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Pabouas mporpamMma paspaboTaHa B COOTBETCTBHU C TPEOOBAHUSIMH:

- @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeJHEero OOIIero
o0pa3zoBaHMs, YTBEPKICHHOTO mpukazoM MmwuHoOpHayku Poccum ot 17.05.2012 Ne 413
(3apeructpupoBanHoro MunucrepctBoM toctuniuu  Poccuiickoit  @enepaunun  07.06.2012,
peructpannoHHbIit Ne 24480);

- @enepa’abHOrO TOCYNAPCTBEHHOIO 00pa30BaTEIbHOIO CTAaHAAPTa IO CIEHUAIBHOCTH
09.02.01 KommnbroTepHbIE CUCTEMBI M KOMIUIEKCHI, YTBEP)KICHHOTO MNpHKa3oM MuHuUCTEpCTBa
npoceenieHust  Poccuiickoit  ®epepanmun ot 25.05.2022, Ne 362  (3aperucTpupoBaHHOTO
MunucrtepctBoM roctuninu Poccuiickoit @eneparuu 28.06.2022, peructparuorabiii Ne 69046);

C Y4ETOM:

- DenepanpbHO  00pa30BATENIBHOM MPOTPAMMBI  CpeIHEro o0mero oOpa3oBaHUs,
yrBepxkacHHON Ilpukasom MunucrepctBa mnpocBemenus PO ot 18.05.2023 Ne 371
(3apeructpupoBanHoro  MuHuctepcTBoM toctunuu  Poccuiickoit  ®enepammu  12.07.2023,
peructpanioHHbI Ne 74228);

- MpUMEPHOU paboueld mporpamMmbl 00IIE00pa30BATEIHPHON TUCIUIIIMHBI «MaTemaTukay
JUIs TpO(heCCHOHANIBHBIX 00pa30BaTEeIbHBIX OpraHU3alui, yTBEpKAeHHO! Ha 3acenanuu CoBeTta 1o
OIICHKE COJIEp)KaHWS W KadecTBa IMPUMEPHBIX pabouMX MporpaMMm oO0Ieo0pa3oBaTeIbHOTO |
COLMAIIbHO-TYMaHUTAPHOTO LIUKJIOB CPEJHEr0 MpOoecCHOHAIBHOro 00pa3zoBanus, mporokoa Ne 14
ot 30.11.2022.
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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBbI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI
OY .03 MATEMATHUKA

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl

Hucuummuaa OY/[.03 Martemaruka BXomuT B obmieoOpazoBarenbHbiii mukn [ITICC3 kak
oOsi3aTenpbHas yaeOHast TUCIUTIIAHA.

Oo6meoOpa3oBatensHas nuciuiuimaa OY[[.03 Marematuka sBIsieTcss 00s3aTeIbHOM
4acThI0 0011e00pa3oBaTeIbHOTO MUKIa 00pa3oBaTenbHON nmporpaMMbl CITO B COOTBETCTBUU ¢
®I'OC no cnenmansHocTr 09.02.01 KomnbroTepHbIE CHCTEMBI U KOMIUIEKCHI.

1.2. Leap u njiaHupyeMblie pe3yJbTAThI 0CBOEHHUS TUCHHIJIMHBI:

1.2.1. lleas 001eo0pa3oBaTebHON JUCUMIIIIMHBI

Copmepxanme mporpaMMmbl obmeoOpazoBarensHoi muctumuimael OY .03 Maremaruka
HaIlpaBJIEHO Ha JIOCTHIKEHUE Pe3yJbTAaTOB €€ M3y4YeHHUs B COOTBETCTBHHU ¢ TpeboBanmsimu OI'OC
COO ¢ yueToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEIBSBISAEMBIX K MaTEMaTUYECKOMY
00pa3oBaHWIO, W TPAIUIUNA POCCHMCKOTO oOOpa3oBaHMs. M C Yy4eToM THpodeccrHoHambHON
HanpasieHHoctr PI'OC CIIO.

[IpropuTeTHBIME LIENSAMU O0yUEHUSI MaTeMaTUKe Ha 6a30BOM YpOBHE SIBJISIOTCS:

- (dopmupoBaHHE IEHTPATBHBIX MAaTEMAaTHYECKUX TMOHATHH (YKCIO, BEIWYUHA,
reomerpuueckas  ¢urypa, TEpeMeHHas,  BEpPOSATHOCThb,  (PyHKIUSA),  OOECIeYNBAIOIINX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHuUs 00YJarOIIUXCS;

- moJBe/leHHe O0ydYarolMXcs Ha JOCTYIHOM JUJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEeMATHKU W OKPYKAIOIIEr0 MHpa, MOHMMAHHE MATEMaTUKH KaK YacTh OO0meld KyJIbTyphI
YeJI0BEYECTBa,

- pa3BUTHME HHTCJUIGKTYAIbHBIX W  TBOPYECKHX CIOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpeca K
U3YYCHUIO MAaTEMaTUKU;

- opmupoBanue GHyHKIIMOHATHLHOW MaTeMaTH4YeCKOW IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMAaTHYECKUE ACTIEKThI B PEAbHBIX KU3HEHHBIX CUTYAIHMSIX U MPU U3YUYCHUU APYTUX YIEOHBIX
MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (GOopMyIHpoBaTh HMX Ha fA3bIKE
MaTEeMAaTHKH M CO3/1aBaTh MaTEeMaTHYECKHE MOJIETH, MPUMEHSTh OCBOCHHBIN MaTeMaTHYeCKH
anmapar Uil pellieHus MPaKTUKO-OPUEHTHPOBAHHBIX 3a/lady, MHTEPIPETUPOBATh U OICHUBATDH
MOJTy4YEHHBIC PE3YIbTATHI.

1.2.2. Ilnanupyemble pe3yiabTaThbl OCBOCHUS 001e00pa3oBaTebHON MUCHMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne quciuInHa umeeT npu popmupoBanuu u pazputuu OK u I1K.

Kon u [Inanupyemble pe3yabTaThl OCBOCHHS THUCHUTIIMHBI
HAauMEHOBAHUE Ob6mme JlucuuninuHapHbie
bopMHUpyEeMBIX

KOMIETECHIIUI

OK 01. Beibupats | B o0mactu  TPyaoBOro | Ajredpa M Hadaja MareMaTHYeCKOro
CHOCOOBI PEUICHUS | BOCIIMTAHUSI: aHa/u3a:

3aja4 - TOTOBHOCTH K Tpyay, | 1) Umucja v BLIYMCIEHUSA:
npo¢eCCHOHATBHO | OCO3HAHUE LEHHOCTH | - ONEepUPOBATH MOHSATUSAMM:
i 1edaTeabHOCTH TPYAOTIOOUS, HWHTEpEC K | palMOHaJIbHOE U JEHCTBUTENBHOE YUCIIO,
IPUMEHUTEIBHO K | Pa3JINYHBIM chepam | OOBIKHOBEHHast M JECATUYHAs JIpOOb,
pa3INYHbIM npodeccuoHanbHOM MIPOLIEHTHI;

KOHTEKCTam JIeATEITbHOCTH, CB3aHHBIM C | - BBITIOJIHSTh apudmeTnyeckue




MaTEeMaTUKOUI Hu ee

NPWIOKEHUSMU,  YMEHUE
COBEpIIAThH OCO3HAHHBIN
BBIOOD Oymymieit
npodeccuun "
pean30BhIBAThH
COOCTBEHHBIC  KHU3HCHHBIC
IUTAHBI,  TOTOBHOCTH |
CIIOCOOHOCTh K
MaTEeMaTHIECKOMY
00pa3oBaHUIO "
camM000pa30BaHUIO Ha

MPOTSKEHUW BCEU KU3HH,
TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B peIIeHUN
MPaKTUYECKHUX 3a1a4
MaTeMaTH4eCKOM
HaIpaBJIECHHOCTH
OBaagenue
MO3HABATEJAbLHBLIMH
YHHMBEPCAJIbHbIMH
Y4eOHbIMHU A€ CTBUSMMU:
a) 0a30Bble JIOTHYECKHE
neflcTBUA:

- BOCIIpUHUMATD,
dbopMyIupOBaTh "
peoOpa3oBLIBATh
CYXIICHUS:

YTBCPAUTCIIbHBIC )41
OTpHIIATENIbHBIE,
CAUHUYHBIC, HJaCTHBIC )41
oO1ye, yCIoBHEIE,

- BBIABIISATH
MaTeMaTHYECKHe
3aKOHOMEPHOCTH,
B3aWMOCBSI3U "

OpoTHBOpeYHs B  (paKTax,
JIAHHBIX, HAONIOACHUAX W
YTBEP)KICHUSX, MpeaIaraTh
KPUTEpUHN JJIsI BBISBICHHS

3aKOHOMEPHOCTEMN u
MIPOTUBOPEUUI;

- J€eJ1aTh BBIBOJIbI C
UCIIOJIb30BAHUEM  3aKOHOB
JIOTUKH, JCAYKTUBHBIX H
WHYKTUBHBIX
YMO3aKIIOUCHUH,
YMO3aKITIOUYEHU N o
aHaJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIBHO
JOKa3aTcCIbCTBa
MaTEMaTUYECKUX

olnmepanuyMM  C  pPalUOHAIBHBIMH  H
JEHCTBUTEIILHBIMU YUCIIAMY;

- BBITOJIHATH pUOINKEHHbIE
BBIYUCIICHUS, UCIIONb3YS IpaBuia
OKpYTIJICHUS, JEJIaTh NPUKUIKY U OLICHKY
pe3yibTaTa BEIYUCICHUN;

- ONEpUPOBATH IOHATHAMH: CTEIECHb C
LEeIbIM  IIOKa3arelieM,  CTaHJapTHas
¢dopma 3anmucu JeMCTBUTENBHOIO YHCIA,
KOpPEHb HaTypajabHON CTEIICHU,
UCIOJb30BaTh  MOAXOMAILYI0  (opMy
3allMCU  JEUCTBUTEIBHBIX 4YMCENl U
pelleHns  NPaKTUYECKUX  3aJad |
MIPEACTABICHUS JAHHBIX;

- ONEepUpOBATH MOHATHAMM: CHHYC,
KOCHHYC Y TaHT'€HC IIPOU3BOJIBHOIO YIJIa,
UCIIOJIb30BaTh 3allUCh IIPOU3BOJIBHOTO

yria qyepes oOpaTHbIE
TPUTOHOMETPHUECKUE (PYHKIIUH;

- OIIepUpOBATh HOHATHSAMHU:
HaTypaibHOe, enoe 4HCIIO,
UCTIONIB30BAaTh  NPU3HAKH  JICITUMOCTH
OCJIBIX YHCCI, Pa3IoOKCHUC YHCIa Ha
IPOCTBIE MHOXHUTEIH UL  PEIICHHS
3aja4;

- ONEepUpPOBATH MOHSATHEM: CTENEHb C
panruoHaJIbHBIM IIOKa3aTcCJIEM,
OIlEpUpPOBATh MOHATHAMH: JIOTapUPM
qucia, JACCATUYHLIC W  HATypPaJbHBIC
JorapudMmel;

2) YpaBHeHHUd M HEpaBeHCTBA:
- ONEpHUpOBATh IOHATUSAMHU: TOXKAECTBO,

ypaBHEHHUE, HEpPaBEHCTBO, 1eJ10¢e,
palroHaibHOE, UPpaLMOHATIEHOE
ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHHUE;

- BBITIOTTHSATH npeoOpa3oBaHus
TPUTOHOMETPUUECKUX  BBIpAXKEHUN U
pemiarhb TPUTOHOMETPHUUYECKHE
yYpaBHEHUS;

- BBIIOJHATH MPEOOpa3OBaHUS IICIBIX,
paloOHaJIbHBIX W HUPPALMOHAIBHBIX
BBIPAKEHUM M pelIaTh OCHOBHBIE THIIBI

LEJIBIX, palOHAIbHBIX u
UPPALMOHAIIBHBIX yYpaBHEHUN u
HEPABEHCTB;

- IPUMEHATH YpaBHEHHUS U HEPABEHCTBA
JUISL pelIeHUs] MaTeMaTHYeCcKUX 3aJad u
3a1a4 M3 PazIMYHBIX O0JacTel HayKu H
peanbHOU KU3HH;

- MOJCIUPOBATL PCAJIBHBIC CUTyallul Ha
A3bIKE aNreOpbl, COCTABIATh BBIPAKEHUS,




YTBEPKACHUM (MPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh
apryMeHTaluI0, MPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI,
000CHOBBIBAThH
COOCTBEHHBIE CYXJIEHUS H
BBIBO/IBI;

- BBIOMPATH croco06
pemieHus y4eOHOW 3amaun
(cpaBHUBATH HECKOJIBKO
BapHaHTOB pelIeHus,
BBIOMPATH HaunOonee
NOAXOMSIIMM € y4eTOM
CaMOCTOSITENTEHO
BbI/IETICHHBIX KPUTEPHUEB).

0) 0a3oBble
HCCIe]0BATeIbCKUE
aefcTBus:

- UCIOJIb30BaTh BOIPOCHI
Kak HUCCIIEN0BATEILCKUN
UHCTPYMEHT MO3HAHUS,
(GbopMyIUPOBaTh  BOIPOCHI,
dukcupyromue
MIPOTHBOpEYHE, MPOOJIEMY,
YCTaHABIIMBAaTh HCKOMOE U
JaHHOE, dbopMHupOBaTH
TUIIOTE3Y, apTYMEHTHUPOBATh
CBOIO TO3UIINIO, MHEHHUE;

- MPOBOIUTH
CaMOCTOSITENIEHO
CILJIAHUPOBAHHBIN
9KCIIEPUMEHT,
WCCIICIOBAHUE
YCTaHOBJICHHUIO
0COOCHHOCTEM
MaTEeMaTUYEeCKOr0 OOBLEKTa,
SIBIICHUS, mpoiiecca,
BBISIBJICHUIO 3aBHUCHUMOCTEM
MEXIY 00BEKTaMHU,
SBJICHUSIMU, TIPOIIECCAMU;

- CaMOCTOSITENTLHO
dbopMyIupOoBaTh
0000IICHUSI W BBIBOJBI IO
pe3ysbTaTaM MPOBEIEHHOTO
HAOJIIOIEHU,
UCCIIeIOBaHMUS,
JIOCTOBEPHOCTH
MOJIyYEHHBIX PEe3yNbTATOB,
BBIBOJOB 1 0000IIEHNI;

10

OLIEHHUBATH

- IPOTHO3UPOBATH
BO3MOXKHOE pa3BUTHE
nporiecca, a TaKKe

YpaBHEHHUS, HEPABEHCTBA I10 YCIOBHUIO

3aJaud,  HUCCIIEOBaTh  IMOCTPOSHHBIE
MOZETH C WCHOJBb30BAaHWEM arapara
anreOpsl;

- TIPUMEHSTH CBOWCTBAa CTENEHH JUIS
npeoOpazoBaHus BBIPAXCHHUH,
OIIepUpPOBATh HOHATHSAMHU:
NIOKa3aTeNbHOE ypaBHEHHE u
HEpPaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
NIOKa3aTeNbHBIX ypaBHEHUIA u
HEpaBEHCTB;

- BBITOJIHATh npeodpa3oBaHus
BBIPDAKEHUH, COJEPKAIINX JIOTapU(PMBI,
OIIepUPOBATH TOHSTHSMH:
JorapuMuIecKoe ypaBHEHHE "
HEpPaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
J0Tapu(HPMUUECKIX ypaBHEHUH "
HEPaBEHCTB;

- HaxOAWTh pEHICHHS MPOCTEUIINX

TPUTOHOMETPUUECKUX HEPABEHCTB;

- ONepHpoBaTh TMOHATUAMHU: CHCTEMaA
JMHEWHBIX YpPaBHEHUHW W €€ pelleHue,
UCIONB30BaTh ~ CHCTEMY  JIMHEHHBIX
YpaBHEHUN JUIsI pEIIeHUs MPaKTUYECKUX
3aja4;

- HaxoJIUTh peUIeHHs MPOCTEHIINX
CHCTEM U COBOKYITHOCTEH palMOHAIbHBIX
ypaBHEHU U HEPABEHCTB;

3) ®yukuuu u rpadpukm:

- ONepupoBaTh MOHATUAMU: (QYHKIIHS,
cnocoObl  3amaHus  (QyHKIUH, 001acTh
ONpesieNieHus] U MHOKECTBO 3HAYCHMI
¢bynkuuu, rpadpuk (QYHKIHH, B3aUMHO
oOpaTHbIe (PYHKITUH;

- ONEepUpPOBATh MOHATHSIMHU: YETHOCTb U
HEUYETHOCTh (YHKIHUM, HYIH (PYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

- UCIONIb30BaTh Tpaduku (PyHKIUN 175
pelIeHusl ypaBHEHUH;

- CTPOHTHh U YUTaTh rpadUKH JTUHEUHON
byHKIMK,  KBaJpaTHYHOW  (DYHKIIHH,
CTEMIEHHOM  (QYHKIMH  C  LEJbIM
rokaszaresieMm;

- UCIOJIb30BaTh Tpaduku (QyHKIUN 175
UCCIIEI0BaHHS MIPOIIECCOB U
3aBUCHMOCTE MpH pelIeHUuU 3aJay u3
APYTruX y4eOHBIX MPEIMETOB U peabHON

KHU3HHU, BBIPAXKaTh dbopmynamu
3aBUCUMOCTH MEXIY BEIMYNHAMU;
- OTIepupOBaThH MOHSTUAMHU:

nepuonuveckas (QYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH byHKIMH, TOYKHU




BBIIBUTaTh MPEATNOI0KEHHS
0 €ro pa3BUTHH B HOBBIX
YCIOBUSIX.

OK
Hcnonb3oBath
COBPEMEHHBIE
CpelcTBa IOMCKa,
aHanm3a u
UHTEPIIPETALN
uHpopMaluu, WU
nH(pOpMaIMOHHBIE
TEXHOJOTHH ISt
BBITIOJTHEHUS 3a7a4
npodeccuoHaIbHO
U IeATEeNbHOCTHU

02.

B oOaactu  ueHHoCTH
HAYYHOI'0 MO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BurTHs HayKH U
OOIIIEeCTBEHHONW  MPAKTHKH,
IIOHUMAHHUCEC
MaTeMaTUYECKON HAyKH Kak
cepbl YEIIOBEYECKOM
NEeSITENIbHOCTH, JTalloB €€
Pa3sBUTUA U BHAYUMOCTHU IJIA
pa3BUTHUSA UBUJIM3AIIH,
OBJIQJICHHE SI3BIKOM
MaTeMaTUKH u
MaTeMaTU4YeCKOM1
KYJbTYpOil Kak CpeJICTBOM
IMMO3HaHHA MHpPa, TOTOBHOCTDH
OCYIIECTBIISITh  MPOEKTHYIO
u HCCIIEA0BATENIbCKYIO
JeSITeNIbHOCTD
WHIAUBUIYAJIBHO U B I'PYIIIIC.
B) YyYMeHHe padoraTrh C

uHopManuei:
- BBUIBJIATH  JIC(DHUIIMTHI
uH(pOopMaIuy, JIaHHBIX,

HEOOXOIMMBIX JUI OTBETa
Ha BOIPOC U IS PELICHUS
3a/1a4H;

- BBIOMpaTh HH(MOPMAIHIO
U3 HMCTOYHUKOB DPAa3IHYHBIX

THIIOB, aHAJIM3HUPOBATH,
CHCTEMaTH3HPOBATh u
MHTEPIIPETHPOBATH
UHPOPMALIMIO  pa3IMYHBIX
BHJIOB " dhopm
IPEeICTaBICHHUS;

- CTPYKTYPHPOBATh
UH(OpMaLIHIO,
IPEACTaBIATH ee B
Ppa3IUYHbIX dopmax,
WUTIOCTPUPOBATh
rpaduvecKku;

- OIEHWBATh HAJEKHOCTb
uHpopMaun 1o
CaMOCTOSTENIEHO
chopMyIHPOBAHHBIM
KPHUTEPUSIM.

9KCTpeMyMa (YyHKIIMU, HauOoNbIIee |
HAaUMEHbIIIee 3HAaueHUs (QYHKIUU Ha
MPOMEXKYTKE, HCIOJIb30BaTh HUX s
uccnenoBaHus — (QYHKIMHM,  3aJaHHOU
rpaduKoMm;

- ONepupoBaTh TMOHATUSAMHU: TpaPUKH
MOKa3aTeIbHOU, JIorapu(PMUYECKON H
TPUTOHOMETPUIECKUX byHKIHH,
n3o0paxarb WX Ha  KOOPJUHATHOM
IMJIOCKOCTH U UCIIOJIB30BAaTh IJIA PCIICHUA
ypaBHEHU U HEPABEHCTB;

- un3o0pakaTb Ha  KOOPJIMHATHOM
TUTOCKOCTH rpaduKu JTMHEWHBIX
YpaBHEHHI W UCIOJNb30BaTh HX IS
pemeHHs CHCTEMBI JTMHEHHBIX
YpaBHEHU;

- HCTOJB30BaTh rpaduku (QYHKIUN s
UCCIIETIOBAHMS MIPOIIECCOB U
3aBUCUMOCTEH U3 JApPYrHX Y4eOHBIX
JVCIIATUTHH.

