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1. O6wan xapaKTepucTMKa npumepHou paboueit nporpammbi
obuweobpasoBartenbHOM gucuunamHbl «MaTtemaTuka»

1.1. MecTo OTUCHUIUIMHBI B CTPYKType MPOQeCcCHOHANBHOW 00pa30BaTeNbHON MPOrpaMMbI
CIIO:

OO6meoOpa3oBarenpbHas JUCHUIUIMHA «MaTemaTtukay SBiISeTcsl 00s3aTeNbHOW YacThIO
o0meo0pa3oBaTenbHOrO  IMKJIAa  oOpasoBarenbHoi  mporpamMmbl  38.02.01 DOkoHomMHKa H
OyxranTepckuil ydeT (1o OTpacisiM)

1.2.1. Heab q(ucuuninHbl

Copepxanne mporpammbl 00meodpazoBatenpHoi quctuminael «O/[.11 Matemarukay
HaIpaBJICHO Ha JOCTIKECHHUE PE3yJIbTaTOB €€ U3yUYeHHs B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
COO c yuerom npodeccuonanpuoi Hanpasiennoctu GI'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHSI 0011€00pa30BaATEeIbLHON IMCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
B pesynbrate ocBoeHus yuebnoi nucruruinael O/l.11 Matematuka oO0yJaromuics: T10KeH
obnanate mnpenycmorpeHHbIMH PI'OC mno cneumansHoctd CIIO  38.02.01 DOxoHoMuKa U
OyxranTepckuil yueT (1o OTpacisiM) CIEIYIOIUMU pe3yabTaTaMu, YMEHUSIMU, 3SHAHUSIMHU:
JMYHOCTHBIX:
— c(OpPMUPOBAHHOCTH TMPEACTABICHUIA O MaTeMaTHKe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CpeACTBE MOACTUPOBAHNUS SBICHUH U TPOLIECCOB, HJIESX U METOJIaX MAaTEMaTHKH;
—— T[OHMMaHWe 3HAYUMOCTH MAaTEeMaTWKH JUIi  HayYHO-TEXHHYECKOTO  Iporpecca,
c(OpMHPOBAHHOCTH OTHOIIEHHUS K MaTeMaTHKE KaK K YacTH O0IIeYeI0BEYECKOI KYIbTYpPhI uepes
3HAKOMCTBO C MCTOpPHEH pa3BUTHs MaTEMaTHKH, JBOJIIOIMEN MaTeMaThyecKuX uJen; ——
pa3BUTHE JIOTMYECKOTO MBbIIUICHUS,, MPOCTPAHCTBEHHOTO BOOOpaXEHUS, AITOPUTMHUECKOMN
KYJbTYPBbI, KPUHTUIHOCTH MBITIJICHUS Ha yPOBHE, HEOOXOTUMOM TS Oy IyTeit
npoeccHoHambHONW AESATEeIHHOCTH, U TPOJOJDKEHUS 00pa3oBaHWs M CaMOOOpazoBaHUS; ——
OBJIA/ICHUE MAaTEMAaTUYCCKUMU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMH B TIOBCETHEBHOW KHU3HH,
JUISL OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIMIUIMH U JTUCIMIUIMH TPOQEeCcCHOHATBHOTO
LUKJIA, IS TIOTyYeHHsI 00pa3oBaHus B 00J1aCTAX, HE TPEOYIOMMX YIITyOJIeHHOW MaTeMaTHIECKOM
MOJATOTOBKU;
—— FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caM000pa30BaHMIO, HAa TPOTSHKEHUN
BCEH KU3HH; CO3HATEIBHOE OTHOIIICHNE K HETIPEPHIBHOMY 00pa30BAHUIO KaK yCIOBUIO YCIEIITHON
MpodeCCHOHATILHON M O0IIECTBEHHOM JIeITeIbHOCTH;

—— TOTOBHOCTH W CIIOCOOHOCTh K CaMOCTOATEIbHOMN TBOPYECKON U
OTBETCTBEHHOU JEATEIILHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTE/IbHOM,

OOIIIECTBEHHO  IIOJE3HOH, Yy4eOHO-MCCIENOBATENbCKOM, MPOEKTHOM M JOpyrux  BHIAX

JEATENBHOCTH;

—— OTHOIIEHHE K MPO(ECCHOHATBHON AEATENbHOCTH KaK BO3MOYKHOCTH y4yacTUsl B PELICHUU

JMYHBIX, OOILECTBEHHBIX, FOCYJapPCTBEHHBIX, OOLICHAIIMOHAJIBHBIX [TPOOJIEM;

. MeTalnpeIMeTHbIX:

—— YMEHHE CaMOCTOSITEIBbHO ONpPEHENATh LEIM JAEATEIbHOCTH M COCTAaBJISATH ILIAHBI

JEATEIIbHOCTH;  CaMOCTOSITENIBHO — OCYILECTBIIATh, KOHTPOJIMPOBAaTb M KOPPEKTHPOBATH

JEeATENBHOCTD; HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIs JOCTHKEHHUS [TOCTABIICHHBIX LIeJIeH 1

peanu3alyy IUIaHOB JIEATENIbHOCTH; BbIOMpATh YCHEIIHbIE CTPAaTErMd B Pa3IMUHBIX CUTYaLUsX;

—— YMEHHME MpPOAYKTUBHO OOLIATBCA U B3aUMOJCICTBOBaTH B IIPOLIECCE COBMECTHOU

JeSITeTbHOCTH, YYUTHIBATH MO3HULUHU IPYTHX YYACTHUKOB JIEATEIBHOCTH, 3PPEKTHUBHO pa3pearhb

KOH(JIUKTHI;



—— BJaJ€HUE HaBbIKAMH TIO3HABATEIHHOW, Y4eOHO-MCCIIEIOBATEILCKOM ¥  TPOSKTHOU
JESATeNIbHOCTH, HAaBbIKAMU  pa3pelleHus MpoOsieM; CHocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIbHOMY IMMOMCKY METOJOB PELICHHs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IU4HbIX
METO/IOB [TO3HAHMS;
—— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OPMALMOHHO-TIO3HABATEILHON
JEeSATEeNIbHOCTH, BKJIIOYAsh YMEHUE OPHUEHTHPOBATHCA B PA3IMUYHBIX MCTOYHHMKAX HH(OpMaLuwy,
KPUTHYECKH OIICHUBAThb W HMHTEPIPETUPOBATh WH(POPMALMIO, IOJNy4aeMyl0 M3 pa3IMYHBIX
WCTOYHUKOB;
—— BJIaJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCIIOJIb30BATh aICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
—— BJIa/ICHUE HaBbIKaMU MMO3HABATEJILHON pedIiekcun Kak OCO3HaHMSI COBEPIIAEMbIX IEHCTBUI U
MBICIIUTENIBHBIX MIPOLECCOB, UX PE3yJIbTaTOB M OCHOBAHWM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 3324 U CPEJICTB JJISl UX IOCTHXKECHHUS;
—— IeJeYCTPEeMJICHHOCTh B TOMCKAX W TPUHSATHH PEHICHUH, COOOpPa3UTEIbHOCTh U WHTYHIIUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIOCOOHOCTh BOCIPUHUMATH KpacoTry U
FapMOHMIO MHPA;
. npeAMeTHbIX:
—— c(hopMUPOBAaHHOCTD MPEJCTABICHUNA O MaTeMaTHKE KaK 4acTH MHPOBOH KyJIbTYPHI U MeCTe
MaTeMaTHKH B COBPEMEHHOH IMBHIM3AIMH, CIIOCO0AX OMUCAHHUS SBICHUH pealbHOrO MHpa Ha
MaTeMaTUYeCKOM SI3bIKE;
— c(hOPMHUPOBAHHOCTb NPEJACTABICHUNA O MaTEeMaTHUYECKUX MOHATUAX KaK BayKHEHIIMX
MaTeMaTHYECKUX MOJEIAX, MO3BOJISIOIIUX ONMCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U SBICHMUS,
MIOHUMAaHHWE BO3MOXXHOCTH AaKCHOMATHYECKOTO TMOCTPOEHUSI MaTeMaTH4YeCKUX TEOpuu; ——
BJIaJIEHUE METOAAMU J0Ka3aTeIbCTB U aJTOPUTMOB PEILLICHUS, YMEHUE UX MTPUMEHSATh, IPOBOJIUTh
J0Ka3aTellbHbIE PacCyKIECHUS B XO/€ PeIleHus 3a1ay;
—— BIAJCHWE CTAHJAPTHBIMM NpPHUEMaMU pEHICHHUS PALUOHAIBHBIX U HUPPaIlMOHAIbHBIX,
MOKAa3aTebHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPABHCHWH W HEPABEHCTB, HUX CHCTEM;
HCIOJIb30BaHUE FOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIE JJI TIOUCKA MyTH PEIICHUS U
WUTIOCTPALIMY PELIEHUs] YPaBHEHUI U HEPAaBEHCTB;
— c(OpMHUPOBAHHOCTh NPEACTABIEHUH 00 OCHOBHBIX NOHATUSAX MAaTEMAaTHUYECKOIO aHAIM3a U UX
CBOWCTBaX, BIJQJCHHE YMEHHUEM XapaKTepu30BaTh IOBEACHHWE (YHKIUHA, MCIIOIb30BaHHE
MOJTYYEHHBIX 3HAHUM JIJIS1 OTIMCAHMS M aHAJIM3a pealbHbIX 3aBUCMMOCTE;
—— BJIQJICHUE OCHOBHBIMU TIOHSATUSIMH O IUIOCKMX M TPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢urypax, UX OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTbh YMEHUS PACIO3HABATh T€OMETPUUYECKHE
¢Gurypsl Ha uepTeXax, MOJAEISIX W B PEATbHOM MHpE;, TNPUMEHEHHE H3y4YCHHBIX CBOWMCTB
reoMeTpuyeckux ¢Guryp u (GopMyn ans  pelieHuss TEeOMETPHUYECKHMX 3aJad M 3a1ad  C
MPAKTUYECKUM COJIEPKaHUEM;
— c(OpMHUPOBAHHOCTh MPEJCTABIEHUN O MpoLEeccax U SBICHHUSX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUYECKHUX 3aKOHOMEPHOCTSAX B pEAIbHOM MHpE, OCHOBHBIX IOHATHUAX
3JEMEHTApHOW TEOpUU BEpPOSITHOCTEM; YMEHUHW HAaXOAUThb U OLEHUBATh BEPOSITHOCTU
HACTYIUJICHHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYaLUsAX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4aiHbIX BEJIUYUH;
—— BJIaJICHUE HABBIKAMU HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrpPaMM IPH PELICHUU
3a/1au.

B pe3ynbrare ocBOEHUS TUCUUIUIMHBI 00YYaIOIUICS 10JKEH 3HATh!
- 3HAaYeHHe MAaTeMaTUYECKOM HayKH JUIsl pEelIeHUs 3a/1a4, BOSHUKAIOIIKUX B TEOPUH U MPAKTHKE;
- MHAPOTY | B TO K€ BPEMs OTPAaHHUYECHHOCTh TPUMEHEHUSI MAaTEMAaTHIECKIUX METOJIOB K aHATIU3Y H
WCCJIEI0BAHMIO TIPOIIECCOB U SIBJICHUH B TIPUPOJIC M OOIIECTRE;
- 3Ha4YeHHWE MPAKTUKH M BOMPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHuKe i (GOpMHUpOBaHHS U
pa3BUTHS MAaTEMATUYECKON HAYKHU;
- HCTOPHIO Pa3BUTHS MOHATUS YHUCIIA, CO3/IaHUSI MATEMATUYECKOTO aHANIM3a, BOSHUKHOBEHUS U
Pa3BUTHUS TEOMETPUH;



- YHHMBEpCaJIbHBII XapakTep 3aKOHOB JIOTUKH MaTEMaTUYECKUX
paccyKIeHUH, UX IPUMEHUMOCTb BO BCEX 00JIACTAX 4EI0BEUECKOM NeATEIbHOCTH.

B pesynbrare 0ocBOSHUS TUCITUTUIMHBI O0YJAIOIIUIACS TOJDKEH YMETh:
- BBINOJHATH apuU(PMETHUSCKUE NCHUCTBUSA HAJl YHUCIAMH, COYETas YCTHBIE M TUCHbMCHHBIC
HpI/IéMI)I; HaXOIUTHb HpI/I6HI/DKéHHBIC 3HAUCHHA BCJIWYUH U HOrpCIIHOCTHU BBEIUMCIICHUN
(abcomoTHAs M OTHOCHTEbHAS TTOTPEITHOCTH ); CPABHUBATh YHCJIOBBIC BBIPAXKEHUS, - HAXOIUTh
3HAYEHHUS CTCTNCHH, KOpHS, Jorapudma, TPUTOHOMETPUYCCKHX BBIPAKCHWH Ha OCHOBE
oTpeeNieHus], UCTOIb3ysl MPH HEOOXOAMMOCTH WHCTPYMEHTAIbHBIE CPENICTBA; ITOJH30BATHCS
OpUONMKEHHONW  OLIEHKOW MpHM NPAaKTUYECKUX pacyérax; BbBIIOJHATh IpeoOpa3oBaHUs
BBIPQKCHUM, NpUMEHssT (QOpMyIbI, CBSI3aHHBIE CO CBOWCTBAMHM CTEMEHEHW, JorapupmMoB,
TPUTOHOMETPUYECKUX (DYHKIIHI;
- BBIYMCIATH 3Ha4YeHWE QYHKIMM 10 3aJaHHOMY 3HAYCHHIO apryMEHTa IPH Pa3IHYHBIX
crocobax 3amaHusi (PyHKIMH; ONpPENENATh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKIUH,
WUTIOCTPUPOBATh MX Ha rpaduKax; CTPOUTH TpadMKy N3YYEHHBIX (DYHKIUHN, HWIUTFOCTPUPOBATH O
rpaduKy CBOWCTBA 3JIEMEHTAPHBIX (PYHKIIUI; UCIIOIH30BATh MOHATHE (QYHKIMH I OTUCAHUS H
aHaJIn3a 3aBUCUMOCTH BCIINYHH,
- HaxXoIWTh TPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIMA;, WCIOIH30BaTh TPOU3BOAHYIO IS
W3y4YEHHs] CBOMCTB (YHKIIMH U MOCTPOEHHsI ITpadMKOB; pPelaTh 3a1a4y IPUKIaJHOTO XapaKkTepa
Ha HaXO0XJICHUC HaHGOHBIHCFO 1 HAUMCHBIICTO 3HAYCHU A,
- BBIYHCIATH B MPOCTEHUIINX CIydasx IUIOMIATU U 00BEMBI C HCIIOJIB30BAHUEM OIPEIEIEHHOTO
HWHTErpania;
- peuaTb pallnOHAJIbHEIC, IIOKa3aTCJIbHBIC, JIOI“apI/I(I)MI/I‘ICCKI/Ie, TPUT'OHOMETPUUCCKHUE
YpaBHEHUS, CBOJAIIMECS K JIMHEWHBIM W KBaJpAaTHBIM, AHAJIOTUYHBIE CHUCTEMBI YpPaBHEHUH,
HEPABCHCTBA U CUCTCMBI,
- pemaTth TPOCTEHITME KOMOWHATOPHBIC 3ajJaud METOJOM Iepebopa W HCIOJIb30BAHUEM
W3BECTHBIX (DOPMYI; BBIYUCIATH B MPOCTEHIIMX CIIy4asX BEPOSTHOCTH COOBITHH Ha OCHOBE
NoACY€Ta YACIa UCXOJ0B;
- pacmo3HaBaTh Ha 4YepTeXax M MOJCIAX NPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHUTH
TpEXMEpHbIE OOBEKTHI C WX OIHCAHHWEM, U300PaKEHHUEM; ONKCHIBATh B3aMMHOE PACIIOJIOKEHHE
MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE, apIYMEHTHUPYsI CBOM CYKICHHS; U300paxaTb OCHOBHBIC
MHOTOTPAHHUKU U KPYTJIbIE TENA, BBIMOIHATH YEPTEXKH K 3a7a4am;
- CTpOUTH IpOCTeilne ceueHus KyOa, mpU3Mbl, TUPAMUJBI; pEIIaTh MPOCTEUIINE 3a4a4u Ha
HaX0XJICHUE TeOMETPUIECKHIX BEIMYUH (JUIHH, YTJIOB, TUIOMAACH, 00BEMOB).

Ocoboe 3HaueHHnEe TUCIUITHHA uMeeT TTpu popmupoBanuu u pazsutur OK u [TK



O6wue KomneTeHLUU

MnaHupyemble pe3ynbTaTbl 06yueHUn

O6wue

AvcumnanHapHble

OK 01 BbibupaTtb cnocobbl
pelweHns 3aaad
npodeccmoHanbHOM
neaTenbHOCTM
NPUMEHUTENBHO

K Pas/InyHbIM KOHTEKCTam

- TOTOBHOCTb K TpyAy,

MacTepcTBa, Tpyaontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTMBHOW  OeATeNbHOCTM
TEXHO/IOrMYECKOM M COUMANbHOW HanpPaBAEHHOCTH,
CNOCOBHOCTb  MHUUMUMPOBATb, MNAaHMPOBaATb MU
CaMOCTOATE/IbHO BbINO/IHATL TaKYIO AEATE/NbHOCTD;
- NHTepec K Pa3INYHbIM chepam
npodeccnoHanbHOM AeATENbHOCTH,

OBnageHue YHUBEPCANbHbIMU y4ebHbIMK
Nno3HaBaTe/IbHbIMU AENCTBUAMMU:

a) 6a30Bble NOrMYECKNe AencTBUA:

- CaMOCTOATE/IbHO dopmynmnposatb n
aKTyanuMsmMpoBaTb npobnemy, paccmaTpuBaTb €€
BCECTOPOHHE;

- yCTaHaBAMBaTb CYLWECTBEHHbIN MNPU3HAK WM
OCHOBaAHWA ANA CPaBHEHMA, Knaccudukauum w
0606LeHuUsn;

- onpeaenAtb  UenuM  OeAaTeNbHOCTM, 3a4aBaTh
napameTpbl U KPUTEPUU UX AOCTUNKEHUSA;

- BblIBNATb 3aKOHOMEPHOCTM W NPOTUBOPEUUS B
paccmaTpuBaembIX ABAEHUAX;

- BHOCUTb KOPPEKTUBbI B AE€ATENbHOCTb, OLEHUBATH|
COOTBETCTBME pPe3yNbTaToB

uenam, oueHwmBaTb

PUCKKn I'IOCI'IGLI,CTBVIVI AeATENbHOCTH,

-BNaAeTb MeTOAaMM A0Ka3aTeNbCTB, aITOPUTMaMU peLleHUs
3a/a4; ymeHne popmyiMpoBaTb onpeneneHms, akcMombl u
TeEopPEeMbI, NPUMEHSATb UX, NPOBOAUTL AOKa3aTe/lbHble
paccy>KAeHuA B XoAe pelleHns 3a4ay;

- yMeTb ONepMpoBaTb NOHATUAMM: CTEMEHb YACNA, NorapuUdm
4MCNa; YMEHME BbIMOJHATb BbIYMC/IEHME 3HAYEHWNI U
npeobpa3oBaHUA BbIPaXKeHMI CO CTEMNEHAMMU U lorapnudmamu,
npeobpa3oBaHuA ApO06HO-paLMOHaNbHbIX BbIPaXKeHW;

