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1. MecTo nucuuniuabl B crpykrype OIIOII

Hucuummza 51.0.06.02 Ananutuyeckast reOMETpUsi OTHOCUTCS K 00513aTeIbHOM YyacTu 00pazoBaTeIbHOM

IIPOrpaMMBI.

2. HHaHIflpyeMbIe pe3yJabTaThbl Oﬁy'leHI/lﬂ nmo JIUCHUIIVINHE, COOTHECCHHbLIC C IUIAHUPYCMbIMHU

pe3yJbTaTaMM OCBOEHHSI 00pa30BaTEeIbLHON MPOrpamMMbl

JIOCTHKEHUS KOMITETEeHI[HA)

(KOMNeTeHUUsIME H HWHAUKATOPAMH

dopmupyeMble
KOMIIeTeHIIUH
(xom, comeprkaHue

IInanupyemsle pe3yJIbTAThI 00y4YeHHS 110 JUCHUNIMHE

(monya0), B

COOTBCTCTBHH C

HHIAHKATOPOM

JOCTHIKCHHUS KOMIICTCHIIMU

HaumeHoBaHHe OLIEHOYHOT'0 cpeacrea

U Memoowl
ecmecmeeHHbIX HAYK
U Mamemamuxu ot
peuienus 3a0ay
UHIICEHEPHOU
dessmenvHocmu

Qusuueckue u
MamemamuyecKue 3aKoHbl
OIIK-1.2: Ymeem npumenamo
Qusuyeckue 3aKoHbL U
MamemamuyecKue mMenoowl
07 peuleHus 3a0ay
meopemuueckozo u
NPUKIAOHO20 Xapakmepa
OIIK-1.3: Braoeem nasvixamu
UCNONL306AHUA SHAHULL
QusuKu u Mamemamuxy npu

peutenuu npadkmudecKkux 3a0au

npaxkmuiyeckKux pe3yilomamoe

aHanumuyecKkotl ceomempuu

OIlK-1.2:

Ymenue npumensimo 3axomnol u
Mamemamuyeckue mMemoobl
AHATUMUYECKOU 2e0MempuU 015
peuienus 3a0ay
meopemuyecko2o u

NpUKIAOH020 Xapaxmepa

OIlK-1.3:

Bnaoenue nasvixamu
UCNOIb308AHUS 3HAHUL U U
OCHOBHbIX NPAKMUYECKUX
pe3yiiomamoe anaiumu4ecKkoul
ceomempuu npu peuteHuu

npakmu4eckux 3a0au

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
UCNnOb306ams @yHoamenmanvhvle 3aKOHbL 3nanue ¢pynoamenmanbHoix Koumponvuaa Izamern:
NOROACEHUA, 3AKOHBL | phynodbl u 0cHOGHbIE 3aKOHO6 U OCHOBHBIX paboma

Koumponvhule
80npocl

3aoanus

3. CTpyKTypa M cojepkaHue TUCUUIIMHBI

3.1 TpyaoeMKOCTb JUCHUIIMHBI

ouHast
Oo0mast TpyA0eMKOCTb, 3.€. 4
YacoB no yueGHOMY IIAHY 144
B TOM YHCJIE
ayIMTOpPHbIE 3aHATUS (KOHTAKTHasi padoTa):
- 3AHATHS JEKIMOHHOT0 THIIA 32




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

- KCP 2

caMocTosITeIbHasl padoTa 42

I[IpoMe:kyTouHasI aTTeCTALUSA 36
IK3aMeH

3.2. Conepxanue IUCIHUIIUHBI

(cmpykmypuposannoe no memam (pazoenam) ¢ yKkazaHuem omeedeHHo20 Ha HUX KOIu4ecmed

aAKA0eMUYeCKUX Yacos u 6UO0bl Y4eOHbIX 3AHAMUIL)

HaumeHnoBanue u kpaTtkoe coiep>KaHue Pa3/IeioB U TEM TUCIMILTHHBI

Bcero
(aachr)

B TOM YHCJIC

KoHrakrtHas pabota (paboTa Bo
B3aUMO/ICHCTBHY C TIPernojaBaTeliem),

3aHATUsA
JIEKIIMOHHOIO
TUIa

4acChl U3 HUX

3ansaTus
CEMHHAPCKOTO
THUIA
(mpakTuveckue
3aHATHs/Tabopa
TOPHBIE
paboTsI), 4achl

Bcero

CamocTtosTenpHas
pabora
o0yuaromierocs,
4achl

or3-0

el

(0]

)

0

[e:=e)

o0

1. Beenenune. Meton koopauHat. JlekapToBbl KOOPAWHATHI HA TNIOCKOCTH.
Jlenenne oTpeska B 3aJaHHOM OTHOIIEHHUHU. Y paBHEHHE KPUBOU Ha
miockocTu. [lomsapHpie KOOpAMHATHI Ha MIOCKOCTU. Llumnaapudeckue u
c(epuuecKkre KOOpANHATHI B TpocTpaHcTBe. [lapameTpuueckue ypaBHEHUS
KpuBoOii. Touka nmepeceveHus: KpUBbIX.

12

2. CucTeMbl JIMHEHHBIX YpaBHEHUI BTOPOTO U TPEThEro nopsiaka. [lonstue
Matpuiibl. POpMyIIBI IS ONIPEAETUTENIEH MATPUI] BTOPOTO U TPETHETO
nopsiAkoB. CHCTEMBI JIMHEHHBIX YPaBHEHUI BTOPOTO M TPETHETO MOPSIIKOB.
Dopmyiisl Kpamepa [uist petiieHus: CHCTeM ¢ KBaJPaTHOW MaTpuIeit

KO3 ((OUIHEHTOB.

