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1. IACIIOPT PABOYEJ ITPOI'PAMMBI YUEFHOU TUCLIUTITIUHDLI
MATEMATHKA.

1.1. O6acTh NpUMEHEHHUS NPOrPaAMMBbI:
Pa6oyas nporpamma o6uieo6pa3oBaTesibHON yueOHON MUCIUILIMEE «MaTteMaTukay npeasasHayeHa

U1 U3YYEHUS MAaTEMATUKH B MPOQEeCCHOHATLHBIX 00pa30BaTEIbHBIX OPraHU3alUIX, PCATH3YIONIHX

06pa3oBaTENLHYIO IPOrpaMMy cpeziHero obiero obpasopanus B npeaenax ocsoenus [IIICC3 CIIO

Ha 6a3e 0CHOBHOTO 061Iero o6pasopans no crnenuanbrocti CITO TexHugeckoro mpoguis
09.02.03 «IIporpaMMupoBaHue B KOMIbIOTEPHBIX CHCTEMAX).

1.2. Mecro y4eOHOH AMCHUMIUIMHBI B CTPYKTYpe IPOrpaMMbl NOATOTOBKH CIENHATHCTOB

Cpe/Hero 3peHa:

VueOHas AucHuiuiuHa «MaTeMaTuka» sBISETCS y4eOHBIM INIPEAMETOM O0f3aTeNbHON TPEMETHOH
ob6mactu «Maremaruka u urpopmarukay OI'OC cpemunero obiero odpasoBaHus.

Yye6Has AuCHUNIMHA «MaTeMaTHKa» H3ydaercs B 0011e00pa3oBaTeIbHOM HHUKIIE YUEOHOTO MIaHa
[TIICC3 CIIO Ha 6a3e 0OCHOBHOTO 06IIEr0 00pa3oBaHyisl U SBIAETCS IPOQUIBHON NUCHUILITMHON.

1.3. Ilean m 3agaum y4eOHOH AMCUMIUIMHBLI — TPeGOBAaHMU K Pe3yIbTATAM OCBOEHMs y4eQHOI
AACHUANUIMHBIL:

Conepixadue MporpaMMbl HaIpaBlIeHO Ha JOCTHIKEHHE CIENYIOIMX HeJIei:

- obecnieyenue CHopMUPOBAHHOCTH IIPEACTABICHUHN O COLMANIBHBIX, KYIbTYPHBIX B HCTOPHYECKHX
(hakTOpax CTAHOBIICHMS MATEMATHKH;

- obecrieyenne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPHTMHYECKOTO U MATEMAaTHIECKOTO
MBIIIJIEHUS;

- obecrieuenre CHOPMUPOBAHHOCTH YMEHUH IIPAMEHATE [OJYYCHHBIC 3HAHUS [IPH PELUICHHH
Pa3InYHbBIX 33Ja4;

- obecrieyenne cpOPMHPOBAHHOCTH NPEICTABICHUH 0 MaTeMAaTHKe KaK 4acTH o0IIeueIOBEYeCKoMn
KYIBTYPEI, YHUBEPCATHLHOM S3bIKE HAYKH, TIO3BOJIAIONIEM ONMCHIBATE U U3y4aTh PEAJIbHBIC POIECCH
¥ SIBICHUS.

OcBoeHue cofiepKans yueOHOM TUCIUILTIHE] 00ECTIEYHBAET TOCTHIKEHHUE CTYAEHTaMU CIIENYIOIHX
pe3yJIbTaToB:

JHYHOCTHBIX:

— c(pOPMHPOBAHHOCTH HPEICTABICHUH O MaTEMATHKE KaK YHUBEPCAIbHOM S3BIKE HAYKH,
CPEICTBE MOJICTIMPOBAHUS SBJICHHH U NPOLECCOB, HACIX U METONAX MaTEMATUKH,

— TIOHUMAaHHUE 3HAYMMOCTH MaTeMaTHKH ISl HayYHO-TEXHUYECKOTo IIporpecca,
chOpMHPOBAHHOCT OTHOLIEHHS K MATEMATHKE KaK K 4acTH 00LIeYeIOBEYECKOH KYIBTyPbl Yepes
3HAKOMCTBO C HCTOpPHEH Pa3sBUTHS MATEMATUKH, SBOJIONHEH MaTEMaTHUYECKUX HICH;

~ pa3sBUTHE JIOTMYECKOTO MBIIIEHHUS, IPOCTPAHCTBEHHOTO BOOGPAXEHHUS, AITOPHTMHIECKOHN
KyJIBTYPHI, KpHTHYHOCTH MBILUICHHS Ha YPOBHE, HeoOXomuMoM st Oyayie podeccHoHanbHON
HEeSTENBHOCTH, JIJIA IPOIOIDKEHUs: 06pa30BaHMs H caMOOOpa3oBaHus;

— OBJaJeHUE MATEMATHUYCCKHAMH 3HAHUAME ¥ YMEHUSIMHU, HEOOXOJUMBIMH B IIOBCCIHEBHOM
JKU3HH, TSI OCBOEHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCINIIIINHE U JUCIMIIIAH
IpoeCCHOHANBHOTO IHKIA, ISl ONydeHHs 00pa3oBaHus B 001aCTIX, HE TpeGyromuX yriayOoneHHoH
MaTeMaTHIecKO MOATrOTOBKH;

~ TOTOBHOCTH ¥ CIIOCOBHOCTH K 06Pa30BAHMIO, B TOM UHCIE CaMOOOPA30BAHHUIO, Ha IPOTHKEHIH
BCeil JKH3HY, CO3HATENBHOE OTHOLICHUE K HETPEPHIBHOMY 0GPa30BaHHMIO KaK YCIOBHIO YCHEIHOH
npodhecCHOHATbHON M OOLIECTBEHHOM eI TeNbHOCTH,

~ [OTOBHOCTB H CIIOCOBHOCTE K CaMOCTOSTENBHOM TBOPYECKOH H OTBETCTBEHHON NEATEIBHOCTH,

~ TOTOBHOCTH K KOJUIEKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 06pa3zoBaTeNbHOM,
OBIIECTBEHHO TOJIE3HOH, yueOHO-HCCIIe0BATENBCKOM, IIPOEKTHOM U PYTUX BUAX NCATCIBHOCTH;

— OTHOILIEHHE K MTPo)eCCUOHATBHOM NESTENTPHOCTH KaK BO3MOXKHOCTH yUaCTHs B PCHICHAH
JTHYHBIX, OBIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAMOHANBHEIX MPODIeM;

MeTanpeIMeTHbIX:
~~ YMCHHE CaMOCTOSATC/IBHO OIIpEeneIIATh LCIH ASATCIbHOCTH M COCTAaBIIATH IJIaHbI JCATECIIBHOCTH,
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CaMOCTOSITENIBHO OCYIIECTBRISAT, KOHTPOIUPOBATH U KOPPEKTUPOBATE IEATEIBHOCTD; MCTIOJIb30BaTh
BCE BOBMOXKHBIE PECYPCHI UIS JOCTIDKEHUS TOCTABJICHHBIX [eeH 1 peari3aliy IAHOB
JESTeNBbHOCTH; BEIOUPATh YCIEIIHBIE CTPATErHi B PA3IMYHBIX CUTYaIHAX;

— yMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOAEHCTBOBATE B IIPOLIECCE COBMECTHOM JCATEIBHOCTH,
YYHUTHIBATH HO3MIHK JIPYTHX YUACTHUKOB JNEATENBHOCTH, 3P (EeKTHBHO pa3pemaTs KOHQIUKTELL,

— BJaJeHHE HaBbIKAMH [T03HABATEIBHOM, YueOHO-HUCCIEN0BATEIBCKON U IPOEKTHOM
JeSTEIbHOCTH, HaBBIKaMH pa3pelieHust Ipo0eM; CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSTEILHOMY
HMOUCKY METO/IOB PELUEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX MECTO/IOB IIO3HAHNKS,

~ TOTOBHOCTPH M CIOCOOHOCTE K CAMOCTOSTENBHON HHPOPMAIIMOHHO-TI03HABATEILHOM
JIeATEIbHOCTH, BKIIFOYas YMEHHE OPHEHTHPOBATHCS B PA3/IMYHBIX HCTOYHUKAX HHGOPMALHH,
KPUTHYECKHU OIICHUBATH U UHTEPIPETHPOBATH HHGOPMALIHIO, TIOIYYIaeMyIO U3 PasIMyYHbIX
UCTOYHUKOB;

— BIAJICHUE S3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO ¥ TOYHO H3J1araTb CBOIO TOUKY
3peHusl, UCIIONB30BATh a/ICKBATHEIE SI3BIKOBEIE CPECTBA;

— BJIAJICHHE HABBIKAMH MO3HABATEIHHON pedIekCHy KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHH U
MBICTUTEIHHBIX IIPOIECCOB, UX PE3YNHTATOB M OCHOBAHMM, TPAHMI] CBOETO 3HAHMS ¥ HE3HAHUsI, HOBBIX
II03HABATENIBHBIX 3a/1a4 M CPEICTB AJIs UX JOCTHKEHHUS,

— IeJIeyCTPEeMJICHHOCTh B TIOMCKaX M IPHHATHH pelieHrH, CoOOpasUTenbHOCTh M UHTYHIINS,
Pa3BUTOCTD IIPOCTPAHCTBEHHBIX [IPEACTaBIECHUH; CIOCOOHOCTE BOCIIPHHUMATE KPacoTy U FrapMOHHIO
MUpa;

npeAMETHBIX:

DnemeHmbl MeOPUYU MHOICECHB U MAMEMATNULECKOU TOSUKY

- OnepupoBaTh NOHATHIMHA: KOHEUYHOE MHOJKECTBO, 2JIEMEHT MHOXKECTBA, TOJAMHOKECTBO,
nepeceyeHre U 00beIUHEHHEe MHOKECTB, YHCIOBEIE MHOXECTBA HA KOOPANHATHON MPSMOH, OTPE30K,
HHTEPBAI, OJIYUHTEPBAT, IPOMEIKYTOK C BEIKOJIIOTOH TOUKOi, rpaduyeckoe npeacTapieHue
MHOKECTB Ha KOOPJAUHATHOM IJIOCKOCTH;

- OTIEPUPOBATH NOHSTHIME: YTBEPKICHUE, OTPULIAHKUE YTBEPIKICHHS, HICTHHHBIC U JOKHBIE
YTBEPXKIESHUS, IPUIHHA, CIIeJCTBUE, YACTHBIHA clIydalt oOmero yrBepxKaeHus, KOHTPIpUMED;

- IPOBEPSITH IPUHAIJIE)KHOCTD 3JIEMEHTA MHOKECTBY;

- HAXOIHUTh NepecedeH e H OObEIMHEHNE MHOXKECTB, B TOM 9HCIIE IPEICTaBICHHbIX rpadguIecKu Ha
YUCIIOBOM MpsMOI M Ha KOOPAMHATHOM IIJIOCKOCTH,

- IPOBOJHUTh JOKA3aTEIbHbIC PACCYKACHHS 1151 000CHOBAHUA MCTHHHOCTU yTBEPKICHUH.

