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[Lranupyembie pesynabraThi ocBoeHHs OCHOBHOII 00pa3oBaTeLHON
MporpaMmmali:

M3yuenue npemetnoit odmactu "Matemaruka” 10/DKHO 06eCIeUHTE:
1) chopmuposanHoCTh NpecTaRIeHII 0 MATEMATHKE KAK YacTH MHPOBOH KYJILTYPBI H 0 MECTE
MATEMATHKH B COBPEMCHHOH IIMBHITH3AIMH, O COCO0AX OIHCAHHS HA MATEMATHUCCKOM SI3LIKE
ABICHHI PCAILIIOTO MUpa;
2) cPOPMHPOBANIOCTD HPEACTABICHUH 0 MATEMATHUCCKIX [IOHSITUAX KAK O BAYKHCHIITUX
MATEMATHUCCKUX MOJICITSIX. MO3BOJIAIOUAX ONUCHIBATE H H3YYaTh PA3HbIe IPOICCCHl U SBJICHNS:
HOHAMAHKE BO3MOKHOCTH aKCHOMATHUECKOrO MOCTPOCHHS MATEMATHUYECKIX TEOPHii;
3) cPOPMUPOBAHIIOCTD IPEACTABISHUIT O HEOOXOIMMOCTH JIOKA3aTeILCTR IpH 000CHOBAHKN
MATEMATHHUCCKUX YTBEPAICHHH H POJIM AKCHOMATHKH B IPOBE/ICHHH JCyKTHBHBIX
pPacCy KJICHMIi;
BAAICHAC METO/IAMH JIOKA3aTeTbCTB H aJITOPUTMOB PELICHHS; YMEHHE HX IPHMEHSTh,
HPOBOIHTE JTOKA3ATC/ILHBIC PACCYIK/ICHUSA B X0J1¢ PEUICHHS 3a/1au4;
3) ChOPMHPOBANIOCTL YMEHMI MOJICIMPOBAT peaibHbIe CUTYaIlMK, HCCIIEI0BATE IOCTPOCHHbIC
MOJICIH. HHTEPIPETUPOBATE HOJIYYCHHBI Pe3yIbTaT;
4) Bla/icHHe CTANTAPTHRIMH [PHEMAMH PelleHUs PALMOHATBHLIX H UPPAIMOHALHEIX,
HOKA3ATCABHBIX. CTCICHHBIX, TPHIOHOMETPHYECKHX YPABHEHUH U HEPABEHCTB, HX CHCTCM:
3) hopMUPOBAHIOCTD IPE/ICTABICHHUI 06 OCHOBHBIX OHSTHSX MaTeMaTHYECKOTO aHaIk3a 1 HX
CBOHCTBAX. BIIAJICIINE YMEHHEM XapaKTePH30BATh TIOBC/ICHHE (pyHKIwmit, ucnomp30Banme
[HTOJYUCHHBIX 3HAHUH I OITHCanMs U aHajiuza pealibHbIX 3aBHCHMOCTeﬁ;
6) BrajicHue OCHOBHBIMH TIOHSTHSIMHU O MUTOCKHX | MPOCTPAHCTBEHHBIX '€OMETPHUECKHX
PN PUNL X OCHOBHBIX ¢BOTICTRAX: C(hOPMUPOBAHHOCTH YMCHHS pacrio3HaBaTh Ha HepTeKax.
MOJC/BIX W B PCajIbHOM MHPE reOMeTpHUECKHe (QHIYPBI; IPHMEHCHHE HU3YUCHHBIX CBOHCTE
ICOMETPHUECKUX PHIYP 1 POPMYIT JUIsl PELICHHS TCOMETPHYUECKIX 384 1 3ajau ¢
HPAKTHYCCKUM COJICPIKAIHEM;
7) chopMUPOBAHHOCTE NpeICTABICHHI 0 TIpoLeCCax U ABICHHUSX, MMEIOIIHNX BEPOATHOCTHBIH
NAPAKTCP, O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PealibHOM MHpe, 00 OCHOBHBIX [IOHSTHSX
VICMCHTAPHOH TEOPUH BEPOATHOCTEH; YMEHHI HAXOIUTh U OLEHUBATE BEPOSITHOCTH
HAaCTYILICHHS COOBITHI B IIpOCT@ﬁLHHX INPaKTHYCCKHX CHTYarMsX U OCHOBHBIE XapakTepHCTHKH
CAVYANHBIX BEJIMUNH,

Beinycxknuk nayunres:
- OlIEPHPOBATh Ha 0a30BOM YpoBIE (3]16Ch H Aaiee — paciiosHaBark KOHKPETHBIC IPUMEPDI
OOMX TIOHATHIT 110 XapaKTepHbIM IIPH3HAKAM., BBIIOJIHATE JICHCTBHS B COOTBCTCTBUH C
OHPCICICHUCM H TPOCTCHINUMM CBOHCTBAMH MOHSITHIA, KOHKPETH3UPOBATH IIPHMEpamMu 001Ie
OHSTHS ) TOHATHAMH: KOHETHOE MHOYKECTBO. JIEMEHT MHOKECTBA, TTOJIMHOYKECTRO,
Hepecedenne n 00be/INHEHHE MHOMKECTB, YHCIOBBIE MHOKECTRA Ha KOOP/IMHATHOH npsimMoii,
OTPLBOK. HIFTCpBAIL, OUCPHPOBATE Ha OA30BOM YPOBHE MOHSITHAMH: YTBEPIK/ICHHE, OTPHIIANIHE
YTBEPAVICHUA, HCTHHHBIC W JIOXKHBIC yTBEPIKICHHS, MPHUNHA, ClIEICTRHE. YacTHhIil ciyuai
obmero yrRepi;ICmns. KOHTPIIpUMED:
- HAXOAHTE HiepecetcHue u o0beAMIeH e JIBYX MHOKCCTB, IIPC/ICTABIEHHBIX rpauyecku na
UHCIIOBOH 1IPSAMOIT;
- CTPONTH Ha MHCIOBOH NPSIMO# MOJIMHOKECTBO YHCIOBOIO MHOMKECTRA, 3a)laHnoe
HNPOCTCHIIHMH YCIIOBUSIMHU,
~ PACHOZHABATE JIOAHBIC YTBCPHKICHHA, OIUOKH B PACCYIKICHHAX, B TOM YHCIIE, C
HCIIOJIB30BAHHEM KOHTPIIPUMEPOB;
- B IIOBCC/IHEBHOH XH3HH W IIPH H3YYCHHH APYIHX IPEAMETOR HCIIONB30BATh YHCIIOBbIE
MHOZKCCTBA Ha KOOPIMHATHOMN NPSMOH JUISL ONIUCAHHS PeaTbHBIX [IPOIIECCOB U SIBJICHHUIA;
~ B HOBCCIAHEBHOH KU3HU U [IPH H3YUCHHH JPYTUX IIPCAMETOR [IPOBOJIHTE JIOTHYCCKHE
PACCAVACICHHA B CHTYAIHAX 1HOBCC/IHEBHOH JKH3HU:



- OHCPHpOBATH N2 Ga30BOM YPOBHE HOHATHSAMH: LEJI0€ YUCJI0, JACIHMOCTE YHCell, OOLIKHOBEHHAs!
Jpo0b. JicesTraHas JApo0b, paLlHOHATBHOC YUCI10, TPHOMIDKEHHOE 3HAYEHUE YHCIa, HacThb, J10J1s,
OTHOMICHHC, HPOHCHT. HOBBITICHUE H HOHWKCHUEC Ha 3alaHHOE YHCII0 TTPOLECHTOB, MacLuTald;

= OUICPUPOBATL 11a 0A30BOM YPOBIEC NOHSTHIMHU: JIOTApU(M YKCIIA. TPUTOHOMETPHUECKAS]
OKPYKHOCTb, I'PajlycHas Mepa yria, BeJIMYMHA yIia, 3a/aHHoro TOUKoH Ha

I'pHI OIEL)ML‘TDH‘ICCKOF] OKPYKHOCTH. CHHYC. KOCHHYC, TAHI'CHC H KOTaHI'CHC YIJIOB, HMEIOLITHX
IPOU3BOJBLHYIO BEJIMUMHY; BBIIOJIHATH api(MeTHYecKue JeHCTBHS ¢ IIENIBIMU H
paluoHalLHBIMH YHCIIAMH;

= BBINOJIHATE HCCJIOKHDBIC Hpeoﬁpamisa}m;{ YHUCJIOBBIX Bmpaﬁ(e}mﬁ. COJCPpIKallMX CTCIICHH
yucell. MO0 KOpHU U3 uHcell, JInbo jorapudmMel HHCe;

- CPABHMBATL pallMOHAIBLHBIC YHC/IA MEKILY CODO0M;

- OICHUBATL U CPABHHUBATL € PAIlHOHAJILHBIMY YHCIIAMH 3HAYEHHS [1EJIBIX CTCIICHEH 1Hcell,
KOpHei naTypajabHOH CTENCHH U3 YUCEIL, JJOrapu(pMOB YUCEIT B IPOCTHIX CIydasix;

- 300pamarh TOUKaAMH 1Ha YHCIOBOH NMPSMOMH Le/ble U pallMOHAIbHBIC YHCIA;

