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1. HACHIOPT PABOYEN IMPOI'PAMMBI TUCIAILIAHLI
Tabnuua 1.1 OcHoBaHMe [is peaTi3aliy JUCLUIUTAHBL

Kon HampaBnens moarotoBky/ crieqyansHOCTH 07.03.01
Hanpapnenue NoAroToBKky/ CrieLAamIbHOCT Apxwurexrypa
VpoeeHb 06pa3oBaHus bakanaBpuar
I'on pazpaboTku/0OHOBICHHS 2021

Tabnuua 1.2 CTpykTypa JUCLHMILTMHBL B COOTBETCTBUM ¢ y4EOHBIM MIAHOM

Bunpl yue6HO#H paboThI, BIITIOUAS CAMOCTOSTENBHYIO ®opma 0byueHus:
paboTy o0y4JarolKXCs ¥ TPYJOEMKOCTh JUCIMILTAHBI ouHas OYHO-320YHas 3a04Has
TpynoeMKoCTs TUCUHUTLTHHEL 3aYETHBIX EOHHHULI 6 6
S eeI 216 216
KonrakTHas pabora, |AynuropHas JISKIUH 34 22
Hac AKTUYECKHE
gaI.JHFITI/IH 36 26
nabopaTopHBIH
MIPaKTUKYM
BreaynuropHas
CamocrosTensHas paboTa, Jac 146 158
Tabmuua 1.3 ®opMbl KOHTPOJIS AUCUMILTUHBL
Cemectp dopma 00yyeHHS:
U (hopMa KOHTPOIIS ouHas OYHO-3204HAs 3a04Has
NEpUOABI KOHTPOJIS 1,2 cem 2,3 cem
sK3ameH (bI) 1 cem 2 cem
3a4€T (BI) 2 ceM 3 cem
KypcoBas paboTta
KyPCOBOH IIPOEKT
HMHIMBUIyaJbHOE 3aNaHue (KOHTpOJbHas paboTa) 1,2 cem 2,3 cem
Tabnuna 1.4 Bugbl caMmocTosATeNbHOM paGoThI
Bun camocTosaTensHON paboThl Bun zansTus Tun nepuona opsia 0y e
OuHas OYHO-3a04YHad | 3a0yHas
ITonroroBka K JIEKLHAM Jlexiun Teopenmissice
oOyueHue 40 40
IlonroroBka K MpaKTHYECKUM Teoperuueckoe
3aHATHAM Tpairseciue o0yueHue 40 50
BeinosnHenne KOHTPOIBHOM Teoperuueckoe
paboTHI Kormpankngs o0yueHue 20 20
IToaroroeka x 3aueTy 3auer i
BI€ CECCHU 22 24
IToaroropka k sK3aMeHy OK3aMeH FSANCHAIICHR
BI€ CECCHH 24 24
Hroro 146 158




2. IIEJIb OCBOEHMS I CHUTIJIAHBI

2.1. Mean 1 327294 OCBOCHUS NUCHMILIHHbI

BOODYXKHTb OaKaiaBpa MaTeMaTHYECKAMH 3HAHUIMH, HEOOXOIUMBIMH [ M3y4eHHUs PAaa OOLIeHAYIHBIX
JUCLMILINH ¥ AUCLUIUIMH NPOo(eCCHOHAIBPHOrO LIKUKJIa;
0 cospark GyHIaMeHT MaTeMaTHYECKOro 00pa3oBaHusl, HEOOXOIUMBIH IS NOMYYEHHs NPO(GECCHOHATHHEIX

KOMITETeHIIMH OakaiaBpa-apXUTEeKTOpa;

0 BocmHuTaTh MAaTEMATHYCCKYIO KyJIbTYypY U IIOHUMAaHUE POJIM MATEMATUKH B pa3IUYHBIX cq)epax

NpodECCHOHATIBHOM NeATENEHOCTH.

33}.‘[&‘-11’1 OCBOCHHA NUCLUIIIHHBI:
1.0

C(bOpMI/IpOBaTB 3HaHHA U HAaBBIKH, HCO6XOIII/IMI>IC AJI U3Yy4YC€HUA palda HpO(bCCCI/IOHaJIBHBIX JUCLUIUTHH

2.0 mnpHBHUTEL HABBIKM HCTIONBE30BAHMA MaTeMaTHYECKOrO alliapara [is PelleHUs HEsKEHEPHbIX 33134,

3. Pa3BuBaTh JJOrHYECKOE MBILIIEHUE H TBOPYECKHUI NOAXO/ K PEINEHMIO NPOdeCCHOHANBHEIX 3a1aY.

IIporpamMma cocTaBiieHa B COOTBETCTBUHM C TpeboBaHUIMH DenepanbHOro rocy1apcTBEHHOr0 06pPa3oBaTeNbHOro
CTaHJapTa BHICIIETO 06pa3oBaHuMs N0 HAMPABJIEHHUIO MIOATOTORKH / CIIELHANBHOCTH APXHUTEKTYpA.

IIporpamma cocTaieHa ¢ y4€TOM peKOMEHIALMH IPUMEPHON OCHOBHOM 06pa30BaTeNbHOM IPOrPaMMBI BEICIIIETO
06pa3oBaHMs 1O HAMPABJIEHHUIO MIOATOTOBKY/CIELMATBHOCTH APXUTEKTYPa YTBEPHKASHHOM

2.2. Ilepeuenr nIaHHPYeMBIX Pe3yIbTATOB 00y4eHHs IO AHCHHILINEE (MOIY.II0), COOTHECEHHBIX C
IJIAHHPYEMBIMH Pe3y/JIbTATAMH OCBOCHHSA 00pa30BaTe/IbHOM NPOrpaMmebl

Tabnuua 2.1 INepeuens mwiaHUpyeMBIX pe3yNsTaTOB 00yYeHH s O AUCLHMILTHHE

Kopn n HanMeHOBaHKHE KOMIIETEHIMH
(pezynbTar ocBOEHHA)

Kon u HammeHoBaHue HHAWKaTOpa JOCTHXXCHHA KOMIICTCHUHUH

VK-1. CnocobGeH ocymecTBIsTh OKCK,
KPUTHYECKHH aHaIU3 U CHHTE3
MHPOPMaLUK, IPAMEHATh CHCTEMHBIN
NOAXO[ AJIS peLIEeHHs TIOCTaBICHHBIX
3ajaq

VK-1.1. AsanusupyeTt NpUHIMUIEI c6opa, 0TO0pa 1 0600LIeH s
HHbOpMaLMU

VK-1. CnocobeH ocyecTBIsATh MOKCK,
KPUTHYECKUH aHATH3 U CHHTE3
MHPOpPMALUH, IPHUMEHATH CUCTEMHBIH
MOAXOJ JUI PeIUECHHUS IOCTaBICHHBIX
3ajadq

VK-1.2. CoOTHOCHT pa3HOPOAHBIE SBJICHHS U CHCTEMATU3UPYET UX B
paMKax M30paHHBIX BUIOB MPO(ECCHOHANBHOM AEATENLHOCTH

VK-1. CiocobeH ocyIecTBIATE IOKCK,
KPUTHYECKUI aHaIu3 U CUHTE3
UH(OPMALIUH, IPHMEHATH CHCTEMHBII
MOIXOJ TS PEIIEeHHS TIOCTABIEHHBIX
3amau

YK-1.3. ImeeT npakTH4YecKui ombIT paboThl ¢ HHYOPMALMOHHBIMH
o0bexTaMu U ceThio MiHTepHeT, onbIT OUOIHOrpaduuecKoro nomcka,
CO371aHUs HayYHBIX TEKCTOB

Ta6nvna 2.2 — Inanupyemble pe3yabTaThl OCBOSHHUS TUCLMILTHHEI 00Pa30BaTeNbHON IPOrpaMMbI

KOI[ H HAMMCHOBAaHHUE HHOMKATOpa
JOCTHXKECHHA KOMIICTCHIIMU

HanmenoBanue nokasarens oLleHUBaHUA (pe3ysbTaTa 00ydeHH s 1o
IUCLUTLTHAHE)

1

2

VK-1.1. Amanuzupyer npHHUHIBI cOopa,
oTbopa 1 06001meHus HHpOpMaLHK

3naer: YK-1.1. MeTonuky BBISBICHUS CHCTEMHBIX CBA3EH U
OTHOUIEHHMH MEXKIY H3y4aeMbIMH SBICHUSIMH, IPOLECCAMMU W/ M
00BEKTaMH Ha OCHOBE MPUHATOM MapaurMbl

Vwmeer: VK-1.1. BeiaBnare auanekTudeckue 1 GopMaIbHO-TOTHYECKHE
NPOTHBOPEUHS B aHATM3MPYEMOW HHPOPMALIUH C LENBIO OIpe/Ie/ICH s
€€ JIOCTOBEPHOCTH

Hwmeer napbiku: VK-1.1. @opMHPOBaHUS U apryMEHTHPOBAHHS
BBIBOJIOB M CYXKICHHH, B TOM YHCJIE C IPUMEHEHHEM GHIOCO(CKOro
NOHATUHHOrO anmapara




VK-1.2. CooTHOCHT pasHOpOAHBIE
SBJICHHA U CUCTEMATU3UPYET UX B
paMKax I/I36paHHI>IX BHUIIO0B
NpoQecCHOHANBHON NeATeTbHOCTH

