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1. IOACHHUTEJIBHASA 3AIIMCKA YYEBHOI'O ITPEJJMETA
O/1.07 Mamemamuxa

1.1. Ob6aacTh NpUMEHEHHs POTrPaMMBbI

Pabouas mporpamma y4eOHOro mpenMeTa SIBJISETCS 4YacThlO  IMPOrPaMMBbl  MOJITOTOBKH
KBATM(UIIUPOBAHHBIX padounx u ciayxkanmx mo mnpodeccun CIIO 43.01.09 IloBap, xonauTep,
ykpynHeHHas rpynmna 43.00.00 CepBuc u Typusm.

1.2. Mecto mnpenMera B CTPYKTYpe OCHOBHOH mnpodeccHoHAIbHOII 00pa3oBaTebHOI
NporpaMMbl: B  COOTBETCTBMM C Yy4yeOHbIM IUIAHOM MpeAMeT BXOOUT B  COCTaB
00111e00pa30BaTeIHHOIO IIUKJIA.

1.3. Lesan u 3axa4mn npeamMeTa — TpeOOBaHHUS K pe3yJIbTaTaM OCBOCHHS NpeaAMeTa:

Kypc «Anrebpa u Hayama MaTeMaTHYECKOIO aHalu3a» ABIAETCS OAHMM U3 Hauboiee
3HAYUMBIX B TpPOrpaMMe€ CTaplied IIKOJbI, IOCKOJbKY, C OJHOM CTOPOHBI, OH oOecre4yuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ul U3y4eHHsI BCEX €CTECTBEHHO-HAay4YHBIX KYPCOB, a C JPYIoif CTOPOHBI,
dopmupyeT Jorndyeckoe W aOCTPAaKTHOE MBIIUICHHE YYalluxcs Ha ypOBHE, HEOOXOIMMOM IS
OCBOEGHHS KypCcOB HH(OpPMATHKH, OOIIECTBO3HAHMS, UCTOPHUM, CIIOBECHOCTU. B paMkax IaHHOrO
Kypca yJaliiecs OBJIaeBalOT YHUBEPCAIBHBIM S36IKOM COBPEMEHHOW HayKH, KOTOpas GpopMmynupyer
CBOU JIOCTHXEHUs B Maremaruyeckod ¢opme. Kypc anredpsl u Hadan MaTeMaTHYeCKOTO aHaJIM3a
3aKJIaJbIBa€T OCHOBY JJIsl YCIEIIHOIO OBJaJE€HUs 3aKOHAMH (PU3UKH, XMMUH, OMOJIOTUH, TOHUMAHHUS
OCHOBHBIX TEHJEHUMI S5KOHOMUKHM U OOIIECTBEHHOM >KM3HM, IO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOIHSIX, YBEPEHHO WCIIOJIb30BATh HUX B
IIOBCEJTHEBHON JKuM3HU. B TOoXe Bpems oBiazeHue aOCTPAaKTHBIMU U JIOTUYECKU CTPOTUMHU
MaTeMaTUYEeCKUMHU KOHCTPYKIUSIMU Pa3BUBAECT YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh
UCTUHHOCTh YTBEpXKJIEHHs, MCIIOJIb30BaTh OO0OOIIEHHE M KOHKpPETH3alMio, a0CTparupoBaHUE U
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUUECKOE MbIILIeHUE. B Xoie u3yuenus anreOpsl U Hayaul
MaTEMaTHYECKOr0 aHalu3a B CTaplied MIKOJIE Yy4Yalluecs IIOJy4YaroT HOBBIM OIBIT PEHICHUS
MPUKJIAJHBIX 3a/1a4, CAMOCTOATEIBLHOTO MOCTPOEHUSI MaTEMaTUUECKUX MOJIENeH peaabHbIX CUTyalui
U UHTEPIpETallMM TONYYEHHBIX PpEUICHWM, 3HAKOMSTCS C TNPUMEPAMH  MAaT€MaTUYECKUX
3aKOHOMEPHOCTEM B MpHpPOJAE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCSI MaTeMaTHUYEeCKHUMHU
OTKpBITUSIMH U MX aBTopamMu. Kypc oOmajgaer 3HAUMTENbHBIM BOCIUTATEIbHBIM IOTEHLUAIIOM,
KOTOPBIN peanusyeTcsl Kak uepe3 y4eOHbI MaTepual, CliocOOCTBYIOMUN (POPMUPOBAHNIO HAYUYHOTO
MHUPOBO33pEHUS, TaK U uepe3 crneuuuKy yueOHOM AeqaTenbHOCTH, TpeOyIoel caMOCTOSTebHOCTH,
aKKypaTHOCTH, MPOJOJDKUTENBHON KOHIIEHTPAlMd BHUMAHUS U OTBETCTBEHHOCTH 3@ IOJIyYEHHBIH
pe3yJbTar.

Ilens ocBOeHMs MporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 0a30BOM ypOBHE OOy4YeHUS —
obmeoOpa3oBaTeibHOe U OOIIEKYJIbTYpHOE pa3BUTHE oOyvarolmuxcs dYepe3 oOecredeHue
BO3MO)XHOCTH TPHOOPETEHUsI M HCIOJb30BAaHUS CHCTEMAaTHYECKHMX T€OMETPUYECKHUX 3HAHUU H
NeWcTBUH, creru(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIELIHOTO MPOJOJDKEHUS OOpa3oBaHHs IO
CHEIHAIbHOCTSIM, HE CBSI3aHHBIM C MIPUKJIaIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

Kypc «BeposTHOCTh M CTaTUCTHKa» NpeAHAa3HA4YeH A (OPMHUPOBAHUS Yy OOyYaroIUXcs
CTaTHUCTUYECKOM KyJbTYpbl M TOHMMAHMS POJM TEOPUU BEPOSTHOCTEH KaK MaTeMaTH4YecKOro
MHCTPYMEHTA JUIsl M3Y4YEHHUs CIIy4allHBIX COOBITMM, BEJIWYMH M MpoueccoB. [Ipum m3yueHun kypca
oOorarfaroTcs MpeACTaBIeHUs yUalIUXCs O METOJIaX UCCIeI0BaHUs U3BMEHYMBOTO MUpPa, pa3BUBAETCA
MOHMMaHHE 3HAYUMOCTH MU OOLIHOCTH MAaTeMaTHYECKHMX METOJOB IO3HAHMS KaK HEOThEeMJIEMOil
4acTU COBPEMEHHOI0 €CTECTBEHHO-HAyuyHOro MUpoBO33peHus. CojepxaHHe Kypca HalpaBleHO Ha
3aKpeNJICHUE 3HAHWW, TMOJIYYEHHBIX IPH M3YYEHMM Kypca OCHOBHOM IIKOJBI M Ha pa3BUTHE
MIPEJICTAaBICHUM O CIIy4alHBIX BEIMYMHAX U B3aUMOCBS3AX MEXAY HMMM Ha BaXKHBIX NPUMEPAX,
CIOKETBI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIET0 MUpa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI:

JIuunocmuwile pe3ynomamsbr OCBOSHHUS INPOrpaMMbl yueOHOro mnpeamera «MaremaTuka»
XapaKTepU3yOTCS:

I'pasicoanckoe éocnumanue:

c(OPMHUPOBAHHOCTBIO  TPAKIAHCKOH MO3MIMU  OOydYaromerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHHMCKOIro OOINEeCTBa, IMPEJICTABICHHEM O MaTeMaTHYeCKUX OCHOBaX
(YHKIMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH, MPOIEIyp IPaXKAaHCKOro obmiecTBa (BHIOOPHI,
OIIPOCHI U Mp.), YMEHHEM B3aUMOJICHICTBOBATh C COL[MAIbHBIMU MHCTUTYTaMHM B COOTBETCTBHU C UX
(GYHKIMAMU ¥ Ha3HAYEHUEM.

Ilampuomuueckoe socnumanue:

c(OPMHPOBAHHOCTBIO POCCUHCKON TPaKAAHCKON MACHTUYHOCTH, YBOKEHHS K MPOLUUIOMY U
HACTOAILLEMY POCCHUNCKONM MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K IOCTHIKEHUSM DPOCCHUHCKHMX
MAaT€MaTUKOB M POCCUHCKOM MAaTE€MaTU4YECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX AOCTUKECHUN B
JpYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

LyxoeHno-upascmeenno2o 60CRUMAHUA

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEH  POCCHHMCKOro  Hapoja; C(HOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ATHYECKOIO IMOBEJICHUS, CBSA3aHHOIO C IMPAKTUYECKUM IPUMEHEHHEM
JOCTMKEHUM HAyKHM M JAEATEIbHOCTBIO YUYEHOrO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMBOTO OYIyIIEToO.

dcmemuyeckoe eocnumanue:

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKJIIOUasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3ajay, PEIICHUH, pPacCyXJIEHHH; BOCHPUUMYMBOCTBIO K MaTEMaTHYECKUM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Duzuueckoe gochumanue:

c(OpMUPOBAHHOCTHIO YMEHMSI IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAX 3JI0pPOBOTO
u 6e30macHOro oopas3a >KU3HU, OTBETCTBEHHOT'O OTHOILEHHS K CBOEMY 37I0POBBIO (370pOBOE MTUTAHUE,
cOamaHCUpPOBAaHHBINA PEXKUM 3aHATUN U OTAbIXA, peryyspHas (pusnueckas akTUBHOCTD); PU3NYECKOTO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TpYyJy, OCO3HAaHHEM LEHHOCTH TPYAONIOOUS; MHTEPECOM K Ppa3IMYHBIM
chepaMm MnpodeccuOHAIbHON JAEATEIbHOCTH, CBSI3AHHBIM C MAaT€MaTUKOM U €€ NPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oydymiel mpodeccuu M peaar30BbIBATh COOCTBEHHBIE
KU3HEHHBbIE IUIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MAaTeMaTH4YECKOMY OOpa3OBaHUIO U
caM000pa30BaHHIO Ha MPOTSKEHUM BCEW KHU3HHU; TOTOBHOCTHIO K aKTMBHOMY YYacTHIO B PELICHUU
MPaKTUYECKUX 3a]]a4 MaTeMaTHUECKON HalpaBICHHOCTH.

IKonoeuneckoe socnumaHue:

c(OpPMUPOBAHHOCTBIO IKOJIOTUYECKOW KyJNbTYpbl, I[OHUMAaHUEM BIIMSHUSA COLMAIbHO-
SKOHOMMYECKHUX TIPOLECCOB HA COCTOSHHUE MPUPOAHONM M COLHUAIBHOM Cpelpl, OCO3HaHHEM
IJ1I00aJIbHOTO XapaKkTepa 3KOJOTHYECKUX MPOoOJieM; OpUeHTallMeld Ha MPUMEHEHHE MaTeMaTHYeCKuX
3HaHUH I peleHus 3aa4d B 00JIaCTH OKPY>Karolel cpe/ibl, INIaHUPOBAHUS TOCTYIIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCJIEJICTBUI JIJIs1 OKPY>KaOILEN CPebl.

IJennocmu nayunozo nosHanus:

c(OpPMUPOBAHHOCTBIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKHM U OOIIECTBEHHOM MPAaKTHKH, MOHUMAHMEM MaTeMaTHYeCKOW HayKdh Kak cgepsl
YeJIOBEYECKON NEeATENbHOCTH, 3TaloB €€ Pa3BUTUS W 3HAYUMOCTU JUISl Pa3BUTHS LUBUIM3AINM;
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH M MaTEMAaTHUYECKON KyJIbTYpOH Kak CPEACTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MMPOEKTHYIO U MCCIIEAOBATEIbCKYIO JAEATEIbHOCTh HHANBUAYAIBHO U B
rpynne.



Ilpeomemnsie pe3yrovmamul:

OcBoenne y4eOHOro Kypca «Anrebpa ¥ Hayaja MaTeMaTH4YEeCKOTO aHajM3a» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUSA JOJKHO 00OecreuyuBaTh JIOCTHXKEHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB:

Yucna v BoIYMCTICHUS

OmnepupoBaTh MOHATUAMHU: palMOHAIBHOE W JEHCTBUTEIIBHOE YHUCIO, OOBIKHOBEHHAass U
JeCATUYHAs IPOOb, MPOLICHTHI.

BoimonsaTe apupmeTryeckue onepamnun ¢ paliioHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BoImonHATh npuOIMKEHHBIE BEIYUCIICHUS, UCIIONB3YsI MPaBUIIa OKPYTIICHHUS, AeTaTh MPUKUIKY
U OLICHKY pe3yJIbTaTa BBIYMCICHUN.

OmnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM IIOKa3aTelieM; CTaHAapTHas ¢Gopma 3amucu
JeMCTBUTENILHOTO YHCia, KOPEHb HATYPaIbHOM CTENEHU; UCTIO0Ib30BaTh MOAXOAAILYI0 (OPMY 3allUCH
JEHUCTBUTENBHBIX YUCEN JUISl PELICHUs] IPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUSI JaHHBIX.

OnepupoBaTh MOHATUSAMU: CHHYC, KOCHHYC W TaHI€HC IIPOM3BOJIBHOIO YIVIA; HMCIIOJIB30BATh
3aIMCh MPOU3BOJIBHOTO yTJila Yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

OnepupoBaTh NOHATHSAMM: HaTypalbHOE, LIEJI0€ YUCIIO; MCIOJIb30BaTh MPU3HAKU JEIUMOCTH
LIEJIBIX YMCEJI, PA3JI0KEHHUE YMCila Ha MPOCThIE MHOKUTENM I PELICHUS 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAJIBHBIM [T0OKA3aTEIIEM.

OmnepupoBaTh MOHATUSAMHE: JIOTApU(PM YUCIIA, IECITUYHBIE U HATYPAJIbHBIE JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHATUSAMM: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO; ILIEJIOE€, PAallMOHAIBHOE,
HMPPALMOHAIIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoinonHaATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUI u pemars
TPUTOHOMETPUYECKNE YPABHEHUS.

