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1. Mecto nucuuminnbl B crpykrype OITIOII

Hucuumnmna 51.0.06.02 Ananutrueckasi reOMeTpusi OTHOCUTCS K 00s3aTenbHOM yacTu 00pa3oBaTeIbHON
IIPOrPaMMBI.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMU OCBOEHHUSI 00pa30BaTeIbHOI MNpPorpaMmbl (KOMIETEHUUSIMH W HMHAUKATOPAMH
JOCTHKEHUS] KOMIIETEeH M)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucuniuinie | HauMeHoBaHue 0lIeHOYHOI0 CpeICTBA
KOMIIeTCHIIUH (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, comep>kaHUE | MOCTHIKEHHS] KOMIETEHIUH
KOMIIETEHIHH) HNuaukarop nocruskenusi | PesyabraTsl 00ydeHus Hdas Tekywero | Jdas
KOMIIETCHUM U 10 JUCHUIIMHE KOHTPOJISA MPOMeKYTOYHOM
(xon, COZICpIKaHNE yCneBaeMoCcTH arrecranuu
HMHJMKATOPA)
OIIK-1: Cnocoben OIIK-1.1: 3naem OIlK-1.1: Konnokeuym
pewanms 3a0ayu @ynoamenmanvivle 3aKOHbL 3uanue gpynoamenmanvhuix Koumponvuas Mesamen:
npOPeccuoHarbio | dysyxy u mamemamuxu, 3aKOHO6 U NPAKMUYECKU paboma K
OHMPONbHBIE
OesimenvHOCmU Ha
Memoobl MAmMeMamuieckozo  |OpUeHmupOBaHHbIX
0CHOBE NPUMEHEHUSL . 60NnpoCcyl
AHATU3A U MOOETUPOBAHUSL pe3ybmamos anarumu4eckou 3a0
ecmecmeeHHOHA)YHbl aoarus
Yu OIIK-1.2: Ymeem pewams eceomempuu
obujeundICeHepHbIX 3a0auu npogheccuoHanbHOU
3HaHu12, Memooos OesamenbHOCmuU Ha 0CHOGE OIIK-1.2:
MAMEMAMUYEcKo20 | npumMeHeHus.
Yuenue pewams 3a0auu
anaiusa u ecmecmeeHHOHAYUHBIX U .
J S — § npogeccuonanvHoll
mooenup 00UjeUHIHCEHEPHBIX SHAHUIL 0
eSIMeNbHOCIU HA OCHOBE
OIIK-1.3: Umemb nagviku ) .
npUMeHeHUs 3HaHull 8 obaacmu
npuMeHeHUs GuauIecKux .
AHATUMUYECKOU 2eoMempuu
3AKOHOB U MAMEMAMUYECKUX
Memo008 05l peweHs 3a0ay
. OITK-1.3:
npogeccuonanbHoll
Py — Braoenue nagvixamu
/i
NPUMEHEHUS MAMEMAMUYECKUX
meopemuueckozo u
Memood08 AHANUMUYECKOU
NPUKIAOHO20 Xapakmepa
2ceomempuu 01 peueHust 3a0ay
npogeccuonanvHoll
desamenvHoCMU
meopemuyeckoeo u
NPUKIAOH020 Xapakmepa
3. CTpyKTypa M coJepkaHue TUCUUIIMHBI
3.1 TpyaoeMKoOCTbh JUCUMIIJIMHBI
O4YHasl
Oo0mast Tpy10eMKOCTb, 3.€. 4
YacoB no yuedOHOMY IJIaHy 144
B TOM YUCIIE
ayIUTOPHbIE 3aHATUS (KOHTAKTHasI padoTa):




- 3aHATHS JIEKIIHOHHOI'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNA (MPAKTHYeCKHe 3aHATHS / 1a0opaTopHbIe padoThI) 32

- KCP 2

caMocTosITeIbHasi padoTa 42

IIpome:xyTounas aTTecTanus 36
JK3aMeH

3.2. ConeprxaHue TUCIHUAIINHEI

(cmpykmypuposannoe no memam (pazoeiam) ¢ yKasaHuem omeeodeHH020 Ha HUX KOIU4ecmad

aKademMuyecKux 4acos u 6udbvl Y4eOHbIX 3aHAMuUlL)

HaumeHnoBanue 1 KpaTkoe coiep>KaHue Pa3/ienoB U TeM IUCIHILTHHbI

Bcero
(uacer)

B TOM YHCJIC

KonTakrHas pabora (pabora Bo
B3aUMOJIEHCTBHH C TIPEIIoaBaTesieM),

qachkl U3 HUX

3aHATUsA
JIEKIIMOHHOIO
TUIa

3ansTus
CEMHHApPCKOro
THUIA
(mpakTuveckue
3aHATHs/Tabopa
TOpHBIE
paboTsI), Yachl

Bcero

CamocrosTenbHas
pabora
o0yuarorierocs,
Yacsel

or3-0

o0

(0]

0

0

o0

o0

1. Beenenue. Meron koopauHar. JlekapToBel KOOPAWHATHI HA TUIOCKOCTH.
Jlenenue oTpe3ka B 3aJaHHOM OTHOILIEHUH. Y paBHEHHE KPUBOU Ha
wiockocty. [losipHbIe KOOpAMHATEI Ha IUIOCKOCTH. LlunHaprdeckue n
c(epuueckre KOOpANHATHI B TpocTpaHcTBe. [lapamerpuyeckue ypaBHEHHUS
kpuBoii. Touka rnepecevueHus: KPUBBIX.

12

2. Cuctembl IMHEHHBIX YpaBHEHUH BTOPOTO U TpeThero nopsiaka. [lonstue
MaTpunbl. DopMyIsl JUTS ONIPEAEIUTENCH MaTPUL BTOPOTO U TPETHETO
nopsiaKoB. CHCTEMbI THHEWHBIX YPaBHEHUI BTOPOTO U TPETHETO TOPSIIKOB.
®dopmyisl Kpamepa ai1st perieHus CUCTeM ¢ KBapaTHON MaTpHIEi

K03 OUIHEHTOB.

