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1. INIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUA

1.1. Heap 1 3aga4y AMCHUILIMHBI

Heab0 ocBOCHUS AUCUMILIMHBI «BEKTOpHBIM W TEH30pHBIM AHAIN3)» SIBJISETCS
dbopMupoBaHrE 3HAHUW W TOHATANA B OOJACTH MAaTEeMATHYECKOTO aHAIW3a MPUMEHU-
TEJIbHO K BEKTOPHBIM MPOCTPAHCTBAM, €r0 POJM U MECTE€ B CHUCTEME €CTECTBEHHBIX U
MaTeMaTHYECKUX HaYK.

3agaum AMCHHUILINHDI.

— W3y4YEHHE OCHOBHBIX MOHSATUM M TEOPEM BEKTOPHOTO U TEH30PHOTO aHAIN3a;

— WX HCIOJB30BaHHWE B PA3IMYHBIX JIUCHMUIUIMHAX MaTeMaTUKH, (PU3UKU U ecTe-
CTBCHHBIX HayK.

1.2. Ilimanupyemsbie pe3yJabTaTbl 00y4eHUs

B pe3ynbTaTe 0CBOCHHMS TaHHOW JAMCLUIUIMHBI y 00y4aromuxcs (opMupyercs ciie-
yIOoIIasi KOMIETECHIIUS:

JITK-2 — Crioco6eH 0CBOUTH COBPEMEHHBIC KOHIICIIIINN, TCOPHH, 3aKOHBI U METO/TBI
B 00JIacT (PU3MKH, MATEMATHKU U WH()OPMATHUKHU, OBJIAJIETh OCHOBHBIMH METOJAMHU
pelieHus 3aaad, cPopMyIUpPOBAHHBIMU B paMKax JaHHBIX MPEAMETHBIX OOJacTel, U
MIPUMEHUTH UX B TPOPECCUOHATIEHON JEATeIbHOCTH.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
INPOI'PAMMUBbI

Juctinmuinaa «BeKTOpHBIM M TEH30PHBIN aHAIU3» BXOAHUT B 4acTh, (POPMHUPYEMYIO
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUMN U SIBIISETCS 0053aTeILHOM JIs1 U3YYCHUSI.

[Iporpamma nucnuruinHEbl « BEKTOPHBIM M TEH30PHBIM AaHAIU3» IMOCTPOCHA TAKUM
o0pa3oM, 4yTo €€ OCHOBHBIC TIOHSTHS U METOJIbI SBJSIOTCS COCTABHOM YaCThIO MPOTPaM-
MBI KypcoB «MartemaTudyeckuii aHanusy, «JluneliHas anrebpa» u «AHanuTHYECKas
TEOMETPUS» U OPTaHUYHO MEPEXOAAT B 3TOT KypcC. JTa AUCUUILIMHA SBISETCS OCHOBOM
JUTSL UBYUYEHUSI TUCIUTIINH TEOPETUIECKON (DU3UKHU.

Komnierenuum, 3HaHus, HABBIKKM W YMEHUS, TTOJYYCHHBIC B XOJ€ U3YUYCHUS U CILH-
IJIMHBI, TOJ)KHBI BCECTOPOHHE MCIOJIB30BATHCS U PA3BUBATHCS CTYIEHTAMHU B MPOIIECCE
nocjeaynel mpopecCUOHaATbHON JIEeSITEILHOCTH MIPU MCIOJIB30BaHUN BBICIIIEH Mare-
MAaTUKH IS peiieHus: TpodeCCUOHANIbHBIX 3a]1a4.

3HaHWE COBPEMEHHBIX (YHIAMEHTAIBHBIX HAYUYHBIX TOJOXXEHUN €CTECTBO3HAHUS,
€ro MUPOBO33PEHUYECKUX M METOJIOJIOTHYECKUX BBIBOJIOB SIBIIICTCS HEOOXOIUMBIM DJIC-
MEHTOM TIOJIFTOTOBKH CTIEIIUATMCTOB B JIF0O00H 00JaCTH €I TEIHHOCTH.

Mertonpl, n3y4aeMble B Kypce, MPEJCTaBISIOT COO0M MPUMEPHI U 3a]]a4H, UCCIIETye-
MbIE B MAaTeMaTHUYECKOW M TeOpeTHUecKon (u3mke. ITO 0O0CTOATENHCTBO MPUBOIUT K
dbopMHpPOBaHUS y CTYJACHTOB JJIEMEHTOB BBICOKOW MATEMAaTHYECKON KYyJIbTYpbl, HEOO-
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XOJIMMOM JJIS1 HAYYHO-HUCCIIEA0BATEIbCKON PaOOTHI.

3HaHUs, MOJYYEHHBbIE MPU HU3YyYEHUU Kypca «BEeKTOpHBIM M TEH30pHBINM aHAIIN3»
HMIMPOKO MPUMEHSIOTCS B Kypce 001ei Gu3NKU Npyu U3y4eHUH KUHEMAaTUKU U JUHAMU-
KM MEXaHUYECKOTO JIBIXKECHHUS, SJIEKTPOCTATUKH, DJIEKTPUUECTBA U MarHeTu3Ma, Takxke
B Kypcax TEOpETHYECKOW MEXaHUKH, IJIEKTPOJUHAMUKU M (PU3NYECKOW KHUHETHUKHU.
Kpome Toro, monydeHHbl€ B pe3yibTaTe OCBOCHHUS TUCHMUIUIMHBI METOJIBI MOTYT HC-
M0JIb30BAThCS B JAJbHEHIIIEM B €1arornuecKon JesiTebHOCTH.

3. OBbEM U COAEPKAHUE JUCIHUIIJINHBI

3.1. O0beM TUCHUILIHHBI

®opma o0yueHHs
Ioka3areap 00beMa TUCHHUILTHHBI
Ounas

O0BeM QUCHUILIMHEI B 3aYE€THBIX €IUHUIIAX 4
O0BeM OUCHUILUIMHEI B yacax 144
Konrakrnas paéora: 92,3

Jlekuun 30

[IpakTHyeckue 3aHsATHS 60
KoHTaKTHBIE YAChl HA MPOMEKYTOYHYH) ATTECTALMIO: 2,3

[Tpendk3amMeHalMOHHAS KOHCYIbTAIUS 2

DK3aMeH 0,3
CamocrosiTesibHas padora 42
KonTpoan 9,7

dopma NpOMEKYTOYHOM aTTECTALMN: K3AMEH B 4 ceMecTpe.

3.2. Conep:xxanue JUCHUIIIAHBI

KoanuyecTBoO 4a-
COB

HaumeHoBanue pa3jaesioB (TeM)
AUCHHILIMHBI ¢ KPATKHM COAepP:KaHUEeM

IpakTuyeckue

Jleknuu
padoThI

Tema 1. BekTopHasi anredpa u 3j1eMeHThI M} depeHnaATbLHOH reOMeTPUH.
CxkanspHble 1 BEKTOPHbIE BEIMYMHBIL. BEekTop U ero xapakrepuctuku. CucTeMsl
KOOpJAMHAT, 0a3uc B IBYXMEPHOM M TPEXMEPHOM IpocTpaHcTBe. KoopauHaTs 3 6
BEKTOpA, pa3JIoKEHUE BEKTOpa 1mo 6azucy. Onepanuu CIOKEHUS U YMHOXKEHUS
BEKTOPOB (CKaJIIPHOE, BEKTOPHOE U JTMA/IHOE). YMHOXKEeHHEe TpEX U 0oJiee BEK-
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TOPOB, CMeENIaHHOe TpousBeacHue. [loHsATHe BeKkTOpHOW (GYHKIHH. 3aBUCH-
MOCTh BEKTOpa OT CKaJsPHOTO apryMeHTa. Paamyc-BEKTOp TOYKH B MPOCTPaH-
ctBe. ['omorpad pagmyc-Bekropa. uddepennupoBanne BEKTOPHBIX (YHKITHIA.
Jnddepennman paguyc-BeKTopa.