BeimonHaTe mpeoOpa3oBaHusi LENbIX, PAUMOHAIBHBIX U HUPPALMOHAIBHBIX BBIPAKEHUHA H
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U MPPALlMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs W HEPABEHCTBA Ul PELICHUs MATEeMATHMYECKUX 3a7a4 M 3a7ad U3
pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HH.

MogenupoBaTh peajbHbIE CUTYAIllUN Ha SI3bIKE alreOpbl, COCTABIATh BbIPAXKEHUS, YpaBHEHMUS,
HEPABEHCTBA 110 YCIOBHIO 3a1a4H, UCCIEN0BATh IIOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHUEM alliapaTa
anreOpsbl.

[IpumeHsTH CBOICTBa CTENEHH Ui MPEeoOpa3OBaHUsl BBIPAXKEHUN; ONEPUPOBATH MOHATHSIMHU:
[I0Ka3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIATh OCHOBHBIE TUIIBI MIOKA3aTEIbHBIX YPABHEHUHN U
HEPABECHCTB.

BeimonHaTe  mpeoOpa3oBaHUs  BBIPAXEHHUH, COAEp)KAIIMX  Jiorapu(Mbl;  ONEpHUpPOBATh
MOHATUSIMM:  JIoTapu(PMHUUYECKOe ypaBHEHHWE M  HEpPaBEHCTBO; pElIaTb OCHOBHBIE  THUIIBI
Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemienus mpocTenmmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHMH M €€ pEIIECHUE; HCIIONIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHHH JIJIS1 PEIICHUS PAKTUYECKUX 3a4a4.

Haxonuth pemeHus NpOCTEUIIMX CUCTEM M COBOKYIHOCTEH pPalMOHAJIBHBIX YPAaBHEHWU U
HEPABECHCTB.

MogenupoBaTh peajbHbIE CUTYAIllUH Ha SI3bIKE aJIreOpbl, COCTABIATh BBIPAKEHUS, ypaBHEHHUS,
HEPABCHCTBA M CHCTEMBl IO YCIIOBUIO 33Ja4dd, MHCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM alllapaTa ajareopsl.

DOYyHKUMH U TPaPUKU
OnepupoBarh MOHATHSAMU: (YHKIHS, CTIOCOOBI 3amaHusi (PYHKIMH, 0OJIACTH OMpPEACIICHUS U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIUH, B3aUMHO 00paTHbIE (GYHKLIUH.



OnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYJIU (YHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonw3oBath rpaduku GyHKIUN 1)1 pelIeHUsT ypaBHEHHUH.

Crpouth u uuTaTh Tpaduku JMHEHHON (GYHKUMH, KBAaAPATUYHOW (YHKLIUHU, CTEIICHHON
(GYHKIIUY C LIEJIbIM TTOKa3aTeNIeM.

Hcnonb3oBark Tpaduku (GYHKIUN IS UCCICIOBAHUS IPOIECCOB M 3aBUCHUMOCTEH IpuU
pelIeHnr 3aJa4y M3 JAPYrux Yy4eOHbIX MPEeIMETOB M pealbHOM KHU3HU; BbIpaXKaThb (GopMyliaMu
3aBUCUMOCTH MEXKYy BEIUUMHAMM.

OnepupoBarh MOHATUSMU: NEepUOANYECKas (PyHKIHS, TPOMEKYTKH MOHOTOHHOCTU (DYHKIUH,
TOYKU IKCTpeMyMa (pyHKIUH, HauOojbliee M HauMMEHbIIee 3HAYCHUs (PYHKUIUU Ha TPOMEKYTKE;
UCIOJIb30BaTh UX ISl KCCIeI0OBaHUS (PYHKIMH, 3a1aHHOM rpapuKoM.

OnepupoBarb HOHSTUAMU: rpaduKu [I0Ka3aTeIbHOM, JorapupMHIECKOn U
TPUTOHOMETPUYECKUX (PYHKIIMIL; N300paxarh UX Ha KOOPJUHATHON IJIOCKOCTU M UCIOJB30BATh IS
pellieHns ypaBHEHU U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOMN IUIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUN U HCIOJIb30BATh
UX JUISl pELIEHUs] CUCTEMbI TMHEWHBIX YPaBHEHUN.

Hcnonb3oBath rpaduku QyHKIMA UIsI KCCIEA0BAaHUS MPOLECCOB U 3aBUCUMOCTEH U3 APYTUX
Y4eOHBIX JUCUUIUINH.

Havyana maTreMaTH4yecKkoro anajimsa

OnepupoBaTh NOHATHAMM: IOCIEJOBATEIBHOCTh, apHU(MeTHUYecKas U TIeoMeTpuYecKas
[IPOrPECCU.

OnepupoBaTh HOHATHSIMU: OECKOHEYHO YObIBarolllas reoMeTpudecKas MpOrpeccus, cymma
0eCKOHEUHO yOBIBAOIIEH reOMETPUIECKOM MPOTPECCHH.

3azaBaTh NOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEILHOCTEN U MPOTPECCUM JUIsl PEILIEHUs PEAJbHBIX 3a7a4
IPUKIIQJHOTO XapaKkTepa.

OnepupoBaTh MOHATUSAMHU: HeNpepbiBHAs (YHKLUS; MPOU3BOAHAS (YHKIIMH; HCIIOJIb30BaTh
reoMeTpHUECKUil U (PU3NYIECKUI CMBICI IPOM3BOIHON IS PEIIeHNUs 3a/1a4.

Haxoaute mnpous3BOAHBIE 3IEMEHTApPHBIX (DYHKIMHA, BBIUUCISATH IPOU3BOAHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (PYHKIIUIA.

Hcnonb30BaTh NPOU3BOJAHYIO JUISl UCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBI,
IPUMEHSATH PE3yJIbTaThl UCCIIEAOBAHUS K IOCTPOECHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOJIHYIO AJII HAXO0XKICHUS HAWIYYIIEro PelieHus B MPUKIIATHBIX, B TOM
YHCJIE COUNATbHO-D)KOHOMUYECKUX, 3aJa4ax.

OnepupoBaTh MNOHATHSAMM: IE€PBOOOpa3Hasi W MHTErpajl; MOHMMAaTb TE€OMETPUYECKUN W
¢bu3nveckuit CMbICI MHTErpaa.

Haxoauts mnepBooOpasHble 3J€MEHTApHBIX (PYHKUIMHA; BBIYUCIATH HMHTErpan 1o Qopmyse
Herorona—Jleitbuuna.

Pemarp npukianHble 3ajadd, B TOM 4YHCIE COLUAIbHO-d)KOHOMHYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOI0 aHAJIN3a.

MHokecTBa M JJOTHKA

OHepI/IpOBaTI) HOHATHUAMU MHOXKECTBO, onepaum/l HaJI MHOXCCTBaAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Ui ONKMCAaHUs PEAIbHBIX MPOLIECCOB U
SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: ONPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

Ilpeomemmnuie pezynomamoi:
OcBoenne yueOHOTO Kypca «['eoMeTpus» Ha YpOBHE CpEIHEr0 00IIero o0pa3oBaHUs JOJKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:



OnepupoBath MOHATHAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHsSITh aKCHOMBI CTEPEOMETPUU W CIEJCTBUS U3 HHUX NPU PEUICHHH T€OMETPHUYECKHX
3ajad.

OmnepupoBaTh MOHATUSMHE: MAPATUICTBHOCTD U MEPICHIUKYIISIPHOCTD IPSMBIX U TUIOCKOCTEH.

KnaccudunupoBars B3auMHOE pacnoioKeHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBarh MOHATUSMU: ABYTPAHHBIN YToJI, TpaHH JBYTPAHHOTO yria, peOpo ABYTpaHHOTO
yIJia; JIMHEWHBIM Yoyl JBYTPaHHOrO yria; rpalyCHas Mepa IByTpaHHOro yria.

OnepupoBarh TOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBIMYKJIBIH MHOTOTPaHHUK,
3JIEMEHThI MHOTOT'paHHUKA, PAaBUIIbHBIA MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MHpamMuia; Npu3Ma, MOPSMOYTOIbHBIN
napajuiesenumnes, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BEIOWPAst OCHOBAHUS IS KIACCU(DHUKAIMH (BBITYKIIbIC U
HEBBIMYKJIbIE MHOTOTPaHHUKH; TMpPaBUJIbHbIE MHOTOTPAHHUKH, MpsIMble M HAKJIOHHbBIE IPU3MBI,
napajuiesIenuneabl).

OnepupoBarh NOHATUSAMH: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOI'PAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

Ctpouth ceyeHHs] MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBHINOJHATH (BBIHOCHBIC) IIJIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXJIEHUE T€OMETPUYECKUX BEIMYHMH MO o0Opas3laM WIH alropuTMam,
MIPUMECHSISI M3BECTHBIC AaHAIUTUYCCKUE METOBI IIPH PEIICHUN CTAHIAPTHBIX MAaTEMaTHYCCKHUX 3a]ad
Ha BBIYHMCIICHUE PACCTOSHUI MEXIy IBYMsI TOUKaMHU, OT TOUKH 10 MPSMOM, OT TOUKH 0 MIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3aaun Ha HaXOXJIEHUE T€OMETPUUYECKUX BEIUYHMH MO O0pa3laM WM alropuTMawm,
MIPUMEHSISI M3BECTHBIC AaHAIUTUYCCKUE METOBI IIPH PEIICHUN CTAHIAPTHBIX MAaTEMaTHYCCKHUX 3a]ad
Ha BBIYUCIICHUE YTJIIOB MEXKAY CKPEIIUBAIOIIUMUCS MPSIMBIMU, MEXKIY MPSAMOU U MIOCKOCTHIO, MEXTY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U IUIOMIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma, MUpPaMUIa) C
npuMeHeHHeM (HOpMyIT; BBIUUCISATH COOTHOIICHUS MEXIY IUIOMIAIIMH TOBEPXHOCTEH, 00bEMamMu
MOI0OHBIX MHOTOTPAaHHUKOB.

OmnepupoBarh MOHATHSIMU: CHMMETPHUS B IPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh CHMMETPHH;
L[EHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBBIBATE W HHTEPIPETUPOBATH WH(GOPMAIHIO O TPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U pUCyHKaX.

[TpumensTe  reomeTpuueckne  GakThl Ui PEUICHUS  CTEPEOMETPUYECKHX  3ajad,
MIPEINOoJIararoIuX HECKOIBKO IIaroB PEIICHHUs, €CIIA YCIOBUS MPUMEHEHUS 3aaHbl B IBHOU (opme.

[IpuMeHsTH TpOCTEHIINE TPOTPAMMHBIE CPEICTBA M DIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3aau.

[TpuBOAMTH MIPHMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U JKU3HHU, PACIIO3HABATH
MIPOSIBJIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TpuMeHsTh TONydYeHHBIE 3HAHWUS HAa NPAKTUKE: AHAJTM3UPOBATh pEajbHBIE CUTYallud W
MIPUMEHSITh U3YUYCHHBIE MTOHATHSI B TIPOIECCE TTOMCKA PEMICHUs MAaTeMAaTUYECKU CPOPMYIUPOBAHHON
pOOJIEMBI, MOJICTUPOBATh PEANbHBIC CUTYallMd Ha SI3bIKE TEOMETPHH, MCCIIEI0BATh TMOCTPOCHHEIC
MOJIETIM C HCIIOJIb30BAaHHEM T'€OMETPUUECKUX TIOHATUH W Teopem, ammapara aiareOpbl; periarh
MPAaKTUYECKHE 33]1a9H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUMH.

OnepupoBarh MOHATUSAMHU: HUIUHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue MNHINHIPUISCKON
MOBEPXHOCTH; MWIMHAP; KOHUYECKasi MOBEPXHOCTh, 00Pa3yIOIIHe KOHUIECKOH TTOBEPXHOCTH, KOHYC;
cepuueckas IOBEPXHOCTb.

PacmoznaBate Tena Bpamenust (MWJIMHIP, KOHYC, chepa u map).

OOBACHATH cIOCOOBI MOTYYSHUS TEJl BPALICHHUS.

KiaccudummpoBats B3anMHOE pacnosioxkeHue chephl U MIOCKOCTH.

OnepupoBarh MOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJI0M, OCHOBAaHUE IIAPOBOI0O CIIOS, BHICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.



Berumcnate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpaIleHUsS, T'C€OMETPUYSCKUX Tel C
pUMEeHEHHEM (HOpMYyII.

OnepupoBarh MOHATHUSAMH: MHOTOIPAHHHUK, BIIMCAHHBIA B c(hepy W ONMUCAHHBIA OKOJIO Cephl;
cdepa, BIIMCaHHAs B MHOTOTPAHHUK UJIU TEJIO BPAIICHUS.

BBIYHCIATE COOTHOMICHHS MEXKIY TUIOIIAISIMU ITOBEPXHOCTEH U 00bEMaMHK IMTOA00HBIX TEJI.

N3o0paxaTth wu3ydaeMbie (QUTYpEl OT PYKH H C TNPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB.

BrITONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYCHHS TEJI BPAILICHHS.

W3Biekath, MHTEPIPETUPOBATh W TMPeoOpa3oBbIBaTh WHGOPMAIUIO O TPOCTPAHCTBEHHBIX
reOMETPHUYCCKUX (PUTYpPaX, MPEACTABICHHYIO HAa YePTEkKaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONTHATE IEHCTBUS CIOXKCEHHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOXKEHHUsS BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKMMHU CBOMCTBAMH OHM 00J1aJalo0T.

[TpuMeHSTh MpaBUIO apajuIeICIHUIIe/Ia.

OnepupoBarh MOHATUSIMU: JEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJI MEXIY BEKTOPaMH, CKaJSIPHOE MPOU3BEIACHUE
BEKTOPOB, KOJUTMHEAPHBIC H KOMITJIAHAPHBIC BEKTOPBHI.

HaxonuTh cymMMy BEKTOPOB M TPOHM3BEACHUE BEKTOpA HAa YHCJIO, YroJl MEXIY BEKTOPaMH,
CKaJISIPHOE MPOM3BEICHUE, PACKIIAIBIBATH BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM cHCTeMe KOOpIUHAT.

