Munncreperso nayxu u Boicmero o0pasoBamus Poceniickoii ®enepanun
OejrepanbHOE TOCYIAPCTBEHHOE BI0KETHOE 00pa3oBaTeIbHOE YUpEKICHHE
BBICILEr0 00pa3oBaHus
«BuagumMupekuii rocyapersennsii YHHBepCHTEeT
umenn AJexcanipa I'puropsesnua n Huxonas I'puropsesuya CromeroBnix»
BaIy)

. n
e Pag g g

0 iy iz

S* o n!.‘xpﬁ.lnaaycﬂ @

A mﬁ‘?“:‘t"‘\m‘}fﬁ“j“"b; é‘fuw*’g B

4,5} & n"“@{ém (8%, 4
e

St s W"‘«'_‘-\‘Ii’; :

0

PABOYASI ITIPOTPAMMA JIMCITUIIJIMHBI
OBIIEOBPA30BATEJBHOM NOJIOTOBKU
CMATEMATHUKA»
JULSL CIIEMMAIIEHOCTH CPEIHET0 MPOdheCcCHOHATBHOr0 06pa3oBaHus
TeXHOJIOTHYECKOI0 Npodhuist
09.02.07 «MugopmanuoHnbIe CHCTEMBI M IPOrPAMMUPOBAHME
kpamuQrkanys Pazpaborauk Bed ¥ MyabTHMeHIHBIX TPHI0KEHUI

Baagumvup, 2021



Pabouas mporpamma mucrpmmusr «Marematukay paspaborana B coorserctBuu ¢ OI'OC
cpeiHero odmiero obpasosanus (yTs. npukaszoM Munucrepcrsa obpazosamus u Hayku PO ot
17.05.2012 r. Ne 413) u ®I'OC CIIO no crenuampHOCTH 09.02.07 «Aadopmannonnbie cHeTeMbI
H HpPOrpaMMHpOBaHue» (YTB. IIPUKa30M Munucrepersa o6pazoBanus u Hayku PO ot 09.12.2016

r. No 1547)

Kagenpa-paspaborun: Komiepx nEROBAIOHHBIX TEXHOJIOTHH M IpeIIpuHUMareabeTsa Bil'V.

Pabouyio nporpammy cocrasmn npernosasarens KUTIT I"aBpunosa N.E. @4 £

PaGouas nporpamma pacemotpena u onoGpena ma sacemanmm Y4€OHO-METOMMIECKON KOMUCCHI
KUTII »

mpotokon Ne 4 or« 3/ » ﬂ%ﬁﬂ{fﬁﬁ/ 20 44 rojia

Hupexrop KUTII H.E. l\ﬁnmynm{a

JUCT HEPEYTBEPXK/JIEHUSI PABOYEI ITIPOI'PAMMBI
AUCHUITIIMHBI OBITEOBPA3OBATEJIBHOI MNOATOTOBKHU

IIporpamma nepeyrsepxieHa Ha y4eOHBIN 10
Iporoxon 3acenanus YMK KUTII Ne or
Jlupexrop KUTII H.E. Muniyiuna
[Iporpamma nepeytepxiena Ha y4eOHBIH roj
IIporoxomn 3aceqanus YMK KUTII No oT

Hupexrop KUTII H.E. Mumynmuna

IIporpamma nepeyTsepik/icHa Ha y4eOHBII 10/
IIporokon 3acemanns YMK KHUTII Ne oT
Hupexrop KUTII H.E. Mumyiuna

[Iporpamma nepeyreepxiena na yUeOHBII o[
IIporoxon sacemanus YMK KUTII No oT
Jupexrop KUTII H.E. Munrynwna




S B9 pa

COIEPKAHUE

IIACIIOPT PABOYEM ITPOTPAMMOBI AU CITATLIMHEI

CTPYKTYPA U COJAEPKAHUE JIUCITATLIAHBI

YCJIOBHUS PEAJTM3AIINH JIACTIAILINHBI

KOHTPOJIb I OLEHKA PE3YJIbTATOB OCBOEHUSI JJUCIIUILINHLI

cTp.

15
16



1. MACIIOPT PABOYEM ITPOI'PAMMBI AACHUATIIAHBI «sMATEMATHUKA»

L.1. Mecro ucunminns: B erpykrype IHIICC3

Jncrunmuna «MaTtemaruga» OTHOCHTCS K IpOGHITBHEIM JIMCIMILITHHAM

00111e00pa3oBaTeNbHON TOATOTOBKH MPOrpaMMBl MOATOTOBKY CIIEIIHAIICTOR CpPEJIHEro 3BeHa
(IIIICC3 CIIO) Ha 6a3e 0cHOBHOIO 06IMIEro 06Pa3OBAHHS.

1.2, IleJi 0CBOEHUS TUCIUILTHHBI

obecrieyenue cHOPMUPOBAHHOCTH MPEICTABICHHH 0 COIHATBHBIX, KYJIBTYPHBIX U HCTOPUUECKUX
(hakTopax cTaHOBICHUS MAaTEMATHKH;

obecriedenrne  cHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPHTMHYECKOTO M  MATEMATHUCCKONO
MBIIIUICHHS,

obecrieyeHue CHOPMUPOBAHHOCTH YMEHMH NPUMEHSTh MOTYYCHHEIC 3HAHMSA IPH PENICHUA
PA3INIHBIX 33]1a4;

obecriedeHne chOPMUPOBAHHOCTH TIPEICTABICHHIH 0 MATEMATHKE KAK 9ACTH OBIICYe0BedecKoit
KyJIbTYPBI, YHUBEPCAILHOM SI3BIKE HAYKH, [O3BOJISIONIEM OIMCBHIBATH M H3YYaTh pPealbHBIE
IIPOIIECCHI U SIBJICHHS.

