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1. ACIIOPT PABOYEM INPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI
Pabouas mporpamma yueOHOro mpeaMera SBJISETCS COCTAaBHOM YacThbl0 MPOrpaMMHO-
METOJUYECKOTO0  COMPOBOXKIEHHS  oOpaszoBarenbHo  mporpammbel  (OIl)  cpenmnero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA

no crienuanbHocTH 09.02.06 «CeTeBoe U CUCTEMHOE aAMUHUCTPUPOBAHUEY.

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType IPpOrpaMMbl NOATOTOBKH CIENHAJINCTOB
Cpe/iHero 3BeHa
YueOublii npeameT «MareMaTukay SBIsSeTCS y4eOHbIM IPeIMETOM 00I11e00pa30BaTeIbHOrO

1uKJa (yriayOlIeHHbIH YPOBEHb).

1.3. llesin 1 3aga4uM y4eOHOr0 nMpeaMeTa, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOr0
npeamera
1.3.1 Llean yuyeOHOrO npeamera

Cogepxanue mnporpaMmbl mpeamera «MaTemaTHKa» HaIMPaBICHO HAa JIOCTHXKEHUE
CIIEYIOIIUX IIeNIeH:

— (opMuUpOBaHHE IEHTPAIbHBIX MAaTEMAaTUYECKUX TMOHSATHUH (YMCIO, BEIUYMHA,
reoMerpuueckas (Qurypa, MnepeMeHHas, BEpPOSTHOCTh, (GYHKIUS, NPOU3BOAHAS, WHTErpan),
o0ecrevynBaroUX MPEeMCTBEHHOCTh M TEPCIEeKTUBHOCTh MAaTeMaTH4YeCKOro 00pa3oBaHUs
00yJaromuxcs;

— TOJBEJICHHE 00YJarOIIUXCS Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTUKHU W OKPYXAMIEro MHpa, MOHMMAaHHUIO MAaTEMAaTUKW KaK YacCTu O6HIGi/JI KYJIBbTYPBbI
YeII0BEUeCTBA;

— pa3BUTHE HUHTEJUIEKTyaJIbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENbCKUX YMEHUM, KpUTUIHOCTH MBIIIIICHUS, HHTepeca
K U3YYEHHUIO MaTEMaTHKU;

— ¢dopmupoBaHue  (YHKIIMOHATBHOW  MaTeMAaTHMYeCKOH  TpaMOTHOCTH:  yMEHHUSA
pacro3HaBaTh MaTeMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIlUAX U MPU U3YYCHUU
JIpYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTENH M 3aKOHOMEPHOCTEH, (GOopMyIupOBaTh
HNX Ha A3BIKEC MATCMATHUKH W CO3JaBaTb MATCMAaTHYCCKHUC MOACIH, NPUMCHATH OCBOEHHBIN
MaTeMaTHYECKUN amnmapart JiIsl pElIeHUs TPaKTUKO-OpUEeHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATh

" OLICHUBATLH IMOJIYYCHHBIC PC3YJIbTATHI.



1.3.2 [lnanupyemMpble pe3yabTaThl 0CBOEHHs YUeOHOTro npeamera B cooTBeTcTBHU ¢ DI'OC

CIIO u Ha ocaoBe ®PI'OC COO

OO01me KOMIETeHINH,
npogeccuoHaIbHbIE
KOMIIETEHIM U

IInanupyemble pe3yJbTaThl 00y4eHHsI

Oomue

IIpeamerHbIE

OK 01 Bribupats
CHOCOOBI PeUICHNUS
3a1a4
npogeCcCUuOHATBHOM
JIeSITeIIbHOCTH
OPUMEHHUTENBHO K
Pa3IHYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYZIy, OCO3HAHHE
[IEHHOCTH MacTepCTBa,
Tpynonrooue;

- TOTOBHOCTh K aKTUBHOU
JIESTETIBHOCTH TEXHOJIOTHYCCKOW U
COLMAILHOW HANPABJICHHOCTH,
CHOCOOHOCTh MHUITMUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIIFHO
BBITIOJTHATH TAKYIO IeSTEITHHOCTD;

- HHTEpEC K Pa3IuIHbIM chepam
po¢eCcCHOHANBHON NesITeIbHOCTH,
OBazieHre YHUBEPCATbHBIMA
Y9eOHBIMH MTO3HABATEIIEHBIMU
JIEUCTBUAMU:

a) 6a30BbIe JIOTUYECKUE ISHCTBUS:

- CaMOCTOSITENILHO (OPMYIIMPOBATh
U aKTyaJIu3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb CyIlIeCTBeHHI;Iﬁ
TIPU3HAK WJIA OCHOBAHUS IS
CpaBHEHWUSI, KJIacCUPUKAINH U
0000111EHNS;

- OIpeAeTATh LU AeATEIFHOCTH,
3aJaBaTh MapaMeTPsl M KPUTEPHH UX
JIOCTIKEHIS,

- BBIABJIATH 3aKOHOMEPHOCTU U
IMPOTUBOPECUHA B paCCMaTpPHUBACMBIX
SIBJICHHUAX,

- BHOCUTb KOPPEKTUBBI B
JACATCIBbHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEIISM,
OIICHUBATh PUCKH MOCIEICTBHIMA
JIESITeTTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIICHIE
TIPH PEIICHUH KU3HEHHBIX TPo0IeM
0) 6a30BbIC UCCIIEIOBATEIIECKHE
JIeUCTBUS:

- BJIaJICTh HAaBbIKaMH yqe6Ho-
HCCIIEI0BATENIbCKON U IPOEKTHOU
JACATCIBbHOCTHU, HABBIKAMH
paspenieHus nmpooseM;

= BBIABJIATH IPUYUHHO-
CJICZICTBEHHBIC CBSI3H U
aKTyaJIM3HpOBATh 33139y,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUs,
HAXOJIUTh apTyMEHTHI JIJIs
JTOKa3aTenbCTBA CBOUX
YTBEpIKICHHUIA, 33/1aBaTh ITAPaMeTPhI
1 KpUTEPUU PEILICHHUS,

- AHAJIM3UPOBATH ITOJIYYCHHBIC B
XOJIC PEIICHHS 33a4i PE3yJIbTaThI,
KPUTUYCCKU OLICHUBATH UX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCIIOBHSX;

-BIIAJICTh METOJAMH JIOKA3aTEIIbCTB,
ITOPUTMaMH PEIICHHUS 3a/1a49; YMEHHUE
(bopMyIHpOBaTh ONpEAEICHUs, AaKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJANTH
JIOKa3aTeNbHBIC PACCyKICHHS B XOZE PEIICHHs
3aj1ay;

- YMETh ONIEPUPOBATH MOHSATHIMH: CTEIICHb
qucna, J0rapudM IHUCia; YMEHUE BBITOTHATD
BBIUHCIICHUE 3HAYCHNH 1 TPeoOpasoBaHuUs
BBIPaKEHUI CO CTENEHAMH U JorapupmMamu,
mpeoOpa3oBaHus IPOOHO-PAIIHOHATHHBIX
BBIPAKEHUH;

- YMETh OTIEPUPOBATH MOHATHAMHU:
panuoHabHbIe, UppalMOHABHEIE,
NOKa3aTeJbHbIe, CTEIICHHBIE,
JorapupMHUIECKUE, TPUTOHOMETPHIECKHUE
ypaBHEHHS ¥ HEPABEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (DYHKIIUSL,
HerpepbIBHAS (YHKINS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeAEICHHbBIH HHTETPAT;
YMETh HaXOIWUTh ITPOU3BOAHBIC STTIEMEHTaPHbIX
(YHKIMH, HCTIONB3YsI CIIPABOYHBIC
MaTepHalIbl; UCCIEAO0BATh B TPOCTEHIINX
cirydasx (PyHKIUH Ha MOHOTOHHOCTb,
HaXOJUTh HAaNOOJBIINE N HANMEHBIIINE
3HaueHHs1 PYHKIMH; CTPOUTH rpauKu
MHOT'OYWIEHOB C UCIIOJIb30BaHUEM alIapara
MaTeMaTHYeCKOTO aHaIu3a; IPUMEHSITh
NPOU3BOJIHYIO IIPH PEIICHHUH 3324 Ha
JBIDKCHHUE; PelIaTh MPAaKTHKO-
OpPHEHTHPOBAaHHbIE 33aJ]a4y Ha HAaHOOIbIINE U
HaMMEHbIINE 3HAYCHU, HA HAXOXK/ICHNE ITyTH,
CKOPOCTH M YCKOPEHHUS;

- YMETbh OTIEPUPOBATH MOHATHIMHU:
pannoHaibHas QYHKIMS, TOKa3aTeIbHast
(GbyHKIOWS, cTenieHHasT PYHKIHS,
norapupmudeckas GyHkuus,
TpUrOHOMETpUYecKHue GyHKINH, 0OpaTHbIE
(GYHKIMH; YMEHUE CTPOUTH Tpaduku
U3y4YeHHbIX (YHKIIMH, NCTIOIb30BaTh rpaduku
IPU U3yYEHUH MIPOLIECCOB U 3aBUCUMOCTEHA,
NPU PELICHUH 33/1a4 U3 IPYTUX Y4eOHBIX
TIPEAMETOB 1 3a/1a4 U3 peabHON KU3HU;
BBEIpaXKaTh (OPMYIaMH 3aBUCHMOCTH MEXKIY
BEINYNHAMY;

- YMETb pelIaTh TEKCTOBBIE 33/1a41 pa3HbIX
THIIOB (B TOM 4YHMCJI€ Ha ITPOLIEHTHI, JOJIU U
YacTH, Ha IBU)KEHHE, paboTy, CTOMMOCTh
TOBAapOB M YCIIYT, HAJIOTH, 3a/1a4y U3 00JacTH
YIPaBJICHUS IMYHBIMU U CEMEIHBIMU
(uHAHCaMU); COCTaBIISITh BEIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA U X CUCTEMBI 10
YCIIOBHIO 33/1a4H, HCCIIEIOBATh MOJIYYSHHOE
pellIeHne U OLIEHUBATh IIPAaBJONIO00HOCTD
pe3yJbTaToB;




-- YMETh IEPEHOCUTD 3HAHUS B
[I03HABATENbHYI0 U IPAKTUYECKYIO
001aCTH KU3HEIEATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JacTel;

- BBIIBHTATh HOBBIC HJICH,
IpeagaraTb OpUrHaIbHbIE
MOAXObl U PELLIEHUS;

U CIIOCOOHOCTH UX UCIIOJIL30BAHUS B
M03HABATEJILHON M COIIUAIbHOM
MPaKTHUKE

- YMETh ONIEPUPOBATH MOHATHIMU: CPEAHEE
apudmMeTHyecKkoe, MeuaHa, HauoobIIee U
HaMMEHbIIEEe 3HAUCHUS, pa3Max, JUCIIepCus,
CTaHJapTHOE OTKIOHEHHE YHCIIOBOTO HAab0OPa;
YMETh U3BJIEKATh, HHTEPIPETHPOBATH
HHPOPMALINIO, IPEICTABICHHYIO B Ta0JINIIAX,
Ha JuarpaMMax, rpaukax, OTpakaroryto
CBOICTBA peasIbHBIX MIPOLIECCOB U SBJICHUH;
MIPEACTABISTE HHYOPMALHIO C TTOMOIIBIO
TaONuI U TMarpaMm; UCCIe0BaTh
CTaTHCTHYECKHE JIJAaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM IpapUIecKuX METOJIOB U
9JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATUSAMU: CIIyHaWHbII
OIIBIT ¥ CITy9aifHOE COOBITHE, BEPOSITHOCTD
CIlyJalHOTO COOBITHSA; YMEHNE BBIUYUCIISITH
BEPOSITHOCTb C UCTIOJIb30BAHUEM TPAYUIECKUX
METO/I0B; IPUMEHSTH (OPMYIIBI CIOKEHHS
YMHOXEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIC
(axThl 1 GpopMyIIBI IPU PELICHUH 337134,
OLICHNBATh BEPOSTHOCTU PEaJIbHBIX COOBITHH;
3HAaKOMCTBO CO CHy‘IaﬁHLIMH BCIIMYHUHAMU,
YMEHUE NPUBOAUTH IMTPUMEPHI MIPOSABJICHU
3aKOHa OOJIBLIMX YHCEJ B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSMX;

- YMETh OTIEPUPOBATH MOHATHAMH: TOUKA,
psAMast, TNIOCKOCTbh, IPOCTPAHCTBO,
JBYTPaHHBIH yroj, CKpEeIINBAIOIIHECs
NIpSMBIC, TApaICIBHOCTD U
MIEPIECHANKYIIIPHOCTD IPSIMBIX M INIOCKOCTEH,
YTOJ MEKAY MPSIMBIMH, YTOJI MEXLy IPSAMOI 1
IUIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSAMH,
paccTosiHUE OT TOUKH J0 IIOCKOCTH,
PacCTOSIHUEC MEKAY MPAMBIMU, PACCTOAHUC
MCEXKY IUIOCKOCTAMU,; YMEHUE UCIIOJIB30BATh
NP peIIeHUH 3aa4 U3y4eHHbIe (HaKThl U
TEOpeMbI IITAHUMETPUH; yMEHHE OLICHUBATh
pa3Mepsl 00BEKTOB OKPYXKAIOIIEr0 MUPA;

- YMETbh OTIEPUPOBATH MOHATHIMHU:
MHOTOTPaHHHK, CeYeHIe MHOTOTpPaHHHKa, KyO,
TapaJuleNIenuIe N, Mpu3Ma, nupamMuaa, Gurypa
1 TIOBEPXHOCTD BPAICHHUS, IMIIMHIIP, KOHYC,
map, cdepa, ceueHus: GUrypbl BpalieHus,
IUIOCKOCTb, Kacaromasicst cepsl, HUIHHIPA,
KOHYCa, TUI0Ia/ib II0BEPXHOCTU MUPAMUBI,
NPU3MBI, KOHYCa, LIMTUH]PA, TUIOLIAJb Chepbl,
00BeM Ky0a, MPsIMOYTOJIHHOTO
napajeaenunea, IupaMuasl, IpU3MBEL,
LWJINHIpPaA, KOHYCa, [1apa; yMeHHe H300paxaTh
MHOTOTPaHHHMKU M TIOBEPXHOCTH BPAIIEHUS, HX
CEUYCHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEZCTB;
yYMEHHE pacrio3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; yMEHHUE PACIIO3HABATH
TIPpaBUIIbHBIC MHOTOTPAHHUKH,

- YMETH OIEPUPOBATH MMOHATHUAMU: JIBUKCHUC B
MIPOCTPAHCTBE, MOT00HBIE GUTYPHI B
MIPOCTPAHCTBE; MCIIOJIF30BaTh OTHOIIICHHE
MJI0MIAIeH TOBEPXHOCTEN M 00HEMOB
MOJJOOHBIX (PUTYp NPH PEIICHHUH 3a]1ay;

- YMETh BBIYHCIIATH [€OMETPUIECKHUE
BEJIMYMHBI (IJIMHA, YT, TNIOMAb, 00bEM,




IUIONIAIb TIOBEPXHOCTH), HCIOJIB3YS
n3y4eHHbIE (OPMYIIBI U METOBL;

- YMETbh OTIEPUPOBATH MOHATHAMHU:
MIPAMOYTOJIbHAS CHCTEMa KOOPIHHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaIIPHOE PON3BEACHHE, YTOII
MEXIY BEKTOPAMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YNCIIO; HAXOANUTH C
TIOMOIIBIO U3YYEHHBIX (POPMYJT KOOPIHMHATHI
CEepEeNUHBI OTPE3Ka, PACCTOSHHE MEXY IByMs
TOYKaMHU;

- YMETh BBIOMPATH MOJIXOISIINA N3yIEeHHBIH
METOJ JUIS PElICHHs 33/1a4H, PaCcIIO3HABATh
MaTeMaTH4ecKue (GaKThl 1 MaTEMaTHIECKHUE
MOJIENHN B TIPHUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B ICKYCCTBE; YMEHHE IIPHBOANTD
MIPUMEPBI MATEMAaTHIECKUX OTKPBITHH
POCCUICKON 1 MUPOBOH MaTEMaTHYECKOM
HayKH.

