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MNOACHUTEJIbHAS 3AITNCKA

[Ipemmaraemass mporpamma IO MaremMaTHke i 5-9 KimaccoB pa3paboTaHa i H3YYCHHS
MaTeMaTHKd Ha 0a30BOM ypoBHe Ha OCHOBe @enepaibHOr0 TroCyIapCcTBEHHOIO 00pa3oBaTeIbHOTO
CTaHJIapTa OCHOBHOTrO oO0miero o0Opa3oBaHus C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbSBISIEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAAMLUN POCCHHCKOro 00pa30BaHUs, KOTOPHIE
00ecreurBaOT OBJAJCHUE KIIOYEBHIMU KOMIETCHIMSIMH, COCTABIISIIOIIMMU OCHOBY JUIsl HEMPEPBHIBHOTO
00pa3oBaHMs U CAaMOPA3BUTHSA, a TAKXKE I[EIOCTHOCTh OOLIEKYIbTYPHOTO, IMYHOCTHOTO U MO3HABATEIBHOTO
pazButus oOyudaromuxcs. B mpemraraemoii  mporpaMMe  yu4Te€Hbl  HOPMATHUBHBIE — JIOKYMEHTBHI,
periIaMeHTHPYIONe NeSATeIbHOCTh YYUTENss B YCJIOBUAX Iepexoga Ha oOHoBiaeHHble PI'OC 00O
o0Opa3oBaTenbHbIMH Opranu3anusiMu ToMckoi o0nacTu:
1. ®enepanbHbM 3aK0HOM 0T 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparmmy;
2. Ilpukazom Munmnpocsemennss Poccum ot 31.05.2021 Ne 287 «O06 yrBepxkacHuU GeaepaabHOTo
rOCYJapCTBEHHOTO 00pa30BaTeIbHOr0 CTAaHAApPTa OCHOBHOTO 00IIero ooOpa3zoBaHus» (B JeHCTBYrOIIEH
peIaKIINm ),
3. ®enepanbHas 00pa3zoBaTeIbH IPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus (B ACHCTBYIONICH pelaKIum);
4 TTpuxazom Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsinka opranuzanuu u
OCYIIECTBIICHHUSI 00Opa30BaTENbHON NEATETLHOCTH IO OCHOBHBIM 0O0II€00pa30BaTEIbHBIM MPOrpaMMaM -
o0pa3oBaTeNpHBIM MPOTrPaMMaM HAYalbHOTO OOINEro, OCHOBHOTO OOIIEr0 U CpeJHero oOIero
o0pa3oBaHMs;
5. IlocranoBieHuem ['7aBHOro TOCYHapCTBEHHOrO caHUTapHOro Bpaya Poccuiickoit ®epepauun ot
28.09.2020 Ne 28 «0OO0 yrBepxaeHun caHutapHeix npaBuin  CII  2.4.3648-20 «CanurapHo-
SMUAEMHOJIOTHYECKUE TPEOOBAaHUSA K OPraHU3alvsM BOCIUTAHUS U OOy4YEHHS, OTIbIXa U O3JI0POBJICHHUS
JIeTel 1 MOJIOJEKI;
6. IlocranoBnenuem [maBHOro rocyaapcTBEHHOro caHuTapHoro Bpada Poccuiickoit ®exnepanuu ot 28
saBapst 2021 1. Ne 2 «OO0 yrBepkneHnn caHuTapHbix mnpaBwi u HOopM CanlluH 1.2.3685-21
«'urnennyeckue HOpMATUBBI U TpeOOBaHUS K oOecreueHuto Oe30macHOCTH W (Uiu) Oe3BPEIHOCTH s
yenoBeKka (PaKTOPOB CPeIbl OOUTAHUS;
7. OcHOBHOI 00pa3oBaTeNbHOI MporpaMmMon OCHOBHOTO o011ero oopazoanus MAOY COL Ne 27 um T'.H.
Bopommunoga. (ITpukas Nel88 o/m ot 01.09.2023 1)
8. IIpuxazom Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «OO6 yTBepxaeHuu (heaepaibHOro nepedHs
y4e€OHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAHUIO MPU PEATU3aLUNK UMEIOIUX FOCYAapCTBEHHYIO aKKPEIUTALIMIO
00pa3oBaTeNbHBIX MPOrpaMM HayajlbHOTO OOIEro, OCHOBHOTO OOIIEro, cpelHero oouiero oOpa3oBaHUs
OpraHM3alMsIMH, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO JEATEIbHOCTh M YCTAHOBJIEHUS NPEIEIbHOIO
CpOKa UCIOJIb30BaHNS UCKITIOUEHHBIX YYEOHUKOBY (B IeHCTBYIOIIEH peIaKIim);
9. Ilpukazom Munnpocsemenus Poccun ot 02.08.2022 Ne 653 «O6 yTtBepkaeHUH (heaepaabHOro MnepedHs
AJIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJB30BAaHUIO MPH peaTH3allii MMEIOInX
rOCy/IapCTBEHHYIO aKKpEAMTALMI0 00pa30BaTeIbHBIX MPOrpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero ob1ero oopazoBaHus» (B JeHCTBYIOIEH peAaKIIuN);
10. ITucemom Munnpocsemenuss Poccun ot 26 ¢espans 2021 r. Ne 03-205 «O mMeroanyeckux
pexoMeHaanusAx» (BMecTe ¢ «MeToINnYeCKUMU PEKOMEHIAIUSAMHU 110 00ECIIeYeHUI0 BO3MOKHOCTH OCBOCHUS
OCHOBHBIX 00pa30BaTeNIbHBIX MporpaMMm oOyuaromumucs 5—11 ki1accoB Mo MHIMBUIYaIbHOMY Y4eOHOMY
TJIaHY»);
11. TImcekmom Munnpocsenienusi Poccun ot 16.01.2023 Ne 03-68 «O nHanpasiennn nHpopmaum» (BMecTe
¢ «Mudopmarueii o BBeeHNH (peaepanbHbIX OCHOBHBIX 00I11€00pa30BaTEeNbHBIX IPOrPaMM»);

OBHIASA XAPAKTEPUCTUKA TIPEJIMETA «<MATEMATHUKA»

IIpumepnast pabouasi mporpamMma MO MaTeMaTHKE s oOydaromuxcs 95—9 KiIaccoB
pa3paboTana Ha ocHoBe dDenepajibHOrO TrOCYJAapCTBEHHOTO OOpa3zoBaTEILHOTO CTaHIapTa
OCHOBHOTO o0OmIero obOpa3oBaHUsI € YYETOM H COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEeabsIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, U TPaJIUIIUN POCCUMCKOro oopa3zoBaHusl,
KOTOpbIE 0OECIIEUYNBAIOT OBJIAJICHHUE KIFOYESBBIMH KOMITETCHIIUSIMHU, COCTABIISIFOIIUMH OCHOBY
JUISI HEIPEPBIBHOTO OOpPAa30BaHUSI U CaMOPA3BUTHSI, a TAKKE LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JIMYHOCTHOTO M MO3HABAaTEIbHOTO Pa3BUTHUsI oOydaromuxcs. B pabouell mporpamMme y4TeHbBI
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uaeu u nonoxxenus KoHmenmuu pa3BUTHS MaTeMaTHUYeCKOro oOpazoBaHusi B Poccuiickoit
denepanuu. B snoxy mmdpoBoi Tpanchopmalmu BceX cdep deIOBEUYESCKOM JIeATEIHbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0Oe3 0a30BOil MaTeMaTHYSCKOU
HOATOTOBKHU. Y3K€ B IIKOJIE MaTeMaTHUKa CIY>XXUT OMNOPHBIM MPEAMETOM Ui H3YUYECHUs
CMEXHBIX JUCUMIUIMH, a T[OCJe MIKOJbl peadbHON HEOOXOAUMOCTBIO CTAaHOBUTCS
HEIIpEphIBHOEC OOpa3oBaHUE, YTO TpPeOyeT ITOJIHOICHHOW Oa30BOM 00IIIe00pa3oBaTeIbHOU
MOJATOTOBKH, B TOM YHCJIE€ M MaTeMaTH4YeCKOW. IDTO OOyCIIOBJIEHO TE€M, YTO B HAIM JIHHU
pact€t yuciao npodeccui, CBI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHUEM MaTEMaTHUKH: U
B cdepe DHKOHOMHMKH, U B OHU3HECEe, U B TEXHOJOTHUYECKUX OOJIaCTIX, W [JaxXe B
ryMaHuTapHbeiX cdepax. Takum oOpa3oM, KpyT IIKOJIBHUKOB, JIsI KOTOPBIX MaTeMaTHhKa
MOXET CTaTh 3HAYMMBIM IIPEIMETOM, PACILIUPSIETCH.

I[IpakThueckasi TMOJIE3HOCTh MaTEMaTHKU OOYyCJIOBJIE€HA TEM, UYTO €€ IPeaAMETOM
SIBJISIFOTCST  (pyHJTaMEHTAJIbHBIE CTPYKTYpPhl HAIIEro MHpa: MOPOCTPAaHCTBEHHBIE (OPMBI H
KOJIMYECTBEHHbIE OTHOIICHUSIOT IPOCTEHIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, 10
JIOCTAaTOYHO CJIOKHBIX, HEOOXOJIMMBIX /ISl Pa3BUTHS HAy4YHBIX M TPUKIAAHBIX uacil. bes
KOHKPETHBIX MaTEeMaTHYECKUX 3HAHUM 3aTPyJHEHO IMOHUMaHHE MPUHIIMIIOB YCTPOWCTBa U
HUCIIOJIB30BaHUsI COBPEMEHHON TEXHUKU, BOCHPUSITUE M MHTEpHpeTanus pa3HOOOpa3HOU
COLIMAJIbHOM, DKOHOMHYECKOM, TMMOJIMTHIECKON HHpopMarinu, majiodd@ekTuBHa NOBCEIHEBHAS
OpakTHYecKasi AesiTelbHOCTh. Kak/loMy 4esloBEeKy B CBOEHM XM3HU MPUXOJUTCS BBIIIOJIHATH
pacd€Tel U COCTaBIATH AJITOPUTMBI, HAXOAUTh W MNOPUMEHSATH (OPMYJIbI, BJIAJETh
NPAaKTHYECKUMU TpUEMaMHU TE€OMETPUYECKUX M3MEPEHHW ¢ TII0 CTPOCHHSAM, YUTATh
uH(pOpMaIHIo, MPEACTABICHHYIO B BHAE TaOIUl], AUArpaMM U IrpadHUKOB, KUTh B yCIOBUSIX
HEONpPeAeJIEHHOCTU U IOHUMATh BEPOSITHOCTHBIN XapaKTep Ciy4dailHbIX COOBITUH.

OIHOBpEMEHHO C pacmupeHuem cdep NpUMEHEHUsT MaTeMaTUKH B COBPEMEHHOM
oOmiectBe Bc€ OoJjiee BaXKHBIM CTAHOBHTCS MaTEeMaTUYECKHUH CTHIIb  MBIIUJICHUS,
OPOSIBIISIIOIIMNCS B ONpeAesIEHHBIX YMCTBEHHBIX HaBbIKax. B 1poliecce u3ydeHus
MaTeMaTUKU B apceHal IMNpPUEMOB U METOJAOB MBIIUJICHUS YEJIOBEKAa €CTECTBEHHBIM
0o6pa3oM BKJIIOYAIOTCS MHAYKLUSA U JSAYKIHs, OOOOIEHHEe M KOHKpETH3allus, aHaJlu3 M
CUHTE3, KJaccudUKalds W cucTemMaTtus3alus, ad0cTtparupoBaHue WU aHanorusi. OOBEKTHI
MaTEeMAaTHYECKUX YMO3AKJIIOUYEHUH, NpaBUjla UX KOHCTPYUPOBAHUs PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX  IIOCTPOCHUM,  CIOCOOCTBYIOT  BbIpaOOTKE  yMeHHus1  (popMyIUpoOBaTh,
OOGOCHOBBIBATh M JOKa3bIBATh CY>KJICHHs, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBbIIIJICHUE.
Benymias poap mnpuHaLJIEKUT MaTeMaTUKE W B (POPMHUPOBAHUU aAJITOPUTMHYECKOM
KOMIIOHEHTBI MBIIIJICHUSI U BOCOIUTAaHUM YMEHHUH JIeliCTBOBATh MO 3a/IaHHBIM aJITOPUTMaM,
COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporecce pemenus 3agay —
OCHOBOH Yy4YeOHOM JesATEeNbHOCTHM Ha YypOKaxX MaTeMaTHKH — pPa3BUBAIOTCS TaKXe
TBOpUYECKasi UIIPUKJIAJTHAS CTOPOHBI MBIIIJICHUSI.

OOyuyeHue wmareMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh y OOYy4YalOMIMXCS TOYHYIO,
panmMoHaJIBbHYIO W HWHPOPMATHBHYIO pe€Yb, yYMEHHUE OTOHpaTh Haubojee MNOoAXOISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TIpaUUYECKHE CpeICTBa Ui BBIPAKECHHUS CYXKISHUH U
HarJasiAHOTO UXIIPEACTAaBICHUSI.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0I111ee 3HaKOMCTBO C ME€TOJAaMH TMO3HAHUS JEUCTBUTEJILHOCTH, MPEACTABIEHNE O MPEIMETE U
METOJIaX MaTeMaTHUKH, UX OTJIUYUN OT METOJOB APYIMX €CTEeCTBEHHBIX M T'yMaHUTApHBIX
HayK, 00 OCOOCHHOCTSIX MPUMEHEHHs MaTEeMaTHUKH JUIST PEIICHUs] HAYYHBIX W MPUKIATHBIX
3aga4. TakuMm oOpa3om, MaTeMaTH4YecKkoe oOpa3oBaHHE BHOCHUT CBOU BKJIaJ B (hpOpMUpPOBAHUE
OOIMIEHKYJTbTYPhI USIIOBEKA.

HN3yuyeHne MaTeMaTUKHU TaK>XXE CHOCOOCTBYET ACTETHUYECKOMY BOCHUTAHHUIO YEIOBEKa,
NOHUMAHHUIO KpacoTbl M U3SIIECTBA MaTEMAaTHUYECKUX PaCCyXIEHHUI, BOCIPHUSITUIO
reOMETPUUYECKUX (POPM, YCBOCHHUIO UIEU CUMMETPHU.



OEJIN U OCOBEHHOCTHU N3YYEHUSA YYEBHOI'O IIPE/IMETA
«MATEMATHKA» 5-9 KIIACCBbI

IlpuopuTeTHBIMHU LEJSAMH 00y4YeHUsI MaTeMaTHKe B 5—9 kJiaccax siBJSAIOTCH:

e popMupoBaHHUE NEHTPAIBHBIX MAaTEMAaTHYECKHUX MNOHITUH (YHUCIO, BEIUYHHA,
reomMerpuyeckass Qurypa, mnOepeMeHHas, BEPOSTHOCTh, (YHKIOHUs), OOCCIEeUNBAIOIINX
IPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUYECKOTO 00pa3oBaHUsl O0y4arOInXCs;

® IOJBEJCHUE OOYyYarolMuXCcsi Ha MAOCTYNMHOM JJII HHX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3U MAaTE€MaTHUKH U OKPYXXaAIOLIErOo MHUpa, NMOHUMaHUE MAaTE€MaTUKH KakK 4YacTdu
0o0111eH KyJIbTYyphl UEJIOBEYECTBA;

® pa3BUTHE UHTCIUICKTYaJIbHBIX H TBOPYECKHX CIIOCOOHOCTEH OOydYarommxcsi,
NO3HABaTEJIbHOW AaKTHUBHOCTH, HCCJICAOBATEIILCKUX YMEHHUMH, KPUTUYHOCTH MBbIIUJICHUS,
UHTEpeca K U3YUYCHUIO MaTEMaTHUKH;

e popmupoBanne  (QYHKIUMOHAIBHOW  MaTEeMaTHYECKOW  TIpPaMOTHOCTH:  YMCHUS
pacrno3HaBaTh OPOSIBICHHUS MaTeMaTUYE€CKUX MOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX >KHU3HCHHBIX CUTYyaIlMsIX W TPU H3YYCHHH JIPYyTUX YUISOHBIX IIPEAMETOB,
OPOSIBJICHUS 3aBHCHUMOCTEH W 3aKOHOMEpHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
MaTeMaTHKU W  CO3JIaBaTh MaTeMaTUYECKHUE MOJICJIM, NPHUMEHSITh OCBOCHHBIN
MaTeMaTH4YeCKHi  ammapar [Jisi  peIleHUs MNPaKTHKO-OPHUECHTHPOBAHHBIX  3ajad,
HHTEPIIPETUPOBATH U OLIECHUBATH MOJIYUCHHbIC PE3yJIbTAThI.

OcHOBHBIE JIMHUHU COAEPKAHUA Kypca MaTeMaTHKH B 5—9 Kiaccax:

«Yucna u BBIUMCICHUS», «Anredpa» («AnredpandecKue BBIPAXKCHHUS», «YPaBHEHUS U
HepaBeHCTBa»), «PyHKuun», «l'eomerpus» («l'eomerpuueckue (uUrypbl U HX CBOMCTBa»,
«3mMepeHne reoMeTpuiYEeCKUX BEJIMYNUH»), «BeposSTHOCTh M cTaTUCTHKa». JlaHHbBIE JIMHUU
pa3BUBAIOTCs TapajieJIbHO, Ka)kJas B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJTHAKO HE
HE3aBHCHUMO OJIHA OT APYIroH, a B TECHOM KOHTAaKT€ W B3aumMojercTtBuu. Kpome 3Toro, mx
00BbeqUHSIET JIOTMYECKasi COCTaBJISIIOMIAsi, TPAJUIMOHHO TIpUCylIasi MaTeMaTHuKe U
HPOHU3bIBAIOIIAS BCE MaTeMaTU4ecKHue KypCHhI u coZiep)KaTeJIbHbIE  JIMHUU.
CdopmynupoBanHoe B DenepalbHOM TI'OCYyJIapCTBEHHOM 00Opa3oBaTEeJIbHOM CTaHIAApTe
OCHOBHOTO 00111ero o0pa3oBaHus TpeOOBAaHUE «YMETh ONEPUPOBATH MOHITUSIMU: ONpPEJIEJICHUE,
aKkcuoMa, TeOpeMa, JOKa3aTeJbCTBO; YMEHHME pacllOo3HaBaThb HWCTHHHBIE W  JIOXKHBIE
BBICKA3bIBaHUs, NPUBOJAUTH IPUMEPbl UM KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHUILIAHUSI BBICKA3bIBaHUID» OTHOCHTCS KO BCE€M KypcaM, a (OpPMHPOBAHUE JOTHUYECKHUX
YMEHUM pacrpenensieTcss 10 BCeM rojilaMm oOOydYeHHUsT Ha YPOBHE OCHOBHOI'O OOIEero
oOpa3oBaHusi. ConepkaHue oOpa3oBaHUsI, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yabTaTam
ocoeHust IIpumepnHoit paboueil mTporpamMMmbl, pacmpencI€HHBIM 10 ToJaM OOydYeHUs,
CTPYKTYPHUPOBAHO TaKHMM OOpa30oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMIHAILHBIM BOIPOCAM
oOyuJaroiuecs: oopaljaaInuch HEOJHOKPATHO, YTOOBI OBJIaJJ€HUE MaTeMaTUYE€CKUMU MOHSITUSIMU
U HaBBIKAMHM OCYIIECTBJSIJIOCH MOCIEAOBATEIbHO M IIOCTYNAaTEJIbHO, C COOJIIOJEHUEM
OpUHIIMIIA [OPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAJIUCh B OOIIyI0O CHCTEMY
MaTeMaTHYECKUX IIPE/ICTABIIEHNI O0y4JaroIuXcs, paciupsisa U yriyonsist e€, o0Opa3ys IpoYHbIe
MHO>KE€CTBEHHbBIE CBSI3H.

MECTO YUYEBHOTI'O ITPEJMETA «MATEMATHUKA)>»
B YYEBHOM IIVIAHE

B cootBercTBUM ¢ DeaepanbHBbIM TOCYHApPCTBEHHBIM OOpa30BaTeIbHBIM CTAaHAAPTOM
OCHOBHOTO OOIIIEro 0Opa3oBaHUs MaTeMaTHUKASBIISIETCS 00s13aTEJILHBIM IPEAMETOM Ha JJaHHOM
ypoBHe oOpa3zoBaHHs. B 5—9 kmaccax y4eOHBIM mipeamer «MaremaTuka» TpPaauilHOHHO
U3y4daeTcsl B paMKax CISAYIONINX YUYeOHBIX KypCcOB: B 5—6 kitaccax — Kypca «MareMaTuka, B
7—9 ximaccax — KypcoB «Anrebpa» (BKJIrOYasi DJJIEMEHTHI CTAaTUCTUKH ©W TEOPHUH
BepositHocTer) u «l'eomerpusp». Hacrtosiuell nporpaMMoil BBOJAMTCS CaMOCTOSITEIIBHBIN
y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA.



Hacrosieil nporpamMMoi npengycmMaTpuBaeTcsl BelaeaeHue B yueoHoM tutane MAOY COILI
Ne27 wmm. I''H. BopommnoBa r. TomMcka Ha wm3ydeHHE MaTEeMaTUKH Ha 0Oa30BOM YpPOBHE,
CJeAYIOLIME KOJIMYECTBO YaCOB:

Kunacce Kon-Bo gacoB 1o 6azucHOMY Komn-Bo yacoB u3 mkonasHoro | Mroro B HUroro B
y4eOHOMY IIJIaHYy KOMITOHEHTA HEJICII0 rox

5 kjaccax 54 - 54 17049

6 kmaccax 54 - 59 17049

7 KImaccax 34- anreOpa, - 64 20449

2 4y -reomeTpus,
1 4- BEpOSITHOCTh M CTATHCTHKA

8 kiaccax 34- anreOpa, la T4 2384
2 4 -reoMeTpus,
14- BEpOSITHOCTB M CTATUCTHUKA

9 kiaccax 3u4- anrebpa, - 6u 20449
2 4 -reoMeTpus,
14- BEpOSITHOCTh U CTAaTUCTHUKA

INJIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUHA YYEBHOI'O ITIPEJMETA «<MATEMATHKA »

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUASA

OcBoenue ydeOHOTO TpenMera «MaTtemaThuka» JOJDKHO obecrnieumBaTh HOCTHIKEHHE Ha
YPOBHE OCHOBHOI'O 0OOIIeT0 0Opa30oBaHUsS CHEAYIOIIUX JHUYHOCTHBIX, METalpeAMETHBIX U
OpeIMETHBIX 00pa30BaTEJILHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3VYJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHMSI NpOrpaMMbl ydyeOHOro mnpeamera «MareMaTHukKa
XapaKTEePU3YIOTCH:

IIaTpuoTHyeckoe BocnUTaHHE:

OpPOSIBJICHUEM HHTEpeca K MNOPOLUIOMY M HACTOAIIEMY POCCHMCKOW MaTeMaTHUKH,
LIEHHOCTHBIM OTHOIIIEHHUEM K JOCTHXXEHUSIM POCCUMCKHX MaTe€éMaTUKOB MU POCCUNCKOU
MaTE€MaTUYECKON MIKOJIbI, K HWCHOJIb30BAHHUIO ITUX JAOCTHXXEHUM B JPYrMX HayKax H
NpUKJIaJHbIX C(hpepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCHHUTAHME:

TOTOBHOCTBIO K BBINTOJHEHUIO OOS3aHHOCTEH TIpa’kJaHMHA M peaju3alluu ero Impas,
OpesICTaBIE€HUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3JIMUYHBIX CTPYKTYD,
SIBI€HUN, TIpOLIeAYyp I'pakJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U Mp.); TOTOBHOCTBHIO K
OOCYXJIEHUIO ATHYECKUX HOpobieM, CBSI3aHHBIX C IIPAKTHYECKUM IPUMEHEHUEM
JOCTHXKCHUM HAyKH, OCO3HAaHHMEM BaXHOCTH MOpaJib- HO JSTHUYECKHUX IIPUHIUIIOB B
AESATEITBbHOCTH YUYEHOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOW Ha AKTHUBHOE yYaCTHE B PEUICHUM MPAKTUYECKUX 3adad MaTeMaTH4YE€CKOU
HanpaBJI€HHOCTH, OCO3HAaHHEM Ba)XHOCTH MaTEMaTHYECKOro oOpa3oBaHUs HA MNPOTSIKECHUU
BCEU >KM3HU JUIS yCIIEIIHON Npo(ecCHOHATBHON JIeSITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHHMH; OCO3HAaHHBIM BBIOOPOM M MNOCTPOCHUEM HHIAMBUAYAJTbHOW TPACKTOPHUH OOpa3OBaHUs
U )KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYecKoe BOCIHTAHHUE:

CIIOCOOHOCTBHIO K AMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIIPHUSATHIO MaTe€MaTHYECKHX
OOBEKTOB, 3aJad, pEelHIeHUN, pacCyXJICHUI; YMEHHIO BHIAETb MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

ILleHHOCTH HAYYHOI 0 IO3HAHUS:

OpHUEHTAaIUEN B NESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEJICTaBJICHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsS YEJIOBEKA, MPUPOJABI U OOIIecTBa, NMOHUMAaHHEM
MaTeMaTHYEeCKON HAayKHU KakK cdepbl YeJIOBEUECKOU JEsITeJIbHOCTH, 3TAllOB €€ pa3BUTHUS U
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3HAUMMOCTU JUISL Pa3BUTHSI [UBWIW3AIUHU; OBJAJCHHUEM SI3BIKOM MaTEeMaTUKA |
MaTeMaTH4YeCKOU KyJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS MHpa; OBJIAJ€HHUEM HOPOCTECHUINMHU
HaBBIKaAMH UCCIEI0BATEIBCKON AESITEIBHOCTH.

dusnyeckoe BocnuTaHWe, (opMHpOBaHHe KYJAbTYPbl 3A0pPOBbA M  3MOLHO HAJIBHOIO
OJ1aronosy4us:

TOTOBHOCTBIO IIPUMEHSITh MaTe€MaTHU4YECKHE 3HaHHUsI B HMHTEpEecax CBOEro 3J10pOBbs,
BEJACHHUS 3J0POBOro 0Opasa »KU3HH (310pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHU U
oTAbIXa, peryJjisipHas (pusndeckass akTUBHOCTB); C()OPMUPOBAHHOCTBIO HAaBbIKAa pedIIeKCHUH,
OPU3HAHHUEM CBOETO IIpaBa Ha OIMMOKY MU TAKOTO K€ IIpaBa APYroro 4ejioBeKa.

JKoJI0THYECKOEe BOCIIHTAHHE:

OpHUEeHTalMEed Ha IPUMEHEHHE MaTeMaTUYEeCKUX 3HAHUM JIsI peUICHUs 3a/1a4 B 00JIacTH
COXPAHHOCTH OKPY>KaIOILIEH Cpelbl, IJIAHUPOBAHUS HNOCTYIIKOB M OLIEHKH MX BO3MO>KHbIX
OOCJIEJACTBUM ISl  OKpYXKalolled  cpeabl; OCO3HAaHMEM  TIJ100aJIbHOTO  XapakTepa
SKOJIOTHYECKUX MPOOJIEM U IIyTeH UX pEeLIeHU.

JIMYHOCTHBIE pe3y/IbTaThl, 00ecneynBalOLINe AJANTANHIO 00yYaIOLIerocsi K H3AMEHAIOIUMCS YCJI0BUSIM
COLMAJILHOW M IPUPOJIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSX HEOIIPEJICIEHHOCTH, MOBBIIIIEHUIO YPOBHSI CBOCH
KOMIETEHTHOCTH Yepe3 NMPAKTHUYECKYIO J€ATEIbHOCTh, B TOM YHUCJIE YMEHHE YYUThCS Y APYTHUX
JIIOJZIEH, IPUOOPETATh B COBMECTHOMN JAESTEIbHOCTH HOBBIC 3HAHUSI, HABBIKA U KOMITETCHIIUU W3
OIbITa JIPYTUX;

HEOOXO0IMMOCTBHIO B (POPMHUPOBAHUM HOBBIX 3HAHHUW, B TOM YHCJE (POPMYIHUPOBATH HJICH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM UHCJIE€ paHEe HE U3BECTHBIX, OCO3HABATh
neguIMThl COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTyallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAECMBIC PEIICHUS
U necTBusl, GOPMYJIUPOBATh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH ONBIT.
METAITPEJIMETHBIE PE3VYJIbTATBI

MeranpenmMeTHble pe3yiabTaTbl OCBOEHMSI MpOrpamMMbl yueOHOro mnpeamera «MaTemaTukar
XapaKTEePU3YIOTCS OBJIaJICHUEM VHU8epCcanbHbiMU NnO3HABAMENbHBIMU oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU U  VHUBEPCAIbHLIMU — PecYIAMUGHbIMU
oelicmeusamu.

1) VYuueepcanvnuvie noznasamenvmuwvle Oeticmeus obecneyusarom @Gopmuposanue 0OA306bix
KOCHUMUBHBIX NPOYECccos, 00y4arouuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIowe20 Mupa;
npuUMeHeHue 102UYeCcKUx, UCC1e008amenbCKux onepayuil, yMeHut pabomams ¢ ungopmayueti).
Ba3oBble Jornveckue AeicTBHUS:

® BBIIBIIITH U XapaKTEPU30BATh CYIIECTBEHHBbIE MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
OOHSITUM, OTHOIIEHUN MEXAY HNOHATHUSIMU; POPMYIHUPOBATH OIPEJICICHUs MOHSITHH;
yCTaHaBJIMBATh CYIISCTBEHHBIA MPHU3HAK KiIaCCU(DUKAIINN, OCHOBAHHUS JJIsI 0OOOIIIeHUs
U CpaBHEHUsI, KPpUTEPUHU IIPOBOAUMOIO aHaJIN3a;

e BOCIpPUHHUMATH, (OPMYIIMPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: yTBEPJIUTEIILHBIC U
OTpHUIIaTeIbHBIC, STUHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHEIE;

¢ BBIIBIITH MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MOPOTUBOPEUHS B
(pakTax, maHHBIX, HAOIIOJACHHUSIX M YTBEPXKACHUAX; IIpeJ/iaratb KPUTEPUHU JUISA
BBISIBJIEHUS 3AKOHOMEPHOCTEN U IPOTUBOPEYHIL;

e JieJlaTh BBIBOJIbI C HMCHOJIB30BAHMEM 3aKOHOB JIOTHKH, JE€IYKTHBHBIX U HHIYKTHUBHBIX
YMO3aKJIFOUYEHU M, YMO3aKJIIIOUEHUH MO aHAJIOTUH;

e pa3zdwparh JOKa3aTeIbCTBA MAaTEMaTHYECKHUX yTBEPXKICHUH (TIpsiIMbIE ©  OT
MIPOTHUBHOTIO), MPOBOJAUTH CaMOCTOSITEJIBHO HECJIO)KHBIE J10Ka3aTeIbCTBa
MaTeMaTU4YeCKUX (aKkTOB, BBICTpAauMBAaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPHUMEPbI; 0OOOCHOBBIBATH COOCTBEHHBIE PACCYKIAECHMUS;

e BpBIOHMpaATh CHoOCOO pelleHus: ydeOHOU 3anadyu (CpaBHHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BpIOMpaTh HauOoJiee MOAXOISLINM C Y4ETOM CaMOCTOSATEIBHO BBIACIICHHBIX
KPUTEPUEB).



basoBblie Hccie0BaTeIbCKHE JeiiCTBHS:

® HCHOJIb30BaTh  BONPOCHI  KaK  HCCICAOBATEIbCKHUM  WHCTPYMEHT  MO3HAHMUS;
dbopmysupoBaTh BOIIPOCHI, (PUKCUPYIOIIHE TPOTUBOPEYHE, ITPOOIIEMY, CAMOCTOSTEIBHO
yCTaHaBJIUBAaTh UCKOMOE W JaHHOE, (OpMHUPOBATh THIOTE3y, apryMEHTHPOBATH CBOIO
MMO3UIIHIO, MHEHHE;

® [OPOBOJAUTH MO CAMOCTOSATEJIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPUMEHT,
HeOOJIBIIIOE HCCIIEIOBAHME II0 YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOIO
00BbeKTa, 3aBUCUMOCTEH OOBEKTOB MEXIy COOOI;

e caMoOCTOSITeNbHO (OpMyIHpPOBaTH OOOOIIEHHWSI W  BBIBOABI MO  pe3yjJabTaTaM
NPOBEAEHHOTO HAOJIOACHUS, MCCIIEIOBAHUS, OLIEHMBATH JOCTOBEPHOCTH IOJYYEHHBIX
Pe3yJIbTaTOB, BBIBOJOB U OOOOIIICHU;

® [POrHO3WPOBATH BO3MOYKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIABUTATh MPEANOJIOKEHUS
O €ro pa3BUTHUH B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmueii:

® BBIIBIIITH HEJIOCTATOYHOCTh U HM30BITOYHOCTh WH(pOPMAIUHU, JTAHHBIX, HEOOXOIUMBIX
JUISI PEIICHUS 3aJ1a4H;

e BBRIOMpPaATh, AHAIU3UPOBATH, CUCTEMATHU3UPOBATHh U HHTEPIIPETHUPOBATH WHOOPMAITHIO
pa3IU9IHBIX BUJIOB U (OPM IIPSIACTABIICHUS;

e BBIOUpaTh GOopMy IpEJICTaBICHUS UWH(POPMAIIUU U WLTOCTPUPOBATH pelIacMbIe 3a1a4u
cXemaMu, JuarpaMmmaMi, HHOW rpauKOr U UX KOMOWHAIIUSIMU;

e OIICHHWBATH HAJAEKHOCTH HH(POPMAIINHU IO KPUTSPHUSIM, MPEUIOKCHHBIM yYIUTEIEM WA
c(OpPMYJIMPOBAHHBIM CaMOCTOSITSIIBHO.

2) VuusepcanvHvle KOMMYHUKAMUGHbBIE Oelicmeus 00eCneuusaiom CcopmuposaHnocms
COYUANBHBIX HABLIKOE 0OVUAIOWUXCS.
Oo0menue:

¢ BOCIPUHUMATH U (POPMYITUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSIMH U IICIISIMU
OOIlIeHUs; SICHO, TOYHO, TPaMOTHO BBIpa)XXaTh CBOI TOYKY 3PEHUS B YCTHBIX H
MMCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY PEIISeHUs 3aJlaui, KOMMEHTHPOBATh
MOJIyYCHHBIN pe3yJIbTaT;

e B XxoJe¢ 00CYXIAECHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYyXIaeMOM TeMbl, MPOOIEMBI,
pemlaeMoi 3azadyd, BBICKa3bIBAaTh WJAEHU, HAIEJICHHbIE Ha IIOMCK PEIICHUS;
COTIOCTABJISITH CBOW CYXXJICHHUSI C CYXICHUSIMH JAPYTHX YYaCTHHUKOB JIHAAJIoOra,
oOHapy>XHUBaTh pa3Iudyhe ¢ CXOJICTBO TMO3UIHUK; B KOPpPEKTHOU ¢opme
opmymupoBaTe pazHOriIacusi, CBOM BO3PaAKCHUS;

® TIPEACTaBISTH PE3YyJbTAThl PELICHUS 3aJa4U, SKCICPUMEHTA, UCCIEIOBaHUsI, TPOEKTA;
CaMOCTOSITEIILHO BBIOUpaTh (opmaTr BBICTYIUICHHS C yYETOM 3anad IPE3CHTAIud |
OCOOEHHOCTEN ay/ITUTOPUH.

CorpyaHunuecTno:

¢ TIOHMMATh W HCIIOJHB30BaTh MNPEUMYyNIeCTBA KOMAaHJIHOW W WHAW- BUIAYyaJTbHOU
paboThl TpU peHIeHuM YYEOHBIX MaTeMaTHYEeCKHX 3ajlad; IMPUHUMATH 1elb
COBMECTHOM JICSITEIIFHOCTH, IUIAHUPOBATh OPraHWU3aIllMI0 COBMECTHOW paloTHhl,
pachpeniesisiTb BUIIBI paOdoT, IOTOBApUBATHCS, 00OCYKAATh MPOIECC U PE3yILTAT PadOThI;
00001II1aTh MHEHUS HECKOJIBKUX JIIOIEH;

e y4acTBOBaTh B TpyNHoBbIX ¢opMax padoTel (0OCYXIaeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U [Ap.); BBINOJIHITH CBOIO YacTh paOOThl U KOOPAUHUPOBATH CBOU
JICUCTBUSI C JIPYTUMH WICHAMU KOMaHbI; OIICHUBATh KAYEeCTBO CBOCTO BKJIAJ A B OOIIUIA
OPOAYKT IO KpUTEPUIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHUSI.

3)VHueepcanonvie pecynamuensie oeticmsus obecneuusarom opmMuposanue cmolcl08blX YCMAHOBOK U
HCUSHEHHBLX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:
® CaMOCTOSITEJILHO COCTaBJISITH IUIAH, AJITOPUTM pEHIeHUs 3adadd (WU ero 4acThb),
BBIOHpATh CIIOCOO pemieHusT ¢ y4YETOM MMEIOIIUXCS PECYypcoB U COOCTBEHHBIX
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BO3MOKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHThI PELUICHUN C Y4ETOM
HOBOM MH(MOpPMAITHH.
CaMOKOHTPOJIb:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpPOJIsI IIpoliecca U pe3yJibTrara
pelleHus MaTeMaTHYeCKOU 3a/1a4u;

® IIPEABUIACTHb TPYJAHOCTH, KOTOPBIE MOTYT BO3SHUKHYTH IPH PEUICHUM 3a/1a4i, BHOCUTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, HAMJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYOHOCTEM;

¢ OLICHUBATh COOTBETCTBHE pe3yjbTara JCsATEJIBHOCTH IOCTABJICHHOW LEJIU WU
YCIOBHUSAM, OOBSICHATH MPUYNHBI JIOCTHKCHHUS WJIU HE JOCTHXKCHUS €U, HAXOIUTh
olIMOKy, JaBaTh OLEHKY NPUOOPETEHHOMY OMNBITY.

IMTPEJIMETHBIE PE3VIJIBTATDBI

IIpenmernsbie pesynbTaThl ocBoeHUs IIpumMmepHoll pabouell mporpaMMbl IO MaTeMaTHKE
MpeJCTaBICHbl MO TrojlaM OOy4YeHHsI B CIHEAYIOIIUX pas3jenax IporpaMmMbl B paMKax
OTAENBHBIX KypCOB: B 5—6 kiaccax — Kypca «MaremaTtuka», B /—9 Kijlaccax — KypCOB
«Anrebpa», «I'eomeTpus», «BEepOSITHOCTh U CTATUCTHUKA.

Pa3zBuTHne JIOrMUyecKUX NPEACTABJICHUM M HaABBIKOB JIOTMYECKOI'O MBIIJICHHUS
OCYIIECTBJISIETCSI HA MPOTSKEHUU BCEX JIET OOy4deHUsI B OCHOBHOM IIIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypcoB. lIpeanosiaraercs, 4To BBIIIYCKHHUK OCHOBHOM ILIKOJIBI CMOXET CTPOUTH
BBICKA3bIBAHUS W OTPHULIAHUSI BBICKA3bIBAHWU, pAacHO3HABAaTh MCTHUHHBIE W JIOXKHBIC
BBICKA3bIBaHUSI, NPUBOJAWUTH IPUMEPbl M KOHTPIPHUMEPHI, OBJIANECET MNOHATHAMMU:
OIIpENCIICHHUE, aKCHUOMa, TeOpEMaA, 1OKA3aTEJIbCTBO — U HAYYHUTCS UCIOJIb30BaTh UX IPHU
BBIIIOJIHEHUH YyUE€OHBIX U BHEYUYEOHBIX 3ajad.



PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «<MATEMATHKA» 5-6 KIIACCbI

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

IIpuopureTHBIMU LIETISIMU OOYyUYECHHS MaTeMaTHKE B 5—6 Kj1accax SIBJISIFOTCS:

® [IPOJIOJDKEHHE (POpPMHUPOBAHUS OCHOBHBIX MAaTE€MaTHYECKHUX IOHATUH  (4ucIio,
BEJIMYMHA, reoMeTpHuYecKast ¢urypa), oOecrnieuynBarOINX IIPEEMCTBEHHOCTD u
HEPCIIEKTUBHOCTh MaTEMATUUECKOIro 00Opa3oBaHUsl OOyYarOIUXCsl;

® pa3BUTHE MHTEJUIEKTyaJIbHbIX W  TBOPYECKUX CIHOCOOHOCTEM  oOydarommxcs,
O3HABATEJIbHOM AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHUI, MHTEpeca K HU3YYCHHIO
MaTE€MaTHUKH;

® [IOJBEJICHHE OOy4YarolmMuXcs Ha JOCTYHHOM /UIsi HHUX YPOBHE K OCO3HaHUIO
B3aMMOCB3U MAaTEMATHKHU U OKPY KAIOLIEro MUpa;

e popmupoBanne  (GYHKOUOHAIIBHOM  MaTEeMaTH4YECKOW  TIpaMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTeMAaTHYECKUE OOBEKThI B PE€aAJIbHBIX )KU3HEHHBIX CUTyalUsIX, IPUMEHSITh
OCBOEHHBIC YMEHHUsI JJIsI PEHICHUs IIPAKTHUKO-OPUEHTHUPOBAHHBIX 3aJ1a4, WHTEPIPETUPOBATH
IOJIy4Y€HHbIE PE3yJIbTaThl U OLICHUBATh UX HAa COOTBETCTBUE NPAKTUYECKON CUTYyallHH.

OcCHOBHBIE JIHHUH COJIEP)KaHUSI Kypca MaTeMaTUKH B 5—6 Kilaccax — apudpMeTHdecKas
U TEOMETpHUUYECKas, KOTOpPbIE pPa3BUBAIOTCI NAapaICJIBHO, KaXXIas B COOTBETCTBUHU C
COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBHUCUMO OJIHA OT JAPYI'OiM, a B TECHOM KOHTAaKTE U
B3aumojeicTBuu. Takke B Kypce INPOUCXOJAUT 3HAKOMCTBO C 3JJIEMEHTaMHu ajireopbl u
ONUCATEIIbHOU CTATUCTHUKH.

N3yuenune apupMeTHUEeCKOro mMaTepHhajia HaduMHACTCS CO CHUCTEeMAaTH3allud U Pa3BUTHS
3HAaHUM O HaTypaJbHBIX 4YHCJIAX, IIOJYYEHHBIX B HadaJgbHOW mkose. IIpu »Tom
COBEPIICHCTBOBAHNE BBIYHUCIIUTEIIFHON TEXHUKA U (POPMHUPOBAHUE HOBBIX TEOPETHUECKUX
3HAaHUH COYETAETCs C PA3BUTHEM BBIYHUCIMUTEIILHOM KYJBTYpbl, B HYaCTHOCTH C OOy4YE€HHEM
OpOCTEUIIMM IpUEMaM IPUKUAKHM W OLIEHKHW pPEe3yJbTaTOB BbhIMUCIEHUU. HM3yuenwne
HaTypaJbHBIX YHCEJI HPOJOJDKAETCs B 6 Kjacce 3HAKOMCTBOM C HAaYaJlbHBIMHU TOHSITHSIMU
TEOpHUHU AEIMMOCTH.

Jpyroii kpynHblii 010K B coZiep>kaHUN apU(PMETHUYECKON JIMHUM — 3TO Japoou. Hauano
U3YYEHUs] OOBIKHOBEHHBIX U JECSITHYHBIX ApoOel OTHECEeHO K 5 Kijaccy. DTO INEepBbIM 3Taml B
OCBOEHUH JApoOeii, Korga MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HUAESIMH, MOHSTUSIMH TEMBI.
IIpu 5»TOM paccMOTpeHHE OOBIKHOBEHHBIX JpoOell B MOJHOM OOBEME MNpPEeaIIecTBYET
U3YyYE€HHUIO JECSITUYHBIX ApOOeH, 4TO I1eJecCOO0pa3HO C TOYKHM 3PEHUS] JOTHUKH M3JI0KEHUS
4YHCJIOBOM JIMHWM, KOIJa MpaBuia AEHUCTBUI C AECITUYHBIMHU JPOOSIMHM MOXXHO OOOCHOBATH
YK€ HW3BECTHBIMHU aJFOPUTMAaMH BBINIOJIHEHUs JIEUCTBHUM C OOBIKHOBEHHBIMU JIPOOSIMU.
3HAaKOMCTBO C JECSTUYHBIMHU JpPOOSIMH PACHIMPUT BO3MOXKHOCTH JJIsI TTOHUMAaHMUS
00y4YarouMMHCs NPUKIIAJHOTO NPUMEHEHHUsI HOBOHW 3aIllMCH HNPU U3YYESHUU JAPYTUX MPEIMETOB
U NP OPpaKTUYECKOM HUCTIOIb30BaHUU. K 6 Kilaccy OTHECEH BTOPOH 3Tal B M3YyUYE€HHUU JIpoOei,
rjie IPOHUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CpaBHEHUS M NOpeoOpa3oBaHUsl JIpoOeH,
OCBOCHHME HOBBIX BBIYHUCIUTEIBHBIX aJIrOPUTMOB, OTTAaYNBAHWE TE€XHUKH BBIUMCIICHHUMN, B TOM
YuCIe 3HAYEHUM BBIPaXXECHUH, COJEp KaluX ¢ OOBIKHOBEHHBIE, W JIECITUYHBIE JIpoowu,
YCTaHOBJIEHHE CBSI3€l MEXXJy HUMHU, pacCCMOTpPEHHE INPUEMOB pelleHus 3ajad Ha Japodu. B
HadaJjie 6 kjacca NMPOUCXOAUT 3HAKOMCTBO C IMOHSTHEM IIPOILCHTA.

OCcOOEHHOCTBIO U3YUYEHUSI MOJIOKUTEJIbHBIX M OTPULIATEIIbHBIX YHCEII SBJSIETCS TO, UTO
OHH TaKXX€ MOTYyT pacCMaTpHUBAThBCs B HECKOJBKO ATarnoB. B 6 kiacce B Hauaje H3y4CHUs
TeMbl «lloJIO)KNTENbHBIE U OTPULIATEIBHBIE YUCIIa» BbLICIAETCs 1o TeMa «llempie uncna», B
paMKax KOTOpPOM 3HAaKOMCTBO C OTpPHULATEIBHBIMHA 4YHCIAMH W JEUCTBUSAMU C
MOJIOKUTEIBHBIMHU U OTPHULIATEIIBHBIMHA YHCJIAMH MPOUCXOJAUT HA OCHOBE COIACPKATEIBHOTO
noaxona. DTO IO3BOJISIET HA JOCTYIHOM YPOBHE NHNO3HAKOMHUTH yYallIUXCs HNPAKTUYECKH CO
BCEMHM OCHOBHBIMM NOHSTHSIMH TEMBI, B TOM 4YHMCJIE U C NIPAaBAJIAMH 3HAKOB IIPU BBIIOJHECHUN
apudmMeTHdecKkux naercTBuil. M3ydeHue panmoHAIBbHBIX YHCEI HAa 3TOM HE 3aKOHYMUTCS, a
OyJeT NpoJOKEHO B Kypce anreopsl 7 Kiacca, YTO CTaHET CJIEAYIOIIUM IIPOXOJOM BCeX
NPUHIUITHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3ejeHHE TPYAHOCTEH oOOJerdaeTr BOCIPUSITHE
Marepualga, a paclpe/ieIeHHE BO BPEMEHH CIIOCOOCTBYET HPOYHOCTH IIPpUOOpEeTaeMbIX
HaBBIKOB.

Ilpy o0OydyeHHMM pENICHHUI0 TEKCTOBBIX 3adady B 5—6 Kjlaccax HCIOJIb3yHOTCS



apudmMeTHueckue TPUEMBI pelleHus. TeKCToOBBIe 3aJayd, pemaemMble MpU  OTPadOTKe
BBIYHCJIUTEJIbHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCS 3aJauM CIIEAYIOIIUX BUIOB!
3aJa4yd Ha JBM)KEHHWE, Ha YacTH, Ha IIOKYNKH, Ha paldoTy M MOPOU3BOAUTEIBHOCTH, Ha
MNPOLIEHTHl, HAa OTHOIIEHUs U nponopuuu. Kpome Toro, oOydarommuecs 3HAKOMSTCS C
npuémMaMy pelIeHUus1 3adad nepebopoM BO3MOXXHBIX BapUaHTOB, YydaTcsi padoTaTtbh C
nHpopmanmei, npeacTaBjIeHHON B ¢opMe TaOIUL WIIN JUarpaMM.

B paboueii mporpamme  TIPEeAyCMOTPEHO  (QOPMHPOBAHUE  MPOIICACBTHUCCKUX
anirebpandeckux IpeacTaBiieHU. bykBa Kak CHMBOJI HEKOTOPOI'O 4HCJa B 3aBUCHUMOCTHU OT
MaTE€MaTU4YECKOIr0 KOHTEKCTa BBOJUTCS IIOCTCIIEHHO. DbyKBEHHass CHUMBOJIMKA IIHUPOKO
HUCHOJIB3YETCs MPEXKAE BCEro i 3allMcy OOLIMX YTBEPXKJIACHUH U NpeUIoKEHUM, Gpopmyi, B
YaCTHOCTH JUJIsl BBIYHUCIICHUSI TEOMETPUYECKUX BEJIMYNH, B KAUYECTBE «3aMECTUTEIISD YU CIIA.

B kypce «Marematukn» 5—6 KJIAcCOB MPEACTAaBJICHA HaAIJIsIAHAs TI'€OMETpPHUs,
HaIpaBJICHHAsI Ha pa3BUTHE OOPA3HOTO MBIIUJICHHUS, MPOCTPAHCTBEHHOIO BOOOpa’KCHHUS,
U300pa3UTENbHBIX YMEHUH. OTO BaXXHBIM »>Tall B H3YYEHUH TI'€OMETPUU, KOTOPHIH
OCYIIIECTBIISICTCSI HAa HArJISITHO-TIPAKTHYECCKOM YPOBHE, OIMPACTCs Ha HATJISITHO-00-pa3Hoe
MBIIJIEHHE OOydaromuxcs. bosplnas pojib OTBOJAUTCS INPAKTUYECKOM J€ATEIbHOCTH, OIBITY,
AKCHEPUMEHTY, MOJICIIMPOoBaHNUIO0. O0ydJarommecs: 3HaKOMSITCS C TEOMETPUISCKUMH (puUrypamu
Ha IUIOCKOCTM M B IIPOCTPAHCTBE, C HUX HOPOCTECHIIMMHU KOH(QUIypalUsiMH, ydaTcs
n300pakaTh X Ha HEJIMHOBAHHOUW M KJIETYaTOW Oymare, pacCMaTpHUBAIOT UX ITPOCTEHUIIIHE
cBoricrBa. B rmponecce wu3ydyeHMs1 HamAOHOW TI'€OMETPUM  3HAHUS, IOJyYCHHBIC
00y4YaromIMMHUCs B HAYAJIbHOM IIKOJIe, CHCTEMAaTHU3UPYIOTCS U PACHIUPSFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yuyeOHOMY IUIaHy B 5—6 KJjlaccax HM3y4aeTcsi MHTErpUPOBaHHBIA ONpeaMeT
«MaremaTuka», KOTOPBIA BKIIOYaeT apU(PMETHUYESCKHHA MaTepuall W HarJSIHYFO
reoOMEeTPUIO, a TaK)Ke MPOMNEeBTUUYECKHUE CBEAEHUS U3 ainreOphl, 2JIEMEHTBI JOTUKHU U
Hadajia OIIUCATEIbHON CTATUCTHUKH.
VYueoOnsiit tTmian MAOY COI Ne27 um. I''H. BopommunoBa r. ToMmcka Ha u3ydeHUE
MaTeMaTuKHu B 5—6 Kj1accax OTBOJUT:

Kon-Bo gacoB 1mo 6a3zucHOMY Koi-Bo gacoB u3 Hroro B
Kacc HMToro B rox
y4eOHOMY TUIaHY MIKOJBHOI'O KOMIIOHEHTA HEEIIIO
5 knaccax S5y - 5q 1704
6 Kjaccax Sq - S5q 1704

Yachl IKOJIBHOIO KOMIIOHEHTA HaIllpaBJICHBI B 5-6 Kjlacce JaHHOW padouel mporpamMmal
HampaBJIeHbl s MaKCHUMAaJbHO TIIOJIHOTO oO0ecredyeHus: 00pa3oBaTeNbHBIX MMOTPeOHOCTEH KaXI0ro
o0yyJaroIerocs, a Takke AJIs Pa3BUTHS [103HABATEIbHBIX U TBOPYECKHX, UCCIEIOBATENBCKUX CIIOCOOHOCTEMH
y4yaluxcs, PpaclIMpeHduss MaTeMaTH4ecKoro Kpyrozopa M OSpyIUIHMHM yYalluxcs, CIIOCOOCTBYIOIIUX
(OpMUPOBAHUIO TUYHOCTHBIX, TO3HABATEIIbHBIX, KOMMYHUKATUBHBIX U PETYISTUBHBIX Y4€OHBIX ACHCTBUM.
B name BpeMsi TBOpueCcKuil poliecc 3acayKHBaeT CaMOro MPUCTAIbHOIO BHUMAaHUS, TTOCKOJIBKY OOIIECTBO
HYKJA€TC B MacCOBOM TBOPYECTBE, MAacCOBOM COBEPIICHCTBOBAHUHU YK€ HM3BECTHOIO, B OTKa3e OT
YCTOWYMBBIX M MPUBBIUHBIX, HO MPUIIEANIMX B IMPOTUBOPEUUE C HUMEIOIIUMUCS TOTPEOHOCTAMHU H
BO3MOXKHOCTSIMU (OpM.

COJEPKXAHHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

5 KJ1ace

HartypaJjbHble yncia U HYJIb

Harypansnoe uncno. Psjg Hatypanbubix uucen. Yucno 0. M3o0pakeHue HaTypaabHBIX
qHCeJI TOUKaMU Ha KOOPJIMHATHOMN (YHUCIIOBOM) MPSIMOMU.

Ilo3umonHass  cucrema  cuuciaeHus. Pumckass  HyMmepanusi Kak  IOpUMeEp
HETIO3ULIMOHHON CUCTEMBI CUMCIEHUs. JlecaTuuHas cucteMa CUHUCICHUS.

CpaBHeHHE HATypaJIbHbIX 4YMCEJI, CPABHEHHE HATypajbHBIX yHucel ¢ HyJEM. CnocoObl
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cpaBHeHUs1. OKpyTJI€eHHE HAaTypaJbHbIX UHCE.

CnokeHue HaTypaJbHBIX YHCEJI; CBONMCTBO HYJsI IIPH CIOXKCHHUHW. BplunmTtanme Kak
nelcTBrue, OOpaTHOE CIIOKEHHIO. YMHOXKEHHE HaTypallbHBIX YHCEJ; CBOHCTBAa HYyJsS H
eAVHULIBI IPU YMHOXXEHUHU. JleleHne Kak JeilcTBue, obpaTtHoe yMHOXeHHI0. KOMITOHEHTHI
NelcTBUM, cBsA3b Mexay Humu. IIpoBepka pesynbraTta apuMETHUYECKOro JAeHCTBUS.
IlepemecTuresibHOE UM COYETATEIBHOE CBOWCTBA (3aKOHBI) CJOKEHHMSI M YMHOXXEHUS,
pacrnpeneIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHMUSI.

Hcnonp3oBanne OykB Isi OOO3HAUYEHHsI HEU3BECTHOIO KOMIOHEHTAa W 3allMuCH
CBOUCTB apu(PMETHUYESCKHUX JTCHCTBUH.

JlennuTtenu M KpaTHbBIE YMCJIA, Pa3jIOKEHHUE Ha MHOXXUTeIU. lIpocThie U cocTaBHBIC
yucaa. [lpu3znaku neaumoctu Ha 2, 5, 10, 3, 9. JleieHue ¢ oCTaTKOM.

CreneHbp ¢ HATypaJbHBIM HOKa3aTeJIeM. 3alMuCh 4YHUCJIa B BUJAE CYMMBI pa3psaHBIX
cJlara€MbiIX.

YHucnoBoe BbIpaXE€HHE. BpluMciieHHEe 3HA4Y€HHUU 4YHCIIOBBIX BBIPAKEHHUU; ITOPSIOK
BBIIIOJIHEHUs JAelcTBuil. Hcrnonb30BaHUE IIPU  BBIYUCICHUSAX NE€PEMECTHUTEIBHOIO U
COYETaTEeIbHOIO CBOUMCTB (3aKOHOB) CJIOXKE€HMSI W YMHOXEHHUs, paclpeieIMTEIbLHOIO
CBOMCTBA YMHO>XEHMUSI.

Apoon

IIpencraBiaenue o npodu Kak criocode 3anucu 4acTu BeJIMYUHbl. OOBIKHOBEHHBIE JAPOOH.
IlpaBunbHble M HenpaBuibHbIe ApoOu. CwMmellaHHasi ApoOb; IpPEACTaBJIEHUE CMEIIaHHOM
JpoOU B BHJI€ HENPABWJIBHOM JIpOOU M BBIJACJICHUE LIEJIOW 4YacTH YMCJia U3 HEIlpaBUIbHOU
npobu. M3o0pakenue ApoOeil TOYKaAaMH Ha YHUCIIOBOM MpsiMoi. OCHOBHOE CBOWCTBO APOOH.
Cokpartenue apobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTte 0. CpaBHEHHE IPOOCit.

CnoxxeHue U BblUMTaHUE ApoOei. YMHOXKEHUE M JieJIeHHE JpoOeii; B3auMHO-0OpaTHbIE
npo6u. HaxoxaeHue yacTu 1IeJI0ro U 1eJIOro MOoero 4acTH.

Jecsituunast  3anuck  apooOeu.  IlpencraBineHune  AecsiTHMHOM  ApoOU B BUJIE
0ObIKHOBEHHOU. M3oOpakeHue MAecITUYHBIX JpoOeil TouKkaMM Ha 4YHCJIOBOM MPSMOU.
CpaBHeHHE NECATUYHBIX IPOOECH.

ApudmeTrnyeckue JEUCTBUS C JAECATUUYHBIMU ApoOsMHU. OKpYTJIEHHUE JEeCITUYHBIX
npoobeit.

Pemrenue TekcTOBBIX 3a/1a4

Pemienne TekCTOBBIX 3aziad apuMeETHUYECKUM cHocoOoMm. PenieHne norudeckux
3agad. Pemenue 3agad nmepebopoM BCeX BO3MOXKHBIX BapuaHTOB. lMcmosb3oBaHue IIpu
pemenuu 3aj1a4 TabiIuI U CXEM.

Pemienne 3anau, coneprkalimx 3aBHUCUMOCTH, CBS3bIBAIOIINE BEJIWYHHBI: CKOPOCTb,
BpEMsI, pPacCTOSIHUE; I1I€Ha, KOJMWYECTBO, CTOMMOCTh. EIMHUIBI H3MEpEeHUs: MacCChl,
006bEMa, LEHBI; PACCTOSIHUS, BPEMEHHU, CKOpPOCTH. CBsi3b MEXAYy €IMHUIIAMH H3MEpPEHUs
Ka)XJ101 BEJIMYNHBI.

Pemienne ocHOBHBIX 3aJa4 Ha JIpoOH.

IIpencraBinenue NaHHBIX B BUJIE€ TAaOJUIl, CTOJIOYATHIX JUArpaMM.

HarasiaHasi reomeTpus

Harnsiaaeie npencraBieHus o ¢uUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyY,
yroJ, JOMaHasi, MHOTOYTIOJbHUK, OKPY>XHOCTb, Kpyr. YroJi. IIpsMmoi, ocTpslii, Tynou u
Pa3BEPHYTHIN YIJIbI.

Jlnnaa oTpe3ka, METpUYECKHE €JUHMLBI JJIMHbL. J{JIuHa JOMaHOl, NOepUuMeTp
MHOTIOyrojibHHKa. MI3MepeHne U mocTpoeHUE yIJiIOBC NOMOIBIO TPAaHCIIOPTHUPA.

Harnsimaele 1ipencraBieHust O  ¢urypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK;
OpsIMOYTOJIBHUK, KBaJpaT; TPEYrOJIbHUK, O paBEHCTBE QUTYD.

N3obpaxenue duryp, B TOM YHCJIE€ Ha KieTtdyatou Oymare. IlocTtpoenue
KOH}UTypaluid U3 vacTteil NpsiMoi, OKPY>KHOCTH Ha HEJIMHOBAHHOM W KJIeT4aToil Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH U YTJIOB IIPSIMOYTOJIBHUKA, KBAaJapaTa.
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[Inomane NpsAMOYTroJIbHUKA 1 MHOTOYI'OJIbHUKOB, COCTaBJIEHHBIX U3 MPAMOYTOJIBHHUKOB,
B TOM uuciae QUuryp, HU300paXEHHBIX Ha KieTrdaTtod Oymare. EmaumHUIIBI uU3MepeHUs
IJIOIIA/IH.

Harnsnaple 1pencraBiieHHsT O  OPOCTPAHCTBEHHBIX  (puUrypax: MpsIMOYTOJIbHBIN
napajuiesgenunesn, KyO, MHOTOrpaHHUKM. I300pa’keHHe IpOCTEeHIINX MHOI'OIPaHHUKOB.
Pa3zeéprku kxyba u mapaiuienenurena. Co3gaHue Moaeneii MHOTOTPAaHHUKOB (M3 Oymarw,
HPOBOJIOKH, IJIACTUJIIMHA U JP.).

OO0BEM NpsIMOYTOJILHOIO Napaienenunena, kyoa. Exnaune! nusmepenus oobrEma.

6 xnacc

HartypaabHble yncia

Apudmernueckue AEHUCTBUS C MHOIO3HAYHBIMHU HaTypaJbHbIMU 4YHCIaMU. YHCIIOBBIE
BBIPAXKCHHUS, TIOPSIOK ACHCTBUM, NCHOJIL30BaHNE CKOOOK. Mcnoib30BaHME MPU BBIYMCICHUSIX
HEePEMECTUTEIBHOI'O u COYETaTEIbHOI'O CBOMCTB CJIOKE€HUS u YMHOXEHUS,
pacrpeieJIMTeJIbHOrO CBOMCTBA YMHOXKEHUsA. OKpYTJI€HUE HAaTypalbHbIX UHCEII.

Jenutenun m KpaTHBIC YHUCIIa; HAUOOJBINUN OOMIMH JICTUTEIIF U HauMEHbIIIee oO0Iee
KpaTHoe. JleTMMOCTh CyMMBI U IPOU3BeeHUs. JlejleHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAast ApoOb, OCHOBHOE CBOWCTBO JPOOH, cokpalleHue apooei. CpaBHEHHE U
ynopsiiounBanue apooeil. Pemrenue 3aj1au Ha HaxXOXXJIEHHE YAaCTH OT LIEJIOr0 U LEJIOrOo MO €ro
qacTtu. JpobHoe uncno kak pelyibrar AeieHus. llperncraBienne AecATHYHOW ApoOU B BHIIE
OOBIKHOBEHHOW JpoOM M BO3MOXXHOCTH IIPEJICTABIICHUsI OOBIKHOBEHHOUW JpoOW B BHUIEC
necsTUYHOH. JlecsaTuuHble IpoOU U MeTpUYecKas cucTeMa Mep. Apudmerndyeckue 1eHCTBUS U
YHCIOBBIC BBIPAXKECHHUS C OOBIKHOBEHHBIMU U JECSITUYHBIMHU APOOSMH.

Otnomenue. Jlenenne B JaHHOM OTHoLIeHUH. Macuitab, nponopuus. IIpumenenue
OPOTIOPIHUMN NPU PEUISHUHN 3aa4.

[Tonsitue nporieHTa. Brluncienne npolueHTa OT BEJIUUYMHBI U BEJIUUUHBI 110 €€ MPOLCHTY.
BeipaxxeHue npoleHTOB JAeCsITUYHBIMU Apo0sMu. Pemnrenue 3anau Ha npoueHThl. BeipaxkeHue
OTHOLIEHMUSI BEJIMYMUH B MPOLICHTAX.

IMonoxkuTeabHBbIE U OTPULIATEJIbHBbIEC YHCJIA

ITonoxxureneHble W  OTpuULATENbHbIE 4uciaa. lIlensle wuywmcna. Moayne 4yucnaa,
reoMeTpuydecKkasi MHTepapeTanus MoayJis duciaa. M3o06pakeHue yrucesn Ha KOOpAUHATHON
npsimoii. YucnoBble npoMexyTku. CpaBHeHUe uyuncesl. ApudmeTrudyeckue JIehcTBUSA C
MOJIOKUTEJIIBHBIMH U OTPULATEIBHBIMU YHCIAMMU.

I[IpsimoyrosbHass cucreMa KOOpAMHAT Ha IUIocKOoCcTH. KoopawHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. I[loctpoenwe Touek W (UIyp Ha KOOPJAWHATHOU
IJIOCKOCTH.

BykBeHHBbIE BBIPAKCHUSA

IIpumenenue OyKB JJIs1 3aIllMCH MaTE€MAaTHYECKHUX BBIPAXKEHUU ¢ NOPEUIOKEHUIA.
CaolicTBa apudmMeTHYecKux AeicTBUIl. ByKBeHHbIE BBIpa)X€HHUSI U YHUCIOBBIE MNOJACTAHOBKH.
BykBeHHbIEe paBeHCTBa, HaXOXJAEHHE HEU3BECTHOro KOMMNOHEeHTa. dopmyJibl; (HOPMYIIbI
nepuMeTpa 1 IO NPsIMOYTOJIbHUKA, KBaJipaTa, 00ObEMa napaijiesnenurena u Kyoa.

