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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 MaremMaTHKE Ha YpPOBHE CpeaHero ooimero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO c yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUIA,
NpeAbsIBIAEMBIX K MaTeMaTHYEeCKOMY OOpa30BaHMUIO, M TPAJUIMH POCCUMCKOTO
oOpazoBaHus. Peanuzamus mporpaMmbl MO0 MaTeMaTHKE oOecleurBaeT OBJIAJICHUE
KJIIFOYEBBIMA ~ KOMIIETCHIIMSIMUA, COCTaBJISIIOIIMMHM  OCHOBY [IJII  CAMOPA3BUTHUS U
HETIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO U
MMO3HABATEJILHOTO PAa3BUTHS JIMYHOCTU O0YUAIOITUXCSI.

B nmporpamMmme mo mMaremMaTuke YYTEHBI UJleU U ToyioxeHus KoHnenuu pa3BuTUs
MaTeMaThyeckoro oopazoBanus B Poccuiickori denepanuu. B cooTBeTCTBHM ¢ Ha3BaHUEM
KOHIICTIIIMY, MaTeMaTHYEeCKOe OOpa30BaHHE JOJDKHO, B YaCTHOCTH, IIPEIOCTABIATH
KaXJIOMY 00y4aromeMycsi BO3MOKHOCTh JOCTH)KCHUS YPOBHSI MaTEMaTUUECKUX 3HAHHM,
HEOOXOJIMMOr0 JJIS TaJibHEUIIEeH yCIemHou Ku3Hu B obmiectse. IMEHHO Ha perieHue
ATOM 3aJlauy HalleJIeHa MporpamMMa Mo MareMaTuke 0a30BOTO YPOBHSI.

B snoxy uudpoBoit Tpancpopmaiuu Bcex cdep UeTOBEUECKOU NeITeIbHOCTH
HEBO3MOXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM ©0e3  0a30Bol
MaTEMAaTUYECKON MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHKA CITYKUT OMOPHBIM MPEIMETOM
JUIE  WU3YYEHUS CMEXKHBIX JUCHMUIUIMH, a B JKWU3HUW IIOCJE IIKOJBl PEabHOM
HEOOXOJIMMOCThIO CTAHOBHUTCSI HENPEpPhIBHOE 00pa3oBaHUEe, YTO TpeOyeT MOITHOICHHOMN
0a3o0Boii 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE WU MaTeMAaTHYECKOH. DTO
0OyCIIOBJIEHO TE€M, YTO B HAIM JHU PACTET YMUCIO CHEIUATBHOCTEH, CBSI3aHHBIX
C HETIOCPEJICTBEHHBIM NMPUMEHEHNEM MaTeMaTUKU: U B cepe SIKOHOMUKHU, U B OU3HECE,
Y B TEXHOJIOTUYECKHUX 00JIaCTIX, U JaXke B TyMaHUTapHbIX chepax. Takum oOpa3zom, Kpyr
oOyyarommxcsi, JIsI KOTOPBIX MaTeMaTWKa CTAaHOBUTCS 3HAYUMBIM TIPEIMETOM,
CYILIECTBEHHO PaCLIUPSETCA.

IIpakTHdeckas MOJIE3HOCTh MAaTEMaTHKH OOYCIIOBJIEHAa TEeM, UTO €€ IMpeaIMETOM
SABJISIOTCS (DYHJIAMEHTAIbHBIE CTPYKTYPhI HAIIEro MHUpa: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMbIX B HEMOCPEACTBEHHOM
OMBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JUIsI Pa3BUTHS HAYYHBIX W
TEXHOJOTUYECKUX UJeU. be3 KOHKPETHBIX MAaTEMATUYECKUX 3HAHUW 3aTPYIHEHO
MMOHMMAaHUE TPHUHLMUIIOB YCTPOMCTBA M UCIIOIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HMHTEPIpPETAIldsS Pa3HOOOpPAa3HOH CONMAIBHOM, 3KOHOMHUYECKOM,
noymTudeckor — mHbopmaruy, ManodPdeKTUBHA  TOBCEAHEBHAS  MPAKTHYECKas
neATeNbHOCTh. Kax oMy 4elloBEKY B CBOEH KU3HU MPUXOJUTCS BBIMOJIHATH 10CTATOYHO
CJIO’KHBIC PACUEThl U COCTABJIATH HECJIOKHBIE aJITOPUTMBI, HAXOJUTh HY)KHbIE (POPMYJIBI
U TIPUMEHATHh UX, BIAJCTh MPAKTUYCCKUMHU MPpUEMAMU T€OMETPUUECKUX H3MEPEHUM U
MIOCTPOCHUM, YUTaTh WH(pOpPMAIUIO, TPEACTABICHHYIO B BHUIY TaOJull, AUarpaMm
u rpaduKOB, XUTh B YCIOBHUSX HEONMPENEIEHHOCTH W TOHUMATh BEPOSITHOCTHBIN
XapaKTep CIydyalHbIX COOBITUH.



OnHOBpEMEHHO ¢ pacuiupeHreM chep NpUMEHEHUs! MaTeMAaTUKH B COBPEMEHHOM
oOmiecTBe BCE€ 0OoJjiee Ba)XXHBIM CTAHOBUTCS MAaTEMATHUYECKHM CTUJIb MBIILICHUS,
MIPOSIBJISIIONITUICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJIOB MBINIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJITIOUYAIOTCS WHAYKITUS U ACAYKIHs, 0000IIeHNe W KOHKPETU3AIN, aHAIN3 U
CUHTE3, KiIaccuuKaIms U cucreMaru3aius, abcrparupoBanue U aHaiorus. OOBEKTHI
MaTEMaTUYECKUX YMO3aKIIIOUeHUM, TpaBujia HUX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKUX  IMOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
dbopmyupoBaTh, 0OOCHOBBIBATH M JIOKa3bIBaTh CYXKIEHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBINUICHHE. MaTeMaTHKe MPUHAJICKHUT BEAyas poib B GOPMHUPOBAHUN
ANTOPUTMHYECCKOW KOMITOHEHTHI MBINUICHUS W BOCIHTAHWM YMEHHH JCHCTBOBATh
10 3aJIaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATH HOBHIE.
B mporecce pemieHus 3amady — OCHOBHOM y4eOHOM JAEATEILHOCTH Ha ypoOKax
MaTEeMaTUKHU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBIIILICHUS.

OOyueHnue maTeMaTUKe JaET BO3MOKHOCTh Pa3BUBATH y 00YyYarOUIUXCS TOYHYIO,
palMoHaNbHYI0O U MH(POPMATUBHYIO pPeYb, YMEHHE OTOMpATh HamOoJee MOXOSIInue
S3BIKOBBIC, CHUMBOJIMYECKHUE, TpapUUYECKUE CPEACTBA MJIs BBIPAKECHHS CYXKIECHUN U
HaTJSITHOTO WX TIPEICTABIICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM 0OMIel KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUH
SIBJISICTCS 00IIIee 3HAKOMCTBO C METOJIaMU TIO3HAHUS ACHCTBUTEIPHOCTH, TIPEICTABIICHNC
O TIpeIMeTe W METOJe MaTeMaTHK{, €ro OTJIMYUS OT METOJIOB ECTECTBEHHBIX U
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTeMaTUKU I PEIICHUS
HAy4YHBIX U MPUKIATHBIX 33/1a4. TakuM 00pa3oM, MaTeMaTu4eckoe 00pa30BaHUe BHOCUT
CBOU BKJIaJ B (hOpMHpPOBaHKE O0IIEH KyIbTYphl UEJIOBEKA.

N3yuenne MaTreMaTWKu CIIOCOOCTBYET ACTETHYCCKOMY BOCTHTAHHUIO YEIOBEKA,
MMOHUMAHUIO KPAacOThl W M3SIIECTBA MAaTEMAaTHUYECKHX PACCYXIACHUH, BOCIPHUATHIO
reOMETPUUIECKUX (POPM, YCBOCHUIO UIEH CUMMETPHH.

[IpuopurernbiMu 1iensiMu 00yueHus matematuke B 10—11 kmaccax Ha 06a3oBOM
YPOBHE SIBJISIFOTCS:

dbopMHpOBaHUE TIEHTPAIBHBIX MAaTEeMATHUYECKUX TMOHSATUH (YKCIO, BEIWYMHA,
reoMmeTpudeckas ¢urypa, TmepeMeHHas, BEPOSTHOCTb, (DYHKIHS), OO0ECreYNBAOIINX
MIPEEMCTBEHHOCTD U TICPCIIEKTUBHOCTh MAaTEMATHICCKOTO 00pa30BaHMsI 00yUJaIOIIUXCS;

MOJIBEICHHE OOYyYarOIMXCS Ha JOCTYITHOM [IJII HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY’KAOIIEro MUpPA, MOHUMaHWE MAaTEMaTUKH KaK 4acTh
o0IIeH KyJIbTYpHI YEJIOBEUECTBA;

pPa3BUTHE WHTEIJICKTYAIbHBIX M TBOPYECKUX CIHOCOOHOCTEH O0O0yYarommxcs,
MMO3HABATEIIbHON aKTUBHOCTH, MCCIIEIOBATEIHCKAX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
WHTEpeca K U3YUCHUIO0 MaTeMATHKHY;

dopmupoBaHre (PYHKIIMOHATBHON MaTEMaTHYECKOM TPaMOTHOCTH: YMEHHUS

pacino3HaBaTb MaTCMATHYCCKHUE ACIICKTbl B PCAJIbHBIX JXKM3HCHHBLIX CUTyalUAX W IIPU
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U3YYEHUH  JpYruX  y4eOHbIX  MPEAMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE MaTeMaTUKH U  CO37JaBaTh
MaTeMaTUYECKUE MOJCNIM, TMPUMEHSTh OCBOCHHBIM MaTEMaTUYECKUM ammapar mjist
pelIeHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]lay, HWHTEPOPETUPOBATh U OILICHUBATH
MIOJTyYEHHbIE PE3YJIbTATHI.

OcHOBHBIMU JHHHUSIMH cojiepkaHusi MatemaTukd B 10-11 kmaccax sBisrOTCS:
«Hucna u BbIYKCICHUD?, «ANredpay («Anredpanueckue BBHIPAKEHUS», «YpaBHEHUS U
HEepaBeHCTBay), «Hauana MaremaTuueckoro anaianzay, «I'eomerpusi» («['eomerpuueckue
¢burypsl U ux cBoiicTBay, «3MepeHue reoMeTpuUeCcKUX BEIUYHUHY), «BeposTHOCTh U
CTaTUCTHUKa». J[aHHBIE JMHUM pPa3BUBAIOTCS MapajliesIbHO, Ka)KJas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT JIPYTOM, a B TECHOM KOHTaKTe
u B3aumojeictBuu. Kpome »53Toro, ux oOBEAUHSET JIOTHYECKAas COCTaBJISONIas,
TPaJUIIMOHHO MIPUCYIIAasi MAaTEMATUKE U TIPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI U
coaepxkarenbHbie JIMHUU. ChopmynupoBanHoe B PI'OC COO tpeboBaHue «BlaJcHUE
METOJaMH JI0Ka3aTeJIbCTB, aNTOPUTMAMHU pEIICHUs 3ajad, yMmMeHue GOopMyIHpOBaTh
ONpENEIICHNSI, aKCUOMBbI WU TEOPEMBI, NPUMEHATh HX, MPOBOJIUTH JOKA3aTEIbHbIC
pacCykJieHus B XOJIE DEIICHHs 3aJad» OTHOCHUTCS KO BCEM Y4YeOHBIM Kypcam, a
dbopMUpoOBaHME JIOTUYECKUX YMEHHUM pacmpeienseTcs o BCeM rojaam oO0ydeHus
Ha YpOBHE CPEHET0 00111eT0 00pa3oBaHuUs.

B cootBerctBUM ¢ ®I'OC COO Marematuka siBisieTCsl 00s3aTeNIbHBIM MPEIMETOM
Ha JIaHHOM ypoBHE oOpazoBanus. [IporpamMmoi mo maremaTHke MpeaycMaTpUBaeTCs
u3ydeHue ydeOHoro mpenMera «Maremathka» B paMKax TpEX ydeOHBIX KYypCOB:
«Anrebpa W Havalla MareMmaTtuueckoro aHammsza», «['eomerpus», «BeposSTHOCTH H
cTaTUCTHKa». POpPMUPOBAHUE JIOTUUECKUX YMEHHI OCYILECTBISIETCA HAa MPOTSIKEHUU
BCEX JIeT 00y4YeHMs] Ha ypOBHE CPEIHEro o0IIero oOpa3oBaHUs, a DJIEMEHTHI JIOTUKHU
BKJIIOUYAIOTCS B COJIEpKaHNE BCEX Ha3BAHHBIX BhIIIE YUEOHBIX KYPCOB.

OO6m1ee 4ncI0 YacoB, OTBENEHHBIX I M3ydeHus maTematuku — 340 gacos: B 10
kinacce — 170 gacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 dacoB B
HEJIEITIO).

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOTI'PAMMBbI
IO MATEMATUKE HA YPOBHE CPE/JHEI'O OBILIEI'O OBPA3OBAHUA
OcBoenue yuyeOHoOro npeamera «MaremaTukay J0KHO 0OecrneunBaTh JOCTUKEHUE
Ha YPOBHE CpeIHEro o0I11ero 00pa3oBaHusl CIeAYIOIUX JUYHOCTHBIX, METAIIPEAMETHBIX U
IpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHOCTHBIE ~ pPE3yJbTaThl ~ OCBOCHHSA  MPOrpaMMbl  y4eOHOro  MpeameTa
«MareMaTuka» XapaKTepU3yroTCs:
I'paxxtaHCKOE BOCIIUTAHMUE:



c(OPMHUPOBAHHOCTBIO TPAXKAAHCKON MO3UIMK OOYYAIOMIEroCs KakK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMAaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOLEIYpP TPaKIAHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJCHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMHA U Ha3HAYCHHUEM.

[TaTprmoTHueckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTBIO POCCUMCKON TIpakJIaHCKOW HWICHTUYHOCTH, YBAXKEHHS K
IPOILUJIOMY W HACTOSIIEMY POCCHUHUCKOW MAaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM
JOCTH)KEHHUSIM POCCUMUCKMX MAaTeMAaTHMKOB M POCCUMCKOM MAaTeMaTH4eCKOW IIKOJbI, K
WCITOJIB30BAHUIO ATUX JIOCTHKCHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCTIMTAHMS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH POCCHHMCKOTO Hapoaa; cHopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUSA, OJTHYECKOTO TIOBEJEHHUS, CBS3aHHOTO C TPAKTHICCKAM
OPUMEHEHUEM JIOCTH)KEHUN HAayKH U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOIO
BKJIaJIa B MOCTPOEHUE YCTOMYUBOTO OYTyIIIETO.

DcreTnyeckoe BOCITUTaHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYas JCTETHKY MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHHWHA, PaCCYKICHUH; BOCHPHHUMYHBOCTHIO K
MaTEMaTHYECKUM aCIIeKTaM Pa3IMYHbBIX BHIOB HCKYCCTBA.

PuU3NYECKOE BOCTIMTAHUE:

c(OpPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B HWHTEpecax
310poBOro M Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO  (37I0pOBOE TIMTaHHWE, COAJaHCUPOBAHHBIM PEKUM 3aHATHH U OTIbIXa,
perymnsipHasi ¢pu3nYecKasi akTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSIX
CIIOPTHUBHO-03/I0OPOBUTEIHLHON IEATEITLHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYdy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOWS; WHTEPECOM K
paznuyHbIM chepam MPoPECCUOHAIBLHON JESITEIBHOCTH, CBA3aHHBIM C MATEMATUKON U €€
MPWIOKEHUSIMA, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oynmymiedl mnpodeccun u
peann30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUJIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO M CaMOOOpPA30BaHHMIO HAa MPOTSHKECHUU BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PCIICHUM TPAKTUYCCKUX 3aJ1ad MAaTeMAaTHUYCCKOU
HaIPaBJICHHOCTH.

DKOJIOrMYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTBIO SKOJIOTHUECKON KYJIbTYpbl, TOHUMAHHEM BIIMSHUS COITUATBHO-
HKOHOMHYECKHUX TTPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIILHOMN Cpeibl, OCO3HAHUEM
JIO0ABHOTO XapakTepa DJKOJIOTHYECKUX MpoOJieM; OpHEeHTAlMel Ha NPUMEHECHHE
MaTeMaTUYeCKUX 3HAHUW IS pEHIeHHWs 3a7ad B 0OJIACTH OKPYXKAIOMmEeH Cpebl,
IUTAHUPOBAHUS TOCTYNKOB U OLIGHKM WX BO3MOJKHBIX IOCJEACTBUI MJIs OKpY’Karolen
Cpenpbl.



[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKd M OOILIECTBEHHOM MPAKTUKH, TOHUMAHHEM MaTEeMaTHUECKON HayKH Kak
cdepbl 4eTOBEUECKON NIeATEIbHOCTH, STAaNoB €€ Pa3BUTHS M 3HAYUMOCTU AJI PA3BUTHUS
UMBUJIM3ALMY; OBJIAJEHUEM S3bIKOM MATEMaTUKHM M MaTeMaTU4YeCKOM KyJIbTYpOM Kak
CPEICTBOM  TO3HAHUS  MHUPA; TOTOBHOCTBIO  OCYLIECTBISATH  IMPOEKTHYIO U
UCCJIEI0OBATENBCKYIO IEITEIbHOCTh MHANBUIYABHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJabTaThl OCBOEHUS NIPOrpaMMbl  y4eOHOro MpeaMera
«MaremaTrka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHHUBEPCAIBHBIMU MO3ZHABAMETbHBIMU
0elUCmeUsMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU
Ppe2yIamueHbIMU OeUCMBUAMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmeus, obecneyusaiom @opmuposanue
0a308bIX KOCHUMUBHBIX Npoyeccos obyyalowuxca (oceoenue Memooo8 HNO3HAHUS
OKpYHCaouieco Mupa, npuMeHeHue J02U4ecKux, Uccie008amensbCKux onepayutl, yMeHut
pabomams ¢ uHpopmayueii).

ba3oBrle 1ormueckue AeUCTBUS:

e BBUBISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOUIEHUH MEXAy NOHATUSAMU; (HOPMYIUPOBAThH
OIpe/ieNICHUs TIOHATUH; yCTaHAaBIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(pUKaALIUH,
OCHOBaHUS JJ1s1 0000UIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

e BOCIPHUHUMATh, (dopmynupoBath " peoOpa3oBbIBAThH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e BBIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpPEUHS B
(dakTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUAX; IMpeIaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e J€JaTh BBIBOABI C UCIOJB30BAHUEM 3aKOHOB JIOTWKHM, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSTENIBHO JIOKA3aTEIbCTBA MAaTEMATHYECKUX YTBEPIKICHHM
(mpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIpHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJbL;

e BBIOMpaTh cIOCOO penieHust yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB
peuieHusi, BbBIOMpaTh HauOoJEe MOAXOMAUUMH C YYETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTenbCKue JeNCTBUA:

e HCIOJB30BAaThb BONPOCHI KaK MCCIEIOBATEIbCKUA WHCTPYMEHT IIO3HAHUS;
dbopMynupoBaTh  BONPOCHL,  (UKCUPYIOLIUME  MPOTUBOpeuYne,  Mpoliemy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaATh THIIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIPHO CIUIAHWPOBAHHBIA SKCIEPUMEHT, MCCIIEIOBAHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUeCKOro OOBEKTa, SIBJICHHUA, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;
CaMOCTOATENLHO (hopMyTHpOBaTh OOOOIICHUS W BBIBOJABI 10 pe3yjibTaTaMm
NpoBeAEHHOTO  HAOMIOJCHMS, WCCICOBAHMS, OIECHHWBAaTh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmarmeii:

2)

BBISIBIIATh J€(UUUTHI MHPOpMAlMM, AaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;
BbIOMpaTh MHGOpPMALMIO W3 HCTOYHHKOB PA3IUYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATHU3UpPOBaTh U HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3IMUYHBIX BUAOB U
(dbopM npeacTaBIeHNUS;
CTPYKTYpUpPOBaTh HMH(OpPMAIMIO, MPEICTaBIATh €€ B pa3iMuHbIX Qopmax,
WJLTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HAAEKHOCTh MH(POPMALIMH 10 CAMOCTOATEIBLHO CPOPMYIHPOBAHHBIM
KPUTEPHUSIM.

Vuueepcanvnvie KOMMYHUKAMUBHbIE oeticmeus, obecneuusarom

C@OpMUpOGClHHOCWlb COYUAIbHbIX HABbLIKOB 06_)/'{&701/141/!)(7(,’}1.

OO01enue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXAECHHUS B COOTBETCTBUU C YCIOBUSMU U
HEISIMU OOIICHMS; SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHCBMEHHBIX TEKCTAaX, JABATh MOSCHEHUS IO XOAy PELICHUS 3a/1ayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XO0Jle OOCYXJEHHs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOyieMbl, perraeMoi 3ajaud, BbICKA3bIBaTh HJAEHU, HAICJCHHbIE HA IOHUCK
pelIeHNns; CONOCTABIATh CBOM CYXACHHUSA C CYXKICHUAMH IPYTHX YYaCTHHKOB
Juanora, oOHapyXMBaTh pa3jlune M CXOJCTBO MO3ULUH; B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTAaThl PEIMICHUS 3aJaud, JKCIEPUMEHTA, WCCIEN0BaHUA,
MIPOEKTa; CaMOCTOATEIbHO BbIOMpaATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyIHUYECTBO:

IIOHMMAaTh W MCIOJIb30BAaTh MNPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpU pelIeHHH y4eOHBIX 3a7a4, NPUHUMATh IeJb COBMECTHOU
JeATEIIbHOCTH, TUIAHUPOBATh OpPraHU3AIlMI0 COBMECTHOM pabOThHI, pacrpenessiTh



BUJIbI palOT, JIOroBapWBAThCs, OOCYXKIaTh MpOIECC M Pe3yJbTaT padoThI;
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (Gopmax padoTel (0OCyX)aeHUs, OOMEH MHEHHUH,
«MO3TOBBIE MITYPMBD» M HHBIE); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATh CBOU JCHCTBUS C JAPYTUMH YJCHAMH KOMAHJIbI, OILEHUBATH
KayeCTBO CBOETO BKJIaJa B OO MPOIYKT MO KPUTEPHSIM, CHOopMyTupOBaHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

3) Vuusepcanvuvie pecynsamuenvie Oeticmesus, obecneuusarom @GopmMuposaHue

CMbBICII06bIX YCMAHOB0OK U HCUZHEHHBIX HABLIKOB TUHHOCNIU .

Camoopranuzanus:

COCTABJISITh TUIAH, aJITOPUTM PELICHUS 33Ja4l, BBIOUPATh CIIOCO0 pEelIEeHUs ¢ Y4ETOM

UMEIOIIUXCA  PECYypcoB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpOBaTh U

KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMH TO3HABATEIILHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB; BIIAJIETh CIIOCOOaMHU
CaMOIIPOBEPKH,  CAMOKOHTpOJS  @polecca W pe3yiaprara  pelIeHUs
MaTeMaTUYECKOM 3aauu;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUU 3aJ]1auH,
BHOCHUTH KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIN U YCIOBUSM, OOBSICHSITH MPHUUYUHBI
JOCTIKEHUS UITH HEIOCTUKEHUS pe3yJIbTaTOB ESITEIIbHOCTH, HAXOAUTH OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHMSI MPOTPAMMBI 1O MaTeMaTHKe Ha 0a30BOM

YpOBHE Ha YpOBHE CpeHero obiiero oOpa3oBaHus MPEACTABICHBI IO TOJIaM O0YYCHUS
B paMKax OT/AEJbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIUX pa3jesiax MpOrpaMMbl

10 MaTCMaTHKCE.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yuyeOHOro kypca «Ausrebpa M Hadajga MaTEeMaTHYECKOTO
aHanu3a» 0a30BOTO ypoBHs i oOydaromuxcs 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
denepaabHOr0 TrOCYJApCTBEHHOTO O0O0pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIEro
oOpa3oBaHMs, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIIMKA POCCHUHCKOTO oOpa3oBaHus. Peanmsarus
porpaMMbl OOECIIEUHUBAET OBJIAJICHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH, COCTABIISIONIMMU
OCHOBY  JUISI  CaMOpPa3BUTUSI U HENPEPHIBHOIO  OOpa3oBaHUsA,  LIEJIOCTHOCTH
OOIIIEKYJIbTYPHOI0, TUMYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI JINYHOCTU 00YUYaIOIITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauana MaTeMaTUYeCKOr0 aHAJIU3ay SIBJISIETCS OTHUM U3 Hauboiiee
3HAYMMBIX B TIPOTPAaMME€ CTapIledl IIKOJbI, ITOCKOJIbKY, C OJIHOW CTOPOHBI, OH
obecreunBaeT WHCTPYMEHTAIBHYIO 0a3y Uil HM3YYCHHS BCEX ©CTECTBEHHO-HAYYHBIX
KypcoB, a C JAPYrol CTOpPOHBI, (OPMHUPYET JOTHYECKOEe M aOCTPaKTHOE MBIIICHUE
yYaluxcsi Ha ypOBHE, HEOOXOAWMMOM JIJII OCBOCHHS KypCOB HH(OPMATHKH,
0OIIIeCTBO3HAHMS, HUCTOPUHU, CIOBECHOCTH. B pamkax JgaHHOTO Kypca ydyariuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (Gopmyaupyer cBou
JOCTHXKEHUSI B MAaTEMaTHYECKOM opMme.

Kypc anrebpbl W Hadanm MaTeMaTHYeCKOTO aHaiaM3a 3akjaJbIBaeT OCHOBY ISt
YCTEIIHOTO OBJIAJICHUS 3aKOHaMH (DU3UKHA, XUMUH, OWOJIOTHH, TOHUMAHUS OCHOBHBIX
TEHJEHIIMH OSKOHOMHUKH W OOIICCTBEHHOW KW3HU, II03BOJIICT OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIB30BaTh X B
MOBCEHEBHOM XU3HU. B TOXKe BpeMs OBiajieHne aOCTPAKTHBIMHU U JIOTUYECKU CTPOTUMU
MaTEMaTUYECKUMH KOHCTPYKIMSIMHA Pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTH YTBEPIKIACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO,
abCTparupoBaHWe M aHAJIOTHIO, (POPMUPYET KPEaTHBHOEC M KPUTHYECKOE MBINIICHUE. B
X0JIe U3yUYEHHUS areOphl M HadaJl MAaTEMaTHYECKOTO aHAIM3a B CTApIIeH MIKOJIE yJalTuecs
MOJIYYAarOT HOBBIM OIBIT PEIICHUS TPUKIATHBIX 3aJ1ad, CaMOCTOSTEIBHOTO IMOCTPOCHUS
MaTEMaTHYECKUX MOJICNICH PeaIbHBIX CUTYAllUid U MHTEPIPETAIMH ITOJTyYSHHBIX PEIICHUH,
3HAKOMSITCA C MpPUMEpPaMHU MaTeMaTHUYECKHX 3aKOHOMEPHOCTEW B MpUpOJie, HAYKE W B
UCKYCCTBE, C BBIIAIONIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Kypc oOnagaer 3HaYyuTENbHBIM BOCHHUTATEIBHBIM  MOTEHIIMAIOM, KOTOPBIA
peanu3yeTcs Kak uepe3 yueOHbI MaTepual, CIoCOOCTBYIOMINI (POPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHUS, TaKk U Yepe3 chenupuky y4eOHOW IesATeNbHOCTH, TpeOyromen
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CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH, IIPOJOJDKUTEIBHOM KOHLEHTpAaUuW BHUMAaHUSA H
OTBETCTBEHHOCTH 32 IIOJIyYCHHBIN PE3yJIbTAT.