- YMETh ONIEPUPOBATH MOHATHIMHU:
oIpezieieHNe, akCuoMa, TeopeMa, CieCTBUE,
CBOWCTBO, IPU3HAK, 10KAa3aTEIbCTBO,
paBHOCHIIBHBIE HOPMYIUPOBKH; YMEHHE
(hopMyIHpOBaTH OOpATHOE U
NPOTUBOIOJIOKHOE YTBEPIKIACHHE, IPUBOUTH
IIPUMEPBI © KOHTPIPUMEPEI, UCIIOIb30BaTh
METOJl MaTeMaTHIECKOH MHIYKIIUH;
IIPOBOANTH JOKa3aTEIbHbIC PACCYXKICHUS TIPH
pELIeHUH 3a71ad, OLCHUBATh JIOTHYECKYIO
TIPaBIIIBHOCTh PacCy>KACHHUH;

- YMETh OTIEPUPOBATH MOHATHAMH: MHOXKECTBO,
HOZMHOKECTBO, ONEPaIMy HaJl MHOXKECTBAMH;
YMEHHE HCI0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN armapar Jjisi OIIMCaHusI
peajbHBIX POLIECCOB U SIBICHUI ITpH
peLIeHn: 3aj1a4, B TOM YUCIIe U3 APYTUX
y4eOHBIX IIPEIMETOB;

- YMETb OTIEPUPOBATH MOHATHAMHU: Tpad,
CBSI3HBIN Tpad, IepeBo, UK, rpad Ha
IUTOCKOCTH; YMEHHE 33/1aBaTh M ONUCHIBATH
rpadbl pa3IMIHBIMU CIIOCO0AMU;
HCIIONIB30BaTh I'padbl MPU PEIICHNH 33/ay;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITHUSMH:
COYeTaHue, NePecTaHOBKa, YHCIIO COUSTaHUH,
YHCIIO NepecTaHOBOK; OnHOM HbtoToHa;
yMEHHE TIPUMEHITh KOMOUHATOPHbIE (aKThI U
paccyxIeHus JUIs peleH s 3a/1a4;

-yMETb ONEPUPOBATh MTOHATHUSIMU:
HaTypaJIbHOE YHCIIO0, IIeJI0€ YHCII0, OCTATOK 110
MO/IYJIIO, PalMOHAILHOE YHCIIO,
MppaoHAIBHOE YHCII0, MHOXKECTBA
HaTypaJIbHbIX, LEJBIX, PAIIMOHAIBHBIX,
JICWCTBUTEIIHLHBIX YHCEI; YMEHHE
HCIIOJIb30BaTh MPU3HAKH JEITUMOCTH,
HAaMMEHBIINK OOIINH IeNNUTeNlb M HANMEHBIIIEee
o0rmiee kpaTHoe, anroput™ EBkimna npu
pELIeHHH 33/1a4; 3HAKOMCTBO C Pa3IHuHbIMU
MO3UI[HOHHBIMU CUCTEMAMU CUHCIICHHUST;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITUSMH:
CTEIEHb C IEJIBIM [T0Ka3aTeIeM, KOPEeHb
HaTypaJIbHOM CTEIeHN, CTETICHb C
pannoHaILHBIM IIOKA3aTeJIeM, CTETICHD C
JICWCTBUTEIIHHBIM (BELIECTBEHHBIM)




ToKazaTesieM, JIorapu(M 4ucia, CHHyc,
KOCHHYC M TaHT€HC IPOU3BOJIHOTO YHCIIA;

- YMETbh OTIEPUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIPe0Opa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YPaBHEHUI 1
HEpPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHH,
HEPaBEHCTB U CHUCTEM, PAIJHOHAIbHBIC,
HppanroHaIbHBIE, TOKA3aTEIbHbIC,
CTEINICHHbIE, JIOTapUPMUIECKHE,
TPUTOHOMETPUUYECKHE YPaBHEHUS,
HEpaBEHCTBA M CUCTEMBI; yMEHHE peIaTh
ypaBHEHHMSI, HEPABCHCTBA U CUCTEMBI C
TIOMOIIBIO PA3IMYHBIX [IPUEMOB; pelaTh
yYpaBHEHHS, HEPABCHCTBA U CUCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YPaBHEHUS,
HEPaBEHCTBA, UX CHCTEMBbI JUIS PEIICHUS
MaTEeMaTHYECKHX 3aJa4 1 3a/1a9 U3 Pa3IHIHbIX
oOacTeil HAyKH M peasbHOHN JKU3HH;

-yMeTbh CBOOOJIHO ONIEPUPOBATH MOHATHAMHU:
rpaduk GyHKIMH, 0OpaTHast QYHKIHS,
KOMITO3UIMS GYHKIMH, THHEHAsS QyHKIus,
KBa/IpaTUuHast GYHKIMA, CTEIIeHHAsT (QYHKIMS
C LIEJIBIM [T0Ka3aTelieM, TPUTOHOMETPUYECKHUE
¢byHKIMH, 00paTHBIE TPUTOHOMETPUUECKHE
(GyHKIMH, TOKa3aTeNbHas U JIoTapupMUIecKast
(YHKIMH; YMEHUE CTPOUTH Tpaduku
(YHKIMH, BBITOIHATE IPeoOpa3oBaHus
rpaduKoB (yHKITHIA;

YMEHHE HCIIOIb30BaTh TpaduKu QyHKIUHA 11
N3y4YeHUS IPOIECCOB M 3aBUCUMOCTEH ITpH
PCIICHUH 3334 U3 IPYTUX YIeOHBIX
NPEIMETOB U U3 PEANbHOMN KU3HHU; BHIPAXKATH
(dhopMyIaMu 3aBUCMOCTH MEKIY
BEJIMUYUHAMM;

yMeHHEe CBOOOTHO OIIEPHPOBATh HOHITUSIMU:
YETHOCTh (DYHKIIMH, IEPHUOJANIHOCTD
(yHKIHHU, OTPAaHUTICHHOCT (PYHKITUH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM
¢yHKIMH, HanboJIbIIee 1 HANMEHBIIIee
3HaueHHs QYHKIMN Ha TIPOMEXKYTKE; yMEHHE
MIPOBOANTH MCCIIEOBaHNE (PyHKINY;

YMEHHE HCII0Ib30BaTh CBOMCTBA U rPpaduKH
(byHKIMIA 1T pelieHus] ypaBHeHHUH,
HEPaBEHCTB U 33J[ay C MapaMeTpaMu;
M300paxaTh Ha KOOPJAMHATHOM MIIOCKOCTH
MHO’KECTBa PELICHUI YpaBHEHUI, HEPABEHCTB
U UX CHCTEM;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITUSMHU:
TI0CIIEI0BATENILHOCTD, apu(MeTHIECKAs
IIpOrpeccHsi, reoMeTpruIecKas Iporpeccus,
0ecKOHEeUHO yObIBaIOIIasi TeOMETPHIECKast
MIPOTpeccHusi; yMEHHE 33/1aBaTh
TIOCIIEI0BATEIILHOCTH, B TOM YHCJIE C
TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMETh ONIEPUPOBATH MOHATHIMH:
HENPEePbIBHOCTh (YHKIIMH, ACUMITOTHI
rpaduka QyHKIUH, IepBas M BTOpas
MpOU3BO/IHAS (DYHKIUH, TEOMETPHUECKHUIT 1
(u3MIecKnii CMBICIT MPONU3BOAHOM,
nepBooOpasHasi, ONpeAeIeHHbIH HHTETPaT;
yYMEHHE HaX0JUTh aCUMITOTHI rpadurka
(YHKIMH; YMEHUE BBIYUCIIATE IPOU3BOIHBIE
CYMMBI, IPON3BE/ICHHS], YACTHOTO 1




KOMITO3ULMH (DYHKIMH, HAXOUTh YpaBHCHHUE
KacareJbHOH K rpaduky QyHKIUY;

YMEHHE HCII0Ib30BaTh IPONU3BOJHYIO IS
nccie0BaHus QYHKINH, 111 HAXOKACHHS
HaWJIy4IIEro PEIICHUS B MPUKIATHBIX, B TOM
YHCIIE COIMAIbHO-3KOHOMUIECKUX H
(U3HUYECKNX 3a1a9ax, A ONPEICICHUS
CKOPOCTHU M YCKOPEHUS]; HAXOJUTh IIOIAAN U
00beMbI UTYp C TOMOIIIBIO HHTErpaa;
TIPUBOJIUTH NIPUMEPBI MATEMaTHYECKOTO
MO/JIETTUPOBAHHUS C IOMOIIIBIO
muddepeHInaTbHBIX YPaBHCHUI,

- YMETh ONIEPUPOBATH MOHATHIMHU:
KOMIUIEKCHOE YHCJI0, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJb U apTyMEHT
KOMIUIEKCHOTO 4ncia, popma 3anmcu
KOMIDIEKCHBIX YHCeN (TeOMeTpHyecKas,
TPUTOHOMETPUYECKAas U alredpandeckas);
YMETb NPOU3BOANTH apU(PMETHIECKHE
JCUCTBHUS C KOMIUIEKCHBIMH YHCIIAMH;
NPUBOAUTH ITPUMEPHI HCIIOIb30BAHUS
KOMIUIEKCHBIX YUCEJT;

- yMeTh CBOOO/IHO ONIEpUPOBATH MOHATUSMHU:
cpenHee apupMeTHIeCKoe, MeANaHa,
HanOouiblllee 1 HAUMEHbILIee 3HAUCHHS,
pa3Max, AUCTIEPCHs], CTAHAPTHOE OTKIOHECHHUE
JUISL OTIMCAHUS YUCIIOBBIX JaHHBIX; YMEHHUE
HCCIIEI0BaTh CTATUCTHYECKUE TaHHBIC, B TOM
YHcie ¢ IPUMEHEHNEM IpauIecKux METOI0B
1 3JIEKTPOHHBIX CPEACTB; rpaUIecKn
HCCIIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
HOMOIIIBIO IMarpaMM PacCeuBaHUs U
JIMHEWHOH perpeccuu;

- YMETh HaXOJMUTh BEPOSITHOCTH COOBITHII C
UCIIOJIb30BaHHEM I'pa)HIeCKUX METOIOB;
NPUMEHSTB /sl petieHus 3a1a4 GopMyJIbl
CIIOKEHUS 1 YMHOXKCHHUS BEPOSITHOCTEH,
(hopMyITy TIOJTHOH BEPOSITHOCTH, (OPMYITY
Beprymn, koMOuHaTOpHBIE (HAKTHI 1
(OpMyJIBI; OIICHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHIl; yMEHHE OIIEPUPOBATH OHATHSIMH:
cllydqaiiHasi BeIMUMHA, paclpeeeHue
BEPOSATHOCTEH, MaTeMaTHYECKOe OXKUIIAHNUE,
JMCTIEPCHS M CTaH/IapTHOE OTKJIOHEHHUE
CIIy4ailHOM BEIMYMHBI, QyHKLIUH
pacripezieneHus 1 INIOTHOCTH PaBHOMEPHOTO,
NOKAa3aTeJIbHOI0 U HOPMaJIHOTO
pacripeieieH!ii; YMEHUE UCTIOJIb30BaTh
CBOMCTBA M3YUCHHBIX PacHpeieIeHUH JUIs
pereHus 3aja4; 3HaKOMCTBO C HOHSTHSMH:
3aKOH OOJIBIINX YHCEI, METOIbI BHIOOPOYHBIX
HCCIIEIOBAaHNUH; YMEHUE NIPUBOJNUTH IPUMEPHI
MIPOSIBJICHUS] 3aKOHA OOJIBIINX YHCEN B
MIPUPOJTHBIX M OOIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITUSIMHU:
TOYKa, MpsIMasi, IIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, IVIOCKUH yroJl, ABYIPaHHBIN
YIoJl, TPEXTPaHHbIN yToJ1, IepeceKaronmecs,
napaJuieNibHble U CKPEIUBAIOLINECS PSMbIE,
MapaJuIeIbEHOCTD U NEPIEHUKYIISIPHOCTD
TIPSIMBIX ¥ TUIOCKOCTEH, YroJI MexK1y
MIPSIMBIMH, YTOJI MEXy TIPSIMO 1
TUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMH;




YMEHHE HCII0JIb30BaTh IIPH PELICHUH 3a1a4
n3y4eHHbIe (PAKTHI U TEOPEMBI NIAHUMETPHH;
YMEHHE OIICHUBATh pa3Mephl 0OBEKTOB B
OKPY’KaIOIIEM MUPE; YMEHHUE ONICPHUPOBATH
TIOHATHSAMH: MHOTOTPaHHHUK, CEYCHHE
MHOTOTPaHHHKA, ITPAaBUIIbHBII MHOTOTPaHHUK,
Tpu3Ma, THpaMuaa, GuUrypa u moBepxHOCTh
BpaIIEHNs], IWIMHAP, KOHYC, Iap, cdepa,
pa3BepTKa HOBEPXHOCTH, CEYECHHsI KOHYCa
LWIMHIPA, TapaulesIbHbIE OCH HIIH
OCHOBAHHIO, CEUYEHHE I1apa, IOCKOCTb,
Kacaromiascsi chepbl, IHINHAPA, KOHYCa;
yYMEHHE CTPOUTH CEYEHHE MHOTOI'PaHHHKa,
n300pakaTh MHOTOTPaHHUKH, (GUTYPHL U
MTOBEPXHOCTH BPALICHUS, UX CEUCHUS, B TOM
YHCIIe C HTOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE IPIMEHSTh CBOMCTBA TEOMETPHUUECKUX
¢uryp, caMocTosITeIbHO (POPMYITHPOBATH
OTIPEAEIICHNS N3ydaeMbIX (HUTYp, BHIABUTATH
THIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpUIecKux (GUryp, 000CHOBBIBATH WU
OIIPOBEPraTh UX; YMEHUE NPOBOAUTH
K1acCU(DUKALMIO GUTYD TIO pa3IuuHBIM
NPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE
JIOTIOJTHUTENBHBIE TOCTPOCHHS;

- YMETb CBOOOIHO ONIEPHPOBATH MOHSATHSMHU:
mwiomanb GUrypsl, 00beM QUTYPEI, BETHIINHA
yTJIa, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosHAE MEXy IPSIMBIMH, PacCTOSTHHE
MEXIY IUIOCKOCTAMH, IUIOMIAab ChepHl,
IUTOIIA b TIOBEPXHOCTH MUPAMHUIBI, IPU3MBI,
KOHyca, IMIHHIPa, 00beM Ky0a,
HPSIMOYTOJILHOTO MapaJiieenunesa,
NHUPaMU/IbL, IPU3MBI, IAIMHAPA, KOHYCA,
Iapa; yMeHUe HaXO0JJUTh OTHOLIIEHUE 00bEMOB
HOJO0HBIX QUTYD;

- YMETh CBOOO/IHO OTIEpHUPOBATH MOHITHSMHU:
JBIDKCHHUE, TTapaJuIeNbHbINA IIepeHoc,
CHMMETPHS Ha TNIOCKOCTH U B IPOCTPAHCTBE,
MTOBOPOT, TipeoOpa3oBaHme MOI00HS,
1oJJ00HbIe PUTYPBI; YMEHHE paclio3HaBaTh
paBHBIE ¥ TOAOOHBIE (QUTYPHI, B TOM YHCIE B
NPUPOJIE, HICKYCCTBE, apXUTEKTYPE; yMEHHE
UCIIOJIb30BaTh T€OMETPHUYECKHE OTHOILICHUS,
HaxOJHTh FEOMETPUUECKHIE BEJIMUUHBI (JUIHHA,
YTOJI, TUIOMIA/lb, 00BEM) MPH PEIICHUN 33129
U3 JPYTUX Y4eOHBIX MPEIMETOB U U3 pealbHON
KH3HHU;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
MIPSMOYTOJIbHAs CUCTEMa KOOPAWHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOPa,
CyMMa BEKTOPOB, IIPOM3BEJICHHE BEKTOpa Ha
YHCII0, PA3I0KEHHE BEKTOpa Mo 6asucy,
CKaJISIPHOE MTPOM3BEICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJl MEXK/y BEKTOPaMH;
YMEHHE UCII0JIb30BATh BEKTOPHBIN U
KOOPJMHATHBIA METO JJISl PELICHUSI
reOMETPUYECKHX 3a/1a4 U 3a/1a4 APYTuX
yueOHbBIX IPEIMETOB; OIIEPUPOBATH
MOHATHAMU: MaTpula 2x2 u 3x3,
OIIPEAEINTENh MATPHIIBI, TEOMETPHIECKHUI
CMBICTI OTIPEJICITUTEIIS;
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- YMETb MOJEIUPOBATh PEAJIbHBIC CUTYALUH Ha
SI3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3aJja4H, HCCIIEA0BATh IOCTPOEHHEIE
MOJIENHN C HCMOIb30BAHUEM aIlapaTa
anreOpbl, HHTEPIPETHPOBATh MOTyICHHBIN
pe3ynbTaT; CTPOUTh MATEMATUYECKUE MOIEIU
C MIOMOUIBIO TEOMETPUUECKUX MOHATHH U
BEJIMYMH, PELIATh CBS3aHHbIC C HUMU
IIPaKTUYECKHE 3a/1a4M; COCTaBIIATh
BEPOSITHOCTHYIO MOJI€JIb U UHTEPIIPETUPOBATH
IIOJIyYEHHBIH PE3yJbTaT; PeIaTh IPUKIIAIHbIC
3a/1a4y CpeACTBAMY MaTeMaTU4EeCKOro
aHalu3a, B TOM YHCJIE COLUAIIBHO-
9KOHOMHYECKOTO U (PU3UIECKOTO XapaKTepa;
- yMEHHE BBIONPATH MOAXOSIITHNA METO 11t
peleHns 3aa4y; MIOHUMaHie 3HaYMMOCTH
MaTEMATUKU B U3Y4E€HUU NIPUPOIHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUIL;
YMEHHE PacIlO3HABATh IIPOSIBIICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHE IIPUBOJUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUH
POCCHUICKON U MUPOBOY MaTeMaTU4eCKON
HayKH1

