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1. HIOACHHUTEJIBHAS 3AIIMCKA YYEBHOI'O IIPEJIMETA
O/.07 Mamemamuxa

1.1. Ob6aacTh NpUMEHEeHHsI POTrPaMMBbI

Pabouas nmporpamma y4eOHOro mpenMeTa SIBJISETCS 4YacThlO  MPOTPaMMbl  MOJITOTOBKH
KBATM(UIIUPOBAHHBIX padoumx W ciayxkanmx mo mnpodeccun CIIO 43.01.09 IloBap, xonauTep,
ykpynHeHHas rpymnmna 43.00.00 CepBuc u Typu3M.

1.2. Mecto mnpenMera B CTPYKTYpe OCHOBHOW mnpodeccHOHANbHOI 00pa3oBaTebHOIl
NporpaMMbl: B  COOTBETCTBMM C y4yeOHbIM IUIAHOM MpeAMeT BXOOUT B  COCTaB
00111e00pa30BaTEIHLHOrO UKIIA.

1.3. Lesau u 3agaum npeamera — TpefoBaHuUsI K pe3yJIbTaTaM OCBOEHUS MpeaMeTa:

Kypc «Anrebpa W Hayajga MareMaTHYECKOTO aHAIM3a» SBJSIETCS OJHUM W3 HambOolee
3HAYUMBIX B MPOTPaMME CTapIlIel IMKOJBI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIeYHBACT
WHCTPYMEHTAIIbHYIO 0a3y Il U3yYCHHS BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C JIPYIOd CTOPOHBI,
dbopMupyeT JIOTHYECKOe M a0CTPAKTHOE MBIIIICHUE YYalIUXCs Ha YpOBHE, HEOOXOIUMOM IS
OCBOCHHSI KYpCOB HH(OpPMATHKH, OOIIECTBO3HAHMS, MCTOPHH, CIIOBECHOCTH. B pamkax ITaHHOTO
Kypca yJalruecs: OBJIaJICBAlOT YHUBEPCATBHBIM S3bIKOM COBPEMEHHON HayKH, KOTOpast POpMYITHpyeT
CBOU JIOCTHXKCHHS B Marematudeckod ¢opme. Kypc anreOpbl u Hadan MaTeMaTHYECKOTO aHAlIn3a
3aKJIaJIbIBACT OCHOBY JIJIsl YCIICIIIHOTO OBJIQJICHUS 3aKOHAMH (DU3HKH, XUMUU, OUOJIOTUHN, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMH SKOHOMUKHA U OOIIECTBEHHOW JKHM3HH, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJB30BaTh HX B
MOBCEIHEBHON KHM3HU. B TOXXe Bpems oBnajeHHe aOCTPAKTHBIMU U JIOTHUECKH CTPOTHUMH
MaTEeMaTHYECKHUMH KOHCTPYKIIMSMHU Pa3BUBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
WUCTUHHOCTh YTBEPKICHHS, HUCIOIb30BaTh O0000IIEHHE M KOHKPETHU3allhio, abCcTparupoBaHHUE H
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE M KPUTUIECKOE MBITIIICHUE. B X0/1e M3ydeHus anreOpsl U Hadal
MaTEeMaTHYeCKOro aHaiu3a B CTaplied MIKOJIe YydYalluecss MONy4YaloT HOBBIM OIBIT pEeHICHUS
MIPUKJIAIHBIX 33J1a4, CAMOCTOSATEIHLHOTO MIOCTPOSHHUS MAaTEMATHISCKUX MOJICIICH peabHBIX CHUTYaITui
W UMHTEPNPETAlUU TIONYYCHHBIX PpEIICHUH, 3HAKOMSTCS C MpPUMEpaMHd MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TIPHpPOJE, HAykKe W B MCKYCCTBE, C BBIJAIOMIMMUCS MaTeMaTHICCKUMHU
OTKPBITUSIMH W HMX aBTOpamMu. Kypc oOiajgaer 3HAYUTENBHBIM BOCIUTATEIBHBIM IOTCHIIMAIOM,
KOTOpBIM peanusyercst Kak uepe3 yueOHbIM MaTepuai, CiocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUs, TaK U uepe3 crenuduky ydeOHo# nesTeNbHOCTH, TPeOyYIoIel caMOCTOSATEIbHOCTH,
aKKYPaTHOCTH, TPOJIOJDKUTEIIFHON KOHIICHTPAIMM BHUMAHUS U OTBETCTBEHHOCTH 3a ITOJYYCHHBII
pe3ynbTar.

Ilens ocBOeHMs MporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE OOy4YEHUS —
o0mieoOpa3oBarebHOe U OOIIEKYJIBTYpPHOE pa3BUTHE oOydaromuxcs depe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETCHUS M WCIOJB30BAHUS CHCTEMATHYCCKUX TEOMETPUUYSCKUX 3HAHUN W
NEUCTBUM, CreMU(UIHBIX T€OMETPUHU, BO3MOXHOCTH YCIIEHIHOTO MPOJOKEHHsSI 00pa3oBaHUs IO
CHEIIMAILHOCTSIM, HE CBSA3aHHBIM C IMPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

Kypc «BeposTHOCTh M CTaTHCTHKA» MpeaHa3HadeH Uisi GOpMHUpPOBaHUS y OOydYaIOIIUXCS
CTAaTHCTUYECKOW KYJIBTYPHl M TOHWMAHHS POJH TEOPHUU BEPOSTHOCTEH KaK MaTeMaTHYeCKOTro
WHCTPYMEHTA JJISl U3YYCHHS CIydalHBIX COOBITHIA, BEMUYMH W mporieccoB. [Ipu m3yueHun Kypca
o0oraImarTcs MPEACTABICHUS YYaIIUXCs O METOJIaX MCCIICTOBAHUS U3MEHIMBOTO MHUPA, Pa3BUBACTCS
MOHMMAaHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKUX METOJOB TO3HAHHS KaK HEOTHEMIIEMOM
YacTH COBPEMEHHOT'O0 eCTECTBEHHO-HAyYHOro MHpPOoBO33peHHs. CojepkaHue Kypca HalpaBlieHO Ha
3aKperyieHue 3HAaHWM, TOMYYEHHBIX MPU HM3YyYEeHHUH Kypca OCHOBHOHM IIKOJBI M Ha pa3BUTHE

4



IIPEJCTABICHUNA O CIy4alHBIX BEIMYMHAX M B3aUMOCBA3SIX MEXKIYy HHUMM Ha BaXXKHBIX NPHUMEpax,
CIOKETBI KOTOPBIX MOYEPIHYTHI U3 OKPY>KAIOILEr0 MUpA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI:

Jluunocmmuuile pe3ynomamst OCBOECHUS NPOrpaMMbl yueOHoro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCSL:

I'pasicoanckoe éocnumanue:

c(OPMHUPOBAHHOCTBIO  TPAKAAHCKON MO3MIMU  OOydaromlerocs Kak AakTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHHMCKOro OO0IEeCTBa, IMPEJICTABICHHEM O MaTeMaTHYeCKUX OCHOBaxX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOIEIyp IPpaxaaHCKOro olmiecTBa (BHIOOPHI,
OIIPOCHI U Mp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBHU C UX
(GYHKIMSAMU ¥ HAa3HAYECHUEM.

Ilampuomuueckoe socnumanue:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPAKAAHCKON MACHTHYHOCTH, YBAXCHUS K MPOILUIOMY U
HACTOAILLEMY POCCHUNCKONM MaTeMAaTHKHM, LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHMKCHMSIM POCCHHCKHX
MAaT€MaTUKOB M POCCHHCKOM MAaTe€MaTU4YECKOM IIKOJIbI, K HCIOJIB30BAHUIO ATUX AOCTHKECHUN B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

LyxoeHno-upascmeenno2o 60CRUMAHUA.

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEH  POCCHHCKOro  Hapoja; C(HOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsSI, ATHUYECKOIO IMOBEAEHHS, CBSI3aHHOIO C IPAKTUYECKUM INPUMEHEHUEM
JOCTHKCHUM HAyKH M JAEATEIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOWYHBOTO Oy TyIIEro.

dcmemuyeckoe eocnumanue:

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKJIIOUasi 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajay, PEIICHUH, pPacCyXICHWH; BOCHPUUMYMBOCTBIO K MaTeMaTHYECKUM acleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

Duzuueckoe gochumanue:

c(OpMUPOBAHHOCTHIO YMEHMSI PUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 3/10pOBOTO
u 6e30macHOro oopasa >Ku3HU, OTBETCTBEHHOI'O OTHOLLIEHHS K CBOEMY 3/10POBBIO (30pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBINA PEXKUM 3aHATUN U OTAbIXA, perysipHas (u3nueckas akTUBHOCTD); PU3NUECKOTO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TpYyJy, OCO3HaHMEM IIEHHOCTH TPYIOJIO0Ms; HHTEPECOM K Ppa3IHMYHBbIM
chepaMm MnpodeccuOHAIbHON JAEATEIbHOCTH, CBSI3AHHBIM C MAaT€MaTUKOM U €€ NPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiell mpodeccuu M peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBbIE IUIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO W
caM000pa30BaHHIO Ha MPOTSHKEHUM BCEW KHU3HHM; TOTOBHOCTHIO K aKTMBHOMY YYacTHIO B PELICHUU
MPaKTUYECKUX 3a]]a4 MaTeMaTHUeCKON HalpaBICHHOCTH.

IKonocuueckoe 6ocnumaHue:

c(OpPMUPOBAHHOCTBIO IKOJIOTUYECKOW KYJIbTYPbl, IOHUMAHUEM BIUSHUSA COLUAIBHO-
SKOHOMMUYECKUX IIPOLECCOB HAa COCTOSHHME MPUPOAHOM M COLUAIBHON Cpelpl, OCO3HAHHEM
rJ1I00aJTFHOTO XapaKkTepa dKOJOTHYECKUX MPoOsieM; OpUeHTalMel Ha MPUMEHEHHE MaTeMaTHYeCKuX
3HaHUH I peleHns 3a7a4d B 00JIaCTH OKPY>KaloIel cpe/ibl, INIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX
BO3MO>XKHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KaIOIIEH Cpebl.

IJennocmu nayuno2o nosHanus:

c(OpPMUPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOM MPAaKTHKH, NMOHUMAHMEM MaTeMaTHYecKOW HayKu Kak cgepsl
YeJIOBEYECKON NEeATENIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYUMOCTU JUISl Pa3BUTHS IMBUIM3AINM;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKH M MaTEMAaTUUYECKON KYJIbTYpOH KakK CPEACTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBIISITh MMPOEKTHYIO U MCCIEA0BATEIbCKYIO I€ATEIbHOCTh MHAUBUAYAIBHO U B
rpymre.



Ilpeomemmnoie pe3yrovmamel:

OcBoenne y4yeOHOro Kypca «Anredpa ¥ Hayasia MaTEeMaTHYECKOTO aHajin3a» Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUSA JOJKHO 00OecredyuBaTh JIOCTHXKEHHE CIEAYIOIUX IMPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

Yucna v BbIYMCTICHUS

OmnepupoBaTh MOHATHSAMU: pallMOHAIBHOE W JEHCTBUTENIBHOE 4YHCIO, OOBIKHOBEHHAs U
JeCATUYHAs IPOOb, MPOLICHTHI.

BeimonuaTe apupmeTryeckue onepanuy ¢ paliioHaIbHBIMU U JI€HCTBUTENbHBIMU YUCIIAMH.

BoImonHATs npuOInKEHHBIC BEIYUCIICHUS, HCIIONB3YS MPaBUIIa OKPYTJICHUS, AeTaTh MPUKUIKY
U OLICHKY PE€3yJIbTaTa BBIYMCICHUMN.

OmnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM IIOKa3aTelieM; CTaHAapTHas ¢Gopma 3amucu
JeMCTBUTENLHOIO YHCia, KOPEHb HATYpaJIbHOM CTENEHH; UCIIOJIb30BaTh MOAXOIAILYI0 GOpMY 3alKch
JNEHUCTBUTENBHBIX YUCEN ISl pEIICHUs TPAKTUUYECKHUX 3a]a4 U MPEICTaBICHUSI JTaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO YIVIA; UCIIOJIb30BATh
3aMMch MPOU3BOJIBHOIO YIjla uepe3 0OpaTHbIE TPUTOHOMETPUUECKHE (DYHKLINU.

OnepupoBaTh NOHATHSAMM: HaTypaJbHOE, LIEJI0€ YUCIIO; MCIOJIb30BaTh MPU3HAKU JEIUMOCTH
LIEJIBIX YMCEJI, Pa3JI0KEHHUE YUCla Ha IIPOCThIE MHOKUTENU JUIS PEILICHMS 3a4a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, IECITUYHBIE U HATYpaIbHBIC JIOTApU(PMBIL.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO; II€JIOE, PALMOHAJIBHOE,
HMPPALMOHAIIEHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BoinonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXCHUN u pemars
TPUTOHOMETPUYECKNE YPABHEHUS.

BeimonHATe mpeoOpa3oBaHusl LENbIX, PAUOHAIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUHA U
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX U MPPALlMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATH ypaBHEHHs W HEPABEHCTBA Ul PELIEHUs MAaTeMAaTHMYECKUX 3a7a4 M 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U peaslbHOM JKU3HH.

MogenupoBaTh peajbHbIE CUTYallUH Ha sI3bIKE aJreOpbl, COCTABIISTh BBIPAKEHUS, YpPaBHEHHUS,
HEPABEHCTBA 110 YCJIOBHIO 3a1a4H, UCCIEN0BATh IIOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHUEM alliapaTa
anreOpsbl.