YHucna u evipasicenus

- CBOGOIHO ONMEPHPOBATH IOHATHAMH: LENOE YACIO, AETHMOCTh YHCEN, OOBIKHOBEHHAs NPpO0b,
JeCATHYHAS Npo0b, pallHOHATHHOE YHUCIIO, NPUOIKEHHOE 3HAYCHHE YUCIIA, JacTh, JOJIS, OTHOIICHHUE,
TIPOLIEHT, TIOBHIIICHHE U IOHMKEHHE Ha 3aJaHHOE YHCTIO IPOLEHTOB, MaciuTad;

- HPUBOAUTH IPHMEPB] YACEI C 33JJaHHBIMH CBOMCTBAMH AEIUMOCTH;

- OIIEpUPOBATh HOHATHAME: Jorapudm yucna, TPUroOHOMETPHYICCKas OKPYXKHOCTD, pafranHas 0
rpajycHas Mepa yria, BeJHurHa yIJia, 3aJaHHOT0 TOYKOH Ha TPUTOHOMETPHYIECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC YIJIOB, MMEIOIIHX IPOU3BOIBHYIO BEIMYAHY, YHCTIA C ¥ |

- BBIIOJIHATH apA(MeTUIecKre NeHCTBHU, COUETas YCTHIC M NUCHMCHHBIE TPUEMBL, IPUMCHSIS IPH
HEOOXOIMMOCTH BBIUMCIHTENbHEIE YCTPOHCTBA;

- HAXOJUTh 3HAYECHMSI KOPHS HATypaJbHOM CTENEHHM, CTENEHH ¢ PAllIOHAIBHBIM II0Ka3aTelIeM,
norapu)Ma, HCIOJB3Ys UPU HEOGXOIUMOCTH BEMUCIIMTENbHEIC yCTPOHCTBA;

- ITONIL30BATRHCS OIIEHKON M IIPUKUIKON IPU IPAKTHICCKUX pacdeTax;

- IPOBOIHTH 10 M3BECTHBEIM (OPMYJIaM ¥ NpaBHiIaM npeobpasopanys OYKBEHHBIX BRIPAKEHHH,
BKJIIOYAIOIIUX CTENIeHH, KOPHHM, Iorapu()Mbl i TPUTOHOMETPUYECKHE QYHKIHH;

- HAXOJIUTH 3HAYCHHS YHCIIOBBIX ¥ OYKBEHHBIX BHIPAKCHHH, OCYLIECTBIIAL HEOOXOIUMBIC
II0JICTAHOBKH M TIpeoOpa3oBaHus;

- H306pa)KaTI> CXEMaTH4YCCKH YI'OJl, BemUYHHA KOTOPOro BBIpAXXCHA B rpamgycax HUIIK paguaHax,

- HCTIONB30BATH IPH PELIeHHH 33124 TAGTMUHbIE 3HAYCHYs! TPHTOHOMETPHIECKUX (QYHKIHH yIIIOB;
- BBIIOJIHATD [IEPEROJ], BEIMUMHBI yTJia U3 PaIfaHHON Mephl B TPalyCHYIO 1 0OpaTHoO.



Vpasnenus u nepasencmea

- PemaTh panHoHaIbHbIE, TOKA3aTeNbHBIE U JOrapHOMIYECKHIE YPABHEHMS M HEPABEHCTRA,
IPOCTEHITINE UPPALMOHAIBHBIE M TPHTOHOMETPUYUECKUE YPAaBHCHYSI, HEPABCHCTBA U UX CHCTEMBL,

- MICIIOJIb30BATh METOMIBI PEIeHUs YPABHEHMH: IPUBEICHHE K BULY "TIPOH3BEJCHHUE PABHO HYJIIO" HIIH
"qacTHOE PaBHO HYJIO'", 3aMeHa IEPEMEHHBIX;

- HCTIOJIB30BATh METO/] MHTEPBANIOB IS PELUCHMS HEPABEHCTB;

- MCTIONIL30BATh IPaQUUeCcKuit MeTO I Ans IPUOIMIKEHHOTO PELICHHUS YPaBHEHHH H HEPABEHCTB;

- 1306paKaTh Ha TPUTOHOMETPHYECKOM OKPYKHOCTH MHOXKECTBO PELIEHAN IPOCTEHIINX
TPUTOHOMETPHUYECKUX YPaBHEHUHI U HEPABEHCTB;

- BBIIOJHATH 0TOOP KOpHEH ypaBHEHMH WM PEIEHHH HEPABCHCTB B COOTBETCTBHUHM C
JOIIONHUTELHBIMHI YCIOBHSAMY U OFpaHHYECHUAMHE.

Dyukyuu

- OnepupoBaThH OHATHAMH: 3aBUCHMOCTD BEJIMUKH, PYHKIMS, apTyMEHT ¥ 3HAYeHIE (QYHKIUY,
061aCTh ONpe/e/eHrs ¥ MEOKECTBO 3HaueHni (QyHKIWH, rpaQyK 3aBHCHMOCTH, Tpaguk QyHKIHH,
Hy1# GYHKIHH, IPOMEKYTKH 3HAKOTOCTOSHCTBA, BO3PACTAHHE Ha YHCIOBOM POMEXYTKE, yOBIBAHHE
Ha YHCIIOBOM IIPOMEKYTKE, HAUOOJIbIIee U HauMEHbIIee 3HAYEHHE (PYHKIIMM Ha YHCIOBOM
TIPOMEXYTKE, TIepUoaMyecKas GYHKIMs, IEPHO, YeTHAS M HEYeTHas QyHKIIUH;

- OTIepUPOBATH MOHATUSIMH: TPIMast ¥ 0OpaTHas IPONOPIHOHANBHOCTD, IMHEHHAas, KBalpaTHIHadl,
norapuMUUecKas ¥ MoKasarenbHas QYHKIMH, TPUTOHOMETPAUIECKHUE (yHKIIHN;

- OTIpeNeNsTh 3HadeHHe HYHKIMH [0 3HAYCHUIO apryMEHTa IIPU Pa3MIHbIX CIOco0ax 3aJaHus
byHKIUH;

- CTpOMTH Ipad UKy M3yIeHHBIX QYHKIMH,

- OmHCHIBATE 110 rpaiKy H B IPOCTERIIMX CITydasx 1o GopMyle NOBeIEHHE U CBOUCTBA (QYHKIIHMIA,
HaxoIuTh 1o rpaduxy GpyHKIHE HanOONBIIME U HAUMEHBIINE 3HAUCHHS,

- CTPOMTB 3CKH3 Tpaduka QyHKIMH, YIOBIETBOPSIONMEH NPUBEICHHOMY HAaOOPy yCIOBUH
(IIpOMEsXyTKH BO3pACTaHus/yObIBaHNs, 3HAYeHHe YHKIMK B 38{aHHOM TOUKE, TOUKH IKCTPEMYMOB,
ACUMIITOTHL, HYIH QYHKUMH U T.1.);

- pelaTh ypaBHEeHus, IPOCTelIHe CHCTEMBI YPAaBHEHHH, UCIIONb3Ys CBOHCTBA (GyHKUUA ¥ HX
rpadukos.

Dnemenmovl MAMEMAMUECKO20 AHANU3A

- OrepupoBATh TOHATHSIMH: TIPOU3BOAHAS (YHKIMH B TOUKE, KacaTenbHas K rpaduxy byHKIHH,
HpOU3BOJHAS (DYHKIHH;

- BBEIYHCIIATH IPOU3BOJHYIO OJHOWIEHA, MHOTOYIEHa, KBaJPATHOTO KOPHS, HPOH3BOJHYIO CYMMBI
(GyHKIUH;

- BBIYHCIISTD IPOU3BO/IHBIE SIEMEHTAPHBIX QYHKIME U MX KOMOMHALNH, HCTIONB3YS CIPABOHbIC
MaTepUansl;

- FiCCIIeIOBATh B IPOCTEHIIHK CIlydasX GYHKIMH Ha MOHOTOHHOCTB, HAXOIKUTE HaHOOIbIIHE 1
HaEMeHbLIAe 3HaYeHus QYHKIH, CTPOUTS rpadUKH MHOTOUIIEHOB U POCTEHIINX PAIUOHANBHBIX
(bYHKIMH ¢ KCIIONB30BaHUEM arllapaTa MaTeMaTHIeCKOro aHalnusa.

Cmamucmuka u meopus. 6eposimHOCmet, 102UKa U KOMOUHAMOPUKA.

