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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nmporpamma JUCHUIUINHEL "BeKTOpHEIH 1 TEH30pHBII aHaIM3" 10 HAIPAaBICHHUIO OATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 3
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

I[I/ICI_II/IHJII/IHa npeaHa3Ha4yCHa IS OCBOCHHA CTYACHTAMU TCOPUH U IIPAKTUKU BEKTOPHOI'O U TCH30PHOTO aHaJIn3a,
HCO6XOI[I/IMI>IX JUTSL UCTIOJIB30BAaHUS B Pa3JIMIHBIX Kypcax (1)I/I3I/IKI/I 1 MaTCMAaTUKH.

[ens TUCIMITUIMHBI — H3JI0KUTHh OCHOBBI BEKTOPHOTO U TEH30PHOTO aHAJI3a Ha COBPEMEHHOM SI3bIKE H B JIOCTATOYHO
IMOJIHOM 00BEME.

33/13‘{1/1 JUCHUTUINHBI 3aKJTIOYAI0TCA B Pa3BUTHU CIICYIOIINX 3HaHHﬁ, yMeHI/IfI 1 HaBBIKOB JIMYHOCTH:

hd JaTh IMOJHOC IMPECACTABICHUC 00 OCHOBHBIX ITOHSTHSIX BCKTOPHOTO U TCH30PHOTO aHaJIn3a,

° HAY4YUTh IOJIB30BATHCA IMOJTYYCHHBIMU 3HAHUAMU — JOKA3bIBATh TCOPEMbBI, YCTAHABIIMBATL CBA3HU MCKIY
Pa3IMIHBIMUA MMOHATUAMU U C APYTUMHU obmactsamMu MaTCMaTHUKH,

hd PasBUTb OCHOBBI MAaTEMATUICCKOI0 MBINUICHUA, UCIIOJIb30BAHUA MATEMATUYCCKOTO A3BIKA,
° HAy4YUTb pCUIaTh 3ada4u U YIIPAaXHCHUSA, UCHOJIb3YySA OIPCACICHUA, TCOPEMbBI U TCXHUYCCKHUC HpI/IéMH;
M MOKa3aTb BO3MOYKHBIC ITPUJIIOKCHHUA IMOJTYUCHHBIX 3HAHHUH B Pa3INYHBIX 001acTsX.

PesynbraThl 00ydeHuUs! IUCIMIUIMHE HAMIPABJICHBI HA TOCTH)KEHHE HHIUKATOPOB:

OIIK-1.1 - ncromp3yeT MaTeMaTHYECKUH alapar Ul OMUCAHHS, AaHAIN3a, TEOPETUIECKOTO U SKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHUS U MOJENUPOBaHHs GU3HMUECKUX U XUMHUIECKHX CUCTEM, SIBIICHHH U MPOLIECCOB.

OIIK-1.2 - ucronp3yeT (puU3MUECKUE 3aKOHBI U IPUHIUIIBI B CBOEH MPO(HECcCHOHATBHON AESTENbHOCTH.

OIIK-1.3 - ucronp3yeT OCHOBHBIC YKCIIEPUMEHTAIEHBIC METOIBI ONpeIeNeHU (PU3NKO-XUMUIECKIX CBOHCTB MATEPHAIOB U
HU30CIUI U3 HUX.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: 51.0.02.04

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al0IIerocs:

JIiis ycBOSHHUS TUCIUIIIMHBI 00y9aeMBbIi TOJKEeH 00J1agaTh 6a30BOi MaTEMaTHUECKOH MTOATOTOBKOW, HABBIKAMH PEIIICHUS
CTaHJaPTHBIX 3314 M BJIaJIeTh OCHOBHBIMH MOHATHUSMH B PAMKaX YHHBEPCHTETCKOTO Kypca VIS CTYICHTOB-(H3UKOB
CIICTYFOIINX TUCIUILIHH:

MartemaTuyecKkui aHaIu3

Jlunetinas anrebpa

2.2 JIucuunJuHbI M MPAKTHKH, JJISI KOTOPbIX OCBOEHHUE TAHHOW TUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

IlI/ICI.lI/IHJ'II/IHa SIBJISIETCSI OTHOM M3 TUCLIMILJIMH Ha 6336, KOTOpOP'I CTPOATCA:

dusuka

Mertoap1 MaTEMaTHIECKOH HU3NKH

ITponsBoACTBEeHHAs MPAaKTUKA (HAyYHO-HCCIIENOBATEIbCKas paboTa)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JIS)

