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1. TACTIOPT PABOYEHN IMPOT'PAMMBI YYEBHOM INCIUTIINHBI
MATEMATHUKA.

1.1. O61acTH NPUMEHEHUN NPOrpaMMBbI:
PaGouyast mporpamma o61eobpasoBaTenbHON y4eOHOMH JIHCIHTITHHDI «MaTemaTuKa» npeaHasHaicHa

JUISl A3YUCHHUS MATEMATHKY B IPOGECCHOHANBHBIX 00Pa30BATENbHbIX OPraHU3ALMAX, PCATH3YIOUINX
0Gpa30BATENbHYIO IIPOrPAMMY CPEIHETO 0OIIEro o6Gpasopanus B npeaesax ocsoennus ITICC3 CIIO
Ha Gase OCHOBHOIO 061ero 06pazopanus no cretuansuoct CIIO TeXHUYECKOro npoduns

20.02.04 «IloxapHasi 6e30MACHOCTHY.

1.2. Mecto y4yeOHOii JMCUMIUIMHLI B CTPYKTYpe MPOrpamMmbl MOATrOTOBKH CICHHATHCTOR
CpeHero 3pena:
VyeGHas nucHuiuinHa «MareMaTikay SABISETCS y4eOHBIM TPEAMETOM 00s3aTeNbHOU NpeIMETHOM
oGnactu «MaTemaruka 1 urdpopmaruxa» ®LOC cpeanero obuiero 06pasoBaHus.
VueGHas QuCIMIIIHa «MaTeMaTikay u3yyaeTcss B 00Ieo6pasoBaTelbHOM HHKIIE YIeOHOro TaHa
TITICC3 CITO Ha 6a3¢ 0CHOBHOTO 0GLIEro 06pa3oBaHus ¥ ABISETCs MPOGUILHON JMCLHTIIMHOH.
1.3. Ilenn u 3ana49n y4eGHONH AMCUMIUIMHBI — TPeGOBAHMSI K pe3y/IbTaTaM OCBOCHHS yueOHoi
AU CHHTHHBI:
CozepKaHue IPOrpaMMbl HAMPABIICHO HA JOCTHXKEHHME CIEIYIOUIMX IeJiei:
- oGecneyene cpOPMUPOBAHHOCTH MPECTABICHMUI O COUMATIBHBIX, KyIbTYPHBIX 1 UCTOPHYCCKIX
(akTopax CTAHOBJIEHMS MaTEMaTHKH;
- obecniedenne chopPMUpPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOr0 U MATEMATHHECKOTO
MBILLICHU;
- oGecrieuerne chOPMHUPOBAHHOCTH YMEHUH MPUMEHSTH ITOTYUCHHBIE SHAHUS MIPH PEIICHHH
pa3MYHbIX 3a1a4;
- obecneueHue chOPMUPOBAHHOCTU IPEJCTABICHUM O MATEMATUKE KaK 1acTH 001EeUeNIOBEYECKON
KYJETYPBI, YHUBEPCALHOM S3bIKE HAyKH, O3BOJISIOLIEM OTIMCHIBATE U M3Y4aTh PEATLHBIC TIPOLIECCDT
1 SIBJICHUSL.
OcBoeHHE COIEPIKaHKs YIeOHO! JUCIMIUIHBL 00eCIe uBaCT NOCTIKEHUE CTY ACHTAMH CIEYIOMUX
pe3yJIbTATOB!
JIMYHOCTHBIX:

— c)OPMHPOBAHHOCTL MPEJCTABIEHUH O MATEMaTHKE KaK yHHBEPCANbHOM A3bIKE HAYKH,
CpeJICTBE MOJIETMPOBAHNS ABJIEHAHN M MPOLIECCOB, HACAX ¥ METOJ[AX MaTeMATHKH,;

— MOHMMAHHE 3HAYUMOCTH MAaTEeMATHUKHU JJIsi HAYyYHO-TEXHUUYECKOro Imporpecca,
c()OpMUPOBAHHOCTb OTHOLIEHMS K MATEMATUKE KaK K 4acTH 00111€Y€EI0BEUECKOM KyJIbTYPBI Yepes
3HAKOMCTBO C HCTOPHei pa3BUTHS MaTEMATHKH, SBONOTHEH MaTEMAaTHICCKHX HICH;

~ pasBUTHE JOTHYECKOTO MBILIICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHA, AJITOPUTMUYECKON
KyJIbTYpbl, KDUTUYHOCTU MBIIIIEHHUS HA yPOBHE, HEOOXOAMMOM s Oyayuieit npodeccuoHalbHON
JESTENLHOCTH, S TIPOJOIDKEHUs 06pa3oBaHys 1 caMmo00pa3oBaHus;

— QRBJIAJICHUE MATEMATHYCCKMMHU 3HAaHUAMH H YMCHHUsMH, }ICO6XOZII/IMI)IMI/I B HOBCG,[U-IGBHOI\/'I
JKU3HH, JIJ11 OCBOEHMA CMEMKHBIX €CTECTBEHHO-HAYYHBIX AUCUMILIUH U JUCIAIIIHH
poh)eCCHOHATBHOTO WHKITA, JUIs TIOJy4eHus 00pasoOBaHus B obnacTsx, He TpeOyomUX yriyOIeHHo
MareMaTH4ecKO! MOATrOTOBKH,

— TOTOBHOCTb M CIIOCOBHOCTH K 0OPA30BAHMIO, B TOM YUCIIE CAMOOOPA30BAHMIO, HA IIPOTKEHUNU
BCeit UMM, CO3HATENHHOE OTHOIIEHHE K HEMPEPEIBHOMY 00Pa30BaHUI0 KaK yCIOBHIO YCIEIHOH
npodeccHoHaNBHOR B 00LIECTBEHHOM JASSITE/ILHOCTH,

— TOTOBHOCTb M CIIOCOBHOCTb K CAMOCTOSTENBHOMN TBOPYECKOH M OTBETCTBEHHOH AEATEIbHOCTH,;

— TOTOBHOCTH K KOJUIEKTHBHOMN paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTelbHOM,
OBIECTBEHHO TTOJIE3HOM, y4eOHO-HCCIeI0BATENbCKOM, IPOSKTHON 1 APYTUX BUAAX NCATE/IbHOCTH;

~ OTHOLIEHHUE K NPOPECCHOHANBHOM AEATENbHOCTH Kak BO3MOMHOCTH y1acTus B PELICHUN
JIMYHBIX, OBIIECTBEHHEIX, TOCYNAPCTBEHHBIX, 0OIeHAIHOHATEHBIX TIPOOJIEM;

MeTanpeAMeTHbIX:
~ yMEHHE CAMOCTOSTENBHO ONPEAENATD IEJH IEATE/IbHOCTH i COCTABIATH ILIaHbI ICATC/ILHOCTH,

4



CAMOCTOSTENLHO OCYLIECTBIISTh, KOHTPOIUPOBATH ¥ KOPPEKTHPOBATL JEATENLHOCTD; MCI0JIb30BaTh
BCE BO3MOKHEIE PECYPCHI JUTsA HOCTIDKEHHSA TTOCTABIICHHBIX Henei ¥ peaju3alyy MJIaHoB
JesTeNbHOCTH; BHIOUpATh YCTICUIHbIC CTPATCIHH B Pa3IUYHBIX CUTYAlHAX]

~ yMeHHE NPOLYKTUBHO 0OLIATHCA 1 B3aMMO/IEHCTBOBATH B IIPOLECCE COBMECTHOM IEATENLHOCTH,
YUHTHIBATD MTO3ULAN IPYTAX YIACTHUKOB ACATENLHOCTH, >{eKTHBHO paspernarh KOH(IHKTEL,

— BrajieHKe HaBbIKAMH 103HABATEILHOM, yueGHO-HCCIIeI0BATENBCKON 1 POEKTHOM
JIeSTENbHOCTH, HaBbIKaMi pa3speluCHUs npo61eM; ClOCOGHOCTH U TOTOBHOCTD K CaMOCTOATEILHOMY
[TOMCKY METOJIOB PELITEHHMS TPaKTHIECKNX 3a/at, TIPAMEHCHITIO pa3JTINYHBIX METOOB TIO3HAHNS;

— [OTOBHOCTb M CIIOCOGHOCTS K CAMOCTOSTENBHOH HH(OPMALMOHHO-TIO3HABATE/ILHOH
JEATETHHOCTH, BKJIOUAs yMEHHUE OPUEHTHPOBATBCSA B PA3NUIHBIX UCTOUHMIAX undopmanu,
KPUTHIECKH OLEHNBATH M MHTEPIPETHPOBATE wH(OPMALVIO, TTIONYYAeMyI0 U3 PasIAIHbIX
HUCTOYHHMKOB;

— Biia/ieHHE A3BIKOBBIMU CPENCTBAMU: YMEHUE SICHO, JIOTHHHO ¥ TOUHO U3jlarath CBOIO TOUKY
3pEHHs, HCTIONB30BATh aleKBATHBIE A3BIKOBBIC CPEICTEA,

— BiafieHHe HABbIKAMH MO3HABATEILHON PeeKCHH Kak OCO3HAHMA COBEPLIACMBIX JeCTBUIA U
MBICIHTENbHBIX IPOLECCOB, UX Pe3yIHTaTOB 1 OCHOBAHUH, TPAHUIL CBOCTO SHAHUA 1 He3HAHUS, HOBBIX
[O3HABATENLHEIX 3a/1a4 ¥ CPEACTB JUISI UX JOCTHIKCHU,

— LeNeyCTPEMJICHHOCTh B NIOMCKAX U NPUHATHH pelueHuit, CoO0OpasuTEILHOCTh ¥ UHTY UL,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX peCTaBNenuit; ClocOBHOCTS BOCIPUHAMATL KPACOTy 1 IApMOHHIO
MHpa;

MpeAMeTHbIX:

Dnemenmpl MeoPU MHONCECTE U MAMEMAMUYECKOU J02UKY

- OTeprpoBAaTh MOHATHAME: KOHEYHOE MHOMKECTBO, SJIEMEHT MHOKECTEA, MTOJIMHOXKECTBO,
nepeceueHue u 00bEIMHEHNE MHOKECTB, UNCIIOBBIC MHOMKECTBA Ha KOOPAMHATHOM MPAMO#, OTPE3OK,
MIHTEPBAI, TIOJYHMHTEPBaJ, IPOMEKYTOK C BBIKOJIOTOM TOUKOM, rpaduueckoe NpeICTaBICHUE
MHOKECTB Ha KOOPAWHATHOM TUIOCKOCTH,;

- ONIEPUPOBATH NOHATHUAME: YTBEPXKICHHUE, OTPULIAHHE YTBEPKIACHNA, MCTHHHBIE U JIOXKHBIE
yTBEPIKICHHA, IPUIKHA, CIEACTBHL, yaCTHBIH cilydail 00IIEero yrBepKAeHUs, KOHTPIPUMED;

- IPOBEPATH NPHHAIIEKHOCTD INEMEHTA MHOKECTBY;

- HAXOMMTD TIepeceueHre 1 00beAMHEHHE MHOXKECTB, B TOM HUCIC MpeJICTABNICHHBIX Tpaduuecky Ha
YMCIOBOI MPAMOY U Ha KOOPMHATHOHU IIOCKOCTH;

- IPOBOUTE JIOKA3ATENBHBIC PACCYKACHUS I 060CHOBAHNS ICTUHHOCTH YTBEPIKIEHHIL.

Yucna u guipagiceniust

- CBOGO/IHO OIIEPUPOBATH OHATUAMHU: LE/I0€ YUCIIO, JCIUMOCTh Y1CeL, 00BIKHOBEHHAs IPOOb,
JecaTHYHAs Ipo0b, PAIMOBAIBHOE YHCIIO, TPUONIKEHHOE SHAYCHHE THCTIA, HacTP, JIOJIS, OTHOIIEHHE,
[IPOLIEHT, TIOBBILICHHE U MIOHIKEHAC HA 33]1aHHOC YUCIIO NIPOLCHTOB, Maciitab;

- IPUBOJIUTH IIPUMEPDL YUCEII C 3aIaHHBIMH CBOMCTBAMHU JEIMMOCTH;

- OTIEPHPOBATH MOHSTHSIMY: JIOTAPA(M THCIIa, TPATOHOMETPHIECKas OKpY’KHOCTb, paliaHHas 1
rpadycHas Mepa yria, BeJIMUMHa yIiia, 3a1aHH0ro TOUKOM Ha TPMIOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHICHC H KOTAHIEHC YIJI0B, IMEIOLIUX IPOU3BOJILHYIO BEJIMUMHY, UUCIA € U

- BBIIOTHATE apH(MeTHIECKHE NSHCTBHS, COYeTas YCTHBIE W MHCEMCHHBIC IPACMET, TIPUMEHSS TTPH
He06XOMMOCTH BBIUMCIIUTEIILHBIE YCTPOUCTBA;

- HAXOJUTh 3HAYCHHS KOPHS HATYPaNbHON CTENCHHU, CTENCHHU C PALIHOHAIILHBIM roxazaresiem,
noraprdMa, HCTIOIB3Ys TIPH HEOOXOAUMOCTH BEIMHCITHTEBHBIC YCTPONCTBA,

- [IONTh30BATHCS OLICHKOM M IMPUKHUAKOH NPH MPAKTHIECKUX pacucTax,

- OPOBOAMTH [0 U3BECTHBIM (OPMYJIaM U NpaBuiam npeobpazoBanusi OyKBEHHbIX BbIPAXEHUH,
BIUTIOUAIOLINX CTETICHM, KOPHH, JIOTapH(MbI # TPUTOHOMETPUHUCCKUE (YHKIHH,

- HAXOJMTh 3HAUEHHS YHCIIOBLIX ¥ GYKBEHHBIX BBIPAKCHUH, OCYIICCTBIIAS HEOOXOIMMbIE
IOJICTAHOBKM ¥ [1peoOpa3zoBaHus;

- M300paKaTh CXEMATHHUECKH YTOJ, BEIMIAHA KOTOPOTO BRIPKCHA B rpajycax Wiv paauaHax;

- HCIONb30BATH TIPH PELIEHMH 38 TabaYHbIC 3HAYCHUS TPUTOHOMETPHHUCCKUX (GYHKUMH YIIIOB;
- BBINOJIHATH [ICPEBOJI BENUYMHBI YITIA M3 PaiiaHHOH MEPbI B IPajlyCHYIO 1 o0patHo.



Vpaerenus u HepaeeHcmed
- Peruath pamyoHaibHbIe, TOKa3aTeNbHbIC 1 norapudMIdeckie ypaBHEHNs 1 HEPABCHCTRA,

MPOCTEHIINE HPPALMOHATbHBIC M TPHTOHOMETPUHCCKIC ypaBHEHW S, HEPABCHCTBA 1 X CHCTEMBL,

- MICIIOJIb30BaTh METObl PELICHNS YPABHEHUMN : IPUBEACHUC K BUIY "IpoM3BEEHHE PABHO HYJIO" MK
"yacTHOE PaBHO HYJIO", 3aMeHa NEPEMEHHBIX;

- HCTIOMB30BaTh METO MHTEPBAJIOB [IJI pELICHHs HCPABCHCTB,

- MCIIOB30BATH rpaduuecKuil METOZ, Al NPHOIMIKEHHOrO PELICHMA ypaBHEHUH U HEPABEHCTB;

- W306paKaTh Ha TPHUTOHOMETPHIECKOH OKPYKHOCTH MHOMECTEO pelieHnit MPOCTEHIIHX
TPUrOHOMETPHUYECKHX YPABHEHUH U HEPABCHCTB;

- BBIIOJIHSATH OTOOP KOpHEH ypaBHEHUH WK pelleHUM HEPABEHCTB B COOTBETCIBUHM C
JOTIOTHATENBHEIME YCIOBHAMY U OTPAHUHYEHUSIMH.

Dynuxyuu

- OnmepupoBAaTh HOHATHAMMU: 3aBUCUMOCTb BEJIHHUUH, ()yHK1HS, APTYMEHT U 3HAYEHHE QYHKLMH,
06IACTB ONpe/IeIIeH s 1 MHOXKECTBO 3HAUEHNH (PYHKIHIH, rpa MK 3aBECHUMOCTH, TpaduK GyHKIHH,
Hysd (pYHKIHM, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, BO3PACTaHUE Ha YNCIOBOM NPOMEKYTKe, yObiBaHue
Ha YMCIOBOM NPOMEKYTKe, Hauboiblliee 1 HAMMEHbLICE 3HAICHUC (QyHKUHM HA YUCIIOBOM
IPOMEXKYTKe, IePHOANTecKas (YHKIHA, TEPUOJ, YCTHAA M HEICTHA (YHKIHH;

- ONEPHPOBAT MOHATHAMH: NIpsAMasi X 00paTHAs MPONOPLUMOHANBEHOCTE, JUHERHas, KBaJpaTu4Hasi,
norapudMuuecKas 1 nokasateNbhas QyHKUEH, TPUTOHOMETPHIECKUE dyHKLMY;

- OTIpeeNATh 3Ha4eHIE GYHKIMNA 110 3HAYCHUIO apTyMEHTA TIPH PasIMHHBIX criocobax 3afanus
GbyHKUMH;

- CTpOMTD rpaduKy U3yYEHHbIX (yHKIMIA;

- OIHCHIBATE TIO Tpad¥Ky U B IPOCTEHIINX CITydasx 10 GopMyIie OBEACHHS H cBolicTBa QyHKIUH,
HAXOUTH N0 rpaduKy QyHKLUHKM HAMOOBIINE 1 HAWMCHBIINE SHAICHNS,

- CTPOHTD 9cKu3 rpaduxa GyHKUMHY, YI0BJICTBOPSIIOILEH [IPUBEICHHOMY Habopy ycloBui
(IpOMeIKyTKH BO3pacTaHus/yObIBaHMA, 3HAYCHHE (yHKIMH B 3JaHHON TOYKE, TOUKH DKCTPEMYMOB,
ACHMIITOTBI, HyJM QYHKIHH H T.1L.);

- pelarth ypaBHEHMS, IPOCTEHIINE CHCTEMBI ypaBHeHui, uCNONb3Ys cBOHCTBA QYHKUMHE 1 UX
rpaduKoB.

Dnemenmol MAMEMAMUYECK020 aHaIU3d

- OneprpoBaTh NOHATHSAMU: IIPOM3BOJHAS (yHKUMY B TOUKE, KacaTenbyas K rpaguky QyHKLUH,
npon3BOHAs PYHKIMH;

- BBIYUCISITH IPOM3BOHYIO OJIHOUICHA, MHOTOUIEHA, KBAJIPATHOIO KOPHSI, TPOM3BO/IHYI0 CYyMMBI
dynKumi;

- BLIYHCIISITH TIPOU3BOIHBIE IEMEHTAPHBIX (YHKLIMH 1 UX KOMOMHALMIA, UCTIONIB3YS CITPABOYHBIC
MaTepHaIIbI;

- MCCNEeNOBaTh B IPOCTERININX CiIyyasX QyHKIMM HAa MOHOTOHHOCTb, HAXOIUTDH HauOonbIIKE U
HanMeHbIIKE 3HAYCHUS QYHKIMM, CTPOUTH IpaduKi MHOTOUNIEHOB 1 NPOCTEHIINX pallMOHATBHBIX
dyHKUMH ¢ UCTIOB30BAHUEM anlapaTa MaTeEMaTHYECKOro aHau3a.

Cmamucmuxa u meopus. 6epoSmHOCmetl, 102UKA U KOMOUHAMOPUKA.

