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1. TMOACHUTEJIBHASA 3AIINCKA.

Pabouas mporpamma oOmieodpazoBaTeapHoro yaeororo npeamera OVYILO0A4.
MaremaTuka npegHa3zHavyeHa JJisi U3y4eHus MaTeMaTthku B EHoTaeBckoMm ¢uimane
I'AOY AO BO «AT'ACY», npu peanuzanuu 00pa3oBaTeIHLHON MPOTPAMMBI
cpenHero oOmiero  oOpa3oBaHUS B TIpeaeiax OCBOCHUS OCHOBHOM
npodeccronanbHO obpazoBatenbHOU mporpammbl CIIO mo mpodeccun 29.01.07
[TopTHOIi Ha 6a3e OCHOBHOTO 00IIero oopa3zoBanus. Paboudas nporpamMmma y4eOHOTO
npeamera OVYIL04 Maremarnka paspaboraHa Ha ocHoBaHuu [Ipukasa
Munoopuayku Poccun « O  BHecenunm wu3meHeHudd B DenepasibHbIN
rOCy/IapCTBEHHBIN 00pa30oBaTEIbHBIM CTaHAAPT CpeAHEero obuiero oOpa3oBaHMS,
yrBepKAEHHBIN [Ipukazom MunucrepcTBa 0Opa3oBaHMs M Hayku Poccuiickoii
Oenepaunu oT 17 masg 2012 1. Ne413 ot 29 utons 2017 r.Ne613, Ha ocHOBaHUHU
KoHnenuun npenonaBaHuss MareMaTUKu B P®, yTBEpKIEHHOW DPACHOPSIKEHHEM
[IpaButenbctBa Poccuiickoit  ®epepauru ot 09.04.2016 1.Ne637-p, ¢ yuérom
TpeOOBaHUI TPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbl CPEIHETO
obmero oOpa3oBaHMS, 0JI0OpeHHOM  perieHueM  ¢eaepaibHOro y4eOHoO -
METOUYECKOro 00beIMHEHUS 10 00111eMy o0pa3oBaHuiO (MpoTokoa No2/16-3 ot 28
utoHs 2016 r.).

B coorBercTBUM ¢ TpeOOBaHUAMHU B MpOrpaMMax C YIIIYOJEHHBIM H3y4E€HHUEM
Marematuku pabouas mnporpamma OVYIL04 Marematuka OpUEHTMPOBAaHA Ha
JOCTH>KEHUE CIEMYIONUX IIeJIeH.

Lenn ocBoeHUs mporpaMMbl — OOECIEYeHHE BOBMOKHOCTH UCIOIb30BaHUS
MareMaTU4eCKUX 3HAHUM M YMEHUH B IOBCEIHEBHOM XWU3HU W BO3MOXHOCTH
YCICIIHOTO TMPOJOJDKEHUSI 00pa30oBaHUsl MO CHEIUAIBHOCTAM,  CBSI3aHHBIM C
MPUKJIATHBIM UCTIOIh30BaHUEM MATEMATUKHU.

[Iporpamma  yriyOn€HHOTO YpOBHS MpeAHA3HAY€HA IS MPOQPHIHHOTO
u3ydeHuss maremaruku. [Ipu BBIMOIHEHUH HTOM MPOrPAMMBI TPEIBIBISIIOTCS

Tpe6OBaHI/I$I, COOTBCTCTBYIOIIHC HaITPaBJICHHIO MareMaTruka I



mpo(eCCHOHAIEHON ~ JeATeTbHOCTH. BMecTe ¢ TeM BBITYCKHUK TOTy4aeT
BO3MO)KHOCTh HM3y4UTh MaTE€MaTHKy Ha Topa3no Ooiee BBICOKOM YPOBHE, UTO
co3mact pyHIaMEHT IJIs JATBHEHIIIET0 CephE3HOTO N3YIEHUS MaTEMaTHKH B BY3e€.

[maBHBIMHU 3a7jauaMU peanu3aiuy porpaMmmMbl yaueOHoro npeamera OYIL.04
Maremaruka sIBJISIFOTCS:

e obecriedyeHus CcGHOPMUPOBAHHOCTH TMPEIACTABICHUN O COLMAIbHBIX,
KYJITBTYPHBIX M HCTOPUICSCKUX (PaKTOpaxX CTAHOBJICHUS MaTeMaTHKH;

*  obecreyeHusi c(hOPMUPOBAHHOCTH JIOTHUYECKOTO, AITOPUTMHUUECKOTO H
MaTEMaTHYEeCKOTO MBIIIICHUS;

*  obecreyeHusi cHOPMUPOBAHHOCTH YMEHUW TMPUMEHSATHh IOTyYCHHBIE
3HaHWS TIPH PEIICHUU PA3TUIHBIX 3a]1a4;

*  obecreyeHus: CPOPMUPOBAHHOCTH TPEACTABICHUI O MareMaTUKe Kak
JacTU OOIIEYETIOBEUECKON KYIBTYpPhl, YHUBEPCATHHOM SI3bIKE HAyKH, TTO3BOJISFOIIIEM
OIMMCHIBATh M U3y4aTh PeabHBIC MTPOIIECCHI U SBICHMUS.

B pabGouyio mporpaMmy BKIIOYEHO COMACp)KaHHWE, HANpaBICHHOE Ha
dhopMHUpOBaHUE Y OOYJaIOIMMXCSA KOMIIETEHIIMM, HEOOXOAUMBIX ISl KA9€CTBEHHOTO
ocBoenusi OITOIT CITIO nHa 6a3e OCHOBHOrO 0OOIIEr0 OOpa3oBaHUSI - MPOTPaAMMBI

MOJITOTOBKYU KBaM(pUIpoBaHHbIX padounx, ciayxamux (IIITIKPC).

2. OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA.

OVIL.04 Maremartuka siBisieTcsi GyHIaMEHTAIBHBIM 00111€00pa30BaTEIbHBIM
IPEIMETOM CO CIIOKHUBIIUMCSI YCTOMYUBBIM COACP)KAHUEM M OOIIUMHU TPEOOBAHUAMHU
K [IOITOTOBKE 00 y4aroLIerocs.

[Ipu ocBoenun mnpodeccun CIIO  coUMaNbHO-5KOHOMUYECKOTO  MpOQuIIsi
MaTeMaTuKa u3ydaercs Ha yriiyosnesHoM ypoBHe ®PI'OC cpennero ooiero
0o0pa3oBaHusA. OTO BBIPAXKAETCS 4Yepe3 coluepkaHue OOydeHMs, KOIMYECTBO YaCOB,
BBIJICISIEMBIX HA W3YYEHUE OTHCNIBHBIX TEM IPOrpaMMbl, DIyOMHY HX OCBOCHHUS
oOyJaroImuMucs, 4Yepe3 OO0beM U XapakTep MPaKTUUECKUX 3aHATUN, BUIbI
BHEAYJIUTOPHON CaMOCTOATENbHON PadOThl 00YJarOIIMMHUCH.

OOmue nend M3ydeHUs MaTeMaTUKU TPAJUIMOHHO PEAM3YIOTCS B YEThIpEX

HalpaBJIeHUsX - oOOIlee TMpejcTaBieHne 00 uIesIX M METOoJaX MaTeMaTuKH,
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MHTEJUICKTYaJIbHOE Pa3BUTHE, OBIAJCHUE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU
U YMEHUSIMU, BOCIIUTATEIIbHOE BO3/ICHCTBHE.

Conepxxanue ydeOHOro mpeamera pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMH
COJIEP’KaTENbHBIMU JTUHUSIMU O0Y4YECHHSI MAaTEMaTUKE:

anreOpanyeckas JIMHMS, BKJIIOYAIOIIAsl CUCTEMATU3aIMI0 CBEJACHUN O Yhclax;
M3y4EHUE HOBBIX U 0000IICHUE paHee U3YUCHHBIX ONepalnii (BO3BEICHUE B CTEIIEHb,
U3BJICYCHUE KOpHS, Jorapu(MUpPOBaHUE, CHUHYC, KOCHHYC, TAHTEHC, KOTAHTEHC U
oOpaTHBIC K HHMM); W3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIpAXCHUH U (HOPMYIL;
COBEPIIICHCTBOBAHNE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEILHON KYJIBTYPHI,
paclIMpeHre U COBEPIICHCTBOBAHUE AIreOpanyecKkoro amnmapara, chopMUpPOBAHHOTO
B OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHUE K PEIICHUI0 MAaTEMATUUECKUX U MPUKIATHBIX
3ajay;

TEOPETUKO-(DYHKIIMOHATIbHAS ~ JIMHUS, BKIIOYAIONMIAs CHCTEMATH3AIUI0 M|
paciiupeHue CBEJeHUN O (PYHKIUSAX, COBEPIICHCTBOBAHUE TIpaUUECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMHU HJCSIMU W METOJaMU MaTEMaTUYeCKOro aHajin3a B
o0beMe, TIO3BOJIAIONIEM HCCIIENOBAaTh JJeMEHTapHble (YHKIMM U  peliarh,
MpoCTeHIINe reoMeTpuIecKre, PU3nueckre U Ipyrue MpUuKIaIHbIe 3a0a4H;

JIMHUS YPaBHEHHUI U HEPaBEHCTB, OCHOBaHHAsI Ha MOCTPOEHUHU U MCCIICIOBAHUU
MaTeMaTUYeCKUX MOJCNICH, TMepeceKaromascs C aaredpandeckol M TeOpEeTUKO-
(GYHKIIMOHAIBHOM JIMHUSIMU U BKJIIOYAOIIAs PAa3BUTHE W COBEPIICHCTBOBAHHUE
TEXHUKU anredpandeckux mpeoopa3oBaHUi sl pEIICHUs] YpaBHEHUW, HEPABCHCTB H
cucteM; (OopMHUpOBaHHE CIIOCOOHOCTM CTPOUTH M HUCCIEAOBATh MPOCTEHIINe
MaTeMaTUYECKUE MOJIENIM MPU PEUICHUH MPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXKHBIX U
CHEIUATbHBIX IUCIUIUINH,

reOMETpUUECKas JIMHUSA, BKJIIOYAIONIAsl HArJisiHble TPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (DUTYypax M M3YUYEHHE UX CBOUMCTB, (POPMUPOBAHUE U DPAZBUTHE
MPOCTPAHCTBEHHOI'O  BOOOpaKEHUsS,  pPa3BUTHUE  CIOCOOOB  T'€OMETPUUYECKUX
U3MEPEHUM, KOOPJIMHATHOTO U BEKTOPHOI'O METOJIOB JIJISl PEIICHUS MaTEMaTUYECKUX

Y MPUKJIAJHBIX 33]1a4;



CTOXACTHUYECKasl JMHUS, OCHOBAHHAs HA Pa3BUTUU KOMOWHATOPHBIX YMEHU,
MPEJICTABIICHUNA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOUIEro
MHUpa.

Cormmacao ®I'OC cpennero o61ero oopa3oBaHus, B COOTBETCTBHH C TLIAHOM
BHeypouHoil aestensHocTH OIIOIT CIIO mo mpodeccun 29.01.07 IloprtHoii, B
TeueHue 3,4 CEMECTPOB, pPEAJIMU3YeTCs KYpC BHEYPOUHOM JAESATENbHOCTH (KYypC
«MHnuBuayanpHbIN PpoekT»). O0beM Kypca -46 4acos.

N3ydyenue odieoopazoBarenbHoi yueoHoro npeamera OVYIL.04. Maremartuka
3aBepIIaeTCs MOJIBEICHHEM HTOroB B ()OpME SK3aMEHa B paMKaxX MPOMEKYTOYHOM
aTTecTanuu oOydarmmxcs B Tmporecce ocBoeHuss ocHoBHoit OIIOII CIIO ¢
nojiydeHueM cpearero oomero oopasosanus (I1TIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIVIAHE.

VYueOnnrii mpenver OVYIL04. Maremartnka sBIseTCS Y4EOHBIM MPEIMETOM
oOsi3arenbHOM TpenMeTHoM oOmactu Marematuka @DI'OC  cpeanero oOiero
oOpazoBanus. YueOnorii npenmer OVYIIL.04. Maremarnka BXOJUT B COCTaB OOITUX
Y4EOHBIX TMPEIMETOB, OO0SI3aTENbHBIX IS OCBOEHHUS COIMATbHO-IKOHOMUYECKOTO
npoduiis mpodeccuoHaIbHOTO 00pa3oBaHus ydeOHoro miana npodeccun 29.01.07
[TopTtHOIi Ha 0a3e OCHOBHOIO OOIIEro 00Opa3oBaHUs C MOTYYEHUEM CPEIHEro O0IIero
obpazoBanus(I1TITKPC).

4, INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O

HNPEAMETA.

OcBoenue comepkanmst ydeOHoro mpeamera OVIL04. Maremaruka
o0ecreuyrBaeT T0CTUKEHNE 00YUAIOIUMHUCS CIIEAYIOIINX PE3YIbTaTOB:
JIUYHOCMHBIX:

JIPS chopMUpOBaHHOCTh OCHOB CAMOPA3BUTHSI U CAMOBOCIIMTAHUS B COOTBETCTBUU
C O0OIIEYeNIOBEUECKUMH IIEHHOCTSIMU U HjeallaMy TPaKJIaHCKOrO O0OIecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPYECKOM M OTBETCTBEHHOM
JEATENbHOCTH;

JIP7 HaBBIKM COTPYHUYECTBA CO CBEPCTHUKAMH, B3pOCIBIMU B 00pa30BaTeIbHOM,
OOITIIECTBEHHO - MOJIE3HOM, y4eOHO-UCCIIE0BATENHLCKOM, TPOEKTHON U JPYTHUX

BHJIaX JICATCIHLHOCTH,



JIP9 ToTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSKEHWHM BCEM JKU3HU; CO3HATEJIIbHOE OTHOLIEHHWE K HENPEPBIBHOMY
00pa30BaHUI0 KakK YCIOBUIO YCHENTHOW MpodeCCHOHAIBHOM W  OOIIECTBEHHOM
JEATEINBHOCTH;

JIP14 chopMUpOBAHHOCTh JKOJIOTMYECKOTO MBIIUICHUS, TOHWMAHUS BIUSHUS
COLIMAIBHO-OKOHOMUYECKHUX MPOLECCOB HA COCTOSHUE INMPUPOJHOW M COUHAIBHOU
Cpenbl; MpUOOpEeTEHNE OMbITA SKOJIOTO-HAMPABIEHHON IEATETLHOCTH
MemanpeomMemHuix:

MP1 yMeHHwe caMOCTOSATENBLHO OMNPEACNATh LEIU MACSITEIbHOCTH U COCTAaBISTh
IJIaHbl  JIEITENBHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOIMPOBATH H
KOPPEKTUPOBATh JAEATEIIbHOCTh;, MCIIOIb30BaTb BCE BO3MOXHBIE PECYPCHI IS
JIOCTH>KEHUSI TIOCTABICHHBIX 1EJIe U pealli3alliy TUIaHOB JIeSITeIbHOCTH; BBIOUPATh
YCIICIIHBIE CTPATETUU B PA3JIMYHBIX CUTyalUsIX;

MP4 T1OTOBHOCT U CIOCOOHOCTH K CaMOCTOATEIbHOM HWH(MOPMAIMOHHO-
MO3HABATEJILHOW JIESITEIbHOCTH, BJIAJICHUE HaBbIKAMHM TOMY4YEHUS] HEOOXOAUMO
uH(popManuK U3 CIOBapeil pa3HbIX THUIIOB, YMEHHUE OPUEHTUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX UHPOpPMAIIUK, KPUTHUECKH OIEHUBAaTb U  HWHTEPIPETUPOBATH
nH(pOpMaIINIO, TTOTy4aeMYI0 U3 PA3TUYHBIX HCTOUHUKOB,

MP9 BnaseHne HaBbBIKAMHM TIO3HABATEILHOM pediiekcun Kak  OCO3HAHUS
COBEpIIAEMbBIX JICMCTBUA UM MBICIUTENBHBIX TPOLECCOB, HMX PE3YJIbTATOB U
OCHOBAaHMM, TPAHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX MO3HABATEJIBHBIX 331a4 U
CPEICTB UX TOCTUKEHHS.