[IpumeHsTH CBOICTBa CTENEHH Ui MPEeoOpa3OBaHUsl BBIPAXKEHUN; ONEPUPOBATH MOHATHSIMMU:
[I0KA3aTEIbHOE YPAaBHEHHWE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI MIOKA3aTEIbHBIX YPAaBHEHUH U
HEPABECHCTB.

BeimonHATe mpeoOpa3oBaHUs  BBIPAXEHHUH, COAEp)KAIIMX  Jorapu(Mbl;  ONEpUpPOBATh
MOHATUSIMM:  JIoTapu(PMHUUYECKOE ypaBHEHHWE M  HEpPaBEHCTBO; pElIaThb OCHOBHBIE  THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemenust mpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CHUCTEMA JIMHEHHBIX YpPaBHEHMH M €€ pEIIeHUe; HCIONIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH VISl PEIICHNs MPAKTUYECKUX 3a/1a4.

Haxomuts pemeHus NpOCTEMIIMX CUCTEM M COBOKYIHOCTEH pPalMOHAIbHBIX YPAaBHEHUN U
HEPABECHCTB.

MogenupoBaTh peajbHbIE CUTYAIlMH Ha A3bIKE alreOpbl, COCTaBIATh BBIPAKEHHsS, ypaBHEHUS,
HEPABCHCTBA M CHCTEMBl IO YCIOBUIO 33Ja4dd, MHCCICNOBaTh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM alllapaTa ajareopsl.

DYyHKUMH U TPaPUKHU



OnepupoBarh MOHATHSAMHU: (YHKIHS, CIOCOOBI 3aaHusl (PYHKIIMH, 0OJIACTh OMpEACNICHUs M
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIIUH, B3aUMHO 00paTHbIE (PYHKIIUH.

OnepupoBaTh HNOHATHUAMU: YETHOCTh M HEUETHOCTh (DYHKIMM, HYJINU (YHKLHHU, IPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonw3oBath rpaduku GyHKIUH U1 pelIeHUsT ypaBHCHHUH.

Crpouth u uuTaTh Tpauku JMHEHHON (GYHKUMH, KBAAPATUYHOW (YHKIUH, CTEIIECHHOH
(GYHKLNU C LENbIM [T0Ka3aTeIeM.

Hcnonb3oBare Tpaduku (GyHKIUN IS HUCCICIOBAHUS IPOIECCOB WM 3aBHUCHMOCTEH IpuU
peleHnH 3aJad U3 JAPYruX Y4eOHBIX NPEAMETOB U PEaJbHOM JKU3HU; BBIpakaTb (Gopmysiamu
3aBHCUMOCTH MEX/y BETMUYNHAMH.

OnepupoBaTh MOHATUAMU: MEpHOAUUYECKas PYHKIUS, TPOMEKYTKH MOHOTOHHOCTU (YHKIIUH,
TOYKU SKCTpeMyMa (pyHKIMHM, HauOojblllee M HaMMEHBIIEE 3HAYCHHS (PYHKIUU Ha TPOMEKYTKE;
UCIOJIb30BATh UX JJIS UCCIIE0BaHUS (DYHKLIUH, 3alaHHON TpapUKOM.

OmnepupoBatb HOHSATHSMH: rpaduKu MOKa3aTeIbHOMH, JorapupMHIECKOn U
TPUTOHOMETPUUECKUX (PYHKLUI; N300pakaTh X Ha KOOPAMHATHOM IUIOCKOCTH U UCHOJIB30BATh IS
peleHus ypaBHEHHI U HEPABEHCTB.

N300pakaTh Ha KOOPJMHATHON IJIOCKOCTU I'padMKU JIMHEHHBIX YPaBHEHUH M HMCIIOJIb30BaTh
WX JUIA PELICHUS CUCTEMBI IMHEHHBIX YPABHEHUM.

Hcnonb3oBate rpaguku GyHKIUHN U1 HCCIIeOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 APYrHX
Y4eOHBIX JUCUUIUINH.

Hauyasa MaTeMaTH4YeCKOro aHaIu3a

OmnepupoBaTh TMOHATUSAMHU: IOCIEJOBATEIbHOCTh, apU(PMETHUECKass U TeOMETpUYECKast
MPOTPECCHHU.

OmnepupoBaTh MOHATHSAMHU: OSCKOHEYHO YOBIBAIOIAS T'€OMETPUYECKas MpOrpeccusi, Cymma
0eCKOHEYHO yOBIBAOIIEH T€OMETPUIECKOM MPOTPECCHH.

3ajaBaTh MOCIIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronp30BaTh CBOMCTBA MOCIIEAOBATEIBHOCTEH U MPOTPECCHIA ISl PEIICHUS] PEabHBIX 331a4
MPUKJIaJHOTO XapaKTepa.

OmnepupoBaTh TOHSATHUSMH: HENpepbiBHAs (YHKIUS, MPOM3BOJHAS (YHKIIMH; HCIOJIb30BaTh
TeOMETPUYECKUI U PU3MIECKUIT CMBICI TIPON3BOIHOMN JUTS PELICHUS 3a/1ay.

Haxonute NpOW3BOJHBIC 3JEMEHTApHBIX (YHKIHUH, BBIYUCISATH IPOU3BOJHBIC CYMMBI,
MPOM3BEICHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEIOBaHUS (DYHKIIMU HA MOHOTOHHOCTh U 9KCTPEMYMBI,
NPUMEHSTH PE3YNIbTAThl UCCIIEIOBAHMS K TOCTPOSHUIO IPa(HKOB.

Hcnonp30BaTh MPOU3BOIHYIO JIJIsl HAXOXKICHUS HAWITYYIIEr0 PEHICHUS] B MPHKIAJAHBIX, B TOM
YHCIIe COIMATbHO-I)KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh TMOHITUSMH: TEPBOOOpa3Has M HMHTErpaj, NOHMMAaTh T'€OMETPUYCCKHHA |
(bu3MUECKHii CMBICT HHTETpaa.

Haxomute mnepBOOOpa3HbIC 3JIEMEHTAPHBIX (YHKIMIA; BBIYHCISATE WHTErpajl Mo (Gopmysie
Hrrorona—JIeiibuuna.

Pemate mpukianHbie 3amadd, B TOM YHCJIC COIHATbHO-IKOHOMHYECKOTO M (HHU3HYECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYeCKOro aHaIH3a.

MHoskecTBa U JIOTHKA

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

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnIiapar i ONMCAHUs PEAJbHBIX IPOLIECCOB U
SIBIIGHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: ONPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

Ilpeomemmnsie pezynomamet:



OcBoenue yueOHOTO Kypca «['eoMeTpus» Ha YpOBHE CpeaHEro oomero oopa3oBaHus JOJIKHO
OGGCHG‘-II/IBaTB AOCTHUIKCHUC CIICAYIOIHNX MPEAMCTHBIX 06pa30BaTCJIBHI>IX PC3YyJIbTATOB:

OmnepupoBaTh MOHATUSMH: TOUKA, MPsIMasi, IIIOCKOCTb.

[IpyuMeHSTh aKCHMOMBI CTEPEOMETPUU M CIEJCTBUS M3 HHUX MIPU PEUICHHUH T'€OMETPUYECKUX
3azad.

OnepupoBarh NOHATHAMHU: MAPAILIEIBHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TIOCKOCTEH.

KnaccuguupoBars B3auMHOE PacHoOI0KEHHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU ABYTPAHHOTO yria, pedpo IBYIpPaHHOTO
yriia; JMHEHHBIN Yrojl ABYTPaHHOTIO yIJia; TpaJdyCHast Mepa JBYIPaHHOIO yIJIa.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBINYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPABHJILHBIA MHOTOTPAaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (MHpaMuia; MpU3Ma, HPSIMOYTOJbHBIN
napaiesienumne, Kyo).

KnaccudunupoBars MHOrOrpaHHUKH, BBIOUPAst OCHOBAHUS JUIs KiacCU(UKAUU (BBITYKIIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHHUKH; MPAaBWIBHBIE MHOTOTPAHHUKH; TPSMBIE W HAKIOHHBIC MPU3MBI,
napauieNenune/abl).

OmnepupoBaTh MOHATUSMH: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCIIONIb3YsS METO/I CIIEIOB.

CTpouTh CE€YeHHS MHOTOTPAHHUKOB METOAOM CIIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKUE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaum Ha HaXOXKICHHWE T€OMETPHUYECKHX BEIMYMH IO 0OpaslaM WM aJrOpUTMaM,
MIPUMEHSIS] U3BECTHBIC AaHAIUTUYECKUE METObI MIPHU PEIICHUU CTAaHAAPTHBIX MAaTeMaTHYEeCKUX 3a]ad
Ha BBIYUCIICHUE PACCTOSHUA MEXIY ABYMSI TOUKaMH, OT TOYKH JI0 TPSMON, OT TOYKH JI0 TUIOCKOCTH,
MEXY CKPEIIUBAIOIIUMUCS TPSIMbIMHU.

Pemrate 3amaum Ha HaXOXXICHHE T€OMETPHUECKUX BEIMYUH MO 00paslaM HId alfOpHTMaM,
MPUMEHSIS] U3BECTHBIC AaHAIUTUYECKUE METObl MIPU PEIICHUU CTaHIAPTHBIX MAaTeMaTHYEeCKHX 3a]adu
Ha BBIYHCIICHUE YTJIOB MEX/TY CKPEIINBAIOIIMMUCS TPSIMBIMU, MEXITY TPSMOU U INIOCKOCTBIO, MEXTY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Berauciate 00bEMBI M IJIOMIAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, MHpaMHia) C
pUMEHEHHEM (HOpMyJI; BBIUUCIATH COOTHOIIEHUS MEXIY IUIOMIAJIMH MOBEpXHOCTEH, 00bEMamu
MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMU: CUMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH;
HEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHGOPMALMIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U pUCYHKaX.

[IpumensaTs  reomeTpuyeckue  (GakThl A pPELIEHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEIOIararoInX HECKOIBKO IIaroB peIeH s, eCII yCIOBUS IPUMEHEHNS 3a/1aHbI B IBHOH (hopMe.

[IpuMeHsTh mpocTEHIIME NpPOrpaMMHBIE CPEJCTBA M DICKTPOHHO-KOMMYHMKAllMOHHBIE
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKUX 3a71ad.

[TpuBOAUTH MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HHU, PACIIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSATh MONy4YeHHbIE 3HAHUS HAa NPAKTUKE: AHAJIM3UPOBATh peaJbHbIE CUTYallUH U
MIPUMEHSTh N3YUEHHBIE MTOHATHS B TIPOIIECcCe MOMCKA PEHICHUsT MaTeMaTHYeCKH C(hOPMYITHPOBAHHOM
poOJIeMbl, MOJIEIUPOBATh PEAIbHBIE CUTYallUd Ha SI3bIKE T€OMETPUH, MCCIEeI0BaTh MOCTPOCHHbIE
MOJIEIA C HCIOJB30BAaHHEM TEOMETPHUYECKMX TOHSATHH W TEOopeM, ammaparta aireOphl; pemarh
MPAKTUYECKHE 33J]auH, CBA3aHHBIE C HAXOX/IEHNUEM F'€OMETPHUECKUX BETHYHH.

OmnepupoBarh MOHATHAMH: IWIMHAPUYECKAsh MOBEPXHOCTh, O00pa3yIoNIHe NIHIHHIPUICCKON
MOBEPXHOCTHU; HMJIMHAP; KOHUYECKasi OBEPXHOCTh, 00pa3yloIie KOHUUYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTh.

Pacnio3HaBath Tena BpameHus (LIUIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TTOTYYEHHUSI TEJT BPAIICHUSI.



KnaccuduimpoBaTs B3anMHOE pacnoyiokeHue chepsl U MITOCKOCTH.

OnepupoBarh MNOHSATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTAa, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOI0 €05, BHICOTA IIAPOBOTO CJIOA; IIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI UM IIIOMAAW TOBEPXHOCTEH TEN BpAICHUS, T'€OMETPUYECKUX TEl C
MpUMEHEHHEM (DOPMYIL.

OnepupoBarh MOHSATHUSAMH: MHOTOIPAHHUK, BIIMCAHHBINA B c(hepy U OMUCAHHBIA OKOJIO cephl;
cdepa, BliMcaHHas B MHOTOTPAHHUK UJIU TEJIO BPAIICHUS.

BbI4ucHsTE COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00bEMaMHU MTOTOOHBIX TEI.

N3o00paxaTs u3ydaemble (QUIypl OT PYKM M C MPUMEHEHHEM TPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJl BpAIICHUSI.

W3Bnekatrb, MHTEPHIPETUPOBATh W MpeoOpa3oBbIBaTh WH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

OrnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHsATh 1eWCTBHS CI0KEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaaIO0T.

[IpuMeHaTh nMpaBUIIO MapaIeICHUIIEAA.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MO1YJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXKAY BEKTOPAMH, CKAISIPHOE IMPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxomuth cymmy BEKTOPOB M IMPOM3BEACHHE BEKTOpAa HA YHUCIIO, Yrojl MEXIY BEKTOpamu,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT.

[IpumensTh  reomerpuueckue  (GakThl AN pElICHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEIITOJIAraAIOIINX HECKOJIBKO IIIATOB PEIICHHUS, €CJIA YCIOBHS MPUMEHEHUS 3aaHbl B IBHOU (popme.

Pemate mpocreiiline reomMeTpuueckue 3aJadd Ha NPUMEHEHUE BEKTOPHO-KOOPJIMHATHOIO
MeTo/1a.

Pemate 3agaunm Ha [10Ka3aTEIbCTBO MATEMAaTUYECKMX OTHOIIEHMM M HaXOXICHUE
T€OMETPUUYECKUX BEIUYMH MO 00paslaMm WIW aJlropuTMaMm, MPUMEHsISI M3BECTHBIE METONBI TMpHU
peLIeHNH CTaHAAPTHBIX MATEMATUYECKUX 3a]au.