[IpumensITh  TeOMeTpuYeckhe  (akThl  JJIs  PEIICHUS  CTEPEOMETPUYCCKUX  3ajad,
MIPE/IIOJIAararoIuX HECKOJIBKO MIAroB PEIICHHs, €CJIM YCIOBUS IIPUMEHEHUS 3a/1aHbl B SIBHOU (hopMe.

Pemarp mpocrelilne reoMeTpUYecKHe 3aladd Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METOo/a.

Pemate 3agauM  Ha J10Ka3aTEIbCTBO MATEMAaTHYCCKMX OTHOIICHHMH M HAXOXICHHUE
FCOMETPHUYCCKUX BEJIUYHMH 110 00pasliaM WM aJrOpUTMaM, HPHUMEHSsS H3BECTHBIC METOJbI IIPH
pEIICHNN CTaHIaPTHBIX MAaTEMATHICCKHIX 33]ad.

[IpuMmeHsTh TpOCTEilIne NPOTpaMMHBIE CPEJICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHISCKHX 3a7ad.

[TpuBOIUTE MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, PACTIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh TMONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIE CUTyallud U
MPUMEHSITh N3YYCHHBIC TTOHATHSI B TIPOIECCE TTOMCKA PEIICHUS MAaTEeMAaTHYECKU CPOPMYITUPOBAHHOM
MpoOJIeMbl, MOAECTUPOBATh pPeallbHbIE CUTYallUd Ha SI3bIKE T€OMETPUH, HCCIENA0BATh MOCTPOCHHBIE
MOJICTTM C HCIIOJIb30BAaHHEM T'€OMETPHUYSCKUX TIOHATHH W TEOopeM, ammapara anreOpbl; periarhb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM ITeOMETPUIECKIX BEITHUMH.

IIpeomemnmnuwie pesynomamo:

OcBoeHue yueOHOro Kypca «BepoATHOCTb M CTaTHCTHKa» Ha YPOBHE CpPEIHEro OOIIero
0o0pa3oBaHMs JOJDKHO 0OecneunBaTh JOCTHXKEHHE CIEIyIOIUX MpPEeAMETHBIX 00pa3oBaTeIbHbBIX
PE3yIIbTaToB:

YuTath U CTPOUTH TAOJIULBI U JUArPaAMMBI.

OmnepupoBaTh MOHATUAMHU: CpelHee apu(MeTHuecKkoe, MeIuaHa, HauOoJblllee, HaUMEHbIIee
3HaY€HHUE, pa3Max MacCHBA YUCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATHUSAMM: CIy4allHBIH SKCIIEPUMEHT (OMBIT) M ciydaiiHoe CcOObITHE,
AJIEMEHTapHOE COOBITHE (PJIEMEHTAapHBIM MCXO0J) CIy4YailHOrO OMbITa; HAXOJIUTh BEPOSTHOCTH B
OIBITaX C PAaBHOBO3MOKHBIMU CIIy4allHBIMH COOBITHUSIMHM, HaXOAWTh W CPaBHUBATh BEPOSITHOCTU
COOBITU B U3YYEHHBIX CIyYailHBIX dKCIIEpUMEHTAX.



Haxomute u dopmynupoBaTh COOBITHS: TepecedueHHe W OOBEIUHEHWE JAHHBIX COOBITHH,
cOOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO; TTOJIb30BAThCs JUarpaMmMamu Jitniepa u hopmyion
CJIOKEHHUSI BEPOSITHOCTEH MNP pPeLIeHUH 3a/1a4.

OmnepupoBaTh TOHSATHSAMH: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHMBIC COOBITHS; HAXOAWUTh
BEPOSTHOCTH C MTOMOUIBIO IIPABHUJIa YMHOKEHHUSI, C TIOMOIIIBIO JIepeBa CIy4aifHOTO OIBITA.

[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMBbIE UCTIBITAHUS, CEPUS UCTIBITAHUM, YCIEX U
HEeyJlaua; HaXOJUTh BEPOATHOCTU COOBITHI B CEpUM HE3aBUCHMBIX MCIBITAHUHN JI0 TIEPBOTO yCIIEXa;
HAXOJUTh BEPOSITHOCTU COOBITUH B cepuu UcTbITaHUI bepHymmu.

OnepupoBaTh NOHATUSAMM: CilydaiHas BEIMUYMHA, paclpeesieHue BEpOSITHOCTEN, Auarpamma
pacnpe/eseHus.

CpaBHUBaTh BEPOATHOCTH 3HAUYEHUH CIy4yailHOM BEIMYMHBI 10 PACHPEICIICHUI0 WU C
MTOMOLIBIO JHArpaMM.

OnepupoBaTh IOHATHEM MaTEMaTUYECKOI'O  OXKWUJAHMWS; IMPUBOAUTH IPUMEPBI, Kak
MPUMEHSIETCS MaTeMaTH4YeCKOe OXXKUJAHUE CIlydalHOM BEJMYUHBI HAXOJUTh MaTeMaTUYEeCKOe
OKUJIaHHE T10 IaHHOMY PAaCIpe/ICICHHUIO.

Nwmets npencTaBieHue o 3aK0He OONBIINX YHCeT.

Nwmets npencrabiieHne 0 HOpMaIbHOM paclpeeiCHUH.

Memanpeomemmnuwie pe3yibmamol:
MeTtanpeameTHble pe3ylbTaThl OCBOEHUSI MPOrpaMMbl yd4eOHOro mpenmera «MaremaTuka»
XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU no3HasamenbHuIMuU oelicmeusmu,
VHUBEPCAbHLIMU ~— KOMMYHUKAMUBHbIMU — OCliCMEUAMY, — YHUBEPCANbHbIMU — pecylsimueHbIMU
OelcmeusmMu.
1) Vuueepcanvuvie nosnasamenvuwle oeticmeus, obecneuusaiom Gopmuposarue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00YyHaAouuxcsa (0ceoeHue Memooo8 HNO3HAHUSL OKPYHCAowe20 Mupa,
npuMeHenUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).
Ba3oBble joruyeckue geiicTBus:
® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHATHM,
OTHOLICHUHA MeXAy NOHATHAMM; (OPMYIHPOBATh ONpEAETeHUs TOHATUN; yCTaHaBIHUBATh
CYILIECTBEHHBIN NPU3HAK KiIacCU(PUKAIMN, OCHOBAHUA U1 0000IEHUS U CPaBHEHUS, KPUTEPUH
IIPOBOJAMMOTO aHAJIN3a;

® BOCIPUHMMATh, (opMynupoBaTb U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE;

® BBIIBIIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeYNs B (paKkTax, JaHHBIX,
HAOJIIO/IEHUSAX W YTBEP)KICHUSX; MpeularaTb KpUTEPUU MJs BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JleflaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYEHHUH, YMO3aKIIIOU€HUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEP)KIEHUHN (TpsAMble U OT
MPOTUBHOT0), BBICTPAUBATh APTyMEHTAIMIO0, MPUBOAUTH NPUMEPBl U  KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BbIOMpaATh CHoOcoO pemieHus y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEILEHUS,
BbIOMpATh HanboJIee MOIXOAAIINHN ¢ YYETOM CaMOCTOSITENbHO BBIZCICHHBIX KPUTEPHEB).

BazoBble uccienoBarenbckme aeidcTBUS:

® CIIOJIb30BAaTh BOIPOCHI KakK HCCIIENOBATeNbCKUM HMHCTPYMEHT MO3HaHMS; (OpMYJIHUPOBATH
BOMPOCHI, (DUKCHUPYIOLIME MNPOTHBOpEYHe, NpoOjeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® [IPOBOJUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAaHOBJIEHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEKTa, SBJICHMSA, MpPOIecca, BBIABICHHUIO 3aBHCHUMOCTEH
MeX1y 00beKTaMH, SIBJICHUSMH, POIIECCAMU;
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® CaMOCTOATENBHO (hOpMyITUpOBaTh OOOOIIEHHS M BBIBOJABI IO pe3yJibTaTaM IPOBEAEHHOTO
HaG.HIO,Z[eHI/ISI, HCCICA0BaHMA, OUCHUBATL JOCTOBCPHOCTL MOJYYCHHBIX PC3YyJIbTAaTOB, BBIBOAOB U
000011IeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IPOIECcCa, a TaKXKe BBIABUIATH MPEIINOJIOKEHUS O €ro
Pa3BUTHU B HOBLIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

® BbIBIATH JedUUUTHl MH(QOpPMAIMK, JaHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha BONPOC M IS

peleHus 3a1a4u;

e BpIOMpaTh  WHGPOPMALMIO W3  HWCTOYHUKOB  PA3IUYHBIX  TUIIOB,  aHAJIU3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATh HHGOPMAIMIO Pa3IMYHBIX BHJIOB U (HopM
MIPE/ICTABIICHHS;

® CTPYKTYpHpOBaTh WH(GOPMAIUIO, MPEACTaBIATh €€ B PasNUYHBIX (opMaxX, HIUTFOCTPUPOBATH
rpauvecKu;

® OLIEHUBATh HAAEKHOCTh UH(OPMALIMU IO CAMOCTOATENILHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

2) Yuusepcanvnvie KoMMyHUKamugHvle Oelicmeus, o00ecneyusarom copmuposaHHoCcmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0menue:
® BOCHPUHMMATH U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEIAMU OOILICHUS;

SICHO, TOYHO, I'PaMOTHO BBIPaKaThb CBOIO TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX,
JlaBaTh NOSCHEHMSI 10 XOY PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIyUYEHHbII pe3yJIbTar;

e B Xxoae OOCYXAEHHUS 3aJaBaTh BONPOCHl IO CYLIECTBY OOCYXIaeMOWH TeMbl, IMPOOJIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJIEH, HALEJIEHHbIE HAa IOUCK PEIICHUS; COMOCTaBJISATh CBOU
CYXJIEHUS C CYXXACHUSAMH APYTUX YYaCTHUKOB JUaiora, oOHapy>KMBaTh Pa3U4Me U CXOICTBO
MO3UIHI; B KOPPEKTHOH (hopMme PopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

® [IPEACTaBIATh PE3YJbTaThl pEIIEHUS 3a/ladyd, OKCIIEpUMEHTa, MWCCIEI0BaHUs, IIPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIJIEHHA C Y4YETOM 3aJad IMpe3eHTaluu |
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyannuecTBo:
® [IOHMMaTb W MHCIIOJIB30BaTh MNPEUMYIIECTBA KOMAHIHOH M WHIMBUAYaJIbHOW pabOThl MpHU

pelieHnr ydeOHBIX 3a/]ay; NPUHUMATh 1IeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHON pPabOTHI, paclpenessaTh BUIbl padoT, JOroBapHBaThCs, OOCYXkIaTh
MIPOIIECC U Pe3ybTaT padOThI; 0000IIATh MHEHUSI HECKOJIBKUX JIIOICH;

® y4acTBOBaTh B TIpYNNOBBIX (opmax padoTel (0OCyxaeHUs, OOMEH MHEHHIl, «MO3rOBBIE
LITYPMBbI» M HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl MU KOOPAMHUPOBATb CBOM JEHCTBUS C
IPYTMMHM 4IEHaMHU KOMAaH/bl; OLIEHHWBATh KAaueCTBO CBOEro BKJIaJa B OOIMIMHA MPOAYKT IO
KpUTEpHIM, CHOPMYIHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuusepcanvhvie pezynamuensie Oeiicmeus, obecneuusaiom Gopmuposanue cMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusauus:

COCTaBJIATh IIJIaH, aJTOPUTM pELIeHMs 3a7ayd, BBIOMpaTh CHOCOO peIHIeHUus ¢ Y4ETOM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHUaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

e BIAJETh HaBBIKAMU IO3HABATEJIIbHOM pedieKCHH KaK OCO3HaHHS COBEpIIAaeMbIX AEHCTBUHA U
MBICIMTEIBHBIX ~ TPOIECCOB, HUX  pPE3yJbTAaTOB; BIAJAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTUYecKoH 3a1auu;

® [peABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpHU pEUICHUH 3aJauyd, BHOCUTH
KOPPEKTHBBI B JIESITEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
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® OICHUBATh COOTBETCTBUE PE3yJbTaTa IEJIA U YCIOBUSM, OOBSICHATH IPUYNHBI JOCTHKCHUS WIN
HEJOCTHKCHHSI  Pe3yJlbTaTOB  JCSATENLHOCTH, HAaXOJUTh  OMMOKY, JaBaThb  OILCHKY
PUOOPETEHHOMY OTIBITY.

Ocoboe 3HaueHue mpeaMeT uMeeT npu (HOPMHUPOBAHMHM U PA3BUTUH OMPEIACICHHBIX OOIINX
KOMIIETEHIIUN:

OK 01. Bribupats crioco0sl pemieHus 3aaad npo(ecCHOHaNbHOMN eSATeNTbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBisITh TOUCK, aHAIM3 W HWHTEPHpETAlUio WHGOpMANUH, HEOOXOTUMOU IS
BBITIOJTHEHUS 33/1a4 NPOodEeCCHOHATBHON JAesITEIbHOCTH.

OK 03. [TmanupoBaTh U peaTn30BbIBaTH COOCTBEHHOE MPO(GECCHOHATBFHOE M JTMYHOCTHOE Pa3BUTHE.
OK 04. PabGoTtath B KOJUIEKTMBE W KOMaHne, 3()(PEKTUBHO B3aMMOJCHCTBOBATH C KOJIIECTaMH,
PYKOBOJCTBOM, KIIMEHTaMH.

