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1. TACTIOPT PABOYEH ITPOT'PAMMBI TV CIIATLINHBI
Tabnuua 1.1 OcHoBaHuWe ISt peanu3auyi AUCUMILTHHE]

Koz HanpaBneHus NOAroToBKK/ CeLHaIbHOCTH 07.03.04
Hanpasnenue noaroroBku/ CrenuansHOCTh I'papocrpourenscTBo
YpoBeHs 06pazopanus bakanaspuar
I'on pazpaboTku/06HOBIEHUS 2022
Tabmuua 1.2 CTpykTypa QUCLMILTMHEL B COOTBETCTBHU C y4€OHBIM MLIAHOM ;

Buner yue6HO# paboThI, BKIIIOYAsS CAMOCTOATENBHYIO paboTy Dopma obyyeHus:
00y4aroLMXCs ¥ TPYAOEMKOCTh JUCIMILTHHBL OYHas OYHO-3209HAS 3a04Hast
TpyRoeMKOCTh JUCUUILTHHEL 3a4eTHBIX SOHHHL] 6

aKaJIeMHYECKUX

qach <14
KonrakTHas pabora, |Ayauropuas TEKLUH 34
qac NPaKTHYECKUE 36

3aHATHSA

1abopaTopHBIi

NPaKTHKYM

BueaynuropHas
CamocrosrensHas pabora, yac 146
Tabnuna 1.3 ®opmbl KOHTPOJISE JUCLMTIIMHBL
CemecTp Dopma 00yUeHus:
U GopMa KOHTPOJISA oyHas OYHO-320YHAs 3a04Hast

NepUOaBlI KOHTPOJIS 1,2 cem
aK3ameH (bl) 1 cem
3a4€T (B1) 2 cem
Kypcosas paborta
KYPCOBOH IIPOEKT
VHIWBUIYaJIbHOE 3afaHue (KOHTpOIbHas pabora) 1,2 cem

Tabnuua 1.4 Bunbl camocTosTensHoM paboTh

N ®Popma o0yyeHus
Bun camocTositensHOM paboTsl Bup 3ausTus Tun neprona
OYHas OYHO-3a0YHas | 3a04Has
Teopetuueckoe
IMonroroeka K nekuusM Jlekuyu
o0yJeHue 40
IoaroroBka K mpakTHYECKHM Teopetnueckoe
IIpakTuueckue
3aHATUAM o0y4eHue 40
BrInonHeHue KOHTPOJIBHOM Teopetndeckoe
KoHTponeHas
paboTsl o0yueHue 20
OK3aMeHaLUOHH
IMonroroeka k 3auery 3ager
bI€ CECCHH 22
OK3aMeHaLHOHH
ITonroroeka K s3K3aMeHy OKk3aMeH
bIE CECCUU 24
Hroro 146




2. OEJb OCBOEHUS JUCIIUAILJINHBI

2.1. Ilesan 1 328298 OCBOCHHS AHCIMILIHHDI

BOOPYXHTb 6aKanaBpa Mar€MarTu4CCKHMHU 3HaAHUSIMU, HeOGXOZ[I/IMbIMH AJIA U3YyYCHUs psaaa 06u1eHaqu1>1x
OUCUUITNTMH U JUCUHIJINH HpO(l)eCCI/IOHa.HBHOFO HHUKJIa;

O

KOMITETEHLIMH OakallaBpa-apXuTeKTopa;
|
npodecCHOHAIBHON NeSTENbHOCTH.

3amaul OCBOCHUS TUCLHUIUTHHEL
1.0
2.0

co3narh GPyHIAMEHT MaTeMaTHYECKOro 00pa3oBaHuUs, HEOOXOMUMBIiA 1T Oy YeH s MPO(hECCHOHATBHBIX

BOCIHUTATE MAaTEMaTUYECKYIO KYJIBTYPY ¥ IOHMMaHKE POJIM MAaTEMaTUKH B pasIu4HbIX Cd)ean

CCbOpMHpOBaTB 3SHaHHA U HAaBBbIKH, HCO6XO,Z[I/IMI>IC IJ1d U3y4YE€HUs paaa npocbeccuouanbﬂmx JUCHHUITIIUH
NPUBUTL HABBIKH HCIIOAb30BAHUSA MATEMAaTUYECKOro anmnapara Jist PCLICHUA WHXXEHECPHBIX 3a1a4;

3. Pa3BuBarh OrM4eCcKoe MBIIIEHUE U TBOPYSCKUM MOAXOA K PEUIEHHIO NPOdecCHOHANBHBIX 33/1au.

HporpaMma COCTaBJIeHa B COOTBETCTBUU C Tpe60BaHIfI5[MI/I d)eaepam:ﬂoro roCcynqapCTBEHHOIO o6pa3013aTenLHoro
cTaHaapTa BBICIIErO 06pa303aH14;1 I10 HanpaBJE€HHWIO MOArOTOBKH / CneUaJIbHOCTH FpaIIOCTPOI/ITeJ'II:CTBO.

2.2. TlepeyeHb NIAHHPYEMbIX Pe3yIbTATOB 00y4EeHHs 0 AHCHHNIAHE (MOXYJIIO), COOTHECEHHBIX C
NIAHHPYeMBbIMHE Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeIbHOM POrpaMMBbl

Tab6nuua 2.1 IlepedeHs MIaHUPYEMBIX PE3YJIBTATOR OOYUEHHS 1O TUCLIATLIUHE

Kon n HaumeHoBaHue KOMIIETEHIUH
(pe3ynbTaT OCBOEHM)

Kon 1 HanmeHoBaHue HHAWUKATOpa HOCTHXKCHHSA KOMIIETCHIIUUA

VK-1. Cniocoben oCymecTBAATh OUCK
KPUTUUECKHH aHATU3 U CUHTE3
WH(pOpPMALMH, TPUMEHSTH CUCTEMHBIH
NOAXOJ VT PELUCHHMS MOCTABIEHHBIX
3ama4

2

VK-1.1. AranusupyeT npuHUMITEL cGopa, 0T60pa U 06061IeHHS
uH(pOopMaIUK

VK-1. Cnocoben ocyiecTBIsaTh NOUCK,
KPHUTHYECKHUM aHAIU3 U CHHTE3
MHGOPMALIMH, IPUMEHATH CUCTEMHBIH
TIOAXO[ JUTS PELLEHMS TOCTABIEHHBIX
3amay

YK-1.2. CoOTHOCHT pa3HOPOIHBIE SIBICHUS U CHCTEMATU3UPYET HX B
paMKax u36paHHBIX BUIOB NPO(ECCHOHAIBHOM eITETbHOCTH

VK-1. CnocobeH ocyiecTBIaTh OUCK,
KPUTUYECKUH aHAIU3 U CUHTE3
MHGOPMALIUH, IPUMEHSTh CUCTEMHBIN
TIOAXOA IJIs1 PEeLeHUs TTOCTABIEHHBIX
3amad

VK-1.3. MeeT npakTu4ecKuii onsIT paboTsl ¢ MHGOPMALOHHBIMH
obbekTamMu U ceThio MHTepHeT, OnbIT GUGIMorpahuueckoro noMcKa.
CO3JaHUs HAYYHBIX TEKCTOB

2

Tabnuua 2.2 — [nanupyemble pe3y/bTaTbl OCBOEHHS TUCIMILTHHBI 06Pa30oBATEIBHOM IPOrpamMmmBbl

Kon u HammenoBanue HHIUKaTOopa
AOCTHIKCHHS KOMIIETEHLMU

HanmeHoBaHue nokasarens oueHuBaHus (pe3yssTara 06ydeHHs 110
JUCLUIUTUHE)

1

2

VK-1.1. Ananusupyer npuHumns cb6opa,
or6opa 1 06061eHust HHpOopMaLU

3naet: YK-1.1. MeTonuky BbIABIEHUS CUCTEMHBIX CBSI3€H M OTHOLIECHMUH
MEXIy U3yYaeMbIMU ABICHUSIMH, MPOUECCAMU /UM OOBEKTaMH Ha
OCHOBE MIPUHSTOH NapaTurMel

VYmeer: VK-1.1. BolgBaaTh qUaneKTHYecKue U GOpManbHO-TOTHYSCKUE
NPOTHUBOPEYHS B AHAIU3UPYEMOM MH(QOPMALIUK C LIEbIO ONpeeIeH s
€€ JOCTOBEPHOCTH

Wwmeer Hasbiku: YK-1.1. ®opMupoBaH#s 1 apryMEHTHPOBAHHMS BHIBOIOB
Y CY)K/ICHMH, B TOM YMCIIE C MPUMEHEHHeM GuIocodhckoro
NOHATUHHOrO arnmnapara

VK-1.2. CooTHOCHT pasHOPOIHBIE
ABJIEHMS M CUCTEMAaTH3UPYET UX B

3naer: VK-1.2. MeTompl CHCTEMHOTO MOAX0Aa 1S PeIleHHs
TMOCTaBJICHHBIX 331a4




paMKax M30paHHBIX BUIOB
npodeCcCUOHANBHOM AeSITENBHOCTH

Ymeer: VK-1.2. JIorn4HO M MOCIEIOBATENHHO H3JIaraTh BhISBIEHHYHO
MH()OPMALIMIO CO CCHUIKAMHU Ha HH(POPMALOHHBIE PECYPCHI

Nmeer naBbiku: YK-1.2. BeIsgBieHHs CUCTEMHBIX CBS3€H U OTHOIIEH M
MEXKIY M3Yy4aeMbIMHU SBJICHUSMU, IPOLIECCAMM W/WUITH 00BEKTaMH B
obnacTu npodeccHOHANBEHOM NeATeNLHOCTH

