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Mporpamma y4ebHOM aucumnnuHbl MartemaTuka paspaboTaHa B COOTBETCTBUM C
TpeboBaHuaAMM dregepanbHOro rocyaapcTeBeHHoOro obpasoBaTefnibHOro ctTaHaapTa (ganee —
®rOC) cpegHero obuero ob6pasoBaHus, YTBEPXAEHHOrO npukasom MwuHuUcTepcTBa
obpasoBaHna 1 Haykn P® ot 17 maa 2012 r. N2 413 (C MBMEHEHUAMU U OONOMHEHNAMMN);
MopsiakoM opraHMsaumm 1 ocyLlecTBrneHnss obpasoBaTenbHON AeATENIbHOCTU MO OCHOBHbIM
obweobpasoBaTtenbHbIM NporpaMMmam - obpasoBaTernibHbIM NporpaMmmMamMm  HavanbHOro
obuero, oCHOBHOro obuiero n cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOMO NPUKa3oM
MwuHnpocesaweHns Poccun  0128.08.2020r. Ne442, depepanbHon obpasoBaTenibHON
nporpamMmmbl cpegHero obuiero o6pasoBaHus, yTBEPXKAEHHOW NMpuka3oM MuHNPOCBSLLEHMS
0123.11.2022rr Ne1014, MNMnucbmom MuHnpoceeleHus Poccun ot 01.03.2023 Ne 05-592 «O
HanpaBneHMn pekomeHZauuny» (Bmecte ¢ «PekoMeHaaumsiMu Mo peanu3auuu cpeaHero
obwero obpasoBaHus B npedeniax OCBOeHMsi obpasoBaTenbHOW MNporpamMMbl CpPeaHero
npodpeccunoHanbHoro obpasosaHusy), roOC cpegHero npogeccruoHanbHoro obpasoBaHus,
(nanee — CI10) no cneunanbHocth: 09.01.03 OnepaTop WMHPOPMALMOHHBLIX CUCTEM WU
pecypcoB, npumMmepHon paboyen nporpammon no ydebHon gucumnnuHe «MatemaTtukay» ans
npodeccnoHanbHbIX obpasoBaTerbHbIX OpraHu3auun, paspabotaHHon OOy ANO
NPIO, 2022r yTBepxaeHHON Ha 3acefdaHum CoBeTa NO OLeHKe COAep)KaHuUsl U KavecTBa
npuMepHbIX pabounx nporpamm o6LeobpasoBaTenbHOrO M coumanbHO-ryMaHUTapHOro
LMKIOB cpegHero npodeccmoHanbHoro obpasosaHnus, Npotokon Ne 14 ot 30.11.2022r.

OpraHunsauunsa-paspaboTyumk:
BIMOY «KypraHckumn rocygapCTBEHHbIN KOSNeaK»

PaspaboTtyuk:
Hosrnn EneHa AnekcangpoBHa, npenogasatens [BIM1OY «KypraHckuin rocygapCTBEHHbIN
KONNeaK»

PekomeHgoBaHa K UCMOMb30BaHUIO: CornacoBaHa:
MpoTokon 3acegaHnst LMKNOBOM KOMUCCUN MO 3amecTutena gupektopa no y4ebHomn
obwweobpasoBaTenibHbIX ANCUUMNINH paboTe Y3yH E.C.

Ne 10 oT «27» masa 2025 .

MpencenaTenb LUMKIOBOW KOMUCCUMA
Hosrum A. [.

© [oszaul EneHa AnekcaHoposHa, '6INOY KIK
©KypeaH, 2025
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEGHOWU
ANCLUNJTTUHDI

1.1. MecTO AUCLUNIUHBLI B CTPYKTYpe OCHOBHOM OOpa3oBaTenibHOM NporpaMmmbil.

YuyeGHas  gucumnnuHa  «MaTtematuka» — ABnsieTca  0bA3aTenbHOM  4acTbio
o6weobpasoBaTenbHOro LMKa OCHOBHOM 0Bpa3oBaTenbHOM NporpaMmbl B COOTBETCTBUM C
®IOC CI10 no cneumanbHocTh: 09.01.03 Onepatop MHPOPMALIMOHHBIX CUCTEM N PECYPCOB

1.2. Llenn v nnaHnpyemMbie pe3yrnbTaTbl OCBO€HUA AUCLUNIUHbDI.

1.2.1 Uenu gucumnnutsbl
CopoepxaHue nporpammbl yd4ebHon gucumnnuHbl «MatemaTuka» HanpaBfieHO Ha

AOCTMXKEHNE pe3ynbTaToB €e U3ydYeHus B cooTBeTCTBMM C TpebosaHusammn ®IrOC COO c
y4yeTom npodeccnoHanbHom HanpaBfiEHHOCTH drocC cno.



1.2.2. NMnaHupyemMble pe3ynbTaTbl OCBOEHUA OOLeobpa3oBaTenbHON aucumMnnHbl B cootBeTcTBUMU ¢ ®DIFOC CIMNO u Ha

ocHoBe ®I'OC COO

OOLmne KoMmneTeHLUUN

MnaHupyemble pe3ynbTaTtbl 06y4yeHuUs

Oowme

HVICLIVIHHVIHaprIe

OK 01 BbibupaTb cnoco6bl
pelleHns 3agad
npodeccnoHarnbHOm
NeaTenbHOCTH
NPUMEHNTENBHO

K pasnmyHbIM KOHTEKCTaM

- TOTOBHOCTb K TpyAdy, OCO3HaHMe LEeHHOCTU
MacTepCTBa, prp.omo6me;
- TOTOBHOCTb K aKTMBHOW AeATeNbHOCTU

TEXHONMOrMYEeCKOn n couuanbHomn
HanpaBreHHOCTN, CNOCOBHOCTL
MHULMMPOBATD, nnaHnpoBaTb n
CaMOCTOSATENBHO BbIMONHATb Takyto
NeATenbHOCTb;

- WHTEpeC K  pasnu4yHbIM
npodeccnoHanbHOM AesaTeNbHOCTH,
OBnageHue yHuBepcanbHbIMU  y4E€OHbBIMA
Nno3HaBaTeNbHbIMU OENCTBUSMMU:

a) 6asoBble Nnornyeckme 4encTBns:

- CaMOCTOSTENbHO  hopMynupoBaTb U
aKTyanuanpoBaTtb npobnewmy,
paccmaTpuBaTb €€ BCECTOPOHHE;

- yCTaHaBnuMBaTb CYLIECTBEHHbIA NPU3HaK
nnm OCHOBaHWs ans CpaBHeHMS,
knaccudpmkaumm n 0606LeHns;

- onpegenatb  Uenn  AesTenbHOCTY,
3ajaBaTb NapamMeTpbl U KpUTepum  UX
OCTWDKEHNS;

- BbISIBMATb
NpOTUBOPEUUS B
ABNEHNSIX;

- BHOCWUTb KOPPEKTMBbI B [OEATENbHOCTb,
OLEHMBATb  COOTBETCTBME  PE3YyNbTaToB

chepam

3aKOHOMEPHOCTY "
paccmaTpyBaeMblx|

-BrageTb MeTogamun JoKa3aTenbCTB, anroputMammn pelleHns 3agay;
yMeHve dhopmMynmMpoBaTth onpeaeneHunsi, akcoMbl U TEOPEMBI,
NPUMEHATL UX, MPOBOANTL JoKa3aTenbHble pacCyXXaeHus B Xxoae
pelleHns 3agav;

- yMeTb onepupoBaTb NOHATUAMMW: CTeNeHb YMcna, norapugm 4mcna;
YMeHWE BbINOMHATb BblYUCIIEHNE 3HAYeHU U Npeobpa3oBaHus
Bblpa)XeHW CO CTENeHAMN 1 norapmdpmamu, npeobpasoBaHms opobHO-
pauMOHarbHbIX BbIpaXeHUN;

- yMeTb onepupoBaTb NOHATUAMW: pauMoHarbHble, UppaunoHarbHbIe,
nokasaTterbHble, CTeNeHHble, lorapuMmnyeckne, TPUroHoMeTpuyeckne
YPaBHEHWSI 1 HEpaBEHCTBA, X CUCTEMBI;

- yMeTb onepupoBaTb NOHATUAMUN: PYHKUMS, HENpepbiBHaA PYHKLMS,
npovsBoHasi, nepsoobpasHas, onpeaeneHHbIn nHTerpan; ymMeTb
HaxoanTb NPOU3BOAHbIE ANIEMEHTAPHbIX PYHKUMIA, UCMOSb3YS
CrnpaBOYHblE MaTepuansl; UCcnegoBaTth B NPOCTENLLNX Cy4asX dYHKUNN
Ha MOHOTOHHOCTb, HAXOAMTb HaMbonbLUME U HAMMEHbLUVE 3HAYEeHUS
OYHKUWIA; CTPOUTL rpadomkm MHOrO4SIEHOB C MCNOSIb30BaHNEM annapara
MaTemMaTU4eCcKoro aHanuaa; NpUMMeHATb NPON3BOAHYIO NPU peLleHnn
3a[a4 Ha ABWXKEHWE; pellaTb NPakTUKO-OpUEHTUPOBAHHbIE 3a4a4m Ha
HanbonblUMe U HauMeHbLUNE 3HaYEHUS, HA HaxoX4eHne NyTn, CKOPOCTH
N yCKOPEHUS;

- yMETb OnepupoBaTb NOHATUMAMU: paunoHanbHas YyHKUNS,
nokasaTtenbHasa OyHKUUSA, cTeneHHasa yHKUuA, norapmpmmyeckas
PYHKUNSA, TPUrOHOMETPUYECKNE PYHKLMN, OBpaTHbIE PYHKLNN; yMEHNE
CTPOUTL rpacuKn U3yHeHHbIX PYHKLMI, MCNonb3oBaTh rpadukn npu
N3y4eHUn NpoLLEeCCOB U 3aBUCUMOCTEWN, MPU peLLeHnn 3a4a4 U3 apyrnx
y4ebHbIX NPeAMETOB U 3a4ay U3 peanbHOW XN3HW; BblipaXkaTb

LuendamMm, oueHuBaTb PUCKU nocneacTesunn

Q)OpMyJ'IaMI/I 3aBNCUMOCTUN MeXOy BENMNYNHaMy,




NeAaTenbHOCTY;
pas3BMBaTb KpeaTMBHOE MbILUfIEHNE npwu
PELLEHUN XN3HEHHbIX NPOobnem

6) 6a3oBble MccnegoBaTenbCkne AeNCTBUS:

- BnageTb HaBbIKamMu y4ebHo-
ncernegoBaTenbCKon 7] NPOEKTHOM
NesaTenbHOCTW,  HaBblkaMKM  pas3peLueHuns
npobnewm;

- BbIIBNATb MPUYMHHO-CIIEACTBEHHbIE CBA3U
N aKTyanMaMpoBaTb 3agady, BblaBUraTb

rMnoTesy ee pelleHusi, HaxoauTb apryMeHTb!
NS JokasaTenbCTBa CBOMX YTBEPXAEHWMN,
3aaBaTb NapameTpbl U KPUTEPUN PELLEHUS;
aHanu3MpoBaTb MONyYeHHble B XOA4e
pelleHns 3adaun pesynbTaTbl, KPUTUYECKM

OoLEeHNBATb nx AOOCTOBEPHOCTb,
MNPOrHo3npoBaTb Mn3MeHeHune B HOBDbIX
yCITOBUAX;

- YMETb nepeHoCcnTb 3HaHUA B

Nno3HaBaTeNbHY U MpakTU4Yeckyro obnactu
PKM3HEeOeATeNbHOCTMU;

- YMETb WHTErpupoBaTb 3HAHWUA U3 pasHbIX
npegMeTHbIX obnacrten;

BblABMraTb HOBble wAew, npegnaratb
OpUrMHanbHble NOAXOAbl U PELLEHUS;

M  CNOCOOHOCTb UMX  UCMONb30BaHUSA
no3HaBaTenbHOW 1 CoLUManbHON NpakTuke

B

- YMeTb pellaTb TEKCTOBbIE 3a4a4n pasHbIX TUMOB (B TOM YMCre Ha
NPOLEHTbI, AONN U YacTW, Ha ABWXeHne, paboTy, CTOMMOCTb TOBapoB 1
YCNyr, Hanoru, 3agayn n3 obnactu ynpasneHust IMYHbIMU U CEMENHBIMN
doMHaHCamK); COCTaBMATb BblpaXXeHUs, YpaBHEHUS, HEpaBEeHCTBa N UX
CMCTEMbl NO YCMOBUIO 3a4a4un, uccnegoBaTb NOMYYEHHOE peLleHne n

oL eHMBaTb NPaBaonoAobHOCTb Pe3ynbTaTos.;

- yMeTb onepupoBaTb NOHATUAMW: cpegHee apudmMeTndeckoe, Meguana,
HanborblUuee 1 HauMeHbLUee 3Ha4YeHus, pa3Mmax, agucnepcus,
CTaHOapPTHOE OTKNOHEHME YMCNOBOro Habopa; yMeTb n3BnekaTb,
WHTEepnpeTUpoBaTb UHPOpMauUmIo, NpeacTaBrneHHyo B Tabnuuax, Ha
nuarpammax, rpadukax, oTpakaroLyo CBOMCTBa peasibHbIX NpoLEecCoB U
ABNEHVI; NpeacTaBNATb MHPOPMaLMIO C NOMOLLBIO Tabnuy, u gnarpamm;
nccnepoBaTb CTaTUCTMYECKME JaHHbIE, B TOM YMCe C MPUMEHEHNEM
rpadpnyecknx METOAOB U ANEKTPOHHbBIX CPEACTB;

- YMETb ONepmpoBaTh MOHATUAMMU: CITyHanHbIN ONbIT U Cly4yanHoe
coObITNE, BEPOATHOCTb Cy4YamHOro CoObITUS; YyMEHME BbIYUCTIATD
BEPOATHOCTb C MCNOSIb30BaHNEM rpadhnyecknx METOAOB; MPUMEHSTb
POPMYbl CAOXEHNS N YMHOXEHWUSI BEPOSITHOCTEN, KOMOMHATOPHbIE
dbakTbl 1 hopmyrbl NPU peLleHnn 3agad; oLueHnBaTb BEPOATHOCTU
pearnbHbIX COObITUIA; 3HAKOMCTBO CO CiyYariHbIMU BEMMYUHAMMN; YMEHUNE
NpPMBOAUTL NPUMEpPBI NPOSIBNEHNA 3aKkoHa B0nNbLUNX YMcen B NMPUPOAHBIX
N OBLLECTBEHHbIX ABNEHUSAX;

- yMETb OonepupoBaTb NOHATUAMW: TOYKA, NPSMas, MIOCKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIN Yron, CKpellnBaoLmecs npsmble,
napannenbHOCTb U NePNeHAMKYNAPHOCTb NPAMbIX U MIIOCKOCTEN, Yron
MeXay NPSAMbIMU, Yron Mexay npsiMo 1 MiOCKOCTbIO, Yron Mexay
NNOCKOCTSAMW, PacCTOsIHUE OT TOYKM [0 NIIOCKOCTU, pacCTosiHUE MeXay
NPAMbIMU, PACCTOSHUE MEXAY NITOCKOCTAMU; YMEHWE UCNOSb30oBaThb Npu
pelleHnn 3agay n3yvyeHHble hakTbl U TEOPEMbI MAAHUMETPUN; YMEHNE
OLEeHMBaTb pa3Mepbl 06 bEKTOB OKpYXKatoLLEero Mupa;

- yMETb OnepupoBaTb NOHATUAMWN: MHOFOrPaHHUK, CeYeHne
MHOrorpaHHuka, Ky6, napannenenvnes, npusma, nupamuaa, dourypa un

NOBEPXHOCTb BpaLLeHUs1, LUNNHAP, KOHYC, Wap, cdepa, ceveHns ourypbl




BpaLLleHns, NAOCKOCTb, KacatLadaca cdeps!, LUnMHapa, KoHyca,
nnowiaab NOBEPXHOCTU NMpaMuabl, NPU3Mbl, KOHyca, UunuHapa,
nnowaab cgepbl, 06beM Kyba, NpAMOYronbLHOro Nnapansnenenvneaa,
nMpaMuabl, NPU3Mbl, LMNMHAPA, KOHYCa, Wapa; ymeHne nsobpaxaTtb
MHOFOrpaHHUKM 1 NOBEPXHOCTM BPALLEHUS, UX CEYEHUS OT PYKK, C
NOMOLLLI0 YEPTEXHBIX MHCTPYMEHTOB U 3NIEKTPOHHbIX CPEACTB; yMeHue
pacno3HaBaTb CUMMETPUIO B MPOCTPaHCTBE; YyMEHNe pacrno3HaBaThb
NpaBuUfibHbIE MHOTOrPaHHUKMY;

- yMETb OnepupoBaTb NOHATUAMWN: OBUXKEHME B MPOCTPAHCTBE, NOA0OHbIE
oUrypbl B NPOCTPAHCTBE; UCNONb30BaTh OTHOLLEHME NroLlaaen
noBepxHoCcTen n 06 beMOB NOAOOHbLIX HUryp NpU peLLleHnn 3aaavy;

- YMEeTb BblMUCNATb reoMeTpuYeckne BennyunHel (4nuHa, yron, nnowanpb,
06bem, Nnowaab NOBEPXHOCTH), UCMONb3YSA U3YYeHHbIe POpPMYIibl
MeToAbl;

- yMETb OonepupoBaTb NOHATUAMU: NPSIMOYrofibHasa cucTema KoopauHar,
KoopAWHaTbl TOYKKU, BEKTOP, KOOPAMHATLI BEKTOPA, CKandpHoe
npousBedeHune, yron Mexay Bektopamu, CyMmMa BEKTOPOB, Npou3BedeHne
BEKTOpA Ha YNCIO; HAXOAUTb C MOMOLLbIO U3YHEHHbIX (hOPMYIT
KoopAuHaTbl cepeauHbl OTpeska, pacCcTosiHUe Mexay ABYMsI ToYKamu;
-yMeTb BblIGMpaTb NOAXOASALLMN N3YHEHHbI METOA ANS peLleHns 3agaqun,
pacrno3HaBaTb MaTemMaTudeckne (pakTel 1 MaTemMaTnyeckme Mogenm B
NPUPOOHbLIX M OBLLLECTBEHHbIX ABIEHUAX, B UCKYCCTBE; YMEHNE
NPUBOANTb NPUMEPLI MaTEMaTUYECKNX OTKPbLITUIA POCCUNCKON U MUPOBOW
MaTeMaTU4EeCKOM HayKMu.

