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1. TACHIOPT PABOYEM IIPOI' PAMMBI JAACHUATLINMHBI
Tabnuua 1.1 OcHoBaHMe I peanu3auyy JUCIUATLTHHbL

Kon HanpapneHHs MOArOTOBKH/ CHIENHATBHOCTH 07.03.04
HanpapneHue noaroToBku/ crneuyansHOCTh I"'pagocTpourenscTBo
YpoBeHbs 06pazoBaHus bakanappuar

I'on paspaboTku/06HOBIEHHS 2021

Ta6mrua 1.2 CTpyKTypa JUCLMIUTAHGI B COOTBETCTBUM C Y4EOHBIM IUTAHOM

Bunpl yueOHO# paboThI, BKIIOYAs CAMOCTOSTENBHYIO

Dopma oOyueHus:

paboTy 00yYarOIIHXCs U TPYIOEMKOCTS JUCLIUTLTHHEI Oo4YHas OYHO-320YHAad 3204Has
TpynoeMKoCTh AUCLIMITTHHEL 334ETHBIX STUHUIT 6

aKaJeMUIeCKUX

qa:(z)[B 216
Konrakthas pabora, |AymuropHas JIEKIIUH 34
4qac NPaKTHYECKUE 36

3aHATUA

nabopaTopHBIi

NPaKTUKYM

BueaynuropHas
CamocrosTenbHas pabora, yac 146
Tabnuua 1.3 ©opMbl KOHTPOJIS JUCLMIUTMHEL
Cemectp Dopma 00yueHHs:
1 hopMa KOHTPOJIs OYHas OUYHO-3a0YHaA 3a04Has

IIEPUOABI KOHTPOJIS 1,2 cem
9K3aMeH (bl) 1 cem
3a4€T (BI) 2 ceM
KypcoBas paboTa
KypCOBOI IPOEKT
VHIMBHYyaIbHOE 3aJaHie (KOHTpOIbHas paboTa) 1,2 cem

Tabnuua 1.4 Bumsl caMOCTOSTENEHOM paboThl

. ®Dopma 0OyueHus
Bun camocTosTensHO#M paGoThl Bun 3ansaTus Tun neprona
OYHast OYHO-320YHAs | 3a04Has
Teopernueckoe
INoaroroBka k JeKIHIM Jlexuuu
o0yuenue 40
IMoaroToBka k MpakTHYECKUM Teopetuueckoe
IpaxTuyeckue
3aHATUAM o0y4eHue 40
BeironHenue KOHTPOIBHOM Teopernueckoe
KoHnTponbHas
paboThI obyueHue 20
OK3aMeHaIHOHH
INoaroroBka k 3auety 3aver
bI€ CECCUU 22
OK3aMeHalHOHH
IToaroToBka k aK3aMeHy OK3aMeH
BIE CECCHH 24
Hroro 146




2. OEJb OCBOEHUA JUCIIATLIAHBI

2.1. Ienn | 328298 OCBOCHH S AUCIHHIIMHBI

BOOPYXHTb GakaaBpa MaTeMaTUYECKMMH 3HAaHHUAMH, HEOOXOXMMBIMH [Tl H3y4YEHHS pAaa OOIeHay HbIX
JUCUMIUTHH ¥ JUCLMIUTHH PO ECCHOHAIBHOrO LIUKIIA;
0 cospate GpyHHIaAMEHT MaTEMaTHYECKOrO 0Opa3oBaHuUsI, HEOOXOUMBIH s MOMYYeH s MPO(ECCHOHATBHBIX

KOMIIETEHIIMH OakanaBpa-apXUTeKTOpa;

L] BOCIIMTaTh MaTEMATHYECKYIO KyJIbTYpPy ¥ MOHUMAaHHE POJIA MaTeMaTUKH B PA3IHYHBIX chepax

npodeCcCHOHANBHOMN AeSTENBHOCTH.

3aiauy OCBOEHUS JUCLIUILUTUAHBL:
1.0

Cd)OpMHpOBaTB 3HaHHA U HABBIKH, HCO6XO,Z[PIMBIC IJIsL I3YYE€HHA pana l'IpO(l)eCCI/IOHa.HBHLIX OUACHUIUTHH

2.0 NpHMBHTbL HaBBIKK HCTIONH30BAHUS MATEMATHYECKOrO anapara yis pelleHus HHKEHEPHbIX 3a1ad;

3. PazpuBaTh TOrMUeckoe MBILLICHHE X TBOPYECKHIA OAXO K PEIEHHIO MPO(eCCHOHATBHBIX 3a1a4.

IIporpamma cocTaBneHa B COOTBETCTBUH ¢ TpeGoBaHMsIME DenepantsHOro rocy1apcTBEHHOTO 06pasoBaTeTbHOIO
CTaHZapTa BHICLIETr0 00pa3oBaHus MO HANPaBJIEHHUIO IOATOTOBKH / CIELMAbHOCTH ' paiocTporTenbeTBO.
IIporpamma cocTagiena ¢ y4&ToM peKOMEHIaLMi IPUMEPHON OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbI BBICLIErO
00pa30BaHus MO HATIPABIIEHHIO TIOATOTOBKH/CIIEUATBHOCTH [ paIOCTPOUTENHCTBO YTBEPKIASHHOM

2.2. IlepedeHr NIAHAPYeMbIX Pe3yIbTATOB 00y4YeHHs N0 NUCHANIAHE (MOY.II0), COOTHECEHHDIX €
NJIAHHPYEMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrpaMmebl

Tabnuua 2.1 IlepeueHs MIaHUPYEMBIX PE3YJILTATOB OOYYEHHS MO JUCLIUILTHHE

Kon v HauMeHOBaHHE KOMIIETEHLIHH
(pe3ynbTaT OCBOEHHS)

Kon n HammeHnoBaHue HHAHUKATOpa JOCTHXKECHHA KOMIICTCHLIMH

VK-1. CnocobeH ocymiecTBIsATh MOKCK,
KPUTUYECKHIA aHAIN3 U CUHTE3
UH(OpPMAIUH, IPUMEHSATH CUCTEMHBIH
NOAXOJ IS PEIIEeHHUS IOCTABIEHHBIX
3anay

VK-1.1. Asanusupyert NpUHLHMIBI cOopa, 0TO0pa 1 0606IIEHKS
uHbOpMAaLHH

VK-1. CnocobeH oCyecTBIATS HOUCK,
KPUTHYECKHI aHATHU3 H CHHTE3
UH(pOpMaLWH, IPUMEHATh CHCTEMHBII
NOAXOA AJIS PeLIeHHs MOCTABICHHBIX
3agay

VK-1.2. CooTHOCHT pa3HOPOMHEIE SBICHUS U CHCTEMATH3UPYET HX B
pamKax U36paHHbIX BUIOB MPO(ECCHOHAIBHOM NESTEILHOCTU

VK-1. Cniocoben ocyecTBIsATE MOMCK
KPUTHYECKHI aHaIU3 U CHHTE3
UHGOpPMaLKY, TPUMEHSATH CUCTEMHBIH
NOIXOA AJISL PELICHUS TOCTABJIEHHBIX
3amayq

2

VK-1.3. IMeeT npakTUUeCcKHii OnbIT paboTsl ¢ HHGOPMALHOHHBIMH
o0bekTamu U ceThio FHTepHeT, onbIT 6HGIMOorpaduueckoro moucka,
CO37]aHHs HAYYHBIX TEKCTOB

Tabnuua 2.2 — [InaHupyemeie pe3ybTaThl OCBOSHHS NUCLHMILTHHEI 00pa3oBaTeNbHON MPOrpaMMBI

Kon u HamMeHOBaHHE HHOUKaTOopa
JAOCTHIKCHHA KOMIIETECHUHH

HaumenoBanue mokasarens oueHuBaHus (pe3yabTaTa 06yYeHHs Mo
JUCUUILUTHHE)

1

2

VK-1.1. Aranusupyer npuHumns! c6opa,
oT60pa U 06061mEeHus UHPOPMALIUH

3naet: YK-1.1. MeTOnMKY BBISBICHHS CHCTEMHBIX CBA3EH H
OTHOIIEHUH MEXIy U3y4aeMbIMH SBICHUAMH, IPOLIECCAMH H/HIH
00BEKTaMH Ha OCHOBE MPUHATOM MapagurMbl

