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PaGouast mporpaMma paspaboTaHa B COOTBETCTBUHU C TPEOOBAHUAMH:
- (eepalbHOTO TI'OCYAAPCTBEHHOTO O0pa3oBATENBHOTO  CTaHAApTa  CPEIHErO obmero
06pa3oBaHus, YTBEPXKIECHHOTO MPUKA30M Muuo6puayku Poccun or 17 mas 2012 Ne 413
(3aperucTpupOBaHHOr0 MHUHHCTEPCTBOM FOCTHIMH Poccuiickoit ®enepauuu 7 wurons 2012,
perucTpauroHHbIH Ne 24480);
- ®enepanbHOrO roCyAapcTBEHHOro 06pa3oBaTe/IbHOIO CTaHIapTa Mo CIeHHATbHOCTH 21.02.19
3eMIIeyCTPORCTBO CpeHero MpodeccHOHaNbHOro 0Opa3’oBaHHMs, YTBEPXKICHHOIO [Tpukazom
MunncrepcrBa mpocsemenus Poccum ot 18.05.2022 N 339 (3aperucTpupoBaHO B
Mumnncreperse roctuun Poccun 21.06.2022 N 68941);

C YUeTOM:
- dezepaTsHOl 06pa30BATENBHON IPOTPAMMBI CPEZHETO 0BIIEro o6pa3oBaHus, YTBEPXKICHHON
IIpuxazoM MunHcTepcTBa mpocBemenus P@ ot 18.052023 Ne 371 (3aperucTpHpOBaHHOIO
MunucreperBoM foctuimu Poceuiickoit ®enepamun 12 mons 2023, perucTparuoHHbIi Ne
74228);
- mpuMmepHO#l paboyeii mporpaMmsl 06meoOpa3OBaTEIbHON JUCIHILIAHEL «MaremaTuka» Ui
npodeccHoHATbHEX 06pa3oBaTe/bHEIX OPraHU3ayH, YTBEPKICHHOH Ha 3ace/aHuH CogeTa 110
OLIEHKE COJEpKAaHMs M KauecTBa IMPHMEPHBIX paboyux Mporpamm 00611e00pa30BaTENLHOIO |
COLMATBHO-TYMAHATAPHOTO [IMKJIOB CPEIHETO MPOoQecCHOHATBHOr0 00pa3oBaHKs, IIPOTOKON Ne
14 ot 30.11.2022.

Pa6oyas mporpaMma paccMOTpeHa
Ha 3acegaauu IIK OO u OI'CD
IMpoToxon Ne 8

ot «27» mapra 2024 r.
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1. ObHIAA XAPAKTEPUCTHUKA PABOqEﬁ IMPOI'PAMMBbI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCHHUIIVINHbI
OY/1.03 MATEMATHUKA

1.1. MecTO IUCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/JbHOI NPOrpaMMbl

Jucrummuaa OY /(.03 Marematuka BxoauT B oOmieoOpa3oBatenpHbiid muki [TIICC3 kak
00s13arenbHas JUCIUILINHA.

Oo6meo6pazoBarenpHas aucnumuimaa OYJ[.03 Marematuka siBiseTcss 00s3aTeIbHOM
4acThI0 0011e00pa30BaTeIbHOTO IHKIAa 00pa3oBatenbHOM nporpammbl CITO B cooTBEeTCTBHH C
®I'OC no cnenuanbHocT 21.02.19 3emiueycTpoiCcTBO.

1.2. leas ¥ IuIaHMpyeMble Pe3yJdbTAThI OCBOEHHS TUCHMIIUHBI:

1.2.1. Ilean 001meoopa3oBaTeIbHOM THCIIUTITHHBI

Conepxanne mporpamMMmbl obmieoOpasoBarenbHoil mucnumuiiabl OY .03 Marematuka
HAIPABIICHO Ha JOCTMIKCHHE PE3yJhTAaTOB €€ M3YYCHHS B COOTBETCTBUM ¢ TpeboBanusmMu OI'OC
COO c yueroM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUI, MPEIBABISIEMBIX K MaTEeMAaTUYECKOMY
00pa3oBaHWIO, W TPATUIUNA POCCUMCKOTO OO0pa3oBaHUA. U C Yy4eTOM MpodecCuoHaTBLHON
HanpasiaeHHocT OI'OC CIIO.

[IpuopurerHpIMU 1IETIMU 00YUYCHHUSI MaTEMATHKE Ha 0a30BOM YPOBHE SIBJISIIOTCSL:

- ¢opMupoBaHHWE IEHTPAJIbHBIX MATEMAaTHYCCKUX TMOHATHUH  (YHUCIIO0, BEIMYMHA,
reoMerpuueckas  ¢Gurypa, TepeMeHHas,  BEpPOSITHOCTh,  (PyHKIHSA),  0OECICUNMBAIONINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00yJarOIIUXCS;

- MOJBEJCHUE OOYYAIOIIMXCSl HAa JOCTYIHOM JIJIi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBS3U
MaTeMaTUKH W OKPYXKAIOLEro MHpa, MOHMMaHHE MAaTeMaTHKU KakK YacTH oOIell KylbTypbl
YeJIOBCUCCTBA;

- pa3BUTHUE HHTEJUIEKTYaIbHBIX W  TBOPYECKHX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILIUICHUS, HHTEpeca K
W3Y4YEHUIO MAaTEeMaTHKU;

- ¢opMupoBaHUe (PYHKIIMOHAIHHOW MATEMAaTHUYECKOW TPaMOTHOCTH: YMEHHS Paclo3HaBaTh
MaTeMaTHUYeCKHUe acTeKThl B PealbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3yUYEHUU APYTUX YIeOHBIX
MPEJAMETOB, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIUPOBATh HMX Ha S3BIKE
MaTeMaTUKd M CO3/1aBaTh MaTeMaTHYE€CKUE MOJENHU, MPUMEHSATh OCBOCHHBIM MaTE€MaTUYECKHUM
amnmapaT Ui pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATH U OIEHUBATH
MOJIyYEHHBIE PE3YIIbTaThI.

1.2.2. Tlnanupyembie pe3y/ibTaThbl OCBOEHHsI 0011€00pPa30BaTEJbHONH JTMCHUILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue nUCHUIUIMHA uMeeT npu popmuposanuu u pazsutuu OK u I1K.

Kon u [InanupyemMble pe3ynbTaThl OCBOCHUS IUCHUIIINHbI

HAaUMEHOBaHUE O6mmue JlucuuniuHapHble

bopmMHpyeMBIX

KOMIIETEHITHI

OK 01. BotOupars | B obaactu  TpyaoBoro | Aiaredbpa W Hayaja MaTeMaTHYeCKOro

CHOCOOBI PELIEHUs | BOCIIMTAHUS: aHaju3a:

3a1a4y - TOTOBHOCTb K Tpyay, | 1) Umuciaa u BbIYHCTEHUS:

npodeccuoHaNbHO | OCO3HAHUE LEHHOCTH | - ONEepUPOBATH MOHATHSAMH: PallMOHAILHOE U

1 1eATenbHOCTU TpyAomoOusi, MHTEpeC K | ACUCTBUTENBHOE YHUCIO, OOBIKHOBEHHas U

MPUMEHUTEIBHO K | PA3JIMYHBIM chepam | aecsTuyHas ApoOb, IPOLEHTHI;

pa3IMYHbIM npodeccuoHaIbLHON - BBINOJIHATE apU(PMETHUYECKHE OIEepaluu ¢

KOHTEKCTaM JESITEIbHOCTH, CBSI3aHHBIM C | PAallMOHAIBHBIMU ¥ JC€HCTBUTENbHBIMU
MaTEMaTHKON u €€ | YuCIIaMu;
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MPWIOKEHUSMH,  YMEHHUE
COBEpIIAThH OCO3HAHHBIN
BEIOOD Oymymeit
npodeccuun u
pealln30BhIBAThH
COOCTBCHHBIC  KHU3HCHHBIC
IUTAHBI,  TOTOBHOCTH U
CIIOCOOHOCTh K
MaTEeMaTHYECKOMY
00pazoBaHUIO u
€caM000pa30BaHUIO Ha

MPOTSDKCHUH BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B pereHun
MIPAKTUICCKIX 3aja4
MaTeMaTHYECKOH
HaIpaBJICHHOCTH
OeBjaaaenue
MO3HABATEJIbHBIMH
YHHBepPCAJbHBIMU
Y4eOHBIMHU AeHCTBUAMM:
a) 0a3oBble JIOTHYECKHE
aelcTBUA:

= BOCIIpMHUMATD,
bopmynupoBaTh u
peoOpa3oBHIBATH
CYXJICHUS:

YTBCPAUTCIbHBIC u
OTPHIIATEIIbHBIC,
CINHUYHBIC, YaCTHBIC n
o01rme, yCIoBHBIE;

- BBISIBJIATH
MaTeMaTHYCCKUE
3aKOHOMEPHOCTH,
B3aUMOCBSI3U "

npoTuBOpeunss B (akrax,
JAHHBIX, HAONIOJIEHUSX M
YTBEPKACHUSIX, MpeiaraTh
KPUTEPUN 7Sl BBIABICHUS

- BBIIIOJIHATH HpHGHH)KGHHLIC BBIYMCIJICHUA,

WCTIONB3Ysl TpaBWJIa OKPYIJICHHS, JeaTh
MPUKUIIKY u OLICHKY pe3yibTaTa
BBIYMCIICHHI,

- OICPUPOBATH NOHATUAMU: CTCIICHDL C LCJIBIM
IMoKas3aTrcjieM, CTaHIapTHas (bopMa 3aImcu

JeCTBUTENEHOTO quca, KOpEHb
HATYpaIbHOM CTCTICHH, UCIIOJIb30BaTh
MOAXOISILYIO dbopmy 3anucu
JNCHCTBUTENLHBIX ~ YHCEN  JIJISl  PEIICHHS
NPAaKTUYECKUX 337a4 U MPEJCTaBICHHUS
JTAHHBIX;

- ONEpUpPOBATh MOHATUSMH: CHHYC, KOCHHYC
U TaHTEHC MIPOU3BOJILHOTO yria,
UCIIOJIB30BaTh 3alMCh IMPOU3BOJIEHOTO YIJia
gyepe3  oOpaTHbIe  TPUTOHOMETPHUYECCKHE
GbyHKINY;

- ONepupoBaTh MOHATHAMHU: HATYpaJIbHOE,
[EJIOE  YKCIIO, UCIOJIb30BaTh  MPU3HAKU

JEIMMOCTH LIEIBIX YUCEIl, PA3JIOKCHHUE YHCIIa
Ha TPOCTbIE MHOXKUTEIIN AJIs PELLIECHUS 3a1a4;
- OIEepUpOBaTH IOHATHUEM: CTEIEHb C
palMOHAJIbHBIM IIOKA3aTelIeM; OIEPUpPOBATh
MOHATUSMH: JIOTApU(PM YHCIIa, IECATUIHBIE U
HaTypajibHbIE JOrapu(pMsl;

2) YpaBHeHHs U HEPABEHCTBA:

- OIEpUpPOBATh IOHATUAMH: TOXKIECTBO,
YpaBHEHUE, HEPABEHCTBO, 1enoe,
paloHaIbHOE, HPPALMOHAIBHOE ypaBHEHUE,
HEPaBEHCTBO, TPUTOHOMETPUIECKOE
YPaBHEHHUE;

- BBIITOJIHATh npeobpazoBaHus
TPUTOHOMETPUYECKHUX BBIPAXKEHUW W pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS;

- BBIIIOJIHATDH Hp606pa30BaHI/I${ OCIIBIX,
panrOHaJIbHBIX n HppauOHAIIBHBIX
BBIpa)KCHI/Iﬁ U pellarb OCHOBHBLIC THIIbI
HCJIBIX, palUOHAIBHBIX W HpPpPaAlUOHAIbHBIX

YpaBHEHHH U HEPABEHCTB;

3aKOHOMEPHOCTEM U | - IPUMEHATh YPAaBHEHMSI U HEPaBEHCTBA MJIs
IIPOTUBOPEUMIL; pelIeHNs] MaTeEMaTU4YEeCKUX 3a7ad U 3a7ad U3
- Jenatb  BBIBOJBI  C | pa3NMYHBIX OOJIacTell HAyKM M peanbHOU
UCIIOJIb30BAaHUEM  3aKOHOB | )KM3HU;

JIOTUKH, JAENYKTUBHBIX U |- MOJEIUPOBaTh pealbHblE CUTYyallud Ha
WHIYKTUBHBIX A3bIKE aiNreOphl, COCTAaBIATH BBIPAKEHUS,
YMO3aKII0YEeHHH, YpaBHEHHUS, HEPABEHCTBA [0  YCJIOBHUIO
YMO3aKJIIO4YEeHNN 0 | 337a4y, UCCIIE0BATh IOCTPOECHHBIE MOJIEH C
aHAJIOTHH; MCIIOJIb30BaHUEM alllapara ajareopsl;
IIPOBOAMTH CAMOCTOSITENIBHO | - TPUMEHATH  CBOWCTBA  CTENEHW  AJIA
JTI0OKa3aTesIbCTBA peoOpa3oBaHus BBIPAKEHUH, ONEPUPOBAThH
MaTEMaTHYECKHUX NOHATHSMM: II0Ka3aTE€IbHOE YpPaBHEHUE W
YTBEPKACHUM (MPsIMBbIE U OT | HEPABEHCTBO, pellaTh  OCHOBHBIE  THUIIBI
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MPOTUBHOTO), BBICTPAUBATh
apryMEHTallui0, TPUBOIUTH
MPUMEPBI U KOHTPIPUMEPHI,
00OCHOBEBIBATh
COOCTBEHHBIE CYXJEHUS U
BBIBO/IBI;

- BBIOMPATH crnocob
pemieHuss y4eOHOW 3ajauu
(cpaBHUBATH HECKOJIBKO
BapHUaHTOB perieHus,
BBIOMPATH HanOonee
MOAXOAAIIMK € Y4ETOM
CaMOCTOSATCILHO
BBIJICIICHHBIX KPUTEPHER).

0) 0a3oBbIE
HCCJIe0BATEIbCKHE
JelcTBUA:

- UCIOJB30BaTh BOIPOCHI
Kak HCCIICIOBATEIIbCKUI
HHCTPYMEHT [MO3HAHUS,
dbopMynupoBaTh  BOIPOCHI,
¢ukcupyroume
MPOTUBOpEYHE, MPOoOIeMy,
YCTaHABIIMBATh HCKOMOE U
JIAHHOE, dbopMHUpOBATH
THIIOTE3Y, apTYMEHTHPOBATh
CBOIO TIO3HIIUIO0, MHCHUE;

- MIPOBO/IUTH
CaMOCTOSTEIIEHO
CILJITAHUPOBAHHBIN
HKCIIEPUMEHT,
HCCIICAOBAaHUE
YCTaHOBJICHHUIO
0COOCHHOCTEM
MaTeMaTU4YeCKOTro OO0BEKTa,
SIBJICHUS, mpoiiecca,
BBISIBJICHUIO 3aBUCHMOCTEH
MEXKY 00BEKTAMHU,
SIBIIEHUSIMU, TIPOIIECCAMU;

- CaMOCTOATEILHO
dbopmynupoBaTh
0000I1IIeHNs W BBIBOIBI IIO
pe3ynbTaTaM MPOBEICHHOTO
HaOII0EHUS,
HCCIICIOBAHMS,
JIOCTOBEPHOCTH
MOJyYEHHBIX PEe3YJbTATOB,
BBIBOJIOB M 000OIIEHNI;

10

OLICHUBATDH

- MMPOrHO3UPOBATH
BO3MOKHOC€ pasBUTHUC
rnpormnecca, a TaKXKE

BBIJIBUT'aTh IPCANTOJIOKCHHUA

[IOKAa3aTeNbHBIX YPAaBHEHUN U HEPABEHCTB;

- BBINOJIHATh NPEOOpPa30BaHMs BbIPAKEHUH,
cojepxammx  Jiorapu@Mel,  ONEPUPOBATH
HOHATUAMMU: JIOrapu(pMHUUECKOe ypaBHEHHE U
HEPaBEHCTBO, pellaTb OCHOBHBIE  THIIBI
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;
- HaXOJUTh pelieHus IIPOCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB;
- ONepUpOBaTh  IMOHATHIMMU:
JIMHEMHBIX YpaBHEHUW U €€ pEIICHHUE,
HCIIOJIb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHHH JJI PEIICHHUA IPAaKTHYECKUX
3az1adg;

- HaXOJWThb PEIIEHUS MPOCTEHIINX CHCTEM H
COBOKYIIHOCTEW pallMOHAJIbHBIX YPABHEHUH U
HEPABEHCTB;

3) ®yukuuu u rpadpukm:

cuCcTCéMa

- ONepupoBaTh  TOHATUAMH:  (DYHKIHS,
crocoObl  3amanus  (QyHKIUH, O0JIACTh
OMpejeNeHUsT ¥  MHOXKECTBO  3HAYCHUH
¢byakuu, rpaduk  GYHKIUH, B3aUMHO

oOpaTHble PYHKINH;

- ONepUpOBaTh IOHITUAMU:

HEYETHOCTh  (YHKIUH, HYIU
IPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

- HCIoNb30BaTh rpaduku  QyHKOMNA Ui
pelleHNs ypaBHEHUH;

- CTpPOUTb U YWTaThb TIpadUKU JIUHEWHOMN
¢byHKIHY, KBaJIpaTUYHOU ¢byHKIHY,
CTETIeHHON (PYHKIIMH C HENTBIM MTOKa3aTeseM;
- HCIonb30BaTh rpaduku  (QyHKIMHA Ui
UCCIIEIOBAaHMS IIPOIIECCOB M 3aBHCUMOCTEN
OpU pelieHuH 3ajad M3 JAPYrHX Y4eOHbIX
MPEIMETOB M PEaJbHOM JKWU3HHW, BBIPAXKATH

YETHOCTh H
dyHKIMH,

bopmynamu 3aBUCUMOCTH MEXITY
BEIIMYMHAMM,

- ONepUpOBaTh MOHATHSAMHU: TMEPHOAMYECKAs
GyHKIMS,  TPOMEXKYTKH  MOHOTOHHOCTH
GyHKLIMH, TOYKM JKCTpeMyMa (QyHKIUH,
HauOoJblllee W  HaUMEHbIIEe 3HAYCHUS

(GYyHKIMU HAa TPOMEXYTKE, MCIIOJb30BaTh UX

JUIS  WCCIENOBaHUs  (DYHKIMH, 3aJaHHOU
rpapuKoM;

- ONepupoBaTh  NOHATHAMH:  TpaduKH
NoKa3aTeIbHOM, J0rapuPpMHUUECKON u

TPUTOHOMETPUUYECKUX (DYHKIUH, N300paxarhb
UX Ha  KOOPAMHATHOM  IIJIOCKOCTH H
UCIIONIb30BaTh JJIsl pEIICHUs YypaBHEHUH W
HEPABEHCTB;

- u300paXxkaTb Ha KOOPJIMHATHOM IUIOCKOCTH
rpaguKu JIMHENHBIX YpaBHEHUU U
UCIOJIb30BAaTh MX Ui PEUIEHUS] CHCTEMBI
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O C€ro pa3BUTHU B HOBBIX

YCIIOBHSIX.
OK 02. | B o0gactTu  LEHHOCTH
Hcnonb3oBath HAYYHOT0 MO3HAHMSA:
COBPEMEHHBIE - c(OpMHPOBAHHOCTD
CpelcTBa IOKCKA, | MUPOBO33PCHUS,
aHanm3a U | COOTBETCTBYIOIIIETO
UHTEPIpETANN COBPEMECHHOMY YPOBHIO
uHpOpMALUK,  H | Pa3BUTHS HaYKH u
WH(POPMAIIMOHHBIE | OOIIECTBEHHON  IMPAKTHKH,
TEXHOJIOTUM ISl | TIOHMMAaHUe
BBITTOJIHEHUS 3a]1a4 | MATEMaTHYECKON HayKH Kak
npodeccnoHabHO | chepsl YeIIOBEYECCKOM
i 1esTebHOCTH NeSITEIIbHOCTH, JTalloB  €¢
Pa3BUTHSI U 3HAYUMOCTH JIJIS
pa3BUTHS IUBUIIN3AIIH,
OBJIAJICHUE SI3BIKOM
MaTeMaTHKU u
MaTeMaTU4YECKOMN

KyJIBTYpOH KaK CpeaCcTBOM
IMO3HaHHA MHpPaA, TOTOBHOCTDH
OCYILECTBIISATh  NTPOEKTHYIO
u UCCIIEI0BATEIbCKYIO
JeSITEIbHOCTD

HHIUWBUIYAJIbHO U B I'PYIIIIC.
B) YMeHHe padoTrathb ¢

HHpopmanmei:
- BBIBIATH  JAe(DUIIUTHI
uHpopmanuu, JTAaHHBIX,

HEOOXOIUMBIX ISl OTBETa
Ha BONPOC U JUIsSl PELICHUS
3aJauy;

- BBIOMpaTh HHGPOPMAIIUIO
U3 UCTOYHUKOB Pa3IMYHBIX
THUIIOB, aHAJIM3UPOBATb,
CUCTEMATHU3UPOBATh "
MHTEPIPETHPOBATH
uHpOpMAIIMIO  pa3IMYHBIX
BUJIOB u bopm
IIpeJICTaBICHMUS,

- CTPYKTYPHUPOBATh
uH(popMalLIo,
NPECTaBIIATh
pa3IYHbIX
WLTIOCTPUPOBATh
rpaduyecku;

- OLEHUBAThb HAJEKHOCTb
uH(popManun o
CaMOCTOSITENIBHO
chopMyITUpOBaHHBIM
KPUTEPHSIM.

ee B
dopmax,

OK

03.