Tema 2. CkansipHbie moJist

CkasiipHble UM BEKTOpHBbIE NOJIA. JIMHUM YPOBHSI U IOBEPXHOCTU YPOBHSI CKa-
naspaoro nons. I'pagueHt ckanspHoro mnoisi. CumBonnyeckuit nuddepeHnu-
anbHbIM onepaTop I'amunbToHa. CKOPOCTh U3MEHEHMSI CKAJISIPHOTO IOJS B 3a-
JTAHHOM HarpaBjieHud. MakcuManbHasi CKOPOCTh U3MEHEHUS CKAJIIPHOTO TOJIS.
Hampasnenue BekTopa rpagueHTa ckajuspHoro nosst. CoiictBa onepartopa ['a-
MuibToHA. OnepaTtop ['amMmiIbTOHA MIPUMEHUTENHHO K CyMME U IPOU3BEICHUIO
CKAISIPHBIX (PYHKITHIA.

Tema 3. BekTopHble moJist

[TonsiTue BexkTOpHOro mojs. BekropHble uHun (JIMHKUK TOKa). [IoTOok BekTOp-
HOTO IOJIA 4€pe3 MOBEPXHOCTh. PUBNYECKUI CMBICI IIOTOKA BEKTOPA 4epe3 3a-
MKHYTYIO TOBEpXHOCTb. JluBepreHuus BekTopHoro mnoss. ®opmyna Octpo-
rpaackoro — ['aycca, cBs3b MOBEPXHOCTHOIO U 00BEMHOrO MHTErpanos. Llup-
KyJ1ust BeKTopHOro noisi. Teopema CToKca, CBSI3b UHTETPAJIOB 110 MIOBEPXHO-
CTH U 3aMKHYTOMY KOHTYpY. [IoHATHE pOTOpa BEKTOPHOIO MOJIS U ero pusnye-
ckuii cmblici. CkalisipHble, BEKTOPHBIE U AMAJIHBIE olepaiuu ¢ oneparopom [a-
MUJIBTOHA.

Tema 4. CnennajbHbIe BUABI OJIEH

[ToTeHmanpHbIe, KOHCEPBATUBHBIC, IICHTPAJILHBIE, COJICHOUIAbHBIC, JIaIIaco-
BbI 110J1s1. CBOMCTBA COJIEHOMAAIIBHBIX T0JICH, OCHOBAHHBIE HA MOHSATUU BEKTOP-
HoM TpyOKu. [Ipumepsl nannacoBeix noneii. Kpaessie 3aaun.

Tema S. KpuBoJimHeiiHbIe CHCTEMbI KOOPAMHAT

[TonsiTHE KpUBOJMMHEHWHBIX cucTeM koopauHar. LlunuHapudeckas u cdepude-
CKasi CUCTeMbI KoopAMHAT. basuc, B3auMHbIN 0a3uc, cBA3b Oa3ucoB. Koopau-
HATHBIC JIMHUM U MOBEPXHOCTH. METpUUYECKUI TEH30p U €ro MpPEICTaBICHUE C
IIOMOIIBIO AUAJUKOB. MI3MEHEHHe MEeTpUYECKOro TEH30pa IIPU MEPEXoae K HO-
BOHM cuCTeME KOoOpAuHAT. TeH30pbl MPOU3BOJIBHOIO PAHra U MPOU3BOIBHONU KO-
U KOHTpBapHaHTHOCTH. [IpeoOpa3oBaHue TEH30pOB IpU MEPEXOAE OT CTapbIX
CUCTEM KOOPJIMHAT K HOBBIM CUCTEMaM KOOpAMHAT.

12

Tema 6. luddepenunanbHblie onepanu B KPMBOJIMHEHHbIX KOOPAMHATAX
JuddepenunpoBanue 6a3ucHbIX BeKTOpoB. CumBonbl Kpucroddens mepsoro
U BTOpOro poxa. Beruncnenue cumBonoB Kpucroddens mist mumMHAPUYECKON
u chepuueckoil cucreM KoopAuHAaT. [IpuMep BBIYMCIEHUS NPOU3BOIAHON OT
BEKTOPHOM (DYHKLMHU B IWIMHApUYECKUHN cucTeme koopauHat. KoBapuaHTHOE
muddepeHMpoBanue U ero cpoiicta. KoBapnanTHas Mpou3BOjiHas MeTpuye-
CKOro TeH30pa 1 TeH3opa JleBu — UuBUTHI.

Tema 7. TenzopHasi anredopa

TeH30psl HyJIEBOrO M EPBOTrO paHra. TeH30pbl IPOU3BOJIIBHOIO paHTa U POU3-
BOJIBHOM BaJleHTHOCTH. Oniepaiuu cioXeHHs TeH30poB. CKalspHOE, BEKTOPHOE
Y AWaJHOE YMHOXKEHUS W CBA3aHHOE C 3TUM ITOHATHE CBEPTKU TeH3opa. [loHs-
TUS TPAHCIIOHUPOBAHUS, CUMMETPUPOBAaHUS U AJIbTEPHUPOBAHUS TEH3OPOB.
HexaproBsl TeH30pbl. TeH30pbI BTOpOro panra. Onepanuu CIOKEHUs, YMHOXKe-
HUS, TPAHCIIOHUPOBAHUS, CUMMETPHUPOBAHMS JUIsl TEH30pOB BTOPOIO paHra.
WMHBapraHTBl Te€H30pa MepBOro paHra. MHBapmaHTBI TE€H30pa BTOPOrO pPAaHra.
[TpuBeneHne TeH30pa BTOPOro paHra K riaBHbIM ocsiM. Teopema Koamu — Ia-
MHUJIBTOHA U CTETIEHU TEH30POB.

Tema 8. IIpuiokeHNsI TEH30PHOI0 AHAIN3A
[TosiBNIeHHE HEKOTOPBIX TEH30POB B MEXaHHKE Ae(OPMHUPYEMOro TBEPIOTO TeNa
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U B THApoMexaHuke. TeH30p HampspKeHHM, TeH30p AedopMalinii, TEH30p CKO-
pocteii negopmanuii. [loHsITHE IAPOBOI U IEBUATOPHOI YacTel TEH30POB.

Hroro

30

60

4. YYEBHO-METOINYECKOE OBECIIEYEHHUE CAMOCTOSI-
TEJBHOH PABOTBI OBYYAIOLUXCSI

Tembl H3y4yaembie BOIPOCHI Koa- ®opmbl | Meroauye- | Pop-
AJIs ca- BO | CaMOCTOHAT. | CKOe o0ecme- | MbI

N |MocTOS- 4yacoB | padoThI YyeHHue oTYeT-
TeJIbHO- HOCTH
ro usy-

YeHHUS

1. | Bexrop- | CxansipHble U BEKTOPHbBIE BEJINYNHBI. 3 | Ilouck OcHoBHas Ho-
Has an- | PasznoxkeHue BekTopa 1o 6asucy. uHpopMa- | U IONOJIHU- Mali-
redpa u LMY B KHU- | TeJlbHAs JIUTE-| Hee
JJIEMEH- rax patypa 3az1a-
ThI HUe
mudde- U pe-
peHIH- depat
albHOU
reoMeT-
pun

2. | Ckamsip- | CkansipHble ¥ BEKTOpHBIE 1O, JInHUM 6 | U3yuenne | OcHOBHas Ho-
HBIE [10- | YPOBHS U IOBEPXHOCTH YPOBHS CKaJsAp- TEOpEeTH- U JI0II0JIHU- Mari-
s HOTO noJIs. ['pailveHT CKamsIpHOro noJs. YECKOT'0 TEIbHas JUTe- | Hee

CumBonuueckuit 1uddepeHuanbHbIi MaTepua- | parypa 3az1a-
onepatop ['amunbToHa. CKOpPOCTH U3Me- J1a, TIOUCK HUE
HEHUS CKAJISIPHOTO I10JISI B 3alaHHOM peleHni

HalpaBjIeHUU. MakcuMallbHast CKOPOCTh

W3MEHEHUs CKalsipHoro nois. Hampas-

JIEHUE BEKTOpa I'PaJUeHTa CKaJIsIPHOTO

nosisi. CBolicTBa oneparopa ['amuibroHa.

Omneparop ['amunbTOHa IPUMEHUTETBHO

K CyMM€ U IIPOU3BENECHUIO CKAIIIPHBIX

GyHKIMI.