OK 05. OcyuiecTBiaTh yCTHYI0O U HMUCHBMEHHYIO KOMMYHHKAIIMIO Ha TOCYJApCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH CONMANBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJIOTHH B MPOGECCHOHATBHON JIEATSILHOCTH.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM yueOHOIi HATPY3KHM M BH/AbI Y4eOHOI padoThl

Buna yueOHoii padoThI Koauuecmeo
uacoe
O01béM 00pa3oBaTeIbHOW HATPY3KHU 240
Bcero 3ansaTuii 232
B TOM YHCJIC:
MIPAKTUYECKHE 3aHATUS 48
npodeccHnoHATbHO-OPHEHTUPOBAHHOE COACPKAHKE (CO/IEpKaHUE 20
MPUKJIAJTHOTO MOJTYJIs)
KoHcynprammmu 2

Ilpomesricymounan ammecmauyus 6 gpopme rxzamena (4 cemecmp) — 6 uacos
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2.2. TemaTu4yecKui IJIAH U cofep:kanue yueOHoro npeamera 0/1.07 Mamemamuxa

=
5 2
O0beMm, akaj. 1/ S E z
B TOM 4YHCJI€ B 2 = é
HaumeHoBaHHE pa3e/ioB 1 TeM Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHU3anNM AeATeIbHOCTH dopme i} = o >
o0yuarommxcst NPAKTHYEeCKOMH > = 2
MOATOTOBKH, e z 2
aKaj 4 z = g
5 <
1 2 3 4 5
10 KJIACC 134
Pasznen 1. Asnredopa u Hayaja MAaTeMATHYECKOT0 aHAJIN3a 48
Tema 1.1. MHoKecTBa Coaep:xanue yueOHOro MaTepuaJia 12 OK 01,
panuoHaJbHBIX H 1. MHoXecTBO, onepanuu HaJ MHOKecTBamu. [luarpammsl Diinepa—Benna. 1 OK 02, 1
JAeHCTBUTEJIbHBIX YHCEJI. 2-3. PanimonanbHbie yncina. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, TIPOIICHTHI, OK 03, 1
PanuoHanbHbIe ypaBHEHHSI H OeCcKOHEeuHbIe epHoJUecKue Ipoou. ApupMeTrnueckue onepanmuu ¢ 2 OK 04,
HCPaBCHCTBA paloHaJIbHBIMU YHCIAMU, TPe00pa30BaHMsl YUUCIOBBIX BbIpaXKEHHI. OK 05
4-5. [TpumeHeHue ApoOeil ¥ MPOLIEHTOB [T PEeLIeHNs MPUKIIAJAHBIX 3a/1a4 U3 2 1
Pa3IMYHbIX OTpaciel 3HaHUW U pealbHON KU3HU.
6-7. JleificTBuTenbHbIe yicaa. ParmoHanbHble U MppalliOHaIbHbIE YHCIIa. 1
ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMY yuciaMu. [TpuOmmkénnbie 5
BBIUHCJICHMS], TIPaBUJIa OKPYIJIEHHUS, IPUKKUJIKA U OLICHKA pe3ysbTara
BBIYMCIICHH.
8. ToxxecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHUE, KOPEHb 1 1
ypaBHeHHUsl. HepaBeHCTBO, pellleHre HepaBeHCTBaA.
9. MeTon MHTEpBAJIOB. 1 1
10. Pemenue menpIx U IpoOHO-pAIIMOHABHBIX YPaBHEHUH U HEPABEHCTB. 1 1
B ToM uync/ie NPpaAaKTHYECKHUX 3aHATHH 2
11-12. TIpakTrueckoe 3anstue Ne 1: MHOXecTBa pallMOHATBHBIX U 9 2

HGfICTBI/ITCJ'IBHBIX YHCEII. PaHI/IOHaJ'IBHI)Ie YPAaBHCHUA U HCPABCHCTB.
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Tema 1.2. @ynkuum u rpaguku. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01,
CreneHs C 1eJIbIM MOKa3aTe1eM 13. ®yHukus, cnocoOwl 3aaanus GyHKIHKH. B3anMHO 00paTHbIE QYyHKIIUHU. 1 OK 02,
YérHble 1 HeuETHBIC (PYHKILINH. OK 03,
14. T'padux Gpyuximu. O6IacTh ONpeIeIeHUs i MHOKECTBO 3HAUYCHMIA 1 OK 04,
¢dyukipn. Hymu ¢yaknun. [IpoMexyTKH 3HAKOIOCTOSIHCTRA. OK 05
15. Creniens ¢ nenbsiM nokazarenaem. CtangapTHas ¢popma 3anucu 1
neiicTBUTeNpHOrO yncia. Mcnonb3oBanue nmoaxoasmeit Gopmer 3amnucu
JeUCTBUTENBHBIX YUCEN Ul PELICHHs IPAKTUYECKUX 3a/1a4 U IPeACTaBICHUs
JTAHHBIX.
16. CrenenHas ¢yHKIHMS C HaTypaJlbHBIM U LIEJbIM N0Ka3aTesneM. E€ coiicTBa u 1
rpaduK.
Tema 1.3. Apudpmernueckuii Coaep:xaHue y4eOHOro MaTepuaJia 8 OK 01,
KOpPEeHb N—0il CTeNeHH. 17-18. ApudmeTrueckuii KOpeHb HaTypajibHOU cTeneHu. CBoiicTBa 2 OK 02,
HNppannonajbHble ypaBHEHUsA M | apu(METHUECKOTO KOPHS HATypalbHOH cTeneHu. JleiicTBus ¢ OK 03,
HepPaBeHCTBA apru(PMETHYECCKUMH KOPHIMH N—O0# CTETICHH. OK 04,
19-20. Pemenne uppanroHaIbHBIX YPAaBHEHHN U HEPABEHCTB. 2 OK 05
21-22. CBoiicTBa 1 rpaduK KOpHs N-0if CTENEHH. 2
B ToM umHc/ie IPaKTHYECKUX 3aHATHH 2
23-24. Ilpaktudeckas padora Ne 2: ApupmMeTrnueckuii KOpeHb N—Oi CTETEeHH. 2
HppanmoHanpHble YpaBHEHUS] M HEPABEHCTBA.
Tema 1.4. ®opmy.ibl Cojaeprxanue yueOHOro MaTepuasia 18 OK 01,
TPUTOHOMETPHH. 25-26. CuHyc, KOCUHYC M TaHT'€HC YMCJIOBOIO apryMEHTa. 2 OK 02,
TpuronomerpuyecKune 27-28. ApkcuHYC, apKKOCHHYC M apKTaHT€HC YMCIOBOTO ApIyMEHTA. 2 OK 03,
YPaBHCHUS 29-30. Tpuronomerpuieckas OKpy>KHOCTb, OIIPEIETICHHE TPUTOHOMETPUIECKUX 2 OK 04,
(YHKIMH YHCIOBOTrO apryMeHTa. OK 05
31-32. OcHOBHBIE TPUTOHOMETPHUECKHUE (DOPMYIIBIL. 2
33-36. IIpeoOpa3oBaHme TPUTOHOMETPHUECKUX BBIPAKECHHIA. 4
37-40. Pemienrie TpUrOHOMETPUYECKHX YPAaBHEHUH. 4
B ToM 4nciie NPpaKTHYECKUX 3aHATHI 2
41-42. llpaktrueckoe 3ausaTue Ne 3: @opmysibl TPUTOHOMETPHH. 2

TpuroHomeTpuyeckue ypaBHEHHUSI.
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IIpodeccuoHanbHO-OPHMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue
NMPUKJIAJTHOTO MOYJIfA)

Omnwucanue Mponu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPAUKOB (PYHKITUI.
Hcnonp30Banue CBOWCTB TPUTOHOMETPHYECKUX (DYHKIUH B IPOecCHOHATBHBIX
3a7a4ax.

Tema 1.5. IlocaenoBareabnoctu u | Conep:kaHue y4eOHOT0 MaTepuaJia 6 OK 01,
nporpeccum 43-44. TTocaemoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [OCIEA0BATEILHOCTEMN. OK 02,
MOHOTOHHBIE TIOCIISIOBATEIHPHOCTH. AprudMeTHIeCcKas U TeOMETpHUIeCKas 2 OK 03,
nporpeccuu. Mcrnonb30BaHne NpOrpeCcCUH sl PELICHUS peAJIbHBIX 3a7a4 OK 04,
MPUKJIATHOTO XapakTepa. OK 05
45. beckoHeuHO yObIBaro11as reoMerpuueckas nporpeccusi. Cymma 6€CKOHEUHO 1
yOBIBaOLIEH reOMETPHUUECKOM IPOrPECCUH.
46. ®opmya CI0KHBIX TPOIICHTOB. 1
B TOM 4uc/ie IPAKTHYECKUX 3aHATHH 2
47-48. Ilpaktuueckoe 3ansaTre Ne 4: FitoroBast KOHTpoJibHast paboTa 3a Kypc 2
ayireOppl M Ha4aJ MareMatuyeckoro aHanusa 10 kiacca.
Paszpnen 2. 'eomeTpus 54
Tema 2.1. BBenenue B Cojaeprxanue yueOHOIro MaTepuaJa 6 OK 01,
CTepeoMeTpUI0 49. OcHOBHBIE MTOHATHS CTEPEOMETPUH: TOUKA, MpsiMasi, IIIOCKOCTb, OK 02,
npoctpancTBo. [IpaBuna n300paXkeHrs Ha PUCYHKAX: H300paKeHUS 1 OK 03,
TUIOCKOCTEH, MapaslIeIbHbIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka. OK 04,
50. [NousTHSA: IEpeceKaroIInecs MIOCKOCTH, TIEPECEKAIOIIUECS MPsIMast U 1 OK 05
TJIOCKOCTb.
51. 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHNEe MHOTOTPAaHHUKOB Ha 1
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX.
52. HauanbHble cBeJIeHUs 0 KyOe U MpamuJie, UX pa3BEPTKU U MOAECIIH. 1
CeueHnsI MHOTOTPAHHUKOB.
53-54. TlonsTHe 00 aKCMOMaTHYECKOM TIOCTPOSHHUU CTEPEOMETPUH: AaKCHOMBI 2
CTEpEOMETPHUH U CIEACTBUSI U3 HUX.
Tema 2.2. [Ipsimbie u m1ockoctu B | Coaeps:kanue yueOHOro MaTepuaJa 10 OK 01,
npocrpancrie. [lapameasHocTs | 55. B3anMHOe paciosioskeHHe MPsIMBIX B IPOCTPAHCTBE: TEPECEKAIONTHECS, 1 OK 02,
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NPAMBIX U IIOCKOCTEl

MapaJijiCJIbHBIC U CKPCIIMBAOIINECCA IIPAMBIC.

OK 03,

56. [TapayenpbHOCTh MPSIMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE: MapajuieIbHbIC 1 OK 04, 1
IpsIMbIe B IPOCTPAHCTBE; NAPAILICIIEHOCTh TPEX MPSAMBIX. OK 05
57. IlapannenbHOCTh NPAMBIX M IVIOCKOCTEH B pocTpaHcTse: [lapamnensHocTs 1 1
IPSIMOH U TIOCKOCTH.
58. Yribl ¢ cOHaNpaB/IEHHBIMU CTOPOHAMU. YTOJI MEXy NPSIMBIMH B 1 1
MIPOCTPAHCTBE.
59. TMapamenpbHOCTh TUIOCKOCTEH: MapayuieNbHbIC IockocTh. CBOMCTBA 1 1
MapajuIeNIbHBIX TIOCKOCTEH.
60. [IpocTeiime mpocTpaHCTBEHHBIE (GUTYPHI HA TIOCKOCTH: TETPadp, KyO, 1 1
napajuieJienumnet.
61-62. [TocTpocHmE ceUCHHI 2 1
B TOM uHc/ie IPAKTHYeCKUX 3aHATHH 2
63-64. Ilpaktudeckoe 3anarue Ne 4: [IpsMbie U MIIOCKOCTH B IPOCTPAHCTBE. 9 2
[TapaniesnbHOCTh NPSMBIX M IIIOCKOCTEH.

Tema 2.3. [lepnenaukyasipuocts | Coaep:kanue yueGHOro MaTepuasia B OK 01,

NPAMBIX U IJIOCKOCTEH 65. [lepreHANKYISIPHOCTD MPSMON U INIOCKOCTH: TIEPIICHIUKYIISIPHBIE TIPSIMBIE B 1 OK 02, 1
POCTPAHCTBE. OK 03,
66. [IpsiMple mapasuienbHble U NePISHINKYIISIPHBIE K ITIOCKOCTH. 1 OK 04, 1
67. Ilpu3HAK MepHeHMKYISPHOCTH MPSAMOM M IIIOCKOCTH. 1 OK 05 1
68. Teopema o mpsIMOil epNEeHANKYISIPHON TJIOCKOCTH. 1 1
69. [leprieHANKYISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IIOCKOCTH, 1 1
paccTosiHUE OT MPSAMOMN J0 MIIOCKOCTH.

Tema 2.4. Yrabl Mmexny npsimbiMu | Coiep:kanue ydeOHOro Mmatepuajia 8 OK 01,

1 IVIOCKOCTSAMH 70. Yrisl B IpOCTPAHCTBE: YIOJI MEXKJLY MPSIMOH M MIIOCKOCTBIO. 1 OK 02, 1
71. JIByrpaHHbIi yroJi, JMHEHHBIH YTOJI IBYTPAHHOTO yIJa. 1 OK 03, 1
72-73. TlepneHAMKYISPHOCTD TIIOCKOCTEH: MPU3HAK TIEPIIEHANKYIAPHOCTH ABYX 5 OK 04, 1
IJIOCKOCTEH. OK 05
74-75. Teopema 0 TpEX NEPHEHANKYIISIPAX. 2 1
B ToM unciie NPpaKTHYECKUX 3aHATHI 2
76-77. Ilpaktuueckoe 3aaarue Ne 5: [leprieHAUKYIIPHOCTD MPSIMBIX U 2 2
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IJIOCKOCTEM. YTJIbl MEKAY NPSIMBIMU U IIJIOCKOCTSIMH.

