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1. O6wan xapakrepucTtuka padouen nporpamMmmbl
ob6weobpa3oBaTenbHON aucunnnuHbi«MartemaTuka»

1.1. MectOo AucuUMNNUHbLI B CTPYKTYype npodeccCuoHarbHON
oGpa3zoBartenibHOM nporpammbl CI1O:
Ob6uweobpasoBaTtenbHas agucuuninHa «MaTtemaTuka» aBnseTcs

obda3aTenbHON YacTbio 00Leobpa3oBaTenbHOMO LUMKna obpasoBaTesibHOM

nporpammsbl B cootBeTcTBUM ¢ PIOC «IIpomaserr, KOHTPOJIEP-KACCUP»

1.2. Uenu n nnaHmpyemble pe3yrnbTaTbl OCBOEHUA AUCLMUNIIUHDI:

1.2.1. Uenb gucumnnuHsbl

CogepxaHue nporpammbl  0buweobpa3oBaTensHOM  AUCLMMNANHDI
«MaTtemaTtnka» HanpaBneHO Ha OOCTWXKEHME pe3ynbTaToB ee U3YyYeHUs B
cootBeTcTBUM C TpeboBaHnamn ®IrOC COO c y4eTom npoheccnoHarbHoM
HanpasneHHocTn ®I'OC CI10.

1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUA obLleobpa3oBaTeribHOMU
auncumnnuHbl B cootBeTcTBUU ¢ PI'OC CINO n Ha ocHoBe ®PI'OC COO

Ocoboe 3HauyeHne gucumnnnHa nmeeT npyn PopMnMpoBaHNN U PasBUTUN
OKunlikK.



OOLwmne KoMmneTeHUUU

MnaH npyemMblie pe3ynbTaTbl 06yqu nsa

O6wume!

OucunnnuHapHbie?

OK 01 Bbibupatb cnocobsbl
pelleHnsa 3agad
npodeccnoHanbHON
NeaTenbHOCTM
NPUMEHNTENBHO

K pasnnyHbIM KOHTEKCTaM

rOTOBHOCTb K TpyAy, OCO3HaHWEe LIEHHOCTU
MacTepcTBa, Tpygonobue;

- TOTOBHOCTb K aKTMBHOW [OeATenbHOCTU
TEXHONOrM4YEeCKOM " coumanbHomn
HanpaBfEHHOCTN, CNOCOOHOCTbL NHULMMPOBATD,
NnaHMpoBaTb U CaMOCTOATENbHO BbIMOSHATD,
TaKylo A4eATEeNbHOCTb;

- NHTEpec K pasfiMyHbIM
npodgeccnoHanbHON OesaTeNnbHOCTH,
OBnageHve  yHuBepcasnbHbIMU
nosHaBaTesibHbIMU AENCTBUAMMU:

a) 6a3oBble NIorMyeckne AencTBus:
- CaMOCTOATENbHO  PopMynMpoBaTh n
aKkTyanuaumpoBatb npobrnemy, paccmaTpuBath)
€€ BCECTOPOHHE,;

cthepam

y4ebHbIMK

- yCTaHaBNUBaTb CYLLUECTBEHHbIN MPU3HaK UMK
OCHOBaHUSA ONs1 CPaBHEHUsI, Knaccudukaumm u
06006LLeHus;

- onpependatb uUerin OedTesibHOCTHU, 3adaBaTb
napamMeTpbl U KPUTEPUN NX OOCTUXKEHUA,

-BrafeTb MeToaamm aokasaTenbCcTB, anroputmamm
pelleHus 3aaady; ymeHve hopmynmpoBaTh onpeaeneHus,
aKCMOMbI M TEOPEMBI, MPUMEHSTb MX, NPOBOAUTL
riokasaTernbHble paccyXaeHusl B Xoe pelleHns 3agau;

- YMETb ONepuMpoBaThb MOHATUAMMW: CTENEHb YNCNa,
norapMdm Yncna; ymeHue BbINosHATb BblYUCNEHNE
3Ha4YeHW 1 Npeobpa3oBaHUs BbIPAXXEHU CO CTENEHAMN U
norapndpmamu, npeodbpasoBaHns APoBHO-paLMOHaNbHbIX
BblpaXXeHWUM;

- YMETb onepnpoBaTb NMNOHATUAMU. palMNOHalbHbIE,
MppaunoHarlibHble, Nnoka3aTesibHble, CTEMNEHHbIE,
J'IOFapI/IC*)MW-IeCKI/Ie, TPUrOHOMETPpU4YHEeCKme ypaBHEHNA U
HepaBeHCTBA, UX CUCTEMBbI,

- YMeTb OrnepupoBaTh MOHATUSAMW: PYHKLMS, HENpepbiBHaS
dbyHKUMSA, NpoM3BOAHas, NepBoobpa3Has, onpeaeneHHbIn
WMHTerpan; yMeTb HaxoguTb NPOU3BOAHbIE AfIEMEHTAPHbIX
PYHKLUMIA, NCMOMb3YH CNpaBoOYHble MaTepuansl;
nccnenoBaTtb B MPOCTENLINX CryyYasax PyHKLUUM Ha
MOHOTOHHOCTb, HaxoauTb HaubonbLIne N HAUMEHbLLNE
3HAYEHNA PYHKUMI; CTPOUTL rpadoMKn MHOIOYSIEHOB C

- BbIABJIATb 3aKOHOMEPHOCTU U MPOTUBOPEYNA

MCMNOJIb30OBaHMEM arnnaparta matemMmaTn4eCcKoro aHanmaa,

" YKkasbIBaloTCA NMUUYHOCTHBIE U MeTanpeaMeTHble pesynbTathl 3 ®rOC COO (B nocneaHeit pegakumm ot 12.08.2022) B oTrnaronsHon dopme, GopMupyemble
obweobpasoBaTenbHOM ANCUUNINMHON
2 AncumnnuHapHble (NpeaMeTHbIe) pe3ynbTaThl YKasbiBaloTCA B COOTBETCTBUM C UX NOMHbLIM nepedHemM Bo ®FOC COO (B nocneaHen pegakuum ot 12.08.2022




B pacCMaTpuBaemMbIX ABINEHUAX;

BHOCUTb KOpPpPEeKTuBbl B [OEATEJIbHOCTD,
OLeHMBATb COOTBETCTBME pPe3yJibTaTOB Lenam,
OLEHNBATb PUCKA nocneacTBuUn OesATENbHOCTY,

pasBMBaTb KpeaTUBHOE MbILLMEHNE Mpu
PELLEHNM XKN3HEHHbIX Npobnem
0) 6a3oBble uccrnegoBaTenbCkMe AENCTBUS:

- BnageTb HaBblkaMun y4yebHo-
nccrnegoBaTenbCKon n NPOEKTHON
neaTeribHOCTH, HaBblkaMu paspeLueHus
npobnew;

- BbISIBMSATb MPUYMHHO-CNEACTBEHHbIE CBSA3N U
aKTyanuampoBaTtb 3agady, BblABUraTb runoTesy
ee pelleHusi, HaxoauTb aprymeHTbl AOns
loKasaTenbCTBa CBOMX YTBEPXXAEHUN, 3a4aBaTb
napameTpbl U KPUTEPUN PELLEHUS;

- aHanNM3npoBaTb MOMyYEeHHbIE B XO4€ peLUeHus
3afaun pesynbTaTbl, KPUTUYECKN OLLEHMBATb UX
NOCTOBEPHOCTb, NMPOrHO3NMpoBaTb U3MEHEHNE B
HOBbIX YCMOBUSX;

ymeTb nepeHocuUTb 3HaHus B
Nno3HaBaTeNbHYIO W MNpaKTUYeckyro obnacTtu
PKN3HEeOeAaATeNbHOCTH;

yMEeTb WHTErpupoBaTb 3HAHUSA W3 pPasHbIX
npeaMeTHbIX obnacrten;

BblABUraTb HOBble uMAewn, npeanaraTb

NPUMEHSITb NPOU3BOAHYIO NPU peLLeHNM 3aaa4 Ha
[BWKEHWE; pellaTb NPaKTUKO-OPMEHTMPOBAHHbIE 3a4a4M Ha
HambonblUMe N HAUMEHbLUNE 3HAYEHWS!, HA HAXOXAeHe
MyTW, CKOPOCTU U YCKOPEHWS;

- YMeTb OnepupoBaTh MOHATUSMU: paLMoHanbHasa pyHKUmMS,
nokasaTtesibHas PyHKLMS, CTeNeHHas yHKUMS,
norapugmMmmyeckas PyHKUNS, TPUroHOMETPUYECKNe
dOYHKUMN, 0BpaTHble YHKUNN; YMEHNE CTPOUTb rpadhmkm
NM3YYEHHbIX (PYHKLNIN, UCNOMb30BaThb rpadoukm npu
N3y4YeHnn NpoLLeCCoB N 3aBMCMMOCTEN, NPU peLLeHnn 3agad
13 gpyrmx y4ebHblx NnpeamMeToB 1 3afad u3 peanbHOM
PKM3HW; BblpaXkaTb hopMysiamMun 3aBUCUMOCTU MeXIY
BENNYMHAMU;

- YMETb pellaTb TEKCTOBbIE 3a4a4M pasHbIX TUNOB (B TOM
4ucrie Ha NPOUEHTbl, 4O N YacTu, Ha ABMXeHWe, paboTy,
CTOMMOCTb TOBapPOB M YCIyr, Hanoru, 3agayn n3 obnactu
ynpaBneHus IMYHbIMU N CEMENHBbIMU (PUHAHCaMN);
COCTaBJISATb BblpaXXeHUs1, YypaBHEHNHA, HEpaBEHCTBaA U UX
CUCTEeMbI MO YCINOBUIO 3afa4un, uccrnenosaTb NONyYeHHoe
pelleHne n oueHnBaTb NPaBLoNOA0BHOCTb pe3ynbTaTos;

- YMETb ONepupoBaTh NOHATUAMU: cpeaHee
apudpmeTnyeckoe, MegnaHa, Hambonbllee U HauMeHbLLee
3Ha4YeHus!, pa3max, AMcrnepcusi, CTaHaapTHOE OTKIIOHEeHue
4YMCNOBOro Habopa; yMeTb U3BMeKaTb, MHTEPNpPeTUpoBaThb
MHGOPMaLUto, NPeACTaBrNeHHy0 B Tabnvuax, Ha

OopuUrnHaribHble Nogxoabl N pelweHnd,

anarpamMmmax, rpaq)MKax, OTpaxarLlyro cBOMCTBa pearnbHbIX
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M  CMOCODHOCTL UX  UCNONb30BaHUSA
Nno3HaBaTesIbHOM N couuanbHOW NpakTuke

B

NPOLIECCOB U SIBNEHMWI; NpeAcTaBnsATb MHOPMaLUIo C
NoMOLLbI0 Tabnuu, 1 guarpamm; uccregoBaTb
CTaTUCTUYECKNE AaHHble, B TOM YMCNEe C NPUMEHEHNEM
rpadoyeckmx METOAOB U NEKTPOHHBLIX CPEACTB;

- YMEeTb OnepupoBaTh MOHATUSMW: CllyYanHbIN ONbIT U
crny4anHoe cobbiTve, BePOATHOCTb CIy4anHOro cobbITus;
YMEHMe BblYUCTIATbL BEPOATHOCTbL C UCNOSIb30BaHMEM
rpacpuyecknx MeToaoB; NPUMEHATL (POPMYIIbl CIIOXEHUS U
YMHOXEHNSA BEPOATHOCTEN, KOMOUHATOPHbIE PaKTbl U
cbopMynbl NpU peLleHnn 3agad; oLeHNUBaTb BEPOSTHOCTHU
peanbHbIX COObITUI; 3HAKOMCTBO CO CIlyYanHbIMK
BENUYNHaAMU; yMEHNe NPpUBOAUTL NPUMepPbI NPOsIBIIEHNS
3aKoHa 6onbLINX YMcen B NPUPOAHbLIX N OBLLEeCTBEHHbIX
SIBIIEHUSIX;

- YMETb ONepupoBaTh NOHATUSMU: TOYKa, NpsiMasi,
NOCKOCTb, MPOCTPaHCTBO, ABYrpaHHbIN yron,
cKpeLuvBatoLmnecs npsiMble, napannensHocTb U
neprneHanKynspHOCTb NPSIMbIX U NIIOCKOCTEN, Yron Mexay
NPSAMbIMU, Yron MeXxay NPSIMOK U MAOCKOCTbIO, Yron Mexay
MIOCKOCTSIMM, PAaCCTOSIHME OT TOYKM [0 NIOCKOCTY,
paccTosiHMe Mexay NpsiMbIMU, PAcCTOSIHUE MeXay
NAOCKOCTSIMUW; YMEHME UCMONb30BaTh NPV peLleHnn 3agad
N3yyeHHble akTbl U TEOPEMbI NNAHUMETPUN; YMEHUE
OLieHMBaTb pa3Mepbl 0GBHEKTOB OKpYXKatoLLLEro Mnpa;

- YMETb onepnpoBaTb NOHATUAMU. MHOIOrpaHHUK, ce4eHne

MHOrorpaHHuka, Ky6, napannenenunen, npuama,




nupamuga, urypa n noBepxXHOCTb BpaLLEeHUs, LUIMHAP,
KOHYC, Lwap, cdepa, cedeHns ourypbl BpaLLeHus,
NNOCKOCTb, KacarLascs cdepsbl, LMNMHAPA, KOHYca,
nnowaab NOBEPXHOCTM NUpPamMuabl, NPU3MbI, KOHYCa,
uunuHapa, nnowanb cgepbl, 06bem Kyba, NpsIMOYrofibHOro
napannenenuneaa, nMupamMmuabl, NPU3Mbl, LUNUHOPA,
KOHyCa, Wwapa; ymeHne nsobpaxkaTb MHOFOrpaHHUKN U
NOBEPXHOCTW BPALLEHUNSA, UX CEYEHNSA OT PYKUK, C MOMOLLbIO
HePTEXHbIX MHCTPYMEHTOB U ANIEKTPOHHbIX CPEACTB;
yMeHne pacrnosHaBaTb CUMMETPUIO B NPOCTPaHCTBE;
YMEeHne pacno3HaBaTb NpaBUSibHbIE MHOMOrPaHHUKW;

- YMETb ONepupoBaTh NOHATUSIMU: ABUXEHUNE B
npocTpaHcTBe, NOAOGHbIE hurypbl B NPOCTPAHCTBE;
MCNONb30BaTb OTHOLLEHWE NNoLLaaen NoBepxXHOCTen n
06beMOB NoAOGHbIX PUFYP NPY peLLeHnn 3aaay;

- YMETb BbIUUCIATb rEeOMeTpnYeCcKmne BENMMYNHbI (LI,J'II/IHa,
yromn, nnowanb, obbem, nnowaab I'IOBerHOCTI/I),
MCNOoJ1b3yA U3YHEHHbIE (bOpMyJ'IbI 1M MeToabl,

- YMETb ONnepupoBaTh NOHATUSAMU: NPSIMOYrofibHasi cuctema
KoopAMHaT, KOOPAMHATBI TOYKWU, BEKTOP, KOOPAUHATLI
BEKTOpa, CKanspHoe Npov3BeaeHne, yron Mexay
BEKTopamu, CymMma BEKTOPOB, NPOM3BEAEHNE BEKTOpA Ha
4YMCNO; HAXOAUTb C NMOMOLLbIO M3YYEHHbIX (OPMYn
koopAMHaTbl CepeanHbl OTpe3Ka, pacCTosiHMe Mexay ABYMs
TOYKaMMU;




-yMETb BblOMpaTh NOAXOOAWNA N3yHEeHHbIN MeTon AN
pelueHns 3agadn, pacnos3HaBaTb MatemaTnieckme akTbl 1
MaTeMaTuyeckne MoLenu B NPUPOSHbIX U OBLLEeCTBEHHbIX
SABNEHNAX, B UCKYCCTBE; YMEHNEe NpMBOLAUTb NPUMEpPbI
MaTemMaTU4YeCKUX OTKPbITUA POCCUNCKON U MUPOBOW
MaTeMaTUYeCKON HayKu.

