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1. MACIIOPT PABOYEN ITPOT'PAMMBI YYEEHOM U CIIUIIINHbI

1.1. O6aacTh NnpEMEHEHHS POrPAMMBI;

Paboyas mporpamma oOmeoOpa3zoBaTenbHOM Y4eOHOM JUCHUIUIMHBL  «MaTeMaTukay
NpeHasHaueHa i U3yICHUS MaTeMaTHKy B IPOdeCCHOHATIBHEIX 00pa30BaTeIbHBIX OPraHu3aluaX,
peanu3yromux 06pa3oBaTeIbHyI0 IPOrpaMMy CpeIHero o0Iero 06pa3oBaHus B IPENEIax OCBOSHHUS
IMMICC3 CIIO Ha 6a3e ocHOBHOro oO0IIero o6pa3oBaHUs MO CHELHAIBHOCTH TEXHHYECKOTro
npo¢puas CITO

13.02.11 «Texnuveckas OSKCIUIyaTamHs W 0OCHAYKHBAHHE JJIEKTPHYECKOr0 W
3JIeKTPOMEXaHHYeCKOro 000py10BaHus (10 0TPACISIM)»

1.2. Mecto yuebnoii nucunminnel B crpykrype IIIICC3:
y4eOHasd JMCLUIUIMHA «MaTeMaThkay sBISeTCS Y4eOHBIM MPEIMETOM 00s3aTeIbHOMH
nipeamMeTHOR obnactu «Maremaruka u nEdopMmarukay OI'OC cpensero obiero o6pazoBaHus.

1.3. esn u 3a7a4u y9e6H0H JMCHHIUIMHBI — TPeOOBAHHS K Pe3yJbTaTaM OCBOEHHUs y4eOHOMH
AHCHUILIMHBI:
[Iporpamma opueHTHpOBaHA Ha JOCTHKEHHE CIICAYIONIMX IEJIeH:
- obecneyenne cHOPMUPOBAHHOCTH MPECTABICHHUIH O COLUATBHBIX, KYJIbTYPHBIX ¥ HCTOPHIECKHX
¢baxTopax CTAaHOBIICHUS MATEMATHKH;
- obecrnedyeHne CcHOPMUPOBAHHOCTH JIOTHYECKOTO, &IMOPUTMHUYECKOTO M MATEMATHUECKOro
MBIIICHHS;
- obecnedyenne cHOPMHUPOBAHHOCTH YMEHHH INPUMEHATH INONYYCHHbIE 3HAHWS IPH pELICHUH
pa3IM4HBIX 3a/a4;
- obecnieuenue cPoOpMHUPOBAHHOCTH MPEICTABICHUN O MATEMaTHKE KaK YacTH OOILEYeIOBEUECcKOH
KYJIbTYPbl, YHHBEPCAILHOM S3BIKE HAyKH, IIO3BOJIIOMIEM OIMCHIBATH M H3Y4aTh peajlbHELIE
IIPOLIECCHI U SIBJICHUS.

OcBoenue conepxanus yueOHOH NUCHMIUTHHBI «MaTteMaTuka» 00ecleunBacT JOCTHKEHIE
CTYACHTaMH CIIENYIOIUX Pe3yabTATOB:

* TUYHOCTHBIX:

~ ¢(OpMHPOBAaHHOCTH MPE/ICTABICHHI 0 MaTeMaTHKe KaK YHUBEPCAJIBHOM A3BIKE HAYKH, CPEICTBE
MOJENMPOBAHHUS SBJICHUH U MPOHECCOB, UIEIX H METOIaX MATEMATHKH;

— TIOHMMAaHWE 3HAYMMOCTH MaTEMATUKH JUI HayYHO-TEXHUYECKOTo Iporpecca, ChOopMUPOBAHHOCTE
OTHOIIEHHA K MareMaTUKe KaK K 4YacTH OOINEYesIOBEYECKON KyJIbTYyphl Yepe3 3HAKOMCTBO C
UCTOPHUEN Pa3BUTHS MAaTEMATUKH, SBOJIIOIUEH MAaTEMATHUECKUX HIEH;

~ Ppa3sBUTHE JIOTHYECKOrO MBINUIEHHUS, MPOCTPAHCTBEHHOTO BOOOpaXKCHHMS, aJIrOPHTMHYECKOH
KYJIbTYPBI, KPHTHYHOCTH MBILUIEHHS HAa YPOBHE, HEOOXOMUMOM st OyayIueil npodeccroHanbHON
JEATELHOCTH, I IPOJOJDKEHUS 00pa3oBaHus U caM0o0Opa3oBaHus;

— OBJIaJICHUEC MAaTEMATUYECKVMHU 3HAHUSMHU U YMEHHSIMH, HEOOXOAMMBIMY B IIOBCEAHEBHON KU3HH,
IUIL OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX IHCIHUIIIMH ¥ JUCHUIUIMH HTPO(ECCHOHAIBHOIO
LUK, JJIS MOJydeHHs oOpa3oBaHUs B 001acTsIX, He TPeOYIOMUX yrirybaeHHod MaTeMaTHdecKo
IIOATOTOBKH;

— TFOTOBHOCThL M CNOCOGHOCTH K 06pa30BaHMIO, B TOM YHCIIE caMOOOPa3sOBAHHIO, HA IPOTIKEHHH
BCEH JKH3HH; CO3HATENBHOE OTHOIIEHHE K HEIPEPBIBHOMY 00pa30BaHUIO KaK YCIIOBHIO YCIEIIHOM
mpodecCUOHAEHON B OOLIECTBEHHOM JeATEILHOCTH;

~ FOTOBHOCTB ¥ CIIOCOOHOCTH K CAMOCTOSTEILHOM TBOPYECKOM U OTBETCTBEHHOMN NEeATEIbHOCTH,

— TOTOBHOCTb K KOJJIEKTHBHON paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B 00pa3oBaTeNbHOM,
OBIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeOBATEIbCKOMN, [IPOSKTHOM U APYTHX BHAAX A€ATEITHHOCTH;
— OTHOIIIEHHE K MPOPECCHOHANBHON eITETBHOCTH Kak BO3MOXKHOCTH YUaCTHA B PEIICHUH JIHYHBIX,
OOILIECTBEHHBIX, FOCYaPCTBEHHBIX, 00IEHAIIMOHATLHBIX TPOGIIEM;
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* MeTanpeIMeTHbIX!:
— YMCHHC CaMOCTOATCIIPHO OIIPECAC/IATL HCIH ACATCIIBHOCTH U COCTaBIISITE ILJIaHBI ACATCIIBHOCTH,

CaMOCTOATENIBHO OCYIICCTBIATE, KOHTPOJHPOBATE M KOPPEKTUPOBATE NEATEIHLHOCTE; HCIIOIB30BATh
BCE BO3MOXHBIC pECYpChl IS HOCTHIKEHHs IIOCTABIECHHBIX LelNeH W peaau3alud II1aHOB
JEATENILHOCTH; BBIOMpPATh YCICHUIHBIE CTPATETHH B PA3IMYHBIX CHTYAIUIX;

~ yM€HME NPOAYKTHBHO OOINAThCA W B3aUMOJCHCTBOBATH B MPOLECCE COBMECTHOM JIEATEIHHOCTH,
YYUTBIBATH TIO3ULIUH JPYIUX YYaCTHUKOB NEATEIBHOCTH, 3P HEKTUBHO paspeaTs KOHPIHKTEI;

— BJIaJICHHE HABBIKAMM I103HABATE/IBHON, Y4eOHO-HUCCIEN0BATENBCKOM U IPOEKTHOMN NEATEILHOCTH,
HaBBIKAMH DPa3peIleHHs IMpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTENHHOMY IOHMCKY
METOJIOB PELICHUS IIPAKTHYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB IT03HAHHSI,

— TOTOBHOCTB M CIOCOOHOCTH K  CaMOCTOSTENbHONW  HH(GOPMANHOHHO-IIO3HABATENBHOM
IEsTeNIBHOCTH, BKJIOYas YMEHHE OPHEHTHPOBATHCS B PA3NIMYHBIX HCTOYHHKAX HHQoOpManmy,
KPUTHYECKH OLCHUBATL M HMHTEPIPETHPOBATh MHGOPMANHMIO, IOIYYACMYI0 U3 PasIHyHbIX
HUCTOYHHUKOB;

— BJIAZICHHUC SI3BIKOBBIMH CPEICTBAMHU: YMEHME SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHHs, UCTIOB30BaTh aIeKBATHBIC S3bIKOBBIE CPE/ICTBA,

— BJIaJICHUE HABBIKAMHM II03HABATEIBHOH pedUIeKCHM KaK OCO3HAHHUS COBEpIIAEMBIX AEHCTBHH M
MBICTTUTEIBHBIX TIPOLECCOB, UX PE3YNLTATOB M OCHOBAHHM, I'paHUIl CBOEro 3HAHUS U HE3HAHMS,
HOBBIX I103HABATEIBHBIX 3a1a4 M CPEACTB IUIS UX TOCTHIKEHH;

— IHENCYCTPeMJICHHOCTh B IIOHMCKAX M IPUHATUH pELIEHUH, COOOPa3sUTETHHOCTh M HHTYHIHS,
Pa3BUTOCTh IIPOCTPAHCTBEHHBIX MPENCTABJICHHH; CIIOCOOHOCTP BOCIPHMHMMATH KpacoTy o
FapMOHUIO MHpa;

* IPeAMETHBIX:

Dnemenmyl meopuy MHOJICECE U MAMEMAMULECKOT TOZUKY

- OmnepupoBaTh NOHATHUSAMH: KOHEYHOE MHOXECTBO, DIIEMEHT MHOXECTBA, IIOJMHOXECTBO,
nepeceyeHre M OObEIMHEHHE MHOXECTB, YUCIOBBIE MHOXECTBA Ha KOOPIMHATHOM NpsAMOIi,
OTPE30K, HWHTEpBal, IOJIYyUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOH TO4KOW, rpaduueckoe
IIpeICTaBJIEHHE MHOXECTB HA KOOPAMHATHOM ILIOCKOCTH;

- OIEPHpPOBATh IMOHATHAMM: YTBEPKICHHE, OTpHIIAHHE YTBEPMKICHUS, HCTHHHBIE W JIOXKHEIE
YTBEPXKACHUS, TPUIMHA, CIICACTBUE, YaCTHRIA Clly4all OOLIETo yTBEPXKICHUS, KOHTPIPUMED;

- IPOBEPATH NPHHAIIEKHOCTD 3JIEMEHTA MHOXECTBY;

- HaXOJUTh MepeceveHre U 00be IMHEHNE MHOXKECTB, B TOM YHCIIe IPECTABICHHbIX Ipa@uuecKy Ha
YUCJIOBOM NPAMON U HA KOOPAUHATHOM IIOCKOCTH;

- IPOBOJIUTE JOKA3aTENLHEIE PACCYHKIEHUS 11 OOOCHOBAHUS HCTHHHOCTH YTBEPHKICHUI.