B ocHoBe MmeTonuku oOydeHHs anreOpe M HadajaM MaTEeMaTUYECKOIo aHajiu3a
JIEKUT JIEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

CrpykTypa Kypca «AireOpa M Hayajga MaTEeMaTHYECKOTO aHalIM3a» BKIIIOYAET
CJIEIYIOLIUE COAECPKATEIbHO-METOANYECKUE JTUHUM: «Hucna u BeUUCIEHU», « DyHKINUN
u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana maTeMaTHMYecKOro aHaiu3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBbHO-METOINYECKHE JIMHUH
U3y4aloTCsl Ha MPOTSHKEHUM JBYX JET OOy4deHMs B CTaplied WIKOJIe, E€CTECTBEHHO
JOMOJHSASA APYT Apyra U MOCTENEHHO HACKIIAsACh HOBBIMH TEMaMU U pazfenamu. J[aHHbIN
KypC SBJIIETCSI UHTETPATHUBHBIM, ITOCKOJIBKY O0OBEIMHSAET B ce0e coliepKaHUE HECKOJIbKUX
MaTEMaTUYECKUX AUCHUIUIMH: airedpa, TPUTOHOMETpPUSA, MAaTEMAaTUYECKH aHau3,
Teopusi MHOKECTB U Jp. [lo Mepe Toro kak ywamuecsi OBJaJeBaloT BcE€ 0ojee MHUPOKUM
MaTeMaTUYECKUM  ammapaToM, y  HHUX  [IOCJIENOBaTelbHO  (opMuUpyeTCs U
COBEPILECHCTBYETCS YMEHHME CTPOUTh MAaTEMATHUYECKYIO) MOJENb PEAJbHON CHUTYallUH,
OPUMEHATHh 3HAHUS, MOJyYeHHble B Kypce «Aurebpa M Hayalza MaTeMaTHYECKOTO
aHaJln3a», 1JIs1 PELICHUs] CAMOCTOSTENLHO C(HOPMYIMPOBAaHHONW MaTEMaTUUECKOM 3ajauu, a
3aTeM MHTEPIPETUPOBATH MOTYUEHHBIN pe3yibTarT.

CopepxarenpbHO-MEeTOAMYECKass JUMHUA «Yucia W BBIUMCICHUS»  3aBEpIIAcT
(dbopMHpOBaHKE HABBIKOB MCIIOJIb30BaHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HA4aTo
B OCHOBHOH mIkojie. B crapmieli mkosie ocoboe BHUMaHUE YAesieTcsi (OpMUPOBAHUIO
NPOYHBIX BBIUMCIUTEIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX B Ce0s HCIOIb30BAHUE PA3TUYHBIX
(dopM 3anucu JEHCTBUTENIBHOTO YHMCIA, YMEHHE PALMOHAIBHO BBINOJHATH JEUCTBUS C
HUMH, JelaTh NPUKUJIKY, OIEHUBaTh pe3yiabTaT. OOyuwarouiyecs: IMOJIy4aiOT HaBBIKU
OPUOIMKEHHBIX BBIYMCICHHUM, BBIMOJIHEHUS ACHCTBUM C 4YHUCIaMH, 3allMCaHHBIMU B
CTaHAApTHOM (popMe, NCTIONB30BaHUA MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX
BBIPAKEHUM.

JIuaust «YpaBHEHUS U HEPABEHCTBA» PeajM3yeTcs Ha NPOTSKEHUH BCEro 0Oy4eHUs B
CTapllel IIKOJE, MOCKOJbKY B Ka)XIOM pa3jeiie MporpaMMbl MPEeIyCMOTPEHO pELIECHUE
COOTBETCTBYIOIIUX 3a7a4. OOyyaromnyecs: OBJIaJAeBalOT Pa3IMYHBIMU METOJIaMU PELLICHUS
LENbIX, palOHAIbHBIX, HPPALUOHAIBHBIX, MOKA3aTeIbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB W UX cucteM. [lomydeHHble yMeHHUS
UCIIOJIB3YIOTCSl TPU  MCCIEIOBAaHUM (PYHKIUH C MOMOUIBIO MPOU3BOJHOM, pPEIIeHUU
NPUKIAJAHBIX 3aJlad M 3a/lad Ha HaxOoXKJeHHWE HauOONBIIUX W HAMMEHBIINX 3HAYCHUM
bynkuuu. JlaHHas conep:kaTenbHas JIMHUS BKJIIOYaeT B ceOs Takxke (OpMHUpPOBaHUE
YMEHHUM BBIMOJHATH pacd€Thl Mo Qopmysam, MpeoOpa3oBaHUs LENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPAXKEHUH, a TaKK€ BBIPAXKECHMI,
COJIepIKallX CTENeHu U jorapudmel. brarogaps u3yuenuto anreOpanueckoro Marepuaia
IPOUCXOAUT JaJIbHEHIIEEe pPa3BUTUE ANTOPUTMHUYECKOTO MU aOCTPAKTHOIO MBIIIJICHUS

y4daluxcs, GOpMUPYIOTCS HABBIKU JIEYKTUBHBIX PACCyXIEHUM, pabOThl ¢ CUMBOJIBHBIMU
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dbopmamu, MpeaCcTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJIE PABEHCTB U
HepaBeHCTB. AurebOpa mnpemiaraeT d3(PQGEeKTUBHbIE HWHCTPYMEHTHI JJisi  pPEILICHUs
IIPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJa4, HArJsJHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S13bIKa HAYKH.

CopnepxxarenpHo-MeToIuueckas IuHUSA «DyHKIUU U TpaduKn» TECHO MEePEIIeTaeTCs
C APYTMMH JIMHUSMH KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3aJa€T MOCIEA0BATEILHOCTD
U3ydeHus: martepuana. l3ydeHue CTENneHHOH, IOKa3aTeNbHOU, Jorapu@MuU4eckoil u
TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB U I'paUKOB, UCIIOJIb30BAHUE (DYHKIMMI aJis
pelieHus 3aja4 U3 Ipyrux ydeOHbIX MPEAMETOB U PEaIbHOM JKM3HU TECHO CBA3AHO KaK C
MAaTeMaTHYECKUM AHAJIM30M, TAK U C PEIICHUEM YPAaBHEHUM U HEpaBeHCTB. lIpu sTom
OonpIIOE BHUMaHWE yaensercs (OPMUPOBAHHMIO YMEHHS BbIpaXkaTb (opmyiaaMu
3aBUCUMOCTH MEXAY pa3IMYHbIMH BEIMYMHAMH, HCCIEIOBATh IOJIYYEHHbIE (DYHKIUH,
CTpOUTh UX Trpaduku. MaTtepuan 3TOM COAEpKATEIbHON JIMHUMA HAlEJIEH Ha Pa3BUTHE
YMEHHUM W HaBBIKOB, IO3BOJIIOLIMX BBIPaXKaTb 3aBUCUMOCTHM MEXAY BEIUYUHAMHU B
paznuyHOM (opme: aHaTUTUYECKOM, Tpaduueckoil u cioBecHoW. Ero wusyuenue
CIOCOOCTBYET Pa3BUTHUIO AJITOPUTMHYECKOIO MBIIUIEHUS, CIOCOOHOCTH K OOOOLIEHHUIO U
KOHKPETHU3aLUH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasgs JsmHUA «Hadama MareMaTMdyeckoro aHaausa»  MO3BOJISET
CYIIECTBEHHO pPAaCHIMPUTh KpPyr KaKk MaTEMATUYECKHUX, TaK W TMPUKIAJAHBIX 3a]ad4,
JOCTYITHBIX 00YYaOIHUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIIEA0BATh U CTPOUTH
rpaduku QyHKUUN, ONMpenesTh UX HauOOJIbLIINE U HAaUMEHbIINE 3HAYCHUS, BHIYUCIATH
wiomanu Guryp u o0bEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpPEHHs IpoleccoB. [laHHas
CoZepIKaTeNIbHasA JMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHMS MaTeMaTUYECKUX
MOJIEJIEN PeaIbHbIX CUTYaAlUH, HAXOKICHHUS HAWIYYIIETO PELICHUS B IPUKIAJHBIX, B TOM
YUCJIE COUUATBHO-O)KOHOMHMYECKHUX, 3a7a4aX. 3JHAKOMCTBO C OCHOBAMH MAaTE€MATHYECKOIO
aHajgu3a  CIIOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,  (POPMaNbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUN PAcClO3HABATH MPOSBICHUS 3aKOHOB
MaTeMaTUKUd B HayKe, TEXHMKE M HcKyccTBe. OOydaromuecs y3HAlOT O BbLAAIOIIUXCS
pe3yapTarax, NOJYYEHHBIX B X0/I€ Pa3BUTH MATEMATUKU KAK HAyKH, U UX aBTOPaXx.

CopepxxarenpHo-MeTOqMYECKass JHHUS «MHOXecTBAa M JIOTMKa» B OCHOBHOM
IIOCBAIIIEHA JJIEMEHTAM TEOPUU MHOXKECTB. T€OpPETHKO-MHOXKECTBEHHBIE NPEACTABICHUS
IPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKU M TpeajaratoT HauOoliee
YHUBEPCAIbHBIN SI3bIK, 00BEIUHSIIOUINI BCE pa3/iesibl MATEMATUKHU U €€ TPUIIOKEHHM, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATHYECKNE TUCLUIUIMHBI B €AUHOE Lesoe. [1oaToMy Ba)kHO 1aTh
BO3MO>KHOCTh IIKOJIBHUKY IOHHMAaTh TEOPETHUKO-MHOMXECTBEHHBIN S3bIK COBPEMEHHOMU
MAaTEeMaTUKU U UCIIOJI30BATh €T0 ISl BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayajsa MaTeMaTHMYECKOTO aHaJIM3a» NPUCYTCTBYIOT TaK»Ke
OCHOBBI MaTEMaTHYECKOT'O MOJECIUPOBAHMS, KOTOPbIE MPU3BAHBI C(HOPMHUPOBATH HABBIKU
IIOCTPOCHUST MOJEJEH pPEalbHbIX CUTyalW, UCCICAOBAHUS ITUX MOJEIEH C MOMOUIBIO

arIapara aJIFC6pBI M MATCMATHYCCKOIO aHall3da W HWHTCPIPCTAIUH I[MOJYYCHHBIX
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pesynbraToB. Takue 3agaHus BIUIETEHBI B KaXIBIH M3 Pa3eioOB MPOrPAMMBI, TIOCKOIBKY
BECh MaTepuaj Kypca IIHPOKO HCIOJB3YETCS ISl pelieHUs NPUKIAAHBIX 3amad. [lpu
peIlIeHWH peaNbHBIX MPAKTHUYECKHX 3aJad YdJalldecs pa3BUBAIOT HAOIIOJaTENbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, MHCIOIb30BATh AaHAJIOTHUIO,
000011aTh U KOHKPETU3UPOBATh MpodieMy. esTenbHOCTh M0 (JOPMHUPOBAHHUIO HABHIKOB
pelieHusl MPHUKIAIHBIX 3aJad OpraHu3yeTcs B MpOLecCe H3YyUeHHUs BCEX TeM Kypca
«AnreOpa 1 Ha4Yajla MAaTEMAaTUYECKOTO aHATTN3a.

OO6miee uucno YacoB Il M3Yy4YeHHUsT Yy4yeOHOro kKypca «Anrebpa M Hayana
MaTeMaTHYecKoro aHammsa», — 170 gacoB: B 10 kmacce — 68 uwacoB (2 yaca B
Henemo), B 11 kimacce —102 yaca (3 yaca B HEJIEIHO).

COAEPXAHHUE YYEBHOI'O KYPCA

10 KITACC
Yuciaa v BbIYUCTICHUA

Panmonanehpie umucna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOoOH, MPOLEHTHI,
OEeCKOHEUYHbIE NEPUOANUECKHUE OpoOH. ApUPMETHUECKHE ONEpallii C pallOHAIBHBIMU
YUCIIaMH, TPeoOpa30BaHUsl YUCIOBBIX BhIpaxkeHUH. [Ipumenenue npodell U NpoueHTOB
JUISl PELIEHUS TPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEAIbHON KU3HHU.

JlelicTBUTENbHBIE  4Yucla.  PalMoHambHbE W HWPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepauMu C  JACHCTBUTENbHBIMH  uuciaamu. [lpubGnmxénHbie
BBIYMCIICHNUS], IPABUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Crenenp ¢ uenbiM nokazateneM. CtanaapTHas gopma 3anuMcu AeHCTBUTEIBLHOTO
yucna. HWcmonp3oBaHue moaxojsmiel ¢GopMbl  3aMKMCH  IUCTBUTENBHBIX — YHUCET
JUISl PELIEHUS TPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS TaHHBIX.

ApudmMernuecknii KOpeHb HaTypaibHOU cTeneHu. [leficTBus ¢ apudmeTnyecKkuMu
KOPHSIMH HaTypaJIbHOW CTETIEHHU.

CHHyC, KOCMHYC W TaHIE€HC YMCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT€HC YHCIIOBOI'O apryMEHTA.
YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa 1 TOXIECTBEHHBIE TPEOOPa30BaAHUSL.

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAJIOB.

Pemenne nenbix u JpoOHO-pallMOHAIBHBIX YpPaBHEHUN U HEPaBEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETPUIECKUX YPABHEHHM.

[IprMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUUECKUX 33a/1a4 U 3a7a4

U3 pa3NUYHbIX 00JacTeil HAYKU U peaabHOM KU3HU.
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DOyHKUNM U rpaduku

OyHkMsA, crnocoOsl 3amganuss ¢yHkuuu. ['paduk PyHkuum. B3zaumHO oOpaTHBIC
GbyHKIHH.

Ob6nacTtpb onpeaeneHns U MHOXECTBO 3HadeHud pyHKiuu. Hymu ¢yHkimm.

[TpomexxyTkH 3HAKOTIOCTOSTHCTBA. UETHBIE U HEYETHBIC (DYHKITUH.

Crenennas (QyHKIUS C HaTypaldbHBIM W IIeNbIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-Oi CTEIEHHU.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEEICHUE TPUTOHOMETPUUYECKUX (YHKIUN
YHUCJIOBOTO apryMEHTA.

Hauyana maTeMaTH4yecKkoro anajimn3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aaHUs TOCIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCTIEIOBATETLHOCTH.

ApudmeTnueckas W TeoMeTpuueckas mporpeccuu. beckoHeyHO yObIBaromias
reoMerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAarOIIe TIeoMeTpUYecKOn
nporpeccuu. @opmyiia CI0KHBIX TPOLEHTOB. Vcnonbp30BaHe IPOrPECCHU AJIs pEIICHUs
peabHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

MHoOXeCTBO, omepauud Haja MHOXecTBamu. Jluarpammbl — OJitnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO —ammapara s ONUCaHHUS PealbHBIX
MPOIIECCOB U SBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CiIeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC
Yucia v BbIYUCTICHUA

Harypanbubie n nensie uncna. [Ipusznaku genumoct uenbix yuces. CTteneHp ¢

palMoHaIbHbIM MoKa3aTesieM. CBOMCTBA CTEIICHHU.

Jlorapudm uucna. /lecaTuuHbie U HATYpaJIbHbIE JIOTAPU(DMBI.
YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COAEPKANTUX JOrapu(PMBbI.

[IpeoOpa3oBaHre  BBIpAXEHHM, COJEpXKAIIMX CTETIEHH C  PalMOHAIBHBIM
[OKA3aTeJIEM.

[TprmMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIC YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUS U HEPABEHCTRA.

Cucrembl JIMHEHWHBIX ypaBHEHUW. PemieHne mnpukiIagHbIX 3aJad C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAallUOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHMH, CHUCTEM W HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHX
3a/1ay ¥ 3a7]a4 U3 pa3IMuHbIX 00J1acTel HAYKU U PeaIbHOM KU3HHU.

DOyHKUNM U rpaduku
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Oynkuus. [lepuoguueckue QyHkuuu. IIpoMexyTkm MOHOTOHHOCTH (PyHKLHU.
Makcumymsl 1 MUHUMYMBI pyHKIMH. Hanbosnblee u HaMeHblee 3HaueHUE QyHKIUH
Ha MPOMEKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBONCTBA U TPAPHKH.

[lokazarenpHast W Jorapudmuueckas (yHKIWH, HUX CBOHCTBA U TpaduKH.

Hcnonb3oBanue rpadmkoB GYHKITMH TS PEIICHUST YPaBHEHUHN U JIMHEWHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (QyHKIMHA Ui HCCIENOBAHUS NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPU PEIICHUM 3aJad U3 JPYIHX Y4eOHbIX
IPEIMETOB U PEANIBHON KU3HH.

Havana maTeMaTH4eCcKoOro aHajamu3a

HenpepoiBable  ¢QyHKUMA. MeTon UWHTEpBAlOB [JIsl PELICHUS HEPABEHCTB.

[IpousBoaHas pyHkuuu. I'eomeTpuyeckuii 1 GU3HMUECKUI CMBICI TPOU3BOTHOM.

[Ipou3BoaHbIE 3JIEMEHTAPHBIX (QYHKUUNA. DOpPMYIbl HAXOXKACHUS MPOU3BOJHOU
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHIA.

[IpumeHeHne NPOU3BOJHOW K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoskieHrne HanOob1ero 1 HAMMEHbBIIETO 3HaYeHNS (PYHKIMH Ha OTPE3KE.

IIpuMeHeHre NpOU3BOIHOM ISl HAXOKACHUS HAWIIYYILErO PEIICHHS] B IPUKIIAIHBIX
3a/1ayax, sl ONpPEAEIICHHs] CKOPOCTH MpoLecca, 3aJaHHOT0 (OpMYJION WU TPa(hUKOM.

IlepBooOpa3znas. Tabnuua nepBoOOpa3HBIX.

Wurerpain, ero reoMmeTpuueckuii U guanyeckuii cMmbici. Brluuciaenue uHTerpaia
o ¢popmyne Hperotona—JIenOnuma.

HHPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenns B 10 kiacce 00y9aronIuiicss OJIYYIHUT CISTYIOIINE MPEIMETHBIC
PE3YIIbTATHI:

Yucsa v BHIYUCICHUS:

OTIEpUPOBATH MOHATUSMHU: PAIIMOHATILHOE U ICHCTBUTEIHLHOE YHCII0, OOBIKHOBEHHAS
U JeCATUYHAs 1p00Ob, TPOIICHTHI;

BBITIOJIHATHh apU(PMETUUECKUE OTEpaIliy C PAIMOHATBHBIMU U JICUCTBUTEIHHBIMU
YHUCIIaMU;

BBITIOJTHATH TTPUOIMKEHHBIC BEIYUCIICHHS, UCITOJIB3YSI PABHJIa OKPYTJICHHS, IEIaTh
MIPUKUJIKY ¥ OIICHKY pe3yJIbTaTa BEIYUCICHU;

OTICpUPOBATh TMOHATUSMHU: CTCTICHb C IEJBIM TOKa3aTesieM, cTaHaapTHas (opma
3aMMCH  JISHCTBUTEILHOTO 4YHCJIA, KOPEHb HATypajdbHOW CTEMEeHH, HCIOJIb30BaTh
MOAXO/ISIIYE0 (POPMY 3aITUCH IEHCTBUTEILHBIX YUCE JJIS PEIICHHS MTPaAKTUYECKUX 3a1a4
Y TIPEJICTABIICHUS JTAHHBIX;

OTIEpUPOBATh TOHATHUSIMHU: CHHYC, KOCHHYC W TAHTEHC MPOU3BOJILHOTO YIJIA,
UCIIOJIb30BaTh 3alMCh MPOU3BOJILHOTO yIJla 4Yepe3 OOpaTHbIE TPUTOHOMETPUUECKHE

GyHKIMH.
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YpaBHeHUS U HEPABEHCTBA:

OMepUpoOBaTh TOHSTHSMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaibHOE, HPPALMOHAIBFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BBITIOJIHATh MPEOOpPA30BaHKUS TPUTOHOMETPHUYECKHUX BBIPAKCHUH U periaTh
TPUTOHOMETPHUECKUE YPaBHCHUS,

BBITIOJIHATh  MPE0oOpa3OBaHMs IEJIbIX, PAIMOHAIBHBIX M  HMPPAIMOHAIBHBIX
BBIPAKEHUI U peliaTh OCHOBHBIE THUIIBI IIEJIBIX, PALMOHAIBHBIX W HUPPAIMOHAIBHBIX
ypaBHEHUI 1 HEPABEHCTB;

MPUMEHSATh YPAaBHCHUSI W HEPABCHCTBA IS PEIICHUS MAaTeMAaTHYECKUX 3a7ad 1
3a/1a4y U3 pa3auvHbIX 001acTel HAyKH U pealbHOW KU3HH;

MOJIETTUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA MO YCIOBHUIO 3a/ladM, HCCIEAOBATH MOCTPOSHHBIC MOICIH
C UCIOJIb30BAaHUEM armapara ajareOpsl.

DOyHKUNM U TPaPUKH:

OTEepUpOBaTh TMOHATUAMH: (YHKIMS, CHOCOOBI 3anaHus (YyHKIHH, OOJaCTh
OTpeJIeIeHUs] 1 MHOXKECTBO 3HaUeHU (GyHKIUU, rpaduk GyHKIUU, B3AUMHO 0OpaTHbIE
yHKumM;

OTICpUPOBATh TOHATUSAMH: YETHOCTh W HEUYETHOCTh (DYHKITMH, HYIH (DYHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduKu (PYHKITUH JIJIs pelIeHUs] ypaBHEHU;

CTPOUTh M YHUTaTh TpaduKH JIUHEHHOW GYHKIHUU, KBagpaTHUHON (DyHKINH,
CTENIEHHOW (PYHKITUU C IIEJIBIM TTOKa3aTeNeM;

UCIIOJIb30BaTh Tpaduku GYyHKIUN ISl UCCIEOBAHUS TIPOIIECCOB U 3aBUCUMOCTEMN
MIPU PEUICHUH 3a7ad W3 JAPYTUX yUEeOHBIX MPEIMETOB W PEAIbHOW KU3HU, BBIPAKATH
dbopMyliaMy 3aBHCUMOCTH MEXKy BETUIMHAMHU.

Hauaja MaTeMaTH4eCKOro aHAIU3A:

OnepupoBaTh  TOHATUSMH: MOCINIE0OBATEIBHOCTh,  apuMmeTHueckas U
reoMeTpuyecKas mporpeccuu;

OTIEpUPOBATH MOHATUAMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKasi TPOTPECCHs,
CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON MPOrpeCcCuu;

3aJ1aBaTh MMOCJIECOBATEILHOCTH PA3IMIHBIMU CIIOCOOAMU;

UCTIOB30BaTh CBOWMCTBA TMOCTEIOBATEILHOCTE M TPOTPECCHU Ui  PEIICHHS
peaNIbHBIX 337a4 MPUKIAJIHOTO XapaKTepa.

MHoxecTBa U JIOTHKA:

OTIepUPOBAThH MOHITUSIMHU: MHOKECTBO, OTIEPAIIMH HAJl MHOKECTBAMU;

MCIIOJIh30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT i OMUCAHUS peabHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB;

OMepUpOBaTh MOHATUAMHU: ONIPE/IeNIEHUE, TeOpeMa, CIeICTBHE, J0Ka3aTeIbCTBO.

K koniy o6yuenus B 11 kiacce o0ydaronuics mojJyqauT CJICAYIOIMIKNE MPeIMETHBIC
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pE3yJIbTaThI:
Yucy1a 1 BbIYUCICHHSA:

ONEPUPOBATh MOHATUSAMHU: HATyPAIbHOE, LEJI0€ YHUCIO, UCIOJIb30BATh IPU3HAKU
JNETUMOCTH LEBbIX YUCEN, PA3JIOKEHNUE YUCIIA HAa MPOCTHIE MHOXKHUTEIN Ul PEILICHUS
3a1ag;

OIIEPUPOBATH IMOHIATUEM: CTEIIEHb C PALIMOHAIBHBIM I10KA3aTENEM;

ONEpUpPOBaTh MOHATUSAMHU: JorapuM 4Yucia, AECATUYHBIE U HATypaJIbHbIE
Jorapudmel.

YpaBHeHUS U HEPABEHCTBA:

MIPUMEHATh CBOMCTBA CTENEHU ISl MPeOoOpa3OBaHMs BBIPAKEHUM, OIEPUPOBATH
MOHATHSMU: ITOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIbI
ITIOKA3aTEIIbHBIX YPABHEHU U HEPABEHCTB;

BBIIIOJIHATH MPE0OPa30BaHMS BBIPAKEHUMN, COIEPKAIIMX JIOrapu(PMbl, ONEPUPOBATH
HNOHATUAMHU: JOrapu(pMUUYECKOE YpaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI
Jorapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB;

HaXOJUTh PEUICHUS IIPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEPUPOBATh IOHATUAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUM U €€ pEIICHUE,
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTHYECKUX 3a/1a4;

HAaXOJUTh PELIICHUS NPOCTEHMIIMX CHCTEM M COBOKYIIHOCTEH pPalMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIMPOBAaTh PEeAIbHbIE CUTYallMd Ha SA3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI I10 YCIOBHIO 3aJ1a4l, UCCIIEI0BATh ITIOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUH U TPAPUKU:

ONepUpOBaTh MOHATUAMMU: NepuoanYecKast QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKUMHM, TOYKH OIKCTpeMyMma (YHKIHMHM, HAuOOJbIIEE W HAUMEHbIIEE 3HAYCHMS
(GyHKIMM Ha TPOMEKYTKE, MCIOJb30BaTh UX JJI UCCIENOBAHMS (PYHKUUU, 3aJaHHOU
rpaduxom;

ONEpUPOBaTh MOHATUAMU: TpapUKU TOKA3aTeIbHOM, JIOTapU(PMUUYECKOU U
TPUTOHOMETPUUECKUX (YHKUUN, H300paxkaTh WX HA KOOPAMHATHOM IIJIOCKOCTH U
WCIIOJIB30BaTh IS PEILIEHUS YPABHEHUM U HEPABEHCTB;

U300pakaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKu JHHEHHBIX YpaBHEHHM
Y WCIIOJIb30BaTh UX JJIA PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM;

UCIO0JIb30BaTh TpaduKku GYHKUMNA ISl UCCAEIOBAHUS POLIECCOB U 3aBUCUMOCTEN
U3 JIPYTruX Y4EOHBIX TUCIMILINH.

