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AnantupoBaHHas mnporpamma yueOnsrii mucuumuinael OOJ[.03 Matemaruka paszpabotaHa B
COOTBETCTBUH ¢ TpeboBaHUAMH DeiepaaIbHOT0 TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
cpeaHero oo1ero 00pa3oBaHus, YTBEPKIAEHHOTO MpUKa3oM MuHHCTEpCTBA 00pa30BaHUs H HAYKH
P® Ne413 or 17 mas 2012 roga B neiicTByromed penakiuu, ¢eaepalbHON 00pa3oBaTeIbHOM
IIpOrpaMMbl  CpeHero oOmiero oOpa3oBaHMs, YTBEpXKAEHHOM IpukKazoM MuHMCTEpCTBA
npocsemieHuss P® ot 18.05.2023 Ne371, mnpumepHON aJanTUPOBAHHOM IPOrpaMMBI,
yTBEpKAEHHON Ha 3acegannn CoBeTa MO OLIEHKE COJIep’KaHUs M KayecTBa MIPUMEPHBIX pabounx
nporpaMMm  00meoOpa3oBaTeNbHOTO  COIHAIBHO-TYMAHUTAPHOTO  IHMKIOB  CPETHETO
npodeccrnoHaibHOTO  oOpazoBanmst (mporokosn Nel4 ot 30.11.2022 r.), DemepaibHOTO
rOCyJapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa CPEAHEro MpoQecCHOHATBHOTO 00pa3oBaHUs
o criertnanibHocTH 09.02.07 MHDOpMaIoHHBIE CUCTEMBI M IPOTPAMMHUPOBAHKE, YTBEPKACHHOTO
npukazoM MuHucrepcTBa oOpasoBanHusi U Hayku P® ot 9 nexabps 2016 1. Ne 1547 B
JEUCTBYIOIIEN PEIAKIINU.

Opranmzanus-pazpadotuuk: ['BIIOY MO CeprryXOBCKU KOJIIEIKY

Pa3pabotuuk: Epmunosa H.B.

Paccmotpeno Ha 3acemanuu IIK oGmieoOpa3zoBarenbHbIX, 00MMX TYMaHUTAPHBIX, COIUATIBHO-
KOHOMHUYECKUX M €CTeCTBCHHOHAYUHBIX quciuruinH ([Ipotokon Nell ot 26.05.2025)

[Ipencenarens I1IK Bseix I'.B.



COJEPKAHUE

OBIIASI XAPAKTEPUCTHUKA AJJAIITUPOBAHHOM
MPOT'PAMMBI YYEFHOU JUCITATLIAHBI

CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILIVHBI

CIIEIUAJIBHBIE YCJIOBHUS PEAJIN3AIIMA ATATITUPOBAHHO
MPOT'PAMMBI YYEFHOU JUCITATLIAHBI

KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YUEBHOI
JUCHUTINHBI



1. ObBLIASA XAPAKTEPUCTHKA AJJAITUPOBAHHOH ITPOI'PAMMBbI
OBIIEOBPA30OBATEJBHOU JUCHUIIJIMHBI «<MATEMATHUKA»

1.1. MecTo IMCHMIUIMHBI B CTPYKType mnpodeccHoOHANbHOH 00pa3oBaTeIbHOI
nporpammsl CIIO:
OoOmeobOpa3oBatenibHass  gucHuiuinHa — «MaTtemarukay  SBISETCS  00s3aTelbHOW  YacThIO
0011e00pa30BaTENBHOTO MUKIA OCHOBHOM NMPO(ecCHOHAIBHONW 00pa30BaTEIbHON MPOTpaMMBI B
cootBerctBuM ¢ PI'OC mo cnenmansHoctn 09.02.07 MuapOpManuoOHHBIE CHUCTEMBI H
MIPOrpaMMHPOBAHUE JUTsI OOYUYAIOMIUXCA ¢ MHBAIMAHOCTBIO 0€3 HapyIIEHUs! CHX0()U3MIECKOTO
pa3BUTHSL.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA NTUCHUIIJIMHBI:

1.2.1. leap AUCHMIIHHBI

Conepxkanrie  mporpamMmbl  001IeoOpa3oBaTeNbHON  AUCHUIUIMHBL  «MaTtemaTuka
HaIpaBJIEeHO Ha JOCTIKEHHE PE3yJIbTAaTOB €€ M3YUEeHHS B COOTBETCTBUH C TpeboBanusimu OI'OC
COO c yuetom npodeccuonanpHoit HanpasieHHocTH OI'OC CIIO.

[lenn n3ydeHuss MaTEMaTHKU:

- (hopMHpOBaHKWE IEHTPATBHBIX MaTEeMATHUECKUX TIOHATHH (YUCIIO, BEIIMYUHA,
reoMerpuueckas (Qurypa, NepeMeHHas, BEpPOSTHOCTh, (YHKIMS, NpPOU3BOAHAS, WHTErpai),
ofOecreunBarOMMX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTeMaTH4eCKOro o0Opa3oBaHUs
00yJaroImXcs;

- MOJBE/ICHUE YUalIUXCs Ha TOCTYITHOM [l HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTHUKUd M OKPY)KAIOIIEro MHUpPA, MOHUMAHUI0 MAaTEMaTUKHU KaK 4acTu OOIIeld KyJIbTyphl
YeJI0BEYECTBA;

- pa3BUTHE HWHTEIUIEKTYaJbHBIX UM TBOPYECKMX CIOCOOHOCTEH  ydwaluxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBILUICHUS, HHTEpECca
K U3Y4YCHHIO MAaTeMAaTHKH,

- ¢dbopmupoBanre (PYHKIMOHAIBHOM MaTeMaTU4eCKOW TI'PaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTeMAaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIUSIX U MPU U3y4YECHUH
JPYrux y4eOHBIX MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (hopMynnpoBath
UX Ha s3bIKE MaTEeMaTHKH M CO3[aBaTh MaTeMaTHYeCKUe MOJETH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUIi anmnapar Ajs pelIeHus PaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh
Y OLICHUBATH MOJy4YEHHBIC PE3YIbTATHI.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHSI 0011e00pa30BATENbHON JAUCHUILIMHBI B
coorBercTBNH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne TUCIUIUIMHA UMeeT NpH GpopMupoBanuu U pazButun OK:



OK 01 BeiOupare crnocoObl pemieHHs 3aqad  Mpo(ecCHOHAIBHON JIEATEbHOCTH
MPUMEHUTEIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02 Hcnonb3oBaTb COBPEMEHHBIE CPEICTBA IIOMCKA, aHaIM3a U HMHTEPIIPETALUU
nHbopManuy, U WHPOPMALMOHHBIE TEXHOJIOTUHU IS BBIMOJHEHHUS 3a7ad MpodecCHOHATLHOU
JEATEITbHOCTH.

OK 03 [TnaHupoBaTh U peam30BBIBATH COOCTBEHHOE MPO(ECCHOHATFHOE U JIMYHOCTHOE
pa3BUTHE, MPEIIPUHIMATEIBCKYIO JEATEIFHOCTh B MPO(ECCHOHATBHON cdepe, NCIOoIb30BaTh
3HaHU 110 (1)I/IHaHCOBOI>'I T'paMOTHOCTHU B Pa3JINYHBIX ) KU3HCHHBIX CUTyallUAX.

OK 04 D¢ dexTnBHO B3auMoIeHCTBOBATh U padOTaTh B KOJIJIEKTUBE U KOMAH/IE.

OK 05 OcymiecTBasTh YCTHYIO UM MHCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
s3bike Poccuiickoii denepannu ¢ yaeToM 0coOOEHHOCTEN COIMAIBHOTO U KYIbTYPHOIO KOHTEKCTA.

OK 06 IlposBAsATh TrpakJIaHCKO-NATPUOTUYECKYIO TO3MUIUIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUeIOBEUECKUX LIEHHOCTEH, B TOM YHUCIIe
C Y4€TOM TapMOHHU3AlMM MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUHN, MPUMEHSThH
CTaH/IapThl aHTUKOPPYIIIHOHHOTO TIOBEJICHUSI.

OK 07 CopneiicTBOBaTh COXpaHEHHIO OKpY)KaloOIIed cpenbl, pecypcocOepekeHuto,
INPUMCHATE 3HAHHA 00 W3MeHeHHHu KiimMaTta, IIPHUHIIMIIBI 6epe)KJ'II/IBOFO IMPpOU3BOACTBA,
3(pPEeKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYaLIUsX.

Oco6o¢ 3HaveHHE NUCIUILIMHA UMeeT TTpu hopmupoBannu 1 pazsutun [1K:

IIK 5.2. Pa3pabaTeiBaTh MPOEKTHYIO AOKYMEHTAIMIO Ha pa3paboTKy WH(POpMAIMOHHON
CHCTEMBI B COOTBETCTBUH C TPEOOBAaHUSIMH 3aKa3unKa.

B pamkax mporpammbl yaeOHOM TUCIUILTHHBI 00YYarOIUMKCS OCBAUBAIOTCS IMYHOCTHBIC,
MeTaInpeIMETHBIE U IPEMETHBIC PE3YJIbTaThl B COOTBETCTBHH ¢ TpeboBanusimu OI'OC cpennero
o01ero oOpa3oBaHus:



KOMIIETCHIIMHA

Oomme

IInanupyemMbie pe3yJIbTATHI

o0y4eHHs (IMYHOCTHBIC. MeTaNpeAMeTHbIE U NpeIMeTHbIe)

OO0mme (IMYHOCTHBIE H MeTanpeaMeTHbIe)

JAucuuniauHapHblie (MpeaMeTHbIE)

OK 01

- TOTOBHOCTH K TPYAY,
TPYIOIIIO0HCE;

- TOTOBHOCTh K AKTUBHOM JEATENHHOCTH TEXHOJOTMYECKOU U
COIMAIbHON HANpPaBJICHHOCTH, CIIOCOOHOCTh HWHHIIUMPOBAT,

OCO3HAaHUE NECHHOCTU MacCTEpPCTBA,)

[UIAHUPOBaTh M CAMOCTOSATCIIBHO  BBIOJHSITH  TaKYIO
eSITeIIbHOCTB;
- HWHTepeC K pa3nuyHbIM  chepaM  mpodeccHoHaTBEHOMU

esITeIbHOCTH,
OBlajiecHHe YHUBEPCAJIbHBIMU Y4YE€OHBIMH MO3HABATEIHLHBIMH
IEHCTBUSIMU:

a) 0a30BbIC JIOTMYCCKHE ACUCTBUS:

- CaMOCTOATENIFHO (OPMYJIMPOBaTh U  aKTyaJH3UPOBATH

npobeMy, paccMaTpuBaTh €¢ BCECTOPOHHE;

-BJIaJIeTh METOJAMH JI0KA3aTeILCTB, AITOPUTMAMH PEIIeHHs 3a/1a4; yMeHHe (OpMyIHPOBaTh
OIpeieieH s, aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, MIPOBOAMTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJe PEeIleHHs 3a/1a;

- YMETh ONEPUPOBATH MOHATHAMH: CTENEHDb YNCIIA, JOrapuM YKCiIa; YMEHHE BBITOTHAT
BHIYKCIIEHHE 3HAUCHUI 1 MPe00pa30BaHuUs BRIPAKEHUH CO CTEMEHSIMHU U JIorapupMamu,
mpeoOpa3oBaHus TPOOHO-PAIIMOHATIBHBIX BBIPasKCHHIA;

- YMETh ONEPUPOBATH MOHATHAMH: PalliOHAIbHbIE, HPPAIIMOHAIBLHBIE, TIOKAa3aTeIbHBIE,
CTCIICHHBIC, HOFapI/Id)MI/I‘ICCKI/IC, TPUTOHOMETPHUYCCKHUEC ypaBHeHI/lﬂ 1 HCPAaBCHCTBA, UX CUCTEMBI;
- YMETh ONIEpUPOBATH MOHATHAMU: (PyHKIUS, HETIpepbIBHAS (DYHKIINS, TPOU3BOIHAS,
repBooOpasHasi, onpeAeeHHbI HHTErpal, YMETh HAXOUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(hyHKIMI, UCTIONIB3YS CIIPABOYHBIE MaTEPHaIIbl; UCCIEA0BATh B MPOCTEHIINX CIIydasx (yHKIUH
Ha MOHOTOHHOCTb, HAXOIUTh HaI/I6OJ'IBU_II/IC W HAUMCHBIINEC 3HAYCHUS q)yHKLII/II‘/II, CTpOUTH
rpadUKi MHOTOYICHOB C UCIIONIF30BAHUEM allapaTa MaTeMaTHUCCKOrO aHAIN3a; TPUMEHSIThH

- YCTaHABJIUBATh CYIIECTBEHHbIH NMPU3HAK WM OCHOBAHUS JUISIIPOU3BOJHYIO NIPU PEIICHNH 3a/1a4 Ha ABMKEHHE; pelllaTh PaKTHUKO-OPHEHTHPOBAHHBIE 3a/1a41

CpaBHEHUS, Kiaccu(UKauu U 0000IICHHS;

- ONpeNeNsiTh LENH JACSTEeNbHOCTH, 33JaBaTh MApaMeTphl H
KPUTEPUH HX JOCTHIKCHHS,
3aKOHOMEPHOCTH U
[paccMaTpHBACMBbIX SIBICHIUSIX;

- BHOCUTb KOPPEKTHUBHI B
pe3ynbTaToB

- BBISABIIATH TIIPOTUBOPEI A B

JIeATEeIbHOCTD,
LIeJIsIM,

OIICHUBATD

COOTBETCTBHE OLICHUBATh  PUCKH
[TOCIIEACTBHI EATENBHOCTH,

- pa3BHBAaTh KPEATHMBHOE MBIIIJICHUE TIPH PEUICHUU JKU3HEHHBIX
pobaem

0) 6a30BbIC HCCIIEIOBATENILCKHAE JCHCTBYS:
- BJIaJICTh HABBIKAMH Y4eOHO-UCCIIEI0BATEILCKON U TIPOSKTHOM
e TEbHOCTH, HABBIKAMH Pa3pelieHus pooiieM;
MIPUYUHHO-CIICICTBEHHBIC
AKTYaJIM3UPOBATh 33/a4yy, BBIIBUTATH TMIIOTE3Y €€ PEIICHUS,

HAXOJUTH APryMEHTBI JIIs CBOMX

- BBIABJIIATH CBA3U |

J0Ka3aTCIIbCTBA

Ha HaOOJIBIINE U HANMEHBIINE 3HAYCHHUS, HA HAXOXKICHHUE IIYTH, CKOPOCTH U YCKOPCHHS;

- YMETh OIIEPHPOBATh MOHATHAMU: PALMOHAIbHAS (DYHKIIHS, [TOKAa3aTeIbHAst (YHKIIMSL,
crenenHas QpyHKIysL, jorapugmuieckas QyHKIMs, TPUTOHOMETpUIeCKUe (QyHKIMH, 00paTHbIE
(byHKIMH; yMEHUE CTPOUTDH TpadUKy U3yUeHHBIX (DYHKIIUIA, HCIIONB30BaTh TpaduKy mpu
M3y4CHHH POIIECCOB U 3aBHCHMOCTEH, IPY PEIICHHUH 3a/1a4 U3 IPYTHX y4eOHBIX IIPEAMETOB U
3agad U3 peasibHOM JKH3HH; BRIPKATh (HOPMyIaMH 3aBUCHMOCTH MEXKIY BETUIHHAMHE;

- YMETh pellaTh TeKCTOBBIC 33/1a4H Pa3HbIX THIIOB (B TOM YHCIIE Ha HPOLEHTHI, OJIH H YaCTH, Ha
IMBIOKEHHE, PabOTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33/1a4H 13 O0JIACTH YIIpaBICHISI
ITMYHBIME M CEMEHHBIMU (PHHAHCAMU); COCTABIIATH BBIPAXKEHHUSI, YPABHEHUsI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33a4H, HCCIEN0BATh HOIYICHHOE PEIICHIE H OLICHUBATh
[PaBIoNoI00HOCTD PE3yJIbTATOB;

- YMETh OIIEPHPOBATh MOHATHSAMU: CPEIHEE apu(pMETHIECKOE, MeInaHa, HanbobIIee U
HAaNMEHbIIIEC 3HAUCHNS, pPa3MaXx, JUCIICPCHs, CTAHIAPTHOES OTKIOHEHHE YHCIOBOrO HAbopa;
YMETh M3BJICKATh, HHTEPIIPETUPOBATH HH(POPMALIUIO, IPEICTABICHHYIO B Ta0IMIaX, Ha
muarpamMmax, rpaduKax, OTpasKaroILyi0 CBONCTBA PEabHbIX IPOIECCOB U SBICHHUI;
[PEACTABISITH HHPOPMALIUIO C IOMOIIBIO TAOIIUIl U JUATPAMM; HCCIEIOBATh CTATHCTHYCCKIE

YTBEPXKICHHH, 3a/1aBaTh MAPAMETPhI U KPUTEPUH PELICHHS;

JTAHHBIC, B TOM YHUCJIE C TPUMECHECHUEM rpacpnqecm/lx METOAOB U SJIEKTPOHHBIX CPEACTB,




AHAJIM3UPOBATL TIOJYYCHHBIC B XOAC€ PCHICHUA 3aJavdu
PE3YJIbTAThl, KPUTUYECKU OLCHUBATL HX JOCTOBCPHOCTD,
IMIPOTHO3UPOBATH UBMCHCHUEC B HOBBIX YCIIOBUSAX;

YMETb TEPEHOCUTL  3HAHUSA
MMPAKTUYCCKYIO obJacTu KUBHCACATCIIBHOCTH,

YMETb HHTErpUPOBATHL 3HAHUA H3 Pa3HBIX IMPECIMCETHBIX]|

obJ1acTeit;

B

- BbIIBUI'aTb HOBBLIC UJICU, TTPEJIaraTb OpUTrHHAJIbHBIC IMTOAXOAB]
1 pCIICHUA;

- YMCTb ONICpHUPOBATH MOHATHUAMMU: CHy‘IaﬁHHﬁ OIIBIT U cnyqaf/'IHoe CO6I)ITI/Ie, BEPOATHOCTH
cnyqaiz'moro CO6I>ITI/I$I; YMEHUE BBIYUCIIATE BEPOATHOCTH C MCIIOJIB30BAHUEM Fpa(i)I/IqGCKI/IX
MCTOOB; IIPUMCHATH (I)OpMyJ'II:I CJIOKCHUA U YMHOKCHU L BepOHTHOCTeﬁ, KOM6I/IH8.TOpHI>Ie

IMO3HAaBATCIbHYIO I/I](I)aKTI)I n (bOpMyJ'ILI Ipu pCHICHUU 3a/lav; OUCHNBATH BEPOATHOCTU PEAJIbHBIX CO6I:ITPIﬁ;

