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1. IOSACHHUTEJIBHAS 3AIINCKA YYEBHOI'O ITPEJIMETA
O/.07 Mamemamuxa

1.1. ObaacTh NpUMEHEHUs MPOrPaMMBbI

PaGouass mporpamma ydeOHOrO TpeaMeTa  SBISETCS  YacThl0  MPOrPaMMBI  MOATOTOBKH
KBATM(UIIMPOBAHHBIX pabounx W ciayxamux mo npodeccun CIIO 43.01.09 Ilosap, xonmuTep,
ykpynHeHHas rpynmna 43.00.00 CepBuc u Typusm.

1.2. MecTto mnpenmMera B CTPYKType OCHOBHOII mpodecCHOHAIBbHOH 00pa3oBaTeJbHOI
NporpaMMbl: B  COOTBETCTBUM C y4eOHBIM IUIAHOM MpeAMET BXOJUT B  COCTaB
0011e00pa30BaTeIHHOIO IIUKIIA.

1.3. Llesqn u 3axa4n npeaMeTa — TpeOOBAHUS K pe3yJIbTaTaM OCBOCHHS NpeaMeTa:

Kypc «Anrebpa u Hayajsa MaTeMaTHYECKOTO aHAlIM3a» SIBJISIETCS OJHUM M3 HauOolee
3HaYMMBIX B MpOrpamMMe CTaplieid MIKOJbI, MOCKOJIBKY, C OJHOH CTOPOHBI, OH O0ecreYnBaeT
WHCTPYMEHTANIbHYIO 0a3y AJIs M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYToi CTOPOHHI,
(dbopMHpyeT JIoTHYeckoe W aOCTpaKTHOE MBIIIICHHE YYalluXcsi Ha YPOBHE, HEOOXOAUMOM st
OCBOCHMS KYypCOB HH(OpPMATHKH, OOLIECTBO3HAHMS, MCTOPHUHU, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yJaiuecs OBJIaJIeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpast (GOpMyITUpyeT
CBOM JIOCTIDKCHHUSI B Maremaruueckod (opme. Kypc anreOpsl u Hayaa MaTeMaTH4ecKOro aHain3a
3aKJIa/IbIBACT OCHOBY ISl YCIICIITHOTO OBJIQJICHUS 3aKOHAMH (DU3UKH, XUMUHU, OMOJIOTUH, TIOHUMAHUS
OCHOBHBIX TEHJEHIMH SKOHOMUKHM U OOIIECTBEHHON >KM3HM, IO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIONB30BaTh HUX B
MOBCEIHEBHOM KM3HU. B TOXe BpeMs oOBiaaeHUe aOCTPaKTHBIMH M JIOTUMECKH CTPOTHMHU
MaTeMaTUYeCKUMHU KOHCTPYKIMSMHU Pa3BUBACT YMEHHE HAaXOIHWTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH
UCTHHHOCTh YTBEP)KIEHHsI, MCIOIb30BaTh OOOOIIEHHE M KOHKPETH3allMIio, a0CTparupoBaHHE WU
aHaJIOTHIO0, (OPMHPYET KPEATUBHOE M KPUTHUIECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpbl U Hadal
MaTeMaTU4ecKOoro aHajiu3a B CTapIIed MIKOJE Y4Yalluecs II0Jy4aroT HOBBIM OIBIT pEIICHHS
MPUKJIAJHBIX 33]1a4, CAMOCTOSTEIILHOTO MOCTPOSHHSI MATEMATHISCKUX MOJIENICH peaNbHbIX CUTYaIHi
M HMHTEPNPETAlM TOJYYCHHBIX pEIICHWH, 3HAKOMATCS C TMPUMEpPaMH  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B TMPHPOJE, HAyKe M B MCKYCCTBE, C BBIIAIONIMMHUCS MaTEeMaTHYCCKHUMHU
OTKPBITUSIMH W WX aBTOpamu. Kypc o0namaer 3HAYMTENLHBIM BOCIUTATEIBLHBIM MOTCHIUAIOM,
KOTOPBIN peain3yeTcs Kak yepe3 yUeOHbIH MaTepHall, CHOCOOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U yepe3 creuupuKy yuyeOHOM AesTeIbHOCTH, TPeOYIOIeld caMOCTOsTeIbHOCTH,
aKKypaTHOCTH, MPOAOJDKUTEIHLHON KOHIIEHTPAIIMM BHUMAHHSI M OTBETCTBEHHOCTH 3a ITOJTyYEHHBIH
pe3yJbTar.

[lens ocBOEHMS MpOTpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE OOyUECHHS —
o0meoOpa3oBareIbHOe U OOMIEKYJIBTYPHOE pPa3BUTHE oOOydarommxcs uepe3 obecredeHue
BO3MOYKHOCTH TPHUOOPETEHUS] W HCIOJIb30BAHUS CHUCTEMATHYECKUX TE€OMETPHUYECKUX 3HAHUU W
NecTBUH, crnenu(pUYHBIX T€OMETPHH, BO3MOXHOCTH YCIIEIIHOTO MPOIODKEHHs 00pa3oBaHuUs IO
CTHEIUANTBHOCTSIM, HE CBSI3aHHBIM C MTPHUKJIAIHBIM UCTIOJIH30BAHUEM I€OMETPHUH.

Kypc «BeposTHOCTh M CTaTHCTHKa» IMpeJHa3HadeH Ui (pOpMHUpPOBaHUS y OOYYaIOIIMXCS
CTaTUCTHYECKOW KYJBTYPbl W TOHHMAaHHS DPOJIM TEOPUH BEPOSTHOCTEH KaK MaTeMaTHYeCKOTO
MHCTPYMEHTA JUIsl U3Y4YCHUS CIy4YalHBIX COOBITHH, BEIMYMH W TpoueccoB. [Ipu u3ydeHun Kypca
00O0TaIarTCs MPEICTaBICHHs YIaIIuXCsl 0 METOIaX UCCIIEIOBAaHHUS N3MEHYNBOTO MUPA, Pa3BHBACTCS
MOHUMAaHUE 3HAYUMOCTH W OOIIHOCTH MAaTeMaTWYeCKUX METOJOB IO3HAHUS KaK HEOThEMJIEMOM
YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUpPOBO33peHus. ConepkaHue Kypca HampaBJIeHO Ha
3aKpeIUICHUE 3HAHWM, IOJyYSHHBIX NPU HW3YyYCHWH Kypca OCHOBHOW WIKOJBI WM HAa pPa3BUTHE
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HpeZ[CTaBHeHI/Iﬁ 0 CJ'Iy‘lB.fIHBIX BCIIMYMHAX W B3aMMOCBA3AX MCKAY HHMU Ha BaXXHBIX IIPUMCPAX,
CIOXKETBI KOTOPBIX IMMOYCPITHYTHI U3 OKPYKAKOIICTO MUpaA.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI:

JIuunocmnule pe3ynvmamsl OCBOCHUS TNPOTpaMMBbl yueOHOro mnpeamera «MaremaTHKa»
XapaKTEPU3YIOTCA:

I'pasicoanckoe éocnumanue:

c(OPMUPOBAHHOCTBIO ~ TPAKJAHCKOM  MO3MIMU  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCHHCKOTO OOIIEeCTBa, MPEACTABICHHEM O MaTeMaTHYeCKHX OCHOBaxX
(YyHKIMOHUPOBAHMSI Pa3IMUHBIX CTPYKTYp, SIBICHUH, MPOLETYp TPakIaHCKOTO 00IecTBa (BbIOOpHI,
OTIPOCHI U TP.), YMEHHUEM B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUH C HUX
GyHKIUSMU ¥ Ha3HAUYECHUEM.

Ilampuomuueckoe éocnumanue:

c(OPMUPOBAHHOCTHIO POCCUNCKON T'Ppa)KIAHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILEMY POCCHUNCKONM MaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHMEM K JIOCTHKEHHUSIM POCCHMCKHX
MaT€MAaTHUKOB M POCCHHWCKOM MaTE€MaTH4YeCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX JOCTHKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

LlyxoeHno-upascmeenno2o 60CnumaHus:

OCO3HAaHMEM  JYXOBHBIX  IIGHHOCTEH  pOCCHHCKOro  Hapoja; c(OpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, JTUYECKOIO ITOBEJECHUS, CBSA3aHHOIO C IPAKTHYECKUM INPUMEHEHHEM
JNOCTHKEHUM HAyKM M JAEATEIbHOCTBIO YUYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYIyIIEro.

Odcmemuyeckoe eochumanue:

JCTETUYECKUM OTHOIIECHUEM K MUPY, BKJIKOYas SCTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3aJay, pEIICHUH, pacCcyXICHWH; BOCHPUUMUYUBOCTBIO K MaTEMaTHMYECKHM AacIleKTam
Pa3IMYHBIX BUJOB UCKYCCTBA.

QDuzuueckoe gocnumanue:

c(OpMUPOBAHHOCTHIO YMEHHUS NMPUMEHITh MaTeMaTUYEeCKUe 3HAHUS B MHTEpecax 370pPOBOTO
u 6e3omacHOro obpasa JKU3HU, OTBETCTBEHHOI'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO (310pOBOE NMUTAHHE,
cOamaHCUpPOBAaHHBIN PEXXUM 3aHATUI U OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTD); (PU3HMUECKOTO
COBEPUICHCTBOBAHNS, IIPU 3aHATUAX CIIOPTUBHO-03/10POBUTENBHOMN AESATEILHOCTBIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYOYy, OCO3HaHMEM IEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IHYHBIM
chepam mnpodeccuOHAIbHON JeATEeIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKONM M €€ MPHIIOKEHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccuu M pealn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KM3HM; TOTOBHOCTHIO K aKTHUBHOMY YYacTHIO B PELICHUHU
MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKono2uyeckoe 6ocnumanue:

c(OPMUPOBAHHOCTBHIO 3KOJOTHYECKOW KYyJIbTYpbl, TMOHMMAHUEM BJIMSHHUS COIHAJIbHO-
OKOHOMUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
IJ1I00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPo0sieM; OpUeHTalMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUH U1 peleHns 3aa4d B 00JIaCTH OKPY KaIOIeH Cpeibl, MJIaHUPOBAHUS IMOCTYIIKOB U OLIEHKU MX
BO3MOJKHBIX IOCIEACTBUM I OKPYKAKOLIEN CpeJIbl.

Lennocmu nayunozo nosHanus:

c(OPMUPOBAHHOCTHI0 ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHL HAyKHM W OOIIECTBEHHOM MPAaKTHKH, MOHUMAaHMEM MaTeMaTHYeCKOW HayKHh Kak cgepsl
YEJIOBEUYECKOW NESATEIbHOCTH, JTAloB €€ pa3BUTUSA M 3HAYUMOCTH JUISI PA3BUTHS LUBHIIU3ALNM;
OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU M MAaTEMATHUUYECKOM KyJIbTypOoH KakK CPEACTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIISITh IMPOEKTHYIO M MCCIEI0BATENBCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B
rpynme.



IIpeomemmnvie pesynomamol:

OcBoeHne y4eOHOro Kypca «Anrebpa W Hadaja MAaTEMAaTHYECKOTO aHAIM3a» Ha YPOBHE
cpeaHero oOImero oOpa3oBaHMs JODKHO 00ecneunBaTh JIOCTH)KEHHE CIEIYIOIIUX IMPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

Yucaa 1 BLIYUCIEHUS

OnepupoBaTh TOHATHUSMHU: PALNUOHAIBLHOE W JCHCTBUTENHHOE YHCIO, OOBIKHOBEHHAs H
JeCATUYHAsS APOOk, MPOIEHTHI.

BrimonusaTe apudmeTnyeckue onepamnyu ¢ paluoOHAIBHBIMU U JEHCTBUTENLHBIMHA YUCIIAMHU.

BrImoHATE TpUOIMKEHHBIE BEIYMCIICHUS, HCTIONB3YS MPaBHIa OKPYTJICHHUSI, 1€TIaTh MPUKHUIKY
U OLICHKY p€3yJIbTaTa BBIYMCICHUM.

OnepupoBaTh TOHATHSAMHU: CTEMEHb C IENBIM TIOKa3aTelieM; CTaHaapTHas ¢opma 3amucu
JEHCTBUTENHFHOTO YUCIIA, KOPEHb HATYypalbHON CTETICHH; UCIIOJIb30BATh MOAXOIAIYI0 GopMy 3amucu
JIEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS TPAKTUYECKHUX 3a7a4 U MPEJACTaBICHUS TaHHBIX.

OnepupoBaTh MOHSATUSIMU: CUHYC, KOCUHYC M TAaHT'€HC MPOU3BOJIBHOTO YTia; HUCIOJIb30BATh
3amuCh MPOU3BOJIBHOTO yTJIa Yepe3 0OpaTHBIC TPUTOHOMETPUIECKUE (DYHKITHH.

OnepupoBaTh MOHATUSIMH: HATypalbHOE, LEJI0€ YHUCIO; UCIOJIb30BAaTh MPU3HAKHU JEIUMOCTH
LIEJIBIX YKCEJI, PA3JIOKCHUE YHCIIa HAa TPOCThIE MHOKHUTEH JJIS PEIICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTEIEHb C PallHOHATIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh MOHATHAMU: JIOTAPU(PM YHCIIA, JECATUIHBIC U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHHsI U HEPABEHCTBA

OnepupoBaTh NOHATHSMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIO€, PalMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

Beinonnate npeoOpa3oBaHuUs TPUTOHOMETPUYECKUX BBIPAKCHUIN u peuiaTtb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BomonHaTe mpeoOpa3oBaHusl IENbIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKECHUH U
penaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U MPPAllMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATH ypaBHEHHMsS M HEPABEHCTBA Ul PELICHUsS MAaTeMAaTHMYECKUX 3a7ad U 3a4ad U3
pa3IUyYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

MopenupoBaTh peajbHbIE CUTYAIlMH Ha SI3bIKE aJreOphbl, COCTABIATh BBIPAKEHHS, YPaBHEHNUS,
HEPABEHCTBA 110 YCJIOBHIO 33Ja4M, UCCIIEI0OBATh IOCTPOEHHBIE MOJIENIN C UCITOJIb30BAaHUEM amnmnapara
anreOpsl.

[IpumeHsTh CBOMCTBA CTENEHM AJisi MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATh MOHATHUIMU:
[I0KA3aTEJIbHOE YPAaBHEHHWE U HEPABEHCTBO; PELIATh OCHOBHBIC THIIBI II0KA3aTEIbHBIX YPAaBHEHUU U
HEPABEHCTB.