Vmeer: VK-1.1. BeBnsaTe quanekTiueckie U GopMaibHO-TOrHuecKie
NIPOTUBOPEYHS B AHATU3UPYEMOH HH(POPMALIMH C LIENBIO ONpeNeIeHUs
ee JOCTOBEPHOCTH

Hmeer naspiku: YK-1.1. @opMupoBaHus U apryMeHTHPOBAHHS
BBIBOJIOB M CY>KI€HU#, B TOM YUCIIe C IPUMEHeHHeM GuIocopckoro
MOHATHHHOTIO armapara




VK-1.2. COOTHOCHT pa3sHOpOAHEIE
SIBJICHHMS M CUCTEMaTH3UPYeT UX B
paMKax U30paHHBIX BUAOB
npodeCCUOHANTBHOM AEATENLHOCTH

3uaet: YK-1.2. MeTonsl CHCTEMHOTO MOAXOA NS PENIeHHS
IIOCTaBJICHHBIX 33134

Vmeer: VK-1.2. JIOTHYHO U HOC/IENOBATEIBHO U3NIAraTh BBISBICHHYIO
MH(QOPMAIAIO CO CCHUTKAMY Ha HH(OPMALMOHHbIE PECYPCHI

Hmeer napbiku: YK-1.2. BEIIBIEHHS CHCTEMHBIX CBA3€H M OTHOLICHH
Mexc):[y H3y'-laeMI>IMI/I SABJICHHUAMM, npoueccaMH H/I/UII/I 06’BCKTaMI/I B
obnacTi npodecCHOHATBHOM NeATeTLHOCTH

VK-1.3. UMeeT npakTHyecKuii OnpIT
paboTe! ¢ HHGOPMALMOHHBIMU
00BeKTaMu U ceTbio MHTEpHET, ombIT
6ubnuorpaduueckoro moucka, co3qaHus
Hay4HBIX TEKCTOB

3naetr: YK-1.3. Ilpunmumsl BeI60pa HHGOPMALMOHEEIX PeCypPCOB AT
NIOKCKa MH(OPMaIMH B COOTBETCTBHH C NIOCTABIEHHOH 3a1a4eit

Ymeer: YK-1.3. IIpoBoaMTb OLIEHKY COOTBETCTBHS BEIGPAHHOTO
pecypca KpUTEpHAM IOTHOTHI U 4y TEeHTHYHOCTH

Nmeer napeiku: YK-1.3. Cucremarusauuu 0GHapyKeHHOM
HHGOPMALMH, IOyYSHHON U3 Pa3HBIX HCTOYHHKOB, B COOTBETCTBHH C
TpeOOBaHUAMH M YCIIOBHAMHM 3aJa49M

Hugopmanms o BBISBIEHUH Pe3yIBTATOB OCBOCHHS! MCLMILTMHEI IPEACTaBNeHa B DOHJIE OLEHOYHBIX CPECTE TI0
aucuurumne. Iacnopr ®OC npencrasnen B paznene 4 PITI.

Ipumeyanue: ®OC paspabateisaetcs kak npuioxkenue k PIIJI B cootsetcteun ¢ [onoxeruem o ®OC,
YTBEPKAEHHBIM JIOKATbHBIM HOPMATHUBHBIM aKTOM.




3.1.

3. COAEPKAHUE JUCIUITIINHBI

Templ yueGHON AHCHUNIHHEDI (JEKNHOHHBIE 3AHATHS)

Tabauua 3.1 TeMbl TEKIMOHHBIX 3aHATHIH

Ne i/mt

Haumenosanue
paszgena
JTMCIMIUTHHEI
(Mo-Iyss)

Tema u COOCPXKKAHHUC JICKIIMOHHOI'O
3aHsA-THA

Komnuyectso 4acos o gopmam

o0y4eHus

KoHrT. pab

Cam. pab

3a04yHas

2

3

WU | OYH.-3a04YHas

& | OYHasa

~ | OUHasa

(=)

G0 | OYH.-3a04YHas

\o | 3a04YHaA

IlepBas rpynma
nepuoaa
aTTecTaNuu
(3x3ameH)

ouHas gopma (1 cemectp)

Ja—

Jluneiinas anreGpa

Marpuupl 4 onpeneTUTeN .
AnrebpandecKkue ornepaniy Hax
MatpHuamMu. OnpenenuTeny BTOporo,
TPETHETO U N-TO MOPSAIKOB M UX CBOMUCTBA.
MuHopE! U anredpanyeckue JOMONHEHH .
O6patHas MaTpuua.

Jluneiinas anrebpa

CucreMbl IMHEHHBIX YpaBHEHHUH.
Ob6patHas mMarpua. CHCTEMBI TMHEHHBIX
anrebpanyeckux ypaBHeHuit. Pemuenue
CHCTEM C IOMOLIBIO 0OPaTHON MaTpPHLIBI

Bexropnas anrebpa
M aHATUTHYecKas
reoMeTpus

Bexropel. JIuneliHble onepaiuu Ha
BekTopamu. CKalspHble H BEKTOPHbIE
BeTMYHMHBL. BekTOp Kak HanpaBiIeHHbIH
orpe3ok. CBoOoaHBIE BEKTOPHI. [ITiHa 1
Harnpasienue Bekropa. Komumuneapseie
BEKTOpPHI. PaBEHCTBO BEKTOPOB.
Honp-BexTOp, €qMHUYHBIH BEKTOP.
JluneiiHple onepalyy HaJl BEKTOPAMH.
ITpoekuus BEeKTOpa Ha OCh, CBOMCTBA
npoekuui. KoMIiaHapHbie BEKTOPEL.
KoopnunaThelil MeTox 3a1aHus
cBoboaHoro Bekropa. KoopauHarHsie
OPTBHI.

Bexropnas anre6pa
U aHATUTHYECKas
reoMeTpHs

Bexrops!. JIuHeliHble onepauy Ha
BekTopaMu. CKanspHOe NPOU3BENACHHE.
BripaxxeHHe CKaIspHOTo MPOU3BEISHHUS
Yyepe3 NPOEKLHMIO BEKTOpa Ha BEKTOP.
CaolicTBa CKaJIIPHOTO NMPOU3BENCHHM.
VcioBre nepneHauKyIIpHOCTH OBYX
BEKTOPOB. Beruucnenue yrna Mmexmy
JBYMs BeEKTOpamH. Momyns BekTopa.
BeipaxxeHue CKaJISIpHOTO NPOU3BENECHHUS
Yepe3 KOOPAUHATBI IEPEMHOKAEMBIX
BEKTOPOB.