BHAKOMCTBO CO CJ'Iy‘IafIHHMPI BCIIMYMHAMU,; YMCHUC IIPUBOAUTD MPUMEPHI IPOABJICHUA 3aKOHA
0OJIBIINX YKCEIT B NpUPOJAHBIX U O6HLGCTB6HHHX SIBJICHUSAX

- YMETb ONICpHUPOBATH MOHATUAMU: TOYKA, IIpsAMas, MiIOCKOCTb, MPOCTPAHCTBO, ]IBpraHHLIﬁ
YT'OJI, CKPpEIIMBAOIIUECA TTPAMBIC, TApaJUICJIbHOCTh U IEPIICHAUKYIIAPHOCTD IPAMBIX U
HHOCKOCTeﬁ, yroia Mexay nNpsMbIMU, YIOJl MEXKIY HpHMOﬁ U IIJIOCKOCTBIO, YI'OJI MEXKIY

U CIIOCOOHOCTh HMX HCIOJMB30BAaHUS B I0O3HABATEIHHOMN H[IIITIOCKOCTAMU, paCCTOAHUE OT TOYKHU 10 IUTOCKOCTH, PACCTOSIHUC MEXKIY MPAMBIMU, PACCTOSTHHUC

COI[MAIbHOM MpPaKTHKE

MEX Ty TIOCKOCTSMHE; YMEHHE HCIIOIb30BATh MPH PEIICHUH 3a/1a4 M3yIeHHbIC (PaKThl U
TeOpeMbI TITAHUMETPUH; YMEHHE OIICHUBATh Pa3Mepbl 00BEKTOB OKPYXKAFOIIET0 MUPA;

- YMETh ONEpUPOBATH MOHSATHSIMH: MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKa, KYO,
Mapasuiesienumne, Tpu3Ma, TupamMmuaa, GUrypa u MoBEPXHOCTH BPAIICHHUSI, IIMIHHIP, KOHYC,
[ap, chepa, cedeHus GUrypbl BPaIICHHUS], TNIOCKOCTh, KACAOMIAsCst Chepsl, MIUITHHAPA, KOHYCA,
[UIOLI[a/1b TOBEPXHOCTH IUPAMUIBI, TIPU3MBIL, KOHYyCa, LIMIIHHApA, IUIomans cdepsl, 00beM Kyda,
[PSIMOYTOJIBHOTO [ApalIe/ICUIE A, MUPAMHUIbBI, TIPU3MBL, [IMIHHAPA, KOHYyCa, IIapa; yMEHUE
11300pakaTh MHOTOTPAHHUKH M IIOBEPXHOCTH BPAIICHHS, UX CEYCHHS OT PYKH, C IOMOLLBIO
EePTEKHBIX HHCTPYMEHTOB U AJICKTPOHHBIX CPECTB; YMEHUE PACIIO3HABATH CHMMETPHIO B
[IPOCTPAHCTBE; YMCHHE PACIIO3HABATH [IPABUIBHBIC MHOTOTPAHHHKH;

- YMETh OIIEPHPOBATh MOHATHAMU: IBWKCHHE B IPOCTPAHCTBE, MIOAOOHBIC (GUTYDHI B
[POCTPAHCTBE; UCIIOIB30BATh OTHOIICHHE IUIOMIA e HOBEPXHOCTEH U 00BEMOB MOIOOHBIX
(buryp npu pereHun 3aaau;

- YMETh BBIYHCIIATH TEOMETPUUECKHE BETMUINHBI (IIMHA, YOI, IUIOMAAb, 00beM, IUIOMIA b
[IOBEPXHOCTH), HCIONB3Ys H3ydCHHBIE (DOPMYIIBI K METOLIBI;

- YMETh OIIEPHPOBATH MOHATHAMU: PSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, KOOPAMHATHI TOUKH,
BEKTOp, KOOPAUHATHI BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI MEKIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEICHHE BEKTOPA HA YHCIIO; HAXOMHUTH C IOMOIIBIO H3YICHHBIX (DOPMYI
KOOPAMHATHI CEPEMHbBI OTPE3KA, PACCTOSIHUE MEKIY IBYMS TOUKAMHU;

- YMETh BBIOMpATh MOAXOISAIINN H3yICHHbIN METO ISl PEIICHHS 3a/1a9H, PACIO3HABATh

MAaTCMAaTHYCCKHUE (I)aKTLI 1 MaTeEMaTUIECKHUE MOJEIN B IPUPOAHBIX U O6H.IeCTBeHHBIX SBJICHUAX,




B MICKYCCTBE; YMEHHE ITPUBOJIUTH IIPUMEPHI MaTEMaTHUECKUX OTKPHITUI POCCHHCKON 1
MHPOBOM MaTeMaTHYECKON HayKH.

- YMETh OIIEpUPOBATH MOHSATHAMU: OIpEIeIeHHE, aKCHOMa, TEOpeMa, CIIeJICTBUE, CBOHCTBO,
MpU3HAK, J0Ka3aTeIbCTBO, PABHOCHIBHBIE OPMYIMPOBKH; YMEHHE (hOPMYIHPOBaTh 00paTHOE
W IPOTUBOITOJIOKHOE YTBEPIKAEHHE, TIPHBOIUTH IIPUMEPHI 1 KOHTPIIPUMEPHI, HCIOIb30BaTh
METO]] MaTeMaTHYECKOW MHAYKIIMH; TIPOBOUTH TOKA3aTelIbHBIE PACCYKACHHS NPU PELICHUH
3anay, OLlEHUBATH JOTHUECKYIO MPABHIBHOCTD PACCYKIACHHIA;

- YMETh ONIEpUPOBATH MOHSATHIMH: MHOXKECTBO, MOAMHOXECTBO, ONEPAIMU HAJl MHOKECTBAMI;
YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJIsl OUCaHHs PeallbHBIX
[POLIECCOB U SIBJICHUH ITPU PEILIeHUH 3a]]a4, B TOM YHCIIE U3 APYTUX Y4EOHBIX MPEIMETOB;

- YMETh ONepUpPOBATh MOHATHAMU: rpad, CBA3HbII rpad, AepeBo, KUK, rpad Ha MIOCKOCTH;
[YMEHHE 33/1aBaTh U OMUCHIBATH rpadbl Pa3IUYHBIMU CIIOCOOAMU; HCIIONB30BATh rpadbl MpH
[pelLeH: 3a1ay;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHATHUAMHU: COYETaHUE, EPECTAHOBKA, YHUCIIO COUETAHHH,
YHCIIO IEPECTAaHOBOK; OMHOM HbIOTOHA; yMEHUE NPUMEHSITh KOMOHHATOpPHBIE (DAKTHI 1
[pacCy>KIeHUs JUIs peLIeHus 3a/1a4;

-YMETb OIEpPUPOBATh NOHATHAMMU: HATYpaJIbHOE YUCIIO, LIEJI0E YUCIIO, OCTATOK 110 MOIYIIIO,
[paLiOHaIbHOE YHCII0, UPPALIMOHAIBHOE YHCIIO0, MHOXKECTBA HATYPaJIbHBIX, LIENbIX,
[pallOHAJIBHBIX, JEUCTBUTEIBHBIX YHCEN; YMEHUE UCIIONb30BAThH IPU3HAKHU JETUMOCTH,
HavMeEHbIINH 001Kl JeauTeNs 1 HauMeHsblee olIee KpaTHoe, anroput™ EBkinna npu
[pEeLIeHNH 3a/]ay; 3HAKOMCTBO C Pa3IMIHBIMH [TO3UIIMOHHBIMH CUCTEMAaMHU CUHCIICHUS;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITUSAMHU: CTEIEHB C IIETBIM TT0Ka3aTesieM, KOpeHb
HATypaJIbHON CTEMEHH, CTENEHb C PALMOHAIBHBIM IIOKAa3aTeNeM, CTEIEHb C A CTBUTENbHBIM
(BelleCTBEHHBIM) ITOKa3aTeneM, JorapudM Jrciia, CHHYC, KOCHHYC M TAHT€HC IPOU3BOIBHOTO
urca;

- YMETh OTIEpPHUPOBATH MOHATHAMHE: TOXKIECTBO, TOXIECTBEHHOE IPEOOpa30BaHNE, YPaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHH, HEPABEHCTB H
CHCTEM, palliOHANbHbIE, HPPALOHAJIbHBIE, TIOKa3aTeIbHbIe, CTEIIeHHbIE, JIOrapu(pMUYECKHe,
TPUTOHOMETPUUECKHE YPABHEHUS], HEPABEHCTBA M CHCTEMBbI; yMEHHE PeIlaTh ypaBHEHNS,
HEPaBEHCTBA M CHCTEMBI C TIOMOIIBIO PA3INYHBIX IPHEMOB; PEIIaTh YpaBHEHUsI, HEPABEHCTBA H
CHCTEMBI C TAPaMeTPOM; IPUMEHATH yPaBHEHMUS, HEPABCHCTBA, UX CUCTEMBI JUIS PEIICHUS

MaTeMaTHYECKHX 3a7ad 1 33/1a4 U3 Pa3lINdHbIX 00J1acTel HAYKH U peaTbHON KN3HH;




-yMETh CBOOOZHO ONEPUPOBATH MOHATHAMU: rpaduk QyHKIMH, 00paTHast yHKIHS,
KOMITO3HIA (QyHKIMIA, TIMHEHHAS QYHKIUS, KBagpaTHYHash QYHKINS, CTeNeHHas QyHKIUS ¢
[IeTIBIM TTOKa3aTelieM, TPUTOHOMETpUYecKre (yHKIMU, 00paTHBIE TPUTOHOMETPHYECKUE
(byHKIMH, TTOKa3aTenbHas 1 Jorapupmudeckas QyHKIUH; yMEHUE CTPOUTH IpadyKh (HYHKIIHH,
BBITTOJHATH PeoOpa3oBaHus TpaduKoB (yHKIMH;

YMEHHE MCIIONb30BaTh Ipaduku QyHKIUI U1l M3y4eHHUs TIPOLIECCOB U 3aBUCUMOCTE TpH
[pELIEHNH 3aJ1ay U3 IPYTUX y4eOHBIX MPEJAMETOB U U3 peabHOM KU3HU; BBIpaXaTh GpopMynamu
3aBHCHMOCTH MEXAY BEINYNHAMU;

'yMEHHE CBOOOTHO OMIEPHPOBATh HOHIATUSIMU: Y€THOCTh (DYHKIIUH, IEPHOIMYHOCTD (hYHKIIHH,
OrpaHW4YEeHHOCTh (DYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (YHKIIMHU, HAauOObIIee 1
HavMeHblIIee 3HaYeHHs (PYHKIMY Ha IPOMEKYTKE; YMEHHE IPOBOJUTh HCCIIEIOBaHUE (QYHKIMHU;
'YMEHHE HCIIOIb30BaTh CBOMCTBA U Tpaduku GpyHKIMIA 1711 pellieHns] ypaBHEHU, HEPaBEHCTB U
3ajay ¢ mapameTpaMu; H300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEILICHUIN
YpaBHEHHH, HEPAaBEHCTB U UX CHUCTEM;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHITHUSMHU: MOCIIEI0BATEIHLHOCTD, apu(MeTHIecKast
[porpeccusi, reoMeTprdecKas Iporpeccusi, 6eCKOHEUHO YOBIBaIoIast FeOMeTpHIEcKas
[porpeccusi; yMEeHHE 3a1aBaTh [0CIEA0BATEIbHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX
hopmyi;

- YMETb ONEPHPOBAThH MOHATUAMU: HEPEPBHIBHOCTD (hYHKLIUH, ACHMITOTHI rpaduka QyHKIHUH,
nepBasi 1 BTOpask IPOU3BOAHAS (DYHKIUH, TEOMETPUIECKHN U (PM3UIECKUIH CMBICIT
[IPOM3BOIHOM, IIepBOOOpa3Has, ONpeNeIeHHBIH HHTErpall; YMEHHE HAXOAUTh ACUMITOTHI
rpaduka QyHKIUH; yMEHHE BEIYHUCIIATH IIPOU3BOJHBIE CyMMBI, IPOM3BEACHHUS, YaCTHOTO U
KOMITO3HIMK (PYHKIIMIA, HAXOIUTh YpaBHEHUE KacaTellbHOM K rpaduKy QyHKINM;

YMEHHE UCIIOJIB30BATh IIPOU3BOJHYIO IS UCCIEIOBAHUS (DYHKIUH, [T HAXOXKICHHS
HAWTYYIIEro PEIeHHUs B IIPUKIAIHBIX, B TOM YHCIIE COLUAIBEHO-OKOHOMUYECKUX M (PH3HIECKHX
Bajayax, Uil ONpeneeHs] CKOPOCTH M YCKOPEHUs; HAXOMUTh IUIOMIa B 00BbeMBI UTyp ©
MOMOIIIBIO MHTETpaia; IPUBOAUTE IIPUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHHMS C IIOMOIIBIO
M epeHnranbHbIX ypaBHEHHIA;

- YMETh OIEPHPOBATH MOHATHUSIMH: KOMIUIEKCHOE YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCTIA,
MOJIYJIb M QpI'yMEHT KOMIUIEKCHOT'O YMCiIa, popMa 3aIicH KOMIUIEKCHBIX YHCE
(TeoMeTpudecKas, TPUTOHOMETPHYECKas U anredpamdeckas); yMeTh IPOU3BOIUTH




aprupMeTHIecKre IEUCTBHS C KOMIUIEKCHBIMH YHCIIaMK; IPUBOANTH MPUMEPHI HCITOJIb30BAHUS
KOMITJIEKCHBIX YHCEIT;

- YMETb CBOOO/IHO ONIEPHUPOBATH MOHATHAMHU: CpeiHee apupMeTHIECKOoe, MeIiaHa, HanOoIbIee
11 HaUMeEHbIlIee 3HaUeHUs, pa3Max, AUCIEePCHsl, CTAHIAPTHOE OTKJIOHEHHUE JUISl ONUCAHUS
UMCIIOBBIX JaHHBIX; YMEHUE UCCIEN0BAaTh CTATUCTUYECKUE TaHHbIE, B TOM YHCIIE C
MpUMeHeHneM rpaMYecKUX METOIOB M DIIEKTPOHHBIX CPEACTB; TpahuuecKku UCCIen0BaTh
COBMECTHBIEC HaOIOZICHUSI C TIOMOIIBIO TarpaMM PAacCEMBaHUsI U IMHEHHOW perpeccuu;

- YMETh HaXOAHUTh BEPOSITHOCTH COOBITHH C MCIIONB30BaHNEM IpaUECKUX METOOB;
MPUMEHSTH sl pelIeHHs 3a5a49 (popMyJIIbl CIIOKEHHS U YMHOXKEHHUS BEPOSITHOCTEN, PopMyIty
MoIHON BeposiTHOCTH, (hopMmyny bepHyin, komOuHaTopHbIe (hakThl ¥ GOPMYITBI; OLEHUBATh
BEPOATHOCTHU pCaJIbHBIX COGLITHﬁ; YMEHHE OIIEPUPOBATHL NOHATUAMMU! cnyqaﬁHaﬂ BCJIMYMHA,
[pactipesielieHle BEpOsTHOCTEH, MaTeMaTHUECKOE OXKUAaHUE, AUCTIEPCUS U CTaHIApPTHOE
OTKJIOHCHUEC cnyqaﬁHoﬁ BCIIMYHHBI, (byHKIlI/II/I pacnpeaciacHusd U mIOTHOCTH paBHOMEPHOT O,
[MOKa3aTeNbHOTO M HOPMAJIBHOTO paclpeelIeHH; YMEHHE UCIOIb30BaTh CBOMCTBA U3yYEHHBIX
pacripesielieHli TS PellieH s 3a1a4; 3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJBIINX YUCET,
METO/IbI BBIOOPOYHBIX UCCIIEJOBAaHUN; YMEHUE IPUBOAUTH IPUMEPHI IIPOSIBIICHUS 3aKOHA
OONBIINX YUCEN B MPUPOJHBIX U OOLIIECTBEHHBIX SIBICHUAX;

- YMETb CBOOO/IHO OIIEPHPOBATH MOHITUSAMU: TOUKA, IPsIMasi, IIIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUI yroJl, JBYIPaHHBIM YToJI, TPEXIPAHHBIA YroJl, IepeCceKaroIuecs,
[apaJiieNbHble U CKPEIMBAIOIINECS TIPsIMbIE, TAPAUIENBHOCTh U EPIEHIUKYIIIPHOCTD MPSIMBIX
1 TITOCKOCTEH, yroJl MeXAy NPSMBIMH, YTOJI MEXIY NPSIMON U MIIOCKOCTBIO, YTOI MEXKILY
[IOCKOCTSIMH; YMEHHE HUCIIONB30BaTh IIPH PEIICHUH 3a/1a4 H3ydeHHbIe (DaKThl M TEOPEMBI
[UIAaHUMETPHH; YMEHHE OLIEHHBATh Pa3Mepbl OOBEKTOB B OKPYKAIOLIeM MHUPE; yMEHHE
OIepUpOBaTh NMOHATUAMU: MHOTOTPAaHHUK, CE4e€HHE MHOI'OIPaHHUKA, PaBUIbHBINA
MHOTOIpaHHUK, IPU3Ma, TUpaMu/a, pUrypa 1 HOBEPXHOCTh BPAIIECHHS, IWINHIP, KOHYC, I1ap,
cdepa, pa3zBepTKa MOBEPXHOCTH, CEUCHUS KOHYCa U HMIIMH/PA, apaJlIeIbHbIC OCU HIIH
OCHOBaHHIO, CEYCHHE 1Iapa, IIOCKOCTh, Kacaromasics cepbl, [IMHPa, KOHyca; YMEHUE
CTPOUTH CEUEHNE MHOTOTPaHHNKA, N300paKaTh MHOTOTPAaHHHUKH, (PUTYpBI M TOBEPXHOCTH
BpAILICHI, MX CEYEHMS, B TOM YHCIIE C IIOMOIIBIO AJICKTPOHHBIX CPECTB; YMEHHE IPUMEHSTh
CBOICTBA T€OMETPUIECKUX (HUTYpP, CAMOCTOSTEIHEHO ()OPMYITHPOBATH ONMPEIEIECHHS H3yIaeMbIX
(buryp, BEIIBUTaTh TUIIOTE3BI O CBOMCTBAX M NMPHU3HAKaX F'€OMETPUIECKHUX (pUTryp, 000CHOBBIBATH




VITH OTIPOBEPraTh UX; yMEHHE MMPOBOAUTH KiaccH(pUKaImio GUTyp 10 pa3InuHbIM [IPU3HAKAM,
BBHITTOJTHATH HEOOXO/IMMBIE JIOTIOHUTENBHBIE TIOCTPOCHUS;

