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Pa6ovas nporpaMma paspaborana B cooTBeTeTBIY ¢ TPeOOBAHUAMM:

- O@enepalbHOr0  IOCYAAPCTBEHHOIO obpasoBarensHoro craHjapra cpenHero o01ero
00pa3oBaHHA, YTBEPXKICHHOTO TNpHKazom MunoGpuayki Poceun ot 17 mas 2012 Ne 413
(3aperucTpupoBanHOro  Munucrepersom loctuimn Poceniickoit ®enepaunun 7 mions 2012,
perucTpanuonnbiit Ne 24480);
= DenepanbHOrO  rOCYXapCeTBeHHOrO 00pa3oBaTeNbHOr0  CTaHjapra  CpEJHEro
npodecCHOHANBHONO 00pazoBanus 1o npodeccun 13.01.10 OJIEKTPOMOHTEpP 10 PEMOHTY U
O0CITYXXHBAHHIO  3MEKTPOOGOPYI0BAHMS (o orpacnam),  yrBepKAEHHOTO IIpuxazom
MunHCcTepCTBa  IPOCBENIECH S Poccuiickoi Denepanun or 28 anpens 2023 Ne 316

(3aperucTpupoBa B Muniocte PO 5 miong 2023, perucrpanyonnmrit Ne73728);
C y4eTom:

- ®enepanbHoli 06pasoBaTenbHOM 11
Tlpukasom Munmcrepersa mpocse
MunncrepeTBoM rocTuImu Poccuii
C y4eToM:

- TIPUMEPHOH pabouelt mporpammsl 06imeo6
TIPOECCHOHANBHBIX 06Pa30BaATENBHEIX opr:
OLCHKE CONEPXKaHHs M KauyecTBa mpumep
COLMANBHO-TYMaHUTAPHOTO IUKJIOB C
14 ot 30 HOsGPs 2022.

POTPaMMBL cpeirero obiero 06pa3oBanHs, YTBEPHKICHHON
wenus PO or 18 mas 2023 Ne 371 (3aperucTpupoBaHHOTO
ckoit Deneparun 12 mions 2023, perucTpanuoHHsIi Ne 74228);

Pa30BaTENIBHON MHCHMIIIMHBI «MaTeMaTHKay I
AHM3ALMH, yTBEpXKAeHHON Ha 3acenanun CoBeTa mo
HBIX Pa0O4HMX MporpamMm 06IIe0Gpa3oBaTeNbHOTO H
PEIHEr0 MpodeccHoHanbHoro 06pasoBanus, IpoToKOT No

PaBoyas nporpamma pacemorpena
Ha 3acenanuu 1K o6meobpasosarenpHpIx,
TYMaHHTapHBIX H CONUAIBHO-
SKOHOMMYECKUX JUCIUIUIMH oTAeneHus AudC
IIporokon Ne 9 ot «16» anpens 2025 r.
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1. OBIIIASI XAPAKTEPUCTHKA OBIIIEOBPA3OBATEJIBHON
AN CIHHUIIJIMHBI
OV /.03 MaremaTuka

1.1. Ilesb M MeCTO JMCUMILIHHBI B CTPYKTYpe o0pa3oBaTteiibHoii nporpammsel CITO

Lenyn qucnummnabl «MaTeMaTHKa»:
- ¢dbopMHpOBaHHE LEHTPAIBHBIX MaTEeMaTHYECKUX MOHATHH (YUCIO, BEIMYMHA,
reomMerpuieckas Gurypa, nepeMeHHasi, BEpOsTHOCTb, (YHKIIHS) BBITYCKHUKA, HMPEEeMCTBEHHOCTh
HEepPCIIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHus 00YJaIOMINXCS KOHKYPEHIIMN Ha PhIHKE TPYAA;

- HOJBEJICHUE OOY4YalOIIMXCSd Ha JOCTYHOM M HHUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTeMaTUKd M OKPYXKAIOIIEr0o MHpa, IMOHMMAaHWE MAaTeMaTHKH KaK 4YacTh oOuiel
KYJbTYPHI,

- pa3BUTHE MHTEJUIEKTYalbHBIX U TBOPYECKMX CIOCOOHOCTEM 0Oydarolmuxcs;
MIO3HABATEBHOW aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpEca K
U3y4YCHUIO MaTEMaTHKH;

- ¢dopmupoBanre  (YHKIMOHATIHHOH  MaTeMaTHYeCKON YMEHHUS

pacrio3HaBaTb MATCMATHYCCKUC ACIICKTBI B PCAJIbHBIX KHWU3HCHHBIX CUTyallUAX W MNPU HU3YUCHUH

IPaMOTHOCTH:

JPYTrUX Y4eOHBIX MPEAMETOB, MIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIIUPOBATh UX
Ha s3bIKE MATEMAaTUKA M CO3JlaBaTh MAaTEMAaTHYECKUE MOJICIH, TPUMCHATh OCBOCHHBIN
MaTeMaTHYECKUH  ammapaT JUis PelICHUs MPAKTHKO-OPUCHTUPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH
U OLICHUBATH MOJyUYEHHBIE PE3yIbTaTHI;

O6mieoOpazoBarenbHas JUCHUIUIMHA MaTtemaTuka SIBIs€TCA  00s3aTEIbHOM  YacThiO
00111e00pa3oBaTeIbHOTO IMKIJIa 00pa3zoBaTeabHO mporpammel B cooTBeTcTBHH ¢ PI'OC CIIO 1o
npodeccuu 13.01.10 DyeKTpOMOHTEP MO PEMOHTY U OOCIYXKHUBAHUIO DJIEKTPOooOOpynoBaHus (10

OTpacisiM).
1.2. Tlnanupyemble pe3y/bTAThl 0CBOCHHS THCIUIIUHBI

[Tnanupyembie pe3yabTaThl OCBOSHHs 00IIe00pa30BaTeIbHON TUCIUILIMHBI ONPEAESIOTCS
B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO. Ocoboe 3HaUEHHE TUCHMIIIMHA UMEET
npu popmupoBanuu u pazsutuu OK u I1K.

B pe3ynpTaTe 0cBOCHHS TUCIUIUIMHBI 00 YJIArOIIHIICS JOJIKEH:

Kon n HanmMeHoBaHue [Inanupyemble pe3yabTaTbl OCBOSHUS AUCLUIIIMHbI

(hopMHUpyeMBIX
. O61ue JucuunnnHapHsie
KOMIICTCHIIH
OK 01. Beibupars B odaacTn TpyAoBoOro | Aaredpa ¥  Hayajga  MaTeMaTH4YecKOro
CIIOCOOBI peIIeHHs BOCIIMTAHUS: aHaJM3a:

3a1a4
npoQeCcCUOHANTBHOM
JIESITeTbHOCTH
MPUMEHHUTEBHO K
pa3InIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYyZy, OCO3HaHUE
LEHHOCTH TPYHOJIIOOMs, MHTEpec

K Pa3TUYHBIM chepam
npogeCcCHOHATBHOM
JACATCIBHOCTH, CBSI3aHHBIM C

MaTeMaTHKOMN u ee

IIPUIIOKCHUAMU, YMCHHUE

1) Yucaa 1 BHIYUCICHUA:

- ONEpUpOBaTh MOHATUSAMH: palMOHAIbHOE U
JIEHCTBUTEILHOE
JECSTUYHAS IPOOB, IPOIICHTHI,

4ucio, OOBIKHOBEHHAS n

- BBIIIOJIHATH apI/I(i)MeTI/I‘ICCKI/IC ornepanuu ¢
palroOHaJIbHBIMU U HeﬁCTBHTCHLHLIMH qucCliaMu,




COBEpIIaTh OCO3HAHHBIA BEIOOD
Oymymeit npodeccun u
pean30BbIBATh COOCTBEHHBIE
JKH3HEHHBIC [UIaHbI, TOTOBHOCTh H
CHocoOHOCTh K
MaTeMaTHYecKkoMy O00pa30BaHUIO

u camM000pa30BaHUIO Ha
MPOTSKEHUH BCeit JKU3HU,
TOTOBHOCTH K AKTUBHOMY
Y4acTHIO B peuieHuu
MIPaKTUYECKUX 3amaq
MaTEeMaTHIECKON
HaIpaBJIEHHOCTH

OBiajeHHe NMO3HABATEJIbHbIMH
YHMBEPCAJIBHBIMH  Y4eOHBbIMM
JeHCTBUSIMU:

a) 0a3oBbIe JoruyecKue
JedcTBHSA:

- BOCIIPHHUMATh, (POpMyINpoBaTh
U TIpeoOpa3oBBIBATh CY>KACHUS:
YTBEpAUTEIbHbIC "
OTpHULIATENBHEIE,
YacTHBIE U O0IIHE, YCIOBHBIC,

€MHUYHBIE,
- BBIABJLITH  MaTe€MaTHYECKHE
3aKOHOMEPHOCTH, B3aUMOCBA3U U
npoTuBOpeurs B pakrax, JaHHbIX,
HaONIOACHUSIX M YTBEPXKICHUSIX,
mpeaiaraTh

KpUTEPUH JUISL

BBISIBJICHUSI 3aKOHOMEPHOCTEH H

IIPOTUBOPEYU];

- JIeNaTh BBIBO/JIBI c
UCTIOJIb30BaHUEM 3aKOHOB
JIOTHKH, JeTyKTHUBHBIX u

WHAYKTUBHBIX yMOSaKJ’Im‘IGHHﬁ,
yMOBaKHIO‘ICHI/Iﬁ 110 aHAJIOT'UH;

IMPOBOAUTH CaMOCTOATCIIBHO
J0Ka3aTeJIbCTBA MAaTCMATHYCCKUX

yTBepXKIACHUH (IIpsSMble M OT

MIPOTHBHOTO), BBICTPaNBAaTh
apryMEHTAIIHIO, MIPUBOIUTH
OpUMEPBl W KOHTPIPUMEPHL,
000CHOBEIBATH COOCTBEHHEIE

CYXKJICHUS M BBIBOIBI;
- BBIOMpaTh CHOCOO peleHus
yueOHON 3ajgaun  (cpaBHUBATh
HECKOJIbKO BAapHAHTOB PpeEIeHHUS,
BBIOMpaTh HarboJIee TOIXOSATIIHIA
C  yderoMm
BBIJICJICHHBIX KPUTEPHEB).

CaMOCTOATCIIBHO

0) 0a30BbIe HCC/Ie0BaTENbCKUE
AelcTBUS:

- HCIOJIb30BaTh BOIPOCHI
HCCIICIOBATEIILCKUI HHCTPYMEHT
(opMyIIMpoBaTH

KakK

IIO3HaHus,

- BBIINIOJIHATH HpI/I6HI/I)KeHHI>Ie BBIYHCJICHUA,

UCTIONB3ys  TpaBWiIa  OKPYIVICHHS,  JeNaTh
MIPUKUZIKY U OLICHKY PE3yJIbTaTa BEIYUCICHHH;

- ONEpHpOBaTh IMOHATHSIMHU: CTEHNEHb C LEIBIM
ToKaszaTeleM, CraHzapTHas (opma

JIEHCTBUTEILHOTO qyunciia, KOPCHb HaTypaJ'IbHOﬁ

3aIIMCH

CTENCHH, WCIIONb30BaTh MNOAXOAALIYI0 (opMy
3aliCH JEHCTBUTEIBHBIX YHCEN Uil pEIICHMS
MIPaKTHYECKUX 33134 U MTPEACTaBICHHUS JIaHHBIX;

- ONepHpoBaTh MOHITUSAMH: CHHYC, KOCHUHYC W
TaHIeHC MPOU3BOJBHOIO YIJIA, HCIOJIb30BATh
3alMCh IMPOM3BOJBHOTO yIVIa 4epe3 OOpaTHBIC
TPUTOHOMETpHYECKHEe (yHKIVH;

- OIEPUPOBATH MOHATHAMH: HaTypajbHOE, LIeoe
YHCIIO, HCIONB30BaTh MPU3HAKUA  IEIUMOCTH
LeTbIX YHUCeN, pa3lioKEHHEe YHhciIa Ha IPOCThIE
MHOXUTCIIN IJIA pCIICHUA 3a1a4;
TIOHATHECM

- ONepupoBaTh CTeNeHb ¢

pallMOHAJBHBIM  [OKa3aTeJeM;  OIepHUpOBaTh
IIOHATUSAMU norapmbM qucia, JACCATUYHBIC U
HaTypabHbIC JOTapU(MBI;

2) YpaBHeHUsI U HEPaABEHCTBA:

- OIepHpOBaThH

YpaBHCHUEC, HCPABCHCTBO, LCJIOC, pAllMOHAIBHOC,

TMOHATHSAMH:  TOXIECTBO,
HppaIHOHATBEHOE
TPUTOHOMETPHUYECKOE YPaBHEHHE;

npeoOpa3oBaHus

YpaBHEHHE,  HEPABEHCTBO,
- BBIIIOJIHATh
TPUTOHOMETPUUYECKUX BBIPAXECHUM U pelaTh
TPUTOHOMETPUUECKUE YPABHEHUS;

- BBIIIOJIHATh npeoOpa3oBaHus LEIIBIX,
pallMOHAIBHBIX M HPPALUOHANBHBIX BBIPAXKEHUI
U pellaTh OCHOBHBIE THITbI LENBIX, pAllHOHAIBHBIX
U UPPalMOHANIBHBIX YPaBHEHUH U HEPABEHCTB;

- NPUMEHATh YpaBHEHUS U HEpPABEHCTBA IS
pelleHrss MaTeMaTHYeCKUX 3afad M 3a7ad W3
Pa3IUYHBIX 00JIacTel HAYKH U peabHOM JKU3HUY;

- MOJEIUPOBATh pEabHbIE CUTyallUM Ha S3bIKE
anreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA II0 YCIIOBHMIO 3aJjadd, UCCIEI0BAThH
MOCTPOEHHBIE ~ MOJENH €  HCIOJNb30BaHUEM
anmnapara anreopsl;

-  TpPUMEHATh  CBOMCTBa
npeoOpa3oBaHMsl  BBIPAXKEHUH,  ONEpUPOBATH
[IOKa3aTeJIbHOE  YpaBHEHHME U

peuaTb OCHOBHBEIC

CTCIICHU JIIsL

MOHSATUSIMH:
HEpPaBEHCTBO, THUTIBI
IIOKA3aTCJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB,

peoOpa3oBaHUs

- BBITIOJIHATH BBIpa)KeHHﬁ,

coZlepKalX Jorapu¢Msl,

TIOHATUSAMU.

OTIePHPOBATH
Jorapu(pMIUIEcKoe ypaBHEHHE W
HEpaBEHCTBO,  pemlaTb  OCHOBHBIE  THIIBI
norapu()MUYECKUX yPaBHEHUH U HEPABEHCTB;

- HaXOJHUTh peleHus IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;

- ONCPUPOBATHL TMOHATHAMU: CUCTEMaA JIMHEHHBIX




BOTIPOCHI, ¢bukcupyromue
MIPOTHBOpEYHE, mpobiemy,
yCTaHaBJIMBaTh  HCKOMOE  H
JaHHOe, (OPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO
MO3UIIHMIO, MHEHUE;

- TIPOBOJUTH CaMOCTOSTEIILHO

CIUTAHHUPOBAHHBIA  JKCIICPUMEHT,
HCCIICIOBAaHUE TI0 YCTAHOBJICHHUIO
0COOCHHOCTEH MaTeMaTHYEeCKOTro
00BeKTa,

BEISIBJICHHIO

SIBIICHUS,  TpoIiecca,
3aBUCUMOCTEN

MEXAy OOBEKTaMHU, SIBICHUSIMHU,

npoLeccamu;

- CaMOCTOSTEIIHHO

dbopMynaupoBath 0000IICHUS U

BBIBOJIBI o pe3yabTatam
MIPOBEJICHHOTO HaOJII0ICHN S,
HCCIICIOBaHHSA, OIICHUBATh
JOCTOBEPHOCTDH TOJTYUCHHBIX
pe3yJbTaTOB, BBIBOJIOB u
0000IIEHNI;

- MPOTrHO3MPOBATH BO3MOXKHOE
pasBuTHEe Tpollecca, a TakKke

BbIABUTATh MPEANOJIOKECHHUSA O €T0
Pa3BUTHHU B HOBLIX YCJIOBUSX.

OK 02. Hcnonb3oBaTh

COBpEMEHHbBIE
cpezacTBa TIOUCKa,
aHaN3a u
UHTEPIPETALHN
HHpOpMALNH, u
UH(POPMALMOHHBIE
TEXHOJIOTUH ULt
BBITIOJTHEHHS 3a1a4
npodeccnoHambHOMI
JIeSTeIIbHOCTH

B o0snacTH LEHHOCTH HAYYHOIO
TO3HAHMSA:

- c(hOpPMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH " 00IIeCTBEHHOH
MPaKTHKH, TIOHUMaHHe
MaTeMaTH4eCcKOi
chepbl
JIeSITeIIbHOCTH,

HAyKH  Kak
4eJI0BEYECKOU
3TaToB ee
pa3BUTHA MW 3HAYUMOCTH ISt
pa3BUTHSA IUBUITU3AIINH,
OBJIAJIEHUE SI3bIKOM MAaTeMaTHUKH
U MaTeMaTH4YeCKOM KyJbTypoil

KaK CpeACTBOM IIO3HAHHA MHUpa,

TOTOBHOCTb OCYILECTBIIATh
MPOEKTHYIO "
HCCIIE0BATEIbCKYIO

JACATCIbHOCTh MHIAUBUAYAJIBHO U

B IpyIIIE.

B) yMeHue padoratp ¢

uHpopManmeii:
- BBISIBIISITD nedunuTel
nHdopmanuu, JTaHHBIX,

HEOOXOMMMBIX JJIsI OTBETa Ha
BOIIPOC U JUIsl PEILCHNUS 3a/1auu;
- BBIOMpaTh UWH(MOpPMALHUIO U3

YpaBHEHHMH H €€ pEIIeHHe, HCIONb30BaTh
CUCTEMY JIMHEMHBIX YPAaBHEHMM [UIsl pEIICHUS
MPaKTHYECKUX 3372

- HAaXOAWTh PCELICHHS MPOCTEHIINX CHCTEM H
COBOKYITHOCTEM palMOHAIbHBIX YPAaBHEHUM U
HEpaBEHCTB;

3) ®ynkuuu u rpagukm:

- OIEpPHUPOBaTh MOHATHAMH: (QYHKIHS, CIIOCOOBI
3ajaHusl (QYHKIMH, OOJacTh ONpeNiesieHus U
MHOXKECTBO  3HaueHud  QyHkumu, rpaduk
¢yHKUMH, B3aNMHO 00paTHBIC (YHKIINH;

- OIepupoBaTh
HEUETHOCTh  (YHKIMH,  HYIH
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

- MICNOJIb30BaTh rpaduky GyHKIUH A pereHus

TIOHATHUAMM: YETHOCTH n

¢byHKIHN,

YpaBHEHUI;

- CTpOMTh M uHUTaTh Tpaduku JHHEHHOU
(GYHKIMH, KBaApaTHYHOM (yHKUIMH, CTENEHHOU
(YHKIIMY C LIENIBIM [TOKa3aTeseM;

rpaduku  QYHKUMA A7
HCCIIEIOBAaHMS MPOLECCOB M 3aBUCHMOCTEH IpH
pELIeHUN 3a1ad U3 APYTHX Y4EeOHBIX MPEIMETOB

U peanbHOW JKW3HM, BBIpaXaTh (opMysIamMu

- HCIIOJIB30BATh

3aBUCUMOCTHU MCIKAY BCIMYNHAMMU,

- OIepUpOBaTh MOHATHAMHU: MEPHOIMYCCKAs
(bYHKIMS, TIPOMEXYTKA MOHOTOHHOCTH (DYHKIIHH,
TOYKH 3KcTpemMyMma (yHKuuu, Haubojbliee u
GbyHKIN Ha
UCIIOJIb30BaTh 17 JUIst

uccienoBaHus QYHKIMH, 3a1aHHO# rpadukom;

HauMCHBIICC 3HA4YCHUA

MIPOMEXKYTKE,
MOHATHAMHU: rpadukn
sorapu(pMIIecKon "
TPUTOHOMETpUUECKUX (PyHKIMH, M300pakaTh MX
Ha KOOPJIMHATHOW IUIOCKOCTH M HCIIOJIb30BaTh
JUISl pEILICHNS] YpaBHEHUH U HEPaBEHCTB;

- OIIepUpPOBATH
MOKAa3aTeIbHOM,

- m300pakaTh Ha KOOPJAMHATHOW IJIOCKOCTH
rpaduKy JMHEHHBIX YpaBHEHHUH W HCIIOJIb30BAThH
UX JJI PELICHUS] CUCTEMBbI JIMHEHHBIX YpaBHEHUMH;
rpapukn  QyHKUMA Ui
HCCIIEIOBaHMUs IIPOLIECCOB U 3aBUCHMOCTEH U3

- HCIIOJIB30BATh

JIPYTHX YYEOHBIX AUCIMIUINH.
4) Hauana MaTeMaTH4ecKOro aHajIn3a:

- OIIEPUPOBATH MOHATHIMH: TIOCIIEIOBATEIHLHOCTD,
apugMeTHyecKas 1 FeOMeTpHUecKas IIPOrPECcCUH;
- ONepUpoBaTh  IOHATHAMHU:  OECKOHEYHO
yOBbIBatoIIas FeOMETPUYECKas IIPOTPECCHst, CyMMa
OeckoHeyHO  yOBIBaromein

3a/1aBaTh

reOMETPUYECKON
MIPOTPECCUH; MOCJICI0BATEIIBHOCTH
Pa3ITUYHBIMH CIIOCOOAMU;

- WCIMOJIb30BaTh CBOMCTBA IOCJIEA0BATEIHHOCTEN
U TIPOTpeccCHidl IJIsl pelleHUs pealbHbIX 3a7ad
MPUKIIATHOTO XapaKTepa;

- ONepupoBaThb TMOHATUAMH:  HEMPEPHIBHAS

¢byHKIMS, Tpon3BoaHAsT (QYHKLMH, UCIIOIb30BATh




HNCTOYHHUKOB pa3JIM4YHbIX THIIOB,

aHATM3UPOBATH,

CHCTEMaTH3HPOBATh u
MHTEPIPETHPOBaTh MH(POpMALHIO
pasnuuYHBIX BUIOB U GoOpM
IpeCTaBICHNUS;

- CTPYKTYPHPOBATh
nH(opMauio, MPEICTABISATh €€ B
Pas3IMYHBIX ¢dopmax,

WLTIOCTPUPOBATH IpaduiecKy;

- OLICHUBATh HaJIeKHOCTh
nH(pOpMALUH IO CAMOCTOATEIILHO
c(OpMyITHPOBAHHBIM KPUTEPHSAM.