4) Hauana MaTeMaTH4eCKOI0
aHaju3a:

- OIIepPUPOBATH TOHSATHSIMH:

MOCIIeI0BATENbHOCTD, apudmeTnyeckas u
reOMETPUYECKasl MPOrPECCUU;
- OIepUpOBaTh MOHATUAMU: OECKOHEUYHO

yOBIBaroIIast reoMeTpHUYecKas
nporpeccus, cyMMa 0OECKOHEUHO
yOBIBaro1eit reOMEeTPUUECKOIN
IPOTpeccuy; 3aJaBaTh
M0CJIEI0BATEIbHOCTH Pa3IUYHBIMU
crocodamu;

- UCIIOJIb30BAaTh CBOMCTBA

MOCJIEA0BATEILHOCTEN U TPOrpeccuil Iist
peIJ_IeHI/ISI peam,Hbe 3a1a4 HpI/IKJIaI[HOFO
XapakTepa;

- OTIepPUPOBATH HOHSATHSMH:
HeTpepbIBHAs (QYHKIHS, MPOU3BOTHAS
byHKuuy, MCII0JIb30BaTh

TEOMETPUYECKHN W (PU3MUECKHH CMBICIT
MIPOU3BOAHON JJIsl pELICHUS 3a/1a4;
- HaXOJUTh MPOU3BOHBIE SJIEMEHTAPHBIX

(GyHKUIMH, BBIYUCIATH — MPOU3BOJHBIC
CYMMBI, IPOU3BE/ICHUS, JaCTHOTO
G yHKIH;

- HCHOJNB30BaTh MPOHM3BOAHYIO  JUIS
VCCIIEJOBAHMUS byHKIMN Ha
MOHOTOHHOCTb " IKCTPEMYMBI,

MMPUMCHATH PE3YJIbTAThI UCCIICAOBAHUA K
MOCTPOEHUIO TpahUKOB;

- HUCIIOJIB30BAaTh IMPOU3BOAHYIO JJIA
HAXOXXJCHHUS HAWIYYIIEro peIIeHUus B




OK 03.| B o0JacTH JIYXOBHO-
IInanupoBath U | HPAaBCTBEHHOI'0
peain30BbIBaTh BOCIIUTAHUS:
cOOCTBEHHOE - OCO3HaHHE JYXOBHBIX
poeCCHOHAIBHO | IIEHHOCTEH POCCHUICKOTO
€ W JHMYHOCTHOE | Hapo/ja,
pa3BUTHE, c(hopMUPOBAHHOCTH
NpeIIpUHAMATENh | HPABCTBEHHOTO  CO3HAHUS,
CKYIO 3THYECKOI0 MOBE/ICHUS,
NESATENIbHOCTh B | CBS3aHHOTO C
po(ecCHOHANBHO | TPAKTHYECKUM
i cdepe, | IPUMEHEHHEM JTOCTHKEHUH
HCIIOJIb30BaTh HAyKH U JesITebHOCTHIO
3HAHUS 0 | Y4EHOTO, OCO3HAHHE
¢dbuHaHCOBOM JUYHOTO BKJIaJia B
TPaMOTHOCTHU B | IOCTPOEHUE  yCTONYHUBOTO
Pa3IUYHBIX Oyyiero;
KU3HEHHBIX OBnanenne yMeHHeM
CUTYaIUIX CAMOKOHTPOJIs KaK
YacTbl)  PeryJsiTUBHBIX
YueOHBbIX J1eificTBHIi:
- BJIQJIETh HaBbIKaMU
IT03HABATEJILHOMN
pedaekcun Kak OCO3HAHUS
COBEpILIAEMBIX JECUCTBUUA H
MBICTTUTENIbHBIX TPOIIECCOB,
UX pe3yabTaToOB, BIAJETh
croco0aMu  CaMOTIPOBEPKH,
CaMOKOHTpOJISL TpoIecca u
pe3ynbTaTta pelieHus
MaTeMaTHUUYeCKOM 3aJ1auu;
- TpenBUIETh TPYAHOCTH,
KOTOpBIE MOTYT BO3HUKHYTH
Opu  peuieHuH  3ajaud,
BHOCUTh  KOPPEKTHBBI B
NEeSTeIbHOCTh Ha OCHOBE
HOBBIX 00CTOSITENBCTB,
JTAHHBIX, HallICHHBIX
OIINOOK, BBISIBIICHHBIX
TPYAHOCTEMH;
- OIIEHWBaTh COOTBETCTBUE
pe3ynbTarta 1enu u
YCIIOBHSIM, OOBSICHSITH
NPUYUHBl JOCTUKEHUS WUITH
HEJOCTHKCHHSI PE3yJIbTaTOB
NEeSTENIbHOCTH,  HaXOJUTh
OomMOKy, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY
OK 04. | B o0aactu ¢usnyeckoro
OddexTuBHO BOCIIMTAHUS:
B3aMMOJICICTBOBAT | - c(hOpMUPOBAHHOCTH
b U paboTaTh B | yMEHUs NPUMEHSITh

MPUKIAIHBIX, B TOM YHCIE€ COLHAIbHO-
SKOHOMHUYECKHUX, 3a]a4ax;

- OIepupoOBaThH MOHSTUSIMHU:
nepBooOpa3Hass W HMHTErpaj, MOHUMATh
TEOMETPUUYECKHN W (PU3HUECKUH CMBICIT

UHTETpana;
- HaxOJIUTh nepBooOpasHbIe
DIIEMEHTAPHBIX  (PYHKIUH, BBIYHCIATDH
uHTerpan mo  dopmyne  Hprorona-
Jleiibuuma;

- pemath NPUKIAJAHBIC 3a7add, B TOM
YUClie  COIMAJIbHO-)KOHOMHYECKOTO U
(GU3UYECKOTO  XapakTepa, CpeAcTBaMU
MaTeMaTH4YeCKOTO aHaJln3a;

5) MHo:xecTBa M JIOTHKA:

- OIICpUPOBATH MOHATHUAMH: MHOKCECTBO,
oTieparu HaJ MHOXECTBAMHU;
HCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN afrmapar Ijigd OnmucCaHus
pEaTbHBIX TPOIECCOB W SIBJICHUH, TP
peleHNH 3a1a4 U3 JAPYruX y4eOHBIX
MIPEIMETOB;

- OneprupoBaTh IIOHATUAMMU.
omnpejeNieHue, Teopema,  CJeNCTBUE,
JI0Ka3aTeNbCTBO.

I'eomeTpust

('"I'eomerpnueckne ¢urypsl M HX
cBoiicTBa', "U3mepenne
reoMeTpM4YeCKUuX BeJM4nH"

- ONepupoBaTh TOHATUSAMHU: TOUYKa,

npsiMasi, IJIOCKOCTh;
- IPUMEHATH AKCHOMBI CTEPEOMETPUU U

CIEACTBHS M3 HHUX IIpU PCELICHUU
reOMETPUYECKUX 3a1ay;
- ONepUpOBaThH MTOHATUSIMH:

NapaJuIeIbHOCTD U MEPIEHANKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEM;

- KJIaccu(puIupoBaTh B3aMMHOE
PacCIIOIOKEHUE TPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;

- ONEpUPOBATh MOHATUSAMU: JIBYTPAHHBIN
yroj, TpaHU JBYI'PAaHHOIO Yyria, pedpo
JBYI'PAaHHOI'O YIJIa, JIMHEWHBIA yroJl
JBYTPaHHOIO yIyla, TpaaycHas Mepa
JBYTPaHHOI'O yIJIa;

- OIIEpPUPOBATH MOHATUSAMH:
MHOT'OI'PAHHHUK, BBIITYKJIBIN 51
HEBBIIYKJIbI MHOIOTPAaHHHK, DJIEMEHTBI
MHOI'OI'PAHHUKA, IIPaBUJIbHBII
MHOI'OI'PaHHHUK;

- pacmo3HaBaTb  OCHOBHBIE  BUJBI

MHOTOTPaHHUKOB (MHpamMuaa, MpHU3Ma,




KOJIJICKTUBE
KOMaHIC

n

MaTeMaTHYecKue 3HaHHUsS B
WHTEpecax 30pOBOTO U
O6e3omacHOTO 00pasa KU3HU,
OTBETCTBEHHOE OTHOIIIEHUE
K CBOEMY 3]10pPOBBIO
(3mopoBoe MUTaHUE,
cOQTAaHCHPOBAHHBI PEKUM
3aHATHHI Hu OTJbIXa,
perymispHas buzndeckas
AKTUBHOCTH), (hU3HUECKOE
COBEpIICHCTBOBAHUE  IPHU
3aHSITHIX CIIOPTUBHO-
03JI0POBUTEIIBHOM
JESTEIIbHOCTBIO;
OsJaaagenue
COBMECTHOM
AesiTeJIbHOCTH:
- IOHUMATh ¥ UCTIOJIb30BATh
MPEUMYILIECTBA KOMAaHIHOU
U UHJUBUIYyaIbHOU pabOThI
OpU  pEHIeHWH  Y4eOHBIX
3aJa4, TMPUHAMATH LEJb
COBMECTHOM JEITEIbHOCTH,
IUIAHUPOBATh OpPraHHU3AIII0
COBMECTHOM paboTsl,
pacnpenensaTb BHIBI padoT,

YMCHUAMMU

JIOTOBapUBATHCA,
o0cyXnaTh  MpoIeccC U
pe3yabTar paboThI,
0000111aTh MHEHUSI

HECKOJILKHX JIIOJICH;
- Y4acTBOBAaTh B IPYMNIIOBBIX

dopmax paboThI
(oOcyxnenusl, oOMeH
MHEHUH, "MO3rOBBIC
MTYpMBI" " WHEBIE),
BBITIOJHATh ~ CBOKD  YacCTh

paboThl M KOOPAMHUPOBATH
CBOM [ICHCTBUS C JIPYTUMH
YJIeHaMu KOMaH/Ibl,
OIICHUBATh Kaue€CTBO CBOETO
BKJIaJla B OOIIUH TPOIYKT
no KPUTEPHUSM,
chopMyTUpOBaHHBIM
y4acTHUKAMU
B3aUMOJICUCTBUS.
OBanagenne yMeHueM
CaMOOpPraHM3al U1 KaK
YacThbK)  PeryJasiTUBHBIX
Y4eOHBIX JIefiCTBHIi:

- COCTaBJISTh TUTaH,
QITOPUTM pEIIeHUs 3aJauH,

MIPSIMOYTOJIBHBIN TTapajuiesenume, Ky0);
- KiIaccu(uuupoBaTh MHOTOTPAHHUKH,
BBIOMPAsi OCHOBaHMSI JIJIs KJIacCUPUKaImuu
(BBIITYKJIBIE u HEBBIITYKJIbIE
MHOTOTPaHHHKH, MIpaBUIIbHBIC
MHOFOFpaHHI/IKI/I, HpSIMLIG 1N HAKJIIOHHBIC
MIPU3MBI, TTAPATUICIICITUIIC]IB );

- OHepI/IpOBaTb IIOHATUAMU . CGKYH_IEUI
MJIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB;

- O6’b$ICH$ITL HpI/IHI_[I/IHbI HOCTpOGHI/IH

CEUEHUH, HCHOIb3ys] METOJA  CJEJOB;
CTPOUTH  CEUEHUS  MHOTOTPAaHHUKOB
METOJIOM CIJIEJIOB, BBITIOJTHSATh
(BBIHOCHBIE)  IUIOCKME  YEpPTeXH U3

PUCYHKOB TIPOCTBIX OOBEMHBIX (HUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

- pemate 3aJaud  Ha HaXOXKICHHE
TCOMCTPHUICCKUX BCIIMYUH II0 06pa3uaM
Wi aJIroputMam, MNpuUMCHASA H3BCCTHLIC
AQHAJTUTHYECKUE METOJAbl TPU PEIICHUH
CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4d Ha
BBIYUCIICHHE PACCTOSHUN MEXIY IBYMS
TOYKAMH, OT TOYKH J0 IPSAMOM, OT TOUKH

1o IUIOCKOCTH, MEXITY
CKPELIMBAIOIIMMUCS PSIMBIMHU;
- pemarh 3aJa4d  HAa HaxOXJICHHE

reOMETPUYECKUX BEIMYMH 10 0Opasiam
WIM aliropuTMaM, MPUMEHsSI U3BECTHbBIE
AQHAJTUTHYECKUE METO/bl TpU pEIIeHUH
CTaHJAapPTHBIX MaTEeMaTHYECKUX 3a/ady Ha
BBIYUCIICHHUE yTJIOB MEXTY
CKPEIIMBAIOIIUMUCA TPSIMBIMU, MEXIY
OpsAMOM ¥ IUIOCKOCTBIO,  MEXAY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

- BBIYMCIATH OOBEMBI U  IUIOIIAAH
MOBEpXHOCTEN MHOTOTPaHHUKOB
(mpusma, mnMpamuaa) € MPUMEHEHUEM
dbopMyn,  BBIYHCIATH  COOTHOLICHHS
MEXIy  IUIOIAASMU  TIOBEPXHOCTEH,
o0beMamMu MOJOOHBIX MHOTOTPAHHUKOB;
- ONIEpPUPOBATH MOHATUSMH: CUMMETpPUS B
MPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh
CUMMETPHUH, IEHTP, OCh M IUIOCKOCTb
CUMMETPHUHU (DUTYPHI;

- U3BIEKaTh, INpPeoOpa3oOBBIBATE U
UHTEPIPETUPOBAThL ~ MHPOpPMALMIO O
POCTPAHCTBEHHBIX reOMETPHUECKUX
durypax, IpeacTaBICHHYIO Ha yepTexax
U PUCYHKaX;

- IPUMEHSATH TeoMeTpuyeckue GakThl 11
pelIeHHus  CTEpEeOMETPUYECKHX  3ajad,
IPEJNOJIaralolIuX ~ HECKOJIbKO  IIaroB
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BBIOMPATH CIIOCOO pelIeHUs
C Y4eTOM  HMEIOIIUXCS
pPECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEIA,

apryMeHTHpOBATh u
KOPPEKTUPOBATh BapUaHTHI
pEUIEHU C y4eTOM HOBOM

uHpOpMaLIKH.

OsJaaagenue yMeHHeM
CAMOKOHTPOJISA KaK
YacTblo peryJsiTUBHbIX
Y4eOHBIX J1eiicTBHIi:

- BIAJICTh HaBBIKAMH
MMO3HaBaTEIILHOU

pedaekcun Kak OCO3HAHUS
COBEpILIAEMBIX JECUCTBUUA H
MBICITUTENIBHBIX TPOIIECCOB,
HUX PpCe3ybTaTOB, BJIAACTH
croco0amMH  CaMOIIPOBEPKH,
CaMOKOHTpOJISl Tpoliecca U
pesyibrara pelenus
MaTeMaTH4YeCKOM 3a1a4du;

- MPEABUIAETH TPYAHOCTH,
KOTOpBIE MOTYT BO3HUKHYTb

Opu  peUIeHWH  3ajaud,
BHOCUTh  KOPPEKTHBBI B
NEeSTEIbHOCTh Ha OCHOBE
HOBBIX 00CTOATENLCTB,
JAHHBIX, HalICHHBIX
O1noOOK, BBISIBJICHHBIX
TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHUE
pe3ynbrara () 03 "
YCIIOBHSIM, OOBSCHITH

NPUYUHBL JOCTUKCHUS WU
HEJOCTHIKCHHSI PE3yJIbTaTOB
JEATeIbHOCTH,  HAXOIHWTh
omuOKy, JaBaTh OIEHKY
nproOpPETEHHOMY OTIBITY.

OK 0s.
OcyiecTBISITh
YCTHYIO n
MUCHEMEHHYIO
KOMMYHHUKAITUIO Ha
roCyJapCTBEHHOM
si3pIke Poccuiickoi
®denepaunun c
y4eTOM
0Cco0eHHOCTEH
COLIMAJILHOTO i
KYJIBTYPHOTO
KOHTEKCTa

B ob6aacTu 3cTeTHYECKOro
BOCITUTAHUA:

- DCTETUYECKOE OTHOIIECHUE
K MHPY, BKIIIOYas JCTETUKY

MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEIICHUH,
paccyXIeHHi,
BOCIIPUMMYHUBOCTD K
MAaTEMAaTHUYECKUM aCIICKTaM
Pa3IMYHBIX BHUOB
UCKYCCTBA;

OsJjaaagenue YMeHHeM

pELICHUs, €CIH YCIOBUS IPUMEHEHHS
3aJaHbl B IBHOU (opme;

- IPUMEHATH MTPOCTEHINNE TPOTrPaMMHBIE
cpeacTBa u
3JIEKTPOHHOKOMMYHHKAITIOHHBIE
CHCTEMBI npu peleHnn
CTEpPEOMETPUYECKHX 3a/1a4;

- IPUBOJUTH MPHUMEPHI MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B NPHUPOAE W JKU3HH,
pacro3HaBaTh ~ IPOSIBIICHHE  3aKOHOB
T€OMETPUH B UCKYCCTBE;

- TNPUMEHSATh TOJyYCHHbIC 3HAHUS Ha
NpaKTHKe: AaHaIN3UPOBAaTh  peajbHbIC
CHUTyalldM W TPUMCHATh H3YYCHHBIC
HOHATHS B MPOILECCE IOMCKA PEIICHHS
MaTeMaTU4ecKu cOpMyITHPOBAHHOI
npoOyeMbl, MOJETUPOBATh  peajbHbIC
CHTyalldM  Ha  S3bIKE  TCOMETPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIH C
UCTIONIb30BaHNEM reOMEeTPUYECKIX
NOHSTHH M TEopeM, ammapara anreOpsl,
pemars NPaKTHYECKHE 3a7aqd,
CBSI3aHHBIC c HaXO0XK/ICHHUEM
T€OMETPUYECKUX BEITUYNH;
- OIIepPUPOBATH
MJTHHIpUYECcKast
oOpa3yrorue [IAHIPUIECKON
IOBEPXHOCTH, LWIMHAP, KOHHYECKas
MIOBEPXHOCTh, 00pa3yIoIIMe KOHHYECKOM
IOBEPXHOCTH,  KOHYC,  cdepuyeckas
HIOBEPXHOCTB;

- pacmo3HaBaTh

TOHSITUSIMH:
MOBEPXHOCTb,

Tela  BpalleHUus
(munmuHAp, KoHyc, cdepa W 1map);
OOBSCHATH CIIOCOOBI TOJYyYEHUS Te
BpAIllCHUsT; KJIACCU(DUIIMPOBATH B3AaMHOE
pacnionoxeHue chepbl U IIIOCKOCTH;
ONEpUpPOBATh  MOHATHSAMHU:  IIAPOBOMU
CErMEHT, OCHOBaHHE CErMEeHTa, BbICOTA
CErMEHTa, IIapOBOM CJIOM, OCHOBAaHUE
[IApOBOTO CJ0f, BICOTA IIAPOBOTO CJIOS,
L1apOBOM CEKTOP;

- BBIYMCIATH OO0BEMBI U  IUIOIIAAU
IIOBEPXHOCTEN Tell BpalLlEHU,
TEOMETPUYECKUX TEJI C IPUMEHEHUEM
dopmy;

- OIIepUpPOBATH HOHATHAMM:

MHOTOTPAaHHHK, BIHCAHHBIA B cdepy H
OMHUCaHHBI  OkoJo  cdepbl, cdepa,
BIIMCaAHHAass B MHOTOTpaHHUK WA TECJIO
BpAIICHHUS;

- BBIYUCIIATH COOTHOIIICHU A MCKIY
TUTOIIASIMHA TTOBEPXHOCTEH M OObeMaMu
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O0IIeHUsT KaK  4acTbI0
YHUBEPCAJIbHBIX
KOMMYHHMKATHBHBIX
Y4eOHBIX J1eiiCTBHIl:

- BOCIIPUHHUMATh u
bopMyIHpOBaTh CYXKICHUS
B COOTBETCTBUU C
YCIOBUSAMU W IENSIMHU
oO0IIleHusA, SCHO, TOYHO,

IPaMOTHO BBIPAXaThb CBOIO
TOUKY 3pEHHS B YCTHBIX W
NUCHMEHHBIX TEKCTax,
JaBaTh MOSCHEHUS MO XOAY

pelIeHus 3a/1a4u,
KOMMEHTHPOBATh
[IOJIyYCHHBIH pe3yibTarT;

- B Xode OOCYXIeHUS
3alaBaTh ~ BONPOCHI IO
CYIIECTBY  00CYyXIaeMoit
TEMBEI, poOJIEMBI,
peraeMon 3aJa4y,
BBICKA3bIBaTh ujeH,
HAIlCJICHHbIE  Ha  TOHCK
pelieHus, COTIOCTABJISITh
CBOM CYXICHHUS C
CYXKICHUSIMU IPYyTUx
Y4aCTHUKOB JTIAJIOTa,
0OHapy)XMBaTh pa3inuue u
CXOJICTBO MMO3UIINIA, B
KOPPEKTHOM dbopme
dbopmynupoBaTh
pazHorjacus, CBOM
BO3PAKEHUS;

- TIPEICTAaBISTh PE3YyIbTAaThI
perieHus 3aJ1auH,
JKCIIEPUMEHTA,
UCCIICIOBAHUS, MPOEKTA,

CaMOCTOSITENIbHO BBIOMPAThH
dbopMaT BBICTYIUIGHHS C
Y4ETOM 3334 Mpe3eHTAuN
u 0COOCHHOCTEM
ayJUTOPHUH.