BremonHATe  mpeoOpa3oBaHUs  BBIPAXKEHMH, COAEp)KAIIMX  Jiorapu(MBbl;  ONEPHPOBATH
MOHATUSIMM:  Jorapu(MHUUecKoe ypaBHEHHE M  HEPaBEHCTBO; pellaTb OCHOBHBIE  THUIIBI
JOrapu(pMUUECKUX YPAaBHEHUH U HEPABEHCTB.

Haxonute penieHuss npoCcTeNnX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CHUCTEMA JIMHEHHBIX YPAaBHEHMH M €€ pEIIECHUE; HCIIONIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUH ISl PEIICHU TPAKTUYECKUX 3a/1a4.

Haxomuth pemeHus NpOCTEUIIMX CUCTEM U COBOKYIIHOCTEH pPALMOHAIBHBIX YPaBHEHUU H
HEPABEHCTB.

MopenupoBaTh peajbHbIE CUTYAIlUH Ha S3bIKE alreOphbl, COCTaBIATh BBIPAKEHHS, YpaBHEHNUS,
HEpPAaBEHCTBA M CHCTEMBl IO YCIOBHIO 337a4M, HCCIEAOBATh IIOCTPOCHHBIE MOJEIN C
WCIOJIb30BAHUEM alllapaTa ajareopsl.

DYyHKUMH U TPAaPUKHU



OmnepupoBarh MOHATUAMHU: (YHKIHUSA, CIOCOOBI 3aaHus (QYyHKIMH, 00JacCTh ONpENesIeHUs U
MHO>KECTBO 3HAaUeHUN (QyHKIUH, rpa@uK GYHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIUH.

OmnepupoBaTh NOHATHAMH: YETHOCTh M HEUETHOCTh (DYHKIMH, HYJIU (YHKLUUHU, TPOMEXKYTKH
3HaKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky pyHKIUHA U1 pelieHns ypaBHeHUH.

Crpouth M uyMTaTh TpaQUKU JTUHEHHONW QYHKIMM, KBaApaTUYHONW (DYHKIMH, CTENEHHOU
(YHKINU C LIEJBIM ITOKa3aTeNIeM.

Ucnonw3zoBatk rpaduku (QyHKIUH A7 UCCIEIOBAHMS TPOIECCOB M 3aBUCUMOCTEH TIPHU
pelIeHNH 3aJad M3 JAPYrHMX Y4YeOHBIX MPeIMETOB U peallbHOW KM3HM; BbIpAXaThb (GOpMyIaMu
3aBUCUMOCTH MEXIY BEIMYMHAMU.

OnepupoBaTh MOHATUAMU: MEePHOANYECKast PYHKIUS, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH,
TOUKHM JIKCTpeMyMa (yHKUIMH, HauOoJjblllee M HauMEHbIlee 3HaueHUs (QYHKIMH Ha MPOMEXKYTKE;
MCIOJIb30BATh UX JJISl UCCIIEIOBAHUS (PDYHKIUH, 33 JaHHOH rpauKkoMm.

OnepupoBathb MIOHATUSAMH: rpaduxu ITOKa3aTeIbHOM, JorapumMuueckoin u
TPUTOHOMETPUYECKHX (PYHKIHIT; N300paXkaTh MX Ha KOOPJMHATHON IJIOCKOCTH M UCIIOJIBb30BaTh IS
pelIeHrs ypaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOHN IJIOCKOCTH I'paduKy JUHEHHBIX YpaBHEHHH U UCIOJIb30BaTh
WX JUISl peHICHUs CUCTEMBI JTMHEHHBIX YpPaBHEHUH.

Hcnonp3oBatk Tpaguku GyHKIUH IS UCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 JPYTHX

y4€OHBIX AUCHHUIUIHH.

Hauyana mareMaTH4yecKoro aHajau3a

OmnepupoBaTh MOHATHSAMM: TIOCIEJOBATEIBHOCTh, apu(MeTHUecKass M TeoMeTpuyecKas
MIPOrPECCUH.

OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YyOBbIBaroOIlasi reoMEeTpUYecKas MPOrpeccHs, cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPHUIECKON MPOTPECCHUH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3TUUYHBIMUA CIIOCOOAMH.

Hcnonp30BaTh CBOKCTBA MOCIEA0BATEIBHOCTEN U MPOrPECCHN JUIsl PEICHUST PEAVIBHBIX 3a7a4
MIPUKJIAJHOTO XapaKTepa.

OmnepupoBaTh MOHATHUSAMH: HENpepbIBHAs (DYHKIWS; MPOW3BOAHAS (YHKIWH; HCIIOIH30BATh
reOMEeTPUUECKUI U (PU3NYECKUN CMBICI IPOU3BOIHON IS pEIICHUS 3a/1a4.

HaxomuTe TNpOW3BOAHBIC DJIEMEHTApHBIX (YHKIUH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MPOU3BECHNUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh TPOM3BOIHYIO JUISl UCCIIETOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTH PE3yJIbTAaThl UCCIIEAOBAHUS K TIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MpOU3BOIHYIO U HAXOXKICHHUS HAWITYUIIETO PEIICHHUS B MPHUKIAIHBIX, B TOM
qHcIe COLMATbHO-9KOHOMUYECKHUX, 3aadax.

OnepupoBaTh MNOHATHSMH: IE€pPBOOOpa3Hasi W UHTErpall; MOHUMATh TE€OMETPUYECKUN W
¢u3nvecKuil CMBICI UHTErpaa.

Haxomuts mnepBooOpa3Hble 3J€MEHTApHBIX (YHKUWN; BBIYMCIATH HHTErpan mo Gopmyse
Hrrorona—Jleitbnuna.

Pemarp mnpukianHele 3ajadd, B TOM YHCIE COLUAIbHO-DKOHOMUYECKOTO U (U3NYECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOT0 aHaAJIN3a.

MHoskecTBa M JIOTHKA

OHepI/IpOBaTL HOHATHUAMU. MHOXKCCTBO, onepaupm HaJI MHOXCCTBaMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Uil ONMCAHUS PEeajbHbIX IMPOLECCOB U
SBJICHUH, IPU PELICHUHN 3a]1a4 U3 JIPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSIMU: ONPEJEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTRO.

Ilpeomemmnuie pesynomamot:



OcBoenne yuebHoro kypca «I'eomerpusi» Ha ypoBHE cpeHero oouiero o0pa3oBaHus JOHKHO
oOecnieunBaTh JOCTHKEHHUE CIEAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

OmnepupoBath MOHATUSIMH: TOUKA, TPSIMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEJICTBUS W3 HHUX IMPHU PEIICHUH T'e€OMETPHUYECKUX
3ajad.

OnepupoBaTh MOHATUSAMHU: NAPATUICTBHOCTD U MEPIEHIUKYIIIPHOCTD IPSMBIX U TUIOCKOCTEH.

KnaccudunupoBaTe B3aMMHOE pacioio’KeHUe MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh NMOHATUAMU: JABYTPAHHBIM yroJ, TpaHU JBYTPAHHOTO yria, pedpo JABYTPaHHOTO
yIJia; TUHEHHBIM yToJI IBYTPaHHOIO yIiia; rpalyCHasi Mepa IByIrpaHHOTO yTJa.

OmnepupoBaTh MOHATUSAMHU: MHOTOTPAHHMK, BBIIYKIBIH W HEBBINYKIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPABIIILHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIBI MHOTOIPAaHHHKOB (ITMpaMUAa; TMpHU3Ma, MPSMOYTOJIBHBIN
napajuienenumnes, Kyo0).

KnaccudumpoBatb MHOTOTpaHHUKH, BEIOWPAs OCHOBAHUS Ui KJIaCCU(PUKAIMUU (BBITYKIIbIE U
HEBBINTyKJIbIC MHOTOTPAaHHHWKH, TPAaBWIBHBIE MHOTOTPAaHHUKH; TIPSMBIE M HAKIOHHBIC TPU3MBI,
napasJiesIenune bl).

OmnepupoBaTh MOHATUSIMH: CEKYIIasi TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEUYCHUM, UCIIONB3YS METO/I CIIE/I0B.

CTpouTh CeYeHHs MHOTOTPAHHHUKOB METOJOM CIIEZIOB, BHITIOJHATH (BBIHOCHBIC) TUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaXOXXICHHWE TEOMETPHUYECKMX BEIWYHH MO 00pas3laM WIH alropuTMaM,
MIPUMEHSST U3BECTHBIE aHATUTHYECKUE METOJIbl IPU PEIICHUHU CTAHAAPTHBIX MaTeMaTHMYECKHX 3a7ay
Ha BBIYUCIICHUE PACCTOSHHUA MEXIY ABYMSI TOUKaMH, OT TOYKH JIO MPSIMOH, OT TOYKH JIO THIOCKOCTH,
MEX]y CKPEIUBAIOIIUMUCS MPSIMBIMH.

Pemrate 3amaun Ha HaXOXICHHWE TEOMETPHUYECKMX BEIWYHH IO 00pas3laM WIH alrOpUTMaM,
MIPUMEHSST U3BECTHBIE aHATUTHYECKUE METOJIbl IPU PEIICHUH CTAHAAPTHBIX MaTeMaTHMYECKHX 3a7ay
Ha BBIYHCIICHUE YTIIOB MEX/Ty CKPEIIUBAIOIIMMHUCS PSIMBIMU, MEXKIY TIPSMOU U TTIOCKOCTHIO, MEXTY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beraucnare 00bEMBI M TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MHpaMHA) C
npUMEHeHHEM (HOpMYJI; BBIUMCIATH COOTHOIIEHUS MEXIY IUIOMIAJIMH IOBEPXHOCTEeH, 00BbEMaMu
MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSIMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
HEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBATh M HMHTEPIPETHPOBATH HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[IpumensaTs  reomeTpuueckue  GakThl A pEIICHUS  CTEPEOMETPHUECKUX  3ajad,
MIpeIoJIararoiuX HECKOJIBKO I1aroB PeIeHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOU (popme.

[IpumensTh mnpocTeilline NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3aay.

[IpuBOAUTE MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HHU, PACIIO3HABAThH
MPOSIBJIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHsATh TONyYEHHbIE 3HAHUS Ha NPAKTUKE: AaHAJIM3UPOBATh pealbHble CUTYyallMH |
MIPUMEHSTHh U3yYEHHBIE TTOHATHUS B TIPOIIECCE MOMCKA PEIICHUS] MaTEMAaTHIECKH CPOPMYITHPOBAHHON
poOJIeMBbl, MOJICIMPOBATh PEAIbHbIe CUTYallMd Ha A3bIKE T€OMETPHUHU, MCCIEN0BATh MOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAHMEM T'€OMETPUUYECKUX TOHATUH M TeopeM, ammapara aireOphl; peliarh
MPAKTUYECKHE 3aJ]auM, CBA3aHHBIE C HAXOXK/IEHUEM I€OMETPUUECKUX BETHYHUH.

OmnepupoBarh MOHATHAMH: IWIMHAPUYECKAsT MOBEPXHOCTh, O0Pa3yIONIMe NHWIHMHIPUICCKOH
MOBEPXHOCTH; LMJIMHAP; KOHMUECKasi OBEPXHOCTh, 00Pa3yIoIINe KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MmoBepXHOCTD.

Pacnio3HaBath Tesa BpateHus (IMIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OJTYyUEHUS TEJ BpallleHUsI.



KnaccuduimpoBats B3auMHOE pacnookeHne chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIIAPOBOM CErMEHT, OCHOBAaHHUE CETMEHTa, BBICOTA CErMEHTa;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTI0 CJIOS, BBICOTA IAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Boruncnate 00BEMBI M MJIOLIAAM TOBEPXHOCTEH Tea BpPALEHUS, T€OMETPUUYECKHX Tel C
npUMeHeHHEM (opMyI.

OnepupoBaTh MOHATUSIMHU: MHOTOIPAaHHUK, BIIMCAHHBIA B chepy U ONMUCAHHBIA OKOJIO chephl;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILEHUS.

BbIyncnsaTe COOTHOLICHHSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOJTIOOHBIX TEJI.

N3o0pakaTh u3ydaeMble (UIYpbl OT PYKH M C TNPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIyp: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJl BPAIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh U IMpPeoOpa3oBbIBaTh MHGPOPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX Urypax, npeAcTaBIeHHYIO Ha YepTeKax U pUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE NEHCTBUS CIOXKEHHUS] BEKTOPOB, BHIYMTAHUS BEKTOPOB W YMHOKEHHUSI BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHM 00J1a1at0T.

[IpumensTH NpaBMIIO NapasuieIenunesa.

OnepupoBarh NOHATHAMU: 1€KapTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJl MEXAy BEKTOpaMH, CKaJspHOE MPOHU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTh cymMMy BEKTOpOB U NPOM3BEIACHHE BEKTOpa HA YHUCIIO, Yroj MEXIy BEKTOpamH,
CKaJISIPHOE MPOU3BECHNE, PACKIIAIbIBATh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOpPaAM.

3aaBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI cucTeMe KOOPAMHAT.

[IpumensaTs  reomeTpuueckue  GakThl A pEIICHUS  CTEPEOMETPHUECKUX  3ajad,
MIpeIoJIararoiuX HECKOJIBKO I1aroB PeIeHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOU (popme.

Pematp mnpocrelinie reoMeTpuuecKHe 3aladd Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJ1a.

Pemarp 3amaum Ha J10Ka3aTelNbCTBO MATEMATHMYECKUX OTHOIIEHUMH M HAXOXKICHHE
reOMETPUUYECKUX BEJIMYMH O oOpa3laM WM aJropuTMaM, NPUMEHSS H3BECTHbIE METOIbl MpHU
pEILIEHNN CTaHIapPTHBIX MaTEMaTUYECKHX 3a/au.

[IpumensaTh npocTeiline MNporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPY PELLIEHUHN CTEPEOMETPUUECKUX 3a1ad.

[IpuBoIUTE MpUMEPHI MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HU, PACIIO3HABATD
MIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

[IpyuMeHsTh TONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIM3HPOBATh pealbHbIE CHUTyallud H
NPUMEHATh U3yUEHHBIC MTOHATHUS B MPOIIECcCe MOMCKA PELICHUs] MaTeMaTUIeCKu COpPMYIMPOBAHHON
Mpo0JIeMbl, MOJEIMPOBATh PEalbHbIE CUTYallUd Ha SI3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE
MOJICIM C HCIHOJb30BAHUEM TI'E€OMETPUYECKMX IOHATHH M TeopeM, ammapara ajireOpbl; pemaTh
MPaKTUYECKHE 3a/1a4H, CBSI3aHHbIE C HAXOXKJCHHEM FeOMETPHUUECKHUX BEIUYUH.