VK-1.3. ImeeT npakTudeckuii onsIT
paboThl ¢ HHOOPMALUOHHBIMU
o0beKTamu u ceThio MIHTEpHET, OnbIT
Gubnuorpaduueckoro Moucka, Co3naHus
Hay4HBIX TEKCTOB

3naer: YK-1.3. IIpusuumns! BeIOOpa HHOOPMALMOHHBIX PECYPCOB IS
NOUCKa HHGOPMALIUK B COOTBETCTBUHM C NIOCTABJIEHHOM 3a1adeit

VYmeer: YK-1.3. IIpoBoauTh OLIEHKY COOTBETCTBHSI BHIOPAHHOTO pecypca
KPUTEPUAM TOJIHOTHI H ayTEHTHYHOCTH

Hmeer napbixu: YK-1.3. Cucremarnzanuu o6HapyKeHHON

HH(bOpMaLlHPI, HOqueHHOﬁ M3 pasHbIX HCTOYHHUKOB, B COOTBETCTBUU C
Tpe60BaHI/IHMI/I U YCIIOBUAMM 3a1a4H

WMH}opmauus o BLISBIEHUN PE3y/bTaTOB OCBOCHHUS AHCLMILTUHBI IpeACTaBieHa B POHIe OLEHOUHBIX CPEICTB 110
mucuumune. [acnopr @OC npencraenex B pasnene 4 PITI.

[Ipumeuanue: @OC paspabarsiBaeTcs kak npunoxenue kK PIIJT g coorsercteuu ¢ [onoxennem o ®OC,
YTBEPKIEHHBIM JIOKATbHBIM HOPMAaTHBHBIM aKTOM.




3.1.

3. COAEPKAHME TUCHUAILIAHBI

Templ yueOHOH AucuunIHHbI (JIEKUHOHHBIC 3AHATHS)

Tabnuua 3.1 TeMbl TeKUMOHHBIX 3aHATUM

KonynyecTBo wacos mo gpopmam

00y4eHus
Haumenoanue Kowr. pa6 Cam. pab
No /i pasnmena Tema u conepkaHue JEKIMOHHOTO § §
JUCLIUTLTAHB 3aHsS-THA g £
o o 1] o ) 7]
1 2 3 4 5 6 7 8 9
IlepBas rpynma o4nas ¢opma (1 cemectp)
nepHoaa
arTecTaluu
(3x3amen)
1 |JIuneiinas anrebpa  |CHCTeMBbI TMHENHBIX YPABHEHHH. 2 4
O6parnas marpuna. CHCTEMBI THHEHHBIX
anrebpanveckux ypaBHeHuid. Peienue
CHCTEM C NIOMOLLBIO OOPaTHOM MaTpHLIbI
2|BekropHas anrebpa |Bekropel. JuneiiHble onepauuy Han 2 2
U aHaJIUTHYeCKas BeKTOpaMu. CKallsipHBIE U BEKTOPHbIE
reoMeTpus BeJIMYKHBL. BeKTOp Kak HampaeeHHBIH
orpe3ok. CBoOoaHbIe BEKTOPHL. J[TUHA 1
HamnpaejeHue Bektopa. KonnuHeapHsie
BEKTOPBI. PaBeHCTBO BEKTOPOB.
Honb-BeKTOp, €qMHUYHBIH BEKTOP.
JluneliHple onepauyy HaJl BEKTOpaMHU.
[Ipoekuus BekTOpa Ha OCh, CBOMCTBA
npoekuui. KomnnanapHeie BEKTODSI.
KoopaunatHblii MeTox 3ananus
cBobomHoro Bekropa. KoopaunarHeie
OPTHI.
3 [BekropHas anrebpa |Bekropsl. JIuneiinbie onepauyu Ha 2 2
Y aHaJIMTHYeCKas BeKTOpaMH. CKaIspHOE NPOU3BEICHHE.
reoMeTpus BrIpaskeHne CKanspHOro npou3BeaeH s
Yyepes NPOEKLHUIO BEKTOPA Ha BEKTOP.
CaoiicTBa CKaIIPHOrO NPOU3BENEHHUS.
VYcnoBue nepneHIuKyIIpHOCTH ABYX
BEKTOPOB. Brruncnenue yria mexmy
JByMsl BekTOpaMH. Monynb BeKTOpa.
BripaskeHne ckanspHOro npousBeneH s
Yepe3 KOOPAUHATHI EPEMHOKAEMbIX
BEKTOPOB.




BekropHas anrebpa  |BekropHoe U cMeluaHHOe Npou3BeaeHUE 2 2
Y aHaJTUTUYECKas BeKkTOpoB. [IpaBble u JeBbie TPOiKH
reoMeTpust HEKOMILIaHapHBIX BEKTOPOB. BekropHoe
IIPOM3BEJEHUE BEKTOPOB U €r0 CBOMCTBA.
DU3NIECKHUI CMBICT BEKTOPHOIO
npouseeneHus. BekropHoe npousseneHne
B KOOpAMHATHOH dopme. [Tpumenenue k
pelenuro 3aaa4 (IoLmanb
napasieorpaMma U TpeyroibHUKa,
YCIIOBHE KOJUTMHEAPHOCTH).
CmewraHHOe IPOM3BEIIEHHE, €0 CBOMCTBA,
reoMeTpuYecKas HHTepIpeTays.
Beruucne
BexropHas anre6pa |I[IpsMas Ha WI0CKOCTH. YpaBHEHHUS 2 2
Y aHAIUTHYeCKas IPSAMOMN: C YINIOBBIM KO3 HIIMEHTOM,
reOMETpUs NIPOXOASAIIEH Yepe3 NaHHYIO TOUKY C
3aaHHbBIM YIJIOBBIM KOG (DHLIHEHTOM,
yepes JIBE TOYKY, B OTpe3Kax, obimee. Yrom
MEXIY NPSIMBIMHU, YCIIOBHS
NapaeNbHOCTH ¥ TIEPNEeH IUKYIIPHOCTH
npsMelx. Paccrosuue ot Touku 10
IIPsIMOiA.
Bekropnas anre6pa |Kpuesie Broporo nopsxa. Kpupsie 2 2
Y aHaJIUTHYeCKas BTOPOIrO NOPsIKa HA TUIOCKOCTH.
reoMeTpus Kanonuueckue ypaBHeHuUs: OKPYKHOCTH,
dJUIUIICa, TMIepOoIbI, NapaGosl.
OJIEMEHTBI KPUBBIX: OCH, BEPLUMHBI, LIEHTD
CUMMETPUH, QOKYC, SKCLIEHTPHUCHUTET.
Hccnenopanye KaHOHHYECKUX YPaBHEHHH,
nocrpoenue kpusblx [lapameTprueckoe
3aJaHHe IIOCKUX KPUBBIX.
Bekropnas anre6pa |IT10cKkoCTs B IpOCTpaHCTBE. YpaBHEHHS 2 2
U aHaJIUTHYecKas MUIOCKOCTH B IPOCTPAHCTBE: oObluee,
reoMeTpus MPOXOIAUIEH Yepe3 TPU TOUKH, B
OTpe3Kax. Yroja MeXAY MUTOCKOCTIMH.
VenoBus napaniensHOCTd U
NEPIEHAUKYIAPHOCTH TIIOCKOCTEH.
PaccTosHMe OT TOUKH J0 MIIOCKOCTH. .
BexropHas anredpa |IIpsimas B mpocTpaHCTBe. VpaBHeHus 2 4
U aHauTHYecKas NpsAMOK B IPOCTPAHCTBE: BEKTOPHOE,
reoMeTpHUs KaHOHMYECKHUE, [TapaMeTPUIECKHUE,
NPOXOAAINEH Yepe3 ABE TOUKH. YCIOBUS
NapajjieNbHOCTH U NEePNEeHANKYISPHOCTH
npsameix. BzaumHoe pacnonoxenue
MPAMOM U MIIOCKOCTH
HATOTO 16 20
IlepBas rpynna
nepuoxa
aTTeCTalHH
(3x3amen)
Bropas rpynna oyHasn ¢opma (2 cemecTp)
nepuoaa

aTTecTalMu (3a4eT)




—

Bgenenue B
MaTeMaTU4ECKUI
aHaJIu3

ITpenen dynkuuu. Teopemsl 0 npenenax.
3ameuarenbHble nipenesbl. [loHsTre
OKPECTHOCTH TOoUKH. OnpeneneHue
bynxuun. CnocoOsl 3aaanust GyHKIAHM.
O6nacTu onpezeneHns U 3HaYE€HUH,
rpaduK. DNeMeHThI MOBEAECHHS
(MOHOTOHHOCTD, YETHOCTb,
NEePHOJUYHOCTD, OTPAHUYEHHOCTD ).
INpenen ¢pyHkUHM B TOUKE.
['eomeTpuueckas HHTepIIpeTaLKs MIpeena.
. IloHsaTHe OecKOHEYHO MaIok
OeckoHeuHo 6onpoii Beni4uuH. CBolicTBa
OeckoHeuHO ManbIX. CBA3b MEXIY

JuddepenupansHoe
HCYHCIeHHe
byHKUMI onHOM
MEPEMEHHOM

IonsTue nponsBoaHOM, €€
reoMeTpUYeCKUH U (QU3HYECKHI
CMBICIT.3a0auM, TPUBOISILIHE K TIOHATHIO
MPOU3BONHON. DUBHYECKHI U
TE€OMETPHYECKHI CMBICI IIPOU3BOIHOMA.
VpasHeHus KacaTenpHON U HOpMaM K
IUIOCKOW KpuBOH. [lonsTHE
auddepenuupyemMocTy GyHKUMH, CBA3b
MEXIy HEeNPEPbIBHOCTHIO U

I epeHIPyeMOCTEIO QYHKIIMH.
IIpousBomHBIE OCHOBHBIX 3IEMEHTAPHBIX
Gynxumii. IIponsBonHas cymMmel,
NPOM3BENCHUS, YaCTHOro. [Ipor3BoaHAs
CIIOXKHOW pyHKUMHU. [Tn

Hccenenosanue
byHKUIMH 1
HOCTPOEHHE
rpaduKoB

Hccnenopanue QyHKUE Py MOMOIIH
Npou3BOaHOH.OCHOBHbBIE TEOPEMEI
auddepeHuranpHoro ucurcnenus. Odmas
CXeMa UcCIenoBaHus QyHKLIUMH,
NOCTpOEHHe rpaduKoB.