3. | Bekrop- | [lonsrue BekTOpHOroO nosisi. BektopHble 6 | U3yuenue | OcHOBHas Ho-
HbIE [10- | TMHUU (TIUHUU ToKa). [ToTok BekTopHOTO TEOPETH- Y JIOTIOJHU- Mani-
s 0JIs1 Yepe3 MOBEPXHOCTh. DU3NUECKUit 4ECKOT0 TeJbHas JIU- Hee

CMBICJI ITOTOKA BEKTOpa 4epe3 3aMKHY- MaTepua- | Teparypa 3az1a-
TYIO IOBEPXHOCTh. J[uBeprenus Bek- J1a, TIOUCK HUE
TopHOTrOo noJjsi. opmyna OcTporpaacko- peleHuit

ro — ['aycca, cBA3b IOBEPXHOCTHOTO U

00BEMHOrO0 HHTErpaioB. Llupkynsauus

BekTOpHOro noiisi. Teopema Crokcea,

CBSI3b MHTEIPAJIOB 10 IIOBEPXHOCTH U

3aMKHYTOMY KOHTYpy. [loHsiTHe potopa

BEKTOPHOTI'O MOJISL U €r0 PU3NYECKUil

cmblcia. CKalsipHbIE, BEKTOPHBIE U U~

HBIE ollepanuu ¢ oneparopoM ['ammib-
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TOHA.

Cnenu- | [loTeHnmanbHble, KOHCEPBATUBHBIE, N3yuenue | OcHoBHas Jo-
albHBIE | LEHTPaJbHBIC, COJICHOUAIBHBIC, JIaIlIa- TEOpeTH- U 10110JI- Mari-
BH/JIbI coBbl 110J1s1. CBOMCTBA CONIEHOUAABHBIX YECKOI'0 HUTEJIb- Hee
noJyien 10JIEH, OCHOBAHHbBIE Ha IIOHATUU BEK- MaTepua- | Has JIMTe- 3aja-
TOpHOH TpyOKHU. [IprMepsI namiacoBbIx JIa, IOUCK | parypa HHE
nosei. KpaeBble 3a1auu. peleHuit
Kpupo- | IloHsATHE KPUBOJIMHENHBIX CUCTEM KOOP- N3yuenne | OcHOBHas Ho-
auHen- | auHat. LunuHapuyeckas u cepuyeckas TEOpeTH- U JI0IIOJIHU- Mari-
HbIE CUCTEMBI KOOpAMHAT. ba3uc, B3auMHbIN YECKOro TeJIbHAs - HEe
CHUCTe- 6a3uc, cBsa3b 6a3ucoB. KoopauHaTHbie MaTepua- | Teparypa 3aja-
MBI JIMHUU U IOBEPXHOCTU. MeTpuuecKkuit J1a, IIOUCK HUE
KOOpAH- | TEH30p U €r0 MPEICTABICHUE C IIOMO- peleHnin U pe-
HaT 1IbI0 IUaIUKOB. Mi3MeHeHnue merpude- depat
CKOT'O TEH30pa IIPU NIEPEX0Ie K HOBOU
cucTeMe KOopanHaT. TeH30phl Mpou3-
BOJIBHOT'O
paHra v nNpou3BOJBHON KO- U KOHTP-
BapuaHTHOCTH. [IpeoOpa3oBanue TeH30-
POB IIPH IIEPEXOJE OT CTAPbIX CUCTEM
KOOpJMHAT K HOBBIM CHUCTEMaM KOOPJAH-
HarT.
Hudde- | JudbdepenurpoBanre 6a3UCHBIX BEK- N3yuenune | OcHOBHas Ho-
permu- | TopoB. CumBoubel Kpuctoddenst mepsoro TEOPETH- U JIOTIOJIHU- Mani-
albHBIE | M BTOPOrO poJa. BeluncieHne cuMBoOJIOB 4ECKOT0 TeNbHas JIu- Hee
omepa- | Kpucroddens mist nnamHIpruaIeckon u Marepua- | Teparypa 3a/1a-
U cdepuyeckoil cucteMm koopauHar. [Ipu- J1a, IIOUCK HUe
B KPHUBO- | MEp BBIUNCIIEHUS IPOU3BOJHOMN OT BEK- peleHuin
JUHEH- | TOpHOW (PYHKIMHU B IIMIIMHJIPUUYECKHI
HBIX cucreMe koopanHat. KoBapuantHoe
Koopau- | audQepeHIpoBaHne U ero CBOMCTBA.
HaTax KoBapuanTHas npons3BoaHass MeTpUYe-
CKOro TeH30pa u TeH3opa Jlesu — Yusu-
THI.
Tensop- | TeH30pBI HYJIEBOIO U IIEPBOI'O paHra. N3yuyenne | OcHOBHas Ho-
Has an- | TeH30psl MPOU3BOJIBHOTO PAHTa U IIPO- TEOPETH- U JIOTIOJHU- Mani-
reOpa M3BOJIbHOW BaJIEHTHOCTH. Onepanuu YECKOI'0 TeJIbHAas Ju- Hee
CII0KeHUsI TeH30poB. CKaJIIpHOE, BEK- Marepua- | Teparypa 3a/1a-
TOPHOE U JUAJHOE YMHOKECHHUS U CBS- J1a, TIOUCK HUE
3aHHOE C 9TUM ITOHSATUE CBEPTKU TE€H30- peleHuin

pa. [loHATHS TPaHCIIOHUPOBAHUS, CUM-
METPUPOBAHUS U aJIbTEPHUPOBAHUS TCH-
30poB. JlekapToBbl TeH30pbI. TE€H30pbI
BTOpOTO panra. Onepanuu CloKeHus,
YMHOXEHUS, TPAHCIIOHUPOBAHHUS, CUM-
METPUPOBAHMUSI [IJIsl TEH30POB BTOPOTO
panra. llHBapuaHTBI TEH30pa IEPBOTO
panra. MlHBapuaHThI TE€H30pa BTOPOTO
panra. [IpuBenenue TeH3opa BTOpOro
paHra K riaBHbIM ocsiM. Teopema Ko —
['amunbTOHA M CTENEHU TEH30POB.




8. | [Ipuno- | [losiBneHnE HEKOTOPHIX TEH30POB B Me- 3 | Uzyuenune | OcHOBHas Ho-
JKEHUS XaHHKe Ae(popMHpyeMOro TBEPIOTO Tela TEOpEeTH- U JIOTIOJHU- Mart-
TEH30p- | U B ruapoMexaHuke. TeH3op Hampsike- YEeCKOro TebHas - Hee
HOTO HU, TeH30p nedopmanuii, TEH30p CKO- MaTepua- | Teparypa 3az1a-
aHanuza | pocrer nedopmaruii. [lonstue maposoit J1a, TIOUCK HUE

Y JICBUATOPHOM 4acCTEH TEH30POB. peLIeHui U pe-
depat
Hroro 42

5. ®OHJ OHEHOYHbBIX CPEACTB AJIs1 ITPOBEAEHUA TEKY-
IEU U TIPOMEKYTOYHOU ATTECTAIIUUA 11O JTUCIHUIIJIMHE

5.1. IlepeyeHb KOMIETEHIUN ¢ YKAa3aHUEM 3TANOB UX ()OPMUPOBAHUS B
npouecce 0CBOCHUs 00pa30BaTeJIbHON POrPaMMbI

KOII U HAUMCHOBAHHEC KOMIICTCHIINHN

Jransl (OPMHUPOBAHUS

JIIK-2 — «CriocoO6eH 0CBOUTH COBPEMEHHBIC KOHIICTIITUH,
TEOPHUH, 3aKOHBI U METOJBI B 00JaCTH (PU3UKH, MaTeMa-
TUKU U MHOOPMATHUKH, OBJIAJIETh OCHOBHBIMH METOJaMHU
peuieHus 3anad, chopMyJIUpPOBAHHBIMM B paMKaxX J1aH-
HBIX TIPEAMETHBIX 00JIacTel, U IPUMEHHUTh UX B Ipodec-

CUOHAJILHOM JIEITECIHLHOCTH

1. PaGoTta Ha y4yeOHBIX 3a-

HATHAX.

2. CamocrosiTenbHas pabo-

Ta.