IlIpeomemmnuwie pe3yromamol:

OcBoenne ydeOHOro Kypca «BepoSTHOCTh M CTaTHCTHKA» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs JODKHO oOecrednBaTh JOCTHKEHHME CIEAYIOIUX MpeaIMETHBIX 00pa3oBaTelbHBIX
pe3yIabTaTOB:

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSAMU: cpeHee apupMeTHUecKoe, MeAuaHa, HauOoJjbllee, HauMEHbIIee
3Ha4YCHHE, Pa3MaX MAaCCHUBA YHUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSAMH: CIy4alWHBIH SKCIEPUMEHT (OMBIT) U cllydailHOe COOBITHE,
JJIEMEHTapHOEe COOBITHE (PIEMEHTApHBIM HMCXO0J) CIIy4allHOrO ONbITa; HAXOJIUTh BEPOSTHOCTH B



OIBITaX C PAaBHOBO3MOKHBIMHU CIIy4allHBIMH COOBITHSIMM, HaXOJWUTh M CpPAaBHUBATh BEPOSATHOCTHU
COOBITUH B U3YUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX.

Haxonute u QopMmynupoBaTh COOBITHS: TNEpecedeHHe U OOBEIUMHEHHE ITaHHBIX COOBITHH,
coObITHE, MTPOTUBOMOJIOKHOE TaHHOMY COOBITHIO; MTOJIb30BAaThCS AuarpamMmmamu Jisepa u popmynoin
CJIOKEHMSI BEPOSITHOCTEN NP PELICHUH 3a/1a4.

OnepupoBaTh MOHATHSIMH: YCIIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;, HAXOIUTh
BEPOSITHOCTH € TOMOUIBIO IIPABUJIa YMHOKEHHUS, C TIOMOILBIO JIEpEBa CIy4YaliHOTO OIIBITA.

[IpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a]ay.

OnepupoBaTh NOHATUSAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUSI UCIIBITAHUM, YCIIEX U
Hey/a4ya; HaXOJUTh BEPOSITHOCTH COOBITUI B CEpUM HE3aBHCHUMBIX HCIBITAHUN J0 MEPBOTO YyCIEXa;
HaXOJIUTh BEPOSATHOCTU COOBITHI B CEpUM UCTIBITAHUN bepHyIn.

OnepupoBaTh NOHATUAMHU: CIIy4ailHas BeIMYWHA, paclpeiesieHue BEpOSITHOCTEH, AuarpaMma
pacnpeneseHusl.

CpaBHMBaTh BEpPOSATHOCTH 3HAYECHHW CIy4allHOW BEJIMYMHBI II0 PACHpPENEICHUI0 WIH C
MTOMOLIBIO AUATPAMM.

OnepupoBaTh MOHSATHEM MaTEMaTHYECKOrO OXUAAHMS, MPUBOJAUTH TMPUMEPHI, Kak
MIPUMEHSIETCA MAaTeMaTH4YECKOE OKUJAHUE CIydallHOM BEJIWYMHBI HAXOAUTh MAaTEMaTH4YeCKOe
OKHJJAHKE T10 TaHHOMY PACIIPENCICHUIO.

WwmeTsb nmpeacTaBieHue o0 3aKoHe OOJBIINX YUCETT.

HmeTs npeacTaBieHue 0 HOpMaJIbHOM PaCIpe/IeICHHH.

Memanpeomemnmnuie pezyibmamaol:
MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHUS MPOrpaMMbI yueOHOro mpeamera «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEpCATbHBIMHU no3HasamenbHIMU oelicmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCANbHLIMU — PecyamueHbIMU
oelicmeusmMu.
1) Vuusepcanvnvie noznasamenvuwle Oeticmeus, odecneuugarom Gopmuposanue 06A306bix
KOCHUMUBHBIX NPOUECCO8 00yuarouuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOUe20 Mupa,
npuUMeHeHue J102U4eCcKUX, UCCIe008amenbCKux onepayuti, ymeHuu pabomams ¢ ungopmayuet).
ba3oBble Jiornyeckue 1eMCTBUSA:
® BBHIABJITH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MATEeMAaTUYECKUX OOBEKTOB, MOHSATHIH,
OTHONICHUH MEXIY TOHATHUAMHU; (QOPMYIUPOBATH OMNPEICICHUS TOHATHN; YCTaHABIMBAThH
CYIIIECTBEHHBIN MPU3HAK KIaccU(PHUKAIIMK, OCHOBAHUS AJis1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJIN3A;

® BOCHpUHUMATh, (QOPMYITUPOBATH U TPEOOpPA3OBBIBATH CYXKACHHUS: YTBEPAUTEIbHBIE W
OTpHIIATeNbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIIHE; YCIOBHBIC,

®  BBHIIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOITIOJICHUSAX W YTBEPKACHHSX; MpeiaraTh KPUTCPUHU JUTS BBISIBICHHUS 3aKOHOMEPHOCTEH H
[IPOTUBOPEYUH;

® JenaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKITIOUEHHH 110 aHAJIOTHH;

® TPOBOJWTH CAMOCTOSATEIBHO JOKA3aTeJIbCTBA MATEMAaTHYCCKUX YTBEPKICHHWH (NIPSAMBIE W OT
MPOTUBHOTO), BHICTpAaWBaTh AapryMEHTAIMIO, TPUBOAWTH MPUMEPHl U KOHTPIPUMEDPHI;
000CHOBBIBATH COOCTBCHHBIC CYXKICHHS U BBIBO/IBI,

® BEIOUpaTh crmoco0 pemieHUs yuyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHUAaHTOB PEIICHHS,
BBIOMpaTh HaHOOJIee TIOIXOISIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUERB).

basoBble ucciieqoBaTe/ibCKHe 1eHCTBHS:

®  UCIOJB30BaTh BOMPOCH KaK WCCIEAOBATEIIBCKUN HHCTPYMEHT TMO3HAHUS; (OPMYJIUPOBATH
BONPOCHI, (DUKCHPYIOIIME MPOTUBOpEUYne, MpobIeMy, yCTaHABIUBAaTh HCKOMOE U JaHHOE,
(GhOopMHPOBATH THIOTE3Y, APTYMEHTHPOBATEH CBOIO IMO3HIINI0, MHEHHUE;
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® QIPOBOAMUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBINA AKCIEPUMEHT, UCCIEA0BAHUE 110 YCTaHOBJICHUIO
O0COOCHHOCTE MaTeMaTH4eckoro OOBEeKTa, SBJICHMS, IpOIecca, BBISIBICHHUIO 3aBUCHMOCTEH
MEXy 00BEKTaMH, SIBICHUSIMH, TIPOLIECCaAMH;

®  CaMOCTOSITeNIbHO (OpPMYJIUpPOBaTh OOOOLIEHHS U BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, UCCIIEI0BAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000IIICHHI;

® [IPOrHO3MPOBATh BO3MOXHOE PA3BUTHE IPOLIECCA, a TAKKE BBIIBUTAaTh NPEAINIOIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUAX.

Padora ¢ unopmanmeii:

o BBISIBJIATDH ,ZIerI/II_[I/ITBI I/IH(l)OpMaIII/II/I, JaHHBIX, HeO6XOJII/IMI)IX g OTBETAa Ha BOIPOC U IJIA

pelLIeHns 3a1a4H;

® BpIOUpaTh  MHPOpPMAIMIO U3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHCTEMaTU3HpOBATh W HHTEPIPETHPOBATh HWHGPOPMALMIO pa3IMYHBIX BHJIOB M  (QOpM
MIpe/ICTaBICHMUS;

® CTPYKTypupOBaThb HH(OpMAIMIO, MPEACTaBIATh €€ B Pa3IUUHBIX (opMmax, WLIIOCTPUPOBATH
rpaduyecku;

®  OLEHMBATh HAIEKHOCTh MH(POPMALIUHU IO CAMOCTOSTENIBHO COPMYITUPOBAHHBIM KPUTEPUSIM.
2) Yuueepcanvuvie Kommynuxamuemnwvie Oeiicmeusi, obecneyusarom CEHOPMUPOBAHHOCIDb
COYUAbHBIX HABLIKOG 00YHAIOUUXCA.
Oo0menue:
® BOCHPUHUMATH U (POPMYIUPOBATH CYKJECHHSI B COOTBETCTBUH C YCIOBUSMH U LIEISIMUA OOLICHHUS;
SICHO, TOYHO, I'PAMOTHO BBbIpaXkaThb CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 XOY PELIEHUs 3a7a4ul, KOMMEHTUPOBATh [1OJIy4EHHBI pe3ysbTar;

® B xoJe OOCYXIEeHHs 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYXXIaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBaTh MJEH, HAllEJIEHHBIE HA IOMCK PELIEHUS; CONOCTABIATH CBOU
CYXKICHHSI C CYXKICHUSIMH APYTUX YYaCTHUKOB IUANOra, 0OHapy>KUBaTh pa3ndyHve U CXOACTBO
MO3UILIMI; B KOPPEKTHOH (hopMe POopMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHMUS,;

® [pPEICTaBIATh pe3yibTaThl pEeUIeHHs 3a7aud, OJKCIEPUMEHTAa, MCCIEJOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (QoOpMaT BBICTYIUIGHHS C Yy4€TOM 3aJay Mpe3eHTalud U
0COOCHHOCTEH ayAUTOPUH.
CotpyannuecTBo:
® [OHMMAaTh M MHCIOJb30BaTh MPEUMYLIECTBA KOMAaHJHOW W HMHAWBUIYaTbHOM paboOThl mpH
pemieHHMM Y4YeOHBIX 3a/a4; MPUHUMATh IeJIb COBMECTHOH JesTeIbHOCTH, IUIAHUPOBATH
OpraHU3AIMI0 COBMECTHOW pabOTHI, paclpeAesisaTh BUIbI pabOT, JOTOBApUBATHCS, OOCYXKIATh
npoliecc U pe3yabTaT paboThl; 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJICH;

® yyacTBOBaThb B TIpYyNNoBbIX ¢opMax padoThl (00CyXkaeHus, OOMEH MHEHHH, «MO3TOBbIE
IITYPMBI» M HHBIC); BBIIOJIHATH CBOIO 4YacTb paOOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
IPYTMMH WIEHaMU KOMAaHJbl; OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMH NPOAYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUSL.
3) Vuusepcanvnvie pecynamuenvie oeiicmsus, obecneuugarom GopmMupo8aHue cmvlClO8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.
Camoopranmnsanus:
COCTABJIATh IUIaH, aJrOPUTM PpELICHUS 3a/auyd, BBHIOMpATh CIOCOO pELIeHHs ¢ Y4ETOM
MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaLuu.
CaMOKOHTPOJIBb:
® BIAJETh HAaBBIKAMHU I103HABATEIbHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUIM U
MBICIIUTENIBHBIX ~ TMPOLIECCOB, HMX  PE3yJbTaTOB; BJIaJeTh CHOCOOAMHM  CaMOIPOBEPKH,
CaMOKOHTPOJIS MpOIiecca U pe3yibTaTa PEIIEHUs] MaTEMaTUYECKOM 3a/1au;

® [OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH pELIEHUH 3a/add, BHOCHUTH
KOPPEKTHBBI B JCATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;
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® OLECHMBATh COOTBETCTBHE PE3yJIbTaTa IEU U YCIOBHUIM, OOBACHATh NPUYMHBI JOCTHXKECHUS WIN
HEJOCTM)KEHUSI  pEe3yJbTaTOB  JAESTEIbHOCTH, HAXOAMTh  OMMOKY, JaBaTb  OLCHKY
pUOOPETEHHOMY OTIBITY.

Ocoboe 3Ha4yeHue MmpeaMeT UMeeT MpH (GOPMHUPOBAHUU U Pa3BUTHH OIPEICIICHHBIX OOIIMX
KOMITETECHIIMN:

OK 01. Bpibupats crmocoObl pemieHuss 3aAady  Npo(EecCHOHANBHOM  IeSATETbHOCTH
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTb COBPEMEHHBIE CpPEICTBAa IIOMCKA, aHajIM3a W UHTEPIPETALNN
uHpopManuy, ¥ UHGOPMALMOHHBIE TEXHOJIOTUU [UIsl BBINOJHEHUS 3a4a4 NpodecCHOHATbHOU
NESTENIBHOCTH;

OK 03. IlnanupoBaTh M peann30BbIBaTh COOCTBEHHOE NPOGECCHOHATbHOE M JUYHOCTHOE
pa3BUTHE, MNPEAIPUHUMATENBCKYIO JEsITeIbHOCTh B MPO(PECcCHOHANBbHON cdepe, HCIOIb30BaTh
3HAHHUS 10 MPABOBOM U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTuBHO B3aMMOAECHCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiasiTh YCTHYIO M TUCBMEHHYIO KOMMYHUKAIIMIO HA TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAILHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposaBasaTe rpaxJaHCKO-TATPUOTHUYECKYIO MO3UIUI0, JTEMOHCTPUPOBATH OCO3HAHHOE
MIOBEICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUICKUX TyXOBHO-HPaBCTBEHHBIX LICHHOCTEH, B TOM UHUCIIE
C yYeTOM TapMOHHM3aIMM MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOLIEHUH, NPUMEHAThH
CTaHJapThl aHTUKOPPYILIMOHHOTO TIOBEJIEHUS;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKpY KAIOIIEH Cpelibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUHU KJIMMaTa, MPUHIUIBI OEPEKIMBOTO MTPOU3BOICTBA, 3(PPEKTUBHO NEHCTBOBATH
B UpE3BBIYAIHBIX CUTYyAIHSIX;

OK 08. Hcnonb3oBaTh cpeAacTBa (U3MUECKOH KyJNbTYphl ISl COXPAaHEHHsS U YKpEIJIeHHUs
3/I0pOBbsl B Ipoliecce Mpo(eccHOHANBbHON AEITeIbHOCTH U MOAJEpKaHUS HEO0OXOJUMOTr0 YPOBHS
(u3nvecKoil MoAroTOBIEHHOCTH;

OK 09. Tlons3oBathcsi mpodecCHOHATBHON JIOKYMEHTAllMe Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX.