OIIK-1: Cnioco6eH pemath 3a1a4u NpodheccHoHATbHOI e TeJIbHOCTH, IPUMEHSISI MeTOAbI MO/IeJINPOBAHMS,
MAaTeMATHYEeCKOI0 AHAJIM3a, eCTeCTBEHHOHAYYHbIE U 00IIenHKeHePHbIe 3HAHUS

3HaTh:

* CBOHCTBA Pa3IMYHBIX KPUBOJIMHEHHBIX KOOPAMHATHEIX CHCTEM; * CBOMCTBA JIOKAIIBHOTO 0a31ca KPUBOJIMHEHHON CHCTEMBI
KOOPJMHAT; * OIpeJe/IeHHe TeH30pa U OCHOBHBIE OIIEPaLlH TEH30PHOH anredpsl; ¢ nuddepeHnnansHble onepanun
BEKTOPHOTO aHAJIN3a B KPUBOJIMHEHHBIX M IEKapPTOBBIX KOOpANHATAX, div, grad, rot; * hopmynbel Ctokca u OcTporpaackoro-
I"aycca, MX CKaJAPHYIO M BEKTOPHYIO BEPCHH;

Ymers:

* OTIPEIEIATH KOMIIOHEHTHI BEKTOPOB JIOKAIFHOTO Oasrca B JIF000H TOUKe KPHBOJIMHEHHOM CHCTEMBI KOOPAWHAT; * HAXOIHUTh
KOMITOHEHTHI TEH30pa IIEPBOTO M BTOPOTO PaHTa IPH IMPeoOpa3oBaHN KOOPIMHAT; * BBIOJIHATE IPeoOpa3oBaHUs TCH30POB U
TEH30PHBIX BBIPAKEHUI; ® PACKPBITH IIOBTOPHYIO OLIEPALIMIO TEOPUU I10JISL AJIs IPOU3BOJIBHBIX CKAJISPHBIX U BEKTOPHBIX
II0JIEH B IEKAPTOBOM CUCTEME KOOPAUHAT
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crp. 4

Baanern:

HaBbIKaMH PCIICHUA IPUKIIATHBIX 3a/1a4 HA OCHOBE CTAHAAPTHBIX 3aJ1a4 BEKTOPHOTO U TCH30PHOTO aHaJIn3a.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIZKCH

3.1 |3nath:
3.1.1|*  cBONCTBa Pa3IUYHBIX KPUBOJMHEHHBIX KOOPAUHATHBIX CUCTEM;
3.1.2] CBOICTBA JIOKANBHOTO 0a3fca KPUBOJIMHEHHOH CHCTEMBI KOODP/MHAT;
3.1.3] OTIpezieNIeHe TEH30pa M OCHOBHBIE OINlEpalliil TEH30PHOM anreOpEr;
314/ - avdepeHIranbHble ONepaluid BEKTOPHOTO aHaIn3a B KPUBOJIIMHEHHBIX U JIEKapPTOBBIX

KoopauHaTax, div, grad, rot;

3.1.5] ¢dopmyner Crokca u Octporpaackoro-I'aycca, X CKaJSIpHYIO W BEKTOPHYIO BEpCHH;
3.1.6
3.2 | Ymern:
3.2.1|*  omnpeaeniTs KOMIIOHEHTHI BEKTOPOB JIOKAIBHOTO 6a3uca B JTH000H TOUKE KPUBOJIMHEHHON CHCTEMBI
KOODJIMHAT;
322 HaxOJUTh KOMIOHEHTHI TEH30pa IIEPBOTO ¥ BTOPOTO paHra Mpu NpeoOpa3oBaHUM KOOPJHMHAT;
323 BBINOJIHATH MPeoOpa3oBaHusl TEH30POB M TEH30PHBIX BBIPAYKECHUH;
324 |- PACKpPBITh TTOBTOPHYIO OIEPAIHIO TEOPHHU IIOJIS IS IPOU3BOJIBHBIX CKASPHBIX U BEKTOPHBIX HOJeil
B JICKapTOBOM CHCTEME KOOPHHAT
3.3 | Baagers:
3.3.1 | pelieHus NPUKIIAIHBIX 3a/1a4 HA OCHOBE CTaHAAPTHBIX 3a/1a4 BEKTOPHOTO M TEH30PHOTO aHaIH3a.