- PerynsatuBHbIE YHUBEpCAIbHBIE YUEOHBIE IEHCTBUS

YY/ P1 - caMOCTOATENBHO ONPEAEIIATH LENH, 3a1aBaTh TapaMeTPbl U KPUTEPUH, 110
KOTOPBIM MOKHO OIPEIEIIUTh, YTO LETb JIOCTUTHYTA.

YV P3 - craButh u ¢GopMyIupoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTECIIbHOM
JIEATENbHOCTH U )KU3HEHHBIX CUTYaLIUSIX.

YYA PS - BeiOupaTh MyTh JOCTIDKEHUS IIEIH, IUIAHUPOBATh PEIICHHE
MOCTaBJIEHHBIX 33/1a4, ONTUMHU3UPYSI MAaTEPUATIbHBIE 1 HEMATEPUAIIBHBIE 3aTPATHI.
YYA P7 - conocraBisATh NOJYYEHHBIM PE3YJIbTAT AEATEIBHOCTU C IOCTABICHHON

3apaHeC O CIIbIO.



- [lo3naBaTenbHbIE YHUBEPCAIbHBIE YU€OHBIE JEHCTBUS
YYA II5S - BbIXoguTh 32 paMKd Y4eOHOro mpeaMera U OCYIIECTBISATH
LIEJICHAIIPABIICHHBIA TOMCK BO3MOKHOCTEM Ui IIMPOKOrO IIEPEHOCAa CPEACTB M
CO0cO0O0B JIEUCTBUS.
YV II7 - MeHATb W YACPXKUBATH pa3Hble I[IO3MLMU B I103HABATEIbHOMU
JEATEIIbHOCTH.

- KomMyHHKaTHBHBIE YHUBEpCAIbHbIC yUE€OHbBIE NEHCTBUS
YV K2 - npu ocymecTBIEHUU TPYIIOBON pabOThl OBITh KaK PyKOBOAMUTENIEM, TaK
W YIEHOM KOMAaHJbl B pa3HbIX poJsiX (TeHepaTop WIEH, KPUTHK, WCIOJHUTEIND,
BBICTYMAIOIINA, SKCIEPT U T.1.).
YYJ K3 - KOOpIMHHMpOBaTh W BBIIOJHATH padOTy B YCJIOBHUSX PEaJbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUSI.
YYJA K4 - pa3BepHyTO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pEHUS C
UCIOJIb30BAaHUEM a/IEKBATHBIX (YCTHBIX U TUCHbMEHHBIX) S3bIKOBBIX CPEJCTB.
YV KS - pacno3naBaTh KOHQIMKTOT€HHBIE CHUTyallUM W MPelOoTBpallaTh
KOHQUIMKTBI 10 UX aKTUBHOM (ha3bl, BbICTpauBaTh JCIIOBYIO UM 0Opa30BaTEIIbHYIO

KOMMYHUKAIIUIO, n30eras IMYHOCTHBIX OLICHOYHBIX CY)I(IleHI/Ifl.

OcBoeHue comepxkanus ydeOHoro mpeamera OVYIL04  Maremaruka
o0ecrnieurBaeT JOCTHKEHNE 00 yJaIOUMUCS CIEAYIOIINUX Pe3yIbTaTOB:
npeomemuvix:

IIP1 chopMupoBaHHOCTh TPEACTABICHUM O MaTeMaTUKe KaK YacTH MHUPOBOM
KYIbTypl U O MECTe MaTeMaTWKH B COBPEMEHHOW IMBUIIM3AIUMU, O CIOCO0ax
OIMCAHMsI HA MaTEMATUYECKOM SI3bIKE SIBJICHUI PEAIbHOTO MUPA;

P2 chopmMupoBaHHOCTh MPEACTABICHUI O MAaTEMaTHMYeCKUX TOHATHUAX Kak o
BAKHEHIIMX MATEMaTUYECKUX MOJEIAX, MO3BOSIOIIMX ONMCHIBATH W H3ydarb
pa3HbIE TMPOLECCHl W SBICHUSA; NOHUMAHHE BO3MOXKHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MAaTEMaTUYECKUX TEOPUL;

IIP3 BiageHne MeTogamMy JOKAa3aTelbCTB M AITOPUTMOB PELIEHUS, YMEHUE HUX
IIPUMEHSTD, IIPOBOJUTD JI0KA3ATEIIbHBIE PACCYKICHUS B XOZE PEILICHUS 3a/1a4;

IIP4 BnageHue CTAaHAAPTHBIMHA NOpUEMAMU  PELICHUS  PALMOHAIBHBIX U

HPppalrOHAJIBbHBIX, ITOKA3aTCJIbHBIX, CTCIICHHBIX, TPUTIOHOMCTPHUYCCKHUX ypaBHeHI/Iﬁ
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Y HEPaBEHCTB, UX CUCTEM; HCIOIb30BAHME I'OTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM, B
TOM YMCJIE IS TOWCKAa IYTH PEUICHUS W WJUIIOCTPALMM PELICHHs] YPaBHEHWU U
HEPABEHCTB;

IIP5S chopMHUpOBaHHOCTH NPEACTABICHU OO0 OCHOBHBIX HOHATHSIX, HIEAX MU
METOIaX MaTeMaTU4YeCKOrO aHAJIN3a;

IIP6 BiageHWe OCHOBHBIMH TIOHATHUSMH O IIJIOCKUX W MPOCTPAHCTBEHHBIX
reoMeTpruueckux (urypax, X OCHOBHBIX CBOMCTBax; CQOPMHPOBAHHOCTH yMEHUS
pacno3HaBaThb Ha YEpPTEXKaX, MONEISAX U B PEAIBHOM MHUPE TE€OMETPUUYECKHUE
burypbl; npuMeHEHNE U3YYECHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmymn s
pELICHNS TEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COJEPKAHUEM;

IIP7 chopmMupoBaHHOCTH MPEACTABICHUNH O MPOLECCaX M SBICHUSX, MMEIOIIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEalbHOM MHPE,
00 OCHOBHBIX MOHATHUSAX AIIEMEHTAPHON TEOPHH BEPOSTHOCTEN; YMEHUN HAXOIUTh U
OLICHUBAaTh BEPOSTHOCTH HACTYIUIEHUS COOBITHMII B MPOCTEHIIMX MPaKTHYECKUX
CUTYyallsIX U OCHOBHBIE XapAKTEPUCTUKH CIIYYaHbIX BEJINYNH;

I1P8 BnaseHre HaBBIKAMU MCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpH
pELICHUY 3a/1a4.

ITP9 chopMupoOBaHHOCTH MPENCTABICHUA O HEOOXOMUMOCTH JOKA3aTeIbCTB TPU
000CHOBAaHMHM MaTeMaTHYECKUX YTBEPXKACHUU U POJIM aKCHOMAaTHUKH B MPOBEICHUU
JNEAYKTUBHBIX PACCYXKIECHUN;

P10 chopmMupoBaHHOCTH MOHSATUIHOTO ammapara Mo OCHOBHBIM pasfiesiaM Kypca
MaTEeMAaTUKH; 3HAHUA OCHOBHBIX TEOPEM, POPMYII U YMEHUS UX IPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAaHAAPTHBIE CIIOCOOBI PelIeHus 3aay;

IIP11 cdopmMupoBaHHOCTH YMEHHH MOJEIMPOBAaTh  peajbHbIE  CHUTYyallUH,
MCCIIENO0BATh NOCTPOECHHBIE MOJIENN, HHTEPIIPETUPOBATH NOJy4EHHBIN PE3YyNbTaT;
P12  cpopMUpOBaHHOCTH  MPEACTABICHUH 00  OCHOBHBIX  IOHSTHUSX
MAaTE€MAaTUYECKOTO aHajJu3a U MX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh
NOBEJCHUE (PYHKLMHA, HCMOJIb30BAHME IMOJYYEHHBIX 3HAHUW JUJIsI ONUCAHUS U
aHaJIM3a peAIbHBIX 3aBUCUMOCTEM;

IIP13 BianeHue yMEHUSMH COCTABJIEHHUS BEPOSTHOCTHBIX MOJEICH IO YCIOBHIO
3a7]ad4d M BBIYMCICHHUS BEPOATHOCTH HACTYIUIEHUS COOBITUH, B TOM YHCIE C
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npuMeHeHueM (HopMysT KOMOMHATOPUKH F OCHOBHBIX TEOPEM TEOPHHU BEPOSITHOCTEH;
MCCIIEIOBAHUS CIYYalHBIX BEJIMYMH IO UX PACIPENECIICHHUIO.

B pesyaprare ocBoenus yuyeOHoro mnpeamera OVYIL.04 Maremarnka Ha
yIIIYOJIEHHOM YPOBHE 00YJarOUTUHCs TODKEH:
3namp:
31: moHsTHE palMOHAIBHOTO YMCIIa, OCCKOHEYHON NEeCATUYHON MEPUOIUYECKOM
JIpoOH; ONpeACIICHHEe KOPHS N-M CTENEHH, €ro CBOWMCTBA; CBOWMCTBA CTEICHU C
palMoHaIbHBIM MTOKa3aTeJIeM;
CBOMCTBA (PYHKITMH; CXeMy HCCIeNOBaHUs (DYHKIIMHU; OIMpenescHUe CTEIeHHON
GYHKUMY; TOHATHE UPPALIMOHATIBHO YpaBHEHUS;
32: ompeneneHue TMOKa3aTeNbHOW (DYHKIMM W €€ CBOWCTBA, METONBI PEIICHUS
MOKAa3aTeJIbHbIX YPaBHEHHI M HEPaBEHCTB U WX CHUCTEM; MOHATHE Jorapudma,
OCHOBHOE JIOTapu(pMUUECKOe TOXKAECTBO M CBOWCTBa JorapupmoB; QopMyrIy
nepexoja; omnpeneneHue Jorapudpmudeckoir QyHKIUMM U €€ CBOWMCTBA; IMOHATHE
Jorapu(MUYECKOro  YpaBHEHMSI U HEPaBEHCTBA; METOABl  pEIICHUs
Jorapu(MUYECKUX YpaBHEHUI; aITOPUTM PEIICHHUS JIOTapu(PMUUECKUX HEPABEHCTB;
MOHSATHE KOMOWHATOPHOM 3aJadyd M  OCHOBHBIX METOJOB €€ pelieHus
(mepecTaHOBKM, pa3MEILCHUS, COYETaHUs Oe3 TOBTOPEHHS U C TOBTOPEHUEM);
MOHATUE JIOTMUECKOW 3aJaud; MPUEMBI pErieHUs KOMOWHATOPHBIX, JIOTHYECKUX
3aJ1a4; 3JIEMEHTHI rpad)OBOro MOJIETMPOBAHUS;
33: MOOoHATUSA CHUHYyCa, KOCHUHYCA, TAHTE€HCA, KOTAHI€HCa MPOU3BOJIBHOTO YIIIa;
paguaHHOW Mepbl yIJIa; KAaK ONPENesiATh 3HAKH CHUHYCAa, KOCHMHYCAa M TaHTeHca
MPOCTOr'0 apryMeHTa IO YETBEPTSIM; OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIECTBA;
JI0KA3aTeIbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB; (OpMYJbl CHUHYCA,
KOCHUHYCa CYMMbl M Pa3HOCTH JBYX VIJOB; (POpMYJbl JIBOMHOrO yria; BBIBOJ
dbopMys1 TpuUBENEHHUS, ONpENEICHUEe apKKOCHHYCa, apKCHUHYCa, apKTaHTeHca U
dbopMyIbl I pelieHUs MPOCTEUIINX TPUTOHOMETPUUYECKUX YpPaBHEHUN;, METObI
peIlIeHUs] TPUTOHOMETPUYECKUX YpPaBHEHHM; 0OJACTh OMPENEICHUS U MHOXKECTBO
3HAUYCHUN DJIEMEHTAPHBIX TPUTOHOMETPUUYECKUX (YHKIIMH; TPUTOHOMETPUYECKUE

GYHKIIUA, UX CBOWCTBA U TPaUKU;
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34: OCHOBHBIC MOHSTHUS CTEPEOMETPUH; AKCHOMBI CTEPEOMETPUM W CIEJICTBUS U3
aKCHOM CTEPEOMETPUHM; TMOHSATHE MOBEPXHOCTH T€OMETPUUYECKUX TeJl; MPUKIATHOE
3HAYCHHE TE€OMETPHUH; ONPEIEICHNE MAPAICTbHOCTH MPSIMBIX; BO3MOXHBIE CITydan
B3aMMHOTO PACIOJIOKEHUSI JABYX MPSIMBIX B MPOCTPAHCTBE, MPSIMOM M IJIOCKOCTH;
OTpe/IeNICHUE TapaJUICbHBIX MJIOCKOCTEH; CBOMCTBA M MPU3HAKHU MapalieIbHOCTH
NOPSIMBIX U TIOCKOCTEH; OIMpeeNeHrne yriia MeXAy ABYMs MPSMBIMU; OMpeAcTIcHIe
TEeTpadJipa W MapajUIeNielUIe/la; TOHITHE TMEPHeHANKYIIPHOCTH TMPSIMON U
TUTOCKOCTH, CBOWCTBA W TPH3HAKW TMEPICHIUKYISIPHOCTH TMPSIMBIX M TUIOCKOCTEH;
OTIpe/IeNICHNE TIEPICHIUKYIISIpa U HAKIOHHOM; ONpeesieHne yria MEeXIy IpsSIMoil u
IJIOCKOCTBIO; OIpE/ACNICHUE JABYTPAHHOTO YIJIa; TMOHSTHE TMEPIEeHIUKYISIPHOCTH
IUIOCKOCTEH; MOHSATHE TPEXTPAHHOTO YIJIa.
35: BUABI MHOTOIPAaHHUKOB; BUJIbI MPABUJILHBIX MHOTOTPAHHUKOB U 3JIEMEHTOB HX
CUMMETPHH; JIEMEHTHI KOHYCA: BEPILIMHA, 0Chb, 00pa3yrollas, OCHOBAHUE; JIEMEHTHI
UJIMHAPA: OCHOBAHMS, OCh, 00pa3yroias; GopMyJbl IO OOKOBOM M TOTHOM
MOBEPXHOCTH IIWJIMHIpPA, KOHYCa; DJIEMEHTBHl YCEUEHHOro KOHYca; (hopMyrbl
IO OOKOBOM M MOJHON MOBEPXHOCTH LMIMHApPA, KOHYCa M YCEYEHHOI'O
KOHYyca; ompenesieHue cdepbl W I1apa; ypaBHeHHE cdepbl; Gopmyiy IUIOMAaN
cdepsl hopmynsl 00beMa MPSIMOYTOIBLHOTO MapalljIeNenuIeaa; TeopeMy O o0beMe
npsiMOi TIpu3MBbl; popmyiny oObemMa MUIMHIPA; GopMyiny oObema mapa; GopMyity
rIomaau chepsr;
Ymems:
dnemenmol meopuu MHOMHCECE U MAMEMAMUYECKOU T102UKU

Y1 C(CBobomHo omepupoBaTh MOHSATHUSMH: KOHEYHOE MHOXKECTBO, JJIEMEHT

MHO)XECTBa, IMOJAMHOXECTBO, IEepeceyeHre, OObEIUHEHUE U PA3HOCTh MHOMKECTB,

YHICIOBbIE MHOXKECTBAa HAa  KOOPAWHATHOM  TMpsSMOHM, OTpPE30K, HWHTEpBal,

NOJYUHTEPBAJl, IPOMEXKYTOK C BBIKOJOTOM TOYKOH, rpaduueckoe IpeaCcTaBICHUE

MHO>KECTB Ha KOOPJMHATHON TIIIOCKOCTH;

Y2 3anaBath MHOKECTBA MEPEUUCIICHUEM U XaPAKTEPUCTUUECKUM CBOWCTBOM;

Y3 onepupoBarh MOHATUSIMH: YTBEP)KICHHUE, OTPUIIAHNEC YTBEPIKICHUS, UICTUHHBIC 1

JIOKHBIE  YTBEPXKJCHHS, TNPUYMHA, CJEICTBHE, YACTHBIM ciaydalk  oOmIero

YTBEPKIEHUS, KOHTPIPUMED;

12



Y4 npoBepsATh NPUHAIIEKHOCTD JIEMEHTAa MHOXKECTBY;

Y5 HaxomuTh mnepeceueHne U OOBEAMHEHHWE MHOXECTB, B TOM  4YHCIIE
MpEeACTaBICHHBIX TpaUUECKU Ha YUCIOBOM MPSMON U Ha KOOPAMHATHOM IIJIOCKOCTH;
Y6 npoBoauTh [OKa3aTENIbHbIE pACCYXIEHUS i1 OOOCHOBAaHUS HCTHHHOCTH
YTBEPKICHUMN.