10

3. Bekropnast anrebpa. [Tousitue Bexktopa. JInHeitHbIe oniepainy Ha
BekTopamu. JIMHelHast He3aBUCHMOCTD M 0a3UC B BEKTOPHOM IIPOCTPAHCTBE.
[epexon oT oHOTO Oa3nca K APYroMy Ha IUIOCKOCTH M B IIPOCTPAHCTBE.
CkassipHOe Mpou3BeieHHe BeKTOpoB. OpTOHOPMHUPOBAHHBIN Oa3ucC.
BekTopHOE U cMeNIaHHOE NTPOU3BEICHUE BEKTOPOB. Y CIIOBHS
KOMIUIAHAPHOCTH M KOJUTMHEAPHOCTH BEKTOPOB. [IpHiiokeHus: BEKTOPHON
anreOpsl K BEIYUCIICHUIO IIOMIAACH 1 00bEMOB.

22

14

4. [IpsiMble TMHUM U TUIOCKOCTH. YpaBHEHHS NIEPBOI CTENIEHH OTHOCUTEIHFHO
KOOPJIMHAT: MIpsiMast JINHKS Ha TUIOCKOCTH U INIOCKOCTD B IIPOCTPAHCTBE.
YpaBHEHUS NPSIMOU JIMHUH Ha TIOCKOCTH. YTOJI MEXAY HIPSMBIMU. Y CIIOBUS
MapaJuIeIbHOCTH U NIEPIICHIUKYJIIPHOCTH IBYX NPSIMBIX. PaccTosiHue ot
TOYKH 10 TIPsIMOi1 Ha TuTockocTH. OCHOBHBIE 3a/1auyl Ha MPSIMYIO Ha
wiockocTu. [Tyuok npsimbix. [1ockocTh ¥ IpsiMast B MPOCTPAHCTBE.
KoopauHaTHBIE M BEKTOpHBIC ypaBHEHUsI. [lapaienbHOCTh IIOCKOCTEH B
npocTpaHcTse. [IpsimMast Kak JIMHUS TIepecedeHns IBYX IIOCKOCTE.
OCHOBHBIE 3312491 Ha IUIOCKOCTH U MPSIMYIO B TIPOCTpaHCTBE. PaccrostHue ot
TOYKH JI0 TFIOCKOCTH M OT TOYKH JI0 MPSMOH.

20

12

5. Kpussle BToporo nopsiaka. ITonsrue anredpandeckoil JMHUM 1
anrebpanyeckoil moBepxHoCTH. LlunnHapuyecKkue 1 KOHMYECKUE
noBepxHocTH. KoHnuecKue ceueHus, OCHOBHEIC CBOMCTBA, YPAaBHEHHUS B
HOJISIPHBIX KoopauHaTax. KaHOHMYeckne ypaBHEHHUS dIUIHICA, THIEPOOIIBI 1
napabosisl. BeiBoa 113 ypaBHEHMI! B MOJISIPHBIX KOOPAHHATaX. DILIHUIIC,
rurnepOosa u napabosa Kak ajareOpanueckue JIMHUU BTOPOTO MOpPsIKa.
OCHOBHBIE CBOWCTBA JJUIUIICA, THIIEPOOIIBI 1 Tapadoibl. POKyCh 1
JnupekTpuckl. KacatenbHble K 2JUIMICY, runepbosie 1 napadoie.
[Mapametpuueckoe ypaBHEHHE ILIUIICA. DIUTUIIC KaK IPOCKIHS OKPYKHOCTH
Ha TUIOCKOCTH U AJUIUIIC KaK CEYeHUE KPyTJoro IuuHapa. [lepeceuenue
KPHBOI BTOPOTO MOPSIKA M IPSIMOU. ACHMITOTHYECKUE HAIPABICHHUSL.

6. IToBepxHOCTH BTOpOro nopsiika. Ornpeienenue noBepXHOCTH BTOPOTO
MOpsiiKa B IEKAPTOBOH cucTeMe KOOpAUHAT. LleHTpasbHbIe TOBEPXHOCTH
HaX0)KIEHNE LEHTPa MOBEPXHOCTU. CTaHIAPTHOE YIPOIIEHUE YPaBHEHUS
MOBEPXHOCTH BTOPOT'0 MOPSI/IKA YE€PEe3 MOBOPOT CUCTEMbI KOOPJUHAT.
Knaccn$m<auml LEHTPAJIbHBIX IOBEPXHOCTENH BTOPOTO MOPSIKA.
Knaccugukanuuns HeLEeHTPaIbHBIX TOBEPXHOCTEH BTOPOTO TOPSIIKA.
[MpsiMonuHelHBIE 00pa3yroIIie MOBEPXHOCTE BTOPOro HOPSIIKA.
MHBapuaHThl TOBEPXHOCTEH BTOpOro nopsaka. Mccnenosanue ypaBHeHHs
MOBEPXHOCTH C MOMOIIBIO HHBAPUAHTOB.

20

22

12

12

10

Artrecranus

36




KCP

Hroro

4 32 2 | 66 | 42

4. YueOHO-MeTOAUYECKOE O0ecleYeHre CAMOCTOATEIbHON PadoThI 00y4aloIMXCs
J.B. Xomurtikuii, "OCHOBBI aHAIUTHYECKOW T€OMETPUH U JTUHEHHOM anreOphl", KOHCIIEKT JICKITUH,

2022.