1.3. [lnanupyembie pe3yabTaThl 0GYIeHUs 110 ANCHUILTHHE
JHYHOCTHBIE:

chopMUPOBAHHOCTH HPE/ICTABICHHI O MaTEMATHKE KaK YHHUBCPCAILHOM S3BbIKE HAYKH, CPEJICTBE
MO/ICITMPOBAHUS SIBICHHH ¥ IIPOIIECCOB, UMIESIX U METOJ[aX MATEMATHKH,

IIOHUMAaHUE 3HAYUMOCTH MaTEMaTHKH JLIsE HAY4YHO-TEXHUYECKOTr0 Iporpecca,
ChOPMHPOBAHHOCTh OTHOIICHHS K MareMarTdkKe Kak K YacTH 00IIEYeIOBEYECKON KYILTYPEI
9epe3 3HAKOMCTBO ¢ UCTOPUCH pasBUTHA MaTeMaTUKH, SBOJTIONMEH MaTeMaTHYECKUX HJIei;
Pa3BUTHE JIOTMYCCKOrO MBIIUICHHUS, NPOCTPAHCTBEHHOIO BOOOPAKEHUS, aAIrOPUTMHYECKOMH
KyJALTYpRI, ~ KPUTHYHOCTH  MBIIUICHHS Ha  ypoBHE, HeoOXoguMoMm st Gyuyieii
IpoeCCHOHATBHOMN JIESTENBHOCTH, JUIs IPOIOIDKSHMISI oOpazoBanus u camMoo0pazoBanus;
OBJIA/ICHHC MATCMATHYECKUMU 3HAHUSIMU ¥ YMEHUAMU, HEOOXO/IMMBIMY B IIOBCEIHEBHOM HKU3HH,
MU OCBOCHMSI CMCIKHBIX €CTECTBCHHO-HAYYHBIX AUCHMIUIMH U JUCHHUILUIMH TIPO(eCcCHOHATBHOTI0
UMKJIa, Uil monydeHus ofOpasoBaHust B 00JacTsaX, HE TPeOYIOIHX yriyOJieHHOH
MaTeMaTuyecKou MoJroTOBKY,

TOTOBHOCTH M CIIOCOOHOCTH K 0Opa3soBaHMIO, B TOM HYUCIIE camM000pa3zoBaHMIO, HA IPOTHKEHHH
BCCH JKM3HU, CO3HATEILHOE OTHOUICHUE K HEIPEPLIBHOMY 00pa30BaHUI0 KaK YCIOBHUIO
YCHENMHOM MpoecCHoHanbHOM U 00LIeCTBEHHON NeATeIFHOCTH:

FOTOBHOCTB U CITOCOOHOCTE K CAMOCTOSTEIIEHOM TBOPYECKOM U OTBETCTBEHHOM AEATEIFHOCTH,
FOTOBHOCTB K KOJUIGKTUBHON padoTe, COTPYIHHMYECTBY CO CBEPCTHUKAMU B 00pPa30BATEILHOM,
OOIECTBEHHO  IIOJIC3HOM, y4eOHO-MCCIIEI0BATENIBCKOM, IPOEKTHOW M JPYruxX BHIAX
JIeSITeNIBHOCTH

OTHOIICHHUE K IHPOPECCHOHANLHON MeATEIBHOCTH Kak BO3MOKHOCTH V4acTUs B PEHICHUHU
JIMYHBIX, OOMIECTBEHHBIX, FOCYAAPCTBEHHBIX, 0OLICHAIIMOHATHHEIX npodiem;

MeTalnpeaqMernbie:

YMEHHE CaMOCTOSTECIIBHO ONPEAENSATh LEeNH JeSTEIbHOCTH U COCTABISTE IUIAHBl AeATeILHOCTH,
CaMOCTOSTEJIBHO ~ OCYIIECTBIIATh, KOHTPOIHMPOBATH M KOPPEKTUPOBATH  JICATCIBHOCTE,
HCIIOJIB30BATh BCC BOZMOXKHBIE PECYPCHI UL JOCTHIKCHUS NIOCTABICHHBIX IEJIed U pealn3arnyu
IUIAHOB ACSATEIbHOCTH; BEIOMPATD YCIEIIHBIC CTPATEIUH B Pa3IMYHbIX CUTYAIHAX,

YMEHHE MPOJIYKTUBHO OOINATHCS U B3aUMOJICHCTBOBATE B IIPOLIECCE COBMECTHON JIEITEILHOCTH,
YUUTBIBATE TTO3ULHY JPYIUX YIACTHUKOB JEATEIBHOCTH, 3Q()EKTUBHO pazpemmarh KOHPIHKTLL;



® BIIA/ICHHC HABBIKAMM MI03HABATENLHOM, yIeOHO-HCCIIE0BATEILCKOM U TPOCKTHOM AESTeNIbHOCTH,
HaBbIKaMU paspelICHUs IIPoOIeM; CIOCOOHOCT: M I'OTOBHOCTL K CaMOCTOATEIIEHOMY IMOHCKY
METO/IOB PEIICHNUS NPAKTHICCKAX 3a/1a4, TPUMCHEHHIO Pa3IMYHbIX METOOB [I0O3HAHHUS;

¢ TOTOBHOCTE M CHOCOOHOCTE K  CaMOCTOSTENLHOM — HH(OPMAIHOHHO-TI03HABATCIHHOM
JACITCIIEHOCTH, BKIIOYAsk yMECHHEC OPHCHTHPOBATHCA B PasiIMYHBIX HCTOYHHKAX HHQOPMAIUH,
KPUTHYECKH OLCHWBATL M HMHTEPIPETHPOBATH MHOOPMAIHMIO, IIONYYaeMyIO H3 Pa3IHYHBIX
HCTOYHHKOB;

¢ BJIAJICHHC S3BLIKOBBIMA CPEICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaTaTh CBOIO TOYKY
3pCHHUS, UCIIOJIB30BATH a[ICKBATHBIC S3BIKOBBIE CPEICTRA;

¢ BIAJICHAC HABBIKAMH INO3HABATEIBHON PE(IEKCHM KaK OCO3HAHHS COBEPINACMBIX ICHCTBUH W
MBICJIMTCIILHBIX TIPOLICCCOB, MX PE3YJIbTATOB U OCHOBAHMI, IPAHHUIl CBOErO 3HAHMS M HE3HAHMUS,
HOBBIX II03HABATEIBHBIX 3a/1a4 M CPEJICTB JUIS MX JOCTHIKCHIS;

® [HCJCYCTPEMJICHHOCTh B ITOMCKAaX M IPUHSTHM DEHIEHHH, COOOpasUTEeNLHOCT: M HHTYHIIH,
PasBUTOCTEL [IPOCTPAHCTBEHHBIX IPCACTABICHUH; CHOCOOHOCTH BOCHPUHUMATH KpPACOTY U
TapMOHUIO MUpAa;

npeMeTHbIE:
Onemenmvl meopuu MHOJICECE U MAMEMAMUYECKOT TO2UKY

* OmnepupoBaTh NOHATHAMK: KOHEYHOE MHOKECTBO, OIIEMEHT MHOKECTBA, TOJMHOKECTRO,
[epeceyeHne # OOBEAUHCHHE MHOXECTB, UHCIIOBBIC MHOXKECTBA HA KOOPIMHATHON NPAMOI,
OTPC30K, HMHTEPBAJ, TOJYUHTEPBAJ, MPOMEKYTOK C BBLIKOJOTOH TOYKOM, rpaduueckoe
IIPEJICTaBICHUE MHOMKECTB Ha KOOPIMHATHOM IIIOCKOCTH;