- IMeTh TIPEACTABIICHHE O IUCKPETHBIX ¥ HETPEPHIBHBIX CIIyYalHLIX BEIMIHHAX W PACTIPENCIICHIAX, O
HE3aBUCHMOCTHU CIIyYalHbIX BENMYUH;

- UMETh IPECTABICHAE O MATEMATHICCKOM OXKUIAHMMA U UCIEPCHH CIly4alHBIX BEJMYMH;

- IMeTb MPEACTABIIEHHE O HOPMANTbHOM PaclipesieieH!H U IipuMepax HOpMallbHO pactpeeNeHHbIX
CIy4yallHbIX BEJIMUHMH;

- HOHBMMATD CYTb 3aKOHA OOJIbIIKMX YHCEN H BBIOOPOUHOTO METO/A U3MEPEHUA BEPOSITHOCTEMH;

- IMETh TIPEJICTABIICHHE 00 YCIIOBHOH BEPOATHOCTH 1 O TIOJIHOW BEPOSTHOCTH, IIPUMEHSATD UX B
peleHuH 3a/1a4;

- IMETh NPEJICTABICHUE O BAXKHbBIX YaCTHBIX BUAX pacrpe/eneHuil 1 IPUMEHSTh UX B PELICHUH
3a1a4;

- IMETb MPEACTABNICHUE O KOPPENSLMH CITy4aiiHbIX BEJIMUHH, O JTMHEHHON perpeccuu.

Texcmosvie 300a4u



- Pemath 3a7auy pa3HbIX TUIIOB, B TOM YHMC/IC 3a1d491 MOBbIIIEHHON TPY/AHOCTH;

- BEIOMpATh ONTHIMAIIBHBII METO/ PELICHUS 3a/aH, paccMaTpuBast pa3THIHbIE METOMBI,

- CTPOMTDH MOZIENb PELUCHHUA 3a1a1H, TPOBOAUTH noKa3aTebHbIE PACCYIKACHUS,

- pemats 3aauu, Tpebyromue nepeGopa BApUAHTOB, IPOBEPKU ycnoBuii, BIbopa OITHMAIbLHOTO
pe3yIbTara,

- AHANM3UPOBATH U MHTEPIIPETAPOBATH PE3YJIbTATBI B KOHTEKCTE YCJIOBHS 33/1a4t, BoIOUPATh PELICHH,
He IPOTHBOPEYalle KOHTEKCTY;

- TIepEBOUTE ITPH PEIICHNH 3a/ia91 uH(OPMAIHIO 13 OHON (OPMBI B IPYTYIO, HCIOMIB3Y: TIPH
HEOBXOIMMOCTH CXEMBbI, TaOJHULbI, FPa UKy, AHArPAMMBL.

TI'eomempust

- OrrepupoBarh HOHATHAMHU: TOUKA, PAMAs, IIOCKOCTH B TpocTpaHcTBe, TapaienbHOCTh U
[IepIEHUKYIISIPHOCTD MPSMBIX 1 MIOCKOCTEN;

- OPUMEHSTH JUIs PEeIleH s 3a/1a4 FEOMETPHICCKUC axTbl, ecy yClnoBUsl IPUMEHEHHUS 3a1aHbl B
ABHOH dopme;

- pemaTh 33J1a4n Ha HAXOXKAEHUE FEOMETPUYCCKUX BEJIMHUH 110 o0Opa3suaM MM ajiropuTMam;

- ie1aTh (BLIHOCHBIE) IUIOCKKE YEPTEKH U3 PUCYHKOB 06 BEMHBIX QHUIYD, B TOM 4MCIIC PACOBATL BUL
cBEpXY, COOKY, CTPOMTh CeYCHM MHOIOrPaHHUKOB;

- W3BJIEKATh, MHTEPIPETUPOBATh U MPeoOpasoBbIBATH MH(POPMALMIO O TEOMETPHUECKUX durypax,
[IPE/ICTABIEHHYIO Ha YePTeXKax,; _

- IPUMEHATh TeOMETpHIeCcKre (akThl JUIs PEIICHNA 3a/1at, B TOM Ypclie MPEANONaralouinX HeCKOIbKO
11aroB peLIeHus;

- ONMCHIBATH B3aUMHOE PACIIOIOKEHUE NPAMBIX U IIOCKOCTEH B POCTPAHCTBE;

- (popMyITHPOBaTH CBOMCTBA U NPU3HAKH buryp;

- JIOKa3bIBATh FTCOMETPHUECKHE YTBEPKIACHUS,

- BIAJeTh CTAHJAPTHOM Kiaccu(puranueil pocTPaHCTBEHHbIX duryp (nmupamMujibl, IPU3MBL,
TapasiesenuIeab);

- HAXOMHUTh OOBEMBI U IUIOIIAM TTIOBEPXHOCTEH FEOMETPUHIECKUX T € mpUMeHeHHeM (popmyJ;

- BBIYKCIISITh PACCTOSHUS M YITIbL B IIPOCTPAHCTBE.

Bexmopul 1 KOOpOunamol 8 NpoCmpaicmee

- OTIepHpOBATH TOHSTHAMM JEKAPTOBBI KOOP/UHATbI B IPOCTPAHCTES, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPUHATDI BEKTOPA, YTOI MEKILY BEKTOPaMH, CKaJIAPHOE [POU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIC BEKTOPBI,

- HAXOAHUTb PACCTOAHME MEXKY IBYMS TOUKAMHU, CYMMY BEKTOPOB 1 NPOM3BEICHHE BEKTOPA HA TUCTIO,
YroJl MEK/ly BEKTOpaMH, CKAJISIPHOE IPOU3BE/ICHUE, PACKIa/bBaATE BEKTOP IO JBYM HEKOJJIHHEAPHLIM
BEKTOPAM;

- 3371aBaTh TUIOCKOCTb yPABHEHHEM B JIEKAPTOBOH CHCTEME KOOPIMHAT;

- pelaTth npocTeiinue 3a1a4 BBEJICHUCM BEKTOPHOTO Ga3zuca.

Hemopus mamemamuxu

- TpencTaBnsTh BKJIA/ BbIIAIOLUMXCS MATEMATHKOB B PA3BHTHE MaTEMATHKX ¥ UHBIX HAYYHBIX
obrnacTei;

- OHMMATh POJIb MaTEMAaTHKU B Pa3BUTHH PoCCHH.

Memoow mamemamuxu

- VlcHonp30BaTh OCHOBHbIE METO/IbI OKa3aTelIbCTBA, IPOBOIUTH IOKA3ATENLCTBO M BHUIOIHATE
OIIPOBEPIKEHIE,

- IPUMEHATb OCHOBHbBIE METO/IbI PELICHHS MATEMATHICCKUX 3a/1at,

- HA OCHOBE MATEMATHYECKIX 3aKOHOMEPHOCTEH B MPAPOJC XapaKTepu3oBaTh KpacoTy 1
COBEPIIEHCTBO OKPYXKAFOLIET0 MUpa ¥ TIPOU3BENIEHN I NCKYCCTBA;

- PUMEHSATH MPOCTEHLIKE IPOrPAMMHBIC CPEAICTBA K 3JIEKTPOHHO-KOMMYHUKAl[OHHBIE CUCTEMbI TIPH
pelieHuy MaTEMATUYCCKHX 3a1a4.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCHUILIAHDI

2.1. O6bem yaebHOi JMCIMIUIHHBI M BHIBI yue0HOM paboTbI

Bux yueOHO#H paboThl

Obvem uacos

O6beM 06pa3oBaTe/IbHON NPOrPaMMBI YeOHOH THCIAILIAHD] 351
B TOM YHCJIE:

TEOpPETHUYECKOE 00yUEHHE 78
71a60paTopHble paboTh -
NIPaKTHYECKHE 3aHATHS 156
UHUBUIyJIbHBIA OPOEKT -
KOHCYNBbTallMK -
camocTosTenbHad padoTta obyuaronerocs (Bcero) 117

TpoMeKYTOUHAN aTTECTAUMS: IKIAMEH
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3. XAPAKTEPUCTHUKA OCHOBHBIX BU10OB YUEBHOM JESTEJBHOCTH

CTYJEHTOB
Conepxxanue XapaKTepucTHKA 0CHOBHBIX BH/IOB AeATEJEHOCTH CTYIeHTOB(Ha
00yueHus! ypoOBHE Y4eOHbIX el cTBHIA)
Beenenne O3HaKOMJIEHHE ¢ POJIBIO MATEMATHKH B HAYKE, TEXHHKE, SKOHOMHUKE,

HUHPOPMAIUOHHBIX TEXHOJIOIUSAX U IPaKTUYECKOH JEATETbHOCTH.
O3HaKOMJICHHE C IeJIMH U 3aa4aMi M3y4eHHss MaTeMaTHKH TIpA OCBOCHHM
cneunansrocreit CITO.

AJITEBPA

Paspurye NnOHATUSA O
qucse

BoinonHeHye apupMeTHIecKuX JeHCTBUM Hal YMCIAMU, COUeTas yCTHRIE 1
MUACHEMEHHBIE TTPUEMEL.

Haxox/ieHue NpUOIIMKeHHbIX 3HAYECHUI BEJTMYMH U MOrpeIHoCTeN
BLIMMCICHHH (aBCOMIOTHON U OTHOCHTENBHON); CPABHEHUE YUCIIOBBIX
BBIpXKEHHUH.

Haxosxaenue omnGoK B peoOpasoBaHMsIX H BBIYUCIEHUAX (OTHOCUTCS KO
BCeM IIYHKTaM MporpaMMbl)

KopHu, cTeneny,
Jorapupmel

O3HAKOMJICHHE ¢ TIOHATHEM KOPHS N- i CTENEHM, CBOUCTBAMHU PaJKaloB 1
IpaBK/IaMU CPaBHEHUS KOPHEH.

®OpMyYHPOBAHKE ONPE/IEICHNS KOPHS X CBOHCTB KOPHEH. Brryncnenne u
CpaBHEHHE KOPHEH, BbLIIOJIHEHHE IPUKUIIKH 3HAYCHUS KOPHL.
[Ipeo6pa3oBanue YUCIOBBIX M OYKBEHHbIX BbLIPAKEHUH, CONEPKALIMX
paIuKaIb.

