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BeKTOpPHBIA U TEH30PHbIN AHAJIU3

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3akperuieHa 3a kadeapoit kadeapa MaTeMaTUKHU, pu3nkn 1 MHGOPMATUKHU
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AJbTepHaTHBHAS SHEPIreTHKA

Kpanuduxanus dakanaBp

dopma 00yueHust OuHast

OO011as TPy10eMKOCTh 33ET

Yacos 1o yueOHOMY TUIaHy 108
B TOM YHCJIE:
ayJIUTOPHBIE 3aHATHS 54
caMocCTosITeNbHas pabora 441
4acoB Ha KOHTPOJIb 8,85

Pacrlpez[e.neﬂue YacoB JUCUHMILIMHBI 110 ceMeCTpaM

Bune! kouTponst B cemecTpax:

3a4eTHl C OLCHKOM 4

Cemectp 4(2.2)
(<Kypc>.<Cemectp Ha Kypce>) Utoro
Henens 18 2/6
Bun 3ansaruit i PIl vII PII
Jleximn 18 18 18 18
[MpakTnueckue 36 36 36 36
KoncynbTanmu (ams cryneHTa) 0,9 0,9 0,9 0,9
Kontposns camocrostenbHoi pabots! ipu nposeaenun  |0,15 (0,15 10,15 (0,15
aTTeCTAIlUH
HUroro ayn. 54 54 54 54
KonraktHas pabora 55,05 |55,05 |55,05 |55,05
Cam. pabora 441 (441 1441 (441
Yacsl Ha KOHTPOITb 885 (8,85 8,85 18,85
Hroro 108 ]108 [108 |108
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PaGouas nporpamMma yrsepiieta Ha 3aceaaHuu Kahenpe!
kadeapa MATeMATHKH, Gu3HKH H nHGOPMATHKH

TIpoTokon oT 09.03.2023 npotokon Ne 8

3ap. kaenpoit Hl.o. 3aB. kadenpod Bornatosa Pana AnekcanapoBHa



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouas nporpamMma nepecMoTpeHa, 00CyxieHa U 0I00peHa JUTs
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokon ot 2024r. Ne
3aB. kadenapoii U.o. 3aB. kadenpoit bornanosa Paga AnekcanaposHa

Busuposanue PII/I 1iist ucno/iHeHUsI B 04epeHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapol
Kadeapa mareMaTuku, QU3NKU U HHPOPMATHKH

IIporokon or 2025r. Ne
3aB. kadenpoii U.o. 3aB. kadenpoii bornanosa Paja AnexcanaposHa

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapol
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoii 1.0. 3aB. kapenpoii bornanosa Paga AnexcanapoBna

BusupoBanue PIIJ] n/1s1 ucnosiHeHust B ouepeIHOM y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
3aB. kadenpoii 1.0. 3aB. kadpenpoii bornanosa Paga AnexcanapoBna



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

11 l[ejzu: (1)OpMI/IpOBaHI/I€ CUCTCMATU3UPOBAHHBIX 3HaHUH 110 BCKTOPHOMY U TCH30PHOMY aHAJIU3Y.

1.2|3a0auu: co3nanue MaTeMaTHIECKOM 0a3bl IS adbHEHIIIEr0 00yICHHUS UCIIUILINH TEOPETUICCKOH (DU3HKH;
COBEPIICHCTBOBAHUE HABBIKOB MAaTEMATUYECKOTO U JIOTHYECKOT O MBILUICHUS;
0TpabOTKa yMEHHIA U HABBIKOB PEIICHHS 33]1a4 C BEKTOPAMHU M TCH30PaMH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.0.20

2.1|Tpe6oBaHns K NMpeIBAPHTEIBHOI MOATOTOBKE 00yIaI0NIErocs:

2.1.1|MaTtemMaTH4eCcKuil aHAIH3

2.1.2| AnanuTnyeckasi TeOMETpHs U JIMHEHHas anrebpa

2.2|IucuumIMHbI 1 IPAKTHKH, IJIsl KOTOPBIX OCBOECHHE TAHHOI JHCIHILUIMHBI (MOAYJIs1) HEOOX0AMMO KAK
npeauecTByoniee:

2.2.1| Teopetnueckasi MexaHHKa. MeXaHHKa CIUIOIIHBIX Cpe]

2.2.2|Metonmpl MaTeMaTH4ECKON HUUKH

2.2.3|DnexTponrHaMuKa

2.2 4| Tepmonnnamuka. Cratuctiaeckas pusmuka. Ou3ndeckas KHHETHKA

2.2.5|TeopeTnueckne OCHOBEI AJICKTPOTEXHUKI

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, °OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIATLINHEI
(MOJYJIST)

OIIK-1: Cnioco6eH mpuMeHSITh 0a30Bble 3HAHUA B 00J1aCTH (PU3UKO-MAaTEeMAaTHYECKUX U (MJIN) eCTECTBEHHBIX HAYK B cdepe
cBoeil mpogecCHOHATBHOM IesITeJIbHOCTH;

NJ1-1.0IIK-1: 3naeT ocHOBHBIe (pu3HYeCKHe 3AKOHBI H MATeMaTHYeCKHUI alnapar, 3HAaKoM € ecTeCTBeHHbIMH HAYKaMHU B
Heo0X0IMMOM /151 PO()eCcCHOHAILHOI AeATeIbHOCTH 00beMe

3HaeT anmnapar BEeKTOPHOI'O U TEH30PHOT'O aHAIIH3a
BitaieeT HaBBIKaMH PEIICHUS 3a/1a4 C HCIIOIB30BAHUEM BEKTOPOB M TCH30POB.

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pasnesoB u Tem /Buj | Cemectp /| HacoB | Komneren- | Jluteparypa | Unre | Ilpumeuanue
3aHATUS 3aHsTHsA/ Kvpne 1170 DAKT.
Paznen 1. BekTopbl 1 TeH30pbI B
TpexMepHOM eBKJIHI0BOM
NPOCTPaHCTBE
1.1 BekTopsl B TpeXMEPHOM €BKITHI0BOM 4 4 NO-1.0I0K- |JI1.1 JI1.2J12.1 0
npoctpancTse /JIex/ 1 J12.2
1.2 TeH30pbI B TPEXMEPHOM €BKIIHIOBOM 4 2 NO-1.0I0K- |JI1.1 JI1.2J12.1 0
npoctpanctge. /JIex/ 1 J12.2
1.3 BekTopsl B TpeXMEpHOM E€BKITHI0BOM 4 8 NO-1.0I0K- |JI1.1 JI1.2J12.1 4 Mo3roBoii
npoctpanctse. /I1p/ 1 J12.2 HITYpM
14 TeH30pbI B TPEXMEPHOM €BKIIHIOBOM 4 4 NO-1.0I0K- |JI1.1 JI1.2J12.1 2 Mo3roBoii
npoctpanctse. /IIp/ 1 2.2 TypM
15 BekTops! B TpeXMEPHOM €BKIIUIOBOM 4 12 na-1.0IK- (J11.1 J11.2J12.1 0
npoctpancTse. /Cp/ 1 J12.2