® ONCPHUpOBATH TIOHATHSAMM: YTBEPIKIACHHE, OTPHUIIAHUEC YTBEPIKICHWS, UCTHHHBICE M JIOKHBIE
YTBCPIKICHUS, MPUYUHA, CITC/ICTBHE, YaCTHBIA Clydail 00IIero yrBepKIeHus, KOHTPIPUMED;

® IPOBEPATH MPUHAICIKHOCTD JJIEMEHTa MHOXKECTBY;

® HaxOIHUTh IIEPECCHUCHHE U OOBEJMHEHNE MHOKECTB, B TOM YUCIIE HPEJICTABICHHBIX IpadUIcCKi
Ha YHCIIOBOM IPAMOH U Ha KOOPAMHATHOMN INIOCKOCTH;

® IPOBOAMTE JOKA3ATEILHBIC PACCYIKACHUA 11 000CHOBAHMS UCTHHHOCTH YTBEPKICHMIA.
Yucna u evipanicenius

o CpobonHO omepupoBaTH MOHATHAMH: LEIOE YHCIO, JETUMOCTh YHCEN, OOBIKHOBEHHAS APOOD,
JecsaTHdHas JApoOb, palMOHAIBHOE YHCIO, NPHOIHKEHHOE 3HAYEHHE YHCIA, YacTh, JOJIS,
OTHOILICHUE, IIPOLCHT, NOBLIIIEHHUE ¥ IIOHKEHHUE HA 3aJAHHOE YKCIIO IIPOLEHTOR, MAciITad;

® [PUBOJHUTH IIPUMEPEI YUCEIT C 3a/JAHHBIMI CBOMCTBAMH JICITMMOCTH;

® ONCPUPOBATH MOHATUAMH: JIOTAPU(PM YHCIIA, TPHTOHOMETPUYECKAs OKPYKHOCTB, pajMaHHAas U
rpaiycHas. Mepa yrja, BEIW4YMHA YyIVla, 3aJaHHOIO TOYKOW HA TPUIrOHOMETPHUECKOH
OKPY)XHOCTH, CHHYC, KOCHHYC, TAHI'€HC M KOTAHIGHC YIJIOB, HMEIOIIMX [POU3BOILHYIO
BEIIMYUHY, YUCIIA € | |

®  BBIIOJIHATH apuMeTHyecKue AeHCTBHS, COYeTas YCTHBIC M ITMCHMEHHbLIE IPHUEMBI, IPUMEHs
[P HEOOXOAMMOCTH BBIYUCITHTEILHBIE YCTPORCTBA;

® HaXOJUTb 3HAYCHWS KOPHS HATYpaJbHOW CTEIICHH, CTEHNEHU C PallMOHAILHLIM IOKA3ATENIEM,
jorapudma, UCToJIb3ys IIPH HEOOXOIUMOCTH BEIMUCIUTEIBHBIE YCTPOHCTRA,;

® I0JIB30BATHCS OLEHKON M IPUKHUIKOM IPH NPAKTHIECKUX PACHETAX;

® IPOBOJUTH 10 M3BECTHBIM (POpMyTaM M IpaBHiIaM HpeoOpa3oBaHus OYKBEHHBIX BHIPAKEHUIA,
BKJIFOYAIOIIUX CTCTICHU, KOPHU, JIOTapU(MBI X TPUTOHOMETPUYECKUE (YHKIIHH;

® HAXOJHUTh B3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKCHHM, OCYIIECTBIAA HEOOXOIUMBIE
IOJICTAaHOBKH M IIpeoOpazoBanus;

® 1300paKaTh CXEMATHYECKH YIoll, BEIMUHHA KOTOPOIO BHIPAXKEHA B IPajycaxX UM pajuaHax;

® MHCIOJIB30BaTh IIPH PEIICHUM 3aja4Y TaOJMYHBIC 3HAYCHHS TPUTOHOMETPHUYECKHMX (YHKI(IA
YIIIOB;

®  BBIIOJIHSTH IEPEBOJI BEIUYUHEI yTIIa U3 PAJMaHHON MEpEI B IPayCHYIO U 06paTHO.
Vpasnenua u nepasencmea



Pemars parmonansurie, moxasatensubie u JOrapu(MUYCCKHE YPaBHEHHS M HEPABEHCTRA,
IIPOCTEHNINE HPPAHOHAIBHEIE H TPUTOHOMETPHYECKHE YPaBHEHHS, HEPABEHCTBA U UX CHCTEMEL
HCIIONB30BATE METOBL PCIICHUS YPABHEHUH: IPUBECHHIE K BHILY "IPOM3BEICHIE paBHO HyJIO"
WM "9acTHOE paBHO Hymo'", 3aMena [ICPEMCEHHBIX;

UCIOJIE30BATE MECTOJ MHTCPBANIOB [UIs PEIICHUS HEPABCHCTE;,

HCIIOJB30BATH I'PAQUICCKUil METOL /IS IIPUOIKEHHOTO PELICHHS YPaBHEHNH U HEPABEHCTB;
u300paxaTh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOKECTEO pemienui mpocrenmx
TPUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTR;

BBIIOJHATE  OTOOp KOpHel ypaBHeHuw# wmm pemenuit HEPABCHCTB B COOTBETCTBHU ¢
AOTIOTHUTEILHBIMHU YCJIOBHAMU B OIPAHHYCHUSMU.