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O INTPEJIMETA
12



2.1. O0beM yueOHOIl HArPY3KHM M BHABI Y4eOHO0# padoThl

Buna yueOHoii padboThl Koauuecmeo
uacog
O0BEéM 00pazoBaTe/IbHOM HATPY3KHU 232
Bceero 3ansituii 224
B TOM YHCJIE:
MPAKTUYECKUE 3aHITUS 48
po(heCCHOHATTLHO-OPUEHTUPOBAHHOE COIepKaHUE (COJepKaHUE 20
IPUKIIATHOTO MOIYJIS)
Koncynpranuun 2

Ilpomerccymounan ammecmayus ¢ ghopme Ixk3amena (4 cemecmp) — 6 uacoe
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2.2. TemaTu4ecKHUil IUIaH U coJep:kaHue yueoOHoro npeamera O/1.07 Mamemamuxa

=
5 =
Oo0bem, akaa. 4 S E =
/BTOMUMCTAEeB | o H 2
HamMeHOBAHHE PAYIEIOB H TeM Coaep:xanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu popme ) % 0:3 4
AeITeJIbHOCTH 00y4aroluXxcst npakTuueckoi | 2, 2 2
MOATrOTOBKH, e 2 Q
aKajg 4 §_ = g
& <
1 2 3 4 5
10 KJIACC 130
Paznen 1. Anredpa u Hayaj1a MATEeMAaTH4YECKOT0 AHAJIN3A 44
Tema 1.1. MHoxecTBa CoaepxxaHue y4yeOHOIro MaTepuaJia 12 OK 01,
PALMOHAJBHBIX H 1. MHOKecCTBO, omepalud  HaJl  MHOXECTBaMHU. Juarpammbl 1 OK 02, 1
NeCTBUTEIBLHBIX YHCEL. Diinepa—Benna. OK 03,
PanuonajbHbIe ypABHEHHS U 2-3. PamumonanpHbie uucia. OOBIKHOBEHHBIE U JIECATUYHBIC ApOOH, OK 04, 1
HEpaBeHCTBA IPOLEHTHI, OECKOHEUYHBIE IIEPHOAUYECKHE IpoOU. ApUpMETHUECKHE 5 OK 05
Olepaldy C palMOHAJIBHBIMU YHCIaMH, NpeoOpa3oBaHUS YHCIOBBIX
BBIPAYKCHHIA.
4-5. Ilpumenenne ApoOeil U MPOLIEHTOB ISl PELICHUS PUKIATHBIX 33124 2 1
U3 Pa3IMUHBIX OTpaciell 3HaHUH U peallbHOU JKHU3HH.
6-7. JlelicTBuTenbHble unciaa. PalmoHanbHble M MppallMOHAIBHBIE YHUCIA. 1
Apudmerndeckue  omepauMd ¢ JIGHCTBUTENbHBIMM  YHCIIAMHU. )
[TpubnmkE€HHBIC BBHIYMCIICHUS, TIPAaBUJIa OKPYTJICHUS, IPUKUAIKA U OLIEHKA
pe3yJbTara BHIYMCICHUH.
8. ToxnmecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb 1 1
ypaBHeHMs. HepaBeHCTBO, penieHre HepaBeHCTBA.
9. MeTo1 HHTEPBAJIOB. |
10. Pemienue nenbix U ApOoOHO-PAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. 1

B ToM umciie npakTHYecKUuX 3aHATHI
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11-12. IIpaxktuueckoe 3anarue Ne 1: MHoXecTBa palMOHANBHBIX U

JIeMCTBUTENBbHBIX uKcel. PalnoHanbHble ypaBHEHHs U HEPaBEHCTB. 2
Tema 1.2. @®yHkuum u Copaepxxanue yueOHOro MaTepuaJia 4 OK 01,
rpapuxu. CteneHs ¢ HeabIM 13. @ynkuus, cnocoOsl 3a1anus GyHKIMKU. B3aumHo obpaTHble QyHKINU. 1 OK 02,
nokasarejem Y&THBIE U HeUETHBIE (PYHKITHHL. OK 03,
14. T'padpuk ¢ynxiuu. O6nacTh onpeneneHuss U MHOXKECTBO 3HAYEHUH 1 OK 04,
dyukimn. Hymu Gyukimn. [IpoMeKyTKH 3HAKOIIOCTOSHCTBA. OK 05
15. Crenenp c wnensiM mnokaszareneM. CranmaptHas ¢opma 3amnucu 1
JNEHCTBUTENLHOTO uMciia. Vcrmonp3oBaHue mnoaxoismie (Gopmel 3amucu
JNEHCTBUTENBHBIX ~ YUCEN JJIs  PpeIHIeHUS TMPAKTUYECKUX 3a1ad U
NPEJCTABICHUS JaHHBIX.
16. CrenenHass (yHKUMS C HATypajJbHBIM M IIeNBIM TOKa3zareneM. EE 1
CBOWCTBA U rpaduK.
Tema 1.3. Apudmernueckui Coaepxxanue yueOHOIro MaTepuaJia 8 OK 01,
KOpeHb N—0il CTeNeHH. 17-18. Apudmerndeckuii KOpeHb HaTypajibHOW cTeneHu. (CBOHCTBa 2 OK 02,
HppannonajbHble ypaBHEHHsl | apuMETHUECKOTO  KOpPHS ~ HaTypalbHOW  cremeHu. JlefictBusa ¢ OK 03,
U HepaBeHCTBA apuMETHUYECKIUMH KOPHIMHU N—O# CTCTICHHU. OK 04,
19-20. PenieHrie uppanioHaIbHBIX YPABHCHUH U HCPABEHCTB. 2 OK 05
21-22. CpoiicTBa u rpaduK KOpHS N-0i CTENEHHU. 2
B ToM umciie npakTHYeCcKUuX 3aHATHI 2
23-24. llpaktuueckas pabora Ne 2: Apudmeruueckuil KOpeHb n—oi )
creneHu. MppanuoHaibHble YpaBHEHHUS] M HEPABEHCTBA.
Tema 1.4. @opmyJibl Coaepxxanue yueOHOIro MaTepuaJia 14 OK 01,
TPUIOHOMETPHH. 25-26. CuHyC, KOCUHYC M TAHI'€HC YHUCJIOBOI0 apryMEeHTa. 2 OK 02,
TpuronomMerpuyecKkue 27-28. ApKcHHYC, apKKOCHHYC M apKTAaHT€HC YMCJIOBOTO apr'yMeEHTa. 2 OK 03,
YPaBHEHHUA 29-30. Tpuronomerpuueckas OKPY’KHOCTb, oInpeleIcHue 2 OK 04,
TPUTOHOMETPUYECKHX (DYHKIMI YHMCIOBOTO apryMEHTa. OK 05
31-32. OcHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBL. 2
33-34. IIpeoOpa3oBaHne TPUTOHOMETPHUIECCKUX BBIPAKEHUH. 2
35-36. PelieHne TpUroHOMETPUUECKUX YPAaBHEHUH. 2
B ToM umciie npakTHYecKUuX 3aHATHI 2
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37-38. [Ilpaktuueckoe 3ansatue Ne 3: @dopmynsl TpPUTOHOMETPHUHU.
TpuronoMeTpuuecKre ypaBHEHHS.

IIpodeccnonaibHO-OPUEHTHUPOBAHHOE  coJep:kaHue  (coaeprkaHue
NMPHUKJIAJTHOT0 MOYJIs)

Onucanue TPOM3BOJICTBEHHBIX IMPOIECCOB C IOMOIIBIO TpaduKoB
byukuii. Mcnonp3oBaHue CBOWCTB TPUTOHOMETPHUUECKUX (DYHKUMNA B
npodecCHOHATBHBIX 3aadax.

Tema 1.5. [TocsienoBaTeJILHOCTH
U MPorpeccun

Conep:kaHue y4eOHOTr0 MaTepuaJia

39-40. IlocnenoBaTenbLHOCTH, CIOCOOBI 3aJaHMsS IOCIIENOBATEIIHLHOCTEM.
MOHOTOHHBIE TIOCTEIOBATENBHOCTH. ApUpMETHIECKasi U TeOMETpHUIeCcKast
nporpeccuu. Vcnonp30BaHne MPOTPECCHH TSl PEIICHHS PEaThbHBIX 3a7ad
MIPUKJIAJIHOTO XapaKTepa.

41. beckoHeuHo YyObIBawImas reoMeTpudeckas mnporpeccus. Cymma
OecKOHEeuHO yObIBaIOLIEH reOMETPUUECKOI MPOrPECCHH.

—_

42. ®opmyJia CI0KHBIX MPOIEHTOB.

B ToM uncie MPAKTUICCKUX 3aHATHIl

43-44. Tlpaktuueckoe 3aHsaTue Ne 4: MtoroBas KOHTpolibHas pabora 3a
Kypc aiare0pbl M HayaJl MaTeMaTuyeckoro ananusa 10 knacca.

N (N —

OK 01,
OK 02,
OK 03,
OK 04,
OK 05

Paspnea 2. I'eomeTpus

Tema 2.1. BBenenune B
CTepeoMeTPHI0

Conep:kaHue y4e0HOro MaTepuaJjia

45. OcCHOBHBIE TIOHATUS CTEPEOMETPUM: TOUYKa, IpsiMas, IJIOCKOCTb,
npoctpancTBo. [lpaBuia wu300pakeHHWss Ha PHUCYHKAx: HW300paKeHHS
TUIOCKOCTEH, MapauIebHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.

46. IlonsaTus: nepeceKkaronmecs MIOCKOCTH, NEepeceKaroluecs npamas u
MJIOCKOCTb.

47. 3HaKOMCTBO C MHOT'OI'paHHMKaMH, N300pa’keHHe MHOTOTPAHHUKOB Ha
PUCYHKAX, Ha IPOEKIMOHHBIX YEPTEXKAX.

48. HauanbHble cBeleHUs 0 KyOe W mupamuje, UX pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB.

49-50. Ilonatue 00 aKCHMOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05
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Tema 2.2. Ilpsimbie n Coaepxxanue yuyeOHOIro MaTepuaJia 10 OK 01,
IJIOCKOCTH B MPOCTPAHCTRBE. 51. B3auMHO€ pacmnoioKeHUe IPSIMbIX B IPOCTPAHCTBE: NEPECEKAIOIIHNECS, 1 OK 02, 1
Iapa/1eabHOCTh NPSIMBIX H napauiebHbIE U CKPEIMBAIOIINECS TIPSIMBIE. OK 03,
IJIOCKOCTeEH 52. TlapamnenbHOCTh TPSMBIX W IUIOCKOCTEH B  MPOCTPAHCTBE: 1 OK 04, 1
napajuieNIbHbIC TIPSMBIC B IPOCTPAHCTBE; MAPAIUICITBHOCTh TPEX MPSMBIX. OK 05
53. IlapamienbHOCTh MOPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: 1 1
[TapanienbHOCTh MPSIMON U TJIOCKOCTH.
54. VYrael ¢ COHampaBJIEHHBIMU CTOPOHAaMH. YTOJI MEXAY IpSMBIMH B 1 1
POCTPAHCTBE.
55. IlapannenbHOCTh IUIOCKOCTEN: MapajuiesbHble IocKocTH. CBoMCTBa 1 1
HapajyIeNIbHBIX MJIOCKOCTEH.
56. Ilpocreiimye MPOCTPAaHCTBEHHBIE (PUTYpPHI HA TUIOCKOCTH: TETPadp, 1 1
Ky0, mapajuienenumnes,.
57-58. IlocTpoenue ceyeHui 2 1
B ToM ymc/ie NpaKTHYeCKUX 3aHATHI 2
59-60. [Ilpaktnueckoe 3aHatne Ne 4: IIpsaMple W IIJIOCKOCTH B ) 2
npoctpaHcTBe. [lapaieabHOCTh NPSIMBIX U IJIOCKOCTEH.
Tema 2.3. Conep:kaHue y4eOHOro MaTepuaJia 5 OK 01,
HepnenauKyJIsipHOCTD NPAMBIX | 61. [lepneHAMKYISIPHOCTh NPSAMONW M TUIOCKOCTH: TEPIEHINKYJIISPHBIC 1 OK 02, 1
U IJIOCKOCTEM NpsIMbIE B TPOCTPAHCTBE. OK 03,
62. IIpsiMble napaJiiesibHbIE U NEPIEHIUKYIISPHBIE K JIOCKOCTH. 1 OK 04, 1
63. Ilpu3HaK NepIEeHANKYISPHOCTH NPSAMOM U IJIOCKOCTH. 1 OK 05 1
64. Teopema 0 psAMON NEPHIEHINUKYIISIPHON TIIIOCKOCTH. 1 1
65. IlepneHIUKyIsp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH, 1 1
pacCcTOsIHUE OT NPSIMOM 0 TJIOCKOCTH.
Tema 2.4. Yriabl mexay Copepxanue yyeOHOIro Mmarepuajia 8 OK 01,
NPSAMbIMHU U IUVIOCKOCTAMH 66. YTJIbl B TPOCTPAHCTBE: YTOJI MEXKAY MPSIMOM M TIIIOCKOCTHIO. 1 OK 02, 1
67. JIByrpaHHblii yroJi, JJUHEHHBIM yTOJI JBYTPAHHOIO yrija. 1 OK 03, 1
68-69. IleprieHIUKYISAPHOCTD MJIOCKOCTEH: MPU3HAK MEPIEHIUKYIIPHOCTH ) OK 04, 1
JIBYX TJIOCKOCTEH. OK 05
70-71. TeopeMa 0 TpEX NEPHEHANKYIISIPAX. 2 1
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B ToM uncie MPAKTUICCKUX 3aHATHIl

72-73. Ilpaktnueckoe 3ansatue Ne 5: IlepneHIuKyIsIpHOCTH NPSMBIX U

IJIOCKOCTEN. YTUIbI MEXKAY NPSMBIMU U INIOCKOCTSIMH. 2
Tema 2.5. MHOrorpaHHuKH Coaep:xanue yueOHOro MaTepuaJia 12 OK 01,
74. IloHATHE MHOTOIpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPaHHUKA, 1 OK 02,
BBINYKJIbIE ¥ HEBBIIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOI'PAHHUKA. OK 03,
75. Ilpusma: n-yrojibHasi mpu3Ma; rpaHd U OCHOBAHMS MPU3MBI; TIpsMast U 1 OK 04,
HAKJIOHHAs TPU3MbI; GOKOBasI U MOJIHAS TIOBEPXHOCTH PH3MBI. OK 05
76. [Tapannenenumnen, NpAMOYToJIbHBIN NapauIeJIeIUNE]] U €ro CBOMCTBA. 1
77. Ilupamupa: n-yrojibHas nupamuzia, 'paHd U OCHOBAaHHME ITUPaMUJIBL;
OOKOBasi M MOJHAsl MOBEPXHOCTh MUPAMUAbI; MpaBUIbHAs U ycedEHHas 1
UPaMUJA.
78. IIpaBuIbHBIE MHOTOTPAaHHUKU: IOHATHE TPAaBUJIBHOIO MHOTOTPaHHUKA;
IpaBWIbHAs NpU3Ma U MpaBUIbHAS NMHUPAMUAA; NPABUIbHAS TPEyroJibHas 1
nupamuia v NpaBWIbHBIN TETpasap; KyoO.
79. IlpencraBieHue 0 MPaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’p, AOJAEKa AP 1
U MKOCAdIp.
80. Cummerpusi B HPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH,
OpsIMOM,  IJIOCKOCTU.  OJIEMEHTBl ~ CUMMETPUM B IIUpaMMIAX, 1
napajuieJenune1ax, NpaBUIbHbBIX MHOTOTPAaHHHUKAX.
81. BpruuciieHue 31eMEeHTOB MHOTOTPAaHHUKOB: p&0pa, TMaroHaIu, YIJibl. 1
82. Ilmomampe OOKOBOW TOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSMOMN
NPU3MBI, TUIOINAAb OCHOBaHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSMON 1
IIPU3MBL.
83. Ilmomanp OOKOBOH TOBEPXHOCTH U TOBEPXHOCTH NPAaBUIBHOM
NUpaMHUbl, TeopemMa O IUIOIAAM OOKOBOM IOBEPXHOCTH YCEUYEHHOU 1
UPAMHUIBL.
B ToM umciie npakTHYecKUuX 3aHATHI 2
84-85. [IpakTnueckoe 3anstue Ne 6: MHOrOrpaHHUKH. 2

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE  COJAEpP:KaHHMe  (COoAepKaHHe
MPHUKJIAJTHOTO0 MOYJIsI)
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[Mpumepsr cummerpuid B mpodeccun. CummeTpusi B HpHPOJE,
apXUTEKType, TEXHUKE, B OBITY.