- YMETb ONepMpoBaTb NOHATUAMM: PaLlMOHa/bHbIE,
MppaLMoHanbHble, MOKa3aTebHble, CTeNEHHbIE,
norapudmmnyeckme, TOUroHOMeTPUYECKME YPaBHEHUA U
HepaBeHCTBa, UX CUCTEMbI;

- YMeTb ONepupoBaTb NOHATUAMMU: GYHKLMA, HEMPEpPbIBHAsA
byHKUMA, Npon3BoaHan, NnepBoobpasHasn, onpeaeneHHbIN
WHTErpan; ymeTb HaxXoAUTb NPOU3BOAHbIE 3/1leMeHTapPHbIX
OYHKLMNA, UCMOIb3YA CNPaBOYHbIe MaTepuanbl; UCCNeA0BaTb B
npocTenwmnx cnydaax GyHKLUUN Ha MOHOTOHHOCTb, HaX0AUTb
HanbonbluMe U HaMMeHbLLME 3HaYeHUA QYHKLUIA; CTPOUTb
rpadMKM MHOTOYIEHOB C UCMO/Ib30BaHMEM annapaTa
MaTeMaTUYeCKOro aHaAn3a; NPUMEHATb MPOU3BOAHYIO NPU
peleHMmn 3a4a4 Ha ABUKEHME; pellaTb NPaKTUKO-
OpPUEHTUPOBAHHbIE 33Ja4M Ha HauboNblUME U HAUMEHbLLNE
3HaYeHUA, Ha HaXOXAEeHME NYTU, CKOPOCTU U YCKOPEHMUS;

- YMeTb ONepMpoBaTb NOHATUAMMU: paLMoHanbHaa QYHKLUMS,

- Pa3BunBaTb KpeaTUBHOE MbllWINEHNE NMPU pelleHnn

noKasaTtesibHan GyHKUMA, cTeneHHaa GyHKLMS,




MKM3HEHHbIX Npobaem
6) 6a3oBble nccienoBaTeNbCKME AENCTBUA:

- BNageTb HaBblkaMn yyebHO-Mccnen0BaTeNbCKOM U
NPOEKTHOW AeATeNbHOCTU, HaBblKaMW paspeLleHuns
npobnem;

- BbIABNATb MNPUYUHHO-CIEACTBEHHbIE CBA3UM M
QKTyann3MpoBaTb 3ajayy, BblABUraTb rMNoTesy ee
peleHus, HaxoAuTb

dpPrymeHTbl ANnA

10Ka3aTeNbCTBa CBOUX YTBEP)KAEHMW, 3a4aBaTb
napameTpbl U KPUTEPUM peLleHns;

- aHa/NM3MPOBATb MOJIYYEHHbIE B XOAE PeLleHun
33[a4M pe3ynbTaTbl, KPUTUYECKM OLEHWMBATb MX|
10CTOBEPHOCTb, MPOrHO3MPOBaTb M3MeHeHuWe B
HOBbIX YC/I0BUAX;

-- YMeTb NepeHOCUTb 3HAHWUA B MO3HABATE/IbHYIO U

NPaKTUYECKYIO obnactn KU3HENEATENBbHOCTHU,

- YMeTb MHTErpupoBaTb 3HaHUA W3 pPasHbIX
npeameTHbIx obnacrei;

- BblABUraTb HOBble naewu, npeanaratb
OPUrMHaNbHbIE NOAXOAbl U PeLleHUs;

n CNocobHOCTb nX NCNO/b30BaHMA B

NO3HaBaTe/IbHOM M COLMANbHOM NPaKTUKeE

norapmdmmyeckan pyHKUNA, TPUrOHOMETpPUYECKNE QYHKLUN,
06paTHble PYHKUUU; YMEHUE CTPOUTb rPadUKM U3yYeHHbIX
bYHKUNMI, CNoNb30BaTb rpaduKu Npu U3y4eHMmM NpoLEeCcCoB U1
3aBUCMMOCTEN, NPU peLleHnn 33434 U3 APYTruX y4ebHbIX
NpeAMETOB M 33434 U3 PeasibHOM KU3HW; BbiparkaTb GopmMynamm
3aBMCMMOCTUN MeXAyY BeIMYMHaAMK;

- YMeTb peLlaTb TEKCTOBbIE 33Za4M Pa3HbIX TUMOB (B TOM Yncne
Ha NPOLEHTbI, 4,0/IN M YaCTH, Ha ABUKeHMe, paboTy, CTOMMOCTb
TOBAPOB W YCAYT, HANOTW, 3a4a4M M3 061acTn ynpaBaeHus
VIMYHBIMU U ceMeHbIMM GUHAHCAMM); COCTaBAATb BblPaXKEHUS,
YPaBHEHWUA, HEPABEHCTBA U UX CUCTEMbI MO YCIOBMIO 334a4M,
nccnefoBaTb NONYYEHHOE peLleHne 1M OLEeHMBaTb
npaBAonoAo06HOCTb pe3ynbTaTos;

- YMeTb ONepMpoBaTb NOHATUAMMU: CpeHee apuPMeTUYECKOE,
MeanaHa, Hanbonbluee N HAMMEHbLUEE 3HAYEHUA, pa3MmaX,
amcnepcuna, CTaHAAPTHOE OTKIOHEHWE YNCNOBOro Habopa; ymeTb
N3BNEKATb, MHTEPNPETMPOBATL MHPOPMALMIO, MPEACTABAEHHYIO
B Tabnuvuax, Ha Anarpammax, rpadukax, oTparkatoLLyo CBOMCTBA
peasibHbIX NPOLLECCOB U ABNEHWUI; NPeACTaBAATb MUHPOPMALMIO C
NOMOLLbIO TabAUL, M AMarpaMm; UcCnenoBaTb CTAaTUCTUYECKNE
IaHHblE, B TOM YMC/IE C NPUMEHEHUEM rpadUUYECKUX METOA0B U
SNEKTPOHHbIX CPEeACTB;

- YMeTb ONepMpoBaTb NOHATUAMM: CAYHANHbIN ONbIT U CAyYaliHoe
cobbITWE, BEPOATHOCTb C/Tly4aliHOro COBbITUA; YMEHME BblYNCAATD
BEPOATHOCTb C UCNO/Ib30BaHMEM rPadUYECKUX METOL0B;
NPUMEHATb GOPMY/Ibl CIONKEHUA U YMHOMXKEHUA BEPOATHOCTEN,

KOMBMHaTOpHbIe GaKTbl 1 GOpMybl NPU peLleHn 3a4aY;




OLLeHMBATb BEPOATHOCTM peasibHbIX COObITUIN; 3HAKOMCTBO CO
CNy4aliHbIMW BEMYNHAMMU; YMEHME NPUBOLUTL NPUMEPDI
NpoABAEHWNA 3aKOHA 60NbLINX YNCeN B MPUPOLHBIX U
06LLEeCTBEHHbIX ABNEHUAX;

- yMeTb ONepMpoBaTb NOHATUAMM: TOYKA, MPAMAA, NNOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIM Yron, CKPeLMBaOLWMECA NPAMbIE,
napannenbHOCTb U NepPNeHANKYNAPHOCTb MPAMbBIX U NJOCKOCTEN,
YrON MeXAy NPAMbIMK, YTON MeXAY NPAMOM U NNOCKOCTbHO, Yyron
MeXK 4y NN0CKOCTAMM, PacCTOSIHME OT TOYKM A0 NJOCKOCTY,
paccTosiHME MeXAY NPAMbIMKU, PACCTOAHME MEXKAY NNOCKOCTAMM;
YMeHMe NCNONb30BaTb NPU pPeLeHnm 3a4a4 U3y4eHHble GaKTbl U
TeopeMbl NN1aHUMETPUUN; YMEHUE OLLEHNBATb Pa3Mmepbl 06beKTOB
OKpPY*KatoLLEero Mmmpa;

- YMeTb OnepupoBaTb NOHATUAMMU: MHOTOFPAHHUK, CeYeHune
MHOrOrpaHHUKa, Kyb, napannenenunes, npmMsma, nMpamnaa,
burypa 1 noBepxXHOCTb BPALLEHUA, ULMANHAP, KOHYC, Wap, chepa,
ceyeHunA GUrypbl BpaweHUa, NI10CKOCTb, Kacatowanca chepol,
UMAMHAPA, KOHYCa, NA0Waab NOBEPXHOCTM NMPaMUAbI, NPU3MbI,
KOHYyCa, UWMANHAPA, naowaab cdepbl, 06bem Kyba,
NPAMOYro/IbHOrO Napannenenunesa, NMPamuabl, NPU3Mbl,
UMAWHAPA, KOHYCA, Wapa; YMeHUe n306parkaTb MHOTOrPaHHUKK
M NOBEPXHOCTM BPALLEHWUA, UX CEYEHUA OT PYKM, C MOMOLLBIO
YepPTENKHbIX MHCTPYMEHTOB U 3/IEKTPOHHbIX CPEACTB; YMeHue
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHUE
pacno3HaBaTb NPaBWU/IbHbIE MHOTOrPaHHWKY;

- YMETb ONepupoBaTb NOHATUAMM: ABUNKEHME B MPOCTPAHCTBE,

nogobHbie purypbl B NPOCTPAHCTBE; MCMO/Ib30BATb OTHOLIEHME




naowager nosepxHocten n o6 vemos Nogo6HbIX GUryp npu
peleHnmn 3aaay;

- YMETb BbI4MCAATb FEOMETPUYECKUE BEINYUHDI (OANHA, YroN,
naowaab, 06bem, Naowaab NOBEPXHOCTH), UCNONb3YA
n3yyeHHble GOpPMybl U METOAbI;

- YMeTb ONepmMpoBaTb NOHATUAMM: NPAMOYrO/IbHasA CUCTEMA
KOOPAWNHAT, KOOPAMHATBI TOYKK, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNApHOe NPou3BeAEHUNE, YTO MEXKAY BEKTOPAMM, CYMMa
BEKTOPOB, NPOU3BEAEHNE BEKTOPA HA YMUCN0; HAXOAUTb C
MOMOLLbIO M3YYEHHbIX GOPMYN KOOPAMHATbI CEPeANHbI OTPE3KA,
paccToaHME MeXAy ABYMA TOYKAMU;

- YMeTb BblOMpPaTb NOAXOAALMNA N3YYEHHbIN MeTOA, AN1A pelleHunn
33434M, pacno3HaBaTb MaTeMaTuyeckme GakTbl U
MaTeMaTUYeCcKMe Mogenu B NPUPOAHbIX U 06LLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOANUTL NPUMEPDI
MaTEMATUYECKNX OTKPbITUI POCCUNCKON N MUPOBOI
MaTEMaTUYECKOM HayKW.

- YMEeTb ONepupoBaTb NOHATUAMMK: onpeaeneHne, akcuoma,
Teopema, cneacTBue, CBOMCTBO, NPU3HAK, A0Ka3aTeNbCTBO,
paBHOCU/IbHbIE GOPMYIMPOBKK; YMEHNE GOPMYINPOBATL
06paTHOE M NPOTUBOMONOXKHOE YTBEPHKAEHWNE, NPUBOAUTD
NPUMepbl U KOHTPNPUMEPDI, ICMONb30BaTb METOL,
MaTEMATUYECKOM MHAYKLNKU; NPOBOAUTb AOKa3aTeNbHble
paccy»AeHWA NpU peleHnn 33434, OLEHNBATb IOTUYECKYHO
NPaBUIbHOCTb PACCYKAEHUN;

- YMeTb ONepMpoBaTb NOHATUAMM: MHOXKECTBO, MOAMHOMXECTBO,

onepaunn Hag MHOXXeCTBaMU, yMEHNE NCNOJ/Ib30BaATb TEOPETUKO-
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MHOXECTBEHHbIN annapaT 419 ONUCaHUA peasibHbIX MPOLLECCOB U
ABNIEHMIA NPY PeLUeHNN 3a4a4, B TOM YUCae U3 APYTruX yYebHbIX
npegmeTos;

- YMeTb ONepupoBaTh NOHATUAMU: rpad, CBA3HLIV rpad, fepeso,
UMK, rpad Ha NIOCKOCTU; yMeHMe 334aBaTb M ONKUCbIBATL rpadbl
PasNMyHbIMK cnocobamu; UCNONb30BaTb rpadbl NPU peLleHmm
3a/ay;

- yMeTb CBO6OAHO OnepupoBaTh NOHATUAMMU: COYETAHMUE,
nepecTaHoBKa, YNCNO COYETAHMM, YNC/IO NepPecTaHOBOK; BUHOM
HblOTOHa; yMeHWe NPUMEHATb KOMBUHATOPHbIE GaKTbl U
paccyXAeHua ANA pelweHuns 3a4ay;

-YMETb OMepupoBaTb NOHATUAMM: HAaTypPalbHOE YUCAO, LLeNoe
UMCNO, OCTAaTOK NO MOAY/IO, PaLLMOHaNbHOE YNCIIO,
MPPaLMOHANbHOE YNCNI0, MHOMKECTBA HaTypPasibHbIX, LEeblX,
PaLMOHANbHBIX, eNCTBUTE/bHbIX YNCEN; YMEHME UCNO/Ib30BaATb
NPU3HAKM AETMMOCTU, HAUMEHbLUWI 06NN AenuTenb 1
HauMeHbluee obuiee KpaTHoe, anropuTm EBKAMAA Npu peleHum
3a/1a4; 3HAKOMCTBO C Pa3/INYHbIMM NO3ULNOHHBIMM CUCTEMAMM
cuMcneHus;

- yMeTb CBOHOAHO ONeprpoBaTh MOHATUAMMU: CTEMEHDb C LebiM
NnoKasaTtesiem, KOpeHb HaTypaNbHOM CTeNEeHU, CTeNEeHb C
PaLMOHaNbHbIM NOKa3aTeNIeM, CTEMEHb C AENCTBUTENIbHLIM
(BewecTBeHHbIM) NOKasaTesnem, norapudm Yncna, CUHyC,
KOCMHYC 1 TaHIeHC NPOM3BOJIbHOTO YNCN3;

- YMeTb ONepupoBaTh NOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPABHEHWUN

M HEPABEHCTB, PAaBHOCU/IbHOCTb YPaBHEHWIA, HEPABEHCTB U
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CUCTEM, PaLlMOHa/IbHbIe, MPPALMOHAAbHbIE, MOKa3aTebHble,
CcTeneHHble, Norapudmmyeckmne, TPUroHOMeTpUYeCKue
YPaBHEHUA, HEPABEHCTBA U CUCTEMbBI; YMEHME peLlaTb
YPaBHEHUA, HEPABEHCTBA U CUCTEMbI C MOMOLLbIO PA3/IUYHbIX
NPMeMOB; peLaTb YPaBHEHUA, HEPABEHCTBA U CUCTEMBI C
napameTpoM; MPUMEHATb YPaBHEHWUA, HEPABEHCTBA, X CUCTEMDbI
\ANA pelleHma maTeMaTUYeCcKmnx 3a4a4 1 3a4a4 M3 pasnnyHbIX
ob6nacTei HayKM U peanbHOM KU3HW;

-ymeTb cBO6OAHO onepupoBaTb NMOHATUAMMU: TPadPUK GYHKLMM,
0b6paTHaa GyHKUMA, KOMNO3NLUMA GYHKLNI, IMHENHAA QYHKLMA,
KBaZpaTu4yHasa GyHKUMA, cTeneHHasa GyHKLMA C Lenbim
nokasatenem, TPUroHomeTpmyeckme GyHKuum, obpaTtHble
TPUroHOMeTpUuYeckme GyHKLMM, NOKa3aTeNbHaA U
lnorapnpmmnyeckas PyHKLUU; yMeHNe CTPOUTb rpaPuKm GpyHKLUNIA,
BbINO/IHATL Npeobpa3oBaHmA rpadprKoB GpyHKLUMI;

YMEHWE MCNOb30BaTb rPAadUKM GYHKUNIN ANA N3yYeHUA
NPOL,ECCOB U 3aBUCUMOCTEN NPU peLleHn 3a4a4 U3 Apyrux
y4ebHbIX NpeaAMeTOB U U3 peasibHOM XU3HU; BbipaKaTb
bopMynamn 3aBUCUMOCTU MEXKAY BENUYMHAMMU;

ymeHue cBo60AHO OoNepmnpoBaTb NOHATUAMMU: YETHOCTb PYHKLMM,
NepUoANYHOCTb GYHKLUMKN, OFPAHUYEHHOCTb QYHKLUN,
MOHOTOHHOCTb PYHKLUUM, IKCTPEMYM PYHKUMU, HAanbonbLiee u
HaMMmeHbLlee 3HaYeHMA QYHKLMN Ha NPOMENKYTKE; YMEeHMne
NpoBOAUTb UccneaoBaHne GyHKUNUK;

YMeHMe UCMNoAb30BaTb CBOMCTBA U rpaduKku GyHKUMM ans
peLeHnA YpaBHEHWUIM, HEPABEHCTB M 33434 C MapameTpamu;

n3o6bparkaTb Ha KOOPAMHATHOM MIOCKOCTU MHOXKECTBA PeLLEHN
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YPaBHEHWUI, HEPABEHCTB M UX CUCTEM;

- ymeTb cBOHOAHO onepupoBaTbh NOHATUAMM:
nocnenoBaTelbHOCTb, apudmeTMUecKan nporpeccus,
reomeTpuyeckasn nporpeccua, 6ecKoHe4YHo ybbiBatoLLanA
reomeTpuyecKkan Nporpeccus; ymeHue 3afasatb
nocnefoBaTeNbHOCTH, B TOM YMC/E C MOMOLLBIO PEKYPPEHTHBIX
popmyn;

- YMeTb ONepMpoBaTb NOHATUAMM: HENPEPLIBHOCTb PYHKLUMM,
QcMMNTOTbI rpadmKa GyHKLMM, NepBasn U BTOPas NPOU3BOAHAA
OYHKUMN, FeOMETPUYECKMI N PUIMYECKMI CMbICT NPON3BOAHON,
nepBoobpasHan, onpeaeneHHbl MHTerpan; yMeHne Haxo4uTb
QCMMNTOTbI rpaduKa GYHKLUKU; yMEHUNE BbIYUCNATL NPOU3BOAHbIE
CYyMMbl, NPOM3BEAEHUA, YACTHOTO M KOMMNO3UUUU GYHKLUMUHA,
HaxoAMTb ypaBHEHME KacaTeNbHOM K rpaduky GyHKLMY;
YMEHWE MCNO/b30BaTb NMPOU3BOAHYIO ANA UCCeA0BAHNA
OYHKUNN, ANA HAXOXKAEHUA HAUNYYLLIErO PELIEHMUA B
NPUKNALHbIX, B TOM YMUCAE COLMANTBHO-3KOHOMMUYECKUX U
bn3nYecKmx 3agadax, oA onpeseneHna CKOPoCTU U YCKOPEHUS;
Haxo4MTb Naowaan n o6bembl GUryp C NOMOLLbIO MHTErpana;
NPMBOAMUTL NPUMEPbI MaTEMATUYECKOTO MOAENMPOBAHMUA C
nomolubto gudpdepeHunanbHbIX YpaBHEHNN;