B noBcenHEBHOM KU3HU U IIPU U3YUEHUN IPYTUX IPEAMETOB:

Y7 wucnonb3oBaTh YMCIOBBIE MHOXECTBA HAa KOOPAWHATHOW IIPSAMOM M HA
KOOPJIMHATHOM TJIOCKOCTH ISl ONIMCAHUs PEAJIbHBIX MPOLECCOB U SIBJICHU;

Y8 npoBonuTh JOKa3aTENbHBIE PACCYXKIECHUS B CUTYalHSX IOBCEIHEBHOM >KW3HH,
IIPYU PELICHUH 337a4 U3 APYrUuX IpeIMETOB

Y9 onepupoBaTh NOHATHEM OIPEAEIEHUS, OCHOBHBIMHM BUAAMU OIPENEICHUH,
OCHOBHBIMU BHJIaMH TE€OPEM;

Y10 noHMMaTh CyTh KOCBEHHOTI'O 10KA3aTENbCTBA;

Y11 onepupoBaTh NOHATUSMH CYETHOTO U HECUETHOI'O MHOYKECTBA;

Y12 npuMeHsITh METOA MAaTEMATHYECKOW UHIYKIMH JIJIS IIPOBEACHUS PACCYKAECHUN U
JIOKa3aTeIbCTB U IPU PELICHUH 3a4a4.

B noBcenHEBHOM KU3HU U IIPU U3YUEHUN IPYTUX IPEAMETOB:

Y13 ncnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK U S3bIK JIOTUKH IS ONTMCAHUS
peabHBIX MPOIIECCOB U SIBJICHUMN, TPU PELLICHUH 334a4 APYTrUX Y4eOHbIX TPEIMETOB
Yucna u eviparcenusn

Y14 C(CBobogHo onepupoBaTh NOHATHUAMH: HATYpaJbHOE YHCIO, MHOMXECTBO
HaTypaJIbHBIX YUCEJI, LEJI0€ YUCI0, MHOKECTBO LEJIbIX YHUCET, OOBIKHOBEHHAs JIpO0b,
JecsITUYHAs JApoOb, CMEUIAHHOE YHUCIO, pPAalMOHAIbHOE YHUCIIO, MHOXECTBO
PaLMOHAIIBHBIX YUCEJ, UPPALMOHAIBHOE YHUCII0, KOPEHb CTEIIEHU N, JEHCTBUTEIBHOE
YUCJIO, MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, TE€OMETPUYECKAs] WHTEPIPETALUs
HaTypaJbHBIX, UENbIX, PALIMOHAJIBHBIX, IEHCTBUTEIBHBIX YNCEN,;

Y15 noHuMatre U OOBACHATH Pa3HUILy MEXAY MO3UIMOHHOM W HENO3UIMOHHOU
CHUCTEMAaMHU 3aIMCH YUCET,

Y16 nepeBoauTh YUCIIa U3 OAHOW CUCTEMBI 3alTUCH (CUCTEMBI CUUCIICHHUS) B IPYT'YIO;
Y17 nokaspiBaTh M MCHOJB30BaTh MPU3HAKHU JEIUMOCTH CYMMBI U IPOU3BEIACHUS
IIPU BBIIIOJIHEHUH BBIYMCIICHUN U PELICHUN 3a/1a4;
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Y18 BBINONHATH OKPYIJIEHUE PALIMOHATIBHBIX U UPPALMOHATIBHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

Y19 cpaBHUBaTH IEUCTBUTENBHBIE YK CIIA PA3HBIMU CIIOCOOAMU;

Y20 ynopsaouuBaTh uMcCia, 3alUCaHHbIE B BHUJE OOBIKHOBEHHOM M JECATUYHOU
IpoOu, Yucia, 3aldCaHHBIE C MCIOJNb30BaHUEM apu(METHYECKOro KBaJpaTHOIO
KOpHS1, KOpHEH CTerneHu OoJIbIie 2;

¥21 naxoauts HOJ[ 1 HOK pa3abeiMu cioco6amMu 1 MCTIIONIB30BaTh UX TIPU PEIICHUU
3ajay;

Y22 BBINOMHATH BBIUMCICHUS U MNpeoOpa3oBaHMsl BBIPAKEHUM, COJEpKaIINX

I[CﬁCTBPITGJILHBI@ quciia, B TOM 4HMCJIC KOPHH HAaTypaJbHbIX CTGH@HCﬁ;

y23 BBITOJHATH CTaHJapTHBIE TOKJIECTBEHHbIE npeoOpazoBaHus
TPUTOHOMETPUYECKUX,  JIOTAPU(PMHUUECKHUX, CTETICHHBIX, UppaloHaIbHbIX
BBIPAKECHU.

Y24 cBoOOAHO ONEpUPOBATH YHCIOBBIMU MHOXKECTBAMU MPU PEIICHUH 33/1a4;

Y25 noHMMaTh NPUYMHBI 1 OCHOBHBIE UJEU PACIIUPECHUS YUCIOBBIX MHOXKECTB;

Y26 BnageTh OCHOBHBIMU TOHSATHUSIMH TEOPUM JIEIMMOCTA TMPU  PEIICHUHU
CTaHJAPTHBIX 3a/1a4

Y27 umets 6a30BbI€ MIPEACTABICHUS] O MHOXKECTBE KOMITJIEKCHBIX YHCE;

Y28 cBOOOAHO BBIMOIHATH TOXKIECTBEHHBIE IPE0OpPa30BaHUsI TPUTOHOMETPUUECKUX,
Jorapu(MUYECKUX, CTETICHHBIX BBIPAXKCHUH;

Y29 Brnagets popmynoit bunoma HproToHa;

Y30 npuMeHsTh pU PELICHUH 3a7a4 TeopemMy o JuHerHHoM npeactasiennn HO/L;
Y31 npumensTs npu periennu 3agau Kutaiickyio Teopemy 00 ocTaTkax;

Y32 npuMeHATh IpHU pelieHnH 3a1a4 Manyro teopemy Pepma;

Y33 yMeTh BBINOJIHATH 3alIMCh YUCJIA B HO3ULIMOHHOM CUCTEME CUUCIIEHUS;

- IPUMEHSTH MPU PEHICHUU 3a/1ad TEOPETHKO-YHCIOBbIE (DYHKIIMU: YHUCIO U CyMMa
JenuTenen, GyHkuuo Jiepa;

- IPUMEHSATD NP PEIICHUH 3a/1a4 IEMHbIE IPOOu;

Y34 npuMeHATh NpHU PENICHUM 33724 MHOTOYJIEHBI C JICUCTBUTEIBHBIMUA U LEITBIMU

kodppunreHTamu;
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- BJIAJIETh MOHATUAMM INPUBOJUMBIA U HENPHUBOJMMBIA MHOTOWIEH U MPUMEHATH UX
IIPYU pELICHUH 33/a4;
Y35 npumensTs npu pemieHny 3aaa4 OCHOBHYIO TEOPEMY AJITEOPBI;
Y36 nmnpuMmeHsaTh OpU  pelIEHUM 3anad  npocTeiimue (YHKIUU KOMILJIEKCHOU
NEPEMEHHON KaK reoMeTpudeckue npeodpa3zoBaHus
B noBceHEeBHOM )KU3HU U IPU U3yYEHUU JPYTHX MPEIMETOB:
Y37 BBINOMHATE U OOBSACHATH CPAaBHEHUE PE3YJIbTATOB BBIUMCICHHUM MPU PEUICHUU
MPAKTUYECKUX 33a7a4, B TOM 4YHCIEe NPUOIMKEHHBIX BBIUMCICHUN, HCHOIB3YS
pas3HbIe CTIOCOOBI CPaBHEHUH;
Y38 3anuceiBaTh, CpaBHUBATH, OKPYIJIATH YMCIIOBBIE JAHHBIC PEAIBHBIX BEJIMYUH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;
Y39 cocTaBnsATh M OLIEHMBATh Pa3sHbIMU CIHOCOOAMHU YHCIIOBBIE BBIPAXKEHUS IpPU
pELICHUH NMPAKTUYECKUX 33]1a4 U 337a4 U3 APYruX YUeOHbIX PEIMETOB
Ypasnenus u nepasencmea
Y40 CBobomHO onepupoBaTh MOHIATUSAMU: YPAaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpPaBHEHUSI W HEPAaBEHCTBA, YPABHEHME, SBIIOLIEECS CIEICTBUEM JAPYroro
YpaBHEHUS, YpaBHEHMS, PABHOCWIIbHBIE Ha  MHOXECTBE, PpPaBHOCUJIbHbBIC
npeoOpa3oBaHusl YpaBHEHUIA;
- pemarb pa3Hble BUJbl YPaBHEHUH M HEPABEHCTB M HX CHUCTEM, B TOM 4YHCIIE
HEKOTOphble ypaBHeHUs 3-i u 4-  crenmeHed, JApoOHO-pallMOHANILHBIE W
UppalMOHAIIbHBIE;
- OBJIQJETh  OCHOBHBIMM  THUIIAMHM  IIOKa3aTEJbHBIX,  JIOTapU(PMHUUECKHUX,
UPpalMOHAIbHBIX, CTENIEHHBIX YPAaBHEHUI U HEPABEHCTB U CTAaHJAPTHBIMU METOAAMU
UX PELICHUN U IPUMEHATh UX IIPU PELICHUN 33]1a4;
- IPUMEHATH TEOpEMY be3y K pelIeHUI0 YpaBHEHU;
- IPUMEHATh TeopeMy Buera [uisi perieHnss HEKOTOPbIX YPAaBHEHUM CTEIEHH BBILIE
BTOPOW;
- IOHUMAaTh CMBICJI TEOPEM O PAaBHOCHIIbHBIX U HEPABHOCUJIBHBIX MPEOOPa30BaAHUAX
YpaBHEHUH U YMETh UX JI0KA3bIBATH;
- BJIQJIETh METOJaMH pEUICHUS YpPaBHEHMI, HEPAaBEHCTB M HX CHCTEM, YMETh
BBIOMPATh METO/I PEIICHHS 1 00OCHOBBIBATH CBOW BHIOOD;
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Y41 ucnonb3oBaTh METOJA WHTEPBAJOB JJIA PELICHUS HEPABEHCTB, B TOM YHCIIE
JPOOHO-PAIIMOHANIBHBIX U BKJIIOYAIOUIUX B €05 UPPAIIMOHATILHBIC BBIPAXK CHUS,

- pelaTth alredpandeckrue ypaBHEHUS] 1 HEPABEHCTBA U UX CHCTEMBI C IapameTpamMmu
areOpanyecKuM U rpapuuecKuM METOAaMUu;

- BJIQJIETh Pa3HbIMU METOJAMH J10Ka3aTEIbCTBA HEPABEHCTB;

- peniaTh ypaBHEHHUS B LIEJIbIX YHCIIAX;

- n300pakaTh MHOKECTBA Ha TIJIOCKOCTH, 3a/1aBaeéMbIe YPaBHEHUSIMH, HEPABCHCTBAMU
U WX CUCTEMaMHu;

- CBOOOJHO WUCIIOJIb30BaTh TOXKJECTBEHHBIC MPeoOpa3oBaHUsl TMPH  PEIICHUU
YpPaBHEHUU U CUCTEM YPAaBHEHUM

Y42 cB0OOAHO OmMpenensTh TUM W BBIOUpPATh METOM PEIICHHUS IMOKa3aTeIbHBIX U
Jorapu(MUYECKUX YpaBHEHUNW U HEPABEHCTB, HUPPALMOHAIBHBIX YypaBHEHUU U
HEPaBEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM,;

- CBOOOJTHO peliaTh CUCTEMbI IMHEWHBIX YpaBHEHUM;

- peniaTh OCHOBHBIE TUIIbl YPAaBHEHUN U HEPABEHCTB C MMapaMeTpaMu;

- IPUMEHSATH MPU pelIeHUH 3a1a4 HepaBeHcTBa Komm-byHsakoBckoro, bepryim;

- UMETh MPEACTABICHUE O HEPABEHCTBAX MEXY CPETHUMH CTEIIEHHBIMU

B noBceaHeBHOM KU3HU U MIPU U3YUEHUU JIPYTUX TPEIAMETOB:

Y43 coctaBisiTh W pelllaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI MPU PELICHUU
3aJlau JpYyrux y4eOHbIX MPEIMETOB,;

- BBIMIOJIHATH OIIEHKY MPAaBAONON00US pPe3yabTaTOB, TMOJYy4aeMbIX MPU PEIICHUU
pa3IMYHBIX YpPaBHEHUM, HEPAaBEHCTB M HUX CUCTEM IMpU PELIEHUU 33434 APYTHX
y4eOHBIX MPEAMETOB;

- COCTaBJISITh M PEIIATh YPABHEHUS M HEPABEHCTBA C MapaMeTpaMH IpPU PELICHUH
3a71a4 IPYTUX y4eOHBIX IPEIMETOB;

- COCTaBJISITb YPABHEHHE, HEPABEHCTBO WJIM MX CHUCTEMY, OINKCHIBAIOIINE PEaTbHYIO
CUTYalUIO WK MPUKIAJAHYIO 33a4y, HHTEPIPETUPOBATH MOTYyYEHHbIE PE3YJIbTATHI;

- UCHOJb30BAaTh IPOTPAMMHBIE CpPEACTBA IMPU PEUIEHUU OTACIBbHBIX KJIAaCCOB
YpPaBHEHU U HEPABEHCTB

Dynkyuu
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Y44 Bnaners NMOHATHUSAMH: 3aBUCUMOCTH BEIMYWH, (DYHKIUS, apryMEHT M 3HAa4YCHHE
GbyHKIIMU, 00JIacTh OMNpeaeieHUss W MHOXKECTBO 3HA4YeHUW (QYHKIUHU, Tpadux
3aBHCHUMOCTH, Ipa@uk (QYHKIHMH, HYIH (QYHKIUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3pPACTaHUE HAa YHUCIOBOM IPOMEXKYTKE, yOBIBAHHE Ha YHCIOBOM IPOMEXKYTKE,
HauOonblllee M HauMEHbIIee 3HAaueHHE (YHKIUU HAa YHCIOBOM IPOMEXKYTKE,
nepruoguyeckas QyHKIMs, NepUuo, YeTHAs U HeUYeTHass PYHKIHMHU; YMETh MPUMEHSATh
AT MOHATHS IPU PEUICHUN 33]1a4;

- BJIaJIETh MOHSTHEM CTENeHHas (YHKIUSA; CTPOUTH €€ rpaduk U yMeTb MPUMEHSTh
CBOMCTBA CTETICHHOW (DYHKIIMH MPU PEIICHUH 3a]1a4;

- BJIaJIETh MOHATUSMHU TIOKa3aTenbHas QYHKIUS, SKCIIOHEHTA; CTPOUTh UX rpaduku U
YMETh MPUMEHSTh CBONCTBA MOKA3aTeIbHON (PYHKIIMU MIPH PEIICHUU 3a7a4;

- BJAAETh MOHATHEM Jorapudpmuyeckas (yHKUIHS; CTPOUTH €€ IpapuKk U YyMETh
IPUMEHATH CBOICTBA JorapuMUuecKkoil GyHKIMHN MPU PELICHUH 3a/1a4;

- BJIQJICTh MOHSATUSAMH TPUTOHOMETPUYECKUE (PYHKIIMH; CTPOUTH UX TpadUKu U YMETh
NPUMEHSATH CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKLIUN MPU PEIICHUH 33/1a4;

- BJIQJCTh NOHATHEM OOpaTHas (QPYHKLHUSA; NPUMEHATHb 3TO MOHATHUE NPU PEIIECHUU
3ajay;

- NPUMEHATH MPHU PEIICHUH 33/7a4 CBOMCTBA (DYHKLMI: YETHOCTh, NEPUOANYHOCTD,
OTrPaHUYEHHOCTH;

- IPUMEHSTD NPHU PELICHUH 3a/1a4y TpeoOpa3oBaHus TpaduKoB ¢ yHKIINIM;

- BIAJCTh TOHATUSAMH UHKCJIOBas IMOCIENOBATENbHOCTh, apupMeTHdecKas u
reoMeTpuyuecKasi porpeccus;

- TNPUMEHATh TMPU pPEIICHUH 3a7a4 CBOMCTBA M MPHU3HAKU apuMETUYECKOr u
r€OMETPUUYECKOU ITPOTPECCUM.