Bekropnas anredpa |BekropHoe u cMelaHHOe MPOU3BEICHHE 2 2
U aHAJIUTHYECKas BEKTOPOB. [IpaBrie U NeBbIe TPOHKI
reoMeTpHUs HEKOMILIaHAPHBIX BEKTOPOB. BekTopHOE
TIPOM3BEICHHE BEKTOPOB U €r0 CBOMCTBA.
DU3UYECKUI CMBIC] BEKTOPHOTO
npousseneHua. BextopHoe nmpousBeneHue
B KOOpAMHATHOH dopme. IIpumenenwve x
peLuenHIo 3aaa4 (Iuiomanb
rapaiesiorpaMMa M TpeyroibHHKa,
YCJI0BHE KOJUIMHEApPHOCTH).
CMemaHHOe IPOU3BEICHHE, IO CBONUCTBA,
reOMETPHYECKas MHTEPIPeTaLHs.
Brraucne
Bekropnas anrebpa |IIpsmast Ha WIOCKOCTH. Y paBHEHUS 2 2
Y aHATATHIECKAs NPSAMOA: C YTIIOBBIM KO3 (PHULHEHTOM,
reoMeTpus MpOXOAsALIEH Yyepe3 JaHHYIO TOUKY C
3aJaHHBIM YIJIOBBIM K03 duimeHToM,
yepes IBe TOYKH, B OTpe3Kax, oduiee.
Vron Mex iy NpsAMBIMH, YCIOBUS
NapauleIbHOCTH Y MEPIEHAUKYISPHOCTH
npsMeiX. PaccrosHue oT Touku 10
MpAMOiA.
Bexropras anrebpa |Kpusbie Broporo nopsaka. Kpussie 2 2
U aHATIUTHYeCKas BTOPOIrO MOpsAAKA Ha TIIOCKOCTH.
reOMEeTpUs Kanonnueckue ypaBHEHUs OKPYKHOCTH,
3IUIMIICA, THNIepOOITBI, Mapabosbl.
OneMeHTHI KPHMBBIX: OCH, BEPLIMHbI, LEHTP
CUMMETPHH, HOKYC, SKCIIEHTPHCHTET.
Hccnenosanue kKaHOHMYECKHX YPABHEHMIA,
nocTpoeHue kpuBblx [lapamerpuueckoe
3aJjaHue TIIOCKUX KPUBBIX.
Bexropnas anrebpa (IL1ockocTs B mpocTpaHcTBe. YpaBHEHHs 1 2
U aHAJTUTHYeCKast IUIOCKOCTH B IIPOCTPAHCTBE: 00IIee,
reoMeTpus NpOXOAsIIeH Yepe3 TPH TOUKH, B
OTpe3Kax. YroJj MeXMIy IUI0CKOCTSIMH.
VcnoBus napaniensHOCTH |
NEPNEHIUKYIIPHOCTH IIOCKOCTEH.
PaccTosHUe OT TOYKH [0 MIIOCKOCTH. .
Bexkropnas anrebpa |IIpsivast B mpoctpancTee. YpapHeHHsA 1 4
U aHaTUTHYECKas IPSAMOM B IPOCTPAHCTBE: BEKTOPHOE,
reoMeTpus KaHOHMYECKHUE, TapaMeTpUIeCKHe,
IIPOXOAALIEH Yepe3 JBE TOUKH. Y CIIOBUA
NapajuIeIbHOCTH YU NEPNeHINKYISPHOCTH
npaMbIX. B3anMHoe pacnionoxenue
NPAMOH U IIIOCKOCTH
HUTOro 16 20
IlepBas rpynma
nepuoaa
arTecTanuu
(3x3amen)
Bropas rpynna ounas ¢opma (2 cemectp)
nepuoaa

aTrecTanuu (3a4er)




—

Beeneunue B
MaTeMaTHYECKHUI1
aHanus

Ipenen dynkuun. TeopeMsl o mpenenax.
3ameuaTensHble npenensl. [lonsTue
OKPECTHOCTH TO4KH. OnpenencHue
dyHkIuH. Crioco0b! 3a0aHus QYHKIHH.
O6nactu onpeneneHus U 3HaYEHHIA,
rpaduk. DNeMeHTEI OBeIEeHHUS
(MOHOTOHHOCTB, YETHOCTS,
NEPHOJUYHOCTD, OTPAaHUYEHHOCTH).
IIpenen ¢pyHkIMM B TOUKE.
I'eomerpuyeckas MHTEprIpeTaLMS
npezena. . [lonstue 6eckoHeyHO MaTOM U
OeckoneyHo 60mpInoif BemurH. CBOMCTBA
OeckoHeuHO ManbIX. CBsI3b MEXIY

JudbdepenupansHoe
HCYHCIIEHHE
$yHKUMA oHOM
TIEpEMEHHOM

INonsTue npousBoaHOIM, ee
reOMETPHIECKUH 1 QU3MYECKHt
cMbIC.3a]a4yM, NPHBOISIIME K TIOHATHIO
npou3BOAHON. PU3NYECKU 1
F€OMETPUYECKUI CMBICI IPOM3BOIHOM.
VpaBHeHus KacaTeIbHOW U HOPMAJIH K
IIocKo¥ kpuBoi. Ilonsrue
nuddepeHLEpyeMocTH QYHKUMH, CBA3b
MEXXy HENPEPBIBHOCTHIO U

I hepeHIPYEeMOCTBIO OYHKIHH.
ITpou3sBoaHbEIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yskupii. [TpousBoaHas CyMmbl,
NpOoU3BENEeHNUs, YacTHOT 0. IIpousBoaHas
CIIOXKHOM byHKuMK. [u

Hccnenosanue
byHKUMi 1
NIOCTPOEHHE
rpaduKoB

Hccnenosanue GyHKIMI NpH OMOIIA
npou3BoJHOU.OCHOBHBIE TEOPEMBI

A depeHINaTEHOTO HCUHCTIEHHUS.
Obmas cxema uccnenoBanus QYHKIMIA,
NIOCTPOEHHUE IpadUKOB.

HeonpeneneHHsIi 1
OIpeneIeHHbIN
HHTerpain

Ionatue neprooOpa3HOii QYHKIIUH.
Heonpenenennsiit unrerpai.
ITepBooGpasnas. Heonpenenenupii
UHTErpaJl M ero CBOMCTBa, TeopemMa
cymectBoBanus. [IpaBuna BeraucineHus
HeonpezaeneHHoro uHrerpana. Tabmuia
uHTerpanoB. OCHOBHBIE METOMBI
HMHTEIPHUPOBAHUS: METOX
HEIOCPEICTBEHHOTO HHTETPUPOBAHMS

Heonpenenennsrii u
onpeleaeHHbId
UHTErpan

3ameHa epeMeHHOMH U UHTErPUPOBaHKE
10 YacTAM B HEOIIPEASICHHOM MHTETpale.
HHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NIEPEMEHHBIX (B YaCTHOCTH, TOBEACHHS
nox 3Hak quddepeHunana),
MHTErPHUPOBAHUE O YACTAM.

Heonpenenenxsiit u
OnpeneNeHHbIH
HUHTEerpal

OnpeneneHHslii uaTErpan.3amnaya o
BBIYHMCIIEHMH TUIOINAAM KPUBOJIMHEHHOMN
Tpanenuu. Popmyna
HrroTona-JleiOuuna.

MeTozbl BEIYUCIIEHHS ONPEAEIEHHOrO
UHTErpaja: 3aMeHa NepeMeHHOM U
UHTETPHUPOBAHKE TIO YACTAM.
Brrumciienye riomaneu miockux B
IPSIMOYTONBHBIX KOOpAHMHATAX




7| PyHxuMN @yHKUyuY IBYX nepeMeHHbIX. OyHkmmm 2 | 2 2
HECKOJIbKHX nepeMeHHbIX. O6IacTh onpeneneHus,
NIePEMEHHBIX cnocoObl 3aaHus, rpaduk GYHKUHH ABYX
nepeMeHHbIX. YacTHbIE NpUpaleHus
(bYHKLMH HECKOJIBKHX MIEPEMEHHBIX.
YacTHble MpoN3BOAHEIE. [ eoMeTpruecKuii
M MeXaHWYeCKHH CMBIC/ YaCTHBIX
NPOU3BOIHBIX QYHKIMH HECKOIBKUX
nepeMeHHsbIX. [TonHOe npupamenue
dysxuun. KacarensHast 10cKoCTb.
8 |Dynkuum [ToBepxHOCTH BTOpPOTO MOpSOKA. 2 2
HECKONBKHX IToBepxHOCTH BTOpOrO MOpsAAKa: chepa,
NIEPEMEHHBIX SIUTMIICOMT, TUNepOoI0H I, Napaboous,
KOHYC, LIMJTUHAPHYECKHE
MOBEPXHOCTH.JINHEHYaThIe TOBEPXHOCTH
HTOIO 18 20
Bropas rpynmna
nepuoxa
aTTecTanuu (3a4er)
Hroro 34 40

3.2. IlpakTHYecKkHe H CEMHHAPCKHE 3aHATHS H HX COAEPIKAHME

Tabnuua 3.2 Tembl NpakTHYECKUX 3aHATUM

Konugecteo yacor mo hopmam

o0yueHus
HaumenoBanue Konr. pab Cam. pab
No i/ pazzena Tema u comeprkaHHe NPaKTHYECKOTO ;5 §
JUCLIUATUTAHEL 3aHATUA g =
Q = Q =®
(o-nyns) | §| 8|48 8
o o (2] o o 2]
1 2 3 4 5 6 7 8 9
IlepBas rpynmna ouHas ¢opma (1 cemectp)
nepuoaa
aTTecTANHH
(3x3amen)
1{J/Inneiinas anrebpa  |Matpuib! 1 OnpeaeTHTENH. 2 2
AnreGpanyeckue onepauyn Hax
Marpunamu. Onpenenureny BToporo,
TPETHEro M N-ro MOPSIKOB U UX CBOWCTBA.
Munops! 1 anredpanyeckue TONOTHEHHS.
ObparHas MaTpuua.
2 [JIuneinag anrebpa  |CHCTEMBI JINHEHHBIX YPaBHEHHIA. 2 2
Cucrembl TUHEHHBIX anrebpandecKux
ypaBHeHMH. PelieHne cucTeM ¢ MoOMOLIbIO
oOpaTHOl MaTpuIpl, 10 HopMyIam
Kpamepa, meromom I"aycca.