Heonpeneneuusiit u
OonpeneIeHHbIH
UHTerpan

Ionarue neppooOpasHoii GyHKIMH.
Heonpenenenusiii uarterpai.
IepooGpasznas. Heonpenenennsrii
HHTErpaj U €ro CBOHCTBa, TeopeMa
cyumecTsoBaHus. [IpaBuia BerYHCIEHHs
HEONpeaeNeHHOro uHTerpana. Tabnuua
unTerpanos. OCHOBHbBIE METOIBI
UHTEIPUPOBAHMS: METO
HEMOCPENCTBEHHOIO HHTETPUPOBAHUS

Heonpenenenusiii u
onpeneneHHbIi
UHTErpan

3aMeHa NepeMEeHHON U UHTErPUPOBAHUE
T10 YaCTsIM B HEOTIPEJENEeHHOM HHTErpae.
WHTerpupoBanue ¢ MOMOUIBIO 3aMEHBI
NEePEMEHHBIX (B YACTHOCTH, MONBENECHMS
noz 3Hak auddepenuumana),
UHTErPUPOBAHHUE IO YACTAM.

Heonpenenennsiit u
OTIpeneNneHHBIH
UHTeTpajt

Onpenenennslii uHTerpan.3agaya o
BBLIYMCIIEHHMH TUIOLIAM KPUBOJIMHENHOM
Tpaneuuu. Popmyna
Herorona-Jleitbuuna.

Metonp! BelumCIeH s ONpeneneHHoro
UHTErpaja: 3aMeHa MepeMeHHOM U
MHTErPUPOBAHME I10 YACTAM.
Brruncnenue nnomwane niockux B
NPAMOYTOIbHBIX KOOpAHHATaX




7 | OyHKUMH @OyHKUMH IBYX MepeMeHHbIX. OYHKIMH 2 2 2
HECKOJIBKUX nepemenHelx. ObnacTh onpenenexus,
NepeMeHHBIX cnoco6bl 3amanus, rpaduk GyHKUMM JBYX
nepeMeHHbIX. YacTHble npuparyeHus
(GYHKLHH HECKONBKUX MEPEMEHHBIX.
Yactuele npousBoaHsle. [eoMmeTprueckuii
¥ MEXaHMYECKHUH CMBICIT YaCTHBIX
NPOU3BOAHBIX GYHKLMH HECKOJBKUX
nepeMeHnHbIX. [TomHoe npupaienue
dbynxumun.KacarensHas miockocTs.
8 | DyHkuuH IToBepxHOCTH BTOPOrO MOpSIAKA. 2 2
HECKOJIBKHX ITosepxnOCTH BTOpOTO NOpSsiAKa: chepa,
NepPEeMEeHHBIX AIUTHIICOUI, FHNepOoIon I, napaboaoua,
KOHYC, UMJIUHIPUYECKHE
NOBEPXHOCTH.JIMHeHYaThle MOBEPXHOCTH
HUTOTIO 18 20
Bropas rpynma
nepuoxa
arTecTamuu (3a4er)
Hroro 34 40
3.2. IlpakTnyeckue H CEMHHAPCKHE 3AHATHS U HX COXEPIKAHHE
Tabnmuua 3.2 Temsl npakTHYeCKUX 3aHATHI
KonuuecTo yacos mo dpopmam
o0y4eHus
Haumenosanue Konr. pa6 Cawm. pab
No r/m paznena Tema 1 conepkaHue MpaKTHYECKOro § §
JUCLIUTUTAHBI 3aHATHUS 5 =
(Mo-myms) S S 3 8
s | S| Elg|%| &
s | E| S| E|F| 3
o o ™ o o ™
1 2 3 4 5 6 7 8 9
Ilepeas rpynmna ouynas ¢gopma (1 cemecrp)
nepuoaa
aTTecTANMH
(3x3amen)
1 |JIlunetinas anrebpa  |Marpuubl U ONpeIeNUTENH. 2 2
Anrebpanyeckue onepanuu Haz
marpuiamy. OnpenenuTeny BTOporo,
TPETHErO ¥ N-TO MOPSIIKOB H UX CBOMCTBA.
MuHops! 1 anrebpanyeckue IONONHEHHS.
ObparHas Marpuua.
2 |Jluneiinas anrebpa  (CHCTEMBI TUHEHHBIX YPABHEHHUIA. 2 2
CucTembl TUHEHHBIX aireGpanyecKnx
ypaBHeHuH. PelueHue cucteM ¢ moMompio
o0paTHOii MaTpHLIBI, 110 GopMynam
Kpamepa, meTonom I"aycca.




Bexkropnas anredpa
Y aHAJIMTHYeCcKas
reoMeTpus

Bekropsl. JIuHeiHbIe onepanuu Hal
BekTOpamu. CKajspHbIe U BEKTOPHEBIE
BEJMYHHBI. BEKTOp Kak HarpaBIeHHBIH
orpe3ok. CBoOoaHbIe BEeKTOpHI. [[HHa 1
HarnpasjieHue Bekropa. KomuHeapHeie
BEKTOpEL. PaBEeHCTBO BEKTOPOB.
Honp-Bexrop, eAMHUYHBIN BEKTOP.
JluHeliHbIe ONepalyy HaJ BEKTOPAMH.
ITpoekuus BekTopa Ha OCh, CBOMCTBA
npoekuui. KoMnnaHapHbie BEKTOPHI.
Koopnunarsbiit MeTon 3anaHus
cBobomHoro Bekropa. KoopauHarHeie
OPTHI.

BekropHas anre6pa
Y aHaJIUTHYeCKas
reoMeTpus

CkansgpHoe pOou3BeNEeHHE BEKTOPOB.
CxansgpHoe npousseneHue. Beipaxenue
CKaJIAPHOrO MPOU3BENCHUS Uepe3
NPOEKUMIO BEKTOpa Ha BekTop. CBoiicTBa
CKaJIAPHOrO MPOU3BENCHUS. YCIOBHE
NePHIEeHAUKYISIPHOCTH ABYX BEKTOPOB.
Briuncnenue yrna mexny asyms
BEKTOpamMH. Monyne BeKTOpa.
BripaxkeHue CKalspHOTo MpOU3BEACHUSA
9yepe3 KOOPAMHATHI IEPEMHOMKAEMBIX
BEKTOPOB.

BekropHnas anre6pa
U aHATIMTHYeCKas
reoMeTpus

BekTopHOE U cCMeLIaHHOE MPOU3BEIEeHHE
BeKTOpOB. [IpaBbie U NeBbIE TPOKH
HEKOMIUTAHAPHBIX BEKTOPOB. BexTopHoe
[IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA.
DU3UYECKHIA CMBICIT BEKTOPHOTO
npousBeneHus. BekTopHoe npousBenene
B KOOpAMHATHOI dopme. [IpumMeHeHue K
peLueHHIO 32139 (TUTOIAAb
napajienorpamMma ¥ TpeyroabHuUKa,
YCIIOBHE KOJUIMHEAPHOCTH).

CMmelanHoe NMpou3BeICHHUE, Ero CBOMCTBA,
reOMeTpUUECcKas HHTePIpETaLys.
Brruucne

BexropHas anrebpa
U aHaUTHYeCKas
reoMeTpus

IIpsmas Ha MIOCKOCTH. YpaBHEHHS
OpSMOH: C YITIOBBIM KO3(D(PHULIHEHTOM,
NpOXOASIIEH yepe3 TaHHYIO TOUKY C
3a[JaHHBIM YITIOBBIM KO3 (QHUUUEHTOM,
4epes JBe TOUYKH, B OTpe3kax, obuee. Yron
MEXIY MPSIMBIMH, YCIIOBUS
[apajuieJbHOCTH U MEPNeHAUKYIAPHOCTH
npsaMeIX. PaccTosHue oT ToukH 10
IPSIMOH.