- 1300paKaTh TOUKAMK Ha YHCITIOBON NPAMOIH 11€J1bIE CTEIEHH YUCEN, KOPHH HATYpabHOil
CTENEHH W3 YUCeT, JIOrapu(Mbl UACEIT B IPOCTHIX CIIydasX;

- BBLUTOJIHATE HCCJIOMKHBIC [IPpeodpazoBaHust LeJIbIX U ApOoOHO- pallHOHATBHBIX OYKBEHHBIX
BLIPAKCHHH:

-~ BLIPAYKATE B POCTCHITNX ClIydasX M3 PABEHCTRA OJIHY ITEPEMEHHYIO Uepes IPYrue;

= BHMHCIATH B HPOCTRIN CAYUASAX 3HAYSHNSA YUCIIOBLIX U OYKBEHHBIX BBIPAYKCHUIH, OCYIIICCTBIISLS
1COOX0/IMMBIE TT0JICTAHOBKH U Mpeobpa3oBaHus:

- n300pazkaTh CXEMATHYECKH YI'0Jl, BEJIMUHHA KOTOPOT'0 BRIPAXKEHA B I'PAycax;

- OLICHUBATL 3HAKH CHHYCA, KOCHHYCa, TAHI€HCA, KOTAHI€HCa KOHKPETHBIX YIJIOB;

=~ B 1HHOBCCJIHCBHOM KU3HH U IIPU H3YUCHUH JAPYTHUX YUEOHBIX [PEJIMETOR BIIOJIHSITE
BLIYMCJICHHS TIPH PEIICHUH 3aJ1ay [IPaKTHYECKOro Xapakrepa;

= B 1IOBCE/IHCBHOM JKH3HH U IIPH H3YYEHUH JIPYTUX YUEOHBIX IPEJIMETOB BhIIOJIHSThH
MpAKTUYECKHE pacyEThl ¢ HCIIOIL30BAHMEM., IIPH HEOOXO0IUMOCTH, CIIPABOYHBIX MaTEPHAJIOB H
BBIMHCIIMTEILHBIX YCTPOHCTB;

“ B IOBCC/THCRHOM JKM31H W ITPH H3YUCHHH JIPYTUX YUeOHBIX MPEIIMETOB COOTHOCHTL pealibHEIC
BCAHUHMHDBL, XAPAKTECPUCTUHKH 00BEKTOB OKPYKAIONIEr0 MUPaA ¢ X KOHKPETHBIMH YHCITIOBLIMH
IHAUCHHAMM

= B LIOBCC/IHCBHOMW YKH3HHU U IIPH H3YUYEHUH APYTHX YUeOHBIX NPEIMETOB HCIIOIB30BATE METOIbI
OKPYJACHHs, NPHOJMZKCHNS W IPUKHKK 1IPH PEIISHUH MPaKTHUCCKUX 3a/1aY [OBCEJHEBHOI
ARHSHHL

- penarh JIHHCHHbBIC YPABHEHHS W HEPaBEHCTBA, KBa/[paTHbIe YpaBHEHHUSI;

- PELIaTh Jlorapu(pMHUECKIe YpaBHEHN)s BUIA «10rapu(M OT JIHHEHHOM (YHKINH paBeH
KOHCTAHTE» U MPOCTEHINNE JIorapu()MUUECKHE HEPABEHCTRA;

= perarTh NpocTreninme nokasaTeliible ypaBHeH!s 1 HepaBCHCTBRA;

= HPHBO/IMTh HECKOJILKO TIPUMEPOB KOPHEH MPOCTEHIIIUX TPUIOHOMETPHYECKOTO YPaBHEHHsI
BH/IA: SIN X = 4. COS X = a, 1gX = a, ctgX = a, ri1e a - TabauuHoe 3HaueHHe COOTBETCTRYIOIIEI
TPUIOHOMETPHYCCKON (hYIHKIMH:

= B HOBCC/IHCBHOM JKM3HH H ITPH H3YYEHUH JIPYTHX IIPCIAMETOR COCTABIISTE U PCIIaTh YpaBHEHMsI
W CHCTEMBI JIMHCHHBIX YPABHEHHIT TIPH PEIICHUH HECIOKHBIX MPAKTHIECKHX 3a/1a4;

- ONIEpHUPOBATE [1a 0A30BOM YPOBHE MOHATHAMH: 3aBUCHMOCTD BEIMYMH, (YHKIHA, apIyYMEHT 1
snavetie Gynkimn, 001acTh ONnpeeNicHns U MHOXKECTBO 3Hadenuii Gpynkuun, rpapux
JABUCHMOCTH. IpapUK (YHKIMA, HyJH (YHKIMH, IIPOMEKYTKH 3HAKONOCTOSIHCTRA. BO3PACTAHNE
Ha YHCIOBOM HIPOMEKYTKE, YOBIBAHHE HA YHCIIOBOM NIPOMEIKYTKE, HAHOONLIIEE H HAMMEHBINCE
SHAYCH e (])'\'Ili\‘IUHl Hd HHCIOBOM HHPOMEKYTKC, LIEpHoO/JAU1IecKas (l))’I]KllH}l. HEPHOJLL
~OUCPHPORATE 112 DA30BOM YPOBHE HOHATHAMH: [IpsiMast 1 06paTHas poIopHHOHATLHOCTD.

AHHCHITRBE KBAAPATIRBL SorapHdMuticeRas 1 1loKkasaTe/bas ()yHKIMH, TPUIOHOMETPHUECKIC
(hyiknmm:



;1 ICHOZHARATL FPAPIKH HIeMeHTapHBIX PYHKINI: IPSIMOi 1 00paTHOH MPONOPHUOHATILHOCTH,
HECTEIOTL KB (DAt i, J1orapu@ainicekoil | 10KkasaTeIbHol dysxnmii,

l‘plll‘OHO\[LlpnllLLKH\ (OyHKIMI;
- COOTHOCHTD TPaQUKK 2JIeMEHTAPHBIX (DYHKIHIL: IIpAMOii 00paTHOH MPOIIOPLUHOHATLHOCTH,
JMHEHHOM, KBaJpaTHUHOI, JIorapu(DMHUCCKOH U MMOKa3aTe/bHOMN (GyHKmi,
TPHTOHOMCTPHYCCKHX (DYHKIMIN ¢ HOPMYIIAMU, KOTOPEIMH OHU 3aaHEL
- HAXO T 110 rpaduiy npub/mKEnno 3nauenns GYHKIHN B 38/ aHHbIX TOYKaX;
- ONPCCsTh 10 rpaduky crolcTsa GyHKIHK (HyIIH, MPOMEIKYTKH 3HAKOIIOCTOSHCTRA,
HPOMCETRYTKI MOHOTOHHOCTH, HauDOJILUIME 1 HAUMEHBIINE 3HAYCHHS | T. 11.);
- CIPOHTEL OCKU3 IpauKka QyHKIMK, YI0BIETBOPSIONIEH [IPUBEJICHHOMY HabOPY YCIIOBHIA
UPOMUAY TRH BO3PpACTatns/ yObIBaHUs, 3HaYeHHe PYHKIMN B 3aJaHHOI TOUKE, TOUKH
IKCTPEMYMOR, U T. J1.);
= B [IOBCC/THCBHOMN YKMU3HU U NIPH U3YUCHUH JIPYTUX IPEIAMETOR OTIPEJIEIISITE 110 TpaduKam
CBOHCTBA PeasibHbIX NPOLECCOB H 3aBUCHMOCTe ! (HAHOOJBIIME H HANMEHbLIHC JHAUYCHHMSI,

HPOMCIKYTKH BO3PACTAHUS U YORIBAHUS, TPOMEKYTKH 3HAKOIIOCTOSHCTRA 1 T. 1.),
HHTCPIPETHPOBATE CBOHCTBA B KOHTEKCTE KOHKPETHOH NPaKTHYECKOH CHTYaIlHH;

- ONICPUPOBATH Ha 0A30BOM YPOBHE ITOHSTHIMHU: POH3BOIHAS (GYHKIMH B TOUKE, KacaTeaLHas K
IpaGuKy (hyYHKIU. IPOW3BOHAS (DYHKITHH:

- ONPC/ICIISTS 3HAYCHNUE 1TPOU3BOJIHON (DYHKIMK B TOUKE 110 H300pakeHHIO KacaTeIbHOl K
FpapuKy. 1poBeIeHHON B HTOH TOUKe:

- PCIIATh HCCJIOMHDBIC 3a/ld1H HA TIPHMCHEHHE CBA3H MY [IPOMEKYTKAMH MOHOTOHHOCTH M
TOUKAMH IKCTPEMYMa (PYHKIIMH, € OJTHON CTOPOHBL, U HPOMEKYTKAMH 3HAKOIIOCTOAHCTBA 1
HYIISIMH TIPOM3BOJIHOMN YTOH (DYHKIMH - ¢ APYTOii;

“ B ITOBCC/IHCBHOMN KH3HH U TPH U3YYCHHUH JIPYTUX TPEIMETOB NOJIB3YsICh I'PaUKaMH,
CPABHHBATL CKOPOCTH BO3PACTAHUS (POCTA, TIOBBILIEHHS, YBEJIUUESHHS U T. I1.) HIIH CKOPOCTH
YOBIBAHMS (NaIeHNs, CHIKEHHS, YMEHBIICH S U T. 11, ) BEJIMYHH B PEaIbHBIX [IPOIIECCax;