- YMEeTb ONepMpoBaTb MNOHATUAMM: KOMNAEKCHOE YMCNO,
CONpPAYKEHHbIe KOMM/IEKCHbIE YNCA, MOAYNb U apryMeHT
KOMMIEKCHOTO Yncna, Gopma 3anncu KOMNAEKCHbIX Yncen
(reomeTpuyeckas, TpuroHomeTpuyeckasa n anrebpanyeckas);
YMeTb NPOU3BOAUTL apudMeTUYECKME AENCTBUA C

KOMMNNAEKCHbIMU YNCNaMW; NPUBOAUTb NPUMEPDLI NCNOJ1Ib30BaHUA
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KOMMIEKCHbIX YMCen;
- YyMeTb CBOOOAHO OnepmnpoBaTb NOHATUAMMU: cpegHee
apudmeTnyeckoe, megmaHa, Hambobluee U HaMMeHblLUee
3Ha4YeHMWA, pa3max, UCNepcua, CTaHAAPTHOE OTK/IOHEHME ANA
ONUCAaHMA YNCNOBbIX JAHHBIX; YMEHME NCCNEA0BATD
CTAaTUCTMYECKME AAHHbIE, B TOM YMC/E C MTPUMEHEHMEM
rpadmyeckmMx MeToZ0B 1 3IEKTPOHHbIX CPeACTB; rpadryecku
nccnefoBaTb COBMECTHble HAbAOAEHMA C NOMOLLBIO AMarpamm
paccerBaHuWA U IMHENHON perpeccuu;

- YMETb Hax0AWUTb BEPOATHOCTU COObITUIA C UCNONB30BAHNEM
rpaduyecKkmMx MeToA0B; NPUMEHSATb A1A PeLleHMA 3a4a4
GOPMY/Ibl CIOXKEHUA U YMHOXKEHWNA BEPOATHOCTEN, dopmyny
NOHOWN BEPOATHOCTU, popmyay BepHynin, KombuHaToOpHbIE
baKTbl U GOPMYbl; OLLEHMBATL BEPOATHOCTU peanbHbIX COObITUIA;
YMEHWE ONepmUpPoBaTb MOHATUAMM: CIy4aMHaA BEAUYMHA,
pacnpefeneHne BEPOATHOCTEN, MaTEMATUYECKOE OXUAAHME,
AMCnepcus U CTaHAAPTHOE OTK/IOHEHWE CIy4aNHOM BEIMYMHDI,
bYHKLMK pacnpeneneHuns n N10THOCTU PaBHOMEPHOTO,
MOKa3aTe/NbHOr0 M HOPMAJIbHOTO pacnpeneneHuin; ymeHume
MCNONb30BaTb CBOMCTBA U3YYEHHbIX pacnpeaeneHuni Ans
peleHmnA 3a4a4; 3HAKOMCTBO C MOHATUAMM: 3aKOH 60NbLINX
ymcen, MeToabl BbIGOPOYHbIX UCCNEAOBAHNMN; YMEHNE NPUBOAUTD
npPUMepbl NPOABAEHUA 3aKOHA 6ObLLMX YNCEN B NPUPOAHDIX U
06LLEeCTBEHHbIX ABNEHUAX;

- ymeTb CBOHOAHO ONepupoBaTb MOHATUAMM: TOUKA, NPAMas,
NNIOCKOCTb, NPOCTPAHCTBO, OTPE3OK, NyY, MNOCKUI yron,

\1BYrPaHHbIM Yroa, TPeXrpaHHbIN yron, nepecekatowmecs,
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napanfnenbHble U CKpeLLMBatoLWMeECA NPAMbIE, NapanneibHOCTb U
nepneHANKYNIAPHOCTb NPAMbIX U NNOCKOCTEN, YIO MeXKAay
NPAMbIMW, YTON MeXKAY NPAMOW U NJOCKOCTbIO, YION MeXAay
NNIOCKOCTAMMU; YMEHWME UCMNO/Ib30BaTh NPY PeLleHnn 3a4a4
n3ydyeHHble GaKTbl U TEOPEMbI NIAHUMETPUN; YMEHUE OLLeHUBATb
pa3mepbl 06 BEKTOB B OKPYKAOLLEM MUPE; YMEHME ONEPUPOBATb
NOHATUAMMU: MHOTOFPaHHUK, CeYeHMEe MHOTOTPaHHUKa,
NPaBUbHbIA MHOTOTPaHHUK, NpM3Ma, NMpamuaa, purypa u
NOBEPXHOCTb BPALLEHUA, LUIMHAP, KOHYC, Wwap, chepa,
pa3BepTKa MOBEPXHOCTU, CEYEHMA KOHYCa U LMAMHAPA,
napanienbHble 0CU NN OCHOBAHUIO, CEYEHME Lapa, N0CKOCTb,
Kacatowanca chepbl, UMIMHAPA, KOHYCA; YMEHME CTPOUTL
ceyeHMe MHOrorpaHHUKa, U306paxKaTb MHOrOrpaHHUKK, Urypbl
M NOBEPXHOCTM BPALLEHUSA, UX CEYEHUS, B TOM YMCe C MOMOLLLbIO
9NEKTPOHHbIX CPEACTB; YMEHNE NPUMEHATL CBOICTBA
reomeTpuyeckux Gpuryp, camoctosTenbHo GpopMyInpoBaTh
onpeaeneHusa nsydaembix Guryp, BblABUraTb runoTesbl O
CBOMCTBAX W MPMU3HAKax reomeTpuyeckux puryp, o6ocHoBbIBaTbL
WA onpoBepraTb UX; YMEHWE NPOBOAUTL KNaccuduKaumio puryp
Mo PasNUYHbIM NPU3HAKaM, BbINONAHATL HEOBX0AMMbIE
NONONHUTENIbHbBIE MOCTPOEHUS;

- yMeTb cBO60OAHO onepmnpoBaTh NOHATUAMM: NaoWaab GpuUrypsi,
06bem PpUrypbl, BENYMHA yria, paccTosiHMe OT TOUYKU A0
NIOCKOCTU, PACCTOAHNE MEXKAY NPAMbIMM, PAaCCTOSHUE MEXAY
NAOCKOCTAMM, NAowaab chepbl, Naowanb NOBEPXHOCTH
nupammnabl, NPU3Mbl, KOHyca, ULMAMHAPaA, 06bem Kyba,

NPAMOYro/ibHOro Napannenenvnesa, NMPamuabl, NPU3Mbl,
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UMAMHAPA, KOHYCa, Wapa; yMeHUe HaxoAnTb OTHOLWEHWNe
06beMOB NOA06HbIX PUryp;

- yMeTb CBOOOAHO OnepmnpoBaTb NOHATUAMMU: ABUKEHME,
napannenbHbll NePeHOC, CUMMETPUA Ha NNOCKOCTU U B
NPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHme nogobus, nogobHble
burypbl; ymeHne pacno3HaBaTb paBHble U Nog06Hble Gurypol, B
TOM Yncae B NPUPOLE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
NCNO/Ib30BaTb rEOMETPUYECKME OTHOLIEHUA, HAXO4UTb
reomeTpuyecKme BeNnYnHbl (ga1Ha, yron, naowaab, oobvem) npu
peLlleHnn 3a4a4 U3 Apyrux yd4ebHbIX NpeaAMeTOB U U3 peanbHOM
PKU3HU;

- yMmeTb CBOOOAHO ONepmMpoBaTb NOHATUAMM: NPAMOYrObHaA
CMCTEMA KOOPAWHAT, BEKTOP, KOOPAMHATbI TOUKM, KOOPAMHATbI
BEKTOpPaA, CyMMa BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA UNCNO,
pa3fioXKeHMe BEKTOpa No 6a3uncy, CKanApHOe NPon3BeAEHME,
BEKTOPHOE NPOM3BEAEHUNE, YTON MEXKAY BEKTOPAMU; YMEHME
MCNO/b30BaTb BEKTOPHbIN M KOOPAMHATHLIN METOoA, ANA peLleHuA
reomMeTpUYecKMX 3a4a4 1 3a4a4 4pyrux y4ebHbIX npeameTos;
onepupoBaTb NOHATUAMMWU: MaTpuua 2x2 1 3x3, onpegenntens
MaTpULbl, FEOMETPUYECKUI CMbIC/T ONPeaenuTens;

- YMEeTb MOAENNPOBaTh peasibHble CUTYaLMM Ha A3blKe
MaTEMATMKK; COCTABNATb BbiPAXKeHUSA, ypaBHEHMA, HEPABEHCTBA
N UX CUCTEMbI NO YC/IOBMIO 3aa4M1, UCCNeA0BaTb NOCTPOEHHbIE
MOZEeNu C UICNoNb30BaHMEM annapaTa anrebpbl,
MHTEPNPETUPOBATL MNOAYYEHHbIN Pe3ynbTaT; CTPOUTL
MaTemaTMYeCcKne MOAENN C MOMOLLbIO FEOMETPUYECKUX MOHATUN

N BeJ/INYUNH, pellaTb CBA3aHHbIE C HUMU MPaKTUYeCKne 3a4a4u,

16



COCTaB/IATb BEPOATHOCTHYIO MOAENb N MHTEPNPETUPOBATD
NONlyYeHHbIN pe3ynbTaT; pewwaTtb NPpUKAaAHbIe 3a4a4m
cpeAcTBaMM MaTeMaTUYECKOro aHann3a, B TOM Ynucne
COLMANBbHO-3KOHOMMUYECKOTO U GU3NYECKOro XapaKTepa;

- yMeHWe BbIBUPATb NOAXOAALMI METOA ANA PeLleHNs 3a4a4K;
NOHMMAHME 3HAYMMOCTN MATEMATUKN B U3YHEHUM NPUPOLHbBIX U
06LLEeCTBEHHbIX MPOLLECCOB U ABNEHWI; YMEHUE pacno3HaBaTb
npoABAeHNe 3aKOHOB MAaTEMATUKM B UCKYCCTBE, yMEHMUE
NPUBOAMUTL NPUMEPbI MaTEMATUYECKUX OTKPbITUIN POCCUINCKOM U
MMPOBON MaTeEMATUYECKOM HayKK

OK 02 Mcnonb3oBaTb
COBpPEMEHHble CpeacTBa
NOWUCKa, aHan13a u
WMHTepnpeTaumMm MHopmaLuuu,
N MHGOPMALMOHHbIE
TEXHONOTUM ANA BbINONAHEHUSA
3a4a4 npodpeccuoHasibHOM
neaTenbHOCTU

B 061acTV LLEHHOCTM HAY4YHOTrO NO3HAHUA:

-chOPMMPOBAHHOCTb MWUPOBO33peEHMUS,
COOTBETCTBYIOLLETO coBpeMeHHoOMY YPOBHI0
Pa3BUTUA HAyKM W OOLLECTBEHHOW MPaKTUKW,
OCHOBAHHOTO Ha Ananore KyNbTyp,

CNOCOOCTBYIOLLErO OCO3HAHWIO CBOEro MecTa B
NONMKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME S3bIKOBOW M YMTATENbCKOM
KyNbTypbl KaK CpeacTBa B3aMMOAENCTBUA MeKAy|
NI0AbMU M NO3HAHMA MUPa;

- OCO3HaHWE LEHHOCTU Hay4yHOW [eATeNbHOCTH,
rOTOBHOCTb OCYLLECTBNATb

NPOEKTHYIO Z

nccnenoBaTeibCKyto 0eATeNIbHOCTb
WHAMBWUAYANLHO M B rpynne.
OBnageHue

YHUBEpPCaNbHbIMM y4ebHbIMK

NO3HaBaTe/IbHbIMU AEI‘;ICTBVIFIMMZ

- YMeTb OMepupoBaTb MOHATUAMM: pPaUMOHANbHAA YHKUMS,

$yHKUWA, $yHKUWA,
norapudmmyeckas OyHKUMA, TPUTOHOMETPUYECKME YHKLUMK,

NOKa3aTe/sibHaA cteneHHana

06paTHble (YHKUMK; YMEHWe CTPOUTb TrPadUKM  U3YYEHHbIX
OYHKUNMIM, MCNONb30BaTb rPaduKM Npu M3y4eHUU NPOLECCOB U
3aBMCMMOCTEN, NPU  peleHuMn 3afady W3  gpyrnx y4ebHbix
NpeAMeTOB M 33434 U3 peasibHOM XU3HW; BbipaxKaTb Gopmynamm
3aBMCMMOCTUN MeXAy BeIMYMHaMu;

- YMeTb OnepupoBaTb MOHATUAMMW: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI
M HEepaBEeHCTB,

PAaBHOCW/IBHOCTb YPaBHEHWIA, HEPaABEHCTB M

CMCTEM, pPaUnNOHaNbHble, WPPaLMUOHA/ZIbHble, MNOKa3aTe/ibHble,

CTEeNneHHble, norapmd)mmqecme, TPUTOHOMETPUYECKUNE

YPaBHEHUA, HEPABEHCTBA U CUCTEMDI, YMETb pPeELLATb YPABHEHUA,
HEPABEHCTBA U CUCTEMDbLI C MOMOLWbBLIO PaA3/IMYHbIX MPUEMOB,;

pelwaTb ypaBHEHMS, HEPaBEHCTBA M CUCTEMbI C MAPAMETPOM;

B) paboTa c MHbopmaumen:

NPUMEHATb YPaBHEHWUA, HEPABEHCTBA, UX CUCTEMbI A1A peleHns
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- B/1aZleTb HaBblKaMW MOJyYeHUA WUHPOPMaLMK U3

MCTOYHUNKOB Pa3HbIX  TUNOB, CaMOCTOATEJIbHO

OCYLLLECTBAATb MOWUCK, aHa/N3, CUCTEMATM3ALUIO U
MHTepnpeTaumio MHGOPMaLMKN Pa3/IMYHbIX BUAOB U
bopm npeacTaBneHUs;

- cO34aBaTb TEKCTbl B Pas/MyHbIX dopmaTtax ¢
YY4ETOM Ha3HayeHuAa WHbOpPMaLMM U  LeneBou

ayautopun,  Bblbupaa  onTumanbHyto  dopmy

npeacrtassieHnAa n Busyann3dauunm,;

oueHnBaTb AOCTOBEPHOCTD, NErMTUMMHOCTb|

nHdopmaummn, ee COOTBETCTBME MPABOBbIM U

MOPa/IbHO-3TUYECKUM HOPMaM;

nMcnosab3oBatb CpeacTtsea MHd)OpMaLI,VIOHHbIX n

KOMMYHWKaAUMOHHbBIX TEXHONOIUA B peweHnmn
KOTHUTUBHDbIX, KOMMYHUKATUBHDbIX n
OPraHM3auMOHHbIX 3a4.au C CO6J'IIOA€HVI€M

TpeboBaHMN 3ProHOMMKMK, TEXHUKM HE30MacHOCTH,

TMIMeHbl,  pecypcocbeperkeHns, MpaBoOBbIX U
STUYECKUX  HOPM, HOPM  MHGOOPMALMOHHOM
besonacHoCTY;

BNageTb HaBblkaMW pPacCno3HaBaHMA W 3aWUTbI

nHbopmauum, wnHbopmaumoHHon 6esonacHocTu

TMYHOCTU

MaTeMaTU4YeCKUX 3a4a4 U 3a4a4 U3 PassINYHbIX obnacten HayKn un

peasibHOM KU3HMU;
- yMeTb CBOOOAHO oONepupoBaTb MNOHATUAMU: ABUMKEHUE,
napannenbHbli NepeHoc, CUMMETPUs Ha MNAOCKOCTM M B

NPOCTPaAHCTBE, MOBOPOT, NpeobpasoBaHMe noaobua, noaobHble
burypbl; yMmeTb pacno3HaBaTb paBHble M NogobHble ¢urypeol, B
npupoae,
reomeTpuyecKkme

TOM uucne B MCKYCCTBE, apXUTEKType; YMETb)

MCNONb30BaTb OTHOLLEHMSA, HaXxo4MTb
reomeTpuyeckue BeNIMYnHbI (ANMHa, yroa, naowanb, 06bem) npu
peleHnn 3a8a4 U3 Apyrnx y4ebHbix NnpeamMeToB U U3 peasibHOM

MKU3HU
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OK 03 MNMnaHupoBsatb n
peann3oBbiBaTb COOCTBEHHOE
npodeccnoHanbHoe U
NNMYHOCTHOE pa3BUTHeE,
npeAnpPUHUMATENBCKYHO
neATeNIbHOCTb B
npodeccnoHanbHom coepe,
MCNOb30BaTb 3HAHMA MO
dUHAHCOBOM FPAaMOTHOCTM B
Pa3/INYHbIX KU3HEHHbIX
CUTyaumax

B obnactu AYXOBHO-HPaBCTBEHHOIO BOCNUTAHUA:

- chOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUA,
5TUYECKOro NoBeAeHUs;

- CNOCOBHOCTb OLEHMBATL CUTYaLMIO U NMPUHMMATD)
OCO3HaHHble peweHna,  OPUEHTUPYACb  Ha
MOpPabHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTM;

- OCO3HaHWe JIMYHOro

BKZ1ada B TNOCTPOEHUE

yCcToluMBOro byayuiero;

- yMeTb onepupoBaTb NOHATUAMM: paLMoHanbHble,
MppPaLMOHabHble, nokasaTe/ibHble, CTeneHHble,
norapudmmnyeckne,  TPUTOHOMETPUYECKUE  YPaBHEHUA WU
HepaBeHCTBa, UX CUCTEMbI;

- YMeTb OnepupoBaTb MNOHATUAMM: MHOTOrPaHHUK, CeyeHue

MHOrorpaHHuKa, Kyb, napannenenunen, npusma, nMpamuaa,
burypa n noBepxHOCTb BPaLLEHMA, ULNANHAP, KOHYC, Wap, cdepa,
ceyeHunna ¢urypbl BpaLLeHWs, MAOCKOCTb, Kacatowasaca coepbl,

- OTBETCTBEHHOE OTHOLIEHWE K CBOMM POAUTENAM U
(nnn) apyrum yneHam cembM, CO34aHUIO CEMbWU Ha
OCHOBE  OCO3HAHHOFO  MPUHATUA  LLEHHOCTEN
CeMeMHOMN XMU3HW B COOTBETCTBUM C TPaANLUSMUK
Hapoaos Poccuu;

OBflafieHMe  yHUBEPCANbHbIMU  PErynATUBHbLIMMU
nencTemamm:

Q) camoopraHusaums:

- CAMOCTOATE/IbHO OCYLLECTBAATb MO3HABATE/IbHYIO
eATeNbHOCTb, BbIABAATL Npobaembl, CTaBUTb U
dbopmynmposaTb CO6CTBEHHblE 3aga4mn B
06pa3oBaTeNbHON AeATEeNbHOCTU WU KU3HEHHbIX
CUTYaLUsX;