Dynryuu

OrepupoBarh MOHSTHSIME: 3aBHCHMOCTE BETHTHH, (ynkuusa, apryment u sHauenue dyHKLuH,
001acTh OIpefeNeHus M MHOKECTBO 3HAYCHHIL dynximn, rpaguk sasucumocrn, rpadux
(yHKuEM, HYTH (QYHKUUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHME HA YHCIOBOM
IPOMEKYTKE, YOBIBAHME Ha YHCIIOBOM INIPOMEXKYTKE, HanGOJBIICE M HAMMCHbIICE 3HAYCHUE
(QYHKLMA Ha YHCIOBOM NPOMEXYTKE, IIEPHOUYECKAs (ynxims, nepuon, yernas u HeweTHas
GyHKIM;

OIEpNUPOBATE MOHATHSMU: NIPAMast U 00paTHask IPONIOPHUOHATBHOCTE, INHEHHAS, KBaIpaTHIHAs,
JnorapupMudeckas i moxasareabHas GyHKIHH, TPUTOHOMETPUYCCKUE (DYHKIIUU;

ONPCICTATh 3HAYCHHE (QYHKIMH 110 3HAYCHUIO apryMEHTa IIPH Pa3iIHdHBIX CIIOCO0AX 3aaHms
bynkIwn;

CTPOUTEH TPaQUKK M3yYEHHBIX ()YHKITHI;

OIUCHIBATE IT0 TPaQuKy M B NPOCTEHIIMX Cilydasx 1o (GopMyne NOBeJcHHE H CBONCTBA
(yHKIMH, HAXOUTE 110 IpaduKy GYHKIMM HAUGOIBIIHE U HANMCHBIIHE 3HAYECHHUS;

CTPOHTH 3CKM3 rpauka (YHKIMH, YIOBICTBODSIONMIEH NPHBEICHHOMY Habopy yclIoBUit
(IPOMEXYTKH BO3pacTaHus/yObIBAHMS, 3HAUCHUE (YHKIMM B 3a/QHHON TOYKE, TOYKH
OKCTPEMYMOB, ACUMIITOTEI, HYJIH QYHKIHM U T.1.);

PCIIATh ypaBHEHHA, IIPOCTCHINNE CHCTEMbl YPAaBHEHWH, HCIIONB3ys CBOMCTBA (YHKUMH M MX
rpauKoB.

Dnemenmvl Mamemamuuecko20 ananusd

Omnepuposath MOHATHAMU: IPOU3BOHAA YHKIHH B TOYKE, KacaTelbHas K rpaduky ¢yunxiuu,
IPOU3BOAHAS DYHKITMM,

BBMHCIIATE IIPOU3BO/IHYIO OJIHOUWICHA, MHOTOWIEHA, KBAIPATHOTO KOPHS, IIPOU3BOJIHYIO CYMMBI
bynximii;

BBIMHCIATD TIPOM3BOHBIC JICMEHTAPHBIX (YHKIMA U UX KOMOWHAIMH, UCIIONIB3YS CIIPABOYHEIE
MaTepUaIbI;

MCCIIEIOBATh B IPOCTEHIINX CilydasX (YHKIHMH Ha MOHOTOHHOCTH, HAXOAUTh HAUOONbLIIME U
HAUMCHBIINE  3HAYCHUA ~(YHKUMH, CTPOUTh TpaQUKM MHOTOWIEHOB M  HPOCTEHIIHX
PalMOHANBHBIX QYHKIMH ¢ HCIOIF30BAHMEM aIlIapaTa MaTeMaTHYeCKOro aHaIu3a.
Cmamucmuxa u meopus éeposimrnocmer, 102uKa u KOMBUHAMOPUKA.,

Vmers mpejicTaBieHEe O JMCKPETHBIX M HENPEPHIBHEIX  CHIVYAHHBIX BEJIMYMHAX W
pacIpeieIeHusIX, 0 HE3aBUCUMOCTH CITYYalHBIX BEINYHH;

MMETL IIPE/ICTABICHUE O MaTEMaTHYCCKOM OJKM/IaHMHI U AUCICPCHHU CIIYYAiHBIX BEINYHH;

MMCThb  TPCJICTABICHHE O HOPMAbHOM  pacHpefeNeHud U I[PUMEpax  HOPMAIBHO
pactpeneneHHbIX CIydaliHbIX BEJIUMINH;

MOHMMATE CYTh 3aKOHA OOJIBIINX YUCET M BRIOOPOUHOTO METO/Id H3MEPEHHUS BEPOSTHOCTEI;
MMCTh MPE/ICTABICHUE 00 YCIOBHON BEPOSATHOCTH M O MOJHOH BEPOATHOCTH, NPHMCHSTH UX B
PEIICHUH 3aj[ay;

MMCTH TIPE/ICTABICHUE O BAXKHBIX 9aCTHBIX BUJIAX PACIPENCIICHHUI U IIPUMEHATH UX B PEIICHHN
3a7a4;

UMETh MPEJICTABJICHUE O KOPPETSAIMU CITydaifHBIX BEJIMYHH, O JIMHSHHOM perpeccHu.
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Texcmoswie sadauu

Pemars 3aiaun pasHbIX THIIOB, B TOM 4HCITE 33/1a9H MTOBITICHIOM TPYIAHOCTH;

BBIOMPATh ONTHMAIIBHBINA METOJ] PELICHHS 347194, pacCMaTpuBas PasIHIHbIe METO/EL,

CTPOUTEL MOJCIIE PEIEHUS 3a/1a%H, IIPOBONTE JOKA3aTENBHbIE PACCYIK/ICHUS;

pemare 3aja4u, tpebdyionme mepebopa BapHaHTOB, IIPOBEPKU YCIIOBHH, BEIOOpA OMTHMAILHOIO
pe3yJibTara;

aHAU3UPOBATE U MHTEPIPETHPOBATH PE3YNbTaThl B KOHTEKCTE YCIOBUS 3aJ[auu, BBEIOUpATEL
PeIIeHUs, HE IPOTHBOPEYAIHE KOHTEKCTY;

ICPCBOIMTE 1IPH PEIIeHUH 3a1auy HHpOpMANKIO U3 oHOH (GopMBl B ApYyryio, HCIIOJIB3YS [IpH
HEOOXO0/IMMOCTH CXEMBbI, TabHIIEL, rpauKu, uarpamMMel.