Bekropnas anrebpa
Y aHATUTHYECKAs
reoMeTpus

Kpussie Broporo nopsnka. Kpussie
BTOPOTrO NOPSAAKA Ha MIIOCKOCTH.
Kanonuueckue ypaBHEHUs OKPYKHOCTH,
aMIUICa, runepOobl, mapadosbl.
OneMeHThI KPUBBIX: OCH, BEPIINUHBI, LEHTP
CHMMETPHUH, POKYC, IKCLIEHTPUCHUTET.
Hccnenosanue kaHOHUYECKUX ypaBHEHUH,
nocTpoeHue kpusbix [lapamerpuueckoe
3afiaHHe MIIOCKUX KPHUBBIX.




Bekropnas anredpa |IL1ockocTs B mpocTpancTBe. YpaBHEHHS 2 2
U aHaJIUTHYeCcKast IUIOCKOCTH B MPOCTPAHCTBE: oblIee,
reOMETPHA NpOXOAsIIel Yepe3 TPU TOYKH, B
OTpe3KaX. YToJ MeXAY IUIOCKOCTIMH.
VenoBus napannenbHOCTH U
NePIEHIUKYISPHOCTH MIOCKOCTEM.
PaccrosiHue OT TOUKH IO IUTOCKOCTH. .
Bexropnas anrebpa  |[Ipsmas B mpocTpancTee. YpaBHeHUS 2 4
1 aHAJIUTHYeCKast NPAMOM B IPOCTPAHCTBE: BEKTOPHOE,
reoMeTpus KaHOHUYECKHUE, TTapaMeTPHUYECKHE,
NPOXOIAIIEH Yepe3 ABe TOUKH. YCIIOBHS
MapajuieIbHOCTH M IEPNEHAUKYIAPHOCTH
npsmMelX. BzaumHoe pacrnosnokenue
IIPSIMOH U TUIOCKOCTH
HTOI'O 18 20
IlepBas rpynmna
nepuoxa
aTTecTaluu
(3x3amen)
Bropas rpynna ouynas gopma (2 cemectp)
nepuoxa
arrecTanum (3a4er)
Beenenue B Ipenen gynxuwm . PackpeiTie 2 2
MaTeMaTUYeCKUiA HeonpeneneHHocrel. . Onpenenenve
aHamux3 bynxuuu. Crioco6sl 3ananus GyHKIUH.
O6nacTu onpeneneHus ¥ 3HAYEHHH,
rpaduK. DIIeMEHTHI MOBEIEHHUS
(MOHOTOHHOCTE, YETHOCTb,
HEPHOAMYHOCTD, OTPaHUYEHHOCTH ).
Ilpenen Gpynxumu B Touke. Packpeitre
HeOoNpeneeHHOCTeH. 3amMmeyaTesibHbIe
NIpeaesbl.
Beenenue B HenpepbIBHOCTb (yHKUMH B TOUKE. 2 2
MaTeMaTuye CKHi HenpepeiBHble QyHKIMU.
aHaTNX3 ApudmMeTHdecKue onepaluuy Has
HETIPEPBIBHBIMU QYHKIUAMH.
HenpepriBHOCTE 3n1€MeHTapHBIX QYHKIMIA.
Knaccuduxanus Todek paspoisa.
HccnenoBanue Ha HENPEPHIBHOCTD
aneMeHTapHbIX QyHkumii. CBolcTBa
GbyHKUMH, HENPEPBIBHBIX HA OTPE3KE.
Huddepenupaneraoe (TexHuka nupdepenuuposanns.3agaq, 2 4
UCYHCIICHHE NPUBOASIIME K IOHITHIO TIPOU3BOIHOM.
dbyHKIMY oxHOM DusnyecKuii U reOMeTPHYECKMI CMBICIT
NepeMEHHON NPOU3BOAHOM. YpaBHEeHHs KacaTeabHOM 1
HOPMaJIH K IIOCKOU KpuBoH. [lonsaTue
aubdepeHLpyeMOCcTr GYHKLIMM, CBI3b
MEXY HEMPEPBIBHOCTHIO
IubdepeHIHPYEMOCTEIO QYHKIMH.
[Ipou3BomHEIE OCHOBHBIX 3IEMEHTAPHBIX
Gynxuuit. IlpoussonHas cyMmel,
npousBeeHus, yactHoro. [Ipoussonnas
CJI0KHOHM QyHkumu. Tu
Muddepenunansroe |Mccnenosanre GyHKUME U MOCTPOEHHE 2 2
UCYHUCIICHUE rpaduxos. Heobxonumoe u nocrarodnoe
(byHKIMY OHOM ycnoBue Bo3pacTaHus(yObIBaHHS
[IEPEMEHHOHN )DYHKIMH, TOUKH SKCTpEMyMa.

BrImyK10CTh, BOTHYTOCTh, TOUKH
neperuda. ACUMITOTHI rpaduka GyHKIMH.
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5|Heonpenenenuslii 1 |BbluncieHne HeonpeneneHHbIX 4 2
OIpeeIeHHBIH uHTerpanos. Tabnuua HeonpeaeneHHbIX
HHTerpa uHTerpasioB. HenocpencreenHoe
uHTerpuposanue.laTerpupoBanue ¢
TIOMOILbIO 3aMEHBI [IEPEMEHHBIX (B
YaCTHOCTH, NOABEACHHS IO 3HaK
JuddepeHunana), HHTErpUPOBAHHE TIO
qacTAM.
6 |Heonpenenennsiii 1 |OnpeneneHHblii uHTErpai.3anaya o 2 4
OnpeneneHHbI i BbIYHMC/IEHUH TUIOLIAM KPUBOJIMHEHHOM
UHTErpaJIbl Tpaneuuy. Popmyna
Hrrorona-Jleibnuua.
MeTozp! BEIYUCIICHHS OMPEAETICHHOTO
UHTerpaja: 3aMeHa IepeMEeHHOH 1
UHTETPUPOBAHUE 110 YaCTAM.
Brluncnenue mnowaneii miocKux B
IPAMOYTOJIBHBIX KOOpOMHATaX
7| AnddepenupansHoe |DyHKUHM IBYX MepeMeHHbIX. YacTHbIE 2 2
UCYHCIICHHE npousBogHbie. OYHKIUH 2 IepeMEHHBIX.
dyHKIMH O6nacTh onpenesneHus, Cnoco0bl 3a1aHus,
HECKOJBKHX rpaduk QyHKIHH ABYX
NepeMeHHBIX niepeMeHHbIX. YacTHBIE MpHUpaLeHUs]
(YHKUMH HECKOJIBKMX MEPEMEHHBIX.
YacTHele npou3BoaHbIe. ' eoMeTpruuecKkuii
M MEXaHHYECKHI CMBICT YACTHBIX
IIPOU3BOOHBIX QYHKLHH HECKONBKHX
NIEPEMEHHBIX.
8| duddepenumnansioe |KacarenbHas niaockocTs. YacTHbIE 2 2
UCYHCIICHHE NPOU3BOIHBIE BEICIIUX MOPsaKoB. [TomHoe
byHKLMi npupawiesue ¢pyHkuuu.KacarenbHas
HECKOJIbKUX TI0CKOCTb. YacTHbIE MPOM3BOIHEIE
NIEPEMEHHBIX BBICIUMX NOpsaakoB. Teopema o
HE3aBHCHUMOCTH CMELIaHHBIX
TIPOU3BOHBIX OT NMOPSAAKA
muddepenuposanus (6e3
JIOKa3aTesbCTRA).
HUTOIo 18 20
Bropas rpynna
nepuona
arTecTanuu (3a4er)
Hroro 36 40

3.3. JlabopaTopHblii IPAKTHKYM H €r0 COAepaHue
He npenycmotpeHo.

3.4. Kypcopoii npoekT (paGora) H ero XxapakTepucTuKa
He npenycmotpeno.

3.5. MuauBHIyadbHOE 3aJaHHE H €ro XapaKTepUCTHKA
Tabnuua 3.5 Tembl HHAUBHOYATBHBIX 3a0aHUH

Ne /it

Tema HWHOUBUAYAJBHOIO 3aJaHUS

KonuyectBo yacor mo dhopmam

00y4eHus
Konr. pab Cam. pab

R =

< <

= =

2 g

S z & Z
=2 5 e g D s
< . = < . -
= - 3 = = 2
=X -y ] T =N <
o o] ] o o (3o}
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1 2 5
Ileppan rpynna mepuoaa arrecranun (9K3aMeH) - 09HAs
¢opma (1 cemecTp)
1 |JIuneiinas anre6pa. BetopHas anreOpa u aHamUTHYECKas 10
reoMeTpusl.
HUTOrO 10
Ileppas rpynna nepuoaa arrecraguu (3K3amMeH)
Bropas rpynna mepuoxa arrectanun (3ader) - ognas popma
(2 cemectp)
1 |BeeneHue B MaTeMaTHYeCKHi aHAIIH3. 6
2 |HeomnpeneneHHbIH 1 ONpeaeNeHHbIH UHTErpaibl. 4
HUTOI'O 10
Bropas rpynna nepuoaa arrecranuu (3a4er)
Hroro 20
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4. BBISIBJIEHUE PE3YJIBTATOB OCBOEHUSA TUCIAITIINHBI