OK 03. IlmanmpoBath
u peannu30BbIBATH
COOCTBEHHOE
npodecCUuoHaNbHOE U
JIMYHOCTHOC PAa3BUTHUEC,
MPEINIPUHUMATEIBCKY
10 JeATENBHOCTh B
npogeccrHoHaNbHON
coepe,
3HAHUS 110 IPaBOBOH M
(huHAHCOBOH

HCIIOJIB30BAaTh

IPaMOTHOCTH B
Pa3ITUYHBIX
JKU3HEHHBIX
CUTYaIUsAX

B o0JacTu IyXOBHO-
HPABCTBEHHOI'0 BOCIIUTAHMSA:

- OCO3HAaHUC AYXOBHBIX
LIEHHOCTE! POCCUICKOI0 Hapoja,
c(hOpMHUPOBAHHOCTH
HpPaBCTBEHHOI'O CO3HaHMU4,
3THYECKOTO MIOBE/ICHHH,
CBSI3aHHOTO C  IPaKTHYECKUM
MPUMEHEHHAEM JIOCTHKECHUH

HAYKH U ACATCIBbHOCTBIO YYCHOI'O,
OCO3HaHUC JIMYHOI'0 BKJIaga B

IIOCTPOEHHE YCTOHYHUBOTO
Oynymuiero;

Ogaanenne yMeHHueM
CAMOKOHTPOJISI KaK 4YacThI0
PeryJIsITUBHBIX YUYeOHBIX
JefCcTBHIL:

- BIIAJCTh HaBBIKAMU
MMO3HABATEIILHOW PEQIICKCHU KaK
OCO3HAHUS COBEPIIAEMBIX
IEUCTBHH W MBICIHTEIbHBIX
MPOLIECCOB, WX  Pe3yJbTaTOB,
BJIAJICTh crocobamu
CaMOITPOBEPKH,  CaMOKOHTPOJIS

rpoiiecca U pe3ysibTara pelieHus
MaTeMaTHUYEeCKOM 3a1auu;

TPYAHOCTH,
KOTOpBIE MOTYT BO3HHMKHYTb IIpH
pemeHun BHOCHUTH
KOPPEKTUBBI B JIE€ATEJIHOCTh Ha
OCHOBE HOBBIX OOCTOSTENBCTB,

- MPEIBUICTD

3a1a4H,

JIAaHHBIX, HaWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OLICHUBATH COOTBETCTBUE
pe3yipTata Leld U YCIOBUSM,
OOBSCHATH MPUYMHBI JOCTHKCHHUS
WU HEJOCTH)KEHHUS PE3YJbTaTOB
HaxOJIUTh

OIIEHKY

JIESITeTbHOCTH,
OIuoKy, JlaBaTh
MpUOOPETEHHOMY OIIBITY

OK 04. DddexTrBHO

B odsacTn ¢uzuveckoro

FEOMETPUUECKUN U (bu3uUeckuii  CMBICTT
MIPOM3BOTHOMN JIJIsI pEeIICHHS 3aad;

- HAXOOUTh TPOW3BOIAHBIE  3AJIEMEHTAPHBIX
(GyHKOWH, BBIYWCIATH TIPOU3BOIHBIE CYMMEL,

MPOM3BEACHHSI, YaCTHOTO (PyHKINIT;

- HCIIOJIb30BaTh NMIPOU3BOAHYIO IS MCCIEIOBAHUS
(GYHKIIMM Ha MOHOTOHHOCTH M 3KCTPEMYMBI,
NPUMEHSTh  pe3yNbTaThl  MCCIENOBAaHUS K
MOCTPOEHHIO TPA(UKOB;

- WCIIOJIb30BaTh MPOM3BOAHYIO ISl HAXOXKACHHS
HAWIydIIEero pEIIeHWs B MPHKIATHBIX, B TOM
YHCIIE COIMAIbHO-YKOHOMUIECKHUX, 3aa4ax;

- OIEpUpPOBaTh MOHATUAMH: TIEPBOOOpasHas H
UHTETpall, TEOMETPUUECKUM U
(bU3UYECKUil CMBICT HHTETpaIa;

IIOHUMAaTh

- HaAaXOOAUThb HepBOO6pa3HbIe QHGMCHTapHLIX
GYHKIMHA, BBIYMCIATH HMHTETpan 1o Qopmysie
Hrrorona-JleiOnunna;

- pfuiath NpHUKIAAHBIC 3aJa4yv, B TOM YHCIIC

COIMATLHO-D)KOHOMHYECKOTO U (PHU3UUECKOTrO
Xapakrepa, CpencTBaMH MaTeMaTHIeCKOTO
aHan3a;

5) MHo:xecTBa U JIOTHKA:

- ONepUpPOBATh  MOHATHAMHU:  MHOXKECTBO,
omepanydyd HaJ MHOXKECTBAMH; HCIIOIB30BATh
TeOpeTI/IKO-MHO)KeCTBeHHHﬁ armapar AJIA

OmrcCaHus pE€aJIbHbIX MPOUECCOB U HBHCHHﬁ, npu
peIIeHnH 3a7a4 U3 IPYTuX y4eOHbIX IPEAMETOB;

- ONepupoBaTh MOHATHSMH:  OIpEJENICHHE,
TeopeMa, CIIEICTBUE, JOKA3aTEIbCTBO.
I'eomerpus

("I'eomerpuuyeckue ¢purypbl U Mx cpoiicrBa',

"U3MepeHue reoMeTpuyeCKMX BeJUYuH"

- OIepUpPOBaTh IOHATHAMM: TOYKA, IIpsAMas,
IJIOCKOCTB;
- IPUMEHATb AaKCUOMBI  CTEPEOMETPUU U

CIIEJICTBHA U3 HUX IPHU PEIICHUH TeOMETPHUUECKUX
3ajad;

- ONepHpOBaTh MOHATHAMH: MAPaLICIBHOCTh H
MEePICHANKYIIPHOCTD IPSMBIX U TUIOCKOCTEH;

- KJaccu(UIMPOBaTh B3aMMHOE PACIIOJIOKEHHE
HPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

- ONepUpOBaTb MOHATUSMH: ABYIPaHHBIM Yroi,
TpaHu JBYTPAaHHOTO YIJyla, pedpo JBYTPaHHOTO
JUHEHWHBI yroa JABYIPaHHOIO  YrIia,
rpaxycHas Mepa ABYTPaHHOTO yIJia;

- OIepupoBaTh

yria,
MOHSATHAMH:  MHOTOTPaHHHUK,

BBIIYKJIBIM W HEBBINYKJIbIH  MHOIOIDAHHUK,

JIIEMEHTBI MHOTOTPaHHHKA, MpaBUIbHBINA
MHOTOTPaHHHK;

- pacrno3HaBaThb OCHOBHBIE
MHOTOTPaHHHKOB (nupamuna,
IPSIMOYTOJIBHBIN Mapaiesnenunes, Kyo);

- Kiaccu(puIUpOBaTH MHOTOTPAHHHMKH, BHIOMpas

BUJIBI
npusMa,




B3aUMOJIEHCTBOBATh U

pabortath
KOJUICKTHBE
KOMaHIe

B
n

BOCITMTAHHA:
- c(hOpMHPOBAHHOCTh  YMEHUS
HNPUMCHSATD MaTeMaTHYeCKUe
3HaHUS B HHTEpecax 3I0pPOBOrO H
Oe3omacHoTO  O0Opasa  KH3HH,
OTBETCTBEHHOE  OTHOUIEHHE K
CBOEMY  3J0pPOBBIO  (3TOpOBOE
MUTaHHME, cOaaHCHUpPOBaHHBIN
PeKIM

perynspHas

3aHATUA U
¢usmgeckas

OT/IbIXa,
AKTUBHOCTB), ¢dusmgeckoe
COBEPIICHCTBOBaHHE npu
3aHATHIX CIIOPTHUBHO-
03JJ0pPOBUTEIBHOM
JIeITEeIIbHOCTHIO;
OsJaajenue
COBMECTHOM J1eATEJIbHOCTH:

nu HCIIOJIb30BAaTh

YMEHUsAMHA

- [OHUMAaTh
MpeuMyIllecTBa KOMaHIHOM U
HHIUBUAYAIbHOW pabOThl mpU
pelieHun

NpuHUMATh  LCJIb

yaeOHBIX
COBMECTHOM

3a1a4,

JIeATEITBHOCTH,
OpTaHU3AIHIO
paboTBI,  pacmpeneniTs
pabor, JIOrOBapHUBaThC,
00CYX/1aTh MPOIECC U PEe3yJbTaT
006001maTh
HECKOJBKUX JTIOJICH;

TUTAHUPOBATH
COBMECTHOH
BHU/IBI

paboTHI, MHCHUS

- y4acTBOBaThb B TPYIIIOBBIX
dbopmax paboTel (0OCYXKIOCHHS,
o0MeH MHEHUH, "MO3TrOBEIE
WTYypMB" W WHBIC), BBITIOIHATH
CBOIO 4acTh paboTsI n
KOOPJMHUPOBATh CBOM JACHCTBUS
C JpYyrMMHU 4YieHaMH KOMaHIbI,
OIIGHMBATh  KAaueCTBO  CBOETO
BKJIaja B OONMIA MPOAYKT IO
KPHUTEPHSIM, CPOPMYITHPOBAHHBIM

Y4yaCTHUKaM#1 B3aPIMO)IeﬁCTBPIﬂ.

Ogunanenne YMeHHeM
CaMOOPraHM3aIHUH KAaK YacThbI0
PeryasiTHBHBIX y4eOHBIX
AeiCTBHIA:

- COCTaBJIATH IUIAH, aJrOPUTM
peuieHust  3amaud,  BbIOMpaTh
cnoco0  pemeHus C  y4eToM
HMMETOIIUXCS pecypcoB "
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh u
KOPPEKTHPOBAThH BapHaHTHI
peleHuii C  y4eToM  HOBOM
nHdopmanuu.

Ogananenne YMeHHeM

OCHOBaHMS Ui KiacCH(UKAIMH (BBITYKJIbIE H

HEBBINYKJIBIE ~ MHOTOTPaHHHWKH,  IPaBHIbHbIC
MHOTOTPaHHUKH, NIPSIMBIE U HaKJIOHHBIE IPH3MBI,
TapavieeHIIe b );

- ONEepPHPOBAThH MOHATHAMH: CEKYIIas IIOCKOCTb,
CeueHHne MHOTOTPaHHHKOB;

- OOBSCHATH TPUHLMIIEI MOCTPOCHHUS CEYCHUH,
UCTIONIb3Ysl METOJ CJIEJOB; CTPOUTH CEUYCHUS
MHOTOTPaHHUKOB METOJIOM CJIEZOB, BBINOJHATD
(BBIHOCHBIE) IIJIOCKHE YEPTE)XKHM M3 PHCYHKOB
MIPOCTBIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHHU3Y;

- peraTsb 331241 Ha HaXOX/ICHUE
TeOMETPUYSCKUX BEIWYMH II0 oOpa3uaMm WiIH

ajropuTrMmam, MIPpUMCHSIA HN3BCCTHEBIC
AHAJIUTHYCCKHUC MCTObI npu peUICHUN
CTaHJapTHBIX MAaTCMaTUYCCKHUX 3aJ1a4 Ha

BBIYHCIICHUE PACCTOSIHUM MEXy IBYMSI TOUKAMH,
OT TOYKU JI0 TPSIMOH, OT TOYKU JO IUIOCKOCTH,
MEXIy CKPEIIMBAIOIUMUCS TIPSIMBIMU;

- peuiatb 3aJa4n Ha HaXO0XJIACHUC
reOMECTPUICCKHUX BCJIMYUH 110 06pa3uaM J5R10%¢
ajropurMam, MIPpUMCHSIA HN3BCCTHEBIC
AHAJITUTHYCCKHEC METOABI opu peHIcHun
CTaHAAPTHBIX MaTEMAaTHUICCKUX 3a1a4 Ha

BBIYHCIICHUE YTJIOB MEXIY CKPEIIMBAOIIUMHUCS
MPSIMBIMU, MEXIY MPSIMON U TIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

- BBIUUCIISITH O0BEMBI M TUIOMIAN MOBEPXHOCTEH
MHOTOTPaHHUKOB  (TIpu3Ma,
MIPUMEHECHAEM bopmy,
COOTHOIICHUS MEXTY IIOMIAIMH TOBEPXHOCTEH,
00BeMaMu TOTOOHBIX MHOTOTPAHHUKOB;

nupammuia) ¢
BBIYUCIIATH

- ONepUPOBAaTh MOHATHSAMH: CHMMETpHI B
NpPOCTPAHCTBE, ILEHTP, OChb W  IUIOCKOCTB
CUMMETpPUHU, ICHTP, OCh U IUNIOCKOCTH CUMMETPUU
Quryps;

- U3BIIEKATD, peoOpa3oBbIBAThH u
HHTEPIPETHPOBATH HHQOpPMAIIHIO 0

MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax,
IIPEACTaBICHHYIO HA YEPTEKAX U PUCYHKAX;

reoMerpuieckue  (GaxThl Ui
CTEPEOMETPUYECKUX

- MNPUMCHSATH
peuieHus 3ajad,
npeanojaratolmmx HECKOJIbKO MIaroB peuicHus,
€CJIM yCJIOBUS MNPHUMCHCHHUA 3aJlaHbl B SIBHOU
opme;

- TPUMEHATh  IPOCTEHIIMEe  MpPOrpamMMHbIE

Ccpeacra )4 OJICKTPOHHOKOMMYHUKAITMOHHBIC

CUCTCMBI HpI/I pemeHI/m CTepeOMeTpI/I‘[eCKI/IX
3a/1a4;
- TPUBOAUTH  TPUMEPHI  MaTEeMAaTHYECKUX

3aKOHOMEpHOCTEHl B  HOpUpoAEe U
pacro3HaBaTh MPOSIBIECHUE 3aKOHOB F€OMETPHUH B

JKU3HH,

HCKYCCTBE;




CAMOKOHTPOJISI KaK 4YacTblo
pPeryJasiTHBHbIX y4eOHBIX
JeiicTBHIA:

- BIIAJICTH HaBBIKAMU
MTO3HABATEIIEHOW peQIIEKCHN Kak
OCO3HaHUS COBEPIIAEMBIX
NEUCTBUIL U MBICIUTEIbHBIX
MpPOIIECCOB, HMX  pE3YJbTaTOB,
BIIAJETh criocobamu
CaMOTPOBEPKH, CaMOKOHTPOJIS

mporiecca U pe3yibTraTa PelIeHus
MaTeMaTHYCCKOH 3a/1a9M;

- MIPEIBUICTD TPYOHOCTH,
KOTOpBIE MOTYT BO3HUKHYTH TpPH
pereHnH 3a7a4H, BHOCHTD
KOppeKTI/IBLI B JCATCIBHOCTHL Ha
OCHOBE HOBBIX OOCTOSTEIBCTB,
IaHHBIX, HANJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLCHUBATH COOTBETCTBHC
pe3ynbTaTa MedH W YCIOBHSAM,
OOBSCHATH MIPUINHBI TOCTHKCHUS
WIA HEIOCTIKCHHUS pPEe3yNIbTaTOB
HAXOJINUTh

OIICHKY

JIeITEeIbHOCTH,
OmuoKy, aBaTh
MpUOOPETEHHOMY OTIBITY.

OK 05. OcymiecTBisTh
YCTHYO i
MUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCyTapCTBEHHOM
SI3BIKE Poccuiickoit
Oenepail ¢ yI4eTOM
0COOEHHOCTEH
COIUAIBLHOTO u
KYJIETYPHOT'O
KOHTEKCTA

B  o0nactm  3cTeTHYecKOro
BOCIIMTAHUS:

- DJCTETHYEeCKOe OTHOLICHHE K
MHpY, BKJTFOYast 3CTETHKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, PEIIECHUH, pacCy>KICHUH,
BOCIIPUMMYHMBOCTh K
MaTeMaTHYECKUM acTieKTaM

Ppa3JIMYHbIX BUJ0B UCKYCCTBA,
OBjagenne yMeHUEeM OOIIeHUs!
KaK 4YacThbl) YHHBEPCAJbHBIX

KOMMYHMKATHBHBIX  Y4eOHBIX
aeilicTBHIA:

- BOCTIPHHUAMATH u
(hopMynHpOBaTE  CYXACHUS B

COOTBETCTBUU C YCIOBUSIMU H
LEeNsIMA  OOIICHUs, SICHO, TOYHO,
IPaMOTHO BBIPQXKATh CBOIO TOYKY
3pEHUs] B YCTHBIX M ITHCbMEHHBIX
TEeKCTax, JlaBaTh TMOSCHEHUS 10
X0y
KOMMEHTHPOBATh

pelieHus 3a/1a4H,
MIOJIy4YEHHBIN
pe3yJbTar;

- B XoJe OO0CyXaeHHsS 3aJaBaTh
BOIIPOCHI o CYyLIECTBY
00CyXIaeMOH TeMbl, MPOOIEMBI,

pemaeMoﬁ 3aJa4r, BBICKA3bIBATh

- TIPUMEHSATH NOJTy4YECHHbIE 3HAHMS Ha IPaKTHKE:
AQHAIM3UPOBATh  pealbHbIE  CUTyallud |
NPUMEHATh M3YYSHHbIE NOHATHA B Ipolecce
HOKCKa pelIeHns]
c(hopMyIHpPOBaHHONH MPOOIEMBI, MOJIECIUPOBATH
peajbHBIE CHUTyallud Ha $3bIKE TI'€OMETPHH,
HCCIIeI0BaTh TIOCTPOCHHEBIE MOJEN c
UCIIONIb30BAaHUEM T'€OMETPUUYECKHX TOHITHH U
TeopeM, anmapara anreopsl, pemars
NpaKTHYECKUE CBSI3aHHBIC c

MaTEMaTHYCCKU

3aJa4u,
HaXOKICHUEM T€OMETPUICCKUX BEITHINH;

- ONEepHpOBaTh MOHATHAMHU: LIIMHIPUYECKAS
MOBEPXHOCTh, 00pa3ylolue MITHHIPUICCKON
MOBEPXHOCTH, LVIIHHIP, KOHHYECKast
MIOBEPXHOCTH, oOpasyromiue KOHNYECKOH

MOBEPXHOCTH, KOHYC, ChepuiecKas MOBEPXHOCTD;
- pacmo3HaBaTh Teja BpamieHus (MIIHHID, KOHYC,
chepa u miap); OOBIACHATH CIOCOOBI MOJYUYCHHS
TeN BpAIICHUS, KIACCU(HUIMPOBATH B3aUMHOEC
cepbl "
[IAPOBOH  CETMEHT,

pacHonoxeHue IUIOCKOCTH;
OTIEpUPOBATh TOHITHSIMH:
OCHOBaHHE CErMEHTa, BEICOTa CErMEHTa, MIAPOBOI
CJIOW, OCHOBaHHWE IIApOBOTO CJOS, BBICOTA
IapPOBOTO CJIOSI, INAPOBOH CEKTOP;

- BBIYHUCIIATH 00BEMBI U miomaian HOBerHOCTef/lI

TEN  BpalleHUs, TEOMETPUUYECKUX Tel C
MPUMEHEHUEM (POPMYIT;
- OICpUpPOBaTh IIOHATHUAMU: MHOTOI'paHHUK,

BIIMCAHHBIN B cepy U ONMUCAHHBIIT OKOJIO Chephl,
cdepa, BHHMCaHHAsE B MHOTOTPAaHHUK WM TEJO
BpallCHHUS;

- BBIYHUCIIAITH COOTHOIIECHUS] MEXIYy IUIOIAASIMU
MOBEPXHOCTEH 1 00beMaMu MTOTOOHBIX Tell;

- n300pakaTh M3ydaeMble (UTYpHI OT PYKH U C
IMPUMEHEHUEM IIPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3
MPOCTBIX OOBEMHBIX  (UTYD:

PUCYHKOB BU]T

CBEpXY, COOKy, CHHU3Y, CTPOHTb CEUYEHHUS Tel

BpALICHHS;
- W3BJIEKATh, HUHTEPIIPETHPOBATh u
peoOpa3oBHIBATH HH)OPMAIHIO 0

MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (urypax,
MpeJCTAaBICHHYIO HA YepTeXKaxX U PUCYHKAX;

- omepupoBaTb  IOHATHEM  BEKTOp B
MIPOCTPAHCTBE;

- BBINOJHATH JACHUCTBHUS CIIOKEHHS BEKTOPOB,
BBIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha

YqHCJIO, 06B${CH$[TB, KaKUMH CBOMCTBAMH OHH

0071a1a10T; MPUMEHSITh TIPaBUIIO
napavie/euIeaa;

- OIepUpPOBATh [TOHSATUSIMM: JIEKAPTOBBI
KOOpJAMHATEI B MPOCTPAHCTBE, BEKTOP, MOMAYJb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIUHATEHI




uney,
pemIeHus,

HalleJIeHHbIE Ha TIOMCK
COIOCTABISITE  CBOU
CYXKICHHUS C CYKACHUSAMH NPYTHX
YYaCTHHUKOB

00OHapyXUBaTh

Jjanora,
pasnudyue  H
CXOJCTBO NO3ULUHI, B KOPPEKTHOU
¢dopme (dbopMyaHpoBaTh
pa3HOrIacusi, CBOU BO3PAKEHUS;

- IPEACTABIAATH  PE3YJBTAThI
pelleHus] 3alayy, 3KCIEPUMEHTa,
UCCIIEIOBAHMA,

CaMOCTOSITENILHO

IPOEKTA,
BEIOMpPATh
(dopMar BBICTYIUICHHS C YYETOM
3amaq Npe3eHTALNI u

0COOCHHOCTEH ayIUTOPHUH.