[IpuMenaTy mpocTeiie NPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI PU PEIICHUHN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTE MPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HU, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TONMyYEHHBIE 3HAHHWS Ha TPAKTUKE: AHAIM3UPOBATH pEATbHBIE CUTYyallMd |
MIPUMEHSITh W3YYECHHBIE MTOHATHS B TIPOIECCE MOMCKA PEIICHUs MaTeMaTUYecKu cPopMyTUPOBAHHOM
poOJIeMbl, MOJICTUPOBATh peajbHbIE CUTYAIlMU Ha S3BIKE TE€OMETPHUH, UCCIEIOBATh IMOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM T'€OMETPUUECKUX TOHATUH W TeopeM, ammapara anreOpbl; periarhb
MPAKTUYECKHUE 3a7]a4H, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEITUYHH.

Ilpeomemmnoie pesyromamol:

OcBoenne yueOHOro Kypca «BepoATHOCThP M CTaTHCTHKAa» Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHMs JTOJDKHO OOECTEYMBATh JIOCTHIKEHHUE CIEAYIONIMX MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIabTaTOB:

YuTtaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSAMU: cpeiHee apupMeTHUecKoe, MeAraHa, HauOoJbllee, HauMeHbIIee
3HAUEHHUE, pa3Max MAacCUBA YHCIIOBBIX IaHHBIX.

OnepupoBaTh MOHATHSAMH: CIy4alHBIM SKCIEPUMEHT (OMBIT) W ClydyailHOE COOBbITHE,
JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HMCXOJ) CIyY4allHOI'O ONbITA; HAaXOJUTh BEPOSITHOCTU B



OIbITaX C PAaBHOBO3MOYKHBIMU CIIy4allHBIMH COOBITHSIMHM, HaXOAWTb U CPaBHUBATb BEPOSITHOCTU
COOBITHH B M3YUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX.

Haxonute u QopmynupoBaTh COOBITHS: MEepecedeHHe U OObEIUHEHUE IaHHBIX COOBITHH,
cOOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO; MTOJIb30BAThCs qUarpaMMamu Jitiepa u hopmMymoi
CJIOKECHHSI BEPOSITHOCTEH NPU PEILEHUM 3a/a4.

OmnepupoBaTh TOHSATHSAMH: YCIOBHAs BEPOSATHOCTb, HE3aBUCHMBIC COOBITHS; HAXOAWUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOXKEHHUS, C IIOMOILBIO IepeBa CIy4aliHOrO OIBITA.

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

OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPHsI UCIIBITAHUM, YCIIEX U
HeyJa4ya; HaXOJIUTh BEPOATHOCTU COOBITHI B CEpUU HE3aBUCHMBIX UCIIBITAHUH 10 MEPBOTO yCIeXa;
HaXO/UTh BEPOSITHOCTU COOBITUI B CEpUU UCIIbITaHUH bepHyIn.

OnepupoBaTh NOHATUSAMM: CiIydaiiHas BEIMUYMHA, paclpeesieHue BEPOSITHOCTEN, Auarpamma
pacrpeneseHusl.

CpaBHUBaTh BEPOATHOCTH 3HAUYEHUH CIy4allHONW BEIMYMHBI 10 PACHPEICIICHUI0 WU C
IIOMOLIBIO AUATrPAMM.

OnepupoBaTh MOHATHEM MaTEMaTHYECKOI'O  OXWUJAHUS; MPUBOAUTH IPUMEPBI, Kak
IIPUMEHSIETCd MAaTeMaTU4eCKOe OXKUJAHUE CIydalHOM BEJIIMYMHBI HAXOJUThb MaTeMaTU4YECKOE
OKUJAHME 10 JaHHOMY PACIPENEICHHUIO.

Hwmetsb npeacTaBieHue o0 3aKoHe OOJIBIINX YUCEI.

Nmets npeacraBieHne 0 HOPMAIbHOM PaCIpENeICHNH.

Memanpeomemmnule pe3yiomamol:
MeTtanpeameTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mpeamera «MaremMaTHKa»
XapaKTePU3YIOTCS OBJIJICHUEM YHHUBEPCAITLHBIMU no3HasamenbHuIMU oelicmeusmu,
VHUBEPCAbHLIMU ~— KOMMYHUKAMUBHbIMU — OCliCMEUAMY, — YHUBEPCANbHbIMU — pecyIsimuUeHbIMU
OelcmeusIMu.
1) Vuueepcanvuvie nosnasamenvuvle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00VHAIOWUXCA (0CBOEHUe Memo008 HO3HAHUSL OKPYICAlowe2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayuet).
Ba3oBble 1oruveckue aeicTBUA:
® BBISIBISITH M XapaKTEPH30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB, IMOHITHH,
OTHOLICHUHA MEeXAy TMOHATHAMM; (OPMYJIHPOBATh OINpPEAEICHUs IOHATUH; yCTaHABIMUBATh
CYIIECTBEHHBIN NMPU3HAK KIACCHU(PHUKAIIMHA, OCHOBAHUS JIJIsl 00OOIICHUS U CPAaBHEHUS, KPUTEPUHU
MIPOBOJIUMOIO aHAJN3a;

® BOCIPUHMMATh, (OpPMyIUpOBaTh U NPEOOpPa3OBBIBATH CYXKJIEHHS: YTBEpAMUTENbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IME; YCIOBHBIE;

® BBIIBIIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUNs B (paKkTax, JaHHBIX,
HAOIOACHUAX M YTBEPKICHUAX; NpEIJIaraTh KPUTEPUHU Ui BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JenaTh BBIBOJBl C HCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKITIOYCHNH, YMO3aKIIIOUSHUI TI0 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKMX YTBEPKICHHU (TIpSIMBIE U OT
NPOTHUBHOIO), BBICTPAaWBaTh apPryMEHTAllUI0, TPUBOJIUTH HPUMEPbl U  KOHTPIPHUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

e BBIOMpaATh CHOcOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEILEHUS,
BbIOMpPATh HanboJIee MOIXOAAIIMMI ¢ YIETOM CaMOCTOATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:
® WCIOJNB30BaTh BOIPOCHI KaK WCCIEAOBATEILCKUH HMHCTPYMEHT TIO3HaHUS; (OPMYIHPOBATH

BOMPOCHI, (DUKCHUPYIOIIME MNPOTHBOpEYHE, NpoOjeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHPOBATH THITOTE3Y, APTyMEHTHPOBATH CBOIO MO3UITHIO, MHEHHE;
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¢ [POBOAUTH CAMOCTOATCIIBHO CHHaHI/IpOBaHHBIfl SKCIICPUMCHT, UCCIICAOBAHUC 110 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOTr0 OOBEKTa, SBJICHHS, TMPOIECCa, BBISBICHHIO 3aBHCHMOCTEH
MeXy 00beKTaMHU, SBICHUSMH, POIIECCAMU;

® CcaMOCTOAITENbHO (OPMYIHUPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHOIO
HaAOII0ICHUsI, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYCHHBIX PE3Yy/IbTaTOB, BHIBOJAOB U
000011IeHMI;

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

Pa6ora ¢ undopmaunmeii:

® BbIBIATH JAedUUUTHl MHQOpPMALMM, NAaHHBIX, HEOOXOJUMBIX JUIs OTBETA Ha BOIPOC W IS

peleHus 3a1a4u;

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

® CTPYKTYpHpPOBaTh WH(MOPMAIUIO, MPEACTaBIATh €€ B Pa3IUYHBIX (opMax, HUTFOCTPUPOBATH
rpauIecKu;

® OILIEHUBATh HAAEKHOCTh UH(OPMAIIMH 10 CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvlie KOMMYHUKamu@Hbvle Oelicmeus, 00ecneuusarom coopmMuposaHHoCmy
COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wmenne:
® BOCIPUHMMATh U (OPMYIMPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBUSAMU U LENIAMU OOIIECHUS;

SICHO, TOYHO, I'PaMOTHO BBIPaKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMSI 10 XOY PEIICHUs 3a1a4l, KOMMEHTUPOBATh MTOJyYEHHBIH pe3ysbTar;

e B Xoie OOCYXAEHHUS 3aJaBaThb BOINPOCHl MO CYLIECTBY OOCYXJIaeMONH TeMbl, IPOOJIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJIEH, HALEJIEHHbIE HAa MOUCK PEIICHUS; COMOCTaBJISATh CBOU
CYXJIEHUS C CYXJECHUSAMH APYrMX YYaCTHUKOB JUaJIora, OOHApy>KUBaTh PaziIMuue U CXOACTBO
MO3UIHI; B KOPPEKTHOH (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

® [IpPEeACTaBIATh pPE3yJAbTaThl pEIIEHUs 3a/ladyd, OKCIIEpUMEHTa, HCCIEeIOBaHUs, IIPOEKTa;
CaMOCTOSITENILHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3ajad Mpe3eHTaluu |
0COOEHHOCTEH ayAUTOPUH.

CoTpyanunuecTBo:
® [IOHMMaTb W MHCIIOJB30BaTh MNPEUMYIIECTBA KOMAaHAHON M HMHIMBUAYaJbHOH pabOTHl MpHU

pelieHnr y4yeOHBIX 3a/]ay; NPUHHUMATh 1eJIb COBMECTHOM JEATEIbHOCTH, IUIAaHUPOBATH
OpraHU3alMI0 COBMECTHON pPabOTHI, paclpenessaTh BUIbl padoT, JOroBapHBaThCs, 0OCYXIaTh
MIPOIIECC U pe3ybTaT padOThl; 0000IIATh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B TIpyNHoBbIX (opmax paboTbl (oOCykaeHUs, OOMEH MHEHHi, «MO3roBbIE
LITYPMBI» M HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C
JIPYTMMH YI€HaMU KOMaHJbl; OLIEHHWBATh KAaueCTBO CBOEro BKJIaJa B OOMIMHA MPOIYKT IO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynamuensie Oeiicmeus, obecneuusarom Gopmuposanue cMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTaBJIATh IUJIAH, aJTOPUTM pELIeHHUS 337a4yH, BBIOMpaATh CHOCOO pemeHus ¢ Yy4E€ToM
UMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM HH(pOpMaluu.

CaMOKOHTPOJIb:

e BIAJETh HaBbIKAMU IO3HABATEJIIbHOM pedeKCHu KaK OCO3HaHHsS COBEpIIAaeMbIX AEHCTBUHA U
MBICIMTENBHBIX ~ MPOLECCOB, MX  PE3ylbTaTOB; BIAJETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHuss MaTeMaTUYecKol 3a1auu;
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® T[pPEIBUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpH pELICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLIEHUBATb COOTBETCTBUE Pe3yibTaTa LENU U YCIOBUAM, OOBSACHATh NPUYMHBI JOCTHKEHUS WU
HEJIOCTHKEHHUS ~ PE3Yy/lbTaTOB  JEATEIBHOCTH, HAXOIUTh  OIIMOKY, JaBaTh  OICHKY
IPUOOPETEHHOMY OIIBITY.

Oco0oe 3HaueHHe MmpeaMeT UMeeT Mpu (POPMUPOBAHUU U PA3BUTHUH OMPEICIICHHBIX OOIIUX
KOMIIETECHLIUM:

OK O0l. BeiOupare cnocoObl pemieHus 3aaad  NpodecCHOHATBHON  JeATEIBbHOCTH
IIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnosnb3oBaTh COBPEMEHHBIE CpEICTBA MOKMCKA, aHajdu3a W HHTEpHpeTauu
uHbopManuy, ¥ HMHOOPMAIIMOHHBIC TEXHOJOTMU Ui BBIMOJHEHUS 33434 Npo(ecCHOHANTbHOM
NeSITeNIbHOCTH;

OK 03. IlmanupoBath M peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHATBPHOE W JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO IEATEIBHOCTh B MNpodeccHOHANbHON cdepe, HCIOoIb30BaTh
3HAHUS 10 PAaBOBON U (PMHAHCOBOW I'PAaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUsX;

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 05. OcymiecTBisTh YCTHYIO U IUCbMEHHYIO KOMMYHUKAILIMIO Ha TOCYJIaPCTBEHHOM SI3bIKE
Poccuiickoit @eaepanuu ¢ yaeToM 0COOEHHOCTEH COIMATLHOTO U KYIbTYPHOI'O KOHTEKCTA;

OK 06. IIposBasTh rpa)xaaHCKO-IATPUOTHUECKYIO MO3ULMIO, JTEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUNUCKUX TYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE
C YyYEeTOM TapMOHM3alM{ MEXHAIIMOHAJIbHBIX W MEXKPEJIUTHO3HbIX OTHOIIEHUH, MNPUMEHSTh
CTaHJIapPThl aHTUKOPPYIIIUOHHOTO TIOBEJICHUS;

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIECH CPEelbl, peCypcocOepesKeH IO, TPUMEHSTh
3HaHUA 00 U3MEHEHUHU KJIMMaTa, IPUHIIUIIBI OepeKIMBOTrO MPOU3BOACTBA, (P (HEKTHUBHO JIEHCTBOBATH
B UPE3BBIYAIHBIX CUTYAIHSIX;

OK 08. Hcnonb3oBaTh cpeiacTBa (U3HYECKOM KYJIbTYpbl Ui COXpPAHEHUS M YKpEIUICHUS
3/10pOBbsl B Ipoliecce NMpo(eccHOHANbHON AESITEeIbHOCTH U MOAJEpKaHUS HEOOXOJUMOIro YpOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH;

OK 09. TIlonb3oBaTbCcsi MNpo(ecCHOHAIBHON JOKyMEHTAallUe Ha TOCYylIapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1. O0bemM yueOHOM HATPY3KH M BHAbI Y4e0HOI padoThI