4.1. Ilacmopr ¢ponaa oueHounsnix cpencrs (POC) no xucuMIHHE
Tabmuua 4.1 - [Tacnopt pouna ouenounsix cpeacte (POC) no gucuUnIuHe
Koger
Ne Haumenopanue . HUHIIUKAaTOPOB
TexHomnorus Bup arrecraumu Bune! 3aHaTHit
/Il | OLIEHOYHOTO CpencTBa | dopmupyembIx
KOMITETCHLMH
1 2 3 4 5 6
1 |9x3ameHanOHHEIE TpaauupoHHas IlpomerxyTouHas Ok3ameH VK-1.1., YK-1.2,,
Ounersl obpazoBarenpHas aTTecTaLys YK-1.3.
TEXHOJIOT U
2 |Konrponsnas pabora |TpamuumonHas Texymuii konTpons  |KoHTponbHas, VK-1.1., VK-1.2,,
obpazoBarenpHas CPC YK-1.3.
TeXHOJIOTHS
3 |Konnokeuym TpanuuyonHas Texymmii koutpons  |IIpaktiyeckue  [VK-1.1., VK-1.2.,
obpazoBarenbHas VK-1.3.
TEXHONOT U
4 |Cobecenoranue WHrepakTuBHAsA Texymuii koHTpons  |JIekipu VK-1.1., YK-1.2,,
obpa3zoBarenpHas VK-1.3.
TEXHOJIOT U
5 |PacuerHo-rpaduuecka |TpanuupoHHas Texymuii koutpons  |CPC VK-1.1,, VK-1.2,,
1 pabota obpa3zoBarenbHas VK-1.3.
TEXHOJIOTHS
6 |PazHoypoBHeBble TpanuuuonHas Texymuii kouTpoas  |CPC VK-1.1., YK-1.2.,
3aJla4y ¥ 3aJaHus obpazoBarenpHas YK-1.3.
TEXHOJIOTUS
7 |Tect HudopmarmonHo-ko |[IpomexyToynas 3auer VK-1.1., YK-1.2.,
MMYHHKAllMOHHas  |aTTecTalus VK-1.3.
oOpazoparenpHas
TEXHOJIOT U

4.2 Bonpocsl K 3K3aMeHY (3a4eTy)

Ilepsas rpynna nepuona arrecranun (3k3ameH) - ounas ¢opma (1 cemectp)

1. Pewuenue cucteM uHeHHBIX ypaBHeHHH 1o popmynam Kpamepa, MeTonoM 06GpaTHOM MaTpHIIbL, METOIOM
I"aycca.

2
3
4
5
6
7
8

9

10. KpuBele BTOpOro nopsaka (amiumrc, runepoona, napabona), ux CBOMCTBA.

1

. JIuneitnnie Orne€panuy Hal BEKTOpaMU.

. IIpoexuus BekTopa Ha OCh, CBOMCTBA MPOEKLMI

. JlelicTBUA HaJ BEKTOpaMH, 3aJaHHBIMH KOOPAMHATAMM.
. CxanspHO€ NPOM3BENEHHE BEKTOPOB.

. BextopHO€ nponzBeneHne BEKTOPOB.

. CmelaHHOE NPOU3BEIeHHE BEKTOPOB.
. IIpsmas Ha NIOCKOCTH (Pa3NUYHBIE BUIBI YPABHEHMI).
. ITapannensHOCT U MIepHeHAMKYIIPHOCTh IPAMBIX, YIOI MEXKAY IPSIMBIMU. PaccTosiHie OT TOYKU JO IPSIMO..

L.

ITnockocTs (pa3snuyHbie BUAB! YpaBHEHHMI).
12. lIpsamas B npocTpaHcTBe. PaznuuHele BUIBI ypaBHEHHMI TIPAMOi
13. Pewenue 3agau no reme "JluHeiinas anrebpa”

14. Pewenne 3ana4 no Teme "PelueHue cucrem JTMHENHBIX ypaBHeHHN"
15. Pewenne 3ama4 no teme "BekropHas anreGpa”

16. Pemenue 3amay o Teme "CxanspHoe NPOU3BENEHHE BEKTOPOB"

17. Pewenue 3ana4 no teme "BeKTopHOE U CMELIAHHOE POU3BEIEHUE BEKTOPOB"

18. Pemenne 3anay o teme "IIpsmas Ha mockocTu"




19.
20.

Pemenue 3anay no reme "Kpubie Broporo nopsaxa"
INapannensHOCTH U MEPIEHAUKYIIPHOCTD IOCKOCTEH, YTl MeXy IJIOCKOCTAMH. PaccTosHue OT TOUKHU [0

IIJIOCKOCTH.

21.
22.

Pemenue 3anad no teme "Ipsimas B mpocTpaHcTse"
Pemenne 3ana4 no teme "JIuneiiHas anre6pa’

Bropas rpynma nepmoaa arrecraunn (3a4er) - ounas gpopma (2 cemectp)
1. DnemenThI NOBENEHMS QYHKLMHU: 0ONACTh ONpeaeIeHus, 00IACTh 3HAYEHUH, YETHOCTD, TIEPHOXHYHOCTb,

MO-

0 NN LK bW

HOTOHHOCTB.

. Ilpenen gpynkuum u npenen nocienoparenbHOCTH. Teopema o npenenax.

. BeckoneyHo Manble 1 6eCKOHEYHO GOMBIINE BETHIUHBI, X CBOUCTBA, CBA3b MEKTY HUMH.

. CpaBHeHre GeCKOHEYHO MalbiX ¥ OECKOHEYHO GONBIINX BeuunH. [[pUMEHEHME K BBIYUCTEHHUIO TIPEIesIOB.
. 3aMeuarenbHbIe Ipeaebl.

. HenpepeiBHBIE hyHKIMH (OTpeeneHue, CBOMCTRA).

. Pazpeienbie dpynkuun. Kinaccuduxauus Touek paspriba.

. ITonATre NpOH3BONHOM, €€ FeOMETPUYECKHIA U PUBHYECKHUIM CMBICI.

9. I[IpousBogHbIE CyMMBI, IPOU3BENESHHMS, YACTHOTO (DYHKIMIA.

10.
I1.

12.

13
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.

ITpousBonHsle CIOXKHOM U 0OpaTHOM (GYHKIIMIA.
ITpousBonHas HestBHOM QyHKUHM
Jlorapudmuueckoe nuddepeHuMpoOBaHHE.

. HCCJIG,Z[OB&HI/[G (byHKIlI/II/I Ha MOHOTOHHOCTB, S3KCTPEMYMBI.

Hccnenosanne QyHKUMU Ha BHIMYKIOCTb, NEPEruo.

AcumnroTa K rpaduKy QYHKIMM.

061uas cxema uccienoBaHus QyHKIMH

ITepeooOpa3Has 1 HeONpeNeICHHBIM HHTErPaJL.

OCHOBHBIE METO/IbI HHTETPUPOBAHHSA: HEMIOCPEICTBEHHOE, 3aMEHbI [IEPEMEHHOM, HHTErPUPOBAHHE 110 YACTSIM.
OcHOBHbIE METO/IBI HHTETPUPOBAHHS: HETIOCPEICTBEHHOE, 3aMEHBI [IEPEMEHHOM, HHTErPUPOBAHHE [0 YACTSM.
OrnpeneneHHbI HHTErPAT M €r0 CBONCTBA.

. ®opmyna Herorona-Jleiibuuna.

I[IpunoxkeHus onpeneneHHOro HHTErpaia B FEOMETPUH.

DYHKLIUH HECKOJIBKHX NEPEMEHHBIX

YacTHele NPOU3BOAHBIE, FEOMETPUYECKHN U QU3UYECKHI CMBICIT.

YacTHble IPOM3BOIHBIE BHICIIUX TMOPSAKOB. Teopema 0 HE3aBHCHMOCTH CMEIITAHHBIX TIPOM3BOIHBIX 2-0r0

MopAAKa OT nopsaka AU hepeHUHPOBaHUS.

26.
27,
28.
29.
30.
31
32.
33
34.
35.
36.
37.
38.

4.3

IToBepXHOCTH BTOPOro MOpsIKA.

Pemenue 3anay no reme "Tpenens!"

Pelenye 3aqau no BBEIEHUIO B MATEMATHYECKHUI aHATIN3

Pewenue 3anaq no Teme "IuddepeHunanbHoe HCUUCTEHHE OIHOM NepeMeHHON"

Al

Pewenue 3anaq no reme "IlonHoe uccnenosanue GyHKIMH

. Pemenue 3amad no teme "Onpenenennsiii uaTerpan”

Pewenve 3anay no reme "®yHKUNH HECKONBKUX NEPEMEHHBIX"

. KacarenbHas miockocty u HOpMaJIb K [NOBEPXHOCTH.

PackpeITHe HeonpeneneHHOCTeH.

Hccnenosanue Ha HENPEPBHIBHOCTE AIEMEHTAPHBIX M HE3IEMEHTAPHEIX (GYHKIHMIA.
ITpusnoxeHus onpeeleHHOTO HHTErpajia B FeOMETPHH.

Peuwenue 3anay Ha npocTeiiiiie METONbI UHTErPUPOBAHUS

Pewenue 3ana4 no teme "Heonpenenennpie uHTerpans”

TexHOoIOrus BLIABJICHHUSA YPOBHSA OCBOCHMSI JHCIMIIJINHBI

TexHoMOrMs BBIABIEHHS YPOBHS OCBOCHHS AMCLMILIMHBI PUBOTHUTCS B (hOHIE OLEHOUHBIX cpeacts (POC).
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5. VYEBHO-METOJUYECKOE ¥ HH®OPMAIIMOHBHOE OBECIIEYEHUE OCBOEHMS
JTACITAILIAHEI (MOXYJIST)

5.1. OcHoBHasi ¥ JONOJTHUTEIbHAN JIHTEPATYPA
OcHoBHas auTEparypa

1. Jlynry, K. H.  Bpricimas maremaTuka. PykoBoncTBO K pelueHHro 3aad : y4e6. mocobue Ais By30B IO TEXH.
coeu. Y. 1/K. H. Jlynry, E. B. Makapoe ; nox pea. B. [I. Kynuesa ; M-Bo o6pasosanus P®. - 2 € U31., MCIIp. -
Mockga : @usmariut, 2005. - 214 c. - ISBN 5-9221-0581-7 : 113.00.