OK 06.
IPaKIAHCKO-

IIposiBnaTh

MaTPHOTHUYECKYIO
MO3HIIHUIO,
JIEMOHCTPHPOBATH
OCO3HAaHHOE
MIOBE/ICHUE Ha OCHOBE
TPaAUIOHHBIX
POCCHICKHX ITyXOBHO-

HPaBCTBEHHBIX
LICHHOCTEH, B  TOM
YHUCIIe C YYETOM
rapMOHHM3aLUU

MCXHAIUOHAJIBHBIX H

B  oOgactm  rpakaaHcKoro
BOCIIUTAHUSL:

- c(hOpMHUPOBAHHOCTH
rpakJJaHCKOU IO3ULINHU

06yqa}0merocsi KaK aKTHBHOI'O H

OTBETCTBEHHOIO yjieHa
poccuiickoro oO1ecTBa,
TIpeICTaBICHUE 0
MaTeMaTHYECKUX OCHOBax

(DYHKIIMOHMPOBAHUS  Pa3IMYHBIX
CTPYKTYD, Iporenyp
IPaKIaHCKOTO oO1ecTBa
U Jpyroe),
B3aMMOJIEHCTBOBAaTh C

SIBJICHUH,

(BBIOOPBI, ONIPOCHI

yMEHUE

MEXPEITUTHO3ZHBIX COLMANLHBIMA ~WHCTHTYTaMH B
OTHOIIICHHH, COOTBETCTBHUH C UX (QYHKIHIMHU U
MPUMEHATh CTaHIAPTHl | Ha3HAYCHHUEM;
AQHTUKOPPYIIMOHHOTO | B 00j1acTH HATPHOTHYECKOIo
MOBEICHUS BOCIIMTAHUS:
- c(hOpMHUPOBAHHOCTH
poccuiicKon Ipa)1aHCKOU
UACHTUYHOCTH, YBaXXCHUA K
MIPOLLIIOMY u HACTOALIEMY
poccuiickon MaTeMaTHKH,
LEHHOCTHOE OTHOIIICHHE K
JIOCTHKECHUSIM poccuiickux
MaTeMaTUKOB M POCCHICKOI
MaTeMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUEC ITHX
JIOCTUKEHUM B JpYyrMX HayKax,
TEXHOJIOTHX, chepax IKOHOMUKH
OK 07. | B 06JacTH  3KOJOrHYECKOIr0
ConeiicTBOBaTh BOCIIMTAHMS:
COXPaHCHHIO - c(OpPMHPOBAHHOCTh
OKpYXKaIomIed Cpefbl, | IKOJIOTHYSCKON KYJIBTYpPHI,
pecypcocOepeKeHNI0, | MOHUMAaHHUE BIUSHUS COLUAIBHO-

MNPpUMCHATH 3HAHUA 00
U3MCHCHHMH  KJIMMarta,
IIPUHITATIBI

SKOHOMHUYECKUX IPOLECCOB Ha
COCTOSIHUE IPUPOIAHOI u

COLMAITBHOM Cp€abl, OCO3HAHHE

BEKTOpa, YroJl MEXAY BEKTOpaMHU, CKaJSIPHOE
TIIPOU3BEACHNUE BEKTOPOB, KOJUIMHECApPHBIC u
KOMIUTaHAPHBIE BEKTOPHI;

- HaxoOuTb CYMMY BEKTOpPOB W IIPOU3BEICHUE
BEKTOpa Ha 4YHUCJIO, YroJl MEXIy BEKTOpamH,
CKaJLIpHOC MMPOU3BEACHUEC, pACKIIaAbIBATh BCKTOP
IO ABYM HEKOJIJIMHCAPHBIM BCKTOpAM;

- 3a/1aBaTh IJIOCKOCTb YPAaBHCHUCM B ,HeKapTOBOﬁ
CUCTEME KOOpAWHAT; IPUMCHATH TCOMETPUICCKUC
(baKTI)I AJId peIICHUsl CTEPCOMETPUICCKUX 3aaad,
Ipeanojararomnux HECKOJBKO MOIaroB pPEIICHUs,
€CJIn yCJIOBHUA TIPUMEHCHHUS 3adaHbl B SIBHOU
dopme;

- pemiath TpOCTEHIINe TeOMETPHUYECKHE 3aaadn

Ha MpUMEHEeHHE BEKTOPHOKOOPIUHATHOTO
METO/a;
- pemarb  3agayd = Ha  JIOKa3aTEJbCTBO

MaTEMaTHYCCKUX OTHOIICHHH U HaX0XJICHUC
TEOMETPUYECKHX BEJIWYMH Mo o0pasuaM WM
ajropurMaM, NMpUMEHAA U3BCCTHBIC METOAbI ITPU
PELICHUH CTaHAAPTHBIX MaTEMAaTHIECKUX 3a/1ad.
BeposiTHOCTB U CTATHCTHKA

- YUTaTh ¥ CTPOUTH TAOJIHUIBI U JHarpaMMBI;

- OIEpUpPOBATH MOHATHSIMHU: cpenHee
apudMeTHIecKoe, MeMaHa, HauOoIbIICe,
HauMEHblllee  3HAYEHUE, pa3Max  MacCHBa
YHUCJIOBBIX JaHHBIX;

- OIIEpHpPOBATH TIOHSITUSMMU: CIy4alHbIN

JKCIIEPUMEHT (OMBIT) M CchoydailHoe CcoOBITHE,
JJIeMEHTapHOEe COOBITHE (DJIEMEHTAPHBIA HCXO.)
CIIy9alfHOTO OIbITa, HAXOIUTh BEPOSTHOCTH B
PaBHOBO3MOXKHBIMH  CITyYaiHBIMH
COOBITHAMH, HAXOJIUTh u CPaBHUBATh
BEPOSATHOCTH COOBITHH B M3YYCHHBIX CITyYaiHBIX

OIIbITax C

OKCIIEPUMEHTAX;
(GhopMyIHpOBaTh  COOBITHS:

nepeceueHre U OObETMHEHUE JaHHBIX COOBITHH,

- HaXOJHUThb n

CO6I)ITI/IC, IMPOTUBOIIOJIOKHOC JTaHHOMY CO6LITI/IIO,

10JIb30BaThCs JuarpaMMaMu Diinepa u

dbopMyIIolf  CIOKEHUsT ~ BEPOSATHOCTEH  mpu
peLIeHnH 3aJay;
- ONEepUpPOBATH yCIIOBHAS

BEPOATHOCTb, HE3aBHCUMBIC CO6I>ITI/I$I, HaXOJUTh

TIOHATUSAMMU

BEPOSATHOCTH C MOMOILLIO IPAaBUIA YMHOXKEHUS, C
MOMOIIBIO IEPEBA CIIy4alfHOTO OIBITA;

- TpPUMEHATh  KOMOWHATOpDHOE  TPAaBHIIO
YMHOXKEHHUSI TIpH PEIICHUH 3aj]ad; ONepHpOBaTh
MOHATHUSIMHU: HCTIBITaHNE, HE3aBUCHMBIC
UCTIBITaHUS, CEpUsl UCTIBITAaHUH, yCIeX U Heyaaya,
HaXOIUTh BEPOSITHOCTH COOBITHA B  CepHH
HE3aBUCHMBIX MCIBITAHUM A0 MEpPBOro ycmexa,
HaXOJWTb BEPOSITHOCTH COOBITMH B  Cepuu
ucneITanuil beprymnny;

- OMICpUPOBATb NOHATUAMMU: cnyqaﬁﬂaﬂ BCJIMYMHA,
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6epexINBOTO rI106aIbHOTO XapakTepa | paclpefeNeHHe  BEPOSTHOCTEH,  JAuarpamma
MPOU3BOJICTBA, 9KOJIOTUIECKUX npoOmiemM, | pacmpenenceHus;
3¢ dexTHBHO OpHUEHTalMsl Ha TPUMEHEHHE | - CpPaBHUBATh BEPOATHOCTU 3HAUEHUH CIy4ailHON
JIeHCTBOBATh B | MaTeMaTHYECKUX 3HAHWH U1 | BEJIMYMHBI 110 PACIPENCIICHHUIO MM C TTOMOIIBIO
Ype3BBIYANHBIX pemieHust 3amad B 00NacTH | AMarpamm;
CUTYyalUIX OKpy’Karomien Cpensl, | - ONEepUpoBaTh IOHATHEM MaTeMaTHYeCKOro
IUIAHUPOBaHME  TIOCTYIKOB U | OXKHJAHHUS, MIPUBOAUTH IIPUMEPHI, KaK
OLIEHKHU ux BO3MOXKHBIX | IPUMEHSETCS MaTeMaTH4eCKoe OKUJIaHUE
MOCIEACTBUHA sl OKpy’Karollel | ciryuailHOI BeTHMYMHBI HAXOAUTH MaTeMaTHYECKOe
cpensl; OKUJIaHUE TI0 JaHHOMY paclpelieIeHUI0; UMETh
MPE/CTABICHUE O 3aKOHE OOJIBIINX YUCENT; UMETh
MPE/ICTABICHUE O HOPMAJIBHOM PacIpeaeICHHUH.
[IK.1.4. - YMETb BBINOJIHATh BBIUUCICHUS, HCIOJb3YS
Ocy1ecTBiiTh NpaBUja OKPYIJICHUS, [eNnaTb MPUKUAKY |
CJIECApHYIO OIIEHKY Pe3yJIbTaTOB BEIYUCIICHUN,;
00paboTky, - pemaTe MNpHUKJIAIHbIE 3a7adyd, B TOM YHCIE
BOCCTaHOBJICHUE U COLMAJBHO-DKOHOMHYECKOTO U (PU3MUECKOro
3aMeHy XapakxTepa, CpeICcTBaMHU MaTeMaTHYECKOTO
MOBPEXXICHHBIX aHau3a;
JeTayIei U y3/10B - W3BJIEKATh, IpeoOpa3oBLIBATH u
KOHTPOJIHHO- HMHTEPIIPETHPOBATh HH)OPMAIHIO 0
M3MEPHUTEIBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (hUrypax,
npuOOPOB, MOHTAX U MPE/ICTABICHHBIX HAa YEPTE)XaX M PUCYHKaX;
ycTpaHeHne - TPUBOAWTH  TPUMEPHl  MaTEeMaTHYECKHX
HEHCIIpaBHOCTEH 3aKOHOMEpHOCTEH B  MpUpPOJEe U  JKU3HH,
EKTPUUYECKHUX CXEM pacro3HaBaTh POSIBICHUE 3aKOHOB;
CHCTEM aBTOMATHUKU
IIK 1.5. Yurats - UCTHONb30BaTh rpadukd  QyHKIUE It
JJEKTPUYECKHE CXEMBI WCCIIEJIOBAaHMSI TIPOIIECCOB  3aBHCHUMOCTEH U3

TOAKITIOUEHUS
KOHTPOJIHO-
M3MEPHUTEIIBHBIX
npuOOPOB U CHCTEM

JPYTHX YYeOHBIX TUCIHILIINH;

- TMPUMEHSATH MOJTYYCHHBIC 3HAHWUSA Ha TPaKTHKE:
aHAITN3UPOBATh peanbHBIE CUTYaIHH u
MPUMEHATh HW3YYEHHBIE NOHATHA B TIpoIecce

ABTOMATHKH TIOUCKa pemeHus MaTeMaTHYECKH
chOopMyTHPOBAHHOMN TPOOIIEMBI;
-4UTATh U CTPOUTH TAOIHUIIBI W THATPAMMBI;
IK 3.3. - HUCTONB30BaTh  TEOPETHKO-MHOKECTBEHHBIN
KoHTponupoBatb anmnapar I ONMUCAHMS PeajbHBIX MPOLECCOB H
KauecTBO SIBJICHHI;
BBITIOJTHSEMBIX - ONepUpOBaTh  MOHATHAMH:  CIIy4YaWHbIH
PEMOHTHBIX paboT IKCIIEPUMEHT (OMBIT) M CiIydaiHOe COOBITHE,
YCTPOHCTB 3NIEMEHTapHOE COOBITHE (DIEMEHTAPHBIA HCXO.)

AIEKTPOCHAOKEHUS U
AIEKTPOOOOPYIOBAHUS

cnyqaﬁHoro OIlbITa, HAXOJAUTH BEPOATHOCTH B

OmbITaX C PaBHOBO3MOKXHBIMU CHy‘IaﬁHBIMH

COOBITUSAMHU, HaXOJNTh u CpaBHUBATh
BEPOSITHOCTH COOBITHH B M3YYEHHBIX CITyYaHBIX
IKCIIEPUMEHTAX;

-CpPaBHUBATh BEPOSITHOCTH 3HAUEHUH CilydailHON
BEJIMYMHBI MO0 PACIPEACIICHUIO WIH C MOMOIIBIO

AuarpamMmm.
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2. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA30OBATEJILHOM

JUCHUIIIAHBI

2.1. TpynoeMKOCTb 0CBOEHUS THCHUILINHBI

Buj ydeOHoii pa6oThI

O0Bem B yacax, BCero

1 cemectp BCEI'O, B T.4.: 96
OcHoBHOe coJep:KaHHe, B T.4.: 91
Jlekyuu 45
Ipaxmuueckue 3auamus 34
Jlabopamopnuie 3anamus -
Koncynomayuu 4
IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: 8
Jlexyuu 2
Ipaxmuueckue 3auamus 6
Jlabopamopnuie 3ansamus -
NuauBuaya bHBIA NPOEKT HET
IIpome:xkyTounas arrecranus B (popMe IK3aMeHa 5
2 cemectp BCEI'O, B T.4.: 156
OcHoOBHOE coJep:KaHHe, B T.4.: 151
Jlexyuu 30
Ipaxmuueckue 3ansamus 92
Jlabopamopnuie 3anamus -
Koncynomayuu -
IIpodeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHHE, B T.4.: 29
Jlexyuu 5
Ilpakmuuyeckue 3anamus 24
Jlabopamopnvie 3anamus -
NuaanBuayaabHbIi IPOEKT HET
I[IpomexyTounas arrecrauus B gopme IK3aMeHa 5
BCEI'O no qjucuuniuHe, B T.4.: 252
OcHoOBHOE coaep:KaHHe, B T.4.: 242
Jlekyuu 75
Ipaxmuyeckue 3ansamus 126
Jlabopamopuvie 3ansamus -
Kouncynemayuu 4
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJCPKAHME, B T.4.: 37
Jlexyuu 7
Ipaxmuueckue 3ansamus 30
Jlabopamopnvie 3anamus -
IIpomeskyTouHast aTTecTanus B (popMe IK3aMeHA 10
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2.2. TemaT4yecKMil IJIAH U COJAEPKAHME TUCUUIINHBI

HaunmeHoBaHue pa3iejioB U
TeM

Copep:xaHue yueOHOT0 MaTepHaJia U (YOPMbI OPraHU3ALNH IeITeJIHHOCTH 00yYaI0IIHXCH

Oo0BeM
4acoB

®DopmupyemMble
KOMIIETCHIIUH

1 cemecTp

BCEI'O

96

Tema 1. IloBTOpeHue kypca
MaTEeMaTHUKH OCHOBHOM IITKOJIBI

OcHoBHoOe coep:kaHue YyueOHOro MaTepuaJa

10/2

Llenn u 3amaun uM3ydeHUs MAaTeMaTUKW NPU OCBOEHUHU CHELUAIBHOCTH. ba3oBble 3HAHUS U YMEHHs IO
MaTeMaTUKe B MPO(ECCHOHAIBHON M IOBCETHEBHOHN MesTEAbHOCTH. JISWCTBHUSI HAJ MOJOKHUTEIBHBIMH U
OTPUIIATEILHBIMU YHCIIaAMHU, OOBIKHOBEHHBIMH U ICCITUIHBIME IpO0sMu. JISHCTBUSA CO CTENCHIMHU, (POPMYITBI
COKpAIIICHHOTO yMHOXXeHUs. JIuHelHbIe, KBaapaTHBIC, NPOOHO-paIlMOHATbHBIC YPaBHEHHS W HEPABCHCTBA.
CriocoOBbI peleHrs CUCTEM JIMHCHHBIX YpaBHEHUH. CUCTEMBbI TMHEHHBIX HEPABECHCTB.

B Tom uucJe:

Jlexmms Nel

Jlexims No2

IpakTuyeckoe 3anaTue Nel. Apudmerndyeckne NeHCTBHS HaJ YUCIAMH

IIpakTuyeckoe 3aHaTHe Ne2. YpaBHeHHS U HepaBeHCTBA. CHCTEMbI ypaBHEHHH

NN NN

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHNe Y4eOHOro MaTepuaJa

HpOCTHe U CJIIOKHBIC TIPOUCHTHI, Pa3HbIC CIIOCOOBI MX BBIYHCIICHHS. HpO].[eHTHBIe BBIYUCJICHUA B
HpO(I)eCCI/IOHaJ'ILHBIX 3aJadyax

B Tom uncJe:

IIpakTuueckoe 3ansTue Ne3. [IporeHTHBIE BEIYUCICHUS B IPO(ECCHOHANBHBIX 3a/1auax

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, TIK 1.4,
TK 1.5, TIK 3.3

Tema 2. CTeneHu 1 KOpHH.
Crenennas QyHkuus

OcHoBHOE coepkaHue yqeﬁﬂoro MarepuaJja

10

IlonsiTne KOpHS N-OH CTENEHW U3 JEUCTBUTENHHOrO uncia. @OYHKIMH KOpHA N-OH CTENeHHu Hu3
JCUCTBUTENIPHOTO 4YHCIA, MX CBOMcTBa M rpaduku. CBoiicTBa KOpHS N-oif cremenu. IIpeoOpasoBanue
UpPPaLMOHAIBHBIX BbIpaXeHUH, [loHATHE cTenmeHH C J0OBIM palMOHAIBHBIM IoKa3areseM. CTeneHHbIe
(GyHKIMH, X CBOHCTBA M rpaguku. PaBHOCHILHOCTh UPPALIMOHAIBHBIX YPaBHEHUH M HEPaBEHCTB. MeTOMbI
ux peueHus. PemieHne uppalvoHanbHBIX ypaBHEHMH U HepaBeHCTB. lcmosb30BaHME CBOWCTB CTENEHHOM
(YHKINU P PEICHUH YPaBHEHUH M HEPAaBEHCTB.