OK 02 Hcnons3oBath
COBPEMEHHBIE CPEJICTBA
MOWCKa, aHAITU3a U
UHTEPIPETALIH
uHpOpPMALINH, U
nH()OpMALHOHHbIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHS 3214
npo¢eCCUOHATBHOM
JIeSITeIbHOCTH

B o6nacti eHHOCTH HAYYHOTO
MO3HAHUS:

-c(hopMHPOBaHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U
00IIeCTBEHHON IIPaKTHKH,
OCHOBAHHOTO Ha AUAJIOTE KYJIBTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM
MHpE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM U
YUTATEIbCKOMN KYJIbTYphI KaK
CpeCTBa B3aUMOJCICTBUS MEXKLY
JIFOJIBMH M TIO3HAHHS MHPA;

- OCO3HAaHHUE [ICHHOCTH HAyYHOH
JIeSITeIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO AEATELHOCT
MHIMBHUYaIIbHO U B TPYIIIE.
OBajieHle YHUBEPCATbHBIMU
yueOHBIMH TIO3HABATEIILHBIMU
JIEUCTBUAMU:

B) pabora ¢ uHpopMarmei:

- BJIQ/IETh HABBIKAMH MOJYyYEeHUS
nH(popManuK N3 UCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSATEILHO
OCYIIECTBIISITh OUCK, aHAJIN3,
CHCTEMaTH3aLUIO U HHTEPIIPETALHIO
nH(pOopMaMH Pa3ITMYHBIX BUJOB U
(hopm npescTaBICHUS;

- CO3aBaTh TEKCTHI B PA3ITMYHBIX
(hopmarax ¢ yueToMm Ha3HAYEHUS
MHPOPMALINH U [EJIEBOH
ayJIMTOPHH, BEIOHPaAst ONITHMAIIbHYIO
dhopmy npeacTaBiIeHUs U
BH3YaJIN3aIlHH;

- OLIEHMBATH JJOCTOBEPHOCTH,
JIETUTUMHOCTh HH(OPMAIINH, €€

- YMETh OTIEPUPOBATH MOHATHIMHU:
paunoHanbHas GYHKIMS, TOKa3aTelbHast
(GyHKOWSA, cTeneHHas PYHKIHS,
norapugmudeckast QyHKIH,
TPUTOHOMETpHUYECKHE (PYHKIINU, OOpaTHBIC
(YHKIMH; YMEHUE CTPOUTH Tpaduku
N3yYECHHBIX (DYHKIMH, HCIIOJIb30BATh IpauKN
IIPY U3YYEHHH TIPOIIECCOB M 3aBUCHMOCTEH,
NPU PELICHUH 33/1a4 U3 IPYTUX Y4eOHBIX
HpEeAMETOB U 331a4 U3 peasIbHOM KU3HH,
BBIpaXaTh (OpMynamMu 3aBUCUMOCTH MEXKLY
BEJIMYUHAMM;

- YMETh ONIEpPUPOBAThH MOHIATHUAMH: TOXKIECTBO,
TOKAECTBEHHOE NTPeoOpa3oBaHue, ypaBHEHNUE,
HEpaBEeHCTBO, CHCTEMa YpaBHEHUH 1
HEpPaBEHCTB, PABHOCHIBHOCTbh YPaBHEHHH,
HEpPaBEHCTB U CUCTEM, PAlIHOHAIbHBIC,
HppanroHaIbHEIE, T0KAa3aTeNbHbIC,
CTENICHHbIE, JIOTapU(PMUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS,
HEpaBEHCTBA M CUCTEMBI; YMETh PeIIaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3IMYHBIX IPUEMOB; penaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSITh YpaBHEHHS,
HEpPaBEHCTBA, MX CUCTEMBbI JUISl PEIICHUS
MaTeMaTHYeCKHX 3a]a4 M 3a/1a4 U3 pa3InuHbIX
obJlacTeil HayKH U peasibHOM KU3HH;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHITHUSMHU:
JIBIDKECHUE, TTapaJuIeNIbHbINA IepeHoc,
CHUMMETPHS Ha TNIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TTpeoOpa3oBaHne Mo100us,
mo100HBIE PUTYPHI; YMETh Paclo3HaBaTh
paBHBIE U TOOOHBIE (HUTYPHI, B TOM YHCIIE B
MIPHUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMETh
HCTOJIb30BaTh T€OMETPUIECKHE OTHOIICHNUS,
HAXOJWUTh TEOMETPUIECKIE BEIIMIHNHEI (JIIMHA,
yTroJ, TIomaab, 00beM) MpH peIICHUH 3a1a4
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COOTBETCTBHE IPABOBBIM 1
MOPaJIbHO-3TUYECKUM HOpMaM;

- UCIIONB30BATh CPEACTBA
WHPOPMAINOHHBIX H
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
peLICHUH KOTHUTHBHEIX,
KOMMYHUKAaTHUBHBIX U
OpraHU3aMOHHBIX 33134 C
co0utoieHreM TpeOoBaHuit
SPrOHOMHMKH, TEXHUKH
0e30IacCHOCTH, TUTHEHBI,
pecypcocOepeskeHus, MPaBOBbIX U
STUYECKUX HOPM, HOPM
HHPOPMAIMOHHON 6E€30MaCHOCTH;

- BJIAJICTh HAaBBIKAMH
PacIo3HABaHUS U 3AIHUTHI
nHpOpMAINH, HHPOPMATNOHHON
6€3011acHOCTH IMYHOCTH

n3 Ipyrux y‘le6HLIX opeaMETOB U U3 peanLHoﬁ
KU3HHU

OK 03 [InanupoBath u
pean30BbIBATh
cOOCTBEHHOE
npodeCCUOHATBHOE U
JIMYHOCTHOE Pa3BHUTHE,
MPEANPUHIUMATEIBCKYO
JICSITETIBHOCTD B
npo¢eCCUOHANTBHOM
cdepe, UCIOTB30BAThH
3HAHUS 10 PUHAHCOBOWA
rPaMOTHOCTH B
Pa3ITUYHbIX KU3HEHHBIX
CHUTYaIUSIX

B oGnactu 1yxoBHO-
HPaBCTBEHHOT'O BOCIHTAHMS:
-c(hopMHPOBaHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO MOBEJCHUS,;

- CIIOCOOHOCTH OLICHUBAThH
CUTYaIMIO U TPUHUMATh
OCO3HaHHBIE PEIICHHUS,
OPHEHTHPYSICh Ha MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI M [ICHHOCTH;
- OCO3HAHHE JINYHOTO BKJIA/IA B
MOCTPOEHHE YCTOHIHBOTO
Oymyniero;

- OTBETCTBEHHOE OTHOILCHHE K
CBOMM POAMTEIIAM U (WIIH) JPYyTUM
YJIeHAM CEMbH, CO3JIaHUIO CEMBbH Ha
OCHOBE OCO3HAHHOT'O MPUHSTHUS
LIEHHOCTE! CEMEMHOM KU3HU B
COOTBETCTBHUH C TPAAULHSIMHU
HaponoB Poccuu;

OBiasieHre YHUBEPCAILHBIMH
PETYIATUBHBIMU JICHCTBUAMU:

a) caMOOpraHu3anus:

- CaMOCTOSITENILHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENBHOCTD,
BBISIBJIATH NPOOJIEMBI, CTABUTH U
hopmynupoBaTh COOCTBEHHBIE
3a/1a4 B 00pa3oBaTeIbHON
JIeSITEIbHOCTH M KU3HEHHBIX
CUTYaIUSIX;

- CAaMOCTOSITENIHO COCTaBIISITh TUIAH
penIeHust Mpo0IeMBl ¢ yIeTOM
MMEIOIINXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEeHUH;

- 1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
Croco0cTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO LIMPOKON IPYAULIMH B
pa3HbIX 00JacTIX 3HAHUH,
MOCTOSIHHO MOBBIIIATH CBOU
00pa3oBaTeNbHBIN U KyJIbTypPHBII
YPOBEHb;

0) CaMOKOHTPOJIb:

- YMETh ONEPUPOBATH MOHITHIMHU:
paLoHAIBHEIC, UPPALIMOHAJIBHBIC,
NOKa3aTeNbHbIC, CTCIICHHBIC,
JorapupMHUIECKUE, TPUTOHOMETPHIECKHUE
ypaBHEHHS ¥ HEPABEHCTBA, HX CUCTEMBI;

- YMETh OTIEPUPOBATH MOHATHIMHU:
MHOTOTPaHHHUK, CeYeHHe MHOTOTpPaHHUKa, KyO,
napajulesieniuIen, mpru3Ma, nupamMuaa, Gurypa
U NIOBEPXHOCTh BPAILCHHUS, LIWINHIP, KOHYC,
nrap, cepa, cedeHust GUrypsl BpalleHHUs,
IUIOCKOCTB, KacaroIascs cepbl, IHINHIPA,
KOHYCa, IUIONIalb TIOBEPXHOCTH IIUPAMUJIBL,
NPU3MBIL, KOHYCa, IMIMHAPA, IUIOMIaab chepsl,
00BeM Kyba, IPSAMOYTOIHHOTO
napajuleNienuine /1a, TUPaMu/Ibl, IIPU3MBI,
[UINHIpa, KOHYyca, I1apa; yMEHUE U300paxaTsb
MHOTOTPAaHHUKH U TIOBEPXHOCTH BpAILEHHUS, UX
CEUEHUSI OT PYKH, C TOMOIIbIO YEPTEXKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATh
NpaBHIEHBIE MHOTOTPAHHHUKH;

- yMETh ONEPUPOBATH MOHITHIMU:
NPSMOYTOJIbHAs CUCTEMa KOOPJHHAT,
KOOPAWHATBI TOUKH, BEKTOP, KOOPIHUHATHI
BEKTOPA, CKAJIIPHOE IIPOM3BEAEHHE, YT Ol
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB,
NpOU3BE/ICHHE BEKTOpa Ha YKMCII0; HAXOIUTD C
MOMOIIIBIO U3YYEHHBIX (JOPMYII KOOPANHATHI
CepelHbI OTPE3Ka, PACCTOSIHUE MEXY IBYMS
TOYKaMHU
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HCIIOJIb30BaTh MPUEMBI PE(IICKCUU
JUTSL OLICHKU CUTYalluu, BEIOOpa
BEPHOTO PEIICHIS;

- YMETb OLIEHUBATh PUCKU U
CBOEBPEMEHHO MIPUHAMATD PEUICHUS
10 UX CHIDKCHHIO;

B) SMOIMOHAILHBIA HHTEJUIEKT,
IIpeAIoJIaratoIui
c(hOpMHUPOBAHHOCTE:

BHYTPCHHEH MOTHBAIIUH,
BKITIOYAOIICH CTPEMIICHUE K
JIOCTHXKCHUIO 1IN U YCIIEXY,
OITHUMU3M, HHUI[HATUBHOCTb,
YMEHHE IeHCTBOBATh, UCXOIS U3
CBOHX BO3MOKHOCTCH;

- DMIIaTHH, BKITFOYAIOIICH
CIIOCOOHOCTH MMOHUMATD
HSMOIMOHAIIEHOE COCTOSHUE JPYTUX,
YYUTBIBATh €TI0 IPH OCYIICCTBICHUN
KOMMYHHKAIIMH, CTIOCOOHOCTh K
COYYBCTBHUIO U COMEPESIKUBAHHMIO;

- COIMAaJIbHBIX HABBIKOB,
BKJTFOYAIOIINUX CIIOCOOHOCTh
BI)ICTpaI/IBaTI) OTHOILLICHUA C
JIPYTAMHU JIFOJBMU, 3a00THTHCS,
TIPOSIBIIATE HHTEPEC U Pa3peIIaTh
KOH(ITUKTHI

OK 04 B¢ dexTrBHO
B3aMMOJCIHCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

-TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSTEIIEHOCTH H
CaMOOTIpEICIICHUIO;

-OBJIaJIcHIE HAaBBIKAMHU Y4eOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHON U
COLIMAJIBHOM JEATEIbHOCTH;
OBajieHNe YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMHU JICHCTBUSIMH:
0) coBMecTHasl IeATENbHOCTb:

- MOHUMAaTh U UCIIOJIb30BaTh
MpeuMyIlecTBa KOMaH/IHON U
WHIUBUAYAIEHOU pabOTHI;

- IPUHAMATH ST COBMECTHOM
JIESITeTHHOCTH, OPTaHU30BEIBATh U
KOOPAWHUPOBATH ICHCTBHS IO €¢
JIOCTHKEHUIO: COCTABIIATh TUIaH
JIEUCTBUH, pacrpeensTh PO C
Y4€TOM MHEHHMI y4aCTHUKOB
00CyX/1aTh pe3yNbTaThl COBMECTHON
paboTsr;

- KOOPJAWHUPOBATH U BBITOTHSTh
paboTy B YCIOBHSAX peaibHOTO,
BUPTYaJIbHOTO H
KOMOWHHPOBAHHOTO
B3aUMOJIEICTBUS;

- OCYILLECTBJISTH MMO3UTUBHOE
CTpaTEruuecKoe MOBECHNE B
Pa3IMYHBIX CUTYAIHSIX, IPOSIBISATh
TBOPYECTBO U BOOOpakeHHe, OBITH
HHHUIAATHBHBIM.

OBIajieHre YHUBEPCATbHBIMHA
PETyISATHBHBIMHE JICHCTBUSIMHU:

T) IpuHATHE ceOs M JPYTUX JIOEH:
- IPUHUMATh MOTHBBI U APT'YMCHTBI
JPYTHX JEOJICH MPU aHAIIN3e
pe3yIbTATOB NESTEIHHOCTH,

- YMETbh ONIEPUPOBATH MOHATHAMH: CITyYalHHBINA
OIIBIT U CITy9alfHOE COOBITHE, BEPOSITHOCTD
CIly4afHOTO COOBITHS; YMETh BBIYNCISATD
BEPOSITHOCTb C UCTIOJIb30BAHUEM TPAYUICCKUX
METO/I0B; IPUMEHSTH (OPMYIIBI CIOKEHHS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(axThl 1 GopMyJIBI IPU PELICHUH 337134,
OLIGHUBATh BEPOSITHOCTH PEANbHBIX COOBITHI;
3HaKOMCTBO CO CIIyJalHBIMU BEIUIMHAMU;
yMEHHE TIPUBOIUTH IPUMEPBI IIPOSIBICHUS
3aKOHa OOJIBIINX YHCENT B IPUPOIHBIX U
OOIIECTBCHHBIX SIBIICHUSAX;

- YMETh CBOOO/IHO OTIIEpHUPOBATH MOHITHUSMHU:
CTEIEHb C IEJIBIM IT0Ka3aTeNeM, KOPeHb
HaTypaJIbHOM CTEIIeHN, CTETICHB C
pannoHaILHBIM IIOKA3aTeJIeM, CTETICHD C
JEHCTBUTEIHLHBIM (BEIIECTBEHHBIM )
HoKa3aTeseM, JJorapuM 4ucia, CHHYC,
KOCHHYC ¥ TaHT€HC IIPOU3BOIBHOTO YHCTIA;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
rpaduk GyHKIMH, 00paTHas GYHKIHS,
KOMIO3UIMs GYHKIMH, TMHEeHAsS QyHKIus,
KBajZipaTH4Hast QyHKIUS, CTeNeHHast (QyHKIH
C LIEJIBIM TI0Ka3aTelieM, TPUTOHOMETPUIECKHUE
($yHKIMH, 00paTHBIE TPUTOHOMETPUUECKHE
(GYyHKIMH, TOKa3aTeNbHAs U JIoTapupMHUIECcKast
(YHKIMH; YMETh CTPOUTH rPpadUKH QYHKIHH,
BBINOJIHATH NTPpeo0pa3zoBaHus IpadukoB
GbyHKIINH;

- YMETh UCTIOJIE30BaTh TpaduKu PYHKITHH 115
H3YYeHHs MPOIECCOB M 3aBUCUMOCTEH IpH
pemeHnH 3a1a4 U3 IpyTux yaeOHbIX
MIPEIMETOB U U3 PEATBbHON KU3HH; BEIPakaTh
(hopMyaMu 3aBUCHMOCTH MEXITY
BEJINYNHAMUY;
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- IPU3HABATh CBOE MPABO U MPABO
JPYTHX JEOJICH Ha OUTHOKY;