3uaer: YK-1.2. MeTozpI CHCTEMHOTO OIXOAA 111 PEIIEHNMS
TIOCTABJIEHHbIX 33124

Vmeer: YK-1.2. JIorHyHO ¥ MOCNIEAOBATENBHO H3/1araTh BEISABICHHYIO
MH()OPMALMIO CO CCBUIKAMHU Ha HH)OPMALIMOHHBIE PECYPCHI

Nmeet HaBbiku: YK-1.2. BeISBIEHNS CUCTEMHBIX CBI3€H M OTHOIIECHMUIA
MeXOy U3y4aeMBIMH SBICHHAMM, IPOLECCAMY H/HIM 00BEKTaMH B
obnacTu npodecCHOHATBHOM NeSTeNbHOCTH

VK-1.3. Umeet npakTHYECKH OMBIT
paboTh! ¢ HHPOPMALHOHHBIMH
obreKTaMu U ceTbto FHTepHeT, omsIT
6ubnuorpadu9eckoro MOKUCKa, CO3qaHMs
Hay4YHBIX TEKCTOB

3uaet: YK-1.3. IIpunumms! BeI60pa HHYOPMAHOHHBIX PECYPCOB I
HOMCKa HH(QOPMAaLlU B COOTBETCTBHUH C IIOCTABJICHHOM 3a1aueit

Vwmeer: VK-1.3. TIpoBoauTE OLIEHKY COOTBETCTBHS BEIGPAHHOTO
pecypca KpUTEPHAM TIOJHOTHl M ayTEHTUYHOCTH

Hmeer nappixu: YK-1.3. Cucremarusanuu oGHapyKEHHOM
UHGOpMaLUHM, OTYYEHHOM U3 Pa3HBIX HCTOYHUKOB, B COOTBETCTBUM C
TpeOOBaHUAMH U YCIOBHIMH 3a1aYH

Wudopmaims 0 BBISBIEHIH PE3YTIBTATOB OCBOSHHS AMCLUIUIMHBI [PecTaBiieHa B MOoHMe OLEHOYHBIX CPEICTB 10
mucuunmbe. [acnopr @OC npencraenen B pasaene 4 PITI.

[Tpumeuanue: ®POC paspabareiBaeTcs kak npuioxenue K PITJT B cootsercteun ¢ Ilonoxenuem o ®OC,
YTBEPKACHHBIM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM.




3.1.

3. COIEPKAHUE TCIATLIAHGI

Tembl yueOHol JHCHUNIHHEBI (TIeKIHOHHBbIE 3AHATHS)

Tabmuna 3.1 TeMbI JIEKIMOHHBIX 3aHATHMI

KonuuectBo vacos mo hopMam

00y4eHus
HaumeHnoBanue Kownr. pab Cawm. pab
No /i paznena Tema u comepkaHue JTEKLUOHHOTO é §
JUCLUIIIAHBL 3aHA-THA = g
(Mo-myns) g 2 g 3
s| S| E |5 |5 | E
S| E| 8| E|E| ¢
) o ™ o o ™
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas ¢popma (1 cemectp),
nepuoga 04HO0-32049Has dopma (2 cemecTp)
arTecTanuu
(3x3amen)
1 {/Iuneiinas anrebpa |CucTeMbl TUHEHHBIX YPaBHEHHIA. 2 2 4 4
O6patHas Marpuua. CUCTEeMbI JTUHEHHBIX
anrebpanyeckux ypaBHeHHi. Pemenue
CHCTEM C NTOMOILBIO 00PaTHOM MaTpULIBI
2 |BextopHas anrebpa |BexTopsl. JIuHelHbIE OnEpaH HaT 2 2 2 2
U aHAJTUTHYeCKas BekTopamu. CKaIsIpHbIE U BEKTOPHbIE
reoMeTpus BEJIMYMHEL. BeKkTOp Kak HanpaBlIeHHBIN
orpe3ok. CBoOoHBIE BeKTOPEIL. JnuHa 1
HamnpasieHue Bekropa. KomnuneapHsie
BEKTOpHI. PaBEHCTBO BEKTOPOB.
Honb-BeKTOp, €NMHUYHBIA BEKTOP.
Jlunelinble Onepaly Hal BEKTOPAMH.
ITpoexuus BeKTOpa Ha OCh, CBOHCTBA
npoekuuid. KoMmnianapHsie BEKTOPHIL.
KoopaunartHslil MeTOx 3a1aHMs
csobonHoro Bexropa. KoopauxarHeie
OpTHI.
3 |BexropHas aynirebpa |Bekropsl. JInHeliHbIe onepaLiy Ha 2 2 2 2
Y aHaJIUTUYeCKas BekTOpamu. CKaIIpHOE POU3BEICHHE.
reoMeTpus BeipaxkeHue ckaisipHOro NpoU3BeIeHUS
9epe3 MPOEKLMIO BEKTOpa Ha BEKTOP.
CBoiicTBa CKaIPHOTO NPOH3BENCHUS.
VYcnoBue nepneHIuKyIIpHOCTH ABYX
BEKTOPOB. Beruucnenue yria Mexny
IByMs BekTopamu. Momyis BeKTOpa.
BripaxkeHue CKaipHOTO MPOU3BEICHUA
Yepe3 KOOPAUHATHI IIEPEMHOMKAEMbIX
BEKTOPOB.




BexropHas anrebpa [BekTopHOE U CMEIIaHHOE POM3BEICHHE 2 2 2
U aHAJIUTHYECKas BEKTOpOB. IIpaBkie U j1eBBIE TPOUKU
reoMeTpHs HEKOMIUTaHAPHBIX BEKTOPOB. BekTopHOE
NPOU3BEICHUE BEKTOPOB M €r0 CBOWCTBA.
Du3HuYecKuii CMBICI BEKTOPHOT'O
npousBeieHus. BekTopHOe npousBeneHue
B KoOpAMHATHOH dopme. [Ipumenenue k
pelIeHHMIO 3a1a4 (IUI0Ianb
TapajulenorpamMMa M TpeyrojibHHKa,
yCIOBHE KOJUTMHEApHOCTH).
CMmenIaHHOe NMPOU3BEACHUE, €r0 CBOKCTBA,
reoMeTpuyecKas HHTEpIpeTays.
Beruucne
Bexropnas anrebpa [[Ipsmast Ha IIIOCKOCTH. Y paBHEHUS 2 2 2 2
Y aHANATHYEeCKas NPSMOM: € YIIOBBIM KO3 HLHEHTOM,
reoMeTpus npoxoAdiel yepe3 JaHHYIO TOYKY C
3aJaHHBIM YTJIOBBIM KO3 GHLIUEHTOM,
Yepe3 IBE TOUKH, B OTpe3Kax, obIee.
Vron Mexny NpsMbIMH, YCIOBHS
[IapaJUIeNbHOCTH U MEPIeHIUKYISIPHOCTH
npsMeIx. PaccrosiHue oT TOUKH 10
MIPSIMOH.
Bekropnas anredpa |Kpuebie Broporo nopsiaka. Kpuseie 2 2 2 2
U aHaJIUTHYECKAas BTOPOTO NOPAAKA Ha MJIOCKOCTH.
reoMeTpus Kanonuyeckue ypaBHEHHUs OKPY>KHOCTH,
3JuIMIIca, runepOosl, mapabonbl.
OJeMeHTH! KPUBBIX: OCH, BEPIUUHBI, LIEHTP
CHMMETpUH, HOKYC, SKCLEHTPHCHUTET.
HccnenoBanye KaHOHHMYECKUX YPaBHEHHH,
noctpoeHue kpuBbix [lapamerpuyeckoe
3ajaHUe ITOCKUX KPUBBIX.
Bekropnas anrebpa |[InockocTs B mpocTpaHcTBe. Y paBHEHHS 2 2 2
Y aHaJTUTUYeCKas IUIOCKOCTH B POCTpaHCTBe: obliee,
reoMeTpusl NpoXoAsuIeii yepe3 TpPU TOUKH, B
OTpe3Kax. YIoJ MEeXAY IIOCKOCTSIMH.
Vcnosust napajuienbHOCTH U
NEPIEeHIUKYISAPHOCTH IUIOCKOCTEH.
PaccTosiHMe OT TOUKHM O TUIOCKOCTH..
BexropHas anrebpa |[Ipsmas B mpocTpaHcTBe. Y paBHEHHSA 2 4 4
U aHaJTUTHYeCKas IPsMOH B IPOCTPAHCTBE: BEKTOPHOE,
reoMeTpus KaHOHHYECKHUE, apaMeTpUYecKHe,
NpOXOJAIIEH yepe3 IBe TOUKU. Y CIIOBUS
NapajuleIbHOCTH U NEePHIEHAUKYISIPHOCTH
npsaMbIX. B3aumHoe pacnonoxeHue
MIPSIMOM U IJIOCKOCTH
HATOIo 16 | 10 20 | 20
IlepBas rpynma
nepHoaa
arrecranuu
(3x3amMen)
Bropas rpynna ounas ¢opma (2 cemectp),
nepuoga o4HO0-32049Has dopma (3 cemectp)

aTTrecTanuu (3a4er)




p—

Bgenenue B
MaTeMaTHYEeCKHUI
aHaIM3

Ipenen dpynkuuu. Teopemsl 0 npenenax.
3ameuarenbHble npeaensl. [lonsaTue
oKpecTHOCTH ToukH. Ornpenenexue
¢byskmu. Crioco6bl 3aqaHus QyHKIHH.
Ob6nacty onpeaeneHys 1 3HAUECHHI,
rpaduk. DIEeMEHTHI TOBENCHUS
(MOHOTOHHOCTb, YETHOCTb,
NePUOANYHOCTD, OTPAHUYEHHOCTD).
ITpenen ¢pyHk1MU B TOUKE.
I'eomeTpuueckas UHTEpIIpeTALHSA
npenena. . [lorsTiue 6ecKOHEUHO MaJIOH U
6ecxone4Ho OomnbIOH Benu4uH. CBOiCTBA
6eckoHeuHO Masibix. CBSA3b MEKIY