-yMeTb OMepMpoBaThb NOHATUSIMU: OnpeaerieHne, akcmoma,
Teopema, CreficTBMe, CBOWCTBO, NPU3HAK, A0Ka3aTenbCTBO,
paBHOCUIbHbIE (POPMYIMPOBKU; yMeHME DOpMYyNNpPoBaThb
obpaTHOE 1 NPOTMBOMONOXHOE YTBEPXKAEHNE, NPUBOAUTL
NpUMepbl U KOHTPNPMMEPbI, UCMOMb30BaTb METO/
MaTeMaTU4ecKon NHAYKLUW; NPOBOAUTL AOKa3aTefbHble
paccyXaeHust Npu peLleHnn 3aaad, OLeHNBaTb NOrMYeckyo
NpaBUINbHOCTb PaCcCyXaeHUH;

- YMETb onepupoBaTb NMOHATUAMNU: MHOXECTBO,
NOOMHOXXEeCTBO, onepaunn Hag MHOXeCTBaMn, ymeHune
MCMOoJ1b30BaTb TeOpeTMKO-MHO)KeCTBeHHbIIZ annapat and
OMNMCaHnA pearibHbIX NMpoueccoB U SABNEHNN npn peleHnn
3agad, B TOM Yncne n3 gpyrux y‘-le6HbIX npegmeToB,

- yMeTb OrnepupoBaTh MOHATUSAMU: rpadd, CBA3HbIV rpad,
nepeso, UMKI, rpad Ha NNoOCKOCTWN; yMeHWe 3aaBathb U
onucbIBaTh rpadbl pasnmMyHbiMn cnocobamm; NCNonb3oBaThb
rpadobl Npy peleHnn 3agav;

- yMeTb CBOGOAHO OnepupoBaTh MNOHATUSIMU: COYETaHMe,
nepecTaHoBKa, YMCIO COMETaHWUIA, YACIO NEPEeCTaHOBOK;
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GUHOM HblOTOHA; yMEHME NPUMEHATb KOMOMHATOPHbIE
hakTbl U paccyXaeHust 4ns peLleHus 3agav;

-YMEeTb OonepupoBaTtb NOHATUAMWU. HATypalibHOE YUCIIO,
Lierfioe 4ncno, oCtaTtok no moaynw, paunoHarbHOE 4YMUCIo,
nppaunoHaribHoe 4YMCo, MHOXXeCTBa HaTypalibHbIX, LeJlbiX,
pPaunoHarbHbIX, AEeNCTBUTENbHbIX Yncen; YMEHne
MCMoJb30BaThb NMPU3HakKn OeMIMMOCTH, HaUMeHbLINIA 0B
nenntenb N HauMeHbLuee obllee KpaTHOe, anroputm
EBknuaa npu peweHnn 3agad; 3HaKOMCTBO C pa3fiM4yHbIMA
MNO3NLUNOHHbIMN CUCTEMAMUN CHUCTTEHUA,

- yMeTb CBOH6OHO onepmnpoBaTb NOHATUAMUN: CTENEHDb C
LienbiM nokasaTtenem, KOpeHb HaTyparibHOW CTEMNEHMN,
CTeneHb C pauMoHanbHbIM NnokasaTenem, CTeneHb ¢
NEeNCTBUTENbHbBIM (BELLLECTBEHHbBIM) NOKa3aTenem,
norapmMdm 4Ymncna, CUHYC, KOCUHYC U TaHTEHC
NPOU3BOJSIbLHOIO YMCNa;

- YMETb ONepupoBaTh NOHATUSIMU: TOXKOECTBO,
TOXOECTBEHHOE Npeobpa3oBaHue, ypaBHEHNE,
HepaBEeHCTBO, CUCTEMA YPaBHEHUI N HEPABEHCTB,
PaBHOCUITbHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM,
pauMoHanbHble, UppaunoHarbHble, NokasaTernbHbIe,
CTeneHHble, norapudmmnyeckme, TpPUroHoMeTpuyeckmne
YpaBHEHWSs1, HepaBeHCTBa U CUCTEMbI; YMEHUNE peLlaTb
yYpaBHEHWSs1, HepaBEeHCTBA 1 CUCTEMbI C MOMOLLbIO
pasnuYHbIX NPUEMOB; peLlaTb YpaBHEHMUS!, HEPaBEHCTBA U
CUCTEMbI C NapamMeTPoM; MPUMEHSITb YpaBHEHWS,
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HepaBeHCTBa, X CUCTEMbI ANS peLleHns MaTemMaTUyYeCcKmx
3a4ay 1 3a4ad U3 pasnuyHbiX 06n1acTen Haykm U peanbHoOn
PKN3HU;

-yMeTb CBOOOAHO ONepmnpoBaTb NOHATUAMM: rpadmk
PyHKUMN, oBpaTHas OYHKLNA, KOMNO3NLUUS (DYHKUUA,
NMMHENnHasn PyHKUMS, KBagpaTudHas (OyHKUKUS, cTeneHHas
byHKUMSA C LernbiM nokasatenem, TPUroHoMeTpuyeckme
byHKUUKN, 0BpaTHbIE TPUrOHOMETPUYECKNE (PYHKLMN,
nokasaTeribHas 1 norapumMmmyeckas pyHKUUnN; ymeHme
CTponTb rpacomkm yHKUUI, BbINOSMHATL Npeobpa3oBaHms

rpaduKoB PyHKLUMN;

YMEHMNe 1Mcnonb3oBaTth rpadukn YHKUMI NS U3yYeHus
NPOLLECCOB U 3aBUCUMOCTEN MpU peLleHnn 3agay nus apyrux
y4eOHbIX MPeaMETOB U U3 pearibHOW XXMU3HW; BblpaXaTb
chbopMynamm 3aBUCUMOCTM MeXAY BENUYMHAMU;

yMeHve cBoO6OAHO onepupoBaTh NOHATUSMU: YETHOCTb
cbyHKLUMKN, NEPUOANYHOCTb (PYHKLNM, OFPaHUYEHHOCTb
bYHKLMUN, MOHOTOHHOCTb (PYHKLIMM, IKCTPEMYM DYHKLIUK,
Hambonbluee N HaUMeHbLUEee 3HaYeHUs1 PYHKUMM Ha
NpoMeXyTke; yMeHVe NpoBOAUTL UccreaoBaHne PyHKUNN;

yMeHMe NCnosib3oBaTb CBOUCTBA U rpadpmkn pyHKUUW ans
peLlleHnsa ypaBHeEHUI, HEpPABEHCTB U 3afay C NapameTpamu;
n3obpaxaTb Ha KOOPANHATHOM MAOCKOCTU MHOXECTBA
pelLeHnn YpaBHEHUIN, HEPABEHCTB U UX CUCTEM;
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-yMeTb CBOOOAHO OnepupoBaTb NOHATUAMMU:
nocnegoBaTeNbHOCTb, apudmeTnyeckasi Nporpeccus,
reomeTpuyeckasa nporpeccus, 6eckoHe4yHo ybbiBatoLlas
reomMeTpu4eckas Nporpeccust; ymMeHne 3agaBatb
nocrnefoBaTeNlbHOCTU, B TOM YMCIE C MOMOLLbIO

peKkyppeHTHbIX hopmyIT;

- YMETb ornepupoBaThb MOHATUAMW: HENPEPbLIBHOCTb
PYHKUMK, acMMNTOTbI rpadomka yHKUMK, nepBas n BTopasi
npousBogHast PyHKUNN, reoOMeTPUYECKUN N PUNYECKUIA
CMbICI MPON3BOAHON, NepBoobpasHas, onpeaeneHHbIn
WMHTerpan; yMeHne HaxoanTb acMMNTOThbI rpaduka
PYHKUNN; YMEHNE BbIYUCIIATbL NPOU3BOAHbIE CyMMBbI,
npoun3seaeHusi, YaCTHOro N KOMMNO3NLMK (PYHKLUUA,
HaxoAnTb ypaBHEHME KacaTeNbHOWN K rpadunky yHKUNN;

YMEHMe NCnonb3oBaTb NPOM3BOOHYIO AN UccneaoBaHus
OYHKUUIA, ONS HAXOXAEHUS HAUMy4Lero peleHuns B
NpuKNagHbIX, B TOM Yucne coumnanbHO-3KOHOMUYECKNX U
pu3nyeckmx 3agadax, 4ns onpeaeneHns CKopocTu u
YCKOPEHUS; HaxoguTb nrowaan n odobembl puryp c
NOMOLLbIO MHTErpana; NpUBoAUTbL NPUMeEpBI
MaTeMaTUyeCcKoro MogenMpoBaHns C NOMOLLIbIO
nudpepeHUmarnbHbIX YpaBHEHUN;

- YMETb onepupoBaTtb NMNOHATUAMU. KOMMJIEKCHOE 4YNCIIO,
COMpA>KeHHble KOMIJIEeKCHbIE YCIa, MoA4YyIb U aprymMmeHT
KOMMJ1EeKCHOro 4yncna, cbopma 3arfncm KOMIMJIEKCHbIX YNCET
(reomeTpmquKaﬂ, TPUroHomeTpun4yeckasa n
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anrebpanyeckas); ymeTb Npon3BoanTb apudpmeTnyeckmne
eNCTBUSA C KOMMITEKCHBbIMU YCnamMu; NPUBOANTL NPUMEpDI
NCMNOb30BaHUS KOMMIEKCHbIX YACEN;

- yMeTb CBOOOHO onepnpoBaTh NOHATUAMU: cpegHee
apudpmeTndeckoe, MegnaHa, Hambosnbllee N HauMeHbLlee
3Ha4YeHus, pasmax, agucnepcus, ctaHgapTHoOe OTKIIOHEHWE
N8 ONMCaHNA YUCMOBLIX AaHHbLIX; YMEHUe nccnegosartb
CTaTUCTUYECKUe JaHHble, B TOM Yuche C NpUMeHeHnem
rpacpmyecknx MeToaoB U ANEKTPOHHbLIX CPEACTB;
rpacpmyeckn nccnegoBaTtb COBMECTHbIE HabnoaeHus ¢
NOMOLLbIO AnarpamMmM paccenBaHus U NMIMHENHOWN perpeccuu;

- YMETb Haxo4uTb BEPOSATHOCTU COObITUI C
ncnonb3oBaHMeM rpadouyecknx METOAOB; NPUMEHATL AN
pelueHns 3agad opMyIibl CAOXEHUS U YMHOXEHNSA
BeposTHOCTEN, OPMYIY NOSTHON BEPOSATHOCTU, hOpPMYny
BepHynnu, koMbuHaTOpHbLIE GhaKkTbl N POPMYIIbI; OLIEHNBATL
BEPOSITHOCTM pearibHbIX COObITUN; yMEHME onepupoBaTb
NOHATUAMM: CriydarHas BenuynHa, pacrnpegerneHve
BEPOATHOCTEN, MaTEMaTUYECKOE OXMUAAHWe, AUCnepcus u
CTaHOapTHOE OTKMOHEHWE CryYanHOW BESNTMYUHBI, OYHKLNN
pacnpegerneHns n NNoTHOCTU PaBHOMEPHOrO,
NnokasaTesibHOro 1 HOpMarsnbHOro pacrnpeneneHun; ymeHue
MCnosnib3oBaTb CBOWCTBA M3YyYEeHHbIX pacnpeaeneHnin ans
pelueHns 3agad; 3HaKOMCTBO C MOHATUAMMU: 3aKOH 60nbLInX
Jncern, MeToabl BbIGOPOYHbIX UCCNEeLOBaHNN; yMeHne
NPUBOANTL NPUMEPbI NPOSIBIIEHNSA 3aKOHa BONbLUNX YnNCeN
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B NMPUPOAOHBLIX U 0OLLIECTBEHHbIX ABNEHMUSX;

- yMeTb CBOOGOAHO onepupoBaTh NOHATUSIMU: TOYKA,
npsimasi, NfoCKOCTb, MPOCTPAHCTBO, OTPE30K, Ny4, NIOCKUIA
yron, ABYrpaHHbIN Yron, TpexrpaHHbIi yron,
nepecekatLmecs, napannenbHble U CKpelLmBatoLmnecs
npsiMble, NapannenbHOCTb U NEPNEHANKYNSAPHOCTb NPAMbIX
M NIIOCKOCTEN, yron Mexay npsiMbIMu, Yron Mexay npsiMomn
M NIOCKOCTbIO, Yron MeXay NIoCKOCTAMU; yMeHne
MCNONb30BaThb NPY peLLeHnn 3a4a4 U3ydeHHble PaKTbl 1
TeopeMbl NIIaHMMETPUN; YMEHNE OLEHMBaTL pa3Mepbl
0O6bEKTOB B OKpY>KaloLLEM MUPE; YMEHME OonepupoBaThb
MNOHSATUSIMU: MHOFOrPaHHUK, CeYEeHNe MHOFOrpaHHMKa,
NpaBumbHbIA MHOFOrpaHHUK, Npu3ma, nupaMmuaa, durypa u
MOBEPXHOCTb BpaLLEHUs, UMNUHAP, KOHYC, Wap, cdepa,
pas3BepTka NOBEPXHOCTU, CEYEHUS KOHYCa U LMNMHApa,
napannesnbHble OCY UM OCHOBaHWUIO, CEYEeHNe Lwapa,
NMOCKOCTb, Kacalowascs cdepbl, LMNMHAPA, KOHYCa;
YMEHWe CTPOUTb CeYEHME MHOrorpaHHmKa, n3obpaxarb
MHOrorpaHHuKN, Urypbl 1 NOBEPXHOCTU BpaLLEHUs!, UX
CeYeHUsi, B TOM YMCIe C MOMOLLbIO 3NEKTPOHHbIX CPeACTB;
YMeHNe NPUMEHSITb CBOMCTBA reoMeTpuyeckux duryp,
camocTosITeNbHO (POPMYNMpoBaTh onpeaeneHust
n3y4aemMblix puryp, BbiABUraTb rMNOTE3bl O CBONCTBAX U
Npu3Hakax reomeTpuyeckmnx uryp, o6ocHoOBbIBaTb UIn
oOnpoBepraTtb MX; YyMeHne NpoBoAUTb Knaccudmkaumio
cburyp no pasnmyHbIM Npu3Hakam, BbINOMHATb
HeobXxoauMble JOMONHUTENbHbIE NOCTPOEHNS;
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-yMeTb CBOOOAHO ONepmnpoBaTb NOHATUAMM: Nowanb
dourypbl, 06bem durypbl, BENUYMHA yria, pacCtosHne oT
TOYKWN O NMIOCKOCTU, PacCTOAHNE MEXY NPSIMbIMMU,
paccTosiHne Mexay NocKoCTAMM, nnoLwanb cdepbl,
nnowaab NOBEPXHOCTM NMpamuabl, NpM3Mbl, KOHyca,
uunuHgpa, oobem Kyba, NPAMOYrofbHOro
napannenenuneaa, nMpamuabl, NPU3mbl, LMNNHAPA,
KOHyCa, Wwapa; yMeHne HaxoamTb OTHOLLIEHME 06 BHEMOB
nogoBHbIX uryp;

- ymeTb cBOOOAHO OonepupoBaTh NOHATUAMU: ABUKEHNE,
napannenbHbli NEPEHOC, CUMMETPUS Ha NITOCKOCTU U B
nNpocTpaHCcTBe, NOBOPOT, Npeobpa3oBaHme nogobus,
NoAoOHbIE OUrypbl; yMEHWE pacno3HaBaTb paBHbIE U
NoaoOHble urypbl, B TOM YMcCre B NpMpoae, UCKYCCTBE,
ApPXMTEKTYype; YMEHNE NCMNONb30BaTb reOMeTpUYeckme
OTHOLLUEHWS, HAXOAUTb reOMeTprUYeCcKMe BENUYNHBI (4NNHa,
yrosn, nnowagb, o6bemM) Npu peLeHnn 3agad n3 gpyrmx
y4eOHbIX MPEaMETOB M U3 pearnbHOW XXN3HU;

- yMeTb CBOOOAHO onepmnpoBaThb MOHATUSMUA:
NPAMOYrofibHas cMcTemMa KoopAuHaT, BEKTOP, KoopaMHaThbl
TOYKM, KOOPAUHATLI BEKTOpPA, CyMMa BEKTOPOB,
npousBefeHne BEKTOPa Ha YNCIIO, pasrioXeHne BeKTopa no
Gasuncy, ckansapHoe npon3BeaeHne, BEKTOPHOE
npousseneHne, yron Mexay BekTopamu; yMeHune
MCronb30BaTb BEKTOPHbLIN U KOOPAMHATHBLIA MeToA ANs
peLLeHna reoMmeTpudecknx 3agad 1 3agad gpyrmx y4ebHbix
npegMeToB; onepupoBaTb MNOHATUSAMU: MaTpuua 2x2 n 3x3,
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onpegennTernb MaTpulbl, FeOMeTpI/I‘-IeCKI/IIZ CMbICH
onpenennTend,

- yMeTb MOAENUpoBaTh pearbHble CUTyaLmmn Ha s3blke
MaTemMaTUKK1; COCTaBNATb BbIPaXeHWs, ypaBHEHUS,
HepaBeHCTBa U UX CUCTEMbI MO YCMOBUIO 3a4a4u,
nccnegoBaTh MOCTPOEHHbIE MOAENW C UCMONb30BAHUEM
annapaTa anrebpbl, UHTEPNPETMPOBATb NOMYyYEHHbIN
pe3ynbTaT; CTPOUTb MaTeMaTUYecKMe MOAENM C NOMOLLbHO
reoMeTpUYECKUX NMOHATUIN 1 BEMNUYMH, PeLllaTb CBA3aHHbIE C
HMMMW NPaKTUYECKUE 3a4a4m; COCTaBNATb BEPOATHOCTHYHO
MOZernb U UHTEPNPEeTMPOBAaTL NOMyYEHHbI Ppe3ynbTar;
pellaTb NpUKNaaHble 3agadun cpeacTsamm
MaTemaTU4ecKkoro aHanusa, B TOM Y1crie coumnansHo-
9KOHOMMYECKOro 1 M3NYECKOro XapaKTepa;

- YMEeHMe BblIbupaTb NoaxXoasaWwmnn MeTo Ansa peLweHuns
3a4a4u; NOHUMaHWEe 3HAYMMOCTU MaTEMATUKN B N3YyHEHUN
NPUPOLHbLIX N 06LWECTBEHHbLIX NMPOLECCOB U ABNEHWUM;
YMeHne pacrnosHaBaTb NPOsBreHNne 3akOHOB MateMaTuku B
NCKYCCTBE, YMEHUe nNpnuBoauUTb NpUMepbl MaTteMaTUYeCcKnx
OTKPbLITUA POCCUNCKOM N MUPOBOW MaTeMaTU4eCKON HayKu