Hayajia MmaTeMaTH4eCcKOI0 aHAJIN3A:

ONEpUPOBATh TOHATUSIMHU: HEINpepbIBHAS (DyHKUMSA, NPOU3BOAHAS (YHKIUH,
UCIOJIb30BaTh T€OMETPUUECKU M (DU3UYECKUN CMBICT MPOU3BOIHON AJs pEIICHHUs
3a1ad4;

HaxoWTb IIPOHU3BOAHBIC JJICMCHTAPHBIX (bYHKIII/II‘/JI, BbIYUCIIATh ITPOU3BOAHEBIC
16



CYMMBI, IPOU3BEACHHUSI, YACTHOTO (yHKITHIA;

MCTIONB30BaTh MPOW3BOTHYIO I HCCIEIOBaHUS (YHKIMM HA MOHOTOHHOCTB
U DKCTPEMYMBI, TPUMEHSATH PE3YJIBTAThl UCCIICIOBAHUS K TOCTPOCHUIO TPa(PUKOB;

WCIIOJIB30BaTh MPOW3BOAHYIO IS HAXOXKACHHWS HAWIY4IIeTO pEIICHHUS B
MPUKJIAAHBIX, B TOM YHUCJIE COIMATbHO-9KOHOMUYECKHX, 3aa9ax;

OTIEpUPOBATH MOHITHSIMU: TIEPBOOOpa3HAs M HHTETPAI, TOHUMATh T€OMETPHICCKHUI
1 QU3NICCKUI CMBICIT HHTETPaa;

HaXOJWTh TIEPBOOOPA3HBIC JJIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATh HWHTETPAI
o ¢hopmyine Herorona—JleliOnuna;

pemarh MPUKIATHBIE 3adadd, B TOM YHCJIE CONHUATBHO-DKOHOMHYECKOTO U
(bu3MYECKOTO XapaKkTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakrnuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsbl
MHokecTBa palMOHAIIbHBIX U
1 EHCTBUTEIBbHBIX YUCEN. PalnoHAIbHBIE 14 1 bubmorexa LHOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPaBEHCTBA
) Oynkuuu u rpaduku. CTeneHs ¢ LelbM 6 bubnuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N—0i CTETEeHH. 18 1 bubmuoreka [JOK
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 @OopMyIIBI TPUTOHOMETPHH. 29 1 bubnmnorexka HOK
Tpuronomerpuyeckue ypaBHeHU https://m.edso0.ru/1568aba3
5) [TocnenoBarenbHOCTH U MPOTPECCUH 5 brbmmorexa LTOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 3 1 bu6nuoreka [IOK
3HaHUHN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabuble IlpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Crenenb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarensHast pynkus. [TokazarenpHbIe 12 1 bubmmorexa LHOK
FHII. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
5 Jlorapudmuueckas GyHKIHUS. 12 bubnmnoreka HOK
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpudeckne GyHKIUU U UX 9 1 bubnmnorexka HOK
rpaduku. TpuroHoMeTprudecKue HEPaBeHCTBA https://m.edsoo.ru/f11c4afd
. bubmuotexa [JOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 WNHrerpain u ero npuMeHeHus 9 brbmmorexa LTOK
p p https://m.edsoo.ru/f11c4afd
. bubmuorexa [JOK
0 CHeremst ypasHerHit 12 1 https://m.edsoo.ru/f11c4afd
7 Harypanbnble u niensie yucna 6 bubmmorexa [JOK
P i https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIHS 18 5 bu6muoreka [JOK
3HaHUHN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

Tema ypoka

KoaunuyecTBO 4acoB

Jara

DJIEKTPOHHbBIE



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

n/n u3ydeHusi 1HUPpPoOBbIE
Konrpoabnblie IIpakrunuyeckue y i pp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MHOk€eCTBO, ONepaly HaJl MHOYKECTBaAMU. 1 bubnmnoreka HOK
Huarpammsl Ditnepa—Benna https://m.edsoo.ru/746d5dce
Parmmmonanpueie unciaa. OOBIKHOBEHHBIE U
2 €CATUYHBIC TPOOH, TTPOIICHTHI 1 bubmorexa HOK
A APODH, TIpott ’ https://m.edsoo.ru/be888093
OCCKOHEYHBIC MTEPUOTUYSCKHE TpoOH
Apudmerndeckue ornepaiyu ¢
3 ainqc))Ham)HHMH llI/ICJII;MI/I npeoOpa3oBaHMs 1 bubmorexa [IOK
P LM, TIpEODP https://m.eds00.ru/4d795fe
YHUCJIOBBIX BBIPAKEHUM
[Ipumenenue npooOeit U MPOIICHTOB IS
4 epHIeHI/ISI 1 I/IKE’& HBIX 3ap ad 13 PazIMIHbIX 1 bubmorexa HOK
P . P Uﬂ a . p https://m.edsoo.ru/44dd1046
oTpacyeil 3HaHUI U peaTbHOM KU3HU
[Ipumenenue npoOeli U IPOLIEHTOB IS
5 epI_HeHI/I}I m I/IKJI'I)a HBIX 3ap a4 U3 pa3IMYHbIX 1 bubmorexa HOK
p B p UH g . p https://m.edsoo.ru/d99d8c74
oTpacyeil 3HaHUI U peaTbHOM KU3HU
6 JlenicTBUTENBHBIE Yncia. PannonanbHbie U 1 bubmmnoreka HOK
HUpPPALMOHAIIBHBIE YHCIIA https://m.edsoo.ru/2f36a36f
7 Apudmerrueckue ornepaum ¢ 1 bubmuoreka [IOK
JIECTBUTEIIbHBIMU YU CIaMU https://m.edsoo.ru/a97a12d9
[TpubnmxEHHBIE BBIYUCICHUS, TIPaBUIIa
8 OKpYTJICHUS, TPUKHUIKA U OIIEHKA pe3yJIbTara 1 bubmorexa HOK
24 N pHici H pe3y https://m.edsoo.ru/ch723fhd
BBIYHCIICHUH
ToxaecTBa 1 TOXIECTBEHHBIE but6mmorekxa [IOK
9 1
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUe, KOPEHb YPAaBHCHUS 1 bubnuoreka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

https://m.edsoo.ru/11ac68be

11 HepaBeHcTBO, pelieHre HepaBeHCTBA bubmmorexa [JOK
P P P https://m.edsoo.ru/50bdf26d
bu6nmoreka IIOK
12 Me e
TOI HHICPBATIOB https://m.edso0o.ru/775f5d99
13 Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX bubnmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KonTponbhas padora no teme "MHoxecTBa
14 aI[MOHAJILHBIX U JEHCTBUTENBHBIX YHCET bubmorexa LIOK
patt g . https://m.edsoo.ru/1914a389
PannonanbHble ypaBHEHUS U HEPABEHCTB
OyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH. bubnnorexa [JOK
15
B3anmHuo obpartHbie GyHKIMN https://m.edsoo.ru/226eeabf
I'pacdux Kkuuu. O0JIacTh ONpeeTeHus 1
16 Mfloi)ceCTq;thL;quHﬁ ¢byHK I/II/IID II—[I 1 bubmmorexa LIOK
YHIIW. 13 https://m.edsoo.ru/763e75ee
¢dbyakuun. [IpomMexyTKH 3HaKOTIOCTOSTHCTBA
N N bubnuoreka [{OK
17 4
STHbIC 1 HEUETHBIC yHKLHH https://m.edsoo.ru/ff4564ad
CreneHb C LIeJIbIM TOKA3aTEeNEM.
18 CrannaptHas Gpopma 3arucu bubmmorexa LIOK
. Aap p https://m.edsoo0.ru/66446d3e
JEUCTBUTENLHOTO YUCIIA
Hcnonb3oBanue moaxosiiei Gopmbl 3aucu
19 JEACTBUTEIIbHBIX YUCEN ISl PELICHUS but6mmorekxa [IOK
MPAKTUYECKUX 3a7a4 U NPEICTABICHUS https://m.edsoo.ru/6eadc6fl
TAHHBIX
20 Crenennast GyHKIHSI C HATYPATBHBIM U bubnuotexa [JOK
1esbIM nokaszateneM. E€ cBoiicTBa u rpaduk https://m.edso00.ru/3f25a047
91 ApudmeTnueckuii KOpeHb HaTypaibHON bubmmoreka [JOK

CTCIICHU

https://m.edsoo.ru/d82c36d4
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99 Apudmernieckuil KOpeHb HaTypaTbHOU Bu6muotexa [JOK
CTEIEHU https://m.edsoo.ru/fe7fc4db
CBoiicTBa apu(phMETHUECKOTO KOPHS bubmunoreka [JOK

23 .

HaTypaJIbHOM CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(MeTHYeCKOro KOpHs Bu6muotexa [JOK

24 .

HaTypajbHOW CTENEHU https://m.edso0.ru/c3389865

o5 CBoiicTBa apu(hMETHUECKOTO KOPHS Bbu6motreka [JOK
HaTypaJIbHOM CTENEHU https://m.edso0o.ru/444c4b9c

26 JlevicTBus ¢ apu(METHIECKUMHU KOPHIMH N— bubnuorexa [IOK
O cTeneHu https://m.eds00.ru/54b815c5

97 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N— bubmmoreka [JOK
Ol cTeneHu https://m.edsoo.ru/83105a0e

28 JeiicTBus ¢ apuMeTUUECKUMU KOPHSIMHU N— bubmuoreka [IOK
O CcTeneHu https://m.edsoo.ru/2ab1c7bc

29 JleiicTBus ¢ apu(METHUECKUMU KOPHSIMH N— bubmuoteka [IOK
O cTeneHu https://m.edsoo.ru/each053c

30 JlelicTBus ¢ apu(MeTHUECKUMU KOPHIMU N— bubmmnoreka HOK
Ol cTeneHu https://m.edsoo.ru/8a5ada51

31 Pemenne nppanoHaNbHBIX YPABHEHUN U bubmmnoreka HOK
HEPABCHCTB https://m.eds00.ru/69106ae7
Pemenne nppannoHalbHBIX ypaBHEHUN U bubmuoreka [IOK

32
HEPABEHCTB https://m.edso00.ru/9362fead

33 PelreHne nppalMOHAIBHBIX YPABHEHUN U bu6muoreka [JOK
HEPABEHCTB https://m.edso0o.ru/78d9b391

34 Pemrenne nppanoHaNbHBIX YPABHEHUN U bu6muoreka [JOK
HEpPaBEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue nppannoHalbHbIX ypaBHEHUN U bubmuotexa [JOK

HEPaBEHCTB

https://m.edsoo.ru/87e5e52d
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bubnunorexa LIOK

36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU https://m.edsoo.ru/eb0cc5ed
. . bu6nmorexa [IOK
37 CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU https://m.edsoo.ru/5£29b9b5
KounTponbhas pabota no teme
38 "ApudmeTrndeckuit KOpeHb N—0i CTETICHH. bubnmnoreka HOK
HppaunoHaibHble ypaBHEHUS U https://m.edso0.ru/f13af630
HepaBeHCTBa"
CuHyC, KOCUHYC U TaHT'€HC YHACIIOBOIO Bbu6moteka [JOK
39
aprymeHTa https://m.edso00.ru/5f605ed0
40 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO bubmmoreka [JOK
apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC bubnnorexa [JOK
YUCIIOBOTO apryMEHTa https://m.edsoo.ru/b8f5d49a
ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC bubmmnoreka HOK
42
YUCIIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpy>KHOCTb,
43 01II) e GHGH;: T HFOHOMepqueCKHx brbmmorexa [IOK
ber . P P https://m.edso00.ru/6df195a0
(GyHKIMI YKMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,
44 05 € eneHHT: T I/IFOHOMepyI/ILIeCKI/IX bubmmorexa [JOK
ped . p P https://m.edso0.ru/6b61c578
(GyYHKIUI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI bubmmorexa LIOK
™ R pMy https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI E’[I:r?sj:]/l;lr(r)f:cli{sifrc:}:c dd2aze
47 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI bubmorexa [TOK

https://m.edsoo.ru/b8a0ff2f
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bubnunorexa LIOK

48 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI https://m.edsoo.ru/12d1413c
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubmmoreka [JOK
49 .
BBIPAYKECHU I https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnuoreka [JOK
BBIPAKEHUHI https://m.edso00.ru/09ba5h3d
51 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnmnorexa [JOK
BBIPAYKEHU I https://m.edsoo.ru/1f4655da
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubmmoreka [JOK
52 .
BBIPAYKEHU I https://m.edso00.ru/76ce9958
53 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnuoreka [IOK
BBIPAKECHUN https://m.edsoo.ru/8fa598hb5
54 Pemienne TpuroHOMETpUYECKUX YPABHEHUI bubmmorexa [TOK
P P P https://m.edsoo.ru/6baefel9
55 Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM bubmmorexa [IOK
p P P https://m.edsoo.ru/alf8d141
56 Perrenue TpuroHOMeTpUYECKUX YpaBHEHUM brbmmorexa [IOK
P P P https://m.eds00.ru/65a0f2d0
57 Pemrenue TpuroHoMeTpruUECKUX ypaBHEHUM bubmorexa LOK
P P P https://m.edso0.ru/0d8a770d
58 Perrenre TpUroHoMeTpUUECKUX YpaBHEHUM bubnmorera LHOK
P P P https://m.edsoo.ru/cec28774
59 Perrenue TpUroHoMeTpUUECKUX YpaBHEHUM bubmmorexa LIOK
P P P https://m.edso0.ru/e6eec650
O6o006muienue no TemaM "OCHOBHBIE
60 TPUTOHOMETpHUECKUE (POPMYIIBI bubmmorexa LIOK
P P PMYIIBL " https://m.edsoo.ru/ae44ac4c
TpuronomeTpuueckue ypaBHEHHUs!
61 KonrtponsHas padora no teme "®@opmyibl bubmuotexa [JOK
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TpUrOHOMETpHUU. TpUroHOMETpUYECKHE
ypaBHeHus'"/Bcepoccuiickas mpoBepovHas
paborta

https://m.edsoo.ru/b46a8228

Hrorosas koHTpOJIBEHAS padoTa / bubnmnoreka HOK
62 . 1
Bcepoccuiickas npoBepouHas pabota https://m.edso0o.ru/188bbf6c
O0001enue, cucTeMaTH3alusI 3HaHUH 3a
63 KypcC aJre0opsl U Hayal MaTEMaTUYECKOr0 1 Bubmiorexa OK
yp p https://m.edsoo.ru/33e6629¢
agaymmza 10 xiacca
Apudmernueckas ¥ reoMeTprUICCKas
64 nporpeccuu. Mcnonb3oBaHue mporpeccuu 1 bubnunoreka LIOK
JUISL pEIIeHUs pealibHBIX 3a/1a4 MPUKIIATHOTO https://m.eds00.ru/d36669f8
XapakTepa
beckoneuHo yObIBaroIasi reoMeTpruiecKas
65 nporpeccusa. CymMmma O€CKOHEUHO 1 bubnmorexa IOK
borp Y . https://m.edso0.ru/1cbf72bl
yOBIBaIOIIEH reOMETPUIECKON MTPOrPEeCcCUu
bu6mmoteka IIOK
66 Popmya CIOXKHEIX MPOICHTOB 1 https://m.edsoo.ru/538fc437
bubmmoteka IIOK
67 (6)) 1
OPMYJTa CITOMHBIX HPOHEHTOR https://m.edsoo.ru/c2627eca
O0001enue, cucTeMaTH3allds 3HaHUH 3a
68 KypcC aJre0opsl U Hayal MaTEMaTUYECKOTO 1 bubmmorexa TTOK
yp p https://m.edsoo.ru/49f1b827
againn3a 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuyeckue
n/n Bcero H3yuyeHHusi o00pa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
1 Crenens ¢ pallMOHAJIBHBIM MMOKa3aTeIeM 1 bubmmorexa [JOK
pall https://m.edso0.ru/a52939b3
bubnunoreka LIOK
2 Caoii 1
poretba cretient https://m.edsoo.ru/ff601408
[Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaLUX Bbu6moteka [JOK
3 1
palOHAIBHBIE CTENIEHH https://m.edso0.ru/3d87e248
4 [TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX 1 bubnnoreka [JOK
palMOHAIbHBIE CTENIEHH https://m.edso00.ru/343c6b64
5 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1 bubmmnoreka HOK
palMOHAJIBHBIE CTENIEHU https://m.eds00.ru/4064d354
6 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 brbmmorexa [TOK
yp P https://m.edsoo.ru/be76320c
7 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 brbmmorexa [TOK
P P https://m.eds00.ru/3d408009
8 [TokazaTenbHble ypaBHEHHUS U HEPABEHCTBA 1 bubmmorexa [JOK
P P https://m.edsoo.ru/bd5ff0ec
9 ITokazarenbHbIe ypaBHEHUS U1 HEPABEHCTBA 1 bubmorexa HOK
P P https://m.edsoo.ru/cebf10c6
10 ITokazarenbHbIE ypaBHEHUS U1 HEPABEHCTBA 1 bubmorexa HOK
P P https://m.edso00.ru/536de727
1 [Toxa3zatenbHast GyHKIMS, €€ cBOICTBA U 1 bubmuotexa [JOK

rpaduk

https://m.edso0.ru/85bc8132
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KonTtponpHas pabora no teme "CreneHs ¢
palroHaNbHBIM NIOKa3areneM. [lokazaTenpHast

bubnunoreka LIOK

12
¢dbynakuus. [TokazareabHble ypaBHEHUS U https://m.eds00.ru/58e8e2{2
HepaBeHCTBA"
bubnunoreka LIOK
13 Jlorapugwm wicia https://m.eds0o.ru/3e3230d4
14 JecsaTuunble U HATypallbHbIE JIOTapU(pMBI ﬁg&?ﬁ;ﬁﬁ)gﬁieﬂ 2162
[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX bubmmoreka [JOK
15
JorapupMbl https://m.edsoo.ru/da48154c
16 [Ipeo6pa3oBanue BbIpaxxeHH, CoaepKaLUX bu6mmoteka [JOK
J0TapuQMbI https://m.edsoo.ru/4beff03b
17 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX bubnuoreka [IOK
aorapu@msl https://m.edsoo.ru/fe189f2d
18 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubmmnoreka HOK
J0rapuQmbl https://m.edsoo.ru/fadb8aab
19 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA bubmmorexa LIOK
P P P https://m.eds00.ru/3034724e
20 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA bubmrorexa LTOK
P P P https://m.edsoo.ru/712ac2d9
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA buomorexa LIOK
P P P https://m.edsoo.ru/9e3f4bc9
22 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA buomorexa LIOK
P P P https://m.edsoo.ru/15bclcfb
93 Jlorapugmuueckas pyHKIus, € CBOUCTBA U bubnuorexa [IOK
rpadux https://m.edsoo.ru/d68bbe9d
24 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U bubmuoreka [IOK

rpaduk

https://m.eds00.ru/9d102051
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Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA Bu6muotexa [JOK
25
u rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA bubmunoreka [JOK
u rpaduku https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA bubmmoreka [JOK
27
U rpaduku https://m.edsoo.ru/ba9da96d
Tpuronomerpuieckne GyHKINHU, UX CBOICTBA Bbu6motreka [JOK
28
U rpaduku https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB buomorexa LIOK
https://m.edsoo.ru/5272b9al
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB buomorexa LIOK
https://m.eds00.ru/0c837397
31 [TprMepbl TPUTOHOMETPHUECKUX HEPABEHCTB bubmxoreka LTOK
https://m.edsoo.ru/e6e1901f
32 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB bubnrorexa LTOK
https://m.eds00.ru/0f903c75
KonrponbHas pabora no reme
"Jlorapudmuueckast pyHKIuUS.
33 Jlorapugmuueckue ypaBHEHUs U bubmuoreka [IOK
HepaBeHCTBa. TpuroHoMerpruyeckue QyHKIUN https://m.eds00.ru/10130727
u ux rpadukn. TpuroHoMeTpudecKue
HepaBeHCTBA"
bubnunorexa LIOK
34 Henpepeimisie pynicumn https://m.eds00.ru/403bfb0d
35 MeTtoa HHTEpBAJIOB JIJIsl pEIICHHUS] HEPABEHCTB bromorexa LIOK
https://m.edsoo.ru/6db0b423
36 MeToa UHTEPBAJIOB TSI pEIICHUST HEPAaBEHCTB bubnmorexa LOK

https://m.edsoo.ru/0adbcelb
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bubnunorexa LIOK

37 Hpowssosas dynicunn https://m.edsoo.ru/0731ad3d
bu6nmorexa [IOK
38 Hpomssosas dynicuun https://m.eds00.ru/723dd608
39 ['eomeTpryeckuit 1 PU3NUECKHUI CMBICIT bubmmoreka [JOK
MIPOU3BOJHOMN https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii u HpU3NIECKHA CMBICI bu6mmoteka [JOK
IIPOU3BOJHOU https://m.edsoo.ru/a413eca9
. bubnuorexa [{OK
41 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN https://m.eds00.ru/c7550e5¢
. bubnuorexa [JOK
42 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIUN https://m.edsoo.ru/14ab3cdb
43 [IpousBonHas CyMMbl, IPOU3BEACHMUS, Bbu6motreka [JOK
YacTHOTO (YHKIIUMA https://m.edsoo.ru/c12a0552
44 ITponsBogHas CyMMBI, IPOU3BEACHNUS, bubmuoreka [IOK
YacTHOTO (PyHKIUH https://m.edsoo.ru/d598f201
45 IIpou3sBoaHas CyMMBI, IPOU3BEICHHUS, bubmmnoreka HOK
Y4acTHOTO (DYHKIIMH https://m.edsoo.ru/1de34d4d
46 [IprMeHeHne MpOn3BOIHON K UCCIIEA0BAHUIO bubmmnoreka HOK
(GyHKIMI HA MOHOTOHHOCTh M 3KCTPEMYMBbI https://m.edsoo.ru/17af2df9
47 [Ipumenenne Mponu3BOIHON K HCCIIET0BAHUIO bubmuoreka [IOK
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/a8ca5ad4
[IpuMeHeHre IPON3BOIHON K UCCIEA0BAHUIO bu6muoreka [JOK
48 .
(GyHKLIUH HA MOHOTOHHOCTD U AKCTPEMYMBI https://m.edsoo.ru/0b411edd
49 IIpuMeHeHne MPON3BOJHON K UCCIIETOBAHUIO bu6muoreka [JOK
(GYHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 HaxosxneHre HanOoIbIIIero 1 HAMMEHBIIIETO bubmuorexa [{OK

3HaYeHUs (PYHKIIMH HA OTPE3Ke

https://m.edsoo.ru/fac78f05
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51 HaxosxneHre HanOoIbIIIero ¥ HAMMEHBIIICTO bubnuorexa [{OK
3Ha4YCHMs PYHKIIUU HA OTPE3KE https://m.edsoo.ru/fb6a8acf
59 HaxosxneHre HanOoIbIIIero ¥ HAMMEHBIIIETO bubmuorexa [JOK
3Ha4YeHUs (YHKIUU Ha OTPE3Ke https://m.edsoo.ru/cffcb7e5
Haxoxnenne HanOOJIbIIEro U HaNMEHBIIIETO bubnunorexa LIOK
53
3Ha4YeHMs PYHKIIUU HA OTPE3KE https://m.eds00.ru/d9469916
54 Haxoxnenrne HanOGonbIIero 1 HAMMEHBIIIETO bubnnorexa [IOK
3HaueHus GyHKIMHU Ha OTPE3Ke https://m.edso0.ru/ad15000e
55 Haxoxnenrne HanOGoibIero 1 HAMMEHBIIIETO bubnuoreka [{OK
3HaueHUs (YHKIIUU HA OTPE3KE https://m.edsoo.ru/86adcbfd
[TpumeHneHne mPOU3BOTHON SIS HAXOXKACHUS
HAWIYYIIEro PeuIeHUs B IPUKIIATHBIX
56 3a, aq}g( st I())n e eJ'IeHI/I}f CKO iLCTI/I bubmmorexa [JOK
a s pea 13 https://m.eds00.ru/13205d80
nporecca, 3alaHHOro GopMysIon Win
rpaduxkom
57 Konrtponsnas padora no reme "[IponsBoanas. bubmmnoreka HOK
[Tpumenenne npon3BogHON" https://m.edsoo.ru/f8ed5f99
bubmmoteka IIOK
58 I1 . T
eprooOpasHa. Tabamua nepBoodpasHeIX https://m.edso0o.ru/d777edf8
bubnunorexa LIOK
59 II .T
epBoodpasnas. Tadauua nepeoodpasHbix https://m.eds00.ru/30c3697b
60 WnTerpan, reomeTpuueckuil 1 pu3nyecKuii bu6muoreka [JOK
CMBICJI UHTErpaia https://m.eds00.ru/391272c9
61 WuTerpain, reomeTpuyeckuil U Gu3ndecKuit bu6muoreka [JOK
CMBICJT MHTETpaia https://m.edsoo.ru/d359fb5f
WnTerpan, reomeTpuueckuii 1 pu3nyecKuii bubnuorexa [IOK
62
CMBICJI HHTETpAJIa https://m.edso0.ru/07eb464b
63 Brruncnenue uaTErpana no Gopmyie bubmmoreka [JOK
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Herorona—JIeitOHuIa

https://m.edsoo.ru/b9b225c3

64 Breruucnenne uHTEerpana no Gopmyie bubmuorexa [IOK
Hrrotrona—IJleitObnuna https://m.edsoo.ru/b800deb4

65 Brruncnenue unrerpaia no ¢popmyie bubmmoreka [JOK
Herorona—JleiiOuuia https://m.edsoo.ru/f5eed075

66 Brruncnenue wHTErpana no Gopmyiie bubnmoreka [JOK
Hrrorona—1Jleiibnuna https://m.edsoo.ru/41da431a

67 CucreMbl TUHEHHBIX YpaBHEHUN bubmmorexa LIOK

https://m.edso00.ru/h648235a

68 CucTteMbl TUHEHHBIX YpaBHEHUH bubmorexa LIOK

https://m.eds00.ru/5ab83864

69 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO bubnuoreka [IOK
CHCTEMBI JINHENHBIX YPaBHEHU https://m.edsoo.ru/a4d65ee5