- CaMOCTOATENIbHO COCTaBAATb MJiaH peleHud

npobaembl C Yy4eTOM UMEILWMUXCA Pecypcos,
COBCTBEHHbIX BO3MOXKHOCTEN M NPEANOUYTEHU;
- 1aBaTb OLEHKY HOBbIM CUTYaUUAM;

cnocobcTBoBaTb GOPMMPOBAHUIO U MPOSABAEHUIO

UMAWHAPA, KOHYCA, N0oWaAb NOBEPXHOCTM NMPaMUAbl, NPU3MbI,

codepbl,
napannenenunega, nuMpamuabl,

KOHyca, UWAMHApaA, nNAowaap obbem  Kyba,

NPAMOYrO/IbHOTO nNpU3mbl,
UMAMHAPA, KOHYCA, Wapa; ymeHue n3obpaxkaTb MHOTOrpaHHUKM
M NOBEPXHOCTU BPALLEHMA, UX CEYEHUA OT PYKWU, C MOMOLLbIO
UEPTEXHbIX MHCTPYMEHTOB W 3/IEKTPOHHbIX CPEeACTB; YMETh
pacno3HaBaTb CUMMETPUIO B NPOCTPAHCTBE; YMETb Pacno3HaBaTb

npaBuibHbleé MHOTOrpaHHUKU,

yMeTb OnepupoBaTb MOHATUAMU: MPAMOYro/bHasA cucTema
KOOpAMHAaT, KOOPAMHATbl TOYKWU, BEKTOP, KOOPAMHATbI BEKTOpPa,
CKaNAPHOE MpPOM3BEAEHME, Yron MeXAy BeKTopamMu, Cymma

BEKTOPOB, NpouM3BeAeHME BEKTOpa Ha YMC/IO; HaxoauTb (
MOMOLLbIO U3YyYEHHbIX GOPMYN KOOPAMHATLI CEPEeAMHbI OTPE3K],

paccToaHMe MeXay ABYMA TOYKaMMU

WMPOKOM 3pyaMUMN B PasHbiX 06NacTAX 3HAHUK,
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NOCTOAHHO NOBbIWATb CBOM 06pa3oBaTeNbHbIA U
KY/bTYPHbI/ YPOBEHD;

6) CAaMOKOHTPONb:

MCNONb30BaTb MNpueMbl pedrekcun ANA OUEHKM
CUTyauum, BbiIbopa BEPHOTO peLleHns;

- YMeTb OLEHMBATb PUCKM U CBOEBPEMEHHO
NPUHUMATb PELUEHNA MO UX CHUKEHUIO;

B) SMOLMOHA/IbHLIA UHTENNIEKT, NpPeAnonaratoLmni

chOpPMMPOBAHHOCTL:
BHYTPEHHEM MOTUBaLMM, BK/lOYatoLLEN
CTpeM/ieHMe K [OOCTMXKEHMIO LenuM W ycnexy,

ONTUMU3IM, UHNUNATUBHOCTb, YMEHUNE LI,EI‘;ICTBOBaTb,
ncxoaAa ns Cceoux BO3MO)KHOCTEI;‘1;

- IMNAaTUMN, BI-(}'II-O‘-IaIOIJ.I,eﬁ CcnocobHOCTb NOHMMATb
PMOUNOHa/IbHOE COCTOAHUE OPYTUX, YHUTbIBATb €ro
npun ocywectsBieHnn KOMMyHUKaLUnu, cnocobHoCTb
K CO4YyBCTBUIO N conepeXXnBaHULoO,

- COUMaNbHbIX HaBblKOB, BK/1FOYAOWKNUX CrnocobHoCTb
BbICTPanMBaTb OTHOWEHNA C ApyrMmMmun NO4bMM,
3a6OTVITbCF|, npoABaATb UHTEPEC W pa3peLlaThb

KOHOAMKTbI

OK 04 3¢deKTnBHO
B3aMMOZENCTBOBATL U
paboTaTb B KONNEKTMBE U
KOMaHge

FOTOBHOCTb K CaMOpPa3BUTUIO, CaMOCTOATE/IbHOCTU U

CaMoonpeaeneHuio;
-0B/1afleHune HaBblKamu y4ebHOo-
nccnenoBaTeNIbCKOW, MNPOEKTHOM M couManbHOM
neATeNbHOCTY;

- YMeTb ONepupoBaTb NOHATUAMM: CAYYalHbIMA ONbIT U CAyYanHoe
cobbiTME, BEPOATHOCTb C/Iy4aliHOTo COObITUA; YMETb BbIYMUCAATH)

BEPOATHOCTb C UCNONb30BaHUEM rpad)mqecr(mx MEeToA0B,

NPUMEHATb GOPMY/bl CAOXKEHUA U YMHOXKEHUA BEPOATHOCTEMN,
KOMbBMHaTOpHble  daKTbl

n ¢dopmynbl Npu peleHuMM 3agav;

OBnap,eHMe YHnBepCa/ibHbIMN KOMMYHUKATUBHbIMUA

OLLeHMBATb BEPOATHOCTU peanbHbiX COObITUI; 3HAKOMCTBO CO
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nencTBnamm:
6) coBMecTHan AeATe/IbHOCTb:

NOHMMaTb W WCMNONb30BaTb MNPEMMYLLECTBA
KOMaHAHOW U MHAMBUAYANbHOM paboThbl;

- NPUHMMATb UENU COBMECTHOM AeATenbHOCTH,
OpraHM30BbIBaTb U KOOPAUHUPOBATL AENCTBUA MO
ee [OOCTUMKEHWIO: COCTaBAATb NaH AeNcTBUM,
pacnpenensaTb POAU C Y4ETOM MHEHWIN Yy4aCTHMKOB
06CyKAaTb pe3ynbTaTbl COBMECTHOM paboTbi;

- KOOpOUHNPOBATb U BbIMNO/THATb pa60Ty B ycnosuax

peasnibHOro, BUPTYaslbHOrO WU KOMOWHMPOBAHHOIO
B3aMMOAEeNCTBUS;
- OCYLLEeCTBAATb MO3UTMBHOE  CTpaTernyeckoe

NnoBeAeHWE B PA3/INYHbIX CUTYaUMAX, MPOABAATb
TBOPYECTBO M BOODpaXkeHue, BbiTb MHULMATUBHBIM.
OBnafieHMe  YHUBEPCA/IbHbIMU  PEryaaATUBHbIMM
nencTBnamm:

r) npuHATHe ceba n apyrux Noaen:

- MPUHUMATb MOTUBbI U APFYMEHTbI APYruX ntoaen
npv aHann3e pe3ynbTaToB AEATENIbHOCTY;

- NPU3HaBaTb CBOE NPABO M NPaBO APYrMUX NtOAEN Ha
OLLINOKM;

- pa3BMBaATb CNOCOBHOCTb NOHMMATb MUP C NO3ULUN

1pYroro YenoBekKa

C/Y4aMHbIMW  BEIMMMHAMM; YMEHWE NPUBOAUTL MPUMEpDI
NPosABAEHUs 3aKoHa OoAbluMX 4Yucen B  MNPUPOAHbLIX U
06LLLEeCTBEHHbIX ABNEHUAX;

- YMETb CBO60,EI,HO onepunpoeaTtb NOHATUAMMU: CTEMEHDL C UENbiM

NOKa3aTenem, KOPEHDb HaTypaanoﬁ creneHn, CteneHb C

paunoHabHbIM MNOKa3aTenem, CrteneHb C LI,EVICTBVITGI'IbeIM

(BeLLI,ECTBEHHbIM) NOKasaTenem, J'IOFapMd)M 4Yyncna, CHUHYC,

KOCWHYC M TaHTe€HC NPON3BOJIbHOTO YNCAA;
- YyMeTb CBOGOAHO OnepupoBaTb MOHATUAMMU: TPadUK PyHKLMM,
0bpaTHaa PyHKLUMA, KOMNO3MUMA GYHKLUNIM, NTMHENHAA PYyHKLMA,

KBaZpaTuyHaa OyHKUMA, CTeneHHas QyHKUMA C  Lenbim
nokasaTtenem, TpPUrOHOMeTpuYeckne  ¢GyHKUMM, obpaTHble
TPUrOHOMETpUYECcKme bYHKUMK, nokasaTe/ibHanA n

lnorapnpmmnyeckan GyHKUUU; YyMeTb CTPOUTb FPadUKN PYHKLUN,
BbINO/IHATL Npeobpa3oBaHmA rpadprKoB PpyHKLUMI;

rpadukn  GyHKUMIA  ans
NPOLECCOB U 3aBUCMMOCTEM NPU peleHuMn 3agay U3 [pyrux

YMETb WNCMNOJ/1b30BaTb n3yvyeHunA

y4ebHbIX MpPegMeToB U W3  PeanbHOM KM3HK; BblpaxkaTb

bopMynammn 3aBUCUMOCTU MeEXKAY BETUYMHAMMU;

cBobOAHO oOnepupoBaTb MNOHATUAMMU: YETHOCTb (YHKLMM,

yHKUMK, yHKUMK,
MOHOTOHHOCTb QYHKLMKM, IKCTpeMym YHKUMKW, Hanbonbliee M

nepnoanvyHoCTb OrPaHNYEHHOCTb

HaMMeHbllee 3HayeHMsa OYHKUUMM Ha NPOMENKYTKE; YMEeTb
NpPoBOAUTb UCCefoBaHNE GYHKUNK;
- YMETb MCNo/b30BaTb CBOMCTBA W rpaduKkn G yHKUMM ans

peleHnn ypaBHEHWI, HepaBeHCTB M 3afady C napameTpamuy;

n3obparkaTb Ha KOOPAMHATHOM MAOCKOCTM MHOMECTBA peLleHui
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YPaBHEHWIA, HEPABEHCTB U UX CUCTEM

OK 05 OcyuwecTtBnATb YCTHYIO U
NMUCbMEHHYO KOMMYHWUKAUMIO
Ha rocyapCTBEHHOM A3blKe
Poccuiickon deaepaumm c
Y4eTOM 0COBEHHOCTEN
COLMANBbHOTO U KyNbTYPHOIO
KOHTEeKCTa

B 0651acTh acTeTMYecKoro BOCNUTaHUA:

- 3CTETUYECKOoe OTHOLWEeHMe K MUpPY, BKAlO4Yasd
SCTETUKY  OblTa, HAy4YHOr0 W  TEXHUYECKOro
TBOpYecTBa, CMopTta, Tpyda W O0bOLWECTBEeHHbIX
OTHOLLEHWUI;

CNOCOB6HOCTb BOCMNPUHUMATL Pa3NNYHbIEe BUAbI
MCKYCCTBa, TpaauumMm U TBOPYECTBO CBOEro U

npyrmx owywaTh
BO3AENCTBUE UCKYCCTBA;

HapoaoBs, 3MOLMOHAIbHOE
- y6eXXAeHHOCTb B 3HAYMMOCTM ANA JIMYHOCTU M
06LecTBa OTEYECTBEHHONO M MUPOBOTO MCKYCCTBA,
STHUYECKUX KYNbTYPHbIX Tpaguuuii M HapPOAHOro
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPA*KEHMIO B Pa3HbIX BUAAX
MCKYCCTBA, CTPEM/IeHMEe NpoABAATb  Ka4yecTea
TBOPYECKOM IMYHOCTH;

OBnageHue yHMBepcaibHbIMMU KOMMYHUKATUBHbIMM
nencTBnamm:

a) obweHwne:

- OCyW,ecTBAATb KOMMYHMKauMn BO Bcex cdepax
MKU3HU;

- pacno3HaBaTb HeBepbanbHble cpeacTBa 0bLeHUs,
NMOHMMATb  3HAyeHue

couManbHbIX  3HAKOB,

pacnosHaBaTb npeAnocbINKK KOHOUKTHBIX

- YMeTb OnepupoBaTb MOHATUAMWU: cpeaHee apudMeTUYecKoe,

MmeanaHa, Hambosbluee WM HauMmeHbllee 3HayeHusa, pasmax,

auncnepcna, CrtaHOapTHOE OTK/IOHEHME YUCNO0BOro Ha6opa;

yMmeHune N3BNEKaTb, NHTEepPNpPeTUpPOBaTb MHPopMaLMIo,

npeacTaBneHHylo B Tabauuax, Ha Auarpammax, rpadukax,
OTpParkalolLlyto CBOWCTBA peasibHbIX MPOLECCOB W SABAEHWI;
npeacTasnATb MHPOpPMaLMIO C NOMOLLLIO TabauL U Anarpamm;
nccnefoBatb  CTaTUCTMYECKME AaHHble, B TOM 4Yucne ¢
npuMeHeHnem rpadpuyeckmx MeToaoB U 3NEeKTPOHHbIX CPeaCTs;

- YMeTb OonepupoBaTb MOHATUAMMW: TOYKA, NPAMas, NAOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIA Yro/s, CKpelinBaromecs npsmble,
napannenbHOCTb U NePneHAMNKYNAPHOCTb NPAMbIX U NIOCKOCTEN,
VIO MeXay NPAMbIMU, YroJl MeXKAy NPsSMON U MJIOCKOCTbIO, Yro
MeXKZly NJIOCKOCTAMMW, PacCTOsiHME OT TOYKM [0 MJIOCKOCTH,
paccToaHMe MexXay NPAMbIMU, PACCTOSHUE MEXKAY NIOCKOCTAMY;
- YMeTb MCMO0b30BaTb NP PELIEHUN 33434 U3yYeHHble GaKTbl U
Teopembl NAaHUMETPUUN; YMEHNE OLLEHUBATb pa3mepbl 0ObeKTOB

OKpY*KatoLLero mmpa

CUTYaUMN U cMAr4aTb KOHPSINKTDI;
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- Pa3BEpPHYTO W JNIOTMYHO M3M1araTb CBOK TOYKY)|
3pPEHMA C UCMOIb30BAHNEM A3bIKOBbIX CPeACTB

OK 06 MpoasnaTb
rPa*kgaHCKO-NaTPUOTUYECKYIO
No3numio, AEMOHCTPUPOBATb
0CO3HaHHOEe noBeAeHue Ha
OCHOBE TPaAULIMOHHBIX
06LeYenoBeyYecknx
LEeHHOCTEN, B TOM YMCAe C
Y4ETOM FrapMOHM3aLMmn
MeXKHAUMOHANbHbIX U
MeKPEenUrmosHbIxX
OTHOLUEHUN, MPUMEHATb
CTaHOaPThI
QAHTUKOPPYNLUUOHHOIO
noseaeHmA

- O0CO3HaHMe  obyyalowummuca  POCCUIACKOM

rpaxaa HCKOM MOEHTUYHOCTMU,

- Ue/neHanpaB/iieHHOoe pasBUTUE  BHYTPEHHEeMN

nosnunn JTINMYHOCTU Ha OCHoOBe AYXOBHO-

HPaBCTBEHHbIX LEHHOCTeM Hapoaos Poccuiickoi
denepaumm,  UCTOPUYECKUX

n HaULMOHa/IbHO-

KYNbTYPHbIX Tpaauumii, GOpMUPOBAHME CUCTEMDI

3HAYMMbIX  LL@HHOCTHO-CMbIC/IOBbIX  YCTaHOBOK,
QHTUKOPPYNLMUOHHOTO MWPOBO33pPEHMUS,
NPaBoCO3HaHWA, 3KONOTMYeCcKoM KY/NbTypbl,

CNOCOBHOCTU CTaBUTb LLEAM U CTPOUTb XU3HEHHbIE
nAaHbl;

B yacTu rpaxaaHCKoro BocnuTaHuA:

- OCO3HaHWEe CBOWX KOHCTUTYLMOHHbIX MpaB U
0653aHHOCTEN, YBaXKeHWe 3aKoHa 1 NPaBoNopAAKa;
- NpuUHATHE

TPaANUNOHHbIX HaUuWMOHa/IbHbIX,

o6u.|,eqen03equKmx r'YMaHUCTUYECKUNX n
AEMOKPaAaTUYECKUX LI,eHHOCTel\/i;
- FTOTOBHOCTb

NPOTUBOCTOATb naeonornum

SKCTPEMM3MA, HaLMOHa/IN3Ma, KceHodpobuu,
NMCKPUMMHAUMM MO COUMaAsIbHbIM, PEUTMO3HbIM,
PacoBbIM, HALLMOHANbHbIM NPU3HaKaM;

- FTOTOBHOCTb BE€CTUM COBMECTHYHO AOeATE/IbHOCTb B

- YMeTb ONepupoBaTb NOHATUAMM: NPAMOYro/ibHas cUcTema
KOOPAMHAT, KOOPAMHATBI TOYKK, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNApHOe NPou3BeAEHUNE, YTO MEXKAY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YNCNO; HAXOANUTb C
NOMOLLbIO M3y4YeHHbIX GOPMYN KOOPANHATBI CepenuHbl OTPe3Ka,
paccToaHME MeXAy ABYMA TOYKaMMU;

-YMEeTb BblOMPaTb NOAXOAALLNI U3YYEHHDIV METOA ANA pelleHns
334a4M, pacno3HaBaTb MaTeMaTnyeckme dakTbl U
MaTeMaTUyYeCcKMe Mogenn B NPUPOAHbIX M 06LLeCTBEHHbIX
ABNEHUAX, B UCKYCCTBE; YMEHME NPUBOAUTL NPUMEPDI
MaTeEMATUYECKUX OTKPbITUA POCCUMCKON N MUPOBOM
MaTEMaTUYECKOM HayKW.