Yucaa u evipadicenust

- CBoGonHO OmepHpoBaTh MOHATHAMH: IENOE YHCIO, NENMMOCTh HHCEll, OOBIKHOBEHHAS IpoOh,
JeCATHYHass OpoOb, pPalMOHAIBHOE YHCIO, TPHOJMKEHHOE 3HAUEHHE YHMCla, YacTb, JOJIf,
OTHOIIECHHE, IIPOLEHT, ITOBBIUICHUE U IIOHMKEHUE Ha 3aJaHHOe YHCJIO MIPOLEHTOB, MacuTal;

- IPUBOJMTD IIPUMEDPBI YUCEIT ¢ 3aJaHHBIMU CBOMCTBAMH JIEJTHMOCTH;

- OIEPHUPOBAThH IOHATHAMM: JIOTapu(M UHCIIa, TPUTOHOMETPHUYECKAs OKPYXHOCTb, paJfaHHas H
rpanycHas Mepa yria, BeJIMYMHA yI7a, 3aJaHHOr0 TOYKOH Ha TPUTOHOMETPUYECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHI€HC ¥ KOTAHT€HC YIJIOB, UMEIOIIMX IPOU3BOJIBHYIO BEIMINHY, YHCIIA € U |

- BBIIOJIHATE apUPMETHIECKHE JEHCTBHS!, COYETas YCTHBIC U NMCEMEHHbIC IPUEMBI, IPUMEHSS IIpU
HEOOXOMMOCTH BBIYHCIIUTENBHEIE YCTPOHCTBA;

- HAxXOJUTh 3HAYEHUS KOPHA HATYPalbHOH CTENEHH, CTENEHHU C PallHOHATBHBIM IIOKA3aTENIEM,
norapumMa, HCIONE3Ys HPH HEOOXOAUMOCTH BBIYHUCIIUTEIbHBIE YCTPOHCTBA;

- MOJIb30BATEHCS OLIEHKON ¥ NPHUKUAKOH MY MPaKTHUYECKUX pacyueTax;

- NMPOBOAMTEL MO M3BECTHBHIM (GopMyiaM W IpaBmiiaM IpeobpasoBaHusl GYKBEHHBIX BBIPAXKEHMH,
BKJIFOYaOUIMX CTENEHH, KOPHH, JTOTapu(MBbl H TPUTOHOMETPHYCCKHE (YHKIIHHY;

- HaxOIUTh 3HAYEHUS UHCIOBBIX M OYKBEHHBIX BBIPAXKCHHH, OCYIIECTBJIAS HEOOXOAUMBIE
NIOICTaHOBKHU U TIpeoOpa3oBanus;

- H300paxaTh CXeMaTH4eCKH yIoJl, BEIMYMHA KOTOPOTO BRIPAXKEHA B IPaycax WM pajuaHax;



- HCIIOJIB30BATh IIPY PELIECHHH 3a]a4 TaOIUYHbIEe 3HAYCHUS TPUTOHOMETPUIECKUX (DYHKIIHH YIIIOB;
- BBINIOJIHATE NIEPEBOJ] BEJIMUMHEI YITIa U3 paJldaHHON MEpHI B rpallyCHYIO U 0OpaTHo.

Ypasuenus u nepasencmea

- Pemarsr panmoHanbHble, ITOKa3aTelbHbIE U JIOrapH(MHYECKHE YPaBHEHHS W HEPABEHCTBA,
IPOCTEHIINE HPPAIIMOHANBHBIE U TPUTOHOMETPHUYECKIE YPaBHEHY S, HEPABEHCTBA M UX CHCTEMBI;

- UCIIOJIb30BaTh METO/BI PEICHHs ypaBHEHWUH: NPUBENEHUE K BHIY "TIPOU3BENCHUE PABHO HYJIO"
WM "'"JacTHOE paBHO HYJIO", 3aMeHa IIEPEMEHHBIX;

- UCIIONB30BaTh METO] HHTEPBAJIOB [UI PELICHUS HEPABEHCTER;

- CTIOJIb30BATh IPapuUeCcKHil METO UL NPHOIMKEHHOTO PEIleH s YPaBHEHUH i HEPABEHCTB;

- u300paaTb Ha TPHTOHOMETPHYECKOH OKPYXKHOCTH MHOMXECTBO pEIICHHH IPOCTEHIIHX
TPUTOHOMETPHUUECKUX YPaBHEHHH ¥ HEPABEHCTB;

- BBIIONHATE OTOOp KOpHEH VypaBHEHHU WM pElIeHUH HEPaBEHCTB B COOTBEICTBHH C
JONOJHUTENBHBIMY YCIOBUSMH U OIPaHHYCHUSMH.

Dyuxyuu

- OnepupoBaTh MOHATHAMH: 3aBUCHMOCTH BEIHYMH, (QYHKIMS, apryMEHT U 3Ha4YeHue (yHKIMH,
006J1acTh OIpesieNieH s ¥ MHOXKECTBO 3HaUeHMH GyHKIMH, rpaduk 3aBucuMocTH, rpaduk GyHKIMH,
Hynd (QYHKOMH, TPOMEXYTKHM 3HAKOIIOCTOSHCTBA, BO3pAacTaHHE HA WYHUCIOBOM IIPOMEXYTKE,
yOBIBaHHE Ha 4YHCIOBOM IIPOMEXYTKE, HauOoJsblllee W HaUMEHbIee 3HaueHWe (YHKIUMA Ha
YHCIIOBOM IIPOMEXYTKE, IEpHOANYECcKas GYHKIMS, IEPUOJ, YeTHAs U HeueTHas (YHKIIHY;

- OIIEpUPOBaTh IOHATUAMHM: IIpsAMas M 0OpaTHas MIPONOPLHOHAIBHOCTD, THHEHHAS, KBaApaTHYHAS,
norapudMuyecKas 1 rokazarenbHas QyHKIUH, TPUTOHOMETPpUYECKHE QYHKIH;

- ONpENENATh 3HauYeHHEe (QYHKIMHM 10 3HAUCHHIO apryMeHTa MpPH pPas3MYHbIX CIIoco0ax 3alaHus
dbyHKUNY;

- CTPOUTH rpaduKy U3yUCHHBIX (DYHKIMIA;

- OIIMCBIBATH 110 rpad¥Ky W B IPOCTEHIINX CITydasx 1o GpopMyle MOBEeICHHE U CBOUCTBA QYHKIMIA,
HaXOJIUTb N0 TpaduKy QyHKIMK HANOOIBIINE U HAUMEHBIIIHE 3HAYECHHS,

- CTpPOHMTh O3CKHM3 rpaduka QYHKIMH, YIOBJIETBODSIOIIEH NpUBeNeHHOMY HabOpy YCIOBHM
(TpOMEXXYTKH  BO3pacTaHus/yObIBaHUS, 3HaueHHWE (QYHKIMM B 3aJAHHOM TOYKE, TOYKH
5KCTPEMYMOB, aCUMIITOTH], HYJIH (DYHKIIHHU | T.1.);

- pelaTh ypaBHEHMs, NPOCTEHINNE CHCTEMBI YpaBHEHUH, HMCIIONB3Ys CBOMCTBa (YHKIMM H WX
rpaguKoB.

Dnemenmol MamMemMamu4ecKo20 aHanu3a

- OneprpoBaTh NOHATHUAMH: NPOU3BOJHAT (YHKIUM B TOUKE, KacarejbHas K rpaduxy QyHKIHH,
Ipou3BOJHAS QYHKIIHH,

- BBIYMCIIATE IPOU3BOAHYIO OIHOWIEHA, MHOTOWIEHA, KBaJPAaTHOTO KOPHS, IPOM3BOIAHYIO CYMMBI
GyHKUMH;

- BBEIYUCIATDL IPOU3BOAHBIE JIEMEHTAPHBIX (YHKIUH M MX KOMOMHAIMM, UCIONB3YS CIIPABOYHEIE
MaTepHabl;

- HCCIENOBaTh B IPOCTEHIINX cIydasx (GYHKUHH HAa MOHOTOHHOCTb, HAXOOUTh HAaWOOJLIIHE H
HaMMEHBIINE 3HaYeHus QyHKLHH, CTPOUTh rpaguKy MHOTOWICHOB U MPOCTEHIINX PallHOHAIBHEIX
(byHKUIUH ¢ MCIIONB30BAaHKMEM allllapaTa MaTeMaTHIeCKOTO aHajIH3a.

Cmamucmuka u meopus 6epoamHocmets, 102UKa U KOMOUHAMOPUKA.

