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T[MOACHUTEJIbHA A 3AITUCKA
[Iporpamma 1o mMatemMaTHKe Ha YPOBHE CpeHEro o01ero odpazoBaHusi paspadoraHa Ha ocHoBe PI'OC



COO ¢ y4eroM COBpPEeMEHHBIX MUPOBBIX TPEOOBAHHH, TIPEIBSBISIEMBIX K MATEMATHIECKOMY OOpPa30BaHHIO,
U TPAIMIMKA POCCHICKOro oOpasoBaHus. Peammsamyisi mporpaMMmbl 1O MaTeMaTHKE O0ECTICUrBaCT
OBJIAJICHUE KITFOYEBBIMU KOMITETEHIIMSIMH, COCTABIISIOIIMMI OCHOBY JUTsl CAMOPA3BUTHSL M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOIIEKYJIBTYPHOIO, JIMYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTUS JIMYHOCTU
oOydaronxcs. B mporpamme mo maremMatvke ydTeHbl Maed U monoxkeHus KoHuemmu pa3BuTHs
MaTemaTrieckoro oopazoBanusi B Poccuiickoit deneparmn. B cooTBercTBUM ¢ Ha3BaHMEM KOHIICTILIMH,
MareMaThyeckoe O00pa3oBaHME JODKHO, B YAaCTHOCTH, MPENOCTABIATh KAKIOMY OOyYaromIeMycs
BO3MOYKHOCTB JIOCTVDKECHHSI YPOBHSI MAaTeMaTUUECKHUX 3HAHUM, HEOOXOIMMOTO IS TATbHEHIIIEH YCTICTITHOM
KIBHA B 00ImiecTBe. FIMEHHO Ha pellieHre 3TOi 3a/aul HallelieHa MporpamMMa 1o MareMaruke 6a3oBoro
ypoBHs. B amioxy 1mdpoBoii TpaHchopmari Beex chep HerioBeUecKoi AeSTeNTbHOCTA HEBO3MOYKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM Oe3 0a30BOM MareMaTHUeCKOM TTOATOTOBKH. YK€ B IIKOJIS
MaTeMAaTUKa CITy>KUT OTIOPHBIM TPEMETOM TS M3YUEHHUSI CMEXXHBIX ICIMILUINH, a B KU3HU TOCIIE TIKOJTbI
peaTbHOM HeOOXOTMMOCTBIO CTAHOBUTCS HEIPEPhIBHOE 00pa3oBaHKe, 4To TPeOyeT MOMHOICHHON 0a30BOM
00111e00pa30BaTENBHOM MOATOTOBKH, B TOM YKCJIE M MATEMATUUYECKOM. ITO 00YCIIOBIIEHO TEM, UTO B HAIIN
JIHUA PacTET YUCIIO CTICIMATHHOCTEH, CBS3aHHBIX C HETIOCPEICTBEHHBIM MPUMEHEHHEM MAaTeMaTUKU: U B
cthepe SKOHOMHUKH, U B OM3HECE, M B TEXHOJIOTMUYECKHX 00MACTSIX, U IKEe B TYMaHUTApHbIX cepax. Takim
o0pa3oM, Kpyr OOYYarOIMXCs, Uil KOTOPhIX MaTeMaTWKa CTAHOBHUTCS 3HAYMMBIM —MPEIMETOM,
CYyIIECTBEHHO pacrmpsieTcs.  [IpakTrdeckas MONE3HOCTh MaTeMaTWKd OOYCITIOBIIEHA TeM, YTO €e
TPEIMETOM  SIBJITFOTCS  (DYHIAMEHTANTBHBIE CTPYKTYPhl HAIIETO MHpPA: TMPOCTPAHCTBEHHBIE (OPMBI U
KOJIYECTBEHHBIC OTHOIICHHS OT MPOCTEHIINX, YCBAMBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, JI0 JIOCTATOYHO
CJIOXHBIX, HEOOXOJMMBIX I Pa3BUTHSl HAYYHbIX M TEXHOJIOTMYECKMX uieh. be3 KOHKpEeTHBIX
MaTeMaTUYECKHUX 3HAHHH 3aTPyTHEHO TOHMMAHHE TIPUHIIMIIOB YCTPOMUCTBA M KICTIONB30BAHMS COBPEMEHHOM
TEXHUKH, BOCIPUATHE W WHTEPIPETaIs pasHOOOpa3HOM COIUATBHON, SKOHOMIYECKOH, MOMTMTHYECKON
uH(popmary, Matodp(eKTUBHA MOBCETHEBHAS MPAKTIYECKAsT IS TEBHOCTh. KaxkioMy desioBeKy B CBOei
KU3HU TIPUXOJIMTCS BBIIOJHATE JIOCTATOYHO CJIOKHBIE PAacyeThl U COCTABIISTH HECIIOKHBIE AJTOPUTMBI,
HAXOJUTh HYXHbIE (DOPMYIIbI U TIPUMEHSTh X, BIAJIETh MPAKTUYECKUMHU MPUEMAMH T€OMETPHUECKUX
VBMEpEHU U TIOCTPOEHMH, YMTaTh MH(OpMAIMIO, MPEICTARICHHYIO B BUIy TAONMIl, JMarpaMM U
rpaHKoB, JKUTh B YCJIOBHSX HEONPENEICHHOCTH M TMOHMMATh BEPOSTHOCTHBIM XapakTep CIy4aiHbIX
coObrTriA. OTHOBPEMEHHO ¢ pacImpeHreM chep MpUMEHEHHs MaTeMaTHKU B COBPEMEHHOM OOITIECTBE BCE
Oosiee BOKHBIM CTAHOBHUTCA MAaTEMATHYECKUH CTWIb MBILUICHHS, MPOSBISIOLMICA B ONpPEAEICHHBIX
YMCTBEHHBIX HaBbIKax. B mporiecce M3ydeHnss MareMaTHKe B apCeHAT TIPUEMOB M METOJIOB MBIITIICHHST
YeJIOBEKA €CTECTBEHHBIM 00pa30M BKJTIOUAOTCS MHIYKIMS U JICAYKIHs, 0OOOIEHNe M KOHKPETH3AIIHS,
aHATM3 W CHHTE3, KIacCUUKAIMsl W CcucTeMaTusaiysl, adcTpardpoBaHue W aHIOrHs. OOBEKTHI
MaTeMaTUUYECKUX YMO3AKITIOUCHUH, TIPaBUJIa X KOHCTPYMPOBAHHS PACKPBIBAIOT MEXAHI3M JIOTUUECKHX
TIOCTPOCHHH, CITOCOOCTBYIOT BBIpa0OTKE yMEHHS (hOpMYIIMpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXKICHHS, TEM CaMbIM Pa3BHBAIOT JIOTHUECKOE MbIIUIEHHE. Maremartrike MpUHaTISKUT BeAyIask pojib B
(opMHpPOBaHNM ATTTOPUTMIYECKON KOMITOHEHThI MBIIUICHUS! M BOCIIMTAHWM YMEHUM JIEHCTBOBAaTh 110
3a/]aHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATH M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pertieHus
3a]]a4 — OCHOBHOM Y4eOHOM JIeSITETbHOCTH Ha YpPOKAX MareMaTWKU — PasBHBAKOTCS TBOpYECKAsT U
NPUKJIA/THAsT CTOPOHBI MbIIUIeHHs. OOy4YeHe MaTeMaTUKE JAET BO3MOKHOCTb Pa3BUBATh Y O0YUAOIIMXCS
TOUHYIO, PAIMOHATBHYIO ¥ MH(OPMATUBHYIO peyb, YMEHHE OTOMpaTh HAMOOJee MOAXOAIIME SI3BIKOBBIE,
CUMBOJIMUECKHE, Tpa(UUecKre CpeCTBA TS BHIPKEHHS CY)KICHWN W HAIVISTHOTO X TIPEICTABIICHYISI.
HeoOxomMbIM - KOMIIOHEHTOM  OOIIeH KyJIBTYpbl B COBPEMEHHOM TOJKOBAaHWM SIBISIETCS  OOILIee
3HAKOMCTBO C METOJIAMH TIO3HAHUS JICHCTBUTEIIBHOCTH, TIPEZICTABIICHHE O TIPEMETE ¥ METOJIC MATEMATHKH,
€r0 OTIMYMS OT METOJIOB €CTECTBCHHBIX M T'yMaHWTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MAaTEeMAaTUKH JUTS PELICHHs] HAyIHbIX 1 TIPUKIIAIHBIX 33/1a4. TakuM 00pa3oM, MaTeMaTiieckoe 00pasoBaHHe
BHOCHUT CBOM BKJIaJI B (hOpMHpPOBaHKE OOIIEH KyJIbTyphI YelioBeka. V3ydeHne MaTteMaTuku CriocoOCTBYeT
ACTETMYECKOMY BOCIIMTAHWIO YENOBEKA, TOHWMAHWIO KPAacOThl W W3AIIECTBA MATEMATHYECKUX



paccy>KIeHHi, BOCHIPUSTHIO T€OMETPHYECKHX (hOpM, YCBOGHMIO Hien cumMmerpud. [IpuopurerHbivu
nemsivd  o0ydenmst mMarematuke B 10-11 kmaccax Ha 0a30BOM YpOBHE SIBJISFOTCS: (HOPMHPOBAHHE
HEHTPATBHBIX MATeMAaTHMUYECKUX MOHATUN (YMCIIO, BEIMYMHA, TreoMeTpuueckas (urypa, mnepeMeHHas,
BEPOSITHOCT, (DYHKIWSI), OOECTICUMBAIOIIMX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MATEMaTUYECKOro
00pazoBaHKs OOYUArOLIXCS; TIOJBE/ICHHE OOYYArOIIMXCS HA JIOCTYITHOM [T HAX YPOBHE K OCO3HAHMIO
B3aMMOCBSI31 MATEMATUKU U OKPY>KAIOILIEr0 MUPA, TIOHUMAHUE MATEMATHUKK KaK YacTH OOLIel KyJIbTypbl
YEJIOBEUECTBA;  PA3BUTHUE  WHTEIUIGKTYAIbHBIX M TBOPYECKMX  CIOCOOHOCTEH  00yYaroIMXcs,
TMO3HABATEIIbHOM AKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHWM, KPUTUYHOCTY MBIIUIEHUS, HWHTEpEca K
V3YUYEHUIO MaTeMaTuky; (hopMHUpoBaHHE (DYHKIMOHAIBHOW MaTeMaTH4ecKOoM TIPaMOTHOCTH: YMEHUs
pacro3HaBaTh MAaTEMATUYECKUE ACTIEKThI B PEATbHBIX JKM3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTHX
y4eOHBIX TPEIMETOB, MPOSIBIICHUS 3aBUCHMOCTEN 1 3aKOHOMEpPHOCTEH, (pOpMyITMpoBaTh MX HA SI3bIKE
MAaTEeMaTHKU M CO3/IaBaTh MAaTeMaTUYECKUE MOJIEH, MPUMEHSATh OCBOCHHBI MaTeMaTWYeCKUil ammapar
IVIl pelleHus] MPaKTUKO-OPHEHTUPOBAHHBIX 3aJ]ad, MHTEPIPETUPOBATh U OLCHUBATh TOTy4YEHHbIC
PE3yJIbTaThl. HEPABEHCTBA» ), OCHOBHBIMH JIMHUAMHU CojiepkaHus MareMatiky B 10—11 kaccax sBiisttoTes:
«Hucna u BeMHCTEHUSY, «Asrebpa» («AmnreOparmueckue BbIpaxeHus», «YpaBHenusi u «Hadvama
MaTeMaTH4eCKoro aHamzay, «Ieometpush» («l'eomerpuueckue GuUrypbl U X CBOMCTBaY, «/3MepeHue
T€OMETPUUECKHX BEITMUMHY), «BEeposSTHOCTb M CTAaTHCTHKa». [[aHHbIE JIMHUM Pa3BUBAIOTCS MAPAUIETBHO,
KaX7asd B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBUCHMO OJIHA OT APYTOi, a B TECHOM
KOHTaKTe M B3amMofeiictBun. KpoMe 31oro, Mx OObEIMHSET JIOTMYeCcKas COCTABJISIOLIAs, TPAULIMOHHO
NPUCYILA MAaTeMaTHKe M TPOHM3BIBAIOIIAS BCE MATEMATUYECKHE KypChl M CONEpKATEbHbIE JIMHUN.
ChopmymipoBanHoe B GI'OC COO TpeboBaHME «BNIAJCHUE METOAMU JIOKAa3aTelbCTB, arOpUTMAMU
pellieHust 3a/1a4, yMeHre (hopMyJIMpOBaTh ONPEIIENICHNS, AKCHOMBI M TEOPEMbI, TIPUMEHSITh WX, TIPOBOIUTh
JIOKazaTeNlbHbIe PAcCY’KICHUS B XOJIE PEIICHUs 3aaw» OTHOCHUTCS KO BCEM YYeOHbIM KypcaM, a
(bopMHpOBaHKE JOTMYECKUX YMEHHMIA pacrperniersieTcsl Mo BCeM rofiaM OOydeHus Ha YPOBHE CPEHErO
obiero oopazoBanusi. B coorerctBrn ¢ ®I'OC COO maremarrka sSBIsSeTCs 00s3aTeNbHBIM TPEIMETOM
Ha JIAHHOM YpOoBHE 00pasoBaHusl. [Iporpammoii 1o MaTtemMaTHke MperycMaTpuBacTCa U3ydeHre y4eOHOro
npemvera «MaremaTtika» B paMKax TpeX Y4eOHBIX KypcoB: «AireOpa M Hayajga MaTeMaTHyecKOro
anamzay, «l'‘eomerpus», «BepodTHOCT M cTatuCTHKa». DOPMHUPOBAHME JIOTMYECKUX YMEHUI
OCYIIIECTRIIIETCS Ha TIPOTSHDKEHWHM BCEX JIET OOYYEeHMS Ha YPOBHE CpPEIHEro OOIero oOpasoBaHus, a
AJIEMEHTBI JIOTMKHU BKITFOYAROTCS B COJIEPYKaHME BCEX HA3BAHHBIX BBIIIIE YIECOHBIX KyPCOB.

PABOYA ITPOITPAMMA YYEBHOI'O KYPCA «AJITEBPA 11 HAYAIJIA



MATEMATHUYECKOI'O AHAJIMU3A»

COHAEPXXAHUE YUEBHOI'O KYPCA

10 xnacc

Yucaa v BbIYUCICHUSA

PaunonaneHpie  uyncna.  OOBIKHOBEHHbIE W JECATHYHBIE  JpOOU, MPOLEHTHI,
OECKOHEYHbIE IMepuoauyYecKue ApoOu. ApupMeTHYeCKHUE ONepaluu C paluOHaIbHBIMU
yuciaMu, npeoOpa3oBaHMsl YUCIOBBIX BbIpaxkeHui. [Ipumenenune apoGell u MpOIEHTOB
JUISL PELICHMS TPUKJIIAJAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUW U PEAbHON YKU3HU.
JleicTBUTENBHBIE 4YMCAa. PanuoHanbHbIE U HMppallMOHAIbHBIE YHMCIA. ApUPMETUUECKHE
onepauuyd C JACUCTBUTEIbHBIMM 4YHucHaMu. [IpuOnv>k€HHbIE BBIYMCIEHHS, IpaBUia
OKpPYTJICHHUs], NPUKHUIKA U OLEHKA Pe3yJIbTaTa BEIUYMCIICHUM.

Crenens c nenbiM mnokaszateneM. CTanaapTHas Qopma 3alucH JeHCTBUTENIBHOTO YHCIA.
Hcnonp3oBanue noaxofsiied (popMbl 3aMuCHU JEHCTBUTENbHBIX YHCEN ISl PEIICHUS
IPAKTUYECKHUX 33Ja4 U NPEACTABICHUS TaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJbHOW cTeneHu. JleHcTBusa ¢ apupMeTuuecKuMu
KOPHSIMM HaTypajbHOW CTEICHHU.

CuHyC, KOCHMHYC M TaHI€HC 4YHCJIOBOIO apryMmMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHEeHNsSI M1 HEPABECHCTBA

ToxxaecTBa U TOXKIAECTBEHHbIE TpeoOpa3zoBanus. [[peoOpa3zoBaHre TPUTOHOMETPUUECKUX
BbIpaKeHUl. OCHOBHbIE TPUTOHOMETpHUYECKHUE (HOPMYJIbI.

YpaBHeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meron
UHTEPBAJOB.

Pemenue nenbix u qpoOHO-palMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue MPPpALUOHATBHBIX YpaBHEHUH 151 HEpABEHCTB.  Perienue
TPUTOHOMETPUUECKUX YPABHEHUM.

[IpruMmeHeHne ypaBHEHUMH M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHX 337ad W 3a]ad U3
pPa3IUYHBIX 00JIaCTEN HAYKU U PealbHOM >KU3HHU.

DyHKIUM U rpadpuku

dyHKIMSA, crnocoOwl 3aaanus ¢yHkiuu. ['paduk pyHkiuu. BzaumHo oOpaTHbIE
(byHKIUH.

O6nacTh omnpezeneHus U MHOXKECTBO 3HaueHun ¢pyHkiuu. Hynu ¢pynkmuun. [IpomexyTku
3HAKOIMOCTOSIHCTBA. YUETHBIC U HEYETHBIC (PYHKIIUH.

CrenenHast pyHKIHS C HATypaJbHBIM U LEJIbIM MoKa3aTeneM. E€ cBolicTBa u rpaduxk.
CpoiicTBa U Tpaik KOpHS n-OU CTETICHHU.

Tpuronomerpuueckasi OKpY>KHOCTb, ONpEAeNeHUEe TPUTOHOMETPUUECKUX (QYHKIIUM
YUCIIOBOT'O apryMEHTa.

Hauana MmaTeMaTH4eCKOro aHaJImM3a



[TocnenoBaTenbHOCTH, CIOCOOBI 3a/IaHUsI TOCIEA0BATENbHOCTE. MOHOTOHHBIE
MOCJIEA0BATEIBHOCTH.

Apudmernueckass 1 TeoMeTpuyecKasi nporpeccuu. beckoneuno yObiBaromas
reomerpudeckasi nporpeccus. Cymma OECKOHEYHO yOBIBAIONICH TeOMETPUYECKON
nporpeccuu. dopmyna CroKHBIX NPOLEHTOB. Mcnonb3oBaHuEe MPOrpeccuu AJis
pelIeHus] pealibHbIX 3aJ]a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

MHokecTBO, onepauuu Haja MHOkecTBaMHu. [{uarpammel Jiliigpa—DBenna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aImapara Juisl ONMCAaHUs PeaJbHbIX IPOLECCOB U SIBICHUM,
IPU PELLIEHUH 3a- 1a4 U3 JPYTUX y4EOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 xmacc

Yuciaa v BbIYUCICHUS

Harypanbnsbie u neinble yncia. [IpusHaky 1eIMMOCTH LEIbIX YUCEI.
Crenens ¢ panmoHalIbHBIM NTOKa3aTesneM. CBoiicTBa crenenu. Jlorapudm uncna.
JlecsiTUUHBIE U HATypajbHbIE JOTapUPMBI.

YpaBHeHUs1 M HEpaBeHCTBA

[IpeobpazoBanue BoIpaykeHHi, coaepxkaiux jgorapudpmel. [IpeodbpazoBanue BbIpaKEeHUI,
COJIEpPIKAILMX CTEIEHH C PalMOHAIbHBIM MOKA3aTENIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEpaBEHCTB. [loka3zarenbHble ypaBHEHUS

U HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

CucTtemMbl TUHEHHBIX ypaBHEHUU. PenieHne npukKIagHbIX 3a1a4 C TOMOIIBIO CUCTEMBI
JMHEWHBIX YPAaBHEHUMU.

CucteMbl 1 COBOKYIHOCTH PallHOHAJIbHBIX YPAaBHEHUIl MU HEPaBEHCTB.

[IprumeHeHne ypaBHEHUM, CUCTEM U HEPAaBEHCTB K PELICHHIO MAaTEMaTUYECKUX 3a7a4 U
3a/1a4y U3 pa3InuyHbIX 00JIaCTEN HAYKHU U PEAITBHOM JKU3HMU.

DyHKUUU U Tpadpuxu

Oynkius. [lepuoanueckue pynkunun. [I[poMexyTKM MOHOTOHHOCTH (PYHKITHH.
MakcuMymbl 1 MUHUMYMBI QyHKInH. HanOomnHiiee u HanMeHblllee 3HaueHne QyHKIUN
Ha MPOMEXYTKE.

Tpuronomerpuueckue pyHKUIHNH, UX CBOMCTBA U rpaduku. [lokazarensHas u
norapudmuueckas QyHKIHH, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanue rpadpukoB GyHKUIMN JUisl pelIeHus] YPAaBHEHUH U JIMHEUHBIX CHUCTEM.
Hcnonp3oBanue rpadukoB QYHKIHUI I UCCIEAOBAHUS MPOILIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPHU PEUICHUU 3a/1ad U3 APYTUX YUeOHBIX MPEIMETOB U pealbHOU
YKU3HU.

Hauana maTteMaTH4eCcKOro aHajamsa

HenpepriBabie QpyHKIIMKU. MeTO MHTEPBANIOB JUIsl pEIIEHUs] HEPABEHCTB.
[IpousBoanas GpyHkuuu. ['eomeTpruecKkuii U GU3NUECKU CMBICT TPOU3BOTHOM.
[IpousBoaHbie 3MeMEHTAPHBIX (QYHKIHH. DOPMYIbl HAXOXKACHHUS MPOU3BOIHON



CYMMBI, MPOU3BEJCHUSI U YACTHOTO (PYHKIIHIA.

[IpumeHnenne mNPOM3BOAHON K HCCIEAOBaHUIO (PYHKUUM HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHue HauOOJbLIEro M HAMMEHBIIETO 3HA4YE€HUs (PYHKIUU Ha
OTpE3KE.

IIpruMmeHeHne NPOM3BOAHOM JUIsI HAXOXKACHUS HAWIY4IIEero PELICHUS B INPUKIAIHBIX
3a/ayax, sl ONPEEIeHNUs] CKOPOCTH Mpolecca, 3aJaHHOTO (GOpMYIION WK rpapUuKOM.
[TepBooGpa3nas. Tabnuna nepBooOpa3HbIX.

NHuTterpan, ero reomeTpuueckui 1 pusnyeckuii cMbici. Beruuciaenne nHTerpania mo
dbopmyne Herorona—IJleitOnuia.

JIMHHOCTHBLIE PE3VYJIbTATBI

I pasxgicoanckoe éocnumanue:

C(hOPMUPOBAHHOCTBIO TPAXKIAHCKON MO3ULMHU OOYYarOLIErocss Kak AaKTHUBHOIO U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOrO OOIIeCTBa, MPEACTABICHHUEM O MaTeMaTHUYEeCKHX
OCHOBaX  (PYHKIMOHMpPOBAHMSI  PA3IUYHBIX  CTPYKTYp,  SIBICHUH,  MOPOULEAYpP
rpaykK1aHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U Mp.), YMEHUEM B3aUMOJIEHCTBOBATH C
COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMH U Ha- 3HAUYCHUEM .
Ilampuomuueckoe 6ocnumanue:

C(hOPMHUPOBAHHOCTBIO POCCUHCKOM TpPa)KJaHCKOW MJAEHTUYHOCTH, YBaXKEHUS K
NPOIUIOMY M HAaCTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTH)KEHUSIM POCCUHCKHUX MAaTEMAaTHUKOB M POCCUHCKON MaTeMaTM4eCKOH IIKOJbI, K
UCIIOJIb30BAaHUIO OATUX JIOCTMKEHMM B JpyruX HayKax, TEXHOJIOTUsX, cdepax
SKOHOMUKH.

/lyx068H0-Hpagcmeenno2o 60CRUMAHUA:

OCO3HaHMEM JyXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa; cHOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, STHUYECKOTO IOBEJCHUS, CBS3aHHOTO C NPAKTHYECKUM
IPUMEHEHUEM JIOCTMIXKEHUM HAYKHM M AESITENbHOCTHbIO YUYEHOIO; OCO3HAHMEM JIMYHOT'O
BKJIaJla B TOCTPOEHUE YCTONYMBOrO OYIyIIETO.

Icmemuueckoe eocnumanue:

ACTETUYECKUM  OTHOILIEHWEM K MHpPY, BKIIOYasi JCTETHKY MAaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEN, 0OBEKTOB, 3a/lay, PEUICHUH, pacCyXJIEHUI; BOCIIPUUMUYUBOCTHIO K
MaTEeMaTUYECKHUM ACIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

Du3uueckoe eocnumanue:

c(hOPMUPOBAHHOCTHIO YMEHHUS NPHUMEHSATh MaTeMaTHYeCKHWE 3HAaHUS B HWHTEpecax
310pOBOro M Oe3omacHoro oOpasa >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
30pOBBIO  (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXA,
peryispHasi (u3nMueckas aKTUBHOCTbH); (PU3NUYECKOrO COBEpILUIEHCTBOBAaHUS, MpHU
3aHATUSAX CIOPTUBHO- O3JJOPOBUTENBHON JEATEIBHOCTHIO.