L'eomempus

OnepupoBarh MOHATHSMHI: TOYKA, HpsMast, IUIOCKOCTB B IIPOCTPAHCTBE, HNapalLICIbHOCTL U
HEPIICHTUKYIIAPHOCTD IPAMBIX H IIOCKOCTEH

TIPUMCHITE JUIA PEIICHNA 331149 FEOMETPHYECKUE (DAKTHI, €CIIM YCIOBUS TIPUMEHEHHUS 3a/[aHb] B
ABHOH (opme;

PCILATE 38/[aH Ha HAXOXICHUE FCOMETPHICCKUX BEIMYMH 10 00pasiaM Wil aIropuTMaM;
Jienath (BBIHOCHBIE) IUIOCKHUE YEPTEXH U3 PUCYHKOB 0OBEMHBIX ¢uryp, B Tom umcne pucosarh
BH]I CBEPXY, COOKY, CTPOUTH CEYCHUSI MHOTOTPAHHHKOR;

U3BJICKATh, HHTEPIPETAPOBATE H LPE0OPA3OBBIBATE HH(OPMAIIUIO O TEOMETPHYCCKHX ¢urypax,
IIPE/ICTaBICHHYIO Ha YePTeKax;

IPUMEHSTE I€OMETPHYCCKHE (AKThl JUIA PEIICHHS 3a/a4, B TOM UHCIIEC IIPEIOJIArarONTiHy
HECKOJILKO 1IaroB peneHus;

OIHCHIBATE B3AUMHOE PACIIOJIOXKCHNE TIPSAMBIX M IIIOCKOCTEH B IPOCTPAHCTRE;

(hopmyimpoBats CBOMCTEA 1 MpUsHAKE BUTYD;

JOKa3bIBATh TCOMETPHYECKUE YTBEPIK TCHISL;

BIIaJIeTh CTAHJAPTHOH KIACCH(QUKAUMCH IIPOCTPAHCTBEHHBIX (UIYp (IHpaMHLL, TIPH3MBI,
HapajuIeIenuIe 1bl);

HAXOMTh 0GBEMbI 1 IIONIA/ M TOBEPXHOCTEH MeOMEeTPHIECKHX TEl ¢ HpUMEHEHHEM QOPMYII;
BBEIMUCILATE PACCTOAHMSA H YIJIBI B IPOCTPAHCTBE.

Bexmopot u koopounamer 6 npocmparncmae

OmepypoBarh MOHSTUSIMH JIEKAPTOBB KOOPMHATEL B IIPOCTPAHCTBE, BEKTOP, MOJYJIh BEKTODA,
PABEHCTBO BEKTOPOB, KOOPIMHATEI BEKTOPA, YTOJI MEXK/TY BEKTOPAMH, CKAIAPHOE IIPOM3BE/ICHHE
BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPEI;

HaXO/MTh PACCTOSHUE MEKJLY JIBYMs TOYKAMH, CyMMY BEKTOPOB M IIPOM3BEIEHHE BEKTOpa Ha
HHCIIO, YIoll MEXIy BEKTOpaMH, CKaIsIpHOE IIPOM2BEJIEHHE, pacKiiaaepIBaTek BEKTOpP IO ABYM
HEKOJUIHHEAPHBIM BEKTOPaAM;

3a/1aBaTh IJI0CKOCTh YPABHEHHEM B JIEKAPTOBOH CHCTEME KOOP/[MHAT;

pEIiaTh MPOCTEHIINE 3a/1a4M BBEICHHEM BEKTOPHOI0 Oa3uca.

Hemopus mamemamuxu

Ipencrasnare BKITal BRLIAIOIMXCS MATEMATHKOB B PA3BUTHC MATEMATHKH M HWHBIX Hay4HbIX
o0Jiacreit;

IIOHUMATh POJIL MATEMATHKHU B pa3zsuThu Poccun.

Memoovr mamemamuxu

Mcnors30BaTh OCHOBHBIE METO/BI JIOKA3ATENBCTBA, MPOBOIUTE A0KA3ATENHCTBO M BBITOIHSTE
OIIPOBEPIKEHHUE;

IPUMCHATH OCHOBHBIC METO/IbI PEIICHUS] MATEMATHUECKHX 34124,

Ha OCHOBC MAaTCMaTHYECKHMX 3aKOHOMEPHOCTEH B NPUPOJC XapakTepH30BaTh KpPacoTy wu
COBEPIICHCTBO OKPYKAIOIIETO MUPA ¥ IIPOU3BEJICHUIT HCKYCCTRA,

IPUMCHATE IIPOCTEHINIHNE TIPOIPAMMHBIE CPEJICTBA U HJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI
[IPU PCIICHUM MaTEMaTHYECKUX 3a)1a4.



2. CTPYKTYPA M COJIEP)KAHUE JAUCHUILINHBI«MATEMATHKA»

2.1. O6beM ANCHMIIMEBI 1 BH/IBI Yae0Hoii padoThl

Buj1 yue6noii padore:

Oo6bem vacos

O6nem o6pasoBarenbioii nporpaMmsi Y4eOHOMH I ML THHBI

254

B TOM YHCIIC:

TCOPETHUECKOE 00yUeH e

78

naboparopnble paboTsl (eciu npedycmomperio)

HPaKTUYICCKUE 3AHSATUSA (€CaU NPedyCMOmpeno)

156

camocTosTeIbHas padora oby4yarommerocs (Beero) (eciu npedycmompeno)

B TOM YHCJIC:

camocCTosTeNIbHAs paboTa Ha/l MHAMBHAYATBHEIM TPOSKTOM (ecnu
npeodycmomperio)

Hpomexyrounas arrecrauus (Dxsamen)

20
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3. YCJIOBUS PEAJIMBAIMATUCHUILIMHBI «MATEMATHK A»

3.1. MarepnaanHo-Texnu4eckoe obecredenie
Kabuner mamemamuru, ocnamennsii obopynoBanueM: Ha2asOHbLIMU nOCOBUAML, IKPAHHO~
36YKOGLIMU  NOCOBUAMU, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLMY cpeocmeamu, TEXHUYCCKIMHU
CPEACTBAME  OOYYEHHUS: MACHUMNO-MEN060T JOCKOT, MYIbMUMEOUANPOCKIMOPOM, HOYMOYKOM,

BLIXOOOM 6 UHMEPHEM.

3.2. YuebHo-meroxmaeckoe 1 HEpOPMANIONTOE 0beciedenite

3.2.1. Knuroobecneuenmnocrn

Hauvenosanue nareparypsr: asrop, nassanue,
BUJT U3JIAHUS, U3JIATENILCTBO

I'on
H3JaHU A

KHUT'OOBECITEYEHHOCTE

KonmyaecTso sx3emMmisposn
u3nanuii B 6ubnuorexe Bal'Vy /
Haimuue B snexrponnom
karasore DbC

Ocunosnas mreparypa

Anrebpa ¥ Hayaa MaTeMaTHYecKoro agamsa: 10
- 11 xoaccsr: yaeGuuk st 001meo0pa3oBaTenbEHbIX
Opranusaiuii: 6a3oBeit u yriyOnéHusni yposau /
L A. Amavos [u np.l- 4-e msn. — M.
[Ipocsemmennue, 463 c.

2017

50

I'eomerpus: 10 - 11 knaccsr: yueGuux juis
001meo6pasoBaTeIbHBIX Opranu3anmit; 6asoBhI U
yriyonéunsii yposuu / JI. C. Atanacsa [u mp.]. -
4-¢ w351 — M. I[Tpocsemenue, 255 c.