OK 02 Ncnonb3oBaTb
COBpPEMEHHbIE CpeacTBa
nowcka, aHanusa u
MHTepnpeTaumm
MHdopMaunK, n
MHOPMAaLIMOHHbIE
TexXHonorum ans

B o6nactu LeHHOCTM Hay4YHOro NMO3HaHUS:

-ChOPMUPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOLLEIO COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM U OOLLECTBEHHOW NpaKTUKW,
OCHOBaHHOTO Ha avanore KynbTyp,
CNOCOBCTBYHOLLErO OCO3HaHUIO CBOEro MecTa B

- YMeTb ONepupoBaThb NOHATUAMU: paunoHanbHas yHKUUS,
nokasarternbHas dyHKUMS, cTeneHHas YHKUMS,
norapummnyeckas dyHKUMS, TPUrOHOMETpPUYECKNE
byHKUUK, obpaTHble YHKUUN; yMEHUEe CTPOoUTb rpadunkm
N3yYeHHbIX (PYHKLUIW, NCNONb30BaTh rpadouku Npu n3y4yeHum
NPOLECCOB U 3aBUCMMOCTEN, NPU peLleHnn 3agad U3 Apyrux

NOJINKYJbTYPHOM MUPE;

yLI86HbIX npegmMeTtos W 3agady U3 peaan0|7| XU3HU,
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BbIMNOSIHEHUA 3a4au
npodgeccnoHanbHON
NneaTenbHoOCTU

- COBEpPLUEHCTBOBaHMWE A3bIKOBOW n
yuTaTeNbCKOM  KyNMbTypbl  Kak  CpeacTBa
B3aMMoOeNCTBUS Mexay NoabMU M MO3HAHMS

MUpPa;

- 0CO3HaHWe LEeHHOCTM Hay4YHOW OeATEeNbHOCTH,
FOTOBHOCTb  OCYLLECTBRATb  MNPOEKTHY U
nccnenoBaTenbCKyto NEeATEenNbHOCTb|

MHOVBMAOYaNbHO U B rpynne.
OBnageHve  yHMBepcasnbHbIMU
no3HaBaTeNbHbIMU ENCTBUAMM:

B) paboTta c nHopmaumen:

- BNageTb HaBblkaMK MOJyYEHUs MHOpPMaLMK
N3 NCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOATENBHO

y4ebHbIMK

OCYLLECTBNSATbL MOUCK, aHanus,
cucTemMaTm3aumio 7 NHTepnpeTaLuio
MHOPMaLMN  pasnUYHbIX BWOOB U popM
npeacTaBneHns;

- cO34aBaTb TEKCTbl B pasfiMyHbIX bopmaTax C
y4eTOM HasHayeHus MHopmMaumm 1 Lenesomn
ayauTopuu, BblIOMpas onTUManbHy opmy|
npeacTaBneHns n Bu3yanusauum;

- OueHMBaTb [JOCTOBEPHOCTb, JIE€rUMTUMHOCTb
WHOpMaUuKn, ee COOTBETCTBME MPaBOBbLIM W
MOpPanbHO-3TUYECKUM HOpMaM;

- MCNONb30BaTb CpeacTBa MHPOPMALIMOHHBIX U
KOMMYHUKALMOHHBIX TEXHOMOrM1M B peLueHnn

BblpaKaTb CbOpMyJ'IaMI/I 3aBUCMMOCTUN MexXOY BENMMYHNHaMMU;

- yMeTb  ofnepupoBatb  MOHATUSIMM:
TOXOECTBEHHOE npeobpasoBaHue,
HEepaBeHCTBO, CUCTEMA YypaBHEHUMN U  HEpaBEHCTB,
PaBHOCUIMBHOCTb  YpPaBHEHWI, HEPaBEHCTB W CUCTEM,
paLMoHarnbHbIe, nppaunoHarnbHble, nokasaTerbHble,
CTEMNEHHble,  norapudpmMmmyeckne,  TPUroOHOMETpUYECKUe
YPaBHEHWs, HepaBeHCTBA W CUCTEMbl; YMeTb pellaTtb
YpaBHEHWs,, HepaBeHCTBA W CUCTEMbl C  MOMOLLbHO
pasnu4YHbIX NPUEMOB; pellaTb YpaBHEHUS, HepaBeHCTBa W
CUCTEMbI C  MapaMeTpoM; TMNPUMEHSITb  YpaBHEHMs,
HepaBeHCTBa, UX CUCTEMbI ANs pelleHnst MaTeMaTUYeCcKmx
3aad M 3adad U3 pasnmyHbIX obnacTten Hayku U peanbHON
PKMU3HU;

TOXOEeCTBO,
ypaBHeHwe,

- yMeTb CBOOOOHO oOnepuvpoBaTb MOHATUSAMMU: OBWXEHUE,
napannenbHbii MepPeHOC, CMMMETPUA Ha MMOCKOCTU U B
NpoCTpaHCTBE, MNOBOPOT, npeobpasoBaHne nogobus,
nogoOHble durypbl; yMeTb pacno3HaBaTb paBHble W
nogoOHble urypbl, B TOM 4Yucre B NpUPOAE, WMCKYCCTBE,
apXuTeKkType; yMeTb UCMonb3oBaTb reomMeTpuyeckune
OTHOLLUEHWS, HAXOAUTb rEOMETPUYECKNE BENUYMHBI (ONMHA,
yron, nnowagb, o6bem) Npu peleHun 3agad 13 apyrux
y4eOHbIX NPeaMETOB M U3 pearnbHOM XU3HN

KOTHUTUBHBIX, KOMMYHUKaTUBHbIX n
OpraHM3auUMOHHbIX 3aday C  CcobnaeHuem
TpeboBaHui 3ProHOMMUKMN, TEXHUKU
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Ge30nacHOCTU, TMrMeHbl, pecypcocbepexeHus,
NpaBOBbIX U  3TUYECKMX  HOPM,  HOPM
MHdopMaLUnoHHoM 6e3onacHoCTy;

- BNageTb HaBblkaMy pacno3HaBaHWs U 3alUUThI

npodeccnoHanbHoun cogepe,
MCNOMb30BaTb 3HAHWS NO
cb1HaAHCOBOW rPaMOTHOCTU B
Pa3NUYHbIX XM3HEHHbIX
cUTyaumsax

HOPMbI N LLEHHOCT!;
OCO3HaHMe NUYHOro BKNaga B MNOCTPOEHUue
yYCTOMYMBOro ByayLuero;

OTBETCTBEHHOE  OTHOLIEHWE K CBOUM
pooutenamMm wn (unu) ApYyruMm 4YreHam CembM,
CO3[aHVUI0 CEeMbW Ha OCHOBE OCO3HAHHOrO
NPUHATUA LEHHOCTEM CEMEWNHOW >KU3HW B
COOTBETCTBUM C Tpaguumamm Hapogos Poccuu;
OBnageHve yHuBepcarnbHbIMU PErynaTUBHbIMM
NEencTBUAMMN:

a) camMoopraHu3aums:

- CaMOCTOSITENBbHO OCYLLIECTBNSATh
No3HaBaTenbHYl OEesTENbHOCTb, BbIABMAATH
npobnembl, cTaBuUTb U  OPMyNIMpoBaTh)

cobCTBEHHbIE 3agjayn B obpasoBaTeribHOM

MHdopMauuu, MHOPMaLMOHHON

6e30MacHOCTM NMNYHOCTU
OK 03 lNnaHupoBatb 1 B obnactu AYXOBHO-HPABCTBEHHOIO YMEeTb OnepupoBaTb MOHATUAMWU:  paUMOHarbHbIE,
peann3oBbiBaTb BOCMUTAHUS: nppaunoHarbHble, nokasaTtesibHble, CTeneHHble,
CcOBCTBEHHOE -- chopMNPOBAHHOCTb HpaBCTBEHHOrofiorapuMmmnyeckme, TPUrOHOMETPUYECKME YpPaBHEHUSA U
npodeccnoHarnbHoe U CO3HaHMA, 3TUYECKOro NOBEAEHNS; HepaBEeHCTBA, X CUCTEMBI;
NMUYHOCTHOE pa3BuUTHE, - CMOCOBHOCTb  OUEeHMBATL  CUTyauulo U
NnpeanpuHUMaTENbCKYHO NpuHUMaTb OCO3HaHHble peLueHus,- YMETb ONEpnpoBaTb NOHATUSMU. MHOTOFPaHHKK, ceveHne
NeAaTenbHOCTb B OPUEHTVPYACL Ha  MOparibHO-HpPaBCTBEHHbIEMHOrOrpaHHuka, Kyd, napannenenunes, npusma, nupamuaa,

cburypa n NOBEpXHOCTb BpaLLEHMS, UUIMHAP, KOHYC, Lap,
cdepa, cedeHuss Urypbl  BpalleHusi,  MNNOCKOCTb,
Kacawwasaca cdepbl, UWNMHAPA, KOHyca, nnowaip
MOBEPXHOCTU Mupamuipbl, MPU3Mbl, KOHyca, UUNUHAPA,
nnowaab  cdepbl, o06bLeM Kyba, NPSMOYrosibHOro
napannenenunega, nupaMmuabl, NPU3mbl, LMAMHAPA, KOHYCAa,
lwapa; yMeHne nsobpaxatb MHOMOrpaHHMKMN U NOBEPXHOCTU
BpaLLEHNS, UX CEYEHUA OT PYKM, C NMOMOLLbI0 YEepPTEXHbIX

MHCTPYMEHTOB W 3NEKTPOHHbIX  CpeacTs;  YMETb
pacrno3HaBaTb CUMMETPUIO B MNPOCTPaHCTBE, YMETb
pacno3HaBaTb NPaBuUIbHbIE MHOTOTPaHHMKW;

- YMETb ONepupoBaTh NOHATUSIMU: NPSIMOYTOfibHasi cuctTema
koopAMHAaT, KOOpPAMHATbI TOYKW, BEKTOP, KOOPAMHATbI
BEKTOpa, cKansipHoe Mpou3BedeHue, Yron  Mexay

BEKTOpaMKn, CymmMma BEKTOPOB, MNpou3BeneHne BEKTOpa Ha
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NEeATENbHOCTM U XXU3HEHHbIX CUTYaUUsIX;
- CaMOCTOATESTIbHO COCTaBNATb NfaH peLleHus
npobnembl C y4eTOM WMMEILLUNXCH PECYPCOB,
COBCTBEHHbLIX BO3MOXHOCTEN U NPEanOYTEHWUI;
- JaBaTb OLEHKY HOBbIM CUTYaLUsIM;
cnocobcTBOBaTH hopMMpPOBaHUIO n
NPOSIBMIEHMIO LUMPOKON 3pyauMuMM B PasHbIX|
obnacTax 3HaHWKW, NOCTOSIHHO MOBbIWATbL CBOM
obpasoBaTenbHbIN N KyNbTYPHbLIA YPOBEHD;

0) CaMOKOHTPOSb:

Mcnonb3oBaTh NPUEMbl pediekCUn ANt OLEHKM
cuTyaummn, Bbibopa BEPHOro peLLleHns;

- YMETb OLEHMBATb PUCKM N CBOEBPEMEHHO
NPUHUMATL PELLEHMUS MO UX CHUXKEHWNIO;

B) 3MOLMOHASTbHbIN WHTENMNEKT,
npeanonararwmmn coopMmMpoBaHHOCTb:
BHYTPEHHEN MOTUBaLMN, BKMNHOYatoLLen
CTPEMMEHNE K OOCTMXKEHUIO Lenu u ycnexy,
ONTUMMN3M, WHULUNATUBHOCTD, yMeHue
encTBoBaTb, NCXOOA U3 CBOUX BO3MOXHOCTEMN;
- 3MnaTMM,  BKMNIOYaKLWEen  CcrnocobOHOCTb
NOHMMaTb 9MOLMOHANbLHOE COCTOSHME APYIuX,
y4MTbIBaTb ero npu OCYLLEeCTBMEeHUN
KOMMYHMKaLMK, CNOCOBHOCTb K COYYBCTBUIO U
conepeXxnBaHuio;

- coumanbHbiX  HaBbIKOB,  BKMHOYaKOLLNX
CMOCOBOHOCTb  BbICTpamMBaTb  OTHOLUEHUS  C
apyrmmn - niogbMu,  3ab0TUTbCHA, NPOSBNATb

HNCIO,

HaxoOuTb

C TMNOMOWbK  MNIYHEHHbIX cbopmyn

KoopAMHaTbl cepeanHbl OTpe3ka, pacCcTosiHMe Mexay ABYMSI

TOYKaMU

MHTepec 1 paspeLuaTb KOHIMKTbI
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OK 04 SdhdekTnBHO
B3aMMO4enNcTBOBaTb U
paboTaTb B KONMEKTMBE U
KomaHae

rOTOBHOCTb K camMopa3BunTuto,
CaMOCTOATEINIbHOCTU N CaMoorpenesieHnIo;

-OBnageHue HaBblKaMm y4yebHo-
ncecrnenoBaTesibCKOM, MPOEKTHOM U coumanbHON
NeATENbHOCTMW;

OBnapgeHue YHUBEpCanbHbIMN
KOMMYHUKaTUBHbIMW AENCTBUSMU:

0) coBMecTHast AEATENbHOCTb:

- MOHMMaTb WM WUCNONb30BaTb MNpPeENMyLLEecTBa
KOMaHOHOW 1 nHanBMayanbHon paboTbl;

- MPUHUMATbL Lenn COBMECTHOW OEeATENbHOCTH,
OpraHM3oBbLIBaTb U KOOPAWHUPOBATb AENCTBUS
No ee [OOCTWXKEHMIO: COCTaBnATb  MnaH
NencTBun, pacnpenenatb ponmM C  ydeTom
MHEHUA Yy4YacTHUKOB obcyXaaTb pesynbTaTbl
COBMECTHOW paboThl;

- KOOPOWHUPOBATb W BbINOMHATL paboTy B
YCNOBUSAX  peanbHOro,  BUPTyanbHOro U
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLECTBNATb MO3UTMBHOE CTpaTernyeckoe
nosegeHve B pasfiNyHbIX cuTyaumsx,
NPosiBNATb TBOPYECTBO U BOOBOpakeHue, ObiTb
WHULMATUBHbIM.

OBnageHne yHMBepcarnbHbIMU PErynaTUBHbIMU
NeNCTBUAMMU:

) NnpuHATUE cebsa n gpyrux niogen:

yMeTb OnepupoBaTb MOHATUSMWU: CIyYalHbIA ONbIT U
cnyyanHoe cobbiTve, BEPOATHOCTb CIly4amHOro cobbITus;
yMeTb  BbIYUCMATb BEPOSATHOCTb C  MCMOMb30BaHWEM
rpacpmyecknx MeTonoB; NPUMEHATb POPMYIibl CIIOXEHUS U
YMHOXEHUA BEpPOATHOCTEN, KOMOMHATOPHble (akTbl W
cbopmynbl NpU pelleHnn 3agad; oueHuBaTb BEPOATHOCTU
peanbHbiX  COObITMI;  3HAKOMCTBO CO  CryYanHbIMU
BENMYMHaAMN; YMeEHWe MNPUBOAUTL NPUMEpPbLI MPOSBNEHNS
3aKOHa OOonbLIMX 4Yucen B MPUPOAHbIX M OOLECTBEHHbIX|
ABNEeHNAX;

- ymMeTb cBOGOOHO oOnepupoBaTtb MNOHATUAMMU: CTEMNEHb C
LuenbiM rokasaTeneMm, KOpeHb HaTypanbHOW CTeneHwu,
CTENeHb C pauuoHanbHbIM MnoKa3aTenieMm, CTeneHb C
NencTBUTENbHLIM (BeLLECTBEHHbIM) nokasartenem,
norapudm Yncna, CUHyC, KOCUHYC 1 TaHFEHC NPON3BOJSTbHOIO,
4Mcna;

ymeTb CcBOGOAHO onepupoBaTb MOHATUAMU: rpaduK
byHKUMK, obpaTHas YHKUMSA, KOMMO3MUMA  PYHKLNRA,
NMMHEenHas yHKUUS, KBagpaTudHaa YHKUWA, CTeneHHas
PYHKUMS C uenbiM fokasatenemMm, TPUroHOMeTpUYeckmne
byHKUMK, oBpaTHble  TPUroHOMEeTpU4eckne  PyHKUUN,
nokasaTtenbHag W norapumuyeckas QYHKUUKW, YMeTb
CTPOUTb rpaduKkn YHKLMIA, BbINOMAHATE NpeobpasoBaHus

rpadovkoB (PyHKLNN;

- YMETb WCMNOJIb30BaATb Fpa(bMKI/I d)yHKU,VIIZ anda n3yyYeHud

- NpuUHAMaTb MOTUBbl N apPryMmeHTbl OPYrunx

npoLeccoB U 3aBUCUMOCTEN npu peweHnn 3agad U3 apyrux
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noaen npwu aHanuse
NeaTenbHOCTY;

npusHaBaTb CBO€ MNpaBO W NpaBO ApYrux
nogen Ha owmnbku;
- pasBMBaTb CMOCOOHOCTb MOHMMAaTb MUP C

no3nunn apyroro 4yernoseka

pe3ynbTaTtoB

y4ebHbIX NpeaMEeTOB UM U3 pearnbHON >XWU3HW; BbipaXaTb
chopMynamu 3aBUCUMOCTM MeXAY BENUYMHAMU;