- IMeTp mpencTaBleHHE O OMCKPETHBIX U HENPEPHIBHBIX CIYYaMHBIX BEJIMYHHAX U
pacIpeneneHusX, O He3aBUCUMOCTH CITyYaifHBIX BETHUHH;

- IMETB TPEACTaBIEHAE O MATEMAaTHYECKOM OXHUIaHHH U JTUCTIEPCHUH CITyYalHBIX BEJIHYNH;

- UIMETh NPEACTaBICHHE O HOPMAIBHOM PACIIPEe/ICTICHUH U IIpUMepax HOPMaJIBHO paclpeaeIeHHbIX
CIIy4alHBIX BEJIMYUH;

- IOHUMATh CYTh 3aKOHa OOJIBIINX YUCET U BRIOOPOYHOTO METOIa U3MEPEHHST BEPOSITHOCTEIH;

- HMETh NpeAcTaBjieHHe 00 YCJIOBHOH BEPOSTHOCTH M O IOJHON BEpPOSTHOCTH, NMPHUMEHSTH HX B
peLIeHHH 3aay;

- UMETh IPEJCTABICHHE O BaXKHBIX YACTHBIX BHAAX paclipelefieHHH W NPUMEHSTh WX B pellIeHHH
3aJay;



- UMETH NPEJCTABICHIE O KOPPEIALUH CyUaliHbIX BETHYMH, O TMHEHHOU perpeccui.

Texcmogyvie 3a0a4u

- Pemate 3aauu pa3HbIX TUIOB, B TOM YKCJIE 33/1a4H TIOBBIIICHHOH TPYIHOCTH;

- BEIOMpPATh ONTUMAJIBHBIN METO PELICHHUS 3a1a4d, PACCMATPHBAs Pa3JIYHBIE METOIBI,

- CTPOUTH MOJIENb PEHICHUS 33/1a4H, TPOBOIUTE JOKa3aTeJIbHBIE PacCyKICHHUS;

- pemath 3amaud, Tpedymoume nepedopa BapHaHTOB, MPOBEPKH YCIOBHA, BHIOOpA ONMTHMAILHOTO
pe3ynbTara;

- QHANM3UPOBATh W HHTEPIPETUPOBATH Pe3yibTaThl B KOHTEKCTE YCJIOBHS 3aJaud, BHIOHpAThH
pelueHus, HE TPOTHBOPEYAIINE KOHTEKCTY;

- TIEPEeBOJAUTD IPU PEIEHUH 3aJadyd HHGQOpMALUIO U3 OXHOH (OpMBI B APYTYIO, HCIOJB3YS IPH
HEOOXOIMMOCTH CXeMbl, TabIuIbl, rpaduKH, qHarpaMMBbl.

l'eomempusn

- OmnepupoBaTh NOHATUAMH: TOUKa, NpsMas, IUIOCKOCTB B IPOCTPAHCTBE, NApalIEIbHOCTh HU
MEPIEHIUKYIISIPHOCTD MIPSIMBIX M IIOCKOCTEH;

- TIPAMEHSTH I PELICHUs 3aad reoMeTpudeckue (akThl, €Cly YCIOBUS NMPUMEHEHHS 3a/J1aHbl B
sBHOU opme;

- pelarth 3a/1a49d Ha HAXOKJCHHE TeOMETPHYECKIX BEJIHYHH 10 00pasiaM WK ajropuTMaM;

- Ienath (BHIHOCHBIE) IJIOCKHUE YEPTEKH U3 PUCYHKOB OOBEMHBIX QUTYP, B TOM HHCIIEC PHCOBATH BUI
CBEPXY, COOKY, CTPOUTH CEYCHUS MHOTOTPaHHUKOB,;

- W3BJIEKATh, MHTEPIPETUPOBATh U NPeoOpa3oBhBaTE HHPOPMALHIO O TEOMETPHYECKHX (urypax,
IIpeICTaBICHHYIO Ha YePTeXKax;

- NPUMEHATH TeoMeTpuueckue (axThl [UIs pelIeHds 3aJad, B TOM YHCIE IIPEAITOJararoIiux
HECKOJIBKO IaroB perieHus;

- OTIHMCHIBATh B3aUMHOE PACIOJI0KEHHE IIPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

- opmynupoBaTH CBOMCTBA U PHU3IHAKH GHUTYD;

- IOKa3bIBaTh T€OMETPUYECCKUE YTBEPIKACHHUS,

- BIAAETh CTAHJAPTHOM KiIaccHUKamueHd MpOCTPaHCTBEHHBIX (uUryp (mupaMumbl, MNPHU3MBIL,
napaiyieslenunebl);

- HaX0oUTh 00BEMBI U IUIOIIANH [TOBEPXHOCTEH r€OMETPUIECKUX Tel ¢ IPUMEHeHHEM GopMyT;

- BBIYMCIISATD PACCTOSHUS M YIJIBI B TPOCTPAHCTRBE.

Bexmopwi u koopounamer 6 npocmpancmee

- OnepupoBarh NOHATHAMM JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJH BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YroJI MEXIY BEKTOPaMH, CKaJIIPHOE MPOU3BEACHHE
BEKTOPOB, KOJUTHHEAPHBIE BEKTOPHI;

- HaXOJWTHh PACCTOSHUE MEXIY IBYMsS TOYKaMM, CYMMY BEKTOPOB U IIPOM3BEICHHE BEKTOpa Ha
YHCJIO, YrOJl MEXAY BEKTOpaMH, CKaJIIPHOE IpPON3BEAEHHEe, DPACKNIAAbIBATL BEKTOP IO JBYM
HEKOJUIHHEAPHBIM BEKTOpaM;

- 33]1aBaTh INIOCKOCTb YPaBHEHHUEM B IEKAPTOBOH CUCTEME KOOPIAUHAT;

- peIaTh MPOCTeHINIe 3a1a4i BBEICHHEM BEKTOPHOIO Ga3uca.

Hcmopus mamemamuxu

- IlpencraBnsaTe BKJIAJ BBIIAIOUIMXCS MATeMAaTHKOB B Pa3BUTHE MATEMATHKM M HHBIX HAYYHBIX
obiacTeii;

- MOHMMATh POJIb MATEMATHKH B pa3BUTHU Poccuu.

Memoowr mamemamuxu

- Mcnonp30BaTh OCHOBHBIE METOIBI JIOKA3aTEIbCTBA, MPOBOAMUTH OKA3ATEIBCTBO M BBIIOJIHATE
OIIPOBEPKEHUE;

- IPUMEHSATH OCHOBHBIC METO/IbI PEIICHUS MATEMAaTHUECKUX 3a/1ay;

- Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NPHUPOAE XapaKTepH30BaTh KpacoTy M
COBEPIIIEHCTBO OKPYKAIOIIEr0 MUPa U MIPOU3BEICHHI HCKYCCTBA,

- IPUMCHATH HpOCTeﬁIIIPIe OporpaMMHBIE CpEACTBA H 3JIEKTPOHHO-KOMMYHHUKAWUOHHEBIC CHCTEMBI
IIPH peIlieHHH MaTeMaTHYECKHX 3ajad.



2. CTPYKTYPA U COJEPKAHUE YYEBHOMN TUCIUITTAHBI

2.1. O0bem yyeOHOH TUCUMIUIMHBI ¥ BHABI Y4e0HOI paboThl

Bug yuebHO#H paboThI O6neM uacos
O6bem o0pa3oBaTebHON NPOrpaMMBbI Y4eOHOM AN CIMIINHDI 254
B TOM YHCJIE:
TEOPETHIECKOe 00yUeHne 78
n1abopaTopHble pabOTHI (eciu npedycMompeno) -
NPaKTHYECKUE 3AHATHSI (€CaU NPeOyCMOMPEHO) 156
MHIMBHIYaJIbHBIA [IPOEKT (ecau npedycmMompeHo) -
KOHCYJIbTallu! 2
caMoCTOsITe IbHAs paboTa obyuaromerocs (BCero) (eciu npedycmompero) -
B TOM YHCJIE;
camocToATeNbHas paboTa HaJl HHINBUYaIbHBIM IIPOEKTOM (eciu -
npedycCMOmpeHo)
IlpomekyTouHas arrecTanus (Oxkzamen) 18
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3.XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM NEATEJbHOCTH

CTYJIEHTOB
COJIEPKAHUE XAPAKTEPUCTVIKA OCHOBHBIX BUIIOB NEATEJILHOCTH
OBYYEHIS CTYIEHTOB (HA YPOBHE VUEBHBIX JIEMCTBUIN)
BBeueHne O3HaKOMH€HI/Ie C pPOJBKO MATCMATUKH B HAYKE, TCXHHKE, OKOHOMHKE,

MHGOPMAaLMOHHBIX TEXHOJIOTHSX U NIPaKTHUECKOH IesTENEHOCTH.
OsHakoMJIEHHE C LeNSIMH H 3a/adaMy M3Y4eHHs] MaTeMaTHKH NPH OCBOCHUH
npodeccuit CI1O u cnenuansrocreit CI1I0

AJI'EBPA

PaszBuTne monsaTHs
0 Yucje

BrinosnHenne apudMeTHdecKux IEHCTBHH HajA 4YWCIaMH, coueTas YCTHBIE H
THCEMEHHBIE IPHEMBI.

Haxoxpenue npubMmKeHHBIX 3HAYEHMH BENMUMH M IOTPEIIHOCTEH
BBIUMCICHUH (aOCOMIOTHOH M OTHOCHUTENBHON); CpaBHEHHE YMCIOBBIX
BBIPAKEHHUH.

Haxoxxnenue ommnOOK B mpeoOpa3oBaHUSAX M BEIMHCIEHHSX (OTHOCHTCA KO
BCEM IIYHKTaM IIpOIpaMMbl)

Kopun,
JIOrapHQMblI

CTENeHH,

O3HaKOMJIEHHE C TIOHATHEM KOpHS n-H CTENEHH, CBOMCTBAMH DPAJUKAJIOB H
IIpaBHJIaMH CPAaBHEHHUs KOpPHEH.

dopMynupoBaHue ONpeNesIeHUsT KOpPHS W CBOHCTB KOpHeH. Breramcienue u
CpaBHEHHUE KOpHEH, BBIIOIHEHHUE IPUKHIKHA 3HAYCHUS KOPHS.
[Ipeobpa3zoBanne YUCIOBBIX U OYKBEHHBIX BBIPAKEHHUH,
pauKaibl.