- YMETb ONepupoBaTb NOHATUAMMU: CNyYalHbIA ONbIT U CyY4anHoe
cobbITMEe, BEPOATHOCTb CAyYalHOro cobbiTUA; YyMeTb BbIYMCAATY)
BEPOATHOCTb C  WCMNO/Ab30BaHMEM TpadMyYEcKMX MeToAa0B;
NPUMeHATb GOPMY/bl CNOXKEHUSA U YMHOMXKEHUS BEPOATHOCTEN,
KOMOMHaTOpHble GakTbl U GopmMynbl MNpU  peleHun 3agay;
OLLEHMBATb BEPOATHOCTU peasnbHbIX COObITUI; 3HAKOMCTBO CO
CNy4alHbIMW  BE/IMMMHAMMW;  YMEHMe

NpPMBOAUTL  NPUMEpDI

npoAsneHnA 3aKOHa bonbWwKNX uyucen B NPUPOAOHbLIX U

06LLECTBEHHbIX AB/IEHUAX
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MHTepecax rpaxAaHcKoro obuLecTsa, y4acTBoBaTh B
caMmoynpaBaeHumn B obuieobpaszoBaTesibHOM
OpraHM3aunm 1 AEeTCKO-IOHOLECKMX OpraHn3aumsx;
- YMeHMe B3aMMOAENCTBOBATb C COLMANbHbIMM
WHCTUTYTaMM B COOTBETCTBUM C UX PYHKUMAMU U
Ha3Ha4YeHWem;

- TOTOBHOCTb K TYMaHWTApPHOW M BOJIOHTEPCKOM
neATeNbHOCTY;

NaTPUOTUYECKOro BOCMUTAHUA:

- cPOPMMPOBAHHOCTb POCCMUCKOM FpaxKAaHCKOM
MOEHTUYHOCTU, NAaTPUOTU3MA, YBAXKEHUA K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTU Nepes PoanHom,
ropZoCcTu 3a CBOM Kpan, cBoto PoanHy, cBOM A3bIK U
KYNbTypy, npownoe n HacToswee
MHOroHaLMOoHanbHOro Hapoaa Poccuu;

- LUEHHOCTHOE OTHOWEHWEe K TroCyAapCTBEHHbIM
CMMBOJIaM,  UCTOPUYECKOMY U MPUPOAHOMY|
Hacneamilo, NaMATHMKAM, TPaAUUMAM HapoaoB
Poccun, goctmkeHnsam Poccum B Hayke, UCKycCTBe,
cnopTe, TEXHONOMMAX U TPYAE;

- MaenHan yberKaeHHOCTb, FOTOBHOCTb K C/IYMKEHUIO
n 3awmTte OTeyecTBa, OTBETCTBEHHOCTb 33 €ro
cyabby;

OCBOEHHble  ObyyalowmMmuca  mexnpegmeTHble
NOHATUA W YHUBEpPCa/bHble y4yebHble A[encTBuA
(perynatueHble, no3HaBaTefbHble,

KOMMYHUKaTUBHbIE);
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- CnocobHoCTb nx MCNOAb30BaHUA B

no3HaBaTe/NbHOM U COUMaNbHOM  MPaKTUKe,

FOTOBHOCTb K CAMOCTOATE/IbHOMY NJIaHUPOBAHUIO U
y4yebHol

OCYLLeCTBNEHUNIO AeATENbHOCTHU,

OopraHunsauunm y‘-IE6HOI'O coTpyaHun4yecTBa C

negarorM4eckMMmn pPaboTHUKaMU U CBEPCTHUKAMM,
K y4acTMiO B MOCTPOEHUM MHAMBMAYaA/IbHOMU
0bpasoBaTesIbHOM TPAEKToOpPUK;

- OB/laZleHne HaBblKaMM yyebHo-
nccnenoBaTeIbCKOM, MPOEKTHOM M COLMANbHOM

1eATeIbHOCTH

OK 07 CopenctBoBaTb
COXPaHEHUIO OKpY»KatoLlel

cpeabl, pecypcocbeperkeHuto, |-

NPUMEHATb 3HaHMA 06
M3MEHEHUWN KINMaTA,
NPUHUMMNbI 6EPEXINBOro
npou3BoACTBa, 3PPEKTUBHO
NecTBOBaTh B Ype3BblYaMHbIX
CUTyaumax

- He MNpUHMMaTb AeWCTBUA, NpPUHOCALLME Bpes
OKpy:KatoLen cpeae;

yMeTb  MNPOrHo3npoBaTb  HebnaronpuATHbIE
SKO/NIOTMYecKMe NoCAeAcTBMA NpeAnpUHMMAEMbIX|
nencTBnin, NpeaoTBpaLLaTh ux;

- pacWMpUTb OMbIT AEATENIbHOCTU 3KOI0TMUYECKOMN

HanpaB/1eHHOCTH,

pa3pabaTtbiBaTb MN/aH peweHua npobnembl c

YYEeTOM aHaNM3a MMEIOWMUXCA MaTepuanbHbIX U
HemaTepmabHbIX PeCcypCos;

OCYLLECTBAATb  LE/IeHanpaB/AeHHbI  MOWUCK

nepeHocCa cCpeacte u crnocobos AGVICTBMH B

npodeccrnoHanbHylo cpeay;
- YMEeTb NEepPeHOCUTb 3HAHWA B NO3HABaTE/IbHYIO U
NpaKTUYeCcKyto 061acTu K1U3HeaeaTeNbHOCTH;

- YMEeTb OnepupoBaTb MNOHATUAMWU: YHKLMA, HenpepbiBHas
byHKUMA, npou3BoAHaA, nepBoobpasHasA, onpeaeneHHbIN
WHTErpan; yMeTb HaxoAWTb MNPOMU3BOAHbLIE 3/NE€MEHTAPHbIX

OYHKUMIN, MCNONb3yA CNpPaBOYHble MaTepuasnbl; UCCNenoBaTb B
npocTewmnx cnaydyaax ¢yHKLMM HA MOHOTOHHOCTb, HAXoAMUTb

HanbonbliMe U HaMMeHblUME 3HayYeHUs ¢GYHKUMIA; CTPOUTb
rpaduKM  MHOrFOY/IEHOB C  WMCMOJIb30BaHMEM  annapaTta
MaTEMATMYECKOro aHanu3a; MNPUMEHATb MNPOU3BOAHYID NpPU

peweHMn 33434 Ha  ABWXKEHMe;  pewaTtb  NPaKTUKO-
OpUEHTUPOBaHHbIE 33434M Ha HaubonbliMe M HaMMeHblune
3HAYEHUA, HA HAXOXKAEHWE NYTU, CKOPOCTU U YCKOPEHUS;

- YMeTb OnepupoBaTb MOHATUAMMU: ABUNKEHWE B MPOCTPAHCTBE,
noaobHble ¢uUrypbl B NPOCTPAHCTBE; MCMONb30BaTb OTHOLUIEHWE
naowaaern nosepxHocTen M ob6bemoB MNOAOOHbLIX ¢uUryp npu

pelleHMmn 3aaay;

- Npeanaratb HOBblE MPOEKTbl, OUueHnBaTb naen C

- YMEeTb BbIYUCNATb reomeTpuyeckne BeINYUHDI (AHMHa, yroan,
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NPaKTUYECKON 3HAYMMOCTH;
- [aBaTb OLEHKY HOBbIM CUTyaLMAM,

COOTBETCTBUE PE3Y/ILTATOB UENAM

no3uumnm HOBW3HbI, OpUrMHANbHOCTM, [MNOWaAAb, 06bem, naowagb MNOBEPXHOCTU),  MCMNO/b3yS

KOppPEeKTUBbI B AeATEeNbHOCTDb, OLEeHNBATb

n3y4yeHHble GopMybl U METOAbI
BHOCUTb

MK*

B cootBetctBumM ¢ P®rocC CNo 09.08.07, 15.02.12, 15.02.14,
15.02.07, 15.02.08, 23.02.07, 27.02.07, 38.02.01, 38.02.03.

1 MK ykasbiBatoTca B cooTsetcTBumM ¢ PrOC CMNO peannsyemoit npodeccum / cneumanbHOCTH
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2. CTpyKTypa u cogepKaHue obweobpasoBaTtesibHOU AUCLUNIUHDI

2.1. O6vem gmucuunanHbl U BUAbI yuebHoM paboTbi

Bupg yuebHo paboTbi Obvem 8
yacax

O6bem 0bpasoBarTenIbHOM NPOrpaMmmbl AUCLUNAUHDI 340

B T.u.

OcHOBHOe coaepKaHue 278

BT. Y.

TeopeTnyeckoe obyuyeHmne 227

NpPaKTUYecKmne 3aHATUA 38

KOHTpPO/IbHaA paboTa 13

MpodeccnoHanbHO-OpUEeHTUPOBAHHOE CoAepKaHUE (coaepkaHne 56

NPUKNAAHOro MoAayns)

BT. Y.

TeopeTnyeckoe obyyeHue 4

NpakTUyeckme 3aHATUA 52

MpomekyTouHana aTtTrectauma (3IK3ameH) 6
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2.2. TemaTHMuecKuii NNaH U cogep’KaHue AUCUUNAUHDI

CopepraHue yuebHoro marepmana (ocHoBHoe 1 NpodheccMoHanbHO-

HanmeHoBaHue pasaenos N O6bem dopmupyemblie
OpUEeHTUPOBaHHOE), NabopaTopHble U NpPaKTUYECKUE 3aHATUA, NPUKIAAHON
nTem yacos KomneTeHuuun
moaynb (Npu Hannuum)
1 2 3 4
OcHOBHOe€ coaepXKaHue
Paspen 1. [oBTOopeHue 20
Kypca MmaTemMaTuKu
OCHOBHOI LWKOAbI
Tema 1.1 CopepxaHue yyebHoro marepuana
Uenb 7 3afa4n | ba3oBble 3HAHMA M YMEHMA NO MaTemaTMke B npodeccUoHanbHOM U B
MaTeMaTUKK npu | noBceagHEBHOMN AEATENbHOCTY.
OCBOEHUK cneumanbHOCTN | KomBbUHMpOBaHHOE 3aHATUE 2
Tema 1.2 CopeprkaHue yyebHOro matepuana
Yncna wn BbluMCAeHMA. | JeNcTBMA Hag, NONOXKUTENbHBIMU U OTPULATENbHBIMW YMCAaMU, OObIKHOBEHHbIMMU OK-01, OK-02,
BbipaxeHusa W | N aecaTMyHbiMm apobamu. OK-03, OK-04,
npeobpasoBaHuA LelictBua co cteneHsmm, Gopmy/ibl COKPaLLEHHOTO YMHOMXEHMUSA., 2 OK-05, OK-06,
KombuHupoBaHHOE 3aHATHE OK-07,
Tema 1.3. MpodeccnoHanbHO-0pUEHTUPOBAHHOE coAepKaHUe (coaeprKaHue NPUKNAHOro
FeomeTpuma Ha NNOCKOCTH mopaynsa)
Buabl nnockmx puryp 1 nx naowaap.
MpaKTMKO-OpNEHTUPOBAHHbIE 334341 B Kypce reoMmeTpmm Ha NAOCKOCTH 2
MpaKTnyeckoe 3aHATHE
Tema 1.4 CopeprkaHue yyebHOro matepmana
MpoueHTHbIe BbluMCeHnA | [pocTble NPOLEHTbI, pa3Hble cnocobbl Ux BbluMcaeHMA. CNOXKHbIe NPOLEHTbI
MpaKkTnyeckoe 3aHATUE 4

28




Tema 1.5
YpaBHeHUA U HepaBeHCTBA

CopepraHue yyebHoro matepumana

JInHeiHble, KBagpaTHble, APO6HO-MHENHbIE YPaBHEHUA U HEpaBEHCTBa

MpaKkTnyeckoe 3aHATUE 2
Tema 1.6 CoaepaHue yyebHoro matepuana
Cuctembl  ypaBHeHUM U | Cnocobbl pelleHns CUCTEM NIMHENHbIX ypaBHeHMIA. NMoHATUA: maTpuua 2x2 n 3x3,
HepaBeHCTB onpegenutenb Mmatpuubl. Metog [laycca. CUCTEMbl HENMHENHbIX YpPaBHEHUN. 6
Cnctembl HepaBeHCTB
KomburHnpoBaHHOe 3aHATME
Tema 1.7 CopeprkaHue yyebHOro matepmana
BxoaHOM KOHTPONb BblumcneHna u npeobpasoBaHuA. YpaBHEHMA W HepaBeHCTBa. [eomeTpuA Ha
NNOCKOCTU 2
KoHTponbHas paboTa
Pazpen 2 [(pambie w 20
NNOCKOCTH B
NpoCTpPaHCcTBE
Tema 2.1. CopeprkaHue yyebHOro matepuana
OcHOBHble noHATUA | NMpeamer cTepeomeTpun. OCHOBHble MOHATMA (TOYKA, NpAMas, MAOCKOCTb,
CcTepeomeTpum. npocTpaHcTBo).  OCHOBHble  aKcMOMbl  cTepeomeTpuu.  [epecekatowmecs, 2
PacnonoxeHune npAmbIX U | napannenbHble UM CKpewmBawwmeca npamble. [pU3HAK M CBOWCTBO
naockocTemn CKpelwmBatoWmxca npambiX. OCHOBHbIE NPOCTPaHCTBEHHbIE UTYpPbI. OK-01, OK-03,
KombuHmnposaHHOe 3aHATUE OK-04, OK-07,
Tema 2.2. CopeprkaHue yyebHOro matepmana
MapannenbHocTb npAmbIX, | MapannenoHble Npsamas M NAOCKocTb. OnpepgeneHue. MpusHak. CBonctea (c
MPAMON W NJIOCKOCTM, | AOKa3aTenbCcTeom). MapannenbHble naockoctu. OnpeaeneHue. MpusHak. CBolCTBa
NnaoCcKocTemn (c pokasatenbctBom). TeTpasgp W ero anemeHTbl. [lMapannenenunes wn ero
3/1IEMEHTDI. CsolicTBa NPOTMBOMNOJIOXHbIX rpaHe n AnaroHanen 6
napannenenunega. NMoctpoeHue cedeHni. PeweHne 3agau.
KomburHnpoBaHHOe 3aHATME
Tema 2.3. CopepxaHue yyebHoro marepuana
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MNepneHANKYNAPHOCTb
NPAMBbIX, NPAMOWN U
NNIOCKOCTH, NNOCKOCTEN

MepneHauKynapHble npsmble. lapannenpHble MNpAmble, NepneHAUKYNspHble K

NAOCKOCTW. MpU3HaK  NepneHguMKyNapHOCTM  NPAMON n NNOCKOCTK.

JokasatenbcTBo. [lepneHaMKynap U HakAoHHaA. NeprneHAUKYNAPHbIE NAOCKOCTHU.
Mpu3HaK NepneHANKYAAPHOCTN NAOCKOCTeN. [loKa3aTenbCTBO.

PaccTtoaHuA B npocTpaHcTBe 2
KombuHupoBaHHOE 3aHATUE
Tema 2.4. CoaepxaHue yyebHoro marepuana
Teopema o TPEX | Teopema o Tpex nepneHauKynapax. [OKasaTenbCTBO. Yron Mexay npamMoi w
nepneHankynapax MNOCKOCTbIO. YroN MeXAy NNOCKOCTAMM 4
KombuHmnposaHHOe 3aHATUE
Tema 2.5. MpodeccuoHanbHO-0pUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAgHOro
MapannenbHole, moaynsa)
nepneHanKynspHole, AKcnMombl  cTepeomeTpumn. [epneHaUKYyAApPHOCTb  MPAMOM WU MJOCKOCTH,
CKpelmBatowmeca napannenbHoCTb OBYX NPAMBIX, nepneHauKyNApPHbIX NJAOCKOCTH, 4
npambie nepneHANKYNAPHOCTb NNOCKOCTEN
MpaKTMyecKoe 3aHATUE
Tema 2.6. CoaepxaHue yyebHoro marepuana
PeweHne 3apay. lNpamblie | PacnonoxkeHne NpsAmMbIX M MAOCKOCTEN B MpPOCTpaHcTBe. [epneHanKyAapHOCTb U
n NJA0CKOCTH B | NapannenbHOCTb NPAMbIX U NAOCKocTel. CKpelumnsatowmecs npamole
npocTpaHcTBe KoHTponbHasa paboTa 2
Paspen 3. KoopauHatbl u 16
BEKTOpbI
Tema 3.1 CopaepKaHue yyebHoro matepmana OK-02, OK-03,
[exkapToBbl KOOpAMHaTbI B | [leKapToBbl KOOpAMHATbl B NPOCTpaHcTBe. lpocTelwmne 3a4aynm B KOOpAMHATAX. OK-04, OK-07,
npocTpaHcTee. PacctoaHMe | PaccToaHMe mexay ABYMA TOYKaMM, KOOPAMHATbI CepeamnHbl OTPesKa 4

MeXAy [ABYMs TOYKaMM.
KoopauHatel  cepeauHbl

oTpeska

KOM6MHVIpOBaHHO€ 3aHATUE
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Tema 3.2

BeKTopbl B NpoCTpaHCTBe.
Yron mexay BeKTopamu.
CkanapHoe npoussegeHue

CopepraHue yyebHoro matepumana

BeKTopbl B NpOCTpaHCTBe. CnoxKeHne u Bbl4UTaHME BEKTOpPOB. YMHOXeHne
BEKTOpa Ha 4yncno. KomnnaHaprle BEKTOpPbI. CKal'IﬂpHOE npoun3sengeHmne BEKTOPOB.
PasnoxeHne BeKTOpa NO Tpem HeKoMMNAaHapHbIM BeKTOopam. KoopauHaTbl

BEKTOPOB BEKTOpa, CKanapHoe mnpou3BefeHne BeKTOPOB B KOOPAMHATAX, Yroa mexay 6
BEKTOPAMM, Yron Mexay NpAMOIM M NNOCKOCTbIO, Yroa MexAay MNJA0CKOCTAMM.
YpaBHeHWe NNOCKOCTU. F[eoMeTpUYecKmii CMbICT onpegenutens 2x2
KomburHnpoBaHHOe 3aHATME
Tema 3.3 MpodeccnoHanbHO-OpUEeHTUPOBAHHOE coAeprKaHue (coaep)kaHne NPUKNALHOTO
MpakTuKo- moayns)
opueHTUpoBaHHble 3ag4a4M | KoopAnHATHAA NIOCKOCTb. BbluMCneHMe paccToOAHUI M NaoWaAen Ha NAOCKOCTH.
Ha KOOPAMHATHOM | Ko/inyecTBeHHble pacyeTbl 4
NJ10CKOCTU MpaKTUyeckoe 3aHATUE
Tema 3.4 CoaepaHue yyebHoro matepmana
PeweHune 3a4a4. | [JlekapToBbl KOOPAMHATbI B NPOCTPaHCTBe. BeKTopbl B npocTpaHcTBe. CnoXKeHue n
KoopauHaTbl U BEKTOPbI Bbl4MTAHME BEKTOPOB. YMHOXEHWEe BEeKTopa Ha uucio. KomnaaHapHble BEKTOpbI.
CkanapHoe npousBefdeHWe BeKTOpoB. Pa3noxeHwe BekTopa No  Tpem
HeKkoMnaaHapHbIM BeKTopam. MpocTeirwmne 3agaum B KoopauHatax. KoopauHarol
BEKTOpa, pacCToAHME MeXAy TOYKaMK, KOOpAuHaTbl cepeauHbl OTpes3Ka,
CKanfApHoe npousBegeHne BEKTOPOB B KOOPAUHATAX, YrOa MeXK Ay BEKTOpPaMU, Yron 2
MeXKAy NPSAMOM MU NAOCKOCTbIO, YrON MeXAy NNOCKOCTAMMU
KoHTponbHas paboTa
Paspen 4, OcHoBbI 40 OK-01, OK-02,
TPUroHoMeTpumn. OK-03, OK-04,
TpuroHomeTtpuyeckue OK-05, OK-06,
byHKUMM OK-07,
Tema 4.1 CopaepaHue yyebHoro matepmana
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TpuroHomeTpuyeckme
GYHKLMM  NPOU3BONIBHOIO
yrna, umcna. PagnaHHaa u
rpagycHaa mepa yrna

PaamnaHHaa mepa yrna. [NoBOpOT TOYKU BOKPYr Havana KoopauHat. OnpegeneHue
CMHYCa, KOCMHYCa, TaHreHca U KOTaHreHca. 3Haku CUMHYCa, KOCUMHYCa, TaHreHca U
KOTaHreHca No YyeTBepTaAM. 3aBUCUMOCTb MeXay CUHYCOM, KOCUHYCOM, TaHreHCOM
N KOTaHreHCoM OZHOrO M TOrO e yrnaa

KOM6MHVIpOBaHHO€ 3aHATUE

Tema 4.2

OcHOBHble
TPUTOHOMETpPUYECKME
ToXAecTBa.

dopmynbl NpmuBeaeHNA

CopeprKaHue yyebHoro matepumana

TpuroHomeTpuyeckme ToxKaecTBa. CMHYC, KOCUMHYC, TAHFEHC M KOTAHIEHC YI/10B O U
- o. Popmynbl NnpuBegeHun

KombuHunpoBaHHOe 3aHATUE

Tema 4.3

CuHYC, KOCUHYC, TaHreHc
CYMMbl W Pas3HOCTU ABYX
yrnos

CuHyc 7 KOCUHYC
ABOWHOro yrna. ®opmynol
NONOBUHHOTO yrna

CopeprKaHue yyebHoro matepumana

Cymma M pa3HOCTb CMHYcoB. CymMa M pPa3HOCTb KOCWMHYCOB. CMHYC M KOCWMHYC
ABoriHoro yrna. ®opmynbl  nonosuHHOro yrna. [lpeobpasoBaHna Cymmbl
TPUTOHOMETPUYECKUX GYHKUMI B NpoM3BEAEHME U MPOU3BEAEHUA B CYyMMY.
Bblpa)keHne TPUTOHOMETPUYECKUX YHKUMIA Yepe3 TAHFeHC MOJIOBUHHOTO
aprymeHTa. MpeobpasoBaHmA NPOCTENLLNX TPUTOHOMETPUYECKMX BblPaXKEHNI

KombuHupoBaHHOE 3aHATHE

Tema 4.4
dyHKUMM, WX CBOMKCTBA.