- cB060OAHO onepupoBaTb MOHATUSIMU: YETHOCTb (DYHKLMMU,
NepuUoaNYHOCTb  PYHKUUW,  OFPaHUYEHHOCTb  OYHKLUW,
MOHOTOHHOCTb (DYHKLIMK, SKCTPEMYM (pYHKLMU, HanbonbLuee
N HauMeHbLUee 3Ha4YeHus1 PYHKLMM Ha NPOMEXYTKE; YMETb
NpPoBOANTb UCCNeAOoBaHNE PYHKLNN;

- YMETb UCNOSb30BaTb CBOWCTBA W rpaduku yHKUMA ONns
peLlleHnsa ypaBHEHUI, HepaBEHCTB 1 3aa4y C napameTpamu;
n3obpaxaTb Ha KOOPAWMHATHOM MIOCKOCTU MHOXECTBa
peLeHnn ypaBHEHNIN, HEPaABEHCTB U UX CUCTEM

OK 05 OcyLiectBnsaTb
YCTHYIO U MUCbMEHHYHO
KOMMYHMKaUUIO Ha
rocygapCTBEHHOM SA3bIKe
Poccunckon depepaunm ¢
y4yeToM 0cobeHHOCTEN
COLMarnbHOro U KyrbTypPHOroO
KOHTEKcTa

B obnacTtu acteTnyeckoro BOCNUTaHUS:

- 9CTETUYECKOE OTHOLLUEHME K MUPY, BKIOYas
9CTETMKY OblTa, HAy4YHOr0O WM TEXHUYECKOro
TBOpPYECTBa, CrnopTa, Tpyda U ObLIECTBEHHbIX
OTHOLLEHWUMN;

- CNOCOBHOCTL BOCNPUHMMATL pasnnyHbie BUAbI
MCKycCcTBa, Tpaavuunm N TBOPYECTBO CBOEro U
Apyrux Hapogos, olyuwatb 39MOLUMOHanbHoe
BO3JENCTBMNE NUCKYCCTBA;

- y6eXX4EeHHOCTb B 3HAYNMMOCTUN ANS IMYHOCTU U
obuiectBa  OTEYECTBEHHOMO M MUPOBOrO
MCKYCCTBA, 3THUYECKUX KYNbTYPHbIX Tpaguuuin
N HApO4HOro TBOPYECTBA;

FOTOBHOCTb K CaMOBbIPaXEHUD B pasHbIX
BUOAX WCKYCCTBa, CTpeMsieHue nMposiBAsTh

yMeTb onepupoBaTb NOHATUAMMU: cpegHee
apudpmeTnyeckoe, MegmaHa, Hambonbllee U HauMeHbLuee
3Ha4YeHusl, pasmax, AMCNepcus, CTaHaapTHOe OTKMOHEeHMWe
4yMcnoBoro Habopa; ymeHvne nsBnekaTb, MHTEPNPETUPOBATL
MHGOpMaLuo,  NpeAacTaBneHHylo B Tabnuuax, Ha
nvarpaMmmMax, rpacpmkax, oTpakatoLLyto CBOMCTBa pearbHbIX
NMPOLECCOB M SIBNEHUN; MNpeacTaBnaTb MHdopmauuio ¢
noMollbld  Tabnuy 1M avarpamm; nccnenoeatb
CTaTUCTUYECKNE [OaHHble, B TOM 4YuUCIle C MNPUMEHEHMEM
rpadyeckmx METOAOB U 3MEKTPOHHBLIX CPEACTB;

- YyMeTb OnepupoBaTb MOHATUSIMK: Touka, npsMas,
MIOCKOCTb, NPOCTPaHCTBO, ABYrpaHHbIN yron,
ckpeluvBatoLmecs npsimble, napannenbHOCTb "

nepneHanKynAapHOCTb NPAMbIX U NSI0CKOCTEN, yron mexay

KaydecTBa TBOp‘-IeCKOIZ JINMHOCTW;

NPSAMbIMUK, Yron Mexay NPSMOK U NIIOCKOCTLI, Yron MexXay
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OBnageHue YHUBEpCanbHbIMM
KOMMYHUKaTUBHbIMU AENCTBUAMU:

a) obLeHue:

- OCYLWECTBMATb KOMMYHMKAUUM BO BCEX
cbepax XusHu;

- pacnos3HaBaTb HeBepbanbHble cpeacTea
o0LleHNs, NMOHMMAaTb 3HayYeHue coumarbHbIX
3HaKOB, pacnosHaBaTb npeanocbINKn
KOHMNIUKTHBIX cuTyauun n cMmsrdaTb
KOHMIUKTI,

- Pa3BEepHYTO U JIOTMYHO M3naratb CBOK TOYKY]
BPEeHnd C ncnosrb3oBaHNEM A3bIKOBbIX CpeacTB

NIOCKOCTSIMM, PacCTOsiHUe OT TOYKM [0  MIOCKOCTY,
paccTtosiHie  Mexay NpsiMbIMW,  PacCTOsiHUE  MeXAay
NIOCKOCTSIMU;

- YMEeTb WCMONb30BaTb MPU pelleHun 3agay U3yYeHHble
bakTbl M Teopembl NNaHUMETPUU; YMEeHWe OLeHMBaTb
pa3mepbl 06 LEKTOB OKpY)XatoLero Mvpa

OK 06 lNposiBnatb
rpakgaHcKo-
NaTPUOTUYECKYIO NMO3ULMIO,
NEMOHCTPUPOBATb
OCO3HaHHOE noBefeHMEe Ha
OCHOBE TPaOULMOHHbIX
obLedenoBeyecknx
LLeHHOCTEN, B TOM 4ucne ¢
y4eTOM rapMoHM3aumm
MEXHaLMOHaIbHbIX W
MEXPESMrMo3HbIX
OTHOLLUEHUN, NPUMEHATL
cTaHOapTbl
AHTMKOPPYMNLNOHHOIO
noBeaeHus

- OCO3HaHWe oby4yalLwmMMUcs  POCCUNCKON
rpaXkaaHCKON MAEHTUYHOCTY;
LueneHanpaBneHHOe pasBUTUE BHYTPEHHEWN

NO3MLUMKN  JIMYHOCTM HA OCHOBE [OYyXOBHO-
HPaBCTBEHHbIX LlEHHOCTEMN Hapo4oB
Poccunckon depepaumm, UCTOPUYECKUX W
HaLUNOHANbHO-KYIbTYPHbIX Tpagmumn,
dbopmnpoBaHme CUCTEMbI 3HaAYNMBbIX|
LLEHHOCTHO-CMbICITOBbIX YyCTaHOBOK,
QHTUKOPPYMNLMOHHOIO MUPOBO33pPEHMS,
NPaBOCO3HaHUSA,  3KONMOMMYECKOW  KynbTypbl,
CNnocoBGHOCTM  CTaBUTb LENMM U CTPOUTH)

PKU3HEHHbIE MNJ1aHbl;
B yactun rpaxgaHCKoro BoCnmTaHuA:
- OCO3HaHMe CBOUX KOHCTUTYLIMOHHbLIX TMpaB U

- YMETb ONepupoBaTh NOHATUSIMU: NPSIMOYrofnbHas cuctema
KoopAMHaT, KOOPAMHATLI TOYKU, BEKTOP, KOOPAUHATDI
BEKTOpa, CkanspHoe Npou3BeaeHne, Yron Mexay
BEKTOpaMu, CymMmMa BEKTOPOB, NPOM3BEAEHNE BEKTOPA Ha
4YMCNO; HAXOAMTb C NMOMOLLbIO M3YYEHHbIX (OPMYI
KoopAMHaTbl CepeamHbl OTpe3Ka, pacCTosiHMe Mexay ABYMs
TOYKaMu;

-yMeTb BblOMpaTh NOAXOOAWNA N3YHEeHHbIN MeTon, AN
pelleHns 3agadn, pacnosHaBaTb MaTtemaTnieckme akTbl 1
MaTeMaTuyeckne MoLenu B NPUPOSHbIX U 0BLLECTBEHHbIX
IBNEHNSAX, B UCKYCCTBE; YMEHNE NPpUBOLAUTb NPUMEpPbI
MaTemMaTU4YeCKUX OTKPbITUA POCCUNCKON U MUPOBOW
MaTemMaTU4YeCcKon HayKu.

06s13aHHOCTEW, yBaXKeHwue 3aKoHa "

- YMeTb OMnepupoBaTb MOHSATUSIMU: CIydalHbIA OMbIT U
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npaBonopsaaKa;
- MPUHATME TPAAULMOHHBIX HaLUMOHanbHBbIX,
06LLIeYenoBeYeCcKmX ryMaHUCTUYECKNX 7
NeMOKpPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb MNPOTUBOCTOSATb  WOEONOMnM
OKCTpeMM3Ma, HauuoHanuama, kceHodobuu,
MUCKPUMUHALINM no coumanbHbIM,
PENUrMO3HbIM,  PacoBbIM,  HaLMOHamNbHbLIM
npu3HaKam;

- FOTOBHOCTb BECTU COBMECTHYH AESATENbHOCTh)
B WHTepecax rpaxmgaHckoro  obLecTsa,
y4yacTBoBaTb B camoynpaBneHun B

obuieobpaszoBaTenbHON opraHn3aumm n eTCKo-
FOHOLUECKMX OpraHn3aumsix;

- YMEHMe B3aMMo4encTBOBaTb C COUManbHbIMMI
WHCTUTYTaMn B COOTBETCTBUM C UX PYHKLMAMM
N Ha3Ha4YeHneMm;

- FTOTOBHOCTb K N'YMaHUTapHOW M BOMOHTEPCKOM
NesTenbHOCTY;

NaTPUOTUYECKOro BOCMUTAHUSA:

- COOPMUPOBAHHOCTb POCCUNCKOW rpaXK4aHCKOM
MOEHTUYHOCTKN, NaTPUMOTM3Ma, YBaXEeHUs K
CBOEMY Hapony, 4yBCTBa OTBETCTBEHHOCTM
nepen PoanHon, ropgocTty 3a CBOW Kpau, CBOH
PoauHy, cBon £A3blk M KynbTypy, Npowisnioe u
HacTosillee  MHOroHauMoHanbHOro  Hapopja
Poccuu;

- LLEHHOCTHOE OTHOLUEHWE K rocy4apCTBEHHbIM

cnyyanmHoe cobbiTve, BEPOATHOCTb CIly4amHOro cobbITus;
yMeTb  BbIYUCMATb BEPOSATHOCTb C  MCMOMb30BaHWEM
rpacpmyecknx MeTonoB; NPUMEHATbL POPMYIbl CITOXEHUS U
YMHOXEHNA BEPOSATHOCTEN, KOMOMHATOpPHble akTbl W
bopMyrnbl MpU pelleHnn 3afad; oueHMBaTb BEPOSTHOCTU
peanbHbIX  COObLITUMA;  3HAKOMCTBO CO  CryYanHbIMU
BENUYNHAMU; YMEHMEe NPUBOAUTL MPUMEpPbLI MPOSIBIEHNS
3akoHa 6onblIKMX 4Yucen B MNPUPOLHbLIX UM OOLLECTBEHHbIX|
SIBIIEHNSAX

CMMBONaM, WCTOPUYECKOMY W MPUPOAHOMY)
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Hacneauto, NaMmAaTHUKaM, TpaguuusMm HapoaoB
Poccun, poctuxeHuam Poccun B Hayke,
NCKYCCTBE, CNOpTe, TEXHOMNOIMAX N TPYAE;

- nagenHas ybGeXOeHHOCTb, TOTOBHOCTb K
CINY>XEHWUIO " 3awuTe OtevecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

OCBOEHHble OBy4arLmMMnca MexnpegMeTHble
NOHATUA N YHUBEpPCarbHble y4ebHble 4encTBUN
(perynsitueHble, nosHaBaTesbHble,
KOMMYHUKaTUBHbIE);

- CNOCOOHOCTb  MX  WUCMONb30BaHUA B
nosHaBaTeNlbHOM W coumanbHOW MNpakKTUKe,

rOTOBHOCTb K CaMOCTOATENBHOMY)|
NIaHMPOBaHMIO W  OCYLLECTBIEHUIO Yy4ebHown
NeATeNbHOCTMH, opraHusauum y4ebHoro
COTpyAHU4YeCTBa c negarorn4yeckumm
paboTHMKaMn U CBEPCTHMKaAMKU, K Y4acTUO B
NOCTPOEHUN NHONBUAYaNbHOW

o6Gpa3oBaTenbHOM TPAEKTOPUK;

- OBnageHne HaBblkaMn y4ebHo-
nccnenoBaTenbCKon, MPOEKTHOW 1 coumaribHON

NeATesIbHOCTU
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OK 07 CopencrtBoBaTb
COXPaHEHUIO OKpYyXKatoLLen
cpeabl,
pecypcocbepexeHunto,
NPUMEHATb 3HaHNA 06
N3MeHeHUn Knumara,
NPUHLMNbI 6EpPEXMBOro
Npoun3BoACTBa,

9 (PeKTMBHO AenCTBOBaTb
B Ype3BblYaNHbIX
CcUTyaumsax

- He NpMHMUMAaTb AENCTBUS, NPUHOCALWME Bpen
OKpy>KatoLleun cpeae;

- YMEeTb NporHo3vpoBaTtb HebnaronpusiTHble
9KOnornyeckme nocneacTens
npeanpuHMMaembiX 4eNCTBUIW, NpegoTBpaLlaTh
nxX;

- pacwmpuTb onbIT DeAaATenbHOCTH
9KONOrMYEeCcKon HanpaBneHHOCTHU;

- paspabaTbiBaTb NfiaH pelleHust npobnemsl ¢
y4eTOM aHanu3a MMeKLMXCcss MaTepmanbHbIX U
HemaTepuarbHbIX PECYPCOB;

- OCYLLEeCTBNATb LENeHanpaBrieHHbIA MOWUCK
nepeHoca cpeacTtB M cnocoboB OeNCTBUA B
npodpeccnoHarbHyo cpeay;

- YMeTb NepeHOCUTb 3HAHUSA B MO3HaBaTENbHYHO
N NpaKTUYECKy 06nacTu Xn3HeaeaTenbHOCTH;
- Npeanaratb HOBbIE MPOEKTbI, OLLeHMBATb Naeun
C  NO3VUUM  HOBU3HbI,  OPUIMHANbLHOCTH,
NPaKTU4ECKON 3HAYNMOCTN;

- faBaTb OLEHKY HOBbIM CUTyauUsiM, BHOCUTb
KOPPEKTMBbI B  OEATEeNbHOCTb, OLEHMBATb
COOTBETCTBUE PE3YNbTaTOB LIENAM

- YMeTb onepupoBaTb NOHATUAMM: (DYHKLUUSA, HENPEpPbIBHAs
OYHKUMSA, Npou3BOAHas, nepBoobpasHasi, onpeneneHHbIn
WMHTEerpan; yMeTb HaxoAuTb MPOU3BOAHbIE 3NeMeHTapHbIX
OYHKUMN, Ncnonbays CrnpaBOYHblE mMartepuansl;
nccrnegoBatb B MPOCTEMWIMX  cnyyvasx QYHKUMM  Ha
MOHOTOHHOCTb, HaxoAuTb HaubonblWwMe W HauMeHbLUMe
3HaYeHUs YHKUMA; CTPOUTb rpadukm MHOFOYNEHOB C
MCrnonb3oBaHMEM annapata MaTeMaTU4ecKoro aHanmsa;
NPUMEHSTL  NPOM3BOAHYKD NpPU  peleHuMM 3agad  Ha
NBUXEHWe; pellaTb NPakTUKO-OPUEHTUPOBAHHbIE 3a[a4yn Ha
HanbonbluMe N HauMeHblUMe 3Ha4YeHus, Ha HaxoXaeHue
NyTW, CKOPOCTU N YCKOPEHUS;

- yMeTb onepupoBaTb  MNOHATUAMMW:  OBWXKEHUEe B
npocTtpaHcTBe, nNogobHble urypsl B MNPOCTPaAHCTBE;
MCNONb30BaTb OTHOLUEHME nMnowanen MnoBEPXHOCTEN U
00beMOB NOAOOHLIX hUryp Npu pelueHnn 3agav;

- YMETb BbIHYUCNATbL FeoMeTpuy4eckme BeENTUYHUHbI (,EI,J'IVIHa,
yron, nnowab, obbem, nnowanb I'IOBerHOCTI/I), ncnonb3ys
M3yYEeHHbIEe (*)OpMyJ'IbI n MeToabl
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2. CTpyKTypa n cogepxaHue obLeobpasoBaTeribHOM AUCLUUNSIUHDI

2.1. O6bem gucuUNINHbI U BUAbI y4eOHOU paboThbl

Bua yyeb6Houn paboThbl O6nemMm e
yacax®

O6bem ob6pa3oBaTesibHON NporpaMmmbl AUCLUNTIUHBI 340

B T.4.

OcHoBHOe copepKaHue 340

BT. Y.

