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1. IACIIOPT PABOYEM IMPOTPAMMBI YYEBHOM JUCHUILIMHBI

1.1, O6nacTh NpUMEHEHHS IPOTrPAMMBbI:

Pafouass mporpamma 00LIe00pa3oBaTenbHON y4eOHONH IUCIMINIMHEL «MaremaTHKa»
NIpeHA3HAYEHA JUTsl H3YYeHHs MATEMATHKH B IPOHECCHOHATBHBIX 00pa3oBaTeNIEHBIX OPraHu3alHsIX,
pean3yIOIIIX 06pa3zoBaTeIbHYIO NPOTPaMMy CpeHero 00Iero 00pasoBanus B Mpe/enax OCBOCHHA
[IIICC3 CITO ma 6aze ocHoBHOro obmiero o0pasoBaHHs MO CHCHMAIBLHOCTH TEXHHYECKOro
npoduas CIIO

13.02.11 «Texnuueckas JKcijyarauus #u ob0cTyRHBaHHE JJICKTPHUCCKOro H
JIeKTPOMEXaHHY€eCKOro 06opyaoBanus (1o 0TpacaaM)»

1.2. Mecro yae6noii qucuunaunb B crpykrype IHIICC3:
yuebuas jgucuunmHa «Marematukay ABIACTCH yueOHBIM [peAMETOM 00s3aTe/IbHON
npeaMeTHoi obnactu «Maremartuka 1 nupopmarnkay GI'OC cpenuero obuero odpasoBaHHs.

1.3. lleau u 3agayun y4eOHOH AHCHATLIHHBI — TpedOBAHHA K pe3y/ibTaTaM OCBOCHHHA yuebHoi
AHCHHILIHHBI!
[TporpaMma OpHEHTHPOBAHA Ha JOCTHKEHHE CIIC/YIOUIHX meJsiei:
- obecreuerne chOPMHPOBAHHOCTH NIPEICTABIEHHH O COIMATBHBIX, KYTBTYPHBIX H HCTOPHICCKUX
(akTopax CTaHOBJICHHS MAaTEMATHKH,;
- obecrieyenne cHOPMUPOBAHHOCTH JIOTHYECKOrO, alrOpUTMHHYECKOTO H MaTeMaTHIECKOIO
MBIILLIEHHS
- obecmeuenue Cc(OPMHPOBAHHOCTH YMEHMH MPUMEHATH [OMYYCHHBIC 3HAHMSA IPH peHIeHUuH
pa3IMYHBIX 3a/a4;
- obecriedenne chOPMUPOBAHHOCTH TIPEICTABICHUH O MATEMATHKE KaK HacTH o01IedeI0BeYECKOH
KyJIbTYpbl, YHHBEPCAIBHOM s3bIKE HAyKH, IMO3BOJLIOMEM ONHMCRIBATL H H3y4aTb pealbHEBIC
MPOLIECCHl H ABJICHHA.

OcBoenue cojepKanus yueGHOH jucuumHbl «MareMaTHKa» obecrneynBaeT JOCTHIKEHUE

CTYyJI€HTaMH CJIEOYIOIMHX pe3yaLTaTOoB.

* IMYHOCTHBIX:

— ¢hOpMHUPOBAHHOCTH NPEICTABICHUN O MATEMATHKE KaK YHHBEPCATLHOM A3bIKE HAYKH, cpencTae
MOJICTAPOBaHUs ABJIEHUN U IPOLECCOB, HAEAX U METONAX MaTCMATHKH;

— HOHMMAHHE 3HAYUMOCTH MATEMATHKH JUISl HAyYHO-TEXHHTIECKOro mporpecca, chopMHpOBaHHOCTD
OTHOIIEHMS K MAaTeMaTHKe KaKk K 4acTh OOIIedesoBeYecKOd KyJNbTYphl HEpe3 3HAKOMCTBO €
MCTOPHEH pa3sBUTHSI MATEMATUKH, 3BOITFOLIMEH MATEMATHYECKHUX uaew;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TTPOCTPAHCTBEHHOTO BOOOPaKEHHUS, ArOPUTMHYECKOH
KYJIBTYPbI, KPHTUYHOCTH MBILICHHA Ha YPOBHE, Heob6XoaMMOM utst Oymyiiei npodeccHoHaTbHOMN
NesTeNbHOCTH, TS MPO0IKeHHs 00pa3oBaHus U caMo00pasoBaHus;

— OBJIAJICHME MATEMATHUECKMMH 3HAHUSAME 1 yMEHHUAMU, HEOOXOIHMMBIMH B MOBCEIHEBHOMN MKH3HU,
11 OCBOCHMS CMEXHBIX €CTECTBEHHO-HAY9HBIX NHCHMIUIMH M IUCUHIUIMH poheCCHOHATBEHOTO
UKTTA, VIS ToNydeHus: obpasoBanus B 00/1acTaX, He TpeOyoHX yriyGieHHON MaTeMaTHYecKoi
MOArOTOBKH;

— FOTOBHOCTH M CTOCOBHOCTH K 0Opa3sOBAHUIO, B TOM UYHCJIe CaMOODpa3sOBaHHIO, Ha TPOTHKCHUH
Beeil JKUM3HH; CO3HATENBHOE OTHONIEHHE K HEMpephIBHOMY 0Opa3sOBaHMIO KaK yCIIOBHIO YCITELIHOH
npodeccnoHanbHON 1 OOIIECTBEHHOH IeATENbHOCTH;

— FOTOBHOCTB H CIOCOBHOCTB K CAMOCTOATEILHOM TBOPYECKOH U OTBETCTBEHHOH JCATENLHOCTH;

— IOTOBHOCTH K KOJUIEKTHBHOH pabore, COTpYIHHYECTBY CO CBEPCTHHKAMH B 00pa3zoBaTeNnbHOM,
OGIIECTBEHHO TIOTE3HOM, yHeOHO-HCCIeI0BATENBCKOM, IPOSKTHOM U IPYTHX BUIAX ACATCILHOCTH,
— OTHOIIEHHUE K IPOQecCHOHATBHO IesTeIHOCTH KaK BOSMOXKHOCTH Y4aCTHs B PELICHUH JIAIHIX,
06 I1IeCTBEHHBIX, TOCYIapCTBEHHEIX, 00LIEHAMOHAIBHBIX npo0IeM;
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* MeTanpeJIMeTHBIX:

— YMEHHE CAMOCTOSTENBHO OIPENENATE LEJU NEITECIbHOCTH W COCTABJIATh MJIaHBl JESTCILHOCTH;
CaMOCTOATEIEHO OCYIIECTRIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATE ACATEILHOCTD; HCIOIB30BATH
BCE BO3MOXKHBIE PECYPCHI JUIS JOCTHIKEHHsl IIOCTaBICHHBIX MLeed H pealu3alud TIIaHOB
NesSTeNbHOCTH; BEIOMPATh YCIEIIHBIE CTPATETHH B PA3/IMYHBIX CUTYALHsIX;

— yMEHHE MPOYKTHBHO 00IAaThCsA U B3aHMOACHCTBOBATE B MPOLECCE COBMECTHOMH JIeATe/IbHOCTH,
YYHUTHIBATH MO3UIHH JIPYTUX YIaCTHUKOB NEATEIbHOCTH, s dekTUBHO pa3peraTb KOH(IUKTEL,

— BJajleHHUe HABBIKAMH [103HABATENBHON, yueOHO-HCCTe10BaTEIbCKON U IPOCKTHOH AeATENLHOCTH,
HaBbIKAMH paspemieHust podieM; CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY IIOHCKY
METO/IOB PEIEHUs MPAKTUUECKHUX 3a/1a4, TPUMEHEHHTO Pa3/IM4HbIX METO/IOB TIO3HAHHA;

—  [OTOBHOCTH M CHOCOBHOCTH K  CAMOCTOSATENBbHOM  HH(POPMALMOHHO-NIO3HABATEIbHOH
NeSITENLHOCTH, BK/IIOYasd YMEHHE OPHEHTHPOBATHCA B PA3NUYHBIX MCTOYHHKAX nHopManmu,
KPUTHYECKH OIEHMBATh W HMHTEPIPETHPOBATEH uHpOpMANHIO, TONYyYaeMyl H3 pPa3THYHbIX
HCTOYHHKOB;

— BIAJCHUE A3BIKOBBIMH CPEICTBAMH: YMEHHME SCHO, JOTHYHO M TOYHO H3/1arath CBOK TOYKY
3peHHs, UCTIONB30BATh aEKBATHBIC A3bIKOBBIE CPEICTBA,

— pBJajeHue HaBBIKAMH TIO3HABATENBLHOH pedIIeKCHM KaK OCO3HAHWsSI COBEPIIACMBIX JIeUCcTBUI H
MBICJMTEIBHBIX TIPOIIECCOB, X PE3yJIbTATOB M OCHOBAHWM, TPAHMIL CBOETO 3HAHUA M HE3HAHHA,
HOBBIX TO3HARATENRHBIX 38124 U CPEIACTB AJIS HX JOCTHKCHHUA,

— LeNeyCTPEeMIIEHHOCTh B TMOWUCKaX W IPHHATHH pellieHuH, cooOpasuTENbHOCTE U MHTYHIHS,
Pa3BUTOCTL  [POCTPAHCTBEHHBIX [pe/ICTAaBIeHHH; CHOCOOHOCTh BOCIPUHUMATL KpacoTy H
rapMOHHIO MHpA,

* IpeJAMeTHbIX:

DiemeHmvl Mmeopuu MHONCECME U MameMamu4eckoil 102uKu

- OnepupoBaTh MOHATHAMH: KOHEYHOE MHOXECTBO, OICMEHT MHOXKECTBA, MOMHOKECTBO,
nepeceueHne W OOBCAMHEHHE MHOXECTB, YHCJIOBBIE MHOXKECTBA Ha KOOpJMHATHOH TIPAMOI,
OTpe30K, HHTepBal, MOIYHHTEpPBAl, [POMEKYTOK C BBIKOJIOTOHM TOYKOM, rpaduyeckoe
peJCTaBIeHHE MHOKECTB Ha KOOPIHHATHOM MJIOCKOCTH,

- ONEpUpOBATh TOHSTHAMH: YTBEPIKIECHWE, OTPULAHWE YTBEPKICHUSA, HUCTHHHBIC H JIOKHBIE
YTBEpIKIEHHs, IPHINHA, CIEICTBUE, YaCTHBIH cirydail o0mmero yrBepiKaeHus, KOHTPIPHMED;,

- IPOBEPSTH NPUHAIJIEKHOCTE JIEMEHTa MHOKECTBY,

- HAXOAUTH MepecedeHne U 00beIMHEHUE MHOKECTB, B TOM YHCIIC NIPEICTABICHHBIX rpadudeckn Ha
YHCJIOBOM MpAMOM U Ha KOOPAMHATHOM IIIIOCKOCTH;

- IPOBOIHUTH J0KA3aTe/IbHBIE PACCYKICHHS JULA 00OCHOBAHHS UCTUHHOCTH YTBEPKICHHUH.