70 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO bubmuoreka [IOK
CUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/aa5962el
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubmmnoreka HOK
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.eds00.ru/48190472
YPaBHEHHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 palMOHAIBHBIX, UPPALMOHAIBHBIX, bu6muoreka [JOK
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 pallOHAIBHBIX, UPPALHOHAIBHBIX, bu6muoreka [JOK
NOKa3aTebHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, but6mmoreka [IOK
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pallOHATBHBIX, UPPALIMOHATBHBIX,
MO0Ka3aTeIbHbIX, JOrapu(PMUUECKUX
ypaBHEHUU U HEPABEHCTB

https://m.edsoo.ru/81cccfe9

Hcnonb3oBanue rpadukoB GyHKIUN A5t bubnmnoreka HOK
75 .
pELICHNUS] YPABHEHHUIN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonb3oBanue rpadukoB PyHKIUN 115 bubnmnoreka HOK
pelIeHUs] YpaBHEHHI U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHue ypaBHEHUH, CUCTEM U
77 HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHIX bubmmoreka [JOK
3a/1a4 U 3a/1a4 U3 pa3IndHbIX 00IacTeil HayKu https://m.edsoo.ru/ca878deb
Y peajbHOM KU3HU
KonTtponpHas padora no Teme "UnTerpan u Bbu6mmotreka [JOK
78 ="
ero npuMeHeHus. CucTemMsl ypaBHEHUN https://m.edsoo.ru/471c735b
Harypanbnbie u 11e1p1e yucia B 3aja4ax u3 bu6nmorexa LIOK
79 .
pEATBHOM KU3HH https://m.edsoo.ru/3ceel327
80 Harypainbnsle u 1iesble yncia B 3aa4ax u3 bubmmnoreka HOK
peanbHON KU3HU https://m.edsoo.ru/a35a131d
HarypanbHbie 1 1ienble yncna B 3aayax 13 bubmmoteka IIOK
81 .
pEATBHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy AEMMMOCTH HETBIX YUCET Bubmmorexa [IOK
P A H https://m.eds00.ru/51696a67
83 [Tpu3HAKK AETUMOCTH TEJIBIX YUCEIT Bubmmorexa [IOK
P A H https://m.edsoo.ru/fab81c0Oe
84 [Ipu3Haku 1enMMOCTH LETBIX YUCEN bubnmorera LHOK
P a H https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS but6mmorekxa [IOK
3HaHUU. YpaBHEHUSA https://m.eds00.ru/0312cf8c
86 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS but6mmoreka [IOK
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3HAaHUHU. YpaBHEHUS

https://m.edsoo.ru/247d2fe7

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bub6nmoreka [IOK
3HaHUHU. YpaBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bubnunoreka LIOK
3HAHUU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bubnunoreka LIOK
89 N
3HAHUU. YpaBHEHHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL bu6nmorexa LIOK
3HAaHUU. YpaBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT bubnunoreka LIOK
3Hanuil. HepaBeHncTBa https://m.edsoo.ru/a86014el
92 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS bu6nunorexa LIOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs bu6nmorexa LIOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS bubmmnoreka HOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/c3d4b282
[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS bu6nmorexa LIOK
95 . .
3HaHu#. CucTeMbl ypaBHEHUI https://m.edsoo.ru/a20b8a4c
96 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs bubnunorexa LIOK
3HaHUH. CHucTeMbl ypaBHEHUN https://m.edsoo.ru/a012476d
97 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIUS bu6muoreka [JOK
3HaHui. OyHKUIKH https://m.edsoo.ru/d620c191
98 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bubnunorexa LIOK
3HaHui. OyHKIMH https://m.eds00.ru/7017196f
bubnunoreka LIOK
99 Hrorosas konTpoILHAT padoTa https://m.edso0.ru/513c9889
100  Hrorosast KOHTpoJbHAs paboTa bubmuotexa [JOK
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O0001enue, cucreMaTA3alus 3HaHUH 3a

https://m.eds00.ru/2276973

101  xypc anreOpsl ¥ Ha4Yal MaTEMAaTUUYECKOrO 1 bubmotexa [IOK
yp P https://m.edso0o.ru/3330f7ef
agann3a 10-11 xnaccos
O0o00611eHNEe, cUCTEMATHU3allis 3HAHUH 3a
102  kypc anreOpsl 1 HaYaJI MaTEMATUYECKOTO 1 bubmmorexa LIOK
My https://m.edsoo.ru/cead345e
agaimmsa 10-11 ximaccos
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi
pe3yJabTara
1 Yucna u BBIYUCIIECHUS
11 OnepupoBaTh MOHATUSAMH: PpAIMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHASI U AECATHUYHAS IPOOb, TPOIICHTHI
12 Beimonuate  apudmernyeckue — omepaluMM € pAlMOHAIBHBIMH U
' JeHCTBUTEIIBHBIMU YHCIIaAMHU
13 BeimonHaTe npuOIMKEHHBIC BEIYMCIICHUS, MCIIONB3YS TPAaBUIIa OKPYTIICHHS,
' JieNaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH
OnepupoBaTh MOHATUSIMH: CTEIEHb C IEJBIM IIOKa3aTejeM, CTaHAapTHas
14 dopma 3ammcH JEHCTBUTENLHOTO 4YHCIA, KOPEHb HATypaJbHOW CTETCHU;
' UCTIOJIB30BaTh TMOAXOAINYI0 (HOpPMY 3allMCH JEHCTBUTENBHBIX YHCET IS
peLIeHHs MPAKTUYECKHX 33/1a4 U PEACTABICHHUS JAHHBIX
OnepupoBaTh MOHATUAMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOIO YIJIA;
15 WCIIOJIB30BaTh  3alMCh  MPOM3BOJILHOTO  yrjla  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OmnepupoBaTh TOHSATHSIMH: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, MppaIoHaILHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUYECKOE YpaBHEHUE
99 BeimonHATe 1peoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH M pemaThb
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonHATe npeoOpa3zoBaHMs IENbIX, PALMOHAIBHBIX M HpPpalMOHAIBHBIX
2.3 BBID@KEHUII M pemaTb OCHOBHBIE THUIBI IENbIX, palMOHAIbHBIX U
UppalMoOHAIbHBIX YPABHEHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHUSI U HEPABEHCTBA /ISl PEIICHUS MaTEMaTHYECKHUX 3aa4
' ¥ 33/1a4 U3 pa3InYHbIX 00JIacTel HAYKU U peallbHOM KHU3HU
MogenupoBaTh pealbHbIE CHTyalldd Ha s3bIKE alreOpbl, COCTaBJISThH
2.5 BHIPOKEHUS, YPaBHEHHUs, HEPABEHCTBA TI0 YCIOBHIO 3aJadd, HCCIEIOBAThH
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allapara ajireopsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMU: (YHKIUS, CIOCOOBI 3aJaHusd (pyHKUMH, 001acTh
3.1 OTIpeieNIeHUs] U MHOXKECTBO 3HaueHUH (yHKIMHU, rpaduK QYHKIUH, B3aUMHO

oOpartHble GyHKINUN
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OnepupoBaTb NOHATHUSAMM: UYETHOCTh W HEYETHOCTh (DYHKIUH, HYIH

32 (GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
3.4 Ctpouth ¥ uuTaTh rpadMKu JUHEHHON (PYHKIIMH, KBAAPATHYHON (YHKIUH,
' CTENEeHHON (YHKIIMU C LEJIBIM [T0Ka3aTeIeM
Hcnonw3oBarte Tpaduky (QYHKOMA JUIsI  HWCCIEAOBAHUS IPOILECCOB U
3.5 3aBHCUMOCTEHl TpU pelIeHUH 33434 M3 JPYruX Y4eOHBIX INPEJAMETOB H
peanbHOM JKHU3HHU, BBIpaXKaTh (POpMyIaMU 3aBUCUMOCTH MEXy BETMUNHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTb HOHATUSAMM: IOCJIEIOBATENbHOCTb, apU(pMeTHUecKas MU
' reoMeTpHuecKas IPorpeccuu
4 OnepupoBaTb MOHATUSMH: OECKOHEYHO YyOBIBalOmIasi TreoMeTpUYecKas
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3agaBarh OCJIE10BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMHU
44 Hcronp30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEH U POTPECCUI TSl PeILICHHS
' peanbHbIX 33]a4 IPUKIIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, OIEPALlUH HaJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar il ONHCAHHS
5.2 peasbHBIX MPOLIECCOB U SIBIICHHUM, NMPH PEIICHUH 33734 U3 JPYTUX Y4eOHBIX
PEIMETOB
5.3 OnepupoBaTb  HOHATHIMHU: olpelielieHue,  Teopema,  CIE/ICTBUE,
' JI0Ka3aTENbCTBO
11 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yJabTara
1 Yucna u BBIYMCICHUS
OmnepupoBarh MOHATUSIMH: HAaTypalbHOE, II€JI0€ YHCIO; WCIOJIb30BaTh
1.1 MPU3HAKU JICIMMOCTH LEJIbIX YHUCEJ, pa3JIOKEHHE 4YuCla Ha MpPOCThIE
MHOKHUTEIH [T PEeLeHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PAllMOHAJILHBIM MTOKA3aTeIeM
13 OmnepupoBaTh MOHATUSAMH: JIOTapu(pM YHUCIIA, JECATUYHBIE U HaTypajlbHbIE
' JorapuQMsbI
2 VYpaBHeHMs U HEPABEHCTBA
[IpumeHnsTh cBOlMCTBAa CTENeHM s MpeoOpa3oBaHUs  BBIPAKEHHIH,
2.1 ONEepUPOBATh MOHATHAMM: II0KA3aTeIbHOE YpaBHEHHWE U HEPaBEHCTBO;
peraTh OCHOBHBIC THITHI TOKA3aTEILHBIX YPAaBHEHHH U HEPABEHCTB
2.2 BbImonHATE npeoOpa3zoBaHUs BBIPAKEHHUH, COAEPKAIIUX JIOTapH(MBbI;
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ONEpPUPOBATH TOHATHAMMU: JIOTapU(PMHUECKOE ypaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

2.3 HaxoauTs perienus npocTeNIINX TPUTOHOMETPUYECKMX HEPABEHCTB
OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHEWHBIX YpaBHEHHH U €€ pelleHue;
2.4 UCIOJIb30BATh CUCTEMY JIMHEHHBIX YpaBHEHUHN sl pelieHHs MPaKTHUECKUX
3aja4
95 Haxonuts perieHus npoCTeNINX CUCTEM U COBOKYITHOCTEH PALlMOHAIIBHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peaibHble CHUTYallMM Ha s3bIKE aireOpbl, COCTaBISATh
2.6 BBIPQKEHUS, YpaBHEHUs, HEPABEHCTBA M CHCTEMbI II0 YCIIOBUIO 3aJayH,
HCCIIeI0BATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM anrapara areOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh  TOHATHAMH:  THEepUOAMYECKas  (QYHKIHSA, TMPOMEXYTKH
31 MOHOTOHHOCTH (YHKUHMH, TOYKHA SKCTpeMyMmMa (YHKIWH, HauOoJsbIIee Hu
' HavMeHblllee 3Ha4eHUs (YHKIMM Ha IPOMEXYTKE; HCIOJIB30BATh UX I
uccienoBaHus (QyHKLIUH, 331aHHOH rpagukomM
OnepupoBaTh MOHATHAMHU: TpapUKH IMOKA3aTEIBHOM, JOrapu(MUIECKOn
3.2 TPUTOHOMETPUYECKMX (YHKIMH; w300pakaTb WX Ha KOOPAWHATHOU
IUIOCKOCTHU U MCIOJIb30BATH JJISl PEILICHUS] YPAaBHEHUI U HEPAaBEHCTB
33 N300pakaTh Ha KOOPAWHATHOHN IUIOCKOCTH I'paUKH JIMHEHHBIX ypaBHEHUI
' U UCHOJIb30BaTh UX JJI PELIECHUS] CUCTEMbI IMHEHHBIX YPAaBHEHUM
34 Hcnonb3oBate rpaduku GyHKUMH I8 UCCIENOBaHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX JAUCLUILINH
4 Hauana maremaTndeckoro anaiamnsa
OmnepupoBaTh NOHATHIMHU: HEMPEepbIBHAS (DYHKIIMS, TPOU3BOAHAS (DYHKIUH;
4.1 UCIOJIb30BATh T€OMETPUUYECKUA M (PU3MUECKUIM CMBICI HPOM3BOIHOW IS
pelieHus 3a1a4
42 HaxoauTe  mpou3BOJHBIE  BJIEMEHTAapHbIX  (YHKIMH,  BBIUUCIATH
' MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKLIUH
Hcnonb3oBaTh  NMpoM3BOAHYIO Ui HCCIAEAOBaHUSA  (PYHKIMHM  Ha
4.3 MOHOTOHHOCTh U AIKCTPEMYMBI, MPUMEHITh PE3YIbTAThl HCCIEIOBAHUS K
MOCTPOEHUIO IPpahuKOB
44 Hcnonb30BaTh MpPOU3BOAHYIO U HAXOXKJEHUS HAWIyYIlEero peHIeHUs B
' MPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-I)KOHOMUYECKHX, 3a]ja4ax
45 OnepupoBaTh MOHATUAMHU: TepBOOOpa3Hasi M HMHTErpajl; IMOHUMATh
' reOMETPUUECKUH U (PU3NYECKHI CMBICI HHTETpaja
46 Haxomuths nmepBooOpasHble 3yieMeHTapHbIX (YHKIUH, BBIUKUCISATH MHTETpall
' no opmyne Hetorona — JleiiGuuma
47 Pemarp mpuknanHele 3agaud, B TOM YHUCIE COLIMAIbHO-3KOHOMHYECKOTO U

(bu3H9IecKoro Xxapakrepa, CpeJICTBAMU MaTeMaTHYECKOTO aHAIIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYMCIECHUS
Parnmonanbueie yrcna. OOBIKHOBEHHBIE U AECATHYHBIC APOOH, POLIEHTHI, OECKOHEUHBIE
11 | MepHomHIECKUE npodu. Apudmernyeckre Omnepanuyd ¢ pPaUOHAIBHBIMU YHCIAMHU,
' npeoOpa3oBaHUsl YHCIOBBIX BbIpaXeHUU. [IpuMeHeHune npobel W MPOLEHTOB IS
peLICHUS TPUKIAAHBIX 3aa4 U3 PA3JIMYHbIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU
JleiicTBuTenpHbie yncna. PalinoHanbHbIe U HppAIMOHANBHEBIE YuCla. ApudMeTHdecKue
1.2 | omepauuu ¢ JAEHCTBUTENBHBIMH 4YHCIaMU. [IpuOMKEHHBIE BBIYMCIICHUS, IpaBHIIA
OKpYIJICHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BBIYACICHUN
Crenenb ¢ nenbiM nokaszareneM. CtanaapTHas (popma 3anucu AeMCTBUTEIBHOTO YUCIA.
1.3 | Hcnosnb3oBanue noaxonsiieid (GpopMbl 3amUCH JEHCTBUTENBbHBIX YUCEN AJIS PELICHMS
IIPaKTUYECKMX 3a]1a4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuil KopeHb HaTypanbHOH creneHu. /[leiictBus ¢ apudmernueckumu
' KOPHSIMM HaTypaJbHON CTEIICHH
15 CuHycC, KOCHHYC U TAHI'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnmecTBa M TOXIECTBEHHBIC TPEOOPA3OBAHUS
99 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHE
' hopmyJIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHHMsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
WHTEPBaJIOB
2.4  Pemienue 1eibIx U IpOOHO-PAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5  Pemenue uppanoHaJIbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6  Pemenue TpUTOHOMETPHUYECKUX ypaBHEHUN
57 IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJa4 U 3a1a4 U3
' Pa3IUYHbBIX 00J1aCTel HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocodbl 3amanus (yHkuumu. ['padux ¢Gynkuuu. B3aumHO oOpaTHBIE
' GyHKIUHK
3.9 Ob6nacte omnpeaeneHus © MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymum  ¢yskuumm.
' [IpomexxyTKH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 Crenennas QyHKIMS ¢ HaTypaJIbHBIM M IIEJIBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0if cTenenu
3.4  TpuroHoMeTpudeckas OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUIECKUX (YHKIIHH
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YH1CJIOBOI'O apryMEHTa

4  Hadana MaTeMaTH4eCKOIo aHalIu3a
41 [MocnenoBarenbHOCTH, CIOCOOBI  3aJaHUsl  MOCJIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [10CJIE10BATEIbHOCTH
Apudmernueckass W TeoMeTpuyecKkas IporpeccMu. beckoHeyHO yObIBaromias
4o | TEOMETpHYECKas NPOrpeccHs. CymMa O€CKOHEYHO YOBIBAarOIIEH TIeoMeTpUYECKOn
' nporpeccud. PopMysia CIOXKHBIX HPOLEHTOB. lcnonb3oBaHue mporpeccuu Ui
peleHts peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5  MHoxecTBa U JI0rUKa
MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. [narpammel Ditnepa — Benna. [Ipumenenue
5.1  TeopeTuKO-MHOXKECTBEHHOTO aImapara JUlsl ONMCAHUS PealbHbIX IPOLIECCOB U SBICHUH,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB
5.2  Ompepnenenue, TeopeMa, CIICJACTBHUE, JOKA3aTEIBCTBO
11 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Yucna ¥ BIYUCIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCE
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresaeM. CBoicTBa cTeneHH
1.3 Jlorapudm uncna. [lecaTnynable U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
2.2  IIpeobpa3oBaHue BBIpAKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4  Tloka3aTenmbHBbIC YpaBHEHUS M HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTteMbl TUHEHHBIX YpaBHEHUH. Pernenne npukiagHpIX 3a1aq ¢ MOMOIIBIO CHCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [IpumeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3a/1a4 U
' 3aJa4 U3 Pa3IU4HbIX 00JIaCTel HAYKU U pealbHOU KU3HU
3 @yHKIMH U TpadUKH
Oynkuus. Ilepuonuueckune ¢yHkuuu. I[IpoMexyTKH MOHOTOHHOCTH (YHKIIUH.
3.1  Makcumymbl W MHMHUMYMBI (GyHkiuM. HauOomnbinee M HauMMeEHblIee 3HAYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [Toxa3zaTtenbHast 1 norapudmuyeckas QyHKIMH, UX CBOWCTBA U IpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A7 pelIeHHUs] ypaBHEHUH U TMHEWHBIX CUCTEM
3.5  Hcnonb3oBanue rpapukoB QyHKIMHI 11 MCCIEA0BAaHHS MTPOLECCOB M 3aBUCUMOCTEH,
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KOTOpPbIE BOSHHUKAIOT MPH PEIICHUH 33/1a4 U3 APYIHX y4eOHBIX MPEIMETOB U peaIbHOM

KU3HU
4 Hayana maTemaTnueckoro anaamsa
4.1 HenpepsiBable GpyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuaeckuit 1 GU3NMUECKH CMBICI TPOU3BOIHOM
43 [TponsBosHble 31eMeHTapHbIX (yHKIMHA. DopMysibl HaXO0XKIEHHS IPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (QYHKIIMUH
[IpumeneHne mTPOM3BOMHONW K MCCIENOBAaHMIO (YHKIHMA HAa MOHOTOHHOCTH H
4.4 SKCTpeMyMbl. HaxokaeHne HamOOJIbIIer0o W HAaMMEHBIIEro 3HAa4YeHUs (YHKIUU Ha
OTpe3Ke
45 [IpumeHenue Mpou3BOIHON JUIsl HaXOXKACHHSI HAWIYYILEro PELIEHUS B IMPHUKIAIHBIX
' 3aaydax, AJIs ONpeaesieHUs] CKOPOCTH IpoIiecca, 3a1aHHOro (opMyInoil uitu rpadukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reomerpudeckuii U Gpu3nuecKkuii cMbIci. Beruucienne mHTErpaiga mo

dbopmyrne Herotona — JleiiOnuma
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PABOYAS ITPOTPAMMA YYEGBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yueOGHOro kypca «['eomerpus» 0a30Boro ypoBHS st
obywarormuxcst 10 —11  «maccoB paspaborana Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO O0pa30BaTEIBLHOTO CTaHAApTa CpPeAHEro oOmero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHHIO, W TpaJULUNA POCCUIMCKOrO oOpa3oBaHusa. Peanmuzanus mnporpammsl
oOecrieunBaeT OBJIAJICHUE KIHOYEBBIMU KOMIETEHIUSIMH, COCTABISIOLIUMU OCHOBY JUIS
CaMOpa3BUTHUA U HENPEPHIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOLIEKYJIbTYpPHOTO,
JUYHOCTHOTO ¥ MO3HABATEIBLHOTO PA3BUTHS JTMUYHOCTH 00YUAIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOT0 Kypca reOMEeTpUM Ha YPOBHE CPETHETO 00IEero 00pa3oBaHUs
0oOyCIIOBIEHa MPAKTHUYECKOM 3HAUMMOCTBIO METANpPEAMETHBIX U  IPEIMETHBIX
pe3ysibTaToB  OO0y4eHHs] TEOMETPUM B  HANpPaBJICHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaromuxcs, (popmupoBaHus (YHKIUMOHAIBHOW MaTeMaTH4YeCKOW TI'pPaMOTHOCTH,
U3Yy4EHHUs JPYTruX Y4YeOHbIX AMCUMIUIMH. Pa3Butue y 0O0ydarommxcsi MpaBUIIbHBIX
NPEICTaBICHUA O CYIIHOCTH W TIPOUCXOXKIECHUM TEOMETPUYECKHX abCcTpakiuii,
COOTHOIIIEHUH PEATBHOTO M HWICAIBHOTO, XapakTepe OTPaKEeHUs MaTeMaTHUeCKOM
HAYKOMW SIBJICHUW U MPOIIECCOB PEATBHOTO MHpPa, MECT€ TEOMETPUHU B CHCTEME HayK U
pOJIM MATEMaTHYECKOIO0 MOJEIUPOBAHUS B HAay4YHOM IMO3HAHMM M B MPAKTHKE
CHocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUaIIUXCS, a TAK)KE KaueCTB
MBILUICHUSI, HEOOXOUMBIX JJIsl a1allTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBiIsieTcs OJHUM U3 0a30BbIX MPEAMETOB Ha YPOBHE CPEIHETO OOLIETO
0o0pa3oBaHUs, TaK KakK OOECIEeYMBAET BO3MOXHOCTh U3Y4YEHHUSI KakK JUCHUIUIUH
€CTECTBEHHO-HAYYHOM HANPABJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MblluieHUe, (opMHpyeMoe TpPH HU3YYCHHH OOydYaromUMUCS
MOHSATUWHBIX OCHOB T'€OMETPUHU M MOCTPOCHUHU IIETIOYKU JIOTUYECKUX YTBEP)KICHHUA B
XOJIe pEelICHUs Te€OMETPUUYECKUX 3a/lad, YMEHHE BbIIBUTaTh U ONPOBEPraTh TUIOTE3bI
HEMOCPEICTBEHHO UCMOIb3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAyUYHOTO IIUKJIA, B
YaCTHOCTH U3 Kypca PU3HKH.

YMeHue OpueHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTsx JAesTeNbHOCTH YenoBeka. OpueHTaIHs YeJI0BeKa BO BPEMEHH U MPOCTPAHCTBE
— HE00XO0MMOE YCIIOBUE €r0 COLMAIBHOIO OBITUS, (hOpMa OTPAXKEHUSI OKPYKAIOILIETO
MHUpPA,  YCJIOBHME  YCIEIIHOTO  IO3HAHUS U AKTUBHOTO  IpeoOpa3oBaHUs
neiictButensHocTd. OmnepupoBaHME MPOCTPAHCTBEHHBIMH O0pa3amMu  OObEeIUHSET
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pa3Hble BUIbl y4eOHOM ©  TPYNOBOM JI€ATENbHOCTH, SBJSIETCS OJHUM U3
npoecCHOHaNBbHO BaXKHBIX KayeCTB, MOATOMY aKTyallbHa 3a7ada (OpMUPOBAHUS Y
o0Oy4aromuxcsit MPOCTPAHCTBEHHOTO MBIIUICHUS Kak pPa3sHOBUIHOCTH OOpa3HOTO
MBIIJICHASI — CYIIECTBEHHOTO KOMIIOHGHTa B TMOJATOTOBKE K MPaKTUYECKON
JESATETLHOCTH 110 MHOTUM HaITPaBJICHUSIM.

[lenbp ocBoeHus mporpammel yueOHoro kypca «I'eomerpusi» Ha 0a30BOM ypOBHE
00yueHust — 001Ieo0pa3oBaTeILHOE U OOIIEKYJIHTYPHOE Pa3BUTHE 00YUYaIOITUXCS yepes
obOecrieueHne BO3MOXKHOCTH TIPUOOPETEHHS] M HCIOJIb30BAaHUS CUCTEMATUYECKUX
F€OMETPUYECKUX 3HAHUM M JEUCTBUM, CHEHUPUYHBIX TE€OMETPUH, BO3MOKHOCTH
YCIICITHOTO TPOJOJDKEHUSI O00pa3oBaHUS MO CHEIUAIBHOCTSIM, HE CBA3aHHBIM C
MIPUKJIATHBIM UCTIOJIF30BAaHUEM T€OMETPHUH.

[TporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeIHA3HAYCHA I 00YJIAIOIINXCS
CpPemHEW IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUH Ha YpPOBHE
OCHOBHOT0 0011ero oopa3oBanus. Takum oOpa3om, oOyuaromuecss Ha 0a30BOM ypOBHE
JIOJDKHBI OCBOWUTH OOIME MaTeMaTHYEeCKUE YMEHHUSA, CBSI3aHHBbIE CO cHerupuKon
reOMEeTpUU U HEOOXOAUMBIE JUIsl )KU3HU B coBpeMeHHOM oOmectBe. Kpome atoro, onu
UMEIOT BO3MOYKHOCTb M3yYUTh TIE€OMETpHUIO0 Ooisiee TIIyOOKO, €ciiu B JalIbHEHIIEM
BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHUAX B MpodeccrnoHaTbHOMI
JESITEIBHOCTH.