OK 06. IlposBasaTh
IPaXKTaHCKO-
MaTPUOTHYECKYIO
MTO3HIUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE
MIOBEJICHUE
OCHOBE
TPaIUIIUOHHBIX
0011eUeI0BEYECKHA

Ha

B o0sacTH rpaxiaHckoro
BOCIIMTAHUS:

- c(hOpMUPOBAHHOCTH
rpak 1aHCKOM MO3UIIUN
oOyuJaromerocs Kak
AKTUBHOT'O u
OTBCTCTBCHHOI'O YJICHA
POCCHIICKOTO o0111ecTBa,
HpeI[CTaBJ'IeHI/Ie (0]
MaTeMaTHYECKUX  OCHOBAaX

MOJOOHBIX TEJI;
- u300paxkaTb H3y4aeMble (QUTYpHI OT

PYKH H C TPUMEHEHHEM TIPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

-  BBINIOJIHATH  (BBIHOCHBIC)  TUIOCKHE
YepTeXH U3  PUCYHKOB  MPOCTHIX

00BEeMHBIX (GUTYpP: BHJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CCUYCHHA TCII BPALLICHU S,

- UW3BJEKAaTh, WHTEPIPETUPOBATH M
npeoOpa3oBbIBaTh  MHPOPMAMIO O
HPOCTPAaHCTBEHHBIX TeOMETPHUYECKHIX

¢urypax, npeJcTaBJICHHYIO Ha YepTexkax
Y PUCYHKaX;
- OIEpUPOBaTh IIOHATHEM BEKTOp B

IIPOCTPAHCTBE;

- BBINOJHATH  JIEUCTBHUS  CJIOXKEHUSA
BEKTOPOB, BBIYUTAaHUA BEKTOPOB H
YMHOXXEHHSI ~ BEKTOpa  Ha  YHCIIO,
OOBSCHATh, KaKUMHU CBONCTBAMH OHHU
o0ranaror; MIPUMEHSATH MIPaBUJIO
napajuienenunesa;

- OICpUPOBATh IMOHATHAMU: ICKAPTOBBI

KOOpAMHATBl B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOpAMHATBl BEKTOPa, Yrol MEeXay
BEKTOpaMHM, CKaJIIPHOE IPOU3BEIECHHE
BEKTOPOB, KOJUIMHEapHbIE U
KOMILJIaHAPHBIE BEKTOPBI;

- HaxoguTb CYMMY BEKTOpOB U

MIPOU3BE/ICHNE BEKTOpa Ha YHCIO, Yroj
MEXKITY BEKTOpaMH, CKaJIIpHOE
MIPOU3BE/ICEHNE, PACKIIaAbIBaTh BEKTOP I10
JIByM HEKOJUIMHEAPHBIM BEKTOpaM;

- 3aJaBaTh IUIOCKOCTh YypaBHEHHUEM B
JIeKapTOBOM cucreme KOOpJIMHAT;
NPUMEHSTh TeoMeTpudeckre (akThl s
pelIeHus]  CTEPeOMETPUUYECKUX — 3ajad,
MPENIoNIaraloliuX  HECKOJIIbKO  IIaroB
peIllIeHHs, €ClIM YCJIOBUS TPUMEHEHUs
3aJIaHbl B SIBHOU (popme;

- pewmatb NPOCTEUIINE TeOMETPUYECKHE
3a1a4n Ha MIpUMEHEHHE
BEKTOPHOKOOPAMHATHOTO METO/1a;

- pematb 3aJayd Ha J0OKa3aTeJIbCTBO
MaTeMaTHYECKUX OTHOIICHUN u
HaXO0XJIEHHEe TeOMETPUYECKUX BEIHYMH
no  obOpa3uam WO  aJTOpUTMaMm,
IOPUMEHSISI U3BECTHBIE METOAbl  IpHU
pEIIeHNH CTaHIAPTHBIX MaTEeMaTHYECKHX
3ajad.

BeposiTHOCTB M CTATHCTHKA

- YUTaTb W CTPOUTH TaOMUIBI U
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X IIEHHOCTEHW, B
TOM YHCIIC c
Y4YETOM
rapMOHH3aLUU
MEKHAIIMOHAILHEI
X Hu
MEKPETUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaHJapThI
AHTUKOPPYILIMOHH
Or'0 TIOBEICHUS

(G YHKIIMOHUPOBAHUS

Pa3TUYHBIX CTPYKTYP,
SIBJICHUH, 11J01(14%0)
IpaXJIaHCKOro  oO0IIecTBa
(BBIOODHI, OTIPOCHI "
JIpyroe), yMEHUE
B3alMMOJIEMCTBOBATE C
COLIMATTLHBIMH

UHCTUTYTaMH B
COOTBETCTBUU c ux
GyHKIUSIMEI "
HA3HAYCHHEM;

B obJsiacTu
NaTPHUOTHYECKOT 0
BOCIUTAHUS:

- c(hOpMHUPOBAHHOCTH
POCCUHCKON  TpaKJaHCKOM

HUICHTUYHOCTH, yBa)I(eHI/IH K
IpPOLIJIOMY M HACTOAIIEMY
POCCHUICKOM  MaTeMaTHKH,
IICHHOCTHOC OTHOIICHUE K
JIOCTHKEHHUSIM ~ POCCUMCKUX

MaTeMaTUKOB U POCCUNCKOMN
MaTeMaTHYeCKOH  IIIKOJIEI,
UCIIOJIb30BaHUE ATUX
JOCTHKEHUH B JPYrUx
HayKax, TEXHOJIOTHSIX,
chepax SKOHOMHKHU
OK 07. | B obJsiacTu
CopeiicTBOBaTh IKOJIOTHYECKOT 0
COXPaHEHHIO BOCIUTAHUS:
OKpY>Karoleu - c(hOpMUPOBAHHOCTH
Cpelbl, 9KOJIOTHYECKON  KYJIbTYPBHI,
pecypcocOepexeH | MOHUMaHHE BITUSTHUS
10, MPUMEHSTH | COLUATBHO-2KOHOMHUYECKHIX
3HAHUSA 00 | mpolieccoB Ha COCTOSIHUE
U3MEHECHUU IIPUPOJHOM M COLMAIBHOU
KJIUMarTa, Cpelbl, OCO3HaHHE
TIPUHIIAIIBI rJI00aTBEHOTO XapaxkTepa
OEpEKITUBOTO 9KOJIOTUYECKHX  Tpoldiem,
MPOU3BO/ICTBA, OpUEHTALIHS Ha
a3 exTruBHO MIPUMEHEHUE
JIENICTBOBATh B | MaTEMaTUYECKUX  3HAHUMN
Ype3BhIYAITHBIX JUIsL  peumieHus 3agad B
CUTYaIUAX obnactu OKpYXKaroleu
Cpelbl, IUTAHUPOBAHKE
MOCTYIIKOB U OLIEHKU HX
BO3MOXXHBIX  ITOCJIEICTBUI

JUISL OKPY>KAKOILEN Cpeibl;

JarpaMMBbl;
- OIICPpHUPOBATH IMOHATHAMHU: CPCIHEC
apudMeTHIecKoe, MeraHa,
HaI/I6OJILH_I€€, HaAaMMCHBIICC 3HAYCHHC,

pa3Max MaccHBa YMCIOBBIX JAaHHBIX;
- ONEpPUPOBATh MOHATUAMH: CIy4alHbIN

OKCIEpUMEHT (OMBIT) U  CiIy4aiiHOe
coObITHE, JJIEMEHTapHOe coObITHE
(37IeMEHTapHBI ~ WCXOJ))  CIy4alHOTO

OTIBITa, HAXOJUTHh BEPOSITHOCTH B OIBITaX
C  PaBHOBO3MOXXHBIMH  CIIy4alHBIMU
COOBITUSIMHM, HAaXOJUTh W CpPaBHUBAThH
BEPOATHOCTH COOBITMM B M3yYEHHBIX
CIIy4alHBIX DKCIIEPUMEHTAX;

- HaxOJWTh U (HOPMYITHUPOBATH COOBITHS:
nepecedeHne W OOBEIUHEHUE JTaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE
JAHHOMY  COOBITHIO,  TIOJIb30BaThCS
auarpaMmMamMu - Ofiepa u - GOpMyIIoi
CIIOKEHMSI BEPOSATHOCTEH MpU pElIeHUU
3aja4;

- ONepupoBaTh TMOHATUSMU: YCIOBHAs

BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C IOMOIIbBIO
IpaBWja yMHOXEHHs, C IIOMOIIbIO

JiepeBa CIIy4ailHOTO OMbITA;
- NPUMEHATh KOMOWHATOPHOE IPaBHIIO

YMHOXEHUS TpU  peUleHHH  3ajady;
OTEpUPOBATh TOHATHUSMHU: HCIBITAHNUE,
HE3aBHCHUMBbIE UCIIBITaHUS, cepus

UCIBITAaHUH, yCIIEX U HEyAada, HaXOAUTh
BEPOSITHOCTH  COOBITMH B CEpHH
HE3aBUCUMBIX HCIBITAHWM J0 IEPBOro
ycrexa, HaXOUTh BEPOSATHOCTU COOBITUI
B CEPUU UCIBITAaHUHN bepHyiuy;

- OIEpUpOBaTh NOHATHUAMHU: ClydanHas

BEJIMYNHA, pacpeneiieHue
BEPOSATHOCTE, JIyarpaMmma
pacrpencieHus;

- CpaBHHMBAaThb BEPOSTHOCTH 3HAYECHUU
ClIy4anHON BEJINYHUHBI o
paclpefesieHu0  WIM € IOMOUIBIO
auarpamum;

- OIIEpUPOBAThH HOHATHEM
MaTEMaTUYECKOTO 0>KMJIaHUs, IPUBOIUTh
IIPUMEPBHI, KaK IIPUMEHSETCA

MaTeMaTUYECKOE OXKUJAHHUE CIy4ailHOU
BEJIMYMHBl HAXOJAWTh MAaTE€MATHYECKOE
0’KUJAHUE M0 JAHHOMY PacHpeAcsICHUIO;
UMETh MPEJCTaBICHUE O 3aKOHE OOJIBIINX
YyCell;  WMMETb  NPEACTABICHHE O
HOPMAJIbHOM pacnpeieICHUN.
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K 1.3.
Odopmisath
TEXHUYECKYIO
JOKYMEHTALIUIO Ha
IPOEKTHPYEMBIC
YCTpOMCTBa

- YMeThb H3BII€KaTh, HWHTEPIPETHUPOBATH
uH(pOpMaIlMIO,  TMPEACTABICHHYIO B
TabnuIax, Ha auarpamMmax, Trpadukax,
OTPaXarollyld  CBOMCTBA  peajJbHbBIX
IPOLECCOB U SBJICHUH; MPEACTABIAThH
uH(GOPMAIIMIO C TIOMOIIBIO TaONHIl |
JUarpamM; MCcleioBaTh CTaTUCTHYECKUE
JTaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaduyecKux METOJO0B U D3JIEKTPOHHBIX
CPEACTB;

I[IK 2.2. Biagetb
METOJaMU
KOMAaHJIHON
pa3paboTku
MIPOTrpaMMHBIX
MPOJIYKTOB

- yMeTb  BBIOMpAaTh  MOAXOASIIUN
M3YYEHHBIN METOA JUIs pEeUIeHMs 33JauH,
pacro3HaBaTh MareMatudyeckue (hakThl U
MaTeMaTHYECKUE MOJIETN B IPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE;
yYMEHHE IPUBOJIUTH MIpUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOMN
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.

[1K 3.1.
IIpoBonuts
KOHTPOJIb
napamMeTpoB,
JTUArHOCTHKY u
BOCCTAaHOBJICHHE
paboTocrmocoOHOCT
U (P POBBIX
YCTPOMCTB
KOMITBIOTEPHBIX
CUCTEM u
KOMILIEKCOB

- YMeTb OIEpUPOBATH  IOHATUAMHU:
CJIydaiiHBIN OTBIT U CIy4aiiHOEe COOBITHE,
BEPOSTHOCTh  CIy4yallHOro  COOBITHS,
YMETb  BBIYMCIATH  BEPOATHOCTH €
UCIOJIb30BaHUEM I'pahUIeCKUX METOJIOB,
OPUMEHATh  (OPMYJBI  CIOXKEHUS H
YMHOKEHHUS BEPOSATHOCTE,
KOMOWHATOpHBIE (DaKThI U (POPMYIIBI MIPH
pEIIEHUN 3a/1a4, OLICHNBATh BEPOSTHOCTU
peanbHBIX  COOBITHH, 3HAaKOMCTBO CO
CIIy4alHBIMH  BEJIMYMHAMH,  YMEHHUE
IPUBOJIUTH PUMEPHI IPOSBICHUS 3aKOHA
OonpIIMX YHCEd B IHPUPOJHBIX H
OOIIECTBEHHBIX SIBJICHUSX;
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUIJIAHBI

2.1 O0beM 0011e00pa30BaTeIbHOM AMCUMILIMHBI M BUAbI Y4eOHOI padoThl

Bua y4eOHoii padoThI Obnem uacos
1 Kypc 1 cemecTp | 2 cemecTp

O0bem o0pa3oBaTeIbHOM NMPOrpamMMbl 286 71 201
AUCHUILINHBI
OcHOBHOE coep:KaHue 240 63 177
B TOM YHUCIJIE:

TEOPETUYECKUE 3aAHITUS 102 31 71

MPAKTUYECKUE 3aHATUS 138 32 106
IIpodeccuonanbHo OpPHMEHTHPOBAHHOE 32 8 24
coJepKaHue
B TOM YHCIJIE:

TEOPETUYECKHE 3aHITHS 14 4 10

MPAKTUYECKUE 3aHATUS 18 4 14
Kouncyabrauuu 4 4 -
IIpomexyTounas arrectranusi B  Gopme 10 5 5
JK3aMeHa/ IK3aMeHa
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2.2. TemaTH4yecKMi MJIAH U COJEPKAHME TUCUHUIIIMHBI

OO0newMm, ak. 4. /
B TOM YHUCJIC

dopmMupyembie 001IHe
U popeccuoHaNbHbIe

HanmMenoBanmue Conepsxanne yueOHOT0 MaTepraia (OCHOBHOE M IPO(eCcCHOHATBLHO- B (hopme KOMITETCHITHT
pa3zienoB U TeM OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHATHUS MPAKTUIECKON
MOJATOTOBKH,
aK. 4.
1 2 3 4
1 cemecTp
Pa3nen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 10 (272)
Tema 1.1 Lenu n Coaeprxanue yueOHOro MaTepuaJa:
3aJja4d MaTeMaTHKU e W 3amaud W3ydeHHs MaTEeMaTHKU TPU OCBOEHUM CIIEHUAIbHOCTH.
MIpU OCBOCHUHU bazoBble 3HaHWS W yMEHUS [0 MaTeMaTUKe B MPOPECCHOHATBHONH U
. OK 01, OK 02, OK 03,
CHEINAIIbHOCTH. MOBCETHEBHOM JI€SITEIbHOCTH. 2 OK 04.0K 05
Uwcna 1 BBIYUCIICHUS. JleiicTBust  HAJ  TOJIOKUTEIBHBIMA ¥ OTPUIATEIILHBIMH  YHCIIAMH, OK 0 6’ OK 07’
Bripaxxenus u OOBIKHOBEHHBIMH W JECATUYHBIMH JpoOsiMu. JISHCTBUS €O CTENEeHSIMHU, ’
npeoOpa3oBaHuUs (hOpMYITBI COKPAIIEHHOTO YMHOKEHUSI.
IIpakTuyeckoe 3ansaTue Ne 1. Apudmerndeckue ASHCTBUS HAJ YHCIaAMU 1
Tema 1.2 I'eomempus na | Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuebHo20
niockocmu Mamepuana: / IIK 1.3, IIK 2.2,
Buowl nnockux gueyp u ux niowaow. [Ipakmuko-opuenmuposanmvie 3a0auul 6 1IK 3.1
Kypce 2eomempuu Ha Ni10CKOCMU
Tewma 1.3 YpaBHeHus u Conep:kanue y4eOHOro MmarepuaJa:
HepaBeHCTBa. CucteMbl | JIuHeliHble, KBaJpaTHbBIE, TPOOHO-pAIIMOHAILHBIC YPABHEHUS U HEPABCHCTBA. ) OK 01. OK 02. OK 03
YpaBHEHUU U CrocoObl pelieHrss CUCTEM JIMHEWHBIX ypaBHeHUH. CHUCTEMBbI JTHMHEHHBIX OI,( 04 OK, 05 ’
HEPaBEHCTB HEPABEHCTB OK 0 6: OK 07’
IIpakTuyeckoe 3ansitue Ne 2. VYpaBHeHHsT W HepaBeHCTBA. (CuUCTEeMBbl 1
YpaBHEHUH.
Tema 1.4 Ilpoyenmmvie | Ilpogheccuonanvho-opuenmuposantoe cooepicanue yueoHozo OK 01, OK 02, OK 03,
BbIYUCTEHUS 6 | mamepuana: ] OK 04,0K 05,
npogheccuoHanbHuIX Ilpocmvle u  cnodcHble npoyeHmvl, pasHvle CHOCOOLI UX  BLIYUCTEHUSL. OK 06, OK 07
3a0ayax IIpoyenmmuvle gvluucienus 8 npopheccuoHaIbHbIX 3a0ayax 1IK 1.3, [IK 2.2,
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Ilpakmuueckoe 3anamue Ne 3. [Ipoyenmuvie  6bluucienus 8 P 1IK 3.1
npogheccuoOHANbHBIX 3a0a4ax
Pa3nes 2. Crenenn u kopuu. CreneHHas GQyHKIus. 12
Conep:kanue y4eOHOTro MaTepuasa
T 21 IlonsiTHE KOpHS N-OM CTENEHU U3 NEUCTBUTENIBHOIO unciaa. yHKIUU KOPHS n- 1
CeMa : O CTETeHH U3 JACHCTBUTEIBLHOTO YHCIIa, UX CBOMCTBA U rpaduku. CBoWCcTBa OK 01, OK 02, OK 03,
TePeHHaﬂ (bynkuns, ee KOpPHSI N-OM CTENEHMU. OK 04,0K 05,
CBOMCTBA. =
IpakTHyeckoe 3ausaTue Ne 4. BerunciieHne n cpaBHEHNE KOPHEIH. 1 OK 06, OK 07
BrlinonHenue pacueToB ¢ paJuKalaMH.
Tema 2.2 Conep:kanue y4eOHOro MaTepuasa | OK 01, OK 02, OK 03,
[IpeoOpazoBanus [IpeoOpazoBaHue UPPAITMOHATEHBIX BBIPAKCHHIA. OK 04,0K 05,
BBIpA’KCHUM C KOPHAMU IIpakTuyeckoe 3ansaTue Ne 5. HaxoxaeHue 3HAUCHUN CTETICHEH ¢ 1 OK 06, OK 07
N-Ou CTCIICHH. parMoHaIbLHBIMU TTOKa3aTe siMi. CpaBHEHHE CTEIICHEH
Tema 2.3 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
CBoiicTBa CTENEHH C [TonsiTe cTenenu ¢ 00BIM pallioOHATBHBIM MoKa3aTeneM. CTereHHbIe 2 OK 04,0K 05,
palroOHATBHBIM U (GYHKIIUY, UX CBOWMCTBA U TPadUKH. OK 06, OK 07
JIEUCTBUTEIbHBIM =
IIpakTuyeckoe 3ansaTue Ne 6. [I[peobpazoBaHue BeIpaKEHUN, COMEPKAIIIX
MOKa3aTeJsIMU. 2
creneHu. Perenue npukiaaHbIx 3a1a4
Tema 2.4 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Pemenune PaBHOCHIIBHOCTD HppAIIMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB. MeToAbl UX OK 04,0K 05,
HMppaloOHAIbHBIX pelenus. PelieHre uppamoHaabHbIX YPAaBHEHUM U HEPABEHCTB. 2 OK 06, OK 07
YpaBHEHUU U Vcnonp30BaHne CBOMCTB CTEMEHHON (DYHKIIMM MTPU PELICHUN YpaBHEHUH U
HEPaBEHCTB. HEPABEHCTB
IIpakTuyeckoe 3ansaTHe Ne 7. PelieHne nppaliiOHAIbHBIX YPaBHEHUN 2
Pasznea 3. [lokazarenbHass pyHkumsi. 13
Coaep:xaHue yueOHOIro MaTepuaJia
Tema 3.1 P . P OK 01, OK 02, OK 03,
CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpezaeneHue
ITokazaTenpHas . N 2 OK 04,0K 05,
. NoKa3aTeabHON (QYHKIIUH, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C
GyHKIIHS, €€ CBOWCTBA. N OK 06, OK 07
MIPUMEHEHHEM TOKa3aTeIbHOU (QYHKIUU.
Tema 3.2 Pemenue Coaeprxanue yueOHOIro MaTepuaa 2 OK 01, OK 02, OK 03,
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MOKa3aTeJIbHbIX Pemienue mokazaTtenbHbIX ypaBHEHUW METOAOM ypaBHUBAHUS IOKa3aTeseH, OK 04,0K 05,
YPaBHEHHUH, CUCTEM METOZOM BBEACHHS HOBOM NEpEeMEHHOH, (yHKIIMOHAIBHO-TpadUIECKUM OK 06, OK 07
MOKa3aTeJIbHBIX METOJIOM.
ypaBHCHHH IpakTuueckoe 3ansTue Ne 8. Penenue nokasaTellbHBIX ypaBHEHHH, CUCTEM 5

IIOKA3aTENIbHBIX YPABHEHUHN
Tema 3.3 Pemenue Conep:kanue y4eOHOro MaTepuasa ) OK 01, OK 02, OK 03,
HoKa3aTeIbHbIX [Ipocreitmune noka3areabHble HEPABEHCTBA. OK 04,0K 05,
HEPaBCHCTB. IIpakTnyeckoe 3ansaTne Ne 9. PenieHne noka3aTesbHbIX HEPABEHCTB 2 OK 06, OK 07
Pasznea 4. Jlorapudmpl. Jlorapupmuyeckas GpyHkums. 20 (/D)
Tema 4.1 Conep:kanue y4eOHOro MaTepuasa
Jlorapudm umcna. Jlorapupm umncna. JlecATHUHBIA W HATypaIbHBIM JOrapuMBbl, YUCIO €. 1 OK 01. OK 02. OK 03
Hecatndnsiii u OcHoBHOE  JorapuMUYECKOe  TOXKIECTBO. llpaBmma  medcTBHS — C OI’< 04 OK’ 05 ’
HaTypaJbHbIN norapudpmamu. Ilepexos kK HOBOMY OCHOBAHHIO. OK 0 6, OK 07’
JorapuMsl, YUCIIO €. IIpakTnuyeckoe 3ansitue Ne 10. Haxoxnenue 3HadeHHH Jorapudma 1o 1 ’

ITPOM3BOJILHOMY OCHOBaHHUIO. [lepexos 0T 0THOro OCHOBAaHMS K JPYTOMY.
Tema 4.2 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
CaoiicTBa norapugmoB. | CpoiictBa gorapudmos. Oneparus 10rapupMUpPOBAHHSL. 2 OK 04,0K 05,
Onepanus IIpakTuyeckoe 3ansaTue Ne 11. Berancienne u cpaBHeHHE JTOTapru()MOB. ) OK 06, OK 07
J0rapu(pMUPOBAHHUS.
Tema 4.3 Conep:kanue y4eOHOTro MaTepuaa OK 01, OK 02, OK 03,
Jlorapugmuueckas Jlorapudmuueckast GyHKIUS U €€ CBOWCTBA. 2 OK 04,0K 05,
GyHKIIHSI, €€ CBOWCTBA. OK 06, OK 07
Tema 4.4 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 03, OK 04,
Pemenune [Tonarue norapudmuyeckoro ypaBHeHus. Omnepanus MOTEHIUpPOBaHUA. Tpu OK 07
Jorapu(GMUIECKUX OCHOBHBIX METOJIa PEIICHUS JIOTapu(PMHUUECKUX ypaBHEHHH: (PYHKITMOHAIBHO- 2 IIK 1.3, [IK 2.2,
ypaBHEHUU rpaduyecKkuid, METOJ] TOTECHIUPOBAHUS U METOJ BBEICHUS HOBOM IIK 3.1
HEpPaBEHCTB nepemMeHHo#. Jlorapudmudeckue HepaBeHCTBA.