-yMeTb OnepupoBaTb NOHATUAMU: ONpeaeneHne, akcmoma, Teopema,
cneacTeue, CBOMCTBO, NPU3HaK, AoKa3aTeNbCTBO, PABHOCUITbHbIE
dbopMynMpoBKK; yMeHne bopmynmpoBaTtb obpaTHOE U NPOTUBOMOMOXKHOE
yTBEPXOEHNE, MPUBOANTL MPUMEPHI U KOHTPAPUMEpPI, UCNONb30BaTb
METO4 MaTeMaTMYECKON UHOYKLMW; MPOBOAMTL AoKa3aTeNbHbIe
paccyXaeHusi Npyu pelleHnn 3agad, oLeHnMBaTh NTOTNMYECKyro
NPaBUNbHOCTb PACCYXAEHWM;

- YMETb onepupoBaTb NOHATUAMUN: MHOXECTBO, MOAMHOXECTBO,
onepaumn Hag MHOXeCTBaMU; YMEHME UCNOoNb30BaTbh TEOPETMKO-




MHO>XECTBEHHbIN annapart Afisi onMcaHust pearbHbIX MPOLECCOB U
SIBITEHWIA NPUW peLleHnn 3agad, B TOM YMcne U3 gpyrnx y4ebHbIx
npeameToB;

- YMeTb onepupoBaTb NOHATUAMU: rpady, CBA3HbIV rpad, AepeBo, LMK,
rpad Ha NNOCKOCTU; YMEHNe 3agaBaTb M ONUCbIBATb rpadbl pasnnyHbIMK
crnocobamu; ncnonb3oBaTh rpadpbl NpU peLleHnn 3aaay;

- yMeTb CBOOOAHO OnepmnpoBaTb NOHATUSIMU: COYeTaHMe, NepecTaHoBKa,
UMCIO COYEeTaHMin, YACNO NepecTaHoBOK; GBUHOM HbloTOHA; ymeHne
NPUMEHATb KOMOMHATOPHbIE (hakTbl U pacCyXaeHus Ans pelleHns 3agay;
-yMETb ONepupoBaThb NOHATUAMM: HaTypanbHOE YNCII0, LeNoe YNCHO,
OCTaTOK MO MOAYM0, paumoHanbHOe YACNO, uppaLumoHanbHoe Y1Cro,
MHOXECTBa HaTyparbHbIX, LEebIX, paunoHanbHbIX, 4ENCTBUTENbHbBIX
uncen; yMeHne NCcnonb3oBaTh NPU3HAKM AENUMOCTU, HAUMEHbLLNIA
0O aenuTenb U HauMeHbLLiee obliiee kpaTHoe, anroputm EBknnaa
Npu pelleHnn 3agay; 3HakoOMCTBO C pasfNyHbIMU NO3NLMOHHBIMU
cucTteMaMmn CHUCNEHUS;

- ymMeTb CBOGOAHO onepmMpoBaThb NOHATUSIMU: CTENEHDb C LiENbIM
nokasaTtesiem, KOPeHb HaTypanbHOW CTEMNEHN, CTENEHb C PaLVOHaNbHbIM
nokasarternem, cteneHb ¢ AeNCTBUTENbHbBIM (BELLECTBEHHbIM)
nokasartesnem, norapudm Ymcna, CMHYC, KOCMHYC U TaHIeHC
NPOM3BOSILHOIO YNCNa;

- YMETb OnepupoBaTbh NOHATUAMMN: TOXAECTBO, TOXOECTBEHHOE
npeobpasoBaHne, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHNI 1
HepaBEHCTB, PaBHOCUNBHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM,
pauvoHarnbHble, MppauuoHarbHble, MoKasaTerbHble, CTEMNEHHbIE,
Inorapudmmyeckune, TPUroHOMETPUYECKNE YPaBHEHNS, HEpaABEHCTBA U
CUCTEMbI; YMEHUNE pellaTh YpaBHEHUS!, HEPaBEHCTBA N CUCTEMbI C
NOMOLLLIO PasnUYHbIX MPUEMOB; pellaTb YpaBHEHUSA, HepaBeHCTBa U
CUCTEMbI C MapaMeTpoM; NPUMEHSATb YPaBHEHUS, HEPABEHCTBA, MX
CUCTEMbI AN PELLEHUS MaTEMATUYECKMX 3a4a4 1 3a4a4 U3 pasnnYHbIX
obGnacTten Haykn 1 peanbHOW XN3HM;

-yMeTb CBOOOAHO onepmpoBaTh NOHATUSAMU: rpadumk doyHKLMK, obpaTHas
OYHKUMS, KOMMO3UUNS PYHKLUUIA, NMMHEeNHaa PYHKUNA, KBaapaTUYHas




byHKUMS, cTeneHHas OyHKLUMS C LiefbiM nokasaTenem,
TPUrOHOMETpUYECKNEe PYHKLMN, OBpaTHbIe TPUrOHOMETPUYECKMe
bYHKUMN, NOKa3aTernbHada 1 norapudmmyeckas QyHKUUKN; ymeHne
CTPOUTb rpachmkn pyHKLMI, BbINONHATE Npeobpa3oBaHms rpadnKoB
PyHKLNI;

YMEeHWe Ucnonb3oBaTh rpatukn YHKLMIA ANA N3y4eHns nNpoLLeccoB U
3aBMCUMOCTEN NpU peLleHnn 3agad u3 gpyrux y4ebHblx npegmMeToB U U3
peanbHON XWU3HW; BblpaxaTb (dOpMynamMmn 3aBUCUMOCTU MeXay
BENUYNHaMW;

yMeHve cBOBOAHO onepuMpoBaTh NOHATUAMMWU: YETHOCTb OYHKLNN,
NepuoanyHOCTb (PYHKLMK, OrpaHNYEHHOCTb OYHKLMMU, MOHOTOHHOCTb
PYHKLNN, IKCTPEMYM PYHKLMN, HanbornbLuee N HaMMeHbLLEee 3HaYeHNs
PYHKLUMN Ha NPOMEXYTKE; YyMEHWe NpoBOANTb UccreaoBaHne yHKUUN;
YMEHUEe UCMNonb30oBaTb CBONCTBA U rpadmkm oyHKUMIA ANs peLueHns
YpaBHEHWI, HEPaBEHCTB 1 3a4ay C napameTpamu; n3obpaxaTtb Ha
KOOpAWHATHOWN NNOCKOCTM MHOXECTBA pPeLleHNin ypaBHEHNIA, HEPABEHCTB
N UX CUCTEM;

-yMeTb CBOOOAHO ONepmMpoBaTh NOHATUAMMW: NOCNEA0BaTENBHOCTD,
apudmeTnyeckas nporpeccus, reomeTpruyeckas Nnporpeccus,
GeckoHeyHo ybbiBatoLLas reoMeTpudeckas nporpeccusi; yMeHme
3agaBaTh NocrneaoBaTenlbHOCTU, B TOM YMCHE C MOMOLLLIH PEKYPPEHTHbLIX
cpopmyr;

- yMETb OnepupoBaTb NOHATUAMWN: HEMPEPbLIBHOCTb (OYHKLUUKN, aCUMNTOThI
rpadmka oyHKUMN, NepBas U BTopasa NpomsBogHast yHKLMM,
reoMeTpuyeckuin n nU3nN4ecKnin CMbICn NPON3BOAHON, NepBoobpasHas,
onpeaeneHHbI MHTerpan; yMeHme HaxoguTb acMMNTOThI rpadiuka
OYHKUMN; YMEHME BbIYUCNATL NPOM3BOLHLIE CYMMbI, MPOU3BELEHMS,
HaCTHOro U KOMMO3nLmn PYHKLUUIA, HAXOOUTb YpaBHEHWE KacaTenbHOM K
rpacouky yHKUMY;

YMEeHUe UCnonb30oBaTb NPOM3BOAHYIO ANS UccrefoBaHus OyHKUMA, ANS
HaX0XOEeHNS Hauny4yLero peweHns B NpUKNaaHbIX, B TOM Yynucne
coLManbHO-3KOHOMUYECKMX N PU3NYECKMX 3adadax, Ang onpeaeneHuns
CKOPOCTW N YCKOPEHUS; HAXOANUTb NnoLwaam n o6bembl Uryp ¢ NOMOLLbHO




MHTerpana; NnpUBoaUTbL NPUMEpPbI MaTeMaTMYECKoro MOAEeNnMpoBaHns ¢
nomMoLLbo anddepeHUmanbHbIX YpaBHEHU;

- YMeTb onepupoBaTb NOHATUAMU: KOMMNIIEKCHOE YNCO, CONPSKEHHbIE
KOMMSIEKCHbIE Yncra, Moayrb U apryMeHT KOMMNIeKCHoro Yncna, opma
3anmncu KOMMMEKCHbIX Ynucen (reomeTpuyeckas, TPUroHoMeTpuyeckas u
anrebpaunyeckas); yMmeTb NpoM3BOANTb apupmeTnyeckne AencTBms ¢
KOMMMAEKCHbIMY YMCnamu; NpMBOAUTbL NPUMEPbLI MCNOSTb30BaHNS
KOMMMEKCHbIX Yncen;

- ymMmeTb CBOGOAHO onepmpoBaTh NOHATUSMU: CpeaHee apudpmeTnyeckoe,
MegunaHa, Hambornbluee U HaMMeHbLLEee 3Ha4YeHUs, pa3max, Ancnepcus,
CTaHOapTHOE OTKMOHEHME ANS ONUCaHUS YNCTIOBLIX AaHHbIX; yMEHWe
nccnepoBaTb CTaTUCTMYECKME JaHHbIE, B TOM YMCe C MPUMEHEHNEM
rpacomyecKknx METOAOB N ANEKTPOHHbIX CPEeACTB; rpadonuyeckm
nccnepoBaTb COBMECTHbIE HAbMOAEHMSI C NOMOLLbIO Auarpamm
paccenBaHna N IMHENHOW perpeccuu;

- YMETb HaXO4WUTb BEPOATHOCTM COObLITUI C UCMONb30BaHMEM
rpadpnyecknx METOAOB; NPUMEHSATL ANS pelleHnsa 3agad oopmynbl
CINOXXEHUSA U YMHOXEHUA BepOATHOCTEN, (POPMYITY NONHON BEPOATHOCTH,
dbopmyny BepHynnn, KoOMGUHaTOpPHbIE hakTbl U POPMYNbI; OLLeHUBATb
BEPOATHOCTU pearibHbiX COObITUIN; yMEHNEe onepupoBaTb NOHATUSMU:
CnyyanHasa BenuumHa, pacnpegeneHme BepoaTHOCTEN, MaTemMaTnieckoe
OXngaHue, oucnepcusa n CTaHgapTHOE OTKITOHEHME CiyYanHon
BEMMYUHBI, YHKLMW pacnpeneneHns n nioTHOCTN paBHOMEPHOIO,
nokasaTesnibHOro 1 HOPManbHOro pacnpenenieHnun; yMmeHne ucnonb3oBaTb
CBOWCTBA U3YYEHHbIX pacnpegeneHnin ang peweHns 3agay; 3HakoMCTBO
C MOHATMAMM: 3aKOH BOMNbLUNX YnCen, MeToAbl BbIOOPOUHbIX
nccnegoBaHum; YMeHUe NnpuBoanTb NPMMeEpPbI NPOSIBIIEHUS 3aKOHa
BonNbLUMX YNCEN B MPUPOOHbIX N OBLLECTBEHHbIX ABMNEHUSIX;

- yMeTb CBODOAHO OnepmpoBaTh MOHATUSIMU: TOYKa, NPAMast, NOCKOCTb,
NPOCTPaHCTBO, OTPE30K, Ny, NIIOCKNIA Yron, ABYrPaHHbIA yron,
TPEeXrpaHHbIN Yros, nepecekarLmecs, napanenbHbie 1
CKpeLyMBatLlnecs npsimble, napannensHOCTb U NepneHanKynsapHOCTb
NPSIMbIX M NAIOCKOCTEN, Yron Mexay NPAMbIMW, Yron Mexay NpsamMon u




NAOCKOCTbLIO, Yron MeXay NNoCKOCTAMU; yMEHMEe NCMONb30BaTh Npu
pelueHnn 3a4ay n3ydeHHble OakTbl U TEOPEMbl MITAHUMETPUN; YMEHME
OLEeHVBaTb pa3mMepbl 06bEKTOB B OKpY>KatoLeM MUpE; YMeHne
onepupoBaTh NOHATUSAMWU: MHOTOrPaHHKK, CeYeHe MHOrorpaHHNKa,
MpaBUNbHBIN MHOTOrPaHHWK, NpM3ma, Nnupamuaa, durypa n noBepxHoCTb
BpaLLeHns, LMNUHAP, KOHYC, Wap, cdepa, pa3BepTka NOBEPXHOCTH,
CeYeHVs KoHyca 1 uMnnHapa, napannenbHble OCY Ui OCHOBaHMIO,
ceyeHue wapa, NNoCKoCTb, KacaroLllasacs cdepbl, LUIMHAPA, KOHYCa;
YMEHUe CTPOUTb CeYeHNe MHOrorpaHHuKa, n3obpaxatb MHOrOrpaHHUKu,
bVrypbl 1 MOBEPXHOCTM BPALLEHMS, UX CEYEHMS, B TOM YNCIE C MOMOLLbIO
9MNEeKTPOHHbIX CPeACTB; YMEHNE NPUMEHATb CBOMCTBA reOMETPUYECKNX
cburyp, camocToaTensHO (POPMYNMPOBaTh ONpeaereHns 3yvyaemMblxX
cburyp, BblABUraTb rmnoTe3bl O CBONCTBAX M NMPU3HaKax reoMeTpuyYecKmx
buryp, 060CHOBbLIBATL UM ONPOBEPraTh UX; YyMEHUE NPOBOAUTb
krnaccudukaumio puryp no pasnmyHbiM Npu3Hakam, BbINOMHATb
Heo6xoauMble OOMNOMHUTENbHbIE MOCTPOEHUS;

-ymMmeTb CBOGOAHO onepupoBaTh NOHATUAMMU: Nnowaab ourypbl, o6bem
burypbl, BENNYMHA yrna, pacCcTosiHie OT TOYKU A0 NMOCKOCTH,
paccTosiHNE Mexay NPsIMbIMWU, PACCTOSHME MEXAY MITOCKOCTAMM,
nnowagp cdepbl, Nrowanb NOBEPXHOCTU NMpaMuabl, MPU3Mbl, KOHyca,
unnuHapa, obbem kyba, NpAMOYronbHOro nNapannenenuneaa, nupamuasbl,
NpU3mbl, LUNUHAPA, KOHYCa, LWapa; yMEHNe HaxoauTb OTHOLLEHNe
06BbemMoB NOAOOHbIX huryp;

- yMeTb CBOGOHO OnepupoBaTb NOHATUAMW: ABWXKEHWE, NapannenbHbIi
NnepeHoc, CMMMETPUS Ha NIIOCKOCTM U B MPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHne nogobus, nogobHble Urypbl; yMeHVe pacrnosHaBaTb
paBHble 1 nogobHble Urypbl, B TOM YMcCne B NpUpoae, UCKYcCTBe,
APXWUTEKTYPE; YMEHME MUCNOMNb30BaTh rEOMETPUYECKMNE OTHOLLEHMS,
Haxo4uTb reoMeTpudeckne BenuynHbl (4nvHa, yron, nnowagb, obbem)
Npu pelieHnn 3agad n3 apyrux y4ebHbIx NpeAMeTOB 1 U3 pearibHOW
DKU3HU;

- yMeTb CBOOOAHO OnepupoBaTh NOHATUAMU: NPAMOYroribHas cuctema
KOOpPAMHAT, BEKTOP, KOOpAUHATLI TOYKU, KOOPAMHATbLI BEKTOpa, CyMMa




BEKTOPOB, NPOU3BEAEHNE BEKTOPA Ha YNCIO, pasfnoXeHne BeKTopa no
Gasucy, ckanspHoe npousseneHne, BEKTOpHOE Npou3BedeHue, yron
MeXay BEKTOpamu; YMEHWe UCMonb30oBaTh BEKTOPHbLIA N KOOPAMHATHbIN
MeTo ONA peLLEeHNa reoMeTpUYecknx 3agad 1 3agad apyrnx y4ebHbix
npegMeToB; ONepupoBaTh NOHATUAMM: MaTpuua 2x2 n 3x3,
onpegenuTens MaTpuULbl, reOMETPUYECKUI CMbICIT onpeaennTens;

- yMeTb MOAeNnpoBaTb pearbHble CUTyauun Ha 3blke MaTeMaTUKK;
COCTaBNATb BbIPaXXEHWUS, YpaBHEHWS, HEPaBEHCTBA U UX CUCTEMBbI MO
YCMOBUIO 3aa4u, UccrnenoBaTh NOCTPOEHHbIE Mogenu ¢
ncnonb3oBaHWeEM annapara anrebpbl, MHTEpPNPEeTUPOBaTb MNOSTyYEHHbIN
pesynbTaT; CTPOUTb MaTeMaTnyeckme Mogenm ¢ noMoLLbIo
reoMeTpUYECKNX MOHATUNA U BESUYMH, pellaTb CBSA3aHHbIE C HAMU
NpakTU4eckne 3agayun; CoCTaBNATb BEPOATHOCTHYIO MOAd€EeNb U
MHTEPNPEeTUPOBAaThL NOSTYYEHHbIN pe3ynbTaT; pewwaTtb NpuknagHole
3aga4v cpeacTBaMy MaTeMaTu4ecKkoro aHanmsa, B TOM ymcne
coLmanbHO-3KOHOMUYECKOrO N (PU3NYECKOro XapakTepa,;

- yMeHue Bblibnpatb Noaxoadawmin MeTo AN peLleHns 3agauu;
MOHMMaHMe 3HaYMMOCTM MaTeEMaTUKM B U3yHEHUN NPUPOLHBIX U
00LLEeCTBEHHbIX MPOLLECCOB U SIBNIEHUIN; YMEHWe pacno3HaBaTtb
NposiBNEHNe 3aKOHOB MaTeMaTUKM B UCKYCCTBE, yMEHNE NpMBOANTb
npuMepbl MaTeMaTUYECKUX OTKPLITUI POCCUNCKON U MUPOBOM
MaTeMaTU4eCKom HayKu

OK 02 Ncnonb3oBaTtb
COBpPEMEHHbIe CpeacTBa
noucka, aHanmsa u
MHTEepnpeTaunm
MHopMaLmm, n
MHGOPMaLMOHHbIE
TEXHONOrMN A5 BbINONIHEHUS
3agay NpodeccnoHanbHom
NeaTenbHOCTH

B o6nactv LeHHOCTN Hay4YHOro NO3HAHWS:
-CChOPMMPOBAHHOCTb MUPOBO33pEHMS,
COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO
pasBUTUSA HayKM U OGLLECTBEHHOWN NPaKTUKK,
OCHOBaHHOrO  Ha  guanore  KymnbTyp,
CNOCOGCTBYHOLLLEIO OCO3HAHMIO CBOEro MecTa
B NOMMKYNbTYPHOM MUPE;

- COBepLUEHCTBOBaHME SA3bIKOBOM "
YUTaTEeNbCKOW  KynbTypbl Kak cpeacTtsa
B3aMMOLENCTBUS  Mexay  NogbMn U
NO3HaHUA MUpa;

yMeTb  OMnepuMpoBaTb  MOHATUAMW:  pauuoHanbHas  (PyHKUMS,
nokasatenbHas yHKUMSA, CTeneHHas QyHKumMa, norapudmuyeckas
OYHKUMS, TPUrOHOMETpUYECKNEe (PyHKUUK, oBpaTHble YHKLMU, YMEHWE
CTPOUTb rpaPrkM U3YYeHHbIX (YHKUUA, MUCNONb3oBaTb rpadouku npu
M3y4eHUn NpoLECcCOB N 3aBMCUMOCTEN, MPU pPeLUeHUn 3agad u3 gpyrux
y4ebHbIX NpeamMeToB M 3aday M3  peanbHOW  XKWU3HMW; BblpaxaTb
dbopMynammn 3aBUCUMOCTU MEXAY BENNYNHAMM;

yMETb OnepupoBaTb MOHATUSAMU: TOXAECTBO, TOXAECTBEHHOE
npeobpa3oBaHne, ypaBHEHWE, HEepaBEHCTBO, CUCTEMA YpPaBHEHUA U
HepaBEHCTB, pPaBHOCUMIBHOCTb YPaBHEHWUW, HEPABEHCTB W CUCTEM,

paunoHanbHble, nppauunoHalbHble, nokasaTelsibHble, CTeneHHble,




OCO3HaHue LIeHHOCTH Hay4YHoN
NeaTenbHOCTN, TFOTOBHOCTb OCYLLECTBMATb
NPOEKTHYIO " nccnenoBaTeribCKyto
NeaTenbHOCTb MHONBMAYANbHO U B rpynne.
OBnageHue yHuBepcanbHbIMKU  y4eOHbBIMU
no3HaBaTeNbHbIMU AENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:

BnageTb HaBblkaMu nony4yeHus
MHOpMaLMM U3 UCTOYHMKOB PasHbIX TUMOB,
CaMOCTOATENIbHO  OCYLIEeCTBMASATb  MOWCK,
aHanms, cuctemMaTusaumio U NHTepnpeTaumo
MHOPMaUMN  PasnNUYHbIX BUOOB U popMm
npeAacTaBneHus;

- co3gaBaTb TEKCTbl B pasnnyHbiX popmMaTtax

C Y4Y4eTOM HasHayeHust UuHdopmauun u
Lilenesown ayauTopuu, BblOVpas
onTUManbHyl0 OpPMY MNPeACTaBneHus W
BM3yanu3auuu;

- OLleHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTb
MHOpMaLMK, ee COOTBETCTBME NPABOBbLIM U
MOparnbHO-3TUYECKUM HOPMaM;

- CNonb3oBaTb cpeacTBa MHOPMALIMOHHbIX
M KOMMYHMKALMOHHbIX  TEXHOMOrMA B
PELUEHNM KOTHUTUBHbIX, KOMMYHMUKaTUBHBIX W
OpraHM3aUMoHHbIX 3agay c cobnogeHnem

TpeboBaHui SProHOMMUKM, TEXHUKU
Oe3onacHocTH, TMIMEHbI,
pecypcocbepexeHus, NpaBOBbIX 7

9TUYECKMX HOPM, HOPM WHOPMaLMOHHOW
OesonacHocCTY;

BNageTb HaBblkaMW pacno3HaBaHuUs W
3aWmTbl  UMHopMaumMK, MHGPOPMALNOHHON
0e30nacHOCTM NUYHOCTHU

norapmmmyeckme, TPUrOHOMETPUYECKME YpPaBHEHWSl, HEpaBeHCTBA U
CUCTEMbI; YMETb pelaTb YpaBHEHWS, HEpaBEHCTBA M CUCTEMbI C
MOMOLLbIO Pa3fMYHbIX MPUMEMOB; pellaTb YpPaBHEHWsl, HEpPaBEHCTBA M
CACTEMbl C MapaMeTpoM; MNPUMEHATb YPaBHEHUS, HEpPaBEHCTBa, WX
CUCTEMbI NS peLleHns MaTeMaTMYeCckux 3agady v 3agad U3 pasnmyHbIX|
obGnacTten Haykn 1 peanbHOW XN3HM;

- yMeTb CBOOOAHO OMepupoBaTh MOHATUAMW: ABWXKEHME, NapannenbHbii
NepeHoc, CMMMETPUs Ha MIOCKOCTM W B NPOCTPAHCTBE, MOBOPOT,
npeobpasoBaHne nogobusi, nogoGHble urypbl; yMeTb pacrno3HaBaTb
paBHble M NoAoGHble curypbl, B TOM 4ucne B MPUPOAE, WCKYCCTBE,
aApXMTEKTYpe; YMeTb WUCNOoNb3oBaTb rEOMETPUYEeCKMe OTHOLLEHMS,
HaxoAuUTb reoMeTpuveckne BeNUYMHbI (AnunHa, yron, nnowagb, o6bem)
Npu peleHnn 3agad u3 apyrux yy4ebHbiX NpegMeToB M U3 pearnbHoWn
PKN3HM




OK 03 MNnaHuposatb 1
peann3oBbIiBaTb
coOCTBEHHOE
npodeccrnoHarnbHoe n
NMMYHOCTHOE pa3BuTHE,
NpeAnpUHUMAaTENbCKYHO
NesaTenbHOCTb B
npodeccmnoHasnbHon cgepe,
MCNonb3oBaTb 3HAHMSA NO
bMHaHCOBOWM rPaMOTHOCTU B
Pa3nNNYHbIX )KU3HEHHbIX
cuUTyaumsax

B obnactu
BOCMUTaHUA:

- ChopMUPOBaAHHOCTb HPaBCTBEHHOrO
CO3HaHWS, 3TUYECKOro NoBeaeHus;

- CMOCOBHOCTb oOueHMBaTb CUTyauulo U
NpYHMMaTb OCO3HaHHblEe pelueHus,
OPUEHTUPYACb Ha MOpParbHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTH;

- OCO3HaHMe NUYHOro BKMNaga B NOCTPOEHUE
ycTonumBoro 6yayuiero;

- OTBETCTBEHHOE OTHOLUEHME K CBOUM
poauTensm n (Unu) gpyruMm 4YrieHam CembM,
CO3[aHNI0 CEeMbW Ha OCHOBE OCO3HaHHOIO
NPUHATUSA LEHHOCTEN CEMENHON XWU3HWU B

AOYXOBHO-HPaBCTBEHHOI Q|

COOTBETCTBMM C TpaguuusMm  HapoaoB
Poccuu;
OBnageHue yHMBepCanbHbIMK

perynsiTuBHbIMU LENCTBUAMM:
a) camoopraHmsauus:

- CaMOCTOSITENIbHO OCYLLeCTBMATb
No3HaBaTENbHYO AEATENbHOCTb, BbISIBMATH]
npobnemMbl, CTaBUTb U POPMYNMPOBATH

COOCTBEHHbIE 3agaynM B obGpasoBaTenbHOWM
NEeATENbHOCTU U XXM3HEHHbIX CUTYaLUSIX;

- CaMOCTOSATENbHO  COCTaBnATb  NnaH
peLeHnsa nNpobnembl C y4eTOM MMEHLLUXCS
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEN WU
npeanoYTeHNN;

- AaBaTb OLIEHKY HOBbIM CUTYaLUSM;
cnocobcTBoBaTh POPMUPOBAHNIO n
NPOSIBNEHNIO LUMPOKOW 3pyAMLUMU B PasHbIX
o6nacTax 3HaHWiA, MNOCTOSHHO MOBbIWATD

- YMETb OMepupoBaTb MOHSATUSIMU: paLMOHarbHble, MppaLMoHarbHble,
nokasaTtesbHble, CTeMeHHble, norapudmMuyeckme, TPUroOHOMETpPUYECKUe
YpaBHEHUS] U HEPABEHCTBA, UX CUCTEMbI;

- yMeTb  onepupoBaTb  MOHSATUSIMUA:  MHOFOTPaHHWK,  CeYeHue
MHOrorpaHHuka, ky6, napannenenuneg, npusama, nupamuaa, cdurypa u
NOBEPXHOCTb BpaLLeHNs, UMMUMHAP, KOHYC, LWap, cdepa, cedeHust purypbi
BpalleHusl, NNOoCKoCTb, Kacatwwascs cdepbl, UWNMHAPA, KOHyca,
nnowagb MNOBEPXHOCTU NUpamuabl, NPU3Mbl, KOHyca, UMNUHAPA,
nnowanb cdepbl, 06bem Kyba, MNPSIMOYrofbHOro napannenenuneaa,
nMpamuabl, NpU3Mmbl, UWNUMHAPA, KOHyca, lWapa; ymeHue wusobpaxatb
MHOTOrpaHHMKN U TMOBEPXHOCTU BpAaLLEHUs, UX CeYEeHUs OT PYKWU, C
NMOMOLLBbI YEepPTEXHbIX WMHCTPYMEHTOB W 3MIEKTPOHHbIX CPEACTB; YMETb
pacnosHaBaTb CMMMETPUIO B MPOCTPAHCTBE, YMETb pacro3HaBaTh
NpaBUIbHbIE MHOMOrPaHHMKK;

- YMETb ONepupoBaTh MOHATUSMU: NPSIMOYTOfbHas cUCTeMa KOOpAMHaT,
KOOPAMHATLI  TOYKW, BEKTOP, KoopauHaTbl BeEKTopa, CcKansipHoe
npousBeaeHne, yron Mexay BeKkTopamu, CyMMa BEKTOPOB, Npov3BedeHne
BEKTOpa Ha YMCMO; HaxoouTb C MOMOLUBI UM3Y4YeHHbIX opmMyn
KOOPAMHATBI cepeauHbl 0Tpeska, PacCTosiHUE MEeXAy ABYMSI TOYKaMu

cBon obpasoBaTesnbHbIi UM KyNbTYPHbIN




YPOBEHb;
0) camMOKOHTpONb:

Mcnonb3oBaTb MNpuemMbl  pednekcun  Ans
OLEHKM  cuTyaumu, BblGopa  BEpPHOrQ
pelleHuns;

- YMeTb OLeHMBaTb PUCKM U CBOEBPEMEHHO
NPVHMMAaTb PELLEHUS NO NX CHUKEHWUIO;
B) 9MOLMOHAarmNbHbIV WHTENNEKT,
npegnonararowmmn cooOpMMpOBaHHOCTb:

BHYTPEHHEN  MOTMBaUMW,  BKNOYaloLLEN
CTpeEMIIEHME K OOCTWXKEHUIO Llenn 1 ycnexy,
ONTUMU3M, WHULMATUBHOCTb, yMeHue
nencreoBaTb, ncxogs n3 CBOMX|
BO3MOXHOCTEW;

- amMnaTun, BKMOYaloWwen CnocobHOCTb
NOHMMATb  9MOUMOHANbHOE  COCTOSHUE

PYrnx, Y4UTbiBaTb €ro npu OCYLLECTBEHUM
KOMMYHUMKaLMKN, CMOCOBHOCTb K COYYBCTBUIO
N CONnepexnBaHuIo;

- couManbHblX  HAaBbIKOB,  BKITHOYalOLLMX
CNOCOGHOCTb BbICTPamMBaTb OTHOLUEHUS C
npyrumy  nogbmu, 3ab0TUTLCS, NPOSIBNATH)
MHTEpec 1 paspeLlaTtb KOH(IUKTbI

OK 04 3hbdbekTnBHO
B3anMoOencTBoBaTb U
paboTaTb B KOMMEKTUBE U
komaHae

rOTOBHOCTb K
CaMOCTOATEJIbHOCTU N CaMoonpeaeneHunto;

-OBlageHue HaBbIKamMu y4ebHO-
ncernegoBaTenbCKowN, NPOEKTHOMN 7
coLManbHON OeATeNbHOCTU;

OsnageHue yHMBepcarbHbIMU
KOMMYHMKaTUBHbIMW AEACTBUSMMU:

0) coBMeCTHast 4eATENbHOCTb:

- MOHUMAaTb 1 UCMONb30BaTb NPenMyLLecTBa

camMopa3BUTUIO,|-

yMETb OMepuMpoBaTb MOHATUMAMM: CRyYamHbIA OMbIT W Cry4yanHoe
cobbiTve, BEPOATHOCTb CRy4YamHOro coObITUS; YMEeTb BbIMUCNATH
BEPOATHOCTb C WCMONb30BaHMEM TrpaddMyeckux MeTOAOB; MPUMEHSTH|
bOpMyInibl  CAOXKEHUA U YMHOXEHWSI BEPOSATHOCTEN, KOMOWHATOPHbLIE
PakTbl U OpMynbl MpU pelleHuM 3a[ad; oueHMBaTb BEPOSTHOCTM
pearnbHbIX COObLITUIN; 3HAKOMCTBO CO ClyYalHbIMK BENUYNHAMMU, YMEHMNE
NpMBOAUTL NMPUMEPbLI MPOABIEHNS 3aKOHa BONbLUMX YMCEN B MPUPOAHBIX|
N OOLLIECTBEHHbIX ABMNEHUSIX;

ymMeTb CBOOOAHO onepupoBaTb MOHATUAMU: CTEMEHb C LenbiM

KOMaHAHOW U MHAVBMAYanbHOW paboThbl;

nokasaTterieM, KOpeHb HaTypaanon cTeneHun, cteneHb C paunoHarnbHbIM




- NnpuHNMaTb uenu COBMECTHOWN
\NeATeNIbHOCTH, OpraHn3oBbIBaTb n
KOoOpAnMHMpOBaTb nencTens no €€

IDOCTUXKEHUIO: COCTaBNATb NnaH [encTBUMN,
pacnpegensatb ponM C  Y4eTOM MHEHWMN
yY4aCTHUKOB obcyxaatb pes3ynbTaThbl
COBMECTHOWN paboThl;

- KOOpAMHMPOBATb W BLINOMHATL paboTy B

YCNOBUSIX ~ peanbHOro, BUPTyanbHOro WU
KOMOGVHUPOBAHHOIO B3aMMOAENCTBUS;
- OCYLLeCTBMATb NO3UTUBHOE
cTpaTermyeckoe mnoBedeHne B pasnnyHbIX
cUTyauusix, MposiBNSATb  TBOPYECTBO U
BOOGpaxeHue, ObITb UHULNATUBHBIM.

OBnageHue yHUBepcarnbHbIMU
perynaTMBHLIMU OENCTBUSAMM:

r) npuHATMe cebs u apyrnx noaen:

- NPYHUMaTb MOTUBbLI U apryMeHTbl ApyruxX
noaen npwu aHanuse pe3ynbTaTos
nesTenbHOCTY;

- Npu3HaesaTb CBOE NpaBO W NpaBO ApPYrux
nogen Ha oLnOKuU;

- pa3BMBaTb CNOCOBHOCTb MOHMMAaTb MUP C
no3vumm Apyroro 4Yernoseka

nokasaTenem, cTeneHb c JENCTBUTENbHbIM (BELLECTBEHHbIM)
nokasarteniem, Jnorapudm  4YMcria, CUHYC, KOCMHYC W TaHreHc
NPOM3BOSIBLHOIO YNCNa;

- yMeTb CBOOGOAHO onepupoBaTb NOHATUAMMW: rpaduk pyHKLMK, oBpaTHas
(DYHKUMS, KOMNO3UUMS OYHKUMIA, NUHernHast OyHKUuMs, KBagpaTtudHad
dbyHKLMS, cTeneHHas dyHKUMS C uenbim nokasarenem,
TPUroHomeTpuyeckne  yHKuun, obpaTHble  TPUroHOMEeTpUuyeckue
(OYHKUMK, NoKasaTenbHasa 1 norapudpmmyeckas yHKUUK; YMETb CTPOUTb
rpacoumkmn OyHKUMIA, BbINONHATL Npeobpa3oBaHns rpadouKoB OyHKLNIA;

- YMETb MCMNOSb30BaTb rpadukn (pyHKUMA ONs N3y4eHus NMpoLeccoB WU
3aBMCUMOCTEN NpU peLLeHnn 3agad u3 apyrux y4ebHbix npegmMeToB 1 U3
peanbHON >KWU3HW; BblpaxaTb OPMynaMmy 3aBUCMMOCTU  MeXay|
BENMYNHaMK;

- cBOOOgHO  onepupoBaTb  MOHATUSIMU:  YETHOCTb  OYHKUUW,
NepUOAMNYHOCTE  (PYHKUMM, OrpaHUYEHHOCTb (YHKUUKN, MOHOTOHHOCTH
PYHKUNN, IKCTPEMYM (PYHKUMM, Hanbonbllee U HauMeHbllee 3Ha4YeHus
OYHKUMM Ha NPOMEXYTKe; YMeTb NPOBOAMTb UCCneoBaHne pyHKUuu;

- YMEeTb MCMNoNb30BaTb CBOWCTBA W rpaukv yHKUMKA ONS pelueHus
YpaBHEHWIA, HEpaBEHCTB W 3ajad C napametTpamu; usobpaxatb Ha
KOOpAWHATHOW NNOCKOCTM MHOXEeCTBa pellueHUn ypaBHEHUI, HEPaBEHCTB
N UX cuctem

OK 05 OcywecTtBnaTb
YCTHYIO N MUCbMEHHYHO
KOMMYHUKaLMIO Ha
rocy4apCTBEHHOM SA3bIKE
Poccuinckon ®egepaumm ¢
y4eTOM 0COBEHHOCTEN
coLManbHOro U KyrnbTypPHOTO
KOHTEKCTa

B obnactu acTeTuyeckoro BOCnmMTaHuS:

- YMETb onepupoBaTtb NOHATUAMU. CpeaHee apI/Id)MeTI/ILIeCKOG, mMegunaHa,

- 9CTETUYECKOe OTHOLLEHNE K MUPY, BKIOYast
9CTEeTUKY OblTa, HAy4YHOrO WM TEXHUYECKOro
TBOPYECTBA, cropTa, Tpyaa n
00LLLeCTBEHHbIX OTHOLLUEHUN;

- CNOCOOHOCTb BOCMPUHMMATL Pas3nnyHble
BMAbl WCKYCCTBa, Tpaguumm u TBOPYECTBO
CBOEro W ApyrMx Hapodos, ouwyulaTb

Hanbornbllee W HauMMeHbllee 3HaYeHus, pasmax, Aucnepcus,
CTaHOapTHOE OTKNOHEeHWe 4mucrnoBoro Habopa; yMeHue wu3Bnekarb,
WHTEepnpeTnpoBaTb WHMOpPMauMio, NpeacTaBneHHyl B Tabnuuax, Ha
nnarpammax, rpadoumkax, oTpaxaroLLyto CBOMCTBA pearibHbIX NpOoLEeccoB U
SIBMEHWIA; NpeacTaBnsTb MHOOPMaUUIO C MOMOLLBIO Tabnuy, 1 gnarpamm;
nccnegoBaTb CTATUCTUYECKME AaHHble, B TOM 4YUCHE C MPUMEHEHNEM
rpadpnyecknx METOAOB M INEKTPOHHbBIX CPEACTB;

9MOLMOHanbHoe BO3AeNCTBUE UCKYCCTBA;

- YMEeTb onepupoBatb MNOHATUAMU. TOYKa, MNpAMad, MNNOCKOCTb,




y6e)K,El,eHHOCTb B 3Ha4YMMmoCcTn  Aand
NMMYHOCTU M obOLWecTBa OTEYECTBEHHOMO W

MUPOBOrO NCKycCTBa, STHUYECKUX
KyNnbTYpHbIX  TpaguuuMin M HapOAHOro
TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIPpaXXeHUI0 B Pa3HbIX
BMOAaX WCKYCCTBa, CTpeMIieHune TMpoABIATb
Ka4vyecTBa TBOp‘-IeCKOVI JINYHOCTWH,

OBnageHve yHMBEpCcanbHbIMU
KOMMYHMKaTUBHbLIMWU AEACTBUSMMU:
a) obLieHue:

OCYyLLEeCTBMATb KOMMYHMKaUMM BO BCEX|
cdpepax XKn3Hu;

- pacno3HaBaTb HeBepbanbHble CpeacTBa
06LLEHNs, MOHUMAaTb 3HaYeHne couunarnbHbIX

3HAKOB, pacno3HaBaTb npeanocLINkK
KOH(PNUKTHBIX  cUTyauum KU cMsardaTh
KOHNNKTBI;

pa3BepHYTO W MOrMYHO M3naratb CBOH
TOYKY 3PEHUS C UCMOMb30BaHNEM A3bIKOBbIX|
CcpeacTs