JlocTikeHHe  1enu  OCBOEHHUS  MPOTpaMMbl  OOECHEYMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 3a/ay. [[puopuTeTHRIMU 3aayaMu OCBOCHHMs Kypca «I eomeTpum»
Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmMupoBaHUE MpPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOU KYJIbTYpPhI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE TPEACTABICHUS O MHOTOTPaHHHKAX M TeJaxX BpAaIIECHHUS KakK O
BOKHEUIITUX MaTEMaTHYCCKUX MOJCIISIX, IMO3BOJISIONMIUX OMUCHIBATh U M3ydaTh
pa3HbIC SABIEHUS OKPYKAIOIIEro MUPA;

e (opmupoBaHue yMEHHs pacliO3HABaTh HAa YePTEXkaX, MOJEISAX U B PEabHOM
MHUpPE MHOTOTPAaHHUKH U TeJia BPAIIICHHUSI,;

e OBJAJCHUE METOJAMHU pPCIICHUs 33Jad Ha TMOCTPOSHUS Ha H300paAKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBanme yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHATHSMH O
MHOTOTPaHHHKAaX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJIAJICHUE aNTOPUTMaMHU PEIICHUS OCHOBHBIX THIOB 3aaay; (opMHUpOBaHUE
YMEHHsI TIPOBOJIUTH HECIOKHBIE JOKA3aTEIbHbIE PACCyKICHUS B XO/I€ PEIICHUS
CTEPEOMETPUIECKHUX 33724 U 33J1a4 C MPAKTUIECKUM COJICPIKAHUEM;

e Pa3BUTHE HWHTEIUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0yYaromuxcs,
MO3HABATEIILHON AaKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH
MBIIILJICHUS;
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e (opmupoBanue (QyHKIIMOHAIBHON TI'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUHU:
YMEHHUE pACIO3HABATh MPOSIBICHUS T€OMETPUUYECKUX MOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEHN B peabHbIX )KM3HEHHBIX CUTYAIUSIX U MPU U3YUYECHHUU JAPYTHUX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEd M 3aKOHOMEPHOCTEM,
dbopMyIMpoBaTh WX Ha S3bIKE TEOMETPHH W CO3/1aBaTh T'€OMETPUUYCCKUC
MOJIEIM, TPUMEHSTh OCBOEHHBIM TIE€OMETPUYECKUN ammapar i PEelICHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4, HWHTEPIPETUPOBATH U  OLICHUBATH
MIOJTyYEHHBIE PE3YIIbTATHI.

OTIMYUTENHFHONM OCOOCHHOCTBIO TPOTPAMMBI  SIBIIIETCS BKIIOYEHHE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4dyeHHs 3a7ad, pellacMblX Ha YPOBHE MHTYUTHUBHOTO
MO3HAHUS, M OMNpeaeiaE¢HHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJ HUMHU, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBIILJICHUS,
CTUMYJIUPYET MPOTEKAaHWE WHTYUTHUBHBIX MPOIECCOB, MOTHUBHUPYET K JajbHEUIlIEMY
W3YUYEHHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISTHO-KOHCTPYKTUBHOMY METOAY OOyUeHHUsI, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh IPEAMETHO-
MPAKTUYECKON JIESITENBbHOCTU. Pa3BUTHME TIPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4YalluXxcsi B Kypce CTEpEOMETPHM MPOBOJMUTCS 3a CUET PEIICHMs 3a7a4 Ha CO3JaHue
MPOCTPAHCTBEHHBIX O00pa30B M 3ajlad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpasa MPOBOJUTCS C ONMOPOM HA HAIISIIHOCTb, & ONEPUPOBAHUE
0o0pa3oM — B YyCIIOBUSIX OTBJICUYECHMS] OT HAIJISIIHOCTH, MBICIEHHOTO W3MEHEHHS €ro
HCXOJHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «['eometpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsMple ¥ IUIOCKOCTM B NPOCTPAHCTBE», «Tena BpalieHus,
«BekTopbl W KOOpAMHATHI B MPOCTPAHCTBE». DOpMHUpOBaHUE JIOTUUECKUX YMEHUU
pacrpeenseTcsi He TOJBKO M0 CoJepKaTeIbHbIM JIMHUSAM, HO U MO rojaM oOy4eHus Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM Pe3yJibTaTaMm
OCBOCHHMSI  pabouell  mporpamMMbl, paclpefneia¢HHbIM 1O TrojaM  OO0ydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE TEOMETPUUCCKUMHU TTOHATUSIMU U
HABBIKAMH OCYIIECTBIISUIOCH TIOCIEAOBATEIBHO M TIOCTYNATENbHO, C COOJIOJCHUEM
MPUHIIAIIA TIPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIOYAJIMCHh B OOIIYIO CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUM OO0ydYaromMXcs, pacuupsis U yrayonss e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

OO6mee yncao 4acoB JyIsl U3ydeHus: yueOHoro kypca «['eomerpusi» — 102 gaca: B

10 knacce — 68 vacoB (2 yaca B Hezento), B 11 kiacce — 34 yaca (1 yac B Henento).
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COIEPKAHUE OBYYEHMUA

10 KJIACC
IIpsiMbIe H IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
U CIEACTBUS U3 HUX.

B3anmHOEe pacnonokeHue TMpsAMbIX B MPOCTPAHCTBE: NEPECEKAIOLIUECS,
napajuielIbHbIE M CKPEIMBAIOIINECS NpsiMble. [lapaninenbHOCTh NPAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: MAPAJUIEIBHBIE MPSMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTH TPEX
IPSAMBIX, NApPAJUIEIbHOCTh MNPSAMOW M INIOCKOCTH. YTIJBI € COHAIPaBJICHHBIMU
CTOPOHAMHM, YTOJ MEXKIy MPSMBIMU B MPOCTpaHCTBE. [lapannenbHOCTh IIIOCKOCTEN:
[apajulesIbHbIE IUJIOCKOCTH, CBOMCTBAa NapajuleNbHBIX ILIOCKOcTed. lIpocreimmue
IPOCTPAHCTBEHHbIE (PUIypbl Ha IUIOCKOCTU: TEeTpa’Ap, KyO, mNapajiesnenunesn,
MMOCTPOEHUE CCUCHUU.

IleprieHIUKYIAPHOCTh MNPSAMOW M IUIOCKOCTH: IEPIEHIUKYJISAPHBIE IPSIMBIE
B [IPOCTPAHCTBE, NIPSAMBIE ITapaJUICIbHbIC U IEPIICHAUKYJIIAPHBIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH MIPSAMOM U IIOCKOCTH, TEOPEMA O MPSAMON NEPHEHAUKYIAPHON
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY NPAMOU U TIIOCKOCTBIO, IBYTPAHHBIN
YTOJI, INHENHBIN yroJI ABYTPAHHOrO yriia. [lepneHauKkynsp u HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IMJIOCKOCTH, MPOEKIUs (PUTYpBHI
Ha IUIOCKOCTh. [lepneHauKyasapHOCTh IUIOCKOCTEM: NMPU3HAK IEPIECHIUKYIISIPHOCTH
JBYX IIOCKOCTEU. Teopema o0 TpEX NEPIEHIANKYIAPaX.

MHOrorpaHHUKH

[loHATHE MHOTOTPaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHUKA, BBIITYKJIBIE U
HEBBINIYKJIBIE MHOTOTPAaHHMKH, pPa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronbHas
MpU3Ma, TPAaHU U OCHOBAHMS MPU3MBI, MPsAMas W HAKIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [Tapannenenunen, npsAaMOyroabHbIN apalIeIeIINUIIE]]
U ero coucTsa. [lupamunaa: n-yroiapHas nupamuia, rpaHd 1 OCHOBAHUE IMPAMUIBI,
OOKOBasi W MOJIHAS MOBEPXHOCTh MUPAMU[BI, MPABUIIbHAS U yceu€HHas MUpaMuia.
DOneMeHTbl MNpu3Mbl M NHUpaMuibl. lIpaBuiabHBIE MHOTOIPAHHHMKHW: TIOHSITHE
MIPAaBWJIBHOTO MHOTOIPaHHWKA, MpaBWIbHAsA MpU3Ma W NpaBWIbHAS NUPaMUIA,
MpaBUJIbHAsL TPEYroJibHAs MUpPaMUa U NMPaBWIbHBIA TeTpasrap, Kyo. [IpencraBnenue
O IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTAYIP, JOAEKa’Ap U ukocarap. CeyeHus npu3Mbl
Y IAPaMUJIBL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHUH B NUpamMuiax, rnapauiejenunenax, npaBHIbHbBIX
MHOT'OTPAHHUKAX.

Brluucienue 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaronanu, yrisl. [lnomans

6OKOBOI>’I IMOBECPXHOCTU H MMOJIHOU HOBerHOCTI/I HpﬂMOﬁ MMpU3Mbl, IUIOLIAIAb
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OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsIMON Mpu3Mbl. [lnomans 60koBoOH
NOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHOW NHpPaMUbl, TEOpEMa O IUIOIIAAH
yceuénnoit nupamupl. [lonstue 06 06bpéme. O6bEM MUPAMUIBI, TPUMBI.

[TonoOusie Tema B mnpoctpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KITACC
TeJsia BpameHus

[HunuHaapuyeckas IOBEPXHOCTh, 00pa3yroliue HWIMHAPUIECKON OBEPXHOCTH,
OChb IWJIMHIPUYECKOH MmoBepxHOCTU. Llnumuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTh,
oOpasyrolas U 0Ch, IJI0IIaAb OOKOBOUM U MOJHON MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3yroIIMe KOHUYECKOW MOBEPXHOCTH, OChb U
BEpUIMHA KOHMYECKOW MOoBepXHOCTU. KOHYyC: OCHOBaHME M BeplIMHA, 00pa3yromas u
OCh, IUIONIAb> OOKOBOM M IMOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIme u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyC, OUAMETp, IUIOIIA[b IOBEPXHOCTH C(Ephl.
B3aumHoe pacnosnoxkeHue cgepbl U IIIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe,
1011 a/1b CEphI.

N300pakeHue Tea BpalleHUs Ha MIIOCKOCTH. Pa3BEépTka nuinnHapa U KOHyca.

KomMOunHanuu Ten BpalieHusi ¥ MHOTOIPaHHUKOB. MHOTOIpaHHMK, OMUCAHHBIM
okoJ10 cepsl, chepa, BIMCaHHAs B MHOTOTPAHHUK, UM TEJIO BPAIllCHUS.

[Tonsatue 06 o6bEMe. OcHOBHBIC CBOMCTBa 00BEMOB Tel. Teopema 00 0ObéMe
IPSIMOYTOJIBHOTO Mapaiesienumena u cieAcTBus u3 He€. O0bEM HMUIMHAPA, KOHYCA.
O0bEM mIapa u wiomaab cQepsl.

[logoOHbie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEN, 00BEMAMU MOTOOHBIX TEN.

Ceuenusa muMHapa (MapajyiesibHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUEeHUs 1apa.
BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MpocTpaHCTBE. CII0KEHUE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHME BEKTOpa Ha 4uciio. PasnokeHue BeKkTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenue 3agay, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBuUJI IEUCTBUM ¢ BeKTOpaMu. I IpsiMoyronpHas cucteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocreitmme 3agaun B KOOpAUHATAX. YTOI MEXKY BEKTOPAMH.
CkansipHO€ MNPOU3BEAECHUE BEKTOPOB. BpIUMCIEHHE YITIOB MEXAy NPSMBIMA M
IJIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN METO/ ITPH PELIEHUU T'€OMETPUYECKUX 3a1a4.

HPEAMETHBIE PE3YJIbTATBI

K xoHmy oOyuennss B 10 kjacce oOydyarIIUMHCA TMOJYYHUT CIEAYIOIIUE
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peaIMETHBIE Pe3yIbTaThI:

OTIEPUPOBATH MOHATHIMH: TOYKA, IPSIMasi, TUIOCKOCTH;

MPUMEHSATh aKCHOMBI CTEPEOMETPUU W CJCACTBUS W3 HHUX IIPU PEIICHUU
TCOMETPUYECKUX 3a]1aY;

OTIEpUPOBATH MOHATUSAMH: TAPALIETHPHOCTh M MEPICHANKYIIPHOCTh MPSIMBIX H
IIOCKOCTEH;

KJIaCCHU(PUIIMPOBATh B3aMMHOE pACIOJIOKEHHWE TMPSMBIX H IUIOCKOCTEH B
IPOCTPAHCTBE;

OTIepUPOBATh MOHITHSIMH: JBYTPAaHHBIA YTOJl, TPaHH JBYTPAaHHOTO yria, pedpo
JBYI'PAHHOTO yIJa, JMHEWHBIA YIOJI IBYTPAHHOIO YIJIa, TPAyCHAasi Mepa ABYTPAHHOTO
yria;

OTICpUPOBATh TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHWKA, MPAaBUIILHBII MHOTOTPAaHHUK;

pacno3HaBaTh OCHOBHBIC BHUJBl MHOTOTPAHHUKOB (MHpaMHla, MpU3Ma,
MPSIMOYTOJIHBIN TTapaljIesienumne, Kyo);

KJ1accu(UIIMPOBATH MHOTOTPAHHUKH, BHIOUpPAsi OCHOBAHUS JJIA KilacCUuPpUKauu
(BBIMYKJIBIE U HEBBIMTYKJIbIE MHOTOTPAHHUKH, TPABUIIbHBIE MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIC TPU3MBI, TaPAIJICIICTIHIIC]IH );

OTIEpHUPOBATH TOHITHAMU: CEKYIIas TUIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB;

OOBSCHSATH MPUHITUTIBI TIOCTPOCHHS CEUCHUM, UCITONIB3YsI METO/T CIIC/IOB;

CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIOIHATH (BHIHOCHBIEC)
MJIOCKUE YEPTEXKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJI CBEpPXY, COOKY,
CHU3Y;

pemaTh 3a7a4l Ha HAXOXKJICHHE TeOMETPUUYECKHX BEIIMYUH 1O 00pas3iaMm WiH
aNropuT™MaM, TPUMEHSS M3BECTHBIC aHAJUTHYCCKHE METOABl TPU PEIICHUU
CTaHAAPTHBIX MAaTEMAaTHYECKMX 33Jlad Ha BBIYMCIICHHE PACCTOSHHA MEXKITy IBYMS
TOYKaMH, OT TOYKH JIO TIPSMOM, OT TOUKH JI0 TJIOCKOCTH, MKy CKPEITUBAIOIIIUMHUCS
MPSIMBIMU;

pemaTh 3a7a4d Ha HaxXOXKJIEHWE T€OMETPUYECKUX BEIUYHMH MO o0pasiaMm Hin
aIrOpuT™MaM, TPUMEHSS UW3BECTHBIC AHAIUTUYECKUE METOJbl TPU PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX  3a7a4 HAa  BBIUMCICHHUE  YIJIOB  MEXIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHA, MEXAY MPSIMOU U TJIOCKOCTBIO, MEXIY TUIOCKOCTSMH,
JIBYTPAHHBIX YTJIOB;

BBIYHCIIATh OOBEMBI W IUIOMIATU IMOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
napamMuza) ¢ MpuMeHeHneM (popMYII, BEIYUCISITE COOTHOIICHUS MEKITY TUIOIIAISIMH
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOT'OTPAHHUKOB;

OTIepUPOBATH MOHATUSIMU: CHMMETPHUSI B IPOCTPAHCTBE, IIEHTP, OCh U IMIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh, TMPeoOpa3oBbIBAaTh W  WHTEPIPETHPOBATH HMH(POpPMAIHIO O

NPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha YepTexax MU
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PHCYHKaXx;

IPUMEHSTh TeOMEeTpHUecKue (PaKThl /Ui PElICHUs] CTEPEOMETPUUECKUX 3ajad,
MPEINOoJIaraloIuX HECKOJIBKO MIArOB PEIICHUs, €CIU yCIOBUS MPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme;

OPUMEHATh  MPOCTEHIINEe  TpOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI MIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;

HPUBOJIUTH MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U KU3HHU,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHH B UCKYCCTBE;

NPUMEHSTHh TOJIyY€HHBbIE 3HAaHUS Ha TPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTyalldd M TPUMEHSATh M3YyUCHHBIC TMOHATHUS B TPOIECCE IMOUCKA pPEIICHUS
MaTeMaTH4eCKu CHOPMYIUPOBAHHON TTPOOIEMBI, MOIETUPOBATH PEATbHBIC CUTYalIUN
Ha $S3bIKE TEOMETPHH, HCCIEeNOBaTh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
TeOMETPUUYECKUX TOHITHA M TEOpeM, ammapaTa aireOphl, pemarbh MPaKTHYECKUe
3aJ1a4yM, CBA3aHHbIE C HAXOXKICHHUEM I€OMETPUUECKHUX BEIUYHUH.

K koniy 00yuenus B 11 kiacce o0ygaroniuiicss HayquTCs:

OMepUpOBaTh TMOHATUSMHU: [WJIMHIpPUYECKAass IMOBEPXHOCTh, 0Opasyrolue
MATUHAPAYECKON TTOBEPXHOCTH, IMUINHAP, KOHUYECKAs TMOBEPXHOCTh, 00pa3yroIme
KOHUYECKOW TTOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTb;

pacrno3HaBaTh Teja BpalieHusl (IUIUHIp, KOHYC, cdepa u map);

OOBSACHSTH CIIOCOOBI TIOJIYYCHHUS TEJl BPAIICHUS;

KJ1acCU(UIIMPOBATH B3AMMHOE PACIOIOKEeHHE C(HEePhI U TNTIOCKOCTH;

OTIepUPOBATh TOHATHUSAMH: MIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTAa, BBICOTA
CerMeHTa, IIapOBOM CJIOM, OCHOBAHHME MIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOA,
IapOBOU CEKTOP;

BBIYHCIIATh O0BEMBI | TUTOIIAIN TOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKUX
TeJ ¢ IpUMEHEeHuEM (HopMyIT;

OTIepUpPOBATh MOHATUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B cepy M OMUCAHHBIN
okoJ10 cdepsl, chepa, BUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS,

BBIYHCIIATh COOTHOIICHHS MEXIY IUIOMAIIMIA TIOBEPXHOCTEH W oO0BEMaMu
MTOJIOOHBIX TE;

HU300pakaTh H3ydaeMble (GUTYphl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMECHTOB;

BBITIOJIHATH (BBIHOCHBIC) TIJIOCKHE YEPTEKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS T BpAIICHUS;

W3BJICKaTh, HWHTEPIPETUPOBATL W  MpeoOpa3oBbIBaTh  MH(OpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha UYepTekax H
PUCYHKaX;

OMepUpOBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBIIIOJIHATD ﬂeﬁCTBHH CJIIOXKCHHA BCKTOPOB, BEIYUTAHUA BEKTOPOB U YMHOXKCHUA
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BEKTOpPA Ha YUCJIO0, OOBSACHATh, KAKUMU CBOMCTBAMU OHM 00JIaJA0T;

OPUMEHATH IPAaBUIIO TapalJIeNICIUIE 1a;

ONEepUPOBaTh MOHATHSAMU: JAEKAPTOBBI KOOPIHWHATHI B NPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOpA, YroJl MEXIY
BEKTOPaMH, CKAIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBbIE U KOMILIAHAPHBIE
BEKTOPBL;

HaXOJAUTh CyMMY BEKTOPOB M IPOM3BEJIECHUE BEKTOpa HAa YHCJIO, YIoJl MEXIY
BEKTOpPAMH, CKaJsIpHOE NPOU3BEJEHUE, pACKIaJblBaTh BEKTOp IO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpPaBHEHHMEM B JIEKapTOBOW CHUCTEME KOODPJIMHAT;

MIPUMEHATh '€OMETPUYECKUE (PAKThI JJIA PEIICHHUs] CTEPEOMETPUUECKUX 3a]1ad,
MPEANOJIAraloINX HECKOJBKO IIAroB PELIECHUs, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl
B IBHOU (popme;

pemiath NpPOCTEHIIME TEOMETPUYECKHE 3aJauyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/A;

penaTs 3a7a4M Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U HAXOXKICHUE
reOMETPUUYECKUX BEJIWYUH MO oOpa3laM WIM ajJropuTMaM, NPUMEHSsST U3BECTHbBIC
METO/Ibl IPU PEUIEHUU CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4;

MPUMEHATh  MPOCTEWIIME  MPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH MIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

OPUMEHATh IIOJYYEHHbIE 3HAHUS HAa NPAKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyallUM M TPHUMEHSATh W3YYEHHBIE TOHATHS B IMPOLIECCE IOHUCKA PELICHUS
MaTeMaTU4YeCKl CPOPMYIMPOBAHHON TPOOIEMBbI, MOAECIUPOBATH PEAbHbIE CUTYallUU
Ha S3bIKE TEOMETPUU, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOpbl, pemaTrh MNPaKTHYECKHUE
3a/1auy, CBA3aHHbIE C HAXOKIECHUEM T'€OMETPUUECKUX BEIUYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakrnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
bubnnoreka IIOK
1 Brexettite B cTepeometpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuotexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH 12 bubmorexa LHOK
PHCHMEYIAP P https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
" bubmuorexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTJIbl 4 1 bubmmorexa [JOK
P ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne o/ P Kounrpoubusie IIpakruueckue (witpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 T 12
©14 Bpatem https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
2 O0nEnmer Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 7 1 bu6mmoreka [IOK
3HAHUU https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosnn4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Konrtpoubnbie IIpakTudeckue
n/n Bcero H3y4YeHUusi o00pa3oBaTe/bHbIC
padoThI padoTbl
pecypchbl
OcCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, II0CKOCTh, IpocTpaHcTBo. [IpaBua
but6mmorekxa [IOK
1 M300paKeHUs Ha PUCYHKAX: U300pakKeHUsI 1

HJ'IOCKOCTGfI, napaajaCIbHBIX MPAMBIX

(0Tpe3koB), cepeIMHbI OTpE3Ka

https://m.edsoo.ru/aecc77cd



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd

5 [TonsTHs: nepeceKaroluecs MIOCKOCTH, Bu6muotexa [JOK
MepeCceKaroInecs npsamas U mioCKoCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTusA: nepecekaromuecs IOCKOCTH, bubnmnoreka HOK
[EPECEKAIOIINECS MPAMAs U INIOCKOCTh https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
4 n300pakeHNe MHOTOTPaHHUKOB HA PUCYHKAX bubmmorexa [JOK
P P PUCYHKAZ, https://m.eds00.ru/a63959ed
Ha MPOCKIMOHHBIX YEPTEKAX
HauanbHble cBefieHUs 0 KyOe ¥ MupaMuze, ux
5 a3BépTku U Mojenu. CeueHus bubmorexa LIOK
paseep ' https://m.eds00.ru/b30dff38
MHOT'OI'PaHHHKOB
HavanpHble cBeieHus 0 Kyoe U nmupamujie, ux
6 pa3BépTkU U Mojeu. CedeHust buGnuorexa [JOK
P ' https://m.eds00.ru/3d8ffd32
MHOT'OI'PaHHHKOB
[TonsTre 06 akCMOMaTUYECKOM IIOCTPOECHUU
7 CTEPCOMETPUHN. aKCUOMBI CTEPEOMETPUN U BI/I6HHOTCK3. HOK
P pyH: P P https://m.edsoo.ru/Occ5c4fe
CJICACTBUA N3 HUX
[ToHsTHE 00 AKCHOMATUYECKOM MTOCTPOSHHUH
8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U brbmmorexa [TOK
P puH: P P https://m.edso0.ru/239c8ch4
CJICACTBUA N3 HUX
[ToHsTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U Bubmmorexa [IOK
P pu: P P https://m.eds00.ru/65c6b106
CIIC/ICTBHUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOECHUU
10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U Bubmmorexa [IOK
P YL P P https://m.eds00.ru/258fc245
CIIC/ICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsmbIx B
bubnunoreka LIOK
11 MPOCTPAHCTBE: MEepeCceKaronuecs,

napaljICJIbHBIC U CKPCIIHUBAOIIUECCA ITPSIMBIC

https://m.edsoo.ru/1a2520f6



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

[TapayuienbHOCTB IPSIMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE: MMapaJUICIIbHbBIE IIPSIMBIC B

bubnunoreka LIOK

12
MPOCTPAHCTBE; NMAPAICIBHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSMBIX
[TapanniensHOCTh IPSIMBIX U TVIOCKOCTEH B
13 npocTtpancTse: IlapaiienbHOCTh IPAMON U bubmorexa LIOK
pocip - 1ap P https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VTIIB1 ¢ coHApaBIeHHBIMU CTOPOHAMHU bubmorexa HOK
P p https://m.edso0.ru/9f4071b9
15 VYron Mexay OpsIMBIMU B IPOCTPAHCTBE bubmorexa HOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 VYron Mexay OpsIMBIMU B IPOCTPAHCTBE bubmorexa IOK
Ay TP pocIp https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh IIOCKOCTEN: MTapasuleIbHbIE bubmuoreka [IOK
MJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBOICTBA MapaUIeIbHBIX IIJIOCKOCTEN bubnmorexa IOK
P https://m.edso0.ru/e504d656
19 [Ipocreiimume mpocTpaHCTBEHHbBIE PUTYPHI HA bubmmnoreka HOK
TIJIOCKOCTH: TETPAdIP, KyO, mapajiesenure/I https://m.edso00.ru/4a28dc02
bubnunorexa LIOK
20 IT 7
OCTPOCHHE CEHCHHH https://m.edsoo.ru/1d434d0f
. bubnuotexa [JOK
21 I1
OCTPOCHHE CeHCHHH https://m.edsoo.ru/ec26fe5d
Kontponbras padota mo teme "[Ipsimbie u
22 IUTOCKOCTH B IIpOCTpaHCcTBE. [lapamienbHOCTh bubmorexa TIOK
poctp o P https://m.edso0.ru/9a0a9e56
MPSIMBIX | MJIOCKOCTEHN
93 [lepneHuKyISApHOCTD NPSMOM U INIOCKOCTH: bubmmoreka [JOK

MEePIEeHIUKYIISIPHBIE MIPSIMbIE B TPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U Bu6muotexa [JOK
MEePIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapasiensHele U bubmunoreka [JOK

25
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHMKyISIpHOCTH PSIMON U Bbu6motreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o0 IpsIMOM MEPIICHANKYIISIPHOMN bubnnorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsiMoii epHeHAUKYISIPHON bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsIMOM MEPIICHANKYIISIPHOMN bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[TepnenuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE

31 oT quxs oyrmzcmcm aCCTOSII)HI/IC oT bubmmorexa [OK

. A P https://m.edsoo.ru/33c477d3
MPSIMOH 10 TIJIOCKOCTH
[lepneHauKymsp ¥ HAKIOHHBIE: PACCTOSIHUE
32 oT lzoqlﬂil Oyl'IJ'Il(:))CKOCTI/I aCCT05113HI/Ie oT buomrorexa LIOK
. : P https://m.edsoo.ru/66fefadd
MPSIMOH 10 TIFIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE: PACCTOSHUE
33 oT I;oqmi[ Oyl'[J'II())CKOCTI/I aCCTO}II)HI/Ie oT bubmmorexa LTOK
. A P https://m.edsoo.ru/a5h7b8e3
MPsIMOM 0 MIOCKOCTH
[lepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE
34 oT IT)OIIKI/I OyHJIl())CKOCTI/I aCCTOSII)HI/Ie oT bubnmorera LOK
X it > P https://m.edsoo.ru/dbee22bc
PsIMOM 0 MIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOM bubmmoreka [JOK

" IJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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36 JIByrpaHHbII yroj, TUHEHHBIN yrom Bu6muotexa [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubmunoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
38 [lepneHUKyISPHOCTD MJIOCKOCTEM: TPU3HAK bubmmoreka [JOK
MEePNEHANKYISIPHOCTH JBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK Bbu6motreka [JOK
MEePIEHIUKYISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuorexa [IOK
MEPICHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMma 0 TpEX NepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHAUKYISIPAx bubmmorexa [JOK
https://m.eds00.ru/9f246736
KontponbHas paboTa mo teMam
44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U bubmmnoreka HOK
IockocTe" U "YTIIbl MEXTy MPSIMBIMH U https://m.edso0.ru/5b971ef3
mIockocTsIMu"
[TonsiTEe MHOTOrpaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOTPaHHHUKA, BBITYKJIBIC U bubmmoreka [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: n-yronbHas npu3Ma; TpaHu |
46 OCHOBAHUS IPU3MBI; TIpsiMasi ¥ HAaKJIOHHAs bubmmoreka [JOK

MIPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/b4ad63ad
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[Tapamrenenunen, NpsAMOyTOJIbHBII

bubnunoreka LIOK

47 N
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupaMmuia, TpaHu U
48 OCHOBaHUE MUPaMUJIbl; OOKOBAs U TIOJTHAS bubnmnoreka HOK
[MOBEPXHOCTh MUPAMU/JIbI; IPAaBUIIbHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuaa
[IpaBUIIbHBIE MHOTOTPAHHHUKH: TTOHSATHE
MPaBUIILHOTO MHOTOI'PAHHUKA; TTPaBUIIbHAS
49 pU3Ma U NpaBUiIbHas THPaAMHUIA; bubmorexa LIOK
p p P ’ https://m.edso0.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUpaMHUIa U
IIpaBWIbHBIN TETpa’ip; KyO
[Ipencrarnenue o MpaBUIbLHBIX
50 MHOTrOIrpaHHHMKaX: OKTa’3Ap, JOAECKa AP U bubmorexa LOK
p ) P, P https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
CummeTpus B IpOCTPaHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, MPSAMOH, MIIOCKOCTH.
51 DJeMEHTHI CHMMETPHUHU B MUPAMHUIAX Bubmiorexa ITOK
p p ’ https://m.edso00.ru/b9e777d9
napajuieJienumneax, NpaBUiIbHbIX
MHOTOTpaHHUKAX
59 Boruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: bubnunorexa LIOK
pEOpa, TuaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOM
53 IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb bu6muoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.eds00.ru/37d84157
MTOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIILHON MUPAMUJIBI, bu6muoreka [IOK

TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUEHHOU MMUPAMU/IBI

https://m.edso0.ru/5603e30b



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [{OK
II
%6 ousie 05 00bEme https://m.eds00.ru/7ad0020b
N bubnuorexa [{OK
ST OObM mHpamiAL https://m.eds00.ru/235171b3
N bubnnorexa [JOK
58 OOnEM mupamue! https://m.edsoo.ru/f47dfefd
. bubnuoreka [{OK
> OOnEM mupamue! https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuoreka [{OK
2
6 OObEM npHMEI https://m.edso00.ru/1e053890
N bubmuoreka [IOK
63 OObEM MpH3MEI https://m.edso00.ru/482d3f51
64 KonTponbnas padota no teme "O0bEMBI bubmmnoreka HOK
MHOT'OTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTH3AIHS
65 3HaHui. [TocTpoeHue ceueHuii B bubmorexa HOK
’ P https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUU. BelUKCIIEHNE PACCTOAHUI: MEXIY
. bubmuoreka [{OK
66 JBYMSI TOYKAMH, OT TOYKH JIO0 MIPSIMOH, OT

TOYKH O0 IJIIOCKOCTH, MCXKOY
CKpCHIUBAOIMUMHUCS ITPIMBIMHA

https://m.edsoo.ru/f7792ba9
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67 HroroBast koHTpobHas paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. Beraucienue yrioB: Mexay

68 CKPENTUBAIOIIUMHUCS TPSIMBIMHA, MEKITY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YTJI0B MEXKY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

bu6nunorexa LIOK
https://m.edso0.ru/56765e8b
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11 KIIACC

KosmyecTBo yacoB DJIEKTPOHHbIE

Ne Jara nudpoBbie
Tema ypoka Kounrpoabnsie IIpakruueckue p

n/n Bcero H3yuyeHHusi o00pa3oBaTeJbHbIE

padoThI padoThI
pecypcbl

1 Cdepa u map: HeHTp, pajanyc, TuaMeTp; 1 bubnnoreka [JOK
IUTIOINAAb TOBEPXHOCTHU CEphI https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl u

bubnunoreka LIOK
2 TUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3obpakenue cepsl, mapa Ha IIOCKOCTH. 1 bu6mmoteka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckast HOBEPXHOCTB,

4 00pa3yromue MUJINHIPUIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh IMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MIOBEPXHOCTH

WIMHJP: OCHOBAaHUS M OOKOBast
5) EOBC XHr:)CTB obpa3 asi ¥ OCh; IUIOLIA/lb 1 bubmmorexa LIOK
P N ’ pv yrott ’ tan https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N3o06pakeHne HMIMHIPA HA TUIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubmuoreka [JOK
(MI0CKOCTHI0, MapaIEIbHOW WIIN https://m.edso0o.ru/016e25eb
NEePIEeHANKYIISIPHON OCH IIWIMHIPA)

Konnueckast moBepxHOCTh, 00pasyroriye
7 KOHHYECKOU HOBerHOCTI/I ocf 1/1}:: [IMHA 1 Bubmmorexa [IOK
. p ’ p https://m.edso0o.ru/c94ba09b
KOHHUYECKOW TOBEPXHOCTHU
8 Konyc: ocHOBaHuUE 1 BepIIMHA, 1 bubmuoreka [IOK

o0pasylolias u OCh; IIIONA b OOKOBOW U

https://m.edso0.ru/897dd3b2



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

bub6nmoreka [IOK

9
OCHOBaHHUA U OOKOBast MOBEPXHOCTD https://m.edsoo.ru/1468bab3
N3o0pakeHre KOHyca Ha TJI0OCKOCTH.

10 Pa3BépTka koHnyca. CeueHus: KoHyca bubmmoreka [JOK
(TUTOCKOCTHIO, MapauIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, POXO/SIIEH Yepe3 BEPIIUHY)

KoMOuHamust Ten BparieHus u bubnunoreka LIOK

11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BicaHHast B MHOTOTPAaHHUK HJIH B bubmmorexa [JOK

ba, P https://m.eds00.ru/0b136158
TEJIO BpaIlEHUS

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWCTBA bubnuoreka [{OK

00BEMOB TN https://m.eds00.ru/26a03fb7
" bubnuoreka [{OK
14
OObEM wmHHpa, KOHycCa https://m.edso00.ru/5513d87b
N bubnuoreka [{OK
1
° OObEM wiapa i 1iIowazk chepe! https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.
16 COOTHOIIICHHS MEXTy TUTOIIATMHU bubmorexa HOK
. fly tas https://m.edso0.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 KonTtponsHas padora no temam "Terna bu6muoreka [JOK
BpaieHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmorexa [TOK

P poctp https://m.edsoo.ru/5caefclb

19 CrioxeHue ¥ BbIUUTaHUE BEKTOPOB bubmorexa [TOK

P https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHUCIIO bubmmoreka [JOK
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Pa3nosxeHne BeKkTOpa 110 TpEM

https://m.edsoo.ru/dee379eb

bubnunorexa LIOK

21 e e T
HOKOMILIAHAPHBIM BEKTOpaM. LIpaniuio https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenne 3amad, CBSI3aHHBIX C

22 MPUMEHEHUEM MPABUJI ACUCTBUH C bubmmorexa [JOK

P P https://m.eds00.ru/5a827900

BEKTOPAMH

93 KoopauHatHO-BEKTOPHBIN METOJ IIPU bubnnoreka [JOK
peLIEHNN TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOpPAUHAT B

24 i pOCT Z_II;CTBG Koopaunatst BI;IllcTo a bubmmorexa [JOK

poctp _ ’ P pa. https://m.edso0.ru/48db7058

[Tpocreiimue 3agaun B KOOpAUHATaX

o5 VYron mexay BekTopamu. CKasipHOE bubmuoreka [IOK
IIPOU3BEJECHNUE BEKTOPOB https://m.edsoo.ru/725effc4
Brruucnenue yrioB Mex1y NpsiMbIMUA U bubnnorexa [JOK

26
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e

97 KonrtponsHas padora no reme "Bekrops! u bubmmnoreka HOK
KOOpJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, o6o0IIeHNE U

28 cucreMartu3alus 3HaHuii. OCHOBHbIE bubnuotexa [JOK
¢burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpeHwme, 0600IIEHNE 1

29 cucremaTusanus 3Hanuii. OCHOBHbIE bubnuotexa [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUH

30 [ToBTOpeHme, 0600IICHUE 1 bubnunoreka LIOK

cUCTeMaTu3anys 3HaHui. 3agaqu

https://m.edsoo.ru/7491efe0
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MJIAHUMCETPHUU U MCTOABI UX PCIICHHUA

[ToBTOpEeHHE, 0000IICHUE U
31 cUcTeEMAaTH3aIMs 3HaHU. 3agaun
IUTAHUMETPHH U METOJIbI UX PCIICHHS

[ToBTOpEeHHE, 0000IICHUE U
cucreMarusanus 3Hanuii. OCHOBHEIE

32
burypsl, paxThl, TEOPEMBI Kypca
CTEpEeOMETPUHN
33 HroroBast kKoHTpoIbHAs paboTa
34 [ToBTOpEHME, 0000IICHUE U

CUCTCMAaTHU3alusia 3HaHHI

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34

bu6nmorexa [IOK
https://m.edsoo.ru/4dffda97

bub6nmmoreka [IOK
https://m.edsoo.ru/74b2ad91

bubnuoreka [{OK
https://m.edsoo.ru/ec24dfc2

bubnuoreka [{OK
https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUH M CIICJCTBUS W3 HUX IMPU PEUICHUHU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh NOHATUAMU: MAPALIEIBHOCT U MEPIEHAUKYISIPHOCTD MPSIMBbIX
' U IUIOCKOCTEH
74 KrnaccudumupoBaTsh B3aUMHOE PACIIOJIOKCHHE TPSIMBIX U INIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIM Yroji, TpaHU JBYTPAHHOTO Yria,
7.5 pebpo IBYrpaHHOTO yIia, JIMHEWHBIM yroyl ABYTPaHHOTO Yriia, TpaaycHas
Mepa JIBYrpaHHOTO yria
76 OnepupoBaTh MOHATHSMH: MHOTOTPAHHUK, BBINYKJIBIA M  HEBBITYKJIbII
' MHOTOI'PaHHHK, JJIEMEHTHl MHOTOIPAaHHUKA, TTPaBUILHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BHUABI MHOTOIPAHHUKOB (THpaMuia, MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajienenunes, Kyo)
Knaccudumnuponats MHOTOTPaHHHKH, BbIOUpas OCHOBaHMS IS
7.8 KJIacCU(UKAUU (BBIMYKIIbIC ¥ HEBBIMYKIbIC MHOTOTPAHHWKH, MPABWILHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapalIeIICITUTICIBI )
7.9 OnepupoBaTh MOHATHSIMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHITh TIPHHIIAIIEI TTOCTPOCHUS CEYCHUN MHOTOTPAHHUKOB, HCIIONB3YS
' METOJ CIIEJI0B
Ctpouth ceueHUSs MHOTOIPAHHUKOB METOIOM  CII€ZIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUT
CBEpXYy, COOKY, CHU3Y
Pemmarp 3aaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIHUMH 10 0Opa3iam Wiu
aIropuT™MaM, MPUMEHSS U3BECTHBIC aHAIUTUYECKHUE METOJBI MPU PEUICHUN
7.12 CTaHJApPTHBIX MaTEMaTHYECKHUX 3a/Jad Ha BBIYUCIICHHE PACCTOSHHUHA MEXIY
JBYMsI TOYKAaMH, OT TOYKH JIO MPSAMOM, OT TOYKH JIO TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMHU
Pemmarp 3a7aun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIHUMH 1O 0Opa3iam Wiu
713 QIropuTMaM, TMPUMEHSS U3BECTHBIE aHAIMTUYECKUE METObl MPHU PEIICHUU

CTAaHAAPTHBIX MATCMATUYCCKUX 3aJja4d Ha BBIUYUCICHUC YIJIOB MCKIAY
CKPCIIUBAOIUMHUCA TPAMBIMHU, MEKIY HpﬂMOﬁ U TIINIOCKOCTBIO, MECKIY
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IMJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI M IJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,

7.14 nupamMuia) ¢ TIpUMEHEHHEM (OpMys, BBIYMCIATH COOTHOLICHHS MEXITY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTh MOHATHSMU: CUMMETPHs B IPOCTPAHCTBE, LIEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpHI
W3BnekaTtb, mpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TI€OMETPUUYECKHX (UTypax, MPEACTABICHHYI0 Ha
yepTekax U pUCyHKax
[TpumensTe TeoMeTpuyeckue (axKThl I PEIICHHs CTEPEOMETPHUECKUX
7.17 3a7a4, NOPEANOJIaralolIuX HECKOJbKO IIaroB pELICHHS, €CIU YCIOBUS
PUMEHEHHUS 3aJ[aHbl B ABHOH (popme
718 [TpumensTs mpocTelMe NpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBoANUTE HpHUMEPHl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B MpHUpoOjAe HU
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE
[TpuMeHATH MONyYEHHBIE 3HAHWS Ha TMPAKTHKE: aHAIM3HPOBATH pPEAbHBIC
CUTYyallUd ¥ TPUMEHSTh U3yYCHHBIE MOHATHUS B IPOIECCE MOMCKA PEHICHHUS
MaTeMaTHYeCKHu CPOPMYIMPOBAHHOW MPOOJIEMBI, MOJIEIMPOBATH pPEaTbHbIC
7.20 CUTyallUd Ha $3bIKE TE€OMETPUHU, MCCIIEOBAaTh IOCTPOCHHBIE MOJENIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX IHOHATHM M TeopeM, ammapara aiaredpsl,
pelaTh NpakTUYEeCKUEe 3a/1a4M, CBSI3aHHbIE C HAXOXIEHUEM I'€OMETPHUECKUX
BEJIMYHMH
11 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMbI CpeiHero o01ero o0pasoBanus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATUAMH: IMIUHAPUYECKAss MOBEPXHOCTh, 0Opa3yrolue
6.1 [WINHAPUYECKOM TOBEPXHOCTH, IWJIMHAP, KOHHUYECKass MOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmoiiokeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSAMU: IIIAPOBOI CETMEHT, OCHOBaHHE CErMEHTa, BHICOTA
6.5 CErMEeHTa, IIapOBOW CJIOW, OCHOBAHME HIAPOBOTO CIIOSl, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00bEMBI M IIJIOLIAJM  TOBEPXHOCTEW TeNn  BpalleHus,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIHCAaHHBIH B cdepy U
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ONHUCAHHBIN OKOJIO cepsl, cdepa, BIUCaHHAsT B MHOTOTPAHHUK WM TEJIO
BpalIcHUs

6.8

6.9

BBIMHCHSATE COOTHOMICHUST MEXAY IUIOMIAJASIMH TIOBEPXHOCTEH U 00BEMamMu
MOAOOHBIX TEN

N3o0paxaTth u3ydyaemble (UTypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInOnHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX GUryp: BHI CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUYEHHS Tel
BpalleHUs

6.11

W3BnekaTb, MHTEPIPETUPOBATh M MPEOOpPa3OBBIBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QHUTypax, TPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

6.13

[IpumensTb reomeTpuyeckue (GaxkThl AN PEIICHUS CTEPEOMETPHUYECKHX
3a/1a4, NPEANONaraloIliuX HECKOJBKO INAaroB pELIEHUs, €CIU YCIOBUs
MIPUMCHCHHUS 3aJIaHbI B IBHOU (hopMe

OHCpHpOBaTB MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHU A BeKTOPOB, BbBIYHUTAHUA BGKTOpOB Hu
YMHO)KGHI/HI BCKTOpa Ha 4YHucCIIO, 06T)$ICH$ITI>, KaKuMHU CBOIZCTBB.MI/I OHHU
o0ramaroT

6.15

6.16

6.17

[TpuMeHsTH paBUIIO NapajlieNenuIe a Npy CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MOHATHAMU: JACKAPTOBBI KOOPAMWHATLBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCKAY BCKTOpAMH, CKAJAPHOC IMPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

Haxomuth cymmy BEKTOPOB M TPOM3BEICHHME BEKTOpa Ha YHUCIO, YIoj
MEXJy BEKTOPAMH, CKaJIIPHOE IPOMU3BEICHME, PACKIAJIbIBaThb BEKTOP I10
JIByM HEKOJUIMHEapHBIM BEKTOpaM

6.18

6.19

6.20

3aJIaBaTI) IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOﬁ CUCTCMEC KOOpANHAT

Penrate HpOCTGfIH.IPIC TCOMCTPHUICCKUC 3ada4YU Ha IPHUMCEHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

Pemate 3amaum Ha [OKa3aTEIbCTBO MATEMATHYCCKMX OTHOIICHHUHM U
HaXOXJACHUC T'COMCTPUYCCKUX BCJIWYHH II10 o6pa3uaM WK aJIropurmMam,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peHICHNA CTaHAApTHBIX
MATCMAaTHYCCKUX 3a1a4

6.21

[IpumMeHATs mpocTedmMe NPOrpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

HpI/IBO)II/ITB MNpUMEPBI MATCMATUYCCKUX SaKOHOMCpHOCTeﬁ B IpUpoAC U
KU3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUS HA IMPAKTUKC: aHAIMU3UPOBATL PCAJILHBIC
CUTyallul U NPUMCHATL U3YUYCHHBIC ITOHATUSA B IMPOLCCCC IMMOUCKA PCHICHUA
MAaTEMAaTHYCCKHU C(I)OpMyHHpOBaHHOﬁ HpO6HCMBI, MOZACIINPOBATh PCAJILHLBIC
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CUTyallUd Ha SI3bIKE T€OMETPHUH, HUCCIIENOBATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPHUYECKHUX MOHATHI M TeopeM, ammapara aiareopsl,
peliaTh NPaKTHYECKUE 33a/1a4M, CBA3aHHbIE C HAXOKJICHHUEM F€OMETPHUUECKHUX
BEJIMYUH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

7

7.1

I'eomerpus

OCHOBHBIE TIOHATHSA CTEPCOMETPHH. Tqua, npsAMas, IIJIOCKOCTb, IIPOCTPAHCTBO.
ITonsatue 006 akcMOMAaTHYECKOM IIOCTPOCHUHN CTCPCOMECTPHUHN: AKCUOMBI CTCPCOMCTPUN U
CICACTBHA U3 HUX

7.2

7.3

B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, MTapauIe/IbHbIC
u CKpCIIUBAIOIIHEC IIpsAMBIC. HapaJIJIGJII)HOCTI) MMPpAMBIX u IJIOCKOCTEH B
MIPOCTPAHCTBE: MapajUlesibHbIE IMpsMbIE B MPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
NpAMBIX, NAPAUICIIBHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C COHAIIPaBJICHHBIMU
CTOpOHAMH, Yroyl MEXIy MNpsSMBIMA B MpOCTpaHcTBe. llapannenbHOCTh MIOCKOCTEH:
napajieJbHble IJIOCKOCTH, CBOWCTBA MapajlieNbHbIX IUIocKocTed. [lpocreiimue
MPOCTPAHCTBEHHBIE (QUTyphl HA IUIOCKOCTH: TETpajap, KyO, Tapauieenuie],
MOCTPOEHUE CEUYECHUI

[lepneHIUKYNApHOCTh HPSIMOM M IUIOCKOCTH: IEPIEHAMKYISIPHBIE IpsIMbIE B
IIPOCTPAHCTBE, INpPsMbIE MapaJUICIbHbIC U IEPIEHAUKYISAPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHIUKYIIAPHOCTU MPSAMON U IIJIOCKOCTH, T€OpeMa O IMPSMOM IMEpPHEHIUKYISAPHOU
IIJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIrOJI MEXAY NMPSAMOW M IUIOCKOCTBIO, JIBYTPaHHBIN
YroJ1, JIAHEWHBIA YTroj JABYTPaHHOTO yria. llepneHaukyisp U HaKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 IIOCKOCTH, MpoeKIus GUrypsl Ha
IJIOCKOCTh. [lepneH uKyISIpHOCTD TUIOCKOCTEN: NPHU3HAK MEPHEHIUKYISPHOCTH JBYX
mockocTeil. Teopema o TpEX MeprneHuKyIsApax

7.4

7.5

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTbl MHOIOIPDAHHHKA, BBINYKIBIE H
HEBBIITYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yroapHas
MpU3Ma, TpaHu U OCHOBAHUS MIPU3MBL, IIpsiMasi U HaKJIOHHAs MPU3Mbl, OOKOBas U MOJIHAs
MIOBEPXHOCTh MNpu3Mbl. llapamienenunen, npsAMOyTroOiabHBIM NapaJuielenunes U €ro
cBoiicTBa. [Iupamuna: N-yrosipHas nupaMuaa, FpaHd U OCHOBAHUE MHpPaMHJIbl, OOKOBas
U TOJIHAS MOBEPXHOCTh NMUPAMMJIbI, NPaBUIIbHASL U YCEUEHHAs NMUPaMHIA. DJIEMEHTHI
npu3Mbl ¥ nupamuisl. IIpaBuiabHbIE MHOTOIPaHHUKM: IIOHATHUE IIPABUIBHOIO
MHOIOTDaHHUKA, IIpaBWIbHAs MpHU3Ma U I[paBUIbHAs IUpamMuia, IpaBUIIbHAs
TpeyrojbHas MupaMuaa U MpaBUIBHBIA TeTpasap, KyO. IlpencraBnenre o mpaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTa’Ap, JOJAEKadAp U ukocarapyrue CeueHus: Ipu3Mbl U UPaMUIbI

CI/IMMCTpI/ISI B IPOCTPAHCTBEC: CUMMCETPUSA OTHOCUTCIILHO TOYKH, HpHMOfI, IIJIOCKOCTH.
ONIEMEHTBI CUMMCTPUHU B nupaMujaax, napajijiejcnuicaax, MpaBUJIIbHBIX
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MHOT'OrpaHHUKax

7.6

Bbluuciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, aumaroHanu, yriasl. Ilnomans
OOKOBOI IMOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSAMOW MPHU3MBI, TUIOIIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsMOM npu3mbl. [lnomnians 60KOBOM MOBEPXHOCTH U
[IOBEPXHOCTU IPABUIBHOM NUPAMHUABI, TEOpPEMa O IUIOIAAU YCEUYEHHOM INUPaMUIBL.
[Tonsatue 06 06bEMe. OOBEM MUpaMuUIbI, MIPU3MBI

7.7

[Tomo6uble Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAAIMU IOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

I'eomeTpus

6.1

6.2

6.3

6.4

Hunmuaapudeckass MOBEPXHOCTh, O0pa3yroIIye IMIIMHAPUYECKON MOBEPXHOCTH, OCh
HHHHHIIpH‘ICCKOﬁ ITOBCPXHOCTH. HI/IJII/IHI[pI OCHOBAHUA H 6OKOBa$I IMOBCPXHOCTD,
o0Opa3syroias 1 0Ch, IUIOLIaAh OOKOBOI U MOJHON MTOBEPXHOCTH

Konunueckas moBepxHOCTh, 00pa3yrolire KOHMYECKOH MOBEPXHOCTH, OCh M BEpILKHA
KOHUYeCcKol moBepxHOcTU. KoOHyc: ocCHOBaHME M BeplIMHA, OOpasyromias u OcCh,
10N b OOKOBOW W TIONHOW ITOBEPXHOCTH. YCEYEHHBIH KOHYC: oOpasymomme u
BbICOTA, OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTH

Cdepa u map: LeHTp, paauyc, AUaMeTp, IUIOMAab MOBEPXHOCTU cdepbl. BzaumHoe
pacmionoxeHue cepbl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONIAIb
chepnl

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka nunuHApa U KOHyca

6.5

6.6

6.7

KomM6unamuu ten BpamieHuss 1 MHOIOIPaHHUKOB. MHOIOTrpaHHUK, OMMCAHHBINA OKOJIO
cdepsl, cepa, BIUCaAaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BPALLECHUS

[Tonstue 06 oObéme. OcHOBHBIE CcBOHCTBa 00bEMOB Ten. Teopema 00 o0bEME
IOPSAMOYTOJIBHOTO Mapajulesenumneaa U ciaeacTsus u3 He€. OOBEM IMIMHAPA, KOHYCA.
O06BEéM mapa u miomaas chepsl

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIaIIMU MTOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX TeT

6.8

6.9

6.10

Ceuenuss umiIMHIpa (MapajjieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHMsI KOHYyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

Bektop Ha miockocth M B mpocTpaHcTBe. COKE€HHWE M BBIUUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucCiIo. PasiiokeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno nmapamnenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPAMH

[IpsmoyronpHas cucremMa KOOpPAMHAT B IpocTpaHcTBE. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAuHATax. Yroil Mexay BekTopamu. CkaisgpHoe
[IPOU3BEJICHUE BEKTOPOB. BbluncCiIeHHE YrIoB MeEXAYy IPSMBIMA MU IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUH F€OMETPUUYECKHX 3a/1a4
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

Pabouas mnporpamma yueOHOro Kkypca «BeposiTHOCTP U CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpasoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoibl. Kypc mpennazHaueH s (GOpMHpOBaHHS y OOyYaromIMXCs
CTaTUCTUYECKOW KyYJBTYpbl M IIOHUMaHHsS POJM TEOPUU BEPOSTHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3ydeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJAX UCCIEAOBAHUA U3MEHUMBOTIO MUPA, Pa3BUBAECTCSA IIOHUMAHNUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTHUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEMJIEMON YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX IPUMEpaxX, CHOKETHI
KOTOPBIX MMOYEPIHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJECICHBI
CIIEYIOIlME OCHOBHBIE cojepxkaTeinbHble JHUHUU: «CiydyaliHble COOBITHA WU
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPHUYECKOro |
OMHOMMAJIBHOTO PAaCIpeieNIeHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Copepxxanne nuHuM «CrydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXy 3HAUCHUAMU CIy4YalHBIX BEJMYMH, a TAKXKe 3Ta JIMHUS HEoOXOoJuma Kak
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0a3a 1 W3ydeHHWs 3aKOoHAa OOJBIIMX Yucel — (PyHIaMEHTAaIbHOTO 3aKOHAa,
JCHCTBYIONIETO B TIPUPOAEC H OOIIECTBE M HWMEIONIETO MaTeMaTHYECKYIO
dopmanuzanuio. CaMm 3akOH OOJNBIIMX YHCEN IMpeajaraeTcs B 03HAKOMUTEIbHON
dbopMe ¢ MUHIMAaJTLHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOTO (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIHMYUHAMH,
AKIEHTUPYIOT BHHMAHUE IMKOJLHUKOB HA ONMUCAHUM M W3YYEHUHM CIYYalHBIX
SIBJICHUI C TOMOIIbIO HEMPEPBHIBHBIX (YHKIWHA. OCHOBHOE BHHMAaHUE YACISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMHTEIIFHOEC H3y4eHHE MaTepuaia 0e3 J0Ka3aTelbCTB IMPUMEHIEMBIX
(hakxToB.

