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1. MecTo nucuuniuabl B crpykrype OIIOII

Hucuummza 51.0.06.02 Ananutuyeckast reOMETpUsi OTHOCUTCS K 00513aTeIbHOM YyacTu 00pazoBaTeIbHOM
IIPOrPaMMBIL.

2. Ilnanupyembie pe3yabTaThl OO0Y4YEeHUS] 1O JAUCHHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEeMbIMH
pe3yJbTaTaMM OCBOEHHSI 00pa30BaTeJIbLHOW MNpPOrpaMMmbl (KOMIETEHUUSIMM W WHAMKATOPaAMHU
JIOCTHKEHUS KOMITETEeHI[HA)

DopmupyemMbie IInanupyemble pe3yabTaTbl 00y4yeHusi no gucuumuinie | HauMeHoBaHue OLIeHOYHOI0 CPeICTBA
KOMIIeTEeHIIUH (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xonm, comepskaHUE | AOCTHKEHHS] KOMIETEHIMH
KOMIIETCHIIHN ) Nupuxkarop pocrukenus | PesyabraThl 00ydyeHus s Tekymero | s
KOMIIETEHUM U 10 JUCHUIIMHE KOHTPOJIA NPOMEKYTOYHOMI
(xom, COJIepKaHue ycrneBaeMocTu aTTecTaluu
HMHJIUKATOPa)
OIIK-1: Cnocoben OIIK-1.1: 3naem OIlK-1.1: Konnoksuym
pewanms 3a0ayu @ynoamenmanvivle 3aKOHbL 3uanue gpynoamenmanvhuix Koumponvuaa Mesamen:
npOPeccuoHarbio | dysyxy u mamemamuxu, 3aKOHO6 U NPAKMUYECKU paboma K
OHMPONbLHBIE
OesimenvHOCmU Ha
Memoobl MAmMeMamuieckozo  |OpUeHmupOBaHHbIX
0CHOBE NPUMEHEHUSL . 60NnpoCcHl
AHANU3A U MOOETUPOBAHUSL pe3ybmamos anarumuieckou 3a0
ecmecmeeHHOHA)YHbl aoarus
Yu OIIK-1.2: Ymeem pewams eceomempuu
obujeundICeHepHbIX 3a0auu npogheccuoHanbHOU
3HaHu12, Memooos OesamenbHOCmuU Ha 0CHOGE OIIK-1.2:
MAMEMAMUYecKo20 | npumeHeHus.
Ymenue pewiamo 3a0auu
anaiusa u ecmecmeeHHOHAYUHbIX U .
P — § npogeccuonanbHoll
mooenup 00UeUHICEHEPHBIX SHAHUI 0
eSIMENbHOCIU HA OCHOBE
OIIK-1.3: Umemsb nasviku ) .
npUMeHeHUs 3HaHull 8 ooaacmu
npuMeHeHUs QuauiecKux .
AHATUMUYECKOU 2eoMempuu
3AKOHOB U MAMEMAMUYECKUX
Memoo08 05l pewers 3a0ay
. OITK-1.3:
npogeccuoHanbHoll
DeAMEnbHOCTIIL Braoenue nagvixamu
/i
NPUMEHEHUS MAMEMAMUYECKUX
meopemuueckozo u
Memood08 AHANUMUYECKOU
NPUKIAOHO20 Xapakmepa
2ceomempui 01 peueHust 3a0ay
npogeccuonanbHoll
desmenbHOCMU
meopemuyecko2o u
NPUKIAOH020 Xapakmepa
3. CTpyKTypa M coJepkaHue TUCUUIIMHBI
3.1 TpyaoeMKoOCTbh JUCUMIIJIMHBI
O4YHasl
Oo0mast Tpya10eMKOCTb, 3.€. 4
YacoB no yuedOHOMY NIJIaHy 144

B TOM 4YHCJIC

ayIUTOPHBIE 3aHATHS (KOHTAKTHas padoTa):




- 3aHATHSA JIEKIIHOHHOT0 THUIIA 32

- 3aHATHSA CEMHHAPCKOro THNA (MPAKTHYeCKHe 3aHATHA / T1a0opaTopHbIe padoThI) 32

- KCP 2

caMocTosITeIbHasl padoTa 42

IIpome:xyTounas aTTecTanus 36
JK3aMeH

3.2. ConeprxaHue TUCIHUAIINHEI

(cmpykmypupoganuoe no memam (pazoenam) ¢ ykazanuem omeedeHH020 Ha HUX KOIUYeCmed
AKA0eMUYECKUX YACO8 U UObl YHEOHBIX 3AHAMULL)

HaumenoBanue u KpaTKO€ COACPIKAaHNUC Pa3ICsIOB U TEM JUCHUIIIINHBI Bcero B TOM YHCJIIC

qachl
( ) KonrakrHas pabota (paboTa BO

B3aNMO/IEHCTBHY C TIPETIOJ[aBaTeNeM),
94achl U3 HUX

SausThs CamocTtosiTenbHast
CEeMHHAPCKOTo pabota
3ansTus THIA o0yuaromierocs,
JIEKIIMOHHOTO | (mpakThdeckue | Bceero Hachl
THIIA 3aHATHsA/Mabopa
TOPHBIE
paboThI), 4achl
b b b o b
0 0 0 0 0

1. Beenenue. Meton koopauHat. JlekapToBbl KOOPAWHATHI HA TNIOCKOCTH.
JleneHnue oTpe3ka B 3aJJaHHOM OTHOILIEHUH. Y paBHEHHE KPUBOH HA
m1ockocTH. [lonsgpHbIe KOOpAMHATEI HA TUIOCKOCTH. Llunnnaprdeckue n 12 4 4 8 4
cepuueckue KOOpAUHATHI B pocTpaHcTBe. [lapamerpuueckue ypaBHEHUS
kpuBoi. Touka nepeceyeHust KPUBBIX.