NPOCTPAHCTBO,  [OBYrpaHHbIA  yror,  CKpewuBalowmnecss  npsivble,
napannenbHOCTb U NeprneHauKYNsSIPHOCTb MPSIMbIX M NIIOCKOCTER, Yron
MeXOy nNpsiMbIMK, Yron Mexay MpsSMOM WM MNIOCKOCTbO, Yron Mexay|
NMOCKOCTAMU, PacCTOsiHAE OT TOYKU OO0 MIOCKOCTM, PacCTosiHMe Mexay|
NPSIMbIMWU, PACCTOSIHWME MEeXAY MITOCKOCTSAMMU;

yMeTb WCMONb3oBaTb MPU pelieHUn 3agay M3ydYeHHble akTbl U
TeopeMbl NMaHUMETPUM, YMEHMe OueHMBaTb pa3Mepbl OOLEKTOB
OKpYy>KatoLLero Mmvpa

OK 06 MposiensaTb
rpakgaHCKo-NnaTPUOTUYECKYHO
NO3NLINI0, IEMOHCTPUPOBATL
0CO3HaHHOE NoBeAeHMe Ha
OCHOBE TPaANLIMOHHBIX
obLLeYyenoBeYeckux
LIeHHOCTEN, B TOM Yyucne ¢
y4eTOM rapmMoHM3aLmm
MeXXHaLMOHanbHbIX U
MEXPENUITMO3HbIX
OTHOLLEHWUI, MPUMEHATb
cTaHaapTbl

- OCO3HaHWe obyvyarLWwnMUCca pPOCCUNCKON
rpakgaHCKonM MOEHTUYHOCTY;

- LierieHanpaBneHHoe pasBuUTME BHYTPEHHEN
NO3NUUN  NIMYHOCTU Ha OCHOBE [OYXOBHO-
HPaBCTBEHHbIX LEeHHoCTeN HapoJoB
Poccuinckon degepauun, MUCTOPUYECKUX W
HaLMOHaNbHO-KYbTYPHbIX Tpaguumn,

cbopmupoBaHue cucTeMbl 3HAYUMBbIX
LLlEHHOCTHO-CMbICIOBbIX yCTaHOBOK,
AHTUKOPPYMNLMOHHOIO MUPOBO33PEHMUS,

NPaBOCO3HAHWUS, 3KONMOTMYECKOW KymnbTypbl,

- yMeTb onepupoBaTb NOHATUAMU: NPSMOYrofibHast cucTema koopamHar,
KoopAMHaTbl TOYKW, BEKTOP, KOOPANHATLI BEKTOpa, CKansipHoe
npovsBedeHve, yron Mexay BeKktTopamun, CyMma BEKTOPOB, Npou3BeaeHve
BEKTOpPA Ha YNCNO; HAXOAUTb C MOMOLLbIO U3YHEHHbIX POPMYI
KOOpAMHaTbl CEPeAMHbI OTPe3Ka, PacCTosiHUE Mexay ABYMSI TOYKaMu;
-yMeTb BblOUpaTh NOAXOOALNN N3YHEHHbI MeTOo AN peLLeHns 3agaun,
pacno3HaBaTb MaTemMaTUyeckue pakTbl 1 MaTeMaTu4eckme MoAenv B
NPUPOAHLIX U OBLLECTBEHHBIX SIBMIEHUSIX, B UCKYCCTBE; YMEeHue
NpVBOAUTL NPUMEPbLI MaTEMaTUYECKUX OTKPbITUI POCCUACKON U MUPOBOM
MaTeMaTU4eCKOn HayKu.

yMeTb OnepupoBaTb MNOHATUAMM:

Crny4yalHbIA ONbIT W Ccry4anHoe

CMOCOBGHOCTM CTaBUTb LENU U CTPOUTb

cobbiTne, BEPOATHOCTb cnyqa|7|Horo cobbITus; YMETb  BbIHYUCIIATH]




AHTUKOPPYMNLMOHHOIO
noseneHna

PKM3HEHHbIE NIaHbl;

B yacTu rpa)xaaHcKoro BOCNUTaHUS:

- 0CO3HaHME CBOUX KOHCTUTYLIMOHHbIX NpaB U
00s13aHHOCTEN,  yBaXXeHMe  3akoHa W
NpaBoNoOpPSAKa;

- NPUHATUE TPaAOULMOHHBIX HALMOHAmNbHbIX,
00LLEeYENnoBeYECKUX  TYMaHUCTUYECKUX U
NeMOoKpaTUYECKMX LiEHHOCTE;

- TOTOBHOCTb MPOTUBOCTOATL WUAEONOornn
SKCTpeMu3Ma, HauuoHanuama, kceHodobuu,

MUCKPUMUHALLMN no coumarnbHbIM,
PENUrMo3HbIM, PacoBbIM, HaLWOHAamNbHbIM
npu3Hakam;

- rOTOBHOCTb BECTU COBMECTHY!0,

NesaTenbHOCTb B MHTEpecax rpaXgaHCKoro
obLlecTBa, y4acTBoBaTb B CaMOynpasBieHum
B o0b6Lleobpa3oBaTenbHOW oOpraHM3aumm u
NEeTCKO-IOHOLLIECKMX OpraHn3auusx;

- yMeHue B3aMMOOenCcTBOBaTb (o
coumnanbHbIMU UHCTUTYTaMn B COOTBETCTBUU
C MX PYHKUMAMUN N Ha3HAYEHMEM;

- rOTOBHOCTb K ryMaHuTapHom "
BOJTOHTEPCKOWN OEATENBHOCTY;
NaTPUOTUYECKOro BOCNUTAHUS:

- cthopmMmnpoBaHHOCTb POCCUINCKON
rpakgaHCKoM WOEHTUYHOCTW, NaTpMoTM3Ma,
yBaXeHMA K CBOEMY Hapogy, 4yBCTBa
OTBETCTBEHHOCTU Nepen PoguHon, ropaoctu
3a cBOM Kpawn, cBoto PoguHy, cBOM SA3bIK U

KynbTypy, npotLunoe n HacTosLee
MHOroHauuoHarnbHoro Hapoaa Poccuu;
- LleHHOCTHOE OTHOLUEHME K

BEPOSITHOCTb C WCMOSIb30BaHNEM rpadUyeckux MeTOAOB; MPUMEHSITH
bopMynbl  CNOXEHUST U YMHOXEHWUSI BEepOSiTHOCTEN, KOMOWHaTOpPHbIE
hbakTbl M popmMynbl MpU pelleHMn 3adad; OLEeHMBaTb BEPOSITHOCTM
peanbHbIX COObITUIA; 3HAKOMCTBO CO CIy4alHbIMW BENUYMHAMU; YMEHUE
NPUBOANTL NPUMEPHI NPOSIBMIEHUS 3akoHa GOoMbLUNX YnCen B NPUPOAHLIX
N O6LLLECTBEHHbIX SIBIEHMUSX

rocynapCTtBeHHbIM cuMMmBoOnam,




MCTOPUYECKOMY M MPUPOOHOMY Hacneguio,
naMsiTHUKaM, Tpaguuusm Hapogos Poccun,
nocTuxkeHnsam Poccum B Hayke, UCKyccTBe,
cropTe, TEXHOMNOIUSIX U Tpyae;

- naerHast ybexaeHHOCTb, TOTOBHOCTb K

CNY>XXEHUIo 7] 3awmte OTtevecTBa,
OTBETCTBEHHOCTL 3a ero cyaboy;

OCBOEHHbIe obyvarowmmncs
MeXnpeaMeTHble NMOHATUS "
YHMBEpcarbHble y4ebHble JencTeus
(perynsitusHble, nosHaBaTerbHblE,
KOMMYHUKaTUBHbIE);

- CMOCODHOCTb MX  WUCMONb30OBaHWA B
no3HaBaTerlbHOW W coumanbHOW npaKTUKe,
rOTOBHOCTb K CaMOCTOSITEITbHOMY/|

NNaHNPOBAHNIO U OCYLLECTBIIEHUIO y4eBHOM
NeaTenbHOCTN,  opraHuM3auumn  y4yeBHoro
COTpyOHMYecTBa c negarorm4eckumMmm
paboTHMKaMM N CBEPCTHUKAMMU, K Y4aCTUIO B
NOCTPOEHUU NHANBMAYaNbHON
oOpasoBaTenbHOW TPAEKTOPUK;

- OBNnageHne HaBblkamu ydebHo-
nccnenoBaTenibCKon, NPOEKTHOM U
coLmanbHOW AesTeNbHOCTU

OK 07 CopencrtBoBaTb
COXPaHEeHUIo OKpyKatoLLen
cpenpbl,
pecypcocbepexeHuio,
NPUMEHSATbL 3HaHUA 06
N3MEHEeHMN KnumarTa,
NPUHLUKUNBI 6epexnIMBoro
npounsBoAcTBa, 9PPEKTUBHO
lencTeoBaTh B

- He npuHUMaTb AOencTeud,
Bpen oKkpyxatoLlen cpeae;

- YMeTb MpPOrHo3MpoBaTb HebraronpusTHbIE
AKonorudeckune nocnencTeus

NPUHOCALLINE|

npegnpuHUMaemMbIx OenCTBUN,
npefoTepaLLatb Ux;
- pacwmpuTb onbIT AesaTenbHOCTU

9KONOrnm4eckomn HanpaBJiEHHOCTHU;

- YMeTb OrnepupoBaTb MNOHATMAMU: DYHKUUSA, HenpepbiBHas yHKUUSA,
npoussBogHasi, nepBoobpasHas, oOnpedeneHHbin  WHTerpan; YyMmeTb
HaxoOuTb  NPOU3BOAHblE  3rieMEHTapHbIX  (OYHKLUWKW,  UCNONb3ys
CnpaBoOYHble MaTepwuarbl; uccriegoBaTb B NPOCTENLLMX CRyvasX yHKLMK
Ha MOHOTOHHOCTb, HaxoAuTb HaubonblUMe W HauMeHbLUWe 3HaYeHUst
PYHKUNIA; CTPOUTL rpadrku MHOFOYNIEHOB C UCNONb30BaHWEM annapaTa
MaTeMaTU4ecKoro aHanusa; NpUMEHATb MNPOU3BOAHYK MpU  peLleHun
3a0a4y Ha [OBWXeHue; pellaTb MNPaKTUKO-OPUEHTUPOBAaHHbIE 3adayn Ha

- paspabaTbiBaTb MnaH peleHnst npobnemsl

HanbonblUME N HAUMEHbLLUME 3HAYEHMS!, HA HaxoXaeHue nyTn, CKOPOCTU




l-I[’.)GSBbILIaIZHI:IX CUTyaumnax

o y4yeToM aHanusa NMeloLLIMXCSA
MaTepuanbHbIX " HemaTtepuarnbHbiX
pecypcos;

- OCYLLECTBNATb LieneHanpaBneHHbl MOUCK
nepeHoca CpPeAcTB M CNocoGoB AeNCTBUS B
npodbeccuoHarnbHyo cpeay;

yMeTb NnepeHocuTb 3HaHUS B
No3HaBaTENbHYI W NpakTUYeckylo obnactu
PKN3HEAEeATENbHOCTHU;

npeanaratb HOBble MPOEKTbI, OLeHVBaTb
Maeun ¢ No3nLMN HOBU3HBI, OPUTMHANBHOCTY,
NpaKTUYeCKoW 3HAaUYMMOCTH;

- aBaTb OLIEHKY HOBbIM CUTYaLMsIM, BHOCUTb
KOPPEKTMBbI B [EATENbHOCTb, OLEHMBATh
COOTBETCTBME Pe3yNbTaToB LENam

N YCKOPEHWS:;

- YMETb OnepupoBaTh NOHATUSIMU: OBMXKEHUE B NPOCTPAHCTBE, NOA06HbIE
burypbl B NPOCTPAHCTBE; WCMNOMb30BaTb OTHOLWIEHME Nrowagen
NoBepPXHOCTEN U 06GBEMOB NOAOOHbLIX UrYp NPU peLleHnn 3aaav;

- YMeTb BbIYUCNATL FEOMEeTpPUYECKMe BENUYUHBI (4MHA, yron, nnowagab,
o6bem, nnowaab MOBEPXHOCTU), WUCMONb3ys M3y4YeHHble ¢opMynbl U
meToabl

MK 2.1 CTpykTypmnpoBaTth|
undpoBble  OaHHble AN
ny6nukaumm

- FOTOBHOCTb K TPYyay, OCO3HaHWe LIeHHOCTU
mMacTepcTBa, Tpyaonobue;

- TOTOBHOCTb K aKTMBHOW [AeATenbHOCTU
TEXHOIOrMYeCcKomn n counanbHoON
HanpaBNeHHOCTH, CNocobHOCTb
MHULMMPOBATD, nnaHnpoBaTb n
CaMOCTOSTENTbHO BbINOMHATb Takyto
NesaTenbHOCTb;

- MHTEpec K pasnudHbiM  cdepam

npodeccnoHanbHoOM AeATeNbHOCTH,
OBnageHue yHuBepcanbHbiMU  y4ebHbIMU
no3HaBaTeNbHbIMU OENCTBUSAMMU:

a) 6a30Bble normyeckme OencTBuUs:
caMoCTOATeNbHO  (bopMmynupoBaTb U
aKTyanusMpoBaTtb npobnemy,
paccMmaTpvBaTb €e BCECTOPOHHE;

- yCTaHaBnuBaTb CyLECTBEHHbIA NPU3HaK

yMeTb  onepupoBaTb  MOHATUSIMW:  MHOFOTPaHHWK,  CeuveHue
MHOrorpaHHuka, kyb, napannenenuneg, npusama, nupamuga, durypa u
NOBEPXHOCTb BpaLLeHWs, UMMMHAP, KOHYC, LWap, cdepa, cedeHust urypsi

BpalleHusl, MNIOCKOCTb, Kacawwasaca cdepbl, UUNMHAPA, KOHyca,
nnowagb MNOBEPXHOCTU Nupamuabl, MNPU3Mbl, KOHyca, UMNUHAPA,
nnowanb cdepbl, 06bem Kkyba, NPSMOYronbHOrO napannenenuneaa,

nMpaMmuabl, NPU3Mmbl, UMNUHAPA, KOHYCa, LwWapa; yMeHue u3obpaxarb,
MHOFOrPaHHUKN U MOBEPXHOCTN BpaLUEHUS, UX CEYEeHWUs OT PYKU, C
MOMOLLbIO YEPTEXHbIX WHCTPYMEHTOB W 3MEKTPOHHLIX CPEACTB; YMETb
pacnos3HaBaTb CUMMETPUIO B MPOCTPaAHCTBE; YMETb pacrno3HasaTh
NpaBubHbIE MHOTOTPaHHUKY;

-yMeTb BblOUpaTh NOAXOOALNN N3YUEHHbI MeTO AN PeLLeHns 3agaun,
pacno3HaBaTb MateMaTuyeckme pakTbl 1 MaTemaTuyeckme moaenu B
NPUPOAHLIX U OBLLECTBEHHBIX SIBMIEHUSIX, B UCKYCCTBE; YMEeHue
NpVBOAUTL NPUMEPbLI MaTEMaTUYECKUX OTKPbITUI POCCUACKON U MUPOBOM
MaTeMaTU4eCKOn HayKu.

yMeTb OnepupoBaTb MNOHATUAMM:

Cry4yanHbli ONbIT W Ccrny4anHoe

nnn OCHOBaHuA and CpaBHEHNUA,

cobbiTne, BEPOATHOCTb cnyqa|7|Horo cobbITus; YMETb  BbIHYUCIIATH]




Kknaccudpukaumm n 06006LLeHuns;

- onpegensaAtb  Uenu  OesTenbHOCTW,
3a]aBaTb MapameTpbl W KpUTEpUM  UX
NOCTUXKEHUS;

- BbISABMNATb 3aKOHOMEPHOCTY n
NpoTUBOPEUUNS B paccmaTpMBaeMbIX|
ABNEHNSX;

- BHOCUTb KOPPEKTVBbI B [OEATENbHOCTb,
OLEeHMBaTb  COOTBETCTBME  PE3ynbTaToB
LensMm, OUEeHMBaTb PUCKM MOCneacTBui
NesaTenbHOCTY;

pasBMBaTb KpeaTMBHOE MbIlUSIEHNE nNpwu
pELUEHMUN KN3HEHHbIX Npobnem
6) 6a3oBble MccnegoBaTenbCkne AeNCTBUS:

- BnageTb HaBbIKamMu y4eOHO-
ncenegoBaTenbCcKon " NPOEKTHOM
\NeaTenbHOCTM,  HaBblkaMW  paspeLleHust
npobnewm;

- BbISIBNATb MPUYNHHO-CIIeACTBEHHbIE CBA3U
N aKkTyanuaumpoBaTb 3agdady, BblABUraTh

rMnoTesy ee pelLeHnsi, HaxoauTb apryMeHTbI
Nns [okasaTenbCTBa CBOMX YTBEPXAEHUMN,
3aaBaTb NapameTpbl U KPUTEPUN PELLEHUS;
aHanu3MpoBaTb MONyYeHHble B  XOAe€
pelleHns 3adaun pesynbTaTtbl, KPUTUYECKM
oLieHMBaTb nx [OCTOBEPHOCTb,
NPOrHO3MpoBaTb  U3MEHEHME B  HOBbIX
yCMNOBUSX;

yMeTb NnepeHocUTb 3HaHuS B
Nno3HaBaTeENbHY U MpaKTUYeckyro obracTu
PKM3HEeAEesaTeNnbHOCTY;

BEPOSITHOCTb C MCNONb30BaHWeM rpadpruyecknx MeToaoB

- YMETb ONepupoBaTh MOHATUSMU: NPSIMOYrOfbHAas cUCTeMa KOOpAMHaT,
KOOPAMHAaTBI TOYKW, BEKTOP, KOOpAUHATLI BEKTOPA,

- yMeTb CBOOOAHO OnepupoBaTb MOHATUSAMW: ABVXXEHWE, napansenbHbli
NepeHoc, CUMMETPUSi Ha MfOCKOCTM M B MNPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHne noaobusi, NoaoGHble Urypbl; YMeTb pacno3HaBaTb
paBHble M nopobHble durypbl, B TOM 4ucrnie B MNPUPOAE, MWCKYCCTBE,
ApXWUTEKTYpe; YMeTb WCMOoSb30BaTb reOMETPUYECKMEe  OTHOLLEHUS,
HaxoOWTb FreoMeTpUYECcKNe BENUYMHBLI (4NWHA, Yron, nrowagb, oobem)
Npu pelieHun 3agad U3 Apyrux y4eOHbIX NpeaMeToB M U3 pearnbHou
PKM3HM, UCMONb3Yysi 3y4YeHHble (POPMYIbl M MeToab!




2. CTPYKTYPA U COOEP>XXAHUE YYEBHON AUCLUMNUHDI

2.1. O6bem gucumnnuHbl U BUAbI y4ebHOM paboTbl

Bua yye6HoM paboThbl

Oo61bem yacoB

O61bem ob6pa3oBaTenibHOW NporpamMMbl y4eOHOU AUCLUNIIUHDI 340
BT. Y.

OcHoeHoe codepikaHue 233
lNpogheccuoHanibHO opueHmMupoeaHHoe codepiKkaHue 96
KoHcynbmauuu 3
lMpomexxymoy4yHass ammecmauyus.

