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Pabouas nporpamma yueOnoit aucumnnnsl [1/71.01 Matemaruka pazpaborana
HA OCHOBe TpeOoBaHmii @enepabHOTO TOCYAapCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHIapTa  CpeaHero  oOmero  oOpa3oBaHMs,  YTBEPXKACHHOIO  MPUKA30M
MunucteperBa o0pazoBanus U Hayku PO Ne 413 ot 17.05.2012r. (¢ M”3BMEHEHHASIMH U
JOMOJHEHUSAMHU), B COOTBETCTBUM C METOAMYECKMMU PEKOMEHAALMSAMHU IO
peanuzanum CpeaHero oouiero o0pa3oBaHus B Mpeaeiax OCBOCHUs 00pa30BaTeIbHON
IPOrpaMMbl CpeIHETO TPO(ECCHOHATTEHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOMIETO
oOpazoBaHus (MUCHMO JlenmapraMeHTa rocy IapCTBEHHOW MOJIMTUKA B Cepe CPEAHETO
npo(heCCUOHATTEHOTO oOpazoBaHHs U npo(heCCUOHATIBHOTO oOy4deHust
Munnpocsenieaust Poccun ot 14.04.2021 Ne 05-401).

Opranuzanusi-pazpadorunk: bpsHckumii punmat.

Pazpabotumkmu:

[IleenoBa H.A. - mpenogaBatens NepBOd KBaNM(UKAMOHHON KaTeropuu
Bpsuckoro ¢pummana IT'YTIC.

Bapeiimmc K.C. - npenoxaBarens nepBoi KBATH(PHUKALMOHHON KaTEropuu
Bpsuckoro ¢pummana IT'YTIC.

PenieH3eHTHL

KoroBa M.A. — mnpenonaparens MepBoi KBaTM(PUKALUOHHON KaTErOpHUU
BpsiHckoro (unmana, KaHAWIAT MEIarorHYeCKuX HayK;

OxyneBa B.B. — npenogaBarens MaTeMaTHKH BBICIICH KBaTU(UKAMOHHON
kareropud MbOY COILI Ne41 r. bpsincka.

OnoOpeHO Ha 3ace]aHUM LUKIOBOH KOMHCCHH  OO0IIENPO(PECCHOHABHBIX,
€CTECTBCHHO- HAYYHBIX 1 MATEMATHYECKUAX T CUUIUIAH

[Tporokon Ne 7 ot «19» mas 2024 r.

[Ipeacenarens LUKIOBOM KOMUCCUH [Manmomnnkosa B.H.

PaccMmotpena Ha 3acenannu MeToan4ecKoro coBeTa
[Tpotokon Ne6 ot «28» mas 2024 .
[Ipencenarens — 3am. aupektopa ¢ummana no YI1P H.E. MapuHeHKoB

PexoMeH10BaHa K yTBEPXKACHUIO [ learornueckum coBeTOM
[Tpotokon Ne6 ot «28» mas 2024 .
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1. O0mas xapakrepucruka padoueii nporpamMmsl 001e00pa3oBaTe/IbHOI
aucuunaaabl I1J1.01 MaTtemaTuka

1.1. Mecro AUCHHMIVIMHBI B  CTPYKTYpe mnpo(eCCHOHAIbHOI
oOpa3oBarenbHOil nporpammsl CIIO:
Oo6mieoOpazoBarenbHas aucnurniuHa [1J1.01 Maremaruka sBisieTcst 00s3aTeNIbHON
YacThIO  00mIE00pa3oBaTEIbHOTO [WKJIA O00pa3oBaTeNbHOW MNpOrpamMMmbl B
cootBercTBUM ¢ DI'OC CIIO cneumnanerocty  23.02.01 Opranuzanus nepeBo3oK
W YIIPABJICHUS HA TPAHCHOPTE (110 BUAAM )

1.2. Ilesqin 1 IUIaHUPYeMbIe Pe3yJbTATHI OCBOCHHS TUCHHIVIAHBI:

1.2.1. Ileab AMCHUANIAHBI

Coneprkanue mporpammbl 0011e00pa3oBaTEIbHON TUCIUTITAHBI
IT/1.01 Maremarvka HanpaBlI€HO HA JOCTH)KCHHME PE3YJIbTATOB €€ W3YUYEHUS B
cootBeTcTBUM ¢ TpeboBanusimu DI'OC COO ¢ yuetoM mnpodeccrnoHATBHOM
HanpasieHHoctr OI'OC CIIO.

1.2.2. Tlnanupyembie pe3y/bTAaThbl OCBOCHHS 001IC00pPa30BaTEeIbLHOM
JUcHUNIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0o¢ 3HauYcHHWE AMCLMIUIMHA UMEET NpA (OPMUPOBAHMM H PAZBUTHH
o0umx 1 npogeccuoHanbHbIX KomneTeHuit (nanee OK u [1K cOOTBETCTBEHHO).



O0mue KOMIEeTeHLHH

Ilnanupyemble pe3yJIbTaThl 00YUeHHS

O061ue JuciuruimHapHbIE
OK 01. Beibupats — TOTOBHOCTb K TPyAdy, OCO3HAHHWE LEHHOCTH - BIIAJETh METOAAMH [IOKA3aTENbCTB, AJITOPUTMAMH
crocoObl pelieHus 331a4 | MacTePCTBA, TPYAOIOOUE; pemeHnss 3amad;, yMeHHe (OPMYJIHPOBATH  OIPEIAEIICHHS,
HpO(I)eCCHOHaHbHOﬁ —  TOTOBHOCTBH K AKTUBHOU NesATeJIbHOCTH | AKCHOMBI U TEOPEMBIL, IIPUMEHATH UX, IPOBOANUTDL JOKA34TCIbHBIC
AEATEIbHOCTH TEXHOJIOTHYECKOUN u COIMAJIEHO HaNnpaBJICHHOCTHU | PACCYKIECHHS B XOAC PEIICHUS 3aaa1,
MPUMEHUTEIIBHO K CIIOCOOHOCTD HUHULTUHUPOBATh, NJIaHUPOBATH u -  YMETh OINEPUPOBATE TMOHATUAMU. CTEINEHb YHCIIA,

Pa3JIMIHBIM KOHTCKCTaM

CaMOCTOSITEJIBHO BBITIOJIHSITD TAKYIO ACSITEBbHOCTD;
— HUHTEpeC K pasiu4HbIM chepam mpodeCcCHOHATBLHOM
NeATEeIbHOCTH,

OBnanenue YHHUBEPCAIbHBIMU yueOHbIMU
MO3HABATEIbHBIMU TEHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE IEHCTBUS:

—  CaMOCTOSITEJIbHO bopMyIHpOBaTH u
aKTyaJH3HpPOBATH npodaemy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHaBJIMBaTh CYLIECTBEHHBIH MNpPHU3HAK WU
OCHOBAHUS JJIsl CPaBHEHHUSI, KJIACCU(PUKALNU U O0O0IIeHUS,

— ompeneniaTb  LENW  JAEATENbHOCTH,  3a/1aBaTh

napameTpbl U KPUTEPUHU MX TOCTUKEHUS,

— BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHHSX,

— BHOCUTb KOPPEKTHUBBI B JEATENbHOCTb, OIIEHUBATH
COOTBETCTBHE PE3YJIBTATOB II€JIsIM, OLEHHBATH PUCKU
MOCNENCTBUH AEATEIbHOCTH,

— pa3BUBAaTh KPEATHBHOE MBIIIJIEHUE MPH PELIeHUU
JKU3HEHHBIX TIPoOJIeM;

0) Ga30BBIC UCCIIEAOBATEILCKHIE ACHCTBUS:

— BIaIeTh HaBbIKAMU Y4eOHO-UCCIIENOBATENBLCKON U

HpOGKTHOfI JCATCIIbHOCTH, HaBbBIKAMU pa3p€licHusd
npobnem;
— BBIABJIATDH MNPUYIUHHO-CJIICACTBCHHBIC CBA3U u

aKTyaJU3UpOBATh 3aa4dy, BBIABUIaTh TMIIOTE3Y €€ PeLleHus,

HAaXOOWUTb  apryMeHTbl [Js1  JOKAa3aTelbCTBA  CBOMX

YTBEPXKACHUMH, 3a4aBaTh NapaMeTPbl U KPUTEPUU PELICHUS,
— QHAJIU3UPOBATb IMOJYYEHHbIE B XOJ€ PELIEHUs

J'IOl"apI/I(l)M qucjia, YMCHHUE BbIMIOJIHATE BBIUUCIICHUEC 3HAYEHUU U
npeoOpa3oBaHUsl BBIPAKEHUH CO CTEMEHSMU U Jorapudpmamu,
npeobpa3zoBaHus APOOHO-PALTMOHAIBHBIX BBIPAKESHHIA,

- yMeTb ONEPUPOBaThb MOHATUSMU. PALUOHAJIbHBIE,
UPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapuMHUUYECKue,  TPUTOHOMETPHYECKHE  YPaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI,

- YMETb ONEPHUPOBATH MOHATHIMU: (PYHKLHS, HETIPEPBIBHAS
byHKOMA, TPOM3BOAHASA, TNeEpPBOOOpa3Has,  OMNpPEACJCHHBIH
UHTETPa, yMeThb HAaXOAUTb NPOM3BOAHBIE 3JIEMEHTAPHBIX
(byHKIMH, UCTIONB3YSl CIPABOYHBIC MAaTEPHAJBI, HCCIEIOBATH B
NpOCTeHIINX Cly4dasix (PYHKIUHM Ha MOHOTOHHOCTb, HAaXOIUTh
HanOoNbIINe W HAMMEHbIINE 3HA4YeHus (PyHKIUI, CTPOHUTH

rpaUKd  MHOTOWIEHOB C  HCIOJB30BAHHWEM  armapara
MaTEMaTUYECKOr0 aHaJIN3a, MPUMEHATh MPOU3BOJHYI IpHU
pemleHMM  3a7a4 HA  JBWXKCHHME,  pellaTb  NPAKTHUKO-

OPUEHTHUPOBAHHBIE 3a7aydl Ha HAWOONbIINE W HAUMEHBIIHE
3HAYEHHs, HA HAXOXKIEHUE My TH, CKOPOCTU U YCKOPEHHS,

- YMETh ONEePUPOBATh MOHATUAMU: PALIMOHANbHAS (DYHKIIHA,
NOKa3aTeNbHast byHKIHA, CTEreHHast byHKIHA,
norapudmuyeckass (QyHKOHS, TPUTOHOMETPUYECKHE (DyHKIIHH;
yMEHHE CTPOUTH IpaduKi U3y4eHHBIX (PYHKLUUH, UCIOIB30BAThH
rpaguKy TpH HM3YYEHUH TMPOLIECCOB U 3aBHUCHMOCTEH, IpH
peleHny 3amad W3 OPYTUX y4eOHBIX NPEIMETOB M 3ajad U3
peanbHON JKM3HH, BBIpAKAThb (POPMyJIaMH 3aBUCHMOCTH MEXKI
BEJINYMHAMU,

- YMETh pelaTh TEKCTOBbIE 337aYdl Pa3HbIX THUIIOB (B TOM
Yyclie Ha MPOLEHTBHL, JOJM M YacTH, Ha JBIDKEHHE, PadoTy,
CTOMMOCTb TOBApOB U YCIYI, HAJOTH, 3afa4d u3 olbnactu




3a7a4d  Pe3yJbTaThl,  KPUTHUYECKH  OLCHUBATh  HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCJIOBUSX;

— YMETb MEPEHOCUTh 3HAHUs B IIO3HABATENBHYIO H
MPAKTHYECKYIO 00JIaCTH KU3HEAESITEIbHOCTH,

— yMETb  HHTETPUPOBATH  3HAHUS U3
MPEeIMETHBIX 00acTel;

— BBIIBUTATh HOBBIC HACH, MPEIJaraTb OPUTHHAJIbHBIC
MOAXO/bI U PEIICHHUS,

— CHOCOOHOCTh MX HCIIOJIb30BaHUS B MMO3HABATENBHOM
Y COLIMAJIBHON MPAKTHUKE

pa3HbIX

yIPaBJICHUS JTUYHBIMA M CEMEWHbIMU (PMHAHCAMM), COCTABIISITH

BBIPQXKEHMsI, YpPAaBHEHHs, HEPABEHCTBA U UX CHUCTEMBbI IO
YCIOBUKO 3a7a4M, WCCIEAOBATh IOJIYYEHHOE peUIeHHuEe W
OLIEHUBATh MPABIONONOOHOCTb PE3YJIbTATOB,;

- yMETb OIepupoBaTh MOHSTUSIMU: cpenHee
apupMeTHUecKkoe, MeauaHa, HauOoJbIlee W HAUMEHbLIEEe
3HA4YEeHUs, pasMax, [JUCIEpPCUs, CTaHOAPTHOE OTKJIOHEHHUE
YHCIOBOrO Habopa, YyMeTb U3BJIEKaTh, WHTEPIPETUPOBATH

UHpOPMAaLIMIO, MPEACTABICHHYIO B Ta0NHMLAX, Ha JUArpaMMax,
rpadukax, OTPaKAMOIIYI0 CBOMCTBAa pEAJIbHBIX NPOIECCOB U
SBJICHHUH,; TMPEACTABIATh MHPOPMAIMIO C MOMOINBI TadiIHuu U
IararpaMM; UCCIeOBaTh CTATUCTUYECKUE TAaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM IpapUIeCcKiX METOIOB M JIEKTPOHHBIX CPEICTB;

- yMeTb ONEpPHPOBaTh MOHATHAMU. CIIyYailHBIA ONBIT W
ciy4yaiiHoe cOObITHE, BEPOSITHOCTh CIyYalHOrO  COOBITHS,
YMEHHE  BBIYHCISITH ~ BEPOSTHOCTD  C  HCIOJIb30BAHHUEM
rpaMuecKuX METONOB, NPUMEHATb (QOPMYJBI CIOXKEHUS H
YMHOKEHUST BEPOSITHOCTEH, KOMOMHATOpHBIE (PakThl U HOPMYJIbI
NpU  peIleHNH 3a/a4, OLEHHBATh BEPOSTHOCTU pPEaJbHBIX
COOBITHIT, 3HAKOMCTBO CO CIYYalHBIMH BEJUYMHAMH, YMEHHE
NPUBOIUTE TNPHUMEPHI TMPOSBICHUS 3aKOHA OOJBLIMX YHCEN B
NPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSIX;

- yMeTb ONEpUpPOBaTh MNOHATUSAMU. TOYKA, MpsMasd,
MJIOCKOCTb, MIPOCTPAHCTBO, I BYIPAaHHBIN yrodi,
CKpELINBAOIIHEC MpsiMBIE, napajyieIbHOCThb 51

NEePNEHAUKYIAPHOCT NPSIMBIX M IUIOCKOCTEH, YIrojd Mexny
MNPSIMBIMH, YrOJI MEXAY NPSIMOM M IUIOCKOCTBIO, YIOJ MEXAY
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 MJIOCKOCTH, PACCTOsTHUE
MEXAY NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH, yMEHUE
UCTIONB30BaTh MPH PEIICHWH 3aJad H3y4eHHble (akTel U







TEOPEMBI TUIAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl OObEKTOB
OKPY’KarOIIero MHpa,

- yMETb ONEPHPOBATH MOHATHSIMH. MHOTOTPAaHHHK, CEUEHHUE
MHOTOTPaHHMKA, KyO, NapajuleNienunesn, Npu3Ma, MHPaMUAA,
durypa ¥ TOBEPXHOCTb BpALICHMs, LWJINHAP, KOHYC, MIap,
chepa, ceyeHus: (GUTYpHI BPAIICHHS, TUIOCKOCTh, KaCArOINAsICS
ceprl, THIMHIPA, KOHYCA, IUIOMAIb MOBEPXHOCTH MUPAMUMBI,
NPU3MBI, KOHyCa, LUWIMHApPA, Iuomanb cdepbl, o0beM Kyoda,
NpPSMOYTOJIbHOTO — TapaJUIeNieNInena, MHPAMUAbIL, PU3MBI,
LWIMHAPA, KOHyCa, 11apa, yMEHUe H300pakaTb MHOTOTPAHHUKH
U TIOBEPXHOCTH BpALICHUS, UX CEUYEHHUS OT PYKH, C MOMOIIBIO
YEPTEIKHBIX HWHCTPYMEHTOB U BJIEKTPOHHBIX CPEICTB, YMEHHE
pacriosHaBaTb ~ CHUMMETPHIO B TPOCTPAHCTBE,  YMEHHE
pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHHKH,