TeopeTnyeckoe obyyeHne 100

NpakTUYeCcKne 3aHATUS 240

NMpomexyToyHana atTecTaums (3K3ameH) 6
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2.2. TemaTU4eCKUM NJfiaH U cogepxaHme AUCLUUNIIUHBI

HaumeHoBaHue

CopepxaHue yyebHoro matepuana (0CHoBHoe U npoceccuoHanbHo-

O6bem | Dopmupyembie
OpMEHTUPOBaAHHOE), NabopaTopHbIe U NPaKTU4YeCKne 3aHATUSA,
pa3nenos un Tem N yacoB KOMNeTeHLuUn
npuKnagHon moaynb (MpU HaNU4uun)
1 2 3 4
OcHoBHoOe cogepxaHue
Paspen 1. NMNoBTOpEHue 20 OK-01, OK-02,
Kypca MaTeMaTUuKu OK-03, OK-04,
OCHOBHOM LUKONbI OK-05, OK-06,
OK-07
MnK...:

30Tpaxaetca egmHnua MK, dopmupyemas npukaagHbim moaynem (npodeccMoHanbHO-0pMEHTUPOBaHHbIM CoaepkaHnem) B cootseTcTamm ¢ PrOC peanusyemoii

cneupanbHoctn/npogeccmm CNO
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Tema 1.1

CopepxaHue yyebHoro matepumana

Lenb " 3agaydn | basoBble 3HAHUS WU yMEHUs NO MaTtemMaTuke B NpodpeccuoHanbHOM U B

MaTeMaTUKn npw | NoBCeAHEBHOW AEATENBbHOCTW.

0CBOEHUN KomGuHupoBaHHOE 3aHATUE

cneunanbHOCTH

Tema 1.2 CopepxaHue yyebHoro matepuana

Ynucna un BbluucneHus. | lenctBus  Hag — MNOMOXWUTENbHbIMM U OTpUUATENbHBIMA  YMCnamu,

BblpaxkeHusi N | OBLIKHOBEHHBIMU U AECATUYHBIMU APOBAMN.

npeobpasoBaHus [encTteusa co creneHs Mun, opmMyIibl COKPaLLEHHOTO YMHOXEHUS.
KoMbuHupoBaHHOe 3aHATUE

Tema 1.3. NMpodeccuoHanbLHO-OpUEHTUPOBaHHOE coepxaHue (coaepxaHue

"eomeTpus Ha | npuKNagHoro moayns)

NAOCKOCTH Buabl nnockux curyp n nx nnowagb.
[MpaKkTMKO-OpUEHTMPOBaHHLIE 3a4a4n B Kypce reoMeTpumn Ha niocKocTum
[MpakTnyeckoe 3aHsaTHE

Tema 1.4 CopepxaHue yyebHoro matepuana

lMpoueHTHbIe [MpocTble NPOLEHTLI, pa3Hble Cnocobbl X BblYUCEHNS. CNOXHbIE MPOLEHTbI

Bbl4MCNEHUS MpakTnyeckoe 3aHsaTME

Tema 1.5 CopepxaHue yyebHoro matepmana

YpaBHeHus n | JlnHenHble, KBagpaTHble, APOBHO-NNMHENHBIE YPaBHEHUSA N HEPaBEHCTBa

HepaBeHCTBa [MpakTnyeckoe 3aHsaTHE

Tema 1.6 CopepxaHue yyebHoro matepmana

Cuctembl ypaBHEHUIA U
HepaBEHCTB

Cnocobbl pelleHnss cMcTeM NMHENHbIX YpaBHEHU. [oHATUA: maTtpuua 2x2
n 3x3, onpegenutenb matpuubl. MeTtog lMaycca. CucTemMbl HENMUHENHbIX
ypaBHeHun. CuctemMbl HepaBeHCTB

KombBuHnpoBaHHOE 3aHATHE

Tema 1.7
BxogHowm KOHTpOnb

CopepxaHue yyebHoro matepumana

BbluncneHna n npeobpasoBaHus. YpaBHEHUS U HepaBeHCTBa. ['eomeTpus
Ha N0CKOCTH
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KoHTponbHas paboTta

Pasgen 2 lpsmbie wm 20

NNOCKOCTH B

npocTpaHcTBe

Tema 2.1. CopepxaHue yyebHoro matepmana

OcCHOBHblE noHATUA | NMpeameT ctepeomeTpun. OCHOBHbIE NMOHATUA (TOYKA, NpsiMasl, NOCKOCTb,

CTepeomMeTpun. npoctpaHcTBO). OCHOBHbLIE akcuoMbl cTepeoMeTpun. [lepecekarowimecs, 2

PacnonoxeHne npaAmbIX | napannenbHble U CckpelumBalowmecss npsimble. [MpuM3Hak M CBOWCTBO

N NSIOCKOCTEN ckpelumBaroLmxcsa npsiMmbix. OCHOBHbIE MPOCTPAHCTBEHHbIE (PUTypbI.
KoMmbuHupoBaHHOe 3aHATUE

Tema 2.2. CopepxaHue yyebHoro matepmana

MapannensHoOCTb MapannensHble npsamaga n nnockoctb. Onpegenexune. NpusHak. CeoncTea (C 2

NpAMbIX,  MNPAMOW W | goka3aTenbcTBOM). [lapannenbHble nnockoctu. Onpegenenue. MpusHak. 2

MIocKocTu, nrnockocten | CBonctBa (C  [oKa3aTenbCTBOM). TeTpasgp WM €ro  3MeMEeHTh.
Mapannenenunen n ero anemeHTbl. CBOMCTBaA NPOTUBOMNOSOXHbLIX FPaHEN U 2
AnaroHanewn napannenenunea. lNoctpoeHne ceyeHnn. PelweHne 3agau.
KoMmbuHupoBaHHOE 3aHATUE

Tema 2.3. CopepxaHue yyebHoro matepmana

MepneHanKynapHOCTb MepnenaukynsipHble npsmMble. MapannenbHble npsiMble, NepneHANKYNspHbIe

NPsIMbIX, NPSIMO U K nnockoctu. [lpu3Hak nepneHauMKynNsapHOCTU MPSIMON W MSIOCKOCTW.

MNOCKOCTK, Nnockocten | [lokasatenbctBo. [lepneHauKynsp W HaknoHHas. [lepneHaukynsipHble
nrockocTu. lNpusHak nepneHanKynapHoOCTM nnockocten. [lokasaTenbCTBo.
PaccTosHuna B npocTpaHcTBe 2
KoMbuHupoBaHHOe 3aHATUE

Tema 2.4. CopepxaHue yyebHoro matepmana 2

Teopema 0 Tpex Teopema o Tpex nepneHaunkynapax. [JokasatenbcTBo. Yron mexay npsaMmomn

nepnenankynspax 1 NAIOCKOCTBI0.YTon Mexay NrnocKoCTAMU 2
KoMbuHupoBaHHOe 3aHATUE

Tema 2.5. NMpodeccuoHanbLHO-OpUEHTUPOBaAHHOE  cofepXKaHue  (copepxkaHue

MapannenbHble, NpUKnagHoro moayns)

OK-01, OK-03,
OK-04, OK-07
MK...
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nepneHauKynsipHble, Akcnombl ctepeomeTpun. [lepneHanKynsapHOCTb NPSAMOM U MIIOCKOCTW,
cKpelyuBaroLmecs napannenbHoCTb  ABYX  MPsIMbIX,  NEePneHAUKYNSAPHbIX  MNOCKOCTH, 2
npsimble nepneHauKynsapHOCTb MIOCKOCTEN 2
MpakTnyeckoe 3aHsATHE
Tema 2.6. CopepxaHue yyebHoro matepmana
PeweHnune 3agav. | PacnonoxeHue NPSIMbIX n nriockocTen B NnpoCTpaHCTBeE.
Mpsmble 1 nnockocTn B | NepneHauKyNsapHOCTL WM MapannenbHoCTb  MPsMbIX U MIIOCKOCTEMN.
NpOCTpaHCTBE CkpeLwmBatoLumecs npsimble 2
KoHTponbHas paboTta
Pasgen 3. KoopauHaTtbl 16
M BEKTOpbI
Tema 3.1 CopepxaHue yyebHoro matepumana
[NekapToBbl KoopauHaThl | [lekapToBbl KOOpAMHATHl B npocTpaHcTBe. [lpocTeiwne 3agaum B OK-02, OK-03,
B NpoCTpaHcTBe. | koopanHaTax. PaccTosiHme Mexay ABYMS TOYKaMu, KOOPAMHATbI CepeavHbl 2 OK-04, OK-
PaccrosiHue Mexay | oTpeska 2 07 ...
AByms TOYKamn. | KomGrmHMpoBaHHOE 3aHATUE
KoopanHatbl cepeauHbl
oTpeska
Tema 3.2 CopepxaHue yyebHoro matepuana
BekTopsbl B | BekTopbl B npoctpaHcTBe. CnoxeHne n BblMUTaHNE BEKTOPOB. YMHOXEHUE
NPOCTPaHCTBE. BekTopa Ha 4ucno. KomnnaHapHble BekTopbl. CkanspHoe npousseneHue 2
Yron mexay BekTopamu. | BEeKTOpOB. PasnoxeHne BekTopa NO TpeM HEKOMMMaHapHbIM BEKTOpaM.
CkanspHoe KoopauHaTtbl BEKTOpa, CKanspHoe nNpov3BefeHne BEKTOPOB B KOOpAMHATaX, 2
npou3BefeHne BEKTOPOB | yron Mexay BeKTopamu, yrosi Mexay npsiMOM M NIIOCKOCTbIO, Yrofnl Mexay 2
NNOCKOCTAMK.  YpaBHEHME  NNOCKOCTU.  [eomeTpu4eckuin  CMbICH
onpegenutens 2x2
KombuHupoBaHHOe 3aHATHE
Tema 3.3 NMpodeccnoHanbLHO-OpUEHTUPOBaAHHOE  cofaepXXaHue  (copepXxaHue
MpakTuko- NpUKNagHoro moayns)
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OpPVEHTUPOBAHHbIE KoopanHaTtHaa nnockocTb. BbluucreHve pacctosHMiA u nnowagen Ha 2
3agaum Ha | nnockocTn. KonnyecTBeHHble pacyeTbl 2
KOOpAMHATHOM MpakTnyeckoe 3aHATNE
NOCKOCTH
Tema 3.4 CopepxaHue yyebHoro matepmana
PeweHue 3agad. | [lekapToBbl KOOpAMHATBI B MNpOCTpaHCTBe. BekTopbl B npocTpaHcTBe.
KoopauHaTbl v BEKTOpbl | CnoXXeHne W BbldMTaHME BEKTOPOB. YMHOXEHME BEeKTOpa Ha 4ucho.
KomnnaHapHble  BekTopbl.  CkangpHoe  npou3BedeHWe  BEKTOPOB.
PasnoxeHne BekTopa No TpemM HekoMMiaHapHbIM BekTopam. lNpocTtenwme
3afayu B koopauHaTax. KoopanHaTtbl BEKTOpa, pacCTosiHME Mexay TOYKaMu,
KOOpAMHaTbl cepefuHbl OTpe3ka, CKandpHoe npou3BedeHVWE BEKTOPOB B 2
KoopAuMHaTax, yron Mexay BeKTopamu, yrosi Mexay npsiMon U NiOCKOCThH,
yron mexay nrocKocTamMu
KoHTponbHas paboTa
Pazpen 4. OcHoBbI 40
TPUroOHOMETPUMN.
TpuroHomeTpuyeckue
hyHKUUN
Tema 4.1 CopepxaHue yyebHoro matepmana
TpuroHomeTpuyeckune PaguaHHas mepa yrna. [1oBOpOT TOYKM BOKPYr Havana KoopauHar.
dyHKLMN OnpegeneHne cuHyca, KOCUMHYCa, TaHreHca M KoTaHreHca. 3Haku CuHyca, 2 OK-01, OK-02,
NPON3BOSILHOIO yrna, | KocMHyca, TaHreHca W KOTaHreHca no 4eTBepTsiM. 3aBUCUMOCTb MeXay OK-03, OK-04,
yucna. PapgwaHHaa UM | CMHYCOM, KOCMHYCOM, TAHF€HCOM M KOTaHreHCOM OAHOro U TOro e yrna OK-05, OK-06,
rpagycHas mepa yrna KomBrHMpoBaHHOE 3aHsTHE OK-07
Tema 4.2 CopepxaHue yyebHoro matepmana 2 lK...
OcHoOBHbIe TpuroHomeTpudeckne Toxaectsa. CMHYC, KOCUHYC, TAHMEHC W KOTaHreHc
TpUroHOMeTpuyeckme yrnoB om - o. PopmynbinpmBeaeHuns 2
TOXAecTBa. KoMbuHupoBaHHOe 3aHATUE
dopmynbl NpuBeaeHUs
Tema 4.3 CopepxaHue yyebHoro matepmana
CuHyc, KOCUHYC, TaHreHc | Cymma 1 pa3HOCTb cuHycoB. CyMMa 1 pasHOCTb KOCMHYCOB. CUHYC M KOCUHYC 2
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CYMMbIl WU pa3HOCTN OBYX
yrnos
CuHyc n KOCUHYC

ABOMHOro yrna. ®opmyrnbl nNonoBuHHOro yrna. peobpas3oBaHna CyMMbl
TPUrOHOMETPUYECKMX (PYHKUUIM B NPOU3BEAEHNE U NPOU3BELEHUS B CYMMY.
BbipaxxeHne TPUroHOMETPUYECKNX (PYHKUUW Yepe3 TaHreHC MOSIOBUHHOIO

OBOWHOIO yrna. | aprymeHTa. MpeobpasoBaHus NPOCTENLLNX TPUTOHOMETPUYECKUX
dopMyrbl  NOMOBUHHOIO | BblpaXXeHUN

yrna KomGuHmpoBaHHOEe 3aHATUE

Tema 4.4 CopepxaHue yyebHoro matepmana

®yHKUMKM, nx cBouncTtBa. | Obnactb onpegeneHuss U MHOXECTBO 3HA4YeHWU YHKUMNA. YETHOCTD,
Cnoco0bl 3ajaHnsa | HEYETHOCTb, NEPUOANYHOCTb OYHKLUMA. CNocoObl 3agaHnsa yHKLUMIA
dYHKUMI KoMmbuHupoBaHHOe 3aHATUE

Tema 4.5 CopepxaHue yyebHoro matepmana

TpuroHomeTpuyeckue O6nactb onpegeneHns M MHOXECTBO 3HAYEHUA TPUrOHOMETPUYECKUX

dyHKUMN, X CBOUCTBA U
rpadpmkm

dyHKUMA. YETHOCTb, HEYETHOCTb, MNEPUOLUYHOCTb TPUTOHOMETPUYECKUX
dyHKUMn. CBoMCTBa U rpamkn PyHKUMN Y = CcoS X, Y =sin X,y =tg X, y = ctg
X.

KombuHnpoBaHHOE 3aHsATME.

Tema 4.6 CopeprxaHue yyebHoro matepmana

MpeobpasoBaHne CxaTue n pacTtsxeHue rpamKoB TPUrOHOMETPUYECKUX GOYHKLIUIA.

rpacpukoB MpeobpasoBaHne rpadmMkoB TPUrOHOMETPUYECKNX DYHKLNIA
TPUrOHOMETPUYECKUX MpakTnyeckoe 3aHATNE

dyHKLMI

Tema 4.7 NMpodeccnoHanbLHO-OpUEHTMPOBaAHHOE  cofepXXaHue  (copepXkaHue
Onucanue npuKnagHoro moayns)

NPOM3BOACTBEHHbIX Mcnonb3oBaHue CBOWNCTB TPUTOHOMETPUYECKUX dyHKUMIN B

NMPOLIECCOB C MOMOLLbIO
rpadunkoB PyHKUUN

npodeccnoHanbHbIX 3agadvax

M paKTn4eckoe 3aHATne

Tema 4.8

CopepxaHue yyebHoro matepumana

O6paTHble O6paTHble TpuroHoMeTpudeckne yHkUmn. MIx cesorncTea n rpadomnkm
TPUroHOMETpUYECKNe
KoMbuHupoBaHHOe 3aHATUE
dYHKUMM
Tema 4.9 CopepxaHue yyebHoro matepmana
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TpuroHomeTpuyeckmne YpaBHeHue cos X = a. YpaBHeHue sin X = a. YpaBHeHue tg x = a, ctg x = a. 2
ypaBHEHNA n PelueHne TpUroHOMETPUYECKUX YPaBHEHUA OCHOBHbIX TUMOB: MPOCTENLINe 2
HepaBeHCTBa TPUrOHOMETPUYECKME YPaBHEHMS, CBOASLLMECS K KBagpaTHbIM, pellaemble 2
pasnoXeHNneM Ha MHOXUTENW, OAHOPOOHbIE.
[MpocTenwne TpUroHOMeTpU4ECKME HepaBeHCTBa
KoMbuHnpoBaHHOE 3aHATHE.
Tema 4.10 CopepxaHue yyebHoro matepmana
Cuctembl CucremMbl NPOCTENLLNX TPUTOHOMETPUYECKNX YPaABHEHN 2
TPUrOHOMETPUYECKNX KomBuHupoBaHHOe 3aHATHE
ypaBHEHUN
Tema 4.11 CopepxaHue yyebHoro matepmana
PeweHne 3apau. | NpeobpasoBaHue TPUTOHOMETPUYECKUX BbIpaXXEeHUN. PeweHune
OCHOBbI TPUFOHOMETPUWN. | TPUTOHOMETPUYECKUX YPaBHEHUA W HEpaBeHCTB B TOM u4ucrne cC 2
TpuroHomeTpuyeckmne NCronb30BaHMEM CBOMCTB (PYHKUUMN.
dyHKLMN KoHTponbHasa paboTa
Pasgen 5. 8
KomnrnekcHble yncna
Tema 5.1 CopepxaHue yyebHoro matepmana
KomnnekcHble Yncna MoHATHe komnnekcHoro Ymcna. ConpsikeHHbIe KOMMNIEKCHbIE YnCna, MOAY b
N aprymeHT KOMMMEeKCHOro 4ucna. dopma 3anmcu KOMMMEKCHOro 4ucna 2
(reomeTpunyeckas, TpUroHoOMeTpuyeckas, anrebpaunyeckas). 2
ApudmeTmnyeckme encTBmst C KOMMIEKCHbIMU Yncnamm
KoMbuHupoBaHHOe 3aHATUE
Tema 5.2 CopepxaHue yyebHoro matepmana
MpumeHeHne BbinonHeHne pacyeToB C MOMOLLbK KOMMMEKCHbIX 4ucen. [lpumepsbl 2
KOMMMEKCHbIX YMcen NCNOSb30BaHMSA KOMMIEKCHbIX YNCEN 2

M paKkTn4yeckoe 3aHATne
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Paspen 6. 40
NMpousBogHan

hyHKUUN, ee

npUMeHeHune

Tema 6.1 CopepxaHue yyebHoro matepumana

MoHATME npon3BOAHOWN.