Y45- BageTh NOHATHUEM aCUMIITOTHI MU YMETh €r0 PUMEHATH NPU PELICHUH 3a/1a4;

- TPUMEHATHh METObl PEUIEHHUs] NPOCTEUIINX AUPPEPEHIUAIBHBIX YpaBHEHUI
NIEPBOr0 ¥ BTOPOrO MOPSAKOB

B noBceHEeBHOM XU3HU U NTPU U3YUEHUH IPYTHX YYEOHBIX MPEIMETOB!

Y46 onpenenars o rpadukaM M UCIOJIB30BaTh Ui PEUICHUS MPUKIAIHBIX 3a7a4

CBOICTBA pealbHBIX TMPOIECCOB M 3aBHCUMOCTEH (HAuMOOJbIINEC W HAMMEHBIIHE
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3HAYCHHs, TPOMEKYTKH BO3pacTaHUs W yObIBaHUS (YHKIUH, TPOMEKYTKU
3HAaKOIOCTOSHCTBA, ACUMIITOTHI, TOUKHU IIEperuoda, nepuosa u T.11.);
- AHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NMPAKTUUYECKOW CUTYAlNH;
- ompefensaTe Mo rpadukaM MPOCTEHIINE XapaKTEPUCTHKU MNEPUOANYECKUX
IPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaIHOCBSI3U U Ap. (aMILTUTYAA, TIEPUOJT
U T.IL.)

Dnemenmovt MamemamuyecKko20 aHaiu3a
Y47 Bnanets noHsitueM OECKOHEUHO YOBIBAIOIAsi reéoOMEeTpUuYecKas Mporpeccusl u
YMETh IPUMEHSATH €r0 P PELICHUH 33/a4;
- IPUMEHSATH IS PELEHUs 3a/1a4 TEOPUIO NIPEACIIOB;
- BJaJeTh MOHATHSAMHU OECKOHEYHO OOJNbIIMEe M OECKOHEYHO Mallble YHCIOBbBIE
IOCJIEIOBAaTEIBHOCTH U YMETh CPAaBHMBAThb OECKOHEYHO OO0JbIIME U OECKOHEYHO
MaJIbl€ MOCIIEI0BATEIbHOCTH;
- BJIa/IETh MOHATUSIMU: IPOU3BOIHASL (DYHKIIMH B TOUKE, POU3BOAHASA (PyHKIIMH;
- BBIYMCIIATH POU3BOJHBIEC SJIEMEHTAPHBIX (PYHKIUN U UX KOMOMHALIMIA;
- UCCJIEI0BATh (DYHKIIMY HA MOHOTOHHOCTb U 9KCTPEMYMBI;
- CTPOUTH rpaKU U MPUMEHATH K PELIEHUIO 3a/1a4, B TOM YHKCJIE C TAPaMETPOM;
- BJIQ/IETh MOHATUEM KacaTesbHas K rpaduky GyHKUUHM U YMETh IPUMEHSTh €ro Mnpu
pELIeHUN 3a/1a4;
- BJIaJIETh NOHATUSMU MepBOOOpa3Hast (QyHKIIMS, ONpeIeICHHbI UHTErpa,
- IpUMEHATH TeopeMy HrproToHa-JIeiiOHMIa U ee ceACTBUS Ui PELICHMS 3a1a4.
Y48 cB0oOOIHO BianeTh CTaHAAPTHBIM anlapaToM MaTeMAaTHUYECKOro aHaiaus3a IJis
BBIUKCJICHUS MPOU3BOIHBIX (PYHKIIMH OAHON TIEPEMEHHOI;
- CBOOOAHO MNPHUMEHATH amnmapaT MaTeMaTHUYeCKOro aHajiu3a JJs HMCCIEeI0BaHUs
G yHKIHMI 1 TOCTpoeHus rpadrKOB, B TOM YHUCIIE UCCIEAOBAHUS Ha BBITYKIOCTb;
- OTIEpUPOBATh MOHATHEM MIEPBOOOPA3HON (PYHKIMHM [Tl pEIICHUs 33/]a4;
- OBJIaJIETh OCHOBHBIMHU CBeICHUSIMM 00 wuHTerpaie HeroTona-JleliOHMIIa U ero
IPOCTEHIINX TPUMEHEHUSX;
- OIIEpUPOBATH B CTAHAAPTHBIX CUTYaUUAX ITPOU3BOJHBIMH BBICIINX ITOPS IKOB;
- YMETb IPUMEHSTH NPU PELUICHUH 3a/1a4 CBOMCTBA HENPEPHIBHBIX (DYHKIUH;
- YMETh NPUMEHATH MPU PELICHUH 3a1a4 Teopembl Beuepirpacca;
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- YMETb BBINOJHATh NPUOJIMKEHHBIE BBIYUCICHUS (METOJIbI PEIICHUS ypaBHEHUH,
BBIUKCIICHUS ONPENIEJICHHOr0 UHTErpaia);
- YMETh MNPUMEHSATH MPHUIOKEHHE MPOU3BOAHOM M OIpPEAECICHHOIO0 HHTErpajia K
PELIECHUIO 33]]a4 €CTECTBO3HAHUS,
- BJIQJIETh MOHATUSIMU BTOPAs IPOU3BO/IHAS, BHIITYKIOCTh Tpaduka PyHKIIUU U YMETh
uccaea0BaTh (PYHKIMIO HA BBITYKIOCTh
B moBceHeBHOI XKU3HU U TIPU U3YYE€HUU JPYTUX YI€OHBIX MPEIMETOB:
Y49 pemath npukiIagHbie 3a7adyd U3 OWOJNOTUH, (PU3UKH, XUMHUHU, SKOHOMHUKUA H
JPYTUX IPEIMETOB, CBA3aHHBIE C UCCIECOBAHUEM XaPAKTEPUCTUK MPOLIECCOB;
- AHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI

Cmamucmuka u meopus 6epoAmMHOCmeil, 102UKa U KOMOUHAMOPUKA
Y50 OneprupoBaTh OCHOBHBIMH OIKCATEIbHBIMU XAPAKTEPUCTUKAMHU YHUCIOBOTO
Habopa, MOHATHEM I'€HEpaJIbHAsI COBOKYITHOCTh U BEIOOPKO U3 HEE;
- OMEPUPOBATH MOHATUSMHU: YACTOTA U BEPOSITHOCTb COOBITHSA, CYMMa U
MIPOU3BE/ICHUE BEPOSTHOCTEN, BEIYUCIISATh BEPOSITHOCTH COOBITUI Ha OCHOBE
MO/ICUETA YKCIIa UCXO/IOB;
- BJIaJIETh OCHOBHBIMH MOHSATUSAMU KOMOMHATOPUKHU U YMETh UX MPUMEHSTh MPU
pelIeHuH 3a/1a4;
- IMETh MPEJCTABICHUE 00 OCHOBAX TEOPUHU BEPOATHOCTEN;
- UIMETh MPEACTABICHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIYYaHBIX BEIMUUHAX U
pacnpeeieHus X, O HE3aBUCUMOCTH CITy4alHbIX BEJTUYUH;
- AMETH MPEACTABICHUE O MATEMAaTUYECKOM OKUJAHUH U TUCIIEPCUH CITy4alHbIX
BEJINYUH;
- AMETH MPEACTABICHUE O COBMECTHBIX PACIPEACICHUSAX CIIyYalHbIX BEJIUYHH;
- IOHUMATh CYTh 3aKOHA OOJIBIIMX YUCET U BRIOOPOYHOTO METO/1a U3MEPEHUS
BEPOATHOCTEN;
- AMETh MPEACTaBICHUE O HOPMAIBHOM paclpe/IeSICHUH U TPUMEPaX HOPMaIbHO
pacnpeneeHHbIX CIy4ailHbIX BEJIMYKH;
- AMETh MPEACTABICHUE O KOPPEIIALIUU CIy4yaHbIX BETUYHUH.

Y51 umeTh npencTaBieHUE O LIEHTPAIbHON MPeIeTbHON TEOPEME;
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- IMETh MPEJCTaBICHUE O BEIOOPOUYHOM KOA(D(PHUITMEHTE KOPPEISAITUN U JTHHCHHON
perpeccuu;

- IMETh MPECTABICHUE O CTATUCTUYECKUX TUITOTE3aX M MPOBEPKE CTATUCTHICCKON
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAYMMOCTH;

- IMETb MPEJICTABICHUE O CBA3M IMITUPUUECKUX U TEOPETUUECKUX pacCIpeieNICHUN;
- IMETh MPEJCTABICHUE O KOAUPOBAHHUH, IBONTHON 3aTUCH, TBOUYHOM JICPEBE;

- BJIaJIETh OCHOBHBIMU MOHATUSIMU Teopuu rpados (rpad, BepiuHa, pedpo, CTEneHb
BEPIIIMHBI, TyTh B rpade) ¥ yMeTh MPUMEHSATh UX IIPH PEIICHUH 33]1a4;

- IMETh MPEJICTABICHHUE O JEPEBBSIX U YMETh MPUMEHATD MPHU PEIICHUU 33724,

- BJIAJIETh IOHITUEM CBS3HOCTb U YMETh MPUMEHSITh KOMIIOHEHTHI CBA3HOCTHU MPHU
pelleHNH 33/1a4;

- YMETbh OCYIIECTBIIATh MyTHU MO pedpam, 00X0 bl pedep U BepiuH rpada;

- IMETh MPEJCTABICHUE 00 DIICPOBOM M TaMUIILTOHOBOM ITYTH, UIMETh
MpeJICTaBlIEHHE O TPYIHOCTH 3a]]a4i HaXOXKICHUsI TaMUJIbTOHOBA MYTH;

- BJIaJICTh TIOHATUSIMH KOHEUHBIE ¥ CYETHBIC MHOYKECTBA U YMETh UX IIPUM CHSTH TIPU
pellIeHnH 3a/1a4;

- YMETh IPUMEHSTh METO/I MATEMAaTHIECKOW HHIYKITHH;

- YMETh IPUMEHSATH MPUHIUT J[MprXITe Ipy perieHu  3a1aq

B moBceHEBHOI XU3HU U TIPU U3yYEHUHN JPYTHX MPEIMETOB:

Y52 BbIUMCIATH WU OLIEHUBATH BEPOSITHOCTH COOBITUI B peajibHOM JKU3HU;

- BBIOMPATh METOBI MTOAXOASIIECTO MPEJACTABICHUS U 00paOOTKY TaHHBIX
Texcmoeuvle 3a0auu

Y53 Pemath pa3Hble 33/1a44 NOBBILIEHHOW TPYIHOCTH;

- aHAJIM3UPOBATh YCIOBUE 3a/1a4H, BEIOMPATh ONTUMAIbHBIA METOJI PEIICHUS 3aa4H,
paccMaTpuBasi pa3JIMIHbIE METO/IBI;

- CTPOUTH MOJIENb PEIICHUS 3a]]a4H, IPOBOJIUTD JIOKA3aTEIbHbBIE PACCYKICHUS MTPU
pEIIICHUN 3a/1a4H;

- pemiarhb 3a7a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHI, BHIOOpa
ONTUMAJILHOTO PE3yJIbTATa;

- aHAJIM3UPOBATH U UHTEPIPETUPOBATH MOTYyYEHHBIE PEIICHUS B KOHTEKCTE YCIIOBHS
3aJ1a4¥, BEIOUPATh PEIIeHHUs, HEe TPOTUBOPEUAIE KOHTEKCTY;
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- IEPEBOAUTH MPHU PEHICHUN 33]1a4l HHPOPMALIUIO U3 OTHON (HOPMBI 3aITUCH B
JPYTYI0, UCIIONB3YsI P HEOOXOIUMOCTH CXEMBI, TaOJINLbI, FpadUKU, TUarpaMMBbl.

B noBceHEeBHOI )KU3HU U IPU U3yYEHUU JPYTHX MPEIMETOB:

Y54 pemaTe NpakTUYECKUE 331a4U U 33J]a4H U3 APYTUX IPEIMETOB

TI'eomempus

Y55 Bnanerb TeOMETpUUYECKUMH MOHSATUAMH IIPU PELICHUM 331a4 U MPOBEICHUU
MaTeMaTUYECKUX PACCYKICHHI;

- CaMOCTOATENbHO (OPMYJIMPOBATh OMNpPENENICHUsT T'e€OMETpUYecKux Guryp,
BBIJIBUTaTh THUIIOTE3bl O HOBBIX CBOMCTBAX M MPH3HAKAX F€OMETPUUYECKUX (QUTYp U
00OCHOBBIBATh WJIM ONPOBEPraTh MX, 0000IIATh WM KOHKPETU3UPOBATh PE3YJIbTaThl
Ha HOBBIX Kjaccax (uUryp, MpOBOIUTH B HECIOXKHBIX CIydasX KIACCH(PHUKAIUIO
¢Guryp 1o pazaMuHbIM OCHOBAHHUSIM;

- HUCCIIeZOBaTb  YEpTEeXKM,  BKIOYas  KOMOWHauuW  QUryp,  HM3BJICKaTh,
UHTEPIPETUPOBATh M MpeoO0pa3oBbIBaTh HMHPOPMALIMIO, TNPEACTABICHHYIO Ha
yeprexax;

- pemaTh 3aJa4d T€OMETPUUYECKOr0 COJEP)KAHMS, B TOM YHCIIE B CUTYyalUsAX, KOraa
QITOPUTM PEUICHUSI HE CIIEAYET SIBHO W3 YCIOBUS, BBIIOJHATH HEOOXOAMMBIE IS
pellieHHs] 3a7auyd JIONOJIHUTEIbHbIE TIOCTPOEHUS, HCCIEI0BAaTh BO3MOXKHOCTh
IPUMEHEHHUS TeopeM U GOpMYI JUIsl pellIeHus 3a1a4;

- yMeTh (POpMYIUPOBATH U IOKA3BIBATh T€OMETPUUECKHUE YTBEPKACHU S,

- BJIQJETh NOHATUSMU CTEPEOMETPUM: MPHU3MA, MapajuIeIenuIe], NUpPaMHIa,
TETpa’ap;

- UMETh MPEACTaBICHUS 00 aKCHOMax CTEPEOMETPUU U CIICACTBUSAX U3 HUX U YMETb
OPUMEHSTh UX MPU PELICHUU 3a/1a4;

- YMETh CTPOUTh CEYEHUSI MHOIOTPAHHUKOB C UCIIOIb30BAHUEM PA3JIMYHBIX METOMIOB,
B TOM YHCJIE U METOJIA CJIEJIOB;

- UMETh NIPEJICTABIECHUE O CKPEHIMBAIOLIMXCS NPSIMBIX B NPOCTPAHCTBE U YMETh
HaXOJUTh YroJl U PACCTOSHUE MEKY HUMU;

- NPUMEHATH TEOPEMbl O MAPAIIETBHOCTH MPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE
IIpY pELICHUH 33/ay4;

- YMETh MPUMEHSATH NapajiebHOE MPOSKTUPOBAHUE ISl N300pakeHus Guryp;
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- YMEThb NPUMEHATH MNEPHEHIUKYISIPHOCTH NPSIMOA M IUIOCKOCTH IPH PELICHHUH
3a1ad4;

- BJQJETh MOHATUAMH OPTOTOHAJIILHOE IIPOEKTUPOBAHNE, HAKJIOHHBIE U X MPOEKIINH,
YMETh IPUMEHSTh TEOPEMY O TPEX NEPIIEHANKYJIApAX MPU PELICHUN 33]1a4;

- BIAJCTh MOHATHUSIMHM PACCTOSHHE MEXIy (QUIrypaMd B MPOCTPAHCTBE, OOLIMii
NEPHEHAUKYJISAP JABYX CKPEUIMBAIOMIMXCA MPSAMBIX MU YMETh NPUMEHSTh HUX MpHU
pELLIEHNH 33/1a4;