IIpakTuyeckoe 3ansTue Ne 12. JlorapudmupoBaHue M TMOTEHIIUPOBAHUE )

BBIpKCHU.

IpakTuyeckoe 3ansaTue Ne 13. Pemenue norapuyMUIecKux ypaBHEHHI. 4
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Tema 4.5 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Cucremsl AJITOPUTM pelIeHHs] CHCTEMBI yPaBHEHUI. PABHOCHIIBHOCTE ) OK 04,0K 05,
norapu(GMHUIECKUX Jorapu(MHUUECKUX YPABHEHUI M HEPABCHCTB. OK 06, OK 07
YpaBHEHUHU
Tema 4.6 IIpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoH020 Mamepuana: OK 01, OK 03, OK 04,
Jloeapugmvr 6 npupooe u | Ilpumenenue noeapugpma. Jlocapugpmuueckas cnuparv 6 npupoode. Eé 1 OK 07
mexHuKe. mMamemamuyeckue c8olUCmad 1IK 1.3, [IK 2.2,
Ilpakmuueckoe 3anamue Ne 14. [lpubnudicennvle 8vblMUCIEHUS U peUleHUs ] 1IK 3.1
npUKIaonslx 3aday. Jloeapugmul 6 npupooe u mexHuxe.
Pa3znen S. YpaBHeHusi 1 HepaBeHCTBA. 16 (1/1)
Tema 5.1 Coaeprxanue yueOHOro MaTepuaJa
PaBHOCHUITBHOCTH PaBHOCHUNIBHOCTH ypaBHeHUM U HepaBeHCTB. OmnpeneneHus. (OCHOBHBbIE
YpaBHEHHI U TEOpEeMbl PABHOCUIIHHBIX MEPEXOJOB B ypaBHEHUSAX W HepaBeHCTBax. OOmue
HepaBeHcTB. O0mTHe METO/BI PEIICHUsT YPaBHEHU: TIEpeXo OT paBeHCTBA (PYHKIUH K PaBEHCTBY 2 OK 01, OK 02, OK 03,
METO/bI PEIICHHUS. apryMEHTOB JJII MOHOTOHHBIX (DYHKIIMIA, METOJ| pa3I0KEeHUS Ha MHOXKHUTEIH, OK 04,0K 05,
METO/]I BBEJICHUSI HOBOM MlepeMeHHOM, ()yHKIIMOHATbHO-Tpa(pUUeCKUil METO/I. OK 06, OK 07
IMpakTuyeckoe 3ansaTue Ne 15. Kopuu ypaBHeHud. PaBHOCHIIBHOCTH )
ypaBaenuii. [IpeoOpazoBaHue ypaBHEHUI.
Tema 5.2 Conep:kanue y4eOHOIro MaTepuasa OK 01, OK 02, OK 03,
I'papuueckuii MeToAl | OGIKMe METOIBI PEIEHHS] HEPABEHCTB: IEPEXOJL OT CPABHEHMS 3HAYEHUMH OK 04,0K 05,
pelIeHuss  ypaBHEHWH, | (yHKIMI K CPAaBHEHHIO 3HAYECHHI apI'yMEHTOB JIJIsl MOHOTOHHBIX ()YHKIIUHA, 2 OK 06, OK 07
HEPABEHCTB. METOJ UHTEPBAIOB, PYHKIMOHATBHO-Tpadudeckuil Mmetoa. I'paduueckuii
METOJI pelICHUs] YpPaBHEHUI 1 HEPaBEHCTB.
IIpakTnueckoe 3ansaTre Ne 16. OcHOBHBIE IPUEMBI PELIEHUS YPABHEHUH U 3
HEPABEHCTB.
IpakTuyeckoe 3ansaTue Ne 17. Pemenue cucreM ypaBHEHUH. 3
Tema 5.3 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
VYpaBHeHus u Onpenenennst moayisa. Packpeitue Moayss o onpenenenuto. [Ipocreiimme 1 OK 04,0K 05,
HEPAaBEHCTBA C MOIYJIEM. | ypaBHEHHS M HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCHIIBHBIX OK 06, OK 07
MEPEX0/I0B B ONpPEACIECHHBIX TUIIaX YPAaBHEHHUI U HEPABEHCTB C MOJYJIEM.
Tema 5.4 Conep:kanue y4eOHOro MaTepuasa 1 OK 01, OK 02, OK 03,
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YpaBHeHus 1 | 3HAKOMCTBO ¢ nmapameTpoMm. [IpocTeiiiue ypaBHEHUsI 1 HEPABEHCTBA C OK 04,0K 05,
HEPAaBEHCTBA C | mapaMeTpoOM. OK 06, OK 07
napaMeTpami.
Tema 5.5 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoH020 Mamepuana: OK 01, OK 03, OK 04,
Cocmasenenue u pewenue | Cocmagnenue u peuierue npogpheccuoHarbHbix 3a0ad ¢ HOMOWbIO YPAGHEHUL. 1 OK 07
npogeccuoHanbHbix . 1IK 1.3, [IK 2.2,
pog Ilpakmuueckoe 3anamue Ne 18. Haxoowcoenue Heu3seCMHOU GeIUYUHLL 8
3a0ay ¢ NOMOWDbIO ] IIK 3.1
y npogheccuoHanbHbvIX 3a0a¥ax
VpasHeHui.
KoncyabTanumn 4
IIpome:kyTOo4yHas aTTecTanus B GopMe JK3aMeHa 5
Bcero: 80
2 cemecTp
Pa3nes 6. OcHoBbl TpUroHoMerpun. Tpuronomerpudeckue GyHKuuu 46 (12)
Coaep:xaHue yueOHOro MarepuaJa:
Tema 6.1.
Pagnannas wmepa yria. IIoBOpOT TOYKM BOKpYr Hayajga KOOpPAMHAT. OK 01, OK 02, OK 03,
Tpuronomerpuueckue
- Onpenenenue CUHyca, KOCHHYCA, TaHT€HCA M KOTAHIeHCA. 3HAKU CHHYcCa, 3 OK 04,0K 05,
i KOCMHYCa, TaHI€HCAa M KOTAHT€HCa IO YETBEPTAM. 3aBUCUMOCTb MEXKIY OK 06, OK 07
IIPOU3BOJIBHOTO yIJia.
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJHOT'O Y TOTO K€ yIJIa. IIK 1.3, [IK 2.2,
Panuannas u rpagycHas =
Mepa yIiIa IIpakTuyeckoe 3ansitue Ne 19. PanmaHHbII METON HU3MEpPEHHs YIJIOB 1 1IK 3.1
I BpAILIEHUs U CBS3b C IPaJyCHON MEpO.
Tema 6.2 Conep:kaHue y4eOHOro MmarepuaJa: OK 01, OK 02, OK 03,
OcHoBHbIE Tpuronomerpuueckue TtoxaectBa. CHHYC, KOCMHYC, TAaHI'€HC M KOTaHI€HC 1 OK 04,0K 05,
TPUTOHOMETPHUYECKUE yII0B @ ¥ — a. DOPMyIIBI IPUBEICHNUS. OK 06, OK 07
TOXIECTBA. POPMYJIbI IMpakTuyeckoe 3ausaTue Ne 20. OCHOBHbIE TPUTOHOMETPUUECKHE TOKIECTBA. 3
PUBE/ICHUS.
Tema 6.3 Coaeprxanue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,
CuHyc, KOCUHYC, CymMma 1 pa3HocTh cuHycoB. CymMma U pa3HOCTh KocHHYCOB. [IpeoOpazoBanue OK 04,0K 05,
TAHI'€HC CYMMBI U CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMI B MPOU3BEACHUE U MPOU3BEICHUS B 1 OK 06, OK 07
Pa3HOCTH JIBYX YTJIOB. cyMMy. BbIpakeHue TpPUTOHOMETPHUYECKMX (QYHKIHMI dYepe3 TaHTEHC
[IOJIOBUHHOT'O apryMeHTa. [IpeobpazoBanue MIPOCTEUIINX
TPUTOHOMETPUYECKHUX BBIPAKECHUI.
IIpakTnueckoe 3ansaTre Ne 21. @opMyIibl CI0KEHUS. 1
IIpakTHYeckoe 3aHATHE No 22. ITpeoOpa3oBanue CYMMBI 2
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TPUTOHOMETPUYECKHUX (YHKIMI B MPOU3BEJCHHE.

IIpaktuyeckoe 3anstue Ne 23, [IpeoOpazoBanwe NpPOU3BEACHUS
TPUTOHOMETPHUYECKUX (DYHKIUN B CyMMY.

Tema 6.4

CuHyc 1 KOCUHYC
JIBOMHOTO yTia.
DopMyIIbI ITOJIOBUHHOTO

yria.

Conep:kanue y4eOHOro MmarepuaJa:

CuHyc ¥ KOocuHYC BOMHOrO yria. @opMyibl TOJIOBUHHOTO yIiia. BelpaxeHnue
TPUTOHOMETPHUYECKUX (PYHKIMH Yepe3 TAHT'€HC MOJOBUHHOIO apryMeHTa.

IIpakTnueckoe 3ansaTue Ne 24. @opmyiibl yABOCHHUS

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 6.5

DyYHKIUHU, UX CBOWCTBA.
CriocoObI 3a1aHus
GYHKIHA.
Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpauKy.

Coaep:xaHue yueOHOIro MaTepuaJia

OO6mactp ompeneneHuss W MHOXKECTBO 3HAUYCHMH (QyHKIHH. YeTHOCTH,
HEYETHOCTh, MEPUOANYHOCTD PpyHKIMH. CriocoOb! 3ananus ¢pyHkuuid. O6nacTh
ONpeAeNeHUus] M MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKHX (YHKIIHIA.
YeTHOCTh, HEYETHOCTb, MEPHUOJUYHOCTH TPUTOHOMETPUUECKUX (DYHKIUI.
CpoiictBa 1 rpaduku GYHKIHUNA y = cOS X, Y =Sin X, y =1g X, y = Clg X.

IIpakTuuyeckoe 3ansitue Ne 25. HempepbiBHBIE U NIepUOIUYECKHUE (DYHKIIMH.
CgoiicTBa 1 rpadUKu CHHYCa, KOCHHYCA, TAHT€HCA U KOTAaHTeHCA.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[IpeoOpazoBanue Cxarne W pacTsDkeHHE TpaduKOB  TPUTOHOMETPUYECKHX  (PYHKITUH. OK 04,0K 05,
rpaduKoB ITpeoOpas3oBanue rpa@KOB TPUTOHOMETPUIECKUX (PYHKITHI. OK 06, OK 07
TPUTOHOMETPHUUECKHUX IIpakTnuyeckoe  3ansaTme Ne  26.  IIpeoOpasoBanue  rpadukoB
GyHKIHA. TPUTOHOMETPUUYECKUX (HYHKITHM.
Tema 6.7 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedH020 Mamepuana: OK 01, OK 03, OK 04,
Onucanue Ilocmpoenue u umenue epaghuxos gyuxyuil. OK 07
NPOU3600CMEECHHBIX Ipakmuueckoe 3anamue Ne 27. [Ipumepor 3a6ucumocment Mexcoy IIK 1.3, IIK 2.2,
npoyeccos ¢ NOMOWbIO | nepeMeHHbIMU 8 peanbHblx npoyeccax. [locmpoenue u umenue epaghuxos IIK 3.1
epaghuxos gynxyuii dyukyuil.

Ilpaxmuueckoe 3anamue Ne 28. Vcnonv3osanue ceoucmes

MPUSOHOMEMPULECKUX DYHKYUL 8 NPODECCUOHATLHBIX 3a0a4ax
Tema 6.8 Conep:kanue y4eOHOTro MaTepuaa OK 01, OK 02, OK 03,
OO6parnbie OO6parHble TpuroHoMeTpuueckre GyHKIuu. Vx cBoicTBa U TpaduKy. OK 04,0K 05,
TPUTOHOMETPUICCKHE IMpakTuyeckoe 3ansitue Ne 29. OOparHbIe TPUTOHOMETPUICCKHE QYHKIHH U OK 06, OK 07
byHKIUHA ux rpadukmu.
Tema 6.9 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 03, OK 04,
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Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHUE SilT X = a. YpaBHEHHE tg X = a, ctg X = a. OK 07
YpaBHEHU. Cucremsl | Pemienne TpUroHOMETpUYECKUX YpPAaBHEHUN OCHOBHBIX THUIIOB: NPOCTEHIINE 1IK 1.3, IIK 2.2,
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKHE YPaBHEHMS, CBOJAIIMECS K KBAaJAPATHBIM, pEIIacMble IIK 3.1
ypaBHEHUH. pa3IoKEeHUEM Ha  MHOXHUTENH, OJTHOPOJIHBIE. [IpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUI. Cucrembl MPOCTEUIIINX

TPUTOHOMETPUUECKHUX YpaBHEHUI

IIpakTnueckoe 3ansaTue Ne 30. TpuroHoMeTpHueCKUe ypaBHEHUS 4
Tema 6.10 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Tpuronomerpuueckue IIpocreitmne TPUTOHOMETPUUECKUE HepaBeHCTBAa.  PemieHue 4 OK 04,0K 05,
HEpPaBEHCTBA TPUTOHOMETPUYECKUX YpPAaBHEHUH W HEPABEHCTB, B TOM 4YHCIE C OK 06, OK 07

MCIOJIH30BAHNEM CBOMCTB (DYHKITHIA

IIpakTuyeckoe 3ansaTue Ne 31. TpuroHoMeTpruyecKkre HEPABEHCTBA 2
Pasznea 7. IIpousBoaHast QyHKIUM, ee IPUMEHEHHE 40 (2/2)

Coaep:xaHue y4eOHOro MaTepuasa:

OmnpeneneHne YUCIOBOM IOCIEIOBATEILHOCTH W CHOCOOBI €€ 3a/JaHusl.

CpolicTBa  4HCIOBBIX  IOciefoBareiabHocTel.  OmnpeneneHue _ Tipesiena OK 01, OK 02, OK 03,
Tema 7.1 Mocae0BaTeNbHOCTH. Briunciienne npenenos nocieaoBaTenbHocTel. [Ipenen 1 OK 04.0K 05
[lonarue mnpousBomHOU. | pyHKIMU Ha OeckoHeuHocTu. IIpenen ¢ynkiuu B Touke. Ilpuparienue OK 0 6, OK 07’
®opmynsl u mpaBuia | aprymenta. [lpupamenue QyHkuu. 3agaud, TPUBOAAIINAE K TOHATHIO 11K 1.3 ’ 11K 2.2
Qg epeHIpoBaHus. npousBogHOW.  OmpeneneHue  NPOU3BOAHONW.  AJNFOPUTM  OTBICKAHHUS IYK 37 -

ITPOU3BOJHOM.

IIpakTuyeckoe 3ansitue Ne 32. YucnoBas mnociienoBarenbHOCTh. [Ipenen 3

I10CJIEJ0BATEIBHOCTH.
Tema 7.2 IIponsBoansie | Conep:xaHue y4eOHOro MarepuaJa: 3
CYMMBI, pa3HOCTH, ITpaBuna nuddepennuponanus. Dopmynsl auddepeHunpoBanus.
npousBenieHus, 9actHoro | Ilpakruyeckoe 3ansitue Ne 33. IlpaBuna u popmynsl quddepeHurpoBaHms. 3
Tema 7.3 Coaeprxanue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,
[TpousBogHbIe Ompenenenne cnoxHoit (yHkmuu. I[lpomsBomHas ClHOXKHOM — (QYyHKIUH. 3 OK 04,0K 05,
TPUTOHOMETPUUECKHUX ITpon3BoiHAs TPUTOHOMETPHUECKUX (DYHKITHIA. OK 06, OK 07
¢ynkuuii. IlpowsBonnas | Ilpakruyeckoe 3ansitue Ne 34, TlpousBomHas CIOXKHOH — (DyHKIHMH. |
CJI0XKHOW (DYHKIIHH. [Tpon3BogHBIE TPUTOHOMETPUIECKUX (HYHKITHIA.
Tema 7.4 Coaeprxanue yueOHOIro MaTepuaJa 1 OK 01, OK 02, OK 03,
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[Tonsarue o | Ilonstue HenpepriBHOUN GyHKIIMKU. CBOMCTBA HEeNMpepbIiBHON (yHKIHNH. CBS3h OK 04,0K 05,
HENPEPBIBHOCTU MEXIY HENpPephIBHOCThIO U IU(B(EepeHIUPYEeMOCThIO (DYHKIIMH B TOUKE. OK 06, OK 07
GyHKIIH. Meton | AlropuT™ perieHusi HepaBeHCTB METOJ0OM HHTEPBAJIOB
UHTEPBAJIOB
Tema 7.5 Coaeprxanue yueOHOIro MaTepuaa OK 01, OK 02, OK 03,
['eomeTpuyeckuii u | ['eomerpuyeckuii CMBICI TPOU3BOJHON (PYHKIIMHW — YTIIOBOM KO3 duUIIMEeHT OK 04,0K 05,
du3nueckuit CMBICII | KacaTeIbHOH K Tpaduky (YHKIMM B TOYKE. YpaBHEHHE KacaTelbHOH K OK 06, OK 07
MIPOU3BOAHOM. rpaduky QGyHKIUH. AJTOPUTM COCTaBJIEHUS YypaBHEHHUsS KacaTelbHOH K

rpaduky QyHKIMH y=f(X).

IIpakTuyeckoe 3ansitue Ne 35. ['eomeTpuyeckuil CMBICH MPOU3BOIHOM.

YpaBHeHHe KacaTeIbHOW B 00IIIEM BHJIE.
Tema 7.6 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue y4eoH020 mamepuana: OK 01, OK 03, OK 04,
Dusuueckuil cembicn | Quauyeckuil (MEXaHU4eCcKutl) CMbLCL NPOU3BOOHOU — MCHOBEHHASL CKOPOCMb 8 OK 07
npouseo()ﬂoﬁ MOMEHmM 8peMeHU it v= S'(t) IIK 13, IIK 22,
npogheccuonanvHvix 1IK 3.1

3a0aqax

Ilpakmuueckoe 3anamue Ne 36. Qusuueckuil (MexaHuwecKuii) CMmblCl
NPOU3BOOHOL.

Tema 7.7 Conep:kanue y4yeOHOro marepuasa OK 01, OK 02, OK 03,
MOHOTOHHOCTh Bospacranue u yobiBaHue (yHKINH, COOTBETCTBUE BO3pACTAHUS U yOBIBAaHUS OK 04,0K 05,
byakuun. Todkn GyHKIMHM 3HAKYy Tpou3BOAHOW. [loHATHE MPOM3BOIHON BBICIIETO MOPSAKA, OK 06, OK 07
IKCTpEMYyMa. COOTBETCTBHE 3HAaKa BTOPOH TNPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH)

GyHKIIMM Ha OTpe3ke. 3agaud Ha MakcUMyM H MuHUMyM. lloHsatue

ACHMIITOTBI, CIIOCOOBI UX OIpeesieHUsI. AJITOPUTM UCCIIEOBaHUS (DYHKIIUH U

MOCTPOCHUs €€ Tpaduka ¢ MOMOIIBI0 MPOU3BOAHON. [IpoOHO - nuHEiHas

GyHKLHS.
Tema 7.8 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,

UccnenoBanune GyHKIuMi
U TIOCTpOEHHUE TPadUKOB.