CopeprkaHue yyebHoro matepuana

Ob6nacTb onpegeneHna n MHOXKeCTBO 3Ha4yeHUN PyHKUMIA. YETHOCTb, HEYETHOCTD,

Cnocobbl 3afaHunAa | nepnogmyHocTb GyHKumM. Cnocobbl 3a8aHNA GYHKLUI

bYHKUMIA KomburHnpoBaHHOe 3aHATME

Tema 4.5 CopepxaHue yyebHoro marepuana

TpuroHomeTpu4yeckme O6nactb onpeAeneHna U MHOMECTBO 3HAYEHWUIM TPUFOHOMETPUYECKUX PYHKUMNA.

bYHKLMKN, UX CBOWCTBA U

YETHOCTb, HEYETHOCTb, NEPUOLMUYHOCTb TPUFOHOMETPUYECKUX PYyHKLUNIM. CBOMCTBA

rpadumkm N rpadmKkn PyHKUMIM Yy = cos X, y =sin X, y = tg X, y = ctg x.
KomburHmnpoBaHHoOe 3aHATHE.

Tema 4.6 CoaepxaHue yyebHoro marepuana

MpeobpasoBaHue CkaTture un pactaxeHue rpadmMKoB TPUrOHOMETPUYECKUX PYHKLNIA.

rpapuKkos MpeobpazoBaHue rpadmMKoOB TPUTOHOMETPUYECKUX QYHKLUUI
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TPUTOHOMETPUYECKUX MpaKTnyeckoe 3aHATUE

bYHKUMI

Tema 4.7 MpodeccuoHanbHO-0pUEHTUPOBAHHOE COoAEpP}KaHUeE (coaeprKaHue NPUKNAZHOro
OnucaHue moaynn)

NPOU3BOACTBEHHbIX
npoueccos € MNOMOLLbIO
rpadmkoB GyHKLMN

Mcnonb3oBaHMe CBOWMCTB TPUTOHOMETPUYECKUX GYHKUMIA B NPOdECcCMOHaNbHbIX
3agavax

npaKTMl-IECKOG 3aHATHnE

Tema 4.8 CopeprrkaHue yyebHOro matepuana
ObpaTHble O6paTHble TpUroHomeTpuyeckne GpyHkumMn. Ux ceonctea n rpapuKkn
TPUroHOMEeTpUYeckKme
KombuHMpoBaHHOe 3aHATUE
dYHKUMM
Tema 4.9 CopeprrkaHue yyebHOro matepuana
TpuroHomeTpuyeckume YpaBHeHMe cos X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg x = a. PeweHune

YpPaBHEHNA N HEPABEHCTBA

TPUTOHOMETPUYECKUX YypPaBHEHUM OCHOBHbIX TUNOB: npocTeiwne
TPUTOHOMETPUYECKME YPaBHEHMA, CBOAALLMECA K KBagpaTHbIM, pellaemble
Pa3/N0XKEHMEM Ha MHOMUTENN, OAHOPOAHbDIE.

MpocTewne TPUroHOMETPUYECKME HEPABEHCTBA

KOM6MHVIpOBaHHO€ 3aHATHE.

Tema 4.10 CopeprkaHue yyebHOro matepuana

Cucrtemsl CucTembl NPOCTENLLMX TPUTOHOMETPUYECKUX YPABHEHUM
TPUTOHOMETPUYECKMX KombuHMpoBaHHOe 3aHATUE

YpaBHEHUI

Tema 4.11 CoaepaHue yyebHoro matepmana

PeweHne 3apay. OCHOBbI

MNpeobpasosaHue TPUTOHOMETPUYECKMX BbIPAXKEHWN. PeweHne

TPUTOHOMETPUN. TPUTOHOMETPUUYECKNX YPAaBHEHUIN N HEPABEHCTB B TOM UYMC/IE€ C UCMOJIb30BaHNEM
TpuroHomeTpUuyeckme CBOMCTB GYHKUMUIA.

YHKUUMU KoHTponbHas paboTa

Paspen 5.

KomnaekcHble uncna
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Tema 5.1 CopeprkaHue yyebHOro matepmana
KomnneKkcHble uncna MoHATME KomnneKcHoro 4ymcna. ConpsrKeHHble KOMMAEKCHble 4ncaa, Moayib U
APryMeHT KOMIMJIEKCHOro 4uucna. dopma  3anucm  KOMMAEKCHOro  4ucaa 4
(reomeTpuyeckan, TpuUroHomeTpuyeckasa, anrebpaunyeckasn). ApudmeTnyeckue
OeNCTBUA C KOMMIEKCHBIMW YMCaMU
KomburHnpoBaHHOe 3aHATME
Tema 5.2 CopeprkaHue yyebHOro matepmana
MpnmeHeHUe BbinonHeHWe pacyeToB C MNOMOLLbLID  KOMMAEKCHbIX  uyucen. [pumepsbl
KOMMJIEKCHbIX YMcen MCNO/Ib30BaHNA KOMMNAEKCHbIX YMCEN 4
MpaKTnyecKoe 3aHATUE
Paspen 6. MpoussogHan 40
byHKUMUM, ee
npumeHeHue
Tema 6.1 CopeprkaHue yyebHOro matepmana
MoHATMe  npowusBoAHOW. | OnpeaeneHne YMC0BOW NOC/Ne0BaTENbLHOCTM U cnocobbl ee 3agaHmA. CBoNCTBa
®opmynbl M nNpaBuaa | YACNOBLIX NocnenoBaTenbHocTel. OnpegeneHve npeaena nocneaoBaTe/IbHOCTHU.
andpdepeHUnpoBaHUa BbluncneHne npepenoB  nocnegosatenbHocTen.  lpegen  GyHKUMKM  Ha 2
6eckoHeyHocTn. [pepen ¢yHKUMM B Touyke. [lpupaleHne aprymeHTa. OK-01, OK-02,
MpupaweHne ¢yHKUMKN. 3agaum, npumBoAdAlIME K MNOHATUIO MNPOM3BOAHOMN. OK-03, OK-04,
OnpeaeneHune NpPou3BoAHON. ANTOPUTM OTbICKaHUA NPOU3BOAHOM OK-05, OK-06,
KomburHnpoBaHHOe 3aHATME OK-07,
Tema 6.2 CopaepaHue yyebHoro matepmana
MNponssogHbie cymmbl, | ®opmynbl anddepeHumposanHus. NMpasuna guddepeHunposBaHma 6
pasHOCTK npowusBeaeHun, | KoMbUHUpPOBaAHHOE 3aHATUE
YyaCTHOro
Tema 6.3 CopepxaHue yyebHoro marepuana
MponsBogHble OnpeaeneHne cnoxHoi GpyHKuMK. NMponsBoaHana TPUrOHOMETPUYECKUX PYHKLMNA.
TPUTOHOMETPUYECKMX Mpoun3BoaHasA CNOXKHOM GYHKLMM
dyHKUMA.  MponssogHaa | KoOMBUMHUPOBAHHOE 3aHATUE 6
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CNOXHOM GYHKLMM

Tema 6.4

MoHATHe (o]
HEenpPepbIBHOCTU PYHKLUUN.
MeTopa HTepBanos

CopepraHue yuebHoro matepuana

MoHATME HenpepbiBHON ¢yHKunK. CBOMCTBA HenpepbiBHOM ¢yHKuuK. CBA3b
MeX Ay HenpepbIBHOCTbIO U AnddepeHunpyemMmocTbio GYHKLUKN B TOUKE. ANroputm
peleHna HepaBeHCTB MeTO40M MHTEPBA/OB

KOM6VIHMpOBaHHOG 3aHATUE

Tema 6.5 CoaepaHue yyebHoro matepuana
FeomeTpuyeckunii N | TeoOMeTpUYECKUIM CMbICA NPOU3BOAHON GYHKUMM — YyrnoBon KoadpuumeHT
dun3nyeckui CMbICN | KacaTenbHOM K rpadmKy OYHKUMW B TOYKe. YpaBHEHME KacaTeslbHOW K rpaduky
npou3BO4HOM OYHKUMN. ANTOPUTM COCTaBNEHUA YPABHEHUA KacaTeNbHOM K rpaduKy GyHKLUK
y=f(x)
KomburHnpoBaHHOe 3aHATME
Tema 6.6 CopeprkaHue yyebHOro matepmana
dusnyeckui CMbICN | PU3NYECKUA (MEeXaHUYEeCKM) CMbICA NPOM3BOAHOM — MIHOBEHHAA CKOPOCTb B
npou3BoaHOM B | MOMEHT BpemeHn t:v=S"' (t)

npodeccMoHanbHbIxX
3aja4ax

MpaKTnyecKoe 3aHATUE

Tema 6.7
MOHOTOHHOCTb  PYHKLMN.
TOYKM aKCTPEMYMA

CopepraHue yyuebHoro matepuana

Bo3pactaHne un yb6biBaHME YHKLMKW, COOTBETCTBME BO3PACTaHMA WU ybbiBaHMA
OYHKUMM  3HAKy npousBoaHOM. [loHATME NpPOM3BOAHOW BbICLWIEro MOPSAKa,
COOTBETCTBME 3HAKa BTOPOWN MPOU3BOAHOM BbIMYKNOCTU (BOrHYTOCTU) PYHKUUKU HA
oTpes3Ke. 3a4a4M Ha MaKCUMYyM U MUHUMYM. MOHATUE acMMMTOTbI, CNocobbl UX
onpeaeneHua. ANroputm umccieaoBaHusa GyHKUUMM M NOCTPOEHUs ee rpadumka ¢
NOMOLLbIO NPOU3BOAHON. JpOBHO-NTNHENHAA GYHKLNSA

KOM6MHVIpOBaHHO€ 3aHATUE

Tema 6.8
NccnepoBaHme GyHKLMIA M
noctpoeHue rpadmKos

CopeprKaHue yyebHoro matepumana

NccnepoBaHue GyHKLMM Ha MOHOTOHHOCTb M NOCTpoeHue rpaduKos.

KombuHnpoBaHHOE 3aHATHE
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Tema 6.9 Haunbonblee u

CopepraHue yyebHoro matepumana

HauMmeHbllee 3HayeHuAa | HaxoxaeHne Hambonbliero M HaMMeHbLUEero 3HayYeHuit QyHKUMIA, NoCTpoeHue
dYHKUMM rpadmMKOB MHOFOY/IEHOB C MCMO/Ib30BAaHMEM annapaTa MaTeMATMYECKOro aHaAMn3a 2
KomburHnpoBaHHOe 3aHATME
Tema 6.10 MpodeccuoHanbHO-0pUEHTUPOBAHHOE COAEPKAaHUE (coaeprKaHue NPUKNAZHOro
HaxoxaeHune mopaynsa)
ONTUMaNbHOro pesynbTaTta | HaumeHbluee M Hanbonbllee 3HaYEeHUE GYHKLUK 6
C MOMOLLbIO NPOU3BOAHOM | MpaKTUUYecKoe 3aHATUe
B NPaKTUYECKMX 3aga4ax
Tema 6.11 CopeprkaHue yyebHOro matepmana
PeweHue 3agay. | Popmynbl M npasuna guddepeHumposaHma. MccneposaHne GyHKLMA C NMOMOLLBHO
MpoussogHaa  GyHKUMM, | npon3BoaHOW. Hanbonbluee  HaMMeHbLIee 3HaYeHUA GYHKUUK 2
ee npumeHeHue KoHTponbHas paboTa
Paspen?7. 46
MHororpaHHUKM M Tena
BpaLLeHus
Tema 7.1 CopepxaHue yyebHoro marepuana
BepwwuHbl, pebpa, rpaHu | MoHATUE MHOrorpaHHMKa. Ero anemeHTbl: BepwuHbl, pebpa, rpaHu. [AunaroHanb.
MHOrOrpaHHMKa CeueHue. BbinyKble 1 HEBbIMYK/ble MHOFOrPaHHUKMK
OK-01, OK-02,
KomburHnpoBaHHOe 3aHATME 2
OK-03, OK-04,
Tema 7.2 CopeprkaHue yyebHOro matepuana
OK-05, OK-06,
Mpuama, ee | MoHATMe npu3mbl. Ee ocHoBaHMA M BokoBble rpaHWU. BbicoTa npuamel. Mpamas u OK-07,
cocTasaalowme, cevyeHue. | HakNOHHaA Npu3ma. [MpaBunbHasa npusma. Ee ceueHue
Mpamaa u“ npaBuabHaa | KoMBUHUpPOBAHHOE 3aHATUE 2
npu3mbl
Tema 7.3 CopaepaHue yyebHoro matepmana
Mapannenenuneg, Kyb. | Mapannenenunesd, cCBOWCTBa MPAMOYro/ibHOro napannenenunena, Kyb. CeyeHue
CeyeHue Kyba, | Kyba, napannenenunesa
napannenenuneaa KomburHnpoBaHHOe 3aHATME 2
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Tema 7.4

Mupamnaa, ee
coCTaBafawLWMme, cevyeHue.
MpaBunbHaa nupamuaa.
YceyeHHasa nMpammaa

CopepraHue yyebHoro matepumana

Mupammpga un ee snemeHTbl. CeyeHne nupamugpl. [paBuabHada nupamuaa.
YceyeHHasa nupammaa

KOM6VIHMpOBaHHOG 3aHATUE

Tema 7.5

CopepraHue yyuebHoro matepumana

bokoBas n nonHasa | Mnowasab 6O0KOBOM M NOJTHON NOBEPXHOCTU NMPU3MbI, MUPaAMUAIbI
NOBEPXHOCTb npu3mbl, | KOMBUHUPOBAHHOE 3aHATUE

nupamuapl

Tema 7.6 CoaepaHue yyebHoro matepmana

CummeTpuma B Kybe,
napannenenuneze,
npusme, Nnupamuae

CMMMeETpUA OTHOCUTENbHO TOYKM, NPAMOW, NAOCKOoCTU. CummeTpusa B Kybe,
napannenenuneae, Nnpusme, nupamuae

KOM6VIHMpOBaHHOG 3aHATUE

Tema 7.7
Mpumepbl cMMMETPUA B

NpodeccmoHaNnbHO-0pUEHTUPOBAHHOE CoAeprKaHue (coaeprKaHue NPUKAAZHOro
moaynsa)

npodeccuu CMMMeTpUA B NPUPOAE, aPXUTEKTYPE, TEXHUKE, B ObITY
MpaKTnyecKoe 3aHATUE
Tema 7.8 CopeprkaHue yyebHOro matepmana

MpasunbHblE

NoHATME NPaBUAbHOIO MHOFOrpPaHHMUKa. CsolicTBa npaBUabHbIX MHOTOrpaHHUKOB

MHOTOrPaHHWKMY, uX | MpaKTMyeckoe 3aHATHNE

CBOWCTBA

Tema 7.9 CopeprkaHue yyebHOro matepuana

Unnnnap, ero | ULnannap v ero anemeHTbl. CeveHne umnmHapa (napannenbHoe OCHOBAHWUIO U OCH).

coctaBnawowme. CeyeHue
UMANHAPA

PasBepTKa unaMHApa

KOM6MHVIpOBaHHO€ 3aHATUE

Tema 7.10
KoHyc, ero coctasnatowme.
CeueHune KOHyca

NpodeccnoHanbHO-OpUEHTUPOBAHHOE CoAeprKaHue (coaeprkaHue NPUKAA[ZHOro
moaynsa)

KOHYyC ® ero 3snemeHThbl. CeyeHne KOHYCa (napanneanoe OCHOBaHMIO M
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npoxoasllee Yepes BePLINHY), KOHMYECKUe cedeHns. Pa3BepTKa KoHyca

KombuHupoBaHHOE 3aHATHE

Tema 7.11 CopepxaHue yyebHoro marepuana

YceyeHHbIN KOHYC. | YceueHHbIN KoHyc. Ero obpa3sytowan u Bbicota. CeyeHMe yceyeHHOro KoHyca
CeveHune yceyeHHoro | KombuHMpoBaHHOe 3aHATHE

KOHyCa

Tema 7.12 CoaepxaHue yyebHoro marepuana

LWap v chepa, nx ceyeHusa

Wap u cdepa. BsaumHoe pacnonoxkeHue coepbl M naockoctn. CeveHune wWwapa,
cdepbl

KombuHunpoBaHHOe 3aHATUE

Tema 7.13

MNoHATHe 06 obbeme Tena.
OTHOLWeHuUe obbemos
noAobHbIX Ten

CopepraHue yyuebHoro matepuana

MoHATMe 06 obbeme Tena. O6bem Kyba M NPAMOYronbHOro napannenenunesa.
O6bem npuambl M uumanHapa. OTHoweHne o06bemoB MNOAOOHbLIX  Ten.
FeomeTpUyeckunii cmoicn onpeaenutens 3-ro nopaaka

KombuHnpoBaHHOE 3aHATUE

Tema 7.14
Ob6bembl 7 naowaamn
NOBEPXHOCTEN Ten

CopeprkaHue yyebHoro matepuana

O6bembl NMpaMmuabl n KoHyca. O6bem Wwapa. MNaowaam nosepxHocTen Ten

KOM6VIHMpOBaHHOG 3aHATUE

Tema 7.15
KombuHaumm
MHOTOTPaHHMKOB U Ten

CopeprkaHue yyuebHoro matepuana

KomburHaumm reometTpmyeckunx ten

npaKTMl-IECKOG 3aHATHnE

BpalLeHuA
Tema 7.16 CoaepxaHue yyebHoro marepuana
FeomeTpuyeckme Mcnonb3oBaHue KOMOWHALUMN MHOTOrpaHHWUKOB M TeN BPALWEHWUS B MPAKTUKO-

KOM6MHaLI|VIVI Ha NPaKTUkKe

OPUEHTUPOBAHHbIX 334a4ax

npaKTMl-IECKOG 3aHATHnE

Tema 7.17
PeweHune 3a4au.