1.6 TeH30pbI B TPEXMEPHOM EBKIIUJIOBOM 4 8,1 | NA-1.0IIK- [JI1.1JI1.2]12.1] O
npoctpanctse. /Cp/ 1 2.2
Pazpnes 2. BexTopHblii anam3
2.1 BekTopHBIi aHAaIM3 B TPEXMEPHOM 4 8 WI-1.0I0K- [JI1.1 J11.2J712.1| O
€BKIIUIOBOM TPOCTpaHCTBe. /JIek/ 1 J12.2
2.2 BekTopHblil aHanN3 B TpEXMEPHOM 4 16 N-1.01IK- |JI1.1 JI1.2J12.1 8 Mo3roBoii
eBKIIMIOBOM IIpocTpaHctse. /I1p/ 1 J2.2 IITYpM
2.3 BekTopHBIi aHaIM3 B TPEXMEPHOM 4 12 WJ1-1.0IIK- (JI1.1 JI1.2J12.1 0
€BKIIUIOBOM TpocTpaHcTse. /Cp/ 1 2.2
2.4 KpuBonuHeiiHble CHCTEMBI KOOPAUHAT B 4 4 WJ1-1.0IIK- (JI1.1 J11.2J12.1 0
TPEXMEPHOM E€BKJIMJIOBOM IIPOCTPAHCTBE. 1 J12.2
/JTex/
25 KpuBonuHeiiHble CHCTEMBI KOOPAUHAT B 4 8 WJ1-1.0IIK- (JI1.1 J11.2J12.1 4 Mosrosoii
TPEXMEPHOM E€BKJIMJIOBOM IIPOCTPAHCTBE. 1 J12.2 TYypM
Mp/
2.6 KpuBonuHeiiHble CHCTEMBI KOOPAUHAT B 4 12 WJ1-1.0IIK- (JI1.1 J11.2J12.1 0
TPEXMEPHOM E€BKJIMJIOBOM IIPOCTPAHCTBE. 1 J12.2
/Cp/
Paznen 3. Ilpome:kyrounas arrecraunust
(3a4éT)
3.1 Toaroroska k 3a4éry /3auérCOn/ 4 8,85 | NJ-1.0IIK- 0
1
3.2 KonrakrtHas pabora /KCPATT/ 4 0,15 | U1O-1.0TIK- 0
1
Pa3nen 4. Koncyabranun
41 Koncynbranus no mucuuruinae /Konc/ 4 0,9 NI-1.0IIK- 0
1

5. ®OHJ] OLEHOYHBEIX CPEJCTB

5.1. IosicHuTEILHASI 3aIIMCKA

1. Haznauenue ¢oHza o1ieHOUHBIX cpecTB. OLEeHOYHbIE CPEACTBA MPEAHA3HAYECHBI AJIs1 KOHTPOJIS M OLIEHKU 00pa30BaTeNbHBIX
JOCTHXKEHUH 00y4arolixcs, OCBOUBIIMX MPOrpaMMy YUeOHOM TUCIUILTMHBI «BEKTOPHBIM U TEH30PHBII aHAIN3Y.

2. ®oH OLIEHOYHBIX CPEACTB BKIIOYAET BBOAHBIN TECT, 2 TECTA TEKYIIETO KOHTPOJSI, KPUTEPUN OLIEHUBAHUS U BOIIPOCHI
IIPOMEKYTOYHON aTTecTaluy B popme 3auera.

5.2. OueHouHbIe cpeACTBA /I TEKYLIEero KOHTPOJIs

O1ieHOYHBIE CPEACTBA ISl BXOAHOTO KOHTPOJIS MpuBeAeHk! B [Ipunoxennu -- BBOIHBINM TECT.
O1ieHOYHBIE CPEACTBA JUIsl BXOAHOTO KOHTPOJIs mpuBeaeHb! B [Ipunoxennu -- Texymmii Tect 1.
O1ieHOYHBIE CPEACTBA JJIs1 BXOAHOTO KOHTPOJIS mpuBeAeHs! B [Ipunoxennu -- Texymuii Tect 2.
OrneHouHBIE CPEACTBA sl BXOIHOTO KOHTPOJISI NpuBeeHs! B [Ipuioxkennn -- Kputepuu oneHuBaHMUS.

5.3. Tembl NUCHLMEHHBIX PadoT (3cce, pedepaThbl, KypcoBble padoThI U 1P.)

[TncemenHbIe paOOTHI IPH peATN3AMN AUCIUITINHBL HE IPEAYCMOTPEHBI

5.4. OueHouHbIe CpeaCTBA JJISI MPOMEKYTOUYHOI aTTecTalNu

Bompocs k 3auery no BTA.

1.BeKTophI B €BKIHIOBOM TPEXMEPHOM IMIPOCTPAHCTBE U JeHCTBUS HaJ HUMHU. CKaIsIpHOE U BEKTOPHOE MIPOM3BEACHUE, HX
CBOWCTBA.

2.CMenIaHHOe U JBOHHOE BEKTOPHOE Npou3BeaeH . KBaapaT BEKTOPHOTO IPOU3BENICHHSL.

3. KoopauHaTHOE npeicTaBIeHNe BEKTOPOB U MX NTPOU3BEICHHUMH.

4. ITndposas nHAEKCAIMS KOOPANHAT, OPTOB M MPOEKINH BeKTOpoB. CuMmBoibl KpoHekepa o 1 €, MX CBSI3b C OPTaMH ¥ MEXKAY
cO0OH.

5. Ilpon3sBeneHnst BEKTOPOB B IM(POBOH MHEKCAIMN POSKIMH. BriBox dopmysl "6ary MuHyc 11ab" 111 BEKTOPHOTO
TIPOU3BEICHUS.

6. IlpeoOpazoBanne mpoekiuii Bekropa. Ob1iee onpeaeneHrne BeKTopa U TeH30pa 2-ro, 3-To 1 I-TO paHra.

7. Tensopnas anredpa. CHMMETpUYHBIE 1 aHTHCUMMETPUYHBIE TEH30PbL. TeH30p5I.

8. CxansipHoe n BekTopHOE noisl. [IpumMepsl. ['pagueHT cKaIsipHOTo MO ¥ €r0 CMBICT.




9. luBepreHIysi BEKTOPHOTO MOJIsA, €€ CMBICI U KOOpAMHATHOE npejcTaBiieHue. Teopema Octporpaackoro — ["aycca.

10. PoTop BEKTOpHOro MoJIsi, Ero CMBICI U KOOpAMHATHOE IipeacTaBieHue. Teopema Crokca.

11. AnddepennppoBanne Npou3BeIeHUH ¢ BBIBOIOM (HOPMYIL.

12. ®opmyIbl TOBTOPHOTO M PEePEHIIMPOBAHISI C BEIBOIOM.

13. Hunuuapudeckas cucreMa KOOpAUHAT, KOOPAUHATHBIE MOBEPXHOCTH U TMHUU. Onepanuu BekropHoro ananuza B LICK.

KpI/ITepI/II/I OLCHUBAHUA JIJId 3a4€Ta

3auteHo [latoTcst ¢ 00BSICHEHHSIMU BCE ONPEENICHNs, YTBEPKACHNS TeopeM, popmyibl. [IpuBoasTCs ormyecku crporue
JIOKa3aTeIbCTBa TEOPEM U BBIBOZBI (popMyII.

Jarorcst ¢ 00BSICHEHUSIMH BCE ONPEAENIEHHS, YTBEPKACHHUS TeopeM, GpopMyIbl. [IpHBOISTCS YaCTUYHO JIOTMYECKH CTPOTHE
JIOKa3aTeNbCTBA TEOPEM U BBIBOZBI (popMyII.

Jarorcst ¢ 00BbSICHEHUSIMH BCE ONPEACIECHHS, YTBEPKACHHUS TeopeM, Gopmyisl. [IpuBoasTCs OTAEIbHBIE BBIPAYKEHUSI BMECTO
JIOKa3aTeNbCTB TEOPEM H BBIBOJIOB (POPMYIL.

WJIN [Jarorcs Ge3 ueTkux o0bsSICHEHUSAMH ONPEeNICHUs], YTBEPkKAEHUs TeopeM, hopMyibl. [IpUBOASTCS 311eMEHTHI
JIOKa3aTeNbCTB TEOPEM H BBIBOJIOB (hPOPMYIL.