- B IORCCITHERHOT K31 W TIPH U3YHEHHH JIPYTHX TTPEJIMETOR COOTHOCHTE rpa)MKu peaibHbIX
PPATICCCOR 1 3aBHCINOCTET ¢ UX OTTHCANHAMH, BKIIOYAIONTHMH XapaKTCPHCTHKN CKOPOCTH
IMeTCTS (OBICTPBIH POCT, HIABHOE TOHHIKCHHE U T. I1. )

- B IIOBCC/IHCBHON KU3HU W NTPH U3YHYECHHH JIPYIUX IPEIMETOR HCIIONB30BATE I pauKH peaibibIx
[TPOLECCOB JUIst PEIICHHS HECJIOKHBIX; IPHKIIAJHBIX 3a/la4, B TOM 4YHCIIe, OTIPEJICIIssA 110 IpapuKy
CKOPOCThL XO0/1a I1poriecca;

- OHeprpoBath na 6a3oBOM YPOBHE MOHSITHIMH: YHCIIOBOMH Hadop. cpejiHee apu(MeTHIecKoe,
Me/iana. HaubouIbIIee H HAMMEHbIIee 3HAYCHHSL, pasmax, IHCIICPCUst U CTalJIapTHOE
OTRAOHCHHC, TOTPEHIHOCTH MPH H3MEPEHHSIX, BEPOATHOCTD COOBITHS:

HUSOHTL KIOUCBRIC CTATHCTHICCKHE XAPAKTEPUCTHRY YHCIIOBOIO HAaBopa;

UG D 15 HPOCTCHIIHX CY HdaX BCPOSTHOCTH COBLITUH Ha OCHOBE MOJACUCTA YHCIA
HEXO0BL - B TTOBCC/IHCBHOM JKH3HU M 1IPH M3YUEHUH JIPYTHX TIPEAMETOB OLEHHBATE U
CPABHUBATE B HPOCTBIX C/IyYasX BEPOATHOCTH COOBITHH B PealibHOM IKH3HHU:

- B ITOBCC/IHEBHOM JKM3HU U NIPH U3YYCHHH JIPYTHX [PEAMETOB YUTATh, COMOCTABIISTE,

CPABHHBATE, HHTCPIPETHPOBATE B IIPOCTHIX CIYYasiX pealbHble JaHHbIE, MPENCTaRICHHbIC B

BIUIC TabJIMIL. aMarpaMm, rpaduKos:

- PCHIaTh HCCIIOMHBIC TCKCTOBBIC 3419 PA3HBIX THITOR;

- UHATHBHPOBATE YCIOBUC 3a1d4H, PH HEOOX0JUMOCTH CTPOUTD JUIs e peureums

MATCMATHYCCKYIO MOJICIIb:

" HONHMATL W HCHONL30BATS VIS pelieH s 3a/1a44 MH(OPMAaLMIO, Ipeac FaBJIEHHYIO B BHJIC

ICKCTOBOH H CHMBOJIBHOMN 3aITHCH, cXeM, TabJIHIL, JmarpamMmm, rpa)uKoB, puCYHKOR;
JICHCTBOBATD 110 aITOPUTMY. COJCPIKAIIEMYCs B YCJIOBHMH 3aJlauH;

- HCHOJL30BaTh JIOIMYECKUE PACCYKICHUS TIPH PEIICHHH 3a1a4H:

- paboTarh ¢ U30BITOYHBIMH YCIIOBHSIMH, BLIOUpast U3 Beelt nHPOpMAIK, JIHHbIC,
HEOOXOJIMMBIC JUIS PEUICHUS 3a/1auM:



- OCYHICCTBIATH HCCIIOKHBIH 11epefop BO3MONKHBIX pereHuit, BIOUpast ©3 HAX OHTHMATBHOC 11O
KpuTepusiM. c(hOopmMyJIMPOBAHHbBIM B YCIIOBHH!

- AHAIM3MPOBATHL U MHTCPIPETHPOBATE (10JIYUEHHBIC PEIICHHS B KOHTCKCTE yCIOBHS 3a/1a4H.
RLIOUpATh pelcHus. He NPOTHBOPEYAINE KOHTEKCTY:

- peliaTh 3a/1aun Ha pacyéT CTOUMOCTH ITOKYTIOK, yC/IyT, MOC310K | T. I1..

- PCIIATH HECIOKILIC 3a/1a4H. CBA3aHTBIE ¢ JIOJIEBRIM YHACTHEM BO RIIAJICHHH (bupmoii,
PEJUIPUATHEM, HEIABHKUMOCTLIO!

- peIIATh 3a/1a4M Ha IPOCThIE HPOIEHTEHI (CHCTEMbI CKHIOK, KOMUCCHH)

- pemiaTh mpaKTHUeCKue 3a1aun., Tpedyromme HeIoIb30BaHNs OTPHIIATCIIEHBIX HHCCIT: Ha
OlPesIC/ICHIE TEMTIEPATY Pbl, ONPE/ENICHIE TOT0KEHHS, BPeMEHHOIT 0CH (110 HaImei spel 1
HOCIIC). 1A BHIKEHHE JICHCIKIBIX CPEJICTB (TIPUXO0//Pacxo/1), Ha onpeJie/ienue [iyOonHa/BpIcoTa i
T30

- HCTIOJIB30BATL MOHATHE MaciiTada /Uls HAXOMKICHHs pacCTOSHUI M JUIMH Ha KapTax, IUlaHax
MCCTHOCTH. T11AHAaX TOMENECHHH, BEIKPOHKax, 1pH paboTe Ha KOMIILIOTEPE U T. 11.]

- R ORCCUICBHOI JKH3HE U IIPH H3YUIEHHH APYTHX [IPCAMETOB perIaTh HECJI0KHEIC
HPAKTHYCCKHE 381490, BO3HMKAIOIIHE B CUTYALMsIX TOBCEHEBHOM KU3HU!

- OLIEPHPOBATD Ha 0a30BOM YPOBHE MOHATHAMMU: TOYKA, IpsAMasl, IIOCKOCTE B IPOCTPAHCTBC.
HAPAILICILHOCTE H ICPICHIMKYISIPHOCTE MPSAMBIX U IUIOCKOCTEH;

- paciio3HaBaThL OCHOBHBIE BUJbI MHOTOIPAHHUKOR (1PU3Ma, TUPpaMiia, IPAMOYTOIBHbIH
HapaJjieienuiet, Kyo):

- 1300pakarh U3y4acMblie (PUIYpPhl OT PYKH H € IPHMEHEHHEM IIPOCTHIX UEPTEIKHBIX
HUCTPYMCHTOB,

et b (BLIHOCHBIC) TI0CKME YEPTEKN W3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP; BHJI CBEPXY,
COURY . CHM3Y L

- W3BICKATh WIHOPMAIHIO O IPOCTPAHCTBEHHEIX FEOMETPUUCCKUX (DPHIYpax, MPeICTaBICHHYIO
Had YepTesKax U pUCYHKax:

- nipunensiTh Teopemy [udaropa 1pu BeIYHCICHUH 3JIEMEHTOB CTCPCOMETPUIECKHX duryp;

- HAXOMTL 0OBEMBI U MJOIIA/IH TOBEPXHOCTE MPOCTEHIIHX MHOTOTPAHHUKOR € IIPHMEHCHHUCM
Qpopmy.;

- PACIO3HABATEL OCHOBHBIE BU/IbI T/ BpAIeHUs (KOHYC, LHMIMHD, chepa 1 1map);

- HAXOMTH 00BEMBI M THIONIA/IM TOBEPXHOCTEH MIPOCTEHITNX MHOMOTPAHHHUKOB H TEJT BpallleHHA
¢ HpHMCeHSHHEM (POpPMYIIL:

- 15 OBCC/AHEBIHOM HKM3HHI U IIPH U3YYEHHH JAPYTHX [IPEAMETOR COOTHOCHThL a0CTPaKTHRIC
FCOMETPHUCCKHME TTOHATHS U (PAKTBI ¢ PealbHbIMH JKH3HECHHLIMH 00BEKTaMH M CHTYAIIHAMHI!