B o0aactm  ayxoBHO-

JIMHEWHBIX YPABHEHUN;

- HWCMOJB30BaTh rpaduku (QyHKOUH 17s
MCCIICIOBAaHMS TIPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

4) Hauvana MaTeMaTHY€eCKOT0
aHajm3a:

- OTIepUPOBATH TOHSITHSIMH
MOCJICIOBATEIBHOCTD, ~ apuMeTH4ecKas |
reOMETPUYECKasi IPOTPECCUH;

- OIEpUPOBaTH MOHATUSAMHU: OCCKOHEYHO
yOBIBatolasi TeOMETPUYECKast MpPOrpeccus,
cymma OECKOHEYHO yOBIBarOIICH
TEOMETPUUYECKON  TpOTpecchd;  3a1aBaTh
MOCJICIOBATEIIBHOCTH pa3IMYHBIMU
crocobdamu;

- UCTIOJIb30BaTh CBOWCTBA

MOCJICOBATEIPHOCTEH ¥ TPOTPECCHIA IS
peIIeHUsT pealbHBIX 33a4 IPHKJIATHOTO
XapaKkTepa,

- OIepUpOBaTh TMOHITHSIMH: HEIPEPHIBHAS
byHKIHS, MIPOM3BOIHAS ¢byHKIIUY,
HCII0JIb30BaTh reOMETPUYECKUN u
(UBHYECKUH  CMBICT  MPOU3BOJHON ISt
pellIeHus 3a/1aY;

- HaXOJIUTh IPOM3BOAHBIC DSJIEMEHTAPHBIX
(GYHKIUH, BBIYUCIATH MPOU3BOIHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUA;

- HCIIOJIB30BATh TIPOU3BOTHYIO JUISt
uccienoBanus GyHKIIMM HA MOHOTOHHOCTh H
KCTPEMYMBI, MIPUMCHSITh Pe3YIbTAThI
UCCJIETOBAHMS K TIOCTPOEHUIO IpaUKOB;

- HUCIIOJIB30BaTh MMPOU3BOAHYIO JUIA
HaxXO0XICHUA HaWJIydimero peuicHuAd B
MNpUKJIAAHBIX, B TOM YHCJIIC COOHUAJIBHO-

SKOHOMHUYECKHX, 3a]ja4ax;
- OTIEPUPOBATH MOHATHUSIMU: TIEPBOOOpa3Has U
WHTErpaJl, TMOHUMAThb T'€OMETPUYECKHH U
(bu3nyecKuil CMBICI UHTETrpaa;

- HaxoJuTh TMEepPBOOOpa3HbIC AIIEMEHTAPHBIX
(GyHKIMMA, BRIUUCTATE UHTETpaAl 1o (Gopmyse
HrroTona-Jleionuma;

- pemarh NPUKIAJHBIC 33]a4i, B TOM YHCIIC
COIMANTbHO-9KOHOMHYECKOTO U (PU3UYECKOTO

Xapakrepa, CpeICTBAMH MaTe€MaTHYeCKOTrO
aHanu3a;

5) MHo:xecTBA U JIOTHKA:

- ONepUpOBaThb TMOHATHSAMHU: MHOXKECTBO,

orepanuu HajJ MHOXXECTBAMHU; HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN — ammapaTr — Jis
OMMCAHUS peaJbHBIX MPOLECCOB U SBIECHUM,
IOpU pelIeHUuH 3ajad U3 JAPYruX Y4eOHBIX
MIPEIMETOB;
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IInanupoBaTh U | HPAaBCTBEHHOI'0
peann30BbIBaTh BOCIIMTAHMSA:
cOoOCTBEHHOE - OCO3HaHWE JTyXOBHBIX
npoecCuoHaNbHO | IIEHHOCTEH POCCHIICKOTO
€ M JIMYHOCTHOE | HapoAa,
pa3BUTHE, c(hOpMUPOBAHHOCTh
NpeANpUHUMATENIb | HDABCTBEHHOTO  CO3HaHWUS,
CKYIO TUYECKOTO MOBEJCHUS,
JEATETbHOCTh B | CBSI3aHHOTO C
npoecCHOHANBHO | TPAKTHUYECKUM
i cdepe, | IPUMECHEHHEM JTOCTHKEHUH
UCII0JIb30BATh HayKl U JEATEIbHOCTHIO
3HAHUS 0 | YYEHOTO, OCO3HAHHE
¢dbunaHcoBo JIUYHOTO BKJIaJ1a B
rPaMOTHOCTH B | IOCTPOCHUE  YCTONYHMBOTO
pa3IMYHBIX Oyay1uiero;
JKA3HEHHBIX OsBJianenue yMeHHeM
CUTYaIUIX CAMOKOHTPOJIs KaK
YaCcThI0  pPeryJasTHBHBIX
Y4eOHBIX J1eiiCTBHIi:
- BJIAJICTh HaBbIKAMU
II03HABATEJILHON
pediekcHl Kak OCO3HAHUS
COBEpIIAEMBIX JICUCTBUM M
MBICJIUTENIbHBIX ITPOLIECCOB,
WX pe3yjibTaTOB, BIIAJETh
crocobamMu CaMOTPOBEPKH,
CaMOKOHTpOJISL Tpolecca U
pe3ynbTaTa pereHus
MaTeMaTH4YeCKOM 3a1a49u;
- TpeABUAETh TPYAHOCTH,
KOTOpPBIE MOTYT BOSHUKHYTh
NpU  pEeUIeHUuH  3a/auu,
BHOCUTb  KOPPEKTHUBBHI B
JIeATETbHOCTh HAa OCHOBE
HOBBIX 00CTOATENBCTB,
JTAHHBIX, HalJIEHHBIX
OmMOoK, BBISIBIICHHBIX
TPYIHOCTEH;
- OLICHMBATh COOTBETCTBHUE
pe3ynbTaTa enu u
YCIIOBUSM, OOBSICHITH
NPUYUHBI JOCTHXKEHUS WIIN
HEJIOCTIKCHHS PE3yJbTaTOB
JeATeTbHOCTH,  HaXOJWTh
ommOKy, JaBaTh OIEHKY
MPHOOPETEHHOMY OIBITY
OK 04. | B obaactu ¢Pusnueckoro
OddexTuBHO BOCIIUTAHMS:
B3aUMOJICHCTBOBAT | - c(hopMUPOBAHHOCTH
b W paboTaTh B | yMEHUs MPUMEHSATD
KOJUICKTHBE W | MaTeMaTHYeCKUE 3HAHUS B

- ONEpUpOBaTh MOHATHSAMM: OIIPEIEICHUE,
TeopeMma, CIIeAICTBUE, 10KAa3aTeIbCTBO.
I'eomerpus

("I'eomerpuueckne  purypsi " HX
cpoiictBa", '"U3mepeHne reoMeTpmuyecKHx
BeJIMYHH'"

- OIEpUpOBaTh IMOHATUSAMH: TOYKA, MIpAMasd,
IJIOCKOCTb;

- TPUMEHATh AKCHUOMBI
CIEACTBUA U3  HHX
reOMETPUYECKUX 33/1a4;

- ONEepUPOBaTh MOHATUSAMU: MAPAIIIEIBHOCTD
U NEepHEeHIUKYJISIPHOCTh  HPSMBIX U

CTEPEOMETPUU |
OpU  peUIeHUH

IUIOCKOCTEH;

- KJIaccu(puIpoBaTh B3alMHOE
pacrojoKeHUe MpsMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OHepupoBaTh MOHATHSIMM: JIBYTPaHHBIN
yroj, TpaHM JBYTPaHHOTO yria, pedpo
JBYI'PAaHHOIO  yIjla, JIMHEMHBIA  yrou
JBYTpaHHOrO  yrja, TIpajycHas  Mepa

JIBYTPaHHOI'O yIJIa;

- OIEpUPOBaTh MOHATUAMHU: MHOTOTPAaHHUK,
BBIIYKJIBII W HEBBITYKJIbIH MHOTOTPaHHUK,
9JIEMEHTbl ~ MHOTOIpaHHMKA, IPABUIIbHBIN
MHOTOTPaHHUK;

- pacro3HaBaTh OCHOBHbIE BUJIbI
MHOTOTPaHHUKOB (nmupamuaa, pu3Ma,
HpSMOYTOJIbHBIN Mapasuienenunen, Kyo);

- KjJaccupuuupoBaTh  MHOTOIPAHHUKH,
BbIOMpas OCHOBaHMS s Kiaccu(UKALUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOIOIPAaHHUKH,
NPaBUIbHBIE MHOTOIPAaHHHMKH, TpsSMBIE U
HAKJIOHHBIE TPU3MBI, TapalIesIeUIIE bl );

- ONepUpOBaTh  MOHATHUAMHU:  CEKyIas
IJI0CKOCTh, CEYEHHE MHOTOIPAaHHUKOB;

- OOBACHATH  MPHUHLHUIBI  MOCTPOSHMS
CEYEHUH, UCTIONB3yd METO]| CIE/I0B; CTPOUTH
CEYEHUs MHOIOTPAHHHUKOB METOIOM CIIEIOB,
BBITNIOJHSATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3
PHCYHKOB TPOCTBIX OOBEMHBIX (HUIYp: BUJ
CBEpXy, COOKY, CHU3Y;

- pewmatb  3aJa4d  HA  HAXOXJACHUE
reOMEeTPUYECKUX BEJIMYMH M0 00pa3laM WM
aJlrOpUTMaM, MIPUMEHSIS U3BECTHBIE
aHAJIMTUYECKUE METOAbl MpH  pEUIeHUH
CTaHJApPTHBIX MaTeMaTU4YEeCKUX 3ajad Ha

BBIYMCIICHHE PACCTOSHMM MEXIy JABYyMs
TOYKaMHU, OT TOYKHU 10 MPSIMOU, OT TOYKHU 10
IJIOCKOCTH,  MEXIy  CKPEIIHBAIOLIIUMUCS
MPSAMBIMU;

- pemiath  3aJa4d  HA  HAXOXJECHHUE
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KOMaHIC

UHTEpecax 3J0pOBOr0 U
0e3omacHOTO 00pasa KU3HU,
OTBETCTBEHHOE OTHOILICHUE
K CBOEMY 3J10pPOBBIO
(3mopoBoe MUTaHUE,
cOaaHCUPOBAHHBIA PEKUM
3aHATUN u OT/bIXa,
perynspHas buznueckas
AaKTUBHOCTH), (hU3HUECKOE
COBEpUICHCTBOBAHUE  IIPU
3aHATUSAX CIIOPTUBHO-
037I0POBUTEIHHOM
JIeATETbHOCTBIO;
OsBJianenue
COBMECTHOM
AeATeJIbHOCTH:
- TIOHUMATh U UCIOJIb30BaTh
MPEUMYILECTBA KOMAaHIHOMN
U UHJUBUIYaJIbHOU pabOThI
IpU  pEIIEHUH  y4eOHBIX
3aJa4y, TMPUHAMATH LEJb
COBMCCTHOM ACITCIHHOCTH,
IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboThl,
pacnpenensatb BUAbl padoT,

YMCHUAMHU

JIOTOBApUBAThHCH,
oOcyxgaTh  mpolecc U
pe3yabTar paboTHI,
000011aTh MHEHUS

HECKOJIBKHX JIOJIEH;
- y4acTBOBaTh B IPYMIOBBIX

dhopmax paboTsl
(obcyxnenus, oOMeH
MHCHUH, "MO3rOBEIE
TYpMBbI" u UHBIE),

BBIMIOJHATh  CBOIO  YacTh
paboThl U KOOPAMHUPOBATH
CBOM JIEHCTBHS C IPYTrUMU
YJIEHAaMHU KOMaH/Ibl,
OILICHMBATh KauyeCTBO CBOETO
BKJIaJla B OOIIMH MPOIYKT
1o KpUTEPUSM,
chopMyIHPOBAHHBIM
y4acTHUKaMU
B3aMMOJECHCTBHSL.
OBananenue yMeHHueM
CaMOOPraHHU3alUHN KaK
YacTbI)  PeryJsiTUBHBIX
Y4eOHBIX /1efiCTBHIi:

- COCTaBJISITh IUTaH,
QITOPUTM pELICHUs 3aJauH,
BbIOHMpaTh CIIOCOO pEUIeHHs

reOMETPHUECKUX BEIWYHH 1O 00pa3laM MU
aJlrOpUTMaM, IPUMEHSS U3BECTHBIE
AaHAJTMTUYECKHE METOABl TNPH  pEIICHUH
CTAaHJApTHBIX MaTEeMAaTUYECKUX 3ajady Ha
BBIYUCIICHUE yTJIOB MEXTY
CKPELIUBAIOIIUMUCS  HPSIMBIMHM,  MEXAY
IPSMO U MIIOCKOCTBIO, MEXY IIIOCKOCTSAMH,
JBYTPaHHBIX YIJIOB;

- BBIUMCIATH  OOBEMBl W  IUIOIIAIH
IIOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma,
nupampa) ¢ [OpuMeHeHueM  (opmy,
BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIASIMU
MMOBEPXHOCTEH, o0BeMaMu MOTI00HBIX
MHOI'OI'PaHHHKOB;

- ONEepUpOBATh TMOHATHAMHU: CHMMETPHUS B
IPOCTPAHCTBE, ILEHTP, OChb M IUIOCKOCTb
CUMMETPHH, IIGHTP, OCb U IUIOCKOCTh
CUMMETPUHU QUTYPBI;
- U3BJICKATh, peoOpa3oBHIBAThH U
UHTEPIPETUPOBATH nHpOpMAIIHIO 0
IPOCTPAHCTBEHHBIX reOMETPHUECKUX
¢durypax, mpencTaBIeHHYI0 Ha dYepTekax H
PHUCYHKaX;

- TPUMEHSTh TeOMETpUYECKHEe (aKThl IS
peLeHus CTEPEOMETPUUECKUX 3ajad,
MPEIoIararoInx HECKOJIBKO I1aroB
pELLEeHMs], €CIIHU YCIIOBHS IPUMEHEHUS 3aJaHbl
B SIBHOH (opMe;

- TNPUMEHATh MPOCTEHIINE MPOrpaMMHbIE
CpeICTBa M DJIEKTPOHHOKOMMYHHKAIIHOHHBIE
CHUCTEMBI NPH PEHIEHUU CTEPEOMETPUUECKUX
3aaad;

- TNPHUBOJUTH MPHUMEPHl MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TIPUPOAEC W KHU3HH,
pacro3HaBaThb MPOSIBIIEHUE 3aKOHOB
T€OMETPHH B UCKYCCTBE;

- [pUMEHATh T[IOJIyYEHHbIE 3HAHUSA Ha
NpaKTHKE: aHATU3UPOBATH peanbHbIE
CUTYyallUd U NMPUMEHATh U3yYCHHbIE MOHATHS
B IPOIIECCE TTOMCKA PEUIICHUS MaTEeMAaTHIECKH

chopMyIUpOBaHHON MPOOJIEMBI,
MOJICJTUPOBATh PEATbHBIC CUTYAIlMH Ha SI3BIKE
TreOMETPpUH,  HCCIEAOBaTh  IOCTPOCHHBIC

MOJICJT C WCIOJIb30BAHUEM T€OMETPUUICCKUX
MOHATHM W TeopeM, ammapara anreOphl,
pemaTth NPaKTHYCCKHUEC 3aJadl, CBA3AHHBIC C
HAXO0XICHUEM T€OMETPUUECKUX BEITUUHH;

- OICPUPOBATH MOHATHAMUA: HUIMHAPHUYICCKAA
MOBEPXHOCTh, 00pa3YIOIIHE IIMIINHIPUIECKON
IMOBEPXHOCTH, LUUIVMHAD, KOHHYECKas
MOBEPXHOCTh,  00pa3ylolue  KOHHYECKOM
MMOBEPXHOCTH, KOHYC, chepuyeckas
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C  y4eToM  UMEIOIUXCA
pECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH,

apryMeHTUPOBATh u
KOPPEKTUPOBATh BapHAHTHI
pelIeHU C y4eTOM HOBOM

uHpOpMaLUH.

OsBJianenue yMeHHeM
CaMOKOHTPOJIsI KaK
YacTbI0  PeryJsiTHBHBIX
Y4eOHBIX J1eiiCTBHIi:

- BIIAJICTh HaBbIKaMU
IIO3HABATEIILHOU

peduiekcHl Kak OCO3HaHUS
COBEpIIAEMBIX JICUCTBUM M
MBICJIUTENIbHBIX ITPOLIECCOB,
HX pe3ylbTaToB, BIAJETH
crocobaMu CcaMOIPOBEPKH,
CaMOKOHTpOJIsL Ipoliecca U
pe3ynbTaTa pelieHus
MaTeMaTU4YeCKOU 3a/1auu;

- IMpEeaBUIETh TPYIHOCTH,
KOTOpPbIE MOTYT BO3HUKHYTh

OpyU  peUleHuH  3ajaud,
BHOCUTb  KOPPEKTHBBI B
JESITEIbHOCT HAa OCHOBE
HOBBIX 00CTOSITENBCTB,
JAHHBIX, HaWJeHHBIX
OLINOOK, BBISIBJICHHBIX
TPYIHOCTEH;

- OLEHUBAThb COOTBETCTBHE
pesyibTara Lenu u
YCIIOBUSIM, OOBSICHATD

MNPUYMHBl JJOCTUKEHUS WU
HEJOCTHKEHUSI PE3yJIbTaTOB
JEeSITEIbHOCTH,  HAaXOJUTh
OmMOKy, JaBaThb OLEHKY
IPHUOOPETEHHOMY OIIBITY.

OK 05.
OcymiecTBISITh
YCTHYIO 51
MMMCEMEHHYIO
KOMMYHHKAIIHIO Ha
rOCYJapCTBEHHOM
si3pIke Poccuiickoit
®denepannn c
y4EeTOM
0COOEHHOCTEH
COLIMAJIbLHOTO 5
KYJIbTYPHOTO
KOHTEKCTa

B o0uacTn 3cTeTMyecKoro
BOCIIMTAHMS:

- DCTETUYECKOE OTHOLICHHE
K MHpPY, BKIIrO4Yasd 3CTCTUKY
MaTeMaTUYeCKUX
3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUH,
pacCyXJIeHHH,

BOCIIPUUMYHUBOCTh K
MaTeMaTHYeCKUM acleKTam
Pa3IUYHBIX BHJIOB
HCKYCCTBA,

Osaanenue YMeHUueM
O0IIEHUs KaK 4YacTblo

MIOBEPXHOCTH;
- pacmo3HaBaTh Teja BpamieHus (IUIHHID,
KOHYyC, cdepa U 1ap); OOBSICHITH CIIOCOOBI
HOJTYYCHHSI TEI BpaIIICHHUS,
KJIacCH(PUIUPOBATH B3AUMHOE PACIIOIOKEHHE
cheppl W IUIOCKOCTH;  ONEPUPOBATH
IIOHATUAMMU: HIapOBOﬁ CETMCHT, OCHOBAaHHC
CErMEHTa, BBICOTa CErMEHTA, IIapPOBOM CIIOW,

OCHOBaHME  IIApPOBOrO  CJOs,  BBICOTA
[IApOBOTO CJI0S, IIAPOBOM CEKTOD;

- BBIUUCIATH O0BEMBI W  IUIOHIAJU
MOBEPXHOCTEN Ten BpallleHus,
F€OMETPUYECKUX Ted C  I[PUMEHEHUEM
hopmy;

- OINEpUpPOBATh IMOHATUSMU: MHOI'OIPAHHUK,
BIIMCAHHBIM B cdepy U ONUCAHHBI OKOJIO
cdepsbl, cdepa, BOUCaHHAS B MHOTOTPAHHHK
WM TEJIO BpAlllEHUs;

- BBIUMCIATH  COOTHOLIGHUS — MEXIY
iomagMu HOBEpXHOCTE U oObemMamu
MOIOOHBIX TEJI;

- n300paxkaTh U3y4yaemble (PUTYpBl OT PYKH U
C TNPUMEHEHUEM  IMpPOCTBIX  YEPTEKHBIX
UHCTPYMEHTOB;

- BBINOJIHATH (BBIHOCHBIE) IJIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTBIX OOBEMHBIX QUTYp: BU]L
CBEpXY, COOKY, CHU3Yy, CTPOUTh CEUECHHUS Tel

BpAIICHHUS;
- U3BJIEKATh, UHTEPIPETUPOBATh U
peoOpa3oBbIBATh HH(pOpMaLIHIO 0
IPOCTPaHCTBEHHBIX reOMETPHUECKUX
¢durypax, MpeACTaBICHHYIO Ha 4YepTexax H
PHUCYHKaX;

- ONCprupoOBaAThH IIOHATUEM BCKTOp B
IPOCTPAHCTBE;

- BBIIIOJIHATH JIEUCTBUS CIIOKEHUS BEKTOPOB,
BBIUUTAHUSI BEKTOPOB U YMHOKEHHS BEKTOpa
Ha 4YHUCJIO, OOBSACHATH, KaKMMH CBOMCTBaMH
OHM  00NajgaroT; MNPUMEHATh  MPABUIIO
napajuiesIenune a;
- OIEepUpOBaTh
KOOpJAMHATHl B  MPOCTPAHCTBE,
MOJyJIb  BEKTOpa, PpAaBEHCTBO BEKTOpPOB,
KOOpJMHATBl ~ BEKTOpa,  yrol  MEXIy
BEKTOPAMH, CKaJIsIpHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEApHbIE W KOMILJIaHApHBIE
BEKTOPBI;

- HAXOJUTh CYMMY BEKTOPOB U NMPOU3BEACHHE
BEKTOPAa Ha YMCJIO, YrOJl MEXKIY BEKTOpamH,
CKaJIpHOE  IPOM3BEIECHUE, PaCKIIAbIBATh
BEKTOD I10 IByM HEKOJIJIMHEAPHBIM BEKTOpaM;
- 3aJaBaTh IJIOCKOCTh YpaBHEHHEM B

IOHATHAMMU JACKapTOBbI

BEKTOD,
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YHUBEPCAJIbHBIX

KOMMYHUKAaTHBHBIX

Y4eOHBIX JIeiiCTBHIi:

- BOCIIPUHHUMATh U
(GOpMyIUpOBaTh CYXKIACHHUS
B COOTBETCTBUU C
YCIOBUSIMH U LEISIMH
oOIIeHus, SICHO, TOYHO,

IrPaMOTHO BBIPAXKaTh CBOIO
TOUYKY 3p€HHsS B YCTHBIX U
IIMCbMEHHBIX TEKCTax,
JlaBaTh HOSCHEHHs IO XOAy
pelieHus 3a/1a4H,
KOMMEHTHUPOBATh
IIOJIyYEHHBIA pe3yibTarT;

- B XoAe OOCyXIeHU
3aJaBaTb ~ BONPOCHl IO
CYIIECTBY  00CYXITaeMoi
TEMBI, npo0eMsl,
permaeMoi 3a7a4u,
BBICKA3bIBaTh uzeu,
HallCJICHHbIE  HAa  IOMUCK
peleHus, COIIOCTaBJISATh
CBOM CYXJCHUS C
CYX/ICHUSMHU JIpyrux
Y4aCTHUKOB Jaiora,
oOHapyXKuBaTh pazIUyuue U
CXOJICTBO TIO3HIIHIA, B
KOPPEKTHOMH dopme
(dbopMynupoBaTh
pasHoriacusl,
BO3PaKEHUS;

- TIPEACTABIIATH PE3YJILTATHI

CBOH

perieHus 3aJ1a4u,
AKCIIEPUMEHTA,
HCCIICIOBaHUA, MPOCKTA,

CaMOCTOSITENIbHO BBIOMPATh
dbopmar BBICTYIUIEHUS C
Y4E€TOM 3a/1au MPE3CHTALHNH
u 0coOeHHOCTEeH
ayJIMTOPHUH.