He 3auteno [latorcst 6e3 ueTknx 00BbsSCHEHUSMU ONpPEJeNICHNs], YTBEPKICHNS TeopeM, popMyibl. [IpuBoasTcs oTaenbHbIe
BBIPQ)KEHUSI BMECTO JIOKa3aTelIbCTB TEOPEM U BBIBOJIOB (POPMYIL.

6. YYHEBHO-METO/HNYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTaBUTEIH 3araBue W3paTenseTBO, TO1 Om. agpec
JI1.1 |CasenneB U.B. OcHoBrbI TeopeTnueckoit ¢puzuku. T.1. Camnkr-IlerepOypr:
MexaHuka. DJNEKTpOANHAMUKA: Y4EOHHK Jlansb, 2016
JI1.2 |KsipoB B.A., BekropHblit 1 TeH30pHbIH aHanu3: yueOHoe |[CopHo-Aurraiick: BULI | http://elib.gasu.ru/index.ph
Muxaiinnuenko I'.I'.  |mocoOue 1is By30B TATY, 2019 p?

option=com_abook&view
=book&id=3476:965&cati
d=5:mathematics&Itemid=

163
6.1.2. [lonoJiHNTEIHLHAS JIUTEPATYPA

ABTOpBI, COCTABUTENN 3arnaBue MznatenbcTBO, TON On. aapec
JI2.1 |Jlannpay JI.JI., Jludmmi [ Teopernueckas ¢usuka. T.2. Teopus nmons: B |MockBa: @u3matiur,

E.M., TutaeBckuit 10 Tomax: yueOHOE mocoOue i By30B 2003

JLIL
JI2.2 |Kaszakosa O.H., TIpakTHKyM 110 JTHHEHHON 1 TEH30PHOM Openbypr: http://www.iprbookshop.ru

®omuna T.A., anrebpe: yueOHOe mocodue OpenOyprekuit /78815

XapuroHoBa [u jp. | roCyIapCTBEHHBIN

C.B. yauBepcutet, DbC

ACB, 2017

6.3.1 [lepevyens NporpaMMHOro obecmneveHust

6.3.1.1|Adobe Reader

6.3.1.2|Moodle

6.3.1.3|Kaspersky Endpoint Security wrs 6usneca CTAHJAPTHBIN

6.3.1.4|MS Office

6.3.1.5|Aunexc.bpaysep

6.3.1.6|LibreOffice

6.3.1.7|NVDA

6.3.1.8|MS Windows

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|9nextporHo-6ubnmoreunas cucrema IPRbooks

6.3.2.2|ba3a manHBIX «DneKTpoHHAs OHOIMoTeKa ['OpHO-ANTaliCKOr0 rOCYJapCTBEHHOTO YHIUBEPCHTETAY

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU




HpO6J'I€MHa${ JICKIUS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TJUCIUIIVIMHBI (MOAY JIS)

Homep aynutopun |Hasnauenmne OcHOBHOe OCHaIlleHHE

220 b1 VYuebHast ayauTOpus ISl IPOBEACHUS YueHndeckas 10CKa, TOCaI0YHBIE MECTAa 00YJaIOIINX CS
3aHATHH JICKIIMOHHOTO TUTIA, 3aHATHIA (110 KOTMYECTBY OOyJaroIMXcs), pabodyee MecTo
CEMHMHApPCKOro TUIIa, KypCOBOTO IpernoaBaTens

MIPOCKTHPOBAHUS (BBITIOHEHUSI KYPCOBBIX
paboT), TPYIIIOBBIX M WHIUBUIYATEHBIX
KOHCYJIbTallUH, TEKYIIET0 KOHTPOJIS U
MIPOMEXYTOUHOMN aTTeCTall’

214 b1 KaOuHer MeTOMUKY TpernoaaBanus GU3UKH. | YueHHIecKast TOCKa, MyJIbTHMEIUATIPOCKTOpP, KOMIIBIOTED,
Y4eOHast ayTuTOpHs IS IPOBEIACHUS JKpaH, MoCaJI0YHBIC MeCTa 00yJaroIuXcs (10 KOJIUIESCTBY
3aHATUH JIEKIIUOHHOTO THIIA, 3aHATUN o0y4atommxcsi), pabodee MeCTO IPEeroaBaTes

CEeMHMHApPCKOro TUIa, KypCOBOTO
MPOCKTUPOBAHUS (BBIMOIHCHUS KYPCOBBIX
paboT), TPYIIOBBIX M WHIUBUIYATbHBIX
KOHCYJbTAIWH, TEKYIIIEr0 KOHTPOJISI U
IPOMEKYTOUYHOM aTTECTAIIUH

211 Bl KommbrotepHsiii kinace. YueOHast PabGouee mecto npenonasarens. [locanounsie Mmecta
ayAUTOpUS JUId IPOBEIECHH 3aHATUH o0yuaromxcs (1o KOMUYeCTBY 00y4aromuxcs),
JIEKIIMOHHOTO THMA, 3aHATHIH CEMHHAPCKOTO [ KOMIIBIOTEPEI ¢ JocTynoM K MHTepHeT

THIAa, KypCOBOI'O IPOEKTUPOBAHUS
(BBITIOTHEHUSI KyPCOBBIX paldoT), IPYIITOBBIX
Y UHIUBUYaNbHBIX KOHCYJIbTALUH,
TEKYILETro KOHTPOJIS U MPOMEKYTOTHOH
atrectauuu. ITomenienue ams

9. METOAWYECKHUE YKA3AHUS U151 OB YYAIOIIMXCS IO OCBOEHMIO JMCOUILINHBI (MOIYJIS)

JIex1mu, ¢ OHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM y4EOHBIX 3aHITHI B BBICUIMX YUCOHBIX 3aBEICHHUSIX, PEICTABISIOIIAs
co00#i cHCTEeMaTHYEeCKOe, MOCIICOBATEIBHOE YCTHOE H3JI0KEHNE IPETIOIaBaTeIeM ONPEeeTICHHOr0 pa3/ieia KOHKPETHOM HayKU HITH
yueOHOM IMCHUIUIMHBL, C IPYrOl — 3TO 0c00ast hopMa caMOCTOSATEILHON paboThl ¢ y4eOHBIM MaTepuaioM. JIeKIus He 3aMeHsIeT COO0H
KHHT'Y, OHa TOJIBKO IIOITAIKUBACT K Hel, PaCKphIBasi TeMy, IPOOJIeMY, BBIICISIS TTIABHOE, CYLIIECTBEHHOE, Ha YTO CICAYET 00paTuTh
BHHMaHHe, yKa3bIBaCT IIYTH, KOTOPHIM HYXKHO CJIEI0BaTh, JOOHBAsCH MIyOOKOrO MOHUMAHHSI TOCTABICHHOH IIPOOIEeMBI, a He 00mIeit
KapTHHBI.

PaboTa Ha JIEKIMHI — 3TO CIIOXKHBIN MPOLIECC, KOTOPBIN BKIIOYACT B ce0sl TAKHME AIIEMEHTHI KaK CITyIIaHHE, OCMBICJICHHE U COOCTBEHHO
KOHCITCKTHpOBaHue. J{jisi TOro, 4To0bI JICKLHs BBIMOIHIIA CBOE HA3HAYCHHUE, Ba)KHO MOArOTOBUTHCS K HEll U e 3alKCH elie 10
MPUXO/a NperoAaBaTessi B ayAuTopHio. be3 3Toro najpHeiiee BOCIPHUATHE JICKIMH CTAHOBUTCS CIIOKHBIM. JICKIHsl B YHUBEPCUTETE
paccyuTaHa Ha MOATOTOBJICHHYIO ayauTopuio. [IpernoaaBarens u3naraet Ji000i BOIPOC, OPHEHTUPYSICh HA TE 3HAHMUS, KOTOPHIE
JIOJDKHBI OBITh Y CTY/ICHTOB, YCBOMBILMX MaTepPHAIl BCEX MPEIBIAYIINX JICKIHil. Ba)KHO HAYIHTHCS CITYLIATH IPEIOJABATENS BO BPEMS
JICKLMH, TIO//ICP)KUBATH HEIPEPHIBHOC BHUMAHKE K BBICTYIAIOIIEMY.