- pa3BUBaTh CIOCOOHOCTH IIOHIMATh
MHUD C TTO3UIIH APYTOTO YeJIOBEKa

- CBOOOJIHO OTIEpPUPOBATH MOHATHIMHU:
YETHOCTH (DYHKIIMH, IEPUOANIHOCTD
(yHKIWHN, OTPAaHUIEHHOCT (PYHKITUH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM
¢yHKUIMN, HANOOJIBIIEEe M HANMEHBIIIEE
3Ha4eHHs QYHKINN Ha TIPOMEKYTKE; YMETh
MIPOBOANTH MCCIENOBaHNE (PyHKINY;

- YMETbh UCTIONIB30BaTh CBONCTBA U Ipaduku
(GYHKIMIA T pelIeHus] ypaBHeHUH,
HEPaBEHCTB U 3aJay C MapaMeTpamy;
n300paxkaTh Ha KOOPJMHATHOW TNIOCKOCTH
MHOJKECTBa PElIeHU YpaBHEHU, HEpaBEHCTB
U MX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO U TUCEMCHHYIO
KOMMYHHKAIIHIO Ha
TOCyIapCTBEHHOM
si3pIke Poccuiickoit
Denepaltyl ¢ y9eToM

B obnactu screTuueckoro
BOCIIUTaHUS:

- 3CTETHYECKOE OTHOIICHHE K MUY,
BKJIFOYAst 3CTETHKY ObITa, HAYIHOTO
¥ TEXHHYECKOTO TBOPUECTBA,
CTopTa, TPyZAa U 00IIEeCTBEHHBIX

- YMETb ONIEPUPOBATh MOHATUSAMU: CPEIHEE
apudmeTHyeckoe, MeJuaHa, HauoobIIee U
HaMMEHbIIEE 3HAYCHUS, pa3Max, JUCIIepCus,
CTaH/apTHOE OTKIOHEHHE YHCIIOBOTO HAab0oPa;
YMEHHE U3BJICKaTh, HHTEPIPETHPOBATH
nH(pOopManuio, MPeACTaBICHHYIO B TAOIHULAX,

ocoOeHHOCTEH OTHOIIICHHH; Ha JuarpaMMax, rpaukax, OTpaKaromryto
COIIMAIBHOTO U - CHOCOOHOCTH BOCIIPUHIMATh CBOMCTBA peabHBIX MIPOLIECCOB M SIBICHHH;
KyJIBTYpHOTO pa3NuYHbIe BUIBI HCKYCCTBA, HPEICTABIATh HHPOPMALHIO C TOMOLIBIO
KOHTEKCTa TpaJUIMU U TBOPYECTBO CBOETO U TaOJINI U 1UarpaMM; UCCIe10BaTh

JIPYTHUX HapOJOB, OIIYIIaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHCIE C

SMOILMOHANILHOE BO3/eiicTBUE NpUMEHEHUEM TpadUUecKuX METOIOB U

UCKYCCTBa; 3IEKTPOHHBIX CPEJICTB;

- yOSXXIEHHOCTh B 3HAUUMOCTH AL | - YMETh ONEPUPOBATh NOHITHUSIMH: TOUKA,

JUYHOCTH U 00IIeCTBa npsAMast, TNIOCKOCTbh, IPOCTPAHCTBO,

OTEYECTBEHHOTO U MHPOBOTO JBYTPaHHBIHN yroj, CKPEIINBAIONIIHECs

HCKYCCTBA, STHUYECKHUX NIpSMBIC, TAPaICIBHOCTD U

KyJIbTYpPHBIX TpaJunuii u MIEPIECHANKYIIIPHOCTD IPSIMBIX M INIOCKOCTEH,

HapOIHOTO TBOPYECTBA; YTOJ MEKAY MPSIMBIMH, YTOJI MEXLy IPSAMOI 1

- TOTOBHOCTbH K CAaMOBBIPa)KEHUIO B IUIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSAMH,

pa3HBIX BUAAX UCKYCCTBA, paccTosiHUE OT TOUKH J0 IIOCKOCTH,

CTpeMJICHHE MIPOSBIATH KauecTBa paccTosiHUEe MEXKAY NPSMBIMHU, PaCCTOSIHUE

TBOPYECKOH JTMUHOCTH; MEXY TNIOCKOCTSIMH;

OBajieHle yHUBEPCATbHBIMU - YMETh UCTIOJIb30BaTh MIPH PELICHNH 3a/1a4

KOMMYHUKATUBHBIMH JCHCTBUSIMU: U3y4eHHbIe (PaKThl U TEOPEMBI TUNIAHUMETPHH;

a) oOmeHue: YMEHHUE OI[CHUBATh pa3Mepbl 00BEKTOB

- OCYIIECTBIISATH KOMMYHHUKAIIMU BO | OKPY’KaroIero Mupa

BCeX c(epax KU3HM;

- pacro3HaBaTh HeBepOAIbHbIE

CpezAcTBa OOIIEHNS, TOHUMATh

3Ha4YeHHE COIHAIIBHBIX 3HAKOB,

pacro3HaBaTh NPEANOCHUIKH

KOH(JIMKTHBIX CUTYalUH 1

cMATYaTh KOH(DIUKTHL;

- pa3BepHYTO U JIOTUYHO M3JIaraTh

CBOIO TOUKY 3pEHHS C

WCIIONIb30BAaHUEM S3BIKOBBIX

CpEeACTB
OK 06 ITposBnsTs - 0CO3HAaHUE 00YYAIOIINMHUCS - YMETb OIIEPUPOBATh [IOHATUAMU:
Tpa’KAaHCKO- POCCHICKOH IpaskaaHCKOM MPSIMOYTOJIbHASL CUCTEMa KOOPAMHAT,
HaTPUOTHUECKYIO UEHTUYHOCTY; KOODPJMHATHI TOYKH, BEKTOP, KOOPIHMHATHI
HO3UILIHUIO, - LIeJICHANIPaBIEHHOE Pa3BUTHE BEKTOpA, CKaIsPHOE POU3BEEHHE, YTOII
JI€EMOHCTPHPOBATH BHYTPEHHEH NMO3UIMK JINYHOCTH HA | MEXIy BEKTOpaMH, CyMMa BEKTOPOB,

OCO3HAaHHOE TOBECHUE
Ha OCHOBE
TpaJUIIMOHHBIX
0011IeUEeTIOBEYCCKHUX
LIEHHOCTEMN, B TOM
YUCJIE C yIYETOM
rapMOHHU3alUU

OCHOBE JyXOBHO-HPaBCTBEHHBIX
LIeHHOocTel Hapo1oB Poccuiickoit
depepanuu, UICTOPUUECKUX U
HaIMOHAJIBHO-KYJIbTYPHBIX
Tpaaunuii, GopMUPOBAHNE CUCTEMBI
3HAYHUMBbIX HEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, aHTUKOPPYHIIHOHHOTO

NIPOU3BECHUE BEKTOPA HA YHCIIO; HAXOUTh C
TTOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEpEIMHBI OTPE3Ka, PACCTOSIHUE MEXY IBYMS
TOYKAMU;

-yMETh BBIOMPATH MOAXO AN U3YIeHHBIN
METO/, U PENIEHHUs 3a1a4H, PACIIO3HABATh
MareMaTnieckue (pakThl 1 MaTeMaTH4YecKue
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MEKHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOIIICHHIA,
MPUMEHSATH CTAaHIAPTHI
AHTHKOPPYIIIHOHHOTO
MMOBECHUS

MHUPOBO33PEHUs1, IPABOCO3HAHMSI,
9KOJIOTMYECKON KYJIbTYPHI,
CHOCOOHOCTH CTaBHUTD IENH U
CTPOWTH )KH3HEHHBIE TIaHEI,

B ygactu rpaxxnanckoro
BOCTIMTaHHUS:

- OCO3HaHHUE CBOMX
KOHCTUTYITHOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MPaBOIOPSIIIKA;

- IPUHATHUC TPATUIIHOHHBIX
HAIIMOHAJIBHBIX, 00IICYETOBEUCCKUX
TYMaHUCTUYCCKUX H
JIEMOKPATHIECKUX IEHHOCTEH;

- TOTOBHOCTP TIPOTHBOCTOSITH
HICOJIOTHH HKCTPEMHU3Ma,
HaIMOHAJIN3Ma, KceHo(oouH,
JTUCKPUMHUHALIAH 110 COIHAIbHEIM,
PEIUTHO3HBIM, PACOBBIM,
HaAI[MOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
JIeATENBHOCTh B HHTEpECax
IpakJaHCKOT0 O0IIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B
00111600pa30BaTEILHOM
OpTaHU3AINH U IETCKO-FOHOIIECKIX
OpTaHU3AIIX;

- YMCHHE B3aUMOICHCTBOBATH C
COLMAIEHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C MX QYHKIUSIMH U
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOU N1eATEeIbHOCTY;
MaTPUOTHUUECKOTO BOCTIUTAHMUS:

- ¢(hOpPMUPOBAHHOCTH POCCUNHCKOM
rpakJJaHCKOW UIEHTUYHOCTH,
MaTPUOTU3MA, YBAKCHHS K CBOEMY
HapOJy, YyYBCTBA OTBETCTBEHHOCTH
nepen Poanuoil, ropaoctu 3a cBoi
Kpai, cBoto Poauny, cBoM S3bIK U
KYJIBTYPY, MPOILIOE U HACTOSIIIEEe
MHOTOHAIIMOHAJIBFHOTO Hapoaa
Poccuu;

- IICHHOCTHOE OTHOIIICHUE K
rOCy/IapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY H MPUPOTHOMY
HACJIETUIO, TTAaMSITHUKAM,
TpaauuusaM HapoaoB Poccun,
nmoctikeHusM Poccnu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTHAX U
TpyAace;

- HJeiHas yOeKICHHOCTS,
TOTOBHOCTD K CITY>KE€HUIO U 3alIUTe
OrtedecTBa, OTBETCTBEHHOCTH 32 €TO
cyns0y;

OCBOEHHBIE 00yJaIOIMIUMHUCS
MEKITPEIMETHBIC TIOHATHS U
YHUBEpCAIbHBIC YIeOHBIE JSHCTBHS
(perynsTuBHBIC, IO3HABATEILHBIE,
KOMMYHUKATHBHEIE);

- CITOCOOHOCTH MX HCIIOJIb30BAHUS B
[MO3HABATEILHOM U COIMATILHOM
MPAaKTHUKE, TOTOBHOCTH K

MOJIENIH B TIPUPOIHBIX U 0OIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHHE IIPUBOJIUTH
MIPUMEPBI MATEMAaTHIECKUX OTKPBITHH
POCCUICKON 1 MUPOBOH MaTEMaTHYECKOM
HayKH.

- YMETh ONIEPUPOBATh MOHATUSAMU: CIIydalHbII
OIIBIT ¥ CITy9aifHOE COOBITHE, BEPOSITHOCTD
CIly4aifHOTO COOBITHS; YMETh BBIYUCIATD
BEPOSITHOCTh C UCTIOJIb30BAHUEM TPAYUUECKUX
METO/I0B; IPUMEHSATH (POPMYJIBI CIIOKEHHS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(axThl 1 GpopMyIIBI IPU PELICHNH 33134,
OLICHNBATbh BEPOSITHOCTU PEAJbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aWHBIMH BEINYNHAMHY;
YMEHHE IPUBOAUTH IPUMEPEI IIPOSIBICHUS
3aKOHa OOJBIINX YHCEJ B IPUPOJHBIX U
OOIIECTBECHHBIX SBICHHUAX
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CaMOCTOSATEILHOMY IIJIAHUPOBAHHIO
1 OCYILECTBICHHUIO y4eOHOM
JESATEILHOCTH, OPTaHU3ALUH
y9e0HOTO COTPYJHHYECTBA C
MearormdecKMH PabOTHUKAMH U
CBEPCTHUKAMH, K yIaCTHIO B
MOCTPOEHUN HHANBULYaTbHON
00pa3oBaTeNIbHON TPACKTOPHH;

- OBJIa/ICHHE HABBIKAMH y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOCKTHOU U
COLMAIIBHOMN JIESITETbHOCTH

OK 07 ConeiicTBOBaTh
COXPaHECHHIO
OKpY>Karoliei cpepl,
pecypcocOepesKeHuto,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHH KJINMATa,
TPUHIIUIIE]
OepeKITMBOTO
MPOU3BOJICTBA,

3¢ exTHBHO
JIeHICTBOBATh B
Ype3BbIYAHBIX
CHUTYaIUIX

- HE IPUHUMATD JEHCTBUS,
MIPUHOCSIIINE BpE OKPYKarolei
cpene;

- YMETh IPOTHO3UPOBATH
HEeOJIaroNpHUATHBIC YKOJIOTHICCKIE
MOCJICACTBUS NPEANPUHUMAEMBIX
JIEHCTBUH, IPEAOTBpAILATh UX;

- PaCIIMPUTH OMBIT AESATEIBHOCTH
9KOJIOTMYECKON HANpPaBIECHHOCTH;
- pa3pabaTbIBaTh TUIAH PEIICHUSL
MPOOJIEMBI ¢ yYETOM aHaIu3a
UMCIOMINXCA MaTECPpHUAJIbHBIX U
HEMaTepHAJIbHBIX PECYPCOB;

- OCYILLIECTBIIATh
LieJICHAIIPABJIECHHBIN TOUCK
TepeHoca CPeICTB U CIIOco00B
JIEHCTBUS B IPO(ECCHOHATBHYIO
cpeny;

- YMETh IEPEHOCHUTD 3HAHUS B
MO3HABATEJIbHYIO U MPAKTHYECKYIO
001acTH KU3HENEATCIFHOCTH;

- IpeayaraTb HOBBIE MMPOEKTHI,
OLICHUBATh UACHU C ITO3UIIMHU
HOBU3HBI, OPUTUHATIBHOCTH,
MPaKTUYECKOW 3HAUHUMOCTH;

- 1aBaTb OLICHKY HOBBIM CUTYAIlUAM,
BHOCHUTH KOPPEKTHUBEI B
JIeSITENIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM

- YMETh ONICPUPOBATH MOHATUAME: (DYHKITHS,
HenpepbIBHAs QYHKIIHS, TIPOU3BOIHAS,
nepBooOpa3Has, ONpeACICHHBIN HHTETPaT,
YMETb HaXOJIUTh MPOU3BOAHBIE IIEMEHTAPHBIX
(yHKUHH, ACTIONB3YS CIIPAaBOYHBIE
MaTepHaIIbl; UCCIEIOBATh B IPOCTEHIINX
ciydasx (yHKIHA Ha MOHOTOHHOCTb,
HaXOJWUTh HauOOJBIINE U HAUMEHBIIINE
3HAa4YCHUS PYHKIHUH; CTPOUTH TpadUKU
MHOTOYJICHOB C HCITOJIF30BAHMEM arapara
MaTeMaTHYECKOTO aHaJln3a; MPUMEHSITh
MIPOU3BOJIHYIO MPH PEIICHUH 33]1a4 Ha
JIBUKEHHE; PENIaTh MPAKTHKO-
OpUEHTUPOBaHHbBIE 3a]1a4K HAa HAaUOONbIINE 1
HaUMEHbIIINE 3HAYEHUS, HA HAX0XICHHUE yTH,
CKOpPOCTH H YCKOPCHHUS;

- YMETh OTIEPUPOBATH MOHIATHSIMU: TBHKCHHUC B
MIPOCTPAHCTBE, MTOA00HBIC (GUTYPHI B
MIPOCTPAHCTBE; MCIIOIF30BATh OTHOIIICHHE
IUIOIIAACH IOBEPXHOCTEH U 00HEMOB
moT00HBIX QUTYp TIPH PELICHNH 32134,

- YMETh BBIYUCIIATH T€OMETPUUECKHE
BEJIMUMHBI (JJIMHA, YTOJ, IJI0aAb, 00BEM,
TUIOMIA/Ib TIOBEPXHOCTH), UCTIOJIB3YS
U3y4eHHbIC (HOPMYJIBI U METOIBI
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 CEMECTPE, IK3aMEHa BO 2 CceMeCTpe

O0beM yueOHOT0 mpeaMeTa 280
O0beM yueOHBIX 3aHATHH 274
B TOM YHCJIC:
TEOPETHYECKOE 00yUCHUE 196
1a00PaTOPHO-TIPAKTUYECKUE 3aHATHUS 78
Koncyabranumn 2
IIpomesxkyTounas arrecranus B popme nuddepeHuMPOBAHHOIO 3a4€Ta B 4

17




2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

BxoaHoit KOHTpOJIB

Brraucnenus u npeobpazoBanvisi. Y paBHEHHs U HEpaBeHCTBA. [ eOMeTpHsi Ha TUIOCKOCTH.