- B TIOBCE/IHEBHOMN KU3HH M [P H3YYSHHUH JIPYTHX [IPEIMETOB HCIIOIh30BATh CROHCTRA
MPOCTPAHCTREHHBIX 'COMETPUUCCKHX (PUIYP JUTs PElIEH S THITOBBIX 3a1a4 NPAKTHYECKOI0
COJACPACATHA

- B MTOBCCAHEBHON MH3HH W TIPU U3YUCHHH JIPYTHX MIPEIMETOR COOTHOCHTH [1JI011a/1
MOBEPXHOCTEH TeJl 0JIMHAKOBOH (hOPMEBI PA3IMUHOIO pa3Mepa:

- B HOBCCTHEBHON KU W TIPH H3YHEHHH JIPYTHX 1TPEJIMETOB COOTHOCHTh 00bEMbI COCYJIOB
ATHAROROT POPNMBE PATHIHOTO pazmepa:

- B HOBCCIHCBHOM KM3HK W TTPH U3YYCHHH JIPYTHX MTPEAMETOB OLEHUBATh (POPMY TIPaBHIIBHOIO
MIOTOIPAIIIKA TTOCIIE CITHIIOB, CPE30B U T. I (OIPEIE/IsTh KOMHIECTRO BEepIInH, pedep U
rpancii 1oJyYeHHBIX MHOTOITPaHHHKOB);

- orlepupoBaThL Ha 0A30BOM YPOBHE NOHATHEM JCKAPTOBLI KOOPIWHATEI B IPOCTPAHCTRE!
HAX0/MTh KOOPIMHATHI BEPIIHH KyDa W PSMOYTOJILHOT0 | mapaliiesenurie/a;

OIMCBLIBATE OT/ICJIbIBIC BRIAIOMHUECS PE3YJILTATEL, IIOJYUECHHBIC B XOJIC PA3BUTHSI MATEMATHKH
KK HAVKH:

1

SHATH HPUMEPLI MaTCMATHUCCKHX L)Tl{pthl/I]\r‘i H X aBTOPOB, B CBA3H C OTCUCCTBCHHON H

Boc M pc B TOPHCH,

HPUMCHATE H3BCCTHBLIC METOJIBI IPU PEHICHHH CTaHAaPTHBIX MAaTCMaTHUYCCKUX 3d)la',



- 3AMEUHaTh U XapakTepU30BaTh MareMaTHyeCKUe 3aKOHOMEPHOCTH B OKPYXKatoLeH
TCHCTRUTCTHITOCTH!
- IIPUBOJIMTHL ITPUMEPDLI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B IPUPOJIE, B TOM YHCIIC
XAPaKTEPU3YIOUIMX KPacOTy H COBEPIICHCTBO OKPYIKAIOLIEr0 MUPa M ITPOU3BE/IEHHI HCKYCCTRA:
- paboTaTh ¢ YMCIIAMH B CTEIEHH (JIeTH Ha (PU3UKe MOTYT pellaTh] 3aJa4u, IJie ecTh YMHOXKEHHe
WK Jiesenue ua 10 B crenenn)
-~ LIPUMCHSATL M3YYEHHBIC CBOMCTRA reoMeTpuuecKuX GuUryp u (hopMyJInl Ul petieHus 3aua4 ¢
NPAKTHHYCCKHM COJICPIKAHHEM
- EPCBOJIMTH TEKCTOBY10. HH(popMalnio B rpaduueckuii obpa3z, COCTaBIsATL MATCMAaTHICCKYIO
MOJIC! B, HTPOBO/IMTL JIOKA3aTCIILHBIE PACCYIKICHUS B X0OJIE NIPE3EHTAIUH PeleHust HITH
TORAFATC IBCTRA TCONCN |
- PCIICHHME 3a1a4 ¢ MCIKIIPE/IMETHBIM XapaKTepOM COJIEPIKAHUS;
- B 1TOBCC/IHCBHOMN JKH3TH H TIPH U3YUYEHHH JIPYTUX [IPEAMETOB COCTABIATEL U pellaTh ypaBleHus
H CHCTCMbI JIMHCHHBIX YPaBHEHHH TIPH PEIICHUH HECIOMKHBIX MPAKTHYECKUX 3a/[ad;
- CO3ABATL MOJICITIH F'COMCTPHYICCKHUX TCIIL,
- PCHIATL TCOMETPHUECKHE 3a/1aud TPahUUECKHM U aHATMTHYECKHM CIIOCO00M;
- pemarh 3ajaun U3 0JI0Ka TeOMETPHH;
- peiiaTh 3a1a4umn 110 TCOPHUH BEPOATHOCTH;
- peiiarh 3aaui ¢ Y9KOHOMHYCCKHM H (DH3MHMECKHM COCPIKAHHEM

previi b S L HPUN DHYCCROTO COCPAAH NS
- OHCPHPOBATE 1a 6a30BOM YPOBHE ITOHSTHSIMHU IT€PBO0OPa3HOil HHTErpaa Kak IIomma)u
KPHBOJIMIICHION Tpallelmu;
= BLITOJIHATH NpeoOpa3oBanusl YMCIOBLIX BBEIPAKEHHIH COJICpIKAIIMX CTEIECHH YHCe, TH00 KOPHH
W3 vucen;
- HANXO/INTH 3HAYUCHHS YHCIIOBLIX BRIPAKCHUH, COMEPIKAlINX CTEIIEHH YHCEIL, KOPHH, JIOrapu(Mb;
- Haxo/iuTh 00bE/IMHEHHE U IIEPECCUEHUE JIBYX U 00JICe MHOKECTB, IPEICTABICHIBIX Ha
YHCIOBOH 1PAMOIT;
= peHIaTh 3ala4i YIKOHOMHUECKOI0 COJIEPIKAHUS:
= BBITOAHS T HPARTHUYCCKHE PACUCThI 110 YCJIIOBUIM pealibHbIX MOBCE/IHEBHBIX 3a]1ay;
S OHEPHPOBATE FCOMCTPHYCCKHMH MOHATHAMH
- ONPECIIATL KOOP/IMHATEI TOYKH; TPOBOIUTE ONCPALMM Hajl BEKTOPAMHU, BBIUUCIISITE JUTMHY U
KOOpJAMHATEI BEKTOPA:
- pemiaTh 3a/1a4uu «Ha NPOLEHTBIY, «Ha padoTy», «Ha NBHKEHHEY, «H1a YacTH», HCIOJIB3Ys TIPH
DTOM apu(pmernieckuil v anrebpandeckuii crocoo;
- HaXOJUTh TPUOJIMKEHHBIC 3HAYeHUs YHCIIOBBIX JaHHBIX, KOTOPHIE HCIIOIB3YIOTCS JUIs
XAPAKTCPUCTHKN 0OBEKTOR OKPYIKAIOLIEr0 MUPA;
CHENVTITCS CTPONTL "TOKQ3ATCILIYIO §a3y 1PH pelieHHn CTEPeoMeTPHUSCKUX 3a/1a4 B /1B, TpH
ara:
= HIPUMCHSITH YMCHUL, 11OJIYYCHHBIE HA YPOKaX. B JKHU3HH,
- PasiyaTh BHJIbl KOMOMHATOPHBIX 33J1a4 110 CIIOCO0aM UX PElleHHs B X0JIE PACCMOTPEHUS
HECJIOWKHBIX 3a/1a4;
- pacno3HaBarTh Ha YepTeKax. pUCYHKAX, MOJIEIAX U B OKPYIKAIOIIEM MHPE TIOCKHUE H
LPOCTPAHCTBEHHBIC TEOMETPUYECKHE (PUTYPEL.

BI}IIIYCK‘H]’IK‘ MOJIYYHUT BOZMOAKHOCTL HAYYHTHCH!
= OHCPHPOBUTH HOHATHIMH (31€Ch H JIAJIEE - 3HATH OIIPC/ICIICHUE
HOHSATHS. YMETh MOSICHSITH €10 CMBICII, YMETB HCIIOJIE30BAThH MOHSITHE H €ro
CBOHCTBA [1PH NIPOBEJICHHUH PacCyIk/ICHHH, pELICHHH 3a/1a4): KOHSYHOE
MHOZKCCTBO, JJIEMECHT MHOKCCTBA, IOJIMHOKECTBO, [IEPECEIeHHE U
00LC/ IMHEHHE MHOIKECTB, YMCIIORBIE MHOKECTBA HA KOOPIAUHATHOH NPSIMOIT,
OTPE30K, HHTEPRAJL, [IOJYUHTEPBAIL, TIPOMEKYTOK ¢ BLIKOJIOTOH TOYKOIA,
rpaHyecKoe Npe/ICTaBIeHHe MAOKECTB Ha KOOPAMHATHOMN II0CKOCTH:



= OlICPHPOBATH MOHSATHIMM: YTBEPIXKIACHHE, OTPUIIAHHE

YTBEPIKJICHHUA, HCTHHHBIC W JIOJKHBIC YTBEPIKIACHHUA, [IpUYHHA, CJIEACTBHE,
HACTHRIT cayvail 001ero yTBepi/ICHUs, KOHTPIIPUMED;

S HPOUBCPATD HPHHQLICHKHOCTL dJIEMEHTA MHOIKCCTBY

- HAXO/IUTE [epeceyeHHe U 00BEIMHCHHE MHOKECTB, B TOM YHCIIE,
[PE/ICTABICHHBIX Tpa(Uyecky Ha YUCITIOBOM IPSIMOM M HA KOOPAMHATHOM
IJTOCKOCTH:

= 1IPOBOJIMTE JIOKA3aTE/IbHBIC PACCYIKIEHUS JUIsl 000CHOBAHMS

MCTHHHOCTH YTREPIKJICHUN

- B IIOBCE/THCBHOM JKM3HU W IIPU U3YUCHUH JIPYTHX IIPEIAMETOB
HCITOJIE30BAThL YHCIIOBBIC MHOJKCCTBA HA KOOPIMHATHOM NPsSMOii U Ha
KOOP/AMHATHON TIOCKOCTH JIJIs OIIMCAHMS PEATBHBIX [TPOIECCOR M SABICHHII;
= B TTOBCC/IHEBHON KU3HU M TIPH H3YUEHUH JIPYTHX TTPE/IMETOR

NIPOBOJIHTE JIOKA3aTEJILHBIC PACCYIKJICHHS B CUTYALMSIX [TOBCEIHEBHOMN KU3HH,
MPH PETICHUN 3a/1a" W3 JIPYTUX [IPE/IMETOR;