BuInonHeHue pacuetos 1o GopmyiaM, CoepiKalluM panvKaibl,
OCYLIECTBIISI HEOOXOAUMBIC IOJICTAHOBKY U 1peoOpa3oBaHusl.
Onpefenenne paBHOCHIIBHOCTH BBIPOKCHHH C pavKajlaMH. Pewenue
MPPALIMOHAIBHBIX YPABHEHHH.

O3HaKoMJICHHE C IOHATHEM CTEIIEHU C JEHCTBUTEIbHBIM [I0Ka3aTC/ICM.
Haxoyxienve 3HAYCHHH CTENEHH, HCIIOB3Ys TPY HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPENCTBA.

3anuchIBAHKE KOPHA N-H CTENEHHU B BHAE CTENEHH C JPOOHBIM IIOKA3aTeIeM
# HaoOopoT.

dopMyIMpOBaHUE CBOHCTB cTemeHed. Brruucienue CTEIEHEHN C
PALMOHATLHBIM [JOKA3aTE/IEM, BbIIOJHEHUE NPUKK/IKH 3HAYCHHUA CTCIICHH,
CpaBHEHHUE CTETIECHEH.

TIpeoGpa3oBaHue YMCIOBBIX U OYKBEHHBIX BHIPAXEHUH, CONEPKALUMX
CTeNeHH, IPUMEHss CBOHCTBa. PelueHne IoKa3aTebHbIX YPaBHEHHH.
O3HaKOMIICHHE C TpUMEHEHHEM KOpHeH 1 CTETeHeN NIPU BBIYHCIICHUH
CPEHNX, JIENEHHH OTPE3Ka B «307I0TOM CEYEHAN Y. PEIICHHE NPUKIIaHBIX
3a]a4 Ha CJI0)KHbIE IPOUEHTBI

IIpeobpazoBanne
anrefpanvecKux
BBIpAKEHHH

BhinonHeHne MpeobpazoBaHuil BeIpaXKeHUH, IpuMenenne Gopmyl,
CBSA3AHHBIX CO CBOMCTBAMU CTeleHel U Torapupmos.
Onpenenenne 061acTH JOMYCTUMBIX 3HAYCHUH JIOTapuPMHUIECKOrO
BRIpaXKeHHUsl. Peruenye JorapuMuyeckix ypaBHeHUH

OCHOBbBI TPUTOHOMETPUHN

OcHOBHBbIC MOHATHS

M3yuenue paiualHOro MeTo/a M3MEPEHHSL YIJIOB BPAICHHUS U UX CBA3H C
rpafycHoii Mepoif. M3o6paxenne yrioB BpallleHHs Ha OKPYIKHOCTH,
COOTHECEHUE BEJIMUMHBI YIJIa C €ro pacrosoxenuem. Gopmysipobanne
oIpeae/eHUii TPUrOHOMETPUYECKHX QYHKUMH [UIs YIJIOB IOBOPOTa U
OCTPBIX YTIIOB MPSMOYTOJIBHOTO TPEYTOJIbHAKA i 00BACHEHHE HX
B3aUMOCBSI3H

OcHOBHEBIE

HpHMeHeHI/Ie OCHOBHBIX TPUIOHOMETPHUUYECKUX TOXAECCTB J151 BBIYHCJICHUA
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TPUTOHOMETPHYECKHe | 3HAYCHUH TPUTOHOMETPUUYECKUX (pyHKUUH MO OAHON U3 HUX.
TOKIECTBA
IIpeoGpaszoBanns U3yuenne OCHOBHBIX (OpPMYJI TPUTOHOMETPHH: (opMyJIbI CTOXKEHHS,
npocTelmux yABOCHHS, IPE0OPA30BAHNAS CyMMbl TPMIOHOMETPHYCCKUX BYHKIMH B
TPUrOHOMETPHYECKUX | TIPOM3BEJEHHE U [IPOM3BECHHA B CyMMY M TPHMEHEHHC MPH BRIMHUCIICHITH
BbIpaKeHHH 3HAYEHHd TPUTOHOMETPHUECKOTO BHIPAKEHHUS U YTIPOLUCHUS €TO.
O3HAKOMJIEHHE CO CBOICTBAMU CHMMETPUHU TOUEK HA €IMHUIHOM
OKpPYKHOCTH M IPUMEHEHHE UX JUTS BBIBOJIA (OPMYII TPUBENEHHAS
IIpocTeiimue Pewenye mo GOpMyIaMm U TPUTOHOMETPHYECKOMY KPYT'y IIPOCTEHIINX
TPUrOHOMETpHYeCKHEe | TPUTOHOMETPHYECKUK YpaBHEHHH,
ypaBHEHHS H IIpuMeHenue OOLIMX METOLOB PELIEHUs yPaBHEHHH (PUBEICHUE K
HEpPaBeHCTBA JUHEHHOMY, KBaJpaTHOMY, METO/, PA3/I0XKEHUsl HA MHOMKUTE/IM, 3aMCHbI
TepeMeHHON) TIPH PEIICHHH TPUTOHOMETPUUECKHX YPaBHEHHH.
VYMEHUE OTMEUATh Ha KPYIe PEICHUs IPOCTEHLIMX TPUTOHOMETPHUCCKHX
HEPABEHCTB
Apxcunye, O3HaKOMJIEHHE C TTIOHSTHEM OOPATHBIX TPUTOHOMETPHUECKUX (YHKIUH.
APKKOCHHYC, U3yuenue onpe/ieeHui apKCUHyca, apKKOCHHYCa, apKTaHreHca 4ucha,

APKTAHICHC YHCIA

dopMypoBanue WX, H300paKeHne Ha €IMHHYHON OKPYKHOCTH,
NpUMEHEHHE TIPU PELIEHUH YPaBHCH UM

®YHKLMU, UX CBOUCTBA U T'PAGUKH

Oyuxnnau. Ilonsrue o
HenpepbIBHOCTH
pynxknumn

O3HAKOMJICHHE C IIOHSTHEM MEPEMEHHOM, IPUMEPaMH 3aBUCUMOCTEH
MEX 1y TIepeMEHHBIMH.

O3HaKOMJIEHHE ¢ TIOHSTHEM rpaduKa, ONpeJe/ICHUe MPUHAJIEKHOCTH
touxu rpadguxy Gynxuuu. OnpeneneHue no Gopmyie npocTeiiues
3aBHCHMOCTH, BIIa ee rpaduka. BeipaxkeHne no GopmyIie oo
TIEPEMEHHON Yepe3 JpyTHe.

O3HAKOMJIEHME C OIpeleieHreM QYHKIHUHU, (OPMYIHPOBAHKE €rO.
Haxosxnenne o6JIacTH ofipefeNeHHs 1 00NacTH 3HaUeHuH QyHKIuH

CaoiicTBa GyHKIuH.
I'paduyeckas unrep -
nperanus. IIpumepsr
(PYHKIHMOHAIBLHBIX
3aBHCHUMOCTEH B
peajbHBIX Mponeccax
U SIBJICHHAX

O3HAKOMJICHHE C IIpUMepaMy (pyHKIMOHANBHBIX 3aBUCUMOCTEH B peabHbIX
poteccax U3 CMEKHBIX JUCITUTITHH.

O3HaKOMJICHHE C JI0Ka3aTeIbHbIMHA PACCYKACHUSIMU HEKOTOPBIX CBOUCTB
JMHEHHOM U KBaApaTUYHOM (YHKLUH, IPOBEICHUE UCCIEA0BAHN
JHHENHOMH, KyCOYHO-NMHENHOM, ApOCHO-THHEHHON N KBaJpATHIHOM
dyHKuuit, nocTpoenue ux rpapuxos. ITocrpoenue u utenue rpaguxon
dyuxumii. Vicenenopanue GpyHKuuy.

Cocrasyienne BHIOB (YHKINH M0 JaHHOMY YCIOBHIO, pEIICHAE 3aJ1a1 Ha
AKCTPEMYM.

Brinonuenue npeobpazosanuii rpaduka Gy

O6parTHbie pyHKUNH

Wzyuenue nousmus 00pamioll yukyuy, onpeoeenue 6uod u nocmpoenue
epagpuxa 06pamnoi GYHKYUY, HAXOHCOCHUE ee 0ORACMU OnpedeneHUs U
obnacmu suavenuil . [lpuMeHenue cBOMCTB QyHKUMH P UCCIIC0BAHUN
ypaBHEHHU U PEIICHUH 33Ja4 Ha IKCTPEMYM.

O3HaKOMJIEHHE C IIOHATHEM CJIOKHON QyHKLUK

Crenenupie,
noka3sareJjbHble,
JorapupMuYecKue u
TPUTOHOMETPHYECKHE
¢yuxnuu. O6parTHblie
TPUTOHOMETPHYCCKHE

bynkuun

Brruucnenue 3HaueHuid GpyHKUMHI 110 3HAUEHHIO apryMEHTa.

Ornpezienenyie MoJIOKEH s TOYKH Ha rpauke 110 ee KOoprHaTaM
Hao00pOT.

Hcnons3oBaHue CBOKCTB (yHKLMM IS CPAaBHEHUS 3HAYEHUM CTENCHEH 1
JorapupMoB.

[ocTpoeHne rpaduKoB CTENEHHBIX U TOrapHPMUIECKHX PYHKLNH.
PelieHue 10Ka3aTelbHblX U JOrapu)MUIECKuX ypaBHCHHUA 1 HEPaBeHCTH 110
W3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C [IOHSATHEM HENPEPbIBHON NEPHOINUECKOR QYHKINH,
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dopmyrpoBaHHe CBOHCTB CHHYCA K KOCHHYCA, TOCTPOCHHE MX rpadukoB.
O3HAKOMJIEHKE C TIOHSATUEM IapMOHUYECKUX KoJlebanuii 1 IpaMepaMu
TapMOHHMYECKHX KONeOaHuH JUTs OUCAHHs IIPOTIECCOB B Gu3uKe U JPyrux
061acTAX 3HAHUA.