CopeprkaHue yyebHoro matepuana

O6bembl 1 NaOWAAM NOBEPXHOCTM MHOTOTPAHHUKOB U TeN BpaLLeHUA
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MHororpaHHukM u Tena | KOHTponbHaA paboTa 2
BpaLleHumn
Paspen 8. 14
NepBoo6pa3Han
byHKUUM, ee
npumeHeHune OK-01, OK-02,
Tema 8.1 CoaepxaHue yyebHoro marepuana OK-03, OK-04,
MepBoobpasHaa PyHKUMMK. | 3aAaua O BOCCTAHOBAEHUWN 3aKOHa ABUMKEHMA NO U3BECTHON CKOpoCTU. MoHATHe OK-05, OK-06,
Mpasuna HaxoXAeHnA | nHTerpnpoBaHua. O3HaKOMAEHUE C NOHATUEM WMHTerpasa u nepsoobpasHon ans OK-07,
nepBoobpasHbIx ¢yHKUMK y=f(x). PeweHne 3agay Ha cBA3b NepBOOOPA3HON M ee NPOU3BOAHOW,
BbluMC/NeHMe nepBoobpasHoON AnA paHHOM yHKuuu. Tabauua dopmyn ana
HaxoXKaeHusa nepoobpasHbix. M3yyeHne npasBuaa BbluMCAEHUA NepBoobpasHOM 2
KomburHnpoBaHHOe 3aHATME
Tema 8.2 CoaepaHue yyebHoro matepmana
Mnowanb KPMBONMHENHOM | 3aAaun, NPUBOAALLME K MOHATUIO ONPeAeNneHHOro MHTerpasa — O BblYUCAEHUU
Tpaneuuu. dopmyna | naowaan KPUBONMHEMHOM Tpaneuuu, O MepemMelleHMn Touku. [loHATue
HbtoToHa — /leltbHuua onpefenéHHoro  MHTerpana. FeomeTpunyecknin 1 PU3IMYECKUA  CMbICA
onpegeneHHoro nHterpana. Popmyna HototoHa— JlebHULA 2
KombuHupoBaHHOe 3aHATUE
Tema 8.3 CoaepxaHue yyebHoro marepuana
HeonpeaeneHHbin n | NoHATUE HeonpeaeNeHHOro MHTerpana
onpepeneHHbln KombuHmnposaHHOe 3aHATUE 2
WHTEerpanbl
Tema 8.4 CopeprkaHue yyebHOro matepmana
NoHnaTue 06 | FeomeTpUYECKNit CMbICN ONpeaeneHHOro MHTerpana
onpeaeneHHom nHterpane | KombMHMpoBaHHOE 3aHATHE 2

KaK naowaamu
KPMBOJIMHEHOM Tpanewunm

Tema 8.5

NMpodeccnoHanbHO-OpUEHTUPOBAHHOE coaeprKaHue (coaeprkaHne NPUKAALHOro
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OnpeaeneHHblt MHTerpan

moaynsa)

B YKM3HMU feomeTpuyeckMi CMbICT onpeaeneHHoro uHrterpana. Popmyna HoloToHa -
NenbHnua.
PeweHne 3agay Ha NpPUMEHEHWE WHTerpana AnAa Bbl4MCAEHUA (PUIMYECKUX
BE/IMYMH U NAOWaAen 4
MpaKTnyecKoe 3aHATUE
Tema 8.6 CoaepxaHue yyebHoro marepuana
PeweHne 3apay. | MepBoobpasHaa  PyHKUMK. [paBuna  HaxoXKAeHWA  nepBoobpasHbix. Ee
MepBoobpasHaa GyHKUMMK, | NpUMeHeHNEe 2
ee NpuUMeHeHne KoHTponbHas paboTa
Paspen 9. 18
CreneHu 7] KOPHMU.
CreneHHana pyHKuUmA
Tema 9.1 CopeprkaHue yyebHOro matepmana
CreneHHas yHKUMA, ee | MoHaTue KOPHA N-OW CTeneHn M3 AeNCTBUTENbHOro Yncna. OyHKumMm y = VX ux
CBOMCTBA cBoncTea U rpadmkm. CBOMCTBA KOPHA N-OM CTeneHu
KomburHnpoBaHHOe 3aHATME 4
Tema 9.2 CopepxaHue yyebHoro marepuana
MpeobpasosaHue Mpeobpa3oBaHMe MPPALMOHANbHBIX BblPaXKEHMWM OK-01, OK-02,
BbIPaXKEHUIN C KOPHAMM N- | KOMBUHMPOBAHHOE 3aHATME 4 OK-03, OK-04,
oW cTeneHu OK-05, OK-07
Tema 9.3 CoaepxaHue yyebHoro marepuana
CsoucTtBa cTeneHun c | MoHATMe cTeneHn ¢ NObbIM paunoHanbHbIM NoKasaTenem. CTeneHHble GyHKLMK,
paunOHaNbHbIM M | ux cBOMCTBA U rpaduKkm
AEeNCTBUTENbHbIM KomburHnpoBaHHOe 3aHATME 2
noKasarenamm
Tema 9.4 CoaepxaHue yyebHoro marepuana
PeweHne PaBHOCUMNBHOCTb MpPpPaALMOHANbHBIX YPaABHEHUA W HepaBeHcTB. MeToabl UX

NppaLMoHaibHbIX

peleHnn. PelleHme nppaLmoHanbHbIX ypaBHEHUIM M HEPABEHCTB
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YypaBHEHWUI U HepaBeHCTB | KOMBMHMPOBaAHHOE 3aHATME 6
Tema 9.5 CopeprkaHue yyebHOro matepmana
CreneHu n KOpHU. | OnpepeneHne cteneHHoM GYHKUMM. Mcnonb3oBaHME ee CBOMCTB NMPU pPELUEHUMU
CreneHHasa ¢yHKUMA YPaBHEHWUI M HEPABEHCTB 2
KoHTponbHas paboTa
Paspen 10. 18
MokasaTtenbHasa pyHKUUA
Tema 10.1 CopepxaHue yyebHoro marepuana
MokasaTenbHaa ¢yHKUMA, | CTeneHb C MNPOU3BO/bHBIM  [AEMCTBUTENbHLIM MOKasaTenem. OnpeaeneHue
ee CBOMCTBa nokasaTenbHON (GYHKLUMW, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C NMPUMEHEHUEM
nokasaTenbHON GyHKLUMK. PelleHne nokasaTenbHblX YypaBHEHUN GYHKLUMOHANbHO-
rpapuyeckMm meTogom 4
KombuHmnposaHHOe 3aHATUE
Tema 10.2 CopeprkaHue yyebHOro matepuana
" " OK-01, OK-02,
PeweHne nokasaTenbHbIX | PeweHne MoOKasaTeNbHbIX YPaBHEHUM MeETOA0M YpPaBHUBAHUA MOKasaTenen,
YPaBHEHWUM U HEPABEHCTB | METOAOM  BBeAEeHMA HOBOW  nepemMeHHoW,  PYHKUMOHaNbHO-rpadpuyeckmum OK-03, Ok-04,
MmeToa0M. PelweHne NoKasaTeNnbHbIX HEPABEHCTB 8 OR-05, OR-07
MpaKTnyecKoe 3aHATUE
Tema 10.3 CoaepxaHue yyebHoro marepuana
Cuctembl MoOKasaTenbHbIX | PeweHne cMctem NoKasaTeibHbIX YPaBHEHWM
YypaBHEHWM KombuHmnposaHHOe 3aHATUE 4
Tema 10.4 CopeprkaHue yyebHOro matepmana
PeweHne 3ajay. | PeweHne noOKasaTeNbHbIX YPaBHEHUMA METOA4OM YypaBHMBAHWA NOKasaTenenm u
MNMoKa3zaTenbHasa GyHKUMA MeTO40M BBEAEHUA HOBOWM NepeMeHHOMN. PelleHne NoKa3aTelbHbIX HEPABEHCTB
KoHTponbHas paboTa 2
Paspen 11. Jlorapudpmbl. 30 OK-01, OK-02,
Norapudmunueckas OK-03, OK-04,
byHKUmMA OK-05, OK-07,
Tema 11.1 CopaepaHue yyebHoro matepmana

41




Norapudm yucna.
LecaTnuHbii n
HaTypa/ibHbI norapudmel,
yncno e

Norapudm uncna. JecaTyHbIM U HAaTypaNbHbIN Norapudmbl, YUCNO e

KombuHupoBaHHOE 3aHATHE

Tema 11.2
CsoiicTBa norapuomos.

CopeprkaHue yyuebHoro matepuana

CsoicTtea norapndmos. Onepaumna norapudmmpoBaHms.

Onepauus KombuHnpoBaHHOE 3aHATUE
norapndmmnpoBaHuns

Tema 11.3 CopepxaHue yyebHoro martepuana
Norapudmmnyeckan Norapudmnyeckan pyHKLMA U ee CBOICTBA

byHKLMA, ee CBOMCTBA

KombuHupoBaHHOe 3aHATUE

Tema 11.4

PeweHue
norapmdmmyeckmx
YpaBHEHWUI N HEPABEHCTB

CopeprkaHue yyebHoro matepuana

MoHATMe norapumuyeckoro ypasHeHMA. Onepaums MNOTEHUMPOBAHUA. Tpu
OCHOBHbIX MeToAa peleHus orapuPmMmUUYecknx ypaBHEHUN: OYHKLUMOHANbHO-
rpaduyeckmii, meTon NOTEHUMPOBAHWA, MeToh BBeAeHMA HOBON MepeMeHHON.
Norapudmmnyeckme HepaBeHCTBa

KombuHupoBaHHOe 3aHATUE

Tema 11.5 CoaepxaHue yyebHoro marepuana

Cuctembl ANrOpuUTM peLlleHns CUCTEMbl YpPaBHEHWI. PaBHOCMABHOCTb Norapudmmuyeckmx
norapndmmnyeckmnx YPaBHEHWIA M HEPABEHCTB

ypaBHEHW KomburHnpoBaHHOe 3aHATME

Tema 11.6 MpodeccuoHanbHO-0pPUEHTUPOBAHHOE COAEpP}KaHUE (coaeprKaHue NPUKNAZHOro

JNlorapudmsbl B npupoae u

moaynn)

TEXHUKe MpumeHeHue norapudma. Jlorapudmmyeckas cnupanb B npupoge. Ee
MaTemMaTMyecKne CBOMCTBA
MpaKTnyeckoe 3aHATUE
Tema 11.7 CopepxaHue yyebHoro marepuana
PeweHune 334aud. | lorapnommyeckas GyHKUmA. PelleHme npocTenwmnx norapudmmnyeckmx ypaBHeHUN
Norapudmbl. KoHTponbHas paboTa
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Norapudmmnueckas

dYHKUMA
Paspen 12. 10
MHoecTBa. dnemeHTbl
Teopuu rpados
Tema 12.1 CopeprkaHue yyebHOro matepmana
MHoxecTBa MoHATMe mHOXecTBa. NoamHoXKecTBO. Onepaummn ¢ MHOXKeCcTBamu
KombuHnpoBaHHOe 3aHATUE 2
Tema 12.2 MpodeccnoHanbHO-0pUEHTUPOBAHHOE CoAEepKaHUe (coaeprKaHue NPUKNA[HOro
Onepauumn c | moaynsa)
MHOXeCTBaMu Onepauunm ¢ MHOXecTBaMu. PeleHne NpUKNALHbIX 33434
MpaKTUyeckoe 3aHATUE 2
Tema 12.3 CoaepaHue yyebHoro matepmana
Mpadbl MoHATMe rpada. CBA3HbIN rpad, Aepeso, UMK rpad Ha NAOCKOCTH
MpaKTnueckana pabota 4
Tema 12.4 CoaepaHue yyebHoro matepmana
PeweHune 3agad. | Onepaumm Cc MHoxecTBamu. OnucaHWe peanbHbIX CUTyauU C  NOMOLLbBHO
MHoectBa, padbl M Mx | MHOXKecTB. MpumeHeHMe rpadoB K peLleHnio 3aaau
npuMeHeHue KoHTponbHas paboTa 2
Paspgen 13. 3SnemeHTbl 26
KOM6UHATOPUKM,
CTaTUCTUKN U Teopuu
. OK-01, OK-02,
BEepPOATHOCTEN
OK-03, OK-04,
Tema 13.1 CopepxaHue yyebHoro marepuana
OK-05, OK-07,
OcHOBHble NOHATUA | [lepeCTaHOBKMU, pa3MeLLLEHMA, COMETAHUA.
KOMBMHATOPUKM 4
KombuHmnpoBaHHOE 3aHATHE.
Tema 13.2 CoaepxaHue yyebHoro marepuana
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CobbiTHe, BEPOATHOCTb
cobbiTna. CnoxkeHne #
YMHO€EHWNe BepPOATHOCTEN

CoBmeCTHble M HecoBMecCTHble cobbiTA. Teopembl O BEPOATHOCTU CYMMbI
cob6bITMIN. YCNOBHasA BEPOATHOCTb. 3aBMCMMblE N HE3aBUCUMbIE COObITUA. Teopembl
O BEPOATHOCTM NPOoun3BeAeHUs COObITUIA.

KombuHupoBaHHOE 3aHATHE

Tema 13.3
BepoAaTHOCTb B
npodeccnoHanbHbIX

MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaep’kaHue NPUKNALHOTO
mopaynsa)

OTHocuTeNbHaA 4acTtoTa cobbiTMA, CBOMCTBO ee ycTonumsocTU. CTaTUCTUYecKoe

3apavax onpeaeneHne BepoATHOCTU. OLLeHKa BEPOATHOCTM cobbITUA
MpaKTUyeckoe 3aHATUE
Tema 134 CoaepaHue yyebHoro matepuana

JduckpeTHan cny4valiHas

Buabl cnyvaHbix BennumH. OnpepeneHve OUCKPETHOM CAy4allHOW Be/IMYUMHbI.

Be/INYUNHA, 3aKOH ee | 3aKoH pacnpegeneHva AUCKPETHOW C/iyyYallHOM BenuuuHbl. Ee uucnosble
pacnpeneneHun XapaKTepuUCTUKU

KomburHnposaHHoOe 3aHATME
Tema 13.5 CopeprkaHue yyebHOro matepmana

3agaun  maTemaTuyeckon

BapVIaLI,VIOHHbIﬁ pAaAa. MonuroH 4yactotr w rmcrorpamma. Cratnuctnyeckue

CTaTUCTUKMN XapaKTepUCTUKM pAga HabnoaaeMblX AaHHbIX
KombuHmnposaHHOe 3aHATUE
Tema 13.6 MpodeccuoHanbHO-0pUEHTUPOBAHHOE COAEPIKAaHUE (coaeprKaHue NPUKNAZHOro

CoctaBneHne Tabauy wn
ANarpaMm Ha NpaKkTuKe

moaynsa)

MepBuyHan 0bpaboTKa CTaTUCTMYECKMX AaHHbIX. [padumyeckoe Ux NnpeacTaBneHue.
HaxoxaeHune cpeaHnx XxapakTepucTuk, Habaogaembix 4aHHbIX

MpakTnyeckoe 3aHATUE
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Tema 13.7 CopeprkaHue yyebHOro matepmana
PeweHune 3a4a4y. | dnemeHTbl KombuHaTopuKU. CobbiTMe, BepPOATHOCTb CcOobbiTUA. CrnoXkeHune u
dnemeHTbI YMHOXeHWe BEPOATHOCTEMN
KOMOMHATOPUKM, KoHTponbHas paboTa 2
CTaTUCTUKN N Teopuu
BEPOATHOCTEMN
Paspen 14. YpaBHeHua u 28
HepaBeHCTBa
Tema 14.1 CopepxaHue yyebHoro martepuana
PaBHOCMABLHOCTb PaBHOCUNBHOCTb YpaBHEHMIN M HepaBeHcTB. OnpegeneHna. OCHOBHbIE TeOPEMbI
YPaBHEHUI N HEPaBEHCTB. | PaBHOCU/IbHLIX MEepPexoAax B YpPaBHEHMAX M HepaBeHcTBax. O6lme MeToAbl
Obuwwne meToabl peLeHna | pelleHna ypaBHEHUI: nepexos OT paBeHCTBa GYHKUWUA K PaBEHCTBY apryMeHTOB 4
ONA MOHOTOHHbBIX QYHKUMIA, MeTO, Pa3NoXKEHUA HA MHOXUTENIN, MeTO, BBEAEHUA
HOBOW NepemeHHON, GPYHKLUMOHANbHO-TPaPUUECKUN meToa,
KombuHmnposaHHOe 3aHATUE
Tema 14.2 CoaepxaHue yyebHoro marepuana OK-01, OK-02,
Ipadurueckmi meTog, | Oblme meToabl pelleHnss HePaBEHCTB: Nepexo, OT CpaBHEHUs 3HaYeHU GyHKUMIA OK-03, OK-04,
peweHuA YPaBHEHWUM, | K CPaBHEHMIO 3HAYeHWI aprymeHToB AN MOHOTOHHbIX (YHKUKUK, meTon OK-05, OK-06,
HepaBeHCTB NUHTepBanoB, PyHKUMOHANbHO-Tpaduyecknin metog,. Mpaduyecknin meTtog, peleHma OK-07,
YPaBHEHWUI U HEPABEHCTB 4
KomburHnpoBaHHOe 3aHATME
Tema 14.3 CopepxaHue yyebHoro martepuana
YpaBHeHWA N HepaseHcTBa | OnpegeneHne moaynAa. PackpblTue moayna no onpegeneHuto. [pocTenwmne
C moaynem YpaBHEHUA U HepaBeHCTBa ¢ moaynem. [NpumeHeHMe paBHOCUIIbHbIX NEPEXOA0B B
onpefeneHHbIX TMNax ypaBHEHU U HEPABEHCTB C MOAY/1EM 4
KombuHupoBaHHOe 3aHATUE
Tema 14.4 CoaepxaHue yyebHoro marepuana
YpaBHeHUA M HepaBeHCTBA | 3HAKOMCTBO C nNapameTpom. [lpocTeiinMe ypaBHEHUA UM HEPABEHCTBA C
C NapameTpamu napameTpom 6
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KombuHupoBaHHOe 3aHATUE

Tema 14.5
CocTtaBneHne u pelleHune

MpodeccrmoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaeprKaHue NPUKAAZHOrO
moaynsa)

npodeccrnoHanbHbIX 3a4ay

PelweHWe TeKCToBbIX 3a4a4 I'IpOd)eCCVIOHaJ'IbHOI'O cogepxaHuma

C NOMOLLbO YPaBHEHUI MpaKTUyeckme 3aHATUA 8
Tema 14.6 CoaepxaHue yyebHoro marepuana
PeweHune 3aga4y. | O6wme meToapl peleHna ypaBHEeHUA. YpaBHEHMA N HEPABEHCTBA C MOAY/EM U C
YpaBHEHUA M HepaBeHCTBa | NapameTpamu

MpaKTnyecKoe 3aHATUE 2
MpomerKyTouHana atrectaumnsa (K3ameH) 6
Bcero: 340
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3 YCJIOBUS PEAJIN3AIINU PABOYEN ITPOTI'PAMMBI
3.1 Peammsamus mporpammbl mauctmmuinabl OJI.11 MartemaTtuka npoxoguT B yd4eOHOM

kabuuete « KaduHeT MaTeMaTHYECKUX JUCIUTITIHH»

O6opynoBanue yueOHOT0 KaOWHeTA!

MynbTuMeaniHbIN KOMILIeKC: koMmbloTep Intel Pentium 4, ¢ muiieH3MOHHBIM TPOrPAMMHBIM
obecrnieuerneM: Microsoft Windows XP, Microsoft Office 2010 (Word, Excel, PowerPoint),

Visual Studio 2010, SQL Server 2008, Cisco Packet Tracer, Azure Data Studio, Open
Project, Visual Studio 2010/2019, Android Studio, Code Gear RAD Studio, Corel Draw x3,
Embarcadero RAD Studio, Firebird, SQL Server 2008/2014, NetEmul, OpenProj, OracleVM,
Python, Trace Mod 6, yEd Graph Editor, DjVu,Arduino, VM ware, FIB Plus, o0bequseH B
JIOKAJIbHYIO CETh C BBIXOZOM B MIHTEpHET U JOCTYNOM B HUH(POPMALMOHHO-00pPa30BaTENbHYIO Cpely
OTH (punuan) CI'TY umenu [Narapuna FO.A., npoextop Acer, skpaH Screen Media s nmpoekTopa,
KOJIOHKH.