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

5.1 TunosBblie 3aJJaHusA, HCOGXOI[I/IMbIe AJIA OHCHKHU pe3yjabTaTOB oﬁyqe}mﬂ IPpH MPOBEICHUH

TEKYIIECT0 KOHTPOJIA YCIIEBACMOCTH C YKa3aHUEM KPUTEPUEB UX OCHUBAHUA

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

rkomunerenuuu OITK-1

Bompoc

Kon
KOMIIETEHIIN
151

1. JlekapToBBI KOOPAMHATHI HA
wiockocTH. [lenenue orpeska
B 33JJaHHOM OTHOUICHHH.

OI1K-1

2. llonsipHBIE KOOPIMHATHI HA

mockocty. LmmmHaapudeckue
U chepudecKkrue KOOPAUHATHI B
IPOCTPAHCTBE.

OI1K-1

3. OmnpenenuTed U CHCTEMBI
JUHENHBIX YpaBHEHUN 2-TO U
3-ro mopsinkoB. DopMyITbI
Kpamepa.

OI1K-1

4. TlonsiTne BEeKTOpA.
JIuHeiHbIe onepauy Hajl
BeKTOpaMu. JInnenHas
HE3aBHCUMOCTE U Oasmuc.

OI1K-1

9. [lepexon ot oxHoro 6a3uca
K IpyroMy Ha IUIOCKOCTH U B
IPOCTPAHCTBE.

OI1K-1

6. CkansipHOe IpOU3BEeICHUE
BEKTOPOB.
OpTroHOpMUPOBaHHBIH Oa3uc.

OI1K-1

7. BekTOopHOE 1 CMeIIaHHOe
IIPOU3BE/IEHNE BEKTOPOB.

OI1K-1




8. Ycnosus kommuaeapuoctn  [OITK-1
¥ KOMIUTAHAPHOCTH BEKTOPOB.

9. Koopnunatueie u OI1K-1
BEKTOPHBIC YPABHCHHS
PSIMOM JIMHUU Ha TUIOCKOCTH.

10. Yron mexay npsmeivu.  |OI1K-1
Y cnoBust MapauieIbBHOCTH U
NEePIEHANKYIISIPHOCTH JIBYX
IPSIMBIX.

11. YpaBHeHuUE IpsIMO, OI1K-1
POXOJAIICH Yepe3 JIBe
JaHHbIE TOYKH. [lydok
npsiMbeix. Paccrosinue ot
TOYKH JIO MPSIMOU Ha
TUTOCKOCTH.

12. I1nockocTh ¥ mpsiMast B OI1K-1
npocTtpancTee. KoopinHaTHbI
€ M BEKTOPHBIC YPaBHEHHUSI.

13. [NapamiensHOCTh OI1K-1
IJIOCKOCTEN B IIPOCTPAHCTBE.
[Ipsimas kak nuHUA
NEPECEUECHUS IBYX
IIJIOCKOCTEM.

14. Paccrostaue ot Touku 1o [OIIK-1
IUIOCKOCTH M OT TOYKH J0
IIPSIMOM B IIPOCTPAHCTBE

Kpurepun onenuBanus (oneHouHoe cpeactso - KonniokBuym)

Ounenka Kpurepun onenuBanus

OO0yuaeMmblii CaMOCTOSITENILHO U MTPaBUJIBHO PELINII 33/ja4y B OuUiieTe u
IIPEBOCXO/THO OTBETUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAKXKE HA
JIOTIOTHUTEIbHBINA BOIPOC MOBBIIIEHHON TPYIHOCTH.

OO0y4aeMbIil CAaMOCTOSITEIIEHO M MTPABWIIBHO PEIIIII 33/1a4y B OHIIETE U
OTJINYHO OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMJIETE, a TAK)KE HA
I[OHOHHHTGHBHBIfl BOIIPOC.

OO0y4aeMbIii CAaMOCTOSITEIIHO M ITPABUIIBHO PEIITIT 33]1a4y B OHJIETE U
OYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00bEME Ha BOMIPOC B OMiIeTe, HO HE OTBETHII B TIOJTHOM
00BbEME Ha TOTIOTHUTETBHBIN BOTIPOC.

OO0yuaeMblil CaMOCTOSITENILHO U MTPaBUJIBHO PELINII 33a/jauy B OuiieTe u
OTBETUJI C IOCTATOYHOH MOJHOTON Ha BONPOC B OUJIeTe, AEMOHCTPUPYSI
HaBbIKM O0OCHOBAHUS TEOPETUUECKUX MOJIOKEHHUH C MTOMOIIBIO
IpenoaBarers.

XOpOLIO

YIOBJIETBOPUTEILHO  O0y4yaeMblii TPUMEHSUIT IPABUIbHBIE METO/IbI JJIS PEIICHUS 3a/1a41 B OuiieTe
U paccKa3ajl OCHOBHBIE MTOJIOKEHHS TEOPETHUUECKOTr0 Borpoca 0e3



Ouenka Kpurepun oueHuBanus

O6OCHOBaHI/ISI, C IMOMOLIBIO NPCIOAABATCIIA.

HCYOOBJICTBOPUTCIILH O6y‘-IElGMHfI HC CMOT"' IPUMCHUTD IMPABUJIBHBIC MCTOABI IJId PCUICHUA 3a1a4n
0 B OumiieTe u He pacckasal OCHOBHBIC ITOJIOKCHUA TCOPECTUICCKOTO BOIIPOCa.