2. Cucrembl IMHEHHBIX YPaBHEHUH BTOPOTO U TpeThero mopsiaka. [lonstue
Martpuiibl. opMyIIb IS OTIpEeICNIUTENIeH MATPUIL BTOPOTO U TPETHETO
mopsiikoB. CHCTEMBI JIMHEHHBIX YPaBHEHHI BTOPOTO U TPETHETO MOPSAKOB. 10 2 4 6 4
Dopmyitsl Kpamepa Juist petiieHns CUCTEeM ¢ KBaJApaTHON MaTpuieit
KO3 ((OHUIHEHTOB.

3. BekropHas anre6pa. [Tonsitie BekTopa. JIMHeHHbIe Oriepaiy Hajl
BekTopaMu. JIMHelHast He3aBUCHMOCTD U 0a3UC B BEKTOPHOM IIPOCTPAHCTBE.
IMepexon ot ogHOrO Haskca K APyromMmy Ha IIIOCKOCTH U B IIPOCTPAHCTBE.
CkaisipHOe Ipou3BeieHHue BeKTOpoB. OpTOHOPMHPOBaHHBIN Oasuc. 22 6 8 14 8
BexTopHOE 1 cMemaHHOe TPOU3BEICHHE BEKTOPOB. Y CIIOBHS
KOMILIAHAPHOCTH ¥ KOJUTMHEAPHOCTH BEKTOPOB. [IpHII0KEHHUS BEKTOPHOU
anreOpsl K BEIYUCIICHHIO IDIOMIAAeH 1 00bEMOB.

4. TIpsiMble JIMHUY U IIOCKOCTH. Y paBHEHUsI IEPBOM CTETIEHH OTHOCHTEIIHLHO
KOOpPAMHAT: TPsIMast JIMHUSI Ha TJIOCKOCTH M TJIOCKOCTh B IPOCTPAHCTBE.
YpaBHEHU NPSIMOH JIMHUY Ha IUIOCKOCTH. YTOJ MEXAY NMPSIMBIMU. Y CIIOBHS
napaJuieIbHOCTH U MEPIIeHUKYIIIPHOCTH JBYX NMpsAMBIX. PaccTtosiHue ot
TOYKH 10 TIPsIMOi1 Ha TuTockocTH. OCHOBHBIE 3a/1auyl Ha MPSIMYIO Ha 20 6 6 12 8
rtockocTu. [lydok npsiMbix. [TiockocTs 1 ipsiMasi B IpOCTPaHCTBE.
KoopaunaTtHble 1 BeKTOpHBIE YpaBHEHHUS. [lapaienbHOCTh MIIOCKOCTEH B
npoctpaHcTie. [Ipsimast Kak JIMHUS TTEPECEUCHNUS IBYX TUIOCKOCTEH.
OCHOBHBIE 3aJ]a41 Ha IUIOCKOCTB M MPSMYIO B IPOCTpaHCTBe. PaccTosiHue oT
TOYKH JI0 TNIOCKOCTH U OT TOYKH JI0 IPSIMOH.

5. Kpussie Broporo nopska. [lonstue anreOpandeckoi JMHUA U
anreOpanyueckoi MoBepxXHOCTH. L{uMHIpruueckue 1 KOHUYeCKHe
noBepxHocTH. KoHnueckne ceueHus, OCHOBHbIC CBOHCTBA, ypaBHEHHS B
MOJISIPHBIX KOOpANHaTax. KaHoOHWueckue ypaBHEHHMS JJUIUIICA, TUIIEPOOIIBI U
napa6osisl. BeiBo 13 ypaBHEHHI B MOJISIPHBIX KOOPAHHATAX. DIUIUIIC,
runepbosa 1 napabona Kak anreOpanueckue JIMHUH BTOPOTO TIOPsIIKa. 20 6 6 12 8
OCHOBHbIE CBOWCTBA 3JUIUIICA, FUNIepOOIIbl U Tapadosibl. PoKychl n
JqupekTpucsl. KacatensHsle K 3/UmHIICY, TUnepboiie i mapadoie.
IMapameTpuyeckoe ypaBHEHUE IIUIICA. DIUIMIIC KaK MPOEKIUA OKPYKHOCTH
Ha ITOCKOCTB H 3JUIUIIC KaK CeUeHNe Kpyrioro muiuHapa. [lepecedenue
KPHMBOH BTOPOTO MOPAAKA U NMPIMOH. ACUMIITOTHYECKHE HATIPaBIICHHS.

6. IToBepxHOCTH BTOpOro nopszka. OnpeneneHue noBepXHOCTH BTOPOTO
MOpsiAIKa B IEKAPTOBOH cucTeMe KOOpAUHAT. LleHTpasbHbIe MOBEPXHOCTH
HaX0XKIEHNE LIEHTPa MOBEPXHOCTU. CTaHIAPTHOE YIPOIIEHUE YPaBHEHUS
HOBEPXHOCTH BTOPOTO MOPSAIKA Yepe3 IOBOPOT CUCTEMBI KOOPAUHAT.
Knaccudukanys HeHTpallbHbIX IOBEPXHOCTEH BTOPOro MOpPsIKa. 22 8 4 12 10
Knaccugukanus HelleHTpaIbHbIX IIOBEPXHOCTEH BTOPOTO MOPSAKA.

[MpsimonHeliHbIe 00pa3yolye OBEPXHOCTEH BTOPOTO TMOPsIIKA.
HHBapuaHTHI IOBEPXHOCTEl BTOPOro Hopsaka. ccienoBaHue ypaBHEHHS
MOBEPXHOCTH C MOMOIIBIO HHBAPUAHTOB.




ATtrecramnus

36

KCP

Htoro

144

32

32

66

42

4. YueOHO-MeTOAUYECKOE O0ecleueHre CAMOCTOSTEIbHON PadoThI 00y4aloIIMXCs
J.B. Xomunkuit, "OCHOBBI aHATUTHYECKOW T€OMETPHH U JIMHEHHOM anreOphl", KOHCIIEKT JIEKINH,

2022.

