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Pabouast mporpamma yueOHOM AUCIMIUIMHBI «MaTteMaThkay, pealn3yrolas
denepanbHBIE  TOCYAapCTBEHHBIH 00pa30BaTEeNbHBIA CTAaHAApPT B TIpeneax
MpOTrpaMMbl MOJITOTOBKU CHEIUAIMCTOB CPEIHETO 3BEHA, pa3paboTaHa HA OCHOBE
NpUMEPHON  paboued  mporpammbl  00HIe00pa30BaTENbHON  JAMCLMILUIMHBI
«Maremarukay» (0a30Bblii ypOBEHb) ISl MPO(ECCHOHATBHBIX 00pa30BATENbHBIX
opranu3anui. Paccmorpena Ha 3acemanuu Ilemarormueckoro cosera PI'BOY
JI1O HUPIIO (mpotokoa Ne 13 ot 29.09.2022), yTBepxkaeHa Ha 3aceqanuu CoBeTa
O OIIEHKE COJICpXKAHMUsI  KadecTBa  MPUMEPHBIX  pabodyux  MporpaMm
o011eo0pa3oBaTeIbHOTO M COIMAIBHO-T'YMAaHUTAPHOTO  IMKJIOB  CPEIHETrO
npodeccuonanbHoro obpaszoBanus (mpotokonm Ne 14 ot 30.11.2022 wu
npeaHa3HadYeHa sl OpraHu3aliii o0y4eHUsl CTYJIeHTOB crnenuainbHoctu 54.02.01
HNuzaiin (mo otpacnsiM) (IIpukaz Munnpocenienuss Poccun ot 05.05.2022 Ne
308).

Opranuzanus-pa3paboTunK: 00JIaCTHOE TOCYAapCTBEHHOE MNpodheCCHOHABHOE

oOpa3zoBaTeinbHOE OrOJKETHOE  yupexaeHue «bupoOumkaHCKuM — KOJJIEIK

KYJIbTYPBI © HCKYCCTBY.

PazpaboTuuk:
CumonoBa Huna BagumosHa - npenogaaresib OI'TIOBY «BKKHW»
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1. MACHOPT PABOYEN INPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIVINHBI

1.1. Mecto  aucUMIVIMHBI B CTPYKTYpe  OCHOBHOWi  mpodeccHOHATbHOM
00pa3oBaTeILHO MPOTrPaMMBI.

O6meoOpa3oBarenbHas AUCHMIUIMHA «MaremaTtukay sBISIETCS 00s3aTEIbHOM YacThlO
0011e00pa3oBaTeIbHOIO LKMKIA OCHOBHOM MpodeccHoHanbHOW 00pa30BaTeNIbHOM MpOorpaMMBbl B
cootBeTcTBUM ¢ PI'OC no cneunansHoctu 54.02.01 J{n3aiin (1o oTpacisam).

1.2. Heaun u niiaHupyembie pe3yabTaThl 0CBOEHUS TUCHUILINHBI:

1.2.1. Heab o0meodpa3oBaTebHONH TUCIHHUILJIMHBI.

Lenp mucuumnuabel «MatemaTuka»: cOpMHUpPOBaTh Y CTYACHTOB 3HAHUS M YMEHHS B
0o0acTH MaTeMaTHUKH, HABBIKM WX TPUMEHEHHS B MPAKTHYECKOH TMPOodecCHOHATBHOM
JESITEIbHOCTH.

1.2.2. [lnannpyemMblie pe3yJibTAThl OCBOECHHS 00111e00pa30BaTEJIbHON IMCUMILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHme aqucuuIuiHa uMeeT npu GpopmupoBanmnu u passutuu OK u ITK.

Koa u HaumeHoBaHue IInanupyemble pe3yabTaThl OCBOCHHS THCHUIINHBI
(popmupyembIX
KOMIeTeH Uil Oo0mue JucuunIimHaApHbIe
OK 01. Beibupath B gactu Tpy10BOTO BOCIIUTaHUSA: | Y MEHUS:
CHOCOOBI peLIeHUs - TOTOBHOCTb K  TpYyAy, |-BlalieThb METOAAMHU
3aja4 OCO3HaHUE LIEHHOCTHU | JOKa3aTeJIbCTB, JIrOpuTMaMu
npogeccuoHaIbHOM | MacTepcTBa, TPYA0JIIO0HE; pelLeHus 3ajay; yMeHue
JESITENIbHOCTH - TOTOBHOCTb K aKTHUBHOH | (hOpMYIHPOBATH OIIpe/IEeICHMS,
IPUMEHHUTENBHO K NESITeIbHOCTH TEXHOJIOTUYECKON | aKCMOMBI M TEOPEMBI, NPUMEHATh
pa3IMYHBIM U COLMAJIbHOM HANpaBIEHHOCTH, | X, IPOBOAUTH JOKa3aTEJIbHbIE
KOHTEKCTaM. CIOCOOHOCTh ~ MHUIMHMPOBATH, | PACCYXKIEHHsI B XOJE peIICHUs
IUIAHUPOBATh M CaMOCTOSITENILHO | 3a7ady;
BBINOJIHATD TaKylo |- yMETb ONEpPUPOBATH MOHATUSIMHU:
JESITENIbHOCTD; CTENeHb YHuClia, JIorapupM YMCIa;
- HHTEpEC K pa3InyHbIM cepaM | yMEHHE BBINOJIHATh BbIUMCIICHUE
npoeCcCHOHATBLHON 3HaYeHUH W  MpeoOpazoBaHUA
JeSITeNbHOCTH, BBID@KEHUI CO CTENEHAMU U

OmmageHne  yHHMBEpCAJIbHBIMH | lorapupmMamu, mnpeoOpa3oBaHUs
y4eOHbIMM  II03HABaTEJbHBIMU | APOOHO-PALMOHAIBHBIX

JNENCTBUSAMM: BBIPAKCHU;

a) 0a30Bble  JIOTMYECKHE |- YMETh ONEPUPOBATH MOHATUSIMMU:
JeUCTBUS: panvoHaIbHbIe, UPPALUOHAIBHEIE,
- CAaMOCTOSATEJIBHO II0Ka3aTeNbHbIE, CTEIICHHBbIE,
(dbopmynHrpoBaTh U | morapupMuvecKue,
aKTyaJlu3UpOBaTh npo0seMy, | TPUrOHOMETPUUYECKHE YpaBHEHMS

paccMaTpuBaTh €€ BCECTOPOHHE; | M HEPAaBEHCTBA, UX CUCTEMBI,
- YCTaHABJIMBATh CYILECTBEHHBIH |- YMETh ONEPUPOBATh NOHATUSMH:
NpU3HAK WM OCHOBaHUS s | GYHKUWS, HETIpepbIBHAS (YHKINA,

CpaBHEHMsl, KJacCU(PUKALMU U | IPOU3BOJHAS, nepBooOpasHas,
000011eHNS; OIpe/CICHHbI UHTETpall; YMEHUE
- OIIpeNeIIATh LEJIN | HAXOUTh IPOM3BOJIHBIE
JESTEIbHOCTH, 3aJ1aBaTh | AJIEMEHTapHBIX (byHKIHH,
napamMeTppl M KPUTEpUH MX | UCIIOJIB3YS CIpaBOYHbIE
JOCTUIKEHUS], MaTepUabl; UCCIIEJIOBATh B




- BBISIBIISAITh 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B
paccMaTpuBaeMBbIX SIBJICHHSIX;

- BHOCUTD KOPPEKTUBBI B
JIEATEIILHOCTD, OIICHUBATH
COOTBETCTBUE pE3yNbTaTOB
LIEJIsIM, OIICHUBATh PUCKH
MOCJIEACTBUI IeITEILHOCTH;

- pa3BHUBaThH KpeaTHBHOE
MBIIIUIEHHE npu pelieHun
YKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC HCCIICIOBATEIIHCKUE
JIEUCTBHS:

- BIaJIeTh HaBBIKAMH  y4eOHO-

HCCIIeI0BAaTEIbCKOM u
MPOEKTHOMN JIeSITENBLHOCTH,
HaBBIKAMH paspenieHus
npooem;

- BBISIBIISITE MPUYUHHO-
CJIeICTBEHHEIC CBS3U n
aKTyaJIN3UPOBATH 3ajady,
BBLIJBUTATh TUIOTE3Y ee

peliCHus, HaXOAWUTb apryMCHTLI
JJIA JOKa3aTcCjIbCTBa CBOHX

YTBEPKJICHHI, 3a71aBaTh
rnapameTpbl H KpUTEPUHU
peLICHHUS;

- AHAJIU3UPOBATH MOJYYEHHBIE B
pAI(S peleHus 3a7auH
pe3yabTaThl, KPUTUYECKU

OIICHUBATh HX OOCTOBCPHOCTD,
NNPOrHO3UPOBATL H3MCHCHHUEC B
HOBBIX YCJIOBUAX;

- YMETb MNCEPEHOCHTHL 3HAHUSA B

MMO3HABATEIBHYIO u
MPAKTUYECKYIO obmactu
JKU3HEACATEIbHOCTH;

- YMEThb WHTETPUPOBATH 3HAHUS
u3 pa3HBIX MIPEIMETHBIX
obacrei;

- BBIJBUTATH HOBBIE  WJIEH,
npeJiarath OpUTHHAIILHBIC
MTOJIXOJTBI U PEIICHUS;

u CITIOCOOHOCTH ux
HCIIOJIb30BaHMS B

[O3HAaBaTEJIbHON W COIHAJIBHOU
MPaKTHUKE.

IpOoCTeNIINX ciiydasx (QyHKIUU Ha
MOHOTOHHOCTb, HaXOAWTh
HauOONbIINE W  HAWMEHBIINE
3Ha4eHus  (QyHKOMHA;  CTPOMUTH

rpaduKu MHOTOYJICHOB c
UCTIONIb30BaHUEM ammapara
MaTeMaTHIECKOTO aHaJIN3a;

IPUMEHATH  MPOU3BOJHYIO IIpHU
pelleHnr 3aJad  Ha JBUKCHHUE;
pearb IIPAKTHKO-
OpUEHTHpPOBaHHbIE  3a/Jayd  Ha
HauOoJbIIME M  HaMMEHbIINE
3HAYEHMs, Ha HAXOXKJEHUE IyTH,
CKOPOCTH U YCKOPEHHUS;

- YMETh ONEpUpPOBATH MOHATHSIMHU:

panuoHaIbHas byHKIHS,
NoKa3aTeslbHas byHKIWS,
CTETNeHHAs byHKIMS,
norapudmuyeckas byHKIWS,

TPUTOHOMETpUYECKHE  (DYHKIUH,
oOparHble  (YHKIHMH;  yMEHHE
CTPOUTh  TIpaUKU  U3YUYEHHBIX
(GYHKIHMM, UCIIONIb30BaTh rpaduku
OpU  M3Y4YEHUH IMPOLECCOB U
3aBUCUMOCTEH, IIpU  pELICHUU
3ajad M3 JIpYIMX  y4eOHbIX
IIPEAMETOB M 3aJa4 U3 pPeaJbHON
KHU3HHM; BbIpaXaTb (opMyJamMu
3aBUCHUMOCTH MEXy BETMUMHAMU;
- YMETb pelaTh TEKCTOBBIE 3a7jauu
pa3HbIX TUIIOB (B TOM 4YHUCIIE Ha
OpPOLIEHTHI, JOJM M 4YacTd, Ha
JIBUKEHHE, paboTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIOTH, 3aJa4u
u3 o0JacTy ynpaBieHUs JTNYHBIMU
U CeMEWHbIMH  (QUHAHCAMU);
COCTaBJISATh BBIpaXKEHMUS,
YpaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBl [0 YCIIOBHIO 3a/1ayH,
UCCIIEI0BaTh MOJIyYeHHOE
peleHue U OLICHUBATH
HpaBJO0I00HOCTh Pe3yJIbTaTOB;

- YMETh ONepUpPOBaTH MOHATUSIMHU:

cpenHee apuMeTHIECKOE,
MeanaHa, HauOoJIbIIIEE Hu
HaVMEHBIIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS, CTaHJIAPTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa;
YMGHI/IC HU3BJICKATh,

UHTEPIPETUPOBATh HH(OPMALIHIO,
IPEJCTaBICHHYI0 B TaOluLax, Ha
JMarpaMmmax, rpadukax,
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OTPaXKaIOIIYyI CBOKWCTBA PEATbHBIX
MIPOIIECCOB u SIBIICHUM;
MPEeACTaBISATh  HHPOPMAIMIO €
MOMOIIbIO TAaOJUIl U JUarpamm;

UCCIIEI0BaTh CTaTUCTUYECKHE
JaHHble, B TOM  4YHCIE C
IIPUMEHEHUEM rpaduyeckux

METOJIOB U JIEKTPOHHBIX CPEACTB;
- YMEThb ONEpUPOBAThH MOHATUAMM:
CIyYallHBI ONBIT M CIy4alHOE

coObITHE, BEPOSATHOCTH
CIly4ailHOTO  COOBITHS;  yMEHHE
BBIYHUCIISITH BEPOSTHOCTD c

UCIIONb30BaHUEM  TpaHUyecKux
METO/IOB; TPHUMEHATH (HOPMYJIBI
CIIOYKEHUS u YMHOEHUS
BEPOSITHOCTEH,  KOMOMHATOpHBIE
bakTel U GOPMYIBI IPU PELICHUH
3aa4; OLEHUBATH BEPOSTHOCTH
pEaNbHBIX COOBITHIl; 3HAKOMCTBO
CO CIyJyailHBIMH  BEIMYMHAMHU;
yMEHHE TPUBOJUTH  IPHUMEPEI
OPOSIBJIGHUST  3aKOHa  OOJBIINX
qHCen B HPUPOTHBIX u
OOIIECTBEHHBIX SIBJICHUAX;

- YMETh ONEPHPOBATH MOHATHIMU:
TOYKa, npsMasi, TUTOCKOCT,
NPOCTPAHCTBO, JABYTPAaHHBIN yrod,
CKPEIIMBAIOIINECS npsSIMbIE,
napauIeIbHOCTD u
NEePIEHIUKYIIPHOCTh TPSIMBIX U
TUTOCKOCTEH, yroi MEKTY
OPSMBIMH, YTOJ MEXIY MPSIMON U
IUIOCKOCTBIO, yrom MEXKTY
IUIOCKOCTSIMH, ~ PAacCTOSIHHE  OT
TOYKH JI0 TJIOCKOCTH, PacCTOSIHUE
MEXIY TpSIMBIMH, PacCTOSHUE
MEKTy IUIOCKOCTSMU;

yMEHHE UCTIOJIb30BaTh npu
pelIeHnH 3aa4 U3yYCHHBIC (PaKThI
U TEOpPEeMBI IJIAHUMETPUH;, YMEHHE
OLICHMBAaTh pa3Mepbl  OOBEKTOB
OKPY’KaIOIIeTo MUPA;

- YMETh ONEPHPOBATH MOHATHIMU:

MHOTOTPaHHUK, ceueHue
MHOT'OI'paHHHKA, KyO,
napasuieyenumne, npusma,

nupamuaa, GUrypa u moBepxHOCTb
BpaIleHNs, IWINHAP, KOHYC, IIap,
chepa, CeueHus burypsl
BpAIICHHS, IUIOCKOCTB,
Kacarouiascsi  cdepsl, IMIMHAPA,




KOHycCa, IUIOMIaZb IIOBEPXHOCTH
NUpaMuAbl, TPHU3MBL,  KOHYCa,
IWINHApPA,  IUomanas  chepsl,
o0beM Kyba, TPSIMOYTOJBHOTO

napaienenuresaa, MTUPAMH/IBI,
OpU3MbI,  LOWIMHApPA,  KOHYcCa,
mapa; yMEHUe n300paxkarthb

MHOTOTPAaHHUKH U TIOBEPXHOCTHU
BpaIIeHUs, UX CEYEHUsI OT PYKH, C
MOMOIIIBIO YepTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh
CHUMMETPUI0O B  MPOCTPAHCTBE;
yMEHHE pacro3HaBaTh
MpaBUJIbHBIE MHOTOTPAaHHUKH,
yMETh ONEPUPOBATH MOHATHIMHU:
JIBUKCHUEC B TMPOCTPAHCTRBE,

no100HbIE ¢burypsl B
POCTPAHCTBE; HCTIOJTB30BATh
OTHOIIICHHE TToma e
MOBEPXHOCTEN " 00BbEeMOB

NoJOOHBIX (QUTyp TPHU pelIeHUuU
3ajay;

- YMETh BBIYUCIIATH
TEOMETPHYCCKHE BEJIMYHMHBI
(nmuHA, yroi, IJIOWAAb, O0BEM,
IUIOIIAb MIOBEPXHOCTH),

UCTIONIb3Ys U3yUYeHHbIE (POPMYJIIBI U
METO/IBI;

- YMETb ONEpUPOBATH MOHATUIMMU:
IPSIMOYTOJIbHAS cuctema
KOOpAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPJAMHATBl  BEKTOpA,
CKaJsIpHOE IIPOU3BENEHUE, YIOJl
MeXIy BEKTOPAMH, cymMma
BEKTOPOB, NPOU3BENCHUE BEKTOpa
Ha YHCJIO0; HAXOAWTHh C MOMOIIbIO
U3yUYeHHBIX (OPMYJI KOOpPAMHATHI
CepeIuHbl OTpE3Ka, pPaccTOsHUE
MEXy IBYyMsI TOUKaMU;

-yMeThb BBIOMpPATh OAXOJSALIMIMA
W3YYEHHBI METOJA Ul PELICHUs

3aga4u, pacrno3HaBaTb
MAaTEMATUYCCKUC Cl)aKTLI u
MaTEMaTHYCCKHE MOACIHN B

MMPUPOIAHBIX u O6H_ICCTBCHHLIX
SABJICHUAX, B HCKYCCTBC, YMCHHC

MPUBOAUTH IPUMEPDI
MaTeMaTHYECKHUX OTKPBITUI
POCCUICKOM u MHPOBOU
MaTE€MaTU4YECKON HAyKH.
OK 02. cnonb3oBaTh | B 0o0nacTi 11eHHOCTH HAy4YHOTO | YMEHHS:




COBPEMEHHBIC
Cpe/CTBa MOUCKA,
aHanm3a u
UHTEPIPETALUU
UHpOpPMaLIUH, U
UH(POPMALIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUSI 32144
pohecCHOHATLHOM
JeSITeTIbHOCTH.