B ToM uncie:

Jlexrmst Ne3

Ipakrnyeckoe 3anaTue Ne4. Boruncnienue u cpaBHeHUe KOpHEeH. BrlnoHeHne pacueToB ¢ pagukagaMu

IIpakTnuyeckoe 3ansaTue NeS. HaxoxneHue 3HauUeHUH CTeneHe C palMOHAIbHBIMU TOKa3aTesIMU.
CpaBHeHue creneHei

IMpakTuyeckoe 3ansaTue Ne6. [IpeoOpa3oBaHne BEIpaXKEHUHN, COACPKAMIUX CTETICHH. PelIeHne mpuKiIa HbIX

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
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3ama4d

IIpakrnuyeckoe 3anaTne Ne7. Pemenne nppalluoOHaIbHBIX YPaBHEHUI U HEPABEHCTB 2
Tema 3. [lokazaTenbHas OcHOBHOe coiep:kaHHe Y4eOHOT0 MaTepHuaJia 12 OK 01, OK 02,
dbyHKIHSA CreneHb ¢ MPOM3BOJIBHBIM JEHCTBUTENBHBIM MNoKazaTenaeM. OmpejeneHue IOKa3aTeNbHONH (YHKIHHU, ee OK 03, OK 04,
cBolicTBa M TpaduK. 3HAKOMCTBO C IPUMEHEHHEM IIOKa3aTesIbHOM (yHKUMH. PenieHue mokazaTelbHBIX OK 05, OK 06,
ypaBHEHHII METOJOM ypaBHUBAHUS IOKa3aTelel, METOIOM BBEJICHUSI HOBOM NepeMeHHOH, (GpyHKIMOHAIBHO- OK 07
rpadudeckum meronoM. [Ipocreiinine nokasarenpHble HEPAaBEHCTBA
B Tom uncie:
Jlexums Ne4 2
Jlexums Ne5 2
Jlexuus Ne6 2
IIpakTnueckoe 3anaTHe Ne§. Perenue nmoxasareiabHbIX YpaBHEHHUI, CHCTEM MOKA3aTENbHBIX YpaBHEHHH 2
Jlexums Ne7 2
Ipakrnyeckoe 3anaTne Ne9. Pemenne nokazaTenbHbIX HEPAaBEHCTB 2
Tema 4. Jlorapudmsl. OcHOBHOE coep:kaHHe Y4eOHOT0 MaTepHaJia 20/2 OK 01, OK 02,
Jlorapudmudeckast GyHKIHSL Jlorapudm ymcna. JlecATUYHBIA W HATypalubHbIi Jiorapudmel, 4ucio €. OCHOBHOE JOrapuMUUECKOE OK 03, OK 04,
ToxzecTBO. [IpaBmia neiictBus ¢ snorapudpmamu. Ilepexon k HOBoMy ocHoBaHMI0 CBOWCTBa Jorapu(MoB. OK 05, OK 06,
Onmneparust jgorapudmupoBanus Jlorapupmudeckas GyHkims U e€ cBoicTBa. [IoHATHE TOrapUPMHUUECKOrO OK 07,TIK 1.4,
ypaBHeHHA. Oneparus NOTEHIMPOBaHUS. TpH OCHOBHBIX METOJa pEIIeHHs JIoTapu(pMUYECKUX ypaBHEHUIL: K 1.5, 11K 3.3
(GYHKIMOHANBHO-TpaUUECKHid, METOA NOTCHUMPOBAaHHS M METOJ BBEICHHS HOBOM IEpEMEHHOI.
Jlorapupmudeckne  HepaBeHCTBA.  AJITOPUTM  pENICHUS CHCTEMBl  ypaBHEHMH. PaBHOCWIBHOCTB
sorapu()MUYECKUX yPaBHEHUH U HEPABEHCTB.
B Tom uncie:
Jlexumst Ne8 2
Jlexumst Ne9 2
Ipakruueckoe 3anaTue Nel(). Haxoxaenue 3HaueHUil jorapudma 1Mo MPOU3BOJLHOMY OCHOBAHHUIO. | 2
[lepexo OT OJJHOTO OCHOBAHHMS K JIPYTrOMY.
Jlexumst Nel10 2
IIpakTuyeckoe 3ansaTHe Nell. Berancnenue n cpaBHeHHe JorapudmMoB 2
IpakTuyeckoe 3angTue Nel2. JlorapupmupoBanne u MOTEHIIMPOBAHUE BBIPAKESHUH 2
Jlexrmst Nell 2
Jlextus Nel2 2
IIpakTuyeckoe 3ansaTHe Nel3. Pemenne siorapudMuueckux ypaBHEHHH 1 HEPABEHCTB 2

IpodeccuoHaIbLHO-OPUEHTHPOBAHHOE COEPKAHNE Y4eOHOT0 MaTepuaia
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[Ipumenenne morapudma. Jlorapudmudeckas crumpanb B nmpupoje. E€ maremaTndeckne CBONUCTBA.

B Tom uucJe:

[pakTuyeckoe 3ansaTue Nel4. [TpuGmkeHHBIEe BRIYICICHAS U PEIICHAS MPUKIAAHBIX 3a1a4. Jlorapupmser B | 2

MIPUPOJIE U TEXHUKE
Tema 5. YpaBHeHus u OcHOBHOe cofiepKaHue Y1eOHOr0 MaTepHuasa 16/4 OK 01, OK 02,
HEpaBEHCTBA PaBHOCUNBHOCTE ypaBHEHMH 1 HepaBeHCTB. OnpezneneHus. OCHOBHBIE TEOPEMbI PAaBHOCHIIBHBIX MEPEX0/0B B OK 03, OK 04,

ypaBHEHISIX W HepaBeHCTBax. OOmMe MeTOIBl pPemIeHHWs YpaBHEHHH: IEepexo] OT paBeHCTBAa (PYHKIWHA K OK 05, OK 06,

PaBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX (DYHKIHH, METOZ Pa3JIOKCHHUS Ha MHOXHUTEIH, METOJ BBEACHUS OK 07,1IK 1.4,

HOBOH MepeMeHHOH, (QYHKIIMOHATBHO-Tpadudeckmii MeToa. OOIIre METOABI PEIICHNST HEPABESHCTB: TEPEX0T K 1.5, 11K 3.3

OT CpaBHEHHS 3HauCHMH (pyHKIMI K CPaBHEHHUIO 3HAYEHHH apryMEHTOB Ui MOHOTOHHBIX (DYHKIMH, METOX

HUHTEPBAIOB, (QyHKIHOHANBHO-Tpapuueckuii Meron. I'paduueckmii MeTom pemeHHs YpaBHEHUH W

HepaBeHCTB. OmpeneneHuss Moxyins. Packpeitue Moayns mo ompeaeieHuto. Ilpocteiimme ypaBHEHHS U

HEpaBEHCTBAa ¢ MoayleM. [IpuMeHeHHe paBHOCHIBHBIX IEPEXOJ0B B OMpEIENCHHBIX TUIAX ypaBHEHUH U

HEpaBEHCTB C MOJyJeM. 3HaKOMCTBO ¢ mapaMmeTpoM. [IpocTeiimue ypaBHEHUS 1 HEpPaBEHCTBA C TaPaMETPOM.

B Tom uucie:

Jlexms Nel3 2

[pakruueckoe 3ansitue NelS. Kopuu ypaHeHuil. PaBHOcmimbHOCTH ypaBHeHuil. [IpeoOpaszoBanme | 2

YpaBHEHUI

Jlexrmst Nel4 2

IpakTuuyeckoe 3angTHe Nel6. OCHOBHBIC IPHEMBI PEIICHUS YPAaBHEHUI 1 HEPaBEHCTB 2

Jlexrmst Nel5 2

IpakTnyeckoe 3ansaTue Nel7. Perienue cucreM ypaBHEHUN 2

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHNe Y4eOHOro MaTepuaJia

CocraBneHue u peneHne NpoQecCHOHANBHBIX 33/1a4 C TOMOIIBI0 yPaBHEHUH

B Tom uucie:

Jlexius Nel6

IpakTuyeckoe 3anaTue Nel8. HaxoxneHne HeM3BeCTHOW BENUIMHBI B PO ECCHOHATBHBIX 3a7adax
Tema 6. OCHOBEI OcHoOBHoOe cofep:kaHHe y4eOHOTr0 MaTepHaJia 19 OK 01, OK 02,
TPUTOHOMETPHH. Paguannas mMepa yria. [loBopoT ToukM BOKpYr Hawana koopAuHaT. OnpeneneHue CHHyca, KOCHUHYCA, OK 03, OK 04,
Tpuronomerpuueckue GyHKIMU | TaHTEHCAa M KOTAHTEHCA. 3HAKM CHHYCA, KOCHHYCA, TAHTE€HCA M KOTAHTe€HCA IO YETBEPTAM. 3aBUCHMOCTH OK 05, OK 06,

MEXJly CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM OJHOIO M TOro *ke€ yria. TpUroHOMeTpHuYecKue OK 07

TOXIACCTBA. CI/IHyC, KOCHUHYC, TAaHI'CHC U KOTAHI'CHC YTJIOB & u — a. CDOpMyJ'ILI MpUBCACHUA. CyMMa u

Pa3HOCTL CHHYCOB. CyMMa U PpasHOCTb KOCHUHYCOB. Hp€06paSOBaHI/IC CYMMbI TPUT'OHOMETPUYCCKUX
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(GyHKIMH B IIPOM3BENECHUE W NPOM3BEIACHUS B CyMMY. BBIpaskeHHE TPHUTOHOMETPHUYECKHX (YHKIHUH depes
TaHTeHC TIOJIOBUHHOTO apryMeHTa. [IpeoOpazoBaHne MpoCTEHIINX TPUTOHOMETPHIECKNX BbIpaskeHnil. CHHYC
1 KOCHHYC JABOHHOTO yriia. @OpMyIbI TOJIOBHHHOTO yTia. BeIpaskeHre TpUTOHOMETPHUYECKIX (QYHKIIUN depes
TAQHTEHC IIOJIOBUHHOTO apryMeHTa HEYETHOCTh, MEPHOTUIHOCTh (yHKumiA. CrocoObl 3amaHus (YHKITHHA.
OO0nacTp OIpeAeneHus ¥ MHOXXECTBO 3HAYCHUI TPUTOHOMETPHUYECKHX (GYHKIMHA. YEeTHOCTh, HEYETHOCTS,
MEPUOANYHOCTh TPUTOHOMETpHYecKuX GyHKIui. CBoWcTBa M rpaduku QYyHKIHUH y = COS X, y = Sill X, Y = tg
X,y = ctg X.

B ToM uncie:

Jlexmmst Nel7

Jlexmmst Nel8

Ipakrnueckoe 3ansaTne Nel9. PagranHplil METOI M3MEPEHUS YIJIOB BPALLEHUS U CBSI3b C IpajyCHON Mepoi

Jlexuus Nel9

Jlexuus Ne20

Jlexums Ne21

Ipakrnyeckoe 3ausaTne Ne2(0. OCHOBHbIE TPUTOHOMETPUUECKHUE TOKIECTBA

Jlexmus Ne22

JIlexums Ne23

Jlexuus Ne24

Kouncynbranuu

I[IpomexyTounas arrecraums B gopme IK3aMeHa

OB IERINIDNINDNINDNINDNIDN

2 cemecTp

BCEI'O

156

Tema 6. OcHOBEI
TPUTOHOMETPHH.
Tpuronomerpuueckue QyHKITUU

OcHoBHoOe coxep:kaHue Yy4eOHOro MaTepuasia

22/4

Pagmannas Mepa yrma. IloBopoT ToukM BOKpYr Havyasa KoopauHat. OmpesefieHHE CHHYycCa, KOCHHYCA,
TaHTeHCca M KOTaHTeHCa. 3HAKW CHMHYyca, KOCHHYCA, TAHTE€HCAa W KOTAaHTE€HCA 10 YETBEPTSIM. 3aBUCHMOCTH
MEXIy CUHYCOM, KOCHHYCOM, TaHT€HCOM M KOTAaHT€HCOM OJIHOTO M TOTO K€ yria. TpUroHOMETpUIeCcKue
ToxaecTBa. CHUHYC, KOCUHYC, TaHI€HC M KOTaHTeHC YrioB & u — o. Dopmynsl npuBeneHus. Cymma u

pasHocth cuHycoB. CyMMa ®W pa3HOCTh KOCHHYCOB. IlIpeoOpa3oBaHMe CyMMBI TPHUTOHOMETPHUYECKHX
(GyHKIMH B MPOM3BENCHNWE M NPOM3BEACHUS B CYMMY. BBIpakeHHE TPUTOHOMETPHYECKHX (YHKIHMH depes
TaHTeHC TOJIOBUHHOTO apryMmeHTa. [IpeoOpazoBanue nmpocTeHIIMX TPUrOHOMETPUIECKUX BhIpakeHUH. CHHyC
1 KOCHHYC JIBOMHOTO yria. @opMyIisl IOJIOBUHHOTO yriia. BelpakeHne TpuroHomerpudeckux GpyHkuuii gyepes
TAHTeHC TIOJIOBUHHOTO apryMEeHTa HEYETHOCTb, NMEpUOAMYHOCTh (QyHKIMH. CriocoObl 3amaHus (yHKIUM.
OO0nacTh onpesAeNeHUs ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (YHKIHMH. UeTHOCTh, HEYETHOCTS,
MEpUOANYHOCTh TPUTOHOMETpHYecKuX (GyHKuMi. CBoWicTBa M rpaduku QYHKIHUH y = COS X, y = Sill X, Y = tg
X, Yy = ctg X.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, TIK 1.4,
MK 1.5, TIK 3.3
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B Tom uucJe:

[pakTuyeckoe 3anaTue Ne21. DopMymsl CIOKEHHAS 2
[pakTuyeckoe 3anaTue Ne22. [IpeoOpazoBanre CyMMBI TPUTOHOMETPHUYECKUX (PYHKINH B IPOU3BEACHNE 2
IIpakTuyeckoe 3anaTue Ne23. [IpeoOpazoBanue NpON3BENCHHUS TPUTOHOMETPHIECKUX QYHKIIMH B CyMMY 2
IIpakTnuyeckoe 3anaTue Ne24, GopMyss! yABOCHHS 2
[pakTuyeckoe 3anaTue Ne25. ColicTBa u rpaduku CHHyca, KOCHHYCa, TAHT€HCA U KOTaHT€HCa 2
[pakTuyeckoe 3anaTue Ne26. [IpeoOpazoBanne rpauKkoB TPUTOHOMETPHUYESCKUX (HYHKIINH 2
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COlepPKaHNe Y4eOHOro MaTepuaJia
[MocTpoenue u ureHne rpadMKoB QyHKIUH.
B Tom uucie:
IpakTuyeckoe 3ansirne Ne27. IlpuMepbl 3aBUCHMOCTEH MEXAY IEPEMEHHBIMH B pealibHBIX Tporeccax. | 2
IMocTpoenue u ureHne rpadMKoB QYHKIHI
[pakruueckoe 3ansitme Ne28. lcnomp3oBaHHME CBOHCTB  TPHUTOHOMETPHYECKHX  (QYHKOUH B | 2
IpodeCCHOHANBHBIX 33/1a4ax
IIpakTuuyeckoe 3ansaTHe Ne29. OOpaTHble TPUTOHOMETPUYECKHE (GYHKIMU U UX TPpadUKH 2
IIpakTuyeckoe 3anaTue Ne30. TpuroHoMeTpudeckue ypaBHEHUS 2
IpakTuueckoe 3anaTue Ne31. Tpuronomerpudeckue HepaBeHCTBA 2
Tema 7. IIpousBoanas GpyHkiuy, | OCHOBHOE coiep:KaHue Y4eOHOro MaTepuaJsia 34/6 OK 01, OK 02,
ee IpUMeHeHue OmnpeneneHre YHCIOBOM  IOCIENOBATENBHOCTH H  CHOCOOBI ee 3amaHus. CBOMCTBa  YHCIOBBIX OK 03, OK 04,
MHOCJIEJOBATENBHOCTEMN. Ornpenenenue npenenaa  HOCIEN0BAaTEIbHOCTH. Brranciaenue MpeiesoB OK 05, OK 06,
mocienosarenbHocTedt. [Ipenen ¢yHkmum Ha OeckoHeuHocTH. [Ipemen ¢yakmmm B Touke. IlpuparmeHue OK 07,IIK 1.4,
apryMmeHra. [pupamenne  QyHKIUH. 3amaun, [IpaBmma  auddepeHIUpOBaHUS. DopMyIibl K 1.5, 11K 3.3

i hepeHnInpoBaHus OTBICKaHHS MPOoNU3BOAHOH. Onpenenenne ciaoxHoH GyHkunu. [TponsBonHas CII0XKHOIM
¢yakunu. [IpomsBomHas Tpuronomerpudecknx ¢ynknuil. Ilonstue HempepbBHOH ¢yHKIiuu. CBoiicTBa
HempepbIBHON (pyHKIIH. CBSA3b MEXAY HENPEpHIBHOCTHIO M AP (GEepeHIINPYyeMOCThI0 (YHKINH B TOYKE.
ANTOPUTM pelIeHUsI HEPAaBEHCTB METOAOM HHTEPBAJIOB [ €OMETPHUYECKHH CMBICT MPOU3BOJHON (QYHKIHU —
YII0BO# KO3 UIMEHT KacaTelbHON K TpaduKy (yHKIHM B TOUYKe. YpaBHEHHE KacaTelbHOW K rpaduky
GyHKIMHA. AJITOPUTM COCTAaBJICHHSI YpaBHEHHs KacaTelabHOM K rpaduky ¢ynkuum Y=f(X). Bospacranne u
yObIBaHME (YHKIMH, COOTBETCTBHE BO3pacTaHWsl M yObIBaHMS (DYHKIMH 3HaKy NpOM3BOAHOW. [lomHsatume
MIPOM3BO/IHOM BBICHIETO TOPSIKA, COOTBETCTBHE 3HAaKa BTOPOH INPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH)
¢GyHKIMM Ha oTpe3ke. 3aayl Ha MaKCUMyM U MUHUMYyM. [IOHSATHE acCUMITOTHI, CIOCOOBI MX OIpE/CICHUS.
Anroput™m uccnenoBaHus (YHKIMHM W IIOCTPOCHHUS ee rpaduka ¢ NOMOIIBI0 Npou3BOAHOH. JlpoOHo -
nmuHeiHas ¢yakuus. HccnenoBanne (yHKIMM Ha MOHOTOHHOCTh M TocTpoeHue IpadukoB Haxoxnenne
HanOONBIIEro ¥ HANMEHBIIETO 3HAYCHUS (PYHKINH, IIOCTPOCHUE TPA(MKOB MHOTOWICHOB C UCIIOIb30BAaHHEM
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amnrapara MaTeEMaTHICCKOTO aHaIn3a.

B Tom uucJe:

Jlexnmst Ne25 2

IIpakTnuyeckoe 3anaTue Ne32. Uucinosas nocienoBaTeabHOCTh. [Ipeaen nocnenoBaTeaIbHOCTH 2

Jlexims No26 2

IpakTuuyeckoe 3anaTue Ne33. [Ipasuia u popmyisl muddepeHumpoBanus 2

Jlexums Ne27 2

[pakruueckoe 3ansitue Ne34. IlpomsBomnas cinokHOW (QyHKIUH. [IpOM3BOAHBIE TPUTOHOMETPHUYECKUX | 2

GbyHKIHN

IIpakTuyeckoe 3ansiTue Ne35. ['eomeTpuyeckuii CMBICI IPOU3BOIHOIN. YpaBHEHUE KacaTelbHOW B oOuieMm | 2

BHJIC

Jlexkumst Ne28 2

[pakruyeckoe 3auaTue Ne37. MccnenoBanue QyHKIHHA C TIOMOIIBIO TPOU3BOIHON U IIOCTPOCHHUE TPadUKOB | 2

[pakruyeckoe 3anaTue Ne37. MccnenoBanue QyHKIHHA C TIOMOIIBIO TPOU3BOTHON U IIOCTPOCHUE TPadUKOB | 2

[pakruyeckoe 3anaTue Ne37. MccnenoBanue QyHKIHHA C TIOMOIIBIO IPOU3BOIHON U IIOCTPOCHHUE TPAadUKOB | 2

Jlexrmst Ne29 2

IpakTuyeckoe 3anstue Ne38. HaxoxkjgeHune HauOOJbIIEro, HAMMEHBIIETO 3HAYCHHS M DKCTPEMAlbHBIX | 2

3HaueHUH QyHKINH

IIpakTuueckoe 3anHsaTHe Ne38. HaxoxneHne HamOOJIBIIEro, HAMMEHBIIETO 3HAYCHHS M AKCTPEMAlbHBIX | 2

3HaYCHUH QYHKIUI

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHNe Y4eOHOr0 MaTepHuaJia

Ou3nuecknii (MeXaHWYECKHH) CMBICT TNPOWU3BOAHOM — MTIHOBEHHAas CKOPOCTH B MOMEHT BpeMeHH

v=3_S '(t). Haunbonpiiee 1 HauMeHbIIee 3HaUEHHUS () YHKITHH.