4. OFLEM JUCLMILINHBI (MOLYJIS)

O6wasn TpyaoeMKoCTb 23ET

YacoB 1o y4eOHOMY IIaHy 72 Bunbl koHTpONS B cemecTpax:
B TOM YHCIIC
ayJAUTOPHBIE 3aHATHS 18 3a4eTHl 2
52,1

CaMOCTOATCIIbHAA pa60Ta

KOHTaKkTHas pabora: 19,9

UKP: 1,9
5. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI (MOAY JIsT)
Kon HaunmeHnoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kvpc
Pazgen 1. Onpenesienne TeH30pa U onepanuy TEH30PHOIl ajaredpsol.

1.1 Bgenenue B TeH30pHEIH aHanu3. OCHOBHBIE 33Ja4l TCH30PHOTO 2 1 JI1.1 JI1.2J12.1
ncuucnenus. JlokanpHblil 6a31C KPUBOJTUHEHHON CHCTEMbI KOOPAMHAT. 2.2
KoBapuaHTHbBIC 1 KOHTpaBapHaHTHbIC KOMIIOHEHTHI BekTopa. /JIek/ 2132

1.2 IIpeoOpa3oBanue 6a3uca U KOMIIOHEHT BEKTOpa MpH MpeoOpa3oBaHUuU 2 1 JIT.1JI1.2J12.1
KoopauHat. /Jlex/ 2.2

D124

1.3 Orpenenenye TeH30pa MPOU3BOJILHOTO PaHTa U CTPOCHHUS. 2 1 JIT.1JI1.2J12.1

OproroHaibHbIe aduHHBIC IpeoOpa3oBanus. JlekapToB TeH30p. /JIek/ J12.2
3132

1.4 TeH30pbl B MATPUUHOM U IUAJHOM Buje. EMUHUYHBIN JeKapTOB TEH30P 2 1 JI1.1 JI1.2J12.1

BTOPOTO PaHra M aJbTePHUPYIOIIUI TEH30p TpeThero panra. /Jlex/ 2.2
33 54

1.5 WunexcHas popma 3amnvicu TeH3zopa. Onepaiuu TeH30pHOM 2 1 JIT.1 JI1.2J12.1

anreOpsl. /JIex/ 2.2
21022
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Pabouas nmporpamma AUCHHATUIMHBI "BEKTOPHBIN ¥ TEH30PHBIN aHAIN3" 10 HAPABICHUIO ITOJITOTOBKU