- YMETh CBOOOIIHO ONEPHPOBATH MOHITHAMH: IUTOMAAb GUTYpHI, 00beM QUTYpHI, BETHIHHA
YIJ1a, paCCTOSIHUE OT TOYKH JI0 TUNTOCKOCTH, PACCTOSTHUE MEXKAY MPSIMBIMH, PACCTOSHIE MEXILY
[UIOCKOCTSIMH, TIIOIIAb C(hephl, IO HOBEPXHOCTH TUPaMHU/IbI, IPU3MBI, KOHYCa,
[JTMHAPA, 00beM Ky0a, MpsSMOYroJIbHOTO MapajuiesienuIeaa, MTMPaMuIbl, IPU3MBbIL, IWINHIPA,
KOHYyCa, IIapa; YMEHHUE HAXOJUTh OTHOIICHHUE 00BEMOB MOIO0HBIX QUTYD;

- YMETh CBOOO/IHO ONIEpUPOBATH MOHATHUAMHU: JBIDKEHHUE, TTAPaJUIENbHbIH IEPEHOC, CHMMETPHS
Ha TUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue MO100us, TOJ00HBIC (DUTYPHI;
YMEHHE paclio3HaBaTh PaBHbIE M NIO00HbIE (DPUTYpPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXHUTEKTYPE; YMEHHE HCIIONIb30BATh T€OMETPUUYECKUE OTHOLICHHS, HAXOIUTh T€OMETPHYECKHE
BEJIMUMHBI (JJIMHA, YroJl, TUIOIA/Ab, 00bEM) MPH PEIIeHUH 3a]a4 U3 APYTUX yIeOHBIX
[IpEAMETOB U U3 PEaIbHOU KU3HU;

- YMETb CBO60}1HO ONEPUPOBATH NMOHATUAMU: TIPAMOYTOJIbHAaA CUCTEMa KOOpAUHAT, BEKTOP,
KOOpAMHATHI TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa BEKTOPOB, POM3BEICHNE BEKTOPA HA YHCIIO,
Pa3IOKEHUE BEKTOpa 110 0a3ucy, CKaJIIpHOE IPOM3BEACHHE, BEKTOPHOE IPOU3BEICHHUE, YTO
MEKIY BEKTOPaMH; YMEHHE UCII0JIb30BATh BEKTOPHBIM U KOOPIMHATHBIA METOA JJIsI PELICHUS
reoMETpUYECKUX 3a/1ay U 3aJa4 APYIHX y4eOHBIX NPEAMETOB; ONEPUPOBATh HOHATHAMM:
MaTpuIia 2x2 1 3x3, onpeAenuTeb MaTPHUIBl, TEOMETPUIECKUNA CMBICIT ONPEACTUTEIS,

- YMETb MOJIEIMPOBATh PealibHbIE CUTYAIlMX Ha S3bIKE MATEMAaTHKU; COCTABIISITh BBIPA)KEHMS,
YpaBHEHMs, HEPaBEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3aja4uH, HCCIEI0BATh IOCTPOCHHBIE
MOJIEITH C UCIIONB30BaHHUEM almapara anreOpbl, HHTEPIPETHPOBATE IOTYYEHHBIH Pe3yIIbTaT;
CTPOUTH MaTeMaTHYECKHE MOJIENH C TIOMOIIbIO FEOMETPUUECKHUX MOHATHI U BEJINYUH, PEIIaTh
CBsI3aHHBIC C HUIMU NIPAKTHUECKUE 3a/1a41; COCTABIIITH BEPOSITHOCTHYIO MOJIEINb U
MHTEPIPETUPOBATh MOMyIEHHBIH Pe3yNbTaT; pelaTh NPUKIAJHBIC 3aJa9l CPEACTBAMHU
MaTEMaTHYECKOTO aHaJN3a, B TOM YUCIIE COL[HAIbHO-?KOHOMHYECKOTO U (PU3nIecKoro
XapakTepa;

- YMEHHE BBIONPATh MOAXOISIINIA METO IS PEIICHNUS 3a/1a4H; TOHMMAaHHE 3HAYUMOCTH
MaTEMaTHKH B W3y4E€HUN IIPHUPOIHBIX U OOIIECTBEHHBIX IPOLIECCOB U SIBICHUM; yMEHHE
[pacrio3HaBaTh MPOSBICHNE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMEHHE IPUBOUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUNA POCCUIICKON U MUPOBOM MaTEMaTHYECKON HayKu




OK 02

B o0nacTu IEeHHOCTH HAYYHOT'O IIO3HAHMUS:

-c(hOPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BHUTHs HayKd M OOIECTBEHHOW
[IPAKTHUKH, OCHOBAHHOT'O Ha Janore KyIbTYp,
CII0COOCTBYIOLIEr O

[MOJIUKYJIbTYPHOM MHPE,

- COBCPUICHCTBOBAHUC SI3BIKOBOM M UHMTATEIbCKOMI KyJ'II)TprIIHepaBeHCTBO, CUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIbBHOCTbH ypaBHeHHﬁ, HCPABCHCTB M

KaK Cpe/ICTBAa B3aMMOJCHCTBUSI MEXKIY JIOJIbMH W TIO3HAHUS
MUpa;

- OCO3HaHHE [IEHHOCTH HAyYHOH JeSTebHOCTH, TOTOBHOCTH,
OCYIIECTBIISTh NPOEKTHYIO U UCCIIEI0BATENBCKYIO
ACATCIIbHOCTh MHAUBUAYAJIBHO U B I'PYIIIIEC.

OBnajiecHHe YHUBEPCAJIbHBIMU Y4YE€OHBIMH MO3HABATENHLHBIMH
IEICTBUSMMU:

B) paboTa ¢ uH(pOpMaImeii:

- BJIAJICTh HaBBIKAMU IOJMY4eHUS MH(POPMALUH U3 HCTOYHHKOB
[Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATh ITOUCK, aHAIIH3,
CHCTEMATH3aLMIO U HHTEPIPETALMI0 HHPOPMAIMY Pa3INYHbIX]
BUIIOB U (hOPM IpECTaBIICHHUS;

- co3maBaTh TEKCTHl B DA3IMYHBIX (opMaTax C ydeTOM
HasHA4YeHUs MH(QOpPMALMM M LEeNEeBOH ayIUTOPHH, BBIOHpas]
ONTHUMAJBbHYIO (JOPMY NIPEACTABICHNS U BU3YAIU3ALUH;

- OLICHUBATH JOCTOBEPHOCTH, JIETHTUMHOCTh HH(OPMAIHH, ee
COOTBETCTBHE ITPABOBBIM U MOPAIbHO-3THYECKUM HOpMaM;

- HCIIONB30BAaTh cpencraa UH(POPMAIIMOHHBIX 3|
KOMMYHUKAIIMOHHBIX TEXHOJOTMH B DPEIICHHH KOTHHTHBHBIX,
KOMMYHUKATUBHBIX ~ M OpPraHM3alMOHHBIX  3amad ¢
COOITIOICHIEM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHNs, MPAaBOBBIX H
PTHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIAJICTh HABBIKAMH PACIO3HABAHUS M 3aLIUTHl HHPOPMALHH,

OCO3HAaHHIO CBOCTO MCCTa BIpeaHLHOﬁ JKU3HU; BbIpAKaThb (1)OpMyJ'IaMI/I 3aBUCUMOCTH MCKAY BEJIIMYNHAMMU,

- YMETh OIEpHPOBATH TOHATHAMU: PAllOHANbHAs (DYHKIMS, TIOKa3aTeNbHast PyHKIM, CTETICHHA]
byHKIWS, Jorapudmudeckas GyHKIHS, TPUTOHOMETpHUYEcKre (QYHKIMH, oOpaTHbIE (yHKIUY;
YMEHHE CTPOUTH TpaVKM HW3YYEHHBIX (YHKIWH, HCIONB30BaTh Tpadukud TpH H3Y4EHUH
[POLIECCOB M 3aBUCUMOCTEH, NMPH PElICHUH 33734 W3 APYTHX y4eOHBIX NPEIMETOB W 3a/1ad U3

- YMCETb ONECPUPOBATH MOHATHUAMU: TOXKIACCTBO, TOXKICCTBECHHOC HpeO6p330BaHI/Ie, YpaBHCHHE,

CHCTEM, pallliOHANbHbIE, UPPalMOHAIbHBIE, [TOKA3aTeJbHbIE, CTENEHHbIE, JIorapu(MUUECKHE,
TPUTOHOMETPUYCCKUE YPaBHEHHS, HEPABCHCTBA M CHCTEMBI; YMETh peEIIaTh YpPaBHCHUS,
HEpaBEHCTBA M CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX MPUEMOB; pellaTh YpaBHEHHUI, HCPABCHCTRA Ul
CUCTEMBI C TapaME€TpOM; MPUMCHATH ypaBHeHI/Iﬂ, HEpaBCHCTBA, HUX CHUCTEMbI JJId PCHICHUS
MAaTEMAaTUYCCKUX 3a/1a4 1 3a/ia4 U3 pa3JInIHbIX O6HaCTCﬁ HayKI/I n peaanof?I KU3HU,

- yMeT]) CBO60}1HO OINCpUPOBATH MOHATHUAMU: JIBUKCHUEC, napanneanbIﬁ MEPEHOC, CUMMETPUA HQ|
[UIOCKOCTH M B TIPOCTPAHCTBE, ITOBOPOT, NIPe0Opa3oBaHue Mmoo0usi, mogodHbe GUTypsl; yMeTh
[pacro3HaBaTh paBHbIE U MOAOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, apXUTEKTYPE;
YMETh HCIIONb30BaTh T'€OMETPUYECKHE OTHOIICHHUS, HAXOOUTh TC€OMETPUUECKHE BEIUIHHBI
([MHa, yrou, IUIOIIa/b, 00bEM) MPH PELICHUU 33/a4 W3 JAPYTUX y4eOHBIX MPEIMETOB U W3
[peaNbHOM KU3HU

MHPOPMAIIMOHHONW 0€30MaCHOCTH JTHIHOCTH




OK 03

B o0macty 1yXxOBHO-HPABCTBEHHOTO BOCITHUTAHHUS:

-- c(hOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOIQ
[OBE/ICHMUS,

- CIIOCOOHOCTH  OIICHMBAaTh CHUTYAaIlMIO ¥  IPUHHMATH,
OCO3HAHHBIE  PELIEHUS, OPUEHTUPYSACh HAa  MOPAIBHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaga B IOCTPOCHHE YCTOWYHMBOIQ
Gymyero;

- OTBETCTBEHHOE OTHOIICHWE K CBOMUM DOIUTEISIM U (WJIH)
pYTUM 4J€HAaM CEeMbH, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUAS LEHHOCTEN CEeMEWMHOW JKU3HU B
COOTBETCTBUH C TPAJAULIMAMU HapoaoB Poccuu;

OBJa/ileHHe YHUBEPCAIBHBIMU PETYIATHBHBIMH JEHCTBUSMU:

a) caMOOpTraHU3aIMs:
- CaMOCTOSITEITHHO

OCYIIECTBJISITh ITO3HABATEIIBHYIO|

e TEeNbHOCTD, BBIBIIATH  HPOOJIEMBI, CTaBUTb |
(bopMynrpoBaTh COOCTBEHHBIE 3allaud B 00pa3oBaTelbHON
eATEeNbHOCTH ¥ KU3HEHHBIX CUTYalUsX;

- CaMOCTOSATEIBHO COCTAaBIATH IUIAH PELICHUS MPOOIEMBI (f
Y4eTOM UMEIOLIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1|
[PEANIOYTEHU;

- JaBaTh OLICHKY HOBBIM CHTYaIlUsIM;

Croco0CTBOBaTh ()OPMUPOBAHUIO M TPOSIBICHHUIO IMPOKOW
PPYAULIMA B Pa3sHbIX 00JACTAX 3HAHUM, IOCTOSHHO IHOBBILIATH
CBOI 00pa3oBaTEeIbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CAMOKOHTPOIIb:

MCIIONB30BAaTh TPHEMbl Pe(IeKCHH Ul OLEHKH CHUTYalluH,
BEIOOpA BEPHOTO PEIICHHUS;

- YMETb OLCHMBATH DPUCKA M CBOEBPEMEHHO IPUHUMATH
[peLIeHNS 110 MX CHIKEHUIO;

B) SMOIIMOHATIHHBII HHTEJIICKT, MIpeAIoaraoni

- YMEThb ONEpHpPOBaTh TOHATHUAMU: palMOHAJIBHBIE, HPpPalMOHAJIBHBIE, IIOKa3aTeNbHbIE,
CTEIIEHHBIE, JJorapu(pMUIECKIE, TPUTOHOMETPUIECKHE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,
- yMeTb OIepHpOBaTh IMOHATUSMHU: MHOTOIPaHHHK, CEYEeHHE MHOTOIpaHHUKa, Kyo,
MapaJuieNnenuies, pu3Ma, TipaMuia, GUrypa u IoBepxXHOCTh BpallleHus], IIMIUH/DP, KOHYC, Iap,
cdepa, cedeHHss (QUIYphl BpalleHHs, IUIOCKOCTh, Kacaromiascsl cgepbl, IHIMHAPA, KOHYyCa,
[UTOIIa/]Ih TOBEPXHOCTH MPaMUJIbl, PU3MBI, KOHYCa, [IMJIHHAPA, IUIoaabs cepbl, 00beM Kyda,
[PSMOYTOJIEHOIO MapajuleNlenuneaa, MUpaMuabl, MPU3MbL, [WIMHApA, KOHYyca, IIapa; yMEHHE
M300pakaTh MHOTOTPaHHHUKU M TOBEPXHOCTH BPALICHHS, WX CEUEHHs OT PYKH, C IOMOIIBIO
UEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEIACTB; YMETh pPACHO3HAaBaTh CHUMMETPHUIO B
[IPOCTPaHCTBE; YMETh PACIIO3HABATh IPABUIbHBIE MHOTOTPAHHUKY;

- YMETh ONEPUPOBATh MOHATHAMU: MPSAMOYTOJIbHAs CHCTEMa KOOPAMHAT, KOOPIMHATHI TOUKH,
BEKTOp, KOOPIMHATHI BEKTOpA, CKAISpHOE MPOMU3BENEHHE, Yol MEXIy BEKTOpaMH, CymMMa)
BEKTOPOB, TMPOM3BEJCHUE BEKTOpAa Ha YHCIIO; HaXOIUTh C TIOMOIIBI0 W3Yy4eHHBIX (opmyrn
KOOPJIMHATHI CEPENHBI OTPE3Ka, PACCTOSIHUE MEXKIY IBYMs TOUKaMHU

c(OpMHUPOBAHHOCTH:




BHyI‘peHHeﬁ MOTHUBALUU, BKJ'IIO‘-IaIOL[IGﬁ CTpEMJICHUE K
JOCTMOKCHUIO ICJIM W YCHEXYy, OINTHUMU3M, WHHUIHUATUBHOCTD,
YMCEHHEC ﬂeﬁCTBOBaTB, UCcxoas U3 CBOMX BO3M0)KHOCT€I>1;

- OMIIaTuH, BKJ'IIO‘IaIOIJ.IefI CITOCOOHOCTE IIOHHUMATh
OMOILIMOHAJIBHOC COCTOAHUEC JOPpYIUX, YUYHUTbIBATHL C€ro IIpU
OCYHICCTBJICHUN KOMMYHHKAIUU, CIIOCOOHOCTE K COYYBCTBUIO
1 COIICPCIKMBAHUIO,

- CcoraJIbHbIX HaBBIKOB, BKJIIOYAKOIHX CITIOCOOHOCTH|
BbICTpaBaTb OTHOWICHUA C JAPYIUMHU JIFOAbBMU, 38.60TI/ITI)CSI,
[IPOSABJIATE MHTCPEC U paspeliaTh KOH(I)J'II/IKTI)I
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TOTOBHOCTH K  CaMOPAa3BHUTHIO, CAMOCTOATENBHOCTH H
CaMOOIIpeIeIICHHIO;
-OBJIaJICHUC HaBBbIKAMU Y4eOHO-HCCIIEI0BATENbCKOIH,
[IPOCKTHOW U COLIUATIbHON JESITEIbHOCTH;

OBJ1aicHHe
nelicTBUSIMU:

0) COBMECTHAs JeSTENbHOCTD:

YHUBEPCAJIbHBIMU

- YMETb OIEpPHUPOBAaTh MOHATUSAMU: CIy4alHBIH ONBIT U CIydaifHOE COOBITHE, BEPOSTHOCTH,
CIyd4aifHOro COOBITHSA; yMETh BBIYUCIATH BEPOSATHOCTh C HCIIOJIb30BAHUEM TpaUuecKux
METOI0B; IPUMEHSTH (OPMYJIIBI CIOKEHUS M YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (DaKThI
1 (OpMyJIbI IPH PELICHNH 3alay; OLICHUBATH BEPOSTHOCTU PEANIbHBIX COOBITHH; 3HAKOMCTBO CO

KOMMyHI/IKaTI/IBHI:IMI/IICHy‘{aI‘/‘IHI)IMI/I BEJIMYMHAMH; YMEHUE NIPUBOAUTH MPUMEPHI IIPOABJICHUS 3aKOHA OOJIBIINX YKCEIT B

MPUPOAHBIX U O6HICCTBCHHI)IX SABJICHUAX
- YMETbH CBO6OIIHO ONE€pUpOBaTh IOHATUAMU: CTCIICHb C ICJIBIM II0Ka3aTejIeM, KOPEHb

- IIOHMMAaTb W HCHOJIb30BAaTh IPEUMYIECTBA KOMaHIHOM PI]HaTypaHBHOﬁ CTCIICHH, CTCNICHb C pallMOHAJIbHBIM ITIOKa3aT€JIEM, CTCIICHb C JIECTBUTEIHHBIM

MHIIUBHyaJIbHOM padoThl;

- NIpUHUMATh eiaun COBMECTHOM JCATCIBHOCTU,|

OpPraHM30BbIBaTh M KOOPAMHHMPOBATH JEHCTBHSA IO €€

(BeIleCTBEHHBIM) TIOKa3aTeneM, JorapudM 4Yucia, CHHYC, KOCHHYC M TaHI'€HC HPOU3BOJILHOTO
urcna;
- YMETb CBOOOTHO OTIEPUPOBATh MOHATHAMHE: rpauK GYHKLHH, 0OpaTHAS (YHKIIHSI, KOMITO3HIIHS

TOCTID)KEHHIO: COCTABIIATH IJIaH AEHCTBUH, pacIIpeaeniTh ponul(byHKuHﬁ, nuHeWHass (QyHKUMS, KBaapaTW4Has (QYHKLIUS, CTENEeHHass (YHKIUS C IIENbIM

C YY4eToM MHCHHMH YJYacCTHHKOB OOCYXIaTb pPE3yIbTaThl
COBMECTHOH paboTHI;