2 [Indp depenumanbroe
UCYHCIICHHUE
GyHKIM ogHOM
[IEPEMEHHOMN

[TonsTue npou3BOHOM, ee
reOMEeTPHYECKHUI U PU3UIECKHIA
CMBICI1.3aJa4uM, TPUBOJAIIME K IIOHATHIO
npou3BogHOH. Ouznyeckuid 1
F€OMETPUYECKHI CMBICI IIPOM3BOIHOM.
VpaBHEHHs KacaTeNbHON ¥ HOPMATH K
IUTOCKOM kpuBOM. [lonsTue
muddepeHumpyeMocTy GYHKLIUH, CBI3b
MEXTy HENIPEPhIBHOCTHIO U
M depeHIHpPyeMOCThIO QYHKIMH.
ITpou3BoaHBIE OCHOBHBIX IEMEHTAPHBIX
¢dynxmii. [IpoussoaHas CyMMBIL,
NIPOM3BENEHH, YacTHOT 0. IIpousBonHas
cnoxHou ¢pyHkumu. [In

3 |Uccnenopanue
dyHKIWMH 1
MIOCTPOCHUE
rpadukos

HccnenoBanue GyHKUMIM Npy NOMOLIM
npou3BOIHOH.OCHOBHBIE TEOPEMBI
JuddepeHIHaNTEHOTO HCYHCTICHHUS.
O61mas cxema ucciaeqoBaHus QyHKIHH,
MOCTPOEHHE rpadMKOB.

4 |HeonpeneneHHsIit u
onpeaeIeHHbIH
HHTErpajl

ITonsTHe nepBooOpa3sHOi QyHKIHH.
HeomnpeneneHHplii HHTErpaI.
IMepeooOpasHas. HeonpeneneHHbIi
HHTErpaj 4 ero CBOMCTBa, TeopemMa
cyuecTeoBaHus. IIpaBuna BeIMUCIEHHUSA
HeoIpeleIeHHOro HHTerpaia. Tabmuna
uHTerpaaoB. OCHOBHBIE METObI
HHTETPHPOBAHHA: METOT
HENIOCPEICTBEHHOIO HHTErPUPOBAHUS

5 [Heomnpenenenusiii u
OIpeaeIeHHbIN
HMHTEerpal

3amMeHa NepeMEeHHOM U HHTerPHPOBaHHUE
II0 YacTsM B HEOIPEIEIeHHOM HHTerpae.
HHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NIEPEeMEeHHBIX (B YaCTHOCTH, TIOIBEICHUSA
noJ 3HaK nuddepeHumana),
HMHTETPUPOBAHUE TI0 YACTAM.

6 [Heorpenenennsiii u
OIpeneeHHbIN
HHTErpat

OnpenenenHslil vHTErpai.3agaya o
BBIYHUCIICHHUY IUIOIa0H KPUBOIMHEHHON
tpaneuun. dopmyna
Herorona-JlelGumma.

MeToB! BEIUHMCIICHHS ONPEAETEHHOTO
HHTerpajla: 3aMEHa IePEeMEHHOM U
MHTETPUPOBAHHE IO YaCTIM.
Brruncnenue nnomanei niockux B
IPSMOYTOJIbHBIX KOOpIHHATAX




7 |@ynxuun QyHKUUH ABYX nepeMeHHbIX. DyHkuun 2 | 2 2 2
HECKOJIBKHX nepeMeHHsIx. O6nacTe onpenenexHus,
MIEPEMEHHBIX croco6bl 3aaHus, rpaduk GYHKIMH ABYX
TepeMeHHbIX. YacTHbIe NpUpalleHus
(bYHKLIM HECKOJIBKHUX MIEPEMEHHBIX.
YacTHele Mpou3BoaHbIe. [ eoMeTpuueckuit
Y MEXaHWYECKUH CMBICI YaCTHBIX
HPOU3BOIHBIX QYHKIMHM HECKOJIBKUX
nepeMenHsIx. IlonHoe npupamenue
¢dynxuum. KacarensHas IIOCKOCTb.
8 | DyHKIHM IToBepxHOCTH BTOPOTO MOpAAKA. 2 2 2
HECKOIBKHX IToBepxHoCTH BTOpOrO Mopsiaka: cepa,
MePEeMEHHBIX 3IUTMIICOM ], runepbonons, napadononsn,
KOHYC, LIMIUHIPUYECKHE
NOBEPXHOCTH.JINHEeuaThie MOBEPXHOCTH
HATOI'o 18 12 20 | 20
Bropas rpynna
nepuoaa
arrecranmnu (3a4er)
Hroro 34 22 40 | 40
3.2. IIpakTHYecKHe H CeMHHAPCKHE 3aHATHA M HX COAEPKAHHE
Tabnuua 3.2 TeMbl NPaKTHYECKUX 3aHATUM
KonuuectBo uyacor no ¢popmam
o0yJeHus
Haumenosanue Konr. pa6 Cawm. pab
No /i pazgena TeMma U conep kaHue MPaKTHYECKOro § §
JUCLIATUTHHEI 3aHATUSA 5 E
(Mo-myns) 8 2 8 E
= | 3| E|g|% | E
o i S = o 2
s | a2 | &3 |38 | §
1 2 3 4 5 6 7 8 9
IlepBas rpynma ounas popma (1 cemectp),
nepuoaa 04HO0-3204Has popMa (2 cemecTp)
aTTecTanuu
(3x3ameH)
1 [JInneiiHas anrebpa  |MaTpHIBl U ONPEAETHTENH. 2 2 2 2
Anrebpanyeckue onepauyu Haj
Matpuuami. Onpeaenureny BTOporo,
TPETHEro U N-Iro NOPSIIKOB U X CBOMCTBA.
MuHops! 1 anrebpandeckue JOTONHEHHS.
O6parHas marpuua.
2|JIuneiinas anredpa  |CHCTEMBI TUHEHHBIX YPaBHEHHI. 2 4 2 2
CucreMbl TUHEHHBIX anredpanyeckux
ypaBHeHul. PemeHue cucTeM ¢ moMoIpro
o6paTHOM MaTpHLBL, O HOpMyIam
Kpamepa, meronom I"aycca.




Bexropnas anrebpa
U aHaJIUTHYecKas
reoMeTpHs

BekTopel. JIuneiinbie onepayu Hal
BekTopamMu. CKaJIipHble ¥ BEKTOPHbIE
BEJIMYMHBIL. BEeKTOp Kak HanpaBiIeHHbIN
orpe3ok. CBoGoaHbIe BeKTOpHI. [[TnHa 1
HarnpasieHue Bekropa. KonnuneapHsie
BEKTOPHI. PaBeHCTBO BEKTOPOB.
Honp-BexTop, e 1MHUYHBIN BEKTOD.
JluneiiHple onepauyy Hal BEKTOPaMH.
IIpoexuus BexTOpa Ha OCh, CBOMCTBA
npoexuuii. KommiaHapHbie BEKTOPEHI.
KoopnunatHsI# MeTon 3a0aHus
cBobogHOro Bekropa. Koopauxarasie
OpTHI.

Bekropnas anrebpa
1 aHATUTHYECKas
reoMeTpus

CxaspHOe POU3BEIeHHE BEKTOPOB.
CkanspHoe nipousBenieHue. BeipakeHue
CKaJIIPHOTO NPOU3BEECHHS Yepe3
IPOEKILIMIO BEKTOpa Ha BekTop. CBoiicTBa
CKaJIIPHOTO NPOU3BEACHUS. Y CIOBHE
MEPNEHIUKYIIPHOCTH ABYX BEKTOPOB.
Brruncnenue yrna Mexmy OByms
BeKTOpamMu. Moyis BeKTOpa.
BeipaxxeHue cKanspHOro Npou3BeAeHHs
yepe3 KOOpAHHATHI TePEMHOKAEMBIX
BEKTOPOB.

Bexropnas anrebpa
Y aHATUTHYECKas
reoMeTpus

BexropHoe U cMelaHHOe MPOU3BEACHHE
BeKTOpOB. [IpaBrie U JiIeBbIe TPOHKH
HEKOMIUTaHapHBIX BEKTOPOB. BekTopHOe
NIPOM3BEIEHHE BEKTOPOB M €ro CBOMCTRA.
DU3NYECKHI CMBICT BEKTOPHOTO
IIpou3BeneHus. BekTtopHoe npousBeneHue
B KoopauHaTHOH ¢opme. [IpumeHeHue K
peureHuio 3ana4 (TIomans
napajuieiorpaMMa U TpeyroJbHUKA,
YCJIOBHE KOJUIMHEAPHOCTH).