MO3HAHHMS:
- ¢(hOopMUPOBAHHOCTD
MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HaYKH u
0011eCTBEHHON MIPAKTHKH,
OCHOBAaHHOTO  Ha  JIHAJIOTe
KYJIbTYD, CIIOCOOCTBYIOIIETO

OCO3HAaHMIO CBOEr0 MecTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE S3bIKOBOM
W YHUTATEIBCKOW KYJIBTYpPhl Kak
cpeacTBa B3aUMO/JIeHCTBUS
MEXIy JIOABMH W TIO3HAHUS
MUDA;

- OCO3HAaHHE LEHHOCTH Hay4HOU
NesITeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh  MPOEKTHYIO |
HCCIIEI0BATENBCKYIO
JeSITeTbHOCTh UHINBUAYAIBHO U
B TpYIIIE.

OBnaneHrne  yHUBEPCAJIbHBIMU
yu4eOHbIMM  TO3HABaTEJIbHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ nHpOpMaIIHeii:

- BJIQJICTh HABBIKAMH TIOTYYCHUS
uHpOpPMALlMM U3 HCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHaJu3,
CHCTEMaTH3aIINIO "
UHTEpHpeTalul0  UHPOpMaLUU
pa3NMMYHBIX BUAOB U (opm
NIPEJCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3nuYHbIX (opmarax ¢ y4eToM
Ha3HauYeHUs WHPOpPMALUU U
LIEJIEBOM  ayIUTOpUH, BBIOHpas

ONTUMAJIbHYIO bopmy
NpeICTaBICHUS "
BU3YyalIN3alIiH;

- OLICHHUBATh JOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(bOpMaIII/II/I, €C
COOTBCTCTBUC IMPpaBOBbBIM nu
MOPAJIbHO-3TUYCCKUM HOPMaM;

- HCII0JIb30BATh CpencTBa
MH(OPMaLIMOHHBIX u
KOMMYHMKAIIMOHHBIX
TEXHOJIOTUU B pelLIeHnn
KOTHUTHUBHBIX,
KOMMYHHKaTUBHBIX

OpraHnu3allMOHHBIX 3aJa4 C

- YMEThb ONEPUPOBAThH MOHATUAMM:

panuoHaIbHas byHKIMS,
NoKa3aTeslbHas byHKIWS,
CTENeHHAs byHKIMS,
norapudmuyeckas byHKIWSA,

TPUTOHOMETpUYECKHE  (DYHKIHUH,
oOparHble  (YHKIHMH;  yMEHHE
CTpOUTh  TIpaUKH  M3YUYEHHBIX
(GYHKIMM, UCIIONIB30BaTh rpaduku
IPU HW3Y4YEHHH TPOLECCOB U
3aBUCUMOCTEH, IIpU  pELICHUU
3ajad = M3 JIpYIMX  y4eOHbIX
IIPEAMETOB M 3aJa4 U3 pPeaJbHON
KHU3HHM; BbIpaXaTrb (opMyJamu

3aBUCHUMOCTH MCXKOY
BEJINYNHAMU;

- YMETb OIIEpUPOBATH MOHATUSAMH:
TOXJIECTBO, TOX/IECTBEHHOE
npeoOpaszoBaHue, ypaBHEHHUE,

HEpaBEHCTBO, CHUCTEMa ypaBHEHUH
N HCPABCHCTB, PABHOCHUJIBHOCTH
YPaBHEHMI, HEPABEHCTB U CUCTEM,
panuoHalIbHEIE, UppPaLlMOHAIBHEIE,
NOKa3aTelbHbIE, CTETICHHBIE,
norapudmuyeckue,

TPUTOHOMETPUYECKHE YpaBHEHMUS,
HEpAaBCHCTBA U CUCTEMBI, YMCTH
pelath ypaBHEHMs, HEpaBEHCTBA
U CUCTEMBl C  IOMOUIbIO
pasIMYHbIX  MPHEMOB;  pelaTh

ypaBHEHUS, HEPaBEHCTBA u
CUCTEMBI c rapamMeTpoM;
IIPUMEHSATH ypaBHEHUS,

HEpPaBEHCTBA, WX CHUCTEMBI s
pELICHHs] MAaTeMaTUYECKUX 3a1ad
U 33/a4 U3 pa3iINyuHBIX oOyacrteit
HayKH U peaIbHOM KU3HU;

- yMeTh CBOOOIHO OIEPUPOBATH

TOHSATHSIMH: JIBIDKEHHE,
napaJuIenbHBIN NepeHoc,
CUMMETpHsI Ha TUIOCKOCTH H B
IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue noaoousi,
no100HbIe burypsr; YMETh
pacro3HaBaTh paBHbBIE "
no00HbIe (QUTYPBI, B TOM YHUCIE B
pUpoze, HCKYCCTBE,
ApXHUTEKTYypE; yMETb
UCTIONIB30BaTh ~ TE€OMETPUYECKHE
OTHOIIICHHS, HaXO/IUTh
TreOMETPUIECKUE BEJTMYNHBI

(ITMHA, YTOJ, IUIOMIAah, O00BEM)




coOroieHrEeM TpeOoBaHMI
SPrOHOMHUKH, TEXHHUKH
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeH s, TPaBOBBIX
U OTHYECKUX HOPM, HOPM
nH(OPMaLMOHHON
0e30IacHOCTH;

- BJIaJeTh HaBBIKAaMH
pacrio3HaBaHWs W 3aIIUTHI
nH(popManuu, HTHPOPMAITHOHHOM
0€30MacCHOCTH JIUYHOCTH.

IpU pPELUICHUH 3aJa4 K3 OPYTHX
y4eOHBIX  TPEIMETOB U U3
pEATbHOM JKU3HH.

OK 03. IltanupoBaTh
U PeaTn30BbIBATH
coOCTBEHHOE
npoecCuoHaIbHOe U
JMYHOCTHOE Pa3BHUTHE,
PEITPUHUMATEITBCKY
10 JICATEIILHOCTh B
pohecCuoHaTBHOU
cdepe, HCIOITB30BaTh
3HAHUSA T10
(dbuHaHCOBOM
IPaMOTHOCTH B
pas3INIHBIX
KUZHEHHBIX
CUTYAIIHSIX.

B o0JacTu JTyXOBHO-
HPaBCTBEHHOI'O BOCTIMTAHMUS:

- ¢hopMHPOBAHHOCTH
HpaBCTBeHHOFO CO3HaHHA,
TUYECKOTO ITOBEICHUS;

- CIIOCOOHOCTH OLIEHUBATh
CUTYAITHIO u PUHUMATH
OCO3HAHHBIE pelieHus,
OPUEHTHPYSICh Ha MOpPAIbHO-
HpaBCTBeHHBIC HOpMBI nu
LIEHHOCTH;

- OCO3HAHHE JMYHOTO BKJIaJa B
MMOCTPOCHHUE YCTOHYHMBOTO
Oynyero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOMM poauTeNsiM ©  (WIH)

APyTum YJICHaAaM CCMbU,
CO3JaHNI®0 CEMBUM Ha OCHOBC
OCO3HAHHOTO IIPUHATHA

LICHHOCTEN CEMEWHOW >KHU3HU B
COOTBETCTBUH C TPAJAUIUSIMHU
HaponoB Poccuu;

OBnaseHne  yHUBEPCAJIbHBIMU
PEryJsSTUBHBIMU JICHCTBUSIMHU:

a) cCaMOOpraHMU3aIHs:

- CaMOCTOSITEIBHO
OCYIIECTBIISITh TO3HABATEIHHYIO
NeSITEIHLHOCTD, BEISIBIISITH
pOOJIEMBI, CTaBUTH u
dbopMmynupoBaTh  COOCTBEHHBIC
3ajaun B 00Opa3oBaTeNnbHOM
NESATEIPHOCTH M JKM3HEHHBIX
CUTYaIusX;

- CAMOCTOSITEJIbHO  COCTaBIISITh
IUIaH  pElIeHUs MpOOJEeMBI C
Y4€TOM HMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MPEANIOYTEHU;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUIM;

CHOocOOCTBOBATH

YMeHus:

- YMETh ONEPHUPOBATH MOHATUSIMH:
palMoHaNIbHBIC, UppallMOHATIbHbIC,
rmokazaTeabHEbIE, CTCIICHHEIE,
norapupMHUUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPHUPOBATH MOHATUSIMH:

MHOTOTPaHHHK, CeYeHHe
MHOTOTpaHHHKa, KyO,
napasuleNenuresn, npu3Ma,

nupamuia, GUrypa u moBepxXHOCTh
BpaIlIeHHs, WINHID, KOHYC, HIap,
cdepa, CeUeHus burypsl
BpAIlICHHS, TUIOCKOCTH,
Kacaromasicsi cepsl, IMIMHAPA,
KOHyCa, IUIONIaJb ITIOBEPXHOCTH
NUpaMUbl, TPHU3MBI,  KOHYCa,
OWIMHIpa,  Iuomans  chepsl,
o0beM Ky0a, TPSIMOYTOJIBHOTO

napajuienenunesaa, MApaMUIBbI,
OpU3MbI,  LWIKWHIpA,  KOHYCAa,
napa; YMEHUE n300paxarhb

MHOTOI'PAHHUKHA M IIOBEPXHOCTH
BpAILlEHUs, X CEUYEHUS OT PYKH, C
IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB UM DJIEKTPOHHBIX
CPEICTB; yMETh  PAaCIO3HABaTh
CUMMETPUIO B  TIPOCTPAHCTBE;
YMETb pAaCIIO3HABATh NPABUIbHbBIC
MHOTOTPaHHHKH;

- YMETb OIEpUPOBAThH MOHATUAMM:
IPSIMOYTOJIbHAS cucrema
KOOpPJMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATBI  BEKTOPA,
CKaJsIpHOE IPOU3BEIEHUE, YIOll
MEXIY BEKTOPAMH, cymMma
BEKTOPOB, IPOU3BEJICHUE BEKTOpa
Ha 4YKCJIO; HAXOAWTH C IOMOUIBIO
U3YYEHHBIX (OpPMYJ KOOpAUHATHI
CEpEeIMHbl  OTPE3Ka, PAaCCTOSHUE




(OpPMHUPOBAHHUIO ¥ TIPOSIBICHUIO
HIMPOKON JPYAMIIMKA B PA3HBIX
00/1acTIX 3HAHWM, IIOCTOSHHO
TOBBIIIATH CBOU
o0pasoBaTenbHbIN u
KyJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

HCIOJIb30BAaTh MIPUEMBI
pednexcun TUTSt OIICHKH
CUTyalluu, BBIOOpa  BEpPHOTO
pelIeHus;

- yMeTh OILIGHUBaTh PHCKU H
CBOEBPEMEHHO MIPUHUMATH
pelIeHus TI0 UX CHUKEHHIO;

B) SMOLIMOHAJILHBIA ~ WHTEIIJICKT,
TIpeIMOJIararo i
c(hOpMHUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIIHUH,
BKJIIOYAIOLIEH  CTPEMIICHHE K
JNOCTHKEHHUIO 1IEeTH U YCIexy,
ONTUMHU3M,  HWHHIMATUBHOCTD,
yMEHHE JeiCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

- DMIIATHH, BKJIIOYAOIIEN
CIIOCOOHOCTD MMOHUMATh
SMOIIMOHAJILHOE COCTOSIHHE
JIpYTUX, Y4YWUTBIBATH €ro IIpU
OCYIIIECTBICHUH

KOMMYHHUKAITUHU, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEIKUBAHUIO;
- COLIMAJIbHBIX HaBBIKOB,
BKJTFOYAIOIIIX CIIOCOOHOCTh
BBICTpaWBaTh  OTHOLICHHS  C
OPYTUMH JTIOJbMHU, 3a00TUTHCH,
MIPOSBIIATH UHTEPEC U pa3peliaTh
KOH()ITUKTBL.

MCXKAY ABYMs TOYKaMH.

OK 04. D¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboTath B
KOJUIEKTHBE U
KOMaHJI€.

- IPUHAMATh LA COBMECTHOMU
JESATEIILHOCTH, OPraHU30BBIBAThH
U KOOPAMHHUPOBATh JEUCTBUS IO
€€ JOCTIKCHHMIO: COCTaBJIATH
IJIaH JIEUCTBUM, pacHpencisarh
poim ¢ y4eTOM  MHEHUH

Y4aCTHUKOB 00cyX1aTh
pe3yJIbTaThI COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH U BBIMOIHSITD
paboTy B YCIIOBHUSIX pEaJIbHOTO,

BUPTYAJILHOTO "
KOMOWHUPOBAHHOTO
B3aUMO/ICHCTBHS;

- OCYIIECTBIIATh MIO3UTUBHOE

CTPATCTUUCCKOC ITIOBCACHUC B

YMmeHus:

- YMETb ONEpPUPOBATH MOHATHUIMMU:
CIy4YalHBIM OMNBIT W CIy4anHOE

coObITHE, BEPOSTHOCTD
CIlydaifHOrOo  COOBITHSI;  yMETh
BBIYHCIIATH BEPOSITHOCTD c

UCTIONIb30BaHUEM  TpadHuyecKux
METOJIOB; TMPHUMEHATh (HOPMYIIBI
CIJIOKCHUS U YMHOXKEHUS
BEPOSITHOCTEH,  KOMOWHATOpHBIE

GbaxTel 1 GOPMYIBI MIPH

3a/1a4; OLICHUBAThb BEPOSITHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMM  BEJIUYMHAMU;

YMEHHE  IPUBOJIUTH
IIPOSIBJIICHUS.  3aKOHA

peleHnn

MIPUMEPHI
OOJIBIIINX
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PAa3IIUYHBIX CUTyaluix,

TPOSIBIISTH TBOPYECTBO u
BooOpakeHue, OBITh
MHHUITAATHBHBIM.

OBnaseHrne  yHUBEPCAJIbHBIMU
PETYISATUBHBIMU JIEHCTBUSMMU:

0) mpuHsATHE Cce0S W JAPYrux
JTIoNIeN:

- IPUHAMATH MOTHUBBI u
apryMeHThl JIpyTux JroAed mnpu
aHamn3e pE3yNIbTaToB
NesITeIbHOCTH;

- TMpuU3HaBaTh CBOE TPaBO U
mpaBo  ApyTrux Joaed  Ha
OIIUOKHU;

- pa3BHUBAaThH CIIOCOOHOCTH
MOHUMATh MHP C TO3UILUU
JPYroro 4enoBeKa.

yuce B IPUPOJTHBIX u
OOIIECTBEHHBIX SBIICHUSX;

- yMeTb CBOOOJHO OIEPUPOBATH
MOHATUSIMU: CTENEHb C IEJIbIM

IIOKa3aTcCJIEM, KOpPCHDb
HaTypaHLHOﬁ CTCIICHU, CTCIICHBb C
panuoOHaJIbHBIM IIOKa3aTecyieM,

CTelleHb € JeWCTBUTEIbHBIM
(BeIleCTBEHHBIM)  TIOKa3aTeleM,
Jorapugm 4Yucia, CUHYC, KOCUHYC
¥ TaHTEHC TIPOM3BOJIBHOTO YUCIIA;

- yMeThb CBOOOJIHO OIEPUPOBATH
noHATHsIMH:  Tpaduk  QyHKIHH,
oOpaTHass (QYHKIHS, KOMITO3UIUS
byHKIME, JuHeWHas (QyHKUuS,
KBaJpaTHUYHas byHKLU,
cTerieHHast (QYHKIHMS € IeTBIM
HoKa3aTeseM,
TPUTOHOMETPUYECKHE  (PYHKIUH,
oOpaTHbIE  TPUTOHOMETPUYECKHE
byHKIMH, MOKa3aTeslbHas |
norapudmuyeckas byHKIUY;
YMETb CTPOUTH I'paUKK QPYHKIUMH,
BBINOJIHATh npeoOpa3oBaHus
rpaduKoB QyHKIIHI;

- yYMeThb MHCIIOJIb30BaTh TIpaduKu
byHKIMI TUIst U3yYCHHUS
IpOILIECCOB U 3aBUCHUMOCTEH Npu
pemeHnH  3a7a4 W3 OPYTUX
yu4eOHbIX  NpeAMeToB M U3
peanpHOM  JKHM3HHM;  BBIPAXKaTh
dopMynaMu 3aBUCUMOCTH MEXAY
BEJIMYMHAMU;

- CBOOOIHO OTIepUPOBATH
NOHATHSIMH: YETHOCTH (DYHKIHH,
NEePHOANIHOCTh byHKIHH,
OTPaHUYEHHOCTH GbyHKIHH,
MOHOTOHHOCTB byHKIHH,
KCTPEMYM GbyHKIIH,
HauOonpllee W HaWMEHbIIee
3HAYEHUS byHKIUN Ha

IIPOMEXYTKE; YMETb IPOBOJIUTH
ucclieoBaHue (QyHKIIHH;

- YMETH MCIIOJIB30BAaTh CBOMCTBA U
rpadukyn QYHKIHMNA Ui pEHIeHUs
YPaBHEHHUI, HEPABEHCTB U 3aJay ¢
napaMeTrpaMu; Hu300paxarb Ha
KOOpPAMHATHOM IUIOCKOCTH
MHOXKECTBA PELICHUI ypaBHEHUH,
HEPABEHCTB U UX CUCTEM.