Yucna u 6blpadicenus

- CBOGOZHO OIEPHPOBAThH MOHATHAMH: IIEJIOC YUCIIO, ACIMMOCTH YMCEI, 0OBIKHOBEHHas JpoOb,
gecsiTHuHas Apo6b, pPAMOHANLHOE YHCIO, NPHOIMKEHHOE 3HAYCHWE 4YUCJIA, 9acTh, MO,
OTHOILEHHUE, TIPOLIEHT, TIOBBIIIEHHE X NOHWKEHNE HA 3aJlaHHOE YMCIIO0 TPOLICHTOB, maciTad;

- IPMBOJIATH PUMEPHI YUCEN C 3a1aHHBIMH CBOMCTBAMM JETHMOCTH;

- OmepupoBaTh TOHATHAMHM: JOrapudm 4ucia, TPUTOHOMETPHYECKasd OKPYKHOCTB, pajHaHHas H
rpajycHas Mepa yria, BeIMYHHa yria, 3aJaHHOTO TOYKOW HA TPUTOHOMETPHUYECKOM OKPYKHOCTH,
CHHYC, KOCHHYC, TAHI€HC ¥ KOTAHIEHC YTJIOB, UMEIOMIMUX IPOU3BO/IPHYIO BEUIHHY, TUCTIA € U ;

- BBITIOJIHSAT apudmeTHyecKue AeHCTBHA, COYETas YCTHBIC U TTNCEMEHHBIE TPUEMBbI, IIPUMEHSA TIpH
He0OXOOIUMOCTH BEIUHCIUTEIBHBIE YCTPOHCTBA,

- HAXOAMTH 3HAYEHUS KOPHs HATypalbHOH CTENEHH, CTENEHH C pallMOHAIBHBIM IOKa3aTeIeM,
norapu(pma, UCIoNb3Ysl [IPH HEOOXOAMMOCTH BEIYUCIIUTEIEHbIE YyCTPOHCTBA;

- TOJTb30BATHC OLEHKOH W MPUKUAKOH [IPH MPAKTHYCCKUX pacyeTax;

- MPOBOJAWTH TIO M3BECTHBIM (hopMyliam W IMpaBHIIAM npeobpazoBanns OYKBEHHBIX BBIPAKECHHH,
BKJTFOYAIOIIUX CTENEHU, KOPHH, JOTapu(MBI H TPUTOHOMETPHYECKHE (YHKIINH;

- HAXOIWTh 3HAYEHWS 4YMCJIOBBIX M OYKBEHHBIX BBIPAXKCHUH, OCYIIECTBIIAA HeoOX0 MBI
[MOJACTAHOBKH U IpeoOpazoBaHus,

- m306paKaTh CXEMaTHYECKH YToJl, BEIMYMHA KOTOPOTO BBIPAKEHA B Ipaiycax WK pa/iHaHax;



- MCTIOJIB30BATH TIPH PELICHUH 33,14 TabIMYHbIE 3HAYCHHS TPHTOHOMETPHIECKAX (DYHKIHH YTTIOB;

- BBLITIOJHSATH [EPEBOJ BEIMYHHEI Y4 U3 PAJHAHHON MEPBI B IPAILYCHYIO H 0OpaTHO.

Vpasuenus u nepaseHcmea

- Pemrarh panMOHAIbHBIE, [MOKa3aTebHbIE M JIOrapHMHUYECKHE YPaBHEHHS W HCPABCHCTBA,
IpocTeiiie HppakoHANbHbIE U TPHTOHOMETPHYECKUE YPABHEHUS, HEPABEHCTBA H HX CHCTEMBL;

- MCIOJIB30BATh METOJE! PEIICHHs ypaBHEHHI: TIPUBEIEHHE K BUIY "[POU3BEICHHE PaBHO Hy/10"
wid "'4acTHOE PaBHO HYMIO", 3aMeHa MepeMEHHbIX;

- HCTIOJTB30BATh METOJ HHTEPBAIOB JJIs PEIICHUs HEPABEHCTB;

- HCTIOJIB30BATH IpadyMuecKiit METO/ VIS IPHOIMKEHHOrO PEICHUs] YPABHEHUH H HEPABEHCTB;

- w306paxaTh HA TPHTOHOMETPHYCCKOH OKPYXHOCTH MHOXECTBO —peIIeHUH TPOCTEHIIINX
TPUTOHOMETPUYECKUX yPABHEHUH H HEPABEHCTB;

- BLIMOJNHATE OTOOp KOpHEH ypaBHEHHH WM pEUICHWH HEPaBEHCTB B COOTBCTCTBHH C
JIOTIOJIHUTELHBIME YCJIOBHAMHU ¥ OTPAHUYCHUAMMU.

Dyuxyuu

- OnepupoBaTh MOHSTHAMH: 3aBUCHMOCTH BEIMYHH, QYHKIHSA, apryMEHT M 3HAUCHHUC dyHKIHY,
061aCTh OMpeeNeH s i MHOKECTBO 3HAYeHHH (QyHKIIIH, rpad MK 3aBUCHMOCTH, Ipaduk QyHKINH,
Hy1u (yHKIMH, TPOMEKYTKM 3HAKOMOCTOSHCTBA, BO3pACTAHME HA YHCIOBOM  [POMENKYTKE,
yGbIBAaHME HA HMCIOBOM TPOMEKYTKE, HamOONBIIEE M HAMMCHBIICE 3HAYCHHUE ¢GbyHKuMM Ha
YHUCIIOBOM TIPOMEKYTKE, IEPHOMIEcKast QYHKIHMA, MEPHOJ, HYETHAs 1 HEUCTHAs byHKIHM;

- OIEpHpPOBATh MOHATHAMMU: TIpsiMas U 0OpaTHas IPONOPLUOHATBEHOCT, nuHeHHas, KBaapaTHIHasd,
norapudMuYecKas U mokasare/ibHas GyHKIHH, TPUTOHOMETPHISCKHIE byHKIHH,

- ompenenaTs 3HaueHHe QYHKIMU MO 3HAYCHMIO apryMEHTa NP pasiiHBIX crocodax 3aiaHus
GbyHKIHAN;

- CTPOHTH IpaduKU H3YYEHHBIX QYHKIMI;

- OIHCHIBATE 10 TPaUKy ¥ B IPOCTEHIIUX CiyyasX 1o GopmyIie NOBEICHUE 1 cBoiicTBa QyHKUMH,
HAXOJUTH 110 rpaduKy GyHKIMH HauOO/IbIIME U HAMMEHBINHNE 3HAUCHUA,

- cTpouTh OcKu3 rpapuka (YHKIHMH, YHOBICTBOPAOMIEH NPUBEICHHOMY Habopy YCIOBHM
(IpoMeXyTKH ~BO3pacTanus/yOblBaHUs, 3HAYCHUE GyHKIEE B 3aJaHHOW TOYKE, TOYKH
YKCTPEMYMOB, ACHMIITOTEL, HyJIA YHKIIMU U T.1L.);

- pemiaTh YpaBHEHHs, NPOCTEUIIHE CHUCTEMBI ypaBHEHUH, WCIIONB3ys CBOMCTBA (yHKIMH H HX
rpaHKOB.

DnemeHmol MAMEMAMUYECKO20 AHATIU3A

- OnepupoBaTh TIOHSTHIMHU: MPOU3BOIHAS DYHKUMHM B TOUKE, KacarelbHad K rpaduKy (QyHKIHH,
Npou3BOIHAs QYHKIHH;

- BBLIYHMCIISTH TPOU3BOMIHYIO OJHOUICHA, MHOTOYJICHA, KBAJIPATHOrO KOPHS, MPOU3BOIAHYIO CyMMBI
byHKIIUH;

- BBIYMC/ISTH [POU3BOHBIE SIEMEHTAPHBIX DYHKUMH W MX KOMOHHAIMH, HCTIOIB3YS CIPABOTHBIC
MaTepUabl;

- WCCIIEOBATh B MPOCTEHINHMX cIydadx (QyHKUMHA HA MOHOTOHHOCTH, HAXOIWThH HaubonpUme U
HauMeHbIIMe 3Ha4YeHns QYHKIHH, CTPOUTS rPaduKd MHOTOWICHOB U IPOCTEHIINX PalliOHATBHBIX
(GyHKLMI ¢ UCIIONB30BAHMEM allllapaTa MaTEMaTHYECKOro aHam3a.

Cmamucmuka u meopus 6eposimuocme, 102UKa u KOMOUHamopuxa.

- Wmerb npeicTaBieHHe O JHCKPETHBIX K HEMPEPHIBHBIX CIYHMaHHBIX BEIMYMHAX U
pacrpe/leNieHUsIX, O HE3aBUCHMOCTH CJTy4aifHBIX BEIHTHH;

- IMETh TIPE/ICTABICHHE O MATEMATHYECKOM OXMIaHUH U JINCTIEPCHH CIy4aifHbIX BEJMYHH;

- UMETH [PEICTaBIeHHe O HOPMATLHOM PACHPE/IC/ICHHH H NPUMEpax HOPMAJIBHO PaCIPEICICHHBIX
C/ydalHbIX BEJTHYHH;

- IOHUMATh CYTh 3aKOHa OOJIBIIAX YUCEN H BHIGOPOYHOro METOAA U3MEPCHHS BEPOSITHOCTEM;

- UMeTh MpEICTABICHHE 00 YCIOBHOM BEPOATHOCTH W O MOJHOH BEPOATHOCTH, MPUMEHATL KX B
pelieHuy 3aj1ay;

- IMETh MPEICTABIEHHE O BAKHBIX YACTHBLIX BHJAX PACTpPENENCHUH U IPUMEHATH HX B pCIICHHH
3a/1a1;



- IMETh MPEACTABJIEHHE O KOPPEILIIHH CTy4alHbIX BEJIMYHH, O THHEHHOH PErpeccuH.