BeimosiHeHME pacyeToB 1o GopMynaM, COAepXKaIM paluKaibl, OCYIECTBIISAA
HeoOXO0IMMEBIE MTOICTAHOBKY U NIpeobpa3oBaHusl.

Omnpenenenyie paBHOCHIIBHOCTH BBIPAXKEHUH ¢  paJHKallaMH.
UppalMOHANBHBIX YPaBHEHHUH.

O3HaKOMJICHHE C IOHATUEM CTEIEHU C IEHCTBUTENBHBIM IOKA3ATEIEM.
Haxoxmenune 3HauYeHHWH  CTENCHH, HCIOJNB3YyS IpU  HEOOXOIUMOCTH
MHCTPYMEHTAIBHBIE CPECTBA.

3anuchlBaHMe KOPHS #-if CTENICHH B BUJE CTEIEHU ¢ APOOHBIM ITOKa3aTeseM U
Hao6opoT.

dopmynupoBaHue  CBOHMCTB  cTeneHed.  Belumcnenue  cremened ¢
palOHANIBHEIM 10Ka3aTesleM, BBIIIOJHEHHE INPHKHIKH 3HAYEHHSA CTEIEHH,
CpaBHEHHE CTEIEeHEH.

[MpeobpazoBanue YHCIOBBIX M OYKBEHHBIX BBIDAKEHMH, COJEPXKALIUX
CTEIICHH, MpPHUMEHAs CBOMcTBa. PelneHue I10Ka3arelIbHBIX YpaBHEHMI.
O3HakOMJIGHHE C TPUMEHEHHWEM KOpHEH M CTEeNeHeH IpU BBIYUCIICHUH
CpenHUX, HOEJICHUHU OTpe3Ka B «30JJOTOM CeYeHUU». PCHJCHI/IerI/IKJIaIIHLIX
3a/1a4 Ha CJIOXKHBIE TPOLEHTHI

COACPKalInux

Pemenue

IIpeoOpazoBanne
anredpanyecKux
BbIpaXKeHU

BemmonHeHre  npeoOpa3oBaHUR  BHEIPAXKEHUH, bopmy,
CBSI3aHHBIX CO CBOMCTBaMH CTEICHEH U JTorapuMoB.
Onpenenenue o0nacTH  AOMYCTUMBIX  3HAUYEHHH
BBIPAIKEHUSI.

Pemenue norapuMuIecKuX ypaBHEeHUH

IIPUMEHEHNE

norapuMHUIECKOTO

OCHOBBI TPUTOHOMETPUH

OcHOBHbBIE TOHATHA

M3yuenne paJMaHHOTO METOAa H3MEPEHHs YIJIOB BpallleHMs HHX CBS3H C
rpagycHoit mepoit. M3o0paxeHHe yINOB BpalleHHUs Ha OKPYKHOCTH,
COOTHECEHHE BEIMYMHBI YTJIA C €r0 PACIOIOKECHUEM.

DopMYITHPOBAHUE ONPENCICHAN TPUrOHOMETPUYECKUX (QYHKUMHA A yIIIOB
II0BOPOTA ¥ OCTPBIX YIJIOB HPAMOYTOJBHOTO TPEYTONBHHUKA M OOBICHEHHE HX
B3aHMOCBSI3H

15




OcHoBHBIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPHUYECKHX TOXAECTB JJIS BBIMHCIICHUS
TPUrOHOMETPUYeCKHe | 3HAUCHUH TPUTOHOMETPUUYECKUX (YHKIMH 10 OAHOH U3 HUX
TOKIECTBa
IIpeoGpazoBanus Nsyuenne ocHOBHBIX (opmyn TpuroHoMeTpuu: GOPMYIBI  CIOXKEHHUS,
NpoCTEeHINX YABOCHHs, IPeoOpa3’oBaHUsA CYyMMBl TPHUTOHOMETPUYECKHX (YHKIHHA B
TPUTOHOMETPHYECKHX | IIPOU3BEICHUE W TPOM3BEICHHS B CYMMY M IPUMEHEHHE IIPH BBIYHCICHUH
BhIpaXeHMH 3HAYEHH TPUTOHOMETPHYECKOTO BBIPAXKECHHUS U YIIPOILEHHUS €T0.
O3HaKOMIICHHE CO CBOMCTBAMH CHMMETPHH TOUYEK HA EAHHUYHOU OKPYIKHOCTH
U [IPUMEHEHHE UX IS BEIBoAA GOPMYI IPUBEACHHS
Ipocreiimue Pemenne mo ¢opMynaM u TPUTrOHOMETPHYECKOMY KpPYTy MpPOCTEHINNX
TPUTOHOMeTPHYeCKHe | TPUIOHOMETPHYECKUX YPAaBHEHHIL.
YPaBHEHHHA u | [IpuMeHenne o0mux METOIOB peIIeHHs YpaBHCHHWH (MpUBEACHHE K
HepaseHcmea JUHEHHOMY, KBaIpaTHOMY, METOJ pa3JIOKEHUS Ha MHOXHUTEIH, 3aMEHBI
IIEPEMEHHON ) IPH PEIICHUN TPUTOHOMETPUYECKIX YPAaBHEHUH.
VYMeHHe OoTMedaTbh Ha KpYre peLIeHHs NPOCTeHINUX TPHUTOHOMETPHYECKHX
HEpPaBEHCTB
Apxkcunyc, OsHaxkoMII€HHE C IOHATHEM O00PaTHBIX TPUTOHOMETPUUYECKUX (YHKIIHIH,
APKKOCHHYC, Nsydenne ompeneneHuii apkcuHyca, apKKOCHHyca, apKTaHreHca dYHcha,

APKTAHI€HC YHC/Ia

bopMmynupoBaHue WX, H300paKCHWE Ha  CAMHUYHOMN

IPUMEHEHHUE NIPY PEHICHUH YPaBHEHUH

OKPYXXHOCTH,

®YHKIINHU, UX CBOMCTBA U TPAGUKH

OyHKIUH.

IousiTue 0
HeNpepLIBHOCTH
pyHKUINH

O3HakoMJIEHHE C MOHATHEM IIEPEMEHHOM, NpUMEPaMH 3aBHCHMOCTEH MEXay
HepEMEHHBIMH,

OsHakoMJIEHHE C MOHATHEM IpaduKa, ONpeHeICHHE IPUHAIICKHOCTH TOUKH
rpapuxy ¢ynxiumn. Onpenenenue no ¢opMyie Ipocreilneil 3aBUCUMOCTH,
BUa ee rpaduxa. BrlpaxeHuwe mo Qopmysne OAHOH IEepeMEeHHOH uepe3
IpyTHE.

O3nakoMJIeHHe ¢ omnpezeenneM QyHKuuu, GopMyIupoBaHUE €ro.
Haxoxenue o6nacti onpeeneHus 1 006JacTy 3HaueHuN QyHKIUH

CsoiicTBa pyHKUHM.
I'paduueckan
HHTepnpeTanms.
IIpumeps!
(PYHKIMOHATBHBIX
3aBHCHMOCTEH B
peajbHBIX Mpoleccax
U ABJICHHAX

O3HakoMmIleHHE C IpUMepaMH (YHKIMOHAIBHBIX 3aBUCHMOCTEH B peaslbHBIX
Ipoueccax U3 CMEXKHBIX JUCLHUIIINH.

O3HakOMJICHHE € JOKa3aTelbHBIMH DACCYXACHHUSAMH HEKOTOPBIX CBOWCTB
JMHEHHO! W KBagpaTHYHON (QyHKIMH, TPOBENCHHE UCCIIeNOBAHUS JTMHEHHOMH,
KyCOYHO-JIMHEHHOH, ApOOHO-TMHEHHON M KBagpaTHYHOH  QYHKIWH,
noctpoeHue ux rpaduxos. IlocTtpoenne u ureHue

rpaduxos ¢pynkumit. Mccnenosanue Qynxunu.

CocraBnenne BHAOB (YHKIHH 1O NaHHOMY YCJIOBHIO, DEIeHHME 3aJad Ha
IKCTPEMYM.

Brinmonnenue npeobpazoBanuii rpaduka QyHKIMH

Oo6paTHble QpyHKIHI

Wsydenne nowamus obpamuoi ¢ynxkyuu, ONpelelNeHue BUAA U NOCMPOEHUE
epagurka obpamuHou @yHKYuU, HaxodicOeHue ee obnacmu onpeoeneHus u
obnacmu 3Havenuii. IlpuMeHeHue cBOHCTB (QYHKIMMNPH HCCIEIOBaHUH
ypaBHEHUH U pEeIICHUM 3a[a4 Ha 3KCTPEMYM.

O3HaKOMJIEHHUE C ITOHATHEM CI0XKHOH (QyHKIUH

Crenennnie,
MOKa3aTeJbHbIE,
JorapupMuvecKue M
TPUTOHOMeETPHYECKH e
¢y, OGpaTHbIE
TPUTOHOMETPHYECKHE
byHKUNH

Beruncnenue 3HaueHu# GYHKIMH N0 3HAYEHUIO apI'yMEHTa.

OmnpeneneHue IOJOXEHUS TOYKM Ha rpaduxe 10 ee KOoopAWMHATaM H
Hao0OopOT.

Hcnonp3oBaHne CBOMCTB (BYHKUMHA JJIsi CpaBHEHHUs 3HA4YeHUH cTeneHel u
norapuMoB.

IToctpoeHue rpag kOB CTENICHHAIX U JIOTAPAGMUIECKUX (DyHKITIH.

Perenve mokasaTeabHBIX U JOrapu(pMUYEeCKUX YpaBHEHUN U HEPaBEHCTB IO
M3BECTHBIM AJITOPUTMAaM.
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OsHakoMJIEHHE C TIOHATHEM HENpPEepBIBHOH IepHomuyueckodl  QyHKIWH,
(opMyIMpoBaHKE CBOMCTB CHHYCa M KOCHHYCA, [IOCTPOCHHE HXIPadHKOB.
O3HakoMJIeHME C TOHATHEM TapMOHMYECKHX KONEOAHHN W IIpEMEpaMy
rapMOHMYECKMX KOJeOaHUH I ONUCAaHHUs MpPOLECcCOB B (H3UKE M APYTHX
obnacTsx 3HaHHUS.