Tpyooeoe eéocnumanue:

TOTOBHOCTBIO K TPYAYy, OCO3HaHHWEM LIEHHOCTU TPYAOJIOOUS; UHTEPECOM K Pa3IMYHbIM
chepam mpodeCcCUOHAIBHONW JIeATENIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U  eé
OPWIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BbHIOOp Oyaymieil mpodeccun u
pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO U CIOCOOHOCTBHIO K
MaTEeMaTUYEeCKOMY OOpa30BaHUIO U CaMOOOPa30BAaHUIO HA MPOTSKEHUM BCEHl >KU3HU;
FOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B  DPEIIEHUMM NPAKTUYECKUX  3ajad
MaTEeMaTUYECKON HalpaBIEHHOCTH.



IKonozuueckoe gocnumanue:

c(hOpMUPOBAHHOCTHIO IKOJIOTHMYECKONU KYJIbTYpbl, TOHUMAHUEM BIMSHUS COLMAIBHO-
DKOHOMHUYECKHX TPOILECCOB HAa COCTOSIHUE MPUPOJHOM U COLMAIBHOU CpEebl,
OCO3HaHUEM IIIOOAIBHOIO XapakKTepa HKOJOTrMYeCKUX mpoOlieM; OpUEeHTaluuer Ha
NPUMEHEHHE MaTeMaTUYEeCKUX 3HAHUM ISl pelIeHMs 3a/ady B 00JaCTU OKpY >Karo- IIeu
Cpellbl, IJAHUPOBAHUS TOCTYNKOB M OILIEHKM HMX BO3MOYHBIX MOCIEACTBUNA IS
OKPY>KarOIIEN Cpelibl .

Ilennocmu nayunozo no3nanus:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO CO- BPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH W OOIIECTBEHHOW MPAKTHKH, MOHUMAHUEM MAaTeMaTUYEeCKOW HayKH
Kak c(epbl YeJIOBEYECKOUN NeSITEeIbHOCTU, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pa3BUTHUS [MBUJIW3ALMU; OBJAJECHUEM SI3IKOM MAaTeMaTUKU H MaTeMaTHU4YEeCKOM
KyJIbTYpOM Kak CpeICTBOM TIO3HaHUSI MHpPA; TOTOBHOCTBIO OCYIIECTBISThH
MPOEKTHYIO M MCCIIEIOBATENICKYIO AESTENbHOCTh MHAUBUIYAIBHO U B TPYIIIE .

METAIIPEAMETHBIE PE3VJIBTATDI

1) Vuueepcanvhvie no3nagamenvnuvle Oelicmeus, obdecnevusarom @GopMuposaHue
0a308bIX KOSHUMUBHBLIX npoyeccos obyuarowuxcs (oceoenue memooo8 NO3ZHAHUSI
OKpYJcaouweco Mupa; NPUMEHEeHUe JOSUYEeCKUX, UCCLe008aAMeNbCKUX —Oonepayuil,
yMeHUull pabomams ¢ ungopmayuetr).

basoevie nozuueckue oeiicmeusn:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
NOHSITUM, OTHOIIEHUA MEXAY MOHSATUS- MHU; QOPMYJIUPOBATH OMNpPENEICHUS MOHATUH;
YCTaHABIIUBATh CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKALMK, OCHOBAHUS MJsI 0000IIEeHUs
Y CPaBHEHUS, KPUTEPUU NPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATH, (DOPMYJIMPOBATh U MPEOOPA30OBBIBATH CY)KJCHUS: YTBEPAUTEIbHBIE U
OTpHULIATENbHBIE, EAUHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

BBISIBJISITh  MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOPEUYHUS B
dakTax, [OaHHBIX, HAOMIOACHUSIX M YTBEPXKICHUAX; TMpeangaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U NTPOTUBOPEUHNH;

JIeJ1aTh BBIBOJABI C MCIIOJb30BAHMEM 3aKOHOB JIOTUKH, NE€IYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUYCHU N, YMO3AKJIOUYECHUH 110 aHAJIOT U,

IIPOBOJIUTh  CaMOCTOSITEJIbHO  JOKA3aTelbCTBA  MATEMaTUYECKUX YTBEPKICHUU
(mpsiMble U OT MPOTHUBHOIO), BBICTPAUBATh APTyMEHTALHIO, MPUBOJMUTH MPUMEPHI U
KOHTPIPUMEPHI; 00OCHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BBIOMpaTh CHOCO0 pemieHuss ydueOHOW 3afaud (CpaBHUBATh HE- CKOJIBKO BapHaHTOB
pelIeHus, BIOUpaTh Haubosee MOAXOMAIMNA C YUYETOM CaMOCTOSITEbHO BBIJEIECHHBIX
KPUTEPHUEB).
basoevie uccneooseamenvckue oeiicmeus:

HCIOJIb30BaTh  BONPOCHI  KAK  HCCJIEAOBATEIbCKHI  MHCTPYMEHT IO3HaHMS;
dbopmynupoBaTh BOMPOCHI, (GUKCHUPYIOILIME NPOTHUBOpEYHEe, mpodieMy, yCTaHABIMBATh
HCKOMOE U JaHHOe, (OpMUPOBAaTH THUIOTE3y, APTYMEHTHPOBATH CBOKO TO3HIHIO,
MHEHHUE;

IPOBOJIUTh CAMOCTOSITEJIbHO CIUIJAHUPOBAHHBIA JKCIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOoro oOBEKTa, SBICHUSA, MpPOLECCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXKAY OOBEKTaMHU, SIBIECHUSIMH, [IPOLIECCAMH;

CaMOCTOSITENTbHO  (OPMYNIHpPOBaTh OOOOIIEHUS W BBIBOABI IO  pe3yJibTaTam



MPOBENEHHOTO HAONIOJACHUS, MCCJEAOBAaHUS, OIEHUBATH JTOCTOBEPHOCTH MOJYUYCHHBIX
PEe3yJIbTaTOB, BBIBOJOB U 0000TIEHUI;
MPOTHO3UPOBATh  BO3MOYKHOE  pa3BUTHE  TpoOlecca, a TaKXKe  BBIJIBUTATh
MIPENOIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBUSX.
Paboma ¢ ungpopmauueii:
BBISIBJISITh Je(ULIUTHI UHGOPMAILIMHY, TAHHBIX, HEOOXOIUMBIX JJisi OTBETa Ha BOIPOC U
JUTSL peLLieHUs] 3a1a4u;
BbIOMpATh UHPOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX
BUJIOB U (hOPM IIPEACTABIICHHUS;
CTPYKTYpUpOBaTh HUHPOpPMALIMIO, TMPEACTaBIATh €€ B pa3IUuHbIX (dopMax,
WITIOCTPUPOBATH TPaPUUECKU;
OIIEHWBATh HAAEKHOCTh HMHPOPMAIIUM TIO CAMOCTOSITEILHO CHOPMYJIUPOBAHHBIM
KPUTEPUSIM.

2) YHhusepcanvuvie KOMMYHUKAMUBHDbLE oeticmaus, obecneuusarom
CPOPMUPOBAHHOCTNL COYUANBHBIX HABBIKOG 00VUAOWUXCHL.
Obwenue:

BOCHPUHMMATh M (QOPMYJIUPOBaTh CYXKAECHHUS B COOTBETCTBUM C YCIOBUSAMHU U
LEJISIMU OOLIEHUs; ICHO, TOYHO, IPAMOTHO BBIPAa)KaThb CBOKO TOYKY 3PEHUSI B YCTHBIX
M TNHCBMEHHBIX TEKCTaX, [aBaTh I[OSICHEHUS MO XOJy peIIeHHs 3a/Jayu,
KOMMEHTHUPOBATH MOJyUEHHBIH PE3YJIbTAT;

B XOJe OOCYXIeHHs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCY’KIaeMOW TEMBlI,
npoOieMbl, peraeMol 3aJadyu, BBICKA3bIBaTh MW, HAIlEJICHHBIC HAa MOUCK PEIICHHUS;
COIIOCTABJISITh CBOU CYXKJAEHUSI C CYXACHMSIMU JPYTMX YYaCTHUKOB JMAJora,
00Hapy > KUBaTh Pa3INyue U CXOACTBO MO3UIUN; B KOPpEeKTHOH (hopMme popMyaupoBaTh
pa3HoOIIacHs, CBOU BO3PaKEHUS,

IPEJCTABIATh PE3yJIbTaThl PELICHUs 3aJaul, SKCIEPUMEHTA, UCCIEA0BaHUs, MPOEKTAa;
CaMOCTOSITENIbHO BBIOMpATh (QOpPMAT BBICTYIUICHUS C YYE€TOM 3a/ad MPE3eHTAUUU U
0COOEHHOCTEN ayAUTOPHUH.

Compyonuuecmaeo:

NOHMMAaTh U HCIIOJb30BAaTh MPEUMYILECTBA KOMAaHIHOW M WHIWBUIYAIbHOU pabOTHI
OpU pElIeHUM Yy4eOHbIX 3ajJay; MpPUHUMATh 1eJlb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBAaTh OPTraHU3alUI0 COBMECTHOW paboOThl, pacupenensaTh BUIbI padoT,
JOTOBapHUBaThCs, OOCY’KIaTh MPOLIECC U pe3ysbTaT padoThl; 000OIIaTh MHEHUS He-
CKOJIbKUX JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax palboTel (00CyXkIeHus, OOMEH MHEHUH,
«MO3TOBBIE€ LITYPMBI» U UHBIE); BBINOJHATh CBOKO 4YacTh pabOThl U KOOPAUHUPOBATH
CBOM JEHUCTBUS C JPyTMMHU YJIEHaMHM KOMaH]Ibl; OLIEHUBaTh Kauye€CTBO CBOETO BKJIaJa B
OOl MPOIYKT MO KPUTEPHUSIM, CHOPMYIHUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSI.

3) Vuusepcanvuvie pezynamuensie Oeiicmseus, obecneuusarom Gopmuposanue
CMbBICNIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopzanuszayus:

COCTaBJISITh IIJIaH, aJITOPUTM PEIICHUS 3a7a4H, BBIOMPATH CIOCOO PEHICHHsSI C y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMmMeHTUpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YU4ETOM HOBOM MH(OpMAIINH.

Camokonmponn:
BJa/IeTh HAaBbIKAMU I[1O3HABATEJIbHOW pedrueKcuu KakK OCO3HAHUSI COBEPIIAEMbIX



JNEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX pPe3yiabTaTOB; BIAAETh CIIOCOOAMM
CaMONPOBEPKH, CAMOKOHTPOJISI IPOLECCa W pPe3ylibTaTa PELICHUS MaTeMaTHU4YeCKOU
3a71a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELIEHUMU 33Ja4l, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITECNILCTB, JaHHBIX, HAWJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEJIU U YCIOBUSAM, OOBSACHITH MNPUUUHBI
JTOCTHIKEHUSI WM HEJIOCTHKEHHUS PE3YJIbTaTOB JESATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

[TpoBepsiembie TpeOOBaHMS K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON

nporpammsbl (10 - 11 kmacc)

Kon [IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
POBEPSEMOIO 00pa3oBaTeNbHON MPOrpaMMbl CPEHETO O0IIEro 00pa3oBaHuUs
pe3ynbTaTa
1 Yucna v BEIYUCICHUS
11 OnepupoBath MOHATUSAMU: PALIMOHATBHOE U JEHCTBUTEIBLHOE YUCIIO,
. OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOLEHTHI
12 BrinonnsaTe apudmeTnieckue onepaiuu ¢ palioHaIbHBIMU U
. JNEeUCTBUTENbHBIMU YHUCIIAMU
13 Brinonasate npuOaukEHHbIE BHIYUCICHUS, UCTIOB3YS MTpaBuia
' OKpYTJICHUS, IeNIaTh IPUKUIKY U OLIEHKY pe3yibTaTa BhIUUCICHUN
OnepupoBath MOHATUAMU: CTETIEHb C 1I€JILIM MOKa3aTeJIeM, CTaHapTHas
14 dbopma 3anucu AEMCTBUTENHHOTO YMCIIa, KOPEHb HATYPAIbHON CTENICHHU;
. MCITIOJIH30BATh TOIXOSAIIYI0O (HOPMY 3aITUCH TEUCTBUTEIBHBIX YUCEIT JJIS
pelIeHUs MPAKTUYECKUX 3a7a4 U NPEICTaBICHUS JaHHBIX
OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHT€HC TTPOU3BOJIBHOTO
1.5 yTJia; UCTIOJIH30BATh 3aMMKCh MPOU3BOJIBLHOTO yTJila uepe3 0OpaTHbIE
TPUTOHOMETpHUUECKUE PYHKITUN
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOKAECTBO, YpaBHEHUE, HEPABEHCTBO, 1LIEJIOE,
2.1 paLMOHANBHOE, UPPAIIMOHANIEHOE YPABHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
29 BrimonasaTe npeobpa3oBaHus TPUTOHOMETPUUYECKIX BRIPAKCHHUHN U
' pelmaTh TPUrOHOMETPUUECKUE YPABHEHUS




2.3

BrinonHsaTe mpeoOpazoBaHus LENbIX, PALIMOHANBHBIX U UPPAIIMOHATIBHBIX
BBIPAXEHU U PEIIaTh OCHOBHBIE THUIIBI LIEJBIX, PALIMOHATIBHBIX U

VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.4

[IpuMeHATh ypaBHEHHS M HEPABEHCTBA ISl PELICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKH U peanbHOM KU3HU

2.5

MOI[CJ'II/IpOBaTB pCajIbHbIC CUTyalluN Ha A3BIKC anrerH, COCTaBJIATDH
BBIPpAXXCHUA, YPABHCHUSA, HCPABCHCTBA 110 YCJIIOBUIO 3aAa491, UCCIICA0OBATH

IMOCTPOCHHBIC MOACIN C UCITOJIb30BAHUCM allllapara aJIFe6pr

®yHKIMU U TpaduKu

3.1

OmnepupoBaTh MOHATUIMH: (PYHKIIHS, CIOCOOBI 3aJaHUs (PYHKIIUH,
00JacTh ONpeeNeHNs U MHOXKECTBO 3HaUCHUH (QYHKINH, rpaduk

(GyHKIMH, B3aUMHO 00OpaTHbIE (PYHKIHH

3.2

OmnepupoBaTh MOHATHIMH: YETHOCTh U HEUETHOCTD (DYHKLNU, HYJIH
(GYHKIIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. OnepupoBaTh MOHATHSIMU:
rpaduky mokazaTeabHOM, J0rapuMUIECKOl U TPUTOHOMETPHUECKUX

byHKIMI; n300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U HCIIOIb30BATh

3.3

Hcnonws3oBath rpaduku pyHKIUN A penieHus: ypaBHeHui. M3o0paxats
Ha KOOPJAMHATHOM MJIOCKOCTU TpaduKy JUHEHHBIX YPaBHEHUN U
UCITIOJIB30BATh UX ISl PELIEHUS CUCTEMBI JINHEWHBIX YPaBHEHUN

34

CtpouTh 1 YuTaTh rpauKu TUHEHHOU PYHKIIMHU, KBaIpATUUHON
GbyHKUIMU, CTENIEHHON (YHKIMHU € LEIbIM MoKa3aTesneM. Mcnonb30BaTh
rpaduky QyHKIMHA 715 MCCIIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEN U3

APpYyrux y‘IC6HBIX JAUCHUITIINH

3.5

Hcnonp3oBathk rpaduku GyHKUUN AJI UCCIIEOBAHUS IIPOLIECCOB U
3aBHCHMOCTEH MPHU peUIeHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
peasibHOM KU3HHU, BbIpaxaTh (OpMyIaMHi 3aBUCUMOCTH MEXIY

BCINMYMHaMM

Hauana MaTeMaTnueckoro aHaiansa

4.1

OnepupoBaTh MOHATUSMU: MOCIEAOBATENLHOCTD, apumeTHuecKas u
reomeTpudeckas nporpeccur. OnepupoBaTh MOHATUSMU: HEMTPEPHIBHAS
byHKIMS, Tpou3BoAHAsA (QYHKIMHU; UCTIOIB30BATh T€OMETPUUECKUH U

buznyeCcKuil CMBICT IPOU3BOIHOM TSl pELIeHHs 3a1a4

4.2

OnepupoBath NOHATUAMU: OECKOHEUHO YOBIBAIOIAsl FTEOMETPUYECKAS
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUIECKOM

POrPECCUU. HaxoanTb NPOM3BOAHbIE 31€MEHTAaPHbIX GYHKLMIA, BBIYMCAATD




4.3 3agaBath MOCIEI0BATEILHOCTH PA3JIMYHBIMUA CIIOCO0AMHU

44 Hcnonp30BaTh CBOMCTBA MTOCIEA0BATEIBHOCTEN U IPOTPECCUIA IS
' pELICHUS PealIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa

45 OnepupoBaTh TOHATUSIMHU: TiepBOOOpa3Hass MW HHTErpaj; TMOHUMATh
. reOMEeTPUUYECKUN U PU3NYECKUIN CMBICT UHTErpaja

46 Haxonuth mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIMN, BBIYUCISTH WHTETPal]

no Gopmysne HetoToHa - Jleitbnuna

[Iposepsiembie Ha EI'D o maremartnke TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTenbHOM MPOrPaMMbl CPETHETO OOIIETO 00pa30BaHUS

Kon
MPOBEPSAEMOTO

TpeboBaHMS

[IpoBepsiembie TpEOOBAHUS K TPEAMETHBIM PE3YJIHTATAM OCBOCHUS

OCHOBHOM 00pa30BaTesIbHON MPOrpaMMBbl CpEAHEro 001Iero 00pa3oBaHus

1

Brnanenue mMeronamu 1oKa3aTeNbCTB, AITOPUTMAMU PELICHHUs 3a7ad;
yMmeHue (GopMyJIHpOBaTh U ONEPUPOBATH MOHATUAMU: ONpEAEICHHUE,
aKcuoma, Teopema, ClelICTBHUEe, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCUJIbHBIE  (OPMYJIMPOBKM;  NPUMEHATh  UX;  YMEHHUE
dbopMynupoBaTh OOpaTHOE W TPOTHUBOIIOJIOKHOE YTBEPXKICHHE,
OPUBOJUTH TMPUMEPHl U KOHTPHOPUMEPHI, HCMHOIb30BaTh METOA
MaTeMaTHYeCKOI WHAYKIINH; POBOAUTD J0Ka3aTelbHbIe
pacCyXJeHHUs TpU PEUICHUH 3a]ad, OLEHUBATh JIOTUYECKYIO
NpPaBUIBHOCTh PACCY)KIEHUI; yMEHHE OIepUpOBaTh MOHATUSIMHU:
MHO€ECTBO, TOMHO)KECTBO, ONEPAIlMN HaJl MHOXKECTBAMH; yMEHHUE
MCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN ammapar JUisl ONUCAHHS
peanbHBIX MPOLIECCOB U SBJICHUHN U MPH PEIIEHUH 33/1a4, B TOM YHUCIIe
U3 JpYrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSIMHU:
rpa¢, cBs3HBINA rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh M  ONHMCBHIBaTh Tpadbl  pa3IMUYHBIMH  CIOCOOaMH;

MCIIOJIb30BaTh Tpadbl MPU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATUSMHU: HATypajJbHOE YMCIIO, IIEeJI0e
YUCJIO, CTENEHb C IMEJIbIM T0Ka3aTeleM, KOpPEeHb HaTypalbHOMI

CTCIICHHU, CTCIICHb C pPalMOHAJBbHBIM IIOKAa3aTCJICM, CTCIICHbL C

JEHCTBUTETHLHBIM MOKa3aTeNeM, JorapudM duciia, CHHYC, KOCHHYC U




IMPOU3BOJIBHOTO HYHCJIA, OCTATOK II0 MOJAYJIIO, pPalMOHAJIBHOC
4YuCJIO, HUpPpPpAIUOHAJIBHOC YHMCIIO, MHOXCCTBA HATYPaJIbHBbIX,
HCJIbIX, pPalUOHAJIbHBIX, I[eﬁCTBPITeHBHBIX YuCCil; YMCHHUC
HCIIOJBb30BaTh IIPU3HAKK ACIIMMOCTH, HAaUMEHbILIMNN 06HlPII>i
ACIIUTCIb U HAUMCHBIICC O6IHCC KpaTHOC, aJIrOpUTM EBKJII/I,Z[a Impu
peUICHUKU 3aJa4, 3HAKOMCTBO C pa3IMYHbIMHU ITO3UIIHOHHBIMHU
CHUCTEMAaMHM  CUMCIICHUA, YMCHHUC  BBIIIOJHATH  BBIYHUCIICHHC

3HAQUEHUH U MpeoOpa3oBaHMs BBIPAKEHUNW CO CTENEHSIMU U

norapudmamu, npeoOpazoBaHuUs APOOHO-paAIIMOHATBHBIX
BBIPAKCHUIA; yMEHHE OTIepPHPOBATH TIOHSITUSIMH:
HIOCJIEI0BATEIBHOCTH, apupMeTHIECKAs nporpeccus,
reoMeTpuueckas  Iporpeccus, OECKOHEYHO  yObIBaromas
reoMeTpudecKas IPOTPECCHS; yMEHUE 3a7aBaTh

NOCJIEOBATEIBHOCTH, B TOM YHCJIE C MOMOUIbIO PEKYPPEHTHBIX
dbopMyI; yMEHHE OTIEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHUCIIO,
CONPSDKEHHbIE KOMIUIEKCHBIE 4YHMCJA, MOJAYJIb W apryMEHT
KOMILJIEKCHOTO 4Hcia, (opmMa 3amucd KOMIUIEKCHBIX YHUCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKAass U alreOpanyeckas);
YMETh IPOU3BOIUTD apupmMeTuyecKue JENCTBUS C
KOMILJIEKCHBIMU YHWCJIaMU; MPUBOJUTH MPUMEPHI UCTOIb30BAHUS

KOMIIJICKCHBIX 4YHCCJI; OIICPHUPOBATH IMOHATHAMU. MaTpPHIA 2x2 u

9
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YMenue OMepUpOBaTh MOHSATUSMU: paluoHaNIbHbIE,
UppalMoOHaJIbHBIE, MOoKa3aTelbHbIE, CTETICHHBIE,
jgorapuMUyYecKre,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPAaBEHCTBA, UX CHUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSMH:
TOXKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHME, YypaBHEHHUE,
HEPABEHCTBO, cucrema YPaBHEHUM U HEPABEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB W CHCTEM; YMEHHUE
pemaTh ypaBHEHHWs,, HEPABEHCTBA M CHUCTEMBI C IOMOILIBIO
pa3nuYHbBIX NPUEMOB; pelIaTh YypPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX

CUCTCMBblI OJIs1 PCIICHHA MATCMAaTUYCCKHMX 3aJad W 3aJad U3

YMeHue onepupoBaTh NOHATUAMU: (HYHKIIUS, YETHOCTh PYHKIUH,
NEePUOJIMYHOCTD byHKUIMH, OTrpaHUYEHHOCTh byHKUIMH,

MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKUWH, HauOoJbIlIee U







GyHKIMM Ha TPOMEXYTKE, HenpepbiBHas (QYHKIUS, aCUMIITOTHI
rpaguka (QyHKIMU, TepBas W BTOpas MpPOU3BOAHAS (DYHKIIUH,
F€OMETPUYECCKUH 151 dbuznyeckuit CMBICJI MIPOU3BOJIHOM,
nepBooOpa3Has, ONpPENENEHHBI WHTETPAT, YMEHHWE HaXOIUTh
aCUMIMITOTHI Tpaduka (QYHKIIMH; YMEHHE BBIUUCISATH MPOU3BOIHBIC
CyMMBI, TIPOU3BEJCHUS, YACTHOTO U KOMIO3WUIUU (YHKIIHA,
HaxOJIUTh ypaBHEHHE KacaTeNbHOW K Tpaduky (QyHKIIUW;, YMEHUE
HAaxXOJIUTh TPOU3ZBOJHBIC DJIIEMEHTAPHBIX  (DYHKIHH; yMEHHE
MCITOJTh30BaTh MTPOU3BOAHYIO JIJISl UCCAEAOBaHMS (YHKIIUA, HAXOIUTh
HauOOJbIINE U HAUMEHBIINE 3HaYeHUsl (PYHKIMI; CTPOUTH Ipaduku
MHOTOYJIEHOB C HCIIOJb30BAaHWEM allllapara MaTeMaTH4YeCKOIO
aHaju3a; MPUMEHATh MPOU3BOAHYIO U HAXO0XKICHUS HAWIYYIIEro
pEelIEHUs B IPUKJIAAHBIX, B TOM YHCIIE€ COLIMATbHO-DKOHOMUYECKUX U
¢bu3nUecKkux 3a7aydax; HaXOOuTh IUIOMAAM U 00BbEMBI (uUryp ¢
NOMOIIBIO HWHTErpala; MPUBOJUTH IPUMEPHl MATEMATHYECKOTO

MOJIETTUPOBAHUS C MOMOIIBIO U hepeHIINaTbHBIX YPaBHEHU N

YMeHue onepupoBaTh MNOHATUSAMU: Tpaduk (QyHKIMH, oOpaTHas
byHkus,  KoMmno3umus — (QyHKUOUH, — JUHeWHas — QyHKUu,
KBaJpaTHUuHas (QYHKIMs, paludoHalbHAs (YHKIMS, CTEIeHHas
byHKIHA, TPUTOHOMETPUUECKHUE byHKIMH, oOpaTHbIe
TPUTOHOMETPHUECKHE byHKIIH, ToKa3aTenbHas U
norapudmuueckas QyHKINHA;, YMEHUE CTPOUTH TpaduKy W3YUCHHBIX
(GyHKIUMHA, BBINOJHATH MpeoOpazoBaHus rpaduKoB  (PYHKIHH,
UCTIONB30BaTh TpauKU JUIS U3yUEHHUs MPOIECCOB M 3aBUCUMOCTEH,
NpU PEIICHUH 3a1a4d U3 IPYTHX Y4eOHBIX MPEIMETOB U 3a7ad U3
pealbHOM >KM3HHU; BbIpaXaTh (QOpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJIb30BaTh CBOMCTBAa M rpaduku (QyHKUUN i
pellleHrsT YypaBHEHHWI, HEpPaBeHCTB MW 3aJad C [apaMeTpamy;

n300pakaTh HAa KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN

(v
XMNMADITAIINIIL I TONADAIIOTD IXI YIV _OTIOTAON

YMeHue peiiaTtb TCKCTOBLIC 3a/la4d PAa3HbIX THUIIOB (B TOM YHUCJIC Ha
IMPOOCHTHI, O XU YaCTH, Ha ABUKCHUC, pa60Ty, CTOUMOCTDB TOBApOB
n yCIyr, HAJIOI'H, 3aad4u U3 obnactu YHpaBJIICHUSA JTUYHBIMU H

ceMelHbIMU (PMHAHCAMU ); COCTABJIAThH BBIPAXKEHHUS, YpaBHEHUS,




HEPaBEHCTBA W MX CHUCTEMBI IO YCIOBHIO 33aJayd, HCCIIEI0BaTh
MOJIyYUeHHOE  pelIeHWe W OLEHMBAaTh  MPaBIONOJOO0HOCTD
pE3yNbTaTOB; YMEHUE MOJAEIUPOBATh PEAIbHBIE CUTYallUH HA SI3bIKE
MaTE€MaTHUKH; COCTABJISITh BBIPAXKECHMSI, YDABHEHHSI, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4M, UCCIIEJOBATh OCTPOEHHBIE MOJEIN C
U CIIOJIb30BaHUEM anmnapara anreOpsl, UHTEPHPETUPOBATH

MOJIyYEHHBIH pe3yibTaT

I[INTAHUPYEMBIE HP%I[METHI)IE PE3VYJIbTATDBI
Kacc

Yucjaa v BIYUCICHUSA

OnepupoBaTh MOHSTHSIMH: PAUMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs
U JIeCsiITUYHAast IpOOb, IPOIICHTHI.