10

3. Bekrophas anreopa. [Tonstue BexkTopa. JInHeiHbIe oniepauy HaJ
BekTopaMu. JIMHelHast He3aBUCHMOCTb U 0a3UC B BEKTOPHOM IIPOCTPAHCTBE.
[epexon ot ogHOrO 6a3nca K APYromy Ha INIOCKOCTH M B TIPOCTPAHCTBE.
CkassipHOe IpoH3BezieHIE BeKTOpoB. OpTOHOPMHUPOBAHHBIN Oa3ucC.
BexTopHOE 1 cMemaHHOe TPON3BECHNE BEKTOPOB. Y CIIOBHS
KOMIUIAHAPHOCTH M KOJUTMHEAPHOCTH BEKTOPOB. [IpHIIOKEHHUS BEKTOPHON
anreOphl K BBIYHUCIICHUIO TUIOMIAACH 1 00BEMOB.

22

4. TIpsiMble TMHUM U ITIOCKOCTH. Y paBHEHUsI IEPBOM CTETIEHH OTHOCHTEIIHLHO
KOOPJHMHAT: MpsAMast TUHHUA Ha INIOCKOCTH U IIIOCKOCTh B IPOCTPAHCTBE.
YpaBHEHUS NPSMOH JIMHUY Ha IUIOCKOCTH. YTOJ MEKAY MPSIMBIMU. Y CIIOBHS
MapauIeNbHOCTH ¥ MEPIEHANKYIIPHOCTH ABYX MPSIMBIX. PaccTosiHME OT
TOYKH JI0 IPSIMOI1 Ha TuTockocTH. OCHOBHBIE 3a/1auyl Ha MPSIMYIO Ha
rtockocTu. [Tydok npsimbix. I[TnockocTs 1 nipsiMasi B pOCTPaHCTBE.
KoopanaaTHBIE 11 BeKTOpHBIC ypaBHEHUs. [lapamiensHOCTh MIIOCKOCTEH B
npoctpaHcTBe. [IpsiMast Kak JIMHUS TTEPECEYCHUs IBYX TUIOCKOCTEH.
OCHOBHBIE 331a491 HA TNIOCKOCTH U MPSIMYIO B IPOCTpaHCTBE. PaccTrosHuEe oT
TOYKH JI0 TUIOCKOCTH ¥ OT TOYKH JI0 IPSIMOHA.

5. Kpussie Broporo nopska. [lonstue anredbpandyeckoil TMHUN U
anreOpanueckoi MoBepxHocTH. L{uMHIpuueckue 1 KOHMYEeCKHe
noBepxHocTH. KoHnueckne ceueHus, OCHOBHbIC CBOICTBA, ypaBHEHHS B
MOJISIPHBIX KoopAnHaTax. KaHoHnueckue ypaBHEHMS SJUIUIICA, TUIIEPOOIIBI U
napabossl. BeBoA U3 ypaBHEHUI B MOMSIPHBIX KOOPAWHATAX. DIUIHUIIC,
runepoona u napabona Kak anredpandeckie IMHUHE BTOPOTO MOPSAKA.
OCHOBHbIE CBONCTBA 3JUIHIICA, IHIIepOOIIB! U TTapadobl. PoKychl U
qupektpucsl. KacatensHsle K snIcy, runepbore u napaboie.
IMapamerpuyeckoe ypaBHEHUE DIUIUIICA. DIUIUIIC KaK MPOEKLs OKPYKHOCTH
Ha IDTOCKOCTb H 3JUIUIIC KaK CeYeHNe Kpyrioro mumuaapa. [lepecedenue
KPHBOH BTOPOTO MOPSAAKA U MPIMOH. ACUMIITOTHYECKHUE HATIPABICHHS.

6. IToBepxHOCTH BTOpOro nopsaka. OnpeneneHne MoBEpXHOCTH BTOPOTO
TOpsIJIKa B JICKAPTOBOI ccTeMe KoopAnHAT. L{eHTpanbHble MOBEPXHOCTH
HaXO0X/ICHHE IEHTpa MOBepXHOCTH. CTaHAapTHOE yIIPOIICHNE YPaBHEHUS
IIOBEPXHOCTH BTOPOTO MOPSI/IKA Yepe3 MOBOPOT CUCTEMBI KOOPANHAT.
Krnaccuduxanuus neHTpaabHbIX TOBEPXHOCTEH BTOPOTo MOPSIKA.
Knaccuduxaryst HeeHTpaJIbHBIX MOBEPXHOCTEH BTOPOTO TOPSIKA.
[IpsiMonuHeiHbBIe 00pa3yrole HOBEPXHOCTEN BTOPOTO MOPSAKA.
VHBapnaHTHI TOBEPXHOCTEH BTOpOro nopsiaxa. MccienoBanue ypaBHeHNSA
MOBEPXHOCTH C MOMOIbIO MHBAPHAHTOB.

20

20

22

12

12

10



ATtrecranus

36

KCP

Htoro

144

32

32

66

4

4. YueOHO-MeTOAUYECKOE ODecleYeHre CAMOCTOSTEIbHOI PadoThI 00y4al0IIMXCH
J.B. Xomunkuit, "OCHOBBI aHATUTHYECKOW T€OMETPHH U JIMHEHHOM anreOphl", KOHCTIEKT JICKIINH,

2022.

5. ®@oHA OUEHOYHBIX CPEACTB ISl TEKYLIero KOHTPOJIS YCHEeBAeMOCTH M TPOMEKYTOYHOM
aTTecTallMu MO JUCHUIIMHE (MOTYJIIO)

5.1 TunoBble 3a1aHNs1, HeOOXOAMMBIE /ISl OLIEHKH Pe3yJIbTATOB 00y4eHusl IPH NPOBeIeHUH
TeKYIIero KOHTPOJISA yCIeBAeMOCTH € YKa3aHMeM KPpUTepueB UX OLleHUBAHUS:

5.1.1 TunoBble 3a1aHus (OLEHOYHOE CPeACTBO - KoJIOKBHYM) /151 OLleHKH ¢()OPMHPOBAHHOCTH

rkomunerenuuu OIIK-1

Bomnpoc

Kon
IKOMIICTCHIIN
158

1. JlekapToBbI KOOPJIMHATHI Ha
IJIOCKOCTH. JlenieHne oTpe3ka
B 3aJaHHOM OTHOIIICHUH.

OI1K-1

2. IlonsipHbIe KOOPAMHATHI HA
iockocT. Lunuuapudeckue
U cheprueckue KOOpAMHATHI
B IIPOCTPAHCTBE.

OI1K-1

3. Onpenenureny U CUCTEMBI
JMHEVHBIX YpaBHEHUN 2-TO U
3-ro nopsakoB. ®opmyisl
Kpawmepa.

OI1K-1

4. IlonsiTue BekTOpa.
JIuHeiHpIe onepauu Haa
BeKTOpaMu. JInnenHas
HE3aBHCUMOCTH U Oasuc.

OI1K-1

5. Ilepexonm ot ogHOTO Oa3mca
K IpyroMy Ha IUIOCKOCTU U B
IPOCTPAHCTBE.

OI1K-1

6. CxansipHO€E NMPOU3BE/ICHHE
BEKTOPOB.
OpTOHOPMHUPOBaHHBIN Oa3uC.

OI1K-1

7. BeKTOpHOE U CMENIaHHOE

OI1K-1




IMPOU3BCACHUC BCKTOPOB.

8. YcIoBHS KOJUTMHEAPHOCTH

M KOMILIAHAPHOCTHU BEKTOPOB.

OI1K-1

9. KoopauHaTHbIE U
BEKTOPHBIC YPaBHCHUS

HpHMOﬁ JIMHHUH Ha ITJIOCKOCTH.

OI1K-1

10. Yron mexay npsiMbIMHU.

YcioBus napajyuieabHOCTH U
NEPIEeHIUKYISIPHOCTU ABYX

MPSIMBIX.

OI1K-1

11. YpaBHenue npsmoii,
IIPOXOSIIEH uepes3 1Be
JNaHHble TOUKH. [Tydok
npsMeix. Paccrosaue ot
TOYKH J0 NIPSIMOM Ha
IIJIOCKOCTH.

OI1K-1

12. IlnockocTh U npsiMast B
npocTtpancTee. KoopanHaTHbI
€ M BeKTOPHBIC YPaBHEHHUSI.

OI1K-1

13. [lapanneabHOCTh
TJIOCKOCTEN B IPOCTPAHCTBE.
[Ipsimas kak nuHUA
HepeceyeHmst IByX
IIJIOCKOCTEM.

OI1K-1

14. PaccTossHuE OT TOYKHU 1O

OI1K-1

IUIOCKOCTH U OT TOYKH 10
IPSIMOM B IPOCTPAHCTBE

Kpurepun onenuBanus (oneHo4Hoe cpeacrso - Konnoksuym)

Onenka

MPEBOCXOTHO

OTJIINYHO

0YeHb XOPOLIO

XOPOIIIO

Kpurepun onenuBanuns

OOyuaeMblif CaMOCTOSATENFHO U IIPABIJIBHO PEIIIII 3a/1a4y B Ounere u
OTBETUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAKKE Ha
JIOTIOJTHUTEIIBHBIN BONPOC MOBBIIIEHHON TPYAHOCTH.

OO0y4aemblil CAMOCTOSITENILHO U MTPaBUJIBHO PELIWII 3a/1a4y B OUIIeTe U
OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMJIETE, a TAK)KE HA
}IOHOHHHTGHBHBII;'I BOIIPOC.

OOy4aeMblif CaMOCTOSATENFHO M MPABIIBLHO PN 33/1a9y B OMiere n
OTBETHJI B TIOJTHOM 00BEME Ha BONIPOC B OMiIeTe, HO HE OTBETHII B TIOJTHOM
00BEME Ha OTIOTHUTEIBHBIA BOIIPOC.

OO0y4aemblil CAaMOCTOSITENILHO U MTPaBUJIBHO PELINII 33]jauy B OusieTe u
OTBETHUJI C IOCTATOYHOM MOJIHOTOM Ha BONIPOC B OMJIETE, IEMOHCTPHUPYS
HaBBIKM 000CHOBaHMS TEOPETUYECKUX ITOJI0KEHUH ¢ TIOMOILBIO
IpernoaBaTers.




Ouenka Kpurepun oueHuBanus

OOy4Jaemblii TPUMEHST PAaBUIIbHBIE METOBI IS pEILICHHs 3a/1a41 B OujieTe
YIOBJIETBOPUTEIBHO U paccKa3ajl OCHOBHBIE IOJIOXKEHUS TEOPETUUECKOT0 BOIIpoca Oe3
000CHOBaHHS, C IOMOILBIO NIPENO1aBATENS.

HCYOOBJICTBOPUTCIIbBH O6yqaeMblﬁ HC CMOT"' IPUMCHUTD IMPABUJIBHBIC MCTOABI AJId PCUICHUA 3a1a4n
0 B OumiieTe u He paccka3ajl OCHOBHBIC ITOJIOKCHUS TCOPCTUICCKOI'O BOIIPOCA.

OOy4aemblii HE CMOT MPOJIEMOHCTPUPOBATH KAKHE-THO0 METOBI IS
IJI0XO pelleHus 3a1aul B OuiieTe U He paccKa3al HUKaKUX MOJI0KEHUH
TEOPETUYECKOr0 BOIIPOCa.

5.1.2 TunoBble 3agaHus (OLeHOYHOE cpeacTBO - KoHTpoJIbHAast padoTa) 1Jisl OlleHKH
copmupoBannocTu komnerenuuu OIIK-1

Tema: «BekropHas airedpay»

Bapmuant 1

3amanue 1

Ha rtockocTi HalTH pas3ioKeHHe BEKTOPa € [0 BEKTopam a u b

a=(4, -2); b=(3, 5); c=(1, -7)

3amanne 2

BekTop X mepreHauKyIsspeH Bektopam a u b, o6pasyer Tymoit yroin ¢ oceto Oy, u |X[=26.

Haiiti koopuHATHI BEKTOpa X, eciau a=(4, -2, -3), b=(0, 1, 3).

3amanue 3

Joka3aTh TOXIECTBO:

(a,b,c)2+|[[a,b]2,c]| = |[a,b]]2|c|2.

Bapuant 2
3ananue 1
Ha rutockocTi HaiTH pas3ioKeHne BEKTOpa ¢ 1o BeKTopam a u b

a=(5, -4); b=(-3, 0); c=(19, 8)

3amanne 2

BekTop X nepreHauKyisipes Bektopy a u ocu Oz, o0pa3yer ocTphlil yroj ¢ ocbio Ox, u |X|=51.