- KOOPAMHHMPOBaTb M BBIIOMHATH pabOTy B  YCIOBHSAX
[peabHOT O, BHPTYaJIbHOTO u
B3aMOZCH CTBHS,

KOMOWHHPOBAHHOTO

MOKa3aTeneM, TPUTOHOMETpHIecKHe (QYHKIUH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIIUH,
MOKa3aTebHast 1 JiorapupmMudeckas GyHKIUH; YMETb CTPOUTH rpaduku QYHKUMIA, BEIIOIHATE
mpeoOpa3oBaHus rpagUKOB PYHKITHIH;

- yMETh HMCHOJIB30BaTh rpadukd (YHKUUH JUId M3Y4eHHs IPOLECCOB M 3aBHCHMOCTEH IPH
PEIICHUH 3a/1a4 U3 IPYruX Y4eOHBIX NMPEAMETOB U U3 PeabHON KU3HH; BBIpaXKaTh GOopMyIaMH

3aBUCUMOCTH MEXKAY BEIINIYNHAMMU,




- OCYIIECTBJISITH ITO3UTHBHOE CTPAaTErMYECKOE IIOBEJICHUE B
[pa3IMIHBIX MIPOSIBIISITH
BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.
OBIaieHNe YHUBEPCAIBHBIMH PETYSITUBHBIMH ACHCTBUSIMU:

') IpUHATHE Ce0sl U IPYTHX JIIOACH:

- IPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX JIFOJIEH ITPY aHAIN3€

CUTYyalusx, TBOPYECTBO

[PE3YIBTATOB ACSITENLHOCTH;
- MPU3HABATH CBOE MPABO M MPABO JAPYTHUX JIIOAEH Ha OIIHOKY;
- pa3sBHBATh CIIOCOOHOCTH MOHUMATh MHP C MO3UIMH JPYroro
yenoBeKa

- CBO60Z[H0 OonecprupoBaTb TMNOHATUAMHU: UYCTHOCTH (byHKHI/II/I, NEPpUOAUIHOCTDb (1)yHKI_II/II/I,

HOrpaHN4YCHHOCTD (l)yHKIII/II/I, MOHOTOHHOCTbH (byHKHI/II/I, OKCTPpEMYM QJYHKHI/II/I, HanOoONbIIEE U

HavMeHbIIIee 3HaYeHHs (PYHKIMY Ha IPOMEKYTKE; YMETh ITPOBOINTH UCCIIEA0BaHNe (DYHKIINM;

- YMETh HMCIOJIb30BATh CBOMCTBA M IrpadMKu (QYHKIHUHA /ISl PEIICHNs] YpaBHEHHH, HEPaBeHCTB U]
Bamad ¢ mapaMerpamu; H300pakaTh Ha KOOPJWHATHOW IUIOCKOCTH MHOXECTBA peEIIeHUH
YpaBHEHMI, HEPABEHCTB U UX CUCTEM
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B 0611aCTH 3CTETHYECKOTO BOCITUTAHUSL:

- DCTETHYECKOEe OTHOIICHHE K MHUPY, BKIIFOUYas 3CTETUKY ObITa,
HAYIHOTO W TEXHHYECKOrO TBOPYECTBA, CIOPTa, TPyda |
00IIIECTBEHHBIX OTHOIICHHUIA,

- CHOCO6HOCTB BOCHpI/IHI/IMaTB pa3J'II/I'-IHI)IC BHUbI I/ICKyCCTBa,
TpaJUIHIKA U TBOPYECTBO CBOETO M JAPYTHX HAPOJIOB, OIIYIIATH
SMOIHOHAIBEHOE BO3ICHCTBIE HCKYCCTRA,

OTEUECTBEHHOI'O W MHPOBOI'O  HCKYCCTBA, O3THHYECKHX
KYJIbTYPHBIX TPaJUIMI 1 HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX HCKYCCTBA,
CTpEeMJIEHHE TIPOSBIIATH KAYECTBA TBOPUECKOM JINIHOCTH;
ORaneHue
nelicTBUSIMU:
a) oOIIeHue:
- OCYIIECTBIIAITH KOMMYHHKAIIUH BO BCeX chepax KHU3HH;

- pacmo3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIICHHS, TOHUMATH

YHUBEPCAJIbHBIMU

3HAYEHNE COLMAIBHBIX 3HAKOB, PACHO3HABATH IPEANIOCHUIKH
KOH(JIMKTHBIX CUTyalluii H CMSAT4aTh KOH(IUKTHI;
- Pa3BEpPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C

- yMeThb ONepHpoBaTh MOHATHSAMH: CpeqHee apudMeTHyeckoe, MeAuaHa, HauOonbllee U
HavMeHbIIIee 3HAa4YeHHs, pa3Max, JUCIEpCHs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOrO Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBaTh HMH(GOPMAIMIO, TPEJCTABICHHYI0O B Ta0muuax, Ha
muarpamMax, rpaUKax, OTPaXKAIOIIyl0 CBOWCTBA pPEAIbHBIX TPOILECCOB U  SBJICHUIA
[peCTaBNATh HHPOPMAIIMIO C MOMOUIBIO TAOJIHIl U JUarpamMM; HCCIEIOBaTh CTATUCTUYECKUE
IMaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IrpauecKuX METOIOB 1 IEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATUAMH: TOUKA, IPAMasi, IIIOCKOCTh, IPOCTPAHCTBO, ABYTPAaHHBINA Yrod,

- yOKZEHHOCTh B 3HAYMMOCTH I JIMYHOCTH M OOIIECTBaCKpEIMBAIOMIMECs MPsAMbIE, NapajeNnbHOCTh U NEPIeHAUKYIAPHOCTh NPSAMBIX M IIOCKOCTEH,

YTOl MEXIy HpPSMBIMH, YroJl MEXIy NpsIMOM M IUIOCKOCTBIO, YroJl MEXIY IJIOCKOCTSIMHU,
[pacCTOsIHME OT TOYKHM JO IUIOCKOCTH, PAacCTOSIHUE MEXIY NPSIMBIMH, PACCTOSIHUE MEXIY
[UIOCKOCTSIMU;

- YMETb HUCIIONB30BaTh MIPU PEILCHIH 3324 H3ydeHHbIE (PaKThl U TEOPEMBI INTAHUMETPUH; YMEHHE

KOMMYHUKAaTUBHBIMH|OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOLIEr0 MUPa

MCIIOJIb30BAHUEM SA3BIKOBBIX CPEACTB
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- OCO3HAHHC OOYYAIOIIUMHCS POCCHUUCKOW TIpaKIaHCKOU
MIEHTUIHOCTH,

- LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHEN O3UIINH JINYHOCTH
Ha OCHOBE JyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH HapoOI0B
Poccuiickoit ®eaepanuu, HCTOPUYECKUX U HAIMOHAIBHO-
KYJBTYPHBIX TPaauIyid, (OpPMUPOBAHHE CHCTEMBI 3HAYHUMBIX
[IEHHOCTHO-CMBICIIOBBIX ~ YCTAHOBOK, aHTHKOPPYIIIMOHHOIO
MUPOBO33PEHUS, MPABOCO3ZHAHMSI, IKOJOTUYECKOW KYIbTYpHI,
CIIOCOOHOCTH CTaBUTh IICJTH U CTPOUTH JKU3HCHHBIC IJIaHEbI;

B yacTu rpa’kJaHCKOTO BOCITUTAHMUSI:

- OCO3HAaHWE CBOUX KOHCTUTYI[MOHHBIX IIPaB U O0S3aHHOCTEH,
yBa)KE€HHE 3aKOHA U MPaBOINOPSAIKa;

- MIPUHATHE
00II[eueNIOBEYECKMX T'YMaHUCTUYECKHX U JIEMOKPATHYECKHX

TpaaulIMOHHbIX HallMOHAJIbHBIX,)

LICHHOCTEH;
- TOTOBHOCTh MPOTHUBOCTOSTH HJCOJNIOTHH OKCTPEMHU3MA,
HalMOHAIN3Ma, kceHodoouu, JIMCKPUMUHALIUH 110

COLIMAJIbHBIM, ~ PEJIUTHO3HBIM,  PACOBBIM,  HAIMOHAJbHBIM
NpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEpecax
pa)kJJaHCKOTro OOIIeCTBa, Y4aCTBOBATh B CAMOYIPABICHUU B
00111€00pa30BaTENFHON OpPraHMU3alul M JAETCKO-FOHOIIECKUX
OpraHu3aIysix;

- YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMU B
COOTBETCTBHHU C UX (QYHKIMSIMU U HA3HAUCHUEM;

- TOTOBHOCTh K TYMaHHUTAPHOH U BOJIIOHTEPCKOI e TEIbHOCTH;
[MATPHUOTUYECKOTO BOCITUTAHUSL:
- c(OopMHUPOBAaHHOCTH
MACHTUYHOCTH, MATPHOTU3MA, YBAXKEHHS K CBOEMY HAapoay,

poccuiickoi rpaKJaHCKON

UyBCTBA OTBETCTBEHHOCTH mepes PoauHoi, ropaoctu 3a cBou
Kpail, cBo0 PonuHy, CBOIl S3BIK U KYJIbTYpY, MpPOLUIOE U]

- YMETh ONEPUPOBAThH MOHATUSIMU: TIPSIMOYTOJIbHASL CUCTEMA KOOPJUHAT, KOOPJAMHATHI TOUKH,
BEKTOp, KOOPAMHATHI BEKTOpA, CKaJISIPHOE MMPOU3BEACHUE, YOl MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, TIPOU3BEICHIE BEKTOPA HA YKCIIO; HAXOJWUTE C IIOMOIIBI0 H3YUEHHBIX (hOpMYIT
KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXKY ABYMSI TOUKAMM,

-yMeTh BEIOMPATh TOAXOASAIINE U3YICHHBIN METO IS PEIICHUS 3a/1a4H, PAacIiO3HABATh
MaTeMaTHYCCKHE (DAKThI 1 MATEMATHUCCKHE MOJICIIN B TIPUPOTHBIX U OOIIECTBEHHBIX SBJICHHSX,
B HCKYCCTBE; YMEHUE MPUBOJUTH MPUMEPHI MAaTEMAaTUYECKIX OTKPBITHI POCCUMCKON U
MHUPOBOI MAaTEMAaTHUYECKOM HAYKH.

- YMETh ONEPHPOBATH MOHATHSAMH: CIyJYaWHBIA ONBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH
CITyJallHOrO COOBITHS; YMETh BBIUUCIATH BEPOATHOCTh C HCIONB30BAHHEM TIpadUIecKuX
METOJI0B; TPUMEHSTH (POPM YJIbI CIIOXKEHHSI © YMHOXECHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (haKTh]
1 (hOpMyJIBI IPU PEILICHUH 3a]]ad; OLCHUBATh BEPOSITHOCTH PEANbHBIX COOBITHIH; 3HAKOMCTBO CO
CITy4aliHBIMH BEJIMUMHAMU; YMEHHE TPUBOIUTH IIPUMEPHI MPOSIBICHUSI 3aKOHA OOJBIIHMX YHCEN B
[IPUPOJTHBIX U OOIIECTBEHHBIX SBJICHUSIX

HaCTOsIIIEe MHOTOHAIMOHAIBHOr0 Hapoja Poccuw;




- [IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM,
HCTOPUYECKOMY M TPUPOTHOMY HACIEOUIO, IAMSITHUKAM,
TpamunusaM HaponoB Poccuu, moctmwkenusMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTHUAX U TPYIIE;

- uyieifHas yOexIeHHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3aIINTE
OteuecTBa, OTBETCTBEHHOCTS 3a €r0 Cyan0y;

OCBOGHHBIE O00YYaIOUNIMMHCS MEXKIPEJIMETHBIE TIOHATHI H
VHUBEpCallbHbIe  y4eOHble  JEHCTBUS
MO3HaBaTelIbHbIE, KOMMYHHKATHBHBIC);

(perynsTUBHBIE,

- CIOCOOHOCTh HMX MWCIOJL30BAaHUS B II03HABATEILHOM U
COHH&HBHOﬁ HpaKTI/IKC, TOTOBHOCTH K CaMOCTOHTeJ'[I)HOMy
[UIAHUPOBAHUIO U OCYIIECTBJICHUIO YYEOHOH esTENbHOCTH,
OpraHu3anuy y4eOHOro COTPYIHHYECTBA C MeJarorn4ecKUMH
[paOOTHUKAMH W CBEPCTHUKAMHU, K YYacTHUIO B MOCTPOCHUH
WHMBUAYaJIbHOM 00pa30oBaTeIbHOM TPAECKTOPHH;

- OBJIa/ICHHE HABBIKAMH Y4€OHO-MCCIIEI0BATEIbCKOM,
[IPOCKTHOM U COLIUATIbHON JESITEIbHOCTH
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- HE NPUHUMAaTh JEHCTBUS, NPUHOCALIME BPEH OKPYKaoLIEH
cpere;

- YyMeThb IIPOTHO3MPOBATh HEOJAroNpHATHBIE 3KOJIOTHYECKUE
[OCJIEACTBYA TPEANPUHUMAEMbIX NEUCTBUI, IpeNOTBpaIlaTh
nX;

- paculMpuUTh  OIBIT
HaIpaBJICHHOCTH;

- pa3padaTbIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIN3a
MMEIOLINXCS MAaTEPUATIbHBIX 1 HEMAaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIIATH LeJICHANPABICHHBINA [TONCK MEPEHOCA CPECTB
1 cIocOOOB IEUCTBUS B IPO(QECCHOHATBHYIO CPENy;

JACATCIIBPHOCTH JKOJIOTHYECKOMU

- yYMeTb ONEpUpoBaTh MOHATHAMM: (YHKLIMA, HeNpepbBHAS (QyHKOUS, IPOU3BOAHAS,
nepBooOpa3Hasi, OMPEACNICHHBI HHTErpajl; yMeThb HAaXOAUTh IPOM3BOJHBIE 3JIEMEHTAPHBIX
(byHKLMIA, MUCTIONB3YS CIIPABOYHBIE MAaTEpPHAIbL; HCCIEAOBATh B MIPOCTEHIINX CIydasx (YHKIHHA
Ha MOHOTOHHOCTb, HAXOAUTH HANOONBIINE U HANMEHBIINE 3HaYeHNS! QYHKLMH; CTPOUTD rpaduku
MHOTOWICHOB C HCIIONB30BAaHMEM aIllapaTa MAaTeMaTHYeCKOro aHanu3a; IPHMEHSTh
[POM3BOIHYIO ITPU PEeLIeHNH 3a/1ad Ha ABM)KEHHE; PeIlaTh PAKTHKO-OpUEHTHPOBAHHBIC 3a1aul
Ha HanOOJNbIIMe 1 HAUMEHbBLINE 3HAYeHH, HA HaXOXKJEHHe IyTH, CKOPOCTH U YCKOPEHHS;

- yMeTh OIEpUpOBATh IOHATHSIMH: JABW)KEHHE B NPOCTPAHCTBE, HONOOHBIE (QHUIYpHl B
MPOCTPAaHCTBE; HCIOJIB30BAaTh OTHOLICHHE IUIOMIAZeH MOBEPXHOCTEH M 0OBEMOB ITOTOOHBIX
(buryp Tpu pereHnn 3a1ay;

- yMETh BBIYUCIATH T'€OMETPUYECKHE BEJIMYMHBI (JUIMHA, Yroj, IUIOmanb, 00beM, IUIOIIalb

- yMETh TIEPEHOCHTh 3HAHMWA B II03HABATEIBbHYIO  HIIOBEPXHOCTH), UCIIONb3Ysd U3y4EeHHbIE ()OPMYIIBI M METO/IBI

IIPAKTUYECCKYIO obactu KU3HCOCATCIIBHOCTH,
- IperaraTb HOBBIE MNPOCKTHI, OLECHUBATH HAEU C ITO3UIINN

HOBU3HBI, ODUTMTHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,




- J1aBaTb OLICHKY HOBBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B
JICATCIIBHOCTD, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LEISAM

[1K 5.2.

B 06nacTy IEHHOCTH HAYYHOT'O TIO3HAHUSL:
-c(hOPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HayKd M OOIIECTBEHHOW

KYJIBTYP,
OCO3HaHHIO CBO€ETO MecCTa B

pPaKTHKY, OCHOBaHHOT'O Ha Jasore
CIIOCOOCTBYIOIIETO
[NOJINKYJIbTYPHOM MHPE;

OBlajiecHHe YHUBEPCAJIbHBIMU Y4YE€OHBIMH MO3HABATENHLHBIMH
nericTBUSIMU:

B) paboTa ¢ uHpOopMaImeii:

- BJIAJICTh HABBIKAMU IOJMY4eHUS MHPOPMALUH U3 HCTOYHHKOB
[Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATh ITOUCK, aHAIIH3,
CHCTEMATH3aLMI0 U HHTEPIPETALMIO HHPOPMAIMY Pa3INYHbIX]
BUIOB 1 ()OPM MIPEACTaBICHUS;

- co3maBaTh TEKCTHl B DA3IMYHBIX (oOpMaTax C y4eTOM
HasHA4YeHUs MH(QOpPMALMM M LEeNEeBOH ayIUTOPHH, BBIOHpas]
ONTHUMAJBHYIO (POPMY NIPEACTABICHNS U BU3YAIU3ALUH;

- OLICHUBATH JOCTOBEPHOCTH, JETHTHMHOCTh HH(OPMAIHH, ee
COOTBETCTBHE ITPABOBBIM U MOPAJIBbHO-3THYECKUM HOpMaM;
cpencraa UH(OPMAIIMOHHBIX
KOMMYHUKAIIMOHHBIX TEXHOJOTMH B DPEICHHH KOTHHTHBHBIX,
KOMMYHUKATUBHBIX ~ M OpPraHM3allMOHHBIX  3amad ¢
COOITIOICHIEM TpeOOBaHUI SPTOHOMUKH,
0€30IIaCHOCTH, TUTHEHBI, pecypcocOepekeHNs, MPAaBOBBIX H

- HCIIOJIB30BAaTh

TCXHHUKH

BIIaJICTh METONAMHU JIOKAa3aTeIbCTB, aJITOPUTMAMK DEIICHUS 3a1ad; yMEHHE (QOpMYIUPOBATH
onpesieNieHus, aKCHOMbI U TEOPEMBI, IPUMEHSTH UX, TPOBOJUTH TOKA3aTENbHBIE PACCYKIEHUS B
XOJIe pelIeHus 3a/1a4;
- yMeTI) pemaTL TCKCTOBBIC 3a1a4U paBHbIX TUIIOB (B TOM YHUCJIC Ha l'IpOLICHTI)I, J0JIM 1 4aCTu, Ha
IBIDKEHUE, --Pad0Ty, CTOMMOCTh TOBAapOB M YCIYT, HAaJIOTH, 3a]]a4y U3 00JIaCTH YIPaBJICHHS
NINYHBIMU U CCMCﬁHLIMH d)HHchaMI/I); COCTABJISATh Bblpa)KeHI/Iﬂ, ypaBHeHm{, HepaBeHCTBa H ux
CHICTEMBI 10 YCIOBHUIO 3a]auH, UCCIIEI0BATh MOTYYEHHOE PELIeHNE U OIICHUBATh
[PaBIOMI0JOOHOCTD PE3yIbTATOB;