5.2. Onucanue moka3arejied U KPUTePHEB OLCHHBAHUSA KOMIICTCHUMH
Ha pa3jIMYHBIX JdTanax ux (GopMHpPOBAHUsA, ONMMCAHHME HIKAJ OLCHUBA-

HUA
Yposennb
OuenuBa- P Ixana
chopmu- Jrtan dop- Onucanue nokazare- | Kpurepuu oue-
emMble KOM- N OlICHH-
po- MHPOBAHHSA Jei HHUBaHUS
neTeHunu BaHUs
BAHHOCTH
JTIK-2 [Toporo- | 1.Pabota Ha 3namb.: TEOPUIO BEK- KonTpons noce- 41-60
BBIN yueOHBIX 3a- TOPHOTO Y TEH30PHOTO | LIEHUS 3aHATHH;
HATHSIX aHanu3a. IIPOBEPKA KOH-
2. Camocrtos- | Ymemw: pematb COOT- | CIEKTa, JOMaIl-
TeJbHas pabo- | BETCTBYIOIIUE 3a/1a4M. | HUX 33aJaHUM;
Ta. Bnaoemwv: OCHOBHBIMH | YCTHBIE OIIPOCHI,
METOJIaMU PELICHUS KOHTpPOJIbHAS pa-
3amay 0oTa; 3ammTa pe-
¢eparta; s5K3aMeH
[TponBu- 1. PabGora Ha 3nams: TEOPHIO BEK- KonTposns moce- 61-100
HYTBII y4eOHBIX 3a- TOPHOTO Y TEH30PHOI'O | IIEHUS 3aHITHH;

HATHUAX

aHaJIm3a.

IpOBEpKa KOH-
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YpoBeHb
OunenuBa- IIkana
eMbIE KOM- copmu- Jrtan ¢op- Onucanue ToKasare- Kputepun one- p—
- po- MHPOBaHMS JIe HHUBAHHSA —
BAHHOCTH
2. Camocros- Ymems: pemiath cOOT- | CIEKTa, JOMall-
TenbHast pabo- | BETCTBYIOIINE 33Jja4r. | HUX 33J[aHUM;
Ta. Braoemb: OCHOBHBIMH | YCTHBIE OIIPOCHI,
METOJIaMU PEIICHUS KOHTpPOJIbHAS pa-
3a1a4 0oTa; 3ammura pe-
depara; FK3aMeH
Kpurepuu n mkajna oueHMBAHUSA MPAKTHYECKUX padoT
Kpurepuii oueHuBanus banawbl
CryneHnT npaBuibHO BeIOIHII 0 — 25% BceX AOMaIIHUX 3aaHuit 0-3
CryaeHT npaBuiIbHO BBITOIHWI 26 — 50% Bcex TOMaIIHUX 3aaHHM 47
CryaeHT npaBmIbHO BRIMOIHIII 51 — 75% Bcex ToOMalIHUX 3a1aHHM 8-11
CryzaeHT npaBmiibHO BbITTOHII 76 — 100% Bcex JOMAIIHUX 3alaHuN 12 -15
MaxkcuManbHOE KOJIUYECTBO 0aII0B 15
KpnTeplm N NIKAJA OHNCHUBAHUA KOHCIICKTA
Kputepun onennBanus Baibl
Crygnent Hanucan 0 — 10% Bcex nekuuii 0
Crynent Hanucan 11 — 20% Bcex neknuit 1
Crynent Hanucan 21 — 40% Bcex Jiekiui 2
Crygnent Hanucan 41 — 60% Bcex neknuit 3
Crynent Hanucan 61 — 80% Bcex Jiekiuit 4
Crygnent Hanucan 81 — 100% Bcex nekuuit 5
MaxkcuMalibHOE KOJIUYECTBO 0ajIIoB 5
5.3. TunoBble KOHTPOJIbHBbIE 32JaHUSI WJIW MHbIE MATepHUaJbl, HE00XO0-

AUMBbIe JJI OLEHKH 3HAHWHA, YMEHHH, HABHIKOB M (MJIM) ONbITA Jes-
TEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbl (POPMUPOBAHUA KOMIETCHIIUHA B
npouecce 0CBOCHUs 00pa30BaTeJIbHON MPOrPaMMbI

ITIpuMep noMalIHETO 3aIaAHUA

1. Paznoxwuthk BekTOp X MO BekTOpam p, g, I, rae X ={-9,5,5}, p ={4,1,1}, q ={2,0,-3},
r={-1,2,1}.

2. HaiiTi BEeKTOPHYIO JIMHUIO TOJIs & = Xi + 2Y]j .

3. Haiitu yron ¢ Mexay rpaJueHTaMu CKaJsipHBIX MOJeH U = \/X2 +y*+2° u

v =In(x* +y* +z%) B Touxe M(0,0,1).

4. HaiiTi MOTOK BEKTOPHOT'O MOJIS & Yepe3 4acTh MIIOCKOCTH P, pacmonoxkeHHyto B 1-oM OKTaHTe,
€CITM HOpMaJTh K IJIOCKOCTH 00pa3yeT ocTphIit yroi ¢ ockio OZ.
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5. Haiitu rot( r°a) udiv(r*a), roe r=|r|, a=const.

6. Haiitu noteHuuman BektopHoro moust a = (6xy — 2x)i + (3x% — 22)j + (1 — 2y)k.

IIpumepHbIe 3aJaHUA KOHTPOJIbHOI padoThI

. 13 BektopoB a = {6,—4,-5}, b= {3,3,2}, c = {-1,-5,1} nd = {4,5,-2} Beinenuth adpPpuHHBIN Oa-

3HC U PA3JIOKHTH MO 3TOMY O6a3ucy Bekrop r = {3,-3,8}.

. Haiitu cmemannoe npousBeaeHue Bektopos a = {3,4,5}, b = {-3,4,-2}, ¢ = {1,3,—1} u onpene-

JINTh 00BEM napamuiejicnmicaa, IOCTPOCHHOI'O Ha BEKTOPAX-COMHOKHUTCIIAX.

3. Haiitu yriel Mexay BekTopamu a@ = {5,4,5} m b= {-3,5,2}.

10.

e

12.
13.
14.
15.
16.
17.

. Berauciauts POTOP BEKTOPHOI'O IOJISL A =

POV NORWNE

BbruncnuTh HUPKYISLUI0 BEKTOPHOTO 1o @ = yi + zj + xk BAOJIb OKPY>KHOCTH, IIOJy4YEHHOH I1e-
pecedeHueM chepsl Xt y2 + 22 =1 ¢ IWIOCKOCTBIO X + y+z=1.00x01 KOHTYpa OCYIIECTBISAETCS
MPOTHUB YaCOBOM CTPEJIKH, €ciii cMOTpeTh u3 Touku M(1,1,0).

y

X2

j— lk B Touke My(1,—1,1).
X

2 2\ s 2 N D) 2
Pa3noxute BekTopHOE mone a = (x” + y°)i + (z° — x")j + (yx — z*)k Ha MOTEHIIMATLHOE U COJICHOU-
JAJIbHOE BEKTOPHBIC MOJISI, BOCCTAHOBUTH CKAISIPHBIA W BEKTOPHBIN TTOTEHITUAIBI 3TUX ITOJICH.

. r .
. HaiiTu noTeHIuman neHTpasbHOro mojis a = —sin’ |r|.

Irl

2 2\ 2 N 2
Pa3noxuts BekTOopHOE noJ1e @ = (x” + )i + (z° — x")j + (yx — z*)k o BeKTOpaM OCHOBHOTO Oa3uca
cepuuecKoil cucTeMbl KOOPAUHAT.

. 3amucarb TUBEPreHIUIO TIoN @ = (X — zz)i + (22 - yz)j + (x + y)k B UWJIMHIPUYECKON cUCTEME

KOOpAuHaAT.

o . 2 2
Haiitu porop BekTopHOro nojist a = (r —coste, —sin“peqs+r e, .

IIpumepHbIe BONPOCHI YCTHOIO ONPoOca

BexTop 1 ero 4nciaoBble XapaKTEPUCTUKH.

Koopaunats! BekTopa.

JIuneliHbIe onepanyy HajJ BEKTOPaMU U UX CBOWCTBA.

CBolicTBa JINHEHHBIX ONlE€palvil HaJl BEKTOPAMHU.

PaBeHCTBO BEKTOPOB, HYJIEBOI BEKTOP, YIJIBI MEXAY BEKTOPAMU.
KommHeapHble M OpTOrOHAJIBHBIE BEKTOPHI.

Jluneiinass KOMOWHAIIASI BEKTOPOB.

JInHEeNHO 3aBUCUMBIE U HE3aBUCUMBIE BEKTOPBI.

ba3zuc B mpocTpaHCTBE U HA MJIOCKOCTH.

Paznoxenue BexTopa 1o 6asucy.

OptoHopMupoBaHHbIi 0azuc, adhdunHbli 0aszuc. [Ipeobpa3oBanre KOOpAUHAT MPHU MEPEXOJe OT
OJTHOTO 6a3uca K Apyromy.