CMelaHHOe POU3BEICHHE, €r0 CBOMCTBA,
reoMeTpuyecKas HHTepIpeTanus.
Brraucie

BexTopHas anrebpa
¥ aHAJTUTHYeCKast
reoMeTpus

ITpsimas Ha MIOCKOCTU. YpaBHEHHS
MPSIMOA: C YIJIOBBIM K03 QHUIMEHTOM,
MPOXOISIIEH uepe3 JaHHYIO TOUKY C
3alaHHBIM YIJIOBBIM KO3 UIIUEHTOM,
yepes IBE TOUKH, B OTpe3Kax, obiee.
Vron Mexay npsSMbIMH, YCIOBHS
NapajUIeNIbHOCTU U NEPIeHIUKYIIPHOCTH
npsaMeIx. PaccTosiHue OT TOYKH 10
MPSAMOM.

BekrtopHas anrebpa
U aHaJTUTHYeCKas
reoMeTpus

Kpussie Broporo nopsigka. Kpuseie
BTOPOTO NOPSJKa Ha TNIOCKOCTH.
KaHoHnueckue ypaBHEHUS OKPY>KHOCTH,
aJUTMICca, rUnepOobl, napadois.
OneMeHTB! KPUBBIX: OCH, BEPLUMHBI, UEHTP
CUMMeTpHH, QOKYC, SKCLIEHTPHUCHUTET.
HccnenoBanye KaHOHUYECKUX YPaBHEHHIA,
nocrpoeHue kpusbix [Tapamerprueckoe
3aJaHHe IJIOCKUX KPHBLIX.




Bexropnas anrebpa  |IInockocts B npocTpaHCTBE. Y paBHEHHS 2 2 2 2
U aHaIUTHYeCcKas IUIOCKOCTH B IIPOCTpPaHCTBE: oOluee,
reoMeTpHs MPOXOMAIIeH Yepe3 TPH TOUKH, B
OTpe3Kax. Yol MeXIy IIIOCKOCTIMH.
VYcnoeus napainenbHOCTH U
MEPIEHAMKYIAPHOCTH IUIOCKOCTEH.
PaccTostHEE OT TOUKH X0 TIOCKOCTH..
Bekropnas anrebpa ([Ipsmas B mpocTpaHCTBe. YpaBHEHUS 2 2 4 4
Y aHaJIUTHUYeCKas IPsIMOH B IPOCTPAHCTBE: BEKTOPHOE,
reoMeTpus KaHOHHWYECKUE, [TapaMeTPHYECKHE,
MPOXOAALIEeH yepe3 ABE TOUKHU. Y CIIOBUSA
[ApAIETPHOCTH U NEPIEHAUKYIIPHOCTH
npsaMeIX. BzaumHoe pacnonosxeHue
MPAMOM U MJIOCKOCTH
HUTOro 18 | 24 20 | 20
IlepBas rpynna
nepuoxa
aTTrecTanun
(3x3ameHn)
Bropas rpynna ogHas popma (2 cemectp),
NepHOAA 04HO-32049Has (opma (3 cemecTp)
aTrecTanuu (3aver)
Beenenue B ITpenen dpyskiwm . PackpeiTue 2 1 2 4
MaTeMaTHYeCKUi HeonpeneneHHocTed. . OnpenenexHue
aHAIKX3 ¢dyskmy. CnocoOsl 3a1aHus QYHKLIUH.
O6nacTy onpeneneHus 1 3HAYCHUI,
rpaduk. OneMeHTHI TOBEOCHUSL
(MOHOTOHHOCTb, YETHOCTH,
NIePHOJNYHOCTb, OTPAaHHYEHHOCTB).
ITpenen ¢ynkumu B Touke. PackpsiTre
HeollpeeNIeHHOCTel. 3aMedaTeNbHbIe
Tpeebl.
Brenenue B HenpepriBHOCTE PYHKIIUH B TOUKE. 2 2 2 4
MaTeMaTHYeCKUH Henpepsieabie QyHKLIMN.
aHaux3 Apudmernyeckue onepanyu Haj
HETIPepPhIBHBIMU (QYHKLIHSAMH.
HenpepbIBHOCTB 1€MEHTapHBIX QYHKIHMHA.
Knaccupukauus Toyex paspbiBa.
Hccnenosanue Ha HENIPEePHIBHOCTh
aneMeHTapHbIX ¢yHkuumi. CBolcTBa
GbyHKLHH, HEPEPHIBHBIX Ha OTPE3KE.
HMuddepenuuansHoe |Texuuka nuddepeHunposanus.3aqaym, 2 2 4 4
HCUHCIICHHUE NPHUBOASAIINE K NOHATHIO MPOU3BOJHOM.
GYHKIMH OHOM OU3NIECKUA U TeOMETPUYECKUI CMBICIT
[IEPEMEHHOMN MIPOU3BOAHOMN. YpaBHEHUS KacaTeIbHON U
HOPMAaJIH K IUIOCKOH KpuBoii. IloHsTue
aubdepeHIUpYeMOocTH QyHKIMH, CBA3b
MEXKIY HETIPEPHIBHOCTHIO U
I} depeHIUpyeMOCTHIO (PYHKLIUH.
ITpon3BOAHBIE OCHOBHEIX 3JIEMEHTAPHBIX
¢bynxuuii. [IpoussoaHas cymmel,
NpoM3BeNeH s, YacTHOro. [IponsBoaHas
cnoxHOU GyHkmu. Ju
HMuddepenumansHoe |Mccnenopanue GyHKIMA M NOCTPOEHUE 2 1 2 2
HCYHCIICHHE rpaguxoB. Heob6xonumoe u 1ocTaTouHOe
byHKIMH OTHOR ycnoBue BozpactaHus(yObIBaHHS
NepEeMEHHOH )bYHKILIHIA, TOUKH 3KCTPEMyMa.

BbIl'[yKJ'[OCTL, BOTHYTOCTB, TOYKH

neperu6a. AcUMNTOTHI rpaduka GYHKIHH.
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5 |Heonpenenennsiii 1 |Beruucienue HeonpeeaeHHBIX 4 2 2 4
omnpeeNeHHbIH uHTerpayioB. Tabnuia HeonpeaeIeHHbIX
UHTETpat uHTerpanoB. HemocpencreeHHoe
uHTerpUpoBanue. MIHTerprupoBanue ¢
TIOMOIIBIO 3aMEHBI EPEMEHHBIX (B
YaCTHOCTH, MOABEJCHHUSA MTOJ1 3HAK
nubdepenimana), HHTErPUPOBAHUE IO
YacTsAM.
6 [Heonpenenennsiii 1 |OnpeneneHHbli uHTerpai.3anaya o 2 2 4 4
OIIpenesICHHBIN BBIYKCIIEHUH TUIOIAAN KPUBOJIMHEHHON
HHTEerpaibl Tpaneuun. Popmyna
Hetorona-JleiibHuua.
MeTop! BEIYUCIIEHHS ONPEeIEICHHOTO
HHTEerpaja: 3aMeHa IePEeMEHHOU U
UHTETPUPOBAHKE TI0 YACTSM.
Brruucnenne miomanei miockux B
NPSAMOYTOJIBHBIX KOOpAHHATAX
7| duddeperumansaoe (@yHKmU IBYX NepeMeHHBIX. YacTHbIE 2 1 2 4
HCYHCIIEHHE npousBoaHbIe. DYHKLMH 2 TIEpEMEHHBIX.
dyHKIM#I Obnacte ornpeneneHus, CIOCOOB! 3aIaHu,
HECKONBKUX rpaduK GYHKLIHH ABYX
MePEMEHHBIX nepeMeHHbIX. YacTHBIe NpUpaIneHus
GYHKIMU HECKONBKUX TIePEMEHHBIX.
YacrHble npousBoaHble. ['eomMeTpuyeckuii
U MEXaHWYECKUI CMBICIT YaCTHBIX
NPOU3BOIHBIX (PYHKLHH HECKONBKHX
NIepeMEHHBIX.
8| duddepenumansroe |KacarensHas miockocTh. YacTHbIE 2, 1 2 4
HCUHCIIEHHE MPOM3BOJHBIE BRICIIMX MOpAAKOB. [TomHoe
byHKUmH npupauiende Gyaxuud.KacarensHas
HECKOJIBKUX TUTIOCKOCTh. YacTHBIE POU3BOJHBIE
MepEMEHHBIX BBICIIUX MOpAnKoB. Teopema o
HE3aBUCHMOCTH CMEIIaHHBIX
MPOM3BOJHBIX OT MOPSAAKA
auddeperuupoBanus (6e3
J0Ka3aTeNbCTRA).
HTOIO 18 12 20 | 30
Bropas rpynma
nepuoxa
aTrecTamuf (3a4Yer)
Hroro 36 36 40 | 50