Buj yueOHoi1 padoThI Konuuecmeo
yacos
O0bEéM 00pa3oBaTeIbHOI HATPY3KH 232
Bcero 3ansTuii 224
B TOM YHCJIE:
IPAKTUYECKHE 3aHSTHS 48
po¢eCCHOHAIBPHO-OPHUEHTHPOBAHHOE COJIep KaHMe (COAepIKaHNue 20
MPUKJIATHOTO MOJTYJISA)
Koncynpranuun 2

Ilpomescymounas ammecmayusn 6 popme 3x3amena (4 cemecmp) — 6 uacos
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2.2. TemaTu4ecKuil IVIaH U coaep:xkanmne yuyeoOHoro npeamera O/1.07 Mamemamuxa

=
5 =
O0beMm, akaj. 1/ S E =
B TOM YHCJIE B 2 = g
HaumeHoBaHHE Pa3e;0B i TeM Conep:xkanue yuyeOHOro marepuasa u GopMbl OPraHu3aMuM JAesiTeJIbHOCTH dopme i} = o >
o0yyawmmxest NPaKTHYEeCKOMH > 2 2
MOATOTOBKH, = z 2
aKax 9 Z = S
5 >
1 2 3 4 5
10 KJIACC 130
Pa3znen 1. Asnredopa u Hauaja MAaTeMAaTHYeCKOT0 aHAJIN3a 44
Tema 1.1. MHo:xecTBa Coaep:xanue y4eOHOro MaTepuaJia 12 OK 01,
panuoHAJIbHBIX H 1. MHoxecTBoO, onepaiy HaJ MHOecTBamu. [luarpammsl Diinepa—BenHna. 1 OK 02, 1
ACMCTBUTEIbHBIX YU CE. 2-3. PanimonanbHbIe yncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, TIPOIICHTHI, OK 03, 1
PaunonaibHbIe ypaBHEHHUS H GECKOHEYHBIE MIEPUOIMUECKHE APOOU. APU(DMETHIECKHIE OTIEPALIMH C 2 OK 04,
HCPaBCHCTBA paloOHaJIbHBIMU YHCIIAMU, TPe0Opa30BaHMsI YUUCIOBBIX BBIPAXKEHUI. OK 05
4-5. [TpumeHeHue ApoOeil ¥ MPOLIEHTOB Ul PELISHUs NIPUKIIAJHBIX 3a/1a4 U3 9 1
pa3NMYHBIX OTpacieil 3HAHWH U peabHOM JKU3HHU.
6-7. JleficTBuTenbHbBIC yicaa. PalnonanbHble U MppallMOHAIbHbIE YHCIIa. 1
ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMY yuciaMu. [Tpulmmkénnbie 5
BBIUMCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHHI.
8. ToxxnecTBa U TOXJIECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb 1 1
ypaBHeHHsI. HepaBeHCTBO, penieHre HepaBeHCTBA.
9. Meroz HHTEPBAJIOB. 1 1
10. Penrenue nenpIx U IpOOHO-pAIIMOHAGHBIX YPAaBHEHUH U HEPABEHCTB. 1 1
B ToM 4ncJie IPAKTHYECKHUX 3aHATHH 2
11-12. TIpakTuueckoe 3anstue Ne 1: MHOXKecTBa pallMOHATBHBIX U 9 2

HGfICTBI/ITCJ'IBHBIX YHuCeII. PaHI/IOHaJ'IBHI)Ie YPaBHCHHA U HCPABCHCTB.
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Tema 1.2. @ynkuum u rpaguku. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01,
CreneHs ¢ HeIbIM OKA3aTe1eM 13. ®ynkmus, cnocoOwl 3aaanus GyHKIUKA. B3anMHO 0OpaTHbIE QYHKITHUH. 1 OK 02,
YérHble 1 HeUETHBIC (PYHKIINH. OK 03,
14. T'padux Gpyrxmun. O6IacTh ONpEIEIeHIs i MHOKECTBO 3HAUYCHHIA 1 OK 04,
¢dyukimu. Hynu ¢yukin. [IpoMeKyTKH 3HAKOITOCTOSHCTBA. OK 05
15. Creniens ¢ nensiM nokazarenaem. CtangapTHas ¢popma 3anucu 1
neiicTBUTeNpHOrO yncia. Mcnonb3oBanue noaxoasmei Gopmel 3amnucu
JeUCTBUTENBHBIX YUCEN JUIs PEIICHHs IPAKTUYECKUX 3a/1a4 U IPECTaBICHUS
JTAHHBIX.
16. CrenenHas ¢pyHKIHMS C HATypaJbHBIM M LIEJbIM NT0Ka3aTesneM. EE cBoiicTBa u 1
rpauk.
Tema 1.3. Apudpmernueckuii Coaep:xaHue yueOHOro MaTepuaJia 8 OK 01,
KOpPEeHb N—0il CTeNeHH. 17-18. ApudmeTrueckuii KOpeHb HaTypanbHOU cTenenu. CBoiicTBa 2 OK 02,
HppaunuoHajbHble ypaBHeHUsI U | apuMETHICCKOTO KOPHSI HaTypabHOU cTerneHu. JleiicTBHsI ¢ OK 03,
HEpPaBeHCTBA apru(METHYECCKUMH KOPHIMH N—O# CTETICHH. OK 04,
19-20. Pemenne uppanvoHaaIbHBIX YPaBHEHUH U HEPABEHCTB. 2 OK 05
21-22. CBoiicTBa 1 rpad)uk KOpHs N-0if CTENEHH. 2
B ToM uHciie IPaKTHYeCKUX 3aHATHH 2
23-24. Ilpaktudeckas padora Ne 2: ApupmMeTrueckuii KOpeHb N—Oi CTETEeHH. 2
HppanmoHanbHble YpaBHEHUS] M HEPABEHCTBA.
Tema 1.4. ®opmy.ibl Cojaeprxkanue yueOHOro MaTepuaJa 14 OK 01,
TPUTOHOMETPHH. 25-26. CuHyc, KOCHHYC M TaHT€HC YMCIIOBOI'O apryMEHTa. 2 OK 02,
TpuronomerpuiecKue 27-28. ApKCHHYC, apKKOCHHYC M aPKTaHI'€HC YUCIIOBOTO apryMEHTA. 2 OK 03,
YPaBHEHHS 29-30. Tpuronomerpuieckas OKpy>KHOCTb, OIpeIeTICHHE TPUTOHOMETPUIECKUX 2 OK 04,
(YHKIIMI YKCIOBOTO apryMeHTa. OK 05
31-32. OcHOBHBIE TPUTOHOMETPHUECKHE (DOPMYIIBIL. 2
33-34. IlpeoOpa3oBaHNe TPUTOHOMETPHUECKUX BBIPAKECHUI. 2
35-36. Pemienyrie TpUroHOMETPUYECKUX YPABHEHUH. 2
B ToM 4nciie NPAKTHYECKUX 3aAHATHI 2
37-38. Ilpaktuueckoe 3aastue Ne 3: @OpMyIbl TPUHTOHOMETPHH. 9

TpuroHomeTpuyeckue ypaBHEHHUs.
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IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/lePKaAHUE (COIepPKAHME
NMPUKJIAJTHOTO MOYJIfA)

Omnwucanue Nponu3BOACTBEHHBIX MPOIIECCOB C MOMOIIBIO IPAUKOB (PYHKITHIH.
Hcnonbs30BaHne CBOMCTB TPUTOHOMETPUUYECKUX (YHKIIUHA B MPO(EeCCHOHATBHBIX
3aJ]a4ax.

Tema 1.5. IlocaenoBareabnoctu u | Conep:kaHue y4eOHOT0 MaTepuaJa 6 OK 01,
Nnporpeccuu 39-40. I[TocenoBaTeILHOCTH, CIIOCOOBI 3a/IaHKS TOCIEA0BATCIIBHOCTCH. OK 02,
MOHOTOHHBIE TTOCIISIOBATEIHPHOCTH. AprudMeTHIecKas U TeOMETpHUIeCKas 2 OK 03,
nporpeccuu. Mcnonp3oBanue nporpeccuy s PEIICHHs] pealbHbIX 3a1a4 OK 04,
MPUKJIATHOTO XapakTepa. OK 05
41. beckoHeYHO yOBIBarOIIas reoMeTpuueckas mporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBaOIIECH FeOMETPUUECKOM MPOrPECCUH.
42. ®opmyna CI0KHBIX MTPOIICHTOB. 1
B ToM yHciie IPaKTHYeCKUX 3aHATHH 2
43-44. Tlpaktuueckoe 3ansaTre Ne 4: itoroBast KOHTpoJibHas paboTa 3a Kypc 2
anreOppl ¥ Ha4ajl MaTeMaTthyeckoro aHanu3za 10 kiacca.
Pa3nea 2. I'eomerpus 54
Tema 2.1. BBeenne B Conep:xaHue yueOHOro MaTepuaJia 6 OK 01,
CTepeoMeTpHIO 45. OcHOBHBIE MTOHSATHS CTEPEOMETPUH: TOUKA, MpsiMasi, IIIOCKOCTb, OK 02,
npoctpaHcTBo. [IpaBuia n3o0pakeHus: Ha pUCYHKaX: U300paKeHUs 1 OK 03,
TJIOCKOCTEH, MapasyIebHBIX NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA. OK 04,
46. TTonsTHS: IEpeceKaroInecs TNIOCKOCTH, IEPECEKAIOIINEecs psMast U 1 OK 05
TJIOCKOCTb.
47. 3HaKOMCTBO ¢ MHOTOT'paHHUKAaMHU, U300pakeHne MHOTOTPAaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX.
48. HayanbHble cBeIeHHS 0 KyOe U TUpaMHJie, UX pa3BEPTKU U MOAEIIH. 1
CeueHnsi MHOTOTPAHHUKOB.
49-50. [TonsTHE 06 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI 2
CTEPEOMETPHUH U CIIECJICTBHS U3 HUX.
Tema 2.2. [Ipsimbie u m1ockoctu B | CoaepskaHue y4eOHOr0o MaTepuaJia 10 OK 01,
npocrpancrse. [Tapamiensnocts | 51. BanMmHoe pacnosioskeHre IpsIMbIX B IPOCTPAHCTBE: MEepeceKarouecs, 1 OK 02,

16




NPAMBIX U IIOCKOCTEl

MapaJijiCJIbHBIC U CKPCHIMBAOIINECCA MPAMBIC.

OK 03,

52. [lapaynenbHOCTh NPSIMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE: MapajuieIbHbIC 1 OK 04, 1
IpsIMbIe B IPOCTPAHCTBE; NAPAIIICTBHOCTh TPEX NPSMBIX. OK 05
53. [lapamnenbHOCTh NPAMBIX M INIOCKOCTEH B pocTpaHcTse: [lapamnensHocTs 1 1
IPSIMOH U TIOCKOCTH.
54. Yribl ¢ cOHaNpaBJIEHHBIMU CTOPOHAMU. YTOJI MEXy IPSIMbIMH B 1 1
IPOCTPAHCTBE.
55. [apainenbHOCTh MIIOCKOCTEN: MapajuiebHble IockocTu. CBolicTBa 1 1
MapajuIeIbHBIX TIOCKOCTEH.
56. [IpocTeiinie mpocTpaHCTBEHHBIE (GUTYPHI HA TIOCKOCTH: TETPadIp, KYO, 1 1
napajuiesienune.
57-58. IlocTpoenue ceueHmit 2 1
B TOM uHciie IPAKTHYeCKUX 3aHATHH 2
59-60. Ilpaktuueckoe 3ansarue Ne 4: [IpsMbie U IIIOCKOCTH B IPOCTPAHCTBE. 9 2
[TapanesnbHOCTh NPSMBIX M IJIOCKOCTEH.

Tema 2.3. [lepnenaukyasipuocts | Coaep:kanue ydueOHOro Mmarepuasia 5) OK 01,

NPAMBIX U IIOCKOCTEl 61. [leprieHANKYIIPHOCTH MPSMON U IFIOCKOCTH: TIEPIICHINKYIISPHBIE MTPSIMBIE B 1 OK 02, 1
IIPOCTPAHCTBE. OK 03,
62. [IpsiMple mapasuienbHble U NePISHINKYISPHBIE K MIIOCKOCTH. 1 OK 04, 1
63. IIpu3HAK MepHeHMKYISPHOCTH NPSMOMN M IIIOCKOCTH. 1 OK 05 1
64. Teopema o mpsIMOil EePIEHANKYIISIPHON TJIOCKOCTH. 1 1
65. [leprieHANKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IIOCKOCTH, 1 1
paccTosiHuE OT MPSAMOMN J0 MIIOCKOCTH.

Tema 2.4. Yrabl mexny npsimbivu | CoaepskaHue yueOHOr0o MaTepuaJia 8 OK 01,

1 IVIOCKOCTSAMH 66. Yribl B IpOCTPaHCTBE: YIoJI MEXJy MPSIMOI U MIIOCKOCTBIO. 1 OK 02, 1
67. JIByrpaHHBI{ YTOJI, JIMHEHHBIN YToJ IBYTPAHHOTO YTJIa. 1 OK 03, 1
68-69. [lepneHANKYIIPHOCTD IIOCKOCTEH: MPU3HAK TIEPIIEHMKYIAPHOCTH JIBYX 5 OK 04, 1
IJIOCKOCTEH. OK 05
70-71. Teopema o TpEX MEPIICHIUKYIIIpaXx. 2 1
B ToM 4nciie NPAKTHYECKUX 3aHATHI 2
72-73. Ilpaktudeckoe 3aasatue Ne 5: [leprieHAUKYIIPHOCTD MPSIMBIX U 2 2
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IJIOCKOCTEM. YTJIbl MEKIY NPSMBIMU U IJIOCKOCTSIMH.