- YMETh ONEPUPOBATH MOHATHAMH: CpeiHee apupMeTHUecKoe, MeliaHa, HauOOoIIbIee U
HaMMEHBIIIee 3HAUCHHA, Pa3Max, JUCIICPCHs, CTAaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
[YMETh U3BJICKaTh, MHTEPIPETUPOBATH HH(POPMALIHIO, IPEJCTABICHHYIO B TA0IHUIIAX, HA
ImrarpamMax, rpaukax, OTpakarollylo CBOMCTBA peabHbIX POIECCOB U SIBIICHUIL;
MpeICTABIATh MHDOPMAILHIO C TIOMOIIBIO TAOJIHUI] U TUarpaMM; UCCIIEIOBATh CTATUCTUYECKHE
ITaHHBIE, B TOM YHCIIE C IPUMEHEHHUEM IpaUIecKiX METO/IOB U AJIEKTPOHHBIX CPE/ICTB;
-yMETh OIIEPHPOBATH MOHATUAMU: HATYPAILHOE YHCIIO, IO YUCIO, OCTATOK 10 MOAYIIIO,
[paIoHaIbHOE YUCIIO, UPPAIIMOHAIBHOE YHCI0, MHOXKECTBA HATYPaJIbHBIX, IETIBIX,
[paIlOHAIBHBIX, JEHCTBUTEIBHBIX YHCET; yMEHHE HUCIIOJIb30BaTh IIPU3HAKHU IEIUMOCTH,
HAMMCEHBIIINI OOIIMI JeUTeNh M HAUMEHbIIee o0Iee KpaTHoe, anroput™ EBkiina mpu

HPEIICHNH 3a1a9; 3HAKOMCTBO C Pa3JIMIHBIMU ITO3UITUOHHBIMU CUCTEMAaMM CUUCIICHUA,

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHUAMHU: CTENEHB C LIETBIM MOKa3aTeleM, KOPEHb
HATypaJIbHOW CTEMEHH, CTENEHb C PALMOHAIBHBIM IIOKA3aTENeM, CTEIEHb C ACHCTBUTENbHBIM
(BelecTBEHHBIM) TIOKa3aTEeNeM, Jorapudm 4rcia, CHHyC, KOCHHYC M TAHT€HC TPOU3BOIBHOTO
rca;

PTHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;




- BJIAJICTh HABBIKAMHU PACIIO3HABAHMS M 3aIIUTHI HH(OpPMAIHIH,
MH(POPMAIIMOHHOM 0€30MaCHOCTH JTHYHOCTH




2. CTPYKTYPA U COJAEPX KAHUE OBIIIEOBPA30OBATEJIBHOM JUCIIUILINHBI

2.1. O0beM JUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueOHoii paGoTbl Oovem ¢ 6 m. 4. 006vem
yacax | odpazoeamenvHoll
odesamenvHOCMU 6
dopme
npakmuueckou
no020moeKu
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 340
BT. 4.
OcHoBHOE coep:KaHue 276
B T.4.:
TEOPETHUYECKOE 00yIeHUE 238
MPAKTUIECKHUE 3aHATHS 38
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COJlEPKAHNE 56
(coneprkaHne NPUKJIATHOTO MOTYJIS)
B T. 4.
TEOpPETHYECKOE 00yUeHUE 4
MPAKTUYECKHUE 3aHITH 52
WNHnuBuayanpHBIA MPOEKT (1a/HET) HET
IIpome:kyTouHasi arTecTanus (IK3aMeH) 6
Koncyabrauuu 2

CamocrosiTesibHass padoTa 10 NOAr0TOBKE K IK3aMeHY




2.2. TeMaTu4eCKHH IJIaH U coaecpikaHuEe TUCHUIIJIUHDBI

B T. 4. 00beM

HpaKTI/I‘-IeCKOC 3aHATUC

oOpa3oBareJ
Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podeccHoOHATbHO- bHot
HaumeHoBaHue . | O0bem | nesTenbHOCT | PopMuUpyeMbIe
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH
pa3iesioB U TeM 4yacos u B popme KOMIIeTeHI[UH
MOAYJIb (NPH HAJIUYHMH)
NMPaKTHYECK
oii
NMOAr0OTOBKH
1 2 3 4 5
OcHoBHOE conepxaHue
Paznen 1. IloBTopenue 20
Kypca MaTeMaTHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Coneprkanue yaeOHOTO MaTepuaa
Lenb u 3anauyu | bazoBble 3HaHUS U YMEHUS MO0 MaTeMaTHKE B TPO(PECCHOHATILHOMN U B TIOBCETHEBHOM OK-01,
MaTeMaTHuKU IIPH | 1eATEIBHOCTH. OK-02,
OCBOCHHUH CICHHATBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2 OK-03,
Tema 1.2 Copepxanue yueOHOro Marepuala OK-04,
Yucna wu  BeuucieHus. | JleiicTBUs HaJ NMOJOXHUTEIBHBIME M OTPULIATEIILHBIMU YHCIAMH, OOBIKHOBCHHBIMH OK-05,
Bripaxenus U | ¥ IECATUYHBIMU APOOSIMH. OK-086,
npeoOpa3oBaHus JleiicTBus co cTeneHsiMU, (POPMYIIbI COKPAIIEHHOTO YMHOKEHHUSI. 2 OK-07
KoMOunupoBanHoe 3anstue K 5.2.
Tewma 1.3. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepiKaHue (conepxkanue
I'eoMeTpust Ha IUIOCKOCTH | MPUKJIATHOTO MOJY.JIs1)
Bunel mnockux GUryp v Ux miomais.
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1aUU B KypCE€ T€OMETPUH Ha IIOCKOCTH 2 2




Tema 1.4
[IponieHTHBIEC BHIYUCICHUS

Conepixkanue yaeOHOTO MaTepuaia

[IpocThie MPOLEHTHI, pa3HbIe CIOCOOBI MX BhIUUCICHUS. CIIOKHBIE TPOIICHTHI

[IpakTrueckoe 3ansaTue 4
Tema 1.5 ConepxaHue yueOHOTO MaTepralia
VYpaBHenus U HepaBeHCTBA | JIMHEHHbIE, KBaIpaTHBIC, IPOOHO-IMHEHHbIC YpaBHEHHUS U HEPABEHCTBA
[IpakTrueckoe 3aHsATHE 2
Tema 1.6 Conepxanue ydeOHOTO MaTepuaa
Cuctembl ypaBHeHUH U | CriocoObI pelieHUsT CUCTEM JIMHEWHBIX ypaBHeHuH. [ToHsTus: matpuia 2x2 u 3x3,
HEPABEHCTB onpenenutens Marpuipl. Meton [Maycca. Cuctembl HETUHEHHBIX YpaBHEHMI. 6
Cucrembl HEpaBEHCTB
KomMOunupoBanHoe 3aHsTHE
Tema 1.7 Conepxkanue y4eOHOTO MaTepHaia
BxoaHoi KOHTPOJIB Boruncnenuss u mpeoOpazoBaHus. YpaBHEHHS W HepaBeHCTBa. [ eomerpus Ha
IJIOCKOCTH 2
KonTtponbHas padota
Paznen 2 Ilpsimbie u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOTo MaTepuasa
OcHoBHbIE nouaTus | [Ipeagmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, MpsiMasi, IUIOCKOCTb, OK-01. OK-03
CTEpEOMETPUHU. npocTpaHcTBo). OcHOBHBIE — akcuOMbl — crepeoMerpuu. Ilepecekaromuecs, 2 OK- 04’ OK- 07’
PacnonoxkeHue npsMBIX M | mapajieNbHble M CKpeluuBawomuecs npsimble. [Ipu3Hak u  CBOMCTBO h K,S ) )

IJIOCKOCTEN CKpeLIMBaromuXcs NpsAMbIX. OCHOBHbIE IPOCTPAHCTBEHHbBIE (DUTYPBHI.
Komb6unupoBaHHoe 3aHsTue
Tema 2.2. Coneprxanue yueOHOTO MaTepuana

[TapanienbHOCTh TPSIMBIX,
npsAMOM M IIOCKOCTH,
IJIOCKOCTEN

[TapannensHbie npsimas u 1miockocTs. Omnpenenenue. IIpusnak. CpoiictBa (C
nokaszarenbeTBoM). [lapamnenshslie mockoctu. Onpenenenue. [lpusznak. CBoiicTBa
(c noxazatenbcTBOM). TeTpa’ap M ero osnemeHTsl. [lapannenenunen u ero




aseMeHThl. CBOHCTBA IPOTUBOIIOJIOKHBIX TPaHeN M JuaroHanel napauieaenunesa.
[TocTpoenue ceuenuii. Pemenue 3anad.

KoMOuHupoOBaHHOE 3aHATHE

Tema 2.3.
[lepnenuKyIApHOCTD
MPSAMBIX, NPSMOM U
TIOCKOCTH, TIIIOCKOCTEH

Conepixanue ydaeOHOro MaTepuaia

[Iepnennukynspusie npsmsle. llapamnensHbple npsMble, NEPHEHAMKYISPHBIE K
IJIOCKOCTH.  [IpM3HaK  NEepHeHOUKYJIIpHOCTH  IPSIMOM M IUIOCKOCTH.
Joxa3arensctBo. [lepnenaukyisap u HakiaoHHas. [lepreHIuKyIsIpHBIE TIJIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH INIOCKOCTEN. /JokazarenseTBo.

Paccrostnus B mpocTtpaHcTBE 2
KomMOunupoBanHoe 3aHsTHE
Tema 2.4. Conepkanue yaeOHOTO MaTepuasa
Teopema 0 Tpex Teopema o Tpex neprneHIuKyisipax. Jloka3arenbCcTBO. YTosl MeXAy MNpsSMOU U
TICPICHANKYIApax IJIOCKOCTBIO. YTOJI MEX/Y MIIOCKOCTSIMHU 4
KombOunmnpoBanHoe 3aHATHE
Tewma 2.5. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coaepikaHue (conepxkanue
[TapanneneHele, NMPUKJIATHOTO MO/YJIfA)
MePIEeHIUKYIIIPHBIE, AxcuoMbl  crepeoMeTpud. [lepneHAUKYISPHOCT, MOPSIMOM M IJIOCKOCTH,
CKpEIMBAOIIHECs NapajuieIbHOCTb IBYX MPSIMBIX, NEePIEeHIUKYISIPHBIX IJIOCKOCTH, 4
psiMbIE MEPIEeHIUKYIIPHOCTD IJIOCKOCTEMN
[IpakTrueckoe 3anaTue
Tema 2.6. Coneprxkanue yaeOHOTo MaTepuasa
Pemenwue 3anau. Ilpsamele u | Pacnionoxenune npsMbIX U MIJIOCKOCTEH B mpocTpaHcTBe. [lepneHaukynspHOCTh U
TJI0CKOCTH B | MapajieIbHOCTh MPSAMBIX U TNIOCKOCTEH. CKpeluBaroecs npsmbie
MIPOCTPAHCTBE KonTtponsHas padora 2
Paznen 3. KoopauHartsl u 16 OK-02, OK-03,
BEKTOPBI OK-04, OK-07
Tema 3.1 Copepxanue yueOHOTO MaTepuaia IIK'5.2.




JlexapTOBBI KOOpJAUHATHI B

JlekapToBbl KOOpAMHATBHI B mpocTpaHcTBe. [IpocTeiimue 3agaun B KOOpPAMHATAX.

IIPOCTPAHCTBE. Paccrostnue Mexay 1ByMsl TOUKaMM, KOOPJMHATHI CEPEINHBI OTPE3Ka 4

Paccrosinne mMexay n1ByMs | KoMOMHMPOBAHHOE 3aHATHE

TOYKaMHU. KoopnanHatel

CepeMHbI OTpe3Ka

Tema 3.2 ConepxaHue yueOHOTO MaTepralia

Bekropsl B mpocTpancTse. | Bekropel B mpoctpaHcTBe. Cllo’)keHHE W BBIYMTAHHWE BEKTOPOB. YMHOKEHUE

Yron Mexay BEKTOpaMmH. | BeKTopa Ha yrcio. KoMrranapabeie BeKTopbl. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

CkaisipHOE Ipom3BelieHHe | Pa3noxeHne BEKTOpa 1o TpeM HEKOMIUIaHAPHBIM BeKTopaM. KoopauHaThl BEKTOpa,

BEKTOPOB CKaJISIpHOE IIPOM3BEICHIE BEKTOPOB B KOOPAMHATAX, YIOJl MEX]Ty BEKTOpaMH, yroJ 6
MEeXAY NPSIMOM U IIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMU. Y paBHEHHE MIIOCKOCTH.
['eomeTprueckuil CMBICIT OTIPENETUTENS 2X2
KombuamnpoBanHoe 3aHsTHE

Tema 3.3 IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJeprKaHue (conepxkanue

[Ipaktuxo- NMPUKJIATHOTO MO/YJIfA)

OpHeHTHUpOBaHHbIC 3a1aud | KoopanHaTHas MIOCKOCTh. Brluucienne paccTosiHUN U MiIoniaeld Ha MII0CKOCTH.

Ha KoopAMHATHOM | KomnvecTBEHHBIE pacueThl 4

IJIOCKOCTH [IpakTrueckoe 3anaTue

Tema 3.4 Coneprkanue yaeOHOTo MaTepuasa

Pemenune 3aj1a4. | /lekapToBBI KOOPJAMHATHI B MpocTpaHcTBE. BekTopsl B mpocTpancTBe. CroxeHne u

KoopanHaTsl 1 BEKTOPEI BBIYMTAHHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yuciio. KommianapHbie BEKTOPBI.
CkanmsipHoe  INpou3BEACHHE BEKTOpoB. Pa3nokeHune BekTOopa MO  TpeM
HEKOMILIaHapHbIM BekTopaM. [Ipocteiimme 3amaun B koopauHarax. KoopauHaTbl
BEKTOPA, PACCTOSIHUE MEXKJ1y TOUKAMH, KOOPAMHATBI CEPEINHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YrOJl MEXIY BEKTOPaMH, YroJl MEXIY 2
IIPSIMON U TNIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMHU
KonTtponsHas pabota

Paznen 4. OcCHOBBI 40 OK-01, OK-02,

TPHUTOHOMETPHH. OK-03, OK-04,




Tpuronomerpuueckue

byHkuun

Tema 4.1 CopepxaHue yueOHOTO MaTepualia

Tpuronomerpuyeckue Pannannas mepa yria. [IoBopoT Touku BOKpyr Hauana KoopauHaT. OmnpeneneHue

GYHKIMU  TIPOU3BOIBHOTO
yria, ynucna. Paguannas u
rpajycHas Mepa yria

CHHYCa, KOCHMHYCa, TAHI'CHCA U KOTAaHI'CHCA. 3Haku CHHYyCa, KOCMHYCa, TAHI'CHCa U
KOTAHI'CHCA 110 YCTBCPTAM. 3aBHCHMOCTD MCKAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM
" KOTAaHI'€HCOM OOHOI'0 U TOI'O K€ yrjia

KombunmnpoBanHoe 3aHsTne

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKHE
TOXJECTBA.

@opMyIIbl IPUBEICHUS

Conepxanue yueOHOT0 MaTepuasa

Tpuronomerpuueckue Toxxaecrsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O
u - o.. Dopmysbl IPUBENCHUS

KombunmnpoBanHoe 3aHsaTHE

Tema 4.3

Cunyc, KOCHHYC, TaHTE€HC
CYMMBI U Pa3HOCTH JIBYX
YTJIOB

Cunyc u KOCHHYC
JBOWHOrO yriia. @opmyiibl
MIOJIOBUHHOTO YTjia

Conepxanue yaeOHOTO MaTepuaia

Cymma u pa3zHocTh cMHYcOB. CymMMa M pa3HOCTh KOCHUHYCOB. CHHYC M KOCHUHYC
nBoiiHoro yria. ®dopmynasl mosoBuHHOTO yria. [IpeoOpa3oBaHust CyMMBI
TPUTOHOMETPUUECKUX (GYHKIUI B TNPOU3BEIACHHE M IPOU3BEICHUS B CYMMY.
BoipakeHue TpPUTOHOMETPUYECKHX (YHKUMUNA Yepe3 TAaHIeHC IOJOBUHHOTO
aprymenrta. [IpeoOpazoBanus NpoCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4 Coneprkanue yaeOHOTo MaTepuasa

@yukuuM, MX CcBOHCTBA. | O0IAaCTh ONpPEACICHHS] U MHOXKECTBO 3HaYCHUN QyHKIMA. YETHOCTh, HEYETHOCTD,
CriocoOsr 3aJaHus | NepuoANYHOCTb PyHKIMHA. CriocoObl 3ajaHus QyHKIUN

Gynxumi KoMOunupoBanHoe 3anstue

Tema 4.5 Cogepxanue yueOHOro MaTepuala

Tpuronomerpuyeckue OO6nacTh ompeneneHus U MHOKECTBO 3HAYEHUW TPUTOHOMETPUYECKHUX (PYHKIIUU.

GbyHKIMH, X CBONCTBA U
rpaduxu

YérHOCTh, HEUETHOCTb, MEPUOJUYHOCTh TPUTOHOMETPUYECKUX  (YHKLUH.
CaoiicTBa u rpaduku QyHKIUR y = CcOS X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

OK-05, OK-06,
OK-07
IIK 5.2.




Tema 4.6 CopepxaHue yueOHOTO MaTepralia

ITpeoGpazoBanue Cxarue 1 pacTshKeHHe TPa@UKOB TPUTOHOMETPUIECKUX (DYHKITHA.

rpaduKoB [IpeobpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA
TPUTOHOMETPUUECKHUX [IpakTueckoe 3ansaTue

b yHKIHHA

Tema 4.7 IIpo¢eccuoHa/IbHO-OPHEHTHPOBAHHOE coJeprKaHue (conepxkanue
Onucanue NPHUKJIATHOT0 MOAYJIA)

IIPOU3BOACTBEHHBIX Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKUMN B Mpo¢ecCHOHATbHBIX

IPOLIECCOB  C
rpadukoB QyHKUIMN

IIOMOIIBIO

3agadax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprkanue yaeOHOTO MaTepuaa
ObpatHble O6paTHble Tpuronomerpuueckue ¢pyHkuuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
KombunmnpoBanHoe 3aHsTHE
byHKIIIN
Tema 4.9 Coneprkanue yaeOHOTo MaTepuaa
TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenne

YpaBHEHHUS U HEPABEHCTBA

OCHOBHBIX THIIOB: HpOCTGﬁLHPIC

CBOIAIIMECA K KBaApaTHBIM, PCHIACMBbIC

TPUTOHOMETPUUECKUX ypaBHEHUU
TPUTOHOMETPUUYECKUE YpaBHEHUS,
pa3ioKeHUEeM Ha MHOYKHUTEIH, OJHOPOIHbIE.
[Ipocreiiye TpPUroHOMETPUUECKHUE HEPABEHCTBA

KomMOunupoBanHoe 3aHsTHE.