Texcmosvie 3a0avu

- Pemath 3a1auy pasHbIX THIIOB, B TOM YHCIIE 3a/1a9H TIOBBIIEHHOH TPYIHOCTH,

- BEIOMpATH ONTHMATBHBIH METO/I PELIEHHUS 3a/1a4H, PaCCMaTpHBask pa3IHIHbIE METO/IBL,

- CTPOUTH MOJIENb PEIIEHHs 3a/1a4M, IPOBOAUTE JIOKA3aTEIbHBIC PACCYHIACHHS;

- pemath 3aj1auM, Tpebyrommue nepebopa BApUAHTOB, IPOBEPKH YCIOBUH, BEIOOpa ONTUMAIBHOTO
pe3yibTara;

- aHAIM3UPOBATH W HHTEPNPETHPOBATH PE3YIHTATHI B KOHTEKCTE YCIIOBHA 3a/1a4H, BBIOHpATh
peleHus, He IIPOTHBOPEYAIINe KOHTEKCTY;

- TIEPeBOAMTH [IPH PEILICHHH 3a7au MHQOPMALMIO U3 OXHOU dopmEl B ApYryio, UCIONB3ys IpPH
HEeO0OXOIMMOCTH CXEMBI, TaOJHIE], rpa KK, AUarpaMMBL.

leomempus

- OmepupoBaTh MOHATHAMH: TOUKA, MpAMas, IUIOCKOCTE B NPOCTPAHCTBE, MApajuIebHOCTL H
NepHeHAUKYIAPHOCTD IPAMBIX U ITIOCKOCTEH;

- PMMEHSITH JUisl PELIeHHs 3a7a4 reOMEeTpUYecKue (akThl, ECIH yCTIOBHS NPUMCHCHHUS 3aaHbl B
ABHO# popme;

- pelaTh 3a71a41 Ha HAXOXKICHHE FeOMETPUYECKNX BEJUIHH 10 oOpasiam M anropuTMaM;

- J1eNaTh (BBIHOCHBIE) INIOCKHE YEPTEeKH U3 PUCYHKOB OOBEMHBIX QHTYD, B TOM UHCIIE PHCOBATE BUA
cBepXy, cOOKY, CTPOUTh CEYSHHs MHOTOTPAHHMKOB;

- W3BIIEKATh, MHTEPIPETHPOBATh U MPeobpa3oBbIBATL MHPOPMAIMIO O M€OMETPHIECKUX durypax,
NpeCTABICHHYIO HA YEPTEKaX;

- NpUMEHATh TreoMeTpuueckue (aKThl JUIS PEIICHWs 3a1ad, B TOM HHCIC MPENOJIararorix
HECKOIIBKO [IaroB peIleHus;

- OMHCHIBATH B3aHMHOE PaCIOJIOKEHHE MIPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

- hopMyIHPOBATH CBOUCTBA W NPU3HAKK QUIYD;

- IOKA3bIBaTh F€OMETPHUUECKHE YTBEPHKACHHS;

- BUAajeTh CTAHAApTHOM KiaccuduKauuedl NPOCTPAHCTBEHHBIX GUTyp (MHPaMUIBL, MPU3MBI,
napaJiielIerTHIe Ibl);

- HAXOUTH 00BEMBI M ILIOUIAAN TTOBEPXHOCTEN TEOMETPUICCKHX TENI C TPUMEHCHHEM dopmyi;

- BBIYUCIIATE PACCTOSHUS U YT/Ibl B IIPOCTPAHCTBE.

Bexmopbl u KOOPOUHAMbL 8 NPOCMPAHCMEe

- OmnepHpoBaTh MOHATHUAMH AEKAPTOBBI KOOPIMHATBEI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTODA,
PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJ MEXIYy BEKTOPAMH, CKAlAPHOE IPOM3BEICHHE
BEKTOPOB, KOJUTMHEAPHEIE BEKTOPBI;

- HaXOAHTh PACCTOSHHE MEXIY ABYMs TOYKaMH, CyMMY BEKTOPOB M NpPOM3BEACHHC BEKTOpPa Ha
YHC/I0, YTOJd MEXKIY BEKTOpaMH, CKalspHOE TPOM3BEICHHE, PACKIA/IbIBATL BEKTOP IO JBYM
HEKOJUTHHEAPHBIM BEKTOPaM,

- 3a/1aBaTh IJIOCKOCTh YpaBHEHUEM B JIEKAPTOBOH CHCTEME KOOPIHHAT;

- pelaTh mpocTeliue 3a1a4n BBEJICHHEM BEKTOPHOrO basuca.

Hemopust mamemamuxu

- TIpencTapnsaTh BKJIAJ BBIIAIOIMXCS MATEMATHKOB B PasBHTHE MATEMATHKH M MHBIX Hay4HBIX
obnacrei;

- IOHWMATh POJIb MATEMATHUKH B pa3BUTHH PocCHH.

Memoowr mamemamuxu

- Mcrome30BaTe OCHOBHBIE METOJBI JIOKA3aTellbCTBA, MPOBOAWTEH J0KA3aTEIbCTBO W BBLINOIHATH
ONPOBEPIKEHHE,

- IPUMEHSTH OCHOBHBIE METO/IbI PEIIEHHs MATEMaTHIECKHX 3a/1a4;

- HA OCHOBE MaTeMaTM4YeCKWX 3aKOHOMEpPHOCTEeH B IMPHUPOAE XapaKTepu3OBaTh KpacoTy H
COBEPIIEHCTBO OKPYKAIOIIEr0 MUPa ¥ MPOU3BEICHUH UCKYCCTBA;

- IPMMEHSATH TTPOCTEHIINE IPOrpaMMHBIC CPEICTBA U BJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMEI
NPy pelIeHNH MAaTEMAaTHYECKUX 3a1ad.



2. CTPYKTYPA ¥l COJAEPKAHHUE YYEFHOH JUCHHUILINHBI

2.1. O6bem yuebHoil TMCHMILIHABI H BHAbI y1e0HO0l paboTh

By yuebHo# paboThl O6beM JacoB
O6bem o6pazoBaTebHOI NPOrpaMMbl y4eOHOH AHCHAILIHHBI 249
B TOM YHCIIE:
TeopeTHIECKoe 00yYeHHE 78
n1aGopaTtopHble paboThI (ecau npecdycmMompero) -
TIpaKTHYECKHE 3aHSATHS (eciu npedycmompeno) 156
MHIMBHLYaIbHBIN TIPOEKT (eciu npedycMompeno) -
KOHCYJIbTAIluH 2
camocTosITelIbHas paboTa obyuatomerocs (Beero) (ecau HpeoycMOmpeHo) -
B TOM YHCIIE:
caMoCToATe IbHas PaboTa Hajl MHIMBHIYATbHBIM IPOEKTOM (eciu -
npedycmMompeno)
TIpomeKyTO4HAN ATTecTAUU (OK3amer) 13
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3.XAPAKTEPHCTHKA OCHOBHBIX BH/I0B YUEBHOH AESITEJIBHOCTH

CTYJAEHTOB
COJIEP)XAHUE XAPAKTEPMCTUKA OCHOBHBIX BUJIOB JIEATEJIBHOCTUA
OBYYEHMSA CTYJIEHTOB (HA YPOBHE YYEBHBIX JIECTBUN)
BBe,‘]eHHe O3zHakoMJIEHHE C POABKD MAaTEMaTHKH B HayKe, TEXHUKE, SKOHOMHEKE,

MH(POPMALIMOHHBIX TEXHOJOTHAX M MPAKTHYECKOH eI TENbHOCTH.
O3HAKOMJICHHE C LIETIAMHA U 3a7adaMHi M3yYCHUS MATEMaTHKU IIPU OCBOSHHH
npodeccuii CI10 n cneunanpuocrei CIIO

AJI'EBPA

PazBuTHE MOHATHSHA
0 YHCJIe

Beinonnenne apumeTHHecKUX JIEHCTBHH Hal YHCIaMH, COUETas YCTHBIC U
[IACHEMEHHEIE TIPHEMBL.

Haxoxnenue npHOIMKEHHBIX — 3HAYEHUN
BBIYKMCICHUH (aOCOMIOTHON W  OTHOCHTENBHOM);
BBIPQXKEHHH.

Haxosxienne OmmOOK B NpeoOpa3oBaHUSX M BBIYUCICHHUSX (OTHOCHTCH KO
BCEM IIYHKTaM IPOTrpaMMbl)

BEJIMYMH W  MOrPEHIHOCTEN
CpaBHEHHME YHCJIOBBIX

Kopnuu,
JorapupMbl

CTEINeHH,

O3HAKOMIIGHHE C MOHATHEM KOPHS KW-H CTENEHH, CBOMCTBAMM PAIMKAJIOB H
IIpaBUIaMH CPaBHEHUS] KOPHEH.

dOpMyIMpOBAHHE OMPEJICTEHUS KOPHS M CBOWCTB KOpHE#. BpraucieHue u
cpaBHEHHE KOPHEii, BEIIOIHEHHE IPHKHAKH 3HAUECHHUS KOPHSL.
[IpeobpasoBaHie YWCIOBBIX M OYKBEHHBIX BBIDKCHWH, COAEPXKAIIMX
paauKansl.

BhInoHeHHE PacdyeToB 1Mo HopMyrIaM, COAEPIKAIIUM PaJUKaNIbL, OCYICCTBIIAL
HEe0OXOUMBIE MOJCTAHOBKH U MPeodpasoBaHus.