Tema 2.5. MHOrorpaHHMKH Coaep:xkaHue y4eOHOro MaTepuaJia 12 OK 01,
74. IloHsATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHHUKA, BBITYKJIbIE 1 OK 02,
Y HEBBINYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOTOTPAHHHKA. OK 03,
75. Ilpusma: n-yroybHas mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; IIpsIMast U 1 OK 04,
HAKJIOHHAS [TPU3MBbI; OOKOBas ¥ MOJIHAS IIOBEPXHOCTH IPH3MEI. OK 05
76. [lapamenenunesn, NpsiMOYToJbHBIN HapaJlIeJenuIe]] U ero CBOMCTRA. 1
77. Ilupamupaa: N-yroipHasi MUpaMua, TPAaHU U OCHOBAHUE MIUPAMHUIBL; OOKOBAsI 1
U TOJIHAsl IOBEPXHOCTh MUPAMU/Ibl; IPAaBUIbHAS U YCEUEHHAs NUpaMU/a.
78. [IpaBuIbHBIC MHOTOTPAHHUKH: TIOHSATHE MTPABHILHOTO MHOTOTPAaHHUKA;
IIpaBUJIbHAS IPU3MA U NIPaBUJIbHAS MPAMUA; IPAaBUIbHAS TPEYToJbHAas 1
MUPaMUIa ¥ PABUWIIbHBINA TETpadp; KyO.
79. IIpencrasneHue o MPaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, 10JIEKadIp U 1
HKOCaIp.
80. CuMmMeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, ITPSIMOIA,
IJIOCKOCTH. DJIEMEHTBHl CHMMETPUHU B IUPAMUJIaX, apajuleenune1ax, 1
MIPABUIILHBIX MHOTOIPaHHHKAX.
81. Beruncienue 3JeMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHald, YIJIIbL. 1
82. [1nomaas 00KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, 1
IJIOUIa/1b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON ITPU3MBI.
83. [Tnomaas OOKOBO MOBEPXHOCTH M TIOBEPXHOCTH MTPABHIILHON ITUPAMHU/IHI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMUIBI.
B ToM yunciie NpaKkTHYeCKUX 3aHATHI 2
84-85. Ilpaktuueckoe 3ansatue Ne 6: MHOrorpaHHUKH. 2
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue
NPUKJIATHOTO MOIYJIs)
[Tpumepsl cummeTpuii B npodeccun. CUMMETpHSI B IPUPOJIE, ApXUTEKTYPE,
TEXHHKE, B OBITY.
Tema 2.6. O0bEMBI Coaep:xaHue yueOHOro MaTepuaJia 13 OK 01,
MHOTOTPAHHHKOB 86. IlonsTHE 06 00BEME. 1 OK 02,
87-88. O0vEM mupamuapl. OOBEM TPU3MEI. 2 OK 03,
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B ToM yunciie IPaKTHYeCKUX 3aHATHH 10 OK 04,
89-90. IIpaktruueckoe 3anstue Ne 7: O0bEMbI MHOTOTPAHHUKOB. 2 OK 05 2
91-92. Ilpaktuueckoe 3anarue Ne 8: [loctpoeHne ceyeHnii B MHOTOTPaHHHUKE. 2 2
93-94. IIpaktruueckoe 3ansaTue Ne 9: Beraucinenue pacCToSHUN: MEKITY TBYMS 2
TOYKaMH, OT TOYKH JI0 MPSIMOH, OT TOYKH JI0 MIIOCKOCTH, MEKIY 2
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.
95-96. I[Ipaktuueckoe 3ansaTue Ne 10: BeraucieHue yrioB: MexIy 2
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXIY TPSIMOH U TNIOCKOCTBIO, IBYTPaHHBIX 2
YIJIOB, YTJIOB MEXKY IJIOCKOCTSIMHU.
97-98. Ilpaktuueckoe 3anarue Ne 11: toroBas KoHTponbHast paboTa 3a Kypc 9 2
reomerpuu 10 kiacca.
Pasjen 3. BeposTHOCTDH M CTATHCTHKA 32
Tema 3.1. [IpencraBienune Coaep:xxanue yueOHOro MaTepuaJia 3
JAHHBIX U oNMHcaTeJIbHas 99. IlpencraBiieHre JAHHBIX C TOMOIIBIO TAOJIHI] U JHarpaMM. 1 OK 01, 1
CTATHCTHKA 100-101. Cpennee apudmeTnueckoe, MeIuaHa, HauOoIbIIIee U HAUMEHbIIIEe OK 02, 1
3HAYEHUS, pa3Max, JUCIEPCUsl, CTAaHIapTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB. OK 03,
2 OK 04,
OK 05,
OK 09
Tema 3.2. Ciiyuaiinbie ONBITHI U Conep:xaHue yueOHOro Marepuaja 4 OK 01,
cay4daiiHble COOBITHS, ONIBITHI C 102. CnyuaiiHble 3KCIIEpUMEHTHI (OMBITHI) U CIIydaiiHble COOBITHS. 1 OK 02, 1
PABHOBO3MOKHBIMH DnemMeHTapHble COOBITHSI (MCXOIbI). OK 03,
3J1eMeHTAPHBIMM MCX0JAMHU 103. BeposTHOCTb cityyaifHOro coObITHS. BeposTHOCTH cOOBITHII B ONBITaX C 1 OK 04, 1
PaBHOBO3MOYKHBIMU JIEMEHTAaPHBIMU COOBITUSIMHU. OK 05
B ToM uHciie IPaKTHYeCKUX 3aHATHH 2
104-105. ITpakTrueckoe 3ansTue Ne 12: BeposTHOCTb Cl1y4aifiHOTO COOBITHSI. 2 2
IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKAHNeE (COMepPKaHUe 1
NPUKJIATHOTO MO1YJIs1)
BeposiTHOCTB B Mpo(hecCHOHAIBHBIX 3a/1a4ax.
Tema 3.3. Onepannu Haj Coaeprxkanue y4eOHOIro MaTepuaJia 4 OK 01,
COOBITUSIMH, CJIOKEHHE 106-107. Omnepanmu HaJy COOBITUSAMU: TIepeceUeHHEe, 00BETMHEHNE COOBITHIA, 2 OK 02, 1
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BEpPOSTHOCTEI MIPOTHUBONOJIOKHBIE COOBITHS. J[[narpammer Diinepa. OK 03,
108-109. ®opmyna ClIOkKEHUS BEPOSTHOCTEH. 9 OK 04, 1
OK 05
Tema 3.4. YciaoBHast Copep:kaHue y4eOHOTr0 MaTepuaa 6 OK 01,
BEPOSITHOCTD, JiepeBo caydaiiHoro | 110-111. YcnoBHast BepOSTHOCTh. Y MHOXKEHHE BEpOSITHOCTEH. [lepeBo 5 OK 02, 1
onbITa, (hopmMyJia MOJTHOM CIIy4aiiHOTO SKCIEPUMEHTA. OK 03,
BEPOSATHOCTH M HE3aBHCHMOCTD 112-113. dopmyna nosnHo BeposTHOCTH. HezaBucuMele coObITHS. 2 OK 04, 1
coobITHil B TOM ync/e NPAKTHYECKUX 3aHATHI 2 OK 05
114-115. [Ipaktuyeckoe 3ansatue Ne 13: YciaoBHas u nojHasi BEpOSTHOCTb. 2 2
Tema 3.5. DiieMeHTBI Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01,
KOMOMHATOPUKH 116. KomOGuHaTOpHOE MPaBUIO YMHOKEHHS. 1 OK 02, 1
117. TlepectaHoBKH U (haKTOpHAIL. 1 OK 03, 1
118. Yucno coueTanuii. 1 OK 04, 1
119. Tpeyronsuuk Iackans. @opmyna 6uHoMa HeroToHa. 1 OK 05 1
Tema 3.6. Cepun Coaep:xaHue yueOHOro MaTepuaJia 3 OK 01,
MOCJIeI0BATEJbHBIX HCIIBITAHUI 120. bunapHbIii ClydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HEYylaya. OK 02, 1
HezaBucumpble ucnbitanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUH /10 IEPBOTO 1 OK 03,
ycrexa. OK 04,
121. Cepus He3aBHCHMBIX HCTIbITaHui bepHymn. 1 OK 05, 1
122. Cepust He3aBUCUMBIX MCTIBITaHui. [IpakTrdeckas pabora ¢ 1 OK 09 1
WCTIOJIH30BAHUEM IJIEKTPOHHBIX TAOJHII.
Tema 3.7. Cnyuaiinbie Besimuunbl | CogepskaHue y4eOHOro MaTepuaia 8 OK 01,
U pacnpeeieHust 123. CnyuaitHast BeTMIMHA. 1 OK 02, 1
124. Pactipenenenue BeposiTHOCTEH. Jlmarpamma pacrpeiesieHusl. 1 OK 03, 1
125-126. CymMMa 1 IPOU3BEJICHHE CITyYaiHbIX BETHMYHUH. 2 OK 04, 1
127-128. TIpumeps! pactpeieNieH A, B TOM YUCIIe TEOMETPUIECKOE 9 OK 05 1
OMHOMMAJIBHOE.
B ToM 4ncJie NPAKTHYECKHUX 3aHATHH 2
129-130. [Tpaktudeckoe 3anstue Ne 14: toroBast KOHTposibHAs paboTa 1mo 2 2
Kypcy «BeposiTHOCTB M cTatucThKa» 3a 10 Kiacc.
11 KJ1ACC 94
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Paznen 4. Aaredpa u HayaJia MaTeMaTHYeCKOI0 aHAJIH3a 58
Tema 4.1. Ctenens ¢ Coaep:xkaHue y4eOHOro MaTepuaJia 9 OK 01,
PanMoOHAJBLHBIM MOKA3aTeJIeM. 131. Crenens ¢ panmoHaIbHBIM MOKaszareraeM. CBOWCTBA CTETICHH. 1 OK 02, 1
IToxazarenbHas QyHKIHS. 132-133. TIpeoOpa3oBaHme BEIPAXKEHUIA, COAEPIKAIMX PALIMOHAIBHbIE CTEIIEHH. 2 OK 03, 1
IlokasaTebHbIe ypABHEHHUS H 134-135. Tloka3aTenbHblE yPaBHEHHs M HEPABEHCTBA. 2 OK 04, 1
HEpPaBEHCTBA 136-137. ITokazarenbHas QyHKIHS, €€ CBOMCTBA U TpaduK. 2 OK 05 1
B TOM uynciie NPAKTHYECKUX 3aHATHI 2
138-139. IIpakTrueckoe 3ansatue Ne 15: CreneHsp ¢ paliiOHAITBHBIM 2
nokasareneMm. [loka3arenbHas Gynkuus. [lokasarenbHpie ypaBHEHUS U 2
HEpaBEHCTBA
Tema 4.2. Jlorapudmuyeckas Coaep:xxanue yueOHOro MaTepuaJia 7 OK 01,
¢pynkuus. Jlorapudmmuueckue 140. Jlorapudwm uncna. JlecsiTuuHble 1 HATYpaJIbHBIE JIOTAPU(MBIL. 1 OK 02, 1
YPABHEHHS U HEPaBEHCTBA 141-142. [IpeoOpa3oBaHue BEIPAKEHUH, COAECPKAIINX JIOTAPHUPMBIL. 2 OK 03, 1
143-144. JlorapudmMuuecKye ypaBHEHUs ¥ HEPABEHCTBA. 2 OK 04, 1
145-146. Jlorapudmudeckas GyHKIus, €€ CBOWCTBA U rpaduK. 2 OK 05 1
IIpodeccuonaILHO-OPHEHTHPOBAHHOE CO/IepPKaAHME (Codep:KaHue 1
NMPUKJIAJTHOT0 MOYJIAA)
Jlorapudmsl B mpupose u TexHuke. Jlorapudmudeckas cnupaib B IPUPOJIE.
Tema 4.3. Tpuronomerpunueckue | Coaep:kanue yueOHOro MaTepuajia 6 OK 01,
(GyHKIMH 1 UX rpaQUKH. 147-148. Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IrpauKu. 2 OK 02, 1
TpuronomerpuyecKune 149-150. IMpumMepsl TPUTOHOMETPUIECKUX HEPABEHCTB. 2 OK 03, 1
HepaBeHCTBA B TOM uHc/Ie NPAKTHYECKUX 3aHATHI 2 OK 04,
151-152. IIpakTrueckoe 3ansatue Ne 16: Jlorapupmuueckas GpyHKIus. OK 05 2
Jlorapudmuueckue ypaBHEHHs 1 HepaBeHCTBA. TpUrOHOMETpHUYECKrEe PYHKIIUU 2
u ux rpapuku. TpuronoMeTprueckre HepaBeHCTBA.
Tema 4.4. IIpousBoanas. Conep:kaHue y4eOHOTr0 MaTepuaJa 15 OK 01,
IIpumenenne npon3BoaHOM 153. HemnpepbIBHBIE () YHKIIHH. 1 OK 02, 1
154-155. MeTo1 MHTEPBAJIOB ISl PEIIEHHsI HEPABEHCTB. 2 OK 03, 1
156-157. TIpousBoauas Gpyukuuu. ['eoMeTpuuecKuil U GU3NUECKUNA CMBICIT 5 OK 04, 1
MTPOM3BOTHOM. OK 05
158-159. IIpon3BoaHbIe IMeMEHTAPHBIX (YHKITHA. 2 1