- yMeTh OIEPUPOBaTH MOHSTHUSMHU. JIBIDKEHHE B
NPOCTPAHCTBE,  MOAOOHBIE  (uUrypel B MPOCTPAHCTBE,
UCTIOJIB30BATh OTHOLICHUE IJIOLIANeH MOBEPXHOCTEH 1 00BEMOB
no00HBIX (PUTYP NPU PELICHUH 3a/1aY;

- yMeThb BBIYHUCISTH T'€OMETPUYECKHE BEJIUYMHBI (JUIMHA,
yroJy, IUIomanb, OOBEM, IUIOLIA b MOBEPXHOCTH), HCIOJB3YS
U3y4YeHHbIE (POPMYJIBI U METOIIBI;

- YMETb ONEPHUPOBATh MOHITHAMHU: MPSIMOYTOJIbHASI CHCTEMA
KOOPIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIPHOE TPOU3BEACHHE, Yrojl MeEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEACHWE BEKTOpAa HAa YHCIO, HAXOOUTh C
MOMOIIBIO M3YYE€HHBIX (POPMYJT KOOPAMHATEI CEPENUHBI OTPE3Ka,
PacCTOSIHNE MEXY IBYMsI TOUKAMH,

- yMeTb BBIOMpaTh MNOAXONSALIMHA HM3YYEHHBIH METON IS
peleHns 3a1adyd, paclo3HaBaThb MaTeMaTHuecKue (PakTel H
MaTeMaTHYeCKHe MOIENH B TPUPONHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE, YMEHHE TNPUBOIUTH MPUMEPHI
MaTEMaTUYECKUX  OTKPBITUH  POCCUHCKOH M MHUPOBOWU
MaTEMaTUYECKON HAYKH,

- YMETb ONEpPHPOBATh MOHATUSMH. ONPENETICHUE, aKCHOMAa,
TEOpeMa, CIEACTBHE, CBOWCTBO, MPH3HAK, JOKA3aTeJbCTBO,
paBHOCHIIbHBIE  (DOPMYJIUPOBKM;, yMeHHE  (HOPMYJIHUPOBATH
0o0paTHO€ U TPOTHUBOIOJIOKHOE YTBEP)KACHHE, NPUBOIUTH
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npUMepbl U KOHTPIPHUMEPHI, UCTIONB30BATh  METO[
MaTeMaTHYeCKOW  HMHAYKLHMH, TPOBOAMTH  JOKa3aTENbHbIE
pPacCy’KAECHUsI TPU pPEIleHHH 3a7ad, OLICHUBATh JIOTMYECKYIO
NPaBUIBHOCTD PACCYKACHUH,

- yMeTh  ONEpUPOBATb  MOHATHUSIMHU.  MHOMKECTBO,
NOAMHOXKECTBO, ONepaly  HaJ  MHOXECTBAMH, YMEHHE
UCTIONB30BAaTh  TEOPETHKO-MHOXKECTBEHHBIH  ammapar I
OTHCAHMSI PEATbHBIX TPOLIECCOB U SIBJICHHUH MPH PEIIEHUH 3a/1a4,
B TOM UYHCJIE U3 IPYTHX Y4€OHBIX MTPEIMETOB,;

- YMeTh ONEpUPOBaTh MOHATHAMH: rpad, CBSI3HBIA rpad,
IepeBo, LUK, Tpad HA IUIOCKOCTH, YMEHHE 3a7aBaTh W
ONMHUCHIBATh Tpadpl Pa3IMYHBIMH CHOCOOAMH, HCIIONB30BATh
rpadbl Ipy peIIeHnH 3a1aY;

- yMeThb CBOOOJHO ONEPUPOBATH IMOHITHAMHU. COUYETAHUE,
NEPECTaHOBKA, YUCIO COYETAHHH, YUCIO MEePECTaHOBOK;, OMHOM
HbroToHa; yMeHuMe TpUMEHSITh KOMOMHATOpHbIE (aKTBI |
PACCY’KAEHUS IS PEIIeHUs 3a1aY;

-yMETh ONEPUPOBATh TMOHATHAMU. HATYPaJIbHOE YHUCIIO,
L[EJIOE YUCJIO, OCTaTOK I10 MOAYJI, PALHOHAIBHOE YHCIO,
UpPPAlMOHAIbHOE YHCJIO, MHOXKECTBA HATYPAJbHBIX, ILEJbIX,
PALMOHATIBHBIX, AEHCTBUTEIbHBIX YUCEJ, YMEHHE HCIIOJB30BATh
NPU3HAKH JENMMOCTH, HAMMEHbIIMH OOIui #enuTens W
HanMeHblIee obmee KkpaTHoe, anroputM EBkinaa npu pemeHnn
3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3HLUOHHBIMA CHCTEMaMH
CUHCJICHUS,

- yMeTb CBOOOAHO OMNEpPUPOBATh MOHATUSMHU. CTENEHb C
LIEJIbIM TTOKa3aTeNieM, KOPEHb HAaTypaJbHOW CTENEHH, CTETEeHb C
pPaLMOHATIBHBIM ~ TIOKA3aTeNieM, CTENeHb C JeHCTBHTENBbHBIM
(BeIIECTBEHHBIM) TMOKa3aTejeM, JorapudmM 4YHCla, CHHYC,
KOCHHYC U TAHT'€HC TIPOM3BOJIBHOTO YNCIA,

- yMeTb  ONEpPUPOBaTb  MOHATHUSIMH.  TOXIECTBO,
TOXKAECTBEHHOE TNpeo0pa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO,
cHCTeMa YPaBHEHUI U HEPABEHCTB, PABHOCUIIBHOCTD YPAaBHEHU,
HEPaBEHCTB M CHUCTEM, pAlMOHAJIbHBIE, HPPALUOHAIBHBIE,
NIOKa3aTeNbHBIE, CTETICHHBIE, JorapupMHUECKHe,
TPUTOHOMETPHUECKUE YPABHEHHs, HEPABEHCTBA U CHUCTEMBI,
YMEHHE pellaThb YPaBHEHMs, HEPABEHCTBA W CHCTEMBbI C
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NOMOIIBK  PAa3JIMYHBIX  NPHEMOB,  peLIaTb  ypPaBHEHHUs,
HEPaBEHCTBA M CUCTEMBbI C APaMeTPOM; NMPUMEHSTh YPABHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBbI JJIsl PELICHUsT MaTEMaTHYECKUX 3a/1a4
W 337124 U3 Pa3IMYHbIX 00JIACTeH HAYKU U PEaIbHOM KHU3HH;

- yMeTb CBOOOAHO ONEPHPOBATH NOHATHSIMH: Tpadux
¢byHkumu, obpaTHast PyHKLUS, KOMIO3UIMA (QYHKIHH, TUHEHHAs
¢byHkumsA, KkBagpaTudHas (QYHKOHS, CTeNeHHas (QYHKOUS C
LIEJIBIM [TOKa3aTeieM, TPUrOHOMeTprUeckue pyHKIuu, obpaTHble
TPUTOHOMETPHUECKHUE byHKIHH, NOKa3aTenbHast u
norapudmuyeckass (QyHKUMH, YMEHHE CTPOUTh TIpaduKH
(byHKUMH, BBINOJHATH Mpeodpa3oBanus rpapukos GyHKUN;

YMEHHUE HCIONb30BaTh rpaduku (QyHKIUN IJI U3YHEHUs
NPOIIECCOB M 3aBHCUMOCTEH NPH PEIIeHHH 3a1ad W3 APYTUx
yueOHBIX TPEIMETOB M U3 PEaJbHONW JKU3HH, BBIPAKATh
(opMyIamMu 3aBUCUMOCTH MEXy BETHUYNHAM,

yMeHue CBOOOTHO ONEepUPOBAaTh TOHSITHSIMU. YETHOCTD
byHKOIMH,  MEPUONWYHOCTh  (PYHKLIUH,  OrpaHHMYEHHOCTH
(yHKIMH, MOHOTOHHOCTb (DYHKIHUH, OKCTPeMyM (YHKIUH,
HanOoJspIlee W  HAUMEHblIee 3HA4YeHUS  (PYHKUUH  Ha
NPOMEXKYTKE; YMEHHE MPOBOIUTD HCCIEOBAHNE (PYHKIINY,

YMEHHE HCIIONIb30BaTh CBOWCTBA M Tpadpuku QyHKIMHA AJis
peleHnsT ypaBHEHHWH, HEPaBEHCTB M 3a7ad C MapaMeTPaMu;
n300paxkaTh HA KOOPIAWHATHOM TUIOCKOCTH MHOYKECTBA PEIICHHIA
ypaBHEHH, HEPABEHCTB U MX CHCTEM,;

- YMETb CBOOOIHO OIEPUPOBATH MOHATUSIMU.
IIOCJIEIOBATENbHOCTb, apudmernueckas nporpeccusi,
reOMETpHYEeCKasl  NPOrpeccusi,  OECKOHEYHO  yObIBaroIIas
reoMeTpuyecKast nporpeccus, yMeHHe 3amaBathb
MOCJIEIOBATEIbHOCTH, B TOM YHCJIE C MOMOLIBIO PEKYPPEHTHBIX

opmyu;

- yYMeTb ONEpPHpPOBaThb IMOHATHUSMH. HENPEPHIBHOCTH
¢byHkuny, acuMnToThl rpaduka (QyHKUUH, MepBas W BTOpas
NPOU3BOIHAS (PYHKIMH, TEOMETPHUUECKUN U (PU3NIECKHI CMBICI
NPOM3BOMHON, mepBOOOpa3Has, ONPENeJeHHBbIH  WHTErpal;
YMEHHE HaXOOUTh aCHUMNTOTHI rpaduka (YHKIHMH, YMEHHE
BBIYUCIISITD TPOU3BOAHBIE CYMMBI, NMPOU3BEICHUS, YAaCTHOTO H
KOMIIO3UIIMN (YHKIMHA, HAXOOUTh YPAaBHEHHE KAaCATENbHOH K
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rpaduky $pyHKIMY,

YMEHHE HCIOJNb30BaTh MPOM3BOMHYIO U HCCIIEIOBAHUS
byHKIMHA, [0  HAXOXKIOSHHWsS  HAWIYYIIero  PELUIeHHs B
NPUKJIATHBIX, B TOM YHCJE€ COLMAIbHO-3KOHOMHUYECKHX H
dusnyeckux 3amayax, 1 ONMpPEesIeHHsI CKOPOCTH U YCKOPEHUS,
HAXOAWTh Miomaan u oObeMbl (UTYp C MOMOIIBIO MHTErpaa,
NPUBOIUTE TPUMEPbl MATEMAaTHYECKOrO MOJICITUPOBAHUA C
noMoIbo AudhepeHInaNbHbIX YPaBHEHUH,

- yMeTb OMNEPHPOBATh NOHATHIMH. KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJb MW apryMeHT
KOMILUIEKCHOTO 4Hucya, (opMa 3alUCH  KOMIUIEKCHBIX YHCEN
(reomeTpudeckas, TPUTOHOMETpPHUECKass W anredpamyeckasi);
yMeTb  TNPOM3BOAMTHL  apupMeTHdyeckue  JOeHCTBHA  C
KOMILUIEKCHBIMH YUCJIAMU;, TIPUBOJUTH MTPUMEPHI HCIIOJIB30BAHHMS
KOMILIEKCHBIX YHCE,

- yMmeTb CBOOOIHO OMNEPHPOBATH MOHATHUSMH. CpenHee
apupMeTHUecKoe, MeauaHa, HauOoJbllee W HAUMEHbLIEe
3HAYEHHs, pa3Max, IUCHEPCHs], CTAHIAPTHOE OTKJIOHEHHE IS
ONMUCAHWsI  YHCIOBBIX  JAaHHBIX; YMEHHE  HCCIEeNOBaTh
CTaTUCTHYECKHE JaHHbIE, B TOM UYHCJIE C TNPUMEHEHUEM
rpagMuecKuXx METONOB M BJEKTPOHHBIX CPEACTB; IpadUIecKu
HCCIIEIOBATh COBMECTHBIE HAOMIONEHHsI ¢ TIOMOLIBIO JUArpamm
paccenBaHMs U JIMHEHHON Perpeccuy,

- yMeTb  HAaxOOUTh  BEPOATHOCTH  COOBITUH  C
UCTIOJNB30BAHUEM TIpauyeckKux METOJOB, TNPUMEHATb IS
pemenns 3amad  (QOPMYJBI  CIOXKEHHUS W YMHOXKEHHS
BEPOSITHOCTEH, (HOPMyJly TOJIHOM BEPOSITHOCTH, (HOPMYTy
bepaymmn, xkomOuHatopHble ¢akTel u (OPMYJBI, OLECHHBATH
BEPOSITHOCTH  PEAJbHBIX COOBITHI;, yMEHHE ONepUpOBATh
TIOHSATHUSIMH: ciyvaitHas BEJINYHHA, pacnpeneneHue
BEPOSITHOCTEH, MAaTeMaTHYECKOe OXHUJIAHUE, TUCTIEPCHS M
CTaHOAPTHOE OTKJIOHEHHE CIIy4alHOW BEJNUYUHBIL, (DYHKIHH
pacripeneneHusi U TUIOTHOCTH PAaBHOMEPHOTO, IMOKA3aTebHOIO U
HOPMAJIbHOTO paclpeneeHni;, yMEeHHe HCIOIb30BaTh CBOIMCTBA
U3YUYEHHBIX PACTPENeNIeHUH I PEeLIeHHs 3a/1a4; 3HAKOMCTBO C
MOHSATHSIMHU. 3aKOH OONBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
UCCIICIOBAHMI, YMEHHE TPUBOAUTH TNPUMEPBI TMPOSBICHHUS
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3aKOHa OOJBIIMX YHCENT B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- yMmeTb CBOOOIHO OINEPUPOBATH MOHSTHUSMHU. TOYKA,
npsiMasi, TUIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, Jy4, TUIOCKHIMA
yroJi, ABYTPaHHBIA yroJ, TPEXTPaHHBIN yIroJl, NepPeCceKaroInecs,
napauleNbHBIE U CKPEINBAIOIINECS TPsIMble, NAapajlIeIbHOCTb U
NEePIEHINKYIAPHOCTh TPSMBIX W IJIOCKOCTEH, YIroJd MEXOy
NPSAMBIMU, YIOJ MEXKIY MPSIMOH M TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, YMEHHME HWCIOJb30BaTh IMPH PELICHUH 3a1ad
u3ydeHHble (aKTl M TEOpEeMbl IUIAHUMETPUH, yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHPE, YMEHHE
OIepUPOBATH MOHSATHSIMH MHOTOTPaHHUK, ceueHue
MHOTOTPAaHHHMKA,  MPABHJIbHBI ~ MHOTOIPAHHUK,  MPHU3MA,
nupamMuna, purypa u nmoBepXHOCTh BPAIIEHHS, [IMIHUHIP, KOHYC,
map, cdepa, pasBepTka MOBEPXHOCTH, CEYEHUS] KOHyca H
LIUIMHAPA, NapajjielbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa,
IUIOCKOCTD, Kacaromiasicss cepbl, OUIMHAPA, KOHYCa, yMEHHe
CTPOHTD CEUYEHHE MHOTOTPaHHHKA, N300pakaTb MHOTOTPAHHHKH,
(Urypbl M TOBEPXHOCTH BPALIEHUS, UX CEUCHHUS, B TOM HHUCIE C
MOMOIIBIO 3JIEKTPOHHBIX CPENICTB, YMEHHUE NMPUMEHATh CBOHCTBA
reOMETPUUYECKHX (QUTYp, CaMOCTOSTENBbHO (HOPMYIHPOBATH
OINpeeseH!s] H3y4aeMbIX (Uryp, BBIABUIaTb TUIOTE3bI O
CBOWCTBAaX M MPU3HAKAX T€OMETPUYECKHX (HUryp, 0OOCHOBBIBATH
WIA ONpPOBEpPraTh HX, yMEHHUE MPOBOAUTH KJIACCH(DUKALIUIO
Guryp mo pasjaMYHbIM IMPU3HAKAM, BBIMOJHITH HEOOXOIMMBbIE
JOTOTHUTEBbHBIE TOCTPOSHUS,