Pabouee mecto npenoaasarens, paboune Mecta 00ydaromuxcsl, KOMIIEKT y4eOHO-
METOAMYECKON JOKYMEHTAIMH, y4eOHO-HaTJIsIiHble Toco0us, 00ecneunBaroIe TeMaTuIecK1e
WITIOCTPAIMH TI0 padoyei mporpaMme JUCIUIUIMHBL. DJIEKTPOHHO-OMOINOTeYHAast CUCTEMa!

JlocTyn aBTOpU3MPOBAHHBIX MOJIb30BaTeNell uepes HTepHeT

«9BC IPRbooks», OO0 «Aii ITu Dp Meauna»

OBbC «OnekrponHas Oubauoreka TexHuueckoro Bysza», OO0 «Ilonutexpecype»
OBC «JIaap», OO0 «M3matenncTBO JIaHBY

«9BC elibrary», OO0 «PYHD2b»

3BC «IOPAUT»

OBC «Book.ru»

3.2. UndopmanuoHHOe o0ecnedeHne peaJn3aluuu NPporpaMmbl

Nudopmanronnoe obecrieueHre 00yYEHHS COICPKHUT IEepeueHb PEKOMEHAYEMBIX yUeOHBIX

n3nanuii, THTepHeT-pecypCcoB, JOMOIHUTEIBHON JTUTEPATYPBI.
3.2.1. IleyaTHble H3aHUSA

I.Maremaruka: yueOnuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccroHansHOe 00pa3oBaHuE)

2.Maremaruka: anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHalln3a, reoMeTpus. Anredpa u Havaa
Maremaruueckoro ananusza. 10-11 kmacc. Anumos I A., Komsrun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemienue, 2022.

3.Maremaruka: anredpa U Hayaja MaTeMaTUYECKOTo aHaiau3a, reomerpust. ['eomerpus. 10-11
kiacc. AtanacsH JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemienune, 2022.

4.MaremaTuka: anreOpa W Hayaja MaTeMaTHYeCKOro aHanusa, reomerpus. 10—11 xmacchl.
Anrebpa W Hayanma maTemMaTudeckoro anHanmm3za. B 2 4. Yacte 1: Y4ueOHUK mia ydammxcs
oOpa3oBaTeNnbHbIX opranm3anuii (6a3zoBeiii ypoBeHb)/Mopakosuu A.I'., CemenoB I1.B.; Yacts 2.
3aauHuK Ul yYaluxcsi 00pa3oBaTeIbHBIX OpraHu3aiuii (6a3oBbeiii ypoBeHsb)) Mopakosud A.l. u
npyrue; noa penakuueit Mopakosuya A.I'. - M: Muemo3suna, 2018.

5.Maremartuka: anreOpa U Hadaja MaTeMaTHYECKOTO aHan3a, reoMeTpus. Anredpa u Havana
MmaTeMmarndeckoro anamuza. 10 xmacc. Hukonbckuit C.M., IloranoB M.K., Pemernukos H.H. u
npyrue. - M: IIpocsemienne, 2021.

6.Maremaruka: anrebpa ¥ Hauajga MaTeMaTHYECKOTO aHaln3a, TeoMeTpus. Anredpa u Hayaa
MaTeMmaTndeckoro aHammza. 11 xmacc. Huxonwsckuit C.M., Iloranos M.K., Pemernukos H.H. u
npyrue. - M: Ilpocsemenue, 2021.
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7.Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOro aHanu3a, reometpus. ['eomerpus.10-11
knacc. [loropenoB A.B. MaremaTtuka: anreOpa u Hayajga MaTeMaTHYECKOTO aHAIHM3a, TEOMETPHS.
I'eometpus.10-11 xnacc. [loropenos A.B. - M: IIpocsemenue, 2019.

8.MaremaTtuka: anreOpa ¥ Havajla MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus. 10
kiacc. AnekcannpoB A.Jl., Bepuep A.JI., Peokuk B.U. - M: IIpocBemenne, 2021.

9.Maremaruka: anreOpa W Hayajga MaTEeMaTHYECKOTO aHaimu3a, reomerpus. ['eomerpus. 11
kinacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokux B.M. - M: IlpocBemenue, 2021.MaremaTuka:
anreOpa W Hadaja MaTeMaTHYecKoro aHammza, reomerpus. 10 xmacc. Bepuep A.JL., Kapm A.IL
W3narensctBo "l[IpocBenienue".

10.  MaremaTtuka: anrebpa ¥ Hadaja MaTeMaTHYECKOTO aHayim3a, reometpust 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "IIpocBemenue".
11.  MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTHUYECKOTO aHaln3a, TeoMeTpus. Anrebdpa u

Havajla MaTeMaTudeckoro aHanmsa (B 2 yactsax) (B 2 gactsx). 10-11 kmacc. Yacts 1: MopakoBuu
A.T'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u apyrue; nox peaakuureit Mopakosuya Al'. "MOIL]
MHEMO3HNHA".

12. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHUYECKOTO aHaln3a, TeoMeTpus. Anrebpa u
Hayaja MmaTtemarnueckoro aHaiusa. 10 kimacc. Mypasun ['.K., MypaBuna O.B. M3garenbcTBo
"IIpocBenienue".

13. Maremaruka: anredpa ¥ Hayajlla MaTeMaTUYECKOTO aHaIW3a, reoMeTpus. Anredpa u
Havajla mareMarudeckoro aHanmza. 11 kmacc. Mypasun ['.K., MypaBuna O.B. H3patenbcTBO
"IIpocBeienue".

14. MaremaTtuka: anredpa ¥ Havajla MaTeMaTHUYECKOTO aHaIHM3a, reoMeTpus. ['eomeTpus.
10 xnacc. CmupHoB B.A., CmupnoBa 11.M. "U3narensctBo "[Ipocsemenne".

15. Maremartuka: anrebpa ¥ Havajla MaTeMaTHUYECKOTO aHaM3a, reoMeTpus. ['eomeTpus.
11 xnacc. CmuphnoB B.A., CmupnoBa .M. U3natensctBo "IIpocBenienue".

16.  Maremartuka. ['eomerpust. 10 xnacec. Mepznsak A.I'., Homuposckuii 1.A., Tlononckuii
B.B., Axup M.C.; noxn penakuueit [lononsckoro B.E. U3narensctBo "l[IpocBemenne".

17.  Maremaruka. I'eomerpus. 11 xnacc. Mepsmak A.I'., Homuposckuii [.A., [Tononckuit
B.b., Axup M.C.; noxn penakuueii [lononsckoro B.E. "U3natensctBo "[IpocBenienue".

18.  Marematnka: anreOpa W Havaja MaTEeMAaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u
Hayaja Maremarudeckoro aHanusa. 10 kinacc. Bunenkun H.A., MBames-Mycartos O.C., llIBapulypa
C.H1. "MOLl MHEMO3HHA".

19. Marematuka: anredpa v Hauajga MaTeMaTUYECKOTO aHANINU3a, reoMeTpus. Anredpa
W Hayaja marematudeckoro ananmsa. 11 kmacc. Bunenkun H.S., UBame-MycaroB O.C.,
IBapudypa C.1. "MOLl MHEMO3MHA

3.2.2. DJjIeKTPOHHBbIE U31AHUA (IJIEKTPOHHBbIE PeCypcChl)

1. Bcepoccuiickue wunTepHeT-onumnuansl. - URL: https://online-olympiad.ru / (mata
obpamenus: 12.07.2022). - TeKCT: 3JIeKTPOHHBIH.

2. Ennnas xommeknus nudpoBbix oOpazoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TeKCT: 37I€KTPOHHBIMH.

3. HNudopmanmonHas cucrema « EnHOE OKHO TOCTyIa K 00pa30BaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (mata oOpamenus: 02.07.2022). - TekcT: 37eKTPOHHBIH.

4. Hayunas snextponnas Oubnumorexka (HDbB). - URL: http:/www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 3MEeKTPOHHBIH.

5. OTtkpsIThIi KOMTeK. Marematuka. - URL: https://mathematics.ru / (nata oOpamieHus:
08.06.2022). - TeKCT: 237IEKTPOHHBIM.

6. [ToBTopum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 3MEeKTPOHHBIH.
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7. CrnipaBoYHUK o MaTeMaTuKe IS LIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.
8. Cpennsis Mmarematuueckass uHTepHeT 1mkona. - URL: http://www.bymath.net/ (mara

obpamenust: 12.07.2022). - TeKCT: 3JIEKTPOHHBII.

9. ®enepanbubiii mopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/  (gara
obpamienus: 02.07.2022). - TeKCT: 3JIEKTPOHHBIH.
®enepanbHbIi HEHTp WHGOPMAIMOHHO-00pa3zoBaTelbHbIX pecypcoB. - URL: http:/fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 3JIeKTpOHHBII

4. KOHTPO/b M OLEHKA pe3ybTaToB 0CBOeHUA 06L,e06pa3oBaTeNnbHOIM
AVUCLUNINHDI

4.1 HKoHTPONb WM OUEHKA pe3y/bTaToOB OCBOEHUA 0b6weobpasoBaTeibHOM
AVNCLUNANHBI PACKPbIBAOTCA Yepes AUCUMUNIMHAPHbIE Pe3ynbTaTbl, HanpaB/AeHHble Ha
dopmmpoBaHme obWmMX U NpodeccnoHaibHbIX KOMMNETEHLUMI NO pa3aesnaM U TEMam
coaepaHua yyebHoro matepumana.

O6was/npodeccuoHanbHan Paspgen/Tema Tun oueHOYHbIX
KomneTteHuumA meponpuaTua
OK 01. BbibupaTb cnocobbl P 1, Tema 1.1, 1.2, 1.3 M-o/c? 1.4, 1.5, | TecTupoBaHue
pelleHns 3a4auy 1.6 YCTHbIV onpoc
npodeccuoHanbHoM P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/C, | Maremaruueckuii
OeaTeNbHOCTU 2.6 OVKTaHT
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
MPUMEHUTENBHO P4 Tembl 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAnBMAyaNbHas
K Pa3/IMYHbIM KOHTEKCTam M-o/c, 4.8, 4.9, 4.10, 4.11 camocTtoaTeNibHas
P 5, Tembl 5.1, 5.2 paborta
P6, Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | lpeacrasneHue
MN-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pe3ynbTaTos
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 MPaKTUYECKUX paGoT
Mn-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, KoHTposbHas paboTa
7.13,7.14,7.15,7.16,7.17 BbiNONHEHWE

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

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

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-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
MN-o/c, 13.6

P 14, Tembl 14.1, 14.2,14.3, 14.4, 14.5
MN-o/c, 14.6

9K3aMeHaLMOHHbIX
3a/,aHunM

2 [TpogpeccuoHanbHoe-opuUeHMUPOBAHHOE COOEPHAHUE
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OK 02. Ucnonb3osaTb
CoBpeMeHHble cpeacTea
NOWCKa, aHaNM3a U
MHTepnpeTaunm
MHPOpPMaLMK, U
MHPOPMALMOHHbIE
TEXHONOTUK anA
BbINONHEHMA 33434
npodeccnoHanbHOM
[eATeNbHOCTH

P1,Tema1.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 -0/c,
2.6

P 3, Tembi 3.1, 3.2, 3.3 MN-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6, 4.7
N-o/c, 4.8,4.9,4.10,4.11

P5, Tembl 5.1, 5.2

P6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6, 6.7
N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
n-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

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

P 10, Tembi 10.1, 10.2, 10.3, 10.4

TecTupoBaHue
YCTHbIN onpoc
MaTemaTnyeckmi
OVKTAHT
NHamsnayanbHas
CamMoCToATeNbHAA
pabota
MNpepctasneHune
pe3ynbTaTtos
npaKTU4Yeckux pabor
KoHTponbHas paboTa
BbinonHeHune
9K3aMeHaLMNOHHbIX

3a4aHui

P11, Tembl 11.1,11.2, 11.3 N-0/c, 11.4,

11.5,11.6 N-o/c, 11.7

P12, Tembi 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3,13.4, 13.5

MN-o/c, 13.6

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

M-o/c, 14.6
OK 03. MNnaHunposaTb U P1,Temal.1,1.2,1.3N-0/c,1.4,1.5,1.6 | TecTupoBaHue
peanun3oBbIBaTh P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | YcrHbIi onpoc
cobcTBEHHOE 2.6 MaTemaTnyeckumi

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
npogeccnoHanbHoe U AVKTaHT

P4, Tembl 4.1,4.2,4.3,4.4,45, 4.6, 4.7
JINYHOCTHOE pa3BUTHE, N-o/c, 4.8, 4.9,4.10, 4.11 NHanBmayanoHasn
npeanpUHNUMATENbCKYHO PS5, Tembl 5.1, 5.2 camocToAaTeIbHas
AEATENBHOCTb B P6, Tembl 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7 | pabota
npodeccnoHanbHol cohepe, N-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11 MNpeactaBneHne
MCNONb30BaTb 3HAHMA MO P7 Temb 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | pe3ynbraToB

¢$VHaHCOBOM rPamMOTHOCTM B

Pa3NNYHbIX XKU3HEHHbIX
CUTYyaumnAax

M-o/c,7.8,7.9,7.10 NM-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P8, Tembl 8.1, 8.2, 8.3,8.4,8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3,10.4

P11, Tembl 11.1,11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-o/c, 11.7

P12, Tembi 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

P14, Tembl 14.1,14.2, 14.3,14.4, 14.5
M-o/c, 14.6

npaKkTuyYeckux pabot
KoHTponbHan paboTa
BbinonHeHne
9K3aMeHaLMOHHbIX
33/laHuni

OK 04. 3¢ pekTnBHO
B3aMMOAEeNCTBOBaTb U

P1, Tema1.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 -0/c,

TecTnpoBaHue
YCTHbIN onpoc
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paboTaTb B KONJIEKTUBE U
KOoMaHze

2.6

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45, 4.6, 4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

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

P7 Temb1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
Nn-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

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

MaTemaTnyeckmi
OVKTAHT
UHavBmnayanbHas
camocToAaTenbHas
paboTa
MNpeacrasneHue
pe3ynbTaToB
npaKkTUyYeckux pabor
KoHTponbHaa paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX

P 10, Tembi 10.1, 10.2, 10.3, 10.4 33/laHuni
P11, Tembl 11.1,11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-o/c, 11.7
P12, Tembi 12.1,12.2,12.3,12.4
P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6
OK 05. OcyuwectenaTtb yctHyto | P 1, Tema 1.1,1.2, 1.3 M-0/c, 1.4,1.5,1.6 | TectupoBaHue
Y TUCbMEHHYI0 P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, | ycrHbIi onpoc
KOMMYHMKALUMIO Ha 2.6 MaTemaTnyeckmi
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
rocyapcTBeHHOM A3bIKe OVNKTAHT
. P4, Tembl 4.1,4.2,4.3,4.4, 45, 4.6, 4.7
Poccuiickon ®eaepaumm c N-o/c, 4.8, 4.9, 4.10, 4.11 UHauBmnayanbHas
y4yeTom ocobeHHocTel PS5, Tembl 5.1, 5.2 CaMoCToATeNbHAA
COUMNANBHOTO N KY/IbTYPHOTO P1, Tema 1.1,1.2,1.3 M-0/c, 1.4,1.5, 1.6 | pabota
KOHTEKCTa P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 NM-0o/c, | MNpepcTtasneHue
2.6 pe3synbTaToB

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1, 4.2,4.3,4.4,45, 4.6, 4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

P6, Tembl 6.1,6.2,6.3,6.4,6.5,6.6, 6.7
MN-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11
P7,Temb 7.1,7.2,7.3,7.4,7.5,7.6,7.7
M-o/c,7.8,7.9,7.10 NM-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tembi 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1,11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-o/c, 11.7

P12, Tembi 12.1,12.2,12.3,12.4

P13, Temb 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

npaKkTU4Yeckux pabot
KoHTponbHan paboTa
BbinonHeHune
3K3aMeHaLMOHHbIX
33/laHuni
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P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6P 9, Tembl 9.1, 9.2, 9.3,
9.4,9.5

P 10, Tembi 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3

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

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
MN-o/c, 14.6

OK 06. MNMposasnatb
rpa*kAaHCKo-
NaTPMOTUYECKYIO NO3ULMIO,
OEeMOHCTPMpPOBATb
O0CO3HaHHOE NnoBeAeHMe Ha
OCHOBE TPAANLMOHHbIX
obleyenoBeyeckux
LEeHHOCTEN, B TOM Yncne ¢
Y4E€TOM rapmMoOHMU3aLmmn
MeXHaUMOHaNbHbIX U
MEKPESIUTMO3HbIX
OTHOLLEHUI, NPUMEHSATb

P1,Temal.1,1.2,1.3N-0/c,1.4,1.5,1.6
P 6, Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7
M-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

P7 Temb1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
Nn-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

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

MN-o/c, 14.6

TecTupoBaHue
YCTHbIN onpoc
MaTtemaTnyeckmm
OVKTaHT
NHamBmayanbHana
camocTtoaTeNibHas
paboTa
MpepgctaBneHune
pe3ynbTaToB
NpPaKTUYecKMx pabort
KoHTponbHaa pabota
BbinonHeHne

CTaHAapThI 3K3ameHaUMOHHbIX
AHTUKOPPYNLMOHHOTO 3a4aHui
noseaeHun
OK 07. CopeictBoBaTh P1,Temal.1,1.2,1.3N-0/c,1.4,1.5,1.6 | TecTupoBaHue
COXPaHEHMIO OKPYKatoLLen P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | YcrHbI onpoc
cpeasbl, 2.6 MaTemaTnyecKkui
P 3, Tembl 3.1, 3.2, 3.3M-0/c, 3.4

pecypcocbepeskeHuio, AVUKTaHT

6 P4, Tembl 4.1,4.2,4.3,4.4,45, 4.6, 4.7
NPUMEHSATb 3HaHUA O MN-o/c, 4.8, 4.9, 4.10, 4.11 NHanBmuayanbHan
N3MEHEHUU KINMATA, P5, Tembl 5.1, 5.2 camocCToATeNIbHaA
NPUHLMNbI 6epexnnBoro P6, Tembl 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 | pabota
nponsBoAcTBa, 3¢PEKTUBHO n-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 MNpeacTaBneHne
[encTBoBaTh B P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3synbTaTtos

‘-Ipe3BbI‘-Ial7IHbIX CUTyaumnAax

Nn-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

P9, Temnbl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1,11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-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

NpPaKTUYecKMx pabort
KoHTponbHaa paboTa
BbinonHeHne
9K3aMeHaLMOHHbIX
3a/laHunm
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MN-o/c, 13.6
P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
MN-o/c, 14.6

®rocC Crno 09.08.07, 15.02.12,
15.02.14, 15.02.07, 15.02.08,
23.02.07, 27.02.07, 38.02.01,
38.02.03.

P 1, Tema 1.1, 1.2, 1.3 M-0/c3, 1.4, 1.5,
1.6

P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c,
2.6

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45, 4.6, 4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

P6, Tembl 6.1,6.2,6.3,6.4,6.5,6.6, 6.7
MN-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

P7, Temb1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
M-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

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

P 10, Temb 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-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
MN-o/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3, 14.4, 145
MN-o/c, 14.6

UnauBmnayanbHas
camocToATeNbHaA
paboTa
MNpeacrasneHue
pes3y/sibTaTos
npaKkTUyYeckux pabor
KoHTponbHaa paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX
3a4aHuM

3 [MpogpeccuoHanbHoe-opueHMUPOBAHHOE COOEPHAHUE
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