- BIIAJICTh MOHATHEM YIOJl MEXAY NMPSAMOW U IUIOCKOCTBIO U YMETh NPUMEHSTH €ro
IIpY pELIECHUH 33/ay4;

- BIAQACTb IOHATHAMHU JABYIPAHHBIA  yrOJ, YroJ MEXIy INIOCKOCTSIMY,
NEPIEHIUKYJIIPHBIE INTIOCKOCTH U YMETh MPUMEHATh X IIPU PELICHUH 33/ad4;

- BIAACTh IIOHATHAMM [pU3Ma, Mapajulelenunes; W IPUMEHATh CBOMCTBA
IapaJuIeIICIIAIIE 1A IPA PELICHNUH 3a1a4;

Y56 Nmets npeacraBieHue 00 akCHOMAaTHYECKOM METO/IE;

- BJIAJICTh IOHATHEM TE€OMETPUYECKME MECTa TOYEK B IPOCTPAHCTBE MU YMETh
IPUMEHSATD UX JUIA PELICHUS 3a/a4;

- YMETh NMPUMEHATH ISl PEHICHHS 3aad CBOMCTBA IUIOCKMX W JBYI'PAaHHBIX YIJIOB,
TPEXTPAHHOIO YIJid, TEOPEMBI KOCHHYCOB U CHHYCOB JIJISI TPEXTPAHHOTO YTJIa;

- BJIAJICTh MOHATUEM IEPHNEHAUKYIISIPHOE CEYEHUE NMPU3MBI U YMETh MPUMEHSATH €ro
IIPU PELICHUU 33]1a4;

- IMETh MPEACTABIECHUE O ABOMCTBEHHOCTH IMPABUJIBHBIX MHOIOTPAaHHUKOB;

- BJIAJETh MOHATHIAMU LICHTPAIbHOE U NAPAJUICIIBHOE IPOEKTUPOBAHNE U IIPUMEHSATh
UX IIPU OCTPOEHUHN CEYEHUN MHOIOTPAaHHUKOB METOJO0M MPOEKILINM;

- AMETh MNPEACTaBICHUE O pa3BEpPTKE MHOIOTPaHHHMKA M KpaTdailleM MyTH Ha
ITIOBEPXHOCTH MHOTOI'PaHHUKA,;

- IMETH NPEACTABICHUE O KOHUYECKUX CEUCHHUSIX;

- UMETh NPEJCTaBICHUE O Kacarommxca chepax U KOMOMHAIMM TN BpAllCHUs U
YMETh IPUMEHATH UX IPU PELLICHUN 33]1a4;

- IPUMEHSATD NP PELIECHUH 3a/1a4 (OPMYITY PACCTOSHMS OT TOUKH J0 MIOCKOCTH;

- BJIQJIETh Pa3HBIMU CIIOCOOAMU 3aJ]aHUsl MPSMOM YpaBHEHUSIMU U YMETh MPUMEHSTh
IIpYU pEUICHUH 33/ay;
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- NPUMEHATH MPU PELICHUU 3a/1a4 W JOKAa3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJ U
METOJl KOOPJINHAT;

- UMETh TNpeJACTaBlICHUE 00 akcuomax o0bema, MPUMEHSTh (OPMYJbI 00BEMOB
IPSIMOYTOJIBHOTO MapajuIeIenuIlea, MPU3Mbl U IUPAMHUJIBI, TETPA3APA IPH PELICHUN
3ajad4;

- IPUMEHSATH TEOPEMbI 00 OTHOUIEHUSX 00BEMOB IIPU PEIICHUH 33]1a4;

- IPUMEHSTh WHTErpai AJsl BBIYMCICHHUS 0O0BEMOB U MOBEPXHOCTEH TEN BpaIEHHUS,
BBIUKCIICHUS MJIOMIAIU chEeprUuecKoro nosca u 00beMa mapoBoro Cios;

- UMETh MPEACTABIECHUE O JABMKEHUSAX B MPOCTPAHCTBE: NMapaJUIEIbHOM IEPEHOCE,
CUMMETPUM OTHOCHUTEIBHO IUIOCKOCTH, LIEHTPAIbHOM CHUMMETPUH, IIOBOPOTE
OTHOCHUTENIBHO MPSMOM, BUHTOBOM CUMMETPUH, YMETh NPUMEHATh WX NPHU PELICHUU
3a1ad4;

- AMETH MPEACTABIECHUE O IJIOIAAN OPTOrOHAJIBLHOM ITPOEKIINH;

- MMETh IPEACTABICHHE O TPEXI'PAHHOM M MHOIOTPAHHOM YIJI€ U IPUMEHSTH
CBOMCTBA IUNIOCKUX YIJTIOB MHOTOIPAHHOTO YIJla MIPU PEIICHUHN 3a1a4;

- HUMETb NpPEICTaBICHHA O MpeoOpa3oBaHUM NOA00USA, TOMOTETHHM U YMETb
NPUMEHSTH UX MPU PEIICHUH 3a/1a4;

- YMETh pemaTh 3a1a4M Ha TUIOCKOCTH METOAAMU CTEPEOMETPUH;

- YMETb MPUMEHATH GOPMYJIbl 00BEMOB MPU PEIICHUH 3a]1a4

Y57 - Bnasers NOHATUEM MHPSIMOYIOJBHBIN MapajulesIenuIle] U IPUMEHATh €ro MpU
pELIeHUN 3a/1a4;

- BJIAJICTh MOHATHAMU NUpaMUIa, BUABI IMPAMHUL, HIIEMEHTHI IPAaBUIbHOW ITUPAMMUIBI
Y YMETh IPUMEHATH UX IIPU PELICHUH 33/a4;

- IMETH NPEACTABICHUE O TeopeMe Diliiepa, MPaBUIIbHBIX MHOIOIPaHHUKAX;

- BJIQJIETh MOHATHEM IUIOIIANA TOBEPXHOCTE MHOIOTPAHHUKOB U YMETh ITPUMEHSTH
€ro IpH PELICHUH 33/a4;

- BJIAJIETh NOHATUSMH TeJa BpaleHus (HUINHAP, KOHYC, ap U cepa), UX ceUeHus u
YMETh IPUMEHSTh UX IIPU PEIIECHUU 33]1a4;

- BJIQJIETh MOHATUSIMHU KacaTeJbHbIE MPAMbIE U IJIOCKOCTH U YMETh NPUMEHSTh U3

P PEIICHUU 33]1a4;
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- UIMETh MPEJCTABJICHUS O BIUCAHHBIX M OMHCAHHBIX CPepax U YMETh MPUMECHITh UX
IIPU PELLICHUY 3ajay;

- BJIAJACTh IMOHATUAMHM O00bEM, OOBEMBl MHOIOTPAHHHUKOB, TEJl BpPALUIECHUS U
IPUMEHSTh UX MPU PEUICHUU 3a/1a4;

- UMETh IPEJICTABICHUE O Pa3BEPTKE LMIMHApPA U KOHYCa, TUIOUIAJN MOBEPXHOCTH
HUIMHAPA U KOHYCA, YMETh IPUMEHSTh UX MPU PELIECHUU 33]1a4;

- UMETh MPEACTaBICHUE O IUIOWAAN CPepbl U YMETh MPUMEHATH €ro MPHU PELICHUU
3ajay;

- YMETh pelaTh 3a7aur Ha KOMOMHALMKA MHOTOTPAaHHUKOB U TeJl BpallleHUs;

- UMETh IpPEJCTaBICHUE O MOJOOMM B MPOCTPAHCTBE M YMETh pelIaTh 337aud Ha
OTHOIICHHE 0OHEMOB U TUIOMNIAICH TOBEPXHOCTEN TOT00HBIX QUTYD.

B noBceHEeBHOM XKU3HU U IIPU U3YYEHUHU JPYTUX MPEAMETOB:

Y58 cocraBmsiTh C  HCIOJB30BAaHHUEM  CBOMCTB  T'€OMETPUYECKUX  QUTYp
MaTeMaTU4eCKHe MOJEIH I PEeICHUs 3aa4 IMPAaKTUYECKOr0 XapakTepa U 3a4ad U3
CMEXHBIX JTUCUUIUIMH, HCCIEI0BaTh IOJIYyYEHHbIE MOJEIM U HWHTEPIPETUP OBATh
pe3yJsbTar

Bexmoput u koopounamut 6 npocmpancmee

Y59 Bnaners NOHATUAMH BEKTOPBI U KX KOOPAWHATHI,

- YMETb BBINIOJIHATH ONEpaIK HaJl BEKTOpaMUu;

- KCIIOJIb30BATh CKAIAPHOE MPOU3BEICHUE BEKTOPOB MPHU PEIICHUH 3a/1a4;

- IPUMEHSTh YpaBHEHUE TIOCKOCTH, (POPMYILY paCCTOSHUS MEKIY TOUYKAMH,
ypaBHEHUE c(eprl IPU PELICHUH 33]1a4;

- IPUMEHSATH BEKTOPBI U METOJ KOOPAUHAT B IPOCTPAHCTBE MPU PELICHHUH 3a4a4

Y60 HaxoauTh 00bEM MapajuIeIenuIea U TETPadApa, 3aJaHHbIX KOOpANHATAMHU
CBOMX BEpIIINH;

- 3aJ1aBaTh NPAMYIO B IPOCTPAHCTBE;

- HaXOJIUTh PACCTOSHHME OT TOYKH JI0 TUIOCKOCTH B CUCTEME KOOPIMHAT;

- HaXOJUTh PACCTOSTHUE MEKY CKPEIIUBAIOIIMMHUCS MPSMBIMH, 3aJaHHBIMU B
CUCTEME KOOpAUHAT

Hcemopua mamemamuxu

Y61 mets npecTaBieHUe O BKJIAI€ BBIAAOIIMXCS MAaTEMAaTUKOB B Pa3BUTUE HAYKHU;
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- IOHUMAaTh POJIb MAaTEMaTUKU B pa3BuTuu Poccun

Memoowvr mamemamuku

Y62 - Hcnonp30BaTb  OCHOBHBIE  METOABI  JIOKA3aTE€JbCTBA, IPOBOJAUTH
JI0Ka3aTeJIbCTBO U BBIMOJIHATH OMPOBEPKEHUE;

- MPUMEHATh OCHOBHBIE METO/Ibl PEIICHUSI MaTEMAaTHYECKUX 3a]1a4;

- Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC XapaKTEPU30BaTh
KpPacoTy U COBEPILIEHCTBO OKPYKAOLIEr0 MUPA U MPOU3BEIAECHUN UCKYCCTBA;

- TPUMEHATh  TPOCTEHINIME  MPOTPaMMHBIE  CpPEJACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPH PEIICHUH MAaTEMAaTUYECKUX 3a]1a4;

- TOJIb30BaThCS TMPHUKIATHBIMU TpOrpaMMaMHM W MPOrpaMMaMU  CUMBOJIbHBIX
BBIYMCIIEHUH TSI KCCIIENOBAHNS MAaTEMATUUECKUX OOBEKTOB

Y63 npuMeHATh MaTeMaTUYECKUE 3HAHUS K HCCIEIOBAHMIO OKPYXKAIOIIETO0 MHUpa

(MonmenupoBaHue PU3MUECKUX MTPOLIECCOB, 331a4l SKOHOMUKHI
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5. COLEPXKAHME YYEBHOI'O IIPEIMETA

HaumeHoBaHMe pa3/ieJioB U
TEM

Coaep:xkanue yueOHOTro MaTrepuaia u (popMbl OPraHu3anuu
AeATeJbHOCTH 00y4aro M XCs

AnreOpa v Havajia aHaIM3a

[ToBTOpenue. Pemenue 3aga4 ¢ HCMOIb30BAaHUEM CBOWMCTB YU CEN U
CUCTEM CUUCIICHUS, 1E€TMMOCTH, JOJIEA U YaCTeH, MPOLIEHTOB,
MoJlyJiel uncen. PellieHue 3a/1au ¢ UCIOJb30BAaHUEM CBOWCTB
CTETeHEeH M KOPHE, MHOTOYJICHOB, Tpeo0pa30oBaHUii MHOTOWICHOB
U 1poOHO-paloHaIbHBIX BhIpakeHui. Pemienue 3a1a4 ¢
HCIIOJIb30BAaHUEM I'PAyCHON Mephl yriaa. MonyJiis 4uciia u ero
cBoiicTBa. Pemienune 3a7ja4 Ha IBI)KEHUE M COBMECTHYIO padoTy,
CMECH U CIUIaBbI C TOMOILBIO JTMHEHHBIX, KBaJIPATHBIX U IPOOHO-
palMOHAJIBHBIX YPAaBHEHHUU U UX CUCTeM. PerieHue 3ana4 ¢
ITOMOILBIO YMCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOU
MIEPEMEHHOM, C IPUMEHEHUEM U300 pa’keHUs YUCIIOBbIX
IIPOMEKYTKOB. Pelenue 3a1a4 ¢ HCIOJIb30BAHUEM YN CIIOBBIX
¢byHkumii u ux rpadgukos. Vcronp30Banue CBOMCTB U rpaukoB
JMHEWHBIX U KBAaJIpaTUUHBIX QYHKIMHI, 00paTHON
IIPONOPLMOHATILHOCTU U pyHKIMHU . ['paduueckoe perieHue
yYpaBHEHMI U HepaBeHCTB. Vcnoyib30BaHuE onepanuii Haz
MHO>KECTBAMU U BBICKa3bIBAHUAMU. VICIIO/IB30BaHNE HEPABEHCTB U
CHCTEM HEPaBEHCTB € OJIHOM MEePEMEHHOM, Y CIOBBIX
MIPOMEKYTKOB, UX 00bEIMHCHHH U ITepecedeHuid. [I[puMeHenue npu
pellIeHUH 3a1a4 CBOMCTB apu(METUYECKOM 1 FreOMETPHUECKOI
MPOrPECCHH, CYMMUPOBAHUSI OECKOHEYHOM CXOISIICHCS
reOMETPUYECKOI MPOrpecCcru.

MHuoxecTBa (YU CIOBBIC, TEOMETPUUYECKUX (PUTyp).
XapakTepuCTUYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, IyCTOE,
KOHEYHOE, 0€CKOHEUHOe MHOXeCTBO. CIIOCOOBI 33/1aHUSI MH OXKECTB
[TonmHOMXkecTBO. OTHOLIEHUS PUHAJISKHOCTH, BKIIOUYEHHUS,
paBeHcTBa. Onepanuu Haa MHOKecTBaMu. Kpyru Ditnepa.
Koneunsle 1 6eCKOHEUHBIE, CYETHBIE U HECUETHBIE MHOXECTBA.
HcTuHHBIE U TOKHBIE BBICKAa3bIBAaHUS, ONIEPALIUU HAJT
BbICKa3bIBaHUSAMH. AnreOpa BrICKa3blBaHUN. CBs3b BbICKa3bIBaHUM
¢ MHOXXecTBaMH. KBaHTOpBI CyIIECTBOBAHUS U BCEOOLTHOCTH.
3akoHbI JJoruku. OCHOBHBIE JJOTMYECKUE ITpaBuiia. Perenue
JIOTMYECKUX 3aJa4 C HCIOJIb30BAHUEM KPYTOB DHJIEPa, OCHOBHBIX
JIOTUYECKUX ITPABUIL.

Ymozakmouenus. OO0CHOBaHHMS U OKA3aTEIbCTBO B MATEMATHKE.
Teopembl. Buabl MaTeMaTHUECKUX YTBEPKICHUI. Buibl
J0Ka3aTesbCcTB. MaTtemMaTnueckass MHAYKIUSA. Y TBEPIKICHUS:
o0paTHOE JTaHHOMY, POTHUBOIOJIOKHOE, 00paTHOE
IIPOTHUBOIIOJIOKHOMY JaHHOMY. [Ipu3Hak u cBolicTBO,
HEOOXOJMMbIE U JOCTATOUHBIE YCIOBHSL.

OcHoBHas Teopema apupmMerrku. OCTaTKH U CPaBHEHHSL.
Anroput™m EBkiuna. Kutaiickas Teopema 06 octatkax. Manas
Teopema Depma. q-uyHbIe cucTeMbl curcienus. yHkus Dinepa,
YHUCIJIO U CYyMMa €U TENEH HaTypaJbHOrO YU ClIa.