Tema 2.6. O0bEémbI Coaep:xaHue y4eOHOIro MaTepuaJia 13 OK 01,
MHOTOTPAHHUKOB 86. [Tousatue 00 00BEME. 1 OK 02,
87-88. O06béM mupamuibl. OOBEM MPU3MBL. 2 OK 03,
B TOM 4Hc/Ie IPAKTHYECKHX 3AHATHI 10 OK 04,
89-90. IMpaxtrueckoe 3ansTHE No 7: O6BEMBI MHOTOTPAHHHUKOB. 2 OK 05
91-92. Ilpaktnueckoe 3anstue Ne &: IlocTtpoeHue cedyeHuii B )
MHOTOTPaHHHUKE.
93-94. Ilpaktuueckoe 3ansatue Ne 9: BplumciieHHEe pacCTOSIHUMA: MEXAy
JIBYMsI TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOYKH [0 IMJIOCKOCTH, MEXKIY 2
CKPEIIMBAOIIUMHUCS IPSIMBIMH.
95-96. Ilpaktuueckoe 3ansatue Ne 10: BrpluucineHue yriaoB: MexAy
CKPCIIMBAIOIIUMUCS ~ TPSAMBIMH, MEXIY MNPSIMOH W  IJIOCKOCTBIO, 2
JIBYTPaHHBIX YTJIOB, YIJIOB MEX/y IJIOCKOCTSMHU.
97-98. Ilpaktuueckoe 3ansatue Ne 11: MtoroBass KoHTpodpHas paboTa 3a )
Kypc reomerpuu 10 kacca.
Pa3znesn 3. BeposiITHOCTH M CTATHCTHKA 32
Tema 3.1. IlpeacraBiaenne Copnepxxanue yuyeOHOro MmaTepuaJia 3
JAHHBIX H ONMCATEIbHAsA 99. TlpeacraBieHue TaHHBIX C MOMOIIBIO TAOJIUI U IUATPAMM. 1 OK 01,
CTATHCTHKA 100-101. Cpennee apudmernyeckoe, MeauaHa, HauOosbliee U OK 02,
HauMEHbIlIee 3HAYCHMsS, pa3Max, AUCIEPCHs, CTaHIApTHOE OTKIOHEHUE OK 03,
YHCIIOBBIX HAOOPOB. 2 OK 04,
OK 05,
OK 09
Tema 3.2. Cay4aiiHble ONbITHI Conep:kaHue y4eOHOIro MaTepuaJia 4 OK 01,
U ciIy4aiiHble COObITHS, ONBITHI | 102. Cny4aliHble AKCIIEPUMEHTHI (OMBITBI) W CIIyYailHbIE COOBITHS. 1 OK 02,
C PABHOBO3MOKHBIMHU DJIeMEHTapHBIE COOBITHS (MCXObI). OK 03,
3J1eMEHTAaPHBIMH HCX0AaMH 103. BeposaTHOCTB ciay4aiiHOro coObITus. BeposTHOCTH COOBITHII B OIBITAX 1 OK 04,
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. OK 05
B ToM ymciie npakTHYeCKUuX 3aHATHI 2
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104-105. IIpaxtuueckoe 3anstue Ne 12: BeposTHOCTH ciy4ailHOTrO ) 2
COOBITHSI.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJepkaHue  (coaeprkaHue 1
NMPHUKJIAJTHOT0 MOYJIs)
BeposiTHOCTB B Tpo(hecCHOHANIBHBIX 3a/1a4aX.
Tema 3.3. Onepannu Haq Coaep:xanue yueOHOro MaTepuaJia 4 OK 01,
COOBITHAIMHU, CJIOJKEHHE 106-107. Omnepamuu  Hajg COOBITUSAMU: TIEpECeUCHUE, OOBEIUMHECHHE ) OK 02, 1
BEPOSATHOCTEH COOBITHIA, TPOTUBOMOIOXKHBIE COOBITHA. JlnarpamMmMbl Ditnepa. OK 03,
108-109. ®opmyiia ClI0KEHUS BEPOSITHOCTE. 5 OK 04, 1
OK 05
Tema 3.4. YcioBHast Coaep:xaHue y4eOHOro MaTepuaJia 6 OK 01,
BEPOSATHOCTD, /IePeBO 110-111. VYcnoBHas BepoATHOCTb. YMHOXXEHHE BepoOsITHOCTEH. [lepeBo ) OK 02, 1
CJIy4aiiHOro ONbITa, POPMYJIA | CITy4aHHOTO SKCIICPUMEHTA. OK 03,
MOJIHOY BEPOSATHOCTH U 112-113. ®opmyna nonHoi BepositHocTH. He3aBucuMele coObITuS. 2 OK 04, 1
HE3aBHCHMOCTH COOLITHI B ToM umc/Ie NPAKTHYECKUX 3aHATHI 2 OK 05
114-115. Ilpaktuyeckoe 3ansitue Ne 13: YcnoBHast v 1oJiHasi BEPOATHOCTb. 2 2
Tema 3.5. DiiemeHTBI Coaep:xanue yueOHOro MaTepuaJia 4 OK 01,
KOMOHMHATOPUKH 116. KomOuHatopHOe NpaBUiI0 YMHOKEHHUSI. 1 OK 02, 1
117. IlepecTanoBKH U (aKTOpHAIL. 1 OK 03, 1
118. Yncyio coueTaHmii. 1 OK 04, 1
119. Tpeyronbauk [lackans. @opmyna Ounoma HeroToHa. 1 OK 05 1
Tema 3.6. Cepun Coaep:xanue yueOHOro MaTepuaJia 3 OK 01,
NoCJIeI0BaTEJIbHBIX 120. buHapHblil ciay4yailHBIH ONBIT (WUCIBITAHWE), yCNEX U HeyJaua. OK 02, 1
HCIBITAHUH HezaBucumele ncneitannsa. Cepust HE3aBUCHMBIX MCHBITAaHUI O NIEPBOTO 1 OK 03,
ycrexa. OK 04,
121. Cepust He3aBUCUMBIX UclibITaHUM bepHymn. 1 OK 05, 1
122. Cepusi He3aBUCHMBIX HMcHbITaHmil. IlpakThueckas pabora c ! OK 09 1
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOJIUIIL.
Tema 3.7. Cayuaiinbie Conep:kaHue y4eOHOIro MaTepuaJia 8 OK 01,
BEJIMYMHBI M pacupeaeaeHust 123. Cnyyalinasi BeJMYMHA. 1 OKO02, | 1
124. Pacnpeenenne BeposaTHOCTEN. [IuarpaMma pacipeaeaeHus. 1 OK 03, 1
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125-126. CymMMa 1 IpOU3BEICHUE CIyYalHbIX BEIMYHUH. 2 OK 04, 1
127-128. Tlpumepnl pacupencsieHud, B TOM YHUCJIE T'€OMETPUUYECKOE U ) OK 05 1
OMHOMUAIBHOE.
B ToM ymc/ie NpaKTHYeCKUX 3aHATHI 2
129-130. IIpaktuueckoe 3anstue Ne 14: toroBast KoHTpoJsibHas paboTa 1o > 2
Kypcy «BeposiTHOCTB U cTatucTukay 3a 10 kmacc.
11 KJIACC 94
Pasznen 4. AuireOpa u HauajIa MATEMATHYECKOT0 AHAJIN3A 58
Tema 4.1. Ctenens ¢ Conep:kaHue y4eOHOIro MaTepuaJia 9 OK 01,
PaNMOHAJLHBIM MOKa3aTeJIeM. 131. CreneHb ¢ palimoHaIbHBIM TTOKa3atesieM. CBOMCTBA CTENICHHU. 1 OK 02, 1
IToxa3zaTenbHas QyHKIUS. 132-133. TIpeoOpa3oBaHHe BBIPAKCHUH, COJEPKAIIUX pAI[MOHATIbHBIC 5 OK 03, 1
Iloka3aTeJbHbIC YDABHEHUS U | CTEIICHU. OK 04,
HepaBeHCTBA 134-135. TlokasarenbHble yPaBHEHHSI i HEPABEHCTBA. 2 OK 05 1
136-137. Iloka3atenpHast GyHKIHS, €€ CBOWCTBA M rpaduK. 2 1
B ToM 4nc/ie IPAKTHYECKHUX 3aHATHH 2
138-139. Ilpaktuueckoe 3anstue Ne 15: CreneHb C palMOHAIBHBIM 2
nokaszareneM. IlokasarenpHas ¢ynkuus. IlokasarenbHble ypaBHEHHS H 2
HEPaBEHCTBA
Tema 4.2. Jlorapudmuyeckas Coaep:xaHue y4eOHOro MaTepuaJia 7 OK 01,
¢pyuxkuus. Jlorapupmmuyeckue 140. Jlorapudwm yncna. JlecaTUUHbIC ¥ HATypaJIbHbIC JOTapUDMBI. 1 OK 02, 1
YPaBHEHHsI M HEPABEHCTBA 141-142. TIpeoOpa3oBaHue BbIpAKEHUHN, COAEPKAILIUX JIOTAPHUPMBI. 2 OK 03, 1
143-144. JlorapudmMuueckrue ypaBHEHHUsI 1 HEPABEHCTBA. 2 OK 04, 1
145-146. Jlorapudmudeckas GyHKIHS, eé CBOHCTBA U TpaduK. 2 OK 05 1
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJepkaHue  (coaeprkaHue 1
MPUKJIAJTHOTO MO/YJIA)
Jlorapudmbr B mpupome W TexHuke. Jlorapudmudeckas crnupalib B
IpHUpo/Ie.
Tema 4.3. Coaep:xaHue y4eOHOIro MaTepuaJia 6 OK 01,
Tpuronomerpuyeckue 147-148. Tpuronomerpuueckue GyHKINHU, X CBOMCTBA U TpadUKH. 2 OK 02, 1
¢yHkuuM U uX rpagukH. 149-150. IIpumepsl TPUTOHOMETPUUYECKHX HEPABEHCTB. 2 OK 03, 1
TpuroHomerpuyeckue B TOM 4ncJie NPAaKTHYECKUX 3aHATHI 2 OK 04,
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HE€pPaBCHCTBA

151-152. Tlpaktuueckoe 3anstue Ne 16: Jlorapudmudeckas ¢(yHKIHA.
Jlorapupmuyeckne ypaBHEHHS M HEPAaBEHCTBA. |pPUTOHOMETPUYECKHUE
¢byskuuu u ux rpadpuku. TpuroHoMeTpruyecKiue HEPaBEHCTBA.

OK 05

Tema 4.4. IlpousBoanas.
IIpumeHeHne NPOU3BOTHOM

Coaep:xxanue yueOHOro MaTepuaJia

153. HenpepbiBHbIE QYHKIMH.

154-155. Metoa MHTEpBaJIOB Il pELLICHUs HEPABEHCTB.

156-157. IlpousBoanas pynkiuu. ['eomerpudeckuii 1 GU3NUECKUI CMBICIT
IIPOU3BOJHOM.

158-159. IIpon3BoiHbIE dJIEMEHTAPHBIX (DYHKITHIA.

160-161. IlponsBogHast CyMMBbI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

162-163. IlpumeHeHue NPOU3BOAHON K HCCIeAOBaHUIO (GYHKIUI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI.

164-165. HaxoxaeHre HauOONbIIEro ¥ HAUMEHBIIIETO 3HAYeHHs (DYHKINUU
Ha OTPE3KE.

166. [IpumeHeHne MPOU3BOTHOM ISl HAXOXKICHHSI HAUTYYIIIETO PEIICHHUS B
NPUKIIAJHBIX 3a/a4ax, IS ONpeAeNIeHHs CKOPOCTH IpoIecca, 3a1aHHOTO
dbopMyIoit wiu rpaduKoM.

B ToM umciie npakTHYeCcKUuX 3aHATHI

167. Ilpaktuueckoe 3ansatue Ne 17: IlpousBonnas. IIpumenenue
TIPOU3BOTHOM.

IIpodeccnonaibHO-OPUEHTHUPOBAHHOE  coJep:kaHue  (coaepkaHue
MPUKJIAJTHOTO MOYJIA)
HaXO)KI[eHI/Ie OIITUMAJIBHOT' O pesynLTaTa C IIOMOIIOBHKO HpOH?:BOI[HOfI B
MPAKTUYECKHX 3aJ1avyax.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05

Tema 4.5. UnTerpasn u ero
NpUMeHeHUs

Coaep:xaHue y4eOHOro MaTepuaJia

168-169. IlepBooOpaszHas. Tabnuiia nepBooOpa3HBIX.