OJHaKo, OJHOTO CIYIIAHUS HEAOCTaTOYHO. Heo0X0oammMo pUKCHPOBaTh, 3aITUCHIBATh TOT TOTOK MH()OpMAIIMHU, KOTOPBI COO0IIaeTCs
BO BpeMsI JICKIIMU — HAYIUTHCSI BECTH KOHCIIEKT JICKLHH, T1€ GopMynupoBaiich Obl Hanboiee BayKHbIC MOMEHTBI, OCHOBHBIC
TOJIOXKEHUSI, H3JIaraeMblIe JIEKTOPOM. JIJisl BeCHHSI KOHCIIEKTA JICKIIUK CIICAYeT UCIIONB30BATh TETPaab. BeaeHne KOHCIeKTa Ha
JIUCTOYKAX HE PEKOMEHIYETCs, IIOCKOJIBbKY OHH HE TaK yJOOHBI B HCIIOJIb30BAHUHU U YaCTO TEPSOTCs. [Ipr 0opMIIeHHH KOHCIIEKTa
JICKIIMK HEOOXOANMO OCTABIIATH OIS, TIC CTYACHT MOYKET 3aIMCaTh CBOU COOCTBEHHBIE MBICIH, BO3HHUKAIOIIHE HAPAJLIICIBHO C
MBICJISIMH, BBICKa3aHHBIMH JIEKTOPOM, & TAKXKE BOIIPOCHI, KOTOPBIC MOTYT BO3HUKHYTH B IIPOLIECCE CIYILIAHHS, YTOOBI OIYIHTh Ha HAX
OTBETHI IPH CAMOCTOSITEIBHOM IIPOPabOTKE MaTepraia JICKIUH, PH H3Y4CHHH PEKOMEHIOBAHHOM JIUTEPATYPHI WK HETOCPEACTBEHHO
y IpenoaaBatessi B KOHIe JeKun. COCTaBIsist KOHCIEKT JICKIUH, CJICAYET OCTaBIIsATh 3HAYUTEIbHBII HHTEPBA MEKIY CTPOYKAMHU. ITO
CBSI3aHO C TEM, YTO MHOIIa BO3HUKAET HEOOXOMMMOCTD BIIUCATh B IEPBOHAYAIIBHBII TEKCT JICKIMH OJHY HJIA HECKOJBKO CTPOYCK,
MMEOLIHMX NPHHINIHATBHOE 3HAYCHNE U OYSPITHYTHIX U3 IPYTUX HCTOYHUKOB. PaccTosHIHE MEX Iy CTPOKaMH HEOOXOAUMO TAKIKE [UTS
MOIYEPKUBAHMS CIIOB HJIH LIEJBIX TPYIII CJIOB (TaKOe MOYEPKHBAHIE BBI3BIBACTCS HCOOXOAUMOCTBIO IIPHUBIICYh BHUMAHKE K TAHHOMY
MECTY B TEKCTE IPU MOBTOPHOM uTeHHH). OOBIYHO MOAYEPKUBAIOT ONPE/ICTICHNUS, BBIBOJIBL.

Taroke BaKHO MOTHOCTBIO 03 BCSIKUX M3MCHEHUI BHOCHTD B TETPAb CXEMBI, TAOJIHUIIBI, YEPTEKU U T.II., €CITH OHH MPEIIOIaralTcs B
nekiyu. J{jist Toro, 9To0B COBMECTUTH MEXaHHYECKYFO 3aIUCh C OYTH JOCIOBHBIM (DHKCHPOBAaHIEM HaHOONIEe BAYKHBIX TOJIOK CHHUI,
MOXKHO HCIIONIB30BATh CHCTEMBI YCIIOBHBIX COKpAILCHHI. B mepByro ovepensb COKpAIAOTCs [UIHHHBIC CII0BA U T€, YTO OBTOPSIIOTCS B
peun nekTopa Jaiie Bcero. IIpu 3ToM caMo COKpalieHne JODKHO ObITh 0 BO3MOKHOCTH KPATKUM.

CemuHapckue (mpakTudeckue) 3aHaTus CaMocTosTenbHast paboTa CTYAEHTOB IT0 ITOATOTOBKE K CEMHHAPCKOMY (IIPAKTHIECKOMY)
3aHSATHIO JOJDKHA HAYWHATHCS C O3HAKOMIICHHUS C IIAHOM CEMHHAPCKOTO (TIPAKTHYIECKOT0) 3aHSATHSA, KOTOPBIN BKIIOYAET B O
BOIPOCHI, BRIHOCHMEIE HA 00CYK/ICHIE, PEKOMEHIAINH 110 TOATOTOBKE K CEMHUHAPY (IIPaKTHIECKOMY 3aHSITHIO), PEKOMEHIYEMYIO
Iureparypy k teme. MzydeHue Matepuana cielyeT HadaTh ¢ IPOCMOTPA KOHCIIEKTOB JIEKIUH. BoccTaHOBUB B MaMATU MaTepuall,
CTYJEHT IIPUBOAUT B CHCTEMY OCHOBHBIE ITOJI0KEHHUS TEMBI, BOIIPOCHI TEMBI, BEIIECISIS B Hell ITTaBHOE M HOBOE, HAa YTO 00pamanoch
BHHIMAHHE B JIKIUH. 3aTeM ClleyeT BHUMATEIbHO IIPOYNTATh COOTBETCTBYIOUIYIO TJIABY yUeOHMKA.




Jnst Gonee yrimyOIeHHOT0 H3YUeHHUs BOIPOCOB PEKOMEHTYETCsl KOHCIIEKTUPOBaHHE OCHOBHOM U JIOTIOMHUTENBHOM TUTEpaTyphl. UnTast
PEKOMEHJIOBaHHYIO JINTEPATYPY, HE CTOUT NACCUBHO NPUHUMATh K CBEJICHHIO BCE HAIMCAHHOE, CIelyeT aHAJIM3UPOBATh TEKCT, 1yMaTh
HaJl HAM, 3TOMY CIIOCOOCTBYIOT 3aITUCH IT0 X0y YTESHHS, KOTOPbIE TIPEBPAIIAIOT YTEHHE B TPOIECC. 3aliCH MOTYT BECTUCH B
pa3nuaHOI (hopMe: pa3BepHYTHIX M MPOCTHIX IUIAHOB, BBITIUCOK (TE3UCOB), aHHOTAIIUHA M KOHCIIEKTOB.

IoxoOpas, 0TpabOTaB MaTepHa U YCBOUB €0, CTYICHT JIOJDKEH HaYaTh HETTOCPEICTBEHHYIO MO OTOBKY CBOETO BBICTYILICHUS Ha
CEMHUHAPCKOM (IPAaKTHYECKOM) 3aHATHH JIJISl YEro CIIeyeT MPOAyMaTh, KAK OTBETUTH Ha KayK/blil BOIPOC TEMBI.

o kaxx10My BOIPOCY IUIaHa 3aHATHH HEOOXOIUMO MOArOTOBUTHCS K YCTHOMY co00MIeHHIO (5-10 MUH.), ObITh TOTOBBIM PUHATH
y4acTue B 0OCYXK/JICHHHN 1 JIOTOIHEHUH JOKJIA0B U COOOIIEHHMIT (10 5 MUH. ).