BoeimonusaTe apudmeTHyeckue omnepanuyd C paluOHAIbHBIMHU U JEHCTBUTEIbHBIMU
YHCJIaMHU.

BbINONHATE npUOIMKEHHBIE BBIYUCIECHUS, UCIONb3Ys IpaBUiia OKPYTIICHHUS, 1eNIaTh
NPUKUIKY U OIICHKY Pe3yJIbTaTa BEIYUCICHHH.

OnepupoBaTh MOHSATHSIMU: CTENICHb C LIETBIM MMOKa3aTelIeM; CTaHAapTHas (opma 3arnucu
JAEHUCTBUTENBHOTO YHCIa, KOPEHb HATYpaJIbHOW CTEMEHH; HCIOJb30BaATh MOIXOSIIYIO
dopMy 3amuMcu JEHCTBUTENBHBIX UMCEN ISl pELIeHUs MPaKTHUYECKUX 3a1ad |
HpPEeJCTaBICHUS TaHHBIX.

OmnepupoBaTh MOHSTUSIMU: CHUHYC, KOCHHYC U TaHI€HC MPOU3BOJBHOIO YTIJa;
MCIIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO yIJa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIIH.

YpaBHeHUs1 M HEpaBeHCTBA

OmepupoBaTh  MOHSATHSIMH:  TOXKJAECTBO,  ypaBHEHHE,  HEPaBEHCTBO; IIeJOe,
palMoHaNbHOE, HWPPANMOHATFHOE YpPaBHEHHE, HEPABEHCTBO; TPHUTOHOMETPUUECKOE
YpaBHEHUE;

BrimonHsITh peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN U PEIIaTh
TPUTOHOMETPUIECKHE YPAaBHEHUSI.

BrInonHsATE TpeoOpa3oBaHust IEIbIX, PAIMOHATBHBIX M UPPALMOHATIBHBIX BRIPAKCHUHN U
peraTh OCHOBHBIC THITBI IEJBIX, PAIMOHAIBHBIX M HPPAIMOHAIBHBIX YpPaBHEHUH W
HEPABEHCTB.

[IpumeHsTh ypaBHEHHSI M HEPABEHCTBA JJISI PEIICHUS] MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00NacTel HAyKH U peajbHOU JKU3HHU.

MopenupoBaTh pealbHbIE CUTYallUM Ha S3bIKE alreOphbl, COCTaBISATh BBIPAKCHUS,
ypaBHEHHsS, HEPABEHCTBA 1O YCJIOBHIO 3a/ayd, UCCJENOBATh MOCTPOSHHBIE MOJEIH C
HCIIOJIb30BaHUEM amrmapara anreophl.

DyHKIUU U Tpadpuxu

OnepupoBaTh MNOHATHSMH:  (PYHKIHMS, CHOOCOOBI 3amaHusl (PYHKIHUH, OOJACTh
ONpeIelIeHUs] 1 MHOKECTBO 3Haue€HUU (QyHKIUHU, rpaduk (yHKIHNH, B3AUMHO OOpaTHbBIE
(byHKIIUH.



OnepupoBaTh MOHSATUSIMU: YETHOCTh U HEUETHOCTh (PYHKIMU, HYyJIU PYyHKIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Ncnons3oBatk rpaduku GyHKIUMN 151 pEIICHUs YPAaBHEHUH.

CTpouTh M UNTATh TPaAPUKHU TUHEHHON PYyHKINU, KBaAPATUUHONW QYHKIINH, CTEIICHHOM
(GYHKIHM C LIETbIM MTOKa3aTeNeM.

Hcnonp3oBath rpadhukn GyHKIHUN JISI UCCIAEAOBAHUS MPOILIECCOB U 3aBUCHUMOCTEH TIPHU
pelleHnH 3aJa4 M3 JPYruxX Y4eOHBbIX MPEAMETOB M PEATbHOU KHU3HU; BbIPAYKATh
dbopMynamMu 3aBUCMMOCTH MEX1Y BETUUYMHAMH.

Hauana MmaTeMaTH4eCKOro aHaJImn3a

OnepupoBaTh MOHATHUSIMU: TMOCIEIOBATEILHOCTD, apupMeTHUYECKass U TeOMETpUYECKas
MPOTPECCHUM.

OnepupoBaTh MOHITHSIMU: OECKOHEUHO YOBIBAIOIIAsh T€OMETPHYECKas MpOorpeccus,
cyMMa 0€CKOHEUHO YOBIBaIOIIEH TeOMETPUUECKON MPOrPEeCCHH.

3amaBaTh MOCIEIOBATEIIBHOCTH PA3IMYHBIMU CITIOCOOAMU.

Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTEM W MPOTPECCHUM ISl PEUICHUS
peaNbHBIX 3aJa4 NPUKIAJTHOIO XapaKTepa.

MHo:kecTBa U JOTHKA

OnepupoBaTh NOHATHUSIMH: MHOKECTBO, OIEpallMyd HaJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar [ OIMCAHUs  PEaJbHBIX
MIPOLIECCOB U SIBJICHUH, MPHU PEIICHUH 3aJa4 U3 APYTUX y4eOHBIX MPEAMETOB.
OnepupoBaTh MOHSATUSIMU: ONPEAEIIEHHE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

11 xmacc

Yucjaa v BEIYUCJICHUSA

OnepupoBaTh TNOHSTUSAMH: HATypalbHOE, I€JI0€ YHUCIO; HCIOJb30BaTh MPU3HAKU
JEIUMOCTH 1IeJIbIX YHUCEN, Pa3joKEeHHE YHUCIa Ha MPOCTble MHOMKUTEIU JUIsl PElICHUs
3a/1ay.

OnepupoBaTh MOHSITUEM: CTEIEHb C PAlMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSIMU: JOrapu(pM YHUCIIa, IeCATUYHBIE U HATYypaJIbHbIE JOTaApUPMBI.

YpaBHeHUs1 M HEpaBeHCTBA

[IpuMeHsTH CBOMCTBA CTENEHW [UIsi NpeoOpa3oBaHUsI BBIPAKEHUM; ONEPUPOBATH
IIOHATUSAMM: TIOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
[IOKA3aTeJIbHBbIX YPAaBHEHU U HEPaBEHCTB.

BoimonHsATe  mpeoOpa3oBaHUST  BBIPAXKEHUM,  COIEpKallMX  Jora-  pudMbL;
ONEPUPOBATH MOHATUIMU: JOTrapuPMUUECKOE YypaBHEHHE MU HEPABEHCTBO; peILIaTh
OCHOBHBI€ THUIIBI JIOTAPUPMUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxomuTes penrenuss npoCTEHUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelICHUE,
UCIIOJIB30BAaTh CUCTEMY JIMHEHNHBIX YPAaBHEHUH ISl PEIICHUS TPAKTUUECKUX 3a/a4.

HaxomuTe pemeHnss nOpocTEMIIMX CUCTEM W COBOKYIIHOCTEM PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajbHbIE CUTyallUd Ha S3bIKE aiareOpbl, COCTABISITh BBIPAXKEHUS,
YPaBHEHMSI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBMIO 33Ja4H, MCCIEA0BATh MOCTPOCHHBIE
MOJIENIN C UCIOJIb30BAHUEM armaparta aireopsl



DyHKUUU U rpadpuxu

OnepupoBaTh HOHATUSAMH: NEpUOIUYECKas (DYHKIUSA, NPOMEKYTKH MOHOTOHHOCTH
GyHKIMM, TOYKH OJKCTpeMyMa (QYHKIMH, HAuOOJIbIIEE W HaWMEHbIIEe 3HAYCHUS
(GYHKIIMU Ha MIPOMEXKYTKE; MCIIOJIb30BaTh UX JUIsl MCCIENOBaHUS (DYHKLIMH, 3aJaHHOMN
rpaduKoM.

OmnepupoBaTh  MOHATUSMU: TpaduKH  [OKa3aTeNbHOM, Jorapupmudyeckon u
TPUTOHOMETPUYECKUX (QYHKUMN; HM300paXkaTb UX HA KOOPAMHATHON IJIOCKOCTH U
MCIIOJIb30BaTh JJI PEIICHUs] YPaBHEHUI U HEPABEHCTB.

N300paxaTb Ha KOOPAMHATHOW IUIOCKOCTH TpadUKHU JHMHEWHBIX YpaBHEHUH U
UCIIOJb30BaTh UX ISl PEIIEHUS] CUCTEMbI JIUHEHHBIX YpaBHEHU.

Hcnonws3oBaTh rpaduku GyHKIUN A7 UCCIAEIOBAHMS IPOILIECCOB M 3aBUCHMOCTEN U3
APYTUX y4eOHBIX AUCLUILINH.

Hauajna MmaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHSATHUSIMU:  HENpepblBHAsE  (YHKLMS; NPOU3BOJAHAS (YHKIUH;
MCIIOJIb30BaTh T€OMETPUUYECKUN M (U3UYECKUN CMBICT MNPOU3BOJHON i PEIICHUS
3a1a4.

HaxoauTe npou3BOJHBIE AJIEMEHTAPHBIX (YHKLNH, BBIYUCIATH IPOU3BOJHBIE
CYMMBI, MPOU3BE/ICHUS], YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh NPOU3BOJHYIO MJIsl HCCIENOBaHUSA (YHKUUMHM Ha MOHOTOHHOCTb M
AKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIEAOBAaHUS K TOCTPOCHUIO I'Pa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO IS HAXOKICHUS HAWIYUIIETO PEIIEHUS B IPUKIIAIHBIX,
B TOM YMCJIE COLUAIIBHO-DKOHOMHYECKUX 33Jadax.

OnepupoBaTh MOHATUSAMU: MEPBOOOpa3Hasi U MHTErpall; MOHU- MaTh TEOMETPUUECCKUI
1 PU3UYECKUM CMBICT MHTErpaa.

HaxoauTe nepBooOpa3Hble 2IEMEHTAPHBIX (PYHKIUI; BBIYUCIATh HHTETPAI 1O
dopmyne Herorona—Jleitouuna.

Pemare mnpukiagHele 3amadd, B TOM 4YHCIE COLMAJIbHO-DKOHOMHYECKOTO U
($u3MUeCKOro XapakrTepa, CpeaCTBaMU MaTEMaTUYECKOIr'O aHaJIN3a.



TEMATHUYECKOE TIUNTAHUPOBAHUE YUYEBHOI'O KVPCA «Anre6pa u Hayajla MaTeMaTU4Y€CKOTO aHAJIU3a»

10 xnacc
Pazgen Tembl Koanue- 0P u HOP JdeATeIbHOCTh YUYUTEJIS C Y4eTOM
CTBO padoueil mporpaMMbl
4acoB BOCIUTAHUS
Pasnen 1.| MHoxecTBO, onepannu HaJ MHOKECTBAMMU. 1 https://resh.edu.ru/subject/les | YcTanoBneHue 10BEPUTETHHBIX
MHo3xecTBO JAuarpammer Siinepa-Benna son/4726/start/198194/ OTHOIIEHHH ¢ 00yUJarOIUMHUCH,
qHCel.
Panuonansuele uncia. OGbIKHOBEHHBIE U JIECATHUYHBIE 1 CIOCOOCTBYIONIMX TIOUTHBHOMY
JpoOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOINIECKUEC BOCHPHATHIO 00y4ar0IUMUCS
npodu TpeOOBaHUH U MIPOCKO yUUTENS,
} MPHUBIICYCHUIO UX BHUMAaHUS
Apudmerndeckre onepanuy ¢ paluoHaIbHBIMU 1 https://resh.edu.ru/subject/les P 6 .
4pCIIaMU, IIPe0OPa30BAHKE YUCIIOBBIX BHIPAKCHHI son/4726/start/198194/ K 00CYKIACMOM Ha ypOKE
uH(GOpPMaIIUY, aKTUBU3AINN
[Mpumenenue apoOeit ¥ IPOIICHTOB IS PELICHHUS 2 https://resh.edu.ru/subject/les | UX MO3HABATEIBHOU IEATEILHOCTH;

MPUKJIQHBIX 33]1a4 U3 Pa3IUIHBIX 00JacTel 3HAHUH U
peaTbHOM KU3HH.

son/4726/start/198194/

JleicTBuTenbHBIC YKclia. PanimonanbabIe U
HppanuoHalIbHEIC YUCIIA.

https://resh.edu.ru/subject/les
son/4726/start/198194/

Apudmerndeckue onepanum ¢ AeHCTBUTETLHBIMU
YUCIaMHU

https://resh.edu.ru/subject/les
son/4726/start/198194/

[TpuOnKkeHHbIe BBIYMCICHUS, IPABUJIa OKPYTIICHHUS,
IIPUKUAKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUI

https://resh.edu.ru/subject/les
son/4726/start/198194/

ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3zoBaHus

https://resh.edu.ru/subject/les
son/4726/start/198194/

VYpaBHeHUs, KOpEHb YpaBHEHUS

https://resh.edu.ru/subject/les
son/4726/start/198194/

HepaBeHCTBO, pelnieHre HepaBeHCTBA

https://resh.edu.ru/subject/les
son/4726/start/198194/
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Mertox nHTEPBAIOB

https://resh.edu.ru/subject/les
son/4726/start/198194/

Pemenue nienbix u ApoOHO-paIMOHAIBHBIX YPAaBHEHHI

U HEPaBEHCTB

https://resh.edu.ru/subject/les
son/4726/start/198194/

KonTtponbHas padora To TemMe «MHOXKECTBO
PaLMOHATILHBIX U IEHCTBUTENIBHBIX YHCEI.
PanmonaneHble ypaBHEHUS U HEPABEHCTBA

https://resh.edu.ru/subject/les
son/4726/start/198194/

Hroro mo Pazneny 1. 14
Pasnen 2. DyHKLMS, CIIOCOOBI 3a1aHus QYHKINH. 1 https://resh.edu.ru/subject/les | coznanne ycnoBuil Ui pa3BUTHS U
OyHKIMH 1 son/3768/start/158113/ peanu3aiyy HHTepeca
rpaduKu. 00y4aroIuXxcst K cCaMOpa3BUTHIO,
Crenens ¢ Tpadux GpyHKIMM. 1 https://resh.edu.ru/subject/les | CAMOCTOATENBHOCTH U
ﬁgjlzz?;TeneM O61acTh OoNnpeeIeHHs U MHOKECTBO 3HAYEHU I son/3768/start/158113/ caM00OpPa30BAHHIO HA OCHOBE
bynxuun. Hynu Gyaxuun. ITpoMexyTKu pedrexcun gesTenLHOCTH 1
3HAKOMOCTOSHCTRA. JMYHOCTHOTO CAaMOTIO3HAHUS;
IIEJIOCTHOCTh M €ANHCTBO
YéETHbIe 1 HEUETHBIC (PYHKITUU. 1 https://resh.edu.ru/subject/les | BocruraTenbHBIX BO3EHCTBUI HA
son/3768/start/158113/ 00y4aromerocs, peajnu3aio
. i BO3MOXXHOCTH COIMATBHBIX P00,
gTeHeHb C IIeIBIM ITOKA3aTeJIEM. 1 h‘;‘glolsz.gjesh.?;lg.gr;lé jublect/les CaMOPEATH3AIIHIO 1
TaHapTHAs dbopma zarmmcu son, start CAMOOPTAHH3AIHIO OGYYAMOMIAXCA,
JICCTBUTEIILHOT'O YHCJIA.
PaKTUYECKYIO TIOATOTOBKY;
Hcnons3oBanue noaxoasineit GopmMel 3aMUcCH 1 https://resh.edu.ru/subject/les
JNEeHWCTBUTEIBHBIX YUCEN IJIST PEIICHUS son/6124/start/38970/
MPaKTUYECKHUX 3a/1a4 U MPEJICTaBICHUS
JTAaHHBIX.
Crenennass (QyHKUMS C HaTypajlbHBIM U 1 https://resh.edu.ru/subject/les
eabIM nmokazareneM. E€ cBolicTBa u rpaduk son/6124/start/38970/
Hroro mo pasneny 2 6
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Pasnen 3. Apudmerndeckuit KOpEHb HaTypaJibHOU | 2 https://resh.edu.ru/subject/les
Apudmeruuec CTEHIEHH. son/5498/start/272542/
KUW KOPEHb n—
Oif  CTEeIeHH.
UpparuoHanbH CaoiicTBa apupmMeTuIecKuit KOpeHb | 3 https://resh.edu.ru/subject/les
pl¢ ypaBHEHHs | HATYypaJbHOM CTEIEHHU. son/5498/start/272542/
Y HEpaBEHCTBA
JleiictBusi ¢ apu(PpMETHUYSCKUMH KOPHSIMH n—OM | 5 https://resh.edu.ru/subject/les
CTETICHU son/5498/start/272542/
PelleHWe HWPPALMOHAIBHBIX YPaBHEHHH U 5 https://resh.edu.ru/subject/les
HEPaBCHCTB. son/5569/start/159263/
CsoiicTBa 1 rpauK KOpHS 7-0H CTCTICHHU 2 https://resh.edu.ru/subject/les
son/5569/start/159263/
Koutponwsnas pabora nmo teme «Apupmernueckuit | 1 https://resh.edu.ru/subject/les
KOpeHb n—Oou cteneHu. MppaimoHalbHbIe YpaBHCHHS U son/5569/start/159263/
HEPaBEHCTBa»
Hroro nmo paszneny 3 18
Pasnen 4. CHHYC, KOCHHYC M TAHT'€HC YHCIOBOTO 2 https://resh.edu.ru/subject/les | napopMHUpPOBaHHOCTH
dopMyIel apryMeHra. son/6019/start/199181/ o0yyaromuxcst 06 0co0eHHOCTSIX
TPUTOHOMETPHH. pa3nuuHbIX cep
Tpuronomerpuy APKCHHYC, apKKOCHHYC M aDKTAHI'CHC 2 https://resh.edu.ru/subject/les | mpodeccronanbHOM NEATENEHOCTH,
CCKUC YUCJIOBOIO apryMeHTa. son/6322/start/114653/ B TOM YHCJIE C YYETOM UMEIOIINXCA
YpaBHCHHUS noTpeOHOCTEH B
Tpuronomerpuyeckas OKPY>KHOCTb, 2 https://resh.edu.ru/subject/les | ppodeccrnonanpubix Kagpax Ha
omnpeneieHue TPUTOHOMETPHUYECCKUX (DYHKITHMA son/6019/start/199181/ MECTHOM, PETHOHATBHOM 1
YHUCJIIOBOTO apTyMEHTA. (eslepaIbHOM YPOBHSX;
OcCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYIIBI. 4 https:/resh.edu.ru/subject/les | OPTAHH3AIMHIO T O(eccHOHabHOI
son/6019/start/199181/ OHCHTALIH 00YHaIOIUXCA Hepes
CHUCTEMY MEPONPUATHUI,
[Ipeo6Gpa3zoBaHne TPUTOHOMETPUUECKHX 5 hitps://resh.edu.ru/subject/les | IPOBOAMMBIX Opranusaiueit

BBIPAXKECHU.

son/6314/start/199928/

COBMECTHO C Pa3JIMYHBIMU
IPEANPUATHIMU,
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Pemenne TpuroHoMeTpu4eCKUX ypaBHEHUN

https://resh.edu.ru/subject/les
son/6314/start/199928/

Koutponsnas pabota o teme «DopMyiibl
TPpUrOHOMETpUU . TpUTrOHOMETPUYECKUE YPABHEHUSD)

https://resh.edu.ru/subject/les
son/6314/start/199928/

00pa3oBaTeNbHBIMH
OpraHMu3aIMsIMH, LIEHTPaMU
npoOpHUEHTAIINOHHON pabOTHI,
MPAKTUYECKOU MOATOTOBKH;

Hroro no pazeay 4. 22
Paszen 5. TMoce10BaTebHOCTH, COCOOBI 3a1aHus 1 https://resh.edu.ru/subject/les | 1eTOCTHOCTD U €TUHCTBO
[ToceoBaTeNnbHO | mocenoBaTelbHOCTE. MOHOTOHHBIE son/5223/start/326717/ BOCIHTATEIbHBIX BO3ACHCTBUN Ha
CTH U NIPOTPECCUH | MOCIEIOBATEIBHOCTH. 00y4aromerocs, peajnu3aio
BO3MOXXHOCTH COIMATBHBIX P00,
Apudmernaeckast u reomerpuyeckas | | https://resh.edu.ru/subject/les | camopeanuzamuio u
Iporpeccuu. son/5223/start/326717/ CaMOOpPraHNU3aIuIo0 06yqa}0]_uylxc;[,
Hcrmonp30BaHME IPOTPECCUM ST PEIITCHUSI MPaKTUYECKYIO TIOJrOTOBKY;
peanbpHBIX 33/1a4 IMIPUKIIATHOTO XapakTepa TOTOBHOCTPH OIICHUBATh CBOEC
MOBEJICHUE U TIOCTYIIKH, IOBEJCHHE
BeckoneuHo yOBbIBaroIIas reomeTpudeckas | | https://resh.edu.ru/subject/les | , TOCTYIIKN APYTHX JIHOAEH C
MIPOTPECCHSI. son/5223/start/326717/ [O3ULAY HPABCTBEHHBIX U
CyMmMa OeCKOHEYHO yObIBAIOIICH MIPABOBBIX HOPM C yYETOM
T€OMETPHUYECKON MTPOTrPECCUMU. OCO3HAHUS MOCIEACTBHI
. MOCTYIIKOB;
dopMyJia CII0KHBIX TIPOLCHTOB. 2 https://resh.edu.ru/subject/les
son/5223/start/326717/
Hroro no paseiny 5. 22
Paznen 6. [ToBTOpeHuEe, 00001ICHNE, CHCTEMAaTH3AIIAs 3HAHUIN 1 https://resh.edu.ru/subject/l WH()OPMUPOBAHHOCTH
[ToBTOpeHuUe, esson/6314/start/199928/ oOydaromuxcsi 00 O0COOCHHOCTSIX
00o06mIeHME, Ppa3IUYHBIX chep
CHUCTEeMAaTH3aIIH npo(hecCHOHANLHON NeATeIhbHOCTH,
3SHAHUH Hrorosas KOHTOpO/IbHAS paboTa 1 B TOM YMCJIE C YYETOM UMEIOIIUXCS