OnpegeneHne 4MCNOBOW MOCNEAOBATENBHOCTM U crnocobbl ee 3agaHus.

®opmynbl 1 npasuna | CBOMCTBA YMUCIOBbLIX MocregoBatensHocTen. OnpepeneHve npegena
anddepeHUnpoBaHns nocnegoBaTenbHOCTU. BbluMcneHne npegenoB nocrnenoBaTesibHOCTEMN. 2
Mpepen dyHKUMM Ha OGeckoHedHocTU. [lpegen dQyHKUMM B TOYKe.
MpupalleHne aprymenTa. lNMpupalleHne yHkumn. 3agayun, npuBogsimne K
NOHATUIO Npon3BoaHon. OnpeneneHne NPon3BOAHON. ANrOPUTM OTbICKaHUS
NpPoOu3BOAHOM
KomGuHupoBaHHOEe 3aHATUE
Tema 6.2 CopepxaHue yyebHoro matepmana 2
lMpoussoaHble  cymmbl, | Popmynbl guddepeHumpoBanus. Mpaeuna anddepeHUMpoBaHus 2
pasHoCTH KombuHupoBaHHOe 3aHATHE 2
npovsBeneHus,
4YaCTHOro
Tema 6.3 CopepxaHue yyebHoro matepmana
lMponsBoaHble OnpepgeneHve cnoxHon dyHKkunn. [lponsBogHas TPUrOHOMETPUYECKUX 2
TPUTOHOMETPUYECKUX dyHKUMI. NMponsBogHas CNoXHOM (PyHKUUK 2
dyHkumn. lNpounssogHas | KomGUHMpoOBaHHOE 3aHATHE 2
CINOXHOW (PyHKUMMU
Tema 6.4 CopepxaHue yyebHoro matepumana
MoHnsaTne O | MoHsITWe HenpepbiBHOW yHKLMK. CBOMUCTBA HENpepbIBHOW yHKUUK. CBS3b
HEeNpPepbIBHOCTH MexXay HernpepbiBHOCTbIO U AU EPEHLMPYEMOCTLIO (DYHKLUMM B TOYKE. 2
yHKLN. MeToA | AnropuTtm pelleHNs HepaBEHCTB METOIOM NHTEPBAMNOB
HTEepBanos KombuHnpoBaHHoOe 3aHATHE
Tema 6.5 CopepxaHue yyebHoro matepmana
"'eomeTpuryeckun n | leoMeTpn4eckuin CMbICn MPON3BOAHON PYHKUUU — YrIIOBOW KO3PPULMEHT
donsnyeckum CMbICIT | KacaTernbHOM K rpaduky yHKUMW B TOYKe. YpaBHEHWe KacaTenbHOW K 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
MK...
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NpOn3BOHOM rpadpuky yHKUMU. ANropuTM COCTaBfEHUA YpaBHEHUS KacaTesflbHOM K
rpacpuky yHkumm y=f(x)
KoMbuHupoBaHHOe 3aHATUE

Tema 6.6 CopepxaHue yyebHoro matepmana

dusunyeckni CcMbICn | dU3NYeckU (MexaHM4ecKnin) CMbICn NPOM3BOOHON — MIHOBEHHAsA CKOPOCTb

NpOn3BOOHOM B | B MOMEHT BpeMeHun t: v=3S"' ()

npodeccmoHanbHbIX [MpakTuyeckoe 3aHATHE

3agadax

Tema 6.7 CopepxaHue yyebHoro matepumana

MOHOTOHHOCTb BospactaHne wn yb6biBaHMe yHKUMKM, COOTBETCTBME BO3pacTaHus U

YHKUMN. Touku | yobiBaHMS PyHKUMM 3HAKY Npou3BOoAHOW. [MOHATME NMPOM3BOAHOM BbICLLErO

9KCTpeEMyMa nopsigka, COOTBETCTBME 3Haka BTOPOW MPOM3BOOHOW  BbIMYKOCTM
(BOrHyTOCTM) (PYHKUMM Ha oOTpeske. 3afjayMm Ha MakCUMyM U MUHUMYM.
[MoHATHMe acumMnToTbl, CNOCObbLI MX onpeaeneHns. ANropuTM UCCrneaoBaHus
YHKUMN U MOCTPOEHUS ee rpadmka ¢ NOMOLLbI NPon3BOAHON. [po6bHo-
nHenHasa PyHKUNA
KoMbuHupoBaHHOe 3aHATUE

Tema 6.8 CopepxaHue yyebHoro matepmana

WccneposaHue oyHKUMN
N NOCTPOEHWe rpadmnKkoB

WccneposaHme oyHKUMM HA MOHOTOHHOCTbL U MOCTPOEHUE rpadunkos.

KomGuHupoBaHHOEe 3aHATUE

Tema 6.9 Haubonbluee
n HanMeHbLUee
3Ha4YeHnsa PyHKUUU

CopepxaHue yyebHoro matepvana

HaxoxaeHne Hambonbliero M HaMMEHbLIEro  3HAYEeHUn  PYHKLMN,
NoCTpOEHME TpauKOB MHOrOYNEHOB C MCMNOMb30BaHMEM annaparta
MaTeMaTU4YecKoro aHanusa

KomBuHmpoBaHHOEe 3aHATUE

Tema 6.10

HaxoxneHune
onTUManbHOro
pesynbTarta C NOMOLLbIO
Npou3BOHOM B

MNpodeccuoHanbLHO-OpMEHTUPOBaAHHOE coaepXaHue (cogepXxaHue
npukKnagHoro moayns)

HanmeHbliee n Hanbonbluee 3HavyeHne yHKLNN

[MpakTnyeckoe 3aHATHE
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NPakKTN4eCKnX 3agadax

Tema 6.11 CopepxaHue yyebHoro matepumana
PewweHne 3apad. | Popmynbl M npasuna anddepeHumpoBanus. ViccnegosaHne yHKUMA C
[MponsBogHaa YHKUUK, | TOMOLLLIO NPON3BOAHON. Hanbornbluee 1 HauMeHbLLee 3Ha4YeHNss YHKLMM 2
ee NpMMeHeHne KoHTponbHas paboTta
Paspen 7. 46
MHororpaHHukm 1 Tena
BpaLleHus
Tema 7.1 CopepxaHue yyebHoro matepmana
BepwuHbl, pebpa, rpaHn | MNoHsaTMe MHororpaHHuka. Ero anemeHTbl: BepluuHbl, pebpa, rpaHu.
MHOrorpaHHuKka AnaroHanb. CeveHune. Boinykriblie 1 HEBbINYKIbIE MHOTOrPaHHMKM
KomGuHupoBaHHOE 3aHATUE 2
Tema 7.2 CopepxaHue yyebHoro matepuana
Mpn3ama, ee | [MoHaTne npusmbl. Ee ocHoBaHua u GoOKoBble rpaHW. BbicoTa npuambl.
COCTaBnmou.l,rTe, Mpamasg n HaknoHHas npuama. lNpasunbHasa npusma. Ee ceveHune , OK-01. OK-02
ceveHme. amMasi U | KoOMGUHMPOBAHH HATU ’ ’
npaBunbHas I'IF:)VI3MbI ovouHposaroe sa ) OK-03, OK-04,
OK-05, OK-06,
Tema 7.3 CopepxaHue yyebHoro matepmana OK-07
Mapannenenunen, ky6. | Mapannenenunen, CBOWCTBA NPSIMOYrofibHOro napannenenunena, Kyo. K.
CeueHne Kyba, | CeuyeHune kyba, napannenenuneaa
napannenenunega KoMmbuHupoBaHHOe 3aHATUE 2
Tema 7.4 CopepxaHue yyebHoro matepmana
Mupamunga, ee | [fnpamnga n ee anemeHTbl. CeveHne nupamuabl. NpaBunbHas nupamuaa.
cocTasnsoLme, YcedeHHada nupamuaa
ceveHve. [lpaBuUnbHas | Kom6uHMpOBaHHOE 3aHATUE 2
nMpamuga. YcedeHHas
nMpammnga
Tema 7.5 CopepxaHune yyebHoro matepumana

BokoBas " nonHas

Mnowanb 6OKOBOW M MNOMHOWM NOBEPXHOCTWN NPU3MbI, NTMPaMUbI
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MOBEPXHOCTb  Npu3mbl, | KOMGMHMpoBaHHOE 3aHATUE 2

nMpammngpl

Tema 7.6 CopepxaHue yyebHoro matepumana

Cummetpua B KyBe, | CUMMETPUS OTHOCUTENBHO TOYKU, NPSMOW, nnockocTn. CummeTpus B Kybe,

napannenenunege, napannenenunee, npusme, nMpammae 2

npusme, Nnupammae KomGuHmpoBaHHOE 3aHATUE

Tema 7.7 MpoceccuoHanbHO-OpMEeHTUPpOBaAHHOE  cogepXaHue (cogepkaHue

[Mpumepbl cMMMETPUA B | NPUKIIaAHOro Moaynsi) 2

npodeccun CummeTpusa B Npupoae, apxXuTtekType, TEXHUKE, B BbITy 2
MpakTnyeckoe 3aHATNE 5

Tema 7.8 CopepxaHue yyebHoro matepmana

lMpaBunbHble MoHATMEe  npaBWNbHOrO  MHOrorpaHHuka.  CBoWCTBa  MpaBUIIbHbIX

MHOFOrpaHHUKM, NX | MHOTOrPaHHNKOB 2

CBOMCTBA MpakTnyeckoe 3aHATNE

Tema 7.9 CopepxaHue yyebHoro matepuana

Unnungp, ero | UunnHgp v ero anemeHTtbl. CeyeHne uunuHapa (napannenbsHoe OCHOBaHUIO

cocTaBnsoLme. n ocun). PassepTka uunuHgpa 2

CeyeHue uunuHgpa KoMbuHupoBaHHOe 3aHATUE

Tema 7.10 NMpodeccuoHanbLHO-OpUEHTUPOBaHHOE coepxaHue (coaepxaHue

KoHyc, ero | NpuKnagHoro moayns)

cocTaBnsLwme. KoHyc 1 ero anemeHTbl. CeveHne KoHyca (napannesibHoe OCHOBaHUIO W 2

CeueHune KoHyca npoxogsiiee Yepes BEPLUMHY), KOHMYECKNe cedeHnsi. PasBepTka koHyca 2
KoMbuHupoBaHHOe 3aHATUE

Tema 7.11 CopepxaHue yyebHoro matepumana

Yce4yeHHbIn KOHYC. | YceueHHbIn KoHyc. Ero obpasytowas n Bbicota. CeyeHne yceueHHOro KoHyca

CedyeHne  yce4veHHoro | KoMGUHMpPOBaAHHOE 3aHATME 2

KOHyca

Tema 7.12 CopepxaHue yyebHoro matepuana

lap u cdepa, wux|Llap n chepa. BzaumHoe pacnonoxeHue cdepbl U nnockoctn. CeyexHve

ceveHus Wwapa, cdepsl 2
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KombBuHnpoBaHHOE 3aHATHE

Tema 7.13 CopepxaHue yyebHoro matepmana
MoHAaTMe 06 obbeme |lMoHsaTME 06 ob6beme Tena. OO6bem kyba U NPSIMOYronbHOro
Tena. OTHoweHwue | napannenenuneaa. O6beM npuambl U UMnuMHApa. OTHoweHne obbemMoB 2
o6bemMoB NoJoBHbIX Ten | nogobHbIX Ten. FeoMeTpuyeckuin cmbicn onpeaenutens 3-ro nopsiaka 2
KoMbuHupoBaHHoOe 3aHATUE
Tema 7.14 CopepxaHue yyebHoro matepuana
Obbembl 1 nnowaan | OGLembl NupaMuabl U KoHyca. O6bem Lwapa. MnoLaan NoBepXHOCTEN Ter 2
NOBEPXHOCTEN TEN
KombBuHnpoBaHHOE 3aHsATME
Tema 7.15 CopepxaHue yyebHoro matepumana
KombuHaumm KoMmbuHaumm reomeTpruyeckmx Ten 2
MHOrorpaHHuUKoOB U1 Ten | [NpakTuyeckoe 3aHATNE 2
BpaLLeHns
Tema 7.16 CopepxaHune yyebHoro matepmana
"eomeTpunyeckune Mcnonb3oBaHMe KOMOMHaL M MHOFOrPaHHNKOB 1 TeN BpaLLEeHUst B MPaKTUKO- 2
KOMOMHaLuun Ha | OpUEHTMPOBAaHHbIX 3aga4ax
NpakTuke lMpakTnyeckoe 3aHsaTHE 2
Tema 7.17 CopepxaHue yyebHoro matepmana
PeweHne 3agay. | O6bembl 1 Nnowaagn NOBEPXHOCTU MHOIOrPAHHUKOB M TEN BpaLleHUs
MHororpaHHukn 1 Tena | KoHTponbHas paboTa 2
BpalLeHuns
Paspen 8. 14
MepBoOGOpa3Han
pyHKLuUN, ee OK-01, OK-02,
npUMeHeHune OK-03, OK-04,
Tema 8.1 CopepxaHue yyebHoro matepumana OK-05, OK-06,
MepBoobpa3sHas 3agavya 0 BOCCTAHOBMEHMWM 3aKoHaA OBWXEHUSI MO M3BECTHOW CKOPOCTW. OK-07
yHKLUMM. MpaBuna | MoHsaTHMEe wuHTerpupoBaHusi. O3HaAKOMMEHME C MOHATMEM UWHTerpana u IK...
HaXxoXaeHus nepsoobpasHon ana  dyHkumm y=f(x). PeweHne 3apgady Ha CBA3b
nepBoobpasHbIX nepsoobpasHon M ee MNpou3BOAHOWN, BblYUCNEHME MepBoOOpa3HOM AOns
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AaHHOW yHKuMK. Tabnvua dopmyn Ans HaxoxgeHust nepBoobpasHbIX.
N3y4eHne npasuna Bbl4MUCIIEHUS] NepBOOOpa3HON

KOM6VIHVIpOBaHH06 3aHdATne
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Tema 8.2

CopepxaHue yyebHoro matepuana

Mnowanb 3agaun, npuBogsAWME K TMNOHATUIO ONpPedeneHHoOro wuHTerpana — O
KPVBOJIMHENHON BblYMCNEHUM NNoWann KpUBONIMHENHOW Tpaneuuun, 0 nepemMeLLeHNN TOYKN.
Tpaneuun. dopwmyna | MoHATMEe onpedenéHHoro WuHTerpana. [eomeTpuyeckuini M U3NYECKUIA
HbtoToHa — JlenbHuua CMbICI onpeaeneHHoro nHterpana. ®opmyna HetotoHa— JlenbHuua 2
KoMmbuHupoBaHHOe 3aHATUE
Tema 8.3 CopepxaHue yyebHoro matepmana
HeonpeneneHHbIn n | NoHATNe HeonpeaeneHHOro nHTerpana
onpeneneHHbIn KombBuHnpoBaHHOEe 3aHATHE 2
NHTEerpansl
Tema 8.4 CopepxaHue yyebHoro matepuana
MoHaTme 06 | FeomeTpuyecKknii CMbICI onpeaerieHHoro HTerpana
onpegeneHHomM KoMbGuHupoBaHHOe 3aHATUE 2
WHTerpane Kak nnowaan
KPUBOSMMHENHOM
Tpaneuuu
Tema 8.5 NMpodeccuoHanbLHO-OpUEeHTUpPOBaHHOE  cofepXxaHue (coaepxaHue
OnpepneneHHbIN NpUKNagHoro moayns)
WMHTEerpan B XWU3HU "[eomMeTpuyecknii cMmbICi onpeaeneHHoro uHterpana. dopmyna HbloToHa -
JlendHunua. 2
PelwweHne 3agad Ha npMMeHeHWe nHTerpana gns Bbl4MCNEHUs PU3NYECKNX
BENUYNH N NMnoLwaaen 2
MpakTnyeckoe 3aHATNE
Tema 8.6 CopepxaHue yyebHoro matepuana
PeweHne 3apad. | NepeoobpasHaa dyHkumn. [lpaBuna HaxoxgeHust nepBoobpasHbiX. Ee
MNepBoobpasHas npYMeHeHve 2
dYHKUMN, ee | KoHTponbHasa paboTa
NPUMeEHeHNe
Pasgen 9. 18 OK-01, OK-02,
CteneHnN U”N  KOPHM. OK-03, OK-04,
CteneHHas cpyHKUMA OK-05, OK-07
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Tema 9.1