B Tom uncie:

IIpakTuyeckoe 3anaTHe Ne36 Ouznueckuii (MEXaHNYECKHUH) CMBICI TIPOU3BOIHOM. 2

Jlexumst Ne30 2

IIpakTuyeckoe 3amsirme Ne39. HauOonbmee u HawMeHbllee 3HadeHHMs ¢QyHkuun. Haxoxnenwe | 2

ONTHUMAJIFHOTO PE3yNIbTaTa B MPAaKTUIECKUX 3aadax
Tewma 8. IlepBooOpazHas OcHOBHOe coiep:kaHue y4eOHOr0 MaTepuaJia 16/4 OK 01, OK 02,
(dbyHKIINY, ee TPUMEHEHNE 3a/ayu 0 BOCCTAaHOBJICHHM 3aKOHA JIBHKEHHUS IO HW3BECTHOM CKOpocTu. [loHSITHE WHTETpHpOBAHMUSI. OK 03, OK 04,

O3HaKOMJICHHE C TIOHATHEM HEONPEAEICHHOr0 MHTEerpaia u mepBoodpasnoit s Gyskiun y=f(x). Pemenne OK 05, OK 06,

3a7a4 Ha CBsI3b NEPBOOOPA3HON M €€ NPOM3BOJHON, BHIYHMCIEHHE NMEpBOOOPA3HON JUIS NAaHHOW (YHKIHH. OK 07,IIK 1.4,

Tabmuna ¢dopMmyn a8 HaxoXIEHHE INEepBOOOpasHbIX. V3yueHne mnpaBmil BBIYHCICHHS IEPBOOOPa3HOM. K 1.5, 1K 3.3
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ITonsTre HeoNmpeneNeHHOro WHTErpala 3ajad, MPHUBOIIINE K MOHATHIO ONPEICICHHOTO HHTErpana — O
BBIYHCIICHUH IUIOMIAAN KPWUBOJIMHEHHON Tpamenuy, O IEepeMElIeHHH TOYKH. [IOHATHE OmpenelIeHHOTo
WHTETpaia, TEOMETpUYeCKHi M (U3WYecKHid CMBICT ompereneHHOro wHTerpaira. ®opmyna Herorona-
JleiiOauMIA.

B ToM uncie:

Jlexumst Ne31 2

IpakTuyeckoe 3anaTue Ned4(). Murerpan u nepBoodpasHas 2

[pakruueckoe 3anaTue Ne4(. laTerpan u nepBoodpazHas 2

Jlexums Ne32 2

Ipakrnueckoe 3ansTue Ned1l. OnpeneneHHblil HHTErpa 2

IIpakTuuyeckoe 3ansaTue Ne41. OnpenenieHHbIH HHTErpal 2

IIpodeccuoHaTEHO-OPMEHTHPOBAHHOE COJlePAKAHNE YUEeOHOr0 MaTepuasa

Teomerpraeckmii cMpIcH ompeneneHHoro wHTerpaida. @opmyna Hrerorona-JleitOnnma. Permmenue 3amau Ha

MIPUMEHEHNE UHTErpasa Ui BBIYUCICHUS (PU3NIECKUX BETHYHMH U IUIOMIACH.

B Tom uncie:

Jlextms Ne33 2

IpakTuyeckoe 3ansitue Ned2. I[lpumeHeHHe ONPENENICHHOIO HMHTErpana Jjisi BbIYMCICHUsS (DU3NUECKHX | 2

BEJIMYHUH U IUIommaaeit hpuryp
Tema 9. DneMeHTHI OcHOBHOe cofep:kaHHe y4eOHOI0 MaTepHaJa 22/2 OK 01, OK 02,
KOMOUHATOPHUKHU, CTATUCTUKU U | [lepecTaHOBKH, pasMenieHus, coueTanuss COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpEMBI O BEPOSTHOCTH OK 03, OK 04,
TEOPHUH BEPOSATHOCTEN CYMMBI COOBITHH. Y CIIOBHAsI BEPOSTHOCTh. 3aBHCHUMbBIC U HE3aBHCHUMBIE COOBITHSA. TE€OopeMBl 0 BEpOSITHOCTH OK 05, OK 06,

Mpou3BeIeHUsT coObITHH. Bumel cirydaitHpix BenmmumH. OmpeneneHne AUCKPETHOW CITydaifHOH BETHYHHBL. OK 07,1IK 1.4,

3aKoH paclpeleieH sl TUCKPETHONW ciiydyaliHOW BeJnduHbl. E€ yuciioBble XapakTepucTUKU. BapuanuoHHbII K 1.5, 11K 3.3

psa. Iloauron gacToT u ructorpamma. CTaTHCTHYECKNE XapaKTEPUCTHKH Psiia HAOII0IaeMBIX JaHHBIX

B Tom uucie:

Jlextmst No34 2

IIpakTuyeckoe 3ansitme Ne43. lcropus pasBUTHS KOMOMHATOpPHKH, €€ pOJb B pPasiIM4HBIX cdepax | 2

yejoBeueckoil nestenbHocTH. [IpaBuia xomOnHaTtopuku. PemieHne koMOMHAaTOpHBIX 3amad. Pazmernenws,

COUETAHUS U NEPECTAHOBKU

IIpakTuyeckoe 3ansitme Ne43. lcropus pasBUTHS KOMOMHATOpPHKH, €€ pOJb B pasiIM4HBIX cdepax | 2

YeloBeYecKor naesTenbHocTH. [lpaBmia xomOuHaTopuku. PemeHne koMOWHATOPHBIX 3amad. PasMemieHwus,

COYETaHUS U TIEPECTAHOBKU

IpakTuuyeckoe 3ansitue Ned4, Kitaccmueckoe ompenesnenune BepositHocTd. CBOMCTBA BEPOSTHOCTEH, | 2

TeopeMa o cymme BeposiTHocTel. CI0KeHHe U YMHOXKEHUE BEPOSITHOCTEH
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Jlexmms Ne35

[pakTuyeckoe 3anaTue Ne4S. [Ipuxinagasie 3amaun

[pakTuyeckoe 3anaTue Ne4S. [Ipuxinagasie 3amaun

IIpakTnyeckoe 3ausaTue Ned5. [Ipuknaanslie 3aaa4u

HpaKaneCKoe 3anaTne Ned6. HpeZ[CTaBJ'IeHI/Ie JaHHBbIX. 38.].'[3.‘11/1 MaTeMaTHYeCKOM CTaTUCTHUKHU

HpaKaneCKoe 3anaTne Ned6. HpeZ[CTaBJ'IeHI/Ie JaHHBIX. 38.].'[3.‘11/1 MaTeMaTHYeCKOM CTaTUCTHUKHU

NININININIDN

IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iePKaHNe Y4eOHOro MaTepuaJia

OtHocHuTeNnbHAas YacToTa COOBITHSA, CBOMCTBO €€ ycToiunBoCcTH. CTaTHCTHIECKOE ONPEIETICHHUE BEPOSITHOCTH.
Ouenka BeposTHocTH coObITHA. [lepBuuHas 00paOoTKa CTaTUCTHYECKMX JaHHBIX. [ paduueckoe Hx
npencrasieHue. HaxoxaeHue cpeJHUX XapaKTepUCTHK, HAOII01aeMBbIX TaHHBIX

B ToM uncie:

Ipakruyeckoe 3anaTHe Ne47. CoctaBieHue TaOIMIl U JUarpaMM Ha MPaKTUKE 2
Tema 10. [Ipsamsle u mmockoct | OcHOBHOE coiep:kaHUEe y4eOHOr0 MaTepHuajia 16/2 OK 01, OK 02,
B [IPOCTPAHCTBE IMpeamer ctepeomerpun. OCHOBHBIC TOHATHS (TOYKA, NpsiMasi, IUIOCKOCTh, NMPOCTPAHCTBO). OCHOBHBIE OK 03, OK 04,
akcuombl crepeoMeTpud. Ilepecekaronuecs, napajjielibHblE M CKpelluBaromuecs mnpsmele. [IpusHak u OK 05, OK 06,
CBOMCTBA  CKPELUMBAIOLIUXCS MNPSAMBIX. YTrojdl MEXIy MNpsAMbBIMM B  mpoctpaHcTBe  OCHOBHBIE OK 07,IIK 1.4,
mpocTpaHcTBeHHbIe GuUrypsl. [lapamiensHpie mpsMas U wiockocTh. Omnpenenenue. [Ipusnak, cBoiicTBa (C IIK 1.5, TIK 3.3
nokazarenscTBoM). Ilapamnensable miockoctd. Omnpexnenenue. IIpu3Hak, cBoicTBa (C 10Ka3aTeIbCTBOM).
Terpasap u ero snemeHTsl. [lapamnenenunes u ero snemMeHTbl. CBOWCTBa MPOTHBOIOJIOXKHBIX TpaHEd U
nuaroHanei napamenenunena. I[locrpoenune ceuenuid. Ilepnenaukynspueie npsmbie. [lapamnenbHbie
MpsiIMble, TEPHEHIUKYIAPHBIE K IUIOCKOCTH. [IpH3HAK NEepHeHIUKYISIPHOCTH TPSAMOW U IUIOCKOCTH.
[epnenavkynsp u HakjgoHHas. TeopemMa O TpexX NMEPHEHIMKYJSApaX. YTOJ MEXIy NPsIMOIl M IUIOCKOCTHIO.
VYron Mexay mrockocTsMH. [lepreHnuKynspHble MmI0cKocTh. [Ipu3HaK nmepreHAnKyISIPHOCTH IIIOCKOCTEH.
PaccTosiHus B mpocTpaHCTBe.
B ToMm uncie:
Jlexumst Ne36 2
IIpakTuyeckoe 3ansTHe Ned8. [Ipr3HAKM B3aUMHOTO PACIOJOKEHHS MPSAMBIX. YTOJ MEXIy MNpsSMbIMHU. | 2
B3anmMHOe pacronokeHne IPSAMBIX U INIOCKOCTEH
IIpakTuyeckoe 3ansaTHe Ned8. [Ipu3HAKM B3aMMHOTO PaCIONOKEHHS NPSAMBIX. YTOJ MEXIy NpsMbIMHU. | 2
B3anMHoOe pacnonoxeHue NpsAMBIX U INIOCKOCTEH
Jlexius No37 2
IpakTuyeckoe 3aHsaTHEe Ned9. TIeprneHIWKY/ISP W HAKIOHHAS K IUIOCKOCTH. YTOJN MEXKAy MpsMOil u | 2
IUIOCKOCTBIO
IpakTuyeckoe 3aHaTHEe Ne50. Teopembl 0 B3aMMHOM PaCIIOIOKEHUH MIPSIMOM 1 TIockocTr. Teopema o Tpex | 2
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MEPIECHANKYIIApax

[pakruyeckoe 3anaTue Ne50. Teopemsbl 0 B3aMMHOM PaCIIOIOKEHIH MIPSIMOH 1 TIOCKOCTH. Teopema o Tpex | 2
MEPIECHANKYIISIpax
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJIePAKAHNE YIeOHOr0 MaTepUaa
AxcuoMsl crepeoMeTpud. IlepneHIUKyIIpHOCT MPSIMOM M TMJIOCKOCTH, MapaiielbHOCTh ABYX IpPSMBIX,
HepIeHANKYJIApHbIE MIOCKOCTH, MEPIEHIUKYIIPHOCTh INIOCKOCTeH. PacnonoxkeHne NpsAMBIX U MIOCKOCTEH B
npocTpancTBe. CKpelyBarouiecs npsmbie
B Tom uncie:
[pakruueckoe 3ansaTue NeS1. [TapannensHOe IPOEKTUPOBAHKE U €T0 CBOMcTBA. B3amMHOe pacmonoxeHue | 2
MIPOCTPAaHCTBEHHBIX (UTyp. Pemenne npakTHKO-OpUEeHTHPOBAHHBIX 3a/1a4
Tema 11. Koopaunats! u OcHOBHOe cofep:kaHHe y4eOHOT0 MaTepHaJia 12/2 OK 01, OK 02,
BEKTOPHI JlexapToBBI KOOpAMHATH B IpocTpaHcTBe. [IpocTeiinye 3agaun B KoopauHaTax. PaccTosiHue MeXIy ABYMs OK 03, OK 04,
TOYKaMH, KOOPJAMHATHl CepenHbI O0Tpe3ka. BexTopsl B mpocTpaHcTBe. Cl0KEHHE U BBIYMTaHHE BEKTOPOB, OK 05, OK 06,
YMHO)XEHHE BeKTopa Ha uucio. KomruianapHsie BekTophl. CKalsipHOE NPOU3BEICHUE BEKTOPOB. Pa3noxkeHue OK 07,IIK 1.4,
BEKTOPA II0 TPEM HEKOMILIAHApHBIM BeKTopaM. KoopauHaThl BEKTOpa, CKaIsIPHOE NIPOM3BEICHNE BEKTOPOB B IIK 1.5, 11K 3.3
KOOPJMHATAX, YroJl MEXAYy BEKTOPaMH, YroJl MEeXIy HIPsIMOH M IUIOCKOCTBIO, YroJl MEXAY IIIOCKOCTAMH.
YpaBHEHHE TIOCKOCTH
B Tom uncie:
Jlexumst Ne38 2
IIpakTuuyeckoe 3ansiTue Ne52. JleiicTBus ¢ Bekropamiu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE 2
IIpakTuuyeckoe 3anaTue Ne52 JleiicTBus ¢ Bekropamu. JlekapToBa cucTeMa KOOPAWHAT B IPOCTPAHCTBE 2
[pakruyeckoe 3ansitue NeS3. PaccrosHume Mexay Toukamu. JIeWCTBUS C BEKTOpPaMH, 3aJaHHBIMH | 2
KoopauHaTaMu. CKaJsipHOE PON3BE/ICHHE BEKTOPOB
IIpakTuyeckoe 3ansirme NeS3. Paccrosnue Mexay Toukamu. JleWicTBHS € BEKTOpamHM, 3aJaHHBIMHU | 2
koopanHaTaMu. CKalsipHOE MPON3BECHNE BEKTOPOB
IpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE YUeOHOr0 MaTepuasa
Pemrenne nmpakTUKO-OPHEHTHPOBAHHBIX 3a/1a4 HA KOOPAMHATHOH IJIOCKOCTH
B ToMm uncie:
[pakrudeckoe 3ansaTHe NeS4. BruucieHne pacCTOSHHA WM IUTOMAJCH Ha KOOPIMHATHOW IUIOCKOCTH. | 2
KonnuecTBeHHbIE pacueTsl
Tema 12. MHOrOrpaHHUKH U OcHOBHOe cofiepKaHue Y4eGHOT0 MaTepHuaJia 29/9 OK 01, OK 02,
TeJa BpaIieHHs [onsatne mHOTOTpaHHMKA. ETO 31MeMeHTHI: BepmunHBI, pedpa, rpanu. [umaronams. Cedenne. Brmmykibie n OK 03, OK 04,
HEBBINYKIIbIe MHOTOTpaHHUKH [loHsATHEe pu3Mbl. Ee ocHOBaHMS M O0KOBBIE TpaHu. BeicoTa mpusmsl. [Tpsimast OK 05, OK 06,
U HakioHHas mpusMa. [IpaBunbHas npusma. EE cedenume. Ilapamnenenuren, cBoWCTBa NPSIMOYTOJIBHOTO OK 07, 11K 1.4,
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napasenenumnena, kyd. Ceuenne xyba, napamienenunena. [Ilupamuna u ee sneMeHTsl. CeueHne MTHPaMUIBL.
[IpaBunpHas mupamuma. YcedeHHas mnupampaa. llmomanb OOKOBOW W TOJHOH MOBEPXHOCTH TIPH3MEL,
nupaMuabl. CHMMETpHsS OTHOCHTENBHO TOUKH, MPSIMOH, miockocTd. CuMMeTpus B KyOe, mapajuiesienuIee,
npusMme, nmpamuie. IIoHATHE TpaBHIBHOIO MHOTOTpaHHHKH. CBoOiicTBa MpPaBHIBHBIX MHOTOTPAHHHUKOB.
IMunuanp n ero sneMentsl. CedeHne MWIMHApA (MTapauleNbHOE OCHOBAaHMIO M OCH). Pa3BepTka munmmHOpa.
Konyc u ero snementsl. CedyeHne KoHyca (mapaiebHOE OCHOBAaHHIO U IPOXOJLIEE 4Yepe3 BEPILUHY),
KoHWYeckue ceueHus. Pa3BepTka koHyca. YceueHHbI koHyc. Ero obGpasyromass u Bwicota. CeudeHue
ycedennoro Illap u cdepa. Bzaumnoe pacnonoxxenune cdepsl u miockoctu. Ceuenune mapa, chepsl. [Tlonstue
00 o0Owveme Tema. OObeM Ky0a, MPSIMOYrobHOro mapamienenumnena. OObeM TPU3MBI M IWJIMHIPA.
OTtHoueHne 00beMOB MOI00HBIX Ted. OO0BbeMbl MupamMuIbl U KoHyca. O0beM niapa. Ilnonaamu noBepxHocTeH
TeJl.

B Tom uuncie:

Jlexmmst Ne39

IIpakTuyeckoe 3ansaTue NeS55. Paznuunbie BUabl MHOTOrpaHHUKOB. VX n300paxenus. CedeHus:, pa3BepTKH
MHOT'OI'PaHHUKOB

IIpakTnyeckoe 3anaTue Ne56. [Ipusma: npsiMas, HakJIOHHas, IpaBUiIbHad. [lapannenenunen, kyo

IpakTnuyeckoe 3ansiTue NeS7. [lupamuaa v npusma, IOWAAN IOBEPXHOCTH MPU3MBbL, TUPAMHU/IBI

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHNe Y4eOHOr0 MaTepuaJia

CuMMeTpust B IPUPOJIE, apXUTEKTYPE, TEXHHUKE, B OBITY.

B ToM umncie:

IpakTuuyeckoe 3anaTue Ne 58. Buasl cumMeTpuii B mpocTpancTBe. CHMMETpHUS MHOTOTPAHHUKOB

[pakruueckoe 3anaTue Ne 59. [Tpumepsl cuMMeTprid B TpodecCHOHANBHBIX 3a/1a9ax

Jlextms Ned0

Hpakrnuyeckoe 3anaTue Ne 60. [IpaBuiabHbIE MHOTOIPaHHHUKH, UX CBOMCTBA

Jlextmst Nod1

Ipakruyeckoe 3aHsaTHe Ne 61. [{umuHap 1 KOHYC. Y CEUCHHBIH KOHYC

pakTuyeckoe 3anaTue Ne 62. [llap u chepa, nx ceueans. OCHOBHbBIE TOHATHS

IIpakTuyeckoe 3anaTue Ne 63. Beruncinenue miomaiei 1 00beMOB

NININININININN

IpodeccuoHalibHO-OPHEHTHPOBAHHOE COEPKAHNE Y4eOHOT0 MaTepuaa

KOM6I/IH3HI/II/I TCOMETPHUUCCKUX TECII. Hcnons3oBanne KOM6I/IHaHI/II71 MHOTOTPAaHHUKOB W TCJI BpalICHHUSA B
MPAKTUKO-OPUECHTUPOBAHHBIX 3a/ja4yax. ITnomanm HOBerHOCTeI\/'I KOM6I/IHI/IpOBaHHBIX TCOMETPHUUICCKUX TECIT

B Tom uuncJe:

Jlexrust Ne42

IIpakTuyeckoe 3ansiTHe Ne64. lcronp3oBaHMe KOMOWHALMM MHOTOTPaHHMKOB M TEJl BpAlCHUS B

K 1.5, 11K 3.3
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MIPaKTHKO-OPUEHTUPOBAHHBIX 3a/1adax

[pakTuyeckoe 3aHaTHEe Ne65. ['ecomerprmueckne KOMOWHANIMK Ha TpakTHKe. [IpuMepsl cuMMmeTpuii B | 2
CHELHUATBHOCTIX 9TEXHOIOTHYECKOTO MPOduIs
IIpomeskyTouHast aTTecTanusa B (hopMe IK3aMeHa 5
Bceero: | 252
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3. YCJIOBUSI PEAJTU3ALIMU OBILIEOBPA3OBATEJABHOM
JUCHUIIIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHue

Jlia peanuzanuu 00pa3oBaTeIbHOrO Iporecca (BceX BUIOB Y4eOHOM AESTENbHOCTH) IO
JTUCIUILIMHE UCIIONIB3YIOTCS CIIEAYIONIUE ClielanbHbIe TOMEIIECHNS, OCHAILIEHHBIE B COOTBETCTBHUU
¢ [Ipunoxenuem 8 OII CIIO:

— Kabuner 00111e00pa3oBaTesbHbIX AUCIUILINH.

3.2. YuyeOHo-MeToau4ecKoe odecredeHue

3.2.1. OcHOBHBIE NeYaTHbIE U/WJIU 3JIEKTPOHHbIE U3TAHUS

1. AureOpa u Hauana marematiuaeckoro aHanmsa. 10-11 kimaccel. ba3oBblii u yriryOaeHHbIH
YPOBHU: YUeOHUK I 001eo0pa3oBarenbHbix opranm3amnuii / L. A. Anmumos, 0. M. Komsarun, M.
B. TkaueBa [u np.]. - 10-e m3a. crep. - Mocksa: IIpocemenue, 2024. - 463 c.: puc., Tabmn. -
(MaTtemartuka: anreOpa W Hayajla MaTeMaTH4eCKOro aHaimuza, reomerpusi). - ISBN 978-5-09-
087759-6. - TekcT: HEMOCPEICTBECHHBIM.

2. Matematuka : anrebpa ¥ Hayala MAaTeMaTUYECKOrO0 aHaiu3a, TE€OMETpPHS.
I'eometpusa. 10 - 11 kmaccel : yueOHHK uisi 00II€00pa30BaTENbHBIX OpraHu3anuii : 0a30BbIA U
yrinyonenssiii yposnu / JI. C. Atanacsh, B. @. byrysos, C. b. Kagomues [u np.]. - 8- usnaunue. -
MockBa : IlpocBemenue, 2024. - 288 c. : rpad. - ISBN 978-5-09-073883-5. — Tekcr:
HEIIOCPEICTBEHHBIMN.