CkanspHoe pOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

BekropHoe nmpou3sBeIeHNsI BEKTOPOB U €ro CBOKCTBA.

CwmenraHHOE TPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

JIBOiiHOE BEKTOPHOE MPOU3BEIEHHE TPEX BEKTOPOB U (pOpMyJia €ro BEIUNCICHUS.
[TonsiTre BekTOpHON (QYHKIMHU OT CKAJISIPHOTO M BEKTOPHOTO apryMeHTa.
I'oporpad paanyc—BeKkTopa TOYKH.
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.

CoNoR~ LN E

10.
11.
12.
13.
14.

N

o

~

CkasnsipHble 10JIs1, JIMHUU ¥ TIOBEPXHOCTH YPOBHS CKAJISIPHOIO MOJIS.

[Ipoun3BoHas MO HAPABICHUIO AJI CKAJISIPHOTO ITOJIS.

I'panueHT ckasspHOroO 1oJIA. TeopeMsl O rpaueHTE.

CBs13b rpaiieHTa ¢ MPOU3BOHOM 110 HAIIPABJIIECHUIO.

[IpencraBnenue rpaauenTa yepes oneparop ['amunbToHa.

[TonsiTre BeKTOpHOrO 1MOJIA. BEKTOpHBIE TMHUU U UX YPaBHEHUSI.

Boruncnenue BEKTOPHOTO MOJIS 110 ONPENETIEHUIO.

Paznuunbie GopMyIibl BHIYUCIIEHUS TOTOKA Yepe3 MOBEPXHOCTb.

[ToHATHE MUBEPreHIIMN BEKTOPHOTO MOJIA U €€ (PU3NIECKUNA CMBICIL.

®opmyna Octporpaackoro — ["aycca, koopauHatHas (Gopma AUBEPreHIIMH BEKTOPHOTO IOJIA B
TOYKE U €€ PU3NIECKUI CMBICI.

[IpencraBnenue nMBEPreHIMM € IOMOIIBIO onieparopa ['aMuiapToHAa.

[upkymnsauus BEKTOPHOTIO IIOJIA BAOJIb JIMHUM U 3aMKHYTOI'O KOHTYpa.

Ouznyeckuil (ruApoIMHAMUYECKH) CMBICT HUPKYISIIUU. [IprMepsl BIYMCICHUS UPKYISIUH.
[TonsiTHE pOTOPa BEKTOPHOI'O NOJIS YEPE3 LUPKYIISALUIO BOJIb 3aMKHYTOI'O KOHTYpa

IIpumepHbIe TEeMBI pepepaToB

KoopanHaTsl BEKTOpa 1 €ro YHCIOBbIE XapaKTEPUCTHKH B KOOPAMHATHON Gopme.
Onepanuu HaJ BEKTOpaMH U UX CBOMCTBA.

Jlunetinas KOM6I/IH8,III/I$[ BCKTOPOB, JIMHENHO 3aBUCUMBIE U HE3aBUCHUMEIE BCKTOPHGI.
baszuc u paznoxenue BekTopa 1o 6asucy.

CkaJsipHO€ IPOU3BEIEHUE BEKTOPOB.

BexTopHoe mpousBeieHrne BEKTOPOB.

CMmenianHOe IPOU3BEJIEHUE TPEX BEKTOPOB.

JIBOiiHOE BEKTOPHOE MPOU3BEACHHUE TPEX BEKTOPOB.

T'onorpad pagmyc-Bexkropa Touku. [Ipupaimienue paanyc-BeKTopa Mpu H3MECHCHHH CKAJITPHOTO
aprymenrta. [Ipumepsr.

[Ipon3BoiHas IO HAIPABIIEHUIO VIS CKAJIIPHOTO MOJIS.

['panueHT ckangpHOTO MOJIA.

BekropHoe nosie. BekTOpHBIE IMHUY U UX YPaBHEHUS.

[ToTok BEKTOPHOTO MOJI YepE3 NOBEPXHOCTh. BhIUKClIeHHE TOTOKA BEKTOpA.
Juseprenius BekTopHoro noisa. @opmyna Octporpajackoro — ["aycca.

IIpuMepHBbIe BONPOCHI K IK3aMEHY

. CkansipHble U BEKTOpHbIE (DU3MUECKHE BEJIWYMHBL. BEKTOp M €ro 4mciaoBble XapaKTEPUCTHKHU.

IIpumepsl.
KoopauHaTsl BEKTOpa U €ro YMCiIOBble XapaKTEPUCTUKH B KOOpAUHATHOHN Gopme. [Ipumepsl.

. JIuHeiiHbIe orncpanu HalZl BCKTOpaMU (CJ'IO)KGHI/IG, BbBIYUTAHUC, YMHOXXCHUC Ha I{I/IC.]'IO) n ux

cBoucTBa. [Ipumepsr.

. MHOX€eCTBO CBO60,Z[HBIX BCKTOPOB, paBCHCTBO BCKTOPOB, HYHCBOfI BCKTOP, YIJIbI MCIKIY BCKTO-

paMu, KOJUIMHEApHBIE W OPTOTOHAJIbHBIE BEKTOPHI. [IprMepsl.
JIuneitHast KOMOMHAIUS BEKTOPOB, TMHEWHO 3aBUCUMbIE M HE3aBUCUMBIE BEKTOPHI. [IprMephl.

. ba3zuc B npocTpaHCTBE U Ha IIOCKOCTH, pa3IokKeHHe BEKTOpa 1Mo 0azucy. OpTOHOPMUPOBAaHHBIN

6a3uc, apdunnbli 6a3uc. [Ipeobpa3zoBanue KOOpAMHAT NMPU HEpexoje OT OJHOro Oas3uca K Apy-
romy. IIpumepsr.
CkansipHoe 1 BEKTOPHOE NPOU3BEICHUS BEKTOPOB U UX cBoiicTBa. [IprmMepsl.

. CMmemanHoe Mpou3BeeHNE TPEX BEKTOPOB U €ro cBOICTBa. [[BoilHOE BEKTOpHOE MPOU3BE/IEHUE

TpeX BEKTOPOB U (hopMyina ero BeruuciaeHus. [Ipumepsr.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.

. [lonsiTe BEeKTOpHOUW (YHKIMK OT CKAISIPHOTO M BEKTOpPHOTro aprymenta. ['omorpad pammyc-

BEeKTOpa TOuKH. [Ipupamienne paanyc-BeKTOpa Npu U3MEHEHUH CKaSIPHOTO aprymenTa. [Ipume-
pBIL.

CkaJisipHbI€ 10JIA, JINHUU U IIOBEPXHOCTH YPOBHS CKaJIsApHOro noJs. [Ipumepsr.

[Tpou3BosaHas 1O HAMPABICHUIO Ui CKaIApHOro noss. Onpenenenue u ¢popmyna it BIYHCIIE-
Hus. [Tpumepsl

I'paguent ckanspHoro nons. Teopemsl o rpaaueHte. CBs3b I'paJUE€HTa C INPOU3BOAHON IO
HanpasiieHu10. [Ipumepsl.

[IpencraBnenue rpaguenTta yepe3 cuMBoiandeckuii oneparop ['amunbTona. CBolicTBa onepaTopa
«Habnay. [Ipumepsl.

IIoHsATHE BEKTOPHOTO MOJsA, NPUMEPHl BEKTOPHBIX I0J€H. BEKTOpHBIC JIMHUM U UX ypaBHEHMS.
[Tpumepsil.

IToTOK BEKTOPHOrO IOJISA Yepe3 MOBEPXHOCTh, BHIYMCICHUE BEKTOPHOI'O IIOJIA 10 OIPEACIICHHUIO.
WuBapuanTHas GopMynupoBKa onpeaeraeHus noToka nois. [Ipumepsi.

I'mppoavHamuyeckas MHTEPIPETALMs I0TOKAa BEKTOPHOIO IOJIS Yepe3 3aMKHYTYIO IIOBEPXHOCTb.
DU3NYECKUI1 CMBICII TOTOKA I10JI Yepe3 MOBEPXHOCTh. [Ipumepsl.

Pazniuaneie hopMyInbl BBIYHCICHUS IOTOKA Yepe3 OBEPXHOCTh. [IprmMepsl.