BexropHas anrebpa
U aHAJIUTHYECKast

reoMeTpus

Bexropsl. JIuneiinbie onepanuy Haz
BeKTOpaMH. CKaJlIpHBIE U BEKTOPHBIE
BETMYMHBL. BekTop kak HanpapieHHbIN
orpe3ok. CBoOoaHbIE BeKTOPHI. [[THHA 1
Harnpasienue Bekropa. Konnuneapusie
BEKTOpBL. PaBeHCTBO BEKTOPOB.
Honp-BeKkTOp, €AMHUYHBIIA BEKTOD.
JIuHeliHple ONIepalMK Hall BEKTOPAMH.
ITpoexuus BexTopa Ha OCb, CBOICTBA
npoexuuii. KoMmrianapHbie BEKTOpEI.
KoopaunarHslii MeTon 3ananus
cBobomHoro Bekropa. KoopauHarHeie
OPTEI.

BexropHas anre6pa
U aHAJTUTHYECKas
reoMeTpus

CxansapHoe Npou3BeIeHHEe BEKTOPOB.
CxanspHoe npousBenenue. BripaxkeHue
CKaJIIPHOIO IPOM3BEECHHUS Yepe3
NPOEKLHIO BEKTOpa Ha BekTop. CBoiicTBa
CKaJIAPHOIO IIPOU3BEICHHS. Y CJIOBHE
NEPNEHAUKYIAPHOCTH ABYX BEKTOPOB.
Brruncienue yria Mexny aByms
BeKTOpamMu. Momyns BeKTOpa.
BeIpaskeHue CKanspHOTro NPOM3BEAEHU
Yyepe3 KOOPAUHATHI IEPEMHOKAEMEBIX
BEKTOPOB.

BexropHas anre6pa
Y aHAJIUTHYeCKast
reoMeTpus

BexTopHOe U cMelaHHOe POU3BEAEHHE
BeKTOpOB. [IpaBsie U IeBBIe TPOHMKH
HEKOMILTaHAPHBIX BEKTOPOB. BekTopHoe
IIPOM3BEIEHHUE BEKTOPOB U €ro CBOMCTBA.
Du3YecKHi CMBICT BEKTOPHOTO
npouseeneHus. BekropHoe npoussenenue
B KoopauHaTHOH dopme. [Ipumenenue k
pelIeHHro 3a1a4 (TUIomans
napaJijieaorpaMMa U TpeyrojbHHKa,
YCIIOBUE KOJITHHEAPHOCTH).

CMemaHHOe NIpOU3BEIEHHUE, €r0 CBOMCTBA,
reOMETPHYECKas HHTEPIIpeTaLHs.
Brraucne
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Bexropras anrebpa
1 aHAJIUTHYECKast
reoMeTpus

I[Ipamas Ha mIocKoCTH. Y paBHEHHUS
IIPSIMOM: C YTIIOBBIM KOS DHUIHEHTOM,
NPOXOAAIIEH Yepes JaHHYIO TOUKY C
3aJJaHHBIM YIJIOBBIM K03 QUIHEHTOM,
4epes Be TOYKH, B OTpe3Kax, obuiee.
Vron Mexny npsAMbIMH, YCITOBUS
NapaieNbHOCTH H NEPIEeHAUKYISAPHOCTH
npsamMeix. PaccTosiHue OT TOUKH 10
IIPSIMOIA.

BexropHas anre6pa
U aHAJIUTHYECKas
reoMeTpus

Kpussie Broporo nopsixa. Kpussie
BTOPOro MOPsAKA Ha IIOCKOCTH.
Kanonuueckue ypaBHEHHUS OKPY>KHOCTH,
3JUTAIICA, TUIIEPOOITBL, MapaboIbl.
OneMEHTHI KPUBBIX: OCH, BEPLIHHbI, LEHTP
CHMMETpPUH, POKYC, SKCLIEHTPUCHTET.
Hccnenosanne KaHOHMYECKHX YPABHEHHMIA,
nocTpoeHue kpupbix Ilapamerpudieckoe
3a[aHue IUIOCKUX KPHBHIX.




Bexropnas anre6pa |ILtockocTs B mpocTpaHcTBe. VpaBHEHHS 2 2
H aHAJIMTH4YCeCKasa IUTOCKOCTH B IPOCTPAHCTBE: 06mee,
reoMeTpus TIPOXOJAIIEH Yepe3 TPH TOYKH, B
OTpe3Kax. Yroj MeXIy IUTOCKOCTSMH.
VYcnosus napaniensHOCTH U
IEPUCHIUKYIAPHOCTH IJIOCKOCTEH.
PaccrosHue ot ToUKH 10 MIOCKOCTH..
Bexropnas anre6pa |[Ipsmas B mpoctpancTse. VpaBHeHUS 2 4
Y aHaJIMTHYeCKast IIPSMOH B IPOCTPAHCTBE: BEKTOPHOE,
reoMeTpus KaHOHHYECKHUE, TapaMEeTPHIECKHE,
IPOXOAIIEH Yepe3 ABe TOYKH. Y CIIOBUA
MapaiiebHOCTH U NEPNEHIUKYIAPHOCTH
npsaMeix. BzaumHoe pacnonoxenue
MPSAMOH U IITOCKOCTH
HUTOI O 18 20
IlepBas rpymna
nepuona
aTTecTaNNH
(3x3ameH)
Bropas rpynma ouHas gopma (2 cemecTp)
nepuoaa
aTrecTanuy (3a4er)
Beenenue B IIpenen dynkuum . PackpeiTue 2 2
MaTeMaTHYEeCKHH HeonpezneneHHocTel. . Onpenenenue
aHATNX3 dyskun. CrocoOs! 3ananus GpyHKIUH.
O6nacTu onpeneneHus W 3HAYCHUIH,
rpaduk. DIeMEHTHI OBEAEHHS
(MOHOTOHHOCTE, YETHOCTS,
NIEPUOJMYHOCTH, OTPAHHIEHHOCTb ).
Ilpenen dyHkimy B Touke. PackpeiTue
HEOIpPEEICHHOCTEeH. 3amMmeyarenbHble
MPEIEIBL.
Beenenue B HenpepeiBHOCTH hyHKLIMH B TOUKE. 2 2
MaTeMaTHYeCKHI HenpepriBHbIe GYHKIHH.
aHaMMX3 ApudmeTyyeckye onepauny Ha
HEMpPEPHIBHBIMU QYHKIHAMH.
HenpeprIBHOCTb 351EMEHTapHBIX QYHKIMIA.
Knaccudukauus Toyek paspriea.
HccnenoBanue Ha HeMpepbIBHOCTE
aneMeHTapHbIX QyHKimi. CBoiicTBa
GbyHKIMH, HeNPEePBIBHBIX HA OTPE3KE.
HuddepenumansHoe |Texnuka nuddepenunpopanus.3aqaqm, 2 4
HCUHCIICHHE NPUBOASAIIME K IIOHATHIO IIPOM3BOIHOM.
GbyHKIMM OHOM DU3HYECKHH U TeOMETPUYECKHI CMBICIT
[IEPEMEHHOU TPOU3BOAHOMN. YpaBHEHHs KacaTeNnbHOM U
HOPMaJIv K IJI0CKOM KpuBO#. [loHATHE
auddepeHIupyeMocTy GyHKUMH, CBA3b
MEKIy HETIPEePhIBHOCTHIO
I PepeHIUPYEMOCTEIO DYHKIMH.
IIpon3BonHbIE OCHOBHBIX 3IEMEHTAPHBIX
dynkupii. [TpousBoaHas CyMMBI,
TIpOH3BeNeHH s, YacTHoro. [Iponssoanas
CJI0KHOM byHKumu. Tu
Huddepernmansroe |HMccnenosanue GpyHKUM U TOCTPOEHHE 2 2
HCYHUCIICHHUE rpaduxoB. Heobxoqumoe u nocratousoe
byHKIMH OTHOI yCIIOBHE BO3pacTaHUA(yObIBaHHUA
[IEPEMEHHOM )PYBKILHH, TOYKH SKCTPEMyMa.