PenieHue TEKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3aj1ady apu(PMETHUYECKHUM CIIOcOOOM. PenieHue Jormdyeckux
3as1a4. Penrenue 3az1a4y nepebopom BceX, BO3MOXKHBIX, BApUAHTOB.

Pemienue 3asau, cojzepskamimx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYHUHBI: CKOPOCTh,
BpeMsl, PACCTOsIHUE; II€HA, KOJUYECTBO, CTOMMOCTb; MPOU3BOJAUTEIILHOCTb, BpeMsi, 00BEM
paboTbl. EnuHUIBI M3MEpEeHUs: MacChbl, CTOMMOCTH; PAacCCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBsA3b MEXKAYy €AUHUIIAMU U3MEPEHUST KaXK10H BEJINYUHBI.

Pemienne 3amad, CBsA3aHHBIX C OTHOLIEHWEM, HOPOIOPHUOHAIBHOCTBIO  BEJIMYHH,
MPOLIEHTaMH; PEILIEHHE OCHOBHBIX 3a7a4 Ha JPOOUU HPOLEHTHI.

OneHka U NpUKHUIKA, OKpyIJIeHHue pe3ysibrata. CocTtaBieHre OyKBEHHBIX BbIPaKE€HUN
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10 YCJIOBHUIO 3aJ1a4M.

IIpencraBnenne AaHHBIX C IOMOLIBIO TaOnaul u auarpamMm. CrosdudaTele AUarpamMmbi:
4TEHHE U NOCTpOeHUE. UTeHue KpyroBbIX JUArpaMM.

Harusianas reomerpusi

Harnsaxaele npencrasieHust o purypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yYI'oJl, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEX YTOJIBbHUK, TPEYTOJIbHUK, OKPYXHOCTb, KPYT.

BzaumMHoe pacnosiokeHue JABYyX HOpsSIMBIX Ha IUUIOCKOCTH, HapaljieJIbHbIE HpsIMBbIE,
NEepHEHAUKYJISIPHBIC IIpsiMbIe. M3MepeHue paccTOsIHUN: MEXKAY ABYMsI TOUKaMH, OT TOYKH
J10 IpsAMOM; JIJIMHA MaplIpyTa Ha KBaJpaTHOM CETKE.

H3mepeHne M NOCTPOEHHE YIJIOB € IOMOILBIO TpaHCOOpTHpa. Buasl TpeyroJIbHUKOB:
OCTPOYTI'OJIbHBIM, HOPSIMOYTOJIbHBIM, TYIIOYI'OJIbHBIM; paBHOOEIAPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpE€XYTOJIBHUK, OPpUMEPBI  YETBIPEXYTOJIBHUKOB. IIpssMoOyronbHUK, KBaapar:
HUCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AuaroHajiei. M3oOpakeHue reomMeTpuyecKux
(puryp Ha HEIMHOBAHHONW OyMare ¢ HCIOJb30BAHHEM LMPKYJIsA, JIMHEWKH, YTOJIbHUKA,
Tpancrioptupa. [loctpoenus Ha kjieTdaToii Gymare.

ITepumerp MHOTOyroJbHUKA. lloHsiTHE TLIOIMAAM (GUTYypHI; E€IUHUIIBI H3MEPCHUS
mwromaau. IlpubmmbkénHoe m3MepeHune miuomanau GUryp, B TOM YHCIE Ha KBaJApaTHOU
cetke. I[IpnbnmxéHHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOLIAAN KpyTa.

CuMmMmeTpusi: HeHTpalbHasl, OCeBasi U 3€pKaJibHasi CUMMETPUH.

ITocTpoenne cumMMeTpUUHBIX QUTYD.

Harnsnaele npejncraBiieHHsi O HOPOCTPAHCTBEHHBIX (Urypax: napajuiesienuiiesl, Kyo,
npusMa, TIHpaMuAa, KOHYC, HHUIWHApP, map u cdepa. M300pakeHHEe NPOCTPAHCTBEHHBIX
¢uryp. Ilpumepnl pa3BEPTOK MHOIOTPAHHUKOB, HUWIMHApa U KoHyca. Co3naHue Mmojeneu
OPOCTPAHCTBEHHBIX QUTYp (U3 OymMaru, NpoBOJIOKH, IJIACTHUIIMHA U JP.).

I[Toustne o00BEMaA; enauHUIBI U3MepeHusi o00bEMa. OO0BEM NPSIMOYTOIIBHOTO
napasJiesienumnena, Kyoa.

INJIAHUPYEMBIE NPEJMETHBIE PE3YJIBTATHI OCBOEHUS PABOYEMN
HNPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHMUS)

OcBoenune ydueOHOro kypca «MaremaTtnka» B 5—6 Kj1accaXx OCHOBHOW MIKOJIBI JIOJDKHO
obecrneynBaTh JTOCTUXKEHHUE CIEAYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
5 KJace

Yucjaa v BBIYUCJIEHUS

e JloHuMaTh ©W TIPAaBWIBHO YHNOTPEOJSATH TEPMHUHBI, CBSI3aHHBICE C HATypaJlbHBIMU
qyucjiaMu, OOBIKHOBEHHBIMHU U ACCATUYHBIMU ,ZIpO6$IMI/I.

L CpaBHI/IBaTB n yrnopsaagoduBaTb HaTypaJlbHBbBIC 4YHCJIa, CpaBHUBATHL B HpOCTefIHIPIX
ClTy4dasiX OOBIKHOBEHHBIE JIPOOH, JIECATUYHBIE JPOOH.

e COOTHOCUTH TOYKY Ha KOOPJAMHATHOW (UHMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIIMM €
4HCJIOM U U300pakaTh HaTypajbHbIE UKCJIa TOYKAMH Ha KOOPAWUHATHOU (YHCIJIOBOI) MPSAMOHM.

e BrmmonHsATe  apudMeTHUECKHE ~ JICUCTBUSI C  HATypaJbHBIMH  YHCJIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMH B NPOCTEUNINX CIIydasiX.

¢ BpINOJIHATHE NPOBEPKY, MPUKUIKY PE3yIbTaTa BEIYUCICHUM.

e OxpyrisaTh HaTypajbHBIE YHCIA.

PellleHHue TEKCTOBBIX 3aj1a4

e Pemarh TEKCTOBBIE 3aauud  apU(PMETHUYECKUM COOocoOOM ©W C  TTOMOIIBIO
OpPraHU30BaHHOI'0 KOHEYHOT' O Iiepedopa BceX BO3MOKHBIX BAPUAHTOB.

e Pemath 3a7aun, cojZeprKallile 3aBUCUMOCTH, CBS3bIBAIONINE BEJIMYMHBI: CKOPOCTh,
BpEMsI, pACCTOSTHUE; [IEHA, KOJTUYE€CTBO, CTOUMOCTb.

e lcrnonp30BaTh KpaTKHUE 3aMMHUCH, CXEMBbI, TAOJIUIbI, 0003HAYECHUS IPHU PEILICHUH 3a/a4.
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e [Jlonp30BaTbCs OCHOBHBIMHM €IMHHIIAMHM M3MEPEHMs: ILI€HbI, MAacCChl; PACCTOSIHUSI,
BPEMEHH, CKOPOCTH; BbIpaXaTh OJHU €IAMHUIIBI BEJIMYUHBI Uepe3 JApyTrue.

e l3Biekarb, aHAJM3UPOBATH, ONECHUBATHh WH(OpPMAILIMIO, IPEJICTABJICHHYIO B TaOJHIlE,
Ha CcTOoJIOUaTOW auarpamMme, HHTEPHPETUPOBATh IMPEACTABICHHBbIE JIaHHBIC, HCIOJb30BaTh
JIJaHHbIE€ IPU PEIIEHUHU 3a1ad.

Harasianasi reomerpus

e Jlonp30BaThbCsi T€OMETPUUYECKUMU IIOHSATUSAMHU: TOYKA, OpsiMasi, OTPE30K, JIyY, YroJ,
MHOI'OYT'OJIbHUK, OKPY>XHOCTb, KPYT.

e IIpuBoauTh MpUMEPHI OOBEKTOB OKPYKAIOMICTO MHPA, UMCIOINX (HOPMY HU3yUCHHBIX
reoOMeTpUYEeCKUX PUryp.

e lcrnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YyIJlaMd: BEpIIMHaA CTOPOHA; C
MHOTOYIrOJIbHUKaMH: YTroJjl, BEpLIMHA, CTOPOHA, AWAroHajlb;, C OKPYKHOCTBIO: pajauyc,
UaMeTp, LIEHTP.

e l300paxkaTh H3y4YE€HHBbIE TeOMeTpUUYecKhe (QUTypbl Ha HEIWMHOBAHHOW M KJIETYATOH
Oymare ¢ mMOMOIIbIO UPKYJIS U JIMHEHUKU.

e Haxoaute MJIMHBI OTPE3KOB HEINOCPEIACTBEHHBIM H3MEPEHUEM C HNOMOIIBIO JUHEUKH,
CTPOUTH OTPE3KM 3aJaHHOU JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJIJaHHOTO pajiknyca.

e llcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB HOPSIMOYTIOJIbHHUKA, KBajJgpara Jisd HX
MOCTPOCHUSI, BBIYUCIEHUS IJIOIIA AU U [IEpUMeETpA.

¢ BpMUHUCIATF NOEpUMETp W IUIOINAJAL KBajJapara, MOPsIMOYTOJIbHHKA, Quryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJBHUKOB, B TOM 4HUCJIE (PpUTYp, N300pakEHHBIX Ha KJIETYATOU
Oymare.

e Jlonp30BaThCsi OCHOBHBIMU METPUUECKUMHU €IUHUIIAMU U3MEPEHUSI JJIMHBI, TLIOIIAJIU;
BbIpa)kaTh OJHU €IMHUIIbI BEJIMYUHBI UEpE3 JApYyTrUe.

e PacnosHaBaTh napajienenuries, Ky0, HCIIOJIb30BaTh TSPMUHOJIOTHIO: BEPIIUHA, PeOpo
rpaHb, U3MEPEHUS; HAXOJANUTh U3MEpPEeHUs Napaiesjienuriesaa, Kyoa.

e Brpmuuciaare o00bEM KyOa, mNapaiesenuriena 1o 3aJaHHBIM  HU3MEPEHUSIM,
MOJIb30BAaThCSI €AUHHUIIAMU U3MEPEHUsT 0OBEMA.

e Pemarh HECIOXHBIE 3aJlaUU HAa U3MEPEHUE T€OMETPUUECKUX BEIUYUH B MPAKTUYECKUX
CUTYyalUsIX.

6 xnacc

Yucaa u BbIYMCJIEHUS

e 3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMH BHUJAMH YHCEJ] U ciocodamMu
WX 3aIMCH, TIEPEXOAUTH (€CITH 3TO BOZMOKHO)OT OJHON (pOPMBI 3aNIMCH YHCIIa K JIPYTOMH.

e (CpaBHUBaATh U YIOPSAOUYMBATH LIEJIbIE€ YHCJIa, OOBIKHOBEHHBIE U NECSITUYHBIE IpOOHu,
CpPaBHUBATH YHMCJIa OJHOTO U Pa3HbIX 3HAKOB.

¢ BGEINOIHATH, cOYeTast yCTHbIE U MTUChbMEHHBIE TPUEMBI, apU(PMETHUECKUE JICHCTBUS C
HATypaJIbHBIMHU U IICJILIMH YHUCJIaMH, OOBIKHOBEHHBIMH ¢ JICCITHYHBIMH JIPOOSMH,
MOJIOKUTEIIBHBIMH U OTPUIIATSIIBHBIMU YUCIIaMHU.

e BpraucnasaTe 3HaYCHUsS] YHCIOBBIX BBIPAKEHHN, BBITIOJHATH IMPUKUJIKY B OICHKY
pe3yJbTaTa BRIYUCIICHUN; BBITIOJIHITH MIPE0OpPa30BaHUSI YUCIIOBBIX BBIPAKEHUM HA OCHOBE
CBOMCTB apU(PMETUUCCKUX NCHCTBUM.

e COOTHOCUTH TOYKY HAa KOOPAMHATHOW IIPSIMOW C COOTBETCTBYIOIIUM €W YHCIOM H
n300pakaTh 4Yucia TOUYKaMH Ha KOOPAUHATHOW MPSIMOU, HAXOAUTh MOIYJIb YUCIA.

e (COOTHOCUTHh TOYKH B MOPAMOYTOJBHOM CHCTEME KOOPJAMHAT C KOOpJHWHATaAMU STOU
TOYKH.

e  OxpyrysTh LIEJIbIe YUCIIa U JICCATUYHBIC IPOOU, HAXOIUTh NPUOINKSHUS YUCET.

YucsoBble 1 OyKBEHHbIE BbIPAXKEHUSA

e JloHUMaTh U yNoOTPEOIISITh TEPMUHBI, CBSI3aHHBIE C 3aIIMChIO CTENIEHU YHCJIa, HAXOAUTh
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KBaJpaT U KyO 4ucia, BBIYUCIATH 3HAUCHUSI YHUCIIOBBIX BBIPAXKEHUM, COJIEPKAILINX CTCHCHH.

e Jlonp30BaThbCsi MNpHU3HAKAMH JE€JIMMOCTH, pacKialblBaTh HATypajbHbIE 4YHCJIa Ha
HPOCTBIE MHOXXUTEIIN.

¢ [Tlonp30oBaThCst MacITaboOM, COCTABIISITH IIPOMOPIIUN ¥ OTHOIIICHHUS.

e lcnonp3oBaTh OYKBBI i OOO3HAYCHUSI 4YHMCEII NOpPHU 3allMCH  MaTEeMaTHYSCKUX
BBIPAQ)KEHUH, COCTaBJISITb OYKBEHHBIE BBIpaXXE€HUA U (POPMYJibl, HAXOAUTH 3HAUYECHUS
OYKBEHHBIX BBIPA>KEHHUM, OCYIIECTBIISISI HEOOXOAUMBIC MOJICTAHOBKH W MpPeoOpa3zoBaHUS.

e HaxonuTe HEU3BECTHBINI KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 3a1a4

e Pemrate MHOromaroBbl€ TEKCTOBBIE 3aa4l apuPMETHUECKHUM CIIOCOOOM.

e Pemarp 3agauyM, CBsA3aHHBIE C OTHOIICHHUEM, IPONOPLUHUOHAIBHOCTBIO BEJIWYMH,
HpOLIEHTaMM; pPelIaTh TPU OCHOBHBIE 3a/4a4y HA JAPOOH M HNPOLICHTHI.

e Pemarp 3agaum, cozeprKallMe€ 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIWYHMHBI. CKOPOCTH,
BpEMsI, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTB; HPOHU3BOJUTEIBHOCTb, BpeMs, 00bEMa
paboThl, WUCIIOAB3Yysd apU(PMETUYECKHE JEHCTBHUs, OLEHKY, IPUKHUIKY; IOJIb30BATHCS
€IUHHUIIAMU U3MEPEHUsI COOTBETCTBYIOIINX BEJIMYMH.

e CocraBiaTh OyKBEHHBIE BBIPAXKEHUS 110 YCJIOBHUIO 3aJayu.

e lI3Biekarh WHGOPMAIUIO, NPEJCTABICHHYIO B TaOJIMIIaX, HA JIMHEHWHOU, cTOjOYaTOM
WM KpYTOBOM JuarpamMmax, WHTEPIPETUPOBATh I[IPEACTABJICHHBIE JAaHHBIC; HCIOJIb30BaTh
JIaHHBIC [IPU PELLICHUHN 3a/Jad4.

e [IIpencraBiasaTh HHPOPMALIMIO C HOMOIIBIO TAOIULL, TUHEHUHOMN U CTOJI0YATON AUarpamMm.

Harassnnas reomerpusi

e [IpuBoauTh, NMpUMEPHI OOBEKTOB OKPYXKAIOMICTO MHUpPA, UMEIOMMNX (POPMY HU3yUEHHBIX
FeOMETPUUYECKUX TUIOCKHUX U IMPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PaBHBIX U CHUMMETPHUUYHBIX
¢uryp.

e H3oOpaxaTh C IOMOILUBIO LUPKYJIS, JUHEHKH, TPAHCHOPTHpPA HA HEJIMHOBAHHOU M
KJIeT4aTOl Oymare H3y4Ye€HHbIE IUIOCKHME TIeoMeTpuuecKkue GuUrypsl W KOHPUIypaluu,
CUMMETpPUYHBIE (UTYPBHI.

o IJlonp30BaThCcsi TEOMETPUUYECKHUMH  TOHSITHSIMH: PABEHCTBO (UIYp, CHUMMETpPUS;
HUCIIONB30BaTh TEPMUHOJIOTUIO, CBSI3aHHYIO C CHUMMETPHEH: OCh CHMMETPUU, LIEHTP
CUMMETpPHUH.

e Haxoauth BEIUYMHBI YIJIIOB U3MEPEHHUEM C MOMOIIBIO TPAHCHIOPTHPA, CTPOUTH YIJIbI
33JaHHOW BEJIMYMHBI, IIOJb30BAThCI IIPU PELICHUWHU 3aJad TI'paJyCHOW MEpOU YIJIOB;
pacrno3HaBaTh Ha YepTE)Kax OCTPBINA, NPAMOM, pa3BEPHYTHIA U TYIIOM YTJIBL.

e BpUHUCIATH QJIMHY JIOMAaHOM, NEPUMETP MHOIOYTOJIBHUKA, IOJb30BAaTHCS €IMHULIAMU
U3MEPEHHS JJINHBI, BhIpa)kaTh OJHU €IUHHULBI U3MEPEHUsI NJINHBI Uepe3 JIpyTrue.

e Haxoauth, HCINONB3ysl YEpTEKHBIE HHCTPYMEHTHI, PACCTOSIHUS: MEXIY OBYMS
TOYKaMH, OT TOYKH J10 IIPSIMOM, JJIIMHY IIYTH Ha KBaApPaTHOUN CETKeE.

e Brmuucaate miomans GUryp, COCTABICHHBIX M3 NPSIMOYTOJBHHUKOB, HCIIOJIB30BaTh
pa3OueHue Ha NPSIMOYTOJIbHUKH, Ha paBHbIE QUTYPBHI, JTIOCTPAaUBaHUE /10 NPSIMOYTOJIbHUKA;
MOJIb30BAaThCSI OCHOBHBIMU €AUHMUIIAMU HU3MEPEHUs IUIOMIaAU; BhIpa)kaThb OJIHU €IMHHUIIBI
U3MEPEHUs TUIOIAAN Yepe3 Apyrue.

e Pacno3HaBath Ha MOJEIAX M H300paXEHUSAX MHUPAMUILY, KOHYC, IWIUHIADP,
HUCIIOB30BaTh TEPMHUHOJIOTHIO: BEPILINHA, PeOpo, TpaHb, OCHOBAaHUE, pa3BEPTKA.

e H3oOpaxaTh Ha KJIeTUYaTON Oymare NmpsiMOyTroJIbHBIN NapajuieICIuIIeI.

e Brpruuciasare 00BEM NOPAMOYroOJIBHOIO Mapajuiejienunesia, KyOa, IMOJIb30BaThCs
OCHOBHBIMU €JWHUIIAMU H3MEpPEHUsi 00bEMA; BBIpAXKaTb OJHU E€AUHUIbI HU3MEPEHUs
00BEma uepes Jpyrue.

e PemiaTe HECIOXXHBIE 3a/1a4l HAa HAXO0XJAEHUE F'€OMETPUUECKUX BEJIMUYMH B

MIPAKTUYECKUX CUTYyaLUsIX.
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5 kmacce (170 9)

TEMATHYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO TOJAAM OBYYEHMUS)

Ha3zBanue pa3gena
(TeMbI) Kypca (4HCJI0

OcHOBHOE coaep:KaHHe

OcHoOBHBIE BUABI 1€ATCJIBbHOCTH

20P

BocnurareabHblii KOMIIOHEHT
padoueii NporpamMmbI

YacoB) obyuarouuxcest BOCIUTAHUS
HartypajbHble yncia. JecsaTuunas cucrema | Uurarth, 3aMHCHIBATD, cpasuuBath | https://resh.edu.ru/subject/12/5/ [TpusMMAaromuil yqacTre B
HeiicTBusic cuMciieHus. Psajx  HaTypanbHBIX | HaTypajbHble — 4uclia; mpeaaarath  u | https://fincult.info/teaching/met | »usHi Kracca,
HATYPaJbHBIMH quCell. HarypanbsHblit psaa. | o6cyxaaTs  cmocobbl  ynopsimouwmBanus | odicheskie-materialy/ OpHCHTHPOBAHHLIM Ha y1aCTUC B
YHCTIAMHU Yucmo 0. HarypanpHbIE 4YHCIIa | YHCEIL. Karasor 6ecriatoro COUHATIBHO SHAHMOH

(43 u) Ha  KOOPJAWHATHOM npsimoii. | M300paxaTrk  KOOpAWHATHYIO  MpPsAMYIO, | IH(POBOTO He;fili?;izﬂ’ﬂﬁ KEHIE K

CpaBHeHue, OKpYTJICHHE | 0TMe4YaTh qucia TOYKaMH Ha | xoHTeHTa Ha educont.ru (1C, " CTngq e CKOI;y I/I};ByJ'II)TypHOMy
HaTypaJbHBIX YACEI. KOOPIAWHATHOMN MIPSIMOTA, HAXOJUTH | TPOCBEMICHAUE, POKCHOP, HACHEIHIO,
ApudmMeTnueckrne JEHCTBUS € | KOOPJAHWHATHI TOYKH. HOBBIH JHCK) BhIpaskaromuii FOTOBHOCTD
HaTypaJIbHBIMU gyucinamu. | MccaenoBars cBoiicTBa HaTypaabHoro | https://www.yaklass.ru/ OLICHUBATh CBOE TIOBEICHHE U
CBoiicTBa HYJsA NPU CIOXKCHWUH U | psima, umcen O w 1 mupm cimoxenum wu | https://uchi.ru HOCTYTIKH, TIOBEJIEHUE U
YMHO>KEHHUHU, CBOMCTBA €IUHULBI | YMHOXKECHUMU. TIOCTYIIKH APYTUX JIOJCH ¢
npu ymMHOXeHHuHu. | Ucnosb30BaTh  NPaBWJIO  OKPYTJICHUS H°3Hmfﬁ TPpaUIHOHHBIX
IlepeMecTUTETLHOE U | HATypaJbHBIX YUCEIL. POCCHHCKHX IyXOBHO-

- < HPaBCTBCHHBIX IICHHOCTEU U
COYeTaTeNIbHOE cBOlicTBa | BpIMOJHATHL apudMeTHyecKue neilcTBUS C .

HOPM C y4ETOM OCO3HAHHUS

CITOXKECHUS u YMHOXEHHS, | HATYPATBHBIMH  SHCIIAMH,  BBIMHCJISITE HOCHCACTBHI OCTYIIKOB,
pacripeaeauTeaIbHOe CBOMCTBO | 3HAUEHHUsI YHCIOBBIX BBIPAKEHHU  CO ToHnMAIOMMii HEHHOCTS
YMHOXKCHHSI. ckoOkaMu 1 6e3 CKOOOK. JKH3HH, 30POBBS 1
Jenurenu W KpaTHBIE 4YHCia, | 3amMChIBAaTL  IIPOM3BEIEHHE B  BHJIE 0€30MaCHOCTH, 3HAYEHHE JIMTHBIX
pasiiokeHue quciaa Ha | CTENEHHW, YUTATh CTEIEHH, MCIOJIH30BATH YCWJIH B COXpaHEHHH 3710POBbS,

MHOXHUTEHH. JleleHrne ¢ 0OCTaTKOM.
IIpocTeie W coOCTaBHBIE YHCIHA.
Ilpusnaku penumMoctu Ha 2, 5,
10, 3, 9.
Creneun c
moka3aTeJIieM.
YucaoBbIC BBIPAKCHUS; ITOPSII0K
IelCcTBUHA.

Pemrenue TeKCTOBBIX 3aa4 Ha
BCce apupmMeTudecKue NeHCTBUS,
Ha IBW)KCHHUE U MOKYITKH

HaTypaJIbHbIM

TePMHUHOJIOTHI0 (OCHOBaHI/Ie, HOKaSaTeJ’IL),
BBLIYMCJATHh 3HAYEHHUS CTCIICHEH.

BbINOJIHATE  NPUKUAKY M OLEHKY
3HAYCHUM YHCIOBBIX BBIPAXXCHUH,
npemiaraTb M INPUMEHATh INPHUEMBI
IPOBEPKHU BBIUKUCIICHUH.

Hcnoab3oBath npu BbIYHCJICHUAX
MEPEMECTUTEIBHOE u COUYEeTaTEeNIbHOE
CBOWCTBA  CJIOKEHHMSI M  yMHOXEHUS,

pacopeneauTebHOE CBOWCTBO YMHOXEHUS;
¢opmMyupoBaATL U NPUMEHATH NPaBUJIa
MpeoOpa3oBaHUsl YHUCIOBBIX BBIPAXKCHUN Ha
OCHOBE CBOMCTB apuPMETHICCKUX
AercTBUM.

HccaenoBaTh YHCIOBBIE 3aKOHOMEPHOCTH,
BBIBUTaTh M 000CHOBBIBATH THIOTE3bI,
¢opmyaupoBaTth 00001IeHHS U BbBIBOABI 110

3HAIOIIKI ¥ COOJIFOMAIONIUI
npaBuiia 6€30MacHOCTH,
0€30I1aCHOr0 OBEIECHHSI, B TOM

4rcie B MHOPMaMOHHON cpee.

YMmeromui 0co3HaBaTh
(uzmIecKoe  IMOIIMOHAIBEHOE
COCTOSIHUE (CBOE 1 IPyTrHX
mozeil), crpemsinuiics
YIPaBISATh COOCTBEHHBIM
9MOIIMOHATIBHBIM COCTOSIHUEM.

VBaxaromuit Tpyn,
pe3yIabTaTHI CBOETO TPYy/a, Tpyla
JIPYTUX JIIOAEH.

IIposiBrsitonuii uHTEpPEC K
MIPAKTUYECKOMY U3y4EHHUIO
npodeccuii ¥ Tpya pa3IMIHOTO
poza, B TOM YHCIIe Ha OCHOBE
MPUMCHEHUS NPEAMETHBIX
3HaHUMH.
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pe3yibTaTaM IPOBEAEHHOTO HCCIICIOBAHMUS.
DopMyaUPOBATH ONpedeJeHus IeIUTeNs
W KpPaTHOTO, HA3bIBaTh JICIIUTCIH U
KpaTHBIC YHCJIA; PACMO3HABATHL IIPOCTHIC U
coCcTaBHbIC 4HuCJIa; (opmMyJupoBaTh U
NPpUMEHSTHh MPU3HAKHN JIEJIMMOCTH Ha 2, 3,
5,9, 10; npuMeHSATHAJITOPUTM Pa3JI0KEHHUS
Yyyciia Ha IPOCThIE MHOXHUTENIH; HAXOAUTh
OCTaTKH OT JICJICHUSI U HEIOJHOE YacTHOE.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIC
BBICKA3bIBaHHUSI O HATYypPaJbHBIX YHCIaX,
NPUBOIUTH MPUMeEPBI U KOHTP- IPUMEPHI,
CTPOUTH BBICKA3BIBAHUA W OTPHUIIAHUS

BBICKA3bIBAHHUI o CBOMCTBax
HaTypalabHBIX YHCEII.
KoncrpynpoBarpb MaTeMaTH4YecKHne

NpEAJIOKEHUST C TIOMOIIIBIO CBA3OK  «HU»,
«UIIWD», «ECJIH..., TO...».

Pematnp TEKCTOBBIE 3a7a4u
apupMeTHIECKUM croco6om,
HCII0JIB30BATh 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU

(ckopocTh, BpeMs, paccTOsSHHE; IIeHa,
KOJIMYECTBO, CTOUMOCTD u Ip.):

aHAJIU3MPOBATHL U OCMBICJIANBATH TEKCT
3a7ayd, mnepedopMyJHMpPOBaTH  YCIOBHE,

H3BJICKATDH H606XOZ[I/IMBI€ JAaHHBbIC,
yYCTaHABJIUBATH 3aBHUCHUMOCTH MEXOYy
BCJIMYNHaAMU, CTPOUTDH JJIOTUYCCKYTO

LIEMOYKY pacCyXIACHUM.

MoaeaupoBaTh XOJ pPCELICHUs 3aJadu C
IMOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTh,  pa3dupars, OLICHUBATH
pa3IuYHbIE pEUICHUs, 3alluCH pEeIIeHuH
TEeKCTOBBIX 3aj1ad.

Kputnueckn ouneHMBATh  IOJIyYE€HHBIHN
pe3yibTaT, OCymMeCTBJIATh CaMOKOHTPOIb,
MPOBEpsisi OTBET HA COOTBETCTBUE YCIOBHUIO,
HAaXO0JAMTh OIIHUOKU.

PemaTe 3agayu c moMomipi0 Iepedopa
BCEX BO3MO>XHBIX BADHUAHTOB.
3HAKOMHMTBCA ¢ HMCTOpUeHd  pa3BUTHI
apu(MeTHKH.

Co3Haronuit CBO¥0
OTBETCTBEHHOCTH KaK
rpaXJaHWHA U OTPeOUTENs B
YCIIOBUSIX B3aUMOCBSI3U
TIPUPOJHOM, TEXHOJOTUYECKOHN U
CoLMaIbHOM cpen.

Bripaxkaroniuii
MMO3HABaTEIbHBIC UHTEPECHI B
Pa3HBIX MPEIMETHBIX 00JIACTSAX C
Y4ETOM HHIUBUTYaTbHBIX
HHTEPECOB, CIIOCOOHOCTEHH,
JIOCTH>KCHUM.
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Harasgnas
I'eomeTrpus.

JIMHUM HA MJIOCKOCTH
(12 )

Touka, mpsimasi, OTPE30K, JIyd.
Jlomanasi. W3mepeHue AIIUHBI
OTpe3Ka, METPUUYECKUE EIHMHHUIIHI
u3MepeHus: JIIuHB. OKPY>KHOCTh U

KpYT.

ITpakTrueckas pabota
«IlocTpoenue y30pa u3
OKPY>KHOCTEI».

VYron. IlpsimMmoii, ocTpbIi, Tyno u
pa3BEpHyTHIN yriubl. H3mepeHue

PacnosnaBarh Ha depTekax, PHCYHKAX,
ONHUCBIBATH, UCIIONB3YysI TEPMHUHOJIOTHIO, U
n300paskaTh C IIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB: TOYKY, MPSIMYIO, OTPE30K,
JIyd, yroi, JJOMaHyl, OKPY>XHOCTb.
PacnosnaBarts, NPHUBOAUTH NpHUMepbI
O0OBEKTOB  pEaJlbHOTO  MHpA, HMEIOIIUX
(dhopMy m3ydeHHBIX (UIYp, OLEHHMBATHh UX
JIMHEHUHBIE pa3Mepsbl.

Hcnoub30BaTh JIMHEUKY U TPAHCIIOPTUP

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/met
odicheskie-materialy/

Karamor 6ecrmatHoro
mudpoBoro

kontenTa Ha educont.ru (1C,
MpocBeleHue, Porchop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https:/fuchi.ru/

IIpunuMaromuil yyactue B
JKU3HU KJ1acca,
OpPUEHTHPOBAHHBII Ha yyacTHE B
COIMAIBHO 3HAYUMOM
JIESITEIILHOCTH.

TloHnmaromuii IEHHOCTh
JKU3HH, 37I0POBbS U
0€30MMacHOCTH, 3HAUYCHHE JTMYHBIX
YCHJIMU B COXpPaHCHUU 3JI0POBBS,
3HAIOIIUN U COOIIO LA
npaBuiIa 6€30MacHOCTH,
0€30I1aCHOr0 OBEICHHS, B TOM

YTJIOB. KaK HHCTPYMEHTBHI IUJIsI IOCTPOCHHUS U
ITpakTrueckast paboTa | U3BMepeHUS: U3MEPATH JUTHHY OTPE3Ka, HHCIIe B TH(OPMALHOHHOT cpefte.
«IlocTpoeHUE yTIOB» BENTMUUHY yTJIa; CTPOMTH OTPE30K 3aTaHHOM pejyiif:;?)?lcfg :fgi)yz:a oyt
JUTAHBL, yTOJ1, 3aJaHHOW BEJIMYHHBL; [S——— ’
OTKJIAABIBATH IUPKYJIEM PaBHBIC OTPE3KH, Tiposnarommit HETEpEC K
CTPOUTH OKPYKHOCTB 3aJITaHHOT'O paJHyca. TPAKTHUECKOMY H3yHqEHHIO
H3o00paxarh KoH(pUIypauuu npodeccuii 1 Tpyaa pasaIu4HOTO
reOMETPUYECKUX (PUTYp M30TPE3KOB, POZa, B TOM YHCIIE HA OCHOBE
OKpY>XKHOCTE#, UX 4JacTed Ha [PHMEHEHHS TIPEIMETHBIX
HEJIMHOBAaHHOW M KJIeTyaToi Oymare; 3HAHHIL.
NnpeaiaraTh, ONMUCHIBATH U 00CYKIATh Bripaxcatomuit
€1ocodbl, AJArOPUTMbI IOCTPOECHUSI. T03HABATC/ILHBIC MHTCPECHI B
Pacno3znaBarthb " u300paxkaTh Ha paz}TIZI; Egeiﬁm]ﬁbﬁiﬁcmx ¢
Hem/IH(iBaHHoﬁ n KJ‘IC];‘IaTOfI ) 6yMar? ﬁ?nepecos,ﬂcnofg@omeﬁ,
NpsIMO¥, OCTPBIH, TYINOW, pa3BEPHYTHIN OCTHIKEHMA.
YIJIBl; CPABHUBATH YTJIbL.
BbIYMCASITh UIMHBI OTPE3KOB, JOMaHBIX.
[onnMaTh W MCHOJB30BATh NPH pelIeHUH
3a/a4  3aBHCMMOCTH MEXJy eIWHHLAMU
METPUYECKOW CHUCTEMBbI Mep; 3HAKOMHUTBHCS
C HE METPUYECKHMMHU CHUCTeMaMH Mep;
BBIPAXKATH UIMHY B Pa3IHYHBIX CIHHHUIIAX
n3Mepenusi. HcciaenoBars  Qurypsl u
KOHQUTYpalMK,  HUCHONb3ys  LHUPPOBBIC
pecypchl.
OObIKHOBEHHBIEAPOOH ApoO6s. ITpaBuibHEBIE u | MoneaupoBarnb B rpadudeckoi, | https://resh.edu.ru/subject/12/5/ [puHuMaroIuii yacrue B
(48 ) HeNnpaBWJIbHbIE Npoou. OCHOBHOE | MpeAMETHOU dbopwme, ¢ nomombto | https:/fincult.info/teaching/met | *u3Hu Kiacca,
cBoiicTBO  npobu. CpaBHEHHE | KOMIBIOTEpa IIOHSATHS W CBO¥CTBa, | odicheskie-materialy/ OPHEHTHPOBAHHEII Ha y1acTHE B
npobeii. CBsI3aHHBIE C OOBIKHOBEHHOW IPOOBIO. Karanor 6ecrutarHoro COMMATIEHO SHATHMON
CrnoxeHue u BhluMTaHHe | UNTaTh M 3amMCbIBATh, CPaBHUBATH | LH(POBOTO Heggg;;(;fsﬂ’ﬂﬁ CHHOCTL
OOBIKHOBEHHBIX npoOeii. | OOBIKHOBEHHBIE npodu, npeasaarathb, | koureHara Ha educont.ru (1C, KH3HI, 3 ﬂopg;b o Il:
CMmemannas JIpoOb. YMHOXKEHHE | 000CHOBBIBATL M 00CYyXkKIaTh CrmocoObl | Mpocselenue, poxchopa, 6Ee30MMaCHOCTH, 3HAYCHHE THTHBIX
u JeJIeHue OOBIKHOBEHHBIX | YHOPSIOUYMBAHUS ApPOOEH. HOBBIH JTUCK)
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npobeii; B3aUMHOOOpATHBIC
npobwu.
Pemmenne TEKCTOBBIX 3ajad,

cogep)amux napodou. OCHOBHBIC
3a7a4y Ha IpOOU.

IlpumeHenue OYKB IJIsT 3aIllUCHU
MaTeMaTUYCCKUX BBIPAKCHUN U

MpEeaJIOKEHU U

N3o6paxars  OOBIKHOBEHHBIE  JpobdU
TOYKaAMHM Ha KOOPJAMHATHOW MPSIMOI;
HCNOJIB30BATh KOOPAWHATHYIO TIPS MYIO
1L CpaBHEHUS OpoOeit.

@D opMyJINPOBATH, 3aAMUCHLIBATH ¢ MOMOIIBI0
OYKB OCHOBHOC CBOWCTBO OOBIKHOBEHHOWM
JpoOH; MCHOJB30BATH OCHOBHOC CBOMCTBO

OpoOu 1 COKpalleHus  Apodeid U
MPUBEICHUS npobu K HOBOMY
3HAMEHATEITIO.

IpeacraBasaTh CMENIAHHYIO Jpo0b B

BUJE HENPaBUIBHOW U BBIACIATH LEIYIO
qacTh YHCIIAa U3 HENPaBUIIFHOU IpoOH.
BrinonnsaTh apudmMeTruyeckue AeiicTBUSI C
OOBIKHOBEHHBIMH ~ JPOOSIMH;, MNPHUMEHATH
cBoOlicTBa apupMETHIYCCKUX NCHCTBHH IS
panyoHaIu3aluy BbIYUCIICHUM.

BoInoJHATH NPUKHIKY ) OLIEHKY
pe3ynbTata BBIYHUCIICHUW; MpelJaratb |
NPpUMEHSTH NPHEMBI NMPOBEPKH
BBIYHCIICHUMN.

IIpoBoauTs HCCJIeI0BAHUA CBOICTB
npobeid, ONnupasiCh Ha YHCJIOBEIC
SKCIIEPUMEHTHI (B TOM YHCJE C IMTOMOIIBIO
KOMIIBIOTEPA).

Pacnmo3HaBaTh WCTHHHBIE M JOXXHBIE
BBICKa3bIBaHUS O Jpo0sAX, NPHUBOIUTH
npuMepbl W KOHTPOPUMEPHI, CTPOUTH
BBICKA3bLIBAHUA Hu OTpHUILIAHUS
BbICKa3bIBAHUM.

PemiaTth TEKCTOBBIE 3aJa4H, COAeprKallue
ApOOHBIC JOaHHBIE, u 3aga4u Ha

HaxOXXJEHUE YacTHU ILeJIOT0 U IEJIOTO II0
€ro 4YacTH; BBIABJATH HX CXOACTBA H
pasIn4us.

MopeaupoBaTs XOJ PELISHUs 3aJadu C
ITOMOIIBIO PUCYHKA, CXEMBI, TaOJINIIBI.
IIpuBoauTH, pa3oupars, OLCHUBATDH
pasnU4YHbIE PELICHUs, 3alUuCH pPELIeHUN
TCKCTOBBIX 3aJa4.

Kputuuecku ouneHuMBaTh MNOJYYCHHBIN
pe3yJIbTaT, OCYUIIECTBISTH CaMOKOHTpPOJIb,
IpOBEPsIs OTBET Ha COOTBETCTBHE

https://www.yaklass.ru/
https://uchi.ru/

YCHJIHU B COXpPaHCHUU 3JI0POBBSI,
3HAIOIIUH U COOIIONAIOIINIA
npaBuiIa 6€30MacHOCTH,
0€30I1aCHOr0 TOBEICHHS, B TOM

ymcie B HHGOPMAaLMOHHOH cpefe.

YMmeomuii 0co3HaBaTh
(u3HIecKoe 1 SMOIMOHAIEHOE
COCTOSIHHUE (CBOE M IPyTHX
Jrofelt), crpeMsIuiics
YIIPaBISITH COOCTBEHHBIM
SMOIMOHATBHBIM COCTOSIHUEM.

VBaxaromuii Tpyn,
pe3yabTaThl CBOETO Tpya, TPyAa
JPYTUX JIIOAEH.

IIposBnsromumii HHTEpeC K
MIPaKTHIECKOMY U3yIECHUIO
npodeccuii ¥ Tpyaa pasIngHOTo
poJa, B TOM YHCJIE HA OCHOBE
TIPUMEHEHHS TIPEIMETHBIX
3HAaHUM.

Co3Haronuii CBOIO
OTBETCTBEHHOCTb KaK
rpakJaHWHA ¥ IOTPEOHUTEIS B
YCIIOBHSIX B3aMMOCBSI3H
NIPUPOJHOM, TEXHOJIOTHYECKOH U
CoLMaIbHOM cpe.

Bripaxaromuit
TI03HABATEIbHBIC HHTEPECHI B
Pa3HBIX IPEMETHBIX 00JIACTAX C
y4ETOM HHANBHIYaIbHBIX
HHTEPECOB, CIIOCOOHOCTEHH,
JOCTHXKEHUI.
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YCIIOBHIO, HAXOAUTH OITHOKU.

3HAKOMHUTBCSI € HCTOpMeil  pa3BHUTHS
apu(MeTHKH.
HarasgHasi reoMeTpHs. MHOTOYTOJILHUKH. OnuchiBaThL, MCHOJBL3Ysl TepMuHoJOrHIo, | https://resh.edu.ru/subject/12/5/ IMonnmaronmuit EHHOCTH
Mpuoroyroabuuku (10 1) | YUeTbIpEXYTOJIBHUK, uzobpaxkare ¢ momompio deptéxkubix | https:/fincult.info/teaching/met | *u3HHU, 310pOBbA 1
OpsIMOYTOJBHHUK, KBaJIparT. WHCTPYMEHTOB U OT pyKu, momaenupoBath | odicheskie-materialy/ 6e3°“‘1°H°CTH’ SHAICHHC JITIHBIX
IIpakTuyeckas paboTa | u3 6yMaru MHOTOYIOJIbHUKH. Kataror 6ecruiaTHoro YCHUIIMH B COXPAHCHHMH 310POBLA,
3HAIOUIMH U COOITI0IAIOMINI
«ITocTpoenue npsiMoyrojibHuKa ¢ | [IpuBOAUTH MpUMepPbl 0OBEKTOB PEaIbHOrO | HU(POBOTO npaBina GesonacHoCTH
3a/JaHHBIMU CTOpOHAMH Ha | MHUpa, MMEIOIINX ¢dopmy | xonrenra Ha educont.ru (1C, 6e30MMACHOrO HOBS,I[CHI/I’}I, B TOM
HEJIMHOBAHHOW Gymare». MHOTOYTOJbHHKA, OpsSIMOYTOJIBHHKA, | MpocBelieHue, hokchop, qucre B HH(OPMALHOHHO cpee.
TpeyrojabHHK. KBajJpara, TPEYrOJbHHKA, OLEHMBATHh HWX | HOBBIH JUCK) VMeIoIHii 0CO3HABATH
Imomans u TIEpUMETp | JTHHCHHBIC pasMepel. BoruuncasTh: | https://www.yaklass.ru/ (HU3MYECKOE M IMOLMOHAIBHOE
IPSIMOYTOJIBHAKA " | TIepuMeTp Tpeyroasuuka, | https://uchi.ru COCTOSIHHE (CBOE M IPYTHX
MHOT'OYT'OJIbHUKOB, NpsAMOYTOJIbHUKA, MHOT'OYT'OJIbLHUKA; THOJICH), CTPEeMSIIHICS
COCTaBJICHHBIX U3 | TUIOMIAAb MPSIMOYTOJIbHUKA, KBaApaTa. YTIPaBIATE COOCTBEHHBIM
MNPSIMOYTOJILHUKOB, enuHuubl | M306pakarth OCTpPOYTOJIbHEIE, SMOITHOHANEHEIM COCTOAHHCM.
U3MEpeHUsl Tuiomany. llepumMerp | mpsiMOyTroJIibHbIE u TYIOYTOJIbHBIC pez}/i)f:;?;ﬁ%gfgi)yaa, —
MHOTO-yTOJIbHUKA TPEeyTrOJTbLHUKH.

CTpouTh Ha HEJIMHOBAaHHOW M KJIeT4YaTOH
Oymare KBajgpaT UM MPSIMOYTOJIBHUK C
3aJaHHBIMHU JJIUHaAMHU CTOPOH.
HccaenoBaths cBoOiicTBa NIPSMOYTOJIBHUKA,
KBajgpara IyTEM SKCHEPUMEHTA,
HaOJIOICHUS, U3MEpEHUs,
MOJEINPOBAHUs; CpaBHUBATh CBOICTBa
KBaJpaTa U NpsIMOYTOJIbHHUKA.
Koncrpynposars MaTeMaTH4ecKne
NPeAT0KeHUS c MIOMOIIBIO CBSA30K
«HEKOTOPBII», «IH000M».

Pacnio3HaBaTh HCTHUHHBIE H JIOXKHBIC
BBICKa3bIBAHUA o MHOT'OYTOJIbHHUKAX,
NPUMBOAUTH NPUMePbI U KOHTPIPUMEDPHI.
HccaenoBats  3aBHCHMOCTbL  IUIOIIAIH
KBaJpaTta OT JJIMHBI €0 CTOPOHBI.
HUcnoJsb3oBaTh CBOMCTBA KBaJIpaTHOU
CEeTKH ISl IOCTpOoeHUsI GUTyp; pa3ouBaTh
NPSAMOYTOJIBHUK Ha KBaJaparThl,
TPEYrOJIbHUKH; COCTABJATH (QUIYPHl H3
KBaJpaToB U  TpsIMOYTOJIBbHUKOB u
HaxoJIWTh WX  IJIOIaab, pa3duBarh
urypsr Ha MIPSAMOYTOJIbHUKHA "
KBaapaThbl 1 HAXOOUTH UX TIOIIAAb.
Bbipaxarhb BECJINYUHY TUIOLIA N B

JIPYTUX JIIOJCH.

IIposBnsromumii HHTEpeC K
NIPAKTUYECKOMY U3yUCHUIO
npodeccuii ¥ Tpyaa pasIngHOTo
poJa, B TOM YnCIIe Ha OCHOBE
TIPUMEHEHHS TIPEIMETHBIX
3HAHUM.

Co3Haronuii CBOIO
OTBETCTBEHHOCTb KaK
rpak/JIaHWHA ¥ IOTPEOHUTENS B
YCIIOBUSIX B3aUMOCBSI3U
MPUPOAHON, TEXHOJIOTUYECKON 1
COLMaIbHOM cpes.

Bripaxaroniuii
TI03HABATEIbHBIC HHTEPECHI B
Pa3HBIX IPEMETHBIX 00JIACTAX C
y4€TOM UHAUBUIYATIBHBIX
MHTEPECOB, CIOCOOHOCTEHA,
JOCTHXKEHUI.
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Pa3siIMYHbIX CAMHHNIIax U3MECPECHUA
MGTpH‘-ICCKOfI CUCTEMBI MCpP, NMOHHUMATH M

HCIIO0JIb30BATH 3aBHCUMOCTH MEXIAY
METPUICCKUMU CAUMHUIIaMH U3MEPECHUSA
miomanau.

3HAKOMHTBCS C npuMepamMm MNPpUMEHECHUA
miomaan MW MNepuMeTpa B MPAKTUYCCKUX
CUTyalusix. Pemars 3agaum us peaﬂLHOﬁ
KHN3HU, npeajaaraTtb n oﬁcyman)
Pa3JIMIHbIC CIoco0bI pCUICHUSA 3aaa4.

Hecaruynnie 1poou
(38 uv)

Hecsitnunass ~ 3anuck  apooleii.
CpaBHEHHE ECATUIHBIX IPOOCH.
JericTBus C OEeCATUIHBIMU
IpoOsIMU. OxkpyriieHUE
JIECSITUIHBIX TPOOCH.

Pemenne  TekCTOBBIX  3a/1ad,
conepxamux Apobu. OCHOBHBIC
3a-71a4u Ha Apodu

IpencTaBiaATh NECATUYHYIO NPOOb B BHUJC
OOBIKHOBCHHOMW, YHTATh M 3alHCbIBATh,
CPaBHMBATH HOECSTUIHBIC IpoOwu,
npeaiaraTb, 00OCHOBBIBATH U 00CYXKIAATH
cnocod0bl  YyNOPSIAOYMBAHUS  JIECSITHUYHBIX
npoOeit.

HN3o0paxarsb OEeCATUYHBIE
TOYKaMHU Ha KOOPAUMHATHOMU MIPSIMOMU.
BbISBJSTH CXOJCTBA U PA3JIUUUA TPABUI
apupMEeTHISCKUX JercTBUM c
HaTypaJbHBIMHU YHCIIAMH U AECITUYHBIMHU
Apo0siMu, OOBSICHATh UX.

BeInmoaHATH apudMeTHIECKHUE ASUCTBUSA C

Ipoou

NEeCATHIHBIMHA IpoOsIMU; BBINOJHATH
NPUKHAKY /| OLIEHKY pe3yabTaTra
BBIYHCJICHUH.

IIpuMeHATH cBoOiMicTBA apuUPMETHIESCKUX
nencTBuit TUISE paunoHaIu3aunuu
BBIUNCJICHUN.

MpumensTs NpaBuJIo OKpYTIJIeHHsI
JIECATUYHBIX npo0eii. IIpoBoaurs
HCCJIeI0BAHUSA CBOMCTB JECSITUYHBIX
npobeit, OnupasiCh Ha YHUCIIOBBIE

SKCIEPUMEHTHI (B TOM YHCJIE C MOMOIIBIO

KOMITBIOTEPA), BBIABHIaTh TIUNOTE3bI U
NIPUBOAUTH UX OOOCHOBAHHSI.

Pacnmo3HaBaTh HCTHHHBIE M JIOXKHBIC
BBICKAa3bIBaHUS O Jpo0sX, HNPHUBOAUTH
npuMepbl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS Hu OTpULIAaHUSA

BbICKa3bIBAHUM.
Pemnrarb TEKCTOBBIE 3aJayM, COJIEprKalllHe
ApoOHBIE JaHHBIE, W Ha HaAXOXJICHHE

https://fincult.info/teaching/met
odicheskie-materialy/

Karanor 6ecrutatHoro
mudposoro

koHTeHTa Ha educont.ru (1C,
mpocBeIIeHue, Gorchop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

[IpuHuMaronuii yuactue B
JKHM3HH Kilacca,
OpPUEHTHPOBAHHBIIM Ha yJacTue B
COLIMAJIbHO 3HAYUMOM
JIESTEILHOCTH.

ITonnmaromuii HEHHOCTH
JKU3HH, 3JI0POBbS U
0€30MMacHOCTH, 3HAYCHHE JTMYHBIX
YCHJIHH B COXpaHEHUH 310POBBS,
3HAIOLIUI U COOIIO A0
npaBuiIa 6€30MacHOCTH,
0€30I1aCHOr0 IOBEICHHSI, B TOM

yycie B HHGOPMALMOHHOH cpefe.

YMeronuii 0co3HaBaTh
(u3nUeCKOe M IMOIIMOHATBEHOE
COCTOSIHHUE (CBOE U IPyrHX
JIOZICH ), CTpeMSsIIIUICs
YIPaBISATh COOCTBEHHBIM
SMOIMOHATIBHBIM COCTOSTHHEM.

VBaxaromuit Tpyn,
pe3yNbTaTHl CBOETO TPYAa, TPYAA
JIPYTUX JIIOJCH.

IIposBnsromumit HHTEpeC K
MPAKTHYECKOMY M3yYEHHIO
npodeccuii ¥ Tpyna pa3inaHOTO
pola, B TOM YHCIIe HA OCHOBE
TIPUMEHEHUS TPEAMETHBIX
3HAHUHU.

Co3Haronmi CBOIO
OTBETCTBEHHOCTh KaK
TpakJaHUHA ¥ TOTPEOUTENS B
YCIIOBUSIX B3aUMOCBSI3H
MPUPOAHON, TEXHOJIOTUYECKON U
colMaibHOM cpes.

Bripakaroniuii
MM03HaBaTEIIbHBIC HHTEPECH B
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9acTH [EJIOTO W IIEJ0r0 MO €Tro YacTu;
BBISIBJISITh X CXOJCTBA M Pa3Ju4usl.
MoaeaupoBaTh XOJ pEIICHUS 3aJadu C
IIOMOIIBIO PHCYHKAa, CXEMBbI, TaOJINIIBIL.
puBoanth, pa3déupars, OUNEHHMBATH
pa3JIMyHbBIe pEIIeHUs, 3alHUCU pelIeHUMN
TEKCTOBBIX 3a7ad4.

OnepupoBaTrh JpOOHBIMM  YHCIAMH B
peaIbHBIX )KU3HEHHBIX CUTYaIHSIX.
KpuTnyeckn oOlEHUBATH  ITOJIYyYECHHBIH
pe3ynbTaT, OCYIIECTBISITH CAMOKOHTPOJIB,

Pa3HBIX MPEIMETHBIX 00JIACTAX C
Y4€TOM HHIUBUIYaTbHBIX
HHTEPECOB, CIIOCOOHOCTEHH,
JIOCTH>KCHHM.

NpOBepsii  OTBET Ha  COOTBETCTBHUE
YCIIOBHIO, HAXOIUTH OLIHOKH.
3HAKOMMTBCS € HCTOpMell  pa3BUTHUSI
apuMETHKH.
Harasanas reomerpus. Mmuororpanauku. HW3o6paxenue | Pacmo3naBath Ha uepremxax, pucynkax, B | https:/fincult.info/teaching/met Ionumaromuii ICHHOCTE
Tena u purypoiB MHOTOTPaHHHUKOB. Mogenu | okpyxaoumem  Mupe  upsimoyroibubiii | odicheskie-materialy/ KU3HH, 3710POBbS 1
npocrpancrie(9 u) MMPOCTPAHCTBEHHBIX TEI. nmapajutesenumen, Ky0, MHororpanuukwu, | Karaior GecriaTHOro 6630“51°H°°T“> SHAICHHC JITIHBIX
IIpsiMOyTONBHBIHN ONMCHIBATH, MCIOJb3Ysl TEPMHHOJIONIO, | IUPPOBOro YCHJIH B COXPAHCHHMU 3/10POBBA,
napanjienenune/i, KyO. | OleHUBATH JINHCHHbBIC pa3MephI. koHTeHTa Ha educont.ru (1C, i{ﬁfﬂg%;gigg?ggzmm
Pa3eéprku Kyba u | IlpuBoaursb npuMepsl 00BEKTOB | mpocBeleHue, pokcdopn, 6530H3CHOFO nosenenu;[, B TOM
napajuienenunena. peaJibHOrO  MHpa, HUMeImHUX  (OpPMY | HOBBIH JUCK) qucIIe B HH(OPMALHMOHHOH cpee.
IIpakTnueckas paGoTa | MHOTOTpaHHHKA, IIPSIMOYTOJIBHOT O https://www.yaklass.ru/ VYMeromuii 0co3HaBaTh
«Pa3BépTka KyOax». napauienenuieaa, Kyoa. https://uchi.ru (usrUecKoe 1 IMOLMOHATBHOE
O0BéMm kyOa, mnpsmoyroisHOTO | M300paxkaTs Ky0 Ha KIIeTYaTOl Oymare. COCTOsIHHE (CBOE M IPYTHX
napajuiellenuIea HUccaenoBarhb cBoiicTBa Ky0a, Toziel), CTpeMSIIMCS
MPAMOYTOJILHOTO rmapaJsesenuIena, YTIPaBIIATE COOCTBEHHBIM

MHOTOTPaHHHUKOB, MCIIOIb3Ysl MOJIEIIH.
Pacno3HaBaTte M HM300paxkaTh pPa3BEPTKU
Kyba u mapajurtenenumena. MoaeJupoBaTh
Ky0 ¥ nmapayenenunen u3 Oymaru v npodnx
MaTepHasoB, 00BSICHATH crnocoo
MO/ICJIMPOBAHUSI.
Haxoaurtsb U3MEPEHUS,
IUIOmAagbk  ITOBEPXHOCTH;, 00BEM  KyOa,
MIPSIMOYTOJIBHOTO rapajuiesienuIena;
HCCJIeI0BATh 3aBHCHMOCTB 00bEMa KyOa
OT JUIMHBI ero pedpa, BBIABHTATH W
000CHOBBIBATHL I'HIIOTE3Y.

Ha0uropaTh ¥ IPOBOAUTE AaHATOTHHM MEXY
MOHSTUSMH TUIOIIAAA U 00BbEMA, IepuMeTpa
M IUIomaau rnoBepxHoctu. PacmoznaBarthb
NCTHUHHBIC UM JIOXKHBIC BBbICKA3bIBAHUA O

BbIYUCJIATH

SMOI[MOHAIIBHEIM COCTOSIHUEM.

VBaxaromuit Tpyn,
pe3yNbTaTHl CBOETO TPYAa, TPYAA
JIPYTUX JIIOJCH.

IIposBnsromumit HHTEpeC K
MPAKTHYECKOMY H3yYEHHIO
npodeccHii ¥ Tpyna pa3InaHOrO
pola, B TOM YHCIIe HA OCHOBE
TIPUMEHEHUS TPEAMETHBIX
3HAHHM.

Bripaxkaroniuii
MO3HABATEIIbHBIE HHTEPECHI B
Pa3HbBIX MPEIMETHBIX 00JIACTSAX C
y4€TOM HHANBUIYaTBHBIX
WHTEPECOB, CIOCOOHOCTEH,
OCTHIKEHHUI.
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MHOTOTPaHHHUKAaX, MPUBOAUTHL NMpPUMeEpPHbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUSI
W OTPULIAHUS BBICKA3BIBAHUH.

Pemiate 3agaum U3 peajbHOM JKU3HU.

IHoBTOpeHuUe u
00o6uenue (10 1)

IToBTOpEHNE OCHOBHBIX MOHSITUN U
METOJA0B  Kypca 5  Kiacca,
000011IeHEe 3HAHUI

BpIuuciasaTh 3HAYCHUSA BBIPAYKECHUH,
coJiepKaIux HaTypaJbHbIE qHcla,
OOBIKHOBCHHBIC U JCCATHUYHBIC Jpo0wu,
BBIMOJIHSITH PEOOpPa30OBAHUS YUCEII.
BpiOMpaTh Ccnocod CpaBHEHHUSI YHCED,
BBIYHMCIICHUH, NPUMEHSITh CBOMCTBa
apuOMETHICCKUX NEeUCTBUN ISt
panroHaTU3aui BEIYUCIICHUM.
u CaMOIIPOBEPKY
BBIYWCJICHUH.

Pemiare 3amauym U3 peajbHOUW IKU3HH,
NPUMEHSATh MaTeMaTHYeCKHe 3HAHUS TSI
pemieHus 3amad W3 APYTUX  YYIeOHBIX
MpEeIMETOB.

Pemiaty 3amayu  pa3sHbIMH  cmocodamm,
CPaBHMBATh CHOCOObLI pEIICHUS 3ajJa4H,
BbLIOUPATh PALMOHAJBHBIN CIOCO0.

pe3yibTara

https://fincult.info/teaching/met
odicheskie-materialy/ Karamor
OecruraTHOro HUQGPOBOro
kontenTa Ha educont.ru (1C,
MpocBeleHue, Porcdop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

[TpuHuMaromuil yuactue B )KU3HU
KJlacca, OpHEHTUPOBAHHBIH Ha
y4acTHE B COLUATIBHO 3HAUMMON
JeSTENHHOCTH.

YMeromui 0Co3HaBaTh
(u3HUecKoe 1 SMOIMOHATBLHOE
cocTosiHue (CBOE U APYTHX
Trofei), CTPeMSLIHIACS YIPaBIATh
COOCTBEHHBIM 9MOI[OHATBEHBIM
COCTOSTHHEM.

YBakaronmit Tpy[, pe3yabTaThl
CBOETO TpyZa, TPyJa APYTUX
JIOJIeH.

Co3HaImuiA CBOO
OTBETCTBEHHOCTh KaK I'PaKIaHIUHA
U MOTPEOHTENS B YCIOBUIX
B3aMMOCBSI3U IIPHPOIHOM,
TEXHOJIOTMYECKON U COLMANbHON
cpex.

Bripakaronuii mo3HaBaTenbHbIe
HHTEPECH! B Pa3HBIX NPEIMETHBIX
001acTAX ¢ yuéToM
HMHINBHAYATBHBIX HHTEPECOB,
Cr0CcO0HOCTEH, JOCTHKEHHM.
JleMoHCTpHpYIOIIUI HAaBBIKK
HAOJIIOIEHUH, HAKOIICHHS
(aKTOB, OCMBICIICHHS OIIBITA B
€CTECTBEHHOHAYUHOU U
TYMaHHUTAapHOH 001acTsX
TIO3HAHUS, UCCIIEI0BATEIbCKOM
JeSTENbHOCTH.

6 kaacc (170 gacoB)

HasBanmne paznena
(Tembl)
Kypca (4McJI0 4acoB)

OcHoBHOe cojiepkaHue

OcHoOBHEBIE BUABI 1€ATECJIbHOCTH oﬁyqammnxcn

0P

BocnuTaTeibHbI KOMIIOHEHT

padoueii nporpaMmMbl BOCTIMTAHUS

HarypaJibHble yncaa
(30 u)

ApudmeTndeckue aercTBus C
MHOTO3HAaYHBIMHU HaTypaabHBIMHU
quciiaMu. YUMCIIOBBIE BBIPAXKEHUS,
MOPsIIOK AeHCTBUM, HMCHNOJIb30BAHUE

cK0OOK. OKpyTIeHHEe HaTypaJbHBIX

BpinoHATL apudMeTHYecKUue 1elcTBUA C
MHOIO3HaYHBIMU HATypPaJbHbIMU YHUCJIAMH,

HAXOJAUTHb 3HAYCHHUHA YHCIIOBBIX BI:Ipa)KCHI/Iﬁ CO

CkOOKaMu U 0e3 CKOOOK; BHIYMCJISTH
3HAYEHUs BBIPAKCHUMN, COJIEPIKAIINX CTEIICHHU.

https://fincult.info/teaching/metod
icheskie-materialy/

Karamnor 6ecriatHoro mu@poBoro
koHTeHTa Ha educont.ru (1C,
npocsenieHne, Ghokchopa, HOBBIH

KJIacca, OpHEHTHPOBAHHBIN Ha
[yJacTHe B COI[HAIBHO 3HAUNMON
eI TeTbHOCTH.

IIposiBrsitomuil yBakeHue K

[IpuHMMaromuil yqyacTue B XKU3HH
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QIHCEII.
JletuTenun W KpaTHBIC  YHCIHA;
HAMOOJIBIIUA OOINUNA JEeNUuTEIb U
HanMEHbIIIee o0Iee KpaTHOeE.
Pa3nosxeHHEe dYwWcia Ha MPOCTHIC
MHOXXUTCIHU. J[eIUMOCTh CYMMBI U
npousBeaeHus. Jlenenue c
OCTAaTKOM.

PerreHne TEKCTOBBIX 3aay.

BbINOJHATH, NPUKUIKY M OLIEHKY 3HAaUCHUI
[UMCJIOBBIX BBIPAKCHUU, IPUMEHATH NMPUEMBI
npoBepku pe3ynbTata. Mcnoab3oBaTh Npu
BBIYHCJIEHHAX TICPEMECTUTEIHHOE 1
coueTaTeIbHOE CBOMCTBA CIIOXKCHHS U
[YMHO>KCHHS, pacIpeIeTUTEILHOE CBOHCTBO
[YMHOYKE€HHUSI OTHOCUTEIILHO CJIOKEHUSI,
CBOIiCTBa apu(PMETHUCCKUX EHCTBHIA.
HUccaenoBarh YUCIOBbIE 3aKOHOMEPHOCTH,
MMPOBOIUTH YUCIOBBIC DKCIIEPUMEHTEHI,
BBIIBUIaTh U 000CHOBBIBATHL T'HIIOTE3bI.
DopMyJHPOBATH ONpeaeIeHUsl JCITUTENS U
KpaTHOTO, HANOOJIBIIIEro 00IIeTo ASTUTeIIS 1
HAaNMEHBIIIETO OOIIETOKPATHOTO, IPOCTOTO U
COCTaBHOTO YHCE; UCIIOIb30BaTh DTHU
MOHSATHS NPHU PEIICHUH 3a7ad.
IMpuMeHATH AJITOPUTMBbI BEIYUCIICHUS
HaNOOJIBIIIETO OOIETO AEJIIUTENS U
HaWMEHBIIIEro O0IIeTO KPATHOTO ABYX UHCE,
AJITOPUTM Pa3JI0KEHUS YUCIIa Ha TIPOCThIC
MHOXXHUTCIIH.
HUccienoBaTh yCIOBUS JICIUMOCTH Ha 4 U 6.
HccaenoBaTs, 00cy:xaaTb, GopMyIupoBaTh 1
000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI,
MPOU3BEICHUS: IBYXUYETHBIX YHCEN, IBYX
HEYETHBIX YHCJIC, YETHOTO U HEYETHOTO
gHCeT.
UccaenoBarb cBOMCTBA JIEIUMOCTH CYMMBI U
MPOU3BEACHUS YUCEII.
IMpuBoANTH MPUMeEPHI YHCEIT C 3aJaHHBIMHA
CBOMCTBaMU, pacno3HaBaTh BepHbIe U
HeBepPHBbIe YTBEP)KICHHS O CBOMCTBAX YHCEI,
onpoBepraTb HeBePHbIe YTBEPKIACHUS C
ITOMOIIBIO KOHTPIIPHUMEPOB.
KoncTpynpoBaTh MaTeMaTHyecKue
NMpeIJIOKeHUsI C TTOMOIIBIO CBSI3OK «H», «HIIH,
«ECIIH..., TO...».
PenraTh TEKCTOBBIC 3aJa4H, BKIIOYAIOIIHE
MOHSTHS ISIIMUMOCTH, apU(PMETUISCKUM
crroco00M, HCIIOJIL30BaTh nepedop Bcex
BO3MO>KHBIX BapHUaHTOB.
MoaeMpoBaTh X0/l PELISHUs 3aJa4u C
MMOMOIIIBIO PUCYHKA, CXEMBI, TAOJIHIIBI.
IMpuBoaAUTH, pa3doupaThb, OLEHNBAThH
a3JIMYHbIE PELICHUs], 3alIUCU PELISHUHN

IMHCK) https://www.yaklass.ru/
https://uchi.ru

MCTOPHYIECKOMY U KYJIBTYPHOMY
HACJIE/IUIO.