Haiitu koopuHaThl BekTOpa X, ecau a=(8, -15, 3).



3aganue 3

JlokaszaTh TOXKIECTBO:

[[a,b],[c,d]] = (a,b,d) c —(a,b,c) d.

Kpurepun onenuBanus (oneHo4Hoe cpeactso - KonrpoJsbHas padora)

Onenka

3a4TCHO

HEC
3a4TCHO

5.2. Onucanue KA OLl¢cHUBAHUSA PE3YyJbTATOB oﬁyqe}ma o JUCHHUIIJIMHE ITPHU l'lpOMe)KyTO‘{HOi/i

paboTHL.

Kpurepun oueHuBanus

arrecranuu

OO0y4aeMblii pelIil MeHee MOJI0OBUHBI 3371a4 U3 KOHTPOJIbHON pabOoTHI.

HIkana ouennBanusi c(hOPMHUPOBAHHOCTH KOMIIETEHIHI

OOy4aeMblii YCIIEITHO PEIUII TOJIOBUHY WM 00Jiee TIOJIOBUHBI 33]1a4 U3 KOHTPOIBHOU

Yposen
b
copmu HEYAO0BJIETBOP YAOBJIETBO 04YeHb
NJI0X0 X0pouIo OTJIHMYHO MPEBOCXOTHO
poBaHH HUTEJIbHO PHUTEJIBHO X0po1I0
ocTH
KOMIIET
eHIuit
(MHAUK
aTopa
AOCTHIK He 324TeHO 3aYTEHO
eHust
KOMIIET
eHITHIT)
YpoBeHb
OtcytcTBHE VYposeHb poBet
. . 3HaHHU B
3HaHHUH MuHHUMaNbH | 3HAHWUU B oOBeMe YposeHb
TEOPETUYECKOTO [ o0BeMe, ’ 3HaHUU B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. . JIOTTYCTHMBI | COOTBETCTBY o0beme, .
3HAaHHUH HIDKE 9 oIeM 3HaHHUU B
HeBo3moxHOCTB 1 ypOBeHb I0IeM COOTBETCTB
MHUHHMAJIEHBIX . mporpaMme obOneme,
3HaHWS | OLECHHUTH IMOTHOTY N 3HaHHH. porpaMme YIOIEM
. TpeOOBaHUA. MOATOTOBKH MPEBBIIIAONIC
3HaHUH HonymeHo MTOJTOTOBKH TporpamMme
Hmenn mMecto . HomymieHo M MPOrpamMMy
BCJIEICTBUE MHOTO . JomymeHo TTOJITOTOBK
rpyobie OLINOKHU HECKOJIbKO MOJATOTOBKH.
OTKa3a HETpyOBIX HECKOJIBKO n. Omubok
HecyllecTBe
oOyyJaromierocst Ot OIHOOK HETpYOBIX HHIX HeT.
OoTBETa oubok
omnboK
IIponemonc ITpogemonc
poat [Iponemonc P
[IpomemoHC | TpupOBaHBI TPHUPOBAHEI
TPHUPOBAHEI
TPHUPOBAHBI BCE BCE
BCE [IpoxemoHcTp
OCHOBHBIC OCHOBHBIC OCHOBHBIC
OtcytcTBHE OCHOBHBIC HPOBaHEI BCE
l_[pyl peICHUH yMeHI/IH. yMeHI/lﬂ. ymeHm{.
MUHHMAIJTEHBIX YMEHHUs. OCHOBHBIE
. CTaHAApTHBIX Pemiensr Pemensl Bce Penrensr
yMeHl/Il/I. Pemensl Bce yMeHl/lﬂ.
3a7a4 He TUIIOBBIE OCHOBHBIE BCE
HeBo3MoxHOCTD OCHOBHbBIE Pemiensl Bce
MPOJAEMOHCTPHP | 3aJ1a49H C 3a7a4u ¢ OCHOBHBIE
OIICHUTD HAJTHMYHE 3ajaun. OCHOBHBIC
Ymenus o OBaHbI HEeTpyOBIMU | HETpyOBIMU 3a7a49u ¢
yMeHl/Il/I BrInonaHeHbI 3aJavuu.
OCHOBHEIE omuOKaMu. | OmHOKaMH. OTJETHHBIM
BCJIEJICTBHE BCE 3aJIaHUs BeimoHeHsI
ymenus. imenu | BeinosiHeHs! | BpinosnHeHs U
OTKa3a B TIOJTHOM BCE 3aJlaHUs, B
MECTO IpyObie BCE BCE 3aJaHHs HECYIIECTB
oOyyJaronerocst Ot o0BeMe, HO MIOJTHOM
OIuOKU 3aJaHus, HO | B IIOJIHOM SHHBIMU
OTBETa HEKOTOpBIE o0BemMe 6e3
HE B o0beMe, HO HeJ0ueTaM
c HEIOYETOB
MTOJTHOM HEKOTOPBIE H,
HEeoYeTaMHu
obbeme c BBINOJTHCH
HEJI0YCTaMu BI BCE