BeInmyx1ocTs, BOTHYTOCTD, TOYKH
nepernda. ACUMITOTHI rpaduka GyHKIMH.
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5 |Heonpenenennelii 1 |BeraucneHue HeonpeneneHHbIX 4 2
OIpezeNeHHbIN uHTerpanos. Tabnuna HeonpeneneHHBIX
HHTETpa uHTerpanos. HemocpencreenHoe
UHTErpupoBanue.MIHTerpuposanue ¢
NIOMOIIBIO 3aMEeHbI IEPEMEHHBIX (B
YaCTHOCTH, TOJBENSHHUS MO 3HAK
nuddepenLmana), iHTErpupOBaHKUe MO
YacTaM.
6 |Heonpenenennsiii 1 |Onpenenesssiii uarerpan.3agaya o 2 4
ONpeNeIeHHBIN BBIYHCIIEHUH IUIOMAAH KPMBOIMHMHEHHOM
UHTEIpaJIbl Tpaneuud. Oopmyna
Herorona-Jleitbnuna.
MeTons! BEIYHUCIIEHHUS ONPENEIEHHOTO
HHTErpasia: 3aMeHa IIepeMEeHHOM U
HUHTEFPUPOBAHHE TI0 YaCTSIM.
Brraucnenue riomanei miockux B
IPSAMOYTOJIBHBIX KOOpPAMHATAX
7|daddepentmansroe |PyHKUME JBYX NepeMeHHbIX. YacTHbIE 2 2
HCYHCIICHUE npousBoaHbIe. DyHKUMH 2 IepeMEHHBIX.
byHKUmi Obnacte onpenenenus, crocoObl 3aJaHu,
HECKOJIBKHX rpadux QyHKUUH IBYX
IIEPEMEHHBIX nepeMeHHbIX. YacTHEIe pupaleH s
(byHKLHMH HECKONBKHX MMEPEMEHHBIX.
YacTheie npousBonHsie. ['eomeTpuueckuii
U MEXaHUYECKHH CMBICI YaCTHBIX
NPOU3BOIHBIX QYHKIMUA HECKOJIBKHX
MIEPEMEHHBIX.
8 |duddepenmansroe |Kacarenshas miockocts. YacTHbie 2 2
HCUHCIIEHNE NPOM3BOJHKIE BRICIIMX MOPAAKOB. ITonHoe
byHKIwit npupamenue ¢pynkuuu.Kacarensnas
HECKOJBKHX IUI0CKOCTh. YacTHBIE MPOU3BOAHBIE
NEPEMEHHBIX BBICIIMX MopsAakoB. Teopema o
HE3aBUCHMOCTH CMEIIaHHBIX
NPOU3BOIHBIX OT HOPAAKA
mddepermpoBanus (6e3
JIOKa3aTeNIbCTBA).
HTOIo 18 20
Bropas rpynna
nepuonxa
aTrecTanuy (3a4er)
Hroro 36 40

3.3. JlaGoparopHbIif MPAKTHKYM H €ro COAep:KaHue
He npexycmoTtpero.

3.4. Kypcopoii npoexT (paboTa) H ero xapaKTepHCTHKA
He npexycmorpeno.

3.5. HmamBuayaibHOe 3a]aHMe H €r0 XapaKTepPHCTHKA
Tabmuua 3.5 TeMsl MBIUBUIYANBHBIX 33 8aHUM

Ne /i1

Tema HHOUBUAYAJTBHOI'O 3a1aHHs

KonuuecTeo yacos no ¢popmam

0o0yueHus
Konr. pa6 Cam. pab
3 s
= &
g 2
& & 8 8
= i o g T o
Sl =228 | 8| = g
o Q
g 5 T
o o g o} e} g
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1 2 5
IlepBas rpynna mepuoja arrecrannu (3K3aMeH) - 04HAS
¢opma (1 cemectp)
1 |JIunetinas anre6pa. BeropHas anre6pa u aHauTHYeCKas 10
reoMeTpus.
HTOro 10
IlepBas rpynna mepuoja arrecrannu (3K3aMeH)
Bropas rpynna nepnoxa aTrecranum (3a4er) - ounas dopma
(2 cemecrp)
1 |BBeienre B MaTeMaTHYECKUi aHATH3. 6
2 [HeonpesenenHslii 1 ONpeseeHHbIA HHTEr PATB. 4
HTOI'O 10
Bropas rpynna nepuoga arrecrannu (3ager)
Hroro 20
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4. BbISIBJIEHHE PE3YJIbTATOB OCBOEHU S A CIUILITHHBI

4.1. Ilacmopt ¢onna ouenognnix cpencrs (POC) no AHCHANIHHE
Tabmuua 4.1 - Iacnopt doxna oueHounsix cpeacts (POC) no qucHUIIHHE

Konst
Ne Hanmenopanue .
Texnonorus Bun arrecrauuu Bunp! zanaTuit | dopmupyembix
/Tl | OLIEHOYHOT'O CPEACTBA "
KOMIIETEHLIMIA
1 2 3 4 5 6
1 [Ox3amenanuonHsIe TpamuuuoHHas IIpomexyTounas 3ayer, Ok3amen |YK-1.1., VK-1.2,,
Ounerst obpazoBarenpHas aTTecTanus VK-1.3.
TEXHOJIOT U
2 |KonrponbpHas pa6ora |TpamuumoHHas Texymuii konTpons  [KoHTponsHas, VK-1.1,, VK-1.2,,
oOpazoBaTesbHas CPC VK-1.3.
TEXHOJIOTHUS
3 |Kommoxeuym TpaguuyoHHas Texymmii konTpons  |IIpakrudeckue |VK-1.1., VK-1.2.,
obpazoBatenbHas ‘ VK-1.3.
TEXHOJIOTUA
4 |PacueTHO-rpaduuecka |Tpanuumonsas Texymmii kouTpons  |[CPC VK-1.1,, VK-1.2,,
1 pabota obpaszoBarenpHas VK-1.3.
TEXHOJIOTHUS
5 [Cobecenosanue HurepaxTuBHas Texymuii kouTpons  [JIexiuu VK-1.1., VK-1.2.,
obpazoBarenpHas VK-1.3.
TEXHOJIOTUA
6 |PasHOypOBHEBBIE TpaguuuoHsas Texymmii kouTpons  [CPC VK-1.1., VK-1.2.,
3aJa4¥ U 3aaHUA oOpazoBaTenbHas VK-1.3.
TEXHOJIOT UL

4.2 Bonpocsl Kk 3k3aMeHy (3auery)

IlepBas rpynna nepuoaa arrecranuu (3k3amen) - ounas gopma (1 cemecrp)
1. Onpenenureny, CBOMCTBa ONpPEAETUTENEH].

2. JIuHeHHbIe ONepalyy Hal MATPULIAMH

3. ObpatHas MaTpuua.

4. Pemenne cuctem JIHeHHBIX ypaBHeHuit o Gpopmynam Kpamepa, MeTo10M 06paTHOM MaTpHLIbI, METOLOM
I'aycca.

5. Jlvnelinple onepaly HaJ BEKTOPaMHU.

6. IIpoexims BEKTOpa Ha OCh, CBOMCTBA MPOEKLIHIA

7. JleicTBHS Ha[l BEKTOPaMH, 3alaHHBIMH KOOPIHHATAMM.

8. CkangpHoe Npou3BeIeHHE BEKTOPOB.

9. BekTOpHOE NPOM3BEIEHHE BEKTOPOB.

10. CmemaHHOE NPOU3BEICHIE BEKTOPOB.

11. Ilpsamas Ha MIOCKOCTH (pa3fM4HbIE BUIBI yPABHEHUH).

12. I1apasuienbHOCTE M NIepIeH IUKYIAPHOCTb NPSAMBIX, YTOJ MEXIY NPAMBIMA. PaccTosttue oT Touku 10 NPSIMOH...
13. Kpussle BTOpOro nopsaka (3munc, runep6oa, napabona), ¥X CBOHCTBA.