OnpeneieHHe PABHOCHIBHOCTH  BBIP@KCHUH C  pajlMKajlaMH.
MppALHOHATIBHBIX YPaBHEHHUH.

O3HaKOMJIEHHE C [IOHATHEM CTEMEHH C JIEMCTBUTEIIEHBIM ITOKA3aTENIEM.
HaxokeHHe 3HAYCHHH  CTENEHW, HCIONb3ys TIpd  HEeoOXOIMMOCTH
MHCTPYMEHTAIbHbIE CPEJICTBA.

3anucpiBaHue KOPHS n-il CTENEHHU B BHJIE CTENEHH C JPOOHBIM ITOKa3aTeNeM U
Hao0bopoT.

dopMyaMpoBaHHE  CBOMCTB  cTeneHed.  Berumcienue cremeHed ¢
palMOHAIBHEIM [TOKA3aTEIEM, BBINONHEHHE NPHKUIKA 3HAYCHHUS CTCICHH,
CpaBHEHME CTETICHEH.

IIpeobpa3oBaHve 4YHCIOBHIX M OYKBEHHBIX BBIPOXKEHMH, COJEpXKAIIHX
CTemeHH, TNpUMEHss CBOHCTBa. PellleHWe NOKa3aTebHBIX  ypPaBHEHHH.
O3HaKoM/IeHHE C TpPUMEHEHHEM KOPHEW M CTENeHEH [pH BHIYHC/ICHUN
CpeIHHX, JE/IeHHH OTpe3ka B «30/I0TOM Ce4eHHH». PelleHHenpHKIaIHbIX
3a/1a4 Ha CJI0KHBIE IIPOLIEHTHI

Penienue

[Ipeo6paszoBanue
ajaredpan4ecKux
BbIpazKeHu i

Bemondenue  npeoOpa3oBaHMil  BRIPAKEHHI, popmyn,
CBA3AHHBIX CO CBOMCTBAMH CTETIEHEH U orapu(MoB.
Omnpenenexre  00nacTH  JONYCTHMBIX — 3HAYSHHH
BBEIPAKEHHS,

Pemenve JiorapiMHUECKAX YPaBHEHHH

IIPUMEHEHHE

norapuMUIECKOro

OCHOBBI TPHT'OHOMETPHH

OcHoBHBIE NOHATHA

M3ydenue pajiMaHHOrO METOJa M3MEPEHHs YIJIOB BpALICHHS HHX CBS3U C
rpaxycHoii Mepoif. M300pakeHue YIIOB BpAIEHHS HAa OKPYXHOCTH,
COOTHECEHME BETHUMHEI YTTIa C €T0 PACITON0KEHHEM,

dopMyMpOBaHUE OTpeJIe/IeHHH TPUTOHOMETPHIECKHMX byHKIME o0 YriIoB
MOBOPOTA M OCTPEIX YIJIOB IPSMOYTONBHOTO TPEYroJibHAKA H O0BACHEHHE HX
B3aHMOCBSI3H

15




OcHoBHBIE [IpumeHeHHE OCHOBHBIX TPUTOHOMETPHYECKHX TOXJAECTB Ui BBIYUCIICHUS
TPUIOHOMETPHYECKHE | 3HAYCHUH TPUTOHOMETPUYECKUX (QYHKIMII IO OHOH U3 HUX
TOXK/AECTBA
IIpeobpaszoBanus Msyuenue OCHOBHBIX (OpMYy]I TPUrOHOMETpHM: (OPMYJIBI  CIOKEHMS,
NpoCTEeHIIHX yIBOeHHS, mnpeobpazoBaHusi CYMMBbI TPUTOHOMETPUYECKHX (yHKUIMH B
TPUTOHOMETPHYECKHX | IPOM3BEJCHHE M TIPOU3BEJICHHS] B CYMMY M TIPHMEHEHHUE IPH BBIMUCICHUHU
BbIpaKeHHI 3HAYEHHUS TPUIOHOMETPHUYECKOTO BhIPAXKEHUS U YIIPOLIEHHS €ro.
O3HaKOMJIEHHE CO CBONCTBAMH CHMMETPHH TOYEK HA ETHHHYHOH OKPYKHOCTH
U IPUMEHCHHE MX JUIs BBIBOJA GOpMYJI IPUBEACHHS
[Ipocreiimmne Pemenne no QopmynaM M TPUrOHOMETPHYECKOMY KpPYIy IpOCTEHIIMX
TPHTOHOMETpPHYECKHEe | TPHIOHOMETPHYIECKHX YPABHCHHH,
YpaBHEHHSA u | [I[puMeHeHre OOImMMX METOAOB pELIEHHs YpaBHEHMH (IIPUBEIEHHE K
HepaseHcmed JTUHEHHOMY, KBaJpaTHOMY, METOJ pa3loKeHHs Ha MHOMKHUTEJIH, 3aMEHbI
TepEMEHHOMN ) IIPH PEIIEHUH TPHTOHOMETPUYIECKHX YPABHCHHIH,
YMeHue oTMedaTh Ha Kpyre pelleHHs MPOCTEHIINX TPHIOHOMETPUUYECKHUX
HEpaBeHCTB
ApKCcHHYC, O3HAKOMJIEHHE C IOHATHEM 0OPATHBIX TPATOHOMETPHIECKUX (YHKIIMHA.
APKKOCHHYC, W3ydeHue omnpejaescHUld apKCHHyca, AapKKOCHHYyca, apKTaHTeHca 4Yucia,

APKTAHTCHC YHCIA

dopmynupoBaHue  uX, U300paKeHHE Ha  EIMHHYHOH  OKPYKHOCTH,

IpUMEHEHHE NP PELIEHHH YPaBHEHHMI

®YHKIIUHU, UX CBONMCTBA U TPAO®UKHU

DYyHKIHH.

IlonaTue 0
HelNpepLIBHOCTH
pyHKIHH

O3HaKOMJIEHHE C MOHATHEM MEPEMEHHOM, MPUMEpPaMH 3aBUCHMOCTEN MEWKIY
HS]JCMGHHI)IMH.

O3HaxoMjeHHe ¢ MOHATHEM rpaduka, oNpeAeIeHHe NPUHAIEKHOCTH TOUKH
rpabuky Gysknun. OnpejeneHue mo (opmylie MPOCTEHIIEH 3aBHCUMOCTH,
Buaa ee rpaduka. Bripaxenue mno QopMmyne OIHOH NEPEMEHHOH uepes
JpyTHE.

O3HaKoMJICHHME C OpejiesieHneM QYHKIHUHU, (HOPMYIHPOBAHUE €TI0,
Haxoxnenue 06/1acTy onpeaeseHns 1 061acTH 3HaYeHHH QYHKINK

CaoiicTBa QyHKIHH.
I'pajduyeckan
HHTepIpeTanus.
[Tpumepsl
GYHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajbHLIX MpoHeccax
U SIBJIEHHSX

O3nakoMieHde ¢ mpuMepaMy (QYHKIHOHAIBHBIX 3aBUCHUMOCTEH B pealbHBIX
nporeccax U3 CMEXHBIX JIHCLHUIIINH,

O3HaKOMJICHHE C JIOKa3aTeJbHBIMU pPAacCy#ICHHUAMH HEKOTOPHIX CBOMCTB
JMHHEHHON W KBaJApaTUYHOH QYHKIMIH, NPOBEICHHE UCCIENOBAHN THHEHHOH,
KYCOYHO-IMHEHHOM,  apoOHO-IMHEHHOM M  KBagpaTHYHOH  QyHKOHMH,
noctpoerne ux rpadukoB. [TocTpoeHne u yTeHUE

rpadukoB pynkuuii. Uccnenosanue QyHKIHH.

Cocrasnenne BHAOB (QYHKIHH IO JaHHOMY YCIOBHIO, PELICHHE 3a1a4 Ha
3KCTPEMYM.

BemosHenue npeobpazoBanuil rpaduka QyHKIHA

OopaTubie pynKuuH

Wsyuenue nowsmus obpammuoll gyHxkyuu, OUpEJeeHNe BHIa U nocmpoenie
epaghuxa obpamio QYHKYuU, HAXoxcoenue ee obaacmu onpeoeienus u
obracmu  3navenuu. llpumeHeHHe CBOHCTB (yHKUMHIPH HCCIIEAOBAHUH
ypaBHEHUH W PEIICHHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C MTOHSTHEM CJI0KHON QyHKIHH

CreneHHble,
nokasaTeJbHbIE,
JorapupmMuyecKkHe H
TPHUrOHOMETPHYECKHE
¢pyakaan. Obparubie
TPHTOHOMETPHYECKHE
pyHKnHn

Brluuciieaue 3Ha9eHIH (DyHKIMNA 110 3HAYSHUIO apryMeHTa.

OnpepesieHue MOJNOXKEHWS TOYKM Ha rpaduke MO €€ KOOpAMHATAM |
Hao0opoT.

Hcnmonb3oBanue CBOMCTB (YHKIHN A7 CPaBHEHUs 3HAUEHMM CTEleHEeH u
norapuMoB,

[TocTpoenue TpadhuKOB CTENEHHBIX H ToTapuGMUUecKuX QYHKINH.

Pemrenne moxa3aTeNbHBIX M TOrapuiMHIECKHX YpaBHEHMH W HEPABEHCTB IO
U3BECTHBIM aJITOPUTMAaM.
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O3HaKkOMIIEHHE € TMOHATHEM HENPEPHIBHOH MepHOAUYEcKOH (QyHKIHHM,
GopMyIHpPOBaHKE CBOWCTB CHHYCA U KOCHHYCA, TIOCTPOEHUHE UXIPadUKOB.
O3HaKOMIIEHHE C IIOHATHEM TapMOHUYECKHX KonebaHuM ¥ TIpuMepaMu
rapMOHMYECKHX KOoMeOaHuil [Uis OTMMCAHHs NMpPOLECCOB B (u3MKe U IPYyrHX
obnacTsx 3HaAHHA.

O3HaKOMJIEHHE C TIOHATHEM paspelBHON mepHogudeckod  pyHKumH,
¢GopMmyHpoBaHHE CBOHMCTB TaHr€HCa W KOTaHTEHCa, TOCTPOCHHE HX
rpaduKOB.