KonTponpHast paboTa

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), O0bem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb (IPH HAJIUYMH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOE coiep:kaHue
Pa3gen 1. IToBTOpeHne Kypca MaTeMAaTHKH OCHOBHO IIKOJIBI 26
Tema 1.1 Coneprkanne ydeOHOTO MaTepHaia 2
Lens u 3a1aun MaTeEMaTHUKU bazoBble 3HaHMS M yMEHHMS 110 MaTeMaTHKE B MPO(ECCHOHANBHOMN 1 B TOBCETHEBHOM
IIPU OCBOCHHH CIELUAIBHOCTH | nesrenbHOCTH. [IoHMMaHie 3HaYMMOCTH MaTeMaTHKH B M3Y4YEHUH IPUPOIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI. YMETh PACIO3HABATH MPOSABICHHUE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE.
IIpumepsl MaTeEMaTUYECKUX OTKPBITUI POCCUMCKONM U MUPOBOM MaTeMaTHYECKON HAYKH.
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia 4
Uucna 1 BBIYUCICHUS. JlelicTBUS HaJ MOJIOKUTEIBHBIMHI U OTPULIATEIIBHBIMH YHCIaMH, OOBIKHOBEHHBIMU H JIECITUYHBIMU
BripakeHns u npeobpazoBaHus | apobsmu. DopMyJibl COKPAIIEHHOr0 yMHOXKeHus. [IpusHaku neaumoctu. AnroputM EBkiuza.
3HAKOMCTBO C MTO3UIIMOHHBIMH CHCTEMaMH CUHUCIICHUS.
Tema 1.3. IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepKaHNe (cogep:KaHue NPUKIATHOT0 MOLYJIs) 2
I'eomeTpust Ha MIOCKOCTH IIpakTHyeckoe 3aHATHE
Buapl muiockux GuUryp u Mx rioniapb.
[TpaKTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce T€OMETPUH Ha INIOCKOCTH
Tema 1.4 IIpakTHyeckoe 3aHATHE 2 OK-01. OK-02. OK-
[TponieHTHBIE BBIYUCICHUS ITpocThle MPOLEHTHI, pa3Hble cHOCO0bI MX BhIYMCIICHHs. CII0KHBIE IPOLIEHTHI 03 OK’- 04 OK’- 05
Tema 1.5 Conepxanne ydeOHOTO MaTepHuaa 2 OI&-O 6 012_07 '
CpoiicTBa CTENEHH C [NonsiTre creneHu ¢ M00BIM palMOHAIBHBIM HOKa3aTelIeM. ’
palMOHAIIBHBIM U
JEeUCTBUTEIBHBIM
2noKa3aTessMu
Tema 1.6 Cojeprxanne yaeOHOro MaTepuaia 2
IIpeobpazoBanue BoipaskeHuil ¢ | [MoHsATHE KOPHS N-0¥ CTENEHH M3 IeHCTBUTENBHOTO Ynciia. CBOMCTBA KOPHS N-OM CTEHEHH.
KOPHSIMH N-Of CTENECHH [TpeoOpa3oBaHKe MPpalMOHAIBHBIX BBIPAKEHUN
Tema 1.7 Cojeprxanne yueOHOr0 MaTepuaia 4
VYpaBHEHMs 1 HEpABEHCTBA IIpakTHyeckoe 3aHsATHE
Jlunelinsle, KBapaTHBIE, IPOOHO-TMHEHHBIE YPABHEHUS H HEPABEHCTBA
Tema 1.8 Copepxanne yaeOHOT0 MaTepuaia 6
CucteMsl ypaBHEHUN U CriocoOBbI peneHns CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsaTist: MaTpuma 2x2 u 3x3, onpeaenuTesb
HEpPaBEHCTB matpunbl. Meron [Naycca. CucTeMbl HETMHEHHBIX ypaBHeHUH. CHCTEMBI HEPAaBEHCTB
Tema 1.9 Copepxanre yaeOHOro MaTepuala 2
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Pasznen 2. @®yHKIUM, UX CBOICTBA. 12
Tema 2.1 Cojeprxanue yueOHOro Marepuaia 4
@DYHKIMH, UX CBONCTBA. Onpenenenne GpyHKIUM 01HOH nepemeHHoit. O6nacte onpeaeneHus 1 obnacts 3HaueHuit. Kopan
CriocoObI 3aanus QYHKIHH. ¢yaknrn. CHMMETPUYHOCTh, MOHOTOHHOCTB (DYHKITHIA.
Tema 2.2 Coneprxanne yqaeOHOTO MaTepHala 6 OK-01, OK-02, OK-
I'paduxu GyHKIHIT OTHON Jlunetinas gyHKIHS ee cBoiicTBa U rpaduk. KBagpaTnuHas QyHKIHA, €€ CBOWCTBA U TpaduK. 03, OK-04, OK-05,
HEPEMEHHOI. OOpaTHas GyHKLHSL. OK-06, OK-07
Tema 2.3 Coneprkanne yqeOHOTO MaTepHala 2
BxoaHo#l KOHTpOJIb ODyHKINH, X CBOWCTBA U TPAPUKIL.
KonrponbHas paborta
Pa3gen 3. Crenennas pyHkuus 10
Tema 3.1 Coneprkanre yueOHOro MaTepuaa 2 OK-01, OK-02, OK-
Crenennas QyHKIms, ce ®yukiuu y = Vx ux cBoiicTBa u rpaduku. CTeneHHble GyHKIUH, MX CBOHCTBA U TpadQUKH. 03, OK-04, OK-05,
CBOMCTBA. OK-07
Tema 3.2 Coneprxanne yd4eOHOTO MaTepHuaja 6
Pemenne nppannoHaibHBIX PaBHOCHIIBHOCTD NPPALMOHATBHBIX YPaBHEHUH U HEpaBEHCTB. MeToabl nx pemenus. Permenne
YpaBHEHHH U HEPAaBEHCTB MpPPALMOHATIBHBIX YPaBHEHUH M HEPABEHCTB
Tema 3.3 Coneprxanne yd4eOHOTO MaTepHuaia 2
BxoaHoi#t KOHTpOJIB Omnpenenenne creneHHON QyHKIMA. Mcrmomp30Banme ee CBOWCTB IPH PEIICHIH YPaBHCHUHN U
Crenenu u kopuu. CreneHHas | HepaBEHCTB
GbyHKIMS. KontponpHas padora
Pasnen 4. Iloka3aTejabHasi pyHkums. 10
Tema 4.1 Cojeprxanue yueOHOro Marepuaia 4 OK-01, OK-02, OK-
ITokazarenpHast QyHKIHS, e CremneHs ¢ MPOU3BOJILHEIM JIEHCTBUTENLHBIM MOKa3areneM. OnpeneneHue moka3aTeabHOu 03, OK-04, OK-05,
CBOWCTBA (byHKIMH, ee CBOWCTBA U rpad K. 3HAKOMCTBO € MPUMEHEHHEM M0Ka3aTeNIbHOM ()yHKIUH. OK-07
Penrenne noka3aTeabHBIX ypaBHEHUH (YHKIIMOHAIBHO-TPA(QUIECKUM METOJIOM
Tema 4.2 Copepxanne yaeOHOTO MaTepuaa 4
Pemnenune nokasaTenbHBIX IIpakTHyeckoe 3aHATHE
YPaBHEHUH U HEPABEHCTB Peienue nokasarenbHbIX YpaBHEHUI METOIOM YpaBHUBAHUS II0Ka3aTeNlel, METOAOM BBEICHUS
HOBOH IepeMeHHOH, (PyHKIIMOHATFHO-TPaQMIeCKUM METOJIOM. Pemenne moka3zaTensHbIX
HEPaBEHCTB
Tema 4.3 Copepxanrie yaeOHOTO MaTepuaia 4
CucTeMsl oKka3aTeIbHbIX Pemrenne cucteM nmokasaTeIbHBIX YpaBHEHUH
ypaBHEHHH
Tema 4.4 Cojeprxanne yaeOHOro MaTepuaia 2
BxoaHO# KOHTpPOIIB Pemenvie nmokaszatenbHbIX YpaBHEHHUIT METOIOM YpaBHUBAHUI OKa3aTeIeld 1 METOJIOM BBEJCHUS
Pemenue 3anau. HOBOH nepeMeHHOH. PellleHne noka3aTelbHbIX HEPABEHCTB
[MokazatenpHas QyHKUM. KonrposbHas padbora
Pasnen S. Jlorapupmel. Jlorapudpmudeckas pyHKnus 20
Tema 5.1 Cojeprxanue yueOHOro MaTepuasia 2
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Jlorapudm uncna. lecstnunbiid | Jlorapudm uncna. JlecsTHYHBIA 1 HATYpaJIbHBIH JIOTapUPMBIL, YUCIIO € OK-01, OK-02,
1 HaTypaJIbHBIN JIOTapu(MBI, OK-03, OK-04,
YHCIIO € OK-05, OK-07
Tema 5.2 Coneprkanne yqaeOHOTO MaTepHala 4
CaoiicTBa oraprumMoB. Caoiicta norapumos. Onepanus JorapupMupoOBaHUsL.
Omnepanus norapuMupOBaHUL
Tema 5.3 Coneprkanne yaeOHOTO MaTepHaia 4
Pemenne norapupmuaeckux IMonsTre norapudmmdeckoro ypasHeHns. Onepanus MOTCHOIUPOBAHUSL. TpH OCHOBHBIX METOJA
YPaBHEHHMH M HEPABEHCTB pemeHust JorapupMUIECKUX ypaBHEHNH: (QyHKIMOHATBHO-TPpadUECKNi, METO]I TOTEHINPOBAHUS,

METOJ BBEeJICHHS HOBO# nepeMeHHoi. Jlorapudmudeckre HepaBeHCTBA
Tema 5.4 Coneprkanue y4eOHOro MaTepuaia 2
Cucrembl JorapupMuUIecKux AJTOPUTM peIIeHHs] CUCTEMBI YpaBHEHU . PaBHOCHIIBHOCTD JIOrapUpMUUECKUX YPAaBHEHUH U
ypaBHEHUNI HEPaBEHCTB
Tema 5.5 Coneprkanue y4eOHOro MaTepuaia 4
Jlorapudmudeckas byHkims, ee | Jlorapudmudeckast GyHKIMA U €€ CBOUCTBA
CBOMCTBA
Tema 5.6 IIpodeccuoHaILHO-OPUEHTUPOBAHHOE co/lep:KaHue (coiep:KaHNe NPUKJIATHOTO MOIYJIsT) 2
Jlorapudmbi B mpupoie u IMpakTHyecKoe 3aHsITHE
TEXHHKE ITpumenenue snorapudma. Jlorapudmudeckas crmpans B npuposae. Ee MaTemaTnueckue cBoicTBa
Tema 5.7 Copepxanne yaeOHOTO MaTepuaia 2
BxonHo#l KOHTPOJIL Jlorapupmudeckas Gpynkuus. Pemenne npocreiimux gorapupMUIecKux ypaBHEeHUH
Pewenue 3anau. Jlorapugmel. KonrposnbHas padbota
Jlorapupmudeckast GpyHkumsi.

Pa3gen 6. OcHoBbI TpUroHoMerpuu. TpuroHomerpuyeckue (pyHKIuu 46
Tema 6.1 Copepxanne yaeOHOTO MaTepuaa 6
Tpuronomerpudeckue Qynkiuu | Pagunannas mepa yria. [IoBOpOT TOUKH BOKpYT Havana koopauHat. OrpeneneHne CHHyca,
IIPOU3BOJIBHOIO YIiIa, YUCTA. KOCHHYCa, TAHT'€HCA ¥ KOTaHI'€HCA. 3HAKH CHHYCa, KOCHHYCa, TAHT€HCA i KOTAHT'€HCA 110
Pannannas n rpagycHas mepa YeTBEPTSIM. 3aBUCUMOCTh MEX/y CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTAHI'€HCOM OJIHOTO M TOTO
yriua Ke yria
Tema 6.2 Cojeprxanue yueOHOro MaTepuaia 4 OK-01, OK-02, OK-
OcHOBHbIE Tpuronomerpudeckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTaHI€HC YIJIOB o U - o.. DopMyIbl 03, OK-04, OK-05,
TPUTOHOMETPHUECKHE MIpUBEACHUS OK-06, OK-07
TO/IECTBA.
@DopmyIbl IpUBEICHUS
Tema 6.3 Cojeprxanne yueOHOr0 MaTepuaia 8

CuHyc, KOCHHYC, TAHTEHC
CYMMBI M pa3HOCTH JIBYX YIJIOB
CHHYC B KOCUHYC TBOWHOTO
yria. @opMyIbl TOJIOBUHHOTO

yria

Cymma 1 pazHocTh cuHycoB. CymMmMma U pa3HOCTh KOCHHYCOB. CHHYC M KOCUHYC JJBOMHOTO yria.
®opmyisl ToJI0BUHHOTO yria. [Ipeobpa3oBaHus CyMMBI TPHTOHOMETPHUYECKIX (QYHKITHI B
MIPOU3BEICHUE U TIPOM3BEICHNUS B CyMMY. BeIpakeHue TpUroHoMeTpHIecKuX (pyHKIMA depe3
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TaHT'eHC MOJIOBUHHOTO aprymeHTa. [IpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKEHUHN

Tema 6.4 Coneprkanne yqeOHOTO MaTepHaa 6
TpuroHoMerpuueckue OObnacTp ompeneneHust 1 MHOKECTBO 3HAUCHUH TpUTrOHOMEeTpHdecKux pyHKImit. YETHOCTSD,
(yHKIWH, UX CBOMCTBA 1 HEYETHOCTH, MEPHOUIHOCTS TPUTOHOMETpHUYeCKIX (yHKINi. CBOHCTBA U rpaduku QyHKIHH
rpaduKH y=sin(x), y=cos(x), y=tg(x), y=ctg(x).
Tema 6.5 Coneprkanne yqaeOHOTO MaTepHala 2
[IpeobpazoBanue rpadukoB [pakTuyeckoe 3aHATHE
TpuroHomerpuyeckux QyHkiuit | Cxxatue U pacTsDKeHHE TPAPUKOB TPUTOHOMETPHIECKHUX (YHKITHH.
[TpeobpazoBanue rpa)MKOB TPUTOHOMETPHUIECKUX (YHKITHH
Tema 6.6 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHue NPUKJIAJTHOT0 MOAYJIsI) 4
Omucanne npon3BoACTBEHHBIX | [IpakTHYecKoe 3aHATHE
nponeccoB € MOMOIIbIO Hcnonp3oBaHue CBOMCTB TPUTOHOMETPHUICCKUX (HYHKIUH B TIPO(PECCHOHANBHBIX 3a/1a9aX.
rpadukoB QyHKuMit Hcnonb3oBanue rpadukoB GYHKIMN JUIsl H3Y4YEHHS IPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUH
3aj]ia4 U3 IPYTuX y4eOHbIX MPEMETOB M 33/1a4 U3 pa3lIMuHbIX 00JIacTeil HAYKU M pealibHOM KU3HH.
Tema 6.7 Coneprkanue y4eOHOro MaTepuaia 4
OGpatHbie OO0patHble TpuronoMeTpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKHE QYHKIIMU
Tema 6.8 Tpuronomerpuueckue | CozaepxaHue yaeOHOT0O MaTepuaia 8
ypaBHEHHS U HEPABEHCTBA VYpasuenue cos(x)=a. Ypasuenue sin(x)=a. Ypasuenus tg(x)=a, ctg(x)=a
Pemenne TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: IIPOCTEUIINE TPUTOHOMETPUUECKUE
YpaBHEHHUsI, CBOASIINECS K KBA/IPATHBIM, peIllacMble Pa3JIoKeHHEM Ha MHOXKUTEIH, OHOPOIHBIE.
[Tpocreiimme TpUrOHOMETPUYECKIE HEPABEHCTBA
Tema 6.9 Coneprxanne yd4eOHOTO MaTepHuaa 2
Cuctembl TPUTOHOMETPUYECKHX | CHCTEMBI MPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUI
YpaBHEHHI
Tema 6.10 Conepxanne y4eOHOTO MaTepHaa 2
BxoaHOH KOHTPOIIB. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpAKEHHUH. PelieHre TpuroHoMeTpu4ecKix ypaBHEHUH
Pemenne 3agau. OCHOBBI Y HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHHEM CBOMCTB (DYHKIMIA.
TPUTOHOMETPHH. KonrponbHas padora
Tpuronomerpruieckne QyHKINH
Pa3zpnen 7. YpaBHeHMsl M HEPABEHCTBA 18
Tema 7.1 Copepxanre yaeOHOTo MaTepuaia 2
PaBHOCUIIBHOCTE YpaBHEHUH U PaBHOCHIBHOCTD ypaBHEHNUH 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX
HepaBeHCTB. O0Iue METO b nepexojiax B ypaBHEHHsIX U HepaBeHcTBax. OOIIMe METO/Ibl PEICHHs YPABHEHHU: IEpexo]] OT
peleHus paBeHcTBa QYHKIHMI K paBEHCTBY apryMEHTOB JJI1 MOHOTOHHBIX (DYHKITHI, METO Pa3Io’KEHHS Ha
MHOYKHUTEJH, METOJI BBEJICHNSI HOBOM NEPEMEHHOM, (yHKIIMOHATBHO-TPa(QHIECKI METOA
Tema 7.2 Copepxanrie yaeOHOTo MaTepuala 2 OK-01, OK-02, OK-