- yMeThb CBOOONHO OIEPUPOBATh NOHATHIMH. IUIOMIATb
¢burypsl, 00beM (UTYpBI, BETMUNHA YIia, PACCTOSHUE OT TOYKH
0 TIUJIOCKOCTH, PAacCTOSHUE MEXIy NPSMBIMH, PacCTOSHHUE
MEXAY IUIOCKOCTSAMH, IUIOMAAb Chephl, TIOMAAb MOBEPXHOCTH
NUpaMHUIBbL, TPU3MBL, KOHyca, LWIMHApPA, o00BeM Kyoa,
NPSMOYTOJILHOTO — TapaJUIeNiennnena, MHPAMHAbL,  PU3MBI,
IWIMHAPA, KOHYyCa, INapa; YMEHHe HaXOAWTb OTHOIIEHHUE
00BEeMOB MTOTOOHBIX PUTYD;

- ymeTb CBOOONHO ONEPUPOBATH MOHSITHSIMHU. [IBHKCHHUE,
NapajuyieNbHbIi  MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B
NPOCTPAHCTBE, MOBOPOT, Npeodpa3zoBaHue MonoOusi, mogoOHbIe
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¢burypsl; yMeHue pacro3HaBaTh paBHbIE W NOAOOHBIE (PUTYPHI, B
TOM 4YHCJIE B TMpPHUPOAE, HCKYCCTBE, AapXUTEKType, yMEHHe
UCTIONB30BAaTh ~ TEOMETPHYECKHE  OTHOLICHHUS,  HAaXOOUTh
reOMETPHUYECKHE BETMUNHBI (JUTHHA, YO, TUIOMaab, 00BeM) pU
peLIeHny 3a7a4d U3 APYruX YYeOHBIX MPEIMETOB U U3 peajbHOMN
KHU3HH,

- yMeThb CBOOOJHO  ONEpPUPOBATH MOHSATHSIMH:
NpPsSMOYTOJIbHAS. CHCTEMa KOOPAWHAT, BEKTOP, KOOPAUHATHI
TOUYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, NMPOHM3BENEHHUE
BEKTOpa Ha YHUCIIO, PA3JIOKEHUE BEKTOpa 1Mo 0as3ucy, CKaJsIpHOE
NPOM3BEICHNE, BEKTOPHOE IMPOU3BEINCHHE, YIrONI  MEXIy
BEKTOPAMH,; YMEHHE HCIIOJb30BaTh BEKTOPHBIN U KOOPAWHATHBIH
METON Ui PEUIeHHs TeOMETPHUYECKHX 3a7ad M 3a1ad APYTux
yueOHBIX MPEIMETOB, ONEPUPOBATH MOHITUSAMHU. MaTpuLa 2X2 U
3x3, ompemenuTeNb,  MaTPULBl, TE€OMETPUYECKUH  CMBICI
OIIpEeNeIUTeNs,

- yMeTb MOJENHPOBATh pEallbHbIE CHUTyallMd Ha SI3bIKE
MaTEMaTHKH, COCTABJIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA
U MX CHUCTEMBI MO YCIIOBHUIO 33Ja4H, UCCIIEIOBATh NOCTPOCHHBIE
MOZEIH c UCTIOJIb30BaHUEM amnrmapara anredOpsl,
UHTEPIPETHPOBATH NIOJTyYE€HHBIN pe3yJbTar; CTPOHTH
MaTeMaTHYECKHUE MOAEIH C TIOMOLIBIO T€OMETPUIECKIX MTOHSATHIHA
U BEJIMYWH, PEUIaTh CBSI3aHHBbIE C HUMHU IPAKTHUECKHE 3alauy,;
COCTABJISAITh BEPOATHOCTHYIO MOJENb U HMHTEPIPETHPOBATH
NOJIyYeHHBIH  pe3yJbTaT;, peliaTb MPHUKJIAJHbIE  3a1a4d
CpEeACTBAMH  MAaTEMAaTHYEeCKOrO aHajlu3a, B TOM HHCIE
COLIMAJIbHO- 3KOHOMHYECKOTO U (PH3HUECKOr0 XapaKkTepa,

- yMeHHe BBIOMpAaTh MOIXOISAIUN METON Ui PeIleHUs
3aa4y; TOHMMAaHHME 3HAYMMOCTH MATEMATHKH B HW3yYEHHUH
NPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB U SIBJICHHI; YMEHHE
pacrio3HaBaTh MPOSIBIIEHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHHE TPHUBOAUTH MPUMEPbl MATEMAaTHYECKUX OTKPBITHH
POCCUICKON ¥ MHUPOBOW MaT€MaTUYECKON HAyKH

OK 02. Ucnionp30Barhb
COBPEMEHHbBIE CPEACTBA
MOKCKA, aHAJIN3a U
UHTEPIPETALNH

B obnacty IeHHOCTH HAYYHOTO MO3HAHMA

- c(OPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMN

MPAKTUKH, OCHOBAHHOI'O Ha JUaJIore

KYyJbTYD,

- YMETb ONEpPUPOBATHb MOHATHSIMH. pPALHOHANbHAS (YHKIIHSL
MOKa3aTeNbHast byHKIHA, CTEleHHast byHKIHA,
norapudmuyeckass (yHKOHS, TPUTOHOMETpHUYECKHE (DyHKIUH,
oOpaTHble (YHKIMU, YMEHHE CTPOUTHh TpadUuKu H3yYEHHBIX
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uHpOpMaLUHU 1
UH(POPMALIMOHHBIE
TEXHOJIOTUH JJISI
BBIMOJIHEHUS 337124
npodheCCHOHATTLHOM
IEATENbHOCTH

CrOoCcOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJBTYPHOM MHUPE;
- COBEpILICHCTBOBAHUE S3BIKOBOM M  YUTATEJILCKOH

KyJIbTYPbI KaK CPEACTBA B3aUMOACHCTBUS MEXAY JIOJbMU U
MO3HAHUS MUPA,
- OCO3HaHUE€ LEHHOCTH HAay4YHOH NEITEIbHOCTU, TOTOBHOCTh

OCYIIECTBJIATb ~ TMPOEKTHYID U HCCIEIOBATENbCKYIO
AeSITeNbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

Ornanenne YHHUBEPCATbHBIMU MIO3HABATEIHHBIMH
NEUCTBUAMMU:

y4eOHBIMU

B) pabota ¢ nHpopMaLHe:

- BJANeTh HABbIKAMHU TOJy4YeHUs HHQOpMAIMH U

UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENBHO OCYIIECTBISTh
NOUCK,  AHAJIN3,  CHUCTEMATH3aLMI0  HHTEPIPETALUIO
UH(pOPMALIUU PAa3IMYHBIX BUAOB (POPM MPENCTABICHUS,

- CcO37aBaTh TEKCThl B Pa3IMYHBIX (popMarax € y4deTom
Ha3HaueHUs MHQOPMAIMK U LENIeBONW ayAUTOPUN BBIOHpast
ONTUMAJIbHYIO (POPMY MPENCTABICHHS U BU3YAJTU3ALHH;

- OLEHHMBATb JOCTOBEPHOCTH, JIETUTUMHOCTb MH(OPMALIHH,
€e COOTBETCTBHE TMPABOBBIM M  MOPAIBHO-3TUYECKIM

HOpMaM,;
- HUCNONB30BaTh  CpeacTtBa  WHPOPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B peleHuu
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpraHU3alMOHHBIX

3amaq ¢ coOmoneHneM TpeOOBaHUN SPrOHOMHUKH, TEXHHKH
0€30MacHOCTH THUTHEHBI, PecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30NaCHOCTH;
- BJaIeTh HABBIKAMHM  PACIO3HABAHUS W 3aIUTHI
uHpopMannu, HHPOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH

($yHKIMH, UCMOMB30BAaTh IPaQUKU MPH U3YYEHHH MPOLECCOB U
3aBHCUMOCTEH, TNpPU PEHIeHWH 3a7ad U3 JPyrux y4eOHBIX
NPEAMETOB U 3a7a4 U3 PeajbHOMN KU3HH, BBIpaKaTh (GOpMyIaMu
3aBHCUMOCTH MEKAY BEINIHHAMU,

- YMeThb OINEPHUPOBATH MOHATUSMH. TOXKIECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA ypaBHEHUN
U HEPABEHCTB, PaBHOCWJIbHOCTb YPAaBHEHUH, HEPAaBEHCTB U
CHCTEM, palUOHAIbHbIE, HPPALMOHAIBHBIC, IOKA3aTEIbHBIE,
CTETICHHBIE, JorapupMUUECKHe, TPUTOHOMETPHUYECKHE
ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI, YMETh PeLIaTh YPaBHEHUS,
HEPaBEHCTBA U CHUCTEMbI C IIOMOLIBIO PA3JIUYHBIX HPUEMOB;
pemarb ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C IApaMeTPOM;
NPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUISI PELICHHS
MaTeMaTHUYECKUX 3a7a4 M 3a/1a4 U3 Pa3JIMYHbIX O00NacTeil HayKu
Y peajibHOM JKU3HU,

- yMeTb CBOOOAHO OINEPUPOBATH TMOHSATHSIMH. [IBHXKCHHUE,
NapajyieNbHbIl  MEPEHOC, CHUMMETPHs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOAo0us, MONOOHbBIE
(GUrypsl; YMETh Pacro3HaBaTh paBHbIE U MOAOOHBIC (QUTYDHI, B
TOM 4YHCJIE B TMPHPONAE, HCKYCCTBE, AapXHUTEKType, YMETb
UCTIONB30BAaTh  T€OMETPHYECKHE  OTHOLICHWS,  HAXOIUTh
reOMETPHUYECKHE BETMUNHBI (JUTHHA, YTOJI, TUIOMaab, 00BeM) pU
peLeHn: 3a7a4d U3 APYrHX yY4eOHBIX MPEIMETOB U U3 PeajbHOM
KU3HU

OK 03. [Inanuposats 1
pea30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOe U
JHYHOCTHOE Pa3BUTHE,
NPeANPUHUMATENBCKYO
NEeSITENIbHOCTD B

B obnacti 1yx0BHO-HPaBCTBEHHOT'O BOCITUTAHUS:

- ¢(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO
MOBE/ICHUS;

- CHOCOOHOCTh OLEHUBATH CHTYalLU0 H TNPUHUMATh
OCO3HAHHBIE pELIeHUs, OPUEHTUPYACh HA MOpPAJIbHO -
HPaBCTBEHHbIE HOPMBI U LIEHHOCTY,

- OCO3HAHUE JIMYHOIO BKJAaJa B NMOCTPOCHHE YCTOMYHUBOIO

- yMeTb  ONEpPUPOBATh  MOHATHUAMHU.  PaLMOHAJBbHBIE,
UPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapuMHUUYECKue,  TPUTOHOMETPHUYECKHE  ypaBHEHHUS |

HEPAaBEHCTBA, UX CUCTEMBI,

- yME€Tb ONEpPUPOBATb MNOHATUSMU. MHOTIOIPAHHHK, CEUYEHUE
MHOTOTPaHHMKA, KyO, NapajuieNienurnesn, Npu3Ma, MHPaMUAA,
durypa ¥ NOBEPXHOCTb BpAIICHHUs, IUIMHIAP, KOHYC, Imap,
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poheCCHOHAIBHOI
chepe, HCTIOIB30BATh
3HaHWS 10 (PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYyaIHsIX

Gymymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTENSIM U (WJIH)
OpPYTMM 4JieHaM CeMbH, CO3[aHUI0 CEeMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS LEHHOCTEW CEMEWHON JKU3HU B
COOTBETCTBUU C TpaauLusAMU Hapoaos Poccun;

OBnaneHne yHUBEPCAIbHBIMU PErYJISITUBHBIMU JEHCTBUSIMU:
a) CAMOOPTaHU3ALIHS:

- CaMOCTOSITEIbHO  OCYIIECTBJSITb  IO3HABATENbHYIO
HeSITeNbHOCTh,  BBIABISATH ~ NPOOJEMBI,  CTaBUTh |
(dbopMyMpoBaTh COOCTBEHHBIC 3a7adud B OOpa3OBaTEIbHOMN
NeSATENbHOCTH U KU3HEHHBIX CUTYaLMSIX;

- CAaMOCTOSITEJIPHO COCTABIIATh IUIAH PEIICHUS] MPOOJIEeMBI C
y4eTOM UMEROLITUX CSl pecypcos, COOCTBEHHBIX
BO3MOJKHOCTEH U NPEANOYTECHU,

- JlaBaTb OLIEHKY HOBBIM CUTYaLUsM,

crocoOCTBOBATh (POPMUPOBAHUIO M TPOSIBJICHUIO IMTUPOKOH
SPYAMLIMKM B Pa3HbIX OONACTSIX 3HAHUH, MOCTOSIHHO
NIOBBIIIATH CBOH 00pa30BaTEIbHBIN U KYJbTYPHBII YPOBEHB;
0) CAMOKOHTPOJIb:

UCTIONB30BaTh MPUEMBbI pe(pJIeKCHU AJIi OLIEHKH CHTYallHH,
BbIOOpa BEPHOTO PELICHNS,

- YMeTb OILIeHMBAaTb PUCKU U CBOEBPEMEHHO IPUHUMATH
peLIeHus N0 UX CHUXKEHUIO;

B)  OMOLMOHAJIBHBIA  HMHTEJUIEKT,
c(hOPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBALIUM, BKJIIOUAKOIIEH CTPEMJIEHUE K
JOCTHXEHUIO LIeNIU U yCIeXy, ONTUMM3M, UHULIUATUBHOCTb,
YMEHHE AEHCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH,

- JMIATHH, BKIKOYAOIEH CcrnocoOHOCTh  MMOHUMATH
SMOLIMOHAJIbHOE COCTOSIHUE JPYIHX, YYUTBIBaTb €ro Ipu
OCYIIE€CTBIEHUHU KOMMYHHUKAIIUH, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIOYAIOIIHUX CIOCOOHOCTH
BBICTPAaNBaTh OTHOLIEHHS C IPYTMMH JIOIbMH, 3a00THTHCH,
NPOSIBJISITh MHTEPEC U pa3peniarb KOH(PIUKTHI

MPEATOararo i

chepa, ceyeHus: (GUTYpHI BPALICHHS, TUIOCKOCTh, KaCArOIasiCs
cepbl, LUIUHAPA, KOHYCA, TUIOMAIb MOBEPXHOCTH MUPAMUIIBL,
NPU3MBI, KOHyCa, LUWIMHApPA, Iuomanb cdepbl, o0beM Kyoda,
NPSMOYTOJIbHOTO — TapaJUIeNieNInena, MHPAMUAbI, PU3MBI,
LWIMHAPA, KOHyCa, 11apa, YMEHHe U300pakaTb MHOTOIPaHHHUKH
U TOBCPXHOCTU BPAILICHHA, UX CCUCHHUSA OT PYKH, C MOMOILIbIHO
YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB, YMETb
pacriosHaBaTb ~ CHMMETPHIO B MPOCTPAHCTBE,  YMETh
pacno3dHaBaTh MPaBUJIBHBIC MHOT'OTPAHHUKH,

- YMETb ONEPUPOBATb MOHATUAMU. MPSIMOYTOJbHAsE CHUCTEMA
KOOpAUHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA,
CKaJSIPHOE TMPOU3BEACHHUE, YrOJ MEXKIy BEKTOPaMH, CyMMa
BEKTOPOB, IMPOU3SBCACHHUEC BCKTOPAa Ha YHCJIO, HaXOAUTb C
MOMOIIBIO M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPENUHBI OTPE3Ka,
PacCTOAHHUE MEXKAY ABYMs TOUKAMU
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OK 04. D¢ pexruro