21




160-161. ITpousBoaHas CyMMBI, IPOU3BEICHUS], YACTHOTO (DYHKIIHH. 2 1
162-163. [IpumMeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO YHKIIUNA Ha 5 1
MOHOTOHHOCTb U DKCTPEMYMBI.
164-165. Haxox1eHre HauOoJIbIIIer0 ¥ HAMMEHBIIIETO 3HaYeHUs (PYHKIIMU Ha 5 1
OTpe3Ke.
166. [IpumeHeHre MPOU3BOIHOM I HAXO0XKICHUS HAWJTYYIIEro PEIICHUS B 1
MPUKIIAJHBIX 33a4aX, U ONPEACICHUs CKOPOCTH MPOLIecca, 3aJaHHOTO 1
dbopMy1oii unu rpaduKkom.
B ToM yHciie IPaAaKTHYeCKUX 3aHATHH 1
167. IIpakTrueckoe 3anstie Ne 17: IIpousBonnas. [IpuMeHeHre MpONU3BOIHOM. 1 2
IIpodeccuonaILHO-OPHEHTHPOBAHHOE CO/IepPKAHME (COdep:KaHue 1
NPUKJIATHOTO MOYJIs1)
HaxoxxaeHue onTuManbHOro pe3ysbraTa ¢ IOMOIIBIO IPOU3BOIHON B
NPAKTUYECKHX 33/1a4ax.
Tema 4.5. UnTerpaJ u ero Coaep:xxanue yueOHOro MaTepHuaJia 6 OK 01,
NpUMeHeHHUs 168-169. ITepBooOpasnas. Tabnuia nepBoOOpa3HBIX. 2 OK 02, 1
170-171. NuTerpain, reoMeTpu4ecKuii U pU3HMUECKUIN CMBICT MHTErpasa. 2 OK 03, 1
172-173. Beruucienue unterpana no gpopmyne Herorona—JleliOnuma. 9 OK 04, 1
OK 05
Tema 4.6. CucreMbl ypaBHeHH Conep:xaHue yueOHOro MaTepuaJia 9 OK 01,
174-175. CucteMbl TMHEHHBIX YPaBHEHHIA. 2 OK 02, 1
176. Pemenne npuKIaIHBIX 3a/1a4 C TIOMOIIHIO CHCTEMBI INHEHHBIX YPAaBHEHUH. 1 OK 03, 1
177-178. CucreMbl U COBOKYITHOCTH LEBIX, PAMOHATLHBIX, HPPALMOHATBHBIX, 5 OK 04, 1
M0Ka3aTeIbHbIX, JJOrapu(PMUUECKUX YPAaBHEHUI U HEPAaBEHCTB. OK 05
179. Vcnonp3oBanue rpadukoB PYHKIMHA I pEIICHUs] YPABHEHUH M CHCTEM. 1 1
180. [IpumeHeHue ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO 1
MaTeMaTHYeCKUX 3a]1a4d ¥ 3a/1a4 U3 Pa3IMIHbBIX 00JIaCTel HAYKU U pealbHOU 1
KHU3HH.
B ToM 4ncJie NPAKTHYECKHUX 3aHATHH 2
181-182. IIpakTtrueckoe 3anstue Ne 18: MuTerpan u ero npumeneHus. Cuctembl 2 2

YpaBHEHUU
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IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/lePKaAHUE (COIepPKAHME
NMPUKJIAJTHOTO MOYJIfA)
CocraBiieHre U penieHne mpodecCHoHaNbHBIX 3371249 C TOMOIIBI0 YPABHEHHIA.

Tema 4.7. HatypajibHble U 1eJIbIe
yucaa

Copep:kaHue y4eOHOTr0 MaTepuaa

183-184. HarypanbHble U 1ebIe YKCia B 33]]a9aX U3 pealbHON )KU3HU

185-186. [IpusHaky AETUMOCTH IEIBIX YHCEIL.

B TOM unciie IPAKTHYECKUX 3aHATHI

187-188. [Ipaktudeckoe 3ansitue Ne 19: MtoroBas KOHTpoIbHAsI paboTa 3a Kypc
ayreOpbl M HaYal MaTeMaTH4eckoro ananmsa 11 kiacca.

N (INININ OO

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

Paspen S. I'eomerpus

Tema 5.1. Tesna Bpamenust

Coaep:xxanue yueOHOro MaTepuaJia

189. Cdepa u map: neHTp, paauyc, IMaMeTp; IO b IOBEPXHOCTH Chephl.

190. B3aumuoe pacnonoxeHue chepsl U INIOCKOCTH; KacaTelbHask IIIOCKOCTh K
cdepe; momanb cepsl.

191. U3o06paxenue chepsl, mapa Ha miockoctu. CeyeHus mapa.

192. lununapryueckas MOBEPXHOCTb, 00pa3yIoIINe UIHHIPHIECKON
MMOBEPXHOCTH, OCh ITWIHHPHIECKON MTOBEPXHOCTH.

R |k P |k|o

193. ununp: ocHOBaHMS U OOKOBast TOBEPXHOCTh, 00pa3yroIas 1 oCb;
ionaib O0KOBOM M MOJTHOM MOBEPXHOCTH. M300parkeHne NUInHApa Ha
iockoctu. Pa3Béprka nununapa. CedeHus: TUIMHPA (TTI0OCKOCTHIO,
napajulebHON UM NEepIeHAUKYIISIPHON OCH IMIIMHAPA).

194. Konnueckas HOBEpXHOCTh, 00pa3yolie KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOH moBepXHOCTH. KOoHyc: OCHOBaHME U BepIIMHA,
o0pa3yromias ¥ OCh; IO/l OOKOBOU M MMOJHOW OBEPXHOCTH.

195. Yceuénnblii KOHYC: 00pa3yIoNIie U BRICOTA; OCHOBAaHUS U OOKOBast
MTOBEPXHOCTb.

196. N300paxenre KOHyca Ha TUIOCKOCTH. Pa3BEpTka koHyca. CeueHHs KOHyca
(TIIOCKOCTHI0, MapalIeNIbHON OCHOBAHMIO, U INIOCKOCTBIO, IPOXOASIIEH Yepe3
BEPIINHY).

197. KomOuHamus Ten BpalieHus: 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK,
OIIMCaHHBII 0KOJI0 cephbl; chepa, BOMCaHHAs B MHOTOTPAHHUK WK B TEJIO

OK 01,
OK 02,
OK 03,
OK 04,
OK 05
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BpalICHUSL.

Tema 5.2. O0bémbI TEN Copep:kaHue y4eOHOT0 MaTepuaJa 4 OK 01,
198. ITousarue 06 00BéEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEIL. 1 OK 02, 1
199. O6BEéM umuHapa, Konyca. O6BEM 1mapa 1 IIomams chepsl. 1 OK 03, 1
200. ITomo6HbBIe Tena B mpocTpaHcTBE. COOTHOMICHUS MEXKTY TUIOIIAISIMU 1 OK 04, 1
MOBEPXHOCTEN, 0OBbEMAMK TT0JOOHBIX TEI, OK 05
B TOM 4nciie NPAKTHYECKUX 3aHATHI 1
201. Ilpaktuueckoe 3anarue Ne 20: Tena Bpamenus. OObeMbI Tel. 1 2
Tema 5.3. BekTopsl n Coaep:xxanue yueOHOro MaTepuaJia 11 OK 01,
KOOPAHMHATHI B IPOCTPAHCTBE 202-203. BexTop Ha IUIOCKOCTH | B ipocTpancTBe. ClI0KeHUE U BEIYUTAHUE 9 OK 02, 1
BEKTOPOB. Y MHOYKEHHME BEKTOPA HA YHCJIO. OK 03,
204. PaznoxeHre BEKTOPa 10 TPEM HEKOMIUTAHAPHBIM BeKTOpam. [IpaBuiio 1 OK 04, 1
napajuiesienuiena. OK 05
205. IlpsimoyrosibHast cucTeMa KOOPAWHAT B IpocTpaHcTBe. KoopauHater 1 1
BekTopa. [IpocTeiilme 3a1aun B KOOpAUHATAX.
206. Yron mexay Bekropamu. CKaJipHOE MPOU3BEICHNE BEKTOPOB. 1 1
207. BeruricieHne yriioB MEXAY MPSIMBIMHU H TIIOCKOCTSIMHU. 1 1
208. KoopanHaTHO-BEKTOPHBIA METO/1 IPU PELICHUU T€OMETPUYECKHX 3a/1a4. 1 1
B ToM uHciie IPaKTHYeCKUX 3aHATHH 4
209. Ilpaktuueckoe 3anatue Ne 20: Pernenune 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM 1 2
MIPaBUJI ICHCTBHUI C BEKTOPaMHU.
210-211. Ilpaktuueckoe 3anarue Ne 21: BekTopbl 1 KOOpAUHATHI B 2 2
MIPOCTPAHCTBE.
212. VtoroBasi KOHTpoJIbHAs paboTa 3a Kypc reomerpun 11 ximacca. 1 2
Pa3nen 6. BeposTHOCTD M CTATHCTHKA 12
Tema 6.1. MaTemaTnueckoe Conep:kaHue y4eOHOTr0 MaTepuaJa 2 OK 01,
OKHMJaHHeE CIy4YaiiHO# BeJmuuHbl | 213-214. [Ipumepsl pUMEHEHHUs MaTEMaTHUYECKOTO 0KUIaHUs (CTpaxoBaHuUE, OK 02, 1
notepesi). MaTemaTnueckoe 0XKHUAaHUe CyMMBbI CITy4ailHbIX BEIHUYHUH. 9 OK 03,
MareMaTHueCcKoe 0’KUIaHNEe T€OMETPUIECKOT0 1 OMHOMHUAIEHOTO OK 04,
pacrpeeeHi. OK 05
Tema 6.2. /Iucnepcusi u Coaeprxkanue y4eOHOIro MaTepuaJia 3 OK 01,
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CTAH/IAPTHOE OTKJIOHEHH e 215-216. lucniepcust ¥ cTaHAapTHOE OTKIOHEHHE. Jlucnepcun 5 OK 02,
CJIy4aiiHOW BeJIMYHHbI reOMETPUYECKOTO M OMHOMHAIILHOTO PACIPEICICHHUS. OK 03,
B ToM 4unciie MPaKTHYeCKUX 3aHATHH 1 OK 04,
217. Ilpaktuyeckoe 3anarue Ne 22: PaboTa ¢ MCIOJIb30BaHUEM AJICKTPOHHBIX 1 OK 05,
TaOJIHIL. OK 09
Tema 6.3. 3akon 0oabmmx yucesa | Coaep:kaHue y4eOHOT0 MaTepHuaa 2 OK 01,
218. 3akoH OosbIKX YKcesl. BEIOOPOYHBIN METOT HCCIICIOBAaHUH. 1 OK 02,
B ToM yunciie NPaKTHYeCKUX 3aHATHH 1 OK 03,
219. IIpaktuueckoe 3anarue Ne 23: PaboTa ¢ uCHOIb30BaHUEM 3JIEKTPOHHBIX OK 04,
Ta0JIHnII. 1 OK 05,
OK 09
Tema 6.4. HenpepbiBHbIC Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01,
cjay4yaiiHble BeJTMYHHbI 220-221. Tlpumepbl HEMPEPHIBHBIX CIYYalHBIX BeTUYHH. OYHKIHS ITTOTHOCTH OK 02,
(pacnpeneJieHust) pacupeneneHus. PaBHoOMEpHOE pacnpeereHue U ero CBOMCTBA. 2 OK 03,
OK 04,
OK 05
Tema 6.5. HopmaabHoe Coaepxkanue y4eOHOro MaTepuaa 3 OK 01,
pacnpeaeeHune 222. 3agaum, MpUBOSIINE K HOPMAITBHOMY pacrpeaercHnto. OyHKIus 1 OK 02,
IIJIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIPENCICHHUS. OK 03,
B ToM 4unciie MpaKTHYeCKUX 3aHATHH 2 OK 04,
223. Ilpaktuueckoe 3anatue Ne 23: PaboTa ¢ HCIOIb30BAHUEM 3JIEKTPOHHBIX 1 OK 05,
TaOJIHII. OK 09

224. Tlpaktuueckoe 3anatue Ne 24: Vitoroas KOHTpoJbHast paboTa Mo Kypcy 1

«BeposaTHOCTh 1 cTatucTHKay 3a 11 kiacc.
B TOM YHUCJIE KOHCVYJIbTALIMN )
B TOM UHUCIJIE 5K3AMEH 6
Bcero 232
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3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI TIPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHn o
Peanu3anus nporpaMMel peMera TpedyeT HaIudusl yueOHOro KaOMHEeTa MaTeMaTHKY.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAZI0YHbIE MECTA MO KOJMYECTBY O0YJaIOIIUXCS;

- pabouee MecTO IpernojaBaTesns

TexHu4eckue cpecTBa O0yUCHUS:
- HOYTOYK;
- WHTepaKTHBHBIN KomIuiekc NextPanel.

3.2. UudopmannonHoe odecriedeHue 00yuyeHust

Ilepeuenb pexoMeHaAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOM
JUTEepaTypbl

OCHOBHbIE€ MCTOYHUKH:

1. Maremaruka: anrebpa ¥ Havaja MaTeMaTHYECKOrO aHajau3a, reoMeTpus. Anredpa M Havyana
MmateMatudeckoro anammsa. 10-11 kmacc. Amumon IIILA., Komsarua HO.M., TkaueBa M.B. mu
npyrue. — M.: [Ipocsemenue, 2022.

2. Marematnka: anrebpa M Hadaja MaTeMaTW4ecKoro aHanusa, reomerpus. ['eomerpus. 10-11
kiacce. AtanacsH JI.C., byry3os B.®., Kagomies C.b. u npyrue. — M.: IIpocsemenue, 2022.

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

kiacc. byry3os B.®., [IpaconoB B.B. nox penakuueit Cagoauuero B.A. — M.: IIpocBelenue,
2022.

JlonoJHUTeIbHbIEe HCTOYHMKH:

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

2. Maremaruka: anredpa 1 Hadajaa MaTeMaTHYeCKOro aHainusa, reomerpus. ['eomerpus. 11 xnacc.
CwmupaoB B.A., CmupnoBa .M. — M.: IIpoceemenne, 2019.