[Ipumenenue CBOMCTB byHKIMHA s CpaBHEHUSA 3HAYECHUH
TPUTOHOMETPHUYECKUX (YHKIIMH, PelleHus TPUTOHOMETPUYECKHX YPaBHEHHH.
Iocmpoenue 2paguxos oGpamHeIx  MPULOHOMEMPUYECKUX — QynKkyutl U
onpedenenue no 2papuKam ux ce0lCms.

BrinonHenue npeodpazoBaHus rpaHKoB

HAYAJA MATEMATHYECKOI'O AHAJIU3A

MocaenoBaTe ILHOCTH

O3HakoMJIeHHe ¢ [MOHATHEM 4YHMCIIOBOM MOCNEI0BATENbHOCTH, criocobamu ee
3aJ1aHusl, BEIYMCIICHUAMH €€ YICHOB.

O3nakomienue ¢ noHsmuem npeoena nocieoo8amenbHOCmu.

(O3HaKOMJICHHE ¢ BEIYUCJIEHMEM CYMMBI OECKOHEYHOTO YHCIIOBOTO psjla Ha
[IpUMEpE BBITUCIEHHS CYMMBI OCCKOHEYHO yOBbIBaIoONIell reoMeTpUuecKOi
OPOrPecCHH.

Pemienre 3a1a4 Ha nMpuMeHeHue GOpMyIbl cyMMBbl GeckoHeuHO yObIBatoLIeH
reOMETPHUECKOH NIPOrPECCHH

IlponsBoanas H ee
npuMeHeHHe

O3HaKOMIIEHHE ¢ MMOHSTHEM [TPOU3BOIHOM.

Wsyuenne u (OpMyIHPOBAHHE €€ MEXaHHYECKOro H TEOMETPHHECKOTO
CMBICIIA, HM3yUeHHE allOPHTMA BBIYMCIEHHsl TPOM3BOJHOM HAa NpHMEpe
BBIYMCIIEHHS MTHOBEHHOI CKOPOCTH H YIJIOBOro Ko3(dunnenTakacaTebHOH.
CocraBjieHHe ypaBHEHHs KacaTelbHOH B 001IEM BAJE.

Vesoenne  mpaBun  gubdepeHIMpoBanus,  TabNWIBI  NPOM3BOIHBIX
SleMeHTApHEIX (YHKIMH, npumeHenue Jui auddepenunposatns QyHKIHH,
COCTaBJIEHMs YPABHEHUS KacaTelIbHOH.

W3yueHne TeopeM O CBA3M CBOHCTB (DyHKIMH U IPOM3BOIHOM, GOPMYIHPOBKA
UX.

[IpoBeeHHe ¢ MOMOUILIO IPOU3BOIHOM HCCIe10BaHus (QYHKIMK, 33JaHHOH
bopmynoi.

VeTaHOBJIEHHE CBSI3H CBOMCTB (PYHKIMHU M TIPOM3BOAHOM 1O UX rpadukam.
[lpuMeHeHHe TPOW3BOJAHOM JUIs PpENICHHSs 3afad Ha  HaxOXKACHUE
HauboJIBINEro, HAMMEHBIIErO 3HAUYEHUS U Ha HAXO0XKIEHHUE DKCTpEMyMa

[lepBoobpaznasn
H HHTerpa.i

O3HaKOMIIEHHE ¢ TIOHATHEM WHTErpala ¥ MepBooOpasHOH.

M3yueHue npaBusia BEIMUCICHHS EPBOOOPA3HOM B TEOPEMbI

Hurotrona— Jlelibuuna.

Pemenue 3agad Ha CBA3H NMEpPBOOOPa3HOW M e€e¢ NPOM3BOIHOM, BBIYHCIICHUE
nepBoodpasHoil i JaHHOU (YHKIWH,

Pemenue 3ajau Ha NpUMEHEHHE WHTErpaja AN BbIYUCICHHS (U3HYECKHX
BEJIMUUH M TUIOAIEH

YPABHEHWSA 1 HEPABEHCTBA

YpaBHeHHRA "
CHCTEMBI

YpaBHEHMI,
HepaBeHcrBa H
CHCTEMbl HEpPABEHCTB
¢ ABYMHA
nepeMeHHbIMH

O3HaKOMJIEHHE ¢ TPOCTEHINMMH CBEICHHAMH O KOPHAX anredpanyecKux
YPaBHEHHH, IOHATUAMH HCCIICIOBAHNS YPaBHEHUH U CHCTEM YPaBHECHHUH.
M3yueHue TEOpUM PABHOCHUNBHOCTH YpPaBHCHHH H €€ [PUMCHCHHS.
[ToBropeHne 3alKdCH  PEIICHUs CTAHAApPTHBIX  YPaBHEHUH, MPUEMOB
npeoOpa3oBaHus YpaBHEHUH JUIsl CBEJICHUSA K CTAH/APTHOMY YPaBHEHHIO.
Pemenue paluoHalbHbIX, UppaIHOHAIBHEIX, TI0KA3aTEbHbIX U
TPUTOHOMETPUYECKUX YPABHEHHUHN U CHCTEM.
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Ucrob30BaHue CBONCTB W rpaduKoB (GYHKIWHA 17 pEUIeHHs ypaBHECHHH.
[ToBTOpEHHE OCHOBHBIX [IPHEMOB PEIIEHUS CUCTEM.,

Pemenne ypaBHEHHMH ¢ [PUMEHEHHEM BCEX MPHEMOB (pa3lOKEeHHs Ha
MHOJKMTEIH, BBEJCHHS HOBBIX HEW3BECTHBIX, NMOJCTAHOBKH, rpaduuecKoro
MeTo/1a).

Pemmenye cucTeM ypaBHEHHM ¢ IPUMEHEHHEM PasIHYHBIX CIOCOOOB.
O3pakoMileHMe ¢ OONIMMKA  BONpOCAMHM  pEIIEHMs  HEPABEHCTB WU
MCTIONB30BAHME CBOMCTB U rpaUKOB QyHKIUH NPH peLUCHHH HEPABEHCTB.
PemeHne HEpPaBEHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHHEM PpasIndHBIX
c1oco0oB.

[lpuMeHeHHEe MaTeMaTHYECKHX METOOB [l pEIIeHHA CONEpPIKAaTeIbHbIX
3ajad W3 pasaMdHbIX obyacTed Hayku M TpakThku. MHTeprpeTtnpoBaHHe
pe3yJIBTATOB C YUETOM PEaIbHbIX OrPaHUYCHHH

3JEMEHTHBI KOMBUHATOPHKH, TEOPUHA BEPOSITHOCTEM M CTATUCTUKU

OcHoBHBIE TIOHATHHA
KOMOMHATOPHKH

Usyyenne mpaBuia KOMOMHATOPHMKH ¥ [PHMEHEHHWE TIpU  PCINCHUH
KOMOWHATOPHBIX 3ajay.

Pemenne KOMOMHATOPHBIX 3a7ad METOJAOM Tiepedopa H [0 [PaBHIIY
YMHOKEHHS.

O3HAKOMJIEHHE C  [OHATUSMH  KOMOWHATOpMKH:  pa3MEIICHHAMH,
CouYeTaHUAMM, IEPECTAHOBKAMH U (GOpMYJIaMH J15 KX BBIYMCIICHUS.
OGpsicHeHHe U mpuMeHeHWe (GOpMyn [UIS BBIMMCICHHsS pasMeIICHHMH,
[IEpPECTAHOBOK H COUETAHMHA NPH PEIIeHUH 3a/1a4.

Osnakomienue ¢ Gunomom HeroTona u TpeyronsaukoM [lackaiis.

Pemenrie TpPaKTHUECKHX 3a7ad C MCIONBb30BAHWEM IOHATHH M IIPaBHI
KOMOHMHATOPHKH

DeMeHThbl TEOPHH

HS}"{SHHG KJTACCHYECKOrO OIPEJIE/ICHUS BEPOSTHOCTH, CBOHCTB BEpPOATHOCTH,

BEPOSATHOCTEI TEOPEMEBI O CyMM€ BEPOSTHOCTEH.

PaccMOTpeHHEe MpUMEPOB BBIYHCICHHA BeposTHOCTed. Peilenue 3amad Ha

BEIYMCIICHHE BEPOSTHOCTEH COOBITHH
IlpeacraBiaenue O3HaKkoMJIEHHE €  TpeJcTaBJeHHEM  YHCIOBBIX  JAHHBIX W HX
AAaHHBIX  (Ta0aMIbL, | XapaKTePUCTUKAMHU.
AHATPaMMBI, Pemenue TMpPAaKTHYECKMX 3agad Ha o0paDOTKY HYHMCIIOBBIX — [[aHHBIX,
rpadgpukH) BBIYMCJIEHHE UX XapaKTEPHCTHK

IT'EOMETPHUSA

Ipamsbie u muiockocTn | GopMyIHpoOBKa ' MPABEICHHE [IOKa3aTe/IbCTB IIPHU3HAKOB

B MPOCTPAHCTBE

B3aMMHOTOPACTIONIOKEHNS. TPSIMBIX M TUIOCKocTeil.  PacnosnaBanue Ha
yepTexkax U MOJEIAX Pa3NMUHbIX CITy4aeB B3aHMHOIO PACIIOJIOKCHHS IIPAMBIX
W TIJIOCKOCTEH, apryMEHTHPOBAHHE CBOMX CY/KICHHH.

DopMyIMpOBaHHE OINPENIE/ICHAH, NPU3HAKOB W CBOMCTB MapajUICIbHBEIX H
MepHeHNKY/SIPHBIX [LIOCKOCTEH, IBYTPAHHEIX W IMHEHHBIX YIIIOB.
BhINONHEHHE TOCTPOSHUS YIJIOB MEXKIY HMPAMBIMU, IIPAMON M TUIOCKOCTBIO,
MEK1y TUTOCKOCTSIMH IO ONMCAHUIO U PAcIIO3HABAHME MX HA MOACIIAX.
[IpuMeHeHne MPU3HAKOB W CBOMCTB PACHONOKEHMS MPAMbBIX M TJIOCKOCTER
[pH pEIIeHHH 3aJa4.