- ViMeTs Npe/CTaBIeHre O JUCKPETHBIX ¥ HEMPEPHIBHBIX CIIyJaiHBIX BETMIHHAX U PACIPEACTICHHIIX, O
HE3aBUCHUMOCTH CIIyYaHHBIX BETHYHH;

- UMeTB [PEACTABICHHAE O MATEMATAYECKOM OXKHAHHH | JWICIIEPCHH CITyHalHbIX BEIMYHH;

- IMETh TIPEJICTABIIEHHE O HOPMATBHOM PACTIpe/IE/ICHHH H IPUMEPaX HOPMAIIEHO PACIPEACIICHHBIX
CITy4aitHBIX BEIHMYMH,

- IOHAMATb CYTh 3aKOHA GOJIBIIKX YHCEN H BHIOOPOYHOIO METOA H3MEPCHM BEPOSTHOCTEH,

- IMETh IpeICTaBlIeHue 00 YCIOBHOM BEPOATHOCTH | O MONHOH BEPOATHOCTH, IPUMEHATE UX B
peLIeHuH 3a1ay;

- IMeTH IPEICTaBIeHHE O BAXKHBIX YACTHBIX BUAX PACHPE/C/CHUH U IPUMCHATD MX B PEIICHUH
3ajad,

- IMETB NPECTABICHYE O KOPPETISLIY CIlyaiiHbIX BEMHUUH, O IMHEHHOH PErPECCHH.

Texcmogule 3a0aiu



- Pemrathb 3a/1a4 pa3HbIX TUIIOB, B TOM YKCIIE 33a9H [OBBIILEHHON TPYAHOCTH;

- BEIOMPATh ONTUMAITGHBIA METO]] PellleHusI 331a9H, PACCMATPHBAS Pa3HUHbIE METOIBL,

- CTPOUTH MOJIENH PEILIEHNS 3aJa4M, IPOBOIUATH NOKA3ATENbHbIE PACCY XK ICHUS;

- pelaTh 3a/1a4y, Tpedyroimue nepedopa BapHaHTOB, IPOBEPKU YCIIOBHM, BEIOOpA ONITHMAJIBHOIO
pe3yJibTara;

- QHAM3UPOBATh U HHTEPIIPETUPOBATH PE3yIbTAaThl B KOHTEKCTE YCJIOBHS 3a1a4H, BBIOUPATh PEILECHUS,
HE NPOTHUBOpPEYAIIE KOHTEKCTY;

- TIEPEBOIUTD TIPH PEIICHAH 3a1a4d HH(opMaIHio u3 oJHOU GOpPMEI B IPYTYIO, UCIOIB3Ys IPH
HEOOXOIMMOCTH CXEMBbI, TaOIHIbL, TPadKH, TUArPAMMBL.

l'eomempus

- OnepupoBaTh NOHATHSIMHU: TOUKA, IPSIMas, IIOCKOCTh B IIPOCTPAHCTBE, IapallIeIbHOCTh U
NEePHEHAUKYISIPHOCTE MPAMBIX U IUIOCKOCTEH;

- IPUMEHATH JJIs PEeLeHus 3a1au reoMeTpruueckue (hakThl, ecliy yCIOBHUS IPUMEHEHNS 3a1aHbl B
sBHOM (hopme;

- pemarth 3aJlaud Ha HaX0XJIeHHe reOMETPHYECKHUX BEJIMUMH 110 00pas3liaM UK allOPUTMAaM;

- JeNaTh (BHIHOCHBIE) IUIOCKUE YEPTEIKH M3 PUCYHKOB OOBEMHEIX (DUTYDP, B TOM YHCIIE PACOBATEH BUL
CBEpXY, COOKY, CTPOUTE CEYEHUS MHOTOTPaHHUKOB,;

- U3BJIEKATh, HHTEPIIPETUPOBATE H MIPe0OPa3oBHIBATh HHGOPMAIMIO O TEOMETPUYECKHX QHTypax,
IIPEICTaBICHHYIO Ha YepTekKax;

- IPUMEHATH TeOMEeTpHUYEeCKue (HaKThl JJIs peIeHHs 3aa4, B TOM YHCIIE IPEroIaraouX HECKOIbKO
1IaroB peLIEHMUS;

- OIMCHIBATh B3aMMHOE PACIONIOKEHHE IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE,

~ (hOpMYITHPOBATH CBOUCTBA ¥ NIPU3HAKK (PUTYD;

- JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKIACHHS;

- BIAZIETh CTAHIAPTHOM Kiacchu(uKaimeit IpOCTPaHCTBEHHBIX (GUIyp (IMpaMUIbL, IPH3MEI,
napajuieIeuIe/Ibl);

- HaXOJUTh 00BEMBI U ILIOMAU NOBEPXHOCTEN TEOMETPHUYECKUX TEN C IPUMEHEHIEM (POPMYIL;

- BBIYHCIISATH PACCTOSIHUSA U YIJIBI B IPOCTPAHCTBE.

Bexmopot u koopouramul € npocmpancmee

- OnepupoBaTh MOHATHIMH I€KapTOBBI KOOPAHHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YO MEXKY BEKTOPaMH, CKAIIPHOE IIPOU3BEICHHUE
BEKTOPOB, KOJIMHEAPHBIE BEKTOPEI,

- HaXOJMTh PACCTOSHHIE MEXY JBYMsI TOUKaMH, CYMMY BEKTOPOB M MPOM3BEACHHE BEKTOPA HA YHUCIIO,
YIOJl MEXKY BEKTOPaMH, CKAISIPHOE IIPOU3BEIEHUE, PACKIIAbIBATE BEKTOP MO JIBYM HEKOJITMHEAPHBIM
BEKTOpaM;

- 33J]aBaTh MJIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOODJIMHAT;

- pelnaTh MpoCTeHInne 3a1a41 BBEIIEHHEM BEKTOPHOTo 6asuca.

Hcemopusa mamemamuku

- IIpencTaBnsaTh BKIAMI BHIAAIOIIMKCS MATEMATHKOB B Pa3BUTHE MATEMAaTHKH U HHBIX HAYIHBIX
oOnacreif;

- DOHUMATh POJIb MaTeMaTHKHX B pa3BuTuH Poccuu.

Memoowv mamemamuxu

- Vicrionp30BaTh OCHOBHEIE METOIBI I0KA3aTEIbCTBA, IPOBOJAMUTD JOKa3aTeIbCTBO U BEIIOTHATD
ONIPOBEPIKEHHE;

- IPUMEHATH OCHOBHBIE METOIbI PEINEHHS MATEMATHYSCKUX 3a/1aY;

- HA OCHOBE MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B IPHPOJIE XapaKTepU30BaTh KPacoTy H
COBEPIIEHCTBO OKPYIKAIOLIET0 MUpPa U IPOU3BEICHUN HCKYCCTBA;

- TIPUMEHSTH NPOCTEHIIIIE TPOrPaMMHEIE CPE/ICTBA M 2JIEKTPOHHO-KOMMYHHKAIMOHHBIC CHCTEMBI IpH
peleHr MaTeMaTHIECKUX 3a1a4.



2. CTPYKTYPA U COJAEPKAHUE YUEEHOU TUCIUIINHBI

2.1. O6bem yueOHOI JHCHHIUIMELI M BUIbI Y4e0HO# padoThI

Bun yuebHoit paboTh

Obvem yacos

O6bem o6pa3oBaTeNbHOI NPOrpaMMbl YUeOHOH N CHUNIHHDI 351
B TOM YHCJIE:

TEOPETUUECKOe 00yUYEHHE 78
J1a00paTopHbie paboThI -
TIPaAKTHYECKHUE 3aHITHSI 156
VHIMBHUIyaNbHBIA TPOEKT -
KOHCYJIbTALIAH -
camocTrogaTeNpHas paboTa o0ydarorerocs (BCero) 117

IIpome:xyToOuHAs ATTECTANMS: IK3AMEH
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3. XAPAKTEPUCTHKA OCHOBHBIX BUNOB YYEBHOM AEATEJBHOCTH

CTYJAEHTOB
Copep:xanue XapakTepHcTHKA OCHOBHBIX BHIOR JeATeILHOCTH CTYJAECHTOB(HA
o0yuenus ypOBHe Y4eOHBIX JelicTBU)
Beenenne O3HaKOMJIGHHE C POJIbIO MAaTEMaTHKH B HAyKe, TEXHUKE, DKOHOMHUKE,

HH(POPMANMOHHBIX TEXHOJOIHIX U IPAKTHYECKOH NEATENLHOCTH.
OszakoMIIeHHE C IEIIMH ¥ 3a/1a4aMy U3YUEeHUS MAaTeMaTHKK IIPH OCBOEHHUH
crenmansaocrein CI10.

AJITEBPA

PazguTHe IOHATHA O
qyucje

Brinonnenve apudMeTHueckux IeHCTBUH Hajl YUCIAMHU, COYeTas YCTHBIE U
[NUCBMEHHBIE IIPUEMBI.

Haxoxnenue npuOIMKeHHBIX 3HaYeHUH BEIMYMH M IIOTPELTHOCTEH
BBIYHCIICHHH (20COTIOTHOM U OTHOCUTENIHHOM); CPaBHEHHUE YHUCTIOBBIX
BBIPAXKECHUHN.

Haxoxaenue omubok B mpeoOpa3oBaHUSX W BEIYUCIEHUAX (OTHOCHTCS KO
BCEM ITYHKTaM IIPOTpaMMBl)

Kopun, crenenn,
Jorapu¢gmsl

O3HaKOMJIEHHE C IOHATHEM KOPHS N- H CTEIIEHH, CBOWCTBAMH PauKajoB U
IIPaBHJIaMH CpPAaBHEHUS KOPHEH.

®dopMyupoBaHKe ONMpeie/IeH st KOPHS U CBOHCTB KOpHEH. Brraucnenne u
CpaBHEHUE KOPHEH, BBIIOJIHEHHUE IPUKUKH 3HAUCHUS KOPHSL.
IIpeobpazoBanue YMCIOBEIX U OYKBEHHBIX BBIPAXKEHHH, COMEPIKAIIMX
paJuKabl.