3.3. JlaGopaTopHblii IPAKTHKYM H €r0 cofep:KaHne
He npexycmotpeHo.

3.4. Kypcosoii npoekT (pabora) H ero XapaKTepHCcTHKA
He npenycmotpeno.

3.5. HmamBuayajibHOe 3aJaHHE U €r0 XapaKTepHCTHKA
Tabmuua 3.5 TeMbl HHIXBUIYATbHBIX 3aaHUM

Ne /o1

Tema HHOUBUOYAJIBbHOI'O 3aaHuA

KonuyecTBo 1acoB mo gpopmam
o0yueHus

Konr. pab

Cam. pab

O4YH.-3a04YHasa

OYHas

3a04Had

OYHasd

OYH.-3a04YHas

3a04Hasd
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1 2 5 6
IIepBas rpynna nepuoja arrecTanuy (3K3aMeH) - 09Hast
¢opma (1 cemecTp), ouno-3a0unas gopma (2 cemecTp)
1 |JTuneitnas anrebpa. BeropHas anrebpa u aHanuTH4eckas 10 | 10
reoMeTpHs.
UuTOoro 10 | 10
IlepBas rpynna nepuoa arrecTanui (3K3aMeH)
Bropas rpynna mepuoaa arrecranmus (3ader) - odnas ¢popma
(2 cemecrp), ouHO-3204Hast popma (3 cemecTp)
1 |BBenenue B MaTeMaTU4ECKHIN aHAIN3. 6 6
2 |HeompeneneHHbIi U ONpPeAEICHHbIH HHTErPaIBL. 4 4
HUTOI'O 10 | 10
Bropas rpynna mepuoaa arrecTanum (3ader)
Hroro 20 | 20
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4. BBISIBJIEHUE PE3YJIBTATOB OCBOEHMS T CIAILINHBI

4.1. Ilacmopt donna onenounsix cpeacts (POC) no gucuunIAHE
Tabnuua 4.1 - [Tacnopt ponaa oneHouHbx cpeacts (POC) mo AuCHUILIUHE
Konst
Ne Haumenosanue "
Al i —— TexHonorus Bup arrecrauuu Bune! 3ansaTuit (bopMpreMan(
p
KOMIIETeHLIH
1 2 3 4 5 6
1 |9x3ameHanmoHHEIE TpaguuuoHHas IIpomesxyrounas 3ager, Ox3amen |YK-1.1., VK-1.2.,
Ounetsl obpa3oBaTenbHas aTrecTanys VK-1.3.
TEXHOJIOTHS
2 |KonrponsHas pabora |TpamurmmonHas Texyumii koutpons  |KoHTponbHas, VK-1.1., VK-1.2.,
obpazoBaTenbHast CPC VK-1.3.
TEXHOJIOTHS
3 [Kommokemym TpanuuuoHHas Texymuii kouTpons  |[Ipaktiyeckuwe |VK-1.1., VK-1.2.,
oOpazoBaTesbHas VK-1.3.
TEXHOJOT U
4 |PacuetHo-rpadmyecka |TpamuimoHHas Texymmii koutpons  |CPC VK-1.1., VK-1.2.,
s pabota oOpazoBaTenbHas VK-1.3.
TEXHOJIOT U
5 |CobecenoBanue WuTepakTuBHas Texywmmii kouTporms  |Jlexiun VK-1.1,, VK-1.2.,
obpazoBarenpHas VK-1.3.
TEXHOJIOTHS
6 |Pa3sHOypoBHEBBIE TpaguuuoHHas Texymmii koHTpons  (CPC VK-1.1., VK-1.2.,
3a[a4M U 33JaHUsA obpa3zoBaTenpHas VK-1.3.
TEXHOJIOTHS

4.2 Bonpochl K 3K3amMeny (3a4ery)

Ilepsasi rpynna nepnoja arrecranun (3x3amen) - ounas ¢popma (1 cemecrtp), ouHo-3a09nan Ppopma (2
cemMecTp)

1. Pemenue cucteM NUHEHHBIX ypaBHeHUH 10 popmynam Kpamepa, MeTronom o6paTHOi MaTpuibl, METOIOM
I"aycca.

. JInneiinpie onepauyy Hal BEKTOPaMH.

. IIpoekiyst BeKTOpa Ha OCh, CBOHWCTBA MPOEKLHI

. JelicTBusI Hal BEKTOpPaMHU, 3aJaHHBIMH KOOPAMHATAMH.

. BekropHOe npou3BeeHe BEKTOPOB.

. CmermanHoe NPOU3BECACHUEC BEKTOPOB.

2
3
4
5. CkanspHOe NpOU3BEAECHUE BEKTOPOB.
6
7
8

. IIpsiMast Ha IIOCKOCTH (pa3IMYHbIe BUIBI YPaBHEHMH).
9. IlapannensHOCTh ¥ NEPNEeHIUKYIAPHOCTE IPSIMBIX, YTOJI MeXIY HIPSIMBIMU. PacCTOSHHE OT TOUKHM O MPAMO¥A..

10. Kpussle Broporo nopsaka (3yimrc, runepbona, napadosa), uX CBOKCTBRA.
ITnockocTs (pa3nu4Hble BUIB! YPaBHEHHN).

11.

12. IpsimMas B mpocTpaHcTBe. PasmiyHbie BUIbI ypaBHEHHH MPSIMO#

13. Pemenue 3anau no teme "JluHelinas anrebpa”

14. Pemenue 3anay no reme "Pemenyie cucreM JTMHEHHBIX YpaBHEHUI"

15. Pemenue 3agay 1o teme "BekTopHas anrebpa”

16. Perenue 3anaq no teme "CkanspHoe NPOU3BEICHHUE BEKTOPOB"
17. PemeHnue 3ana4 no TeMe "BekTOpHOE U CMeLIaHHOE MPOM3BEIECHUE BEKTOPOB"

18. Pemenue 3anay no teme "Ipsamas Ha miockocTy"

19. Pemenue 3anaq no treme "Kpussie Broporo nopsiaka"

20.

Hapa.nnenLHocu. H NEPHNEHIUKYJIAPHOCTD IUTOCKOCTEH, YroJi MEXIOY IJIOCKOCTAMM. PaccrosaHue oT TOYKH [0
IIJIOCKOCTH.

21. Pemenwe 3ana4 no teme "IIpsmas B mpocTpaHcTee”




22. Pemenne 3anad no teme "JIuneiiHas anre6pa”

Bropas rpynna nepuoaa arrecranuu (3auer) - ounas gpopma (2 cemectp), 0uno-3a09nast hopma (3 cemecTp)

1. DnemenTr! noseneHus GyHKIMK: 06IACTH ONIpeEsIeH s, 00IaCTh 3HAYCHUIH, YETHOCTb, [IEPHOTUYHOCTD,
MO-HOTOHHOCTb.

- Ilpenen gynkumu u npenen nocnenosaTensHOCTH. Teopema o npenenax.

. beckone4Ho maibie 1 6eCKOHEUHO GOMBIINE BEMYUHbL, HX CBOMCTBA, CBA3b MEXKTY HIMH.

- CpaBHeHHe GeCKOHEYHO MATBIX H GECKOHEYHO GOMBINMX BemHdKH. [IpUMeHeH e K BHIMHCIICHHIO MPE/IEoB.
. 3amMeuaTesnbHbIe IPeaebl.

. HenpepsiBHble QyHKIMM (OnpenenieHre, CBOMCTRA).

. Pasprieaeie dynkumu. Knaccuduxaums Touek paspeisa.

. IloHsaTHE NPOU3BONHOM, €€ reoMeTpUYECKHi U PU3HUECKMI CMBICIT.

9. IlpousBoAHEIE CYMMBI, [IPOU3BEACHHS, YACTHOrO (yHKLHIA.

10. ITpouzBoaHBIE CIOXKHOM H 0OPATHOMN BYHKIMIA.

11. IlponzBonHas HesIBHON (YHKIMH

12. Jlorapudmuueckoe nuddepeHuupoBatue.

13. Hccnenosanye GyHKIMA Ha MOHOTOHHOCTD, SKCTPEMYMBEI.

14. Hccnenosanye GyHKUMH Ha BBULYKIIOCTb, EPETHE.

15. AcumnroTa Kk rpaduky GyHKUMH.

16. 06mas cxema uccienoBanus GyHKLUAM

17. IlepBooGpasHas ¥ HEONPEIENeHHbIH HHTETPA.

18. OcHOBHEIE METOMIBI HHTETPUPOBAHKS: HETIOCPEICTBEHHOE, 3aMEHbI IEPEMEHHOM, HHTErPUPOBAHHME TI0 YACTAM.
19. OcHOBHEBIE METOIBI HHTETPHPOBAHHA: HEMOCPEACTBEHHOE, 3aMEHbI IIEPEMEHHOM, HHTErPUPOBAHHUE 11O YACTAM.
20. OnpeneneHHbIH UHTETPall ¥ €ro CBOMCTBA.

21. ®opmyna Herotona-JleiGruna.

22. IpunoxeHus ONpeIeNeHHOr0 HHTerpaia B FeOMETPHHL.

0 NN i AW

23. OyHKIMY HECKONBKUX NEPEMEHHBIX

24. YacTHple NPOU3BOHBIE, TEOMETPHUECKIN U (PU3MUECKMI CMBICT.

25. YacTHble NPOU3BOAHBIE BHICIIMX MOPsiAKoB. Teopema 0 He3aBUCHMOCTH CMELIAHHBIX IPOU3BOJHBIX 2-0r0
HOpsiAKa OT NopsAAKa AU PepeHIIMPOBAHI.