3. Martemaruka: anrebpa M Hayajlla MareMaTudeckoro aHanuza. ['eomerpus. 10 - 11
KJ1acchl: 0a30BbIM U YIIIyOJEHHBIM YPOBHU: YUeOHUK 1J1s1 0011e00pa3oBaTeabHbIX opranuzanuii / JI.
C. Aranacsa, B. @. Byrysos, C. b. Kagomues [u mp.]. - 10-e usna., crep. - Mocksa: IIpoceemienue,
2024. - 287 c.: un. - (MI'Y - mkomne). - [I'eometpus. 10 - 11 kmacc]. - ¢. 278. - ISBN 978-5-09-
087645-2. - Tekct: HETTOCPECTBEHHBIN.

4. HNamuurep, B. A. T'eomerpus: crepeomMeTpHuecKue 3aJaydl Ha IOCTPOEHHE: ydyeOHOe
nocobue s cpeaHero mpodeccuoHambHOro obOpaszoBanus/ B. A. Jlamunrep. — 2-¢ u3g. —
MockBa: WM3marensctBo IOpaiit, 2024. — 189 c. — (IlpodeccuonansHoe o0Opa3oBaHHE). —
ISBN 978-5-534-05735-5. — Texct: anekrponnsiii // Obpa3zoBatenbHas miatdgopma FOpaiir [caiT].
— URL.: https://urait.ru/bcode/515380 (mnara obparenus: 01.04.2025).

5. Jamuurep, B. A. MaremaTtuka: 3amaun ¢ MOAyJIeM: y4eOHOE MOCOOHe I CPETHETO
npodeccuoHaabHoro obpasosanus / B. A. lanunrep. — 2-e u3a., ucop. u gon. — Mocksa:
WznarensctBo IOpaiit, 2024. — 364 c. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-
534-04793-6. — Texkct: anexkrpoHHslid / Obpa3oBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515055 (nara oopamenus: 01.04.2025).

6. amuarep, B. A. Maremaruka: norapuMuIeckre ypaBHEHUs W HEPaBEHCTBA: yUeOHOE
mocooue I cpeHero npodeccruoHaibHoro odpasoanus / B. A. JlaymHarep. — 2-¢ W37., UCTP. H
nor. — Mocksa: U3natenberBo FOpaiit, 2024. — 176 ¢. — (IIpodeccnonansHoe 00pa3oBaHue). —
ISBN 978-5-534-05316-6. — Tekct: anekrponHbIi // O0pa3zoBatenbHas miaTdopma FOpaitr [caiT].
— URL: https://urait.ru/bcode/514874 (nara oopamenus: 01.04.2025).

7. Hamuurep, B. A. MaremaTtnka: TPUTOHOMETPUYECKHE YypaBHEHUS U HEPABEHCTBA!
yuebHoe mocolue aiist cpegHero npodeccuoHanbHoro oopasosanus / B. A. Jlanunrep. — 2-e usn.,
ucp. u nomn. — Mocksa: MznarensctBo lOpaiit, 2024. — 136 c¢. — (IIpodeccuonansHoe
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obpaszoBanme). — ISBN 978-5-534-08453-5. — Texkcr: snektponHbiii // OOpa3oBaTenbHas
wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nata oopamenus: 01.04.2025).

8. Hamunrep, B. A. Meronuka o0y4eHHs CTEpPEOMETPUU MOCPEICTBOM DPELICHHUs 3ajau:
yueOHoe mocobue s cpelHero npodeccuoHanbHOro oopazoBanus / B. A. Jlanmuarep. — 2-¢ u3m.,
ucnp. U gon. — MockBa: M3marensctBo HOpaiit, 2024. — 370 c¢. — (IlpodeccuonanpHoe
obpaszoBanme). — ISBN 978-5-534-04873-5. — Texkcr: snekrponHbiii // OOpaszoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515273 (narta oopamenus: 01.04.2025)

9. Jlapun, C. B. Anre6pa: MHOTOWIEHBI: yueOHOE ocooue aiis By3oB / C. B. Jlapun. — 2-¢
u3J., uctp. u pomn. — Mocksa: M3znarensctBo IOpaiit, 2024. — 136 ¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-07825-1. — Texkct: anextponHbiii / OOpa3oBatensHas miuatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/515450 (nata oopamenus: 01.04.2025).

10. [Iwumauwes, B. C. Maremarvka: y4eOHUK U TPAKTUKYM [UIE  CPEIHErO
npodeccuonanbHoro oopazosanus / B. C. [llunaues; nox penakiueit A. H. Tuxonosa. — 8-e usn.,
nepepad. u gon. — MockBa : UsnarensctBo FOpaiit, 2024. — 447 c¢. — (IlpodeccuonanbHoe
obOpazoBanmue). — ISBN 978-5-534-13405-6. — Texkcr: snextponHbld // OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (nara oopamenus: 01.04.2025)

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKHU

1. Marematuka: [caitr] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - (xara
obpaienus: 01.04.2025). — Tekct: 37€KTPOHHBIIA.

2. Marematuka: [caiit] - http://www.bymath.net/index.html - (mara oOpamenus:
01.04.2025). — TekcT: 2NeKTPOHHBII.

3. Maremaruka: [cait] - http://www.intuit.ru/courses.html - (gara obparenus:

01.04.2025). — TekcT: 2NeKTPOHHBIIt
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

Kontpouns
nproOpeTeHHbIE
npo¢eCCHOHATIBHBIX KOMIIETEHINH

U OLEHKAa pacKpbIBAIOTCS dYepes

OoOy4arolMMUCS yYMEHHMs, HalpaBleHHble Ha (GOpMUpOBaHHE OOIIUX H

pe3yibTaThl,

YCBOEHHBIE

3HAaHUA U

Pe3yabTaTsl 00yyeHust
(B1ageHus1, yMeHUs1)

Iloka3zaTein OleHKH pesyJjbTara

Tun oeHOYHbIX
MeponpUSTHIH

Baanern/IlonumMars/3HATh:

Auiredpa u HaYa/1a MaTeMATHYECKOI0 aHAJIU3Aa:

1) Yucaa u BLIYMCIIEHHS:

- ONEepUpPOBaATh MOHATUSAMU: pallMOHAIBHOE U
JICHCTBUTEIILHOE YHCI0, OOBIKHOBCHHAS W
JeCATUYHAS P00, MPOIICHTHI,

- BBHITIOJNHATh apu(PMETHIECKUE OIEpaIiy C
panMoOHaTFHBIMHU u JIEACTBUTEIILHBIMHU
YUCIIAMU;

- BBINIOJIHATH TPHOIMKCHHBIC BBIYHCICHUS,
WCTONB3Yysl TpaBWia OKPYIJICHUS, JenaTh

TIPUKUIKY u OLIEHKY pe3yabpTaTta
BBIUMCIICHUH;

- OINepupoBaTh MOHATHUSIMHU: HATypajbHOE,
LeJoe HCII0JIb30BaTh

JACITIMMOCTHU LCJIBIX YUCEJI, PA3JIOKCHUC YHCJIa

4uciio, MMpU3HAKHU

Ha MPOCTbIC MHOXXHUTCIIN JId PEUICHUA 3a1a4.

- ONEpUpPYET MOHATUSAMH: PalUOHAIBHOE H
JMEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JECATUYHAS IPOOB, MPOIICHTHI,

- BBINOJIHACT apu(PMETHUCCKUE OICPAIMU C
paluMOHaIbHBIMU u JIEUCTBUTEIbHBIMU
YUCIIaMU;

- BBINONTHSACT TPUONMKEHHBIC BBEIYUCIICHUS,
HCIIONIb3Ysl MpaBujla OKPYIJIEHUS, JelaTh
NIPUKUAKY u OLICHKY pe3ynbTara
BBIUKCIICHUH;

- ONlepUpPYET MOHATUSIMU: HATypaJbHOE, 1IeJI0e
YUCJIO, HUCHOJb30BaTh NPU3HAKHU JECIHUMOCTU
LIETIBIX YUCEJ, Pa3JI0KEHHUE YKCIla Ha MIPOCThIE
MHOXUTENH JJIs1 pEIeHUs 3a/1ay;

Tekymuii KOHTPOIbL B
dopme:

- BBIIOJHEHHA U
3alIUTHl IPAKTUYECKUX
3aHsaTai Nel, 2, 3, 4, 5,
6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65

- OIICPUPOBATH MMOHATHUAMMU: CTCIICHb C LECJIIbIM
TIoKasaTejieM, CTaHAapTHas (i)opMa 3aIrcu

JIEHCTBUTEIBHOTO quCIa, KOpEHb
HATypabHOM CTEICHH, HCIIOJIB30BATh
TOIXOISIITY O bopmy 3amucu
JNEUCTBUTENBHBIX  YHCEA JJIs  PEUICHUS
NMPaKTHYECKUX  3a7a4 W [PEACTaBICHUS
JIAHHBIX;

- ONEpUpOBaTh MOHATHEM: CTEMEHb C

panMoHABHBIM TIOKa3aTeNeM; OIepPHUpPOBATh
MIOHATHAMM: JIoTapu(M UKcia, TeCITHIHbIE U
HaTypaJibHbIE JTOTapu(MBI;

- OHNCpHUPYET NMOHATUAMU: CTCIICHL C IICJIBIM
NoKa3aTejieM, CTaHAapTHasa (bopMa 3aIllucCu

JIEHCTBUTEIBHOTO qucIa, KOpEHb
HATypaJbHOU CTEIIEHH, UCIIOJIb30BATh
MOIXOISATIY IO bopmy 3aMnucu
JNEUCTBUTENBHBIX  YHCET JUIA  PEIIeHHs
NPaKTHYECKUX 3aJad W  TMPEJCTaBICHHS
JIAHHBIX;

- OmepUpyeT  IOHIATHEM:  CTENE€Hb  C

panroHaIbHBIM TT0Ka3aTeleM;
- OllepupyeT MOHATHAMH: JOTapupM HHCIa,
JIECTHYHbIE U HaTypaJIbHbIE JTOTapu(MBbI;

Tekymuid KOHTPOJb B
dopme:

- BBIIIOJIHEHHUS U
3aIUTHI IPAKTUIECKUX
3ansatui Nel, 2, 3,4, 5,

- OIIEPUPOBATh NOHATUSIMH: CHHYC, KOCUHYC H
TaHI'CHC MPOM3BOJILHOTO YIJIa, HUCIOJIb30BaTh
3aIKCh IIPOM3BOJILHOTO yIJla 4epe3 oOpaTHbIe
TPUTOHOMETpHUYECKHe (PyHKIINY;

- OIlepUpYeT MOHSATHAMH: CHHYC, KOCHUHYC U
TaHT€HC IPOM3BOJILHOIO YIJIA, UCIIOIB30BATh
3aIMCh IIPOU3BOJIBHOTO yIJla yepe3 oOpaTHbIe
TPUTOHOMETPUYECKHE QYHKITUH;

Texymuii KOHTPOIIb B
dhopme:

- BBITIOJTHEHUS U
3aIIUTHI IPAKTHIECKUX
sanstuid Ne20, 21, 22,
23, 24, 25, 26, 27, 28,
29, 30, 31

2) YpaBHeHNsl M HEPABEHCTBA:

- OIIEpUpPOBATL MOHATHUAMHU: TOXKIACCTBO,

ypaBHEHHE, HEPaBEHCTBO, Lernoe,
pannoHaJIbHOE, UPPALNMOHATIBHOE ypaBHEHHE,
HEpaBEHCTBO,

ypaBHEHHE;

TPUTOHOMETPUYECKOE

- ONepupyer  MOHATHIMHU:

ypaBHEHHE,

TOKIECTBO,
HEpPaBEHCTBO, LEIIOE,
palroHaIbHOE, UPPAIMOHATIBHOE YpaBHEHHE,
HEPABEHCTBO, TPUTOHOMETPHUYECKOE

ypaBHEHHE;

Texymuii KOHTPOIb B
dopme:

- BBIIIOJIHEHHUS U
3aIIUTHI TPAKTUYECKUX
sapstuii Nel, 2, 3, 4, 5,
6,7,8,9, 10,11, 12,
13, 14, 15, 16, 17, 18,
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19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30,
31

- BBITIOJTHSATH npeoOpa3oBaHUs
TPUTOHOMETPUYECKHX BBIPAXKEHUH U peliaTh
TPUTOHOMETPUYECKHE ypaBHEHUS;

- HaXOJIUTh peeHus MIPOCTEHUIINX

TPUTOHOMETPUICCKNUX HCPABCHCTB,

- BBINOJTHACT npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAXKEHUN M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS;

- HaXOIUT peleHust IPOCTENIINX

TPUTOHOMETPUYCCKNX HCPABCHCTB,

Tekymuii KOHTPOJb B
dopme:

- BBITIOJIHEHHUS
3aIUTHI MPAKTHYECKUX
sauaruil Nel9, 20, 21,
22,23, 24, 25, 26, 217,

28, 29, 30, 31
- TpUMEHATh CBOMCTBa CTENEHUM M | - TPUMEHSET CBOMcTBa  CcTemeHW s | Tekyliuid KOHTPOJb B
mpeoOpa3oBaHUs BBIPAKCHHH, OIEPHPOBATH | MpeoOpa3oBaHUs BBIPAXCHHH, OHEpUpPYyeT | dopme:
MOHATHSAMM: [OKa3aTeIbHOE YypPaBHEHHWE U | MOHATHAMH: II0OKa3aTElIbHOE YPaBHEHHE W | - BBIIOJIHEHHS U
HEpaBEHCTBO, pellaTh OCHOBHBIC THUIBI | HEPABEHCTBO, pELIa€T OCHOBHBIE  THIBI | 3AIIUTHI MPAKTHYECKUX

II0Ka3aTeJIbHbIX YPABHEHUM U HEPABEHCTB:

[I0Ka3aTeJIbHbIX YPABHEHUM U HEPABEHCTB;

3aHsaTUd Ne§, 9

- BBINOJHATH TNPeo0pa3oBaHUsl BBIPAKCHUH,
COJIepKaIX  JIOTapu(MBI,

MNOHATUAMMU: J'IOl"apI/I(bMI/I‘IGCKOG YpaBHCHUC U

OIIEepHPOBATH

HCPABCHCTBO, peuatb OCHOBHBIC THIIbI

norapu(MHUIECKNX yPAaBHCHUN W HEPABEHCTB;

- BBINOJHAET NpeoOpa3oBaHMs BhIpaKEHUIL,

COJIePKALITIX Jorapumsl, ornepupyer
HNOHATHAMHU: JIOTapH(YMHUIECKOE ypaBHEHHE U
HEPAaBeHCTBO, PEIIACT OCHOBHBIC  THIIBI

norapu()MUIECKNX yPaBHCHUI W HEPABEHCTB;

Tekymuii KOHTPOIb B
¢dopme:

- BEITIOJTHEHUS U
3aIIUTH TPAKTHICCKUX
sagsaTrit NelO, 11, 12,
13,14

- OIICPUPOBATH NOHATUAMU: CHUCTEMA

JIMHEMHBIX YpaBHEHHH M €€ pELICHUE,
HCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHCHUM
JUIsl pelIeHUs IPAaKTUYECKUX 3a/1a4;

- HaXOJMTb PELICHUS NPOCTEHIINX CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUH U

HEPABCHCTB,

- ONEpPUPYET MOHATUSIMU: CUCTEMA JIMHEHHBIX

YpPaBHCHMM M €€ peuleHHe, HCIOJIb3YET
CUCTEMY JIMHEUHBIX YPABHEHUM JJI pELICHUS
IIPAKTUYECKUX 3a/a4;

- HaXOJUT DPELIEHUs NPOCTEHIINX CUCTEM U
COBOKYITHOCTEH pallOHAIIbHBIX YPAaBHEHUH U

HCPABCHCTB

Tekymuii KOHTPOIb B
¢dopme:

- BBITIOJIHEHUS U
3aIUTHI IPAKTUYECKUX
3anstuii Nel, 2, 3,4, 5,
6, 7,10, 11,12, 13, 14,
15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26,
27,28, 29, 30, 31

- NPUMEHATh YPAaBHEHHsS U HEPABEHCTBA IS
pelIeHrs] MaTeMAaTUYeCKUX 3a/ad U 3a1ad U3
pa3nUYHBIX oOONacTe HayKH M peabHON
JKU3HH;

- MOJEIUpPOBaTb pealbHbIE CHUTyallud Ha
S3BIKE  areOpsl,

COCTaBJIATH BBIPAXKCHUA,

YpaBHCHUA, HEPABCHCTBA 10 YCJI0BUIO
3a1a4u, UCCJICA0BATh NOCTPOCHHLIC MO/JCIIN C

HCIIOJIb30BAaHUECM alllapara anre6p51;

- BBITIOJIHACT npeo 6paSOBaHI/I$[ OeJbIX,

palMOHAaIbHBIX u HUPPALMOHAIBHBIX
BBIDAKEHUM M peEIlIaeT OCHOBHBIE THIIbI
LENbIX, PAlMOHAIBHBIX WU UPPALUOHAIbHBIX
YPaBHEHUH U HEPABEHCTB;

- NPUMEHSET YPaBHEHUS U HEPAaBEHCTBA IS
pellleHs MaTeMaTHYeCKUX 3a7jad U 3ajad U3
pasNMuHBIX o0NacTell HAayKH W peajbHOU

JKU3HU;

Tekymuid KOHTPOJb B
dopme:

- BBITIOJIHEHUS U
3aIUTHI IPAKTUIECKUX
3anstui Nel, 2, 3,4, 5,
6,7,8,9, 10,11, 12,
13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30,
31

3) ®yukuuu u rpagukm:

- OIepupoBaTh MOHATHAMH:  (YHKIHS,
crocoObl  3amaHus  (QYHKOUHM, 00JacTh
OTpENeIeHns W  MHOXKECTBO  3HAYCHHHU
¢byHKIMH, TpaduK  (QYHKIUH, B3aMMHO

oOpaTHbIe (QYHKINY;
YETHOCTh H

GdhyHKIHH,

- ONEepUpPOBATh MOHATHIMHU:
HEYeTHOCTh  (pyHKUMH,
IIPOMEXKYTKH 3HAKOIOCTOSHCTBA;

- CTPOMTh M 4YHUTaThb TpadUKH JIMHEHHOH
¢dbyHKITUY, GdbyHKINY,
CTETICHHON (DYHKIIMH C IIETBIM MOKA3aTeNeM;

HYJH

KBaJIpaTUYHOMN

- OICpUPOBATH NOHATHAMU: NCPHUOIUICCKAA

(GyHKOHSA,  TPOMEKYTKH  MOHOTOHHOCTH

- OTIEpUPYET MOHATUAMH: (PYHKIIHSA, CTIOCOOBI
3amanus QyHKIuM, 00JacTh ompeneNeHus u
rpaduk
¢ yHKIMH, B3aNMHO 00paTHBIEe (QYHKINY;

MHOXKECTBO 3HAa4eHWUH (yHKIHH,

- omepupyer
HEYETHOCTb

MOHSTHSMH:
dyHkumy,
MIPOMEXKYTKH 3HaKOIIOCTOSIHCTBA;

- CTPOMT ¥ 4YHUTaeT rpaQuKu JHHEHHOU
¢byHKIMH, KBaJIpaTU4HON ¢byHKIMH,
CTENEHHOHN (DYHKIMY C LEJIBIM TT0Ka3aTelieM;

YETHOCTh H

Hymd  (YHKIUH,

- ONEpHPYeT MOHITHIMHU:
byHKITHA,

bynknn,
HauOoJpllIee U

nepuoanvdcCKas
MPOMEXYTKH  MOHOTOHHOCTH
dKcTpeMyMa  (YHKITUH,

HAaNMMCHBIIICC

TOYKH
S3HA4YCHUA

Tekymuii KOHTPOJb B
dhopme:

- BBITIOJTHEHUS U
3aIUTHI TPAKTHIECKUX
sanstui Nel, 2, 3,4, 5,
6,7,8,09, 10,11, 12,
13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30,
31
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TOYKH SKCTpeMyMma (yHKIHH,

HAaNMMCHBIIICC

byHkINN,
HauOoJIbIIEE U 3HAYEHMS

(yHKIIMM Ha TPOMEXYTKE, MCIIOIb30BaTh HX

Ul UccienoBaHMsA  (YHKIUH, 3aaHHOH
rpadukom;

- ONepHpOBaTh  MOHSATHAMH:  TI'paUKH
[IOKa3aTeNbHOM, JorapupMUIECKOn 5

TPUTOHOMETPUUECKUX (YHKIUH, N300paxkaTh
UX Ha  KOOPAMHATHOM  IUIOCKOCTH U
UCIIONIB30BaTh [UIS PEIICHUS YpPaBHEHUH WU

HEPaBEHCTB;
- m300pakaTh HAa KOOPAMHATHOW IIIOCKOCTH
rpaduku JIMHENHBIX YpaBHEHUH u

UCIIONB30BaTh MX MUl PEHICHHS CHCTEMBI
JIMHENHBIX YpaBHEHMIA;

(YHKOMH Ha TPOMEXKYTKE, HCIONB3YyeT HX

Ui WccIenoBaHMSA — (QYHKIWHM, 3aJaHHOU
rpadukom;

- ONEpUpPYET  MOHATHUSIMH: rpadukn
[I0Ka3aTeIbHOMH, JorapupMUIECKON u

TPUTOHOMETPUUECKHUX (YHKIMH, U300pakaTh
UX Ha  KOOpJAWHATHOM  IIOCKOCTH U
UCTIONB30BaTh IS pEIIEHUs ypaBHEHUH U
HEpPaBEHCTB;

- n300paXkaTb Ha KOOPJMHATHOW IJIOCKOCTU
rpaduku JIMHENHBIX YpaBHEHUH u
WCTIONB30BaTh MX ML DPEIICHHS CHCTEMBI

JIMHEMHBIX YpaBHEHMUI;

- ucmonp30BaTh rpapuku  QYHKUMHA s
pelIeHUs ypaBHEHUN;
byHKIMHA 1S

HCCICAOBaHU TMPOLCCCOB U 3aBUCHUMOCTEMN

- HUCHOJIb30BaTh rpaduku

IIPU pEIICHWH 3a/1a4 W3 IPYTHX Y4eOHBIX
NIPEAMETOB M pealbHOM JKM3HHU, BBIPAXKATh
¢dopmynamu 3aBUCHMOCTH MEXIY
BEJINYNHAMY;

- HUCTONB30BaTh Trpapukd QYHKIUHA A7
HCCJIEJOBaHMs IPOLECCOB U 3aBUCUMOCTEH U3

JPYTUX YYCOHBIX TUCIIUILIHH.