Usobpaxkenne Ha  PUCYHKax W KOHCTPYHpOBaHHE  Ha  MOJICIAX
IePIEHNKY/ISPOB M HAKIOHHBIX K TUIOCKOCTH, TNPAMBIX, HapajnelbHBIX
IUIOCKOCTEH, YIJIOB MekAy TNpsMOH H TIIOCKOCTBIO H obocHOBaHUE
MTOCTPOEHHSL.

Pemenne 3aad Ha BBIMMCICHHE T[EOMETPHYECKUX BeauuuH. OnuceiBaHue
PACCTOSHMS OT TOYKH JO ILJIOCKOCTH, OT MPAMOM [0 IJIOCKOCTH, MEXJLY
IIOCKOCTSIMH, MEJKY CKPEUTHBAIOIMIMMHUCS IPSIMBIMU,MEKIY TTPOH3BOJILHBIMA
¢burypaMu B pOCTPAHCTBE.
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dopMyIHpOBaHHE U JOKA3bIBAHHE OCHOBHLIX TEOPEM O PAcCTOSHUSX (TEOpeM
CYILIECTBOBAHUS!, CBOWCTRA),

W3o6pakenre Ha 4epTerkaX W MOJENAX PacCTOSHHA M ODOCHOBAHHE CBOMX
cyxnennit, OnpejieneHHe W BbIYHCICHHE PpAacCTOAHMN B TPOCTPAHCTBE.
[Tpumenerne GopMyIT M TEOPEM IIAHUMETPUH IS PEILCHUS 3a1ad.
O3HakoMIIEHHE ¢ [MOHATHEM TIApaIEIbHOIO IMPOEKTHPOBAHHA U €ro
cBolicTBaMH, DOpMYIUPOBAHUE MeopemMbl 0 NIOWAOU  OPMO20HATbHOU
NPOeKYUYU MHO20Y20NbHUKA.

ITpumeHeHre TEOPHHA /i1 0OOCHOBAHUS IIOCTPOCHHUH M BBIYHCIICHHH.
ApryMeHTHpOBaHHE CBOMX CYXJICHMH O B3aUMHOM  pacloJIOKCHUH
[POCTPAHCTBEHHBIX QUIYD

MHoOrorpaHHuKH

Onucanue W XapakTepUCTHKA pa3slU4YHBIX BHJIOB  MHOTOTrpaHHUKOB,
repedrciIeHHe UX 3EMEHTOB U CBOMCTB.

U3obpaxceHue  MHOTOTPaHHWKOB M BBINOJIHEHHE  TOCTPOEHMS — Ha
H300paKEHUAX U MOJEISIX MHOTOIPAHHUKOB.

BelunciieHHe JIMHEHHLIX 53JEMEHTOB M YIJIOB B TPOCTPAaHCTBEHHBIX
KOHGDUTYpALUsIX, APTYMEHTHPOBAHUE CBOHX CYIKICHUH.

XapakTepucTUKa W H300paKEHUE CEUCHUSI, PA3GepMKu MHO202PAHNUKOS,
BBIYMCJIEHUE TIJIOMIAIeH TTOBEPXHOCTEH.

IlocTpoerre TpocTeRmmX cedeHnit KyGa, npusmel, nupamupl. IIpuvmenenne
(hakTOB M CBEJJCHUH U3 [LIJaHAMETPUH.

O3HAaKOMIICHHE C BHIAMH CHMMETPUN B TIPOCTpaHCTBE, (HOPMYIHUPOBAHHE
onpeneieHuii ¥ CBOWCTB. XapaKTepUCTHKA CHMMETPHH TEJ BPAIICHUS H
MHOTrOI'PAHHUKOB.

[IpuMeHeHNe CBOMCTB CHMMETPHH [IPU PEHICHUH 3a1aq.

Wcnonp3oBanue  NpHOOpPETEHHBIX — 3HAHWM  JUTd  HCCICIOBaHMA  H
MOJICITUPOBAHH S HECIOKHEIX 3a/1a4.

U306paxkeHne OCHOBHBIX MHOIOMPAHHMKOB M BBIIOJTHCHHE PHCYHKOB IO
YCIIOBUSM 3a1a4

Tesa u NOBEPXHOCTH
BpalleHHs

O3HaKOMJIEHHE C BHAMH TeJ BpalleHus, GOpMyIMPOBAHUE UX ONpPENEICHHUH
1 CBOHCTB.

@opMy/IMpOBAHKHE TEOPEM O CEYEHHH Iapa IUIOCKOCTbIO W TUIOCKOCTH,
KacaTebHO#H K chepe.

XapaxTepucTuKa U n300paxKeHHE TeJl BPAIICHHUs], HX Pa3BEPTKH, CEUCHUS.
Pemienyie 3a7ad Ha MOCTPOEHUE CEYCHH, BBIMUC/IEHHE JUIMH, PACCTOSHHH,
yIuioB, muomajei. [IpoBejieHne N0Ka3aTelbHBIX PACCYKICHUN MPH PEIICHUH
3a1a4.

[TpuMeHeHHe CBOMCTB CHMMETPHM IIPH PELICHMHM 3aJa4 Ha Tela BPAICHUA,
KOMOMHAIMIO TEIL.

N300pakenue OCHOBHBIX KPYIVILIX TEJ M BBINOJHEHHE PUCYHKA MO YCIOBHIO
3a/1a4u

HUzmepenus
reoMeTpHH

O3HaKOMJIEHHE ¢ TOHATUAMHE ITUIOIIAIH 1 00beMa, aKCHOMaMH H CBOMCTBaMH.
Penrenye 3a1ay HA BbIYMCIIEHME IUIOMANEH TUIOCKHX (QUTYp ¢ MPUMEHEHHEM
cooTBeTCTBYIOMUX GopMy U (HaKTOB U3 NIAHUMETPHH.

WU3ydeHne TeopeM O BBEIYMCIEHUH 00BEMOB IPOCTPAHCTBEHHBIX TEJl, PEIUCHHE
3a/1a9 Ha npuMeHerne GopMyJi BEIYUCIEHUS 00BEMOB.

Usyuenne  Qopmyn Ul BBIMMCIEHMS — TUIowiaged  moBepXHOCTEH
MHOT'OTPAaHHUKOB K TEJ BpaIllCHHA.

O3HaKOMIIEHHE C METOIOM BBIYHUCIECHUS IUIOMNIAIN IMOBEPXHOCTH C(bepb[.
Pemenne 3aj1a4 Ha BRIYMC/EHHUE TIJIOMIAACH TOBEPXHOCTH MPOCTPAHCTBEHHBIX
TeI

1D




Koopaunarsl
BEKTOPbI

O3HakOMJICHHE C TIOHSTHEM BekTopa. V3ydeHwe IEKapTOBOH CHCTEMBI
KOOpJIMHAT B IIPOCTPAHCTBE, IIOCTPOCHHE 110 3a[laHHBIM KOOPANHATAM TOYEK U
MJIOCKOCTEH, HAXOK/I€HHE KOOPAUHAT TOYCK.

HaxoskIeHue ypaBHEHMH OKpYXHOCTH, cepsl, TIOCKOCTH. BpraucieHne
pacCTOAHUI MEKTY TOUKaAMH.

M3yueHre CBOWCTB BEKTOPHBIX BEJIWYHH, NPABUJI Pa3jlOKCHHS BEKTOpOB B
TPEXMEPHOM TIPOCTPAHCTBE, IPaBHJ HAXOXKJICHHS KOOpAMHAT BEKTOpa B
IPOCTPAHCTRE, [IPABUII ASHCTBHI ¢ BEKTOPaMH, 3a1aHHBIMU KOOPIMHATAMH.
[IpuMeHeHHEe TEOPUH MIPH PEIIEHUHU 3a/[ad Ha JIHCTBAS C BEKTOPaMH.
W3ydeHne CKalApHOro IIPOM3BEIICHNMs BEKTOPOB, BEKTOPHOTO YpPaBHCHUS
npsiMoii 1 TTocKocTH. [IpuMeHenue Teopuy IPH PEIEHHH 3a/1a4 Ha neicTBus
¢ BEKTOpaMH, KOOPAHHATHBIA METOJI, IPUMEHEHHE BEKTOPOB /sl BEIMHCICHHUS
BEJTMUMH YTJIOB U PACCTOSTHAN.

O3HakoM/IeHHe C J0KA3aTelIbCTBAMH TEOpeEM CTEPEOMETPUU O B3aHMHOM
PACMONOKEHUH TIPSAMBIX M TJIOCKOCTEH ¢ UCMOIBL30BAHUEM BEKTOPOB
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4. YCJIOBUSA PEAJIM3ALINN YYEBHOM JUCHUILINHBI

4.1. MaTepnaibHO-TeEXHHYECKOe ofecnedenue
Jlns pealmu3alMy [POTPAMMBL yaeOHOM AUCUMIUIMHBI «MareMaTnkay MNpeayCMOTPEHbI

C

3KpPaHHO-3BYKOBBIMH nocoOuAMH, HH(IJOpMa[IIdOHHD-KOMM}/HHKMHOHHHMH

JIEAYIONIINE crelHaIbHbIC TOMEIICHH A

KabumeT «MaTeMaTHKH», OCHALIEeHHBIH 000pyAOBaHHEM:

HACJISTHBIMHA - TTOCOOUAMY,

CpeJICTBAMH,

TeXHAYECKIMH CPEICTBAMH OOYYCHHs: MarHMTHO-MEIOBOH JOCKOH, MYJIbTHMEINANPOSKTOPOM,
HOYTOYKOM, BBIXOJIOM B HHTEPHET.