3. Maremaruka. ['eomerpus. 10 kmacc. Mepsnsk A.I'., Homuposckuii [[.A., [Tononckuii B.b.,
Sxup M.C.; nox penakmueit [lononsckoro B.E. — M.: TIpocsemienue, 2022.

4. Maremaruka. ['eomerpus. 11 kmacc. Mepsnsk A.I'., Homuposckuii [[.A., [Tononckuii B.b.,
Axup M.C.; noxa penaxuueii [logonsckoro B.E. — M.: [Ipocsemenue, 2022.

5. Marematuka: anreOpa ¥ Hayajga MaTeMaTHUYeCKOro aHallu3a, reoMeTpus. Anredpa u Havana
MareMatnuyeckoro aHanmms3a. 10 kmacc. Bunenkun H.S., UBames-Mycaros O.C., [BapuOypn
C.H. - M.: YOIl MHEMO3HMHA, 2015.

6. Martemarnka: anreOpa W HadaJla MaTeMaTHYECKOTO aHaIu3a, TeoMeTpus. AnreOpa u Hadaia
MaTemaruueckoro anammusza. 11 kmacc. Bunenkun H.S., WBame-Mycatos O.C., IIBapudypn
C.H. — M.: UOL]l MHEMO3UMHA, 2015.

DJleKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTe/bHbIE peCcypChl:

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

2. https://www.mathnet.ru/ (O6mmepoccuiickuii MaTeMaTHIECKUN TTOPTAT)

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

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

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

6. https://matematiku.ru/index.php (MaremaTrueckuii mopran «MaTeMaTHKY.PY»)

26


http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=16
https://www.mathnet.ru/
https://ege.sdamgia.ru/
https://mathnet.spb.ru/
https://funnymath.ru/
https://matematiku.ru/index.php

7. https://www.shevkin.ru/ (Illeskun.RU — caiit yuutens matematuku. Maremaruka. Illkoma.
Bynymee)

8.  https://www.bymath.net/index.ohp  (Bcst  smementapuas  marematuka.  CpenHss
MaTreMaTH4ecKasi HHTEPHET-IIKOJIa)

9. http://mathtest.ru/ (MaremaTrka B TOMOIIb IIKOJIBHUKY U CTYAECHTY)
10. https://online-olympiad.ru/ (Bcepoccuiickue MHTEpHET-0NMMMITHAIBI )

11. http://school-collection.edu.ru/ (Exqunast komekius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB)
12. https://mathematics.ru/ (Otkperteiii Komtemk. Maremaruka)
13. https://resolventa.ru/spravochnik (CrpaBouHuk 10 MaTeMaTHKE TSI IIKOJIBHUKOB)
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA

KOHTpOJIB U OIICHKa pPE3YyJIbTAaTOB OCBOCHUSA HNPCAMETAa OCYHICCTBIAIOTCA HNPCIIOAABATCIEM B

nmponecce IMpOBCACHUA IPAKTHYCCKHUX 33H5ITHI>1, TECTUPOBAHUAA,

O6yanOH_[I/IMI/ICH HHAWBUIYAJIbHBIX 3aHaHHﬁ.

a TaKXC BbIIIOJHCHUA

PesyabTaTsl 00yyeHus

MeToabl OIeHKH

OrnepupoBaTh MIOHSATUSIMU: palyoHaibHOE U
NEHCTBUTENIPHOE YHUCIO, OOBIKHOBEHHAsh U JeCATUYHas JIpoOb,
IIPOLIEHTBHI.

Brimonusate apudmernyeckue orepanuu C

palMOHAIBHBIMU U JIEHCTBUTEIbHBIMU YHCIIAMH.

BrImoTHATE  MpUOIMKEHHBIC  BBIUMCICHUS, HCIOIB3Ys
npaBujia OKPYIJICHHS, JeNaTh MPUKUIKY U OIEHKY pe3ysibTara
BBIYMCIICHHH.

OrnepupoBaTh MOHSATUSIMH: CTEIEHD c LEIBIM
rmokKaszaTelieM; CTaHaapTHas (opMma 3amucu JAeHCTBUTEIBHOTO
yuciaa, KOPEHb  HATypaJbHOM  CTENEHW;  HMCIOJIb30BaTh
NOAXOIANIYI0 (QopMy 3amucH JACUCTBUTEIBHBIX YHCET s
pelieHust MpakTUYECKHX 3a/1a4 ¥ MPEJICTABIICHUS TaHHBIX.

OnepupoBaTh MNOHATUAMH: CHUHYC, KOCUHYC U TaHI€HC
MPOU3BOJILHOTO yIJia; HMCIOJIB30BaTh 3alKCh MTPOU3BOJIHHOTO
yria uepe3 o0paTHble TPUTOHOMETPUYECKHE (PYHKIIUU.

OrniepupoBaTh TNOHATHSMHU: HATypaJlbHOE, IIEJI0€ YHCIIO;
HCITOJIB30BaTh MPU3HAKH JICTUMOCTH IIEJIBIX YUCEN, Pa3I0KCHHE
YHUCia Ha MPOCThIE MHOXKHUTEIH JIJIs1 PEIICHUS 3a/1a4.

OnepupoBaTh TMOHSATUEM: CTENEHb C palUOHAIBHBIM
MOKa3aTeJieM.

OnepupoBaTh MOHATUAMU: JIOTapudM UYKCIa, JECITUUHBIE
Y HATypaJbHBIE JIOTapU(PMBIL.

[IpakTnueckue  paboTHI,
TECTUPOBAaHUE

OnepupoBaTb  NOHATHUSAMHU:  TOXKIECTBO, YypaBHEHHE,
HEPAaBEHCTBO;  I1€JI0€,  pAlMOHAIBHOE,  UPPALMOHAIBHOE
YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoimonusaTe  mpeoOpa3oBaHUsS — TPUTOHOMETPUUYECKUX
BBIPQXEHUI U PEIIaTh TPUTOHOMETPUUECKUE YPABHEHMUS.

BoinonHsATe mpeoOpa3oBaHus LEbIX, PAUOHAIBHBIX H
VUPPALMOHAIBHBIX BBIPAJKEHUH M pelIaTb OCHOBHBIE THIIBI
LENbIX, pPAlUOHAIBHBIX M HPPALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

[IpuMeHsITh ypaBHEHHMs] M HEpPAaBEHCTBA Ui pEIICHUS
MaTeMaTHUYECKUX 3ajlad U 3334 U3 Pa3IUYHbIX 00JacTell HayKH
Y peaJbHOMU KU3HU.

MogenupoBaTh peajibHble CUTYAallMM Ha sI3bIKE anreOpsl,
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO
3a/1a4M, MCCIEN0BaTh TOCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM
amnmnapara ajreopsl.

[IpumensaTs cBoiicTBa cTemeHH [uis MpeoOpa3oBaHUs
BBIpQXEHHI;  ONepupoBaTh  MOHATHUSMHU:  IIOKa3aTeJIbHOE
YpPaBHEHHE U  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THUIIBI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB.

BoInonHATe npeobpa3oBaHUsl BBIPAKEHUH, COAEpIKaLINX

[IpakTuyeckne  paboOTHI,
TECTUPOBaHUE
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Jorapu¢Mbl; ONEPUPOBATH MOHATHAMU: JIOTAPUPMHUECKOE
YPaBHEHHE W  HEPABEHCTBO; peEIIaTb OCHOBHBIC  THUIIBI
JOrapu(pMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxogute pemieHus NpoCTEUINUX TPUTOHOMETPUYECKUX
HEPABEHCTB.

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

Haxonuts peleHus IIPOCTEUIINX CUCTEM u
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

MogenupoBaTh peayibHble CUTYAIlMH Ha SI3BIKE aireOphl,
COCTaBIIATh BBIPAXKCHMSI, yDABHEHNUs, HEPABEHCTBA U CUCTEMBI 110
YCIIOBUIO 3aJa4d, MCCIENOBATh IIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM annapaTa anreOpbl.

OnepupoBaTh TOHATHAMHU: (QYHKIUS, CIIOCOOBI 3alaHUS
¢yHkuuu, o07acTh oONpeAeraeHHs M MHOXECTBO 3HA4YEHUM
¢ynkunu, rpaduk QyHKIHHA, B3aUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTb MNOHATHAMM: YETHOCTH M HEYETHOCTH
GyHKIMY, HYIU QYHKIUY, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate  rpadpukd  QyHKOUE i1 pereHus
YpaBHEHUM.

Crpoutb ¥ uuTaTh TrpaduKud JHMHEHHOH (QyHKUHUH,
KBaJPaTUYHOW (YHKIWH, CTETIIEHHOW (YHKIUU C IEJIBIM
IOKa3aTeseM.

Hcnonb3oBate rpaduku GyHKOUNA [0S0 WCCIIEAOBAHMUS
IPOLIECCOB M 3aBUCHUMOCTEH IpHU pElIeHHM 3a1ad U3 JAPYIHX
y4eOHBIX IPEMETOB M peaibHON )KU3HH; BBIpaXXaTh (OpMyIaMu
3aBUCHUMOCTH MEX]ly BEIMYMHAMM.

OnepupoBaTh MOHATHAMH: TepUOIUYEcKass (QYHKIMS,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa
¢GbyHKIIMKM, HauOoJbllee U HaUMEHbIlee 3HAaYeHUs] (PYHKIMU Ha
NPOMEXYTKE; HCMOIb30BaTh MX JJIs HCCleloBaHUs (YHKIIHH,
3a/laHHOM rpauKOM.

OnepupoBaTb NOHATUAMM: TpapUKH IOKa3aTEIbHOMH,
JorapupMHUUEcCKod M TPUTOHOMETPUYECKUX  (YHKIHUH;
n300paxaTh UX Ha KOOPAMHATHOW IUIOCKOCTH U HCIOJB30BaTh
JUISl pEILIEHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOpPAMHATHOW IIJIOCKOCTU TpaduKu
JUHEMHBIX YpPaBHEHUH M HCIHOJb30BaTh HX U1 PELICHUS
CHUCTEMBI JINHEWHBIX YPABHEHUI.

Hcnonb3oBate rpaduku GyHKUIMH A7 HCCIIEAOBAaHUS
IIPOLIECCOB U 3aBUCUMOCTEN U3 APYTrUX YUeOHBIX IUCHHUIUIMH.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OnepupoBatb TIOHSITUSIMHU: MOCJIE0BATEIBHOCTD,
apudMeTHUecKas U TeOMETPUUECKasi POTPECCHH.

OnepupoBaTh TOHATUAMH: OECKOHEYHO yOBIBarOIIas
reoMeTpuyecKasl mporpeccusi, cyMmma OSCKOHEUYHO YOBIBaroIIen
T€OMETPHUUYECKON MTPOTPECCUM.

3agaBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh  CBOMCTBA  IOCHEIOBATEIILHOCTEH M
IPOrpecCUil Il pELIeHHs pPEalbHBbIX 3a7ad IPUKIATHOTO
XapakTepa.

OnepupoBaTh MOHATHSMM: HENpepbiBHas  (QyHKUHUS;

[IpakTnueckue
TECTUPOBAHUE

paboThl,
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npou3BoHAs (YHKIUHU; KCIOJIB30BaTh TI'E€OMETPUUYECKUNA U
(bU3UYECKU CMBICI TPOU3BOTHOM JIJISl PEIICHUS 3a1a4.

Haxomute  mpoW3BOIHBIE  DJIEMEHTApHBIX  (YHKIHUH,
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHUS, YacCTHOIO
byHKUINH.

Hcnonp30BaTh  NPOM3BOAHYKO M HUCCIENOBAHMS
(GyHKIMM Ha MOHOTOHHOCTb U OKCTPEMYMBI, MPHUMEHSTH
pe3ysbTaThl UCCIEA0BaHM K IOCTPOEHUIO IPa(UKOB.

Hcnonb3oBath IIPOU3BOJHYIO JUIS HAaxO0XKJICHUS
HAWIY4IIEro PeIIeHNs B IPUKIAJHBIX, B TOM YHCIIE COLMAIBHO-
YKOHOMHUYECKHUX, 3a7a4ax.

OnepupoBaTh HOHATHAMU: NEPBOOOpa3Hask U HHTErpal;
MOHUMATh TEOMETPUUECKUN U (PU3MUYECKHUI CMBICIT HHTETpajIa.

Haxonute mnepBooOpa3Hble 3JI€MEHTapHBIX (DYHKIUII;
BBIYUCIIATH HHTETpall 1o ¢popmyne Hetotona—JIeiibnuma.

Pemars mpuxnazHeie 3aJaud, B TOM YHCIE COLMAIBHO-
HDKOHOMHYECKOTO W (U3NYECKOTO XapakTepa, CpeAcTBaMHU
MaTE€MaTUYeCKOro aHaIn3a.

OnepupoBaTh MOHATUSMH: MHOXECTBO, OINEPALUU Haj
MHOXECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar s
OIMCaHUs PEAbHBIX IIPOLIECCOB U ABJICHUM, IIPU PEILICHUH 3a1a4
U3 JPYTUX y4eOHBIX IIPEIMETOB.

OnepupoBaTb  NOHATHAMM:  ONpEACIECHUE, TEopeMa,
CIICJICTBUE, TOKA3aTENbCTBO.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAasi, JIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX
IIPY PELICHNU T€OMETPUUYECKUX 3a/1a4.

OnepupoBatb MOHSTUSIMU: napajuieIbHOCTh u
NEPIEHIUKYJIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

KnaccugunupoBaTe B3aMHOE pacrojOKEHUE NMPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE.

IIpakTuueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATHUSAMH: JIBYTPaHHBIA yrojl, TpaHH
JIBYTPAaHHOTO yIJia, pedpo JABYIPaHHOIO YIJIA; JIMHEHHBIN yroi
JBYIPAaHHOIO YIJIa; TpalyCHas Mepa JIBYTPAHHOIO yIJia.