2. [Tucemennsiii, 1. T. Koncnekr nexumii no Beiciueil Mmaremaruke : nondsii Kype / JI. T. IlucemenHsIiL. - 10-¢
3., ucnp. - Mocksa : AMPUC-nipecc, 2011. - 604 c. : u. - (Beicwee obpazoanue). - ISBN 978-5-8112-4351-8 :
389.00.

3. UnmveunyaneHble 3a1anus 0o Beiciuei Marematuke. Yacts 1. JIuHeliHas u BeKTOpHAs anrebpa. AHanuTHdecKas
reometpus. JludpdepennuansHoe ucumcaenne GyHKIHN OQHON HepeMeHHOM [DnekTpoHHbIi pecype] : yuebHOe
noco6ue / A. I1. Pabyuxo [u ap.]. - UnauBuayansHble 3a1anusno Beiciieil Maremaruxe. Yacts 1. Juueiinas u
BeKTOpHasl anrebpa. AHanuTU4eckas reomeTpus. JuddepenunansHoe neancnenre GyHKUMIA OOHON NepeMEeHHOM ;
2017-02-24. - Musck : Beiuiimag mxona, 2013. - 304 c. - ISBN 978-985-06-2221-1.
(http://www.iprbookshop.ru/20266.html)

4. Yepuenko, B.JI. Beicmmas MaremaTuKa B IpuMepax U 3anagax. Tom 1 [OnekTpoHnsii pecype] : yueGHOe
noco6ue / B. JI. YepHerxko. - Beicuas Matemaruka B npumepax 4 3agadax. Tom 1 ; 2020-03-02. -
Cankr-IlerepOypr : [Tonurexuuka, 2016. - 713 c. - ISBN 978-5-7325-1104-8.
(http://www.iprbookshop.ru/59550.html)

JononHnTeNbHAS TATEPATYpa

1. bapun, . . Beicinas maTemaTuka : yqyeOHHK JUIS CTYJ. €CTECTBEHHOHayY. criell. Ted. By3os / U. Y. baspun ;
Munucreperso o6pazosanus PO. - 3-e u3n., crep. - Mockea : Akanemus, 2002. - 616 c. - (Boiciee o6pazoBaHue).
- Bubnuorp.: c. 608. - ISBN 5-7695-0612-1: 88.00.

2. C60pHHK 3a0a4 1O BBICIIIEH MATEMATHKE : C KOHTPOIBHBIMH paboramu : 1 xype / K. H. Jlyury [u ap.]. - 2-€ u3n.,
ucnp. - Mocksa : Afipuc-nipecc, 2003. - 574 c. : wi. - [ISBN 5-8112-0225-3 : 74.00.

3. C6opHUK 3a/1a4 1O BBICILIEH MaTeMaTHKe : C KOHTPOIbHBIMK paboramu : 1 kype / K. H. Jlynry [u ap.]. - 3-e u3n.,
uenp. v non. - Mocksa : Aipuc-nipecc, 2003. - 576 c. - (Beicuree o6pasosanue). - ISBN 5-8112-0449-3 : 170.00.

4. COOpHUK 32124 1O BBICIIEH MaTeMaTHKe : C KOHTPOIBHBIMK paGoTamu : 1 Kype : yue6. mocobue aist By30B o
creu. B 0671. Texuuku u Texnonoruu / K. H. Jlynry [u ap.]. - 4-e usn. - Mocksa : Adipuc-nipecc, 2005. - 576 c. : w.
- (Beiciiee o6pazoBanue). - ISBN 5-8112-1498-7 : 111.00.

5. COOpHMK HHIMBHIYaIbHBIX 3a{aHMM MO BBICLIEH MaTeMaTuke : yueb. mocobue i By30B IO MHIK.-TEXH. CIIeLl. ©
B3 4. Y. 1/A. Il Pabymko [u ap.] ; mox o6mur. pex. A. I1. Pa6ywmko. - MuHck : Akagemuueckas kaura, 2005. - 271
c. - ISBN 5-339-00326-4 (u.1). - ISBN 5-339-00483-X : 283.00.

6. C60pHMK MHIMBUIYaNbHBIX 3aJaHHUH [0 BBICILEH MaTeMAaTHKe : y4eb. mocobue NI By30B 10 HHK.-TEXH. CIIeLy. :
B3 4. Y. 2/A. Il Pabymiko [u ap.] ; mox o6w. pen. A. I1. Pabywxo. - MuHck : Akagemuueckas kuura, 2005. - 352
c. - ISBN 5-339-00327-2 (4.2). - ISBN 5-339-00483-X : 312.00.

7. COOpHHK 3a/1au 11O BBICIIEH MaTeMaTHKe : C KOHTPOIBHBIMU paboramu : 1 Kypc : yueb. ocobue [is By30B 110

HaNpaBIIeHUsM U cnell. B 06, TexHuku 1 TexHonoruu / K. H. Jlynry [u ap.]. - 6-e uzn. - Mocksa : AUPHMC-npecc,
2007. - 576 c. - (Beiciuee o6pasosanwue). - ISBN978-5-8112-2326-8 : 290.00.

8. COOpHUK MHIMBHIYAIbHBIX 33JaHHUH 110 BBICLISH MaTeMaTuke : y4e6. Mocobue 11 MHX.-TeXH. Crell. By30B : B 3
u. 4. 1/ A.TI. Pa6ymko [u ap.] ; mox o6w. pen. A. I1. Pa6yiuko. - MuHck : AkageMudeckas kuura, 2007. - 272 c. -
ISBN 5-339-00326-4 (4. 1). - ISBN 5-339-00483-X : 240.00.

9. Co0opHUK MHAMBHIYaIBHEIX 3aJaHHil 1O BBICLISH MAaTeMATHKe : y4el. T0cobue A HHK.-TEXH. CIIell. BY30B : B 3
4. Y. 2 / A. T1. Pa6ymxo [u op.] ; mox o6w. pex. A. I1. Pabymko. - MuHck : Akanemudeckas kuura, 2006. - 352 ¢. -
ISBN 5-339-00327-2 (u. 2). - ISBN 5-339-00483-X : 240.00.

10. CoopHuK MHAMBHIYaNbHEIX 3aaHHH 10 BBICIISH MaTeMaTUKe : y4eb. 10coOue IS MHK.-TEXH. CIIel]. BY30B : B

34.Y.3/A.IL Pabymko [u ap.] ; nox o6w. pex. A. IT. Pabymko. - MuHck : Akazemudeckas Kuura, 2006. - 288 c.
- ISBN 5-338-00328-0 (u. 3). - ISBN 5-339-00483-X : 240.00.
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11. COopHuMK 3a1a4 MO BBICLIEH MaTeMaTHKe : C KOHTPOJIbHBIMH paboTamu : 1 Kypc : yueb. mocoGue s By30B 1O
HanpaBJIeHHsM H criell. B 00n1. Texuuku 1 TexHonoruu / K. H. Jlynry [u ap.]. - 7-e usn. - Mockea : AUPUC-npecc,
2008. - 576 c. : un. - (Beiciuee odpazosanue).- ISBN 978-5-8112-3019-8 : 164.00.

12. Beiciuas MaTeMaTvKa B yNpaKHEHHUSIX U 3aja4ax : B 2 4. : [yueb. mocobue mns By3oB]. U. 1 /I1. E. Tanko [u
ap.]. - 7-e uzn., ucnp. - Mocksa : Onukce : Mup u O6pazosanue, 2008. - 368 c. : u., Tabn. - ISBN
978-5-488-01681-1 (Onukc). - ISBN 978-5-488-01682-8(u. 1). - ISBN 978-5-94666-468-4 (Mup u OGpazoBanue).
- ISBN 978-5-94666-469-1 (u. 1) : 200.00.

13. bepman, I'. H.  COopHuK 3aa4 10 Kypcy MaTeMaTH4ecKoro aHasiusa : yue6. nocobue /I'. H. Bepman. - 22-¢
u3J., nepepad. - Cankr-IlerepOypr : [Ipodeccus, 2008. - 432 c. : un. - (Cneumanucr). - ISBN 5-93913-009-7 :
163.00.

14. bepman, I'. H.  C6opHuk 3aa4 no Kypcy MaTeMaTU4ecKoro aHanusa : yue0. mocobue ans Bysos / I. H.
bepman. - 22-e uzn., nepepad. - Canxr-IletepOypr : TIpodeccus, 2006. - 432 c. - (Cneumanuct). - [SBN
5-93913-009-7 : 139.00.

15. Knerenuk, I. B. COopHuMK 3a7a4 N0 aHAJIMTHYECKOM reoMeTpuH : y4eb. mocobue s Bry3os / JI. B.
Knerenuk ; mon pen. H. B. Ebumoga. - 17-e uzn., crep. - Cankr-IlerepOypr : IIpodeccus, 2007. - 199 c. : u. -
(Cneunanuct). - ISBN 5-93913-037-2 : 108.00.