4.2. YaebHo-MeToAHYecKoe H HHPopManHonnoe obecneuenne

4.2.1. Knuroobecne4eHHOCTh

HaumeHOBaHHe JIMTEpPaTyphl: aBTOP, HAa3BaHKE, BUI Ton KonnuecTso Hanuuue B
W3aHKA, U31ATENLCTBO H3IaHus IK3EMILIAPOB HIEKTPOHHOI
u3aHuii B oubnuorexe Bnl'Y
Bubnuoreke Bal'y 8
COOTBETCTBHE €
®I'0C COO
OcHOBHas JIATEPATypa
Anrebpa 1 Hauana MaTEMaTHHECKOro aHalu3a: 10-11
Kaacchl : ydeOHuK ans obueodpa3osaTelbHRIX
opranu3alyii : 6a3oBbIi 1 YrayONEHHBIA ypOBHH /L. 2017 50
A. Aanumos [u ap.] .- 4-e n3n. — M.: TIpoceeLieHne,
463 c. ISBN 978-5-09-045929-7.
[eomerpus: 10 - 11 knaceb yueOHUK s
0BieobpasoBaTeNbHbIX Opranusaunii : 6a3oBbii 1
yray6nénnpiit ypopn / J1. C. ATaHacin [ ap.] —4-¢ 2017 50

w31 — M.: Ipoceemetue, 255 c. ISBN 978-5-09-
046610-3.

JIoTIOJIHUTEN

Hasl THTepaTypa

MopakoBHu, AT, Anrebpa " Hayania
vatemaTHaeckoro anammsa: 10 - 11 knacesl : B2 4./ A.
I'. MopnkoBuu .- 13- u3a., cTep. - M.: Muemozuna, Y.
1: VyeGuuk. - 400 ¢. ISBN 978-5-346-01992-3.

2012

49

MopakoBu4, AT. Anrebpa U Havana
MatemaTHyeckoro aHanusa: 10 - 11 kmacest 1 B 2 4./ A.
I'. Mopakosuy .- 13- U311, CTep. - M.: MuemosuHa, Y.
2: 3amaunuk.- 271 c. ISBN 978-5-346-01992-3.

2012

48

TToropenos, A.B. I'eometpus : 10 - | | Knacchl :
yue6HHK 1A 0011eo0pasoBaTenbHbX OpraH13aLui :
a30BbIl ¥ NPOQHILHBI YPOBHHU / A. B. lNoropenos .-
13-¢ u3n. — M.: TIpoceewenue, 175 ¢, ISBN 978-5-09-

2014

032026-9.

54

I

4.2.2. llepuoanveckne H3IaHH
4.2.3. UnTepuer-pecypcesl

http://fcior.edu.ru/
2. ®enepanbHoe XpaHunuie EIMHON KOJUIEKIIHH nudpoBbix 06pa3oBaTENbHBIX PECYPCOB - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb U OLIEHKA PE3YJIBbTATOB OCBOEHUA YUYEBHOM ANCHUITJIAHBI

Pe3yibTaThl 00y4eHHs

MeToabl 0LEHKH

CTyaeHT HAYYHTCH:

Dnemenmul MeopUU MHOHCECTNE U MAMEMAMUHECKOU 102UKY

- OmnepupoBaTh [MOHATHAMH: KOHEUHOE MHOMKECTBO, OJEMEHT MHOXKECTBA,
IOIMHOKECTBO, MepeceueHrne U OObeIHHEHHE MHOKECTB, YHCIIOBBIC MHOXECTBA Ha
KOOpDJAMHATHOM NpSIMOW, OTPE30K, MHTEPBAN, MOIYHHTEPBAJ, IMPOMEKYTOK C
BBIKOJIOTOH TOUKOH, rIpaduueckoe TNpeACTaBICHHE MHOXKECTB HA KOOPAHHATHOW
TIJIOCKOCTH;

- ONEpUpOBaTh MOHATHSAMH: YTBEpHKJIEHHE, OTPHUAHHE YTBEPIKICHWS, MCTHHHBIE H
JI0XKHBIE YTBEPHKIEHNUS, IPUYHHA, CIICCTBHE, YACTHBI Ciydai 061iero yTBepkIeHus,
KOHTPIIPUMED;

- IPOBEPSITH MPUHAIEIKHOCTD JJIEMEHTA MHOXKECTBY;

- HAXOIHUTh IlepecedeHrne W oObeIHHEHHE MHOXKECTB, B TOM HYHCJIE TIPEICTaBICHHBIX
rpadHIeCcKy Ha YUCIIOBOM MPSMOH H HA KOOPAWHATHOH IIOCKOCTH;

- TpOBOJMTH JIOKa3aTeJbHBIE pacCyKaeHusi [Uis ODOCHOBaHMS ~ HMCTHHHOCTH
YTBEPK/ICHHH.

Yucna u 8blpaiceHus

- CBOBGOIHO OIIEPHPOBATH MOHATHSIMH: LEJ0E YACIIO, AETUMOCTD 9HCe]], OOBIKHOBEHHAS
1pobs, aecaTHuHas apolb, PAlMOHATBHOE YHMCIO, MPHOMIKCHHOE 3HAYCHHE THCIA,
4acTh, JIOJA, OTHONIEHHE, NMPOLEHT, TMOBLIIEHHE ¥ MOHWKEHHE Ha 33JlaHHOE MHCIIO
IIPOIIEHTOB, MacLITal;

- IPABOAUTH MPUMEPB! YHCEJT C 3aJaHHBIMH CBOMCTBAMH JIEIIUMOCTH;

- OmepHpOBaTh TOHATHUSMH: JOrapudM HMCiIa, TPUTOHOMETPUYECKas OKPYKHOCTE,
pagMaHHas W TpajycHas Mepa yIia, BelHYMHA YIria, 3alaHHOrO TOUKOH Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHI€HC W KOTAHICHC YITIOB,
HMEIOIIMX TIPON3BOIBHYIO BEJIMYHHY, YHCHIA € U |

- BBITIONHSATH apupMeTHUecKHe ICHCTBHs, coueras YCTHBIE M MUCHMEHHBIC IPUCMBL,
MpPUMEHsIs TIPH HEOOXOAUMOCTH BBIMHCITHTENbLHBIC YCTPOHCTBA;

- HAXOAWTb 3HAYEHMs KOPHsS HATYpalbHOM CTEIMEeHH, CTENEHH C palHOHAIbHBIM
mokasareneM, JorapudMa, HCIONb3ys IIpH  HEOOXOJUMOCTH  BBIMHCIHTEIILHbIC
YCTPOHCTBA,

- IONIL30BATHCS OLEHKON H TPUKUIKON NPY MPAKTHYECKUX pacderax;

- NpOBOAMTH 1O M3BECTHBIM (OpMyTaM H TpaBUiaM NPeOOPasoBaHHs OYKBEHHBIX
BBIPAXKEHHH, BKIIOYAIOMIMX CTENCHH, KOPHH, JIOTapuGMBI M TPHIOHOMETPHYECKHE
(yHKIHH;

- Haxo[WTh 3HAYEHUsS] YHUCJIOBBIX ¥ OyKBEHHBIX BBIPAKEHHH, OCYNIECTBILLA
HeOOX0JMMBIE IOJACTAHOBKH U Mpeodpa3oBaHusl;

- H300pakaTh CXeMaTHYeCKH Yrojl, BEIMYHHa KOTOPOTO BBIpXKEHA B rpaiycax HiH
panuanax;

- HCIONB30BATh ITIPU pEIIEHHM 3a1au TalJIMYHble 3HAYCHHS TPUTOHOMETPUYECKUX
(hYHKIHN YIJIOB;

- BBLITIOJHSATH IIEPEBOJI BEMYHMHBI yIIla U3 PAIMAaHHOM MEphI B IPaAyCHYIO ¥ 00paTHO.
Ypasnenus u nepaserncmeda

- Pemare palHOHaNBHBIE, [OKa3aTeNbHble M Jorapupmuyeckue ypaBHEHHS H
HepaBeHCTBa, MNPOCTEHe HPPallMOHAIBHBIE W TPUTOHOMETPHYECKUE YPaBHEHHUS,
HEpPABEHCTBA U UX CHCTEMBI;

- JMCIIOMB30BATH METOMIB! PEleHHs YPaBHEHWH: NMPUBEICHHE K BHJY "MPOH3BEJICHHE
PABHO HyMIO" WK "JaCTHOE PABHO HYITIO", 3aMEHa NEPEMEHHBIX;

- UCTIONIB30BATh METO/I MHTEPBAIOB JUUIS PEIICHHS HEPABEHCTB;

- WCTONB30BaTh rpaduueckuit MeTo Ui NpHOJIMKEHHOIO PEIICHHS YpaBHEHHH M

Camocmosmenvi
ble

U KOHMpPpOJibHble
pabomet,
UHOUBUOYATTbHDLE

3a0anusl.

Drzamern.
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HEPABEHCTB;
- u3o0paxaTh HA TPUTOHOMETPHYECKOH OKPYHOCTH MHOXMECTBO pELUICHUH
IPOCTEHIITUX TPUTOHOMETPUYECKHX YPABHEHMI U HEPABEHCTB;

- BBINOJIHATE OTOOP KOpPHEH YpaBHEHMU WMIIM PELIEHUH HEpaBEHCTB B COOTBETCTBUH C
JIOTIOJIHUTEIEHBIMH YCIOBHSIMH U OTPAHUUYCHUSIMH.