Pannannas mepa yria, TpUrOHOMETpUYECKast OKPYKHOCTb.
Tpuronomerpuueckue QyHKIUHU YUCEN U yTJI0B. DOpMyIIbl
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IIPUBEJICHUS, CIIOKEHUS TPUTOHOMETPUYECKUX (PYHKIUH, HOpMYyIIbI
JIBOMHOT'O U MOJIOBUHHOT 0 apryMmeHnTa. IIpeoOpa3zoBaHue cyMmbl,
pPa3HOCTU B IPOU3BEEHUE TPUTOHOMETPUUECKUX (PYHKIUH, U
Ha00O0POT.

Hynu dyHKIMH, TpOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbiiee u HanMeHsb1ee 3HaueHne pynkuuu. [lepuonnyueckue
(GYHKIMM 1 HAaUMEHBIINK epuoA. YeTHble U HedeTHbIe (PYHKIINU.
Oyukiuu "npoOHas yacTs uncna" y = {X} u "uenas yacth uncna" y
= [x].

Tpuronomerpuueckue QyHKIIMH YUCIOBOTO apryMeHTa y = COS X, Y
=sin x, y = tg X, y = ctg x. CBoiicTBa u rpaduku
TPUTOHOMETPUUYECKUX (PYHKIIHA.

OOpaTHbIEe TPUTOHOMETPUUECKUE (PYHKIIMH, UX TJIABHBIE 3HAUECHUS,
cBolicTBa U rpaguku. TpUroHOMeTpUUECKUE YPaBHEHHUS.
OpnHOpOAHBIE TPUTOHOMETPUUECKHE ypaBHEHNUs. Penienue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEPaBeHCTB. [Ipocreiimme
CHCTEMbI TPUTOHOMETPHUUECKUX YpaBHEHUI.

Crenesb ¢ JelCTBUTEIBLHBIM [10KA3aTEIEM, CBOMCTBA CTEIIEHU.
IIpocreiimme nokas3aTelbHbIC YPAaBHEHNS U HEPABEHCTBA.
IToka3aTenbHast pyHKIUSA U ee cBoMcTBA U rpaduk. Yucso e u
GyHKIUA Y = ex.

Jlorapuwm, coiictBa orapudma. JlecaTHuHbIi U HaTypaIbHbIN
norapum. [IpeoOpa3oBanue JorapuMuyecKiX BhIpaK CHUH.
Jlorapudmuyeckrue ypaBHEeHUs U HepaBeHCcTBA. Jlorapudmuueckas
(GYyHKIMS U ee CBOMCTBA U TpaduK.

Crenennasi yHKIHS U €€ CBOMCTBA U rpaduk. M ppamnroHaisHbie
ypaBHEHUS.

[TepBuuHbIe IpeICTaBICHHS O MHOXECTBE KOMITJIEKCHBIX YHCEll.
JIeiCTBUS ¢ KOMIUJIEKCHBIMU YUCIIaMH. KOMIIJIEKCHO CONPS)KEHHbIE
guciaa. Monynb 1 aprymMeHT uucia. TpuroHomeTrpudeckas popma
KOMIUIEKCHOTO uncia. Pemienue ypaBHeHH B KOMIUIEKCHBIX
quciax.

MeToa nHTEpBaoB AJis pelieHus HepaBeHCTB. [IpeoOpa3oBanust
rpaduKoB (QYHKIMNA: CABUT, yMHOXKEHUE HA YU CII0, OTPakeHH e
OTHOCHUTEIBHO KOOPAUHATHBIX ocel. ['pamueckue MeTonbl
pellieHus] ypaBHEHUH U HEPABEHCTB. Pelienne ypaBHEHUN U
HEPaBEHCTB, COJEPKAIMX IIEPEMEHHYIO T10J] 3HAKOM MOJYJIS.
Cucrembl TOKa3aTEeNbHbIX, JOrapu(pMUIECKUX U UppaLi OHAJIbHBIX
ypaBHeHuil. CucTeMbl OKa3aTeNbHbIX, JIOrapu(PMUUECKUX U
UppalnoHaIbHbIX HEPABEHCTB.

B3aumno oOpatHbie pyHkunu. ['paduky B3auMHO 00paTHBIX
(GYHKITUH.

VYpaBHEHUS, CUCTEMBI YPABHEHUI C [TAPAMETPOM.

®opmyna buaoma Herotona. Penienne ypaBHEHHI CTENIEHN BbILIE
2 cnernualibHBIX BUIOB. Teopema Buera, Teopema besy.
[IpuBonMMBIE M HENpUBOAMMBIE MHOTOUJIEHBL. OCHOBHAs TeopemMa
anreOpsl. CuMMeTpuyeckue MHOrowIeHbl. Ll enounciennsie u
L[€JI03HAYHBIE MHOT' OUJIEHBI.

HuodantoBsl ypaBHeHus. [lenubie npodu. Teopema depma o
CyMMe€ KBaJIpaToB.

CyMMBI U psifibl, METObl CYMMHUPOBAHUS U IPU3HAKU CXOAUMOCTH.
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Teopembl 0 TpUOAMIKEHNN A€W CTBUTEIBHBIX YK CEIl
paLOHaIbHBIMU.

MHoecTBa Ha KOOPAVMHATHOM INIOCKOCTH.

HepasencTo Konm-ByHsakoBckoro, HepaeHCTBO MeHcena,
HEPaBEHCTBA O CPENIHUX.

[Tonstue npenena pynkuuu B Touke. [lonsatue npenena GpyHkuuu B
O6eckOHEeUHOCTH. AcUMNTOTHI rpaduka ¢pyHkiuu. CpaBHEeHHE
0ECKOHEYHO MallbIX U OeckOHeYHO Oombiux. HempepbIBHOCTH
¢ynkuuu. CoiicTBa HenpepbIBHBIX pyHKUuN. Teopema
Beitepmpacca.

Huddepenupyemocts pynkun. [IlponsBoaHas QyHKIMH B TOUKE.
KacarenbHas k rpaduky Qynkuuu. I'eomerpuueckuii u
¢du3mgeckuii cMbpICa Mpon3BoAHOM. [IpuMeHeHe Tpon3BOIHON B
¢usuxke. [IponsBonHeie s51eMeHTapHbIX QyHKIUH. [IpaBuna
muhdepeHpoBaHus.

Bropas npousBoaHasi, ee reoMeTpUYecKuil 1 PU3NUECKUI CMBICIL.
Touku s3xcTpeMyma (MakcuMyma U MUHUMYyMa). MiccnenoBanue
3JIEMEHTapHbIX QYHKLUI Ha TOYKH SKCTpeMyMa, HauOoJbllee 1
HaWMEHbIIEE 3HAUEHUE C TOMOLIBI0 Tpou3BoAHOM. [TocTpoeHne
rpaukoB (QyHKIUH C TOMOILBIO0 TPOu3BOAHBIX. [Ipumenenne
IIPOM3BOJHOM MPHU pellleHuy 3aaadu. Haxoxaenue skcrpeMyMoB
(YHKUIMI HECKOIBKUX TEPEMEHHBIX.

[TepBooOpa3znas. Heonpenenennsiit uaTerpai. [leppoodpasubie
aNeMeHTapHbIX QyHKIUH. [Inomans KpUBOIMHEHHON TpaIlCIHH.
®opmyna HetoTona-Jleltonuma. OnpeneneHHblii HHTErpasl.
Brruucnenne miomaaei miockux Guryp 1 o0beMoB Tel BparieHHs
C ITOMOIIBIO UHTErpaa..

MeTozs! penieHus: GyHKIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

I[IpakTHyeckue 3aHATHUS
No 1-2 «Pemenue 3amau o reme: [loBTopeHune 6a3ucHOro
podeCcCHOHAILHO-3HAYNMOT'0 Kypca MaTEMaTUKH OCHOBHOMN
IITKOJTBD.
No 3-6 «Pemienue 3anau no reme: PaninoHanbHbIe YnCIa
Ne 7-8 «Pewmenue 3anau no teme: MppannoHanbHble YUCIa»
Ne9-11 «Pemenne 3ama4 no reMe: MHOKECTBO JEMCTBUTENBHBIX
YUCeN U ACHCTBUS HAJl HUMU. )
Ne 12 KontponbHast padota Nel
Nel3-14. «Mcnosb30BaHuE CBOMCTB CTENEHHU C pAllHOHAJIbHBIM
MOKa3aTesIeM MPHU PELIEHUU NPAKTUY €CKUX 3aJIaHU»
Nel5-16. «IIpuMeHeHne CBOMCTB CTENEHH C I€MCTBUTEIBHBIM
MOKa3aTesieM MPH PEIICHUU MPAKTUY €CKUX 3aIaHI
Nel7-18. «Mcnosib30BaHuE CBOMCTB KOPHS HATYypaJbHOW CTEEHU
P PELICHUH aIreOpanvdecKuX BhIPAKEHU»

Nel19-20 ITpeoOpazoBaHuecTeneHeil ¢ palMOHAIBHBIM U
No21-22.«ITpeobpazoBanue CTETIEHEN C palMOHAIBLHBIM
NEUCTBUTEILHEIM I1OKAa3aTEIEM))

Ne23-24«Pemenne norapupMUUECKUX BbIPaXKEHUH 110 OCHOBHOMY
TPUTOHOMETPUUECKOMY TOXKIECTBY»

Ne25-26. «Apudmernueckue necTBUs ¢ JJOorapuPMHUUECKUMU
BBIPAKCHUSIMI

Ne27-28. « Apudmernueckue NeHCTBUS C NECITUIHBIMU H
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HaTypaJIbHIMU JIOTapupMaMu»

No29-31. «IIpeobpazoBanue g0rapuMUUESCKIX BhIPAKECHUY
No32-34. «IIpeobpa3oBanue anreOpanvdecKux BoIPaK CHHI

Ne 35 Kontponwsnas padbora Ne2

No 36-37 «PanuoHalibHble ypaBHEHHS U CUCTEMBI»

Ne38-39 «MppanuonaibHble HEPABEHCTBA U CUCTEMbBD»

No 40-41 «Iloka3arenbHble HEPABEHCTBA U CUCTEMBbD

No 42 -43 «TpuroHoMeTpu4YecKre HepaBeHCTBA

Ne 44-45 «Mcnonp3oBaHue CBOMCTB U rpauKkoB GyHKIUI TpH
pELIeHUH YpaBHEHUN U HEPaBEHCTBY»

Ne 46 KontponbHas padora Ne3

Ne83-84 «Pagmannas mepa yria.»

Ne85-87 «Dopmyiibl npUBENEHUS

Ne88-89. «®opmyibl yaIBOSHUSI.

Ne90-91 «DopMyJibl MOJIOBUHHOTO yTJia.

Ne-92-94 «IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPAXKEHUI».

Ne95-96 « ApkcuHYC, apKKOCHHYC, apKTaHT'€HC.)»

No 97-98 «Perienne mpocTedMX TPUTOHOMETPUUYECKUX
YPaBHEHUM »

Ne99-100» Pemienne TpUroHOMETPUYECKUX YPaBHEHUI»
Nel01-102 «Pemnienue npocTedIuX TPUTOHOMETPUIECKUX
HEPABEHCTB»

Nel03-104. «Pemenue TpUroHOMeTpUIECKUX HEPABEHCTBY
Nel06-107 «PeuieHne TpPUrOHOMETPUYECKUX CUCTEM YPABHUII»

Nel108 KonTponbHas pabora Ne 7

Nel109-113 «O6aacTh onpeneaeHuss ¥ MHOXECTBO 3HAUCHUI.
Nel14-115 «IToctpoenue rpadukoB GpyHKINN, 32 JaHHBIX
pa3IMYHBIMU CITOCOOAMI

Ne 116-117 «MOHOTOHHOCTB, Y€THOCTh, HEUCTHOCTD,
OrPaHUYEHHOCTH, IEPUOTUTHOCTE)»

Ne 118-119«IIpomexyTku Bo3pacTaHus U yObIBaHUS, HAUOOIbIIEE
U HaMEHblIee 3HAaUEHUs1, TOUKU IKCTPEMYMA.»

Ne 120-121 «Apudmernueckue onepauuu HaJ GYHKIHIMU»

Ne 122 -123 «O6paTtHbIe GYHKITUI.

No 124-125 «CreneHHble, TOKa3aTelbHbIC, JIOTapu(PMUY €CKHE U
TPUTOHOMETpUUYECKUE (DYHKITUNY

Nel26 KontpossHas pabota Ne8

Ne 142-143 «IloHsiTHE O TPOU3BOIHOM»

Ne 144-145 «IIpenensl pyHKIMN»

Ne 146-147 «I"eomerpuueckuil U GpuU3HMUECKUM CMBICI.»

Ne 148-149 «VYpaBHeHue KacaTelnbHON K rpaduKy QYHKIIUN

No 150-151 «®@opMynbl HAXOXKAEHUS TPOU3BOTHOM
Ne 152-153 «ITpou3BogHbBIE OCHOBHBIX 3J1€MEHTAPHBIX
GYHKIUH»
No 154-155«Ipumenenue mporu3BOAHON K UCCIIETOBAaHUIO
(GYHKIHI ¥ TOCTPOCHUIO TPaGUKOBY
No 156-157 «IIpumepsl UCTIONB30BaHKS TPOU3BOIHOM NS
HAXOXKJIEHUS HAMJTYULIero pelieHns B MPUKIaIHbIX 3a7adax»
Nel58 «KontponpHas pabota» NelQ

Nel159-160«IIpaBuna Hax0XI€HUS TEPBOOOPAZHBIX»
No 161-162 «lInomans KpUBOIMHEHHONW Tpanenum»
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Ne 163-166 «BbruucieHue HHTET paaoB»

Ne 167-169 «BrpruncieHne miomaaeii ¢ TOMOIIBI0 HHTETPATIOBY
Ne 170-172 «I[IprmeHeHHe TPON3BOIHON U HHTETpaJia K PEHICHUIO
MPAaKTUYECKUX 33729

Ne 173 «IlpuMeHeHrEe UHTErPAJIOB»

Nel74-175 «IlpakTueckoe NpUMEHEHUE UHTErPAJIOB»

Nel76 «KoutponpHas pabota» Nell

I'eomerpus

[ToBTOpenue. Perienne 3aad ¢ UCMOJIL30BaHUEM CBOUCTB (hUTYD
Ha IUIOCKOCTH. Perienue 3a1a4 Ha 10Ka3aTeIbCTBO U IIOCTPOEHUE
KOHTpIpuMepoB. [IpuMeHeHre npocTel X JOTHYeCKUX MPaBUIL.
Pemenue 3anau ¢ UCNoOIb30BaHUEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHOUIEHUH B MIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB,
CBSI3aHHBIX C YeThIpexyrojbHUKaMu. Perienue 3a1au ¢
UCIOJIb30BaHUEM (PAKTOB, CBA3AHHBIX C OKPYXHOCTSAMU. Pemienue
3aJ1a4 Ha U3MEPEHUSI Ha TIIIOCKOCTH, BBIUMCIICHUS JIMH U
momazaei. Pemenne 3agad ¢ MOMOIIBIO BEKTOPOB U KOOPAUHAT.

Harnsgnas crepeomerpus. [Ipusma, napannenenunen, nupaMuiaa,
TeTpa’ap.

OCHOBHBIE TOHATHUS T€OMETPUH B IPOCTPAHCTBE. AKCHOMBI
CTEPEOMETPUHU U clieCcTBUSA U3 HUX. [loHsATHE 00
AKCHOMAaTUYECKOM METOJIE.

Teopema Menenas s retpasdspa. [loctpoenue ceueHnuit
MHOT'OI'PaHHHUKOB METO/IOM cienoB. L{eHTpanbHoe
npoektupoBanue. [loctpoenne cedyeHnii MHOrorpaHHUKOB
METO/IOM TTPOEKITHM.

CkpempnBaronmecs: IpsaMsble B IPOCTPAHCTBE. YTOJI MEXAY HUMH.
MeTonbl HaX0XKIEHUS PACCTOSHUM MEXKY CKPEIIMBAIOIIUMUCS
MPSIMBIMH.

Teopembl 0 napaIeaIbHOCTH MPSMBIX U INIOCKOCTEN B
npoctpaHcTBe. [lapanienbHoe MpoeKTHpOBaHKE U U300 paskeHue
¢uryp. 'eomerprueckue Mecta TOYEK B TPOCTPAHCTBE.