BericTyniieHne Ha CeMUHApCKOM (IIPaKTUYECKOM) 3aHSATHH JIOJDKHO YIOBIJIETBOPATH CIEAYIOIUM TPEOOBAaHHUAM: B HEM H3JIaratoTCs
TEOPETUYECKHUE MOJIXO/IbI K pACCMAaTPUBAEMOMY BOIPOCY, IA€TCsl aHAJIU3 IPUHIUIIOB, 3aKOHOB, ITOHSATHH U KaTETOPHIA; TEOPETHUECKHUE
TIOJIOXKEHUS MOJKPEIUISIIOTCS (haKTaMH, MPUMEPaMH, BBICTYITICHUE JTOJDKHO OBITh apTyMEHTHUPOBaHHBIM.

JlabopaTopHbie paboThI SBISIOTCS OCHOBHBIMHU BUIAMH YY€OHBIX 3aHSITHI, HATIPABICHHBIMH Ha 3KCIICPUMEHTAIbHOE (MPAKTHIECKOL)
MOATBEPKICHUE TCOPSTUUSCKUX MONOKEHUI U hopMUpoBaHUE 00MIETPO(PECCHOHATBHBIX U MPOPECCHOHATBHBIX KOMITETeHIMH. OHU
COCTaBJISIOT BaYKHYIO YaCTh TCOPETHIESCKON U MPOGECCHOHATBHOMN MPAaKTHYECKON MOTOTOBKH.

B nporiecce 1abopaTopHOi pabOTHI Kak BHUa yIeOHOr0 3aHATHS CTY/ICHTBI BBIMOIHSIOT OHO HJIH HECKOIBKO 3aJaHUi  TI0]
PYKOBOJICTBOM IIPENIOZaBaTElsl B COOTBETCTBHHU C H3Y4aeMBIM COZICP)KaHUEM Y4eOHOTO MaTepHaa.

[pu BBIMOTHEHUH 00YJIAIONIMMUCS TA00PATOPHBIX pAOOT 3HAYMMBIM KOMITOHCHTOM CTAHOBSTCS TIPAKTUYECKHE 3aIaHHUS C
WCIIOIb30BAaHUEM KOMIBIOTEPHOH TEXHUKH, JTAO0OPATOPHO - MPUOOPHOTro 000pyI0BaHUS | JIp. BBITIOMHEHUE CTYIeHTAMU
J1a00paTOPHBIX pabOT MPOBOAUTCS C IEIbI0: (HOPMUPOBAHHS YMEHUIA, MPAKTHYECKOTO OMBITA (B COOTBETCTBUH C TPEOOBAHUSIMHU K
pe3yiibTaTaM OCBOCHUS TUCIMILUIMHBI, 1 HA OCHOBAHHH MepeyHs GOPMUPYEMBIX KOMIICTCHIIU, YCTAHOBICHHBIMH PaboUei
MIPOrpaMMOl TUCITUILIHHBI), 0000IIEHHUS, CHCTEMATU3aIMH, YIITyOICHUS, 3aKPEIUICHUSI TOTYYSHHBIX TCOPETUUCCKUX 3HAHUM,
COBEPIIICHCTBOBAHUS YMECHHI MPUMEHSTH MOTYUEHHBIC 3HAHUS Ha TPAKTHKE.

CocraB 3aaHuii 17151 J1aOOpaTOPHOW pabOThI IOJDKEH OBITH CIIAHUPOBAH C PacueTOM, YTOOBI 32 OTBEACHHOE BPEMSI OHH MOTJIN OBITh
BBINOJHEHBI KAY€CTBEHHO OOBITUHCTBOM CTY/ICHTOB.

Ipu maHUpOBaHUK JTa0OPATOPHBIX PabOT CIIEAYET YUUTHIBATH, YTO B XOJIC BBIMOIHEHHS 3aJaHUH Y CTYICHTOB (DOPMHUPYIOTCS yMEHUS
Y MPAKTHYECKUI OMBIT pabOThI C pa3IUYHBIME TPUOOPAMHE, YCTAHOBKAMH, JTaOOPaTOPHBIM 000PYI0OBaAHUEM, AIAPATYPO,
MporpaMMaMH | Jp., KOTOPbIE MOTYT COCTABJIAThH YacTh MPO(heCCHOHATBHOMN MPAKTHYECKOM MOATOTOBKH, a TAK)KE UCCIIEI0BATEILCKAE
yMeHus (HabI0aaTh, CPAaBHUBATH, aHAJTM3UPOBATH, YCTAHABIMBATH 3aBUCHMOCTH, J€TaTh BHIBOJIBI 1 000OIIIEHHS, CAMOCTOSATEIHHO
BECTH UCCIIeIOBaHUE, OQOPMIISITh Pe3yabTaThl).

BrinonHeHMo 1a00paTOpHBIX PAOOT MPEIICCTBYET NPOBEPKa 3HAHHI CTYICHTOB - HX TEOPETHYCCKOI TOTOBHOCTH K BBIOIHCHHUIO
3a1aHusl.

@®opMBbI OpraHU3aLUK CTYICHTOB IPH MPOBEACHUH JTab0PaTOPHBIX PaboT: GhpoHTANBHAS, TPYIIIOBAs U MHAUBUAYaIbHAs. [Ipu
(bpoHTaNBbHOIT (hopMe OpraHU3aLUK 3aHATHI BCE CTYCHTHI BBIMONHSIIOT OJJHOBPEMEHHO OZIHY U Ty e padoty. [Ipu rpymmosoii hopme
OpraHH3alMH 3aHATHI OJIHA U Ta e paboTa BIMOIHICTCS IPyIIaMu 1o 2 - 5 yenosek. [Ipu nHAMBHIYaTbHON (hOpMe OpraHu3aIu
3aHITHH Kbl CTYJCHT BBINIOJHACT HHANBUIYAIbHOE 3aaHHE.

Texylui KOHTPOJIb Y4eOHBIX JOCTIKEHHUIT IO PE3yNbTaTaM BBIIIOIHEHHS Ja00paTOPHBIX PadOT MPOBOJUTCS B COOTBETCTBUH C
CHUCTEMOH OlleHUBaHUsl (PEHTHHTOBOM, HAKOIIMTEILHOW U JIp.), & TakKe popMamMK U MeToJaMH (KaK TPaJUIMOHHBIMH, TaK U
HMHHOBAL[MOHHBIMH, BKIIFOYasi KOMITBIOTEPHBIC TEXHOIOTHH), YKa3aHHBIMU B paboueii mporpaMMe AUCHHIUTHHBI (Momyiis). Tekymuit
KOHTPOJIb IPOBOAUTCS B Ipe/ieiiax y4eOHOro BpeMEeHH, OTBEACHHOTO pabOvuM y4eOHBIM IUTAHOM Ha OCBOCHUE IHUCLHUILIHNHBL,
PE3ysbTaThI 3aHOCATCS B KYPHAJ YICOHBIX 3aHSITHI.

O0beM BpeMEHH, OTBOIMMBIH Ha BBINIOJIHEHHUE J1a00paTOPHBIX padoT, IIIAHUPYETCS B COOTBETCTBUH ¢ yueOHBIM rutanom OTTOIN.
Iepeuens gabopatopHbIx padot B PIIJI, a Takke KOMUYSCTBO YaCOB Ha MX MPOBEICHHUE JIOKHBI 00CCICUNBATh PEATH3ALII0
TpeOOBaHUi K 3HAHUSIM, YMEHHUSM M IPAKTHUECKOMY OIBITY CTYJICHTA 110 JUCHUIUIMHE (MoAyIto) cootBeTcTBYOLIeiH OITOTIL

CamocrosTenbHas paboTta 00y4yaromuxcsi— 3TO IaHUpyeMast yaeOHasi, yaeOHO-UCCIIeI0BATENbCKAs, HAyYHO-HCCIIE0BATEIbCKAS
paboTa, BEIIONHsIEMast BO BHEAYAUTOPHOE BPEMSI 110 3aJaHHUIO U IPU METOAMYECKOM PYKOBOCTBE TPEToaaBatens, Ho 0e3 ero
HETIOCPEACTBEHHOTO yIacTHsI.