DyHKyuu

- OnepupoBaTh MOHATUSMU: 3aBUCUMOCTD BENHYUH, (QYHKIHS, apryMEHT W 3HaU€HUE
byHKIUH, 00JacTh ONpPEACICHHS W MHOXECTBO 3HavyeHWH ¢yHKuuM, rpaduk
3aBUCUMOCTH, Tpaduk OYHKUMH, HYIH (QYHKIUHM, MPOMEXKYTKH 3HAKONOCTOSHCTBA,
BO3pACTaHUE HA YUCIOBOM NPOMEKYTKE, yOBIBAHME HA YHCIOBOM IIPOMEKYTKE,
HauOonbllee M HAWMEHBIIEE 3HaueHue QYHKUHMHA Ha YHUCIOBOM TIPOMEXYTKE,
nepuoandeckas GyHKIHsI, IE€PUOJ, YeTHAs U HeueTHAS DYyHKIIUH;

- ONEpUpPOBaTh MOHATHAMHU: IpsMas W oOpaTHasd MPONOPIMOHANIBHOCTh, JMHEHHAas,
KBajpaTH4Has, jJorapudpmuueckas U TMoKazaTenbHasd QYHKIMH, TPUTOHOMETPUYECKHE
byHKIHY;

- OTpe/Ie/IsNTh 3Ha4eHNne QYHKIHUHU 110 3HAYCHHIO apryMEeHTa IpH PasIuyHbIX crocobax
3aaHus QYHKINH;

- CTPOUTH rpaMKu H3y4eHHbIX (QYHKIIHIA;

- OMHCHIBATH MO rpad¥Ky M B MPOCTEHINHMX CIydasx MO (QOpMyJe MOBEJIECHHE H
cBoficTBa (DYHKIMI, HaX0auTh MO rpaduky (QyHKIHH HauOONBIIME M HAMMEHBIIHE
3HAYEHUS;

- CTpouTh 9cKu3 rpapuka (YHKIWH, YAOBIETBOPSIONMIEH NpUBEIEHHOMY Habopy
yCIOBHiT (IPOMEXYTKM BO3pacTaHus/yObIBaHMA, 3HaueHHe (QYHKUMH B 3aJaHHOH
TOYKE, TOUKM 3KCTPEMYMOB, ACHMIITOTBI, HY.IM (YHKIMH U T.J1.);

- pemaTh YpAaBHEHHs, NPOCTEHINME CHCTEMbl YPaBHEHHMH, HCIOJB3Ys CBOWCTBA
byHKui 1 uX rpaguUKoB.

Dnemenmvl MamemMamu4ecKo20 anaiu3a

- OnepupoBaTh MOHATHSIMHA: POU3BOAHAsT QYHKIHMK B TOYKE, KacaTelbHas K rpauky
(YHKIIHHA, TPOU3BOAHAS QYHKINY;

- BBIYHUCITATE HpOHBBO,[[HyIO QJHOYJICHA, MHOI'OYJICHA, KB&J]paTHOI"O KOpPHH,
MMPOU3BOAHYIO CYMMBI (DYHKITHIA;

- BBIYHMCIISTE TIPOM3BOJIHBIE 3TEMEHTApHBIX QYHKIHMHM M WX KOMOMHAUMH, UCTIONB3YS
CIIpaBOYHBIC MaTCPHAJIBI,

- HCCHEeNOBaTh B MPOCTEHIIMX clydasix (QYHKIMM Ha MOHOTOHHOCTL, HAXOIHTH
HaubOJBbIIME W HAUMEHLIIHE 3HAYEHHs (QYHKUMH, CTpouTh rpadukd MHOTOYIEHOB H
MPOCTEMIIINX PAOHANBHBIX QYHKIUH ¢ HCMOIL30BAHUEM allllapaTa MaTeMaTHIECKOTO
aHaIH3a.

Cmamucmuxa u meopus 6epossmuocmetl, 102UKa u Komounamopuxa.

- MeTh mpeicTaBieHHE O AUCKPETHBIX M HENPEPBIBHBIX CIYYalHBIX BEIMYMHAX H
pacrpeneneHusx, O He3aBUCUMOCTH CIIyYaiHBIX BEJIMYMH;

- MMETh MpPEACTaBIeHHE O MATEMaTHYECKOM OXHMIaHWUM M JHUCIEPCUH CIyYadHBIX
BEJIMYHH;

- UMETH MpeJCTaBleHHEe O HOPMAIBHOM pacHpeeNeHUd U NpUMEpPax HOPMAaTbHO
pacripeiesIeHHbIX CIy4aiHbIX BEJTHYUH;

- IMOHHMAaTh CyTh 3aKkoHa OOJBIIMX YUCE] M BLIOOPOYHOIO METOHAa M3MEpPEHHA
BEPOSITHOCTEH;

- HMEThb NpelcTaBleHHe 00 YCIOBHOW BEpPOSTHOCTH W O TIONHOW BEPOATHOCTH,
NPHUMEHATE UX B PEIICHUH 3a]1ay;

- UIMETH IPeJACTAaBICHHE O BAXHBIX YaCTHBIX BUJAX PaclpelesIeHui U IPUMEHSTh HX B
pelleHUH 3a/1ay;

- IMETH MPEACTABICHHE O KOPPeISLHA CIyYalHbIX BEJIMYHH, O IMHEHHON PErpecCuH.
Texcmoswie 3a0ayu
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- PeriaTh 3a1a4i Pa3HbIX THIIOB, B TOM YHCJIE 3a/1a4i [TOBBIIIEHHOHN TPYIHOCTH;

- BHIOMpaTh ONTHMANBHBIA METOJ PELICHWs 3ajaud, pacCMmarphBasi PpasIAIHBIC
METOBL;

- CTPOMTBb MOJIEJb PELICHUS 3a[a4H, POBOJUTH JOKA3aTENBHBIC PACCYKICHHA,;

- pemarh 3anaud, TpeOyromme nepefopa BapHAHTOB, NMPOBEPKH ycnoBuid, BeIOOpA
OIITUMAIIBHOTO pe3y/bTara;

- QHAIM3MPOBATH M MHTEPIPETHPOBATH PE3YNBTATHI B KOHTEKCTE YCIOBHS 3a/a4h,
BBIOMpATH PENICHHUs, HE IPOTUBOPEYAIINE KOHTEKCTY

- NepeBOAMTL TPU PEIICHHH 3a7a4d MH(MOPMAIHIO U3 oHO# (OpMEL B JPYTVIO,
HCHOB3YS IPH HEOOXOMMOCTH CXEMBbI, TAOIIHIIEL, rpaduku, [uarpaMmsl.

T'eomempus

- OmepupoBaTh [OHATHAMHU: TOYKa, [pAMad, IUIOCKOCTE B  MPOCTPAHCTBE,
TNapauIeNbHOCTh ¥ MEPIEHNKYISPHOCTD NPAMBIX U TIIOCKOCTEH;

- IPUMEHSATD JUIsl PELICHUS 33124 TEOMETPUICCKIEe (bakThl, €CIIU YCIOBUS MPUMECHCHUS
3a7aHbl B SBHOHM (opme;

- pemlaTh 3aJa4d HA HAXOKICHHE TCOMETPUUECKUX BEIMHUMH TIO obpa3uam HIH
ArOPUTMAaM;

- nenaTh (BLIHOCHBIE) MJIOCKHE YEPTEXHM U3 PUCYHKOB 06BeMHEBIX QUTYP, B TOM HHCIIC
pHCOBaTh BUJ CBEPXY, COOKY, CTPOHTD CEYCHHS MHOTOTPAHHHMKOB;

- W3BJIEKATH, HHTEPIPETHPOBATH U NPE0OPa3OBHIBATH HHPOPMALIMIO O TEOMETPHIECKHX
¢urypax, mpeIcTaBIeHHYIO Ha YEPTEHKAX;

- [pUMEHATH reoMeTpuueckue GakThl JUIs PEIICHWA 33lad, B 1OM qucIe
TIPEAIoIArafoIMX HECKOJIBKO 1IaroB pemreHus;

- ONHMCHIBATH B3aUMHOE PACIOIOKEHHE MPAMBIX H [IOCKOCTEH B MPOCTPAHCTBE;

- hopMyIUpOBATh CBOKCTBA M NPU3HAKH buryp;

- JIOKa3bIBaTh TEOMETPUUECKHE YTBEPIKICHH,

- BjajieTh CTAHAApTHOH KiaccHHKalked IPOCTPAHCTBEHHBIX ¢uryp (mupamMuisl,
IPU3MBI, TTapajUIeNeUIIe/bl);

- HAXOMTH OOBEMBI M MUIOIA/H IOBEPXHOCTEH NreOMETPUIECKAX Tel ¢ NPUMEHCHUEM
dopmy;

- BBIYUCIISTH PACCTOSIHHUS M YITIbI B TIPOCTPAHCTBE.

Bexmopbl u Koopounamel 6 NPOCMpancmee

- OnepupoBaTh MOHATUSMH JEKAPTOBBI KOOPIAHHATHI B IPOCTPAHCTBE, BEKTOP, MOILYJIE
BEKTOpA, PABEHCTBO BEKTOPOB, KOODHHMHATBI BEKTOPa, YIOJN MEHKIY BEKTOpaMH,
CKaJIIPHOE TIPOM3BEICHUE BEKTOPOB, KOJTHHEAPHBIE BEKTOPBI;

- HAXOMUTh PACCTOSHUE MEKIY JABYMS TOYKAaMH, CYMMYy BEKTOPOB M HpPOU3BE/ICHHC
BEKTOpA HA YHCJIO, YTOJ MEXJy BEKTOPaMH, CKaIsipHOE MPOU3BECHHE, PacKilabBaTh
BEKTOP 110 JIBYM HEKOJIMHEAPHBIM BEKTOPaM;

- 3a/1aBaTh TUIOCKOCTh YPABHEHHEM B JIEKApTOBOH CUCTEME KOOPJHMHAT;

- pemath MpocTeiilne 3a1auy BBEICHUEM BEKTOPHOTO Oazuca.

Hemopus Mmamemamuxu

- [IpencTaBsTh BKJIAJ BBIAKONIMXCS MareMaTHKOB B Pa3BUTHE MaTCMaTHKH M MHBIX
Hay4YHBIX 0071aCTEMH;

- TOHMMATh POIIb MAaTEMAaTHKU B pa3BUTHH Poccnn.

Memoowr mamemamuxu

- Vcrmonp30BaTh OCHOBHBIE METOBI IO0Ka3aTelIbCTBd, IMPOBOIUTE JOKa3aTEe/IbCTBO H
BBITIOJIHSATE OMPOBEPKEHHE;

- IPUMEHSTH OCHOBHBIE METO/Ibl PEIICHUS MAaTEMAaTHIECKAX 3a/1a4;

- Ha OCHOBE MaTEMATHYECKHX 3aKOHOMEPHOCTEH B IMpHUPOJIe XapakTepH3OBaTh KpacoTy
¥ COBEPIIEHCTBO OKPYKAIONIET0 MUPa U IIPOU3BEACHIH HCKYCCTBA,

- TpUMeHSTh  OpoCTeHlnMe — NPOrpaMMHBIE  CPEACTBA M OIIEKTPOHHO-
KOMMYHHUKAIUOHHLIE

24