5. ®@oHa OUEHOYHBIX CPEACTB IS TEKYILIero KOHTPOJIS YCIEeBAeMOCTH M MPOMEKYTOUYHOM
aTTeCTAIMHU MO THCHHUILIHHE (MOLYJIIO)

5.1 TunoBble 3a1aHUsA, HEOOXOAMMBbIE /IJIsl OLIEHKH Pe3yJIbTATOB 00y4YeHUs NP NMPOBeAeHUN
TeKYylIero KOHTPOJIS yCIIeBAeMOCTH € YKa3aHHeM KPUTepHeB UX OLleHUBAHUS:

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

rkomnerenuun OIIK-1

Bomnpoc

Kon
IKOMIICTCHIIN
141

1. JlekapToBBI KOOpAMHATHI HA
IJIOCKOCTH. JleneHne oTpe3ka
B 3aJaHHOM OTHOIIICHUH.

OI1K-1

2. IlonsipHble KOOPAUHATHI HA
iockocT. Lunuuapudeckue
U cheprueckue KOOpAHHATHI
B IIPOCTPAHCTBE.

OI1K-1

3. OnpenenuTeny U CUCTEMbI
JMHEVHBIX YPAaBHEHUH 2-TO U
3-r0 nopsiikoB. PopmyJIbl
Kpawmepa.

OI1K-1

4. TlonsiTue BeKTopa.
JIuHeiHpIe onepauu Ha
BeKTOpaMu. JInnenHas
HE3aBHCHUMOCThH U 0a3uc.

OI1K-1

5. [lepexon ot omxHoOrO Ha3uca
K IpyroMy Ha IUIOCKOCTH U B
IPOCTPAHCTBE.

OI1K-1

6. CkaisipHO€ IPOM3BEICHNE
BEKTOPOB.
OpToHOpMUPOBAHHBIH Oa3uc.

OI1K-1

7. BekTopHOE U cMelIaHHOe

OI1K-1




IMPOU3BCACHUC BCKTOPOB.

8. YcnoBus KOJUTMHEAPHOCTH

M KOMILIAHaPHOCTHU BEKTOPOB.

OI1K-1

9. KoopnunatHele u
BEKTOPHBIC YPABHCHHS

HpHMOﬁ JIMHHUH Ha ITJIOCKOCTH.

OI1K-1

10. Yron Mex 1ty mpsIMbIMH.

Y cnoBust apauieIbHOCTH U
NEePIEHINKYJISIPHOCTH JIBYX

IPSIMBIX.

OI1K-1

11. YpaBHeHue npsamoi,
MPOXOJIALLEH uepes ABe
JaHHbIe TOYKH. [Iyqok
npsmeIx. PaccrosiHue ot
TOYKH J0 NIPSIMOM Ha
IJIOCKOCTH.

OI1K-1

12. I1nockocTh ¥ mpsiMast B
npocTtpancTee. KoopanHaTHbI
€ M BEKTOPHBIC YPaBHEHUSI.

OI1K-1

13. [NapamiensHOCTh
IJIOCKOCTEN B IPOCTPAHCTBE.
[Ipsimas kak nuHUA
NEPECEUCHUS IBYX
IIJIOCKOCTEM.

OI1K-1

14. PaccrosiHre OT TOYKHU 10

OI1K-1

IUIOCKOCTH U OT TOYKH 10
IPSIMOM B IPOCTPAHCTBE

Kpurepun onenuBanus (oneHo4Hoe cpeactso - Konioksuym)

Onenka

IIPEBOCXOHO

OTJIINYHO

0YeHb XOPOIIIO

XOpOLIO

Kpurtepun onenuBanus

OOy4aembIii CAMOCTOSITENTFHO U MIPABHIIBHO PEIIII 33a4y B OHUjeTe U
OTBETUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAKKE Ha
JIOTIOJIHUTEIIBHBIN BONPOC MOBBIIIEHHON TPYAHOCTH.

OO0y4aeMbIii CaMOCTOSTEIIEHO ¥ ITPABUIIBHO PEITIIT 33]1a4y B OHIIETE
OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMJIETE, a TAK)KE HA
}IOHOHHHTGHBHBII;'I BOIIPOC.

OOy4aeMbIli CAMOCTOSITENTFHO U MPABHIIBHO PEIITII 337a4y B OHJIeTe U
OTBETHJI B TIOJTHOM 00BEME Ha BONIPOC B OMiIeTe, HO HE OTBETHII B TIOJTHOM
00BEME Ha TOTIOTHUTEIBHBIA BOIIPOC.

OO0yuaeMblil CaMOCTOSITENILHO U MTPaBUJIBHO PELINII 33a/jauy B OuiieTe u
OTBETUJI C IOCTATOYHOH MOJHOTON Ha BONPOC B OUJIeTe, AEMOHCTPUPYSI
HaBbIKM 00OCHOBAHUS TEOPETUUECKUX MOJIO0KEHHUH ¢ TOMOUIBIO
IpenoaBarers.



Ouenka Kpurepun oueHuBanus

OOy4aemMblii TPUMEHSIT IPABUIIbHBIE METOBI ISl pEILICHHs 3a]]a4u B Ouiere
YZIOBJIETBOPUTEIBHO U PACCKa3al OCHOBHBIE IMOJI0XKEHUS TEOPETUUECKOr0 BOIIpoca 0e3
000CHOBaHHs, C MOMOILBIO IIPENOIaBaATENs.

HCYOOBJICTBOPUTCIILH O6y‘-IElGMHfI HC CMOT" IPUMCHUTD IMPABUJIBHBIC MCTOABI U1 pCHICHUA 3a1a4n
0 B OumiieTe u He paccka3ajl OCHOBHBIC ITOJIOKCHUA TCOPECTUICCKOTO BOIIPOCaA.

OOy4aemblii HE CMOT MPOJIEMOHCTPUPOBATH KaKHE-THOO0 METOIBI IS
IUIOXO peleHus 3a1aun B OniieTe U He paccKa3all HUKAKUX MOJIOKEHUN
TEOPETHUYECKOT0 BOIPOCa.

5.1.2 TunoBble 3agaHus (OLeHOYHOE cpeacTBO - KOHTpOoJIbHAs padoTa) 1Sl OLEeHKH
copmupoBannoctu komnerenunu OIK-1

Tema: «BekropHas ainredpa»

Bapuanr 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 nepreHauKyiIsipeH BekropaM a u b, oopa3syer tynoit yroi ¢ oceto Oy, u |X|=26.