OK 05. OcymiecTBisTh
YCTHYIO H

B oOnactu 3CTETHUECKOTO
BOCIIUTAHUSA

- YMETh ONEpUPOBATH MOHATHIMMU:
cpenHee apudmeruyeckoe,
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MMMCbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCy1apCTBEHHOM
si3pIke Poccuiickoi
denepannu C y4eToM
0COOEHHOCTEH
COIIMATLHOTO B
KYJIBTYPHOTO
KOHTEKCTA.

- 9CTETUYECKOE OTHOIICHUE K
MHUpY, BKIIOUYasi ICTETUKY ObITa,
HAyYHOTO WM  TEXHUYECKOTO
TBOpYECTBa, CIOPTa, Tpyda H
OOIECTBEHHBLIX OTHOIICHHIA;

- CIOCOOHOCTh ~ BOCTIPUHUMATH
pa3IuYHbIC BUIBI HCKYCCTBA,
TPaIUIUU U TBOPYECTBO CBOETO
W JIPpyruX HApOJOB, ONIYIIATh
SMOLIMOHAIIBHOE  BO3JICHCTBHE
HCKYCCTBA;

- yOeXJIEeHHOCTh B 3HAYUMOCTHU
UIT  JAYHOCTA M OOIIecTBa
OTEYECTBEHHOTO M  MHPOBOTO
HCKYCCTBa, THUYECKUX
KYJbTYPHBIX Tpaxuui u
HapOJHOTO TBOPUYECTRBA;

- TOTOBHOCTh K CAMOBBIPQKEHHUIO
B pasHBIX BHJAX HCKYCCTBA,
CTpeMJICHHE MPOSIBIISITH
KadecTBa TBOPUYECCKOW JTMUHOCTH;
OBnaseHue  yHUBEPCAIbHBIMH
KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOIIeHuE:

- OCYIIECTBIIATh KOMMYHHKAIHH
BO Bcex c(epax jKU3HH;

- pacnio3HaBaTh  HeBepOallbHbIE
cpencTBa OOIICHHS, IMTOHUMATH
3HAYCHUE COLMAJIBHBIX 3HAKOB,
pacrno3HaBaTh MIPEAMTOCHIITKH
KOH(MIUKTHBIX ~ CUTyalluii |
CMSITYATh KOH(JIUKTEHI;

MeanaHa, HauOoJIbIIIEE Hu
HaVMEHBIIIEE 3HAYCHUS, pa3Max,

aucrepcus, CTaHAapTHOC
OTKJIOHCHHUEC YHCJIO0BOI'O Ha60pa;
YMCHUE H3BJICKATh,

UHTEPIPETUPOBATh HH(OPMALIHIO,
IpPEJCTaBICHHYI0 B TaOnMLax, Ha

Juarpammax, rpadukax,
OTPaXKaIOIIYI CBOWCTBA PEATbHBIX
MIPOIIECCOB u SBIICHUM;

MPEeACTAaBISATh  HHPOPMALMIO €
MOMOIIbIO TAaOJUIl U JUarpamm;

UCCIIEI0BaTh CTaTUCTUYECKHE
JaHHble, B TOM  4YHCIEe C
IIPUMEHEHUEM rpaduyeckux

METOJIOB U IEKTPOHHBIX CPE/ICTB;
- YMETh ONEPUPOBATH HOHATUAMMU:
TOUKa, npsimMas, TJIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIoJI,
CKpEeIIHBaOIINecs npsiMbIE,
napauieIbHOCTh u
NEPIEeHIUKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEM, yroJ MEKTY
NPSIMBIMHU, YTOJI MEXKIY MPSAMOM U
IUIOCKOCTBIO, yroiu MEXIY
IUIOCKOCTSIMHM, ~ PacCTOSHHE  OT
TOYKH O TJIOCKOCTH, PacCTOSHUE
MEXIy TMpPSIMBIMH, PaCCTOSHUE
MEXIY IJIOCKOCTSIMU;

- yMeThb HCHONB30BaTh  IpH
pelIeHnH 3a/1a4 U3y4eHHbIE (DaKThI
U TEOPEMBI IJIAHUMETPUU; YMEHHUE
OLICHUBATh PasMEpPhbL O6’B€KTOB

- pa3BepHYTO u JIOTUYHO | OKPY’Karollero Myupa.

M3JIaraTh CBOKO TOYKY 3pPEHUS C

HCIIOJIb30BaHNEM SI3BIKOBBIX

CPEICTB.
OK 06. IIposBnsaTh B 4acTu rpakAaHCKOro | YMeHus:
IPaKJaHCKO- BOCITUTAHUSA: - YMETb pelIaTh TEKCTOBBIE 3aa4H
MaTPUOTUYECKYIO - OCO3HaHHE o0yyaroIMMHCs | pa3HbIX THUIIOB (B TOM 4YHCJE Ha
[IO3UIIUIO, pOoccuiCKOn IPAKJAHCKOW | MIPOLEHTHI, JOJIM M YacTH, Ha
JEMOHCTPUPOBATh UJCHTUYHOCTH; JBIDKEHUE, paboTy, CTOMMOCTb
OCO3HaHHOE - [ICJICHAINIPABIICHHOE  PAa3BUTHE | TOBAPOB W YCIYyT, HAJIOIH, 3a7a4d
MOBEJICHUE HA OCHOBE | BHYTPEHHEH MO3UIMU JIMYHOCTH | U3 00JACTH YIPABICHUS JTUYHBIMU
TpaJULMOHHBIX Ha OCHOBE IYXOBHO- M CEeMEWHBIMH  (HHAHCAMH);
00I11€4eIOBEYECKMX | HDAaBCTBEHHBIX LIEHHOCTEN | COCTABIATh BBIPAXECHMUS,
LIEHHOCTEH, B TOM HapoJ0B Pocculickoil | ypaBHEHMs, HEpPaBEHCTBA M UX

YHUCIIC C YIETOM
rapMOHU3AIIN
MEKHAIIHOHAIBHBIX U
MEXPEJIUTHO3HBIX
OTHOIIICHHUH,

denepanny, HCTOPUYECKUX U
HAallMOHAJIbHO-KYJIbTYPHBIX

TpaauIuii, dbopMupoBanue
CHUCTEMBI 3HAYUMBIX IIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,

CHUCTeMBl IO YCJOBHMIO 3ajaud,
HCCJIEIOBATh MIOJTy4YE€HHOE
pelieHue u OILICHUBATH
IPaBI0NO00HOCTh PE3YJIbTATOB;

- YMETh ONEPUPOBATH MOHITHSIMHU:
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NPUMEHSTH CTAaHIAPTHI
AQHTUKOPPYILIUOHHOTO
MOBE/ICHUS.

AHTUKOPPYILHOHHOTO
MHPOBO33PEHUS,
MPaBOCO3HAHHUS, SKOJIOTHYECKOU
KYJBTYpHI, CHOCOOHOCTH
CTaBUTH neian n CTPOUTH
YKU3HEHHbIE TIJIaHbI;

- OCO3HaHHE CBOMX
KOHCTUTYLUMOHHBIX  TNpaB W
00s13aHHOCTEH, yBaXKEHHE 3aKOHA
Y MIPaBONOPSAIKA;

- IPUHSATHE TPaIUIINOHHBIX
HalMOHAIbHBIX,
001IIe9eIIOBEYECKUX
TYMaHHCTUYECKUX u
JIEMOKPATUIECKUX [[EHHOCTEH;

- TOTOBHOCTD POTUBOCTOSITh
HJIE0JIOTHHI IKCTPEMH3MA,
HaIlMOHAJIN3Ma, KceHodoOuwu,
JTUCKPUMHHALIAN o
COILIATBHBIM, PEITUTHO3HBIM,
PacoBbIM, HAIIMOHAJIbHBIM
MPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO
NesATEeNbHOCTh B HHTEpecax
IpaXx/1aHCKOI0 oOmiecTsa,
y4acTBOBaTh B CaMOYNPABICHUU
B 00111e00pazoBaTebHON
OpraHu3aluu u JETCKO-
IOHOIIECKUX OpraHu3alusX;

- YMEHHE B3aUMOJIEUCTBOBATH C
COLIMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMH
1 Ha3HAUYECHUEM;

- TOTOBHOCTh K T'yMaHUTapHOU U
BOJIOHTEPCKOW JI€SITEIbHOCTH;
MaTpUOTHYECKOTO BOCITUTAHUS:

- c(OpMHUPOBAHHOCTh
pOCCUNCKON rpak1aHCKOU
UJEHTUYHOCTH,  NaTPUOTHU3MA,
YBaXEHUS K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTHU INEpea
Ponuuoii, ropmoctu 3a CcBOW
Kpai, cBor0 PoauHy, CBON S3bIK
U KyJIbTypy, MpOIUIOE H
HacTosIee
MHOT'OHAIIMOHAJIBHOTO  Hapoja
Poccuu;

- ICHHOCTHOE  OTHOILIEHHE K
roCy/1JapCTBEHHbIM  CHMBOJIaM,
HCTOPUYECKOMY M MPUPOJHOMY
HacJIeuIo, naMsATHUKAM,
TpaauuMsM  HapojoB Poccun,

OTIpeNieNIeHre, aKCHoMa, Teopema,
CJIEJICTBHE, CBOMCTBO, MpPHU3HAK,
JIOKa3aTeNbCTBO,  PAaBHOCHIIBHBIC
(bOpMyITHPOBKH; yMeTh
dbopmynupoBath ~ 0OpatHoe U
NPOTHBOIIOJIOXHOE YTBEPXKICHHE,

IIPUBOAUTH IIPUMEPBI 51
KOHTPIIPUMEPBHI, UCIIOJIb30BATh
METOJ MaTeMaTU4eCKON
WUHAYKLNN; IIPOBOJUTH
JTIOKa3aTeJIbHBIE PAaCCYXACHUS NpU
pelieHuy  3azad, OLICHUBATH
JIOTHUYECKYO MIPaBUIILHOCTh
pacCyXICHHU;

- yMEeTb CBOOOJIHO OIEPUPOBATH
MOHATUSMU: TOCIIE0BATEIHHOCTS,

apupmMeTHIecKast nporpeccus,
reoMeTpuiecKas nporpeccus,
0OECKOHEYHO yObIBaro1Ias
reoMeTpuiecKas MPOTPECCHS;
YMETh 3a71aBaTh

MOCJIEI0BATEILHOCTH, B TOM YHUCIIE
C  TOMOILIBI0  PEKYPPEHTHBIX
bopmya;

- yM€Th BBIOMPATH TOAXOMSIINMA
METOA JUIsl peLIeHus 3ajJauu;
IIOHUMAaHUEC 3HAYUMOCTHU
MaTeMaTHKU B U3y4EHUH
NPUPOJHBIX M OOIIECTBEHHBIX
IpOLIECCOB M SBJICHUH; yMETh
pacro3HaBaTh MIPOsIBJIEHUE
3aKOHOB MAaTE€MaTHUKU B UCKYCCTBE,
YMETh IIPUBOJIUTH HIPUMEPEI
MaTeMaTHYeCKUX OTKPBITHH
pOcCCuiCKOn 51 MHUPOBOM
MaTeMaTHYeCKOW HayKH.
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nocTikeHusiMm Poccun B Hayke,
HCKYCCTBE, cropre,
TEXHOJIOTUSIX U TPYIE;

- ujelHas yOeXKAEeHHOCTD,
TOTOBHOCTh K CIY)XCHHIO H
3aIlMTe OrTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;
OCBOCHHEIE 00y4aroIuMuUcCs
MEXIIPEAMETHBIC  TOHATUA |
YHUBEpCAJIbHbIE yueOHbIe
JIEHUCTBUS (perynaTuBHbBIE,
NO3HaBaTeNILHBIE,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH X
HCIIOIL30BaHUS B
MO3HABATENLHOM M COIMUATbHOM
MPaKTHUKE, TOTOBHOCTh K
CaMOCTOATEIILHOMY
TJTAHUPOBAHUIO u
OCYILECTBJIEHUIO yaeOHOU
JIeSITEILHOCTH, OpraHu3aIuu
y4eOHOrO0  COTPYAHHUYECTBA C
MeJarOTHYECKUMHA paOOTHUKAMHU
U CBEPCTHHUKaMH, K Y4acTHIO B
MMOCTPOEHUU  WHIUBUIYyATbHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOW, IPOEKTHOU
¥ COITMAJIbHOM JIEATEITHHOCTH.
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OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpYKaroIlIei cpeibl,
pecypcocOepereHuIo,
MPUMEHATH 3HAHUA 00
W3MEHEHUH KJIMMaTa,
TIPUHLIUTIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
nelcTBOBAaTh B
Ype3BbIYaHBIX
CUTYalUsX.

YMmeTs:

-He  [pUHUMATh  JCHCTBUSA,
IIPUHOCSIINE BpPEl OKPYIKAIOIIEH
cpene;

- YMETh MPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTHYCCKHE MMOCJICICTBUSA
NPEANPUHUMAEMBIX  JIEWCTBUM,
MpeIOTBpalaTh HX;

- paclupUTh OITBIT
IESTCILHOCTH  DKOJIOTHYCCKOU
HaIpaBJIEHHOCTH;

- pa3pabaThIBaTh IUIAH pPEUICHUS
npoOJieMbl C YYeTOM aHalu3a
HUMCIOIUXCA MaTCpUaJIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

- OCYILIECTBJIATH
TieJICHAPaBICHHBIN TTOUCK
MepeHoca CpeACTB U CIIOCOO0B
JICUCTBUSL B TIPOECCHOHATBHYIO
cpeny,

- yMETh TEPEHOCUTh 3HAHUS B

VYmMmenus:

- YMETb ONEepUPOBATh MOHATUSIMHU:
GyHKIMS, HeTpepbIBHAs (QyHKIUS,

NPOU3BOJIHAS, nepBooOpasHasi,
OTIpeNIeICHHBI MHTETpaN; yMETh
HaXOJINTh IPOU3BOIHBIE
3JIEMEHTAapHBIX byHKIUH,
UCTIONB3YS CIIPaBOYHBIE
MaTepuaibl;  HCCIenoBaTh B
NpOCTEHIINX caydasx (pyHKIUU Ha
MOHOTOHHOCTb, HaXOJIUTh
HauOONbIINE W HaWMEHbIINE
3Ha4eHUs1  (QYHKOMA;  CTPOHTH
rpaduku MHOTO4JICHOB c
HCTIONIb30BAHUEM ammapara
MaTeMaTU4eCcKOro aHaJIN3a;
OPUMEHSTh  TPOM3BOIHYIO  TpH
pelIeHNH 337a4 Ha JBIKCHUE,
pemaThb NPaKTHUKO-
OpPHEHTHPOBaHHBIE  33/laud  Ha
HauOoONbIINE W  HAWMEHBIINE