BrirosineHre pacdeToB 1o GopMysaM, COAEPKaIMM PaHKabl,
OCYLIECTBJISAS HeOOXOIUMbIE MTOACTAHOBKU U ITPeoOpa3oBaHus.
OnpeieneHne paBHOCHIBHOCTH BBIPXEHUH ¢ pajuKaiaMu. Pemenue
HppalOHATIBHBIX YPAaBHEHUH.

O3HaKOMJICHHE C TIOHATHEM CTENEHH ¢ AEUCTBUTENBHBIM MIOKa3aTeIeM.
Haxox/JeHue 3HaYeHuH CTENEHH, HCIIONB3YS IIPU HEOOXOTMMOCTH
UHCTPYMEHTAIbHBIE CPEACTBA.

3anuchIBaHUE KOPHS N-# CTENEHH B BUJIE CTENIEHH C APOOHEBIM IOKa3aTeieM
u Ha000pOoT.

dopMyIHEpOBaHKeE CBOMCTB cTeneHel. Berauciienue creneHei ¢
palOHATBHBIM [TOKA3aTENIEM, BBIIOIHCHUE MIPUKUIKY 3HAYCHUA CTCICHH,
CpaBHEHUE CTENECHEN.

IpeoGpaszoBanue YUCTOBBIX H OYKBEHHBIX BBIPAKEHHUM, CONCPKAILMK
CTEIeHH, IPUMEHsIA CBONCTRA. PenieHne okazarelbHbIX yPAaBHEHHH.
O3HaxoMIIEHHE C IPUMEHEHHEM KOPHEH] M CTeNeHeH MU BHIYHCICHUH
CpeIHUuX, OCJICHUHU OTPE3Ka B «30JJ0TOM ceueHuny. Penenne NpUKiiaIHbIX
3a/1a4 Ha CJI0KHBIE IPOLIEHTHI

IIpeobpa3zoBanue
ajredpanyecKux
BbIpaKEHUH

BEIoNHEHKE TpeoOpa3oBanuil BEIpakeHuH, IpUMeHeRHe (opMyTL,
CBSI3AHHBIX CO CBOMCTBAMM CTernieHeH U JIorapiu(MOB.

Onpeienenne 061aCTH AOMYCTHMBIX 3HAYEHHH JOTapupMUIECKOro
BEIpakeHus. Pelenne norapu)MUUecKkux ypaBHEHMUHA

OCHOBBI TPUT'OHOMETPUU

OcHOBHBIC NIOHATHA

M3ydeHne painaHHOro METOIa H3MEPEHHS YITIOB BPAILCHHS M MX CBS3H C
rpagycHoi Mepoii. M300paxxeHue yriioB BpalleHHs Ha OKPYKHOCTH,
COOTHECEHHE BETHYMHBI yIJIA ¢ ero pacnoiaoxennemM. @opMyniupoBaHHe
ompeieNieHr# TPUrOHOMETPHYECKHX (YHKIMiA IS yIJIOB II0OBOPOTA U
OCTPBIX YIVIOB IIPSMOYTOIHHOTO TPEYTONIbHAKA M 0OBACHCHHE HX
B33aMIMOCBSI3H

OcHOBHBIE

HpI/IMeHCHI/Ie OCHOBHBIX TPUIOHOMETPHUUICCKMX TOXKIACCTB AJIA BBEIYHCIICHUS
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TPHIOHOMETpHYECKHe | 3HAYCHHH TPUTOHOMETPHYECKHX (PYHKIHHA 10 OXHOM U3 HUX.
TOKIECTBA
[IpeobpazoBanus V3yyeHne OCHOBHBIX (POPMYI TPHIOHOMETPHH: (GOPMYIIBI CIIOXKEHNS,
npocTeHmux yABOEHHS, IPe0OPa3OBaHus CYMMbI TPUTOHOMETPHYIECKUX QYHKIHMHA B
TPUTOHOMETPHYECKHX | IIPOM3BENCHHAE H NPOU3BEICHUS B CyMMY U IPUMCHEHHE IPU BHIYUCIICHUH
BBIpaKeHU M 3HAYEHHUS TPUTOHOMETPUYECKOrO BEIPAKEHHS ¥ YIPOIUECHHUS €.
O3HaKOMIIEHHE CO CBOMCTBaMU CUMMETPHHU TOYEK Ha eMHUYHOH
OKPY)KHOCTH M NPHMEHCHHE UX JII BBIBOJA (POPMYJ1 NPUBEICHHS
IIpocreiimmue Pemenwne no popMysiaM U TPHTOHOMETPUIECKOMY KPYI'y HPOCTSHIINX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKHUX YPABHEHUH.
YPaBHEHHSA H [IpumMeHenne oOLIIUX METOROB PELICHNs ypaBHEHHH (IpUBENEHHE K
HEPaBEHCTBA JTMHEHHOMY, KBaIPATHOMY, METO/ Pa3JI0KEHUs Ha MHOXKUTEIIH, 3aMEHBI
TIEpEMEHHOM) IPH PELICHHH TPUTOHOMETPUYIECKHUX YPABHEHHUH.
VMeHne 0TMeYaTh Ha Kpyre pelIeH s IPOCTEHIIMX TPUIOHOMETPHICCKUX
HEPaBEHCTB
ApKennyc, O3HaKOMJIEHHE C IOHATHEM OOPATHBIX TPUTOHOMETPUYECKHX (DyHKIIMH.
apKKOCHHYC, W3yuenue ompeeieHui apkCHHYca, apKKOCHHYCa, apKTaHTeHCa YHCIa,

APKTAHICHC YUCIA

bopMyIHpoBaHUE UX, H300paKCHNE HAa €AUHUYHON OKPY/KHOCTH,
NpUMEHEHHE NIPY peLICHIY YPaBHEHUH

OYHKIINU, UX CBOUCTBA U T'PA®UKHA

®Oyuxmuu. IlonsiTue o
HenpepbIBHOCTH

dynxumun

O3HAaKOMIIEHHE C IIOHATHEM ITEPEMEHHOM, IPIMEpaMy 3aBUCHMOCTEH
MEXAY IePEeMEHHBIMH.

O3HaKOMJIEHHE C ITOHITHEM IpadyKa, ONpeaeNeHue IPHHAIICKHOCTH
Touku rpaduky ¢yukuuu. Oupeznenenue no GopMmyie IpocTeiien
33aBHCHMOCTH, BAJA €€ rpaduka. Beipaxenue 1o Gopmyiie oHoH
TIEpEMEHHOM yepes Apyrue.

OsHakoMIIeHHe ¢ onpeeeHineM GyHKIUH, GOPMYIUPOBAHKE €TO.
Haxoxxnenue o61acT onpeieneHns 1 001acTy 3HadYeHuH QyHKIuu

CroiicTBa PyHKIHH.
I'padgmauecxas uuTep -
nperauus. Ilpumepsl
(PYHKIHMOHAILHBIX
3aBUCHMOCTEH B
peaIbHBIX mpoueccax
1 ABJICHUAX

O3HaKOMIIEHHE ¢ IprMepaMi GyHKIMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX
Ipoiieccax U3 CMEXHBIX AUCIIUILIAH.

O3HaKOMJIEHHE C JOKA3aTENLHLIMU PACcCyKICHUAMH HEKOTOPBIX CBOHCTB
NUHEHRHOM ¥ KBaApaTHIHON QyHKIMMN, IPOBEIECHHE UCCIIe/IOBAHNS
NUHEHHON, KyCOUHO-TMHEHHOM, TPOOHO-THHEHHOHN ¥ KBAAPaTHIHOH
dymxmwmit, nocrpoenue ux rpadukos. [Toctpoenue u uTeHue rpaQuroB
¢yuxwmii. Uccnenopanne QyHKIUH.

Cocrasiienue BuoB (HYHKIMI IO JaHHOMY YCJIOBHIO, pEIICHHE 3a1a4 Ha
9KCTPEMYM.

BrimonHeHne npeodpasoBanuii rpaduka QyHKIMH

O6parTubie QyHKITHH

Usyuaenue nouamus o6pamnoi Gpynkyuu, onpedenenue 6uod U NoCmpoenue
epagpuxa 0bpamuoii GyHxyul, HaxodcOeHue ee 0OIACMU ONpedeneHUs u
obnacmu 3nayenuti . [lpuMenerne cBOUCTB QYHKUUH TIPU HCCICAOBAHAH
ypaBHEHHH U PEIICHUH 3a1a4 Ha SKCTPEMYM.

O3HaKOMJICHHME C MTOHSTHEM CIOXHOH QyHKIMK

Crenennnple,
foka3aTejibHbIE,
JorapupmMuiecKkue u
TPUrOHOMETPHYECKHE
¢ynxuaun. O0paTHbie
TPHIOHOMETPHYECKHE

$ynruun

Beruucinenye 3HaYeHuH QYHKIUH 110 3HaYCHUIO apTyMEHTa.

Omnpesenenue MONOKEHAS TOUKH Ha IpaduKe 10 ee KOOPAUHATAM H
Hao0O0pOT.

Hcnons3oeanue CBOHCTB (YHKIHM sl CPABHEHHMS 3HA9€HUH CTCIICHEH 1
sorapu(pMoB.

[TocTpoenue rpaduKOB CTSIEHHBIX U TOrapupMUIecKux (bYHKIHH.
Pelnenye moKa3aTelbHBIX | JIOrapu(MAUECKUX YPABHCHHH 1 HEPABEHCTB 110
HM3BECTHBIM AJIFOPUTMAM.

O3HAKOMJICHHE C MOHSITHEM HeIPEPHIBHOM MepHOINIecKOr HYHKIHUH,
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dbopMynupoBaHye CBOMCTB CHHYCA ¥ KOCHHYCA, IIOCTPOEHHUE MX IPapuKoB.
O3HaxoMIIeHHE C HOHSTHEM MAPMOHUYECKUK KOTeOaHHH U TPUMepaMul
rapMOHHYECKHX KOJeOaHu}l I ONUCAaHUS IPOIIECCOB B (M3MKE U APYTUX
001acTAX 3HAHHSL.