OsHakomjIeHHE C TOHATHEM pPA3PbIBHOW IIEPHOIMYECKON  (YHKIHH,
QopMynHMpoBaHHE CBOMCTB TaHTeHCa W KOTAHIEHCA, IIOCTPOEHHE HX
rpaduKoB.

[Tpumenenne CBOMCTB byukmmit JUTSt CpaBHEHUS 3HAYCHHUH
TPHIOHOMETPHYECKUX QYHKIMH, PEICHNUs TPUTOHOMETPHYECKHX YPaBHEHHUIH,
Ilocmpoenue epaguxos obpamueix mpuzoHOMempuveckux @OYHKYuil u
onpedenieHue no 2paguram ux ceotcms.

BrinonHeHne npeobpa3oBanus rpadukos

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTensHOCTH

OsnakoMieHUe ¢ MOHSITHEM YHCIOBOHM MOCIIEA0OBATENHLHOCTH, CIIOCOOaMU €€
3aJlaHus, BBIYUCIICHUSIMHU €€ YJICHOB.

Osnaxomnenue ¢ noHsamueMm npeoena nocied08amerbHOCHMU.

OsHakomiieHHE C BBIYHUCIIEHHEM CYMMBI OSCKOHEYHOTO YHCIIOBOTO psila Ha
IpUMepe BBIYUCIEHHUS CYMMBbl OECKOHEUHO YOBIBalOmIeld reoMeTpUdecKoit
IPOTPECCHHU.

Pemenue 3amaq Ha mpuMeHEHHE (HOPMYIBI CYMMBI OECKOHEYHO yOBIBaIOIIEH
reOMETPUUECKOHN IIPOTPECCUU

IIpousBognass u ee
npuMeHeHue

O3HaKOMIICHHE C TOHSATHEM [TPOU3BOIHOM.

Msyuenne u QopMyNIHpOBaHHE €€ MEXaHHYECKOro H TEeOMETPHYECKOro
CMBIC/IA, H3Yy4YCHHE AQJITOPUTMa BBIYUCICHHS IPOU3BOJHOH Ha IpHMEpE
BBIYHCJIEHHS MTHOBEHHOH CKOPOCTH M YIJIOBOTO k03¢ hHLIMeHTaKacaTeIbHOM.
CocraBiienue ypaBHEHHs KacaTelbHON B ob1ieM Bue.

YcBoenne  mpaBun  AubdepeHIHpoBaHUSA,  TAONUIBI  TPOU3BOIHBIX
aNeMEeHTapHBIX (QYHKUMH, npuMeneHue it auddepenuuposanus GyHKIINH,
COCTaBJICHHsI ypaBHEHUS KacaTeIbHOH.

N3yueHue TeopeM 0 CBS3M CBOMCTB (QYHKLMH U IPOM3BOAHON, (popMyIHpOBKa
UX.

ITpoBenenye ¢ MOMOIIBIO IIPOU3BOAHON HCCIENOBaHUSA (DYHKIIUH, 3aIaHHOM
bopmyIToit.

VcranoBileHHE CBSI3M CBOMCTB QYHKIMH U IPOM3BOJHOM 110 MX rpadukam.
IlpuMeHeHHEe NPOM3BOMHOH ANl  peleHHs 337ad Ha  HaXO0XICHHE
HauOOoJIbLIero, HAUMEHBIIETO 3HAYCHHUS U Ha HAXOXICHHE DKCTpeMyMa

ITepBooGpa3nas
M MHTerpaJi

O3HakoOMIJIEHHE C TIOHSITUEM MHTErpaja i NepBooOpasHoi,

MzyueHue npaBusa BEIYMCIICHUS [1epBOOOPA3HOI H TEOpeMEl

Hrrorona— JleiOnuna.

Pemenne 3amau Ha CBsA3L NEpBOOOPa3sHON U €€ NPOU3BOAHOM, BBIYMCIICHHE
epBooOpa3HOH I TaHHOH GYHKIIHH.

Pemmenne 3amay Ha NpUMEHEHHWE HHTErpajia JUIs BBIYHUCIECHHS (DH3HUESCKUX
BEJIMYMH U IIOINaAcH

YPABHEHUS 1 HEPABEHCTBA

YpaBHenus u | O3HaKOMJIEHHE C TPOCTCHIINME CBEICHUSIMH O KOPHAX anreOpanmyuecKux
CHCTEMBI ypaBHEHUH, IOHATUAMH HCCIICIOBAHMS YPaBHEHHH U CHCTEM YpaBHEHHH.
yPaBHeHHUIA. H3yyeHne TeOpUHM paBHOCHJIBHOCTH YpPaBHEHHMH U €€ IIPHMEHCHHS.
Hepagpencra u | [loBropeHre 3amuMcH  peIICHHS CTAaHAAPTHBIX  ypPaBHEHWI, I[IPHEMOB
CHCTeMbl HepaBeHCTB | IPe0o0pa30oBaHMs ypaBHEHUH [ CBEICHHS K CTaH/IapPTHOMY YPaBHEHHIO.

¢ nsyms | Pemienne  panuMOHANBHBIX,  HUPpPAllMOHAIBHBIX,  I[IOKa3aTeJbHBIX |
nepeMeHHbIMH TPUTOHOMETPHUYECKHX YPABHEHHUH U CHCTEM.
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HcnonezoBanue cBOHCTB M IrpadUKoB (QYHKUHH IS PELICHUS ypaBHEHMH,
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHHUS CHCTEM.,

Pemenye ypaBHEHMH ¢ IIpHMEHEHHEM BCeX MPHEMOB (pa3loKeHHd Ha
MHOXXUTEJIH, BBEACHUS HOBBIX HEM3BECTHBIX, IIOACTAHOBKH, rpaduyecKoro
METO/a).

Pemenue cucreM ypaBHEHHUH ¢ IPHMEHEHHEM Pa3IMYHBIX CII0COGOB,
OsnakomyneHHe ¢ OOMIMMM  BONPOCaMM  peUIEHHs HEPaBEHCTB M|
MCII0/IE30BaHKME CBOMCTB U rpaduKoB QYHKLHUH IpH PEIICHUH HEPABEHCTB,
Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM Da3IHYHbIX
crioco0oB.

[IpuMeHeHMe MaTeMaTHUeCKHX METONOB [UIS PEICHHsS COMepiKaTelIbHAIX
3a/lay M3 Pa3NMuHBIX oOnacTedl Hayku W NpakTHKU. VHTepupeTHpOBaHME
pE3yJIBTATOB C YHETOM PEANbHBIX OrpaHUYCHHIH

9JIEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOAATHOCTEHN Y CTATUCTUKH

OcHOBHBIE IOHATHS
KOMOMHATOPHKH

Wsyuenne mpaBmna KOMOMHATOPMKH ¥ TIPHMEHEHHE T[IPH  pEUICHHH
KOMOMHATOPHBIX 3a/1ad.

Pemenne xomMOHHATOpPHBIX 3amad MeTOIOM Iepebopa © IO MpaBHIY
YMHOXEHHSL.

O3HakomjieHHE ¢  [OHATUSAMH  KOMOWHATOPHKH:  pa3MENICHUSIMH,
COYETAHUSIMH, IIEPECTAHOBKAMH U GOPMYJIAMH JJISl UX BBIYHCIICHUS.
OO6bacHeHHe W npuMeHeHHe (OpMYNT A BEMHCICHHA pa3sMEIleHHIH,
IIEpECTaHOBOK M COUETAHMH NpH pEIIeHUH 3a1ay.

Osnakomiienue ¢ SunomoMm HpioToHa U TpeyronbHukoM [Tackans.

Pemenue mnpakTHYecKHX 3a7ad C HCHOJB30BAHUEM IOHSATHHA H IIpaBHII
KOMOHHATOPHKH

JJIeMEHTBI TeOPHHI

M3yueHne KITaCCHYECKOTO ONPEeICHNUs] BEPOSATHOCTH, CBONUCTB BEPOSTHOCTH,

BepOSITHOCTeH TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMoTpeHne npuMeEpOB BBIYHMCIICHHS BeposTHOCTEH. Pemenwe 3amad Ha

BBIYMCIICHHE BEPOSTHOCTEH COOBITHH
IIpencrapiaenue OsHakoMmiieHHE ¢  [pPENCTaBICHHEM  YUCJIOBBIX  JaHHBIX M HX
AaHHBIX  (TalauIbl, | XapaKTEPUCTUKAMU.
AHATPaMMBblI, Pemenue rmpaxThueckux 3amad  Ha 00paboTKy UHCIOBBIX JIQHHBIX,
rpaguxn) BBIYHCJICHHE UX XaPAKTEPHUCTHK

IT'EOMETPUSA

IIpamble 1 iiockocTH | PopMyIMpOBKa u IIpUBEICHHE JI0Ka3aTeJbCTB [IPU3HAKOB

B MMPOCTPAHCTBE

B3aMMHOIOPacloNOXKEHHsl NpPAMBIX M IJIOocKocTed. Pacrno3nHaBanwe Ha
yepTexax U MOJAEIAX pa3IMUHBIX CIy4aeB B3aUMHOTO PacTIOIOKECHUS MPSIMbIX
¥ IUIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHHH.

dopmynupoBaHHe ONpeneseHUM, NPU3HAKOB H CBOHCTB IapajulebHBIX H
IEePIEHANKYIIIPHBIX INIOCKOCTEH, TBYTPaHHbIX M JINHEHHBIX YTJIOB.
BeinosHeHNE TOCTPOEHHUS YTIIOB MEXAY NPAMBIMH, NPSIMOH M MJIOCKOCTBIO,
MEXTy TUIOCKOCTSIMH 110 OIIMCAHUIO U Paclio3HaBaHUE UX Ha MOJEIISX.
IlppMeHeHne NPU3HAKOB M CBOMCTB PACIIOJIOKEHUS NPSAMBIX M IUIOCKOCTEH
P pemeHuN 3a1ad.