OOy4aemblii HE CMOT MPOJIEMOHCTPUPOBATH KAKHE-THO0 METOIBI IS

I1JI0OXO peUiCHUs 3a1a4 B OuiIeTe U He paccka3all HUKAKHuX MOJIOKEHU I
TCOPCTUICCKOT'O BOIIPOCA.

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

Tema: «BekropHas anredpay»

Bapuanr 1

3amanne 1

Ha mockocTr HaiiTH pasinoxeHue BEKTopa ¢ 10 BeKTopaM a u b

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

3amanne 2

BekTop X neprneHauKyIspeH BeKkropam a u b, obpasyert Tymnoit yroi ¢ oceto Oy, u |X|=26.

Haiitu koopauHaThl BekTopa X, eciu a=(4, -2, -3), b=(0, 1, 3).

3amanme 3

Joka3aTh TOXIECTBO:

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

Bapuanrt 2
3apanue 1
Ha rutockocTi HaiTH pas3ioKeHne BEKTOPa ¢ 1o BeKTopam a u b

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

3amanne 2

BekTop X neprnieHIuKyIspeH BekTopy a u ocu Oz, 00pasyer ocTpblii yroiu ¢ ockto Ox, u [X|=51.

Haiiti koopuHaThI BeKTOpa X, eciu a=(8, -15, 3).



3aganue 3

JlokazaTh TOXIECTBO:

[[a,b],[c,d]] = (a,b,d) c - (a,b,c) d.

Kpurepun onenuBanus (oneHo4Hoe cpeactso - KonrpoJsbHas padora)

Onenka

3a4YTCHO

HEC
3a4YTCHO

5.2. Onucanue WKAJ OLeHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs 10 AUCUUILJIMHE IPH MPOMEKYTOUHOM

paboTHL.

Kpurepun oueHuBanus

aTTecTAlMH

OOy4aemblii permi MeHee MMOJIOBUHBI 33/1a4 U3 KOHTPOJIBHON PabOTHI.

HIkana ouennBanus c(hOPMUPOBAHHOCTH KOMIIETEHIIH I

OOy4aeMbIil YCIICIITHO PEIIWIT TOJIOBUHY WITH 00JIee TIOJIOBUHBI 33]1a4 U3 KOHTPOJIBHON

Yposen
b
chopmu HEY/I0BJIETBOP | Y/AOBJIETBO 0YeHb
JI0X0 X0poI1Io OTJINYHO NPeBOCX0IHO
POBaHH HTEJbHO pUTEIbLHO XOpo1Io
octn
KOMIIET
eHIUit
(MHAUK
aTopa
AOCTHIK He 3a4YTEeHO 324TEHO
eHust
KOMIET
eHIHiT)
YpoBeHb
OtcyTcTBHE VYposeHb poBet
. . 3HaHHU B
3HAHUI MunauManeH | 3HAHUH B oGBeMe VpoBeHb
TEOPETUIECKOTO o obneme, ’ 3HaHUH B
YporeHb COOTBETCTBY YpoBeHb
MaTepHana. . JOMYCTHUMBI | COOTBETCTBY o0beme, .
3HAaHHUH HIDKE 9 oIeM 3HaHHUH B
HeBo3MoxHOCTD i YpOBEHb FOIIeM COOTBETCTB
MUHHMAJTBHBIX 9 mporpamme obneme,
3HaHWS | OLCHUTH MOJHOTY o 3HAHHH. mporpamme YIOIIEM
" TpeOOBaHH. MTOJITOTOBKH MIPEBBILIAONIE
3HaHHUH JonyrieHo MOJITOTOBKH nporpaMmme
Nmenn mecto . Jomymeno M IIporpamMmmy
BCJIEJICTBUE MHOTO . JomymieHo MOJITOTOBK
rpyOBbIe OIINOKH HECKOJIbKO MOJITOTOBKH.
OTKa3a HEeTpyObIX HECKOJIBKO u. Ommbok
HECYIIECTBE
oOyuaromerocst OT Q1117 (0] 3 HETpyObIX HHIX HeT.
OTBETa ommnboK
omuboK
IIponemonc
[Ipoaemonc p
[IponemoHc | TpupoBaHbI
IIpogeMoHC | TpUpOBaHBI
TPUPOBAHEI | BCE
TPUPOBAHBI BCE
BCE OCHOBHBIE [IponemoHcTp
OCHOBHEIE OCHOBHBIE
OTCyTCTBl/Ie OCHOBHBIC yMeHHﬂ. UPOBaHbI BCC
[pu perrennn YMEHHSI. YMeHHUsL.
MUHHUMAJIBHBIX yMeHI/IH. Pernrensr OCHOBHBIC
. CTaHJAPTHBIX Permrenst Pemrens! Bce
yMeHI/II/I. Pemiens! Bce BCC yMeHI/lﬂ.
3a]a4 He TUIIOBBIE OCHOBHBIE
HeBo3MoxHOCTD OCHOBHbBIE OCHOBHBIE Pemiensl Bce
MPOJEMOHCTPUD | 3a7a4H C 3aJ1auu ¢
OIICHUTDH HaJIM4He 3aga4i. 3a7a49u ¢ OCHOBHBIE
Ymenus N OBaHBI HerpyObIMH HerpyObIMU
YMEHUH BrImorHeHBI | OTAENTBHBIM | 3a/1a4H.
OCHOBHBIC OITHOKAMH. OIITHOKAMH.
BCJIEJICTBUE BCE 3aJaHUS | U BeimoHeHBI
ymenus. Umenu | BeinosiHeHs! | BeinosnHeHs
OTKa3a B TIOJTHOM HECYIIECTB | BCE 3aJaHus, B
MecCTO rpy0Obie BCE BCE 3aJaHHs
00ydaromerocst ot o0beMe, HO | CHHBIMH TIOJTHOM
OIIUOKU 3aJJaHus, HO | B IIOJTHOM
OoTBETA HEKOTOPbIC HemoueraM | oObeme Oe3
HE B 00BeEME, HO
c u, HEI0YECTOB
MTOJTHOM HEKOTOPBIE
HEJOoUYCTaMU BBIIIOJIHCH
o0beme c
Bl BCE
HEI0YCTaMH
3aJ1aHuUs 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
OILICHUTH HAINYUE | HPOJIEMOHCTPHUP penieHun perieHnn
Hagbixn pelreHus pelieHnn MOAXOA K
HaBBIKOB OBaHBI 0a30BbHIC CTaH/IapTHBI HEeCTaHAApT
CTaHJapTHBI CTaHIapTHBI PpELIEHHIO
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 KOMITETEHIMH), Ha (JOPMHpPOBaHHE KOTOPHIX HAaIllpaBieHa AUCIUITINHA,
c(opMHPOBaHEI HAa YPOBHE HE HIDKE «IIPEBOCXOAHO», IIPOJEMOHCTPUPOBAHEl 3HAHUS, YMEHUS,
BIAJICHUS TI0 COOTBETCTBYIOMIMM KOMIICTCHI[MSM HA YpPOBHE BBIIIE IPELyCMOTPEHHOTO
IPOrpaMMoi
OTJIMYHO Bce xommeTeHIMY (YacTH KOMITETEHINH), Ha (HOPMHPOBAaHNE 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 HI)KE «OYEHb XOPOILO)
X0pouIo Bce xomneTeHIny (YacTH KOMITETEHIMH), Ha (JOPMHPOBaHHE KOTOPBIX HANpaBieHa AUCLIUITINHA,
cOpMHUPOBaHBI HA YPOBHE HE HIKE «XOPOIIOY.
YIOBJIeTBOpHTEIb | Bce koMnereHmy (YactTi KOMIIETEHIUIT), Ha popMHUpOBaHHE KOTOPHIX HANpaBlieHa JUCIMILIIHA,
HO copMHUpOBaHEl Ha YpPOBHE HE HIKE «YyIOBIETBOPHUTENBHO», INPHU 3TOM XOTSA OBl OxHA
KOMIIETeHIHs ChOPMHUPOBaHa Ha YPOBHE «YIOBICTBOPUTEIHHOY
Hey/oBJIeTBOpUTe | XOTs ObI 0JJHAa KOMIIETEHIMs COPMHUPOBaHa HAa YPOBHE «HEYAOBICTBOPUTEIHEHON.
JILHO
He 324YTeHO
TJI0XO0 XoTst 6bI 0JJHA KOMITETEHIMS COPMHUPOBAHA HAa YPOBHE ILIIOXO»