- ucnonedyer rpapuku  QYHKUMA Ui
pelIeHUs] ypaBHEHUN;
- ucnonedyer rpapuku  QYHKUMA Ui

HCCIIEJOBAaHMs IPOLECCOB U 3aBHCHMOCTEH
IIPU pEIICHWH 334a4 W3 APYTHX Y4eOHBIX
NIPEAMETOB W PpEambHOM JKHU3HH, BBIPAXKACT

bopmynamu 3aBUCUMOCTH MEXKIY
BEJINYMHAMU;
- ucmomb3yeT Tpapuku (QYHKOHH IS

HCCIIEZIOBAaHUSA TIPOLECCOB M 3aBHMCUMOCTEN
U3 APYTUX y4eOHBIX TUCIMILIMH.

Tekymuii KOHTpPOIb B
dopme:

- BBITIOJIHEHUS U
3aIIUTHI MPAKTHUECKUX
sapaTai Nel, 2, 3,4, 5,
6,7,8,9,10, 11, 12,
13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30,
31

4) Hauana MaTeMaTHYeCKOT0
aHaju3a:

- OTIepPUPOBATH TTOHATHSIMH:
MOCJIEeIOBATEIEHOCTE, apuMeTHdecKkas |
TEOMETPUYECKas IIPOTPECCHH;

- OIEpPHpOBATH MOHATHUAMHU: OECKOHEYHO
yOBbIBafoIas TeOMETpHUYECKasi IPOTPECCHs,
cyMMa 6ECKOHEYHO yObIBaro1eit
TEOMETPHUYCCKON  NPOTPECCHH;  3alaBaTh
MOCJIeIOBATEILHOCTH Pa3IHYHBIMH
criocobamu;

- HCII0JIb30BaTh CBOICTBa

HOCHCﬂOBaTeHLHOCTeﬁ n nporpeccnﬁ JJIA
peuieHuss peajbHbBIX 3a4a4 HNPUKIAAHOTO

- orepupyer MOHATHAMHU:
MOCJIC/IOBATENILHOCTE,  apudMeTHdeckas |
reoMeTpuyiecKas Hporpeccum;

- omepupyeT MNOHATHAMH: OECKOHEYHO
yOBIBaIOIasl TeOMETpHYecKasi IIPOrpeccHs,
cyMMa 6eCcKOHEeUHO yObIBarorei
reOMEeTPHUYECKO NpOrpeccui; 3agaer
HOCIIEZI0BATEILHOCTH pa3IUuHBIMU
criocobamu;

- UCIOJIb3YET CBOMCTBA

HOCHeHOBaTCHLHOCTeﬁ n nporpeccnﬁ JUIA
peuieHuss peajbHbIX 3aJlad IMPUKIAJHOTO

Tekymuii KOHTPOJbL B
dopme:

- BBIIIOJIHEHUS U
3alUThI MPAKTUUYECKUX
3amsaTuit Ne32, 33, 34,
35, 36, 37, 38, 39

XapakTepa; XapakTepa;
- OIEpUPOBATH IIOHATUSMU: HENPEPHIBHASL Texymuii KOHTPOIb B
¢hyHKTIHS, [IPOU3BOJHAS ¢yHKOMHU, | - OmepuUpyeT TOHATHAMH: HEIpepBIBHas | Gopme:

HCII0JIb30BaTh FEOMETPUUYECKUH u | ¢yHKOHA, IIPOU3BOJHAS (¢yHKUMH, | - BBIIOJHEHUS U
(u3n4ecKuif  CMBICT  TIPOWM3BOAHOM  JUIS | MCIOJB3YeT T€OMETPHUYECKUIN M (PH3UUECKUH | 3aIIUTHI MPAKTHYECKUX

pemeHus 3agag;

- HaxOAWTh NPOM3BOJHBIC D3JIEMEHTAPHBIX
(yHKIMHA, BBIYUCIATH MPOU3BOAHBIC CYMMBI,
MPOU3BEICHHS, YaCTHOTO (DyHKINIA;
MIPOU3BOJIHYIO ISt
uccieoBaHus (GYHKIIMM HAa MOHOTOHHOCTH U
TIPUMEHSTH pe3ysbTaThl

- HCIIOJIB30BATh

3KCTPEMYMBI,
HCCIIETOBaHMA K TOCTPOCHUIO TPa(HUKOB;

- HCII0JIb30BAaTh IIPOU3BOAHYIO JJIA

CMBICIT IPOU3BOTHOMN JIJIs pEIICHHS 3aa4;
- HaxXOIWT MPOHM3BOTHBIE AIIEMEHTAPHBIX
(YHKIMHA, BBIYUCIATH ITPOM3BOAHBIC CYMMBL,
MPOM3BEACHHSI, YaCTHOTO (DyHKINIA;

IIPOU3BOJHYIO ULt
uccie0BaHus (GYHKIMA Ha MOHOTOHHOCTH U
IpUMEHSIET pe3yJIbTaThl

- HCIIOJIB3YyET

9KCTPEMYMBI,
HCCIIEIOBaHMA K TOCTPOCHUIO TPaHKOB;
- MCTIONIB3YET MPOU3BOAHYIO JJIST HAXOKIACHUS

sausaTuii Ne32, 33, 34,
35, 36, 37, 38, 39
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HAXO0XKJICHHS
TIPUKIIATHBIX,
9KOHOMMYECKHX, 3a/1a4ax;

HaWIy4dmero
B TOM 4YHCIIC

pemieHHs B
COLIMAIIEHO-

HaWJIydliero peucHuA B IPUKIAJIHBIX, B TOM
YHUCJIC COMHAJIbHO-3KOHOMHNYCCKUX, 3aJjadax,

- ONEpUPOBATH NOHATHUAMHU: IIEPBOOOpa3Has U
MHTETpaJ, MOHHMATh
(u3MYeCKU CMBICI HHTETPANA;

TeOMETPUYECKUN U

- HaXOJWTh IEPBOOOpa3HBIE 3JIEMEHTAPHBIX
(yHKIMIA, BEIYUCIATH MHTErpal 1o ¢opmysie
Hrrorona-JleiOuuna;

- pemath NPUKIaJHBIC 3aladd, B TOM YHCIE
COILIMAJIbHO-YKOHOMHYECKOTO U (PH3UYECKOTO

- OmepupyeT MHOHITHUSIMH: HepBooOpasHas
HMHTErpaJ, T[OHUMACT TECOMETPUYCCKHNA U
(hM3KMUeCKUil CMBICT HHTETPaa,;

- HAXOIUT TIEPBOOOpa3HBIC 3JIEMEHTAPHBIX
(YHKIMH, BRIYUCISACT MHTETPA Mo (GopmyIie
Hrerotona-JIetionuma;

- peliaeT NpHUKIAAHbIE 33734, B TOM YHCIIE
COLIMATIBHO-DKOHOMHYECKOTO M (PU3HNUecKoro

Tekymuii KOHTPOJb B
dopme:

- BBITIOJIHEHHUS U
3aIIUTHI TPAKTHYECKUX
3anstuid Ned0, 41, 42

XapakTepa, CpeACTBAaMH MAaTeMaTH4eCKOTrO | XapakTepa, CpeICTBaAMH MaTeMaTHYECKOrO

aHanmm3a aHalm3a;

5) MHoxkecTBa U JIOTHKA: Tekymuii KOHTpPOIbL B
- ONepHpOBaTh IOHATHSIMU: MHOXXECTBO, | - ONEPUPYET MOHATHUSAMH: MHOXECTBO, | Gopme:

olepaluy HaJl MHOXECTBAaMH; HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH  ammapar s
ONHCAaHMS pEAJbHBIX IPOLECCOB U SBICHUIL,
IpU pElICHHH 3ajad W3 JpYyrux YydeOHBIX
MPEMETOB;

- ONEpUpOBATh IOHATHAMH: OIPEICICHUE,

TCOpEMA, CIICACTBUC, NOKA3ATCIbCTBO.

orncpanury Haad MHOXCCTBAMU; HUCIIOJIB3YET

TEOPETUKO-MHOKECTBEHHBIH  ammapar Ul
ONHCAHMS PEAJbHBIX IPOLECCOB M SBICHUIL,
IpU pEIICHUH 3aJad U3 JPYIuX Yy4eOHbBIX
MPEMETOB;

- omepupyer

MOHATUAMU:  OIPCACIICHUC,

TCOpEMa, CICACTBUC, NOKA3AaTCIIbCTBO.

- BBITIOJIHEHUS U
3aIIUTHI MPAKTUUECKUX
3aHsaTUl Ne43, 44, 45,
46, 47

I'eomerpust

- OHepI/IpOBaTb MNOHATUAMU:. TOYKa, HpHMaH,
IUTOCKOCTE;
- HpI/IMeHSITI) AKCHUOMBI CTepeOMeTpI/II/I nu

CIICACTBHA u3 HUX npu peaIcHun

TCOMETPHUUICCKUX 3a4a4;
- OICpUpOBATh MOHATUAMU: MAPAIIICIIBHOCTD

n NEPOCHAUKYIIAPHOCTD MMpsAMBIX u

- OIllepUpyeT MOHATUSAMH: TOYKa, MpsMasd,
IJIOCKOCTB;
- TPUMEHSET aKCUOMBbl CTEPEOMETPUU U

CIICACTBHA us3 HUX apu peicHnn
TCOMCTPHUYICCKUX 3a4a4;
- OHCpHUPYCT MNOHATHUAMU: MMAPAJIICIIBHOCTh U

NEPHCHAUKYIIAPHOCTD NMPAMBIX U HHOCKOCTeﬁ;

Tekymuii KOHTPOIbL B
¢dopme:

- BBITIOJIHEHUS U
3alUThI MPAKTUYECKUX
3amsaTuii Ne4§, 49, 50,
51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62,

TUTOCKOCTEHH; - KIaccH(UIUpyeT B3aUMHOE pacrionoxenue | 63, 64, 65

- KJIaCCU(PHUIIPOBATH B3aUMHOE | NPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

pacrnosyio)keHue NpSIMBIX W IUIOCKOCTEH B | - ONEpUpYeT MOHATHSIMH: JBYTPaHHbBIA yroi,

MPOCTPAHCTBE; rpaHu JBYTPaHHOTO yria, pedpo

- OIEepUpOBaTh MOHSATHUSMH: JBYIPaHHBIA | ABYrpaHHOTO  yrjia,  JIMHEWHBIA  yrou

yroji, TpaHW J[ABYIPaHHOIO yria, peOpo | ABYrpaHHOro  yrjla,  IpaJycHas  Mepa

JBYTPAaHHOIO  yIja,  JIMHEHWHBIM  yroJs | JABYI'PaHHOIO YIJIa;

JBYIpaHHOTO  yIJa,  TIpaaycHas  Mepa

JIBYT'PaHHOTO YTJIa;

- OIlepUpOBaTH NOHITUSIMHU: MHOT'OTPAHHHK, | - OINEPUPYET TMOHATHAMHU: MHOTOTPAaHHMK, | TeKymuil KOHTpOJb B

BBIHyKJ'ILIfI n HCBLIHyKJ'[Hﬁ MHOTOI'paHHUK,

9JIEMEHTbl  MHOTOIDAaHHHUKA, IPaBUJIbHBIN
MHOTOTPaHHUK;

- pacno3HaBaTh OCHOBHBIE BU/JIbI
MHOTOTPaHHUKOB (mmpammuna, pu3Ma,

MPSAMOYTONBHBIN Hapaenenuiesa, Ky0);
- KIaccupuUUpoOBaTh  MHOTOTPaHHUKH,
BBIOMpAss OCHOBaHUS JUIl KJIACCU(HKAIMH

(BLIHyKJ'ILIC 1 HEBBINYKJIbIC MHOI'OI'pPaHHUKU,

BBIHyKHLIﬁ n HeBI;IHyKJ'ILIf/‘I MHOT'OI'paHHUK,

9JIEMEHTbl  MHOIOTpaHHMKA, IPaBUJIbHBII
MHOTOT'PaHHUK;

- pacrosHaeT OCHOBHBIE BU/JIBI
MHOTOT'PaHHUKOB (mpamua, IpU3Ma,

MIPSIMOYTOJIBHBIN Mapajienenumne, Ky0);

- KJIacCU(pUIMPYET MHOTOTPAaHHUKH, BBEIOMpast
OCHOBaHUsS s Kiaccu(UKAUu (BBITYKIIBIC
Y HEBBITYKIJIbIE MHOTOTPAHHUKH, TPAaBUIILHBIC

dopme:

- BBIITOJIHEHHS
3aIUTHI IPAKTHYECKUX
3ansTui Ne48, 49, 50,
51, 52, 53, 54, 55, 56,
57,58, 59, 60, 61, 62,
63, 64, 65

MpaBUIbHBIE MHOTOTPAHHHKH, TIPSAMBICE ¥ | MHOTOTPaHHUKH, TIpSAMBIE W  HAKJIOHHBIC
HAKJIOHHBIC MTPU3MEI, TTApaJUICIICITUITC B ); MIPU3MBEI, TAPAJIICIICTIHIICB );
- OmepHpoBaTh  IOHATHSAMH:  CEeKymas | - orepupyer MTOHATUSIMU: cexymas | Tekymuii KOHTpOIbL B

TUTOCKOCTH, CEUEHNE MHOTOTPaHHHUKOB;
- OOBSACHSTH MIPHUHIIAIEI TIOCTPOCHHS CEUCHUH,

TUIOCKOCTH, CEUEHNE MHOTOTPaHHHUKOB;
- 00BSACHSET MPUHIHUITEI TOCTPOCHHS CCUCHU,

dhopme:
- BBIIIOJIHEHHS
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UCIIONB3Ysl METOJ CJIEHOB; CTPOUTH CEUCHHS
MHOT'OTPAaHHUKOB METOZIOM CIIEIOB,
BBITIOJTHATH (BRIHOCHBIE) TNIOCKHE YEPTEKHU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (GHUTYp: BHI
CBepXYy, COOKY, CHU3Y;

UCIIONB3Ysl METOJ| CJEJOB; CTPOHUT CEUCHHS
MHOT'OIDAaHHUKOB METOZIOM CIIEJIOB,
BBITIOJTHACT (BHIHOCHBIE) IIOCKHE YSPTEXKU U3
PUCYHKOB TPOCTHIX OOBEMHBIX (HUTYp: BUA
CBepXy, COOKY, CHH3Y;

3aIUTHI TPAKTHICCKUX
sansaTuii Ne4§, 49, 50,
51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62,
63, 64, 65

- peuiatb 3aJa4yu Ha HaXO0XJICHUC
TCOMETPHUUCCKUX BCIIUYUH I10 o6pa3uaM nim
MMPUMCHAA HU3BCCTHBIC
METOAbI peuieHun

aJroputMam,

AHAJIUTHYCCKUC npu
CTaHAAPTHBIX MATEMAaTHYECKUX 3adad Ha
BBIYHUCIICHHUC YrioB MEXIOYy
CKPEIIUBAIOITUMHUCSH TIIPSIMBIMH, MEXIOY
HpﬂMOI\/'I 1 TUIOCKOCTBIO, MEXKAY INIOCKOCTIMU,

JBYTPAHHBIX YTJIOB;

- peuracTt 3aJa4u Ha HaXO0XJICHUC
TCOMETPHUUICCKUX BCIUYUH IO 06pa3uaM nJm
MMPpUMCHSA HU3BCCTHBIC
MCTObI peUICHUH

ajropurMmam,

AHAJIUTHYCCKUC npu
CTaHAAPTHBIX MAaTEMAaTHYCCKUX 3aga4 Ha
BBIYHUCIICHHUC Yrios MEXIOYy
CKPEIIUBAIOIITUMHUCS IPpsIMBIMU, MEXIOY
HpHMOﬁ U1 TNIOCKOCTBIO, MEXKAY MIIOCKOCTSAMHU,

JIBYTPaHHBIX yTJIOB;

Tekymuii KOHTPOIbL B
dopme:

- BBITMIOJIHEHUS U
3aIUTHl IPAKTUIECKUX
sansaTuii Ne4§, 49, 50,
51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62,
63, 64, 65

- BBIUMCIATH  O0BEMBl M IUIOMIAAH
MOBEPXHOCTE MHOTOTPaHHUKOB (IpU3Ma,
nupaMyia) ¢ [IpUMeHeHHeM  (Gopmy,

BBIYUCIATH COOTHOMICHUA MCXKAY IUIOIAAsIMA

HOBerHOCTeﬁ, o0beMamMu HOZ[O6HLIX

MHOTOI'PaAHHUKOB;

- BBIUMCIHAET O0BEMBl W IUIOIIAAX
MOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
nupaMpa) ¢ mnpuMeHeHueM  (opmy,

BBIYUCIATH COOTHOIICHUA MEKIY TUIOMadIMN

HOBCpXHOCTeI;‘I, o0beMaMu HOZ[O6HBIX

MHOTOI'PaAHHUKOB;

Tekymuii KOHTPOIb B
¢dopme:

- BBITIOJIHEHUS U
3aIIUTHI MPAKTHUECKUX
3aHaTai Ned8, 49, 50,
51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62,
63, 64, 65

- OmepupoBaTh IMOHATUAMH: CUMMETPpHUA B

IPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETPHH, LEHTP, OCb W  IUIOCKOCTh
CUMMETpHHU (PUTYPBI;

- U3BJIEKATb, peoOpa3oBHIBATH u
MHTEPIPETHPOBAThH nHpopManuio 0
MPOCTPAHCTBEHHBIX TeOMETPUYECKUX
¢urypax, npeicTaBICHHYI0O Ha dYepTexax H
PHCYHKaX;

- HOPUMCHATbL TCOMCTPHUYCCKUC (baKTbI JUIS

peuieHusa CTCPCOMETPUICCKUX 3aaa4,

IPeIoIaraloIux HECKOJIbKO I1aroB
peuicHus, €CJIn yCJIOBUA IPUMCHEHUA 3aJaHbI
B SIBHOM (hopme;

- INPUMEHATh MPOCTEHIINE MPOrpaMMHbIE
CpelncTBa M 3JIEKTPOHHOKOMMYHHKAIMOHHbIC
CHCTEMBI IIPH PELICHUH CTEPEOMETPHYECKHX
3aj1ad;

- TPHUBOJIUTH NPUMEPHl MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TIPUPOAE U IKW3HH,
pacro3HaBaTh HPOSIBIICHUE 3aKOHOB
T€OMETPHHU B UCKYCCTBE,

- IMPUMEHATH

IMOJTYYCHHBIC 3HaHUA Ha

IIPaKTUKE! AHAJIM3UPOBATH PpCaIbHBIC
CUTyallul U NMPUMCHATH U3YUYCHHBIC TNTOHATHUA

B IIpo1ecCe MOMCKa pCIICHUA MATEMATUYCCKU

chopMyTHpPOBaHHON pOOIEMEI,
MOJICJIUPOBATh PeaybHbIC CUTYallMd Ha S3BIKE
TCOMETPUH,  HCCICNOBAaTh  IOCTPOCHHBIC

MOJIENIU C HCIOJb30BAaHUEM T€OMETPUUYECKUX
MOHATHI W TeopeM, ammapara aireOpsl,
pemaTh NMpakTHYeCKHe 3a1add, CBSI3aHHBIC C

- OINCPUPYET MNOHATUAMU: CUMMCTPUSA B

OpPOCTPAaHCTBE, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUH, IIEHTP, OCb U IUIOCKOCTb
CUMMETPHHU (PUTYPBI;