OK 06. IIposBiAaTs
TpaXKIaHCKO-
MaTPUOTHICCKYIO
MTO3HIIUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
MTOBEJICHUE
OCHOBE
TPaUIIHOHHBIX
00I1IeYeI0BeYeCKI
X TIIGHHOCTEH, B

Ha

B obuacTu rpaxaaHckoro
BOCIIUTAHMS:

- c(hopMUPOBAHHOCTH
rpaXK TaHCKOU MO3UIUH
obOyyJaromerocs KakK
AKTUBHOTO u
OTBETCTBEHHOTO qiieHa
POCCUICKOTO oO1miecTBa,
npeCcTaBICHNE 0
MaTEeMAaTHYECKUX  OCHOBAX
(GYHKIIMOHUPOBAHUS

JIEKapTOBOM CUCTEME KOOPAMHAT; MPUMEHSITh

reoMeTpuyeckue  GakThl IS pEHICHUS
CTEPEOMETPUYECKUX 3azady,
MPEeIoJIararoIIux HECKOJIBKO 11aroB

pEIIeHUsI, €CITH YCIOBHS IPUMEHEHUS 3a/1aHbI
B SIBHOU popMme;

- pematb MPOCTEHUIINE TE€OMETPUUYECKUE
3a/1auu Ha MIpUMEHEHUE
BEKTOPHOKOOPIMHATHOTO METO/1a;

- pemars 3a7aud Ha  JIOKa3aTeIbCTBO

MaTEMaTUYECKUX OTHOLIEHUM M HaxOXKIECHHE
reOMETPUUYECKUX BEIIMYMH 0 00pa3laM WiH
aIropuT™MaM, MPUMEHSSE U3BECTHBIE METOJbI
IIPYU PEUICHUH CTaHJIAPTHBIX MaTeMaTHYECKUX
3ajad.

BeposAITHOCTH M CTATHCTHKA

- YUTATh U CTPOUTDH TAOIHIIBI U TUATPAMMBI;

- OolepupoBaTh  IMOHATUSMU:  CpEAHEE
apudmernyeckoe, MeauaHa, HauOoIbIIee,
HauMEHbIlIEe 3HAYEHWE, pa3Max MacCuBa
YHCIIOBBIX IaHHBIX;

- ONEepHUpOBaTh MOHATHUSIMHU:  CIIy4alHbIA
AKCIIEPUMEHT (OIBIT) U CIIy4aiiHOE COOBITHE,
AJIEMEHTapHOe  COObITHE  (3JIE€MEHTApHBIN
UCXOJ[) CIIy4alHOTO  OMbITA, HAXOJHUTH
BEPOATHOCTH B OIbBITAX C PABHOBO3MOKHBIMU
CIIy4alHBIMU  COOBITHSIMH, HAaXOAWTb H
CpaBHHMBAaTb  BEpPOSITHOCTH  COOBITUH B
M3YYEHHBIX CITy4YalHbIX KCIIEPUMEHTAX;

- HaxoAuTh M (OPMYJIHUPOBATH COOBITHSA:

nepeceueHue U OOBEIUHEHHE  JAHHBIX
coOBbITHH,  COOBITHE,  MPOTUBOIOJIOKHOE
JAaHHOMY COOBITHIO, M0JIb30BaThCS
auarpamMmmamu - Odnepa U dopMynoi
CIIO)KEHUSI BEpPOATHOCTEH MpHU  peIIeHUuu
3ajady;

- ONEepUpOBaTh  MOHATHSAMM:  YCIIOBHAs
BCPOATHOCTD, HE3aBUCHUMBIC CO6BITI/I$I,

HaxOJIUTh BEPOSTHOCTU C MOMOIIBIO IpaBUIa
YMHOKEHHS, C IOMOUIBIO JIEpeBa CIy4alHOIO
OIIBITA;

- NpPUMEHATh KOMOMHATOpPHOE MPaBUIIO
YMHOKECHHUS npu peLIeHU 3a/1ay4;
ONEPUPOBATH MTOHATUSIMH: HCIIBITAaHUE,

HE3aBUCUMBIE UCIIBITAHUS, CEpUsl UCIIBITAHUM,
ycnex W Heyjaada, HaxOOUTb BEPOSTHOCTH
COOBITHI B cepUM HE3aBHUCHMBIX HCIIBITAHUI
JI0 TIEPBOTO YCII€Xa, HAXOAWTh BEPOSTHOCTH
coObITHI B cepun ucnbITanuii bepuymny;

- OIEpUpOBATh MOHATHAMH: CiIydailHas
BEIIMYUHA, PACIPEIECICHUE BEPOSITHOCTEH,
JyarpamMma pacupeeeHus,

11




TOM
Y4YETOM
rapMOHHU3ALHHA
MEKHAIIMOHAIbHBI
X i
MEKPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThl
AHTUKOPPYILIMOHH
Oro MOBEICHUS

qUCJIC C

pa3IMYHBIX CTPYKTYP,
SIBIICHHH, poueayp
rpaKAaHCKOro  o0IecTBa
(BBIOODHI, OTIPOCHI u
pyroe), yYMEHHE
B3aMMO/ICIICTBOBATH c
COIMAIbHBIMU

WHCTUTYTaMH B
COOTBETCTBUU c ux
byHKIHSIMU u
Ha3HAUYCHHEM;

B obJiacTu
MaTPUOTHYECKOTO
BOCIIUTAHMS:

- c(hopMUPOBAHHOCTH
POCCHUICKON  Tpa)KJaHCKOMN

WJICHTUYHOCTH, YBaXEHUS K
MPOLUIOMY M HACTOALIEMY
POCCHIICKOM  MaTeMaTHKH,
LEHHOCTHOE OTHOILEHUE K
JOCTHXKEHHUSIM ~ POCCHUHCKHUX
MAaTeMaTUKOB U POCCUHCKOMN

MaTEeMaTHUYeCKON  MIKOJBbI,
UCIIOJIb30BaHNE ATUX
JOCTHXKEHUH B JIPYrHx
HayKax, TEXHOJIOTHSIX,
cepax IKOHOMUKH
OK 07.| B obJs1acTn
CopeilicTBOBaTH IKOJIOTHYECKOT 0
COXPaHEHHUIO BOCIIMTAHMSA:
OKpY’KaroIlen - c(OpMHUPOBAHHOCTh
Cpelbl, 9KOJIOTUYECKON  KYJBTYPBHI,
pecypcocOepekeH | MOHUMAaHHE BIISTHUSI
1o, MPUMEHATH | COLIMAIBHO-IPKOHOMUYECKUX
3HAHUS 00 | mpolieccoB Ha COCTOSIHUE
U3MEHECHUU MIPUPOJHOM W COLMAIBHOU
KJIUMATa, cpenpl, OCO3HaHUE
MPUHIIUIIBI r100aIbHOTO Xapakrepa
OepexIINBOTrO DKOJIOTMYECKUX  TIPoOIeM,
MPOU3BOJICTBA, OpUEHTAIIHS Ha
3¢ heKTHBHO MIPUMEHEHNE
JIECTBOBATH B | MAaTEeMaTUYECKUX  3HAHUU
Ype3BbIYANHBIX Ui peuieHuss 3agad B
CUTYAITUIX obnactu OKpYXKaroIen
cpenpl, MJIaHUPOBAHUE
MOCTYIIKOB W OIIEHKH WX
BO3MOKHBIX  TOCJIEJICTBUM

JUISL OKPYKAIOIIEeH CpeJibl;

- CpaBHHUBATb BCPOATHOCTHU 3HA4YCHUU
CIy4ailHOM BEJIWYMHBI 1O PACHPEACIICHUIO
WM C HIOMOILBIO JUarpaMm;

- ONEepUPOBATh IMOHATHEM MaTEMaTHYECKOIo

OXUJAHUS, MPUBOAUTH  IPUMEPBI,  KakK
MPUMEHSIETCSI MaTeMaTU4YeCcKoe OXKUIaHue
CIIy4aiiHOMN BECJIMYHUHBI HaXOOUTh

MAaTE€MAaTUYCCKOC OXHUAAaHHUE 110 JaHHOMY
pacnpeacicHuo, HMETb MNPCACTABICHUC O

3aKOHE 00JBIINX qHCel; UMETh
MIPE/ICTABJICHHE 0 HOPMAaJIbHOM
pacnpeziesieHuu.
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IIK 1.2
BrimonmaaTs
Tornorpaduyeckue
CBhEMKU
pa3IMYHbIX
MaciTaboB

yMeThb:

- OOBSCHATH  NPHUHLMIIBI  [OCTPOCHUS
CCUCHHI, MCIIONIB3YSI METOH CIIEZOB; CTPOUTH
CEYEHHsS MHOIOTPAHHHUKOB METOJOM CIIEJOB,
BBITIOJIHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEIKU U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (QUTYp: BHUJ
CBEpXy, COOKY, CHH3Y;

- TpPUBOIAUTH NPUMEPHl MaTEMaTUYECKHX
3aKOHOMEPHOCTEH B TNPUPOAEC U IKHU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB
T€OMETPHH B UCKYCCTBE;

- T[pPUMEHATh TIONy4YEHHbIE 3HAHUA Ha
NPaKTUKE: aHAJTM3UPOBATh peanbHbIe
CUTyallul U MPUMEHSTh U3YUYCHHBIC TOHSITHUS
B IIPOLIECCE TTOMCKA PEUICHUS MaTeMAaTUYECKH
chopMyIHpPOBaHHON poOJIEMBI,
MOJICIIMPOBATh PEAJbHBIC CUTYAIMH Ha S3bIKE
TrE€OMETPHH,  HCCIEOBAaTh  MOCTPOCHHBIE
MOJIEJI C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX
NOHATUM M TEOpeM, ammapara anredpsl,
peliaTh MpaKkTUYEeCKHe 3aJayu, CBS3aHHBIE C
HAXO0KJICHUEM I'€OMETPUYECCKUX BEJIMYHMH,

IIK 2.2
BreinonHaTh
rpagoCTPOUTEIIbHY
0 OLICHKY
TEPPUTOPUU
MMOCEICHHUS

yMeThb:

- BBINOJHATH NPUOJIMKEHHBIE BbIYUCICHHUS,
UCTIONB3Yysl TIpaBWJIa OKPYIJICHUS, [IeJaTh
HOPUKHUIKY U OLIEHKY pe3yibTara
BBIYHCIICHHI,

- HcCIonb30BaTh rpadukd  (QyHKIMHA Ui
WCCIIEIOBAHMSI TIPOLIECCOB W 3aBUCHUMOCTEH
Opy pelieHuH 3ajad M3 APYrHX Yy4eOHbIX
MPEIMETOB M PEaJbHOM JKWU3HHW, BBIPAXKATH
bopmynamu 3aBUCUMOCTH MEXITY
BEIIMYMHAMU;

- YMETb UCMOJIb30BaTh TpapuKu QyHKIHMH 115
HCCIIEIOBaHMS TIPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX Y4eOHBIX JAUCIUILINH,

- HUCNOJb30BaTh  MPOU3BOAHYK  JUIA
HaXOXJCHHUS  HAWIY4IIer0  pEmIeHHS B
IOPUKIAJHBIX, B TOM YHCIE COLMAIBbHO-
HYKOHOMHYECKHX, 33a4ax;

- OIEpUpOBaTh MOHATUSMH: MHOXECTBO,
orepanvy HaJl MHOXXECTBAMH; HCIIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapaTr s
OTHCAHMsI PEANBHBIX MPOIECCOB M SBJICHUH,
IpU peIIeHUuH 3ajady W3 JAPYruX Y4eOHBIX
MPEIMETOB;

- ONEepHpOBATh MOHATHEM MaTEMaTHYECKOTro
OKUJIaHUS, TIPUBOMUTH  TIPUMEPBI,  KaK
OpPUMEHSETCd MaTeMaTHYecKoe OXKUJaHue
CIrydaifHOU BEJTMYMHBI HaXO/IUTh
MaTeMaTHYeCKOe OXKHJaHUE M0 JaHHOMY
pacIpeesIeHUIO;
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2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOMN TUCIIATIINHBI

2.1 O0beM 001e00pa30BaTEIbHOM JUCHMILIMHBI M BUAbI Y4e0HOIl padoThI

. O0beMm yacoB
Buj yueOHoii padoThI
1 kypc 1 cemecTp \ 2 cemecTp

O6bem o0pa3oBaTesibHOI NMPorpamMmbl 250 250
AUCHMILTUHBI
OcHOBHOE coepKaHue 236 71 165
B TOM YHCIIE:

TEOPETHUYECCKUE 3aHITHS 80 31 37

MIPAKTUYCCKHUE 3aHATUS 156 32 104
IIpodeccnonanbuo OpPHEHTHPOBAHHOE 32 8 24
coieps;KaHue
B TOM YHCIIE!

TEOPETUYCCKUE 3aHITHUS 14 4 8

IPaKTUYECKHE 3aHITUSI 18 4 16
Koncyabranumn 4 4 -
IIpomexyTounas arrecranusi B ¢opme 10 5 5
JK3amMeHa/ IK3aMeHa
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2.2. TemaTHYeCKHIi MJIAH U cOJep:KaHUeE TUCHUTLTUHBI

OOmpeMm, ak. 4. /
B TOM YHCIIE

dopmupyemble oo1IHIe
u npodeccuoHaIbHbIC

HaumenoBanue Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPpodeccHoHaIbHO- B (hopme KOMIIETEHIINU
pa3zesioB U TeM OpPUEHTUPOBAHHOE), JIAOOpATOPHBIE U MPAKTUYECKUE 3aHATHUS MPAKTUYECKON
HOJITOTOBKH,
aK. 4.
1 2 3 4
1 cemecTp
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 10 (2/2)
Tema 1.1 Lenu u Cojaeprxkanue yueOHOro MaTepuaJa:
3aJa4d MaTeMaTHKU Henn w 3amaud u3yd4eHHUs MaTEMATHKU TMPU OCBOCHHUH CIIEHUATBHOCTH.
IIPU OCBOEHUHU ba3oBble 3HaHUS W yMEHHA [0 MaTeMaTUKE B MPOPECCHOHAIBHON WU
. OK 01, OK 02, OK 03,
CHEINAIbHOCTH. MOBCETHEBHOM JI€ITEILHOCTH. 2 OK 04 OK. 05
UYucna 1 BBIYUCIICHUS. JleiicTBUsT  HaJ ~ NOJIOKUTEIBHBIMU UM OTPULATEIBHBIMM  YMCIIAMH, OK 06 OI& 07’
Bripaxkenus u OOBIKHOBEHHBIMU M JECATUYHBIMU ApoOsMu. JIeHCTBUS CO CTENeHsIMH, ’
npeoOpazoBaHus (OpMYIIBI COKPAIIEHHOTO YMHOXCHHSI.
IIpakTnueckoe 3ansaTue Ne 1. Apudmernyeckue nelcTBUS HAJ YUCIAMU 1
Tema 1.2 I'eomempus na | Ilpogheccuonanvno-opuenmuposannoe cooeprrcanue yueonozo
nI0CcKOCMU mamepuana: 1 TIK 2.2
Buowl nnockux gueyp u ux nnowads. Ilpakmuko-opuenmuposanmvie 3a0auu 6
Kypce 2eomempuuy Ha ni10CKOCmu
Tema 1.3 YpaBHenus u Coaepxkanue yueOHOro MaTepuaJa:
HepaBeHCTBA. Cucrembl | JluHeitHbIe, KBaJpaTHbBIC, APOOHO-PAIIMOHAIBLHBIC YPABHCHUSI M HEPAaBCHCTBA. 2 OK 01. OK 02. OK 03
ypaBHEHUH U CrniocoObl perieHusi CUCTeM JHMHEHHBIX ypaBHeHUH. CHUCTeMBbl JTHHEMHBIX OIZ 04 OK’ 05 ’
:
HEPaBEHCTB HEpPaBEHCTB OK 06, OI’{ 07
IIpakTnyeckoe 3amsatue Ne 2. VpaBHeHMs M HepaBeHCTBA. CHCTEMBI 1
YpaBHEHHUH.
Tema 1.4 Ilpoyenmmnvie | Ilpogheccuonanvno-opuenmuposannoe cooepricanue yHeoHo2o OK 01, OK 02, OK 03,
BbIYUCTECHUS 6 | mamepuana: 1 OK 04 OK, 05,
npogheccuonanvHvix Ilpocmovie u cnodcHvle npoyenmvl, pasHvle CHOCOObI UX BbIYUCTEHUS. OK 06, OK 07
3a0avax IIpoyenmmuvle gvluucienus 8 NPopeccuonarbHbix 3a0a4ax lIK 2.2
Ilpakmuueckoe  3amamue Ne 3.  [Ipoyenmnvlie  svbluucienus 8 2
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| npoeccuonanvuvix 3adauax

Pa3nen 2. Crenenu u kopHu. CteneHHasi QyHKIHA. 12
Coaep:xaHue yueOHOro MaTepuaJia
T 21 [lonsiTHE KOpHS N-OM CTENEHU U3 IEUCTBUTENIBHOrO yncia. yHKIMU KOpHs N- 1
CeMa ' Oif CTENeHM U3 ICHCTBUTEIBHOTO YHCTIa, UX CBOMcTBA U rpaduku. CBoHCTBA OK 01, OK 02, OK 03,
TeMeHHAA PYHKUMA, €€ | ohpg n-oif crermenH. OK 04 OK, 05,
CBOMCTBA. =
IIpakTnyeckoe 3ansaTue Ne 4. Beiuucienre u cpaBHEHNE KOPHEH. 1 OK 06, OK 07
BrinosiHeHNE pacyeToB ¢ pauKalIaMu.
Tema 2.2 Coaep:xkaHue y4eOHOro MaTepuaJia 1 OK 01, OK 02, OK 03,
ITpeobpazoBanus [TpeoOpa3oBanue UPPATUOHATBHBIX BBIPAKCHHA. OK 04 OK, 05,
BBIPAKCHHUM C KOPHAMU IpakTuyeckoe 3ansaTne Ne 5. Haxoxaenue 3HaueHH CTENEHEH ¢ 1 OK 06, OK 07
N-OH CTCTICHMU. paloHaIbHbIMU NOKa3aTessiMu. CpaBHEHUE CTENEHEN
Tema 2.3 Coaep:xxanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03,
CBOJMCTBA CTEIEHH C [ToHsTHE CTENEHU C JIIOOBIM paIMOHATBHBIM TIOKa3aTesieM. CTeneHHbIe 2 OK 04 OK, 05,
palMOHAIBHBIM U (GYHKIIH, UX CBOWCTBA U TpauKU. OK 06, OK 07
JEUCTBUTEILHBIM =
IIpakTuyeckoe 3anaTue Ne 6. [I[peodbpazoBaHue BoIpaXEHUN, COAECPKAIINX
MOKA3aTeISIMH. 2
cTeneHu. Perenne mpukiIagHeIX 3a1a4
Tema 2.4 Coaepixkanue yueOHOr0 MaTepuajia OK 01, OK 02, OK 03,
Pemenue PaBHOCHIIBHOCTH HppAIIMOHATIBHBIX YPABHEHUN U HEPaBEHCTB. MeTOIbI UX OK 04 OK, 05,
UPpaLMOHATIbHBIX peuienus. Penienne nppainoHaabHbIX YpaBHEHUI U HEPaBEHCTB. 2 OK 06, OK 07
YpaBHEHUU U Hcnonb30BaHue CBOMCTB CTEMEHHOW (PYHKIIUY MIPU PEIICHUN YpaBHEHU U
HEPaBEHCTB. HEPABEHCTB
IIpakTnyeckoe 3anaTHe Ne 7. PenieHne uppaioHaabHbIX YPABHEHHM 2
Pa3nen 3. [loka3arejabHasi pyHKOus. 13
Conep:xaHue yueOHOro MaTepuaJia
Tema 3.1 P - P OK 01, OK 02, OK 03,
Crenenb ¢ MPOU3BOJIBHBIM JIEUCTBUTENBHBIM MOKa3aTeneM. OnpeneiaeHue
IToka3zarenspHast . N 2 OK 04 OK, 05,
. MoKa3areabHON (PYHKIMH, €e CBOMCTBA U rpaduK. 3HAKOMCTBO C
byHKLUMs, ee CBOHCTBA. . OK 06, OK 07
MIPUMEHEHHEM MTOKa3aTeTbHON (YHKITUH.
Tema 3.2 PericHue Coaep:xanue yueOHOIro MaTepuaJia OK 01, OK 02, OK 03,
[I0Ka3aTebHBIX Pemienne mokazarenbHBIX YpaBHEHUN METOJOM YPAaBHUBAHMS IOKa3aTesei, ) OK 04 OK, 05,
yPaBHEHUIA, CHCTEM METOJIOM BBEJCHHUS HOBOW MEpPEMEHHOW, (YyHKIIMOHATBHO-TPaQHUEeCKUM OK 06, OK 07
OKa3aTeIbHBIX METOIOM.
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YpaBHEHUU IIpakTnyeckoe 3anaTue Ne 8. PemieHue nokasarenbHbIX YpaBHEHHM, CUCTEM 5