CopepxaHue yyebHoro matepuana

CreneHHas dyHKUMS, ee | [ToHsATUE KOPHSA N-Oi CTENeHW M3 AeCTBUTENbHOro Ymcna. OyHkumm y = Y/x 2
CBOWCTBa nx cBomcTtea u rpacumkn. CBONCTBA KOPHS N-OW CTEMNEHN
KombuHupoBaHHOe 3aHATHE 2
Tema 9.2 CopepxaHue yyebHoro matepmana
MpeobpasoBaHne MpeobpasoBaHne nppaumoHanbHbIX BblpaXeHui 2
BbIPaXXEHUN C KOPHAMU | KOMBUHMPOBAHHOE 3aHATME 2
N-OM CTeneHu
Tema 9.3 CopepxaHue yyebHoro matepuana
CsovictBa cTeneHn c | [oHATMe cTeneHn ¢ nobbIM paumMoHarnbHbiM nokasaTenem. CTeneHHble
paunoHanbHbIM N | pyHKUMMK, X CBOMCTBA N rpadpunkn
OenCcTBUTENbHbIM KomBuHupoBaHHOe 3aHATUE 2
nokasaTensamu
Tema 9.4 CopepxaHue yyebHoro matepumana
PeweHue PaBHOCMNBHOCTL MppauMoOHarbHbIX ypaBHEHUA U HepaBeHCTB. MeToabl ux 2
MppaumnoHanbHbIX pelieHuns. PeweHne nppaumoHanbHbIX YpaBHEHUA N HEPABEHCTB 2
ypaBHEHWN n | KombruHupoBaHHoe 3aHATUE 2
HepaBeHCTB
Tema 9.5 CopepxaHue yyebHoro matepumana
Ctenenn n KopHW. | OnpegeneHne crteneHHoW QyHKumn. lKcnonb3oBaHne ee CBOWCTB Mpu
CrteneHHas pyHKUnS peLleHnn ypaBHEHU N HepaBEHCTB 2
KoHTponbHas paboTta
Pa3pen10. 18
MNokasaTtenbHasn
yHKUmA
Tema 10.1 CopepxaHue yyebHoro matepuana OK-01, OK-02,
NokasaTtenbHas CteneHb C Npou3BONbHbIM AeNCTBUTENbHBbIM Nokasatenem. OnpenenexHve OK-03, OK-04,
dyHKUMA, ee CBOMUCTBA | MoKasaTenbHOM (yHKUMM, €ee CBOWCTBa W rpadmk. 3HAKOMCTBO C 2 OK-05, OK-07
npUMeHeHneM nokasaTenbHOW QyHKuMKM. PelwleHne nokasaTenbHbIX
ypaBHEHNN DYHKUMOHAIbHO-rpan4yeckum MeToaom 2

KomBuHupoBaHHOEe 3aHATUE
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Tema 10.2 CopepxaHue yyebHoro matepuana
PelwweHne PelueHne nokasatenbHbIX ypaBHEHUN METOAOM YpaBHUBAHWSA rokasaTenen, 2
nokasaTesnbHbIX MeTOAOM BBeOEHUS HOBOW MnepeMeHHOW, (YHKUNOHaNbHO-rpadpnyeckum 2
ypaBHEHUN n | meTogoM. PelleHne nokasaTesibHbIX HEPaBEHCTB 2
HepaBeHCTB MpakTnyeckoe 3aHATNE 2
Tema 10.3 CopepxaHue yyebHoro matepmana
Cuctembl PelueHne cnctem nokasaTernbHbIX YypaBHEHUI 2
nokasaTesbHbIX KoMbuHupoBaHHOe 3aHATUE 2
ypaBHEHUI
Tema 10.4 CopepxaHue yyebHoro matepmana
PeweHune 3agauv. | PeweHne nokasaTenbHbIX YpaBHEHUN METOLOM YpaBHMBAHUA nokasaTtenem
lNokasaTtenbHas N MeToOOM BBeAdEeHMsi HOBOW nepemMeHHoW. PelieHne nokasaTesnbHbIX
yHKUMA HepaBEeHCTB 2
KoHTponbHas paboTta
Pasgen 1. 30
Norapudmbel.
Norapudmmnyeckasn
hyHKUMA
Tema 11.1 CopepxaHue yyebHoro matepmana
Jlorapudm yucna. | Jllorapudpm ymcna. JecAaTuyHbIN U HaTypanbHbIA florapudmsl, YACIIO € 2
AecaTUYHBII 1 | KoMBMHMpOBaHHOE 3aHsTME 2
HaTypanbHbIi OK-01, OK-02,
norapvdmsl, Y4Cno e OK-03, OK-04,
Tema 11.2 CopepxaHue y4yebHoro matepuana OK-05, OK-07
CsovictBa norapudmos. | CeoicTea norapudmos. Onepauust norapupmMmnpoBaHus. 2 TK...
Onepauus KoMBUHMpOBaHHOE 3aHsTMe 2
norapudmMmmpoBaHus 2
Tema 11.3 CopepxaHue yyebHoro matepuana
Jlorapudpmunyeckas Jlorapudmuyeckas yHKUUA U ee CBOMCTBA 2
dyHKUMS, ee cBOUCTBA KoMbuHupoBaHHOe 3aHATUE 2

Tema 11.4

CopepxaHue yyebHoro matepmana
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PeweHune [MoHsaTMe norapudgmmyeckoro ypasHeHunda. Onepauus noTeHunpoBaHus. Tpu 2

norapudmMmyeckmnx OCHOBHbIX mMeToaa pelleHns norapudmMmyeckmnx YPaBHEHUNA: 2

ypaBHEHUN N | PYHKUMOHArbHO-rpauyeckmn, MeTon noTeHUMpOBaHUA, MeTo4 BBeLEeHUA 2

HepaBeHCTB HOBOM NepeMeHHOoN. Jlorapngpmmnyeckme HepaBeHCTBa 2
KoMbGuHupoBaHHOe 3aHATUE

Tema 11.5 CopepxaHue yyebHoro matepmana

Cuctemsl Anroputm peLleHuns cuUcTembl ypaBHEHUN. PaBHOCMNBHOCTb

norapumMmyeckmnx norapugMmn4ecKknx ypaBHEHNN N HEPaBEHCTB

ypaBHeHuI KoMGuHMpoBaHHOE 3aHATNe 2

Tema 11.6 NMpodeccuoHanbLHO-OpUEHTUPOBaAHHOE  cofepXaHue  (copepXxaHue

Jlorapudmbl B Npupoae | npUKnagHoro Mmoayns)

N TEXHUKE MpumeHeHne norapudgma. Jlorapudpmudeckas cnupans B npupoge. Ee 2
MaTtemaTuyeckme CBOMCTBa 2
MpakTnyeckoe 3aHsaTME

Tema 11.7 CopepxaHue yyebHoro matepumana

PewweHne 3apgauv. | Nlorapudpommndeckas yHKUMS. PelweHne npocTenwmnx norapummyeckmnx

Norapudmei. ypaBHEHMiA 2

Jlorapudpmuyeckas KoHTponbHas paboTa

dyHKUNSA

Paspen 12. 10

MHoxecTBa.

AneMeHTbl Teopum

rpacoB

Tema 12.1 CopeprxaHue yyebHoro matepmana

MHoxecTBa MoHaTMe MHOXecTBa. NoamMHoXecTBO. Onepaunn ¢ MHOXXeCTBaMm
KoMmbuHupoBaHHOe 3aHATUE 2

Tema 12.2 NMpodeccuoHanbHO-OpeHTUPpOBaAHHOE  coAepXaHue (coaepxaHue

Onepaunn C | NpUKNagHoro moayns)

MHOXeCcTBaMu Onepauunmn ¢ MHOXecTBamu. PelleHne npuknagHbix 3agad
[MpakTnyeckoe 3aHsTHE 2

Tema 12.3 CopepxaHue yyebHoro matepmana
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Mpadobl MoHsaTre rpadha. CeasHbIN rpady, AepeBo, LMK rpad Ha NIoCKOCTH 2
MpakTnyeckas paboTa 2
Tema 12.4 CopepxaHue yyebHoro matepmana
PeweHnne 3agadv. | Onepaumm ¢ MHoOXecTBamun. OnncaHue pearnbHbIX CUTyauui C MOMOLLbIO
MuoxecTtBa, [padbl u | MHOXecTB. MNpuMeHeHne rpadoB K peLLueHunio 3aaav
NX NPUMEHEHNe KoHTponbHas paboTa 2
Paspnen 13. OnemeHTbI 26
KOMOMHATOPUKMN,
CTaTUCTUKN N Teopum
BEpPOATHOCTEN
Tema 13.1 CopepxaHue y4yebHoro matepuana
OcHoOBHbIe NOHATUA | [lepecTaHOBKN, pa3MeLLeHNs, codeTaHus. 2
KOMOMHaTOPUKK 2
KombuHupoBaHHOE 3aHsATME.
Tema 13.2 CopepxaHue yyebHoro matepumana
CobbiTne, BepoATHOCTb | COBMECTHbIE M HECOBMECTHbIE COObITUS. TeopeMbl O BEPOSITHOCTU CYMMbI 2
cobbiTnsA. CrnoxeHne u | cobbiTuiA. YCNOBHAs BEPOSITHOCTb. 3aBUCUMbIE U HE3aBUCUMbIE COObLITUSI. OK-01, OK-02,
YMHOX€eHune Teopembl 0 BEPOATHOCTU NPOU3BEeAEHNS COObITU. 2 OK-03, OK-04,
BEPOATHOCTEN KomBuHmpoBaHHOE 3aHATUE OK-05, OK-07
Tema 13.3 MpoceccuoHanbHO-OpMEeHTUPOBaAHHOE  cogepXaHue (cogepkaHue MK...
BeposaTHOCTb B | NpUKNagHoro moayns)
npogeCccnoHanbHbIX OTHocuTenbHaa  4actota  CcobbITUS, CBOWCTBO €€  YCTOMYMBOCTM. 2
3agavax Cratuctnyeckoe onpegeneHve BepoATHOCTU. OueHka BepOSITHOCTU 2
cobbiTnA
MpakTnyeckoe 3aHATNE
Tema 13.4 CopepxaHue yyebHoro matepuana
[dunckpetHasa cnyyanHas | Bugbl cnyyYamHbix BenuumH. OnpepeneHve  AWCKPETHOWM  CrnyYamHoWn 2
BENUYMHA, 3aKOH ee | BeNMYUHbI. 3aKOH pacnpeneneHns OUCKPETHOW crnyyanHou BenunuuHbl. Ee 2
pacnpegeneHus YNCNOBbIE XapaKTEPUCTUKN

KomGuHupoBaHHOEe 3aHATUE
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Tema 13.5

CopepxaHue yyebHoro matepuana

3apauu BapuaunmoHHbin psag. onmroH 4actoT u ructorpamma. CraTuctnyeckue
MaTemaTU4eCcKom XapaKTepUCTMKM psiga HabngaeMblx JaHHbIX

CTaTUCTUKK KoMbuHupoBaHHOE 3aHATUE

Tema 13.6 MpodeccuoHanbHO-OpMEeHTUPOBaAHHOE  coAepXxaHue (coaepxaHue

CoctaBneHue Tabnuy u
anarpamm Ha npakTuke

npukKnagHoro moayns)

MepBuyHass o0b6paboTka cTaTUCTMYECKMX AaHHbIX. [padudeckoe unx
npeactaBneHne. HaxoxageHne cpegHux XapakTepucTuk, Habnogaemblix
JAaHHbIX

MpakTnyeckoe 3aHATUE
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Tema 13.7

CopepxaHue yyebHoro matepuana

PeweHne 3apayd. | OnemeHTbl KoMOMHaTopuKknN. CobbiTUE, BEPOATHOCTL COObLITMA. CrnoxeHne n
OneMeHTbI YMHOXEHNe BEpOSATHOCTEN
KOMBUHATOPUKH, KoHTponbHas paboTa 2
CTaTUCTUKN WU  Teopuu
BEPOATHOCTEN
Paspen 14. YpaBHeHuA 28
M HepaBeHCTBa
Tema 14.1 CopepxaHue yyebHoro matepuana
PaBHOCUNBHOCTb PaBHOCUNBLHOCTL ypaBHeHW W HepaBeHCTB. OnpepeneHnsi. OCHOBHble 2
ypaBHEHUN N | TeopeMbl paBHOCUIbHBIX Nepexofax B ypaBHEHUAX U HepaBeHcTBax. Obune
HepaBeHCTB. Obwwe | MeToAbl PELLUEHUsI YpaBHEHWIA: Mepexos OT paBeHCTBa (PYHKLMIN K paBEHCTBY 2
MeToAbl peLleHuns apryMeHTOB 41151 MOHOTOHHbIX (PYHKLUMIA, METOA PasfnoXeHNS Ha MHOXUTENMW,
MeTOo/ BBeEeHUS HOBOW NepeMeHHON, YHKLUMOHaNbLHO-rpamnyecknin Metoq
KoMmbuHupoBaHHOe 3aHATUE
Tema 14.2 CopepxaHue yyebHoro matepumana
"padomyeckunn mMeTtoA | Obwme mMeToAbl pELleHNs HEPABEHCTB: Nepexon OT CPaBHEHUSA 3HAYEHUN OK-01, OK-02,
peleHns  ypaBHEHWUN, | OYHKUMIA K CPaBHEHUIO 3HAYEHWUA apryMeHTOB AJ1I1 MOHOTOHHbIX (QYHKLWA, 2 OK-03, OK-04,
HepaBeHCTB MeTO[ MHTepBaroB, (yHKUMOHanbHO-rpacduyeckn metoq. [paduyeckui OK-05, OK-086,
MeTO[ peLleHns ypaBHEHUN N HEPaBEHCTB 2 OK-07
KoMmbuHupoBaHHOe 3aHATUE rK...
Tema 14.3 CopepxaHue yyebHoro matepuana
YpaBHeHus n | Onpegenenne mogynsa. PackpbiTne moaynsa no onpegenenuto. Npocrenwmne 2
HepaBeHCTBa C MOAYNEM | ypaBHEHUSS U HepaBeHCTBaA C Moaynem. [lpuMeHeHne paBHOCUIbHBIX
nepexonoB B onpefeneHHbIX TUnax ypaBHEHUN U HEPABEHCTB C MOAYEM 2
KoMbGuHupoBaHHOE 3aHATUE
Tema 14.4 CopepxaHue yyebHoro matepmana 2
YpaBHeHus n | 3HakoMCTBO C NapameTpoMm. [lpocTenwumne ypaBHEHUS U HepaBeHCTBa C 2
HepaBeHcTBa C | napameTpom 2
napameTpamu KoMmbuHupoBaHHOe 3aHATUE
Tema 14.5 NMpodeccnoHanbLHO-OpUEHTUPOBaAHHOE  cofepXaHue  (copepXkaHue 2
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CoctasneHune npukKnagHoro moayns) 2
peLlueHune PelueHne TekCToBbIX 3a4a4 NPodeCccMoHanbHOro coaepXxaHus 2
npodeccuoHanbHbIX [MpakTnyeckme 3aHaTus 2
330a4 €  MOMOLLbKO

ypaBHEHUN

Tema 14.6 CopepxaHue yyebHoro matepmana

PeweHune 3agad. | O6wne meToabl peleHnss YpaBHEHWA. YpaBHEHWS U HepaBeHCTBa C
YpaBHeHus MOAyfeM 1 ¢ napameTpamu

HepaBeHcTBa [MpakTnyeckoe 3aHsATHE 2
NMpomexyToyHas atrecTtaums (K3amMeH) 6
Bcero: | 340

o kaxdol meme ornucbisaemcsi cooepxxaHue y4ebHo20 Mamepuaria (8 Qudakmudeckux eduHuyax), HauMeHogaHUsi He0bx00uUMbIX 1abopamopHbIX,

rpakmuyecKux U UHbix 3aHsamudl. Obbem Yacoe orpedesisemcs o kaxadoul no3uyuu cmornbya 3.

TPYAOBOI'O KOJIJICKTHUBA

[K 4.3. Opranu3oBbIBaTh paboTy

P1,M-o/c
P2,M-o/c
P3,M-o/c
P4,N-o/c
P5,N-o/c
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3. YcnoBusa peanusauuvm nporpamMmmbl obuieobpasoBaTtesibHOU
AUCLMNJINHBI

3.1. Ona peanu3auum nNporpaMmmMmbl OUCLUMNSIMHbI  AOOJKHbI  ObITb
npeaycMoOTpeHbl cneayrowme cneumanbHblie NOMeLeHUs:

Peanusauusa nporpammbl gucunnnmHbl TpebyeT Hannumsa yyebHoro kabuHeTa
MaTEMaTUKN.

O6opynosaHne y4yebHoro kabuHera:

- NOCaA04YHbIE MecTa Mo KONMYecTBY 0By4aoLLMXCS;

- paboyee mecTo NpenogasaTens;

- KOMMNeKT y4ebHo-HarnagHbIX nocooui;

- KOMMNJIEKT 3NIEKTPOHHbIX BUaeoMaTepuanos;

- 3a0aH1s AN KOHTPOMbHbLIX paboT;

- NpodheccnoHanbHO OPUEHTUPOBAHHbIE 3aaHUS;

- MaTepuanbl 3Kk3ameHa.