LuppeperHyuposaHHbil 3a4em (1 cemecmp) 2
Ok3ameH (2 cemecmp) 6




2.2. TemaTU4eCKMM NJiaH N cogepKaHue y4ebHOM AUCLUMNINNHBI

HanmeHoBaHue CopepxxaHue y4e6Horo marepmana (0OCHoBHoe U npoceccnoHanbHO-OpMeHTUpPOBaHHoe), | O6bem | Popmupyem
pasgernoB U TeM nabopaTopHble U NpakTU4eckne 3aHATUA, NPUKNagHOM MoAaynb (NPYU HaNM4YnMK) yacoB ble
KOMMeTeHUMU
"
Pasgen 1. lMoBTOpEHME Kypca MaTeMaTUKM OCHOBHOM LUKOJbI 20
Tema 1.1 CopepxxaHne yvyebHoro maTtepuana
Lienb n 3ajaqn | 1 MatemaTuka B npocheccmoHanbHON AeATEeNbHOCTH 2 OK-01, OK-
MareémaTtunku npu Llenb 1 3agayn matematuki Npyu OCBOEHUW crneuuanbHoCTU. basoBble 3HaHMA U YMeHUA 02. OK-03
0OCBO€HUU no maremaTtuke B Npod)ecCMOoHanbHOM U B MOBCEAHEBHOW AeaTenbHocTu. MHOXecTBo, OK,-O4, OK’-
cneunanbHOCTL. orepauun Haj MHOXecTBaMu, anarpammbl dunepa-BeHHa. Vcnonb3oBaHne TeopeTuko- 05, OK-086,
MHoxecTBa 1 noruka MHOXECTBEHHOro annapata And OnucaHus pearnbHbIX MNPOLECCOB W  SBNEHUA B OK-07, MK-
npodeccnoHanbHOM AeaTENbHOCTH, NPU peLleHnn 3agad 3 Apyrux AucunninH 1.3, MK-2.3
Tema 1.2 2 Yucna n BbluncneHus. BoipaxeHnsa n npeobpasoBaHus. 2
Yuncna v BbluUCHEHUSA HaTypanbHble n uenble uncna. lNMpusHakm genMMmocty uenbix yucen. PaunoHanbHble
uncna. OBbIKHOBEHHbIE U OECATUYHbIE APOOU, NPOLIEHTLI, GECKOHEYHbIE NEPUOANYECKME
apobu. ApudmeTmyeckme onepauum C pauMoHanbHbIMM YMcramu, npeobpaszoBaHUS
YNCNOBbIX BblpaXXeHun. [encteutenbHble Yncna. PaumoHanbHble U nppaumoHasnbHble
uncna. ApudmeTtndeckne onepaumm ¢ OEWCTBUTENbHbIMM uYuncnamu. MpnbnmkeéHHble
BblYMCINEHNs, NPaBWa OKPYrneHnsi, NPUKMAKA 1 OLeHKa pe3ynbTaTa BblYUCIEHUI
Tema 1.3. 3 ToxpecTBa, ypaBHEHUSA, HEpaBEHCTBA. 2
ToxpgectBa " ToxagecTBa 1 TOXOECTBEHHbIE Npeobpa3oBaHust. YpaBHEHNE, KOPEHb YPaBHEHMS.
TOXAECTBEHHbIE HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTtog nHTepBanos. PelwweHune uenbix n opobHo-
npeobpasoBaHus paumMoHanbHbIX YpaBHEHU N HEPABEHCTB.
YpaBHeHus, 4 Cucrembl 1 COBOKYNHOCTU pauuoHanbHbIX ypaBHEHUA U HEPABEHCTB. 2
HepaBeHCTBa n nx [MpuMeHeHne ypaBHEHUI N HEPABEHCTB K peLUEHNI0 MaTeMaTnyeCcKkux 3agad v 3agad us
cucTeMbl pasnunyHbIx obnacTen Haykn n peanbHON Xun3Hu. CUCTeMbl 1 COBOKYNHOCTU
paunoHanbHbIX YPaBHEHUA N HEPABEHCTB.
Tema 1.4 5 MpoueHTHbIe BbIYUCIEHNUSA. 2
MpoueHTHbIe MpumeHeHne apober 1 NPOLIEHTOB ANSA peLleHns NPUKNaaHbIX 3ag4ay U3 pasnmnyHbIX
BblYNCINEHNS B oTpacren 3HaHUN U peanbHON XU3HW. NpnbnmkéHHble BblYUCNEHNs, npasunia
npodeccnoHanbHbIX OKpYrneHusi, NPUKMAKa 1 OLeHKa pe3ynbTaTa BblYMCIEHNA.
sapavax 6 MpoueHTHbIE BbIYMCNEHUA B NpodeCCMOHanbHbIX 3agajax 2

Pa3sHble cnocobbl BblYMCNEHUSA NPOLEHTOB. [NpOLEHTHbIE BbIMUCIIEHNS B
npogeccnoHanbHbIX 3agadvax. NpuMeHeHne ypaBHEHUA N HEPABEHCTB K peLUeHUto
MaTeMaTU4EeCKMX 3agad 1 3agad U3 pasnuyHbix 0bnactemn Haykm u peanbHOWN XXU3HU




Tema 1.5 7 MocnepgoBaTenbLHOCTU U Nporpeccumn 2
lMocnepoBaTensHOCTU W© MNMocnepoBaTenbHOCTH, cnocobbl 3aaaHnsa nocnegosaTenbHOCTeN. MOHOTOHHbIE
nporpeccuu nocrnegoBaTensHOCTU. ApudmeTryeckasa n reomeTpudeckasa nporpeccum. beckoHeyHo
ybbiBatoLLasi reometpuyeckasi nporpeccud. Cymma 6eckoHevHo ybbiBatoLLen
reomeTpuyeckon nporpeccun. opmyna croxHbIx NpoueHToB. Micnonb3osaHue
nporpeccun 4ns peleHns peanbHbIX 3a4a4 NPUKNagHoro xapakrepa
Tema 1.6 8 PyHKUMU 1 rpacmkm 2
DYHKUMN 1 rpadpmkm dyHKUMA, cnocobbl 3agaHusa dyHKumK. Mpaduk pyHkumn. BsaanmHo obpatHble dyHKUMK.
O6nacTb onpegeneHns n MHOXeCTBO 3Ha4YeHUn PyHKUMK. Hynu doyHKLMK. MNpomexyTkn
3HaKoONOCTOAHCTBA. Y€THble U HEYETHbIE DYHKLMK
9 PyHKUUK B npocheccnoHanbHbIX 3agavax 2
Mcnonb3oBaHne OCHOBHbIX CBOMCTB (OYHKLUWIW ANS peLlleHns pearbHbIX 3agau
NPVKIagHoro xapakrepa
Tema 1.7 10 KoHTponbHasa pa6oTta N2 1 no pasgeny «[loBTopeHue Kypca MaTeMaTUKN OCHOBHOM 2
BxoaHom KOHTPOMb LUKONbI»
Pazgen 2 lNpsiMble 1 NSIOCKOCTU B NPOCTPaAHCTBE 20
Tema 2.1. CogepxaHue yyebHoro matepunana
lMoBTOpEHME 11 MoBTOopeHue nnaHumeTpun. OCHOBHbIE NOHATUA CTEPEOMETPUMN. 2
nNaHuMeTpun. Mpeometr ctepeomeTpun. OCHOBHble MOHATUA  (TOuyka, nNpsIMasd,  MNIOCKOCTb,
OcHoOBHble NOHATUA npocTpaHcTBo). OCHOBHbIE akcnoMbl cTepeomeTpun. epecekatowmecs, napannenbHble OK-01, OK-
cTepeomeTpumn n ckpewmsawwmeca npamble. [lMpu3Hak U CBOWNCTBO CKPELLUMBAOLLMXCA MPSMbIX. 03, OK-04,
OcCHOBHbIE MPOCTPAHCTBEHHbIE OUTYPbI. OK-07
12 AKkcuombl cTtepeomeTpun B npochpeccuoHanbHbIX 3agadax 2 MK-1.3, TIK-
Mcnonb3oBaHue akcrom CTepeoMeTpun Ansa nccriefoBaHns NPoLEeccoB N 3aBUCUMOCTEN, 2.3
KOTOpble BO3HWUKAIOT NpY peLleHnmn 3agay M3 pasnmyHbix obnacten Haykm n peanbHon
XWU3HU
Tema 2.2. 13 B3anmHoe pacnonoxeHne NpAMbIX B NPOCTPaHCTBE 2
MpsiMble N NNOCKOCTU B3aumMHoe pacnonoxeHue npsaMbix B MPOCTPAHCTBE: NepecekaroLmecd, napanfenbHble
B NPOCTPaHCTBE. 1 ckpewmBatomecs npsmble. MapannenbHOCTb NPAMbIX U MAOCKOCTEN B MPOCTPAHCTBE:
MapannenbHOCTb napannernbHble NPAMbIE B MPOCTPAHCTBE, NapansienbHOCTbL TPEX NPSAMbIX,
NpsIMbIX, NPSMOW U napannenbHOCTb MPSIMON U NIOCKOCTMW.
NNOCKOCTW, nrnockocten | 14 MapannenbHOCTb NPAMBLIX U NnockocTen MapannenbHOCTb NIOCKOCTEN 2

Yrnbl ¢ COHanpaBneHHbIMWU CTOPOHAMM, Yron Mexay npsiMbIM1 B NPOCTPAHCTBE.
MapannenbHOCTb NNOCKOCTEN: NapanierbHble NIIOCKOCTU, CBOMCTBA NapannenbHbIX
nnockocTten. NpocTenne NpoCTpaHCTBEHHbIE (PUrypbl HA MAOCKOCTU: TeTpaaap, Ky6,
napannenenunes, NOCTpoeHe ceveHni




15 MpocTtpaHcTBeHHbIe hurypbl B npodeccuoHanbHbIX 3agavax 2
Mcnonb3oBaHue NpocTenLlnx NpOCTPaHCTBEHHbIX huryp Ans nccnegoBaHus nNpoLeccos
N 3aBMCMMOCTEN, KOTOPbIE BO3HUKAIOT NPW peLleHnM 3agad 13 pasnuyHbix obnacren
HaYKu1 N peanbHOW XXU3HU
Tema 2.3. 16 MepneHaNKYNAPHOCTb NPAMBbIX U NJTOCKOCTEN 2
MepneHanKYyNApHOCTb BsauMHoe pacnonoxeHue npsaMblx B MPOCTPAHCTBE: nepecekalLmecs, napansenbHble
NPSIMbIX M NIIOCKOCTEN 1 ckpelmBaromecs npsmMble. MapannenbHOCTb NPAMbIX W MAOCKOCTEN B MPOCTPaHCTBE:
napannenbHble NpsiMble B NPOCTPAHCTBE, NapanienbHOCTb TPEX NPAMBbIX,
napannensHOCTb NPSAMOM U MAOCKOCTU. YTkl C COHanpaBneHHbIMU CTOPOHAMMU, Yron
Mexay npsiMbiMy B NpoCTpaHcTBe. NMapannenbHOCTb NNOCKOCTEN: napannesfbHble
NSI0CKOCTN, CBOMCTBA NapannenbHbIX nockocTen. MNpoctenume NnpocTpaHCTBEHHbIE
dourypbl Ha NNOCKOCTU: TeTpasap, Kyd, napannenenvnes, NOCTPOEHMe ceYeHnn
Tema 2.4. 17 Yrnbel mexay npsAMbIMU U NNIOCKOCTAMM 2
Yrnel Mexagy npsamMbiMu Yrnbl B IPOCTPaAHCTBE: Yron Mexay NpsiMon 1 nNiiOCKOCTbHO, ABYIPaHHbIN Yron, JIMHENHbIN
N NAIOCKOCTAMM yron pAsyrpaHHoro yrna. [lepneHauKynsap W HaKMOHHbIE: PacCTOSHME OT TOYKM [0
NSIOCKOCTU, PacCTOsIHUE OT MPSAMOWN A0 MAOCKOCTWU, MPOEKUMs Urypbl Ha MrOCKOCTb.
MepneHAnKYNApPHOCTb MMOCKOCTEN: NPU3HaK MNeprneHAMKYNAPHOCTUM ABYX MSIOCKOCTEN.
Teopema 0 TpEX NepneHgukynsapax
18 MpuMeHeHMe TeopeMbl O TpeX nepneHAnKynspax 2
Tema 2.5. MpodcdeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHne
MpsiMble N NNOCKOCTU 19 MpsAMbIe U NNOCKOCTU B NPaKTUYECKMX 3adadax 2
B NMPaKTMYEeCKMX 3adadax PacnonoxeHve npsiMbix U MFOCKOCTEM B OKpyXawLweMm Mupe (npupoge, MCKYCCTBe,
apxuTekType, TexHuke). PelleHne npakTUKO-OpUEHTUPOBaHHbIX 3adady. BsaumHoe
pacrnonoXeHune NpsMbIX U NSIOCKOCTEN B NPOCTpaHCTBE. [MOCTpoeHne ceyeHni
Tema 2.6. 20 KoHTponbHasa paboTta Ne 2 no pasgeny «lpsiMble 1 NNOCKOCTU B NPOCTPaHCTBE» 2
OcHoBHble
NPOCTPaHCTBEHHbIE
dourypol " nx
B3aMMOpPacnosioxKeHne
Pa3sgen 3. KoopanHaTtbl 1 BEKTOpPbI B NPOCTPaHCTBE 16
Tema 3.1 Copepxanue yyebHoro matepuana
BekTopbl B |21 [ekapToBbl CUCTEMbI KOOPAUHAT 2
NnpoCTpaHCcTBe. [dekapToBbl KOOpAMHATLI B NpOCTpaHCTBe. [MpocTenwme 3agaym B KoopamHaTax. gg%zK (85
HewcTaus ¢ BekTopamu 22 KoopauHaTbl B npocTpaHcTBe 2 OK’-O7, |-||<’_
Mpasuno napannenenuneaa. PeweHne 3agad, CBA3aHHbIX C MPUMEHEHNEM NPaBUI 1.3, MK-2.3

OENCTBUN C BEKTOpaMu




Tema 3.2 CogepxaHue y4ebHoro matepuana
KoopavHaTthl B |23 BekTopbl B npocTpaHCcTBE 2
NpoCTpaHCTBE. OnpepeneHne BEKTOPOB B NPOCTPAHCTBE, KOOPAUHAT BEKTOpa, MOAYrs BeKTopa.
MpocTtenwne 3apgauu OnpepeneHne paBeHCTBa BEKTOPOB, KOOPANHAT BEKTOPA, KONMMMHEapHOCTN BEKTOPOB.
B KOOpAMHaTax AHanorus ¢ NNocKoCTbH.
24 OdencTBue Hag BeKTOpamMm 2
CrioxeHue 1 BbliUTaHNE BEKTOPOB. YMHOXEHUEe BeKTopa Ha Yucno. KomnnaHapHbie
BekTOpbl. KoopanHaThl BEKTOpPA, CKansipHoe Npov3BedeHe BEKTOPOB B KOOpAMHATaX.
25 Yron mexay BeKTopamm 2
Yron mexay BeKtopamu, yrosn Mexay npsiMon 1 NAOCKOCTLIO, Yron MeXay NiOCKOCTAMM.
YpaBHEHNE NITOCKOCTW.
Tema 3.3 MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHue
MpakTnko- 26 KoopAauHaTHas NnocKocTb B NpakTUYeCKUX 3aga4vax 2
OPUEHTUPOBAHHbIE KoopauHaTtHas nnockoCTb. BeluncrneHne paccTosaHUi U nnowanemn Ha KoopamHaTHOM
3agayv Ha nnockocTtn. KonnyectseHHble pacyeTbl
KOOpAMHaTHON 27 KoopAanHaTHO-BEKTOPHbIN MeTOoA B NPaKTU4YeCKNX 3agadax 2
NNOCKOCTU KoopanHaTHO-BEKTOPHLIN METOA MPU peLLeHnn reomeTpruyeckux 3agad. PelleHune 3agau,
CBSI3aHHbIX C NPUMEHEHNEM MpaBui AENCTBUIA C BEKTOpamMun. 3a4aun NinaHMMeTpun n
cTepeomMeTpun U MeToabl UX peLleHns
Tema 3.4 CogepxaHne y4ebHoro maTtepuana
PeweHwne 3agad. | 28 KoHTponbHasa paboTta Ne 3 no pasgeny «KoopanHaTtbl U BEKTOPbI B NPOCTPaHCTBE» 2
KoopauHatbl 1 BEKTOPbI
Pazgen 4. MHororpaHHUKN U Tesa BpaweHus 46
Tema 4.1 CopepxaHne y4ebHoro maTtepuana
MHororpaHHukm 29 MHororpaHHuKu. 2
lMoHATNE MHOrorpaHHMKa, OCHOBHbIE 3N1EMEHTbl MHOTrorpaHHKKa, BbiMyKmble 1
HEBbINYKINbl€ MHOrOrPaHHUKN; Pa3BépTka MHOrOrpaHHUKa
Tema 4.2 CopepxaHue y4ebHoro maTtepuana
Mpuama. Mpsmag | 30 Mpu3ma n ee cBONCTBA. 2 OK-02, OK-
W npasunbHasa Npu3mbl Mpuama: n-yronbHasa npuama; rpaHyu 1 OCHOBaHUS NPU3Mbl; NPSIMasi U HaKNoOHHas 03, OK-04,
npu3Mbl; GOKOBas 1 NOSIHAsA NOBEPXHOCTb MPU3MBbI. OK-07
31 Mpamas u npaBunbHas npusma MK-1.3, MK-
OnemeHTbl Npu3mebl. [paBunbHas npuama 2.3
Tema 4.3 CogepxaHue y4ebHoro matepuana
Mapannenenunen, ky6 32 Mapannenenunen, Ky6 2

Mapannenenunea, NpAMOYronbHbIN Napannenenunes u ero ceonctea. Kyb. Ceyenne
Kyb6a, napannenenunega




Tema 4.4

Mupamuga. NpasunsHasa
nupamuga. YceyeHHas
nMpamuga

CogepxaHue y4ebHoro matepuana

33 Mupamupa n ee cBOMUCTBA.
Mupamuga: n-yronbHasa nupamuaa, rpaHyn 1 ocHoBaHve nupammnapl; 6okoBas n nNonHas
NOBEPXHOCTb NMMpamMuAbl; NpaBubHas U yceyéHHasa nupammaa.