Tema 2.5. MHOrorpanHuK#u Coaep:xkaHue y4eOHOro MaTepuaJia 12 OK 01,
78. [loHsATHE MHOTOTPAaHHNKA, OCHOBHBIE YJIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC 1 OK 02,
Y HEBBINYKJIbIE MHOTOTPAHHHUKHU; pa3BEPTKA MHOTOTPAHHHKA. OK 03,
79. Tlpusma: N-yrojapHas MPU3Ma; TPaHU U OCHOBAHUS MPU3MBI; TIpsSMast U 1 OK 04,
HAKJIOHHAS [TPU3MBbI;, OOKOBas ¥ MOJIHAS IIOBEPXHOCTH IPU3MEI. OK 05
80. [Napamyenenunesn, NpsIMOYTOJIbHBINA NapaJliesIeNUIE]] U €ro CBOICTBA. 1
81. [lupamupaa: N-yrosapHasi MMpaMua, TPAaHA U OCHOBAHUE MIUPAMHUIBL; OOKOBAs 1
U TOJIHAsl IOBEPXHOCTh MUPAaMU/Ibl; IPAaBUIbHAS U yCeUEHHAs NUpaMUa.
82. [IpaBuibHBIC MHOTOTPAHHUKHU: TIOHSATHE MTPABHILHOTO MHOTOTPAaHHUKA;
IpaBUJIbHAS IPU3MA U NPaBUJIbHAS MUPaMUJA; IPABUIIbHAS TPEYTOJIbHAS 1
UPaMUIa ¥ PABIIIBHBIN TETPadap; KyO.
83. [IpencrasneHue o MPaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, 10JIEKadIp U 1
HKOCaIp.
84. CuMmMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUYKH, MTPSIMOIA,
IJIOCKOCTHU. DJIEMEHThl CHMMETPUHU B MUpaMU/Iax, apajjiesienumneaax, 1
MIPABUIILHBIX MHOTOIPaHHHUKAX.
85. Brluncienue 3J1eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHald, YTIIbL. 1
86. [Tomaas OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTU MPSIMOM MTPU3MBI, 1
IJIOLIAa/1b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TPU3MBI.
87. Inomaas OOKOBOH MOBEPXHOCTH M TIOBEPXHOCTH MPABHILHON ITUPaAMHU/IHI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMUJIBI.
B ToM umHc/ie IPaKTHYECKUX 3aHATHH 2
88-89. Ilpaktuueckoe 3ansrue Ne 6: MHOrorpaHHUKH. 2
IIpogeccuonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHue
NPUKJIATHOTO MOIYJIs)
[Tpumepsl cumMmeTpuii B mpodeccun. CuMMETpHst B IPUPOJE, apXUTEKTYPE,
TEXHHKE, B OBITY.
Tema 2.6. O0bEMBI Coaep:xaHue y4eOHOro MaTepuaJia 13 OK 01,
MHOTOTPAHHHKOB 90. TonsTHE 06 00BEME. 1 OK 02,
91-92. O6BéM upamuapl. OOBEM IPU3MEL. 2 OK 03,
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B TOM uMc/Ie IPAKTHYECKUX 3aAHATHH 10 OK 04,
93-94. IIpaktruueckoe 3ansaTue Ne 7: O0bEMbI MHOTOTPAHHUKOB. 2 OK 05 2
95-96. Ilpaktuueckoe 3anarue Ne 8: [locTpoeHue ceueHnii B MHOTOTPaHHHUKE. 2 2
97-98. IIpaktruueckoe 3ansaTue Ne 9: BeruucieHue pacCTOSHUN: MKy TBYMS 2
TOYKAMH, OT TOYKH JIO0 MPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MEXKITY 2
CKPEIMBAIOIUMUCS TPSIMBIMHU.
99-100. Ilpaktuyeckoe 3anarue Ne 10: Beraucnenue yrioB: Mexmay 2
CKPEIIMBAOIIUMUCS TIPSIMBIMU, MEKIY TIPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX 2
YTJIOB, YTJIOB MEXKJY IJIOCKOCTSIMHU.
101-102. IMpaktudeckoe 3ansitue Ne 11: MitoroBas KOHTpoIbHAs paboTa 3a Kypc 2 2
reomerpuu 10 kiacca.
Pa3jen 3. BeposSiTHOCTB M CTATHCTHKA 32
Tema 3.1. [IpencraBiaenune Coaep:xanue yueOHOro MaTepuaJia 3
JAHHBIX U oNMHcaTeIbLHas 103. ITpencraBieHre JaHHBIX ¢ TOMOIIBIO TAOJIHUI] M THATPAMM. 1 OK 01, 1
CTATUCTUKA 104-105. Cpennee apudmeTnueckoe, MeIaHa, HauOoIbIIee U HaUMEHbIIIee OK 02, 1
3HAUYEHUS, pa3Max, TUCIIEPCHUs, CTAHIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HAOOPOB. OK 03,
2 OK 04,
OK 05,
OK 09
Tema 3.2. Ciyuaiinbie OnbITHI U Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01,
cay4aiiHble COOBITHS, ONBITHI C 106. CityuaiiHble 3KCTIEpUMEHTHI (OIBITHI) U CITy4aifHble COOBITHSL. 1 OK 02, 1
PABHOBO3MOKHBIMH DOnemMeHTapHbIe COOBITHSI (MCXObI). OK 03,
3J1eMEHTAPHBIMH HCX0aAMHU 107. BepoaTHOCTH ciiydyaiiHOTO cOOBITHS. BeposiTHOCTH COOBITHI B OMBITaX C 1 OK 04, 1
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITHUSIMH. OK 05
B ToM yuc/ie NPaKTHYECKUX 3aHATHI 2
108-109. ITpakTrueckoe 3ansTue Ne 12: BeposTHOCTb cl1y4aifiHOTO COOBITHSI. 2 2
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE 1
NPUKJIATHOTO MO1YJIs1)
BeposiTHOCTB B MpodhecCHOHABHBIX 3a/1a4aX.
Tema 3.3. Onepannu Haj Coaeprxkanue y4eOHOro MaTepuaJa 4 OK 01,
COOBITHSAIMHU, CJIOJKEHHE 110-111. Onepanmu HaJ COOBITUSAMU: TIepecedeHHEe, 00BETMHEHUE COOBITHI, 2 OK 02, 1
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BEPOSITHOCTEH IPOTHBOMOJIOXKHBIE cOObITHA. J{narpammel Ditnepa. OK 03,
112-113. ®opmyna CIIOKEHUS BEPOSTHOCTEH. 9 OK 04, 1
OK 05
Tema 3.4. YciaoBHasi Conep:kanue y4e0HOTr0 MaTepuaJia 6 OK 01,
BEPOSATHOCTD, AepeBo cayvannoro | 114-115. YcnoBHas BEpOsTHOCTb. Y MHOKEHHUE BeposiTHOCTEH. JlepeBo 9 OK 02, 1
onbITa, popmMyJia MOJTHOM CIIy4aiflHOTO SKCIIEPUMEHTA. OK 03,
BEPOSITHOCTH U HE3ABUCHUMOCTH 116-117. dopmyna nosnHoi BeposTHOCTH. HezaBucuMele coObITHS. 2 OK 04, 1
COOBITHI B TOM 4MciIe IPAKTHYECKUX 3aAHATHIA 2 OK 05
118-119. [Ipaktuueckoe 3anstue Ne 13: YciaoBHas 1 mosiHasi BEPOSTHOCTbD. 2 2
Tema 3.5. DiieMmeHTBI Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01,
KOMOMHATOPUKH 120. KomOuHaTOpHOE MPAaBHIIO YMHOKEHUS. 1 OK 02, 1
121. TlepectanoBKH U hakTOpHAI. 1 OK 03, 1
122. Yucno coueTaHuid. 1 OK 04, 1
123. Tpeyronbuuk Iackans. @opmyna 6uHoMa HeroToHa. 1 OK 05 1
Tema 3.6. Cepun Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 01,
N0CJIe0BATEJIbHbIX HCIIBITAHUMN 124. bunapHblii Clly4aliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HEy1aya. OK 02, 1
HezaBucumpble ucnbitanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUH /10 IEPBOTO 1 OK 03,
ycrexa. OK 04,
125. Cepust He3aBHCUMBIX HCIIBITaHUH bepHyun. 1 OK 05, 1
126. Cepust He3aBUCUMBIX MCTIBITaHui. [IpakTrdeckas pabora ¢ 1 OK 09 1
WCTIOJIh30BAHUEM DIIEKTPOHHBIX TAOJHIIL.
Tema 3.7. Cnyuaiinbie Besimuunbl | Cogepskanue y4eOHOro MaTepuaJa 8 OK 01,
U pacnpeeieHust 127. CnyuaiiHas BeIMYMHA. 1 OK 02, 1
128. Pactipenenenue BeposTHOCTEH. JlmarpamMma pacrpeiesieHusl. 1 OK 03, 1
129-130. CyMMa 1 IpOU3BEJICHHE CITyYaiHbIX BETHYHUH. 2 OK 04, 1
131-132. IIpumeps! pacupeeNieH A, B TOM YUCIIe TEOMETPUIECKOE 9 OK 05 1
OMHOMMAJIBHOE.
B ToM 4ync/ie NPAKTHYECKHUX 3aHATHH 2
133-134. IIpaxTrueckoe 3ansatue Ne 14: toroast KOHTpoJbHAas paboTa 1Mo 2 2
Kypcy «BepositTHocTh M cTatucTuka» 3a 10 kimacce.
11 KJ1ACC 98
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Pa3gen 4. Aaredopa u HayaJia MaTeMaTHYeCKOI0 aHAJIU3a 62
Tema 4.1. CteneHnn ¢ Coaep:xkaHue y4eOHOro MaTepuaJia 9 OK 01,
PanMoOHAJBHBIM MOKA3aTeJIeM. 135. Crenens ¢ parimoHaIbHBIM MOKa3zaresaeM. CBOWCTBA CTETICHH. 1 OK 02, 1
IokazarenbHas Gpynkuus. 136-137. IIpeobpa3zoBaHye BRIpaKEHHUi, COACPKAIIUX PAIMOHATIBHBIC CTCIICHH. 2 OK 03, 1
ITokasaresibHbIE ypaBHEHUS U 138-139. IlokasaTenbHblE yPaBHEHHs M HEPABEHCTBA. 2 OK 04, 1
HEpaBeHCTBA 140-141. TToka3atenpHas QyHKIUS, €€ CBOHCTBA U TpaduK. 2 OK 05 1
B TOM unc/ie NPAKTHYECKUX 3aAHATHI 2
142-143. IIpakTrueckoe 3ansatue Ne 15: CreneHsp ¢ palioHAIbHBIM 2
nokasareneMm. [loka3zatenpHas GyHkims. [lokasarenbHble ypaBHEHHS U 2
HEPaBEHCTBA
Tema 4.2. Jlorapudmuyeckas Coaep:xanue yueOHOro MaTepuaJia 7 OK 01,
¢pynxkums. Jlorapupmuueckne 144. Jlorapudm uucina. JleciTUUHbIE U HaTypajbHbIE JIOTapU(DMBI. 1 OK 02, 1
YPaBHEHHSI H HEPABEHCTBA 145-146. [IpeoOpa3oBaHue BRIPAKEHUH, COAECPKAIIUX JIOTAPHUPMBIL. 2 OK 03, 1
147-148. JlorapudMudeckue ypaBHEHHs U HEPABEHCTBA. 2 OK 04, 1
149-150. Jlorapudmuueckas GyHKuus, e€ CBOWCTBA U rpad UK. 2 OK 05 1
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COep:KaHUeE (CoAep:KaHne 1
NMPUKJIAJTHOT0 MOYJIAA)
Jlorapudmsl B npupojie ¥ TexHuke. Jlorapupmudeckas cnupaib B IPUPOJIE.
Tema 4.3. Tpuronomerpunueckue | Coaep:kanue yaeOHOro Mmatepuajia 6 OK 01,
(yHKIMH 1 X rpaQUKH. 151-152. Tpuronomerpuyeckre GyHKIMH, UX CBOWCTBA U IrpaUKH. 2 OK 02, 1
TpuroHomerpuveckue 153-154. TIpumMepbl TPUTOHOMETPUYECKHX HEPABEHCTB. 2 OK 03, 1
HEepaBeHCTBA B ToM Yunc/ie npakTHYeCKUX 3aHATHI 2 OK 04,
155-156. IIpakTuueckoe 3ansatue Ne 16: Jlorapupmuueckas pyHKIuUS. OK 05 2
Jlorapumuueckue ypaBHEHUSI 1 HEPABEHCTBA. TpuroHoMeTpuieckue pyHKuuu 2
U uX rpaduku. TpuroHoMeTpuiyeckue HepaBeHCTBA.
Tema 4.4. IlpousBoanas. Coaep:xaHue y4eOHOro MaTepuaJia 15 OK 01,
IIpumenenne npon3BoaHOM 157. HenpepbiBHBIE (DYHKITHH. 1 OK 02, 1
158-159. MeTo1 MHTEPBAJIOB ISl pEIICHHUS] HEPABEHCTB. 2 OK 03, 1
160-161. ITpousBoauas GpyHkuu. ['eOMETpUUECKUI U HU3NUECKUIA CMBICIT 5 OK 04, 1
MIPOM3BOTHOM. OK 05
162-163. IIpou3BoAHbIE IMEMEHTAPHBIX (DYHKIHH. 2 1
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164-165. IIpousBoaHAas CyMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHA. 2 1
166-167. [IpumeHneHne MPOU3BOTHON K UCCIIEIOBAaHUIO QYHKIIUHA Ha 5 1
MOHOTOHHOCTb U DKCTPEMYMBI.
168-169. HaxoxeHrue HanOoJIbIIIer0 ¥ HAMMEHBIIIETO 3HaYeHUs (PYHKITMU Ha 5 1
OTpE3Ke.
170. IlpumeHeHre MPOU3BOIHOM I HAXO0XKICHUS HAWTYYIIEro PEIICHUS B 1
MPUKIIAJHBIX 33a4aX, U ONPEACICHUs CKOPOCTH MPOLIecca, 3aJaHHOTO 1
hopmyJ1oit wim rpaguKoM.
B TOM 4uc/ie IPAKTHYECKUX 3aHATHH 1
171. [Ipaktuueckoe 3anarue Ne 17: IIpousBoanas. IlpumeHeHrne npou3BOJHOM. 1 2
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Coep:KaHue 1
NPUKJIATHOTO MOYJIs1)
Haxo’xneHue onTuManbHOro pe3ysbTaTa ¢ HOMOIIBIO IPOU3BOIHON B
MPAKTUYECKHX 3a/1a4aX.
Tema 4.5. UnTerpaJ u ero Coaep:xanue yueOHOro MaTepuaJia 6 OK 01,
NpUMeHeHHs 172-173. IlepBooOpa3nasi. Tabnuiia mepBooOpa3HBIX. 2 OK 02, 1
174-175. NuTerpai, reoMeTpudeckuii U pU3HMUECKUI CMBICT MHTErpaja. 2 OK 03, 1
176-177. Beraucienue unTerpaia no popmyne Herotona—JlelOnuma. 9 OK 04, 1
OK 05
Tema 4.6. Cucrembl ypaBHeHH Coaep:xaHue y4eOHOro MaTepuaJia 13 OK 01,
178-179. CucreMbl TMHEHHBIX YpaBHEHHH. 2 OK 02, 1
180-181. Pemenne npuKIaIHBIX 32,124 C TIOMOIIHIO CHCTEMBI JIMHEHHBIX 5 OK 03, 1
YPaBHEHUM. OK 04,
182-185. CucteMbl U COBOKYITHOCTH LIEJIBIX, PALIMOHATBHBIX, HPPALUOHAIBHBIX, 4 OK 05 1
MOKa3aTeIbHbIX, JIOTapHU(PMUIECKUX YPABHEHUI U HEPABEHCTB.
186-187. Ncnonp3oBanue rpagukoB (GPyHKIMH Ui peLIeHNs] ypaBHEHUH U 2 1
CHCTEM.
188. IIpumeHenue ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO 1
MaTeMaTHYeCKUX 3a]1a4d ¥ 3a/1a4 U3 Pa3IMIHBIX 00JIaCTel HAYKH U pealbHOU 1
KHU3HH.
B ToM unc/ie NpaKTHYECKHUX 3aHATHH 2
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189-190. IIpakTrueckoe 3austue Ne 18: MuTerpan u ero npumeneHus. Cuctemsl
YpaBHEHUM

IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lePKAHUE (COIepPKAHNE
NMPUKJIAJTHOTO MOYJIfA)
CocrasiieHue u penieHne npodeccnoHaIbHBIX 337249 C TIOMOIIBI) YPABHEHHI.

Tema 4.7. HatypasibHble U 1eJIble
yucaa

Conep:kanue y4e0HOIr0o MaTepuaJia

191-192. HarypanpHblIe U IeJbIe YKCIIa B 33]]a49aX U3 pealbHON )KU3HU

193-194. IIpu3HaKy IEIUMOCTH LEIBIX YHCEI.

B ToM Yuc/ie IpaKTHYECKUX 3aHATHI

195-196. [Ipaktudeckoe 3anstue Ne 19: MtoroBas KOHTposIbHAsI paboTa 3a Kypc
anreOpbl M HaYal MaTeMaTH4ecKoro ananmsa 11 kiacca.

N (NN

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

Paspnea S. I'eomerpus

Tema 5.1. Tesna Bpamenust

Coaep:xanue yueOHOro MaTepuaJia

197. Cdepa u map: eHTp, paauyc, IMamMmeTp; IO 1b IOBEPXHOCTH chephl.

198. B3aumHoe pacronoxeHue chepsl U IIIOCKOCTH; KacaTellbHask INIOCKOCTh K
cdepe; miomanb cepsl.

199. N3obpaxenue cdepsl, mapa Ha mwiockoctu. CeueHus mapa.

200. HunuHapuyeckas MOBEPXHOCTb, 00pa3yIoIIMe HINHAPHYECKON
MTOBEPXHOCTH, OCh IIMJIMHPUIECCKON TTOBEPXHOCTH.

N I I e

201. IunuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTb, 00pa3yolias U OCh;
ionaib O0KOBOM M MOJTHOM MOBEPXHOCTH. M300parkeHue NUInHApa Ha
iockoctu. Pa3Béprka nununapa. CedeHuss TUIMHPA (MTI0OCKOCTHIO,
napajuIesIbHON WM NEepIeHAUKYIISIPHON OCH IIMIIMHAPA).

202. Konnyeckast MOBEpXHOCTb, 00pa3yloline KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXxHOCTH. KoHyc: OCHOBaHME U BepIIMHA,
00pa3yIolias u oCh; MIIONIa b O0KOBOU M MMOJHOW MOBEPXHOCTH.

203. YceuéHHBIN KOHYC: 00pa3yoIre U BICOTa; OCHOBAHHS U OOKOBasI
MTOBEPXHOCTb.

204. N300paxkeHne KOHyca Ha TIOCKOCTH. Pa3BépTka koHyca. CedueHus KoHyca
(TITOCKOCTHI0, MapalIeIbHON OCHOBAHMIO, U INIOCKOCTBIO, IPOXOASILEH Yepe3
BEPILIHHY).

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

23




205. KomOuHanus Ten BpalieHus: © MHOTOTPaHHUKOB. MHOTOTpaHHHK, 1
OIMCaHHBIN 0K0JI0 cdepsl; chepa, BIMCAHHAS B MHOTOTPAHHUK WIH B TEJIO 1
BpAILCHHSL.
Tema 5.2. O0béMBI TEJ Conep:kanue y4e0HOTr0 MaTepuaJia 4 OK 01,
206. ITousarue 06 00BéMe. OCHOBHBIE CBOMCTBA 00BEMOB TEIL. 1 OK 02, 1
207. O0BéM mumHapa, Konyca. O0bEM 1apa v Iiomans chepsl. 1 OK 03, 1
208. ITomo6HbBIe Tena B mpocTpaHcTBE. COOTHOMICHUS MEKTY TUIOIIAISIMU 1 OK 04, 1
MOBEPXHOCTEN, 0ObEMAMK TTOJOOHBIX TEII. OK 05
B TOM uHc/ie IPAKTHYeCKUX 3aHATHH 1
209. Ipaktuueckoe 3anstre Ne 20: Tena Bpanienusi. O0bemMbl TeJI. 1 2
Tema 5.3. BekTopbl Coaep:xanue yueOHOro MaTepuaJia 11 OK 01,
KOOPAMHATHI B IPOCTPAHCTBE 210-211. BekTop Ha IUIOCKOCTH | B IpocTpancTBe. ClI0KeHUE U BEIYUTAHUE 5 OK 02, 1
BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCJIO. OK 03,
212. Pa3nokeHue BEKTOpa 1o TPEM HEKOMIUTaHApHBIM BekTopaMm. [IpaBmiio 1 OK 04, 1
napajuiesienuiena. OK 05
213. IlpsimoyToJibHAs cHCTEMa KOOPAWHAT B MpocTpaHcTBe. KoopauHater 1 1
BekTopa. [IpocTeiinme 3a1aun B KOOpAMHATAX.
214. Yron mexay BekTopaMu. CkansgpHOe MPOU3Be/IeHHE BEKTOPOB. 1 1
215. BerunclieHHE YTIIOB MEXKAY MPSIMBIMHU H IIIOCKOCTSIMHU. 1 1
216. KoopimHaTHO-BEKTOPHBIA METO/1 IPU PELICHUU T€OMETPUYECKHX 3a/1a4. 1 1
B ToM ymHc/ie IPaKTHYECKUX 3aHATHH 4
217. Ilpaktuyeckoe 3anarue Ne 20: Pemenue 3aaad, CBI3aHHBIX C IPUMEHEHUEM 1 2
MIPaBUJI JICHCTBHUI C BEKTOPaMHU.
218-219. Ilpaktuueckoe 3anarue Ne 21: BekTopsl 1 KOOpAUHATHI B 2 2
MIPOCTPAHCTBE.
220. UtoroBasi KOHTpoJibHAs paboTa 3a Kypce reomerpun 11 kiacca. 1 2
Pa3znen 6. BeposiTHOCTD M CTATHCTHKA 12
Tema 6.1. MaTemaTuueckoe Conep:kanue y4eOHOIr0 MaTepuaJia 2 OK 01,
OKH/IaHME CIyYAlHON BeJIMYUHBI | 221-222. [Ipumepsl IpUMEHEHHUS MaTEMaTHYECKOTO 0KUIaHUs (CTpaxoBaHHUE, OK 02, 1
notepesi). MaTemaTnueckoe 0XHUAaHUe CYMMBbI CITy4allHbIX BETHYHUH. 2 OK 03,
MareMaTHueCKO€e 0’KHIaHUE T€OMETPUYECKOr0 M OMHOMHAJILHOTO OK 04,
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pacrpeiesIeHUi. OK 05
Tema 6.2. Iucnepcusi u Conep:kanue y4eOHOIr0 MaTepuaJia 3 OK 01,
CTAaHJAAPTHOE OTKJIOHEHHE 223-224. Jlucniepcust ¥ CTaHJapTHOE OTKIOHEHHE. Jlucnepcun 5 OK 02,
CJIy4aiiHOW BeJIMYHHbI T€OMETPUUYECKOT0 U OWHOMHAIBHOTO PACIIPECIICHHS. OK 03,
B ToM 4mnciie IpaKTHYeCKUX 3aHATHH 1 OK 04,
225. TIpaktuueckoe 3ansatre Ne 22: PaboTa ¢ HCII0JIb30BaHMEM JIEKTPOHHBIX 1 OK 05,
TaOJTHII. OK 09
Tema 6.3. 3akon Goabmux uncesn | Coaep:kanue yueOHOro Mmarepuajia 2 OK 01,
226. 3akoH 00JIbIIKX YKcesl. BBIOOpOYHBIN METOI HCCIICJOBAaHUH. 1 OK 02,
B ToM unciie npakTHYECKUX 3aHATHI 1 OK 03,
227. Ilpaktuyeckoe 3anatue Ne 23: PaboTa ¢ MCosIb30BaHUEM AJIICKTPOHHBIX OK 04,
TabHII. 1 OK 05,
OK 09
Tema 6.4. HenpepbiBHbIE Coaep:xaHue y4eOHOro MaTepHaJia 2 OK 01,
cay4daiiHble BeJIMYHHbI 228-229. Ilpumepbl HEMPEPHIBHBIX CIIyYalHbIX BeTUYHH. DYHKIHS MTOTHOCTH OK 02,
(pacnpeneieHHs) pacupeneneHns. PaBHOMEpHOE pacnpeielieHue U €ro CBOMCTBA. 2 OK 03,
OK 04,
OK 05
Tema 6.5. HopmaabHoe Coaepxkanue y4eOHOIro MaTepuaJa 3 OK 01,
pacnpeaeeHune 230. 3agaun, MpUBOASIINE K HOPMAITBHOMY pactpeaencHnto. OyHKIus 1 OK 02,
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIPENCIICHHUS. OK 03,
B ToM unciie npakTHYECKUX 3aHITHI 2 OK 04,
231. Ilpaktuueckoe 3anatue Ne 23: PaboTa ¢ HCHOIb30BAHUEM 3JEKTPOHHBIX 1 OK 05,
TaOJINII. OK 09

232. Ipaktuueckoe 3anarue Ne 24: toroBast KOHTpOJIbHAS paboTa 1Mo Kypcy 1

«BeposiTHOCTB M cTatucTuKa» 3a 11 knacc.
B TOM YUCJIE KOHCYJIbTALINN 2
B TOM YHUCIJIE 5K3AMEH 6
Bceero 240
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3. YCJI0BUSA PEAVINBALINU ITPOI'PAMMBI IPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o
Peanu3zanus nporpaMMel peaMera TpedyeT HaIuIusl yueOHOro KaOMHEeTa MaTeMaTHKHY.
OO6opyaoBaHue yueOHOTO KaOHWHETA:

- TOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YUArOIIUXCS;

- pabouee MecCTO MpenojaBaTesns

TexHuUeckue cpecTBa 00yIeHus:
- HOYTOYK;
- uHTepaKkTHBHBIN KomIuiekec NextPanel.

3.2. UudopmanmnonHoe odecredeHue 00ydeHust

Ilepeuenb pexoMeHAyeMbIX Yy4eOHBbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEJIbHOM
JIUTEPaTypbl

OcCHOBHBIE HCTOYHUKHU:

1. Matemaruka: anrebpa U Hayajla MaTEeMaTHYECKOTrO aHalM3a, reoMeTpus. Anredpa U Hayaia
MmateMaTudeckoro aHammsa. 10-11 kmacc. AmumoB IIILA., Komsrun HO.M., TkaueBa M.B. mu
npyrue. — M.: [Ipocsemenue, 2022.

2. Marematnka: anrebpa ¥ Hadaja MaTeMaTW4ecKoro aHanusa, reomerpus. ['eomerpus. 10-11
kiacce. AtanacsH JI.C., byty3oB B.®., Kagomues C.b. u npyrue. — M.: IIpocBemienue, 2022.

3. Martemaruka: anredpa W Hadajxa MaTeMaTHYeCKOro aHanmsa, reomerpusi. ['eomerpus. 10-11

kiacc. byty3os B.®., [IpacosnioB B.B. nox penakuueit Cagoauuero B.A. — M.: IIpocBelienue,
2022.

JlonoIHUTeIbHbIE HCTOYHUKH:

1. Maremaruka: anreOpa 1 Hauaja MaTeMaTHYECKOro aHalIn3a, reomerpus. I'eomerpus. 10 kiacc.
CwmupaoB B.A., CmupnoBa .M. — M.: IIpocBemenne, 2019.

2. Maremaruka: ainredpa 1 Hadajaa MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus. 11 kmacc.
CwmupaoB B.A., CmupnoBa .M. — M.: IIpocBemenne, 2019.

3. Maremaruka. 'eomerpus. 10 knacc. Mepznsak A.I'., Homuposckuit /I.A., ITononckuit B.b.,
SAxup M.C.; mox penakmueii [Togonbsckoro B.E. — M.: IIpocsemenne, 2022.

4. Maremaruka. ['eomerpus. 11 knacc. Mepznsak A.I'., Homuposckuit /I.A., ITononckuit B.b.,
Axup M.C.; noxa penaxuueii [logonsckoro B.E. — M.: [Ipocsemenue, 2022.