CROAOTHO ONCPUPORATE TTOHSITHIMK: [IEN0E YHCII0, JIETHMOCTE UHCE.
OOLIKHOBCHHASH JIPOOL. AccATHYHAS IPOOb, PAIMOHATBLHOE YHCIIO, TPHOIHKEHHOE
3HAMCHMC YMClIa, H1acTb, JI0JIs1, OTHOUICHUE, TIPOIICHT., MOBLILIEHHE U TTOHUIKCHHE
Ha 34, 1aHHOC YUCII0 IIPOICHTOB, MaCLUTHﬁ:
= HIPHBOJIUTDH IPUMEPBI YHCEJI ¢ 3alalHbIMH CBOMCTBAMM JICJIMMOCTH;

- ONEPUPOBATH HOHSITHSIMI: JIOrapU(M vrcIIa, TPUTOHOMETPHYICCKAs OKPYKHOCTD, pajHaHHas 1
Ipajyciiast Mepa yrila, BeJIu4una yria, 3aanioro

TOUKOH HA TPHIOHOMETPHUECKOH OKPY)KHOCTH, CHHYC, KOCHHYC, TAHI'€HC 1

KOTaHICHC YIUVIOB, HMCIOLIMX [IPOU3BOJILHYIO BEJTHUHHY, UHCIIA € U K,

BLIHG AIHA T LIPH(I),\IL‘ THYHYCCKHC ,iJ,i..‘ﬁC’l‘BHH. coverasd YCTHBIC H
HHCBLMCHITBIC TIPHEMBL. [TPUMEHSS TP HEOOXO/IMMOCTH BBIYUCIIMTENILHBIE
VeTpoiicTra,;

- HAXO/IMTh 3HAUCHUS KOPHsl HATYPaJIbHOM CTENEHH, CTEIICHHU C
PAIHOHAILHBLIM 1TOKA3ATEIIEM, JIorapudMa, HCHOb3Ys IPH HEOOXOUMOCTH
BRIMHCJIMTEIILHBIE YCTPOHCTRA;

- 110Ib30BATHLEA ONEHKONW U MPHKHIAKON MPH NPaKTHYECKHUX pacdeTax;

- HPOBOUITL 110 H3BCCTHLIM (DOPMYJIaM U [IPaBHIIAM [Ipeobpazoranus
OVKBCIHBIX BBIPAXKEIUI, BKIIOUAIONIMX CTENEHH, KOPHH, aorapupMbl 1
FPHFOHONMCTPHYICCKHC (DVIKITHN:

- HaXOJWMTh 3HAYCHUSL UHUCITOBBIX U OYKBEHHBIX BBIPAXKEHHH,

OCYIIECTBIIAS HEOOXOMMMBIE [10JICTAHOBKH M IIPe0Opa3oBaHms;

- M300pakKaTh CXCMATHYECKH YTOJL, BEJIMYHHA KOTOPOTO BBIPAYKCHA B
Fpajiycax WiIH pajavanax;

- HCHOJIL30BATE 1IPH PELIEHUH 3a1a4 TaOJIHUHbIC 3HAUYCHHS
TPHIOHOMETPHYCCKUX (DYHKIIHH YIJI0B;

- BLUIOJIHSTE HEPEBOJL BEJIMYMHDI YIIIa H3 PaIHAHHON MEpPBI B IPAJLYCHYIO

H odpaTno;

= B IHOBCCJIHEBHOW JKU3IHU H HPpH H3YYEHHUH JIPpYIHX y'-le6Hle npeaMeToB
BLIHO-HSITL ACHCTBHSL C UHCIIOBBIMU IAHHBIMU TIPH PELICHHH 38124 HPAKTHYECKOro
XapaKTepa v 3aj1ad U3 pasinyHelX objacrelt sHAHMIH, HCOMB3YSL, TPK
HEOOXOIMMOCTH, CITPABOUHbIE MATEPHAIIBI U BBIUHCIIHTETLHBIC YCTpOUCTRA;
B NOBCCAHCBHON U3HH U [IPH M3YUCHHH JIPYTHX YUeOHBIX TIPC/IMETOR
OLCHHBATL, CPABIHUBATL U UCITOJIB3OBATH IIPU PeIleHHH MIPAKTHUCCKHIX 3a/1au
JHCIOBRIC 3HAMCHUS PCANBILIX BEJIMIHH, KOHKPETHBIC YHCIIOBBIC XapaKTCPHCTHKHN
OOLERTOB OKPYZKAOLICIO MHPA;

- PCHILTEL PAIHOHAIBLHLIC, HOKA3aTC/IbILIE U JlIorapu(MUIccKue

YPABHCHHS 1 HCPABCHCTBA, MPOCTECHIINE HPPALMOHAIbHbIC 1



TPHIOHOMETPHYCCKHME YpaBHCHHS, HEPABEHCTRBA U HX CHCTEMBI;

- HCIIOJBR30BATH MCTO/Ibl PELICHHUS YPaBHCHUH: [IPUBC/ICHHE K BHLY
«IPOM3BC/ICHUE PABHO HYJIIO» MM «YACTHOE PABHO HYJIIO», 3aMeHa MePeMeHHBIX;
= HCHOJIB30BATL MCTO/1 MIITEPBAIIOB JUIS PEILEHUS HePaBeHCTB,

HCHO-L30BUTL TPadUUCCKHET MCTO Uist IPUOJIMIKCHHOTO PENICHHs]

Y PABHEHKMIT U HCPABEHCTRB,
- 300pakaTh Ha TPUIOHOMETPHYECKOH OKPYKHOCTH MHOMKECTBO pellieHuii npocreiimmx

PHLCHONCEPHMCCKIN Y PABICHRIT U HCPABCHCTR,
= BBITOJHATEL 0TOOP KOpHElt ypaBHEHHH HIH pelIeHHi HEPABEHCTB B
COOTBETCTBHH C JIONOJHUATETLHBIMHA YCIOBHSIMH U OTPAaHUYCHHUSMH;

- B TOBCC/IHCBHOM JKU3HH U TIPH U3YYEHUH JIPYTUX YUCOHBIX [1PEIMETOR
COCTABIIATE W pelllaTh YPaRHCHHS, CHCTEMbI YPABHEHUH H HEPaBCHCTBA [1PH
PCILICHWK 3a/1a4 JIPYTHX YUeOHBIX 1IPE/IMETOB:

B HOBCCTHCRHON KU3HU W IIPH U3VIEHNN JIPYTUX YUeOHRBIX 1TPe/IMETOR
HCITO/IL30RATEL YPABHCHWS W HEPABEHCTBA JUIS TIOCTPOSHUS U HCCIICIOBAHHS
MPOCTEHINNX MATEMATHYECKHX MOZEICH peallbHbIX CUTYaAIMi MIIH [IPHKIIAHBIX
sl Lt

- B IIOBCC/IHCBHOM JKU3HK U IIPH H3YYEHUH APYTHX YUeOHBIX MMPEIMETOB

YMCTh HHTCPIPETHPOBATE MOJIYYEHHBIH 1TPH PELICHUN YPaBHEHHS, HEPaBEHCTBA
WJIM CUCTEMBI PE3YITLTAT, OLIEHHBATH €ro MPaBoIo00He B KOHTEKCTE 3a1aHHol
])k‘LL'HJIIUIvI CHTYal M HJIv ]I].'JHKJIEU[H()E:’I 3a/1a'n.,

= OHCPHPOBATH TOHSTHAMH: 3aBUCUMOCTb BETUYUUH, (PYHKIIMS.

APLYMCEHT M 3HadeHie PYHKIMU, 00,1aCTh OMpe/iesieH|s B MIOYKECTBO 3HAUCHHH
(pyHRLBE, TpAdUK 3aBUCHMOCTH, rpadUK (YHKIUK, HYIH QYHKLMH, TPOMEKYTKA
3HAKOMOCTOAHCTRA. BO3PACTAHWE HA YHCITOBOM ITPOMEXKYTKE. YOBIBaHHE Ha
HHCJI0BOM HPOMEXKYTKE, HauOOJIbIIEe W HAaUMEHbLIee 3HaYeHue (PYHKIIHKU Ha
UMCJIOBOM IPOMEKYTKE, IIEpHOAHUIEcKas (DYHKIMSL, IIEPHO/T, UeTHAs U HedueTHas
(pynknmm:

- ONICPHPOBATEL MOHATHAMMU: psiMas H oOpaTHas

HPOTOPIHONAIBLIOCTD, JIMHCHHAS, KB IpaTHUHAs, Jlorapu(pMuiecKkas u
HOKa3aTeIbHas (PYHKIMU, TPHIOHOMETPHUYCCKHE (YHKIIHM;

OlpENeNIATL 3HaYeHue (PYHKIHMU 110 3HAYESHUIO apryMEHTa [IPH

PATINLIX criocodax 3a1auns QYHKIHu;

oL rpadguiki myuctueIx Gyuximii;
= OIIUCBIBATE 110 TPadGUKy W B IPOCTEHIINX Clydasx 1o Gopmyle
IMOBC/ICHHC W CBOTCTRA (DYHKIIMA, HAXOAUTD 10 rpaduKy PYHKIMH HAUOOIBIIHE U
HAHMCHBIITHE 3HauCHus;