110Ka3aTeIbHbIX YPaBHEHUH
Tema 3.3 Pemrente Coaep:xaHue yueOHOro MaTepuaJia OK 01, OK 02, OK 03,
MOKazaTebHBIX [Ipocreiinne noka3aTeabHbIE HEPABEHCTBA. 2 OK 04 OK, 05,
HEPABCHCTB. IlpakTHyeckoe 3anaTHe Ne 9. PenieHne noka3zareabHbIX HEPABEHCTB 2 OK 06, OK 07
Pa3nea 4. Jlorapugmel. Jlorapudpmudeckas pyHkuus. 20 (/1)
Tema 4.1 Coaeprxanue yueOHOro MaTepuaJa
Jlorapupm Hucna. Jlorapudm uucna. JlecATUUHBIE W HATYpaJbHBIH JIOFapI/I(bMBI,U YHUCIIO €. 1 OK 01, OK 02, OK 03,
JlecsiTuunblii 1 OcHoBHOe  norapupmuueckoe  ToxaectBo. IlpaBuma  nmelictBus  C OK 04 OK. 05
HaTypaJbHbIH norapupmamu. Ilepexos kK HOBOMY OCHOBAHHUIO. P

= OK 06, OK 07

norapu(MBbl, YUCIIO €. IIpakTnueckoe 3ansitue Ne 10. Haxoxzaenue 3HaueHuid jorapudma 1o 1

IIPOU3BOJILHOMY OCHOBaHMIO. [lepexo/1 OT 0AHOr0 OCHOBAHMs K IPYTOMY.
Tema 4.2 Cojaeprxanue yueOHOro MaTepuaJa 5 OK 01, OK 02, OK 03,
CaoiictBa norapumoB. | Cpoiicta jgorapudmos. Onepaiust J0rapuGMUPOBAHUSL. OK 04 OK, 05,
Omneparius IIpakTnueckoe 3ansaTre Ne 11. Borunicienue u cpaBHEHUE JIOrapu(pMOB. 2 OK 06, OK 07
JorapupMUpPOBaAHHUS.
Tema 4.3 Cojaeprxkanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Jlorapupmuueckas Jlorapudmuueckas GyHKIUSA U €€ CBONCTBA. 2 OK 04 OK, 05,
¢byHKIMS, ee CBOMCTBA. OK 06, OK 07
Tema 4.4 Cojaeprxanue yueOHOro MaTepuaJa OK 01, OK 03, OK 04,
Pemenne [Tonatue norapudmuyeckoro ypaBHeHus. Onepaiusi noTreHIupoBaHus. Tpu OK 07
Jorapu(pMUUECKUX OCHOBHBIX METO/Ia pelIeHUs JIOTapu(PMUIECKUX YpaBHEHHM: (DYHKIIMOHAIBHO- 2 K 2.2
YPaBHEHUU rpaduyeckuif, MeToJ TOTEHLHMPOBAaHUS W METOA BBEJCHHUS HOBOH
HEPABEHCTB nepeMeHHoll. Jlorapudmuueckrue HepaBeHCTBA.

IIpakTnueckoe 3ansaTue Ne 12. JlorapudmupoBaHue M MNOTEHLIMPOBAHHE 5

BBIPAXKECHUIA.

IIpakTuyeckoe 3ansaTue Ne 13. Permenue norapuyMuyecKux ypaBHEHHI. 4
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Tema 4.5 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Cucremsl ANTOpUTM pENIEHUs CUCTEMBI yPaBHEHHH. PaBHOCHIIBHOCTD 2 OK 04 OK, 05,
JOTapuPMHUECKUX Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB. OK 06, OK 07
ypaBHEHUH
Tema 4.6 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoHo20 Mamepuana: OK 01, OK 03, OK 04,
Jloeapugmvr 6 npupooe u | [lpumenenue noeapugpma. Jlocapugpmuueckas cnuparv 6 npupooe. Eé 1 OK 07
mexHuKe. MamemamuyecKue ceolucmsda IIK 2.2
Ilpakmuueckoe 3anamue Ne 14. [lpubnudicennvle 8blMUCIEHUS U DeUleHUs 1
npuKaaoHslx 3aoay. Jloeapughmvl 6 npupooe u mexnuxe.
Paznen 5. YpaBHeHHsI M HEpaBeHCTBA. 16 (1/1)
Tema 5.1 Coaep:xaHue yueOHOro MaTepuaJia
PaBHOCUIIBHOCTB PaBHOCHIBHOCTD ypaBHeHUII U HepaBeHCTB. Ompenenenus. OCHOBHbIE
yYpaBHEHHI U TEOpPEeMBbI PaBHOCHIIBHBIX NEPEX0/0B B YpPaBHEHUSX M HepaBeHcTBax. OOmime
HepaBeHCTB. O01ue METO/bl PELICHUs] YpaBHEHHI: Mmepexo]l OT paBeHCTBA (YHKIMHA K paBEHCTBY 2 OK 01, OK 02, OK 03,
METO/Ibl PEILICHUSI. apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIWH, METOJ] pa3oKEeHUsI HA MHOXKHUTEIIH, OK 04 OK, 05,
METO/ BBEJICHHsI HOBO MepeMEHHOM, (yHKIIMOHATIBHO-TpapUUeCKuil METOI. OK 06, OK 07
IpakTuyeckoe 3anaTue Ne 15. Kopuu ypaBHenuil. PaBHOCUIBHOCTD 2
ypaBHeHuil. [IpeoOpa3zoBanue ypaBHEHUHN.
Tema 5.2 Cojaepixanue y4eOHOro MaTepuaJa OK 01, OK 02, OK 03,
['padmyeckuit MeTOJl | OOImIMe METO/ bl PEIIEHUsI HEPABEHCTB: MEPEX0/1 OT CPaBHEHUS 3HAUCHU OK 04 OK, 05,
peteHus YPaBHEHUM, | GYHKIHMIA K CPABHEHHUIO 3HAYECHHI apryMEHTOB JIIsl MOHOTOHHBIX (DYHKIIHH, 2 OK 06, OK 07
HEPaBEHCTB. METO]T UHTEPBAJIOB, (PYHKLIMOHATbHO-Tpapuueckuii MeTo1. I'papuueckuii
METOJI pellieHHs YpaBHEHUH U HEpaBEHCTB.
IIpakTnyeckoe 3ansaTne Ne 16. OcHOBHBIE IPUEMBI PELICHNS YPABHEHUN 1 3
HEPABEHCTB.
IIpakTnueckoe 3anaTne Ne 17. Pemenue cucreM ypaBHEHUN. 3
Tema 5.3 Cojaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
YpaBHeHUA U Onpenenennsa Mmonyins. PackpeiTre Moy o onpenenenuro. [Ipocreiinme 1 OK 04 OK, 05,
HEPaBEHCTBA C MOAYJIEM. | ypaBHEHUS U HEPABEHCTBA ¢ MoayieM. [[puMeHeHne paBHOCHIIBHBIX OK 06, OK 07
NEPEXO0I0B B OINPEICIEHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOIYJIEM.
Tema 5.4 Coaepxanue yueOHOIro MaTepuaia 1 OK 01, OK 02, OK 03,
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VYpaBHeHUs U | 3HaKOoMCTBO ¢ napamerpom. [Ipocreiine ypaBHEHNs U HEPABEHCTBA C OK 04 OK, 05,
HEpaBEHCTBA C | mapamMeTpom. OK 06, OK 07
napaMmeTpami.
Tema 5.5 IIpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoHo20 mamepuana: OK 01, OK 03, OK 04,
Cocmasnenue u pewenue | Cocmagnenue u peuierue npopheccuoHarbHbix 3a0ayd ¢ NOMOWbIO YPAGHEHU. 1 OK 07
npogeccuoHanbHbix - 1K 2.2
pog Ilpakmuueckoe 3anamue Ne 18. Haxoowcoenue HeuzgecmHol 6eiuyuHvl 8
3a0ay ¢ NOMOWDbIO 1
y npogheccuoHanIbHbIX 3a0auax
VpasHeHuil.
KoncyabTanuu 4
IIpoMeskyTouHasi aTTecTalusi B opMe IK3aMeHa B
Bcero 3a 1 cemecTp 80
2 ceMecTp

Pa3nen 6. OcHoBbl TpUroHomerpun. Tpuronomerpuyeckue GyHKUMHA 32 (1/2)

Coaep:xaHue y4eOHOro MaTepuaJia:
Tema 6.1.

Pagunannas wmepa yrma. IloBopor TOYKM BOKpYr Hadala KOOpJIMHAT. OK 01, OK 02, OK 03,
Tpuronomerpuueckue
(yHiIH Ompenenenue CuHyca, KOCHHYCA, TaHT€HCA M KOTAaHIeHCa. 3HAKH CHHYCAa, 1 OK 04 OK, 05,

yH KOCHHYCa, TaHI€HCAa M KOTAaHI€HCa II0 YETBEPTSAM. 3aBUCHUMOCTb MEKIY OK 06, OK 07

IIPOU3BOJILHOTO yIJIa.

CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJIHOT'O M TOTO K€ YIJIa. K 2.2
Panuannas u rpagycHas »
Mepa yia IIpakTuyeckoe 3ansitue Ne 19. PanuaHHbli METON HU3MEpPEHHUs YIJIOB 1

BpAILICHUS U CBSI3b C IPalyCHON MEpOM.
Tema 6.2 Coaepsxkanue y4eOHOr0o MaTepuaJa: OK 01, OK 02, OK 03,
OcHoBHbIE Tpuronomerpuyeckue ToxaectBa. CHHYC, KOCHUHYC, TaHT€HC M KOTAHI€HC 1 OK 04 OK, 05,
TPUTOHOMETPUYECKUE yriioB a U — a. PopMynbl IpUBEACHUSL. OK 06, OK 07
To)ecTBa. DOPMYyIIbI IpakTuyeckoe 3anaTHe Ne 20. OCHOBHbBIE TPUTOHOMETPUUYECKHE TOXKAECCTBA. 3
IPUBEJCHHUS.
Tema 6.3 CoaepixkaHue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,
Cunyc, Kocunyc, Cymma 1 pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCMHYCOB. [IpeoOpa3zoBanue OK 04 OK, 05,
TAHTEHC CYMMBI 1 CYMMBI TPUTOHOMETPHYECKHX (DYHKIMI B MPOU3BEICHUE M MPOU3BEICHHS B 1 OK 06, OK 07
Pa3HOCTH JBYX YTJIOB. cyMMy. BpbIpakeHue TpPUTOHOMETPHUYECKMX (YHKIMH dYepe3 TaHIEHC

IIOJIOBUHHOT'O apryMeHTa. [Ipeo6paszoBanue IIPOCTEUIINX

TPUTOHOMETPHUYECKUX BBIPAKEHUI.

IIpakTnyeckoe 3ansaTHe Ne 21. @opMyIIbl CIOKEHUS. 1

IIpakTHYeckoe 3aHATHE Ne 22. [Ipeobpa3oBanue CYMMBI 2
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TPUTOHOMETPUYECKHX (PYHKIUH B IPOU3BEICHHE.

IIpakTuyeckoe 3ansatue Ne 23, [IpeoOpazoBanwe NpPOU3BEIACHUS
TPUTOHOMETPUYECKHX (PYHKIIUH B CYMMY.

Tema 6.4

CuHycC 1 KOCUHYC
JIBOMHOTO yTia.
DopMyIIbI ITOJIOBUHHOTO

yria.

Conep:kaHue y4eOHOI0 MaTepuaJia:

CuHycC ¥ KOCHUHYC J1BOIHOTO yriia. @opMyJibl IOJOBUHHOTO yria. Beipakenue
TPUTOHOMETPHUYECKUX (PYHKLHMI Yepe3 TAHI'€HC MOJIOBUHHOIO apryMeHTa.

IIpakTnueckoe 3ansaTue Ne 24. @opMyiibl yABOCHHUS

OK 01, OK 02, OK 03,
OK 04 OK, 05,
OK 06, OK 07

Tema 6.5

DyYHKIMHU, UX CBOWCTBA.
Crioco0b1 3a1aHus
GbyHKIHIA.
Tpuronomerpuueckue
(byHKIINH, UX CBOWCTBA U
rpaduKy.

Coaep:xaHue yueOHOro MaTepuaJia

OOGmacTp ompeneneHUs W MHOXKECTBO 3HaueHMH (yHKIUH. YeTHOCTH,
HEYETHOCTh, MEPUOANIHOCTh (pyHKIHA. CriocoOb! 3amanus ¢pyHkuuii. O6macts
ONpEAETCHUSI W MHOXXECTBO 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIUIL.
YeTHOCTh, HEYETHOCTh, IEPUOTUYHOCTh TPUTOHOMETPUYCCKUX (YHKIIHIA.
CpoiicTBa 1 rpaduku QYHKIUN Y = cos X, y =Sin X,y =1gX, y = clg X.

IpakTnyeckoe 3ansitue Ne 25. HempepbiBHBIE U NIEpUOIUYECKHAE (YHKIIUH.
CaoiicTBa U rpaduku CUHYCa, KOCUHYCA, TAHI€HCA U KOTAHT€HCa.

OK 01, OK 02, OK 03,
OK 04 OK, 05,
OK 06, OK 07

Tema 6.6 Coaep:xxanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03,
ITpeobpa3zoBanue Cxatne W© pacTshkeHHe TpauKoB  TPUTOHOMETPUYECKUX  (YHKIIHH. OK 04 OK, 05,
rpaduKoB [Ipeobpa3oBanue rpa)KOB TPUTOHOMETPHUUECKUX (PYHKIIHIA. OK 06, OK 07
TPUTOHOMETPUUYECKHX IpakTuueckoe  3anaTme Ne  26.  [IpeoOpasoBanme  rpadukoB
GbyHKITHIA. TPUTOHOMETPUUYECKUX (YHKLUH.
Tema 6.7 Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedbHo20 mamepuaia: OK 01, OK 03, OK 04,
Onucanue Ilocmpoenue u umenue epaguxos pynkyui. OK 07
npou3600CnEEHHbIX Ilpakmuueckoe 3anamue Ne 27. IIpumepul 3agucumocmeit Mesucoy TIK 2.2
npoyecco8 ¢ NOMOWbIO | nepeMeHHbIMU 8 peanbHbix npoyeccax. Ilocmpoenue u umenue epaguxos
epaghuxos gynxkyui pynxyuil.

Ilpakmuueckoe 3anamue Ne 28. Hcnonv3osanue ceoticms

MPULOHOMEMPUYECKUX DQYHKYULL 8 NPODeCcCUOHATbHBIX 3a0a4ax
Tema 6.8 Coaep:xanue yueOHOIro MaTepuaJia OK 01, OK 02, OK 03,
OO6patHsble OO6patHble TpuronoMmerpudeckue pyHkuuu. Mx cBoicTBa u rpaduki. OK 04 OK, 05,
TPUTOHOMETPUYECKHUE IIpakTnueckoe 3ansitue Ne 29. OGpatHble TpUrOHOMETpUYECKUE (PYHKLINUU U OK 06, OK 07
byHKIIUN uX rpauku.
Tema 6.9 Coaep:xaHue yueOHOro MaTepuaJia OK 01, OK 03, OK 04,
Tpuronomerpuyeckue VYpaBHeHHe COS X = a. YpaBHeH#He Sin X = a. YpaBHeHue tg X = a, Cig x = a. OK 07
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YpaBHEHU. Cucremsl | Pemienne TpUroHOMETpUYECKMX YpaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEHININE 1IK 2.2
TPUTOHOMETPHUUYECKHX TPUTOHOMETPUUYECKUE YpPaBHEHMS, CBOASILIMECS K KBaJpaTHBIM, pellacMble
YpaBHEHUH. pa3IoKEeHUEM HA  MHOXUTENH, OJIHOPOJIHBIE. [TpeoOpa3zoBanue

TPUTOHOMETPUUYECKUX BBIPa)KEHU. Cuctemsl IPOCTEHIINX

TPUTOHOMETPUUECKUX YPAaBHEHUM

IIpakTnyeckoe 3ansiTue Ne 30. TpuroHoMeTpruieCcKue ypaBHEHUS 3
Tema 6.10 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
Tpuronomerpuyeckue [Ipocreiimue TPUTOHOMETPUYECKUE HepaBeHCTBa.  Pemenue 1 OK 04 OK, 05,
HEPABEHCTBA TPUTOHOMETPUUECKUX YPAaBHEHUM M HEpPaBEHCTB, B TOM YHCIE C OK 06, OK 07

WCII0JIb30BAHUEM CBOMCTB ()yHKIIHIA

IIpakTnueckoe 3ansaTHe Ne 31. TpuroHoMeTpuuecKue HEPaBEHCTBA 1
Pa3nen 7. [IpousBogHas pyHKIUM, ee IPUMEHEHHE 32(212)

Coaep:xaHue y4eOHOIro MaTepuaJia:

OmnpeneneHue 4YKUCIOBOM IMOCIENOBATEIBHOCTH U CHOCOOBI €€ 3ajaHusl.

CpoiicTBa 4HCIOBBIX IociefoBarenbHocTeld.  OmpeneneHue  mpenena
Tema 7.1 Mocaea0BaTeIbHOCTH. BriunciieHue npenenos nocieaoBaTeabHocTen. [Ipenen 1 OK 01, OK 02, OK 03,
[Tonstne mnpousBogHOH. | pyHKIMK Ha OeckoHeuHoctH. Ilpemen ¢ynkumm B Touke. [Ipupamenue OK 04 OK, 05,
Qopmynsl U mpaBuia | aprymenta. Ilpupamenune ¢ynkuuu. 3agauu, OPUBOIANINE K IMOHSATHIO OK 06, OK 07
muddepeHIMpOoBaHUS. npousBojgHOM.  OmpexneneHue  NPOU3BOAHONW.  AJNTOPUTM  OTBICKAHHUSA

IIPOU3BOJHOM.

IIpakTnueckoe 3anaTrue Ne 32. YucnoBas mnocinenoBarenbHOCTh. [lpenen 3

IIOCJIEJ0BATEIbHOCTH.
Tema 7.2 [IpousBoausie | Conep:kaHue y4eOHOro MaTepuasa: 1
CYMMBI, pa3HOCTH, [TpaBuna nuddepenumponanusi. Popmyssl auddepeHnnpoBaHmsl.
nponsBesieHus, 9acTHOTO | [lpakruyeckoe 3ansitue Ne 33. [lpasuna u popmyinsl guddepeHnupoBanus. 3
Tema 7.3 Coaepkanue y4eOHOr0 MaTepuaJa: OK 01, OK 02, OK 03,
[TpousBoHbIE Onpenenenue cnoxHol QyHkuuu. IlpousBoaHas CIOXHOM — (QyHKUIUU. 1 OK 04 OK, 05,
TPUTOHOMETPUUECKHUX [Ipou3BoiHasi TPUTOHOMETPUYECKUX (PYHKIIHH. OK 06, OK 07
Gynkuuii. IlpowsBognas | Ilpakruyeckoe 3ansitue Ne 34, TlpousBomHas CIOXKHOH — (DyHKIIHH. 1
CIIOKHOM PyHKIINH. [Tpon3BoiHbIE TPUTOHOMETPUYECKUX (PYHKIIHUIA.
Tema 7.4 Copep:xanue y4eOHOr0 MaTepHaIa OK 01, OK 02, OK 03,
[TonsiTne 0 | [lonstue HenpepwiBHON (yHKIMU. CBOMcTBa HenpepblBHON (QyHKIUHU. CBA3b 1 OK 04 OK, 05,
HENPEPBIBHOCTH MEXJY HENpPEepbIBHOCThIO M JU(epeHIIMpPyeMOCThi0 (QYHKIIMM B TOYKE. OK 06, OK 07
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byHKINN. Merton

ANTrOpuUTM pELIEHUsI HEPABEHCTB METOJIOM UHTEPBAJIOB

MHTEPBAJIOB
Tema 7.5 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
I'eomeTpuueckuii u | ['eomeTpuyeckuii CMBICI MPOU3BOJHON (PYHKIIMU — YIIIOBOH KO3(PPHUIIUEHT OK 04 OK, 05,
buznueckuit CMBICII | KacaTeNbHOW K Tpaduky (QyHKIMM B TOUYKE. YpaBHEHHE KacaTeNbHOW K OK 06, OK 07
MIPOU3BOTHOM. rpaduky GYHKIUH. AJTOPUTM COCTAaBJICHUS YpaBHEHUS KacaTeJIbHOM K

rpaduky dyakumu y=f(x).

IpakTuyeckoe 3ansitue Ne 35. ['eomeTpuyeckuil CMBICH MPOU3BOHOM.

YpaBHEHHE KacaTeabHOU B 00IIEM BHJIC.
Tema 7.6 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue y4edH020 mamepuana: OK 01, OK 03, OK 04,
Qusuyeckuil emolien | Quzuueckutl (MexaHu4ecKuil) cmvicli NPOU3BOOHOU — MSHOBEHHASL CKOPOCMb 8 OK 07
np0u3600H0ﬁ MOMeHm 8pemeHnuU t-v= S'(t) IIK ]2, IIK 2.2

npogeccuoHanbHbIxX
3a0avax

Ilpakmuueckoe 3anamue Ne 36. Dusuuyeckuii (MexaHuyeckuil) CMbvlCI
NnpOU3800HOU.