5.3 TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MaTEePHAJIbl, HEOOX0AMMBbIE /ISl OLlEHKH

pe3yJabTaToB 00y4YeHHs HA MPOMEKYTOYHOM aTTeCTALMU

5.3.1 TunoBsble 3a1aHNsl, BBIHOCUMbIE HA IPOMEKYTOYHYIO ATTECTALUIO:




Ouenounoe cpeacTso - KoHTpo/ibHBIE BONPOCHI
Ik3amen

Kpurepun ouenuBanusi (KoHTpoJibHBIE 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.

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

OOy4aeMblli CAMOCTOSITENIFHO U MPABHIIBHO PELINII 337a4y B Oujere u
OUYEHBb XOPOIIIO0 OTBETHJI B TIOJTHOM 00BEME Ha BOIIPOC B OMJIeTE, HO HE OTBETHJI B IIOJIHOM
00bEME Ha TOTIOJHUTENBHBIN BOTIPOC.

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

XOpOIIIO

O6y‘laeMHﬁ IMPUMCHA IPAaBHUJIbHBIC MCTOAbI IJIs1 pCIICHUSA 3ala4U B ouiere
YAOBJICTBOPUTCIILHO H pacCKa3ajl OCHOBHBIC ITOJIOKCHHA TCOPCTUYCCKOT'O BOIIpOCa oe3
O6OCHOB3.HI/I$I, C IIOMOLIBIO IIPEIIOaaBaTECIIA.

HCYIOBJICTBOPUTCIIbH O6y‘laeMHﬁ HC CMOTI' IPUMCHUTD IMPaBUJIbHBIC MCTO/bI JJIA PCIICHUA 3a/la9U
(6] B OmieTe U He pacCKa3all OCHOBHBIC ITOJIOKCHUA TCOPECTUUCCKOI'O BOIIpOCa.

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

TunoBble 3agaHusi (KOHTpOJ’IbeIe BOIIPOCHI - 3K3aMeH) AJIF OCHKHA C(l)OpMI/IPOBaHHOCTI/I
KOMIICTCHI MU OIIK-1 (CHOCO6GH HCIOJIb30BATh IMOJIOKCHUS, 3dKOHBI U METOAbl CCTCCTBECHHBIX HAYK
1 MaTEMaTUuKU JJI1 pCHICHUSA 3a/1a4 HH)KeHepHOﬁ )ICSITCJ'IBHOCTI/I)

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

OTHOILIEHUHU. Y PaBHEHUE
KpUBOW Ha IIOCKOCTH.