O0BbeM caMOCTOSATEBHOM PaboThI OnpeneNnsercs y4eOHbIM IJIAHOM OCHOBHO# MPOG)eCCHOHANBHONW 00pa30BaTEeIbHOUITPOrPaMMBbI
(OTIIOIT), paboueii mporpaMMoii JUCIUILTUHBI (MOYJIS).

CamocrosiTenpHas paboTa OpraHu3yeTcsl U MPOBOAMTCS C LENbI0 GopMUPOBaHHS KOMIETEHIN, TOHUMAEMBIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAHWSI, YMEHHS M JIMYHOCTHBIE KaueCTBa ISl YCICITHON PAKTHYECKOM AESTENBHOCTH, B TOM YHCIIE:

- opMupOBaHUS YMEHUH 1O MMOMCKY U MCIIOJIb30BAHUIO HOPMATHUBHOM, IPABOBOM, CIIPABOYHOM U CIICIUANILHOM JTUTEPATYPHI, & TAKKE
JOPYrux UCTOYHUKOB HH(POPMAIINY;

- KAYECTBEHHOI'0 OCBOCHUSI U CHCTEMATH3aLUH TOTyIeHHBIX TEOPETHIECKIX 3HAHUH, UX YIITyOIeHHS U PACIIUPEHUS M0 IPHMEHEHHIO
Ha YPOBHE MEXIPEIMETHBIX CBSI3eH;

- (hopMUpOBaHHS YMEHUS IPUMEHSTH TOyIeHHbIE 3HAHMUS Ha MIPAKTHKE (B MPO(PECCHOHANBHOMN AeITETbHOCTH) U 3aKPeIICHUS
MIPAaKTHIECKUX YMEHHH 00ydJaromuxcs;

- pa3BHUTHS MO3HABATENBHBIX CIIOCOOHOCTEN, (POPMUPOBAHMS CAMOCTOSTENEHOCTH MBIIIICHUS 00yJalOINX CSl;

- COBEpILICHCTBOBAHMUS PEUEBBIX CITOCOOHOCTEH 00yJarOIINXCS;

- (hopMupOBaHHS HEOOXOAUMOTO YPOBHS MOTHUBALIMH OO YUJAIOIIUXCS K CUCTEMATHYECKON paboTe IS MOMyvYeH s 3HAHUH, YMEHUH 1
BJIaJICHUH B TIEPUOJT YIEOHOI0 ceMeCTpa, aKTUBHOCTH 00yJalONINXCsl, TBOPUECKOI WHHUIIATHBEI, CAMOCTOSTEITbHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- (hopMHUpOBaHHS CIIOCOOHOCTEN K CAMOPa3BUTHIO (CAMOIIO3HAHMIO, CAMOOIIPEIETICHIIO, CaMO00Opa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEAIM3ALIH M CAMOPETYIISIIHN );

- Pa3BHUTHS HayIHO-HCCIIE0BATENHCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMYHOCTHBIX OTHOLICHHH.

K camocrosiTensHO paboTe 1Mo AUCHUILTHHE (MOAYIIO) OTHOCATCS: IPOPa0dOTKa TEOPETHYECKOTO MaTepHaia JUCIUILTHHBI




(MOZyJIs1);IOArOTOBKA K CEMUHAPCKUM U IPAKTUUECKUM 3aHATUSAM, B T.4. IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH
00yuaromuxcs(TeKyIIas aTTecTanus); HOATOTOBKa K JIAOOpaTOPHBIM paboTaM; MOATOTOBKA K IIPOMEKYTOYHOH aTTecTaluy (3a4éram,
9K3aMeHaM).

Busl, hopMEI 1 00BEMBI CAMOCTOATENBHOH PaOOTHI 00YYaFOIIMXCATIPH H3YISHHHN JUCIUILIMHEI (MOTYIIS) OIIPEACIISIOTCS:

- coJiepKaHNeM KOMITeTeHINH, (POPMHUPYEMBIX TUCIUIITHHON (MOIyIIeM);

- crienuQUKOI AUCIUILUTHHEI (MOYIIS), TPUMEHSIEMBIMI 00pa30BaTEIbHBIMU TEXHOIOT UMY,

- TpynoeMkocTbio CP, mperycMoTpeHHOH yaeOHBIM IITaHOM;

- YpOBHEM BEICIIEr0 0Opa3oBaHuA (OakalaBpHar, CIIENHAINTET, MaruCTpaTypa, acliupaHTypa), Ha KoropoM peanusyercs OITOIT;

- CTETICHBIO IO/ OTOBJICHHOCTH 00YYaIOIINXCs.

KypcoBast paboTa sIBISETCS CAaMOCTOSATENBEHBIM TBOPYECKUM MHCHMEHHBIM HAyIHBIM BHIOM JICATEIEHOCTH CTYIEHTA 10 pa3padoTke
KOHKpETHOH TeMbl. OHa OTpaXkaeT NPHOOPETEHHBIC CTYJCHTOM TEOPETHYECKIE 3HAHNS U IPaKTHYecKe HaBBIKH. KypcoBas padora
BBITIOJTHSACTCSI CTYJIEHTOM CaMOCTOSITENEHO IO PYKOBOJCTBOM IIPETIOIaBATENS.

KypcoBas pabota, HapsiIy ¢ 9K3aMEHaMH U 3a4€TaMH, SBISCTCS OXHOM U3 (hopM KOHTPOIIS (aTTECTAlNH), TIO3BOJIIONICH ONpenennTh
CTEIeHb MOATOTOBICHHOCTH OyayIiero crenuaincra. KypcoBbie paboTHI 3alIUIAOTCS CTYICHTAMH 110 OKOHYaHUH H3yYCHHS
yKa3aHHBIX JUCIUILINH, ONPEACICHHBIX YIeOHBIM TITAHOM.

Odopmienre paboTb! JOIKHO COOTBETCTBOBAThH TpeOoBaHUIM. O0beM KypcoBoil paboTsl: 25-30 crpanull. CIMCOK JIUTEpaTyphl U
Ipmoxenus B 00beM paboThl He BXOAT. KypcoBas paboTa 10JIKHa Cofep KaTh: TUTYIBHBIHN JIHCT, COAEpKaHKe, BBEJICHHE, OCHOBHYIO
4acTh, 3aKJIF0YEHHUE, CIIMCOK JIMTEPaTyphl, NpHiIokeHue (mpu Heodxoxaumoctr). Kypcopast paboTa mouiexuT pereH3upoBaHHI0
PYKOBOZUTENIEM KYPCOBOH paboThl. PereH3us sBisercst opHIHaIbHbBIM JOKYMEHTOM U IIPUKIIAIBIBACTCS K KYpCOBOH paboTe.
TemaTHKka KypCcOBEIX pabOT pa3pabaThIBacTCs B COOTBETCTBHH C Y4EOHBIM IDTAHOM. PyKOBOIHTEIh KypCOBOIT paOOTHI JIHIIIb TOMOTaeT
CTYJCHTY OIPEEINTh OCHOBHBIC HAIIPABICHUS PA0OTHI, OYEPTHUTH €€ KOHTYPHI, YKa3bIBACT TC HCTOYHUKH, HAa KOTOPBIC CIICYeT
00paTHTh IITaBHOC BHUMAHHUE, Pa3bsACHSIET, TJIe OTHICKATh HEOOXOIMMBIC KHHTH.