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

3amanue 3

Joka3aTh TOXAECTBO:

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

Bapuanrt 2

3amanne 1

Ha rutockocT HailTH pas3ioKeHne BEKTOPa € 1o BeKTopam a u b

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

3amanne 2

BekTop X neprneHauKysisipeH Bekropy a u ocu Oz, 00pasyer ocTpblii yroiu ¢ ockio Ox, u [X|=51.

Haiiti koopauHaThl BeKTOpa X, eciau a=(8, -15, 3).



3aganue 3

JlokazaTh TOXKIECTBO:

[[a,b],[c,d]] = (a,b,d) c —(a,b,c) d.

Kpurepun ouenuBanus (oueHouHoe cpeacTBo - KoHTposibHas padora)

Onenka

3a4TCHO

HEC
3a4TCHO

5.2. Onucanue MKAaJ OllCHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ Mo JUCHHUIIJIMHE IIPHU HpOMe)l(yTO‘{HOﬁ

paboTHL.

Kpurepun oueHuBanus

arrecranmum

OO0yvaeMblii peuIl MeHee MOJI0BUHBI 33a4 U3 KOHTPOJIbHON paboTHI.

HIkana ouennBanus c(hOPMUPOBAHHOCTH KOMIIETEHIIU

OOy4aeMblil YCIICIITHO PEIIUIT MOJIOBUHY HITU 00Jiee TIOJIOBUHBI 33]1a4 U3 KOHTPOJIBHOU

Yposen
b
chopmu HEYA0BJIECTBOP YAOBJIETBO 0YeHb
TI0XO0 XOpo1Io OTJIMYHO NMPEeBOCXOIHO
poBaHH HTEJIbHO PHTEJIBLHO X0po1Io
0CTH
KOMIIET
eHIuit
(MHAUK
aTopa
AOCTHIK He 324TeHO 3a4TEeHO
eHust
KOMIIET
eHITHIT)
YpoBeHb
OtcyTcTBHE VYposeHb poBet
o . 3HAaHUH B
3HaHHUH MuHHUMaNBH | 3HAHWUU B oOBeMe YpoBeHb
TEOPETUYECKOTO [ obbeme, ’ 3HaHUU B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuana. . JIOTYCTHUMBI | COOTBETCTBY obObeMme, .
3HAaHUH HIDKE . oIeM 3HaHHUU B
HeBo3MoxxHOCTD i ypOBEHb IOLIEM COOTBETCTB
MUHHMAJBHBIX . mporpamme obneme,
3HaHWS | OLECHHUTH IMOTHOTY N 3HAHHH. mporpamme yIOIEeM
. TpeOOBaHUIA. MOJITOTOBKU MPEBBILIAONIE
3HaHUH HonymieHo MTOJTOTOBKH porpaMme
HNmenu mecTo . Jomymieno M Iporpammy
BCJIEICTBUE MHOTO . Jomymeno TTOJITOTOBK
rpyOble OIHOKH HECKOJIbKO MO/IFOTOBKH.
OTKa3a HEeTpyObIX HECKOJIBKO u. Ommbok
HECYIIECTBE
oOyuJaromerocst OT OIuO0K HETpyOBIX HHIX HeT.
OTBETA OmrO0K
omnboK
IIponemonc ITpogemoHnc
poat [Iponemonc P
[IpomemoHC | TpUpOBaHBI TPHUPOBAHEI
TPUPOBAHEI
TPHUPOBAHBI BCE BCE
BCE [IpoxemoHcTp
OCHOBHBIC OCHOBHBIC OCHOBHBIC
OtcyTcTBUE OCHOBHBIC HPOBaHEI BCE
F[pn peICHNH yMeHI/Iﬂ. yMeHI/IH. yMeHHﬂ.
MUHHMAJTbHBIX YMEHHUsL. OCHOBHBIE
. CTaHAApTHBIX Perrensl Pemiens! Bce Pernrensr
yMCHI/II/I. Pemiens! Bce ymeHm[.
3a]a4 He TUIIOBBIE OCHOBHBIE BCE
HeBo3MoxHOCTD OCHOBHbBIE Pemiensl Bce
MPOJAEMOHCTPHP | 3aJIa9H C 3a7a4u ¢ OCHOBHBIE
OIICHUTH HAJTMYHE 3aJ1a4u. OCHOBHBIE
Ymenus . OBaHBI HerpyObIMH | HErpyObIMHU 3a7a49u ¢
yMeHI/II/I BrInonaHeHbI 3aa4u.
OCHOBHEIE omuOKaMHu. | OmHOKaMH. OTJECTHHBIM
BCJIEJICTBUE BCE 3aJIaHUs BeimoHeHsI
ymenus. Umenu | BeinosiHeHs! | BpinosnHeHs U
OTKa3a B TIOJTHOM BCE 3aJlaHMs, B
MecCTO rpy0Oble BCE BCE 3a/1aHUS HECyILECTB
oOyuJarorerocst OT obBeme, HO MTOJTHOM
OL[II/IGKI/I 3alaHus, HO B IIOJIHOM CHHbBIMU
OTBETA HEKOTOpBIE o0beme 0e3
HE B 00BEME, HO HeJ0YEeTaM
c HE/I0YETOB
MTOJTHOM HEKOTOpBIE H,
HeloueTaMu
oOBpeme c BBITIOJTHEH
HEJIoYeTaMu bl BCE