IleprieH qUKYJIAPHOCTD IPAMOM U INIOCKOCTH. OPTOrOHAJIBHOE
npoektupoBanue. Haknonusle u nmpoexkuuu. Teopema o Tpex
MEPIICHANKYJIAPaX.

Bunel Tetpasnpos. OpTOLEHTPUYECKUN TETPAdAp, KapKacHbIN
TeTpa’ip, PaBHOIPaHHBINA TeTpa’ap. IIpsmMoyroabHbI TETpa’ap.
Menunansl 1 GUMeaNaHbl TETPadAPA.

JlocTpanBaHue TeTpa’apa 10 NapajuleaenuIea.

Paccrosinus mexny ¢urypamu B mpoctpancrse. O0muit
MEPIEHANKYJIAP ABYX CKPEIINBAIOIIUXCS MPSIMBIX.

VYrusl B npoctpanctse. llepnienaukynsapHele miockocTy. [Inomans
OpPTOrOHaJIBHOU MpoeKUnH. llepnenauKynspHOe cedeHne NPU3MBI.
TpexrpaHHbII 1 MHOTOTpaHHbIN yroy. CBOKWCTBA IVIOCKUX YIJIOB
MHOT'OIpaHHOro yria. CBOMCTBA IUIOCKUX U ABYTPAHHBIX YIJIOB
TpeXrpaHHoro yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl
TPEXTPAHHOIO yIJIA.

Buns! MHOrorpanHukoB. PazsepTtku MHOrorpannuka. Kpargaimme
IIyTH Ha TIOBEPXHOCTU MHOTOI'DAHHUKA.

Teopema Diinepa. IIpaBuiibHbIE MHOTOrpaHHUKU. [IBONCTBEHHOCTD
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MPaBUILHBIX MHOTOI'PAHHHUKOB.
[Tpuzma. [Tapannenenunesn. CBoicTBa napauienenunesa.
[IpssmoyrounbHbli napamwienenunesn. HakaoHHbIE TPU3MBIL.
[Inpamuna. Buasl nupamu. O1eMeHThl IPAaBUIBHON IUPAMUIBI.
[TupamMupl ¢ paBHOHAKIIOHEHHBIMH peOpamMy U TPaHsSIMU, HX
OCHOBHBIE CBOMCTBA.

[Tnomanu noBepxHOCTEl MHOTOIPaHHUKOB.

Tena BpameHus: TUIUHAP, KOHYC, map u chepa. CeueHus
HWIMHpA, KoHyca 1 mapa. [llapoBoii cerMeHT, mapoBoii Clou,
IapoBOM CEKTOp (KOHYC).

VYcedeHHas nUpaMuia U yCEUCHHBINA KOHYC.

DnemeHThl cepuueckoit reomeTpun. Konnuecknue cedeHus.
KacarenbHble mpsiMble U MIIOCKOCTH. Brimcanubie U onucaHHbIe
cdepsnl. Kacarommecs chepel. KomOuHaimu Ten BpaieHusl.
BekTops! 1 koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa
Ha 4ucio. Yol Mexay BekTopaMu. CKaasipHOE IPOU3BE EHUE.
VYpaBHeHue miockocTu. Popmyiia pacCTOSIHUSI MEXKAY TOUKAMM.
VYpaBuenue cepbl. DopMmyna paccTOSHUS OT TOYKHU 0 MIOCKOCTH.
Crioco0»! 3a71aHus IPSAMON YPaBHEHUSIMU.

Pemienue 3anau 1 J0Ka3aTeNbCTBO TEOPEM C IOMOIIBIO BEKTOPOB U
METO/10M KOOpJAMHAT. DJIEMEHThI T€OMETPUU Macc.

[Tonsitne o6vema. OObeMbI MHOTOT'PaHHUKOB. OOBEMBI TET
BpanieHus. AkcuoMbl o0bemMa. BeiBoa popmynn 00beMoB

MPSIMOYT OJILHOT'O MapajuieJenuneaa, Npu3Mbl U TUPaMU/IbL.
dopmyIibl 11 HaXOXKIEHUS 00bema TeTpasapa. TeopeMbl 00
OTHOUIIEHUSX 00BHEMOB.

[TpunosxeHust MHTErpaia K BEIYUCICHUIO 00bEMOB U IIOBEPXHOCTEH
ten Bpamenus. [Imomane chepruueckoro mosica. O6beM IIapOBOTO
cnost. [IppumeHeHne 00beMOB MPU pelIeHUH 3a1a4.

[Tnomane chepsr.

PasBeprka nuiamMHapa U KoHyca. [11o1ans moBepXHOCTH IUIUHIPA
U KOHYCa.

KoM6uHnanuu MHOrOrpaHHUKOB U TEJ BpallleHUsI.

[TonoGue B mpocTpancTBe. OTHOLIEHHE 00BEMOB U TUIOLIaeiH
MTOBEPXHOCTEH MOI00HBIX (QUTYP.

JIBU)KEHUS B IPOCTPAHCTBE: MapaJuleNIbHbII IEPEHOC, CUMMETPUS
OTHOCHUTENIBHO IIJIOCKOCTH, LIEHTPaJbHasi CAMMETPHS, TIOBOPOT
OTHOCHUTEIBHO MPSAMOM.

[IpeobpazoBanue mogobus, romoreTus. Pemenue 3agay Ha
IIJIOCKOCTHU C UCIO0JIb30BAHUEM CTEPEOMETPUUECKUX METO/I0B

IIpakTHYecKkue 3aHATHS:
Ned7-48 «Onpenenenre yria MKy JByMS MOpSMBIMA B

Ne49-52. «MccnenoBanne Npu3HAKOB U CBOMCTB
NapajuIeIbHOCTU NPSIMON U IJIOCKOCTHU IIPU PEILIEHUU 3a7au».
Ne53-55. «Onpenenenue yriaa MeXay IpsMOM U INIOCKOCTBIO B
MPOCTPAHCTBE, TOCTPOCHHE HAKIOHHOW.
No56-58. «IlapannenbHoe W OPTOrOHAJbHOE

IIPOEKTUPOBAHUEY.

Ne59 KontponbHas pabota Ned

Ne69-70. «Bextopbi».
Ne 71-72. «YMHOXEHUE BEKTOPA HA YHCIION.
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No 73-74. «Yron Mmexay IByMs BEKTOpaMU».
No75-76. «IIpoekiust BEKTOpa Ha OCb».

No77-78. «KoopauHaThl BEKTOpay.

No79-80 «CkansipHoe npou3BeIeHIE BEKTOPOBY.
Ne 81 KontpomnbHas pabora Neb

Nel27-128 « MHOrOrpaHHUKN».
Nel29-130 «Cummerpust MHOTOIpaHHHKAY.
Nel131-132 «Ceuenust ky0a, MpU3MbI U TUPaAMUIbI

Ne 133-134 «{umuuap»
Ne 135-136 «Konyc»
Nel37 «ap. Chepar»

Ne 138 «O6bem 1 maoaab MOBEPXHOCTH KyOa, MPSIMOYTOJIbHOTO
napaiejenunena,»

No 139 «O6bem u TIoma s MOBEPXHOCTH TMPU3MBI U ITUJIMHIIPAY
No 140 «O06bema U oAb MOBEPXHOCTH MUPAMHUIA, U KOHYCa»
Ne 141 KonTpossHas padota.Ne.9

BeposTHOCTb U cTaTHCTHKA,
JIOTHKa, Teopus rpadoB u
KOMOMHATOpUKA

[ToBTOpenue. Mcnonb3oBanue Tabauil U AMATPaMM ISt
IIpe/cTaBICHUs JaHHBIX. Pelenue 3a1ay Ha MpUMeEHEHN e
OIHUCATENbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX,
HanOOJbIIEro 1 HAUMEHbIIEr0 3HAaYEeHUs, pa3Maxa, IUCIEPCUH U
CTaH/IaPTHOT' O OTKJIOHEHHUs. BpIunciieHne 4acToT U BepOsITHOCTEN
COOBITHI. BhIunciieHne BeposITHOCTEH B ONIBITAaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU HcXoaamu. Vcnonabp3oBaHue
KOMOHMHATOpUKU. BeIuncienne BeposTHOCTEH He3aBUCUMBIX
coOwITHi. Vcnionp3oBanue GopMymbl CI0XKEHHS BEPOSITHOCTEH,
auarpamm Ditnepa, AepeBa BeposiTHOCTel, hopmynbl bepHym.

BeposiTHOCTHOE TPOCTPAaHCTBO. AKCHOMBI TEOPUU BEPOSITHOCTEH.
YcnoBHas BepoATHOCTD. [IpaBrio yMHOXKEHMS BEPOSITHOCTEN.
®opmyiia nonHou BepossTHOCcTH. DopMmyna baiieca.

JluckpeTHble ciydaiiHble BETUYMHBI U paclpeieeHusl.
CoBmecTHbIE pacnpeneneHus. Pacipenenenrne cyMmsl 1
IIPOU3BECHUS HE3aBUCUMBIX CIyYalHbIX BEJIUUYUH.
MaremaTudeckoe 0KUJaHUE U AUCIIEPCUS CIIy4aiiHOW BEJIMYUHBI.
MaremaTu4eckoe 0KUJaHNUE U AUCIIEPCHUSI CYMMBI CITy4alHBIX
BEJIMYMH.

bunapnas cnyuaiinas BenuuunHa, pacnpeaeneaue bepuynmm.
I'eomerpuueckoe pacnpenencnue. buHoMHanbHOE pacHpeneneHne
U ero CBOMCTBA. [ nunepreoMerpuyeckoe pacinpeneaeHue U ero
CBOICTBA.

HenpepsiBHbIE CitydaiiHble BeMUYnHbL. [IIOTHOCTE BEPOATHOCTH.
@yHKIMS pactpeneneHus. PABHOMeEpHOE paclipeieneHue.
[Toka3zaTenbHOE pacnpenenaeHue, ero napaMmerpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe
pacnpenenenue. @ynkuusa Jlamiaca. [Tapamerpsl HOpMaJIbHOTO
pacnpenenenus. [Ipumepsl ciydaliHbIX BETMYMH, TOJYUHEHHBIX
HOpMaJIbHOMY 3aKOHY (TIOIPEIIHOCTh U3MEPEHUH, POCT YEITIOBEKA).
[lenTpasnbHas npeneabHas TeoOpeMa.

HepasenctBo UeObmmeBa. Teopema YUebwimeBa u reopema
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bepnysuiu. 3akoH 6ombiux yucen. BeiOopounsiit MeTos
u3MepeHust BepositHocTeil. Ponb 3akoHa 60JbIINX YKCeN B HAYKE,
IIpUpoJie U OOILECTBE.

KoBapuanusa nByx cirydaiiHbIxX Benu4uuH. [Tonstue o

ko3 durmente koppensauu. CoBMecTHbIE HAOTIOIEHUS IBYX
CIIy4aiiHBIX BeTUYNH. BIOOpOUHBIH KO (HUIIUEHT KOPPEIALINH.
Jluneiinas perpeccus.

Cratucrtuueckas runore3a. CTaTuCTHKA KPUTEPUS U €€ YPOBEHb
3HaYMMOcCTH. [IpoBepka npocTel X runore3. IMIUPUIECKHE
pacrpeneseHus U UX CBSI3b C TEOPETUUECKUMU PaCIpeieHUSIMU.
Panrosas xoppensanus.

[Toctpoenue cooTBeTcTBHM. UTHHEKTUBHBIE U CIOPHEKTUBHBIE
cootBeTcTBU. buekuun. /luckpernas HenpepslBHOCTh. [IpuHImn
Hupuxie.

KonupoBanue. J[BouuHas 3aIuce.

OcHOBHBIE TOHATHS Teopuu rpados. JlepeBps. JBonuHoe 1epeBo.
Cas3HOCTh. KOMnoneHTs! cBsizHOCTH. [1yTH Ha rpade. DiinepoBsl u
["aMHUIIBTOHOBBI IYTH.

Ne60-61 «3amaum Ha mozcYeT YKCIa pasMEIeHU !, IEPECTAHOBOK,
COUYETaHUI.

No62-63 «Pemenue 3ana4 Ha mepedop BapHaHTOBY

No64-65 «Dopmyna 6unoma HeroToHay.

Ne66-67 «Tpeyronbuuk [Tackamns»

Ne68 KontponbHas pabota.NeS

Ne 177-180 «KomOuHanuu coobITHIIN

Ne 181-182 «BeposiTHOCTH COOBITHI»

Ne 183-184 «CnoxxeHne BEpOSTHOCTH»

Ne 185-186 «He3aBucumbie COOBITHSY

Ne 187-188 «Cratnctrueckast BEpOSITHOCTb)
Ne 189-190 «CnyuaiiHble BEIUYUHBI»

Ne 191-192 «lleHTpanbHble TEHACHIIUI
Nel193- 194 «Mepsl pazdpocar»

Ne195 KonTponbHas pabota 12
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6. TEMATHYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY IIPEJIMETY

No Buj yueOHo# padoThI Bcero Pacnpenesienue
o/ TPYA0E€MKOCTH pa3jiesia
(B 4yacax) mo BuaAaM
yueOHOo# padoThl
Jlexnus IIpakTnye
CKHe
Aynurtopnbie 3ansatus. Coaep:kanue paboTeI
00y4eHust
1. BBenenue 4 1
2. Anre0pa 1 Hauasa aHamu3a 161 36 125
3. I'eomerpus 81 40 41
4. BeposiTHOCTP W CTaTUCTHKA, JIOTHKA, 37 11 26
Teopusi TpadoB 1 KOMOMHATOPUKA
Hroro 283 88 195

IIpome:xxyTouHasi aTTecTallusA B BU/IE IK3aMeHAa

HpI/I pcain3aliii COACPIKAHUA O6Hl€06p&30BaT€JIBHOI‘O y‘{€6HOFO ImpeamMeTa

OVIL04. MatemaTtuka yaeOHas Harpy3ka 00y4aroniuxcsi COCTaBIIseT:

Bua yyeOHoM padoThI

Oo0neM yacoB

O06BeM 00pa3oBaTEIBLHON MTPOTrPaMMBbI 411
OO6s3aTenbHas ayAUTOpHAs yueOHast Harpys3ka (Bcero) 283
B TOM YHCIIE:

TMTEKIINU 88
NPaKTHYECKUE 3aHATHUS 195

JlabopatopHbie pabOTHI

V4eOHbIM IIAHOM
HE TIPETYCMOTPEHO

CamocTosiTennpHas pabota 00yJaronierocs

128

[TpomexxyTouHas aTTecTaius B opMe IK3aMeHa
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7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE TPOI'PAMMBI YYEBHOI'O ITPEJMETA

7.1. Onucanue mamepuanpbHoO-mexHU4ecKoul 0azvl, He00X00UMOU 0N
ocyuiecmeieHus 00pa3oeamenvHo20 npoyecca

HaunmeHoBaHnue ClieMaJdbHbIX ITIOMCIIICHU U OCHaIlIeHHOCTI) CIeNHATBHBIX

Ne M IIOMEeIIeHHuH JJIsl CAMOCTOATEILHOU

nmoMe e Hu il
n/n

noMeleHu m ISl
padorsi CaMOCTOSITEJIbHOM PadoThI

KabuHeT MaTeMaTHKH;

AyAUTOPUs IJIA TPYHITIOBBIX U
HHAUBUAYAJIbHBIX KOHCYHBTaHI/IP’I, TCKYLICTO

1. ocka yuebHas

2. PaGouee MecTo mpenoaBaTens
3.KomruiekT yueOHOM MeOenu

KOHTPOJIS ¥ MPOMEKYTOYHOU aTTeCTallMi. | Ha 25 yell.