CocTaBIICHHBIH CITMCOK NCTOYHHKOB Hay4HOIH HH()OPMALNHK, NOATIKAIINNA U3yICHUIO, CIEAYeT II0Ka3aTh PYKOBOAUTEINIO KYPCOBOH
paboThL.

KypcoBast paboTa cocTOHT U3 IV1aB ¥ maparpadoB. BHe 3aBHCHMOCTH OT pelllaeMbIX 33/1a4 M BRIOPAHHBIX MTOAXOJI0B CTPYKTYpa
paboTHI TOJKHA CONIEPIKaTh: THTYIBHBIH JIUCT, COZlep)KaHNe, BBEICHHE, OCHOBHYIO YacTh; 3aKJIFOYCHHUE; CITUCOK JINTEPaTypHI;
TIPUIIOKEHUE(S).

Bo BBeieHNE HEOOXOAUMO OTPa3HTh: AKTYaJIbHOCTh; OOBEKT; MPEIMET; IIeJIb; 3a/laul; METOABI HCCIACIOBAaHMA, CTPYKTypa
paboThL.

OCHOBHYIO YyacTh pabOTHl PEKOMEHAYETCs pa3fenuTh Ha 2 TJ1aBbl, KaKJas U3 KOTOPBIX JOJDKHA BKIIIOYATh OT JBYX J10 YETHIpEX
naparpadgos.

ConeprkaHue I7IaB U UX CTPYKTYpa 3aBHCHUT OT TEMBI M aHAJIM3UPYEMOro MaTepHuara.

IlepBast r1aBa HOKHA UMETh 0030pHO—AHATUTUUECKUI XapaKkTep U, KaK IIPaBUIIO, SBISETCS TEOPETUIECKON.

Bropast rmaBa no 0onblieid 4acTH packpbIBaeT HACKOIBKO 3TO BO3MOXHO MPEIMET UCCIIEI0BaHuUs. B Hell MpUBOAATCS MPaKTUYECKU e
JTaHHBIE IO TPOOIEMATHKE TEMBI HCCIIEIOBAHMS.

BriBoztbI 0OpMIISIOTCS B BUIE HEKOTOPOr0 KOJIMYECTBAa IPOHYMEPOBAHHBIX a03alleB, YTO NPUIAET HEOOXOIUMYIO CTPOHHOCTD
M3JI0KEHUIO U3YYEHHOT0 MaTepuaia. B HUX MoaBoANUTCS UTOT MPOBEAEHHON PaOOThl, HEOCPECTBEHHO BBIBO/BI, BEITEKAIOIINE U3
Bcel paboTHl M COOTBETCTBYIOLIHE BBISIBICHHBIM MPOOeMaM, HOCTABICHHBIM BO BBEACHNH 3a/1auaM paboThl; YKa3bIBACTCS, C KAKUMHU
TPYIHOCTSIMH NPHILIOCH CTOIKHYTHCS B XOA€ MCCIIEIOBAHMS.

[IpaBusa HanvcaHus U OPOPMIICHHUSI KypCOBOM pabOThI perimaMeHTUpyroTes [TonoxkeHnem o KypcoBoi pabote (mpoekTe),
yTBEpKACHHBIM perieHreM Ydenoro coera ®I'BOY BO T'ATY or 27 anpens 2017 .
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BBoagHbIN TecT

1.Haiitn koahpmLmMeHT nponopumnoHansHOCTU BEKTOPOB: (4;8;0) u (2;4;0)
BbiGepuTe oanH OTBET:

a.2

b.1

c.3

2. Beluncnutb anuHy Bektopa (3;4;0)

BribepuTe oauH OTBET:
a. 7

b.5

c. 25

3. Haiit cymmy BekTopos (2;3;2) u (2;-4;2)
Bbibepute oguH OTBET:

a. (0;5;2)

b. (1;2;2)

c. (4-1;4)

4. Hantu pasHoOCTb BEKTOPOB (2;3;2) 1 (2;-4;2)
Bbibepute oguH OTBET:

a. (0;2;3)

b. (3;4;1)

c. (0;7;0)

d. (0;2;-3)

5. Oanbl oBe Touvkn A(1;0;4) n B(4;1;3). Hantu Bektop AB
Bbibepute oguH OTBET:

a. (2;1;-1)

b. (3;1;1)

c. (3;1;-1)

6. Oanbl oBe Toukn A(1;0;4) n B(4;1;3). Hantu Bektop BA
BribepuTe oauH OTBET:

a. (-3;-1;1)

b. (-3;1;1)
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c. (3;-1;1)

7. BepHo nu, YTO BEKTOP --- 3TO OTPE30K?

Bbibepute oguH OTBET:
BepHo

HesepHo

8. BepHa nu dpopMyna Ans ckansipHoro npousBefeHns ABYX BEKTOPOB?

abcos ¢
Bbibepute oguH OTBET:
BepHo

HesepHo

9. BepHa nu dhopmyna ansa BEKTOPHOro Npou3BeAeHNs ABYX BEKTOPOB?

ab sin ¢

Bbibepute oguH OTBET:
BepHo

HesepHo

10. JaHbl ABa BekTopa AnvHon 4 n 5. Yron mexay Huvm 30° . HaiiT BeKTopHoe npousBedeHne Mexay
3TMMU BEKTOPaMMU.

Bbibepute oguH OTBET:
a. 20

b. 10

c.0

TeKywmit Tect 1

1. BblMUCIUTL OMBEPreHLMI0 BEKTOPHOro nons r” =(X,y,z).
Bbibepute oguH OTBET:
a.3
b. 4

C.2r
2. Yto Takoe ckansipHasi Benu4nHa?

Bbibepute oguH OTBET:
a. HanpaneHHbI OTpes3okK

b. BennunHa, KOTOpasA Xxapakrtepndyetcd YNCII0OM U HarnpaBlieHNeEM
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c. BennuuHa, KOTOpasd Xxapakrepunsyetcd TOJIbKO CBOUM HYUACITOM

3. [HaHbl Tpu BekTopa ¢ koopanHatamu (1,-2,0), (-3,4,-1) u (2,0,-1). Haintn nx cmeluaHHoe

npov3BeLeHue.
BribepuTe oauH OTBET:
a. 26

b. 30

c.6

d. 7

4. [aHbl Tpy BekTOpa ¢ koopauHatamu (1,-2,0), (-3,4,-1) n (2,0,-1). HanTn nx aBonHoe BEKTOpHOE

npov3BeaeHue.
BribepuTe oauH OTBET:
a. (3;-6;10)
b. (8;-8;-9)
c. (4,17;2)

d. (16,8,-13)
5. BblYMCNUTL POTOP BEKTOPHOIO Nons r =(X,Y,Zz).

Bbibepute ogmH oTBeT:
a. 2

b. (2,0,3)

c. (0,0,4)

d. (0,0,0)
BblumMcnuTb poTop BEKTOPHOrO Nons (X,Xy,Xyz)

6. BbibepuTe oguH OTBET:
a. (xz,-yz,xy)
b. (xz,-yz,y)
c. (1,5xy)

d. (O,x,y)
7. BbMUCNUTL BEKTOPHOE NPou3BeaeHMe BEKTOPOB I~ U IT .

Bbibepute oguH OTBET:
a. (0,0,0)
b. (x,y,2)

c.2r
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BbI4MCIUTL rpagueHT ckanapHoro nons 1/r, e r = \/:1:2 +y? + 22

BbibepuTe oouH OTBET:

—

r

a. ——
.,;3
b — &
-T2
T
C —
1-3

8. JaHbl aBa BekTopa anvHon 40 n 30, yron mexay kotopbiMu 30%0. HanTm nx ckansipHoe
npousseneHune.

Bbibepute ogmH oTBeT:

a. 1000

b. 1030

c. 1200

d. 1040

9. Hantn ob6bem napannenenunena, NOCTPOEHHOIO Ha TPEX B3aMMHO NeprneHanKynsapHbIX
BEKTOpAX, ANMNHbI KOTOPbIX paBHbl 3, 5, 2.