Beoipaxatomuii TOTOBHOCTh
OLIEHUBATh CBOE MOBEICHUE U
MOCTYIIKH, TOBEJEHUE H TOCTYIKI
IMpYrux JoAeH ¢ No3uuui
TPaANIIMOHHBIX POCCHICKIX
ITyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH
1 HOPM C yIETOM OCO3HAHHUS
MOCJIE/ICTBUH TIOCTYIIKOB.

IToHuMmaromuii 1eHHOCTD KU3HH,
BIOPOBbS M 0€30MacHOCTH, 3HAUECHHE
UTMYIHBIX YCHIIMN B COXpaHEHUH
310pOBBS, 3HAIOIUN 1
coOMroJatoImuMii IpaBuIa
Ge3omacHOCTH, 6E30IIaCHOTO
[OBEJICHUSI, B TOM YHCIIC B
nH(OpMaIMOHHOIT cpere.

YMeromuii 0cO3HaBaTh
(buzndeckoe 1 YMOIIMOHATIBHOE
cocTosiHuEe (CBOE U IPYTHUX JIIOZCH),
CTPEMSIIUICS yIpPaBIATh
COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHHEM.

VYBaxaromui Tpyx, pe3yabTaThl
CBOETO TpyHa, TPYAA APYTUX JIIOACH.

[IposBrstomuit uHTEpEC K
MPAaKTUIECKOMY N3yIEHHIO
Mmpodeccuii 1 Tpyaa pa3IuIHOTO
[pOfa, B TOM YHCIIEe Ha OCHOBE
[IPUMEHEHHs IPEIMETHBIX 3HAaHHUH.

Co3Harouuii cBO
OTBETCTBEHHOCTH KaK MpakKJAaHWHA 1
MOTPEOUTEIIS B YCIIOBUSIX
B3aMOCBSI3H IPUPOTHOH,
[TEXHOJOIMYECKOM U COLIMAIbHON
cpen.

Beripaxkatomumii mno3HaBaTeabHbIE
MHTEPECHI B PA3HBIX MPEIMETHBIX
o0nacTsx ¢ yuérom
UHAUBUAYAJIbHBIX UHTEPECOB,
CITOCOOHOCTEM, TOCTHIKEHHIA.
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TEeKCTOBBIX 3a/ad.
KpuTuuyecky oleHUBaTh IOJYyYEHHBIH
[pe3yJIbTaT, HAXOIUTH OIIHOKH, OCYIIESCTBIISATh
CaMOKOHTPOJIb, IPOBEPsIA OTBET Ha
COOTBETCTBHUE YCJIOBHUIO.

HarasiiHasi reoMeTpusi.
Mpsimbie HamaockocTu (7

1)

[leprieHAUKYJIsIpHbIE
[lapajsieabHbIE OPsSIMBIE.
PaccTosiHuEe MeXay JOBYMsI TOY-
KaMH, OT TOYKH JO MPsIMOM, TUINHA)
MyTH Ha KBaJApaTHOU CETKE.
[IpuMeps! OPSIMBIX B IPOCTPAHCTBE.

psiMBIE.

PacnozHaBare Ha 4YepTexax, pHCYHKax
ClIydan B3aUMHOTO pPAacCIIOJIOXEHUS [BYX|
MPSIMBIX.

N3o00paxaTh ¢  NOMOUILIO YepTEKRHBIX
MHCTPYMEHTOB HAHEJIMHOBAHHOW M KJIETYATOU
Oymare IBE IepeceKarolIuecsl MpsIMbIC, IBE
MmapajulelIbHBIE MPSAMBIE, CTPOUTH MPSIMYIO,
MEePHNEeHAUKYISIPHYIO JaHHOM.

IpuBOoAMTHL NpHUMepPbl NAPAIICIBHOCTH U

MEePIEeHIUKYISIPHOCTH MPSAMBIX B
MPOCTPaHCTBE.

Pacno3sHaBaTth B MHOT'OYTOJIBHUKAX
MepreHIUKYyIIpHbIC u napajijieJbHbIe

cTopoHbl. U300paskaTb MHOTOYTOJIBHUKHU C
nmapasieaIbHbIMHU, NEePHEeHIUKYIISIPHBIMHA
CTOpOHAMM.

HaxoauTh  pacCTOsSiHME  MEXAy  JABYMs
TOYKAMH, OT TOYKH IO MNPSIMOH, IUIMHY ITyTH
Ha KBaJpaTHON CeTKe, B TOM YHCIIE
MCTOJIB3YsI MU(PPOBBIC PECYPCHI.

https://fincult.info/teaching/metod
icheskie-materialy/

Karanor 6ecroratHOro 1udpoBoro|
koHTeHTa Ha educontru (1C,
mpocBeneHne, GoKchop, HOBHIH
ITFCK) https://www.yaklass.ru/|
https://uchi.ru

IIpuHuMaromuil yyactue B )KU3HU
KJIacca, OpHEHTHPOBAaHHBIN Ha
[yJacTHe B COI[HAIBLHO 3HAUNMON
e TeTbHOCTH.

[Tonumaromuii HEHHOCTH KU3HH,
BIOPOBbS M 0€30MacHOCTH, 3HAUECHHE
UTHYIHBIX yCHIIMN B COXpaHEHUH
310pOBBS, 3HAIOILUN 1
coOuoaaronmii mpaBuia
Ge3omacHOCTH, 6E30IIaCHOTO
[OBEJICHUSI, B TOM YHCIIC B
nH(OpMaIMOHHOIT cpene.

YMeronuit 0co3HaBaTh
(buznveckoe 1 YMOIIMOHATIBHOE
cocTosiHuE (CBOE U IPYTHUX JTIOAEH),
CTPEMSIIUICS yIPaBIATh
COOCTBEHHBIM SMOIMOHATBHBIM
COCTOSIHUEM.

VYBaxaromui Tpyx, pe3yabTaThl
CBOETO TpyHa, TPYAA APYTHX JIIOAEH.

[IposBistomuii uHTEpEC K
MPAaKTUIECKOMY N3yIEHHIO
mpodeccuii 1 Tpyaa pa3InIHOTO
[pOfa, B TOM YHCIIEe Ha OCHOBE
MPUMEHEHHS IPEIMETHBIX 3HAHHH.

Co3Harouuii cBO
OTBETCTBEHHOCTH KaK MpakKJaHWHA 1
MOTPEOUTEIIS B YCIIOBUSIX
B3aMOCBSI3H IPUPOTHOH,
[TEXHOJOTMYECKOM U COLIMAIbHON
cpen.

Beripaxkatomumii no3HaBaTeabHbIE
MHTEPECHI B Pa3HBIX MPEIMETHBIX
o0nacTsx ¢ yuérom
MHIUBUIYAJIbHBIX HHTEPECOB,
CITOCOOHOCTEM, TOCTHIKEHHIA.

Tpoou (32 u)

OOBIKHOBEHHAsT JpOOb, OCHOBHOE
CBOMCTBO  IpoOuW,  COKpalleHHe
npo6eit. CpaBHeHHME U YHOpPSIO-
qUBaHUE APOOCH.

CCATHUYHbBIC I[pO6I/I U MCETpHUYCH

CpaBHHBaTh W  YHOPAIOYNBATH
BLIOMPATDH CNOCO0 CpaBHEHHUs ApoOei.
IMpeacTaBasATh ICCATUYHBIC ApOOU B BHUIC

npo0wu,

https://fincult.info/teaching/metod
icheskie-materialy/
Kataor 0ecruratHOro ugpoBoro|

OOBIKHOBCHHBIX Jpo0Oeii U OOBIKHOBCHHEIC B
BUJIE JECITHYHBIX, MCII0JIL30BATD,

koHTeHTa Ha educontoru (1C,
npocsenieHne, Ghokchopa, HOBBIH

IIpunuMaromuii yuactue B )KU3HU
KJIacca, OpHEHTHPOBAHHBIN Ha
y4acTHe B COLMAJIBHO 3HAYUMOMN
INesITeNTbHOCTH.

[TonnMaromuii IEHHOCTh JKU3HH,
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CcKasl cucTemMa Mep.
Apudmernueckue aercTBus c
OOBIKHOBEHHBIMU U JIECSITHYHBIMH
Tpo0sIMU.

OTtHouieHue. JleneHue B JTaHHOM

oTHOIIeHUU. MacmTab, npomnop-
TSI,

[lonsiTue mnpoueHta. Brrunciaenue
mponeHTa oT BEJIMYUHBI Hu

BEIUYHUHEI 10 €€ IIPOIICHTY.
PermmeHne TEKCTOBBIX 3ajiad, CoO-
iepskammx ApoOM ¢ HOPOICHTHI.
[IpakTnueckas padora «OTHO-
MICHWE UINHBI OKPYXXHOCTH K e&
TaMeTpy»

DKBHBAJICHTHbLIC npeacraBJICHUS }_'[pOGHLIX
YN CCII npu nux CpaBHCHHNHU, Inpu
BBIYMCIICHUAX.

Mcmoab30BaTh JACCATUYHBIC ,HpO6I/I nopu

npeoOpa3oBaHUM BEJIWYWH B METPHUUYCCKOH
cucreme Mep.

BpinoninaTe apudMerndyeckue JAeMCTBUA C
OOBIKHOBEHHBIMU M JECATHYHBIMHU JIPOOSIMH.
BbIuucasaTh 3HAYCHUS BBIpA)KECHUU,

coleprKalmmnx OOBIKHOBEHHBIC M JECSITHUHBIC
IMpoOM, BBIMOJHSITE MpeoOpazoBaHUs IpoOeid,
BBIOHPATH CHOCO0, NPHMEHATh CBOHCTBA
apru(METHICCKUX OEeUCTBUN IS
[palliOHAIM3alluU BBIYUCIICHUM.

CocTaBJsATh OTHOIICHHUS U IPOIIOPIINH,
HAXOAMTH OTHOIIICHUE BEJIMYUH, JCIUTh
BEJIMYHHY B JTaHHOM OTHoIneHuHu. Haxoauth
DKCIECPUMEHTAIBHBIM IYTEM OTHOLICHUS
UTVEBI OKPYIKHOCTH K €€ nuaMeTpy.
MNHTepnpeTHpoBaTh MaciTad KaK OTHOIICHUE
BEJIMYMH, HAXOJIUTH MaclITal njaHa, KapThl U

BBEIYHUCIIATH paccTosHus, HUCTOJIB3YS]
Macmitao.

OO0bSICHATD, qTO Taxkoe OPOLIEHT,
YIIOTPEOIISITH OOOPOTHI peUYH CO CIIOBOM

«IIPOLIEHT». BhIpaskaTh NPOLEHTHI B IPO0OSX
n npoOKM B TPOINEHTAaX, OTHOIIECHUE JBYX
BEJIMYHUHB MPOICHTAaX.

BbIYMCJAATH MIPOILIEHT OT YHUCIA U YHUCIIO TI0 €TO
npoueHTy. OKpyrasaTh IpoOu M IPOIEHTHI,
HaXOJIUTh MPUOJIMIKEHUST YHUCEIT.

PemaTte 3amayM  Ha 4YacTH, MPOLEHTHI,
MpONOpPLHUH, Ha HaX0XXJEeHUE npobn
(TIpo1ieHTa) OT BEJIWYUHBI U BEJIMYUHBI 1O €&
mpobu  (mporeHTty), napodu  (mporeHTa),
KOTOPBIA COCTaBJIsIET OJHA BEJIMYMHA OT|
npyroii. IIpuBoANTH, pa36UpPaTh, OLICHUBATH
pa3JIMYHBIC PEIICHHsS, 3alliCH  PEIICHUN
TEKCTOBBIX 3a/]ad.

U3BjaekaTs wuHpopManmuo w3 Tabnun W
mmarpamMM, WH- TEpPIPETUPOBATH TaOJIUYHBIC
lHaHHBIE, OmNpeieIsiTh HanOoIbIIEe "
HaMMEHBIIIee U3 MPEACTABICHHBIX JAaHHBIX.

IMHCK) https://www.yaklass.ru/
https://uchi.ru

BIOPOBBS M 0€30MaCHOCTH, 3HAYCHHE
UTHYIHBIX yCHIIMH B COXpPaHEHUH
310pOBBS, 3HAIOILUN 1
coOuoaatonMii mpaBuia
6e30macHOCTH, O€301aCHOTO
[OBEJICHUS, B TOM YHCIIE B
nH(OpMaIMOHHOIT cpere.

YMmeromuii 0co3HaBaTh
(bu3IYecKoe 1 SMOIIMOHAIBHOE
cocTostHUE (CBOE M IPYTHX JIOAEH),
CTPEMSILUICS yIpPaBIsATh
COOCTBEHHBIM 3MOIMOHATBHBIM
COCTOSTHUEM.

YBaxaromui TpyJl, pe3yJibTaThl
CBOETO TpyAa, TpyAa APYTUX JTIOJCH.

[IposBrstomuii uHTEpEC K
MPaKTHIECKOMY N3y4IEeHHIO
npodeccuii 1 Tpyaa pa3IMYHOTO
[pOfa, B TOM YHCIIE HA OCHOBE
[IPUMEHEHHs IPEIMETHBIX 3HAHUH.

Co3HaroIMiA CBOIO
OTBETCTBEHHOCTH KaK IpakAaHWHA 1
MOTPEOUTEIIS B YCIOBHUSIX
B3aHMOCBSI3H IPUPOTHOH,
[TEXHOJIOIMYECKOW U COLUATIbHON
cpen.

Bripaxkatoniuii mo3HaBaTeIbHbIE
MHTEPECHI B Pa3HBIX MPEIMETHBIX
oOmacTsx ¢ yaérom
MHIUBUTyaTbHBIX HHTEPECOB,
CIIOCOOHOCTEH, TOCTHKCHHIA.
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Harasinnasi reomerpusi.
Cummerpusi(6 1)

OceBas cumMmeTpus. LleaTpansaas
CUMMETpHUSL.

[loctpoenue CUMMETPHUYHBIX
uryp.

[TpakTHueckast pabora «Ocesast
CUMMETPHSD.
CuMMeTpusl B IIPOCTPAHCTBE

PacnoznaBaTth Ha gepTexax "
N300paKeHUsIX, H300paskaTh OT pPYKH,
CTPOMTH C ITIOMOIIBIO HHCTPYMEHTOB (QUTYPY
(OTpe30K, JIOMaHYIo, TPEYTOJIbHUK,
MPsSIMOYTOJILHHUK, OKPY>KHOCTb),
CUMMETPHYHYIO  JaHHOW  OTHOCHTEIIBHO
OpsiMOI, TOUKH.

Haxoauthb NpUuMepbI CHMMETPHHU B
OKpy)KaromeM Mupe. MoaeaupoBaTb U3
Oymaru ZIBE urypsr, CUMMETPHUIHBIC
OTHOCUTEIIBHO  IPSIMOW; KOHCTPYHUPOBATH,
reoMeTpUYeCKHe KOH(Urypauuu, HCIIOIb3YS
CBOMCTBO CHMMETPUH, B TOM 4YHCIIE C

MOMOIIBIO0 TU(PPOBBIX PECYPCOB.

HccaenoBarhb cBOIiCTBA HM3y4YSHHBIX (UTYD,
CBSI3aHHBIE C  CHMMETPUEH, UCHOJIb3Yys
SKCIIEPUMEHT, HaOII0ACHUE, MOASIUPOBAHUE.
OO0oCHOBBIBATb, ONPOBEPrarb ¢ MOMOUIBIO
KOHTPIIPUMEPOB YTBCPKIACHHUA O CHMMCTPUH

uryp.

https://fincult.info/teaching/metod
icheskie-materialy/

Karanor OecriatHoro 1udpoBoro|
koHTeHTa Ha educontoru (1C,
npoceelenue, Gpoxchopa, HOBBIH
ITFCK) https://www.yaklass.ru/|
https://uchi.ru

IIpuHuMaromuil yyacTue B )KU3HU
KJlacca, OpUCHTHPOBAHHEIN Ha
ly4acTue B COL[MAIbHO 3HAYMMOMN
IMesITeTbHOCTH.

IloHuMmaromuii 1eHHOCTD JKU3HH,
3IOPOBBS M OE30IACHOCTH, 3HAUCHHUE)
ITHYHBIX YCUIIUI B COXpaHCHHH
3I0pOBBS, 3HAIOIIUN 1
coOMroJatomuiA IpaBuIa
Ge3omacHOCTH, 6E30ITaCHOT0
[MOBEICHUS, B TOM YHCIE B
MHPOPMAIIOHHOM cpeze.

YMmeromuii 0co3HaBaTh
(buzndeckoe ¥ YMOIIMOHATIBHOE
cocTostHue (CBOE U IPYTHX JItoJei),
CTPEMSILUICS yIPABIISATH
COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHHEM.

VBaxaromui TpyJl, pe3yJbTaThl
CBOETO TpyAa, TPyAa APYTUX JIOICH.

[IposBnstonyii HHTEpPEC K
MPaKTHIECKOMY H3yICHHUIO
mpodeccuii U Tpyaa pa3IuIHOTO
[pOZIa, B TOM YHMCIIe Ha OCHOBE
IPUMEHEHHS MPEAMCTHBIX 3HAHUIA.

Co3Harouuii cBO
OTBETCTBEHHOCTH KaK MpakJAaHWHA 1
MOTPEOHUTEINS B YCIOBUAX
B3aIMOCBSI3U ITPUPOJTHOM,
[TEXHOJIOTMUYECKOW U COLMAIbHON
cpen.

Bripaxkatoniuii mo3HaBaTeIbHbIE
MHTEPECHI B Pa3HBIX MPEIMETHBIX
oGacTsx ¢ yu€Tom
MHINBUYaJbHBIX HHTEPECOB,
CITOCOOHOCTEH, TOCTHKCHHIA.

BoipaskeHusi ¢ 0ykBamMu
(6 )

[IpyumMenenue OyKB Uil 3alHCH
MaTEeMaTHYECKUX BBIPpOKECHUU U

MpeaJIOKEHU . BbykBeHnHbIe
BEIpaKEHUS u YU CJIOBBIC]
11O/ ICTAHOBKMH.

bykBeHHBIE paBEeHCTBA, HAXOXKICHNE
HEU3BECTHOI'O KOMIIOHEHTA.
DopMyJibl.

Hcnoab30BaTh OYKBBI JJisi 00O3HAUEHUS

qHCCII, apu 3arImucu MaAaTCMaTHYCCKUX
yTBep)K,HeHHfI, COCTaBJIATH 6yKBCHHI>I€
BbIpa’*>KCHU:A 11O YCJIOBHUIO 3aJa4U.

I/ICCJ'[e[[OBaTb HCCJIOKHBIC YUCJIOBBIC

3aKOHOMEPHOCTH, MUCHOJIb30BaTh OYKBBI JJIs]
MX 3aIHCH.

Beraucasarsb 4HCIIOBOE
OYKBEHHOTO BBIPAKECHUS
3HAa4YCHUSIX OYKB.

3HAQYCHHUC

npu 3aJaHHBIX

https://fincult.info/teaching/metod
icheskie-materialy/

Karanor 6ecruiatHoro 1u¢)poBoro,
koHTeHTa Ha educontoru (1C,
npocaelenue, Goxchopa, HOBBIH
IMHCK) https://www.yaklass.ru/
https://uchi.ru

IIpunumaromuii yyactue B )KU3HU
KJIacca, OpUEHTHPOBAHHBIN HA
y4acTHe B COL[MATIBHO 3HAYUMOMN

eI TeIbHOCTH.

IToruMmaromuii EHHOCTh JKU3HH,
BIIOPOBBS M OE30IIACHOCTH, 3HAYCHUE,
ITHYHBIX YCUIIUI B COXpaHEHHH
3IIOPOBBS, 3HAIOIINN U
coOmroAatouiil npaBsuIia
Ge3omacHOCTH, 0€30I1aCHOI0
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3anuceiBaTh  (GOpMYJbI:  NEpUMETpa U
IUIOLIAIN NIPSIMOYTOJIbHUKA, KBaJipaTa; JUIMHBI
OKPY>KHOCTH, TUIOMIAJIH Kpyra; BBINOJHSITH
BBIYHMCJIEHUSI 110 3TUM (OpMYyIIaM.

CocTaBjasiTh  (GOpPMYJIbI,  BBIPAXKAIOMINE
3aBHUCHUMOCTH MEXy BEIMYNHAMHU: CKOPOCTb,
BpeMsi, pacCTOsIHHE; Il€Ha, KOJWYECTBO,
CTOMMOCTB; IPOU3BOJAHUTEIILHOCTb, BpEMS,
00BEM paOOTHI;, BBIIIOJHITH BBEIYHUCICHHUS TIO
PTUM (popmynam.

Haxoaurthb HEU3BECTHBIN
aprPMETHIECKOTO ACHCTBHUA

KOMITOHCHT]

[OBEJICHUS, B TOM YHCIIC B
nH(OpMaIMOHHOIT cpere.

YMeromuii 0CO3HaBaTh
(buznveckoe ¥ YMOIIMOHATIBHOE
cocTosiHue (CBOE U IPYTHUX JIIOZEH),
CTPEMSILUICS yIpPaBIATh
COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSTHUEM.

VBaxkaromuil Tpya, pe3yabTaTbl
CBOETO TpyHa, TPYAA OAPYTHX JIIOAEH.

[IposBnstonuii HHTEPEC K
MPaKTUIECKOMY U3yIEHHIO
mpodeccuii U TpyAa pa3IuaHOTO
[pOfa, B TOM YHCIIE Ha OCHOBE
[PUMEHEHHsI IPEIMETHBIX 3HaHHUH.

Co3Harouuii cBO
OTBETCTBEHHOCTH KaK rpakKIaHWHA 1
MOTPEOUTEIIS B YCIOBUSIX
B3aMOCBSI3U IPUPOTHOM,
[TEXHOJOIMYECKOM U COLIMAIbHON
cpexn.

Beoipaxatomuii no3HaBaTeabHbIE
MHTEpECHl B Pa3HBIX IPEIMETHBIX
oGuacTsx ¢ yu€Tom
MHIMBUTyaTbHBIX HHTEPECOB,
CITOCOOHOCTEM, TOCTHIKEHHIHA.

Haruasanasi reomeTpus.
DuUrypsbl
Ha miaockocT (14 v)

HeThIpEXYTOJbHUK, IIpUMEPDI
UEeTBIPEXYTOJIBHUKOB. Ipsimo-
YIOJIBHUK,  KBaJaparT: CBOMCTBA
CTOPOH, YTJIOB, AMaroHaJeu.
l13mepenue YTJIOB. Bunebl
TPEyTrOJILHUKOB.

[IepumeTp MHOTOYT'OJIbHUKA.
[Tnomane  ¢uryper. Dopmyirsl

ITHHBI OKPY>XHOCTH €W ILIOIIagHA
kpyra. [IpubmmkénHoe n3MepeHue
ruTomaan Guryp.

[IpakTnueckas padora «Iliomanp
KpyTray.

HN300paxxkaTh Ha HEJIMHOBAHHOM M KJI€TYATOMU
Oymare C HCHOJB30BAHUEM  YEPTEKHBIX
WHCTPYMEHTOB  YETBIPEX  YTOJBHUKH  C
3aJITaHHBIMH CBOMCTBaMU: C IapajlIeIbHBIMHU,
MMEePIeHIUKYJISIPHBIMH, PaBHBIMU CTOPOHAMH,
MPSAMBIMH yTJIaMHU U JOp., PaBHOOEIPEHHBIN
TpeyronsHUK. IIpennarate u  o0cyxkaaTh
croco0bl, AJITOPUTMBI IOCTPOCHHUS.

HccaenoBarb, MCIHOJb3Yysl  SKCIEPUMEHT,
HaOJIIOJICHUE, MOJICIMPOBAaHHUE, CBOHCTBA
MpPSIMOYTOJIbHUKA, KBajJpara, pa3OouBaTh Ha
TpeyroinbHUKN. OGOCHOBBLIBATH, OIIPOBEPraTh
C IMTOMOIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS O
MpsSIMOYTOJILHUKE, KBaJpaTe, Pacno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

https://fincult.info/teaching/metod
icheskie-materialy/

Karaor 6ecroratHOro 1udpoBoro|
koHTeHTa Ha educontoru (1C,
MpocBeneHue, (HOKCHOpI, HOBBIH
TTHCK) https://www.yaklass.ru/|
https://uchi.ru

N3mepaTb " CTPOMUTH C  IIOMOUIBIO COGCTBEHHBIM 3MOIIHOHAIBHBIM

TpaHCIIOpTUpa  yIJibl, B TOM  YHC]IE B COCTOSTHHEM.

MHOTOYTOJIbHHUKE, CPaBHUBATH YTJIBL; VBaxKaroUuii TPy, pe3ysbTaThl
acmo3HaBaThb OCTpble, IMpsMbIC, TyIble, CBOETO TPY/d, TPY/d APYTUX JIFONEH.

IIpunnMaronuii yyactue B )KU3HU
KJacca, OpHEHTHPOBAaHHBIN Ha
ly4acTue B COI[MAIbHO 3HAYMMOMN
eI TeTbHOCTH.

[ToHuMaromuii IEHHOCTH )KU3HH,
BIOPOBBS M 0€30MacHOCTH, 3HAYCHHE
UTHYHBIX yCHIINH B COXpaHEHUH
310pOBBS, 3HAIOIIUIN 1
coOMo ot IpaBuiIa
6e3ormacHOCTH, 0€30I1aCHOTO
[OBE/ICHUSI, B TOM YHCIIE B
nH(OpMaIMOHHOIT cpene.

YMmeronmid 0co3HaBaTh
(bu3MUEeCcKOe 1 IMOIOHAIBHOE
cocTostHUE (CBOE U IPYTHUX JIIOJCH),
CTPEMSIIUICS yIPaBISATh

28



’pa3BépHyTLIe YIJIBL. Pacno3snaBars,
n300paxkaTh OCTPOYTOJILHBIH,
MPSIMOYTOJIbHBII, TYIHOYTOJIbHBIH,
[paBHOOCIPESHHBIH, pPaBHOCTOPOHHUH
TPEyrOJIbHUKU.

BbluMcasaTh  NEPUMETP  MHOTOYTOJIBHHUKA,

IUIOMIAlb MHOTOYTOJIBHHKAa pa30MeHHEM Ha
MPsIMOYTOJIbHUKH, HAa paBHBIC (PUTYPHI,

[IposBistomuii UHTEpeC K
MPAaKTHIECKOMY U3yIEeHHIO
mpodeccuii U TpyAa pa3IuaHOTO
[pOfa, B TOM YHCIIE HA OCHOBE
[IPUMEHEHHS IPEIMETHBIX 3HAaHUH.

Co3Haronuit cBO0
OTBETCTBEHHOCTH KaK rpakAaHWHA 1
MOTPEOUTEIIS B YCIOBHUSIX
B3aHMOCBSI3H IPHPOTHOH,

HCII0JIb30BaTh MeTpHUYECKHe SIIMHHUIIBI 5 .
TCXHOJIOTUYCCKOU U COLIMAaJIbHOU
M3MEPEHHST JUTHHbI H TIJIOMIA/IH. cpen.
Ncnoab3oBath HPI/IG.HPI)KCHHOC u3Mepenue BBIpa KAl 03HABATEBHbIE
JUIMH ¥ IUIOMAzeii Ha KJICTYaTOH Oymare, WHTEPECH B PA3HBIX MPEIMETHBIX
npuOIKEHHOE H3MEpeHHUE JUTHHBI o6MacTAX ¢ yuETOM
OKPY>XHOCTH, ILUIOIIAAX KpyTra. MHAWBUTyaJIbHBIX HHTEPECOB,
CITOCOOHOCTEM, TOCTHIKEHHIA.
[Mos0KUTENbHBIE U [lenbie uywmcna. Monayne uucia,[IpuBoauts unpumepsbl wucnois3oBanus  Bhttps:/fincult.info/teaching/metod| Ilpunnmaroumii yyacTue B KM3HH
oTpuUaTeJbHbIEYHCIA  [FEOMETPUYECKasi HWHTEpIIpeTaluusipealIbHO  KM3HU TTOJIOKUTEIBHBIX wulicheskie-materialy/ KJ1acca, OpHEHTHPOBAHHBIH Ha

(40 )

MOy ist. UUCTIOBBIE IPOMEKYTKH.
[Ion0XHUTEIBbHBIE U OTPpHULIATCJIBHBIC
urcia. CpaBHEHHUE MTOJOXKHUTEIIbHBIX|

154 OTpULATEIBbHBIX
ApudmeTndeckue
MOJIOKUTEIIbHBIMU
OTpULIATEJIbHBIMU YHUCJIAMU.
PelrieHre TEKCTOBBIX 3a1a4

IEUCTBUS

YU CCII.
C|
51

OTPULATEIbHBIX YHCEI.
N300paxkaTh 1eble YHCIa, TTOJ0KUTEIbHBIC
1M OTpULATEIbHbIE YHCJIa TOYKAMHU  HA|
YHCIOBOM OpsIMOi, HCIIOJIB30BATDH
UMCJIOBYIO MPSIMYIO JUJIsl CDABHEHUSI YHCEJ.
IpumeHsaTH npaBujia CpaBHEHUS,
YIOPSI0YMBATHL 1€kl  4YHCJIA;, HAXOJAUTH,
MOJYJIb YHCJA.

DopMyJHUPOBATHL MNPaBUJIA BBIUUCICHUS C
MOJI0KUTEIbHBIMU u OTpULATEIbHBIMHU
qUCJIaMU, HAXOJAUTh 3HAYEHHUSI YHMCJIOBBIX
BBIpAXE€HUH, coaeprKallumX

ImenCcCTBU S [¢ MMOJIOKUTEIbHBIMHU "
OTPULATEJILHBIMU YHCJIAMHU.
IpuMeHATH CBOJCTBa CJIO>KEHU S u

YMHOXEHHsSI JUIsI MpeoOpa3oBaHUSI CyMM H
MpPOU3BEICHUH.

Karanor 6ecroratHOro 1udpoBoro|
konTteHta Ha educontru (1C,
npoceelenue, Gpokchopa, HOBBIH
ITHCK) https://www.yaklass.ru/|
https://uchi.ru

lydacTue B COL[MAIbHO 3HAYMMOM
eI TeTbHOCTH.

[ToHumaromuii IEHHOCTH KU3HH,
BIOPOBBS M 0€301aCHOCTH, 3HAYCHHE
UTHYHBIX YCHIMH B COXPaHEHUH
310pOBBS, 3HAIOIUIN 1
coOumoaatonMii mpaBuia
6e3ormacHOCTH, 0€30I1aCHOI0
MOBEJICHUS, B TOM UHCIIEC B
nH(OpMaIMOHHOIT cpene.

YMeronuit 0co3HaBaTh
(bu3MyecKoe 1 SMOIMOHAIBHOE
cocTosiHue (CBOE U IPYTHUX JIFOJICH),
CTpeMsIIUiiCcs yIpaBiIsITh
COOCTBEHHBIM SMOIMOHATBHBIM
COCTOSTHHEM.

YBaxkaromui Tpya, pe3yiabTaThl
CBOETO TpyHa, TPyAA APYTHX JIOACH.

[IposBrstomuit uHTEpEC K
MPAKTUYECKOMY N3yIEHHIO
npodeccuii ¥ Tpyna pa3IuIHOTO
[pOfia, B TOM YHMCJIe Ha OCHOBE
[PUMEHEHHs IPEIMETHBIX 3HAaHHUH.

Co3HaIomHuHi CBOIO
OTBETCTBEHHOCTH KaK rpakAaHWHA 1
MOTPEOUTEIIS B YCIIOBUSX
B3aMOCBSI3H IPUPOIHOM,

TEXHOJIOTHYECKOH M COLIMAIBHOM
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cpen.

Bripaxatomuii no3HaBateiabHbIE
MHTEPECHI B Pa3HBIX MPEIMETHBIX
obmacTsx ¢ yuéTom
MHAUBUYaJbHBIX HHTEPECOB,
CIIOCOOHOCTEH, TOCTHKCHHIA.

[IpencraBiieHne 1AHHBIX
(6 )

[IpsiMmOyrosibHas cucremMa
KOOpJIUHAT Ha ILIOCKOCTH.
[KoopamHATBI TOYKH Ha TIJIOCKOCTH,
abcrucca U opauHATA.
Cronbuarsle u
TarpaMMBl.
[IpakTHueckas
«ITocTpoeHune muarpaMmm».
PelrieHre TEKCTOBBIX 3agad, CO-
nep>kamux — JaHHBIC, IIPEICTaB-
VICHHBIC B Ta6m/max n Ha
nuarpammax.

KpPYTOBEIE

paboTta

O0BSICHATE W WLIIOCTPUPOBATHL INOHSITHE
MpSIMOYTOJIBHOM CHUCTEMBI KOOpAMHAT HAa
IMJIOCKOCTH, HCIOJIb30BaTh TEPMHUHOJIOTHIO;
CTPOUTHL Ha KOOPJAMHATHOMN IJIOCKOCTH TOYKHU
u Gurypsl 1o 3aJaHHBIM KOOpJUHATaM,
HAaXOAUTbKOOPAUHATHEI TOYEK.

YuraTh cTONOYATBIE U KPYTOBBIE AUArpPaMMBI;
MHTEpPIPEeTUPOBATH JIaHHBIE; CTPOUTH
cTon0YaThIe TUarpaMMBl.

Ucnosb30BaTh uHdopmManmIo,
MpeICTaBICHHYIO B TaOJMHUIIaX, HA AUarpamMMax
s pelleHHs TEKCTOBBIX 3aJad W 3a1ad M3
[pea’bHOM KWU3HHU.

https://fincult.info/teaching/metod
icheskie-materialy/

Katanor OecriatHoOro udpoBoro|
koHTeHTa Ha educontoru (1C,
npocgelenue, Gpoxchopa, HOBBIH
ITHCK) https://www.yaklass.ru/|
https://uchi.ru

IIpuHuMaromuil yyactue B )KU3HU
KJIacca, OpPUEHTUPOBAHHBIN Ha
ly4acTue B COL[MAIbHO 3HAYMMOMN
IMesITeTbHOCTH.

IToHuMmaromuii 1eHHOCTD KU3HH,
BIOPOBBS M 0€30MaCHOCTH, 3HAYECHHE
ITHYHBIX YCUIII B COXpaHCHUH
BIIOpOBBS, 3HAIOIIUN 1
coOMroJatoImuiA IpaBuIa
6e301macHOCTH, 0€30I1aCHOI0
[TOBEICHUS, B TOM YHCIE B
MHPOPMAIIOHHOH cpee.

YMmeromuii 0co3HaBaTh
(bu3IYecKoe 1 SMOIIMOHAIBHOE
cocTosiHue (CBOE U IPYTHUX JIFOJICH),
CTPEMSILUICS yIPaBIISATH
COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSTHHEM.

VBaxaromui TpyJi, pe3yJbTaThl
CBOETO TpYAa, TpyAa APYTUX JIOJCH.

[IposBnstonuii nHTEpEC K
MPAKTUYECKOMY N3yIEHHIO
npodeccuii 1 Tpyaa pa3IMYHOTO
[poJia, B TOM YHCJI€ Ha OCHOBE
MPUMEHEHHS MPEAMETHBIX 3HAHUI.

Co3HaroImii CBOIO
OTBETCTBEHHOCTH KaK TpakIaHWHA U
MOTPEOHUTEINS B YCIIOBUAX
B3aIMOCBSI3U ITPUPOJTHOM,
[TEXHOJIOTMUYECKOW U COLMAIbHON
cpen.

Bripaxkatonuii mo3HaBaTeIbHbIE
MHTEPECHI B Pa3HBIX MPEIMETHBIX
o0nacTsx ¢ yuérom
MHIUBUTyaJbHBIX HHTEPECOB,
CITOCOOHOCTEH, TOCTHKECHHIA.

HaruasaHasi reoMerpus.
Durypsl
B IIPOCTPAHCTBE

[IpsiMOyTrOnbHBIH
nmapajienenunesl, KyO, IIpusMa,

PacnosHaBarb Ha  yepTexax, pPHUCYHKaX,
ONMUCBLIBATH NUPAMUAY, OPU3MY, LHUIUHIAP,

mpamMuruaa, KOHyC, HUWJIIMHAP, Iap "

KOHYyC, IIap, H300paxkaTb WX OT pPYKH,

https://fincult.info/teaching/metod
icheskie-materialy/

Karasmor 6ecriaTHOro nmupoBoro

[TpuHuMaronMit yyacTie B )KH3HHU
KJlacca, OpUEHTUPOBAHHBIN Ha
y4acTHe B COILMAJIbHO 3HAYUMOMN
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(9 v) chepa. M300pakeHHeMOAeINPOBAaTh W3 Oymaru, IUIacTHIWHA,KOHTeHTa Ha educontru (1C |mesrensHOCTH.
MPOCTPAHCTBEHHBIX ¢uryp.mmpoBosioku 1 np. IlpuBoauTs mnpuMepbInpocsenicHne, Gpokcdopa, HOBbIH| IIOHUMAONMIMI HEHHOCTS JKU3HI,
[Ipumepsnl Pa3BEPTOKOOBEKTOB OKPY KAIOIIETO MHUPA, HMEIOUIUX|IUCK) https://www.yaklass.ru/3I0pOBbs 1 6€30IaCHOCTH, 3HAYCHHE
MHOTOTPAHHHMKOB, HWJIMHApPa H((GOPMBI Ha3BaHHBIX TeEJl. https://uchi.ru UIMHBIX YCHITMH B COXpPaHCHHH
KOHYycCa. Ncnonb30BaTh  TEPMHHOJIOTMIO:  BEpIINHA, 3AOPOBB, SHAOIHMH 1
[MpakTnueckas pabora «Cosnanuepedpo, TpaHb, OCHOBAHHME, BBICOTA, PAJMYC U cobmoatoIuii pasusa
. 5 6e3omacHOCTH, 6€30TaCHOTO
Mo IesIen OPOCTPAHCTBCHHBIX[IMAMCTD, pa3BepTKa.
MMOBCACHH, B TOM YHCJIC B
buryp». H3yuars, HCIIOJIB3YSI 9KCIIEPUMEHT, .
1 oBéMa; HaOJIIOICHHE, W3MEpPEHHE, MOJEIUPOBAHHE, B pHbopMAIHOKOi cpeje.
OHsSITUE o) "T)eMa, "eI[I/IHI/IIH)I > P > p > VMEIOIHI 0CO3HABATH
M3MEpPEHUS oobpéma. O0BEM HpSIMO-TOMU YHCJIC KOMIIBIOTEPHOC, H OIMCHhIBATH (I)I/I?.I/I‘IeCKOf:I/ISMOL[I/IOHaJILHOG
YTOJIBHOT'O Hapaﬂnenennneﬂa’CBOI/lCTBa Ha3BaHHBIX TCII, BbBIAABJIATD| COCTOSHIE (CBOé ¥ IpyTHX moneii),
Ky6a, (bopMy_]'[LI o0BéMa CXO/XTBA U Pa3jvuuudA: MEXKIAYy IMUPaAaMHIOU U CTpEMSILIUICS YIIPaBIATh
IpU3MOM; MEXAY HHUINHAPOM, KOHYCOM H COOCTBEHHBIM SMOLMOHATEHBIM
Hapom. COCTOSIHHEM.
PacmozHaBarh paBBépTKI/I nmapaienenuieaa, yBa)KanU_[pIﬁ TPy, Pe3yJIbTaThl
KyOa, MIPU3MBI, nupaMuIbl, KOHYyca, CBOEr0 Tpy/a, TPyAa APYTUX JIOMEH.
HUINHAPA, KOHCTPYMPOBATH JaHHBIE Tela, TposBISIOIMH HHTEPEC K
U3  pa3BEPTOK, coO37aBaTh HUX MOJEIH. [PaKTHYECKOMY H3yUIEHHUIO
Co31aBaTh MOJEJIHN IPOCTPAHCTBEHHBIX QUTYP npogeccuii u Tpya pasIMIHOrO
(13 Oymaru, IPOBOJIOKH, IJIACTUJIIMHA U JP.) [POIIa, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsSI IPEIMETHBIX 3HAHUH.
U3MepsATh Ha MOJEJAX: JUIMHBI pEOEp Cosnatomuii csoto
MHOFOFpaHHI/IKOB, HI/IaMeTp Hlapa. OTBCTC6TBCHHOCTI) KakK rpaxgannHa u
P IIOT UTCIIAA B BUSIX
BbIBOIUTH dopmyay o0béMa OTpCOMTEILL B yCIIOBHAX
IB3AMOCBS3U IPUPOJHOU,
MPsSIMOYTOJILHOTO Napajuieenune/ia. o .
.. [TEXHOJIOTMYECKON U COLMATBLHOM
BbruucjasTe no dopmynam: 00BEM cper
NpsSIMOYTOJILHOTO  Iapajulesienunena, K¥6a; Brpaxaronii N03HARATEHHEE
MCTIONB30BATE CJAMHHUIIBI H3MEPEHHS 00BEMa,; WHTEPECH B PA3HBIX PEIMETHBIX
BBIYHUCIATH OOBEMBI TEJI, COCTAaBJICHHBIX W3 obmacTAX ¢ yIETOM
KyOOB, MapaJUICIICIUIIC/IOB; pPelaTh 3ada49u C VHIMBUyalbHBIX HHTEPECOB,
PCAIBHBIMHA JTaHHBIMHU. CIIOCOOHOCTEH, TOCTHIKCHHH.
[loBTOpPEHMe, [ToBTOpEHNE OCHOBHBIX MOHSITUH BbIYucasaTh 3HaYCHUS BbIPAXKESHUH, https://fincult.info/teaching/metod [[lpunnmatonmii yuactue B xwu3nu
O060061IeHME, 1 METOOOB KypcoB 5 u 6 Kiraccos, coJiepyKaIluX HaTypajlbHbIC, IIeNbIe, icheskie-materialy/ KI1aCCa, OPUEHTHPOBAHHBI Ha
CucremaTusanus O606H.£CHI/IC M CHCTEMATH3als  [MOJIOJKUTENbHBIE W OTPULATENBLHBIE YHCHA, [Karaor GecruiaTHOrO H(POBOroyaCTHE B COUMATEHO HATMMO1
(20u4) 3HAHUMU. OOBIKHOBEHHBIE U JECATHYHBIE ,up061/1, lnesrenprOCTH

BBIMOJIHATH IPECOOPA30OBAHUS YUCEI U
BBIPa>KECHUH.
BbioupaTh
BBIYMCIICHUM.
IMpumMeHsaATsL  cBOiicTBAa  apuPMETHUYECKUX|
IMeCcTBUM 11 pallMOHAIM3AIMU BEIYMCIICHUH.
Pemiar, 3agayd U3 peajbHOH KU3HHU,
MPUMEHATh MaTeMaTU4YeCKue 3HaHWUS  JJIs

cnoco0 CpaBHEHHS 4YHCET,

kouteHta Ha educontru (1C,
mpocsenieHue, hokchopa, HOBHIH
ITHCK) https://www.yaklass.ru/|
https://uchi.ru

Beipaskaroiuii TOTOBHOCTh
OLIEHMBATh CBOE MOBEJIEHNE U
[OCTYIKH, IOBEJICHHE U TIOCTYIKH
pyrux mozaei.

|YMeronmit oco3HaBaTh GU3MIECKOE U
AMOLIMOHAIEHOE COCTOSTHUE (CBOE U
IMPYTHX JTONIeH), CTPeMSIIHHACS
YIPaBIATh COOCTBEHHBIM

[PCILICHUS 3a/1a4 U3 JPYTrUux npeamMmeToB.

PMOIIMOHAJIBHBIM COCTOSHUCM.
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Pemate 3axaum  pa3HbBIMH  cHocodamm,
CpaBHUBaTh, BHIOUPATH CIOCOOBLI pelleHHs
3ajad.

OcyuiecTBJISTH CAMOKOHTPOJIb|
BBINOJHSAEMBIX JAeliCTBMH H CaMOINPOBEPKY
pe3yJibTaTa BBINOJIHSIEMBbIX JeliCTBUI.

|YBaxkaroIuii Tpy [, pe3yJIbTaTbl
cBOErO Tpyna, TpyJa APYrux JroAei.
(Co3HaIoIUi CBOIO OTBETCTBEHHOCTh
KaK rpa’kIaHUHA U TIOTpeOUTeNs B
[YCTIOBHSIX B3aUMOCBSI3H IPHPOTHOM,
[TEXHOJIOTUYECKON U COLIUANbHOMN
cpen.

Beipaskaronuii mo3HaBaTeIbHbIC
MHTEPECHI B Pa3HBIX MPEAMETHBIX
00IacTsIX ¢ y4ETOM WHIUBUIY ATBHBIX
MHTEpPECOB, CIIOCOOHOCTEH,
ITOCTHKEHUH.

JlemoHCTpHpYyIOIUit HaBBIKH|
HaOJIOleHHH, HaKoIuieHHs (HaKToB,
OCMBICJICHHU ST ombITa B
eCTEeCTBEHHOHAY4HOM U
TYMAaHATApHOH 001acTAX MO3HAHWAL,

MCCIIE0BATEILCKOM ACATEIbHOCTH.
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PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «AJI'EBPA». 7- 9 KJIIACCBbI

OEJIN U3YYEHUSNA YYEBHOI'O KYPCA

AnreOpa sIBJIsIeTCSI OOJHMM M3 OMNOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA OOEcCIieYynBaeT
U3yYE€HUE APYIruX JUCUMIUINH, KAK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTAPHOI'O LIUKJIOB, €€
OCBOCHHE HEOOXOJMMO JUISI TIPOJAOJIKEHUsI OOpa30BaHUs U B TTOBCEAHEBHOM >KU3HHU. Pa3Burue
y OOy4arolmuxcsi HaAy4YHBIX MOPEJICTABICHHUU O IPOUCXOXKJICHUU U CYHIHOCTH ajiredpandecKux
aOcTpakIuii, crroco0e OTpaKSHHUsI MaTEMaTHYECKOW HAayKOU SIBJICHUW M MPOIIECCOB B MPHUPOJIC
U OOIIeCcTBE, POJIM MAaTEMAaTUUYECKOro MOJICJIMPOBAHUS B HAYYHOM IIO3HAHUHU U B IMPAKTHUKE
cnocoOcTByeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUST M KAYEeCTB  MBIIUJICHUS,
HEOOXO/IMMBIX JUIS aJlafTalid B COBpPEeMEHHOM Hu@poBom oOiuectBe. M3yuenue aaredGpbl
€CTECTBEHHBIM 00pa3oM obOecrieunuBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOJIUTH
3aKOHOMEPHOCTHU, TpeOyeT KPUTHUYHOCTHU MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
OOOCHOBBIBAaTh CBOW JICHCTBUS M BBIBOJBI, (OPMYJIHPOBATH yTBepkAceHUs1. OCBOCHHUE Kypca
anreOpbl o0ecrneyrnBaeT pa3BUTHE JOTHUYECKOTO MBIILIICHUS] O0yYarOIINXCsl: OHU HCIIOJIB3YIOT
JNETyKTUBHBIE W HMHAYKTUBHBIE  PACCYXJEHHUs, O0O0OOlIEeHME W  KOHKPETHU3allUIO,
abcTparupoBanue u aHainoruro. OOydueHue anreOpe mnpenarojiaraeT 3HAYUTEJIbHBIH O00BEM
CaMOCTOSITEIbHON AESITEIbHOCTU O0YyYarolMXcsi, IOITOMY CaMOCTOSITEJIbHOE pElIeHHUE 3a7au
€CTECTBEHHBIM 00pa30M SIBISICTCS peaiu3aiueil 1esITeJIbHOCTHOTO MPUHIIUIA O0yYeHUSI.

B crpykType mporpamMmbl y4eOHOro Kypca «Anredpa» OCHOBHOW MIKOJIBI OCHOBHOE
MECTO 3aHHMAaIOT COJICP)KATEJIbHO-METOAMYECKHUE JIMHUU: «YHYuciaa ©  BBIYUCIECHUS»;
«AnredpandecKue BBIPAXXEHUS»; « Y paBHEHHUSI U HEpaBeHCTBa»; «DyHkuun». Kaxnas usz aTux
COJIEPIKATEJIIbHO-METOJANYECKUX JIMHUM PAa3BUBAETCSI HAa HOPOTSHKECHUM TPEX JIET U3YUYEHUS
Kypca, €CTECTBEHHBIM O00pa30oM MHEpEeIUIETAasACh U B3aUMOJAEUCTBYsI C APYTUMH €ro JuHusiMu. B
XOJ€ H3y4YEeHHUs] Kypca OOydYarolIMMCs HOPUXOJUTCS JOTHYECKH pacCy’kJaTh, HCIIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIHN SI3bIK. B CBSI3U C ATUM Iiejieco0O0pa3HO BKIIOYUTH B IIPOrpamMmy
HEKOTOPBIE OCHOBBI JIOTUKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/Aeiibl MaTeMaTH4YE€CKOI'O
o0pa3oBaHUsI M CHOCOOCTBYIOLIHWE OBJAJEHHUIO OOYyYaloIIMMHCS OCHOB YHUBEPCAJIBHOTO
MaTeMaTH4eCKOro s3blka. TakuM oOpa3oM, MOXXHO YTBEPXKJaTh, YTO COJACpKATEIbHOH H
CTPYKTYPHOU OCOOCHHOCTBIO Kypca

«Anredpa» sIBISIETCSI €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue ITUHUU «YWCIIa W BBIYHCICHHUS» CIY>XUT OCHOBOMW ISl JaJIbHEHIIIEro
U3y4YE€HHUsI MaT€eMaTUKH, CHOCOOCTBYET Pa3BUTHIO Yy OOyYaIOIIMXCS JIOTUMYECKOTO MBIIUICHUS,
(opMupoBaHUIO yMEHHS MOJIB30BATHCS aJIrOpUTMaMH, a TakKXe TMPUOOPETEHUIO
NPaKTUYECKUX HaBBIKOB, HEOOXOJMMBIX JUIsI MOBCEAHEBHOM >XWU3HMU. Pa3BUTHE NOHATHS O
4ycjie B OCHOBHOM MIKOJI€ CBSI3aHO C pallMOHAJIBHBIMU M UPPALUOHAIBHBIMU YHCIIAMH,
(opmMupoBaHreM mnpenacTaBI€HUN O AEHCTBUTEJIBHOM 4YHCIIE. 3aBEpIICHHE OCBOCHUS
YUCJIOBOM JIMHUHMOTHECEHO K CTaplieMy 3BEeHY o0miero ooOpa3oBaHMUsI.

Copep:xaHue JByX alreOpandeckux IJIMHUA — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHHsI M  HEPABEHCTBa»  CIIOCOOCTBYyeT (OPMHPOBAHHIO Yy  OOydYaromIuxcs
MaTeMaTHYeCKOro armnapara, HEOOXOAUMOTO JIsI pEelICHHUs 3aJad MaTeMaTHUKH, CMEXHBIX
OpeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7lady. B OCHOBHOI mIKoje y4eOHBIM MaTepual
IPYIIIUPYETCS BOKPYTI pallMOHAJIBHBIX BBIpKECHHUH. AreOpa JEeMOHCTPHUPYET 3HAYE€HUE
MaTeMaTHKU KakK sI3bIKa JIJIsI IOCTPOEHUSI MaTEMaTUYECKUX MOJIeJIel, OMUCaHUsl MPOILECCOB U
SIBJICHUH peajibHOro mmupa. B 3amaunm oOydeHust anreOpe BXOAST TakKe HajibHeiIee
pa3BUTHE AJITOPUTMHUUYECKOTO MBIIIJIEHUSI, HEOOXOJUMOI' 0, B HaCTHOCTH, JIJII OCBOEHUS Kypca
nH(OPMATHUKH, M OBJIAJICHHE HaBBIKAMHU JICAYKTHUBHBIX paccyxaeHuil. IIpeobGpazoBanue
CUMBOJIBHBIX (OpM BHOCUT CBOU criecmu(UYECKUN BKJIaJd B pPa3BUTHE BOOOpa>KeHUS,
CIIOCOOHOCTEN K MaTEeMaTHYECKOMY TBOPYECTBY.

Conepxxanue  (pyHKUMOHAJIBHO-TpadUUECKONW JIMHUU  HAILCJICHO Ha  IIOJIyYyeHHe
IIKOJIbHUKAMH 3HAHUUN O PYHKIIMSIX KaK BaKHEHIICH MaTeMaTUIECKOU MOJICITH IJIsl OTTUCAHUS
U WCCIICNOBAaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B mpuUpojsie U oduiectBe. M3yueHue
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9TOIr0 Marcpuaia CHOCO6CTBy€T Pa3BUTHUIO Y o6yqa}omnxc;1 YMCHHUAUCITIOJIB30BAaTh PA3JIMIHLBIC
BBIPA3UTCIbHBIC CPCACTBA sA3blKa MAaTCMAaTHKHU — CIIOBCCHBIC, CUMBOJIMYCCKHUC, rpa(i)nquKI/Ie,
BHOCHUT BKJIad B (I)OpMI/IpOBaHI/Ie HpCI[CTaBJ'IGHI/Iﬁ O poJiIk MATCMAaTUKHU B PaA3BUTHUHU
OUBUAJIN3alIN U KYJIBTYPbI.

MECTO YYEBHOI'O KYPCA B YUYEBHOM I1JIAHE
CornacHo y4yeOHOMY IulaHy B 7—9 Kilaccax H3ydaeTcss y4eOHBIM Kypc «Anrebdpay,
KOTOPBIM  BKJIIOYAeT CJCAYIOIIME OCHOBHBIE pas3leinbl cojaepkanus: «Ywuciaa wu
BBIUHCIICHUS», «AJIreOpanvecKue BBIPpAXKEHUS», «YPaBHEHHsI W  HEPABCHCTBAY,
«DYHKIHUN.
Hacrosieit mporpamMMoi nipenycmMaTpuBaeTcsl BelAeaeHUE B yueoHoM tutane MAOY COILI
Ne27 um. I'.H. Bopommnosa r. Tomcka Ha u3ydeHHE Kypca «AJreOpa» Ha 0a30BOM ypPOBHE,
CJIEAYIOUIME KOJIMYECTBO YaCOB:

Knacc Komn-Bo wacos o Komn-Bo gyacos HUrtoro B Hroro
0a3zucHOMY y4eOHOMY | U3 IIKOJILHOTO | HEJICITIO B I'OJI
IJIaHy KOMIIOHEHTA

7 KJj1acc 34 - anredpa 1y 44 136 g

8 Kiacc 34 - anrebpa 1 g 44 136 u

9 kJjacc 34 - anredpa - 34 102 g4

B kypce «Anredpei» 7-8 kinacchl Ha u3ydeHue Kypca «Anredpa» nodasneHo no 1 gacy B Hepemnto u 34
gaca B rojl. JlaHHBIC Yackl OyayT HCIIOIB30BaHBI JJIs U3YUCHUS OOJIee «TPYAHBIX» TeM B Kypce Anrebpa 7-8
KJIacca U Te€M, BXOZISIINX B KOHTPOJIBbHO-U3MEPUTENBHBIE MATEPUAIIbI 33 KypPC OCHOBHOM IIKOJIBI T10
Matemaruke (cokpaiieHue apoOel, perieHre ypaBHEHU U HEPAaBEHCTB, PEIIEHNE TEKCTOBBIX 3aj1ay,
peleHue 3ajad reOMETPUUYECKOro cojiepkanus). Yacsl 106aBIEHBI B CIEIYIOIUE TEMBI:

7 kyacc: «Yucna v BIYMCIEHUS: pallMOHANIbHbIE yucia» - 4 4. (Pemenne oCHOBHBIX 3a/1a4 Ha IpooH,
IPOLIEHTHI U3 peasbHOI MpakTHKH - 2 4u.; [IpsMas 1 oOpaTHas nponopLUuoHaIbHbIE 3aBUCUMOCTH - 2 4.);
«AnreOpanueckue BoipaxeHus» - 14 4. (IIpeoOpa3zoBaHne OyKBEHHBIX BbIPAXKEHUN, PACKPBITHE CKOOOK U
IpUBEJCHNE TIOJJOOHBIX cilaraeMblx - 4 4.; CBONCTBA CTENEHU C HaTypallbHBIM MOKa3aTeieM. - 2 4.;
MHorousens! - 4 4.; @opMysibl COKPAILIEHHOTO YMHOKEHUS - 4 4.); «YpaBHEHHUS U HEPABEHCTBa» - & 4.
(Pemenune nuHelHbIX ypaBHEHUH - 2 4.; Perienne 3a1a4d ¢ IOMOIIBIO YpaBHEHU - 3 u.; Pemienue cucrem
ypaBHeHHUH - 3 4.); «Koopaunate! u rpadpuku. @yHkuus» - 8 4. (JIuneitnas pyukuus - 4 u.; [loctpoenue
JTUHEWHOW (QyHKIMU - 4 4.).

8 kiacc: «Yucna u Beruncienus. KBagparueie kopHu» - 1 4.; «AnreOpanueckue BbipakeHusi. CteneHpb
C menbIM mokazarenem» - 1 u.; «Anrebpanueckue BblpakeHHs. KsazgpaTHelii Tpéxuien» - 2 4.
«Anrebpanueckue BblpaxeHusa. Anredpandeckas ApoOb» - 4 4.; «YpaBHeHHUs U HepaBeHCTBAa. KBaapaTHble
ypaBHEHUSI» - 5 4.; «YpaBHEHUS U HepaBeHCTBA. CHUCTeMBbl ypaBHEHUID - 3 4.; «YpaBHEHUS U HEPABEHCTBA.
HepaBenctBa» - 2 u.; «®yHkuuu. OCHOBHbIE MOHATHS» - 5 4.; «DyHkumu. YncnoBele QyHKIuU» - 1 4.;
«[ToBTOpenue u oboomeHney - 10 u.

COILEPKAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYYEHMUA)

7 KJjacce
YUCJIA U BBIYUCJIEHUSA

PanmonajbHble 4HcIa

JlpoObu OOBIKHOBEHHBIE W AECITHYHBIEC, TEPEXO0Jl OT OAHOU (OPMBI 3alTUCH APOOEH K
apyrou. IloHsiTHE panWMOHAIBLHOIO  YHCJIAa, 3aluCh, CpPaBHEHWE, YIOPSAJIOYUBAHUE
panuoHaIbHBIX Yucell. ApudmMmeTudecknue ACUCTBUS C PAllMOHAIBHBIMHU YHUCIaMHU. Penienue
3aj/1a4 U3 peajbHOU MPAKTUKH HA YacCTH, Ha APOOH.

CrerieHb C HAaTypaJIbHBIM TTOKa3aTeJeM: OMpe/elICHUEe, MPeoOpa3oBaHue BHIPAXKCHUMN Ha
OCHOBE OIIPEJICIICHUS, 3aITUCh OOJIBIITNX YHUCEIT.

I[IponeHThI, 3amucCh TPOIEHTOB B BHUJE OpoOU U ApoOM B BHUAE IIPOIEHTOB. Tpu
OCHOBHBIE€ 3aJlayd Ha MOPOILEHTHI, PEIICHHE 3aJlad W3 PE€aIbHOW MpPaKTHUKH.
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IIpuMeHeHne TpPU3HAKOB JCIMMOCTH, Pa3JIOKEHHE HAa MHOMKMUTEINW HaTypaJbHBIX
qrcel.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIC OpsAMas U oOpaTHasi HPONOPIHOHAIBHOCTH.

AJireOpandyecKyie BbIPaKeHU s

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTUMBIE 3HAYCHUS
nepeMeHHbIX. llpencraBieHue 3aBHCHUMOCTH MEXIYy BeJIWYMHAMHU B BHUAE (HOPMYJIbI.
Breruncnenuss no ¢opmyinam. IlpeoOpaszoBanne OyKBEHHBIX BBIPaXKCHHUN, TOMXKIECTBEHHO
paBHBIE BBIpAXKEHUs, IIpaBUiIa NMPEeoOpa30BaHUsA CyMM U IIPOU3BEJICHUM, IpaBUJla PaCKPbBITUS
CKOOOK M NPUBEIACHUS TOJOOHBIX CJIaracMbIX.

CBONCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnHousieHbl U MHOTrOwIeHbl. CTerneHb MHOroujaeHa. Cl10)XeHHe, BBIUMTaHUE, YMHOYKEHUE
MHOTOWIECHOB. @OpMYyIJIbl COKPAIIEHHOIO YMHOKEHMUsI: KBaJApaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBAaJApaToB. Pa3znokeHne MHOIOYJIEHOB Ha MHOXXHWUTEIH.

YpaBHeHusi

YpaBHEHUE, KOPEHb YpaBHEHUH, IpaBuJIa npeoOpa3oBaHUs YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUM.

JInHeliHOe ypaBHEHHME C OJJHOM NEPEMEHHOM, YMCJIO KOpPHEW JMHEWHOIO YpPaBHEHUS,
peleHue JIMHEWHBIX ypaBHeHHM. CocTaBlIeHME ypaBHEHHMM MO YCJIOBMIO 3aza4du. Pemienue
TEKCTOBBIX 3a7a4 C IOMOIIbIO YPAaBHCHUM.

JluneiiHoe ypaBHEHHE C ABYyMs IEpPEMEHHBIMU U ero rpaduk. Cucrema ABYX JUHEUHBIX
YpaBHEHUU C AByMs TIepeMEHHBbIMH. PemieHue cucrtemM ypaBHEHHI CIIOCOOOM TMOJICTAHOBKH.
IIpumepsl penreHns TEKCTOBBIX 3a4a4 C MOMOIIBIO CUCTEM yPaBHEHUU.

Koopaunartel u rpapuku. PyHKIUHA

Koopaunara Ttouknm Ha npsimod. UncioBble NMpOMEXYTKU. PaccTrostHue Mexay AByMs
TOYKaMM KOOPAMWHATHOU NPSIMOMH.

IIpssmoyromnbHast cucrteMa KoopauHat, ocu OX u Oy. AGcnucca U opauHaTa TOYKH Ha
KOOpAWHATHOM miiockocTUu. IIpumeps rpadukoB, 3agaHHbIX (Qopmysiamu. UteHue rpaduKoB
peanbHbIX 3aBUcuMocTell. [lonstue ¢ynkuun. I'paduk Pysxkuun. CpoiicTBa (QyHKIMIA.
JIuneitnas pynknus, e€ rpaduk. ' padpuk pynkuuu y =|x |. 'paduueckoe penieHne JUHEHHBIX
YPaBHEHUM U CUCTEM JIMHEHHBIX YPABHECHUU

8 knace

Yucaa v BbIYMCJICHUSA

KBanpartnslit kopeHb u3 uucnaa. [loustue o6 mppanumoHaabHOM 4ucie. JlecsaTuuHblie
OpuOIMKEHUs UppallMOHaJIbHBIX yHcelsl. CBoMcTBa apuMETHUYECKUX KBaJApaTHBIX KOPHEH U
UX OpPHUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUNW U  BBIYUCIICHUSIM.
JlencTBUTENBHBIE YHCIIA.

CrenieHb ¢ LIEJIBIM ITOKa3aTeneM U €€ cBoiicTBa. CTaHagapTHas 3aIllMCh YHUCIIA.

Auaredpanydeckue BbIpaKeHUS

KBanpaTHbIil TPEXUIICH; pa3JIOKEHHUE KBAJIPATHOTO TPEXUIJIEHA HA MHOXKHUTEIIH.

Anrebpanueckasi ApoOb. OcCHOBHOE CBOMCTBO ainrebpanyeckod napobu. CrnokeHmue,
BBIUMTAaHHUE, YMHOXXEHHE, NEJICHUE alnreopandyeckux IapooOei. PanmoHanbHbIE BBIpaXKCHUS U
UX npeobpa3zoBaHUE.

YpaBHEeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, gopmyisia KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHEHHN, CBOISIIUXCS K JWUHEWHBIM W KBaJpaTHbIM. [Ipocrteiinmme apoOHO-
palnnoHaabHbIE ypaBHEHMUSI.

I'paduaeckasi mHTEpHIpeTaliusl ypaBHEHUH C JIBYyMsI TIEPEMEHHBIMH U CHUCTEM JIMHECHHBIX
ypaBHEHUN C AByMsl mepeMeHHbIMU. [IpruMepbl penieHusi CUCTEM HEIWHEWHBIX YPaBHEHUU C
JIByMsI TIEPEMEHHBIMHU.