(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 5
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»
1.6 CMelIaHHbII TEH30p BTOPOIO paHra Kak JUHEHHbIN onepaTop. Marpuna 1 JI1.1 JI1.2J12.1
nUHeHHoro omnepatopa. /JIex/ J12.2
21 54
1.7 DneMeHTHI BeKTOpHOTO aHanu3a. /Cp/ 2 JIT.1JI1.2J12.1
2.2
3133524
1.8 WnpexcHble 0603HaueHus TeH30poB. /Cp/ 2 JI1.1 J11.2J12.1
J12.2
01323354
1.9 JloxanbHBII Oa3uc KPUBONIMHEHHO crcTeMsl kKoopanHart. /Cp/ 2 JI1.1 JI1.2J12.1
J12.2
21092
1.10 | KoBapuaHTHBIC M KOHTpaBapHUaHTHbIC KOMIIOHEHTHI BekTOpa. /Cp/ 2 JIT.1JI1.2J12.1
2.2
02 24
1.11 | Onpenenenue TeHzopa. /Cp/ 2 JI1.1 J11.2J12.1
2.2
313254
1.12 | Omepannu TeH30pHO# anreOpsl. /Cp/ 1,5 JI1.1 J11.2J12.1
J12.2
2102254
1.13 | KontponbHas padota: TeH3opHbIi aHamu3. /JIek/ 1 JIT.1JI1.2J12.2
3254
Pazgen 2. luddepenuupyembie cKaJIsipHbIe H BEKTOPHbIE M0JI
2.1 VHBapuaHTHI TMHEHHOIO OIlEpaTOpa, AUBEPIeHIUs U POTOP JIMHEHHOIO 1 JI1.1 J11.2J12.1
oneparopa. /JIex/ 2.2
22
2.2 JluBepreHuus U poTop JIMHEHHOTO ONIEpaTOpa B OPTOHOPMHUPOBAHHOM 1 JIT.1 JI1.2J12.1
6azmuce. /Jlex/ J12.2
2.3 Huddepennmpyemoe ckanspHoe nosje. [[pon3BoHast 0 HAPABICHUIO U 1 JI1.1 J11.2J12.1
TpagHeHT CKasipHOTo moJs. /JIex/ 2.2
22
24 Juddepenmmpyemoe BektopHOE 1osie. [Ipon3BoiHas 0 HaNPaBIICHHUIO, 1 JI1.1 J11.2J12.1
JIUBEPTEHIINS U POTOP BEKTOPHOTO ToJist. /JIex/ 2.2
2.5 IIpou3sBoHas BEKTOPHOIO HOJIS [10 HAIIPABIEHUIO B OPTOHOPMHUPOBAHHOM 1 JI1.1 JI1.2J12.1
Gasuce. /Jlex/ J12.2
2.6 Juddepenunanpuble onepauy rpaideHT, TMBepreHus 1 pOTop B 1 JI1.1 J11.2J12.1
KPUBOJMHEHHBIX KOOpAWHATaX. /JIek/ J2.2
Paznen 3. OcHoBHBIE ONIepalMH BEKTOPHOI'0 AHAJIHN3a
3.1 Orneparop 'ammibroHa. CUMBOJIMYECKast 3aIIMCh OTIEpAlUil TPaIUEeHT, 1 JIT.1JI1.2J12.1
nmuBepreHnus u porop. [ToBropHEIE onepariu Teopuu mous. /Jlex/ 2.2
33
32 JuddepenunanpHple onepauy rpaideHT, TMBepreHIUs H POTOP B 1 JI1.1 J11.2J12.1
KPUBOJHHEHHBIX KOOpAWHATax. /JIek/ JI2.2
24
33 Omnepatop 'amunerona /Cp/ 2 JI1.1 J11.2J12.1
J12.2
212233 24
34 Juddepennmanpusie onepatopsl /Cp/ 2 JIL.1 J11.2J12.1
2.2
01 54
35 KonTtponsHas padora: Tenzopusiit ananmus /Cp/ 2 JI1.1 J11.2J12.1
2.2
313254

Paznen 4. ®opmyasl I'puna, I'aycca-Ocrporpaack u Crokca
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y4pekaeHHe BBICIIEro 00pa30oBaHus
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MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nmporpamma JUCHUIUINHEL "BeKTOpHEIH 1 TEH30pHBII aHaIM3" 10 HAIPAaBICHHUIO OATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko cTp. 6
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

4.1 Teopema I"aycca-Octporpayackoro. /JIex/ 2 1 JI1.1 J11.2J12.1
J12.2
24
4.2 Teopema I'puna n Teopema Crokca. /JIex/ 2 1 JI1.1 J11.2J12.1
2.2
43 Berancnenne motoka /Cp/ 2 2 JIT.1JI1.2J12.1
J12.2
33 54
4.4 JluBeprennus BekTopHoTro moiist /Cp/ 2 2 JI1.1 J11.2J12.2
3354
4.5 Teopema I'aycca-Octporpanckoro. BeipaxkeHue nuBepreHIMH yepes 2 2 JIT.1 JI1.2J12.1
notok. /Cp/ 2.2
33 54
4.6 ConeHonabHbIE BEKTOPHBIE OIS U UX npu3Haku /Cp/ 2 1 JIT.1 JI1.2J12.1
2.2
21022
4.7 Potop BexTopHOro nons. Teopema Crokca. [loTeHIInanbHBIE BEKTOPHBIE 2 2 JI1.1 J11.2J12.1
noJist /Cp/ J12.2
93
4.8 KontpomnsHas pabora: @opmyinsl ['puna, Crokca /Cp/ 2 2 JIT.1 JI1.2J12.1
J12.2
32 54
Paznesn 5. DjieMeHTHI TEOPHHU rPyn
5.1 0060061eHre Ha 00BEKTHI MPOU3BOJILHON TPUPOIBI. DJIEMEHTBI TCOPHH 2 1 JIT.1JI1.2J12.1
rpym. /JIex/ 2.2
24
5.2 B pamkax caMocTOSITeNbHOM PabOThI CTYACHT AOJIKEH 3aKPETUTh 2 23,6 JI1.1 J11.2J12.1
OCHOBHBIE ITOHATHUS U Pa300paTh NpUMeEpPHI K HUM. VIMeHHO: 2.2
Omnpenenenue rpynmsl. I'pynnossie akcuoMbl. KoMMyTaTHBHBIE TPyIIIbL. 01223354