O3gaKoMIIeHHe C IOHATHEM Pa3phIBHOM HMEepHOIuIecKol QyHKIMH,
(GopMyJTEpOBaH¥ie CBOMCTB TaHT€HCA U KOTAHTEHCA, TOCTPOCHUE HX
rpagpuKoB.

IprMeHeHne CBOUCTB (YHKLMH A1 CPABHEHHUS 3HAYCHUH
TPUTOHOMETPHYECKHX (DYHKIHH, PEIIeHHS TPUTOHOMETPHIECKUX
YPaBHEHHUH.

Iocmpoenue zpaguxoe 06pammvix Mpu2OHOMeMPULECKUX PYHKYULL U
onpeoeienue no 2paguram ux c6oUcms .

BrinosHenne npeobpa3oBaHus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBarennnocTu

O3HaKOMJIEHHE C IOHATHEM YHCIOBOM HOCIEA0BATENEHOCTH, CIOCO0aMHu ee
3alaHusl, BEIYHCIICHUSIMY €€ UIICHOB.

Osnaxomienue ¢ NoHAmueM npeodena nocie006amenbHOCHU.

O3HaKOMIIEHHE ¢ BEIYUCIIEHHEM CYMMBI OECKOHEYHOTO YHCIIOBOIO psijia Ha
IpHUMepe BHIYUCIIEHUS CyMMbI OECKOHEUHO yOBIBAIOMIEH reOMETPHYECKOM
HPOTPECCHH.

Pemenue 3a1a4 Ha IpuMeHeHne GOPMYIIBI CyMMBI 6ECKOHEYHO YORIBAIOILEH
reOMEeTPHYecKOH Iporpeccuu

IIponsBonnas u ee
pUMeHeHMe

O3HaKOMIICHHE C TIOHITHEM IIPOU3BOTHOM.

V3yuenne u GOpMyTHpOBaHUE €€ MEXAHHIECKOTO H FEOMETPUIECKOTO
CMBICIIA, H3YUEHHE aJIrOPUTMAa BBIYMCIIEHHS IPOM3BOIHOM Ha IIpUMeEpe
BBIUHCIICHUS] MTHOBEHHOM CKOPOCTH U yrIoBoro ko3hduimenTa
KacaTenbHOM.

CocrapieHHe ypaBHEHHS KacaTelbHOH B 00LIEM BUIE.

Vcepoenue npasui auddepeHnupoBanus, TabIMIB! TPOU3BOIHBIX
3JIeMEHTapHBIX QyHKIMi, TpuMenenye Ui nuddeperiuposanns GyHKIAH,
COCTaBJICHHS ypaBHEHHS KacaTelbHOM.

H3y4enne TeopeM O CBA3H CBOMCTB QyHKIIMH H HPOM3BOAHOM,
(bopMyIHpOBKA HX.

[IpoBeeHue C TIOMOMIBIO IIPOM3BOHOM HCCIEN0BAHMA (YHKIMH, 3alaHHOH
bopMyITOH.

VY CTaHOBIEHNE CBSI3H CBOMCTB (PYHKIMH U TIPOM3BOIHOM 10 HX rpadukam.
[IpuMeHeHre NpOM3BOIHOM JUIs pellleH s 3a/1a4 Ha HaXOXKACHUE
HanOONBIIETO, HAMMEHLIIECTO 3HAYCHNS M Ha HAXOXACHHE DKCTpEMyMa

IHeppooGpa3zHas u
HHTErpaJ

O3HaKOMJICHHE ¢ IOHSTHEM MHTErpajia ¥ IepBooOpa3HoH.

H3yuenue npapuiIa BEIYUCICHAS IEpBOOOPa3HOH u TeopeMs! HproToHa—

Jle#iOnuna.

Pemienne 3a1ad Ha CBA3b NEPBOOOPa3HOH U €€ IPOU3BOIHOM, BHIYHCIEHHE
11epBo0Opa3HOM It JaHHOH QyHKIMH.

Pemienye 3a7ad Ha OpPUMEHEHHUE HHTErpaia JUIs BRIUCITICHAS PU3MISCKIX
BEJIMYHH U ILTOMAEH

YPABHEHUSI 1 HEPABEHCTBA

YpaBuenus u
CHCTEeMbI YPaBHEHHH
HepaBencrea u
CHUCTEMbI HEPABEHCTB
¢ ABYMSA
nepeMeHHBIMHU

O3HAKOMJICHHE C IPOCTEHINIMME CBEICHUIMY O KOPHAX alreOpanyeckux
ypaBHEH!H, TOHSTHAMY HCCIENOBAHMS YPABHEHHE 1 CHCTEM yPaBHEHMH.
V3yuenue TeOpHUH PABHOCUIBHOCTH YPABHEHUH U €€ NIPUMCHEHHUS.
I[TOBTOpEHHUE 3aIIMCH PCLICHUA CTaHIAPTHBIX ypaBHEHUH, IPHEMOB
TnpeoOpa3oBaHus ypaBHEHHH I CBENEHUS] K CTAHIAPTHOMY yPaBHEHHIO.

Perrenne panoHabHbIX, HppaliOBAIbHBIX, NOoKa3arTC/IbHBIX U
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TPUTOHOMETPUUECKUX YPABHEHHUH U CUCTEM.

Wcnons30Banue CBOMCTB M rpaguKoB GYHKIMM 1 PELICHUS YPaBHEHUH.
[IoBTOpEHHE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemenne ypapHEeHHI ¢ MPUMEHEHHEM BCEX IPUEMOB (pasnoXkKeHus Ha
MHOYKUTENH, BBEICHNS HOBBIX HEU3BECTHRIX, IIOACTAHOBKH, I'paduyeckoro
MeToxR).

Pelnenye CHCTEM YpaBHEHHUI ¢ TPHMEHEHHEM Pa3IHYHBIX CIIOCOOOB.
OsHakoMIIeHHE ¢ OOIMUMHE BOIPOCAMU PEUICHUS HEPABEHCTB H
UCIIOJIE30BAHME CBOMCTB M rpaduKkoB (GyHKINH IIPH peIIeHHH HEPABEHCTB.
Permenne HEPaBEHCTB U CUCTEM HEPABEHCTB ¢ IPUMEHCHHEM Pa3JIMIHBIX
CIIOCO0OOB.

IIpuMenenne MaTEMaTHISCKUX METOIOB UL PEIICHHs CONEPIKATETBHBIX
3a/1a4 M3 Pas3In4HbIX 001acTell HayKu U IpakTuku. MHTepnperuposanune
PE3YIBTATOB C YYETOM PEaIbHbIX OrpaHHYCHUMI

JIEMEHTBHI KOMBUHATOPHKH, TEOPUUA BEPOATHOCTEN K CTATUCTHKH

OcHoBHbBIEC IOHATHA
KOMOMHATOPHKH

W3yuenue npaBuia KOMOWHATOPUKY ¥ IPHMEHEHHE IIPH PELIEHHH
KOMOWHATOPHBIX 3a/1a4.

Perenne KOMOMHATOPHBIX 33184 METOZIOM Ilepebopa U 110 MPaBHILy
YMHOMXKEHHSL.

O3HaxoMJIEHHE C TOHATUAMU KOMOHMHATOPUKHU: Pa3MEILICHUAMH,
COYETAHUAMM, IEPECTAHOBKAMH 1 (GOpMyITaMu IS UX BEIYHMCIICHHS.
OGpscHenre U mpuMeHeHue HOpMyIT ISl BEIUUCIEHUs Pa3MEIIEHUH],
IIEPECTAHOBOK M COUSTAHHH NIPH PEHICHHH 3a1a4.

Osnaxomiienne ¢ Guaomom HetotoHa 1 Tpeyronpaukom [ackast.
Pelrenne npakTHYECKHX 329 C HCIIOIb30BaHUEM TTOHATUH H PABHAIT
KOMOMHATOPUKHU

JJIeMEHTBbI TEOPUH

I/IsyquHe KIaCcCHYECKOT 0 ONpCaCICHA BEPOATHOCTH, CBOMCTB

BePOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.
PaccMOTpeHre IpUMEPOB BEIMHCIIEHHS BEPOITHOCTEH. Penienune 3a1a4 Ha
BBIYMCIIEHIE BEPOSTHOCTEH COOBITHH
IIpeacraBienue O3HaKOMIIEHHUE C TIPEeICTABICHIEM YHCIIOBBIX JaHHBIX U UX
NaHHBIX (Ta0aMIbI, XapaKTEPUCTUKAMH.
JAUATPaMMBbl, Pelienye MpaKkTHYCCKUX 3a7a4 Ha 00pabOTKy YHCIOBbIX NJaHHBIX,
rpadukn) BBIYHCJICHHUE HX XapaKTEPHCTHUK

IF'EOMETPUA

IIpsimMbie H VIOCKOCTH
B IIPOCTPAHCTBE

®opMyIMPOBKA 1 TIPUBEIEHHUE OKA3aTEIBCTB [IPH3HAKOB B3aMMHOT0
PacIoJIOKEH s IPSIMBIX | IIOCcKOcTel. PacosHaBaHue Ha YepTexax U
MOJENIAX PasINYHbIX CIy4aeB B3aHMHOTO PACIOIOKCHYIS IPSIMBIX H
HHOCKOCTeﬁ, apryMeHTHpOBaHUE CBOHX Cy}KHCHHﬁ.

dopMyIupoBaHue ONpEAeNIcHHH, TPU3HAKOB U CBOMCTB MapaiIe/bHbIX 1
TIepIeHIUKYJISPHBIX IIOCKOCTEH, IBYTPaHHbIX M IMHCHHBIX YITIOB.
BrInonHense IOCTPOEHHUSL YTIIOB MEXY TIPAMBIMHE, IPSIMOH H NIOCKOCTHIO,
MEXIY IIOCKOCTSMHE 10 ONMCAHHUIO M Paclo3HABAHUE UX HA MOJCIAX.
IIpuMeHeHE e IPU3HAKOB ¥ CBOMCTE PaCIONOKEHUs NIPAMBIX U IIOCKOCTEH
[P peLICHUH 3a1a4.