PemeHne TeKCTOBBIX 3a/1a4 ajJireOpanvdecKuM Crnocooom

YucnoBele HEpaBeHCTBA M UX CcBoHcTBAa. HepaBeHCTBO ¢ OOHONW IIEPEMEHHOM.
PaBHOCHMIIBHOCTH, HEpaBEHCTB. JIMHEWHBIE HEpaBEeHCTBA C OAHOW mnepeMeHHOW. CHucTeMmbl
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JIMHEWHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

DOyHKIUA

IMonsatue ¢pynkmuu. OOIaCTh OINpEISJICHUs] 1 MHOXXECTBO 3HaYeHUU (yHKIHU. CriocoObl
3a/1aHusT PYHKITAH.

I'paduxk pyskimu. Urenune cBoiicTB pyHkuu no e€ rpaduky. Ilpumepsl rpadukon
(pyHKLIMI, OTpaXkarOmUX pealibHbIE IMPOLECCHI.

DyYHKIIUH, OIMHUCHIBAIOIINE IIPSIMYIO H_OOpaTHYIO NPOIOPIHOHAIBHBIE 3aBUCHUMOCTH, HX
rpapuxn. Oyskmun Yy = X2, y = X3, y =+V/®'x, y = | x |. ['paduueckoe pelieHne ypaBHEHHH H
CHCTEM ypaBHEHUM.

9 knace
Yucia 1 BLIYMCJICHUA

JlelicTBUTE/IbHbIE YHCJIA

PauuyonanpHble yncna, UppalOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHBIE JECATUYHbIC
poou. MHOXeCTBO JAEHCTBUTEIIBHBIX YHCEJ; JIEHMCTBHUTEIbHBIE YHCIAa KakKk OECKOHEYHbIE
JiecATUYHbIE  ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXXECTBOM
JIEUCTBUTEIIBHBIX YHUCEJI U KOOPAUHATHOU NPSIMOM.

CpaBHeHUE IEHUCTBUTEIILHBIX YHCEIN, apU(PMETHUYECKHE JICUCTBUS C ACHCTBUTEIHHBIMHA
4HCJIaMU.

H3zmepenus, npubausicenust, oyenxku

Pa3smepsl 0OBEKTOB OKpY’KaloIIero MHpa, JJIMTEJIBHOCTh HPOLIECCOB B OKPY’XKAIOLIEM
MHUpE.

IIpubOnmx€HHOE 3HAUCHUE BEJIMYUHBI, TOUHOCTh HPHUOIIMKEeHUsA. OKpYyTJeHHuEe YHCel.
IIpnknaka v oneHKa pe3yJibTaTOB BbIUYMCIICHUM.

YpaBHEHHUS U HEPABEHCTBA

Ypasuenus c oonoti nepemennou

JIuneHOE ypaBHEeHHE. PelieHne ypaBHEHUM, CBOAAIINXCA K JIMHECHHBIM.

KBanparnoe ypaBHeHue. Penienume ypaBHEHHIH, CBOJSIIIUXCS K KBaJpaTHBIM.
buxksanparHoe ypaBHeHue. IIpuMepsl pellieHus1 ypaBHEHUNW TPETbEM U YETBEPTOU CTEIICHEU
Pa310)KEHUEM HA MHOKUTEIH.

Pemienne  npoOHO-pallMOHAJIBHBIX ypaBHEeHHI. PemeHune TEKCTOBBIX — 3aday
arreOpandyeCcKuM METOJIOM.

Cucmemvl ypasHenuii

VYpaBHEeHHE C ABYMsl NIEpEMEHHBIMH U €ro rpaduk. Penienune cucrem AByX JIMHEWHBIX
YPaBHEHUI C AByMs IIEpEMEHHBIMHU. PemnreHue cucrteM AByX ypPaBHEHMM, OIHO M3 KOTOPBIX
JIMHEWHoe, a Apyroe — BTOpoH crerneHu. ['padryeckasi HHTEpOpeTanus CUCTEMbl YpaBHEHUH
C IBYMsl IEPEMEHHBIMHU.

PemeHnne TEKCTOBBIX 3aj1ad aJreOpanvecKuM CIIOCOOOM.

Hepasencmea

YHuciaoBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOM IIEpEeMEHHON. PemieHue cucremM JIMHEUHBIX

HEpaBEeHCTB C oOJHOil  mepemeHHol. KBagpaTrHeie  HepaBeHcTBa. [ 'paduueckas
HHTEpPIIpETALlisl HEPABEHCTB U CUCTEMHEPABEHCTB C ABYMsI IIEPEMEHHBIMMU.
DOyHKIUH

KBanpatuunast ¢pynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopaAHHATHl BEPIIUHBI

mapaboJIbl, OCb CUMMETPHUU T1apaOOIIbI.
o _ k .

I'paduxu pynxnmii: y = kx,y = kx + b,y = y=x3, y=+/x,y = |Xx| u ux cBOHCTBa.

YucioBbI€ MOCJIEI0BATEIbHOCTH

Onpedenenue u cnocodbl 3a0anuUs YUCIOBbIX NOCTE008AMETbHOCTIEN

IloHsiTue YMCIOBOM MOCJIEAOBATEIBLHOCTH. 3aJaHUE TIOCJIEIOBATEIIbHOCTU PEKYPPEHTHOMU
popmynoit u popmynoit N-ro useHa.

Apughmemuueckasn u eeomemputieckas npozpeccuu

ApudmeTnueckass U TeoMeTpudeckass  mnporpeccun. Dopmyisl N-TO  4YJIeHA
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apu(PMETHIECKON U TE€OMETPUIECKOI NPOTPECCHil, CYMMBI MEPBBIX N YJIEHOB.

N300pakenre 4wieHOB apu(PMETHUUECKON M T€OMETPHUYECKOM MPOrpeccuil TOUYKaMu Ha

KOOPJAWHATHOU IMJIOCKOCTH. JINHENHBIN 1 3KCMOHEHIMAIbHBIN pocT. CII0)KHBIE ITPOLIEHTHI.

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUS PABOYEN

MNPOI'PAMMBI KYPCA (ITO T'OAAM OBYYEHMUS)

OcBoeHue y4deOHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOIO OOMmIETO OOpa3oBaHUs
JIOJDKHO — obecrneuuBaTh  JOCTHIKEHHUE — CIICAYIONIMX IPEeAMETHBIX  00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

7 kaace
Yucsa v BBIYUCTEHUS

BriionHATE, coueTasl yCTHbIE U HUCbMEHHBIE NPHUEMBI, apU(PMETUUECKUE TEHCTBUS
C pallMOHAJIBHBIMU YHUCJIAMH.

Haxonute 3Ha4YS€HUSI YHCIIOBBIX BBIPAXKCHHUW; MMPUMEHSTh Pa3HOOOpa3HBIE CIIOCOOBI U
NpUEMBI BBIUMCIIEHUSI 3HAYEHUM APOOHBIX BBIPAYKEHHUM, COJAEpIKAIIUX OOBIKHOBEHHBIE
U JIeCITUYHBIE TPOOH.

ITepexonuTs OT OAHOM (hOPMBI 3aITUCH YHUCEN K APYTroi (IpeoOpa3oBhIBaTh ASCATHYHYIO
poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB).

CpaBHUBATh U yHOPsIAOYMBATh pallMOHAJIbHbBIE YHCIIA.

OKpyrisiTh yMcna.

BpImosHATE NPUKUIAKY W OLEHKY pe3yjbTaTa BbIUMCIECHHUM, OLEHKY 3Ha4e€HUM
YHCJIOBBIX BBIPAKCHUN

BBIIOIHATE AEUCTBUSI CO CTENEHSAMHU C HATYPaJIbHBIMH NOKA3aTEIISIMU.

IIpyuMeHATh ODpHU3HAKW JOECIMMOCTH, PAa3JIOKECHUE Ha MHOKHUTEJIN HaTypaJbHBIX
qUCel.

Pemares nmpakTHUKO-OPHUEHTUPOBAHHBIC 3aJa4d, CBSI3aHHBIE C OTHOILCHUEM BEJIM4YUH,
IIPOIIOPLUMOHAIBHOCTBIO  BEJIIMYMH, IIPOLICHTAMU; HWHTEPIPETUPOBATL PE3YyJIbTATHI
pemieHust 3aga4 ¢ y4€TOM  OTpaHUYECHMM, CBA3aHHBIX CO  CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanydeckKkue BbIpaKeHUS

Hcnonp3oBarh ajnreOpanyeckyl0 TEPMHHOJIOTHIO W CHUMBOJIMKY, HPUMEHSITH €€ B
MPOLIECCE OCBOECHUS yUEOHOro MaTtepuania.

Haxonute 3HaueHusi OyKBEHHBIX BBIpOXEHUW TIpA  3aJlaHHBIX  3HAYEHUSIX
IEPEMEHHBIX.

BrinonHsATe 1ipeoOpa3zoBaHUsI LEJOT0 BBIPAXXEHHUST B MHOTOYIEH IIPUBEICHUEM
NOAO0OHBIX ClIara€MbIX, PACKPBITUEM CKOOOK.

BpInONHATE YMHOKE€HHE OJIHOYJIEHA HAa MHOIOWIEH W MHOTI'O4YJI€Ha Ha MHOIOYJIEH,
OpUMEHSITh (OPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyHIecTBIISITh Pa3I0KEHUE MHOTOYJIEHOB HAa MHOKHUTEJIU C IMMOMOILBIO BEIHECEHUS 3a
CKOOKH OOIllero MHOXXUTEJIsI, TPYNOUPOBKU cJlaraéMbIX, HpPUMEHEHUs (opMyt
COKpAIIEHHOTO YMHOKE€HUSI.

I[IpumensTe npeoOpa3oBaHUS MHOTOWIECHOB [JIsI PEHIEeHUs pa3dudyHbIX 3a7ad U3
MaTeMaTHUKH, CMEXKHBIX IPEIMETOB, U3 peaIbHOM MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C  HATypaJbHBIMHM  NOKa3aTeIsIMU  JJIA
npeoOpa3oBaHUs BhIpaKEHUM.

YpaBHeHUsI 1 HEpaBEeHCTBA

Pemars 1uHelHbIE ypaBHEHHUS C OJJHOU IIEPEMEHHOM, IPUMEHsISI IpaBUJIa Iepexoaa OT
HCXOJHOI'O0 ypaBHEHMsI K paBHOCWIBHOMY eMy. IIpoBepsTh, sBIsIETCS M YHUCIO
KOpPHEM YpaBHEHUS.

ITpumensaTe rpadudeckue METOABI TPHU PEIICHUH JUHEHHBIX YPaBHEHHUHU W WX
CHUCTEM.
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e IlonGupaThs pUMEpPHI TTap YMCEII, SBIISIOIIMUXCS PEIICHHUEM JIMHEHHOIO YpaBHEHHUS C
IByMsI ICPEMEHHBIMHU.

e CTpouTh B KOOPAWHATHOM ILIOCKOCTU TpaUK JIMHEHWHOTO YypaBHEHUS C ABYMs
IIEPEMEHHBIMU; HOJIB3YSICh IPaPUKOM, MPUBOAUTH NPUMEPHI PELICHUS] YPaBHEHUS.

e Pemiate cucTteMbl AByX JUHEHWHBIX YPAaBHCHUH C ABYMs NEPEMEHHBIMH, B TOM YHCIE
rpagugecku.

e (CocCTaBJIsITh M pelIaTh JJMHEHHOE ypaBHEHHE WM CUCTEMY JUHEHHBIX ypPaBHEHHUU I10
YCIOBHIO 3aJlayMd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
MMOJIyYE€HHBIN pe3yabTaT

Koopaunartel u rpapuku. PyHKIUHA

e M3oOpaxaTph Ha KOOPAWHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHE 3aJIlaHHBIM
KOOpJIMHATaM, JIy4YHd, OTPE3KH, UHTEpPBaJIbl, 3allMChIBaTh YHCJIOBBIE MPOMEXYTKH Ha
anreOpamdecKkoM SI3bIKE.

e OrMmeuaTh B KOOPAWHATHON MJIOCKOCTH TOYKH MO 33aJaHHBIM KOOpJHHATaM; CTPOUTH
rpacduku TuHEeHHbIX QyHKIUN. CTpouTh rpaduk GyHKOUHA Y = |X|.

e OnuceiBaTh C NOMOMIbIO (YHKIHNA H3BECTHBIC 3aBUCHMOCTH MEXIYy BEIIMYHHAMM:
CKOPOCTb, BpEeMsI, paCCTOSIHHE; [I€Ha, KOJIUYECTBO, CTOUMOCTD; MPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM pabOTHI.

e HaxoauTth 3HaueHHEe PYHKIIMHU 10 3HAYCHUIO €€ apryMeHTa.

e Ilonumarth rpadudeckuii criocod NmpeacTaBiIeHUs U aHalln3a UH(pOpMaAIIMK; U3BJIEKATh
U UHTEpIpeTupoBaTh HHPOpPMALUIO U3 TpadUKOB peajbHBIX IIPOIECCOB U
3aBUCHUMOCTEMN.

8 knacc
Yucia v BBIYUCICHUS

e llcnionp30BaTe HAYaJIbHBIE NPEACTABIICHUS O MHOXXECTBE NEHMCTBUTEIBHBIX YHUCEI IS
CpaBHEHHUS, OKPYIJICHUS M BBIUMCIEHHUI; HU300pakaTh JIEUCTBUTEIbHBIE YHUCIA TOYKAMHU Ha
KOOPAMHATHOMN MPAMOM.

e [IpuMeHsTH MOHATHE ApU(PMETHUYECCKOTO KBAJIPATHOTO KOPHS; HAXOJUTh KBaJpaTHBIC
KOpPHH, WMCIHOJIb3Ysl HOpPU HEOOXOAMMOCTH KaJIbKYJSITOP; BBINOJHATH HOpeodOpa3zoBaHUs
BBIPAXXEHUUN, COAEPKAIMX KBAJPATHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBAa KOPHEM.

e lcronp30BaTh 3alUCH OOJBIIUX W MaJbIX YUCEI C MOMOMIBIO JICCATUYHBIX APOOEeH u
crenieneit yncima 10.

AnredpanveckKkue BbIPaKCHUA

e [IpuMeHATH, NMOHSATHE CTENEHM C LEJbIM MOKa3aTeJIEM, BBIIIOJHATH IIPEOOpa3zOBaAHUS
BBIPAXKEHUU, COAEPIKAIINX CTEIIEHU C LEJIBIM ITOKa3aTeIEM.

¢ BLIMOMHATE TOXKIECTBEHHBIEC MTPEeOOpa30BaHUS PAIlMOHAIBHBIX BRIPAXKEHUN Ha OCHOBE
OpaBuil AeHUCTBUI HaJl MHOTOYJIEHAMH U alreOpandecKuMHU JpoOsiMU.

e PacknanasiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOYXKUTEIIH.

o [IpumeHsaT, mnpeoOpa3oOBaHUS BBIPAKECHUU [JIs1 PEHICHUS pPa3Iu4YHBIX 3ajad U3
MaTE€MaTUKH, CMEXHBIX IPEAMETOB, U3 P€albHON MPAKTUKH.

YpaBHeHMsI 1 HEPABECHCTBA

ePeinate JnuHEWHBIE, KBaJApaTHbIE YpPAaBHEHUsI W palMOHAJIbHbBIE YypaBHEHMUS,
CBOJIAIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C JIByMsl IIEPEMEHHBIMH.

e [IpoBOAMTE IpPOCTEHUIINE HCCIIEAOBAHUS YpPAaBHEHHUHW M CHCTEM YPAaBHEHWM, B TOM
4qucje C NOpUMEHEeHHeM rpaduydecKkux MHOpeacTaBiIeHUu (ycTaHaBIUBaTh, HMEET JIH
YpPaBHEHUE WM CUCTEMaypaBHEHUN PEIIEHUs, €CIU UMEET, TO CKOJbKO, U Tp.).

e [lepexoauTh OT cClOBECHOW (OPMYJHUPOBKH 3aJladd K €€ aJreOpandecKou MOJICNId C
OOMOIIBIO COCTaBJICHUSI ypaBHEHWUsI WJIW CHUCTEMBl YypaBHEHMUM, WHTEPIIPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 3aJa4d MOJIy4YE€HHBIA pe3yJibTar.

e [IpuMeHATP CBOMCTBAa YHCJIOBBIX HEPABEHCTB JUII CpPAaBHEHUs, OLICHKH; pellaTh
JIMHEWHBIE HEPABCHCTBAa C OJIHOM MNEPEeMEHHOW W WX CHCTEMBI; JaBaTh T'padUUECKYIO
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WJUTFOCTPALMIO MHOYKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
DyHKIUHU

e[loHMMaTL M HCIOJB30BaTh (YHKIMOHAIBHBIE TOHATHUS W SA3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHMS); ONPENEIATh, 3Ha4YeHHEe (DYHKUMH I10 3HAYEHUIO apryMeEHTa;
ONpENENATh CBOUCTBA (PYHKUIMU 11O €& rpaduKy.

e Crpouth rpaduku saeMeHTapHbIXx GyHKumi Bugay = KX,y = KX + b,y :S’ y=x3,

y=vVx,y = |x‘1rn HX CBOMCTBA.

9 KJacc
Yucaa 1 BLIYMCJICHUS

e CpaBHUBATh U YIOPSAJAOUYUBATH PAllMOHAJIBHBIC U UPPALIMOHAJILHBIE YHCIIA.

¢ BrmomHATE apudMeTndecKue ASUCTBUS C pallHOHAIIBHBIMH YHCJIaMH, COYeTas YCTHBIC
U MIUCbMEHHBIEC IPHUEMBI, BBITIOJIHSITH BRIYUCIICHUSI C HPPAITMOHAJIBHBIMU YUCJIaMH.

e HaxonuTh 3HA4YEHHsI CTECNEHEW C IICJBIMH IMOKAa3aTEeIsIMU U KOPHEH; BBIUHCIIATH
3HAYCHUSI YUCJIOBBIX BBIPAKCHUH.

e OKpyIJIsiTh AEUCTBUTEJIbHBIE UHCJIA, BBINOJHITh HPUKUIAKY pe3yJibTaTa BbIYMCIICHUMH,
OLIEHKY YUCJIOBBIX BBIPAKECHUIM.

YpaBHeHMsI U HEPABEHCTBA

e Pemmiate JMHEWHBIE W KBaJpaTHbIE YPABHEHUS, YPABHEHUs, CBOJSNIINECS K HUM,
npocTennme IpoOHO-pallMOHAIbHbIC YPAaBHEHUSI.

e PemaTh cucteMbl IByX JIMHEHHBIX YPAaBHEHHUM C JIByMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUM, B KOTOPHIX OJTHO YPAaBHECHHUEHE SIBJISICTCS JIMHECHHBIM.

e PemaTth TEKCTOBBIC 3a/layd aJIreOpandeCKUM CIHOCOOOM C IIOMOIIBIO COCTaBJICHUS
YpPaBHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHHUH C JIByMsl TIEPEMEHHBIMHU.

e [IpoBOAMTE IpPOCTEHUIINE UCCIIEAOBAHUSA YPAaBHEHHUUW M CHCTEM YPAaBHEHHUI, B TOM
qucie ¢ MNOpUMEHeHHeM rpaduydecKkuxX MOpeAcTaBIeHU (ycTaHaBIUBaTh, HWMEET JIH
ypaBHEHUE WM CUCTEMaypPaBHEHUM pEUICHUsI, €CJIU UMEET, TO CKOJIBKO, U TIpP.).

e Pemrate nmHElHHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA;, HU300pakaTh pEIIeHUE
HEPABEHCTB Ha YHMCJIOBOU NPSIMOM, 3aITUCHIBATh PEIIEHHUE C MOMOIIBIO CUMBOJIOB.

e Pemiath cHCTEMBI JIMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEIHICHUE CUCTEMbl HEPABEHCTB HAa YHUCJIOBOM TPSIMOMH,
3alUChIBATh PEIIEHUE C MOMOIIBIO CUMBOJIOB.

e lcnonp3oBaTh HEPABEHCTBA MPHU PEIICHUH PA3JIMYHBIX 3aj1a4
DOyHKIUH

e Pacno3HaBaTh (yHKIINU U3y4YCHHBIX BUJIOB. [loKka3pIBaTh CXeMaTHUYECKHU PACHOJIOKEHUE

. Ny _ _ k

Ha KOOPJMHATHOM TUIOCKOCTH TrpadukoB pyHkumii Buma: Y = KX,y = kKx + b,y = y=x3,
Y=vx, Y = | X | B 3aBUCUMOCTH OT 3Ha4YeHUH KOIPPHUIHNESHTOB;, OMUCHIBATH CBOWCTBAa
pyHKIIUN.

e Ctpouth U U300pakaThb CXE€MaTHYECKU Tpa@uKH KBaJAPAaTUUHBIX (QYHKIIUH,
OITMCHIBATh CBOMCTBA KBaJAPATHUUHBIX PYHKIINH 1TO UXrpadruKam.

e Pacnno3naBaTth KBajgpaTUdHYIO (GYHKIHIO 10 ¢opmMylie, HOPUBOJIUTH IIPUMEPHI
KBaJApaTUYHBIX QYHKIUN U3 peanbHON XKU3HH, (PU3UKU, TEOMETPUH.

Apudmernyeckas 1 reoMeTpruyecKas NpPOrpeccuu

e Pacnio3HaBaTh apu(PMETHUYECKYI0 U TE€OMETPHUYECKYIO IPOrpecCuM TIpHU pa3HbIX
criocob0ax 3aIaHusl.

¢ BEBIIIOJHATH BBIUMCIICHUS C MCIIOJb30BaHUEM (PopmMyn N-TO ujieHa apu(METHUYECKOU U
reOMETPUUYECKON MPOrPECCUU, CYMMBI IIEPBBIX N YIICHOB.

e 1300pa’kaTh 4JE€HBI IOCIEAOBATEIbHOCTH TOUKAaMHU Ha KOOPIMHATHON INIOCKOCTH.

e Pemate 3amauyn, CBsI3aHHBIE C YHCJIOBBIMHM IIOCJIE/IOBATEJIBHOCTSIMHM, B TOM 4YHCIIE
3a7a41 U3 peajbHOMN )KU3HU (C UCIIOJIb30BAaHUEM KaJIbKYJISITOpa, HU(PPOBBIX TEXHOJOTU).
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7 kanacc (136 yacoB)

TEMATHYECKOE IINTAHUPOBAHHUE YUEBHOI'O KYPCA (I10 'OIAM OBYYEHHUA)

Ha3panue pa3nena
(TeMbl) (YUCJI0 YACOB)

OcHoBHOe coaepxaHue

OcHOBHBIE BH/BI 1€eSITEILHOCTH
ol0yuammuxces

0P

YuéT padoueii nporpamMmsl
BOCHUTAHUSA

Yucaa n

BBIYHCJICHUSA.

PanuoHnajibHbIe Ynca
(29 )

Ilousatue panmroOHAJIBHOTO YHCJIA.

Apudpmernueckue neiiCTBHSA C
panroHaIbHBIMU YHCJIAMH.
CpaBHeHUeE, YIIOPSOOYNBAHUC
panroHaIBHBIX YHCEII.

CrteneHpb ¢ HATYPaIBLHBIM
IOKa3aTeJeM.

Peurenue ocCHOBHBIX 3aJa4 Ha
ApoOH, MPOICHTHI U3 pPeaTbHOU
OpPaKTUKH.

ITpu3naku nenumMocTu,
pa3IoXKeHUsT Ha MHOYXKUTEITH
HaTypaJIbHBIX YHCEII.
Peanbnbie 3aBucumoctu. Ilps
Masi 1 oOpaTHas
OPONOPIHUOHAIBHOCTH.

CucreMaTH3MpoBaTh M 000ramiaTh 3HAHUSI
00 OOBIKHOBEHHBIX W JIECATHYHBIX APOOSX.

CpaBHUBaTHh W YHNOPSAA0YMBATH JApO0H,
mpeoOpa3oBkIBas apu HEOOXOTUMOCTH
IeCATUYHBIE JpoOM B OOBIKHOBEHHBIC,
OOBIKHOBCHHEBIC B JIeCATUYHBIE, B
YaCTHOCTH B OECKOHEYHYIO JCCATHUYHYIO
IpOOb.

IIpumensiTe pa3HooOpa3Hble CIOCOOBI U
NpuéMbI BBIYHMCIEHHS 3HAYeHUIl JAPOOHBIX
BbIpa)KeHHUil, COJEpKalIuX OOBIKHOBEHHBIC
U JeCSTHYHBIE JpoOH: 3aMEHATh IIpHU
HEO0O0XOAUMOCTH JIECATUYHY IO npoOb
OOBIKHOBEHHOU u OOBIKHOBCHHYIO
JIECATUYHON, TMPUBOAUTH BBIPAXKCHUE K
dopwme, HamOoIee ynoOHoit JUTST
BBIYMCIICHUI, MpeoOpa3oBBIBATh IPOOHBIC
BBIp@)XCHHSI HAa YMHOXXEHHUE U JeJICHUE

JECSITUYHBIX Jpo0ell K JeHCTBUSIM C
LEeJIBIMU YUCJIaMHU.

puBoauTh 4YHCJIOBBIE W  OyYKBEHHbIE
npumMepbl CTENIeHu C HaTypaJlbHbIM
MoKaz3aTeyeM, OOBSICHSSA 3HAUCHHUS
OCHOBAaHUS CTEINEHU u nokas3areJisi
CTENEHHU, HAXOAUTh 3HAYEHHUs CTeNneHeHu

Buja a" (a — nmro60e palmoHalIbHOE YHCIIO,
N — HaTypaJIbHOE YHCIO).

IHoHUMATH CMBICH 3alHMCH OOIBIINX YHCE
C TIOMOIIBIO ACCIATHYHBIX ApoOei u
crerieHe# yncna 10, npUMeHSITHUX B
pealbHBIX CUTyaIusX.
IIpuMeHATHL IPU3HAKHA
pas3inoxeHust Ha
HaTypaJIbHBIX YHCE.
Pemiars 3agaym Ha YacTH, MNOPOLEHTHI,
NpPONOPIMU, Ha  HAXOXJCHHE Opodu

NEeITUMOCTH,
MHOKHTEITH

https://fincult.info/teaching/met
odicheskie-materialy/

Karasmor 6ecrmatHoro
mudposoro

koHTeHTa Ha educont.ru (1C,
mpocBerenue, Gokchopa,
HOBBIH JMCK)
https://www.yaklass.ru/
https://uchi.ru

YcraHOBIIEHHE TOBEPUTEIBHBIX
OTHOUICHUH ¢ 00yUaromumMucs,
CMOCOOCTBYIOIIUX MTO3UTHUBHOMY
BOCIIPUATHIO 00yYarOIIMMHUCS
TpeOOBaHMI U IPOCHO YUUTEN,
TIPUBJICYCHUIO UX BHUMaHHS K
o0cyxaeMoit Ha ypoke HHOpMaIuu
AKTUBH3ALMH UX O3HABATEIBHOM
NeSTeIBHOCTH; MTOOYKICHHE
o0ydJarommxcs CoOJII0AaTh HA YPOKe
OOIIENPUHATHIC HOPMBI TOBE/ICHHS,
MIpaBHJIa OOIIEHHS CO CTAPLINMH 1
CBEPCTHUKAMU, IPUHIAIIBI yaeOHOI
JHCIHIUIMHBI © CAMOOPTaHN3AIINY;
MIpUBJICYCHUE BHUMAHHS
00yJaronuxcst K IEeHHOCTHOMY
aCIIeKTy U3y4aeMbIX Ha ypOKax
SIBIICHHH, OpraHn3anus ux paboTsl ¢
T0JIy4aeMOU Ha YPOKE COLIUAIbHO
3HaYMMOU HH(OpMALINEif;
BKITIOYEHHE B YPOK HI'POBBIX
HPOLIEYP C L0 OJIEPKAHUSL
MOTHBAIIUH 00YYAIONIUXCS K
HOJTy4YEeHHIO 3HAHUH, HaJIaXKUBAHUIO
MO3UTHBHBIX MEXIJIMYHOCTHBIX
OTHOILCHUH B KJIACCE OpraHU3aIHs
me()cTBa MOTHBUPOBAHHBIX 1
SPYAMPOBAHHBIX 00YJAIONIIXCS HAL
WX HEYCIEBAIOIINMH
OJHOKJIACCHUKaMH, JAIOIIETO
00Y4aroMMCs COIIMATBHO 3HAYMMBIH
OIIBIT COTPYAHUYECTBA U B3aNMHOM
TMOMOILIN; UHUIIUUPOBAHUE U
HOJIePrKKa HCCIIEA0BaTENbCKOI
JeATeTbHOCTH 00yJaloIuxcs B
paMKax pearn3aniy IMI
HHJIIBHYaTbHBIX H TPYIIOBBIX
HCCIE0BATEIBCKUX IIPOEKTOB, UYTO
JIacT 00yyarouMmMcs

HAaBbIK YBAXXUTEJIBHOI'O OTHOLLICHUS K
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(mpo1ieHTa) OT BEJIWYHHBI U BEJIHYH HBI T10
e€ npobu (TporeHTy), apodu (IIporeHTa),
KOTOPBIA COCTaBIISIET OJHA BEJIWYHHA OT
JpYyTrou. IIpuBoauts, pa3ouparhb,
OIIEHMBATHL PAa3JIUYHbIC PCIICHUS, 3aIUCH
peuIeHuil TEKCTOBBIX 3ajad.

Pacno3HaBaTh M OOBACHITH, ONMHUPASICh Ha
OIpeIeNIeHUs], NPSIMO IPOIOPIIHOHAITBHEIC
" oOpaTHO OPONOPIHOHAIILHEIC
3aBUCUMOCTH MEXIY BECIWUYNHAMH, MPUBO
IUTH TPHUMEPbI JTUX 3aBHCHUMOCTEH U3
pea’dpHOTO MHpa, U3 JIPYTrHX YIEOHBIX
IPEIMETOB.

PernaTh IpakTUKO-OPUECHTHPOBAHHEBIC
3aJa9y Ha JPOOH, IPOIICHTHI, IIPSIMYIO U
o0paTHYO IPONOPIHOHAIIBHOCTH,

YYXKUM UAECsIM,

MIPOIIOPILIUU.
Aunredpandeckue ByKBEHHBIC BBIPAXKCHUSI. OBJageTs anre6paundeckoit | https://fincult.info/teaching/met | [loGyxnenue o6yyarommxcs
BbIPaKeHHUsI Ilepemennsrie. JlonycTumbie TSPMHUHOJIOTHEH u cumBosuKOM, | odicheskie-materialy/ CcoOIII0IaTh HA YPOKE OOLICTIPUHSTHIC
(41 ) 3HAYCHUS ICPEMECHHBIX. NpUMEeHATH ¢& B mporecce ocBoeHUs | Karanor OecraTHoro HOPMBI OBENICHUA, IPaBHIA

DopMy bl
TIpeoGpa3zoBaHue OyKBEHHBIX

BBIPAXXEHUI, pAaCKPBITHE CKOOOK

" TIPUBEICHUE MOTOOHBIX
claraeMabIX.

CBoOIiCTBa CTEEHH C
HaTypajdbHBIM ITOKa3aTeJeM.
Mmuorouiaensl. Ci1okeHue,
BBIYUTAHUE, YMHOXXECHHUE
MHOTOYJIEHOB. DOpMy bl
COKpAILllEHHOTO YMHOKEHHUSI.
PaznoskeHne MHOTOUYJICHOB Ha
MHOXXUTEIHN

y4eOHOT0o MaTepHala.
Haxonurts 3HAUCHUSI OYKBEHHBIX
BEIpQXKCHUIH IIpU 3aJaHHBIX 3HAYCHUAX

OyKB;  BBINOJHATH  BBIYUCICHHSA  IIO
dopmymam.

BeImoaHsATsL  1npeoOpa3oBaHus  LEJIOrO
BBIPDQ)KCHUsI B MHOTOYICH IIPUBEICHUEM
MOOOHBIX cllaraeMbiX, packpeITHEM
CKOOOK.

BbINOJHATL YMHOXE€HHE OIHOYIECHA Ha
MHOTOYJIEH ¥ MHOIOYJIEHA HAa MHOI'OYJIEH,
NPUMEHATH QOPMYJIbI KBajapaTra CyMMBbI U
KBaJpaTa Pa3sHOCTH.

OcyuiecTBJISTh Pa3joKEHHE MHOTOYJIEHOB
Ha MHOXWTEIH IIyTEM BBIHECEHHS 3a
CKOOKH OOIIero MHOXHTEJsI, MPUMCHCHUS
dbopmMysbl pasHOCTH KBaJapaToB, (GHOPMYII
COKPAIIEHHOTO YMHOXKEHUSI.

IIpumensaTs npeobpa3oBaHue
MHOTOWIECHOB JJIsl PELIeHUs Pa3IUudHbIX
3a1a4 u3 MaTeMaTHKH, CMEMXHBIX

OpEeAMETOB, U3 PEATbHOU MPaKTHUKHU.
3HAKOMUTBCSI € HMCTOPHEH  pa3BUTHSA

poBOro

koHTeHTa Ha educont.ru (1C,
TpocBeIeHue, Gorchop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

OOIIEHNSI CO CTAPLIMMH 1
CBEPCTHHKaMU, IPUHITUITE YaeOHO
JMCLUILUTHHBI X CAMOOPTaHU3aLH;
TIPUBJICUCHIE BHUMAHUS
00y4aroIMXCs K IEHHOCTHOMY
ACIEKTY U3yYaeMbIX Ha YpOKax
SIBJICHHH, IPIMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX ()OPM pabOTHI C
00Y4arONIMMHKCS: HHTEIUIEKTYaJIbHBIX
UTpP, CTUMYJIUPYIOIINX
M03HABATEILHYIO MOTHBALIHIO
00y4aroNMXCsL; BKIFOYEHHE B YPOK
UTPOBBIX MPOLEYP C LETBI0
TOAZCPIKAHUS MOTHBAIIUK
00y4aroNIMXCsl K MOJTyYEHNIO 3HAHHUIA,
HaJIa)KWBaHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILICHUIT B
Ky1acce.
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MaTCMAaTHUKH.

YpaBHeHust VpaBHeHwue, npaBuia | Pemuarhb JmHelHoe ypaBHeHue ¢ oxnoii | https:/fincult.info/teaching/met | Ilobyxnerne obydaromuxcs
1 HEpaBeHCTBA npeobpazoBaHUs ypaBHEHUs, | IEPEMEHHOM, MpuMeHsisi mpaBuiia niepexona | odicheskie-materialy/ CcOGIII0/IATh Ha YPOKE OOIICIIPUHSTHIC
(28 u) PaBHOCHIIBHOCTH YpPaBHEHHUH. OT UCXOJHOTO YpaBHEHHUs K paBHOCHMIbHOMY | Karamor GecruiaTHoro H‘G’PMH TOBCICHNA, TIpaBuiIa
JluHeitHoe ypaBHEHHE C OJHOH | emy Oonee npocroro Buia. IlpoBepsTh, | HUPPOBOTO ODMICHHU CO CTApITAMIT 1 .
. < CBEPCTHUKAMH, IPHHLUIIBI y4eOHON
MMEPEMEHHOH, pellleHne JTMHEHHBIX | SIBISICTCS JIM KOHKPETHOE YHCIIO KOpHeM | KoHTeHTa Ha educont.ru (1C, .
o P JUCHUIUIMHBI U CAMOOPIraHU3aInu,
ypapHenui. Pelenne 3anau ¢ | ypaBHEHHS. NpOCBEILIeHHE, dboxchopn, IpHMEHEHEE HA yPOKe
MOMOIIBIO YPaBHEHHUIA. IMoa6upaTs NpUMepPHbI 1ap YHUCEIT, HOBBIH JIUCK) WHTEPAKTHBHBIX (hOPM pAGOTEI ¢
JluneiiHOe ypaBHEHUE C JBYMS | SBJISIOIIUXCS PEIICHUECM JHUHEHHOTO https://www.yaklass.ru/ 06yHAIOIIIMICS: HHTEIUICKTYaIbHBIX
MEpEeMEHHBIMH © ero rpaduK. | ypaBHEHHUS C ABYMS MESPEMCHHBIMHU. https://uchi.ru Urp, CTUMYJTUPYIOIIUX
Cucrtema IBYX nUHEHHBIX | CTPOUTH B KOOPIAUHATHON MIIOCKOCTH [O3HABATEIBHYIO MOTUBALIAIO
YpPaBHEHUU c IByMs | TpaUK TMHEHHOTO ypaBHECHHS C JIBYMS 00y4atoNMXCs; BRIIOYCHHE B YPOK
IIepeMeHHBIMH. Permenne cHucTem | IepeMeHHBIMH; IOJIB3YSICh IpaduKoM, MIPOBBIX IPOLEAYP C LCIBIO
ypaBHeHUit Ccoco60M | IPUBOAUTH NPHUMePbI PELISHUS TIOANICp2KAHIT MOTHBALIMH 5
00yJaronuxcst K MOJTyYSHUIO 3HAHUH,
IMOJICTaHOBKH u Ccroco06oM | ypaBHCHHUS.
H HaJIa>)KUBAHHUIO ITIO3UTUBHBIX
CIIOYKCHHS aXOIUTL PellleHHe CHCTEMbI JIBYX MOKITIHOCTHEIX OTHOLICHHMH B
JIMHEHHBIX YPaBHCHUH C IBYMs Kacee.
IMePEMEHHBIMH.
CocTaBisiTh W pemiaTh ypaBHCHHE WIIH
CHCTEMy YPaBHCHHI MO YCIOBHIO 3amadvu,
WHTEePOPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a1a91 MOy YCHHBIH
pe3yJbTaT.
Koopaunarbiu Koopaunara Toukn Ha npsmoii. | U3o6paskaTs Ha KoopAWHATHOM mnpsmoit | https://fincult.info/teaching/met | Ycranosnenue noseputenbHbix
rpadpuxu. OyHKuuu YucnoBkie OPOMEXYTKH. | TOYKH, COOTBETCTBYIOIIHE 3amanubiM | odicheskie-materialy/ OTHOLUCHHUIT ¢ 00Y4AOIIIMHUCS,
(32 u) Paccrossaue MEXIy ABYMsI | KOOpAWHATaM, JIy4Yd, OTPE3KH, MHTepBaibl; | Karanor OecriaTHoro CHOCO6CTBY}°I%HX HO3UTUBHOMY
TOYKAMU KOOPJIMHATHOM | 3alUCBIBATh UX HA aIreOpanveckoM si3bIKe. | MUPPOBOro BOCHPHATHIO 00YHAIOIHMMUCA
. ., TpeboBaHMii U TPOCEO yuInTeNs,
OpsSIMOHU. IMpsimoyronpHast | OTMe4aTs B KOOPAMHATHON IMJIOCKOCTH | KOHTeHTa Ha educont.ru (1C,
. TMPUBJICYCHUIO UX BHUMAHUSA K
cucreMa KOOPJIUHAT Ha | TOYKH IO 3aJaHHBIM KOOpPJIHHATaM; CTPOUTH | IpocBenieHue, hoxchopn, 0BCyIKIaeMOi Ha ypoKe HHOpMAIHH

mwrockoctu. [Ipumepsirpadukos,
3aaHHbIX (opmymamu. UreHue

rpadrKoB peanHbBIX
3aBUCUMOCTEMN.

ITonsTne pyHKIMN. I'paduxk
¢byskuuu.  CpoiictBa  (QyHKIUNA.
JIlunetinass ¢yHkums. Iloctpoenue
rpajpuka  JHHEWHOW  (QYHKIHH.

I'padux pysknmm y = |x |

rpadMKd  HECJOXXHBIX  3aBUCHUMOCTEM,
3aJlaHHBIX (opMylnamMu, B TOM 4YHCIE C
nmoMoIpo NuGpoBLIX J1adOpaTOPHUA.
MpumeHdaTs,  U3y4aTh npenMyInecTBa,
HHTEpNpeTHpoBaTh rpaduuecKkuii cnocod
NPEACTaBICHUs] M aHajiu3a pa3sHOOOpa3HOM
JKU3HEHHOH HHGpOpMaHH.

OcBauBaThb MOHSTHE dbyHKIUH,
OBJIaJI€BaTh (pyHKIIMOHANTBEHON
TEPMHUHOJIOTUEH.

Pacno3naBaTh JuHEHHYI0 (QyHKIUIO Y =
kx + b, ommcebIBaTh €€ CBOWMCTBa B
3aBUCUMOCTH oT 3HA4YEeHUM

ko3 (pdurnmenton K u b.

HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

AKTUBH3AL[MH UX O3HABATEIBHOI
NeATeIBHOCTH; MTOOYKICHHE
o0ydJarommxcs coOI0AaTh Ha YPOKe
O0LIENPUHATHIE HOPMBI IIOBE/ICHUS,
opraHuzanys medceraa
MOTHBHPOBAHHBIX U 3PYIHPOBAHHBIX
oOyyJaromuxcs HaJ UX
HEYCIEeBAIOIMMH OJTHOKJIACCHUKAMH,
JIAI0IIETr0 00YYaIOLIMMCS COLIUATIBHO
3HAYUMBIH OIIBIT COTpyAHHNYECTBA U
B3aMMHOH MOMOIIN; HHULUHPOBAHHUE
1 MOAJIEPIKKA UCCIIEeI0BATEILCKON
JEATEIILHOCTH 00YYaIONIUXCs B
paMKax pearn3alui UMH
UHAUBUAYAJIbHBIX U TPYNIIOBBIX
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Crpournb rpadpuku JINHEHON
bysxnun,pyHkunu

y=Ixl.

Hcnouab3oBats uudpoBbie pecypchbl A
MIOCTPOCHMUS

rpapukoB (GYHKOHUH W U3YUCHHS UX
CBOMCTB. IIpuBoautse OpUMEPHI
JUHEWHBIX 3aBHUCHUMOCTEHl B peajbHBIX
npoleccax M siBI€HUSAX.

HCCIIE0BATEIBCKUX IIPOEKTOB, UTO
JacT 00yJaronIMMCs BO3MOXHOCTD
puoOPeCTH HaBBIK
CaMOCTOSITENIBHOTO PELICHUS
TEOPETHYECKON MPOOIEMBI, HABBIK
reHepUpOBaHUs U 0hOopMIICHUS
COOCTBEHHBIX UJIeH, HABBIK
YBaKUTEIEHOTO OTHOIICHUS K TyXKHUM
nuuesM, oOpMIICHHBIM B paboTax
IPYTUX MCCIeOBaTeNeH, HaBBIK
ITyOJIMYHOTO BBICTYIUICHHS IIEPE
ayIUTOpHEH, apryMEHTUPOBAHUS U
OTCTaMBAHHUS CBOCH TOUKH 3PEHUS.

IloBTOpEeHue u
00o01meHnue
(6 )

IToBTOpEeHNE OCHOBHBIX TOHSITUH
U METOJIOB Kypca 7 KJjacca,
00001IeHEe 3HAHUH

BblﬁlflpaTb, NPpUMCEHATH OLICHUBATD CIIOCOO0BI

CpaBHEHUS yHcedn, BBIYHMCIICHUH,
npeoOpa3oBaHUN  BBIPAKEHUM,  pEIICHUs
YPaBHEHUH.

OcylecTBJIATH CAMOKOHTPOJIb
BBINOJIHSEMBIX JACHCTBUA M CaMOIIPOBEPKY
pe3yibTaTa BBIYMCJICHUMN,

npeoOpa3zoBaHU, MTOCTPOCHHUU.

Pemiare 3agaym U3 peajbHOM  KU3HWU,
NPUMEHSATh MaTeMAaTHYeCKHe 3HAHHUS IS
pelIeHus 3a1a4 U3 IpYyrux IpeIMETOB.
Pematp TekcTOBBIE 3aJa4Yd, CPaBHHUBATH,
BBIOMPATh CNOCOOBI PEIICHUS 3aJauH.

https://fincult.info/teaching/met
odicheskie-materialy/

Karanor 6ecrmatnoro
poBOro

koHTeHTa Ha educont.ru (1C,
npocgetienue, Gpokchopn,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

[ToOyxnenue odoydaromuxcs
COOJTIOZIATh HAa YPOKE OOLICTIPUHSATHIE
HOPMBI TTOBEICHMS, ITPaBHJIa
OOIIEHNSI CO CTAPLIMMH 1
CBEPCTHHKaMU, IPUHIHITB ya4eOHO
JMCLUILUTIHBI X CAMOOPTaHHU3aLUH;
TIPUBJICUCHIE BHUMAHHs
00y4aronMXCst K LEHHOCTHOMY
ACIEKTY U3yYaeMbIX Ha YpOKax
SIBJICHHH, OpraHu3anyst uX paboThl C
II0JIy4aeMOH Ha yPOKE COLMAILHO
3HAYUMOW MH(pOpMaLHeH;
MIpUMEHEHHEe Ha YpOKe
HWHTEPAKTUBHBIX ()OPM PabOTHI C
00yYarOIMMHCS: HHTEIUIEKTYaIbHBIX
UTp, CTUMYJIUPYIOLIHX
M03HABATEILHYIO MOTHBALIHIO
00yJaroIMXCs; BKIFOUCHHUE B YPOK
UTPOBBIX MPOLENYP C LETBI0
HOAJIePIKaHUsSI MOTHBALIUH
00y4aronuxcs K MOJTyYSHUIO 3HAHUH,
HaJI&)KMBAHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILCHH B
KJacce.

8 kuace (136 vacos)

Ha3zBanue pa3nena

OcHoBHBIE BHU/IbI 1€ATECJIbHOCTH

Yuér paboueii nporpaMmsl

(TembI) OcHOBHOE colepiKaHue S0P BOCIIUTAHHUS
o0yuarommuxcsi
Kypca (4McJI0 4acoB)
Yucaa u Bpryuciaenns. | KBaapatHelii KOpeHs U3 uncia. | MopMyJadpoBaTh onpexaenenne | https://fincult.info/teaching/met | Ycranosnenue nosepurenbHbix
KpaaparHbie KOpHH TToasiTe 00 UppPaAHOHAIIBHOM KBaJpaTHOI'O KOPHS n3 yucia, | odicheskie-materialy/ OTHOWICHHH ¢ 00yJaOIUMHUCH,

CHOC06CTBy}0HII/IX TTOBUTHBHOMY
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(16 u.)

quciie. JlecsITuaHbIC IPUOIHIKE
HHSI UPPAITMOHAIBHBIX YHUCEII.
JleicTBUTEIBbHBIC YHCIIA.
CpaBHeHUEe AeHCTBUTEIBHBIX
quces. ApudpMeTHICCKUN
KBaJApaTHBIHKOPCHb.
VpasHeHuE BUaa X° = a.
CBolicTBa apupMEeTHIECKUX
KBaJpaTHBIX KOpPHEH.
IIpeoOpa3zoBaHUE YHUCITOBBIX
BBIPAYKEHU M, CO-JIeprKalInx
KBaJIpaTHbIE KOPHH.

apu(pMETHIECKOro KBaAPaTHOTO KOPHSI.
IIpumeHATH onepanuio HU3BJICYCHUS
KBaJIpaTHOTO KOPHSA W3 YHCIa, HCHOJIb3YS
NIPA HEOOXOIUMOCTH KAJbKYJISATOP.
OuneHuBaTh KBaJpaTHbIE KOPHU ILIEJIBIMHU
YHUCJIAMH U NECSITUYHBIMHU JIPOOSIMU.
CpaBHHUBATBH " YHOpPSAA04YUBAThH
palMOHaJIbHBIE M HppallMOHAJIIBLHBIE YHCIIA,
3allMCaHHBIE C IIOMOIIBIO KBaJpaTHBIX
KOpHEM.

HcciienoBaTh ypaBHEHHE X2 = @, HAXOJIUTh
TOYHBIE M NPUOMIDKEHHBIE KOPHU IIpU a
> 0.

HccaenoBatrhb CBOJCTBA KBaJIpaTHBIX
KOpHEH, IIPOBOAS YHUCIOBBIE YKCHSPHUMEHTEI
c HCITOJIb30BAHUEM KanbKyJIaTopa
(koMIBIOTEDPA).

Joka3piBaTh CBOMCTBA apu(PMETHYECCKUX
KBaJApaTHbIX KOpHeﬁ; OPpUMCHATL HUX I
npeoOpa3oBaHUs BHIPAKCHUM.

BBINOJIHATHE NPeodpa3oBaHUsl BhIPAKCHHIA,

coJIepIKaIIuX KBaJpaTHBIC KOpPHH.
BripaxxaTth nepeMeHHBIC us3
TE€OMETPHUYCCKUX U (PHU3NISCKUX (PopmMyII.
BpIuucasare 3HAYEHHUSA BBIPXKEHUH,
COJIepIKAIIIX KBaJIpaTHBIC KOpHH,
HCTOJIB3YS apu HEOOXOIMUMOCTH
KaJIBKYJISITOP.

Hcnoab30BaTh B XOJi€ pEIISHUS 3anad
JIeMEHTapHbIe npescTaBIeHUS,
CBSI3aHHBIE C OpUOITMIKEHHBIMU
3HAYEHUSAMH BEJINYHH.

3HAKOMUTBCSI € MCTOpPHEHd  pa3BUTHSA

MaTCMaTUuKH.

Karaxor 6ecrutatHoro
IUppPOBOTO

koHTeHTa Ha educont.ru (1C,
mpocBerenue, Gokchopx,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

BOCHPHSITHIO 00YJaIOIIMHUCS
TpeOoBaHMI U IPOCEO yUUTEINs,
MIPUBJICUCHUIO UX BHUMaHUS K
o0cyxnaeMoii Ha ypoke HHGOopMaLuu
AKTUBHU3ALMU UX [T03HABATEIBbHOM
JeSATEIbHOCTH; TOOYKICHIEe
oOyJaronmxcst coOJII0IaTh HA YpOKe
OOIIEeNPHUHSATHIC HOPMBI ITOBE/ICHHS,
TIpaBHJIa OOIIEHHS CO CTAPIIMMH 1
CBEPCTHHKaMU, IPUHITAITH yaeOHOI
JMCLUILUTHBI U CAaMOOPTaHU3aLH;
MIPUBJICYCHIE BHUMAHUs
00y4aroIMXCsl K LIEHHOCTHOMY
ACIEKTY U3yYaeMbIX Ha YpOKax
SIBJICHHH, OpraHu3anys medcrsa
MOTHBHPOBAHHBIX ¥ OPYAUPOBAHHBIX
00yJaronmxcs HaJl UX
HEYCIIeBAIOINMHU OJHOKIACCHUKAMH,
JAroIIEero 00y9YarouIMMCs COLUATEHO
3HAYMMBIH OIBIT COTPYAHUYECTBA U
B3aMMHOM OMOIIN; HHULUUPOBAHUE
U MIOAJIEPIKKA UCCIIEI0BATEIBCKON
JeATeTbHOCTH 00yJaroIuxcs B
paMKax peayu3aniy HMI
HMHIIBUAYaTbHBIX M TPYIIIOBBIX
HCCIIE0BATEIbCKUX IIPOEKTOB, YTO
JacT 00y4aroIUMCs BO3MOXKHOCTb
TpHOOPECTH HABBIK
CaMOCTOSITENIBHOTO PELICHUS
TEOPETUIECKON MPOOIIEMEL,

Yucaa 1
BBIYHMCJICHHUS.
Crenenb ¢ UeJbIM
nokasareJjem (8 4.)

CTeneHb C LEJIbIM [OKa3aTeJIeM.
CranpapTHas 3aIMch 4Yucla.
Pasmepsr 06BbEKTOB
OKpyxaruiero mupa (ot
3JIEMEHTAPHBIX YacTHI] 10
KOCMHYECKUX OOBEKTOB),
JUTUTEIbHOCTH IMIPOIIECCOB B
OKPY’KaroIeM MHUpe.

CBoOIiCTBa CTENEHH C IIEJIBIM

DopMyJTHPOBATH ONpeeIeHHe CTCIICHU C
IEeJIBIM IIOKa3aTeJIEM.

IIpencraBiasiTh 3anMCch OOJIbIIUX U MAJIBIX
quceJ B cTaHAAPTHOM Bujae. CpaBHUBATH
YHCjIa U BEJINYUHEI, 3alIHCAHHBIEC C
HCITOJIBb30BaHUEM cTtereHu 10.
Hcnoab30BaTh 3aITMCh YHCEI B
CTaHJlapTHOM BUAC IJIA BBIpa)KeHI/IH
pa3zMepoB OOBEKTOB, UTUTETHHOCTH

https://fincult.info/teaching/met
odicheskie-materialy/

Karaior 6ecrmatHoro
mudposoro

koHTeHTa Ha educont.ru (1C,
mpocBeleHue, Gorcdop,
HOBBIH JMCK)
https://www.yaklass.ru/
https://uchi.ru

YcraHOBIIEHHE TOBEPUTEIIBHBIX
OTHOLICHHUH ¢ 00yJaromumucs,
CIIOCOOCTBYIONINX MO3UTHBHOMY
BOCIIPUSATHIO 00yYarOIIUMHUCS
TpeGOBaHHH ¥ IPOCHO YUUTEINS,
NPUBJICYCHHUIO NX BHUMAHUS K
o0cyxaeMoit Ha ypoke HH(OpMaIH
AKTUBHU3AL[MH UX O3HABATEIIBHOI
JeATeIbHOCTH; HATAKMBAHUIO
MTO3UTHBHBIX MEKJINYHOCTHBIX
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IIOKa3aTcCJICM.

MPOIECCOB B OKPYKAIOIIEM MHUPE.
DopMy.IUPOBATH, 3AMTUCHIBATH B
CHUMBOJHYECKOH (OpPME U HILUTIOCTPHUPOBATH
MIpUMEpPaMU CBOMCTBA CTENEHU C LIEIBIM
MOKa3aTesIeM.

IIpuMeHATH CBOMCTBA CTENIEHU IS
npeoOpa30BaHusl BEIPAKECHUH, COIEPIKAIIUX
CTEICHHU C IIeJIBIM ITOKa3aTeJIEM.
BbInoaHATH ACHCTBUS C YHCIIAMU, 3aIIHCAHHBIMU
B CTaHAApTHOM BUJE ( yMHOXKEHHE, JIeJIeHNE,
BO3BEIICHUE B CTCIICHB ).

OTHOIICHUH B KJIacce;
HMHHIUAPOBAHHE U ITOJICPIKKa
HCCIIEA0BATENBCKON JEATEIBHOCTH
00y4aroMXcs B paMKax pearn3aiy
HMMHU HHAUBHIYAJIbHBIX U TPYIIIOBBIX
HCCIIE0BATENBCKUX IPOEKTOB, YTO
JacT 00yJaronIMCs BO3MOXHOCTD
MIPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO PEeTIeHHS
TEOPETHIECKOH IPOOIIeMBbI, HABBIK
TeHEPUPOBAHUS U 0QOpMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBaXKUTEIBHOTO OTHOILIEHUS K TyXKHUM
uaesaM, opopMIIEHHBIM B paboTax
IPYTUX MCCIeNOBaTeNeH, HaBBIK
ITyOIMYHOTO BBICTYIUICHUS TIEpen
ayZUTOpHEH, apryMeHTHPOBAHUS U
OTCTAMBaHMsI CBOECH TOUKHU 3PCHUSL.

Auaredopanyeckue
BbIpa:KeHHUsl.
KBaaparnblii TpéxuieH
(7 u.)

KBangpaTtHslii TPEXUJICH.
Paznoxenue KBaJpaTHOI'O
TpEXUIeHaHa MHOXXHUTEITH

Pacno3HaBaTh KBaJpaTHBIM TPEXUIICH,
YCTaHaBJIMBATbBO3MOXXHOCTh €I0
Pa3I0XKEHUST HA MHOYKUTEIH.
PackinagbiBaTh Ha MHOKHUTEIH
KBaJpaTHBIA TPEXUIECHC HEOTPULATEIBHBIM
JUCKPUMHUHAHTOM

https://fincult.info/teaching/met
odicheskie-materialy/

Karaor 6ecratHoro
mudposoro

koHTeHTa Ha educont.ru (1C,
mpocBeIeHne, Gorcdop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

VcTaHOBIEHHE TOBEPUTEIBHBIX
OTHOUICHUH ¢ 00yUJaroIuMuCH,
CIIOCOOCTBYIOLINX MO3UTUBHOMY
BOCTIPHATHIO 00YYaIOIIUMHUCS
TpeOoBaHMI U IPOCEO yUnTeNs,
TIPUBJICYCHUIO X BHUMaHHS K
o0cyxaeMoit Ha ypoke HH(OpMaIiu
AKTUBH3ALMH UX O3HABATEIBEHOM
JeATEIIbHOCTH; HABBIK
reHepUpOBaHus U 0hOopMIICHHS
COOCTBEHHBIX M, HABBIK
YBOKHUTEILHOTO OTHOIICHHS K 4y)KUM
unesiM, opopMIIeHHBIM B paboTax
JPYTHX UCCIIe0BaTeNeH, HABBIK
MyOJINYHOTO BEICTYIIJICHHS TIePest
ayZNTOpHeH, apryMeHTHPOBAHUS U
OTCTauBaHMUS CBOCH TOUKH 3PEHUS.

Aaredopanyeckue
BbIpaKeHHUsl.
AJiredpaunyeckasi
Apodb

(19 u.)

Anrebpanyeckas poO6k.
Jlonyctumele 3HAYCHUS
NEPEMEHHBIX, BXOOIIIUX B
anredpanyecknue BBIpAKCHUSI.
OcHoBHOE CBOMCTBO
anredpanyecKon poou.
Cokpanienue apoOeil.

CrnoxeHue, BEIYUTAHHUE,
YMHOXXEHHE u JieaeHne
anrebpandecKkux IpoOei.
IIpeoOpa3zoBanue BBIpOKSHUH,

3anuchIBaTh anrebpandeckue
BeIpaxxeHus. Haxoaurtsb

0o0J1acTh ONpeAesIeHHsT PAllMOHAIIBHOTO
BbIpakKeHUs1. BBINOJHATH YHUCIIOBbIE
MOJCTAHOBKH U BBIYHUCJIATH 3Ha4YCHUE
podH, B TOM YHCJE C IOMOUIBIO
KanbKyasTopa. @opMyJHPOBATE OCHOBHOE
CBOICTBO anrebpandeckoiinpodou u
NPUMEHSITH €ro I Npeodopa3oBaHus
apoGeti. BLINOJHATH AelcTBUS C
anrebpandeckuMu npoosimu. [IpuMeHaTs

https://fincult.info/teaching/met
odicheskie-materialy/

Karaor 6ecrtatoro
mudposoro

koHTeHTa Ha educont.ru (1C,
npocBerenue, Gokchopy,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

YcTaHOBIEHHE IOBEPUTEIBHBIX
OTHOIICHHUH ¢ 00yJarOIUMHUCH,
CIIOCOOCTBYIOIINX MTO3UTHBHOMY
BOCIPHSATHIO 00YYaIOMINMHUCS
TpeOoBaHMi U IPOCHO yUnTES,
NPUBJICYCHHIO NX BHUMAHUS K
o0cyxaeMoit Ha ypoke HHGOpMaIH
AKTHUBH3AI[MH UX O3HABATENbHOI
JeATeTbHOCTH; TOOYKACHHE
o0ydJarommxcs COOII0AaTh HA YPOKe
OOIIEeNPUHSATHIC HOPMBI TOBE/ICHHS,
MpaBuiia OOIICHHUS CO CTAPIIUMH U
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coaeprKaImx
napobu

anreOpandecKue

npeoOpa30BaHUs BBIPAXKECHUM IS
peureHusizanad. BeIpaskaTh nmepeMeHHbIE
n3 dhopmyn (PHU3NIECKUX,
reOMETPHIECKHUX, ONHMCHIBAIONINX OBITOBBIC
CUTYyaIlUH)

CBEpPCTHHUKaMU, IPUHITUIIB yaeOHOIt
JHCLHIUINHBI © CAMOOPTAaHN3AIINY;
MIpUBJICYCHUE BHUMAHHS
00y4aroMxcst K HEHHOCTHOMY
acIeKTy U3y4aeMbIX Ha yPOKax
SIBJICHUH, OpraHu3aLus uX paboThl C
MoJTyJaeMoil Ha ypoKe COIIMaILHO
3HAYNMON MH(pOpMaIueH;
BKJIIOYEHNE B YPOK HI'POBBIX
TIpoLEeyp C LEbI0 TOANEPKAHUS
MOTHBAIMU 00yJaOIUXCs K
TIOTYYESHUIO 3HAHUH, HaTaXKHBAaHHUIO
TO3UTUBHBIX MEKINYHOCTHBIX
OTHOILECHUH B KJIACCE OPraHU3aIHs
mre()cTBa MOTHBUPOBAHHBIX U
SPYAMPOBAHHBEIX 00YYAIONIMXCS HAJT
HX HEYCIEeBAOLIINMH
OJHOKJIACCHUKAMH, JAIOILETO
00y4aroIMMCs COIMAIBHO 3HAYUMBIH
OIIBIT COTPYIAHUYECTBA M B3AaHMHOM
TIOMOIIY; NHUIIAUPOBAHNE U
TIOJIJIEP>KKa NCCIIEN0BATETbCKON
JeATeTbHOCTH 00yJaroIuxcs B
paMKax peayu3aniy HMI
HMHIIBUAYaTbHBIX M TPYIIIOBBIX
HCCIIE0BATEIbCKUX IIPOEKTOB, YTO
JacT 00y4aroIUMCs BO3MOXKHOCTh
TpHOOPECTH HABBIK
CaMOCTOSITEIIHOTO PETeHHS
TEOPETHIECKOH POOIEMBI, HABBIK
TeHEepHPOBAHUS U 0hOopMICHHS
COOCTBEHHBIX UJIeH, HAaBBIK
YB2KUTEIBHOTO OTHOIIECHUS K 4yXKHUM
unesiM, opopMIIeHHBIM B paboTax
JPYTHX UCCIIe0BaTeNeH, HABBIK
ITyOIMTIHOTO BBICTYIUICHUS TIEpe
ayANTOpHEH, apTyMEHTHPOBAHUS U
OTCTAaMBAHMS CBOEH TOUKHM 3PSHUSL.

YpaBHeHus

U HepaBeHCTBA.
Keaaparnbie
YPaBHEHMS

(20 4.)

Ksanparnoe
Hemmonnoe
ypaBHEHUE.
KBaJIpaTHOTO
Teopema Buera.
Pemenne

CBOOAIIHNXCA K

ITpocreitmue

dopmyia

YpaBHEHHUE.
KBaJIpaTHOE
KOpHel
YpaBHEHUS.

YpPaBHEHUH,
KBaJApaTHBIM.
ApoOHO-

PacnozHaBaTrhs KBaJpaTHbIE YPaBHEHUS.
3anuceIBaTh dopmyany KOpHEN
KBaJIpaTHOI'O YpaBHEHUS, peliarhb
KBaJpaTHble YPAaBHEHMSl — TIIOJHBIE U
HEIOJIHBIE.

IIpoBoaute mnpocreiimue
KBaJIpaTHBIX ypPaBHEHU.
Pemate ypaBHeHHs,

HCCJICI0BAHUA

CBOOAIIHNECS K

https://fincult.info/teaching/met
odicheskie-materialy/

Karanor 6ecrmatHoro
PpPOBOTO

koHTeHTa Ha educont.ru (1C,
npoceenienue, poxcdop,
HOBBIH JMCK)
https://www.yaklass.ru/

YcTaHOBIEHHE TOBEPUTEIBHBIX
OTHOLIEHNUH ¢ 00yJaromumuct,
CMOCOOCTBYIOIIUX MO3UTHUBHOMY
BOCIIPHUSATHIO 00Y4aOIMHCS
TpeGOBaHHH ¥ IPOCHO YUUTEINS,
MPUBJICYCHUIO HX BHUMAHUS K
o0cyxaaeMoii Ha ypoke HHOpMauu
AKTHBHU3AL[MU UX [T03HABATEIbHOM
JIeSTEIIbHOCTH; TOOYK/ICHHE
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panoHaIbHBIE YPAaBHEHHUSI.
Pemenne TeKCTOBBIX 3adad C IIO-
MOIIBIO KBAJPATHBIX ypPaBHECHHUH

KBaJpaTHBIM, C IIOMOIIBIO IpeoOpa3oBaHuil
U 3aMEHOW MEePEMEHHOM.
Ha6aoaate M aHAJIM3UPOBATH  CBA3b
MEXIy KOpHSIMH U Kod(pdHUIeHTaMu
KBaJIpaTHOTO ypaBHEHUSI.
dopmyaupoBath Teopemy Buera, a Takxke

oOpaTHy TeopeMy, IPUMCHSITh ITH
TEOpEMBI AJIsl peUIeHUs 3aay.

Pematn TEKCTOBLIE 3ada9u
anreOpandecKuM CIIOCOOOM: MEPEXOJIUTh OT
CJIOBECHOM popmymmpoBkHM YCIIOBHSA
3aJa9y K aareOpandeckod MoIenHu ITyTéM
COCTaBJIEHUS YpaBHEHUS; pemarts
COCTaBJIEHHOE ypaBHEHUEC;
HHTEPIIPETUPOBATEH PE3YIIHTAT.