Ioarpynmsr. KoHednbie 1 HePepBIBHBIC TPYIIIBI, CMEIIAHHBIC TPYIIIHL.
[opsnok koHeyHOH rpynnbl. KoMnakTHbIE HENpephIBHBIE TPYIIIHI.
ITpumeps! rpymni:

BekropHbie npocTpaHcTBa, 00mas nuHelHas rpynmna GL(n), yautapHas
rpynna U(n), yaurapHast yauMoayaspHas rpynna SU(n), rpymmna
Bpawenuii O , monHas opToroHanbsHas rpynna O3, rpymmna ABHXKeHUH
eBKJINIOBA IPOCTPAHCTBA, TPYIIIIA TPAHCILIINI KPUCTAIUTHYECKOH
peIIeTKH, CHMMEeTpHYecKas Tpymma n-oi creneHu Pn (rpymma
MEPECTAHOBOK), TOYCUHBIC TPYIIIBI cuMMeTpun. /Cp/

Pa3nen 6. Unast koHTakTHas padora

6.1 WunuBuayanbHble KOHCYIBTAIMH, TeKyIIHi KOHTpob /UKP/ 2 1,9 JI1.1 J11.2J12.2

6. POH/J1 OIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BH/10B OLICHOYHBIX CPEACTB

1. KonrposbHas padora: TeH30pHbIH aHAIN3
2. KonTponsHas paborta: BekTropHEIit ananm3
3. KontponsHas pabora: @opmynsl I'puna, CTokca.

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U UHBIE MAaTEPHUAJIbI 11 TEKy[IIeﬁ aTTeCTallun

Tumopsie 3aJlaHus IPEACTABJICHBI B TPUIIOKECHUN

6.3. TunoBble KOHTPOJIbHbIEC BOIIPOCHI M 3aIaHUA JIA l'lpOMe)KyTO‘ll—[Oﬁ aTrecTalumn

TunoBbIC 33 JaHUS IPEACTABICHBI B IPUIIOKCHUH,
Bompocs! k 3aderty:

1. IIpenern BeKTOpHOH (GyHKIMN CKATIPHOTO TIEpEMEHHOTO, GopMasbHBIe CBOiicTBa. HenmpeprIBHOCTE BEKTOPHOIH (DyHKIIMH
CKaJISIPHOTO MIEPEMEHHOT0.
2. IIpon3BoaHast BEeKTOPHOH (PYHKIIMHN CKAJIIPHOTO IIEPEMEHHOTO, BBIp)KCHHUE B KOOpAUHATaX. CBOWCTBA MPONU3BOAHOM.
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3. Tonorpad. I'eomeTpraeckuit CMBICT IPOU3BOIHOM BEKTOPHON (QYHKIMH CKAISIPHOTO IIEPEMEHHOTO.

4. TlonsaTue rmaaKol perynsipHoil kpuBoi. JnuHa xyru kpuBoil. JnuHa Ayru Kak HaTypaidbHbIH napaMeTp. [IponsBoanas
BEKTOPHOU (PyHKIIMH 110 HATYpaJIbHOMY IapaMeTpy.

5. BexropHas QyHKIHS ABYX CKAJSIPHBIX apryMeHTOB. YacTHBIE pom3BoAHEIE. [IoBepXHOCTE U (DOPMEI ee 3aTaHus.
OnemenTs! auddepeHnaaTbHON TeOMEeTPUN MOBEPXHOCTH: HOPMANU U KacaTeIbHbIE K TOBEPXHOCTH. IlepBast KBagpaTHIHAS
(hopMa OBEPXHOCTH U €€ IPHMEHEHHE.

6. CxasspHoe rrorte. [ToBepXHOCTH | JIMHUK YPOBHS CKaJISIPHOTO TOJsL. J{uddepeHnnpyeMocTsb CKaIIpHOTO OIS, TPaHeHT.
7. IIpon3BoHasl CKaISIPHOTO MOJs [0 HanpaieHuto. CBsA3b IpaJueHTa ¢ IPOU3BOJHOM 110 HANIPABICHHUIO.