14.  TInockocTh (pa3nHYHBIE BUABI YPABHEHHH).

15. Ipsamas & mpocTpaHcTBe. PasnuyHble BUIB! ypaBHEHHH NPAMOii

16. Pemienue 3agau o teme "Jluneitnas anre6pa”

17. Pemenue 3ana4 no TeMe "Pelienue cucTeM IMHEHHBIX ypaBHEHHI"

18. Pemenue 3ana4 no teme "BexropHas anre6pa”

19. Pewenue 3anad o Teme "CkajIspHOE NPOU3BENEHHE BEKTOPOB"

20. Pewenue 3azau no TeMe "BeKTOPHOE U CMELIAHHOE NIPOU3BEICHHE BEKTOPOB"
21. Pemenue 3anau no teme "[Ipsmas Ha mnockocT"

22. Pemrenwue 3ana4 o temMe "Kpusble BToporo nopsaka"
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23. Hapannenwocn; U NEPINEHOUKYJIAPHOCTH HHOCKOCTeﬁ, YIroji MeXOy ITOCKOCTSIMU. Paccrosaue ot Toukn p1(o)
IIJIOCKOCTH.

24. Pemenue 3a1a4 no Teme "[Ipsivast B mpocTpancTee”
25. Pemenue 3anau no teme "Jluneiinas anre6pa”
Bropas rpynna nepuona arrecranum (3ader) - ognas dpopma (2 cemectp)

1. OnemenTe1 nosefeHHA QyHKIMK: 06TACTD ONPEAEICHHs, 06IACTh 3HAYEHMH, YEeTHOCTD, MEPHOJUYHOCTbD,
MO-HOTOHHOCTb.

2. Tlpenen ¢ynxupy u npezen nocnexoparensHocti. Teopema o mpenenax.

3. beckoHeYHO Manbie M GECKOHEYHO GOMNbIINE BETHUHMHEI, HX CBOWCTBA, CBA3h MEXTY HHUMHU.

4. CpaBHeHue GeCKOHEYHO MaNbIX M 6ECKOHEUHO GOMBIINX BeIudHH. IIpUMeHenue K BEIYHCICHHIO IPEeIIOB.
5. 3amedaTesbHbIe NPENebl.

6. HenpepriBaeie hyHKu#H (OnpeneneHue, CBOMCTBA).

7. PaspeieHble Qynxumn. Kiiaccuukanus Todek paspsisa.

8. TlonATHE IPOM3BOIHOM, €€ reOMETPHIECK M M HU3HIECKUH CMBICI.

9. IIpoH3BOHEIE CYMMBI, IIPOM3BENCHHS, YACTHOrO (yHKIIUHA.

10. TIpousBoaHEBIE CIOXKHOM ¥ 00PATHOMN QYHKIIMIA.

11. IlpoussoaHas HesBHOU QyHKIMH

12. Jlorapudmuyeckoe quddepeHmposanue.

13. Hccnenosanue GyHKIMH HAa MOHOTOHHOCTb, 3KCTPEMYMBL.

14. Uccnenosanve GyHKIMY Ha BBUTYKIOCTb, EPETHO.

15. Acumnrora K rpaduky QyHKUMH.

16. 06mas cxema uccienoBanus QyHKIMH

17. Tleppoo6pasHast 1 HeoNpeAeIeHHbIH HHTErPal.

18. OcHOBHEIC METO/BI HHTEr PUPOBAHMS: HETIOCPEICTBEHHOE, 3aMEHBI [IEPEMEHHOH, MHTErPHPOBAHHE 110 YaCTSM.
19. OcHOBHBIE METOMIBI HHTErPUPOBAHHS: HEMOCPEICTBEHHOE, 3aMEeHBI EPEMEHHO, HHTErPHPOBAHHE 110 9aCTSIM.
20. OnpeneneHHbIi HHTETPal M €r0 CBOMCTBA.

21. ®opmyna HetoTona-JIeiiOHuna.

22. IlpunoskeHus ONpeeNIeHHOTO HHTerpaia B reOMETPHH.

23. OyHKIMHU HECKOMBKUX MTEPEMEHHBIX

24. YacTHble NPOU3BOIHEIE, TEOMETPUYECKHI ¥ (PU3MYECKUI CMBICIL

25. YacTHele NPOU3BOIHBIE BBICIIHX MTOPAIKOB. TeopeMa 0 HE3aBHCHMOCTH CMEIIaHHBIX TIPOM3BOJHBIX 2-0r0
nopsaKa oT nopsaaka auddepeHIupoBaHus.

26. IloBepxHOCTH BTOPOrO MOPSAKA.

27. Pemenue 3anad no teme "Ipenemnsr”

28. Pemenue 3a1a4 N0 BBEICHUIO B MaTEMATHUECKUH aHAIM3

29. Pewenue 3ana4 no Teme "JuddepeHupansHoe MCUHCIEHNE OXHOMN MepeMeHHOM"

30. Pewenne 3ana4 o Teme "TonHoe uccnenosanue GyHKumin"

31. Pemenwne 3anay no teme "Heonpenenendsie uaTerpais”

32. Pemenue 3anad no teme "OnpeneeHHEBIH uHTerpan”

33. Pewienwe 3ana4 o teme "OYHKIHN HECKOIBKHMX NEPEMEHHBIX"

34. KacarenbHas MIOCKOCTH U HOPMAJIb K NOBEPXHOCTH.

35. PackphbITHE HEONPEAETEHHOCTEM.

36. Mccnenosanye Ha HEPEPHIBHOCTH SJIEMEHTAPHBIX M HEANIEMEHTAPHEIX (DYHKLMIA.

37. IlpunoxeHus Onpe/IeNleHHOTO HHTErpajia B FeOMETPHUH.

38. Pewenue 3a1ay Ha IPOCTEHIINE METOAbI HHTEIPUPOBAHHS

4.3 TexHoJiOrHs BbISIBICHHAS YPOBHA OCBOCHHSA THCIHIJIHHBI

TexHonorus BeIABIEHUS YPOBHS OCBOCHHS AMCLMILIAHBI IPHBOJMTCS B (DOHIE OLEHOYHBIX cpencte (DOC).
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5. YYEBHO-METOJAWYECKOE ¥ HHOOPMAIIMOHHOE OBECIIEYEHNE OCBOEHMS
JACIATLIAHL] (MOLYJIST)

5.1. OcnosBas 1 JONOJHHTENLHAS IATEPATYpPA
OcnoBras JaTeparypa

1. Jlyary, K. H.  Bpicias matematuka. PykoBoaCTBO K pelieHmIo 3a1a4 : yue6. nocobue /s By30B [0 TEXH.
cnen. 9. 1 /K. H. Jlynry, E. B. Makapos ; nox pex. B. JI. Kynuesa ; M-go o6pazopanus P®. - 2-¢ u3y., ucnp. -
Mocksa : @usmariut, 2005. - 214 c. - ISBN 5-9221-0581-7 : 113.00.

2. ITncemennsrid, . T.  KoHcnekT nekumii 1o Beicirel Matematuke : nosusii kype / J1. T. IucsMennsiii. - 10-e

U3 1., ucnp. - Mockea : AMPUC- -nipecc, 2011. - 604 c. : un. - (Beiciuee o6pazosanue). - ISBN 978-5-8112-4351-8 :
389.00.

3. AnpuBuyaneHele 3alaHuA N0 BICIIei MaTematuke. Yacts 1. Jiunelinas u BekTopHas anre0pa.
Ananurudeckas reomerpus. Juddepenupmansroe neumcaenue GyHKIMA OXHOM nepeMeHHO [DNeKTPOHHBIN
pecypc] : yuebHoe mocobue / A. I1. Ps6ymko [u ap.]. - UHausuIyansHble 3a0aHUSIO BhICIIEH MaTeMaTHke. YacTh
1. Jluneiinas u BekTopHas anrebpa. AHaIUTHYECKas reomeTprs. [uddepeHunanbHoe HCUUCIEHHE dyHKLmI
OHOM nepeMeHHo# ; 2017-02-24. - Munck : Bemmsiimas mxona, 2013. - 304 c. - ISBN 978-985-06-2221-1.
(http://www.iprbookshop.ru/20266.html)

JonoanuTeNLHASA JIATEPATYpPa

1. baspun, M. 1. Beicmas MaTemaTHKa : y4eOHHK UL CTY/. ECTECTBEHHOHAYY. CIiel. e, By308 / W. U. baepun
; Munuctepcetso 06pasopanus PD. - 3-e usn., crep. - Mockea : Akanemus, 2002. - 616 c. - (Biciee
o6pa303aHHe) - bubmamorp.: c. 608. - ISBN 5-7695-0612-1: 88.00.