3HAKOMMTBCS € HMCTOpHMeH  pa3BUTHUSA

anreOpsol.

https://uchi.ru

oOyJarommxcst coOJII0IaTh HA YpOKe
OOIIEeNPUHSATHIC HOPMBI TOBE/ICHHS,
npaBuiia OOIIEHHUS CO CTAPIIMMU U
CBEPCTHHUKAMHU, IPUHIMIIBI y4eOHOH
JMCLUILUIMHBI U CAaMOOPTaHU3aLIH;
NIPUBJICUCHIE BHUMAHUs
00yJaronyxcst K IEeHHOCTHOMY
aCIIeKTy U3y4aeMbIX Ha ypOKax
SIBJICHHH, OpraHu3anys X paboThl C
MoJTyJaeMoii Ha ypoKe COIIMaIbHO
3HaYMMOU HH(OpMaLueii;
BKJIFOYEHHE B YPOK MIPOBBIX
MPOLIEAYP C LENbI0 NOICPIKaHHs
MOTHBAIMH 00YHaIOIHUXCS K
TIOJTYYCHUIO 3HAHUH, HAJTQ)KHBAaHHIO
TTO3UTHBHBIX MEKINIHOCTHBIX
OTHOILICHUH B KJIACCE OpraHU3aIHs
mre)cTBa MOTHBUPOBAHHBIX U
SPYAMPOBAHHBIX 00YYAFOIIUXCS HAJl
UX HEYCIHEBAIOIIMU
OJIHOKJIACCHUKaMH, JAIOLIETO
00y4aronmMest COLMaIbHO 3HAYUMBII
OIIBIT COTPYIAHUYECTBA M B3AUMHOMN
TIOMOIIIN; HHUIIUUPOBaHHE U
MOAIePIKKa UCCIIEI0BATENBCKON
JeATeIbHOCTH 00yJaroIuxcs B
paMKax peayu3aniy UMU
HH/MBHUAYaIbHBIX H TPYHIIOBBIX
HCCIIeJOBATENBCKUX TPOEKTOB, YTO
JacT 00Yy4arOIIMMCS BO3MOKHOCTh
TpHOOPECTH HABBIK
CaMOCTOSITEJIHOTO PEIICHUS
TEOPEeTHYECKOi POOIEeMBI, HABBIK
TeHepUPOBaHUs U 0opMIIeHHS
COOCTBEHHBIX UJIeH, HaBBIK
YBOKHUTEILHOTO OTHOIICHHS K Uy)KUM
uaesM, opOopMIIEHHBIM B paboTax
JPYTHX HCCIIEeI0BaTENeH, HABBIK
ITYOJIMYHOTO BBICTYIICHHS TIEPE
ayIUTOpHel, apryMEeHTUPOBAHUS U
OTCTauBaHMS CBOCH TOUKH 3pCHUA.

YpaBHenus

1 HepaBeHCTBA.
CucreMsl ypaBHeHHH
(16 u.)

JIuHeliHOe ypaBHEHHE C AByMs
NepeMEeHHBIMH, ero Trpaduk,
OpUMEpPHl pElIeHUs] ypaBHEHUU B
LEeJIbIX YUucilax.

Peuienue cuctem ABYyX JUHEHHBIX
ypaBHEHUN C JOBYMS

PacniozHaBaTh JMHENWHBIE YpPaBHEHUS C
JABYMS IEPEMEHHBIMHU.

Crpouthb rpaduky JUHEHHBIX ypaBHEHHH,
B TOM YHCJIIE

HCIO0JIb3ysl HU(POBLIE pecypChl.

Paszau4yarh rnapaJuiejbHble u

https://fincult.info/teaching/met
odicheskie-materialy/

Karanor 6ecrutarHoro
mudposoro

koHTeHTa Ha educont.ru (1C,
npoceenienue, poxcdop,

[IpuBneueHre BHUMaHUA
00yJarommxcst K IEeHHOCTHOMY
aCIIeKTy U3y9aeMbIX Ha ypOKax
SIBJICHHH, OPTraHU3anust UX paboThI C
MOJTyJaeMoi Ha ypoKe COIIMaIbHO
3HaYUMOU HH(OpMALINEid;
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NIEpEMEHHBIMH. Ilpumepsl
peIlIeHNus] CHCTEeM HEJIMHEHHBIX
YpPaBHEHUU c JABYMSI
epeMEeHHBIMU.

I'padnueckas UHTEepHpeTanus
ypaBHEHUs c JIBYMsI
epeMEeHHBIMU 51 CUCTEM
ypaBHEHUIt c JBYMsI
IIE€PEMEHHBIMHU.

PemnreHue TexkCcTOBBIX 3ajJad C MO-
MOIIBIO CUCTEM YpaBHEHUH.

nepeceKaroniuecs OpsIMbIE o ux
YpPaBHEHUSIM.

Pemiarn CHCTEMBI ABYX JTHUHEHHBIX
ypaBHEHHUHfT C  JOByYMS  IIEpEMEHHBIMU

MOJACTAHOBKOW M CJIOKCHHEM.
Pematb HpOCTeﬁHIHe CHUCTEMBbI, B KOTOPbBIX

OJHO U3 YypaBHEHUH  He  SBISETCS
JIUHEHHBIM.

[MpuBoauth rpaguyecKky0 MHTEPNpPETALUIO
peuieHus YpaBHEHUS c ABYMsI

MEPEeMEHHBIMH W CHCTEM YpaBHCHUH C
JIBYMsI TIEpEMEHHBIMU.

Pematn TEeKCTOBbIE
anrebpandecKuM CII0COO0M

3a0a49M

HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

BKJTIOYEHHE B YPOK HI'POBBIX
MIPOLERYp C LEbI0 TOANEPKAHUS
MOTHBAIMH 00YHaIOIHUXCS K
TIOJTy4CHUIO 3HAHUH, HaJTAXKUBAHHIO
TTO3UTHBHBIX MEXKJINYHOCTHBIX
OTHOLICHUH B KJIacce OpraHU3alus
mre)cTBa MOTHBHUPOBAHHBIX 1
SPYIMPOBAHHEIX 00YJAIONIUXCS HAJT
HX HEYCIEeBAOIINMH
OJTHOKJIACCHUKaMH, JAIOIIETO
00y4aronmMes COLMaIbHO 3HAYUMBII
OIIBIT COTPYZHUYECTBA U B3aUMHON
TIOMOIIH; HHUIIUMPOBAHUE U
MOAZIEPIKKA UCCIIEI0BATENbCKON
NeATeTbHOCTH 00yJaloIuxcs B
paMKax peayn3aniuy IMU
HWHIIBHAYaJIbHBIX M TPYIIIOBBIX
HCCIIE0BATEIbCKUX IIPOEKTOB, YTO
JacT 00Y4arOIUMCS BO3BMOKHOCTh
pHOOPECTH HABBIK
CaMOCTOSITENIBHOTO PELICHUS
TEOPETHYECKON MPOOIIEMBI, HABBIK
TeHepUPOBaHUs U 0opMIIeHHs
COOCTBEHHBIX UJIeH, HAaBBIK
YBaKUTEIGHOTO OTHOIICHUS K TyXKHUM
nuzaesM, opOpMIICHHBIM B paboTax
JPYTHX UCCIIe0BaTeNeH, HABBIK
ITyOJIMYHOTO BBICTYIUICHHS TIEPE
ayIUTOpHE, apryMEHTHPOBAHHUS U
OTCTauBaHHUS CBOCH TOUKH 3PCHUS.

YpaBHeHus

U HepaBeHCTBA.
Hepasencrsa
(14 u.)

YucnoBble HEpaBEHCTBA U UX
CBOMCTBA.

HepaseHncTBo ¢ ogHoit
nepeMmeHHoM. JInHeliHbie
HEepaBEHCTBaA C

OAHOM nepeMeHHOH! u Ux
pemenue. CuctemMbl JHUHEHHBIX
HEPABEHCTB C OJHOMN NEepeMEeHHOU
U UX pElICHUE.

H3o0parkeHne penieHus JIMHEN
HOI'O HEPABEHCTBA U UX CUCTEM
Ha YUCIOBOU OPSIMOH.

PopmyaupoBaTHL  CBOICTBa  YHUCIIOBBIX
HEpaBEeHCTB, WJUIIOCTPUpPOBaTH WX  Ha
KOOpJAMHATHOU HpsIMOH, OKa3bIBaTh
anreOpanyvecKu.

IIpyuMeHsATL CBOMCTBAa HEPABEHCTB B XOJE
peleHus 3aaad.

Pemrarp J1UHEWHbIE HEpPAaBEHCTBA C OJHOM
NIEpEMEHHOMN, n300paxkaThb pelieHue
HEpaBE€HCTBA HAa YUCIOBOU MNPSAMOIL.
PemaTe cucTteMbl JUHEHWHBIX HEPaBEHCTB,
n300paxkaTh pelieHue CUCTEMBI
HEpaBEHCTB Ha YHUCJIOBON MPSAMOIL.

https://fincult.info/teaching/met
odicheskie-materialy/

Karanor 6ecrmatHoro
poBOro

konTenTa Ha educont.ru (1C,
npoceenienue, poxcdop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

[puBneyenue BHUMaHUS
00y4aronuxcst K HEeHHOCTHOMY
ACIIEeKTy U3y4aeMbIX Ha ypoKax
SIBJICHHH, OpraHu3anus ux paboThl ¢
TOJIy4aeMON Ha YPOKE COLUAIbHO
3HaYMMOU HH(OpMALINEid;
BKITIOYEHHE B YPOK HI'POBBIX
TIPOLEyp C HETbI0 TOAAEPKAHHS
MOTHBAIIUH 00YYAIOLIUXCS K
NIOJTyYEHHIO 3HAHMH,
WHULOHUHWPOBAHUE U MMOAJACPIKKA
HCCIIe0BATEIbCKOM NS TENbHOCTH
00yJaronuxcst B paMKax peaii3aiiy
MY HHAUBHIYAJIBHBIX ¥ TPYIIIOBEIX
HCCIIE0BATEIBCKUX IPOEKTOB, UTO
JacT 00yJaronIMMCs BO3MOXHOCTD
MIpUOOPECTH HABBIK
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CaMOCTOSITEJIHOTO PEIICHUS
TEOPETHYECKOH IPOOIIEMBI, HABBIK
TeHEepUPOBaHUS U 0OPMIICHUS
COOCTBEHHBIX M, HABBIK
YBKHUTEIBHOTO OTHOILIECHHS K 4y)KUM
uaesaM, opopMIIEHHBIM B paboTax
IPYTUX HCCIeOBaTeNeH, HaBBIK
ITyOIMYHOTO BBICTYIUICHUS TIEpen
ayAuTOpHeH, apryMeHTHPOBAHUS U
OTCTaMBaHMSI CBOEH TOUKHU 3PCHUSL.

@®yuknun. OCHOBHBIE
nousitus (10 4.)

THonsatue pyukmuu. OOnacTh
onpeJieJIeHUsI U MHOXKECTBO
3HaueHUH QyHKIHH. CriocoOs!
3agaHus (pyHKIIUH.

I'padux pyHKOHH. CsoiicTBa
¢yHKOUH, UX OTOOpaKeHHWE Ha
rpaduke.

Hcnoab3oBaTh QyHKIIMOHAIBHYIO
TePMHHOJIOTHIO U CUMBOJIHKY.
Bo1uucasTe 3HaYeHUNA QYHKINN, 3aTaHHBIX
dbopmynamMu(Ipu HEOOXOIUMOCTH
HCITOJIB30BaTh KAJIBKYJIISITOP); COCTABJATH
Ta0aunbl 3HaYeHuii QyHKIUH. CTPOUTH 110
Toukam rpa¢uk GpyHKIuH. ONuChIBATH
CBOMCTBa (PyHKIHI Ha OCHOBE &
rpaduyeckoro npeacrasieHus. Mcnmoan3oBaTh
(OYHKIMOHAIBHYIO TEPMHHOJIOTHIO U
cumBonuky. McciaenoBaTs npuMepsl rpakoB
0TOOpaKAIOIINX peabHbBIE MPOIIECCHl U
sBieHus. IIpMBOAMTHL MpUMEPHI IPOLIECCOB C
3aJJaHHBIMH SIBJICHUSIMH U CBOMICTBaMH.
Hcnob30BaTh KOMNBIOTEPHBIE TPOrPaMMbI
JUTSL TIOCTPOCHUS TpaduKkoB pyHKINH 1
N3YYECHUS UX CBOMCTB.

https://fincult.info/teaching/met
odicheskie-materialy/

Karaxor 6ecrutatHoro
mudposoro

koHTeHTa Ha educont.ru (1C,
TpocBeIeHue, Gokcdop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

VYcraHOBIEHHE TOBEPUTEIBHBIX
OTHOUICHUH ¢ 00yUaromuMucs,
CIIOCOOCTBYIOLINX MO3UTUBHOMY
BOCIIPUATHIO 00yYarOIIMMHUCS
TpeOoBaHMI U IPOCKO yUnTENs,
TIPUBJICYCHUIO X BHUMaHHS K
o0cyxaeMoit Ha ypoke HH(OpMaIu
AKTUBH3ALMH UX 03HABATEIBHOM
JeSATEIIbHOCTH; TOOYKICHUE
oOydJarommxcs coOII0AaTh HA YPOKe
O0LIENPUHATHIE HOPMBI IIOBE/ICHUS,
npaBuiia OOIICHHUS CO CTAPIIUMHU 1
CBEPCTHHUKaMU, IPUHIUITB! ya4eOHO
JHCIHIUIMHBI © CAMOOPTaHN3aIINY;
MIpUBJICYCHUE BHUMAHHS
00yJaronuxcst K IEeHHOCTHOMY
ACIEKTY U3yYaeMbIX Ha YpOKax
SIBJICHUH, OpraHU3alus HX paboThI C
TOJIy4aeMON Ha YPOKE COLUAIbHO
3HaYMMOW HH(OpMALINEid;
BKJIIOYEHHE B YPOK UTPOBBIX
HPOLIEYP C L0 O JIEPHKAHUSL
MOTHBAIIUH 00YYAIOLIUXCS K
HOJTy4YEeHHIO 3HAHUH, HaJIaXKUBaHUIO
TTO3UTHUBHBIX MEXJINYHOCTHBIX
OTHOLICHHUH B KJIacce OpraHu3aIys
mredcTBa MOTHBHPOBAHHBIX U
9PYAUPOBAHHBIX 00YYAIOIINXCS HAJl
UX HEYCIIeBaIOINMU
OJIHOKJIACCHUKaMH, JAIOLIET0
00yJaroLIMMCs COLIMANBHO 3HAUYMUMBbIH
OIIBIT COTPYAHUYECTBA U B3aNMHOM
TTOMOLIX

Oynknuu. Yuciaosbie
byuxuuu (10 4.)

YreHne u mmocTpoeHue rpaduKoB
¢ynakouii. [Ipumepsr rpadukon
GYHKIUH, OTpakarolmux
peajbHbIE NPOLECCHI.

Haxoauth ¢ nomoubio rpapuka GyHKIINHA
3HAYE€HUE OJHON U3 pacCMaTpUBAEMbIX
BEJIMYHMH O 3HAYEHHUIO JPYTOH.

B HecnoXHBIX Clydasix BhIPaXKaTh

https://fincult.info/teaching/met
odicheskie-materialy/

Karanor 6ecrmatHoro
mdpoBoro

YcTaHOBIEHUE JOBEPUTEIBHBIX
OTHOIICHUH ¢ 00yJaroIIMIc,
CIIOCOOCTBYIOIINX MTO3UTHBHOMY
BOCIIPUATHIO 00yJarOIMMHUCS
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DyYHKIIMH, OIHCHIBAIOIINE
npsIMyI0 1 OOpaTHY O
OPONOPLHOHAIILHEIE
3aBHCUMOCTH, UX rpadmKu.
T'uniepOoia.

I'paduxk dyskoum Yy
DOyHKIUM Y = X%, y = X5,
y =X, Y = |x|; rpaduueckoe
pelieHre ypaBHEHHI U CHCTEM
YpaBHEHHH.

¢opmyJi0ii 3aBUCHUMOCTB MEXKIY
Benn4YnHaMHU. ONHUCBIBATL XapakTep
W3MEHEHUsI OJHOW BEJIIMYUHBI B
3aBUCUMOCTH OT U3MEHEHHUs APYTroil.
PacnoznaBars BUBI U3y4daeMBbIX
¢bynknuii. Iloka3pIBaTh cXeMaTHYeCKH
MOJIO)KEHHE Ha KOOPAMHATHOM IUIOCKOCTHU
rpa¢ukoB (GyHKOUH BuUIa:

y = x5 y=x,

y=Vx, y=Ix.

Hcnoab3oBarh (PyHKUMOHAJIBLHO-TPauyecKue
npeAcTaBJICHUA ans peueHus 4
HUCCIEIOBAaHUS  ypaBHEHHMM U  CHUCTEM
YPaBHEHUH.

IIpumeHnsaTh HM(PPOBLIE peCypPChl s
MOCTPOCHUS rpadUKOB (PYHKLIHI

koHTeHTa Ha educont.ru (1C,
npocsemenue, hoxcdop,
HOBBIH JIMCK)
https://www.yaklass.ru/
https://uchi.ru

TpeOoBaHMIi U IPOCHO yUHTES,
TIPUBJICYCHUIO UX BHUMAHHS K
o0cyxnaeMoii Ha ypoke HHGOopMauu
AKTUBHU3ALMU UX [T03HABATEIBHOM
JeSATEIbHOCTH; TOOYKICHIEe
oOydJarommxcs coOII0AaTh Ha YpOKe
OOIIEeNPUHSATHIC HOPMBI ITOBE/ICHHS,
TIpaBHJIa OOMIEHHS CO CTAPIIMMH 1
CBEPCTHHKaMU, IPUHITHITH yaeOHOI
JHCIHIUTIHEI B CAMOOPTaHN3AINY;
MHULUMPOBAHUE U TTOJJIEPIKKA
HCCIIeJOBATENBCKON IeATENbHOCTH
00y4aIoLMXCs B paMKaX peain3aliuu
UMH UHIUBUIYAIBHBIX U TPYIIIOBBIX
HCCIIE0BATEIbCKUX IIPOEKTOB, YTO
JacT 00y4aroIUMCs BO3MOXKHOCTb
MIPUOOPECTH HABBIK
CaMOCTOSITEJIHOTO PEIICHUS
TEOPETHYECKON MPOOIIEMBI, HABBIK
reHepUPOBaHUs U 0hOpPMIICHUS
COOCTBEHHBIX M/, HABBIK
YBOKHUTEIBHOTO OTHOIIECHHS K Uy)KUM
nuaesM, opOpMIICHHBIM B paboTax
JPYTHX UCCIIe0BaTeNeH, HaBbIK
ITyOIMYHOTO BBICTYIUICHUS TIEpen
ayANTOpHEH, apryMeHTHPOBAHUS U
OTCTaMBaHMs CBOEH TOUKHU 3PEHUSL.

IToBTOpEeHUE M
o0o01menue
(16 4)

IloBTOpEeHHEe OCHOBHBIX MNOHSITUU
U METOJ0B KypcOB 7 U 8 KJIaccos,

000011IeH1E 3HAHUIA.

BriOupaTs, NPUMEHSTh, OLlEHUBATh
crnoco0bl CpaBHEHHUS YHCEN, BBIUYUCICHUH,
NMpeoOpa3oBaHUIl  BBIPpAXXEHWI,  PpEIICHUsA
YpaBHEHUH.

OcymecTBJIsTH CAMOKOHTPOJIb
BBIIIOJIHSEMBIX JIEHCTBUH M CaMONIPOBEPKY
pe3ynbTarta BBIYHCIICHUM,
npeoOpa3oBaHUM, MTOCTPOCHUU.

Pemate 3amauu U3 peajbHOIl  KHM3HH,

NPUMEHSATh MaTeMaTHYeCKHUe 3HaHWS st
pelIeHus 3a1a49 U3 Ipyrux nIpeaMeTOB.
Pemiathr TeKCTOBBIE 3aJayd, CpPaBHUBATH,
BBIOMPATHLCNOCOOBI PEIICHUS 3aJa4H.

https://fincult.info/teaching/met
odicheskie-materialy/

Karaor 6ecrtatoro
mudpoBoro

koHTeHTa Ha educont.ru (1C,
TpocBeIIeHue, Gorchop,
HOBBIH JIHCK)
https://www.yaklass.ru/
https://uchi.ru

[oOyxnenne o0ydarommxcs
cOOIIIOIaTh HA YPOKE OOIIeNPUHATEIC
HOPMBI TTIOBEICHHS, ITPABHIIA
OOIIEHNsSI CO CTApIIMMH U
CBEPCTHHUKAMU, IPUHIHITE yu4eOHOIt
JHCLMIUTIHBI © CAMOOPTaHN3AIINY;
NpUBJICYCHHE BHUMaHHS
00yJarommxcs K IEHHOCTHOMY
aCIIeKTy U3y9aeMbIX Ha yPOKax
SIBJICHHH, OPTaHU3aI¥sI X pabOTHI C
TOJIy4aeMON Ha YPOKE COLUAIbHO
3HAYUMOW MH(pOpMaLUeH;
IIPUMEHEHNE Ha YPOKE
MHTEPAKTUBHBIX ()OPM pabOTHI C
06yan'OIJ.U/lMI/lC$[: UHTEJUIEKTYaJIbHBIX
HTP, CTUMYJIHPYIOITHX
TIO3HABATEIbHYIO0 MOTHUBAIHIO
00yJaromumxcs; BKIIOYEHHE B YPOK
HTPOBBIX NPOLEAYP C LEITBIO
TI0J1/Iep>KaHUs] MOTHBAIMI
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00yJaronuxcs K MOTy4CHHIO 3HAHUH,
HaJIAXKUBAHUIO ITO3UTHBHBIX
MEKJINYHOCTHBIX OTHOIIICHUH B
KJacce.

9 kaacc (102 gaca)

HasBanue pazaena
(Tembl)
Kypca (4MCJI0 YacoB)

OcHoBHOe coaepxaHue

OcHoOBHBIE BUABI 1€ATCJIBbHOCTH Oﬁy‘lalOllII/lXCH

0P

Yuér padoueii
MpOrpamMMbl BOCIIHTAHUS

Yucia 1 BbIYMCJIECHUS.
JlelicTBUTE/IbLHBbIE YHCIA

Ow

PanmonanbHbBIC YHCIIa,
HppalMOHAJIbHBIC YHCIIA,
KOHEYHBIC U

OeCKOHEYHBIE JEeCATUYHBIE
Ipoou. MHOXKECTBO
JICHCTBUTEIIFHBIX YHUCEIT,
NeHCTBUTECIBHBIC

gmrcia Kak OECKOHCYHBIC
JIeCSITUIHBIE OpoOu. B3zamMmHO
OJTHO3HAYHOE COOTBETCTBHUEC
MEXITy

MHOY>XECTBOM  JICHCTBUTEIBHBIX
YHCEJI U MHOYXKCCTBOM TOYEK
KOOPAUHATHOU NPSIMOM.
CpaBHeHHE NeHCTBUTEIBHBIX
4qucen, apudmMeTniecKkue
IEeUCTBUS

C ICHCTBUTCIHLHBIMH YHUCIAMH.
I[MpubmmkénHOE 3HAYCHUEC
BEJIU-

YUHEI, TOYHOCTH
OPUOITKCHUS.

Oxkpyrinenue uucen. [Ipukuaka u
OLIEHKA Pe3yJIbTaTOB
BBIYHCIICHUU

Pa3zBuBaTh npeacraBjieHHs O YHUCIaX: OT
MHO€ECTBa

HaTypaJbHBIX YHUCEI JO MHOXKECTBa
JIEUCTBUTEIBHBIX

qucell.

O3HAKOMHTBCHA C BO3MOXXHOCTBIO
OpPEACTABICHUS AEHUCTBUTEIBHOTO YHUCIA KAK
OCCKOHEYHOU NIEeCATUIHOH OIpOoOH, MPUMEHATH
JIECATUIHBIC NPUOIMKECHUS pallHOHATBHBIX U
UppalOHaJIbHBIX YUCEII.

HN3o00paxaTh AeHCTBUTENbHBIE YHCIIa TOUKAMU
KOOPJAUHATHOMN IPSIMOM.

3anuceiBaTh, CPABHUBATH U YIOPSAI0YMBATH
HelCcTBUTEIbHBIE YHCIIA.

BBINOJIHSATH, coueTasi yCTHbIE U MMUCHbMEHHBIC
npUEMBI,

apudmMeTHyecKue JelcTBMS C palMOHAJIbHBIMU
YHUCJIaMH; HAXOAMTh 3HAaYEHUS CTEIEHEH C
LEeJbIMH ITOKA3aTeIsIMU U KOPHEN; BBIYMCJIAATH
3HAYE€HMUs] YMCIJIOBBIX BBIPAYKEHUMU.

[Monyuurs npeacraBjieHue O 3HAYUMOCTHU
JEUCTBUTENIbHBIX YHUCEN B MPAKTUYECKOM
IEeATEIBHOCTH YeJIOBEKa.

AHAJIU3UPOBATH M J€JIaTh BbIBOJAbI O TOUYHOCTH
NpUOI>KEHUST NeUCTBUTEIILHOTO YHCIa TIPU
peuieHUU 3a/1a4.

OKpYIJasiTh ICHCTBUTEIHLHBIE YHCIA,
BBINOJIHATH NPUKUIAKY pe3yJibTaTa
BBIYHCJICHUH, OLEHKY 3HAYE€HUMN YHUCIOBBIX
BbIpaXX€HUH.

3HAKOMHTBCH C MCTOPUEH Pa3BUTHS
MaTEeMaTHKH.

https://fincult.info/teachin
g/metodicheskie-
materialy/

Katanor 6ecrutaTHoro
1rdpoBoro

KOHTeHTa Ha educont.ru
(1C,

IMpOCBCLICHUC,
(bokcdopa, HOBBIH AUCK)
https://www.yaklass.ru/
https://uchi.ru

[loOyxnenue
oOydJarommxcs coOIoaaTh
Ha YpOKe OOLICHPHHSTHIC
HOPMBI TIOBE/ICHUS,
TIpaBHJIa OOIIEHHS CO
CTapUIMMHU U
CBEPCTHHUKAMH, IPUHLIUIIBI
y4eOHO# AUCILMIUIMHEL 1
CaMOOpraHU3alHy;
NIPUMEHEHHE Ha YPOKe
HHTEPAKTUBHBIX opM
paboThI C 0OYYAFOIITIMHUCS:
HHTEJUICKTYaIbHBIX HID,
CTUMYJTUPYFOLIHUX
MI03HABATEIbHYIO
MOTHBAIMIO 00YUaIOIIHXCS;
BKJIIOUEHHE B YPOK
UTPOBBIX MPOLEAYP €
LENBIO TOJUIepKaH s
MOTHBAIUH 00yYAIOIHXCSI
K MOJTy4YEHHIO 3HAHHUH,
HANQKHBAHHIO MTO3UTHBHBIX
MEXIIMYHOCTHBIX
OTHOIIEHUH B KJ1acce.
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YpaBHeHust Jluneitnoe ypaBHeHUeE. OcBauBaTh, 3aMOMHHATH U NPUMEHSATH https://fincult.info/teachin | Ycranosneunue
U HepaBeHCTBA. Pemenne rpaduyeckne g/metodicheskie- JIOBEPHTCIIBHBIX
YpaBHeHust YPaBHEHH, CBOISIIUXCS K MeTOABI IIPH PEIICHUH yPaBHEHUM, HepaBeHCTB | materialy/ OTHOLUCHHH C

¢ oHOi JTUHEHHBIM. U UX CHCTEM. Karasor GecriaTHoro oOyuaromMuCs,

. CIOCOOCTBYIOIINX
nepeMeHHo i KBaapatHoe ypaBHEHHE. Pacno3HaBaTh 1iejible U IpOOHBIE YPABHCHUSI. (poBOro HOSHTHBHOMY BOCIDHATHIO
(14 g) Pemienve ypaBHEHUH, PewmiaTh jJiuHeiiHbIe U KBAaJpPaTHbIE YPABHEHH, KoHTeHTa Ha educont.ru 06yan0HMMZICH P

CBOJISILITUXCSI ypaBHEHHUsI, CBOJSIIIIHECST K HUM, nipocTeiimue | (1C, TpeGoBanHii 1 POCHG
K KBaJApaTHBbIM. ,Z[pO6HO'paI_II/IOHaJ'ILHI)Ie YpaBHCHUA. TMpOCBCIICHUE, YUUTEINS, IPUBJICUSHUIO X
BukBagpaTHbie Ipensararh BO3MOYKHBIE CITIOCOOBI PEIICHUsI (boxcdop/, HOBBIH IUCK) | BHUMaHHUS K 06CYXKIaEMOM
YpaBHCHUS. TESKCTOBBIX https://www.yaklass.ru/ Ha ypOKe HHpOpManuu
IIpumMmepsl penieHus 3a/1a4, 00CYKAATh UX M PelIaTh TCKCTOBBIC https://uchi.ru aKTHBH3ALHMH HX
ypaBHEHHH 3a/71a4M pa3sHBIMH CIIOCOOaMH. O3HABATCILHON
TpeTheil M 4eTBEPTOI cTeneHell | 3HAKOMMTBLCS ¢ MCTOPHel Pa3BUTHA ACATCILHOCTH; BRIFOICHIC
B YPOK HUT'POBBIX POLETYP
pas3ioKeHrueM Ha MHOKUTEINU. | MAaTEMAaTHKH.
C LICJIbIO TOAACPIKaHU
Penrenwne ﬂpP6Ho—pauH0HanL MOTHBaITH 06 yIAIOMUXCA
HBIX ypaBHCHHUMU. K TIOJIyYCHHIO 3HAHUH,
Pemrenue TeKCTOBBIX 3a1a4 HAJIAXKMBAHUIO ITO3UTHBHBIX
anre4panvyeckumM MeTOIOM MEKITHYIHOCTHBIX
OTHOILIEHUH B KJlacce
opranusanys medceraa
MOTUBHUPOBAHHBIX U
SPYAMPOBAHHEIX
00yJaronmxcs HaJl UX
HEyCHIEBarOINMHN
OJTHOKJIaCCHUKAaMH,
JTAFOIIEero 00yJYaroIIMMCs
COLIMAJIBHO 3HAYUMBIH OIIBIT
COTPYIHHYECTBA U
B3aMMHOM TTOMOIITH;
WHULUAPOBAHUEC U
HOIEPIKKA
HCCHCHOB&TGHBCKOﬁ
ACATCIIBHOCTH
00ydJarommxcs B paMKax
peanmm3ani nMnu
WHINBUAYAJIBHBIX 1
TPYIIOBBIX
HCCIICA0BATCIBCKUX
MPOEKTOB,
YpaBHenus JluHeliHO€ ypaBHEHHE C ABYyMsI OcBanBaTh U NPUMEHSITh IPUEMBI PEIICHUS https://fincult.info/teachin | Bxmouenue B ypox

1 HepaBeHCTBA.
Cucrembl ypaBHeHHil
(14 q)

IIEPEMEHHBIMHU U €ro rpaduk.
Cucrtema OByX JTHHEHHBIX
ypaBHEHUIl C AByMs
NEePEMEHHBIMHU U

e€ pemeHue. Pemenue cucrem

CUCTEMBI
JBYX JIMHEUHBIX ypaBHEHHUIl C IAByMs
IIEpEMEHHBIMU U

CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJHO
ypaBHEHHE

g/metodicheskie-
materialy/

Karaitor 6ecruiaTHOro
rdpoBoro

KOHTeHTa Ha educont.ru

HUTPOBBIX MPOLETYP C
LIEJNTBIO TIOIICPIKAHUS
MOTHUBAIIMU O0YYAIOIIUXCS
K MOJTY9IEHUIO 3HAHHH,
HaJIa)KUBAHUIO [TO3UTHBHBIX
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ABYX YpPaBHEHUM, OJHO U3
KOTOPBIX JJUHEUHOE, a JAPyroe
— BTOPOIl CTEIEHU.
I'padmaeckass mHTEpIIpETAITHS
CHUCTEMBbI YPAaBHCHUH C IBYMs
nepeMeHHBIMH. PenieHue
TEKCTOBBIX 33724
anreOpandecKkuM criocooom

HE SIBJISICTCS JTUHCEHUHBIM.

Hcnoab3zoBaTh  (GyHKIHOHAJIBHO-
rpaduueckue MIPECTaBICHUS I pellleHUsI
M MCCJIeIOBAHNUS yPaBHEHUH U

CUCTEM.

AHaIM3MPOBATh TEKCThI 32/1a4, PelIaATh UX
anreOpanyeckuM CIOCOOOM: MepexouTh OT
cIIoBeCHOU (pOpMyYJIMPOBKHU YCIJIOBHS 3aJ1auil K
anreOpandecKoil MOJAEIH IMyTEM COCTaBIICHUS
CHUCTEMBI YpaBHEHUIl; pelIaTh COCTaB JICHHYIO
CUCTEMY YPaBHECHHI; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS € MCTOPHMeH pa3BUTHSA
MaTE€MaTUKU.

(1C,

MIPOCBEIICHHUE,
(bokchopa, HOBBIH ANUCK)
https://www.yaklass.ru/
https://uchi.ru

MEKJINYHOCTHBIX
OTHOIIEHUH B KJlacce
opranuszanus medcersa
MOTHBHPOBAHHBIX U
IPYAUPOBAHHBIX
oOydJaromumxcs HaJ UxX
HEYCIIeBAIOINMHA
OJTHOKJIACCHUKaMH,
JTAFOIIETO 00YJIarONIHMCS
COITMAJIBHO 3HAUYMMBIH OIIBIT
COTPYAHHYECTBA H
B3aMMHOM TTOMOIIIY;
WHHUIUAPOBAHHE U
MOJIePIKKa
HCCIIEI0BATEIbCKON
JeSTeIbHOCTH
00yJaronuxcst B paMKax
peanu3anuu IMU
HHIUBUAYaTbHBIX H

TPYIHIOBBIX
HCCJIICAOBATCIBCKUX
HPOEKTOB
YpaBHeHust YucnoBrle HepaBeHCTBA W HUX | UMTaTh, 3aMUCHIBATH, NOHMMATh, https://fincult.info/teachin | TloGyxnenue
U HepPaBeHCTBA. CBOMCTBA. HHTEPIPETHPOBATH HEPABEHCTBA; UCIIOJIb30BATh g/metodicheskie- 00y4arommxcs cooIoIaTh
HepagBencrBa JIunerinnie HEpaBCHCTBA C | CHMBOJIUKY Y TCPMHUHOJIOTHIO. BBIMOJIHATEH materialy/ Ha YPOKe OOLICIPHHATEIC
(16 1) OIHOW mEepeMEeHHOH W  uX | NpeoOpa3soBaHHs HEPABEHCTB, MCHOJIb30BaTh It | Karanor Gecruiatoro HOPMBI TIOBC/ICHHA,
peleHue. npeoOpa3oBaHus CBOWCTBA YHUCIOBBIX (poBOro 2?;;:;?\;6;IGHM co
Cucrtembl JIUHEWHBIX | HEpaBeHCTB. Pacnmo3HaBaTh JIMHEIHbIE U KOHTeHTa Ha educont.ru CBEpCTHHKAME, TIHHITAITET
HEpPaBEHCTB c OJHOM | KBaJipaTHbIE HEpaBeHCTBa. Pemiarb JIUHEHHbIE (1€, y4eGHOM ACLHTITHHDL 1
MEpEMEHHON U MX pENICHHE. HEPaBEHCTBA, CHCTEMBI JIMHEHHBIX HEPABEHCTB, | MPOCBEIICHHE, CaMOOpPTaHU3ALNN;

KBa,Z[paTHI:Ie HCPpAaBCHCTBA U UX

pemenue.
I'pacdmueckass  uUHTEpHpeTanus
HEpPaBEHCTB "u CUCTEM
HEpPaBEHCTB c JIIBYMS
IIepeMEHHBIMU

CHCTEMBbI HEpaBEHCTB, BKJIFOYAIOIINX KBa
JIpaTHOE HEPABEHCTBO, M PEIIaTh UX;
00CyKIaTh MOJTYUYCHHBIC PEIICHUS.
HN3o6paxarsb peuienue HEepaBEHCTBA u
CHUCTEMBbl HEpPAaBEHCTB Ha YHCIIOBOW MNPsSMOH,
3alUCHIBATH PEIICHHE C IIOMOIIBI0 CHMBOJIOB.
PemnaTe KBagpaTHBIE HEPABEHCTBA, HCIIOIb3YS
rpapuaeckmue ImpeIcTaBICHUS.

OcBauBaTh M NPUMEHATH HEPaBEHCTBA IpH
peIIeHNN pa3IUYHBIX 3a7Jad, B TOM YHCJIE
MIPAaKTUKO-OPHUEHTUPOBAHHBIX

(bokcdopa, HOBBIH TUCK)
https://www.yaklass.ru/
https://uchi.ru

NpUBJICYCHHE BHUMaHHS
00yJaroIMxcst K
[IEHHOCTHOMY aCIIeKTy
H3y9IaeMbIX Ha ypoKax
SIBJICHHH, OPTaHU3aIs UX
paboTHI ¢ moTy4aeMoi Ha
YPOKE COIHaTbHO
3HAYUMOW MH(pOpMaLHeH;
IIPUMEHEHNE Ha YPOKE
MHTEPAKTUBHBIX (HOPM
paboThI ¢ 00yJaIOIIMHUCS:
HMHTEIJUICKTYaJIbHBIX UIP,
CTUMYJIUPYIOIINX
MTO3HABATEILHYIO
MOTHBAIIHIO 00yJaIOIINXCS;
BKITIOYEHHE B YPOK
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HTPOBBIX NIPOLIERYP C
LTI TOATEPIKAHHS
MOTHUBAIIMU 00YUYaIOIIUXCS
K MOJIy4YEHUIO 3HaHWH,
HaJIaXXMBaHUIO TO3UTHBHBIX

MEXKINYHOCTHBIX
OTHOIIICHUI B KJIacce.
DyHKIUH Ksanparuunasi ¢yHKIHs, e¢ | PacmoznaBaTth BuHABl u3y4daeMblix (yskuwmii; | https:/fincult.info/teachin | Ycranosnenue
(16 ) rpaduK U cBOCTBA. WIIIOCTPHPOBATE CXeMaTH4YeCKH, 00bsicHATH | g/metodicheskie- JIOBEPUTEITLHBIX
IMTapa6oia, KOOpAUHATEI pacIiojio’)KeHHe Ha KOOPIWHATHOMN TurockocTH | materialy/ OEHOL“GHHH ¢
BEpPIIMHBI MTapaGoIbl, OCh rpadukos GpyHnxuuii Buma:y = kx, y = kx + b, | Karanor 6ecrnataoro ° yqagOmHMm”’
CIIOCOOCTBYHOIIUX
CUMMETPHHU TapaboJIbl. k uhpoBoro
C p p y=",y= ax?, y = axd, ungp d ¢ TO3UTUBHOMY BOCHPHUSATHIO
TeneHHbIe QYHKIIHUU C N KlogTeHTa Ha educont.ru N, S
HaT AJIBHBIMH ITOKa3aTCJIsIMHU - 7
yp = y= X, Y = |X| B 3aBUCUMOCTHU OT 3HAYSHUU ¢, TpeGOBaHH U IPOCEO
2 1 3,ux rpaduiH u CBOHCTBA. k05()(PHIUEHTOB; ONKCHIBATHL UX CBOMCTBA POCBETIEHHS, YHUTCIA, [IPUBJCHCHIIO X
I'paduku  pyHKIUN: p 1 > : (boxcdop, HOBBIH AUCK) | BHUMaHHA K 00CykKaaeMoii
y = kx, aCMO3HABATE KBAAPAaTHIHYIO QYHKIHIO 1O https://www.yaklass.ru/ | na ypoke urpopmamu
y = kx + b, dbopmye. lennonnn, NPUMEPBI KBAJPATHIHBIX | peyoc. /1 chi.ry AKTHBH3ALIH HX
y = ax? 3aBHCHMOCTEH U3peanbHON KU3HU, QU3UKH, HO3HARATENBHOM
1
X T€OMETPHH. JEATENBLHOCTH;
= ad, y =VX, y = x| BeISABJASATE 1 0000111aTh OCOOEHHOCTH Tpaduka o0yKIeHHE 00yarOLIXCs
y P y Y KBaJipaTUYHOM pyHkIuu y = ax® + bx + c. cobmoath Ha ypoKe
y=z CTpouThs U H300paKaTh CXeMaTHYECKH TpaduKH OGIIeNPHHSATBIC HOPMEI
KBaJIpaTHYHBIX (PYHKIIHMH, 3aIaHHBIX POpMyIaMu TIOBCCHHA, TpaBHIa
a2y — 2 _ 2 OOIIEHHS CO CTAPUIMMH U
Bumay =ax?y = ax?2 + q,y = a(x + p)%
_ 2 CBEPCTHUKAMH, IPUHIIUATIIBI
y = ax® + bx + c. 6110
. Y4€OHOU OUCHUIIUHBI U
AHAJIM3UPOBATH U MPUMEHSATH CBOIiCTBA CaMOOpTaHH3ALINN;
N3YYCHHBIX q)yHK]_[I/Iﬁ JJIA UX TIOCTPOCHUA, B TOM BKJIIOYEHUE B YPOK
YHUCJIe C TTOMOIIBIO ITH(PPOBBIX PECYPCOB. MTPOBBIX TIPOLELYP C
LEJIBIO OAACPIKAHUA
MOTHBAIIUHN O6y‘IaIOU_H/IXCﬂ
K IMOJIYYE€HUIO 3HaHHﬁ,
HaJIA’)KUBAHHUIO ITIO3UTHUBHBIX
MEKINYHOCTHBIX
OTHOIIEHUH B KJlacce
opraHusanys medcerea
MOTHUBHUPOBAHHBIX U
3pYAUPOBAHHBIX
oOydJaromuxcs HaJ UX
HEYCIEBaOIUMH
OJHOKJIaCCHUKaMMH.
Yucaosbie ITonsitue uucnoBoi mnociienoa | OcBanBath " NPUMEHATH nanexcueie | https://fincult.info/teachin | Ipusneuenue BHUMaHus
nocjaexosareabnocru (15 | TenpHOCTH. 0003HaYeHUs, CTPOUTH peuesbie | g/metodicheskie- 0Byvatonuxcs K
q) 3amaHue  MOCJICIOBATSIILHOCTH | BbICKA3bIBAHUS C ucroyb3oBanuem | materialy/ HCHHOCTHOMY acTeKTy
< < ~ 1/13yqaeM1>lx Ha ypOKax
pEeKyppeHTHO#H  GOpMYyJIOl W | TEpPMHHOJIOTHH, CBsI3aHHOU c nonstueM | Karasnor 6ecruiaTHOro
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dopmyIoit n-ro dieHa.

Apudmernyueckas u
TeOMETpHUYECKass  MPOTPECCHUH.
DopMybl n-ro 4jeHa
apudmMeTrnyeckou 5
reOMETPUUECKOU  IIPOrpeCcCHUi,
CYMMBI IIEPBBIX N YJICHOB.
HN3o6pakeHue YJICHOB
apudmMeTrnyeckou 5
reoMeTpHUYecKoi nporpeccui
TOYKaAMU Ha KOOpAWHATHOU
MIOCKOCTH.

JIuHeHbIN u

BKCHOHGHHI/IaJILHblﬁ PpOCT.
CJI10XKHEBIC IIPOLCHTHI.

IIOCJIeJOBATEILHOCTH.

AHaJIM3MPOBATH dhopmyy n-ro 4jeHa
ITOCJIe0BaTEIILHOCTH WA PEeKypPPEHTHYO
dbopmyy U BBIYUCJISATH YJICHBI
IoCJIe0BaTEeIbHOCTEH, 3aJaHHBIX 3TUMHU
dbopmynamu.

YcTranaBiMBaTh 3aKOHOMEPHOCTh B TOCTPOCHHH
MOCJIC/IOBATEILHOCTH, €CJU BBHIITUCAHBI IIEPBHIC
HECKOJBKO €€ 4JICHOB.

Pacno3naBarthb apupMETHIECKYIO "u
FeOMETPHYECKYI0 NPOTPECCHH NPU  PasHBIX
criocobax 3aIaHus.

PemaTp 3a1adu ¢ HCIIOJIb30BaHueM (popmyi N-
ro wieHa apu(pMeTHIeCKOH U reOMeTpHUUECKOMN
MPOrPECCHil, CYMMBI IEPBBIX N YJICHOB.
H3o00paxkars  WICHBl  IOCJIEI0BATECIBHOCTH
TOYKaMH Ha KOOPJAMHATHOM IIOCKOCTH.
PaccmaTpuBaTh NpuMephl MPOLECCOB U SIBJIEHMIT
U3  peajJbHOM  JKW3HU, HUIIOCTPUPYIOUIHE
U3MEHEeHHE B apHU(METHYECKOH NpOorpeccuu, B
reOMETPHYECKOH  MpOTpeccHu; H300pakarh
COOTBETCTBYIOIINE 3aBUCHMOCTH I'paUueCKU.
Pemiate 3aja4yM, CBs3aHHBICE C YHCJIOBBIMU
IIOCJIEIOBATEILHOCTAMH, B TOM 4YHCJE 3adadd
W3 peallbHOW JKU3HH C HCIOJB30BaHHUEM
mU(GPOBBIX TEXHOJNOTHH (JIEKTPOHHBIX TaOIHIL,
rpauuecKoro KallbKyJsiTopa U T.IL.).

Pemiarp 3a/1auy Ha CJIOXHBIE MPOLIEHTHI, B TOM

4ucie 3aJadd M3 peajbHONM MpakTUKU (cC
HCIIOJIb30BAHUEM KaJIbKyIATOPA).

3HAKOMUTHCHA c ucTopuei pa3BUTHA
MaTeMaTHKHU

UPPOBOTO

KOHTeHTa Ha educont.ru
(IC,

MPOCBEIIECHHE,
(boxchop, HOBBII TUCK)
https://www.yaklass.ru/
https://uchi.ru

SIBJICHHH, OpraHu3aIus ux
paboTHI ¢ mosygaeMoi Ha
YPOKE COLHATbHO
3HaYMMON HH(OpMaLueii;
BKIJIIOUEHHE B YPOK
HTPOBBIX NPOLEAYP C
LEeITbI0 TTOATePIKAHHS
MOTHBAIMH 00yJarOIIIXCsI
K HOJTy9IeHHIO 3HAHWH,
HaJIaXMBAHUIO ITO3UTHBHBIX
MEKJINYHOCTHBIX
OTHOLIECHUH B KJacce
opranuszanus medcersa
MOTHBHPOBAHHBIX U
SPYAMPOBAHHEIX
00yJaroNuXxcs HaJl UX
HEYCIIeBAIOINMU
OJTHOKJIACCHUKAaMH,
JAFOIIEro 00y9YatoIIIMCs
COIMAIBHO 3HAYMMBIH OIIBIT
COTPYAHHYECTBA H
B3aMMHOM ITOMOIITH;
HWHHIUAPOBAaHHE U
TOJIJIepIKKa
HCCIIEI0BATEIbCKON
JeSTeIbHOCTH
00yJaronuxcst B paMKax
peann3anuyu IMU
HMHJIUBHYaTbHBIX U
TPYHITOBBIX
HCCIIEI0BATEIBCKIX
HPOEKTOB, 4TO JACT
00yJaroIIMMCs
BO3MOXXHOCTb PHOOpECTH
HaBBIK CAMOCTOSITEIILHOTO
pelIeHns: TeopeTuYecKon
poOIIEeMBI, HABBIK
TeHePHPOBAHUS U
odopMIiteHHsS COOCTBEHHBIX
HJIeH, HaBBIK
YBAXUTEJIBHOT'O OTHOILIEHUSA
K 9y>XXUM UM,

o opMIIEHHBIM B paboTax
JpYTUX HCCIeoBaTeIeH,
HaBBIK ITyOJIMIHOTO
BBEICTYIIICHUS HEpex
ayJIUTOpHEH,
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apryMEHTHPOBAHUS U
OTCTaMBaHMUS CBOEH TOUKU
3pEHUSL.

IloBTOpEHUE,
0000menune,
cucTeMATH3auMs 3HAHUI

(18 u)

Yuciaa u BbIYMCJIECHUS (3aHI/ICL,

OnepnponaTb NMOHATUSIMMU. MHO>XECCTBO,

https://fincult.info/teachin

CpaBHCHUE, NENCTBUS C | MOAMHOYKECTBO, Ollepalii HajJ MHoxecTBamu; | g/metodicheskie-
MEHCTBUTEIbHBIMH  YHCIIAMH, | HCIOJBL30BAaTh Tpaduueckoe mnpeactaBiieHue | materialy/
YHUCIIOBAsT MpsiMasi, MPOLCHTHI, | MHOXKECTB ISl OMKCAaHUs pealbHBIX mpolieccoB | Karanor 6ecruiaTHoro
OTHOIICHUS, NPONOPUUY; | U SBICHUW, IPH pPEHICHUH 3alJad M3 APYrux | OudpoBoro
OKpYyTJICHHE, OpUOIIMIKCHUE, | YI4eOHBIX MPEeIMETOB. KOHTeHTa Ha educont.ru
OIIEHKAa; PEIICHHE TEKCTOBBIX | AKTYaJlu3HpPOBATh TEPMHHOJOTHIO U ocHOoBHbIEe | (1C,
3aga4 apuMETHIECKUM | AeficTBUA, CBA3AHHBIEC ¢ YMCJIAMHU: HATYPAJIbHOE | IPOCBELICHUE,
crroco6om) YHCJI0, IPOCTOE€ W COCTAaBHOE YHCHA, JEIUMOCTH | (OKC(OpH, HOBHIHA ANUCK)

HAaTypaJbHBIX 4YHCEJ, NOpHU3HAaKK jgenumoctH, | https://www.yaklass.ru/

[eJIoe YHCI0, MOIYJIb 4YHCia, OObIKHOBeHHass u | https://uchi.ru

MeCSITUYHAsT ApOOHM, CTaHMAPTHBIA BUI dYHCIA,

apupMeTHYECKU KBaJgpaTHBI KOPEHb.

BbInoyiHsaTh AeiicTBUS, CPAaBHHUBATH "

YHOPSIA0YMBATH YHCJIA, MPEACTABIATh YUCIA Ha

KOODAMHATHON  NpsIMOH, OKpYIJIATH  YHCIIA;

BBINOJHATH, NPUKHAKY M OLEHKY pe3ylibTrara

BBIYHCJIEHUH.

Pemate TekcTOBBIE 3aJauM apU(METHYCCKUM

criocoboMm. Pemate mnpakTHdeckue 3aJayu,

cozepxalne MPOLICHTHI, JIOJIH, 4acTH,

BBIPAXKAIOIIHE 3aBHUCHMOCTH: CKOpPOCTH —

BpEMsI — pacCTOSIHHE, IIEHa — KOJUYECTBO —

CTOMMOCTb, 0O0BEM paboThl — BpemMs —

MPOU3BOIUTEIBHOCTD TPYIA.

Pa30uparh peaibHBIC JKU3HEHHBIC CHTYaIlHH,

dopmynupoBaTh WX Ha S3bIKE MaTEMATHKH,

HAXOAUTH pelieHue, MIPUMEHSIS

MaTeMaTH4YeCKUI ammapar,

MHTEPNPETUPOBATH PE3yJIbTaT.
Anredpanyeckue BbIpaxkenusi | OnepupoBaTh MOHATHAMHU: cTeneHb ¢ wenbiM | https:/fincult.info/teachin
(mpeoOpazoBaHue rmokasarejieM, apu@MeTHYecKnii KBaapaTHbIid | g/metodicheskie-
anreOpanvecKux  BBIPAKECHUM, | KOPEHb, MHOTOYIEH, anreOpamdeckas apo6b, | materialy/
JIOITyCTUMBIC 3HAYUCHHA) TOXJIECTBO. Karanor 6ecruratHoro

BbINOJHATL OCHOBHbIE JAeWCTBHS: BBINOIHATH | [U(PPOBOTO

pacuétel mo ¢opmynamM, nOpeoOpa3oBLIBATH | KOHTEHTa Ha educont.ru

nessie, ApOOHO-pamyoHalbHBIE BBIpakeHus u | (1C,

BBIP@XXEHUSI C  KOPHSMH, peajlru30BBIBATE | MPOCBEIICHHE,

Pa3JIOKECHHUEC MHOI'OYJICHA HA MHOXXUTCJIINU, B TOM

(boxcdopa, HOBBIH JTUCK)
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9HUCIIE C HCIIONb30BaHHEM (OpPMyn pPasHOCTH
KBaJpaTOB M KBaJapaTa CyMMBI M pa3HOCTH;
HaXOJUTh HJOIIyCTUMBIE 3HAUCHHUS MMEPEMEHHBIX
TS IPOOHO-PAMOHAIBHBIX BBIpXCHUM,
KOpHEM.

MoaeanpoBaTh ¢ nomMouipio Gopmyis peanbHbIS
MPOLECCHl U SIBJICHUS

https://www.yaklass.ru/
https://uchi.ru

DyHKIUH (noctpoeHnue,
CBOMCTBa W3Y4YECHHBIX (YHKIIUNH;
rpadudgeckoe pelieHue

YpaBHEHUI U UX CUCTEM)

OnepupoBaTth NOHATHUAMM:. QYHKIHS, rpaduk
¢byHknun, Hynmm QYHKOUW, JIIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, OPOMEXYTKH
BO3pacTaHus, YyObIBaHUs, HauOoJblIece U
HanMCEHbIIIee 3HaUCHNUSA (PYyHKIIUH.

AHaJIM3UPOBATH, CpaBHHUBATh, 00cyxK1aTh
CBOWCTBa(PyHKIHH, CTPOUTH UX T'pa]uUKU.

OnepupoBathb MOHATHSIMM: npsiMast
MIPONOPLIHOHAIBHOCTb, oOpaTHas

MIPOIIOPIIUOHAIBHOCTD, JINHEHHast  (QYyHKIH,
KBaJipaTH4Has QyHKIUsI, napadoia, runepooa.
HUcnoub3oBarts rpaukM Ui OIpeaesICHUs
CBOMCTB, MHpPOIECCOB M 3aBUCUMOCTEH, s
peuleHus 3a1a4 U3 IpYrux y4eOHbIX IPEeIMETOB
U  peaJbHOW JKH3HH; MOAEJHPOBATH C
MOMOIIbI0 TpadUKOB pEaJTbHBIE IIPOIECCH M
SIBJICHUA.

Boipaxars ¢opmysaMu 3aBUCUMOCTH MEXAY
BEJIMYUHAMU

https://fincult.info/teachin
g/metodicheskie-
materialy/

Karanor 6ecratHoro
g poBoro

KOHTeHTa Ha educont.ru
(1C,

IMpOCBCLICHUC,
(bokcdopa, HOBBIH AUCK)
https://www.yaklass.ru/
https://uchi.ru
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PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS» 7-9 KJIACCBbI

HEJIN U3YYEHMUS YYEBHOI'O KYPCA

«MaremMaTuKy y’>K€ 3aT€M Y4YUTh HaJ0, 4YTO OHA YM B HOPSIAOKIIPUBOJUTY, — IHCAI
BEJIIMKUIN PYCCKUU ydeHbli Muxaunn BacunbeBuu JIoMOHOCOB. 1 B 9TOM COCTOUT OAHA U3
JIBYX HeJiell 00y4YeHUsI TeOMETPUU KaK COCTAaBHOW YAacTH MaTE€MaTHKH B IIKOJE. DTOW IIeJH
COOTBETCTBYET JOKazaTeJibHasl JJUHUS ONpenogaBaHus reoMmeTpuu. Cineayst npecTaBICHHONU
paboueii mporpamMme, Ha4yWHasE C CEAbMOIO Kjacca Ha ypOKax I'€OMETPUH OOYyJaroIIHMCs
YUUTCS HOPOBOJAMUTH JOKa3aTEJIbHbIE PACCYXKJCHUS, CTPOUTh JIOTUYECKHE YMO3aKJIKOUYEHHUS,
JIOKa3bIBaTh UCTUHHBIE YTBEPXKJICHUSI U CTPOUTH KOHTPIIPHUMEPHI K JIOKHBIM, ITPOBOJUTH
paccyXaeHHusi «OT HOPOTHUBHOTO», OTJIHWYATh CBOWCTBA OT IIPHU3HAKOB, (HOPMYIUPOBATH
oOpaTHBIC YTBEPKIACHHUS. Y UCHUK, OBJIAQJIEBIIMU HCKYCCTBOM pacCyXIaTh, OyJIeT NPHUMEHSTH
€ro u B OKpyxarouleu xu3Hu. Kak nucan reometrp u neaaror Mrops @enopoBud lllapeirun,
«IIOJIbMHM, MOHUMAIOIIMMH, YTO TaKO€ JI0Ka3aTeJIbCTBO, TPYJAHO M JaX€ HEBO3MOXXHO
MaHUOYyJIUpoBaTe». M B 3TOM COCTOMT Ba)XHOE€ BOCHHUTATEJIBHOE 3HAY€HUE U3YyUYECHUS
reoOMeTpUH, MNPUCYIIEE HMEHHO OTEYECTBEHHOW MaTeMaTudeckoil mikosie. Bmecte ¢ Tem
aBTOPBI IPOTrpaMMbl ONPEIOCTEPETAIOT YUYUTENsI OT H3JIUIIHEro (opmanuiMa, OoCOOCHHO B
OTHOLICHUM HadaJl U OCHOBaHUM reomerpun. Ppannysckuii maremartuk JKan JlpenoHHe 110
5TOMY HNOBOJY BBICKa3zajcs Tak: «UTo KacaeTcs NEIMKAaTHOU MpPOOJIEMbI BBEJICHUS «aKCHOM,
TO MHE Ka)K€TCs, YTO Ha IEPBBIX MOpax HY>XHO BOOOIIEe u3berarb NpOU3HOCUTH CaMO 3TO
ciioBo. C Jpyrou ’ke€ CTOpPOHBbI, HE CleAyeT YIIyCKaTb HU OJHOW BO3MOYXHOCTH JaBaThb
OpUMEPHI JIOTUYECKUX 3aKJIIOUYEHUM, KOTOphIE KyJa B OOJIbIIIEH Mepe, 4eEM M€l aKCHOM,
SIBJISIFOTCSI ICTUHHBIMHM U €IMHCTBEHHBIMHU ABUTaTEISIMU MAaTEMATUUYECKOTO MBIIIIJICHUSD.

BTopoiil 1enpro u3ydeHusi T€EOMETPHUH SIBJISIETCSI UCHOJIb30BAaHUE €€ KaK MHCTPYMEHTAa
NpU pPEHIeHUU KaK MaTeMaTHYE€CKHX, TaK MW IPAKTHYECKHUX 3aJ1a4, BCTPEYAIOIIUXCS B
peanbHOM XHU3HU. OKOHYMUBHINN KypC I'€OMETPUU HMIKOJIBHHUK JIOJKEH OBITh B COCTOSIHUH
OINpeneINTh NeOMETPUUYECKYI0 (PUTYpy, ONHUCATh CJIOBAMHU JAaHHBIA YEpTEX HIU PUCYHOK,
HaWTHU IJIOIIAJIb 3€MEJIBHOTI'O y4YacTKa, pac CUYUTaTh HEOOXOJAMMYIO JITIMHY OINTOBOJOKOHHOIO
Kabenss i Tpedyemsble pa3Mephl rapaka JUisi aBTOMOOUIIs. DTOMY COOTBETCTBYET BTOpas,
BBIYUCIIMUTEIbHAS JIMHUSI B U3YyUYECHHUU I'€eOMETpUH B 1IKkoJie. JlaHHass mpakThdeckas JIUHUSA
SIBJISICTCSI HE MEHee BaKHOU, ueM mepBas. Emé [lnaTtoH mpeamnuceiBal, YTOOBI «Tpak/IaHe
IIpekpacHoro ropoja HU B KOEM CJIy4yae HE OCTaBJISIM T€OMETPHIO, BEJb HEMAJIOBAXKHO JAaXKe
nodoyHoe €€ NMpUMEHEHHE — B BOCHHOM JeJjie Ja, BOpPOYeM, U BO BCEX HayKax — s
JIy4dIIero MX yCBOEHUs: Mbl B€Jlb 3HAeM, Kakasi OECKOHEYHasl pa3HHlla CYIIECTBYET MEXKIy
YEJIOBEKOM MPUYACTHBIM K T€OMETPUM UM HeNnpuydacTHbIM». Jljsi »Toro yuwrtento
pPEKOMEHAYETCs MoA0upaTh 3ajladd MPaKTUYECKOro XapakTepa ISl pacCMaTpPUBAEMBIX TEM,
YUYUTH AE€TEH CTPOUTH MATEMATHUYECKHUE MOJICJIA PE€albHbIX KU3HEHHBIX CUTyalluii, IIPOBOIUTH
BBIYHUCJIICHUS] W OLIGHUBATh aJICKBaTHOCTh IIOJIydeHHOro pe3yiabrata. KpaliHe BaxHO
NOAUYEPKUBATHh CBS3U T'€OMETPUU C JIPYTMMHU IIpPeIMETaMHU, MOTUBHUPOBATH HCIIOJIB30BaTh
omnpeJ/ieJIeHUsT TeoOMEeTpUUYecKuX (GUryp W NOHSITHH, JI€MOHCTPUPOBAThH IIPUMEHEHHE
MOJIyYEeHHBIX yMEHHN B (HU3UKE U TEXHHUKE. DTHU CBsi3M Hamboliee SpKO BUIAHBI B TeMax
«Bektope», «Tpuronomerpuueckue COOTHOUIEHUs», «Merton koopauHat» M «Teopema
ITudaropax.

B zakiroueHue conuiéMcs Ha BEJIMKOTro MareMaruka u actpoHoma HMoranna Kemsepa,
4TOOBI emé pa3 NOAYEPKHYTh M METAIIPEIMETHOE, U BOCIIMTATEIILHOE 3HAUEHHE I'€OMETPHU:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum
inter causas est, cur homo sit imago Dei” (I'eomeTpusi eMHa U Be4Ha, OHa OJIMCTACT B
boxbem nyxe. Hamra nmpu4dacTHOCTh K HEW CIIY)KHUT OJHHUM M3 OCHOBAaHWM, O KOTOPBIM
4eJIOBeK  JOJDKeH ObITh  oOpasom  bosksum,  http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yyeOHOMY IUIaHy B 7—9 Kiaccax H3ydaeTcsl y4eOHbIM Kypc «l'eomerpus»,
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http://www.astro-cabinet.ru/library/

KOTOpBIIl BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pas3leiibl coaepkaHus: «l'eomeTpudeckue
¢urypsl 1 ux cBolictBa», «M3MepeHrne reoMeTpudYeCcCKUX BEJIMYMH», a Takke «JlekapToBbl
KOOpJHMHATBl Ha IUIOCKOCTH», «BekTopbe», «JIBmxkeHus mockoctu» u «lIpeobpazoBanus
IIO100Us.

Hacroseit mporpamMMoi nipegycmMaTpuBaeTcst BeiaeaeHue B yueonom wrane MAOY COLI
Ne27 um. I'.H. BopommnoBa r. Tomcka Ha u3sydeHue kypca «l eomerpusi» Ha 6a30BOM YpOBHE,
CJIEAYIONIME KOJIMYECTBO YaCOB:

Kinacc Komn-Bo yacoB 1o Koisn-Bo wacos Hroro B Hroro
0a3zucHOMY y4eOHOMY | U3 IIKOJILHOTO | HEJICITIO B rOJ
IJIaHy KOMITOHEHTa

7 xKnaccax 2 9.- TeOMETpHs - 34 68 u

8 kiaccax 2 9.- TeOMEeTpUs - 34 68 u

9 kiraccax 2 9.- TeOMETpUsI - 34 68 u

COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OZAM OBYYEHMUA)
7 kJ1ace

HauanbHble NOHATHSA reoMeTpuH. Todka, npsMasi, OTPE30K, Jyd. YToj. Buabel yrios.
BeprtukaneHble U CMeEXHble Yyribl. buccekrpuca yria. JlomaHas, MHOIOyIOJIBHUK.
ITapamiensHOCTh U NEPHEHAUKYIIIPHOCTDb NPSMBIX.

Cummerpuuabie ¢urypel. OCHOBHBIC CBOMCTBAa OCEBOW cHUMMeTpuu. [Ipumepst
CUMMETPHUH B OKPY>KAIOLIEM MUpE.

OCHOBHBIE IOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHEHUKH.

TpeyronsHuk. BreicoTta, menunana, OuccekTpuca, UX cBoiicTBa. PaBHOOenpeHHBIH U
paBHOCTOPOHHUIT TpeyrojbHuku. HepaBeHcTBO TpeyrospHuka. CBolicTBa M HOPU3HAKH
paBHOOEIPEHHOr0 TpeyroJjibHUKa. [Ipu3Haky paBeHCTBa TPEYTrOJIbHUKOB.

CpolicTBa M TIPU3HAKM HOapajuieJIbHBIX NOpsiMbiXx. CyMma yIrjioB TpeyrojbHHKA.
BHewnue yrisl TpeyrojbHHKA.

IIpsimoyronbHBbIN TpeyrojbHUK. CBOMCTBO M€HaHbl IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
NpPOBEAEHHONW K TUINOTEeHY3€e. lIpu3Haku paBeHCTBa IIPSAMOYIOJIBHBIX TPEYTrOJIBbHUKOB.
[IpssMoyToOJIBHBIN TPEYyroJbHUK C yrioMm B 30°.