VccnenoBanmne pyHKIMM HA MOHOTOHHOCTH M ITOCTPOEHHE rpauKoB

IIpakTuyeckoe 3ausitue Ne 37. VccnemoBanue (YHKIMIA C TTOMOIIBIO
MIPOM3BOJIHOM U OCTpOEHUE TpadUKOB.

OK 04,0K 05,
OK 06, OK 07

Tema 7.9
Haub6Gomns1ee u
HAUMCHBLBIIICC 3HA4YCHHUA

byHKIUHA

Coaep:xaHue y4eOHOIro MaTepuaJia

Haxoxpaenne HanOoNbIIEr0 1 HAUMEHBLIETO 3HaYeHUs (PYHKLINHU, TOCTPOCHHE
rpa@UKOB MHOTOUYJICHOB C WCIOJIB30BAaHUEM afmapara MaTeMaTHYeCKOTO
aHaJM3a.

IIpakTnueckoe 3ansitue Ne 38. HaxoxneHne HanOoJbIIero, HAMMEHBIETO

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07
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3HAYCHHS M SKCTPEMAJIbHBIX 3HAYCHUHN ()YHKITHIA.

Tema 7.10 Haxoocoenue

Ilpogpeccuonanvno-opuenmuposannoe codepicanue yuedbnozo mamepuana:

OK 01, OK 03, OK 04,

ONMUMATLHO2O Haubonvuwee u naumenvuiee snauenus Qynkyuu ! OK 07
pesynomama ¢ nomowvto | Ilpakmuueckoe 3auamue Ne 39. Haubonvuee u Haumenvulee 3Ha4eHus 1 IIK 1.3, IIK 2.2,
nPOU3B00HOIU 8 @yukyuu. Haxoocoenue onmumanoHo20 pe3yivmama 8 NpaKkmuiecKux IIK 3.1
APAKMUYECKUx 3a0a4ax | saoavax
Pa3nea 8. IlepBooOpa3nast pyHKuMH, ee IPUMEHEHHE 24 (2/2)
T Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
ema 8.1 3ajauM O BOCCTAaHOBJICHMHM 3aKOHA JBWKEHHUS IO WM3BECTHOW CKOPOCTH. OK 04,0K 05,
[TepBooOpa3znas K 06. OK 07
dyrxuan, Tpasina [lonsiTue WHTErpUpOBAHUS. uO3HaKOMJIeHI/Ie C TIOHSTHEM HEOIPEEICHHOrO O ,
HAX O TEHNS! MHTErpajia u l'IUepBOO6p33HOI/I ,I[J'IHV(l)YHKHI/II/I y=f(x). Pemenue 3324 Ha CBA3b 6
MepBOOOPA3HON U €€ MPOU3BOTHON, BEIYUCIICHUE IEPBOOOPA3HON ISl TaHHOM
epBOOOPA3HBIX.
Heompe 1eteHHbrii ¢dbyakuun. Tabmuma dopmyn st E{axomneﬂne nepBooOpa3HbIX. M3yuenue
nHTerpa MIPaBIJI BEIYHCIICHHS IepBO0Opa3Hoi. [loHsTHE HEeolIpeIeIeHHOT0 HHTErpaia
IIpakTunueckoe 3ansaTue Ne 40. MuaTterpan u neppoobpazHasi. 4
Tema 8.2 Conep:kanue y4eOHOTro MaTepuaa
OrnpeneneHHbIN 3ajauu, NPUBOISIINE K TOHSITHIO OMPEACIICHHOIO0 HHTETpaia — O BBIYUCICHUU OK 01. OK 02. OK 03
uHrterpai. [lnomanp IJIONIaA KPUBOJMHEWMHOW Tpamenuu, O nepeMemeHn Touku. [lonsTue 6 OI,< 04 OK, 05 ’
KPUBOJIMHEHHON OIPENICJICHHOTO0 ~ HMHTErpajla, TeOMETPUYECKUH U (U3NUECKUH  CMBICTT OK 0 6’ OK 07’
Tpanenuu. Gopmyna onpeneneHHoro uaterpaita. opmyna Herotona-Jleiiouuna. ’
Herorona-Jleiionuna. IIpakTuueckoe 3ausitue Ne 41. Onpe/ie/ieHHbI MHTETpal 4
Tema 8.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue y4edH020 mamepuana:
Onpeoenennvlii Teomempuyeckuii cmuvicn onpedeneHnozo unwmezpana. Popmyna Heromonua- 5 OK 01, OK 03, OK 04,
UHmMe2pan 8 HCU3HU. Jleiibnuya. Pewenue 3adau Ha npumeHeHue uHmezpara Oas GbIYUCTEHUs. OK 07
Qusuyeckux senudun u niowaoetl IIK 1.3, [IK 2.2,
Ilpakmuueckoe 3anamue Ne 42, Ilpumenenue onpeoenenHoco unmeepana OJis 2 1IK 3.1
BLIYUCTICHUS PUBUYECKUX 8eUYUH U naowjadeli ueyp
Pa3znen 9. JiieMeHTHl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOATHOCTEM. 22 (/1
Tema 9.1 Coaep:xanue y4e0HOro MaTepuasia 1 OK 01, OK 02, OK 03,
OcHOBHbIE TOHATHUS [lepecTanoBKH, pa3MellleHNs, COYETAHMUS. OK 04,0K 05,
KOMOMHATOPUKH. IIpakTuyeckoe 3ansitue Ne 43 Vcropus pasBuTus KOMOMHATOPUKH, €€ POIIb 3 OK 06, OK 07

B PAa3IUYHBIX cepax yeroBedeckoi nestenpHocTH. [IpaBuna
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KoMOUHaToOpuKHu. Pemenne koMOMHATOPHBIX 3a1a4. PazMernienus, coueTanus
Y TIEPECTAaHOBKH.

Coaep:xaHue y4eOHOIro MaTepuaJia

Tema 9.2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMBbI 1 OK 01. OK 02. OK 03

CoObiTHe, BEpOSTHOCTH | COOBITUN. Y CIOBHAS BEPOSATHOCTh. 3aBUCHMBIEC U HE3aBUCUMBbIE COOBITHSI. OK 0 éi OK 0 5’ OK 07’

cobpiTusa. CroxkeHue U | TeopeMbl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITHH. HK’] 3 H]% 27

YMHOXXEHUE IpakTuyeckoe 3ansaTue Ne 44, Knaccuueckoe onpezeneHue BEpOSITHOCTH. HK 37 o

BEPOSATHOCTEU CgoiicTBa BEpOSTHOCTEN, TEOpEMA O CyMMe BeposiTHOCTe. CiioKeHue u 3 ’
YMHO>KECHHUE BEPOSATHOCTEH.

Tema 9.3 Conep:kanue y4eOHOIro MaTepuaa

JuckperHas cinydaiinas | Buabl caydaiiHeix BenuuuH. Onpenenenne TMCKPETHOM CirydaitHoON 1 OK 01, OK 02, OK 03,

BEJIMYMHA, 3aKOH €€ BEJIMYMHBI. 3aKOH pAaCIpeIeICHUsI JUCKPETHOM ClydyailHOW BeIUYuHbI. EE OK 04,0K 05,

pacnpeneseHusl. YHCJIOBBIE XapAaKTEPUCTHUKH. OK 06, OK 07
IIpakTuyeckoe 3ansiTue Ne 45, [Ipuknaansie 3a1a4u. 5

Tema 9.4 Conep:kanue y4eOHOro MaTepuasa

3agaun MaTeMarudeckoil | Bapuanmonusiii psj. [Toauron gactor u ructorpamma. CTaTUCTHYECKUE 1 OK 01, OK 02, OK 03,

CTaTUCTHUKH. XapaKTEPUCTUKHU Psifia HAOJI01aeMbIX JTAaHHBIX OK 04,0K 05,
IpakTuyeckoe 3ansaTue Ne 46. [Ipencrasienne nanHbIX. 3a1a4n 5 OK 06, OK 07
MaTeMaTHYECKOM CTATHCTUKU B MPO(ECCHOHANBHBIX 3a7adax

Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe codeprcanue yuedHo20 mamepuana:

Beposmnocmo 6 Omuocumenvhas uacmoma coOblmusi, CEOUCMBO €€  YCMOUYUBOCHIU.

npogeccuoHanbHbIxX Cmamucmuyeckoe onpedeneHue eeposmuocmu. OyeHka 6eposmHoCmu ] OK 01, OK 03, OK 04,

3a0auax. Cocmaenenue | cobvimus. Ilepsuunas obpabomka cmamucmuyeckux oaunulx. I paghuueckoe OK 07

mabauy u ouazpamm Ha | ux npedcmaeienue. HaxodcoeHue cpeOHUx Xapakxmepucmuk, Hadmo0aemuix IIK 1.3, [IK 2.2,

npakmuxe. OQHHBIX 1IK 3.1
Ilpakmuueckoe 3anuamue Ne 47. Cocmasnenue mabauy u ouazpamm Ha ]
npakmuxe.

Pa3nes 10. IlpsivMble ¥ IJI0CKOCTH B IPOCTPAHCTBeE. 16 (1/1)

Tema 10.1 Coaeprxanue yueOHOIo MaTepuaa OK 01. OK 03. OK 04

OCHOBHBIE TIOHSITHS [Mpenmer crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, MpsMasi, IJIOCKOCTD, ’ OK 07’ ’

CTEPEOMETPUHU. npoctpancTBo). OCHOBHBIE akcuoMbl crepeomeTpun. [lepecekarommec, 1 TIK 1.3 TIK 2.2

PacnonoskeHne npsIMBIX | mapajuielbHBIe M CKpelIUBaronvecss mpsMmble. IIpu3HaK W CBOMCTBa IYK 37 o

U IIJIOCKOCTEM.

CKPEUIMBAIOIIMUXCA MPSAMBIX. YTOJI MEXKAYy IMpsAMBIMH B IIPOCTPAHCTBE
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OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.

Tema 10.2 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
[TapannenbHOCTD ITapanneneHble npsiMas U miaockocTs. Onpenenenue. IlpusHak, cBoiicTBa (c OK 04,0K 05,
OpsIMBIX,  HPSIMOM M | JIoKa3aTelnbCcTBOM). IlapamienbHble TuiockocTd.  Ompenenenue. [Ipu3Hak, 1 OK 06, OK 07
IUIOCKOCTH, IIJIOCKOCTEN. | CBOMCTBa (C JOKazaTenbcTBOM). TeTpasrap u ero aneMmeHTsl. [lapamienenumnen

U ero sjeMeHThl. CBOWMCTBA MPOTUBOIOJOXHBIX TpaHEH W JgUaroHajiei

napauienenunena. Ilocrpoenne ceueHui.

IIpakTuyeckoe 3ansaTue Ne 48. I[Ipu3Haku B3aMMHOIO PACHOJIOKEHUS

NpSMBIX. YTOJI MEXIy NpsMbIMH. B3auMHOe pacrojokeHue MNpSIMbIX U 4

IIJIOCKOCTEM.
Tema 10.3 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[leprieHANMKYISIPHOCTH [Tepnienaukynsipubie npsiMbie. [lapamienbHbie OpsiMble, NEPIEHIUKYIISIPHBIE K 1 OK 04,0K 05,
OpAMBIX,  OPSAMOM M | mIOCKOCTHU. [Ipu3HaK NepneHIMKyIIPHOCTH IPSIMOM U TNIOCKOCTH. OK 06, OK 07
IIOCKOCTH, IIOCKOCTEH. | [IpakTHueckoe 3anaTue Ne 49, IlepreHuKyIsIp U HAKJIOHHAS K TIOCKOCTH. 3

YTroi Mexay IpsMOM U INIOCKOCTBIO
Tema 10.4 Coaeprxkanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[lepnenqukysmsp u | [lepniennukynsp U HakiIOHHad. TeopemMa O Tpex MNEPHEHAUKYISIPAX. YTOI OK 04,0K 05,
HakloHHag. TeopemMa o | Mexay  mpsAMOW W IUIOCKOCTBIO. Yron  Mexay  IUIOCKOCTSIMH. 1 OK 06, OK 07
Tpex nepnenaukynsapax. | [lepnenaukynspasie miuockoctu. [Ipu3Hak neprneHANKYISPHOCTH IIOCKOCTEH.

PaccrosiHus B IpOCTpaHCTBE.

IIpakTuyeckoe 3ansaTue Ne 50. TeopeMbl O B3aMMHOM PACHOJIOKECHUU 3

IIPSIMOM U TNIOCKOCTU. TeopeMa 0 Tpex NepHeHANKYIIIpax.
Tema 10.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue y4edH020 mamepuana: OK 01, OK 03, OK 04,
Ilapannenvhule, Axcuomvr cmepeomempuu. IlepneHOuxynsspHocms npamou U NIOCKOCHU, OK 07
nepneHoOuKyIspHbie, napanieibHoCmb 08yx NPAMUBLX, nepneHOUK)IsApHbvle NIOCKOCMU, 1 IIK 1.3, [IK 2.2,
CcKpewusarouuecs NnepneHOUKyIApHOCMYb naockocmeu. Pacnonoscenue npamulx u niockocmei 6 1IK 3.1
npsamvle. Pewenue npocmpancmee. Ckpewugarowjuecs npsmvie
3a0au. [lpamvie u IIpakTuyeckoe 3ansatue Ne 51. [llapannenvnoe npoexmuposanue u e2o
NIOCKOCIU 8 ceoticmea. Bzaumnoe pacnonosicenue npocmparcmeenHvlx ueyp. Pewenue 1
npocmpancmee NPAKMUKO-OPUEHMUPOBAHHBIX 340aY
Pasznea 11. KoopanHatsl 1 BEKTOPbI 12 (1/3)
Tema 11.1 Coaep:xanue yueOHOIro MaTepuaJia 1 OK 01, OK 02, OK 03,

JlexapToBbl KOOPAMHATHI

JlekapToBbl KOOpAuHATel B npocrpaHcTBe. [Ipocreimme 3agadun B

OK 04,0K 05,
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B MPOCTPAHCTBE. | KOOpAWHATAX. PaccTosiHue MeXIy NIBYMSI TOYKAMH, KOOPJWHATBI CEPEIUHBI OK 06, OK 07
Paccrosinue MEXAY | OTpE3Ka.
JIBYMsI Toukamu. | [IpakTnueckoe 3ansaTue Ne 52. JlelictBus ¢ BekTopamu. JlekapToBa cucrema
KoopauHatel CepeluHbl | KOOPAUHAT B IPOCTPAHCTBE. 3
OTpe3Ka
Tema 11.2 Conep:kanue y4eOHOro MaTepuasa
BexTops! B | BexTopsl B npocrpancTBe. ClOXKEHHE M BBIUUTAHUE BEKTOPOB, YMHOXKEHUE OK 01, OK 02, OK 03,
MPOCTPAHCTBE. VYron | Bektopa Ha uyucio. KommanapHbeie BekTopbl. CKallIpHOE TPOU3BEICHUE OK 04,0K 05,
MEXITY BEKTOpPAMH. | BEKTOpOB. Pa3jiokeHne BeKTopa IO TPEM HEKOMIUJIaHAPHBIM BEKTOpaM. 2 OK 06, OK 07
CkansipHoe KoopaunaTsl BekTOpa, CKalsipHOE MPOM3BEICHHE BEKTOPOB B KOOpAMHATAX,
IIPOU3BEIECHUE BEKTOPOB. | YTOJI MEXIY BEKTOPAMH, YroJl MEXIy MPSMON M IUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU. Y paBHEHUE IIIOCKOCTH
IIpakTnueckoe 3ansitue Ne 53. PaccrosHue mexnay toukamu. JlelcTBus c 2
BEKTOPaMH, 3aJJaHHBIMU KoopauHaTamu. CKaJsipHOE MTPOU3BEACHNE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedH020 Mamepuana: ] OK 01, OK 03, OK 04,
llpakxmuxko- Pewenue npakmuxo-opueHmuposanHvix 3a0ay Ha KOOPOUHAMHOU NIOCKOCHIU. OK 07
OpUEHMUPOBAHHbLE Ilpakruyeckoe 3auaTue Ne 54. Boiuucnenue paccmosmuii u niowaoei Ha 1IK 1.3, IIK 2.2,
3a0aqu Ha | koopournamuou niockocmu. Konuuecmeennvie pacuemol 3 IIK 3.1
KOOPOUHAMHOU
NIIOCKOCTU.
Pa3nes 12. MHOrorpaHHMKHM M TeJIa BpallleHUs 41 (2/3)
Tema 12.1 Coaeprxanue yueOHOro MaTepuaJa
Bepumna, pebpa, rpann | [Tonsitue MHOTOrpaHHMKa. Ero sjeMeHTBI: BepHIMHBI, peOpa, TpaHHU. 1 OK 01, OK 02, OK 03,
MHOTOTpaHHHKA Juaronans. CeueHue. BpIykiible ¥ HEBBINMYKJIbIE MHOTOIPAaHHUKH. OK 04,0K 05,
IIpakTuyeckoe 3anaTHe Ne 5S. PasinuHble BUbI MHOIOTpaHHUKOB. X 5 OK 06, OK 07
n3o0paxenusi. CeyeHus, pa3BepTKH MHOTOIPaHHUKOB
Tema 12.2 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[Ipusma, ee [Tonsitue npusmel. Ee ocHoBanus u 60koBbie rpaHu. Beicota npusmsl. [psmast OK 04,0K 05,
COCTaBJISIIOLINE, U HakJoHHas npusma. [IpaBunbHas npuszma. E€ ceuenue. 1 OK 06, OK 07

ceuenue. [Ipsmas u
NpaBUJIbHAs IIPU3MEL

Tema 12.3

Conep:kanue y4eOHOro MaTepuasa

OK 01, OK 02, OK 03,
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[Tapannenenunen, KyoO.
Ceuenue ky0a,

[Tapannenemnuren, CBOWCTBA PSIMOYTOJIBHOTO MapauIeNienune a, Kyo.
Ceuenue ky0a, mapajienenunesna.

OK 04,0K 05,
OK 06, OK 07

napajuleNienuIe/1a. IIpakTnueckoe 3ansaTue Ne 56. [Ipuzma: npsimasi, HaKJIOHHAs1, TPABUJIbHAS.

[Tapannenenunen, kyo
Tema 12.4 Coaeprxanue yueOHOIo MaTepuaa OK 01, OK 02, OK 03,
[Mupamupa, ee [Tupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunpHas nupamuaa. OK 04,0K 05,
COCTAaBJISIOLINE, Ycedennas nupamua. [lnomaas 60KOBOM U MOTHOM MOBEPXHOCTH MPHU3MBI, OK 06, OK 07

ceuenue. [IpaBunbHas
nupamMua. Y ce4eHHast
nupamuaa. bokosas u
MOJIHASI TOBEPXHOCTh
MIPU3MBI, TUPAMU/IBI.

IMUpaMHuIbI.

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

Tema 12.5
CummeTtpus B KyOe,
napaJuieNienumnesie,
npu3Me, UpamMu/Ie.

Coaep:xaHue yueOHOIro MaTepuaJia

CumMmeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOM, MIIOCKOCTH. CHMMeETpHs B KyOe,
napajuieJienunese, npusMe, nupamMmue.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

IpakTuyeckoe 3ansaiTue Ne 58. Buibl cuMMeTpuid B IPOCTPAHCTBE.
CHuMMeTpHsI MHOTOTPAaHHUKOB.

Tema 12.6

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

OK 01, OK 03, OK 04,

Ipumepvr cummempuii 6 | Cummempusi 8 npupooe, apxumexmype, mexsuxe, 6 Oviny OK 07
npogeccuonanbHbLx Ilpakmuueckoe  3anamue Ne  59. IIpumepvr  cummempuii 6 IIK 1.3, [IK 2.2,
3a0auax npoheccuOHANbHBIX 3a0a4ax lIK 3.1

Tema 12.7 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[IpaBuibHBIE [ToHsiTHE TPaBHIIBHOTO MHOTOTPaHHUKH. CBOMCTBA MPABHIIBHBIX OK 04,0K 05,
MHOTOTPaHHHKH, UX MHOT'OTPaHHUKOB. OK 06, OK 07

CBOMCTBA

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

Tema 12.8 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Humuaap, ero Hunmuuap u ero snemenTsl. CedeHue MuHHApa (TapauieIbHOe OCHOBAHHUIO U OK 04,0K 05,
COCTaBIIAOLIUE. ocu). PazBepTka nunnspa. OK 06, OK 07
CedeHue NHWIMHAPA.

Tema 12.9 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Konyc, ero | Konyc u ero snementsl. CeueHne KoHyca (mapauieIbHOe OCHOBAHUIO U OK 04,0K 05,
COCTaBJISIIOLIHE. MPOXOJslIee Yepe3 BepIINHY), KOHHYecKue ceueHus. Pa3zpepTka KoHyca. OK 06, OK 07

CedeHue KoHycA.