3a/1aHus B
TIOJTHOM
o0beme
Hmeercs
OtcyTcTBUE [Iponemonc IIponemonc
MHWHHMMAaJIbH [Ipoaemonc
6a30BBIX ITpu pemennn o TPHUPOBAHbI TPUPOBAHbI
Bl HAOOp TPHUPOBAHEI IMponemonctp
HaBBIKOB. CTaHAAPTHBIX 6a30Bble HaBbIKH
HaBHIKOB 6azoBble HpOBaH
HeBo3moxHOCTB 3a7aq He HaBBIKU TIPH pu .
TSt HaBBIKU TIPH TBOPUYECKUH
OILICHNUTH HAINYUE | MPOJIEMOHCTPHUP penieHun penieHnn
Hagbixn pelreHus pelieHnn MOAXOA K
HaBBIKOB OBaHBI 0a30BbHIC CTaH/IapTHBI HEeCTaHAApT
CTaHJapTHEI CTaHIapTHBI PpEIIeHHIO
BCJICJICTBUE HaBbIKH. Vimenn X 3a1a4 ¢ HBIX 3a/1a4
X 337124 C X 3a7aq 6e3 HECTaHAAPTHBI
oTKaza MecTo TpyOBIe HEKOTOPBIM oe3
HEKOTOPBIM ouIMOoK 1 X 3a71a4
oOyuJaromerocst OT | OIHUOKU u omuboK u
u HEJJ04ETOB
oTBeTa HEJ09eTaMHI HEJI04YeTOB
HeJlo4eTaMu
Ixana OLCHUBAHUS IPUA MPOMEKYTOYHOU aTTECTAUHN
Ouenka YpoBeHb NOATOTOBKH
MPEBOCXOTHO Bce xomneTeHIny (YacTH KOMITETEHIHH), Ha (JOPMHpPOBaHHE KOTOPHIX HallpaBieHa AUCIUIINHA,
c(opMHPOBaHEI HAa YPOBHE HE HIDKE «IIPEBOCXOAHO», IIPOJEMOHCTPUPOBAHEl 3HAHUS, YMEHUS,
BIQJICHASI TI0 COOTBETCTBYIOMIMM KOMIIETCHI[SIM HA YpPOBHE BBINIE MPELyCMOTPEHHOTO
IPOrpaMMoi
OTJIMYHO Bce xommeTeHnnY (YacTH KOMIIETEHINH), Ha (HOPMHpPOBaHNE KOTOPHIX HAMpaBlIeHa AUCIUIIINHA,
copMHPOBaHBI HA YPOBHE HE HIDKE «OTIHIHOY.
3a9TeHo 04eHb XOpOILIo Bce xommeTeHnny (YacTH KOMITETEHINH), Ha (HOPMHPOBAaHHE KOTOPHIX HAMpaBlIeHa AUCIUIIINHA,
copMHpOBaHBI HAa YPOBHE HE HIKE «OYECHb XOPOIIIO»
X0pouIo Bce xomneTeHIny (YacTH KOMITETEHIMH), Ha (JOPMHPOBaHHE KOTOPBIX HANpaBieHa AUCLIUITINHA,
copMHPOBaHBI HA YPOBHE HE HIHKE «XOPOIION.
YIOBJIeTBOpHTEIb | Bce koMnereHmy (YactTi KOMIIETEHIUIT), Ha popMHUpOBaHHE KOTOPHIX HANpaBlieHa JUCIMILIIHA,
HO copMHUpOBaHEl Ha YpPOBHE HE HIKE «YyIOBIETBOPHUTENBHO», INPHU 3TOM XOTSA OBl OxHA
KOMIIETeHIHs ChOPMUPOBaHA Ha YPOBHE «yJIOBIECTBOPHUTEILHOY»
Hey/oBJIeTBOpUTe | XOTs ObI 0JJHAa KOMIIETEHIMs CPOPMHUPOBaHA HAa YPOBHE «HEYIOBICTBOPUTEIHLHON.
JILHO
He 324YTeHO
TJI0XO0 XoTst 6bI 0JJHA KOMITETEHIMSI CPOPMHUPOBAHA HAa YPOBHE IIJIOXO

5.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WJIH HHbIE MAaTEePHAJIbl, He00X0AUMBbIE JIS OLEHKHU

pe3yJabTaToB 00y4YeHHs HA MPOMEKYTOYHOM aTTeCTALMU

5.3.1 TunoBsble 3a1aHNsl, BBIHOCUMbIE HA IPOMEKYTOYHYIO ATTECTALUIO:




Ouenounoe cpeacTso - KoHTpo/ibHBIE BONPOCHI
Ik3amen

Kpurepun ouenuBanusi (KoHTpoIbHbIE BONPOCHI - IK3aMEH)

Ouenka Kpurepun oueHuBanus

OOy4aeMblli CAMOCTOSITENIFHO U MPABUIIBHO PELINII 33a4y B Oujiere u
IIPEBOCXOHO OTBETUJ B HOJTHOM 00bEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
JIOTIOJIHUTEIIbHBIN BOIPOC MOBBIIIEHHON TPYAHOCTH.

OOy4aemMblii CAMOCTOSITENIFHO U MPABHIIBHO PELIII 337a4y B Oujiere u
OTIIUYHO OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
I[OHOJIHI/ITGJ'IBHBII;'I BOIIPOC.

OOy4aeMblli CAMOCTOSITENIFHO U MPABHIIBHO PELIIII 337a4y B OujieTe u
OYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00bEME Ha BONPOC B OMiieTe, HO HE OTBETHII B TIOJTHOM
00bEME Ha TOTIOJHUTEITBHBIN BOTIPOC.

O6y‘laeMHﬁ CaMOCTOSATCIIBHO U IIPABUJIBHO PCHINII 3a1a1y B ouiere u
OTBCTHUII C HOCTaTOqHOﬁ MOJIHOTON Ha BOIIPpOC B 6I/IJ'IGT6, ACMOHCTpUPYA
HaBBIKH 00OCHOBAHMS TCOPECTUICCKUX MOJOXXEHUM ¢ TOMOIIBIO
nperoaaBaTciis.

XOpOIIIO

O6y‘laeMHﬁ MNPUMCHAI IIPAaBUJIbHBIC MCTOAbI AJIA pCIICHUS 3a1a4X B ouiere
YAOBJICTBOPUTCIILHO H pacCKa3ajl OCHOBHBIC ITOJIOKCHHA TCOPCTUYCCKOT'O BOIIpOCa oe3
06OCHOB3.HI/I$I, C IIOMOLIBIO IIPEIIOaaBaTECIIA.

HCYIOBJICTBOPUTCIIbH O6y‘laeMHﬁ HC CMOTI' IPDUMCHUTD IMPAaBUJIbHBIC MCTO/bI JJIA PCIICHUA 3a1a4n
(6] B OmieTe U He pacCKa3all OCHOBHBIC ITIOJIOKCHUA TCOPCTUUCCKOI'O BOIIPOCaA.