170-171. Muterpan, reoMeTpuueckuii 1 GU3HYECKUN CMBICT MHTErpaa.

172-173. Beruncnenue unrerpaia no ¢popmyie Herorona—JleiiOnuna.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05

Tema 4.6. Cucrembl ypaBHeHHH

Conep:kaHue y4eOHOTr0 MaTepuaJia

174-175. Cuctembl IMHEHHBIX YpPaBHEHUH.

DN N NN

OK 01,
OK 02,
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176. Pemenue NpUKIATHBIX 3a7ad C IIOMOIIBIO CUCTEMBI JIMHEHHBIX 1 OK 03,
YpaBHEHUH. OK 04,
177-178. CuctemMbl ¥  COBOKYIIHOCTH  LENbIX, pallOHAJbHbIX, OK 05
UppallMOHATIBHBIX, IIOKA3aTeNbHbIX, JIOrapu(MUYECKUX YpaBHEHUH U 2
HEPABEHCTB.
179. Ucnonw3oBanue rpadukoB (yHKIMA A7 pelIeHHus YpaBHEHUH U 1
CHUCTEM.
180. IlpumeHeHHMe ypaBHEHMH, CHCTEM U HEPABEHCTB K PpEIICHUIO
MaTeMaTHYeCKUX 3alad W 3aJad W3 pPa3InYHbIX o0JjacTell Haykd u 1
peaIbHOM KU3HU.
B ToM umciie npakTHYeCKUuX 3aHATHI 2
181-182. Ilpaktuueckoe 3ansTue Ne 18: MHTerpan m ero nmpuUMeEHEHHS. )
CucteMbl ypaBHEHHI
IIpodeccnonanbHO-OPUEHTHPOBAHHOE  COJep:KaHMe  (coaeprKaHHe
MPUKJIAJTHOTO MO/YJIA)
CocraBneHne W pemeHne Mpo(ecCHOHATBHBIX 337a4 C  IOMOIIBIO
YpaBHEHUH.
Tema 4.7. HatypaJjibHble U Coaep:xaHue y4eOHOro MaTepuaJia 6 OK 01,
eJble Yuciaa 183-184. HarypasibHble U 1€/l YMCIIA B 33Ja4aX U3 peajbHOM KU3HU 2 OK 02,
185-186. IIpru3HaKu eTMMOCTH LIEITBIX YUCE. 2 OK 03,
B TOM 4nc/ie NPaKTHYECKUX 3aHATHI 2 OK 04,
187-188. IIpakTnueckoe 3ansTne Ne 19: MTorosas KOHTponbHas padoTa 3a 5 OK 05
Kypc anreOpbl ¥ HauaJl MaTeMaTHueckoro aHanmsa 11 kiacca.
Paznea S. I'eomerpus 24
Tema 5.1. Tena Bpamenus Coaepxxanue yuyeOHOIro MaTepuaJia 9 OK 01,
189. Cdepa u map: HeHTp, paauyc, AMAMETp; IJIONIAJb MOBEPXHOCTH 1 OK 02,
cdepsbl. OK 03,
190. BzaumHoe pacrnonoxenue chepsl M IUIOCKOCTH; KacaTelbHas 1 OK 04,
TJIOCKOCTH K cdhepe; ionaab chepol. OK 05

191. U3o06paxenue cdepsl, mapa Ha miockoctu. CedeHus mapa.

192. [unuHapudeckass TOBEPXHOCTh, OOpPAa3yIOMIME ITHIWHIPHYICCKOU
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MOBCPXHOCTH, OCb I.[HJ'IHHHpH‘-IGCKOfI ITOBCPXHOCTH.

193. Hunuuap: ocHOBaHMA U OOKOBasi MMOBEPXHOCTb, 0Opasyrolias u OCh;
iona b OOKOBOM M IOJIHOM MoBepXHOCTHU. M300paxeHune LMIMHIpa Ha

wiockocTd. Paspéprka munuuapa. CedeHus HUIMHApPA (IJIOCKOCTHIO, !
napajuieIbHON WK NEPIEHINKYIISIPHON OCH IIWJIMHJIPA).
194. Konunueckasi MoBepXHOCTb, 00pa3yolue KOHUYECKONW MOBEPXHOCTH,
OCb U BEpIIMHA KOHMYECKOH noBepxHocTU. KOHyC: OCHOBaHME U BEpIIMHA, 1
o0pasyrolias U 0Ch; IJIONIA/1b OOKOBOW U MOJIHOM MOBEPXHOCTH.
195. Yceuénnplii KOHyC: 00pa3yrolne W BBICOTA; OCHOBAHUS W OOKOBas 1
IOBEPXHOCTb.
196. N3o0OpaxkeHne koHyca Ha IJIOCKOCTH. Pa3BépTka xonyca. CeueHus
KOHyca (IJIOCKOCTBIO, MapajyieIbHOM OCHOBAaHHIO, M  IJIOCKOCTBIO, 1
MIPOXOJISIIICH Yepe3 BEPIINHY).
197. KomOuHanusi Ten BpalleHUs] ¥ MHOTOTPaHHMKOB. MHOIOrpaHHUK,
OTMCaHHBIN 0K0JI0 cheprl; cepa, BIMCaHHAS B MHOTOTPAaHHUK WM B TEJIO 1
BpalllCHHUS.
Tema 5.2. O0béMbI TE Conep:kaHue y4eOHOIro MaTepuaJia OK 01,
198. ITousarue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEIL. OK 02,
199. O6BéM runuHapa, Konyca. O0bEM 1apa u miomaas chepsi. OK 03,
200. TTono6HbIe Tena B npoctpancTBe. COOTHONIEHUS MKy TIOMAAIMH ! OK 04,
HOBEPXHOCTEN, 00bEMAaMHM T10J0OHBIX TEIL. OK 05
B ToM umciie npakTHYeCcKUuX 3aHATHI 1
201. [Tpaktuueckoe 3anarue Ne 20: Tena Bpamenus. O0beMbl Tedl. 1
Tema 5.3. BekTopbl u Conep:kaHue y4eOHOIro MaTepuaJia 11 OK 01,
KOOPAUHATHI B IPOCTPAHCTBE 202-203. Bektop Ha MJIOCKOCTH U B ImpocTpaHcTBe. ClloKeHHE U ) OK 02,
BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCJIO. OK 03,
204. Pa3noxeHue BeKTopa o TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio 1 OK 04,
napaJuIeJIeUneaa. OK 05
205. IIpsmoyronpHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel 1
BekTopa. IIpocreiimume 3a1aun B KOOpAMHATAaX.
206. Yron mexay BekropaMu. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB. 1
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207. BolunciieHue yIriioB MEX/y NPSMBIMH U IJIOCKOCTSIMHU. 1

208. KoopAaumHAaTHO-BEKTOPHBI METOJA IpPU PEIICHUH T'€OMETPUYECKHUX 1

3a/1a4.

B ToM ymc/ie NpaKTHYeCKUX 3aHATHI 4

209. IIpaktuueckoe 3anstue Ne 20: PemeHune 3agad, CBSI3aHHBIX C 1

MPUMEHEHHUEM TIPABIJI ACHCTBUIA C BEKTOPAMHU.

210-211. IlIpaktuueckoe 3austue Ne 21: BekTtopbl M KOOpAMHATHI B )

IIPOCTPAHCTBE.

212. UTorosast KOHTpOJIbHAs paboTa 3a Kypc reomerpuu 11 kacca. 1
Pa3jen 6. BeposTHOCTH M CTATUCTHKA 12
Tema 6.1. MaTemaTnueckoe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01,
0’KHIaHMe CIyYaiiHOI 213-214. Ilpumepsl  OPUMEHEHUS  MATEMaTHYECKOTO  OXKUAAHUS OK 02,
BeJIHYUHBI (cTpaxoBaHue, noTepes). MareMaTH4ecKoe OKUJaHHE CYMMBI CITy4alHBIX ) OK 03,

BEJINYMH. Maremarnueckoe 0’KHMJIaHHE r€OMETPHUYECKOTO " OK 04,

OMHOMHUAIBHOTO paclpeaeNeHui. OK 05
Tema 6.2. Iucnepcust u Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 01,
CTaHJAapPTHOE OTKJIOHECHHE 215-216. [Qucnepcus M CTaHAApTHOE  OTKIOHEHME. Jlucnepcun ) OK 02,
CJIYy4ailHOI BeJTUYHUHBbI F€OMETPUYECKOro ¥ OMHOMHAJIBHOTO paclpeIeIeHHUS. OK 03,

B TOM 4nc/ie NpaKTHYECKUX 3aHATHI 1 OK 04,

217. Tlpaktuueckoe 3aHstue Ne 22: PaGora ¢ HCIOIB30BaHHEM 1 OK 05,

AJIGKTPOHHBIX TAOJIHII. OK 09
Tema 6.3. 3akoH 00JbIINX Coaep:xanue yueOHOro MaTepuaJia 2 OK 01,
gucell 218. 3akoH OosbIKX Yrcesl. BoIOOpOYHBIN METO UCCIICTOBAHUM. 1 OK 02,

B Tom unc/ie MPAKTHYECKHUX 3aHATHIH 1 OK 03,

219. Ilpakrtuueckoe 3amstue Ne 23: PaGora ¢ HCIONB30BaHHEM OK 04,

AJIEKTPOHHBIX TAOJIHIL. 1 OK 05,

OK 09
Tema 6.4. HenmpepbiBHBbIC Coaep:xanue yueOHOro MaTepuaJia 2 OK 01,
CJIy4YyaiiHble BeTMYHHbI 220-221. IlpuMmepsl HENPEpPBIBHBIX CIy4YalHbIX BeaWYuH. DOyHKIMA 2 OK 02,
(pacnpeneJieHust) IUIOTHOCTHU pacrpeneneHus. PaBHOMepHOe paclpeneneHie U ero CBOMCTBA. OK 03,
OK 04,
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OK 05

Tema 6.5. HopmanbHoe Coaep:xxanue yueOHOro MaTepuaJia 3 OK 01,
pacnpeneieHue 222. 3apauu, NpUBOASAIIKME K HOpPMaJbHOMY pacnpeaeneHuto. DyHkuus 1 OK 02,
IJIOTHOCTH ¥ CBOWCTBA HOPMAJIBHOT'O PACIIPEACIICHUSL. OK 03,
B Tom unc/ie npakTHYeCKHX 3aHATHH 2 OK 04,
223. Ilpaktuueckoe 3anstue Ne 23: Pabota ¢ HCIOIB30BaHHEM 1 OK 05,
DIIEKTPOHHBIX TAOJIHII. OK 09
224. Tlpaktuueckoe 3aHstre Ne 24: MtoroBas KOHTpOJIbHAs paboTa 1O 1
Kypcy «BeposTHOCTh M cTaTUCTUKa» 3a 11 kiacc.
B TOM YUCJIE KOHCYJIbTALIUN o)
B TOM YUCIJIE 5K3AMEH 6
Bcero 232

26



3. YCJIOBUSA PEAJINBALIMU TPOI'PAMMBI TIPE/IMETA

3.1. TpeOGoBaHusI K MUHUMAJILHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecIe4eHHI0
Peanusanus nporpammsl npeaMeTa TpedyeT Hamuuus yaueOHOro kabuHeTa MaTeMaTHUKH.
O6opynoBaHue yueOHOro KaOMHeTa:

- IOCAJJ0YHBIE MECTA MO0 KOJIMYECTBY 00Y4arOLIUXCS;

- pabouee MeCTO MpenoaBaTes

TexHuueckue cpeicTBa 00ydeHus:
- HOYTOYK;
- WHTEepaKkTUBHBIN KomIuiekc NextPanel.

3.2. UndopmanuonHoe odecrieyenne 00ydeHust

Ilepeyennb pexomeHayeMbIX Y4eOHbIX M3AaHui, WHTepHeT-pecypcoB, 10NMOJTHHUTEJILHOMH
JINTepaTypbl

OcCHOBHBIC HICTOYHUKU:

1. MaremaTuka: anreOpa W Hadajaa MaTeMaTUYECKOro aHajn3a, reoMeTpus. AireOpa U Havajga
MmaTematndeckoro aHamm3a. 10-11 kmacc. Amumon II.A., Komsrun FO.M., TkaueBa M.B. u
npyrue. — M.: [Ipocsenienue, 2022.

2. Maremaruka: anrebpa W Hayaja MaTeMaTH4YecKoro aHaiusa, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byry3oB B.®., Kanomues C.b. u npyrue. — M.: [Ipocsemenue, 2022.

3. Marematuka: anreOpa W Hayajla MaTeMaTH4YeCcKOro aHanuza, reomerpus. ['eomerpus. 10-11
knacc. byrysos B.®., [Ipaconos B.B. nox penakuueit CanoBandero B.A. — M.: IIpocsemenue,
2022.

JlonoJIHUTeIbHbIEe HCTOYHUKM:

1. MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHM4YeCKOro aHanu3a, reoMerpus. I'eomerpus. 10
kimacc. CmupHoB B.A., CmupHoBa .M. — M.: IIpocsemenune, 2019.

2. MaremaTHka: anrebpa M Hayajlla MaTeMaTHYECKOro aHaiuza, reomerpus. ['eomerpus. 11
kimacc. CmupHoB B.A., CmupHoBa 1.M. — M.: IIpocsemenne, 2019.

3. Maremaruka. ['eomerpus. 10 xinacc. Mep3msix A.I'., Homuposckuit I.A., Ilononckuii B.b.,
Axup M.C.; non penpakuueit [logonsckoro B.E. — M.: IIpocsemenne, 2022.

4. Maremaruka. ['eomerpus. 11 xmacc. Mep3msak A.I'., Homuposckuit I.A., Ilononckuii B.b.,
Axup M.C.; non penpakumeit [logonsckoro B.E. — M.: ITpocsemenne, 2022.

5. MaremaTuka: anre6pa W Hayajga MaTeMaTHYECKOTO aHajiu3a, reoMeTpus. AnreOpa U Hadaja
Marematnueckoro aHamms3a. 10 kmacc. Bumenkun H.S., MBames-Mycato O.C., 1lIBapudypna
C.H. - M.: UOIl MHEMO3HMHA, 2015.

6. MaremaTuka: anreOpa ¥ Havyajla MaTEMaTHYECKOTO aHajau3a, reomeTpus. Anredpa U Havdaira

MaTemaTnueckoro anammsa. 11 kmacc. Bunenkun H.A., MBames-MycaroB O.C., llBapudypa
C.H. —M.: UOLl, MHEMO3HMHA, 2015.