OnepupoBaTh MOHATHSMH: MHOTOTPAaHHMK, BBITYKJIBIA W
HEBBIMYKJIbIi ~ MHOTOTPaHHHUK, 3JEMEHTHl MHOI'OIPaHHUKA,
IIPABWJIbHBII MHOTOI'PaHHUK.

[IpakTnueckue
TECTUPOBAHUE

paboThl,

PacriozHaBath  OCHOBHBIE  BHJBI ~ MHOTOTPaHHHMKOB
(mupaMua; npu3Ma, IpsMOYTOJIbHBIN Napaiesnenunesn, Kyo).

Knaccudumnuposats MHOT'OTPAHHUKH, BbIOUpast
OCHOBaHMA Ui KJIAacCH(PUKAIUU (BBIMTYKIIbBIE U HEBBITYKIIbIE
MHOTOTPaHHUKHU; TPAaBWIbHbIE MHOTOTPAaHHUKU; TMpsIMbIE U
HAKJIOHHBIE PU3MBI, NApAJICICIUIIEAbI).

[IpakTnueckue
TECTUPOBAHUE

paboThl,

OnepupoBaTh MOHATHUSAMH: CEKYIIas IUIOCKOCTb, CEYEHUE
MHOTOTPaHHHKOB.

OOBSICHATh MPUHIUIBI TOCTPOCHUSI CEUEHU, MCIIONb3YS
METOJ CJIEJIOB.

Ctpouth ceyeHUs] MHOTOTPAaHHUKOB METOJIOM CIIEJOB,
BBIMOJIHATh  (BBIHOCHBIE) IUIOCKHE YEepPTeKH U3 PUCYHKOB
POCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

[IpakTnueckue
TECTUPOBAHUE

paboThl,

30



Pemwlare 3amaun  Ha  HAxXOXIEHUE TE€OMETPUYECKUX
BEJIMYMH 1O 00pa3laM WM aaropuTMam, NPUMEHss W3BECTHBIE
AQHAJIUTUYECKUE  METOAbl  INPHU  PEIICHHM  CTAaHIAPTHBIX
MaTEMaTUYECKUX 3aa4 Ha BBIUUCICHHE PACCTOSHHNA MEXKIY
JIBYMSI TOYKaMH, OT TOYKH J10 NPSMOM, OT TOYKH JI0 INIOCKOCTH,
MEXIY CKPELIUBAIOLIMMUCS PAMBIMU.

Pemware 3amaum  Ha  HAxXOXKIEHUE TIEOMETPUYECKUX
BEJIMYMH 10 00pa3laM WM ajJropuTMam, NNPUMEHss U3BECTHBIE
AQHAJIUTUYECKUE  METOABl INPHU  PEIICHHM  CTAaHIAPTHBIX
MaTeMaTU4YeCKUX 3aJad Ha BBIYKMCIEHHE YIVIOB  MEXKIY
CKPELIMBAIOIIMMUCS NPSAMBIMU, MEXKIY IPSAMON U IUIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB.

Beruncnsate  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEH
MHOTOTPaHHHUKOB (IIpU3Ma, MUpaMua) C MpUMEeHEeHUuEM GopMyI;
BBIYUCIISATH COOTHOIIEHUS MEXIY IUIONIAASMH IMOBEPXHOCTEM,
00BEMamMu MOJJOOHBIX MHOTOTPAHHUKOB.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OmnepupoBaTh MOHATUSMH: CHMMETpPHUSI B TPOCTPAHCTBE;
LEHTP, OCh M IUIOCKOCTh CUMMETPHUH; IIEHTpP, OCh M IUIOCKOCTh
CUMMETPHUHU (QUTYPBIL.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

W3Bnekarb, npeoOpa3oBbIBaTb U  HMHTEPIPETUPOBATDH
MH(OPMaLIMIO O MIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (hUrypax,
IPECTaBICHHYIO Ha YepTexkax U pUCYHKaX.

[lpumensTp reomeTpudeckue GaxkThl IS pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4, IPE/OIaratolluX HECKOJIbKO I11aroB
peIIeH s, €CIIi YCIOBUS PUMEHEHUS 3a/1aHbI B SIBHOU (opMme.

[IpumensaTh mnpocTeiiliue NpPOrpaMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE ~ CUCTEMBl IPU  pELICHUU
CTEPEOMETPUYECKHUX 3a]1a4.

IIpakTuueckue
TECTUPOBAHUE

paboTHI,

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

[IpakTnueckue
TECTUPOBAHUE

paboThl,

[IpuMeHsTh  MONYYEHHbIE  3HAHUS  HA  MPAKTHKE:
AHAJIM3UPOBATE PCAJIBHBIC CUTyallUM W NPUMCHATHL H3YUCHHBIC
MOHATUS B TMpollecce TIOMCKAa pEelIeHUs MaTeMaTU4YecKu
chopMynUpOBaHHON MPOOJIEMBI, MOJIETUPOBATh  peaJbHbIE
CUTyalldd Ha S3bIKE TEOMETPHUH, HCCIEAO0BaTh MOCTPOCHHBIC
MOJICJTH C UCITOJIb30BAHUEM T€OMETPHUCSCKUX TMOHSATHH U TEOPEM,
amnmapara ajareOpbl; pelarh NpakTUYeCKue 3a/1a4M, CBSI3aHHbIE C
HAaXOXKXIACHUEM I'COMCTPHUYCCKUX BCIIMYNH.

[IpaxTueckue
TECTUPOBAHUE

paboThI,

OnepupoBaTh MIOHATHUSIMU:: UUJTUHApUYECKast
MOBEPXHOCTh, OO0pa3ylOIIUe IUIUHAPUIECKOM TOBEPXHOCTH;
WIMH]P; KOHHYECKas MIOBEPXHOCTh, 00pa3yrolue KOHUIECKOn
MMOBEPXHOCTH, KOHYC; chepruiecKasi TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI TTOTyYEHUS TeIl BpaIlleHUS.

KnaccudunupoBate B3alMHOE pacrnojoxkeHue chepbl H
IJIOCKOCTH.

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

Boeruncnsate 00bEMBI M TUIOMIAIM  TOBEPXHOCTEH TN

[IpaxTueckue
TECTUPOBAHUE

paboThI,
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BpAIICHUS, TEOMETPUUYECKHUX TeJl C TPUMEHEHHEM (OPMYII.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIIMCAHHBIN B
chepy M ONUCAHHBIM OKoNO cdepsl; chepa, BHHCaHHAS B
MHOTI'OI'PaHHMK WUJIM TEJIO BPAILlEHHS.

Brraucnsarte COOTHOILICHUS MEXTY TUTOIIA/SIMH
HOBEPXHOCTEH U 00BEMAMU OJOOHBIX TEII.

N300paxkath u3yyaemble GUTYpHl OT PYKH H C
IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrinonaHsaTe (BRIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX 0OBEMHBIX (QUIYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTh
CCUEHHMsI TeJ BPAILICHHS.

W3Bnekarb, HWHTEPOPETUPOBATH M  NPEoOpPa30OBBIBATH
UH(POPMALIMIO O TPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PHUTypax,
IPEJCTABICHHYIO Ha YepTexax U pUCYHKaX.

[IpakTuueckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHMS
BCKTOPOB MU YMHOKCHHA BCKTOpA HA 4YHCJIO, O6”b$lCH$ITI), KaKnuMun
CBOWCTBaMM OHM 00J1aJat0T.

[IpuMeHATh paBUIIO NapauIeICINAIIEIA.

OnepupoBaTb MNOHATHSAMM: JI€KAPTOBBI KOOPAMHATHI B
IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpAMHATBl BEKTOpa, YroJll MEXKIY BEKTOPAMH, CKaJSIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC KW KOMILIAHAPHBLIC
BEKTODBI.

Haxomute cymMy BEKTOPOB M NPOM3BENCHHE BEKTOpa HA
YHCII0, YTOJI MEXKIY BEKTOpaMH, CKaJIpHOE IIPOU3BEICHHUE,
pacKiIagblBaTb BEKTOP 110 ABYM HCKOJUIMHCAPHBIM BECKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHMEM B JEKapTOBOM CHUCTEME
KOOpJUHAT.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

[TpumensTs reomerpuyeckue (axkTbl AN peLIeHUs
CTEPEOMETPUYECKUX 3a/1a4, IIPEIIOIAraloINX HECKOJIBKO IIaroB
peLlIeHMs], €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

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

Pemrate 3amaum Ha [10Ka3aTeabCTBO MATEMAaTHYECKUX
OTHOLIECHUH U HAXOXICHUE TIEOMETPUYECKUX BEIUYUH II0
oOpa3lam WIN alroputMam, NpUMEHss W3BECTHbIE METO/bI IpU
pELICHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IpuMeHATs mpocTeWIMe NPOrpaMMHBIE CpEACTBA H
JJIEKTPOHHO-KOMMYHUKALIMOHHBIE ~ CUCTEMBl IIPU  PELICHUU
CTEPEOMETPUUYECKHX 33]1a4.

IIpuBOAUTE NIPUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEU
B IIpUPOJE W JKHU3HHU, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE.

[IpuMeHATH  TONlyYEHHBIE  3HAHUS HAa  NPAKTHKE:
AQHAJIM3UPOBATh PEAJIbHBbIC CUTYallMM U IPUMEHATh U3Y4YCHHBIC
MOHATUS B TMPOLECCEe IOMCKA PEHICHUS MaTeMaTU4YECKH
cOpMYIMPOBAHHOW TMPOOIEMBbI, MOJAEIMPOBATh  pealibHbIC
CUTyallUd Ha S3bIKE T'E€OMETPUH, HCCIEIO0BAaTh IOCTPOEHHBIE
MOJIEIIU C UCIIOIb30BAHUEM I'€OMETPUUECKUX IIOHATUN U TEOPEM,
anmnapara ajare0pbl; pelarh NpakTUYeCKue 3a/1a4u, CBS3aHHbIE C

[IpaxTrueckue
TECTUPOBAHUE

paboThI,
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HAaXOXKIACHUCM I'COMCTPUYCCKUX BCIIMYNH.

Yutath ¥ CTPOUTH TAOJIUIBI U AUATPAMMBI.

[IpakTuueckue
TECTUPOBAHUE

paboTHI,

OnepupoBath MOHATHAMH: CpelHee apudmeruyeckoe,
MearaHa, Haubosblllee, HaMMEHbIIee 3HaYeHHEe, pa3Max MacCcuBa
YHUCJIOBBIX JIAHHBIX.

OnepupoBaTh TOHATUSAMHU:  CIy4alHbIN
(omBIT) ™ CiIy4ailHOE COOBITHE, DJJIEMEHTAapHOE COOBITHE
(o7eMeHTapHBId ~ MCXO/A)  CIy4yallHOro  OMbITa; HAXOIUTh
BEPOATHOCTH B OIBITaX C PABHOBO3MOXKHBIMH CIy4ailHBIMU
COOBITHSIMH, HAXOJUTh U CPABHUBATH BEPOSTHOCTU COOBITUN B
M3YYEHHBIX CIy4alHbIX SKCIIEPUMEHTAX.

Haxomute ¥ ¢GopMynupoBaTh COOBITHS: TEpPECCUCHHUE H
o0beIMHEHUE JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIMOIOKHOE
JAHHOMY COOBITHIO; TIOJB30BAThCS IUAarpaMMaMu Oiiepa H
dbopMyIoii crokeHus1 BEPOATHOCTEH MPH PEIICHUH 3a]1a4.

OnepupoBaTh  MOHATHSIMHU:  YCIIOBHAsi  BEPOSITHOCT,
HE3aBHCHUMBIE COOBITHS; HAXOIUTh BEPOSTHOCTU C IOMOIIBIO
IpaBUJia YMHOKEHHUSI, C IOMOIIIbIO JIEPEBA CIY4YallHOTO OIIBITA.

[TpumeHsTh KOMOMHATOPHOE MPABWJIO YMHOXKEHHUS IpH
pELICHUH 3a]1a4.

SKCIICPUMECHT

[IpakTueckue
TECTUPOBAaHUE

paboThl,

OnepupoBaTb MNOHSATUSMU: HCIBITAHUE, HE3aBUCHUMBIE
WCIBITaHUS, CEpPHsl UCIBITAHUM, yCIeX M HEyJada; HaXxOAWThb
BEPOSITHOCTH COOBITHI B CEpUM HE3aBHCHMBIX HMCIBITAHUHA 0
IEpBOT0 YCIeXa; HaXOAUTh BEPOSTHOCTH COOBITUH B CEpUHU
ucneITanui bepryim.

OnepupoBaTb  MOHATUSAMHU:  CilydailHass  BEJIMYMUHA,
pacupeneleHue BEpOsITHOCTEN, fUuarpaMmma pacipeaeicHusl.

[IpakTueckue
TECTUPOBAaHUE

paboThl,

CpaBHuBarh BEPOSTHOCTH  3HAYEHUN  CIlydalHOH
BEJIMYUHBI 110 PACTIPEEIICHUIO WU C IIOMOLIBIO TUArPAMM.

OnepupoBaTb NOHATHEM MAaTEMaTHYECKOIO OXHUAAHHUS;
IPUBOAUTH NPUMEPHI, KAaK MPUMEHSAETCI MaTeMaTH4eCKOe
OKMJIAHWE CIIy4alHOW BEJIMYMHBI HAXOIUTh MAaTEMaTH4ECKOE
OKHJaHUE 110 JAHHOMY PACIIPEACICHUIO.

HmeTs nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.
VMeTp npeacTaBiaeHue 0 HOPMAIbHOM PaCIpPENCIICHHAH.

[IpaxTueckue
TECTUPOBAHUE

paboThI,
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