3a/1aHus B
TIOJTHOM
o0beme
Nmeercs
OtcytcTBHE [Iponemonc IIponemonc
MHWHHMAaJIbH [Iponemonc
6a30BBIX ITpu pemennn N TPHUPOBAHbI TPUPOBaHbI
Bl HAOOp TPHUPOBAHEI IMponemoHcTp
HaBbIKOB. CTaHAAPTHBIX 6a30Bble HaBbIKH
HaBHIKOB 6azoBble HpOBaH
HeBo3moxHOCT 3a7ad He HaBBIKU TIPH pu .
TSt HaBBIKU TIPH TBOPUYECKUH
OILICHNUTH HAINYUE | HPOJIEMOHCTPHUP peneHun penieHnn
Hagbixn peureHus peleHnn MOAXOA K
HaBBIKOB OBaHBI 0a30BbIC CTaHJIapTHBI HeCTaHAapT
CTaHJapTHEI CTaHIapTHBI PpEIIeHHIO
BCJICJICTBUE HaBbIKH. Vimenn X 3aj1a4 C HBIX 3a71a4
X 33714 ¢ X 3amad 0e3 HECTaHAAPTHBI
oTKaza MecCTO rpyOble HEKOTOPBIM oe3
HEKOTOPBIM ouIMOoK 1 X 3a/1a4
oOyyaromerocsi OT | OIHUOKU u omuboK U
u HEJJ0YETOB
oTBeTa HEJ04YeTaMH HEJI09eTOB
HeJlo4eTaMu
Ixana OLHCHUBAHUS IPHA MPOMEKYTOIYHOU aTTECTALIUA
Ouenka YpoBeHb NOATOTOBKH
TPEBOCXO/THO Bce xommeTeHInH (YacTH KOMITETEHIMI), Ha (JOPMUpPOBaHHE KOTOPBIX HAaNpaBieHa AUCIUITINHA,
c(opMHPOBaHBI HAa YPOBHE HE HIDKE «IIPEBOCXOIHO», MPOJEMOHCTPUPOBAHEl 3HAHUS, YMEHHUS,
BIQJICHASI TI0 COOTBETCTBYIOIIMM KOMIIETCHIIMSM Ha YPOBHE BBINIE MPELyCMOTPEHHOTO
pOrpaMmoi
OTJIMYHO Bce xommeTeHINM (YacTH KOMITETEHINH), HAa (HOPMUpPOBaHHE KOTOPHIX HANpaBlIeHa AUCIUIIINHA,
cOpMHPOBaHBI HA YPOBHE HE HUKE OTIHIHON.
S 04YeHb XOPOIIO Bce xommeTeHnINM (YacTH KOMITETEHINH), HAa (HOPMUpPOBaHHE KOTOPHIX HANpaBlIeHa AUCIUIIINHA,
c(opMHPOBaHBI Ha YPOBHE HE HHU)KE «OUSHB XOPOIIO)
X0pouIo Bce xommeTeHInH (YacTH KOMITETEHIMI), Ha (JOPMUpPOBaHHE KOTOPBIX HAaNpaBieHa AUCIUITINHA,
copMHPOBaHBI HA YPOBHE HE HIKE «XOPOIIIO).
YIOBJIETBOPUTENIb | Bce koMreTeHnny (YacTu KOMIETeHIMiT), Ha (JOPMHPOBAHUE KOTOPBIX HAIPaBIeHAa UCLUILINHA,
HO copMHpOBaHEl Ha YpPOBHE HE HIKE «yAOBIETBOPHUTENHHO», INPH STOM XOTsA OBl OnxHA
KOMITETeHIIMs chOPMHUPOBaHA HA YPOBHE «YAOBICTBOPUTEILHO)
HeyaoByeTBopuTe | XOTs Obl 0Z1HA KOMIIETEHINS CHOPMHUPOBaHA HA YPOBHE «HEY/IOBJICTBOPUTEIIBHOY.
JILHO
He 32a4TeHO
TJI0X0 XoTst 66 0JJHA KOMITETEHIMS COPMUPOBAHA HAa YPOBHE (ILIOXO)

5.3 TunoBkIe KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTEepUaAJIbI, H606XOJIPIMI)IB AJIA OLICHKH
pe3yJbTATOB 00yUYeHHs HA IPOMEKYTOYHOM aTTecTaluu

5.3.1 TunoBble 3aaHNUs1, BLIHOCUMbIE HA IPOMEKYTOYHYIO ATTECTALMIO:




Ouenounoe cpencTso - KOHTpoJibHBbIE BONPOCHI
Ik3zamen

Kpurepun onenuBanus (KoHTposbHbIe BONIPOCHI - JK3aMeH)

Ouenka Kpurepun oueHuBanus

OO0y4aeMblil CaMOCTOSITENILHO U NIPAaBUIIBHO PELIWII 33]1a4y B OMJIETE U
IIPEBOCXOJIHO OTBETUJ B IOJTHOM 00bEME Ha BOTIPOC B OMIIETE, a TAKXKE HA
JIOTIOJTHUTEIIbHBIN BOIPOC MOBBIILIEHHON TPYJHOCTH.

OOy4aeMbIii CAaMOCTOSITEIILHO U MPABUIILHO PEIIII 33/1a4y B OUjIeTe U
OTIIUYHO OTBETHJI B TIOJTHOM 00BEME Ha BOIIPOC B OWIIETE, a TAKXKE Ha
I[OHOJIHI/ITGJ'IBHBII;'I BOIIPOC.

OOy4JaeMbIli CAMOCTOSITENTFHO U MPABUIILHO PELIIJI 33/1a4y B Oniere u
OYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00bEME Ha BOIIPOC B OMIIETE, HO HE OTBETHII B TIOJTHOM
00bEME Ha TOTIOHUTETBHBIN BOTIPOC.

O6y‘laeMHﬁ CaMOCTOSATCIIBHO U IIPABUJIBHO PCHINII 3aa4y B ouiere u
OTBCTHUII C HOCTaTOqHOﬁ MOJHOTOM Ha BOIIPpOC B 6I/IJ'IGT6, ACMOHCTpUPYA
HaBBIKH 00OCHOBAHMS TCOPECTUICCKUX MOJ0XKEHUM ¢ TOMOIIBIO
npernoaaBaTciis.

XOpOIIIO

O6y‘laeMHﬁ MMPUMCHA IIPAaBUJIbHBIC MCTOAbI AJIA PCIICHUS 3aa4X B ouiere
YAOBJICTBOPHUTCIBHO H pacCKa3ajl OCHOBHBIC ITOJIOKCHHUA TCOPECTUICCKOI'O BOIIPOCa 0e3
06OCHOB3.HI/I$I, C IIOMOIIBIO ITPCIIOaaBaTECIIA.

HCYHOBJICTBOPUTCIIbH O6y‘laeMHI>i HE CMOT" IPUMCHUTD IMPABUJIIBHBIC MCTOAbI AJId PECIICHUA 3aa9n
0 B OMIIeTe U HE pacckai3ajl OCHOBHBLIC ITOJIOKCHUA TCOPETUICCKOT'O BOIIPOCA.

O6y‘laeMHﬁ HE CMOT" IPOAEMOHCTPUPOBATDH KakHe-JIn00 MCTOABI JJIA
I1JI0XO0 peUiCHus 3a1a4n B ouseTe u He paccka3all HUKAKHUX MMOJIOKEHU I
TCOPECTUICCKOTO BOIIPOCA.