3HAYCHUs, HA HAXOXICHUC IIYTH,

[I03HABATEJIbHYIO U | CKOPOCTH U YCKOPEHHUS;
MPaKTUYECKYIO o0nacTu |- yMeTb ONepUpOBaTh MOHATUSIMHU:
KHU3HEAESTEIbHOCTH; JIBUKECHHE B IPOCTPAHCTBE,
- IpeAsiaratb HOBBIE MPOEKTHI, | MOJOOHBIE ¢burypsl B
OLICHHWBATh HWJEH C TO3MLHU | IPOCTPAHCTBE; UCIIOJIb30BaTh
HOBU3HBI, OpUTMHAIBHOCTH, | OTHOIIEHHE Iomaaein
MIPAaKTUYECKON 3HAYUMOCTH; ITOBEPXHOCTEN U 00BbeMOB
- 1aBaTh OILICHKY HOBBIM | MOAOOHBIX (UTYp TpPU PpEIICHUU
CUTYaLUsIM, BHOCHUTH | 3ajad;
KOPPEKTUBBl B JEATENBHOCTD, | - yMETh BBIYUCIISATD
OLIEHHBATh COOTBETCTBHUE | FEOMETPUUYECKUE BEJIMYMHBI
PEe3yIabTATOB LENISIM. (nmuHA, yrom, IJIOWAAb, O0BEM,
IUIOIIAb MIOBEPXHOCTH),
UCTIONB3YS U3y4eHHbIe (POPMYIIBI U
METO/IbI.
I[IK 1.2. IIpoBoauTh |- yMETh IEPEHOCUTHh 3HAHUS B | YMEHUSA:

paboTy MO LIeNEeBOMY |IIO3HABATEJIbHYIO U |-BIAJETh METOJIaMU
coopy, aHAIM3Y | IPAKTHYECKYIO o0yacTu | 10Ka3aTeNbCTB, AITOPUTMAMHU
UCXOJIHBIX  JIaHHBIX, |KH3HEICATEIHHOCTH, pelieHus 3a1a4; yMeHue
MOJTOTOBUTENILHOTO |- Mpeajiaratb HOBBIE MPOEKTHI, | (HOpPMyIHpPOBATH OMpPEEICHHUS,
MaTepuaa, OIICHMBATh MWJIEU C TIO3UIMU |aKCHOMBI U TEOPEMBI, IPUMEHSTh
BBITIOJTHSTD HOBU3HBI, OPUTHHAJIBHOCTH, |UX, IPOBOAUTH AOKA3aTEIbHBIC
HEO0OXOAUMBIE MPaKTUYECKON 3HAUUMOCTH; paccy>XJIeHHsI B XOJI€ peIICHUS
MPEIIPOEKTHBIE - JaBaThb  OIICHKY  HOBBIM |3ajad.
UCCJIEIOBAHMSI. CUTYaIIHsIM, BHOCHTH

KOPPEKTUBBI B JIEATEIBHOCTD,

OIICHUBATH COOTBETCTBHUE

PE3yNIbTAaTOB LESAM

-MCII0JIb30BaTh CpeacTBa

HH(}OPMaIMOHHBIX u
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KOMMYHHKAIIUOHHBIX

TEXHOJIOTHH B peleHUn
KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX u
OpraHM3aIMOHHBIX  331a4 ¢
COOJIIOIEHUEM TpeboBaHUit
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHEI,

pecypcocOepekeHtsl, MPaBOBBIX
U OTHYECKUX HOPM, HOPM

MH(pOPMaLMOHHON
0€30IaCHOCTH;

- BBISIBIISITD MIPHYUHHO-
CJIICACTBEHHBIC CBSI3U u
aKTyaJIM3UPOBATH 3asaqy,
BBIJIBUT'aTh TUIOTE3Y ee

peuieHus, HaXOAUTb ApPryMCHTBI
JJIA JOKa3aTCIbCTBA CBOHX

YTBEPKJICHHI, 3a71aBaTh
rnapameTpbl u KpUTEpUU
peLIeHHs.
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2. CTPYKTYPA U COJAEPKAHME OBLLIEOBPA3OBATEJBHOM
TV CTUTLIAHBI

2.1. O0beM JUCUMIJIMHBI U BU/IbI Y4e0HOI1 padoThI

Bup yueOHoii padboThI O0beMm B yacax

O06BemM 00pa30BaTEIHLHON MPOTPAMMBI TUCITATIITUHBI 232
B TOM 4HUCIJIIC:

1. OCHOBHOE cojiepKaHue 196
B TOM YHUCIJIE:

TEOPETHUECKOE 00yUEHUE 182
MPAKTUYECKHUE 3aHITHUS 14
2. [IpoeccroHaIbHO OPUSHTUPOBAHHOE COJIEPKAHUE (COACPIKAHME 36

MIPUKJIATHOTO MOIYJIS)

B TOM YHCIJIC:

TeopeTuiecKoe o0ydyeHue

MPAKTUYECKHUE 3aHITHUS 36
WHAWBUAYAIbHBIN TPOEKT aa
[TpomexyTouHas aTTectanus (IK3aMeH) 2

2.2. Conepkanue 001eo0pa3oBaTe/IbHON JUCHUIINHbBI

Pa3nea 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI.

Tema 1.1. Llenp u 3amaun MaTeMaTUKW TPU OCBOEHUHU CHENHAIbHOCTH. Yucia u
BBIYHCIICHHUS.

Ilenp u 3a7a4¥ MaTEeMAaTHKX NP OCBOEHUHU CIELMAIbHOCTH. ba30oBble 3HAHUSA U yMEHUS
[0 MaTeMaThKe B MpO(EeCcCHOHATFHOW M B IOBCETHEBHOM JnesaTenbHOCTH. JleiicTBus Han
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIIAMU, C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMH.
JleWcTBUS cO cTeneHAMHU, GOPMYIIbI COKPALICHHOTO YMHOXEHHSI.

Tewma 1.2. IIpouieHTHBIE BBIYMCIICHNS. Y DaBHEHUS U HEPABEHCTBA.

[IpocTbie mpolLEeHTHI, pa3Hble CHOcOOBl WX BBIYMCICHUA. JIMHeWHbIe, KBaJpaTHbIEC,
NpOOHO-JIMHEHbIE ypaBHEHHUSI U HEPABEHCTBA.

Tema 1.3. IlponeHTHBIE BBIYMCIEHUS B TNPO(ECCHOHAIBHBIX 3a7ayax (MPUKIIAIHOM
MOJYJIB).

IIpocTbie M croXHBIE NPOUEHTHI. [IpoleHTHbIE BBIYMCICHUS B MPOGECCHOHATIBHBIX
3a/ayax.

Tewma 1.4. Pemenue 3aga4. Bxo1HO! KOHTPOJIb.

Brruncnenus u npeoOpa3oBanus. Y paBHEHHs U HEpaBeHCTBA. ['eoMeTpus Ha TIIOCKOCTH.

Pa3nea 2. KopHmn, crenenn u jorapugmsi.

Tewma 2.1. Pa3BuTHe NOHATHS O YUCIIE.

HatypanbHble, 1esble ¥ palMoHaidbHbIe yncia. JleficTBurenbHble yncna. [IpubamkeHHble
BblunciaeHus. [IpuOmmkeHHoe 3HaueHUWE BEIMYMHBI W TOTPEHIHOCTH  MPUOIMKEHH.
AOcomoTHasT W OTHOCUTENbHass morpemHocTd. KomruiekcHele uyucna. [leiictBust Han
KOMILUIEKCHBIMH YU CJIaMHU.

Tema 2.2. KopHu U cTeneHN.

Kopuu HatypaibHOW CTETEHW W3 YHCiIa M WX cBokcTBa. CTEMeHH C parioHATbHBIMU
IIOKa3aTeNsIMH, UX cBoMcTBa. CTENEHN ¢ AEHCTBUTENBHBIMU NOKa3aTeIIMU. CBOMCTBA CTENIEHM C
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JNEMCTBUTENBHBIM TIOKa3aTesleM. BpluncieHne KOpHEW HaTypalbHOM CTENEHH, NPUMEHEHHE
CBOMCTB CTENEHU MPHU PELICHUH 3a/1a4, BBIYMCIEHUE CTETIEHHU C IeWCTBUTEIBHBIM MTOKa3aTeNIEM.

Tema 2.3. Jlorapudm uncna. CoiicTBa jorapudma.

Jlorapubm uwncna. OcHOBHOe JjorapupMUyYecKoe TOXAecTBO. JlecaTnunbie U
HaTypajbHble Jorapudmbel. IlpaBuna geiictBuii ¢ sorapudmamu. Ilepexoq K HOBOMY
OCHOBAHHIO.

Boruncnenue norapudmon. Mcrnonb3oBaHue CBOWCTB MpPU BBIYHUCICHUH JOTapH(MOB.
[IpeoOpazoBanne  anreOpanyeckux  BelpaxkeHuil.  [IpeoOpa3oBaHue  palMOHAIBHBIX,
UpPpaIMOHATIBLHBIX CTETIEHHBIX, TOKAa3aTeIbHbBIX U JIOTapU(PMUIECKUX BBIPAKECHUH.

Pa3znen 3. OCHOBBI TPUTOHOMETPHH.

Tema 3.1. Tpuronomerpuueckue GyHKINU TPOU3BOIBHOTO yIila, Yhcia

Pagunannas wmepa yria. [loBopoT TOukM BOKpyr Haudajga KoopauHat. OmpezneneHue
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHI€HCa. 3JHAKU CHHYCa, KOCUHYCa, TAHT€HCAa U KOTAHT'€Hca 110
YeTBEpPTAM. 3aBUCUMOCTb MEXAYy CHHYCOM, KOCHHYCOM, TAaHT€HCOM MU KOTaHT€HCOM OJHOIO U
TOTO K€ yTJa.

Tewma 3.2. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIAECTBa, GopMyIbl puBeaeHus. CHHYC, KOCUHYC U
TAHIeHC CYMMBI M Pa3HOCTH JABYX yrioB. CHHYC M KOCHHYC JBOMHOro yria. OopMyiibl
nojoBuHHOTO yria. [IpeoOpa3oBaHusi CcyMMbl TPUTOHOMETPUUYECKUX (YHKLIUH B MPOU3BE/ICHHUE
U TPOU3BEACHHUA B CyMMy. BpIpakeHHe TpPUTOHOMETPUYECKHX (YHKIMHM dYepe3 TaHIeHC
MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBaHus MPOCTEHIIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

Tewma 3.3. [Ipocrelimue TPUrOHOMETPUUYECKUE YPABHEHHSI M HEPABEHCTBA.

[Ipocreiimme TpPUrOHOMETPUYECKUE YpaBHEHUs. PellleHMe TPUTOHOMETPUYECKHX
ypaBHeHui. lIpocreiimme TPUTOHOMETPUYECKHE W HEPABEHCTBA. APKCHHYC, APKKOCHHYC,
apKTaHI€HC YnCIa.

Paznen 4. ®yHkuum, ux cBoiicTBa U rpauku.

Tema 4.1. ®ynkuuu. CBOHCTBA (QYHKITHH.

Oyukuuu. CpoiictBa ¢yHkiuu. OOpatHbie ¢(yHKuuu. OOnacTh omnpenesneHus u
MHOXECTBO 3Ha4deHMH; Trpaduk (QyHKIMM, TOCTpoeHue TrpaduKoB (QYHKIUH, 3aTaHHBIX
pa3auuHbIMM  cniocobaMu.  MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAaHHMYEHHOCTb,
nepuoudHocTh. IIpomexxyTku Bo3pacTaHusi W yObIBaHUS, HauOoJblllee W HaUMEHbIEE
3HaueHus. ['paduueckas wuHTepnperanus. I[Ipumepbl QYHKIMOHATIBHBIX 3aBHCHMOCTEH B
peaibHBIX Mporeccax M sBieHHAX. OO6nacTh ompeneneHuss U o01acTh 3HaueHW oOpaTHON
¢bynkun. ['paduk o6patHoit pyHkunu. Apudmernyeckue onepanuu HaJ GyHKIUsIMHU. ClioXHas
¢byskuus (komnosuuus). IlpeoOpazoBanus rpaduxos. [lapamnenbHbIl nmepeHOC, CUMMETPHS
OTHOCHUTEJIBHO OCell KOOpPAMHAT W CUMMETpPHUs OTHOCHUTEJIBHO Hadaja KOOpAMHAT, CUMMETpUs
OTHOCHUTEJIBHO MPSIMON y = X, PacTsSKEHHE U CKATHE BJOJIb OCEH KOOPAMHAT.

Tema 4.2. Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U IPaQUKH.

OO6nacTp ompesneieHUss W MHOXECTBO 3HAYCHMH TPUTOHOMETPUYECKUX (YHKIHUH.
YETHOCTD, HEYETHOCTD, MEPUOJUIHOCTh TPUTOHOMETpUUeckuX (GyHKuui. CBoiicTBa U rpaduxu
byHKIMH y = cos X, Yy = sin X, y = tg X, y = ctg x. Cxarue U pacTshikeHue TpadukoB
TpuroHoMerpuueckux ¢yHkiuil. [IpeoOpa3zoBanue rpagukoB TPUTOHOMETPUYECKUX (PYHKIIMMA.
OOpatHble TpUTOHOMETpUYeckHe (GyHKIMU. PemieHne MTpOCTEHIIMX TPUTOHOMETPHUECKUX
YpaBHEHU U HEPABEHCTB Ipa)uyecKuM criocoOoMm.

Tema 4.3. CreneHHast GyHKIUS, €€ CBOWCTBA U IpaduKu.

Ob6unacTp onpeaeneHuss 1 MHOXECTBO 3HaueHUN QyHkumid. [IpoMexyTku Bo3pacTaHus U
yObIBaHUs, HanOOJbIIIee ¥ HAMMEHbIIIee 3HAUEHHsI, TOUKHU 3KcTpemyMa. [loctpoenue rpadukos.

Tema 4.4. [TokazarenbHast QyHKIHS, €€ CBOWCTBA U TpadUKU.

OO6nacTp onpeaeneHUss U MHOXKECTBO 3HaueHMH (yHKimu [IpomexyTku Bo3pacTaHus U
yosiBanus. [loctpoenue rpagukos.

Tema 4.5. Jlorapudmuyeckast pyHKIHS, ee CBONCTBA U TPapUKH.
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OO6nacTp onpeaeneHUss U MHOXKECTBO 3HaueHMH (yHKimu IIpomexyTku BozpacTaHus U
yosiBanus. [loctpoenue rpagukos.

Tema 4.6. Jlorapudmbl B IpHpoJIe U TEXHUKE (MIPUKIATHON MOIYIIb).

[Tpumenenune norapudma. Jlorapudpmuueckas crnupanp B npupojie. E€ maremarndeckue
CBOMCTBA

Pa3znen S. YpaBHeHusi M HepaBeHCTBA

Tema 5.1. PaBHOCUJIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaBHOCHIIBHOCTh ypaBHEHMI, HEPAaBEHCTB, CHCTEM. PannoHanbHBIE, MPPALMOHAJIBHEIE,
noKa3aresibHble, JOrapu(pMUIecKie U TPUTOHOMETPHUECKUE YpaBHEHUS U cucTeMbl. OCHOBHBIE
MpUeMbl HUX pemeHus (pa3iokeHWe Ha MHOXHUTEIH, BBEIEHHE HOBBIX HEH3BECTHBIX,
MIOJICTAHOBKA, rpaduueckuii meron). PamuoHanbHble, HMppalMOHAIbHBIC, TOKa3aTebHBIE U
norapudmuueckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Tema 5.2. Mcnonb3oBaHue CBOWCTB U rpauKoB (GYHKIMHA NMPH PELICHUH YPAaBHECHUN U
HEPaBEHCTB.

Hcnonb3oBanue CBOWCTB U TpagUKOB (PYHKIUI NpU PELICHUH YPAaBHEHUN U HEPAaBEHCTB.
Meton wunTepBaioB. M300pakeHMe Ha KOOPIMHATHOW IIOCKOCTH MHOXECTBA pELICHH
YPaBHEHUI U HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.

Pa3nes 6. IlpousBoanas u nepBoodpasHas PyHKIHM.

Tema 6.1. [Tonstue nponsBoaHoi. @opmyibl 1 npaBuiIa AudQepeHInpoBaHusl.

[Ipupamenue aprymenta. Ilpupamenue ¢QyHKimu. 3agadd, MPUBOIANIUAE K TOHSITHIO
pon3BogHON. OmpeneneHue MpPOU3BOJHOW. AJTOPUTM OTBICKAHUS IMPOU3BOJHOW. POpMyJIbI
mudepenunponanus. [Ipasuna quddepenurpoBanus.

Tema 6.2. [ToHsTHE O HENIPEPBHIBHOCTH (PYHKUIUHU. METO HHTEPBAJIOB.

[Tonsitue HempepbiBHOW (yHkuuu. CpoiicTBa HenmpepblBHOW (yHKUIUU. CBSI3b MEXay
HEMPEPbIBHOCTBIO M JU(D(EPeHIUPYEMOCThIO (QYHKUMH B TOYKE. AJTOPUTM peIICHUsS
HEPaBEHCTB METOJOM MHTEPBAJIOB.

Tema 6.3. 'eomeTpuueckuii ¥ GU3NUECKUN CMBICI IPOU3BOTHOM.

['eomeTpryeckuii cMbICI MPOU3BOAHON (PYHKIINMU — YIIIOBOM KO3 PHUIIMEHT KacaTeIbHON
K Tpapuky (YHKIMH B TOYKE. YpaBHEHHE KacaTeldbHOH K rpaduky (yHKIMH. AJTOPUTM
COCTaBJICHUS YpaBHEHMsI KacaTeabHOU K rpa@uky GpyHkuun y=f(x).

Tema 6.4. MoHOTOHHOCTD (hyHKIIMU. TOUKH SKCTpeMyMa.

Bospactanue u yObiBaHue (yHKIMH, COOTBETCTBHUE BO3pACTaHUs U yObIBaHUS (QYHKIUU
3HaKy NMPOU3BOAHOMN. 3a/laul HA MAaKCUMYM U MHUHUMYM. AJITOPUTM HCCleloBaHUs (YHKIMU U
MOCTPOEHHUS ee TpaduKa ¢ TOMOIIbIO MPOU3BOIHOM.