[ToBTOpeHuEe, 00001ICHNE, CHCTeMAaTH3aIIUs 3HAHUIN

https://resh.edu.ru/subject/l

esson/6314/start/199928/

noTpebHOCTEH B
NpoeCCHOHANIBHBIX ~ KaJpax Ha
MCCTHOM, PEruoHajibHOM u
benepabHOM YPOBHSIX;



https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/

OpraHu3aluio NpodecCuoHATBLHON
OpHEHTAlMM O0Y4JaroUIMXCcs 4Yepe3

CUCTEMY MEpPOIPHUATHH,
POBOUMBIX
WUroro no pasaeny 6 3
Hroro 68
11 knacc
Paszpnen Tembl Konnue- 0P u IOP JeaATeIbHOCTL YYUTEJIAA ¢ Y4eTOM
CTBO padoueil mporpaMMbl
4acoB BOCIIUTAHUS
Paznen 1 CTerneHb ¢ PAIMOHATHHBIM TTOKA3aTEIeM. 1 https://resh.edu.ru/subject/les | YcTaHOBIEHUE 1OBEPUTENBHBIX
CrerneHs ¢ son/4155/start/38784/ OTHONICHHUH ¢ 00yJarONUMHUCH,
pallOMHATEHBIM 6
[IOKa3aTCIIEM Cgoii 1 https://resh.edu.ru/subject/les CHOCODETBYION T TIOSTITHBHONY
Hokasarevras |~ son/4155/start/38784/ BOCHPHUSTHIO 00y A0 UIIMHCS
byHKIHSA. TpeOOBaHUH U MIPOCKO yUUTENS,
ITokazarenbHbIe

ypaBHEHHUSI U

IIpeoGpa3oBanne BhIpa)KEHUH, COAEPIKAIINX 3 https://resh.edu.ru/subject/les
HEPaBEHCTBA panuoHaIbHBIC CTCIICHMU. son/4155/start/38784/
IToka3aTenpHBIC ypaBHEHUS] 1 HEPABEHCTBA. 5 https://resh.edu.ru/subject/les

son/4155/start/38784/

https://resh.edu.ru/subject/les
son/4155/start/38784/

ITokazarenpHas GyHKIM, €€ CBOMCTBA U
rpaduk

https://resh.edu.ru/subject/les
son/4155/start/38784/

KontposnpHast padota o teme: «CTeneHs ¢
paloHaIbHbBIM Noka3arteneM. [loka3aTenbHas
¢ynkuus. [lokazaTenbHble ypaBHEHUSI M HEPABEHCTBA

IMMPUBJICYHCHUIO UX BHUMAHUA

K 00CyX/1aeMoii Ha ypoKe
uH(pOpMaIIUU, aKTUBU3ALNN

YIX TT03HABATENILHOM JeATeIbHOCTH
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Uroro no Pazneny 1

12

Pasnen 2
Jlorapudmuaeck
ast QyHKIIHS.
Jlorapudmuyeckue
YpaBHEHHS 1
HEPaBEHCTBA.

Jlorapudgm gucna.

https://resh.edu.ru/subject/les
son/4155/start/38784/

JlecaTruHbIC U HATypaJbHBIE JIOTrapU(pMBI.

https://resh.edu.ru/subject/les
son/4155/start/38784/

[IpeobpazoBaHue BhIpaXKSHU, COASPIKAIITNX
Jorapu(MmeblI.

https://resh.edu.ru/subject/les
son/4155/start/38784/

Jlorapudmuueckue ypaBHeHUs] U HEPABEHCTBA.

https://resh.edu.ru/subject/les
son/4155/start/38784/

Jlorapudmuueckas GyHKus, €€ CBOWCTBA U
rpagux

https://resh.edu.ru/subject/les
son/4155/start/38784/

UH(POPMHUPOBAHHOCTD
obOydJaronuxcst 00 0COOEHHOCTSIX
pa3uyHbIX cep
poeCCHOHATLHOMN I TEITLHOCTH,
B TOM YHCJIE C YYETOM UMEIOIIUXCS
noTpeOHOCTEH B
npo(hecCHOHANBHBIX KaJpax Ha
MECTHOM, PETHOHAIEHOM U
beneparTbHOM YPOBHSIX;

Wroro o Pazneny 2

12

Paznen 3.
Tpuronomerpuue
ckue QyHKINH U
WX rpauKH.
Tpuronomerpuue
CKHe
HEpaBEHCTBA

Tpuronomerpuueckue GyHKINN U UX TPAPUKH.

https://resh.edu.ru/subject/les
son/5570/start/200795/

https://resh.edu.ru/subject/les
son/6111/start/200545/

Tpuronomerpuieckre HepaBEHCTBA

https://resh.edu.ru/subject/les
son/6111/start/200545/

Konrtponsnas padora no teme Jlorapudmuueckas
dbynakums. Jlorapudmirdeckre ypaBHEHS M HEPAaBSHCTBA.
Tpuronomerpuueckue GyHKIIMH U UX TpadUKH.
Tpuronomerpuueckie HepaBeHCTBA

OpraHu3aIuio NpodeccuoHaNbHOMI
OPHUEHTAIMH O0YyJaIOIINXCS Yepe3
CUCTEMY MEPOIPUATUH,
npoBoAUMBIX OpraHuzanuen
COBMECTHO C pa3JIMYHbIMU
NpEANPUATHIMH,
00pa3oBaTeNbHBIMH
OpraHu3alusIMu, HEHTPAMHU
poOpHUEHTAIITOHHON PabOTHI,
MPAKTUYECKON MOATOTOBKH;
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Uroro no Pazneny 3

Pasnen 4.
[IpousBoaHasi.
IIpumeHeHue
MPOU3BOIHOMN

HenpepriBHbIe QyHKIINU.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

MCTOI[ HUHTCPBAJIOB I PCIICHHW A HCPABCHCTB.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

[TpousBoanas GyHKIINH

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

I'eomerpuyeckuii 1 GU3NISCKUN CMBICIT
IIPOU3BOHOM.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

ITpousBoaHBIC JIEMEHTAPHBIX (PYHKITHIA.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

[TponsBoagHass CyMMBI, TIPOU3BEACHHUS,
YacTHOTO (QYHKIIHHN.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

IIpnmenenue MIPOU3BOJHOU K
HUCCIEeNOBAHUIO (PYHKIMIT HA MOHOTOHHOCTH
U DKCTPEMYMBL.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

LIEJIOCTHOCTH U SIUHCTBO
BOCIIMTATEIILHBIX BO3ACHCTBUN Ha
00yyJaromerocs, peagnu3aiio
BO3MOKHOCTH COIIHMAIIBHBIX MPOO,
caMopealii3aluio u
CaMOOpraHU3aIMI0 00YyJarOITUXCH,
MPaKTUYECKYIO MOATOTOBKY;
TOTOBHOCTBH OIICHHBAThH CBOE
IIOBCACHHUC U HOCTyHKI/I, IIOBCACHUC
Y MOCTYIKH APYTUX JIFOJIEN €
IIO3UIINHU HpaBCTBeHHBIX 158
MIPaBOBBIX HOPM C YUETOM
OCO3HAHMS MIOCJIEICTBUN
MOCTYIIKOB;
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Haxo)xnenne HanOOIbIIEr0 U HAUMEHBIIIETO
3HaYCHUs (PYHKIIUM HA OTPE3KE.

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

IIpumMeHeHrne npou3BOAHOM AJII HAXOXKACHUS
Hannquero pemeHI/m B HpI/IKJIaI[HLIX 3agavdax

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

KonrtponsHnas pabora no teme [IpousBoanasi.
IIpuMeHeHne IPOU3BOIHOMN

https://resh.edu.ru/subject/les
son/4163/start/39116/

https://resh.edu.ru/subject/les
son/6195/start/225651/

Uroro no Pazneny 4 24
Paznen 5 I[epBoo6pastast. Tabuuna nepBooopasHbIX. 2 https://resh.edu.ru/subject/les | opranmu3zaiuio npohecCuoHaTLHOM
UnTerpan u ero son/4163/start/39116/ OpHUEHTALMHN 00YUYaIOLINXCS Yepes3
MIPUMEHECHUS CUCTEMY MEPOIIPUATUH,

HuTerpan, reomerpudeckuii 1 GU3NIECKUN

https://resh.edu.ru/subject/les

npoBoAUMBIX OpraHuzanuen

CMBICJI MUHTETrpaa. son/4163/start/39116/ COBMECTHO C Pa3InIHBIMHU
, HpPEATIPUATHIIMH,
BbIUnCIIeHHE HHTErpasa 1o GopMmyIie 4 https://resh.edu.ru/subject/les 06pA30BATETBHBIMU
Herotona—JleliGauma son/6118/start/225808/ OpraHM3alUsMH, LEHTPAMU
https://resh.edu.ru/subject/les MPO(OPHEHTAIHOHHOH PAGOTEL,
son/4037/start/269550/ MPAKTHYECKOT TIO/TOTOBKES
Hroro no Pazpeny 5 9
Paznen 6| Cucrembl nUHEHHBIX ypaBHEHHIA. 2 https://resh.edu.ru/subject/les | 1eTOCTHOCTH U €AUHCTBO
CucreMsl son/4932/start/127853/ BOCIHNTATEIBHBIX BO3AEUCTBUI HA
ypaBHEHHH 00y4aromerocs, peagnu3aio
: BO3MOKHOCTH COITMATIBHBIX TPO0O,
I[IpuMeHeHue ypaBHEHUI, CUCTEM 2 https://resh.edu.ru/subject/les

1 HCPABCHCTB K PCHICHHUIO MAaTCMATUYICCKUX

son/4932/start/127853/

caMopceain3ainrro u
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3a1a4

CaMOOpPTaHU3AINI0 00YJaIOLTNXCS,
IIPAKTUYECKYIO TOATOTOBKY;

CHuCTEeMBI 1 COBOKYITHOCTH IEBIX, 4 https://resh.edu.ru/subject/les
palMoHaIBLHBIX, HPPAITUOHATIBHBIX, son/4932/start/127853/
MMOKa3aTEeIILHBIX, JOTapU(PMHUICCKUX
YpaBHEHUN U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIIUN 115 2 https://resh.edu.ru/subject/les
pelIeHusl ypaBHEHUN U CUCTEM. son/4932/start/127853/
I[IpumeHneHue ypaBHEeHUM, CUCTEM 1 https://resh.edu.ru/subject/les
Y HEPABEHCTB K PCIICHHUIO MAaTEMAaTHYECKHX son/4932/start/127853/
3a/1a4
KouTtponsHas paboTa 1o Teme MuTerpan u ero 1 https://resh.edu.ru/subject/les
npuMeHeHus: , CUCTEMbI ypaBHEHU N son/4932/start/127853/
Uroro no Pazneny 6 12
HatypanbHble 1 peanbHON KH3HM. son/6122/start/38660/ u peanu3anuu UHTEpeca
TeNTbIC YMCIIa 00y4aromuxcsi K CaMOPa3BUTHIO,
CaMOCTOSITEITEHOCTH u
caMoO0Opa30BaHUI0 HAa  OCHOBE
pednexcun e TEIIbHOCTH u
JMYHOCTHOTO CaMOTIO3HAHUS;
CaMOOpTaHU3aIHH
KU3HENIEATCITLHOCTH;
[Tpu3HaKu AETUMOCTH HEJBIX YHUCEIT 3
Hroro no Pazaeny 7 6
Pasnen 8 MoBTopeHMe, OOOOIICHHUE U CHCTEMAaTH3aITHS 6 https://resh.edu.ru/subject/les dbopMupoBaHUS MO3UTHBHOU
3HAHUI. YpaBHEHUs son/6122/start/38660/ CaMOOLIEHKH, CaMOYBaKCHHUIO;
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[ToBTOpEHME,

IMOUCKa COUHAJIBHO HNPUCMIICMBIX

obobrmeHue, CIoco60B JeATEIIbHOCTHOM
cucTeMarnsanu : peanuzanun JMYHOCTHOTO
ST SHAHUH MoBTOpeHMe, 00OOOIIIEHNE U CUCTEMAaTHU3alUsI 4 https://resh.edu.ru/subject/les OTEHIHANA:
3HaHui. HepaBeHcTBa son/5570/start/200795/
MoBTOpeHMe, 00OOIIEHNE U CUCTEMATHU3AIIU ST 2 https://resh.edu.ru/subject/les
3HaHuM. CHuCTEMBI ypaBHEHUIM son/5570/start/200795/
MoBTOpeHMe, 00OOIIEHNE U CUCTEMATHU3AIIU ST 2 https://resh.edu.ru/subject/les
3HaHUU. DyHKOIUU son/6122/start/38660/
HToroBast KOHTpOJIbHas1 padoTa 2 https://resh.edu.ru/subject/les
son/6122/start/38660/
O606LeHNe, NnoBTOPEeHME, OOOOIIIEHUE U 2 https://resh.edu.ru/subject/les
cucTeMaTru3alvs 3HaHUH son/6122/start/38660/
Utoro no Paspeny 18
102
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PABOYA ITPOIPAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
COHAEPXAHUME YUEBHOI'O KYPCA

10 kiacce

IIpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE NOHATHUS CTEpeoMeTpruu. Touka, npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[lonsiTue 00  aKCMOMAaTHYECKOM  MOCTPOCHHUHM  CTEPEOMETPHUHU:  AKCHOMBI
CTEpPEOMETPUN U CIEACTBUSA U3 HUX.

B3anmHOe pacrnosio)keHue TMpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
napajieabHbIE M CKpeImBaromuecs: npsimelie. [lapamienbHOCTh OpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: MNapajUICIbHbIE MPsIMblE B HOPOCTPAHCTBE;
NapaJUICIBHOCTh TPEX NMPSIMBIX; MApAJUICIBHOCTD NPSIMOU U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YTOJ MEXAY IPAMBIMHU B HOPOCTPAHCTBE.
[TapannenbHOCTH IUIOCKOCTEN: rnapajjieibHble IJIOCKOCTH; CBOMCTBA
napajuiefibHbIX MiocKocTed. Ilpocrteiimume mnpocTpaHCTBEHHbIE (UTYpHI Ha
ILUIOCKOCTHU: TETpadap, KyO, MapajuiejienuIies]; MOCTPOSCHUE CEYCHUIA.
IlepneBauKyISIpHOCTE TIPSIMOM W IUIOCKOCTH: NEPIECHAUKYJISAPHBIE IIPSIMBIC B
OPOCTPAHCTBE, IPsSMBbIC MMAPAJUICIBbHBIE W NEPIECHAUKYJSIPHBIE K IUJIOCKOCTH,
NPU3HAK TMEPHEHAUKYISIPHOCTH MPSIMOU M IUIOCKOCTHU, TeopemMa O NOpsAMOU
NEPIICHAUKYJISIPHON IIIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U
IUIOCKOCTBIO; JABYTI'PAHHBIM  yrOJl, JIMHEWHBIM YIroJ JABYIPAaHHOTO yrIua.
IleprieHaAuKyIsip YW HAKJIOHHBIE: PACCTOSSHHUE OT TOYKHM OO IUJIOCKOCTH,
paccTosiHUEe OT MPsSMOM 10 MJIOCKOCTH, HNPOEKUUs (UTypbl Ha ILIOCKOCTb.
IleprieHAUKYISIPHOCTE  IUIOCKOCTEM: MNPHU3HAK NEPHEHAUKYJIAPHOCTH ABYX
IJIOCKOCTEM . Teopema 0 TpEX NEePHEHAUKYIIsIpax
MHOrorpaHHMKH

IlonsiTHE MHOTOTPAaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIE
U HEBBINIYKJbIE MHOI'OIPAaHHUKM; pa3BEpTKa MHOrorpanHuka. llpusma: n-
YroJIbHasi IpyU3Ma; 'PaHu U OCHOBAHMUS IIPU3MBL; ITPsIMasi U HaKJIOHHAs IIPU3MBI;
OOKOBasi M MOJIHAsI TIOBEPXHOCTh MpHU3MbI. [lapannenenunesn, npsiMOyTOIbHBIN
napajuienenunen u ero ceomcrsaa. Ilupamuna: n-yroapHas nupamuga, rpaiu u
OCHOBaHHE OUpaMHUAbl; OOKOBasi U TIOJIHASA IIOBEPXHOCTb TMHUPAMUJIBI;
npaBWibHasi W YCE€UEHHAs OUpamMuAa. DJIEMEHTbl OPU3Mbl U ITHPAMHUIBL.
IIpaBunbHBbIE MHOTOTPAHHUKH: IIOHSATHE NPABUIBHOIO MHOI'OIPAHHUKA;
npaBWIbHasI IIpU3Ma W IIPpaBWIbHAA NHUpPaMWUJa; NpPaBUIIbHAsI TPEYroJibHAs
nupaMuaa WU TPaBUWIbHBIA TeTpa’dap; KyO. IlperacraBieHwme O MpaBUIBHBIX
MHOT'OTpaHHUKAX: OKTa’3ap, JAoJeKa’ap W ukocadap. CedeHuss OpuU3MbI U
UPAMHUIBL.

CumMMeTpuss B HOPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, HOPSIMOMU,
IUIOCKOCTHU. DJEMEHTbl CUMMETpUM B IUpaMHUJax, HOapajuleJIenuIeaax,
MPABUJIBHBIX MHOTOTPAaHHUKAX.

Brruncnenne 371€eMEeHTOB MHOTOTPAHHHUKOB: pEOpa, nuaroHanu, yribl. [Inomans
OOKOBOW MOBEPXHOCTH U MOJHOW MOBEPXHOCTH TMPSIMOM MPHU3MBI, ILIOMIAAb
OCHOBaHHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MNOpsMOM mpusMbl. Ilmomans



OOKOBOM ITOBEPXHOCTH U IIOBEPXHOCTH MPAaBWJIBHOW NOHUpaMHUIbI, TEOpeMa o
iomaan yced€HHou mnupamuibl. IloHsatue o006 o00BEMe. OOBEM mNHpaMUIBI,
MIPU3MBI.

I[lonoOubie Tema B npoctpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAASIMU
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 xaacc

Tena Bpalmenus

Humuaapuyeckas MOBEPXHOCTH, oOpasyrolme JTAHAPUIECKOMN
MOBEPXHOCTH, OCh HUWIMHIAPUYECKON MOBEPXHOCTHU. lluauHAp: OCHOBaHUS U
OoKOBasi MOBEPXHOCTh, OOpa3ylomiasi U OCh; IUIONIAIb OOKOBOW W IIOJTHOU
MOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3ylolINe KOHHWYECKON IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoOHyc: OCHOBaHME W  BEpIIHUHA,
oOpasyromiasi ¥ OCh; MJIOMAAb OOKOBOW W TMOJHOW IOBEPXHOCTHU. Y CECUEHHBIN
KOHYC: 00pa3yIolinue U BbICOTAa; OCHOBaHUS U OOKOBas MMOBEPXHOCTb.

Cdepa m map: 1eHTp, paauyc, AUAMETpP; IUIOIIAAb ITTOBEPXHOCTHU Chephl.
B3aumnaoe pacnonoxkeHue c@epbl M IUIOCKOCTH; KacaTeldbHasl IUIOCKOCTh K
cepe; mmomank chepsl.

N306pakeHnre Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka muUIMHApPA U KOHYCA.

KomOunanuu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIN
okoJio cepsl; chepa, BiUcaHHAsT B MHOTOTPAHHUK, WJIM TEJO BpaICHUS.

[Tonsitne 06 o6BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 oOBEME
NpsIMOYTOJILHOTO TapajuJienenunena u ciaeactBus u3 He€. O0BEM UMIMHIpPA,
koHyca. O0BEéM mapa U miaomaab chephl.

I[lomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY TUJIOMIAAIMHA
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss muiauHIpa (MapauiedbHO W NEPHEHAUKYJISIPHO OCH), CEYEHUS
KOHyca (mapajjieJIbHOE€ OCHOBAaHHUIO U IPOXOJISIIIEe Uepe3 BEPIINHY), CEUCHUS
mapa.

BekTopbl H KOOPIAHHATHI B MPOCTPAHCTBE

BekTop Ha niockocth U B npocTpaHCcTBe. CIJI0OKEHUE U BBIUMTAHUE BEKTOPOB.
YMHOXEHHE  BEeKTOpa Ha  4ucio.  Pa3zmoxeHue  BekTopa 10 TpEM
HEKOMIUIaHApHBIM BekTopaM. llpaBunio mnapamenenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM IIPAaBUJI IEUCTBUM C BekTopamMu. [IpsmMoyrosbsHas
cucrema KoopauHart B npocrtpaHcTBe. Koopaunarelr Bekrtopa. Ilpocrenmmue
3aJa4d B KOOpAWHATax. Yroa Mexay BekTopamu. CkaJsgapHOE HNPOU3BEICHHUE
BEKTOPOB.  Bpruncienne  yrjioB  Mexay  OpsIMBIMA W IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINM METOJ IIPU PEIIEHUHU F'€OMETPUYECKUX 3aj1ad.

JIMYHOCTHBIE PE3VYJIBTATDI

Fpam@aucxoe eocnumanue:
C(i)OpMI/IpOBaHHOCTBI-O Fpa}I(HaHCKOﬁ ITO3UITUHN O6yanOIHCFOCH KaK 4aKTHBHOI'O H
OTBCTCTBCHHOI'O 4YJICHA pOCCHﬁCKOFO O6H.[6CTB3, npeaACTaBJICHUECM O MATCMATUYCCKUX



OCHOBaX  (PYHKIMOHMpPOBAHUS  PA3IUYHBIX  CTPYKTYp,  SIBICHUH,  MpOULEAYp
rpaXkJ1aHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U Mp.), YMEHUEM B3aWMOJIEHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSMH U Ha- 3HAUYCHUEM .
Ilampuomuueckoe éocnumanue:

C(hOPMUPOBAHHOCTBIO POCCUHCKOM TpPa)KJaHCKOW MAEHTUYHOCTH, YBaXKEHUs K
IIPOLIJIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTUKH, LIECHHOCTHBIM OTHOIIEHUEM K
NOCTHIKEHUSIM POCCUHWCKHX MAaTeMaTHKOB U POCCUHUCKOW MAaTeéMaTHYECKOW IIKOJIBI, K
UCIIOJIb30BAaHUIO OTUX JIOCTMKEHMM B JpyruX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU.

yxoeno-npaecmeenno2o 60CnUmMaHuA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH pPOCCHMCKOro Haponaa; c(HOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAaHMUS, DOTUYECKOI'O TOBEACHUS, CBIA3AHHOIO C IPAKTUYECKUM
IPUMEHEHHEM JIOCTH)KEHUN HAyKU M JAESITEIbHOCTBIO YYEHOI'O; OCO3HAaHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTONYMBOro OyyIIero.

Icmemuueckoe eocnumanue:

AOCTETUYECKUM OTHOUIEHWEM K MHpPY, BKIIOYasg OCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PELUICHUH, pacCyXJIEHUN; BOCIPUUMUYHUBOCTHIO K
MAaTEMAaTUYECKUM ACIIEKTAM Pa3JIMYHBbIX BUJIOB UCKYCCTBA.

Du3uueckoe 6ocnumanue:

c(hOPMUPOBAHHOCTHIO YMEHHUSI NPUMEHSATh MaTeMaTHYeCKHWE 3HAaHUS B HHTEpecax
310pOBOro MU Oe30macHoro oOpasa >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO  (310pOBOE MHTaHUE, COAJAaHCHPOBAHHBIM pEXKUM 3aHATHUH M OTIbIXA,
peryispHas (u3myeckas aKTUBHOCTbH); (PU3MYECKOrO COBEpIIEHCTBOBAHMS, MpU
3aHATHUSIX CIIOPTUBHO- O3JOPOBUTEIBHOU JIEATEIBHOCTHIO.