34 MpaBunbHaa nMpamuaa. YceyeHHasa nupamuaa

3nemeHTbl Npamnabl. BbluncrneHne anemMeHToB MHOrOrpaHHUKOB: pébpa, avaroHanwu,
yrmbl

Tema 4.5 CogepxxaHne y4ebHoro matepunana

BokoBas w1 nomnHasa | 35 BokoBasi 1 nonHasi NOBEPXHOCTb NPU3MbI, NTUPaMUAbI

NMOBEPXHOCTb  MPU3MBbI, Mnowaab 60koBON NOBEPXHOCTU M NOSIHON NOBEPXHOCTU NPAMON NPU3MbI, NoLianb

nupaMmmnibl OCHOBaHui, Teopema 0 6GOKOBOI NOBEPXHOCTU NPSIMOV Npu3aMmsbl. [nowaab 60koBOM
NMOBEPXHOCTU N MOBEPXHOCTU NPaBUNbHOM NMpamMmnabl, Teopema o nnowaan 6Gokosown
NOBEPXHOCTM YCEYEHHOW NMpamMmnibl

Tema 4.6 CopepxxaHne y4ebHoro maTtepmnana

OBwxeHne B |36 [BuxeHue B npocTpaHcTBe. CUMMeETpUsA B NPOCTPaHCTBE

NPOCTPaHCTBe. [BwxeHune B npocTpaHcTBe. CUMMETPUSA B NPOCTPaHCTBE: CUMMETPUSA OTHOCUTESBbHO

CummeTpus B TOYKM, NPSIMOW, NITOCKOCTU. ANEMEHTbI CUMMETPUKN B NMpamMuaax, napannenenvnenax

NPOCTPaHCTBE

Tema 4.7 CopgepxaHue y4ebHoro maTtepuana

MpaBunbHblE 37 MpaBunbHbIE MHOrOrpaHHUKNU, UX CBOMUCTBA

MHOTFOrpaHHUKM, nx lMoHATME NpaBMBbHOrO MHOrorpaHHKKa; NpaBunbHasa NpMa3mMa u nNnpasunbHas NMpamMnaa;

cBOMNCTBA npaBunbHas TpeyronbHasa nMpaMmmaa v npaBunbHbIN TeTpalaap; Kyb. MNpeacrasneHne o
npaBuUIibHbIX MHOrOrpaHHMKax: OKTasap, AoAeKasap v nkocasap. [AsmwkeHvne B
NPOCTPaHCTBE. ANEMEHTbLI CUMMETPUN B NPaBUITbHBIX MHOrOrpaHHUKax

Tema 4.8 MpodpeccnoHanbHO-OopMeHTMPOBaHHOE coAepKaHue

CummeTpusa B |38 CummeTpus B npodreccum.

npodeccuu. CeueHng CummeTpus B npupoae, apxuTekType, TeXHUKe, B ObITy, B npodeccun. Micnonb3oBaHue

MHOrOrpaHHUKOB OBWXXEHUIN B MPOCTPAHCTBE NPU peLleHnn NpodeccuoHanbHbIX 3a4au.

B NpodeccnoHarnbHbiX | 39 CeuyeHnsa MHOrorpaHHUKoOB B npodpeccrMoHanbHbIX 3agayax

3apgavax CeueHunsa npuambl U nvpamuabl. [locTpoeHue ceyYeHWi MHOrorpaHHMKOB, WCMOMb3ys
MeToq Cneaos.

40 BbinonHeHne BbIHOCHbIX NMIIOCKUX YepTexen
BbINnonHeHne BbIHOCHBIX MIOCKMX YepTexen N3 PUCYHKOB NPOCTbIX 06 beMHbIX puryp
(Bug ceepxy, cbOKy, CHU3Y)
41 KoHTponbHasa pa6orta Ne 4 no teme «MHOrorpaHHUKU»
Tema 4.9 CopepxaHue yyebHoro matepuana
LUnnungp, ero | 42 | LinnuHap v ero passepTka




cocTaBnsoLLMe.
CeueHue uunmHgpa

Linnunapuyeckas noBepXHOCTb, o6pasytoLlime LMNMHOPUYECKON NOBEPXHOCTU, OCb
LUUNUHOPUYEckon nosepxHocTu. LinnnHap: ocHoBaHMs 1 6GokoBasi NOBEPXHOCTb,
obpasytoLas 1 ock; nnouiagb 60KOBOW M NOJTHOM NOBEPXHOCTMW.

43

CeuyeHue umnuHgpa
N3o06paxeHne uunmHapa Ha nnockoctu. PassépTka unnuugpa. Cedenns umnuugpa
(MnockoCThbo, NapaniensHon U NnepneHavkynapHon ocu umnmHapa)

Tema 4.10 Cogepxanue yyebHoro matepuana
KoHyc, ero | 44 KoHyc n ero pasBepTka.
cocTaBnsoLme. KoHnyeckas noBepxHOCTb, 0bpasytoLme KOHMYECKOM NOBEPXHOCTU, OCb U BEPLUMHA
CeyeHue koHyca KOHU4Yeckoun nosepxHocTn. KoHyc: ocHoBaHuWe 1 BepLlumHa, obpasytoLas 1 ocb; nnowanb
OOKOBOWM M NOJNTHON NOBEPXHOCTU
45 CeueHue KOHyca
CeyeHue koHyca (napannenbHoe OCHOBAHMIO 1 NPOXOAsLLEee Yepes BEPLUNHY),
KOHMYeCKMe ceveHnsi. PasBepTka kKoHyca
Tema 4.11 CopgepxaHne y4ebHoro maTtepuana
YceyeHHbIN KOHyC. | 46 Yce4yeHHbIN KOHyc. CevyeHne yce4eHHOro KoHyca
CeyveHnne yCe4YeHHoro YceuéHHbIN KoHyC: obpasytoLmne 1 BbicoTa; OCHOBaHUA 1 BOKOBasi NMOBEPXHOCTb.
KOHyca N306pakeHne koHyca Ha NrnockocTn. PassépTka koHyca. CeveHuns KoHyca (NNOCKOCTbIO,
napannenbHONn OCHOBaHWUIO, M MIIOCKOCTbO, MPOXOASLLEN Yepe3 BEPLLMHY)
Tema 4.12 CogepxaHne y4ebHoro maTtepuana
LLap n coepa, nx 47 Wap v cepa.
ceyeHns Cdbepa v wap: ueHTp, paguyc, anameTp; nnowaab NoBepxHocTn cepbl. BzanmHoe
pacnonoxeHue cdepbl M NIIOCKOCTU; KacaTernbHas NIIOCKOCTb K cdepe.
48 CeueHue wapa u cepsbl
CeueHue wapa un cdepsbl. N3o6paxeHune cdepsl, liapa Ha NNOCKOCTMW.
CopepxaHue yd4ebHoro maTtepunana
Tema 4.13
MonsiTre 06 o6beme 49 MoHATHe obbema n ero usmepeHue
Tena. OGLEMbI MoHaTne 06 o6beme Tena. O6bem kyba n npsimoyronbHoro napannenenunega. O6vem
npuambl 1 uunuugpa. OTHoweHne 06beMoB NOAOGHbIX TEN.
MHOFOrpaHHWKOB W Ten
50 O6BbeMbl MHOrorpaHHUKOB U Tes BpaleHuUs

BpaLLeHns

O6bEM nupamngpl, Npu3ambl ULMNnHApPA, koHyca. O6bEM Wapa u nnowagb cdepsbl

Tema 4.14 Copepxanue yyebHoro matepuana

Ob6bembl ©n nnowagu | 51 O6bembl 1 Nnowaam NOBepXHOCTeN Ten

noBepxHoOCTEeN MopnobHble Tena B npocTpaHcTBe. COOTHOLLEHNSA Mexay NioLaasMm NoBepxXHOCTEN
noaobHbIX Ten 1 o6bEMamMu NogobHbIX Ten

Tema 4.15 CopepxaHue yyebHoro matepuana

KomburHaumm 52 | KOM6MHaUWUKM MHOrOrpaHHMKOB M Ten BpaLyeHus




MHOFOrpaHHUKOB W Ten
BpaLLeHus!

MHororpaHHuK, onMcaHHbI okorno cepbl. Cdepa, BAMCaHHas B MHOTOrpaHHUK Un B
Teno BpaweHns. MHororpaHHuK, BNUCaHHbIN B TENO BpaLleHns

53 KomMbuHaumMm MHOrorpaHHMKOB U Tes BpalleHus 2
MHororpaHHuK, onmMcaHHbIi okono cdepbl. Cdepa, BAMCaHHas B MHOTOrpaHHUK Un B
Teno BpaweHusa. MHororpaHHuK, BNMCaHHbIN B TENO BpaLleHus
Tema 4.16 MpocdeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHne
KomGuHaumm 54 KomMbuHauum reomeTpmnyeckmx Ten Ha npakTuke 2
reoMeTpuyecknx Ten Ha Mcnonb3oBaHne KOMBGMHALMN MHOTOTPaHHUKOB M TeN BpaLleHWs Ha NpakTuke
npakTuke 55 MHororpaHHUKM U Tena BpaileHue B npodeccuoHanbHbIX 3agavax 2
BbluncneHme BennyuH (gnuHa, yron, oobem, nnowanb NOBEPXHOCTN) reOMETPUYHECKNX
duryp, ncnonb3ys n3yveHHble opMynbl U MeToabl
Tema 4.17. PeweHune | 56 KoHTponbHasa paboTa Ne 5 no pasgeny «Tena BpawleHNA» 2
3agay. MHororpaHHUKA 1
Tena BpalleHus
Pa3pgen 5. KomnnekcHbie uncna 4
Tema 5.1 MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHue
KomnnekcHble yncna 57 KomnnekcHble uucna 2
MoHATMe KoMMneKkcHoro Yncna. ConpsbkeHHble KOMMMEKCHbIE YnCna, Mogynb N apryMeHT OK-02, OK-
KomnrekcHoro uucna. dopma 3anMcu  KOMIJIEKCHOro 4ucrna (reomeTpuyeckas, 03, OK-04,
TPUroHoMeTpuyeckas, anrebpavyeckas). OK-07
58 ApudmeTnyeckue aemMcTBUA ¢ KOMMIEKCHLIMU YucnamMmm B npoeccuoHanbHbIX 2 MK-1.3, MNK-
3agavax 2.3
cnonb3oBaHWe KOMMMEKCHbIX YMCen MHOrOrpaHHMKOB M TeN BpaLLeHUs Ha NpakTuke
Pasgen 6. Teopnsa BepOATHOCTEN U CTaTUCTUKA 24
Tema 6.1. CopepxaHue y4ebHoro maTtepuana
MpencraeneHne gaHHbIX | 59 MpeacraBneHne AaHHbIX U onNUcaTeNibHas CTaTUCTUKA 2
n onucartenbHas MpencraBnenne gaHHbIX C NOMOLLbBLO Tabnuy n gnarpamm. CpegHee apndmeTnyeckoe,
cTtatucTuka MeaumaHa, Hambornbluee U HaMMeHbLLEee 3Ha4YeHns, pa3Mmax, Anucnepcus, CtaHgapTHoe
OTKJTIOHEHME YNCOBbIX HABOPOB
Tema 6.2. MpodreccnoHanbLHO OPUEHTUPOBaAHHOE coaepXKaHue
CocraBnenne  Tabnuy | 60 MepBuyHasa o6paboTka CTaTUCTUYECKUX OAHHbIX. 2
W guarpamm Ha npakTuke MepBuyHasa obpaboTka CTaTUCTUYECKUX AaHHbIX. [[padmyeckoe nx npeacraBneHue.
HaxoxxgeHve cpegHuX XxapakTepucTuk, HabngaeMblx JaHHbIX.
61 MpuMmeHeHMe CTaTUCTUYECKNX METOAOB ANA peleHUA npodeccMoHanbHbIX 3agay 2
Tema 6.3. CopepxaHue yyebHoro matepuana
Onepauun Hag | 62 Cny4anHoe cobbiTue U ee BEPOATHOCTb 2
cobbITnaAMN, Hag CnyyariHble 3KCNePUMEHTbI (OMNbIThbl) K cnyvarHble cobbITUS. OnemMeHTapHble cobblTus




BEPOSITHOCTSIMM.
YcnosHasa BEPOATHOCTb

(ncxopabl). BeposaTHOCTL crydanHoro cobbiTus. bnmsocTs YacToTbl M BEPOSATHOCTU
cobbiTun. Criy4anHble OnbITbl C PABHOBO3MOXHbBIMU 3N1EMEHTAPHbLIMU COOBLITUSIMU.
BeposiTHOCTM cOBbITUI B OMNbITaX C PaBHOBO3MOXHbBIMW 3N1eMEHTapHbIMU COBLITUSMW.

63 Onepauumn Hag coObITUAAMU: NepeceyeHne, 06 bLegNHeHUe, NPOTUBOMNOSIOXKHbIE 2
cob6biTnA. Onepaumm Hag cobbITuAMK: nepeceyeHne, obbeguHeHne, NPOTUBOMONOXHbIE
cobbiTna. Anarpammbl Qrinepa. PopmMyna CnoxXeHnsi BEPOSTHOCTEN.

64 YcnoBHas BepOATHOCTb 2
YcrnoBHasa BEPOATHOCTb. Y MHOXEHNE BEPOATHOCTEN. [lepeBo cny4yamHoro
akcnepumMeHTa. Popmyrna NnonHOM BEpPOSTHOCTU. HesaBncumble cobbiTms

67. OndchepeHunpoBaHHbIN 3a4eT 2
Tema 6.5 MpodeccnoHanbLHO-OpUEHTUPOBaAHHOE coaepXKaHue
BeposaTHOCTL B 68 OueHKa BepOATHOCTU COObITUA B NpodeccMoHanbHON AeATEeNIbHOCTH. 2
npodeccroHanbHbIX 69 PeweHue npocdeccuoHanbHbIX 3a4a4 Ha BEPOATHOCTb COObLITUA 2
3agadax
Tema 6.6. CopgepxxaHne y4ebHoro maTtepuana
Cepun 70 Cepun nocnegoBaTenbHbIX UCTbITAHUN 2
nocriegoBaTernbHbIX BrHapHbI cnyvarHbIn onbIT (MCnbiTaHWe), yenex n Heyaada. HesaBnucumble NcnbliTaHUS.
NCNbITaHWN Cepus He3aBMCMMbIX UCMbITaHWUA 40 nepBoro ycnexa. Cepnst He3aBUCUMbIX UCMbITAHWI
bepHynnn
Tema 6.7. CopepxxaHne yvyebHoro maTtepuana
CnyvaiiHble  BenuuuHbl | 71 Cnyu4anHble BeNMYMHbI U pacnpeaeneHus 2
1 pacnpeaernexHns. CniyyarHas BenuumnHa. PacnpegeneHue BeposTHocTen. [narpamma pacnpegeneHus.
MaTtemaTnyeckoe Mpumepbl pacnpegeneHnin, B TOM Y1Cne, reoOMeTprMyecKoe 1 BMHomMumanbsHoe.
OXunaaHue cry4anHomn 72 MatemaTtnyeckoe oxuaaHue cny4yanHom BeSIMYMHbI 2
BENUYNHbI UucnoBsble xapakTepUCTUKN CriydarHbIX BEMNUYMH: MaTemMaTU4ecKkoe oxuaaHue,
ancnepcus n ctaHgapTHoe OTKNoHeHue. MpruMepbl NPUMEHEHUA MaTeEMaTUYECKOrO
OXMOaHud, B TOM YMcCne B 3agavax U3 NoBCcegHEBHON XU3HWU. MaTemaTnyeckoe
oXxugaHue GuHapHoONM criydyanHon BenuumHbl. MatemaTtuyeckoe oxungaHne CyMMbl
Crny4varHbIX BeNn4YnH. MatemaTtuyeckoe oxunaaHue u AUCnepcmsi reomeTpuyeckoro m
BMHOMManNbLHOro pacnpegeneHun
Tema 6.8. CopepxaHue yyebHoro matepuana
3akoH bonbLUKX Yncen 73 3akoH 6onbLnx Yyncen. BbiIbopoUyHbIN MeTOoa uccnegoBaHUN. 2

HenpepbiBHbIE
crny4ariHble BENMYMHbI
(pacnpeneneHnus).
HopmanbHoe

3akoH 6onbLnx Yncen n ero ponb B Hayke, npupode n obectse. BeibopoyHbIn meToa
nccnepoBaHuin. MNpumepsbl HenpepbiBHbIX ClyYanHbIX BENUYUH. PyHKUUSA MAOTHOCTY
pacnpenenenunda. PaBHomepHoe pacnpeneneHne n ero ceonctea. lNoHaTue o
HOpMasnbHOM pacnpegeneHnm




pacnpegeneHuve 74 HenpepbiBHble cnyvYanHbie BenM4nHbl. HopmanbHoOe pacnpeneneHue. 2
MpuMepbl HENPEepPbIBHbIX CryYalHbIX BENWMYMH. PYHKUUA NAOTHOCTM pacnpeaeneHus.
PaBHoMepHOe pacrnipegeneHne n ero ceoncTtaea. lNoHsATME 0 HOpManbHOM
pacnpegenexHuu
Tema 6.9. PelwieHune CogepxxaHue y4ebHoro matepuana |
3aga4 KOMOMHaTOPWKM, 75 KoHTponbHasa pa6oTta N2 4 no pasageny «Teopusa BepOATHOCTEN U CTaTUCTUKA» 2
CTaTUCTUKN U Teopumn
BEPOSATHOCTEN
Paspgen 7. CteneHun u KopHu. CTeneHHas, nokasaTtenbHasi u norapudgpmmyeckas (pyHKUMA 20
Cogepxanue yyebHoro matepuana
Tema7.1 > - -
® - 76 PyHKUMK, nx ceornctea. ObnacTb onpeaeneHns N MHOXECTBO 3HAYEHNN PyHKLNA. 2 OK-02, OK-
YHKUUK, NX CBONCTBA. 2 - 4
ChiocoBbl 3anaHms YETHOCTb, HEYETHOCTD, I'IepI/IOv,D,VILlHOCTb OYHKUMN. 03, OK-04,
cyHKUMI 77 Cnoco6bl 3apaHus (byHKLEMM 2 OK-07
Cnocobbl 3agaHns yHKLNIA MK-1.3, MK-
2.3
Tema 7.2 CogepxaHne y4ebHoro maTtepuana
ApupmeTudecknin 78 KopeHb n-o# cTeneHn U3 AeMCcTBUTENIbHOro Yucna. 2
KOPEeHb N—OWN CTeNeHn [MOHATME KOPHA N-OM CTEeNEeHN N3 AeNCTBUTENbHOro Ymucna. CBoMcTBa KOPHS N-0M
cTenexHu
79 MokasaTenbHaa GPyHKLUA ee CBOMCTBA U rpacmkm. 2
Tema 7.3 CopepxaHue y4ebHoro maTtepuana
Crtenenn. CrangapTtHas | 80 CteneHb € LenbIM NoKasaTesniem. 2
dopma 3anucu CreneHb c uenbiM nokasatenem. CtaHgapTHas oopMa 3anucu AeriCTBUTENBHOMO Yncna.
OENCTBUTENbHOro Yncna Mcnonb3oBaHue nogxoaswien opmbl 3anvcu AeWCTBUTENbHbIX YUCEN ONS peLleHus
NpakTU4eckMx 3agjad W npeactaBneHns AdaHHbiX. CTeneHb € paumoHarnbHbIM
nokasaTenem.
81 CBoucTBa cTeneHen 2
CeowcTBa cteneHu. NpeobpasoBaHne BbipaXKeHWUN, CoAepKaLLUX CTEMEHU C
paumMoHanbHbIM Nokasarenem
CopepxaHue yyebHoro matepuana
Tema 7.4 82 CteneHHble PYyHKLMK, X CBOMCTBA U rpaduku. 2
CteneHHas yHKUnNS CrteneHHasa oyHKUMA C HaTyparbHbIM U LenbiM nokasaTtenem. EE ceonctea u rpaduk.
CsoucTBa 1 rpadouk KOPHS N-OM CTEMEHU
Tema 7.5 MpodreccnoHanbLHO-OPUEHTUPOBAHHOE coAepXKaHue
WppaumnoHanbHble 83 PaBHOCUNBbHOCTb MPpPaLMOHaNnbHbIX YyPaBHEHUW U HEPAaBEHCTB. 2
ypaBHeHUsA 84 MeToAbl pelleHUA MppaLMOHanbHbIX YpaBHEHUN 2
W HepaBeHCTBa 85 MeToAab! pelwieHns MppaunoHanbHbIX HEPaBEHCTB. 2