8. Anrebpanueckre 1 FeOMETpUIECKUe CBOMCTBA rpaueHTa. BrIuncaeHus rpaieHTa U IpOU3BOIHOM 110 HAIIPABICHHUIO B
koopanHaTax. Cucrema obo3HaueHui ["amuIbTOHA.

9. BexropHoe nose. TuddepeHnupyeMocTh BEKTOPHOTO oIS, audhepeHIraIbHbIi onepatop. MaTtpuia
nmuddepeHnuaTbHOTO OnepaTopa B AEKapTOBBIX KoopAUHATaxX. [Ipon3BoAHASI BEKTOPHOTO MOJIS IO HANIPABICHHIO.

10. luBepreHIys BEKTOPHOTO MOJsl, CBOMCTBA, BEIUUCIEHHE B KOOpAUHATAaX. [I0TOK BEKTOPHOTo MOJIsl Yepe3 MOBEPXHOCTb.
Teopema ["aycca-Octporpanckoro. Beipaxkenue nuBepreHunu yepe3 notok. CoeHonaaabHble BEKTOPHOTO OIS U UX
MPU3HAKH.

11. PoTop BEKTOPHOTO IO, €r0 BhIPakKeHHE B AEKapTOBBIX KOOPAUHATAX U uepe3 raMuiIbToHnaH. dopmaabHble CBOKCTBA
potopa. Teopema CTokca.

12. IToTeHnMaNbHBIC BEKTOPHBIE MTOJIA. Pa3miuHble IpH3HAKA TOTEHINAIEHOCTH.

13. HexkoTopsre (opMymsl BEKTOPHOTO aHAIN3A: JUBEPIeHINS U POTOP BEKTOPHOTO MPOU3BEICHUS BEKTOPHBIX MOJEH.

14. HexkoTopsle popMysl BEKTOPHOTO aHANIN3a: TPAJUEHT CKAISPHOTO NPOU3BEIEHNUS BEKTOPHBIX HONeEil.

15. BerauciieHne qUBEpreHINH, pOTOPa U TPaieHTa B KPUBOIMHEWHBIX OPTOTOHABHEIX CHCTEMaX KOOPHHAT.

6.4. Kputepuu oneHuBaHUA

bamipHO-peldTHHIOBasT cUCTEMa OICHKH 3HAHHN CTYIACHTA M0 TUCIUTUIMHE BHICTPANBACTCS HA OCHOBE 0aTIOBOM OICHKH
Pa3MUYHBIX (OPM NESITENBHOCTH CTYIEHTOB. [IJIs1 OIIEHKH 3aUeTa CYMMHUPYIOTCS 0aJlTbl CEMECTpa U KOHTPOJIBHOM 3a4eTHOM
paboThL.

Ha 3agere BeImaeTcs 3aueTHas paboTa U3 5 3a7a4, B3ATHIX H3 BAPUAHTOB KOHTPOJIBHBIX padoT, KaX10€ 3aJaHNe OLICHHBACTCS
B 8 6amtoB. Kpome ToTO, BRITASTCS OMH TEOPETHUECKHIT BOIIPOC U3 CIIHCKA BOMPOCOB. [orydeHHbIe Oaibl CyMMHPYIOTCS ©
OasutaMu, MOJTy4eHHBIMH 33 IPAKTUIECKUE 3aHATHS 1 KOHTPOJIBbHBIE Pa0OThL. 3a4eT BHICTABISETCS OT 75 OayUIoB.

Ha xoHTponbHBIX paboTax Nel, 2 cTyAeHTY mpeasiaraercs pelinTh Be 3a1a4r, Ha KOHTPOJIbHOH paboTe Ne3 - Tpu 3anaun.
KonTtpomnbHast paboTa, BHIIOJHEHHAS CTYICHTOM, OIICHUBAETCS IO 8-MHU OabHOI IIKaJe, PYKOBOACTBYSICH IIPH 3TOM
CIICAYIOIUMH KPUTEPUIMHU:

CTyzaeHT moJiydaeT Ha KOHTPOJIBHBIX padoTax Nel, 2:

8 DaiIoB, ecy NPaBHIBHO U C TIOSICHCHUSIMH PEIICHBI JIBE 3aJa4H;

6-7 GaJJIOB, €CIIM PEIICHBI JIBE 33/1a4H, HO €CTh HECYIIECTBCHHBIC OITHOKH;