2 [[lonsipHBIE KOOPMHATHI HA OI1K-1
iockocty. Lunueapuyeckue
i1 chepryeckre KOOPAMHATEI B




npocTpaHcTBe.

OnpeneuTeNny U CUCTEMBI
ITMHENHBIX YpaBHEHUH 2-TO U
3-To mopsiakoB. opMyITbl
Kpamepa.

OI1K-1

[lonaTue BekTopa. JInHelHbie
onepauuu. JInnernas
HE3aBUCUMOCTh U 0a3uc.

OI1K-1

[ lepexon oT omHOTO 6a3mca K
IpyroMy Ha IIOCKOCTH U B
[POCTPAHCTRBE.

OI1K-1

CkansipHOE POU3BEACHNE
BEKTOPOB.
(OpTOHOPMHUPOBAHHEII Oa3uC.

OI1K-1

BekTOpHOE M CMEIIaHHOE
[TPOM3BEICHIE BEKTOPOB.

OI1K-1

Y Cl10BMSI KOMIUTAHAPHOCTH U
KOJUTMHEAPHOCTH BEKTOPOB.

OI1K-1

Y paBHEHUS IEPBOM CTENEHU:
[IpsAMas JMHUA Ha IIJIOCKOCTU U
[IOCKOCTH B IIPOCTPAHCTBE.

OI1K-1

Y paBHEHUS NPSIMON JIMHUH HA
[JIOCKOCTU. YTOI MEXKIY
IPSIMBIMH. Y CJIOBUS
MapaIeIbHOCTH U
MEePIIEHANKYIISIPHOCTH ABYX
[PSIMBIX.

OI1K-1

PaccTossHEE OT TOYKH a0
HpHMOfI Ha IIJIOCKOCTH.
(OCHOBHEBIE 3aa4y Ha MMPAMYIO
Ha IIJIOCKOCTH. Hy‘lOK MIpsAMBIX.

OI1K-1

[[10cKOCTh 1 IIpsiMasi B
npoctpancTe. KoopauHatHbie
1 BEKTOPHBIE YPaBHEHMS.

OI1K-1

[ [apaenbHOCTh IIOCKOCTEN B
mpocTtpancTBe. [Ipsamas kak
ITHHYS TIepecedYeHUs ABYX
[MIIOCKOCTEM.

OI1K-1

(OCHOBHBIE 3a]a4H HA
[IOCKOCTH U IPSIMYIO B
mpocTpaHcTBe. PaccTossHUE OT
TOYKHU JIO TUIOCKOCTH U OT
TOYKH JIO TIPSIMOH.

OI1K-1

ATeOpandecKue JINHAA U
moBepxHOCTH. L{unuHps! 1
KOHYCEI.

OI1K-1

Konnueckue ceueHus,
[ypaBHEHMS B MTOJISIPHBIX

OI1K-1




6 [koopauHaTax.

1 |KaHoHWYeckue ypaBHEHHUS OI1K-1
7 pnnurnca, runepOoIIbl 1
mapa6osl. 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
mapabomsl. DOKyCH U
TPEKTPHUCHI

2 [KacaTtenpHble K AIUIHICY, OI1K-1
0 |rumepOoite u mapadoie

2 [[lapamerpuueckoe ypapaenune [OIIK-1
1 pnnwurnca. Damunc Kak
POEKIINSI OKPYKHOCTH Ha
[UIOCKOCTH U 3JUTUIIC KaK
CeueHHE KPYII0ro HUIMHAPa

2 |llepecedenue kpuBoit BToporo [OIIK-1
2 [mopsiaka u

MpsIMOM. ACUMIOTOTUYECKUE
HaIIpaBICHUS

2 [|[loBepxHOCTH BTOPOTO OI1K-1
3 [mopsiaka. LlenTp moBepxHOCTH

2 [CranmapTHOE yIpOIleHHE OI1K-1
4 |ypaBHEHUS MOBEPXHOCTH
BTOPOTO MOPAIKA Yepe3
[TOBOPOT CHCTEMbI KOOPAUHAT

2 [Knaccugukanus nenrpanbieix  [OIK-1
5 [moBepXHOCTEH BTOPOro
opsiaKa

2 [Knaccupukammus OI1K-1
6 [HeLEeHTpaIbHBIX MOBEPXHOCTEH
BTOPOTO HOPsI/IKa

2 [[IpsimonmHeiiHbie oOpasyromme [OITK-1
7 [moBepxXHOCTEH BTOPOTO
mopsika

OueHovHoe cpeacTBo - 3agaHus
IK3amen

Kpurepun onenuBanus (3aganus - JK3aMeH)



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.

OOy4aemMblli CAMOCTOSITENTFHO U MPABUIIBHO PELINII 337a4y B OujeTe u
OTJINYHO OTBETHJI B TIOJTHOM 00bEME Ha BOIIPOC B OmiieTe, a Takke Ha
JIOTIOJIHUTEIILHBIN 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 CAMOCTOSITENIFHO U MPABUIIBHO PELINII 337a4y B OUjieTe u
OTBETHJI C IOCTATOYHOH IOJIHOTOM Ha BOIIPOC B OMIIeTe, IEMOHCTPHUPY I
HaBBIKM 000CHOBaHMS TEOPETUUECKUX IOJI0KEHUI ¢ TOMOIIBIO
IperoaaBaTes.

XOpOLIO

OO0y4aeMbli TPUMEHSIT IPABUIIBHBIE METOBI SISl PELICHUS 3a/1a4U B OUJieTe
YIOBJIETBOPUTENIBHO U paccKa3ajl OCHOBHbIE IOJOXKEHHUS TEOPETUUECKOT0 BoIpoca Oe3
000CHOBaHHS, C IOMOIIIBIO NPENO1aBaATENsL.