Tema 6.5. MccnenoBanue (GyHKIMNA U TOCTPOEHUE IPa(UKOB.

HccnenoBanue pyHKINN HA MOHOTOHHOCTb U TOCTPOEHUE TPadUKOB.

Tema 6.6. HanOonbIiee 1 HauMeHbliee 3Ha4eHUs (YHKIINU.

HaxoxneHrne HanbobIIero 1 HaMMEHbIIEro 3HaueHu (QyHKIUH, MOCTpOeHHE IPaHUKOB
C MCIIOJIb30BAHHUEM allllapaTa MaTeEMaTHYECKOTO aHAIN3a.

Tema 6.7. HaxoxaeHue ONTUMAJIBHOTO pe3ysibTaTa C IOMOIIBI0 MPOU3BOJHON B
MPAaKTUYECKUX 3a/1a4ax (MIPUKIATHON MOIYIIb).

Haumensiiee n HanOosblee 3HaueHrne QyHKIUU

Tema 6.8. IlepBooOpasHas ¢pyHkuuu. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

O3HakoMJIEHHE C MTOHATHEM MHTErpaia u nepBoodpasnoi mia pynkuuun y=f(x). Pemenue
3aJ]ay Ha CBA3b NEpBOOOPA3HON M ee NMPOU3BOIHOM, BBIYMCICHHE NMEPBOOOPa3HOM Ui JTaHHON
¢bynkun. Tabnuua GopMyt uisl HaXoKaeHHUs iepBooOpa3HbIX. V3yueHnne npaBuiia BEIUUCICHUS
NepBOOOPA3HOIL.

Tewma 6.9. [Tnomanes kpuBonuHEHOU Tpamnenuu. @opmyna Hetotona — Jleioauma.

3ana4y, IPUBOASAIINE K MOHATHIO ONPEAEIEHHOTO NHTETpala — O BBIYUCIICHUH IIIOLIAAN
KpUBOJMHEHHON Tpaneunu. [loHATHEe omnpenenéHHOro uHTErpania. I'eomerpuuecknii u
¢usnueckuil cMpica onpenaeneHHoro uHrerpana. ®@opmyna Herotona — JleliOuuna. Pernenue
3aJa4 Ha MPUMEHEHUE UHTeTpasia JJsl BEIUMCICHNUS (PU3NUECKUX BEIMYUH U IUIOMAACH.
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Tema 6.10. Pemenne 3anau. [IpousBoanas u nepBoodpasHast QyHKIHH.

@opmynsl 1 npasuia guddepeHuupoBanus. MccienoBanue QyHKIHMA € MOMOUIBIO
npou3BoiHON. Hanbonpiiee 1 HanMeHblee 3HaYeHUs QyHKIMU. Borancienne nepBooOpa3HOu.
[Ipumenenue nepBooOpa3HOM.

Paspnen 7. DiieMeHTbI TEOPHH BEPOSITHOCTEN M MATEMATHYECKOM CTATHCTHKH.

Tema 7.1. CoObITHE, BEpOSITHOCTH COOBITHS. CI0XKEeHHE U YMHOKEHUE BEPOSITHOCTEH.

CoBMecTHBIE U HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOATHOCTH CYMMbI COOBITHH.
VYcioBHas BEpOSITHOCTh. 3aBHCHUMBbIE M HE3aBUCHUMBIE COOBITHSA. TeopeMbl O BEpOSTHOCTH
MIPOM3BEICHUS COOBITHA.

Tema 7.2. BeposATHOCTH B Ipo(heCCHOHANBHBIX 3a/1auax (MIPUKIaJIHON MOYIIb).

OTHocuTeNnbHAsT 4YacTOTa COOBITHS, CBOMCTBO €€ ycToHuMBOCTH. (CTaTHCTHYECKOE
orpejesieHre BepossTHOCTH. OIeHKa BEPOSATHOCTH COOBITHSI.

Tema 7.3. JluckpeTHas ciydaiiHasi BEJIMUYMHA, 3aKOH €€ pacipeeeHus.

Bunel cinydaiineix BenuuuH. OnpeneneHue AUCKPETHOM CIIy4ailiHOM BEIMYMHBL. 3aKOH
pacrpeneneHns TUCKPETHOM CIIy4yaliHOM BeIMYHHBL. Ee 4nCIIoBbIe XapaKTEPUCTUKH.

Tema 7.4. 3agjaun MaTeMaTH4ECKON CTATUCTUKH.

[lepBuunas o6paboTka CTaTUCTUYECKUX JaHHBIX. YMCIIOBBIE XapaKTEPUCTHKHU (CpelHee
apupmeTHyeckoe, MeAHMaHa, pa3Mmax, aucrepcus). Pabora ¢ Tabmumamu, rpadukamu,
TarpaMMaMH.

Tema 7.5. DneMeHTHI TEOPUH BEPOSITHOCTEN U MAaTEMaTHUECKON CTATUCTUKH.

Bunbr coObiTHii, BEepOSTHOCTH COOBITHH. CIOKEHHE W YMHOXXECHHE BEPOSITHOCTEH.
JluckpeTrHass ciydyailHas BEJIMYMHA, 3aKOH €€ pachnpelesieHus. 3ajadyd MaTeMaTH4YECKOU
CTaTUCTHKHU.

Pa3nes 8 Ilpsimble ¥ JIOCKOCTH B NPOCTPAaHCTBeE.

Tewma 8.1. OcHOBHBIE OHATHS cTepeoMeTpHH. Pacionokenne npsMbIX U INIOCKOCTEN

[Ipenmer  crepeomerpun. OCHOBHBIE MOHATHS  (TOYKa, IpsiMasl, IUIOCKOCTb,
npoctpancTBO). OCHOBHBIE akCHOMBI cTepeomeTpuu. llepecekaromuecs, mnapajielbHble H
CKpeLIUBAOIINEC MpsMbIE. YTOI MEXAY HNpSAMBIMU B IpOCTpaHCTBE. [lepreHauKyIspHOCTD
npsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.

Tema 8.2. [TapannenbHOCTh NPSMBIX, IPSIMOH U IJIOCKOCTH, INIOCKOCTEN.

[TapamnensHple  mnpssMass ©  IwiockocTb.  Ompenenenne. Ilpusnak.  CpolicTsa.
[Tapannenshble miockoctd. Omnpenenenue. Ilpusnak. ColictBa. TeTpasap M €ro 3a€MEHTHI.
[Tapamtenenunen u ero sieMeHThl. CBOWCTBA NPOTHUBOMNOJOXHBIX TpPaHEH W JUaroHaiei
napajurenenunesna. Iloctpoenre OCHOBHBIX CEUECHU.

Tewma 8.3. [lepneHaUKyJIAPHOCTh NPSIMBIX, IPSIMOM U IJIOCKOCTH, TNIOCKOCTEH.

[lepnienpukynspusle  npsmele. llapamnensHble  npsMble, MEPIEHIUKYISPHBIE K
m10ckocTH. [Ipru3Hak nepneHaAnKyISIpHOCTH IPSIMOM U INTOCKOCTH.

Tema 8.4. IleprieHauKyJIsip ¥ HaKJIOHHAsI. Teopema O Tpex MepIEeHANKYJIIIpax.

[lepnenaukynssp u HakiaoHHas. TeopemMa O Tpex NEPHNEHAMKYJSPAX. YTOI MEXAY
OpsAMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTAMM. IlepneHauKyIIspHbIE IUIOCKOCTH.
PaccrosiHna B mpocTpaHcTBe.

Tema 8.5. KoopanHaThl 1 BEKTOPBI B IPOCTPAHCTBE.

JlexapToBBl KOOpAMHATBI B MPOCTpaHCTBE. BekTopel B mpocTpaHcTBe. CloKeHHE H
BBIUUTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uMcio. CKaasipHOE NPOU3BEACHHUE BEKTOPOB.
[Ipocreiimne 3axa4n B KOOPAMHATAX.

Tema 8.6. IIpsiMble ¥ MIIOCKOCTH B IPAKTUUYECKUX 3a4adax (IIPUKIAJHOW MOIYIIb).

B3auMHOE pacnonokeHue TMpsMBIX B HpocTpaHcTBe. llapaimensHOCTh mNpsMON U
IJIOCKOCTH, IMAapajlIeIbHOCTh IUIOCKOCTEH, MEPIEHAUKYIIAPHOCTh IUIOCKOCTEH. Pacrionoxenue
NpSIMBIX M IJIOCKOCTEH B OKpy»KamolleM Mupe (Ipupojie, apXUTEKType, TexHuke). Pemienue
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4.
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Tema 8.7. Pemenue 3amau. IlpsiMble M IUIOCKOCTH, KOOPAMHATBI WU BEKTOPHl B
IIPOCTPAHCTBE.

PacnionokeHne mnpsAMBIX M IUIOCKOCTEH B NpocTpaHcTBe. [lepneHIuKyIsipHOCTH U
MapajuIeIbHOCTD MPSIMBIX U IUIOCKOCTEH. JlekapToBbl KOOpIMHATHI B POCTPAaHCTBE. BekTops! B
npoctpaHcTBe. CJIOKEHME M BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Koopnnnate! BekTopa.

Pa3nes 9. MHOrorpaHHUKH U Tesla BpAaLleHHS.

Tema 9.1. [Ipusma, napannenenunes, Kyo, nupamMuia U UX CEYCHHUS.

[Ipu3ma (HakioHHAas, mpsiMasi, IpaBUiIbHas) U €€ anemeHTsl. [lapamenenunen. ColicTBa
npsimoyronbHoro napauienenunena. Ky6. [lupamuna u e€ anementsl. [IpaBunibHas nupamMua.

Tema 9.2. IIpaBuiIbHbIE MHOTOI'PAaHHUKU B KU3HU.

[Tnomanp NOBEpXHOCTH MHOTOIpaHHUKOB. [IpocTeifine koMOMHAIIM MHOTOIPaHHUKOB.
Bbruucrienye 371eMEHTOB NMPOCTPAHCTBEHHBIX ¢Guryp (p&6pa, nuaroHanu, yrisl). [IpaBuinbHbIC
MHOTOTPaHHUKH.

Tema 9.3. LlunuHap, KOHYC, MAp U UX ceYeHHUs (TIPUKIATHON MOIYIb).

[ununaap, konyc, chepa u map. OCHOBHBIE CBOMCTBa MPSMOI0 KPYroBOI'O LMJIMHIpA,
IpsSMOT0 KPYroBoro kKonyca. M3zoOpaskeHue Ten BpalleHus Ha miockoctu. [IpencraBnenue o6
yceuéHHOM KoHyce. CeueHusi KoHyca (MapajjielbHO€ OCHOBAHHIO M TPOXOJsIIee uepe3
BEPLIMHY), CEUYEHHUS IMIMHApa (MapayieIbHO M MEPIeHAMKYISIPHO OCH), CEYCHHMSX Ilapa.
Pa3BépTka nunuHapa u KoHyca.

Tema 9.4. O6beMbI U MJIOIAIN TIOBEPXHOCTEN Tell.

O6beM npsMoyrospHOro napaiienenuneaa. OoveM kyba. O0beMbl NPSAMOIl MPU3MBI U
mnHApa. O6beMbl mUpaMu bl U KoHyca. O0beM mapa.

Tewma 9.5. ITpumepsl cumMmeTpuit B ipodeccuu (IPUKITaTHON MOTYJIb).

[lonatne o cUMMETpUM B TPOCTPAHCTBE (IIGHTpajbHAs, OCeBas, 3epKajbHas).
OO6001IeHne NpeACTaBIeHUH O NPAaBWIBHBIX MHOTOIPAaHHUKAX (TeTpa’ap, KyO, OKTa’Jp,
nojexa’ip, ukocasap). Ilpumepsl cummerpuii B mpodeccuu.

Tewma 9.6. Pemenue 3aga4. MHOrOrpaHHUKH U TeJla BPAIICHUS.

OOBeMBl 1 MJIO0MIAIN TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BpaIllCHHs.

2.3. Y4eOHO-TEMATHYECKHUH MJIAH

Dopmupy
Ne Oo0bem JlomanHee eMble
HaumeHnoBanue Tem
n/n 4acoB 3ajaHue KOMIIeTeH
U
1 2 3 4 5
1 cemectp - 102 4.
Pasjen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM mIKoJIbI (18 4.)
1 | Lenp 1 3amaun MaTeMaTUKU NpU OCBOECHUU 1 PaGora ¢ OK 01.
CHEIHATbHOCTH. KOHCIIEKTOM OK 02.
JICKIn OK 03.
2 | ba3zoBble 3HAaHMS U YMEHUS 110 MAaTEMaTUKE 1 Pemenue 3anau OK 04.
B NPO(EeCcCHOHATLHOW M B IOBCETHEBHOMN OK 05.
JeSITEJIbHOCTH. OK 06.
3 | HelictBUusg HaA  TOJOXHUTEIbHBIMU U 1 Pemenue 3anay K 1.2.
OTPHUIIATEITLHBIMU YHClIaMH, c
OOBIKHOBEHHBIMU u JECATUYHBIMU
JPOOSMHU.
4 | HdeiictBust  co  cremeHsamy,  (hOpMyIIb 1 Peuenne 3ana4
COKPAILIEHHOIO YMHOKEHMSI.
5 | [IpocTble MPOLEHTHI, pa3Hble CHOCOOBI MX 1 Pabora ¢
BBIYHCJICHMUS. KOHCIICKTOM
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JIEKITUN

6 | IlpocThie MPOIEHTHI, pa3HbIE CHOCOOBI HX 1 Pemenue 3anau
BBIUMCIICHHUS.
7 | JIuneiiusle, KBaJIpaTHEIE, JIpOOHO- 1 Pemenue 3agau
JMHEHHbIC YpaBHEHHs M HEPaBEHCTBA.
8 | Jluueiusle, KBaJIpaTHBIE, JIPpOOHO- 1 Pemenue 3anau
JMHEHHbIC YpaBHEHHs M HEPaBEHCTBA.
9 | I/p. [IpocThie U CIOXKHBIE MPOIEHTHI. 1 Pemrenue 3amau
10 | II/p. IIpocThie U CI0KHBIE MPOLICHTHI. 1 Peurenvie 3a1au
11 | I/p. [IpoueHTHBIE BBIYUCIICHUS B 1 Pemrenuie 3agau
pohecCHOHATBHBIX 3aa4ax.
12 | II/p.  IlpoueHTHBIE  BBIYKCICHUS B 1 Penrenne 3anau
poheCCHOHATBHBIX 3a1a4ax.
13 | Boruucnenus u npeodbpa3zoBaHusl. 1 Pemenne 3amaq
14 | YpaBHEHUs U HEPABEHCTBA. 1 pabora ¢
KOHCIICKTOM
JICKITUH
15 | [I/p. YpaBHEHUs U HEPABEHCTBA. 1 Pemenue 3amau
16 | II/p. 'eoMeTpusi Ha MIIOCKOCTH. 1 Pewenne 3anay
17 | KontposbHast pabora o TeMe 1
«IToBTOpEHUE Kypca MaTEMaTUKX OCHOBHOM
IITKOJIBDY.
18 | KonrponpHas pabota 1o TEeME 1
«IToBTOpEHNE Kypca MaTEMaTUKH OCHOBHOM
LIKOJIBDY.
Paznea 2. Kopuu, crenenu u jjorapugmsi (22 4.)
19 | HatypanbHsle, LiesIble U paliMOHAIbHbIE 1 Pabora ¢ OK 01.
YHcha. KOHCIIEKTOM OK 03.
JICKINH OK 04.
20 | JleiicTBUTEIIbHBIC YHCIIA. 1 Pemenue 3agau OK 07.
21 | IlpubnmkeHHbIC BBIYHCIICHUS. 1 Pabora c K 1.2.
[TpubnmxeHHOE 3HAYCHHWE BEIUYUHBI U KOHCTICKTOM
MOTPEITHOCTH MPUOIIHKSHHIM. JIEKIHH
22 | KommiekcHble uucna. JledictBuss  Haj 1 Pemenne 3amau
KOMILJIEKCHBIMU YUCJIAMHU.
23 | KopHu HaTypanbHOM CTENEHW U3 4ucia U 1 PaGota ¢
UX CBOWCTBA. KOHCIIEKTOM
JIEKITUH
24 | KopHu HaTypaldbHOM CTENEHW W3 uucia U Pemenue 3anau
UX CBOWCTBA.
25 | CreneHu ¢ pallMOHAIbHBIMH MOKA3aTENIAMH, 1 Pabota c
WX CBOWCTBA. KOHCIIEKTOM
JIEKIIAHU
26 | Crenenu c JNeACTBUTEIbHBIMU 1 Pemrenne 3anau
MOKA3aTeNISIMU.
27 | CBoiicTBa CTEINEHH C OEWCTBUTEILHBIM 1 PaGora ¢
MOKAa3aTeJIeM. KOHCIIEKTOM
JIEKIIAHU
28 | Boruucinenue KOpHEH HaTypaJIbHON 1 Pemenue 3anau