16. Knerenuk, JI. B. COopHuk 3aia4 no aHaTMTHYECKOM reoMeTpHH : yueb. nocobue mis sry3os / JI. B.
Kunerenuk ; mox pen. H. B. Epumosa. - 17-e u3n., crep. - Cankr-Iletepbypr : [lpodeccus, 2009. - 199 c. : ui. -
(Cneumanuct). - ISBN 5-93913-037-2 : 170.00.

17. Beiciuas maTemartHKa [O1eKTpoHHBIH pecype] : yueGHoe nocobue / B. W. Topenos [ ap.]. - Beicias
maremaruka ; 2021-02-01. - Xumku : Poccuiickas MexayHaponHas akanemus Typusma, 2011. - 260 c.
(http://www.iprbookshop.ru/14278.html)

18. Yrmupx, I0.I.  Maremaruka [OnekTpoHHsIi pecype] : ydeGHoe nocobue / 0. I'. Yrupsk. - Maremaruxa ;
2017-09-17. - Omck : OMckuii rocynapcTBeHHbIi yHuBepeuTeT uM. .M. Jloctoesckoro, 2013. - 268 c. - ISBN
5-779-1546-7. (http://www.iprbookshop.ru/24896.html)

19. Yepnenko, B.JI. Beiciuas MaTemMaTHka B IpuMepax u 3anayax. Tom 2 [DnekrpoHHBIi pecypc] : yueOHOE
nocobue / B. JI. YepHeHko. - Bricias Maremarika B npumepax u 3agadax. Tom 2 ; 2020-03-02. -
Cankr-IlerepOypr : [Tonurexuuka, 2016. - 572 c. - ISBN 978-5-7325-1105-5.
(http://www.iprbookshop.ru/59560.html)

MeTtonnuyeckne yKkasaHust

1. Jlunelinas u BeKTOpHas anrebpa : METOI. YKa3aHus U y4el. 3aqanus aua Beex cren. / HoBocu6. roc.
apXUTEKTYp.-cTpouT. YH-T, Kad. Beicii. Mmatemaruki ; coct.: H. M. MakeiikuHa, JI. A. Baruna, JI. B. Bonpeuosa,
JI. C. Nynonanog. - HoBocubupcek, 2001. - 32 c. - 6.11.

2. IpakTukym mo guddepeHIHanbHOMY HCHUCTCHUIO GYHKLHU OXHOM JeHCTBUTENBHOM TEPEMEHHOM : METO.
yKasaHus 1J1s epBOro Kypca Beex cnell. u Gopm oOyuenus / HoBocub. roc. apXuTeKTyp.-CTPOUT. YH-T

(Cubctpun), Kad. Bicui. maremaruku ; coct.: E. H. Usamenko, JI. [1.Menenuora, O. H. Yamus. - HoBocubupcek :
HI'ACY, 2005. - 88 c. - 6.11.

3. Kapnaxos, B. 5. C6opHuk 3agau no eiciueii maremaruke [Dexrpounsiii pecype] : U. 1/ B. B. Kapnaxos, I1.
I1. Kono6os, A. M. Pamenckuii. - HoBocu6upck : HoBocubupckuii rocynapcTBeHHbIH
apXMUTEKTYPHO-CTpOMTENbHBIA yHUuBepcuTeT (Cuberpun), 95C ACB, 2015. - DnexrpoH. Tekcr. - ISBN
978-5-7795-0730-1. (http://www.iprbookshop.ru/68821.html)

4. Kappnakos, B. b. (xann. ¢us.-mar. Hayk, npo¢. ; HTACY (Cuberpun), kad. Beiciias marematuka). C6opHUK
3aja4 no ebiciel maremaruke. Y. 1/ B. b. Kapaakos, I1. I1. Kono6og, A. M. Pamenckuit ; M-Bo 06pa3oBanHus u

Hayku P®, Hosocu6. roc. apxurexryp.-cTpout. yH-T (Cuberpun). - HoBocuGupek : HTACY (Cuberpun), 2015. -
84 c. : mn. - ISBN 978-5-7795-0730-1 : 50.00.

5.2. Hcoons3yemble 6a3bI JAHHBIX H HHPOPMALHOHHbIE CPABOYHbIE CHCTEMbI

Tabnuua 5.1 Hcnone3yemoe nporpamMmmHoe obecneuyeHue

Ne Hanmvenosanue IoaTeepxneHue .
Konuvectso nuueHzuii
n/n HMH(OPMALIOHHBIX PECYPCOB JIULIEH3UH
1 2 3 4
1 |Windows 10 Education Azure Dev Tools for Teaching
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Tabnuua 5.2 Hcnons3yemere 6a3bl JaHHBIX W HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI

Ne Haumenoranue IlonTBepxnenue .
Konuuectso nmuueH3ui
n/n MH(OPMAIIMOHHBIX PECYPCOB JULEH3UN
1 2 3 4
1 |IMOODLE - Ilopran auctanuponHoro  |CeoGonHo pacnpocrpansemas BT 1 000
obyuenus HTACY (Cubcrpun)
2 |OneKkTpoHHO-O0MONMOTeYHAs cucTeMa HoroBop Ha mpenocTaBneHue
IPRbooks JocTyna K
3IEKTPOHHO-OUOTHOTEYHOM
cucreme IPRBOOKS ot
25.09.2020 Ne 5293/19
3 |Hayunas snekrpoHHas 6uOIHOTEKA CBobonHo pacnpoctpaHsemas BJ] 1 000

Tabnmua 5.3 Mcnons3yemble HHTEPHET-PECYPCh

Ne Hanmenosanue
Ccpuika
n/n HMH(OPMALIMOHHBIX PECYPCOB
1 2 3
1 [MOODLE - Ilopran auctanuuonsoro  |http://do.sibstrin.ru/login/ index.php
obyuenuss HTACV (Cubcrprn) :
2 |OneKTpOHHBIH Karanor OUOIHOTEKH http://mega.sibstrin.ru/MegaPro/Web
HI'ACY (Cubcrpun)
3 |9nexTpoHHEI pecypc yueGHOM http://window.edu.ru/

JMTEpaTypbl MUHHCTEPCTBA
obpazopanus PD

5.3. MeTozmqecxne PEKOMEHAALMHA IO OPraHu3aiu U3YUCHHS JHCIHITIMHbLI

Tabnuua 5.4 Mcnone3yembie 06pazosareibHble TEXHONOTMH

Ne HaumenoBanue o
w TexHOTOMMH Bun 3ansaTaii Kparkas xapakrepucruka
1 2 3 4
1. [Aymutopuele moTounsle 1 |MHbopMaumoHHbie tekuuy, |Ha TeKuusx: Hermoabp30BaHHe
IPYNIIOBBIE 3aHATHUS B IPaKTUYECKHE 3aHATHA MYJIETUMENUMHOTO NPE3eHTALIMOHHOrO
CHEeLHATH3UPOBAHHBIX 00opymoBaHuUs C IEMOHCTpaUHE
Kjaccax BUIEOPUILMOB, hoTOrpadmii, KOMIBIOTEPHBIX
npesesTauui, Ha npaxruyeckux 3auaTusx:
OCBOEHHME KOHKPETHBIX YMEHUH U HABBIKOB 110
TIPEAJIOKEHHOMY IIpeTIoaBaTeyieM ajrOpUTMY.
2. |Meton npoGiieMHOro [IpobnemHuble CamocTOATENbHOE H3YYEHHE CTYAEHTAMHU
U3JIOXKCHUS MaTepHaia JIEKIWH, IPAKTHYECKHUE Marepuana JeKIUU ¢ TOCIeayromei
3aHATHA Juckyccrel B aymuropuu. Oprasuzanus
yuebHOM paboTsl, HaNpaBlICHHAs HA PEIEHUE
KOMIUIEKCHOH y4e0HO-NI03HABATELHOM 3a1a4M
Ha NPAKTUUSCKUX 3aHATHIX.
3. |MurepaktuBHas dpopma Jlexuus-nuckyceus,

TIPOBEAEHUS 3aHATHN

Jlexkua-Oecena

Jlexuus «oOpaTHOM CBI3WY», MPENoNararomas
00Ccy KIeHHe CIIOPHBIX BOTIPOCOB,
BO3HHMKAXOIIMX MPU U3JIOKEHUH MaTepualia B
ayIUTOPHH.

Betpeun ¢ npencraBuTensiMu npodHiIbHbIX
KOMITaHUH, MOCEIIEeHNe CIELHATH3UPOBAHHBIX
BBICTABOK.
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JucraniuonHoe o0y4yeHue

CamocrosTensHas padbora,
KypcoBas paborta

CaMOCTOATENBHO H3yUYeHHE 00yYaroIUMHUCS
y4ebHOro MaTepuana B JUCTaHUHOHHOM
pexkume Ha noprase http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEHHS MaTepuaa ¢
MCIOJIb30BaHUEM TECTOBOM Oa3bl oprana
JMCTaHUMOHHOIO O0yUYeHHUS, KOHCYJIBTALMH 10
BBITIOJTHEHUIO MPAKTHYECKUX 3aIaHUM 1
KypPCOBOMY NPOSKTHPOBAHHMIO B on-line
pekuMe.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuua 6.1 — MatepuaibHO-TEXHUYECKOe 00ecneueHre JUCUMILTAHBI

HanmeHoBaHue cienanbHbIX *
NOMEIIEHHH U TOMeIeHUH 11
CaMOCTOSTETbHON paboThI

OcHanieHye creuyaibHbIX NOMEEHUH U NOMEILECHUH [J11 CaMOCTOSTENbHOM
paboTel

1

2

3naHue yyeGHOro KopIryca 1o

yn.Jlenunrpanckas, 113, 103 ayx.