Tpyooeoe 6ocnumanue:

FOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYAOIIO0MS; HHTEPECOM K PA3THYHBIM
chepam 1poPecCUOHAIBHONW JI€ATENbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW U €€
NPUIOKEHUSAMHU, YMEHHEM COBEpIIaTh OCO3HAaHHBIN BBIOOp Oynyiied mpodeccun u
pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO U CIOCOOHOCTBHIO K
MaTEMaTUYECKOMY OOpa30BaHUIO M CAaMOOOpPAa30BaHUIO Ha MPOTSKEHUU BCEUW JKU3HMU;
FOTOBHOCTBIO K AKTHBHOMY YYaCTHIO B  PEHIICHWHM NPAKTHYECKHX  3a1ay
MaTEMAaTUYECKONW HAIIPaBICHHOCTH.

IKonozuueckoe eocnumanue:

c(hOPMUPOBAHHOCTHIO AKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHUEM BIUSHUS COIHAIBHO-
DKOHOMHYECKMX IIPOLECCOB HAa COCTOSIHHE IPUPOJHOM M COLMAIBHOW CpEnbl,
OCO3HaHHMEM TJI00aTbHOIO XapakTepa »SKOJOTMYEeCKUX MpoOsieM; OpueHTalueld Ha
IIPUMEHEHUE MAaTEMaTHYECKUX 3HAHUW JUIsl pelleHus 3aJad B OOJacTH OKpY’Karo- I
Cpelbl, IIAHUPOBAaHMUS IIOCTYIIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IS
OKPY>KaIOIIEN CpeJIbl.

Ilennocmu nayunozo no3nanus:

c(hopMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO CO- BPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKH U OOIIECTBEHHOW MPAKTHUKH, MOHMMAHUEM MAaTeMaTHYeCKON HayKH
Kak c@epbl YeJIOBEYECKOUN NeSITeIbHOCTU, ATANoOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pa3BUTHS LMBWIM3ALMU; OBJIAJECHUEM S3bIKOM MAaTEMAaTUKM W MaTeMaTHUYECKOMU
KyJIbTypOl KakK CpEICTBOM IIO3HAaHUA MHPA; TOTOBHOCTBIO OCYILECTBIATh
IPOEKTHYIO U MCCIEAOBATEIBCKYIO ACSATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.



METAITPEAMETHBIE PE3VJIbTATDBI

1) Vuusepcarvnvie no3naeamenvnwvlie Oeticmsus, obecneyugaom QGopmuposanue
0a308bIX KOSHUMUBHLIX npoyeccos obdyuaowuxcsa (oceoenHue memooo8 NO3ZHAHUSA
OKpYJcaouweco Mupa; NpPUMEHEeHUe JIOSUYEeCKUX, UCCLe008ameNbCKUX onepayul,
ymeHuti pabomams ¢ uHgopmayuetr).

ba3zoevie nocuueckue oeiicmeusn:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUUYECKUX OOBEKTOB,
MOHSITUN, OTHOIICHUH MEXIy MHOHSITUS- MU; (HOPMYIMPOBATH ONPEACICHUS MOHSITHI;
yCTaHaBIMBaTh CYIIECTBEHHBIM MPU3HAK KJIaCCU(PUKAIIMU, OCHOBAHUS i1 OOOOIICHUS
U CpaBHEHMS, KPUTEPUHU MPOBOJAUMOTO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPEOOPA30BBIBATh CYXKJCHHUS: yTBEPAUTEIbHbIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIC U OOIIHE; YCIOBHBIC;

BBISIBJIISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBS3M U MPOTHUBOPEUHS B
(dakTax, JaHHBIX, HAOMIOJAEHUSIX U YTBEPXKACHHUSIX; TMpeajaraTb KpPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTHUBOPEUHNIL;

JienaTh BBIBOJBI C HCIIOJb30BaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIOUEHUH, YMO3aKJIFOUSHUH 110 aHAJIOTHH;

IPOBOAUTH  CaMOCTOSITEIbLHO  JIOKA3aTeJIbCTBA  MAaTEMAaTHYECKUX  yTBEPKJICHHUI
(mpsiMble ¥ OT MNPOTHBHOI'O), BBICTPAWBATh ApTyYMEHTAIIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIpUMEPHI; 00OCHOBBIBATh COOCTBEHHBIE CYKJICHUS M BHIBOJIBI,

BBIOMpaTh CHOCOO pelieHust y4yeOHO#l 3amayu (CpaBHMBATh HECKOJbKO BapUaHTOB
peleHusi, BIOUpaTh Haubojee NOAXOMSIIIUN C YYETOM CaMOCTOSITEIbHO BBIJEIECHHBIX
KPUTEPHUEB).
ba3zoewvie uccneoosamenvckue oelcmeusn:

WUCTIOJB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATCILCKUNA  HWHCTPYMEHT ITO3HAHUS;
dbopMynMpoBaTh BONPOCHI, (PUKCUPYIOIIME TPOTHUBOpEYHE, MPOOIeMy, YCTaHABINBATh
UCKOMOE M JaHHOe, (OpPMHPOBATh THUIIOTE3y, ApPTYMEHTHUPOBATh CBOKO MO3HUIIHUIO,
MHEHHE;

MPOBOJAUTH CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, HCCIEIOBaHUE I10
YCTAQHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBIEHHS, MpoOliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBbEKTAMU, SBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITETLHO  (OPMYIHPOBAaTH OO0OOIIEHWSI W  BBIBOJABI MO  pe3yJbTaTaM
MPOBENEHHOTO HAOIONCHUS, MCCIEIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH MOJYUYCHHBIX
PEe3yJIbTaTOB, BBIBOJOB U 0000TIIEHUI;

MPOTHO3UPOBAThH  BO3MOYKHOE  pPa3BUTHE  Mpollecca, a TakKXKe  BBIABUIATh
MPEANOI0XKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Paboma c ungopmayuei:

BBISIBIISITh Je(UIUTHI HHHOPMAITNH, TaHHBIX, HECOOXOIUMBIX IJII OTBETa HA BOIMPOC U

JUISL peIIEHUs 3a/1a4u;

BBIOMpAaTh HMHPOPMALMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AQHAIM3UPOBATh,
CHCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMAIMIO PA3IMYHBIX  BUAOB U (HOpM
IIPECTaBICHHUS;

CTPYKTYpPUpPOBaTh HWH(MOpPMAIUIO, TMPEACTaBIsATH €€ B  pasiuyHbIX (opmax,
WTIOCTPUPOBATH TPaPUUECKU;

OIICHUBATh HAAEKHOCTh HHMOPMAIMM IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.



2) Ynusepcanvuvie KOMMYHUKAMUBHbLE oeticmeausl, obecneuusarom
ChopMUPOBAHHOCbL COYUANLHBIX HABLIKOG 00YUAOUWUXCHL.
Obwenue:

BOCIIPUHUMATh U (POPMYyNIHpPOBATh CYXIEHUS B COOTBETCTBHUU C YCIOBUSIMH U
HeasIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX
U TNUCbMEHHBIX TEKCTaX, [JlaBaThb IMOSICHEHUSI MO XOJAYy pelleHus 3a/aui,
KOMMEHTHUPOBATh MOTYyYCHHBIN PE3yiIbTaT;

B XOJe OOCYXJEeHHUs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBbI,
npoOJeMbl, pelIaeMoil 3ajayd, BbICKA3bIBaTh HJI€U, HAllEJIEHHbIE HA MOWCK PEIICHUS;
COTOCTAaBIATh CBOW CYXKACHHUS C CYXIEHUSIMU JIPYyTUX YYaCTHUKOB JUAJIOTa,
00OHapy>KUBATh PA3IUYME U CXOJICTBO MO3UIIHI; B KOPPEKTHON (popme hOpMyITupOBaATH
pa3HOTJIIACHSs, CBOM BO3PAXKEHUSI;

MPEACTABIATL PE3yIbTaThl PEIICHUS 3a7a4, IKCTIEPUMEHTA, UCCIEOBAHUS, MPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIUICHUSI C YYETOM 3a/ad NpPE3EHTALUU U
0COOEHHOCTEN ayJUTOPHHU.

Compyonuuecmeo:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBAa KOMAaHIHOW W MHAMBUIYAJIbHOM pabOThI
NpU pEIICHWU Y4YeOHBIX 3aj7a4y; NPUHUMATH IIeJIb COBMECTHOM JIESTEIbHOCTH,
IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOW pabOThl, pacnpeAensaTh BHAbBI padoT,
JIOrOBapuBaThCs, OOCYX JaTh MPOIECC U pe3yiabTaT padoThl; 00OOIIATH MHEHHSI He-
CKOJBKHMX JIOJICH;

y4acTBOBaTh B TIPYyNNOBbIX (opmax paboTel (0OCyXIaeHHusi, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBI» U WHBIC); BBIMOJHITH CBOK YaCTh PpabOThI U KOOPAMHUPOBATH
CBOM JIEMCTBUS C APYTMMHU 4JieHAMU KOMAaHJbl; OLIEHMBATh KAYECTBO CBOETO BKJa/la B
O0IIMI MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJACHUCTBUS.

3) VYuusepcanvnvlie pecynamuenvle Oeilicmeus, obecneuusarom QHopmMuposanue
CMBICNIOBbIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopzanuzayusn:

COCTaBJISITh IIJIaH, aJITOPUTM PEIICHUS 3a7a4H, BRIOMPATH CIOCOO PEIICHHUSI C y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUpPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOUW MH(OpMAITUH.

Camokonmponn:

BJa/IeTh HaBbIKAMU I1O3HABATEJIHOW peQIeKCMU KaK OCO3HAaHUSI COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIbHBIX MPOILECCOB, HMX pe3yJbTaTOB; BIAJETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI MpOIEeccCa W PE3yJibTaTa PEIICHUsS MaTeMaTUYeCKOU
3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU 3a7a4¥, BHOCUTH
KOPPEKTHUBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAMIEHHBIX
OIIHUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OIIEHWBATh COOTBETCTBUE pE3yJbTaTa €U W YCIOBUSIM, OOBSCHSATH MPUYUHBI
JOCTHKEHHUSI WM HEJIOCTHUXKEHHUSI PEe3yJbTaTOB JESITEIbHOCTU, HAXOAUTH OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

ITpoBepsieMble TpeOOBaHUS K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa3zoBaTeIbHOM

nporpammsl (10 - 11 kmacc)



['eomeTpus

7.1

OCHOBHbBIC TTOHSATHUS CTCPECOMETPUMN. Tqua, npsamMast, MmIOCKOCTb, IIPOCTPAHCTBO.
[Tonsatue 00 AKCMOMATHYCCKOM  ITIOCTPOCHHMHU  CTCPCOMCETPHHU: AKCHUOMBI

CTCPECOMETPUHU U CIICACTBUA U3 HUX

7.2

B3auMHOe pacnonoxeHue NOpsSMBIX B IMPOCTPAHCTBE: IepeceKarouuecs,
napajiesibHble W CKpelluBalolmecs mnpsmbie. [lapannenbHOCTh NPAMBIX |
IUIOCKOCTE B MPOCTPAHCTBE: MapajlieJbHbIE TMpsiMble B IPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSMBIX, NapAJICTIbHOCTh NPSIMONA M MIIOCKOCTU. YTJIBI C
COHAMNPABJICHHBIMU CTOPOHAMHU, VYTOJd MEXAY TMPSMbBIMA B MPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEH: — mMapajulelibHbleé  IUIOCKOCTH,  CBOMCTBa
napajieNibHbIX IuiockocTed. [lpocreiiiine mpocTpaHCTBEHHbIE (UTYphl Ha

MJIOCKOCTH: T€Tpadp, Ky0, mapajuiesienumnei, HIoOCTpPOCHUE CEUCHUIN

7.3

[lepneHAMKYISIPHOCTh TPSMON M IUIOCKOCTU: TMEPHNEHIUKYISIPHbIE MpsIMbIE B
OPOCTPAHCTBE, MpsAMbIE MapajulelibHble W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
OpU3HAK TEPHEHAMKYJISIPHOCTH MPSAMOM W IUIOCKOCTH, TeopemMa O MpsMOi
NEPHEHAUKYIISIPHON MIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJl MEXAY MPSAMOU U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroyi, JIMHEHHBIM yroa JBYIpPaHHOrO  yria.
[lepneHaAUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PaCCTOSTHUE
OT TpAMOM 10  IUJIOCKOCTH, TMpoeKuus  (Gurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTh  IUIOCKOCTEH: TMPHU3HAK MEPHEHIUKYJISIPHOCTH  JIBYX

IJI0CKOocTeN. Teopema o0 TpEX MepIEeHANKYIIsIpax




7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPAHHMKA, BBIITYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: «-yronpHas
npu3Ma, TPaHu U OCHOBAHMS MPU3MBI, MIpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
[IOJHAs  TOBEPXHOCTh  IPU3MBI. [Tapamnenenunen, PSAMOYTOJIbHBIN
napajuiesienunes u ero coucrsa. [Iupammupa: «-yronpHas nupamuia, IpaHd U
OCHOBaHHUE MUPaMUbI, OOKOBAs U MOJHAs MOBEPXHOCTh MUPAMU/IbI, TIPABUIIbHAS
U yCEUE€HHas nupamMuaa. OJEMEHTbl NpuU3Mbl M nupamuasl. I[IpaBuibHbIC
MHOTOI'PaHHUKH: ITOHATHE NPABUIBHOTO MHOTOTPAaHHUKA, IPABUIIbHAS IpU3Ma U
paBWIbHAs INUpamMuzAa, NPAaBWIbHAS TPEYrojbHAas NHUPAMUJA W IPABUIIBHBIN
TeTpadap, KyO. IlpencraBneHne o NpaBUIBHBIX MHOTOTPAaHHMKAX: OKTAdp,

AO0ACKA’Ap U UKOCA3Apyruc Ceuenus IMIPU3MBbI U ITUPpaAMUIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBE: CHMMCTPUA OTHOCUTCIbHO TOYKH, HpHMOﬁ,
IIJTOCKOCTH. DneMeHThI CUMMCTpUHU B  IHMpaMHaax, mapauiCjCcruIcaax,

IMpaBUJIbHBIX MHOTOI'PaHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans
OOKOBOI TMOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH NPSIMOM TMPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa O OOKOBOH MOBEPXHOCTH MpsiMOi mpu3Mbl. llnomans
OOKOBOIl TMOBEPXHOCTH M TMOBEPXHOCTH NPABHIBHOM MUPaMHUIbI, TEOpEMa O
miomaayn yced€HHo mmpamuael. [lorsitue 060 oO0wvEmMe. OOBEM THpamMuUmb,

IIPU3MBI.

7.7

[Tonobnsie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY IUIOIIAAsIMU

MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI

IIpoBepsiembie Ha EI'D o maTematuke TpeOOBaHUS K pe3ysibTaTaM OCBOCHHSI OCHOBHOM

00pazoBaTeNbHON MPOrpaMMbl CPETHETO O0IIEro 00pa30BaHuUs




YMeHue onepupoBaTh NOHATHUAMM: TOYKA, MNpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA yIJA, IUIOCKUM Yrod,
JIBYTPAaHHBI YroJ, TPEXTPAHHBIA YroJj, CKPEIIUBAIOUIUECS NpPSMbIE,
NapaJyIeNbHOCTh U MEPIEHIUKYISIPHOCTDh MPSAMBIX U IUIOCKOCTEH, Yroj
MEXAY NPSIMBIMHM, YTOJd MEXIY MNPSAMOM M IIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHM, PAaCCTOSTHUE MEXAY IUIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh
OpU pElIeHUH 3aJa4 HM3y4yeHHble (aKTbl U TEOpPEMBbl IIAHUMETPUH;
YMEHHME OLIEHUBATh Pa3Mepbl OOBEKTOB OKPY)KAIOIIETO MHpPA; CTPOUTH
MAaTEMaTUYECKUE MOJEIU C IIOMOLIbI0 I€OMETPUYECKUX IOHATHH U

BCJIIMYMH, PCHIATh CBA3AHHBIC C HUMHU IMPAKTHYCCKUEC 3aJaun

YMeHue onepupoBaTh MOHATHUAMHU: IUIOMIAb (QUTYpPHI, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPaBUJIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, Mapajienenune], Opu3Ma, Nupamuaa, Qurypa U TOBEPXHOCTb
BpalleHus, MWINHAP, KOHYC, map, cdepa, miomanb chepsl, MIOmaah
MOBEPXHOCTU MHUPAMUAbI, MPHU3MbI, KOHycCa, UWIMHApa, O00BEM KyoOa,
IPSMOYTOJIBHOTO TapauleienuIeaa, MUPaMUAbl, MPU3MbI, LUIHMHIPA,

KOHYyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHMs] KOHyCa U IWJIMHJPA,

YMeHue OnepupoBaTh MOHATHUSMU: [IBUKEHUE B IPOCTPAHCTBE,
napajuiesibHbld  MEPEHOC, CUMMETpUs Ha IUIOCKOCTH U B
OPOCTPaHCTBE, IMOBOPOT, MpeoOpa3oBaHue MOJA00Us, MOJO0OHbIE
(burypsl; yMeHHe paclio3HaBaTh paBHbIE U MOAOOHBIE QPUTYPHI, B TOM
yucjae B IPUPONE, HCKYCCTBE, apXUTEKType; HCMOJb30BaTh
F€OMETPUYECKHE OTHOUIEHUS INIpU PpELICHUM 3a7ad; HaXOJIuTh
reOMETPUUYECKHUE BEIMYMHBI (IUIMHA, YTOJ, IJIOIaAb, 00BEM) mpu
pelIeHrnr 3aJa4 W3 JIPYrHuX y4eOHBIX TNPEAMETOB U M3 pPeaJbHOU
KU3HHU; YMEHHE BBIUMCIISATh TEOMETPUUECKHUE BEIMUMHBI (JIJIMHA, YTOJI,
mwiouaab, 00bEM, IUIOIMIAb TMOBEPXHOCTH), HCHOJIb3Ys H3YYCHHbBIE
dbopMynbl W METOABI, B TOM 4YHKCJE: IUIOHIA[b TOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCa, LUIUHApA, IUIOHIaAb CcQepbl; 00bEM
KyOa, MPSAMOYTOJIBHOTO Napajiesienuiena, MUpaMuibl, MPU3MBI,

OUJIMHApA, KOHYCA4, Hiapa; YMCHHUC HAaXOAWTb OTHOIICHHC 00BEMOB




YMeHue onepupoBaTh  MOHATUAMM: INPAMOYTOJIbHAs  CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAWUHATHI TOYKH, KOOPIHWHATBI BEKTOpPA,
CyMMa BEKTOpPOB, NPOM3BEICHHE BEKTOPA HA YHUCIO, DPAa3JI0KEHUE
BEKTOpa 1o 0a3ucy, CKaJIsipHOE TMPOU3BEACHHE, BEKTOPHOE
MIPOU3BEACHUE, YIOJ MEXIy BEKTOPAMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ ISl PELIECHUS F€OMETPUYECKHX

3a/1a4 U 3a7a4 IPYyTruX y4eOHBIX MPEIMETOB

YMeHue BBI6I/IpaTb HOI[XOI[?IHII/Iﬁ MCTOJA i1 PCHICHUA 3aJda4u,
IIOHUMAaHHUC 3HAYUMOCTHU MATCMATUKKU B H3YUYCHUN IPUPOAHBIX H
O6HI€CTB€HHBIX nponeCcCcoB H HBHGHHﬁ; YMCHHUC PacCIIO3HABATH

IMPOABJICHUC 3dKOHOB MAaTCMATUKKW B MCKYCCTBC, YMCHHUC IIPHUBOIUTDH

IIPUMEPBl MAaTeMaTHYECKUX OTKPBITUA POCCHUWCKOM U MHMPOBOU

[INTAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATEI

I[IpenmeTHble pe3ylbTaThl HM3YYCHHUs] TE€OMETpMM Ha O0a30BOM YpPOBHE
OpPUEHTUPOBAHbI HAa JOCTHXKEHUE YPOBHS MaTEMAaTHYECKOW TI'PaMOTHOCTH,
HEOOXOAMMOTO JIJIsl YCIIEIIHOTO PEHIeHUs 3aJ1a4y B PeaJIbHOW KU3HU U CO3J/IaHUE
YCJIOBUM JJIs1 UX OOIIEKYJIBTYPHOTO pa3 BUTHSI.

OcBoenue yueObHOro kypca «Il'eomerpus» Ha 06a30BOM YPOBHE CPEIHErO
olmrero oOpa3oBaHUS JOJKHO OOecrneyuBaTh JIOCTHKEHHUE CIEAYIONINX
MPEJIMETHBIX 00pPa30BaTEJIbHBIX PE3YIbTATOB:

10 knacc

OnepupoBaTh NOHSTUSIMU: TOYKA, MpsMasi, MIOCKOCTD.

[TpuMeHATH aKCUOMBI CTEPEOMETPHUHN U CIEACTBUS U3 HUX PU PEUICHUU

r€OMETPUUYECKUX 3aj1ad.

OmnepupoBaTh MOHATHUSIMH: NAPATIICITIBHOCTh U MEPHNEHANUKYIISIPHOCTD MTPSIMbIX

M IIJIOCKOCTEH.

KnaccudumupoBate B3aMMHOE PaCIHOJIOKEHHUE MNOPSIMBIX HM IJIOCKOCTEH B
MIPOCTPAHCTRE.

OmnepupoBaTh MOHSITHUSAMU: ABYIPaHHBIA yTOJI, T'pPaHU JABYTPAHHOTO YyTJa,
peOpo NBYrpaHHOIrO yrija; JIMHEWHBIA yTrojl JBYTPAHHOIO yrJjia; TpajaycHast
Mepa ABYTrpaHHOIO yTJia.

OmnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBINYKJbIM W HEBBINYKJbIU
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MPaBUJIbHBIA MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BHJAbBl MHOTIOTPAaHHUKOB (TMpaMuja; IIpU3Ma,
MPSIMOYTOJIBHBIN Mapauiesenuren, Kyo).

Knaccuduruporars MHOT'OTPaHHUKH, BbIOUpast OCHOBAHUSI IS
KJaccudukanuu (BbINYKIJIbIE W HEBBITYKJIbIE MHOTOIPAaHHHUKHW; IPaBUIJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIC U HAKJIOHHBIC TIPU3MBbI, TapalJICICIUNIEIbI).

OnepupoBaTh NOHITUSIMU: CEKYyILIas MIOCKOCTh, CECHEHUE MHOTOTPAaHHUKOB.




OOBSICHATH NPUHIIUNBI IOCTPOCHUS CEUYEHUH, UCIIOJIB3YsI METO/I CIEIOB.

CTpouTh C€YECHHUsSI MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BHIMOJHSATH (BHIHOCHBIE)
IUIOCKHE YEpPTEeXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHHA CBEPXY,
cOOKy, CHU3Y.

Penrate 3aaum Ha HaAXOXXAEHHE T€OMETPHUUECKUX BEIUYUH MO OOpas3iiamM
WM aJIrTOpUTMaM, MNPUMEHsSISI W3BECTHBIE AHAJIUTUYECKHE METOAbl IIpHU
peUIeHUun CTaHAAapTHBIX MaTeMaTUYEeCKUX 3ajlad Ha  BBIYHUCIICHHE
paccTOsTHUM MEXJy ABYMsI TOYKaMH, OT TOYKH A0 OPSAMOM, OT TOYKH HO
IJIOCKOCTH, MEXAY CKPEIINBAIOIIIUMHUCS IIPSIMBIMU.

Penrate 3aaum Ha HaAXOXXAEHHE T€OMETPHUUECKUX BEIUYUH MO OOpas3iiam
WM aJIrOpUTMaM, MNPUMEHsSISI W3BECTHBIC AHAJIUTUYECKHE METOAbl IIpHU
pEUIeHUN CTAaHJApPTHBIX MaTeMaTU4YEeCKHUX 3ajJlad Ha BBIUYHCIEHHE YTJIOB
MEXJ1y CKPELIUBAIOIIUMHUCS MPSIMBIMH, MEXAY OPSAMON U ILIIOCKOCTBIO,
MEXK/Ty TIJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Boruuciste 00bEMBI U TJIONIIAJIM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (mpu3Ma,
nupamMysia) ¢ IIPpUMEHEHUEM (POpPMYJ; BBIYHUCIISITH COOTHOIICHHUS MEXIY
IJIOIIA/IIMU TIOBEPXHOCTEM, 00bEMaMU MTOJIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHSATUSMU: CHUMMETPHUsI B TMPOCTPAHCTBE;, ILIEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH  HUHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha 4YepTexax
U PUCYHKaX.