TexHnyeckne cpeactsa obyyeHus:

- NepCOoHanbHbIA KOMNbLIOTEP C NMULEH3MOHHBIM NPOrpaMMHbIM 0b6ecnevyeHnem;
- MPOEKTOP C 3KPAHOM.

3.2. UHpopmaumoHHoe obecrneyeHne odyyeHus

1. Ansa peanusauuun nporpammbl 6MbnmMoTeyHbIn oHa obpasoBaTesibHOM
opraHuM3aunn JoMmKeH MMEeTb NevaTHble U/UNKn 3NeKTPOHHbIE O6pa3oBaTesibHbIe
N MHGPOPMALMOHHbBIE pPecypcbl, PeKoOMeHAOBaHHblE AN MUCMNOSfb30BaHUS B
obpasoBaTenbHOM Mnpouecce, He cTapLue NATU NIeT C MOMEHTa U34aHus.

2. PekomeHaoyemble  nevatHble  mM3gaHUA  No  peanusauun
obeobpasoBaTenbHOM  OUCUMMNUHBINPEACTaBNEHbl B METOAUYECKUX
peKoMeHaaumnsax No opraHn3auumn odbyyeHus.
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4. KOHTpOnb U OoUeHKa pe3yfibTaToB OCBOEHUS 00Leobpa3oBaTefibHOW

ANCLMNSINHBI
KoHTponbu oueHKa pesynbTaToB 0cCBoeHMa obuweobpasoBaTesibHOM
ONCUMNIIMHBI  packpbiBalOTCA  4Yyepe3  OMCUUNSIMHApPHblE  pes3ynbTaThl,
HanpaereHHble Ha  OopMMpOBaHMEe obwmMx ©n  nNpodecCnoHanbHbIX

KOMNeTeHUUn no pasgenam n tTeMam cogepxKaHnd yqe6Horo Martepuana.

O6was/npoceccnoHanb

Pa3pen/Tema

Tun oLeHOYHbIX

Has KOMNeTeHUus MeponpuUaTUA
OK 01. BbibupaTtb P 1, Tema 1.1, 1.2, 1.3 M-o/c* 1.4, | TecTupoBaHue
crnocobbl pewenns 3agay | 1.5, 1.6 YCTHbIN onpoc
NPOdECCUOHarbHOM P2 Tembl 2.1,22,23,24, 2.5 T- | Marematuueckuii
ACATETIEHOCTH B3, Towsi 3.1, 3.2, 33 Mo, 34 | AMKTaHT
MPUMEHUTENbHO P4, Tembi4.1, 42 43,44, 45 46, | VHAnBnnyansHas
K Pa3nn4HbIM KOHTEKCTaM | 4.7 M-o/c. 4.8, 4.9, 4.10, 4.11 caMmocTosiTENbHas

P5, Tembl 5.1, 5.2 paboTa
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, MpencraenexHune
6.6, 6.7 l-o/c, 6.8, 6.9, 6.10 IM-o/c, pe3ynbTaTtoB

6.11
P7 Tembl 7.1,7.2,7.3,7.4,7.5,

npakTnyecknx pabor
3awmTta TBOpYECKMX

7.6,7.7 MN-0/c,7.8,7.9, 7.10 M-o/c, paﬁoT

7.11,7.12,7.13,7.14,7.15,7.16, | 3awura

7.7 UHOMBMAYANbHBIX

P8, Tems1 8.1,8.2,8.3,84,85, | nnoeyros

8.6 KoHTponbHas

P9 Tembl 9.1,9.2,9.3,9.4,9.5 pabota

P 10, Tembl 10.1, 10.2, 10.3, 10.4 BbiNONHEHME

P11, Tembl 11.1, 11.2, 11.3 I-0/c, SK3AMEHALIMOHHBIX

11.4,11.5,11.6 N-o/c, 11.7 sanaHuii

P12, Tembl 12.1,12.2,12.3, 124

P 13, Tembl 13.1, 13.2, 13.3, 13.4,

13.5M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,

14.5 M-o/c, 14.6
OK 02. Ncnonb3oBaTb P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4, | TectnpoBaHune
coBpemMeHHble cpeactea | 1.5, 1.6 YCTHBbIN onpoc
noucka, aHanuaa u P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 T~ | Marematnuecknit
VIHTEpripeTaLuK g/%, %r.SMbI 31,32 33 Mol 3.4 | KT
MH(pOpMALMM, U P4 Tembl4.1,42,43,44, 45,46, | /HAMBAYanbHas
MHPOPMALIMOHHbIE 4.7 N-olc, 4.8, 4.9, 4.10, 4.11 camocToaTenbHas
TEXHOMNOrUM Ans P 5, Tembl 5.1, 5.2 paboTa
BbINONHEHUs 3agau P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, MpencraenexHune

4popeccuoranbHoe-opueHMUPOBAHHOE codepHaHue
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npodeccnoHanbHON
AeaTenbHOCTH

6.6, 6.7 N-o/c, 6.8, 6.9, 6.10 l-o/c,
6.11
P7 Tembl 7.1,7.2,7.3,7.4,7.5,

pe3ynbTaToB
npakTnyecknx pabot
3awnTa TBOpYECKMX

7.6, 7.7 N-0/c,7.8,7.9, 7.10 -o/c, pa6o'|'

711,712,7.13,7.14,7.15, 7.16, 3awmTa

717 NHONBMAOYanNbHbIX

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, NPOEKTOB

8.6 KoHTpornbHas

P9 Tembl 9.1,9.2,9.3,9.4,9.5 pabota

P 10, Tembl 10.1, 10.2, 10.3, 10.4 BbiMonHeHMe

P11, Tembl 11.1, 11.2, 11.3 N-o0/c, OK3AMEHALIMOHHBIX

11.4,11.5,11.6 MN-o/c, 11.7 —

P12, Tembl 12.1, 12.2,12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4,

13.5-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,

14.5 IN-o/c, 14.6
OK 03. NnaHnpoBaTb U P 1, Tema 1.1, 1.2, 1.3 l-o/c, 1.4, | TectupoBaHue
peanv3oBbIBaTh 1.5,1.6 YCTHBbI onpoc
cobCcTBEHHOE P2 Tembl 2.1,22, 23,24, 2.5 - | Marematuueckuii
npodeccuoHansHoe n g/%’ %I_'SMH 31 32 3.3 M-o/c. 3.4 ANKTaHT
NMYHOCTHOE pasBuUTHe, P 4: TeMbl 4_'1,’4_'2”4_'3’ 44, 45 4.6, NuaneuayanbHas
npeanpuHMMaTenbCKyHo 4.7 N-olc, 4.8, 4.9, 410, 4.11 camocToATeNbHas
[EeATENbHOCTb B P 5, Tembl 5.1, 5.2 pabota
npodeccnoHanbHON P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, MpencraesnexHune
cepe, ncrnonb3oBaTb 6.6, 6.7 l-o/c, 6.8, 6.9, 6.10 IM-o/c, pes3ynbTaTtoB

3HaHu1s No oMHAHCOBOW
rPaMoTHOCTM B

6.11
P7 Tembl 7.1,7.2,7.3,7.4,7.5,

npakTnyecknx pabot
3awuTta TBOpYECKMX

PasnUYHbIX XXU3HEHHbIX 7.6, 7.7 N-o0/c,7.8,7.9, 7.10 IN-o/c, pa6o'|'
CUTyaLVSX 741,7.12,7.13,7.14,7.15,7.16, | 3auwura
7.7 WHOMBUOYATNbHbBIX
P8 Tewmbi 8.1,8.2,83,84,85 | nooexros
8.6 KoHTponbHas
P9, Tembl 9.1,9.2,9.3,9.49.5 paGoTa
P 10, Temnl 10.1, 10.2, 10.3, 10.4 BbiNONTHEHMe
P11, Tembl 11.1, 11.2, 11.3 M-0/c, SK3AMEHALIMOHHBIX
11.4,11.5, 11.6 N-o/c, 11.7 sanaHuii
P12, Tembl 12.1,12.2,12.3, 12.4
P 13, Tembl 13.1, 13.2, 13.3, 134,
13.5M-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14 .4,
14.5-olc, 14.6
OK 04. 3 dekTnBHO P 1, Tema 1.1, 1.2, 1.3 NM-o/c, 1.4, | TectnpoBaHue
B3aMMOJeNncTBOBaThH U 1.5,1.6 YCTHBIN ONpoc
paboTaTb B KOSNEKTUBE U 5/3’21-;'\’"" 2.1,22,23,2.4, 25| Maremartndecknii
Komanae P 3, Tembl 3.1, 3.2, 3.3 MN-o/c, 3.4 a:lg::;qyanwaﬂ
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P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 M-olc, 4.8,4.9,4.10, 4.11

PS5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 lN-o/c, 6.8, 6.9, 6.10 IM-o/c,
6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,

camocTodATeNbHas
paboTa
MpeacraBneHne
pesynbTaTtoB
npakTnyecknx pabor
3awmTa TBOPYECKNX

7.6,7.7 N-0/c,7.8,7.9, 7.10 M-olc, QZZOMTTa

711,712, 7.13,7.14,7.15, 7.16,

717 UHONBUAOYaNbHbIX

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, rpoekToB

86 KoHTponbHas

P9, Tembl 9.1,9.2,9.3,9.4,9.5 pabota

P 10, Temnl 10.1, 10.2, 10.3, 104 Beinonxewue

P11, Tembl 11.1, 11.2, 11.3 -0/c, SK3aMeHaLMOHHbIX

11.4,11.5,11.6 MN-o/c, 11.7 3adaHnn

P12, Tembl 12.1,12.2,12.3, 12.4

P 13, Temnl 13.1, 13.2, 13.3, 134,

13.5M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,

14.5M-o/c, 14.6
OK 05. OcywectBnaATb P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4, | TectnpoBaHune
YCTHYIO 1 MUCbMEHHYIO 1.5,1.6 YCTHbIN onpoc
KOMMYHMKaLIMIO Ha P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 T~ | Marematnuecknit
rocyapCTBEHHOM SA3bIKe (F)’/(I:S’ ?I:SMbI 31 3.2 3.3 M-oc. 3.4 OVKTaHT
Poccuiickon ®enepauum ¢ P 4: Tembl 4_'1”4_'2,’4_'3’ 44 45 46 NHovBnayanbHas
y4yeToM ocobeHHocTen 4.7 M-olc, 4.8, 4.9, 4.10, 4.11 camocTosATernbHas
coumanbHoro u P 5, Tembl 5.1, 5.2 paboTa
KyNbTYPHOIO KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4, | lpeacrasnexune

15,16 pe3ynbLTaToB

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 - | npaktuyeckux pabot

olc, 2.6

P 3, Tembl 3.1, 3.2, 3.3 l-o/c, 3.4
P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 M-olc, 4.8,4.9,4.10, 4.11

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 lN-o/c, 6.8, 6.9, 6.10 IM-o/c,
6.11

P7, Tembl 7.1,7.2,7.3,7.4, 7.5,
7.6,7.7 N-0/c,7.8,7.9, 7.10 I-o/c,
711,7.12,7.13,7.14,7.15, 7.16,
717

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tembl 9.1,9.2,9.3,9.49.5

P 10, Temsbl 10.1, 10.2, 10.3, 104
P 11, Tembl 11.1, 11.2, 11.3 M-o0/c,

3awmTta TBOpYECKMX
paboT

3awuTa
NHONBMAOYaNbHbIX
NPOEKTOB
KoHTponbHas
paboTa
BbinonHeHne
3K3aMeHaLUMOHHbIX
3agaHun
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11.4,11.5, 11.6 MN-o/c, 11.7

P12, Tembl 12.1,12.2,12.3, 124

P 13, Tembl 13.1, 13.2, 13.3, 134,
13.5M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,
14.5 M-o/c, 14.6P 9, Temsbl 9.1, 9.2,
9.3,9.495

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 M-o0/c,
11.4,11.5, 11.6 MN-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3

P 13, Tembl 13.1, 13.2, 13.3, 13.4,
13.5M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,
14.5 M-o/c, 14.6

OK 06. MNMpossnaTb
rpakgaHcKo-
NaTpMOTUYECKYHO
no3numtio,
AEMOHCTPUPOBaTb
OCO3HaHHOEe noBefeHne
Ha OCHOBE TPaaANLMOHHbIX
obLevyenoBeyYeckmnx
LLleHHOCTEeN, B TOM 4YuUCrie ¢
y4eTOM rapMoHu3aumm
MeXXHaLMOHanbHbIX U

P 1, Tema 1.1, 1.2, 1.3 I-o/c, 1.4,
1.5, 1.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 -o/c, 6.8, 6.9, 6.10 IM-o/c,
6.11

P7, Tembl 7.1,7.2,7.3,7.4, 7.5,
7.6, 7.7 MN-0/c,7.8,7.9, 7.10 I-o/c,
7.11,712,713,7.14,7.15, 7.16,
717

P 8, Temnbl 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,

TecTuposaHue
YCTHbIN onpoc
MaTemaTtnyeckunm
ANKTaHT
NHameugyanbHas
camocTodaTeNnbHas
paboTa
MpencraesnexHune
pe3ynbLTaToB
npakTnyecknx pabor
3awmTta TBOpYECKMX

MEXPENMIMO3HbIX 14.5 M-olc, 14.6 paboT

OTHOLLIEHMIA, NPUMEHSATb 3awumTa

cTaHaapThl NHAMBUAYaNbHbIX

aHTUKOPPYMNLMOHHOTO NpPOEKTOB

noBegeHunst KoHTposnbHas
paboTa
BbinonHeHne
3K3aMeHaLUMOHHbIX
3agaHun

OK 07. CogencteoBaTtb P 1, Tema 1.1, 1.2, 1.3 l-o/c, 1.4, | TectupoBaHue

COXPaHEHWUIO 1.5,1.6 YCTHBI onpoc

oKpyXatoLLen cpeasl, P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 - | Marematuueckuii

pecypcocbepexeHmio, g/% %F'SMI:I 3.1,3.2,33M-olc, 3.4 | ATaAT

NPUMEHSATL 3HaHUS 06 P 4: TeMbl 4_'1,’4"2”4_'3, 44, 45 4.6, NuaneuayanbHas

N3MEeHeHUn knumarTa, 4.7 N-olc, 4.8, 4.9, 410, 4.11 camocTosiTenbHas

NPUHLUMNbI 6epexxnnBoro P 5, Tembl 5.1, 5.2 paboTta

npon3BOACTBA, P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, MpencraesnexHune

3P PEKTUBHO 6.6, 6.7 l-o/c, 6.8, 6.9, 6.10 IM-o/c, pes3ynbTaTtoB

AencTeoBaTh B 6.11 npakTnyecknx pabot

Yype3sBblYanHbIX P7, Tembl 7.1,7.2,7.3,7.4,7.5, 3alumTa TBOpYECKUX
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cUTyaumsix 7.6, 7.7 N-0/c,7.8,7.9, 7.10 N-o/c, paboTt

7.11,7.12,7.13,7.14,7.15, 7.16, 3awwuTta

717 nHAMBUAYanbHbIX
P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, MPOEKTOB

8.6 KoHTponbHas
P9 Tembl 9.1, 9.2, 9.3, 9.4,9.5 pa6oTa

P 10, Tembl 10.1, 10.2, 10.3, 10.4 BbINOMHEHne
P 11, Tembl 11.1, 11.2, 11.3 M-0/c,
11.4,11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4
P 13, Tembl 13.1, 13.2, 13.3, 13.4,
13.5-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14 .4,
14.5 N-olc, 14.6

3K3aMeHaLMNOHHbIX
3agaHnn

Jns peanuzanuu nporpammbl oubnunoreunbit Goun AIIOY CO «ITAT»
MMeEET IIeUaTHBIC U 3JIEKTPOHHBIC 00pa3oBaTeIbHbIC M NHPOPMAITMOHHBIC PECYPCHI,
pekoMmenoBanHbie DYMO, 1715 MCMOaB30BaHus B 00pa30BaTeIbHOM IIpoIiecce.

Ob6s3aTenbHble NeYyaTHble U3aaHus
1. M.WN. bawmakos «Matematnka» gna 10 knacca: cpeaHee (nonHoe) obulee
obpasoBaHue (6a30BbIl ypoBeHb)M: U3aaTenbckunii LeHTp «AKkagemua» 2019.
2. M.W. bawmakos «Matematmka 11 knacc» gna 11 knacca: cpeagHee (nonHoe)
obuiee obpasoBaHue (6a3oBbiiypoBeHb) M:UN3paTenbCKUNLEHTP «AKagemus»
20109.

DNIeKTPOHHbIe N3aaHnA
Yuebnuk «Anredpa u Hadaa MmaTeMarudeckoro anaiausa» 10 kimacce. M3marenbcTBo:
[IpocBemenne. ABtopel: Mep3mik A.I', Homuposckunt [I.A, Axkup M.C, non
penakuueit [lononseckoro B.E.;
roa n3panusa 2022 r.
VYyebnuk «Anredpa u Hauajla MaTeMaTudeckoro ananusa» 11 knacc. U3parenbcTBo:
IIpoceemienne. ABtopel: Mep3nsk A.I', Homuposckuit [.A, Axkup M.C, noa

penakuuent [logonsckoro B.E.; rog uznanus 2022 r.
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