O6y‘laeMLIfI HE CMOT" IPOAECMOHCTPUPOBATH Kak#e-JIn00 MCETOABI AJIA
I1JI0XO0 peUiCHus 3a1a4n B ousieTe u He paccka3all HUKAKHUX MOJIOKEHHUHN
TCOPECTUICCKOTO BOIIPOCA.

Tunosble 3aganust (KoHTpoIbHBIE BONPOCHI - JK3aMeH) /ISl OLIEHKHU ¢()OPMUPOBAHHOCTH
komneteHun OIIK-1 (Crocoben pemats 3a1aum npodhecCHOHAIbHON AEATENbHOCTH Ha OCHOBE
NPUMEHEHHS eCTECTBEHHOHAYYHbIX U OOIIEMHKEHEPHBIX 3HAHUH, METOJJOB MaTEMaTHUECKOr0 aHAJIN3a
Y MOJEJIIUPOBAHMS)

NBonpocsi Kon
(popmupyemo
EOMHeTeHHH
1 |[lexapToBBI KOOPJMHATHI HA OI1K-1
[IOCKOCTH. Jlenenne oTpeska B
3aJaHHOM

OTHOILIEHUU. Y PaBHEHHE
[KpHBOI Ha TIOCKOCTH.

2 [[lonsipHBIE KOOPMHATHI HA OI1K-1
iockocTy. Llunuuapudeckre
i1 chepryeckre KOOPAMHATEI B




npocTpaHcTBe.

OnpeneuTeny U CUCTEMBI
ITMHENHBIX YpaBHEHUH 2-TO U
3-To mopsaKoB. DopMyIbl
Kpamepa.

OI1K-1

[lonsitue Bexkropa. JIuHeiHbIe
onepauuu. JInnerHas
HE3aBHCUMOCTh U Oa3uc.

OI1K-1

[ lepexon oT omHOTO Oa3mca K
IpyroMy Ha IIOCKOCTH U B
[IPOCTPAHCTBE.

OI1K-1

CkansipHOE IPOU3BEACHHE
BEKTOPOB.
(OpTOHOPMHUPOBAHHEII Oa3HC.

OI1K-1

BekTOpHOE ¥ CMEIIaHHOE
[TPOU3BEIACHUE BEKTOPOB.

OI1K-1

Y crioBus KOMITJIaHApHOCTHU 1
[KOJUIMHEAPHOCTHU BEKTOPOB.

OI1K-1

Y paBHEHUS IEPBON CTEIEHU:
[TpsiMast JIMHMSL HA IJIOCKOCTH U
[UIOCKOCTH B ITPOCTPAHCTBE.

OI1K-1

Y paBHEHUS NPSIMON JTMHUH HA
[JIOCKOCTU. YTOJI MEXKIY
IPSIMBIMH. Y CJIOBUS
apajiieIbHOCTU U
[TEPIEHIUKYIIIPHOCTH IBYX
[TPSMBIX.

OI1K-1

PaccTosiHuE OT TOYKH 110
IPSIMOM Ha TNIOCKOCTH.
(OCHOBHbIE 33/1a4H Ha TIPAMYIO
Ha TuiockocTu. 1Tydok npsimMeIX.

OI1K-1

[ ltockocTh U npsiMast B
npoctpancTse. KoopauHaTHble
1 BEKTOpHBIE YPaBHEHHS.

OI1K-1

[ [apanienbHOCTh MIIOCKOCTEN B
ipocTpaHcTBe. [Ipamas kax
JTMHUA TICPECCUCHUSA ABYX
[JI0CKOCTEH.

OI1K-1

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

OI1K-1

AnreOpandeckue THHUN U
moBepXHOCTHU. L{unuHIps! 1
[KOHYCBL.

OI1K-1

Konnueckne CCUCHUA,
[YPaBHCHUS B MOJIAPHBIX

OI1K-1




6 [koopauHaTax.

1 |KaHoHu4eckue ypaBHEHHUS OI1K-1
7 pnnurnca, runepOoIIbl 1
mapabosl. BerBon n3
ypaBHEHHUI B TIOJIIPHBIX
KOOpAMHATAX.

1 Dnnunc, runepbona u OI1K-1
8 [mapabona kak anreOpanyeckue
ITHHUY BTOPOTO TOPSIIKA.

1 OcHoBHbIe cBoMcTBa sumiica, [OIIK-1
9 runepboinsl n
napatosel. DoKyce U
TUPEKTPHUCHI

2 [KacaTtenbHble K AIUIHICY, OI1K-1
0 [rumepOoie u mapaboie

2 [[lapamerpuueckoe ypapuenue [OIIK-1
1 pnnwunca. Damunc kKak
POEKINS OKPYKHOCTH Ha
[UIOCKOCTH U JJUTUIIC KaK
CeueHHE KPYI0ro HUINHAPA

2 [|[Iepeceuenue kpuBoi BToporo [OIIK-1
2 [mopsiaka u

psiIMOM. ACHUMIITOTUYECKHE
HATIPABIICHHS

2 [[loBepxHOCTH BTOPOTO OIIK-1
3 [mopsaxa. LleHTp moBepxHOCTH

2 [CranmapTHOE ynpoIleHue OI1K-1
4 |ypaBHEHUsI TOBEPXHOCTH
BTOPOTO TOPs/IKa Yepe3
[TOBOPOT CHCTEMbI KOOPANHAT

2 [Knaccugukanus nenrpanbhbix  [OIK-1
5 [moBepXHOCTE BTOPOro
mopsiika

2 [Knaccudukanus OI1K-1
6 |[HeIEHTPATIbHBIX MOBEPXHOCTEH
BTOPOTO MOPSIIKA

2 [[IpsimonmHeiinbie oOpasyromue [OITK-1
7 [moBepxHOCTEH BTOPOTrO
opsiKa

OueHo4vHoe cpeacTso - 3aganus
IK3amen

Kpurtepun ouennBanus (3aganus - IK3aMeH)



Ouenka Kpurepun oueHuBanus

OOy4aeMblii CAMOCTOSITENTFHO U MPABHIIBHO PELIIII 337a4y B Oujere u
IIPEBOCXOHO OTBETUJI B IOJTHOM 00bEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
JIOTIOJIHUTEIIbHBIN BOIPOC MOBBIIIEHHON TPYAHOCTH.