86 MeToAbl pelweHus uppaumoHarnibHbIX HepaBeHCTB. 2
87 MeToAabl pelieHne cuCTeM MppaunoHanbHbIX ypaBHEHUN 2
Tema 7.6 Cogepxanue yyebHoro matepuana
MpumeHeHne  cBOWCTB | 88 KoHTponbHasa pab6oTta N2 7 no Teme «CteneHn u KopHU. CTeneHHasa PyHKUMA»
CTeneHHOoM OYHKUNN
Pasgen 8. NokasatenbHasa yHKUUA 18
Tema 8.1 CogepxxaHne y4ebHoro matepunana
lMokasaTenbHas 89 MokasaTenbHasa pyHKLUA, ee CBOMCTBA 2 OK-02. OK-
YyHKUMSA, ee CBONCTBA CTteneHb C NpoM3BOSIbHBbIM AENCTBUTENbHBIM NokasaTteneM. OnpegeneHune 03 Ok—04
nokasartenbHon OyHKUMK, ee CBONCTBA U rpadouK. bK—O? '
90 MNokasatenbHas yHKUMA, ee CBONCTBA 2 MK-1.3. MK-
3HAKOMCTBO C MPUMEHEHMEM MOKa3aTeNbHON PYHKLUMU. PelueHne nokasaTenbHbIX 2 3
ypaBHEHUI (PYHKLMOHANbHO-rpadn4ecknmMm MeTOA0M. '
Tema 8.2 CopepxxaHne y4ebHoro maTtepunana
PewweHne 91 PeweHue nokasaTenbHbIX YPpaBHEHUN. 2
nokasaTtenbHbIX PelueHne nokasaTtenbHblX YpaBHEHUA METOAOM YPaBHUBAHMS NOKa3aTenemn.
ypaBHeHuw ni| o2 PelwieHne nokasaTernbHbIX YypaBHEHUN. 2
HepaBeHCTB PelueHne nokasaTtenbHbIX YpaBHEHUA METOAOM BBEAEHWNS HOBOW NEepeMEHHOMN.
93 PeweHue nokasaTenbHbIX YPaBHEHUN. 2
PelleHne nokasaTenbHbIX ypaBHEHUI (PYHKLMOHAIbHO-rpaddMyecknmMm MeTO40M.
94 PelweHune nokasatenbHbIX HEPABEHCTB. 2
Tema 8.3 CopepxaHue yd4ebHoro maTtepuana
Cucrembl 95 PewweHune cncteM nokasatesibHbIX YPaBHEHUMN. 2
nokasaTenbHbIX 96 PeweHue cncteM nokasatesibHbIX ypaBHEHUN. 2
ypaBHEHWI
Tema 8.4 CopepxaHue yyebHoro matepuana
MpumeHeHne  cBoucTB | 97 KoHTponbHas paboTta Ne 8 no teme «lMokasaTenbHasa yHKUUA» 2
nokasatenbHON (PyHKLMK
Tema 8.5 CogepxaHue y4ebHoro matepuana
Jlorapndm yucna. | 98 Norapudm uucna. 2
HecatnyHein 7 lMoHaTMe norapndma, OCHOBHOE Norapudmmyeckoe TOXOECTBO.
HaTypanbHbIV 99 [ecATUYHbIN N HaTypanbHbIX Nnorapugmbl, YUCro e 2
norapumsl, YUCno e
Tema 8.6 Copepxanue yyebHoro matepuana
Csowctea norapucgmos. | 100 | CeouncTtsa norapudgpmMoB. 2 OK-02, OK-
101 | Onepauusa norapudpmMmmpoBaHus 2 03, OK-04,




102 | NMpeobpasoBaHue norapuPMmmyecknx BbipaKeHun. 2 OK-07
MpeobpasoBaHue norapudMUHECKMX BbIPaXXEHMI C UCMONb30BaHNEM hopMynbl MK-1.3, MK-
nepexoga K HOBOMY OCHOBaHUIO. 2.3
Tema 8.7 CogepxxaHne y4ebHoro matepunana
Jlorapndpmunyeckas 103 | NNorapudpmuyeckas pyHKLMA, ee CBOUCTBA 2
dyHKLMSA, ee CBOWCTBA 104 | PeweHune 3agay no teme norapudmmyeckasa coyHkUuaA 2
Tema 8.8 CopepxaHue y4ebHoro maTtepmnana
Jlorapudpmunyeckme 105 | Nlorapucpmuyeckue ypaBHeHUNA 2
ypaBHeHns n MoHaTMe norapudmmnyeckoro ypasHeHns. Onepauns noTeHUMPOBaHNS
HepaBeHCTBa 106 | PeweHue norapucpMmmyecknx ypaBHeHUN. 2
PelleHne norapugpmmyecknx ypaBsHeHMn yHKUMOHaNbHO-rpadyn4ecknm MeToOA0M.
107 | PeweHune norapmcpmMmnyeckux ypaBHeHUN. 2
PelleHne norapnmmyeckmx ypaBHEHNN METOAOM MOTEHUMPOBAHNA N METOAOM
BBEAEHNSA HOBOM NEPEMEHHOMN.
108 | Jllorapucpmmnyeckue HepaBeHCTBaA. 2
Tema 8.9 109 | Cucrtembl norapmmMmyecKknx ypaBHeHUN 2
Cucrtembl AnropuT™M peLLeHns cMCTeMbl ypaBHeHNn. PaBHOCUITBHOCTb SlorapngmMmyeckmnx
norapmgmMmyecKkmx YPaBHEHWI N HEPABEHCTB.
ypaBHEHWI 110 | Cucrembl norapudMmmyecknx ypaBHeHUN 2
AnropuT™M peLLeHns cUCTeMbl ypaBHEHNn. PaBHOCUBHOCTL SlorapngmMmnyeckmx
YpPaBHEHU N HEPABEHCTB.
Tema 8.10 MpoceccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHne
Norapudmbl B npupoge | 111 | Norapudcmbl B npupoae U TeXHUKe 2
N TEXHUKE MpumeHeHne norapudma. Nictopusa passutus mateMaTukn. Jlorapngpmmyeckasa cnvpans
B npupoge. Ee matemaTtnyeckme cBOMCTBa.
112 | Ucnonb3oBaHue rpadmkoB hyHKLUK B NpodecCnoHanbHbIX 3aga4vax 2
Mcnonb3oBaHue rpadonkoB (PyHKLMI ONs UCCreaoBaHMs NpoLecCoB N 3aBUCUMOCTEN,
KOTOpble BO3HWUKAIOT NpY peLleHnmn 3agay 13 pasnmyHbix obnacten Haykm n peanbHon
XKN3HU
Tema 8.11 CogepxaHue y4ebHoro matepuana
MpymeHeHue 113 | KonTponbHasa paboTta Ne 9 no teme «Jlorapucpmel. Jlorapucdpmmuyeckasn pyHkumna» 2
norapugmoB K peLleHuto
3agad
Pasgen 9. OcHoBbI TpUroHomeTpun. TpuroHomeTpuyeckme pyHKLUMU 38
Tema 9.1 CopepxaHue yyebHoro matepuana
TpuroHomeTpuyeckue 114 | OcHOBHbIe TPUroHOMeTpuveckue PyHKLUU 2 OK-02, OK-
YHKLMN NPON3BOSILHOrO PagvnaHHasa mepa yrna. NoBopoT TOYKM BOKPYr Havana koopaunHat. Onpegenenve 03, OK-04,




yrna, uvicna. PaguaHHas CVHYyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. 3Haku CUHyca, KOCUHYca, TaHreHca U OK-07
M rpagycHas mepa yrna KOTaHreHca no YeTBepTaM. MK-1.3, MK-
115 | TpuroHomMmeTpuyeckue pyHKLUM NPOU3BONBLHOrO yria, Yyucna 2 2.3
3aBUCMMOCTb MeXAY CUHYCOM, KOCUHYCOM, TaHFEHCOM U KOTaHFeHCOM OOHOrO M TOro Xe
yrna
Tema 9.2 CopepxaHue yyebHoro matepunana
OcHoBHbIE 116 | OCHOBHbIe TPUrOHOMETPUUYECKMNE TOXAECTBA. 2
TPUroHOMeTpUYeECKne TpuroHomeTpuydeckme Toxgectsa. CUHYC, KOCUHYC, TAHIFEHC Y KOTAHIEHC YrioB O U - d.
ToXxaecTtea 117 | ®opmMynbl npuBeaeHUs 2
118 | TpuroHomeTpu4yeckue onepauyumn
Tema 9.3 CopepxxaHne y4ebHoro maTtepmnana
MNepuoanyeckune 119 | ®opmMynbl CyMMbl 1 Pa3HOCTU TPUTOHOMETPUYECKNX (PYHKLIMI 2
PYHKUNN. CymMma 1 pasHocTb cnHycoB. CyMMa 1 pasHOCTb KOCUHYCOB. CMHYC 1 KOCMHYC ABOMHOIMO
TpuroHomeTpuyeckne yrna. Popmynbl NOMOBUHHOIO yrna.
pyHKLMM 120 | NMpeobpasoBaHue TPUrOHOMETPUUHECKUX (PYHKLUNA. 2
MpeobpasoBaHnst CyMMbl TPUFOHOMETPUYECKNX PYHKLUI B NMPON3BEAEHNE U
npov3BedeHNs B CyMMy
121 | BblpaxeHune TPUroHOMeTpUYecKnux hyHKLUN. 2
BblpakeHne TPpUroHoMeTpruyecknx oyHKUMN Yepes TaHreHe NonoBMHHOIO aprymeHTa.
122 | MNpeobpa3oBaHMA NPOCTENLLNX TPUTOHOMETPUYECKUX BblPaXKeHUMN. 2
Tema 9.4 CopepxaHue y4ebHoro matepmnana
MpeobpasoBaHue 123 | TpuroHomeTpuyeckue pyHKLUU, X CBONCTBA U rpacmku 2
rpacpmkoB O6nacTtb onpegeneHnst 1 MHOXECTBO 3HAYEHUN TPUFOHOMETPUYECKNX DYHKLNIA.
TPUTOHOMETPUYECKMX YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUIrOHOMETPUYECKUX hyHKUnn. CBOMCTBA U
dyHKLUMI rpadomkm OyHKUMN Y = CcOS X, Y = sin X, Yy =tg X, y = ctg X.
124 | MNpeobpasoBaHue rpahmMKkoOB TPUrOHOMETPUYECKUX PYHKLIUN
Tema 9.6 MpodreccnoHanbLHO-OpUEHTUPOBaAHHOE coAepKaHMe (coaepaHue NpUKNagHoro moayns)
Onucanue 125 | Ncnonb3oBaHMe CBONCTB TPUTOHOMETPUYECKMX DYHKLMI B NPpOoddeCCUOHarbHbIX 2
NPON3BOACTBEHHbIX 3agadvax.
npoueccoB C MoOMoOLWbi | 126 | Micnonb3oBaHue rpadmkoB (PyHKLMIW B NPpOodeCcCMoHanbHbIX 3agadax 2
rpacpuKoB OyHKLMW 127 | OnucaHue Npou3BOACTBEHHbIX NPOLECCOB C NOMOLWbLI rpacdukoB PyHKLMA 2
Tema 9.7 CopepxaHue yyebHoro matepuana
Ob6paTtHble 128 | O6paTHble TpUroHomeTpuyeckme hyHKLUN 2
TPUroHOMeTpu4eckme O6paTHble TpuroHomeTpuyeckme yHKUnnN. Nx cBoncTea 1 rpadonkm
dyHKLMM
Tema 9.8 CopepxaHue yyebHoro matepuana
TpuroHomeTpuyeckmne 129 | TpuroHomeTpu4eckme ypaBHEHUS 2




ypaBHEHUS YpaBHeEHUE COs X = a. YpaBHeHUe sin X = a. YpaBHeHHe tg X = a, ctg x = a.
130 | PewweHue npocTenunx TPUroHOMETPUYECKMX YpaBHEHUN. 2
PelleHne NpocTenLINX TPUTOHOMETPUYECKUX YPaBHEHWIA CBOASALLMXCS K KBaApaTHbIM.
131 | PeweHne TPUroHOMeTpPUYECKMX ypaBHEHUN. 2
PelleHne TproHoMeTpn4eCcKUX YypaBHEHNN PasnoXXeHUEM Ha MHOXUTENW, OAHOPOAHbIE
132 | PeweHue TPUroHOMeTpPUYECKNX ypaBHEHUN. 2
PelleHne TpUroHOMEeTPUYECKNX YPaBHEHUIN pas3noXXeHUEM Ha MHOXUTENW, OOHOPOAHbIE
Tema 9.9 CogepxxaHne y4ebHoro matepuana
TpuroHomeTpnyeckune 133 | PewweHne npocTeminx TPUroHOMeTpu4eCcKkMx HepaBeHCTB 2
HepaBeHCTBa 134 | PelweHue TPUroHOMETPUYECKNX 2
Tema 9.10 CopepxxaHne y4ebHoro maTtepunana
PeweHwne 3agay 135 | Cucrtembl TPUroHOMETPUYECKNX YPAaBHEHUN 2
TPUrOHOMETPUM 136 | KoHTponbHasa pabota Ne 10 no pasgeny «OCHOBbI TPUrOHOMETPUNY 2
Pazgen 10. NpousBogHas hyHKLUK, ee NPUMEHEeHne 40
Tema 10.1. | CogepxaHune y4ebHoro marepumana
MOHOTOHHOCTb (PYHKUMW. | 137 | MOHOTOHHOCTb (byHKUUU. DKCTpeMyMbl PYHKLMU. TOUKU IKCTpeMyMa 2
OKCTpeMyMbl  OYHKLMW. [MpomeKyTKM MOHOTOHHOCTW (PYHKUUK. MakCUMyMbl U MUHUMYMbl (OYHKLINN.
TOYKKN SKCTpEMYMA Hanbonbluee 1 HaMMmeHbLee 3Ha4YeHne PYHKUMN Ha MPOMEXYTKE
Tema 10.2. NoHsTHE CogepxaHue yyebHoro matepunana
o] HenpepbiBHOCTU | 138 | HenpepbiBHbIE (PYHKLMN. 2
YHKL MM 139 | Metoa UHTEpBanos 2
140 | MeTtoa UHTepBasoB ANA peweHnUs HepaBeHCTB
Tema 10.3 CopepxaHne y4ebHoro maTtepuana
MponssogHasa oyHKUMN 141 | YncnoBasi nocnenoBaTenbHOCTb U CNOCOOLI ee 3a4aHus. 2
OnpeneneHne 4YMCnoBo NocrneaoBaTenbHOCTU 1 cnocobbl ee 3agaHus. CBoWCTBA
4yncnosbix nocnegosaTenbHocTen. OnpegenexHve npegena NnocnegoBaTesribHOCTY.
BbluncneHve npegenos nocnegoBaTesisHOCTEN.
142 | MpupaweHue chbyHKLUKU. loHATHME O NPOM3BOAHOMN. 2
Mpenen dyHkunn Ha 6eckoHeyHocTw. Mpegen dyHKuun B Touke. MpupalweHre
aprymeHTa. lNMpupaiieHve dpyHKkumn. 3agaymn, NpmBogsLLME K MOHATUIO MPON3BOLAHOMN.
OnpepeneHne Npon3BoAHON. ANropnTM OTbICKaHWUS NponssogHon. Tabnvua dpopmyn
O7151 HAXOXXOEHUS NPOn3BOAHbBIX 9N1eMEHTaPHbIX DYHKUMUMNA.
Tema 10.4 CopepxaHue yyebHoro matepuana
MpoussogHble  cymmbl, | 143 | dopMynbl M npaBuna andcgepeHLUMpOBaHUA. 2 OK-02, OK-
pasHocTu [MpaBuna BblYMCNEHUS NPOU3BOAHbBIX CYMMbl, Pa3HOCTW. 03, OK-04,
npounsBefeHns, 4yacTHoro | 144 | MNMpaBuna BbIYUCIIEHUA NPOU3BOAHbIX. 2 OK-07, INK-
[MpaBuna BblMMCNEHUS NPON3BOAHLIX MPON3BEAEHNS, YACTHOIO 1.3, MK-2.3




Tema 10.5

CogepxaHue y4ebHoro matepuana

leomeTpuyeckuin cmbicn | 145 | FeoMeTpUUYeCKUIA CMbICI NPOU3BOAHOWM 2
Npoun3BOAHOM "eomeTpU4eCcKnin CMbICN NPOU3BOAHON PYHKLUKN — YrioBOM KO3(POULNEHT KacaTenbHOM
K rpadouky pyHKLMN B TOYKE
146 | YpaBHeHMe KacaTenbHOW K rpadmky dyHKUMM 2
Tema 10.6 MpoceccnoHansHO OpMEHTUPOBAHHOE coaepKaHue
duranyeckmn cmbicn | 147 | PU3NYECKUM CMbICI NPOU3BOAHON B NpodecCUOoHanbHbIX 3agadyax 2
NpPoOn3BOAHON B dunsmyecknn (MEXaHNYECKMIA) CMbICIT NPON3BOAHON. [MpnuMeHeHne Npon3BogHON st
npogeCccnoHasbHbIX onpegeneHnsa CKOpoCTuU npouecca, 3agaHHoro opmynon unu rpadonkom
3agadax
Tema 10.7 CopgepxaHne y4ebHoro maTtepunana
MpumeHeHne 148 | MOHOTOHHOCTb (pyHKLUUUN. TOUYKU IKCTpeMyMma. 2
Npoun3BOAHOM K BospactaHue u ybbiBaHMe pyHKLUMM, COOTBETCTBME BO3pACTaHUA 1 yObiBaHWS yHKLMM
nccneaoBaHuio PyHKLMI 3HaKy nNpou3BoaHON. [ToHATNE NPON3BOAHON BhICLLErO NopsaKa, COOTBETCTBUE 3HAKA
Ha  MOHOTOHHOCTb W BTOPOW NPOM3BOAHOW BbIMYKIOCTU (BOrHYTOCTM) (DYHKLUMKN HA OTPE3KeE.
3KCTPEMYMbI 149 | MpU3HaKN MOHOTOHHOCTU U IKCTPEMYMOB (DYHKLIUK. 2
3agayn Ha MakCUMyM U MUHUMYM. MOHATUE acMMNTOTbI, CNOCO6bI MX OnpeaeneHuns.
150 | NoHATMe acUMNTOTbI, CNOCOOLI X onpeaeieHuUs. 2
Tema 10.11 CopgepxaHne y4ebHoro maTtepuana
Wccnepnosanve dyHkuun | 151 | ARroputm uccnegoBaHmnsa oyHKLUM U NOCTPOeHUs ee rpadymka ¢ NOMOLLbIO 2
N NOCTpoeHue rpadonkoB Npon3BOAHOWN.
Anroput™m nccnenosaHns OyHKLNA 1N NOCTPOEHNS ee rpadmka ¢ MOMOLLBbIO
Npoun3BoAHON. [locTpoeHne rpadnkoB MHOMOUYSIEHOB C UCMOSb30BaHNEM annapaTa
MaTeMaTU4eCKOro aHanuaa. Victopms pasBuTusa MaTtemMaTMyecKoro aHanmaa
152 | UccnepoBaHue thyHKLUIM M NOCTPOEHue rpachukoB 2
153 | UccnepoBaHue chyHKLUM U NOCTPOEHue rpachukoB 1
Tema 10.12 CopepxaHue yyebHoro matepuana
Hanbonbluee n | 154 | Hambonbliee n HaMMeHbLlUee 3HaYeHUs (PyHKLUM Ha OTpe3Ke 2
HaUMeHbLLIEEe 3Ha4yeHus HaxoxxgeHne HanbonbLlero u HaMMeHbLLEro 3HaYeHUs (PYHKLUKN Ha OTpesKe.
dyHKUMM Ha OTpeske MprMeHeHne NPON3BOAHON OS5 HAXOXOEHUSA HAUNYYLIEro peLeHns B NPUKNagHbIX
3afavax, Ansg onpegeneHns CKOpoCcTu npouecca, 3agaHHoro opmynon nnu rpadonmkom
Tema 10.13 MpodreccnoHanbLHO OPUEHTUPOBaAHHOE coAepKaHue
HaxoxgeHve 155 | ®u3nyecKnu CMbIC NPOM3BOAHOM B NpodheccroHanbHbIX 3agavax 2
onTUMarnsbHoro 156 | FleomeTpuyeCKUM CMbICI NPOU3BOAHOMN B NpodpeccrMoHarnbHbIX 3aga4vax 2
pesynbtata C NOMOLbIO | 157 | HaxoxaeHue onTUMaribHOro pesyrnbTata ¢ NOMOLLbLIO NPOM3BOAHON B 2
NPOV3BOAHOM B NpaKTMYecKUx 3agayvax