O3HAKOMJICHHE C TIOHATHEM Pa3pbIBHOM NEPHOAUIECKON (yHKIIUH,
gopMyNIHpoBaHUe CBOMCTB TaHI€HCa W KOTAHTEHCA, TOCTPOCHHUE X
rpauKoB.

[IpumMeHeHue CBOMCTB QYHKUMHA [/ CpaBHEHUA 3HAYEHUHI
TPUTOHOMETPHIECKUX PYHKIHMH, PEIICHNS TPHTOHOMETPUICCKHX
ypaBHEHHUH.

Iocmpoenue zpagduxos 06pamMHbIX MPULOHOMEMPULECKUX Gyuryu u
onpedesnenue no 2paguKam ux cGOUCMS .

BoinonHenye npeodpasoBaHus rpaguKkos

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

IlociaenopaTeLHOCTH

O3HaKOMJIEHHE C OHATHEM YHCIOBOM MOCIEA0BATEIbHOCTH, Criocodamy ee
3aaHusl, BEIYACICHUAMH €€ WICHOB.

Oznaxomiene ¢ nousmuemM npeoeia nocied08ameibIocmil.

O3HAKOMJICHHE C BEIYMCIEHHEM CYMMbl OECKOHEYHOT0 YMCIOBOIO pA/a Ha
TIpUMepe BHIYHCTEHNS CyMMbl GECKOHETHO YORIBArOTIEH reOMETPHIECKOH
NPOrPECCHH.

Perenue 3aa4 Ha npuMenenue GpopmyIibl CyMMbl 6ECKOHEUHO yObIBAIOLIEH
TEOMETPHIECKOHN TPOrpeccuu

IIpousBoanas u ee
npUMeHeHHe

O3HaKOMJIEHHE C TIOHATHEM IIPOU3BOAHOM.

Usydenue u GOPMYITHPOBAHUE €€ MEXAHUYECKOTO ¥ TEOMETPUIECKOTO
CMBICIIA, M3YUEHHE AFOPUTMA BbIYHCIIEHHS MPOU3BOHON Ha TPUMEPE
BBIYMCIICHHS MTHOBEHHOM CKOPOCTH M yIJI0BOro Ko duiuenTa
KacaTeJIbHOM.

CocTaBlieHl€e ypaBHEHHs KacaTelbHON B 001IeM BUJIC.

VYcpoenue npasuil JuddepeHinpopatus, TabiuLbl IPOU3BOJIHBIX
sIeMEHTapHEIX (yHKIWH, puMenenue it TuddepernnpoBanust GyHKIHI,
COCTABJIEHHUS! YPABHCHUS KacaTeIbHOM.

M3ydenue TEOPEM O CBSI3M CBOHCTB (hyHKIMH ¥ IPOU3BOHOM,
(GhOpMYITHPOBKA HX.

ITpoBeieHHE C MOMOLIbIO IPOM3BOAHO HCCIE[OBaHMs GYHKIIHH, 3a1aHHOH
dbopmynon.

VY CTaHOBJIEHHE CBA3M CBOMCTB (DYHKIIMK W IPOU3BOIHON O MX TpaduKam.
[TprmMeHeHne NPOU3BOAHOM U1 PELICHH 3a/a" Ha HaXOXKAEHUE
HauOOIBUIEr0, HAUMEHBILIET0 3HAYCHUS U Ha HAXO0XK/ICHUE KCTpeMyMa

IlepBooGpa3nas u
HHTErpaJ

O3HAKOMJIEHHE C IOHATHEM HHTErpaa U nepBoodpasHon.

M3yyenue mpaBuiia BLIMUCIEHUS IepBooOpasHoi 1 Teopemsl HptoToHa—

JleiiOHMIA.

Pemienue 3a1a4 Ha CBsi3b IEPBOOOPA3HOM U €€ NPOU3BOAHOM, BBIYHUCIICHHE
nepsooGpa3sHoit Ui JaHHOH QyHKUUH.

Pemrenyie 3aau Ha MPUMEHEHNE HHTErpaa JUlsl BRIYHUCIEHUS (PU3UIECKUX
BEJIMYMH W TUIOLLAAEH

YPABHEHUWS 1 HEPABEHCTBA

YpaBuenus u
cUCTeMbl YPABHEHHH
Hepagencrea u
CHCTEMbI HCPABCHCTB
¢ AByMsl
nepeMeHHbIMH

O3HaKOMJICHHE C IPOCTEHINMME CBEJCHUSIMU O KOPHAX alredpauvecKux
ypaBHEHHH, MOHATHAMHU HCCIEI0BAHIS YPAaBHEHMH M CUCTEM YPAaBHECHHUH.
V3yyeHue TeOpuH PaBHOCUILHOCTH YPABHEHUM U €€ NPUMEHEHHUS.
[ToBTOPECHHUE 3aN1CH PeLeHMs CTaHAAPTHBIX YPaBHCHHH, IPUHEMOB
npeoOpa3oBaHus YpaBHEHUH [UIA CBEICHUS K CTAHIAPTHOMY YPaBHEHHIO.

Pewienue PalHOHAIbHBIX, UPPALHOHAIbHBIX, 110Ka3aTCIbHbIX 1
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TPUIOHOMETPHYECKHX YPABHEHHH 1 CHCTEM.

VICIIO/Ib30BAHKE CBOMCTB 1 IpadukoB QyHKIMH U1 PELICHHs yPABHEHHH.
[loBTOpEHME OCHOBHEIX IIPHEMOB PELICHHUS CHCTEM.

Pelnenye ypaBHeHH ¢ IPUMEHEHMEM BCEX IPUEMOB (Pas/IokKEHHA Ha
MHOKHTEIH, BBE/ICHHS HOBBIX HEH3BECTHBIX, I10JICTAHOBKHU, rPadUyecKoro
METO/a).

Peluenne cucTeM YpaBHEHMUI C IPUMEHEHHEM Pa3MUHbIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLMMK BOOPOCAMH pELIEHHsT HEPABEHCTB U
HCIIONIb30BaHue CBOMCTB M rpaMKkoB (YHKLHMH TPy peleHUN HEPABEHCTB.
PeriieHie HEPABEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMIHbIX
CI10c000B.

[IpiMeHeHue MaTeMaTHIeCKiX METO/IOB TS PEIICHHs CONEPIKATETBHEIX
3a/a4 U3 Pa3IHYHbIX 06JACTe! HAYKH M TIPaKTUKH. VIHTepnpeTupoBanue
pe3yJIbTaTOB C y4eTOM PeabHbIX OrpaHHYCHHM

IJIEMEHTBI KOMBUHATOPUKMU, TEOPUU BEPOSITHOCTEM U CTATUCTUKH

OcHoBHBIC IOHATHH
KOMOUHATOPHKH

J13yuenne npasuiia KOMOMHATOPUKH ¥ TPHMEHEHHE TTPH PEIICHIN
KOMOWHATOPHBIX 3a/1a4.

Peinerie KOMOMHATOPHBIX 33724 METOJOM nepebopa U 10 MpaBiily
YMHOKEHHS.

O3HaKOMJIEHHE C NOHATHAMYI KOMOMHATOPUKH: Pa3MEILCHHUAMH,
COUYETaHUAMH, IEPECTAHOBKAMH M (popMyJiaMK JUlsl UX BBIYUCIICHUL.
O6BsCHeHHE U TPUMeHeHHe (pOPMYIT JUTs BRIYUCIIEHHS Pa3sMCEIICHNH,
IEPECTAHOBOK M COYETAHUH NP PELUCHUM 3a1a4.

Osuakomiienue ¢ 6unomMoM HprotoHa u TpeyroabHukoM Ilackars.
Pelenie MpaKTHYECKUX 3a1ad C HCTIOJI30BAHUEM TTOHATHH ¥ IPABHIT
KOMOHHATOPUKHU

Jj1eMEeHThI TEOPUH

I/IBY‘IGHI/IG KITAaCCHYECKOT0 OITPEREIICHUA BEPOATHOCTH, CBOMCTB

BepOSAITHOCTEH BEPOSTHOCTH, TEOPEMBbI O CyMME BEPOSTHOCTEH.
PaccMOTpeHIE IPUMEPOB BLIYUCIIEHUS BEPOATHOCTeH. Perenue 3a1a4 Ha
BBIUMCJICHHE BEPOSITHOCTEH COOBITHH
IIpeacraBiaenne O3HaKOMJIEHHE C MIPE/ICTABIEHHEM YHUCIIOBBIX JaHHBIX M UX
JAAHHBIX (T20JHLbI, XapaKTepUCTHKAMH.
ANATPAMMBI, Peluenye mpakTHYECKHX 3a1a4 Ha 00paboTKy YHCIIOBBIX JaHHBIX,
rpagukm) BBIYMCJICHHE UX XapaKTEPUCTUK

I'EOMETPUS

IpsiMble ¥ MJIOCKOCTH
B MPOCTPaHCTBE

DopMyMpoBKa U IPUBEICHAE 0Ka3aTeIbCTB IPU3HAKOB B3AUMHOTO
PACTIONIOKEHHS PSMBIX H IIOCKOCTEH. Pacrio3HaBaHue Ha YepTexax 1
MOJIENIAX Pa3/MYHBIX CIIyyaeB B3AaUMHOIO PACIOJIONKEHUA IPAMbBIX U
TUTOCKOCTEH, apryMeHTHPOBAHNE CBOUX CYXKIEHUH.

dopMynrpoBaHye orpeeNeH i, MPU3HAKOB 1 CBOHCTB Napajuie/ibHbIX U
NepHeHaUKyIAPHBIX IUIOCKOCTEH, IByrPAHHBIX U JIMHEHHBIX YITIOB.
BhIMOHEHHE TIOCTPOEHHUS YIIIOB MEXKIY MPSMBIMH, TIPSIMO¥ ¥ TIIIOCKOCTBIO,
MESK/Ly TIOCKOCTSIMHU 110 ONMUCAHHIO U PaClo3HaBaHue uX Ha MOIECTIAX.
[IpuMeHeHHe IPU3HAKOB M CBOMCTB PACIIONOKEH S IIPAMBIX U IIOCKOCTEH
[IpY PELCHNH 3aaY.