Yceuennslii konyc. Ero obpasyrormast u Beicota. CedyeHHne yCeueHHOTO
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Y cedeHHblit KOHYC. | KOHYyCA.
CeueHnue yceueHHOro | Ilpakruyeckoe 3ansitue Ne 61. [{unuHap u KoHyc. Y CEUeHHBIN KOHYC. 4
KOHYcCa.
Tema 12.10 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Hlap u chepa, ux [ap u cdepa. Bzaumuoe pacronoxxenue chepsl U mockoctu. CeueHue mapa, 1 OK 04,0K 05,
CEeueHMUsL. cepsl. OK 06, OK 07

IIpakTuyeckoe 3ansitue Ne 62. Ilap u chepa, ux ceuenus. OCHOBHbIE 1

TIOHSITHS
Tema 12.11 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[Tonsatue 06 oOveme | [Toustre 06 oObeMe Teaa. OObeM Kyba, MPSIMOYTOJBHOTO MapaljieeuIea. 1 OK 04,0K 05,
Tena. Otnomenue | O0beM mpu3Mbl U HWIHHIPA. OTHOIIEHHE 00bEMOB MOTOOHBIX Tel. OObEeMbI OK 06, OK 07
00BbEMOB MOJIOOHBIX TeJ. | mupaMusl U Konyca. O0beM 1rapa. Ilnomaay moBepxHOCTEH Tell.
O6vembr  u  miomany | [pakruyeckoe 3ausitue Ne 63. Beruncienue miomaaei 1 00eMOB. 4
MOBEPXHOCTHBIX Tell
Tema 12.12 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoHo20 Mamepuana: OK 01, OK 03, OK 04,
Kombunayus Kombunayuu  ceomempuueckux  men.  Hcnonvzosanue — komoOumayuil ] OK 07
MHO202PAHHUKOB. MHO202PAHHUKOG U Mel 8PAWeHUsl 8 NPAKMUKO-OPUEHMUPOBAHHBIX 3A0ayaX. 1IK 1.3, IIK 2.2,
T'eomempuueckue Inowaou nosepxnocmeti KOMOUHUPOBAHHBIX 2EOMEMPULECKUX mell 1IK 3.1
KOMOUHayuu Ha Ilpakmuueckoe 3anamue Ne  64. Hcnonvzosanue  kombunayuii ]
npakmuxke. MHO202PAHHUKOS8 U Mell 8PAWYEHUs 8 NPAKMUKO-0PUEHMUPOBAHHBIX 3A0aAUaAX

Ilpakmuueckoe 3anamue Ne 65. [ eomempuueckue KoMOUHayuU Ha NPAKmMuKe. ]

IIpumepvl cummempuii 6 CReYUATLHOCMAX MEXHOLO02UUECKO20 NPODUIs
IIpomeskyTouHnas arrectauus B Gopme IK3aMeHa 5
Bcero 3a 2 cemecTp 201

Bcero 286
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3. YCJIOBUS PEAJIU3AIIMA ITPOTPAMMBI YYUEBHOM TV CHUIIIMHBI

3.1. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne peain3anuu padoyeil mporpaMmbl
Peanmuzamus paGodeil mporpaMMbl JAMCIUIUIMHBI OoOeclieueHa HaJIU4heM Y4eOHOTO
KabnHeTa MaTeMaTHUEeCKHX TUCHMILINH, Ne108

ObopynoBanne yaeOHOT0O KabUHeTA:

- y4eOHO-HArIsiHbIE MOCOOMUsS (KOMILIEKTH TaOJMII: TIEpBOOOpa3Hbie, (GOPMYIbl U
npaBuwia  guddepeHIpoBanus,  (GOPMYNIbl  TPUTOHOMETPUH,  TabimUIa  3HAYCHHUH
TPUTOHOMETPUIECKUX QYHKIIUHA, (HOPMYJIIBI IPUBEIACHHUS);

- TUaKTH4Yeckue Marepuaiibl (MeTonudecKkue yKa3aHus Ui MPaKTUIECKUX 3aHITHH U
ayIUTOPHBIX CAMOCTOSITEIIBHBIX pabOT, dK3aMeHa U Jp.);

- TEXHUYECKUE CpelcTBa OO0yueHUs (MEePCOHAIBHBIA KOMITBIOTEp, MYIbTUMEIUITHOE
00opyoBaHNe: KOMIBIOTED C BbIXOJ0M B MHTEpHET — 1 mIT., MyIbTUMenna NpoeKTop— 11mrT.,
9KpaH MPOECKIMOHHBIN (IepeHOCHOM) — 11mT.

- TIporpaMMHOe 00€CTIeUeHHE: JTUIICH3UOHHOE TTPOrpaMMHOe 00ecrieueHrne OOIIEero u
cnienanbHoro HazHaueHus Microsoft, Microsoft Office Professional Plus, Zoom (6ecrmaTHas
Bepcusi) — cBoOoHO-pactpocTpansemoe 110.

3.2. UuopmannonHoe odecnevyeHne peaausanun padoueil mporpaMmmbl
s peanuzanivd TporpamMmbl 00IIe00pa30BaTeNbHON JUCIUIUIMHBI OMOTUOTEUHBIN
(bOHT UMeeT MeyaTHbBIe, JICKTPOHHBIC 00pa3oBaTebHbIC M HH(POPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Anrebpa m Hayama wmartemarmueckoro anamusa. 10-11 xmaccel. ba3oBwii u
yIIyOJICHHBIH YPOBHU: yU€OHUK JUTsl 001eo0pa3oBaTenbHbIX opranu3amnmii / 1. A. AnmuMoB,
0. M. Komsirun, M. B. Tkauesa [u ap.]. - 10-e uzn. crep. - Mocksa: [Ipocsemienue, 2024. -

463 c.. puc., Tabn. - (Maremaruka: aireOpa W Havaja MaTEeMaTHYECKOTO aHaJIN3a,
reomerpust). - ISBN 978-5-09-087759-6. - TekcT: HemOCpeACTBEHHBIH.
2. MaremaTtuka : anrebpa W Hadajia MaTeMaTHYECKOTO aHAlM3a, TEOMETpPHSI.

I'eomerpust. 10 - 11 xiacesl : yueOHUK 111 00111€00pa30BaTENbHBIX OPTaHU3AIM | 0a30BBIN U
yrayonennbiii ypoBau / JI. C. AranacsH, B. ®. Bbyry3os, C. b. Kagomnes [u np.]. - 8-e
uznanue. - Mocksa : [Ipocsemenue, 2023. - 288 c. : rpad. - ISBN 978-5-09-073883-5. —
TeKcT: HemoCpeICTBEHHBIN.

3. MaremaTuka: anrebpa ¥ Hayajia MaTeMaTHueckoro aHanuza. ['eomerpus. 10 -
11 xmaccel: 0a30BBIM W yriayONEHHBIA YPOBHHM: YYEOHMK g 00IIe00pa3oBaTeIbHBIX
opranuzaiuii / JI. C. AranacsHs, B. @. byrysos, C. b. Kagomues [u ap.]. - 10-e u3zn., crep. -
Mocksa: IIpocsemenune, 2023. - 287 c.: un. - (MI'Y - mkone). - [['eomerpus. 10 - 11 kimacce]. -
c. 278. - ISBN 978-5-09-087645-2. - TexcT: HENOCPEACTBEHHBIM.

3.2.2 JlonoJiHUTEIbHbIE HCTOYHUKH

1. Janunrep, B. A. T'eomeTpusi: cTepeoMeTpuUeCKHE 3aa91 Ha IOCTPOCHHE: YIeOHOE
nocoOue A cpelHero mpodeccuoHanbHoro oopazosanus / B. A. Jlanuarep. — 2-e u3zn. —
Mocksa: M3znatensctBo FOpaiit, 2023. — 189 c. — (IIpodeccruonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-05735-5. — Texkcr: anextpoHHbIi / OOpa3oBatensHas miatdopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/515380 (nara obpamenus: 06.04.2024).

2. Nanunrep, B. A. Maremaruka: 3a7a4d ¢ MOJyJieM: yueOHOE TTocoOue JIsi CPeTHETO
npodeccuoHaibHOr0 oOpazoBanus / B. A. Jlanmunrep. — 2-e u3a., ucmp. u gomn. — MockBa:
WznarensctBo KOpaiit, 2023. — 364 ¢. — (IlpodeccronanpHoe obpazoBanue). — ISBN 978-
5-534-04793-6. — Texct: anexTponnsiii // OOpa3zoBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/515055 (nara obpamenus: 06.04.2024).
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3. Namuarep, B. A. Maremartuka: jgorapudpMuUecKrue ypaBHEHUS W HEPABEHCTBA:
yueOHoe mocobue st cpeaHero mpodeccnonansHoro obpasosanus / B. A. Jlanuarep. — 2-e
u3n., ucop. u gon. — MockBa: WM3pgarensctBo IOpaiit, 2023. — 176 c. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-05316-6. — TekcT: 251eKTpOHHBIH //
O6pazoBarenpHas miaatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/514874 (nata
obpamenus: 06.04.2024).

4. Nanunrep, B. A. Maremaruka: TPUrOHOMETPUYECKUE YPAaBHEHHUSI U HEPABEHCTBA:
yueOHoe mocobue tsi cpeaHero mpodeccnonansHoro obpasosanus / B. A. Jlanunarep. — 2-e
u3n., ucnop. u gon. — MockBa: WM3pgarensctBo IOpaiit, 2023. — 136 c. —
(ITpoeccuonansnoe obpazosanue). — ISBN 978-5-534-08453-5. — Tekct: 251eKTpOHHBIH //
O6pazoBarenpHas miaatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nata
obpammenus: 06.04.2024).

5. Hamuarep, B. A. Meroanka 00y4eHUsI CTEPEOMETPUM ITOCPEACTBOM PEIICHUS
3a/1a4: yueOHoe mocodue i cpeaHero npodeccuonansHoro oopasosanus / B. A. Jlanunrep.
— 2-e¢ u3n., ucnp. u gon. — MockBa: MznarensctBo IOpaiit, 2023. — 370 c. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-04873-5. — TekcrT: 251eKTpOHHBIH //
O6pa3zoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (nata
obpammenus: 06.04.2024).

6. Jlapun, C. B. Anre6pa: MHOTOWIeHBI: yueOHOE mocobue ais By3oB / C. B. Jlapus.

— 2-e u3a., ucnp. u gon. — Mocksa: UznatensctBo FOpaiit, 2023. — 136 c. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-07825-1. — Texkcr: snexkrponHbiid / Obpa3oBaTenbHast
mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/515450 (mara oOpamieHus:
06.04.2024).

6. Iunawyes, B. C. MaremaTnka: y4eOHHMK M TPAKTUKYM JJs CPEIHEro
npodeccuonanbHoro oopazosanus / B. C. lllunaves; mox penakmueit A. H. TuxonoBa. — 8-¢
u3a., mepepad. u gon. — MockBa : MzpmarensctBo HOpaiir, 2023. — 447 c. —

(ITpodheccuonansuoe obpazopanue). — ISBN 978-5-534-13405-6. — TeKcCT: 3MeKTPOHHBIN //
Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (nmata
obparmenus: 06.04.2024)

3.2.3 UudopManmoHHbIE pecypchbl

1. Marematuka: [caiit] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm -
(mata obpamenus: 31.03.2024). — TekcT: 3JIeKTPOHHBIH.

2. Maremaruka: [calT]| - http:/www.bymath.net/index.html - (mata oOpameHus:
31.03.2024). — TekcT: PIeKTPOHHBIH.

3. Maremaruka: [caiiT] - http://www.intuit.ru/courses.html - (1aTa oOparenwus:
31.03.2024). — TekcT: 2IeKTPOHHBIN

31


http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm
http://www.bymath.net/index.html
http://www.intuit.ru/courses.html

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTpomb 1 oIleHKa pacKphIBAOTCS Yepe3 AUCIUILUTMHAPHBIE PE3YyIbTaThl, YCBOCHHBIS
3HaHUS W TpUOOpeTeHHbIE O0YyJaroIIMMUCS YMEHHs, HalpaBleHHbIE Ha (opMupoBaHUE
00mux 1 mpodhecCuoHaTbLHBIX KOMIETSHITHI

PesynbraTel 00y4yeHus

Tloka3zarenu orieHKH

Tum orleHOYHEIX

(Bmanmets, ymeth, OK, I1K) MCpOTPHATHH
Auredpa m Ha4yaJIa MATEMaTHYECKOI0 aHAJIN3a:
1) Ywmciaa v BbIYMCIECHUS: - OIepUpyeT noustusiMu: | [Ipaktuueckue
- OIIEpUpOBAThH HNOHATUSIMM: | PAlUOHAIBHOE U JIeHCTBUTENbHOE | 3aHATUA Ne 1-65
paloHaIbHOE M JCHCTBUTENBHOE | YMCIO0, OOBIKHOBEHHAsl U jaecaTtudHas | TectupoBanue
YHCII0, OOBIKHOBEHHAS! M JECATUYHAS | IpOOb, IPOLIEHTHL; JlenoBbie Urpbl
pOOb, TPOLICHTHI; - BBITIOJIHSET apupMETHIECKUE | Te3uchl
- BBIONHATH  apu(METHUYECKHE | ONepalud C PaAUOHATBHBIMU U | KOHCIEKTbI
omepallMi ¢ pPalHOHAIBHBIMM U | JACHCTBUTEIbHBIMU YHCIIAMU; Coo0brmienus
NENCTBUTENbHBIMU YUCIIAMU; - BBITIOJIHSIET NPUOIMKEHHBIE | BXOMHOMN
- BBIITOJIHATh NPUOJIMKCHHBIC | BBIYHCIICHUS, HCIOJB3YS  TNPABUIA | KOHTPOIIb
BBIYMCIICHHS, MCIOJIb3Yys TMpaBHJIa | OKPYTJIEHUs, JeNlaTh MPUKUIKY U | BpimojgHeHue
OKpYIJIEHMS, JeJlaTb MPUKHUIKY U | OLEHKY pe3yJbTaTa BIYMCICHU; 9K3aMEHAIMOHHOTO
OLICHKY pe3yJibTaTa BEIYMCICHHI; - ONEepUpPYyET MOHATUSAMHU: | TecTa
- ONEepUpPOBAThH MOHATUSAMM: | HATypaJbHOE, esoe YUCIIO,
HaTypaJIbHOE, 1enoe YHCIIO, | UCTIONB30BaTh IPHU3HAKU JIEIMMOCTH
WCIIOJIb30BaTh IPHU3HAKU JIETMMOCTH | LEJIbIX YUCEN, PAa3JIOKEHUE YUClIa Ha
LEJIBbIX YHUCEN, Pa3JIoKEHUE YHUCiIa Ha | MPOCThIE MHOXKUTENU JJisi PELICHUs
IIPOCTHIE MHOXKHUTENW JJI1 PELICHMs | 3aJ]1a4;
3az1ay;
OK 01, OK 04, OK 06, 11K 2.2
- OIIEpUPOBATh IOHATHUAMHU: CTEIIEHb C | - ONEPUPYET MOHATHAMM: cTeneHb c | [Ipaktuueckue
LIeJIBIM  MOKa3aTesleM, CTaHJIapTHas | LEeJIbIM ToKa3areineM, cra”aapTHas | 3aHstus Ne 1-14
dopma 3amucu  AeWcTBUTENBHOTO | (hopmMa  3amucu  jAedcTBUTENbHOrO | TecTupoBaHue
YHUCIa, KOPeHb HAaTypaJIbHOM CTENEHH, | YKcia, KOPEHb HaTypajdbHOU cTeneny, | Pazaen 1-5
UCTOJIB30BaTh TOAXOIAIIYI0 (OPMY | MCHOIB30BATh MOAXOIAIIYI0 (QopMy
3alUCU JIEMCTBUTENBHBIX YHUCEN JUISl | 3alUCU JIEHCTBUTENBHBIX YHCEN JIA
pelieHusT MPaKTUYECKUX 3a7ad M | pEUIeHUsT MPAKTUYECKUX 3aJad U
MIPEACTABICHUS JAHHBIX; MIPEACTABICHUS JAHHBIX;
- OIEpUpOBATh IMOHATHEM: CTEIEHb C | - ONEPUPYET IOHITHEM: CTENEHb C
palroHaIbHBIM MOKa3aTelleM; | pallMOHAJIbHBIM IIOKa3aTeeM;
OTIEPUPOBATH TOHITHUSIMH: JIOTAPU(PM | - ONEPUPYET MOHATHUSIMHU: JIOTAPUDM
YHUCla, JECATUYHBIE W HATypAJIbHBIC | UUCHA, JECATHUYHBIE W HaTypaJbHbIE
norapuMbl; norapuMbl;
OK 04
- ONEpUpPOBATH TMOHATUSMH: CHUHYC, | - OIEPUPYET NOHATUSAMU: CcHUHYC, | [IpakTHueckue
KOCMHYC WU TaHI€HC MPOU3BOJIBHOTO | KOCHHYC M TAHIE€HC MPOU3BOJILHOIO | 3aHsATUS Ne 20-31
yria, HCII0JIb30BaTh 3aluch | yria, HCII0JIb30BATh 3anuch | TectupoBanue
IIPOM3BOJILHOTO yrjla yepe3 oOpaTHbIe | MPOU3BOJILHOTO yria yepe3 oOparuble | Paznen 6

TPUTOHOMETPHUYECKUE (PYHKITNH;
OK 04

TPUTOHOMETPHUYECKUE (PYHKITUH;
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2) YpaBHeHUS M HEPaBEeHCTBA: - OmepUpyeT MOHATHUSIMU: TOXKAECTBO, | [IpakTnueckue
- ONEPUPOBATH MOHSATUSAMHU: | yDaBHEHHE, HEPABEHCTBO, Ilejoe, | 3ausatus Ne 1-31
TO/IECTBO, YPABHEHUE, HEPABEHCTBO, | PalMOHAIBHOE, uppanroHaneHoe | TecTupoBaHue
LIeJIoeE, panMoHaIbHOE, | ypABHEHUE, HEpaBeHCTBO, | Pasnen 5
UPPALMOHATIBHOE YpaBHEHUE, | TPUTOHOMETPUYECKOE YPAaBHEHHUE;

HEpPaBEHCTBO, TPUTOHOMETPUYECKOE

YpaBHEHUE;

OK 01, OK 02, OK 03

- BBIIIOJIHSTh npeoOpazoBaHus | - BBIIIOJIHSIET npeobpaszoBanus | [Ipaktuyeckue
TPUTOHOMETPUYECKUX BBIPAKEHUN M | TPUTOHOMETPUYECKUX BbIpakeHUN U | 3aHATuA Ne 19-31
pematb TPUTOHOMETPUYECKHUE | penlaTh Tpuronomerpudeckue | TectupoBaHue
YpaBHEHUS, YpaBHEHUS], Paznen 6

- HaxXOIUTh pEUIeHUs MPOCTEHIINX | - HAXOAUT pEHIEHUS MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; TPUTOHOMETPUUYECKUX HEPABEHCTB;

OK 01, OK 02, OK 03

- NPUMEHATH CBOMCTBA CTEIEHU IS | - IPUMEHSET CBOWCTBA creneHu s | [Ipaktuueckue
npeoOpa3oBaHms BBIPOKEHHH, | TpeoOpa3zoBaHUs BbIpaXX€HUM, | 3aHATHS Ne 8-9
OMepUpoOBaTh MOHSTUSIMU: | OTIEPUPYET noHstusiMu: | TectupoBanue
MOKa3aTeIbHOE YpaBHEHHE U | MOKa3aTeIbHOe ypaBHEHHUE u | Paznen 3
HEPaBEHCTBO, pElIaTh OCHOBHBIC | HEPABEHCTBO,  pPEIIA€T  OCHOBHBIC

TUMNBI TTOKA3aTEJIbHBIX YPAaBHEHWI W | TUIBI IOKA3aTEJIbHBIX YpPAaBHEHUN H

HEPaBEHCTB HEPaBEHCTB;

OK 01, OK 02, OK 03

- BBITIOJIHSTh npeoOpa3oBaHus | - BBITIOJIHSIET npeobpazoBanus | [Ipaktuyueckue
BBIPAXKEHHUI, COZEpKAIIMX | BBIPAKEHUM, coaepxkamux | 3ansatus Ne 10-14
norapudmel, OTIEPUPOBATH | JIOTapu(MBI, ONEPUPYET TMOHATUAMU: | TecTUpoBaHUE
MOHATUSMU: norapudmuyeckoe | torapupmuueckoe  ypaBHeHue U | Paznmen 4
yYpaBHEHHWE W HEPABEHCTBO, pEIIATh | HEPABEHCTBO,  PEIIAET  OCHOBHBIE

OCHOBHBIE THIbl JIOTapu(PMUYECKUX | TUIBI JIOTAapU(PMUUECKUX ypaBHEHUN

YpaBHEHU U HEPABEHCTB; Y HEPaBEHCTB;

OK 01, OK 02, OK 03, IIK 3.1

- ONEepUpOBaATh MOHATUSAMU: CHUCTEMA | - ONEpPUpPYET MOoHATUSIMH: cuctema | [IpakTuueckue
JIMHEMHBIX YpAaBHEHUU M €€ pelIeHUe, | JMHEUHBIX YpaBHEHUHN U €€ pelieHue, | 3anarus Ne 1-31
UCIIOJIb30BaTh CHCTEMY JIMHEWHBIX | UCMIONB3YeT  CUCTEMY  JIMHEWHbIX | TecTupoBaHue
ypaBHEHUU TUIst pelIeHus | ypaBHEHUH TUIst pemienus | Paznen 1-6

MPaKTUYECKUX 3a/1a4;
- HaxXOAWTh pELIEHUS MPOCTEHIINX

CUCTEM 51 COBOKYITHOCTEU
panroHaIbHBIX ypaBHEHUH u
HEPABEHCTB;

OK 02

MPaKTUYECKUX 3a/1a4;
- HAxXOJUT peLIeHUs MPOCTEUIINX

CUCTEM u COBOKYITHOCTEM
palMOHAIbHBIX YPaBHEHUN u
HEPaBEHCTB
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- PUMEHATh ypaBHEHUS "
HEpaBEHCTBA ISt pereHus
MaTeMaTHYecKuX 3adad M 3amad H3
pa3nuyHBIX ~ objacTeil  HayKu U
peanbHOU KU3HU,