- CTPONTL JCKH3 rpahuka (Y HKIMY, YI0BIETBOPSIONICH IPUBEIEHHOMY

Ha0OpY YCIH0BUIT (1IIPOMCIKYTKHM BO3pacTanus/yObiBaHusl, 3Ha4eHHe (YHKIIMH B

SLAUTON TOYUKE, TOUKH 9KCTPEMYMOB, ACHMIITOTEI, HYJIH (YHKIHK U T, JL.);

- peHIaTh ypaBHCHHS, IPOCTEHINNE CHCTEMBI YPABHEHHUI, HCTIONB3Ysl CBOMCTBA (DYHKIWHIT 1 1X
rpadukon:

HHOBCCHCBHOH A3 WPH M3YHCHUH JIPYTUX yueOHBIX TIPEeAMETOR
OHPEJIETSTE 110 rpaikaM U KCHO/IL30BATL JI/Is PEIEHAS MPHKIIAHEIX 3a/[a4
CBOHCTBA peasbHBIX MPOIECCOB U 3aBHCHMOCTEH (HanBObIINE W HANMEHBIINE
SHAYCHUSA. IPOMCIKYTKU BO3pacTaHus U YObIBaHUS, 0DJIACTH IIPOMEKYTKH
3HAKONOCTOANCTRA. ACUMIITOTBI, TOUKH Iepernda, mepuo v T.11.);

B IOBCC/ICBHOMN U3HH M DU U3YUSHHH JIPYTHX YUOIBIX IIPEIMCTOR
OHPC/ICHATE 10 TpaduKam 1pocTeiilie XapakTePHCTHKH EPUOINUCCKHX
1IPOECCOB B OHOJIOTHHU, YKOHOMHUKE, MY3bIKe, PaIHOCBS3H U T.II. (amrumMTy 10,
MePHOT U T.11,):

VHCPHPOBUTD HOLSATHAMAL HPOM3BOIHAS (DYHKLMH B TOUKE,



kacaresbias K rpaduky GpyHKIMH, IpoH3BoaHas (yHKIHY:
- BRIFCILITH TTPOM3BOINYIO OJIHOUIIEHA, MHOTOUIEHA, KBAPATHOTO
KOPHS. TPOU3BOHYIO CYMMBI (DYHKIHI;
RRIYHCIIATE IPOU3BOJIHBIC 2JIEMEHTAPHBIX (YHKIMH 1 1X KOMOHHALMIL, MCITOJIBRYS
CHPABOYHLIE MATEPHAIIBI;
- MICCJICNOBATh B IPOCTEHIINX CllydasX (yHKLMH Ha MOHOTOHIOCTD,
HAXOMTh HAMOOIIBIIIE ¥ HANMCHBIIHE 3HAYEHHS ()YHKLUMI, CTPOUTH I'Ppa()MKH MHOTOUJICHOR W
POCTCHUINX PALMOHAILHBIX (DYHKIUHH ¢ UCTIOIb30BAHHEM
anapara MaTeMaTHUCCKOro aHainza;

B IIOBCC/IHCBHOMN JKI3HHI M DM U3YYCHHH JPYIUX yueOHBIX [IPEIMETOR
PEHIATE TIPHKJTAJIHBIC 3a/1a4H U3 OMOJIOTHH, (U3HKH, XUMHH, SKOHOMHKH 1 JIDYTHX IIPEIMETOR,
CBASAHHDIX € HCCIIC/I0BANACM XapaKTEPHCTHK PealbHbIX IPOLECCOB,

HANOALICHHEN HAHOOIBIIUX ¥ HAUMCHBIIHX 3HAUCHHUII, CKOPOCTH H YCKOPEHHS H T.I1;,
HHTCPIPETHPOBATE MOJIYUCHHBIC PE3YIIbTAThI;
OICPUPOBATE MOHITHAME: CpejiHee apH(MEeTHUECKOe.
CYMMa H IIPOH3BE/ICHHC BEPOSTHOCTEI:
“ BBIYHCIIATE BEPOATHOCTH COOBITHH Ha OCHOBE MOJICYCTA YHCTA
HEXO10B 1l HpHUMEtsist (POPMYJTBL KOMOHHATOPHKH;
- HaXOIuTh CTATHCTHICCKHE XapaKTEPHCTHKH YHCI0BOTO HAGOpa;

B TIOBCC/IHEBHOM JHU3HH U MPH U3YYECHHH JIPYTHX IPEIMETOR
BRIIHC/IATE MW ONCHUBATH BEPOSTHOCTH COOBITHIT B PeabHOl KU3HH;

B HOBCC/UCBIOH JKU3HM 1 P U3YUYCHHH JPYTUX [IPEIMETOB BLIOMpaTh
HanboJiee aJIckBaTHOE NPEICTABIICHHE JUIs AHAIN32 PeaIbHBIX YHCIOBBIX JIAHHBIX;

B HOBCE/IHCBIOH JKH3HH U IPH H3YUCHHH JPYIHX [IPEIMETOR
AHATM3MPOBATE HHPOPMAIIHMIO CTATHCTHYECKOTO XapakTepa, MoJy4yeHHYIO Ha
OCHOBC pea/ibHbLIX JaHHbIX, BRIOMpast Juls 5Toro Hanbosice ek THBHbIC
CTATUCTHYECKUE TAPAMCTPBI;
~ PEINATh NPOCTLIC U CIIOKHBIC 33/1a49 PA3HBIX THIIOB, a TAKIKE 34/[AUH MOBBIICHHOMN
TPYJIHOCTH;

- AHAJIH3UPOBATE YCIIOBHE 3a/1a4H. BLIOHPATH ONTHMAIBHBIH METOT
PEIICHS 301441, PACCMATPUBAA PA3JIMUHBIE METOIbI;

CTPOHTL MOJIC/IL PEHICHHS 3a/1a4H, MTPOBOHTD J0KA3aTe/IbHBIE

pemnath saiaum. tpedyioume nepeGopa BapHanToR, [IPOBEPKH
YCA0BHIE, BRIOOPA OLITHMMAJIBHOTO Pe3ybTaTa;

- AHAJM3HPOBATE M HHTEPIPETHPOBATH OIYUYEHHbIE PEIeHHs B

KOHTCKCTC yCIIOBHS 3a/1a4H, BRIOUPATE PEIleHus., He POTHBOpEUAIHE
KOII'I'CI\’CT)"Z

~ TICPCBOJIITE NPH PeILIEHIH 3371841 HHYOPMALIHK U3 OTHOMN (GopMBI

SATHCH B IPYTYIO. HCNOIB3Ys IPH HEOOXOJIMMOCTH CXeMBl, TaG/THIIbL. rpapuKu,
JHarpamMmbl;

B HOBCC/UICBION JKH3HN 1 IPH H3YYCHUM JPYIHX [PE/IMCTOR pelarh
HPAKTHUCCKHC 3a/1a41 M 321490 U3 JIPYTHX [IPEIMETOR;

— OHICPHPOBATH MOHATHSIMH: TOUKA, NPSIMas, INTOCKOCTD B
HPOCTPANCTBE. NapajICILHOCTD | IICPIeH MK IIPHOCTh IPSIMBIX M IIJIOCKOCTEI] ;
~ IPUMCHATD JULs PCILIEHHS 3a/1a4 reoOMeTpHYeckue (aKThbl, ecau
YCIIOBHUSL IPMMEHEHHS 3a1aHbI B IBHOH (hopMme;

PCUIATE 3a/1a4K Ha HAXOXK/IEHHE FeOMETPHUYECKUX BEHYHH [10
VOPL AN HIUH dITOPH IMAM:

ACHATE (BLIHOCHBIC) ILIOCKHC YEPTEIKH H3 PUCYHKOB 00HLEMHDIX
(Guryp. B 10M uHCiE pUCOBaTH BU CBEPXY. COOKY. CTPOUTE ceuerus
MHOI'OIPaHHHKOB;
~ " M3BJICKATh, HHTCPIPETUPOBATE U IIPEOOPA30BBIBATE MHDOPMALHIO O