5. MaremaTuka: anreOpa ¥ Hayajga MaTeMaTHUYeCKOro aHallu3a, reoMeTpus. Anredpa u Havana
MareMmarnuyeckoro anHanu3a. 10 kmacc. Bunenkun H.S., UBames-Mycaros O.C., IlIBapulypna
C.H. - M.: YOIl MHEMO3HMHA, 2015.

6. Martemarnka: anreOpa W HadaJla MaTeMaTHYECKOTO aHaIu3a, TeoMeTpus. AnreOpa u Hadaia
MaTemaruueckoro anammuza. 11 kmacc. Bunenkun H.S., MBames-Mycatos O.C., lIBapudypn
C.H. — M.: UOLl MHEMO3UMHA, 2015.

DJiIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE peCcypChl:

1. http://school-collection.edu.ru/catalog/rubr/?subject[0]=16 (Enunas koyutekuusi nupoBBIX
00pa3oBaTeNIbHbIX PECYPCOB)

2. https://www.mathnet.ru/ (O6mepoccuiickuii MaTeMaTHIECKUN TTOPTAT)

3. https://ege.sdamgia.ru/ (O6Gpa3oBaTenbHbINA MOpTa IS MOATOTOBKK K 3k3ameHam. CIIAM
I'MA. PEIITY EI'D)

4. https://mathnet.spb.ru/ (Caiit snementapuoit Mmarematuku JImutpus ['yiuHa)

5. https://funnymath.ru/ (3anumaTeIbHas MAaTEMaTHKA)

6. https://matematiku.ru/index.php (MaremaTrueckuii mopran «MaTeMaTUKy.py»)
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7. https://www.shevkin.ru/ (Illeskun.RU — caiit yuntens matematuku. Maremaruka. Illkoma.
Bynymee)

8.  https://www.bymath.net/index.php ~ (Bcst  smemeHtrapHas  marematuka.  CpemHss
MaTeMaTH4ecKasi HHTCPHET-IIKOJIA)

9. http://mathtest.ru/ (MaremaTrka B TOMOIIb IIKOJIBHUKY M CTYJICHTY)

10. https://online-olympiad.ru/ (Bcepoccuiickue MHTEpHET-0NMUMITHAIBI )

11. http://school-collection.edu.ru/ (Exunast kosekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB)
12. https://mathematics.ru/ (Orkperteiii Komtemk. Maremaruka)

13. https://resolventa.ru/spravochnik (CrpaBouHuk 10 MaTeMaTHKE TSI IIKOJIBHUKOB)
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUS ITPEJIMETA

KOHTpOJIB U OIICHKa PE3YJIbTATOB OCBOCHHUA HNPCAMETa OCYHICCTBIIAIOTCA HNPCIIOAABATCICM B

nmponecce IMpOBCACHUA IPAKTHUYCCKHUX 33H5ITHI>1, TECTUPOBAHUAA,

O6y‘-IaIOH_[I/IMI/ICSI HHAUWBHUYAJIbHBIX 3aI[aHI/Iﬁ .

a TaKXC BbIIIOJIHCHUA

PesyiabTaTnl 00y4yeHus

MeToanl oleHKH

OnepupoBaTh MIOHSTUSIMU: panoHaIbHOE u
JNEHCTBUTENIbHOE YHUCIIO, OOBIKHOBEHHAsI M JIECATUYHAS JpOOb,
IIPOLIEHTBHI.

Brimonusate apumernyeckue orepanun C

palMOHAIBHBIMU U JIEHCTBUTEILHBIMU YHCIIAMH.

BrImonHATs  MpUOIMKEHHBIC BBIYMCICHUS, HCIOIB3YS
npaBujia OKPYTJICHUS, JeNaTh MPUKHUAKY U OLEHKY pe3yJibTara
BBIYMCIICHHH.

OrnepupoBaTh MOHSATUSIMH: CTEIEHD c LEIBIM
rmoKaszaTesieM; CTaHaapTHas (opMma 3amucu JACHCTBUTEIBHOTO
yuciaa, KOPEHb  HATypaJIbHOM  CTEMEHW;  HMCIOJIb30BaTh
NOAXOIANIYI0 (GOopMy 3amUCH JACHCTBUTEIBHBIX YHCET s
pelieHust MpakTUYECKHUX 3a/1a4 U MPEICTABIICHUS TaHHbBIX.

OnepupoBaTh MNOHATUAMH: CHUHYC, KOCHUHYC M TaHI€HC
MPOU3BOJILHOTO yTjla; HMCIOJIb30BaTh 3alKCh ITPOU3BOJIBHOTO
yria uepe3 o0paTHble TPUTOHOMETpHYECKHe (DYHKIUU.

OnepupoBaTh TNOHATHSAMHU: HATypaJibHOE, IIEJI0€ YHCIIO;
WCITOJIB30BaTh MPU3HAKHU JICTUMOCTH IICJIBIX YUCEN, PA3JIOKCHUE
YHUCia Ha MPOCThIE MHOXKHUTEIH JIJIs1 PEIICHUS 3a/1a4.

OnepupoBaTh TMOHSATHEM: CTENEHb C palUOHAIBHBIM
MOKa3aTeJieM.

OnepupoBaTh MOHATUAMU: JIOTapudM UYKCIa, JECITUUHBIE
Y HaTypaJIbHBIE JIOTApU(PMBI.

[IpakTnueckue  padoTHI,
TECTUPOBAaHUE

OnepupoBaTb NOHATHUAMHU: TOXKAECTBO, YpPaBHEHHUE,
HEpPAaBEHCTBO;  I1€JI0€,  pAlMOHAIbHOE,  HUpPpaIMOHAIbHOE
YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoimonHATe  mpeoOpa3oBaHUsS — TPUTOHOMETPUUYECKUX
BBIPQXEHUI U PEIIaTh TPUTOHOMETPUUYECKUE YPABHEHMS.

BoimonHATe mpeoOpa3oBaHus LEbIX, PAMOHAIBHBIX U
UPPALMOHAIBHBIX BBIPAJKEHUH M pelIaTb OCHOBHBIE THIIBI
LENbIX, PalWOHAIBHBIX M HPPALUOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

[IpuMmeHsITh ypaBHEHHS] M HEpPABEHCTBA Uil pEIICHUS
MaTeMaTHUYECKUX 3ajlay U 3a7a4 U3 Pa3Iu4HbIX 0OjacTell HayKu
Y peaJbHOMU KU3HU.

MonenupoBaTh peajibHble CUTYallMM Ha S3bIKE aireOpsl,
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA I10 YCIIOBUIO
3a/1a4M, MCCIEN0BaTh TOCTPOCHHBIE MOJIENH C MCIIOJIb30BaHUEM
anmnapara ajreopsl.

[IpumensaTs cBoicTBa cTemeHH [uis TpeoOpa3oBaHUs
BBIpQXEHHI;  ONepupoBaTh  MOHATHUSMHU:  IOKa3aTeJIbHOE
YpPaBHEHHE U  HEPABEHCTBO; peEIIaTb OCHOBHBIE  THUIIBI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

BoInodHATE Npeobpa3oBaHusl BBIPAKEHUH, COAEpIKALIMX

[IpakTuyeckue  paboOTHI,
TECTUPOBAaHUE

28



Jorapu¢Mbl; ONEPUPOBATH MOHATHAMU: JIOTAPUPMHUECKOE
YPaBHEHHE W  HEPABEHCTBO; pEIIaTb OCHOBHBIC  THUIIBI
Jorapu(pMHUECKUX YpPaBHEHUN 1 HEPABEHCTB.

Haxoguths pelieHus NpoOCTEWINUX TPUTOHOMETPUYECKUX
HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JTUHEHHBIX YPABHCHUM
U €€ PEILICHHE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpPaBHEHHUU
JUISl PEILICHUS IPAKTUYECKUX 3a7ad.

Haxonuts peleHus IIPOCTEUIINX CUCTEM u
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTh peajibHble CUTYallMH Ha SI3bIKE anreOpshl,
COCTaBIIATh BBIPAXKCHMSI, yPABHEHHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBUIO 3aJa4d, MCCIEN0BATh IIOCTPOCHHBIE MOJENH C
UCIIOJIb30BaHUEM amnapaTa anreOpsl.

OnepupoBaTh TOHATHSAMH: (QYHKIHUS, CHOCOOBI 3aJaHUS
¢yHKUMH, 00NacTh ONpEAEieHUs M MHOXECTBO 3HAYEHUIl
¢yHkuum, rpadpuk QyHKIHHA, B3AUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTb MHOHATHAMU: UYETHOCTb M  HEUETHOCTD
¢dbyHKIMHU, HYJU QYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA.

Hcnonb3oBate  rpadpuku  QyHKUMH JUid  pelieHus
YPaBHEHUM.

Crpoutb ¥ uuTaTh TrpaduKu JHMHEHHOM (YyHKUHUH,
KBAaJPAaTUYHOW (YHKIWH, CTETIICHHOW (YHKIUU C IIEIBIM
IOKa3aTeseM.

Hcnons3oBare Tpaduku (QYHKIUNA I8 UCCICIOBAHUS
IPOLIECCOB M 3aBUCHUMOCTEH IpHU pEIIeHUM 3a/ad M3 JAPYIHX
y4eOHBIX IPEMETOB U PeabHON )KU3HM; BBIpaXXaTh (opMyIaMu
3aBUCUMOCTH MEX]ly BEIMYMHAMM.

OnepupoBaTh MOHATHAMH: TepUOIUYEcKass (QYHKIMS,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa
¢byHKIMM, HanOoJbplllee U HAaUMEHbIlee 3HaYeHHs] (PYHKIMMU Ha
IPOMEXYTKE; MCHOJIb30BATh MX A HCCIeNOBaHUSA (YHKIIMH,
3a/laHHOM rpauKOM.

OnepupoBaTb MNOHATUSAMM: TpapUKd IOKa3aTEIbHOH,
JOrapupMHUUECKO M TPUTOHOMETPUYECKUX  (YHKIMMH;
n300paxaTh UX Ha KOOPJIWHATHOW IJIOCKOCTH U HCIOJIB30BaTh
JUISl pEILIEHUs] yPAaBHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOpPAMHATHOW IJIOCKOCTU TpaduKu
JUHEMHBIX YpPaBHEHUH U HCIOJb30BaTh HX U1 PELICHUS
CHUCTEMBI JINHEVHBIX YPaBHEHU.

Hcnonb3oBate rpaduku GyHKIMH A7 HCCIIEIOBAaHUS
IIPOLIECCOB U 3aBUCUMOCTEH U3 APYTUX YUEOHBIX AUCHHUILIMH.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OnepupoBaTh TTOHSATUSIMH: MOCJIEI0BATEILHOCTD,
apudmeTnuecKas u TeoMeTprudecKasi MPOTPECCHH.

OnepupoBaTh TMOHATUAMH: OECKOHEYHO yOBIBarOIIas
reoMeTpHUecKas Mporpeccus, CyMmMa OECKOHEYHO YyObIBaromIei
T€OMETPHUUYECKON MTPOTPECCUM.

3aaBaTh MOCIEN0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh  CBOMCTBA  IOCHEIOBATEIILHOCTEH M
NpPOTpecCUil i pPEIIeHUs PEeaNbHbIX 3a/Jau MPHUKIATHOTO
Xapaxrepa.

OnepupoBaTh TOHSITHSMHU: HEMpPEpbIBHAS  (QYHKIINS;

[IpakTnueckue
TECTUPOBAHUE

paboThl,

29



npou3BoHAs (YHKLUMHU; MCIOJIB30BaTh T'E€OMETPUUYECKUNA U
(bU3UYECKU CMBICI TPOU3BOTHOM JIJISl PEIICHUS 3a1a4.

HaxomuTe  mpoW3BOIHBIE  DJIEMEHTApHBIX  (YHKIIHH,
BBIUNCIIATh IPOU3BOJIHBIE CYMMBI, IIPOM3BEIEHUS, YacCTHOIO
(byHKIHHA.

Hcnonp30BaTh  NPOM3BOAHYKO Ul HCCIENOBAHMS
(YHKIMM Ha MOHOTOHHOCTb U OSKCTPEMYyMBI, IPUMEHSTbH
pe3yJbTaThl UCCIIEAOBAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonb3oBath IIPOU3BOAHYIO JUIS HAaXOK/ICHUs
HAWIy4YIIEro pelieHns B IPUKIAJHbBIX, B TOM YHCIE COLMAIBHO-
YKOHOMHUYECKHUX, 3a7a4ax.

OnepupoBaTh HOHATHAMU: IEPBOOOpa3Hask U HHTErpal;
MOHUMATh TEOMETPUUECKUN U (PU3MUYECKHUI CMBICIT HHTETpaja.

Haxonute mnepBooOpasHble 3JIEMEHTapHbIX (QYHKLUH;
BBIYUCIIATH HHTETpal 110 popmyse Heiotona—JIeiibnuma.

Pemars mpuxnazHeie 3aJaud, B TOM YHCIE COLMAIBHO-
HDKOHOMHYECKOTO W (U3NYECKOTO XapakTepa, CpeAcTBaMHU
MaTE€MaTUYECKOro aHaIu3a.

OnepupoBaTh MOHATUSMH: MHOXECTBO, OINEPALUU Haj
MHOXECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar s
OIMCaHUs PEAIbHBIX IIPOLIECCOB U ABJICHUM, IIPU PEILICHUH 3a1a4
U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTb NOHATHAMM:  ONpPEACIECHUE, TEopeMa,
CIICJICTBUE, IOKA3aTENbCTBO.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAas, IJIOCKOCTb.

[TpyMeHsTh aKCMOMBI CTEPEOMETPUN U CIICICTBUS U3 HUX
IIPY PELICHNU T€OMETPUUYECKUX 3a/1ay.

OnepupoBatb MOHSTUSIMU: NapajuieJIbHOCTh u
NEPIEHIUKYJISPHOCTD MPSIMBIX U IIJIOCKOCTEH.

KnaccuduupoBaTe B3auMHOE pacloiOXEeHHE MPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE.

IIpakTuueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATHSAMH: JIBYI'PAaHHBIM yroJyl, TpaHH
JIBYTPAaHHOTO yTJa, pedpo ABYI'PAaHHOIO YIJIa; JIMHEHHBIN yroin
JBYTPaHHOIO yTja; rpajycHasl Mepa JIByIpaHHOTO yIJia.

OnepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, BBITYKJIBIA W
HEBBIMYKJIbII ~ MHOTOTPaHHHUK, 3JEMEHTHl MHOI'OIPaHHUKA,
IIPABWJIBHBII MHOTOI'PaHHUK.

[IpakTnueckue
TECTUPOBAHUE

paboThl,

PacriozHaBath  OCHOBHBIE  BHJIBI ~ MHOTOTPaHHHMKOB
(mupaMuza; mpusMa, IpsMOyToJIbHBIN Mapaienenunes, Kyo).

Knaccudumnmponats MHOTOTPAHHUKH, BbIOMpast
OCHOBaHMA Ul KJIACCH(PUKAIMU (BBITYKJIbIE M HEBBITYKJIbIE
MHOTOTPaHHUKHU; TPAaBWIbHbIE MHOTOTPAaHHUKU; TMpsIMBIE U
HAKJIOHHBIE IPU3MBI, NApAJIICICIUIEAb]).

[IpakTnueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATUSAMHU: CEKyIasi IUNIOCKOCTb, CEYCHHE
MHOTOTPaHHHKOB.

OOBSICHATh MPUHIUIBI TOCTPOCHUSI CEYEHHH, HCIIONb3YS
METOJ CJIEJIOB.

Ctpouth ceyeHUs] MHOTOTPAaHHUKOB METOJIOM CIIEJOB,
BBIMOJIHATh  (BBIHOCHBIE) IUIOCKHE YEpPTEeKU U3 PUCYHKOB
IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

[IpakTnueckue
TECTUPOBAHUE

paboThl,
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Pemlate 3amaum  Ha  HaxOXIEHHE TE€OMETPUYECKUX
BEJIMYMH 1O 00pa3laM WM ajIropuTMam, NPUMEHss W3BECTHBIE
AQHAJIUTUYECKUE  METOAbl INPHU  PEIICHHM  CTAaHIAPTHBIX
MaTEMaTHYECKUX 3aa4 Ha BBIUUCICHHE PACCTOSHHUA MEXKIY
JIBYMsI TOYKaMH, OT TOYKH J10 NPSMOM, OT TOYKH JI0 INIOCKOCTH,
MEXIY CKPELIMBAIOLIMMUCS MIPSIMBIMU.

Pemwate 3amaun  Ha  HAXOXKIEHUE TIEOMETPUYECKUX
BEJIMYMH 10 00pa3laM WM aaropuTMam, NNPUMEHss U3BECTHBIE
AQHAJIUTUYECKUE  METOAbl INPHU  PEIICHHM  CTAaHIAPTHBIX
MaTeMaTU4YeCKUX 3aJad Ha BBIYKCIECHHE YIVIOB  MEXKIY
CKPELIMBAIOIIMMUCS NPSAMBIMU, MEXKIY NPSMON U IUIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Boruncnsate  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEH
MHOTOTPaHHHUKOB (IIpU3Ma, MUpaMua) ¢ IpUMeHeHueM GopMyIL;
BBIYUCIISATh COOTHOLIEHUS MEXKIy IUIOMAISIMH IMOBEPXHOCTEM,
00BpéMamMu MOJOOHBIX MHOTOTPAHHUKOB.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OnepupoBaTh MOHATUSMH: CUMMETPHUSI B TPOCTPAHCTBE;
LEHTP, OCh M IUIOCKOCTh CUMMETPHUH; IIEHTpP, OCh M IUIOCKOCTh
CUMMETPHH (QUTYPBI.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

W3Bnekatb, mpeoOpa3oBbIBAaTh U UHTEPIPETUPOBATH
UHPOPMALIMIO O TIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
MIPE/ICTABICHHYIO Ha YepTekKaX U PUCYHKaX.

[lpumensTp reomeTpuveckue GaxkThl IS pEIICHUs
CTEPEOMETPUUYECKUX 3a/1a4, IPEIOIaralolnX HECKOJIbKO 1aroB
peIIeH s, €CIIi YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMme.

[IpumensaTs mpocTellline NpOrpaMMHBIE CpPEACTBA U
AIIEKTPOHHO-KOMMYHHUKAIIUOHHBIE ~ CUCTEMBl IPU  pELICHUU
CTEPEOMETPUYECKHUX 3a/1a4.

IIpakTueckue
TECTUPOBAHUE

paboTHI,

IIpuBOANTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH
B IIpUPOJE M JKHU3HHU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB
T€OMETPHUH B HCKYCCTBE.

[IpakTnueckue
TECTUPOBAHUE

paboThl,

[IpuMeHsTh  TMONy4YeHHbIE  3HAHUS  HA  MPAKTUKE:
AHAJIM3UPOBATE PCAJIBHBIC CUTyallUd W MNPUMCHATHL H3YUYCHHBLIC
MOHATUS B TMpollecce TIOMCKAa pEIIeHUs MaTeMaTU4YecKu
chopMyIMpOBAaHHON MPOOJIEMBI, MOJIETUPOBATh  peaTbHbIE
CUTyallud Ha S3bIKE TEOMETPHH, HCCIEOBAaTh MOCTPOCHHBIE
MOJICJTH C UCITOJIb30BAHUEM T€OMETPHUSCKUX TMOHSATHH U TEOPEM,
anmapara aiareOpbl; pemarh MpakTUYeCKue 3a/1a4M, CBSI3aHHbIE C
HAaXO0XXACHUEM I'COMCTPUYCCKUX BCJIMYMH.

[IpaxTueckue
TECTUPOBAHUE

paboThI,

OnepupoBaTh MIOHATHUSIMU:: UUJTUHApUYECKast
MOBEPXHOCTh, O00pa3ymoIIMe UIUHAPUYECKOW TMOBEPXHOCTH;
WIMH]P; KOHUYECKas MOBEPXHOCTh, 00pa3yronne KOHUIECKOU
MMOBEPXHOCTH, KOHYC; chepruiecKasi TOBEPXHOCTb.

PacnioznaBate Tena BpamieHus (IUIUHAP, KOHYC, cdepa u
map).

OOBSICHATH CIIOCOOBI TTOTyYEHUs TEJl BPaIllCHUS.

KnaccudumupoBars B3auMHOE pacroyiokeHue cepbl H
IJIOCKOCTH.

OnepupoBaTh MOHITUSMU: IIAPOBOM CETMEHT, OCHOBAHUE
CErMEHTa, BBICOTA CETMEHTA; IIApOBOM CJOM, OCHOBAHUE
IaPOBOTO CJI0S1, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00b€MBI U TUIONIAJIM  TOBEPXHOCTEH Tl

[IpaxTueckue
TECTUPOBAHUE

paboThI,
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BpAICHUS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (OPMYII.

OmnepupoBaTh HNOHATHUSMH: MHOTOTPAHHHK, BIMCAHHBIA B
chepy M ONHUCAHHBIM OKoNO cdepsl; cdepa, BHHcaHHAS B
MHOTOTPaHHHK WM TEJIO BPAILCHHUS.

Brruncnare COOTHOILICHUS MEXTY TUTOIIASIMH
HOBEPXHOCTEH 1 00bEMaMU MMOTOOHBIX TEI.

N300paxkath u3yuaemble (QUTYpBl OT pPYyKH H C
NPUMEHEHHEM NPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB
HPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHHMSI TeJ BPAILICHHS.

M3BnekaTb, MHTEPHOPETHPOBATh U  MNPeoOpPa3OBHIBATH
UH(POPMALIMIO O TPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PHUTypaXx,
IPEICTABICHHYIO Ha YepTekax U PUCYHKAX.

[IpakTrueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHMS
BCKTOPOB MU YMHOKCHHA BCKTOpa Ha 4YHCJIO, 06’[)$ICH$ITI), KaKuMu
CBOWCTBaMM OHM 00JI1aJat0T.

[IpuMeHATh paBUIIO NapasuIeICINIIEIA.

OnepupoBaTb MNOHATHSAMM: JI€KAPTOBBI KOOPAMHATHI B
IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpAMHATBl BEKTOpa, YroJl MEXKIY BEKTOPAMHM, CKaJSIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC MW KOMILIAHAPHBIC
BEKTODBI.

Haxomuts cymMMy BEKTOPOB M IPOM3BEICHHE BEKTOpa Ha
YHCII0, YTOJ MEXKIY BEKTOpaMH, CKaJSIpHOE IPOU3BEICHHUE,
pacKiIagblBaTb BEKTOP 110 ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3aaBaTh IJIOCKOCTh YPABHEHHEM B JEKapTOBOM CHUCTEME
KOOpJMHAT.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

[TpumensaTs reomerpuyeckue (axkTbl AN peLIeHUs
CTEPEOMETPUYECKHX 3a/1a4, IIPEAIOIAraloIuX HECKOJIBKO IIaroB
peLlIeHHMs], €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemate mpocTeiiiue reoMeTpuyYecKue 3aJadyd  Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOA.

Pemlate 3amaum Ha J10Ka3aTenbCTBO MATEMaTHYECKUX
OTHOLIEHUH W HAXO0XIACHUE TIEOMETPUUYECKUX BEIUYUH II0
oOpa3laM WIH alropuTMam, NpUMEHss W3BECTHbIE METO/bI IpU
PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a1au.

IIpuMeHATh mpocTeWIIMe NPOrpaMMHBIE CPEACTBA H
JJIEKTPOHHO-KOMMYHUKALIMOHHBIE ~ CUCTEMBl IIPH  PEILICHUU
CTEPEOMETPUYECKHX 33]1a4.

IIpuBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU
B IIpUPOJE€ M JKHU3HHU, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE.

[IpuMeHATh  TONy4YEHHbIE  3HAaHUS  Ha  INPAKTHKE:
AQHAJIM3UPOBATh PEAJIbHBbIE CUTYAallMd U IPUMEHATh U3YYCHHBIC
MOHATUS B TMPOLECCEe IOMCKAa pPEHIeHUS MaTeMaTU4YEeCKH
cOopMyIMpPOBAaHHOW TMPOOIEMBbI, MOJAEIUPOBATH pealibHbIC
CUTyallud Ha $3bIKE TI'E€OMETPHUH, HCCIEI0BAaTh IOCTPOEHHBIE
MOJIEIIN C UCIIOIb30BAHUEM I'€OMETPUUECKUX IIOHATUI U TEOPEM,
annapara ajare0pbl; pelarh NpakTUYeCKUe 3a/1a4k, CBS3aHHbIE C

[IpaxTueckue
TECTUPOBAHUE

paboThI,
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HAaXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH.

Yurtath ¥ CTPOUTH TAOIUIBI U AUATPAMMBI.

[IpakTrueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATHSAMH: cpeaHee apudmernyeckoe,
MearaHa, Hauobosblllee, HaMMEHbIIee 3HaYeHHEe, pa3Max MaccuBa
YHUCJIOBBIX JIAHHBIX.

OnepupoBaTh TOHATUSAMHU:  CIy4alHbIN
(omBIT) ™ CiIy4aifHOE COOBITHE, OJJIEMEHTApHOE COOBITHE
(o7eMeHTapHBI  MCXOJA)  CIy4yalHOTO  OMNbITA; HAXOAUTH
BEPOATHOCTH B OIBITaX C PAaBHOBO3MOXXHBIMH CIy4alHBIMU
COOBITHSIMH, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITUN B
M3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX.

Haxomute U ¢dopMynmupoBaTh COOBITHS: TMEpPEeceUeHUE H
o0beIMHEHNE JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIMOIOKHOE
JAHHOMY COOBITHUIO; TIONB30BAThCS AMArpaMMaMu ODiliepa u
dbopMyII0ii CrOKEeHUsI BEPOATHOCTEH MPH PEIICHUHN 3a]1a4.

OnepupoBaTh  MOHATHSMHU:  YCIOBHas  BEPOSITHOCTD,
HE3aBHCHUMBIE COOBITHS; HAXOJIUTh BEPOSTHOCTU C IOMOIIBIO
MpaBuja YMHOXEHUS, C TOMOIIBIO IepeBa CIIy4YalHOTO OIBITA.

[TpumeHsTh KOMOMHATOPHOE MPABWJIO YMHOXXEHHUS IPH
pELICHUH 3a]1a4.

SKCIICPUMECHT

[IpakTueckue
TECTUPOBAaHUE

paboTHl,

OnepupoBaTb NOHSITUSMU: HCIBITAHUE, HE3aBUCHUMBIE
WCIBITAaHUS, CEpPHsl UCIBITAHUM, yCIeX M HeyJada; HaXxOIWUThb
BEPOSITHOCTH COOBITHH B CEPHM HE3aBHCHUMBIX MCIBITAHUHA 0
IEpBOT0 YCIeXa; HaXOAUTh BEPOSTHOCTH COOBITUH B CepUU
ucneITanui beprym.

OnepupoBaTb  MOHATUSAMHU:  Cily4ailHass  BEJIMYMUHA,
pactpenelieHHe BEpOSTHOCTEN, IMarpaMma pacipeaeacHusl.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

CpaBHuBarb BEPOSTHOCTH  3HAYEHUN  CIly4alHOU
BEJIMYUHBI 110 PACTIPEIECICHUIO WU C IIOMOLIBIO TUArPAMM.

OnepupoBaTb NOHATHEM MAaTEMaTHYECKOIO OXHUAAHHUS;
IPUBOAUTH NPUMEPHI, KAaK IPUMEHSAETCI MaTeMaTH4eCKOe
O’KMJIaHHWE CIIy4YalHOW BEJIIMYMHBI HAXOIUTh MAaTeMAaTHYECKOE
O’KHJaHHE 110 JAHHOMY PACIIPENCICHUIO.

HmeTs nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.
MMeTh npeacTaBieHue O HOPMAJIbHOM PacCIpEaeIICHHAH.

IIpaxTueckue
TECTUPOBAHUE

paboThI,
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