Tunosble 3aganus (KoHTpobHBIE BONPOCHI - JK3aMeH) /ISl OLlEHKHU ¢(pOpMUPOBAHHOCTH
komneteHun OIIK-1 (Crocoben pemats 3a1a4m npohecCHOHAIBHOM JeITeIbHOCTH Ha OCHOBE
PUMEHEHHs €CTECTBEHHOHAYYHBIX U OOLEMHKEHEPHBIX 3HAHUH, METOJJ0B MaTEMaTHUECKOr0 aHAJIN3a
Y MOJICIIUPOBAHMS)

NBOHpOCbI [Kon
(popmupyemo
171
KOMIIeTeHLN
14
1 lexapToBBI KOOPAWHATHI HA OI1K-1
[IOCKOCTH. Jlenenne oTpeska B
3aJaHHOM

OTHOILIEHUU. Y PaBHEHHE
[KpHBOI Ha TIOCKOCTH.

2 [[lomsipHBIE KOOPAMHATHI Ha OIIK-1
ruiockocty. [umuaapudeckue
1 chepruUecKrie KOOPAMHATHI B




npocTpaHCcTBe.

OnpeneuTeny U CUCTEMBI
TMHENHBIX YpaBHEHUH 2-TO U
3-ro mopsiakoB. GopmyIIsl
Kpamepa.

OI1K-1

[lonsitue Bexropa. JIuHeiHbIe
onepauuu. JInnennas
HE3aBHCUMOCTh U Oa3uc.

OI1K-1

[ lepexon oT omHOTO 6a3mca K
IpyroMy Ha TIOCKOCTH U B
[IPOCTPAHCTBE.

OI1K-1

CkasisipHOE POU3BEACHNE
BEKTOPOB.
(OpTOHOPMHUPOBAHHBIH Oa3wuc.

OI1K-1

BekTOpHOE M CMEIIaHHOE
[TPOU3BEIACHUE BEKTOPOB.

OI1K-1

Y crioBus KOMITJIaHApHOCTHU 1
[KOJUIMHEAPHOCTHU BEKTOPOB.

OI1K-1

Y paBHEHUS IEPBON CTEIEHU:
[TpsiMast JIMHYSL HA IINIOCKOCTH U
[UIOCKOCTH B IPOCTPAHCTBE.

OI1K-1

Y paBHEHUS NPSIMOU JTMHUH HA
[UIOCKOCTH. YTOI MEXKIY
PSIMBIMU. Y CIIOBHUS
apajiieIbHOCTU U
[TEPIEHIUKYIIIPHOCTH IBYX
[TPSMBIX.

OI1K-1

PaccTossHuE OT TOYKH 10
IPSIMOM HA TNIOCKOCTH.
(OCHOBHbIE 33/1a4H Ha TIPAMYIO
Ha TuiockocTr. 1Tydok npsmMeIX.

OI1K-1

[ liockocTh U npsiMast B
npoctpancTse. KoopauHaTHble
1 BEKTOPHBIC YPaBHEHHS.

OI1K-1

[ [apanienbHOCTh MIIOCKOCTEN B
ipocTtpaHcTBe. [Ipamas kax
[TMHUA TICPECCUCHUS ABYX
[JI0CKOCTEH.

OI1K-1

(OCHOBHBIE 3a/1a4M Ha
[IOCKOCTH U IPAMYIO B
ipocTpaHcTBe. PaccTosiHue ot
TOYKH J0 TUIOCKOCTH M OT
TOYKHU 0 TPSAMOIL.

OI1K-1

N —

AreOpandeckue JTHHUN U
moBepXHOCTHU. L{unuHIps! 1
KOHYCBI.

OI1K-1

Konnueckue CCUCHUA,

[YPAaBHCHHS B IMOJIAPHBIX

OI1K-1




6 [KoopauHATaX.

1 [Kanonunueckue ypaBHeHUs OI1K-1
7 panurnca, runepOoIbl 1
mapabosl. BerBon n3
ypaBHEHUH B OJISIPHBIX
KOOpIUHATaX.

1 [Pnnunc, runepbona u OI1K-1
8 [mapabona kak anredpandeckue
ITHHUY BTOPOTO TOPSIIKA.

1 |OcHoBHBIE cBoMcTBA djaunca, [OIIK-1
9 runepboinsl n
napatosel. Doxkyce U
TUPEKTPHUCHI

2 [KacaTenbHbIE K AILUIUIICY, OIIK-1
0 [rumepOore u mapaboie

2 [[Tapamerpuueckoe ypaBHeHue |OIIK-1
1 pnaurnca. Dnaunc Kaxk
[IPOEKINS OKPYXHOCTH Ha
[IOCKOCTh U DJUIMIIC KaK
CeueHHE KPYTIoro HHINHAPa

2 [[lepeceuyenue kpuBoii Broporo [OIIK-1
2 |mopsiaka u

psiIMOM. ACHUMIITOTUYECKHE
HapaBJICHUS

2 [[ToBepxHOCTH BTOPOTO OI1K-1
3 [mopsaka. LleHTp moBepXHOCTH

2 [CranmapTHOE YIIpOIIeHHE OI1K-1
4 |ypaBHEHHS OBEPXHOCTH
BTOPOTO TTOPs/IKa Yepe3
[TOBOPOT CHCTEMBI KOOPANHAT

2 [Knaccuduxamms nentpanbabix  JOIK-1
5 |[moBEpXHOCTEN BTOPOTro
mopsiika

2 [Knaccuduxamnus OIIK-1
6 [HElEeHTpaJIbHBIX OBEPXHOCTEN
BTOPOTO TTOPSIKA

2 [[Ipamonuneiinsie oopasyromiue |OIIK-1
7 |[nOBEpXHOCTEN BTOPOro
opsiKa

OuenovHoe cpeacTBo - 3agaHus
IK3amen

Kpurepun onenuBanus (3aganus - JK3aMeH)



Ouenka Kpurepun oueHuBanus

OOy4JaeMblii CAMOCTOSITENTFHO U MPABUJIBHO PELIII 33/1a4y B Ouiere u
IIPEBOCXOHO OTBETUJI B HOJTHOM 00bEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
JIOTIOJIHUTEIIbHBIN BOIPOC MOBBIIIEHHON TPYAHOCTH.