N300paxenue Ha pUCYHKAX ¥ KOHCTPYMPOBaHHUE Ha MOAEIAX
EPEHIUKYISPOB ¥ HAKIOHHBIX K IIOCKOCTH, IPAMBIX, HapalIeIbHbIX
ILTOCKOCTEH, YIIIOB MEXKIY MPSIMOH ¥ TIIIOCKOCTBIO U 000CHOBaHME
MOCTPOCHHUS.

Peluenue 3a1a4 Ha BbIYMCIEHUE TEOMETPHYCCKUX BN, OnucpiBanne
PACCTOSHHMS OT TOYKH JI0 TIOCKOCTH, OT IIPAMOM J10 ILIOCKOCTH, MEXY
TUTOCKOCTSAMH, MEXIY CKPEIMBAOIUMMHCSH NPIMbIMH, MEXKILY
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NPOU3BOJILHBIMU (DUrypamy B mpocTpaHcTse. PopMyTupoBaHHE U
JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOPEM CYIICCTBOBARMA,

CBOMCTBA).

V300paXkeHHE Ha YepTeXax H MOLEISX PACCTOSHUS 1 000CHOBAHUE CBOUX
cyxaeHui. OnpesiesieHue 1 BbIMCICHUES paccTOosiHMM B IPOCTPAHCTBE.
IpuMenenwe GOPMYIT ¥ TEOPEM MTAHUMETPUU [T PEIICHNA 3a/1at.
O3HaKOMJICHUE C ITOHATHEM apaliesbHOro NPOCKTHPOBAHHUS K €ro
cBoiictBamu. POPMYTHPOBAHUE TEOPEMBI O IIOILAIH OpPTOrOHAIbLHOM
TPOEKIMY MHOTOYTIOJIbHUKA.

TIpuMeHeHre TeOpUH JUlsl 0OOCHOBAHHS MOCTPOCHHH 1 BBIYHCIICHUH.
ApryMeHTupoBaHUe CBOMX CYXIEHUH O B3aUMHOM PaciiooXXCHUH
TIPOCTPAHCTBEHHBIX QUTYD

MHuororpasHuKH

Onucanye ¥ XapakTepUCTUKa pasIMIHbIX BUNOB MHOTOIPaHHHUKOB,
TIEPEUHCIIEHHE UX IEMEHTOB U CBOHCTB.

N300paxxeHne MHOIOrPAHHUKOB 1 BbIIOJHEHHUE NIOCTPOCHNS Ha
U300pKEHUSIX U MOAEIISAX MHOIOrPAaHHUKOB.

Brrauciesne THHEHHBIX DIEMEHTOB U YITIOB B IPOCTPAHCTBECHHBIX
KOH(UTypanusx, apryMEeHTUPOBAHHE CBOMX CYXXJICHUH.

XapakTepucThKa U H300paKEHUE CCUCHUs], PA3EEPMKU MHO20ZPAHHUKOG ,
BLIUMCJICHHUE IIIOLIAIEH TOBEPXHOCTEH.

[TocTpoeHye NpOCTEHIINX ceueH i Ky6a, npu3Mbl, TUpamubl. [Ipumenenue
(aKkToB U CBEIEHUH U3 IIIAHUMETPUH.

O3HAKOMJIEHHE C BUAAMY CHMMETPHIT B IPOCTPAHCTBE, POPMYITHPOBAHHE
ONpeieIeH!H U CBOHCTB. XapaKTepucTHKa CHMMETPUH TCJT BPAICHHSA 1
MHOTOIPaHHUKOB.

[IpuMeHeHe CBOWCTB CHMMETPHH TIPY PEIICHHUA 33/1a9.

Hcnomnb3oBanue NpuoOpeTeHHbIX 3HAHWH [UIsl HCCIIENOBAHUs U
MOJIETMPOBaHUS HECTOKHBIX 3a/1a4.

N306pakeHne OCHOBHBIX MHOIOTPAHHHKOB U BBINOJIHCHHE PHCYHKOB MO
YCJIOBUSIM 33184

Tena ¥ MOBEPXHOCTH
BpalleHHs

O3HaKkoMJICHYE ¢ BUJAMH Tell BpalleHus, popMyTHPOBAHNE UX
OTIpe/ICTICHUI U CBOMCTB.

dopMyIMpOBaHUE TEOPEM O CEYEHUH 1apa MIOCKOCTHIO U IIIOCKOCTH,
KacateJbHOH K cdepe.

XapakTepucThKa 1 H300payKeHHe TeJl BPALLECHHUS, UX PA3BEPTKH, CEHCHHA.
Pelienue 3a/1a4 Ha OCTPOEHHE CEYCHUH, BEIYMCIIEHHE [VIMH, PACCTOSIHUH,
yrios, miomanei. [Iposenenne qoka3aTebHbIX paccyXaeHun

IIPY PELICHUH 3a/ad.

[IpuMeHeHue CBOMCTB CHMMETPUHM IIPY PEIICHUY 33714 Ha Tela BpalleHus,
KOMOMHALMIO TEN.

N306paxkeHrHe OCHOBHBIX KPYTJIbIX TEN U BBIIOJIHEHUE PUCYHKA 11O
YCJIOBUIO 3a1a4H

N3mepenus B
reoMeTpuu

O3HaKOMJICHHE C MOHATHAMHU IUIOILAIN M 00beMa, aKkCHOMaMH 1
CBOMCTBAMU.

Pemrenye 3a1ay Ha BEIYUCIIEHHE TUIOMIAEH IITOCKUX QUIyp C TPUMEHEHHEM
COOTBETCTBYIOUIMX (HOpMyJT ¥ (PaKTOB U3 IJIAHUMETPHH.

M3yuenue TeopeM O BbIYUCIEHUE 0ObEMOB IIPOCTPAHCTBEHHbIX TEIL,
peleHie 3a1a4 Ha TpUMeHeHre HOopMYJT BEIYHUCIEHHS 00BEMOB.

Wsyuenue GopMysl Iist BBIYMCIICHHS TUIOMAAEH TOBEPXHOCTEH
MHOIOIPaHHHKOB U TEJ1 BPALICHHU.

O3HAKOMJIEHHE C METOIOM BBIYHCIIEHHS TUTOLIAH TOBEPXHOCTH CEephI.
Pemienue 3a1a4 Ha BbIYUCIICHHE NJIOLIAJIEH TOBEPXHOCTH
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NPOCTPAHCTBEHHDIX TCJI

Koopaunarbi u
BEKTOPbI

O3HaKOMJICHHE C TIOHATHEM BekTopa. M3ydeHne IeKapToBOH CHCTEMBI

KOODIMHAT B IPOCTPAHCTBE, MOCTPOEHHE M0 331aHHBIM KOOPAUHATAM TOUEK
¥ IUIOCKOCTell, HaXO)K/ICHHE KoopauHaT Touek. Haxoxaenue ypasHeHu#
OKPY/KHOCTH, cepbl, TNIOCKOCTH. Berduc/ieHre pacCTOSHIH MEKITY
TOYKAMHU.

M3yuenne CBOWCTB BEKTOPHbIX BEIMYKH, IPABUI PA3I0KEHUsL BEKTOPOB B
TPeXMEPHOM IIPOCTPAHCTBE, IIPABUII HAX0XKICHN KOOPAMHAT BEKTOPA B
NPOCTPAHCTBE, TPABUII AEHCTBIH ¢ BEKTOPAMH, 33aHHBIMK KOOPAMHATAMH.
[IpyMeHeHre TEOPUH IIPH PELISHUH 33/1a4 Ha JICHCTBUA C BEKTOPaMHU.
H3yuenne CKaTSPHOro MPOM3BENIEHN BEKTOPOB, BEKTOPHOTO YPABHEHU
npsAMOH M r1ockocTH. [IpMEHeHHe TCOPHH PU PELICHHH 3ajiat Ha
JeficTBHS C BEKTOPaMU, KOOPMHATHbIH METO/I, IPMMEHEHHE BEKTOPOB UL
BBIYMCIICHUS BEJIWYHH YIJIOB M PACCTOSHUH.

O3HaKOMJIEHHE C JI0KA3aTeIbCTBAMM TEOPEM CTEPEOMETPUH O B3aUMHOM
PacIONIOYKEHUH HPSMBIX M ILIOCKOCTEH € MCIONb30BAHUEM BEKTOPOB
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4. YCJIOBHSA PEAJINBAIIMHA YYEBHOM JUCITATIIINHBI
4.1. . MaTepuaxsHO-TeXHHYECKOe odecneyeHue
st peanu3aluy IPOrpaMMbl yueOHOM AUCLMIIUHBI «Matemarukay mnpeayCcMOTPEHI

CHEYIOLIUE CIICIMAbHBIE TOMELICHU:

KabuHeT MaTeMaTHKY, OCHAIIEHHEIH 000pyI0BaHNEM: HATTISIHBIMH OCOOMSIMH, SKPaHHO-
3BYKOBBIMHE TIOCOOHAMH, HH(OPMAIHOHHO-KOMMYHHKAMOHHBIMH CPEAICTBAMH; TEXHHHECKIMH
cpeacTBaMu 00yYeHHUs: MAarHUTHO-MENOBOH JIOCKOH, MYIbTHMEIUANIPOCKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET.