2017

50

Jomomuurenasnas

JHTEpPaTyp

Mopaxosuy,  AI.  Amrebpa wu  magana
MaremMaTu4eckoro ananmsa: 10 - 11 xmacesr: B 2 1.
/ A. T. Mopnxosuy. - 13-e wm3j., crep. - M.:
Mmuemosuna, Y. 1: Vuebruxk. - 400 c.

2012

49

Mopakosua, AI. Anrebpa ©  wmagana
MaTtemaTuueckoro asanusa: 10 - 11 kinacesr: B 2 4.
/ A. T. MopmxoBud. - 13-e man, crep. - M.:
Muemosuna, Y. 2: 3agaunuk.- 271 c.

2012

48

[loropenos, A.B. I'ecomerpus: 10 - 11 kmacchr:
YIeOHMK TSt 0011e00pa3oBaTeIbHbIX
Opranu3anuii: 6a3oBbIH U NIPOPUILHBIN YPOBHH /
A. B. Iloropenos.- 13-¢ uza. — M. ITpocsemenue,
1758,

2014

81

3.2.2. [lepuoanueckne B3 aNNsI
3.2.3. UnTepuer-pecypesl

1. ®enepamsnoro nenTpa nHGOPMAIHOHIO-00Pa30BATEIHHBIX pecypcos - URL: http:/fcior.edu.ru/
2. ®enepanproe xpanunume Eaumnoit xosexmm uudpossx 06pasoBarensHEX pecypeos - URL:

http://school-collection.edu.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOR OCBOEHUS AUCIATLIUHBI

«MATEMATHKA»

Pesyaprars! o6yuenus

MeToanl onenku

Dnemenmol meopuu mnoxncecms u MAmemMamuyecxkou 102uxu
OnepupoBars  momsTuaMu:  KkoHeunoe MHOXCCTBO,  DJIEMEHT  MHOMKECTRA,
HOAMHOMNECTBO, IEPEceyCHHe H OOBEAUHEHAE MHOKECTB, YUCIOBBIC MHONECTBA Ha
KOOp/IMHATHOH  NpPSIMOM, OTPE30K, WHTEpBAlL, HONYUHTEPBAI, IMPOMEKYTOK ¢
BBIKOJIOTOH TOYKOH, rpadudeckoe mpejCTaBIeHre MHOKECTB Ha KOOpJAMHATHOM
IJIOCKOCTH;

OIEPUPOBATEL TIOHATHAMM: YTBEPIKACHUE, OTPHLAHME YTBEPKJICHUSI, UCTHHHEBIC U
JIOKHBIC yTBEPIKICHHUS, IPUYNHA, CIIE/ICTBHE, YACTHBIH Cirydait 00IIero yTBepIKICHuUS,
KOHTPIPUMED;

[IPOBEPATE NPUHAICIKHOCTD BIEMEHTA MHOKECTBY:

HaxOJHTh IMEPCCEYEHUE U OOBLEIMHEHNE MHOXECTB, B TOM HHC/IC IIPEICTABICHHBIX
rpapuuecky Ha YHCIOBOH IPIMOIt U Ha KOOPIIMHATHOM IIOCKOCTH;

TIPOBOMHUTE  JIOKA3ATE/IbHBIC — PACCYXICHHS JUIA  OGOCHOBAHMS  HCTHHHOCTH
YTBEPZAKJICHUH.

Hucna u eeipasicenus

CBo60HO OIepupoBaTh MOHATHAME: IHEI0e YHCJI0, JICIMMOCTE YHUCell, OOBIKHOBEHHAS
po0b, HecATHYHAs JPOOb, PAIHOHATLHOE YMCII0, NPUOIMKEHHOE 3HAYEHHE 4HCIIa,
1acTh, JIOJ, OTHOILICHHE, NIPOLEHT, MOBBIIICHUE W HOHIKCHAE HA 3aJaHHOE HHCIO
IIPOLIEHTOR, MacIITa0;

TIPHBOIUTD MPUMEPBI YUCENT C 3a/[aHHBIME CBOHCTBAMH JICTUMOCTH;

OIICPHPOBATL  NOHATUAMH: JIOrapu(M HHCIA, TPHTOHOMETPHUECKAS OKPY)XHOCTB,
Pajiainas W TpagycHas Mepa YIila, BeJIMYUHA VI, 3aJaHHOrO TOYKOH Ha
TPUTOHOMCTPHICCKON OKPYXKHOCTH, CHHYC, KOCHHYC, TAHTEHC ¥ KOTAHIECHC YTJIOB,
MMEIOIIKX TTPOM3BOJIBHYIO BEIHIHHY, YUCIIA € U |

BBIIONHATE apuQMETHYECKHE JCHCTBHS, COYeTas YCTHBIE U HHCHMEHHBIE IPUEMEI,
IPUMCHSIs [IPH HEOOXO/IMMOCTH BBIMHCIMTENBHEIE YCTPORCTRA;

HaXOMUTh 3HAYCHHS KOPHSA HATYPAILHOH CTENECHHM, CTENEHH C pAIHOHATHHBIM
llokasaternem, norapudma, HCHONB3Ys TP  HEOOXOMMMOCTH  BEIYHCITHTETLHEIC
YCTPOMCTBA;

ITOJIE30BATHCS OLEHKON U MPUKUJIKON TPH IIPAKTUYECKUX PACUYETax;

HPOBOMUTL 10 M3BECTHBIM (OpMyNaM W NpaBHIAM IPeoGpa3OBAHUS GYKBEHHBIX
BBID@KEHUH, BKIIOYAIONTMX CTCIICHU, KOPHHM, JOrapu)Mbel U TPHUIOHOMETPHYCCKHE
GynKImy;

HaXO/MTh SHAYCHHS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU, OCYIECTRIISIS HEOOXO0TIMbIe
HOJICTAHOBKY U IIPE00pa3oBaHuUs;

H300pakaTh CXEMATHYECKH YroJl, BETHIHHA KOTOPOro BBIpaKeHa B rpajycax WM
pajuanax;

HCIONIE30BATh TIPH  PEIIEHHM 3a7a¥ TalIMdHBIC 3HAYCHHUS TPUTOHOMETPHYECKHX
(GyHKIHi yrIoB;

BBIIIOJIHSATE HEPEBO/ BEIMYMHEBI YIIIa W3 PadAHHOM MEPEI B IPAIYCHYIO U 0GPATHO.
Ypasuenus u nepasencmesa