CTCIICHHU, IIPUMCHCHHC CBOICTB CTEIICHU
Ipu pCIICHUHU 3aJa4d, BBIYHUCICHUEC CTCIICHU

C IEHCTBUTEIBHEIM ITOKA3aTEIEM.
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29 | Jlorapudm uucna. 1 PaGora ¢
KOHCIICKTOM
JIEKIIAHU
30 | OcHOBHOE JIoraprPMHUUECKOE TOXKIAECTBO. 1 Pewenne 3amay
31 | HecaTuuHble U HaTypaJIbHbIE JOTAPU(PMBI. 1 Penrenue 3agau
32 | lIpaBuna aeicTBUi ¢ JorapupmMamu. 1 Pemenne 3amaq
33 | Ilepexoq kK HOBOMY OCHOBAHHIO. 1 PaGora c
KOHCIICKTOM
JICKITUH
34 | IlepexoJ K HOBOMY OCHOBAHHIO. 1 Pemenne 3amaq
35 | Beiuucnenue norapudmos. Mcnonb3oBanue 1 Pemenne 3agau
CBOWCTB IPH BBIYHCIICHUH JIOTApU(MOB.
36 | I/p. Beruucienue norapumos. 1 Pemrenue 3ana4
Wcnonb3oBanue CBOMCTB MPH BBIYMCICHUU
aorapudmos.
37 | I/p. [IlpeobpazoBanue anredOpanmdecKux 1 Peurenue 3anau
BBIPAKEHHU.
38 | [I/p. TIIpeoOpa3zoBaHue parMOHAIBHBIX, 1 Pemenue 3amau
UpPpaLMOHAIbHBIX CTETECHHBIX,
NIOKA3aTeNbHbIX W JIOTAapU(PMUYIECKUX
BBIPAXKEHHUI.
39 | KontponbHas padota o teme «Kopau, 1
CTCTICHH U JIOTapU(DMBIY.
40 | KonrponpHas padota o teme «KopHu, 1
CTETICHH M JIOTapH(MBI».
Pa3zpnen 3. OcHoBbl Tpuronomerpuu (14 4.)
41 | PaguanHas mepa yria. 1 PaGota ¢ OK 01.
KOHCIIEKTOM OK 02.
JICKIHMN OK 03.
42 | IIoBOpOT TOYKHM BOKPYT Hayaia KOOPAHHAT. 1 Pabora ¢ OK 04.
KOHCIICKTOM OK 05
JICKLIUU
43 | Ompenenenne CHHyca, KOCUHYCa, TaHTEHCA 1 Pemenue 3agau
U KOTaHI'€HcAa.
44 | 3Haku cuHyca, KOCHHyCa, TaHI€HCa W 1 Pemenue 3anau
KOTaHI€HCa M0 YETBEPTSIM.
45 | 3aBHCHUMOCTb MEXAY CUHYCOM, KOCHHYCOM, 1 Pemenne 3agaq
TQHT'€HCOM M KOTAHT'€HCOM OJIHOTO U TOTO
e yIuia.
46 | OcHOBHBIE TPUTOHOMETPUYECKUE 1 Pemenue 3anau
TOXAECTBA, (POPMYJIIBI IPUBEICHHUSI.
47 | CuHyCc, KOCHUHYC M TaHI€HC CYMMBbI H 1 Pemenne 3anauy
pa3HOCTHU JBYX YIJIOB.
48 | CuHyC ¥ KOCUHYC JIBOMHOTO yTJIa. 1 Pemenue 3anau
49 | IIpeoOpazoBanus CYMMBI 1 Pemenne 3amau
TPUTOHOMETPUYECKHX byHKUIMH B
IIPOU3BEJICHUE U MPOU3BEACHHUS B CYMMY.
50 | BeipaxxeHnue TPUTOHOMETPUUYECKUX 1 Pewenne 3agaq
GyHKIMI 4Yepe3 TaHINeHC I[OJIOBUHHOIO
apryMeHra.
51 | IlpeoGpa3oBanus IPOCTENIINX 1 Pemenne 3amau

TPUTOHOMCTPUYICCKHX BLIpa)KeHHfL
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52 | Ilpocreimne TPUTOHOMETPUYECKHE 1 Pemrenne 3ana4
ypaBHEeHHUs. Perienne TpuroHoMeTpuyecKix
YpPaBHEHUH.

53 | KonutponbHas pabota mo Teme «OCHOBBI 1
TPUTOHOMETPUMY.

54 | KontponbHas pabota mo Teme «OCHOBBI 1
TPUTOHOMETPUMY.

Paznen 4. @ynknun, ux cBoiictea u rpadpuxu (22 4.)

55 | ®ynkuuu. CpoiictBa ¢ynkiuu. OOpaTHbIe 1 Pabora ¢ OK 01.
¢ynkumu.  O6nacTb  ompeAereHus U KOHCIICKTOM OK 02.
MHO’KECTBO 3HAu€HUM; rpadux ¢QyHKIHUH, JIeKInn OK 03.
nocTpoeHue rpaukoB GyHKIUHN, 3aJaHHBIX OK 04.
pPa3IMYHBIMHU CIOCOOAMU. OK 05.

56 | MOHOTOHHOCTb, YE€THOCTh, HCUYETHOCTD, 1 Pemenue 3anau OK 07.
OTPaHUYEHHOCTb, MIEPUOINYHOCTb. [K 1.2.
[IpomexxyTku BoO3pacTaHusi W yObIBaHMA,

HauOosIblllee M HAUMEHbLIee 3HAUCHHUS.

57 | I'paduueckas wunTepnperanus. IIpumepst 1 Pabora ¢
(GyHKIIMOHATBHBIX 3aBUCHMOCTEH B KOHCIICKTOM
pEaJBHBIX MPOLIECCAX U SIBJIICHUSIX. JICKINH

58 | O6mactp onpeneneHust U 00J1acTh 3HAYCHUI 1 Pabora ¢
obOparHoit ¢ynkumu. ['papux oOpaTHOI KOHCIIEKTOM
GyHKIMH. JIEKIUU

59 | CnoxHnas byHKIMSA (xommo3unus). 1 Pemrenue 3ama4q
ITpeoOpaszoBanms rpaduKoB.

60 | Obnactb ompenesneHuss U MHOXECTBO 1 Pa6ora ¢
3HAYEHUI TPUTOHOMETPUUECKHUX (YHKITHI. KOHCIIEKTOM

JIEKITUH
61 | YéTHOCTh, HEYETHOCTh, NEPUOIUYHOCTH 1 Pemenne 3anau
TPUTOHOMETPUYECKHX (PYHKIUH.
62 | CaoiicTBa 1 rpagK QyHKIUHU y = COS X. 1 Pabora ¢
KOHCIICKTOM

JIEKITUH

63 | CpoiicTBa u rpaduk GyHKIUH y = sin X. 1 PaGora c
KOHCIICKTOM

JICKITUH

64 | CpoiicTBa 1 rpauk QyHKIMA y =tg X, y = 1 PaGora c
ctg X. KOHCIICKTOM

JICKITUH

65 | Cxatme ©  pacTspkeHHE — rpaHKOB 1 Pabora ¢
TPUTOHOMETPUYECKUX byHKITHIHA. KOHCIICKTOM
[IpeobpaszoBanue rpaduKoB JIEKInK
TpUroHoMeTpudeckux pyHkiuii. OOpaTHble
TPUTOHOMETPUYECKHE (DYHKITHH.

66 | Pemenune IIPOCTENINX 1 Pemenue 3agau
TPUTOHOMETPUUYECKUX ypaBHEHHHA "

HEpPaBEHCTB Irpa)uueCcKUM CIIOCOOOM.

67 | CrenenHas ¢QyHKUus, €€ CBoOilcTBa U 1 Pabora ¢

Fpa(pI/IKI/I. KOHCIIEKTOM
JIEKITUH

68 | CrenenHass (QyHKUus, €€ CBOWCTBA U 1 PaGota ¢

rpadukm. KOHCIIEKTOM
JIEKITUH
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69 | IlokazartenbHas (yHKIMSA, €€ CBOWCTBA U 1
rpaduKH.
70 | Jlorapudmuueckasi pyHKIHs, € CBOUCTBA U 1 PaGora ¢
rpaduku. KOHCIIEKTOM
JIEKIINHN
71 | Il/p. Jlorapudmbl B IpUpOJE U TEXHHKE. 1 Penrenne 3a1au
72 | I/p. I[Ipumenenue jgorapudma. | Pemrenue 3amau
73 | I/p. Jlorapudmuyeckas crupaib B 1 Pemenne 3amau
npupoje. E€ maremarnueckue CBOMCTBA.
74 | I/p. Jlorapudpmuueckas  cnumpajib B 1 Pemenne 3anau
npupojie. E€ MaTemaTnueckue cBOMCTBA.
75 | KontponbHast pabora mo teme «DyHKIUH, 1
WX CBOWCTBA U TpadUKmy.
76 | KontponbHast pabora mo teme «DyHKIUH, 1
WX CBOWCTBA M TpadUKN».
Pa3znen 5. YpaBHeHusi u HepaBeHcTBa ( 24 4.)
77 | PaBHOCWJIBHOCTh YpPaBHEHUH, HEPABEHCTB, 1 Pabora ¢ OK O01.
CUCTEM. KOHCIIEKTOM OK 02.
JCKIHN OK 03.
78 | PaunoHanbHbIE, UppaLMOHAIbHBIE, 1 PaGota ¢ OK 04,
ypaBHEHUsI U cUCTeMbl. OCHOBHbBIEC TTPUEMBI KOHCIICKTOM OK 05.
HUX pEIICHUS. JICKIIHAN OK 07.
79 | PanuoHnanbHsbIe, UppaLMOHAJIbHBIE, 1 Pemrenne 3ama4 K 1.2.
ypaBHEHHUA U cucTeMbl. OCHOBHBIE ITPHEMBI
UX peleHUsl.
80 | [loka3aTtenbHble YpPaBHEHHUS U CHCTEMBI. 1 Pabora ¢
OCHOBHBIE IPUEMBI UX PELICHHUS. KOHCTICKTOM
JICKITUH
81 | Iloka3arenbHble YpaBHEHMsSI M CHUCTEMBI. 1 Pemenne 3agay
OcCHOBHBIE IPUEMBI X PELICHMUSI.
82 | Iloka3arenbHble YpaBHEHHMSI M CHUCTEMBI. 1 Pewenne 3agay
OcCHOBHBIE IPUEMBI X PELICHMUSI.
83 | Jlorapudmuueckue ypaBHEHUS U CUCTEMBI. 1 Pabora ¢
OCHOBHBIE IPUEMBI UX PELICHMUS. KOHCIICKTOM
JIEKIINHN
84 | Jlorapudmuueckue ypaBHEHUS U CUCTEMBI. 1 Pemenne 3anau
OcCHOBHBIE IPUEMBI X PELICHMUS.
85 | Jlorapudmuueckue ypaBHEHUS U CUCTEMBI. 1 Pemenne 3anau
OcCHOBHBIE IPUEMBI X PELICHMUS.
86 | Tpuronomerpruueckue YpaBHEHUS u 1 PaGota ¢
cucteMbl. OCHOBHBIE IPUEMBI UX PEILICHUS. KOHCITEKTOM
JICKIIUHU
87 | Tpuronomerpuueckue YpaBHEHUs " 1 Pemmenue 3anau
cucteMmbl. OCHOBHbIE IPUEMbI UX PEIICHUSI.
88 | Tpuronomerpuueckue YpaBHEHHUS U 1 Pemenne 3agau
cucteMbl. OCHOBHBIE IPUEMBI UX PEILICHUS.
89 | PaunonaibHbIe u UppalyOHaIbHbIE 1 Pabora ¢
HepaBeHCTBA. (OCHOBHbIE IIPUEMBl  HX KOHCIICKTOM
peLIeHUs. JICKIIMH
90 | IlokazatenpbHple U JorapudmMuyecKue 1 Pabora ¢
HepaBeHCTBA. OCHOBHBIE TIPUEMBI X KOHCIIEKTOM
pEIIECHUS. JICKIIU
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91 |Iloka3arenbHele U jorapupmMuIecKue 1 Pemrenne 3ana4
HepaBeHCTBA.  OCHOBHBIE  TIPUEMBI  HX
peleHusl.
92 | PaunoHanbHbIe, UppaLMOHAIbHBIE, 1 Pemenue 3anau
NOKa3aTelbHble W JorapupMUUECKue
HepaBeHCTBA.  OCHOBHBIE  IIPUEMBI  UX
peleHusl.
93 | KoHTposbHast paboTa 1Mo TemMe «YpaBHEHUS 1
Y HEPABEHCTBAY.
94 | KontponbHas paborta 1no teme «YpaBHEHHUsS 1
Y HEPABEHCTBAY.
95 | Ucnonb3oBaHue CBOMCTB U rpa(uKoB 1 PaGota ¢
GYHKIMI Tpu  pelleHud YypaBHEHUH U KOHCIICKTOM
HEPABEHCTB. JICKIIMHN
96 | Ucnonp3oBaHue CBOMCTB U IpadUKOB 1 Pemenue 3anau
(GYHKIMH TpU  pEUIeHWH ypaBHEHUH U
HEPaBEHCTB.
97 | Meroa HHTEPBAJIOB. 1 PaGora ¢
KOHCIICKTOM
JIEKIIAHU
98 | MeToa MHTEPBAJIOB. 1 Pewenue 3amau
99 | U3o6paxenune Ha KOOPJAUHATHOU 1 Pabora ¢
MJIOCKOCTH MHO>KeCTBa penieHui KOHCIICKTOM
YpaBHEHUH M  HEPABEHCTB C  JByMs JICKIHN
IIEPEMEHHBIMH U UX CHCTEM.
100 | M306paxenune Ha KOOPJIUHATHOU 1 Pemenne 3agau
IUIOCKOCTH MHOKECTBa pelieHni
YpaBHEHHH U  HEPAaBEHCTB C  JBYMs
IIEPEMEHHBIMU U UX CUCTEM.
101 | AuddepeHumpoBaHHbIi 3a4eT. 1
102 | JuddepeHurpoBaHHbIN 3a4eT. 1
2 cemectp - 130 u.
Pa3znea 6. [Ipon3BoaHasi u nepBoodOpasnas pyHkuuu (38 4.)
1 | [Ipupamenne aprymenta. Ilpupaiuenue 1 Pabora ¢ OK O01.
GYHKITHH. KOHCIIEKTOM OK 03.
JICKIITNHN OK 04.
2 | 3agauM, OpUBOAAIIME K  TOHATHIO 1 PaGota ¢ OK 06.
IIPOU3BOJHOM. KOHCIIEKTOM OK 07.
JICKIITNU K 12
3 | Onpenenenuie MpoOU3BOTHOM. 1 Pabora ¢
KOHCIICKTOM
JICKITUH
4 | AIroput™M OTBICKaHUS IPOU3BOJHOM. 1 PaGota ¢
KOHCIICKTOM
JIEKIIAN
5 | ®opmynsl qudepeHIMpoBaHuUs. 1 Pabora ¢
KOHCIICKTOM
JIEKIIAN
6 | [IpaBuna aguddepeHrpoBaHusl. 1 PaGota ¢
KOHCIICKTOM
JICKIIUHU
7 | IlonsiTue HenpepbIBHON (QYHKIMH. 1 Pa6ota ¢
KOHCIICKTOM
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JIEKITUN

8 | CoiicTBa HEMPEPHIBHON (PYHKLIUH. Pa6ora ¢
KOHCIICKTOM
JICKIIUH

9 |CBa3p  MeXIy  HENPEPBIBHOCTBIO U PaGora ¢

nudepeHIpyeMOCThIO (DYHKITMH B TOUKE. KOHCIIEKTOM
JIEKIIAHU

10 | CBA3p  MeXOy  HENPEpPBIBHOCTBIO U Pemenne 3amaq
b hepeHIMPYEeMOCThIO (DYHKITUU B TOUKE.

11 | AnropuT™M pelIeHHs HEPAaBEHCTB METOIOM Pabora ¢
MHTEPBAJIOB. KOHCIIEKTOM

JIEKIIAN

12 | AIropuT™M pelieHusi HEPaBEHCTB METOI0M Pemenue 3amau
MHTEPBAJIOB.

13 | 'eomerpuyeckuii  CMBICH  MPOU3BOIHOU PaGota ¢
¢yHKIMH —  yrIIOBOM  KOA(QPUIHMEHT KOHCIIEKTOM
KacaTeJbHOHN K rpaduKy QYHKIMH B TOUKE. JICKINH

14 | YpaBHeHHe KacaTelbHOW K  rpaduky Pabora ¢
byHKIHIH. KOHCIIEKTOM

JICKIINHN

15 | Aaroputm COCTABJICHHS YpaBHEHUS Pabora ¢

KacaTeJabHOH K rpaduky ¢pyHkumu y=f(x). KOHCIIEKTOM
JICKIITNHN

16 | Bozpacranue u yObiBaHue (YHKIHH, Pa6ora ¢
COOTBETCTBHE BO3pacTaHUss W YyOBIBaHUS KOHCIICKTOM
(YHKLUH 3HAKY OPOU3BOHOM. JIEKIHN

17 | 3agauu HAa MAaKCUMYM U MUHUMYM. Pemrenue 3amaq

18 | Anroput™M uccienoBaHus ~ (QYHKUMH U Pabora ¢
NOCTpOCHUsI ee rpaduka ¢ TOMOIIBIO KOHCIIEKTOM
TIPOW3BOJTHOM. JICKIMH

19 | UccnenoBanue pyHKIMU HA MOHOTOHHOCTb Pabora ¢
U TIOCTPOEHUE IrpahuKOB. KOHCIIEKTOM

JIEKITUH

20 | II/p. UccnenoBanue byHKIHT Ha Pemenue 3anau
MOHOTOHHOCTbH U TIOCTPOCHHUE TPa(HKOB.