306paxenue Ha PECYHKAX 4 KOHCTPYHPOBAHUE Ha MOZEIAX
NepHeHIUKYISPOB X HAKIIOHHBIX K INIOCKOCTH, IPSIMBIX, TApalIeIbHBIX
IIOCKOCTeH, YTTIOB MEXKIY IPSIMOii 1 INOCKOCTBIO B 0O0CHOBaHUE
[OCTPOCHUS.

PelieHne 3a1a4 Ha BEIYUCIIEHAE TEOMETPHUCCKUX BeMYnH. ONHChIBaHHS
PACCTOSHHMS OT TOUKH JO IUIOCKOCTH, OT MPSMO#H IO ITIOCKOCTH, MEXIY
TUTOCKOCTSIMHE, MEXY CKPEIIABAIOIIMMUCS IIPSIMBIMH, MEXKIY
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IPOM3BOJIBHBIMHA (UrypaMu B npocTpancTse. CopMyIHpOBaHUE U
JOKA3BLIBAHME OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOPEM CYIIECTBOBAHMS,
CBOMCTBA).

H306paxkeHne Ha YepTekax ¥ MOJIENIX PAacCTOSHUS ¥ OOOCHOBAHUE CBOMX
cyxaeruit. OnpenencHre U BBIUUCICHHE PAaCCTOSHUM B [IPOCTPAHCTBE.
Ipumenenre Gopmyn U TEOpeM TUIAHUMETPHUH ISl PEILICHA 3a/1a4.
O3HaKOMJIEHHE C TIOHATHEM ITaPAUICIEHOTO IIPOSKTHPOBAHUS ¥ €70
cpoiicTBamu. POpMyYITHPOBAHKE TEOPEMEL O IO OPTOrOHAITBHON
TPOEKITMH MHOTOYTOJIbHUKA.

[TpuMeHeHre TeOpuu 1yt 0OOCHOBAHMS NOCTPOCHUH U BEIYMCIIEHHH.
ApryMeHTHpOBaHUE CBOUX CYXIEHHIT O B3aUMHOM PacIONOKEHUH
IPOCTPAHCTBEHHBIX (PUTYD

MuororpaHHukHu

Omnucanue U XapaKTepUcTrKa pa3inyHbIX BUAOB MHOIOTPAHHUKOB,
HEePEeYHCIICHUE UX JIEMEHTOB U CBOUCTB.

W306paxeHnne MHOTOTPAaHHUKOB U BBIIIOJIHEHUE IIOCTPOSHHUS Ha
H300paKECHUSIX ¥ MOJIETIIX MHOTOTPaHHUKOB.

Brruucienue TMHEHHEBIX 3JIEMEHTOB M YTJIOB B IIPOCTPAHCTBEHHBIX
KOH(QUTYpalysix, apTYMEHTHPOBAHHE CBOUX CYXKICHMM.

XapaKkTepUCTHKA B U300paKEHHIE CEUECHHUS, PA3EEPMKU MHO20ZPAHHUKOG ,
BBEIYMCJIEHHE TUTOIIAACH ITOBEPXHOCTEMN.

ITocTpoenue npocTeiumx ceuenuit Kyba, mpu3Mbl, nupaMusl. lIpumMenenue
(baxTOB ¥ CBEJICHUH M3 INTAHUMETPUH.

O3HaKOMIICHHE C BUaMM CUMMETPHI B IPOCTPAHCTBE, (POPMYITHPOBAHME
OTIpe/ieNieHHii ¥ CBOUCTB. XapaKTepHUCTUKA CHMMETPUH TeJl BpallleH!s U
MHOTOI'PaHHUKOB.

[IpumeneHue CBOMCTB CUMMETPHH IIPY PELICHUH 3a/1a4.

Hcnonp3oBanue NproOPETEHHBIX 3HAHUH 711 HCCIEIOBAHUS 1
MOJEIMPOBAHUS HECIOKHBIX 3a/1a4.

W3o6paxenre OCHOBHEIX MHOTOTPAHHUKOB U BBIITOJIHEHHE PUCYHKOB I10
YCJIOBUAM 3a11a4

TeJsia ¥ moOBEpXHOCTH
BpalleHus

O3HaKoOMIIEHHE C BHIAMH TeJl BpalleHus, GopMYIMPOBAHUE MX
OIIPEACTICHUH U CBOMCTB.

dopMyIHpOBaHUE TEOPEM O CEYEHHM IIapa IIIOCKOCTHIO U IIOCKOCTH,
KacaTenpHOH K chepe.

XapakTepucTHKa U H300pakeHue Tell BPalleHUs, UX Pa3BePTKHU, CEYSHHA.
Pemmenne 3a5a4 Ha IOCTPOEHHUE CEYCHHUM, BRIYMCIIEHME IJIHH, PACCTOSHAUM,
yI7I0B, miomaei. [lposenenue qoKazaTeIbHbIX PACCyKICHUH

[IPU pEeLUECHUH 3a/1aY.

[IpumeHeHye CBOMCTE CHMMETPUH TIPH PENICHNY 3a/1a4 Ha Tesla BpaleHus,
KOMOMHAIIHIO TEJI.

H3006paxkeHre OCHOBHBIX KPYIJIBIX TEJl ¥ BBIMOJHEHNE PHCYHKA I10
YCIIOBUIO 3aJ]aui

HUsmepenus B
reoMeTpHH

O3HaKOMIIEHHEe ¢ TTOHSTHSIMHE IUIOLAIH B 00beMa, akCHOMaMH U
CBOMCTBaMH.

Pemenye 3anay Ha BEIYUCIICHUE TUIOIIAAEH TIOCKUX QUTYD ¢ IPUMEHEHHEM
COOTBETCTBYIOIIMK (opMyi ¥ GAKTOB U3 ITIAHHMETPHH.

H3y4yenue TeopeM O BBIYUCIEHUA 00BEMOB TPOCTPAHCTBEHHBIX TEIL,
pellieHue 33714 Ha IpUMeHeHre (POpMyJi BBIYHCIICHU 06BEMOB.

Wzygenune GopMyt 1Uis BEIYUCIEHHS IIOMIaAeH [IOBEPXHOCTEH
MHOTOTPAaHHHUKOB ¥ T€JI BPaLICHUA.

O3HAKOMIIEHHE C METOIOM BBIYHCIICHHS ILTOMAKH IIOBEPXHOCTH CPEPBL
Pemenue 3a1a4 Ha BEIYUCIICHHE THIOMAIEN IOBEPXHOCTH
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TIPOCTPaHCTBCHHBIX TEJI

Keopaunatel u
BEKTOPBI

O3BaKoMIIeHMe ¢ IOHITHEM BekTopa. M3yuenne 1ekapTOBON CHCTEMEL
KOOPAUHAT B IIPOCTPAHCTBE, TOCTPOSHUE N0 3aJaHHBIM KOOpAUHATAM TOYEK
U IUIOCKOCTEN, HaxoKIIeHHEe KoopAuHaT ToueK. Haxoxnenue ypaBHeHu#H
OKPYXKHOCTH, Chephl, IIOCKOCTH. BrIuncieHne pacCTOSHUI MEXKIY
TOYKaMHU.

HW3yuenie CROMCTB BEKTOPHBIX BENUYMH, IIPABUIT Pa3jIOKEHHs BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, NPABHII HAXOXXACHUS KOOPMHAT BEKTOpA B
IPOCTPAHCTBE, MPABUII NEHCTBUH ¢ BEKTOpaMH, 3aJJaHHbIMK KOOP/IHHATAMH.
IpuMeHenre TeOPHH MPY PEIICHUH 3a/lay Ha AEHCTBUS C BEKTOPAMH.
Wsyuenue CKaJsIpHOTO IPOU3BEACHIS BEKTOPOB, BEKTOPHOTO YPABHEHHUS
npsiMoit u tockocty. [IpriMeHeHNe TeOpHHM IIPU PEIICHAH 3aa4 Ha
JEHCTBUS C BEKTOPAMH, KOOPIAMHATHEIA METO I, IPUMEHEHHE BEKTOPOB IS
BBIYUCIIEHHS BEJIMUYMH YIJIOB U PACCTOSHUH.

O3HaKOMIIEHHE C JIOKA3ATeILCTBAMHU TEOPEM CTEPEOMETPHM O B3AaUMHOM
PAcHONIOKEHUH HPSIMBIX M INIOCKOCTEH C HCIIOJIb30BaHNEM BEKTOPOB




4. YCJOBUS PEAJIM3ATMH YYESHON U CIATIINAHBI
4.1. . Marepua/jbHO-TeXHHUECKOE O0ecrieyeHue

JUtst peasmi3aligy mporpaMMbl yueOHO! JucHuINMEEl «MareMaTukay IpeayCcMOTPEHbI
CIIeIYIONIUe CIeIHaTbHBIe TIOMEIIEHHNS:

KabuneT MaTeMaTHKH, OCHAIEH BN 060pyI0BaHHEM: HATISIHBIMU TOCOOUSIMH, SKPaHHO-
3BYKOBBIMH ITIOCOOHSIMY, HHHOPMAIMOBHO-KOMMYHHUKAIIMOHHBIMH CPEJICTBAMH, TCXHUYCCKAMHU
CpeICcTBaMU 00YIEHHS: MArHUTHO-MEIOBOM TOCKO#, My JIbTUMEIHANIPOEKTOPOM, HOYTOYKOM,
BBEIXOJIOM B HHTEPHET.