HepaBeHncTtBa B reoMeTpuH: HEPABEHCTBO TPEYIrOJBHUKA, HEPABEHCTBO O JJIMHE
JJOMaHOM, TeopeMa O OOJIbIIEM yTJI€ U OOJIbIIEH CTOPpOHE TpeyrojibHUKaA. lleprieHaukysip
U HaKJIOHHAasl.

I'eomerpnueckoe mecTo TO4YEK. bHccekTprca yria M CEpeJUHHBIN NEPHNEHAUKYISAP K
OTPE3KYy KaK F€OMETPUUYECKHUE MECTA TOYEK.

OKpy>XHOCTb M KpyI, XOpJda M AuaMeTp, UX CBoOHcTBa. B3auMHOE pacnoyoxeHue
OKpY’KHOCTH U npssMoi. KacarenpHast B ceKkymias K OKpY>KHOCTH. OKPY>XHOCTb, BIIMCAHHAs
B yroJjl. BnucanHas u onmcaHHasli OKpY>KHOCTU TPEYTOJIbBHUKA.

8 kiracc

YetpipéxyronbHuku. [lapaminenorpamm, ero npu3Haku U cBoMcTBa. HacTHbIE Cily4dau
napasuieJIorpaMMoB  (TIpsIMOYTOJIBHUK, pOMO, KBajapaT), WX HOpPHU3HAKU W CBOMCTBA.
Tpanenus, paBHOOOKast Tpanenusi, €€ cBocTBa U Npu3Haku. [IpsiMmoyroabpHast Tpaneuus.

Merton ynsoenust menuansbl. LleHTpanbsHas cumMmerpusi. Teopema daneca n teopema o
OPONOPIUOHAIIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYyTroJbHUKA U Tpanenuu. LleHTp Mmacc TpeyrojabHUKA.

ITomobue TpeyroabHUKOB, KO dunueHT nmoaobus. [IpusHaku mogobus TpeyroJbHUKOB.
IIpumenenue nmoo6us IpU pEUICHUH NTPAaKTHYECKUX 3aJ1a4.

CpoiicTBa r1uiomniaaeid reomMerpudeckux  uryp. Dopmyasl I TUIONIATA
TpEeyroJabHUKA, NapajuieiorpaMmma, poMmoa u tparnenuu. OTHOMIEHUE ITUIOMIAaJIeH MOJ0OHBIX
¢uryp.

Brruucnenue niomniazaei TpeyroJbHUKOB 1 MHOTOYTOJILHUKOB Ha KJleTdyaToil 6ymare.

Teopema Iludaropa. Ilpumenenne teopemnl [Iudaropa npu permeHun MPaKTHISCKUX

59




3aj1ad4.
CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIJjia MPSIMOYTOJBHOrO TpeyroabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIECTBO. Tpuronomerpudyeckue GpyHkuuu yrios B 30°, 45° u 60°.
Bricannble U IGHTpaJIBHBIC YTIIBL, YTOJI MEXIY KacaTeJIbHOW UXOPAOU. YTIIbI MEXITY
XOpZlaMM ¢ CeKyIUIUMH. BhOucaHHbIE €W OIIMCaHHBIE 4YETBIPEXYTOJIbHUKH. B3anmHoe
pacnoyio)keHne IByX OKpykHoctel. Kacanme okpykHocrteil. OOmiyue KacaTelbHBIE K JABYM
OKPY>KHOCTSIM.

9 kanacc

Cunyc, kocuHyc, TaHreHc yrjioB orT O mgo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. DOPMYIJIBI IIPUBEICHMUS.

Pemenne TtpeyronbHUKOB. TeopemMa KOCHHYCOB MW TeOpeMa CHHYCOB. PenieHue
NPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TE€OPEMBIKOCHUHYCOB U TEOPEMbI CUHYCOB.

IIpeoOpazoBanue noaodus. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mHOpPOU3BEACHUM OTPE3KOB XOpA, TEOPEMBI O NPOU3BEAEC HUMU OTPE3KOB
CEeKYyILIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOU.

BekTop, anuHa (MOAayJib) BEKTOpA, COHAIPaABJIEHHBIE BEKTOPBI, HPOTUBOIIOI0XKHO
HAITPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OI€pallMM HAJ|
BEKTOpaMHu. PasznokeHne BeKTopa IO ABYM HEKOJUIMHEapHbIM BeKTOpaM. KoopauHarsel
BekTopa. CkajlsipHOE€ NPOU3BEJACHUE BEKTOPOB, NPUMEHEHHE JIsI HAXOXKJIACHUs JJIUH U
YIJIOB.

JlekapToBbl KOOpPJAHWHATBI Ha IJIOCKOCTH. YPABHEHUsI MNPSIMOU U OKPYKHOCTH B
KOOpJAMHAaTax, IEepecedYeHUuEe OKPYKHOCTEM W MNpsiMbIX. MeTros KOOpAuMHAT U €ro
IpUMEHEHHE.

IIpaBunbHBIE MHOTIOYTrOJIBHUKH. JliimHA OKpy>KHOCTU. ['pamycHast U1 paauaHHasi Mepa
yria, BBIYMCJICHUE NJIUH OyT OKpy>kHocTeu. [Inomane kpyra, cekropa, cerMeHra.

JIBM>KEHUsT TIOCKOCTH M BHYTPEHHHE CHMMETpUM (Guryp (3JI€eMeHTapHbIe
npeacrasyienus). [lapannensnbiii nepenoc. IToBopoT.
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INJIAHUPYEMBIE PE3VJIBTATHI OCBOEHUS PABOYEHW ITPOT'PAMMBI
KYPCA (ITIO TOAAM OBYYEHMA)

OcBoenue yueOHOTO Kypca «l'eomMeTpus» Ha ypOBHE OCHOBHOI'O OOMIETO OOpa3oBaHUS
JIOJDKHO — ofecrieyuBaTh  JIOCTHKEHHE  CJIEAYIOMIUX  IPEeAMETHBIX  0O0pa3oBaTelbHBIX
pe3yabTaTOB:

7 kaace

e Pacrio3HaBaTh W3y4YEHHBIE TE€OMETpPHUYECKHUE (UTYpHI, OMNpPEAcHsaTh WX B3aUMHOE
pacnoJioKeHue, U300pakaTh reoMeTpudeckrue (PUTYpPbhI; BBITOIHATH YEPTEHKHU MO YCIIOBUIO
3a1a4yd. M3MepsaTh JUHEWHBbIE U YIJIOBbIE BeJIWYWHBI. Pemare 3aauyd Ha BBIUMCIICHUE JUJIUH
OTPE3KOB U BEJIIMYHUH YTJIOB.

e Jlenate rpyOylO0 OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYHMH IIPEAMETOB B pPeajbHOM
’)KU3HHU, Pa3MepoOB MPUPOAHBIX OOBEKTOB. Pa3znuuate pazmepbl 3TUX OOBEKTOB MO HOPSAKY
BEJIMYUHBI.

e CTpOUTH YEPTEkKHU K F'€OMETPUUECKHUM 3ajadyaM.

e [lonbp30BaThCsl NMpU3HAKAaMH PaBEHCTBA TPEYTOJbHUKOB, HMCHOJb30BaTh ITPU3HAKU U
CBOICTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3aj1ad.

e [IpoBOIUTH JOTUUECKHUE PACCYKIAECHUS C UCHOJIb30BAHUEM I'€OMETPUUYECKUX TEOPEM.

e [lonp30BaThCsl MpU3HAKaAMHM PAaBEHCTBA HOPSIMOYTOJBHBIX TPEYrOJIbHHUKOB, CBONMCTBOM
MeJIMaHbl, IIPOBEAEHHON K THUIIOTEHY3€ IIPSAMOYIOJIBHOIO TPEYroJbHUKA, B PELICHUU
reoOMEeTPUUECKHUX 3aj1ad.

e OnpeniesisiTh NapayieIbHOCTh MPSIMBIX C MTOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMH
cexkymas. OnpenessiTh NapayieIbHOCTb IPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUECK
OJHOM IIPSAMOMN 10 TOYEK APYTrOu NPsSIMOM.

e PemaTtp 3aga4yu Ha KjeT4yaToM Oymare.

e [IpoBOAUTH BBIUMCIEHUS UM HAXOJIUTh YHCIOBBIE U OyKBEHHBIE 3HAYE€HHUS YTJIOB B
r€eOMETPUUYECKUX 3ajJadyaX C HCIOJb30BAaHUEM CYMMBbI YyIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX ITIPU MEPECEUCHUU ABYX IapaljICIIbHBIX
OpsIMBIX ceKyllei. Pemares npaktuueckue 3ajjauyv Ha HAaXOXKJICHUE YTJIOB.

e BianeTh MOHSATHEM T€OMETPUUECKOTO MECTa TOUEK. YMETh ONpeAeisiTb OMCCEKTPUCY
yTiia U CePEeIMHHBIN NEPIICHIUKYJISIP K OTPE3KY KaK T€OMETPUUYECKHUE MecTa TOYEK.

e OOpMYJIMPOBATH ONPEAEITICHUS] OKPY>XKHOCTH U KpPyTa, XOpJibl U JIMaMeTpa OKPYKHOCTH,
NOJIb30BaThCsI UX CBOMCTBAMU. ¥ METh IIPUMEHATH AT CBOMCTBA MPHU PEUICHUM 3aj1a4.

e Brnaners TMNOHATHEM ONHCAHHOM OKOJIO TpPEYroJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ uneHTp. Illonp3oBaThcs ¢dakTaMu O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYTOJIbHHUKA MEPECEKAIOTCSI B OJTHOW TOUYKE, U O TOM, YTO CEPEANHHBIC NEPIECHIUKYIISIPhI
K CTOPOHaAMTPEYTOJIbHUKA NEPECEKaIOTCs B OJTHOM TOUKE.

e Biagerp IOHATHEM KacaTE€JIbHOM K OKPY>XHOCTH, IIOJIB30BAaThBCS TEOPEMOU O
NEePIEHIUKYJIIPHOCTH KacaTeIbHOW U paJanyca, MPOBEJIEHHOTO K TOUYKE KaCaHUsI.

e [lonbp30BaThCsl MPOCTEUNIMMH TE€OMETPUYECKUMU HEPABEHCTBAMHM, I[MOHUMATh WX
OPaKTUYECKUH CMBICII.

¢ [IpoBOIMTE OCHOBHBIE TEOMETPUUECKHUE MTOCTPOCHUS C MTOMOIIIBIO ITUPKYJISI U JIMHESHKU.

8 knacc

PacrmoznaBatk OCHOBHBIE BUJIbI T-IeTI:»IpéXYFOJ’II:»HI/IKOB, HUX 3JIEMCEHTHBI, ITOJIb30BaATHCIA HUX
CBOMCTBaAMM NPU PEIICHUH F'€OMETPUUYECKUX 3aaad.

o [I[pyuMeHsATH, CBOMCTBA TOYKH TIEPECEUCHHUS] MEJHaH TPEyrojbHUKa (IIEHTpa Macc) B
peleHuun 3aaay.

e Braners noHATHEM CpeNHEU JIMHUM TPEYroOJbHUKA U TpalelUuu, IPUMEHSITb HX
CBOMCTBAa MpPH PEIICHHU TeoMeTpuueckux 3anad. Ilomb3oBarbesi Teopemon Paneca wu
TGOpCMOﬁ O MPOMOPHHNOHAJIBHBIX OTPC3KaX, IPUMCHATH UX AJIAA PCHICHUA IMMPAKTUYCCKUX 3a1a4.

e [IpumensaTs NpuU3HAKU NOAOOHS TPEYTOJIBHUKOB B PEIIEHUH I'€OMETPUUECKUX 3a/1ady.

e [Tomb3oBaTbest Teopemoii Iludaropa njst perieHus: TECOMETPUUESCKUX U MTPAKTHUCCKUX
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3as1a4. CTpOUTh MAaTEMaTUYECKYIO MOJEIb B MPAKTUUYECKUX 3aJadyax, CAMOCTOSITEJILHO JIeJIaTh
4epTEX U HaXOJAUTh COOTBETCTBYIOIIHUE JJIUHBI.

e BiajeTrh NOHSATUSIMM CHHYCA, KOCUMHYCa M TAaHI€HCa OCTPOro yrjia IPsSMOYTOJIbHOTO
TpeyrojibHUKa. [101b30BaThCsI PTUMU MOHATHUSIMU JIJIsI PEIICHUS TIPAKTUYECKUX 3ajad.

e Boiuucisate (pa3nuyHbiMM  cnoco0amMu) —IUIOHIQJb  TPEYrojJibHUKAa ¢ IUIOMIAAH
MHOTOYTOJIBHBIX (uryp (Ioab3ysich, TIJie HEOOXOAMMO, KalabKyJssiTopom). IlpumeHstb
NOJyY€HHbIC YMEHUS B IMPAKTUUYECKUX 3agadax.

e BiageTrr NMOHSTHUSIMH BIIMCAHHOTO M IIEHTPAJIbHOIO YyIJa, HUCIIOJIb30BaTh TEOPEMBI O
BIOHUCAHHBIX yIJjax, yrjiax MexX1ay XopAaaMH (CeKyIIUMU) U yIiie MeXIAy KacaTeIbHOW U XOpaou
OpU PELUICHUH T€OMETPUUECKUX 3a]ad.

e Bragerp HOOHSATHEM  OIIMCAHHOTO  YETHIPEXYTOJILHUKA, MPUMEHSTH CBOMCTBa
OMHMCAHHOTI'0 YETHIPEXYTOJIbHUKA TIPU PEHICHUU 3ajiady.

e [[pumeHsATH IMOyYEHHBIE 3HAHUSI Ha IMPAKTHUKE — CTPOUTHh MaTEMaTHYECKHE MOJEIH
JUIS 3ajJlad pea’bHOU >KU3HU U MPOBOJUTH COOTBETCTBYIOIIHME BBIYHCIICHUS C MPUMEHEHHUEM
noa00ust U TPUTOHOMETPHUH (TIOJIB3YSCh, TJIE HEOOXOAMUMO, KAJIBKYJISITOPOM).

9 kJ1acc

3HaTh TPUIOHOMETpPUUECKHE (YHKIHMHM OCTPBIX YIJIOB, HaXOJAUTh C HMX IOMOIIbIO
pa3jiMyHbIE BJIEMEHTHI IPSIMOYTOJILHOTO TPEYroJbHUKA («pEelIeHHEe NOpsIMOYTOJbHBIX
TPEYTroJILHUKOBY»). HaxoauTh (C NOMOLIBIO KaJbKYJISITOPA) JUIMHBI M YTJIBI Ul HE TaOJIUYHBIX
3HA4YCHUU.

e [lonb3oBarbest  ¢opmyslaMH NPUBEICHHUS M OCHOBHBIM  TPUIOHOMETPUUYECKHUM
TOKJIECTBOM U1l HAXOXKJICHUSI COOTHOILIEHUM MEXXYy TPUIOHOMETPUUECKUMHU BEJIUUYUHAMMU.

e llcnionp30BaTh TEOpPEMBI CHUHYCOB M KOCHMHYCOB JJIsI HAaXOXJACHHUS Pa3IUYHbIX
3JIEMEHTOB TPEYTrOJIbHUKA («pEIIeHHE TPEYyroJbHUKOBY»), IPUMEHSITh HX IPU PELUICHUU
reOMETPUUYECKHUX 3a7ad.

e Bnagerr mnoHsATHUAMH peoOpa3oBaHUsL I10JI0OMSI, COOTBETCTBEHHBIX DJIEMEHTOB
nonoOHeIx ¢uryp. Ilonb3oBaTbecs cBoMcTBaMH MOJ00HST MPOU3BOJBHBIX (UIYP, YMETh
BBIYMCJIISITh JUIMHBI U HAaXOJUTh YIJbl Y NOJOOHBIX ¢uryp. IIpuMeHsaTs cBoiicTBa mogoous B
OpaKTUYECKUX 3a7a4yax. YMETb NPUBOAUTH NPUMEPHI NOAOOHBIX QUTYp B OKpPY’KarollleM MHpE.

e [Tonp30BaTheCcs TEOpEMaMH O IIPOU3BEIAEHNUN OTPE3KOB XOP/, O IIPOU3BEJICHUN OTPE3KOB
CEeKyIlMX, O KBagpaTe KacaTeJIbHOM.

e [lonb3oBaThCcs BEKTOpamMHM, MNOHUMATh WX T'€OMETPUYECKHMH U (PU3HUUECKUH CMBICII,
OPUMEHSTh UX B PEHIEHHM TI'€OMETPUUYECKUX M (PU3MYecKuX 3agad. [IpuMeHsTh cKajsipHOe
HPOU3BEICHUE BEKTOPOB IJIsI HAXOXKACHUS JJINH U YTJIOB.

e [lonb30oBaThCcs METOAOM KOOpPJAMHAT HaA IUIOCKOCTH, MPHUMEHSITh €r0o B PEUICHUU
reOMETPUUYECKNX M MPAKTHUECKUX 3a/ad.

e Bianers NOHSITUSIMU HPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH, JJIUHBI
JIyTU OKPY>KHOCTH U paJIMaHHOU MEpPHI yIJjla, YMETh BBIYUCIIATH TLUIOIIA/Ib KPyTra U €ro 4acTe.
IIpuMeHsTh TOJyUYEeHHbIE YMEHHS B NPAKTUYECKUX 3a/jadax.

e HaxoauTts ocu (WM LEHTPHI) CUMMETPUN (PUTYP, TPUMEHSTH ABUKECHUS MIOCKOCTHU B
OPOCTEUIINX CIIydasiX.

e [IpuMeHATH MOJyYEHHBIE 3HAHUS Ha NPAaKTUKE — CTPOUTH MaTeMaTHYE€CKHUE MOJIEIIU
JUIA 3aZlad peaJbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOILIME BBIYMCIIEHHUS C MPUMEHEHUEM
noA00MsI U TPUTOHOMETPHUYECKUX (PYHKIINHI (TT0JB3YSICh, 1€ HEOOXOAUMO, KaJIbKYJISITOPOM).
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7 kaacc (68 gacoB)

TEMATUYECKOE IIVIAHUPOBAHUME YYEBHOI'O KYPCA (I10 'OJAM OBYYEHUS)

HasBanue pa3zneia
(TeMbl) Kypca
(4HCJI0 YacoB)

OcHoBHOe coJepiKaHHe

OcHOBHbIE BU/IBI 1eSITEILHOCTH
o0yuarommxcst

20P

Yuér paboueii
NMPOrpaMMbl BOCIIUTAHUS

Ipocreiimue
reoMeTpu4YecKHe
¢urypsi

M UX CBOiicTBa.
N3mepenne
reoMeTpUYecKHX
BeJIMYHH

(14 v)

IIpocreiiine reoMmeTpuyecKkue
0OBEKTHI: TOYKH, MPSIMEIC,
JYy4YH U yIJibl, MHOTOYTOJIbHUK,
JoMaHasl.

CMeXHBIE U BEpTUKAJIbHBIE
YIJBIL.

Pabora ¢ mpocrelitnmu
4yepTeKaMHU.

N3mepeHnue TUHEUHBIX U
YIJI0BBIX

BEJIMYUH, BBIYHCJICHUC
OTPE3KOB U

YI'JIOB.

ITepumerp u romane Guryp,
COCTABJICHHBIX U3
OPSIMOYTOJIBHUKOB

DopMyJIMPOBATh OCHOBHBIE ITOHSITHUS U
OIpeaeIeHUsI.

Pacno3zHaBaTh U3y4ueHHbIE TEOMETPUUECKUE
¢urypsi, onpeaeasitb UX B3aUMHOE
pacIroyio)KeHue,

BBINOJIHATH YE€PTEXK M0 YCIOBUIO 3aJa4uH.
IIpoBoauTh NpOCTEHIINE NOCTPOECHUS C
IIOMOIIIBIO

LHUPKYJIS U JIMHEUKHU.

HN3mepsaTs IHHENHbIE U YIIOBbIE BEIUYHHBI
FeOMETPUYECKHUX U MPAKTUYSCKUX OOBEKTOB.
Omnpeaes T «Ha Ijia3» pa3Mepbl pealbHBIX
0OBEKTOB, HPOBOAMTH IPyOyI0 OLIEHKY HX
pa3MepoB.

PemaTh 3agauyy Ha BBIYHUCICHHUE JUTUH OTPE3KOB
51

BEJIMYUH YTJIOB.

PemaTh 3a7a4yy Ha B3aMMHOE PacIIOJIOXKEHUE
reoMeTpuYecKux Quryp.

I[MpoBoauTh KJIACCU(PUKALMIO YIJIOB, BBIYUCISITH
JIMHEWHBIE U YIJIOBbIE BEIUYHUHBI, IPOBOJUTH
HEOOXOJMMBIE JOKa3aTeJbHbBIE PACCY>KICHUS.
3HAKOMHTBCH ¢ HCTOPHUEH pa3BUTUS M€OMETPUU.

https://fincult.info/teachin
g/metodicheskie-
materialy/

Karanor 6ecrutaTHoro
g poBoro

KOHTeHTa Ha educont.ru
(1C,

npocsernienue, poxcdopa,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

VYcranosieHue
JIOBEPHUTEIILHBIX OTHOIICHUH
¢ oOyuaromumucs,
CHOCOOCTBYIOIINX
MIO3UTHBHOMY BOCHPHSATHIO
00yJaroIIMUCS
TpeOOBaHM 1 IPOCHO
YUHTEJIsl, HPUBJICYCHHIO UX
BHUMaHUS K 00CYyXIaeMOi
Ha ypoke HHpOopMauu
AKTUBH3ALUH HX
[103HaBaTEIbHON
NIeITeNbHOCTH; TTO0YXIeHHE
oOyJaronxcst coOMoaaTh
Ha ypOKe OOIIECIPUHSTHIC
HOPMBI ITOBEACHHS, IPaBHIIA
OOILEHUS CO CTapIINMH U
CBEPCTHHKAMH, TPUHIIMIIBI
y4eOHOW TUCIUTUINHBI U
CaMOOpraHU3alINH;
NPHUBJICYCHHE BHUMaHHS
oOyJaronxcs K
LIEHHOCTHOMY aCIeKTy
H3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3alus ux
paboTHI ¢ mosTydaeMoi Ha
YPOKE COIMAILHO 3HAYMMOH
“HpOpMAaIeH; BKIIIOYEHUE
B YPOK MIPOBBIX TIPOLIEIYP €
LETBIO TTOAEPKAHHS
MOTHBALIUH 06yqa}ou11/1xc;1 K
MOJIy4YCHHUIO 3HAHUH,
HaJIKMBAHHUIO TIO3UTHBHBIX
MCKIIHNYHOCTHBIX
OTHOILICHUH B Kilacce
opranuzanus medcrea
MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX
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00yJaronmuxcst HaJl UX
HEYCIEBAIOIIIMHU
OTHOKJIACCHUKAMH,
JTAFOIIETO 00yYarOIIMCS
COIMAITLHO 3HAYMMBIN OTIBIT
COTPYAHHYECTBA U
B3aMMHOI TOMOIIY;
VHUIUUPOBAHKE U
MOJIIePIKKa
HCCIIEI0BATENbCKOM
JIeITeTbHOCTH
o0ydJaronuxcs B paMKax
peanu3anuu UMU
WHIUBUIYaTbHbBIX 1
IPYIIIOBBIX
HCCIIE0BATEIbCKUX
MIPOEKTOB, YTO JACT
o0yJaromumMes
BO3MOJKHOCTb IPHOOpECTH
HaBBIK CAMOCTOSITEIILHOTO
PpelIeHus: TEOpEeTUIECKOM
MPOOJIEMBI, HABBIK
TeHEePHPOBAHUS U
odopMIIeHHsI COOCTBEHHBIX
HJIEH, HaBBIK
YBaKUTEIEHOTO OTHOILICHHUS
K 9yXKHUM HIESIM,

0o OpMIIEHHBIM B paboTax
JIPYTHX HCCIIeIoBaTeNeH,
HaBBIK MyOJIMYHOTO
BBICTYIUICHUS TIEPE]T
ayIuTOpHUeH,
apryMeHTHUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKHU

3peHHsL.

TpeyroabHuK Ionstne o PaBHBIX Pacno3naBaTh napbl paBHBIX TPEYroOJIbHUKOB https://fincult.info/teachin [HoGyxnenue

u(22 4) TPEYroJIbHUKAaX U IEPBUYHBIC Ha TOTOBBIX depTexax (C yKazaHUEM g/metodicheskie- 00yuatommxcst codmosaTh
OpeACTABICHUS o PaBHBIX HpI/ISHaKOB). materia|y/ Ha YPOKe OOIIENPHHATEIE
(KOHTPY?HTHBIX) purypax. BeiBOAUTH CIIEACTBUS (paBeHCTB Karaor GeciaTHOro HOPMBI TIOBEJICHUS, IPABUIIA
Tpu npusHaka  paBeHCTBa COOTBETCTBYIOIIMX 3JIEMEHTOB) M3 PaBEHCTB mbposoro OOLIEHHS CO CTAPIIMMHU U
TPEYrOJbHUKOB. TPEYrOJBHUKOB. CBEPCTHUKAMH, IIPUHIIUIIBL

. KOHTeHTa Ha educont.ru o

ITpuznaku paBCHCTBaA (I)OpMyJII/IPOBaTb OIIPECACIICHUSA y4eOHOM TUCHUIIINHBI U
OPSIMOYTOJIbHBIX OCTPOYTOJILHOTO, TYIIOYTOJILHOTO, (1€, CaMOOpraHH3aLHH;
TPEYTrOJIbHUKOB. CBoiicTBO OpsIMOYTOJILHOTO, paBHOOEAPEHHOTO, npocsenienue, poxedopa, NPHUBJICYECHHE BHUMAHUS
MearaHbl MPSIMOYTOJILHOTO PaBHOCTOPOHHETO TPEYTOJIHLHUKOB; HOBBI JIVICK) 00yJarouxcs K
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TpEeyroJbHUKA.
PaBHOOenpeHHbIC u
PaBHOCTOPOHHUE
TpeyrojdbHUKU. [lpusHaku wu
CBOMCTBa  paBHOOEAPEHHOTO
TPEyTOJIbHUKA.

IIpoTuB Oobmicii CTOPOHBI
TPEYTOJILHUKA JIE€KUT OOJBIINIA
yroJ. IIpocreimue
HEpPaBEHCTBA B F€OMETPUH.
HepaBeHcTBO TpeyrojibHUKA.
HepaBeHCTBO JIOMaHOMN.
IIpssMOyYTroNBHBIN TPEYTOJIBHUK
cyriaom B 30°.

IlepBbie moHATHS O
JI0Ka3aTeabCTBaX B F€OMETPUU

OUCCEKTPUCHI, BBICOTHI, MeEJIuaHbl
TPEYroJbHUKA; CEPEAMHHOIO0 MNEPHEHAUKYJIApa
OTpE3Ka; NepUMETpaTPEyroJibHUKA.
PopmyIHpOBATH CBOMCTBa u
paBHOOEIPEHHOTO TPEYTOJIHHHUKA.
CTpouTs 4epTeXKH, pelliaTh 3aJa4M C TOMOIIHIO
HaXO0>XJE€HUsI PaBHBIX TPEYTOJILHUKOB.
IIpumenaTs OpU3HAKU paBeHCTBa
OpPsIMOYTOJIbHBIXTPEYTOJIBHUKOB B 3ajiladyax.
Hcnoan3oBath  1mudpoBBIE  pecypchl  AJsA
HCCJIeI0OBAHUS CBOMCTB M3ydaeMBIX QUTYP.

NpU3HaAKHU

3HAKOMHUTHCHA C I/ICTopl/leﬁ pPa3BUTHUA TCOMECTPUU.

https://www.yaklass.ru/
https://uchi.ru

LEHHOCTHOMY aCIIeKTy
H3y4aeMbIX Ha ypoKax
SIBIGHUH, OpraHU3aLust UX
paboTHI ¢ moyJaeMoi Ha
YpOKE COLMAIbHO 3HAUNMOMH
rHpOpMaIell; pUMEHEHNE
Ha ypOKe HHTEPaKTHUBHBIX
¢dop™M paboTHI ¢
00y4aIOIIMHUCS
HHTEIUIEKTYaIbHBIX UTD,
CTHMYJIPYIOIIIX
[I03HAaBATEIBbHYIO
MOTHUBAIIMIO 00YYAIOIIUXCS;
BKJIIOYEHHE B YPOK UTPOBBIX
HPOLEAYP C LIENIBIO
MOJJIeP>KaHUs] MOTHBAIINT
oOyJaronxcs K
OJIYUEHUIO 3HAHUIA,
HaJIa)KUBAHUIO MTO3UTHBHBIX

MCKIIMIYHOCTHBIX
OTHOLICHUI B KJacce.
MMapanienbubie IMapamienbHble MpsIMbIC, HX DopMyJTHPOBATH MOHSITHE MAPATIICITBHBIX MPS https://fincult.info/teachin [o6yxaeHne
npsiMblie, CyMMa cBoiicTBa, IlaTelii mocTtynar MBIX, HAXOAUTb NPAKTUYECKUE NPHUMEPBHI. g/metodicheskie- 00yJaromuxcst COOMOATh
YIJoB Esknupaa. Hakpect nesxamue, H3yuaTh cBOiicTBa yIrioB, 0Opa30BaHHBIX IIPU materialy/ Ha ypoKe OOIIENPHHATHIE
TpeyroabHuka (14 COOTBETCTBCHHBIC " MEPECEUEHUH IapaleNbHbIX MPSIMbBIX Katajor 6eciuiaTHoOro HOPMBI IIOBEJICHHUS, IIPaBHIa
) OJTHOCTOPOHHUE YIJIBI CeKyllIeu. wbposoro OOIIEHHS CO CTAPIINME U
(obpaszoBaHHBIC npu IMpoBoanTs n0Ka3aTENBLCTBA NapaIEIIbLHOCTH KoHTeHTa Ha educont.ru CBCPCTHHKAMI, HPHHIMIILL
NepeceyeHruu TIapajieIbHbIX OBYX IPSIMbIX c MMOMOIIbIO yrJjios, (1c Y4€e0HOH AMCLHILINHBL 1
b

OPSMBIX CEKYIIESH).

Ipusznak napaaiejibHOCTH
OpsIMBIX  YE€pEe3  PaBEHCTBO
paccTosTHUM OT TO YEK OJHOM
apsiMO 10 BTOPOU NpsSIMO.
CyMMa yTIJjloB TpEyrojibHUKa U
MHOTOYT'OJIbHUKA.

Bremnue YTJIbI
TPEyTroJBHHUKA.

00pa30BaHHBIX MPHU MEPECCYCHUHN ITUX IIPSIMBIX
TpeTbed NpsiMON. BbIUMCIAATH CyMMy YIJIOB
TPEYrojbHUKA U MHOTOYT'OJIbHHUKA.

HaxoauTh 4YHUCIOBBIE U OyKBEHHBIC 3HAUYECHUS
YTIJIOB B reOMETpUUECKUX  3ajadax c
HUCIIOJIb30BAHUEM TEOpPEM O CyYMME YIJIOB
TpEeyrojbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBLCSI ¢ UCTOPHUEN Pa3BUTHUS
reOMETPHH.

npocgsenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

CaMOOpraHU3aIlnH;
MPUBIICYCHHE BHUMAHHS
00yJarOIIIXCs K
LIEHHOCTHOMY aCIeKTy
H3yvaeMbIX Ha ypoKax
SIBJIGHUH, OpraHn3anust ux
paboTHI ¢ moryyaeMoi Ha
YpOKE COLMaIbHO 3HAUNMON
rHpOpMaIel; MpuMeHeHNE
Ha ypOKE UHTEPAKTUBHBIX
¢dopmM paboTsl ¢
00yYaroIIMUCS:
HHTEIUICKTYaJIbHBIX TP,
CTUMYJIUP YIOIIHX
MO3HABATEIbHYIO
MOTHBAIINIO 00Y9aIOIIIXCST;
BKJIFOUEHHE B YPOK UTPOBBIX
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IIPOLEIYP C LEJIbIO
Mo IepKaHNs MOTHBALIH
o0y4aronmxcs K
TMOJIy4YEHUIO 3HAHUIH,
HAJTQXKUBAHHIO TTO3UTHBHBIX

MEXIIMYHOCTHBIX
OTHOUICHUH B KJlacce.
Oxpy:KHOCT OKpY>KHOCTb, XOPAbI u @opMyJIUPOBATH  OINpeJeJIeHUsl: OKPYIKHOCTH, https:/fincult.info/teachin Ycranosnenne 3
bH KPYT. JquaMeTpbl, UX  CBOMCTBa. XOpIbl, AUAMETpa U KacaTeIbHONH K OKPYXKHOCTH. g/metodicheskie- JIOBEPHUTENBHBIX OTHOLIECHUH
I'eomeTpuyeckne KacarenpHasi K OKpPY>KHOCTH. M3yuars ux CcBOMCTBA, NOPU3HAKH, CTPOMTH materialy/ ¢ oOyqarormumucsl,
NOCTPOCHUS OKpYy>XHOCTh, BIIHUCAaHHAas B yeprexu. UcesienoBarb, B TOM YUCIE HUCIHOJIb3YS Karasor 6ecriaTHoro CIIOCOOCTBYIOIIMX
(14 g) yroa. Ionstue o I'MT, HUu(ppoBbIEe pecypchbl: OKPY>KHOCTD, BIIMCAHHYIO B uH(pPOBOro MO3UTHBHOMY BOCIIPHSTHIO
MPpUMEHEHUE B 3ajagax. YroJi; LEHTP OKPY>KHOCTH, BIHCAHHOW B YIOJ; conTenTa Ha educont.ru 06y‘1a101u1/1£vmca
EI/ICCQKTpI/Ica u CepeL[HHHBIﬁ PaBCHCTBO OTPE3KOB KaCcaTCJIbHbIX. (IC TpeboBaHU U IPOCHO
HEePIEHUKY ISP KaK Hcnonn3oBare Meron I'MT s ’ YUHUTENs, MPUBICIECHIIO X
TE€OMETPUYECKHE MecTa J10Ka3aTeJIbCTBATEOPEM O MEPECCUEHUU npocsewienue, Gokepopz, BHHUMaHHS K 00CyKIaeMoi
TOYEK. OHCCEeKTPUC YTIIOB TPEYTOJIbHUKA U HOBBIH JIUCK) Ha ypoKe HHPOPMAIHH
OKpY>KHOCTB, onvcaHHas CEpPEIMHHBIX NEPIEHAUKYIIAPOB K CTOPOHAM https://www.yaklass.ru/ aKTUBM3ALMH UX
OKOJTO TpeyroiabHUKA. TpeyrojabHuka ¢ nomoupsio 'MT. OBiageBaTnb https://uchi.ru MO3HABATEIbHON
BrucanHass B TpeyrolbHHUK NMOHATUSAMM BIIUCAHHOMW U OITMCAHHOM JIESITEIIBHOCTH;, TOOYKICHHE
OKPYKHOCTB. OKPY){(HOCTeﬁ TPpE€YroJIbHHUKA, HAXOAUTH 06yqa}om1/1xc;[ co0II0IaTh
IIpocreiiiue 3agauu Ha LCHTPBIITHX OKPYKHOCTCH. Ha YPOKE OOLIEPUHATBIC
MOCTPOEHUE Pemiare OCHOBHBIE 3a/la4Yd HAa IOCTPOEHHE: HOPMBI TIOBEJICHHUS, IPABHJIIA

yria, paBHOTO  JaHHOMY; CEpPEeTUHHOTO
MEPICHANKYJISIpA JTaHHOTO OTpPE3Ka; IPSIMOM,
OpoXoJsIlle  4Yepe3 JaHHYI0  TOYKY U
NEePHEeHIUKYJISIPHON JTAaHHOM OpsIMOIA;
OMCCEeKTPHUCHI TAHHOTO yTJla; TPEYTrOJIbHUKOB
O Pa3JIUuYHBIM 3JIEMEHTaM.

3HAKOMHTBCH ¢ UCTOPHUEH pa3BUTHUS '€OMETPHH.

OOILEHUS CO CTapIIMMH U
CBEPCTHUKAMH, PUHITHITBI
y4eOHOM ANCIUIIINHEI 1
CaMOOpraHU3alINH;
MIPUBJICYCHIE BHUMAHHS
oOyJaronxcs K
LEHHOCTHOMY aCTIeKTy
H3y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHn3anust X
paboTHI ¢ moTydaeMoi Ha
YPOKE COIMAILHO 3HAYMMOH
nHpopmarmeil; BKIoYeHHEe
B YPOK UTPOBBIX IIPOLEAYP C
LETBI0 TTOATEPKAHHS
MOTHBALIUH 06yqa}oumxc;1 K
TIOJTy4EHHIO 3HaHHH,
HaJIa)KMBAHUIO MTO3UTHBHBIX
MEKIITIHOCTHBIX
OTHOILICHUH B Kilacce
opraHm3anus megdcraa
MOTHBUPOBAHHBIX 1
OPYAUPOBAHHBIX
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00yJaronmuxcst HaJl UX
HEYCIEBAIOIIIMHU
OTHOKJIACCHUKAMH,
JTAFOIIETO 00yYarOIIMCS
COIMAEHO 3HAYUMBIi OIIBIT
COTPYAHHYECTBA U
B3aMMHOI TOMOIIY;
MHHAIUUPOBAHNE U
MOJIIePIKKa
HCCIIEI0BATENbCKOM
JIeITeTbHOCTH
o0ydJaronuxcs B paMKax
peanu3anuu UMU
WHIUBUIYaTbHbBIX 1
IPYIITOBBIX
HCCIIE0BATEIbCKUX
MIPOEKTOB, YTO JACT
o0yJaromumMes
BO3MOJKHOCTb IPHOOpECTH
HaBBIK CAMOCTOSITEIILHOTO
PpelIeHus: TEOpEeTUIECKOM
MPOOJIEMBI, HABBIK
TeHEePHPOBAHUS U
odopMIIeHHsI COOCTBEHHBIX
HJIEH, HaBBIK
YBaKUTEIEHOTO OTHOILICHHUS
K 9yXKHUM HIESIM,

0o OpMIIEHHBIM B paboTax
JIpyTUX HccienoBaresel,
HaBBIK MyOJIMYHOTO
BBICTYIUICHUS TIEPE]T
ayIuTOpHUeH,
apryMeHTHUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKHU

3peHus.
MMoBTOpeHue, IToBTOpeHue U 0600IIeHNE Pemate 3aja4ym Ha TOBTOPEHHE, https://fincult.info/teachin [obyxnenne
0Go0menne OCHOBHBIX IMOHSTHUN U METOHOB MILTIOCTPUPYIOILME CBSI3M MEXKIy PasiuYHBIMU | g/metodicheskie- 06YJAIOIIXCS COBITIOIATE
322‘“““ I7<ypca HacTsAMU Kypca materialy/ Ha YPOKe OOIIeTPHUHSATHIC
q KJacca
( ) cC KaTaJ'IOF 6CCHJ'IaTHOFO HOPMBI ITOBEACHUSA, ITpaBUIa
OGIHeHI/ISI CO CTapuinuMu 1
UPPOBOTO
d t CBEPCTHUKAMH, TPUHIIAIIBL
E(logTeHTa Ha educont.ru y"le6H0ﬁ JAUCLIMITJIMHBI 1
b

npocsenieHue, poxcdop,
HOBBIH TVICK)

CaMOOpraHU3aIlnHg;
BKJIIOYEHHE B YPOK HIPOBBIX
HPOLIEYP C LEIbIO
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https://www.yaklass.ru/
https://uchi.ru

MoJIepXKaHUsI MOTUBALIUU
o0y4aronmxcs K
MOJIyYEHUIO 3HAHWH,
HaJa)KMBAHUIO [TO3UTUBHEBIX
MEKITHIHOCTHBIX
OTHOIIICHHUH B KJ1acce.

8 kuacc (68 gacos)

Ha3panue pa3nena

(TembI) OcHOBHOE coepKaHue OCHOBHbIE BU/IbI JeATEJILHOCTH 00y4aI0MIHXCS 20P Yuér paboueii nporpaMmel
Kypca (4McJI0 4acoB) BOCIATAHMA
YeTbIpEXyroabHUKHU ITapanmenorpamm, ero npusHaku | M3006paxaTth u HAXOAUTH Ha  ueprexax | https:/ffincult.info/teaching/ | Ycranoenenune
(12 ) U cBomcTBa. YacTHbIE Ciydau | YeTBHIPEXYTOJbHUKH  pa3HbIX  BHIOB W ux | metodicheskie-materialy/ AOBEPHUTENBHBIX  OTHOLICHHii
napauieJIorpaMMoB SIEMEHTHI. Karamor Oecruiathoro | © oByuaroIuMuCs,
(IpAMOYTONBHUK, poM6, | @opMyIMpOBATHL ONpedelieHHsl: TapaaIeIorpaMma, | qudpoBoro EEZ;‘;SICBE)YMIOIH“’;OCHPMTHIO
KBaE[paT), MX  MPU3HAKH M | NPAMOYTObHHKA, pomba, kBaaparta, TPareunH, | KOHTeHTa  Ha educont.ru o6yqa}omnM}1:1c;1 S ——
cBoiicTBa. Tpanenus. PaBHOOOKass | paBHOOOKOU Tpaneuuu, npsimoyroiasHoit | (1C, " npocs6 yumTens,
U TIPSIMOYTOJIbHASI TPATICIIHH. Tpaneunn. JlokashiBaTh M HCIOAB30BAaTh  NpPH | mpocBemieHue, GOKCPOPL, | npupneuenmio nx BHUMAHMS K
VaBoeuwue MeIuaHbl. | pelleHHd  3aJa4  [PU3HAKH u CBOMCTBA: | HOBBI MMCK) | obcykaaemoii  Ha  ypoke
IlenTpanbHasi CHMMETPHSI nmapajiesorpamMma,  OpsSMOYToJbHHUKa,  pomoOa, | https://www.yaklass.ru/ MHbOPMALMK  AKTHBH3ALMH
KBajJipaTa, Tpamenud, paBHOOOKOW Tpameuwnu, | https://uchi.ru 104 TI03HABATEILHOM
OpsIMOYTOJIbHOU TpanelUH. AEATENBHOCTH;  [0GYXKICHHE
IMpumMeHsITH MeTO/ YJIBOCHUSI MeIMaHbl 00yuaromxcst co6moaTh Ha
TpeyroibHHUKa. YpOKe OOLIENPHHATHIE HOPMBI
HUcnoan3oBaTh uudpoBbIe pecypchl TSI TTOBCICHI, 1paBHIia

HWCCIEeNOBAaHMUs CBOMCTB M3y4YaeMbIX (pUTYp.
3HAKOMHMTBCH ¢ UCTOPHUEH Pa3BUTHS T€OMETPHUU

oOImeHusT €O CTapUuMH U
CBEPCTHHKAMH,  TPHUHIIUITBI
y4eOHOW  JMCIMIUIMHBI U
CaMOOpraHU3alINH;

MIPUBJICYCHHUE BHUMaHHS
00yYarOIIIXCs K
LIECHHOCTHOMY ACIIeKTY
M3yyaeMblX ~ Ha  YpOKax
SIBIICHUH, OpraHu3alus WX
paboTel c momydaemoi Ha
YPOKE COLMATbHO 3HAYUMOM
uH(bOpMaIMel; BKIIOYCHUE B
YPOK HIPOBBIX MpPOLEAYP C
LIEJIBIO HO/AePIKAHHS
MOTHBAILMH OOY4JaroIUXcs K
HOJTy4CHHIO 3HaHUH,
HAJQKHBAHUIO  MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUI
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B KJacce OpTaHM3aINsI
me)cTBa MOTHBUPOBAHHBIX U
3pYAUPOBAHHBIX
oOyyaronxcs Hax ux
HEYCIIEBAIOIMMH
OJJHOKJIACCHUKAMHM, JIAIOIIETO
o0yJarommMcss  COIUAIBHO
3HAYUMBII OITBIT
COTPYIAHUYECTBA W B3aUMHOMN
MIOMOIIY; WHHIMUPOBAHHE U
HO/IACPIKKA
HCCIIEI0BATENbCKOM
JIEATENBHOCT! 00y4arolmmxcs
B paMKax peajM3alid HMHU
WHMBUTyaTbHBIX u
[PYIIIOBBIX
HCCIIeI0BATEIbCKUX
MIPOEKTOB, 4TO JacT
oOyJaronmmMes: BO3MOXKHOCTh
npuobpecTu HaBBIK
CaMOCTOSITEJIBHOTO  PEIICHHS
TEOPETUYECKOW  MPOOIEMBI,
HaBbIK TCHEPUPOBAHMSI U
opopMIICHUsI  COOCTBEHHBIX
Uziei, HaBBIK YBaXKUTEIHHOTO
OTHOIIICHUSI K YY)KUM HJIEsIM,

opopMIIeHHBIM B  paboTax
JIPYTUX HCCIIeI0BaTeNeH,
HaBBIK My OIMIHOTO
BBICTYIUICHUS nepen
ayIUTOpHUEH,
apryMeHTHPOBAHUS u
OTCTanBaHHUsA CBOCU TOYKH
3pEHHsL.
Teopema ®asieca u Teopema @aneca u Teopema o | [IpoBoauTh mocTpoeHuss ¢ momombio mupkymst u | https:/fincult.info/teaching/ | IMoGyxnenne o6yuaroumxcs
TeopeMa 0 MIPOTIOPIIMOHAIBHBIX OTPE3Kax. JIMHEeHKU ¢ wucrojb3oBaHue Teopembl @Paneca u | metodicheskie-materialy/ coGmonats Ha YPpOKe
MPOMOPIHAOHATIBHBIX Cpenssist JIUHUSI TPEYrOJIbHUKA. | TEOPEMBbl O  NPOIOPLUOHAIBHBIX  OTpe3Kax, | Karamor GecrurarHoro | OOUIENPUHATHIE HOPMBI
OTpe3Kax, Mogo0HbIe Tpaneuus, €& CpeaHsisl JIMHUS. CTPOUTH 4eTBEPTHIN IPONOPIMOHATBHBIN | H(POBOTO TIOBENCHMHA, Tpasia
TPeyroJbHUKH ITponopuroHaIbHBIC OTPE3KH, | OTPE3OK. KOHTeHTa Ha educont.ru :S::i?ﬁixacmon cmggﬁﬁ;nﬁ
(15 u) NOCTPOEHUE gerBéproro | [IpoBoanTh A0KAa3aTeJabCTBO TOro, 4ro Mmeauansl | (1C, N - HM’CHHHH”HM "
MPONOPLHOHAIIBHOIO OTPE3Ka. TPEYrOJbHUKA IIEPECeKaloTCsl B OJHON TO4YKe, W | mpocsemienne, (OKCHOPA, | camooprammsarm;
CpoiicTBa  IIeHTpa MacC B | HAXOAUTH CBSI3b C IIEHTPOM MacC, HAXOAMTH | HOBBIH JMCK) | mpusedeHue BHUMAHHS
TpEeyTOJLHHUKE. OTHOIIIEHWE, B KOTOPOM MEIHAaHBI JIeJsTCsT TOUKou | https://www.yaklass.ru/ 06yyarouuxcs K
ITomoGHBIE TPEYroNibHUKH. TpH | UX IEpecedYecHus. https://uchi.ru LIEHHOCTHOMY aCIeKTy
pu3HaKa nonob6us | HaxoauTh momgoOHBIE TPEYTOJIBHUKH Ha TOTOBBIX U3yqacMbIX ~ Ha  ypoKax
TPEYroJbHUKOB. IIpakTHdecKkoe | yepTekax ¢  yKasaHWeM  COOTBETCTBYIOIIUX ABJCHUH, —OpraHM3alys —uX
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OpUMEHCHHE

MPU3HAKOB MOA00MS.
Pemiates 3aga4yM Ha IMOJ00HBIC TPEYTOJBHHUKH C

IOMOIIIBIO CaMOCTOSITEIBLHOI'O TIOCTPOCHUS
qepTexeit " HaXO0KJIEHUST 1O JOOHBIX
TPEYTrOoJbHUKOB.

IIpoBoauTh [O0KA3aTENbCTBA C HCIOJIB30BAaHUEM
MIPU3HAKOB MOI00MS.
Jdoka3biBaTh TpH
TPEYTOJIbHUKOB.
IMpuMeHSITh TMOJIyYCHHBbIC 3HAHUSI MPH PCIHICHUH
FEOMETPUYCCKUX U MPAKTHYCCKUX 3aaad.
3HAKOMUTHCSI ¢ UCTOPHEH Pa3BUTHsI TCOMETPHH.

npuru3HaKka HOI[06I/I$I

paboTel C moxydaeMoil Ha
YpPOKE COLHMAIbHO 3HAUYUMOM
nHpOpMaIell; NpUMEHEHHe
Ha ypPOKE WHTEPaKTUBHBIX
bopm padoTsl ¢
00y4aIOIIMHUCS
HHTEIUICKTYaJIbHBIX urp,
CTHMYJIPYIOIIIX
MI03HABaTEIbHYI0 MOTHBAIIUIO
o0ydaronuxcs; BKIIOUCHHE B
YPOK HIPOBBIX TPOIEIYp C
LETBIO MOIEPKaHUS
MOTHBAILMU OOY4YaloIUXCs K
MOJIyYEHHIO 3HaHUH,
HaAJIAXXMBAHUIO  MO3UTHUBHBIX
MEJIMYHOCTHBIX OTHOLIEHHUH
B KJIacce.

Ilnomanse.
Haxosxaenune
IO A el
TPeyroibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. llnomwaan
NMOJ00HBIX (puryp
(13 )

ITonsatue 06 oO0me# Teopuu
TITOTIIATH.

DopmyTer TSI TUTOIITA T
TpEyTroJIbLHHUKA,
napajuiesorpamma. OTHOIIICHHUE
mwIomayaeii  TPEeyroJIbHUKOB C
OOIIIMM OCHOBAaHHMEM HJIM OOIICH
BBICOTOM. Brruucienue
IUIOIIAJICH CIIOKHBIX (QUTYp Yepe3
pa3buenue Ha qacTHu u
JIOCTPOCHHE.

ITnomann ¢uryp Ha KieryaToi
Oymare.

[Tmomanm MOJOOHBIX duryp.

Brraucinenue rmoromianaei. 3amadu
C TIPAKTUYSCKHUM COACPIKAaHUEM.

Pemrenne 3amad ¢ ITOMOIIBIO
MeToJia BCIIOMOTaTEIbHON
MJIOIIAIH.

OBiajgeBaTh NePBUYHBIMH TMPEACTABJIECHHUAMH 00
o0mmeit Teopun momanu (Mepsl), GopMyJTHPOBATH
CBOICTBA IIJIONIAH, BBISICHITh UX HATJISIAHBINA CMBICII.
BeiBoauTH (HOPMYIIBI IUIOMIAIN Tapajuleaorpamma,
TPEYTOJILHUKA, TPAeuu 13 (GOPMYJIbI III0IIa TN
OpsIMOYTOJIBHHUKA (KBaaparTa).

BoeIBoAUTH (POPMYJIBI TUIOIIAAN BBITYKIIOTO YEThIPEX-
YTOJIbHUKA Yepe3 JAHaroHadd ¢ Yrojl MEexXIy

HUMH. Haxoaurts TUTOIIA U duryp,
H300paKEHHBIX Ha KJIETYAaTOU Oywmare,
HCNOJIL30BAaThL  pa3bueHMe  Ha  YacTH u
JOCTPOCHUE.

Pasouparn npumMepbl HUCHOJIb30BAHUS
BCIIOMOTATEeIbHOW  IUIOMaAd  JJIsI  peUIeHUs

reoMeTpHUYECKUX 3a/ad.
HaxoauTsh riomany mogo0HBIX QUryp.
BbIuucasiTh MIOMAMNA PA3IMYHBIX MHOTOYTOJIBHBIX
buryp.

PemnaTth 3agaum Ha [JIOMIAa[Ab C MHPAKTHYCCKUM
COZIePIKAaHUEM.

https://fincult.info/teaching/
metodicheskie-materialy/

Karanor OecraTHOro
mdpoBoro

KoHTeHTa Ha educont.ru
(¢,

npocsenienue, Gokchop/,
HOBBIT JIVICK)

https://www.yaklass.ru/
https://uchi.ru

[MoGyxnenne oOydarommxcs

co0moaate Ha YpOKe
oOmenpuHsTHIE HOPMBI
HOBEACHUS, IpaBuiIa
oOImeHNsT €O CTapUUMH U
CBEpPCTHHKAMH{,  IPHHIHIBI
y4eOHOW  JMUCHUIUIMHBI U
CaMOOpTaHN3alINH;

MIPUBIICYCHHE BHHMaHUS
oOyJaronxcs K
LIECHHOCTHOMY ACIIeKTY
M3yyaeMblIX ~ Ha  YpOKax
SIBIICHUH, OpraHu3alus HX

paboTel c monydaeMoil Ha
YPOKE COIHAIBLHO 3HAYMMOHN
nHdopmanmeil; nprUMeHeHHe
Ha ypPOKE HHTEPaKTUBHBIX
bopm pabotet c
00yJaroIIMHUCS:
HHTEIUICKTYaTbHBIX urp,
CTUMYJUPYIOIIIX
M03HABATEIbHYI0 MOTHBAILIUIO
o0y4aronmxcs; BKIIOYCHHE B
YPOK HIPOBBIX MpPOLEAYP C
LIEJIBIO HO/IePIKAHHS
MOTHBAIMN O00YJaroOMmuXcst K
TIOJTYYESHUIO 3HAHUH,
HaJIAXWBAHMIO  MO3UTHBHBIX
MEIIMYHOCTHBIX OTHOIIEHHUH
B KJIacce.

70




Teopema IMudaropan
HayaJja
TPUTOHOMETPHUH

(CR))

Teopema TTudgaropa, eé
JIOKa3aTeIbCTBO M IPUMCEHEHHE.
Oo0patnas Teopema I[Iudaropa.
Ompenenenne
TPUTOHOMETPUYECKUX QYHKIIHN
OCTpOTO yria,
TPUTOHOMETPHUYECKHE
COOTHOIIICHUSI B IPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIAECTBO.
COOTHOIICHHS] MEXIY CTOPOHAMH
BIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX
cyrimamu B 45° u 45°; 30° u 60°

HJoxa3piBaTh Teopemy Iludaropa, mcnoib3oBaTh
e€ B IPAaKTUYECKUX BBIYUCICHUSX.
DopMyJIUPOBATH OIPECICHUS
TPUTOHOMETPUUECKUX (DYHKIIMH OCTPOro yria,
NPOBePATH UX KOPPEKTHOCTb.

BBIBOAUTH TPUTOHOMETPUUYECKHUE COOTHOIICHUS B
MPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccienoBaTs COOTHOIIGHUS MEXIYy CTOPOHAaMHU B
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX ¢ yriiamu B 45° u
45°; 30° u 60°.

Hcnoab3oBaTh POpMyIIBI IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO IJIsI
HaXOXJICHUSI COOTHOIICHUN MEXKIY
TPUTOHOMETPUUIESCKUMH (QYHKIHMSIMHA PA3THIHBIX
OCTPBIX YTJIOB.

IIpuMeHATH TOJTydYEHHBIC 3HAHUS W YMEHUsS IpPHU
peIICHUN NPpaKTUYECKUX 3a7ad.

3HAKOMHTBCH ¢ HCTOPUEH pa3BUTHUS '€OMETPUH.

https://fincult.info/teaching/
metodicheskie-materialy/

Karanor OeCIIaTHOTO
g poBoro

KoHTeHTa Ha educont.ru
(1c,

npoceenienue, Gokchop,
HOBBIHN JIICK)

https://www.yaklass.ru/
https://uchi.ru

VYcranoBneHue
JIOBEPUTEIIbHBIX OTHOLICHUH
c 00y4aroNMHCS,
CIOCOOCTBYIOIINX
MO3UTHBHOMY  BOCIIPHSATHIO
oby4aromMucs TpedoBaHHi
u TIPOCKO yuuTens,
MPHBJICYCHHIO HX BHUMAHUS K
oOcyxmaeMoli  Ha  ypoke
uHGOPMAIMH  aKTHBU3ALHU
HX TI03HABATEIbHOM
JIeATENBHOCTH; TOOYKICHUE
o0y4aronmxcs coOII0IaTh Ha
YpOKe OOLIENPHHSTHIE HOPMBI
MOBEICHUS, npaBuiia
OOIIeHNSI CO CTapIUMH U
CBEPCTHHKAMH,  TPHUHIIUITBI
y4eOHOW  MUCHUIUIMHBI U
caMOOpraHU3alHy;
HPHUBJICYCHHE BHUMaHHUS
oOygaronxcs K
LIECHHOCTHOMY aCIIeKTY
U3yyaeMbIX ~ Ha  YpOKax
SIBJICHUM, OpraHu3alus HX
paboTel ¢ moNydaeMoil Ha
YpPOKE COLHMAIBbHO 3HAUYMMOM
nHdopmarmeii;

Yribl B OKPYKHOCTH.

Bnucannpie n ICHTPAaJIbHBIC

@opMyJHUPOBATHL OCHOBHBIE OINpEJICICHUS,

https://fincult.info/teaching/

[oOyxnenne oOydyaromuxcs

Bnucannbie YTIIBIL, CBSI3aHHBIC C YIJIaMH B Kpyre (BIHUCAHHBIN Yo, metodicheskie-materialy/ cobmonath Ha  ypoke
U ONHCAHHBIE YroJI MEXy KacaTejJbHOU U EHTPAJILHBINA YT OJI). Karasnor GecruiatHoro | OOWCTPHHATHIE HOPMBI
4eThIPexyroJbHUKH. XOPpJIOH. HaxoauThb BIIMCAHHBIE YTIIbI, ONMPAIOIIUECS HA uuppoBoro ngBeaeHm, fpasiia
(o] CHUA CO CTapmiuMH H
KacareabHblie VTIibl MeXIy XOpAaMHu U OIHY JYTY, BBIMHCJISITH YTIIbI C TOMOIIBIO KoHTeHTa Ha educont.ru i p
1C CBCPCTHUKaAMMU, MPUHIUIIBI
K OKPY/KHOCTH. CEKYILINMHU. TEOPEMBI O (1c, yueOHOH  JMCIMMTMHBI 1
Kacanue BrircaHHbIe U OIIUCAHHBIC BIMCAaHHBIX yIJIaX, TEOPEMBI O BIIMCAHHOM npocsewenne,  POKCPOPA, | camoopranmsarmm;
OKPY:KHOCTe 4eThIPEX- 4eTBIPEXYTOIBHHUKE, TEOPEMBI O [IEHTPAITBHOM HOBBII JIMCK) | BKTIOYEHHE B YPOK HIPOBBIX
(11 v) YTOMBHHUKHU, UX MPU3HAKH U yrie. https://www.yaklass.ru/ npouesyp c LETTBIO
cBoiicTBa. [IpuMeHeHNE 3TUX HccaenoBaTh, B TOM 9HCIIE ¢ TOMOIIBIO 1udpoBeix | https://uchi.ru NOJIEPXKAHUS  MOTHBAIUH
CBOMCTB pecypcoB, BIIMCAaHHBIE U OIMCAHHBIE O0Y4arOIUXCsl K IONyYEHHIO
OpHU PEUICHUU TeOMETPUUYECKUX | YeTBIPEXYTrOJbHUKH, BHIBOAUTH UX CBOWCTBA U SHaHkH, HaJJOKUBAHHIO
3aja4. MPU3HAKH. TO3ATHBHBIX .
o MCKIIMYHOCTHBIX OTHOIIICHHUH
B3auMHOE  pacmoioKeHHE HMcnosib30BaTh 5TH CBOMCTBA U MPU3HAKY [IPU B KTaCCe
IBYX OKPY>KHOCTEH. | pelIeHuH 3a1a4 ’
Kacanue okpy’kHOCTEN
IloBTOpeEHUe, IToBTOpEHME OCHOBHBIX Pemates 3a1aum Ha MMOBTOPEHUE, https:/ffincult.info/teaching/ | IoOyxnenue oOyuarommxcs
00o0menue HOHSITUH 1 WJUTIOCTPUPYIOIIINE CBSI3U MEXXIY Pa3INdHbIMHU metodicheskie-materialy/ cobmonatk Ha ypoke
OOIIEeTIPUHSTBIE HOPMBI
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3HAHUH
(8 4)

METOJIOB KypCOB 7 U 8 KJI1aCCOB,
00o01IeHe 3HAHUHI

qacTAMH Kypca

Karaior OecIIaTHOr O
UPPOBOTO

KoHTeHTa Ha educont.ru
( 1 Ca

npocsenienue, Gokchop/,
HOBBIN JIICK)

https://www.yaklass.ru/
https://uchi.ru

HOBEACHUS, paBmia
OOIIeHNST CO CTapmIUMH U
CBEPCTHHKAMH,  IPUHLUIBI
y4eOHOH  OUCUMIUIMHBI |
CaMOOPTraHU3aLHH;
BKJIFOUCHHE B YPOK HIPOBBIX
pouenyp c LENBI0
NOJICP)KaHUS ~ MOTHBALMU
00Y4aIOIHMXCS K MOTYyYCHHIO
3HaHHH, HaJIa)XHBaHUIO
MO3UTUBHBIX
MEXKITMIHOCTHBIX OTHOIICHHUIM
B KJacce.

9 kJsacc (68 yacos)

HasBanmne pasnena

OcHOBHOE coJep:KaHHe

OcHoOBHBIE BUABI 1€ATECJIBbHOCTH 06yqalomnxm

0P

YuéT padoueii nporpaMmsl

BCJIINYHH

YIJ10B TPEYTOJIbHUKOB.
dopmyna riomagu
TpEyroabHHUKA

4epe3 JIBE CTOPOHBI U YTOJl
MEXIY

HuMHu. DopmyJia miomain
4eThIPEXYTOJIbHUKA UEPE3 €0
JAuaroHajiy

1 yroj MEexay HUMMA.
IIpakTueckoe NpUMEHEHUE
JOKa3aHHBIX TCOPEM

(TeMbl) (YUCJI0 YACOB) BOCHUTAHUS
Tpuronomerpus. Omnpenenenue DopMyaUpPOBATH ONpPeaeeHHs https://fincult.info/teaching/ | Ycranoenenne

TeopemMbl KOCHHY- TPUTOHOMETPHUICCKHUX TpUroHOMeTpUUYeCKuX (PYyHKIIMH TynbiX U npsimbix | metodicheskie-materialy/ JIOBEPUTENBHBIX ~ OTHOLICHUH

COB U CHHYCOB. ¢bysxumii yriaos ot 0° mo 180°. YTJIOB. Karanor Gecruiathoro | © 00yJaromIMICs,

Pemenue Kocunyc u cuHyc npsiMmoro u BbIBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB | HH(PPOBOTO Egg;:g;iyhgmﬂiocnpmmm

TPeyroJibHHKOB TYIIOTO (c panuycom OIMKUCAHHON OKPYKHOCTH). KoHTeHTa Ha educont.ru oByuatomMcs TpeGosanmii

(16 u) yria. TeopeMa KOCMHYCOB. PemaTh TpeyroibHUKHU. (1C, " pocE6 —

(O606mE€HHAsT) TeopemMa PemaTh nipakTHUECKHE 3aJ1a4M, CBOJSIIMECS K Ha- | mpocBemieHue, (oxcdopn, NPUBICYCHHIO MX BHUMAHHA K

CUHYCOB (C paau- XOXKJICHUIO PA3JIUNYHBIX 3JICMCHTOB HOBBIiA IMCK) | oGcykaaeMoil  Ha  ypoKe

YCOM OTIMCAHHOW OKPYXHOCTH). | TPEyTOJbHHKA https://www.yaklass.ru/ MHpOpMALlMKM  AKTHBU3AIUHU

Ha- https://uchi.ru HX MO3HABATENBHOI

XOKJICHUE IJIUH CTOPOH U NESATENBHOCTH; MOOYKIEHHE

oOyyaronxcsi coOMonaTe Ha
ypOKe OOIIETPUHSATHIE HOPMBI
MOBEICHUS, npaBuia
OOIIeHNsI CO CTaplIUMH U
CBEPCTHHKAMH,  TIPHUHIHITBI

yueOHOW  AWUCUUIUIMHBI |
CaMOOpraHU3aIlnH;

[IPUBIICYCHHUE BHUMAaHH
00yJaronxcs K
LICHHOCTHOMY aCIeKTy
H3y‘-laeMbIX Ha ypOKax
ﬂBHeHHi’I, OpFaHI/I?)aLlHﬂ ux
paboTel ¢ monydyaemMoil Ha

YpOKEe COIHMANbHO 3HAUYNMON
nHpopmarmeil; BKIIOYeHHE B
YPOK WIPOBBIX TPOIEyp ¢
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LETIBIO HOJIePKaHUS
MOTHBAIMN O00yJaroOmuXcs K
MOJIyYEHHIO 3HaHUH,
HAJIQKHUBAHUIO  MO3UTHUBHBIX
MEXJINYHOCTHBIX OTHOIICHUH
B Klacce  OpraHM3anus
mre)cTBa MOTHBUPOBAHHBIX U
9PYAUPOBAHHBIX
00yJaroIIxcst HaJ[ Hux
HEYCIeBAIOIIIMU
OJJHOKJIACCHUKAMHM, JAOIIETO
oOyyaonmMess  COLHAIbHO
3HAYUMBIN OIBIT
COTPYJHUYECTBA U B3aHUMHOMN
MIOMOIIY; WHUIMUPOBAaHHE WU
TIOJJIePIKKa
HCCIIeI0BaTEIbCKON
JIeITETbHOCTH 00yJaromuxcs
B paMKaxX peajM3alid HMHU
WHANUBHIYAIBHBIX u
IPYIIIOBBIX
HCCIIeJOBATENbCKUX
MIPOEKTOB, 4TO JacT
00yJarommMcs BO3MOXKHOCTh
npuodpecTr HaBbIK
CaMOCTOSITENEHOTO ~ PELICHHS
TEOPETHYECKOH  MpOOIIeMBl,
HAaBBIK  TCHEPHPOBAaHUS U
opopMIIeHUsT  COOCTBEHHBIX
uziell, HaBbIK yBaXHUTEILHOTO
OTHOLICHUS K 4yXKUM HICSM,

opopMIIeHHBIM B  paboTax
JIPYrUX HccleIoBaTeNen,
HaBBbIK Hy6J'II/I'~IH01"O
BBICTYIIJICHUSA nepen
ayIuTOpHUeH,
apryMEHTUPOBAHUS u
OTCTaWBaHUsI CBOEM TOYKHU
3peHHS.
IIpeoGpa3oBanue [NTonsitTne o mpeoOpa3zoBaHUH OcBanBaTh NOHATHE IPeOOpPa30BaHUsI TOA00HUS. https:/ffincult.info/teaching/ | ToOyxnenue oOy4arommxcs
nogodusi. Merpuueckue | I0OJI0- HccaenoBaTh OTHOIICHUE JIMHEHHBIX dJeMeHTOB | metodicheskie-materialy/ cobmoaars Ha ypoke
COOTHOIIEHHS ous. ¢uryp npu npeobpazopanuu nomodusi. Haxoaurs | Karamor GecruiatHoro | OOMENPHHATHIC HOPMBEI
B OKPYKHOCTH COOTBETCTBEHHBIE JIEMEHTHI MIpUMEpbI MMOJ00USI B OKPY Karolei 1 poBoOro TIOBCACHMA, TpaBiua
o OGIIICHI/ISI CO CTapmmMm H
(10 u) noa00HBIX QUTYDP. e CTBUTEIbHOCTH. KoHTeHTa Ha educont.ru
CBEPCTHUKAMHU, TIPUHIANBL
Teopema o npousBesieHUU BpIBOANTHL MEeTpUYECKHE COOTHOIIEHHUs Mexay oT- | (1C, yueGHON  NMCIWIUHHBL W
OTPE3KOB pe3KkaMu XOpJ, CeKYIINX U KacaTeJbHbIX C npocseiieHne, GOKCOPA, | camooprammsamm;
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XOpH, TeopeMa O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TeopeMa O
KBaJpaTe KacaTeJbHOM.
IIpumenenue B

PEUIEeHUH Tr€OMETPUUYECKUX
3aa4d

HUCIIOJIb30BAaHUEM BITMCAHHBIX YTJIOB U ITOJTOOHBIX
TPEYTrOJIBHUKOB.