21 | Haxoxnenue HauOOJIbIIErO u Pabora ¢
HAaUMEHBIIEro 3HAYCHUU (GyHKUUH, KOHCIICKTOM
MOCTpOCHHE TPadUKOB C HCIOIH30BAHHEM JCKIHN
anmnapara MaTeMaTUYeCcKOro aHajIu3a.

22 | Haxoxnenue HanOOJIBIIEr0 u Pemenue 3amau
HaVMEHBIIErO 3HAYCHHUU byHKIMH,

MOCTPOCHHE TPa(UKOB C HCHOIH30BAHUEM
anmnapara MaTeMaTHYecKOro aHaju3a.

23 |Il/p. Hawumensmee w©  HauOoJIbIIEE Penrenne 3anau
3HaueHue (PyHKIMH.

24 | Il/p. Hawumensmee ©  HauOOJIbIIEE Pemenue 3anay
3Ha4YCHHE (PYHKITUH.

25 |Il/p. Hawummensmee ©  HauOOJbIIEE Pemrenne 3agaq
3Ha4yeHue QYHKIHUU.

26 |Il/p. Haummenemee w  HauOOJbIIEE Pemienue 3anaq
3Ha4yeHue QyHKLHUH.

27 | I/p. Haumenbmee u  HauboibIICE Pemenue 3anay

3HaueHUE (PYHKIIUH.
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28 |Il/p. Haumensmee w©  HauOoJIbIIEE 1 Pemienue 3anay
3HaueHue (PyHKIMH.

29 | O3HakoMIIeHHE C MOHATHEM HHTErpajla U 1 Pabora ¢
nepBoobOpaznoit s pyHkuuu y=f(x). KOHCIIEKTOM

JIEKIIAN

30 | Pemenue 3ama4 Ha cBA3b NEPBOOOPA3HON U 1 Pemmenne 3agaq
ee MIPOU3BOIHOM, BBIYMCIICHUE
NepBOOOPA3HON Il TAaHHON (HYHKIIUH.

31 | Tabnuma  dopmyn  Is  HaXOXKIACHUSA 1 Pewenne 3a1au
epBOOOPA3HBIX.

32 | U3yuenue IpaBuia BBIYMCIICHUS 1 Pa6ota ¢
nepBooOpa3HOil. KOHCIIEKTOM

JICKITUH

33 | 3agaun, MIPUBOISIINE K MOHSITUIO 1 Pemenne 3agau
OTIpeIeIEHHOT0 UHTErpaia — O BEIYUCICHUH
IJIOIIAY KPUBOJIMHEMHON TpaNeLUN.

34 | Ilousarue ONPEACIEHHOTO HHTETpaa. 1 PaGota ¢
l'eomerpuueckuii U QU3NYECKU CMBICT KOHCTICKTOM
OTIpeIeNIEHHOT0 UHTETpaa. JIEKIHN

35 | ®opmyna Hetotona — JleniOnuna. 1 PaGota ¢

KOHCIICKTOM
JICKLIUU

36 | [I/p. Pemenue 3amady Ha MNpPUMEHEHHUE 1 Pemrenne 3amau
WHTETpasia JUIsl BBIYUCICHUS (PUINICCKUX
BEJIMUMH U TUIOIIAJCH.

37 | lI/p. Pemenue 3amau. IlpowsBognass u 1 Pemenne 3agau
nepBoobOpasHas QyHKIUH.

38 | KontponbHast pabora o TeMe 1
«IIpousBonnas u nepBooOpazHas
(GyHKLIUNY.

Pa3nen 7. DjieMeHTHI TEOPUH BEPOSITHOCTEN M MATEMATHYECKOI CTATUCTUKH (26 4.)

39 | CoBMeCTHbBIE 1 HECOBMECTHBIE COOBITHS. 1 Pabora ¢ OK 02.

KOHCIIEKTOM OK 03.
JCKIMH OK 05.
40 | Teopembl 0 BEPOITHOCTH CyMMBI COOBITHIA. 1 Pabora ¢ MK 1.2
KOHCIICKTOM
JICKIIUH
41 | YcioBHas BEPOSATHOCTb. 1 PaGota ¢
KOHCIICKTOM
JICKIIUH
42 | 3aBUCHMBIE ¥ HE3aBUCHMBIE COOBITHSI. 1 Pabora ¢
KOHCIICKTOM
JIEKIIAHU

43 | Teopembl O BEpPOSTHOCTH MPOU3BEICHHUS 1 Pabora ¢

COOBITHIA. KOHCIIEKTOM
JIEKIIAHU

44 | Teopembl O BEPOSATHOCTH IIPOU3BEACHHUS 1 Pemenue 3anau
COOBITHIA.

45 | II/p. OtHOCHTENbHAsT YacTOTa COOBITHS, 1 Pemenne 3anau
CBOMCTBO €€ YCTOMYMBOCTH.

46 | II/p. OtHOCWTENbHAsT 4YacTOTa COOBITHS, 1 Pentenue 3amau
CBOMCTBO €€ YCTOMYMBOCTH.

47 | Il/p. OTtHOCHUTENbHAsT YacTOTa COOBITHS, 1 Peurenvie 3a1au
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CBOMCTBO €€ YCTOMYMBOCTH.

48 | I1/p. Craructruueckoe onpeerIeHue 1 Pemenue 3agau
BEPOSATHOCTH.

49 | I/p. Craructrueckoe onpeaerIeHne 1 Pemenue 3anau
BEPOSATHOCTH.

50 | I/p. Crartuctuueckoe OIpeZeIICHUE 1 Pemenue 3agau
BEPOSATHOCTH.

51 | II/p. OnieHka BEpOSTHOCTU COOBITHSL. 1 Perienue 3amay

52 | I/p. OneHka BEPOATHOCTH COOBITHSI. 1 Pemrenne 3amau

53 | Buabl ciiydaiiHbIX BEIMYUH. 1 Pabora ¢

KOHCIICKTOM
JIEKIINHN

54 | Onpenenenue  OUCKPETHOM  CIIy4aliHOM 1 Pabora ¢

BEJIMYMHBI. KOHCIIEKTOM
JIEKINN

55 | 3akoH pacrnpeneneHus JIUCKPETHOMN 1 Pabora ¢

CIIy4ailHOU BEJIMYUHBI. KOHCITEKTOM
JICKIIUHU

56 | 3akoH pacnpeaeeHus JUCKPETHON 1 Pemrenne 3amaq
CIyYailHOM BEJIMYUHBI.

57 | UncnoBble XapaKTEPUCTUKHU PACIIPENCICHUS 1 Pa6ota ¢
JIUCKPETHOM CITy4ailHOW BEJTMYUHBI. KOHCIIEKTOM

JICKIIUHU

58 | UucnoBble XapaKTePUCTUKU PACIIPEIEIICHUS 1 Pemenue 3anau
JIUCKPETHOM CIyYaitHON BEJTMYUHBI.

59 | Ilepuunas 00OpaboTKa CTATUCTHUECKUX 1 PaGora ¢
AHHBIX. KOHCIIEKTOM

JIEKINN

60 | [lepeuunas 00paboOTKa CTAaTHCTHYECKHUX 1 Pemienue 3anay
JTaHHBIX.

61 | HucrnoBble  XapaKTepUCTHKH  (cpeaHee 1 Pabora ¢
apudmernyeckoe, MeIraHa, pa3max, KOHCIIEKTOM
JIUCTIEPCHST). JICKIHMH

62 | II/p. Pabora c tabmuuamu, rpaduxamu, 1 Pemenne 3agau
JuarpaMMaMH.

63 | [I/p. Pemenne 3amay MareMaTHueCKOU 1 Pemrenne 3agaq
CTaTUCTHUKH.

64 | KorrponpHasi paboTa 1Mo teMe «IJIEeMEHTHI 1
TEOpUU BEPOSITHOCTEM M MaTEeMaTHYECKOMN
CTaTUCTUKWY.

Pa3pnea 8 IlpsimMblie u miiockocTu B mpocTpancTie (30 4.)

65 | IIpeamer CTEPEOMETPUH. OcHOBHBIE 1 Pabora ¢ OK OI.
noHATUA (TOYKa, TMpsMasi, IUIOCKOCTD, KOHCIIEKTOM OK 03.
MIPOCTPAHCTBO). OCHOBHBIE ~ aKCHOMBI JeRnn OK 04.
CTEPEOMETPUH. Ilepecekarommuecs, OK 07.
MapaJuIeNIbHbIE " CKPENIMBAOIINECS IIK 1.2
npsMble.  YToid  MEXIy TpsMBIMH B
IIPOCTPAHCTBE. [lepnenauKyISIPHOCTD
npsiMblX. OCHOBHBIE  IIPOCTPAHCTBEHHBIE
burypsl.

66 | Ilepecekaromuecs, napajuiesbHble u 1 PaGora ¢
CKPEIIMBAIOIINECS IPSMBIE. KOHCIIEKTOM

JICKIIUHU
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67 | Yron Mexay HOpsAMBIMH B IIPOCTPaHCTBE. Pabora ¢
[TepnieHIUKYIAPHOCTD MPSIMBIX. KOHCIIEKTOM
JIEKINHN
68 | OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. Pabora ¢
KOHCIICKTOM
JIEKITNHN
69 | [lapamienpHple TpsiMasi W IUIOCKOCTb. PaGota ¢
Omnpenenenue. [Ipuznak. CBoiicTsa. KOHCIIEKTOM
JICKLIUU
70 | IapamnensHble MmIockocTH. OmnpeneneHue. Pemrenne 3amaq
[Ipuznak. CBolicTBa.
71 | Terpasap U €ro 3JIEMEHTBHI. Pabora ¢
KOHCIICKTOM
JICKIIUU
72 | [Mapanienenumesn U €ro AIEMEHTHI. PaGora ¢
KOHCIICKTOM
JIEKINHN
73 | CBoiCTBa MNPOTUBOIOJIOKHBIX TIpaHed u Pabora ¢
JUaroHajicu napanjeaenuIeaa. KOHCIICKTOM
JIEKIINHN
74 | IlocTpoeHne OCHOBHBIX CEYEHUH. Pemenne 3amau
75 | IlepnieHauKyIsIpHBIE MIPSIMBIE. Pabora ¢
KOHCIICKTOM
JIEKIINHN
76 | llapamienbHble IpsIMbIE, PaGora ¢
NEepHCHAUKYJIIIPHBIC K INIOCKOCTH. KOHCIICKTOM
JIEKINN
77 | Ilpu3Hak NEpHEHAMKYJIAPHOCTH NPSIMOU H PaGota ¢
ITIJIOCKOCTU. KOHCIICKTOM
JICKLIUU
78 | IlepnieHAUKyISp U HAKIOHHAS. Pabora ¢
KOHCIICKTOM
JICKLIUU
79 | Teopema o Tpex NEPHEHAUKYIISIPAX. Pemrenue 3agau
80 | Yron mexay npsiMoi U IUNIOCKOCTHIO. Pa6Gora ¢
KOHCIICKTOM
JICKLIUU
81 | Yroa mexay miIoCKOCTSIMH. Pemenne 3amau
82 | IlepneHaUKYISIPHBIE TIIOCKOCTH. PaGota ¢
KOHCIICKTOM
JIEKINN
83 | PaccrosiHusi B IpOCTPaHCTBE. Pemenne 3anauq
84 | JlexapTOBBI KOOpPAMHATHI B IPOCTPAHCTBE. Pabora ¢
BekTops! B IpoCcTpaHCTBE. KOHCTIEKTOM
JIEKINN
85 | CnoxeHne UM BBIUUTAHUE  BEKTOPOB. Pemrenne 3ana4
YMHOKEHHUE BEKTOpa Ha YUCIIO.
86 | CkamsipHO€  TIPOM3BEACHHE  BEKTOPOB. Pemenne 3anau
[Ipocreiimue 3a1a4u B KOOpANHATAX.
87 | Il/p. Pemenue IIPAaKTHUKO- Pemenne 3anaq
OpUEHTHPOBAaHHBIX  3aJad IO  TEMeE
«B3anMHOE pacnosiokeHHe TpsAMBIX B
IIPOCTPAHCTBEY.
88 | Il/p. Pemenue MPaKTHUKO- Pemenne 3agau
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OPUCHTHPOBAHHBIX 3aga4 110 TEMC
«ITapamienbHOCTh TPSIMOM U IJTIOCKOCTH.

89 | Il/p. Pemenue IPAaKTUKO- 1 Pemenne 3anaq
OPUEHTUPOBAHHbIX  3a7ad 1O  TeMe
«lTapamienbHOCTh IIIIOCKOCTEW.
90 | IlI/p. Pemenne IIPAKTUKO- 1 Pemenue 3anau
OpUEHTHPOBAaHHBIX  3aJad IO  TeMe
«IlepneHAMKYISIPHOCTh TIIOCKOCTEN».
91 | Il/p. PacnionoxeHne npsIMBbIX U IJIOCKOCTEN 1 Penrenne 3amau
B OKpY’)KalollleM  MHpe (mpupogze,
ApPXUTEKTYype, TEXHUKE).
92 | Il/p. Pacnionoxenue NpsMbIX U IJIOCKOCTEN 1 Pewenne 3agaq
B OKPY’KaroIIeM MHUpe (mpupone,
apXUTEKType, TEXHUKE).
93 | II/p. [IpsiMble U TIOCKOCTH, KOOPJAUHATHI U 1 Pemenne 3amau
BEKTOPbI B IPOCTPAHCTBE.
94 | KonrponbHas pabora no teme «lIpsmbie u 1
IUIOCKOCTH B IPOCTPAHCTBEY.
Paznesn 9. MHororpanHHuku M Tesia Bpamenns (344.)
95 | HaknonHnas u mpsMas mnpusmMa U €€ 1 Pabora ¢ OK 01.
3JI€MEHTHI. KOHCIIEKTOM OK 04.
JCKIMH OK 06.
96 | Haknonnas wu mnpsMas mnpusmMa U €€ 1 Pemenne 3amaq OK 07.
OJICMCHTEIL. K 1.2
97 | llpaBunbHas mpu3Ma U €€ FJIEMEHTHI. 1 Pa6ota c
KOHCIICKTOM
JIEKITUH
96 | IlpaBunbHas mpU3Ma U €€ HIIEMEHTHI. 1 Perenue 3ama4q
99 | [Mapamenenurnen. CaoiicTBa 1 PaGota ¢
psIMOYTOJIBHOTO Tapasienenunena. Kyo. KOHCIICKTOM
JIEKITUH
100 | ITupamuna u €€ >I€MEHTHI. 1 Pa6ora ¢
KOHCIICKTOM
JIEKITUH
101 | ITupamuna u €€ >I€MEHTHI. 1 Pa6ora ¢
KOHCIICKTOM
JICKITUH
102 | [IpaBuipHas nupaMua. 1 Pemenue 3anau
103 | [1nomaae NOBEPXHOCTH MHOTOIPAHHHUKOB. 1 Pemenue 3agaq
104 | TIpocreiimue KOMOWHAIIAN 1 Pa6ora c
MHOTOI'PaHHUKOB. KOHCIEKTOM
JIEKIIAHU
105 | Boiuucnenue 3JIEMEHTOB 1 Pemenne 3amau
MPOCTPAHCTBEHHBIX dburyp (pé6pa,
JMaroHaJlu, YIJibl).
106 | IIpaBunbHBIE MHOTOIPAaHHHKH. 1 Pabora ¢
KOHCIICKTOM
JIEKIIAHU
107 | I/p. Wwmunanp, xoHyc, cdepa wu 1map. 1 Pemrenue 3ana4
OcHOBHBIE CBOWCTBAa MPSMOr0 KpPyroBOTI'O
LWIMHJPA, IPSIMOTO KPYTOBOrO KOHYcAa.
108 | II/p. W3o0paxeHue Tesn BpalleHUs Ha 1 Pemmenue 3anau