- TOTOBHOCTb K CaMOPAa3BUTUIO, CAMOCTOATCIIBHOCTU H-

- YMeTb ONEpUpPOBaTb MOHATHUAMM. CIYYalHBIA ONBIT U

B3aUMOJICIICTBOBATH U CaMOOTIPENIENICHUIO; ciy4yaiiHoe coObITHE, BEPOSITHOCTD CIIy4alHOTO COOBITHS, YMETh
paldoTaTh B KOJUIEKTUBE U | -  OBJIQJICHHE HAaBBIKAMH  y4eOHO-MCCIIEIOBATENbCKOM, | BBIUUCIATD BEPOATHOCTb C HCIOJB30BAHMEM IpapUUecKuX
KOMaHJIe NPOEKTHON M COLMAIBbHON NesITeNbHOCTH, METOZIOB, MPUMEHSTh (OPMYJIBI CIOXKEHUS W YMHOXKEHHS
OBrnanenne YHHUBEPCATbHBIMU KOMMYHHKATHBHBIMH | BEPOSITHOCTEH, KOMOWHAaTOpHBIe (hakTel U (OPMyJBl TIPHU
IEeHCTBUSAMHU: peLIeHnH 3a/ad; OLEHHBATb BEPOSTHOCTH PEANbHBIX COOBITHIL,
0) COBMeCTHasI IEATENBHOCTD! 3HAKOMCTBO CO CJIy4alfHbIMH BEJIUYUHAMH, YMEHHE MPUBOIUTH
- MIOHUMAaTh W HCIIOJIb30BAaTh NMPEUMYIIECTBA KOMAHAHON W | MPUMEPHI MPOSIBICHUS] 3aKOHAa OOJBLINX YHCET B MPHUPOIHBIX H
WH/IMBUIYAJIbHOU paboOThI, OOIIEeCTBEHHBIX SIBICHUSX;
- TpPUHUMATh  LEeJIH  COBMECTHOH  JEATENbHOCTH, | - YMETh CBOOOIHO OMNMEPUPOBATH MOHATHUSIMH. CTENEHb C LEJbIM
OpPTraHH30BBIBATD M KOOPAMHUPOBATb [HEHCTBHA MO €€ | oKa3aTrejleM, KOPEeHb  HATypallbHOH  CTENeHH, CTEleHb
TOCTH)KEHUIO: COCTaBJISITh IUIAH NEHCTBHM, paclpeneisTh | pallMOHAJIbHBIM IIOKA3aTeleM, CTENeHb C JeHCTBUTEIbHBIM
POJIH C yUETOM MHEHHMH YYaCTHUKOB OOCYKAATh Pe3ysbTaThl | (BEIIECTBEHHBIM) TIOKa3aTeneM, Jiorapudm dYucia, CHHYC,
COBMECTHOH paboTHI; KOCHHYC U TAHT'€HC TPOU3BOJIBHOIO YNCIA,
- KOOPAMHHMPOBAaTb M BBINOJHATH padoOTy B YCIOBHUSX | - YMETh CBOOOAHO ONEPUPOBATH MOHATUSAME: rpaduk GyHKIUH,
peasbHOro, BUPTYaJIbHOTO u KOMOWHHPOBAaHHOTO | oOpaTHas QyHKIHS, KOMNO3UIUS (QYHKIHHA, THHEHHAs PYHKIHA,
B3aUMOJIEHCTBHS, KBaZpaTHuHas (PYyHKIUsS, CTeneHHas (yHKOUS C  LeNbIM
- OCYIIECTBJISATh MO3UTHBHOE CTPATETHYECKOE MOBEAEHHE B | MOKas3aTejleM, TpUroHOMeTpudeckne (yHkiun, obparHble
Pa3NUYHBIX ~ CHUTyalUUsX, TNPOSIBIATH  TBOPYECTBO U | TPUTOHOMETPHUYECKHUE byHKIHH, NOKa3aTenbHast u
BOOOpakeHue, ObITh MHULIUATHBHBIM. norapudmuyeckas PyHKUNH, YMETb CTPOUTh Tpaduku GpyHKIHUH,
OBianeHne yHUBEPCAJIbHBIMI PETYJSITHBHBIMH JEHCTBUAMU: | BBIOIHATD peoOpazoBanus rpadukoB GpyHKIUH,
I) IpUHATHE ceOsl U IPYTHX JIFOICH: - yMeTb HCHONb30BaThb Tpapuku (QYHKIMHA U1 H3YYEHUs
- TPUHUMATh MOTHUBBI M apryMEHThl IPYIUX JIOJEH NPH | MPOLECCOB M 3aBHCUMOCTEH NPH PEIIeHHH 3amad W3 APYTUX
aHaJIN3e Pe3yJbTaTOB EATENbHOCTHY, yueOHBIX TPEIMETOB M M3 pPEATbHONW JKU3HH, BBIPAKATh
- TNpHU3HaBaThb CBOE NPAaBO U IMPaBO APYyrux Jojaed Ha | GopMyJaMH 3aBUCUMOCTH MEXy BEITHMUYNHAMU,
OLINOKH; - CcBOOOIHO OMEPHPOBATH TMOHATHSAMH. YETHOCTb (DYyHKIUH,
- pa3BuUBaTb CIOCOOHOCTh TOHMMATh MHP C TO3WIUHU | MEPUOTUYHOCTb  (DYHKLUWHM,  OrPaHMYEHHOCTh  (PYHKLHUH,
APYroro 4yenoBeka MOHOTOHHOCTh (DYHKIIMH, SKCTPeMyM (yHKLNH, HAHOOJbIIee U
HaVIMEHbIIEe 3HAUYeHUs (PYHKUUHM Ha MPOMEKYTKE, YyMEThb
NPOBOJUTH UCCIIEAOBAHUE (DYHKIIHH;
- YMeTb HCHOJb30BaTh CBOWCTBA U rpadukm QyHKUMH 15
pelIeHnsT YPaBHEHHWH, HEPABEHCTB U 3a/1ad C MapaMeTPaMu;
n300paxkaTh HA KOOPIAWHATHON TUIOCKOCTH MHOKECTBA PELICHHIA
ypaBHEHH, HEPABEHCTB U X CHCTEM
OK 05. OcymectBisath | B obnacTu 3¢TeTH4eCKOro BOCITUTAHHS - yMeTb OINEPUPOBATH MOHSATHSIMHU. CpPelHee apupMETUIECKOE,

YCTHYK0O U MHCbMEHHYIO

KOMMYHHKaLIUIO

Ha

- 3CTETUYECKOE OTHOLICHUE K MHUPY, BKJIKOYAs SCTETHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa

HauOoJbIlee W HAWMEHbIIee 3HAYCHUS, pa3Max,
CTAaHIAPTHOE OTKJIOHEHHE 4YHCJIOBOro Habopa,

MeZMaHa,
aucrepcus,
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rOoCyJapCTBEHHOM  SI3bIKE
Poccutickoinn @enepaunu ¢
yUETOM ocoOeHHoCTeH
COLIMAJILHOTO u
KYJIETYPHOI'O KOHTEKCTA

1 O0IIECTBEHHBIX OTHOIIEHHIA;

- CMOCOOHOCTh BOCIHUTHIBATH Pa3jIMYHbIE BHIbI MCKYCCTBA,
TPamuIMK W TBOPYECTBO CBOEr0 W JPYTUX HAPOIOB,
OIIYIIIaTh AMOI[HOHATBHOE BO3/IEHCTBHE HCKYCCTBA,

- yOEeKIEHHOCTh B 3HAYMMOCTHU ISl JINYHOCTH U OOIIEeCTBa
OTE€YECTBEHHOI'O W MHPOBOTO MCKYCCTBA, OJTHUYECKHX
KYJBTYPHBIX TPATUIIMIA U HAPOAHOT'O TBOPUECTBA,

- TOTOBHOCTH K CaMOBBIPAKEHHIO B Pa3HbIX BHIAX
HCKYCCTBA, CTPEMJICHHE TMPOSIBIIATh KayeCTBA TBOPYECKOMH
JHYHOCTH,

Osrnanenne YHHBEPCATbHBIMU KOMMYHUKATHBHBIMU
NEUCTBUAMMU:

a) obmmeHue:

- OCYIIECTBIJIATh KOMMYHHKAIINH BO BCeX chepax JKU3HY,

- pacmo3HaBaTh HeBepOanbHbIE CpencTa  OOLICHMS,
NOHMMATh 3HAYEHHE COLMAJBbHBIX 3HAKOB, PACIIO3HABATH
MPEINOChUIKH  KOH(JHMKTHBIX CHTYAaIllMid W CMsIr4aTh
KOH(JIMKTBL,

- PA3BEPHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHHUA C
HCIOJIb30OBAHUEM S3BIKOBLIX CPEACTB

yMEHHEe  U3BJIEKaThb,  WHTEPIPETHPOBATH  WH(POPMALHIO,
MPEICTaBJICHHYID B TaOJHWIaX, Ha AWarpaMmax, rpadukax,
OTPAKAIOIIYID CBOHCTBA PEANBHBIX MPOLECCOB U  SIBJICHHIA,
MPEICTaBISITh UHOOPMALIUIO ¢ TIOMOIIBIO TaOJUI U AWArpamm,
UCCJIEZIOBATh CTATHCTUYECKUE JaHHbIe, B TOM 4YHCIIE C
MpUMEHEeHUEM TpadUIeCKIX METOJOB U JICKTPOHHBIX CPEICTE;

- YMeTb ONEPUPOBATH MOHSATUSMHU. TOYKA, MPSMAasi, TIOCKOCTD,
MPOCTPAHCTBO, ABYTPAHHBIA YIOJ, CKPEIIUBAIOINHECS MPSMBIE,
MapajuIeIbHOCTD U NIEPIIEHANKYJISIPHOCTD MPSIMBIX H IIOCKOCTEH,
YyroJ MEXKAY TPSIMBbIMU, YIOJl MEXKIY MPSMON WM IJIOCKOCTBIO,
yTOJ MEKIY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 1O TUIOCKOCTH,
PacCTOSTHUE MEXKAY MPSIMBIMU, PACCTOSTHIE MEXKTY TUIOCKOCTSIMH,
- YM€Tb UCTOJIB30BATh MPH PEIISHUH 3a7a4 U3yUYeHHbIe (PaKThl U
TEOpEeMbl TUIAHUMETPHH, YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaroIIero Mupa

OK 07. ConelicTBOBaThH
COXPaHEHHIO
OKpYKaroIleu cpensl,
pecypcocOepeKeHHro,
NPUMEHSITh 3HAHUS 00
U3MEHEHUU KJIMMAaTa,
MPUHLHIBI OEPEKIINBOTO
NIPOM3BOJICTBRA,

3¢ pexTuBHO NEHCTBOBATH
B YPE3BBIYANHBIX
CUTyalHsX

- HC NPUHUMATL ACHUCTBHS, NPHUHOCSINUE BPEA - OKPYKAMOLIEH
cpexnc;

- YMETh MPOTHO3MPOBATH HCOIATONPHSITHBIC HKOJOTHUCCKHE
MOCAEACTBUS NPEANPUHUMAEMBIX ACUCTBUM, MPEAOTBPAIIATD UX,

- pacmpuTb OIIBIT ACATCIPHOCTH SKOJIOTHICCKOM
HAIpPaBICHHOCTH,

- paspabaTbiBaTh IUIAH PELICHUS MPOOICMBI C YUCTOM AaHAIM3A
HMEIOIIHXCA MATEPUAIBHBIX X HEMATCPUAIBHBIX PECYPCOB;

- OCYINCCTBILITh LICICHAMPABICHHBINA MOUCK MEPEHOCA CPEACTB U
CIOCOOOB ACHCTBHS B IPOQECCHOHATBHYIO CPENY;

- YMCTh NCPCHOCUTD 3HAHUA B IMO3HABATCIbHYIO U IPAKTUICCKYHO
00JIaCTH KU3HE ACITC IbHOCTH,

- Opéamaratb HOBBIC IMPOCKTHI, OLCHHUBATL HIACH C MO3ULUHU
HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ SHAYHUMOCTH,

- JAaBaTb OILICHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPCKTUBBI B
ACATCIIBHOCTD, OLICHUBATD COOTBCTCTBUC PCIYIbTATOB LIC/IAM

-YMETh OMNCPUPOBATh MOHATHAMHU: (YHKLUS, HENpEepPHIBHAS (PYHKIMSA,
MPOU3BOAHAS, TMEPBOOOpa3Has, OMNPCACICHHBIA HHTEIPaN;, VYMEThb
HaXOMUTh TMPOHU3BOIAHBIC DBICMCHTAPHBIX (YHKIMN, HCHOIb3YS
COpPaBOYHBIC MaTCpUATbl; HCCIACAOBATh B MPOCTCHINNX CIyYasx
(YHKUMH HA MOHOTOHHOCTb, HAXOJUTh HAWOOJBIINC W HAUMCHBIIHC
3Ha4YCHUS  QVHKUOWH,  CTPOUTh  rpad)Mkd  MHOTOYJICHOB  C
HCTONB30BAHUCM aNNapaTa MaTEMATHUCCKOTO aHaIH3a;, MPHMCHATH
MPOU3BOAHYIO IPHU PCIICHHM 33124 HA JBHJKCHHUC, PCLIATh MPAKTHKO-
OPHUCHTUPOBAHHBIC 33Ja4H HA HAUOONBINNEC W HANMCHBIINC 3HAUCHHS,
Ha HAXOXKICHHC MYTH, CKOPOCTH H YCKOPCHU;

- VMETh ONCPHUPOBATh MOHATHSAMH. JIBIDKCHHE B IPOCTPAHCTBE,
nogo0Hbie  (UTYpEl B TPOCTPAHCTBE, HCIOJNB30BATh OTHOLICHHC
IUIOINAACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX GHUTYP NPH PEIICHUH
3a1ad;

VMETb BBIYHCIATh TCOMETPUUCCKUE BETHMUUHBI (ATHHA, YTOJ, II0MAb,
00beM, TIOMALE MOBCPXHOCTH), HCIONB3YS HU3VUCHHBIC (OPMYIBI U
METOBI
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IIK 1.1 BpImonHATH
orepaLuu 1o
OCYIL€CTBJIEHUIO
NEePEeBO30YHOr0 MpoLecca
C IPUMEHEHUEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH yIIpaBlIeHUs
NepeBO3KaMu.

IIK 3.1 OpraHuzoBbiBaTh
paboTy mepcoHana O
00paboTke NepPeBO30YHBIX
TIOKYMEHTOB u
OCYILIECTBIICHHIO PAaCYETOB
3a yCIyTH,
NPEIOCTABIISIEMbIE
TPaHCTIIOPTHBIMH
OpraHU3aALUSIMH.

- OTIpeNeNATh LeNU IesTeNbHOCTH, 33a1aBaTh apaMeTpPhl U
KPUTEPHH UX JOCTHIKEHHUS,

- crOCOOHOCTD U TOTOBHOCTB K CAMOCTOSITETBHOMY TTOHCKY
METO/OB PELICHUS IPAKTUYECKUX 337124, TIPUMEHEHUIO
PA3NIUYHBIX METO/IOB TIO3HAHUS,

- aHAJTM3UPOBATD MOJYYECHHBIEC B XO/I€ PELICHUS 3a1a4H
Pe3yIbTAThI, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

- IeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTD 32 PELICHNE




- yMeTb MOJENMpPOBaTb pealibHble CHUTyalUd Ha sI3bIKe
MaTeMaTHUKH, COCTABJIATh BbIPAKEHUS, YPABHEHUS, HEPaBEHCTBA
U UX CHCTEMBI 10 YCJIOBHIO 3a/layH, MCCIEeN0BaTh MOCTPOCHHbIE
MOJIEH c HCIIOJIb30BAHUEM anmnapara anredOpsl,
UHTEPIPETUPOBATD MOJTy4Y€HHBIN pe3yJIbTaT;, CTPOUTH
MaTeMaTHYeCKUe MOJIeNIN C TIOMOIIBIO T€OMETPUUYECKUX MOHATUI
U BEJIMYMH, pellaTh CBsI3aHHbIE C HUMM IMPAKTUUYECKHE 3aaul;
COCTaBJISITb BEPOSITHOCTHYIO MOJ€JIb U HHTEpPIPETHPOBATh
MOJIyYeHHBbI  pe3yibTaT, pellaTb [PUKIAAHbIE  3a1aqdu
CpeICTBAMU  MaTeMaTH4YeCcKOoro aHaiu3a, B TOM  4HCIe
COLIMAJIbHO- 3KOHOMHYECKOTO U (PH3MUECKOr0 XapaKkTepa
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2. Ctpykrypa u coaepxkanue 001meo0pa3oBaTe/ibHOI THCHUILTHHbI

2.1. OObem AuCHUNIMHBI U BUAbI y4e€0OHOH padoThI

Bup y4eOHoii paGoThI Oovem ¢
yacax

O0bemM 00pa3oBaTe/IbHOI NPOrpaMMbl AHCHUILIMHBI B T.Y: 450

OCHOBHOE COJICPKAHME B T.U.. 244

- TCOPETHYECKOE 00YUEHUE 196

- IPAKTUYECKUE 3aHATUS 24

- KOHTPOJBHBIE PAOOTHI 24

IpodeccnonaIbLHO-0PUEHTHPOBAHHOE COAEPKAHME (COJCPIKAHUE 56

OPHUKJIATHOTO MOAYJIS) B T.4U.