Tema 7.7 Coaep:xxanue y4eOHOIro MaTepuaJia OK 01, OK 02, OK 03,
MOHOTOHHOCTh Bospacranue u yObiBaHue (yHKINH, COOTBETCTBUE BO3pACTAHUS U yOBIBAHUS OK 04 OK, 05,
dbyukun. Touku GyHKIIMM 3HaKy Tpou3BoHON. [loHSATHE MPOM3BOAHON BBHICIIErO MOPSIKA, OK 06, OK 07
AKCTpEMYyMa. COOTBETCTBME 3HAKa BTOPOM IPOU3BOJHOM BBINYKJIOCTH (BOIHYTOCTH)

GbyHKIMH Ha OTpe3ke. 3ajaud Ha MakCUMyM U MuHUMYM. llonsTtue

aCHUMITOTBI, CIIOCOOBI UX ONpeAeNeHusl. AJTOPUTM HCCIeA0BaHUs QYHKIIUU U

NOCTpPOeHHsI ee rpaduka ¢ MOMOIIBI0 MPOU3BOAHON. JIpoOHO - nmHelHas

GyHKIMS.
Tema 7.8 Coaepxanue y4eOHOro MaTepuaJa OK 01, OK 02, OK 03,

HccnenoBanue ¢QyHKIUI
U TIOCTPOEHUE IrPpahuKOB.

WccnenoBanne pyHKIIMM HA MOHOTOHHOCTb M IOCTPOEHHE rpapuKoB

IIpakTuueckoe 3ausitue Ne 37. VccnemoBanue (yHKIMNA C TMOMOIIBIO
MIPOM3BOTHOM U MOCTPOCHUE IPAPUKOB.

OK 04 OK, 05,
OK 06, OK 07

Tema 7.9
HauGomnp1iee u
HAWUMEHbIIIEE 3HAYCHUS

byHKIIUN

ConepxaHue y4eGHOro MaTepuaJjia

HaxoxnaeHnue HanOOJIBIIIETO U HAUMEHBIIIETO 3HAUYCHUS q)YHKI_[I/II/I, MMOCTPOCHHUC
l"pa(i)I/IKOB MHOTI'OYJICHOB C HWCIIOJB30BAHUEM alllapata MaTCMaTHUYCCKOI'O
aHaJIm3a.

IpakTuyeckoe 3anaTue Ne 38. Haxoxxnenne HanOonbIIETro, HAMMEHBIIIETO
3HAYEHUS M SKCTPEMAIBHBIX 3HAUCHUHN (QYHKITHIA.

OK 01, OK 02, OK 03,
OK 04 OK, 05,
OK 06, OK 07

Tema 7.10 Haxoowcoenue
ONMUMANILHOZ0

Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

Haubonvwee u naumenvuee 3navenus d)yHKI/ﬂ/lI/l

OK 01, OK 03, OK 04,
OK 07
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pe3yviomama c nomowwto | Ipakmuueckoe 3anamue Ne 39. Haubonvuee u Haumenvuiee 3Ha4eHUs. 1 IIK 1.2, 1IK 2.2
nPoU3B00HOU 8 @yuxyuu. Haxosrcoenue onmumanbHo2o pe3yibmama 6 npakmuyeckux
NpaKmuyecKux 3a0a4ax | 3aoavax
Paznen 8. IlepBoodpasnas GpyHKIHH, ee MPUMEHEHHE 14 (-/4)
T Coaep:xanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03,
ewa 8.1 3ajayl O BOCCTAaHOBJIEHUM 3aKOHA JBW)KEHMSI 110 HU3BECTHOM CKOPOCTH. OK 04 OK, 05,
[TepBooOpazHas OK 06. OK 07
dymxuan, lpapina [loHsATHE WHTETPUPOBAHMUS. UOSHaKOMJ'IeHI/Ie C TIOHATHEM HEOIPEICIICHHOTO ,
HAX O TEHS! UHTErpasa u HvepBoo6pa:sH0H I[JISIU(I)yHKI_II/II/I y=f(x). Pemenue 3a%a1 Ha CBA3b 1
1epBOOBPA3HBIX. NepBOOOPA3HOIl U ee MPOU3BOIHOM, BBIYHCICHUE TEPBOOOPA3HOM Ui TaHHON
Heonpeenenmpii ¢bynkuuu. Tabmuua dopmyn ans HAXOKICHHE nepBooOpasHeIxX. M3yuenue
mHTerpa MIPAaBUJI BBIYMCIICHUS TIepBo0Opa3Hoi. [loHsATHE HEOnpeIeIEHHOTO HHTErpalia
IIpakTuyeckoe 3anaTue Ne 40. Murerpan u nepooOpazHas. 3
Tema 8.2 Coaep:xxanue yueOHOro MaTepHuaJia
OnpeneneHHbIH 3ajauu, MPUBOJIAIINE K MOHITHIO ONPEACICHHOTO HHTErpajia — O BHIYMCICHUU OK 01. OK 02. OK 03
uHTerpai. Ilmomanp IUION[AA KPUBOJMHEWHOW Tpaneuuu, O MNepeMenieHnn TOo4kH. [loHsaTne 1 OI& 04 OK’ 05 ’
KPUBOJMHEHHOU OINPENIEJICHHOTO0  HMHTErpajia, TCOMETPHUYCCKUH ©  (U3NYECKUHA  CMBICIT OK 06 OI& 07’
Tpaneuuu. Popmyia onpezaeneHHoro uurerpana. @opmyna Herotona-JleiOHuna. ’
Herorona-Jlenbnunna. IpakTuueckoe 3ausaTue Ne 41. Onpeie/ieHHbI HHTETpal 5
Tema 8.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:
Onpeodenennbiii TI'eomempuueckuii cmuicni onpedenennozo unmezpana. Popmyna Hwromona- ) OK 01, OK 03, OK 04,
UHMe2SPa 8 HCU3HU. Jletibnuya. Pewenue 3a0ay Ha npumenenue umumezpana OJisl GblYUCIEHUS. OK 07
Guzuneckux seruduH u niowaoell [IK 1.2, [IK 2.2
Ilpakmuueckoe 3anamue Ne 42. [Ipumenenue onpeoenenno2o unmezpana OJis 4
BbIUUCTICHUS] (PUBUYECKUX GeTUMUH U naowadell uzyp
Paznen 9. DineMeHThI KOMOMHATOPUKH, CTATUCTUKH U TEOPHUHU BEPOSITHOCTEIA. 22 (111)
Tema 9.1 Coaepxanue y4eOHOIro MaTepuaa 1
OCHOBHBIE TIOHSTHS [lepecTaHOBKH, pa3MEIICHNUS, COYCTAHMSI. OK 01, OK 02, OK 03,
KOMOWHATOPUKH. IIpakTnuyeckoe 3ansitue Ne 43 Vicropusi pa3BUTHSI KOMOMHATOPUKH, €€ POJIb OK 04 OK, 05,
B pa3IMUHBIX cepax uyeroBeueckoil nesrenbHocTH. [IpaBuna 3 OK 06, OK 07
KoMOMHaTopuku. Pemenne koMOMHATOPHBIX 3a7a4. Pa3Merienus, coueTaHus
Y TIEPECTaHOBKH.
Tema 9.2 Cojaepixanue yueOHOro MaTepuaJa 1 OK 01, OK 02, OK 03,
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CoObiTe, BeposATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TE€OpeMbl O BEPOSITHOCTU CYMMBI OK 04 OK, 05, OK 07
coObiTusA. ClioKeHHEe U | COOBITHH. Y CIIOBHAS BEPOSTHOCTh. 3aBUCUMBIC U HE3aBHCHUMBIEC COOBITHS. IIK 2.2
YMHOXXEHHUE Teopembl 0 BEpOSTHOCTH NMPOU3BECHHS COOBITHII.
BEPOSATHOCTEU IIpakTuyeckoe 3ansiTre Ne 44. Kitaccuueckoe onpeereHue BEpOSTHOCTH.
CBoiicTBa BEpOATHOCTEH, TEOpeMa 0 CyMMe BeposaTHocTel. ClioxeHue u 3
YMHOKEHUE BEPOSITHOCTEH.
Tema 9.3 Coaeprxanue yueOHOro MaTepuaJa
JuckpetHas cinydaiiHass | Buael cinydaifHbIX BenuduH. OnpeereHre TUCKPETHON ClTydaiHOM 1 OK 01, OK 02, OK 03,
BEJIMYMHA, 3aKOH €€ BEJIMYMHBI. 3aKOH pacHpeesIeHUs] JUCKPETHOM CllydyaliHOW BeIu4MuHbI. EE OK 04 OK, 05,
pacrpeeneHust. YHUCJIOBBIE XapaKTEPUCTUKH. OK 06, OK 07
IIpakTnueckoe 3anaTne Ne 45. [Ipuknansble 3a1a4u. B
Tema 9.4 Coaep:xanue yueOHOro MaTepuaJia
3agaun MaTeMaTudeckoil | Bapuanuonssiii psa. [Toauron gactor u rucrorpamma. CTaTHCTHYECKUE 1 OK 01, OK 02, OK 03,
CTATHUCTHKHU. XapaKTePUCTHKU psiJia HAOIIOJAeMbIX TAHHBIX OK 04 OK, 05,
IpakTuyeckoe 3ansaTue Ne 46. [IpencraBnenve nanHbIX. 3aga4u 5 OK 06, OK 07
MaTeMaTHYECKON CTATHCTUKU B MPO(ECCHOHANBHBIX 3a7adax
Tema 9.5 Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:
Beposamunocmy 6 Ommnocumenvnas yacmoma cobvlmus, CE0UCMBO €€  YCMOUYUBOCU.
npogeccuonanbHbix Cmamucmuyeckoe onpedenerue eepoamuocmu. QOyeHka 6eposmuHocmu 1 OK 01, OK 03, OK 04,
3a0auax. Cocmaenenue | cobbimus. Ilepsuunas obpabomka cmamucmuyeckux oaunvlx. I paguueckoe OK 07
mabauy u ouazpamm Ha | ux npeocmasenenue. Haxooxcoenue cpeonux xapakmepucmuk, HAOMO0AeMbLX 1IK 2.2
npakmuxke. OaHHBIX
Ilpakmuueckoe 3anamue Ne 47. Cocmaenenue maoauy u ouazpamm Ha 1
npakmuxke.
Pa3znen 10. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE. 14 (1/1)
Tema 10.1 Conep:xaHue yueOHOro MaTepuaJia
OcHOBHBIE IOHATHSA [Ipenmer crepeomeTpun. OCHOBHBIE MOHATUS (TOYKA, MpsiMasi, IUIOCKOCTD, OK 01, OK 03, OK 04,
CTEepEOMETPUH. npocTtpaHcTBo). OCHOBHBIE aKCcHOMBI crepeomerpuu. [lepecekarommecs, OK 07
Pacnonoxenue nNpsAMBIX | mapayuleTbHBIE W CKpeIIMBaromIuecs Tpsimble. [Ipu3HaK ©  CBOWMCTBa 1 IIK 1.2
U TUIOCKOCTEH. CKPEUIMBAIOIIUXCA TMPSAMBIX. YTOJI MeXAy HpsSIMbIMA B IPOCTPAHCTBE
OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
Tema 10.2 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[TapanmiensHOCTD [TapannensHble npsiMast U miockocTs. Onpenenenue. [lpusHak, cBoiicTa (c 1 OK 04 OK, 05,
OpsMBIX,  OpsAMOM M | mokaszatenbcTBoM). IlapamnensHble miuockoctH.  Ompenenenue. llpusHak, OK 06, OK 07
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IUIOCKOCTH, IJTOCKOCTEH.

CBOMCTBA (C JI0Ka3aTeNbCTBOM). Terparap u ero aneMmeHTsl. [lapannenenunesn
U ero sjeMeHThl. CBOWCTBA MPOTUBOIOJIOXKHBIX TpaHEHd U JAuaroHajiei
napauienenunena. [locrpoenne ceueHuid.

IIpakTuyeckoe 3anssTHe Ne 48. [Ipu3Haku B3aUMHOTO PaCIHOJIOKCHUS

NpsMBIX. YTOJI MEXAy NpsAMbIMU. B3auMHOe pacnojio)keHue NpsSMbIX H 4

IIJIOCKOCTEM.
Tema 10.3 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[leprieHAMKYISIPHOCTH [Tepnienaukynsipubie npsiMbie. [lapamienbHbie npsiMble, NEPHIECHIUKYIISPHBIE K - OK 04 OK, 05,
OpAMBIX,  OPSAMOM M | miuocKocTu. [lpu3Hak nepneHIMKyIsIpHOCTH NPSIMOM U TNIOCKOCTH. OK 06, OK 07
IUIOCKOCTH, INIOCKOCTEH. | [IpakTHueckoe 3anaTue Ne 49, [lepreHauKyIsp U HAKJIOHHAS K TIOCKOCTH. 2

Yros Mexay IpsMOHN U INIOCKOCTBIO
Tema 10.4 Coaep:xanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03,
[lepnenaukyssp u | [lepnennukynsip U HakJoHHas. TeopemMa O Tpex NEpPHEHAMKYJApax. YTroi OK 04 OK, 05,
HakjoHHasg. TeopeMa o | MeXay  NpsAMOW M IUIOCKOCTBIO.  YTOIX  MEXKIY  IIOCKOCTSIMH. 1 OK 06, OK 07
Tpex neprnenaukyisapax. | [lepnenaukynspHsie muockoctu. [Ipu3Hak neprneHauKyIIPHOCTH TUIOCKOCTEH.

PaccTosinust B mpocTpaHCTBE.

IpakTuyeckoe 3anaTue Ne 50. Teopembl O B3aUMHOM pPacHOJIOKEHUU 3

MPSAMON U TNIOCKOCTHU. Teopema 0 Tpex NeprneHauKyspax.
Tema 10.5 Ilpogheccuonanvro-opuenmuposannoe cooepicanue yueoHo20 mamepuana: OK 01, OK 03, OK 04,
Ilapannenvruie, Axcuomvl cmepeomempuu. Ilepnenoukynaprocms nNpaMol U HIOCKOCHMU, OK 07
nepneHoOuKyIapHule, napanieibHocms — 08YX  NPAMUIX, NepneHOUKyIApHble  NIOCKOCHU, 1 IIK 1.2
CKpewusarouuecs nepneHoOUKyIApHOCMb niockocmel. Pacnonodcenue npsamvix u niockocmeul 6
npsamvle. Pewenue npocmparncmee. Ckpewugaroujuecs npsmvie
3adau. Ilpamvle u IIpakTuyeckoe 3ausaiTue Ne 51. [lapannenvnoe npoexmuposanue u e2o
NIOCKOCIU 8 ceoticmea. Bzaumnoe pacnonosiceHue npocmparcmeeHHwvix gueyp. Pewenue 1
npocmpancmee NPAKMUKO-OPUCHMUPOBAHHBIX 3A0aY
Paznen 11. KoopanHAaThl H BEKTOPBI 10 (1/3)
Tema 11.1 Cojaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
JekapToBbl KOOpPAMHATHI | JlekapTOBBl KOOpAWMHATHEI B  mpocTpaHcTBe. [Ipocreiimme 3amaun B 1 OK 04 OK, 05,
B MMPOCTPAHCTBE. | KOOpAUHATax. PaccrosHue Mexnay IBYMs TOYKaMH, KOOPAWUHATHI CEPEAVHBI OK 06, OK 07
Paccrostaue MEXIY | OTpe3Ka.
ABYMSI Toukami. | [IpakTuyeckoe 3ansitue Ne 52. JlelictBus ¢ BekTopamu. JlekaproBa cucrema
KoopauHarel CepeHbl | KOOPAUHAT B IPOCTPAHCTBE. 3

OTpe3Ka
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Tema 11.2

Conep:xaHue yueOHOro MaTepuaJia

Bekropsl B | Bextopel B npocTpancTBe. CIIO)KEHHE U BBIYUTAHHE BEKTOPOB, YMHOXKECHHUE OK 01, OK 02, OK 03,
IIPOCTPAHCTBE. VYron | Bektopa Ha uucino. Komminanapaele BeKTOpbl. CKalasipHOE MPOU3BEICHUE OK 04 OK, 05,
MEXY BEKTOpPaMH. | BEKTOpOB. PaziokeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM. 1 OK 06, OK 07
CkansipHoe KoopaunaTsl BEKTOpa, CKaIIpHOE MPOU3BEICHHE BEKTOPOB B KOOpAMHATAX,
IIPOU3BEIEHNE BEKTOPOB. | YTOJ MEXIY BEKTOpPaMH, Yroj MEXIy MPSMOW U IMIOCKOCTBIO, Yol MEXKIY
IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTU
IpakTuyeckoe 3ansaTue Ne 53. PaccrosHue Mexay Toukamu. JledcTBus c 1
BEKTOPAaMH, 3aJJaHHBIMU KoopauHaTaMH. CKaJIIpHOE IPOU3BENEHNUE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue y4edH020 mamepuana: 1 OK 01, OK 03, OK 04,
Ilpaxmuxko- Pewenue npakmuxo-opuenmuposannvix 3a0ay Ha KOOPOUHAMHOU HIOCKOCHIU. OK 07
OpUEHMUPOBAHHbLE Ipakruyeckoe 3ausitue Ne 54. Boiuucienue paccmosnutl u niowaoeil Ha IIK 1.2
3a0aqu Ha | koopounamuot niockocmu. Konuuecmeennwvle pacyemsi 3
KOOPOUHAMHOU
NIIOCKOCMU.
Paznen 12. MHOrorpaHHMKH U TeJa BpalleHUst 41 (2/3)
Tema 12.1 Coaep:xxanue yueOHOro MaTepuaJia
Bepmmna, pebpa, rpanu | [IoHsTHe MHOrorpaHHMkKa. Ero oieMeHTBI: BeplIMHBL, pebpa, TIpaHu. 1 OK 01, OK 02, OK 03,
MHOTOTpaHHHKA Jlnaronanb. Ceuennie. BoInykiible ¥ HEBBIMYKIIbIE MHOTOIPAaHHUKH. OK 04 OK, 05,
IIpakTnyeckoe 3ansaTue Ne 55. Pasnnunble BUbl MHOTOTpaHHUKOB. X 5 OK 06, OK 07
n3o0paxenusi. CeueHus, pa3BepTKM MHOTOIPAaHHUKOB
Tema 12.2 Coaeprxanue y4eOHOIro MaTepuaa OK 01, OK 02, OK 03,
[Tpusma, ee [Tonstue npusmel. Ee ocHoBaHus 1 60koBble TpaHu. Bricota npusmel. [Ipsmas OK 04 OK, 05,
COCTAaBJIAIOLINE, Y HakJIOHHas npusMma. [IpaBunbHas npusma. E€ ceuenue. 1 OK 06, OK 07
ceyenue. [Ipamas u
NpaBUJIbHAS IPU3MBI.
Tema 12.3 Cojaeprxkanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[Tapannenenunen, kyo. [Tapannenenunen, cBOCTBa MPSIMOYTOJIBHOTO Mapajuieienunenaa, Kyo. 1 OK 04 OK, 05,
Ceuenue ky0a, Ceuenue Ky0a, napajuiesienumnesa. OK 06, OK 07
napajuiejicnunena. IIpakTnueckoe 3anaTue Ne 56. [Ipusma: npsimasi, HakJIOHHAs1, IPABUJIbHAS. 2
[Tapamnenenunen, Kyo
Tema 12.4 Coaeprxanue yueOHOIro MaTepuaa 1 OK 01, OK 02, OK 03,

ITnpamupa, ee

HI/IpaMI/II[a U ee 2seMeHThl. CeucHue IUpaMuJbl. HpaBI/IJ'ILHaﬂ MnupamMuJia.

OK 04 OK, 05,
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COCTAaBJISIFOIIIUE,
ceuenue. [IpaBunbHas
nupamua. Y cedeHHas
nupamuia. bokoas u
10JIHAsl IOBEPXHOCTh
IPU3MBbI, TUPAMUBIL.

Yceuennas nupamuaa. [lnomans 60KOBOW U MOJHOW MOBEPXHOCTU MPU3MBI,
UPAMUBIL.

IIpakTuyeckoe 3anaTue Ne 57. [lupamuia u npusma, IIOMAAU IOBEPXHOCTH
IIPU3MBI, TUPAMHUIBI.

OK 06, OK 07

Tema 12.5
CummeTtpus B KyOe,
napajuieNienunese,
npu3Me, IUPaMHU/IE.

Coaep:xaHue yueOHOro MaTepuaJia

CumMMeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOH, miockoctu. CuMMeTpus B Kyoe,
napajuleJienunese, npusMe, nupamue.

OK 01, OK 02, OK 03,
OK 04 OK, 05,
OK 06, OK 07

IIpakTuyeckoe 3ansaTue Ne 58. Buibl ciMMeTpuid B IPOCTPAHCTRBE.
CuMMeTpHsi MHOTOTPaHHUKOB.

Tema 12.6

Ilpumepor cummemputi 6
npogheccuoHanbHbIX
3a0a4ax

Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

Cummempus 8 npupode, apxumeKmype, mextuke, 8 6vimy

Ilpakmuueckoe 3amamue Ne 59. Ilpumepvr  cummempuii 6
npoghecCuoHaAIbHBIX 3a0aUax

OK 01, OK 03, OK 04,
OK 07
1IK 1.2

Tema 12.7
[IpaBunbHbIE
MHOTOTPAaHHUKH, UX
CBOMCTBaA

Coaep:xaHue yueOHOro MaTepuaJia

ITonstue IMpaBUJIbHOI'O MHOI'OI'PAHHUKH. CBolicTBa IIpaBUJIbHBIX
MHOTI'OI'paHHUKOB.

IIpakTuyeckoe 3ansaTue Ne 60. [IpaBuibHbIe MHOTOTPAaHHUKH, UX CBOMCTBA.