FCOMCTPHYECKUX (PUTYpax, TPEACTARICHIYIO HA YepTeHkKax;
—— NIPUMEHATH I'COMETPHYECKHE (DAKTLI JUISi PEIICHUS 3a/1a4. B TOM
HHCIAC. TIPCTONATAIONIMX HECKOJILKO 11ATOB PellieHHs;
OHUCBIBL LD B3AHMILOC PACTIONIOACHHE HIPIMBIX H IUIOCKOCTEH B
HPOCTPAHCTRE:
(hopmyJsiMpoBaTh CBOMCTBA W NPU3HAKH (uryp;
- OKA3bIBATL I'COMCTPHYECCKHE YTBEPIK/ICHHUS
BIQJICTE CTAIIAPTHOM KilaccHpuKalmeii npocTpaHeTREHHEBIX GHTYp
(MAPANMIIBL TIPU3MBL, TTAPATIICIICTTHTIE b );
HAXOIMTH OOBEMDBI W IO (M [TIOBEPXHOCTEH TCOMCTPHUYCCKHX TeJI C IPHMEHEHHEM (hOpMYJI;
BBIYHC/ISTE PACCTOSIHUS W YTJIbI B TIPOCTPAHCTBE;
RTORCCTIICRITON U3 W IPH H3YUCHIH JIPYTHX MIPEIMETOR
MCHIOJIB30BATL CBOHCTRA FEOMETPHUECKHX (DUTYD JUlsl pellicHHs 3a7ay
PAKTHHECKOro XapaKTepa u 3a/1a4 U3 JApyrux oo/acteil 3Hanuii:
OHCPUPOBATB MOHITHAMH JI€KapTOBLI KOOP/IMHATHI B
HPOCTPANCTRE. BEKTOP. MOJLyJlh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATEI
BCKTOPA. yTOII MOKJLY BCKTOPAMH, CKAJISIPHOC IIPOM3BEICHHE BEKTOPOB, KOJIJIMHEAPHbIE
BCKTOPDLI;
HAXOIUTEL PACCTOAHME MEKY JIBYMSI TOUKAMH, CYMMY BEKTOPOB H
HPOMIBC/ICHHC BCKTOPA HA YHCITO, YTOJI MEIK/TY BEKTOPAMHU, CKaISPHOE
IR ICHIC, PACKUIBIBATL BEKTOP 110 /IBYM HEKOJUIHHEAPHBIM BEKTOPAM:
3a/1aBaTh IJI0OCKOCTh YPABHCHHUEM B JIEKAPTOBOH CHCTEME
KOOPIMHAT,
- HIPCICTAB/BITE BKJIA/L BLUIAIONIMXCS MATEMATHKOB B pa3sBUTHE
MATCMATHKH M HHBIX HayuHbIX o0siacTei:
- HOHHMATL POJIb MATCMATHKN B pa3BUTHHA Poccuu:
- HCHOJIL30BATE OCHOBHBIE MCTO/IbI JIOKA3ATEIBCTRA, POBOAUTE
JOKA3aTCI/ILCTBO U BLITOJIHSTEL OIIPOBEPIKEHHUE:
- MPUMCHSATH OCHOBHBIE METO/IbI PELIEHHS MATEMATUYCCKHUX 3a/1a4:
LD OCHOBC MATCMATHYUYCCKHUX 'SLU\’()HOMC[‘)H()CTGH B IIpUPOJC,
NAPARTCPH3OBATEL KPACOTY M COBEPLICHCTBO OKPYIKAIOIIETO MHpa |
IIPOU3BC/ICHMI HCKYCCTBA;
- HIPHMCHSTE NPOCTEHINNE POTPAMMHBIE CPE/ICTRA H HIEKTPOHHO-
RONMMMHHKQIHONHBIC CHCTCMBI TTPH PEHICHHHA MAaTEMAaTHYECKHX 3a/1ay:
- HANO/HTE 1CPBOOOPA3HBIC MHOTOUIICHA. YI0BJIETROPSIOLLHE
3/ LAHHOMY VCIIOBHIO
- HCTTO/Ib30BAHHE KOOPAMHATHO-11apaMETPUYECKOTO criocoba Ipu
PEINCHNT VPABHEHWI ¢ apaMeTpamu
- HPOBO, TL MCCIIC/LOBAHHE PCIICHHUS TCKCTOBBIX 3a/1a4 Ha
Haxozc/cHne HanboIbIICIO (HAMMEHBIICTO) 3HAYEHNS BEJIMUMHE] C ITPUMCHCHHEM [IPOU3BOIHOI]
- CBODO/HO ONCPUPOBATH OHSTHAMH; 11EJI0€ YHCITO. AeTHMOCTh yucer,
OOBIKHOBCH A [ Po0hb. JICcsaTHYIas P00k, PALHOHATBHOEC YHCIIO, TPHBIIIIKEHHOE
SHAUMCHIC YL, 1aCTh. JI0JIS. OTHOLICHHE, HPOLEHT, TOBBIIIEHHE H TOHHIKCHHE
HA 327 1aHHOE YHCIIO NPONEHTOB, MacLuTal.



1.
.

N

0.

Conepxaune yuednoro Kypca
10 kaace

MosTopenne kypea auredpnr 7-9 kaacea (2u).

Crenenn ¢ aciicrBuTe b HBIM noraszarejem (10 ),
JlciicTBrrensibic ynena. Beckoneuno yObIBaroImas FCoMeTpuieckas nporpecens. Apudmernieckiii
ROPCHDL HATYPANLHOMH cTentenn. CTeIleHs ¢ HaTypaibHbIM | JACHCTBHTEILHBIM MIOKA3ATENSIMH. CBOHCTRA
CTCICHN € JICHCTBUTENLIBIM TTOKA3ATEIIeM., IpeoGpasosanue npocreitmux BBIPAYKEHMI, BKIIIOYAIOTIIMX
apu(hMETHYECKHE ONIepaltii, a TaloKe Oliepalnio BO3BE/ICHHS B CTCTICHD.

Brerenue B crepeomerpuio (3 u).

Hpeonier erepeomerpun. Akenoan crepeomMeTpun. Hekoropoie ¢lie/IcTBIS U3 akCHOM.

cnosuas ye.ns - 103MakoOMUTS YHAHHXCA ¢ CONCPIKAHHEM KYpCa CTEPEOMETPHH, ¢ OCHOBHLIMH HOHATHIIMH
M ARCHOMAMK, HPHHATBIMK B JIAHHOM KYPCE, BHIRECTH [ICpBLIC CIICACTBHUA U3 AKCHOM, JIATH TIPEJICTABICHHE O
FCOMETPHUCCKUX TeJIaX M MX ITOBEPXHOCTAX, 00 H300paKeHUH POCTPAHCTREHHBIX (uryp na uepreie, o
MPHKIQ/IHOM 3HAYCHHH TCOMETPHH.

HapajuieabuocTs npsaMbIX u maockocTel (16 u).

Hapauaeasnocers npamix., upsmoii u njiocxocT. Bsaumuoe pacrionoskenne ABYX HPSIMBIX B IIPOCTPAlCTRE.
MO0 MWL L sy M HpsAMbIMI. [apasuiensuocts mockocreii. Terpasap u napamicnenuner,

Ocnosias yens — ehopmuposars HPEACTABIICHHS yHAlIXCsl O BOIMOXKHBIX CITYUasX B3AUMIIONO
PACHONOKCHIS ABYX IPAMBIX B [IPOCTPAHCTRE, NPAMOH H [UIOCKOCTH, H3YYHUTH CBOHCTRA I IPU3HAKH
HAPAIICALHOCTH NPAMBIX U [1II0CKOCTE]H,

Crenenuan gynxims (11 u).

Crenennas Qynkims. eé croiicTra u rpaduk. Bsaumuo-o6parunie dynxnun. Crokvas Gynxims, JlpoGHo-
Aanucinas Gynkuus. Papnocuibabie YPaBHCHHS U nepaBeHcTBa. Mppanuonaibhnie YPaBHCHHUSI.
Mpparmonainiisie HCPABCHCTRA,

Hepnew gy aspuoers upsamuix u mrockocreii (17 u).,

Hepuenmkysisipaocts npsiMoit u niockocTy., Hepnenaukynsp u nakmonusre. Yron MEIKIY NPsSMOii 1
[I0CKOCTBIO. JIBYrpaHHbIA yToJ. [leprienmkynspuocts mmockocreit. Tpexrpanusiii yrog.
Hepremmkynsprocrs miockocreis.

Ocrosnas yes — BBeCTH HOHSITHS HCPUCHAHKYIIIPHOCTH MIPAMBIX U IIIOCKOCTE}. H3YYHTDL IIPH3HAKH
HEPHCH/IMKYJIIPHOCTH NPSMOH M IJIOCKOCTH, JIBYX I1JIOCKOCTE]H.

HMokasareasnan Gpynkmns (9 u).

Hokasaicannas Gpynsims, ¢ csoiictsa u rpaguk. llokaszarenbhpie ypasuenus. [lokaszarenbupie
HepaBenceTa. CUCTCMbI TOKA3aTEN I bHBIX YPaBHEHHUH U HEPaBCHCTER.

Muororpamiuin (12 u).

Housrie Muororparniuka. [pusma. [upamuna. Veeuthnas ipamuia. Hpasuiabasie Muororpanmmicn
(rerpan/ip. kyO. okrayip, onekanmp, nkocasap). Cummerpus B kybe, B Tapajuiesienurie/ie, B npuiMe u
tpamiie. Honstne o cumverpuy B lIpocTpancTBe (LHenTpaabias, ocepas. 3epKaiibHas). Ipumepn
CHMMCTPHI B OKpYKaloIeM MHpE. MHororpantsie yripi. Brimykieie Muororpannuku. T eopema Ditsiepa.
Ceucnns kybGa. 1pu3MebI, IHPaMUJIbI.

dorapudyiuecexas gpyukius (15 u).

Jlorapudmnl. Ocnornoe Jorapugmuueckoe Toxectso. CRoleTra norapumoB. Jlecsaruyunnie u

HATY paIblibIC JlorapudMbL, uncso e. Gopmyia liepexona. Jlorapudpmuueckas Gpynrims, eé croiicrpa H
rpaduic. Jlorapudamueckue ypasuenust. Jlorapudmuueckue HepaseneTna. lpeobpasopanue HPOCTEHITHX
BLIDAKCHII. BIJIOYAIONIHX O1epaliuio JorapupmMupoBaHus.