Bbibepute oguH OTBET:

a. 30

b. 40

c. 32

d. 25
10. Ykaxunte dpoopmMyny MOAYNA BEKTOPHOIO Npoun3BeaeHNns.

BbibepuTe oguH OTBET:
a. ab sina
b. a’b?-ab

c. ab cosa

TeKywmit Tect 2

1. Yro Takoe ckansipHasi BenuunHa?

BbiGepuTe oanH OTBET:

a. BenunuuHa, KOTOpasA Xxapakrepmnsyetcd TOJIbKO CBOMM HYUCITOM
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b. BenununHa, KOTOpasd Xxapaktepunsyetcd YMCIIoOM U HarnpaslieHnem

¢. HanpaBneHHbIn oTpe3ok

2. [aHbl Tpu BekTopa ¢ koopanHatamu (1,-2,0), (-3,4,-1) u (2,0,-1). Haintn ux cmeluaHHoe
npousseneHune.

BbiGepnTe oavH OTBET:

a.7
b. 30
c. 26
d. 6
DeI4MCNNTE QMBEPrEHLUND BEKTOPHOMO NOMA T, rae F={x,3r__zj, = \;{3:9' F y"'* + z2.
BolGepWTe OOMH OTEET:
a. 2r
L. S
C. 4r
d 3r
3

4: BblumMcnuTb poTOp BEKTOPHOIO Nons (X,Xy,Xyz)
Bbibepute oguH OTBET:
a. (0,x,y)
b. (xz,-yz,xy)

c. (Xz,-yz,y)
d. (1,5,xy)

5. YTo Takoe BeKTOpHasi BenuunHa?

Bbibepute oguH OTBET:
a. BenunuuHa, koTopasi xapakTtepmayeTcs TONMbKO HarnpaBleHneMm
b. BenuuuHa, koTopasi xapakTepuayeTcs YNCIIOM 1 HarnpaBieHeM

c. BennuuHa, kotopas XapakTepundyeTcd TOJ1IbKO CBOUM YUCITOM



Haimu div(7T = (¥ x a)), rae d=const.

BbIGEpUTE OOUH OTEET:
a o

=l

b.

e 2ar

BLIMMCNNTE rot(@ x T), e a=const.

BbiDepUTE OIMH OTBET:
a 2a

OnA aHTUCUMMETPHYHOMO TEHIOpa "ﬂ"il': BBIMNOMHASTCA

BbIOEpHTE OOQMH MNKW HECKOMNbKO OTBETOE:
a. A|i=CI'

b. A1k=':|' ECErdA
C. A=Ay
d. A=Ay

Hantn MOAYJ1b BEKTOPHOIO npoun3seneHne Asyx BEKTOPOB, €CIin X Moaynu 416, a yron mMmexay HMMu
30°.

BbiGepuTe oanH OTBET:



a. 24
b. 12
c. 18

10.

BepHo nu ytBepxaeHue: "CBOMNCTBO TeH30pa ObiTb CUMMETPUYHBIM U @aHTUCUMMETPUYHBLIM HE
SABMSIETCA ero BHYTPEHHUM CBOMCTBOM"

Bbibepute oguH OTBET:

BepHo

HesepHo

Kputepun oueHmnsaHua

Kputepumn oueHnBaHuA aNa 3K3aMmeHa 1 3a4éTta C OLeHKOM

OueHka Kputepun

5(otanyHo) | OatoTca ¢ obbsACHeHUAMM BCe onpeaesnenns, yTeepaeHus Teopem, dopmynsl. NMprsoaarcs
NIOTMYECKM CTPOrne JoKa3aTeNbCTBA TEOPEM U BbIBOALI GOPMYI.

4(xopoLwuo) [JatoTcA ¢ obbACHeHMAMM BCe onpenenenns, yTeepaeHna teopem, dopmynbl. MNpusogatca
YaCTUYHO IOTUYECKM CTPOrMe A0Ka3aTeIbCTBa TEOPEM U BbiBOAbI GOpMy .

3(yposn.) [JatoTcA ¢ obbAcCHeHMAMM BCe onpeaenenns, yTeepaeHna teopem, dopmynbl. NMpusoaarca

OTAe/bHbIe BbIPaXKEHWA BMECTO J,0Ka3aTeIbCTB TEOPEM U BbIBOAOB Gopmy.
NN OatoTcs 6e3 YeTKUX 06bACHEHNAMM ONpeaeneHuns, yTBepKAeHUs Teopem, Gopmybl.
MpuBOAATCA SN1EMEHTbI AOKa3aTeIbCTB TEOPEM U BbIBOAOB Gpopmy.

2(HeypoBn.) | AatoTcA 6e3 YeTKMX 06 bACHEHUAMM ONpeaeneHns, yTBEPKAEHUA TeopemM, GopMybl.
MpuBoZATCA OTAE/IbHbIE BblpaXKeHUA BMECTO AOKa3aTe/IbCTB TEOPEM U BbIBOAOB GOpMy.

Kputepum oueHnBaHua gna 3auerta

OueHKa

Kputepumn

3a4yTeHo

[atoTca ¢ 06bACHEHMAMM BCe onpeaenieHns, yTBepKaeHua Teopem, dopmybl. Npusoaatca
NOTUYECKM CTPOrne AoKasaTeIbcTBa TEOPEM M BbIBOAbI Gopmy.

[atoTca ¢ 06bACHEHMAMM BCe onpeaeneHnn, yTBepKaeHUs Teopem, dopmynsbl. Npusoaatca
YaCTUYHO NIOTMYECKM CTPOTNE A0Ka3aTeNbCcTBa TEOPEM U BbIBOAbI GopMy.

[atoTca ¢ 06bACHeHMAMM BCe onpeaeneHnn, yTBepKaeHusa Teopem, popmynsl. NMprnsoaartca
oTAeNbHble BblparKeHMA BMECTO A0Ka3aTebCTB TeOPem 1 BbIBOAOB Gpopmy.

WM OatoTca 6e3 YeTKMx 06bACHEHMAMMN ONpeseneHns, yTeepKaeHma teopem, Gopmyb.
MpuBOAATCA 3/1eMEHTbI 40KA3aTeNbCTB TEOPEM U BbIBOAOB popmy.




He 3auteHo | [atotca 6e3 YeTKMX 06bACHEHUAMM ONpeseneHns, yTBepaeHUA Teopem, Gopmybl.
MpuBoAATCA OTAENbHbIE BbIPAaXKEHUA BMECTO A0KA3aTENbCTB TEOPEM U BbIBOAOB Gopmy.

Kputepum oueHMBaHUA AN KOHTPOJIbHOM paboTbl

OueHka Kputepum
5(otanuHo) | [aeTcA nosHoe pelueHue BCex 3a4ay, BO3MOMHbBI MesIKue Heflo4veTbl.
4(xopouo) OpfHa 3apaya pelleHa NOAHOCTbIO, XOTA A0NYCKalOTCA MeslkMe Hefo4eTbl. BTopas 3agava

peweHa 4YaCTU4Ho.

3(yposn.) 3a4aum peLleHbl YacTUYHO. MpPUBOAATCA NPaBUIbHbIE X046l PELIEHNNA.

2(HeynoBn.) | PeweHwus HeT. NpUBOAATCA TONILKO OTAE/bHbIE HECBA3HbIE BbIPAXKEHWUS.

Kputepun oueHuBaHuA gna Tecta

OueHka Kputepumn

5(oTAnyHO) 91 - 100 6annos

4(xopoLwuo) 76-90 6annos

3(ymosn.) 60 — 75 6annos

2(HeynoBn.) | meHblue 60 6annos
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