- TEOPETUYECKOE 00yUEHUE -

- IPAKTUYECKUE 3aHIATUS 56

CamocrosiTesibHas padboTa 150

IIpomexxyTOo4Has aTTEeCTALUSA
1 cemecmp —oughhepenyuposannwiii 3auem
2 cemecmp - IK3AMeH
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2.2. TemaTu4ecKuii VIAH U COAEPKAHNE N CHUILIHHBI

HaumeHnoBaHue pa3aesioB H TeM Coaepxanue yyeOHoro marepuasa (0CHoBHoe U npodgecCHOHAIBHO- Oo0bem | ®opmupyembie
OPHEHTHPOBAHHOE), J1A00PATOPHbIE U MPAKTHYECKHE 3AHSTHS, IPUKJIAIHOH MOAYJ/Jb | 4YacOB | KOMIIETEeHIUH
(npu HAIMYMN)
OcHoBHoOe coepkaHue
Pazgen 1. [loBTOpeHHe Kypca MATEMATHKA OCHOBHOM HIKOJIbI 32
Tema 1.1 Copep:xanne yueOHOro MaTepuaa
enb u 3ana4n MaTEMAaTUKK IPU | ba3oBbIe 3HAHMUS U YMEHHSI 110 MaTeMaTHKE B IPO(ECCHOHANBHON U B TIOBCETHEBHON
OCBOEHHUU CHENAIBbHOCTU JEeSITEJIbHOCTH. 2
Tema 1.2 Copep:xanne yueOHOro MaTepuaa
Uucna 1 BEIMUCIEHUS. JlelicTBUS HaJ MOJIOKUTENBHBIMA U OTPUIATEIbHBIMUA YHCIAMU, OOBIKHOBEHHBIMH U
Beipaxxenust u npeobpazoBaHus IEeCATUIHBIMH APOOSIMHU.
JlelicTBusI cO cTeneHs MU, GOpPMyITbI COKPALIIEHHOTO YMHOKEHUS 2
Tema 1.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:KkaHHe MPUKJIATHOIO
I'eomeTpust Ha IOCKOCTH MOYJIst)
Ilpaxmuueckoe 3ansamue Ne 1
Buner mutockux ¢uryp u ux miomans. [IpakTHKO-OpHEeHTHPOBAHHBIE 3a1a4l B Kypce
FEOMETPUU Ha IJIOCKOCTH 2
Tema 1.4 Conepiaﬂne y4e0HOro Marepuana 8§ 8;’ 8§ 83’
IIpouieHTHbIE BBIYUCIEHUS ITpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI UX BbIYUCIEHHS. CII0JKHBIE TPOLIEHTHI 2 OK 0 5’ OK 07’
Ilpaxkmuueckoe 3ansamue Ne2 HI% 11 '
IIpoueHTHBIE BEIMUCTIEHUS 2 K 3'1
Tema 1.5 Copnep:xanne yueOHOro MaTepuaa '
YpaBHEHHUs U HEPABEHCTBA JluneliHble, KBaIpaTHbIC, IPOOHO-IIMHEIHBIC YPABHEHNSI 1 HEPABEHCTBA 2
Ilpakmuueckoe 3anusmue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Copep:xanne yueOHOro MaTepuaa
Cucrembl ypaBHeHUN U CriocoObI pereHus cucTeM JIMHEHHbIX ypaBHeHuid. [lonsTie Marpuna 2x2 u 3x3,
HEPABEHCTB onpeaenuTenb MaTpulibl. Meron I'aycca. Cuctembl HemuHeHBIX ypaBHeHUH. CUcTeMBI
HEPABEHCTB 6
Tema.1.7 Conep:xanne yueOHOro MaTepuaa
BxonHoi1 KOHTpOJIb
Bouucnenus u npeobpasoBanus. YpaBHEHHs U HEPABEHCTBA. | €OMeTpHsl Ha TIOCKOCTH
Konmponenasn paboma No |
2
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CamocrosiTesibHAs paGoTa o0yuaromuxcs
Pemenne 3aaa4 Mo U3y4CHHbIM TEMaM
HOI[FOTOBKa OTYECTOB K MPAKTUICCKUM 3aHATUAM

10

Pazgen 2. IIpsimMble U NJIOCKOCTH B NPOCTPAHCTBE 26
Tema 2.1 Copep:xanne yueOHOro MaTepuaa
OcHoBHbIE NOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOYKA, PSIMAas, INIOCKOCTb, IPOCTPAHCTBO).
CTEpEeOMETPUH. OcHoBHbIe akcOMbI cTepeoMeTpun. Ilepecekaromiyecs, napajieabHble U
Pacnionoxenue npsiMeIx 1 ckpeluBarolyecs npsMble. [Ipu3Hak u cBONCTBA CKpeLuBarOLuXcs NpsiMbIx. OCHOBHbIE
MJIOCKOCTEH POCTPAHCTBEHHBIE (PUTYPHL 2
Tema 2.2 Copep:xanne yueOHOro MaTepuaa
[TapannenbHOCTb NPSAMBIX, [Mapannensubie npsiMas 1 mockoctb. Onpenenenne. [Ipusnak. CroiicTsa (¢
MPSIMON U MJIOCKOCTH, nokaszatenbcTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipusnak. CroiicTsa (¢
MJIOCKOCTEN nokaszaTenbCcTBOM). TeTpasnp u ero sneMmeHTsl. [lapamnenenunesn U ero 3J1eMeHThI.
CaolicTBa NPOTUBOINOJIOXKHBIX IpaHell U Auaronaneil napamnenenunena. [locrpoenue
cedyeHuil. Pemenue 3anauy. 4
Tema 2.3 Copep:xanne yueOHOro MaTepuaa
IlepneHnuKyISIPHOCTD NPSAMBIX, IlepnennuxymsipHble npsiMble. [lapanienbHble NpsiMble, NEPIEHANKYISIPHBIE K JIOCKOCTH. OK 01. OK 03
MPsIMOM U TIOCKOCTH, IIpusnak nepneHauKyIAPHOCTH MPSIMOM U INIOCKOCTH. JlokasaTenecTso. Ilepnenaukymsp u OK 0 4’ OK 07’
IJIOCKOCTEH HakjoHHas. [lepnenaukynsapHele miockocTy. IIpusHak nepneHauKyIspHOCTH MIOCKOCTEH. HK 11
JlokazaTenbcTBO. PacCcTOsiHME B MPOCTPAHCTBE 2 IIK 3'1
Tema 2.4 Copepxanne yueOHOro MaTepuaa '
Teopema o Tpex Teopema o Tpex nepneHAUKYJIsIpax. YToJ MeXy NPsIMOM U IJIOCKOCTBIO. YTON MEXIY
NEePIEeHIUKYIApax MJIOCKOCTSIMU 4
Tema 2.5 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
[TapannenbHsble, MOY.JIst)
NEePIEeHUKYIPHBIE, AxcuoMsl crepeomeTpun. [leprneHaAuKyIspHOCTD NPSIMON U MJIOCKOCTH, NapajlieIbHOCTh
CKpeLHUBAOIHE NIPSIMbIE JBYX NPSMBIX, NEPIEHIUKYISIPHBIX IUIOCKOCTH, NEPIEHAUKYISIPHOCTD MIOCKOCTEH
Ilpaxkmuueckoe 3anusmue Ne 4, 5
ITapannenbHble, NEPHIEHANKYISIPHbIE, CKPEIIMBAIOIINE MTPsIMbIE 4
Tema 2.6 Copep:xanne yueOHOro MaTepuaa
Pemenne 3anau. Ilpsmblie n Pacnonoxxenue npsAMeIX U INIOCKOCTEN B MPOCTPaHCTBe. IlepneHaukyasspHOCTD U
IJIOCKOCTH B MPOCTPAHCTBE napajuleJbHOCTh MPsIMBIX U MJI0ocKocTel. CKpeluBarouecs npsiMble
Konmponvnasn paboma No2 2
CamocTosiTesibHas padoTa 00yyaomuxcst 8

Pemenne 3aaa4 Mo U3y4CHHbIM TEMaM
HOI[FOTOBKa OTYETOB K MPAKTUICCKUM 3aHATUAM
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Pa3aen 3. KoopauHaTbl H BEKTOpbI 24
Tema 3.1 Copep:xanne yueOHOro MaTepuaa
JlexapTOBBbI KOOPAUHATHI B JexapToBbI KOOpAUHATEI B IpocTpaHcTee. [IpocTelimue 3anaun B KOOpAUHATAX.
npocTpaHcTBe. PaccrosiHue PaccrosiHne Mexay NBYyMsl TOUKaMH, KOOPAUHATBI CEPEIUHBI OTPE3Ka
MEXAY ABYMs TOUKaMHU.
KoopauHaTe! cepenHbl OTpe3Ka 4
Tema 3.2 Copep:xanne yueOHOro MaTepuaa
Bekrops! B mpocTpancTse. Yron | Bekropsl B mpoctpancTBe. Clio)KeHHE U BBIYUTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpA Ha
Mexay BekTopamu. CkajsipHOoe yncyo. KoMmnianapHele BekTopsl. CkansipHoe npousBefeHre BeKTopoB. Pa3ioxeHue
MIPOU3BEICHNE BEKTOPOB BEKTOpA IO TPEM HEKOMILTAHAPHBIM BekTopaM. KoopauHaTel BEKTOpa, CKalIspHOE
MIPOU3BEJEHNE BEKTOPOB B KOOPAUHATAX, YIOJ MEXKAY BEKTOPAMMU, YIOJ MEXAY MPsIMON 1
MJIOCKOCTBIO, YIOJI MEXKAY MJIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTU. I eOMeTpruyecknii CMbICTT
OnpeaenuTeNs 2x2 6
Tema 3.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:kaHHe (Coaep:kaHHe MPUKJIATHOTO OK 02, OK 03,
IIpakTHKO-OpUEHTUPOBAHHDIE MOIYJIs1) OK 04, OK07
3a/1a44 Ha KOOPAMHATHOMN Ipaxkmuueckoe 3anamue Ne 6 K 1.1
IJIOCKOCTH KoopaunaTtHas niockocTs. Beruuciaenne pacCTOsSsHUN Ha MIIOCKOCTH. IIK 3.1
Ilpaxmuueckoe 3anamue Ne 7
Bruancnenue nuomanaeil Ha miaockoctu. KonndyecTBeHHbIE pacueTsl 4
Tema 3.4 Copepxanne yueOHOro MaTepuaa
Pemenne 3anau. Koopaunare! u JlexapToBbI KOOpAMHATEI B TpOCTpaHcTBe. BekTope! B npocTpaHcTBe. CoxkeHue u
BEKTOPBI BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucino. KoMnnaHapHbie BEKTOPBIL.
CkansipHoe nmpousBesieHHe BEKTOPOB. Pa3nokeHne BeKTopa Mo TpeM HEKOMIUIaHapHBIM
BekTOpaM. IIpocrelimue 3anaun B koopauHarax. KoopauHaTel BEKTOPA, PACCTOSTHUE MEXKIY
TOYKAaMH, KOOPJAHHATBI CEPEIUHBI OTPE3KA, CKAIIPHOE MPOU3BENCHUE BEKTOPOB B
KOOPJAMHATAX, YIOJl MEXAY BEKTOPAMH, YTOJI MEXAY NPSIMON U MNIOCKOCTBIO, YTOJI MEXIY
MJIOCKOCTSIMHU
Konmponsnas paboma Ne 3 2
CamocrosiTesibHas padoTa 00yYalOmIUXCs 8
Pemenne 3ana4 no n3y4eHHbIM TEMaM
IlogroroBka OT4ETOB K MPAKTUYECKUM 3aHATHIM
Pasznen 4. OcHoOBBI 54
Tpl/lzll"OHOMeTpl/ll/l. OK 01, OK 02,
Tpuronomerpuueckue OK 03, OK 04,
E— OK 05, K07
IK 1.1
Tema 4.1 Conepskanne yueOHOro MaTepraa K3 1
Tpuronomerpuueckue pyHkimu | Pamnanuas mepa yria. [ToBopoT ToUkH BOKpYT Hadana koopauHat, OnpenesieHne CHHyCa, 4 '
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MIPOU3BOJIBHOIO YIUIA, YUCIA.
Paanannas u rpanycHas mepa
yria

KOCHHYyCa, TAHI'€HCA U KOTaHT'€HCa. 3HAKU CHHYCa, KOCHHYCa, TAHT€HCAa U KOTAHI'€HCa IO
YETBEPTSIM. 3aBUCUMOCTh MEXKIy CHHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT€HCOM OHOTO
U TOTO K€ yria

Tema 4.2

OcHOBHbIE TPUTOHOMETPUYECKHE
ToxkaecTBa. @POpMyJib
IPUBENEHUs

Copnep:kaHue y4eOHOro MaTepHasa

Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC Y KOTAHT€HC YIJIOB X U — X .
DopMy bl TPUBEAECHUS

Tema 4.3

CuHyc, KOCHHYC, TAHT€HC CYyMMBbI
U pa3HOCTH JBYX yrjoB. CUHYC U
KOCHUHYC IBOMHOIO yIJIa.
DopMyJIbl TOJIOBUHHOTO yIJIa

Copnep:kaHue y4eOHOro MaTepHasa

CymMa 1 pa3HoCTb cuHyCcOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC IBOMHOTO
yria. @opmyibl TOJOBHHHOTO yriia. [IpeobpasoBanre CyMMBbI TPUTOHOMETPUYECKUX
(GYHKIUI B IPOU3BEACHHUE U MPOU3BECHNE B CYMMY. BhipakeHue TPUrOHOMETPUUIECKUX
(yHKIUI "epe3 TaHreHC MOJOBUHHOTO aprymenTa. [IpeodpasoBaHue mpocTenmimx
TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 4.4
DyHKIUH, UX CBOWUCTBA.
CriocoObl 3a1aHust PyHKLIUU

Copnep:kaHue y4eOHOro MaTepHasa

OO6nacTp ornpeneneHust © MHOKECTBO 3HaUeHUH QyHKIMA. YETHOCTD, HEUETHOCTD,
nepuoandHoCTh GyHKIMHA. CriocoOb! 3aanus QyHKIMIA

Tema 4.5
Tpuronomerpudeckue GyHKLINH,
UX CBOICTBA U rpaduKu

Copnep:kaHue y4eOHOro MaTepHasa

OO6nacTp ornpeneneHus: 1 MHOXKECTBO 3HAUSHHH TPUTOHOMETPpUIECKHX PyHKUUH. YETHOCTB,
HEUETHOCTb, IEPUOJUYHOCTb TPUTOHOMeTpHUecKuX (yHkmid. CBoicTBa U rpaduku

GyHKLUA y=cosx, y=sinx, y=1gx, y=cigx

Tema 4.6
[Ipeobpasosanue rpaduxos
TPUTOHOMETPHYECKUX (HYHKLIHUIT

Copnep:kaHue y4eOHOro MaTepHasa

Cxxatue u pacTsikeHHne rpaikoB TPUTOHOMETPUIECKUX (PYHKLIUH.

Ilpaxmuueckoe 3anamue Ne 8
IIpeobpazoBanne rpa MIKOB TPUTOHOMETPHUYECKUX (PYHKIUH

Tema 4.7 Onucanue
MPOM3BOJCTBEHHBIX MPOLIECCOB C
NOMOIIBIO TPaQUKOB QyHKIIHI

IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COIEPKAHHE MPUKJIATHOTO
MOIY.JIsI)

Ilpaxmuueckoe 3anamue Ne 9, 10
Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMI B TPOdeCcCHOHATBHBIX 3a1a4ax

Tema 4.8 Copep:xanne yueOHOro MaTepuaa

OGparnble Tpuronomerpudeckue | ObparHsie TpuroHomerpuueckue Gynkimu. Vx cBoiicta u rpaduku
byHKIIMHN

Tema 4.9 Copep:xanne yueOHOro MaTepuaa

TpuroHomerpuueckue ypaBHeHUs!
1 HEPABEHCTBA

VpaBHeHue cosx = a. YpaBHeHHe SInX =a . YpaBHeHue 1gx =a, cigx = a . PemeHne

TPUTOHOMETPUYECKUX ypaBHEeHMI TUNOB: [IpocTelinmne TpuronHoMeTpuyecKue ypaBHEHus,
CBOASIINECS K KBAAPATHBIM, PEIIAEMbIE PA3ACICHUEM HA MHOKHUTEIIN, OHOPOAHBIE.