Tema 4.10 Cogepxanue yueOHOro Marepuala

Cucremsl Cucrempl IPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN

TPUTOHOMETPUYECKHUX KoMOunupoBanHoe 3anstue

YPaBHEHUI

Tema 4.11 Coneprxanue yueOHOTO MaTepuana

Pemenne 3amad. ocHoOBHI | [IpeoOpa3oBanue TPUTOHOMETPHUYECKHUX BBIPAKEHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHUM M HEPABEHCTB B TOM YHCIIE C MCIIOJIb30BAHUEM

CBOMCTB (YHKITHIA.




Tpuronomerpuueckue KontponsHas pabora
byHKITII
Pazgea 5. 8 OK-01, OK-02,
KoMmiekcHbIe 4nc/ia OK-03, OK-04,
Tema 5.1 Coneprxanue yueOHOTO MaTepurana OK-05, OK-06,
KommnekcHeie uncna [Tonste xommiuexkcHoro uucia. ConpsbkeHHbIE KOMIUIEKCHBIE YMCIIa, MOIYNb U OK-07
apryMEHT KOMIUIEKCHOro uucia. opMa 3amuck KOMIUIEKCHOTO — YHCia 4 IK 5.2.
(reomeTpuyeckasi, TPUTOHOMETpHUECKas, anredpamdeckas). Apudmernueckue
JEWCTBUS C KOMIUIEKCHBIMU YHCIIaAMHU
KombunmnpoBanHoe 3aHsTne
Tema 5.2 Conepkanue yaeOHOTO MaTepuasa
[Ipumenenne BeimonHenne pacyeToB € MOMOIIBKD  KOMIUIEKCHBIX — yucen. [Ipumepsl
KOMIUTEKCHBIX YHCEeT WCTIOJIb30BAHUST KOMILIEKCHBIX YHCET 4
[IpakTrueckoe 3aHsTHE
Pa3nen 6. IlpousBoanas 40
(yHkuuu, ee
NpHMeHeHHe
Tema 6.1 Coneprkanue yaeOHOro MaTepuasa
ITonsTe  mpousBoAHOMN. | OmpeneneHne YUCIOBOM MOCIEOBATEILHOCTH M CIOCOOBI ee 3aganus. CBoiicTBa OK-01. OK-02
@opmynel W IpaBUIA | YUCIOBBIX IMOCie0BaTeNbHOCTEH. OmpeneneHne mpeaena MocieI0BaTeIbHOCTH. OK-OS’ OK-0 4’
mddepeHnnpoBanus Bbruncnenne  mpenenoB  nocnenosarenbHocTedl.  Ilpemen  ¢yHkumm  Ha 2 OK-0 5’ OK-06,
6eckoneuHoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue OI,(- 07 ’
¢bynkuuu. 3anaud, NPUBOJAIIME K MOHATUIO Npou3BoaHOW. OrmpeneneHue K 5.2.
MIPOU3BOHOM. AJITOPUTM OTBICKAHUS IPOU3BOIHOM
Komb6unupoBaHHoe 3aHsTue
Tema 6.2 Coneprxanue yueOHOTO MaTepuana
IIpousBoHbIE cymmsbl, | @opmynsl quddepennuponanus. [Ipasuna nuddepeHupoBanus 6

Pa3sHOCTH TIPOU3BCIACHUA,
YaCTHOTI'O

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tema 6.3 CopepxaHue yueOHOTO MaTepralia

[IpowusBoaHbIE Omnpenenenue cnoxuoi GpyHkiuu. [Ipon3BoaHas TPUTOHOMETPUICCKIX (PYHKITHIA.
TPUTOHOMETPUUYECKUX [IpounsBoaHas CIOKHON DYHKITHH

¢ynxiuit.  IIpousBoanas | KoMOMHMPOBAHHOE 3aHSATHE

CIIOKHOM (PyHKIIUU

Tema 6.4 ConepxaHue yueOHOTO MaTepuaia

[TonsiTue 0

HENpPEPBIBHOCTU (YHKIIUHU.
Meron uHTEpBaAJIOB

[Tonsitne HenpepbiBHOM (yHKIMH. CBolicTBa HenmpepbhlBHOW (yHKIuU. CBS3b
MEXAY HEMPEPbIBHOCTHIO U 1D hepeHIpyeMOCThI0 (QYHKIIUU B TOUKE. AJITOPUTM
pelIeHNs] HEpaBEHCTB METOI0M MHTEPBAJIOB

KombunmnpoBanHoe 3aHsTne

Tema 6.5 Coneprkanue yaeOHOTO MaTepuaa
I'eoMmerpuueckuii u | ['eomeTpudecknii CMBICT TPOU3BOAHOW (PYHKIMH — YIrIIOBOW Kod(hHImeHT
buzmdecKuit CMBICII | KacaTeabHOU K TpaduKy GYHKIHH B TOUKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM GbyHKIIMHA. AJNTOPUTM COCTaBIICHUS YpaBHEHUS KacaTeIbHOW K Tpaduky GyHKIUHA
y=f(x)
KombuamnpoBanHoe 3aHATHE
Tema 6.6 Coneprkanue yaeOHOT0 MaTepuaa
dusnyeckuit CMbICI | @u3nUecKrii (MEXaHWYECKUN) CMBICI MPOW3BOJHON — MIHOBEHHAsi CKOPOCTh B
MPOU3BOJHOM B | MOMeHT BpemeHH t: v =S’ (1)
pohecCHOHATBHBIX [IpakTrueckoe 3aHsATHE
3aJa4ax
Tema 6.7 Copepxanue yueOHOro MaTepuala

MOHOTOHHOCTh (PYHKIIHH.
Touku sxcTpemyma

Bospacranue u yObiBaHMe (QYHKIMM, COOTBETCTBHE BO3pacTaHHs M YObIBaHMS
¢GyHKkUMU 3HaKy Mpou3BoAHOH. IloHsTHE NPOM3BOJHON BBICHIETO MOpPsIKa,
COOTBETCTBHUE 3HAKA BTOPOU MIPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMHU HA
oTpe3ke. 3ajjaud Ha MakCUMyM M MMHUMYM. [IoHSATHE acHMITOTHI, CIIOCOOBI HX
omnpeneneHus. AIrOpUTM HcciaeoBaHud (PYHKIHMM U MOCTpPOEHHs ee rpaduka c
MOMOIIIBIO TPOU3BOIHON. J[[poOHO-TMHEHas QyHKIUsA

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tema 6.8
HccnenoBanue GyHkuuii u

Conepixkanue yaeOHOTO MaTepuaia

HccnenoBanue GpyHKIMKM Ha MOHOTOHHOCTB M IIOCTPOEHUE I'Pa(hUKOB.

MOCTpPOEHHE TPadUKOB 4
KomOunupoBaHHoe 3aHATHE
Tema 6.9 HaumGonpmiee u | Comepkanue yaeOHOTO MaTepuaia
HauMEHBbIIIEE 3HaueHus | HaxokieHne HanOOJBIIEr0o M HAUMCHBINETO 3HAYCHUH (YHKIUH, MOCTPOCHHE
GbyHKITII rpa¥KOB MHOTOWJIEHOB C UCIIOJIb30BAHMEM alapara MaTeMaTUYeCKOro aHaln3a 2
KomMOunupoBanHoe 3aHsTHE
Tema 6.10 IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJepiKaHue (conepxkanue
Haxoxnenue NMPUKJIATHOTO0 MOIYJIA)
ONTUMAaJIBLHOIO pe3yiabrara | HaumeHbiiee n HanboJipliee 3HaueHne QyHKInu 6
C IOMOUIBIO TPOU3BOJHOM | [IpakTHYECKOE 3aHATHE
B MPAKTHYECKUX 3a7adax
Tema 6.11 Conepkanue yaeOHOTO MaTepuasa
Pemenue 3ana4. | @opmynsl 1 paBuia auddepeHnupoanus. MccnenoBanne GyHKIUN ¢ TOMOIIBIO
IIpounsBoanas pyHkuMH, ee | mpousBoaHoi. Hanbobiliee n HaMMeHbIIee 3HAYCHUS (PYHKIIMH 2
MIPUMEHEHHE KonTtponbHas padoTa
Pasznen 7. 46
MHOrorpaHHMKM M Teja
BpallleHHs
Tema 7.1 Coneprkanue yaeOHOTo MaTepuasa OK-01, OK-02,
Bepmunel, pebpa, rpanu | [Tonstue MHOrorpaHHuka. Ero sieMeHTHI: BeplIMHBI, pebpa, rpaHu. J(HaroHasb. OK-03, OK-04,
MHOI'OIpaHHUKA Ceuenue. Bolnykible 1 HEBBIIYKIIBIE MHOTOIPAHHUKHU OK-05, OK-06,
KomOuaMpoBaHHOE 3aHATHE 2 OK-07
Tema 7.2 Cogepxanue yueOHOro MaTepuala IIK 5.2.
[Ipusma, ee | [lonstue mpusmel. Ee ocHoBanust u OokoBble TpaHu. Bricota mpusmel. [Ipsmas u
COCTaBIIAIOLIME, CEYEHME. | HaklloHHas npusMa. [IpaBunbHas npusma. Ee ceuenune
Ilpsmass u  mpaBuibHast | KoMOHMHUPOBaHHOE 3aHSTHE 2

IIPpU3MBbI




Tema 7.3 CopepxaHue yueOHOTO MaTepralia

[Tapannenenunen, Ky0. | [Tapaienenumen, CBOMCTBA MPSMOYroOJbHOrO mapamienenunena, kyd. Ceuenue
Ceuenune KyOa, | Kyba, mapajienenumneaa

napajuiesenune1a KoMOuHUpOBaHHOE 3aHATHE

Tema 7.4 ConepxaHue yueOHOTO MaTepralia

[Tupamupa, ee | [lupamuna u ee onementol. Ceuenue mnupamuzibl. [IpaBwibHas nUpamMuaa.
COCTaBJIOIINE, CEYCHHE. | YCeUeHHAs MUpaMu/Ia

lpaBunbHas — mUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE

YcedyenHnas nupamuaa

Tema 7.5

Conepxanue yaeOHOTo MaTepuasa

BoxoBas u nosiHas | [1nomaae G0KOBOW U MOTHON MOBEPXHOCTU MTPU3MBI, TUPAMHUIBI
MTOBEPXHOCTH npu3Mbl, | KomOMHMpOBaHHOE 3aHATHE
MTAPAMU/TBI
Tema 7.6 Coneprkanue yaeOHOTO MaTepuaa
CummeTtpust B KyOe, | CHMMeTpHsT OTHOCHTENLHO TOYKH, IPSAMOM, IUIOCKOCTH. CHMMETpHs B KyOe,
napajuienenunese, napajuieJenuIe e, npu3smMe, TupamMmuie
MpU3Me, MUpaMuIe KomMOunupoBanHoe 3aHsaTHe
Tema 7.7 IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE coJepikaHue (conepxkanue
[Ipumeprsl cuMMeTpHil B | MPUKJIATHOTO MOIYJIA)
npodeccuu CuMMeTpHs B IpUPOJIE, apXUTEKType, TEXHUKE, B OBITY
[IpakTuueckoe 3aHsTHE
Tema 7.8 Cogepxanue yueOHOro MaTepuala
[IpaBunbHbIE [lonaTre npaBUIBLHOTO MHOTOIpaHHUKA. CBOMCTBA NPAaBUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOTO MaTepuana
Hunuuap, ero | llununap u ero snemeHThl. CedeHne MIMHApa (TapaiieIbHOe OCHOBAHHUIO U OCH).
cocrapisromue. CedeHnue | PazBepTka nuiiuHIpa
HUAJTUHIpA KoMOuHupoBaHHOE 3aHATHE




Tema 7.10

IIpodeccuonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

Konyc, €ro | MPUKJIATHOT0 MOIYJIf)

cocrapisrome. Ceuenne | Konyc u ero osnementsl. CeueHue KoHyca (TapauielibHOE OCHOBAaHHIO U

KOHYCa MpOXOosIee Yepe3 BEPIINHY), KOHMYECKHe ceueHus. Pa3BepTka KoHyca
KomOunnpoBanHoe 3aHsTHE

Tema 7.11 ConepxaHue yueOHOTO MaTepralia

VY ceyeHHsli KOHYC. | YceueHHbIN KOHYC. Ero obpa3syromast u Beicota. CeueHne ycedeHHOro KOHyca

Ceuenue YCeUEHHOro | KoMOMHMpPOBaHHOE 3aHATHE

KOHYCa

Tema 7.12 Conepxanue yaeOHOTo MaTepuasa

ap u cdepa, ux ceueHus

[Tap u cdepa. BzaumnHoe pacronoxenue chepbl u miaockoctr. CedeHue Immapa,
cdepbl

KombuamnpoBanHoe 3aHsTHE

Tema 7.13
ITousarmne 06 oOBeMe Tela.

Conepxanue yaeOHOro MaTepuaia

[Tonatue 060 o6wveme Tenma. OObeM Kyba M MPSMOYrOJIBHOTO TapajuieJenuneaa.

OTHoIIEHnE 00beMOB | OObeM mpu3Mbl M muiaHHApa. OTHOHmICHHE O0bEMOB MOJOOHBIX  TEIL
MOJOOHBIX TEJ I'eoMeTpuueckuii CMbICI OTIPEACTUTENS 3-TO MOPSAAKA
KomMOunupoBanHoe 3ansatue
Tema 7.14 Coneprkanue yaeOHOTo MaTepuasa
O6beMbl W MJOUIAAU

MOBEPXHOCTEH TEN

O6bembl mupaMu bl U KoHyca. O0beM mapa. [1nomaam noBepxHocTei Te

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.15 Cogepxanue yueOHOro Marepuala

KomMOunanuu KoMOuHammu reoMeTpuueckux Tei

MHOTOTPAaHHUKOB U TCI | [IpakTHYecKoe 3aHIATHE

BpaIllCHUS

Tema 7.16 Coneprxanue yueOHOTO MaTepuana

I'eomerpuueckue Hcnonbs3oBaHne KOMOMHAIMKA MHOTOIpDAaHHMKOB M TeNl BpAILlEHHUsS B IMPAKTUKO-

KOM6I/IHaI_[I/II/I Ha IIPAKTUKC

OPUCHTHPOBAHHBIX 3a/Ja4ax




HpaKanecxoe 3aHATUC

Tema 7.17 ConepxaHue yueOHOTO MaTepualia
Pewrenne 3a1a4. | OOBEMBI U TUIOTIAIU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS
Muororpannukn u  Ttena | KontpoisHas paboTa 2
BpaleHus
Paznea 8. 14
IlepBooGpa3nasn
OK-03, OK-04,
Tewma 8.1 Conepxkanue yaeOHOTo MaTepuaia OK-05. OK-06
IlepBooOpa3nas (yHKuMH. | 3agadya 0 BOCCTAHOBIICHHM 3aKOHA JBUKCHHUS MO WU3BECTHOM cKopocTh. IToHsTHE OI’C- 07 ’
[TpaBuna HaxOoXXIeHUs | mHTerpupoBaHus. O3HAKOMJICHHE C TIOHSATHEM HWHTErpaja M TMEepBOOOpPa3HOM st K 5.2
epBOOOPa3HBIX ¢byuknun y=f(x). Pemenne 3amad Ha cBsi3b NEpBOOOPA3HOI U €€ MPOU3BOIHOM, o
BBIUUCIICHUE TIepBOOOpa3HON st AaHHOW ¢yHKIMU. Tabnwuma dopMmyn s
Hax0XJAeHUs 1epBooOpa3HbIX. M3yueHne mpaBuiia BEIYUCICHHS IEPBOOOpa3HON 2
KombOuampoBanHoe 3aHATHE
Tema 8.2 Coneprkanue yaeOHOTO MaTepuaa
IInomane KpUBOJMHEHHOW | 3amaun, MPHUBOISIIME K MOHITHIO OMPEICICHHOTO HMHTErpaja — O BBIYHCICHHUU
TpaIeuuH. @opMyna | UIOMAAX KPUBOJMHEHHOW Tpameuuu, O TmepeMemeHnn Toukd. [loHsaTue
Herotona — Jleitoauia ONPENECIEHHOTO  HMHTErpaa. ['eomeTpuueckuii u  (QU3NYECKUIl  CMBICI
onpeneneHHoro uurerpana. opmyna Herorona— Jleiibauma 2
KomMOunupoBanHoe 3aHstue
Tema 8.3 Cogepxanue yueOHOro Marepuala
Heonpenenennslii u | [lonsTre HeompeaeIeHHOTO HHTErpata
OTPEICIICHHBIN HHTETPalbl | KoMOMHUpPOBAaHHOE 3aHATHE 2
Tewma 8.4 Cogepxanue yueOHOTO MaTepHuala
[Tonsarue 00 | 'eomMeTprueCKUii CMBICI OTPEEICHHOTO HHTETpala
ompeneNieHHOM HHTerpane | KoMmOMHMpOBaHHOE 3aHATHE 2




KaK IJI0IAAH
KPUBOJIMHEWHOU Tpanenun

Tema 8.5
OrnpenenieHHbId  UHTETpal

IIpo¢eccuoHa/ILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJIA)

coaepKaHue (conepxanue

B JKM3HU ['eomerpuueckuii cMmbICi omnpenenaeHHoro uHrerpana. @®opmyna Herorona -
JleitOuuma.
Pemrenue 3a1ay Ha MpUMEHEHNUE UHTETpaJia ISl BEIYUCIEHUS (PU3NUECKUX BEITMUUH
1 TUIOIIaaei 4
[IpakTrueckoe 3aHsATHE
Tewma 8.6 Conepxanue yaeOHOTo MaTepuasa
Pemrenne 3aga4. | [lepBooOpasnas ¢pyukuuu. [lpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee npumenenue
ITepBooGpasnas QyrkuuM, | KonrponsHas pabora 2
ee MpUMeHEHNE
Paznen 9. 18
Crenenn 7 KOpPHH.
CrenenHasi QyHKIUSA
Tema 9.1 Coneprkanue yaeOHOT0O MaTepuasa
Crenennas QyHkuus, ee | [Tonstie KOPHS N-OM CTENEeHU U3 ACHCTBUTEIBHOTO 4yucia. yHKIuu y = Vx ux
CBOWCTBA cBolicTBa u rpaduku. CBOMCTBA KOPHS N-OM CTEIIEHU
KomMOunupoBanHoe 3ansatue 4 OK-01, OK-0z,
OK-03, OK-04,
Tema 9.2 Coneprkanue yaeOHOTo MaTepuasa OK-05, OK-07,
[IpeoGpaszoBanue [IpeoOpazoBanue UppallMOHATBHBIX BBIPAXKCHHIMA K 5.2.
BBIPOKEHHUI C KOPHAMHU N- | KOMOMHUPOBAHHOE 3aHATHE 4
OU CTENICHU
Tema 9.3 Cogepxanue yueOHOro MaTepuala
Cpoiicta  creneHn ¢ | [IoHATHE CTENEHU ¢ JIFOOBIM pallMOHATBHBIM TOKa3areneM. CTerneHHble (YHKIIUH,
palroOHAIbHBIM U | UX CBOMCTBA U rpauKu
JNEHUCTBUTEIILHBIM KOM6HHHp0BaHHoe 3aHATUE 2