4.2. Yuebno-merognueckoe u nudopmannonnoe odecnevenue
4.2.1. KnuuroobecneueHHOCTh

HauMeHOBaHHe TUTEPATYphI: ABTOP, HA3BAHKE, BU/ Ton KonuyecTso Hanuuue B
W3aHHS, U3JATEJIbCTRBO W3 JaHUS IK3EMILIAPOB SMEKTPOHHOH
u30aHuil B oubnaunorexe Bal'y

6ubnuorexe Bal'V B
COOTBETCTBUE C
dI'oC COO

OcHoBHast IUTEPATYpa

Anre6pa W Hauana marematiieckoro ananmsa: 10 - 11
Knacce! : yueGHuk s 001meobpa3osaTebHbIX
opranusaumii : 6a3oselit M yray6nénnblii yposrn / L1 2017 50
A. Anumos [u ap.] .- 4-e usa. — M.: [lpocselienue,
463 ¢. ISBN 978-5-09-045929-7.

Teometpus: 10 - 11 knaccl : yueGHuK ans
00u1e06pasoBaTeNbHbIX OpraHusauui : 6a3oBbli 1
yray6nénnsiii yposun / JI. C. Atanacsu [u ap.] — 4-¢ 2017 50
w3, — M.: Tpoceewienue, 255 c. ISBN 978-5-09-
046610-3.

JlomoHuTENbHAS JIUTEPATYPA

Mopakosuy, A.I'. Anrebpa 1 nauana
MaTeMaTHyecKoro ananuza: 10 - 11 kimaccel : B2 4./ A.
I". Mopakosud .- 13-e u311., crep. - M.: Muemosuna, 4.
1: Yuebnuk. - 400 c. ISBN 978-5-346-01992-3.

2012 49

Mopaxosuu, A.I". Anrebpa 1 Hauana
MaTeMaruueckoro aHaamsa: 10 - 11 knacesl : B 2 4./ A. 2012 48
I". Mopakosuu .- 13-e u31., crep. - M.: MuemosuHa, Y.
2: 3amaunuk.- 271 ¢. ISBN 978-5-346-01992-3.

[Toropenos, A.B. l'eomerpnst : 10 - 11 knaccsl
yueGHHK TS 06111e00pazoBaTe/IbHbIX OPraHU3aLui :

Gasosbiit ¥ npodunbHbIi yposHu / A. B. Tloropenos .- 2014 51
13-e u3g. — M.: Tlpocseuienue, 175 c. ISBN 978-5-09-
032026-9.

4.2.2. MaTepHer-pecypcebl:

1. ®exmepanbHOro LeHTpa MH(OPMALHOHHO-06pasoBaTebHbIX pecypcos - URL:
http://fcior.edu.ru/

2. ®enepanbHoe xpanuiuiie EaunHol Konnexiuu nupposbix 00pasoBaTe/ibHbIX PECYPCOB -
URL: http://school-collection.edu.ru/
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5. KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHWSI YYEBHOW
JUCHUITJIMHBI

Mertoab!
PesyabTaTnl 00yueHHst

OLICHKH
CTyIeHT Hay4YuTCs:
Dnemenmol MEOPUU MHOICCCME U MAMEMAMUYCCKOU TOLUKYU
- OneprpoBaTh MOHATHIMU: KOHEYHOE MHOKECTBO, JJIEMEHT MHOXKECTRA,
OMHOKECTBO, TIEpeceueHne U 00beIHHEHNE MHOXKECTB, YHCIIOBBIE MHOXKECTBA HA
KOOPIMHATHOM MPSIMO#, OTPE30K, HHTEPBAL, MIONYMHTEPBATL, IPOMENKYTOK C BbIKOJIOTOH Camocmosi-
TOYKOM, rpadudeckoe IpecTaBlIeH e MHOKECTB Ha KOOPIMHATHON IIOCKOCTH;
- OTIEPUPOBAThL MOHATHAMH: YTBEPXKACHHUE, OTPULAHUE YTBEPIKICHHS, HCTUHHBIC 1 meJbHblE
JIOXKHbIE YTBEPAIEHH, IPUUMHA, CIIECTBHE, YaCTHBIH Cllyyali 061iero yrBepx/IeHus,
KOHTPIIPUMED; u
- IPOBEPATH NPUHAIEKHOCTD JJIEMEHTA MHOXXECTBY;
- HAXOAUTD IIepecedenre U 00bEJUHEHUE MHOXKECTB, B TOM YHCIIE IPECTaBICHHBIX KOHMPOTb-
rpadMyecKy Ha YUCTIOBON NPAMON W Ha KOOPAMHATHOM IMIIOCKOCTH;
- IPOBOMTh JIOKa3aTeNbHbIe PACCYKASHHs 118 000CHOBaHUS HCTUHHOCTH Hole
YTBEPXKIECHUHN.
Yucna u gvipasicerus pabomul,
- CBOGO/IHO ONEPUPOBATH TIOHATUIMH: LEJI0E YHCI0, JETUMOCTD YhCell, OObIKHOBEHHAS
Apo0b, AecATHYHAs PpOOb, PALMOHATLHOE YHCIIO, TPUOIMIKEHHOE 3HAUECHUE 1UCIIa, UHOUGUQY-
YacTh, JIOJIs, OTHOIIEHWE, IPOLICHT, TOBLIIIEHHE M IIOHWKEHHE Ha 3a1aHHOE YACII0
IPOLIEHTOB, MaclITa0; aibHble
- IIPUBOJMTh IIPUMEPBI YUCEII C 3aJaHHBIMU CBOUCTBAMYU JCIMMOCTH;
- OTIEpHPOBATH OHATHAMH: JIOTApU(M YHCIIa, TPUTOHOMETPHIECKAst OKPYKHOCTb, u
paJuaHHas ¥ rpajycHas Mepa yria, BeJMYMHA YIIIa, 3a/laHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOU OKPYKHOCTH, CUHYC, KOCUHYC, TAHICHC U KOTAHI€HC YIJIOB, OoMauHue
HUMEIOIIHX TTPON3BOJILHYIO BETMUHAHY, YHACHIA € H ;
- BBITIOJIHATL apu(hMETHUECKUE TEHCTBUS, COUETAs YCTHBIC M MUCbMEHHDIC IPUEMBL, 3a0anusl.
IpUMEHSIs IIPY HeOOXOIUMOCTH BHIYUCAUTENbHbIE YCTPOHCTBA,
- HAXOJNTh 3HAYEHNs KOPHS HATYPAJIbHON CTENEeHH, CTENEHH! C PAlHOHAIBHBIM
rnoxasaresem, jorapudma, UCIONb3ys MPHU HEOOXOAUMOCTH BBIYHCIIUTEIBHBIE Drzamen.

YCTPOMCTBA;

- IOJIB30BATLCS OLIEHKOM M MPHUKUIKON ITPH NPAKTHYECKUX pacyeTax;

- IPOBOMHUTH 110 U3BECTHBIM (OPMYITaM ¥ [paBHIIaM peobpasoBanvs OYKBEHHBIX
BBIPKEHHH, BKJIIOYAIOLMX CTENICHH, KOPHH, JIOTapU(Mbl B TPUTOHOMETPUYECKHE

byHKUMY;

- HaXOJUTh 3HAYCHUA YHUCJIOBBIX U GYKBeHHI)IX BBIpEDI(CHHﬁ, OCYIIECTBIIAA H€06XO,Z[I/IMBIC

NOJICTAHOBKH U NpeoOpa3oBaHus;

- N300paXaTh CXEMATHYECKU YT0Jl, BEIMYMHA KOTOPOro BhIP&)KEHA B Irpalycax HiH
panuaHax;

- UCTIONIB30BATH [PH PELICHUH 3a1ay TabJHMYHbIE 3HAaYCHHUs TPUTOHOMETPHUIECKUX
GYHKUMHI YIJIOB;

- BBITIOTHATE TIEPEBOJL BeIMUMHBI YIJIa U3 PaJMaHHOi MEPBI B TPAITyCHYIO H 00paTHo.
Ypaeuenus u nepagencmea

- Pemnath pamuonasbHble, IOKa3aTe/IbHble 1 JIOrapu(MUYECKUe ypaBHEHHS U
HEepaBeHCTBA, MPOCTEHIINE UPPAMOHAILHEIE i TPUTOHOMETPHUIECKHE ypaBHEHNS,
HEPaBEHCTBA U MX CUCTEMBI,

- KCIIONIB30BATh METO bl PELICHUS yPaBHEHHI: NPUBEACHUE K BUIY "[IPOU3BE/ICHHE
paBHO HyJ0" WK "YacTHOE paBHO HYJIIO'", 3aMeHa TTEPEMEHHBIX;

- MCITOJIB30BATh METO/1 UHTEPBAJIOB ISl PELICHMS HEPABEHCTB;
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- WCIIOJIb30BaTh IPapuUecKiii METO JUTA MPUOJIHIKEHHOTO PELICHHS ypaBHEHHH U

HECPaABCHCTB,

- 306 paXaTh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOXKECTBO pelieHrH TPOCTEHIINX
TPUTOHOMETPUUYECKHX YPABHEHHH U HEPABEHCTB;

- BBITIOJIHSATH OTOOP KOPHEH ypaBHEHUI UM peLieHKi HEPABEHCTB B COOTBETCTBHH C
JOTIOTHUTEIBHLIMA YCIOBHMSIMY ¥ OTPaHUYCHHUSIMH.