AJIPEC

Kabuner a1s1 caMmoCTOsATEIbHON PabOThI Kommnekt yuebHol mebenu Ha

2 25 yern.
' AJIPEC AcrpaxaHckas 00J1acThb, CeJo

EnoraeBka ymuia Ynuepuna Ne 23 A

7.2. Pexomenoyemasn numepamypa (u3 ¢peoepanvnozo nepeuns)

a) OCHOBHAas1 yueOHas JuTeparypa:

1. Amumo IILA. Komsrua HO.M. Marematuka: anrebpa W Hayaia
MaTEMaTUYeCKOTO aHaiu3a, TeoMeTpus. AnreOpa W Havalla MaTeMaTHYEeCKOTO
aHamu3a (0a30BbII M YrayOJEHHBIM  YpPOBHH), Y4YeOHHMK JJs  CpPeAHMX
o011eo0pazoBarenbHbIX yupexaenuid; [Ipocsemenue— M. 2020 r

2. Atanacsu JI.C., byryzoB B.®., Kagomuer C.b. u apyrue. Marematuka:
anreOpa W Hadajia MaTeMaTHYECKOTO aHain3a, reoMeTpus. ['eomeTpus. y4eOHHUK
JUISL CpeTHUX 00111eo0pazoBaTebHbIX Yupexaennil; «[Ipocsemienney - 2020

0) 10NOJIHHUTEJbHAA YuyeOHas JuTeparypa (B T.4.):
1. bBammakos M. 1. MaTtemaruka: KH. Ui IIpenogaBaTesis: METOI. TocoOue.
— M., 2017
2. bammvako M.U., Llpranos 111.1. Merogudeckoe mocoOue It IOATOTOBKH K
El'D.-M., 2017
B) IlepeYeHb Y4eOHO-METOAHYECKOr0 o0ecneyeHus:
YuebHo-MeToauuecKuil KoMIUIeKe 1o yueonomy npeamery OYT1.04.
Maremaruka
1) 3JIEKTPOHHO-0MOIMOTEeYHbIEe CUCTEMbI:
1. DnexkrponHo-OubmmoTeuHas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

2. OOpa3oBaTelbHO-M3AaTeIbCKUN LEeHTp «Akamemus»  (http://www.academia-

moscow.ru /)
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3. DnekTpoHHas oOpa3oBarenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTH OPI'TAHU3AIIUU OBYYEHMUS 1JI1 UTHBAJINIO0B
N JInl C Or'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

Jns  oOydarommxcs W3 YUCIA HWHBAIWAOB M JIMI C OrPaHUYCHHBIMH
BO3MOKHOCTSIMH 3/IOPOBbSi Ha OCHOBAaHMU IHMCBMEHHOTO 3asBJICHUS Yy4eOHBIN
npeamer OVYIL0O4. Marematuka pea3yeTcss C  y4e€TOM  OCOOCHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHSA, WHJWBUAYAJIbHBIX BO3MOXHOCTEH U COCTOSHUS
3JI0pOBbS (J1a7ee — MHAMBUIYAIbHBIX OCOOCHHOCTEN ).

Pe3yabTarsl 00yyeHus Kog IIposepsiembie | @OPMBI U METOAbI KOHTPOJIA
(IMYHOCTHBDIE, pe3yJbTaToB YMEHHUS U H OLIEHKH
npeaMeTHbIE, 3HAHUSA pPe3yJbTaTOB 00y4YeHHs

MeTanpexIMeTHbIe) Texymui IIpomexyTo
KOHTPOJIb YyHas
aTTecTanus
JAUYHOCHIHbLE

JIP5 ChopMHUpOBAaHHOCTH 31 YCTHBIN OMPOC,

OCHOB CaMOPa3BUTHUS U 32 peuieHue

CaMOBOCITMTaHUS B ;i 3aj1ad4,

COOTBETCTBUU c 35 MaTeMaTHYECK

00111cY EII0BEY ECKUMU JIPS Vi WM TUKTaHT,

LIEHHOCTSIMHA Y HJeajlaMu ¥3 PAKTHYECKUE

TPayKJAHCKOTO O0IIEeCTBa; ys 3aHATUS

TOTOBHOCTh n

CIIOCOOHOCTh K

CaMOCTOSTEILHOM,

TBOPUYECKOU 51

OTBETCTBEHHOM

JEeATENbHOCTH;

JIP7 HaBBIKK 31 YCTHBIN Ompoc,

COTPYJITHUYECTBA CO ;g TECTUPOBAHUE,

CBEPCTHHKAMHU, JETHbMU 34 pelieHue

MJIQIIIETO BO3pacTa, 35 3aj1a4,

B3POCJIBIMU B JIP7 Vi MaTeMaTHYECK

00pa3oBaTeIbLHOM, y3 WU JUKTAHT,

0OIIECTBEHHO MOJIE3HOM, Ys MPaKTUYECKUE

yuebHo- 3aHATUA

HCCIIE0BATEILCKOM,

MPOCKTHOMN U JIPYTHUX

BUJAX NCATCILHOCTH;

JIP14cdopmMupoBaHHOCTH 31 YCTHBIN OIpoc,
9KOJIOTUYECKOr 0 32 TECTUPOBAHHUE,
MBIIIJICHUS, TOHUMAaHU gi perieHue
BJIMSTHHS COLHAIBLHO- JIP14 35 3ajad,
3KOHOMHUYECKUX Yi MaTeEMaTHYECK
IIPOIIECCOB HA COCTOSTHHUE 3 Wil TUKTAHT,
MPUPOIHON U COLMAIIBHOMN ys MPaKTAYECKHUE
CpeIbI; 3aHATHSA
nproOpeTeHH
¢ OIbITa 9KOJIOr0-
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HaIlpaBJICHHON

JeSITEIbHOCTU
Memanpedmemnblx:

MP1 yMEHUue 31 YCTHBIN OIIPOC, | 3K3aMEH
CaMOCTOSITEJILHO MP1 ;g TECTUPOBAHHUE,

OTpenensiTh 1 eu 34 IPaKTUYECKUE
JeSITENIbHOCTU 11 yy Pl 35 3aHATUS

COCTaBJIAThH . TUIAHBL | /v 1P3 z;

JEeSITENIbHOCTH; VYL P5 Vs

CaMOCTOSITEJILHO VY II5

OCYILIECTBIIATD, VYT K5

KOHTPOJINPOBATh U

KOPPEKTUPOBATh

JEeSITEbHOCTD;

UCIOJIb30BaTh BCE

BO3MOJKHBIE PECYPCBI IS

JOCTHKEHUS

IIOCTaBJIEHHBIX lIEJIEW U

peanu3anuu IJIAaHOB

NeSITebHOCTH; BBIOUPATH

yCIIEUIHbIE CTpaTeruu B

Pa3INYHBIX CUTYaLUsX;

MP4  rortoBHOCTH  H 31 YCTHBII OIIpOC, 9K3aMeH
COCOOHOCTh K 32 TECTUPOBAHUE,
CaMOCTOSTEIIEHON ;i pelieHue

uH(pOPMAIMOHHO- 35 3aj;ad,

MO3HaBaTENIbHOM Vi MPaKTUYECKUE
NEeSITeTbHOCTH, BJaJIeHUE y3 3aHATUSA

HaBbIKaMU MOJTy4YEHUS MP4 ¥s

HeoO0XoauMoNn VYILIIS

uH(pOpMaILMH U3 CIOBapen
pa3HbIX THUIIOB, YMEHHE
OpPUEHTHPOBAThCS B
Pa3INYHBIX UCTOUHUKAX
UH(POPMAIIUH, KPUTUIECKH
OLIEHMBATh U
MHTEPIPETUPOBATH
uHpopmaruto,
HOJIy4aeMyo U3
Pa3INYHBIX HCTOYHHUKOB;
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MP9 Bnanenue
HaBBIKAMH
IMO3HABATEIILHOM
pedaekcuu Kak
OCO3HaHUS COBEPIIAEMBIX
NENCTBUU U
MBICIIMTEILHBIX
MPOIIECCOB, UX
pE3yJIbTATOB U
OCHOBaHM, TpaHUIl
CBOETO 3HAHUSA U
HE3HAHMS, HOBBIX
IMO3HAaBaTEIIbHEIX 33729 U
CPEJICTB UX JOCTHKEHUSI.

MP9

VY] P3
VY] P7

31
32
33
34
35
Y1
Y3
Y5

YCTHBII OIIPOC,
TECTUPOBAaHHUE,
pelieHue
3az1ay,
IIPaKTUYECKUE
3aHATHA

3K3aMCH

HpeoOMemHbIX:

ITP1 cpopmupoBaHHOCTH
MPEACTABIECHUH O
MaTeMaTHKe KaK YaCTH
MHUPOBOH KYJIBTYpbI U O
MECTe MaTEMAaTUKH B
COBPEMEHHOM
LIUBUJIM3AIIAH, O CITOCO0ax
OMUCaHUs HA
MaTEMAaTUYECKOM SI3bIKE
SIBJICHUI PEaIbHOTO0 MUPA;

11P1

Buanus: 31-35.

Ymenus:
Vi1-Y63

YCTHBII OIIPOC,
TECTUPOBAHUE,
peuiexHue
3a;ad,
MaTeMaTHYIECK
WU JUKTAHT,
MPAaKTHYECKUE
3aHATHS

9K3aMCH

I[IP2 cdopMupOBaHHOCTH
MpeJICTaBICHU N 0
MaTeMaTUYeCKUX
TTOHSITHSX Kak 0
BaYKHEHIITHUX
MaTeMaTUYECKUX
MOZENAX, IO3BOJSIOIINX
ONMKCHIBATH M  HM3y4aTh
pasHele  MPOLECCH U
SIBJICHUS; IIOHUMAaHUe
BO3MO>XHOCTH
AKCHOMAaTHUYECKOI0
MMOCTPOEHUS
MaTeMaTHYECKUX TEOPUH;

11P2

Buanus: 31-35.

Ymenus:
Vi1-yY63

YCTHBIN OMpoc,
MPaKTUYECKHE
3aHATUSA

OK3aMCH

TIP3 Bnamenne MeTomamMu
JIOKa3aTCIbCTB 31
aJrOPUTMOB pelieHus,
YMEHHE HUX HPUMEHSITh,
MPOBOJIUTH
JIOKa3aTeabHbIC
paccyxaeHus B
pellieHus 3ajad;

Xonae

11P3

Buanus: 31-35.

Ymenus: Y1-Y63

YCTHBIN OIpOC,
IIPaKTUYECKUE
3aHATUA

3K3aMCH

11P4 Bnanmenne
CTaHJAPTHBIMU IIpUEMaMU
PEIICHUS pallMOHAJIbHBIX U
HppalliOHAJIbHBIX,
IIOKa3aTCIbHBIX,
CTCIICHHBIX,

11P4

Buanus: 31-35.

Ymenusa:

YCTHBII OIpoc,
MPaKTUYECKUE
3aHATHSA

9K3aMCH
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TPUTOHOMETPUUECKUX
YPaBHEHHI U HEPABEHCTB,
HX CUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX
MporpaMm, B TOM YUCJIE
JUISl TOMCKA MYTH PEIICHUS
Y WUTFOCTPALMM PEIICHUS
YpaBHEHUI U HEPABEHCTB;

Y1-Y63

ITP5 chopmupoBaHHOCTH
MpeacTaBiIeHU 00
OCHOBHBIX TTOHSTHSAX,
UAEAX U METOJIAaX
MaTEMaTHYECKOT0
aHau3a,

LIPS

Buanus: 31-35.

Ymenusa:
YVI1-Y63

YCTHBII OIpoc,
MPaKTUYECKUE
3aHATHUA

9K3aMCH

[1P6 Bnanenue
OCHOBHBIMU IOHSATUSAMHU O
IUIOCKUX U
IPOCTPAHCTBEHHBIX
reomMeTpudeckux Qurypax,
HX OCHOBHBIX CBOMCTBAX;
chOpMHPOBAHHOCTH
YMEHHUS paclo3HaBaTh Ha
yepTexkax, MOAEIX U B
peanabHOM MUpE
reomMeTpudeckue GUrypsl;
MIPUMEHEHUE U3yYEHHBIX
CBOMCTB F€OMETPUYECKUX
buryp u hopmyn s
peLIEeHUs TEOMETPUYECKUX
3a/a4 U 3a1a4 ¢
MPAKTUYECKUM
COIepKaHUEM;

I1P6

3uanus: 31-35.

Ymenusa:
YVi1-Y63

YCTHBIW OIPOC,
MPAaKTHYECKHE
3aHATUSA

9K3aMCH

ITP7 chopmupoBaHHOCTH
MPEICTABIEHUN O
IpoLeccax v sBJICHUAX,
MMEIOLIMX BEPOSATHOCTHBIN
XapakTep, O
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
pearbHOM MHUpe, 00
OCHOBHBIX IIOHATUAX
2JIEMEHTAPHON TEOPUHU
BEPOSITHOCTEN; YMEHHUU
HAaXOJHUTh U OLICHUBATH
BEPOSITHOCTU HACTYIJICHHUSI
COOBITUI B
MPOCTEU X
MPAKTHYECKUX CUTYaIUSAX

]

11P7

Buanus: 31-35.

Ymenusa:
Yi1-Y63

YCTHBIU OIIpOC,
PaKTUYECKUE
3aHATHS

9K3aMCH

TIPS BmanmeHnue HaBBEIKAMU
HUCIIOIL30BaHUA

TOTOBBIX KOMITBIOTEPHBIX
MpOrpaMm

TIpU pPEIIeHUH 3a7a4.

11P8

Buanus: 31-35.

YCTHBIN 0OMpoc,
IIPAKTUYECKUE
3aHATHUA

9K3aMCH
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Ymenus:

Yi-Y63

ITP9 chopmupoBaHHOCTH
IIPEJICTABJICHUN O
HE0O0XOJMMOCTH
JI0Ka3aTeNIbCTB IpH
000CHOBaHUHU
MaTeMaTUYeCKUX
YTBEPKAECHUU U POIU
AKCHOMAaTHKH B
MPOBEICHUU JE€IYKTUBHBIX
pacCyXIeHUN;

I1P9

Buanus: 31-35.

Ymenusa:

Yi1-Y63

YCTHBIN OIpOC,
MPaKTUYECKHE
3aHATUSA

OK3aMCH

I1P10 chopmMupoBaHHOCTH
MOHATUITHOT O armapara mo
OCHOBHBIM pa3zienam Kypca
MaTeMaTUKH; 3HAHUH
OCHOBHBIX T€OpeM, hopmyi
U YMEHHS UX TPUMEHSTD;
YMEHUS 10Ka3bIBATh
TEOpPEMbI M HAXOAHUTh
HECTaHJapPTHHIE CIIOCOOBI
pelieHus 3a4a4;

P10

Buanus: 31-35.

Ymenus:
YVi1-yY63

YCTHBIN OIpOC,
IIPaKTUYECKUE
3aHATUA

OK3aMCH

I1P11 chopmupoBaHHOCTH
YMEHUU MOJIETUPOBATH
peaJibHbIE CUTYAlIUH,
HCCIIEI0BATH IIOCTPOCHHBIE
MOJIEJIU, HUHTEPIIPETUPOBATH
MTOJIy4EHHBIN pE3yibTarT;

P11

Buanus: 31-35.

Ymenus:

Yi-Y63

YCTHBIN 0OIpOC,
IIPaKTUYECKUE
3aHATHA

OK3aMCH

ITP12 chopmMupoBaHHOCTH
MPEJICTaBICHUH 00
OCHOBHBIX ITOHSITHAX
MaTeMaTH4YeCKOro aHajn3a
M UX CBOMCTBAX, BJIaJICHUE
YMEHHEM XapaKTeprU30BaTh
NoBe/IeHNE PYHKITUH,
HCIIOJIb30BaHUE
MOJYYEHHBIX 3HAHUM IS
OIIMCAHMS U aHaAJIK3a
peasbHbIX 3aBUCUMOCTEN;

P12

Buanus: 31-35.

Ymenusa:

Yi1-Y¥63

YCTHBII OIpoc,
MPaKTHYECKUE
3aHATHUA

9K3aMCH

[1P13 BnaneHue ymeHUusAMH
COCTaBJICHUS
BEPOSATHOCTHBIX MOJIEIIEH 110
YCIIOBUIO 3a7ja4l U
BBIUHCIIEHUS BEPOSITHOCTH
HACTYIJICHUsI COOBITHH, B
TOM YHCJIE C IPUMEHEHUEM
bopMya KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUHU
BEPOSITHOCTEN;
MCCIIEZIOBAHUS CIIy4alHbIX
BEJIMYUH 10 UX
pacIpeneeHuIo.

P13

3uanusn: 31-35.

Ymenusa:

Y1-Ye63

YCTHBIN OIpOC,
MPaKTUYECKHUE
3aHATUA

OK3aMCH
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