I'paduueckuit MeTox permeHus
YpaBHCHHY, HEPABEHCTB

O01re MeTO B! pelIeHUs] HEPaBEHCTB: IIEPEX0]T OT CPABHEHHUS 3HAUCHUH (QYHKIMH K CPAaBHEHHIO
3HAYCHUH apTyMEHTOB 11 MOHOTOHHBIX (DYHKITHI, METOX WHTEPBAJIOB, (YHKIIMOHATIHHO-
rpaduyeckuit meron. 'paduueckuii MeTo1 penieHns] ypaBHEHHH 1 HEPaBEHCTB
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Tema 7.3
VYpaBHEHMS U HEPABEHCTBA C
MOJyJIeM

Conepxanue y4eOHOTO MaTepuaia

Omnpenenenue Mmoayist. Packpeitue Moayns no onpenenenuto. [IpocTeiimme ypaBHeHUs U
HEpaBeHCTBa ¢ MoAyneM. [IpuMeHeHne paBHOCHIIBHBIX TIEPEX0/I0B B ONPEACICHHBIX THIIAX
YpaBHEHHH U HEPaBEHCTB C MOIyIEM

Tema 7.4 Coneprkanne yaeOHOTO MaTepHaia 4
VYpaBHEHMS U HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiimue ypaBHEHHS 1 HEPABEHCTBA C TapaMETPOM
napamMeTpamu
Tema 7.5 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHNe NPHUKJIAJTHOT0 MOAYJIsI) 6
CocTaBneHue U pelIeHUE IIpakTHyecKkue 3aHATUS
podeCcCHOHANBHBIX 3a/1a4 C Pemenne TeKCTOBBIX 33124 IPO(ECCHOHANBHOTO cofep)kaHus. [IpuMenenne ypaBHeHNUH,
HOMONILIO yPAaBHEHUI HEPaBEHCTB, MX CUCTEM ISl PEIICHUS] MaTEMaTHIECKHUX 3a/a4 M 33/1a4 U3 pa3INuHbIX 00IacTer
HayKH U peaJbHOM )KU3HU.
Tema 7.6 Coneprkanue y4eOHOro MaTepuaia 2
Pewienve 3anau. YpaBHeHus 1 IIpakTHyeckoe 3aHsITHE
HEpPaBEHCTBA OO011Me MeTo/Ibl pellIeHNs ypaBHEHHH. YpaBHEHUsI 1 HEPABEHCTBA C MOJIYJIEM H C MapaMeTpamMu
Paznen 8. KommiekcHble ynena 10
Tema 8.1 Cojeprxanue yueOHOro Marepuasa 4 OK-01, OK-02,
KommiekcHbie uncina [TonsTre koMmnexkcHoro uyncia. ConpsbkeHHbIe KOMIUIEKCHBIC YHCTIa, MOAYJIb U apTyMEHT OK-03, OK-04,
KOMIUTIEKCHOTO yncia. dopma 3anncu KOMIUIEKCHOTO YHcia (TeoMeTprudecKkas, OK-05, OK-07
TPUTOHOMETpHYECKasl, aredpandeckas). ApudMeTHuecKue IeHCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Tema 8.2 Copepxannie yaeOHOTO MaTepuaia 6
[TpumMeHeHne KOMITJIEKCHBIX IIpakTHyeckoe 3aHsITHE
qucen BeinosHeHe pacueToB ¢ MOMOILBI0 KOMILIEKCHBIX ncell. [IpumMepsl HCIoJIb30BaHus
KOMIUIEKCHBIX YHCEeI
Pa3gen 9. Ilpenen pyHkunu 14
Tema 9.1 Coneprxanne yd4eOHOTO MaTepHuala 2
Yucosas mocae10BaTeabHOCTh | OmpejienieHne YUCIOBOM MOCIE0BATEILHOCTH U CIIOCOOBI ee 3a/1aHus. Apupmernueckas U
reoMeTpuueckas nporpeccur. CBOHCTBaA YHCIIOBBIX MOCKIeoBaTeNIbHOCTEH. Onpeenenue mpeaena
TIOCJIEI0BATENILHOCTH. BhIUNCIIeHNe pe/IeNioB MoCIea0BaTeIbHOCTEH
Tema 9.2 Cojeprxanne yueOHOro MaTepuaia 4
Teopemsl o npenenax GpyHkiun | Onpeneserue npeaena GYHKIUE B TOUKE U Ha oo, [ eoMeTprUUecKast WiuTiocTpanus. beckoHeuHo
Masible 1 OeckoHeuHo Oospuie ¢pyHKIHMU. CBA3b Mex1y HUMH. TeopeMsl o Ipejenax. OK-01, OK-02, OK-
{Oo} [0} 03, OK-04,
Heonpenenenrocts puma: -0, L0,
Tema 9.3 Copepxanne yaeOHOTo MaTepuaia 6
3ameyaTenbHbIC TIPEAeIIBl IepBbIii 3aMeuaTesbHbIC MIPEeNbl, CIIeACTBHI. BTOpoii 3aMeuarTenbHbI mpeen, ciIeICTBUSI.
Bperuncienue npenenos (GyHKIHMH, HCIOIb3YsI TEOPEMBI O MPEAeax
Tema. 9.4 Copepxanne yaeOHOro MaTepuara. 2

BxoaHo# KOHTPOJIB.

Brruncnenue mpenenos GyHKIWIA, HCTIONB3Ys TEOPEMBI O TIPEeIax B 3aMevaTeNIbHBIC MPEeIbl.

KonTponbHas pabora.
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Pewrenue 3amau. Berauciaenue
MPE/IEIOB.

Pa3nen 10. [IpousBoanasi pyHKIMH, ee MPUMEHEHUE 34
Tema 10.1 Coneprxanne yqaeOHOTO MaTepHala 2
[TonsiTHE TPOM3BOAHOM. [Mpupamenne aprymenrta. [lpupamenne Gpysxnun. 3agaqn, TPUBOIAIINE K TOHATHIO IPOM3BOAHOM. OK-01, OK-02, OK-
DopMyITEL U IpaBIiIa OmnpeneneHne IPOU3BOIHON. ANTOPUTM OTHICKaHUS IIPOU3BOTHOM. 03, OK-04, OK-05,
muddepeHnrpoBaHAS OK-06, OK-07
Tema 10.2 Coneprkanne ydeOHOTO MaTepHaia 4
[TpousBoxaHBIE CyMMBI, ®opmynsr nupdepernuposanust. [1pasuna auddpepeHInpoBaHus
Pa3HOCTH NIPOU3BEICHNS,
Y4acTHOTO
Tema 10.3 Coneprkanue y4eOHOro MaTepuaia 4
IIpousBonHele Onpenenenne ciaoxHoi Gpynkunu. [IponssonHas Tpuronomerpudeckux GpyHkiuid. [IponsBoanas
TPUTOHOMETPHUIECKUX CIIOKHOM (QyHKIMH
¢ynkuid. [IponsBoanas
CIIOKHOM QyHKIMH
Tema 10.4 Coneprkanue y4eOHOro MaTepraia 2
[onsATHE O HEMPEPBIBHOCTH ITonsarue HenpepsIBHON QyHKIMU. CBOICTBA HENPephIBHOM (PyHKINH. CBA3b MEXIY
¢yHKIMHA. MeTo1 HHTepBalioB HETIPEPHIBHOCTHIO M AN HEpeHIIUPYEMOCTHIO (QYHKIIMN B TOUKE. AJITOPUTM PELICHHUS] HEPAaBEHCTB

METOJIOM MHTEPBAJIOB
Tema 10.5 Coneprxanne yd4eOHOTO MaTepHuala 4
I'eomerpuueckuii u I'eomeTpraecKuii CMBICIT POU3BOTHON (PYHKITUHN — YTITOBOH KOA((HUIIMEHT KacaTeIbHON K
(bu3HYECKNi CMBICIT rpaduKy GyHKIMH B TOUKE. YpaBHEHHE KacaTelbHOH K TpaduKy QyHKIHHA. AJITOPHTM
TIPOM3BOTHON COCTaBJICHUsI ypaBHEHHs KacaTesbHOM K rpaduky gynkimn y=f(X)
Tema 10.6 Conepxanne ydeOHOTO MaTepHuaia 2
DU3NYECKHI CMBICIT IpakTnyeckoe 3anaTHE
HPOU3BOJIHOM B duznueckuii (MeXaHMYECKNI) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH 1
npo(heCcCHOHABHBIX 3a/1a4ax v=S’(t)
Tema 10.7 Copepxanre yaeOHOT0 MaTepuala 4
MOHOTOHHOCTH (PYHKIIHH. Bo3spacranue u yobiBanue QyHKIIMH, COOTBETCTBUE BO3pACTaHUS M YOBIBaHUS (DYHKITUU 3HAKY
Touku 3kcTpemMyma npou3BoHON. [ToHsTHE TPOU3BOJHON BBICILIErO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOU

IIPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKITMM Ha OTpe3ke. 3a7aui HAa MAKCHMYM U MUHHMYM.

[ToHATHE aCUMNTOTHI, CIOCOOBI UX ONIPEAEIICHIUS. ANTOPUTM HCCIEI0BAHUSA QYHKIIUHN U

TIOCTPOCHHS €€ TpadrKa ¢ TOMOIMIBIO MPON3BOAHON. [IpoOHO-TMHEeHAS QYHKIINS
Tema 10.8 Copepxanne yaeOHOTo MaTepuaia 4
HccnenoBanne GyHKIMA 1 HccnenoBanue QyHKIMM HA MOHOTOHHOCTH M TOCTPOCHHE TPa()UKOB.
MIOCTpOEHHE IPaKOB
Tema 10.9 Cojeprxanue yueOHOro MaTepuasia 2

HawuOonbiiee 1 HanmeHsblee
3HAYCHMS QYHKIMU

HaXO)K}_'LeHI/Ie HauOOJIBIIEr0 U HAUMEHBIIIEr0 3HAUCHHU I (byHKIIPIfI, MOCTPOCHUC Fpa(l)I/IKOB
MHOT'OYJICHOB C MCIIOJIb30BAHUECM allliapaTa MaTEMAaTUICCKOI'O aHaIn3a
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Tema 10.10 IIpodeccHoHATBEHO-OPMEHTHPOBAHHOE CO/IepPKaHNe (cogepKaHHe NPUKJIATHOT0 MOIYJIs) 4
Haxoxnenne onTuMaabHOTO IIpakTHyeckoe 3aHsITHE
pe3ynbTaTa ¢ HOMOIIBI0 Hanmensiiee u HanGomnbinee 3HaueHUE GyHKIMH. HaxoxkaeHne HauIyqIIero pemeHus B
IIPOM3BOJHOM B NPAKTHYECKHX | MPUKIAIHBIX, B TOM YHCIIE COLUATBLHO-9KOHOMUYECKUX U (U3MYECKUX 3a/1a4aX.
3agadax
Tema 10.11 Coneprkanne yqeOHOTO MaTepHala 2
BxonHo# KOHTPOIIB. Dopmynsl u paBuna auddeperupoanns. MccnemoBanue GyHKINA ¢ TOMOIIHIO TPON3BOTHOM.
Pewenne 3anay. [lpousBonnas HamnbornpIiee 1 HanMeHbIIIee 3Ha9eHUS QYHKITHH
(yHKIMY, ee TPUMEHEHHE KourponsHas pabora
Pa3gen 11. IlepBoodpa3uas ¢pyHKIus, ee MpUMEHEHHE 12
Tema 11.1 Coneprxanne yd4eOHOTO MaTepHraia 2
ITepBooOpaznas pyHKIHH. 3agaya 0 BOCCTAHOBJICHUH 3aKOHA JIBMKCHNUS 110 N3BECTHON cKOpocTH. [IoHATHE HHTETpUpOBaHNSI.
IIpaBuia HaXOXIEHUS O3HaKOMIICHHE C IOHATHEM HHTErpaja 1 epBoodpasHoii aisi Gynkuun y=Ff(X). Pemenue 3agay Ha
nepBoOOpas3HBIX CBSI3b N1EPBOOOPA3HOM U ee MPOM3BOAHOM, BEIUMCICHUE NEPBOOOPa3HOM JUIsl JaHHOW (YHKIHH. OK-01, OK-02, OK-
Tabnuna dpopmyn Ui HaX0XKACHUs IepBOOOpa3HbIX. M3yueHne npaBuia BHIYUCICHUS 03, OK-04, OK-05,
MepBOOOPA3HOIA OK-06, OK-07
Tema 11.2 Coneprkanue y4eOHOro MaTepuaia 2
[Tnomans KpUBOIHMHEHHON 3anauu, NPUBOSAIINE K IOHATHIO ONPEICICHHOTO HHTErpajia — O BEIYUCICHNUH TIONIa 1
tpaneuuu. ®opmyna HeloToHa | KpUBOJIMHENHHOM Tpameluu, 0 MepeMenIeHnH TOUKU. [IoHsATHE OTPEAeTEHHOT0 HHTEerpaa.
— Jle#tOHMITa Ieometpraeckuii U GU3NUECKUI CMBICT ompeaenacHHoro naTerpana. ®opmyna HeroToHa—
JleiiOaMIa
Tema 11.3 Coneprxanne yd4eOHOTO MaTepHuaa 2
Heonpenenennsiii u [TonsiTre HeoNpeAENEeHHOTO HHTETpaja
OTIpeJIeTICHHBIH HHTETrpaIbl
Tema 11.4 Conepxanne ydeOHOTO MaTepHuaia 2
[MonsiTre 06 onpeneneHHOM I'eoMeTpruecknii CMBICI OIPE/ICIICHHOTO HHTETpaa
HWHTETpaje KaK IUIOMaIH
KPUBOJIMHEHHO Tpanenuu
Tema 11.5 IIpodeccuoHATLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiepKaHNe MPUKJIAJTHOT0 MOAYJIsT) 2
OmnpeneneHHBI HHTETpal B IpakTHyeckoe 3aHATHE
KU3HU I'eoMeTpuueckuii cMbICT onpeaenaeHHoro naterpana. ®opmyna Heiotona - Jlelioauma. Pemenne
3a[a4 Ha IPUMEHEHNE HHTETPala U BEIYUCIICHHS (PU3NYIeCKuX BEMTUYNH | Iuromaael. [Ipumepst
MaTEeMaTHIECKOTO MOJICIMPOBAHMS C TIOMOITBIO TH( P epeHITNATbHBIX YPaBHEHUH.
Tema 11.6 Copepxanne yaeOHOT0 MaTepuaia 2
BxonHo#l KOHTpOJIL [TepBooOpasnas ¢pynkuun. [IpaBnia HaxoxaeHNS epBooOpa3HbIX. Ee npuMeHenne
Pemenue 3anau. Kontponsnas pabdora
[epBooOpaznas ¢pyHKIMH, ee
IIPUMEHEHUE
Pa3gen 12. KoopanHaThI H BEKTOPBI 10
Tema 12.1 Conepxanue y4eOHOrO MaTepuaia 4
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JlexapToBbI KOOPAWHATHI HA
IUTOCKOCTH U B TIPOCTPAHCTBE.
PaccrosHue Mexny aByms
Toukamu. Koopaunatsl
CepEeIMHBI OTpe3Ka

JlexapTOBBI KOOPAMHATHI Ha INIOCKOCTH U B pocTpaHcTBe. [IpocTeiimue 3a1aun B KoOpAuHATaX.
PaccrosHue Mexy AByMs TOUYKaMH, KOOPAWHATHI CEPEIHHBI OTPE3Ka