Dynxyuu

- OrepupoBaTh MOHATHAMH: 3aBUCUMOCTD BEMHUMH, QYHKIMA, APTYMEHT U 3HAUCHHE
yHKIHH, 06IACTh OIpPEIETeH s K MHOXKECTBO 3HAYCHUH] ysxuun, rpaduk
3aBMCUMOCTH, rpaduK QYHKUNH, HYIM QYHKIHUU, IPOMEXYTKH 3HAKOTOCTOSHCTBA,
BO3PACTAHKE HA YUCIIOBOM IPOMEXKYTKE, yObIBAHNE HA YUCTIOBOM NIPOMEKYTKE,
HauboJIpiee ¥ HauMeHnblllee 3HaueHe QyHKIUHM Ha YUCIOBOM IIPOMEXYTKE,
nepuoauueckas pyHKIHs, NEPHOJ, YSTHAS U HeveTHast (yHKLMH;

- OHEpPUPOBATH HOHATUAMU: IPAMas U 00paTHasi IPONOPLUMOHAIBHOCTE, JuHeHas,
KBaJ(PATHYHAas, JorapudMudecKas U okasarenbHas (pyHKIHH, TPHTOHOMETPHYECKHE
(GyHKUUY;

- onpeeNATh 3HaYeHUue QYHKUMHU [0 3HAYCHMIO apryMEeHTa IPA PasiiiHbIX crnocobax
3amanus QyHKIUY;

- cTpouTh TpaduKe H3YUeHHBIX QyHKIMH;

- OMUCHIBATH 1O TPadUKy U B MPOCTEHIINX Cllydasix N0 pOpMyJe MOBEICHHE H CBOHCTBA
dyHKuHit, HaxonuTh 10 rpaduKy GYHKUUM HAKOObIUNE H HAUMEHbIIUE 3HAYCHU;

- CTPOUTB 3cKU3 rpaduka QYHKIUH, YIOBIETBOPSIOIIEH TPUBEASHHOMY Habopy
yCroBuit (MPOMEXYTKM BO3PACTaHMs/yObIBaHUS, 3HAUEHNE (YHKLUH B 3a1aHHOH TOUIKE,
TOYKY SKCTPEMYMOB, ACUMIITOTHI, HyM (PyHKLMH U T.AL.);

- pernaTth ypaBHeHHs, IPOCTeiilie CHCTEMbl yPAaBHEHHI, HCTIONB3Ys CBOHCTBA byHKIMAH
1 uX rpaduKoB.

Dnemenmsl MAMEMAMUYLCKO20 AHATU3U

- OTIepupOoBAaTh MOHATHAMHU: IPOU3BOAHAA (PYHKIMH B TOUYKE, KacaTe/lbHAs K rpaduky
Gynxuuu, mpon3BoaHas GpyHKINY;

- BBIYUCTATD IPOU3BOIHYIO OJHOUWIEHA, MHOIOWICHA, KBaAPAaTHOIO KOPHI,
HPOU3BOHYIO CYMMBI (DYHKIIHH;

- BLIYKCIISITH POM3BOJIHBIE 3IEMEHTAaPHbIX GYHKUMH U MX KOMOUHALIMH, NCIIONIB3YS
CIIPaBOYHbIE MATEPUAIIBL;

- WCCIIe0BATh B ITPOCTENIIMX CITydasx QyHKUUM Ha MOHOTOHHOCTb, HAXOMTh
HauGOJIbLINE K HAUMEHbIINE 3HadeHus QYHKIHM#, CTPOUTD rpaduKy MHOTOUIICHOB U
IIPOCTEHIIMX PALMOHATBHBIX (YHKUMHA ¢ HCNIOIb30BaHUEM allllapaTa MaTeMaTU1eCKOro
aHaIN3a.

Cmamucmura u meopust 6eposimIocmeit, 102UKa u KoMounamopuxd.

- VimMeTb IpecTaBIeHMe O JUCKPETHBIX U HEMPEPBIBHBIX CLyYaiHbIX BETMIMHAX U
pacrpeieNieHusX, O He3aBUCUMOCTH CITyYalHbIX BEJTMUHH;

- IMETh TIPEJICTABJIEHAE O MATEMATHIECKOM OXKHIAHMH 1 IUCTIEPCUH CITyJaHHBIX
BEJIMYHH;

- IMeTh IPEJICTABIICHIE O HOPMANBbHOM PAaCTIpEe/IC/ICHHH U IPUMEPaX HOPMAaNbHO
pachpeIesIeHHBIX CTyYalHbIX BEJTMYUH;

- [IOHUMATh CYTh 3aKOHA OOJBIIUX YHCEIl X BLIOOPOUHOTO METOja U3MEPEHU
BEPOSITHOCTEH;

- IMEeTh MPEACTaBJIeHHE 06 YCIIOBHOM BEPOSTHOCTH U O MOJHOH BEPOSTHOCTH,
OpPYMEHSTh UX B PELUCHUM 3a/1a4;

- HIMETh MPEICTABIIEHHE O BAXKHBIX YaCTHEIX BHIAX PACIpE/CTCHUH U TPUMEHATH UX B
PCLICHUY 3a71a4;

- UMETb [IPEJCTABIEHHE O KOPPEISUMH CllydaiiHbIX BENMYHMH, O JIMHCHHON PErpECCHH.
Texcmogvie 3a0a4u
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- Pewrath 330a4H Pa3HbIX TUIIOB, B TOM YHCJIE 3a[a4l MOBBILICHHON TPYAHOCTH,;
- BLIOMPATD ONTUMAJILHBIA METOJ PELIEHHS 38/|a4l, PACCMAaTPHBAs Pas/IuHbIC MCTOADL,

- CTPOMTB MOJIENb PEUEH s 3a[auM, IPOBOAUTE IOKa3aTeNbHBIE PACCYKICHUS,

- pewarh 3aj1a4u, Tpebyroiue nepebopa BapHaHTOB, IIPOBEPKH ycloBUi, BBIOOpa
OIITUMAIILHOTO PE3yJbTaTa;

- aHANM3UPOBATh ¥ MHTEPIIPETHPOBATE PE3YNBTATHl B KOHTEKCTE YCIOBUA 3a1a1H,
BLIOMPATH PELeHNs, HE NPOTHBOPEYAIME KOHTEKCTY,

- IEPEBOJIUTH IIPU PELUCHUH 3a/aui MHMOPMALMIO U3 O/HOH (OPMBI B IPYTYIO,
WCTIONB3YS TP HEOOXOIMMOCTH CXEMBI, TaOIHMIIBl, TPadUKH, AHarpaMMBI.

T'eomempus

- OnepupoBaTh MOHTHSIMU: TOUKA, IPAMAsl, IUIOCKOCT B IPOCTPAHCTBE,
TapaJUIeBHOCTS ¥ EPIICHIUKYIAPHOCTD TIPAMBIX U TIJIOCKOCTEH;

- IPUMEHSTD [UTsl PELICHHUs! 3a/1a4 FeOMeTpHUecKHe (GaKThl, €CIIM yCIOBHS TPUMEHEHHNS
3a/laHbl B sIBHOH (opMe;

- pellTaTh 3a7ayd Ha HaXOXKIEHHe TeOMETPHIECKHX BEIMUMH 110 06pasiam Wi
aJICOPUTMAaM;

- IenaTh (BBIHOCHBIE) IIOCKUE YEPTEKH U3 PUCYHKOB 00bEMHBIX (UIYD, B TOM 4YUCIIE
pUCOBATH BU CBEPXY, COOKY, CTPOUTE CEUEHHST MHOTOI'DAHHHUKOB;

- M3BJIEKATH, HHTEPIPETUPOBATH M TTPe0OPa3oBbIBATE HH(POPMALIHIO O TCOMETPHYECKHX
durypax, npeaACTaBJICHHYIO Ha YepTeKax;

- IPUMEHATH reoMeTprYecKue (paKThl Ul PEICHUs 3a/1a, B TOM Yuc/e
IpeITOJIaratoluX HECKOIBKO IAr0B PEIICHHS;

- OTIMCHIBATD B3aMMHOE PACIIONIOKEHHE NPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE;

- popMynMpoBaTh CBOMCTBA U MIPU3HAKU (QHIYD;

- IOKa3BIBaTh FreOMETPUYECKIE YTBEPIKICHHUS,

- BNAJeTh CTAHAAPTHOM Kiaccu(puKaumer mpocTpaHcTBeHHbIX Guryp (MupamMusl,
[pPHU3MBI, TIAPAIJICICIUIIEAb);

- HAXOUTh 0OBEMBI W IUIOLIAIH TTOBEPXHOCTEH TeOMETPHUUECKUX TEII C TPUMEHEHUEM
opmyu;

- BBIYMCIIATH PACCTOSIHUS U YIJIbl B IIPOCTPAHCTBE.

Bexmopul u KoopOunamsl 8 NpOCMpacmee

- OnepupoBaTh MOHITHAMH JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOAY/Ib
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPMHATHI BEKTOPA, Yrojl MEX/ly BEKTOPAMH,
CKaJIAPHOE TIPON3BECHUE BEKTOPOB, KOIITMHEAPHBIE BEKTOPEI;

- HAXOJMTh PACCTOSIHUE MEXY ABYMS TOUKAMH, CYMMY BEKTOPOB U NPOU3BE/ICHUE
BEKTOpA Ha YUCII0, YIOJI MEXKYy BEKTOPAMH, CKAIAPHOE NPOU3BEICHUE, PACKIIabIBaTh
BEKTOP 110 JIBYM HEKOJUIMHEAPHEIM BEKTOPAM;

- 3371aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOH CHCTEME KOOPAMHAT;

- pelarh OpocTeilire 3a1a4y BBEJICHHEM BEKTOPHOro basuca.

Hemopus mamemamuxu

- TIpeacTaBisTh BK/Ia/( BbIAAIOLIMXCS MATEMATHKOB B PA3BUTHE MATEMaTHKU U HHBIX
Hay4YHBIX oOsacTeil;

- IOHMMATh POJIb MaTeMaTHKH B pa3BUTHH Poccnn.

Memoowvl mamemamuru

- Ucnonb30BaTh OCHOBHBIE METO/IbI JI0KA3aTENbCTBA, IIPOBOJAUTH JIOKA3ATEIbCTBO U
BBITIOJIHSATE ONIPOBEPKEHHE;

- IPUMEHSTH OCHOBHBIE METO/Ibl PELUECHH S MATEMATHIECKHX 3a/1a4;

- Ha OCHOBE MaTeMaTHYCCKUX 3aKOHOMEPHOCTE] B IPUPOJE XapaKTEPU30BaTh KPacoTy U
COBEPIIEHCTBO OKPYIKAFOIIETO MUpa ¥ ITPOU3BENCHNUI UCKYCCTBA;

- IPAUMEHATH IPOCTEHIIINE TPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMbI IIPU PELICHUM MaTeMaTHUECKUX 3aay.
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