10. Tpuronomerpuueckue popmy.ni (19 v),



Pasinannag Mepa yria. IToBopor Toyky BOKpyr Havang Koopmunar. Onpenenenye CHHyca, Kocunyca,
Tanrenca, koraureyca yria (uucna). 3uaku CHHYCa, KocuHyca, TaHrenca, koranrenca, 3aBucumocty, MEKTY
CHIYCOM. KocHIveom, TAHICHCOM M KoTanrecon OJIHOTO | ToTO 3K€ VI, TpHI‘OHOMCTpH‘ICCKH@
T eesa, Cony e, KOCHIye. ranrenc. koraurene YIVIOB 01— Doparyipy cllokenus. Cunyec, KOCHHYC 1
ranrence 1soiinoro yra, Cunye, KOCHHYC W Tanreqe IOJIOBHHHOTO yri7a, Dopmyinl ipuBeieHus. Cunye,
KOCHHYC M Tanrene CYMMBI H pasnocty ABYX yrios. Cymma g PA3HOCTL cHycos. Cymma u pasnocrk
KOCHIYCORB, [ Ipeobpasoranme NPOCTEHIITINX TPHTOHOMETpHYeCK X BRIpa)KeHMIT,

11, Tpumuomc'rpnllemmc Ypasuenus (15 v),
Vpasneune cos x - a. VYpasnenne sin x = a. YpasHenne 2 X =n, TpHFOHOMCTpH'iGCKHE VpaBuenus,
CBOJISIIHECS K ajredpanyecicm. Oniopoansie u JIHHEHHEBIEe YpaBHEeHus, MeTon1 3amen HEH3BeCcTHOrO 1§
PASTOTEHIS Ha MHOWHTEN Metost onenxn JICBOH M NpaRoif uacrei TPHrOHOMETpHYCCKOTO YpasHernmsy.
Hpocreiimpe IPHroHOMeTpHYCCKHE HCpaBenceTa. Cueremp TPHIOHOMETpHYCCKN X YpaBHermii,

12, Hosropenne (7 u).
Pemenne HUPPaAIHOHabIBIY YPABHCHHUH M Heparencrs, Perenne NOKA3aTeNbUBIX ypasHeHi i Hepasencrs,
Permenne Jorapudmuucerpx YPABHEHHI U HepaBencTy, Pemenne TPHIOHOMETpHYeCKY YPaBHCHUI u ux
CHCTCM. AKCHOMBI CTCPCOMETPUM W Cie/icTRHS 3 Hux. apannensuocry, HPAMBIX H IUT0OCKOCTE, Teopema
0 TpEX liepuenwmkysipax. Yrop MCHULY LPSIMOI 1 IJIOCKOCTBIO.



Conepxanne y4edHoro kypea
A1 kinace

1. Hoﬂ'rnpennc (2 u)
2. Tpm‘oun.m:'rpi-l-Iccmic Gy (20 o).
Obuacts onpenesnenns n MHOXKECTBO 3HAYeHM ] TPUTOHOMETPHYECKUX (yHKIHi], Hernocts, newernocrs,.
HCPHOHYHOCT 'PHIOHOMCTPHYCCKIX (yHKIMi]. CroiicTsa (ynkim Y=€os X u ee rpadux. Cpolicrna
(byvxivm y=sin x u ¢ rpauk. CpoiicTra rpaguk GpyHkimii Y=g x u y=ctg x. Ob6parupie
ThurononeTpuicekie gy, Henpeprisrocrs GyHKIHM,
Berropnr g fipocrpancrse ( 6 acoB),
Honsrue BEKTOpa. Cnioxenue u BorypTanme BCKTOPOB. YMuoxkenue BEKTOpa Ha ymco, Kommnanapunie
BCKTOPBL. JlekapTosm KOOpAHHAaTLI B 1pocTpancrae, Dopmyiia pacerosumg MEIKIY IBYMSI TOUKAM.
Ypasneins cepot 1 mockoeTy. Dopmyna paccrosius or TOYKH JIO IUI0OCKOCTH,
4. Hpoussomman u e reoMeTrpuyaecknii eMmpresy (17 u),

o

Hpeaen HOCACNI0BATCHBLHOCTH, Onpenencnne MPOU3BOHOI. [TpaBuia Auddepeniupopanmsy. Lpousnonas
CTCHCHNON (hvikimn, I"eomeTpuucckii CMBICIT IPOH3BOTHOI], [poussounie IEMENTAPHBIX (hYHKI(MI,
Feomerpuvieckui CMBICIT 1IPOU3BOTHOI.

n
.

Ipumenenue PON3BONOI K HeeseoBaRMTO $ynknmii (13 9).

Bospacranmue i yObiBanue ¢ynxim, OKCTpeMyMbl bynximn, Hanbonpmee 1 HaUMeHbINee 3HaYe e

hynkimm, T POU3BOAHAsA BTOPOIo nopsyika, BBIIYKJIOCTE 1 TOuKa neperuGa, ITocrpoenne rpajuxa

YT

6. Meroy RoOpnuar B npocrpancrpe (11 w.)
Berropnt, Vion MEILY BekTopamu. Koopimnars: BeKTOpa. Cransproe HponsBecue BekTopoR. [lmnmna
BEKTOpa B KoOpHarax. yroy MEIILY BEKTOpaMM B koOpauHaTax. Kosnmnneaprpie BEKTOPEI,
KOJLHneaphoceTs BekTopos B KOOpJAMHATAX.

7. Hepsoobpasznas u nnarerpa (10 u),
IleprooGpasnag u nurerpan. Iparuna naxoxnenms lieproodpasusIx. I Liomay, KPHBOMHEHHOfH
Tpatiennu. Murerpas u ero Bhiincaenune. [pumenenme WHTETpajIoB Juts pernenms (usmueckux saay.

8. lllr.fllill,flp. Kouye, map (13 HaCoB).
i u Kouyc. YeeucHmnpi Kkouyce. OcHogaine, BricoTa, OoKoBas noBepxHOCT, 00pazyiolnas,
PasBepTRa. Ocesbie coueHny CCUCHMA NapaliielbHpie ocHoBanuio. Illap u cepa. nx Ceuenus,
Kacare/ibHas miockocTy, k chepe.

Y. l\'mlﬁuna'mpmm (9 u).
Hpaswio npoussencung, Pasmemenme ¢ HoBTOpeHuemM. [Tepecranorky. Pasnmemenne Ges IIOBTOPEHMUS,
Coueranns 6e3 MOBTOpeHns u 6unom HetoTtona,

10. Ob6nenmbr e (15 uacos).

Monsirue 06 o6nese Tena. OrHomenme 06nemo OJIOOHBIX Tey,

DPopyy L 06Beng KYOd. 1IpAMOYroibloro fapajiienenunena, npusmey, HmHApa. Dopmyint 06bemy

MPpaMILILL 1 Konyca, Dopmyisl momay MOBCPXHOCTEH Nmimnapa n Konyca. Dopmyint 06bemg mapa u
ltomau cepnl.

L. Daementi Teopuu BepoaTnocru(7 )
Bepostriocrs, cobbitus. Crnowenne BepositiocTelt. Bepostnocts TIPOM3BCACHUS HE3aBHCHMpIX COOBITHIA.
Ypasuenns n HEpaBencTBa ¢ aByms nepemennpivu (7 u),

Jnciinbie vpasnenns u HEPABCHCTRA ¢ IBYMSI TIepeMenHbIM. Henuneiinpre YPaBHEHUs U HepaBeHCTBA ¢
JABYMSLHCPCMCHHBIMMN,

12

.

13. MosTopenne (6 u).




Temarnueckuii nuan

10 kiace
! { Beero
| Ne ’ Tema 1acoB
! | ! Iloampc}me Kypca -9 claccos 7 g 2 |
| A freeopa
2 ( TCHCHb ¢ [LHCIBIITLJ[thIM HOK’H:[TLJILM_‘ ) - i?ﬁ __: 1L
|3 | CreneHnas (pynkums R e n 11
_ii [okasarebhas (DyHKILS 9
5 | Jlorapugmuueckas (yHKuMs 15
_ 6| Tparonomerpuueckue Qopmylisi 16
7| Tpuronomerpuyeckue ypasmenms 18
L o lIonrgp_pn_uE i 4
r‘ I eomempus
:' 10 [ Bresenne B clepeoMerpmee =~~~ = 020 B - 3
L Tapaiie: ILHOCTL UPAMBIN H I10CKOCTCH - . 16
I __]7 ’ ]Iq)m,m[mcmﬂpnoub [PSAMBIX M IUIOCKOCTE 17
L 13 J‘ ‘Muororpanunku b0
15 j Iosropenue. Pelienne 3anau 3
 HTOro N B e =y SR




Temaruyeckuii mag

11 xmace
No Tema Bcero uacor
1 | IMoBropenue 2
2 TpuroHomerpuueckue byHKIIH 20
3 | IIpowussouas u ee FCOMETPHYECKHUH CMBICIT 17
4 | IlpumeHenue npousBonHoI K UCCJIeIOBAHUIO 13
QyHKIMM
> | IlepBooGpasuas u HHTErpa 10
6 | Kombunaropuka 9
7__| DneMeHTEI Teopuu BEPOSITHOCTH 7
8 | YpasHenus u HEPAaBEHCTBA C ABYMSI 7
NePEMEHHBIMH
9 | Bekrops! B IPOCTpaHCTBE 6
10 | Meron xoopzauuar B IIPOCTPaHCTBE 11
11 | Hunurnp, kouyc, map 13
12 | O6weM Ten 15
13 | [ToBTOpenue. Pemrerue 3amay 6
| Htoro 136
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