Pewate  panponanemele, mnokasarteqbHbIe U JIorapu(MHYIECKHe ypaBHEHUS WU
HEPABEHCTBA, NPOCTEHIINEC HPPANMOHAIBHBIC U TPUTOHOMETPHUYCCKHE YPaBHEHHUS,
HEPaBEHCTBA U UX CHCTEMBI;

VMICIONB30BATL METO/BI PENICHUs YPABHCHMH: NPHUBEICHHE K BHIY 'IPOU3BEICHHC
PaBHO HyIO" WiK "4acTHOe paBHO HymO", 3aMeHa IepeMEeHHEBIX;

HCHIONR30BaTh METOJl MHTEPBAJIOB UL PEIIICHHUS HEPABEHCTR;

HCIOIL30BATE  TPAGUYECKUI METO[ Ul TPHGIIKCHHOTO PCIICHHUS. YpaBHEHUM W

KonTposasuse
paboThl, TeCTH,
HHJIIBHTyAJIbHBIC
JIOMaIIHHE
3aIaHusl,
KapTOuKM-
3aJaHus,
PEUTHHTH.
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HEPABEHCTB;

u300paxars Ha TPHTOHOMETPHIECKOU OKPYKHOCTH MHOKECTBO PEIICHHTH HIPOCTEUIITNX
TPUTOHOMETPUYCCKUX YPABHEHHI M HEPABEHCTB;

BBLIIOJHATE OTOOP KOPHEH ypaBHEHHN WM PEIIeHUH HEPABEHCTB B COOTBETCTBUH C
AOTOTHUTCIIbHBIMY YCITOBUSIMHU U OTPAHUYCHUSAMH,

DyHryuu

OnepupoBarh NOHATHAMM: 3aBHCUMOCTE BEIIMYUH, (QYHKIUS, apryMeHT W 3HAYCHHC
Gyuxipu, obmacts OUPCNCICHHA W MHOXECTBO 3HAYCHMH (yHKIWH, rpapuk
3aBUCHMOCTH, rpapuk Qynximu, Hym QyHKIAM, IPOMEKYTKM 3HAKOIIOCTOSHCTBA,
BO3pACTaHHE Ha YHCIOBOM IIPOMEXKYTKE, yOBIBAHME HA YHCIOBOM IPOMENKYTKE,
HauOONbIICEe W HAMMEHbINCE 3HAYCHHE Gynknmm Ha uyHCIOBOM [IPOMEIKYTKE,
ICPUOAMYECKas (DYHKIMS, IEPHO]], YeTHAsS U HeYeTHAS Gynkiun;

OTICPHPOBATL NOHATHAMM: IpsiMas W oOpaTHas [IPONOPUHOHAIBHOCTD, JTHHEHHAs,
KBajipatHyHast, JiorapupMudeckas ¥ 1oKasarelbHas (yHsKumyn, TpuroHOMeTpHYCCKUE
Gynxumu;

ONPENeNSITh 3HAYCHUE (BYHKIIMH 110 3HAYEHUIO apryMeHTa [pU PasIHYHBIX crocobax
3a/(auus QYHKIHHY;

CTPOUTH I'PAPUKI U3YIEHHBIX (DYHKIIHI;

OMHCHIBATE O rpauKy U B MPOCTEHIIMX CIydasx 1o ¢opmye moBeieHue u cBolicTRa
GyHKIWH, HaxoUTH 110 rpapuKy GyHKIHH HanOOBINNE 1 HAUMEHBIIIHE 3HAYCHUS;
CTPOHTH 3CKHU3 rpaduxa (yHKIUH, Y/OBICTBOPSIOIIEH TPUBEACHHOMY Habopy
YCIOBHE  (IIPOMEIKYTKH BO3pACTAHUs/yOBIBAHUS, 3HAYCHIE (GyHxuMH B 3amaHHOM
TOYKE, TOUKH SKCTPEMYMOB, ACUMIITOTHI, HYJIH QYHKIMY H T.JL.);

PCIIAThL YPAaBHCHUS, IIPOCTCHINNE CHCTEMbI ypaBHCHUIA, HCII0JIB3YS CBOMCTBA QyHKIHUA
U uX rpaduKos,

ONeMeHMbL MAMEMAMUYECKO20 aHATU3A

OnepupoBaTh NOHSTUAMMU: HPOU3BOJHAS dysxkuum B TOUKe, KacarenbHas K rpaduky
(ysximu, nponsBoxHas GyHKIHM;

BRIMHCIIATE  NIPOU3BONHYIO  OJHOWIEHa, MHOTOWIEHA,  KBAIPaTHOIO KODPH3,
IPOU3BOIHYIO CYMMBI (hyHKIHIT;

BEIHCIIATE IPOM3BOIHbIE 3IIEMEHTAPHBIX (YHKIMH M WX KOMOMHALWMIL, UCIIOJIB3YS
CIIPABOYHBIE MATEPHAIIE];

HCCIICJ0BaTh B NPOCTCHINMX clydasX (YHKIAM Ha MOHOTOHHOCTb, HAXOIHThH
HanOOIBIINE W HAMMCHbIIHE 3HAYCHUS (DYHKIHI, CTPOUTEH I'PaMKU MHOIOUICHOB U
HPOCTEHIIMX PAIMOHATBHBIX (YHKIMHI C HCIIOIL30BAHUEM anrapara MaTeMaTHYECKOIro
aHayu3a.

Cmamucmuxa u meopus eeposmnocmet, 1o2uxa u KOMOUHamopuxa.