OK 01, OK 02, OK 03,
OK 04 OK, 05,
OK 06, OK 07

Tema 12.8 Cojaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
Hunuuap, ero Hununaap u ero snemenTsl. CeueHne NUIMHAPA (MTapaielbHOe OCHOBAaHUIO U OK 04 OK, 05,
COCTaBJISAIOLIHE. ocn). PazepTka nunmuHapa. OK 06, OK 07
CeueHue HUIMHIpA.

Tema 12.9 Coaeprxkanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Konyc, ero | Konyc u ero snemenTsl. CeueHne KoHyca (mapajieibHoe OCHOBaHHIO U OK 04 OK, 05,
COCTaBIISIOIIHE. NPOXOJIAIIEe Yepe3 BEPUIMHY), KOHHUECKUE CeueHus. Pa3BepTka KOHyca. OK 06, OK 07
Ceuenue koHyca. VYceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHue yCe4eHHOTro

YcedyeHHbIN KOHYC. | KOHyca.

Ceuenue yceueHHOro | [Ipakruyeckoe 3ansiTue Ne 61. [{unuHap v KoHyC. Y CEeUEHHBIN KOHYC.

KOHYcCa.

Tema 12.10 Coaeprxkanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[Map u chepa, ux [ap u cdepa. Bzaumuoe pacnonoxxenue chepsl U miockoctu. CeueHue mapa, OK 04 OK, 05,
CEUCHMUSL. cepsl. OK 06, OK 07
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IIpakTuyeckoe 3ansitue Ne 62. Illap u chepa, ux ceuennus. OCHOBHbIC

TIOHSITHS !
Tema 12.11 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[Tonsatue 06 oOveme | [lonstre 06 oObeme Teaa. OOBeM KyOa, IPSIMOYTOJIBHOIO IMapalieseuIe/a. 1 OK 04 OK, 05,
Tena. OtHomenue | O6beM mpu3Mbl ¥ HUIHHAPA. OTHOIIEHHE 00BEMOB MO00HBIX Tel. OObeMbI OK 06, OK 07
00BbeMOB NOJOOHBIX TeJl. | mupaMubl U KoHyca. O0beM mrapa. Ilmomaam moBepxHOCTEN TeIl.
O6bembr  n  mnomamy | [lpakruyeckoe 3ansTue Ne 63. Boiurcienue miomaiei 1 00beMOB. 5
MOBEPXHOCTHBIX Tell
Tema 12.12 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoHo20 mamepuana: OK 01, OK 03, OK 04,
Kombunayus Kombunayuu  ceomempuueckux  men.  Hcnoav3oeanue — komOumayuil 1 OK 07
MHO202PAHHUKOS. MHO202PAHHUKOG U Mel 8PAWeHUs] 8 NPAKMUKO-OPUCHMUPOBAHHBIX 3A0aUaX. IIK 1.2
T'eomempuueckue 1Inowaou nosepxnocmetl KOMOUHUPOBAHHBIX 2eOMEMPULECKUX meJl
KOMOUHayuu Ha Ilpakmuueckoe 3anamue Ne 64. Hcnonvzoeanue  kombunayuil 1
npakmuxe. MHO202PAHHUKOB U el 8paueHUsl 8 NPAKMUKO-0PUCHMUPOBAHHBIX 3A0aAYaX

Ilpakmuueckoe 3anamue N 65. [ eomempuueckue KoMOUHayUU Ha NPAKMUKe. 1

Ipumepvl cummempuii 8 CHeYUAILHOCMAX MEXHOL0SUHEeCKO20 NPOhUs
ITIpomexkyTouHasi atrecranus B (popmMe IK3aMeHa 5
Bcero 3a 2 cemectp 170

Bcero 250
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIAHBI

3.1. MarepuajibHO-TEXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl
Peanu3zamust paboueidt mporpamMmbl AUCHHUIUIMHBI 00ECMEYCHA HAIHYUEM Y4eOHOTO
KaOWHEeTa MaTEeMaTHKH.

O6opynoBanue yueOHOro KabuHeTa:

- YMK 1o aucuuiuivHe, AWAAKTUYECKUM MaTepuall, IUIaKaThl, CTEH/bl, CXEMBbI,
CIIPaBOYHBIC TAOTHUIIHI;

- TEXHHYECKHE CpeacTBa 00ydueHHs (MEpCOHAIBLHBIA KOMIIBIOTEp, MYJIbTHMEIMHHOE
o0opysoBaHue: KOMIBIOTEP € BbIXoAOM B MHTepHer — 1 mT., MylIbTHMeIHWa MPOEKTOP
(mepeHocHo#) — 11IT., 3KpaH NPOSKITMOHHBIN (IEPEHOCHOM) — 11T,

- MpOrpaMMHOE OO0ecledYeHne: JHUIEH3MOHHOE IMPOrpaMMHOE obOecreueHne OOIero u
cnenuanpHoro HasHauenust Microsoft, Microsoft Office Professional Plus, Zoom (6ecruiaTHas
Bepcusi) — cBoOoHO-pactpocTpansemoe [10.

3.2. UndopmanmnoHHoe odecrniedeHne peajn3anun padoydeii nporpaMmsbl
Jly1st peanu3anyu mporpaMmMbl 00111e00pa3oBaTeIbHON TUCIUILTMHBI OMOIHOTEUHBIN (HOH/T
UMEET MeYaTHbBIS, JICKTPOHHBIC 00pa30BaTeIbHBIC H HH()OPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Anre6bpa u Havasa MareMaruyeckoro anaiamsa. 10-11 kiaccel. ba3oBeii 1
yIIIyOJICHHBIN YPOBHU: yueOHUK I 001mieoOpa3zoBareinbHbix opranu3zanuii / 111, A. Amumos, HO.
M. Komnsirun, M. B. Tkauesa [u ap.]. - 10-e u3a. crep. - Mocksa: IIpocsemnienue, 2024. - 463 c..
puc., Tabin. - (Maremaruka: anredpa ¥ Hayajga MaTeMaTHYECKOTO aHain3a, reomerpus). - ISBN
978-5-09-087759-6. - TekcT: HEMMOCPEACTBEHHBIM.

2. Marematnka : anreOpa W Hayaja MaTEeMaTHYeCKOTO aHAINW3a, TEOMETpPHS.
I'eometpus. 10 - 11 kiaccel : ydyeOHUK as 001e00pa3oBaTeIbHBIX OpraHu3aluii | 6a30BbIH U
yrinyonennsiii yposuu / JI. C. AtanacsH, B. @. byrysos, C. b. Kagomues [u ap.]. - 8-¢ uznanue.
- Mocksa : Ilpocsemenue, 2023. - 288 c. : rpad. - ISBN 978-5-09-073883-5. — Tekcr:
HEIOCPEICTBEHHBIMN.

3. Marematuka: anrebpa u Hayajia Maremaruyeckoro ananusza. ['eomerpus. 10 - 11
KJIacChl: 0a30BbIN U YIIIYOJIEHHBIM YPOBHH: YUEOHHK JJIs1 00111€00pa30BaTEIbHBIX OpraHu3aIuii /
JI. C. Aranacsn, B. ®. Byrys3os, C. b. Kamomues [u ap.]. - 10-e u3n., crep. - Mocksa:
[Mpocsemenwne, 2023. - 287 c.: un. - (MI'Y - mkone). - [['eomerpus. 10 - 11 kmace]. - c. 278. -
ISBN 978-5-09-087645-2. - TekcT: HEMOCPEACTBEHHBIH.

3.2.2 JlonoiHUTEIbHbIE HCTOYHHKH

1. Tamuurep, B. A. T'eomeTrpusi: crepeoMeTprdecKue 3aa4ll Ha MOCTPOCHUE: yueOHOe
nocobue ans cpenHero mnpodeccuoHansHoro obpazoBanusi/ B. A. Jlanunrep. — 2-e u3g. —
Mocksa: UznmarensctBo HOpaiit, 2023. — 189 c. — (IlpodeccnonansHoe oOpa3oBaHuE). —
ISBN 978-5-534-05735-5. — Texkct: 3nexTpoHHblii // Obpa3oBarenbHas matdopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/515380 (mata obparmenus: 06.04.2024).

2. lanunrep, B. A. Maremaruka: 3agauu ¢ MojayJsieM: ydeOHoe ocoOue JUIsl CpeTHEero
npodeccuoHamsHOr0 oOpazoBanus / B. A. Jlamuarep. — 2-¢ u3M., uchp. U jgon. — MockBa:
UznarensctBo HOpaiit, 2023. — 364 c. — (IIpodeccronansnoe oobpazoBanue). — ISBN 978-5-
534-04793-6. — Texkcr: anexTpoHHEIH // O0pa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515055 (nara oopamienus: 06.04.2024).

3. Hammuarep, B. A. Maremaruka: JorapupMUYecKHe YpaBHCHHS W HEpPABEHCTBA!

yuebHoe mocobue ansi cpemHero npodeccuonaabHoro odpasosanus / B. A. Jlanunrep. — 2-¢
u3., ucnp. u gon. — Mocka: U3parensctBo FOpaiit, 2023. — 176 ¢. — (IIpodeccuonanbroe
oOpazoBanue). — ISBN 978-5-534-05316-6. — Tekcr: anexkrponnsiii / ObOpa3oBarenbHas
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mwiatrhpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (mata oOGpamicHHS:
06.04.2024).

4. Jlanuurep, B. A. Marematuka: TPUTOHOMETPHYECKUE yYpaBHEHHS M HEpPaBEHCTBA!
yueOHOe mocobue aisi cpemnero npodeccuonanbHoro odpasosanus / B. A. Jlanunrep. — 2-¢
u3., ucnp. u gon. — Mocka: U3parensctBo FOpaiit, 2023. — 136 c¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-08453-5. — Tekcr: anexrponnsiii // ObGpa3oBarenbHas
mwiatrhpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (mara oOGpamicHHs:
06.04.2024).

5. Namunrep, B. A. Meroauka o0y4deHUs: CTEPEOMETPUH TTOCPEACTBOM PEIICHUS 3a/a4:
yueOHOe mocobue aisi cpemnero npodeccuonanbHoro obpazoanus / B. A. Jlamunarep. — 2-¢
u3., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2023. — 370 c¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-04873-5. — Tekcr: anexrponnsiii // Obpa3oBarenbHas
mwiatrpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (marta oGpamicHus:
06.04.2024).

6. Jlapun, C. B. Anrebpa: MmHOorowieHsl: yueoHoe nmocooue s By3oB / C. B. Jlapun. —
2-e u3n., ucnp. U npom. — Mocksa: M3narensctBo IOpaiit, 2023. — 136 c¢. — (Bricmee
oOpazoBanmue). — ISBN 978-5-534-07825-1. — Texkct: snexTpoHHbli // OOpa3oBaTenbHas
wiatrpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515450 (mara oOpamieHus:
06.04.2024).

6. Ilwumaues, B. C. Maremaruka: Y4eOHMK M TIPAKTUKYM [UJIl  CPEIOHETO
npodeccuonanibHoro oopasosanus / B. C. Illumaues; nox penaknueit A. H. TuxonoBa. — 8-¢
u3l., nepepad. um gon. — MockBa : MszpgarensctBo [Opaiit, 2023. — 447 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13405-6. — TekcT: 2IeKTpOHHBIN //
Oo6pasoBarenbhas 1wiathopma [Opaiir [caiit]. — URL: https://urait.ru/bcode/511549 (nara
obpamienns: 06.04.2024)

3.2.3 UnudopmannoHHbie pecypcehl

1. Maremaruka: [caiit] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - (xara
obpamienns: 31.03.2024). — TeKkCT: 3JEKTPOHHBIIA.

2. Maremaruka: [cait] - http://www.bymath.net/index.ntml - (mata oGparenus:
31.03.2024). — TekcT: YNeKTPOHHBII.

3. Maremaruka: [caiit] - http://www.intuit.ru/courses.html - (mata odpamieHmus:
31.03.2024). — TekcT: ANEeKTPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTposis M oOIleHKa pacKpbIBAalOTCS dYepe3 MUCHUIUIMHAPHBIE PE3YNIbTaThl, YCBOCHHBIC
3HAHUS U MPHOOPETEHHBIE O0YYAIOUIMMHCS YMEHHs, HAIlpaBlIeHHbIE Ha (OPMHUPOBAHKE OOLINX U

poecCHOHANBHBIX KOMIIETSHIIUN

PesynbraTel 00y4yeHus

Tlokazarenu olleHKH

Tum orleHOYHEBIX

(Bmanmetb, ymets, OK, 1K) MCpOIpHATHH
Asredpa M HA4YaJIa MATEMATHYECKOI0 AHAJIN3A:
1) Ymuciaa 4 BHIYHCJICHHUS: - onepupyeT nousitusamu: | [Ipakruueckue
- ONEepUPOBATH MOHATUSAMHM: | palldOHAIBbHOE U JelcTBUTENbHOE | 3aHsATHS No 1-65
palMoHaIbHOE ®  JICWCTBUTENBHOE | YMCIIO, OOBIKHOBCHHAS U JecsThdHas | BxomHoi
YHUCJI0, OOBIKHOBEHHAS W JECATUYHAS | APOOb, MPOIEHTHI; KOHTPOJIb
pOOB, IPOLICHTHI; - BBIIOJIHSECT  apuU(METHUUCCKHE
- BBIIOJHATH  apu(METHUECKHE | Olepald C paldOHAIBHBIMH U
OmMepalMi € PAUOHAIBHBIMU U | JIEUCTBUTEIBHBIMU YHCIAMHU;
JIeHCTBUTEIIFHBIMU YK CIIAMMU, - BBIITOJIHSICT MPUOJIMKCHHBIE
- BBIIIOJIHATH MPUOJIMKEHHBIE | BBIUMCICHUS, WCIOJIb3Ys IpaBuUiia
BBIYMCIICHHS, HCIOJb3Yysl IIpaBUjia | OKPYIJVICHHS, JeNlaTh HPUKHUIKY U
OKpYIJICHHS, JeJiaTb TNPUKUIKY | | OLIEHKY pe3yibTaTa BRIUUCICHUI;
OLICHKY pe3yJIbTaTa BHIYMCIICHUI; - onepupyer MOHATHUSIMH:
- OTIepUpPOBAThH MOHSTUSMU: | HATypalIbHOE, LeJIoe YHCIIOo,
HaTypaJbHOE, enoe YHUCJI0, | UCTOJb30BaTh MPU3HAKK JEIUMOCTU
WCIIOJIB30BaTh MPHU3HAKH JEIMMOCTHU | IEJIBIX YUCEN, Pa3jI0KEHUE YKClia Ha
LEJIbIX YKCeJl, pa3oKEeHUE YHUCia Ha | MPOCTbIE MHOXKUTENIM JJis PElICHUs
MPOCThIE MHOXHUTEJIM ISl PEIICHUs | 3a1ay;
3ajad;
OK 01, OK 04, OK 06, TIK 2.2
- ONEpUpOBaTh MOHATUSMU: CTENEHb | - ONEPUPYET MOHATUAMU: cTeneHb ¢ | [IpakTueckue
C IIeJIBIM TIOKa3aTelieM, CTaHJapTHas | IEeJIbIM T[oKa3arejaeM, cTaHjaapTHas | 3aHstus Ne 1-14
dopma 3amucu  aeiicTBUTEeNnbHOTO | opma 3amucu  aeicTBUTENnbHOTO | TectupoBaHue
4yucna, KOpEHb HaTypaJIbHOU | 4MCIIa, KOpEHb HaTypasibHOH | Paznen 1-5
CTCIICHH, HCIOIb30BaTh | CTEIICHH, HCIO0Ib30BaTh
MOJIXOISIITYIO bopmy 3aIACH | TOAXOAIIYIO bopmy 3aIUCH
JeHUCTBUTEIBHBIX YHCel I | ASHCTBUTCILHBIX YHUCe JUIST
pelieHus TPAKTUYECKUX 3a7ad U | PEIIeHHUs] TMPaKTHUUYEeCKUX 3alad Hu
MpEeACTaBICHUS JAaHHBIX; NPEICTABICHUS TaHHBIX;
- OTIEpUPOBATH MOHATHEM: CTEMEHb C | - ONEPUPYET TMOHATUEM: CTENEeHb C
palroHaIbHBIM MOKAa3aTeNeM; | pallMOHAIbHBIM MTOKa3aTelleM;
OTIEpUPOBATH MOHATHUAMHU: JIOTApU(M | - omepUpyeT MOHATHAMU: JOrapudm
YyHUCla, JECATUYHBIE U HATypajbHbIE | YUCNA, JIECATUYHBIE W HATypaJibHbIE
Jorapu@msl; Jorapu@msl;
OK 04
- ONEepUpOBATh TMOHATUSIMH: CHHYC, | - OINEpPUPYET TOHATHUSAMU: CHUHYC, | [IpakTnueckue
KOCHHYC M TaHT€HC MPOM3BOJIBHOTO | KOCHHYC M TaHT€HC MPOHM3BOJBHOTO | 3aHsTus Ne 20-31
yria, HCIO0JIL30BATh 3amuch | yria, HCII0IL30BaTh 3anuchk | TecTupoBaHue
MIPOM3BOIBHOTO YTiia Yepe3 oOpaTHbIC | MPOU3BOIHHOTO yria yepe3 | Paznen 6
TPUTOHOMETPUYECKHE (YHKIINH, oOpaTHbIe TPUTOHOMETPHUIECKHE
OK 04 GbyHKIMH;
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2) YpaBHEHHUS H HEPABEHCTBA:

- OIlEpUPYET MOHATUAMHU: TOKIECTBO,

IIpakTrueckue

- ONEepUpPOBAThH MOHATUSIMU: | ypaBHEHHE, HEPaBEHCTBO, Ienoe, | 3aHsaTus Ne 1-31
TOKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, | PAllMOHAIBHOE, uppanuoHainsHoe | TectupoBaHue
esnoe, pauroHaNbHOE, | ypaBHEHHUE, HepaBeHCTBO, | Paznen 5
UPpaLMOHAIIBHOE yYpaBHEHUE, | TPUTOHOMETPUUECKOE YPABHEHHUE;

HEPaBEHCTBO, TPUTOHOMETPHYECKOE

YpaBHEHUE;

OK 01, OK 02, OK 03

- BBIIONHATH  NpeoOpa3oBaHUs | - BBIIIOJIHSET npeobpaszoBanus | [Ipaktuueckue
TPUTOHOMETPUYECKUX BBIPAKCHUN U | TPUTOHOMETPUUYECKUX BBIpOKEHHH M | 3aHATHSA Ne 19-31
peuarb TPUTOHOMETPUUYECKUE | PEILIATh TpUroHoMeTpuueckue | TecTupoBaHue
YpaBHEHUS, ypaBHEHUS, Paznen 6

- HAXOJWUTh PEIIECHUS MPOCTEHIIMX | - HAaXOAUT PEUIeHMs] MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; TPUTOHOMETPUYECKUX HEPABEHCTB;

OK 01, OK 02, OK 03

- NPUMEHATh CBOMCTBA CTENEHU JUIs | - IPUMEHSET cBoWcTBa creneHu s | [Ipaktuueckue
npeoOpa3oBaHus BBIpaXEHUH, | mpeoOpa3zoBaHUs BhIpaKeHUH, | 3aHATHs Ne 8-9
ONepUpOBaThH MOHATUSAMHU: | OIEPUPYET noustusmu: | TectupoBanue
[I0Ka3aTeIbHOE ypaBHEHUE U | IOKa3aTelbHOe ypaBHEHUE u | Paznen 3
HEpPaBEHCTBO, pelIaTh OCHOBHbBIEC | HEPABEHCTBO, pEUIAET  OCHOBHBIC

TUIBI TOKA3aTeJIbHbIX YPAaBHEHUN W | TUIIBI IOKAa3aTEJbHBIX ypPaBHEHUN U

HEPaBEHCTB HEPaBEHCTB;

OK 01, OK 02, OK 03

- BBIIIOJIHSTh npeobpazoBaHus | - BBIIIOJIHSIET npeobpaszoBanus | [Ipaktuyeckue
BBIPAXKEHHI, COJIEPIKAIMX | BBIPAKEHUI, coaepxamux | 3ansatus Ne 10-14
norapudmsl, OIepupoBath | Jorapudmel, ornepupyeT MOHATUAMU: | TecTHpoBaHUE
HNOHSTUSMU: JorapudMmuyecKoe | Jorapugmuueckoe  ypaBHeHue U | Pazgen 4
YpaBHEHUE W HEPABEHCTBO, pEIIaTh | HEPABEHCTBO, PEIIAET  OCHOBHbBIE

OCHOBHBIE THUIIBI JIOTAPU(PMUYECKHUX | TUIIBI JOrapu(pMHUUECKUX ypaBHEHUU

YPaBHEHUI U HEPABEHCTB; Y HEPABEHCTB;

OK 01, OK 02, OK 03, TIK 2.2

- ONEpUpOBaTh MOHATHUAMU: CHCTEMA | - ONepupyeT MNOHATHAMH: cucrema | [IpakTuueckue
JUHEWHBIX YpaBHEHUH U ee pellleHue, | JMHEHHBIX ypaBHEHUH U ee peuieHue, | 3anatus Ne 1-31
UCIIOJIb30BAaTh CHUCTEMY JIMHEWHBIX | UCIOJIb3YeT  CHCTEMY  JIMHEWHBIX | TecTupoBaHUE
YpaBHEHUN JUTSt pelieHus | ypaBHEHUN JUTS pemenwust | Paznen 1-6
MPaKTUYECKUX 3a/1ay4; MPaKTUYECKUX 3a/1a4;