OOy4aeMblii CAaMOCTOSITEIILHO U MPABHIILHO PELIII 3a/1a4y B OUJIeTe U
OTIIUYHO OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
I[OHOJIHI/ITGJ'IBHBII\/'I BOIIPOC.

OO0y4aeMblii CAMOCTOSITENILHO U MTPABIIIBHO PEIIII 33]a9y B OUJIETE U
OUYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMJIeTEe, HO HE OTBETHJI B IIOJIHOM
00bEME Ha TOTIOJHUTEIBHBIN BOIIPOC.

OOy4JaeMblli CAMOCTOSITENTFHO U MPABUIIBHO PELIII 33/1a4y B Ouiere u
OTBETHJI C IOCTATOYHOH MOJIHOTOM Ha BOIIPOC B OMIIeTe, IEMOHCTPHPYS
HaBBIKM OOOCHOBAaHHUS TCOPCTUUCCKHUX MOJ0KEHUH C IIOMOIIBIO
IperoaaBaTels.

XOPpOLIO

OOy4JaemMblli TPUMEHSIT TPABIIIBHBIE METOIBI JIJISl pEIICHUS 3a/1a41 B OHJIeTe
YIIOBJIETBOPUTEIBHO U paccKa3al OCHOBHbIE MOJOXKEHHUS TEOPETUUECKOT0 BoIpoca Oe3
000CHOBaHHS, C IOMOIIIBIO NPENO1aBaATENS.

HCYAOBJICTBOPUTCIIbH O6y‘~I&€MBII>i HC CMOT" IPUMCHUTD IMPABUJIBHBIC MCTOABI AJId PCIICHUA 3ada4n
0 B OuieTe u He pacckasajl OCHOBHBIC ITOJIOKCHUSA TCOPECTUICCKOI'O BOIIPOCaA.

OO0y4aemblil HE CMOT IIPOJIEMOHCTPUPOBATH KaKHE-TUO0 METObI JIs
IUI0XO pelieHus 3a/1a4u B OMiieTe U He paccKa3al HUKAKUX MOJI0XKEHHUH
TEOPETUYECKOI0 BOIIPOCa.

Tunossble 3aganus (3aganus - Ik3aMmeH) 1Js1 oueHkH cpopmupoBanHocTu komnerenuuu OITK-1
(CriocobeH pemrath 3aa4u npohecCHOHATBHOM IEATETLHOCTH Ha OCHOBE TPUMEHEHUS
€CTECTBEHHOHAYYHBIX M OOIICMHXEHEPHBIX 3HAHUN, METO/I0B MATEMAaTUUECKOTO aHAJIn3a 1
MOJIETTUPOBAHUS)

3amanue 1.

Haiitu paccrostiue ot Touku A (1, —2) Ha MIIOCKOCTH JI0 TpsAiMoii L, 3amanHoit ypaBaernem 4x—3y—10=0.

3aganue 2.

CocTaBuTh ypaBHEHHUE IUIOCKOCTH P, mpoxoasiieit yepes Touky 4 (1, =1, 2) n mapamiensHol miockoctu PO,
3aJaHHOM ypaBHEHHUEM X=).

3amaunne 3.

CocTaBUTH YpaBHCHHUC IIJIOCKOCTH, HpOXOZ[ﬂH_[eﬁ 4Yepe3 TpHU AAaHHBIC TOUKH (CCHI/I OHHU OMPCACIA0T HHOCKOCTB):
A (2a la 1)3 B (29 09 _1)3 C (2’7 47 3)

3amaunne 4.



CocrtaBuTh ypaBHeHue npsiMoii L, mpoxozsmeit yepes Touky 4 (1, 3, 1) u napaiensHoit npsmoit LO, 3aganHoR
ypaBaenusimu X=0, z=0.

3amanue 5.
Onpenenutb TUI KPUBOM BTOPOTO MOPSIAKA, 3aJJaHHONW YpaBHEHUEM

(3x-4y)2 —5(x+2y-1)2=1

3amanue 6.

OnpenennuTs THIT KPUBOW BTOPOTO MOPSIKA, 33JaHHON ypaBHeHHEeM 17X2-2xy+y2 —3x —y —3=0.

3amanue 7.
IIpoBepuTh, UTO KpHUBasi BTOPOIO MOPAJIKA, 3aJaHHAasl YPABHEHUEM

5x2+xy—4x—y—1=0 sBnsieTcs LEHTPAILHON, ¥ HAWTH KOOPAUHATHI ieHTpa (x0,y0).

3aganue 8.

Hans! Tpu BekTopa a (4, 1, 5), b (0, 5, 2), ¢ (-6, 2, 3). Haiitu KoopAHHATHI BEKTOPA X, YIOBJIETBOPSIOIIETO
cucTeMe ypaBHeHui (X, a)=18, (X, b)=1, (x, c)=1.

3aganue 9.

Touka A B rutockocTH (X,Y) jexut Ha npsmoit 2X—3y+4=0. Pacctostaue ot Touku 4 110 psiMoit 3y=4X paBHO 2.
Haiitu koopauHaTel TOUkH A.

3aganue 10.

CocraButh B popme Ax+By+C=0 ypaBHeHHE OHCCEKTPUCH OCTPOTO YIJia MEXIy IPAMBIMU X—/Y=1n X+y=—
7.

Saganue 11.

Jana runep6ona 100x2 — 36y2=1. Onpenenuts, IeXUT v Touka A (1, 1) Ha runepOosie, BHyTPU OAHOHN U3 €€
BETBEH, HIIM MKy BETBSIMU.

3aganue 12.

CocraButh B popme Ax+By+Cz+D=0 ypaBHeHHE MIIOCKOCTH, IIPOXOIAIICH Uepe3 ABE NapajliebHbIe
npsivbie L1 (X-1)/5=(y+2)/3=(z-1)/1: u L2 (x-2)/5=y/3=(z+3)/1

3amaunne 13.

Han smmunc 25x2+144y2=1. OnpeaennTs, IKUT Jid Touka A (1, 1/6) Ha 3/IMIICE, BHYTPU HIIK BHE €rO.



3amaune 14.

CocraBuTh ypaBHeHHUe runepooisl, eciu touku F1(3, —2) u F2(5, —2) aeasitores e€ pokycamu, a npsimast X=7/2
— OJIHOM M3 JAUPEKTPUC.