- MOJIEJIMPOBATH PEAbHbIE CUTYAIHH
Ha S3bIKe  anreOpbl, COCTABIATH
BBIP)KEHUS, YpaBHEHUsI, HEPABEHCTBA
10 YCIOBHIO 33/1a4d, MCCIEI0BaTh
MIOCTPOCHHBIE MOJIeNTU C

UCTIOJIb30BaHUEM allliapara anreoper,
OK 02

- BBINIOJHACT MPE0Opa30BaHUS IEIBIX,
palMoOHANBHBIX W UpPpAIMOHAIBHBIX
BBIDOKCHUH W pEIIaeT OCHOBHBIC
TUOBl  1ENBIX, PALUOHAIBHBIX U
UppPALMOHABHBIX ~ YpPaBHEHHH |
HEPaBEHCTB;

- HNPUMEHSET ypaBHEHHUS "
HEpaBEHCTBA ISt pereHus
MaTeMaTH4ecKuX 3afad W 337ad u3
pa3nuyHBIX ~ oOjacTell  Hayku W
peabHOM KU3HH;

[IpakTnueckue
3ansTus Ne 1-31
TectupoBanue
Paznen 1-6

3) ®yHKUMHU U TPAPUKH:

- OTIEpUPOBATH MOHATUAMU: DYHKIIHSA,
crocoObl 3amanusi GyHKIMH, 00J1aCTh
OTpeIeNICHUs] U MHOXXECTBO 3HAUYCHUN
¢byskumn, rpaduk GyHKIIUHA, B3AUMHO
oOpaTHbIe PYHKIINY;

- ONEepHUpPOBaTh MOHATUAMU: YETHOCTH
U HEYETHOCTh  (PYHKIHH, HYIU
byHKINH, MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA;

- CTpPOMTH U YHUTaTh TrpapuKu
JUHEWHOW (YHKLIMH, KBaIpPaTUUHOM
GyHKIMHM, CTEeNeHHOW (QYHKIUH ¢
I[EJTBIM TIOKa3aTeNIeM;
- OIIepUpPOBaThH
nepuoInvecKas
MPOMEXYTKH

MOHSITHSIMHU:
byHKIHS,

MOHOTOHHOCTH
byHkuuy, TOYKH JKCTpEMyMa
byHKIHH, HauOoJIbIIICe u
HaMMEHbIIIee 3HAYeHUs (QYHKIUH Ha
MIPOMEXKYTKE, HCIIOJIb30BATh MX IS
uccleoBaHus  (PYHKIMH, 3aJaHHOM
rpadukoMm;
- ONEpUpPOBaTh MOHATHAMH: TpaduKu
NoKa3aTeabHOH, JIorapu(pMUIecKoi u
TPUTOHOMETPHUECKHUX byHKIUH,
n300pakaTh MX Ha KOOPJIUHATHOM
IUIOCKOCTH M HCIIOJIb30BAaTh  JUIS
peleHus ypaBHEHH U HEPaBEHCTB;
- u3o0paxkaTh Ha KOOPJAWHATHOMN
IUIOCKOCTH  TpaduKd  JIMHEHHBIX
yYpaBHEHUH M HUCIHOJB30BaTh MX IS
pereHus CHCTEMBI JTMHEHHBIX
ypaBHEHUM;
OK 01, OK 04, 11K 3.1

- omepupyeT MOHATHAMHU: (QYHKLHS,
cnocoObl 3a1aHus QyHKIHH, 00IaCTh
OIpeIeIeHNs] U MHOXKECTBO 3HAYEHU I
¢ynkuuu, rpadpuk QyHKIUN, B3aUMHO
oOpaTHble PyHKITUU;

- ONEepUpPYET MOHATUAMHU: YETHOCTh U
HEYETHOCTb ¢byHKIHY, HYJIH
byHkuuy, IIPOMEXYTKH
3HAKOIOCTOSHCTBA;

- CTPOMT M  YHTaeT Tpapuku
JUHEHHON (YHKIIMU, KBaIpaTHIHON
(GyHKIMU, CTENEHHOH (YHKIUU C
LIEJIBIM [TOKa3aTeseM;
- orepupyer
nepuouvecKas
IPOMEKYTKH

HOHSTHSAMHU:
byHKIIHS,
MOHOTOHHOCTH
byHKIIH, TOYKH IKCTpEMyMa
¢byHKIUN, HaunOombIIee U
HavMeHbIlee 3HauYeHHs (QYHKIUU Ha
NPOMEXKYTKE, HCIONb3YeT WX JUIs
uccienoBaHus (GYHKIUH, 3aJaHHOU
rpaduKom;
- omepupyeT NOHATHAMH: Tpadukn
MOKa3aTeIbHOM, JIOTapu(PMHUIESCKON |
TPUTOHOMETPHYECKUX GyHKIHI,
n300pakaTh WX Ha KOOPAMHATHOM
IUIOCKOCTH M HCIOJB30BaTh  JUIA
pelIeHus ypaBHEHUI U HEPABEHCTB;
- n300pakaTb Ha KOOPAMHATHOU
IUIOCKOCTH  Tpaduku  JUHEHHBIX
YpaBHEHUI M HCHOJB30BaTh WX JUIS
penieHus CHCTEMBI JTMHEHHBIX
YPaBHEHUN;

[IpakTnueckue
3ansTus Ne 1-31
TectupoBanue
Paznen 1-6

- HUCTONb30BaTh rpaduku GyHKIUH
JUISl pEIIEHUs YpPaBHEHUH;
- WUCNOJIb30BaTh rpaduku (GyHKIUH

- HCToNb3yeT rpaduku QyHKIUN A
pelIeHNs] ypaBHEHU;
- MCTIONIB3YeT rpaduku QyHKIUN A

IIpakTueckue
3aHaTHg Ne 1-31
TectupoBanue
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JUISL  WCCJICIOBaHMUSI TIPOILIECCOB U
3aBUCUMOCTEHN MPH PEILIEHUH 3a/1a4 U3

ApYyrux  y4eOHBIX IPEAMETOB U
peanbHOMI KU3HU, BBIpaXKaThb
dbopMynaMH  3aBUCUMOCTH  MEXAY
BEJINYNHAMU;

- HCMOJB30BaTh rpaduku (QyHKIUN
AJiL ACCICAOBAaHUA  IMPOHCCCOB U
3aBUCUMOCTEH W3 JPYTUX Y4eOHBIX

MCCJIEIOBAHUS MPOLIECCOB u
3aBUCUMOCTEl TpU pELIeHWH 3ajad
U3 JpYTUx Y4YeOHBIX MPEAMETOB U
peanbHOI KU3HU, BBIpaXKaeT
dbopMynaMu  3aBHUCHUMOCTH  MEXIY
BEJIMYUHAMU;

- UCnoyb3yeT rpaduku GyHKIANH s
UCCIIEIOBAHMS IPOIIECCOB "
3aBHUCUMOCTEH W3 APYrux ydeOHBIX

Pa3nen 1-6

JTUCIUTUTUH. JUCLUTLITNH.
OK 01, OK 02, OK 04, TIK 1.3

4) Havasa mMaremMaTu4eckoro [IpakTrnueckue
aHa/M3a: 3aHsaTusA Ne 32-39
- OMepUpoOBaTh MNOHATUAMH: | - ONEepUpyeT noustusasMu: | TecTupoBanue
MMOCJIEIOBATEILHOCTD, IMOCJIEIOBATENLHOCTD, Pa3nen 7
apudmernueckass M TeoMeTpudYeckas | apudpMeTudyeckass U TeoMeTpudecKas

MIPOTPECCUU; MIPOTPECCUU;

- OMepUpoOBaTh MOHSITHSIMH: | - OTIEPUPYET MOHATUSAMU: OECKOHEYHO

OECKOHEYHO yObIBaroIias | yobIBarormas reoMeTpuyecKas

reoMeTpHUecKasi MPOrPecCcHs, CymMMa | Iporpeccus, CyMMa  OECKOHEYHO

OECKOHEYHO yObIBaroIIeil | yObIBAOIIEH TEOMETPHUIECKOM

reOMETPUUYECKOU IIPOIPECCUH; | IPOIPECCUH; 3aJ1aeT

3a/1aBaTh MIOCJIEIOBATEIBbHOCTH | IOCIIEIOBATENBHOCTH  Pa3IUYHBIMU

Pa3IUYHBIMU cTIOcO0aMu; criocobamu;

- UCII0JIb30BaTh CBONCTBA | - UCITOJIb3YET CBOMCTBA
IIOCJIEIOBATEILHOCTEN U IIPOTPECCUM | ITOCIIEIOBATEIBHOCTE U IPOrPECCHU

JUIL  PEIIeHMs  pealbHBbIX  3a4ad | JUIl  PEIIeHUs  peaJbHbIX  3a/1ad

MPUKJIIATHOTO XapaKTepa; IIPUKJIAHOTO XapaKTepa;

OK 06

- OMepUpoOBaTh MOHSATUSMHU: [IpakTrueckue
HeTpepbIBHAS (PYHKIUS, TPOU3BOIHAS | - OonepupyeT NoHATUSAMH: | 3aHATHS Ne 32-39
byHKIIH, UCIIONIb30BATh | HEMpPEphIBHAS (DYHKITUS, MPOU3BOIHAS | TeCTUpOBAaHUE
reoMeTpuueckuii 1 ¢Gu3udeckuil | GpyHKImMy, ucnoab3yeT | Paznen 7

CMBICII TIPOM3BOJHOM Ui pELICHUS | TEOMETPHUUECKUH M (DU3HUYECKHHA

3ajay;

- HaXOaUThb IMPOU3BOAHBIC
AJIEMEHTAPHBIX (YHKINH, BBIYUCISATH
MMPOU3BOAHBIC CYMMBI, IPOU3BCACHU,
YacCTHOTO (YHKIIHH;

- HCIIOJIB30BaTh IMPOU3BOAHYIO JJIA

UCCIICTOBAHMSI byHKINN Ha
MOHOTOHHOCTbH n OKCTPEMYMBI,
PUMEHSTh pe3yabTaTHI
WCCIICJIOBAHHUS K MTOCTPOCHHIO
rpaduKoB;

- HUCIOJb30BaTh IPOU3BOAHYIO JUIA
HAaXO0XKJICHUs HAWIy4llIero peuieHus B
NPUKIIAJHBIX, B TOM qucie
COLMAJIBHO-9KOHOMHUYECKHUX, 3aa4ax;
OK 01, OK 04, OK 07, IIK 2.2

CMBICT TPOM3BOJHOM MJISI PEIICHUs
3ajay;

- HaXOJUT HPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH
MPOU3BOAHBIE CYMMBI, IPOU3BEICHMUS,
4acTHOTO (DYHKIIMA;

- HCIONB3YyeT MPOU3BOJHYIO JUIS
HUCCIIEIOBAHUS byHKIIUU Ha
MOHOTOHHOCTD u IKCTPEMYMBI,
MPUMEHSIET PE3YIBTATHI
HCCIIEIOBAHUS K MOCTPOCHHUIO
rpaduKoB;

- HCIONB3YyeT TMPOU3BOJHYIO IS

HaXOXJACHUA HAWTYyYHICro pCUICHUSA B
IMPUKIIAAHBIX, B TOM YHUCJIIC
COMaJIbHO-OKOHOMHYCCKHUX, 3aga4dax;
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- OIIEPUPOBATH TIOHSTUSIMHU:
nepBooOpazHas " UHTETpal,
IOHUMATh TeOMETPHUUCCKUI u
¢u3nUecKuil CMBICI HHTETpaa;

- HaxOJIUTh nepBooOpa3HbIe
AIIEMEHTAPHBIX (PYHKIUH, BBIYUCIATDH
uHTerpan mo ¢opmyine HproToHa-
Jletibuuma;

- pemiaTh NPUKIAJHbIEC 3a/1a41, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKOTO U
(GU3NIECKOro XapakTepa, CpPeACTBaMU
MaTeMaTHYeCKOTo aHaJIN3a

OK 01, OK 07

- orepupyer TIOHSATHUSIMHU:
nepBooOpasHas u UHTETpall,
MOHUMAET reOMETPUYCCKUI "
(bu3nvYecKuii CMBICII HHTETPAa;

- HaxOJIUT nepBooOpasHbIe
AJIEMEHTAPHBIX (DYHKIUH, BBIYHACISIET
uHTerpan mo ¢opmyine HproToHa-
JleliOnuna;

- peliaeT MpUKJIAIHBIC 33]a9d, B TOM
YHCcie COLUATbHO-9KOHOMUYECKOTO U
(bU3NIEeCKOTO XapakTepa, CpeaCcTBaMu
MaTeMaTHYeCKOT0 aHaAJIN3a;

[IpakTnueckue
3auaTus Ne 40-42
TectupoBanue
Paznen 8

5) MHokecTBa U JIOTHKA:

- OTIepUPOBATH MOHSATUSIMH:
MHOKECTBO, onepanuu HaJ
MHOECTBAMU; HCITOJIh30BaTh
TEOPETHUKO-MHOKECTBEHHBIM anmapar
JUISL OTTUCAHUS peabHBIX MPOIECCOB U
SIBJICHUHM, IIpM PELICHUM 3a1ad U3
JIPYTUX YYEOHBIX TIPEIMETOB;

- OIEpHUPOBATH MOHATUSMU:
ompeneseHue, TeopeMa, CJEACTBHE,
JTIOKa3aTelIbCTBO.

OK 01, TIK 3.1

- orepupyeT MOHATHSIMHU:
MHOECTBO, onepaluu HaJ
MHO>KECTBaMU; UCIIONIB3YET
TEOPETHUKO-MHOKECTBEHHBIN armapar
JUISL ONTUCAHUS PEeaJbHBIX MPOIECCOB U
SIBJICHUHM, TpH pEIIeHUU 3aJad U3
JOPYTUX y4eOHBIX MPEIMETOB;

- ONEepUpPYET MOHSATUSAMH:
orpejiefieHue, Teopema, CIeJICTBUE,
JI0Ka3aTeNnbCTBO.

IIpakTrueckue
3aHATHAA Ne 43-47
TectupoBanue
Pa3nen 9

I'eomerpus

- ONEpHUpOBATh MOHATHAMMU:
npsimMasi, JI0CKOCTb;

- TIPUMEHATb aKCHOMBI CTEPEOMETPHUH
U CIEACTBUS U3 HUX IPU PEUICHUU
TEOMETPUUYECKUX 3a7ad;

- OIIepUpOBaTh HOHSTHSIMU:
[apaJuIeIbHOCTD U
NEPIEHIUKYIAPHOCTh  HPSIMBIX U
IUIOCKOCTEH;

- KJIacCUpUIMPOBATH  B3aMMHOE
PacronI0keHUE NPAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE;

- OIIEpUPOBATH
JBYI'PaHHBIN YroiL, rpaHu
JIBYTPaHHOTO yria, pebpo
JBYI'PAHHOIO YIUIA, JIMHEWHBIA YroJl
JBYTPaHHOTO yIja, I'palyCHas Mepa
JBYTPaHHOI'O yIJIa;

OK 01, OK 05

TOYKa,

IIOHATUSAMMU:

- ONepupyerT TMOHATUSIMHU:
npsiMasi, IJI0CKOCTb;

- TIPUMEHSET aKCUOMBI CTEPEOMETPUN
U CJIEICTBHS W3 HUX NPU PEIICHUH
reOMEeTPUYECKUX 3a7au;

- onepupyeT MOHATUSIMHU:
napayieNbHOCTb u
NEPIEHAUKYIIPHOCTh ~ HPAMBIX U
IUIOCKOCTE;

- KJIaccupuIupyer B3alMHOE
pacmojoKeHue NPAMbIX U MI0CKOCTEH
B IIPOCTPAHCTBE;

- OIepUpyeT NOHITUSIMU: TBYTpPaHHBIN
yroil, TpaHu ABYTPAHHOTO yriia, pedpo
JIBYTPAHHOTO yrja, JUHEWUHBIA yroi
IBYTPAaHHOTO yIJIa, TpajycHas Mepa
JIBYTPAHHOI'O yIJa;

TOYKa,

[IpakTnueckue
3ansTus Ne 48-65
TectupoBanue
Pazpen 10-12

- OIIEpUpPOBAThH
MHOT'OI'pPaHHUK,

MOHSATUSMHU:
BBIITYKJIBIA u
HEBBITTYKJIBIN MHOTOI'PaHHUK,
3JIEMEHTHI MHOTOTpaHHHKa,
MPaBUIIbHBII MHOTOTPAaHHUK;

- orepupyer
MHOTOTPaHHUK,

MOHATHUSMH:
BBIITYKJIBINA u
HEBBITYKJIBIN MHOT'OTPaHHUK,
AJIEMEHTBI MHOTOTpaHHUKA,
MPaBUJIbHBII MHOTOTPAaHHUK;

IIpakTueckue
3aHATHA Ne 48-65
TectupoBanue
Pa3nen 10-12
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- pacmo3HaBaTh OCHOBHBIC  BHJIBI
MHOTOTPaHHHUKOB (MMUpaMUIa, PU3Ma,
NPSMOYTOJIBHBIA ~ TIapaJiIeIeTTHIIe]I,
Ky0);
- KJ1IacCU(PUITUPOBATH
MHOTOTPaHHHKH, BBIOUPAst OCHOBAHUS
U1l Kiaaccuukanuu  (BBIMYKJIbIE |
HEBBITYKITbIC MHOTOTPaHHUKH,
NpaBUJIbHBIC MHOTOTPaHHHKH,
OpsiMble W HAKIOHHBIC  TPU3MBEI,
napauieIeuneb);

OK 01, OK 03

- pacmo3HaeT  OCHOBHBIC  BHIBI
MHOTOTPaHHUKOB (MUpaMUIa, IpU3Ma,
NPSIMOYTOJIBHBIN  TIapalIeleTHIIe],
Ky0);

- KJaccu(UIUpPyeT MHOTOTPaHHHKH,
BEIOMpas OCHOBaHUs TUTSE
KJIacCCU(PUKAITIHI (BBITYKJTBIE u
HEBBIMYKITbIC MHOTOTpaHHUKH,
MIPaBUIIbHBIE MHOTOTDaHHHKH,
npsiMble U HAKJIOHHBIC TPU3MBEI,
napajuieIeTUIe Ib);

- ONEpUpPOBATh MOHATUSAMH: CEKYyIIas
MJIOCKOCT, ceueHue
MHOTOTPaHHHUKOB;

- OOBSICHATH MPUHIUIBI MTOCTPOCHHUS
CEUEHUH, HUCIOJB3Ysl METOJ CIIEOB;
CTPOUTh CEYEHHS MHOTOTPAHHHUKOB
METOJIOM CIJIEJIOB, BBITIOJTHSATh
(BBIHOCHBIE) TUIOCKHE YEpPTEXKH U3
PUCYHKOB MTPOCTHIX 00BEMHBIX UTYP:
BUJ| CBEpXY, COOKY, CHH3Y;

OK 01, OK 03, TIK 3.1

- OmepupyeT MOHATUIMU:
MJIOCKOCTD,
MHOTOTPaHHHUKOB;

- OOBSICHSICT MPUHIUIBI MOCTPOCHUS
CEUEHUH, HCMOJIb3Ys] METOJ CJE/IO0B;
CTPOUT CEUYCHHS MHOTOTPaHHUKOB
METOJIOM CIJIEJIOB, BBITOJHSET
(BBIHOCHBIE) TUIOCKHE YEpPTEXKHU U3
PHUCYHKOB ITPOCTHIX 0OBEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHH3Y;

CeKyIas
CeueHue

[IpakTnueckue
3ansaTus Ne 48-65
TectupoBanue
Pazpen 10-12

- pemarth 3ajadyd Ha HAXOXKICHHE
reOMETPHUYECKUX BEJINYMH o
oOpasmam 17001 aJIrOpUTMaM,
IPUMEHSS U3BECTHBIC aHATUTHYECKHUE
METO/bl MPU PEILIEHUH CTaHAapPTHBIX
MaTeMaTHYeCKUX 3aj1a4 Ha
BBIUNCJICHUE yIJIOB MEXY
CKPELIMBAOIUMUCS IPSAMBIMH,
MEXAYy MpsAMOM M  IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSIMHM, JBYI'PaHHBIX
YIJIOB;

OK 02, OK 05, TIK 3.1

- pemaeT 3aJaud Ha HaXOXACHUE
TE€OMETPUYECKUX BEIIMYUH 1o
obpasuam 17001 aJIrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKHE
METOJIbl MPH PEIIEHUN CTAaHJAPTHBIX
MaTEeMaTHYECKUX 3a1a4 Ha
BBIUHCJIEHHE yIJIOB MEXIY
CKPEIINBAIOIIUMUCS IPSIMBIMU,
MEXIy MNpsAMOM U  IUIOCKOCTHIO,
MEXNY IUIOCKOCTSMHM, JBYTPAHHBIX
YTJIOB;

IIpakTueckue
3aHATHA Ne 48-65
TectupoBanue
Pa3nen 10-12

- BBIYUCIIATE OOBEMBI M IUIOMIAH
HIOBEPXHOCTEHN MHOTI'OI'PaHHHUKOB
(mpu3ma, nupamuaa) ¢ NPpUMEHEHUEM

- BBIUUCIAET OOBEMBI M IUIOLIAIU
MOBEPXHOCTEN MHOTI'OI'PaHHHUKOB
(mpu3ma, nupaMua) ¢ NPpUMEHEHHEM

IIpakTueckue
3aHATHAA Ne 48-65
TectupoBanue

dbopMys, BBIYUCIATH COOTHOIICHUS | GOPMYJ, BBIYHCISTH CcooTHomeHus | Pazmen 10-12
MCXKAY I[IomaaiaMu HOBerHOCTeﬁ, MCXKAYy IIomaaiaMu HOBerHOCTeﬁ,

o0BpeMamMu MOIOOHBIX | 00OBeMaMU MOIOOHBIX

MHOT'OTPaHHUKOB; MHOT'OT'PaHHUKOB;