OOy4aeMblli CAMOCTOSITENTFHO U MPABHIIBHO PELINII 337a4y B OujieTe u
OTIIUYHO OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
I[OHOJIHI/ITGJ'IBHBII\/'I BOIIPOC.

OOy4aemMblii CAMOCTOSITENTFHO U MPABHIIBHO PELINII 337a4y B Oujere u
OUYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIeTEe, HO HE OTBETHJI B IIOJIHOM
00bEME Ha TOTIOJHUTEIBHBIN BOIIPOC.

OOy4aeMblli CAMOCTOSITENTFHO U MPABHIIBHO PELIIII 33a4y B Oujiere u
OTBETHJI C IOCTATOYHOH IOJHOTOM Ha BONIPOC B OMiieTe, IEMOHCTPUPYS
HaBBIKM 000CHOBaHMS TEOPETUYECKUX IOJIOKEHUI ¢ TOMOIIBIO
IIPENoAABaTEeIs.

XOpOLIO

OO0y4aeMblil TPUMEHSIT IPABMIIBHBIE METOBI JUIsl pELICHUS 3a/1a4d B OuieTe
YIOBJIETBOPUTENIBHO U paccKa3ajl OCHOBHbIE IOJOXKEHHUS TEOPETUUECKOT0 BoIpoca Oe3
000CHOBaHHS, C IOMOIIIBIO NPENO1aBaATENS.

HCYOOBJICTBOPUTCIIBH O6yqaeMI)H?1 HC CMOT"' IPUMCHUTD IMPABUJIBHBIC MCTOABI AJId PCIICHUA 3ada4n
0 B OumieTe u He pacckasajl OCHOBHBIC ITOJIOXKCHUA TCOPETUUICCKOTO BOIIPOCaA.

OO0yuaemblil HE CMOT ITPOJIEMOHCTPUPOBATH KaKHE-TM00 METOABI AJIs
IUI0XO pelieHys 3a1a4u B OMjeTe U He paccKa3ail HUKAKUX MOJI0KEHUH
TEOPETUYECKOI0 BOIIPOCa.

Tunossble 3ananus (3aganus - Jk3aMeH) 1Ji oueHku cpopmupoBanHocTu komnerenuuu OITK-1
(CriocobeH pemrath 3aa4u npohecCuOHATBHOM IEATETLHOCTH Ha OCHOBE ITPUMEHEHUS
€CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHUN, METOI0B MATEMATHUYECKOTO aHAJIN3a U
MOJIETTUPOBAHUS)

3amanue 1.

Haiitu paccrostiue ot Touku A (1, —2) Ha IIIOCKOCTH JI0 TpsAMoii L, 3amanHoit ypaBHennem 4x—3y—10=0.

3amanue 2.

CocraBuTh ypaBHEHHE IDIOCKOCTH P, mpoxosiieii uepes Touky A (1, -1, 2) m mapamiensHoit miockocta PO,
3aJlaHHOW ypaBHEHHEM X=5.

3amanne 3.

CocTaBuTh YpaBHECHHUC IITIOCKOCTH, HpOXO]If{HIeﬁ 4Yepe3 TP AaHHBIC TOUKH (eCHH OHH OIIPCACIIAIOT HHOCKOCTB):
A (2> la 1)3 B (29 09 _1)1 C (27 47 3)

3anganue 4.



CocTaBUTh ypaBHEHHUE NpsAMoii L, mpoxoasiieit uepes Touky A (1, 3, 1) u mapamiensHoi npsimoit LO, 3aganHOi#M
ypaBHenusamu X=0, z=0.

3amanue 5.
OrnpenenuTth TUIl KPUBOM BTOPOTO MOPSJIKA, 3aJaHHON YpaBHEHUEM

(3x-4y)2 -5(x+2y-1)2=1

3amanue 6.

OmnpenennuTts THIT KPUBOH BTOPOTO MOPsIAKA, 33JaHHON ypaBHeHHeM 17X2-2xy+y2 —3x —y —3=0.

3amanue 7.
IIpoBeputsb, 4TO KpUBasi BTOPOro MOPSIKA, 3aJjaHHAs YPAaBHEHUEM

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

3aganue 8.

Hanwl Tpu BekTopa a (4, 1, 5), b (0, 5, 2), ¢ (-6, 2, 3). Haiitu koopanHaThl BEKTOPa X, YAOBICTBOPSIOLICTO
cucTeMe ypaBHeHui (X, a)=18, (x, b)=1, (x, ¢)=1.

3aganue 9.

Touka A B riockoctH (X,Y) exuT Ha npsmoit 2x—3y+4=0. PaccTosiaue ot Touku 4 110 npsimoit 3y=4X paBHO 2.
Haiitu koopauHaTel TOUukH A.

3aganue 10.

CocraBuTth B popme Ax+By+C=0 ypaBHeHHE OGHCCEKTPUCH OCTPOTO YTIIa MKy IPAMBIMU X—7Y=1u X+y= —
7.

3aganue 11.

Jana runep6oia 100x2 — 36y2=1. Onpenenuts, JSKUT Jik Touka A (1, 1) Ha runepOoJie, BHYTPH OAHOMN U3 €€
BETBCH, WJTH MEXK/Ty BETBSIMH.

3aganue 12.

Cocraeutb B hopme Ax+By+Cz+D=0 ypaBHeHHE IUIOCKOCTH, IPOXOIAIICH Yepe3 ABE MapaiejbHbIe
npsimbie 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. OnpenenuTsb, JIeKUT 1 Touka A (1, 1/6) Ha sjuIMIICE, BHYTPU HIIK BHE €TO.



3amaunne 14.

CocraBuTh ypaBHeHHE runepooisl, ecnu Touku F1(3, —2) u F2(5, —2) siBistrorest e€ hokycamu, a npsimast X=7/2
— OJIHOM M3 JUPEKTPHC.

3amaunne 15.
BBIUHCINTD JUTHHY XOPbI Mapabobl Y2=X/5, npoxoasiieii uepes e€ Gokyc neprneHaukyasspHo ocu OX.

6. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecTievyeHne JUCHUILTUHBI (MOYJIA)

OcHoBHas TuTeparypa:

1. bexnemumies Jmutpuit Bnagumuposud. Kypc ananuTrueckoi reoMeTpuu 1 JTUHEHHON anreOpsl :
[yueb. mist By30B]. - 5-e u3n., nepepad. - M. : Hayka, 1984. - 320 c. - 0.80., 240 k3.

2. Unbun Bnagumup AnexcanapoBud. AHaIUTHYECKasi reoMeTpus : [y4eO. AJs YH-TOB MO
cnenuansHocTsM "[lpuxman. mat." u "®usuka'"]. - 4-e uzn., nom. - M. : Hayka, 1988. - 223 c. : uu. -
(Kypc BbIcIIei MaTeMaTuku M MaTeMaTndeckoi Gpusuku. Boi. 5). - ISBN 5-02-013762-6 (B mep.) : 0.80.,
260 k3.

3. bexnemuiena Jlronmuna AnatonbeBHa. COOpHUK 33]1a4 110 aHAIMTUYECKON T€OMETPUH U JINHEHHOU
anrebdpe : [yue0. mocobue A (pu3.-MaT., UHKEHep.-PU3. U HHXKEHEP.-TEXH. CIelHaTbHOCTEN By30B] / 1101
pen. [. B. beknemuiena. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 63 3k3.

4. Xomunkuit Jlennc Bnagumuposud. COOpHUK 33724 110 aHATTUTUIECKON T€OMETPUU : IPAKTUKYM IS
ctynentoB HHI'Y, obyuaromuxcs mo HanpaBieHussM noarotosku 6akanaspos 010700 "duzuka" u
210600 "Hanorexnonorus", no cneruanbHocTsM 010701 "®uzuka", 010803 "Mukpo3neKkTpoHUKa U
noJTynpoBoiHUKOBBIE TTpuOopkl", 230201 "Unrdpopmanrionnsie cucteMsl 1 TexHosioruu'", 210601
"Hanorexnomorus B anektponuke" / JI.B. Xomurkuii, A. B. Tenexkon ; Huxerop. roc. yu-t um. H. W.
Jlo6auesckoro. - Hwxnuit Hosropoa : Huxerop. yu-t1, 2008. - 71 c., 139 3k3.

JlononmHuUTENbHAS IUTEPATYpa:

1. [ToropenoB Anekceit BacunbeBud. AHanuTH4Yeckas reoMeTpus : yued. A By30B. - 3-€ u3l. - M. :
Hayxka, I'n. pea. ¢us.-mat. nurt., 1968. - 176 c. - 0.32., 50 5k3.

2. Knerenuk aBun BuktopoBuy. COOpHUK 33724 110 aHATUTHYECKOM reOMeTpuH : [y4el. mocodue aJis
By30B] / mox pen. H. B. Edumosa. - 14-e u3n., ucnp. - M. : Hayka, 1986. - 222, [1] c. : . - 0.45., 164
IK3.

3. Ly6epoumnep Onbpra HukomaeBHa. 3amaun v yrpaXHEHUS IO AHATUTUYECKOW TEOMETPHUH : [ 1A
BTY30B]. - 31. 29-¢, crep. - M. : Hayka, 1968. - 366 c. - 0.56., 22 3k3.

[Iporpammuoe obecnieuenue u MHTEpHET-pEcypChl (B COOTBETCTBUU C COJIEPKAHUEM JUCIUTIIUHBI):
He ncnonssyercs

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIIMHBI (MOIYJIs1)

VY4eOHble ayqUTOpPUHU AJis MPOBENEHUS YYEOHBIX 3aHSTUN, IMPETyCMOTPEHHBIX OOpa3oBaTeIbHOU
POTPaMMOi, OCHAIIEHBI MYJIBTHUMEIMMHBIM 000pYyAOBaHHEM (IIPOEKTOP, SKpaH), TEXHUYECKUMHU



cpeacTBaMu 00ydeHUsl, KOMITbIOTEPAMH, CIICIIMATM3UPOBAHHBIM 000pYA0BaHUEM: YUeOHbIC ay AUTOPUHN
JUISL TIPOBENICHUsI yUeOHBIX 3aHATHH, MPEeayCMOTPEHHBIX 00pa30BaTeIbHONW MPOrpaMMOM, OCHAIEHBI
MYJbTUMEIUHHBIM 00OpYZOBaHHEM (TIPOEKTOp, HKpaH), TEXHUYECKUMH CpPEICTBAMU OOyYEHUSI.
[TomemeHust Assi CaMOCTOSITENBHON pabOThl 00YYalOUIMXCsS OCHAILEHBl KOMITBIOTEPHOM TEXHHKOW ¢
BO3MOXXHOCTBIO TOJKIIOUeHUus: K ceTu "MHTepHer" m o0OecredeHbl AOCTYIIOM B JJICKTPOHHYIO
nH(}OPMaLIMOHHO-00Pa30BaTENbHYIO CPEY.

[Tomerennss st caMOCTOSITENFHONW Pa0bOThl 00YYarOMIMXCS OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO TOJKIIOUeHUsT K ceTu "MHTepHer" u oOecnedeHbl JOCTYIIOM B JIIEKTPOHHYIO
uH(OPMAIIMOHHO-00Pa30BATEIBLHYIO CPEy.

[Iporpamma coctaBiena B cooTBercTBum ¢ TpeboBanusmu OC HHI'Y mo nanpasnenuro 28.03.01 -
HanotexHonoruu 1 MUKpOCHUCTEMHAsI TEXHHKA.

Astop(p1): Xomunkuii Jleauc Bragumuposud, kKaHAuIaT GU3NKO-MaTEMaTHYECKIX HAYK, JTOIICHT.
3aBenyronuii kageapoii: [Tapmos JMutpuii AnekceeBrud, TOKTOP GU3HKO-MATEMATHUYECKUX HAYK.

[Iporpamma oo0peHa Ha 3acefaHUU MeToauYeckor komuccuu ot 17.11.2022, mpoTtokosr Ne 6/H.