OK-02, OK-03, OK-
04, OK-07

Tema 12.2 Coneprkanne yqeOHOTO MaTepHala 6
BekTopsl Ha IIIOCKOCTH | B BekTopsl Ha mIocKoCcTH U B TpocTpaHCcTBe. CII0KEHNE M BEIYUTAHUE BEKTOPOB. Y MHOKCHHE
MIPOCTPAHCTBE. BekTopa Ha uncio. Kommaanapusie BekTopsl. CKansipHOE NPON3BEICHUE BEKTOPOB. PaznoxeHue
VYron MeXIy BEKTOpamu. BEKTOPA 110 TPEM HEKOMIUIaHAPHBIM BeKTopaM. KoopanHaThI BEKTOpa, CKaIsIpHOE IIPOU3BEICHHUE
CkansipHoe Ipou3BeIcHUE BEKTOPOB B KOOPJMHATAX, YTOJl MEX/y BEKTOpPaMH, YTOJ MEXIY MPSIMOW M IIOCKOCTBIO, YToJ
BEKTOPOB MEX]Ty IUIOCKOCTSIMH. Y paBHEHHE INIOCKOCTH. I'eoMeTpUdIecKui CMBICII OIIpeesIuTeNs 2X2
Tema 12.3 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHMe (cogep:KaHue NPUKIATHOT0 MOLYJIs) 4
[TpakTHKO-OpUEHTHPOBaHHbIE IIpakTHyeckoe 3aHsITHE
3a/1a4i Ha KOOPJUHATHON KoopaunatHas miockocTs. BeluncieHne pacCTOSHUM U IIIoIa el Ha MIIOCKOCTH.
IJIOCKOCTHU KonuuectBennsle pacuersl. JBmwkenue. [lapannensHslil nepenoc. CHMMeTpUs Ha IIIOCKOCTH UB
npoctpaHctie. [IoBOpoT, mpeodpa3oBanue moaooms. HaxoxaeHne reoMeTpu4eckux OTHOILCHU I
IIPY peLIeHUH 33124 U3 PEeaJIbHOM KH3HH.
Tema 12.4 Coneprkanue y4eOHOro MaTepraia 2
Pemenue 3ana4. Koopaunarel v | JlekapTOBBI KOOPAHHATHI B MPOCTPAHCTBE. BekTopsl B mpoctpancTBe. COKEHHE 1 BRIYHTAHUE
BEKTOPBI BEKTOPOB. YMHOXEHHE BeKTOpa Ha uncio. KommiaanapHeie BekTopbl. CKaysipHOE NPON3BEACHHE
BEKTOPOB. Pa3nokeHne BeKTOpa 10 TpeM HEKOMIUIAHAPHBIM BekTopaMm. [IpocTeiimue 3aga4un B
KoopauHaTax. KoopAnHATH BEKTOpa, PACCTOSIHUE MEXKAY TOUKaMHU, KOOPJHMHATHI CepeINHbI
0Tpe3Ka, CKAIIPHOE MPON3BEACHIE BEKTOPOB B KOOPANHATAX, YTOJI MEKAY BEKTOPAMH, YOI
MEXXAY IMPSIMOHN M INIOCKOCTBIO, YTOJI MEXY TNIOCKOCTSIMU
KonrponbHas padbora
Pa3gen 13. [IpsiMble ¥ MJI0OCKOCTH B MPOCTPAHCTBE. 14
Tema 13.1. Conepxanne yd4eOHOTO MaTepHala 2 OK-01, OK-03, OK-
OCHOBHBIE IOHATUS [Mpeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPsIMasi, INIOCKOCTH, IPOCTPAHCTRO). 04, OK-07
crepeomerpun. Pactionoxenne | OCHOBHbIE aKCHOMBI CTepeoMeTpuH. [lepecekaromiyecst, napauiesibHble U CKPelIHBaIOIUecs
IIPpAMBIX U IUIOCKOCTEH IpsAMBIC. l_[pI/ISHaK 1 CBOMCTBO CKpCIIUBAIOIIUXCA MTPAMBIX. OCHOBHEBIE MIPOCTPAHCTBEHHBIC
(GurypsIL.
Tema 13.2. Copepxanne yaeOHOTo MaTepuaia 4
[MapannenbHOCTb NPSMBIX, [MapannensHble npsMast U mwiockocTb. Onpeaesnenue. [Ipusnak. CoiicTBa (C J0Ka3aTENLCTBOM).
MIPSIMOM U TUTOCKOCTH, [Mapannensubie mnockoctu. Onpenenenue. [Ipuznak. ColicTBa (C T0Ka3aTenbCTBOM). TeTparap u
IJIOCKOCTEN ero aieMeHThl. [lapannenenunesn u ero 3ineMeHTHl. CBOHCTBA MIPOTHBOIOIOKHBIX TPaHEH U
JuaroHase napauienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay.
Tema 13.3. Copepxanrie yaeOHOro MaTepuaa 2

[eprieHAUKYISAPHOCTD MPSMBIX,
MPSIMO#! U TIOCKOCTH,
IUIOCKOCTEH

[MepnennukymsipHbie npsimbie. [TapamuienbHbIe TIPSIMBIE, TIEPTICHANKYIISAPHBIE K TUIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTH MPSIMOK U TIOCKOCTH. JlokazarenscTBo. [lepnenaukysp u
HakJoHHad. [lepnenaukynspHbie MI10cKOCTH. [Ipu3Hak neprneHAuKYISIPHOCTH IIJIOCKOCTEH.
JlokazaTenbCcTBO.
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PaccrosHus B IPOCTPAHCTBE.

Tema 13.4 Cojeprxkanue yueOHOr0 MaTepuaia 2
Teopema o Tpex Teopema o Tpex nepneHauKyIsApax. Jloka3aTeabCTBO. YO MEXy MPSIMOI U IIIOCKOCTBIO. YTOI
MEPICHANKYIISIpax MEXAY IIOCKOCTAMH
Tema 13.5. IIpodeccuoHAILHO-OPHEHTHPOBAHHOE COiepKaHMe (coiep:KaHNe NPUKJIATHOT0 MOAYJIsI) 2
[MapannensHsle, [pakTuyeckoe 3aHATHE
MEPICHANKYISIPHBIE, Axcromsl ctepeomerpu. IlepeHInKyISIPHOCTE MPSIMOM M INTOCKOCTH, ApauIeIbHOCTD ABYX
CKPEIIMBAIOIIIECS MPSIMbIE TIPSIMBIX, IEPICHANKYISIPHBIX TUIOCKOCTH, EPIICHANKYIIPHOCTD TUIOCKOCTEH
Tema 13.6. Coneprkanne yaeOHOTO MaTepHaa 2
BxomHO KOHTPOJIb. Pacmionoxenue NpsAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE. [1epreHINKYIIPHOCTD U MapaIeIbHOCTh
Pewenne 3anay. [Ipsimeie u NpsMBIX U II0cKocTel. CKpelyBaroIuecs OpsMbIe.
IUTOCKOCTH B IPOCTPAHCTBE KonTponsHas pabora

Pa3gen 14. MHOTOrpaHHHKY U TeJIa BpallleHUs 24
Tema 14.1 Coneprxanne yd4eOHOTO MaTepHuaja 2
Bepumnsl, pebpa, rpaan [Monstre MHOTOTpaHHMUKA. Ero anmemenTsI: BepumHsl, pedpa, rpanu. uaronans. Cedenue.
MHOTOTpaHHUKA. Brimykiible 1 HEBBITyKIIble MHOTOTpaHHUKH. [oHATHE Tpr3Mbl. Ee ocHOBaHMS 1 OOKOBBIC TPaHH. OK-01, OK-02, OK-
IIpusma, ee cocraBigmoNye, Beicora npusmsl. [Ipsmas u HaknoHHas npusma. [IpaBunsHas npusma. Ee cedenue. 03, OK-04, OK-05,
ceuenue. [Ipsamas u npaBuiIbHaAs OK-06, OK-07
[IPU3MBI
Tema 14.2 Copepxanne yaeOHOTO MaTepuaa 2
[Mapannenenunen, kyo. [Mapannenenunen, CBOMCTBa MPSMOYTOJILHOTO Mapasenenunena, kyo. Ceuenue kyoa,
Ceuenue ky0a, napaienenunena. [lupamuna u ee snementsl. Ceuenue nupamuibl. [IpaBuiabpHas mupamMuaa.
napayutenenunena. [Tupamuna, | Yceuennas nupamuaa
€€ COCTaBJIAIONINE, CCUCHHE.
[MpaBunbHas TMpamMua.
YcedyenHas nupamuia.
Tema 14.3 Conepxanne ydeOHOTO MaTepHuala 2
bokoBas u nmonHas noBepxHocTh | [nommans 60KOBOW M MOJHOW MOBEPXHOCTU MPU3MBI, THPAMU/IBI
TIPU3MBI, THPaMUIbI
Tema 14.4 Cojeprxanne yueOHOr0 MaTepuaia 2
Cummerpus B Kyboe, CuMMeTpHst OTHOCHTEIJIFHO TOUKH, NPSMOH, TutockocTd. CUMMeTpust B KyOe, mapajuiesienurnese,
napajjiesienuIesie, Ipusme, pu3Me, MHPaMue
UpamMue
Tema 14.5 IIpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/iep:KaHNe TPUKJIATHOTO MOAYJIsT) 2
IIpumepsl cuMMeTpuii B IIpakTnyeckoe 3aHsATHE
npodeccuu CuMMeTpust B IPUPOJIE, apXUTEKType, TEXHHUKE, B OBITY
Tema 14.6 Copepxanre yaeOHOro MaTepuala 2
[TpaBuIbHBIE MHOTOTPAaHHUKH, IpakTuyeckoe 3aHATHE
UX CBOICTBa ITonsiTre mpaBWILHOTO MHOTOTpaHHKKA. CBOMCTBA MPaBUIILHBIX MHOTOTPAHHUKOB
Tewma 14.7 ITpodeccuoHaIbHO-OPHUEHTHPOBAHHOE co/lep:KaHue (coiepKaHNe NPUKJIATHOT0 MOAYJISA) 2
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Hununap, ero coCTaBIIAIOLIKUE.
Ceuenne nmmaApa. Konyc, ero
cocrasistromue. CeueHue
KOHYCa. Y CEUEHHBI KOHYC.
CeueHne yCcedeHHOTO KOHyca

Humusanp u ero sneMeHThl. CeueHne nmimHapa (apajuielbHOe OCHOBAHHUIO U ocH). Pa3BepTka
munuHEApa. Koryc u ero anemenTsl. CeueHne KoHyca (mapamieIbHOe OCHOBAHUIO M IIPOXOAAIIEe
Yyepe3 BEpIUINHY), KOHUIECKHe ceueHns. Pa3BepTka koHyca. Y cedeHHBIH KoHyC. Ero oOpasyromas u
BbIcoTa. CedeHne yCeYeHHOTO KOHyca

Tema 14.8
[Tap u chepa, ux ceueHUs

Coneprkanne yqeOHOTO MaTepHala

[ap u cdepa. Bzanmuoe pacnonoxenue chepsl u mwiockoctu. Cedenne mapa, cheps

Tema 14.9

ITonsitre 00 0OBEME TETIA.
OrtHoleHne 00BEMOB
MOJIOOHBIX TENI

Coneprkanne yqeOHOTO MaTepHala

[onsarue 06 o6peme Tema. O0beM Kyba 1 IpsSMOYTOIBHOTO Mapaenenunena. OObeM MPU3MEI 1
murHIpa. OTHOIIEHHE 00BEMOB ITOJOOHBIX Tell. ['eOMeTpHUYECKUi CMBICI ONIPEACIUTENs 3-TO
nopsaka. O6beMbl nHpaMuIbl U KoHyca. O0beM mapa.

Tema 14.10

KomOunHaum MHOTOrpaHHUKOB
u ten Bpawenus. [lnomann
MIOBEPXHOCTEH Tl

Copneprkanne yaeOHOr0 MaTepuania

IIpakTnyeckoe 3aHsATHE
Kom6uHanmm reomerpudeckux tei. [lnomanu mopepxHocreit Te.

Tema 14.11
I'eomeTprueckie KOMOUHAIIMY
HAa TPAKTHKE

Cozepxanue yueOGHOTO MaTepuana

IIpakTHYeckoe 3aHATHE
Vcnonp30BaHue KOMOMHAIMM MHOTOI'PAaHHUKOB U TEJI BPALEHUS B IPaKTHKO-OPUEHTUPOBAHHBIX
3ajayvax

Tema 14.12
Pemenue 3anauy.
MHOrorpaHHUKH U Tena

Copepxanne yaeOHOTO MaTepuaa

O0OBEMEI U IJI01Ia A MMOBEPXHOCTU MHOT'OTPAHHUKOB M TCJI BpalllCHU S

KontponsHas pabora

BpalICHHS
Paspnen 15. MHuoxkecTBa. Jj1eMeHThI TeOpUuM rpagos.

Tema 15.1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHue NPUKJIATHOT0 MOAYJIsI)

MHoxectBa. Onepanuu Haj IIpakTH4yeckoe 3aHsATHE

MHOXKECTBaMH. Jlonsitne MHOXecTBa. [TomMHOXKecTBO. Oniepanuy ¢ MHOXKECTBaMH. PellieHne NpuKIIaaHbIX 3a1ad.
Hcnonp30BaHNe TEOPETUKO-MHOKECTBEHHOTO armapara JUIsl OIMCaHHs PETbHBIX IPOIIECCOB U
SIBIICHUH.

Tema 15.2 Cojeprxanne yueOHOr0 MaTepuaia OK-01, OK-02, OK-

I'padpet IpakTHYeCKoe 3aHsATHE 03, OK-04, OK-05,
[Monsarue rpacda. Csa3HBIN Tpad, AepeBo, IUKI rpad Ha MIOCKOCTH. OK-07

Tema 15.3 Copepxanne yaeOHOTo MaTepuaia

Pemenue 3agau. MHOXeECTBa,
I'pads! 1 ux npuMeHeHNE

Onepauvm ¢ MHOXecTBaMu. OnucaHne PpCaIbHBIX chyauHﬁ C IIOMOIIIBIO MHO>KCCTB. HpI/IMeHeHI/Ie
rpa¢oB K PENICHHIO 3aad.

KonTponpHast paboTa

Pazznen 16. DjieMeHThI KOMOHHATOPUKH, CTATHCTHKH M TEOPHH BEPOSITHOCTEN

Tema 16.1
OCHOBHBIE ITOHITHUS
KOMOWHATOPUKH

Copepxanre yaeOHOro MaTepuala

IlepecranoBku, pa3menienusi, coueranus. bunom Herotona.

27




Tema 16.2

CoOsbITHE, BEPOSTHOCTD
coOprtus. CrioskeHne u
YMHOKEHHUE BEPOSTHOCTEH

Conepxanue y4eOHOTO MaTepuaia

CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CyMMBI COOBITHH. Y CII0OBHAs
BEPOSATHOCTB. 3aBUCHMBIE M HE3aBHCHMBIE COOBITH. TeopeMbl 0 BEPOSTHOCTH NPOU3BEICHHS
coOprtit. @opmyna beprymm.