N3obpaxxenne Ha  pUCYHKax M  KOHCTPYHPOBaHHE Ha  MOZEILIX
NEPIEHANKYISIPOB M HAKJIOHHBIX K IJIOCKOCTH, INPSIMBIX, IapalelbHbIX
IUIOCKOCTEH, YIJIOB MEXIY INPpsSMOM M IUIOCKOCTRIO M OOOCHOBaHHE
IIOCTPOCHHS.

Pemenne 3amad Ha BBMHCICHHE T'€OMETpHYECKHMX BeaH4IHH. OIUCHIBaHHE
pPaccCTOsHUA OT TOYKH IO IUIOCKOCTH, OT INPAMOH O INIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MY CKPEIIHBAIOMIUMUCS TPIMBIMHU,MEXIY TPOU3BOIHHBIMU
durypamu B IpoOCTPaHCTBE.
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QopMyIpOBaHHE M JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpeM
CYIIECTBOBAHUS, CBOHCTBA).

N3obpaxceHne Ha depTexax U MOJENSX PacCTOSHHS M OOOCHOBAHHE CBOHX
cyxnenn#i. OnpeneneHne W BEIYUCICHHE DPACCTOSHHUM B IPOCTPAHCTBE.
[Ipumenenne GOpMyII ¥ TEOPEM IUTAHUMETPHH UIS PEIICHHUS 3a/ad.
O3HakoMJIEHHE C TIOHSTHEM IAPAJUICNBHOrO IPOEKTHPOBAHMS M €ro
cBOMCTBaMH. Popmynupoeanue meopemMvl 0 HIOWAOU OPMOLOHANLHOT
NpOEeKYUY MHO20Y20IbHUKA.

IIpumenenre Teopun 11 000CHOBAHHUS MOCTPOEHUH 1 BHIUKCIIEHUH.
ApPryMEHTHpOBaHHE CBOHX CY)XIGHHH O B3aUMHOM PacCIIOJIOKEHHM
IIPOCTPAHCTBEHHBIX DUTYD

MHororpanHuku

Omucanve ¥ XapakTepUCTHKA pPa3iMYHBIX BHIOB MHOTOTPAaHHUKOB,
HNEPEUNCIICHUE MX JIEMEHTOB U CBOMCTB.

N3o0paxeHHe  MHOTOTPaHHMKOB W BBHINOJHEHHE  ITOCTPOCHHS  Ha
M300paXKEHUSIX U MOEJIIX MHOTOTPaHHUKOB.

Bergucnenne JHHEHHBIX ONEMEHTOB M YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypalusIx, apryMEHTHPOBaHHE CBOUX CY)KICHHI.

XapakTepucTuka M H300pakeHUE CEYCHHUS, PAaA3GepmKU MHO202PAHHUKOG,
BBIYUCIIEHUE [UIOIAAEH IOBEPXHOCTEN.

IMoctpoenune mpocteiimux ceueHuit kyba, mpu3Mbl, nupaMuasl. [IpuMeHeHne
baxkToOB M CBEICHUN U3 TUIAHUMETPHH.

O3HakOMJIEHHE C BHUJAMU CHUMMETpHIl B IIPOCTpaHCTBE, (QOPMYIIHpOBaHUE
OTIpeNeICeHHH M CBOMCTB. XapaKTepUCTHKA CHMMETPHUHM TeJ BpalleHHS H
MHOTOI'PaHHUKOB.

[TpumeHeHne CBOWCTB CHUMMETPHUH IIPH PEIICHUH 3a7ad.

Ucnonp3oBanue  OpUOOPETEHHBIX  3HAHMHM IS MCCIEHAOBAHHUS M
MOJEMPOBAHM HECIOKHBIX 3a1a4.

N300paxkeHue OCHOBHBIX MHOTOTPAHHHKOB W BBINOJIHEHHWE DPHCYHKOB II0
YCIIOBHSIM 3a7a4

Tenan NMOBEPXHOCTH
BpameHusd

O3HakoMJIeHHE ¢ BUIAMHU TeJI BpalleHus, GOPMYIHPOBaHUE UX OIIpee/ICHH
U CBOMCTB.

GopMynHpOBaHUE TEOPEM O CEUYECHHH IIapa IUIOCKOCTBID M TUIOCKOCTH,
KacateJbpHOI k cdepe.

XapaKTepucTHKa 1 H300pakeHHe Tel BpallleHHs, UX Pa3BEPTKH, CEUCHHS.
Pemenyie 3amay Ha MOCTPOEHHE CEUEHMH, BBIYMCICHUE [JIMH, PACCTOSHHIMA,
yrios, momaneit. [IpoBenenue noxasaTeNbHBIX PACCYXACHUN NMPH PELICHUH
3a/ad.

[IpumeHeHue CBOMCTB CHMMETpPUHU NPU pEIICHUM 3aqad Ha Teja BPaIlCHHUS,
KOMOHHAIHIO TeJI.

N3o6pakeHrne OCHOBHBIX KPYTJIBIX TEJl U BBIIOJHEHUE PHUCYHKA IO YCIOBHIO
33124y

HN3mepenns
reoMeTpun

O3HaKOMJIEHHE C TIOHATHUSIMH IJIOMAIu U 00beMa, aKCHOMaMH ¥ CBOMCTBaMH.
Pemenune 3amad Ha BBIMHCICHHE IUIOMANEH TUIOCKUX QUTYp C IpUMEHEHHEM
COOTBETCTBYIOMMX GopMyn U $aKTOB U3 IJIAHUMETPHH.

M3yyenue Teopem O BEIYHCIEHHH 00HEMOB IIPOCTPAHCTBEHHBIX TeJl, PEeIICHHE
3a7a4 Ha mpuMeHeHue GOopMyJT BEIYUCICHHS 0O BEMOB.

Usyuenue  Qopmyn  1ns  BBUMCIEHHS  IUIOMIAACH  MOBEPXHOCTEH
MHOTOIPaHHUKOB M TEJI BPaIlEHHS.

O3HaKOMJIEHHE C METOJIOM BBIUMCIICHHUS TUIOMIAN TIOBEPXHOCTH Cepsl.
Pemrenne 3ama4 Ha BEIMHUCIICHHE [UIOMAAEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX
TEJ
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Koopaunatsi
BEKTOPBI

O3HaKOMJICHHE C IIOHSTHEM BeKTOopa. I3yueHue OeKapTOBOM CHCTEMBI
KOOpJMHAT B ITPOCTPAHCTBE, IOCTPOEHHE 110 33JaHHBIM KOOPAHUHATAM TOYEK U
IUIOCKOCTEH, HAX0XKAECHHE KOOPAUHAT TOUEK.

Haxoxxyienue ypaBHEHHIH OKpPYXKHOCTH, c(epsl, IUIOCKOCTH. BbIumcieHue
PacCTOSHUN MEXITY TOYKAMH.

M3yuenue cBOWCTB BEKTOPHBIX BEJIWYHH, NPABUJI Pa3jOXECHHS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, IPABHJI HAXOXKIEHHS KOOPJIMHAT BEKTOpa B
IIPOCTPaHCTBE, IIPABUII ACHCTBUHN C BEKTOPAMH, 3aJaHHBIMYM KOOPIAHHATAMH.
[IpumeHeHue TeOpHH NIPH pEeLIEHUH 3a1a9 Ha EHCTBHS C BEKTOPaMH.
M3yueHne CKaISpHOTO MPOHM3BEICHUS BEKTOPOB, BEKTOPHOTO YpaBHEHHS
npsiMoii U mIockocT. [IpuMeHeHre TEOpHH MPH PELICHUHN 3a/1a4 Ha JeHCTBHS
C BEKTOpaMH, KOOPIUHATHEIA METO/l, IPUMEHEHHE BEKTOPOB JUIS BEIYHUCIICHHS
BEJIMYMH YIJIOB M PACCTOSHUM.

O3HaKOMJICHHE C JIOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM
PACIIONIOKEHHH MPSIMBIX ¥ IUIOCKOCTEH ¢ UCIOIH30BAHHEM BEKTOPOB
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4. YCJIOBUS PEAJIM3AIIMA YUYEFHOMN TUCIUILITAHBI
4.1. MarepnaabHO-TEXHHYECKOE o0ecneyeHHe

Jing peanmsanuy IporpaMMmel yueOHOM AuCHUIITMHBE «MareMaTikay MpenyCMOTPEHb!
CIIEYIOIIME CIIELHATbHBIEC TOMEIIEHHUS:

Kabuner «MmareMaTHKH», OCHAIIEHHBIM 000OpPYIOBAHUEM: HATVISAHLIMH ITOCOOHIMHE;
5KpaHHO-3BYKOBBIMH  IOCOOMAMHM,  MHGOPMAIMOHHO-KOMMYHHUKAIMOHHBIMH  CPEICTBAMH;
TEXHHUYECKUMH CPEICTBaMU OOYYEHHUs: MAarHHUTHO-MENOBOH NOCKOH, MYJIbTHMEIHANpPOEKTOPOM,
HOYTOYKOM, BBIXOJIOM B HHTEPHET.