5 6aIoB, €CIU PEIISHBI TPH 3aJauH, HO €CTh OIINOKH;

4 6aJIoB, €CIU MPABUIBEHO U C MOSICHEHUSIMU PELICHBI IBE 3a1a4H;

3 GaJyuta, ey PenIeHbI JABE 3a7a4H, HO €CTh ONTHOKH;

2 Ganta, ecv pelieHa OJJHa 3a/1a4a;

1 Gasut, ecy YaCTUYHO pellieHa OJHa 3aJaya.

CTyeHT mosiydaeT Ha KOHTPOJIbHOM pabote Ne3:

8 6ayIoB, €CITU MPABWIBHO U C TIOSICHEHUSIMH PEIICHBI TPH 3a/1a4H;

7 6annoB, €Cliv pelIeHbI TPH 3329, HO €CTh HECYIIECTBEHHBIE OIINOKH;

6 6aIoB, €ciy pEIICHBI TPH 33J1a4H, HO €CTh OLTHOKHY;

5 6aIoB, €CITU MPABWIBHO U C TIOSCHEHUSMU PEIICHBI JBE 33]1a4u;

4 Gaa, eCITv pelleHbl IBE 3a]a4d, HO €CTh OIIHOKH;

3 GaJuta, ecM pelieHa OJHa 3a1a4a;

1-2 Gami, eciiu 4YaCTUYHO pelleHa OJIHa 3a/1ava.

Teopermueckuil BOIIPOC OLIEHUBACTCSI MAKCUMYM Ha 3 0aiia 1o cIeayromei mKane:

3 6anna - TeopeTuueckoe cofiep:kaHue Kypca OCBOEHO IOJHOCTBIO 6€3 MpoOEeIoB UK B LIEIOM, UM OOJbILIEH YacThIO,
HEoOX0ANMBIe IPAaKTHYECKIE HABBIKH PAOOTHI C OCBOCHHBIM MaTepraiioM chOpMHUPOBAHEI MIIM B OCHOBHOM C(h)OPMHPOBAHEL,
BCE MJTH OONBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil mporpaMMoil yaeOHbIX 3aJaHNH BEIITOJIHEHBI, OTACTBHBIC U3
BBIITOJTHEHHBIX 3aJaHUH COAEPKAT OIUOKY;

2 6anna - Teoperndeckoe coliepkaHie Kypca OCBOCHO B LIETIOM 0e3 Ipo0OenoB, HEOOX0IMMBIC TPAaKTHUECKIE HAaBBIKH pabOTHI
C OCBOCHHBIM MaTepHaioM B OCHOBHOM C(hOPMHPOBAHEL, IIPEIYCMOTPEHHBIE padodeil yaeOHOH IporpaMMoit yaeOHbIe
3aJaHUs BEIIOJTHEHHI C OTCIBHBIMU HETOYHOCTAMH, Ka4eCTBO BBIIOTHEHHUS OOIBITMHCTBA 33 JaHNI OIIEHEHO YHCIIOM
6as1oB, ONIU3KUM K MAKCUMYMY.

1 6an - TeopeTnyeckoe coziep>kaHue Kypca OCBOSHO OO0JIbIIEl 4acThio, HO MPOOEIbl He HOCAT CYIIECTBEHHOTO XapakTepa,
HE00X0JNMBbIE
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3HaTh HEOOXOANMBIII MUHUMYM

NPaKTUYECKHE HAaBBIKH pabOTHI ¢ OCBOGHHBIM MAaTEPHUAIOM B OCHOBHOM C(hOpMHPOBAHBI, OOJIBIINHCTBO NPEIYCMOTPEHHBIX
paboueil yaeOHO nporpaMMoi y4eOHbBIX 3aJaHHi BBIIIOHEHBI, OT/ACIIbHBIC U3 BBIIOJIHEHHBIX 3a/laHUH CO/lEpIKaT OIIHOKH.
0 6amoB - Teopermueckoe coepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOMMMBIe HABBIKH pabOTHI He COPMUPOBAHEI HITH
copMHUPOBAHBI OTACIBHBIC H3 HUX, OONBIINHCTBO IPEAYCMOTPEHHBIX pabodeil yaeOHOI mporpaMMoil 3aaHuil He
BBITIOJIHEHO JIMOO BBIMOIHEHO C TPYOBIMU OIIMOKAaMH, KAYeCTBO MX BBITIOJHEHHS OLICHEHO YHCIIOM 0alIoB, OIM3KUM K
MHHUMYMY.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 |Topnau b. A. TenzopHas anredpa U TEH30PHBIN aHATHN3 CaHkT- 9BbC
(https://e.lanbook.com/book/211781) [etepOypr :
Jlanb, 2022
JI1.2 | Bonkosa B. 1., BexTopHbIil 1 TEH30pHBIH aHaNIU3: yueOHOE ocobue (Kype CrtaBponods : 9BC
3akunsH P. I nekui) : Hanpasienue noarotosku 103.03.02 dusuka: kype Cesepo-
JIeKUnn Kaskasckuit
(https://biblioclub.ru/index.php?page=book&id=712318) DenepanbHbIi
YHUBEPCHUTET