Ilpaxkmuueckoe 3ansmue Ne 11
IIpeobpazoBanne rpa MIKOB TPUTOHOMETPHUECKUX (PYHKINH
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Tema 4.10 Copep:xanne yueOHOro MaTepuaa
CucreMbl TPUroHOMETPUYECKUX | CHCTEMBI POCTEHIINX TPUTOHOMETPHIECKHX YPaBHEHHIA
YPaBHEHUI 2
Tema 4.11 Copep:xanne yueOHOro MaTepuaa
Pewenue 3anau. OCHOBbI IIpeobpasoBanne TPUTOHOMETPUUECKUX BBIPAKEHUH. PellieHne TpUroHoMeTpuIecKnx
TPUTOHOMETPHH. ypaBHEHHUI U HEPABEHCTB B TOM UHCJIE C UCTIOJIb30BAHUEM CBOHCTB () YHKIIHIA.
Tpuronomerpudeckue Qynkuuu | Kommpoasnas paboma No 4 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 18
Pelenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pa3zgen 5. KomnuekcHble yucia 12
Tema 5.1 Copep:xanne yueOHOro MaTepuaa
KommnnekcHble yncna ITonsTne xommiekcHoro uncia. ConpspkeHHble KOMIUIEKCHBIE YMCa, MOAYJIb U apTyMEHT
KOMILIEKCHOTO uncia. PopMa 3anmucy KOMILUIEKCHOTO Yncia (TreoOMeTpuyecKast,
TPUTrOHOMETpHUeCKasi, anredpanyeckast). ApupmMeTHiecKue eiCcTBUs ¢ KOMIUIEKCHBIMU OK 02, OK 03,
YUCIIaMU 4 OK 04, OK07
Tema 5.2 IpodeccnoHANBHO-OpPHEHTHPOBAHHOE COAeP:KRAHHE (COAEPIKAHUE MPUKIATHOTO K 1.1
ITpuMeHeHne KOMILIEKCHBIX Moay.isi) IK 3.1
qucen Ilpaxmuueckoe 3anamue Ne 12, 13
BrinonHeHne pacyeToB ¢ IOMOIIBIO KOMIUIEKCHBIX dKces. Mcrnonb3oBaHue KOMITJIEKCHBIX
qrices B MPoheCCHOHATBHBIX 33a4ax 4
CamocrosiTesibHAs paGoTa o0yuaromuxcs 4
Pewenue 3aaa4 no u3y4eHHbIM TEMaM
IToaroroBka OT4E€TOB K NPAKTHUECKUM 3aHATUAM
Pazgen 6. IllponsBoaHasi pyHKIUM, ee NPUMEHEHUE 50
Tema 6.1 Copnep:xxanne yueOHOro MaTepuaa
ITonsiTHE MPOU3BOAHOM. OmnpeneneHue YUCIOBOM MOCIEAOBATEIHPHOCTH U CIIOCOOBI ee 3aaanus. CBoWCTBa
DopMyJibl U IIpaBUIia YHCJIOBBIX MOcjenoBaTenbHocTe. Onpenenenue rnpeaesna nocaeaoBaTeIbHOCTH.
nuddepeHIpPOBaAHUS Brraucnenue npenenos nocnenosatenbHocTel. [Ipenen GpyHkImy Ha OECKOHEYHOCTH. OK 01, OK 02,
IIpenen ¢pynkumu B Touke. Ilpupamenne aprymenta. [pupamenne pynkunn. 3anaun, OK 03, OK 04,
MPUBOASALINE K MTOHATHIO POon3BOAHON. OnpeneneHue Npou3BoAHON. ANTOPUTM OK 05, OK 07
OTBICKAHUs] TPOU3BOAHON 2 IIK 1.1
Tema 6.2 Conepskanne yueOHOro MaTepraa IIK 3.1
IIpoussoanbie CyMMBL, pasHocTH, | @opmynsl nuddepennmposanus. [lpasuna nuddeperunposanus
POU3BEEHHsI, YaCTHOTO 4
Tema 6.3 Copep:xanne yueOHOro MaTepuaa
IIpousBonHble Omnpenenenne cnoxxHoM ¢yHkumu. [Ipon3BoaHAsS TPUTOHOMETPHUYECKIX (PYHKINH. 4
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TPUTOHOMETPHUECKUX (DYHKIIHH.
ITponsBoaHas CIOKHOM (HYHKIMU

IIponsBonHas CIOXKHON (PYHKIMU

Tema 6.4
IIonATHE HENMPEPBIBHOCTH
¢byHkunu. Meron nHTEpBAaJIOB

Copnep:kaHue y4eOHOro MaTepHasa

[Tonsitne HenpepriBHOCTH (pyHKIMH. CBOWCTBA HEMPEPBIBHOCTH PyHKLIUHU. CBSI3b MEXKAY
HETPEePBhIBHOCTHIO U A pepeHunpyeMOCThI0 PYHKINU B TOUKE. AJITOPUTM PEIIEeHUs
HEPaBEHCTB METOIOM HHTEPBAJIOB

Tema 6.5
I'eomerpuueckuii 1 GU3HIECKHit
CMBICJI TPOU3BOJHOMN

Copnep:kaHue y4eOHOro MaTepHasa

I'eomerpuueckuii cMbICT TPOU3BOAHON (PYHKLINHU — YIIIOBOH KO3 (PULIMEHT KacaTeTbHON K
rpaduky pyHKIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaguky PyHKIUU. AITOPUTM

COCTaBJICHUs ypPaBHEHUS KacaTeabHOI K rpaduky QyHkuuu y = f (x)

Tema 6.6

PU3NYECKUI CMBICT
MIPOU3BOAHOM B
npoeCCHOHANTBHBIX 3aa4axX

IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COAEPKAHHE MPUKJIATHOTO
MOIYJIs1)

Ilpaxmuueckoe 3anamue Ne 14
Dusnueckuil (MEXaHUUECKUH ) CMBICI ITPOU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT

Bpemenn t: v =2S'(1)

Tema 6.7
MounotoHHOCTh PpyHKIMU. Toukn
3KCTpeMyMa

Copnep:kaHue y4eOHOro MaTepHasa

Bospacranust u yOpiBaHuS (PYHKLMH, COOTBETCTBHE BO3pACTaHUsA U yObIBaHUA (QYHKINU
3HaKy Opou3BOAHOM. IIoHATHE MPOU3BOAHON BBHICIIETO MOPSAKA, COOTBETCTBUE 3HAKA
BTOPOH NPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKLIMK HA OTpe3Ke. 3amaun Ha
MaKCUMyM B MUHUMYyM. [TOHSTHE aCUMITOTEI, CIIOCOOBI X ONpeneseHusl. AJrOpUTM
uccienoBanus QyHKIUU U TIOCTPOEHUS ee rpaduka ¢ moMOIIbI MPon3BOaHON. [[pobHO-
JTUHEHHAs QyHKIHS

Tema 6.8
Hccnenosanue GyHKIUU U
MOCTPOEHUE TrpahuKOB

Copnep:kaHue y4eOHOro MaTepHasa

UccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U ITOCTPOEHUE rpad UKOB

Tema 6.9
Haubonbiiee 1 HauMeHbINEE
3HaueHne PyHKIUU

Copnep:kanue y4eOHOro MaTepHasa

Haxoxxnenne HanOoupIero 1 HAMMEHbBIIETO 3HaYeHNs (PYHKINH, TOCTPOEHUE rpad uUKOB
MHOTOWIEHOB C UCIIOJIb30BAHUEM aMIapaTa MaTeMaTHIeCKOro aHaIn3a

Tema 6.10

Haxo:xnenre onTUManbLHOTO
pe3yapTara C NOMOILIBIO
MPOU3BOAHON B MPAKTUUECKHUX
3amadax

IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IEP:KAHHE (COEPKAHHE MPUKJIATHOTO
MOIY.JIs1)

Haubonbiiee n HanMeHblIee 3HaYeHHE (DYHKINU

Ilpaxmuueckoe 3anamue Ne 15, 16
Haxosxnenue onTUMaabHOIO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOIHON B MPAKTUYECKUX
3aj1a4ax

Tema 6.11
Pemenue 3anau. IIponssonnas

Copnep:kaHue y4eOHOro MaTepHasa

Dopmyiel 1 npasuia tuddeperunposanus. MccnenoBanue QyHKIIMH ¢ TOMOLIBIO
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byHKIMH, e TpUMEHEeHNE

npon3BogHod. Hanbosbliee 1 HanMeHbInee 3HaUeHne GyHKIUU

Konmponenas paboma Ne 5

CamocrosiTesbHas padoTa 00yyauuxcs 16
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4E€TOB K NPAKTHUECKUM 3aHATUAM
Paspen 7. MHOTOrpaHHHKH H TeJ1a BpallleHHs 66

Tema 7.1 Copep:xanne yueOHOro MaTepuaa
Beprunel, pebpa, rpanu [MousiTne MHOTOrpaHHuKa. Ero snemenTsl: BepiuHsbl, pedpa, rpanu. J{naronans. Cedenue.
MHOT'OTrpaHHHKA Brinyxkible 1 HEBbINYKJIbIE MHOTOIPaHHUKH 2
Tema 7.2 Copep:xanne yueOHOro MaTepuaa
IIpusma, ee cocrasisronue, [Mousitne npusmel. Ee ocHoBaHus 1 60koBbIe rpaHu. BeicoTa npusmel. [Ipsmast u
ceuenue. Ilpsmas v npaBunbHas | HakioHHAs npusMa. [IpasunbHas npusma. Ee ceuenue
MIPU3MBI 2
Tema 7.3. Copep:xanne yueOHOro MaTepuaa
Iapannenenunen, kyd. Ceuenue | [apamnenenuren, CBOMCTBA MPSIMOYTOJBHOTO Mapaienenumena, Kyo. Ceuenue ky0a,
KyOa, mapajuienenunena napajuiegenunena 2
Tema 7.4 Copep:xanne yueOHOro MaTepuaa
IIupamuna, ee cocrasisromue, IIupamuna u ee snementsl. Ceuenue nupaMubl. IlpaBunpHas nupamuna. Y cedeHHast
ceuenue. [IpaBunbHas nupamuna. | nupamuaa
YceuenHas nupaMuaa 2 OK 01, OK 02,
Tema 7.5 Copepxanne yueOHOro MaTepuaa OK 03, OK 04,
bokosas u nosHast moBepxHOCTh | ITnomaaes OOKOBOI U MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUJIBI OK 05, OK 07
MIPU3MBI, TUPAMULbBI 2 IIK 1.1
Tema 7.6 Conepskanue yueOHOTO MaTepuaa IK 3.1
Cummerpus B kyOe, CuMMeTpusi OTHOCUTENIBHO TOYKH, PSAMOH, TutockocTi. CuMMeTpus B KyOe,
napajieienunesae, npusme, napajuiefienunese, NpyusMe, nupamMuze
NUPaMUIE 2
Tema 7.7 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
IIpumeps! cummeTpuil B MOY.JIst)
npodeccuu CuMMeTpHsi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Ilpaxmuueckoe 3ausamue Ne 17, 18

Cummerpusi B mpodeccun 4
Tema 7.8 Copep:xanne yueOHOro MaTepuaa
IIpaBunbHBIE MHOTOTPAaHHUKH, UX | [ToHATHE NpaBHIIbHOrO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAHHUKOB
CBONCTBA 2
Tema 7.9 Copep:xanne yueOHOro MaTepuaa
Iununanp, ero CoCTaBIAIOIINE. Humsap u ero ssiemenThl. CedeHne MHIpa (napajuiebHoe OCHOBAHUIO U OCH). 2
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CeueHue UMIMHApPA

PassepTka nunuHapa

Tema 7.10
Konyc, ero cocrasmisromue.

Komnyc u ero sanementsl. CedeHne KoHyca (MapajijieabHOe OCHOBAHUIO U MPOXOSINee epes
BEPLINHY ), KOHMUYECKHE ceueHus. Pa3BepTka nuinHapa

CeueHue KoHyca 4
Tema 7.11 Copep:xanne yueOHOro MaTepuaa
VYceuennsliii koHyc. CeueHue Yceuennsiii konyc. Ero odpasyromas u Beicota. CeueHrne yCe4eHHOTro KOHyca
YCEYEHHOr0 KOHYyCa 2
Tema 7.12 Copep:xanne yueOHOro MaTepuaa
ITap u cdepa, ux cedeHus ITap u cdhepa. Bsanmuoe pacnionoskenue chepsl u mockoctu. Ceuenne mapa, cepsl 2
Tema 7.13 Copep:xanne yueOHOro MaTepuaa
ITonsitue 06 obbeme Tena. ITonsitne 06 obveme Tena. O0BveM kyda U IPsSMOYTONIBHOTO napajuienenunena. Oobem
OtHomenne 00beMOB MOJOOHBIX | mpu3MbI U LuHHAPa. OTHOIEHHE 00BbEMOB MONOOHBIX TeJl. | eOMeTprYecK il CMBICIT
T ONPEAETUTENs 3-r0 NOpsiiKa 4
Tema 7.14 Copep:xanne yueOHOro MaTepuaa
OO6beMbl 1 mIOIaTU O6wemb! mupamuel U kKonyca. O0bpem mapa. Ilnomann nosBepxHOCTEH TEN 2
MOBEPXHOCTEN Te
Ilpaxmuueckoe 3anusmue No 19
[1nomaau noBepxHOCTEM MHOTOIPAaHHUKOB U T€J BpaLlleHUs]
IHpaxmuueckoe 3auamue Ne 20
OO6BbeMBbl MHOTOTPAHHUKOB H TEJI BPALECHHSI 4
Tema 7.16 I[IpodeccrnonaILHO-0pHEHTHPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
I'eomerpuueckre KOMOMHAINY Ha | MOXY.JISA)
MIPAKTUKE Ilpaxmuueckoe 3anamue Ne 21, 22
Ucnonp3zoBanne KOMOMHALNY MHOTOIPAaHHUKOB H TEJ BPALCHUS B MPAKTUKO-
OPUEHTHPOBOYHBIX 3a4a4axX 4
Tema 7.17 Copep:xanne yueOHOro MaTepuaa
Pemenue 3apa4. Muororpannuku | O6beMBI U IJIOUIAH TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAICHUS
U TeJIa BPAICHUS Koumponvnas paboma Ne 6 2
CamocrosiTesibHas padoTa 00yYalOmIUXCs 22
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4E€TOB K NPAKTHUECKUM 3aHATUAM
Pasnen 8. llepsooOpasHas pyHKIHHU, ee IPUMEHEHHE 14 OK 01. OK 02
Tema 8.1 Copep:xanne yueOHOro MaTepuaa OK 03’ OK 0 4’
[TepBooOpaszHast GyHKIHH. 3anadya 0 BOCCTAHOBJIEHMM 3aKOHA JBUXKEHMsI 110 U3BeCTHOM ckopocTu. [lonsaTue OK 0 5’ OK 07’
IIpaBuna HaxOXAEHUS uHTerpupoBanust. O3HAKOMIICHHE C TIOHSTHEM HHTErpasia 1 neppoodpasHoi u ee HK 11
nepBooOpa3HBIX MPOU3BOIHOMN, BRIUUCICHNE TIepBooOpa3Ho st nanHou GyHkuuu. Tadmuma Gopmy ast K 3'1
HAXOJKIACHUS] epBO0OpasHbIX. M3yueHne rpaBuiia BIYUCICHUS IEPBOOOpa3HON 2 '
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Tema 8.2

[Inowanb KpUBOJIMHENHOM
Tpaneuun. @opmyna Herotona-
Jleitbuuna

Conep:kanue yq4eOHOro MaTepHasa

Banam/l, MPUBOAAIIHNE K TIOHATUIO ONPEACTICHHOTO MHTECIPaJia — O BBIMHUCIICHHUU TUIOLaANu
KPUBOJIMHEHHON Tpaneuuy, O nepeMelieHnu Touku. 11onsTue onpeneneHHoro nHrerpana.
I'eomerpuueckuii 1 GU3NUIECKHIA CMBICH ONPeneIeHHOro nuTerpaina. @opmyna HeroToHa-

JleiibHnna 2
Tema 8.3 Copep:xanne yueOHOro MaTepuaa
Heonpenenennslii u IlonaTHE HEONIPEAENIEHHOrO HHTErpaia
ONpEETICHHbIN HHTErPaIbl 2
Tema 8.4 Copep:xanne yueOHOro MaTepuaa
[TousiTue 06 onpeneneHHOM I'eoMeTpuyeckuii CMBICI OMPEAETIEHHOIO HHTErpaia
UHTerpae Kak Iiomaau
KPUBOJMHEHHON Tpaneuun 2
Tema 8.5 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COepP:kaHHe (Coaep:kaHHe MPUKJIATHOTO
OnpeneneHHbIl UHTETPal B MOY.JIst)
JKU3HU I'eomerpuueckuii cMbicn onpeneneHHoro uarerpana. @opmyna Hetorona-Jlefibanma.