HMeTh npeicraBieHye O JUCKPETHBIX | HEIIPEPBIBHBIX CHYYalHBIX BEIMYMHAX H
PACTIPE/ICICHUSAX, O HE3aBUCUMOCTH CIYYalHBIX BEITHYMH;

VMCTb  IIPE/ICTABICHAC O MATEMAaTHYEeCKOM OKHIAHHA M JIUCTIEPCHH CIyYaiHbIX
BEJTMYHUH;

UMCTDL  TIPENICTABJICHAE O HOPMAJBHOM DPACTIPEJE]ICHHN U IIPUMEPAaX HOPMAILHO
PaCIpeIeNICHHBIX CIIyYallHEIX BEJIMYMH;

[IOHAMATh CyTh 3aKOHAa OONBIIMX 4YHCET U BEIOOPOYHOrO MeToja HU3MEpPCHHUS
BEPOSITHOCTEH;

HMETh IIPC/CTABICHUC 00 YCIOBHOM BEPOSTHOCTM M O IIOJHOM BEPOSTHOCTH,
IPUMCHATE UX B PEIICHHH 3a/1a4;

MMETh TIPENCTABICHAE O BAXHEIX YACTHBIX BHJIAX PACTpPE/ICHcHUM U IPUMEHSTH UX B
PEIeHHH 3a/1a4;

HMCTDb HPCICTaBICHAC O KOPPEJISIIUAK CIIYyYaHHBIX BEJTHUUH, O JIUHEHHOM perpeccun,
Texcmosoie 3a0ayu
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Pemars 3amaun PA3HBIX THIIOB, B TOM YHCJIE 331291 TIOBBIIICHHON TPYAHOCTH;
BBIOMPATE ONTUMAITEHEL METO)T PCIUCHHA 3a/1a41, paccMaTpUBas Pa3IMYHbIE METOBL;
CTPOHTB MOJICIIb PEIICHUS 3a1a4t, IIPOBOJUTE H0KA3ATEILHbIE pPacCyKIcHuS;

beliaTe 3ajaqu, Tpedyomme mepeGopa BapHaHToB, [IPOBEPKU  YCIIOBHIL, BEIOOpa
ONTHMAIBHOIO PEe3yIILTaTa;

AHAIU3APOBATE M HHTEPIPETUPOBATL PE3YNLTATHl B KOHTEKCTE YCIIOBUA 3aa4m,
BBIOMpATDH pelleHus, He IPOTUBOpPEYAIHE KOHTEKCTY;,

[EPCBOMHUTE NPU  PEIICHUM 3a7ayd HH(GOPMAIMIO M3 OJIHON Gopmer B spyryio,
HMCIIOB3Ys MPH HEOOXOIMMOCTH CXEMBIL, TaBIIHIIH, rpa(uky, [marpaMMa.,

I'eomempus

OnepupoBath  moHSTHSMHU: TOUKa, InpsMas, IUIOCKOCTh B IPOCTPAHCTBE,
HapaJLICNILHOCTE U NIEPIICHIUKYISPHOCTh IPSMBIX U IIOCKOCTEH;

IIPUMEHATE JULS PEIIEHHs 3a/[a4 I'eOMETprIeckue DaKThl, eciu YCIIOBUS TIPUMEHEHUS
3aJlaHEI B ABHOMH (opme;

PCHIATh  3alla4¥ Ha HAXOXK/ICHHE IEOMETPUYECKHX BEIUYHH 110 obpasuam wim
aJIropuTMaM,

enath (BBIHOCHBIC) IUIOCKHME YEPTEKH U3 PUCYHKOB OOBEMHBIX GUIYp, B TOM UHCIIe
PUCOBATh BUJL CBEPXY, COOKY, CTPOUTH CEUCHUS MHOTOI'PaHHHUKOB;

U3BJICKaTh, UHTCPIIPETHPOBATE U IpeoOpa3oBbIBaTh HHGOPMAIIIO O TFEOMETPUYECKHX
(urypax, npejcrasnennyio Ha geprexax;

HPHUMCHATL ~ ICOMETpHYECKME (aKThl JUIS pEUleHHs 3aJad, B TOM 4HCIe
HPEAOIArafoIX HECKOIIBKO IIAr0B PEIeH s,

OHHCLIBATE B3AHMHOC PACIIOJIOXKEHHUE IIPSAMBIX M ILIOCKOCTEH B IIPOCTPAHCTBE;
(hopmymMpoBaTh CBOMCTBA U IpU3HAKK (uryp;

AOKa3bIBATL FCOMETPUYECKUE YTBEPIKICHUS,

BIAJICTE  CTAHJIAPTHOH KIacCH(UKAIMe! IPOCTPaHCTBEHHBIX Guryp (umpamujsl,
TIPH3MBI, TapaJUIeICIIATIC b );

HAaXO/MTh 00BEMBI M ILIOMWEN MOBEPXHOCTE! FEOMETPUYECKUX TEJ C IPHUMEHEHHEM
(opmyr;

BBIUUCIIATE PACCTOSHNS M YITIBI B IPOCTPAHCTRE.

Bexmoput u koopounamer ¢ npocmparcmee

OriepupoBaTh MOHSTHSME TeKapTOBLI KOOP/IMHATEl B IIPOCTPAHCTBE, BEKTOP, MOYIIb
BCKTOpa, PAaBCHCTBO BEKTOPOB, KOOP/AMHATHI BEKTOPA, YIOi MeEXAy BEKTOPAMH,
CKAIAPHOC IPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPEI;

HaXOJMTh PAaCCTOSHUE MEXNY ABYMS TOUKAMH, CyMMY BEKTOPOB W MPOHU3BEACHUC
BEKTOpA Ha HHCIIO, YTOT MEX/Ty BEKTOPaMH, CKaIAPHOE IPOU3BE/ICHHUE, PACKIIAIBIBATE
BEKTOP 110 IBYM HEKOJUIHHEAPHBIM BEKTOPaM;

3a/1aBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOP/IHHAT,

pemarh NpoCTeHIINe 3a1a91 BBEJICHUEM BEKTOPHOI'O Oasrica.

Hemopusa mamemamuicu

HpeﬂCTaBJ'IHTb BKJIAT BbIJIAIOIUXCA MATEMAaTHKOB B Pa3sBUTHE MATEMAaTHKH M HUHBIX HaYUYHBIX
obnacreii;

MOHKUMATL POJib MATEMATHKH B Pa3BHUTHH Poceun.

Memoowr mamemamuxu

Hcrnone3oearts OCHOBHBIE METOMIEI MOKa3aTe/ILCTBA, MPOBOAHTEL JI0KA3aTENBLCTRBO M BBIMOIHATE
OTIPOBEPIKEHHE,

NPHMEHATb OCHOBHBIE METO/LI PEILICHHA MAaTEMATHYECKUX 3aJ1a4,

Ha OCHOBE MATeMATHYECKMX 3aKOHOMEPHOCTEH B NPHPOJE XapaKTepH3OBaTh KpacoTy u
COBCPIIEHCTBO OKPYIKAIOUIEro MHPa W NMPOU3BECHHH HCKYCCTBA,

[IPHMEHSTE ﬂpOCTef‘lLUHe OporpaMMHbBIE  CpeJCTBA H ACKTPOHHO-KOMMYHHKALIHOHHEIE
CHCTEMBI IIPU PELIEHHN MAaTeMAaTUYECKUX 3a/1a4.

SKzamen
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