(CPC)

[TomemeHue 11 CaMOCTOATENBHOM paboThI

KommnbrorepHoe o6opynoBanue: kommeiotep 11 wr.;O60pynosanue mis
y4eOHOro npouecca: JocKa ayauTopHas 1 mr.

OO61mee konuyecTBoO MecT: 11

3naHue yyeGHOTrO KopIyca 1o

ya.Jlesunrpanckas, 113, 122 ayn.

(Jlexnuwy, IpakTryeckre)

VuebHas aynuTOpHs IS IPOBEACHHMS 3aHATHI JIEKUMOHHOIO THIIA, 3aHATHI
CEMHHapCKOro THIIa, KypCOBOIO MPOSKTUPOBAHHUS (BBIMOJHEHHMS KYPCOBBIX
paboT), rpyNNoBBIX ¥ MHAUBUIYaJIbHBIX KOHCY/IBTALMIMA, TEKYIEr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALMH.

O6opynosanue 11 y4yeOHOro mpouecca: Jocka HHpopMauonHas 1 mr.
O6uee xkonuyecTBo mect: 100

3naHue yyeGHOro Kopmyca o

yn.Jlenunrpanckas, 113, 205 ayn.

(KonTponbhas, 3auer, DK3aMeH,
IIpakTudeckue)

VueOHas aynuTopus AJsS NPOBEACHUS 3aHATHIM JIEKIMOHHOIO THIIA, 3aHATUH
CEMHHApPCKOro THITA, KypCOBOIO NPOEKTHPOBAHHMS (BBINOJIHEHHUS KYPCOBBIX
pabort), rpynnoBbIX ¥ MHAUBUIYAIBHBIX KOHCY/IBTALUM, TEKYLUEro KOHTPO/IS U
MIPOME’KY TOUHOM aTTeCTaIMH.

OO61Iee KOJIUYECTBO MECT: 66

3naHue yuyeGHOro Kopiyca no

yn.Jleaunrpanckas, 113, 316 ayn.

(Jlexumn)

VueOHas aynuTopus A NPOBEACHUS 3aHITHIM JIEKLMOHHOIO THIA, 3aHATHI
CEMMHApPCKOro TUIA, KypCOBOIO MPOSKTUPOBAHHUS (BBIIOIHEHHUS KyPCOBBIX
paboT), rpyNMoBbIX U MHAMBUIYANIbHBIX KOHCY/IBTALUM, TEKYLIETO KOHTPOS 1
IPOMEXKYTOYHOM aTTeCTalHH.

VueOHble MOcOOUS: TUNCOBBIE MOCOOMS 3 LIT., HANIAAHbIE MTOCOOHS 5 IUT.,
npeaMeTsl HaTypHoro ¢onza 10 wr., monenu asis pucosanus 1 mr.;MeGens:
Mone6epT 30 WT., CTENNAKM I XPaHeHHS 4 LUT., HOAUYM I HaTyPHBIX
IMOCTAHOBOK 2 IIT.

O6imee konuuecTBo MecT: 30

3naHue yueGHOro Kopmyca rno

ya.Jlenunrpanckas, 113, 406 ayn.

(CPC)

[Tomerienue A1 caMOCTOATENBHOM paboTh

KomnerorepHoe obopynopanue: komnboTep 8 wt.;O60pynosanue amis
y4e6HOro npouecca: 10cka ayiuTopHas 1 mr.

O61wee kommyecTBo MecT: 11

3nanue yuyeOHOro Kopiyca o

yn.Jleaunrpanckas, 113, 412 ayn.

(KonrpornbHas, 3aget, Dk3ameH,
[Tpakrugeckue, CPC)

VyebHas aynuTOpus AN NPOBEACHHUS 3aHATHI JIEKLIMOHHOTO TUIA, 3aHATHH
CEeMUHAPCKOIO TUMAa, KypCOBOro MPOEKTUPOBAHUS (BBIMOIHEHHS KYPCOBBIX
paboT), rpyNIMOBBIX U MHAUBUIYAJIBHBIX KOHCYJIETALMM, TEKYLIEr0 KOHTPO/IS U
IPOMEXKYTOYHOMN aTTeCTaLMH.

KomnerotepHoe o6opyaoBaHue: komnbtotep 1 wmr.

OG1ee KOMMYECTBO MeCT: 42

3naHue y4eGHOro Koprryca o

yn.Jlenunrpanckas, 113, 413 ayn.

(KontponbHas, 3auer, Dk3ameH,
ITpaxtuueckue, CPC)

VuebHas aynuTopus A NPOBEACHHUS 3aHATHIM JIEKIMOHHOIO THIIA, 3aHATHN
CEMHHAPCKOTO THUIIa, KypCOBOrO MPOEKTUPOBAHUS (BBIIONHEHHUS KYPCOBBIX
paboT), rpyNMoBLIX ¥ HHAWBHIYATbHBIX KOHCY/IBTALMM, TEKYIIEro KOHTPONIS 1
IPOMEXKYTOYHOM aTTEeCTaLMK.

Komneroreproe o6opynoBanue: kommerorep 1 mr.

O6b1wuee konU4ecTBO MecT: 42

3paHue yueGHOro Kopiyca 1o

ya.Jlenunrpanckas, 113, 414 ayn.

(KonrtponbHas, 3ader, DK3aMeH,
ITpaxktnueckue, CPC)

VyebHas aynuTopus I/ NPOBEASHUS 3aHATUM JIEKIIMOHHOTO TUIIA, 3aHATUH
CEMMHAPCKOro THIA, KypCOBOIO MPOSKTHPOBAHKS (BBINOIHEHUS KyPCOBBIX
paboT), rpynnoBbIX ¥ MHAUBAIYAIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOIS 1
NPOMEKYTOUHOM aTTeCTaLMY.

KommbloTepHoe o6opynoBanue: kommnbrotep 1 wr.

OO61uee KOIMYECTBO MECT: 33

3naHue y4eOHOro Kopmyca no

ya.Jlenunrpanckas, 113, 415 ayn.

(KontposbHas, 3aver,
ITpaxkruyeckue, CPC)

VuebHast aynuTopusl A7 IPOBEASHHUS 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATUI
CEMUHAPCKOro THIA, KypCOBOro MPOEKTUPOBAHUS (BBIMONHEHUS KYPCOBBIX
paboT), rpyIIOBbIX U MHAMBUIYANbHBIX KOHCYTETALHI, TEKYLIEro KOHTPOJISA U
NPOMEKYTOYHOM aTTeCTalMy.

O01mee xonuuecTBo MecT: 39
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3paHue yaeOHOro Kopiryca 1o
ya.Jleaunrpaackas, 113, 419 ayn.
(Jlexiumn)

Vuebnast ayquropus 1Uis MPOBEACHUS 3aHATHH JIEKIIMOHHOIO THIIA, 3aHATUH
CEMHMHApPCKOT0 TUIA, KyPCOBOIO MPOEKTHPOBaHHUS (BBITOJTHEHUS KYPCOBBIX
paboT), rpyNMOBBIX ¥ HHIUBUIYATbHBIX KOHCY/IBTALMM, TEKYIUErO KOHTPOJIS U
NPOMEKYTOYHOH aTTeCcTalyu.

KommnbrorepHoe o6opynoBaHue: orprexuuka 1 wmr.

O61ee konmuuecTBo MecT: 120

3naHue y4eOHOro Kopiryca o
yn.Jlenunrpaackas, 113, 428 ayn.
(OxzameH, Jlexunn)

VyebHas aymuTopus /i IPOBENESHMS 3aHATHMN JEKUMOHHOTO THIIA, 3aHATUH
CEMHMHAPCKOro THIIA, KypCOBOTO NMPOEKTUPOBAHUS (BBIMOIHEHHUS KYPCOBBIX
paboT), rpynnoBbIX ¥ UHIMBUIYaTbHBIX KOHCY/IBTAL|H, TEKYLIEr0 KOHTPOJIS U
TIPOMEXKYTOYHOM aTTECTALIMH.

KomnerotepHoe 060pynoBaHue: MOHUTOP 1 1IT.

OO1ee KOIMYEeCTBO MecT: 99

* CrneumanbHble TOMEIIECHHS — Y4eOHbIe ayIMTOPHH TS TIPOBEICHUS 3aHATHI NEKLMOHHOTO THIIA, 3aHATHIH
CEMMHApPCKOr'0 TUIA, KypCOBOIO MPOEKTUPOBAHUS (BBITIOTHEHHUE KYPCOBBIX paboT), FPYIMIOBLIX U
MHIUBUIYAJIbHBIX KOHCYJIBTALMH, TEKYIIIETr0 KOHTPOJISA U NPOMEXKYTOYHOM aTTeCTalliH, a TaK XKe MOMEIIEH s I

CaMOCTOSTETIBHOM PaboThI

ABTOp-pazpaboTyrk (BeXyILHii IEKTOP) m Qv/w)/ Mé 10.A YupkyHoB

(_r/émﬁcb) DdUO
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