2. C60pHHUK 327124 IO BBICIIEH MaTeMAaTHKe : C KOHTPOIbHbIME paboTamu : 1 kype / K. H. Jlynry [u op.]. - 2-e u3n.,
ucnp. - Mocksa : Ajipuc-nipecc, 2003. - 574 c. : mn. - ISBN 5-8112-0225-3 : 74.00.

3. CoopHuUK 32124 1O BBICHISH MaTEMATHKe : C KOHTPONIbHbIME paboTamu : 1 kype / K. H. Jlynry [u op.]. - 3-e u3n.,
uenp. u fomn. - Mocksa : Aiipuc-nipecc, 2003. - 576 c. - (Beicwee ob6pasosanue). - ISBN 5-8112-0449-3 : 170.00.
4. CoopH¥MK 337124 TIO BEICILEH MaTeMaTHKe : C KOHTPONBHBIME paboTamu : 1 Kypc : y4eb. mocoGue 11 By30B 1O

criewt. B 06:1. TexHuku 1 TexHonoruu / K. H. JIysry [u ap.]. - 4-e u3a. - Mocksa : Aiipuc-npecc, 2005. - 576 ¢. : un
- (Beiciee o6pazosanme). - ISBN 5-8112-1498-7 : 111.00.

5. CO0pHMK MHIMBUIYaTBHBIX 3aJaHHH [0 BBICIUEH MaTeMaTHKe : y4eb. mocobue [Is By30B [0 MHIK.-TEXH. CIIElL. :
B3 4.9 1/A.IIL PaGymko [u np.] ; mox o6m. pex. A. IT. Ps6ymixo. - Musck : Akagemudeckas kuura, 2005. -
271 c. - ISBN 5-339-00326-4 (4.1). - ISBN 5-339-00483-X : 283.00.

6. COOpHHK MHIMBUTYATBHBIX 3aJaHHI 10 BHICLIEH MaTEMATHKe : y4e6. MocobHe TS BY30B [0 HHK.-TEXH. CIIElL. ©
B3 4. 9. 2/A. I Pabymxo [u 1p.] ; mox o6w. pex. A. I1. Pa6ymko. - Musck : Akagemuueckas kuura, 2005. -
352 ¢. - ISBN 5-339-00327-2 (4.2). - ISBN 5-339-00483-X : 312.00.

7. COOpHUK MHIMBHIYATbHBIX 3aJJaHHH 110 BHICIIEH MaTeMaTUKe : y4eb. MocoGHe M BY30B IO HEIK.-TEXH. CTIelL. :
B3 4. Y. 3/A. IL Pabymko [u ap.] ; mox o6m. pen. A. IT. PsGymko. - MuHck : AkaneMuueckas kaura, 2005. -
288 c. : mn. - ISBN 5-339-00328-0 (4.3) : 295.00.

8. COopHUK 3a1a4 10 BEICINEH MaTEMATHKE : C KOHTPOJILHBIME paGoTamy : 1 Kype : yue6. mocoGue 1uis By30B 110
HanpapJIeHUsIM | cnel. B 0671. Texauku U TexHonoruu / K. H. Jlynry [u ap.]. - 6-e u3n. - Mockea : AﬁPI/IC—npecc
2007. - 576 c. - (Beiciuee obpazoBanue). - ISBN978-5-8112-2326-8 : 290.00.

9. COOpHMK HHAMBHIYANBHBIX 3aJaHUH 110 BHICLIEH MaTeMaTUKe : y4eb. MoCOOUe [T HEIK.~TEXH. CIIelL. BY30B : B 3
4. Y. 1/ A. TL Pa6ymxo [u ap.] ; mox o6w. pex. A. IT. Pa6ymko. - Munck : Akanemudeckas kaura, 2007. - 272 c.
- ISBN 5-339-00326-4 (u. 1). - ISBN 5-339-00483-X : 240.00.

10. C60opHHK HHIMBHIyaTbHBIX 3aJaHUI 110 BBICIIEH MaTeMaTHKe : yue6. OCOOHe [ist MHK.-TeXH. CIelLL. BY30B : B
34.Y9.2/A.IL Pabymxo [u ap.] ; mox obw. pex. A. I1. Pa6yuiko. - Munck : Akagemudeckas kuura, 2006. - 352
¢. - ISBN 5-339-00327-2 (4. 2). - ISBN 5-339-00483-X : 240.00.

11. COopHuk 3a1a4 110 BEICIIEH MaTeMaTHKe : C KOHTPOJIBHBIMHU paboTamu : 1 kypc : yue6. nocobue I1s BY30B 10

HANpPABJEHUAM H criell. B 001 TexHuky 1 Texnonoruu / K. H. Jlynry [u ap.]. - 7-e usn. - Mocksa : AUPHC-npecc
2008. - 576 c. : un. - (Beicee obpasosanue).- ISBN 978-5-8112-3019-8 : 164.00.
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12. Beiciuast MaTeMaTHKa B YIIPOKHEHUAX M 3a0a4aX : B 2 4. : [y4e6. nocobue s Bysos]. U. 1/ 11. E. [auko [u
ap.]. - 7-e u3A., ucnp. - Mockaa : Onuke : Mup u O6pasosanue, 2008. - 368 c. : w1, Tabn. - ISBN
978-5-488-01681-1 (Onukc). - ISBN 978-5-488-01682-8(u. 1). - ISBN 978-5-94666-468-4 (Mup u Obpazopanue).
- ISBN 978-5-94666-469-1 (u. 1) : 200.00.

13. bepman, I'. H.  C60pHuK 3a/1a4 1O Kypcy MaTeMaTH4eCcKoro aHamsa : yuel. nocobue /I'. H. Bepman. - 22-¢
u3J., nepepab. - Cankr-Tletep6ypr : IIpodeccus, 2008. - 432 c. : un. - (Cneumamuct). - ISBN 5-93913-009-7 :
163.00.

14. Bepman, I'. H.  C6opHuk 3a1a4 110 Kypcy MaTeMaTHYeCKOro aHanusa : yuel. mocobue mis Bysos / I'. H.
Bepman. - 22- u3n., nepepa6. - Cankr-Ilerep6ypr : IIpodeccus, 2006. - 432 c. - (Cnenpanuct). - ISBN
5-93913-009-7 : 139.00.

15. Knerenux, . B.  COopHuUK 3a51a4 MO aHANMTHYECKON reoMeTpuH : yueb. nocobue ans Bry3os / II. B.
Knerenuk ; mon pen. H. B. Epumosa. - 17-e u3n., crep. - Cankr-Tlerep6ypr : ITpodeccus, 2007. - 199 c. : w. -
(Cnenmanucr). - ISBN 5-93913-037-2 : 108.00.

16. Knerenux, 1. B. COopHHK 3a/1a4 10 aHATHTHYECKON TeOMETPHUH : yueb. mocobue ans Bry3os / [I. B.
Knerenuk ; mon pen. H. B. Egumosa. - 17-e 3., crep. - Cankr-Ilerep6ypr : ITpodeccus, 2009. - 199 c. : m. -
(Cneumanucrt). - ISBN 5-93913-037-2 : 170.00.

17. Beicast Matemarwuka [Onexrponsbiif pecype] : yueGHoe nocobue / B. Y. T'openos [u ap.]. - Beicimas

maremaruka ; 2021-02-01. - Xumku : Poccniickas Mexxxynaponnas akagemus Typusma, 2011. - 260 c.
(http://www.iprbookshop.ru/14278.html)

18. Yrmupx, FO.I'.  Maremaruka [Onekrponnbiii pecypc] : yueGHoe noco6ue / 0. I'. Vrmupik. - Matemaruka ;
2017-09-17. - Omck : Omckuii rocygapceTeHHbId yHusepcuter um. .M. JJoctoeBckoro, 2013. - 268 ¢. - ISBN
5-779-1546-7. (http://www.iprbookshop.ru/24896.html)

MeTtoanyeckne yKkazanus

1. Jluneiinas 1 BeKTOpHas anrebpa : MeTOL. yKasaHus U yueb. 3amanus s Beex cnerr. / Hosocu®6. roc.
apXMTEKTYp.-CTPOUT. yH-T, Kad. Bbiclu. MaremaTuky ; coct.: H. M. Maxeiikuna, JI. A. Baruna, JI. B. Boapenosa
JI. C. Mynonapmos. - HoBocubupck, 2001. - 32 c. - 6.10.