Pemenue 3a1a4 Ha TpUMEHEHNE MHTETPaJia Ut BBIYUCICHUS (PHU3UYECKUX BEJIHYUH U

nIomaaen

Ilpaxmuueckoe 3anamue Ne 23, 24

OnpeneneHHbIi HHTErpajl Npy peleHuH NPUKJIaJHbIX 3324 4
Tema 8.6 Copepxanne yueOHOro MaTepuaa
Pemenue 3anau. IlepsooOpasnas | Ilepsoobpasnast ¢pynkumu. IlpaBiia HaxokaeHus neppoobpasHbix. Ee npumenenne
byHKIMY, ee TpUMEHEeHNe Koumponsnas paboma No 7 2
CamocTosTesibHas padoTa 00yYaOmUxcst 8
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroroBka OT4E€TOB K NPAKTHUECKUM 3aHITUAM

Pa3gen 9. Crenenn u kopuu. CrenenHasi GpyHkuus 22 OK 01, OK 02,

Tema 9.1 Conepskanne yueOHOro MaTepraa OK 03, OK 04,
CTePeHHa’I bymkrms, ee TIOHsTHE KOPHSI N-0ii CTENEHN U3 AeiicTBUTENbHOrO uncia. @yukuun y = /x ux cpoiicrsa OK 05, OK 07
CBOMCTBA u rpaduku. CBOMCTBA KOPHSI N-OH CTENEHH 2 % ;}
Tema 9.2 Copep:xanne yueOHOro MaTepuaa '
IIpeobpazoBanne BeIpaKEHHI C IIpeobpasoBanne NPpaLMOHATIBHBIX BBIPAKEHHIH
KOPHSIMHU N-OM CTENEHU 2
Tema 9.3 Copep:xanne yueOHOro MaTepuaa
CBaolicTBa cTeneHu ¢ [TonsiTne creneHu ¢ JMOOBIM PallMOHANBHBIM MOKa3areneM. CTeneHHble QyHKINH, HX
palMOHAIbHBIM U CBOWCTBA U TpaduKu
JEeCTBUTENIbHBIM [T0KA3aTeIsIMU 2
Tema 9.4 Copep:xanne yueOHOro MaTepuaa 4
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Pemenne nppannoHanbHbIX
YpPaBHEHUN U HEPABEHCTB

PaBHOCHIBHOCTB HPPALIMOHANIBHBIX YPABHEHUN U HEPABEHCTB. METONBI UX pELIeHUs.
Pemenre nppanoHaIbHbIX YPABHEHUN U HEPABEHCTB

Ilpakmuueckoe 3ansamue No 25

Pemenne nppanmoHaIbHbIX YPABHEHUN U HEPABEHCTB 2
Tema 9.5 Copep:xanne yueOHOro Marepuaa
Crenenu u kopHu. CteneHHas Onpenenenune crenHoi ¢pyHkuuu. Mcronp3oBaHue ee CBOMCTB NPU PELICHUN YPaBHEHUH U
byHKIUS HEPaBEHCTB
Konmponvnas paboma No 8 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHUECKUM 3aHATUAM
Paspnea 10. IlokasaTenbHast pyHKIUA 22
Tema 10.1 Copep:xanne yueOHOro MaTepuaa
IloxaszarenpHast QyHKLUS, ee CreneHb c MPOU3BOJIbHBIM JE€HCTBUTENBHBIM NTOKa3zaTeneM. OnpeneneHue noka3aTeabHON
CBOICTBa ¢$yHKUMH, ee cBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHHEM ITOKa3aTeIbHOH (DYHKIINH.
Pemenne nokasarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPadUIECKUM METOIOM 4
Tema 10.2 Copep:xanne yueOHOro MaTepuaa
Pemenne nokasaTeapHbIX Pemenne nokasaTenpbHbIX ypaBHEHUN METOAOM YPaBHUBAHHUS OKA3aTeNeH, METOAOM OK 01. OK 02
YPaBHEHUN U HEPABEHCTB HOBOH nepeMeHHOHN, PyHKIHOHAIBHO-TpaUIecKuM MeTooM. Pelienne nmokasarenbHbIX OK 03’ OK 0 4’
HEPABEHCTB OK 0 5’ OK 07’
Ilpaxmuueckoe 3ansamue Ne 26, 27 l'[Kj 11
Pemenne nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB 4 K 3'1
Tema 10.3 Copnep:xanne yueOHOro MaTepuaa '
CucreMbl OKa3aTeNbHbIX Pewenue cucrteM nokasaTeNbHbIX YpPaBHEHUN
YPaBHEHUM 4
Tema 10.4 Copnep:xanne yueOHOro MaTepuaa
Pemenne 3anau. Ilokasatenbnass | PerneHue moka3aTeNbHBIX YPAaBHEHHIH METOAOM YPABHUBAHUS MOKA3aTENEeH H METOIOM
byHKIUS BBEJICHMsI HOBOW NEPEMEHHOM. Penenne nokasaTreabHbIX HEPABEHCTB
Konmponvnas paboma No 9 2
CamocTosiTesibHas padoTa 00y4YaOmUxcst 8
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4E€TOB K NPAKTHUECKUM 3aHATUAM
Paspea 11. Jlorapudmpbl. JTorapudpmuueckas pyHkums 40
Tema 11.1 Copep:xanne yueOHOro MaTepuaa
Jlorapugm yucna. Jlorapudm yucna. JlecaTUIHBINA U HATYPATIBHBIN JOrapruMbI, YUCIIO €
JlecATUYHBIN U HaTyPAJIbHBIN
JorapudMbl, YUCIIO € 4
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Tema 11.2 Copep:xanne yueOHOro MaTepuaa
CroiicTa orapu)mos. CaoticTsa norapugpmon. Oneparusi JorapupMupOBaHUsI. OK 01, OK 02,
Omnepanus gorapuMupoBaHus 4 OK 03, OK 04,
Tema 11.3 Conepskanue y4eOHOTO MaTepuaia OK 05, OK 07
Jorapudpmuueckas Gynkuus, ee | Jlorapupmuueckast QyHKIHUsI U €€ CBOUCTBA 2 IK 1.3
CBONCTBA IIK 2.1
Tema 11.4 Copep:xanne yueOHOro MaTepuaa
Pemenune norapudpmMudeckix [Monsitne norapupMudeckoro ypasHeHus. Onepanus MOTeHUUPOBaHUs. TpH OCHOBHBIX
ypaBHEHUI U HEPABEHCTB METO/Ia PeLIeHHs JTIoTapuPMUIECKIX YpaBHEHUH: PyHKIIMOHATBHO-TpaQMUECKH, METON
NOTEHIIMPOBAHUSI, METOJ] BBEIEHHUs] HOBOM nepeMeHHOi. Jlorapnudmuueckue HepaBeHCTBA 6
Ilpaxmuueckoe 3ansamue Ne 28
Pemenue norapuMuiueckux ypaBHEHUI 1 HEPABEHCTB 2
Tema 11.5 Copep:xanne yueOHOro MaTepuaa
Cuctemsl orapupMUIECKUX AJNTOPUTM pEeLIeHUs] CUCTEMBI YPaBHEHHH. PaBHOCHIIBHOCTD JIOrapu(MUIECKUX YPaBHEHUH
ypaBHEHUI 1 HEPABEHCTB 2
Tema 11.6 I[IpodeccnonaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
Jlorapudmsl B mpupone u MOYJIst)
TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
[Ipumenenne norapudma. Jlorapudpmudeckas cnupanb B npupoae. Ee MmaremaTnueckue
CBOICTBA 4
Tema 11.7 Copepxanne yueOHOro MaTepuaa
Pemenus 3anau. Jlorapudpmer Jlorapudmmueckast pynkims. Pemmenne npocredmmnx jgorapuMUIecKx ypaBHEHUH
Jlorapudmuueckas QyHKIUS Konmponsnas paboma Ne 10 2
CamocTosTesibHas padoTa 00yYaOmUxcst 14
Pewenue 3a1a4 no u3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHUECKUM 3aHATUAM
Pa3nen 12. MHokecTBa. JJieMeHThI TeopHH rpados 14
Tema 12.1 Copep:xanne yueOHOro MaTepuaa
MHoxecTBa ITonsitne muoxectsa. IlonmMHoxecTBO. Oniepaiiuu ¢ MHOXXECTBAMHU 2
Tema 12.2 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAepP:kaHHe (Coaep:KkaHHe MPUKJIATHOTO OK 01, OK 02,
Omnepanuu ¢ MHOXKECTBAMU MOayJ151) OK 03, OK 04,
Ilpaxkmuueckoe 3anusmue Ne 31 OK 05, OK 07
Onepauus ¢ MHOKecTBaMu. PellieHne npukiaaHbIX 3a1a4 2 IIK 1.1
Tema 12.3 Copnep:kaHie y4eOHOro Marepuasa IK 3.1
I'padwr Ionsitue rpada. CesazHbI rpad, nepeBo, LUK rpad Ha MIIOCKOCTH 2
Ilpakmuueckas paboma Ne 32
CrnocoOwt 3ananus rpad)os. 2
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Tema 12.4
Pemenne 3amad. MHOXKeCTBA.
I'pader n nx npuMeHeHNE

Conep:kanue yq4eOHOro MaTepHasa

Onepaum{ ¢ mHOkecTBamu. Onucanue PE€aIbHBIX CI/ITyaLII/IfI C IIOMOLIBKO MHOKECTB.
IIpnmeHeHne rpadoB K peIeHHIo 3a1a4

Konmponvnas paboma No 11 2
CamocrosiTesibHAs paGoTa o0yuaromuxcs 4
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBKa OT4ETOB K NPAKTHUECKUM 3aHATUAM

Pa3gen 13. DieMeHTbl KOMOHHATOPHKH, CTATHCTHKH M TeOPHH BEPOSITHOCTE 36

Tema 13.1 Copep:xanne yueOHOro MaTepuaa 4
OcHoBHbIE MOHATHUS IlepecranoBKkHU, pa3MelleHUs], COUETaHUS.
KOMOWHATOPHKH
Tema 13.2 Copep:xanne yueOHOro MaTepuaa 4
CoOniTHe, BEposATHOCTL COOBITHA. | COBMECTHBIE U HECOBMECTHBIE COOBITHS. T€OPEMBI O BEPOSITHOCTH CyMMBbI COOBITHIA,
CrnosxeHue U yMHOXXEHHE YcoBHast BEPOSTHOCTh. 3aBHCUMBIE M He3aBUCUMBIE COObITHS. TeopeMbl BEpOSITHOCTH
BEpOSATHOCTEN POM3BENCHUS] COOBITHIA.
Tema 13.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAeP:KaHHe (Coaep:kaHHe MPUKJIATHOTO
BepositHOCTE B MOYJIst)
npodeCcCHOHANBHBIX 3a7auax OTtHOCHTENBHAS 4aCTOTa COOBITHS, CBOMCTBO €€ YCTOHYUBOCTH. CTaTHCTHYECKOE

onpexaeneHue peposiTHocTU. OTIeHKa BEPOSITHOCTH COOBITHS

Ilpaxmuueckoe 3anamue Ne 33, 34

BeposiTHOCTE B TpoheCCHOHANIBHBIX 3a/1a4ax 4 OK 01, OK 02,
Tema 13.4 Copnep:xanne yueOHOro MaTepuaa 4 OK 03, OK 04,
JluckpeTHas ciay4aiiHas Bunb! cnyualineix BenuuuH. OnpeaeneHue IUCKPETHON Cily4aiiHON BeIMYUHBL. 3aKOH OK 05, OK 07
BEJINYUHA, 3aKOH €€ pacnpeneneHuss JUCKPETHON Cy4ailHON BEIUYMHBL. Ee 4nCIoBbIe XapaKTePUCTUKH IIK 1.1
paclpeneaeHust IIK 3.1
Tema 13.5 Copnep:xxanne yueOHOro MaTepuaa 2
3anayu MaTeMaTH4eckou Bapuanmonnsiii pan. Ilonuron gactor u ructorpaMma. CTaTUCTHUECKHUE XapaKTEPUCTUKU
CTaTUCTUKHU psiza HaOMIOJaeMbIX JaHHBIX

KomOuHupoBaHHOE 3aHsTHE
Tema 13.6 IIpodeccrnonaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
CocraBnenne Tadaun U MOJYJIsi)
auarpamm Ha MpaKTHKe [TepsuuHast 00padoTka CTAaTHCTUYECKUX NaHHBIX. [ padudeckoe Ux mpencraBieHue.

HaxoxxneHne cpeqHix XapakTepUCTHK, HAOMI0IaeMbIX JaHHBIX

Ilpaxmuueckoe 3anamue Ne 35, 36

CocraBieHre TadIUI U qUarpaMM Npy PEeHNIeHUH NMPUKIATHBIX 3a1a4 4

Tema 13.7
Permenue 3amad. DneMeHThl

Copnep:kaHue y4eOHOro MaTepHasa

DnemeHThl KoMOnHaTopukn. CoObITHE, BEPOATHOCTH COOBITHs. CIIOXKEHHE M YMHOKEHUE
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KOMOWHATOPUKH, CTATUCTUKH U BEPOSITHOCTEN 2
TEOPUHU BEPOSITHOCTEH Koumponsnas paboma No 12
CamocTosiTesibHas padoTa 00yYaOmuxcst 12
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4E€TOB K NPAKTHUECKUM 3aHATUAM
Pazgen 14. YpaBHeHNsI U HEPABEHCTBA 30
Tema 14.1 Copep:xanne yueOHOro MaTepuaa 2
PaBHOCHIIBHOCTE YpaBHEHH U PaBHOCHIIBHOCTD YpaBHEHUH U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBbI
HEPAaBEHCTB. PaBHOCHIIBHBIX NTEPEXOax B YPABHEHUSX U HepaBeHCTBaX. OOIue METOIbI PEeLICHHUS
OO0wme MeToab! permeHust yYPaBHEHHI: MEPEeX0oa OT PaBeHCTBA (PYHKUUH K pAaBEHCTBY apTyMEHTOB TSI MOHOTOHHBIX
(bYHKUMH, METOJ Pa3JIOKEHUsI HA MHOKUTEITH, METO] BBEIEHHSI HOBOW NEPEMEHHOM,
(byHKUNOHATBHO-TpapIECKI METON
Tema 14.2 Copep:xanne yueOHOro MaTepuaa 2
I'paduueckuii Mmeron peieHus OO0u1re MeTobl peIIeHus] HEPaBEHCTB: NePEXO/ OT CPABHEHHsI 3HaAUeHUH QYHKIUN K
ypaBHEHUI, HEPABEHCTB CPaBHEHHIO 3HAYEHHH apTryMEHTOB JJIs MOHOTOHHBIX (DYHKLIUH, METO HHTEPBAJIOB,
byHkunoHambHO-Tpaduueckuit Meton. I padudueckuii MeTO pelieHnsl YpaBHEHUH 1
HEPABECHCTB OK 01, OK 02,
Tema 14.3 Copep:xanne yueOHOro MaTepuaa 4 OK 03, OK 04,
YpaBHEHHUsI 1 HEPABEHCTBA C Onpenenenue monyns. PackpeiTe MoayJis o onpenenenuro. Ilpocreiiine ypaBHeHUs U OK 05, OK 07
MOAYJIEM HEepaBeHCTBAa ¢ MoayJieM. lIpumeHenne paBHOCUIIBHBIX IEPEXOA0B B ONPEACICHHBIX TUIAX IIK 1.1
YPaBHEHUI U HEPABEHCTB C MOAYJIEM I[IK 3.1
Tema 14.4 Copep:xanne yueOHOro MaTepuaa 2
YpaBHEHHUsI 1 HEPABEHCTBA C 3HakoMCTBO ¢ napameTpoMm. Ilpocrelinne ypaBHeHNs U HEPABEHCTBA C ITApaMeTPOM
napameTpoM
Tema 14.5 I[IpodeccrnonaILHO-OPHEHTHPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
CocraBneHue u pelieHue MOYJIst)
npoeCCHOHANTBHBIX 3a7a4 C [paxkTuueckue 3austus Ne 37, 38, 39
MIOMOIIBIO YPABHEHUN Pemenne TeKCTOBBIX 3a/1a4 PO ECCHOHATBHOTO COAEPIKaHUs 6
Tema 14.6 IIpakTuyeckoe 3ansaTue Ne 40
Pemenne 3ana4. YpasHeHus u OO0u1re MeTobl pelieHus ypaBHEHUH. Y paBHEHUSI U HEPABEHCTBA C MOXYJIEM H C
HEPABEHCTBA rapaMeTpamu 2
Hrorosoe 3anstue. [losTopeHne n3ydeHHbIx TeM. I1oaroroska k sx3aMmeny 2
CamocTosiTesibHas padoTa 00yyaomuxcst 10
Pewenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K MPAKTUUECKUM 3aHITUAM
Bcero: 450
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3. Ycnosusa peanunsauumy nporpaMmmbl 06LeobpaszoBaTe/ibHON 4UCLUNIIVHDI

3.1. Ana peanusaynm nporpaMmmbl AUCLUMNANHBI NPegyCcMOTPeHbI Cregytoume
cneumnanbHble NOMeLWeHNA:

Peanusauunsa nporpammbl AUCLUNANHBI TPEGYET HanMumns yuebHOro kabmHeta maTemMaTUKMN.
O6opypoBaHue y4ebHOro KabuHeTa:

- N0Caf0uYHble MecTa Mo KOMMYEeCcTBY 00y4aloLmxcs;

- paboyee MecTO npenojasarens;

- KOMNNEKT y4ebHO-HarNsa4gHbIX NOCOOUIA;

- 3aflaHNA ANS KOHTPO/IbHbLIX paboT;

- NpogeccMoHanbHO OPUEHTUPOBAHHbIE 3aaHNS;

- MaTtepuasbl 3K3aMeHa.