OOmiee 4YmMCIO 4YacoB, OTBENEHHBIX I M3y4eHHWs Yy4eOHOTO Kypca

«BepostHocTh m cratuctrkay — 68 dacos: B 10 kmacce — 34 waca (1 wac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COAEPXAHUE OBYYEHUA

10 KITACC

[IpencraBneHre AaHHBIX C MOMOIIBIO Tabmuy u auarpamm. CpenHee
apupmeTnyeckoe, MeauaHa, HauOOJbIlIee U HAUMEHbIIEE 3HAUCHHS, pa3Mmax,
JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CnydaiiHble  SKCHEpPUMEHTHl  (ONBITBI) U CIIy4alHbIe  COOBITHSI.
DOneMeHTapHble COOBITHS (MCXO/bl). BeposSTHOCTH CIlydailHOTO COOBITHS.
bmuzocth wacToThl W BeposiTHOCTH cOObITHMH. CiydailHble OMBITHI  C
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITUAMU. BeposTHOCTH cOObITHI B
OTIBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepanun HaJ COOBITUSIMU: repeceyeHue, 0o0BbeIMHEHNE,
MIPOTHUBOIOJIOXKHbBIE CcOObITHSA. Juarpammel Oiinepa. Popmyrna ClOXKEHUs
BEPOSTHOCTEM.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEW. JlepeBO CIydaiiHOTrO
skcniepuMenTa. @opmyiia mojaHol BepossTHOCTH. HezaBucuMbie COOBITHS.

KomOunaroproe mnpasmwio ymHoxeHHUs. I[lepecraHoBku u akTopHal.
Yucno coueranuii. Tpeyronpuuk [lackans. ®opmyna 6mHoma HeioToHa.

bunapHblii  cinydaliHBIA  ONBIT  (MCHBITAaHHWE), YyCHOEX MW HeyJaua.
HeszaBucumble wucnbitanus. Cepusi HE3aBUCHMBIX MCIBITAHUA 1O MEPBOTO
ycnexa. Cepus HE3aBUCUMBIX UCIBITAHUN bepHysu.

Cnyuaiinas  BenuuuHa. Pacnpenenenwe  BeposiTHocTed.  Jlmarpamma

pacIpeneseHus.

[Tpumeps! pacnipeiesieHui, B TOM YHCIIE, TEOMETPUYECKOE U ONHOMUAIBHOE.
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11 KJIACC

UucnoBble XapaKTEPUCTUKM  CIyYalHBIX BEJIMYMH: MaTEMaTUYECKOE
OXXKUJAHUE, NUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE. [Ipumepnl NpUMEHEHUS
MaTeMaTHUYECKOTO OXKUJAaHUs, B TOM YHCJIC B 3aJladaX U3 MOBCEIHEBHOM JKU3HU.
MaremaTtnyeckoe 0KHUJaHUE OnHapHOI CIIy4alHOU BEJINYVHBI.
MareMaTu4eckoe OXUJaHUE CYMMBI CIIyYaWHBIX BEJIWYMH. MartemMaTtudyeckoe
OKHJIaHUE U AUCTIEPCHS TEOMETPHUUECKOTO U OMHOMHUAIBHOTO PaCIpPEACIICHUN.

3akoH OOJBIIMX YHCEI W €ro pojib B HayKe, MpHUpoJe U OOIIeCTRBe.
Bri6opouHbIii METOT UCCIEIOBAHUM.

[IpriMepsl HENPEpHIBHBIX CIy4alHBIX BeIWYWH. [[OHSATHE O IUIOTHOCTH
pacnpeaeneHus. 3adayd, MPUBOASAIIME K HOPMAJIbHOMY PacHpeacCHUIO.
[TonsiTE O HOPMAIBHOM PaCIPEICIICHUU.

INPEAMETHBIE PE3YJIbTATBI

10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MNOHATHSAMHU:  CpeAHEE  apuPpMETHUYEecCKoe,  MeauaHa,
HanOoJIbIIee, HAMMEHBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CiIy4dailHOe
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PAaBHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4yalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHUSA: TMEpeceyeHue U OO0bEIUHEHHE
JAHHBIX ~ COOBITHH, COOBITHE, MPOTHUBOIMOJIOKHOE  JAHHOMY  COOBITHIO;
MOJIb30BAThCS AUAarpaMmaMu Ousepa u GpopMyIioN CII0KEHHUS] BEPOSATHOCTEN MpHU
peleHnuy 3aaa4.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaxXOJWUTh BEPOATHOCTH C IOMOILIBIO NPABWIA YMHOXKEHHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPHU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATUSAMM: HCHIBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpUS
UCTIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPHUH
HE3aBHCHUMBIX MCIIBITAHUNA JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIBITAaHUN bepHyIu.
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OnepupoBarh  MOHATUSAMM:  ClydailHas  BEJMYMHA,  PACIPEICICHUE
BEPOSATHOCTEH, 1UarpaMMa paclpeIeIeHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUN  CIy4allHOW  BEIUYHMHBI IO
pacrpeiesIeHUIO WK C TIOMOIIBIO TUArPaMM.

OnepupoBath MOHATHEM MATEMATHUYECKOTO OKUAHUS; IPUBOIUTH IPUMEDHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOE OKHUJAHWE CIIy4ailHOM BETUYMHBI HAXOJUTh
MaTEMaTUYECKOE OKHUJIaHUE IO TaHHOMY PacIlpeAesICHHIO.

HwmeTs npeacTaBieHne o0 3aKOHe OOJIBIINUX YHCE.

HMeTp npeAcTaBiIeHNE O HOPMAJIBHOM pacipeeIeHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne ni/m P Konrpoabnsie IIpakTnuyeckue (ubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue qaHHBIX U ONUCATENIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0Ob7b0f1
CiyvaiiHble OIBITHI U CITy4yaiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMHU 3 1 bubmmorexa [JOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapPHBIMU UCXO1aMU
3 Omnepanuu Haj COOBITUSIMU, CIIOKEHUE 3 bu6nuorexa [IOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
VcimoBHAS BEPOSITHOCTD, JEPEBO CIIYIaHOTO
4 omneITa, Go Mp J1a TIOJTHON BS OHTHO}(,;I/I " 6 Bubnuorexa LIOK
» DOPMY . p https://m.edso00.ru/e0b7b0f1
HE3aBUCHUMOCTb COOBITUI
bu6mmorekxa [IOK
5 4
DIIMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun mocienoBaTeNbHBIX UCTIBITAHUI 3 1 bubmmorexa [OK
P https://m.edsoo.ru/e0b7b0f1
7 CrnyuaitHble BeTHUMHBI U PACIIPEICTICHUS 6 bubmmorexa [OK
i pacrp https://m.edsoo.ru/e0b7b0f1
. bubnmoreka [JOK
8 0606 5 2
ODHICHHE I CHETCMATHSAMITT SHATHH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM unppoBbIie
Ne o/ P Kounrpoubusie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 MareMatruueckoe 0KHUIaHue CITydYaiiHON 4 bubnnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jlucnepcus 1 cTaHJapTHOE OTKIOHEHHUE 4 1 bubnmoreka [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fhc5dcl
bubmuoreka [JOK
3 3aKoH GostbLmX ncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE c1yyaliHbIe BETMYUHbI 2 bubnmoreka [JOK
(pactpenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
H 2 1
> OPMBIILHOE pacTipeReieiii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHME, 00001IEHNE U cUCTEMATH3ALUS bubnnorexa [JOK
6 - 19 2
3HaHUHN https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HMara uugposbie
Nen/m | Tema ypoka Kourpoabnbie IIpakrnueckue
Bcero u3ydyeHusi oOpa3oBaTejibHbIE
padoThI padoTbl
pecypcbl
1 [IpencraBneHue TaHHBIX C ITOMOIIBIO 1 but6mmoreka [IOK



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

Ta0JIML ¥ IUarpaMMm

https://m.edsoo.ru/25c6d12b

Cpennee apudmernyeckoe, MeuaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYCHUS,
pa3max, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUS,
pasmax, Tucrepcusi, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Cpennee apudmernueckoe, MeIuaHa,
HauOoJIbIlIee U HAaMMEHbIIIEe 3HAYCHUS,
pa3Max, TUCTepCcusi, CTAaHJapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyuaiiHble S9KCIIEPUMEHTHI (OTIBITHI) U

ciydaiiHble COOBITHS. DIeMEHTapHbIE
COOBITHSI (MCXOIBI)

bub6nmoreka [IOK
https://m.edsoo.ru/dd00738d

bubnuoreka [{OK
https://m.edso00.ru/98645f6¢c

bubnuoreka [{OK
https://m.edsoo.ru/7c9033a8

bubmmoteka IIOK
https://m.edsoo.ru/347¢1b78

BeposiTHOCTB ciydaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSMH

bubmmoteka IIOK
https://m.edsoo.ru/64d75244

BeposiTHOCTB City4aitHOTO COOBITHSI.
[TpakTnueckas pabota

but6mmorekxa [IOK
https://m.edsoo.ru/5e8fa94a

Onepanuu HaJ COOBITUSMU: TIEpeceueHue,
00beTMHEHNE COOBITHI,
MIPOTHUBOIIOJIOKHBIE COOBITHS. J[marpaMmMbl
Ditnepa

Omnepanuu HajJ COOBITUSIMU: TIEPECEUCHUE,
00beIMHEHNE COOBITHI,

bubnunorexa LIOK
https://m.edsoo0.ru/221c622b

bubnunoreka LIOK
https://m.edsoo.ru/cc10cle?



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

MIPOTUBOIOJIOKHBIC COOBITHSI. [lnarpammbl

Ditnepa
10 dopmyia ciokKeHUs BEPOSATHOCTEN bubmorexa [IOK
PMY p https://m.eds00.ru/3057365d
YcnoBHAs BEpOSATHOCTh. Y MHOKEHHUE
11 BeposiTHOCTEH. [epeBo ciydaiitHoro bubmmorexa LIOK
p e yi https://m.eds00.ru/9a408d25
IKCIIEPUMEHTA
Yc0BHAs BEPOSATHOCTh. Y MHOXKEHHUE
12 BEepOSATHOCTEH. JIepeBo CirydaliHOTO bubmmorexa LIOK
P - ACP ya https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
Yc10BHAs BEPOSATHOCTh. Y MHOXKEHHUE
13 BEPOATHOCTEH. JlepeBo CIIyd4aliHOroO bubmmorexa LIOK
P e yi https://m.edsoo.ru/47fb6b11
IKCIIEPUMEHTA
14 dopmMyna NoJIHOH BEPOITHOCTH bubmorexa [JOK
PMY. p https://m.edsoo.ru/15941bec
15 DopMmyiia HOJIHOH BEPOSITHOCTH bubmorexa [JOK
PMY. p https://m.edsoo.ru/a9ec13c8
16 ®opmyna NOJIHON BEPOATHOCTH. bubmuoreka [IOK
HesaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
but6mmorexa [IOK
17 Konrpomsnas pabora https://m.edsoo.ru/29dc6ch9
bubnunorexa LIOK
18 KombOunaTopHOE npaBuiio YMHOXKEHUS https://m.eds00.ru/2270¢F70
bubnmnorexa LIOK
1 IT
9 CPECTAHOBKH M (paKTOpHaN https://m.edsoo.ru/d58ce6d1
bubnunorexa LIOK
20 q I
HCII0 coteTantH https://m.edsoo.ru/7904dfb0
21 Tpeyronpuauk INackans. @opmyna OuHOMa bubnuorexa [JOK



https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0

Hrrotona

https://m.edsoo.ru/fa47998f

bunapHBIH cly4ailHBIN OTIBIT (MCTIBITAHKE),
ycnex u Heynaua. HesaBucumbie

bub6nmoreka [IOK

22
ucneltanus. Cepusi HE3aBUCUMBbIX https://m.edsoo.ru/2e1f2368
WCIIBITAHUH J0 IEPBOTro ycrnexa
93 Cepusi He3aBUCUMBIX UCIIBITAHUI bubnmnoreka HOK
bepnymum https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTrueckas paboTa ¢ HCIOIb30BAHHEM bubmmorexa [JOK
p p https://m.edsoo.ru/f4al5al4
AIEKTPOHHBIX TaOJIHII
bubnunoreka LIOK
25 i
Ciysaiiiias BeiuHnia https://m.edso0o.ru/639be9aa
26 Pacnpenenenue BeposrHocreit. Juarpamma bubmuoreka [IOK
pacrpeneneHust https://m.edso0.ru/6dc7ff39
97 CyMMa 1 IPOU3BEICHHE CITyUYalHBIX bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CyMMa U IpOU3BENCHHE CITyUYalHbIX bubmuoreka [JOK
BEIINYUH https://m.edsoo.ru/c2757cc3
29 [IpuMeps! pactipeiesieHHid, B TOM 4HCIIe bubmmnoreka HOK
TeOMEeTPHUYECKOe U ONHOMHATTEHOE https://m.eds00.ru/91e08061
[Tpumepsl pacnpezeneHuii, B TOM Yucie bubmuoreka [JOK
30
TEOMETPUUYECKOE U OMHOMHAIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpenue, o6oOIIEeHNE U bub6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpenwue, 0600IIEHNE 1 but6mmorekxa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/e01a3dc4
33 Hrorosast koHTpOIBHAs paboTa bubmorexa [TOK

https://m.edsoo.ru/a985ae79
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https://m.edsoo.ru/a985ae79

[ToBTOpeHnue, 0600IICHNE U bubnmoreka [JOK
34 N 1

cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/lddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/1ddca5e0

11 KJIACC

reoOMCTPHUICCKOI0 U OMHOMHUAIILHOTO

KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabsnbie IIpakrunuyeckue Aara tupponble
Bcero u3y4eHusi oOpaszoBaTe/ibHbIE
padoThI padoThI pecypes:
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHud. Ciry4aiiHble OIIBITHI U 1 bubnuoreka [IOK
BEPOATHOCTH CIy4yailHbIX coObITui. Cepuun https://m.edso00.ru/430d330a
HE3aBHCHUMBbIX UCIIBITAHUN
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHud. Ciry4aiiHble OIIBITHI U 1 bubnnorexa [JOK
BEPOSTHOCTH CIy4ailHbIX coObITHi. Cepun https://m.edsoo0.ru/a573a292
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHud. Cry4aiiHbl€ OIBITHI U 1 bubnnorexka [JOK
BEPOATHOCTH CIy4ailHbIX coObITUH. Cepun https://m.edso00.ru/07a5e861
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHuU. Ciy4aiiHble OIBITHI U 1 bubnnoreka [JOK
BEPOATHOCTH CIy4ailHbIX coObITHH. Cepun https://m.edso0.ru/32bc29bf
HE3aBHCHMBIX UCIIBITAHUN
[IpuMepsl IpUMEHEHHSI MATEMaTHYECKOTO 1 bubnnoreka [JOK
OKUJaHUs (CTpaxoBaHHe, JOTepest) https://m.edsoo.ru/ea27084d
MareMatruyeckoe 05KM1aHHE CYMMBI 1 bubnmnoreka [JOK
CIIy4YailHBIX BEJIMYHH https://m.edsoo.ru/Oadefe9e
MaremaTruueckoe OKuaaHue 1 bubmuorexa [JOK

https://m.edsoo.ru/20de2fc2
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pacrpeeneHuin

MaremaTudeckoe OXXKHAaHUue

bu6mmoreka [IOK

pacupenenenus. PaBaomepHoe
pacIpeesieHle U €ro CBOMCTBA

8 FGOMeTqueCKczro ¥ OMHOMUAJIBHOTO httos://m.edsoo.ru/17b0e769
pacnpenesneHui
9 Jlucniepcus M CTaHJAPTHOE OTKIOHEHUE bubmmorexa LIOK
https://m.edsoo.ru/bcc67f76
10 Jlucniepcus U cTaHJapTHOE OTKIOHEHUE bubmmorexa LIOK
https://m.edsoo.ru/bf78aad6
11 Jlucniepcuun reoMeTpru4eCcKOro u bubnuoreka [IOK
OMHOMHAJIBHOTO pacIpe/IeICHuUs https://m.edsoo.ru/4b5a495e
12 [IpakTuueckast paboTa ¢ UCIIOIB30BAaHUEM bubnuorexa [JOK
AJICKTPOHHBIX TAOJIHUII https://m.edsoo.ru/a53cd884
13 3akoH O6obIuX uncesn. BeibopouHsbrit bubnuoteka [JOK
METOJ] UCCIIEIOBAHNH https://m.edsoo.ru/94ddc34a
14 3akoH OonbIINX Yrcen. BeIOopouHbIit bubnunoreka [JOK
METOJI UCCIICIOBAaHUHU https://m.edsoo.ru/cf23b369
15 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM bubnnorexka [HOK
ANEKTPOHHBIX TAOJIHIIL https://m.edsoo.ru/6c1d11a6
bu6mmoreka [IOK
16 Hrorosas koHTpobHAA padoTa https://m.edsoo.ru/7e379f8f
[IpuMeps! HENPEPBIBHBIX CIIyYailHBIX
17 BeJIUYUH. OYHKIUSA [IJIOTHOCTU bubnnorexka [JOK
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacnpeesieHue 1 ero CBOMCTBA
[IpuMeps! HENPEPBIBHBIX CITyYailHBIX
18 BeMMYUH. OYHKIUS IIIOTHOCTH bubnnoreka [JOK

https://m.edsoo.ru/b1c2712e



https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
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3ajauu, TpUBOASIINE K HOPMAJIbHOMY

bubmuoreka [JOK

19 acnpeneneHno. OyHKIMS TUIOTHOCTH U
pactipen YHIR https://m.eds00.ru/97c19f59
CBOMCTBAa HOPMAJILHOTO paclpeesieHus

20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubnuoreka [IOK
ANEKTPOHHBIX TAOJIHII https://m.edsoo.ru/1f1f9ad9
[ToBTOpeHue, 0600IIEHNE 1

21 cucTeMaru3anus 3HaHuii. OnucarenpHas bubmmorexa [JOK

' https://m.edsoo.ru/72953f4c

CTaTHCTUKA
[ToBTOpEeHME, 0000IIEHNE 1

22 cucteMaru3anus 3HaHuii. OnucarenpHas bubmmorexa LOK

' https://m.edsoo.ru/b699ad0c

CTaTHCTUKA
[ToBTOpeHUE, 0600IICHNE 1

93 cucreMaTu3anus 3HaHui. OMbITHI € bubnuorexa [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fchacf9
COOBITUSIMH
[ToBTOpenue, 0600IIEHNE U

24 cucreMaru3anusa 3HaHui. OIBITEI C bu6mmoreka [IOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMH
[ToBTOpenme, 0600IEeHNE U
cucTeMaTHu3anus 3HaHui. Berancienne

25 BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM bubnnorexka [JOK
dbopMyI u TpadUIECKUX METOI0B https://m.eds00.ru/272910f5
(koopauHaTHAs MpsMasi, 1epEBO,
auarpamma Diinepa)
[ToBTOpenue, 0600mEeHNEe U

26 cHCTeMaTHu3alus 3HaHui. Berauciaenne bubmuorexa [JOK

BEPOSTHOCTEH COOBITHI ¢ IPUMEHEHHUEM
dbopMyI u TpadUIECKUX METOIOB

https://m.edsoo.ru/dc9ad6ca



https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

(koopauHaTHas npsiMasi, 1EPEBO,
auarpaMma Disepa)

[ToBTOpeHUEe, 06001ICHNE 1
cucTeMaTu3auus 3HaHui. Beraucnenue
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM

bubmuoreka [JOK

27
dbopMyI u TpadUIECKUX METOIOB https://m.edso00.ru/5964f277
(KoopaMHATHAS MIPsIMast, IEPEBO,
nuarpamma Ditnepa)
[ToBTOpEeHME, 0600IICHNE 1
cucTemMaTu3alus 3HaHuil. Beraucnenue
98 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHUEM bubnnorexa [HOK
dbopmMy1 u rpaduIECKUX METOI0B https://m.edsoo.ru/e71debe4
(KooparHATHAS TIPsIMast, IEPEBO,
auarpamma Didepa)
[ToBTOpenue, 0600IIEHNE U
29 cucremarusanus 3Hanui. CirydaiiHele Brbmmozexa [IOK
e https://m.edso00.ru/00b2efb3
BEJIMYUHBI M PACIIPEICIICHUS
[ToBTOpenue, 0600IIEHNE U
30 cucremMarusanus 3Hanui. CirydaiiHele bubmaorexa [JOK
e https://m.edsoo.ru/1cc2df8f
BEJIMYHHBI M pacTipeieIICHUs
[ToBTOpEeHUEe, 0600IIEHNE 1
31 cucTeMaTu3alnus 3HaHnil. MaTteMaTH4ecKkoe Buomiorexa LOK
o https://m.edso0.ru/aeal298¢c
OXKHUJaHWE CITYJaHON BEITHUHNHBI
[ToBTOpeHue, 06001IeHNE 1
32 cucTeMaTH3allus 3HaHU. MaremaTudeckoe bubmorera [JOK
o https://m.eds00.ru/640a8ebf
OYKUJIaHUE CITYYalHOW BEITMYMHBI
bu6mmoreka [IOK
33 HroroBas koHTpoIbHAs paboTa
P P https://m.edso0.ru/0fd6d597
34 [ToBTOpeHmEe, 06001ICHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
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https://m.edsoo.ru/0fd6d597

cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro "
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.2 OnepupoBarTh MOHATHUSAMH: CpeAHee apudMETHYecKoe, MeauaHa, HauOoIbliee,
HavWMEHbIIIEE 3HAYCHHE, Pa3MaX MacCHUBa YMCIOBBIX JAHHBIX
OnepupoBaTh NOHATUAMHU: CIy4YallHBIA OSKCIEPUMEHT (OMBIT) U choy4aiiHoe
CcOOBITHE, DJIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIM HMCXOM) CIYyYalHOTO OIbITA;
6.3 HAXOJIUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CITy4YaHBIMU COOBITHUSAMH,
HaxOJUTb W CPaBHUBATh BEPOSTHOCTU COOBITUH B M3YYCHHBIX CIIyHalHBIX
AKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh cOOBITHS: TiepecedeHre W OOBbEAMHEHHE JaHHBIX
6.4 COOBITUH, COOBITHE, TMPOTHUBOMOJIOKHOE JTaHHOMY COOBITHIO; TOJIb30BATHCA
quarpammamu Ditiepa u popMyIioi CII0KEHHS BEPOSITHOCTEH MPU PEIICHUH 32,124
OnepupoBaTh TOHATUSMHU: YCIOBHAs BEpPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOSTHOCTU C MOMOIIBIO MpaBUJia YMHOXKEHHUSI, C TIOMOLIBIO JIepeBa
CIIy4allHOTO OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTb MNOHATHSMHU: UCIHBITAHWE, HE3aBUCHUMBIE HCIBITAHUS, CEpUs
6.7 WCTIBITAaHUHM, yCIeX W HeyJada, HaxOJWTh BEPOSTHOCTH COOBITUH B CepUU
' HE3aBUCHUMBIX UCTIIBITAHUN JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITHI B
cepuu ucnbsiTaHui bepHynu
6.8 OnepupoBaTh MOHATUSIMH: CIydaiiHasl BEJIMYMHA, PACIIPEACIICHUE BEPOSITHOCTEM,
' JMarpaMma pacrpe/ieeHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN M CTATHCTHKA
51 CpaBHHMBaATh BEPOSITHOCTH 3HAUEHUW CIy4yalHON BEJMYMHBI MO PaCHpe/ICICHUIO
' WJIU C TIOMOUIBIO TUarpamMm
OrniepupoBaTh MOHATHEM MATEMAaTHUYECKOTO OKHUJIaHUSI, IPUBOJIUTH MPUMEPHI TOTO,
5.2 KaK MPUMEHSAETCS MaTEMaTUYECKOE OKHMJIaHHWE CIy4alHOW BEIMYMHBI, HAXOJUTh
MaTEeMaTUYeCKOe 0XKHUIaHHE 10 JaHHOMY pacipeieICHUI0
53 HNmeThb npeacTaBiaeHue 0 3aKOHE OOJIBITUX YHCET




5.4 Hmets npencraBieHne 0 HOPMaabHOM PACIIPEACICHUN

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

6

6.1

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBienure AaHHBIX C TOMOIIbIO Tabmui W nuarpamm. CpeaHee apudmeruyeckoe,
MearaHa, HauOoJplliee M HaMMEHbIlee 3HAYEHHUS, pa3Max, AMUCIEPCHs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

Cay4aiiHple SKCIIEPHUMEHTHI (OMBITBI) M CIIydailHbIE COOBITHA. DJIeMEHTapHbIE COOBITHS
(ucxompl). BeposTHOCTD Ciy4aitHOrO COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
CayuvaiiHple ONBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITHAMHU. BeposTHOCTH
COOBITHI B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

6.3

Omneparuu HajJ COOBITHSIMU: TepecedeHue, OObeAMHEHUE, MPOTHUBOIOIOXKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna ciaokeHus: BEposSTHOCTEN

6.4

6.5

VYcnoBHas BEpOATHOCTb. YMHOKEHHE BEpOSITHOCTEW. J[epeBO ClydailHOrO 3KCIEpHUMEHTA.
dopmyna moaHON BeposaTHOCTH. He3aBrucuMbIe COOBITHS

KomOunatopHoe mpaBuio ymHoxeHus. IlepecraHoBku u Qaxrtopuan. Yucio coueTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa

6.6

bunapHbIii ciydaiiHbIN ONBIT (UCIBITAHME), YcIeX U Heynada. HesaBucumble MCIBITaHUS.
Cepust HE3aBUCHUMBIX MCIBITAaHUM 70 mepBoro ycmnexa. Cepusi HE3aBUCHUMBIX MCIBITAHUN
bepnymm

6.7

Cnydaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. JlmarpamMma — pacrpeseseHus.
[Tpumeps! pactipeieNieHuid, B TOM YHCIIe TEOMETPUUYECKOE U OMHOMHAIIBHOE

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMYMH: MATEMATUYECKOE OXKHUJAHHUE, JUCTIEPCUS
U CTaHJAapTHOE OTKJIOHEHHE. [IpuMepbl MpUMEHEHUsS] MaTEeMaTUYECKOTO OXHUJAaHUS, B TOM
Yucjiae B 3aJa4ax M3 IOBCEIHEBHOW >KWM3HH. MareMmaTtnueckoe OXXHJIaHue OWHApHOM
CIy4allHOM BeJMYMHBI. MaTeMaTUYECKOE OKHJAAHUE CYMMbI CIIyYalHBIX BEIWUYMH.
MaremaTnueckoe OXHAaHHE U JUCHEPCHUS TEOMETPUYECKOTO U OMHOMHATHHOTO
pacrpeneneHun

5.2

5.3

3akoH OONBIINX YHCEN U €ro pojib B Hayke, MpUpoje U obmiecTBe. BriOOpouHbIil MeTO
HCCIeI0BaHuN

[Ipumepbl HEMpephIBHBIX CIy4YailHBIX BeMWYHH. [IOHATHE O TUIOTHOCTH paCHpeesICHUS.
3amaun, NOPUBOIAIIME K HOpPMalbHOMY pacmpeneieHuto. [loHsTHe o0 HOpMalbHOM
pacrnpeziesieHuu




IMPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Brnanenne meronamMu J0Ka3aTeNnbCTB, AITOPUTMaMHU PEUICHHUS 3a/1a4; yYMEHHUE
(bopMyIHpOBaTH U ONEPUPOBATH MOHATHSAMH: OIpEIeIICHHe, aKCHoMa, Teopema,
CIIC/ICTBHE, CBOIMCTBO, IPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHIIbHBIC
(GOopMYyIMpPOBKHM; TpPUMEHSATh MX; YMeHHE (QOpMyIupoBaTh OOpaTHOE W
MPOTHBOMOJIOXKHOE YTBEPXKIECHUE, NPUBOAUTH TPUMEPHI U KOHTPIPHUMEPHI,
UCIIOJIB30BATh METOJI MAaTEeMaTHYECKOH WHIYKIWHU; MPOBOJMUTH JOKa3aTeJbHbIC
paccyXIeHHs TpH pEIICHHH 3a/a4, OIICHUBATh JIOTHYECKYIO MPaBUIBHOCTD
paccyXIeHHIi; yMEHHE ONEPUPOBATH MOHATUSAMU: MHOXKECTBO, MOJMHOXKECTBO,
omepalMyd  HaJ ~ MHOXKECTBAMM;  yMEHHE  HCIIOJI30BaTh  TEOPETUKO-
MHOYKECTBEHHBIN anmapaT JJIsl ONMCaHHsI PEAIbHBIX MPOIIECCOB M SIBICHUH U TIPH
pemieHnH 3a1a4, B TOM YHCIE U3 JPYrUX YYEOHBIX MPEIMETOB; YMEHHUE
ONEpPUPOBATH TMOHATUSAMHU: rpad, CBA3HBIA Tpad, aepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a7aBaTh M OMNHCHIBaTH Ipadbl Pa3IUYHBIMH CIOCOOAMHU;
UCIIOJIB30BaTh rpadbl IPH PELICHUH 33a4

YMeHue oneprupoBaTh MOHATHSIMH: HATYPAJIBHOE YUCIIO, LIEJIO€ YUCIIO, CTENEHb C
LETBIM MOKAa3aTeseM, KOPEHb HATYPAJIBHON CTENEHH, CTENEHb C PALIMOHAIBHBIM
[OKa3arejeM, CTEeNeHb C JEWCTBUTENbHBIM IIOKa3aTesieM, Jorapugm uucia,
CUHYC, KOCHMHYC W TaHI€HC IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK IO MOIYJIIO,
palMOHAJIbHOE YHCIIO, HMPPALMOHAIBHOE YHCIO, MHO)KECTBA HAaTypalbHBIX,
LENbIX, PalUOHAJIBHBIX, JCHCTBUTEIBHBIX UHCEN; YMEHHE HCII0JIb30BATh
NPU3HAKU JAETMMOCTH, HaUMEHbIIMM OOIIMI NeNuTeNlb M HauMeHbIlee oOIee
KpaTHOe, anroput™ EBKiuaa npu peleHuM 3a1ad; 3HAKOMCTBO C pa3InYHBIMU
MTO3UIIMOHHBIMU CHUCTEMaMH CUYUCJICHUS; YMEHUE BBIIOJHATh BBIUYHCICHUE
3HauYeHUN U NpeoOpa3oBaHUS BBIPAKEHUN CO CTENEHSMU M Jorapudmamu,
npeoOpa3oBaHus JpOOHO-pAIlMOHANBHBIX BBIPAXKEHHUM; yMEHHE ONEepHUpoBaTh
MTOHATUSAMM: ITOCJIEI0BATEIbHOCTb, apudmernyeckas Iporpeccus,
reoMeTpuuecKasl mporpeccus, OECKOHEYHO YOBIBalollas TreoMeTpuyecKas
IIPOrpeccusl; YMEHHUE 3a/1aBaTh IOCIEN0BATEIBHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYpPpPEHTHBIX (pOpMYIT; yMEHHE ONEpUPOBATh MOHATHIMU: KOMIUIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apIyMEHT KOMIUJIEKCHOTO YHUCIIA,
¢dbopMa 3anmucu KOMITJIEKCHBIX uucen (TeomMeTpudeckasi, TPUrOHOMeTpUUYecKas U
anreOpandeckasi); yMeTh MPOU3BOJIUTH  apudMETHYECKHe JCHCTBUS C
KOMIUIEKCHBIMHM YHCIIaMU; MPUBOJUTH NPUMEPHI MCIIOIb30BAHUS KOMIUIEKCHBIX
YHUCEJT; ONEPUPOBATh MOHATHIAMH: MaTpULA 2X2 U 3X3, ONpeAeNInTenb MaTPULLBL,
T€OMETPUYECKHUM CMBICI ONPEAEITUTEIS

YMeHue  omepupoBaTh  MOHATHSMU:  paAllMOHAIBHBIC, HpPpalMOHAIBHBIC,
MOKa3zaTejbHble,  CTENEHHbIE,  JIOTapU(pMUUYECKHE,  TPUTOHOMETPHUUECKUE
YpaBHEHUS W HEPABEHCTBA, MX CHCTEMbI; YMEHHE OMNEpUPOBATH MOHSTHUIMHU:




TOX/IECTBO, TOXXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YPaBHEHUN U HEPABEHCTB, PAaBHOCUJIILHOCTb YPABHEHUM, HEPABEHCTB U
CUCTEM; yYMEHHUE peIlaTb YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IIOMOUIBIO
pasIMYHBIX IPUEMOB; pellaTh YpPaBHEHHUsS, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; NPUMEHATh YPaBHEHHs, HEPABEHCTBA, UX CHUCTEMBI JJI1 PELICHUSA
MaTeMaTHYeCKUX 3ajjad M 3aJad U3 Pa3IMuHbIX 001acTeil Hayku M peanbHOM
KU3HU

YMeHue  onepupoBaThb ~ HNOHATHUSAMH:  (QYHKOMA, 4YETHOCTH  (YHKIHH,
NEePUOJUYHOCTb (PYHKIIUH, OTPAaHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTb (DYHKLIMH,
9KCTpeMyM (yHKLUHU, HauOojplllee M HaWMEHblIEe 3HA4YeHUs (QYHKIUM Ha
IIPOMEKYTKE, HeNpepblBHAsA (QYHKINSA, aCUMITOTHI Ipaduka QyHKIUM, epBas U
BTOpasi MpOMU3BOJHAs (YHKIMM, TEOMETPUYECKUH U (PU3MUECKUIl CMBICT
[IPOM3BOJIHOM, IMEepBOOOpa3Hasi, ONpeAeNEHHBIM HMHTErpajg; yMEHHE HaXOAWUTh
acUMIITOTHl rpaduka (YHKIWW; yYMEHUE BBIYHCIATH IPOU3BOJHBIE CYMMBI,
MPOU3BEACHUS, YAaCTHOTO M KOMIIO3UIUMH (DYHKIMH, HAXOIUTh YpaBHEHUE
KacaTenpHOW K rpaduky QyHKIUH, yMEHHE HAXOOUTh IPOM3BOJHBIC
JIEMEHTApHbIX  (YHKUMH; yMEHHE  HCIOJIb30BaTh  IMPOU3BOAHYIO  JUIS
ucciesoBaHusl (yHKUMHA, HAaXOAWTh HaumOONbLIME M HAMMEHBIIME 3HAYCHMS
GbyHKUMH; CTPOUTh TIpaKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapara
MaTeMaTHYeCKOr0 aHaliMu3a; MPUMEHATh IPOM3BOJIHYIO JUISI HAXOXIAECHUS
HaWIY4YIIEro peuieHusl B IPUKIAIHbIX, B TOM YHCJIE COLUAIIbHO-IPKOHOMUYECKUX
u (U3MYEeCKHX 3a7adax; HAXOAWTh IUIOMAIM M OO0BEMBI (UTYp C MOMOIIBIO
MHTErpaa; MNpuBOAUTH IPUMEPbl MAaTEMaTUUECKOT0 MOJIEIIMPOBAHUS C TOMOIIBIO
g depeHInaIbHbIX YpaBHEHHM

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (yHKUIMH, oOpaTHas QyHKLuS,
KOMIO3uIMs  (pyHKUMH, JUHEeWHas GyHKOUSA, KBaJapaTuyHas (DyHKIHS,
paioHangbHas QYHKIUS, CTENEHHAs (YHKIMs, TPUTOHOMETPHUYECKHE (YHKIIUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIIMH, ITOKa3aTeabHas U JiorapupmMudeckas
(GyHKIMM; yMEHHME CTPOUTh TpaduKU U3YyYEHHBIX (YHKUUN, BBIIOIHATH
npeoOpa3oBanusi rpadukoB (YHKUIMH, UCIONB30BaTh TpapUKH A H3yYCHHS
NPOIECCOB M 3aBUCHUMOCTEH, NpU pELIeHUHM 3aJad U3 JPYrux Yy4eOHBIX
NPEeIMETOB U 33/1a4 U3 PealbHOM KM3HM; BBIpakaTh (HOpMyJIamMH 3aBUCUMOCTH
MEX]y BeJIMUYMHAMMU; UCIOIb30BaTh CBOMCTBA U IpapuKu PYHKIUH [Tl pereHus
ypaBHEHMI, HEPABEHCTB M 33/1a4 C apaMeTpaMu; U300paxaTh Ha KOOPAUHATHOM
TUTOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHH, HEPABEHCTB M UX CHCTEM

YMeHue peniath TEKCTOBBIE 33[]a4d PAa3HBIX THUIOB (B TOM YHCJIE HA MPOLEHTHI,
J0JM M YacTH, Ha JBID)KEHHE, pabdoTy, CTOMMOCTb TOBAapOB M YCIYT, HaJlOTH,
3aJaud M3 OOJNIaCTH yNpaBlIEHUS JMYHBIMH U CEeMEHHBIMH (UHAHCAMHK);
COCTaBJIATh BBIPA)KEHUs, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO
3a/layM, UCCIIEIOBAaTh IOJYYEHHOE pEIIeHHE U OLIEHHWBATh MPaBJ0NO0I00HOCTD
pe3yibTaTOB; yMEHHE MOJEIMPOBATH PpEANbHBIE CUTyallud Ha  S3bIKE
MaTEMaTHKHU; COCTAaBJISITh BBHIPAYKEHUS, YPAaBHEHUs, HEPABEHCTBA M UX CHCTEMBI
[0 YCIIOBHIO 33J1a4M, HCCIIEIOBATh IOCTPOCHHBIE MOJEIH C HMCIOJIb30BAaHUEM
ammapara anre0pbl, ”HTEpIPETUPOBATh MOTYYCHHBIH pe3yIbTaT

YMenue omnepupoBaTh MOHATUSAMHU: CpeaHee apudMeTudyeckoe, MeAHaHa,




HauOoplllee M HAWMMEHbLIEe 3HAYEHUsS, pa3Max, TUCIEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOIO HA0Opa; yMEHHE U3BIEKaTh, WHTEPIPETUPOBATD
uHpOpMaILMIO, TPEACTABICHHYI0O B Ta0NMIaXx, Ha JguarpaMmax, Trpadukax,
OTPAXKAIOIYI0 CBOMCTBA pealbHBIX IPOLIECCOB W SBJICHUH; IPEACTaBIAThH
MHGOPMALMIO C MOMOIIBIO TaOJIMIl U JUarpaMM; MCCIeloBaTh CTATUCTHUUYECKHUE
JAHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadUyecKUX METOJOB U JIEKTPOHHBIX
CpeAcTB; TIpadUyecKu HCCIel0BaTh COBMECTHbIE HAOJIIOAEHUS C IIOMOIIBIO
JyarpaMM pacCEeMBaHMs U JIMHEWHOU perpeccuu

VYMeHue onepupoBaTh MOHATHSMHU: CIydallHBI ONBIT M ClIy4ailHOE COOBITHE,
BEPOSTHOCTh CIIyYallHOI'O COOBITHSA; YMEHHE BBIYHMCIATH BEPOSTHOCTb C
UCIOJIb30BaHUEM TIpaUueCKUX METOAOB; NPUMEHATh (POPMYJIBl CIOKEHHUS U
YMHOXXEHUSI  BeposATHOcTeH, (opMyny HOJHOH BEpOSITHOCTH, (QOpMyly
bepaymnu, komOuHatopHbie (akTsl W (OPMYIBI; OICHUBATH BEPOATHOCTH
peaJIbHbIX COOBITUH; YMEHHE ONEpHUpOBaTh MOHATHUAMMU: CilydaiiHas BEJIMYUHA,
pacnpesielieHue BEpOSITHOCTEH, MAaTeMaTU4YeCKOE OKUJAaHUE, IJUCIEepCUst MU
CTaHJApTHOE OTKJIOHEHHE CIy4ailHON BEIMYMHBI, (PYHKIUH pacrpelesieHus U
IUIOTHOCTH PaBHOMEPHOT'O, MOKA3aTeJbHOTO M HOPMAJIbHOIO pPACHpEeesICHUI;
YMEHHUE HCIOJIb30BATh CBOMCTBA H3YUEHHBIX DPACHpPEIENCHUH A pelieHus
3aJja4; 3HAKOMCTBO C MOHATHAMM: 3aKOH OOJIBIINX YHCEI, METO/bI BEIOOPOUHBIX
UCCIIEIOBAaHMM; yMEHUE NPUBOJIUTH INMPHUMEPHI NPOSBICHHUS 3aKOHA OOJBIIMX
9yucel B MPHUPOJHBIX M OOLIECTBEHHBIX SIBICHHSX; yMEHHE ONEpUPOBAThH
MOHATUSIMU: COUETaHHE, EPECTAaHOBKA, YUCIIO COYETAHUN, YUCIIO NIEPECTAHOBOK;
6unoM HploTOHA; yMeHHEe NPUMEHATh KOMOMHATOpPHBbIE (DAKThl U pacCykKICHUs
JUIS pelleHus 3a/1a4; OLEHUBATh BEPOSTHOCTU pEalbHBIX COOBITHI; COCTABIATH
BEPOSTHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOJYYEHHBIH PE3yabTaT
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YMeHHe onepupoBaTh MOHATHIAMH: TOYKA, NpsMas, IUNIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIy4, BEJIU4YMHA yIja, IUIOCKUH Yroj, ABYTPAHHBIN yroJ, TPEXTPaHHBIN
Yroj, CKpEUIMBAKIIHAECS MpsMble, MapaUICIbHOCTh W INEPHEHIUKYISIPHOCTD
NPSMBIX M IIOCKOCTEM, YroJll MEXIy MpsSMBIMH, YIOJd MEXAy NpsIMOM u
IIJIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKHU 0 IIJIOCKOCTH,
paccTosiHue MEXAYy IPSAMBIMH, PAaCcCTOSHUE MEXAY IIIOCKOCTSMU; YMEHUE
UCIOJIb30BaTh PU PELICHNUH 3aj1ay U3y4eHHbIE (PAKTHI M TEOPEMbI IUTAHUMETPHH;
YMEHHE OLIEHUBaThb pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHUpA; CTPOUTH
MaTe€MaTUYeCKUE MOJEIU C IIOMOIIbI0 I'€OMETPUYECKUX IOHSATUU U BEIUYMH,
penaTh CBA3aHHbIE C HUMH IPAKTUYECKUE 3a1a41

YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (UTypbl, 00BEM (uUTYpHI,
MHOTOTPAaHHHK, MPaBWIbHBIA MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajjiesienunes, Mpu3Ma, nupaMmuia, ¢Gurypa M TOBEPXHOCTh BpallleHUs,
HWINHAP, KOHYyC, Imap, cdepa, IIomanb cepbl, IJIOMAAs MOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHYCa, LMIUHApPA, OO0BEM KyOa, MNPSIMOYTOIBHOIO
napajuiefienuneaa, MUpaMubl, NpU3Mbl, LHUIUHApPA, KOHYyca, I1apa, pa3BEépTKa
MOBEPXHOCTH, CEUEHUsI KOHYCa U LIWJINHIPA, TapajlieIbHble OCH WIH OCHOBaHHUIO,
ceueHue I1apa, MIOCKOCTh, Kacamomascs chepbl, UWIMHIpa, KOHyca; YMEHUE
CTPOUTH CEUYEHHE MHOTOTPAHHUKA, W300pa’kaTb MHOTOTPAHHUKH, (QUTYpPHI H
MIOBEPXHOCTU BpAILEHUS, UX CEUEHUS, B TOM YHCJIE C MOMOIIBIO AIEKTPOHHBIX




CpPEeZACTB; yMEHUE MPUMEHATH CBOWCTBA FTEOMETPUUECKUX (PUTYDP, CAMOCTOSATEIBHO
(dbopMyIHpOBaTh OMNpENETICHUs H3ydaeMbIX (Uryp, BBIIBUTATh THUIIOTE3BI O
CBOWCTBAaX M TMpPHU3HAKaX TE€OMETPHUECKUX (Uryp, OOOCHOBBIBATh WJIH
OIpOBEpraTh MX; yMEHUE MPOBOAUTH KiIacCUPHUKAIUIO (UTYp MO pa3IudHbIM
MpU3HAKaM, BBIIOIHITh HEOOXOIMMBbIE JOTIOJIHUTEIbHbIE TOCTPOCHUS
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YMenune OIICpHUPOBATH MOHATUAMU: JABUKCHHUC B IMPOCTPAHCTBC, HapaﬂﬂeHbeIﬁ
NEPeHOC, CUMMETPUS Ha IUIOCKOCTH W B NPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue mMoo0us1, NoJo0HbIE (PUTYPHI; YMEHHE paclio3HaBaTh PABHBIC U
nogo0Hble (UIYphl, B TOM 4YHCIE B IPHPOAE, HCKYCCTBE, apXHTEKTypE;
UCIIOJIb30BaTh TEOMETPHUYECCKUE OTHOIICHMSI INPU PEIICHUH 33/1a4; HaXOIHUTh
reOMEeTPUYECKHE BETMYHMHBI (JUTHHA, YOI, IUIONIa b, 00EM) IIPU PEIICHUH 33/1a4
U3 JPYyruX Y4eOHBIX MPEAMETOB U W3 PEabHOW JKU3HH; YMEHHE BBIUYUCISATH
reOMETPUYECKHe BEIMYMHBl (IUIMHA, Yroj, IUIOmanb, OO0BEM, IUIOMIANb
IIOBEPXHOCTH), HCIOJIb3YSl M3yuyeHHbIE (OPMYJIBI U METOAbIL, B TOM 4YHCIE:
mIomaab IMOBCPXHOCTHU IMAPAMU/IbI, IIPU3MbI, KOHYCAa, HWJIMHAPA, IUIOIIaAb Cq)epLI;
00BEM Ky0a, PSIMOYTOIBHOTO MapaJlICIICHIIeIa, TUPAMUIBL, IPU3MBI, IIHITHHIPA,
KOHYCa, I11apa; yMEHHE HaXOJAUTh OTHOIICHHE 00BEMOB MOAOOHBIX HHUTYp
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YMeHue onepupoBaTh NOHITUSIMU: MPSIMOYIOJIbHAs CUCTEMA KOOPANUHAT, BEKTOP,
KOOpJIMHAThl TOYKH, KOOpPAMHATBHl BEKTOPA, CyMMa BEKTOPOB, IMPOU3BEICHHE
BEKTOpa Ha 4YUCIIO, Pa3JIOKEHHUE BEKTOpa MO 0a3ucy, CKaJsIpHOE NPOU3BEICHHUE,
BEKTOPHOE IIPOU3BEJIEHUE, YOl MEXAY BEKTOpaMH; YMEHHE HCII0JIb30BATh
BEKTOPHBIA M KOOPAMHATHBIA METOJ JUIsl PEleHHs] F€OMETPUYECKUX 3agad M
3aJja4 IpYrux y4eOHbIX PEeIMETOB
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YMenue BbIOMpaTh MOAXONALIMI METON JUIsl pElIeHUs 3ajayd; MOHUMaHHe
3HAYUMOCTH MaTEeMaTHKU B U3YUYE€HUHU MPUPOJIHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SBIICHWW,; YMEHHE pAaclO3HaBaTh IIPOSIBICHUE 3aKOHOB MATEMATHKH B
HUCKYCCTBE, YyMEHHE IPUBOJUTH IPUMEPbl MAaTEMaTUYECKUX  OTKPBITUH
POCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAYKH

INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kox  IIpoBepsieMblii 3JieMeHT COepP:KAHUSA
1 Yucna 1 BEIYUCICHUS
1.1  HarypanpHbie u niensie yncia. [I[pu3Haku 1eTMMOCTH HETbIX YUCET
12 Pannonansubie yncia. OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH, TPOIEHTHI, OECKOHEYHBIC
' HEPHOANIECKUE TPOOH
13 ApudmeTniecknii KOpeHb HATypaJlbHOUM cTerneHu. [[efcTBus ¢ apupMETHUECKUMU KOPHIMH
' HaTypaJbHON CTENEHU
14 Crenenr ¢ menbiM mokasareneM. CTeNeHb ¢ palMOHAIBHBIM TOKaszaTteneM. CBOHCTBa
' CTENEeHU
15 CuHyC, KOCHHYC M TaHT€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHIEHC

YHCIIOBOTO apryMeHTa




1.6

Jlorapudm uucna. [lecATHYHbIC U HATYpAJIbHBIC JOTapUPMBbI

I[CﬁCTBHTCHBHBIG qucia. ApI/I(l)MCTI/I‘ICCKI/Ie ornepanuu C ,HCP'ICTBHTGHLHBIMI/I qucjiaMu.

1.7 | IlpuGnwmx€HHble BBIYMCICHUS, IMpaBUiIa OKPYIJVIEHHS, NPUKHIKA U OLIEHKAa pe3ysibTara
BBIYHCIICHUN
1.8  IIpeoOpa3oBaHue BBIpAKCHUM
1.9 KommuiekcHbie yncia
2 | YpaBHEHHUS U HEPABEHCTBA
2.1  Ilensle u ApoOHO-paLlMOHATBHBIC YPABHEHHS
2.2 | HppanuoHajabHbIC YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4  TlokasarenbHbIe U JIOTapUMUUYECKUE YPABHEHHUS
2.5 | llensle u qpoOHO-pallMOHATIHHBIE HEPABEHCTBA
2.6 | HppanuoHajabHbIC HEpaBEHCTBA
2.7  TlokasarenbHbIC U JIorapu(MUIECKHE HEPAaBEHCTBA
2.8  TpuronomeTrpuyeckrue HEpaBEHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPAaBEHCTB
2.10 VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cuctembl JUHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpHILIbl
3  ®ysknmu u rpaduku
31 Oyuknus, cnocodsl 3amanus ¢yHkiuu. ['padux Gynkuuu. B3anmuo oOpatHble QYyHKIIHH.
' Yérusle u HeuéTHbIe QyHKUUU. [lepuoanyeckue GpyHKINN
Ob6unacTe ompezeneHuss U MHOXeCTBO 3HaueHuM ¢yHkuuu. Hymm ¢ysxuuu. ITpomexyTtkn
3.2 | 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHUH. MaKCUMyMBI U MHUHUMYMBI
¢byakuun. Hanbonpiiee 1 HauMeHbllIee 3HaYeHNE (PYHKIIMN HA TPOMEKYTKE
33 CrenenHass (QyHKIMS C HATypaJlbHBIM M IIeNBIM IOKa3zaterneM. E€ cBoicTBa M Tpaduk.
' CaoiicTBa U rpauK KOpHsI N-Oi CTENEHU
3.4 | Tpuronomerpudeckue pyHKIUH, UX CBOMCTBA U rpauku
3.5 | IlokasarenbHas u morapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduku
36 Touku pazpbiBa. AcUMNTOTH rpadukoB ¢yHkuui. CBolcTBa (DYyHKIMM, HETPEpHIBHBIX Ha
" oTpeske
3.7 | TlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHM ITOCIEN0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccuu. @opmyina cIokKHBIX MPOLEHTOB
4 Havana maremaTndeckoro aHanusa
4.1  IlpousBonHas ¢pyHkiuu. [Ipor3BoAHbBIE 3JIEMEHTAPHBIX (YHKITHIMA
4 [IpumeneHne MpoU3BOJHON K HCCIIEAOBAaHUIO (DYHKIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
' HaxoxxneHre HanOobIIero 1 HAMMEHbIIET0 3HaYeHNUs (PYHKIIMU Ha OTpe3Ke
4.3 | IlepBooOpazHas. UnTerpan
5  MHoecTBa U JIOTUKA
5.1 | MHoxecTBO, onepanuy HaJl MHOKecTBaMU. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHUCTHKA




6.1

OmnucarenpHas CTaTUCTHKA

6.2  BeposTHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 | TlpsiMble 1 IJIIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrorpaHHuKH
7.4 | Tena u mMOBEPXHOCTH BpaIICHUS
7.5 | KoopauHaThl 1 BEKTOPHI
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