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

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

Tunosble 3aganus (3aganus - Ik3amMeH) 1Jis1 OLeHKHU copmupoBanHocTH Komnerenunu OITK-1
(CnocobeH ncnosib30BaTh MOJ0KEHUS, 3aKOHBI U METOIbl ECTECTBEHHBIX HayK U MaT€MaTUKH JUIsI
pelIeHus 3a/1a4 UHKEHEPHOH 1eATeIbHOCTH)

3amanue 1.

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

3amanue 2.

CocraBuTh ypaBHEHHE IUIOCKOCTH P, mpoxosiieit yepe3 Touky 4 (1, —1, 2) u napasmienabHo# miockoctu PO,
3aJIaHHON ypaBHEHHEM X=D.

3amanne 3.

COCTaBI/ITB YpaBHCHUC IJIOCKOCTH, HpOXO,Z[HH_[eﬁ 4YCepe3 TpHU AAaHHBIC TOUKH (CCHI/I OHHU OIIPCACIISAOT HHOCKOCTB):
A (2a la 1)3 B (2! O’ _1)1 C (2’7 47 3)

3aganue 4.

CocraBuTh ypaBHeHHUe npsamoii L, mpoxopsimeit yepes Touky 4 (1, 3, 1) u napaisensHoit npsimoit LO, 3aganHoR
ypaBHenusmu X=0, z=0.



3amaunue 5.
Onpenenutb TUI KPUBOM BTOPOTO MOPSIAKA, 3aJaHHON ypaBHEHUEM

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

3amaunue 6.

OmnpenennuTts TUI KPUBOH BTOPOTO MOPsAKA, 3a1aHHON ypaBHeHHeM 17X2-2xy+y2 —3x —y —3=0.

3amanue 7.
IIpoBeputsb, 4TO KpUBask BTOPOro MNOPSIKA, 3alaHHAs YPABHEHUEM

5x2+xy—4x—y—1=0 sBnsieTcs LEHTPAIbHON, ¥ HAUTH KOOpAUHATHI ieHTpa (x0,y0).

3ananue 8.

Hansr Tpu BekTopa a (4, 1, 5), b (0, 5, 2), ¢ (-6, 2, 3). Haiitu KoopauHATHI BEKTOPA X, YIOBIETBOPSIOIIETO
cucteMe ypaBHeHwui (X, a)=18, (x, b)=1, (x, ¢)=1.

3aganue 9.

Touka 4 B miockoctH (X,Y) nexuT Ha npsmoit 2x—3y+4=0. PaccTosiaue ot Touku 4 110 npsimoit 3y=4X paBHO 2.
Haiitu koopauHATEI TOUKHU A.

3amanue 10.

CocraButh B popme Ax+By+C=0 ypaBHeHHEe OHCCEKTPUCH OCTPOTO YIJia MEXIY NPAMBIMU X—/Y=1n X+y=—
7.

3aganue 11.

Jana runep6omna 100x2 — 36y2=1. Onpenenuts, JSKUT Jik Touka A (1, 1) Ha runepOoJie, BHyTPH OAHOMN U3 €€
BETBEH, UIIK MKy BETBSIMU.

3aganue 12.

CocraBuTth B popme Ax+By+Cz+D=0 ypaBHeHHE MIIOCKOCTH, IPOXOIAIIEH Uepes3 ABe NapajluieIbHbIe TPSIMBbIE
L1 (x-1)/5=(y+2)/3=(z-1)/1: u L2 (x-2)/5=y/3=(z+3)/1

3amaunne 13.

Jan ammunc 25x2+144y2=1. OnpenenuTsb, J1eKUT Ju Touka A (1, 1/6) Ha 3juIMIICE, BHYTPU HIIK BHE €TO.



3amaune 14.

CocraBuTh ypaBHeHue runep6oist, ecnu Touku F1(3, —2) u F2(5, —2) seisiorcs e€ Gokycammu, a npsiMas X=17/2
— OJIHOM M3 JUPEKTPHC.

3amanwue 15.
BBIUHCINTD JUTHHY XOPbI Mapabosl Y2=X/5, npoxoasiieii yepes e€ Gokyc neprneHaukyaspHo ocu OX.

6. YueOHO-MeTOAMYeCKOE U HH(POPMALMOHHOE o0ecTeyeHue JUCIUIIMHBI (MOIYJIs)

OcHoBHas TuTeparypa:

1. bexnemumieB mutpuii Bnagumuposud. Kypc ananuTuueckoil reoMeTpuu 1 TMHEHHON anreOpsl :
[yueb. mist By30B]. - 5-e 3., nepepad. - M. : Hayka, 1984. - 320 c. - 0.80., 240 k3.

2. Unbun Bnagumup AnexcanIpoBud. AHAIMTAYECKAs reoMeTpust : [y4eO. /uist yH-TOB IO
cnenuansHocTsM "[lpuxman. mat." u "®usuka"]. - 4-e uzn., nom. - M. : Hayka, 1988. - 223 c. : uu. -
(Kypc BrIcmIeit MaTeMaTuku U MaTemMaTuyeckoit gpusuku. Bei. 5). - ISBN 5-02-013762-6 (8 mep.) : 0.80.,
260 7x3.