JyekTpoHHbIe (IU(pPOBLIE) 00pa3oBaTeIbHbIE PECYPChHI:

1. http://school-collection.edu.ru/catalog/rubr/?subject[0]=16 (Eaunas komnekuus nudpoBbIxX
00pa3oBaTeNIbHBIX PECYPCOB)

2. https://www.mathnet.ru/ (O61epoccuiickuii MaTeMaTH4ecKuii opTa)

3. https://ege.sdamgia.ru/ (O6pa3oBaTeNbHBIA TOPTaN ISl MOATOTOBKM K 3k3ameHam. CJIAM
I'NA. PELILY EI'D)

4. https://mathnet.spb.ru/ (CaiiT 3nemenTapHoit MmaremaTuku Jmutpus I'ymunHa)

5. https://funnymath.ru/ (3aHuMarenbHass MaTeMaTHKA)

6. https://matematiku.ru/index.php (MaTemaruueckuit mopran «MareMaTUuKy.py»)
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http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=16

7. https://www.shevkin.ru/ (IleBkun.Ru — caift yuutens marematuku. Martemaruka. Illkona.
Bynymee)

8. https://www.bymath.net/index.php  (Bcst  snementapnas  maremaTtuka.  CpeaHss
MaTeMaTHYeCKasi HHTEPHET-IITKOJIA)

9. http://mathtest.ru/ (MaremaTHka B MOMOILb IIKOJIBHUKY U CTYJICHTY)

10. https://online-olympiad.ru/ (Bcepoccuiickue MaTEpHET-0MMMITHAIHI)

11. http://school-collection.edu.ru/ (Eannas xosutekuus udpoBbIx 00pa30BaTEIbHBIX PECYPCOB)
12. https://mathematics.ru/ (OtkpsiTeiii Komtemx. MatemaTuka)

13. https://resolventa.ru/spravochnik (CripaBo4HUK 110 MaTeMaTHUKE JISI ITKOJIBHUKOB)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA ITPEIMETA

KOHTpOJIB U OIICHKAa PC3yJIbTATOB OCBOCHHUA IMPCAMCETA OCYLICCTBIIAIOTCA IPCIIOJAAaBaATCIIEM B

nmponecce IMpOBCACHUA IPAKTHUYCCKHUX SaHHTHﬁ, TECTUPOBAHMA,

06y‘-IaIOIJ_II/IMI/ICSI HWHIAWBHUIYAJIbHBIX 3aHaHHﬁ.

Pe3yabTaTnl 00yuyeHus

MeToabl OIEHKH

OmnepupoBathb MOHSATUSMU: paloHaibHOE u
NENCTBUTENbHOE YMCII0, OOBIKHOBEHHAsI M JAecATUYHas ApoOb,
MIPOLICHTHI.

BrimonusaTe apudmernyeckue oreparuu C

palMOHANIBHBIMUA U IEHCTBUTEIbHBIMU YUCIIAMH.

BreimonHaTe npuOIMKEHHBIE BBIYUCICHHS, HCIIONIB3YS
MpaBujIa OKPYTJICHHUS, JeJIaTh MPUKUIKY U OLEHKY pe3yJibTara
BBIYMCIICHHH.

OnepupoBarh  MOHATUSMH:  CTENEHb C  LEJBIM
MmoKasaTelieM; CTaHAapTHas (opma 3amucu JeHCTBUTEIBLHOTO
YuCiia, KOPEHb HATypaJIbHOW CTENEeHH; HCIOJIb30BaTh
moAXoAAIIyt0 (GopMy 3amucy JACHCTBUTENBHBIX YHCEN IS
pelIeHus: MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMH: CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YTJjla; WCIHOJIb30BaTh 3aMHUCh MPOU3BOJIBHOTO
yriia yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (DYHKITHH.

OrnepupoBarh MOHATUSIMHU: HATypajbHOE, LIEJI0€ YUCIIO;
WCIIONB30BaTh  MPHU3HAKK  JICTUMOCTH  IEJBIX  YHCe,
pa3ioKeHHe Yucila Ha MPOCThIE MHOXKUTEIU ISl PEelIeHUs
3a7a4.

OnepupoBaTh MOHSATHEM: CTENEHb C PALMOHAIBLHBIM
MOKa3aTeJIEM.

OmnepupoBathb MMOHATHUSIMH: norapudm YHCaa,
JIECATUYHBIC M HATYPAJIbHBIC JJOTapr(hMBbI.

[IpakTnueckue  paboOTHI,
TECTUPOBAHUE

OnepupoBaTh NOHATUAMU: TOXKIECTBO, YpaBHEHHE,
HEpaBEHCTBO;  II€JI0e,  PalMOHAIbHOE, HppalMOHAIBLHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BbimonHATe  npeoOpa3zoBaHHUS — TPUTOHOMETPUYECKUX
BBIPQXEHUH U pelliaTh TPUTOHOMETPUUECKUE YPABHEHMS.

BeimonuaTe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U
UPPALMOHATIBHBIX BBIPAXKEHUW W pelIaTh OCHOBHBIE THIIbI
LENIbIX, palMOHAJIBHBIX WU HUPPALMOHAIBHBIX YpPAaBHEHHH U
HEPaBEHCTB.

[IpuMeHsATh ypaBHEHHS M HEPABEHCTBA Ul PEIICHUS
MaTeMaTHUYeCKUX 3a/lad W 3aJad W3 pa3IMuHbIX obsacTeit
HaYKU U peaJIbHON KU3HH.

MonenrpoBaTh pealibHble CUTYalluU Ha S3bIKE allreOphl,
COCTaBJIATh  BBIPAXKEHMS, YPABHEHUsS, HEPAaBEHCTBA IO
YCIOBHMIO 3aJaud, HCCIEN0BaTb IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM allnapaTa ajareopsl.

[IpumeHsTh CBONCTBA CTENEHU UId IHPeoOpa3oBaHUA
BBIpQ)KEHUIl;  ONEpUpPOBATh  IMOHATUAMU:  IIOKA3aTeJIbHOE
YpaBHEHHE M HEPABEHCTBO; pELIaTh OCHOBHBIE  THUIIBI
NI0Ka3aTeIbHbIX YPaBHEHUH U HEPABEHCTB.

[IpakTuueckue  paboOTHI,
TECTUPOBAHUE

a TaKKE BbIIIOJHCHUA
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BrImonHATe npeoOpa3zoBaHus BRIPAKEHHM, COAEPIKAIINX
JorapuMmsl; ONEPUPOBATh MOHATUAMU: JIOrApUPMHUUECKOE
yYpaBHEHHE W HEPABEHCTBO; pEIIaTb OCHOBHBIE  THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuth penieHuss npoCTEUIINX TPUTOHOMETPUYECKHUX
HEPABEHCTB.

OnepupoBaTb  MNOHATHSAMHM:  CHCTEMa  JIMHEWHBIX
YPaBHEHHH U €€ PELIEHHUE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX
YPaBHEHUH JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

Haxomute  pemieHus  mpoCcTEHMIIMX ~ CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHECHUN U HEPABEHCTB.

MogenupoBaTh peanbHble CUTyallud Ha sI3bIKE anreOpsl,
COCTaBJIATh BBIPAKCHMSI, YPABHECHMsI, HEPABECHCTBA U CUCTEMBbI
[0 YCJIOBHIO 3aJa4d, HCCIENOBAaTh IOCTPOEHHBIE MOJAEIU C
MCITIOJIb30BAHUEM alllapaTa ajareopsl.

OnepupoBath NOHATUAMU: (DYHKIMSI, CIIOCOOBI 3aJaHUs
¢yHKIMM, 00NAcTh OMNpeNeNeHUus M MHOXECTBO 3HAUYCHHI
bynkumn, rpaduk GyHKIUN, B3aUMHO 00paTHBIE (yHKIIUH.

OnepupoBarh MOHATUAMH: YETHOCTh M HEUYETHOCTh
(byHKUIMH, HyJIM QYHKLNH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpadukd  QyHKUMH Ui peIieHus
YpaBHEHUH.

Ctpoutb ¥ uMTaTh TpadUKd JIHHEHHOW (QYyHKUIUH,
KBAaJpaTUYHOW (YHKIMM, CTENEHHOM (QYHKUMU C LEIbIM
MOKa3aTeseM.

Hcnonb3oBate rpaduku GYHKUMH JUISL UCCIIEAOBAHMS
NPOIIECCOB M 3aBHCUMOCTEH MPHU PEIICHUH 3334 M3 JIPYTHX
y4eOHbIX TNpPEAMETOB U peaJbHOM JKU3HHU; BbIpAaXaTb
(dbopMynaMu 3aBUCIMOCTH MEX/y BETMYMHAMHU.

OnepupoBaTh MNOHATUSAMH: IepHOAMYECKas (QyHKIUS,
NPOMEXYTKH MOHOTOHHOCTH (YHKIIMH, TOYKH JKCTpEMyMa
¢byHKuMU, HauOoJIbIIee U HAaUMEHbIIee 3HAYeHUs (PyHKIMHU Ha
MPOMEXYTKE; MCIIOJB30BaTh MX JUIs UCCIENOBAaHUS (DYHKIIHH,
3aJJaHHOM rpauKoM.

OmnepupoBarh TNOHATUSAMH: TpadUKA MOKa3aTEIbHOM,
JOrapu(pMHUUECKO U TPUTOHOMETPHUECKUX  (DYHKIIMIA;
n300paXkaTh UX Ha KOOPIUHATHON TJIOCKOCTH M UCIOJIb30BATh
JUI PEeLIeHUs] ypaBHEHUH U HEPAaBEHCTB.

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpaduKu
JVHENWHBIX YpaBHEHHM W MCIIOJIB30BaThb HX Ul pELICHUs
CHUCTEMBI JINHEWHBIX YPAaBHEHUIA.

Hcnonb3oBate rpaduku GYHKUMH JUIST UCCIIEAOBAHMS
IPOIIECCOB M 3aBUCUMOCTEH M3 APYTUX YUEOHBIX AUCIHUILINH.

[IpakTnueckue
TECTUPOBAHUE

paboTHI,

OnepupoBath MMOHSATHSIMH: MOCJIEIOBATEIHLHOCTD,
apupMeTHyYecKast U reOMeTpUUIEcKasi IPOrPECCHUH.

OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBArOIIAS
reoMeTpHUYECKast TPOrPeccus, CyMMa OECKOHEUHO yOBIBaroIIei
Tr€OMETPUYECKON TTPOTPECCHH.

3a1aBath MOCJIEIOBATEIIFHOCTH pa3IUYHBIMU
croco0aMH.

Hcnonp30BaTh CBOMCTBA  IIOCJIEAOBATEIBHOCTEH U
MPOTPECCUI  JUIsI PEIICHUs PeaTbHbIX 3a7a4 MPHUKIAJTHOTO

[IpakTnueckue
TECTUPOBAHUE

paboTHI,
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Xapakrepa.

OnepupoBaTh NOHATUAMM: HENpepbIBHAs —(QyHKIMS;
NpOu3BOIHAS (YHKLMHU; HCIOJIBb30BaTh T€OMETPUYECKHNA U
(U3UYECKUI CMBICI TPOU3BOIHOM VISl PEIICHUS 3a/1a4.

HaxonuTe mnpoM3BOMHBIE 3JE€MEHTApHBIX  (YHKIHUH,
BBIYHCIIATh ITPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO
(byHKUIUH.

Hcnonp30BaTh  IPOM3BOJHYIO ISl HCCIIEJOBAHHMSA
(GYHKIMM Ha MOHOTOHHOCTb U OKCTPEMYMBI, NPHUMEHSTh
PE3yJIbTAThI UCCIIEAOBAHMS K TOCTPOEHHIO IPahUKOB.

Hcnonp30BaTh  NPOU3BOAHYIO IS HAXOXKACHMS
HAaWIy4lllero peuieHus B MNPUKIAAHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9)KOHOMHUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHAMHU: N€pBOOOpa3Hasl U MHTErpa;
MOHUMATh T€OMETPUUECKUH U (PU3NYECKHI CMBICI HHTETpaa.

Haxomute mnepBooOpa3Hble 3JIeMEHTApHBIX (DYHKIUH;
BBIYUCIIATH MHTETpal o ¢popmyie Heiotona—JleitGnuma.

Pemare npuxiagHsle 3a1a4v, B TOM YHCIE COLMAIBHO-
HSKOHOMHYECKOTO U (PU3UYECKOTO XapakTepa, CpeAcTBaMHU
MaTEMaTHYECKOTO aHAJIN3A.

OnepupoBaTh MOHATHSAMH: MHOXECTBO, OIEpAallUU Haj
MHO’KECTBaMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar
JUIsl ONTUCAHUS PEATIBHBIX IIPOLECCOB U SIBICHUN, IIPU PELICHUH
3a7a4 U3 IPYrux y4eOHBIX IPEIMETOB.

OnepupoBaTh MNOHATHAMM: OIPEICICHUE, TEOPEMa,
CJIEJICTBUE, JI0KA3aTEIbCTBO.

IIpaxkTueckue
TECTUPOBAHUE

paboThl,

OneprpoBaTh NOHATUAMM: TOUKA, IPsIMAasi, INIOCKOCTb.

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEICTBUS H3
HUX IIPH PEILICHUN T€OMETPUUYECKUX 3a/1ay.

OnepupoBaTb  HOHATHUAMHU: MapajuIeIbHOCT U
HEPIEHIUKYIJISIPHOCTD MPSIMBIX U IJIOCKOCTEN.

KnaccugumupoBars B3aUMHOE PacIOOKEHHE MPSMBIX
Y TUNIOCKOCTEH B TPOCTPAHCTBE.

IIpakTnueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATHSAMH: JIBYIPaHHBIA YTroj, TpaHU
JBYTPAHHOTO yria, pedpo ABYIPAaHHOIO yrIjia; JUHEHHBIN yroi
JIByTPaHHOIO yrja; rpajycHasl Mepa JABYIPaHHOTO yIJia.

OneprpoBaTh NOHATUSAMU: MHOTOTPAHHHUK, BBIMYKJIBIM 1
HEBBIMYKJIbI MHOTOIPAaHHUK, JJIEMEHThl MHOIOI'PaHHUKA,
IIPABWJIBHBII MHOTOIPaHHUK.

[IpaxTnueckue
TECTUPOBAHUE

paboTHl,

Pacrio3HaBaTh  OCHOBHBIE  BHUIbl MHOTOTPAHHHUKOB
(mupamuza; npusMa, IpsSMOYTOJIbHBINA Napaielenunes, Kyo).