NpPpakTn4eckmnx 3agadax




Tema 10.14 158 | KoHTponbHasa pabota Ne 11 no teme «lpomnsBoagHas hyHKLNN» 2
Peluenune 3agau.
MpousBoaHas dyHKUUN,
ee NpuMeHeHve
Pasgen 11. NepBoobpa3Hasa pyHKLUN, ee NPpUMEHEeHUue 18
Tema 11.1 CopepxaHue yyebHoro matepunana
MepBoobpasHas 159 | NepBoobpa3Hasa dpyHkumK. NMpaBuna HaxoXxaeHUs NepBoobpasHbIX 2 OK-02, OK-
dyHKUMM 3agada 0 BOCCTAHOBNEHUN 3aKOHa OBWXKEHUNS MO M3BECTHOM CKOpOCTU. [oHATHe 03, OK-04,
nHTerpupoaHunsa. O3HaKOMIIEHME C MOHATMEM MHTErpana n nepsoobpasHon ang OK-07
dyHkuun y=f(x). PeueHne 3agay Ha cBA3b NepBOoOOGpa3HON 1 ee NPOU3BOAHOMN, MK-1.3, MNK-
BblYMCNEHNE NepBOOOpasHOM ansa gaHHon dyHKuumn. Tabnvua dopmyn Ans HaxoXaeHns 2.3
nepsoobpasHbiX. MI3ydeHne npaBun BblYUCNEHUS NepBOOBPa3HOM
160 | NepBoOOGOpa3sHble aneMeHTapHbIX PYHKLMN 2
BbluncneHme nepBoobpasHbiX PyHKUMM NPpU NoMoLmM Tabnuupl.
Tema 11.2 CopgepxxaHne y4ebHoro maTtepuana
Mnowaab 161 | HeonpegeneHHbIN nHTErpan 2
KPVBOJSTMHENHOM BblunmcneHme HeonpeaeneHHbIX MHTErpanoB ¢ NCNOMb30BaHMeM Tabnuubl MHTErpanos.
Tpaneuun. ®opmyna | 162 | UHTerpan, ero reomeTpuyecknni u ousanmyecknuin cMbIcn. 2
HbtoToHa — JleibHuua WHTerpan, ero reoMeTpu4ecknin n ousndeckuin CMbICH. BeluncneHme nHterpana no
dopmyne HotoToHa-JlenbHmua
163 | OnpeaeneHHbIN UHTErpan 2
"eomeTpudecknin n pusnyecknin CMbiCi onpeaeneHHoro nHrerpana. ®opmyna
HbtoToHa— JlenbHuua
Tema 13.3 MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHue
OnpegeneHHbIn 164 | PeweHue 3agay Ha NPMMeEHEHUE UHTerpana ans BblunMcneHnsa nusnvecknx 2
nHTerpan B BeJIMYUH
npodeccmnoHansHom 165 | PeweHune 3agay Ha NnpMMeHeHUe MHTerpana ana BbIMMCIIeHUA nnowlagen 2
OEATENbHOCTU U XKN3HU
Tema 13.4. PelweHue CopepxaHue yd4ebHoro matepuana
3ajlad Ha HaxoXaeHne 166 | KoHTponbHasa pabota Ne 12 no Teme «MHTerpanbHble NCYNCIIEHNAY 1
nepBoobpasHon n ee
NpPYMeHeHne
KoHcynbTauum 3
JK3ameH 6
Bcero 340




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUUMIIUHDI

3.1. lna peanusauuu nporpamMmmbl AUCLMUNMWUHbI OO0MKHbI ObITb NPeAyCMOTPEHbI
cneayrowme cneumnanbHble NOMELLEHUS:

Peanunsauma nporpammbl  gucuunivHbl  TpebyeT Hanuuua  y4yebHoro kabuHeTa
MaTeMaTuKu.

O6opynoBaHue yyebHoro kabuHeTa:

- Nocafo4YHble MecTa No KonnyecTsy obyyaroLmxcs;

- pabo4yee MecCTO npenogasartens;

- KOMMAEKT y4eBHOo-HarnsaHbIx nocobui;

- KOMMMEKT 3NEKTPOHHbIX BUAeoMaTepmarnos;

- 3a4aHns ANA KOHTPOIbHbIX paboT;

- NpodeCcCcnoHanbHO OPUEHTUPOBAHHLIE 3adaHUS;

- MaTepuanbl 3Kk3amMmeHa.

TexHunyeckne cpeacTea obyveHus:

- NepCOoHarnbHbIA KOMMNBITEP C JIMLEH3MOHHBIM MPOrpaMMHbIM 0becnevyeHnem;

- MPOEKTOP C IKPAHOM.

3.2. UHdhbopmaumoHHoe obecneyeHue peanusaumm NnporpaMmmbil

3.2.1. OCHOBHbIe Ne4YaTHble u3gaHus

1. Anrebpa n Ha4ana aHanmsa. 10-11 kn.: yyebHuk /LL.A. Annmos, KO.M. KonsaruH,
M.B. Tkauyéma [u gp.]. — M.: lNpoceeweHne, 2016.

2. [eomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: npocselueHne, 2016.

3. FeomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsaH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: MNpoceelueHne, 2014,

4. [NapasH A.A. Matematuka: yuebHuk ans CroO. /A.A. JagasH. — 3- e uag. -
M.®opym, 2013.

5. DapaaH A.A. COopHuk 3agay no matematuke: ydeb. nocobme gns CIO /AA.
HapasH. — 3-e n3g. — M.®opym, 2013.

3.2.2. QNeKTPOHHbIe U3paHnsa

1. Bcepoccuinckune nHtepHeT-onumnunagbl. - URL: https://online-olympiad.ru / (gaTa
obpaitenunsa: 12.07.2022). - TeKCT: 3NEKTPOHHbIN.

2. EgnHag konnekumsa umdposbix obpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (aaTta obpawerus: 08.07.2022). - TeKCT: 3NEKTPOHHbIN.

3. MHdopmaumoHHaa cuctema «EguHoe okHO poctyna K obpasoBaTenbHbIM
pecypcam». - URL: http://window.edu.ru / (gata obpaweHusa: 02.07.2022). - TekcrT:
SNEKTPOHHbIN.

4. HayyHas anekTpoHHasa oubnuoteka (HOB). - URL: http://www.elibrary.ru (gata
obpaitenunsa: 12.07.2022). - TeKCT: 3NEKTPOHHbIN.

5. OTkpbITbin  KONNemk. MaTtematmka. - URL: https://mathematics.ru / (gata
obpatueHus: 08.06.2022). - TeKkCT: aneKTPOHHbIN.
6. lNosTopum matematmky. - URL: http://www.mathteachers.narod.ru / (pata

obpaiueHus: 12.07.2022). - TekCT: aneKTPOHHbIN.
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http://www.elibrary.ru/
https://mathematics.ru/
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7. CnpaBOYHUK

no mMaTemMmaTuke

ans

LLIKOJIbHMNKOB. -

https://www.resolventa.ru/demo/demomath.htm / (aata obpaweHusa: 12.07.2022). - TekcT:

3NEKTPOHHbIN.

8. CpegHasa matemaTtuyeckass uHTepHeT wkona. - URL: http://www.bymath.net /

(naTa obpaweHns: 12.07.2022). - TeKcT: aNEKTPOHHbIN.

9. ®epepanbHbii noptan «Poccuiickoe obpasoBaHmne». - URL: http://www.edu.ru /

(naTa obpaweHuns: 02.07.2022). - TeKkcT: aNEeKTPOHHbIN.

denepanbHbli  LEHTP MHGOPMaLMOHHO-06pa3oBaTeNnbHbIX PEecypcoB. -

URL:

http://fcior.edu.ru / (aata obpaweHus: 01.07.2022). - TeKcT: aNEKTPOHHbIN.

4. KOHTPOIb U OLIEHKA PE3YNIbTATOB OCBOEHUA YYEEHOW OUCLUMMNUHDI

KoHTponb M oueHKa pe3ynbTaTOB OCBOEHUsi 06LieobpasoBaTenbHOW OUCUMMIUHGI
packpbIBalOTCA Yepe3 ANCUMMIIMHAPHbIE pe3yrnbTaTbl, HanpaBneHHble Ha hopMUpOoBaHMe

o6Wwmx n npodeccnoHanbHbIX KOMMETEeHUMUA No pasgenaM U TemMaM COoAepXaHusi

yyebHoro martepuana.

O6bwas/npoceccuoHan Paspgen/Tema Tun OUEeHOYHbIX
bHasA KOMMNeTeHUuns MeponpuATUs

OK 01. BbibupaTtb P1,Tema 1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
cnocobbl pellerns 3agad | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6 | YCTHbIlA onpoc
npodeccmnoHarnsLHoOn P 3, Tembl 3.1, 3.2, 3.3-0/c, 3.4 MaTtemaTtuyeckmin
JEeATEerNbHOCTN P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
NPUMEHNTENBHO M-olc, 4.8, 4.9, 4.10, 4.11 ngmesmayanbHasa
K pasnu4yHbiM koHTekcTam | P 5, Tembl 5.1, 5.2 camocTosiTensHas

P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6 - paboTa

olc MpeacTtaeneHne

P7, Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Tembl 8.1, 8.2, 8.3,8.4,8.5, P9,
Tembl 9.1,9.2,9.3,9.49.5

P 10, Temsnl 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3 M-o/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
M-o/c

npakTn4eckmx paboT
3almTa TBOPYECKMX
pabot

3awmTta
MHOUBMAYaNbHbIX
NpPOEKTOB
KoHTponbHasa paboTa
BbinonHeHwue

P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun
OK 02. Ncnonb3oBaTtb P1, Tema1.1,1.2,1.3M-0/c,1.4,1.5,1.6 TectnpoBaHue
COBpPEMEHHbIEe cpeacTea P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
nowucka, aHanusa u P 3, Tembl 3.1, 3.2, 3.3 T1-0/c, 3.4 MartemaTtunyeckmin
WHTepnpeTauum P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | ONKTaHT
MHopmaLmn, n M-olc, 4.8, 4.9, 4.10, 4.11 WHuauengyanbHas
NHGOPMALIMOHHbIE P 5, Tembl 5.1, 5.2 camMmocTosiTenbHasi
TexHornoruv ans P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6 paboTa
BbIMOMTHEHNS 3a4au P7,Tembl 7.1,7.2,7.3 Mpeactaenexne
npogeccmnoHarnbHom P 8, Tembl 8.1, 8.2, 8.3,8.4,8.5, P9, pe3ynbTaToB
JesTenbHOCTH Tembl 9.1, 9.2, 9.3,9.4,9.5 npakTn4eckmx pabot

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 IM-o/c, 11.4,
11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P 13, Temb 13.1, 13.2, 13.3, 13.4, 13.5

3awmTa TBOPYECKMX
pabot

3awmTa
MHONBMAYaANbHbIX
NPOEKTOB

URL:



https://www.resolventa.ru/demo/demomath.htm

M-ol/c
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

KoHTponbHasa paboTa
BbinonHeHne

M-o/c 3K3aMeHaLMOHHbIX
3agaHumn

OK 03. lNMnaHupoBatb 1 P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
peanu3oBbiBaTb P2 Tembl 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YCTHbIN onpoc
cobcTBEeHHOE P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4 MaTtemaTuyeckmn
npodeccmnoHanbHoe U P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 46, 4.7 | pUKTaHT
JINYHOCTHOE pasBuUTHeE, M-olc, 4.8, 4.9, 4.10, 4.11 MHauenayanbHas
npeanpuHUMaTeribCKyo P 5, Tembl 5.1, 5.2 camocTosTensbHas
[eATernbHOCTb B P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 - paboTa
npogeccnoHansHom olc MpeacTtaeneHne
cdepe, ncnonb3oBaTtb P7 Tembl 7.1,7.2,7.3 pes3ynbTaToB

3HaHWA No oMHAHCOBOM
rPamMoTHOCTU B
Pa3fINYHbIX XXU3HEHHbIX
cuUTYyaumax

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

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

P 10, Temsnl 10.1, 10.2, 10.3, 10.4

P11, Temnl 11.1, 11.2, 11.3 M-o/c, 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
M-o/c

npakTn4eckmx pabot
3awmTa TBOPYECKMX
paboT

3awmTa
MHONBMAYaANbHbIX
NPOEKTOB
KoHTponbHas paboTta
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLNOHHbIX
M-o/c 3apaHunn
OK 04. 3ddekTnBHO P1,Tema 1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
B3anModencTBoBaTb U P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 -0/c, 2.6 | YCTHbIN onpoc
paboTaTb B konnektuee n | P 3, Temnl 3.1, 3.2, 3.3 M-o/c, 3.4 MaTtemaTtuyeckun
KomMaHae P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
M-olc, 4.8, 4.9, 4.10, 4.11 MHanengyanbHas
P 5, Tembl 5.1,5.2 camMmocTosiTenbHas
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 - paboTa
olc MpeacTtaeneHne
P7 Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Temnl 8.1, 8.2, 8.3,8.4,8.5,P 9,
Tembl 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temnl 10.1, 10.2, 10.3, 10.4

P11, Temn 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 1.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P 13, Temnl 13.1, 13.2, 13.3, 13.4, 13.5

npakTn4eckmx paboT
3almTa TBOPYECKMX
paboTt

3awmTta
MHONBMAYaANbHbIX
NPOEKTOB
KoHTpornbHasa paboTa

M-o/c BbinonHeHne
P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLUMOHHbIX
M-o/c 3agaHun
OK 05. OcywiecTtenaTb P1,Tema1.1,1.2,1.30-0/c, 1.4,1.5, 1.6 | TectuposaHue
YCTHYIO U MUCbMEHHYHO P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
KOMMYHMKaLWIo Ha P 3, Tembl 3.1, 3.2, 3.3 T1-0/c, 3.4 MartemaTtunyeckmin
rocygapCTBEHHOM A3bIKe P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
Poccuinckon degepaunn M-olc, 4.8, 4.9, 4.10, 4.11 WHauengyanbHas
C y4eTom ocobeHHoCTeN P 5, Tembl 5.1, 5.2 camMmocTosiTenbHasi
coumnarnbHOro n P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 - paboTa
KyNbTYPHOIO KOHTEKCTa olc MpencraeneHue
P7,Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Temb! 8.1, 8.2, 8.3, 8.4, 8.5,

P9 Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

npakTU4eckmx paboT
3awmTa TBOPYECKMX
paboTt

3awmTa
NMHAMBUAYaNbHbIX




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

NpPOEeKToB
KoHTponbHas paboTta
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun
OK 06. MposiBnaTb P1,Tema1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
rpakgaHcKo- P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 - YCTHbI onpoc
NaTPUOTUYECKYHO olc MaTtemaTudeckui
nosuuuio, P7 Tembl 7.1,7.2,7.3 OUKTaHT
AEeMOHCTpMpoBaTh P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, P 14, MHauengyanbHas
OCO3HaHHOE noBegeHne Tembl 14.1, 14.2, 14.3, 14.4, 14.5 -o/c camMmocTosiTenbHasi
Ha ocHoBe paboTa
TPaaULMNOHHbBIX MpeacTtaenexne
obLevyenoBe4eckmx pesynbTaToB

LieHHOCTEW, B TOM Yucne
C Y4EeTOM rapmMoHM3aLmm

npakTu4eckmx paboT
3awmTa TBOPYECKMX

MeXXHaLMOHanbHbIX U paboTt
MEXPEnUrno3HbIX 3awmTa
OTHOLLIEHUI, NPUMEHATL MHONBMAYaANbHbIX
cTaHgapTbl NPOEKTOB
aHTUKOPPYNLMOHHOIO KoHTponbHas paboTa
noBeaeHns BbinonHernune
9K3aMeHaLMOHHbIX
3aJaHunn

OK 07. CogencrtBoBaTb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
COXpaHeHUo P2 Tembl 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YCTHbIN onpoc
OKpy>KatoLLen cpeabl, P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4 MaTtemaTtuyeckum
pecypcocbepexeHuto, P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | ONKTaHT
NPUMEHATL 3HaHKSA 00 M-olc, 4.8, 4.9, 4.10, 4.11 WHauenayanbHas
M3MEHEHUN KnuMarTa, P 5, Tembl 5.1, 5.2 camMmocTosiTenbHas
NPUHLUUNBI 6EPEXTMBOrO P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 I- paboTa
NPOn3BOACTBA, olc MpencraeneHne
3PP EKTUBHO P7 Tembl 7.1,7.2,7.3 pesynbTaToB
JencTBoBaTb B P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, npakTn4eckmx pabot
ypesBblYanHbIX P9, Tembl 9.1,9.2,9.3,9.4,95 3auwmra TBOpYECKNX
cuUTyaumusax P 10, Temnl 10.1, 10.2, 10.3, 10.4 pabot

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4, 3awmTa

11.5, 11.6 M-o/c, 11.7 vHaAMBUOYyasbHbIX

P12, Tembl 12.1, 12.2, 12.3, 124 NPOEKTOB

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

KoHTponbHas paboTa
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun

P1,Tema1.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
MK 2.1 CTpykTypupoBaTh | P 2 Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCcTHbI onpoc
unppoBble AaHHble Ans | P 3 Tewmwl 3.1, 3.2, 3.3 M-o/c, 3.4 MaTtematuyeckun
nyGnukauum P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT

M-olc, 4.8, 4.9, 4.10, 4.11 WHameuayanbHas

P 5, Tembl 5.1,5.2 camMmocTosTenbHas

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1- paboTa

olc MpencraeneHue

P7,Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,
P9, Tembl 9.1, 9.2, 9.3,9.4,9.5
P 10, Tembl 10.1, 10.2, 10.3, 10.4

npakTu4ecknx paboT
3alunTa TBOPYECKMX
pabot




P11, Temnl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 N-
olc

3awmTta
MHONBMAYaNbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHne
3K3aMeHaLMOHHbIX
3agaHumn
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