4.2. YueoHO0-MeTOqHIECKOE H HHPOPMALMOHHOE ofecTeueHne
4.2.1. Kauroofecne4eHHOCTH

HauMeHoBaHuUE TUTEpATYphl: aBTOD, Ha3BaHKE, BUI T'on Konnyectso Hanuuue B
H3aHus, W3JaTebCTBO W3JaHus IK3EMILTAIPOB 3NEKTPOHHOMH
W3IaHUH B Gubaunorexe Bal'y

6ubanorexke Bnl'Y B
COOTBETCTBHE C
oIrocC COO

OcHoOBHas HTEpaTypa

AnreGpa u Havaina MaremMaTnyeckoro asaamza: 10 - 11
KJIacchl | y4eGHUK 1A 0611e06pa3oBaTeNbHbIX
opraHu3anuii : 6a3oBblii ¥ yriy6néussti yposuy / L 2017 50
A. Anumos [u ap.] .- 4-e m3a. — M.: IlpocBenieHue,
463 c. ISBN 978-5-09-045929-7.

I'eomerpusi: 10 - 11 knaccet : yueOHuK s
obueo6pa3zoBaTelibHbIX Opranu3aluil : 6asoBblil ¥
yrnyGaéuubiit yposuu / JI. C. ArtanacsH [u op.] — 4-¢ 2017 50
. — M.: TIpoceemmenwe, 255 ¢. ISBN 978-5-09-
046610-3.

JlononmuATenbHAs TuTeparypa

Mopaxosuy, A:-I". Anre6pa 1 Hauana
MarteMaThueckoro aHamisa: 10 - 11 kiracesl 1 82 4./ A,
I". Mopuxosud .- 13-e u3g., crep. - M.: Maemo3suHa, Y.
1. YueGnuk. - 400 c. ISBN 978-5-346-01992-3.

2012 49

Mopuxosud, A.I'. AnreGpa 1 Hauana
MaTteMaTnyeckoro ananusa: 10 - 11 wiacesl i B2 u./ A,
I'. Mopakosuy .- 13- uza., crep. - M.: MHemosuHa, Y.
2: 3agaunHuk.- 271 ¢. ISBN 978-5-346-01992-3.

2012 48

Toropenos, A.B. l'eometpus : 10 - 11 xmaces! :
yueOHHMK Wist 061eo6pa3oBaTebHbIX OpPraHU3alyi |
GazoBblii ¥ TpodHIbHELA ypoBHH / A. B. IToropemnos .- 2014 51
13-e m3a. — M.: Ipoceeuenue, 175 c. ISBN 978-5-09-
032026-9.

4.2.2. UatepHeT-pecypcesl: ‘

1. depmepanbHOro IeHTpa HHPOPMALMOHHO-00pa30BaTeNbHEIX pecypeos - URL:
http://fcior.edu.ru/ '

2. ®enepanbroe xpanunuie Ejunoit komnekmuy mudpoBbix 00pasoBaTeIbHBIX PECYPCOB -
URL: http://school-collection.edu.ru/
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5. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMS YYEBHOM
MVCTATLTAHBI

PezyabTaThl 60yuenus Meroan
OLIEHKH

CryaeHT HAy4uTCA:
Dnemenmbl MeoPUU MHONCECE U MAMEMAMUUECKOU JIO2UKY
- OnepupoBarh NOHATHAMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA,
HOJIMHOXECTBO, TIEPECEUEHUE U 00HETUHEHUE MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha
KOOpAMHATHON NPAMOIA, OTPE30K, MHTEPBAJ, NOTYHXHTEPBAIL, TPOMEKYTOK C BEIKOJIOTOH Camocmos-
TOYKOH, rpadHUeCcKOoe MPeICTaBIEHHE MHOMXKECTB Ha KOOPAUHATHOM IJIOCKOCTH;
- OIIEpPUPOBATH MOHATHUAMHU: YTBEPKICHUE, OTPULAHUE YTBEPKICHUSA, UCTUHHBIE U meabHble
JIOXHBIE YTBEPKICHUS, IPUYNHA, CIIEACTBUE, YaCTHBIN cllydail 00ILEro yTBepKACHUS,
KOHTpIPUMED; u
- IPOBEPSATH IPUHAIEKHOCTD IEMEHTa MHOXKECTBY;
- HaXOJIUTh IepecedeHre U O0heIMHEHUE MHOMECTB, B TOM YHCIIE IPEACTABICHHBIX KOHMPOib-
rpaduuecKy Ha YACIOBON MPSIMOI ¥ HAa KOOPAMHATHOM IIIOCKOCTH;
- IPOBOJUTH JOKa3aTeNbHbIC PAcCyKIeHUs il 000CHOBaHMS HCTUHHOCTH Hble
YTBEPKICHUH.
Hucna u gvipasicerus pabompl,
- CBOOOIHO OIEPUPOBATH MTOHATHSIMH: 11€JI0€ YHCJIO, AETUMOCTD YHUCEN, OOBIKHOBEHHA
npoOb, AecATHUHAS APOOH, PAHOHANBLHOE YMCHIO, NPUOIMKEHHOE 3HAaUCHHE YHCIIa, UHOUBUOY-
YacTh, HOJ1, OTHOLIEHHUE, IPOIEHT, IOBHIUCHUE ¥ IOHWKEHUE Ha 3aJaHHOE YUCIO
HPOIICHTOB, MacilTab; anvbHble
- IPUBOJUTH IPUMEPHI YUCEN C 3alaHHBIMU CBOUCTBAMH JENMMOCTH,
- ONIEPUPOBATH NOHATHSIMHE: JOTapu(pM Yncia, TPUTOHOMETPUYIECKAs OKPYKHOCTD, u
pamvaHHas ¥ rpalycHas Mepa yIila, BeIM4MHA yIila, 3aJaHHOT0 TOYKOHA Ha
TPUTOHOMETPHUECKOH OKPYKHOCTH, CHHYC, KOCHUHYC, TAHI'€HC M KOTAHI'€HC YTJIOB, oomauinue
MMEIOIIUX NIPOM3BOIIBHYIO BEIHYUHY, YACIA € U ;
~ BBIIOJTHATE apu(MeTHIeCKue NeHCTBUS, codeTas yCTHRIC ¥ IHChMEHHBIC IPUEMBI, 3a0anusL.
NPUMEHSISI IPH He0OXOAUMOCTH BBIYHACIHUTENBHEIE YCTPOKCTBA,
~ HAXOUTh 3HAUYCHUS KOPHS HATYPAIBLHOM CTEICHH, CTENIEHH C PAlfHOHATIBHBIM
noKaszaresem, Jorapu@ma, UCIoIb3ys IpU HE0OXO0AUMOCTH BHIYUCIIUTEIBHBIC Ix3amen.

YCTPOUCTBA,

- [TONTb30BATHCS OIICHKOMN M MIPUKMIKON IPK IPaKTHUECKUX pacyerax;

- TIPOBOJMTE II0 M3BECTHBIM (GOPMYJIaM U IpaBuiiaM Ipeodpa3oBaHus OYKBEHHbIX
BBIPOKEHHH, BKIIOYAIONMK CTENICHH, KOPHH, JIOrapu(QMbI B TPUTOHOMETPHIECKUE
bynxumY;

- HAXOJWTH 3HAYECHUS YMCIIOBHIX ¥ OYKBEHHBIX BBIPAKCHUI, OCYLIECTBIIAA HEOOXOAMMBIE
TIOJICTAHOBKH U ITpeoOpa3oBaHus;

- n300paKaTh CXeMaTHYECKH YToJl, BEJIMYMHA KOTOPOrO BEIPKEHA B Ipanycax MK
panuaHax;

- UCIIOJIL30BATh IIPH PEIICHUH 3a/1a4 TablMYHBIE 3HAYEHUS TPUTOHOMETPHYESCKUX
GYHKIHH YTIIOB;

- BBIIIOJIHATH TIEPEBO]] BEIMUMHbI yIJla U3 PaJHaHHOM MepBI B TPaflyCHyIO K 00paTHO.
Ypaenenus u nepasencmesa

- Pemate panyosanbHbie, HOKa3aTebHEIe U JorapumMuueckue ypaBHeHHs U
HEpaBEHCTRA, IPOCTEHIIIe HPPAlHOHATbHBIE B TPUTOHOMETPUYSCKUE yPABHCHHUA,
HEpaBeHCTBA U X CHCTEMBI;

- MICTIO/Ib30BATh METO/IbI PEILICHNUs. YPaBHEHHUI: TIpHBEJCHHE K BUAY "[POU3BE/ICHHE
PaBHO HYJIO" WK "YaCTHOE PaBHO HYJIO", 3aMeHa IIEPEMEHHBIX;

- ACII0JIB30BaTh METOJI HHTEPBAJIOB JUIsl PEILIEHUA HEPABEHCTR,;
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- HCTIOJIb30BATh Tpaduyeckuit MeTox st HpgOIIKEHHOTO PELICHYs ypaBHEHHH U
HEPABEHCTB;

- N300paxkaTh Ha TPUTOHOMETPHUECKOM OKPYKHOCTH MHOXKECTBO PELIEHHH IPOCTEHIIMX
TPUTOHOMETPUUYECKUX YPaBHEHHH 1 HEPABEHCTB,;

- BHITONHSITH OTOOP KOpHEH YpaBHEHHUI MK PEICHUH HEPABEHCTB B COOTBETCTBHHE C
JONONHUTENLHBIME YCIOBUSMHU M OTPaHHYCHUIMH.