- H3BJICKACT, npeoOpa3oBhIBACT u
HHTEPIPETHPYET nHpopManuio 0
MPOCTPAHCTBEHHBIX FEOMETPUYECKUX
(urypax, MmpeACTaBICHHYI0 HA 4YepTeKax M
PHCYHKaX;

- HOPUMCHACT TI'COMETPUYCCKUC (I)aKTbI JJIA

peuicHus CTEPEOMETPUIYCCKUX 3aaad,

MpeNoaraonmx HECKOJIBKO 1aroB
peuicHus, €CJIn yCJIOBUA MPUMCHEHUA 3a/IaHbI
B SIBHOI1 (hopme;

- NPUMEHSET IPOCTEHUIINE IPOrPAMMHBIE
Cpe/CTBA W 3JIEKTPOHHOKOMMYHUKAI[MOHHBIC
CHCTEMBI MPH PELICHUH CTEPEOMETPUUECKUX
3ajadq;

- TMNPHUBOAWT TPUMEPHI MaTEMaTHYSCKUX
3aKOHOMEPHOCTEH B TMpHUpOAE U IKWU3HH,
pacro3HaeTr MposiBICHUE 3aKOHOB T'€OMETPHU
B HCKYCCTBE;

- TIPUMEHACT TIMOJTYYCHHBIC 3HAHUA Ha
IMMPaKTUKE. aHAJIM3UPYET PCAJIBHBIC CUTyallun
u TIPUMEHATH N3Yy4YCHHBIC IIOHATHUA B
mporiecce MOUCKA PEHmICHHS MaTeMaTHYeCKU
c(hOopMYITHPOBaHHON MPOOIEMBI, MOJCIUPYET
pealbHBIC CHUTyalldd Ha S3BIKE TCOMETPHH,
UCCeIyeT  TOCTPOCHHBIE  MOJEIH  C
HCIIOJIb30BAHUEM T€OMETPHYCCKUX MOHATHH U
TeopeM,  ammapara  anreOphl,

IIPAKTUYCCKUC 3aJ1a4u,

pemiaer
CBSI3aHHBIE  C

Tekymuii KOHTPOIb B
¢dopme:

- BBITIOJIHEHUS U
3aIUTHI IPAKTUIECKUX
sausaTuii Ne4§, 49, 50,
51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62,
63, 64, 65
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HaXOXIACHUEM IT'€COMCTPUICCKUX BEJINYINH,

HaXOXACHUEM IT'€COMCTPUYCCKUX BEINYNH,

- OIICpUpOBaTh IOHITHUSAMU: MHOTOTPAHHHK,
BITMCAHHBIA B CQepy W OIHCAHHBIA OKOIO
cdeprl, cdepa, BIUCaHHAS B MHOTOTPAaHHHUK
WY TEJIO BpaIlleHHS;
- BBIUMCIATH  COOTHOLIGHUS  MEXIY
IUIOIIAJSIMA  TIOBEPXHOCTEH M oObeMamu
MMOTOOHBIX TET,

- n300paxkaTh U3y4aemble (QUTYpBI OT PYKU U
C  IpUMECHEHHEM
MHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIC) INIOCKHE YEPTEXKH
W3 PICYHKOB IIPOCTHIX OOBEMHBIX (QHUTYp: BUA
CBEpXy, COOKYy, CHU3Y, CTPOUTh CCUCHHS TEIN

MPOCTBIX ~ YEPTEKHBIX

BpAIICHHS;
- U3BIICKATb, peoOpa3oBbIBAThH u
HUHTEPIPETUPOBATH nHOpMAIHIO 0
MPOCTPAaHCTBECHHBIX Tr€OMETPHUUICCKUX

¢urypax, npeicTaBlICHHYI0O Ha 4YepTexax H
pPHUCYHKAX;

- OmepupyeT TMOHATHSIMH: MHOTOTPAHHHUK,
BIIMCAHHBIA B CQepy W OIHCAHHBIA OKOJIO
cdeprl, cdepa, BIECaHHAs B MHOTOTPaHHUK
WU TEJIO BpallleHHUs;
- BBIUMCISET  COOTHOUIGHHS  MEXIY
IUIOLIAJSIMA  TIOBEPXHOCTEH W 00beMaMu
MOAOOHBIX TEJT;

- n300paxkaeT U3ydaemble GUTypHl OT PYKH U
C IPUMECHEHHEM
MHCTPYMEHTOB;

- BBINIOJHSACT (BBIHOCHBIE) IUIOCKHE YEPTEKU
W3 PICYHKOB IPOCTHIX OOBEMHBIX (QUTYp: BU
CBEpXy, COOKy, CHHU3Y, CTPOUT CEUCHHUS TEl

MPOCTBIX  YEPTEIKHBIX

BpAILICHUS;
- U3BJICKACT, HHTEPIPETHPYET u
npeoOpa3oBbIBaET nHpopManuio 0
MMPOCTPAHCTBEHHBIX TCOMETPUICCKUX

¢urypax, NmpeAcTaBICHHYI0O Ha 4YepTeXax M
pPHUCYHKaX;

Tekymuii KOHTPOJb B
¢dopme:

- BBIIIOJTHEHHS U
3aIIUTHI TPAKTHYECKUX
3aHsaTui Ne48, 49, 50,
51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62,
63, 64, 65

- ONEpHUPOBaTh MOHATUSIMHM: IMIHHIPHUYCCKAs
MIOBEPXHOCTh, 00pa3yIomie IHIHHAPHIESCKON

TIOBEPXHOCTH, IIHJTHHID, KOHHYECKast
MOBEPXHOCTb,  OOpa3yrolie  KOHHYECKOM
MOBEPXHOCTH, KOHYC, chepuueckas

MOBEPXHOCTh; PACIO3HABATH TeJa BpAICHHS
(mmHAp, KOoHYC, chepa U map); OOBACHATH
CrocoObl  IONMYy4YeHHsS  TeJ  BpallCHHS;
KIacCu(UIMPOBATH B3aUMHOE PACIIOIOKEHHE
chepsr u TUTOCKOCTH; OTIepPHPOBATH
MOHATHSAMH: IIAPOBON CErMEHT, OCHOBaHHE

CEIrMEHTAa, BbICOTAa CEIMCHTA, I.HapOBOfI CHOﬁ,

- ONEpHPYEeT MOHATHAMH: IMIMHAPHIECKAS
MIOBEPXHOCTH, 00pa3yIoNie HMINHIPUIECKON

MTOBEPXHOCTH, TUIAHTD, KOHHYECKas
MOBEPXHOCTh,  00pasylolue  KOHHUYECKOH
MTOBEPXHOCTH, KOHYC, chepuueckas
MOBEPXHOCTH;

pacmo3Haer Tena BpamieHus — (IUIHHID,

KOHyC, ctepa U miap); OOBSICHITH CIOCOOBI

MOJTy4CHHS Tel BpALICHMS;
KJIacCH(UIMPOBATh B3aMMHOE PACIOIOKCHNE
chepsl W TUIOCKOCTH; OTIepUPOBATH

HOHATUAMMU: LHapOBOI>'I CEIrMEHT, OCHOBAHHC

Tekymuid KOHTpPOJb B
¢dopme:

- BBITIOJIHEHHS
3aIIUTHI TPAKTUUECKUX
3ansaTui Ne48, 49, 50,
51, 52, 53, 54, 55, 56,
57,58, 59, 60, 61, 62,
63, 64, 65

OCHOBAaHME  IIApOBOTO  CIJIOS,  BBICOTA | CETMEHTA, BHICOTA CETMEHTA, LIAPOBOW CIIOW,
IapOBOTO CJIOsI, IIAPOBOI CEKTOP; OCHOBaHME  IIAPOBOTO  CIOs,  BhICOTA
- BBIYMCIHATE O00BEMBI W  IUIOMIATH | IIAPOBOTO CIIOS, IIAPOBOH CEKTOD;
HOBerHOCTeﬁ TCI BpalicHus, - BBIYUCIIACT 00BbEMBI u mIomanau
TF€OMETPUIYCCKUX TCI C MPpUMCHCHUEM HOBerHOCTeﬁ TCI BpalicHus,
thopmy; TEOMETPHUYECKUX Tel C  TNPUMEHCHHEM
hopmy;
- OImepupoBaThb MOHATHEM BEKTOpP B | -  OHNEpUpyeT  MOHATUEM  Bekrop B | Tekymuil KOHTpoib B
MPOCTPAHCTBE; MPOCTPAHCTBE; dopme:

- BBIIIOJIHATH ﬂeﬁCTBHH CJIOKCHUSI BEKTOPOB,
BbIYUTAHUA BEKTOPOB U YMHOXKCHHUA BEKTOpPaA
Ha 4YHuCJIO, 06’B$ICH$ITI:., KaKUMH CBOMCTBaMH

OHM  00JamarT, TPUMEHATH  MPaBUIO
napajuielienumnea;

- OIICPUPOBATH IIOHATUSMMU: JACKapTOBBI
KOOpPAWHATEI B  IPOCTPAHCTBE, BEKTOD,
MOJIyJTb BEKTOpa, pPAaBEHCTBO BEKTOPOB,
KOOpDJWHATHEI ~ BEKTOpa,  YIOJI  MEXIy
BEKTOpaMH, CKaJSIpHOE MIPOU3BEICHUE

BEKTOPOB, KOJUIMHEApHbIE M KOMIUIaHApHbIE
BEKTOPHI;
- HAXOJIUTh CYMMY BEKTOPOB U IIPOH3BEICHHUE

- BBIMIOJIHAET ACUCTBUSI CJIOKEHUS BEKTOPOB,
BBIYUTAHUSI BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha YHCIIO, OOBSICHSACT, KaKUMH CBOMCTBAMH

OHM  00NajmarT; TPUMEHSET  MPABUIO
napasuieienumnea;

- omepupyer  IOHATUAMHU:  JI€KapTOBBI
KOOpAWHATEI B  IPOCTPAHCTBE, BEKTOP,
MOJIyJTh BEKTOpa, pPAaBEHCTBO BEKTOPOB,
KOOpDAWHATEI ~ BEKTOpa,  yrol  MEXIY
BEKTOpaMH, CKaJSIPHOE MIPOU3BEICHUE

BEKTOPOB, KOJUIMHEApHbIE U KOMILIAaHAPHbIE
BEKTOPBI;
- HAXOTUT CYMMY BEKTOpPOB W NPOW3BEICHHE

- BBITIOJIHEHUS U
3aIUTHI TPAKTUICCKUX
3ansTui Ne48, 49, 50,
51, 52, 53, 54, 55, 56,
57,58, 59, 60, 61, 62,
63, 64, 65
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BEKTOpa Ha YHCJIO, YrOJI MEXIy BEKTOPaMH,
CKaJIIpHOE TIPOM3BEICHHE, PpACKIagbIBaTh
BEKTOP IO IByM HEKOJUIMHEAPHBIM BEKTOPaM;
- 3a1aBath yYpaBHEHHEM B
JIEKapTOBOIl CHCTEME KOOPAMHAT; MPUMEHATH
reomerpuueckre  (GakTel Uil peuIeHus
CTEPEOMETPUUECKUX
MpeANoIaraounx

IIJIOCKOCTH

3ama4,
HECKOJIBbKO 1aroB
PELIEeHUs, €CJIU YCIOBHS MPUMEHEHHS 33 [aHbI

B SIBHO (hopme;

- pewlate MpoCTEHINNE TIeOMETPHYCCKHE
3agayd  Ha  IPHMCHEHHE  BEKTOPHO-
KOOPIMHATHOTO METOAA;

- pemaTh 3ajayd  Ha  JOKa3aTENbCTBO

MaTEeMAaTHYECKHX OTHOIICHHH U HaXO0XJIACHUC
reOMETPUICCKNUX BCIWYHUH IO o6pa3uaM nin
aJIroputMaM, IMpUMEHAA U3BCCTHBIC MCTOJbI
Ipy pEeIICHUU CTAHAAPTHBIX MAaTEMATUYCCKUX

BEKTOpa Ha 4YHCIIO, YTOJ MEXIy BEKTOPaMH,
CKaJIIPHOE  TIPOM3BEICHHE, PACKIAIbIBACT
BEKTOD IO JIByM HEKOJUIMHEAPHBIM BEKTOPAM;
- 3ajmaer YpaBHEHHEM B
JIEKapTOBOI CHCTeME KOOPAMHAT; MPUMEHSET
reoMerpuueckre  (GakTel I pelIeHHs
CTEePEOMETPUIECKUX
MPeAIoIaraonmx

IIJIOCKOCTH

3ajad,
HECKOJIBKO 1aroB
pELIeHHUs, €CTIU YCIOBUS MPUMEHEHHUS 3a]JaHbl

B SIBHOH (hopme;

- pelmlaeT IpPOCTEHIIME TI'eOMETPHYCCKHE
3agayd = HAa  IPUMEHEHHE  BEKTOPHO-
KOOPIMHATHOTO METOAA;

- pemaer 3ajadyd  Ha  JIOKa3aTeNbCTBO

MaTEeMaTUYCCKUX OTHOIICHUH U HaXO0XJICHUC
reOMETPUICCKUX BCINYUH I10 06pa3uaM UIn
aJIroputMaM, MpUMCEHAA U3BECTHBIC METObL
Ipyu pEIICHUU CTaHAAPTHBIX MaTECMAaTUYCCKUX

3ajad. 3ajau.

BeposiTHOCTH U CTATHCTHKA

- ONEpUpOoBaTh MNOHATHAMM: CIy4yailHBIA | -  ONEepUpyeT  MOHATUSAMHU:  caydailHbl | Tekyluil KOHTpPOJb B
SKCIEPUMEHT (OMBIT) U CIIy9allHOE COOBITHE, | IKCIIEPUMEHT (OIBIT) U CIy4aiiHOe COOBITHE, | (opMe:

3JIEMEHTapHOE  COOBITHE  (3JEMCHTAapHBIN | IEMEHTapHOEe  COObITHE  (3JIEMEHTApHBIN | - BBHIIIOJIHEHUS U
UCXOJl)  CIly4yaifHOrO  OMbITAa, HAXOMUTh | UCXOA)  CIy4alHOrO  ONBITa, HAXOAUTH | 3AIIUTHI MPAKTHYECKUX
BEPOSATHOCTH B OIBITAX C PABHOBO3MOXHBIMH | BEPOSATHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMH | 3aHATHI Ned3, 44, 45,
CIly4alHBIMH  COOBITHSIMHM, HAaXOAWTb W | CIlydYallHBIMM  COOBITUSIMHM, Haxomutb U | 46, 47

CpPaBHHUBaTh  BEPOSTHOCTH  COOBITMH B | CpaBHMBAaTh  BEPOATHOCTH  COOBITHH B

M3YUYEHHBIX CIIy4alHbBIX HKCIIEPUMEHTAX; M3YyUYEHHBIX CIIyYalHbBIX HKCIIEPUMEHTAX;

- HaxomuTb U (OPMYIHPOBaTH COOBITHA: | - HAXOAUT | (OPMYIUPYET COOBITHS:

nepeceyeHne M OObBEAMHEHWE  JaHHBIX | IepecedeHHe W OOBeIAMHEHHE  JaHHBIX

coObITHH,  COOBITHE,  NPOTHBOIOJIOXHOE | COOBITHH,  COOBITHE,  MPOTHUBOMNOJIOXXHOE

JTAaHHOMY COOBITHIO, MOJTb30BATECS | TAHHOMY COOBITHIO, TI0JIb30BaTHCS

muarpamMmmamu - Oimepa  uW ¢dopMmynoil | amarpammamu  Jiepa u  Qopmynon

CIOKEHUSI BEPOATHOCTEH TpU  PpEIICHUH | CIOXKEHHS BEPOSTHOCTEH TIpH  pEIIeHUH

3ajay; 3ajay;

- ONepHpoBaTh MOHATHAMM:  YCJIOBHAs | -  ONEpUPYeT  MOHATHSAMM:  yCJIOBHas

BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS, | BEPOATHOCTH, HE3aBUCHMEIE COOBITHS,

HAXOJHUTh BEPOSITHOCTH C MOMOIIBIO MIPaBHIIa
YMHOXXEHUS, C TIOMOIIEIO JIepeBa CIIydaifHOro
OTIBITA,;

- MIPUMCHATH KOM6I/IHaT0pHOG IMIpaBUJIO
YMHOKCHUS IIPpU PpCIICHUU 3a]1a4;
- OHnepupoBaTb HNOHATUAMU: HUCIIBITAHUC,

HE3aBUCHUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM,
ycoex M Heynada, HaXxOOUTb BEPOATHOCTU
COOBITHII B CEpUU HE3aBHCHUMBIX HCIBITAHUN
JI0 IIEPBOrO ycIlexa, HaXOAUTh BEPOATHOCTH
COOBITHII B cepuu HcIbITaHuH bepHymm;

HaXOJUT BEPOSTHOCTU C TOMOINBIO TpaBHiia
YMHOXXEHUS, C IOMOIIBIO IEPEeBa CIyYaifHOTO
OTIBITA,;

- MMPUMCHSACT KOM6I/IHaT0pHOG npaBuiio
YMHOKCHUS IIPU PEIICHUU 3a]1a4;
- OHepHUpOBATb MOHATUAMH: HCHOBITAHUEC,

HE3aBUCHUMBIE UCIBITAHUS, CEPUs UCIIBITAHUM,
ycnex M HeyJada, HaxXOAUT BEPOSTHOCTU
COOBITHII B CEpUM HE3aBUCUMBIX HCTIBITAHUI
JI0 MEpPBOro YCIEXa, HAXOIUT BEPOSTHOCTU
cOOBITHII B cepuu HcIbITaHuH bepHymm;

- OIepUpoOBaTh HOHATUAMMU cnyqaﬁHaﬂ
BCJIMYMHA, PACIPCACIICHUEC BepOﬂTHOCTGﬁ,
JAuarpamMma pacrpeCICHUs;

- CpaBHUBATh BEPOATHOCTU 3HAYCHMI

CIIy4yalHOW BENWYUHBI 10 pacHpeaeseHUut0
WM C TIOMOIIBIO JHarpamm;

- Onepupyer IOHATUAMMU: cnyqaﬁHaﬂ
BCJIMYMHA, PACIPCACIICHUC BepOHTHOCTeﬁ,
JAuarpamMma pacrupeeICHUs;

- CpaBHUBACT BEPOATHOCTU 3HAYCHMI

CIy4YalHOW BENWYUHBI 10 PACTIPEEICHUIO
WIIH C TIOMOIIBIO JHarpamm;

Texymuii KOHTPOIb B
dopme:

- BBIIIOJIHEHHUS U
3aIIUTHI TPAKTHYECKUX
sausaTui Ne43, 44, 45,
46, 47

32




- ONEepUpOBATH IMOHATHEM MAaTEMaTHIECKOTO
OKHIAaHWS, TPHBOJUTH  HPUMEPHI,  Kak
NPUMEHSETCS. MaTeMaTH4ecKoe OXKHAaHHe
CIy4aiiHOH BEJINYMHBI HaXOIUTh
MaTEeMaTHYECKOE OXKHIAHWE MO0 JaHHOMY
paclpesie/leHHI0; UMEThb IpPEJICTaBICHHE O

3aKOHE GOJBIINX YHCET; HUMETh
Npe/ICTaBICHUE 0 HOPMAaJbHOM
pacmpe/eneHuH.

- OIepUpOBaTh  TOHATHSIMH:  CpEIHEE
apudMeTHyecKkoe, MeIUaHa, HauOoJbIIee,
HaWMEHbIIIeE 3HAYCHHE, pa3Max MacCUBa
YUCIIOBBIX JAHHBIX;

- YUTATh M CTPOUTD TAOIUIIBI U THATPAMMBIL.

- ONepUpYEeT TMOHATHEM MaTeMaTHYECKOTO
OXU/IaHUS, TPUBOAUTH  TPHUMEPH,  Kak
MPUMEHICTCS MaTeMaTH4ecKoe OXHUIaHHe
ciIy4aiiHOI BEJIMYMHBI HaxXOJIUTh
MaTeMaTHYECKOe OXHJIAaHHEe TI0 JaHHOMY
pachpeqeNieHr0; UMETh MpPEJICTaBICHHE O

3aKOHE OoJpIIX YHCelT; UMETh
Npe/ICTaBICHUE 0 HOPMaJbHOM
pachpeieeHun.

- orepupyer TOHSTUSIMH: cpenHee

apudMeTHIecKoe, MeauaHa, HauOoJbIIee,
HaWMEHbIIIeEe 3HAYeHHE, pa3Max MacCHBa
YUCIIOBBIX JAHHBIX;

- YUTAeT M CTPOUT TAOIHUIIBI U TUATPAMMBIL.

HepequL OLICHOYHBIX MCpOHpHHTHﬁ, MMoUICI)KAIUX OLICHKE B paMKaX TCKYILICTO KOHTPOJISL U

HpOM@)KyTO‘IHOfI arTeCTaiii, W KOMIUICKT KOHTPOJIbHO-OOCHOYHLIX CpCACTB IIPHUBCIACH B

[Tpunoxxenusx 1,2 k paboyeii nmporpaMme yueOHOM TUCIUILINHBL.
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