4.2. YyeGHO-MeTOIHYECKOE M HH(POPMALIMOHHOE 06ecriedeHne
4.2.1. Kauroo6ecne4eHHOCTh

HaumeHoBanue uTeparypsbl: aBTop, Ha3BaHUe, BUJ Ton KomuuectBo Hanywupe B
HU3HaHUsA, U3OATENLCTBO M3IaHusA IK3EMIUISAPOB 3AEKTPOHHOI
W3JaHui B 6ubnnorexe Bal'yY

oudorexe Bnl'V B
COOTBETCTBUE C
®I'0OC COO

OcHOBHasl JIuTEparypa
Anre6pa ¥ Hayasa MateMaTHyeckoro aHaiuza: 10 - 11
Knacchl | yueGHUK 15 061eo0pa3oBaTelibHbIX
opraHu3auuii : 6a3oBsiit ¥ yrry6néHHpIl yposHu / 111 2017 50
A. AnvMog [u np.] .- 4-e w3n. — M.: [Ipoceeienue,
463 c. ISBN 978-5-09-045929-7.
T'eomerpus: 10 - 11 knacesl : yueOHHK 1A
001meo6pa3zoBaTebHBIX OpraHu3anui : 6a3oBbIH 1
yry6nénnblit yposuu / JI. C. AtanacsH [u gp.] .— 4-e 2017 50
u3f. — M.: Tlpocsenienue, 255 c. ISBN 978-5-09-
046610-3.

HOHOHHHTCHLH&H JIMTEparypa
MopakoBr, AT. Anre6pa " Hauana
mareMaTHyeckoro aHanusa: 10 - 11 knaccel : B 2 4. / A.
I'. Mopaxoswd .- 13-e n3g., crep. - M.: MHemo3uHa, Y.
1: Yyebuuk. - 400 c. ISBN 978-5-346-01992-3.
Mopakosuu, ATl Anrebpa 7 Havasa
Mmartemaryyeckoro aHanmsa: 10 - 11 kacest : B2 4, / A,
I". Mopaxosuy .- 13-e u3a., crep. - M.: Muemosuna, U.
2: 3apaunuk.- 271 c. ISBN 978-5-346-01992-3.
[Toropenos, A.B. I'eomerpust : 10 - 11 knaccer :
yueOHUK i 00111e00pa3oBaTeNIbHbIX OpraHu3aLuii
6azoBblif ¥ podunbHbli ypoBHK / A. B. Tloropenos .- 2014 51
13-e u3g, — M.: TIpoceeutenue, 175 ¢, ISBN 978-5-09-
032026-9.

2012 49

2012 48

4.2.2, Ilepuoaudeckue U3gaHus

4.2.3. UnTepHET-pEcypchl
1. ®enepanpHOro neHTpa HHPpoOpMalmoHHO-00pazoBaTenbHEIX pecypcoB - URL:
http://fcior.edu.ru/
2. ®enepansHoe Xpanuauine EquHol komteknuu mudpoBsix 00pa3oBaTesbHbIX pecypcos - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHHS YYEEHOM TUCIUILIAHBI

PesyabTaTsl 00y4deHus

MeToabl OlLIEHKH

CryneHT Hay4YuTCs:

Dnemenmul MeopUU MHOJICECME U MAMEMAMUYECKOU TOZUKU

- OnepupoBaTh INOHATHAMH: KOHEYHOE MHOXXECTBO, 3JIEMEHT MHOXKECTBA,
IIOAMHOJKECTBO, IepeceyeHrue U OOBEAMHECHUE MHOXKECTB, YHCIIOBBIC MHOKECTBA HA
KOOpIOMHATHOM IpPSAMOM, OTPE30K, HHTEpBAN, I[IOJYHHTEPBAT, NPOMEXYTOK C
BBIKOJIOTOH TO4YKOM, rpaduyeckoe IpeACcTaBICHUE MHOXECTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

- ONEpHpOBaTh NOHATHAMH: YTBEPXKICHHE, OTPUIIAHME YTBEPIKICHHUS, UCTUHHBIC U
JIOKHBIE YTBEP)KICHHA, IPHUNHA, CIIEACTBHE, YaCTHBIH Ciiydait o0IIero yTBepKIeHuS,
KOHTPIIpUMED;

- IPOBEPSTH NIPUHAJIEKHOCTD 3JIEMEHTA MHOXKECTBY;

- HaxOIHTh NEpeceueHNe U OOBEIUHEHNE MHOXECTB, B TOM YHCJIE MPECTaBICHHBIX
rpadHUYeCK Ha YUCIOBOH MPIMOH H Ha KOOPAWHATHOHN ILTIOCKOCTH;

- TPOBOAUTH JOKa3aTeNbHBIE pacCyXAEHHs M8 OOOCHOBAaHUS HCTUHHOCTH
YTBEPKICHUM.

Yucna u evipasicenus

- CB0OOIHO OTEpHPOBATH MOHATUAMH: IEJI0€ YUCIIO, ACTUMOCTE YUCEN, OOBIKHOBEHHAS
Opobb, AecATUYHas ApoOb, pallMOHAILHOE YHMCIIO, NPHUOIMKEHHOE 3HAYeHHE YHCIa,
4acTh, AOJSA, OTHOIIEHME, [IPOLEHT, MOBBIIICHHE U IIOHWXEHHE Ha 3aJlaHHOE YUCIIO
MIPOLIEHTOB, MacITab;

- IPUBOJMTH IIPUMEPHI YHCEI € 33JaHHBIMU CBOMCTBAMH HEIHMOCTH;

- ONEpHUPOBATh TOHATHSIMH: JOrapupM dYHCIa, TPUTOHOMETPUYECKAs OKpPYKHOCTD,
panguaHHas W TIpafycHas Mepa yIja, BeIWMYHHA YIJa, 3aJaHHOrO TOYKOH Ha
TPUTOHOMETPHUUYECKON OKDPYKHOCTH, CHHYC, KOCHHYC, TaHI€HC M KOTaHI€HC YIJIOB,
HUMEIOIINX IIPOU3BOJIBHYIO BEIHUUHY, YHCTIA € 1

- BBIIOJHATH apudMeTHdeckue AEHCTBUs, COUeTas YCTHBIE M IIMCHMEHHBIE IPUEMBI,
IPHUMEHsS IpYU He0OXOAUMOCTH BEIUHCIUTENbHBIE YCTPOHCTBA,

- HaxOJWTh 3HAYEHHUS KOpPHS HATypaJlbHOM CTENEHM, CTENEHH C paldoOHaJIbHBIM
nokasareyieM, Jiorapudma, HCHONB3Yys TIpH HEOOXOAMMOCTH BBIHYUCIUTEIHHEIC
YCTPOUCTBA,

- I0JIb30BAThCS OLCHKOW M IPUKUAKOH IIPH NPAKTHYECKUX pacdeTax;

- MPOBOJUTH IO H3BECTHHIM (GOpMyJiaM M IpaBHjiaM IpeoOpa3oBaHHUS OYKBEHHBIX
BBIPOKCHHUH, BKIIOYAIOUIUX CTENCHH, KOPHH, JOTapu(MBl U TPHUTOHOMETPHUECKHE
byHKIHH;

- HaXOAMTh 3HAUCHHWS YHCIOBBIX M OYKBEHHBIX BBIPRKEHHH, OCYUIECTBIISSL
HeoOX0IMMBIE IOJCTAaHOBKH U IpeoOpa3zoBaHus;

- n300paXkaTh CXeMaTU4YeCKU yroJjl, BEJM4YMHA KOTOPOTO BhIpaXK€HA B rpajaycax MIId
panvaHax;

- HCIONB30BaTh IPU pEIICHUM 3aJau TabJWYHbIE 3HAYEHHS! TPUTOHOMETPUUYECKUX
GYHKIMH YTIIOB;

- BBITIOJIHATH NI€PEBOJ] BEMUUHBI YIila U3 paJuaHHol Mephl B IpalyCHYIO U 00paTHO.
Ypasuenus u nepagencmea

- Pemars pamnuoHanbHBIE, IIOKa3aTeNbHBIE M JIOTApU(PMHUYECKHE YpaBHEHHS U
HEpaBEHCTBA, INPOCTEHIINE HPpalUOHATIbHbIE M TPUTOHOMETPHUUYECKHE YpaBHEHMUS,
HEPaBEHCTBA U UX CUCTEMBI;

- HCIIOJIB30BAaThb METOIBI PEIICHHS YPaBHEHUH: IPUBEACHHE K BHJY "NpOU3BEICHUE
PaBHO HYJIIO" HJIM "YaCTHOE PaBHO HYJIO", 3aMeHa [epeMEHHBIX;

- HCIIOJIB30BaTh METOJI HHTEPBAJIOB AJIS PEIIEHHS HEPABEHCTB;

- HCHOJIb30BaTh rpaduyecKuil MeTox A TpHOIMKEHHOTO pEIICHHS YPaBHEHHH H

CamocmosmensvH
ble

U KOHMPOJIbHbLE
pabomet,
UHOUBUOYANIbHbBLE

300aHUA.

Ox3zamen.
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HEpPaBEeHCTB;

- u300paxkaTh Ha TPUTOHOMETPHYECKOH OKPYXHOCTH MHOXECTBO —pCIICHHUH
IIPOCTEHIIMX TPUTOHOMETPUYECKHX YPABHEHUH 1 HEPABEHCTB;

- BBIIOJIHATH OTOOP KOpHEH ypaBHEHHH HIIM PEIIECHHM HEPABEHCTB B COOTBETCTBHH C
JIOTIONTHUTEBHBIMHA YCIIOBUSMH U OTPaHHUEHUAMHU.