[loHATHE MUBEPreHIIMK BEKTOPHOIO MOJIs, KAaK YUCIOBON XapaKTEPUCTUKH I0JIs U ee (pu3ndeckuit
cmbicia. Mcrounuku u croku nonst. MaBapuantHas GpopMyiaupoBKa IUBEPreHIIMM BEKTOPHOTO MO-
15 B Touke. [Ipumepsr.

®opmyna Octporpajackoro — ['aycca, koopauHaTHast ¢opma JUBEPreHIIMA BEKTOPHOTO TOJIS B
Touke M ee (usnueckuil cmpicia. IlpeacraBienrue aUBepreHIMU C MOMOIIBIO oneparopa ['amuib-
ToHa. [Ipumepsr.

[upkynauus BEKTOPHOTO IOJIs BAOJb JIUHUM U 3aMKHYTOI'0 KOHTYpa. Pusndeckuil (ruipoauHa-
MUYECKHUI) CMBICT HUPKYJIAIUU. [IpuMepbl BBIYUCIEHNS HUPKYIISLUY.

[TonsTe pOTOpa BEKTOPHOTO NOJIS YEPE3 LUPKYJALHUIO BJOJIb 3aMKHYTOTO KOHTYpa, NHBAPUAHT-
Hasi GOpMyJIMPOBKAa pOTOPA, ONpEAEIEHUE POTOPA Yepe3 MOBEPXHOCTHYIO HUpKYysiuuio. [Ipume-
pBL.

Teopema Crtokca, koopauHaTHas GpopMyia potopa. Teopema o porope. O6o3HaUeHHE poTOpa Ye-
pe3 OIpeneNuTENb U ¢ IOMOLIBIO onepaTopa I'amuiibToHa. [Ipumepsl.

[ToTeHnmanpHble BEKTOPHBIE ITOJISI U UX CBOMCTBA. [[pumepsl.

KoHcepBaTuBHBIE BEKTOPHBIE 1TOJIS U UX cBOMCTBA. [Ipumepsl

[{eHTpanbHbIe BEKTOPHBIE NIOJIA U UX CBOMCTBA. [Ipumepsl.

ConeHouanbHble BEKTOPHBIE MOJISL U UX CBOMCTBa, TpyOwarsie moss. Jlammacossl noss. Ilpume-
pBIL.

BexropHslii moTeHIMan BEKTOpHOro nojist. Teopema I'ensMroibua. [Ipumepsl.

[ToBTOpHBIE ONEpAaIK BEKTOPHOTO MOJIS U UX cBoWcTBA. [IpuMepsl.

KpuBonuHeliHble cucTeMbl KOOPAUHAT, Mpeo0pa3oBaHUe KOOPJAUHAT MPH Mepexoie OT OJHON CH-
CTEMBI KOOpAUHAT K Apyrou. [Ipumepsr.

OCHOBHOH M B3aMMHBII peNepsl, MOPOXKACHHBIE KPUBOJIMHENHOW CUCTEMOM KoopauHat. Pasino-
YKEHUE BEKTOpa 110 OCHOBHOMY M B3aMHOMY pernepaM. [Ipumepsr.

[MunuHapuyeckas cucTeMa KOOPAMHAT, KOOPAUHATHBIE MOBEPXHOCTH M KOOPAMHATHBIC JIMHWM,
OCHOBHOM U B3aMHBIHN 0a3uchl. [Ipumepsl.

Coepuueckast cuctemMa KOOpJIMHAT, KOOPIUHATHBIE MOBEPXHOCTH U KOOpJIWHATHbIE JMHUU, OC-
HOBHOU W B3aWMHBINA 0a3uchl. [Ipumepsr.

BekropHble oISl B KpUBOJIMHENHOM CUCTEME KOOPJAMHAT, Pa3jIOKEHHUE BEKTOPA OIS 110 OCHOB-
HOMY U B3auMHOMY 0a3ucam. [Ipumepsr.

PaznoxeHune BEKTOPHOTO OIS 10 UJIHHAPHUYECKOU cucteme koopauHat. Koapdunuents Jlame.
[Ipumepsr.

PaznoxeHue BEKTOPHOTo MoJisd MO cepruecKoil cucteMe KoopAuHatT, KodpduuueHtsl Jlame.
[Ipumepsr.
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36. Ilonubni quddepeHran 1 rpaJueHT CKISIPHOTO MOJ B IMJIMHAPHUECKONW U chepudecKoil cu-
cTeMax koopauHar. [Ipumepsl.

37. JluBepreHuMs BEKTOPHOTO MOJIS B IMJIMHAPHYECKON M chepruuecKoil cucremax koopauHar. [Ipu-
MEDBI.

38. PoTop BEeKTOPHOTO MOJIS B IHJIMHAPHYECKON U chpepruecKkoii cuctemMax KoopauHart. [Ipumeps.

39. Omeparop Jlamnaca B munuHApHUYECKON U cheprudecKoit cuctemax koopauHat. [Ipumepsr.

40. IlpeoOpa3oBaHue KOOPAMHAT MPH MEPEXOJE OT OJHOW CUCTEMBbI KOOPAWHAT K JApyroi. Pazmoxe-
HHUE BEKTOpPa 10 OCHOBHOMY M B3aUMHOMY 0a3zucam. [Ipumepsl.

41. AHanUTHYECKOE ONPEJEIIEHNE BEKTOpAa B KPUBOJIMHEWHOMN CUCTEME KOOpJMHAT, KOBapUAHTHBIE U
KOHTpaBapUaHTHbIE KOMIIOHEHTHI BEKTOPA U GOPMYJIbl UX Npeodpa3zoBaHus. [Ipumepsl.

42. OmnpeneneHue TEH30pa BTOPOTO paHra, GopMyIbl MpeoOdpa3oBaHus KOHTpaBapUaHTHBIX, KOBAPU-
AHTHBIX U CMEIIAHHBIX KOMIIOHEHT TeH30pa. [IpumMepsr.

43. 3anuch TEH30pOB JHOOOH BaJCHTHOCTU M JIOOOTO MOPSAIKA, MPeoOpa3oBaHusl KOMIIOHEHT MPOU3-
BOJIBHOTO TeH30pa. [IpumMepsr.

44, MeTtpuuecKuil TEH30p BTOPOI'O PAHIa, BBIPAKEHUE T'€OMETPUUYECKUX XAPAKTEPUCTUK UEPE3 KOM-
IIOHEHTHI METPUUYECKOT0 TeH30pa. [logHATHE U OIlyCKaHNE MHAEKCOB TEH30POB € IIOMOIIBIO KOM-
IIOHEHT MeTpHUUYecKoro Tensopa. [Ipumepsr.

45. Tensop JleBu — UnuBHTHI, €ro CBOMCTBA U TpuMeHeHue. [Ipumepsl.

5.4. Metoauyeckue MaTepuaJibl, onpeaejasiiolue Npoueaypbl OneHnBa-
HUS 3HAHMH, YMEHUH, HABHIKOB U (MJIM) ONbITA JAeSITeJIbHOCTH, XaPAK-
TEePU3YIOINHUX 3TANbI (POPMUPOBAHUSA KOMIIETEHIIUI

OcHOBHBIMU (hOpMaMH TEKYIIEro KOHTPOJS SIBISIFOTCS TPOBEPKA JAOMAIIHUX 3aJaHHid, YCTHBIC
OTIPOCHI TPYIIIBI BO BpeMs MPAKTUYECKUX 3aHATUH, KOHTPOJbHAs paboTa, mpoBepka pedeparoB U K-
3aMEH.

TpeOoBaHuA K BBINOJHEHHIO IPAKTHYECKUX PadoT

[IpoBepka qOMAaIIHKUX 3a1laHUM PETYIAPHO OCYIIECTBIISIETCS IIPETOABATENEM Ha 3aHATUAX. TaKkxke
Ha 3aHATUAX MPOBOIATCA TEKYILHE YCTHBIE ONPOCHI CTYACHTOB. TeopeTnyeckuii MaTepuall JEeKIUOH-
HOTO Kypca JOJDKEeH ObITh MPOpadOoTaH CTyJEHTaMH K Ka)KJOMY MPaKkTUYeCKOMY 3aHsATHI0. HekoTopskie
BOMPOCHI TEOPETUUECKOTO Kypca MOTYT ObITh IPOPaOOTaHbl UMU CaMOCTOSATENBHO C UCHOJIb30BAHUEM
JUTEPaTyphl U BHINOJIHEHBI B BUE pedepaTos.