[TpumensTs reomeTpudeckue (HakThl JJIS PELUICHUS] CTEPEOMETPUUECKUX 3a7a4,
MPEAIIoararoluiX HECKOJILKO HIaroB pPELIeHUs], €CJIU YCJIOBUS NMPUMEHEHUS
3aZlaHbl B SIBHOU (opme.

[TpumensTs MpocTeHIINe IIpOorpamMMHbIe cpencTsa u
AJIEKTPOHHO-KOMMYHHUKAITUOHHBIC CHUCTEMBI npu peleHuu
CTEpPEOMETPUUYECKHUX 3a/aY.

I[IpuBoauTs OmpUMEpPHl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B MpU- POJE U
’)KU3HHU, paclo3HaBaTh IPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.
[TpuMmeHsTh NOJIydyeHHBbIE 3HAHWS HA IIPAKTHUKE: aHAJIW3UPOBATh peajbHbIC
CUTYyallMd U TPUMEHSITh M3yUYCHHBIE MOHSATUS B IPOLIECCE IMMOHCKAa PEIIeHUs
MaTeMaTU4ecKu Cc(hOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH pPEaTbHbIC
CUTyallMd Ha S3bIKE TI€OMETPHUU, HCCIENOBATh IOCTPOCHHBIE MOJEIHU C
HCIIOJb30BAHUEM T'€OMETPUUECKUX IMOHSATHUM M TEOpeM, ammnapara ajareOpsbl;
pemarh IMpakTUYeCKUe 3aJlauM, CBSI3aHHbIE C HAaX0XKJIEHHUEM I'e€OMEeTpHUIE CKUX
BEJIMYMH.

1 Ixnacc

OnepupoBaTh MOHSITUSAMHU: LUJIUHAPUYECKAs IIOBEPXHOCTH, OOpa3yromime
OUWJINHAPUYECKON MOBEPXHOCTH; LWIMHAP; KOHHUYECKAss IIOBEPXHOCTD,

o0pa3yronine KOHUYECKOU MOBEPXHOCTH, KOHYC; chepruuecKasi IOBEPXHOCTb.
Pacrnio3naBath Tena BpameHus (UWJIMHAP, KOHYC, cepa U 1iap).

OOBACHATH CIMOCOOBI MOJYYECHUS] TEJI BpaICHUS.
KrnaccudumupoBath B3auMHOE pacnojiokeHue chepbl U MIOCKOCTH.



OnepupoBaTh MOHATHUSIMH: IIIAPOBON CErMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMeHTa; IIapOBOW CJOI, OCHOBAaHHE MIAPOBOrO CJOsl, BBICOTA IIApPOBOTO
CJIOS;, IAPOBOM CEKTOD.

Breraucnsats 00bEMBI U TUIONIAIM MOBEPXHOCTEN TEJI BpalllEHUsI, TEOMETPUUECKUX
T€JI ¢ MpUMEHEHUEM (HOPMYIL.

OnepupoBaTh MNOHATHUSIMH: MHOTOTpAaHHUK, BIIMCAHHBIM B cdepy H
ONUCaHHBI OKOJO cdeprl; chepa, BOUCAHHAST B MHOTOTPAHHUK WJIH TEJIO
BpalllCHHUSI.

BBIUHUCIISTE COOTHOIIECHUS MEXAY IUIOMAASIMUA IMOBEPXHOCTEH M 00OBEMaMHU
MOJOOHBIX TEI.

N300paxars wu3ydaeMble (QUTYpHI OT PYKH H C TNPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoIimomHATE (BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX O0OBEMHBIX
dburyp: Bug cBepxy, COOKYy, CHU3Y; CTPOUTH CEUECHUS TEJI BpAIICHUSI.

N3BnekaTrh, HHTEPNPETUPOBATH W  NpeoOpa3oBbIBaTh  HUHQPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTYypax, NMPEACTABICHHYIO Ha dYepTekax

U PUCYHKaX.
OmnepupoBarh IMOHSITHEM BEKTOP B MNPOCTPAHCTBE.

BrinmoaHsaTh ,Z[CﬁCTBPIfI CJIOKCHHUA BCKTOPOB, BbIUHMTAHHA BCKTOPOB H
YMHOKXCHHA BCKTOpa Ha YHCIIO, O6T:»5ICH$ITI), KaKMMH CBOMCTBAMHM OHHU

o0Jtanaror.
[IpuMeHATh, TIpaBWIIO TapajuIeIICIUIICa.

OnepupoBaTh MOHATUSIMH: AEKAPTOBBI KOOPJAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJI MEXAY
BEKTOpPaMH, CKaJEIPHOE IIPOU3BECIAECHUE BEKTOPOB, KOJUIMHEApHbIE WU
KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymMMy BEKTOPOB M MPOU3BEJACHHUE BEKTOPA HA YHCJIO, YTOJI MEXIY
BEKTOpaMH, CKaJEIPHOE IIPOU3BEACHHUE, PACKJIAAbIBaTh BEKTOpP II0 ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTs reomMeTpudeckue (HakThl JJI PELUICHUS] CTEPEOMETPUUECKUX 3a7a4,
IIPEAIIOJIararollIMX HECKOJIBKO IIAaroB PEUICHUs], €CJIM yCJIOBUS HPUMECHEHUS
3a7laHbl B SIBHOU (opMe.

Pemars MIPOCTEUIINE r€OMETPUUYECKUE 3aga4u Ha IIPUMEHEHUE
BEKTOPHO-KOOPJAUHATHOI'O METOAA.

Pemrate 3amaum Ha J0Ka3aTeabCTBO MAaTEMAaTH4YE€CKUX OTHOLIEHUU WU
HaXOXXJICHUE TEOMETPUYECKHUX BEJIMYMH IO o0pa3laM WIH aJropuTMam,
IIPUMEHSISI U3BECTHBIE METO/bI IPU PELICHUN CTAaHAAPTHBIX MAaTEMaTUYECKUX
3aJ1ad4.

ITprnmensaTs IIPOCTEUIIINE IIpOrpaMMHBIE cpeacrsaa u
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PEUICHUHW CTEPEOMETPU-
4ECKUX 3aJ1ad4.

IIpuBOoanTE nNpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IMPUPOLAE U
JKM3HH, PACIIO3HABATH IIPOSIBIICHHUE 3aKOHOB I'€OMETPHUU B NCKYCCTBE.

IIprMeHATEr NOJIydE€HHBIE 3HAHMS HaA I[IPAKTHUKE: AHAJIW3UPOBATH pPEaJIbHbIE



CUTyallUU U INPUMEHATH U3YUYECHHBIC ITOHATHUS B IIPOLECCE IOMCKA PEUICHUs
MaTeMaTH4ecKu c(hOPMYIUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH pPEaTbHbIC
CUTyallUM Ha s3BIKE I'€OMETPUH, HCCJIEAO0BaThb I[IOCTPOCHHBIC MOJAEIU C
HUCTIONB30BAHUEM T'€OMETPUUYECKUX IMOHSATHUM M TEOpeM, ammnapara ajireOpsbl;
pelars IIPaKkTUYEeCKUE 3a/1a4M, CBI3aHHbIE C HAXOXKIEHUEM I'€OMETPUYECKUX

BCJIIMYHMH.



TEMATUYECKOE NJAHUPOBAHME YYEBHOIO KYPCA «['eomeTpua»

10 xnacc
Pasznen Tembl Koimue- 0P u HOP JesiTeJIbHOCTh YYUTEJISI ¢ Y4€TOM
CTBO padoueil mporpaMMsl
4acoB BOCITUTAHUS
Paznen L] OcHoBHbIE mOHATHS cTepeoMeTpun: TOUKa, 1 https://resh.edu.ru/subject/les | unTepec k MPaKTHIECKOMY H3y4CHHIO
Beenenue B | mpsiMasi, INIOCKOCTb, IPOCTPAHCTBO. [IpaBiia son/4756/start/203542/ npodeccuii 1 Tpyaa pasIuYHOro Poja,
CTepeOMeTpI/IIO I/I306pa)1(eHI/ISI Ha pI/IcyHKaX: HHOCKOCTeﬁ, B TOM 4HMCJIC Ha OCHOBC NPUMCHCHUA
napajieNIbHBIX MPSMBIX, CEPEAUHBI OTPE3KOB. M3y1aeMOro HpEAMETHOTO SHAHUS,
[TOHATHS: TEpECEKAIOLIUECS MITIOCKOCTH, 2 https://resh.edu.ru/subject/les
epeceKaronuecs npsiMasi ¥ IiIOCKOCTh son/4756/start/203542/
3HAKOMCTBO C MHOTOTPaHHUKAMH. 1 https://resh.edu.ru/subject/les
W306paeHns Ha PUCYHKAX. son/4756/start/203542/
Hauansnubie cBeneHus: o Kybe u nupamMuie, ux 2 https://resh.edu.ru/subject/les
pa3BepTKa W MOJICJIH. Ceyenus son/4756/start/203542/
MHOTOTPaHHHUKOB.
IMTonsaTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU 4 https://resh.edu.ru/subject/les
CTEPHUOMETPHH: aKCUOMBI CTEPEOMETPUU U son/4756/start/203542/
CIICZICTBHSI U3 HUX
HTroro mo pazneny 1 10

Paznen 2.
[Ipsimble 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamienbHOCTH
MPSIMBIX U
IJIOCKOCTEM

B3anMHoe pacronokeHue mpsiMbIX B TIPOCTPAHCTBE:
MepeceKaroINecs, MapauieibHbIC, CKPEIUBAIOIINECS
PSIMbIC

https://resh.edu.ru/subject/les
son/6065/start/125651/

[TapamienbHOCTh MPSAMBIX U TUIOCKOCTEN B
npoctpanctse. [lapamienbHble npsiMbie B TPOCTPAHCTBE,
[apajlIeIbHOCTh TPEX MPSAMBIX

https://resh.edu.ru/subject/les
son/6065/start/125651/

CITOCOOHOCTH aJanTUPOBATHCS K
CTPECCOBBIM CUTYAIUsAM U
MEHSIIOIITIMCS COITMAJIbHBIM,
UH(OPMALIMOHHBIM U TIPUPOTHBIM
YCJIOBHUSIM, B TOM YUCJIE OCMBICIISIS
COOCTBEHHBII OMBIT U BBICTPANBAS
JadbHEHIINE 11eIH;
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[TapaynenbHOCTh NPAMBIX U INIOCKOCTEN B
npocrpancTse. [lapauienbHOCTh MPSAMON U TUIOCKOCTH

https://resh.edu.ru/subject/les
son/6065/start/125651/

YIIIBI ¢ COHATPABIICHHBIMHE CTOPOHAMH 1 https://resh.edu.ru/subject/les
son/6065/start/125651/
Y IIIbI MEXKTy IPSMbBIME B IPOCTHAHCTBE 2 https://resh.edu.ru/subject/les
son/6065/start/125651/
TMapaieabHOCTh IUIOCKOCTE 1 https://resh.edu.ru/subject/les
son/6065/start/125651/
CBOIiCTBa MapauIeTbHBIX IOCKOCTEH 1 https://resh.edu.ru/subject/les
son/6065/start/125651/
[IpocTeiimme POCTPaHCTBEHHBIE (GUTYPHI HA 1 https://resh.edu.ru/subject/les
IUIOCKOCTH: TETPa’Ip, Ky0, mapauiesenurie] son/6065/start/125651/
TTOCTpOeHNUE CeueHHUiA 2 https://resh.edu.ru/subject/les
son/6065/start/125651/
KouTpomsHas paGoTa 1o Teme «[IpsMBIe ¥ IIOCKOCTH B | | https://resh.edu.ru/subject/les
npocTpancTBe. [lapaiebHOCTh IPAMBIX U son/6065/start/125651/
IIJIOCKOCTEN»
Hroro nmo pazaeny 2 12
Paznen 3.| IlepneHIUKYISIPHOCTHh OPSIMOU U MIJIIOCKOCTH: 1 https://resh.edu.ru/subject/les | oco3HaHHBIN BBIOOP U TOCTPOCHUE
Ieprnenpukymsapu | HEPHCHIANKYJIAPHBIC HPSMBIC B IIPOCTPAHCTBE son/4724/start/20411/ WHIUBHIyaIbHOU TPAEKTOPUH
OCTb TPSAMBIX U 00pa3oBaHus U )KU3HEHHBIX IIJIAHOB
IUTOCKOCTEH : C YYETOM JIMYHBIX U
[Ipsimble neprieHTUKYJISIpHBbIE MapajieJIbHbIC K 2 https://resh.edu.ru/subject/les | oGirecrpennbix HHTEPECOB 1
[JIOCKOCTH son/4724/start/20411/ MOTpeGHOCTel; yBaKeHHe K TPYJIy
ITpu3zHak neprneHauKyJIIPHOCTH IIPSIMOI U 2 https://resh.edu.ru/subject/les | ¥ PE3YIbTaTaM TPYI0BOU

IIJIOCKOCTH

son/4724/start/20411/

JCATCIIBHOCTH,
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Teopema o nIpsAMON NEPHIEHAUKYIIAPHONU

https://resh.edu.ru/subject/les

TIOCKOCTH son/4724/start/20411/
IMeprienauKyIsip U HAKJIOHHBIC: PACCTOSIHUE OT 4 https://resh.edu.ru/subject/les
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT IIPSMOM 10 son/4724/start/20411/
TUIOCKOCTH.
Hroro no pasneny 3 12
Pasnen 4. VTl B IPOCTPAHCTBE: YOI MEXTy IPSIMOU U 1 https://resh.edu.ru/subject/les | mocTpoeHue UHANBHTYaTHHON
Vbl MEXITY IIOCKOCTBIO son/6127/start/221519/ TPaeKTOPUHU 0Opa30BaHUS U
NPSIMBIMH U ' YKU3HCHHBIX TUIAHOB C YYETOM
IINIOCKOCTAM I[ByrpaHHI:IP'I yromn, JINHEUHBIN yrona 2 https://resh.edu.ru/sub]ect/les JINYHBIX U O6H.[eCTBeHHBIX
JBYTPAHHOTI'O yTJa. son/6127/start/221519/ MHTEPECOB M MOTPEOHOCTEH;
: YB@KEHHE K TPYAY U pe3yIbTaTaM
[MeprieHAUKYISIPHOCTD TNIOCKOCTEH: MPU3HAK 3 https://resh.edu.ru/subject/les TPY/IOBOH IEATENBHOCTH
NEPIEHAUKYISIPHOCTH ABYX MIOCKOCTEH son/6127/start/221519/
Teopema 0 TPEX TIePICHANKYIAPAX 3 https://resh.edu.ru/subject/les
son/6127/start/221519/
KonTounbHas paboTa o Teme 1 https://resh.edu.ru/subject/les
«IleprneHuKyISIPHOCTE MPSAMBIX U INIOCKOCTEH» U son/6127/start/221519/
«YTIIBI MEXTY TPSIMBIMHU | TITIOCKOCTSIM
Hroro no pasaneany 4 10

Paznen
MHororpaHHuku

5.

ITonsiTHe MHOTOrpaHHHKA, OCHOBHBIE
DJIEMEHTBI MHOI'OIPaHHUKA, BBIIYKIIbIE U HE
BBIITYKJIbIE MHOTOI'PAHHUKH, Pa3BEPTKaA
MHOTOTPaHHUKOB.

https://resh.edu.ru/subject/l

esson/6018/start/221550/

IIpusma: n-yrojgsHas npyu3ma; rpaHd U
OCHOBAaHUs IIPU3MBI, IIPsiMasi U HAaKJIOHHAs
HpHU3MbI, OOKOBAs U TIOJIHASI IOBEPXHOCTHU

https://resh.edu.ru/subject/l

esson/6018/start/221550/

CO3/IaHH€ YCIIOBHUH ISl pa3BUTHS

u peanuzanuu uHTEepeca
oOydJaronuxcsi K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH u
caMoO0Opa30BaHUI0 HAa  OCHOBE
pednexcun e TEIIbHOCTH u
JMYHOCTHOTO CaMOTIO3HAHUS;
caMOOpraHu3aluu
KU3HEIIEATCITLHOCTH;
dbopMupoBaHUS MO3UTUBHOU
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[Mapannenenunen, npsiMOYTOJIbHBIN 1
rapasuIesIeIUIIe]l U €ro CBOMCTBA.

https://resh.edu.ru/subject/l
esson/6018/start/221550/

IMupamupga: n-yroapHass nUpamMuia, TpaHd U
OCHOBaHMUSI TIPHU3MBbI, OOKOBAsi U MOJIHAS
MOBEPXHOCTH, MPAaBUJIbHASI U yCEUEHHast
nupaMuaa

https://resh.edu.ru/subject/l
esson/6018/start/221550/

IIpaBuibHBbIE MHOTOTPAHHUKU: ITOHSATUE
MPaBUJIBHOIO MHOI'OIpaHHUKA, IpaBUJIbHAs
pyu3Ma U NpaBuWIbHAsI MUpaMUa, Kyo

https://resh.edu.ru/subject/l
esson/5443/start/21270/

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHKaX. OKTa’ap, T0JaeKa’dap,
UKOCadIp

https://resh.edu.ru/subject/l
esson/5443/start/21270/

Cummertpus B npocTpaHcTBe. CUMMETpUS
OTHOCHUTEJIBHO TOYKH, IPSIMOU U INIOCKOCTH

https://resh.edu.ru/subject/l
esson/5443/start/21270/

BpIaucieHne 3JIeMEHTOB MHOTOIPAHHUKOB: 1
pebpa, nnaroHaiau U yriabl

https://resh.edu.ru/subject/l
esson/5866/start/221576/

[Tmomane OOKOBOM U MOJTHOW TTOBEPXHOCTH
OpsAMOU MPU3MBI, TUIOIAb OCHOBAHUM,
Teopema 0 O0KOBOI MOBEPXHOCTHU NPSIMOM
OPU3MBI

https://resh.edu.ru/subject/l
esson/5866/start/221576/

ITnontans 6OKOBOW M MOJHOW MTOBEPXHOCTH
OpaBUIIBHOW NMUPaMUJIbI, TLUIOIAlb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU YCEUCHHOM
OupamMuabl

https://resh.edu.ru/subject/l
esson/5866/start/221576/

KonTtonpHas padoTa mo reMe « MHOTOTpaHHUKH

CaMOOILICHKHA

WUtoro no pasageny 5 11
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Paznen 6. | TMostie 06 0O6BLEME 1 https://resh.edu.ru/subject/l | popmupoBanus HO3UTUBHON
OO6BEMBI esson/4910/start/23238/ CaMOOIEHKH, CaMOYBa)XECHUIO;
MHOTOTPaHHUKOB MOWCKA COLMATBHO TIPUEMIIEMBIX

OGDbEM MTUpaMUIBI 4 https://resh.edu.ru/subject/l | CMoco6oB JIeSITeIIbHOCTHOM
esson/4910/start/23238/ peann3annu JMYHOCTHOI'O
MOTEHIINANIA,
OGBEM IIPU3BMEL 3 https://resh.edu.ru/subject/l
esson/4910/start/23238/
KoHnTompHas paboTa o Teme «OO0BbEMBI 1 https://resh.edu.ru/subject/l
MHOTOTPaHHHKOBY esson/4910/start/23238/

WUtoro no pasgeny 6 9

Paznen 7.| ToBropenue, 060GIMICHNE, CHCTEMATH3ALMS SHAHHIA. 1 https://resh.edu.ru/subject/l CO3JIaHHUE YCIIOBHH JJISi PA3BUTHUS
[ToBTOpenue, [TocTpoeHune cedeHmin esson/4910/start/23238/ u peanu3anuu MHTEpeca
o0o01enue, - o0yyaromuxcst K CaMOpPa3BUTHIO,
cuctemarusanus | IloBTopenue, 0000IIEHNe, CHCTEMATH3AIHS 3HAHMIA. 1 https://resh.edu.ru/subject/l | capocrosrensrocTH u
3HaHUH Bbruncnenne paccTosiHui esson/4910/start/23238/ caMoO0Opa30BaHUI0 HAa  OCHOBE

. peduiekcun JeSITeTbHOCTH u
HTOroBasi KOHTPOJIbHAS PaboTa 1 https://resh.edu.ru/subject/l HUHOCTHOLO CAMOO3HAHIS:
esson/4910/start/23238/ ’
caMOOpTaHU3aIIH
[TosTOpeHue, 0000IIEHNE, CUCTEMATU3ALIUS 3HAHUI 1 https://resh.edu.ru/subject/l | KASHCACATCILHOCTH, 5
esson/4910/start/23238/ (bopmupoBanms TO3UTHBHOM
CaMOOIIEHKHU
WUtoro no pasaeny 7 4
Hroro 68
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11 xmacc

Pasnen 1 Tema
BpaIieHus

Cdepa u miap: 11eHTp, pagnyc, THaMeTp;
IUIOIIAIb TIOBEPXHOCTHU Cephl

https://resh.edu.ru/subject/les
son/6300/start/22490/

B3aumnoe pacnonoxxenue cepsl u
IUIOCKOCTH; KacaTeJibHAsI MJIOCKOCTH K
chepe, romans chepsul

https://resh.edu.ru/subject/les
son/6300/start/22490/

HN3o6paxkenue cdepsbl, mapa Ha TNIOCKOCTH.