Knaccupunuponath MHOI'OTPaHHUKH, BbIOUpas
OCHOBaHMA JJs KiIacCU(UKAaLUU (BBITYKJIbIE U HEBBITYKIbIE
MHOTOTPaHHHUKH; MPaBUJIbHBIE MHOTOIPAaHHUKHU; MpsSIMblE U
HAKJIOHHBIE NIPU3MBI, IAPAJIJICIICIUIIEb]).

[IpaxkTnueckue
TECTUPOBaHUE

paboThl,

OnepupoBaTh MOHATHAMU: CEKYIIAsl INIOCKOCTh, CEYCHUE
MHOI'OI'DAaHHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOEHUS CEUEHUHN, UCTIOB3YS
METO/JI CJIEJI0B.

CrpouTh cedeHHs] MHOTOTPAaHHUKOB METOJOM CIIE/IOB,
BBINOJIHATh  (BBIHOCHBIE) TUIOCKHE YEpPTE)KU M3 PUCYHKOB

[IpakTnueckue
TECTUpPOBaHUE

paboThI,
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MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemraTe 3aJa4yd Ha HaXOXIACHUC TI'C€COMCTPHUYCCKUX
BCJIMYHH I10 06pa3uaM HJIK aJIrOpUTMaM, MpUMEHAA U3BCCTHLIC
AHAJIUTUYCCKHUC METOAbI Ipu pPEIICHUA CTaHAAPTHBIX
MATCMAaTHUYCCKUX 3aJad Ha BBIYUCIICHHUC paCCTOSIHI/Iﬁ MCKOY
AByMsI TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH [JO
IJIOCKOCTH, MCKAY CKPCHIUBAOINMUCA ITPAMBIMHU.

PemraTe 3aJa4yd Ha HaXOXIACHUC TI'C€COMCTPHUYCCKUX
BCJIMYHH I10 06pa3uaM HJIK aJIrOpUT™MaM, MpUMEHAA U3BCCTHLIC
AHAJIUTUYCCKHUC METOAbI Ipu PEIICHUA CTaHAAPTHBIX
MAaTCMAaTUUYCCKUX 3aJa4 Ha BbIYUCICHUC YIJIOB MCKAY
CKpECIIMBAOIINMHACA IMpAMbIMU, MCXKIAY HpﬂMOﬁ u
IJIOCKOCTBIO, MCXKAY INIOCKOCTAMHU, IBYTI'PAHHEBIX YI'JIOB.

Bbruncnare  00bEMBI M IUIOMIAQAM  MOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, NHMpaMuga) C HPUMEHEHHEM
GopMys; BBIYMCIATH COOTHOLIEHHS MEXIy IJIOUIAIIMHU
MOBEpPXHOCTEH, 00BEMaMU TOJJOOHBIX MHOTOI'PaHHHUKOB.

[IpakTnueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATHAMH: CHMMETPHUS B IPOCTPAHCTBE;
LEHTP, OCh U MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U IUIOCKOCTh
CUMMETPUHU (DUTYPBHIL.

[IpakTnueckue
TECTHUpPOBAHUE

paboThl,

W3Bnekarb, mnpeoOpa3oBbIBATH KM HHTEPIPETUPOBATDH
MHPOPMALIMI0O O  TPOCTPAHCTBEHHBIX  T'€OMETPUYECKHX
¢burypax, NpeJCTaBIEHHYIO Ha YepTexkaxX U pUCYHKaX.

[TpumensaTs reomeTpuueckue GaxkThl A pEIIeHUs
CTEPEOMETPUYECKUX 3aJay, IMPEeIoyiaraloliuX HECKOJIbKO
11aroB PEUICHMs], €CIIM yCIIOBUS IIPUMEHEHUS 3aJaHbl B IBHOU
dbopwme.

[IpumensTh npOCTEHIINE NPOTrPaMMHBIE CPENCTBA H
AIIEKTPOHHO-KOMMYHUKAIIUOHHBIE CHUCTEMBl IpU PEIIEHUU
CTEPEOMETPUYECKUX 3a/1a4.

[IpakTnueckue
TECTUPOBaHUE

paboThl,

IIpuBoauTh IPUMEPBI MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH B IIPUPOAE U JKHU3HHU, pPACIO3HABATh
IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpakTnueckue
TECTUPOBaHUE

paboThI,

HpI/IMeHHTB MOJIYYCHHBIC 3HaHUA Ha IMPAKTHUKE:
aHAJM3UPOBATh PEalbHbIC CUTYallud W IPUMEHSITh U3yYeHHbIC
MOHATHUA B TIPOLECCC TIIOMCKAa PCHICHUA MATCMATUYCCKU
chopMyIHpOBAaHHON TPOOIEMBI, MOJCIUPOBATH peaTbHBIC
CUTyallUl Ha A3BIKC T'COMCTPHUHU, HCCICAOBATH IOCTPOCHHBIC
MOJICIM C HWCIOJb30BAHUEM TEOMETPUYECKHX TIOHSATHH U
TEeOpeM, ammapara anreOphl, periath MPAKTUYSCKUE 3aqadH,
CBsI3aHHBIC C HAXO0XKJICHHEM T€OMETPHUYECKUX BEIIMYHH.

IIpaxTueckue
TECTUPOBAHUE

paboTsl,

OnepupoBaThb MOHSATHUSIMHU: WTMHIPHYECKas
MOBEPXHOCTh, O0Pa3yIONIMe NUIHMHIPUICCKOH MOBEPXHOCTH;
WTHHID; KOHHYECKast MIOBEPXHOCTH, oOpasyrormiue
KOHHYECKOW TTOBEPXHOCTH, KOHYC; ChepruiecKast IOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (LWIMHIP, KOHYC, chepa
U 1m1ap).

OOBACHATH CIIOCOOBI MOTYYSHHS TEJl BPALICHHUS.

KnaccugunupoBars B3aMHOE pacrlojiokeHue chepbl U
TUIOCKOCTH.

OnepupoBaTh  TOHATHSMH:  IIAPOBOM  CErMEHT,
OCHOBAaHME CETMEHTa, BBICOTA CErMEHTa; IIapOBOM CJIOM,

IIpakTHueckue
TECTUPOBAHUE

paboThl,
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OCHOBAHME IIAPOBOI0O CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM
CEKTOp.

Bbruncnsate 00bEMBI M TUIOMIATU TMOBEPXHOCTEH Tell
BpAIlICHHUs, TEOMETPUUYECKUX TeJ C MPUMEHEHHEM (OPMYIL.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BIIMCAHHBIN
B cepy M omucaHHbI OKOJO cdepsl; cepa, BIUCAHHAS B
MHOTOTPaHHMK WJIN TEJIO BPALEHUS.

BbluMciaaTe  COOTHOLIEHUS — MEXAY  IUIOWAASAMHU
NOBEpXHOCTEH 1 00BEMaMU TOAOOHBIX Tell.

N300paxkaTh u3ydaeMble (UIYypsl OT pPYKH U C
IIPUMEHEHNEM IIPOCTBIX YEPTEKHBIX HUHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB
OPOCTBIX OOBEMHBIX (GUTYp: BHI CBEpXy, COOKYy, CHHU3Y;
CTPOUTH CEUEHUS TEJl BPALLECHUS.

W3Brekatb, MHTEPHPETUPOBATH U NpeoOpa3oBbIBATH
UHPOPMALIMIO O  MPOCTPAHCTBEHHBIX  T'€OMETPUUYECKHX
¢durypax, npeAcTaBICHHYIO Ha YepTeXax M PUCYHKaX.

IIpaxkTueckue
TECTUPOBAHUE

paboThl,

OmnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BI)IHOJIHSITB HeﬁCTBHH CJIOKCHHUA BeKTOpOB, BbBIYHUTAHUSA
BEKTOPOB M YMHOKEHHS BEKTOpAa Ha YHCIO, OOBICHATH,
KaKHMHM CBOMCTBaMH OHH 00JIaHaroT.

[TprMeHSTH TPAaBHUJIO MapalIC/ICIHUIIEa.

OHepHpOBaTL IIOHATUAMMN . ZIeKapTOBI)I KOOpI[I/IHaTBI B
MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATBI BEKTOPA, YroJ MEXIY BEKTOpPaMH, CKaIPHOES
MPOM3BEJCHNE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAaHAPHBIE
BEKTOPBI.

HaxoauTs CcymMMy BEKTOPOB M MPOU3BEICHHE BEKTOPA Ha
YHCJI0, Yrojl MEXIY BEKTOpPaMH, CKaJsIpHOE IMPOU3BEICHHE,
pacKiIaabIBaTh BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh ypaBHCHHEM B  JIEKapTOBOM
CHCTEME KOOPIMHAT.

IIpakTnueckue
TECTUPOBAHUE

paboTHI,

[TpumensTp reomerpudeckue (aKTbl A pPEHICHHUS
CTEPEOMETPUYECKUX 3aJad, MPEAINOJIaralolliuX HECKOJIBKO
11aroB pEUIeHUs, €CJIA YCIOBHS IMPUMEHEHUS 3aJaHbl B IBHOM
dopme.

Pemate mpocrelimme reoMeTrpudeckue 3agadyd  Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A.

Pemate 3amaum Ha JOKa3aTeIbCTBO MaTEMaTHYECKHUX
OTHOLIEHUH W HaXO0XIECHUE TE€OMETPUYECKUX BEJIUYMH I10
oOpa3uaM WM aaropuTMaM, NPUMEHSS HM3BECTHbIE METObI
IIPY PELIECHNHU CTAaHIAPTHBIX MaTEMaTUYECKUX 3aad.

IIpuMeHATs mpocTEHIINE NPOrpaMMHBIE CpPEICTBA U
JIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CHUCTEMBl TpU  PELIECHUU
CTEPEOMETPUYECKHUX 3a1a4.

ITpuBoauTH IPUMEpBI MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOAE W JKHU3HHU, pPACIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB I€OMETPHUH B UCKYCCTBE.

IIpuMeHATh MOJy4YEHHBIE 3HAHUS HA  [PAKTHKE:
aHAJIN3UPOBATh PEAJIBHBIE CUTYALIUN U IPUMEHITHh U3YYCHHbIE
IIOHATUSA B IIPOLlECCE IIOMCKA pEHIEHUs MaTeMaTH4YEeCKU
c(hOpMYIMPOBAHHOW NPOOJIEMBbI, MOJEIUPOBATh pealibHbIE

[IpakTrueckue
TECTUPOBAHUE

paboTHL,
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CUTyallUl Ha A3BIKC T'COMCTPHUHU, HCCICAOBATH IOCTPOCHHBIC
MOACIN C HCIOJIB30BAHUEM TI'C€COMETPHUICCKUX MOHATHH H
TCOpPCM, aIrapara aJII‘CprI; peliaTh MPAKTHYCCKUC 3aaayu,
CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEJIMYHH.

YwuraTth 1 CTPOUTH TaGJII/II_IBI " JuarpaMMbl.

IIpaxkTueckue
TECTUPOBAHUE

paboThl,

OnepupoBaTh MOHATUSAMHU: CpelHEe apUPMETHIECKOe,
Me/iMaHa, HauOousbllee, HaMMEHbIIEEe 3HA4YEHHUE, pa3Max
MacCCHuBa YUCJIOBBIX JaHHBIX.

OnepupoBaTh NOHATHAMM: CIIy4alHBIH SKCIIEPUMEHT
(ombIT) W cruydyaiiHOe coObITHE, 3JEMEHTapHOE COOBITHE
(371eMeHTapHBI  MCXOMA) CIIy4alHOrO  OIbITa; HAaXOJIUTh
BCPOATHOCTU B OIIbITaX C PABHOBO3MOKHBIMHU CJIy‘-IB.ﬁHI:IMH
COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSTHOCTH COOBITHI B
HN3YUYCHHBIX CJIy‘-Iaf/'IHBIX OKCIICPUMCHTAX.

Haxonute u opmynupoBaTh COOBITHS: NepeceueHue U
00BeIMHEHNE JAHHBIX COOBITHIA, COOBITHE, TIPOTHBOIIOIOKHOE
JTAHHOMY COOBITHIO; TOJb30BaThCS AUMarpaMmaMu Oinepa U
(bopMyII0#i CIIOKEHHS BEPOSTHOCTEH MPU PEUICHUH 3a/1a4.

OnepupoBaTh MOHATHSAMHU: YCIOBHAas BEPOSTHOCTD,
HE3aBUCHUMBbIC CO6I)ITI/I$I; HaxXoauThb BEPOATHOCTU C INOMOIIBLIO
IpaBUJIa YMHOXKEHUS, C TIOMOIIBIO JIEPEBA CIIyYaHHOIO OIBITA.

[TpuMeHSATP KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TIPU
peLIeHUH 3aay.

[IpakTHueckue
TECTUPOBAHUE

paboTHl,

OnepupoBaTh MOHATHSMH: HCIBITAHWE, HE3aBUCUMBIE
UCIBITAHUS, CEpUs HUCIBITAHUN, YCIIEX U HEyJada; HaXOIUTh
BEPOSITHOCTH COOBITHH B CEPHM HE3aBUCHUMBIX HCIIBITAHUH 10
NEpBOT0 yClexa; HaXOAUThb BEPOSITHOCTH COOBITHH B cepuu
ucneITaHui beprym.

OnepupoBaTh MOHATUSAMHU:  ClydaliHas  BEJIWYMHA,
pacnpeelIeHue BEPOSTHOCTEH, IMarpaMMa PaclpeaeIeHusl.

[IpaxTnueckue
TECTUPOBAHUE

paboThl,

CpaBHUBaTb  BEpPOSITHOCTM  3HAYEHUM  CIIly4alHOM
BEJINYUHBI 110 PACTIPEIEICHUIO UIU C IOMOUIBIO TUArPAMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OXKHJIAHUS;
IIPUBOJANTH TIPUMEPBI, KaK NPHUMEHSIETCS MaTeMaTHYeCKOe
0’KMJIaHHUE CIIy4alHOW BEJIMYMHBI HAXOIUTh MAaTEMaTHYECKOE
O’KHJAHME 110 JaHHOMY PaCIpeAcIICHUIO.

HmeTtsb nmpeacTaBieHue 0 3aKOHe OOJIbIINX YHCE.
HMeTs npeacTaBiaeHue 0 HOPMaJIbHOM PaCIpPEACIICHHAH.

IIpaxTHueckue
TECTHUPOBAHUE

paboTHI,
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