TpeOoBaHus K BBINOJTHEHUIO CAMOCTOATENbHBIX padoT

AyauTOpHBIE 3aHATHUS MPEIIOJIAral0T CaMOCTOSATENBbHYIO padOTy CTYJIEHTOB IO JAaHHOMY KYpCY.
Ha nexuusax npennaraercs sl CaMOCTOSATEIBHOTO U3YUYE€HHS! TIONOJHUTEIbHBIE TEMbI, CAMOCTOSTE b-
HOE TMPOBEACHUE HEKOTOPHIX BBIYMCICHUN. Ha MpakTHYecKuX 3aHITHSAX JAOTCS TOMAITHUE 3aJaHHs
JUTSI CAMOCTOSITEIILHOTO PEIICHUs 3a7a4 U YIPAKHEHUM.

TpeGoBanus K IK3aMeHy

[Ipouenypa oneHUBaHWs 3HAHUWA U YMEHUW JJISI TTOJYYEHHS] dK3aMEHA COCTOMUT U3 CIEAYIOIIUX
COCTaBHBIX 2JIEMEHTOB. YYET MOCEIIAEMOCTH JIEKIIMOHHBIX U MPAaKTUYECKUX 3aHATUN OCYLIECTBIISETCS
10 BEIOMOCTH, MPEJCTABIEHHON HUXKE B (popMe TaOIHIIbL:

Tabmauma 1
No Ddamus ITocemenne 3aHaTHA Hroro
n/m H.0. %

1 2 3 4 | ] 9
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Tabmuma 2
No | ®damu- CyMMma 6aioB, HAOpaHHBIX B CEMECTPE OtMmetka 00 | Iloxmuch
w/n |mas I.O.| Tloce- | Kon- | Yernste | Jomam-| Kou- |Pedepar| 2K3aMeHe | mperojia-
IIEHHUE | CIIEKT | OMPOCHI | HHUE 3a- | TPOJIb- BaTCIIs
JaHWs |Has pa-
6ota
mo 5
no5 | 6am- |mo506an-| nol5 | mo20 | mo 20
OajuioB | JIOB JI0B 6aos | Ganos | Gamtos |40 30 Gamros
2 3 4 5 6 7 8 9 10
1.

CTpyKTypa OlleHUBAHUA MOCEIEeHNs 3AaHATHI

Kpurepuu oueHnBanus baJyibl
Crygnent nocerun 0 — 10% Bcex 3ansTui 0
Cryaent nocetun 11 —20% Bcex 3aHsTHI 1
Crygaent nocerun 21 — 40% Bcex 3aHATHI 2
Crynent nocetnn 41 — 60% Bcex 3aHsTHIA 3
Crygaent nocerun 61 — 80% Bcex 3aHATHI 4
Crygnent nocerui 81 — 100% Bcex 3anATuii 5

CTpyKTypa OLleHMBAHUA KOHCIEKTA JIeKIMH

Kputepuu onenuBanus Bbamisl
Crynent Hanmcan 0 — 10% Bcex jexuit 0
Crygnent Hanucan 11 —20% Bcex neknuit 1
Crynent Hanmcan 21 — 40% Bcex nekumii 2
Crynent Hanmcan 41 — 60% Bcex nekumii 3
Crynent Hanmcan 61 — 80% Bcex nekumii 4
Crynent Hanucan 81 — 100% Bcex nexnuii 5
CTpyKTypa OLleHMBAHUSA YCTHBIX ONMPOCOB
Kpurtepun oueHnBanus bajbl

Crynent npasuibHO oTBeTHII Ha 0 — 10% Bcex 3a1aHHBIX BOIPOCOB 0

CryneHT npaBuiabHO oTBeTHI Ha 11 — 20% Bcex 3a1aHHBIX BOIIPOCOB

CryneHT npaBmibHO oTBeTIIT HA 21 — 40% Bcex 3aaHHBIX BOITPOCOB

CryneHT npaBuiabHO oTBeTHI Ha 41 — 60% Bcex 3a/1aHHBIX BOIIPOCOB

CryneHT npaBuiabHO oTBeTHI Ha 61 — 80% BCcex 3a1aHHBIX BOITPOCOB

Crynent npaBuibHO otBeTHI Ha 81 — 100% Bcex 3a/laHHBIX BOIPOCOB

OB WN|-

15




CTpyKTypa olleHHBAHUS JTOMAIITHUX 3aJaHU I

Kpurepun oueHuBanus banabl
CryneHT npaBuiabHO BeIodHMI 0 — 25% Bcex JOMaIIHUX 3aJaHul 0-3
CryzaeHT npaBuIbHO BBITTOTHIIT 26 — 50% Bcex ToManiHuX 3a aHui 4-7
CryaeHT npaBuwibHO BBITONIHII 51 — 75% Bcex nomManiHux 3agaHuil 811
CtyneHT npaBuiIbHO BBIMOIHUI 76 — 100% Bcex ToMallHUX 3adaHuid 12 -15

CTpyKTypa olleHUBAaHUSA KOHTPOJIbHOI PadoThl

KonTponbHas pabota conepxut 4 3axanus. banisl 3a kaxaoe 3a/1aHne:

Kpurepun oueHuBanus banbl
CTyaeHT pem 3aa4dy U MoKasaj MOJIHOE U YBEPEHHOE 3HaHUE TEMbI 331aHUs 5
CryneHT pemni 3a7ady, OJHAKO B PEUICHUH WUMEIOTCS HECYIeCTBEHHBIE OIINO- 4
K{, HETOCTATKN M HEI0YETHI
CTyneHT B LI€TIOM pEIIMi 3a7ady, HO B PEIIEHUU UMEIOTCS 3aMETHBIE U IpyObie 3
OIIMOKH, HETOCTATKU M HETOYETHI
CryneHT He pemmi 3ajady, HO UMEIOTCS Oojiee ABYX MPaBWIbHBIX HJAEH WU 2
MOJIXOJIOB K PEUICHHIO 331a4U
CryneHT He pemmi 3a1aqy, HO UMEIOTCS TOJIBKO OJHA-JBE WACU HMIIU MOJIXOMIBI K 1
pEIICHUIO 3a/1a4H
CTyaeHT He pemm 3a/1a4y ¥ oKa3aJl OJHOE He3HAaHUE TEMBI 3aaHus 0
Crpykrypa oniennBaHus pedepara
YPOBHH OLICHHBAHUSA Kpurepun oueHuBanus basibl
OTan4HO coJiep>kaHue padoThl COOTBETCTBYET TeMe paboThl, pa- | 17 — 20
00Ta BBINOJIHEHA CAMOCTOSITENIbHO, UMEET TBOPYECKHUN
XapakTep, OTJIMYAeTCsl ONpeAeICHHOM HOBM3HOM, Hpo-
0yiemMa packpbiTa rI1y00KO M BCECTOPOHHE, MaTepuall u3-
JIO’KEH JIOTMYHO
Xoporo cojiepkaHue paboThl COOTBETCTBYET Teme paloThl, pa- | 13 —16
00Ta BBHIMOJIHEHA CaMOCTOSITEIIBHO, MMEET pedepaTuB-
HBII XapakTep
Y 10BIETBOPUTEIEHO MMEET MECTO OIpEJeIEHHOEe HEeCOOTBETCTBUE cojepxa- | 9 — 12
HUS paboThl 3as8BJICHHON TeMe, HccienyeMas mpobiema
B OCHOBHOM pacKpbITa, HO HE OTIMYAETCS TEOpEeTHYe-
CKOW TTyOMHOM M apryMEeHTHPOBAaHHOCTBIO, HapyIllIeHa
JIOTHKA M3JI0’KEHHS MaTepraa
HeynosnerBopurenbHo | cofepkaHue pabOThl HE COOTBETCTBYeT Teme, pabora | 0-—8
COJICPKUT CYIIECTBEHHBIE OMUOKHI
CTpyKTypa OLICHUBAHUA IK3aMeHa
YpoBHH OLICHMBAHUSA Kpurepun oueHnBanus BaJibl
OTan4HO MMEeT MEeCTO IIOJIHOE YCBOeHHe Teopetnueckoro u | 21-30
MPAaKTHYECKOTO MaTepHaia; CTYIeHT YMeEeT J0Ka3aTh
BCE TEOpEeMbl W3 JIEKIIMOHHOTO Kypca W pellaeT Bce
3aJ]auu ¥ IPAMEPHI U3 MPUBEICHHBIX 3aJaHUN
Xoporio MMEEeT MECTO OCHOBHOE YCBOEHHE Teoperudeckoro u | 11-20