26. IloBepXHOCTH BTOPOTO MOPSAAKA.

27. Pemenue 3anau no teme "Ilpenens:”

28. Peenue 3a1ay 1o BBEICHHIO B MATEMATHYECKHMI aHATIU3

29. Pewenne 3ana4 no teme "{uddepeHimansHoe HCUHCIEHHe OTHOM NepeMeHHON"
30. Pemenue 3anad mo teme "TlonHoe uccrnenosanue GpyHKumii”

31. Pemenue 3ama4 no teme "OnpeneneHublii unTerpan”

32. Pewenue 3aa4 1o teme "OYHKIHH HECKOIBKMX EPEMEHHBIX"

33. KacarenpHas IMIIOCKOCTH M HOPMaJlb K MOBEPXHOCTH.

34. PacKpbITHE HEOTIPENENEHHOCTEH.

35. Hcenenosanue Ha HEMPEPLIBHOCTE 3IEMEHTAPHBIX M HEAJIEMEHTAPHBIX (yHKIIHIA.
36. IlpunosxeHus ONpeNeNeHHOro HHTerpaia B FeOMETPHH.

37. Pemenue 3a1a4 Ha NPOCTEHINHE METObI MHTETPUPOBAHMS

38. Pemenue 3anau o teme "Heorpenenenusie unTerpans”

4.3 TexHOIOTHS BBISIBJICHHAS YPOBHS OCBOCHHS JACHHILTHHbI

TexHonorys BbisIBIEHNS YPOBHS OCBOSHMS THCLMILTHHBI IPHBOAUTCS B (OHIE OueHOUHEX cpencTs (DOC).
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5. YYEBHO-METOJIUYECKOE M HHPOPMAIIMOHHOE OBECIIEYEHNE OCBOEHMS
JTUCIAILIAHEI (MOXY JIST)

S.1. OcHoBHasi H JONOJHATENbHAS JIHTEPATYPa

OcnaoBHast IATEpaTypa

1. Jlynry, K. H.  Beicmmas maTemaruka. PykoBOICTBO K peleHHIO 3a1a4 : yuel. Hocobue IIs By30B 1O TEXH.
crew. 4. 1/ K. H. Jlynry, E. B. Maxapos ; nox pex. B. JT. Kynuesa ; M-Bo oGpasosanus P®. - 2-e u3z., ucrp. -
Mockga : ®usmarnur, 2005. - 214 ¢. - ISBN 5-9221-0581-7 : 113.00.

2. ITucemennerif, [I. T. KoHcnekT nekimii o Beiciied Matemaruke : noiusii kype / JI. T. ITuceMeHHsIi. - 10-¢
3., uenp. - Mocksa : AMPHC-nipecc, 2011. - 604 c. : wi. - (Beicimee obpasoBanmue). - ISBN 978-5-8112-4351-8 :
389.00.

3. UnpvBunyaneHele 3a1aHus o Beiciueil MaTematuke. Yacts 1. JluneliHas 1 BeKTOpHas anredpa.
Amnanuruyeckas reometpus. [uddepenimansroe ucurcieHue yHKIMA ONHOM NepeMEHHOM [DIeKTPOHHBII
pecypc] : yde6Hoe nocobue / A. I1. Psbymiko [u ap.]. - UHauBuIya sHbIe 3a1aHUAIO BEICIIEH MaTeMaTrke. YacTb
1. Jluneiinas u BeKTOpHas anredpa. AHanuTHYeckas reomerpus. JuddepenupansHoe ucuucaenune GpyHKImi
onxHoM nepemeHHOH ; 2017-02-24. - Munck : Berusitmas mxona, 2013. - 304 ¢. - ISBN 978-985-06-2221-1.
(http://www.iprbookshop.ru/20266.html)

I[Ol'lOJ'lHI/lTe.leﬂaﬂ JUTeparypa

1. bapun, M. 1. Beicias MaTeMaTuka : y4eOHHK [UIs CTYl. €CTECTBEHHOHAYY. crewl. nef. By3os / . U. Baspun
; MunmcrepcTBo o6pazosanus P®. - 3-e uzn., crep. - Mocksa : Akanemus, 2002. - 616 c. - (Briciuee
obpasoBanue). - Bubmuorp.: c. 608. - ISBN 5-7695-0612-1: 88.00.

2. COopHuK 32124 1O BICHIEH MaTeMaTHKE : ¢ KOHTPOIbHBIMH pabotamu : 1 kype / K. H. Jlynry [u ap.]. - 2- u3n.,
ucnp. - Mocksa : Afipuc-nipecc, 2003. - 574 c. : wn. - ISBN 5-8112-0225-3 : 74.00.

3. COopHHK 32124 10 BBICIIEH MaTeMaTHKe : C KOHTPOJIbHBIMU paboramu : 1 kype / K. H. Jlyury [u ap.]. - 3-e uzn.,
ucnp. 1 gon. - Mocksa : Aiipuc-nipecc, 2003. - 576 c. - (Boiciuee o6pasoBanue). - ISBN 5-8112-0449-3 : 170.00.

4. C60pHHK 32724 TIO BBICIIEH MaTEMaTHKE : C KOHTPOJIBHBIMU pabotami : 1 Kypce : yueb. mocobue A1 By30B IO
coen. B 06:1. Texsuku 1 TexHonoruu / K. H. JIynry [u op.]. - 4-e usn. - Mocksa : Adipuc-npecc, 2005. - 576 c. : wi.
- (Beicee obpasopanme). - ISBN 5-8112-1498-7 : 111.00.

5. COOpHUK MHIMBUIYANbHBIX 3aaHHUM IO BBICIIEH MaTeMaTHKe : y4e6. MocoOue s By30B 110 MHK.-TEXH. CIeLl. |
B3 4. Y. 1/A. Il Pabymko [u np.] ; mox obu. pex. A. IT. PsGyuiko. - MuHck : AkageMudeckas kaura, 2005. -
271 c. - ISBN 5-339-00326-4 (u.1). - ISBN 5-339-00483-X : 283.00.

6. COOpHMK MHIMBHIYaNbHbIX 3aJaHUH O BBICINEH MaTeMaTHKe : yuel. Nocobue Ui By30B O HHXK.-TEeXH. CIIelL.
B3 4. Y. 2/ A. Il Pa6ymko [u np.] ; mox obur. pex. A. IT. PsGymiko. - MuHck : Akagemudeckas kaura, 2005. -
352 c. - ISBN 5-339-00327-2 (4.2). - ISBN 5-339-00483-X : 312.00.

7. COopHHUK 3a1a4 1O BHICIIEH MaTeMAaTHKe : C KOHTPOJNBHBIMK paboTamu : 1 Kypc : y4e6. mocodue [is By30B 110
HaNpaBIeHUAM U criell. B 001. TexHuky U TexHonorun / K. H. Jlynry [u mp.]. - 6-e usa. - Mocksa : AMPUC-nipecc,
2007. - 576 c. - (Beicuiee obpasoBanue). - ISBN978-5-8112-2326-8 : 290.00.

8. COOpHHMK MHIAMBUIYaNbHBIX 3aJaHHUHI IIO BBICIIEH MaTeMaTHKe : y4e6. MocoOHe Jisl MHK.-TEXH. CIiell. By30B : B 3
4. Y. 1/A. I Pa6ymxo [u ap.] ; mox obur. pex. A. IT. PaGywko. - Musck : Akagemuueckas kaura, 2007. - 272 c.
- ISBN 5-339-00326-4 (u. 1). - ISBN 5-339-00483-X : 240.00.

9. CoopHMK UHIMBHIYaIbHBIX 3aJaHH IO BBICIIEH MaTeMaTUKe : y4eh. MocoOHe IS HK.-TEXH. CTIell. By30B : B 3

4. Y. 2/ A. I1. Pa6ymko [u np.] ; mox obu. pex. A. I1. PsOyuiko. - Munck : Akanemudeckas kaura, 2006. - 352 c.
- ISBN 5-339-00327-2 (4. 2). - ISBN 5-339-00483-X : 240.00.

10. COopHMK UHIMBHTYaNbHBIX 3aJaHHH [0 BEICIIEH MaTeMaTHKe : y4el. ocoOue IS HEK.-TEXH. CIIELl. By30B : B
3 4. 4.3/ A.II. Psa6ymxo [u ap.] ; mox o6, pen. A. IT. Pabymko. - Munck : AkageMudeckas kaura, 2006. - 288

c. - ISBN 5-338-00328-0 (u. 3). - ISBN 5-339-00483-X : 240.00.

11. C6opHuK 33024 N0 BHICIIEH MaTEMATHKe : C KOHTPOJILHBIMHM paboTamu : 1 Kype : y4e6. mocobue 11 By30B O

HanpasJeH|AM U cniell. B 0611 Texauky 1 TexHonoruu / K. H. Jlynry [u ap.]. - 7-e usn. - Mocksa : AﬁPHC-npecc,
2008. - 576 c. : un. - (Beiciiee obpazosaunue).- ISBN 978-5-8112-3019-8 : 164.00.
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12. Bricmias MaTeMaTHKa B yIpaKHEHUAX U 3aJa4ax : B 2 4. : [yue6. mocobue ns By3os]. U. 1/ I1. E. Jlanko [u
ap.]. - 7-e u3n., ucnp. - Mocksa : Onuke : Mup u O6pazosanue, 2008. - 368 c. : mi., Tabn. - ISBN
978-5-488-01681-1 (Onuxc). - ISBN 978-5-488-01682-8(u. 1). - ISBN 978-5-94666-468-4 (Mup u O6pazoBanue).
- ISBN 978-5-94666-469-1 (u. 1) : 200.00.