Ceuenue miapa

https://resh.edu.ru/subject/les
son/6300/start/22490/

Hunuaapuyeckasi TOBEPXHOCTH

https://resh.edu.ru/subject/les
son/6300/start/22490/

Humuuap, mronia s OOKOBOW U MOJTHOM
MOBEPXHOCTH IMHUIJIMHIPA

https://resh.edu.ru/subject/les
son/4903/start/22646/

N300pakeHre MUINHIPA HA TNIOCKOCTH

https://resh.edu.ru/subject/les
son/4903/start/22646/

Konnueckasi moBEepXHOCTH

https://resh.edu.ru/subject/les
son/4903/start/22646/

Konyc.

https://resh.edu.ru/subject/les
son/4034/start/22791/

Y ceu€HHBIN KOHYC

https://resh.edu.ru/subject/les
son/4034/start/22791/

HN3oOpakeHne KOHyca Ha TUIOCKOCTH

https://resh.edu.ru/subject/les
son/4034/start/22791/

KoMmOunanus ten BpameHus u
MHOT'OTPAaHHUKOB

https://resh.edu.ru/subject/les
son/4034/start/22791/

MHororpaHHuK, ONIMCAaHHBIA BO3JI€ chephl,
cdepa, BnUcaHHasi B MHOTOTPaHHUK

https://resh.edu.ru/subject/les
son/4034/start/22791/

OCO3HAHHBII BEIOOD U MIOCTPOCHUE
UH/MBUYaJIbHOM TPaeKTOpUU
00pa30BaHMs U KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX U
OOIIeCTBEHHBIX HHTEPECOB U
noTpeOHOCTEH; yBaKEHUE K TPYAY
U pe3yJIbTaTaM TPyI0BOH
NeSITEIbHOCTH;
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Utoro no paspgeny 1

12

Pasnen 2 TomsTe 06 ofbiMe. 1 https://resh.edu.ru/subject/les | HTepec K NpaKTUYECKOMY U3yYeHMIO
OO0BEMEI TEN OCHOBHEIC CBOMCTBA 06BEMORB Tl son/4910/start/23238/ npodeccunin 1 Tpyaa pasanMyHoro poaa,
’ B TOM YMC/IE HA OCHOBE NMPUMEHEHUS
M3y4aeMoro NpeAMeTHOro 3HaHus;
OG6BEM LIIHHApPA, KOHYCA. 1 https://resh.edu.ru/subject/les
son/4910/start/23238/
OGbéM mapa 1 riomans cdepsl 1 https://resh.edu.ru/subject/les
son/4910/start/23238/
ITono6HEIe Tena B mpocTpancTBe. COOTHOIIEHUS 1 https://resh.edu.ru/subject/les
MEKIy IUIOMIAISIMU TOBEPXHOCTEN, O0BeMaMu son/4910/start/23238/
MOJIOOHBIX GUTYD
KonTtponbHas pabota o temam «Tena BpanieHus» 1 https://resh.edu.ru/subject/les
1 «OOBEMEI TE son/4910/start/23238/
WUroro no pasageny 2 5
Pasnen 3. BeKTOp Ha IUIOCKOCTH H B IPOCTPAHCTEE. 1 https://resh.edu.ru/subject/les | hopmupoBaHUs TO3UTUBHON
BekTopsl 1 son/5724/start/21892/ CaMOOIICHKH, CAMOYBa)KCHUIO;
KOOPUHATHI MOUCKA COLUAIBHO MTPUEMIIEMBIX
B CO’KEHUE M BBIHTAHUE BEKTOPOB. 1 https:/resh.edu.ru/subject/les | CIOCOOOB NESTENLHOCTHON
TPOCTpaHCTBC son/5724/start/21892/ peau3aluy JTMYHOCTHOTO
MOTEHIINANIA,
VMHO€EHHE BEKTOpa Ha 9UCIIO. 1 https://resh.edu.ru/subject/les
son/5724/start/21892/
1 https://resh.edu.ru/subject/les

Pasznoxxenue BekTopa 1o Tpém
HEKOMIUJIAHAPHBIM BEKTOpam

son/5724/start/21892/
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Pemenue 3ana4, cBsI3aHHBIX C TPUMEHEHUEM
MpaBUJI JIEUCTBUN C BEKTOpAMHU

https://resh.edu.ru/subject/les
son/5724/start/21892/

IIpssmoyroJsibHast cucTeEMa KOOpAMHAT B
npocrpaHcTBe. KoopanHaTel BEKTOpA.

https://resh.edu.ru/subject/les
son/5724/start/21892/

Yron mexay Bektopamu. CKaasipHOE
MPOM3BE/ICHNE BEKTOPOB.

https://resh.edu.ru/subject/les
son/5724/start/21892/

BerunciieHue yriioB Mexay OpsiMbIMU U
IUIOCKOCTAMMU

https://resh.edu.ru/subject/les
son/5724/start/21892/

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELLIEHUN
Te€OMETPUYECKUX 3a1a4

https://resh.edu.ru/subject/les
son/5724/start/21892/

KonTtoponbsHas padoTa 1mo teme Bektopsl u
KOOpJUHATHI B IPOCTPAHCTBE

https://resh.edu.ru/subject/les
son/5724/start/21892/

WUroro no pasageny 3 10
Paznen 4 OcHoBHBIE GUrypbl, (HAKTHI, TEOPEMBI Kypca 5 https://resh.edu.ru/subject/lesso CO3/laHU€ YCIIOBUH AJISl pa3BUTHUS
ggfg&%ﬁ%e’ [IAHIMETPHH. n/5525/start/22875/ u peanuzanuu UHTEepeca
" 3aauyu INIAHUMETPUH U METOJIbl UX PELICHHUSI. 00yalommXcd K CaMOpa3BHTHIO,
CHCTeMaTH3aIus : CaMOCTOSITENTbHOCTH u
SHAHMI UTOroBas KOHTpOJIbHAs paboTa 1 https://resh.edu.ru/subject/lesso | €aMOOOPa3OBaHUIO ~ HA  OCHOBE
n/5525/start/22875/ pednexcun JEATEIEHOCTH U
: JUYHOCTHOTO CaMOIIO3HAHUS,;
[ToBTOpeHue, 06001IeHNE 1 https://resh.edu.ru/subject/lesso | camoopranusamuu
M CUCTEMaTH3allHs 3HaHUH 10/5525/start/22875/ JKU3HEIEATENLHOCTH,
dbopmupoBaHus MO3UTUBHON
CaMOOIICHKH
WUroro no pasaeny 4 7
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PABOYA ITPOITPAMMA YYEBHOI'O KYPCA «BEPOATHOCTD M CTATUCTUKA»

COHAEPXXAHUE YYEBHOI'O KYPCA
10 Ki1ace

[IpencraBienue pAaHHBIX C TOMOIIBIO Tadbaul u auarpamm. CpeaHee
apudmMeThudyeckoe, MeauaHa, HauOoJblllee MW HaWMEHbIIee 3HAYEeHUs, pa3Max,
TUCTIEPCUS U CTAaHAAPTHOE OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB.

Crny4dailHble SKCIIEPUMEHTHI (ONBITHI) U Cly4dalHbI€ COOBITHS. DJIEMEHTapHbIE
coObITus (Ucxoabl). BeposiTHOCTH ciydyaliHOro coObITHs. BaW30CTh 4acTOTHI U
BEPOSITHOCTH cOObITUM. Cily4yailHbI€ OTBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
coObITUSIMU. BeposiTHOCTM  COOBITUH B ONBITAaX C  PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omepanmu Hajg COOBITHSIMU: TIEpECEUYCHHE, OOBEIMHEHHUE, MPOTHUBOIMOIOXKHBIC
coObITus. Jlnarpammel Ditniepa. @opmyia CI0XKEHUST BEPOSITHOCTEH.

YcnoBHasi BEpPOATHOCTb. YMHOXXKEHHE BEpOsATHOCTEU. JlepeBOo  ciaydamHOro
skcriepuMenTa. Dopmyiia MoJTHON BEpOSITHOCTU. He3aBucuMbie COOBITHSI.

Kom6unaropnoe npaBuno ymHoOkeHus. llepectanoBku u Qaxropuan. Ywucio
coueranuit. Tpeyronpuuk Ilackans. ®opmyna 6unoma HproToHa.

BuHapHblil ciaydaliHbI ONBIT (MCHBITAHWE), yCIEeX WU Heynada. HezaBucumele
ucneiTanus. Cepusi HE3aBUCUMBIX HCObITaHUW J0 1niepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCObITaHUW bepHyinu.

CrnyuaiiHas BEJINYHHA. Pacnpenenenue BEPOSITHOCTEMN. Jnarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHCIE, T€OMETPUYECKOE H
OMHOMUATIBHOE.

11 KJ1acc

Yucnosblie XapaKTCPUCTUKHU CJ'Iy‘IElfIHBIX BCINMYMH.: MAaTCMAaTH4YCCKOC OXHNIAAHUC,
AUCIICPCHUA U CTAHAAPTHOC OTKJIOHCHHC. HpI/IMepBI OPUMCHCHHUSA MATEMATHYCCKOI'O
OXKHMJIJaHus, B TOM 4YHCJIIC B 3aJadax H3 HOBCGILHCBHOﬁ ’)KM3HHM. MaTremMarudeckoe
OXKHNIJaHHC 6HHapHOﬁ cnyqaﬁHoﬁ BEJIMYMHBI. MaTeMaTu4ecKkoe OXXKNJaHUEC CYMMBI
CJ'IY‘I&IZHI)IX BEJIMYMH. MaTeMaTH4YECKOEe OXKNIaaHUC U JUCIICPCUA TCOMECTPHUUICCKOI'O

¥ OMHOMHAJIbHOTO pacIpe/IeICHUN.
3aKOH OOJIBIIIMX YHCEJ U €ro POJib B HayKe, MIPUPOJIE U OOIIECTBE.

Bbe100OpouHBIlE METOA HCCIeIOBaHUM.

IIpuMepbl HENpEpbIBHBIX ClIydyalHbIX BeJuduH. [loHsiTME O IUIOTHOCTH
pacripenenieHus. 3aga4yu, IpUBOAAIINE K HOpMaJIbHOMY pactipenenieHuto. [loustue
O HOPMaJbHOM pacHpeCIICHUU.

JINMHHOCTHBLIE PE3YJIbTATDI

I'pasxgcoanckoe eocnumanue:

C(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TMO3ULMU OOYy4Yarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCHUKCKOro OOIIEeCTBa, MPEACTABIEHUEM O MAaTEMaTHYECKUX
OCHOBaxX  (DYHKIIMOHHUPOBAHUSL  PANMMYHBIX  CTPYKTYp,  SBJICHUN,  MOPOUEAYP
rpaykJ1aHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U Mp.), YMEHUEM B3aWMOJIEHCTBOBATH C
COLIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUM C UX QYHKUUSIMU U HAa- 3HAUCHUEM .



Ilampuomuueckoe éocnumanue:

chOpMUPOBAHHOCTHIO POCCUMCKON TPaKJaHCKOW HWJIEHTUYHOCTH, YBaXKEHUS K
MPOUIJIOMY W HACTOSIIEMY POCCHUHCKOW MaTe€MaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKHX MAaTE€MaTHKOB M POCCHUMCKOW MAaTeMaTUYE€CKOW HIKOJBI, K
WCIOJB30BAHUIO ATUX JIOCTHXKEHHUM B JPYyrdX HayKaxX, TEXHOJOTHAX, cdepax
YKOHOMUKH.

lyxX06HO-HpAGCMEEHHO20 60CNUMAHUA:

OCO3HAaHUEM [YXOBHBIX IIEHHOCTEH POCCHHCKOro Hapojaa; CHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAaHWs, ITUYECKOrO IIOBEACHHUS, CBA3AHHOTO C MNPAKTAYECKUM
MIPUMEHEHUEM JOCTUKEHHN HAYKH WU JEATEIbHOCTBHIO YYEHOrO; OCO3HAHUEM JIMYHOTO
BKJIaJ[a B IOCTPOCHUE YCTOMYHUBOIO OyAYyIIErO.

Icmemuueckoe eocnumanue:

ACTETUYECKUM  OTHOIIEHHWEM K MHUPY, BKJIIOUas OCTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIIeHUN, pacCy>KJAeHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM aCIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Du3uueckoe eocnumanue:

c(hopMUPOBAHHOCTHIO YMEHHSI TPUMEHAThH MAaTEeMaTHYECKHE 3HAHUS B HWHTEpecax
3I0pOBOTO W 0Oe30macHOro o0Opasza >KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO  (37I0pOBOE MHUTaHHWE, COAJaHCUPOBAHHBIM PpEXUM 3aHSATUH W OTAbIXA,
perymsipHas (usndeckas aKTHBHOCTDH); (U3UYECKOTO COBEPIICHCTBOBAHUS, TIPHU
3aHATUSAX CIIOPTUBHO- O3JOPOBUTEIBHOMN AEATEILHOCTHIO.

Tpyooeoe eocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOTIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam mnpodecCuOHaANbHON NIESITEIbHOCTHU, CBSI3aHHBIM C MaTEeMaTUKOM U e
MPUIOKEHUSIMH, YMEHHEM COBEpPINaTh OCO3HaHHBIN BbIOOp Oynymier mnpodeccun u
pean30BBIBAaTh COOCTBEHHBIE >KWU3HEHHBIC ILJIAHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K
MaTeMaTU4YECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSKEHUU BCEU >KHU3HU;
FOTOBHOCTBIO K AaKTHUBHOMY YYaCTHKO B  PEHIEHHMM NPAKTUUYECKHX  3a7a4
MaTEMAaTUYECKOM HaINPaBIECHHOCTH.

IKonocuueckoe eocnumanue:

c(hopMUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHUEM BIHSHUS COIHAIBHO-
DKOHOMUYECKUX TIPOIECCOB HA COCTOSIHME MPUPOJHON W COLMAIBLHON Cpenbl,
OCO3HaHUEM TIJIOOAIBHOTO XapaKTepa OJKOJOTMYeCKUX mpoOsieM; OpHEHTaluer Ha
MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUW JJIsl pelIeHus 3aad B O0JacTH OKpY’Karo- IIeu
Cpelbl, TUIAHUPOBAHUSA TOCTYIKOB M OLIEHKHM HX BO3MOYXHBIX NOCIEACTBUUA s
OKPY>KaIOIIEN CpeJIbl.

Ilennocmu nayunozo no3nanus:

c(hopMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO CO- BPEMEHHOMY YPOBHIO
pa3BUTHSl HAYKH W OOIIECTBEHHOW MPAKTHUKH, MOHMMAHUEM MAaTeMaTHYeCKON HayKH
Kak c(epbl YeJIOBEYECKOUN NeSITEeIbHOCTU, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pa3BUTUSA [MBWIM3ALMU; OBJAJACHUEM S3bIKOM MAaTEMaTUKM W MaTeMaTH4YECKOM
KyJIbTypOl  KakK CpEICTBOM IIO3HAaHUS MHPA; TOTOBHOCTBIO OCYILECTBIAThH
IPOEKTHYIO U MCCIEAOBATEIBCKYIO ACSATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIBTATDI

1) Vuusepcarvnvie no3naseamenvhvle Oeticmsus, obecneyugarom QGopmuposanue
0a308bIX KOSHUMUBHBLIX npoyeccos obyuaowuxcs (oceoenue memooo8 NOZHAHUSA



OKpYJcaouwie2o Mupa; NpUMEHeHUe JIOSUYEeCKUX, UCCLe008amelbCKUX onepayui,
ymeHuti pabomams ¢ uHgopmayuetr).

Bba3zoevie nocuueckue oeiicmeusn:

BBISIBJISITh M XapaKTEPU30BaTh CYIIIECTBEHHBIC MPHU3HAKU MaTeMaTUUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUA MEXIy MOHSITHS- MH; (OPMYIHPOBATh OMPENCICHUS MMOHSITHU;
YCTaHABJIMBATh CYMIECTBEHHBIN MPU3HAK KIACCHU(PUKAINU, OCHOBAHUS IJIsI 000O0IIEeHUs
Y CPaBHEHUS, KPUTEPUU NIPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATH, (POPMYIUPOBATH U MPEOOPa3OBBIBATh CYKACHUS: yTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIC U OOIIHE; YCIOBHBIC;

BBISIBIIAITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W MNPOTUBOpPEUUS B
(dakTax, JaHHBIX, HAOMIOJAEHUSIX U YTBEPXKACHUSX; TMpeajaaraTb KpPUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTHUBOPEUHNIA;

JienaTh BBIBOJBI C HCIIOJb30BaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIFOUYEHUH, YMO3AKJIFOUSHUH 110 aHAJIOTHH;

MPOBOJUTh  CAMOCTOSITEJIbHO  JOKa3aTelbCTBA  MaTEMAaTHUYECKUX  YTBEPIKIACHUU
(mpsiMble ¥ OT MNPOTHBHOTO), BBICTPAWBATh aPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI; 0OOCHOBBIBATh COOCTBEHHBIE CY>KJIEHUSI U BBIBO/IbI;

BBIOMpATh CHOCOO perieHus y4eOHOM 3ajadyu (CpaBHUBATh HECKOJIbKO BapUaHTOB
peleHus, BHIOUpaTh HanboJjiee MOAXOMSIIINN ¢ YIYETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPUEB).
bazoevie uccneooeamenvckue oeiucmeus:

HCIOJB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATCILCKUNA  HMHCTPYMEHT ITO3HAHUS;
dbopMynMpoBaTh BONPOCHI, (PUKCUPYIOIIME TPOTHUBOpPEYHE, MPOOJIEMY, YCTaHABIUBATH
UCKOMOE M JaHHOe, (OPMHPOBATH THUIIOTE3y, ApPryMEHTHUPOBATh CBOKO MO3HUIIHUIO,
MHEHHE;

MPOBOJAUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEOBaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro oOBeKTa, sSBJICHUS, IMpolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMU, SIBJICHUSIMU, IIPOILIECCAMU;

CaMOCTOSITEIbHO  (opMyaupoBaTh OOOOIIEHHUSI Y  BBIBOJABI IO  pPe3yJibTaTam
MPOBEAEHHOTO HAOJIOJICHUS, UCCIENOBAaHUS, OIICHUBATh JOCTOBEPHOCTDH IMOJYUYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 0O0OO0IICHU;

MPOTHO3UPOBATh  BO3MOYHOE  pa3BUTHE  TpoOlecca, a TaKXKE  BBIJIBUTATh
MIPEANONIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBUSX.

Paboma c ungopmayuei:

BBISIBIISITh JeUIUTHI HHHOPMAIINH, TaHHBIX, HECOOXOIUMBIX IJII OTBETa HA BOIMPOC U

JUTSL peIlieHUsl 3a71a9u;

BBIOMpAaTh HMHPOPMALMIO M3 HUCTOYHUKOB PpA3IUYHBIX THUIIOB, AHAIU3UPOBATh,
CHCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX  BHAOB U (POpM
IIPEICTABIICHUS,

CTPYKTYypHUpOBaTh HMHGPOPMAIMIO, TMPEACTaBIsITE €€ B  pa3IuyHbIX  ¢opmax,
WTIOCTPUPOBATH TPaPUUECKU;

OIICHUBATh HAAEKHOCTh HH(MOPMAIMM IO CaMOCTOSITENFHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Ynusepcanvuvie KOMMYHUKAMUBHbLE oeticmaus, obecneyusarom
CchopMUPOBAHHOCb COYUANLHBIX HABLIKOG 00YUAOWUXCHL.
Obwenue:



BOCIIPUHUMATh U (POPMYyIHpPOBaTH CYXJEHUS B COOTBETCTBUU C YCJIOBUSIMH U
[eJsIMU OOIIEHMS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS] B YCTHBIX
U TNHUCbMEHHBIX TEKCTaX, [laBaTh IMOSICHEHUSI MO XOJAYy pelIeHus 3aJauu,
KOMMEHTHUPOBATh MOTYyYCHHBIN PE3yIbTaT;

B XOJie OOCYXJeHHUsI 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYKJIaeMON TEMBI,
npoOJeMbl, pelIaeMoil 3ajayu, BbICKA3bIBaTh HJ€U, HAllEJICHHbIE HA MOWUCK PEIICHUS,
COTOCTAaBIIATh CBOW CYXKJACHHUS C CYXIEHUSIMU JIPYyTUX YYaCTHUKOB JUAJIOTa,
0OHapY>KUBATh PA3NTMYME U CXOJCTBO MO3UIMKI; B KOPPEKTHOU dopMe popmMyIupoBaTh
pa3HOTIIACHS, CBOM BO3PAXKEHUSI;

MPEACTABIATH PE3yIbTaThl PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIEOBAHMS, MPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIUICHUSI C YYETOM 3a/ad MpPE3EHTALUU U
0COOEHHOCTEN ayJUTOPHHU.

Compyonuuecmeo:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUIYATbHON pPabOTHI
MpU pEIICHWH Y4YeOHBIX 3a7a4y; NPUHUMATH II€JIb COBMECTHOM JESTEIbHOCTH,
IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOW paboOThl, pacupeaensaTh BHIbI padoT,
JOTOBAPUBATHCS, OOCYKJaTh MPOIECC W Pe3yabTaT padoThl; 0000maTh MHEHUS He-
CKOJBKHMX JIOJICH;

y4yacTBOBaTh B TIPYyNNOBbIX ¢Gopmax paboTel (0OCyXaeHusi, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBI» W WHBIC); BBIMOJIHITH CBOK YaCTh paOOThI U KOOPAMHUPOBATH
CBOM JIEWCTBUS C APYTMMHU 4JieHAMU KOMAaHJbl; OLIEHMBATh KAYECTBO CBOETO BKJa/la B
O0IIMI MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJACHUCTBUS.

3) Vuusepcanvnvie pecynamuenvie Oeiicmsus, obecneduusarom GopmMuposanue
CMBICNIOBbIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopzanuzayusn:

COCTaBJISITh IIJIaH, aJITOPUTM PEIICHUS 3a7a4H, BBIOMPATH CIOCOO PEHICHHUsSI C y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, aprymMeHTUpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOUW MH(OpMAITUH.

Camokonmponw:

BJa/IeTh HAaBbIKAMU I1O3HABATEJIbHOW pedrueKcuu KakK OCO3HAHUSI COBEpIIAEMbIX
JNEUCTBUIA W MBICIUTEIBHBIX TIPOIECCOB, WX pPe3yiabTaTOB; BIAAETh CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJSL MpOIecca W Pe3yJibTaTa pPEIICHUS MaTeMaTHYeCKOu
3a/1a4H;

MPEABUIETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU 3a7a4H, BHOCUTH
KOPPEKTUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, NAHHBIX, HAWICHHBIX
OIIHUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OIIEHWBATh COOTBETCTBUE peE3yJbTaTa II€TU W YCIOBUSIM, OOBSCHSATh MPUYUHBI
JOCTHKEHHUSI WM HEIOCTHUIXKEHHUSI pPEe3yJbTaTOB JESITEIbHOCTU, HAXOAUTH OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

ITpoBepsieMble TpeOOBaHNUS K Pe3yIbTaTaM OCBOCHHUSI OCHOBHOI 00pa3zoBaTeabHON

nporpammsl (10 - 11 kmacc)



Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBienrie JaHHBIX ¢ TOMOIIBIO Tabmui, wu  auarpamm. CpeaHee
apudMeTHIeCKoe, MeJuaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHHS, pa3Max,

AUCIICPCHUA N CTAHAAPTHOC OTKIIOHCHUEC YN CIIOBBIX Ha60pOB

6.2

CnyualiHble SKCIIEpUMEHTHI (OMBIThI) W CIydaHble COOBITHS. ODJIEMEHTapHbIE
coObiTust (Mcxowl). BeposTHOCTH ciyyallHOTO coObITHS. Bau3ocTh 4acToThl U
BepOosITHOCTU coObITUH. Ciy4aiiHble ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITusIMH.  BeposiTHOCTH  COOBITUH B OMNBITAX C  PAaBHOBO3MOKHBIMH

AJIEMEHTAPHBIMU COOBITHUSIMU

6.3

OHCpaHI/II/I Hal COOBITHSIMH: IepECCUCHUC, O6’b€,Z[I/IH€HI/IC, IMIPOTHUBOITIOJIOKHBIC

coonITus. JInarpammel Ditnepa. opmMyna cioKeHHs] BEpOSTHOCTEN

6.4

YcnoBHasgs BEPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEW. JlepeBO  CIy4alHOTO

sKcriepuMenTa. @opmyiia noiaHou BeposiTHOCTH. HezaBucumbie coOObITHS

6.5

KomMOunaropnoe mnpaBwino ymHoxkeHud. IlepectaHoBku u dakrtopuan. Ywucio

couetanuid. Tpeyronpuuk I[lackans. ®opmyna 6mnoma HeroToHa

6.6

bunapHbiii ciydaliHbI ONBIT (MCHBITaHUE), ycrneX M Heynada. HesaBucumblie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCHOBITAaHWN 10 TmepBoro ycmexa. Cepus

HE3aBUCHUMBIX HUCIIbITAHNN bepHyiun

6.7

Cnyuaiinas BenuunHa. Pacripenenenue BeposiTHOCTeN. J(narpamma pacrpeiesieHusl.