3. beknemurena Jlronmuna AnatonseBHa. COOPHUK 33724 [0 AHATUTHYECKON reOMETPUU U TUHEIHON
anrebdpe : [yue0. mocobue ans (hus.-MaT., UHKEHep.-PU3. U HHXKEHEP.-TEXH. CIelHaTbHOCTE! BYy30B] / 1101
pen. . B. beknemuena. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 63 3k3.

4. Xomunxkuit Jlennc Bnagumuposud. COOpHUK 33Ja4 110 aHATUTUUECKON T€OMETPHUH : MPAKTUKYM JJIs
cryneaToB HHI'Y, oOy4aromumxcs mo HanpapieHUusIM o arotoBku 6akairaBpos 010700 "duzuka" u
210600 "Hanorexnonorus", no cneruaibaocTsiM 010701 "®uzuka", 010803 "Mukpo3neKkTpoHUKa U
NOTypoBOIHUKOBEIE Tpubopsl”, 230201 "Uubopmarnmonnsie cucteMsl U Texnonoruu", 210601
"Hanorexunomnorus B anektponuke” / J[.B. Xomuukwuii, A. B. Tenexkos ; Huwxkerop. roc. yu-t um. H. U.
Jlo6auesckoro. - Huxuuit Hosropon : Huxkerop. yu-t, 2008. - 71 c., 139 3k3.

JononHuTenpHas IUTEpATypa:

1. [ToropenoB Anekcelt BacunbeBrd. AHaIMTHYIECKast TeOMETPHS : y4eO. Ui By30B. - 3-¢ U3, - M. :
Hayxa, I'n. pen. ¢pus.-mat. aut., 1968. - 176 c. - 0.32., 50 3k3.

2. Knerenuk JlaBun BuktopoBuu. COOpHHK 3a7a4 O aHATUTUYECKON TeOMETpHH : [yuel. mocodue s
By30B]| / mox pea. H. B. Edumosa. - 14-e u3n., ucop. - M. : Hayka, 1986. - 222, [1] c. : un. - 0.45., 164
9K3.

3. Illy6epOumnep Onbra HukonaeBHa. 3a1auu ¥ ynpa>KHEHUS M0 aHATUTUYECKOM T€OMETPUH : [ ISt
BTY30B]. - M31. 29-¢, cTep. - M. : Hayka, 1968. - 366 c. - 0.56., 22 5k3.

[TporpammHuoe obecnieuenue u HTEpHET-pecypcehl (B COOTBETCTBUU € COJEPKAHUEM JAUCLUIIINHBI):
He ncnons3yercs

7. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIIMHBI (MOLYJIs1)

VY4yeOHble ayaUTOpUU I TPOBENEHUS Y4YeOHBIX 3aHATHHA, NPEIYCMOTPEHHBIX 00pa30BaTENbHOMN
IPOrpaMMOi, OCHAIIEHbl MYJBTUMEIUIHBIM 000pYJIOBaHHEM (TIPOEKTOP, 3KpaH), TEXHUYECKHUMHU
CpeaCTBaMU 00YyUYEeHHUsI, KOMITBIOTEPAMHU, CTICIUATH3NPOBAHHBIM 000pyI0BaHHEM: Y UeOHbIE ay TUTOPUU
JUISL TIPOBEJIEHUSI YUEOHBIX 3aHSITHH, MPeayCMOTPEHHBIX 00pa30BaTENIbHON MPOrpaMMOi, OCHAIIEHBI



MYJbTUMEIUHHBIM 00OpYZOBaHHEM (TIPOEKTOp, HKpaH), TEXHUYECKUMH CpPEICTBAMU OOYYCHHS,
KOMIIbIOTEPAMH, CHELMAIU3UPOBAHHBIM 000pyAOBaHMEM: Y4eOHble ayAUTOPUM s IPOBEACHUS
y4eOHBIX 3aHATUH, IPETYCMOTPEHHBIX 00pa30BaTEIbHOIN MPOTPaMMOil, OCHAILIEHBI MYJIbTUMEINHHBIM
000py1I0BaHHEM (mpoekrop, 9KpaH), TEXHUYECKUMHU CpeaCTBaMHu o0yueHwus.
[Tomemenust 11 caMOCTOATENbHON PadOThl O0YUaIOLIMXCS OCHAILEHbl KOMIIBIOTEPHOM TEXHHKOH ¢
BO3MOXHOCTBIO MOAKIIOUEHH K ceTd "MHTepHer" M oOecneueHbl AOCTYIOM B 3JIEKTPOHHYIO
uH(OPMAIIMOHHO-00Pa30BATEINBLHYIO CPEy.

[TomerieHnust s caMOCTOSTENBHOM pabOThl 00YYarOIMXCs OCHAIIEHbl KOMIBIOTEPHONW TEXHUKOH ¢
BO3MOKHOCTBIO TOJKIOUeHUsT K cetu "HuTtepHer" u obecrnedeHbl JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATEIbHYIO CpENy.

[Iporpamma cocraBiieHa B cooTBercTBUHM ¢ TpeboBanmsivu OC HHI'Y mno nampasnenuto 11.03.04 -
DJEeKTPOHUKA U HAHOZJIEKTPOHHUKA.

ABTop(bl): Xomuikuit Jlenuc Baagumuposud, kKaHauaaT GU3MKO-MaTEMAaTHUECKUX HAYK, JOLICHT.
3asenytouuii kadeapoii: [Tapnos JMutpuii AnexceeBrud, JOKTOp GU3UKO-MAaTEMATHUECKUX HAYK.

[Iporpamma omoOpeHa Ha 3aceganuu Meroandeckoii komuccnu ot 20.05.2023, mpotokon Ne 6/H.