IIOKa3aTcCJIIMHU




Tema 9.4 CopepxaHue yueOHOTO MaTepralia
Pewrenne PaBHOCWIBHOCTh MppalMOHAIBHBIX YPAaBHECHUNM M HEPAaBEHCTB. MeToabl HX
HppalMOHAIbHBIX peuieHus. Penenue nppalnoHaabHbIX YPAaBHEHUM U HEPaBEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 6
Tema 9.5 ConepxaHue yueOHOTO MaTepralia
Crenenu u KopHH. | OnpeneneHue creneHHod (yHkiuu. Mcnonp3oBaHUE €€ CBOWCTB NpPU PELICHUU
CrenenHast GyHKIMS YpaBHEHU U HEPABEHCTB 2
KonTtponsHas paborta
Paznen 10. 18
Iloka3aTenbHast
GyHkuus
Tema 10.1 Coneprkanue yaeOHOTO MaTepuaa
IloxazatenpHast ¢(yHkuudA, | CTeneHb ¢ MPOU3BOJILHBIM JICHCTBUTEIBHBIM TOKazareneM. Ompenenenue
€€ CBOMCTBA MokaszareabHOH (DYHKIMH, €€ CBOMCTBA M rpauk. 3HAKOMCTBO C NPUMEHEHHEM
rokaszaTenbHOM (yHKIMU. Perenne nmoka3aTeabHbIX YpaBHEHUNH (DYHKIITMOHATBHO-
rpaduIeCcKuM METOI0M 4
KombOunmnpoBanHoe 3aHATHE OK-01, OK-02,
Tema 10.2 Coneprkanue yaeOHOro MaTepuasa OK-03, OK-04,
Pemenune mnokazarenbHbIX | PemeHne MmokasaTenbHBIX YpaBHEHHH METOJIOM YypaBHUBAHHUS IOKa3aTeleH, OK-05, OK-07,
YPaBHEHUI U HEPABEHCTB | METOJIOM BBECHHS HOBOHM NEPEMEHHOM, (yHKIIMOHAIBHO-TPa(QUISCKUM METOJIOM. IIK 5.2.
Pemienne noka3areiabHbIX HEPABEHCTB 8
[IpakTuueckoe 3aHsiTHE
Tema 10.3 Cogepxanue yueOHOro MaTepuala
CucrteMbl TOKa3aTeNbHBIX | PelieHue cucTeM nokas3arebHbIX YPaBHEHUH
YPaBHEHUI KomMOunupoBanHoe 3aHstue 4
Tema 10.4 Copneprxanue yueOHOTO MaTepuana
Pemenune 3a1a4. | PemieHne mnokasarenbHBIX ypaBHEHUH METOJOM YpPaBHUBAHHSA IOKa3aTeled MU
[TokazarenpHas QyHKIMA | METOJOM BBEJCHHS HOBOM MepeMeHHOM. PellleHne noka3aTenbHbIX HEPaBeHCTB
KonTtponsHas pabota 2




Pazpnen 11. Jlorapugmsil.

30

Jlorapugmuyeckas

GyHkuus

Tema 11.1 ConepxaHue yueOHOTO MaTepralia

Jlorapudm gyuciua. | Jlorapudm urcna. J[ecITUYHBIN 1 HATYpaTbHBIN JIOTapU(PMBI, YHCIIO €

JlecATnIHbIN 1 | KoMOMHHPOBAaHHOE 3aHSATHE

HaTypaJIbHBIH JIOrapuMsl, 4

YHCIIO €

Tema 11.2 Conepxkanue yueOHOTo MaTepuaa

CpoiictBa  norapudmos. | CBoiictBa torapudmoB. Omneparius JorapuGMUpOBaHHUS.

Oneparnus KoMOunupoBanHoe 3aHsATHE 6

sorapuMupoBaHHs

Tema 11.3 Conepkanue yaeOHOTO MaTepuasa

Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

(dbyHKIIHSA, €€ CBOMCTBA KombOunmnpoBanHoe 3aHATHE 4

Tema 11.4 Coneprkanue yaeOHOTo MaTepuasa

Pemrenne [Tousitue norapudmMuveckoro ypaBHeHus. Onepamus MTOTEHIUPOBaHUSA. TpH

norapu(pMHUIECKIX OCHOBHBIX METOJa pPEHICHHs JOrapu(pMHUECCKUX ypaBHEHHH: (YHKIHOHAIBHO-

YPaBHCHHUI 1 HEPABCHCTB rpaduUecKuii, METOJ| MOTEHIUPOBAHHS, METOJ BBEICHHS HOBOH IEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA 8
KomMOunupoBanHoe 3ansatue

Tema 11.5 Cogepxanue yueOHOro Marepuala

Cucremsl ANTOpUTM peIlIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapupMUYECKUX

Jorapu(pMUIECKUX ypaBHEHUI U HEPABEHCTB

YPaBHEHUI KomMOunupoBanHoe 3aHstue 2

Tema 11.6 IIpojeccuoHaILHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue

Jlorapugmsl B Npupoje U | MPUKJIATHOTO MOXYJIs)

TEXHUKE [Ipumenenne norapupma. Jlorapudpmuueckas cnupans B npupoae. Ee
MaTeMaTH4eCKHE CBOICTBA 4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 5.2.




HpaKanecxoe 3aHATUC

Tema 11.7 ConepxaHue yueOHOTO MaTepualia
Pemenue 3agad. | Jlorapudpmuueckas  ynxnus.  Pemenume  mpocredmumx  orapugMuuecKux
Jlorapudmer. ypaBHEHUH 2
Jlorapudmuueckas KonTtponsnas pabora
byHKIHS
Paznea 12. 10 OK-01, OK-02,
MHoxkecTBa. DJIEMEHThI OK-03, OK-04,
Teopuu rpagos OK-05, OK-07
Tema 12.1 ConepxaHnue yueOHOro Marepuaia IIK 5.2.
MpmuoxecTBa [Tonsitue MmuoO)kecTBa. [logMuOXkecTBO. Oniepanuu ¢ MHOKECTBAMH

KombuamnpoBanHoe 3aHsaTHE 2
Tema 12.2 IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJeprKaHue (conepxkanue
Ornepanuy ¢ MHOXKECTBAMH | HPUKJIATHOTO MOYJIs1)

Onepanuu ¢ MHOKecTBaMU. PellieHne npukIIaHbix 3a/1a4

[TpaKTHYECKOE 3aHATHE 2
Tema 12.3 Coneprkanue yaeOHOTo MaTepuasa
I'padsr [Tonsarue rpada. CBs3HbIM rpad, AepeBo, MUK I'pad HA MIIOCKOCTH

[IpakTnueckas pabora 4
Tema 12.4 Coneprkanue yaeOHOTo MaTepuasa
Pemenue 3aga4. | Onepanuu ¢ MHOXecTBamMH. OmMcaHue pealbHbIX CUTYyallUid C MOMOUIBIO
MmuoxxectBa, I'padpl 1 ux | maoxkects. [Ipumenenne rpa)oB K peIICHHIO 33124
MIPUMEHEHHE KonTtponsHas padora 2
Pasmen 13. DiaemMeHTHI 26 OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-04,
CTATUCTUKH ¥ TEOpHH OK-05, OK-07
BEPOATHOCTEH [IK 5.2.
Tema 13.1 Coneprxanue yueOHOTO MaTepuana




OcHoBHBIE nouatus | [lepecranoBKH, pa3MenieHus], COYSTaHUSI.
KOMOHMHATOPHKH
KombOunupoBanHoe 3ansarue.
Tema 13.2 ConepxaHue yueOHOTO MaTepralia
CobbiTue,  BepoATHOCTh | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TEOpEeMbl O BEPOSITHOCTH CYMMBI
coObitust.  CroxkeHue U | coObITHI. Y CIIOBHASI BEPOSTHOCTD. 3aBUCHMBIC U HE3aBUCUMBIC COOBITHS. TeopeMbl

YMHOEHHUE BEPOSITHOCTEN

0 BEPOATHOCTHU MIPOU3BEIICHUS COOBITUM.

KombunmnpoBanHoe 3aHsTHe

Tema 13.3 IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJeprKaHue (conep:xkanue
BepostHOoCTB B | IPUKJIAIHOI0 MOYJIsI)
pohecCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHUCTHUECKOE
3a/jayax onpezeneHue BeposaTHOoCTU. O1ieHKa BEpOSTHOCTH COOBITUS

[IpakTrnueckoe 3aHsATHE
Tema 13.4 Coneprkanue yaeOHOT0o MaTepuaa
JluckperHas  ciydaiHas | Bugbl cinydaitHeix BennuuH. OmpenencHHe TUCKPETHOW CIydaWHOW BEITUYHHEI.
BEIIMYMHA,  3aKOH €€ | 3aKOH paclpeiesieHus] JTUCKPETHOM CIlydalHOM BeNWYMHBL. Ee 4uciIoBble
pacnpeneneHus XapaKTEPUCTUKHU

KomMOunupoBanHoe 3anstue
Tema 13.5 Coneprkanue yaeOHOTo MaTepuasa
3agaun MaremaTtuyeckod | Bapmanmonnsiii  psg.  [lomuronm dwactor u  rucrorpamma.  CTaTUCTHUYECKHE
CTaTUCTUKHU XapaKTEePUCTUKH psiJia HAOII0JaeMbIX JTaHHBIX

KoMOunupoBanHoe 3anstue
Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepiKaHue (conepxkanue

CocraBienue Ta0omuLn U
JrarpamMM Ha MpakTUKe

NPHUKJIATHOT0 MOIYJIA)

HepBI/I‘{HaH o6pa60TKa CTaTUCTUYCCKUX JaHHBIX. Fpa(l)I/I‘ICCKOC UX IIPEACTABIICHUC.
HaxoxnaeHue CpCAHUX XapaKTCPUCTHUK, Ha6JHOI[aeMBIX JaHHBIX

HpaKTI/IquKOG 3aHATUC

Tema 13.7

Copepxanue yueOHOTO MaTepHualia




Pewrenne 3ajgad. | DneMeHTsl KoMmOuHatopuku. CoOBITHE, BEpOSATHOCTH cOObITHA. CrloXeHHe |
DneMEeHTbI YMHOKEHUE BEPOSTHOCTEN
KOMOUHATOPHKH, KonTponsHas pabota 2
CTaTUCTUKM U  TEOpUHU
BEPOSITHOCTEN
Pasznen 14. YpaBHenus u 26
HepaBeHCTBa
Tema 14.1 Conepxanne yueOHOTO MaTepHaia
PaBHOCMIIBHOCTB PaBHOCMIBHOCTE ypaBHeHHMI M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMI M HEPABEHCTB. | pABHOCHIIBHBIX II€PEX0JaxX B YpaBHEHHAX W HepaBeHcTBax. OOmme MeTomb!
OOmue MeToIbl pENIEHNsT | pellieHHs] YPaBHEHHIA: MEPeXo/] OT paBeHCTBA (PYHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIIMI, METO/ Pa3ioKeHHs] Ha MHOYKHUTEIN, METO]T BBEACHMUS
HOBOM MepeMeHHOH, PYHKINOHAIBHO-TpaduIecKrii MeTo
KombunmnpoBanHoe 3aHsaTHE
Tema 14.2 Coueprkanue yaeOHOr0 MaTepuraia OK-01, OK-02,
I'paduaeckuit MeTo[ | OOIre METOIbI PEIICHHS] HEPABEHCTB: MEPEX0/ OT CPAaBHEHUS 3HAUCHUN (PYHKIIHIA OK-03, OK-04,
pereHus YPaBHEHUH, | K CpPaBHCHHMIO 3HAYCHUH apryMEHTOB ISl MOHOTOHHBIX (YHKIHH, METOX OK-05, OK-06,
HEPaBEHCTB WHTEPBAJIOB, QyHKIIMOHATbHO-Tpaduueckuil MmeToA. ['padudeckuii MeTo1 pereHus OK-07
YpaBHEHUH U HEPABEHCTB 4 IIK 5.2.
KomMOunupoBanHoe 3ansatue
Tema 14.3 Coneprkanue yaeOHOTo MaTepuasa
VYpaBHenus u HepaBeHCTBA | OnpeneneHue Moaynsa. Packpeitue Monayns mo omnpeneneHuto. IIpocreiimue
C MOJyJIEM YpaBHEHUSI U HEPAaBEHCTBA C MoAyjleM. [IpuMeHeHre paBHOCUIIBHBIX MEPEX0/I0B B
ONPE/ICJICHHBIX TUIIaX YPAaBHEHUU U HEPABEHCTB C MOJIYJIEM 4
KomMOunupoBanHoe 3aHstue
Tema 14.4 Coneprxanue yueOHOTO MaTepuana
VYpaBHeHHs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMmeTrpoM. [Ipocreiiine ypaBHeHNs 1 HEpaBEHCTBA C ITApaMETPOM
C mapaMeTpaMu Komb6uHupoBaHHoe 3aHaTHE 4




Tema 14.5 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE cojepsKaHue (conep:xanue
CocraBieHHE U pElICHHE | MPUKJIATHOTO MOTYJIs1)

HpO(beCCI/IOHaJIbeIX 3aj1a4 | PemeHue TEKCTOBBIX 3a7a4 HpO(beCCI/IOHaJIBHOI‘O COACPIKaHUA

C IIOMOIIIbIO YpaBHEHUN [IpakTuyeckue 3aHATHSL 8 8
Tema 14.6 ConepxaHue yueOHOTO MaTepralia
Pemenne 3aga4. | OOmue MeTo/ibl PEelIeHNs YpaBHEHUM. YpaBHEHHS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | apaMeTpaMu

[IpakTrueckoe 3aHsATHE 2
IIpomexyTounas arrecranus (Jk3ameH) 6
Koncyabranus 2
Bcero: ‘ 340 56




3. CIIEHHUAJIBHBIE YCJIOBUSA PEAJ/IM3AIINN AJJAITUPOBAHHOH
MPOT'PAMMBI YYEFHOM JUCITATLIAHBI

3.1. MaTepuabHO-TeXHHYECKOe ofecrieyeHue
Peanuzanus mporpaMMbl AMCHUIUIMHBI MPEIyCMaTpUBAeT HalW4Me y4eOHOro KaOWHeTa
«MaremaTuka.

O6opynoBanue ydyeOHOT0o KaOuHeTa:

- I0CaJI0YHbIE MECTA 10 KOJUYECTBY 00yHarOIIUXCS;
- pabouee MecTo MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 33J1aHUS TSI KOHTPOJIBHBIX padoT;

- Mpo¢ecCUOHAIBHO OPUEHTUPOBAHHbBIE 3aJAHNUS;

- MaTepuaJbl 3K3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:
- IEPCOHAITLHBIN KOMITBIOTED C JIMIICH3HOHHBIM ITPOTPAaMMHBIM 00eCTieueHIEM;
- POEKTOP C IKPAHOM.

3aubl:
bubnuoTeka, YnTaNBHBIN 31 C BEIXOJIOM B CeTh IHTEpHET.

Jlnst obyuarommxcss ¢ MHBAMMAHOCTRIO W OB3 06e3 HapymeHud MCUxXopU3NIECKOTO
pa3BUTHS (COMATUYECKUE HApPYLIEHUs) HEOOXOAUMO HaJHuue B ayJUTOPUAX MYIbTHUMEIUHHBIX
cpeactB  oOydeHHs, KOTOpbIE€ CHOCOOCTBYIOT aKTHMBHOMY M3JIOKEHHIO M BOCIPHSITHIO
uH(pOpPMALIUY, YTO MO3BOJIAET PEryIUPOBaTh YMCTBEHHYIO HArpy3Ky OOy4arolIMXCs U CHUXKATh
NepeyToMIICHUE, YBETTUYUTD HATJISIHOCTh 00y4YeHHUs M aKTUBU3UPOBATh aalTallUOHHbBIE PECYPChI
00yJaronuxcs.

Hcnonb3oBanne nepcoHaIbHBIX KOMIIBIOTEPOB 00YUYAIOUTMMUCS ¢ MHBATUAHOCTHIO 1 OB3
0e3 HapyleHuN NCUXO0(pU3NYECKOro pa3BUTHS MO3BOJIAET oOecneduTh AUQQepeHInpPOBaHHbII
MOAX0J1 K CTYJI€HTaM, UHTEIPUPOBAHHBIM B O0IIYI0 00pa30BaTENIbHYIO CPENY.

Metonuyeckre acnekThl oOyudeHUs nul ¢ uHBaIuAHOCTRIO U OB3 0e3 HapymeHuit
MCUX0(U3UUECKOTO Pa3BUTHS MPEANOIAraroT:

- HOpMAJIM3AIHIO ICUX0AMOIIMOHAIBHOTO U PYHKIIHOHAIBHOTO COCTOSHUS 00Y4atOIINXCS;

- TIOBBIIICHHE (PU3UYECKOI pabOTOCTIOCOOHOCTH;

- CHSITHE YyTOMJICHHUS U TIOBBIIIICHUE aJaNTallHOHHBIX BO3MOXKHOCTEH CTY/IEHTOB.