TexHUYecKMe cpefcTBa 00yUYeHUs:

- MepCcoHasbHbIA KOMMNbIOTEP C JIMLEH3NOHHbLIM MPOrpaMMHbIM 06ecrneveHnemM;

- MPOEKTOP C 3KpPaHOM.

3.2. HhopmaunoHHoe obecrneveHne obyveHUs
3.2.1. OCHOBHbIE MeYyaTHble N 3/IeKTPOHHbIEe N3gaHns

1 Anumos LLU.A. MaTematunka: anrebpa v Hayana matemMaTU4yeckKoro aHanusa, reomeTpus.
Anrebpa 1 Hayana matemaTuyeckoro aHanmsa 10-11 knacc. Y4e6HMK. Ba3oBblil 1 yrny6neHHbIN
yposeHb./LLU.A. Anumos, FO.M. Konarud, M.B. TkaueBa u gp. - Mocksa: lNpocselleHue, 2021.-
463c.

2. ATaHacaH J1.C. Martematuka: anrebpa v Hayana matemaTuyeckoro aHanaunsa, reoMeTpus.
MeomeTpna.10-11 knacc. YuebHuK. ba3oBblit 1 yranybneHHblii yposeHb/ J1.C. ATaHacsH, B.®.
byty3os, C.b. Kagomues v gp. - Mocksa: NpocselieHne, 2021.-287c.

3. MatemaTtuka: anrebpa v Havyana maTreMaTU4yecKoOro aHanusa, reomeTpus: 3afayvyHuK:-
yueb. nocobue Ana CTyfd. yupexpaeHuii cped. npod. o6pasosaHus/ M.U. bawmakos.- 3-e u3g.
cTep .-M.: N3naTenbCKuii LeHTP «Akagemusi», 2019.- 416c¢.

4. Matematmka: y4yeb. Ana CTyA. yupexpaeHuii cpef. npod. obpasosanus / M.A.
BawmakoB. 7-e u3g., ctep. - M.: M3gatenbCckuii LeHTp  «Akagemusa»., 2020r. -256¢
ANeKTPOHHBIN pecypc : https://urait.ru/bcode/469433

JononHuTtenbHaa yyebHaa nutepatypa:

1 boromonos H.B. C60pHMK 3a4a4 N0 MatemaTuhKe: y4yeb. nocobue ansa ccy3os /
H.B. boromosnos. - 5-e usg., ctepeotun. - M.: Apoda, 2009. - 204 ¢

2. boromonos H.B. Marematnka. Anre6pa 1 Ha4yana aHanu3a. ba3oBbiin ypoBeHb: 10— 11
Knaccbl: y4yebHUK ana cpegHero o6buwero o6pasosaHus/ H.B. boromonos. - Mocksa:
M3patenbctBo HOpaiTt, 2023. - 241c. - (O6uweobpa3oBatenbHblii Uukn). - ISBN 978-5-534-
16084-0. - TeKkCT: 3aneKTPOHHbI// ObpasoBaTesnbHaa nnatpopma KOpaint - URL:
DNeKTPOHHBLIN pecypc : https://urait.ru/bcode/469433

3. M'ucuH B.B. AuckpeTHasa mMatemaTuka: yyebHUK 1 npaktukym gns CMoO / B.b. TucuH. -
M.: nsgatenocteo KOpait, 2019. - 383 c. - (Cepusa npogeccnoHanbHoe 06pa3oBaHue)

4. T'yceB B.A. MaTtematuka. FeomeTpus. basosblili ypoBeHb: 10-11 Knaccbl: y4eOHUK Ans
cpeaHero obuiero o6pasoBaHusa / B.A. I'yces, N.b. Koxyxos, A.A. lNpokotbes. - 2-e u3g.,
ncnp. N gon. - M.: nsgatenscteo KOpait, 2023. - 281 c. - (O6weobpa3oBaTeibHbIN LK)
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB 0CBOCHHSI 001e00pa30BaTe/ILHOM
AUCUHHITHHBI
KoHTposib ¥ oOleHKA pe3yJabTaTOB OCBOEHUS 00IIE00pa30BaTeIbHOMN
JUCUUIUIMHBI PACKPLIBAIOTCS Y€pe3 AUCHUIITMHAPHBIE PE3Y/IbTAThI, HANPABICHHbIC
Ha (OpMUPOBaHKE OOIMX M MPO(PECCHOHAIBHBIX KOMIETEHIMI MO pa3aeiaMm u

TEMaM COJEpKaHusl yueOHOro Marepuaa.

Ob6mas/ Paznen/Tema Tun oLeHOYHBIX
npodeccuoHaIbHas MEpPOTPUSITHH
KOMITETEHITHS

OK 01. Beibupats P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TecTupoBanue.

criocobbl pemenusi 3ana4d | P2, Temer 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6 YcTHbIl onpoc

npodeCCHOHATTLHOM P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremMaTndecKuin

JIEATETLHOCTH P4, Temri4.1,42,43,44,45,46,4.7 JUKTaHT

NPUMEHUTENBHO K IT-o/c, 4.8,4.9,4.10,4.11 HnauBunyanbHas

pa3auaHbIM koHTekcTam | P 5, Temsr 5.1, 5.2 TI-o/c CaMOCTOSITENIbHAs
P 6, Temb1 6.1,62,63,64,6.5, 6.6I1-0o/c, | pabora
6.7,6.8,69,6.10I1-o0/c, 6.11 IIpencrasnenue
P7, Temb17.1,72,73,74,75,7.6,77,I1- | pe3ynbTaToB

ofc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYEeCKHX padoT
3amuTa TBOPUECKUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94, 95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekToB

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brinonuenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJJaHAI

P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-

o/c, 14.6
OK 02. Ucnonb3oBarh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TecTtupoBanue
coBpeMeHHbIe cpenctea | P2 Temer2.1,2.2,2.3,2.4, 2 511-0/c, 2.6 YcTHBIN onpoc
MOWCKA, aHaNIn3a U P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTudeckuit
HHTEPIIPETALN P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
UH(POPMALIUH, | o/c,4.8,4.9,4.10,4.11 HUnanusuayanpHas
UH(POPMALIMOHHBIE PS5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSITEeNIbHAs
TEXHOJIOTHH JIJIsI P6, Temnr 6.1,62,6.3,6.4,6.5,6.6I1-o/c, pabota
BBITIOJTHEHUSA 3a1a4 6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
npodheCCHOHATTLHOM P7 Teme17.1,72,73,7.4,75,7.6,7.7,11- | pe3yibTaTtoB
NeSTeIbHOCTH o/c,78,79,7.10,7.11,7.12,7.13, 7.14, MPAKTHYECKHUX padoT

7.15,7.16 I1-o0/c, 7.17 3ammuTa TBOPYECKHUX

P8, Temr 8.1, 8.2, 8.3, 8.4, 8.5Il-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekToB

IT-o/c, 11.7 KoHntponbHas pabora

P12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJaHAI

P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5, TI-
o/c, 14.6
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OK 03. IInanuposats u
peanu30oBbIBATH
coOCTBEHHOE
npoheCCHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeAnPUHIMATEIbCKYIO
IesTeIbHOCTD B
npodeCCHOHATTLHOM
cepe, UCTIOTB30BATH
3HaHMSA 10 (PUHAHCOBON
IPaMOTHOCTH B

P1, Temni 1.1, 12, 13 [-0/c, 1.4.15,1.6
P2, Temni 2.1,2.2. 2.3, 2.4, 2.5 [I-o/c, 2.6
P3, Temsi 3.1,3.2, 3.3 [T-o/c, 3.4

P4 Temnid 1,42 43, 44,45 4.6, 47Tl
olc, 48,49, 410,411

PS5, Temer 5.1, 5.2 IT-o/c

P 6, Temni 6.1, 6.2, 63,64, 65,6.6T-o/c,
67.638,69,610Tl-0/c, 6.11

P7, Temnt 7.1,7.2,7.3,7.4,75,7.6,7.7,TI-
o/c,7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

Tectuposanue
YcTHBII onpoc
Marematnueckuit
TUKTAHT
HWnnusuayanpHas
CaMOCTOsITeNIbHAs
pabota
IIpencrasnenue
PE3yJIbTaTOB
NPaKTUYEeCKUX padoT
3amuTa TBOPUECKHUX

pa3nunbIx ku3HeHHbIX | P 8, Tembr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabot
CHATYaLUsX P9, Temrr 9.1,9.2,93,94,95 3amuTa
P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHAWNBUAYAIBHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekToB
IT-o/c, 11.7 KontponbHas pabora
P12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brinonnenue
P 13, Temsr 13.1, 13.2, 13.3 I1-0o/c, 13 .4, 5K3aMEHAITUOHHBIX
13.5, 13.6 IT-o/c 3aJaHuN
P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-
o/c, 14.6
OK 4. D¢ dexTuBHO P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TecTupoBanue
B3aUMOJICHCTBOBATh U P2 Tempr2.1,2.2,2.3,24,25T1-0/c, 2.6 YcTHBIN onpoc
paborats B kojutektuBe | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremMaTndecKuii
U KOMaHE P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
o/c,4.8,49, 410,411 HUnanusuayanpHas
PS5, Temer 5.1, 5.2 IT-o/c CaMOCTOSITENIbHAS
P6, Temb1 6.1,62,63,64,6.5, 6.6I1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7 Teme17.1,72,73,74,75,7.6,7.7,11- | pe3ynbratos

ofc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYEeCKUX padoT
3amuTa TBOPUECKUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3amuTa

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brinonuenue

P 13, Temsr 13.1, 13.2, 13.3 I1-0o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJaHuN

P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-

o/c, 14.6
OK 05. OcyiecTBisTh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
yCTHYIO U ucbMenHyto | P2 Temsr 2.1,2.2,2.3, 2.4, 2.5 [1-0/c, 2.6 YcTHBI onpoc
KOMMYHHKALIUKO Ha P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTudeckuit
rocynapcTseHHOM si3bike | P4, Tembr 4.1,4.2,4.3,4.4,45,4.6,4.711- | nuktaHt
Poccutickoit @enepaunu | o/c, 4.8,4.9,4.10,4.11 HnauBunyanbHast
¢ yuetom ocobennocteit | P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITeJIbHAS
COLIUATBHOTO U P 6, Temri 6.1,6.2,6.3,64,6.5, 6.6II-0/c, pabota
KYJIBTYpHOTO KOHTekcTa | 6.7, 6.8, 6.9, 6.10I1-0/c, 6.11 IIpencrasnenue

P7 Teme1 7.1,7.2,73,74,75,7.6,7.71I1- | pe3ynbratos

olc, 7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,

NPaKTUYECKUX padoT
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7.15,7.16 I1-o/c, 7.17

3amuTa TBOPUECKUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBbHBIX

P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6 | npoekToB

IM-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJJaHAI

P 14, Temsr 14.1, 142, 143, 14.4, 145 I1-

o/c, 14.6
OK 07. CopeiictBoBats | P 1, Temnr 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5,1.6 Tectuposanue
COXPaHEHUIO P2 Tempr2.1,22,23,24,25TI-0/c,2.6 YcTHBIN onpoc
OKpY>KaroIleH Cpenpl, P3, Tempr 3.1,3.2,3.3. TI-0/c,3.4 MaremMaTuueckuii
pecypcocOepeKeHHIo, P4, Temni4.1,42,43,44,45,46,4711- | guktadt
MPUMEHSATb 3HaHUS 00 o/c,4.8,49,4.10,4.11 HUnanusuayanpHas
W3MEHEHUU KJTUMATA, PS5, Temer 5.1, 5.2 IT-o/c CaMOCTOSITEIbHASA
npuHIuUIbl Oepesxausoro | P 6, Temer 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabota
NPOU3BOACTBA, 6.7,6.38,69,6.10, IT-o/c, 6.11 IIpencrasnenue
s dexTuBHO P7 Temer7.1,72,73,74,75,7.6,771I1- | pe3ynbratos
JIeCTBOBATH B o/c,78,79,7.10,7.11,7.12,7.13, 7.14, MPAKTHYECKHUX padoT
YPE3BbIUANHBIX 7.15,7.16I1-o0/c, 7.17 3ammuTa TBOPYECKHUX
CUTYaLUSIX P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94, 95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekToB

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJJaHAI

P 14, Temsr 14.1, 142, 143, 14.4, 145 I1-

o/c, 14.6
IK 1.1 Bemonnsrse P 1, Temsr 1.3 I1-o/c Tectuposanue
OMEpaIyH 10 P 2, Temsr 2.5 I1-o/c YcTHBIIN onpoc
OCYLICCTBICHUIO P 3, Temnr 3.3. IT-o/c MaremMaTndecKuin
TICPCBO3OTHOTO MPOLECCAC | p 4 Tempr 4.7 I1-0/c JMKTAHT
TPUMCHOHHCM P 5, Temsr 5.2 IT-o/c HnauBunyanbHas
;nggﬁ:;;i}lm P 6, Temnr 6.6 IT-o/c, 6.10 IT-o/c CaMOCTOSITENIbHAS
TCXHOTOTH YTIpaBICHHS P 7, Temwr 7.7 I1-o/c, 7.16 I1-0/c pabota
MEPEBOIKAMH. P 8, Temsr 8.5 I1-o/c [Ipencrasnenue

P 11, Temsr 11.6 IT-0/c pe3yJIbTaTOB

I[IK 3.1 OpraanzoesBath

paboTy  mepcoHaia 1Mo
00paloTKe NEPEBO30YHBIX
JAOKYMCHTOB nu
OCYLICCTBICHUIO PACUCTOB
3a YCIIYTH,
MPEIOCTABIIICMBIC
TPAHCIIOPTHBIMU
OPTaHMU3ALMSAMHU.

P 12, Temsr 12.2 I1-0/c
P 13, Temsr 13.3 I1-o/c, 13.6 I1-o/c
P 14, Temsr 14.5 I1-o/c

NpPaKkTUYeCKUX padoT
3amuTa TBOPUECKHUX
pabot

3amura
WHIUBHIYJIbHBIX
MPOEKTOB
KonTponbHas pabora
Brmonnenue
HK3aMEHALMOHHBIX
3a0aHUN
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