Dynryuu

- OnepupoBaTh MOHATHAMH: 3aBUCUMOCTb BEJIMYMH, QYHKIHKA, apryMEHT U 3HAUCHHUE
GyHKmuH, 06NacTh OINpeNeeHUus M MHOXKECTBO 3HaueHMH (yHKUMH, Trpaduk
3aBHCHMOCTH, rpadux ¢yHKunn, HynmH (QYHKIMH, MPOMEXYTKH 3HaKOIOCTOSHCTBA,
BO3pacTaHHe Ha YHCIOBOM IPOMEXYTKe, yObIBAHHE Ha YHCIOBOM IIPOMEXYTKE,
HauOoNpllee W HauMeHblllee 3HA4YeHHEe (YHKIUM HAa YHCIOBOM IIPOMEXYTKE,
nepuoauyeckas QyHKIHs, IepUo, YeTHas i HeueTHas QyHKINMY;

- OIIEPUPOBATH IOHATHAMU: IpsiMast ¥ oOpaTHas NPONOPHUOHANLHOCTD, JUHEHHA,
KBaJpaTH4Has, jorapudmMudeckas W MoKa3aTeNbHAas (QYHKIMH, TPUTOHOMETPUYECKUE
bynxmm;

- omnpezensaTh 3HaYeHHe (YHKINN 110 3HAYCHUIO apryMEHTa IpU PasudIHBIX Criocobax
3alaHus QyHKIWH,

- CTpOUTH rpad Ky H3YUEHHBIX QYHKIIMI,

- ONMCHIBaTh MO TpaduKy W B IMPOCTEHIIMX ciydasX 0O (opMmyse MOBEACHHE H
cBoiicTBa (PYHKIMH, HAXOMUTH MO rpaduKy (QYHKIMH HauOONBIIME H HAMMEHBIINC
3HAUCHHUS;

- cTpouTh 3cku3 rpaduka QYHKIMH, YIOBIETBOPAIONUIEH NpHBEAEHHOMY HaGoOpy
ycaoBud (IPOMEXYTKH BO3pacTaHMs/yObIBaHHS, 3Ha4eHHe (QYHKUMH B 3aJaHHOH
TOYKE, TOYKM 3KCTPEMYMOB, &CHMIITOTEI, HYJIH QYHKIUHA U T.1L.);

- pemarh ypasHEHWs, IPOCTEHIIME CHCTEMbl yPaBHEHWH, HCIONL3Ysl CBOMCTBA
GyHKUMH 1 UX TPadHKOB.

Dnemenmpl MAMEMAMUYECKO20 AHATU3A

- OnepupoBaTh MOHATHAMH: NPOM3BOHAS GYHKIMH B TOUKE, KacaTelbHas K rpaduxy
(GyHKIMH, TPOU3BOAHAA QYHKIINH,

- BBIYACIATH [POU3BOAHYIO OJHOWIEHA, MHOTOWIEHa, KBaJpaTHOro  KOpHS,
IPOM3BOAHYIO CYMMBI (yHKINH;

- BBIYHCIIATH MPOM3BOJHBIE 3JIEMEHTApHBIX GYHKIMH M MX KOMOMHAIHM, HCIIONB3YS
CIpaBOYHBIE MaTEePHAIbI;

- MCCNeNoBaTh B MIPOCTEHIUX Ciydasx (YHKIMH Ha MOHOTOHHOCTb, HaXONHTh
HauboJbIIME ¥ HAMMEHBIIME 3HAUYeHHsS (QYHKIMH, cTpOUTh rpa@UKH MHOTOWIECHOB M
MPOCTEHIINX PALMOHATBHBIX GYHKIHH C HCIIOIE30BAHMEM alliapaTa MaTeMaTHIeCKOro
aHaIu3a.

Cmamucmuxa u meopusi 8epOSMHOCHET, 102UKA U KOMOUHAMOPUKA.

- VmeTs mpencTaBieHye O IUCKPETHBIX M HEMPEPHIBHBIX CIy4adHBIX BEIMYMHAX H
pachpeieNieHusIX, 0 He3aBUCUMOCTH CIIyYalHBIX BEJIMYHH;

- MMETHL MpPENCTAaBJIEHHE O MATEMaTHYECKOM OKHIAHHMH M JHUCIEPCHU CIyYaiHBIX
BEJIMYHH;

- MMETh MpPEICTaBICHHE O HOPMAJIbHOM paclpeleleHHH M IpHMepax HOpMajbHO
pacrpene/ieHHBIX CIIyYaifHbIX BEIUYHH;

- IIOHMMATh CyTh 3aKOHA OONBUIMX YHCET M BBIOOPOYHOIO METOAA H3MEPEHHS
BEPOSITHOCTEH;

- MMEThb MpeicTaBlicHue 00 YCIOBHOH BEPOATHOCTH M O IIOJHOH BEPOATHOCTH,
IPUMEHSTH UX B PELICHUH 3a1a4;

- MIMETh IPEICTABJIEHNE O BOXKHBIX YaCTHBIX BHIAX paclpelefeHni i IPUMEHSITh UX B
peIlCHKH 33731,

- IMETH IIPEACTABJICHNE O KOPPEJSILINY CITyJalHBIX BEIUYHUH, O THHEHHON perpeccuH.
Texcmosvie 3a0a4u
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- Pemnarte 3a/1aui pa3HbIX THIIOB, B TOM YUCIIE 3a1a4X IOBBILIECHHON TPYAHOCTH,

- BHIOMpATh ONTUMAaNBHBIH METOH pEIUEHHs 3ajJa4d, paccMaTpuBas pasIMIHBIC
METOJBI,

- CTPOHMTDb MOJENb PEIIEHNS 3a/1a4H, IIPOBOJAMTE JOKa3aTeIbHbIE PACCYKICHHS;

- pewars 3amauy, Tpebyromue repebopa BapUaHTOB, NPOBEPKH YCIOBHH, BEIOOpa
ONTUMAJIBHOI'O PE3YNbTaTa;

- aHANM3WPOBATh ¥ WHTEPIPETHPOBATh PEe3yJbTaThl B KOHTEKCTE YCIOBHM:A 3ahadH,
BBIOCHpATh PELICHHUs, HE IPOTUBOPEUAINE KOHTEKCTY;

- TEpPEBOAMTH INIPU pelleHnH 3agaust HHGOpMaIMI H3 OAHOH (OpMBI B APYryIo,
WCIIONB3Ys IPU HEOOXOIMMOCTH CXEMbI, TaOIHMIIBL, TPadHKH, JHarpaMMBL.

I'eomempus

- OmnepupoBarTb TMOHATHAMH: TOYKa, IIpsiMasi, IUIOCKOCTE B  IPOCTPAHCTBE,
HapaJijieIbHOCTh U NMEPIEHIUKYISPHOCTD NPSIMBIX U IIJIOCKOCTEH;

- IPUMEHATD ISt PEIIeHHUs 3a1a4 TeOMETPHIECcKHe (QaKThl, €CIIH YCIOBHSA IIPHMEHEHHS
3aJlaHbl B IBHOU dopMme;

- pemarh 3aJayd Ha HAXOXKICHHE IEOMETPHYECKMX BEJIMYMH M0 o0pasuam Wi
ANTOpPUTMAaM;

- IenaTh (BBIHOCHLIE) MIOCKHE YEPTEXH U3 PUCYHKOB OOBEMHBIX QUIYp, B TOM 4UCiIe
PHCOBATh BHJI CBEPXY, COOKY, CTPOUTH CEUEHHS] MHOIOTPaHHUKOB,

- U3BJIEKATh, HHTEPIIPETUPOBATH M MpeoOpa3oBbIBATH HHPOPMALMIO O TEOMETPUIECKUX
¢urypax, npeICcTaBICHHYIO Ha YepTeKax;

- IpPUMEHATH TreoMeTpuyeckue (axkTel J[UIA pPEIIeHWs 3amad, B TOM 4HCIC
TIpeIIOoIaraluX HECKOIBKO IAroB PEIICHHUS,

- OIIMCHIBATE B3aMMHOE PACIIOIOKEHHE IPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

- opMynupoBaTH CBOWCTBA M NIPU3HAKK QHUTYD;

- IOKa3bIBaTh FeOMETPUYECKHE YTBEPKICHU,

- BNAfETh CTAaHJAApTHOM KiaccuuKanuel NpPOCTPaHCTBEHHEIX GHIyp (IHpaMHIbL,
IIPU3MBI, Hapaule/IenUIeabl);

- HAXOIUTh OOBEMEI U MJIOIIAMN MOBEPXHOCTEH TEOMETPHUUECKUX TENl C NPUMEHEHHEM
bopmy;

- BLIYUCIISATD PACCTOSHUS U YITIBI B IIPOCTPAHCTBE.

Bexmopbl u KoopOouHamyl 6 NPOCMPAHCMee

- OnepupoBath MOHATUAMHE JeKapTOBEI KOOPJMHATEI B [IPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIHMHATBI BEKTOPA, Yrojl MEXIy BEKTOpaMH,
CKalIIPHOE MPOU3BENCHUE BEKTOPOB, KOJIMHEAPHbIE BEKTOPHI,

- HAXOJUTh PACCTOSHHE MEXIY IBYMS TOYKAMH, CYMMY BEKTOPOB M IPOU3BEIECHHE
BEKTOpA HA YHCIIO, YrOJ MEXY BEKTOPaMH, CKalApHOE IIPOM3BE/IeHHe, PacKiIaabIBaTh
BEKTOP IT0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- 3a7aBaTh IIOCKOCTh YPABHEHUEM B IEKapTOBOH CHCTEME KOOPAMHAT,

- pemaTh NpocTeine 3a1a4y BBEICHHEM BEKTOPHOro 6asuca.

Hemopus mamemamuxu

- IIpencTaBiaTh BKJIaD BBIIAIOLIMXCS MaTeMaTHKOB B Pa3BUTHE MATEMAaTUKU M HHBIX
Hay4HBIX 00JIacTel;

- IOHUMATH POJIb MATEMATHKM B pa3BuTHH Poccuu.

Memoowr mamemamuxy

- HWcnonp3oBaTh OCHOBHBIE METOIBI JOKA3aTENILCTBA, NMPOBOJUTH J0KA3aTeIbCTBO U
BBITIOJIHSTE ONPOBEPKEHUE,

- IPUMEHATH OCHOBHBIE METOMbI PEIICHN MATEMATHUECKUX 3814,

- Ha OCHOBE MaTEMAaTHUECKHUX 3aKOHOMEPHOCTEH B MPHPOME XapaKTepU30BaTh KPacoTy
¥l COBEPIICHCTBO OKPY?KAIOIIEro MUpa U IIPOU3BEAEHUN HCKYCCTBA;

- TpPHMEHATh  [POCTeHINME  MNPOTpPaMMHBIE  CPENCTBA M DIEKTPOHHO-
KOMMYHHKaIMOHHBIE
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