[Ipu mpoBeneHUM yueOHBIX 3aHITHM C ydacTHEM JIMIl C WHBaIMIHOCThIO U OB3 6e3
HapYIIEHU MCUX0()U3NIECKOTO MPENoaaBaTeNo PeKOMEHIyeTCs:

- TPUMEHATh WHAMBUAYaTbHBIM TOJXOMA, KOTOpBIM oOOecreurnBaeT HaMpaBIEHHOE
MeJaroruyeckoe BO3JCHCTBHE Ha CTYACHTa-WHBAIWAa, OCHOBAaHHOEC Ha 3HAHMM U Yy4YeTe
0COOCHHOCTEH ero pa3BUTHsA, GU3NUYECKUX HAPYIICHUH U CTPYKTYPHI €ro JUYHOCTH;

- HCTIOJIH30BaTh HATJISIHBIM METOJT O0yUEHHUS;

- IETaJIbHO TUTAHUPOBATh y4eOHbIE NIEHCTBUS CTYyICHTA-MHBAIN/IA;

- BeIpabaThIBaTh HABBIKH CAMOKOHTPOJISL y 00yUaIOIINXCS,



- JIeNIaTh May3bl BO BpeMsl IPOBEICHNUS 3aHATHS,

- IPElyCMOTPETHh CMEHY BHJIOB JICATEILHOCTH;

- 1muddepeHIMpoBaTh 3aJaHUs 10 CTENEHH CIOKHOCTH C YYE€TOM BO3MOXKHOCTEH
CTYIAEHTOB C HHBaIUAHOCTHIO 1 OB3;

- OTBOJUTH BPEMs IJIsi MPOBEACHUS OOYYAIONUMHUCS JICYEOHBIX W MPOQPHIAKTHICCKUX
IpoLexyp.

3.2. UupopmannoHHOe o0ecnieyeHne peajnu3aluy NporpaMmmMbl

3.2.1. OcHOBHBIE NTeYATHBIEC U3TAHUA

1. bammakoB M.U. Matematuka OUL] Axanemus, 2023 .
2. bamMakoB M.M. Maremaruka: 3amauauk OUL Axkagemus, 2023 T.
3. Mep3snsx A.I'. u 1p. MaremaTtuka. Ainredpa 1 Hadajga MaTeMaTHYECKOIO aHaIU3a.

10 ximace. Yrmyonéunsiit ypoenb. AO "U3marensctBo "IIpocBemenne", 2023 r.

4. Mep3snsax A.I'. u ap. MaremaTtuka. Anredpa 1 Hayana MaTeMaTUYECKOTO aHAIN3a.
11 xnacc. Yroyonéunsrit ypoBenb. AO "UznatensctBo "l[IpocBemennue”, 2023 T.

o. Atanacsa JI.C. u np. Maremaruka: anredpa U Hauajla MaTeEMaTHYECKOTO aHaJIu3a,
reomerpusi. ['eometpus. 10-11 knacc. ba3osblil u yrnyOnéunsiit yposau. AO "H3natenbcTBo
"IIpocemenne", 2023 r.

3.2.2. JlonoJTHUTEeIbHbIE HCTOYHHUKH

1. bammvakos M.U. Martematuka: y4yeOHWK [UIS CTYA. YUYpekKIeHUW cped. mpod.
obpazoBanusi. — M., 2019.

2. bammvakos M.U. Maremaruka. CO0pHUK 3ama4 Npo(HIIBHON HANpaBIEHHOCTH:
y4e0. mocodue s CTy. yUpexkaeHui cpea. npod. oopazoBanus. — M., 2019.

3. bammvakoB M.M. Maremaruka. 3agaduHuk: y4e0. mocoOue i CTyI. YIpeKIeHUN
cpen. mpod. odpazoBanus. — M., 2020.

HNHTepHET-pecypcehl:
1. Bcepoccuiickue wuHTepHeT-onmmMmnuansl. - URL:  https://online-olympiad.ru / (mara

ooOpamienus: 12.07.2021). - TekcT: 3MEeKTPOHHBIH.

2. Engunas woseknus 1u@poBBIX o0OpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara ooparmenus: 08.07.2021). - TekcT: 3IEKTPOHHBIH.

3. Hudopmanuonnas cuctema «Eannoe okHo qoctyna K o0pa3oBaTesbHBIM pecypcamy». - URL:
http://window.edu.ru / (mata ooparienus: 02.07.2021). - TekcT: 3IeKTPOHHBIH.

4. Hayunas snekrponnas oubmmoreka (HOB). - URL: http://www.elibrary.ru (mara oOpamienus:
12.07.2021). - TekcT: 37I€KTPOHHBIIL.

5. OrtkpeiThiii KoOJUTEDK. Matematuka. - URL: https://mathematics.ru / (mata oOpamieHwus:
08.06.2021). - TekcT: ANEKTPOHHBIN.

6. IloBropmm maremarmky. - URL: http://www.mathteachers.narod.ru / (mara oOpamienus:
12.07.2021). - TekcT: 37€KTPOHHBIIL.

7. CropaBOYHUK 15(0) MaTeMaTHKe IS IIKOJIBHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenus: 12.07.2021). - Tekcrt:
JJIEKTPOHHBIH.
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https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

8. Cpennsis Maremarwyeckas uWHTepHeT mkoia. - URL: http://www.bymath.net / (marta
obpamenus: 12.07.2021). - TekcT: 37EKTPOHHBIH.

9. ®enepanbublii mopran «Poccuiickoe oOpasoBanme». - URL:  http://www.edu.ru / (mara
obpamenus: 02.07.2021). - TekcT: 37EKTPOHHBIH.

10. ®enepanpHblii  HeHTp  WHPOPMAIMOHHO-OOpa3oBaTtenbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru / (mara oopamienus: 01.07.2021). - TekcT: 3JEKTPOHHBIIA.




4. KOHTPOJIb n OILIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUITJIMHBI
KoHTpoib W oOHEHKa pe3ylbTaTOB OCBOCHUSA  OO0IIE0Opa30BATEIBHON  AMCIUTIITUHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC Pe3yIbTaThl, HAPaBJIeHHBIE HA (POPMUPOBAHKE OOLTNX U

npodeccHOHATBFHBIX KOMIIETESHIIUH 10 pa3iesaM U TeMaM COAEp)KaHusl yueOHOTO MaTepHara.

P7, 6 Temr1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

Ooémasi/npodeccuonanbHas Paznen/Tema Tun oueHoYHbIX
KOMIIETeHIUsI MepOnpUusITHS
OK 01. Beibupats criocoObl perieHus P 1, Tema 1.1, 1.2, 1.3 II-o/c!, 1.4, 1.5, | TecrupoBanue
3a/1a4 MPpOoQeCcCUOHATBHOM 16 YceTHbll onpoc
JEATENBHOCTH IIPUMEHUTENLHO g é» Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
K Pa3IMYHBIM KOHTEKCTaM P 3, Temsr 3.1, 3.2, 3.3 [-o/c, 3.4 JIUKTAHT
P4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VABAuBHIyanbHas
I1-o/c, 4.8, 4.9, 4.10, 4.11 CaMoCTOATCIIbHAA
P 5, Temnr 5.1, 5.2 pabora
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrapnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaTOB

MPaKTHYECKUX padoT
3ammra TBOPUYECKHX
pabot

3arura
WHIMBUIYaIbHBIX
IPOCKTOB
Kontponsnas pabdora

7.7 -0/c,7.8,7.9, 7.10 T-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17
P8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems: 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TT-o/c,
11.4,11.5, 11.6 TT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4

11.4,11.5, 11.6 IT-o/c, 11.7 Beinonnenue

P 12, Temsr 12.1,12.2,12.3, 12.4 9K3aMEHALMOHHBIX

P 13, Temsn 13.1, 13.2, 13.3, 13.4, 13.5 | 3amanuii

IT-o/c, 13.6

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

II-o/c, 14.6
OK 02. Mcnons30BaTh COBpEeMEHHBIC P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TecrupoBanue
Cpe/ICTBA MOMCKA, aHANIH3a 1 g g, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢c, | Verublit onpoc
HHTEpIpEeTauyu HHpopMaIum, u : MaremaTH4eCcKUn
I/IH(b(E)pl\/lfaLlI/IOHHBIe (fefHOJIOFI/II/I IS P3, Temsi 3.1, 3.2, 3.3 I-o/c, 3.4 JTUKTAHT

P4, Temp14.1,4.2,4.3,4.4,4.5,4.6,4.7
BBINIOJTHEHUS 3a/1a4 T-o/c, 4.8, 4.9, 4.10, 4.11 WnnuBunyansHas
po¢eCCHOHATBHOM IESTETFHOCTH P 5, Tempi 5.1, 5.2 CaMOCTOSTEIbHAS

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasienue

P7,Temn 7.1,7.2,73,7.4,7.5,7.6, pE3yJILTATOB

MPAaKTUIECKUX padboT
3amuTa TBOPIECKUX
pabot

3arura
WHINBUAYAITBHBIX
MIPOECKTOB
Kontponpras pabora
Brmomnaenne
JK3aMEHAITMOHHBIX
3aJJaHui

 Mpogeccuonanvroe-opuenmuposantoe cooepaicanue




P 13, Temnr 13.1, 13.2,13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

OK 03. IInanupoBats 1
peanu3oBbIBaTh COOCTBEHHOE
podecCHOHAIBHOE U JINYHOCTHOE
pas3BUTHE, IPEIIPHHAMATETBCKYIO
JEATENLHOCTD B MTPO(eCCHOHAIBHOMN
cepe, ucnONB30BATH 3HAHUSA 110
(PMHAHCOBOI TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CHUTYAIHSIX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

P 3, Tems 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

TectupoBanue
VYerHslit onpoc
MateMaTuueckuii
JIUKTaHT
NnpuBunyansHas
caMoCTOsITeNIbHAS
pabora
IIpencraBnenue
pe3yJIbTaToB
MPaKTHYECKUX PadoOT
3amuTa TBOPUYECKUX
pabot

3amura
WHIMBHAYaIbHBIX
MPOEKTOB
KonTponbHas pabora

P 12, Tems 12.1, 122, 12.3, 12.4 Boimonnenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | SK3aMCHalHOHHbIX
M-o/c, 13.6 3aj1aHuit
P 14, Temn 14.1, 142, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DddexrrBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TecrupoBanue
B3aMMOJIEHCTBOBATH M PabOTaTh B P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Ycrmpiii onpoc
KOJIJIEKTUBE U KOMaHIEe 2.6 MaremaTuueckui
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tewmpi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,4.7 | et
I-o/c, 4.8, 4.9, 4.10, 4.11 Vnymsupyansras
P 5, Temsr 5.1, 5.2 caMoCTOsTEIbHAs
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 IIpencrapienue
P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, pE3yIbTaToB

7.7 -0/c,7.8,7.9, 7.10 TI-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17
P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tem 9.1,9.2,9.3,9.4,9.5

P 10, Temst 10.1, 10.2, 10.3, 10.4

P 11, Temst 11.1, 11.2, 11.3 TT-o/c,
11.4,11.5, 11.6 -o/c, 11.7

MPAaKTUIECKUX padboT
3amuTa TBOPUIECKUX
pabot

3arura
WHIWBUIYaTbHBIX
MPOEKTOB
Konrponpnas pabora

P12, Temsr 12.1,12.2,12.3, 12.4 Bemonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | OSK3aMCHAIMOHHBIX

II-o/c, 13.6 3a/laHuH

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

II-o/c, 14.6
OK 05. OcymiecTBiATh yCTHYIO U P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 | TecrupoBanue
MICHMEHHYIO KOMMYHHKAIINIO HA P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, | Vcraslii onpoc
rocy1apCTBEHHOM sA3bIKe Poccuiickoit 2.6 Marematnueckuii
®deneparyy ¢ y9eToM 0COOEHHOCTEN P 3, Temrr3.1,3.2, 3.3 I1-ofc, 3.4 JUKTAHT

P4, Temst 4.1,4.2,43,4.4,4.5,4.6,4.7
COIMAJIBHOTO U KYJIBTYPHOTO M-olc, 4.8, 4.9, 4.10, 4.11 WNnnuBuayanbHas
KOHTEKCTa P 5, Temsi 5.1, 5.2 caMoCTOsITeNIbHAS

P1,Temal.l,1.2,1.30-0/c, 1.4,1.5 1.6 | padora




P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

IIpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P 5, Temnr 5.1, 5.2 pabor

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5,6.6, | SauwTa

6.7 I-o/c, 6.8, 6.9, 6.10 I-o/c, 6.11 HHIHBHAYalbHBIX

P 7, Temst 7.1, 7.2, 7.3,7.4,7.5, 7.6, TIPOCKTOB

7.7 I-0/c,7.8,7.9, 7.10 -o/c, 7.11, Korrpormsras pabora

7.12,7.13,7.14,7.15,7.16, 7.17 Brmonmenye

P8, Temn 8.1, 8.2, 8.3,8.4,8.5,8.6 DKSAMCHATHONHEIX

P9, Tems 9.1, 9.2, 9.3,9.4,9.5 afanuu

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3, 12.4

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

IT-o/c, 13.6

P 14, Tembi 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

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

IT-o/c, 13.6

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

IT-o/c, 14.6
OK 06. ITposiBiIsiTh rpaXkAaHCKO- P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TecrupoBanue
NATPHOTHYECKYIO TIO3HIIHIO, P 6, Tempr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, YV eTHBI onpoc
JIEMOHCTPHPOBATH OCO3HAHHOE 6.711-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 MaremaTHdeckuit
TIOBeJIeHHE HA OCHOBE TPaIHIIHOHHBIX P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6, TIMKTAHT
OBIIICUETOBEUSCKUX [IEHHOCTEH, B TOM 7.711-0/c,7.8,7.9, 7.10 II-o/c, 7.11, WnmBuIyaTbHAS
YHCIIe C YIETOM TapMOHH3AIINH 7.12,7.13,7.14,7.15,7.16, 7.17 CaMOCTOSITETbHAS
MEXHALMOHAIBHBIX U P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pa60Ta
MEXPETUTHO3HBIX OTHONIEHHA, P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | TIpencrapnenue
IPUMEHSTH CTAHIAPTHI I-o/c, 14.6 pe3ynIpTaToB

AQHTUKOPPYIIIMOHHOTO TOBEACHUS

MPAaKTUIECKUX padboT
3amuTa TBOPIECKUX
pabot

3arura
WHINBUAYAITBHBIX
MIPOECKTOB
Konrtponsras pabdora
Brmonnenne
9K3aMEHAIMOHHBIX
3aJaHuN

OK 07. ConeficTBOBaTh COXPaHEHHIO
OKpYKarollen cpepl,
pecypcocOepekeHII0, IPUMEHSTh
3HaHW 00 M3MEHEHNH KITUMaTa,
TIPUHITATIEI OEPEKITUBOTO

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-o/c, 4.8, 4.9, 4.10, 4.11

TectupoBanue
VYerslii onpoc
MaremaTyeckuit
JIAKTaHT




MIPOU3BOJICTBA, (P dexTHBHO
JIEICTBOBAThH B UpE3BbIUANHBIX
CUTYaIUIX

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11
P7, Temnt 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

WunuBuayanbHas
caMoCTOsITeNIbHAS
pabora
IIpencraBnenue
pe3ysIbTaToB
MPaKTHYECKUX PadoOT
3amuTa TBOPUYECKUX

7.711-0/¢,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1, 9.2, 9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 TT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temrr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6P 9,

P9, Temr 9.1,9.2,9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amnuTa
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, WHIUBU]TyaIbHBIX
11.4,11.5,11.6 IT-o/c, 11.7 MIPOEKTOB
P12, Temsr 12.1,12.2,12.3, 12.4 Konrtponbhas padora
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 Brinonaenue
IT-o/c, 13.6 9K3aMEHAITHOHHBIX
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 | 3amauuit
IT-o/c, 14.6
IIK 5.2. Pa3pabaThIiBaTh MPOCKTHYIO P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 | TectupoBanue
JIOKYMEHTAIIMIO Ha pa3paboTKy P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/c, | VYcrmpiii onpoc
UH(OPMALIMOHHOW CHCTEMBI B 2.6 MaremaTnueckuii
COOTBETCTBHHU C TPEOOBAHUSIMHU P3, Temst 3.1, 3.2, 3.3 II-o/c, 3.4 JUKTaHT
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
3aKa34yuKa. TI-o/c, 4.8, 4.9, 4.10, 4.11 WNunuBunyanbHas
P 5, Temsi 5.1, 5.2 CaMOCTOsITEIbHAS
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
6.7 I-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 IIpencrasnenne
P7, Temn 7.1, 7.2,7.3,7.4,7.5,7.6, pE3yILTaTOB

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3arura
WHIUBUAYATBHBIX
MIPOEKTOB
Kontpomnsnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3alaHuI

Obyuaromuecs ¢ nHBAMUAHOCTEI0O 1 OB3 6e3 HapyiieHui Ncuxo(puU3nIecKoro pa3BUTHS
(comaTuyeckre HapylmieHUs), B OTIMYME OT OCTAIbHBIX OOYYalOIIUXCS, HMEIT CBOH

CHeHI/I(bI/I‘ICCKI/Ie 0COOEHHOCTH nepepa60TKH BBIITIOJIHCHH A

MPOMCIKYTOYHBIX U UTOT'OBBIX (1)0pM KOHTPOJIA 3HAHUU.

BOCIIPHSTHS, MaTepuala,
[Ipn mnpoBeaeHMH TPOLEAYPHl OILICHWBAHUSA PE3YIbTATOB OOYUEHHUS HHBAIUIOB C
COMATHYECKUMU 3a00JIEBAaHUSIMU O0OECIIEYUBACTCS BBIMOJHEHUE CIEIYIONUX TOTOTHUTEIBHBIX
TpeOOBaHUI:
- oOyuaromuecs ANEKTPOHHBIMHU
o0Opa3oBaTeNbHBIMH pecypcamu B opMax, HanboJee mMprueMIIeMBbIX sl BOCIPHUITHS HHPOPMAIUH
(OYMK, mneuaTHble U DIEKTPOHHBIE YUEOHHKH, YdeOHBIE MMOCOOuS,

JOJDKHBI ObITh OOecreueHbl TNCYATHBIMH U

Marepuajibl A



CaMOCTOSITENIbHOW pabOThl, METOJUYECKUE PEKOMEHIAIMH, y4eOHbIe (PUIBMBI, SIIEKTPOHHBIC
KOHCTEKTHI JISKIIUH U JIp.);

- TPENOCTaBlIiCHHNE HWHCTPYKIHUU IO TOPSAKY MPOBEACHHS IMPOLETYpPHhl OICHUBAHUS B
noctymHoi ¢popme (YCTHO, B TUCbMEHHOU (hopme, SNEKTPOHHOH Gopme);

- noctymHas opma rpecTaBIeHHs 33JaHUI OLIEHOYHBIX CPEJCTB (B MEYaTHOM (hopMe HITH
C UCIOJIb30BaHUEM MYJIbTHMEIUHHBIX CPEICTB BMECTE€ C YCTPOMCTBAMH ONTHYECKOTO
CKaHUPOBaHUA), B OpMeE 3JIEKTPOHHOTO TIOKYMEHTA;

- moctymnHas popma mpeaocTaBIeHUs] OTBETOB HA 33/1aHUs (MMMChMEHHO Ha Oymare; B BUJE
ANIEKTPOHHOTO TEKCTa, HAOPAHHOTO HA KOMITBIOTEPE; YCTHO).
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