- HaxXOJUTh pEIIeHUs NPOCTEHINMX | - HAXOAUT pEIIeHUs NPOCTeHIINX

CUCTEM u COBOKYITHOCTEH | CHCTEM " COBOKYITHOCTEN

paloHaIbHBIX ypaBHEHUI U | pallMOHAJIbHbIX ypaBHEHUH u

HEPABEHCTB; HEPABEHCTB

OK 02

- MPUMEHSITh ypaBHEHUS u|- BBITIOJTHSIET npeoOpaszoBanus | [Ipaktuyeckue
HEPABEHCTBA Ui peuieHus | LEbIX, paloHaIbHbIX u | 3anstus Ne 1-31
MaTEeMAaTHYECKHUX 3aJad M 3aJad M3 | UPPalMOHANbHBIX  BbIpakeHUM U | TecTupoBaHUE
pasmUuYHBIX ~ O0OJacTeld HAyKH W | PElIaeT OCHOBHbIE TUIBI LENbIX, | Pa3nen 1-6

peanbHOU KU3HU;

- MOJEIUPOBATh PEAIbHBIE CUTYaLUU
Ha SI3BIKE anre6p1>1, COCTaBJIATh
BBIPAXKEHUS, YpaBHEHMUS,
HEpPaBEHCTBA 10 YCIOBHIO 3aJa4H,
HCCIIEI0BATh TTOCTPOCHHBIE MOJIEIIH C

UCIIOJIb30BaHUEM allapara ajareopsi;
OK 02

pallMOHAIBHBIX W HPpPalMOHATBHBIX
YPaBHEHUI U HEPABEHCTB;

- MPUMEHSIET ypaBHEHUS u
HEpPABEHCTBA JUISL peleHust
MaTeMaTUYECKUX 3aJad M 3aJad M3
pa3IM4YHBIX  oOOJlacTell HaykKu U
peanbHOU KU3HU;
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3) ®yukuuu u rpadpukm: - omepupyer mnoustusmu: (yakuus, | [Ipakruueckue
- OTICpUPOBATH MOHATUSAMH: | CTIOCOOBI 3amanus QyHKIUH, 007acTh | 3aHsaThs Ne 1-31
byHKIHA, CIOCOO0BI 3a/laHus | OIpENEICHUS u MHOeCTBO | TecTupoBaHue
dbyHKIMKH, 00JACTh ONpeneieHUs M | 3HAYCHUH byHKINH, rpaduk | Paznen 1-6
MHOXKECTBO  3HaueHWH  (QyHKUMH, | QYHKIHH, B3aUMHO  OOpaTHBIE

rpaduk byHKINH, B3aUMHO | (YHKIIUU;

oOpaTtHbIe PYHKINY; - onepupyeT MOHATUSAMH: YETHOCTh U

- OIIEpUPOBATh NOHATUSAMU: YETHOCTh | HEUETHOCTb GbyHKLHY, HYJIH

W HEYETHOCTb (DYHKIUH, HYIH | QYyHKIHH, IIPOMEXYTKH

¢byHKLUY, IPOMEKYTKH | 3HAKOIOCTOSHCTBA;

3HAKOIOCTOSIHCTBA; - CTPOMT M 4YHTaeT rpaduku

- CTpPOMTb M YHUTAaTh Tpaduku | JUHEHHON (YHKUMHU, KBaApaTHUYHOH

JUHEWHOW (QYHKIUHM, KBAJAPATUYHOW | (QYHKIMH, CTENEHHOW (YHKIUH C

(GyHKUMH, CTEeNeHHOW (QYHKIMM C | LeJIbIM IOKa3aTeIeM;

LIEJIBIM TIOKa3aTeNIeM; - ornepupyer HOHSATHSMH:

- OIIepUPOBATh HOHATUSAMMU: | IEpUOANYECKas] byHKLIMS,
epUOANYECKast GyHKIUS, | TPOMEKYTKH MOHOTOHHOCTH

IPOMEKYTKU MOHOTOHHOCTH | (pyHKIIMH, TOYKHU IKCTpEeMyMa

byHKIMH, TOYKH IKcTpemMyMa | GyHKIUH, HauOoJbIIEe u

byHKuuN, HauOoJIbIIEe U | HaUMeHbIllee 3HaYeHUs (QyHKIUM Ha

HavMEHbIIee 3HaueHHs] (QYHKIWU HA | IPOMEXKYTKE, HCIOJIb3YeT UX s

IPOMEXYTKE, HCHOJIb30BaTh WX Ul | UCCIENOBaHMUsS (YHKLIMH, 3aJaHHON

uccieioBaHus  (YHKIMH, 3aJaHHOU | TpaduKoM;

rpadukom; - olepupyeT MOHATUAMU: TpapuKH

- OIEpUPOBATh MOHATUSAMH: TpapUKHU | TOKA3aTEINBHOM, JToTapu(pMUIECKON 1

MI0KAa3aTeIbHOM, JIOrapu(pMUIECKON U | TPUTOHOMETPHUYECKHUX GyHKIMH,
TPUTOHOMETPUUYECKUX ¢GyHKUMH, | ©300paXkaTb MX HAa KOOPIMHATHOM

n3o0paxaTb HMX Ha KOOPJIMHATHOW | IJIOCKOCTM W  UCIOJb30BaTh  JJIs

IUIOCKOCTH ¥ WCIONBb30BaTh JUIsl | PELICHUs ypaBHEHUN U HEPABEHCTB;

pELICHNUS] YPABHEHHUI U HEPABEHCTB; - u3o0pakaTb Ha KOOPJIWHATHOMN

- u300paxaTb Ha KOOPAMHATHOM | INIOCKOCTH  TpaduKu  JTHUHEHHBIX

IUIOCKOCTH  IpaduKu  JMHEWHBIX | ypaBHEHUH W HUCHOJIb30BaThb HUX IS

YPaBHEHMH W HCIIOJIb30BaTh WX JUI | PELICHMS CHCTEMBI JUHEWHBIX

peleHus CUCTEMBI JIMHEWHBIX | YPAaBHEHMIA;

YpaBHEHU;

OK 01, OK 04, T1K 2.2

- HCIONb30BaTh rpaduku (QYHKIUM | - ucnosnb3yeT rpapuku pyHkuuit 1 | [lpaktuueckue
JUISl pelIeHus] ypaBHEHU; peleHNs ypaBHEHUH; 3ansaTus Ne 1-31
- HCIonb30BaTh rpaduku GYHKIUH | - ucronb3yeTr rpaduku ¢GyHkuil s | TectupoBanue
JUIL  WCCIENOBaHUS IPOLIECCOB U | MCCIENOBAaHUSA IIPOLIECCOB u | Paznen 1-6

3aBUCHUMOCTEH MpH pEIIeHUuU 3aaady
U3 JIpyTuX Yy4eOHBIX NpPEIMETOB U

peanbHOI JKU3HHU, BBIpaXKaTh
dbopmMynaMu  3aBUCHMOCTH  MEXIY
BEJIMYUHAMHU;

- HCIOJIb30BaTh TIpauku QyHKIHHA
JUIL  WCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEHl M3 JAPYrux Yy4eOHBIX

JUCLUILUINH.
OK 01, OK 02, OK 04, TIK 2.2

3aBUCHUMOCTEH NpH pPELICHUH 3a]ad
U3 JIpyrux Y4eOHBIX NPEIMETOB MU
peasbHON KHU3HH, BBIpa)KaeT
dbopmynaMu  3aBUCUMOCTH  MEXITY
BEJIMYMHAMU;

- UCIOJIb3YeT rpa@uKu PYHKIMH 11
HCCIIEI0OBaHUS IIPOLIECCOB u
3aBUCHUMOCTEH M3 JIpYruX Yy4eOHBIX
JUCLUIUINH.
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4) HavaJja
aHaJIn3a:

- OTIepUPOBATH
[IOCIEA0BATEIBLHOCTD,
apudmeTnueckas M TeOMETpHUUYECKas
IIPOIPECCHH;

- OTIepUPOBATH MIOHSATHUSIMH:
OECKOHEYHO yObIBaroIas
reOMEeTPHUECKasi MPOTrpeccHsi, CyMma
OECKOHEYHO yOBbIBaroIIei
TEOMETPHYECKOM IPOTPECCHH;
3a/1aBaTh [TOCJIE0BATEILHOCTH
pa3IMYHBIME CIIOCO0AMU;

- HCII0JIb30BaTh CBOMCTBA
MOCIIE0OBATEIHHOCTEN W Mporpeccuit
JUISL  peIICHHWS  peaJbHBIX  3ajad
MIPHUKJIATHOTO XapaKTepa;

OK 06

MaTEeMaTH4Y€CKOIo

IIOHATUAMMU

- OnepupyeT MOHSATHSIMH:
MOCJIEI0BATEIBHOCTb,
apudmernyeckass U reoMeTpUIecKas
MIPOrPECCUH;

- OIepUpyeT MOHITHIMH: OECKOHEYHO
yObIBaromas reoMeTpuyecKas
mporpeccusi, CymMMa  OECKOHEYHO
yOBIBarOIICH reoMEeTPUYECKOMN
MIPOTPECCUU; 3aJaeT
MOCIIEAOBATEIbHOCTH  Pa3IUYHBIMU
criocobamu;

- UCIIONIB3YET CBOICTBa
MOCJIEIOBATEILHOCTEN U MpOrpeccuit
JUIsL  pelleHHs]  peajbHBIX  3ajay
MIPUKJIAJTHOTO XapaKTepa;

IIpakTrueckue
3ansaTus Ne 32-39
TectupoBanue
Pazngen 7

- OIEpUPOBATH
HEIpepbIBHAS
IIPOU3BOHAS
UCIIOJIb30BaTh TEOMETPUYECKUI U
¢u3nYeCKUi CMBICII  IPOU3BOJHOMN
JUIsl pELLICHNUs 3a/a4;

- HaxOJIUTh IIPOU3BOHBIC
3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH
IIPOU3BO/IHBIC CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIMIA;

- WCHOJIb30BaTh IPOU3BOJHYIO JUIS
UCCIIEI0OBAHNS ¢byHKIMN Ha
MOHOTOHHOCTb M DKCTPEMYMBI,
IPUMEHSITh pE3yJIBTaThI
WCCIICJOBAHHUS K ITOCTPOEHHUIO
rpauKoB;

- WCHOJIb30BaTh IPOU3BOJHYIO JUIS
HaXO0X/ICHUs HAUTY4IlIEro peuIeHUs B
MPUKIIATHBIX, B TOM qucie
COLIMAIbBHO-DKOHOMUYECKHUX,

3a1a4ax;

OK 01, OK 04, OK 07, 11K 2.2

MTOHSTHSIMH:
byHKIHS,
byHKINH,

- ornepupyer MOHATHIMMU:
HenpepbIBHAS byHKIHA,
Ipou3Bo/iHAs (YHKIMHU, UCIOIb3YyeT
TEOMETPHUECKUI U (PU3UUECKUI
CMBICII IIPOU3BOJHOM IJIsl PELIEHUs
3ajad4;

- HaXOIUT IIPOU3BOJHBIE
AJIEMEHTAPHBIX (PYHKLMH, BBIYUCIATH
IIPOU3BOJHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (PYHKIINIA;

- HCHOJb3YET MPOU3BOJHYI JUIS
HCCIIeI0BaHUS byHKIIN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI,
MPUMEHSIET pe3ysbTaThl
WCCIIEJOBAHMS K IIOCTPOEHHUIO
rpauKoB;

- HCHOJb3YEeT MPOU3BOJHYIO JUIS
HAXO0X/ICHNS HaWIy4IlIero penieHus B
IIPUKIIAIHBIX, B TOM qucie
COLIMATIbHO-3KOHOMMYECKHUX,
3aja4ax;

[IpakTrueckue
3angaTus Ne 32-39
TectupoBanue
Paznen 7

- OTIEPUPOBATH TOHSATHUSIMHU:
nepBooOpazHas u UHTETpal,
OHUMATh TeOMETPUUECKUI "
(¢u3nUecKuil CMBICI HHTETpaa;

- HaXOJUTh epBooOpaszHbIe
AIIEMEHTAPHBIX (PYHKIHUH, BHIYUCIATH
uHTerpan mo ¢opmyne HeioroHa-
Jleiibuuma;

- pemath NPUKIIAJHBIC 33/1a49H, B TOM
YHCIIEe COLUAIBbHO-3KOHOMHYECKOTO U
(Gu3nIecKOro Xapakrepa, CpeacTBaMu
MaTeMaTHYeCKOro aHaJIN3a

OK 01, OK 07

- ornepupyer MTOHATHUSIMHU:
nepBooOpazHas U MHTErpal,
MOHUMAET TeOMETPUICCKUI "
¢bu3nUecKuil CMBICI HHTETpaa;

- HaXOJUT nepBooOpa3Hble
AIIEMEHTAPHBIX (DYHKIU, BHIUYUCIAET
uHTerpan mo ¢opmyne HproToHa-
Jleiibuma;

- pelaeT NpUKIaAHbIE 33a4d, B TOM
quCIie COLUAIBbHO-DKOHOMUYECKOTO U
(bu3NYECKOro Xapakrepa, CpeCTBaMU
MaTeMaTHYeCKOro aHAJIN3a;

[IpakTrueckue
3ansaTus Ne 40-42
TectupoBanue
Paznen 8
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5) MHo:xecTBa H JIOTHKA: IIpakTrueckue

- ONEepUpPOBATH MOHATHAMU: | - onepupyer MOHATUAMH: | 3aHATHS Ne 43-47
MHOECTBO, onepanuu HaJl | MHOXECTBO, onepanuu Haj | TectupoBaHue
MHOECTBaMU; HCIIOJIb30BATh | MHOKECTBAMM; ucnonb3yet | Pa3nen 9
TEOPETHUKO-MHOKECTBEHHBI amnmapar | TCOPETUKO-MHOXECTBEHHBIN armapar

JUIsl ONMCaHUs PEAbHBIX IMPOLIECCOB | Uil OMMCAHUSl pPEalbHbIX MPOLECCOB

W SIBIICHUW, TpU PEIICHUM 3a7a4 U3 | U SIBJICHUM, MpPU PELICHUU 3a1ad U3

JIPYTUX y4eOHBIX MMPEIMETOB; JIPYTUX y4eOHBIX MPEAMETOB;

- ONepUpoOBaTh MNOHSATUSAMU: | - onepupyeT MIOHATHUSIMHU:

ONpEeNEeTICHUEe, TEOpeMa, CIEJICTBHE, | ONpPENENICHUEe, TEOpEMa, CIEACTBUE,

JI0Ka3aTeNbCTBO. J10Ka3aTeNbCTBO.

OK 01, T1K 2.2

I'eomerpus

- ONepUpOBaTh NOHATUSMU: TOYKA, | - OINEpUPYET NOHATUSAMU: TouKa, | [IpakTHueckue
npsimMasi, IIIOCKOCTb; npsiMasi, II0CKOCTb; 3ausaTus Ne 48-65
- IPUMEHATh aKCUOMBI CTEPEOMETPUH | - IPUMEHSIET aKCUOMBI cTepeomMeTpun | TecTupoBaHue

U CIEACTBUS HM3 HUX IIPU PELICHUH
TEOMETPUUYECKUX 3a7ay;

- OIEpUPOBATH HOHSITUSAMU:
[1apaJuIeIbHOCTD u
NEePIEHAUKYJSIPHOCTE  HPSMBIX U
MJIOCKOCTEI;

- KIaccupuUUpoOBaTH  B3aUMHOE
pacnosoKeHue IPSIMBIX "
IJIOCKOCTEN B MTPOCTPAHCTBE;

- OIIEpUpPOBAThH HOHSATHSMH:
JIBYI'PaHHBIN yroi, rpaHu
JBYTPaHHOIO yria, pebpo
JIBYTPAaHHOI'O yIJa, JIMHEHMHBIM yrou
JBYTPaHHOI'O yTIja, rpajycHas Mepa
JIBYTPAHHOI'O yTJIa;

U CICACTBUA U3 HHUX IIpU PCUHICHUU
IrCOMCTPHUUCCKHUX 3a1a4,

- ornepupyer MOHATHUSIMU:
[1apaJUIEIbHOCTD "
NEPIEeHIUKYIIPHOCTh  NPSMBIX U
IUIOCKOCTEM;

- KJIaccupuImpyer B3aMMHOE
pacrosoKeHue IIPSIMBIX "
IJTIOCKOCTEN B MTPOCTPAHCTBE;

- ornepupyer MOHATHIMMU:
JIBYI'PaHHBIN yroll, rpaHu
JByTPaHHOI'O yria, pebpo

JIBYTPaHHOI'O yIJja, JIMHEHMHBIM yroil
JBYTPaHHOI'O YIJIa, IpaaycHas Mepa
JIBYTPaHHOI'O yTIJIa;

Pasznen 10-12

OK 01, OK 05

- OIIEpUPOBATH MOHATHSAMU: | - olepupyer noustusaAmHu: | I[Ipakrnueckue
MHOTOTPaHHUK, BBIMYKJIBIi U | MHOTOTPaHHUK, BBIMYKJIBIi u | 3anstust Ne 48-65
HEBBITYKJIbINA MHOT'OI'PAHHUK, | HEBBITYKJIbII MHOTOrpaHHuK, | TectupoBanue
DIIEMEHTBI MHOTOTPaHHUKA, | DIEMEHTHI MHOTOTpaHHuKa, | Paznen 10-12
IIPaBUJIbHBIN MHOTOTPAaHHUK; IIPaBUJIbHBI MHOTOTPaHHUK;

- pacro3HaBaTh OCHOBHBIE BHJBI | - PpAacro3HaeT OCHOBHBIE  BHJBI
MHOTOTPaHHUKOB (mupamuza, | MHOTOITpaHHUKOB (nmupamuaa,

npu3Ma, MPSIMOYTOJIbHBIN | IpU3Ma, MPSIMOYTOJIBHBIT
napajuienenunesa, kyo); napajuiesenunes, Kyo);

- KJIacCU(UIIUPOBATH | - KJIACCU(UIUPYET MHOTOTPAaHHUKH,
MHOT'OTPaHHUKH, BbIOMpas | BbIOUpas OCHOBaHHUA JIniE:

OCHOBaHUs Juid  KiIaccupuKanuu | kiaccupukanuu  (BBIMYKIbIE U

(BBITTYKJIBIE 51 HEBBIITYKIIBIE | HEBBINYKIIBIE MHOTOTPaHHUKH,
MHOTOTPaHHHKH, MPAaBUIIbHBIE | IPABUIbHBIC MHOTOTPaHHHKH,
MHOTI'OI'paHHUKH, IpsAMBIC " | IIpSAMBIC n HAKJIOHHBIC IIPHU3MBI,

HAKJIOHHBIE MPU3MBI, | TapaJUIeNIeIUIE/Ib]);

napasuiesenumne/sibl);

OK 01, OK 03
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- OIICpUPOBATH MOHATHUAMU: CCKYIIAsd
IIJIOCKOCTB, CCUCHUC
MHOT'OT'PaHHUKOB;

- OOBICHATE IMPUHIMUIIBI ITOCTPOCHHA
CG‘IGHI/If/'I, HCIIOJIB3YsA MCETOJA CJICAOB,
CTPOUTb CCUYCHUA MHOI'OI'PAHHHUKOB

METOI0M CJICIIOB, BBITIOTHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEeKU U3
PUCYHKOB  MPOCTBIX  OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHHU3Y;
OK 01, OK 03, TIK 1.2

- OmepupyerT MOHITHSIMH: CEKYIIast
TUIOCKOCT, CeueHHe
MHOTOTPaHHUKOB;

- OOBSCHSICT MPHHIHUIBI TOCTPOCHHUSI
CCUCHH, MCHOJB3ys METOJ| CIE/IOB;
CTPOMT CEYCHUS MHOTOTPAHHUKOB
METOOM CJIEIIOB, BBITIOJTHSIET
(BBIHOCHBIC) IIJIOCKHE YEPTEKH W3
PUCYHKOB  MPOCTHIX  OOBEMHBIX
buryp: BUI1 CBepXy, COOKY, CHH3Y;

IIpakTrueckue
3aHATHs Ne 48-65
TectupoBanue
Pasnen 10-12

- pemaTh 3aJjayd Ha HaXOXKIECHUE
FEOMETPUUYECKUX BEJIMYMH 1o
oOpa3uam Win aJIropuT™MaMm,
IPUMEHSISI U3BECTHBIE aHAJTUTHUUECKHE
METO/BbI MPU PELICHUU CTAaHAAPTHBIX
MaTeMaTHYECKUX 3aja4 Ha
BBIYUCIICHUE yTJIOB MEXTY
CKpEIIMBAIOIIUMUCS TPSIMBIMH,
MEXIYy HOpsIMOM M  IJIOCKOCTBIO,
MEXY IUIOCKOCTSMHU, JBYIPAaHHBIX
YTJIOB;

OK 02, OK 05, TIK 1.2

- pe€mact 3aaadd Ha HaXO0XIACHHUC
reOMCTPHUICCKUX BCIIMYHH 1o
o6pa3uaM NI ajiropurMam,
MNPUMCHAA U3BCCTHBIC aHAJIUTHUYCCKUC
MCTOJbI IIpU PCHICHHUH CTAaHIAPTHBIX
MATEMAaTHYCCKUX 3aga4 Ha
BBIYUCJICHUC YrijoB MCXKIY
CKpCIIMBAOIINMHCA MMPpAMBIMH,
MCKIAY HpHMOﬁ U IINIOCKOCTBIO,
MCXKAY IINIOCKOCTAMH, ABYI'PAHHBIX

YIJIOB;

[IpakTnueckue
3anstust Ne 48-65
TectupoBanue
Paznen 10-12

- BBIYUCIIATH OOBEMBI M IUIOIIAIU
MOBEPXHOCTEN MHOTOT'PaHHUKOB
(mpu3ma, mupaMua) ¢ IpUMEHEHUEM
GbopMys, BBIYUCISATH COOTHOIICHUS
MEXAYy IUIOIAJIMH IOBEPXHOCTEM,

- BBIYUCIIAET OOBEMBI M IUIOIIATU
MMOBEPXHOCTEN MHOTOT'PaHHUKOB
(mpu3ma, mupaMuaa) ¢ IPUMEHEHUEM
dbopMys, BBIYHCIATH COOTHOIICHUS
MEXIYy IUIOIAJsIMU IOBEPXHOCTEH,