IIPAKTHYCCKOTO Marepualia, CTYACHT YMEET JO0Ka3aThb
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OCHOBHBIC TEOPEMBI U3 JIEKIIMOHHOTO Kypca M peliact
OCHOBHBIC 3a1a4U U HpI/IMepr n3 HpI/IBeIICHHLIX 3aI[aHPIﬁ
VY 10BJIETBOPUTEIHHO MMEET MECTO 3HaHue Oe3 J0Ka3arelbCTBa OCHOBHBLIX | 6-10
TeopeM © (GOPMYIT Kypca, CTYICHT YMEET pelIaTh
3aJaud M OpPUMEPbl M3 TPHUBEICHHBIX 3aJaHuUM,
SIBJIIIOIIMECS 000OIIEHHEeM 3ajlad IIKOJILHOTO Kypca
MaTeMaTHKU

HeynoBneTBOpUTEIBHO | KMEET MECTO HEYCBOCHHE OCHOBHBIX TEOpPeM U (HOpMYIT 0-5
Kypca; CTYIACHT HE yMEET pelIaTh 3aaud U IPUMEPHI U3
3aJaHHbIX 3aaHuil, SBILIOIMECS O0O0OIIEHHEM 3amad
IIKOJBHOT'O Kypca MaTEMaTHKH

Pacnpenesenue 6a/1J10B I IK3aMeHa

O1eHKa 10 5-0a/IbHOH cHCTEME Ouenka o 100-0amipHOM cucTemMe
OTJINYHO 81-100

XOPOIIIO 61 - 80
YJIOBJICTBOPUTEIILHO 41 - 60
HEYJIOBJIETBOPUTEIHHO 40-21

He arrecToBan 20-0

6. YAEBHO-METOJUYECKOE U PECYPCHOE OBECHEYEHME
JUCHUATIIAHBI

6.1. OcHoBHas uTEpaTypa

1. AxuBuc M.A. TeHzopHoe ucuucieHue [DIEKTPOHHBIA pecypc]: YueOHoe mocoOue/AKUBUC
M.A., Tonpabepr B.B., 3-e u3a., nepepad. - M.: ®USMATIIUT, 2005. - 304 c. — Pexxum nocryma:
http://znanium.com/catalog.php?bookinfo=110700.

2. lllerunun A.H. BBeneHue B TE€H30pHBIN aHanmu3 [DNeKTpoHHBIA pecypc] : Yueb. mocodbue /
AH. Hlerunun, E.A. TI'yb6apeBa. - M. : UznmarensctBo MITY um. H. O. baymana, 2012. -
http://www.studentlibrary.ru/book/bauman_0021.html.

6.2. /lonoJiHMTE/IbHAS JINTEPATYPA

1.  Bekya U.H. OcHOBBI TeH30pHOTO aHa/IM3a U Teopun koBapuanToB [Tekct] / U. H. Bekya. - M. :
Hayxka, 1978. — 296c¢.

2.  CoxompaukoB C.U. TeH30pHBIN aHANTH3: TEOPHS U MPUMEHEHNE B MEXaHUKE CIUIONIHBIX CpPe.
M.: KomKnwura, 2007. — 376 c.

3. bopucenko A.U., TapanoB W.E. BexTopHblii aHaIM3 U Hayajia TEH30PHOTO MCUYHMCICHUA. M.:
Bricmias mxoima, 1966. — 238 c.

4.  ArenocoB JLI'., Hammu A.D. BekTopHblii aHanu3 (METOAMYECKHE YKa3aHUs Ul CTYICHTOB
¢dbusmveckoro ¢pakynprera). Tromens: U3a-so TromI'Y, 2003. — 48 c.

5. Mumenko A.C., ®omenko A.T. Kypc nuddepennnanbHoil reomeTpuu 1 Tornonoruu. M.: Ous-
matiaut, 2000. — 448 c.

6. Pamesckuii I1.K. PumanoBa reomerpus u Ten3opHsiii aHamu3. M.: JIKH, 2010. — 664 c.
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7.  Cenos JI.U. Mexanuka crutomHoi cpeasl. Tom 1. M.: Hayka, 1973. — 492 c.

8. ®penkens SA.U. Kypc Teopernueckoii MEXaHUKHA HA OCHOBE BEKTOPHOTO M TEH30PHOTO aHAIIM-
3a. M.: JIu6pokom, 2010. — 440 c.

6.3. Pecypcohl HHOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTu «MHTEp-
HE)

DnekTpoHHas OMOIMOTEKa MEXaHUKO-MareMaruieckoro pakynerera MI'Y: http://lib.mexmat.ru/

MaremaTrueckoe 0r0po: Y4eOHUKH 110 MaTeMaThudeckoMy aHanusy: http://www.matburo.ru
http://www.library.mephi.ru/

http://ega-math.narod.ru/

http://neo-chaos.narod.ru/fikhtengolts.html

ok~ wn e

7. METOOJUYECKHUE YKA3AHUSA 110 OCBOEHUIO AUCIIU-
HJIMHbI

1. I'panb T.H., Xonuna C.A. Meronuyeckue peKOMEHAAlNU 110 IPOBEICHUIO JEKIIMOHHbIX 3aHSATHH.

2. I'panp T.H., Xonuna C.A. MeToauueckre peKOMEHIAIUMU MO MPOBEACHHUIO JTa0OPATOPHBIX U
MIPAKTHUYECKUX 3aHATUH.

8. ”THOOPMAIIMOHHBIE TEXHOJIOI'NN JISA OCYHWECTBJIE-
HUSA OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHUIIJIMHE

.HI/IIIEHCH/IOHHOC nmporpaMmMHoe¢ obecreyenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmannoHHbie CIPABOYHbIEC CHCTEMBI:
Cucrema TAPAHT
Cucrema «KoncynprantlIiroc»

IIpodeccnonanbubie 6a3bI JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE JIUCIU-
IHJIMHbI

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrneucHue JAUCIMITIIIMHBI BKIIFOYACT B ceos:
- yqe6HHe AyIUTOpUN IJISA IMTPOBEACHUA 3aHATUH JICKOUOHHOI'0O 1 CCMUHAPCKOT'0 THIIA, KYpCOBO-
ro NpOCKTUPOBAHUA (BLIHOJ'IHCHI/IH KYPCOBBIX paGOT), TPYIIIOBBIX U UHAUBUAYAJIBHBIX KOHcyHBTaHHﬁ,
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TEKYIIEr0 KOHTPOJISI M MPOMEXYTOYHOHM aTTeCTallui, YKOMIUIEKTOBaHHbIE Y4eOHOI MeOesbio, TOCKOH,
J€MOHCTPALlMOHHBIM 000PYI0BaHHEM.

- TIOMEIICHUS ISl CAMOCTOATENbHOM padoThl, YKOMIUIEKTOBaHHbIE y4eOHOW Mebenbo, mepco-
HQJIBHBIMU KOMIIBIOTEPAMHU C MOJKIIOUEHHEM K ceTH MHTepHeT u obecrieyeHHeM A0CTyna K 3JIeK-
TPOHHBIM OMOJIIMOTEKAM U B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pazoBatenbHyto cpeaxy MI'OY;

- TIOMEILEHUs Ul XpaHeHHs. U NPOoQUIAKTUYECKOro 00CIy)KHBaHUS yueOHOro o0OpyJOBaHus,
YKOMIUIEKTOBaHHbIE MeOelbio (mKadpl/cTemiaxu), HabopaMu JeMOHCTPAIIMOHHOTO 000pyIOBaHUS U
y4eOHO-HarJIJHBIMU TOCOOUSIMHU;

- mabopatopusi, OCHAIICHHAs TabOPaTOPHBIM 000pYIOBaHHUEM: KOMIUICKT y4eOHOM MeOen, mpo-
eKTOp, MPOEKIMOHHAsA J10CKa, MEPCOHAIbHBIE KOMIIBIOTEPHI C MOJKIOYEHUEM K ceTd VHTepHeT u
o0ecriedyeHneM JI0CTyma K OJJIEKTPOHHBIM OMOIMOTEKaM W B OJIEKTPOHHYIO HH(OPMAIMOHHO-
obOpazoBarenbHyto cpeny MI'OVY.
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