OK 01, OK 02, TIK 2.2

- OIIEpUPOBATH MNOHATUSAMMU: | - ONEPUPYET MOHATUAMU: cuMMeTpus | [IpakTtuyeckue
CHUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, | B MNPOCTPAHCTBE, UEHTP, OCh u | 3aHATUS Ne 48-65
OChb U INIOCKOCTH CUMMETPUHU, HCHTP, | INIOCKOCTH CUMMCTPUHU, LCHTP, OCh U TGCTI/IPOBaHI/Ie

0Cb U MIJIOCKOCTh CUMMETPHUH (PUTYPHI;
- W3BJIEKaTh, IpeoOpa3oBBIBaTh M
UHTEPIPETUPOBATh HH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX

IJI0CKOCTh CUMMETPUH (QUTYPBI;

- W3BIIEKaeT, IMpeoOpa3oBBIBACT U
UHTEpIpETUpYyeT HUHGOpMALUI0 O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

Pa3nen 10-12

37




dburypax, MPEACTABICHHYIO
yepTrexax U pUCyHKax;

- IPUMEHATh T'€OMETPHUECKUE (DAKTHI
JUIsL  pElIeHHUs CTEPEOMETPUUECKUX
3aja4, MPEANoNaraloliuX HECKOIbKO
IIaroB  pEIIEHUs, €CIU  YCJIOBHUSA
IPUMEHEHHUS 3aJJaHbl B ABHOM (opme;
- [IPUMEHATD MIPOCTEUILINE
IIPOrPaMMHBIE cpeacTsa u
AJIEKTPOHHOKOMMYHHUKAIIMOHHBIE
CHUCTEMBI pu pelIeHnn
CTEPEOMETPUYECKUX 3a/1a4;

- IIPUBOJUTH IIPUMEPBI
MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B
IPUpPONE W JKU3HHM, pPAaclO3HABAThH
IPOSIBIEHUE 3aKOHOB T'€OMETPUM B
HCKYCCTBE;

- IIPUMEHSTH IOJIyY€HHbIE 3HAHUS Ha
IPAKTUKE: aHAJIM3UPOBAaTh pEaJIbHbIE
CUTyallud W IPUMEHITh H3YyYCHHBIC
MOHSITHSI B IPOLIECCE TIONUCKA PEIICHUS
MaTeMaTH4ecKu C(HOpMYIMPOBAHHOM
npoOIeMbl, MOJEIUPOBATh pPealbHbIE
CUTyallul Ha S3bIKE TIE€OMETpUH,
UCCIJIE0BATh MTOCTPOCHHBIE MOJEIHU C
WCIIOJIb30BAHUEM  T'€OMETPUYECKUX
NOHATUM W TEopeM,  ammapara
anreOpbl,  pemarb  MpPaKTHYECKHUe
3a/la4M, CBA3aHHBIE C HAaXO0XKJIECHUEM
TEOMETPUUYECKUX BEJINYUH;

OK 01, OK 02, OK 03, OK 05, TIK 3.1

Ha

¢durypax, MPEACTABICHHYIO
4epTeKax U pUCYHKaX;

- IPUMEHSIET TeoMeTpudeckue (paxkThl
JUIS  PELIEHUs CTEPEeOMETPUUYECKUX
3a/a4, MPEANnoiaralouMxX HECKOJIbKO
I1aroB  pElIeHUs, €CIU  YCJIOBHUSA
MIPUMEHEHHUsI 3a/1aHbl B IBHOU (opMe;
- [IPUMEHSET IIPOCTEUILINE
MpPOrpaMMHBbIE cpeacTna u
ANIEKTPOHHOKOMMYHHMKAI[MOHHbIE

Ha

CUCTEMBbI npu pelieHnn
CTEPEOMETPUUYECKUX 3a]1a4;
- MIPUBOJIUT PUMEpHI

MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NpUpO€ M JKU3HM, pACIO3HAeT
MIPOSIBJIEHUE 3aKOHOB T'E€OMETPUM B
UCKYCCTBE;

- IPUMEHSET MOJyYCHHbIC 3HAHUS Ha
[IPaKTUKE: AHAJIU3UPYET peEalIbHbIE
CUTyallud W MPHUMEHATb H3y4CHHbIE
MIOHATHSI B IIPOLIECCE MONCKA PEIICHHUS
MaTeMaTH4eCcKu CcHOpMYITHUPOBAHHOM
npoOJeMbl, MOJEIHPYET peallbHbIe
CUTyallud Ha s3bIKE T'€OMETpPHUH,
UCCIIEYET IOCTPOCHHBIE MOJENH C
UCIIOJIb30BAHUEM  T€OMETPUUYECKUX
MOHATUA W TEopeM,  ammapara
anreOppl,  pemaeT  MPaKTUYECKUE
3a/la4uM, CBSI3aHHBIE C HAXOXKICHHEM
reOMETPUYECKUX BEIUYHUH;

- OIIepPUPOBATH HOHSATUSIMHU:
MHOTOTPaHHHK, BIIMCAHHBIH B chepy
ONKCAaHHBIA OKOJIO cdeprl, cdepa,
BITMCAHHAs B MHOTOTPAaHHUK HITH TEIO
BpAIICHHUS;

- BBIYUCIATH COOTHOIICHUS MEXKIY
TUTOTIASIMH TIOBEPXHOCTEH u
00beMaMH MOI00HEIX TEIT,

- n300pakath M3ydaembie (GUTYpPHI OT
PYKH W C TPUMEHEHHEM IPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTe)KU W3 PUCYHKOB  IPOCTBIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3y, CTPOUTh  CEYEHHUS  Tel
BpALICHHUS;

- W3BJEKaTh, WHTEPIPETUPOBATh W
npeoOpa3oBbIBaTh MHGOPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX

- orepupyer TTOHSITHSIMH:
MHOTOTPaHHUK, BIHCAHHBIA B cdepy
W OIMHUCaHHBIA OKOJIO cepsrl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJIH TEJO
BpallleHHUS;

- BBIYHCISET COOTHOLICHHS MEXIY
IJIOLIA/ISIMH MOBEepXHOCTEN u
00beMaMH IMOJOOHBIX TEIL,

- u300pakaeT u3ydaempie PUTYPHI OT
PYKH W C TPUMEHEHHEM THPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

- BBINOJHSET (BBIHOCHBIE) TIUIOCKHE
YepTeXH W3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYpP: BH] CBEPXY, COOKY,
CHU3y,  CTPOMT  CE€YEeHHUS  Tel
BpAILCHHUS;

- U3BJICKAeT, HWHTEPIPETUPYET U
npeoOpa3oBbIBaeT HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
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durypax, Mpe/ICTaBICHHYIO Ha
yepTrexax U pUCyHKax;

OK 01, OK 03

¢durypax, MPEACTABICHHYIO
4epTekax U PUCYHKaX;

Ha

- OIIEPUPOBATH
IVUTMHAPUYECKas MIOBEPXHOCTH,
oOpa3yrorue ATHHAPUIECKON
MOBEPXHOCTH, IMIIMH/P, KOHUYECKas
MOBEPXHOCTb, oOpa3yromue
KOHMYECKOW IMOBEPXHOCTH, KOHYC,
chepuueckas MMOBEPXHOCTH;
pacrio3HaBatb Tena BpaICHHS
(uunmuHAp, KOHYC, cdepa u map);
OOBSCHATH CIOCOOBI TIOMYYCHHS Tl
BPAIICHUS; KJIaccu(UIUpPOBaTh
B3aMMHOE PacIoJIOKeHHEe cdepsl U
IUIOCKOCTH; ONICPUPOBATH MOHSATUSIMHU:
1apoBOit CErMEHT, OCHOBaHHE
CETMEHTa, BBICOTA CETMEHTA, IIIAPOBOM

HOHATUAMMU:

CJIOM, OCHOBaHHE IIAPOBOTO CJIOS,
BBICOTA IIApPOBOIO CJIOS, ILIAPOBOM
CEKTOp;

- BBIUHCIATH OOBEMBI U IJIomaigu
MMOBEPXHOCTEN Tel BpAILICHUS,
TCOMECTPHUICCKUX TCII C MPUMCHCHUEM
dopmyu;

OK 01, OK 03, IIK 3.1

- orepupyer MTOHSTHSIMH:
HWIHHIPUYECcKas MTOBEPXHOCTb,
oOpa3yromue [UTHHIPAYECKON
MOBEPXHOCTH, LWIMHIAP, KOHUYECKas
MMOBEPXHOCTb, oOpa3yromue
KOHUYECKOW TOBEPXHOCTHU, KOHYC,
cepuueckas mOBEepXHOCTS;
pacro3Haer Tena BpallleHus
(umnuHOp, KOHYC, cdepa W IIap);
OOBSACHSTH CIOCOOBI TMOTYYEHUS TeI
BpAIlICHUS; KJIaCCU(UITUPOBATH
B3alMHOE pacrojoxkeHue cdepsl u
TJIOCKOCTH; ONEPUPOBATH OHSITHUSIMH:
apoBOM CErMEHT, OCHOBaHHE
CEerMEeHTa, BBICOTA CerMeHTa,
IapOBOM CJI0M, OCHOBAHHME IIApPOBOTO
CIIOS,  BBICOTa  ILIAPOBOTO  CJIOA,
IapOBOM CEKTOP;

- BBIYHCISET OOBEMBI W IUJIOMIAIH
MOBEPXHOCTEM Tel BpAILICHUS,
TE€OMETPUUYECKUX TeNl ¢ MPUMEHEHHEM

bopmyir;
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- OIEepHUpoBaTh TMOHATHEM BEKTOP B
MPOCTPAHCTBE;

- BBINOJHATH JIEHCTBUS CJIOKEHMUS
BEKTOpPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha 4YHUCIIO,
OOBSICHSITh, KAKUMH CBOWCTBAMHU OHH
o0nanalT;  OPUMEHATh  IPABUIIO
napajuiejenunesa;

- OIIepUpPOBATH MOHSTHSIMHU:
JIEKapTOBBI KOOPJIMHATHI B
IPOCTPAHCTBE,  BEKTOP,  MOAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB,
KOOpJMHATBHl BEKTOpa, YIrod MEXIy
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHUE

BEKTOPOB, KOJUTMHEapHbIE u
KOMILUTAHAPHBIE BEKTOPBI;
- HaxoIUTh CYMMY BEKTOPOB H

MpPOU3BEJICHUE BEKTOpa Ha YHCIIO,
yroJl MeXAy BEKTOpaMH, CKaJsipHOe
MIPOU3BEJICHUE, PACKIIAIbIBATH BEKTOP
M0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- 3aJlaBaTh IUIOCKOCTh YPaBHEHUEM B
JNEKapTOBOM  cucTeMe  KOOpJWHAT;
NPUMEHSTh TEOMETPUUYECKUE (DaKThI

- omepupyeT IMOHSATHEM BEKTOp B
MIPOCTPAHCTBE;

- BBINIOJIHAET JCUCTBUSI CIIOKEHUS
BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXKEHUS BEKTOpa Ha  YHUCIIO,
OOBSICHSIET, KAKUMU CBONCTBAMU OHH
o0nanalT;  TPUMEHSET  MPaBUIIO
napajuleNenunena;

- ONEpUpYeT MOHATHUIMHU: JIE€KAPTOBBI
KOOPJAMHATHI B POCTPAHCTBE, BEKTOP,

MOJ1YJb BEKTODa, pPaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ
MEXIy BEKTOPAMHU, CKaJIsipHOE
IIPOU3BEACHUE BEKTOPOB,
KOJUIMHEapHble M  KOMILJIaHapHbIE
BEKTOPBI;

- HAaXOJUT CYMMY BEKTOPOB H

IIPOM3BEJCHNE BEKTOpa Ha 4YHCIIO,
YroJl MeXAy BEKTOpaMH, CKaJSIpHOE
IIPOU3BE/ICHNE, PACKIIAIbIBAET BEKTOP
0 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- 3aJaeT IUIOCKOCTb YPAaBHEHHEM B
JIEKapTOBOIl  CUCTEME  KOOpJMHAT;
OPUMEHSIET TeOMeTpHUYecKhe (haKThl
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JUIsL  pEelIeHUsS CTEePEOMETPUUYECKUX
3a/1a4, TMPEANOIaralmx HECKOJIbKO
[IaroB  pEIIeHUs, €Cld  YCJIOBUA
MPUMEHEHHUS 3aJIaHbI B SBHOU (hopMme;
- pemarb MPOCTEUIIINE
reOMETPUUYECKHE 3a7a4u Ha
pUMEHEHUE BEKTOPHO-

KOOPJIMHATHOT'O METO/IA;
- pemiath 3aJa4yd Ha JI0Ka3aTeIbCTBO

MaTeMaTHYeCKUX  OTHOIIEHUH |
HaxOXJICHHE r€OMETPUIECKUX
BEJIMYUH o oOpa3uam WIH
ITOpUTMaM, NPUMEHSS W3BECTHBIC

METO/bl MPU PEILIEHUH CTaHAapPTHBIX
MaTeMaTHYEeCKUX 3ajau.
OK 01, OK 03, IIK 3.1

JUIS  pEIIeHUs] CTEPEeOMETPUUYECKUX
3a/1a4, MPEANnoaraloiuX HECKOJBKO
[IaroB  pelIeHHs, €clid  YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B IBHOU (hopMe;
- pemaer MPOCTEUIIINE
r€OMETPUYECKHE 3a7a4u Ha
MpUMEHEHHE BEKTOPHO-

KOOPAUHATHOI'O MCTOAA,
- p€macTt 3aJda4d Ha O0Ka3aTeJIbCTBO

MaTeMaTHYeCKUX  OTHOIIGHUH |
HaXO0X/ICHHUE reOMEeTPHUYECKIX
BEJIMYMH 1o obpasuam WIH

alroputMaM, IMNPUMCEHASA HN3BCCTHBIC
MCTOJBI IMPU PCIICHHUU CTAHAAPTHBIX
MaATEeMAaTHYCCKUX 3aJa4.

BeposiTHOCTB M cTaTHCTHKA

- OTIepUPOBATH TOHSITHSIMH:
CIIy4aWHBI JKCIIEPUMEHT (OMBIT) M
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE
coObITHE  (PJIEMEHTApHBIA  WCXOM)
CIIy4aitHOTO OIBITA, HaXOIUTH
BEPOSATHOCTH B OTIBITaxX c
PaBHOBO3MOKHBIMH CITy9aifiHBIMHU
COOBITUSIMHM, HAXOJIUTh U CPaBHHUBATH
BEPOSATHOCTH COOBITHI B W3YYECHHBIX
CIIy4aiHBIX SKCIIEpUMEHTAX;

- HaxomuTh W  (HOpMyIHpPOBATH
COOBITHS: nepeceyeHne u
o0beIMHEHHE  JaHHBIX  COOBITHH,
coObITHE, MIPOTHBOTIOJIOKHOE
JAHHOMY COOBITHIO, TIOJIb30BATHCS
auarpaMmamMu  Diniepa U GopMmyIion
CIOXKEHUS BEPOSITHOCTEN npu

pELIeHUH 3a/1a4;
- ONCpUpOBaTh MOHATUAMU: YCIIOBHAA
BEPOSATHOCTH, HE3aBUCUMBIE COOBITHS,
HaxXoJuThb BCPOATHOCTH C IMOMOMIBIO
IpaBuja YMHOXEHHS, C IOMOILIBIO
JlepeBa CIIy4aiHOT'O OIbITA;

- MIPUMEHSATH KOMOHMHATOpHOE
HNPaBUIO YMHOMKEHHMSA IPHU PELICHUH
3a/1ay;

- OIEpHUPOBATH MOHATUAMU:
UCIIBITaHUE, HE3aBUCUMBIE
HCIIbITAHUA, CCPUS HCHBITaHHﬁ, ycnex
U HeyJaya, HAXOIAUThb BEPOSTHOCTH
COOBITUII B CEpUH  HE3aBUCHUMBIX
UCIIBITAHUN J10 TEPBOr0O  YCIEexa,
HAXOJUTh BEPOSITHOCTH COOBITUH B

- OIEepUPYET MOHATUAMU: CIIy4aHBINA
AKCTIIEPUMEHT (OMBIT) W CIIy4aiHOe
COOBITHE, DIIEMEHTApHOE COOBITHE
(37IeMEHTapHBIN MCXOJ) CIy4alHOTO
OIbITa, HAaXOJWUTb BEPOSITHOCTH B
OTIBITaxX C PaBHOBO3MOXHBIMU
CIly4ailHBIMHU COOBITUAMU, HAXOJUTH U
CpPaBHMBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy9aifHbIX
AKCIIEPUMEHTAX;

- HaXoAUT U (GOPMYNUPYET COOBITHS:
nepeceyeHne U o0bEAMHEHNE JTaHHBIX
COOBITHIA, coObITHE,
MIPOTUBOMOJIOKHOE JTaHHOMY
COOBITHIO, [I0JIb30BAaTHCS
auarpaMMamMu Ounepa ¥ GopMysion
CIIOKEHUSA BEPOSITHOCTEN pu
pEIIeHNH 3a]1aY;

- OIepupyeT NOHATUSAMH: YCIOBHas
BEPOATHOCTH, HE3aBUCUMbBIE COOBITHS,
HaXOJUT BEPOSTHOCTH C IOMOIBIO
MpaBWjia YMHOXEHHUS, C TOMOIIBIO
JiepeBa CIIy4ailHOT'O OIIbITA;

- MIPUMEHSET KOMOWHATOPHOE
MPAaBUJIO YMHOXKEHHS TPH PEIICHUH
3azady;

- OIIepUpOBaTh MOHATHUSIMHU:
UCIBITaHUE, HE3aBHCHMBbIE
UCTIBITAHUSA, CEpPUs UCIIBITAHUH, ycrex

U HEyJada, HAXOAWUT BEPOATHOCTH
COOBITHI B CepUM  HE3aBHUCHMBIX
UCIBITAHUNA 10 IEpBOro  ycrexa,

HAaXOJTUT BEPOSITHOCTH COOBITHI B
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cepuu ucnbsiTaHui bepHynnu;
OK 01, OK 04, IIK 3.1

cepuu ucnbITaHui beprymnm;

- OIIEpUPOBATH HNOHSATHSIMM:
Clly4aiiHas BEIMYMHA, pacIpe/ieicHue
BEPOSATHOCTE, JarpaMmma
pacrpencieHus;

- CpaBHUBATh BEPOSTHOCTH 3HAYCHUU
ClIy4anHON BEJIMYUHBI o
paclpenesieHu0 WIA C IOMOIIBIO
auarpamum;

- OIIEpUPOBAThH
MaTEMaTHYECKOT O
IIPUBOJIUTH

MTOHSTHEM
0XKUJTaHUS,
TIPUMEPBHI, KakK
MPUMEHSETCA MaTeMaTU4YECKOe
OXUJAaHUE  CIIy4YahHOW  BEJTWYUHBI
HAXOJHUTh MaTEMAaTHUYCCKOC OKHIAHHC
M0 JIAaHHOMY pacIpelesieHUI0; UMETh
NPEJICTABICHHE O 3aKOHE OOJBIINX
yucen, WMETh TMPEeACTaBICHHE O
HOPMAaJIbHOM pacipe/ieJICHUN.

- ONEepUpOBaATh TMOHATHAMH: CpeIaHee
apudmernueckoe, MeIUaHa,
HauOoJbIIIee, HAUMEHbIIIEE 3HAUECHHUE,
pa3max MaccuBa YUCIOBBIX JIAHHBIX;

- 4YUTaTh W CTPOUTH TaOJUIBI M
JIMarpaMmbl;

OK 01, OK 05, IIK 3.1

- OMepupyeT MOHATUSMU: CilydaiiHas

BEJIMYMHA, pacrnpeneneHue
BEPOATHOCTEM, JyarpaMmma
pacrnpeeneHus;

- CPaBHMBAET BEPOATHOCTU 3HAYECHUU
CIIy4anHOM1 BEJIMYHMHBI o
pacupeneNeHui0 WM C  IOMOIIBIO
JUarpaMm;

- ONnepupyeT MOHSATUEM
MaTeMaTU4eCcKoro 0>KHJIaHUS,
MIPUBOAUTH MIPUMEDPBI, KaK
MIPUMEHSETCS MaTeMaTU4YecKoe
OXHMJaHUE  CIIy4YalHOW  BEJIMYMHBI

HAXO/UTh MaTEMaTHUECKOE OXKHJIaHHE
10 JTAHHOMY pAacIpeeNIeHHIO; UMETh
NPEJCTaBICHUE O 3aKOHE OOJbIINX
quceN; HMMEeTh IPEJCTaBICHHE O
HOPMAaJIbHOM PacCIpeesICHUH.

- ONepHpyeT TMOHATUSIMH: CpeIaHee
apu(pMeTHYECKOE, MeMaHa,
HanOoJblIee, HAaNMEHbIIee 3HaYeHHE,
pa3Max MaccHBa YHCIOBBIX JIaHHBIX;

- YUTaeT W CTPOUT TaONUIBI U
JarpaMMBbl;
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