IIJIOCKOCTH.
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109 | II/p. IlpencraBieHue 00  yCEYEHHOM 1 Pemienue 3anay
koHyce. CeyeHHs KOHyca U HWJIHHIpA.
110 | I1/p. Pa3BépTKa HMIMHAPA U KOHYCA. 1 Penrenne 3a1au
111 | O6vem IIPSIMOYTOJIBHOTO 1 Pa6ora c
napamenenunena. O0vem kKyba. OOBEeMbI KOHCTIEKTOM
npsaMoil Tpu3Mbl ¥ 1uauHApPa. OOBEeMbl JICKIHN
nupamMuiel U KoHyca. O6beM mapa.
112 | O6Bem kyoOa. 1 Pemenue 3a1au
113 | O0bem npsMoil IPU3MBI. 1 Pemenne 3anau
114 | O6Bbembl IpsIMON IPU3MBI U IIHIIMHAPA. 1 Perienue 3amay
115 | O0bemM nupamMuabl. 1 Pemenue 3ana4q
116 | O6beMBI MIHPAMUJIBI M KOHYCA. 1 Pemenue 3anau
117 | O6Bem mrapa. 1 Penrenue 3anau
118 | Il/p.  Ilomatue o  cumMmeTpuum B 1 Pemenne 3anau
npocTpaHcTBe  (IIEHTpalibHas,  OceBasd,
3epKajbHasi).
119 | II/p. OOGoOuieHne  TOpeacTaBICHUH O 1 Pemenue 3agau
MPABWJIBHBIX MHOTOTPaHHHKAX (TeTpa’jp,
Ky0, OKTadIp, TOJACKAdIP, UKOCAIIP).
120 | Il/p. ITpumepsl cuMMeTpHii B TpoecCcHu. 1 Pemenue 3anau
121 | I/p. Ilpumepsl cuMMeTpHii B Tpodeccuu. 1 Pewenne 3axaq
122 | O6beMBI W IUIOMAAH  TMTOBEPXHOCTH 1 Pa6ora ¢
MHOT'OI'PaHHHKOB. KOHCIICKTOM
JICKIIUH
123 | OObemMBl ¥ TUIOMIATUM  TIOBEPXHOCTH 1 Pemenue 3amau
MHOTOTPaHHHUKOB.
124 | OObeMBI W TUIOMIATU TIOBEPXHOCTH TET 1 Pemenue 3agau
BpallleHusI.
125 | II/p. OO6BEeMBI U TUIOIIATN TIOBEPXHOCTH TEI 1 Pemenue 3anau
BpallleHusl.
126 | II/p. O6beMbl W IUIOMIAA TOBEPXHOCTH 1 Pemenne 3agau
MHOTOTPAaHHHUKOB M TEJ BPAIICHHUS.
127 | KouTtpoabHast pabota 1o TeMe 1
«MHOTOrpaHHUKH U TeJla BPAILICHUS.
128 | KonTponbHas pabota 1o TeMe 1
«MHOTOTrpaHHUKH U Tella BPAIICHUS.
129 | Dx3ameH. 1
130 | Dk3ameH. 1
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3. YCJI0OBUSA PEATIMBALIMU TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

3.1. TpeboBaHMsI K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecledeHHIo.

Peanuzarus mporpaMMbl JUCHUILTMHBI POBOJIUTCS B Y4eOHOM KaOWHETE MAaTEMaTHKHU U
UH(POPMATHKH.

OobopynoBanue y4eOHOro KaduHera:

- HaIJSIJIHBIC MOCOOUS (CTEHIBI, CXEMBI, IJIAKAThI, TOPTPETHI BBIJAIONINXCS YYCHBIX B
MaTeMaTHKe U JIp.);

- TUJAKTUYCCKUE MaTepUabl (3aaHus 71 KOHTPOJIBHBIX U MPAKTUYECKUX PadoT, ISt
pa3HBIX BUJOB OIIEHOYHBIX CPECTB, SK3aMeHa U Jp.);

- TEXHUYECKHE CPEJICTBA 00yUeHUS (KOMITBIOTEP, MYJIbTUMEAUNHBINA TPOEKTOP, IKPaH);

- 3a7161 (OMOIMOTEKA, YUTATBHBIN 3a1).

3.2. UnopmannonHoe odecreyenue 00ydeHus.

Jis  peanuzanuu mporpamMmbl  OMOMMOTEYHBIH (DOHA KOJUIeIKA WMEET IIeYaTHBIC
oOpa3oBaTenbHbIE PECYPChl, PEKOMEHIOBAHHBIE [Js HCIOJb30BaHUS B 00Opa3oBaTEIbHOM
IIpOLIECCEe, HE CTaplIe MATH JET ¢ MOMEHTA U3JJaHMsL.

OCHOBHBIE HCTOYHUKU:

1.Martematuka: anrebpa W Havajga MaTEeMaTHUYECKOTO aHalIW3a, reoMmeTpus. Anredpa u
Havaja maremarmdeckoro anammsa. 10-11 xmaccel: y4e0.mis oOmeoOpa3oBar. OpraHW3aIdil:
0a30BbIi W yriayOseHHbIH ypoBHH: yueOHUK / [LLI.A.Amumos, FO.M.Konsrun, B.M.Tkauésa [u
ap.] — 11-e u3n., crep.-M.: IIpocsemienue, 2023.-463c.

2. T'eomerpus. 10 — 11 wimaccer: yueO.n1s oOmieo0Opa3oBar. YUpeKJICHUN: 0a30BBIH H
npodun. yposuu /[ JI.C. Aranacsu, B.®. Byry3os, C.b. Kagomnes u np. ].-23-¢ m3n— M.:
[Ipocsemenue, 2022.-288c.

JlonoJIHUTEeIbHbIEe HCTOYHUKH:

1. Anrebpa w nHauama anamms3a. 10-11 kmaccer: yde6.mocodbue / [A.H.Kommoropos,
A.M.A6pamos, HO.I1.Jyaaunein [1 ap.]; nmox pen. A.H.Koamoroposa. — 31-¢ u3nm.- M:
IIpocsemenue, 2023 - 383 ¢

2. Anre6bpa w Havama aHamm3a. 10 kmacc: 0a3oBBIE M YITyOJICHHBIM YPOBHHU:
IUIAKTHYeCKue Matepuanbsl K y4yeOHuky III.A. AnmumoBa u napyrux: ydeOHoe mocoOue /
M.U. lla6ynnn, M.B. TkaueBa, H.E. ®enepoBa. — 15¢ u3a., crep. — M. IIpocBemenue, 2023 —
206 c.

3. Anrebpa w Havyasia a”Haim3a. 11 kimacc: 0a30BBIH M YIUTyOJCHHBIM YPOBHHU:
IUAKTHUeCKue Matepuainbsl K y4yeOHuky III.A. AnmumoBa u napyrux: ydeOHoe mocoOue /
M.U. lllabynun, M.B. TkaueBa, H.E. ®eneposa. — 15-¢ uzn., crep. — M. IIpocsemenue, 2023 —
191 c.

HNurepHer-pecypcesbi:

1. MunuctepctBo o0pa3oBanus u Hayku Poccuiickoii ®epepanuu. URL:
http://MmunOOpHAYKU.p/.

2. ®denepanbHbINA nopTan «Poccuiickoe o0pazoBaHHE. URL:
http://www.edu.ru/.

3. WNndpopmanmonnas cucrema «EnuHoe okHO JocTyna K oOpa3oBaTelbHBIM
pecypcam». URL: http://window.edu.ru/.

4. Enunas  komnexknus mudpoBeix oOpaszoBarenbHbIX pecypcoB. URL:

http://school-collection.edu.ru/.
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5. @denepalbHbli  TEHTp HH(POPMAIIMOHHO-00PA30BATENLHBIX  PECypPCOB.
URL: http://fcior.edu.ru/.

6. Hayunas snextponnas 6ubianoreka (HOb). URL: http://www.elibrary.ru.
7. KubepJlenunka. URL:http://cyberleninka.ru/.

8. CnoBapu u sunuknonenuu. URL: http://dic.academic.ru/.

9. Marematuka. URL: (https://math.ru/.

10. Caiit mo  maremaruke, uHpopmatuke u  ¢usuke. URL:

http://mathvideourok.moy.su/.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

KOHTpOHB M OICHKa PaCKpPbIBAOTCA YCPE3 AWCHUILIMHAPHBIC PE3YJIbTAThl, YCBOCHHBIC

3HAHUS U NPUOOpETEHHbIE CTYJCHTaMU YMEHHs, HalpaBJiCHHbIE Ha (OPMHUpPOBAHUE OOIIUX U
npo¢ecCHOHATbHBIX KOMIIETECHIIUH.

Oo6masi/npodeccuonanbHast
KOMIIeTEeHIIUA

Pa3znen/Tema

THI oIeHOYHBIX
MeponpuATHI

OK 01. Beibupats cioco0sbl
pelieHus 3a1a4
npodeccuoHambHOMI
JeSITeTbHOCTH
MIPUMEHHUTETHHO

K Pa3JINYHBIM KOHTEKCTaM.

P 1. Temm 1.1, 1.2., 1.3.
II-o/c, 1.4.

P 2. Temsr 2.1, 2.2., 2.3.

P 3. Temnr 3.1, 3.2., Tema
33

P4 Temo14.1.,4.2.,4.3.,
44.,45.,4.6.11-o/c

P 5. Temsr 5.1.,5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9.,6.10.

P 8 Temnr 8.1.,8.2.,8.3.,
8.4., 8.5.8.6.11-0/c, 8.7
P9. Tems1 9.1.,9.2.9.3.
IT-o/c, 9.4., 9.5. IT-o/c,
9.6.

[IpakTuyeckue pabOTHI.
KonTponbHbie paboThI.
JIMKTaHTHI.
Pa3noypoBHEBbIE 3a/1aHHUS.
['pynnoBbie NPOEKTHI.
WuauBuayanbHble POEKTHI.
DpoHTAIBHBIN OIIPOC.
Keitic-3amanus.

OK3aMeH.

OK 02. Mcnons3oBars
COBpPEMEHHBIC CPE/ICTBA
MOWCKA, aHaJIM3a U
WHTEPIPETANN
uH(popMaLuu, U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH TSI BBITIOJTHEHHUSI
3aa4 npodeccuoHaIbHOM
JEATEIILHOCTH.

P 1. Tewmm 1.1., 1.2., 1.3.
I1-o/c, 1.4.

P 3. Temmr 3.1, 3.2., Tema
33
P4.Temer4.1.,4.2.,4.3.,
44.,4.5.,4.6.I1-0o/c

P 5. Temsr 5.1., 5.2.

P 7. Temm 7.1., 7.2., 7.3.,
7.4.,7.5.

[TpakTrueckue paboTHI.
KonTtpomnbHbie paboThI.
JIMKTaHTBI.
Pa3noypoBHEBBIE 3a1aHNS.
['pynnoBeie MpOEKTHI.
WNHnuBuayanbHblEe IPOEKTHI.
@poHTaIBHBIN ONPOC.
Keiic-3ananus.

OK3aMeH.

OK 03. [lnanupoBats u
peann3oBbIBaTh COOCTBEHHOE
npodeccuOHAIBHOE U
JMYHOCTHOE pa3BUTHE,
NPEANPUHIMATENIBCKY IO
JeSITEbHOCTD B
npodeccuoHaIbHOM cdepe,
WCTIOJIb30BaTh 3HAHMUS TIO
(rHAHCOBON T'PaMOTHOCTH B
Pa3IMIHBIX KU3HEHHBIX
CUTYyalUsX.

P 1. Temsr 1.1., 1.2., 1.3.
IT-o/c, 1.4.

P2 Temsr2.1,2.2.,2.3.

P 3. Temnr 3.1, 3.2., Tema
33

P4 Temb14.1.,4.2.,4.3.,
44.,4.5.,4.6.11-0o/c

P 5. Temnr 5.1.,5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9., 6.10.

P 7. Temm 7.1., 7.2., 7.3.,
74.,7.5.

P 8 Temsr 8.1., 8.2.,8.3.,
8.4., 8.5.8.6.11-0/c, 8.7

[TpakTyeckue paboTHI.
KoHTponbHbIe paboTHI.
JIMKTaHTHI.
Pa3HoypoBHEBbIE 3a/1aHNUS.
['pynmoBbie MPOEKTHI.
WNHnuBuayanbHblEe TPOEKTHI.
@poHTANBHBIN OIIPOC.
Keic-3ananusi.

DK3aMeH.

OK 04. 3ddexTrBHO

P 1. Temm 1.1., 1.2., 1.3.

YCTHBIN Onpoc.
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B3aUMO/ICVICTBOBATH U
paboTaTh B KOJJIEKTUBE U
KOMaHJIe.

I1-o/c, 1.4.

P 2. Temsr 2.1,2.2.,2.3.
P 3. Temmr 3.1, 3.2., Tema
33

P4 Temb14.1.,4.2.,4.3.,
44.,45.,4.6.11-o/c

P 5. Temnr 5.1.,5.2.

P 6. Temnr 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9.,6.10.

P 8 Temnr 8.1., 8.2.,8.3.,
8.4.,8.5.8.6.11-0/c, 8.7
P 9. Temsr 9.1.,9.2. 9.3.
II-o/c, 9.4., 9.5. I1-o/c,
9.6.

TectupoBanue.
JlenoBbIe UrphI.

Keiic — 3ananus.
[IpoeKThl.
[IpakTuyeckue pabOTHI.
OK3aMeH.

OK 05. OcyuiecTBisiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eToM 0COOEHHOCTEN
COIMAIBHOTO M KYJIbTYPHOTO
KOHTCKCTA.

P 1. Temm 1.1., 1.2., 1.3.
IT-o/c, 1.4.

P 3. Temmr 3.1, 3.2., Tema
33

P4 Temp14.1.,4.2.,4.3.,
44.,4.5.,4.6.I1-0o/c

P5. Temrr 5.1.,5.2.

P 7. Temm 7.1., 7.2., 7.3.,

[TpakTrueckue paboTHI.
KonTtponbHbie paboThI.
JIMKTaHTHI.
Pa3HoypoBHEBbIE 3a/1aHHUS.
['pynnoBeie MpOEKTHI.
WNHnuBuayanbHblE IPOEKTHI.
@poHTaIBHBIN OIIPOC.
Keinc-3ananus.

74.,7.5. JK3aMeH.
OK 06. IIposBisTh P 1. Temmr 1.1., 1.2., 1.3. | KoHCIIEKTHI.
TpaxIaHCKO- IT-o/c, 1.4. Pedepatsr.
MaTPUOTHYECKYIO TTO3ULHIO, P 6. Temr1 6.1.,6.2.,6.3., CooOuienus.
JEMOHCTPUPOBATH 6.4.,6.5.,6.6.,6.7. [IpakTudeckue padOTHI.
OCO3HAHHOE TTOBEJICHNE Ha I1-o/c ,6.8., 6.9., 6.10. JK3aMeH.
OCHOBE TPaJUIIMOHHBIX P 9. Temr 9.1.,9.2. 9.3.
00I11eYETOBEYECKHX I1-o/c, 9.4., 9.5. I1-o/c,
LIEHHOCTEH, B TOM YHCJIE C 9.6.
y4eTOM rapMOHU3aLUN
MEKHAIMOHATBHBIX U
MEXPETUTHO3HBIX
OTHOLIEHUH, IPUMEHSTh
CTaHIapPThI
AHTUKOPPYIIIUOHHOTO
MOBE/ICHUS.
OK 07. ConeticTBOBaThH P 2. Temsr 2.1, 2.2., 2.3. KoncnekTsl.
COXPaHEHUIO OKpY Karoulei P4. Tems1 4.1.,4.2.,4.3., Pedepatsr.
cpensl, pecypcocoepexxennto, | 4.4.,4.5.,4.6. I1-o/c CooOrieHwms.
MPUMEHSTh 3HaHUS 00 PS5. Temst 5.1, 5.2. [TpakTrueckue paboTHI.
W3MEHEHHUH KJINMAaTa, P 6. Temr1 6.1.,6.2.,6.3., DK3aMeH.

MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, (P(HEKTUBHO
JeficTBOBAaThH B
YPE3BBIYANHBIX CUTYAIHSX.

6.4.,6.5.,6.6.,6.7.I1-o/c,
6.8.,6.9.,6.10.

P 8 Temrr 8.1.,8.2.,8.3.,
8.4.,8.5.8.6.II-o0/c, 8.7
P9. Temsr 9.1.,9.2. 9.3.
IT-o/c, 9.4., 9.5. I1-o/c,
9.6.
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IIK 1.2 AnanusupoBaTh
Ka4yeCTBO OCYIIECTBIISIEMOTO
mporecca, OleHUBATh U
00OCHOBBIBATH COOCTBEHHBIE
MIPUEMBI U METO/IbI
MIPENoIaBaHMs

P 1. Temm 1.1., 1.2., 1.3.
II-o/c, 1.4.

P2 Temsr 2.1,2.2.,2.3.
P4.Temsr 4.1.,4.2.,4.3.,
44.,4.5.,4.6.I1-0o/c

P5. Temrer 5.1.,5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9.,6.10.

P 7. Temwm 7.1., 7.2., 7.3.,
7.4.,7.5.

P 8 Temsr 8.1.,8.2.,8.3.,
8.4.,8.5.8.6.11-0/c, 8.7
P9. Temsr 9.1.,9.2.9.3.
I1-o/c, 9.4., 9.5. I1-o/c,

9.6.

YcrHbIi onpoc.
®poHTaTBHBIA KOHTPOJIb.

NupuBuyanbHbI

KOHTPOJIb.

AHanus myOIMYHOTO
BBICTYIIJICHUS.

[IpakTuyeckue pabOTHI.
OK3aMeH.
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