PemaTh reoMeTpudecKue 3a0a9Un U 3a1aUN U3
peanbHOM JXU3HU C UCIIOJIb30BAaHUEM MOTOOHBIX
TPEYroJbHUKOB

HOBBIN JTACK)
https://www.yaklass.ru/
https://uchi.ru

[IPUBIICYCHHUE BHUMAaHUS
00yJaroIxcs K
[EHHOCTHOMY ACTIeKTY

H3y4aeMBbIX Ha ypoKax
SIBIICHUH, OpraHW3alus uXx
paboTel c momyyaemoil Ha
YpOKE COLHMAIbHO 3HAUYMMOMH
nHdopmarmeil; npHUMeHeHHe
Ha ypPOKe HHTEPaKTUBHBIX

dopm paboTsI c
00y4aroUIMHUCS:
MHTEIUICKTYaIbHBIX urp,
CTUMYJIUPYIOLIHX

MO3HABATEIHHYI0 MOTHBALHIO
00yJaroIuXcsl; BKIIOUCHHUE B
YPOK WIPOBBIX IIPOLEAYp C

LENBIO NoJIepKaHus
MOTHBAIMK O00yJaromuXcst K
MOJIy4YEHHIO 3HaHUH,

HaJJaXXUBAHUIO  ITO3HMTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIICHHI
B KJ1acce.

BekTopbl
(12 )

Ompenenenue BEKTOPOB,
CJIOKEHUE U Pa3HOCTh BEKTOPOB,
YMHO>KEHHUEBEKTOpa Ha YUCIIO.

DuznuecKkui u
reOMEeTPUUYECKUU CMBICII
BEKTOPOB.

Pa3znoxenue BexkTOpa HO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatel BekTOpa.
CxkansipHoe NpPOU3BEJICHUE

BEKTOPOB, €ro NPUMEHEHUE OIS
HaXO0XJIEHUs JJIMH U yTJIOB.
Pemrenne 3amau ¢ moMouibro
BEKTOPOB.

IlpumMeHeHne BEKTOPOB  IJIsA
peuieHust 3aja4 KMHEMaTHUKU U
MEXaHUKH

HUcnosib30BaTh  BEKTOPbl  KaKk  HAIpPaBJICHHbBIC
OTpPE3KH, HCCJIeI0BATH FCOMETPUYCCKHI
(mepemertticane) U (pu3nMUecKuii (Cuiia) CMBICTBI
BEKTOPOB.

3HaTh onpeaeJieHUsl CYMMBI U Pa3HOCTH BEKTOPOB,
YMHO>KEHUsI BEKTOpa Ha YHUCJIO, HCCJIeJ0BaATh
reoMeTpUYeCcKUid M (U3NIECKUH CMBICIBI JTHUX
oneparum.

Pemarts reOMETpPUUYECKUE
HCHOJIb30BAHUEM BEKTOPOB.
PackinagbiBaTh BEKTOp IO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBarhb CKaJIsIpHOE OpOU3BEICHUE
BEKTOPOB, BBIBOJAMTh €0 OCHOBHbIE CBOMCTBA.
BpluuciasaTe CyMMy, pPa3sHOCTb M CKallsIpHOE
NPOU3BECHHUE BEKTOPOB B KOOpAUHATAX.
IIpuMeHATL  CKaJsSIpHOE  IIPOU3BEIAEHUE IS
HaXOXJI€HUs JUIMH U YIJIOB

3aaa4du C

https://fincult.info/teaching/
metodicheskie-materialy/

Karanor OeCIIaTHOrO
rdpoBoro

KoHTeHTa Ha educont.ru
(1€,

npocsenenue, ¢Gokchopa,
HOBBIN JTCK)

https://www.yaklass.ru/
https://uchi.ru

[MoGyxnenne oOydarommxcs

cobnroaTh Ha ypoke
oO0IIenpUHSTHIE HOPMBI
TIOBE/ICHNS, TIpaBHiIa
oOIIeHNsT CcO CTapUuMH U
CBEPCTHHKAMH,  TPHUHIIHUITBI
y4eOHOM  JUCLMIUIMHBI |
CaMOOpraHU3allHy;

MIPUBJICYCHHUE BHUMAaHHS
00yJarOIIIXCs K
LIEHHOCTHOMY acIeKTy

nW3y4aeMbIX ~ Ha  ypoKax
SIBICHUH, OpraHW3amus ux
paboTel C TmoMydaemoil Ha
YPOKE COLMANbHO 3HAUYMMOMU
vHpOpMaIel; NpUMEHEHHE
Ha YypPOKE HHTEPaKTUBHBIX

bopm paboThI c
00y4JaroIIMHUCS:
UHTEJUIEKTYaJIbHBIX urp,
CTHMYIIHPYIOIIIX

MI03HABATEIbHYI0 MOTHBAIIUIO
o0ydarommxcs; BKIIOUCHHE B
YPOK WIPOBBIX TPOIEIyp C
LETIBIO MOJIepsKaHuUs
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MOTHBalHU 06yan0H_[I/IXC$I K
NOJIY4CHHUIO 3HaHPIﬁ,
HaJJaXXMBAHUIO  ITO3HMTHBHBIX
MEXJIMYHOCTHBIX OTHOILICHHM
B KJ1acCe.

JleKapToBbI
KOOPJAMHATBI
MJI0CKOCTH (9 4)

Ha

JlekapTOBBI KOOPAUHATBI TOUEK
Ha MJIOCKOCTH.

YpaBHeHue nOpsiMoil. YriosBou
K0 GUIHUEHT, TaHIeHC yria
HaKJIOHA, MapajUleJIbHble U
NepHeHIUKYJISIPHBIE MPsIMBIE.
YpaBHeHUE OKPY>XHOCTH.
HaxoxxaeHne KoopauHAT TOYEK
nepecedYeHusi OKPYXKHOCTH U
OpsIMOU.

Meton koopAuHAT IIpHU
PELIEHUUTEOMETPUIECKUX
3a7au4.

Hcnonp3oBanue MeTo a
KOOpAWHAT B MPAKTUYECKUX
3aadax

OcBauBaTh NOHATHE IIPSIMOYTOJIBHOW CUCTEMBI KO-
OpAUHAT, AEKapTOBBIX KOOPJAUHAT TOUKH.
BBIBOAMTBL YypaBHEHHE IMPSIMOM U OKPY>KHOCTH.
BeIie/IATh TMOJIHBIN KBajapaT Ul HaXOXJICHUS
LIEHTpau paJnuyca OKpPY>KHOCTH IO €€ ypaBHEHHIO.
Pemiatp 3aJayM Ha  HaXO0XJICHHE  TOYCK
MepeceveHus NPsIMBIX U OKPYKHOCTENU C MOMOIIBIO
MeTo1a KOOpIUHAT.

Hicniosib30BaTh CBOWCTBA yIriIoBOTO Kod(QHUITECHTA
NpsAMON HOpH pEUIeHUM 3ajad, IS OIpeeJICHUS
pacrnoJIoXKeHUsl NPSIMOM.

IIpuMeHATH KOOPIUHATHI npu pelieHun
TCOMCTPUYICCKUX U TIIPAKTUYCCKUX 3aaad, AJd
IIOCTPOCHUA MaAaTCMaAaTHUYCCKHUX MO,HCJ'ICIZ

peanbHBIX 3a71a4d («KMETO KOOPIUHAT).
I[Tos1b30BaTHCA AJIs1 HOCTPOEHUSI U UCCIIEJOBAHUMN
nu(GPOBEIMHA pPEeCypCaMH.

3HAKOMUTBCA C UCTOPHEN Pa3BUTHS T€OMETPUU

https://fincult.info/teaching/
metodicheskie-materialy/

Karamor OecCIIaTHOrO
udpoBoro

KoHTeHTa Ha educont.ru
(1€,

npocsernenue, (Gokchop,
HOBBIN JTACK)

https://www.yaklass.ru/
https://uchi.ru

YcraHoBiEHUE
JTOBEPUTEIIbHBIX ~OTHOLICHUH
c o0ydJaromnmucs,
CIOCOOCTBYIOIINX
MO3UTHBHOMY  BOCIIPHSATHIO
oOyyaronMucsi TpeboBaHUI
u pocs0 YUHUTEA,
NPHUBJICYCHHIO HX BHUMaHUA K

obcyxmaeMoii  Ha  ypoke
WHPOpPMAIMK  aKTUBH3AIUU
HX TMO3HaBaTCIILHON
NIESITEIIBHOCTH;  MOOYXICHHE

oOyJaromuxcsi co0IIaTh Ha
YpOKe OOLICTPUHSATHIE HOPMBI
MOBE/ICHUS, mpaBHiIa
oOImeHust €O CTapUuMH U
CBepPCTHHKAMHU,  TPHHIHIIBI
y4eOHOW  MUCHUIUIMHBI U
CaMOOpTaHN3aIINH;
[PHBJICYCHHE BHUMAaHUS
00yJaroIIIXCst K
LEHHOCTHOMY aCIexTy
HU3ydaeMpIX ~ Ha  ypoKax
SIBICHUH, OpraHu3alus HuX
paboTel C mToMydaeMmoil Ha
YPOKE COIHAIBLHO 3HAYMMOHN
uHboOpMaIHell; BKIIOUYCHHE B
YPOK HIPOBBIX TMPOLEIYp C
LETBIO MO/IICPIKaHHS
MOTHBAIMK O0y4aOMUXCS K
MOJTy4YEHHIO 3HaHUH,
HAJAXXUBAHUIO  MO3UTHUBHBIX
MEXITHYHOCTHBIX OTHOIICHHI
B KJacce OpraHM3aIus
UJe(bCTBa MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX
o0y4aronmxcs
HEYCIIeBAIOIIUMHU
OJTHOKJIACCHUKAMU,
HHUALUAPOBAHUE u
MOJIIePIKKa
HCCIIEI0BATENbCKON

HaJ ux
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JIeATeBHOCTH 00yJaromIIXCsl
B paMKaX pealM3aldd HMHU
WHIUBHAYAIbHBIX u
IPYIMIIOBBIX
HCCIIeJOBATENbCKUX
IPOCKTOB, 4TO Jact
00yJarommmMcs: BO3MOXKHOCTh
npuodpecTn HaBBIK
CaMOCTOSITENFHOTO  PELICHHS
TEOPETHYECKOH  TPOOIIEeMEL,
HAaBBIK TCHEPUPOBAHUSI U
opopMIeHHsT  COOCTBEHHBIX
uziel, HaBBIK yBaXUTEIbHOTO
OTHOLICHHUS K 4yXHUM HIESM,

opopMIICHHBIM B  paboTax
JPYTUX HccleIoBaTeNeH,
HaBbIK Hy6J'H/I‘~IHOFO
BBICTYIIJICHUSA nepen
ayIuTOpHUEH,
apryMEHTHUPOBAHUS u
OTCTauBaHUsd CBOCH TOYKH
3PEHHSL
[paBuibHbIe ITpaBunbsHBIC DopMyJIHPOBATH OIPEICIICHNE PaBHIILHBIX https://fincult.info/teaching/ | IMobyxnenne obyJarommxcs
MHOT'0YT'0JIbHUKH. MHOTOYTOJIBH | MHOTOYI'OJIbHUKOB, HAXOAUTH UX 3JIEMCHTBHI. metodicheskie-materialy/ cobmoznath Ha ypoke
JJIMHA OKPYKHOCTH WKH, IMoab30BATHCSI TOHITHEM JUTHHBI OKPYKHOCTH, Karaor 6ecrutatHoro | COMWCTIPUHATHIE HOpMBI
U IUIOIAAh Kpyra. BBIUHCIICHUEC UX DJICMEHTOB. BBEAEHHBIM C MMOMOIIBIO MTPABUIIBHBIX H(ppPOBOTo TIOBEHCHHA, Tpasia
Boruucienue miomaneii | Yucio MHOTOYTOJILHHKOB, ONPEAeJATh YUCIIO [ |, IuiMHy | KoHTeHTa Ha educont.ru SS::;}TIE;Kaﬁ)H CTaﬁ gl;ggmz
(8 u) U JUTHHA OKPYKHOCTH. J[TWHA | AyTH U paJuaHHyO Mepy yria. (1€, yaeGHoit [[I/I,CHI/IHJII/IHBI "
Ayru okpyxkHoctu. Panmannas | [IpoBoaANTE nepexon oT paAMaHHON Mepbl yriia K | mpocsemierne, $GOKCHOPL, | camoopranmsamm;
Mepa rpagycHOd U Ha0OOPOT. HOBBII JCK) | BKiIIOYeHHE B YPOK HIPOBBIX
yria. OnpeneasiTh IOMIAAL KPyra. https://www.yaklass.ru/ [poLenyp c LEIBIO
[Mnomane Kpyra u €ro BriBoauTe ¢opmydsl (B rpaxycHOd W pamumanHou | https://uchi.ru TOAIEPIKAHUA  MOTHBALMH
3JIEMEHTOB Mepe) I JUTMH IyT, IJIOMIaJe CeKTOPOB U 00y4aIOIKXCsl K TOIY4CHHIO
(cexTOopa W cCerMeHTa). CErMEHTOB. 3HAHMH, HATKUBAHKIO
Berancnenue BeruueasiTe miromann GUryp, BKIFOYAOMIUX dJIe- TTOSHTHBHEIX .
o MECXKIIMYHOCTHBIX OTHOIIICHHUH
miomaneit puryp, MEHTBI OKPYXKHOCTH (KpyTa). B KTACCE.
BKJIFOYAIOIINX HaxoauThk miomany B 3aJadax peajbHOM KU3HU

3JIEMEHTHI KpyTra

JIBMIKEeHUs MJIOCKOCTH

(6w

ITousiTue 0 NABUKEHUU
miockoctu. IlapamnensHbiid
TIepeHoC, ITOBOPOT U
cummMmetpusi. Ocu 1 IEHTPHI
CUMMETpPUH.

IIpocreiimue npuMeHeHUs B
pelLIeHuu 3a1a4

Pa3z0oupaths npuMepsl, HITIOCTPUPYIOIIAE TTOHSITHS
JIBIDKCHHUS, IIEHTPOB U OCEH CHMMETPHH.
@DopMyJUpPOBATh  ONpPEACIICHUS  MapaieIbHOTO
nepeHoca, IOBOpOTa W  OCEBOM  CHUMMETpPHUH.
BbIBOAUTE UX CBOMCTBA, HAXOAUTH HEIOIBUKHBIE
TOYKH.

HaxoauTh LHEHTPBI U OCH CUMMETPUN NpOCTENHIITNX

https://fincult.info/teaching/
metodicheskie-materialy/

Karanor OecCIIaTHOTO
UPPOBOTO

KoHTeHTa Ha educont.ru
(1€,

npocsemenue, Gokchopz,

[oOyxnenne oOydaromuxcs

co0moaTe Ha ypoke
OOIICTIPUHSTHIC HOPMBI
NIOBE/ICHNS, npaBuia

OOIIEHUsI CO CTaplIMMH U
CBEPCTHHKAMHM,  IPHHIIMIBL
y4eOHOW  JUCHUIUIMHBI U
CaMOOpraHU3aIlHy;
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¢uryp.

IIpumeHaTsb napaieIbHbIN epeHoc u
CUMMETPHIO MPHU PEIICHUH I'€OMETPUYECKUX 3a1ad
(pa3bupatp IpuUMeEpHI).

Hcnoan3oBaTh Uil IOCTPOCHUS M MCCIEIOBAHUHN
nudpoBbIe pecypcChl

HOBBIN JTACK)
https://www.yaklass.ru/
https://uchi.ru

BKJIOYCHHE B YPOK HIPOBBIX
Ipouexyp c LEJIBI0
HO/ACPIKaHUS MOTHBALMH
o0y4arommxcss K MOJy4eHUIO
3HAHUH, HaJTOKUBAHHUIO
MO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUN
B KJ1acce.

IloBTOpEHUE,
00001eHHe,
cucTeMaTU3alusl 3HAHUH
(7 )

IToBTOpEHNE OCHOBHBIX
MMOHSTHIT MMETOI0B KypcoB 7—9
KJIACCOB, 0000IIeHE 1
cUCTeMaTU3alus 3HAHUM.
IIpocreiiine reomeTpuyecKkue
¢burypsr 1 ux cpoiicTsa.
HN3mepeHHnEereOMeTpUYECKUX
BCJIMYHH.

TpeyronbHuUKHU.

ITapannenbHbie H
NepHeHIUKYJISIPHBIC MPsIMBIE.
OKXpy>XHOCTb u KpYT.
I'eomeTrpuueckue NOCTPOECHUS.
Yrasl B OKPY>KHOCTH.
Brncannple W = ONMCaHHBIE
OKpPY>KHOCTH
MHOI'OYTI'OJIBHUKOB.

IlpsiMmast U1 OKPY>KHOCTb.
YeThIpEXYTOJIbHUKHU.
BrincanHbIe HOTIMCAaHHBIC
4eThIPEXyTrOJIbHUKH.

Teopema IIudaropa u nHagama
TPUTOHOMETPUH. Pemenue
00X TPEYroJILHUKOB.
IIpaBunbHbIE
MHOTOYTOJbHUKH.
ITpeobpazoBaHUs TIIIOCKOCTH.
JIpmxenwue. [Tomobue.
CummeTpus.

IInomwans. Beruncinenue
minoinaaeii. [Tnomanyu momgo0HBIX
uryp.

JlekapTOBBI KOOPAMHATEI HA
TIJIOCKOCTH.

BekTopsl Ha NJIOCKOCTH

OnepupoBarh NOHATUAMHU:  (QuUTypa, TOUKa,
npssMasi, yrou, MHOTOYTOJbHUK,
paBHOOEIpCHHBIHN u PaBHOCTOPOHHUM
TPEYTrOJILHUKH, MPSIMOYTOJIBHBINI TpPEYyrOJbHUK,

MeauaHa, OMCCEeKTpHCa U BBICOTa TPEYTOJIbHUKA,
napaiejsorpamMmm, pomoO, OpsSIMOYTOJIbHUK,
KBaJpaT, Tparenus; OKpPY>KHOCTb, KacaTelibHas;
paBeHCTBO M T1onoOue GUryp, TpeyrojabHHUKOB;

napajieabHOCTh u NEePHEeHAUKYJISAPHOCTH
OpsIMBIX, YTOJ MEXAY IMPSIMBIMH, CHUMMETPHUs
OTHOCHUTEIBHO TOYKHM W  IIpsIMOM;  JUIMHA,
paccTosiHue, BEJINYUHA yria, MJI0IIAb,
OepUMETP.

Hcnonn3oBare GopmMyJibl: IEpUMETpa U IIOMATU
MHOTOYTOJIbHUKOB,  JUIMHBI  OKPY>XKHOCTH H
womaan  Kpyra, o0béMa  IPSIMOYTOJIBHOTO
napajuiejenunena.

OnepupoBarthb MOHATUSAMM: MPsIMOYTOJIbHAs

cucTeMa KOOpJAHWHAT, BEKTOpP; MCIOJb30BaTh OTU
TOHSITHUS AJIsl IPEACTABICHUS] JAaHHBIX U PEIICHUS
3aady, B TOM 4YHCJIE €3 JPYrux y4deOHBIX
npeamMeToB. Pemarb 3aJayd  Ha TMOBTOpPEHHUE
OCHOBHBIX TTOHSITUH, HIUTFOCTPAIIAIO CBSI3€H MEXKIY
pa3IHYHBIMHA YacTsIMHA Kypca. BeIOMpaTs MeTOxa
IS PEICHUS 3aaqu.

Pemiarpb 3aa4M U3 MOBCEIHEBHOMN >KHU3HHU.

https://fincult.info/teaching/
metodicheskie-materialy/

Karaior OecIIaTHOr O
g poBoro

KoHTeHTa Ha educont.ru
(1c,

npocsenienue, Gokchop/,
HOBBIT JIVICK)

https://www.yaklass.ru/
https://uchi.ru

IMoGyxnenne oOydarommxcs
co0moaate Ha ypoke
OO0IIeTPUHSTBIE HOPMBI
MOBEACHNUS, IpaBuiIa
OOIICHUSI CO CTapUIUMH U
CBEPCTHHKAMH,  TPHUHIIUIIBI
y4eOHOW  MUCHUIUIMHBI U
CaMOOpraHu3alliy;
BKJIOYCHHE B YPOK HIPOBBIX
pouexyp c LEJIbI0
HO/ICPIKaHHS MOTHBALMI
00yJaronmxcst K MOTyIEHUIO
3HAHHH, HaJTaKUBAHHUIO
MO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHIN
B KJIacce.
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PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOJATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBI

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemMeHHOM LU(POBOM MHUpPE BEPOATHOCThL U CTAaTUCTHKA INPUOOpETaroT BCE
OOJIBIIIYIO 3HAYUMOCTh, KaK C TOYKH 3PCHUS INPAKTUUYCCKUX MPUIOKCHUH, TaK U UX POJIM B
o0pa30BaHHM, HEOOXOJAMMOM Ka)XJIOMy uYeloBeKy. Bo3spacraer uwncio npodeccuii, mnpu
OBJIQJICHUU KOTOPBIMHU TpeOyeTcsi Xopollasi 0a3oBasi IOJATOTOBKA B O0JIAaCTH BEPOSITHOCTH U
CTaTUCTUKM, TaKas INOArOTOBKA BaXKHA JUIA HPOJOJDKEHMs OOpa3oBaHUS WU JUIA YCICIIHOH
npo¢heCCHOHAITBHON KapbePHhI.

Kaxap1lii 4esioBEeK NOCTOSHHO IIPUHUMAET PELICHUsI Ha OCHOBE MMEIOINUXCSA Yy HEro
JTAaHHBIX. A JJIs1 OOOCHOBAHHOI'O TIPUHSATHS PEIICHHUs] B YCJIOBUSX HEJIOCTAaTKa WM HU30BITKa
nHpoOpMaMU HEOOXOJAMMO B TOM 4YHCJIE XOpouo Cc(HOPMHUPOBAHHOE BEPOATHOCTHOE U
CTAaTUCTUYECKOE MBbILIICHUE.

HNMmeHHO no3TOMYy OCTpO BcCTajda HEOOXOAUMOCTh CcPOpMHUpPOBaATH Yy OOyYarOIIUXCs
(pyHKIIMOHAJIBHYIO T'PaMOTHOCTbH, BKJIIOYAIOIIYI0 B c€0s1 B KayeCcTBE HEOTbEMIIEMOU
COCTaBJISIIONIEH YyMEHHE BOCIPUHUMATh M KPUTHYECKH aHaJIM3UPOBaTh MH(POPMALHUIO,
OPEJICTABJIICHHYIO B pa3jIMYHbIX (opmMax, IIOHHUMATh BEPOSITHOCTHBINM XapakTep MHOTHX
peajbHBIX IIPOLIECCOB U 3aBUCUMOCTEM, IIPOU3BOAUTE IPOCTEUIIINE BEPOSITHOCTHBIE PACUYETHI.
3HAaKOMCTBO C OCHOBHBIMH IIpUHIMOAMH cOopa, aHajiyd3a U MNOPEACTaBJICHUS JaHHBIX U3
pa3iauuyHbIX cdep JKH3HM obliecTBa M rocyjapcrBa IpuoOliaeT oOydaroluxcs K
OOIIeCTBEHHBIM HWHTEpecaM. l3yyeHue OCHOB KOMOHWHATOPHKH pPa3BHUBACT HABBIKU
opraHuszanum nepedopa M nojcuéra 4yucjia BapuaHTOB, B TOM YHCJIE, B IPUKJIAIHBIX 3ajladax.
3HAaKOMCTBO C OCHOBaMH TeopuH rpadoB co3aaéT MareMaTHdYeCcKuil (GyHAaMEHT JUIs
(opmMupoBaHusl kKOoMHeTeHIUI B o6jlacT MHPOpMATUKU U LIMGPPOBBIX TexHoJjoruii. [Tomumo
3TOr0, IPU U3YYEHUM CTATHUCTUKHU U BEPOSITHOCTH OOOraliaroTCsl NPEeCTaBICHUS yJallluxcs O
COBPEMEHHOI KapTHHE MHUpa U METOJaxX e€ro McciaedoBaHus, (popMHUpPYyETCs HIOHUMaHUE POJIU
CTAaTUCTUKM KaK MCTOYHHUKA COLUAIBHO 3HAUYMMOIN HMH(OpMAIMHU M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHUS.

B coorBercTBMM € AaHHBIMH LEISIMU B CTPYKTYpEe HOpOTrpaMMbl y4dyeOHOIro Kypca
«BeposTHOCTP M CTAaTUCTHUKA» OCHOBHOM MIKOJIBI BBIAEJIEHBI CIEAYIOLIUE COAEPKATEIBHO-
METOJANYECKHUE JTUHNU:

«IIpencraBieHne NaHHBIX M ONMcaATElbHasi CTaTUCTUKA»; «BeposiTHOCTBE»; «JIEMEHTHI
KOMOUWHaTOpUKN»; «BBesienne B Teoputo rpadon».

Conepxanue nunun «lIpeacraBiaeHue NaHHBIX W ONHCATEJIbHAsl CTATUCTHUKA» CIIYXXUT
OCHOBOM /U1t GOPMHUPOBAHUSI HABBIKOB Pa0OTHI ¢ MHPOpMaIIMEN: OT YTE€HUSI U MHTEpIpeTalun
uHOpMaAlMU, MPEACTABICHHOW B TaOluIax, Ha JguarpaMMmax W Trpadukax 510 cOopa,
OpEeJICTAaBJIICHUS] M aHajJlu3a JaHHBIX C HCHOJb30BAHHEM CTAaTUCTUYECKHUX XapaKTEPUCTHUK
CpelHUX U pacceuBaHus. Pabortass ¢ pAaHHBIMHM, OOydYarolIMecsi y4daTcsi CUUThIBaTh U
UHTEPHPETUPOBATh JIaHHBbIE, BBIABUIaTh, APryMEHTUPOBATh M KPUTHUKOBATh HOPOCTEHIINE
TUITOTE3bl, Pa3MBINUISATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMU HW3MEHYHUBOCTb, M OLIEHUBATh WX
BJIMSIHUE Ha paccMaTpuBaeMbl€ BEJIMUMUHbBI U IIPOILECCHI.

HNBTynTNBHOE  IpeACTaBJI€HHWE O  CIy4YallHOM  M3MEHYMBOCTH,  MCCIIEHOBAaHUE
3aKOHOMEPHOCTEN M TEHJICHIIMU CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOMW ISl U3YUEHUS] TEOPUU
BeposiTHOCTEN. bosblioe 3HadyeHue 37eCh HMEIOT MPaKTUYECKHE 3aJlaHUs, B YacCTHOCTU
ONBITHIC KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMU.

[TonsATHE BEpOSITHOCTH BBOJMTCS KaK Mepa MpaBAONoa00us cirydalHoro coositus. [Ipu
U3yYE€HUHM Kypca oOOydaromuecs 3HAKOMSTCA C IPOCTEHIIMMH METOJaMHU BBIUMCICHUSA
BEPOSITHOCTEM B CIy4YalHBIX »OKCIIEPUMEHTaX C pPaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMU
HUCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMM, IO3BOJISIIOIIUMH CTAaBUTh M pPEIIaTh OOJIEE€ CIIOXKHBIE
3a7auu. B Kypc BXOAsAT HadajbHbIE NIPEACTABIECHUS O CIy4YalHbIX BEJIWYMHAX U UX YHUCIOBBIX
XapaKTepUCTHUKAX.
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Takke B paMKax 3TOT0 Kypca OCYLISCTBIISIETCS 3HAKOMCTBO OOyYaloOIIUXCs C
MHO>XECTBAMH M OCHOBHBIMH OINEpalUsIMU HaJ MHOXXECTBaMH, pPacCcMaTpHUBAIOTCS IPUMEPHI
OPUMEHEHUs Ul PELISHMUs 3ajad, a TakK)XXE MCIIOJIb30BaHUS B JAPYTHUX MaTeMaTHYECKHUX
Kypcaxu y4eOHbIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B 7—9 kinaccax wm3ydaercsi Kypc «BeposiTHOCTP M CTaTUCTHKa», B KOTOPBIA BXOIST
pasnensl: «llpencraBinenue nHaHHBIX UM ONHCATENIbHAs CTAaTHUCTHKa»; «BeposTHOCTH»;
«JIeMeHThl KOMOUHATOPUKN»; «BBeaeHue B TeOpuro rpadon».
Hacrtosimeit mporpamMMoil mpeaycMaTpuBaeTCs BBIACICHHE B ydeOHOM IuiaHe MAOY
COIIl  Ne27 wmm. I''H. BopommnoBa r. TomMcka Ha u3zydeHue Kkypca «BeposiTHOCTb M
CTaTUCTHKa» Ha 0A30BOM YPOBHE, CJIEAYIONIHNE KOJINYECTBO YaCOB:

Kiacc Kom-Bo wacoB 1o 6a3zucanomy | Koi-Bo gacos u3 Hroro B Hroro
ydaeOHOMY TUIaHY IIKOJILHOT'O KOMITOHEHTA | HeJACITIO B TOJ|

7 xJacc 14- BEepOSITHOCTH U - lg 344
CTaTUCTHKA

8 kiacc 14- BEepOSITHOCTH U la 24 68 u
CTaTUCTHKA

9 kJyacc 14- BEepOSITHOCTH U - lg 344
CTaTUCTHKA

Kypc «BepositTHOCTB U cTaTucTHKa» B 2023-2024 yyeOHOM roay Juis 8 Kilacca pacCYUTaH Ha
68 yacoB (2 yaca B Hezenro). HanmonHenue MoayJist 3a cY4eT TEMAaTHYECKUX MaTepHUaJIoB 3a 7
KJIacc, T.K. B 7 KJIaCCE€ TaKOTO MOIYJIsI 0OydarolIiecs: He U3yJaiu.

COAEP) KAHUE YYEBHOI'O KYPCA (ITIO TOJAM OBYYEHUS)
7 kJaace

IIpencrasienne naHHBIX B BUJE TaOJIWL, AuUarpaMm, rpadukoB. 3a10JIHEHUE TAOIUIL,
4YTE€HUE U MOCTPOEHUE auarpamMm (CTOJIOMKOBBIX (CTOJOUYATBHIX) M KPYroOBbIX). UTeHue
rpaMKOB peajdbHBIX IIpoleccoB. M3BiaeueHnue wuHGOpManMU W3 AUAarpaMM W TaOJIHIL,
HUCHOJIb30BAaHUE U MHTEPIIpEeTalusl JTaHHBIX.

OnucarenbHasg cTaTUCTHKA: cpegHee apudMeTHYecKoe, MeauaHa, pa3Max, HauOoJbIlee
M HaWMEHbIllee 3HadyeHUsT HaOopa YMCIIOBBIX JaHHBIX. llpumepsl ciydailHON
W3MEHYHUBOCTH.

CrnyyaiiHbIi 5KCTIEpUMEHT (ONBIT) U ciy4daiiHoe coobiTHe. BepositTHOCTh M yacTtoTa. Posb
MaJIOBEPOSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUH B MpHUpPOJie U B obO1iecTBe. MoHeTa U
UTpajbHast KOCThB TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. CremeHp BepiiuHbL. Yuciao péOep M cyMMmapHasi CTEIeHb
BepunH. [IpencraBnenue o cBsiznoctu rpada. Llenw u nmukael. [Tytn B rpadax. O6xon rpada
(OitnepoB nyTh). [IpencraBienue 00 opueHTHpOBaAaHHOM Tpade. Pemenue 3agad ¢ MOMOIIBIO
rpacgos.

8 kirace

IIpencraBienue HaHHBIX B BUAE TaOIUll, auarpamm, rpadgukoB. 3aroJTHEHUE TAOIHII,
4T€HHE W MOCTpOeHHEe auarpamMM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYroBbIX). YUTeHue
rpaukoB peayibHBIX mpoleccoB. HM3Biaeuenne wuHoOpMaMM U3 JAUarpaMm M TabIUIL,
HWCNOJIb30BaHUE U UHTEPIIPETAHS JITAHHBIX.

OmnucarenbHasi CTATUCTHKA: cpeaHee apupMeTHUIeCcKoe, MeInaHa, pa3Max, HauOoJIbIlIee
M HaWMEHBIIIEE 3HAUYCHWUsI HaOopa YHUCIOBBIX JaHHBIX. [Ipumepbl ciydyaiiHOU
U3MEHYHUBOCTH.

CrnydaliHbIi SKCTIEpUMEHT (OMBIT) U ClIy4daiiHoe coObiTHe. BepositHOCTh M wacTtoTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B IIpUpOJie U B oOmiecTBe. MoHeTa u
UrpajibHasi KOCTbB TEOPUU BEPOSITHOCTEH.
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I'pa¢d, Bepmmna, pebpo. Cremenp BepiuuHbl. Yuciao p&Oep M cymMmapHasi CTEIEHb
BepunH. [IpencraBnenue o cBsiznoctu rpada. Llenw u nukael. [Tytn B rpadax. O6xon rpada
(DiinepoB myTh). [IpencraBnenne o6 opueHTHpOBAaHHOM Trpade. Pemnienue 3aad ¢ IMOMOIMIBIO
rpacgos.

IIpencraBnenne MaHHBIX B BHUJAEC TAOIUI, AuarpamMm, rpa¢ukoB. MHOXKECTBO, 3JI€MEHT
MHOKECTBa, HNOAMHOXKecTBO. Omnepanuu HaJl MHOXXECTBaMH: OOBbEAUHEHHE, IepeceucHHUe,
nonosHeHue. CBoiicTBa onepanyid HaJl MHOXXECTBAMHU: MNEPEMECTUTEIBHOE, COYETATEIbHOE,
pachpenenuTenbHoe, BKItoueHus. Vcnonp3oBanue rpauueckoro mpejacTaBICHUS MHO>KECTB
JUISL OIIMCAHMsI peaIbHbIX

OPOLIECCOB U SIBJICHUH, MPU PEIICHUU 3a1a4.

N3mepenne pacceuBaHuss pAaHHBIX. Jlucomepcuss W cTaHAApTHOE OTKJIIOHEHUE
4UCIIOBBIX HAOOpOB. Jlnarpamma paccemuBaHUsI.

DJieMeHTapHbIE COOBITHUSI CcilydailHOro ombiTa. CiydaiiHble coObITUs. BeposTHOCTH
coObITHM. OTIBITBI C PAaBHOBO3MOYKHBIMH JJIECMEHTAPHBIMH COOBITHUsIMHU. CiiydailHBIM BBIOOD.
CBsi3b MEXIYy MAaJIOBEPOSITHBIMH M MPAKTHYECKH JIOCTOBEPHBIMHU COOBITUSIMH B IIPUPOJIC,
o0I1IecTBE U HayKe.

JepeBo. CBolicTBa O€peBbEB: €IUHCTBEHHOCTb IIYyTH, CYIIECTBOBAaHHE BHUCSYEU
BEPIIUHBI, CBS3b MEXKAY YHCIOM BEepIIUH W yuciaompébep. [IpaBuno ymHoxeHus. Pemenue
3as1a4 ¢ nomolIbsio rpados. [IpoTuBononoxusie coosiTus. Junarpamma Diiepa. O0beIMHEHUE
u tiepecedyeHue coObITuil. HecoBmecTHble coObITHs. Dopmylia CIOXKEHUSI BEPOSITHOCTEH.
VYcnoBHass BeposiTHOCTh. [lpaBuno ymuoxxkeHusi. HeszaBucumsbie coOwiTusi. IlpescraBienue
SKCIIEpUMEHTa B BUJE AepeBa. PemieHue 3amady Ha HAXO0XKIAEHHE BEPOSITHOCTENW C IMOMOIIBIO
JiepeBa CJIy4alHOTO SKCIIEPUMEHTA, AuarpamMmm Jiiepa.

9 kJ1acc

IIpencraBienue naHHBIX B BHJE TaONUll, AuarpamMm, rpadguKOB, UHTEpIIpeTaIys
JaHHBIX. UTeHne u nocTpoeHue Tadbiull, Auarpamm, rpa@rKoOB MO peaJbHbIM JaHHBIM.

IlepectanoBku u ¢paktopuan. CouetaHuss U yuciio codyetaHui. TpeyronpHuk Ilackas.
Pemienue 3agayu ¢ ucnosab30BaHUEM KOMOUHATOPHUKH.

I'eomeTpuueckast BeposITHOCTb. CirydaliHbIM BBIOOP TOUKHM U3 (GUTYPHI HA MIJIOCKOCTH, U3
OTpe3Ka U U3 YT OKPY>KHOCTH.

Hcneitanne. Ycnex u Heynaua. Cepusa wucnelTaHud 1o nepsoro ycnexa. Cepus
ucneiTanuil bepnymu. BepositHocTn coObITUH B cepyur McnblTaHuil bepHyu.

CnydaiiHasi BEJIMUMHA U pacOpeiesICHUE BEPOATHOCTEH. MaTeMaTHdecKoe OXHUJaHUuEe U
nucnepcusi. [Ipumepbl MaTeMaTUUECKOTO OXKHMJIaHUS KaK TEOPETHUYECKOTO CPEITHEr0 3HAUYCHMUS
BE€JIMYMHBI. MaTeMaTH4ecKoe OKMJIaHUE U JUCHEPCHS CIIy4YaiiHONM BEJIMYUHBI

«YHCJIO YCIIEXOB B CEPHUU HCIIBITAaHUN bepHymm».

ITonsaTne o 3akoHe OoJbIMINX YHced. M3mMepeHue BEpOSTHOCTEN C TTOMOIIBIO YaCTOT.
Poxnp 1 3HaueHne 3aKoHa OOJIBIIUX YHCEII B IPUPOJIC U OOIIECTBE.

HNJTIAHUPYEMBIE NTPEJJMETHBIE PE3VJIBTATBI OCBOEHUS
PABOYEMW NPOT'PAMMBI KYPCA (IIO TOJIAM OBYYEHMUS)

IIpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposiTHOCTh M cTaTUCTHKAa» B 7—9 Kilaccax
XapaKTEepU3yIOTCs CIECAYIOIUMHA YMEHUSMHU.
7 knace

eUuraTte MH(pOpMAIMIO, TPEJACTABICHHYIO B TaOJUIlax, Ha JuarpaMmax; OpeiacTaBIsATh
JTaHHBIE B BUJE TaOJIUIl, CTPOUTH AHArpamMMbl (CTOJIOMKOBBIE (CTOJOYATHIE) U KPYTOBBIE) IO
MAaCcCHBaM 3HA4YECHUIM.

e OnuceIBaTh U UHTEPIPETUPOBATH pEAJIbHBIE YHCJIOBBIE JAaHHbBIE, MPEJACTABIICHHBIE B
Tabunax, Ha AuarpamMmax, rpadukax.

e Icnonp30BaTe AJIs1 ONHCAHUS JAHHBIX CTATUCTUYECKHE XAapaKTEPUCTHUKHU: CpeIHEE
apudMeTHdyecKoe, Me/iiaHa, HanOoJIbIlIee 1 HaUMEHbIIIee 3HA4YCHUsI, pa3Max.

elIMeTh Tpe/CTaBJI€HHME O CIIy4ailHOM HM3MEHYHMBOCTH Ha MpUMeEpax IeH, (PU3NYECKUX
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BCJIMYHH, AHTPOIMIOMCTPHUYCCKUX  JAaHHBIX] HUMETH nmpeacTaBJICHUC (] CTAaTUCTHYECKOU
YCTOUYUBOCTH.

8 kiace

eUuTtaTts MH(pOpMALIMIO, TPEACTABICHHYIO B TaOauIlax, Ha JuarpaMmax; OpeiaCcTaBIsATh
JIaHHBIC B BUJIC TAaOJHI], CTPOUTH JUarpamMmbl (CTOJIOUKOBBIC (CTOJIOUATHIE) U KPYTOBBIC) IO
MAacCHBaM 3HAYE€HUIM.

e OnuchIBaTh U UHTEPIIPETUPOBATH pEAJIbHBIE YUCJIOBBIE JAaHHbIE, MPEJCTABJICHHBIE B
TabMnax, Ha auarpamMmax, rpadukax.

e lIcnonp30BaTe AJIs1 ONWCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKHU: CpeaHEe
apudMeTHIYecKoe, MeJiiaHa, HanOoJIbllIee U HauMEHbIIee 3HAa4YCHUs, pa3Max.

ellMeTh TIpe/CTaBJIEHUE O CIIy4ailHOWM WM3MEHYHWBOCTH Ha MpUMeEpax MeH, (PU3NYECKUX
BE€JIUYUH, AaHTPOIIOMETPUYECKUX JAHHBbIX; HMETh IIPEACTABJICHHE O CTAaTUCTHUYECKON
YCTOMYHUBOCTHU

elI3BiekaTh U NOpeoOpa3oBbIBATh HHGPOPMAIUIO, IPEJCTABICHHYIO B BHAE TaOJuIl,
auarpamMm, rpaukoB; IIpeCTaBIISITh JaHHbIE B BUAE TAaOIUL], AUarpamm, rpagukoB.

e OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKa3aTeJIei: CpeAHUX 3HAYEHUM
U Mep pacceuBaHus (pa3Max, JUCHEPCHs U CTaHJAAapPTHOE OTKJIOHEHHUE).

e HaxoauTh 4YacTOThl YMCJIOBBIX 3HA4YE€HUM M YacTOThl COOBITHI, B TOM 4YHCJIE HO
pe3yJibTaTamM U3MEepeHUN U HaOII0AeHUH.

e Haxoauth BEpOSITHOCTH CilydYaWHBIX COOBITUM B ONbITaXx, 3Hasi BEPOSATHOCTHU
SJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B ONBITaX C PaBHOBO3MOXXHBIMH 3JIE€MEHTAapPHBIMH
COOBITHUSIMU.

¢ llcrionp30BaTh rpadudecKrue MOJICIIH: JIEPEBO CIIyYalHOTO IKCIIEPUMEHTA, JUarpaMMbl
Disiepa, yucaoBas Opsimas.

e OniepupoBaTh MNOHATHSIMHU: MHO>XECTBO, NOJAMHOKECTBO; BBINIOJHATH OI€palluyd HaJl
MHO>XE€CTBAaMHU: OObEMHEHUE, ITIEPECEUCHUE, JOTTOJIHEHUE; TIEPEUNCIISITh 3JI€EMEHTbBI MHOYKECTB;
HPUMEHSTH CBOMCTBAa MHOYKECTB.

e lIcnonp30BaTh rpauyeckoe IpPeaCcTaBI€HUE MHOMXKECTB M CBsI3€H MEXJIy HUMH JUIs
ONMCaHUs MPOLIECCOB U SIBJIGHUM, B TOM YMCJE IIPU PEUIeHUH 3ajJad W3 APYTUX Y4eOHBIX
OpEIMETOB U KypPCOB

9 knace

elI3BiiekaTh W TIPeoOpa3OBBIBaTh WH(OpPMAIIHIO, TIPEJCTABICHHYIO B Pa3JIMYHBIX
UCTOYHHKaAX B BHUJE TaOnul, JuarpamMm, rpaukKoB; INPEACTaBIsITh JaHHbIE B BHUJIE TaOIuUl,
IuarpamMm, rpadukoB.

e Pemarh 3a/1auu OpraHU30BaHHBIM MIEpPEOOPOM BApPUAHTOB, a TAKKE C HCIIOJIB30BaHUEM
KOMOMWHATOPHBIX MPaBUJI U METO/OB.

e lcrionp30BaTh ONMUCATENbHBIE XapPaKTEPUCTUKH J1JIsI MACCUBOB YHCJIOBBIX JAHHBIX, B
TOM YHUCJI€ CPEAHUE 3HAYEHHUSI U MEPbl paCcCEHUBaHMUS.

e HaxoauTh 4YacTOThl 3HA4Y€HUM M YaCTOTHI COOBITHS, B TOM YHCJIE€ MOJb3YSICh
pe3yJibTaTaMu MPOBEJAEHHBIX U3MEPEHUN U HAOITIOJICHUM.

e HaxonuTh BEpPOSITHOCTH CIIyYaWHBIX COOBITUH B U3YUYCHHBIX OIBITaX, B TOM YHCJIE B
ONbITaX C PAaBHOBO3MOYKHBIMH 2JIEMEHTAPHBIMHU COOBITHUSIMU, B CEPUSIX UCTIBITAHUHN JI0 IEPBOTO
ycriexa, B cepusix ucnbelTaHuii bepHyinm.

e IMeTh NpeaCcTaBICHUE O CIIy4YalWHOW BEJIMUYMHE U O PaCHpPECIICHUN BEPOSITHOCTEN.

e IMeTh NpeacTaBlIEHUE O 3aKOHE OOJIBIINX YHCEJ KaK O HPOSIBICHUHM 3aKOHOMEPHOCTH
B CJIy4yalHOW U3MEHYHUBOCTHU U O POJIU 3aKOHA OOJBIINX YHCE B MPUPOJE U OOIIECTBE.

81



7 Kjace

TEMATUYECKOE IVIAHUPOBAHHUE YYEBHOTI'O KYPCA (II0 'OAAM OBYYEHUS)

HaszBanue pasaena
(Tembl)
(4HMCJI0 4YacoB)

OcHoBHOE copep:kaHue

XapakrepucTuKa JeATeJbHOCTH 00y4arolIuXCcs

20P

Yuér paboueii nporpamMmsl
BOCHIUTAHUSA

IIpeacraBienne 1aHHBIX
(7 9)

I[IpencraBienue  HaHHBIX B
TadOIuIax. IIpakTnueckue
BBIYMCJICHHUSA 110 TaOJIHUYHBIM
JaHHBIM. H3Bneuenune "
HHTEpHOpEeTaIus TaOJIMYHBIX
JaHHBIX. ITpakTnueckast
pabora

«Tadaunpn.

I'paduueckoe MpeJIcTaBICHUE
JaHHBIX B BHUIE KPYTrOBBIX,
CTOJTOHUKOBBIX (cTom0YaThIX)
JHarpaMM. Yrenue u
IIOCTPOCHHUE IHarpaMM.
[Ipumepsr neMorpapuIecKux
JUarpamMMm. IIpakTuueckas

pabora «/lnarpamMmbi»

OcBanBathb cnocoobI MIpEICTaBICHUSA
CTAaTUCTUYECKNX  JAHHBIX W  YHCIOBBIX
MaCcCHBOB C ITOMOIIBIO TAOJIHIl U JUArpaMM C
HCHOJIb30BAHUEM aKTyaJbHBIX UM  BaXXHBIX
JTAaHHBIX (nemorpaduueckue JIaHHBIE,
IIPOU3BOJICTBO IPOMBIIIJIEHHOM’ u
CEJIbCKOXO3511ICTBEHHOU OPOAYKUMH,
0OIIIeCTBEHHBIE U TPUPOJHBIC SIBICHUS).
HN3yyaTre MeToabl pabOTHl C TaOJIUYHBIMHU U
rpauIecKMH IIPEACTABICHUSIMH JaHHBIX C
MOMOIIBIO IM(PPOBBIX PECYpcoB B XOze
MPaKTUYECKUX paboT.

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecrurataoro
udpoBoro

koHTeHTa Ha educont.ru (1C,
npocsenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

YCTaHOBJIEHHE JOBEPUTEIBHBIX
OTHOIICHUI MEXIy YIUTEIEM U
€ro y4eHHKaMH,
CHOCOOCTBYOLIHX
MO3UTHBHOMY BOCIPHSATHIO
ydamumucs TpeOoBaHUA U
pOChO YUUTENs, IPUBICUCHUIO
MX BHUMaHUS K 00CYXIaeMOn
Ha ypoke HH(MOpMaIuy,
AKTHBU3ALIH UX
[I03HABAaTEJIBHO e TEeNEHOCTH;
* 100YK/IeHUE IIKOJbHHKOB
co0M0IaTh Ha YPOKE
00IIeNTPUHATHIE HOPMBL
HOBEACHNUS, IIPABHIIA OOLICHUS
€O cTapIIvMH (YIUTEISIMH) U
CBEPCTHHKAMH (IIKOJIBHUKAMH),
MIPUHIMITE Y9eOHOH
JCIUIUINHEL U
CaMOOpraHU3aliu:
COOJIO/ICHNE 1 aKTyaJIn3alus
ITpaBuiI HOBEACHUS yUALUXCS
Ha YpOKe;

OnucareanbHas
CTATHCTHKA

(CR))

Yucnoseie Habopbwl. CpenmHee
apupMeTHIEeCKoe.

Menuana yucioBoro Habopa.
Y CcTOMYNBOCTh MEIMaHBbI.
IIpaxkTuueckas pabdorta
«CpenHue3HaueHUS .
HaubGonbiliee 1 HauMeHbIIIEe
3HAYCHUs YUCIOBOT0 Hadopa.
Pa3max

OcBanBaTh NMOHSITHSI: YHCIIOBOIl HAOOp, Mepa
LIEHTPAJIBHON TEeHACHIUU (Mepa IIeHTpa), B

TOM  9YHCIIE CcpeaHee  apupMeTHUecKoe,
MeanaHa.
OnuceiBaTh CTAaTUCTHYECKHUE JAaHHBIE C

MOMOIIBIO CpPEIHEro apuPMEeTHYEeCcCKOro u
MeauaHbl. Peniates 3amgaun.

HN3yuyaTh cBOMCTBA CpEJHUX, B TOM YHCJIE C
MOMOINBIO MHUQPPOBBIX PECYpPCOB, B XOJHC
OpaKTUICCKUX paboT.

OcBauBaTh NMOHSITHS: HauOoJIbIIEe u
HauMEHbIIIEE 3HAUYCHHUS YHUCIOBOIO MAaCCHBa,
pa3max.

PemaTe 3amaum Ha BBIOOp criocoba ONMHMCAHUA
JIAHHBIX B COOTBETCTBUH C MPHUPOJON JTAHHBIX

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecmiatHoro
UppoBOTO

koHTenTa Ha educont.ru (1C,
npocsenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

MPUBJICYCHNUE BHUMAHUS
[IKOJBHUKOB K IICHHOCTHOMY
aCMeKTy M3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3anus ux
paboTHI ¢ MoTydaeMoi Ha
YpOKE COLMAIbHO 3HAUNMON
nHpOpMaImen —
VHUIUUPOBAHUE €€
00CYyK/1eHHUs1, BBICKa3bIBAHHS
y'-[aIJ_U/lMI/ICﬂ CBOCIr0 MHCHHU 110
ee MOBOJIY, BBIPAOOTKH CBOETO K
HEH OTHOIICHHUS Ha dTanax
LeNeTTOoIaraH sl W
pediiekcuu; * UCTIOIb30BaHNE
BOCITUTATEIFHBIX
BO3MOXKHOCTEH colepKaHmst
y4e0HOT0 MpeaMeTa yepes
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U OCIsIMHU UCCIICOOBaHUA.

JIEMOHCTPALIHIO JICTSIM
MIPUMEPOB OTBETCTBEHHOTO,
IPaXKIAAHCKOTO TIOBE/ICHHS,
HPOSIBICHUS YEIOBEKOIIOOUS U
J0OpOCEepIEYHOCTH, Yepes
o00p COOTBETCTBYIOIMINX
TEKCTOB JUIS YTSHUS, 3a1ad IS
penieHus, MpoOIeMHBIX
cUTyanuit 11t 00CyKIeHNS B
Kiacce;

Cayuaiinas
H3MEHYHMBOCTh
(6w

Crnyuaiinas U3MEHYUBOCTh
(mpumepsbr). Yacrora 3HaueHUH
B MacCHUBe JIaHHBIX.
I'pynnupoBka. ['mcrorpaMmel.
ITpakTuueckas pab6ora
«CrnyyaliHasi U3BMEHYUBOCTBY

yacTora 3HA4YEHUH B
rpYOIIMPOBKA  JaHHBIX,

OcBanBarb NOHATHS:
MacCHUBEe JIaHHBIX,
THCTOTpaMMa.
CTpouts W aHAJAU3HMPOBATH THUCTOIPAMMBI,
noadMpAaTh MOAXOIAIINNA IIar rPyHIUPOBKH.
OcBauBaTth Tpaduyeckue NPEICTABICHUSA
pa3HBIX BHUIOB CIlydailHOM W3MEHYHMBOCTH, B
TOM YHCJIE C MOMOIIBI0 HU(POBBIX PECypCOB,
B X0JIe IPaKTUYECKOH padoThI

https:/ffincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecrurataoro

g posoro

koHTeHTa Ha educont.ru (1C,
npocsernienue, poxcdopa,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

MpUMEHEHHE Ha YpOKe
HWHTEPAKTUBHBIX (OPM PaOOTHI
YUaIUXCs: UHTEIIEKTYalbHBIX
UTP, CTUMYJIHPYIOLINX
MI03HABATEIbHYI0 MOTHBALHIO
IIKOJILHUKOB; TUJaKTHYECKOTO
TeaTpa, IJe IOJyYeHHBIC Ha
YpOKe 3HaHHUS OOBITPHIBAIOTCS B
TeaTpalbHbIX IOCTAHOBKAX;
JIUCKYCCUH, KOTOpPbIE JAIOT
yJanmMcs BO3MOXKHOCTb
MPUOOPECTH OIBIT BEACHHS
KOHCTPYKTHBHOTO JNAJIOTa;
IPYIIIOBOH pabOTHI MM pabOTHI
B Iapax, KOTOpBIE y4aT
IIKOJILHUKOB KOMaH/IHOM
pabote 1 B3auMOAEHCTBHIO C
JIPYTHMH AE€TbMH; * BKIIOUCHHUE
B YPOK UTPOBBIX MPOLIEAYD,
KOTOPBIE TOMOTAIOT
MOAJIePKaTh MOTHBALIMIO JIETeH
K MOJIY4EHHIO 3HAHUH,
HaJIa)KMBAHUIO MTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH B
KJIacce, OMOTaloT
YCTaHOBJIEHHIO
IoOposkenaTenbHOM aTMOchepbl
BO BpeMs YpOKa;

BBegenue B TEOpuio

rpagos
(4 9)

I'pad, BEpIINHA, pebpo.
[IpencraBienue 3aa9u c
ITOMOIIBIO rpada. CremneHb

(BaJIGHTHOCTB) BEpPIIHHBI. YuHcI0
p€bep m cymMmapHasi CTEIeHb
BepmnH. Ilens u nukia. Ilyts B
rpade. IIpencraBnenue o
cBsi3HOcTH Tpada. O6xox rpada

OcBauBaTh NOHATHS: Tpad, BepmInHa rpada,
peo6po rpada, CTENEHb (BaJICHTHOCTH
BEPIIHUHBI), ST U ITHUKII.

OcBauBaTh NOHATHS: TIYTHh B Tpade, Ditnepon
IMyTh,00x01 Tpada, OpUEHTUPOBAHHBIN Tpad.
Pemiars 3ajauyM Ha IIOUCK CYMMBI CTEIEHENU
Bep- muH rpada, Ha MOUCK obxoaa rpada, Ha
IIOUCKITyTeil B OPHEHTHPOBAHHBIX rpadax.

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecmatHoro
UPPOBOTO

koHTeHTa Ha educont.ru (1C,
npocsenieHue, poxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

VY CTaHOBIEHHE JOBEPUTEIBHBIX
OTHOLIEHHUH ¢ 00yJaromumucs,
CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPUSTHIO
oOyJaronMucs TpeOOBaHHN 1
pOCHO YUUTENs], TPUBJICUCHHUIO
UX BHUMaHHUS K 00CyKI1aeMon
Ha ypoke HHbOpMALUH
AKTHBHU3ALUH HX
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(D#inepoB nyTh). IIpencraBinenue
00 OpHUEHTHUPOBAHHBIX Tpadax

OcBauBaTh CHOCOOBI IIPEACTABICHUS 3a1ad M3
Kypca anreopsl, reoOMeTpHH, TEOpUHn
BEPOSATHOCTEH, IpYTHX MIpEeIMETOB c
TTOMOTIBHIO rpacgosB (xapTHr, CXEMHBI,
SIEKTPUYECKHE LenH, (YyHKIHOHAIBHBIC
COOTBETCTBUSI) Ha IpUMeEpPax.

https://uchi.ru

MI03HABATEIBHOI NesATEeNEHOCTH;
o0y eHne 00yJaronuxcs
co0II0aTh Ha YPOKe
00IIeNPUHATHIE HOPMBI
HOBEACHNUS, IPABHIIA OOLICHUS
CO CTapIIUMH ¥ CBEPCTHUKAMH,
TIPUHIMIE Y9eOHOH
JICIUTUINHEL 1
CaMOOpTaHN3aINH;
NpUBJICYCHIE BHUMAHHS
00y4aloIMXCsl K ICHHOCTHOMY
ACIEKTY U3y4aeMbIX Ha YPOKax
SIBIICHUH, OpraHu3alust ux
paboTHI ¢ mosrygaeMoi Ha
YpOKE COLMAIBHO 3HAUNMOM
nHdopmarmeii;

BepositHocTh M 4acTora
CJIYy4aiiHOr0 COOBITHUS
(4w

Ciy4yallHbIF ONBIT M CIIy4yalHOeE

COOBITHE. BepositTHOCTB u
qacToTa COOBITHS. Pois
MaJIOBEPOSITHBIX Hu
MPaKTHUYSCKHU JIOCTOBEPHBIX
cOOBITHIlT B HpHUpPOZE U B
oburecTBe. Mownera "
urpajgbHass KOCTb B TEOpPHH
BEPOSITHOCTEU.

IIpaxkTrueckas padota

<<I‘IaCTOTaBLIHaI[eHI/I$I opJa»

OcBauBarb NOHATHUS: CIyYalHBIM ONBIT U

cnyqaﬁHoe CO6]'>ITI/IG, MaJIOBCPOSATHOC nu
IPAKTHUYICCKHN JOCTOBCPHOC coObITHE.
I/Isyanb 3HAYUMOCTb MaJOBCPOATHBIX

COOBITHI B IIPHUPOJAE U OOIIECTBE HA BaXKHBIX
npuMmepax (aBa- puu, HecYacTHBIC cCilydYaw,
3aIuTa NepCOHAIBHOM nHopManuu,
nepegada JaHHBIX).

N3y4yaTh poJib KJIACCUYECKUX BEPOSITHOCTHBIX
MO- neneil (MOHeTa, WrpajbHasi KOCTb) B
TEOPHUU BEPO- SITHOCTEH.

HabarogaTth W W3y4aTh YacTOTY COOBITHHA B
IIpO- CTBHIX JKCIIEPUMEHTaX, B TOM YHCIIE C
MOMOIIIBIO IHU(PPOBBIX PECypcoB, B XoOJe
MMPaKTUYECKON pabOTHI

https://fincult.info/teaching/m
etodicheskie-materialy/
Karaior 6ecriaTHOro
mdpoBoro

koHTeHTa Ha educont.ru (1C,
npocsenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

opraHu3anus megcraa
MOTHBUPOBAHHBIX U
SPYAMPOBAHHBIX yJIAIINUXCS HaJ
UX HEYCIEBAOMINMHU
OJTHOKJIACCHUKAMH, JAIOIIETO
MIKOJIBHUKAM COIUAIBHO
3HAYMMBII OITBIT
COTPYAHUYECTBA ¥ B3AaUMHOI
MIOMOIIY; * HHUI[HUPOBAHHE U
MOJJIePIKKa UCCIIEI0BATEIbCKOM
JIeATeTbHOCTH IIKOTFHUKOB B
paMKax peanu3aniy IMH
WHUBUTYaTbHBIX U TPYIIOBBIX
HCCIIeI0BATENbCKHIX MTPOEKTOB,
YTO JACT IIKOJIbHUKAM
BO3MOXXHOCTb PHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO
peLIeHus: TeOPETHIECKOM
poOIEeMBI, HABBIK
TeHepUPOBaHUS U 0hOPMITCHHS
COOCTBEHHBIX M€, HABBIK
YBaXHUTEIBHOTO OTHOIICHUS K
qy)KHM HIesIM, 0)OPMIICHHBIM
B paboTax ApYyrux, HaBbIK
l'ly6.]'lPl'-lHOl"O BBICTYIIJICHUSA
nepez ayIuTopuei,
apryMEHTHPOBAHUS CBOCH
TOYKH 3pPEHHSI.

O00011IeHHE, KOHTPOJIb
(CR))

IIpencraBnenue
OnucarenbHas
BepositHOCTh

JaHHBIX.
CTaTUCTHUKA.
CJIy4anHOTO

IloBTOpsATH H3Yy4yEHHOE U
CUCTEMY 3HAHMUH.
Pemiare 3agaum Ha

BbICTpauBaThb

NpeJICTaBJICHUE WU

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecriatHoro

VYcTaHOBIIEHHE TOBEPUTEIBHBIX
OTHOLICHHUIT ¢ 00yJaoIIMHUCH,
CIIOCOOCTBYIOLIHX
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COOBITHST

OMHMCAaHUE [OAaHHBIX C MOMOIIBIO HM3YyYEHHBIX
XapaKTEPUCTHK. O6cyxaaTh NpHUMepbI
CITydalfHBIX COOBITHN, MaJlo- BEPOSITHBIX W
MMPaKTUYIECKHU JTOCTOBEPHBIX CIIy9alHBIX
COOBITHMH, WX POJHM B MPUPOAE U IKHU3HU
yeJoBeKa.

UPPOBOTO

koHTeHTa Ha educont.ru (1C,
npocsernienue, Gpoxcdopa,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

MO3UTHBHOMY BOCIIPHSTHIO
00y4aroIUMHCs TPEOOBaHUH 1
pOChO YUUTENs, IPUBICUCHHUIO
MX BHUMaHHUS K 00CyKI1aeMon
Ha ypoke uHpOopMaIu
AKTUBH3ALMHK HX
MO3HABATEJILHON JICATEIBHOCTH;
noOy>keHne 00yJaroIIXCs
co0roaTh Ha ypoke
OOLICHIPHHSTHIC HOPMBI
HOBEACHNUS, IPABHIIA OOLICHUS
CO CTapIIUMH ¥ CBEPCTHUKAMH,
MIPUHIIMIIEL y9eOHOH
JUCLUIUIUHBI U
CaMOOpPTraHU3aLUH;
MPHBJICYCHHE BHUMAHHS
o0y4aronmxcst K LEeHHOCTHOMY
aCIIeKTY U3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alust Ux
paboTHI ¢ mosTyyaeMoi Ha
YPOKE COLMAIbHO 3HAUUMON
nHpOpMaIen;

8 kiacc

Ha3zBanmne paznena
(TeMbl) (YHCJIO YACOB)

OcHoBHOe coepkaHue

XapaKTepMCTmca JEeATECJIBHOCTH oﬁyqaloumxca

20P

YuéTt padoueii mporpaMmbl
BOCIIUTAHUSA

IIpeacraBienne 1aHHBIX
(7 )

IlpencraBinenue  JaHHBIX B
TaOIMUIax. IpakTnueckue
BBIUMCIICHUSI TO TaOIHUYHBIM
JaHHBIM. H3BnedeHue u
HHTEPIPETAITNS TaOMHIHBIX
JaHHBIX. IpakTuueckas
pabdota

«Tadaunmen.