[Tpumeps! pacnpesienieHnii, B TOM YKCIIe T€OMETPUIECKOe U OMHOMHAIIBHOE

[Iposepsiembie Ha EI'D o maremartnke TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTenbHOMN MPOrPaMMbl CPETHETO OOIIET0 00pa30BaHUS




YMeHue omnepupoBaTh MOHATUSIMU: CpenHee apudmerndeckoe,
MeJMaHa, HanOoJIbllIee U HAMMEHBLIEE 3HAUYCHHUSI, pa3Max, TUCIIEPCHs,
CTaHJIapPTHOE OTKJIIOHEHHE YHMCJIOBOTO Habopa; yMEHHE H3BIEKaTh,
MHTEPIPETUPOBATh MHPOPMAIIHIO, MPEACTABICHHYIO B Ta0IMIax, Ha
auarpamMmax, rpapukax, OTpPaXarollyl0 CBOMCTBa  pealbHBIX
MPOLIECCOB UM SIBJICHHUM; MPEACTaBISATh HHPOPMAIMIO C MOMOIIBIO
Ta0NUI U UarpaMm; MCCIEAOBATh CTATUCTUYECKUE JIAHHBIE, B TOM
4yyclie ¢ MPUMEHEHUEM TIpapUuecKuX METOJOB M DJIEKTPOHHBIX
CpelncTB; TpadUuecKd HCCIEOBaTh COBMECTHbIE HAOMIOACHUS C

MOMOIIBIO IMarpaMM pacceuBaHUs U JIMHEWHON perpeccuu

YMEHHE ONEepUpOBATH IOHATHUIAMM: CIYYaWHBIA ONBIT W CIIy4alHOE
COOBITHE, BEPOSATHOCTH CIYYaHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTHh C WCIHOJB30BaHUEM TIpapUUECKUX METOJIOB; MPUMEHSThH
(bopMyIIbI CHOXKEHUSI U YMHOXXEHHUS BEpOSATHOCTEH, POpMYITy MOTHOU
BEpPOATHOCTH, (Qopmyny bepHymin, koMOuWHATOpHBIE (aKThl U
(dbopMyIibl; OIEHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE
ONEpUpPOBATh IMOHATUSAMH: CllydailHas BEJIWYUHA, pPACIPEICICHUE
BEPOSITHOCTEH, MATEMAaTHYECKOE 0KMIAHHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIIy4allHOM BEIWYMHBI, (YHKUUU paCOpEleNCHUus MU
IUVIOTHOCTH  PaBHOMEPHOIO,  IOKA3aTE€IbHOTO W  HOPMAaJbHOIO
pacupenesieHnld; yMEHUE  HCIIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpenesieHui Ui pelieHus 3a/1a4d; 3HAKOMCTBO C IIOHATUSMU: 3aKOH
OONBIIMX YHUCEN, METOJAbl BBHIOOPOYHBIX HCCIEAOBAHUN; YMEHHE
OPUBOJUTH TPUMEPHl TMPOSIBICHUS 3aKOHA OOJIBIIUX YHUCEN B
OPUPOJIHBIX W OOLIECTBEHHBIX SBJICHUSX; YMEHHE OINEpPUpPOBATh
NOHATUSIMU: COYETAaHUE, IEPECTAHOBKA, YHCIO COYETAHHUM, YHCIIO
nepecTaHoBoK; OMHOM HproTOHA; yMeHUE MPUMEHSITh KOMOUHATOPHBIE
(bakThl ¥ paccyXIeHUs Ui pelieHus 3a7ay; OLEHUBATh BEPOSATHOCTU

PCalIbHBIX CO6BITPII>1; COCTaBJIATh BEPOATHOCTHYIO MOJCIIb )41

IIpeaMeTHbIE pe3yabTaThl 10 OTAEJIbHBIM TEMaM Y4eOHOr0 Kypca

«BepOHTHOCTL H CTATUCTHKA»




K xonny 10 kiacca o0yyaromuiicss HAy4YuTCs:

CBOOOZHO OIEpPHPOBaATh MOHATHUSAMU: rpad, MIOCKuil rpad, cBs3HBIM rpad, myTeh B
rpade, 1eMnb, LUK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYy4YaHHOIO IKCIIEPUMEHTA;

CBOOOJIHO OIEpUPOBATh MOHATUSMU: CIyYalHBIA HKCIEPUMEHT (OMbIT), CIIydailHOe
cOOBITHE, DJIEMEHTAPHOE CIydailHOE COOBITHE (DJIEMEHTapHBIM MCXOJ) CIy4alHOIO OIbITA,
HaxOJIUTh BEPOSTHOCTU COOBITHMII B OMNBITAX C PABHOBO3MOXXHBIMU 3IIEMEHTAPHBIMU
COOBITHSIMY;

HaxOJUTh U POPMYITHUPOBATH COOBITHUS: TIEpeceYeHre, 00bEAMHEHNE TaHHBIX COOBITHH,
cOOBITHE, MPOTUBOMOJIOKHOE JaHHOMY, MUCIIOIb30BaTh JUArpaMMbl Diljiepa, KOOPAUHATHYIO
NpsAMYIO IS pEelIeHusl 3aj1ad, IOJIb30BaThCs (OPMYJION CIIOXKEHUS BEPOATHOCTEH ISt
BEPOATHOCTEH IBYX U TPEX CIy4yalHBIX COOBITUI;

ONEpPUPOBaTh TMOHSATUAMH: YCIOBHAas BEPOSITHOCTb, YMHOXKEHUE BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHSI, JEpPEBO CIy4allHOrO SKCIEpUMEHTa, HaXOAUTh BEPOSTHOCTU
COOBITHI C TIOMOIIBIO TIpaBUJIa YMHOXKEHMsI, JepeBa CIy4alHOTO OIbITa, MCIOJIb30BaTh
dbopmyny monHON BeposTHOCTH, (opmyny baiieca mpu pernieHUU 3anad, OMPENEIATh
HE3aBUCUMOCTh COOBITHI MO (hopMyJie U IO OPraHU3aUU CIIYy4ailHOTO SKCIIEPUMEHTA;

OPUMEHATh H3yYECHHbIE KOMOMHATOpPHBIE (OPMYJIbI JJIA NEPEUUCICHUS 3JIEMEHTOB
MHOXKECTB, JJIEMEHTAPHBIX COOBITUN CIy4alHOTO ONBITa, PEHIeHUs 3ajJady IO TEOpPUHU
BEPOSTHOCTEN;

CBOOOJTHO OINEpPUPOBATh MOHATUSIMHU: OMHAPHBIA CIIy4allHbIA ONBIT (MCHBITAHUE),
yCIex W Heyjaya, HEe3aBUCHMBIC MCHIBITAHUS, CEPUSl UCIBITAHUW, HAXOJAUTh BEPOSITHOCTH
COOBITHI: B CEpUU UCIIBITAaHUH JI0 MEPBOTO ycIiexa, B CEpUM UCTbITaHuN bepHyun, B OmbITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJTHO  OMEpUpPOBATh TMOHATUAMH: Ciy4dallHas BEJIMYMHA, pacIpe/ielieHue
BEpPOSITHOCTEW,  AWarpaMMa  pachnpenesieHusi, OuHapHas  cily4yailHas  BEJIMYHWHA,
reoMeTpUYeCcKoe, OMHOMHUAIILHOE paclpeiesiCHUE;

ONEPUPOBATh TMOHATUSIMHU: COBMECTHOE PACIpPEIEICHUE [IBYX CIyYailHbIX BEIWYMH,
UCIOJIb30BaTh TaOJMILy COBMECTHOTO pACIpPENETICHUs JBYX CIIyYallHbIX BEJIUYUH IS
BBIJICJICHHS PacCIpEACNICHUs] KaXJA0W BEJIMYUHBI, ONPENEICHUs HE3aBUCUMOCTH CIIy4YailHBIX
BEJIUYUH,;

CBOOOJHO ONEPUPOBATH MOHATHEM MATEMAaTHYECKOTO OXUAAHUS  CIy4alHOU
BEJIMYUHBI (paclpeleneHus), NPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OKHUJAHUA MpHU
pelIeHnr  3a7a4, BBIUMCIATH  MaTeMaTU4YecKoe  OXHJaHue  OWHOMHAIBHOTO |
r€OMETPUYECKOT0 PACIIPEICIICHNN;

CBOOOJTHO  OMEpUpPOBATH TMOHATUSIMH: JTUCIEPCHUSl, CTAHJAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHATH CBOMCTBA JUCIEPCUM  CIYyYaMHOW  BEJIMYUHBI
(pactipeniesieHusi) pU PEIICHUH 3a7a4, BHIYUCISTH AUCIIEPCUI0 U CTaH/IapPTHOE OTKJIOHEHUE
reOMETPUYECKOr0 U OMHOMHAJIBHOTO pacipeiesIeHUH.

K konny 11 kiacca o0ydaomuiicsi HAYYMTCS:

BBIYHCIIATh BBIOOPOUHBIE XApPaKTEPUCTUKUA IO JaHHOW BHIOOPKE U OIIEHUBATH
XapaKTEPUCTUKU T€HEPAIbHOW COBOKYITHOCTH JAHHBIX MO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OrneHnBaTh BEPOATHOCTH COOBITUIH M MPOBEPATH MPOCTEHIINE CTaTUCTUUYECKHE THUIOTE3bI,
MOJIb3YACh U3YYEHHBIMU PACIIPEECICHUSIMM;

MPUBOJUTH IPUMEPHI 3a/1a4, TPUBOISAIIMX K IMOKA3aTEIIbHOMY PAacIpeesICHUIO, 3a/1ay,
MPUBOAIIMX K HOPMaJIbHOMY pacmpeneiieHuto. OnepupoBaTh MOHATUSIMH: (DYHKITUS
IJIOTHOCTH  BEPOSATHOCTH  TIOKA3aTEIbHOTO  paclpeneieHus, (QYHKIUS  TJIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pacmpeseseHus, PyHKIUs TUIOTHOCTH U CBOMCTBa HOPMAJLHOTO
pacrpeneneHus;



onpeaensiaTh KodPUIUEHT TUHEHHON KOPPENSILIMU, BEIOOPOUYHBIN KOIPPHUITUESHT
KOPPEISILIHID)



TEMATHUYECKOE TNTAHMPOBAHHUE YYEBHOI'O KYPCA «BeposiITHOCTh U CTATUCTUKAY

10 kiace
Pasznen Tembl Koimue- 0P u HOP JesiTeJIbHOCTb YYUTEJISI ¢ Y4€TOM
CTBO padoueil mporpaMMbl
4acoB BOCITUTAHUS
Pazmen 1. IIpencraBnenue JaHHBIX C TOMOIIBIO TAOJIHL U 1 https://resh.edu.ru/subject/les | cTumyaupoBaHue UHTEpECca
lpencranenne | nuarpamm. son/1556/start/ 00y4aromuxcst K TBOPYECKOH U
JTAHHBIX . .
U OLCATCIbHAS https://resh.edu.ru/subject/les | HHTEIIEKTYaIbHOM AESITEIBHOCTH,
CTATHCTHKA son/2571/start/ (dbopmMHpoOBaHUE Y HUX IIETOCTHOTO
MHUPOBO33PEHUS HA OCHOBE
) HAY4HOT'0, SCTETUYECKOTO
Cpeé[Hee apudmeTndeckoe, MeauaHa, 3 https://resh.edu.ru/subject/les NPaKTHYECKOTO MO3HAHMS
HanOOoJIbIIICe U HAMMEHBIIICE 3HAUCHUS, pa3Max .
> P > son/2571/start/ yCTpoiicTBa MUpa;
JIUCTICPCHSI, CTAHIAPTHOE OTKJIOHCHUE
YHCIIOBBIX HAaOOPOB
Hroro nmo paszneny 1 4
Paznen 2. CiryuaiiHbIe SKCIIEPHUMEHTHI (OIBITBI) U 1 https://resh.edu.ru/subject/les | uHTEpEC K MPAKTHUIECKOMY
Ocﬁggglmme cilydaifHble COOBITHS. DJIEMEHTaPHBIE COOBITHS son/2117/start/ M3YYCHHIO podeccuit 1 Tpyaa

(ucxonpl). pPa3IMYHOrO poja, B TOM YUCIIEe Ha

U CIIy4alHbIC
OCHOBE MPUMEHEHUS U3y4aeMOr0

COOBITHS, OIIBITHI

. IPEIMETHOTO 3HAHUS;
[C)aBHOBosMomHm BeposiTHOCTD Cily4aifHOTO COOBITHSI. 1 https://resh.edu.ru/subject/les pea ’
MU BEPOSTHOCTH COOBITUI B OIBITAX C son/2117/start/

SeMeHTapHbMy | PABHOBO3MOMKHBIMH 3JICMCHTaPHBIMH

MCXOIaMH COOBITHUSIMH.

[MpakTHueckas pabora. BeposTHOCTS 1 https://resh.edu.ru/subject/les
CIYy4aiHOTO COOBLITHS son/2117/start/

HTroro mo pazneny 2 3



https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/

Pa3nen 3.
Onepanuu
HaJ
COOBITHSIMY,
CII0KCHUE
BEPOSATHOCTEN

Omnepanuu HaJ COOBITUSMU: TIEpPECEUCHHE,
o0beAuHEHHE COOBITHUN, TPOTUBOIIOIOKHBIE
CcOOBITHS.

Juarpammel Diiiepa.

https://resh.edu.ru/subject/les
son/4089/start/131703/

https://resh.edu.ru/subject/les
son/4089/start/131703/

dopmya CI0KEHUST BEPOSTHOCTEN

https://resh.edu.ru/subject/les
son/4089/start/131703/

CTUMYJIMpPOBaHUE UHTEpECA
00ydJaronuxcst K TBOPYECKON U
MHTEJIEKTYaJIbHOU JEATENBHOCTH,
dbopMupoBaHUE y HUX LIETOCTHOTO
MHUPOBO33PEHHUSI HA OCHOBE
HAy4YHOTO, 3CTETUYECKOTO 1
IIPAKTUYECKOI0 TO3HAHUS
YCTPOMCTBA MUPA;

Hroro no paszneny 3

Paznen 4.
YcnoBHas
BEPOSATHOCTb,
JIEPEBO
CIIy4allHOTO
ombITa, hopmysa
TTOJTHOM
BEPOSITHOCTH U
HE3aBUCUMOCTD
CcOOBITHI

YcnoBHas BEpOSITHOCTh. Y MHOXKEHUE
BeposATHOCTEH. [lepeBo cirydaliHOTO
DKCHEPUMEHTA.

https://resh.edu.ru/subject/les
son/4064/start/38069/

https://resh.edu.ru/subject/les
son/2570/start/

dopmyiia TOJTHOU BEPOSITHOCTHU.

https://resh.edu.ru/subject/les

son/2570/start/

dopmyJia TOJIHOM BeposATHOCTU. HezaBucumbie
COOBITHS

https://resh.edu.ru/subject/les

son/2570/start/

dbopMupoBaHUe y 00YJIAFOIIHUXCS
MOTHUBAIMH U YBaXKCHUS K TPYIY, B
TOM YHCJIe OOLIECTBEHHO
MIOJIC3HOMY, U
caMo00CITy’)KUBAaHUIO, TIOTPEOHOCTH
K MPUOOPETEHUIO WIIA BHIOOPY
Oynyiieit mpodeccun;
OpTaHU3aINI0 YIaCTHs
oOyyaromuxcst B 6J1aroyctpoiicrase
kiacca, Opranuzanuu,
HACEJICHHOTO MYHKTa, B KOTOPOM
OHH TIPOXKUBAIOT;

Hroro no pasaneany 4

Pazpnen 5.
DJ1eMEHTEI
KOMOWHATOPUKH

KontponbHas pabora

https://resh.edu.ru/subject/les
son/4739/start/200514/

https://resh.edu.ru/subject/les
son/4927/start/285007/

KoMOuHaTOpHOE TPAaBUIIO YMHOKEHHUSI.

https://resh.edu.ru/subject/les
son/4927/start/285007/

OCO3HAHHBII BEIOOD U MIOCTPOCHUE
UH/MBUYaJIbHOM TPAaeKTOPUHU
00pa30BaHUs U KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX U
OO0IIIeCTBEHHBIX HHTEPECOB U
noTpeOHOCTEH; yBa)KEHUE K TPYAY
U pe3yJIbTaTaM TPyI0BOH



https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/4739/start/200514/
https://resh.edu.ru/subject/lesson/4739/start/200514/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/

[MepectanoBku U hakTOpHUAIL.

https://resh.edu.ru/subject/les
son/4927/start/285007/

Yucio coueTaHui.

https://resh.edu.ru/subject/les
son/4927/start/285007/

JCATCIIBHOCTH,

Hroro no pazaeay 5

Pazgen 6. Cepun
oCJIe10BaTEIbH
BbIX HCIIBITAHUI

Tpeyronpuuk ITackans.
dopmyia bmHoma HeroTtoHna

https://resh.edu.ru/subject/l
esson/1563/start/

BunapHbIii cirydaliHbIN ONBIT (MCTIBITAHUE),
yCIIeX U Heyhaya.

HezaBucumelie ucnbitanus. Cepust

HE3aBUCHUMBIX UCIBITAHUN A0 MEPBOTro ycCricxa.

https://resh.edu.ru/subject/l
esson/1563/start/

Cepust HE3aBUCUMBIX UCHbITaHUN bepHynn.

IMpakTHyeckas paboTa ¢ UCIOJIB30BAHHUEM
AIIEKTPOHHBIX TAOIUIL

https://www.yaklass.ru/p/algebra/l
1-klass/nachalnye-svedeniia-teorii-
veroiatnostei-9277/nezavisimye-
sobytiia-umnozhenie-veroiatnostei-
12797/TeacherInfo

CO3JIaHUE YCIIOBHUM ISl pa3BUTHUS
peanu3anuy HHTepeca
00ydJaronmxcst K CaMOPa3BUTHIO,
CaMOCTOSITENILHOCTH U
camMo00pa30BaHHUIO Ha OCHOBE
pedaexcuu 1eaTeIbHOCTH U
JMYHOCTHOTO CAaMOTIO3HAHUS;
caMOOpraHu3aluu
KU3HENIEATCITLHOCTH;
(dbopMUPOBaHUS TO3UTUBHOM
CaMOOIICHKHU

Hroro no pazaeny 6

Pasznen 7.
Crnyyaiinble
BEJINYMHBI U
pacnpenenex

Cepusi HE3aBUCUMBIX UCIIBITAHUU.

IMpakTHyeckast paboTa ¢ UCHOJIB30BAHHUEM
AIIEKTPOHHBIX TAaOIUI]

https://resh.edu.ru/subject/l
esson/2571/start/

us

CrnyyaiiHasi BeTUYHMHA.

https://resh.edu.ru/subject/l
esson/2571/start/

Pacnpenenenue BepostHocTel. JIlmarpamma
pacripesiesieHus.

https://resh.edu.ru/subject/l
esson/2571/start/

CyMMa 1 pOU3BEACHUE CIIyYallHbIX BEJIUYHH.

https://resh.edu.ru/subject/l

IOCTPOECHUE VHIUBUIYAJIBHOMN
TPACKTOPHUH oOpasoBaHus u
JKU3HEHHBIX IUJIAHOB C  Y4YETOM
JIMIHBIX u OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH;
YBOKEHUE K TPYILy U pe3yibTaram
TPYAOBOM JAEATEIBHOCTH;



https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/1563/start/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/TeacherInfo
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/TeacherInfo
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/TeacherInfo
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/TeacherInfo
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/TeacherInfo
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/

esson/2571/start/

ITpumepsl pacnpeneseHuii, B TOM 4UCIIe

https://resh.edu.ru/subject/l

reoMeTpuYecKoe U OMHOMHUATILHOE esson/2571/start/
Hroro mo pasneny 7 6
Paszen 8. T[IpuMepbl PACIIPEACIICHHIA, B TOM YUCIIE 1 https://resh.edu.ru/subject/l | ocozHanue BaXHOCTH 0OyUEHHS Ha
O06o0061mIeHue u reoMeTpuYecKoe U OGMHOMHUAIBHOE esson/1564/start/ MPOTSHKCHUM BCEH KU3HU JJIS
CHCTEMaTU3aIus YCIENTHON PO eCcCHOHATBHON
3HAaHUK OG600IIEH e U CHCTEMATH3AITHST 3HAHHIH 2 https://resh.edu.ru/subject/l | nesrensrOCTH M pa3BuTHE
esson/1564/start/ HEOOXOIMMBIX YMEHHUH ISl 9TOTO;
UTOroBasi KOHTOPJIbHAs paboTa 1 https://resh.edu.ru/subject/l
esson/1564/start/
O06001IeHNe U CHCTeMaTU3aIus 3SHAHHA 1 https://resh.edu.ru/subject/l
esson/1564/start/
Hroro nmo pazaeny 8 5
Hroro 34
11 knacc
Paszpnen Tembl Koanue- 0P u IOP JeaATeIbHOCTb YYUTEIAA ¢ Y4eTOM
CTBO padoueil mporpaMMsl
4acoB BOCIIMTAHHUS
Paznen 1 [TpuMepbl IPUMEHEHHSI MATEMATUYECKOTO 1 htips://resh.cdu.ru/subjectlesson/3 | rocTpoeHHE HHAUBUAYANBHOM
Maremarnueck oXHJgaHus (CTpaxoBaHUE, JIOTepesi). 409:stary TPaeKTOpHH 00pa3oBaHus 1
0€ OXKHIaHUEe KM3HEHHBIX TIAHOB C yYETOM
ciy4aiiHO’ MaremaTn4eckoe 0KUIaHUue CyMMBI CITyYailHbIX 1 https://resh.edu.ru/subject/lesson/3 | JIMTHBIX 1 OOIIECTBEHHBIX
BEJIMYMHBI 409/start/ MHTEPECOB U NMOTPEOHOCTEH;

BCJIMYHH.
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Maremarnyeckoe 0KUJIaHuEe r€OMETPUIECKOTO
1 OMHOMHUAJILHOTO pacrpeaeIeHuit

https://resh.edu.ru/subject/lesson/3
409/start/

YBAKECHUE K TPYAY U pe3yJibTaTaM
TPYAOBOM JAEATEIBHOCTH;

Hroro nmo pasneny 1

Paznen 2 Jlucnepcus U CTaHAAPTHOE OTKJIOHEHHE. https://resh.edu.ru/subject/les
Hucnepcus u son/3409/start/

CTaHIapPTHOE -
OTKJIOHEHHE JIucriepcHn TeoMETPHUECKOro | https://resh.edu.ru/subject/les
ciryyaiHou OMHOMUAIILHOTO pacIpeIeeHusl. son/3409/start/

BEJIMYMHBI

IMpakTHyeckast paboTa ¢ UCIOJIB30BAHHUEM
AIIEKTPOHHBIX TaOIUI]

https://resh.edu.ru/subject/les
son/3409/start/

OCO3HAHHBII BBIOOP U MMOCTPOCHHE
WHJVBUIyaJIbHOU TPACKTOPUHU
00pa30BaHMs U )KU3HEHHBIX TUIAHOB
C Y4CTOM JIMYHBIX U
OOIIECTBEHHBIX MHTEPECOB U
NOTPEOHOCTEH; YBaXKEHUE K TPYLY
U pe3yJbTaTam TPYyJI0BOU
NeSITEIbHOCTH;

Hroro nmo pazaeny 2

Pa3znen 3. 3akoH OoJbIMX Yncesn. BeIOOpOUYHBII MeTOq
3aKkoH HCCJIEJOBAHUM.

OOJTBIITX

qucel

https://www.yaklass.ru/p/algebra/l
1-klass/nachalnye-svedeniia-
matematicheskoi-statistiki-
9176/zakon-raspredeleniia-
veroiatnostei-zakon-bolshikh-chisel-
10288

[MpakTnyeckast paboTa ¢ UCTIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUIL

https://www.yaklass.ru/p/algebra/1
1-klass/nachalnye-svedeniia-
matematicheskoi-statistiki-
9176/zakon-raspredeleniia-
veroiatnostei-zakon-bolshikh-chisel-
10288

0CO3HAHME BAYKHOCTU O0y4YEeHHS Ha
NPOTSDKEHUH BCEH JKU3HU TSI
yCIenHoi npodeccruoHalbHON
NEeSITETTHHOCTH U Pa3BUTHE
HEOOXOJUMBIX YMEHHU ISl 3TOTO;

Hroro no pasneny 3

Paznen 4 ITpuMepsl HEMPEPBIBHBIX CIIy4YalHBIX BEJIUYUH.
HenpepsiBHbIe DOyHKIMSA TUIOTHOCTHU PACHPENCIICHHUS.

CITy4aiiHbIC PaBHOMepHOE pacnpeie]IeHUE U €TO CBOMCTBA.
BEJIMYHMHBI

https://www.yaklass.ru/p/algebra/1
1-klass/nachalnye-svedeniia-
matematicheskoi-statistiki-
9176/zakon-raspredeleniia-

dbopmupoBaHKe Y 00yJarOITUXCs
MOTHUBAIUH U YBAXKECHUSA K TPYLY, B
TOM 4YHcIIe OOIECTBEHHO
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(pactipenencHwst)

veroiatnostei-zakon-bolshikh-chisel-
10288

MOJIE3HOMY, U
caMooOCTyKMUBaHUIO, TOTPEOHOCTH
K IPUOOPETEHUIO HIIU BBIOOPY
Oynymieit mpodeccun;
OpTaHHU3AIUI0 YIACTH
00ydJaronuxcs B 61aroycTpoicTae
kiacca, Opranuszanuu,
HACEJIEHHOTO IMYHKTa, B KOTOPOM
OHM TMIPOKUBAIOT;

HTroro no pasneny 4 2
Pasnen 5 3ajaun, IPUBOISILHIE K HOPMAILHOMY 2 https://resh.edu.ru/subject/lesson/3 HHTEPEC K MPAKTHYCCKOMY
HOpMaJIbHOG pacupeacIcHUIO. 409/start/ HU3YUYCHUTIO HpO(beCCI/Iﬁ u Tpyaa
paclpeaCICHIs DyHKOUA TNIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PasIMHOTO POZA, B TOM HHCIIC Ha
pacrpe/eIeHus OCHOBE ITPUMEHEHHS U3y4aeMOT0
IIpakTUyeckas pabora ¢ UCIOJIB30BAHHUEM HPEAMETHOT'O 3HAHUA,
AJIEKTPOHHBIX TAOJIUIL
Hroro no pasaeny 5 2
Paznen 6 BBIYHCIICHHUE BEPOSITHOCTEH COOBITHIA C 19 https://resh.edu.ru/subject/les CTUMYJIUPOBaHHE HHTEpeca
Hé)BgOPGHHea puMeHeHHeM GOPMYII U rpadHuIeCKIX son/1564/start/ 0o0ydJaromuxcsi K TBOPYECKOW W
00001IeHne . .
" Hl METOJIOB https://resh.edu.ru/subject/les | nHTENNEKTYanbHON NEATEIBHOCTH,
cucTeMaTu3alds | cCilydaiiHble BEJIMUUHBI U pacrpesesieHHts, son/1556/start/ (opmupoBanme y HUX LENOCTHOTO
3HAHUH MaTeMaTU4YECKOE OXKUIAHHUE CITydaiiHON MHPOBO33pCHH Ha OCHOBE
BeIHIIHEL HAY4HOTO, 3CTETUYECKOTO U
IIPAaKTUYECKOT O MO3HAHUSA
YCTPOMCTBA MUPA;
Hroro o pasneny 6 19
Hroro 34
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