13. bepman, I'. H.  COopHuK 3a1a4 110 KypCy MaTeMaTHYeCKOro aHanusa : yue6. nocobue / I'. H. Bepman. - 22-¢
u3[., nepepab. - Cankr-IlerepOypr : Ilpodeccus, 2008. - 432 c. : wi. - (Cnenmanuct). - ISBN 5-93913-009-7 :
163.00.

14. bepman, I'. H.  C6opHuk 3ama4 no Kypcy MaTeMaTHYecKOro aHanusa : yueb. nocobue ans Bysos / I'. H.
bepman. - 22-¢ u3n., nepepab. - Cankr-IlerepOypr : Ilpodeccus, 2006. - 432 c. - (Cneunanuct). - ISBN
5-93913-009-7 : 139.00.

15. Knerenux, . B. CO60pHMK 33124 IO aHATIMTHYECKOM reoMeTpuH : y4el. mocobue mis BTy30s / J1. B.
Knerenuk ; mox pen. H. B. Edumoga. - 17-e uzn., crep. - Cankr-IlerepGypr : IIpodeccus, 2007. - 199 ¢. : ui. -
(Coermanucr). - ISBN 5-93913-037-2 : 108.00.

16. Knerenux, /I. B. CO6opHHK 3a1ay IO aHATUTHYECKOM reoMeTpuH : yued. nocobue mis Bry30s / JI. B.
Knerenux ; mox pen. H. B. Edumoga. - 17-e uzz., crep. - Cankr-IlerepOypr : IIpodeccus, 2009. - 199 c. : un. -
(Cnenumanuct). - ISBN 5-93913-037-2 : 170.00.

17. Beicmas MaTeMaTyka [DneKTpoHHbIH pecype] : yuebHoe mocobue / B. H. Topenos [u ap.]. - Beicmas

Matemartuka ; 2021-02-01. - Xumku : Poccuiickas MexayHapoqHas akagemus Typusma, 2011. - 260 c.
(http://www.iprbookshop.ru/14278.html)

18. Yrmupx, JO.I. Marematuka [DnekTpoHHsIi pecypc] : yuebnoe nocobue / 0. I'. Yrimupsk. - MaremaTuka ;
2017-09-17. - Omck : OMckuii rocynapcTBeHnsiid yausepeuret uM. ®.M. Jloctoesckoro, 2013. - 268 c. - ISBN
5-779-1546-7. (http://www.iprbookshop.ru/24896.html)

MeTOJIH'leCKPle YKazaHusA

1. JIuneiinas u BeKTOpHas anredpa : MeToA. ykazaHus U yueb. 3agauus s Beex cnell. / Hopocub. roc.
ApXHTEKTYP.-CTPOMUT. yH-T, Kad. Beici. MaTemaTuky ; coct.: H. M. Maxkeiikuna, JI. A. Baruna, JI. B. Boapeuosa,
JI. C. lynonanos. - HoBocubupck, 2001. - 32 c. - 6.11.

2. Ilpaktrkym no auddepeHnraIbHOMY HCUHCIEHHIO (DYHKLHMU OHON NeHCTBUTENLHOM IIEPEMEHHOM : METOS.
yKasaHHA [UIs TIEPBOTO Kypca Beex cnell. U popm o0ydenus / HoBocub. roc. apXuTekTyp.-CTPOUT. YH-T

(Cuberpun), Kad. Beicun. matemartuky ; coct.: E. H. MBamenko, JI. II.Menenuosa, O. H. Yamus. - HoBocHOHpCK

HI'ACY, 2005. - 88 c. - 6.11.

3. Kappnakog, B. 5. C6opHuk 3ama4 o Beicieif MaTematuke [Dnexrponnsiii pecype] : U. 1/ B. Bb. Kapnaxkos, I1.
I1. Kono6os, A. M. Pamenckuii. - HoBocubupck : HoBocHOUpCKHii rocynapcTBeHHBIH
apXUTEKTYpPHO-CTpOMTENbHbIH yHUBepcuTeT (Cuberpun), 95C ACB, 2015. - Onektpos. Tekct. - ISBN
978-5-7795-0730-1. (http://www.iprbookshop.ru/68821.html)

4. Kapnaxos, B. b. (xann. ¢pus.-mar. nayk, npod. ; HTACY (Cubertpun), kad. Beiciuas matemaruka). CGOpHUK
3aj1a4 1o Beicuied maremaruke. U. 1/ B. b. Kapnakos, I1. I1. Kono6os, A. M. Pamenckuit ; M-Bo 06pa3oBanus 1
Hayku P®, Hosocu6. roc. apxurekryp.-cTpout. yH-T (Cubctpun). - HoBocu6upek : HTACY (Cuberpun), 2015. -
84 c. : mn. - ISBN 978-5-7795-0730-1 : 50.00.

5.2. Hcnoab3yembie 62361 AAHHBIX M HHPOPMANHOHHbIE CIIPABOYHbIE CHCTEMBI

Tabnuua 5.1 Mcnons3yemoe mporpaMmHoe o0ecneyesme

Ne HaumeHnoBanue IlonTBepxnenue .
KonuyecTBo nuueH3uit
n/n HH(OPMALIMOHHBIX PECYPCOB JIULIEH3UU
1 2 3 4
1 |Windows 10 Education ITponnenue Azure Dev Tools for
Teaching

Tabnuua 5.2 Mcnions3yemble 6a3bl JaHHBIX ¥ HH()OPMALIOHHO-CIIPABOYHBIE CHCTEMBI

Ne Haumenoranue IlonTBepxxnenue

KonuuecTBo munensuii
/i HHGOPMALIHOHHEIX PECYPCOB TULIEH3 UM

1 2 3 4
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MOODLE - ITopTan AUCTaHIMOHHOTO
obyuenns HTACY (Cubctpun)

CBobonHo pacnipoctpansiemas BJI,
AKT BBIIIOTHEHHBIX paboT OT
15.08.2020r NeA7

1000

IPRbooks

ONeKTPOHHO-OHOMMOTEYHAS CHCTEMA

Jloroeop Ha npenocTaBieHne
JOCTyma K
3JIEKTPOHHO-OMOTHOTEYHOM
cucreme IPRBOOKS ot
25.09.2020 Ne 5293/19

1 000

Hayunas snexrponHas 6ubnuorexa

Ceoboano pacnpoctpansemas BJI,
AXT BBIIIOJTHEHHBIX paboT OT
15.08.2020r NeA7, Horoeop Ne
S10-4731/2021 or 17.03.2021

1 000

Tabmuua 5.3 Hcnone3yemble HHTEPHET-PeCypChl

No Hawnmenosanmue
Ccpuika
n/m HMH(OPMALIMOHHBIX PECYpPCOB
1 2 3
MOODLE - ITopran gucranuuonsoro  [http://do.sibstrin.ru/login/ index.php
obyuernus HIACY (Cuberpun)
2 |OnexTpoHHBIH KaTagor OHOIHMOTEKH http://mega.sibstrin.ru/MegaPro/Web
HI'ACY (Cubctpun)
3 |OnexTpoHHBII pecypc yueOHOM http://window.edu.ru/

nureparypsl MuHucTepCTBa
obpazoBanus PO

5.3. Mertoaugeckue PEKOMEHAANHNHA MO OPraHU3ANMH U3YYCHMS JHCHHIJIHHbI

Tabmuua 5.4 Hcnons3yembie 00pa3oBaTebHblE TEXHOJIOTHH

M Hamvenosarue Bun zanaruii Kparkas xapakTepucTuka
n/n Texuonoruu P P R
1 2 3 4

1.

A}’ILI/ITOPHLIC IOTOYHBIC U
rpynIoBbIC 3aHATUHA B
CIIEHATTU3UPOBAHHBIX
Kjaccax

HudopMaliiosHbIe JTeKLHH,
NPaKTHYECKUE 3aHATHS

Ha nexuusx: ucnons3oBaHue
MYJIBTHMEAUHHOTO NPe3eHTallHOHHOTO
000pyAOBaHUS C NEMOHCTpaLHeit
BUIEOPUIBLMOB, PoTOrpaduii, KOMIBIOTEPHBIX
npesenTanuii, Ha npakTudeckux 3aHATHAX:
OCBOEHHE KOHKPETHBIX YMEHHI U HaBHIKOB IO
TNIPEeI0’KEHHOMY TIPENIOIaBaTeNIeM aITOPUTMY.

2. |Meroz nmpobieMHOro IIpo6nemusbre CaMoCTOATENTFHOE U3yUYCHHE CTYISHTaAMH
U3JI0KEHHs MaTepuaa JIEKUWH, IPAKTUIECKUE MaTepHaia JeKLMH ¢ OoCeXyoImen
3aHATUA JUcKyccuel B aymuropuu. OpraHuzanus
y4eOHOM paboThl, HaNpaBJIeHHas Ha peLIeHe
KOMIUIEKCHOM y4eOHO-I103HAaBaTEIBHOM 33029l
Ha NPaKTUYECKUX 3aHATUIX.
3. |HHTepakTuBHas popma Jlexuma-muckyceus, Jlexuus «oGpaTHOH CBA3MY, MpeIIoararomas

IIPOBENEHHUS 3aHATUN

nexuusa-6ecena

00Cy>XIeHHe CIIOPHBIX BOIIPOCOB,
BO3HMKAOLIMX IIPH H3JIOXKEHUH MaTepraia B
ayAUTOPUH.