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

Tema 16.3 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COiepKaHMe (CoiepiKaHNe NPUKJIAJTHOTI0 MOAYJIsI) 2
BepositHoCTS B IIpakTHYeckoe 3aHATHE
po¢eCCHOHATBHBIX 3a7adax OTHOCHTENbHAS YaCTOTa COOBITHS, CBOMCTBO €¢ yCTOWIMBOCTH. CTAaTHCTHYECKOE OIpEeeIICHIe
BeposiTHOCTH. OIeHKa BEpOSTHOCTH COOBITHSL. [ paduueckoe mcciaeoBaHne COBMECTHBIX
HaOJIIOICHU ¢ TOMOIIBIO THATPaMM PAacCEMBAHMUS M TMHEHHON perpecchu.
Tema 16.4 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHue NPUKJIAJTHOT0 MOAYJIsI) 2
JckpeTHas cityyaiiHas IIpakTHyeckoe 3aHATHE
BEJIMYMHA, 3aKOH €€ Bunel cnyyaiineix BenuuuH. OnpeaeneHue IUCKPETHON Cly4aiiHON BENMYUHBL. 3aKOH
pacnpenenenus. 3anauu pacupeneneHus JUCKPETHOM CllydaliHOHM BeJIMYUHbL. Ee 41iClI0BbIe XapaKTEPUCTUKHU.
MaTeMaTU4eCKON CTaTUCTUKU Bapuanuonnstii psj. [lonuron 9actoT u ructrorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKH Psiaa
HaOmoaeMbIX AaHHbIX. [lepBuuHas 00paboTKa CTATUCTUYECKUX JAHHBIX. 3aKOHBI PacIpelelieHUs
HETPEPBIBHOM ClIy4ailHOW BEJINYUHBI.
KoncyabTanus 2
IIpomeskyTouHas arTecTanus (3K3amMeH) 4
Bcero 280
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jis  peanu3anuy  TporpamMMbl - Y4eOHOTO TIpeaMeTa NPeIyCMOTPEHBI  CIEIYIOIINe
CHeIMaJIbHbIC IOMEIICHUs: KaOMHET MaTeMaTUKH.
OcHamenve  y4yeOHBIX KAaOMHETOB U JIa0OpaTOpUM  yCTAHOBJIEHO  MPOTOKOJIOM

Mertonudeckoro coBeta gakynbreta: [IpoTokon Ne 8 ot 19.06.2024 r.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

[lepeyeHp MCHONB3yEeMBIX YYEOHBIX H3JaHHH, VIHTEpHET-pEecypcoB, IOMOIHUTEIHLHON
JUTEPATYypPhl
OcCHOBHBIC HCTOYHUKHU:

1 boromonos, H. B. IIpaktuueckue 3anstus no maremaruke B 2 4. Yactsb 1 : yueObHOE
nocodwue Jutst cpeaero npodeccnonansHoro oopasosanus / H. B. boromonos. — 11-¢
u311., epepad. u pomn. — Mocksa : U3natenscto FOpaiit, 2023. — 326 ¢c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
anexkTpoHHbIN // ObpaszoBatenbHas miargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. IlpakTuueckue 3aHaTHs 10 MareMaTuke B 2 4. YacTs 2 : yueOHOE
nocobue Jyist cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 251 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbId // OOpa3oBarenbHas miaTdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/512669

3 bapaymkun, B. B. MaremaTuka. DneMeHTHI BbIcIIe MaTeMaTukKy : yaeOHuK : B 2 1. T. 1
/ B. B. bapaymikun, A. A. IlpokopreB. — Mocksa : KYPC : UHOPA-M, 2020. — 304 c.
— (Cpennee mpodeccnonabHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponubiid. - URL: https://znanium.com/catalog/product/1079342

4 bapaymkus, B. B. MaremaTrka. DneMeHTHI BbICIIe MaTeMaTHKH : yueOHuK: B 2 1. T. 2/
B. B. bapaymixkun, A. A. IlpokopreB. — Mocksa : KVYPC : HUL] UTH®PA-M, 2020.
— 368 c. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-34-9. -
Tekcrt : anextponHbIi. - URL: https://znanium.com/catalog/product/1047417

JlonoJTHUTeIbHbIC HCTOYHUKH:

1 boromosnos, H. B. T'eomerpus : yaeOHOE ocodue i cpeaHero mpodeccuoHaTbHOTO

obpasosanus / H. B. boromonos. — Mocksa : U3marensctBo FOpaiit, 2023. — 108 ¢. —

(ITpoeccuonansHoe oopazoBanue). — ISBN 978-5-534-09528-9. — Tekcr :
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anexTpoHHbIN // OOpa3zoBarensHas maatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511955
2 Tyces, B. A. I'eomerpus : yaeOHOE TOCOOUE ISl CPEIHETO MPOPECCHOHATHHOTO

obpazopanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodreB. — 2-¢ u31., UCTIp. U JIOIL.

— Mockaa : U3parensctBo FOpaiit, 2023. — 280 ¢. — (IIpodeccuonanbroe

obpazoBanue). — ISBN 978-5-534-08897-7. — TekcT : 2JIeKTpOHHBIH //

Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/517007
NuTepHeT-pecypcenl:

1 TocynapcrBennast oopazoBarenbHas miaaTdopma «Poccuiickas 3IeKTpOHHAS HIKOJIay. -

URL: https://resh.edu.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

HNPEIMETA

KoHTpousib 1 OIlEHKa pe3ylbTaTOB OCBOCHUS Y4E€OHOro IpeIMeTa pacKpbIBAIOTCS uYepes

JTUCIUIUIMHAPHBIE Pe3Yy/IbTaThl, HAPaBJICHHbIC HA (OPMUPOBAHUE OOIINX U MPOPECCUOHATBHBIX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oomasi/mpogeccuoHaaIbLHAS
KOMIIeTeHIHsI

Pa3nen/Tembl

Tun oueHOYHbIX MEPONPUATHUS

OK 01. Bribupats cioco0sr Paznen 1 Temer 1.1 - 19110 c TectupoBanue
pelieHus 3a1a4 Paznen 2 Temsr 2.1 — 2.3 YcTHbli onpoc
npoQeCCUOHANTBHOM Pazpnen 3 Temsr 3.1 — 3.3 MaremaTnuuecKkuil JUKTaHT
EATENFHOCTH Paznmen 4 Temer 4.1 —4.4 WnnuBuayansHas caMOCTOSITEbHAS
MPUMEHHUTEIEHO Paznen 5 Temp1 5.1 —5.71l/o ¢ pabota
K Pa3MYHBIM KOHTEKCTaM Pasmen 6  Temsr 6.1 —6.10IT/o c [IpencraBnenne pe3yabTaToB
Pasmen7  Temst 7.1 —-7.6 /o c MPaKTUIECKUX padoT
Paszmen 8 Temsr 8.1 — 8.2 OreHKa MPaKTUIECKUX paboT
Pazmen 9 Temsr 9.1 - 9.4 (pemreHNs KAYECTBEHHBIX,
Paznen 10 Temsr 10.1 —10.11 [T/o c pacyeTHbIX, MPOPeCcCHOHATIBHO
Paznen 11 Temsr 11.1 —11.6 [T/oc OpPUEHTHPOBAHHBIX 3a71ay4);
Pasmen 12 Temsr 12.1 - 122 1l/o ¢ BrinonHeHue sK3aMeHalMOHHBIX
Paznen 13 Temsr 13.1 —13.6 [T/oc 3aJlaHui
Paznen 14 Tewmnr 14.1-14.12 I1/o ¢
Pasgen 15 Tewmnr 15.1 — 15.3
Pasmen 16 Tewmnbr 16.1 —16.3 IT/oc
OK 02. Ucnonp3oBaTh Pasnen 1 Temsr 1.1 —=1.911/o ¢ TectupoBanue
COBPEMEHHBIE CPE/ICTBA Pazpen 2 Tewmsr 2.1 — 2.3 VYcTHbll onpoc
IOMCKa, aHaJInu3a " Paznen 3 Temsr 3.1 — 3.3 MareMaTuuecKuii TUKTaHT
MHTEPIIPETALNU Pasnen 4 Temer 4.1 —4.4 WnauBuayanbHast caMOCTOATENbHAS
uHPOpPMALNH, U Paznen 5 Temer 5.1 —5.71/o ¢ pabota
HH(POPMALMOHHBIC Pazpnen 6 Temsr 6.1 —6.10 IT/o ¢ [IpencraBneHue pe3ynbTaToB
TEXHOJIOTHH JIJIsl BeITIOJIHEHUsT | Paszmen 7 Tembr 7.1 — 7.6 Il/o ¢ MIPaKTUYECKUX paboT
3a7a4 nMpoQecCHOHaNbHON Paznen 8  Temmr 8.1 —8.2 OrieHKa MPaKTUYECKUX paboT
JIeSITENIBHOCTH Paznen 9 Tembr 9.1 — 9.4 (pemeHus Ka4YeCTBEHHBIX,
Paznen 10 Temsr 10.1 —10.111T/o ¢ pacyeTHbIX, MPOPeCcCHOHATIBHO
Paznen 11 Temsr 11.1 —11.6 [T/oc OpUEHTHPOBAHHBIX 3a7ay);
Pasmen 12 Tewmsr 12.1 - 12.2T/o ¢ Kontponsnas padora
Pazmen 13 Temnr 13.1 —-13.6,IT/o ¢ BrinosiHeHIE SK3aMEHAITMOHHBIX
Pasgen 15 Tewmmr 15.1 — 15.3 3alaHuN
Pasgen 16 Tewmbr 16.1 —16.3 IT/o ¢
OK 03. [1nanupoBats u Pazpen 1 Temsr 1.1 - 1.91/o ¢ TectupoBanue
peamu3oBEIBaTh coOCTBeHHOE | Pasmenm 2 Tewmsr 2.1 — 2.3 YcTHbl onpoc
npodeccnoHanbHOE U Paznen 3 Temsr 3.1 — 3.3 MatemaTHYeCKUN AUKTAHT
JIMYHOCTHOE Pa3BUTHE, Paznen 4 Tems1 4.1 —4.4 WHauBuayanbHas caMOCTOATEbHAS
MpEANPUHIMATEIBCKYIO Paznen 5 Tembr 5.1 —5.7Il/o ¢ pabota
JIeSITETIbHOCTD B Paznen 6  Tembr 6.1 —6.10IT/o c IIpencraBnenne pe3yabTaToB
npodeccuoHaNbHOM chepe, Paznen 7 Tempr 7.1 — 7.6 IT/o ¢ MIPaKTUYECKHUX paboT
HCII0JIb30BaTh 3HAHUS 110 Pasnen 8 Temsr 8.1 — 8.2 KonrtponbHas pabora
(hMHAHCOBOW TPAMOTHOCTH B Pa3nen 9 Temsr 9.1 — 9.4 BrinosiHeHIE SK3aMEHAITHOHHBIX
Pa3JINYHBIX )KU3HEHHBIX Pazmen 10 Temsr 10.1 —10.11 IT/o ¢ 3aJJaHuHA
CHATyalusx Pazmen 11 Temmer 11.1 -11.6I1/o ¢ OreHKa IPAaKTUYECKUX padoT
Paznen 12 Temsr 12.1 —12.2 /o c (peeHust Ka4eCTBEHHBIX,
Paznen 13 Temsr 13.1 —13.6 [T/oc pacyeTHbIX, MPOPEeCcCHOHATBHO
Pasznen 14 Tewmswr 14.1 — 14.12IT/0 ¢ OPHUEHTUPOBAHHBIX 3a7a4);
Paspen 15 Temnr 15.1 —15.3
Paznen 16 Temnr 16.1 —16.3IT/o ¢
OK 04. DddexTrBHO Pazpen 1 Temer 1.1 —1.91T/o ¢ TectupoBanue
B3aMMO/IEHCTBOBATH U Pazgen 2 Temsbr 2.1 — 2.3 YcTHBIH onpoc
paboTaTh B KOJUIEKTHBE H Paznmen 3 Temsr 3.1 — 3.3 MaremaTHueCKUi AUKTAHT
KOMaH/ie Paznen 4 Tems1 4.1 —4.4 WHauBuayanbHasi caMOCTOATEIbHAS
Pazgen 5 Temer 5.1 —5.7IT/o ¢ pabota
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Paznen 6  Tempr 6.1 —6.10IT/oc IIpencraBnenue pe3yabTaToB
Pazmen 7 Temer 7.1 — 7.6 IT/o ¢ MIPaKTHIECKUX paboT
Paznen 8 Tewmsr 8.1 — 8.2 Kontponsnas pabdora
Pazmen 9 Temsr 9.1 - 9.4 OreHKa MPaKTUIECKUX padboT
Pasgen 10 Tewmsr 10.1 —10.11 IT/o ¢ (pemreHNs KAYECTBEHHBIX,
Pasmen 11 Temsr 11.1 - 11.6T/oc pacUeTHBIX, MPO(hecCHOHATHHO
Pasmen 12 Tewmsr 12.1 - 12.2T/o ¢ OpUEHTHPOBAHHEIX 3a7a4);
Pasmen 13 Tewmsr 13.1 —13.6 IT/o ¢ BrinonHeHne sKk3aMeHaIIMOHHBIX
Pasmen 14 Tewmsr 14.1 — 14.1211/0 ¢ 3aJlaHuN
Pasmen 15 Tewmsr 15.1 —15.3
Pasmen 16 Temsr 16.1 — 16. 3I1/o ¢
OK 05. OcymecTBnaTh Paznen 1 Temer 1.1 - 19110 c TectupoBanue
YCTHYIO U IUCBMECHHYIO Paznen 2 Temsr 2.1 — 2.3 YcTHbli onpoc
KOMMYHHKAILIUIO HA Pazgen 3 Temsr 3.1 — 3.3 MaremaTuyecKuili TMKTaHT
TOCYTapCTBEHHOM SI3BIKE Paznmen 4 Temer 4.1 —4.4 WnnuBuayansHas caMOCTOSITEbHAS
Poccutiickoit ®eneparm ¢ Pazgen 5 Temsr 5.1 - 5.7I1/o ¢ pabota
ydeToM ocoOeHHOCTEH Pasmen 6  Temsr 6.1 —6.10IT/o c [IpencraBnenne pe3yabTaToB
conuasHOTO M KyinbrypHOro | Pazmen7  Temer 7.1 — 7.6 I1/o ¢ MPaKTUIECKUX padoT
KOHTEKCTa Paznen 8 Tewmsr 8.1 — 8.2 KontponsHas padora
Pazmen 9 Temsr 9.1 - 9.4 OreHKa MPaKTHIeCKUX padoT
Paznen 11 Temsr 11.1-11.111T/o ¢ (pemieHNs KaYeCTBEHHBIX,
Paznen 12 Temsr 12.1 —12.6 [T/o ¢ pacyeTHbIX, MPOPEeCcCHOHATIBHO
Paznen 15  Tewmsr 15.1 — 15.17T/o ¢ OpUEHTHPOBAHHBIX 3a7ay);
Pasmen 16 Tewmsr 16.1 —16. 4 BrinonHeHne sKk3aMeHaIIMOHHBIX
Pasmen 17 Temsr 17.1 —17.6 /o ¢ 3aJaHuit
OK 06. [IposBaaTs Paznen 1 Tembr 1.1 - 1.6 Il/oc TectupoBanue
Trpa’KIaHCKo- Paznen 2 Temsr 2.1 — 2.2 VYcTHbll onpoc
MaTPUOTHYECKYIO MO3ULUIO, Paznen 3 Temsr 3.1 — 3.3 MareMaTuuecKuii TUKTaHT
JIEMOHCTPUPOBATH Pasnen 7 Temsr 7.1 = 7.6 Il/o ¢ WnnuBuayanbHast caMOCTOATENbHAS
0CO3HAHHOE MOBEICHHE HA Pasmen 10 Tewmsr 10.1 —10.11 IT/o ¢ pabota
OCHOBE TPaJIULUOHHBIX Pasmen 11 Temer 11.1 —11.6Il/oc [IpencraBnenue pe3ynbTaToB
00IIIEYETOBEYECKAX Pasmen 14 Tewmnr 14.1 — 14.12I1l/o ¢ MPaKTUIEeCKUX padoT
LICHHOCTEH, B TOM YHCIIC C OrieHKa MPAKTUIECKUX paboT
Y4E€TOM TapMOHU3AINH (peureHust KaYECTBEHHBIX,
MEKHALIMOHAJIbHBIX U pacuUeTHBIX, MPO(HECCHOHATHLHO
MEXPETUTHO3HBIX OPHUEHTUPOBAHHBIX 3a7a4);
OTHOIIICHHUH, IPUMEHSTh KonTponbHast pabota
CTaHAapTHI BrinonHeHne sKk3aMeHaIMOHHBIX
AHTHKOPPYIIIHOHHOTO 3aIaHUI
MMOBEJCHUS
OK 07. ConeicTBOBATD Paznen 1 Temsr 1.1 = 1.6 Il/oc TectupoBanue
COXpaHEHMIO OKPYIKaoLEeH Pazpnen 2 Temsr 2.1 — 2.2 VYcTHbli onpoc
cpensl, pecypcocOepexennto, | Pasmen 3 Tewmsr 3.1 — 3.3 MaremaTuyeCcKuid AUKTAHT
MPUMEHSTH 3HAHUS 00 Pasnen 4 Temsr 4.1 — 4.3 NnnuBuayanbHast caMOCTOSTEbHAS
W3MEHCHUHU KJIMMAaTa, Paznen 5 Temsr 5.1 — 5.3 pabota
MIPUHIIAIIBI O€PEXKITUBOTO Paznen 6 Tembr 6.1 — 6.6 I1/o ¢ [IpencraBneHune pe3ynbTaToB
MPOU3BOJICTBA, IPPEKTHUBHO Pasmen7  Temsr 7.1 —7.91l/o ¢ MPAKTUYECKUX padoT
JIEHCTBOBATH B Paznen 8 Temsr 8.1 — 8.6 IT/o ¢ OrneHKa MpakTHIECKuX padoT
Ype3BbIYAHBIX CUTYyaLUIX Paznen 9 Temsr 9.1 — 9.2 (pemeHNs Ka4YeCTBEHHBIX,
Pazgen 11 Temsr 11.1 -11.111T/o ¢ pacyeTHbIX, MPOPEeCcCHOHATIBHO
Pasgen 12 Tewmnr 12.1 — 126 IT/o ¢ OpUEHTHPOBAHHEIX 3a7ayq);
Paznen 13 Temsr 13.1 —13.411/oc Konrponbnas padbora
Paznen 14 Tewmnr 14.1 — 14.6 I1/o ¢ BrInoHeHHe SK3aMeHAIIMOHHBIX
Pazmen 15 Tewmmwr 15.1 — 15.17 3aJJaHuHA
Paznen 16 Tembr 16.1 —16.411/o ¢
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