I'paduueckoe npeacraBieHue
JIAaHHBIX B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
auarpamMm. Urenue u
IMOCTPOCHHUE JAHATPAMM.
ITpumepsr nemorpaduyeckux
nuarpamm. [Ipaktuyaeckast
pabora «/luarpamMmbI»

OcBauBaTh CHocoobI MpeaCTaBICHUS
CTaTUCTHUYECKHWX  JAHHBIX W YHCIIOBBIX
MacCHBOB C ITOMOIIBIO TAOJHIl U JUArpamMm C
HCIIOJIb30BAHUEM  AKTYaJIbHBIX M BaXKHBIX
JTAaHHBIX (nemorpaduueckue JTaHHBIE,
IIPOU3BOJICTBO MIPOMBIIIIICHHO ! u
CeJIbCKOXO03IHCTBEHHOMN MIPOAYKIIUH,
OOIIIeCTBEHHBIC ¥ IPUPOJHBIC SIBJICHUS ).
HN3y4yaTh MeTOABI pa0OTHI C TAOJIUIHBIMH U
rpadudecKuMU NpeICTABICHUSIMA JaHHBIX C
MOMOTIIBIO TN (PPOBBIX PECYPCOB B XO/1€
OpPaKTHIECKUX paboT.

https://fincult.info/teaching/m
etodicheskie-materialy/
Karaor 6ecratHoro
mudpoBoro
KoHTeHTa Ha educont.ru (1C,
npocsernienue, poxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

YCTaHOBJIEHHE JOBEPHTEILHBIX
OTHOIICHUH MEX/Iy yIUTeleM 1
€ro yJIeHHKaMH,
CHOCOOCTBYFOIINX
MO3UTHBHOMY BOCHPHSTHIO
y4aumMmucs TpedoBaHHi 1
MPOCKO YUUTEIs!, NPUBICYCHHUIO
MX BHUMaHHS K 00CYyXIaeMoi
Ha ypoke nH}popMaImy,
AKTHBU3AIIH UX
TI03HABATEIbHOH e TETbHOCTH;
* MOOYK/IeHNE MIKOJILHUKOB
co0I01aTh Ha YPOKe
00LIEPUHSATHIE HOPMBI
MOBEJICHUSI, TPaBHJIa OOIIEHUS
CO CTapIIUMU (YYUTEISIMHU) U
CBEpCTHUKAMH (IIKOJIHHUKAMH),
TIPUHIUITE y9eOHO
JHCIHTUTNHBL I
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CaMOOpTaHU3aIIH:

COOJIIOZICHUE U aKTyaTH3aIs

IIpaBun noBeaeHUs ydamuxcst
Ha YpOKe;

Onucare/nbHast UYucnossle HaOopbl. CpenHee OcBanBaTh NOHSATHSI: YHCIOBOW Habop, mepa | https://fincult.info/teaching/m TIPUBJICUEHUE BHUMAHHS
CTATHCTHKA apudmeTnyeckoe. LEHTPaJIBbHOW TEHAeHUMU (Mepa IeHTpa), B etodicheskie-materialy/ IIKOJIBHUKOB K ICHHOCTHOMY
(8 v) Menuana ynciioBoro Habopa. TOM  4HClIie cpeaHee  apudMEeTHUYECKOe, Karanor 6ecrutatHoro acIICKTy M3ydacMBIX Ha ypokax
VY CcTOoHYUBOCTh MEIHAHBI. MeauaHa. ppoBOro AIBJICHIH, OPTaRM3AIIT HX
pa6OTBI C IOJIy4a€MOHU Ha
IMpakTtuueckas pabota OnuchIBaTh CTaTUCTUYECKHWE JaHHbIC C | KoHTeHTa Ha educont.ru (1C, .
YPOKE COlMaJIbHO 3HAYUMOU
«CpenHue3HAUYCHUSD). IIOMOIIBIO CpeAHETO apudMEeTHYECKOro W | TNpocBemeHue, pokchopa, ——
HawubGomnbpmiee 1 HanMeHBIIEE Menuanbl. Penrate 3amaun. HOBBIH JHCK) WHHLIMAPOBAHHE ce
3HAYCHUS YUCITOBOTO Habopa. | M3y4yaTh cBOMCTBa CPEIHUX, B TOM YHCIIE C https://www.yaklass.ru/ 00CYKICHNS, BBICKA3bIBAHHS
Paszmax IIOMOIIBIO OUMPOBBIX PECcCypcoB, B XOIE https://uchi.ru YYAIIMMUCS CBOETO MHEHHS TIO
IPAKTHYESCKUX PabOT. €€ TOBOIY, BHIPAOOTKU CBOETO K
OcBauBatb NOHATHS: HauOoJbIIIee u Heii OTHOLICHUS Ha STaax
HanMEHbIIIee 3HAYEHUs YHCJIOBOIO MacCCHBa, HENCTIoIaraH st Ntk
pasmax. pedJiekcuu; * NCTIONb30BAHHE
Pemath 3agaum Ha BEIGOp criocoba OMHUCAHUS BOCTITATETLHBIX
- BO3MOXKHOCTEH COEpIKaHUs
JMIAHHBIX B COOTBETCTBUH C MPUPOJON TaHHBIX Ya66HOrO IPEMETa Tepes
U [ETISIMHA HCCIICTOBAHUSL. JTEMOHCTDAIIHIO AETSIM
IIPpUMEPOB OTBETCTBEHHOTI'O,
TpaXXAaHCKOI'o IOBECACHUA,
NPOSABJICHUA YEJIOBEKOJIIOOHS 1
J0OPOCEPAEUHOCTH, YEPE3
mo00p COOTBETCTBYIOMIAX
TEKCTOB /ISl YT€HHMS, 3a0a4 IJIs
PpeIeHus, MPOOIEMHBIX
CUTYaLlUi It 00CYK/ICHHS B
KJIACCE;
Cayuaiinas Crydgalinas U3MeHYUBOCTh | OcBauBaTh NOHATHs: dYacTtoTra 3HadyeHuidl B | https://fincult.info/teaching/m TIPUMEHEHHE Ha yPOKe
H3MEHYMBOCTH (mpumepsbl). YacTtora 3HAa4YCHHUH | MaccUBE JAHHBIX, TIPYNIIMPOBKA  JTaHHBIX, etodicheskie-materialy/ MHTEPAKTHBHBIX (POPM paGoThI
(6 ) B MacCCHUBe JNaHHBIX. | THCTOrpaMMa. Karasor 6ecruratHoro YHAIHXCA: MHTEINIEKTY AJIBHBIX
I'pynnuposka. [McTOrpaMMmel. CTponTh ¥ AHAJM3HPOBATL T'MCTOTPAMMEL 1uphpoBoro HIP, CTUMYJIMPYIOIHX

ITpakTnueckas pabora
«CrnyyaiiHass ©3MEHYHUBOCTBH»

noaAdMpaTh MOJAXOSIIHUN IIar TPYHITHUPOBKH.
OcBauBaThb rpaduueckue NpeacTaBIeHUS
Pa3HbIX BUJOB CIIy4allHOU U3MEHYUBOCTH, B
TOM YHCJIE€ C TIOMOMIBIO MTU(PPOBBIX PECYPCOB,
B XOJ€ IPAKTHIECKONH pabOThI

koutenra Ha educont.ru (1C,
npoceenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

M03HABATEIBbHYI0 MOTHBAIHIO
IIKOJIFHUKOB; TUTAKTHIECKOTO
Tearpa, TJe MOIyIeHHbIC Ha
YpOKe 3HaHHS OOBITPHIBAIOTCS B
TeaTpaJIbHBIX OCTAHOBKAX;
JUCKYCCHH, KOTOpPbIE AAI0T
y4anmMmcest BO3MOXKHOCTh
MPUOOPECTH OIBIT BEJCHHS
KOHCTPYKTHBHOTO JNAJIOTa;
TPYIIOBOI PabOTHI MK PaOOTHI
B TIapax, KOTOPHIE ydaT
MIKOJLHUKOB KOMaHHOM

86




paboTe U B3aNMOJEHCTBHIO C
JIPYTUMH I€TEMH; * BKIIOYEHHE
B YPOK UTPOBBIX NIPOLIEAYD,
KOTOpBIE TOMOTAIOT
MoJJIep>KaTh MOTUBALIHIO JETei
K MOJIyYEHHIO 3HaHUH,
HaJIaXKMBAHUIO ITO3UTHBHBIX
MEJITYHOCTHBIX OTHOIICHHH B
KJIacce, OMOTaloT
YCTaHOBJICHHIO
JoOposkenaTeabHOM aTMOCchepbl
BO BpeMs YPOKa;

BBenenune B Teopuio

rpajgos
(4 )

I'pad, Bepmnna, pedpo.
IIpencrasienue 3anaqu ¢
nomorpio rpada.CreneHp

(BaJIGCHTHOCTH) BepHIMHEL. Yuciio
pEOep u cymMMapHasi CTCICHB
BepmuH. Lens u nukia. I1yts B
rpage. [IpencraBnenue o
cBs3HOCTHU Tpada. O6xoxa rpada
(DitnepoBmyTh). [IpencraBnenue
00 OpHEHTHUPOBAHHBIX Tpadax

OcBauBaTh NOHATHS: Tpad, BepunHa rpada,
pedpo rpada, CTCIICHb (BaJICHTHOCTH
BEPIINHBI), LEITbU LUK
OcBauBaTh NOHATHSI: IyTh B rpade, Diepos
yTh,00X01 rpada, OpueHTUPOBAHHBIN rpad.
PemiaTp 3a1a4M Ha NOWCK CyMMBI CTEIICHCH
Bep- muH rpada, Ha MOUCK oOxoaa rpada, Ha
IMOUCKIIyTeH B OPHUEHTHPOBAHHBIX rpadax.
OcBauBaTh COCOOBI IPEICTABICHUS 33124 U3
Kypca anreOpbl, TeOMETPUH, TSOPHH
BEPOSITHOCTEH, IPYTrUX NPEIMETOB C
moMoIpio rpados (KapThl, CXEMHI,
JIEKTPUYECKUE LIeNH, (PyHKIIMOHAJIBHBIC
COOTBETCTBHS) HAa IpHUMepax.

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecrmatnoro
poBOro
koutenra Ha educont.ru (1C,
npocsernienue, poxcdopa,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

VYcTaHOBIEHHE TOBEPUTEIBHBIX
OTHOUICHUH ¢ 00yUJaromuMucs,
CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSTHIO
00yJaronMMucs TpeOOBaHUH H
pOChO YUUTENs], TPUBIICUCHHUIO
UX BHUMaHHUS K 00CyKIaeMon
Ha ypoKe HHpOpMaIuu
AKTUBH3ALUH HX
[I03HABATEILHON JIEATEIbHOCTH;
oGy eHne 00yJaronuxcs
co0moziaTh Ha ypoKe
OOLIETPHUHSATHIC HOPMBI
MOBE/ICHNUS, TIPaBHJIa OOIICHHS
CO CTapIINMH H CBEPCTHUKAMH,
TIPUHIHIEL yIeOHOM
JMCLUILTHHBI 1
CaMOOpraHU3alHy;
HpHBJICYCHHE BHUMAHUS
o0y4aronmxcsi K LeHHOCTHOMY
ACIIEKTY U3yYaeMbIX Ha YPOKax
SIBJICHUI, OPraHU3aust UX
paboTHI ¢ MoTy4aeMoi Ha
YpOKe COIMaJIbHO 3HAYUMON
HHpOpMaIHeH;

BeposiTHOCTh M 4acToTa
CJy4aiiHOTO COOBITHSI
(4w

CrnygyalHbINU OTIBIT "
ciiydaHOe coObBITHE.
BepositHOCTB u gacToTa
COOBITHSI. Poib
MaJIOBEPOSITHBIX u
OPaKTHYCCKH JOCTOBEPHBIX
cOOBITHII B TIpUpOAE ©W B
olmecTBe. Momsera u

hurpajbHasl KOCTb B TCOpHUHU

OcBaMBaTh NOHATHUSA: CIy4YailHBIM ONBIT U

ciydaiiHOe€  cOOBITHE, MaJOBEpOSITHOE U
MIPAKTUYECKH JOCTOBEPHOE COOBITHE.
HN3yuarsb 3HAYUMOCTh MaJIOBEPOSATHBIX

COOBITHI B MPpUPOJAE U OONIECTBE HA BAXKHBIX
npuMmepax (aBa- puHM, HeECUYaCTHBIE CIIydYaw,
3anumra nepCcCoOHaJIbLHOMU uHOpMaIuH,
nepejadya JaHHBIX).

HN3yuyaTh posib KJIACCUYECKHUX BEPOSITHOCTHBIX

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecrmatHoro
Uu(ppPOBOTO
koutenra Ha educont.ru (1C,
npocsenienue, Gpokchop,
HOBBIH [THICK)
https://www.yaklass.ru/
https://uchi.ru

opraHusanys medceraa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX YYaIIUXCs HAl
UX HEYCIICBAIOUIUMU
OJJHOKJIACCHUKAMH, JIAIOLIEro
IIKOJIHUKAM COLHAIBHO
3HAYHUMBIH OITBIT
COTPYJHUYECTBA U B3aUMHON
MOMOLIY; * UHUIIUMPOBAHHUE 1
HOJYICPrKKa HCCIIEI0BaTENbCKOI
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BEPOSITHOCTEMH.
IIpakTueckas padora
«YacToTaBBIITaACHUS OpJIay»

MO- geiied (MOHeTa, WrpajibHas KOCTh) B
TEOPUHU BEPO- SITHOCTEH.
HaouarogaTh 1 M3y4aThb 9YacTOTY COOBITHI B
MIPO- CTBIX DKCIEPUMEHTAaX, B TOM YHCJIC C
MOMOIIBIO MU(PPOBBIX PECYPCOB, B X0O/E

MPaKTUYECKOU pabOThI

JIeITeTbHOCTH IIKOIEHUKOB B
paMKax peayu3aniuy IMI
HMHJIUBUAYaTbHBIX U TPYIIOBBIX
HCCIIEA0BATENBCKUX TPOEKTOB,
YTO JACT IIKOJIbHUKAM
BO3MOXHOCTb IPHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO
pelIeHus TeOPETHIECKOH
TIpo0IIeMBI, HaBBIK
TeHepHPOBaHMS ¥ 0hOPMIICHHS
COOCTBEHHBIX UJIEH, HABBIK
YBaXKUTEIBHOTO OTHOIIEHUS K
qyXKAM UIesM, 0OpPMIICHHBIM
B paboTax Ipyrux, HABBIK
ITyOIMYHOTO BBICTYILICHHS
nepen ayauTopueii,
apryMEHTHPOBAHUS CBOCH
TOYKH 3pEHHSI.

O0001eHHEe, KOHTPOJIb
6w

IIpencraBienue naHHBIX.
OnucarenbHasl CTATUCTUKA.
BeposTHOCTh CityyallHOT O
COOBITHS

IloBTOpsAiTH  U3Yy4YEHHOE U
CHUCTEMY 3HaHUH.
PemaTs 3aga4n Ha nIpeCcTaBICHUE U
ONHCaHHUE JAaHHBIX C TOMOIINBIO U3yUYEHHBIX
xapakTepucTuK. O0CyKIaTh NpUMepbI
CITy9alHBIX COOBITHH, MalO-BEPOSITHBIX U
MNPaKTUYECKH JOCTOBEPHBIX CIIyYalHBIX
COOBITHH, UX POJIM B IIPUPOJIE U )KU3HU
4yeJ0BEKa.

BbICTpauBaThb

https://fincult.info/teaching/m
etodicheskie-materialy/
Karayor 6ecratHoro
mudpoBoro
KoHTeHTa Ha educont.ru (1C,
npocsenienue, poxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

VYcTaHOBIECHHE TOBEPUTEIBHBIX
OTHOUICHUH ¢ 00yUJaroIuMuCH,
CHOCOOCTBYFOIINX
MO3UTHBHOMY BOCIIPHSATHIO
00yJaronMMucs TpeOOBaHUH H
MPOCKO YUUTEIIsl, IPUBICYCHHUIO
WX BHUMaHHS K 00CYXIaeMOon
Ha ypoke HH(pOpManum
AKTUBH3ALUH HX
M03HABATEIHLHON JIESTEeIbHOCTH;
o0y XIeHNE 00yJarOIIXCS
co0MoaaTe Ha YpoKe
OOIIEeNPHUHSTHIE HOPMBI
HOBEJICHUsI, TIPaBUJIa OOIEHUS
CO CTapIIMMH U CBEPCTHHKAMH,
NPUHIHITE yaeOHOM
JMCLUILTHHBI 1
CaMOOpraHU3alHy;
TIPUBJICYCHIE BHUMAHHs
00y4aroIHXcsl K ICHHOCTHOMY
aCIIeKTy U3y4aeMbIX Ha ypoKax
ﬂBHeHHﬁ, Oopranusanusa ux
paboTHI ¢ MONTy4aeMoii Ha
YPOKE COLMAJILHO 3HAYUMOMN
HHpOpMAaIHeH;

IMosTopenue kypcea(4 )

IlpencraBinenue JaHHBIX.
OnucarenbHas CTAaTUCTHUKA.
Crny4aiiHas U3MEHYNUBOCTD.

Cpennue uuciioBoronabopa.

IloBTOPATHL U3Yy4YEHHOE MW  BbICTPaAUBaTh
CHUCTEMY 3HaHUH.
Pemrarr 3amaum Ha [OpeACTaBICHUE U

ONNMCAHUC JAaHHBIX C TIOMOMIBKO H3YYCHHBIX

https://fincult.info/teaching/m
etodicheskie-materialy/
Karanor 6ecmiatHoro
dpoBoro

YcTaHOBNICHNE TOBEPUTENBHBIX
OTHOIICHHUH C 00YJAIOIUMHUCS,
CHOCOOCTBYFOIIHNX
HO3UTUBHOMY BOCIIPHSATHIO
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Crny4daiiHble COOBITHS.
BepositHocTH " 4aCTOTHI.
Krnaccuueckue mMonenu Teopuu

XapaKTEPUCTHK. Pemate 3a1a4u Ha
MIPE/ICTaBICHUE TPYNIUPOBAHHBIX NIaHHBIX |
ONMCaHUE CIIy4YallHOU U3MEHUYUBOCTH.

kontenra Ha educont.ru (1C,
npocsenienue, poxcdop,
HOBBIH JHCK)

00y4aroIUMHCs TPEOOBaHUH 1
pOCHO YUUTeNsl, IPUBJICYCHHUIO
MX BHUMAaHISI K 00CYKIaeMoit
Ha ypoke uHpOopMaIu

BEpOSTHOCTEH: MOHETA u | Pemate 3amaum Ha omnpezgeneHue uactorhl | https://www.yaklass.ru/
UrpajgbHasi KOCTh ciydalHbIX cOObITHH, 00Cy>)aenue npumepos | https://uchi.ru AKTHBH3AIIH 1X .
o o IIO3HABATCIBbHOU NCATCIBHOCTH,
CllydaliHBIX COOBITHH, MAIOBEPOATHBIX M 06YX/ICHHE 00YIarOLIIXCA
MPaKTHYECKH  JOCTOBEPHBIX  CIYYaWHBIX COBIIONATS Ha YPOKE
COOBITHI, WX POJIM B TPUPOAE U KU3HHU OBILIETPUHSATHIE HOPMBI
YCcJIIOBCKa MOBEACHMS, ITpaBUIa O6H.[eHI/I$I
CO CTapIIMMU U CBEPCTHUKAMHU,
MIPUHIMIIEL y9eOHOH
UCIUIUIAHBL U
CaMOOpTraHU3alUK;
TMIPUBJICYCHUEC BHUMaHUSL
o0y4aronmxcst K LeHHOCTHOMY
ACIICKTY U3Yy4YaCMbIX Ha YpOKax
HBJ'IeHI/Iﬁ, Oopranusanus ux
paboTHI ¢ mosTydaeMoi Ha
YPOKE COLMaIbHO 3HAUUMON
nHpOpMaIen;
OnucarteapHast OTKJIOHEHUSI. Hucnepcust | OcBauBaTh TIOHATHSL: JIHCTIEPCHsT u | https://fincult.info/teaching/m | opranusauus mwedcrsa
CTATHCTHKA. YHUCIIOBOrO Habopa. | cTaHIapTHOE OTKJIOHEHMWE, UCIob3oBaTh >tu | etodicheskie-materialy/ MOTHBMPOBAHHBIX H
PaccenBanmne JaHHBIX CrangaptHoe OTKJIOHEHHE | XapaKTEPUCTUKHU TSt onwucanwus | Karamor 6ecruiatHoro SPYMPOBAHHBIX yHAIIMXCA Hall

(4w

qucjJoBoro Habopa. Juarpammbl
pacceuBaHMUs

pacceruBaHusl JaHHBIX.

BoiaBUraTh rumore3bl o0 OTCYTCTBUU WJIN

HaJIU4Ynuu CBA3U 10 ArarpamMmmam
pacceruBaHusA.

CTpOl/ITb ArarpaMmbl paccenBaHusl 10
HMCHOIIUMCA  JaHHBIM, B TOM YHUCIIC (&

IIOMOIIIBIO KOMIIBIOTEPA

1rdpoBoro

koutenra Ha educont.ru (1C,
npoceenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/
https://uchi.ru

MX HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH, JTAFOIIETO
HIKOJIbHUKAM COITHAIEHO
3HAYMMBINA OTIBIT
COTPYIHUYECTBA M B3AUMHOM
TTOMOIIY; * HHUIIMUPOBAHUE U
MOJIIEPIKKA UCCIIETOBATEILCKON
JIESITEIbHOCTH NIKOJIEHUKOB B
paMKax peagu3alii UMH
WHIUBUIYaJbHBIX U TPYIIOBBIX
HCCIIEIOBATENECKIX TPOEKTOB,
YTO JACT MIKOJbHUKAM
BO3MOXXHOCTB IIPHOOPECTH
HaBBIK CAMOCTOSTEIILHOTO
PpeIIeHUsT TEOPETUICCKOM
po0IeMbI, HABBIK
TCHEPUPOBAHUS U 0DOPMIICHHUS
COOCTBEHHBIX UJCH, HABBIK
YBaKUTEIBHOTO OTHOIICHUS K
9yKUM HIESIM, 0(OPMICHHBIM
B paboTax IpyruX, HABBIK
TyOJIIMYHOTO BBHICTYILICHUS
repes1 ayAUTOpHEH,
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apryMEHTUPOBAHUS CBOCH
TOYKU 3PEHMUSL.

MHoxecTBa (4 1)

MHoXkecTBO, MMOAMHOECTBO.
Onepanuu HaJl MHO>XECTBaAMMU:

OcBauBaTh NOHATHA MHO>KCCTBO, 3JICMCHT
MHOKECTBA, ITOAMHOXKCCTBO.

https://fincult.info/teaching/m
etodicheskie-materialy/

VCTaHOBJICHHE JOBEPUTEIBHBIX
OTHOIIEHUH ¢ 00yJaromuMucs,

oObenMHeHHUE, repeceyeHre, | BbINOJHATL ONepanMu HaJl MHOXKECTBAMHU: Karasor GecrnatHoro CrIOCOOCTBYIOMIIX
JIOTIOJTHEHHE. 00beIMHEHHE, [TepEceUYeHHE, NOMOTHEHHE. uuppoBoro TIOSHTHBHOMY BOCIPHATHIO
o . o . o0ydaronMucs TpeOOBaHUH 1
CaoiicTBa onepanuit Hax | Mcmosib30BaTh CBOWCTBA: IEPEMECTHUTEIIHLHOEC, kouTenTa Ha educont.ru (1C, DOCKE VAHTEIsL. [IDHEICICHIEO
MHOYECTBaMHM: codeTaTrelbHOE, paclipeaeIuTeIbHOE, TpocBenienue, Gokrchopi, Hg BHHM};M K 56£ymaeM0ﬁ
IMepPEeMECTUTEIIBHOE, BriroucHus. Uenmoap3oBaTh rpaduiIcckoe HOBBIH JHCK) Ha ypoke HbopMaLIH
coueTaTrellbHOE, MIPEJCTABICHUE MHOYKECTB TP OTMCAHUU https://www.yaklass.ru/ AKTUBM3AIHH HX
pachpeieauTesIbHOE, peasbHBIX MPOIIECCOB U SBJICHHUM, MPHU https://uchi.ru T03HABATEIBHOMN JEATETLHOCTH;
BKJIFOYCHUSI. peuleHnu 3a1a4 U3 JPYrux ydeOHBIX n06yX1eHHe 00yUarOUXCs
I'paduueckoe I[IpEeACTaBJIIEHUE | IIPEAMETOB U KYpPCOB. COOIIK0AATh HA yPOKE
MHOYXECTRB OOLIEPHUHATBIE HOPMBI
NOBEACHMS, ITpaBUIa O6HICHI/I$[
CO CTapIIMMU U CBEPCTHUKAMU,
MIPUHIHITE Y9eOHOH
JUCLIUIUIAHEI U
CaMOOpTraHU3alUK;
TIPUBJICYCHUEC BHUMAHUA
00yJarouIxcst K IEeHHOCTHOMY
aCIIeKTy N3y4aeMbIX Ha ypoKax
HBJ'IeHPIﬁ, Oopranusanus ux
paboTHI ¢ TToNTy4aeMoii Ha
YpOKE COLMAIBHO 3HAUNMOM
nHpOpMaIen;
BepositHocTh DieMeHTapHbIE cobObITHs. | OcBanBaTh MOHATHS. djeMeHTapHoe cobbitre, | https:/fincult.info/teaching/m | oprammsanms medcrsa
CJIy4YaifHOTO COOBITHS Cryuaiinbie coObITHS. | ciiydaiiHoe  coObITHE Kak CcOBOKymHOCTh | etodicheskie-materialy/ MOTHBHPOBAaHHbIX H
(6 v) BnaronpusarcTBylonue 0JIaronpUATCTBYIOLIUX snemeHTapHbIX | Karanor OecruiaTHoro SPYAMPOBAHHBIX y4allNXC Hall
3JeMeHTapHbIe COOBITHS. | COOBITUI, PAaBHOBO3MOYKHBLIE 3JIeMEHTapHbIE | LUPPOBOro HX HOYCHCBAIOLIIMHU
BepositHocTr coObITHii. ONBITEL | COOBITHS. KoHTeHTa Ha educont.ru (1C, ORHOKJIACCHHKAMH, IAFOIICTO
o HIKOJIBHUKAaM COIIHMAJIbBHO
c PaBHOBO3MOKHBIMHU | PemaTh 3aauu Ha BBIYHCIICHHE BEPOATHOCTEN | mpocsemmenue, Gokcdopi, SHAMELH OTIIT
DJIEMEHTAPHBIMH  COOBITHSIMH. | COOBITHI 10 BEPOSITHOCTAM BJIEMEHTAPHBIX | HOBBIN IUCK) COTPY/IHIYECTBA 1 B3aHMHOI

CiryuailHBII BBIOOD.
IMpakTtuueckas padora «ONBITHI
c PaBHOBO3MO>XHBIMHU
SJIEMEHTAPHBIMH COOBITHSIMI)

COOBITHH CITy4ailHOTO OTIBITA.

Pemrath 3a7a4mM Ha BBIYMCIICHHE BEPOSITHOCTEH
COOBITHUM B ONBITAX C PaBHOBO3MOXKHBIMU
SJIEMEHTAPHBIMH COOBITHSIMH, B TOM YHCJE C
IMOMOIIIBIO KOMITBIOTEPA.

IIpoBoauTh u u3y4aTh ONBITHI c
PaBHOBO3MOXXHBIMH 3JIeMEHTapPHBIMU
coOBITUSIMM  (C  HCHOJB30BAHUEM  MOHET,

UTpaJIbHBIX KOCTEH, NPYTrUX MOJEJeH)B XoJe
MMPaKTHYECKON pabOoTHI.

https://www.yaklass.ru/
https://uchi.ru

MMOMOUIN; * MHULIMUPOBAHHUE U
MOJJIEPHKKA HCCIe10BaTEIbCKON
JIEeTEIbHOCTH MIKOJIBHUKOB B
pamMKax peanu3alii UMU
UHIUBUIYAIbHBIX U TPYNIOBBIX
HCCIIEeI0BAaTEIbCKUX IIPOEKTOB,
YTO JACT MIKOJbHUKAM
BO3MOXHOCTB TIPHOOPECTH
HaBBIK CAMOCTOSITENILHOTO
pelIeHus: TEOpeTUYeCKOn
po0JIeMBbI, HaBBIK
TCHEPUPOBAHUS U 0DOPMIICHHUS
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COOCTBEHHBIX HIEH, HABBIK
YBaXXHUTEIBHOTO OTHOIICHHUS K
qyXKAM UJesM, 0OpPMIICHHBIM
B paboTax Ipyrux, HaBBIK
IMyOINYHOTO BBICTYIIICHHS
nepes ayAuTopuei,
apryMEHTHPOBAHHUS CBOCH
TOYKH 3pEHHSL.

BBeneHue B TEOPHIO HepeBo.  CaoiictBa  nepeBa: | OcBauBaTh NOHATHS: acepeBo kak rpad ©6e3 | https:/fincult.info/teaching/m | Ycranosnenue noseputenbHbIx
rpagoB €IMCTBEHHOCTD MyTH, | INKJa, BHCsYas BepmruHa (ucT), BeTBH | etodicheskie-materialy/ OTHOLUCHHH ¢ 00y4aroLUMHCS,
(4 g) CyIIECTBOBaHHE BHUCSIUCH | IepeBa, IIyTh BIAEpPEeBE, THAMETp JIepeBa. Karasor 6ecruraTHoro crocoGeTByroMmIX
BEPIIMHEI, CBS3b MEXKTy unucioMm | M3yuaTh cBoiicTBAa epeBa: CyIIeCTBOBAaHHUE | IU(MPOBOro HgSHTHBHOMy Bocnpg”m}o .
BePIIMH ©  9YHCIOM  p&0ep. | BUCSYCH BEpIIMHBI, CIMHCTBEHHOCTH ITyTH | KoHTeHTa Ha educont.ru (1C, E Z:ig)m?g;: TrI?eH:;:z::HI:O
[MpaBuIO yMHOXKCHHUS MEXIy JBYyMsl BEpIIMHAMH, CBs3b MEXIy | mpocsemieHue, hokchop, Hg BHHMX;MH < (’)6prmﬂaeM0ﬁ
YUCJIOM BEPUIMH U YUCIIoM pEdep. HOBBIH JIMCK) Ha ypoke HHOpMALHH
Pemiath 3ajaum Ha MOUCK W nepeuuncienue | https://www.yaklass.ru/ AKTUBM3AIHH HX
myTeii B JepeBe, omnpenesneHue uucia Bepriud | https://uchi.ru TI03HABATENBHOM [IEATENEHOCTH;
niu pédep B JHepeBe, 00x0J OHHAPHOIO no0ysxaeHne 00y4atomuXCst
J€epeBa, B TOM YHCIIE€ C IPUMEHEHUEM IIpaBUjia co0monaTh Ha ypoKe
YMHOKCHHUSL. OOIIETPUHATHIE HOPMBI
MOBEICHUS, IPaBUIIa OOIICHUS
CO CTapIIMMU U CBEPCTHUKAMU,
MIPUHIHITE Y9eOHOH
JACLUTIINHEL U
CaMOOpTraHU3aIIK;
TIPUBJICYCHUEC BHUMAHUA
00yJaronxcst K IEeHHOCTHOMY
aCTeKTy N3y4aeMBIX Ha YpOKax
}IBHeHHﬁ, OpraHu3sanusa ux
paboThI € TIOMyYaeMoii Ha
YPOKE COLMAIBHO 3HAUNMOMH
nndopmarmeii;
Cayuaiinbie coOBITHS [TporuBoOIIOIIOKHOE cobpiTHe. | OcBanBaTh TIOHSITHSI: B3auMmHuo | https:/fincult.info/teaching/m | opranuzanus medcrsa
(8 1) Hwnarpamma Diiyepa. | IPOTUBOIOJIIOKHBIE COOBITHs, onepauun Haz | etodicheskie-materialy/ MOTHBHPOBAHHBIX H
OObenrHEeHNEe W TepecedeHue | COOBITHsAMHU, OObeaWHEHHe | Tepecedenne | Kararor GecruiaTHoro SPYAUPOBAHHBIX yHAINXCSA HaJl
COOBITHIA. HecoBmectHble | coObITHI, auarpamma Diinepa (Ditmepa— | mudpoBoro HX HEYCIICBAIOILUMHU
OJHOKJIACCHUKAMHU, JafOIIero
cobbitusi. Dopmysia ciuoxenwsi | BeHHa), COBMeCTHBbIE H  HECOBMeCTHbBIe | KoHreHTa Ha educont.ru (1C,
o HIKOJIBHUKAaM COILIHAJIBHO
BEpOSITHOCTEH. ITpaBuio | coObITHS. npocselenue, hokchopy, SHAYMMBI OIIBIT
YMHOKEHHUS BeposTHOCTEH. | M3yuaTh TeopeMbI o BEPOSITHOCTU | HOBBIH JIUCK) COTPY/AHMYECTBA U B3AHMHOI
VYcaoBHas BEpPOSITHOCTD. | OOBEIMHEHUST  JBYX  coObITuii  (dopmyasl | https://www.yaklass.ru/ MOMOILH; * HHULIUUPOBAHKE U
HeszaBucumbie COOBITHS. | CJIOYKEHHS BEPOSITHOCTEM). https://uchi.ru TIOZIEPKKA HCCIIeI0BATETBCKOM
[IpencraBnenne crnydaiinoro | Pemmars 3aga4ym, B TOM YHCJIE TEKCTOBBIC NEATENLHOCTH IKOJILHUKOB B

OKCIICPUMECHTA B BHUJAC JI€PEBA

3alaud = HA  ONpEJeJIEeHHE  BEPOSITHOCTEH
oOBeAUHEHHUSI W IIEPECEUCHHUs] COOBITHH C
MOMOILIBIO YHUCJIOBOH Mpsi- MOH, auarpaMm

paMKax peajin3aliui UMU
WHAWBUAYAJbHBIX U I'PYIIIOBBIX
UCCJIEA0BATCIIBCKUX ITPOCKTOB,
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Ditnepa, GOpMyIIbI CI0KEHUST BEPOSITHOCTEH.
OcBauBaTh MNOHSATHS: TPABHIO YMHOXKCHUSI
BEPOATHOCTEH, YCIIOBHAs BEPOSITHOCTB,
HE3aBUCHUMBIE COOBITHSI OEPEBO CIIyUalfHOTO
OTbITA.

HN3y4vars CBOMCTBA
HE3aBUCHMBIX COOBITHIA.
Pemiare  3agaum Ha  OmpeJeleHue u
HCIOJIb30BAaHUE HE3aBUCUMBIX COOBITHH.
Pemiath 3aa4ym Ha TIOMCK BEPOSITHOCTEH, B
TOM YHCJIE YCJIOBHBIX, C HCIOJBE30BaHUEM
JepeBa CI1y4yalHOI'O OIIbITa.

(onpenenenust)

YTO JAcT IIKOJbHUKAM
BO3MOXHOCTb IpHOOpecTH
HaBBIK CAMOCTOSITEIBHOTO
PpelIeHus TEOPETUYECKOM
poOIeMBbl, HaBBIK
TeHEepUPOBAHUA U 0(hOPMIECHUS
COOCTBEHHBIX Wi, HABBIK
YBa)KUTEIBHOIO OTHOLICHUS K
qy)KHM HIesIM, 0()OPMIICHHBIM
B paboTax Jpyrux, HaBbIK
IMyOINYHOTO BBICTYIIICHHS
nepes ayAuTopuei,
apryMEHTUPOBaHUs CBOEH
TOYKH 3pPEHHSI.

O0001eHHEe, KOHTPOJIb IIpencrasnenue naHHbIX. | [IoBTOPSATH M3yYeHHOE W BHICTPAMBATH https://fincult.info/teaching/m | Ycranoenenue n0BepUTEITBHBIX
(4 ) OmnmcarenbHast CTAaTHUCTHKA. | CHCTEMY etodicheskie-materialy/ OTHOWICHHA ¢ 00yJAIOIIMMHCS,
I'padsr. BeposiITHOCTD | 3HaHHA. Karaor 6ecruiaTHoro criocobeTByromX
cIy4aifHOTO coObiTus. | Pemiate 3ajayM Ha [OpEACTaBICHHE H | HUPPOBOTO Hg3HTHBH°My BOCHpéISITI/I}O .
O AIONIUMHACA €OOBaHUHU U
DaeMeHThl KOMOUHATOPHUKH OMHUCAaHWEC JAaHHBIX C IOMOIIBID H3YYCHHBIX | KoHTeHTa Ha educont.ru (1C, yaatort P
P HpOCB6 Y4HUTEIA, NPUBJICYECHUIO
XapaKTEePUCTHK. emaTh 3aa4u ¢ | mpocerenHe, boxcoopx, X BHEMEHES K OBCYKAEMOl
npUMeHeHHuEeM rpadoB. HOBBII JHCK) Ha ypoke HH(OPMALHH
Pemiate 3amaum Ha HaxoxjaeHwe BepositHoctw | https://www.yaklass.ru/ AKTUBM3AIHH UX
cmydaiiHOTO  coObITUsI 1O  BepostHocTsiMm | https://uchi.ru [O3HABATEIBHOM JIESTENLHOCTH;
SJICMEHTApHBIX COOBITHH, B TOM YHCIIEC B no0yX/IeHHE 00yJaroIMXCs
OmnbITax c PaBHOBO3MOKHBIMU co0umonaTh Ha ypoKe
DJIEMEHTAPHBIMUA COOBITHSIMH. OOWENpPHHATEIE HOPMBI
Pemartnb 3a1a4u Ha HaXO0XJICHUE MOBE/CHH, NPaBH.Ia OGIICHNA
o CO CTapuIMMU U CBEPCTHUKAMU,
BEPOSATHOCTEH OOBCIMHCHUSI W IePECEUCHUsI -
5 - TIPUHIIMITEL yIeOHOH
COOBITHI, B TOM YHCIIC HE3aBUCHUMBIX, C e —
HCIIOJIb30BAHUEM rpau4eCcKux CAMOOpTaHU3ALMH;
npeacTaBjJICHUU U J€pPEeBa CIIYyHYaMHOTO OIIbITA. MpUBJICYEHHE BHUMAHUS
Pemarn 3ajauun Ha IEPEUYUCIIEHUE 00y4aroHXCst K IEHHOCTHOMY
KOMOMWHaANM (Yuciia TIepecTaHOBOK, YHCIA ACIIEKTY U3yYaeMbIX Ha YpOKax
coyeTaHWli), Ha HaAXOXXJICHHUE BEPOSITHOCTEHU SIBJICHUH, OPTaHU3AMS NX
COOBITHI ¢ TIPpUMEHEHHEM KOMOWHATOPHKH, B paoTel ¢ nonydaemoli Ha
TOM 4YHCJIE C HCIIOJIb30BAHHEM TPEyrOJIbHUKA YPOKE COLHAIIBHO SHATMMOH
Mackans nHdopmarmeii;
9 knacc
HazBanue X Yuér paboueit
APAKTEPUCTHKA JeSATeJbHOCTH
paszgena OcHoBHOE cojiep:kaHue P P A 20P NporpamMmbl BOCIIHTAHUSA
o0yuarommxcst
(TemMbl) (YucJI0
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4acoB)

IloBTOpeHue

Kypca8 kJjacca
(4w

IlpencraBnenue NaHHBIX.
OnucareibHas CTaTUCTHKA.
Omepaniuu  HaJl COOBITUSIMH.
HezaBucumMocTs COOBITHI

IToBTOPATH M3y4YEHHOE U BbICTPaAHMBAThH
cucreMmy

3HAaHUM.

Pemrares 3amaum  Ha [OpeACTaBICHUE H
ONUCAaHUE JaHHBIX.

Pemarn 3aaa4uu Ha HaXO0X/JICHHUE
BEPOSITHOCTEH OOBbEIMHEHHSI U TIEpECEUCHUsI
COOBITHI{, B TOM 4YHCJIE HE3aBUCHUMBIX, C

HCITOJIb30BAHUEM rpadugecKknx
OpEeACTaBICHUN W JepeBa  CIy4yallHOro
OIIBITA.

Pemats 3agauu Ha  IIepeYUCIICHUE

KOMOUWHaIUWi (4Yucia NepecTaHOBOK, YHCIa
COUYeTaHU), Ha HaXOXXJICHHE BEPOSITHOCTEH
COOBITHH C NPUMEHEHHUEM KOMOWHATOPHUKH,
B TOM  4YHCJIE C  HCIOJb30BaHUEM
TpeyronsHuKa [lackais.

https://fincult.info/teachin
g/metodicheskie-
materialy/

Karanor 6ecriatHoro
udpoBoro

KOHTeHTa Ha educont.ru
(¢,

IIPOCBELICHHAE,
(bokcdopa, HOBBIH ANUCK)
https://www.yaklass.ru/
https://uchi.ru

Ycranosnenue
JIOBEPHUTEIHHBIX
OTHOIIEHUII ¢
00yJarOIIIMHUCS,
CITOCOOCTBYIOIIIX
TO3UTHBHOMY BOCHPHSTHIO
00yJaroIIMMHUCS
TpeboBaHMi 1 IPOCHO
YUHTEIs, TPUBICUEHUIO UX
BHUMaHUS K 00CyXIaeMoit
Ha ypoke nH}opMaImn
AKTHUBH3ALIH HX
TT03HABATEIbHOMN
JeATeIbHOCTH;
noOyXIeHHe 00yJaromuXCs
COOJIIOIaTh HA YPOKe
00IIenpUHSTHIE HOPMBI
TIOBE/ICHNS, TIPaBUIIA
OOIIEHNSI CO CTAPLIMMH 1
CBEPCTHUKaMU, IPHHIIHIIBI
y4eOHOW TUCIUIUIAHBI 1
CaMOOpTaHN3aIINY;
MIpUBJICYCHUE BHUMAHHS
00yJaroumxcs K
LIEHHOCTHOMY aCIIEKTY
H3y9JaeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aus ux
paboTEHI ¢ MmoTy4aeMoit Ha
YPOKE COLIHATBEHO
3HAYUMOW MH(pOpMaLHeH;

JIeMEeHThI

KOMON HATOPUKH
(4 )

Komb6unatopHoe IpaBUIIO
yMHOxeHus. IlepecranoBku.
®dakrtopuan. Coueranus u
4UCIO0 COYETaHUH.
TpeyronbHuk ITackans.
ITpakTuueckas pabota
«Bpluncienue BeposiTHOCTEH
c HMCTOJIb30BAHUEM
KOMOMHATOPHBIX bynxIIMIA
SJIEKTPOHHBIX TaOIUID»

OcBauBaTh MOHATHUSA. KOMOWHATOPHOE
MpPaBUJIO yYMHOXXEHHUS, yIOPsJOYeHHas
napa, TpoWKa OOBEKTOB, IE€pPECTAaHOBKA,
(paxkTopman umcna, covyeTaHHWE, YHCIO
coueTraHuu, TpeyroiabHuk [lackans.

Pematnb 33129 Ha IIePCYUCIICHHUS
YIIOPSIIOYCHHBIX Tap, TPOEK, MepedrcieHne
NEepPECTaHOBOK M COYETAaHUM DIIEMEHTOB
pa3IUYHBIX MHOYECTB.

Pemiath 3agayM Ha TIpUMEHEHHE YHCIIA
codyeraHuidi B  anredOpe  (cokpamiéHHoe
yMHOXeHHne, OwHOM HpioTrona). Pemarts,
NpUMeHsIA KOMOWHATOPHWKY, 3ajayd Ha

https://fincult.info/teachin
g/metodicheskie-
materialy/

Karairor 6ecruiaTHOro
mdpoBoro

KOHTeHTa Ha educont.ru
(1C’

IMpOCBCLICHUE,
dokchop, HOBBIN TUCK)
https://www.yaklass.ru/
https://uchi.ru

opraHusanys medceraa
MOTHBHPOBAHHBIX U
SPYAMPOBAHHBIX YYaILUXCS
HaJl UX HEYCIEeBAOLINMH
OJIHOKJIACCHUKAMH,
JAIOIIEro MIKOJIbHUKAM
COIMAJIBHO 3HAYMMBIH OIBIT
COTPYJHHYECTBA U
B3aMMHOH MOMOLIY; *
HMHUIUMPOBAHUE U
MOZIICPIKKA
HCCIIeJOBATENBCKOM
JACATCIIBHOCTU IIKOJIbHHUKOB
B paMKax peaJM3anui UMHU
UHAUBUYAJIbHBIX U
I'pynIoBbIX

93



BbIUHCJIEHHE BEPOSITHOCTEN, B TOM YHCIIE C
MOMOIIBIO 3JISKTPOHHBIX TaOJIUIl B XOJE
MPaKTUYECKOWPabOTHI.

HCCIIE0BATEIbCKIX
MIPOEKTOB, YTO JACT
LIKOJIBHUKaM BO3MOXKHOCTb
puoOpeCTH HaBBIK
CaMOCTOSITETBHOTO
pelIeHNs] TEOPETUYECKON
po0JIeMBI, HaBBIK
TeHePHPOBAHUS U
odopmiTeHHsT COOCTBEHHBIX
Hel, HaBBIK
YBaXXUTEIBHOTO OTHOIIEHUS
K 9yXKHM HAESIM,
oopmieHHBIM B paboTax
JpYTUX, HAaBBIK ITyOJIMIHOTO
BEICTYIUICHUS TIEpex
ayJIUTOpHUEH,
apryMEHTHPOBAHUS CBOCH
TOYKH 3pEHHSI.

I'eomerpuueckast

BEPOSITHOCTDH
(4 w)

I'eomerpuueckas
BEPOSITHOCTD. Cny4yaliHBIN
BBIOOpD TOYKH U3 PUTYPHI Ha
IUIOCKOCTH, M3 OTpe3Ka, U3
JIYyTHOKPY>KHOCTH

OcBauBaTh MOHATHE reoOMEeTPUYECKOMN
BEPOSITHOCTH. Pematn 3aJa4n Ha
HaxOXXJICHUE BEpPOSITHOCTEH B  ONbBITax,
NpEeICTaBUMBIX Kak BBIOOp TOYEK U3

MHOI'OYI'OJIbHUKA, Kpyra, OTpe3Ka WiId Ayru
OKPY>KHOCTH, YUCJIOBOTO IPOMEXKYTKA.

https://fincult.info/teachin
g/metodicheskie-
materialy/

Karaior 6ecriaTHOro
mdpoBoro

KOHTEHTa Ha educont.ru
(1€,

MIPOCBEUICHUE,
(boxcdop, HOBBII TUCK)
https://www.yaklass.ru/
https://uchi.ru

YcranoBieHue
JIOBEPUTEIBHBIX
OTHOLICHUI ¢
00yJarouMMucs,
CITIOCOOCTBYIOIINX
TTO3UTHBHOMY BOCHPHSTHIO
00yJarOIMMHUCS
TpeboBaHHi U IPOCHEO
YUIHTEIs, IPUBIICYCHUIO UX
BHUMAaHUS K 00CyXIaeMoit
Ha ypoke HHpOpMaIu
AKTUBHU3ALMN UX
MIO3HaBaTENbHON
JeSTENBHOCTH;
HoOYyXJIeHne 00yJaroUXCs
co0JIIOIaTh Ha yPOKe
00MIeNpUHSTEIE HOPMBI
TIOBE/ICHHS, TIPABHJIA
OOIIEHHS CO CTapUINMH U
CBEPCTHHUKAMH, IPUHIIUIIBI
y4eOHOW TUCIUIUINHBI 1
CaMOOpraHM3allnHy;
TMPHUBJICYCHUC BHUMAaHUA
o0ydJaronmxcs K
LIEHHOCTHOMY acIeKTy
H3yYaeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alus UX
paboTHI ¢ MoJTy4aeMoii Ha
YPOKE COLHAIIBHO
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3HAUYNMOH MH(OpMaLUeH;

HUcneiTann HcneiTanue. VYenex u OcBauBaTthb MOHSITHSI: HCIIBITAHHE, https:/ ﬁ_nCU“-i_nfO/teaChin opraHu3aius medcra
st Heynaya. Cepusi HCHBITAHUN JJIEMEHTApHOE  COOBITHE B  HMCIBITAHHH g/metodicheskie- MOTHBUPOBAHHBIX 1
Bepnysumn 110 MEPBOTO ycnexa. (yemex W Heymaua), cepus wuchbTanumii, | materialy/ PYMIPOBAHHBIX yHaLXCA
(6 v) HcnbiTauus BepHyn. HACTyIIJIEHHE MEepBOro ychexa (Heymaum), Karanor 6ecuiatHoro ;‘;i :IEZSEEEE:;}ELHHMH
BepositHOCTH  CcOOBITHIT B cepus UcIbITaHUR Beprymm. udpoBoro E—— KOMLHIKAM
cepuu UCIIBITAHU Pemiars 3agavu Ha HaXO0XJCHUE KOHTeHTa Ha educont.ru CONMMATHO SHATHMBIH OIBIT
BepHyiu. IIpakTHaecKas BEPOATHOCTEH COOBITHII B CEpUH HCHBITAHUU (1€, COTPY/IHHYECTBA 1
paGora JI0 TEepBOro yclexa, B TOM 4YHCJIE C IIPOCBEILEHHE, B3AHMHO TOMOTI; *
«Hcnprranus BepHyHHI/I» TPpUMCHCHUECM (l)OpMyJ'ILI CYMMBI q)Och)opz[’ HOBBIU )II/ICK) HHUIMUPOBAHHE U
reOMETPUICCKOI MPOTrPEeCCHH. https://www.yaklass.ru/ | moanepxka
Pemiatrn 3aJauu Ha HaXOXICHUC https://uchi.ru HCCIIEI0BATEILCKOM
BEPOSITHOCTEH DJIEMEHTApHBIX COOBITHH B HEATENBHOCTH LIKOJIBHAKOB
cepun UCTIBITAHUU bepnynnu, Ha B paMKax peajM3aliiy HMH
HaXOXJICHUE BEPOATHOCTH ONPEAECIEHHOIO HHIUBUAYATIBHBIX H
4ycjaa yCIEXOB B CEPUU  HUCHBITAHUU TPYHIOBBIX
Bepuynnu. U3ydyaTth B Xo0Je NpPaKTHYECKOW UCCTIENOBATENBCKAX
paGoTel, B TOM YHCIE C IOMOUILIO TIPOCKTOB, 1T0 AacT
LUPPOBBIX pecypcos, CBOMCTBA IIKOJIBHUKaM BO3MOXKHOCTb
BEPOSTHOCTH B cepuu HCTIBITAaHHU I TIPHOOPECTH HaBbIK
Fy—— CaMOCTOSITEILHOTO
pHY peLIeHNUs TeOPEeTUIECKOH
TPOOIEMbI, HABBIK
TCHEpUPOBAHUA U
odopMIIeHHSs COOCTBEHHBIX
HJIeH, HaBBIK
YBAXKUTEJIBHOTO OTHOIICHUA
K 9YXUM HUOEAM,
o opMIIEHHBIM B paboTax
JPYTUX, HAaBBIK ITyOJIMYHOTO
BBICTYIIJICHUA TNEPE
ayJIUTOpHUEH,
apryMEHTHPOBAHUS CBOCH
TOYKHU 3PCHUS.
CuyuaiiHas Cnyualinas BEJIMYMHA u OcBouTh MOHATHS: CIydJaliHasi BEJIHMYHHA, https://fincult.info/teachin | Ycranosnenne
peanuuna (6 9) pacupenencHue 3HAYEHHE cly4alHOM BEJUYUHEL, g/metodicheskie- AOBEPUTCIIBHBIX
BEPOATHOCTEH. pacripe/ie/ieHle BEPOSATHOCTEHA. materialy/ OTHOLLIEHNH ¢
MareMmaTuueckoe OXHIaHUE U H3yuarhb " o6CyKaaTH IpUMepbI Karanor 6ecruatHoro ngzsgf:l‘gﬁtx
AucCHnepcHs ClTy4aiHOH JUCKPETHBIX U HENPEPBIBHBIX CIy4YalHBIX 1 ¢poBoro HOSI/ITI/IBHO)IIVIy BOCTIPHATHIO
BCIIMYUWHEI. HpI/IMepLI BEJIUYUH (pOCT, BEC yeJio- BEKa, KOHTCHTA Ha educont.ru 06y'~la}OIlU/lMl/lCﬂ
MaTeMaTUIeCKOro  OXHUIAAHUS YHCJIEHHOCTh HaceJIeHUs, JIpyTHE (1c, TpeGoBaHit H TPOCHE
KaK TCOPETHUICCKOIo CPpEeAHCIO U3MEHYUBBIE BEJIUYHUHBI, IPOCBEILCHHE, YUHTEJIs, IPUBJICUCHHIO HX

3HAYCHUABCIMYHNHBI.

IToasiTie 0 3aKOHE OOJBIINX
YHUCEIL. N3mepenue

paccMaTpuBaBIINCCs B KypcCe CTaTI/ICTI/IKI/I),
MOJACITBbHBIX cnyqaﬁHHx BCJINMYHH,
CBA3aHHBIX CO CﬂyqaﬁHBIMI/I onnbITaMH

(boxcdopa, HOBBIH JTUCK)
https://www.yaklass.ru/
https://uchi.ru

BHUMaHUS K 00CyXKIaeMOit
Ha ypoke HHpOpMaIuu
AKTUBU3AIUU MX
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BEPOSITHOCTEH C TMOMOIIBIO
gacToT. I[IpuMeHeHHE 3aKOHa
OOJIBIINX YHUCEIL.

(6bpocanue MOHETHI, UTPAITBHONW KOCTH, CO
CIIy4aiHbIM BBIOOPOMHU T. II.).

OcBauBaTh NOHATHSA MaTeEMaTHYIECKOE
OKUJaHUE  CJIy4dYallHOM  BEJIMYHUHBI  Kak
TEOPETUIECKOEC cpenHee 3HaYEeHHE,

aucnepcust  cilydyalHOM  BEJIMYMHBI  Kak
aHAJIOT TUCIEPCHH YHCIIOBOrO Habopa.

Pemarn 3a/1auu Ha BBIYHCIICHUE
MaTEeMaTHYEeCKOr0 OXXUJAAaHUS U JUCIEPCUU
JUCKPETHOW  CllydyallHOW BEJMYHUHBI 10
3aJlTaHHOMY PacHpenelICHUI0, B TOM YHCIIEC
3a7a4, CBSI3aHHBIX CO CTpPaxOBaHUEM U

JIOTEPESIMU.
3HAKOMUTHCS C MaTeMaTHUYECKUM
OXKMJAHUEM U JUCIEePCHUEH HEKOTOPBIX
pacripenesicHui, B TOM qucie

pacripeniesieHusl Cily4dyailHONW BEJIUYMHBI
«YHCJIO YCIIEXOB» B CEPUM HCIIBITAHUU
bepunynnu. U3yuyaTrh 4YacToTy COOBITHUS B
TMOBTOPSIOMINXCS CIIyJaifHBIX OITBITaX Kak
CIIy4JailHYIO BEIINYUHY.

3HAKOMHUTBCHA C 3aKOHOM OONBIIUX YHCEN (B
dopme beprynnm): Tpu OONBIIOM YHCIIC
ONBITOB YacTOTa COOBITHA OnnM3ka K ero
BEPOATHOCTH.

Pemiars 3aga4u Ha U3MEPEHUE BEPOSITHOCTEN
¢ mnoMouiplo dYacTtoT. OOcyxkaare poiib
3aKOHa OOJBIIMX dYHCET B OOOCHOBAHUH
YaCcTOTHOTO MeToa U3MEpPEeHUs
BEPOSITHOCTEM.

OO0cy:xaaTh 3aKOH OOJBIIMX YHUCENT Kak
MPOSIBJIEHUE CTaTUCTUYECKOM yCTOMYHUBOCTU
B HU3MEHYUBBIX SBICHUSAX, POJIb 3aKOHA
OOJIBIIMX YHCET B TMPUPOJE M B IKU3HH
JeJ0BeKa.

TI03HABATEILHOMN
JeATeIILHOCTH;
noOyXJ1eHne 00yJaromuXxcs
co0JI0aTh HA YPOKe
00IIenpUHSTHIE HOPMBI
TIOBEJICHHUS, TIPaBHIIA
OOIIEHNSI CO CTAPLINMH 1
CBEPCTHHUKaMU, IPHHITAITBI
y4eOHOW TUCIIUTUIAHBI 1
CaMOOPTaHN3AIINY;
NIPUBJICUCHIE BHUMAHUs
00yJaroumxcs K
LIEHHOCTHOMY aCHEKTY
n3y4aeMbIX Ha YpOKax
SIBJICHHH, OpraHu3anus ux
paboTEHI ¢ ImoTydaeMoil Ha
YPOKE COLIHAIIBHO
3HAYUMOW MH(pOpMaLHeH;

O6001meHne,
KOHTPoJIb (10 )

IIpencraBnenue JTAaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
BepositHocTh CIIly4alHOIr o
COOBITHSI. OneMeHTHI
koMmOunHatopuku. CirydaiiHblie
BEJIHU- IUHBI "
pacnpeneneHus

IToBTOPATH M3yUYEHHOE U BHICTPAMBATH
cucremy

3HAHUM.

Pemate 3agaum  Ha OpeACTaBICHHUE WU
ONHCaHuEe TaHHBIX.

Pemiatnp 3a/1a4u Ha HaXO0XJEeHUE
BEPOSITHOCTEH COOBITHI, B TOM 4YHCIE B
onbITax ¢ pPaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMU, BEPOSITHOCTEN

opraHusanys medceraa
MOTHBHPOBAHHBIX U
OpYAUPOBAHHBIX YHALTUXCSA
HaJ uX HEYCIICBAOLINMHU
OJIHOKJIACCHUKAMH,
JAIOIIEro MIKOJIbHUKAM
COLMAJIBFHO 3HAYHUMBII OIBIT
COTPYJHHYECTBA U
B3aMMHOH MOMOLIY; *
HMHUIMMPOBAHHUE U
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00BbEIUHEHUS
BBIYUCIIATH

CEepUsIMU CIIyYaWHBIX UCOBITAHUMN

U TIepecedyeHHus] COOBITHH,

BCPOATHOCTH

B

onbITax

C

TIOJIJIePIKKa
HCCIIEI0BATEIIbCKON
JEeATeIbHOCTU IIKOIbHUKOB
B paMKax peaau3aliy MU
HMHJUBUAYaTbHBIX U
TPYMIIOBBIX
HCCIIEI0BATEIbCKIX
MIPOEKTOB, YTO JACT
IIKOJIbHAKaM BO3MOXKHOCTb
MIPUOOPECTH HABBIK
CaMOCTOSITETBHOTO
pelIeHNs] TEOPETUYECKON
poOJIeMBbl, HABBIK
TeHEPHPOBAHUS U
odopMIIeHHSs COOCTBEHHBIX
Wi, HaBbIK
YBaXUTEIBHOTO OTHOIICHHUS
K 9y)KHM HAeSIM,
oQopMIIEHHBIM B paboTax
JpYTUX, HAaBBIK ITyOJIMIHOTO
BBICTYIIICHUS HEpex
ayIUTOPHEH,
apryMEHTHPOBAHUS CBOCH
TOYKH 3pEHHSI.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

e IlepcoHanbHbIN KOMIIBIOTEP YUUTEIISA C JOCTYIIOM B UHTEPHET
o Ckanep; [Ipuntep; MuxkpodoH, HayIIIHUKH, KOJTOHKH.
e HHTEepakTHBHAS TOCKA C TPOEKTOPOM

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA u YYUTEJIA

1.Marematuka: 5 kinacc: 0a30Bblif ypoBeHb: y4eOHHK: B 2 yacTsx / YueOuuk. Bunenkun.H. 5., XKoxos
B.1., Yecnokor A.C. u ap., 3-e uzn., nepepad. —Mockga: «IIpocBemenuey, 2023.

2. Matemaruka: 6 kinacc: 6a30Bblii ypoBeHb: yueOHuK / YuyeOHuk. Mep3nsak A.l'., [lomonckuii B.B.,
Axup M.C.; nox penakuueii [lomonbckoro B.E. — 5-¢ u3zn., crepeotun. — M.: Benrana-I"pad, 2020.

3. Maremaruka. AnreOpa: 7-i kinacc: y4e0. s ooOmieobpasoBar. opranusanuii/ Makaperaes FO.H.,
Munmroxk H.I'., HemkoB K.H., Cysopoa C.b.; mox pen. Temakosckoro C.A., 10-e u3n. — M.:
[Tpocsemenue», 2018.

4. Maremartuka. Anrebpa: 8-if kimacc: y4e0. s obmieodpasosar. opranusanuii/ Makapsiues HO.H.,
Munatok H.I'., HemkoB K.M., CyBopoBa C.b.; moxg pen. Temsxockoro C.A., 14-e u3zn. — M.:
[Tpoceemenue», 2021.

5. Maremaruka. AnreOpa: 9-it kinacc: y4e0. s ooOmieobpaszoBar. opranu3anuii/ Makaperaes FO.H.,
Munmroxk H.I'., HemkxoB K.H., CysopoBa C.b.; mox pen. TemskoBckoro C.A., 14-e u3n. — M.:
[Tpoceemenuey, 2021.

6. MaremaTuka. Anredpa: 9-it knacc: 6a30BbIi ypoBeHb: yueOHuk/ MakapsiueB FO.H., Munatox H.I'.,
Hemkos K.U., CyBopoBa C.b.; mox pen. Tenskockoro C.A. - 15-e uzn., nepepad. — M.: Ilpocsemienue,
2023.

7. Teomerpusi. 7 — 9 xmaccel: yue0. s obmeobpaszosar. opranusanuii JI.C.AtanacsH u gp.- 10-e
uzn., M.: [Ipoceemnienue, 2019.

NudopmanuonHo-MeToanieckoe odbecnedeHne y4eOHOro npouecca

Metoauuyeckue pexomengauuu Munucrepersa IIpocBemenus
https: //uchitel.club/fpu858.

1. [IporpaMMHoO-nIearoruyecKue CpeacTBa, peajin3yeMbie ¢ NOMOIIbI0 KOMIIBIOTEpA.
1. CD «1C: Penerurop. Maremaruka» (KuM)
2. CD «Ypoxu reomerpun. 7-9 xmaccei» (B 2 4.) (KuM)
3. CD «Marematuka. 5—11 xnaccel. [IpakTuxym»
4. CD «1C: ObpazoBatenbHas koyuiekius. [lnanumerpus. 7-9 ki.»
5. CD «bonbl1as 351eKTpOHHAs IeTCKast SHIMKIIONEIUS 110 MaTEMaTHKE»

2. ludpossbie o0pasoBarenbHble pecypesl (LIOP) ais moaaepKku NoAroTOBKH MIKOJIbHHKOB.

1. HurepHer-nmopras  Bcepoccuiickoil — OMMMIIMAABI  IIKOJIBHUKOB. — Pexum  jpocryna:
http://www.rusolymp.ru

2. Beepoccuiickue AUCTaHIIMOHHBIE IBPUCTUYECKUE OJUMITMAAbI 0 MaTeMaTuke. — PexxuM moctyna:
http://www.eidos.ru/olymp/mathem/index.htm

3. UndopmManmoHHO-TIONCKOBAs cucTeMa «3amauny. — Pexxum gocryna: http://zadachi.mccme.ru/easy

4.3amaun: uWHPOPMAIIMOHHO-TIONCKOBAs CHUCTEMa 3aJad 10 MaTeMmaTthke. — Pexum jgocryma:
http://zadachi.mccme.ru

5. KoHkypcHblE 3ajaud IO MaTeMaTHKe: CIPAaBOYHMK M METOAbl pemeHus. — Pexxum poctyma:
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuanbsl (TOJIHBIE TEKCTHI) CBOOOJHO PpACIpOCTPAHSEMBIX KHHUI IO MaTeMaTHke. — Pexum

http://www.mccme.ru/free-books
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http://www.mccme.ru/free-books

7. BupryanbHas IIKoJIa FOHOTO MartemMaTuka. — Pexxum pgoctyna: http://math.ournet.md/indexr.htm

8. ObpazoBarenbHbIi TOpTaT «Mup anreopsi». — Peskum moctyma: http://www.algmir.org/index.html

9. DOTrompl, BBHINOJHEHHBIE C HCIOJB30BAaHHEM COBPEMEHHOW KoMmbloTepHOl 3D-rpaduku,
YBJICKATEIbHO W HHTEPECHO PACCKa3bIBAIOIIME O MAaTEMaTHKE M €€ NPWIOKCHUsAX. — Pexum mocrtyma:
http://www.etudes.ru

10. Tectuposanwue on-line. 5-11 kmaccel. — Pexxum gocryma: http://www.kokch.kts.ru/cdo

11. Merasuuukinonenust Kupuina u Medpoaus. — Pexxum gocryma: http://mega.km.ru

12. Caiitel sHIKKIONEANH. — PeskuM moctyma: http://www.rubricon.ru; http://www.encyclopedia.ru

13. Best anemMeHTapHas Mmatemaruka. — Pexxum pocryna: http://www.bymath.net
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