Berpeuu ¢ npeacTaBuTeNns My MpodHIbHBIX
KOMITaHUH, NOCEIeHNe CIeaTU3UPOBAHHBIX
BBICTAaBOK.
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JlucTaHuoHHOE 00yUYeH e

CamocrosTensHas paboTa,
KypcoBas paboTa

CamocToATeNbHO H3yYeHHe 00yJaroMUMUCT
yueOHOro Marepuana B JUCTaHLIMOHHOM
pexume Ha nopraine http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHHS MaTepuaa ¢
UCTIONB30BAaHUEM TeCTOBOM 0a3bl moprajia
JUCTaHUMOHHOTO 00yYeH s, KOHCYJbTalUH [0
BBITIOJIHEHHUIO MPAKTHYECKUX 3aaHui U
KypPCOBOMY NPOEKTUPOBAHHUIO B On-line
pexuMe.
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6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
Tabnuua 6.1 — MarepuaibHO-TeXHHYECKOE 00ecneYeHue UCIUTIIMHEL

HaumeroBanue crielMaJIbHBIX*
MIOMEIEHUH U ITOMELIEHHH IS
CaMOCTOATEBHOM paboThI

OcHauleHue CrieUaTbHBIX NOMEIIECHHMH H HOMEIIESHHH IS CaMOCTOATEIbHOM
paboThI

1

2

3naHue y4eGHOro Kopiryca 1o

yn.Jlenunrpanckas, 113, 122 ayn.

(JIexuuu, [IpakTuyeckue)

VyeOHas ayaAUTOPHUS A1 NPOBENESHMUS 3aHATHIA JJEKIMOHHOIO THIIA, 3aHATUN
CEeMUHAPCKOTO THIIA, KyPCOBOTO NPOEKTHPOBaHUS (BHIIOJTHEHHUS KypPCOBBIX
paboT), rpyNIOBBIX M HHAUBHUIYANBHBIX KOHCYIbTALMMN, TEKYIIEro KOHTPOJIA
Y TIPOMEKYTOYHON aTTeCTalHH.

O6opynoBanue i y4eOHOro npoiecca: focka uHGopManuonHas 1 mr.
O6bmee xoauuectso Mect: 100

3naHue yue6HOro KopIyca 1o

yn.Jleaunrpanckas, 113, 205 ayn.

(KonrponsHad, 3ayet, DK3aMeH,
IIpakrudeckue)

VyeOHas ayauTopus /i MPOBENECHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH
CEeMHHAPCKOTO THIIA, KypCOBOrO MPOSKTUPOBAHUA (BBINOTHEHHS KyPCOBBIX
paboT), rpyNNOBBIX U MHANBUAYAIbHBIX KOHCYIBTALMH, TEKYILET0 KOHTPOJIs
¥ IPOMEKYTOYHOM aTTeCTallUH.

O0b1ee KOIUIECTBO MECT: 66

3naHue y4eOHOro Kopiyca 1o

yn.Jlenunrpanckas, 113, 316 ayn.

(Jlexumm)

VyeOHas ayauTopus A NPOBEAEHHS 3aHATHH JIGKIIMOHHOTO THIIA, 3aHATUH
CEeMHHAPCKOTO THIA, KypCOBOT'O NPOSKTUPOBaHUS (BBITOJHEHHA KypPCOBBIX
paboT), rpyIHOBBIX M HHOMBUAYANbHBIX KOHCYJIBTAIMHI, TEKYLETr0 KOHTPOIIS
Y IPOMEKYTOYHOM aTTeCTalllH.

VueOHble TOCOOUS: THIICOBBIE NOCOOMS 4 1T,

O6Guiee komuyecTBO Mect: 108

3naHue yyeOHOro Kopiyca o

yn.Jlenunrpanckas, 113, 412 ayn.

(KontponbHas, 3ayet, DK3aMeH,
Ipaxruveckue, CPC)

VueGHast ayAuTOpHs U1 IPOBENCHUS 3aHATUH JISKIMOHHOT'O THIIA, 3aHATHH
CEeMHHAPCKOTO THUIa, KypCOBOrO NPOSKTUPOBAHKUA (BBITIOJIHEHHS KyPCOBBIX
paboT), rpyNMNOBEIX ¥ UHAUBHAYATHHBIX KOHCYJIBTAUMH, TEKYIIEro KOHTPOIsS
Y MIPOMEKYTOYHOM aTTeCTalMH.

KoMmproTepHOe 000pyROBaHUe: KOMIBIOTEp 1 MIT.

OO0uiee KoJIu4ecTBO MeCT: 42

3nanue yuyeOHOro Kopiyca o

yn.Jleaunrpanckas, 113, 413 ayn.

(KoutponpHas, 3ayer, DK3aMeH,
IIpakxtuueckue, CPC)

VyeGHast ayIUTOpUs 1T MPOBEIECHHS 3aHATUI JISKLHOHHOTO THIIA, 3aHATHIH
CEMHHAPCKOTO THIA, KypCOBOT'O MPOSKTUPOBAHUS (BHIIIOTHEHHS KypPCOBBIX
paboT), rpyNMOBBIX M MHIMBHAYABHBIX KOHCY/IbTALMH, TEKYIIEro KOHTPOIs
U TIPOMEXKYTOYHOM aTTECTALMH.

KommnbrorepHoe 060pynoBaHue: KoMnproTep 1 mr.

OO01ee KOJIHYECTBO MecT: 42

3naHue yuyeGHOro Kopmyca 1o

yn.Jleannrpanckas, 113, 414 ayn.

(KontponrHas, 3auer, DK3aMeH,
I[Mpaktiyeckue, CPC)

VyebHast ayaAuTOpHs AJIS POBENEHHS 3aHATUH JEKLMOHHOIO THIIA, 3aHATHH
CEeMHHAPCKOTO TUIIA, KypPCOBOTO NPOEKTUPOBAHHMS (BBITIOJIHEHUS KypPCOBBIX
paboT), rpyNNOBBIX ¥ UHAUBUAYATBHBIX KOHCYJIBTALMH, TEKYIIEr0 KOHTPOJIS
Y IPOMEXKYTOYHOU aTTeCTallH.

KommnerotepHoe o6opynoBanue: komnsiorep 1 mr.

OO1iee KOIUYeCTBO MecT: 33

3nanue yaeOHOro Kopimyca 1o

yn.Jlenunrpaackas, 113, 415 ayn.

(KontponpHas, 3auer,
IMpaxruueckue, CPC)

VyeGHas ayauTOpHs /I MPOBEIECHHS 3aHATHI JISKIIMOHHOTO THIIA, 3aHATHH
CEeMHHAPCKOTO THUIa, KypCOBOrO NPOSKTUPOBAHUS (BBIIIOHEHHSA KypPCOBBIX
paboT), rpyIIOBEIX U HHAUBHAYAIBHBIX KOHCYJIBTALMM, TEKYILETO KOHTPOJIS
U MPOMEKYTOYHOM aTTeCTalMH.

OO1iee KoJIu4ecTBO MeCT: 39

3nanue yueGHOro KopIryca 1o

yn.Jlenunrpanckas, 113, 419 ayn.

(Jlexumm)

VyeOHas ayauTopus AJ1s IPOBENSHHS 3aHATUH JIEKIIMOHHOIO THIIA, 3aHATHH
CEMHHAPCKOTO THIA, KyPCOBOT'O MPOSKTUPOBAaHUS (BBIIOIHEHMS KypCOBBIX
paboT), rPYNIOBBIX M MHAMBUAYAIbHBIX KOHCYIBTALUH, TEKYLIEro KOHTPOJISL
Y IPOMEKYTOYHOM aTTeCTaluy.

KommneloTepHoe 000pynoBaHUe: OrpTeXHUKa 1 1IT.

O6wee kommyecTBO MecT: 120

3manue y4eOHOro Kopiyca o

yn.Jlenunrpanckas, 113, 428 ayn.

(Ok3amen, Jlekium)

VyeGHas ayauTopHs 1)1 MPOBENCHHS 3aHATHH JISKLMOHHOTO TUIIA, 3aHATUH
CEMHUHAPCKOTO THUIA, KypCOBOrO MPOSKTUPOBaHKS (BBIIOJHEHUS KypPCOBBIX
paboT), rpyNIOBBIX U HHIMBUIYAIbHBIX KOHCYIBTALMH, TEKYIIErO KOHTPOJIS
1 MPOMEKYTOYHOM aTTECTaLUH.

KommnbrotepHoe 060pyaoBaHue: MOHUTOP 1 IIT.

OO01Iee KOauyecTBo MecT: 99
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*  CreuyaibHele NOMEINEHHS — Y4eOHbIe ay AUTOPHH AJIs IPOBENEHHS 3aHATHIA IEKLHUOHHOTO THIIA, 3aHTH
CEMHHAPCKOT0 THIIA, KYPCOBOIO NMPOEKTHPOBaHKU (BBIMOIHEHHE KYPCOBBIX paboT), rpyNmoBBIX U
WHIOUBHUAYaTbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA U POMEIKYTOYHOM aTTECTALMH, a TaK K€ MOMEIIESHHS I
CaMOCTOATEIbHON paboThI

i i
ABTOp-pa3paboTyuk (BeXyILHii JEKTOP) /13 cuy { 7 10.M.Baxpomees
(moamucs) | [0)5(0]

(/
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