Dynryuu

- OnepupoBaTh MOHATHIMY: 3aBUCUMOCTD BETHYHH, (PYHKIIHSA, ApTYMEHT U 3HAYCHUE
GbyHKI¥MH, 061aCTh ONIPEACICHII U MHOXKECTBO 3HaueHUH QyHKIHH, rpaduK
3aBHCHMOCTH, Tpadux GyaKiuu, Hynu QyHKIHH, TIPOMEKYTKH 3HAKOIIOCTOSHCTRA,
BO3pacTaHHe Ha YHUCIOBOM IPOMEXYTKE, yObIBaHUE Ha YHCIOBOM IPOMEXYTKE,
Haubobiee 1 HanMeHblIee 3HaueHne QYHKIUA Ha YHCTIOBOM IIPOMEXKYTKE,
nepuoanveckas GyHKIMs, EPUOI, YeTHAS 1 HeUeTHasS (QYHKIIU;

- OIIEPUPOBATh NOHITHAMY: MpsIMast ¥ 0OpaTHas IPOTOPIMOHATBHOCTD, JINHEHHas,
KBaApaTu4Has, JorapudmMuueckas 1 mokasareibHas GyHKIMH, TPUTOHOMETPUIECKHE
bynxmmam;

- ONPEAENATH 3HaUeHHe QYHKIMH TI0 3HAUCHHIO apryMeHTa IIPH Pa3IHYHBIX crrocobax
3ajanus QyHKIHH,

- CTPOUTH rpauKu U3yUEHHBIX (yHKUMI;

- ONIUCHIBATh NO Ipad UKy U B MPOCTEHIINX cIydasx Ho GopMye MOBEICHNAE U CBOHCTBa
GbyHKIMH, HaXOAUTH 110 rpaduky QyHKIHUH HauOOIbIINE ¥ HAMMEHbUINE 3HAYCHUS;

- CTPOUTH 3CKU3 rpadyka QYHKIIH, VIOBIECTBOPSIOMEH IPUBEICHHOMY Habopy
ycaoBui (MpOMEXKYTKH BO3pacTaHus/yObIBaHUS, 3HAYCHNE (DYHKIIUY B 3aJJaHHON TOUKE,
TOYKH IKCTPEMYMOB, aCUMIITOTEL, HYJIM QYHKIMH U T.11.);

- pelaTh ypaBHEHHUs, IPOCTEHINIE CHCTEMBI yPaBHEHHH, HCIIONB3Ys CBOMCTBA QyHKIMN
U UX rpaduKoB.

Diiemenmpl MAMeMamuiecko20 aHanu3a

- OriepupoBaTh MOHSTHSIMH: TPOU3BOIHAS (PYHKIMH B TOUKE, KacaTelIbHas K TpaduKy
(GYHKIMH, TPOM3BOAHAS O YHKITHH,

- BRIYHCJIATD IPOU3BOAHYIO OQHOWIEHA, MHOTOWICHA, KBaJPaTHOTO KOPHH,
TIPOM3BOIHYIO CYMMBI (PyHKITHIHA;

- BEIYUCIIATD TIPOU3BOIHBIE DIEMEHTAPHBIX (DYHKIIMH U UX KOMOUHAIMHT, HCIIOJbL3Y S
CIIpaBOYHBIE MaTEPHATIB;

- NCCIIENOBATE B MPOCTEHINNX CIIy4asx (GYHKUUH Ha MOHOTOHHOCTb, HAXOMUTh
HauOoJIbIIMe U HAUMEHBINNe 3HaUYeHUs (YHKIHH, CTPOUTH rpapuKi MHOTOYIIEHOB H
IPOCTEHINHMX PAIlMOHATBHBIX (YHKIMH C HCIONIHG30BAaHUEM allliapara MaTeMaTHYECKOro
aHau3a.

Cmamucmuxa u meopus 6epoIMHOCIel, 102UKA U KOMOUHAMOPUKA.

- IMeTh nipencraBiienre 0 TUCKPETHRIX M HEMPEPBIBHBIX CIy4alHbIX BENHYMHAX U
pacrpeeeHusX, O He3aBUCUMOCTH CITyJallHbIX BEJIMYMH,

- IMETH MPEJCTABIICHAE O MATEMATHYECKOM OXHUIAHUH U JUCHEPCUH CILyJalHbIX
BEJIMYHH;

- IMETH IIPEICTAaBICHE O HOPMAILHOM PaclipeieleHHH ¥ IPUMEPaX HOPMAaIbHO
pacIpeeNeHHBIX CITyJaiHbIX BEJIUYNH;

- IOHMMATh CYTh 3aKOHA OOJIBIINX YUCEN U BEHIOOPOYHOI'O METOA U3MEPEHUS
BEPOSTHOCTEH;

- UMETH TpeACTaBIeHue 00 YCIOBHOH BEPOSTHOCTH H O [OIHOM BEPOSTHOCTH,
IPUMEHSTH WX B PELICHUM 33734,

- IMETh IPeJCTaBICHHE O BAKHBIX HaCTHBIX RUAAX pacipeleNeHHd 1 NPUMCHATD UX B
pelIeHHY 3a]aY;

- IMETB TIPEICTABICHHE O KOPPEISINY CIIyJaliHbIX BETHYHH, O JIMHCHHON PETPECCUH.
Texcmosole 3a0auu




- Pemnats 3afaun pa3sHbIX TUIIOB, B TOM YHCIE 331a4H IOBBILIEHHON TPYIHOCTH,

- BBIOMPATh ONITUMATBHBIA METOJ] PEIIEHNS 3aa4H, PACCMAaTpUBAs pa3IndHbIe METOIBI,
- CTPOUTH MOJIENb PEIUEHMS 3aJauH, IPOBOJUTH OKa3aTeIbHEIE PACCYKAECHUT,

- pemars 3a1a4n, TpebOyromue nepebopa BapHaHTOB, IIPOBEPKH YCIOBHH, BHIOOpa
ONITUMAJIBHOTO Pe3ysbTara;

- AaHATU3UPOBATEH ¥ HHTEPIPETHPOBATH PE3yNIbTaThl B KOHTEKCTE YCIIOBHS 32/1aUH,
BHIOMpATh peIlCHS, HE IPOTUBOPEUAINE KOHTEKCTY;

- HEPEBOIUTD TIPH PEHICHUH 3312494 HHPOPMALHIO U3 OJHOH (HOPMBI B APYIYIO,
UCIIOJNIB3YSI IPH HEOOXOAUMOCTH CXEMBI, TaOIUIBL, TpadUKH, IHarpaMMBbl.
I'eomempus

- OnepupoBaTh MOHATHIMU: TOYKA, IPSMas, INIOCKOCTh B IIPOCTPAHCTBE,
HapaJyIeNbHOCTD U MEPIEeHANKYIIPHOCTD IPSIMBIX U IITIOCKOCTEH;

- IPAMEHSTH IS PEHICHNS 3a1a4 reoMeTpudeckue GaKThl, €CIM YCIOBHS IIPUMEHEHUS
3aJaHBbl B SIBHOH (opMe;

- pelaTh 3a1a4d Ha HAX0XACHHUE TEOMETPUIECKUX BEIIFUHH 110 00pa3uaM Uin
AJITOPUTMAaM;

- nenath (BHIHOCHBIE) IIOCKHUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (GUIYp, B TOM YHCIIE
pHCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEUEHHSI MHOTOIPaHHMKOB;

- U3BJIEKATh, HHTEPIIPETUPOBATH ¥ TpeoOpa3oBBIBATh MH(GOPMALIUIO O TEOMETPHYECKHIX
¢burypax, npeICTaBIeHHYIO Ha YepTexax;

- IPUMEHATh TeOMeTpHYecKue GakThl AT pEeLIeHus 3a/a4, B TOM YHCIIE
IPEONaralolifX HECKOIBKO LIaroB PEIEeHHUS,

- OIMCHIBATh B3aMMHOE PACITOIOKEHHE IPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE;

- (OpMyNHPOBATE CBOMCTBA U NIPH3HAKH GHUTYD;

- IOKa3bIBaTh T€OMETPUUYECKHE YTBEPKICHUS,

- BIIAJETh CTAHIAPTHOM KiaccH(UKAIMel TPOCTPAHCTBEHHBIX GUIYp (THpaMHIbI,
IPU3MBI, NapaliesIenIebl);

- HAXOAUTh OOBEMBI U TIOIIA/IM TIOBEPXHOCTEH TE€OMETPHYECKHX TEJI C IPUMECHEHUEM
bopmy;

- BEIYHCHATH PACCTOSHUSA M YINIBI B IIPOCTPAHCTBE.

Bexmopuor u koopounamul 6 npocmpancmee

- OnepupoBaTh MOHATUAMU AEKAPTOBEI KOOPJAMHATEHI B IIPOCTPAHCTBE, BEKTOD, MOLY b
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPIMHATH! BEKTOPA, YIOJ MEXKIYy BEKTOPaMH,
CKaNAPHOE IPOU3BEICHHE BEKTOPOB, KOJIJMHEAPHEIE BEKTOPHI;

- HAXOJUTb PACCTOSTHAE MEXIY JABYMS TOYKaMH, CYMMY BEKTOPOB ¥ IIPOMU3BEICHUE
BEKTOpA Ha YHCJIO, YTOIl MEXAY BEKTOpaMH, CKalsPHOE IPOU3BEICHHE, PaCKIalpIBaTh
BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM,

- 3a[1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

- peraTh IpOCTEHINKE 3a1auM BBEICHHEM BEKTOPHOro 6asuca.

Hcemopus mamemamuru

- TIpencTaBnisaTh BKIA BHIIAIOIMXCSA MATEMATHKOB B PA3BUTHE MATEMaTUKH 1 HHBIX
HAyYHBIX 00NacTeH;

- IOHMMATE POJIh MaTeMaTHKH B pa3BUTHM Poccun.

Memoowvr mamemamurxy

- Ucnosnp30BaTh OCHOBHBIE METOJIBI JOKA3aTEIbCTRA, IPOBOJUTD JOKA3aTEILCTBO U
BBITTOJIHATE OIIPOBEPIKEHME;

- IPAMEHSITH OCHOBHBIE METO/IBI PEILICHHS MAaTEMaTHYSCKUX 3a1ad,

- Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC XapaKTepyu30BaTh KpacoTy
COBEPUICHCTBO OKPY’KaIOLIET0 MUpa i NPOU3BEACHUI HCKYCCTBA;

- IPAMEHSTh IPOCTSHILNE IIPOTPAMMHLIE CPEICTBA U DIIEKTPOHHO-KOMMYHNKALHOHHbIC
CHCTEMBbI ITPH PEIICHIH MAaTEMAaTHYECKHX 3a/1a4.