[IpakTuyeckue
3ansTust Ne 48-65
TectupoBanue
Paznen 10-12

o0beMaMH MOJOOHEBIX | 00BEMaMU MOJOOHBIX

MHOTOIPAHHUKOB; MHOT'OTPAaHHUKOB;

OK 01, 0K 02,1IK 1.2

- ONepUpoOBaTh MOHATUSIMU: | - ONIEpUPYET MOHATUAMU: cummeTpus | [IpakTuueckue
CUMMETpHUS B TMPOCTPAHCTBE, IIEHTp, | B MPOCTPAHCTBE, IIEHTP, oOch U | 3aHsaTus Ne 48-65
OCh U IJIOCKOCTh CUMMETPHUH, LEHTP, | INIOCKOCTh CUMMETPHH, LIEHTP, OCh U | TecTupoBaHue

OCb M  IUIOCKOCTb  CUMMETpPUHU
urypsr;
- U3BJEKaTh, NpeoOpazoBbIBaTh U

UHTEPHPETHPOBaTh HMHMOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax,  MpeICTaBICHHYHO  Ha
yepTrexax U pUCyHKax;

- IPUMEHSATh FeOMETpUUECKUEe (PaKThl
JUISL  pEIICHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEANONAralX HECKOIbKO

IaroB  penieHus, €ClIu YCIOBUSA
NpUMEHEeHHUs 3aJ1aHbl B IBHOM (hopme;
- IIPUMEHSATH pocTenmmne
[IPOrpaMMHBIE cpencTaa u

3JIEKTPOHHOKOMMYHUKAIIHOHHBIE
CUCTEMBI pu peleHnu
CTEpEOMETPUYECKUX 3a/1aY;

- HPUBOINUTH IpUMEPbI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B

IJIOCKOCTh CUMMETPUU (QUTYPBI;

- W3BJIEKAET, MpeoOpa3oOBBIBACT M
UHTEPIPETUPYET HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX IE€OMETPUYECKHUX
¢urypax,  IpeACTaBICHHYIO  Ha
4epTeKax U pUCYHKAX;

- IPUMEHSIET TeoMeTpuuecKue (haKThl
JUIsL PEIIEHUs CTEPEOMETPUUYECKUX
3ajad, MPeanoJaraMx HECKOJIbKO

IaroB  peUIeHus, €ClIM  YCJIOBUSA
MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe;
- IIPUMEHSET [IpOCTENIINE
IIpOrpaMMHBbIE cpeacTsa "

SJICKTPOHHOKOMMYHUKAITUOHHBIC

CHUCTEMBI pu penmeHnu
CTEPEOMETPUYECKUX 3a/1a4;
- MIPUBOJUT IIPUMEPBI

MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B
OpUpPOJIE€ M KHU3HU, pPACIO3HAET

Pasznen 10-12
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IPUpPOE U JKU3HHU, PACIIO3HABATh
IPOSIBIICHUE 3aKOHOB TE€OMETPUU B
UCKYCCTBE;

- IPUMEHSATH MOJIyYEeHHbIE 3HAHUS Ha
IIPAKTHKE: aHAJIU3UPOBAaTh PEAJbHBIC
CUTyallUd M TPUMEHATb H3Yy4YEHHBIE

IIOHATUA B mponecce IIOUCKa
pelieHus MaTeMaTH4IeCKU
c(hopMyIMPOBAHHON MPOOJIEMEI,

MOJICIIMPOBATh peAbHbIC CHTYaIluU
Ha S3BIKE TEOMETPUH, HCCIIEI0BAThH
MIOCTPOCHHBIC MOJIeIT! c
UCIIONIb30BAHUEM  TeOMETPUUYCCKUX
NOHATUI W TeopeMm,  ammapara
anreOpbl, pemarb  NPAKTHYCCKHE
3a]]auu, CBSI3aHHBIC C HAXOXKICHHEM
TCOMETPHYCCKUX BEIIMYUH;

OK 01, OK 02, OK 03, OK 05, IIK
1.2

NPOSIBJIICHUE 3aKOHOB T'E€OMETPUU B
HCKYCCTBE;

- IPUMEHSET MOTYYCHHbBIC 3HAHUS Ha
NPaKTUKE: aHaJIM3HPYeT peabHbIC
CUTyalldd W TIPUMEHSATh H3yYCHHBIC
MOHATUS B Tpollecce  TIOMCKa
peLeHHs MaTeMaTHYECKU
chopmynupoBaHHOM poOJIEMBI,
MOJICIUPYET peabHble CUTYyallud Ha
SI3BIKE TCOMETPHH, UCCIIeyeT
MIOCTPOCHHBIE MOJIeTTN c
UCTIOJIB30BAHUEM  T€OMETPUYECCKHX
MOHATUA W TEOpeM,  ammapara
anreOpbl,  pemaer  MPaKTHYECKHUE
3aJjauy, CBSI3aHHBIE C HAXOXKJICHHEM
re€OMETPHUECKUX BEITHYHH;

- OIlepUPOBATh HOHSATHAMM:
MHOTOTPaHHHK, BIMCAHHBIN B chepy
W OIMCAaHHBIA OKOJO cdepsl, chepa,
BIIMCAHHAsT B MHOTOTPAaHHHUK WA
TEJIO BpAlllEHUS;

- BBIYUCISITH COOTHOUICHUS MEXKIY
IUIOINASIMU HOBEPXHOCTEH U
00BbeMaMy TOHOOHBIX TET;

- U300paxaTh U3ydaembie QUTYpPbI OT
PYKH H C TPUMEHEHHEM IPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YepTEeXKU M3 PUCYHKOB MPOCTHIX
00beMHBIX  (GUryp: BUA CBEpXY,
cOOKy, CHU3Y, CTPOUTH CEUEHUS Tell
BpAIICHHUS;

- U3BJEKaTb, HMHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, MIPEACTABICHHYIO Ha
yepTexkax U pUCYHKax;

OK 01, OK 03

- onepupyer HOHATUSMMU:
MHOTOTpaHHHK, BIMCAHHBIN B chepy
W OINMCaHHBIA OKOJO cdepsl, chepa,
BIIMCAaHHAsT B MHOTOTPAaHHUK WU
TEJIO BpAIllEHUS;

- BBIYUCIISICT COOTHOIICHUS MEXIY
IUIOIIASIMU MOBEpXHOCTEH u
00beEMaMH TOHOOHBIX TET,

- u300paxaer uzydaeMmbie (pUrypel oT
PYKH W C TPUMEHEHHEM TIPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

- BBINOJHSET (BBIHOCHBIE) IIOCKUE
YepTeX)KU M3 PUCYHKOB HPOCTHIX
00beMHBIX  (GUryp: BHUA  CBEpXY,
cOOKy, CHH3Y, CTPOMT CEUYEHHS Tel
BpAIICHHUS;

- U3BJEKAeT, HWHTEPHpPETHPYET M
npeoOpa3oBbIBacT HH(OpMaLMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX
¢urypax,  MpeACTaBICHHYHO  Ha
yepTekax U pUCyHKax;

[IpakTuueckue
3anasTust Ne 48-65
TectupoBanue
Paznen 10-12

- OIEepPUPOBATH
IVUTHHAPHYECKas MTOBEPXHOCTH,
oOpazyromiue LHWJIMHAPUYECKOM
MOBEPXHOCTH, IMJIMHIP, KOHUYECKast
MOBEPXHOCTb, oOpa3yromue
KOHMYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas HIOBEPXHOCTh;
pacrio3HaBartb Tena BpAICHHS
(unnuHOp, KOHYC, cdepa U Mmap);
OOBSACHATH CIOCOOBI MOJIyYEeHHUS Tell
BpALICHHUS; KJ1accu(UIUpoBaTh
B3aWMHOE pacroiokeHne chepsl u

IOHATHUAMMU

- ornepupyer
HWIMHpUYECcKast MTOBEPXHOCTb,
oOpazyroriue LWJIMHIPUYECKON
MOBEPXHOCTH, IWIMHJIpP, KOHUYECKast
MTOBEPXHOCTb, oOpa3yrorue
KOHHUYECKOW IOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTb;

pacro3Haer Tena BpallleHus
(umnuHOp, KOHYC, cdepa W wiap);
OOBSACHATH CIOCOOBI MOJyYEHHUs Tel
BpAICHUS; KJ1accu(uIpoBaTh
B3aMMHOE pacnojiokeHue cdepsl u

IIOHATUAMMN:

IIpaxTrueckue
3ansaTHs Ne 48-65
TectupoBanue
Pasgen 10-12
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IIJIOCKOCTH, OnecprupoBaTh
IOHATHUAMU IHapOBOI\/'I CETMCHT,
OCHOBAHUC CETMCHTA, BBICOTA

CEerMeHTa, AapOBOM CJIOM, OCHOBAHUE
IapOBOTO CJIOS, BBICOTA MIAPOBOIO
CJI051, IIAPOBOM CEKTOP;

- BBIYHCIATHL OOBEMBI H IIomaiaun

HOBerHOCTeﬁ TCII BpaH_[eHI/IH,
I‘GOMeTpI/I‘IGCKI/IX TCII C HpI/IMeHeHI/ICM
bopmyur;

OK 01, 0K 03,TIK 1.2

IIJIOCKOCTH, OnecprupoBaTh
INOHATHUAMMN: mapOBoﬁ CEI'MCHT,
OCHOBAHUC CCI'MCHTA, BBICOTA

CEerMeHTa, apOBOM CJIOW, OCHOBAaHHUE
IapOBOTO CJIOSI, BBICOTA IIIAPOBOTO
CJI051, IAPOBOM CEKTOP;

- BBIYHCISACT OOBEMBI M INIOIIAAH
MMOBEPXHOCTEH Tell BpaleHusl,
F€OMETPUYECKUX TeJl C IPUMEHEHUEM

hopmyur;

- OIEpUPOBATH IIOHATHEM BEKTOpP B
IIPOCTPAHCTBE;

- BBIIOJIHATH JIEUCTBUS CIIOKEHUS
BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXKEHHMS BEKTOpa Ha  4YHCIIO,
OOBSACHATH, KAKUMH CBOMCTBAMU OHU
o0lagatoT, NPUMEHATh  I[PABUIIO
napajuieenunesa;

- OIIEpUPOBATH MOHATUAMU:
JIEKapTOBBI KOOPJIMHATHI B
IIPOCTPAHCTBE,  BEKTOP,  MOJIYJIb
BEKTOpa,  PaBEHCTBO BEKTOPOB,
KOOPJMHATBI BEKTOPA, YroJll MEeXAy
BEKTOpaMHU, CKIIPHOE
IIPOU3BECHUE BEKTOPOB,
KOJUIMHEApHbIE W KOMILUIAHAPHBIE
BEKTOPBI;

- HaxoIWTh CYMMY BEKTOPOB U
IIPOU3BEJICHUE BEKTOpa Ha YHUCIIO,
YIOJd MEXAY BEKTOPAMH, CKaJISIPHOE
[IPOU3BEJICHUE, PACKIIAbIBATL BEKTOP
o JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

- 33]1aBaTh IJIOCKOCTh YPABHEHUEM B
JIEKApTOBOM  CHCTEME KOOPAMHAT;
NPUMEHSTh T€OMEeTpUYecKue (axThl
JUIL  PELICHHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOIararoiuX HECKOJIBKO

IaroB  pEUICHUs, €CIU  YCIOBHUS
MIpUMEHEHUS 3a/1aHbl B IBHOU (popme;
- perarb MPOCTENILINE
reOMETPUYECKUE 3a7a41 Ha
MIPUMEHEHHNE BEKTOPHO-

KOOPAWHATHOT'O METO/1a;
- pfliaTth 3aga4d Ha O0Ka3aTCJIbCTBO

MATEMATHYCCKUX OTHOIIIEHUH nu
HaXO0XJICHUC reOMETPHUICCKUX
BCIIMYHUH oo 06pa3uaM nin

ajIropurMaM, MNpUMCHAA HW3BCCTHBIC
MCTOJbI IPU PCHICHUU CTAHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4.

OK 01, 0K 03,1IK 1.2

- ONepUpyeT TMOHATHEM BEKTOp B
IIPOCTPAHCTBE;

- BBINOJHSAET JACUCTBUS CIIOKEHMS
BCKTOPOB, BbIUUTAHUA BCKTOPOB H
YMHOXKEHUSI BEKTOpa Ha  YHCJIO,
00BACHSACT, KAKUMH CBOMCTBAMU OHU
o0nagaroT, MpPUMEHsSET  IPaBUIIO
napajuiesIenuIe 1a;

- OIlepUpYEeT HMOHATUSAMHU: JEKAPTOBBI
KOOpPAWHATLL B IMPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PaBEHCTBO
BCKTOPOB, KOOPAHWHATLL BCKTOpa,
yrojl MEXIy BEKTOpaMH, CKaIsIpHOE
IIPOU3BE/ICHNE BEKTOPOB,
KOJJIMHEAapHble M KOMILUIaHApHbIE
BEKTOPBI,

- HaxoJUT CyYMMY BEKTOPOB H
IPOM3BEACHUE BEKTOpa Ha 4YHCIO,
YroJl MEXAY BEKTOpPaMH, CKaJIPHOE
IIPOU3BEICHUE, PACKIIAIbIBAET BEKTOP
1o JIBYM HEKOJUJIMHEApHbIM
BEKTOpaM;

- 3a/laeT IUIOCKOCTb YPaBHEHUEM B
JIEKApTOBOM  CHCTEME KOOPJMHAT;
IPUMEHSIET TeOMeTpUYecKre (aKThl
JUISL  pEIIeHUs] CTePEeOMETPUUYECKUX
3aJa4, MPEIIOJIaraloliuX HECKOJIbKO

IaroB  pEelIeHus, €CIM  YCJIOBUSA
NpUMEHEHHUs 3aJlaHbl B IBHOM (hopme;
- peraer IpocTenIne
F€OMETPUYECKHE 3a7a4u Ha
IIPUMEHEHHE BEKTOPHO-

KOOPJMHATHOTO METO/IA;
- pemaeT 3aJaud Ha JI0Ka3aTeIbCTBO

MaTEMATUYCCKUX OTHOIIIEHUH u
HaXOKJICHHE reOMETPHUECKUX
BEJIMUYMH 1O  obpasuaMm  WIK

ajropuTMaMm, IMNPHUMCHASA UH3BCCTHBIC
MCTOJBI IMPU PCIICHHUUN CTAHAAPTHBIX
MATEMAaTHYCCKUX 3a1a4.

[IpakTnueckue
3anstust Ne 48-65
TectupoBanue
Paznen 10-12
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BeposiTHOCTB M CTATHCTHKA

- OIIepUPOBATh HOHATHAMM:
CIIy4alHbI JKCHEPUMEHT (OIBIT) U
cilyyaiiHoe COOBITHE, 3JEMEHTapHOe
coObITHE  (JIEMEHTapHBIA  UCXOJ)
cilyyaiiHoro OIIbITA, HaXO/UTh
BEPOSTHOCTH B OTIBITAaX c
PaBHOBO3MOXHBIMU Clly4ailHBIMU
COOBITUSIMH, HaXOJUTh U CPaBHHUBATH
BEPOSITHOCTH COOBITUH B M3YyYEHHBIX
CIIy4alHBIX JKCIIEPUMEHTAX;

- HaxoguTb M  (OPMYJIHUPOBATH
COOBITHS: nepeceyeHue u
0o0beIMHEHHEe  JAHHBIX  COOBITHUH,
coObITHE, IIPOTHUBOIIOJIOKHOE
JAHHOMY COOBITHIO, I0JIb30BaThCs
nuarpammamu Jitniepa u Gopmymnon
CJIO’KEHUS BEPOSITHOCTEH npu
pelIeHNH 3a1a4;

- OIIEpUPOBATh NOHATUSAMMU: YCIOBHAs
BEPOSITHOCTH, HE3aBUCHMBIE COOBITHS,
HaXOJIUTh BEPOSATHOCTU C IOMOILBIO
npaBUia YMHOXEHHS, C TOMOIIBIO
JiepeBa ClIy4yailiHOTO OIbITa;

- IIPUMEHSATH KOMOMHATOpHOE
IPaBUIO YMHOXXEHHUS IPU PELICHUU
3ajay;

- OIIEpPUPOBATh
UCTIBITAHNE,
UCTIBITAHUS,
ycrex W
BEPOSTHOCTH
HE3aBUCHMBIX

HOHSATHSAMH:
HE3aBUCHUMBIE
cepuss  MCIIBITAHUM,
HEyJada,  HaxOJWUTh
cOOBITHM B  cepuu
WCIIBITAHU I 10
IIEPBOTO ycmexa, HaXOIUTb
BEPOATHOCTH COOBITUH B  cepuu
ucneiTanui bepnyiny;
OK 01, OK 04, 1K 2.2

- ONEepUpPYET MOHATUAMU: CIydalHbIN
AKCIIEPUMEHT (OMNBIT) U CIy4yaiHOE
coObITHE, DJIEMEHTapHOE COOBITHE
(37IeMEHTapHBIM HUCXO0M) CIy4ailHOro
OMbITa, HAXOAUTh BEPOSATHOCTU B
OTIBITaxX c PaBHOBO3MOXKHBIMH
CIIy4alHBIMU COOBITUSIMH, HaXOJUTh
U CpPaBHUBATh BEPOSTHOCTH COOBITUH
B M3YYEHHBIX CIIy4aiHbIX
IKCIIEPUMEHTAX;

- HaxXoIuT U (HOpMyIUpYyeT COOBITHS:
nepeceueHre U 00beTUHCHHE TAHHBIX
COOBITHH, COOBITHE,
MPOTUBOMIOJIOKHOE JTAaHHOMY
COOBITHIO, MOJIb30BATHCS
auarpamMmamu Jitniepa u hopmysoi
CIIOXKEHHS BEPOSTHOCTEMH npu
pEIICHUH 33]1aY;

- OmepupyeT MOHATUAMHU: YCIOBHAs
BEPOSTHOCTH, HE3aBUCHMBIE COOBITHS,
HAXOJUT BEPOATHOCTH C MOMOIIBIO
MpaBWia YMHOXEHUS, C IOMOIIBIO
JIepeBa CIy4YaiHOTO OTbITA;

- IIPUMEHSET KOMOMHaTOpHOE
MPAaBUJIO YMHOXXEHUS TPU PELICHUU
3ajay;

- OTepupoOBaThH
UCIIBITAHUE,
UCIIBITaHUS,
ycrmex |
BEPOATHOCTH
HE3aBHCHMBIX

MMOHSATHSMM:
HE3aBHCHUMBIC
HUCIIBITAHUH,

HaxOJIUT

cepust
Hey/aua,
COOBITM B  cepuu
VCIIBITAHU I ity
IIEPBOTO ycmexa, HaXOIUT
BEPOATHOCTH COOBITUII B  Cepuu
ucneITanui bepnyinu;

[IpakTnueckue
3ansaTust Ne 43-47
TectupoBanue
Paznen 9

- ONepUpoOBaTh
Ciy4aitHas BEJINYMHA,
pacnpeneneHue BEPOSITHOCTEM,
Jyarpamma pacipeeseHus;

- CpPaBHHMBATh BEPOSITHOCTH 3HAYEHUU
CIIy4aitHOM BEJIMYUHBI o
pacupeieneHnui0 WiIh C TOMOIIbIO
JUarpaMm;

IOHATHUAMMU

- OIepUpyeT MOHATUAMM: CllydailHas
BEIIMYNHA, pacnpezeneHue
BEPOSITHOCTEM, auarpaMmma
pacnpezeneHus;

- CpPaBHHMBAET BEPOSITHOCTH 3HAUEHUH
CITy4aitHOM BEJIMYMHBI o
pacnpeiiesieHu0 WA C TOMOUIBIO
JMarpamm;

- ONEpUPOBATH MOHSITHEM | - onepupyer MOHSATHEM
MaTeMaTUIeCKOT0 OKHIAaHHUs, | MATEMAaTHICCKOTO OXKHIaHUS,
MIPUBOJIUTH MIPUMEPHI, KakK | IPUBOJUTH MIPUMEDBI, Kak
MIPUMEHSIETCS MaTeMaTUYECKOE | MPUMEHSIETCS MaTeMaTH4IeCKOe
OXKUJAHUE  CIIyYalHOW  BEJMYMHBI | OKUJAHUE  CIIyYaHHOW  BEJIMYHMHBI
HaXOJUTh MaTeMaTH4ecKoe | HaXOIUTh MaTeMaTH4IeCKOe
OXXHUJIaHUE 1o JJAaHHOMY | OKMJaHUE o JAHHOMY
pacnpeeNeHuIo; HMMETh | paclpeeICHUIO; NMETh

IIpaxTrueckue
3ansTus Ne 43-47
TectupoBanue
Paznen 9
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NPEJCTAaBICHUE O 3aKOHE OOJBIINX
YHCeNl; WMETh NPEACTaBICHHE O
HOPMAaJIbHOM PacHpeeICHHH.

- ONEpPHPOBATh MOHITUSIMU: CPEIHEe
apudmMeTHuecKoe, Me1aHa,
HanOoJblIee, HANMEHbIIIEE 3HaYCHHE,
pa3smMax MacCHBa YUCIIOBBIX JTAaHHBIX;

- YUTaTh W CTPOWUTH TAONHIBI H
JarpaMMbl;

OK 01, OK 05, 1K 2.2

NpPEJCTaBICHUE O 3aKOHE OOJIBIINX
qpceN; WMETh IIPENCTAaBICHHE O
HOPMAaJIbHOM PacHpeeNICHHH.

- OmepupyeT NOHSATHAMH: CpeIHee
apu(METHYECKOE, MeHMaHa,
HanOoJblIee, HAMMEHbIIee 3HAUYCHHE,
pasMax MacCHMBa YMCIIOBBIX JIAHHBIX;
- 4YHTaeT W CTPOUT TaONUIBl |
JarpaMMbl;
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