3amanme 15.
BBIUHCINTG JUTHHY XOPbI Mapabobl Y2=X/5, npoxoasiieii uepes e€ Gokyc neprneHaukynsapHo ocu OX.

6. YueOHO-MeTOoAMUYECKOE M MH(POPMALMOHHOE o0ecTedeHne JUCHUIIMHBI (MOIYJIS)

OcHoBHas TuTeparypa:

1. beknemuies Jmutpuii Bnagumuposuu. Kypc ananuTiuueckoi reoMeTpuu 1 TUHEIHON anreOpsl :
[yueb. mist By30B]. - 5-e uzn., nepepad. - M. : Hayka, 1984. - 320 c. - 0.80., 240 k3.

2. Nnbun Bnagumup AnexcanapoBud. AHaIUTHYeCcKas reoMeTpusi : [yuel. 11 YH-TOB 11O
cnenuansHocTsM "[lpuxman. mat." u "®usuka'"]. - 4-e uzn., nom. - M. : Hayka, 1988. - 223 c. : ui. -
(Kypc BeIcHICH MaTeMaTUKu U MaTeMaTudeckor Gusuku. Beil. 5). - ISBN 5-02-013762-6 (8 mep.) : 0.80.,
260 k3.

3. bexnemuena Jlronmuna AnatonbeBHa. COOpHUK 3aJa4 110 AHAJTUTUUECKON T€OMETPUU U JIMHEHHON
anreodpe : [yue0. mocobue A (hu3.-MaT., UHKEHep.-PU3. U HHKEHEP.-TEXH. CIelHaTbHOCTEN BY30B] / 110
pen. [. B. beknemuiena. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 63 3k3.

4. Xomunkuit Jlennc Bnagumuposud. COOpHUK 33724 10 aHATUTHYECKON T€OMETPHUH : MPAKTUKYM ISt
cryaentoB HHI'Y, o6yuaronuxcs o HanpasieHUsIM noaArotoBku 6akanaspos 010700 "dusuka" u
210600 "Hanorexnonorus", no cneruanbHoctsiM 010701 "®uszuka", 010803 "MukposiaekTpoHuKa U
NOJIyNIpOBOJHUKOBBIE ITproOops", 230201 "MHpopmarmonHslie cucteMsl U TexHosnoruu", 210601
"Hanorexnonorus B anektponuke" / JI.B. Xomurkuii, A. B. Tenexxkos ; Huxerop. roc. yu-t um. H. W.
Jlo6auesckoro. - Hwxnuit Hosropoa : Huxerop. yu-t, 2008. - 71 c., 139 3k3.

JlonosHUTENbHAS IUTEPATYpa:

1. [ToropenoB Anekceit BacunbeBuu. AHanmuTH4YecKas reoMeTpus : y4eO. Uit By30B. - 3-e u3. - M. :
Hayxka, I'n. pen. ¢us.-mat. nut., 1968. - 176 c. - 0.32., 50 5k3.

2. Knerenuk [aBun BuktopoBuy. COOpHUK 3a7a4 110 aHATUTHYECKOM TeOMETpUH : [ydel. mocooue aJis
By30B] / moxa pexn. H. B. E¢umosa. - 14-e uzn., ucrp. - M. : Hayka, 1986. - 222, [1] c. : un. - 0.45., 164
9K3.

3. Hy6epoumnep Onpra HukomaeBHa. 3amaun v yrpaXHEHUS IO aHATUTUYECKON TEOMETPHUH : [ I
BTY30B]. - 31. 29-e, cTep. - M. : Hayka, 1968. - 366 c. - 0.56., 22 3k3.

[Iporpammuoe obecnieuenue u MHTEpHET-pECypCHI (B COOTBETCTBUU C COJIEPKAHUEM JAUCIUIUINHBI):
He ncnons3yercs

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCHUIIIMHBI (MOIYJIs1)

VY4eOHble ayaUTOpPUHM MAJIs MPOBENEHHUS YYEOHBIX 3aHATUN, MPEIyCMOTPEHHBIX 00pa3oBaTeIbHOU
POTPaMMOM, OCHAILIEHBl MYJIbTHUMEIMMHBIM 000pyAOBaHHEM (IPOEKTOP, SKpaH), TEXHUYECKHUMHU



cpeacTBaMu 00yueHUsl, KOMITbIOTEPAMH, CIICIIMATM3UPOBAHHBIM 000pYA0OBaHUEM: YUeOHbIC ayAUTOPUHU
JUISL TIPOBEJICHUsI y4eOHBIX 3aHATHM, MPeTyCMOTPEHHBIX 00pa30BaTENbHON MPOrpaMMO, OCHAIIEHBI
MYJIbTUMEAUHHBIM O00OpYAOBaHUEM (TIPOEKTOp, HKpaH), TEXHUUYECKUMHU CPEICTBAMH OOYUYCHHS.
[TomemeHust Ay CaMOCTOSITENBHON pabOThl OOYYarOMIMXCS OCHAIEHBI KOMITBIOTEPHOM TEXHHKOW C
BO3MOKHOCTBIO MOJKIOUeHUss K cetu "WutepHer" u obOecrnedeHbl JOCTYNIOM B 3JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00Pa30BaTENbHYIO CPEay.

[Tomerenust st caMOCTOSTENFHOW PabOThI OOYYAIOMIMXCSI OCHALICHBI KOMITBIOTEPHOW TEXHUKOH ¢
BO3MOKHOCTBIO TOJKIOUeHUS K ceTu "MHTepHer" m o0ecrnedeHbl JOCTYIIOM B 3JICKTPOHHYIO
uH(OPMAIIMOHHO-00Pa30BaTENBLHYIO CPEYy.

[Iporpamma cocraBiena B cooTBercTBuH ¢ TpeboBanusamu GI'OC BO mo nampasnenuto 03.03.02 -
dusuka.

ABtop(bl): Xomuikuit Jlenuc Baaaumuposuy, kKanauaat Gu3NKo-MaTeMaTHYeCKUX HayK, JOLEHT.
3asenytomuii kadeapoii: bypaos Bnagumup AnaTonbeBud, JOKTOP PU3UKO-MAaTEMAaTUUECKUX HAYK.

[Iporpamma onoOpeHa Ha 3acegaHuu MeToauueckord komuccuu ot 20.05.2023, mpoTtokos Ne 6/H.