2. IlpakTaKyM 110 nrddepeHIManTbHOMyY HCUHCICHHIO GYHKIMY OMHON NeHCTBUTEIBHOM EPEMEHHON : METO,
yKa3aHus [ IepBOro Kypca Beex crel. v ¢opm oOydenus / HOBOCHO. roc. apXuTeKTyp.-CTPOUT. YH-T
(Cubetpun), Kad. Beicur. Marematriku ; cocr.: E. H. Msamenko, JI. I1.Menenuosa, O. H. Yamus. - Hosocubupck :
HI'ACY, 2005. - 88 c. - 6.11.

3. Kappaxos, B. b.  C6opuuk 3ana4 no Beiciei matemaruke [Jnexkrponnsiii pecype] : Y. 1/ B. B. Kapnakos, I1.
I1. Kono6os, A. M. Pamenckuii. - HoocuGupck : HoBocubupckuii rocy napcTBeHHBIH
apXUTECKTYPHO-CTPOUTENbHBIN yHUBEpcHTET (Cubctpun), O5C ACB, 2015. - DnekTpoH. TekeT. - ISBN
978-5-7795-0730-1. (http://www.iprbookshop.ru/68821.html)

4. Kapnakog, B. b. (xanz. ¢pus.-mar. nayx, npod. ; HACY (Cuberpun), kad. Boicmast Matematuka). COOpHEK
3apad4 1o Beicuier matemaruke. . 1/ B. b. Kapnaxkos, I1. IT. Kono6os, A. M. Pamerckuii ; M-Bo o0pasoBaHus U

Hayku P®, HoBocu6. roc. apxurextyp.-cTpour. yH-T (Cubcrpun). - Hosocu6upek : HTACY (Cuberpun), 2015. -
84 c. : mn. - ISBN 978-5-7795-0730-1 : 50.00.

¢

5.2. Hcnonbiyemble 6a3b1 JAHHBIX H HHPOPMANMOHHBIE CHPABOYHbIE CHCTEMBI

Tabnuua 5.1 Hcnonszyemoe nporpaMmuoe obecrieyeHne

Ne Haumenopanue IlonTBepxxnenue .
Konuuectro nunensuit
n/n HMHGbOPMALHOHHBIX PECYPCOB JTULECH3UH
1 2 3 4
1 |Windows 10 Education IMpoanenue Azure Dev Tools for
Teaching

Tabmuua 5.2 Mcnons3syemble 6a3bl JaHHBIX ¥ HHQOPMALIIOHHO-CIIPABOYHbIE CHCTEMbI

Ne HaumenoBanue IlonrBepxnenue .
KonnvecTBo nuneH3min
n/m HUHGOPMALMOHHBIX PECYPCOB JULIEH3UH
1 2 3 4
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MOODLE - ITopTan qUCTaHLUHUOHHOTO
obyuenus HTACY (Cubcerpun)

CeobomHo pactpoctpansemas BJI,
AKT BBIIIONIHEHHBIX paboT OT
15.08.2020r NeA7

1 000

OneKTpOHHO-0MOIHOTeYHAs cUCTEMA
IPRbooks

JloroBop Ha nmpenocTaBieHUe
JOCTyma K
3NIEKTPOHHO-OMOJIHOTEYHOM
cucreme IPRBOOKS ot
25.09.2020 Ne 5293/19

1000

Hayunas snexrponHas 6ubnnoreka

CeobonHo pacripocTpansemas BJ,
AKT BBINOTHEHHBIX paboT OT
15.08.2020r NeA7, Torosop Ne

SI0-4731/2021 ot 17.03.2021

1000

Tabmuua 5.3 Hcnone3yembie HHTEPHET-PECYPChI

Ne HaumenoBanue
Ccpuika
/i HMH(OPMALIMOHHBIX PeCypcoB
1 2 3
MOODLE - Ilopran aucranuuonsoro  |http://do.sibstrin.ru/login/ index.php
obyuyenus HT'ACY (Cubcrpun)
2 |OneKTpOoHHBIN KaTauor OUOIHOTEKH http://mega.sibstrin.ru/MegaPro/Web
HI'ACY (Cubcrpun)
3 |OnexTponHSIi pecypc yueOHOIM http://window.edu.ru/

JMreparypsl MunmcTepcTBa
obpazoBanus PO

5.3. MeTOJIll‘ICCKl/le PEKOMEHJANHH MO OPraHu3alui H3YyYeHHd JHCIHIINHBI

Tabnuua 5.4 Vicnone3yemsie 00pasoBaTebHbIE TEXHONOTUU

Ne Haumenopanue .
Bupn zansaTuii Kparkas xapakrepuctuxa
n/n TexHonoruu
1 2 3 4
1. |Aynaropssie motounsle U |Hdopmanmonnsie nekuuy, |Ha nexupsax: HCnoap30BaHue
IPYIIOBEIC 3aHATUS B NPaKTUYECKUE 3aHATHA MYJILTAMEIUHHOTO NPE3EHTAOHHOTO
CHELUATU3UPOBAHHBIX 0bopynoBaHMs C AeMOHCTpauUei
KJtaccax BUIEOPUIBEMOB, PoTOrpaduii, KOMIBIOTEPHBIX
npeseHTauyi, Ha mpakTiyeckux 3aHATHAIX:
OCBOEHHE KOHKPETHBIX YMEHHH M HaBBIKOB II0
NPeUIOKEHHOMY TMPEToiaBaTelieM alirOPUTMY .
2. |Meron npobiaeMHOro ITpo6nemHusie CamMocToATeEHOE H3YYECHHE CTYAEHTaMK
W3JI0KEHUS MaTepHasia JIEKLIMH, TIPAKTHYECKUE MaTtepHaa JIeKLHH ¢ MOCIeayomei
3aHATHA IHUCKyCcCHEH B ayauTopun. OpraHuzanms
y4e6HO# paboThl, HaNpaBIeHHAs HA PEIIEHKE
KOMIUIEKCHOH y4eOHO-TI03HaBATENLHOM 3a1a4H
HAa NPAKTUYECKUX 3aHATHIX.
3. |HMarepaxTuBHas popma Jlexuus-nuckyccus,

NpOBECOACHHUA 3aHATUI

Jexumsa-oecena

Jlexums «obpaTHOM CBA3WY, MpeamoIarammas
06CyXIeHHEe CIIOPHBIX BOIPOCOB,
BO3HHMKAIOLIMX TPH M3JI0XKEHUH MaTepuaia B
ayAUTOPHH.

Bcetpeuu ¢ mpencraButensiMu npoGHIbHBIX
KOMIIaHMH, OCEIIEHUE CTIeHUATU3HPOBAHHBIX
BBICTABOK.
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JluctaHuuoHHOE 00yUeHHe

CamocrosTenpHas paboTa,
KypcoBas pabora

CamocTosTensHO U3ydyeHue 00yYaromUMHCs
y4eOHOro MaTepuaa B JUCTAHIIHOHHOM
pexume Ha nopraie http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOSHHSI MaTepHaa ¢
HCTIONIE30BaHHEM TECTOBOM 6a3bl mopTana
JMCTaHLIMOHHOTO 00yYeHHs, KOHCYJIbTAL|HU 10
BBINOJTHEHUIO NPAKTHYECKHX 3aIaHUM 1
KypCOBOMY IPOEKTUPOBAHHMIO B On-line
pexXuMe.
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* CreumanbHble NOMENIEHHs — y4eOHBIe ayUTOPHHU IS IPOBEIEHHS 3aHATHH JTEKUMOHHOTO THIIA, 3AHATHi
CEMHMHApCKOro THIIA, KypPCOBOrO MPOSKTUPOBAHKSA (BBINOJTHEHHE KyPCOBBIX paboT), FPYNNOBBIX H
MHIMBHYabHBIX KOHCYIBTAUMH, TEKYLIEr0o KOHTPOJIS H IIPOMEKYTOUHOM aTTECTAIUH, 4 TaK JKe IIOMEIIEHMS IJis
CaMOCTOATENbHOU pabOTHI

ABTOp-pa3paboTyuK (BeXyLUuil TEKTOP) /( w s B.b.Kapnakos

W) oo
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