(CK®DY), 2022

7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa

ABTOpBI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Mak-Konnen A. /., | BBeneHue B TeH30pHBIN aHAJIN3: HAyYHAS TUTEpATypa Mocksa : T'oc. 9bC
Kopenes I'. B. (https://biblioclub.ru/index.php?page=book&id=116257) W31-BO (PU3UKO-
MaTeMaTH4eCKOH
JHT., 1963
J12.2 BekTopHBIN ¥ TSH30PHBIH aHAN3: KypC JICKIUA: yIeOHOe CraBponods : 9bC
nocobue Cesepo-
(https://biblioclub.ru/index.php?page=book&id=562699) Kaskasckwuii
denepanbHbINA
YHUBEPCHUTET

(CK®Y), 2018

7.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

01 |DOnekrponHas HH(GOpMaLMOHHO-00pa3oBaTenbHas cpena http:/de.ifmo.ru/--books/0051/8/8 1/81 obf 1.htm

32 | OO6pa3oBaTenbHBIM MaTeMaTHYECKUH calT http://www.exponenta.ru/

33 | Caifr no BhIcHIEil MaTeMaTHKE IS 3a09HUKOB M HE TOJIBKO http://mathprofi.ru/

24 | Caiit matemaTtnueckoro Qaxynprera YenlV http://www.math.csu.ru/?
option=com_content&view=article&id=82&Itemid=73

7.3 llepevyenb UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

LMS Moodle

Adobe Reader

OpenOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIC CUCTEMbI

Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nanusix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — PexuM nocryna: 1uid 3apeructpup. nons3osateneil Yenl'V. — TekcT : 31eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOYJISA)

JIIIH peam3annuu JUCHUTUINHBI UCIIOJIB3YIOTCA y‘Ie6HBIe AyOIUTOPHUU JJIA TPOBEACHUA 3aHATHI JICKIIMOHHOT'O THIIA, 3aHATUH
CEMHUHAPCKOI0 TUIla, IPYNIIOBBIX U UHAUBUAYAJIbHBIX KOHCyHLTaHPIﬁ, TEKYLIETO KOHTPOJIA 1 HpOMe)Kyl“O‘IHOﬁ aTTCCTalluu, a
TAKXKC IMOMCIICHUA 1JIs CaMOCTOSITeILHOM pa6OTBI.
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Jlnist ipoBeieHus 3aHATHI JTEKIIMOHHOTO THITA ITPEAJIaraloTcsl HAOOPHI IEMOHCTPAIHOHHOTO 000pyIOBaHNS U y4eOHO-
HAIISAHBIX TOcOOuMit: nudpoBbIe 00pa30BaTENbHBIC PECYPCHI (MYIbTUMEIUHHBIC IPE3CHTALNH 10 HEKOTOPHIM TeMaM
JEKIMI), pa3andHble (OPMBI HATTISTHOCTH (PUCYHKH, TAOIHIIBI, CXEMBI U T.1). JJ1sl NpOBeeH s 3aHATUH JISKIMOHHOTO THIIA
HCIIOJB3YeTCs IEPEHOCHOE U / MM CTallMOHapHOE MYJIbTUMEIUIHOE 000pyI0BaHNe (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKHU) B
ayIUTOpUsX 1-T0 U JIeKHUOHHOTO KopiycoB Uenl'V.

JIns ceMUHAapCKUX 3aHATHIT NCTIONB3YIOTCS ayANTOPHUH OCHAICHHBIC OOBIYHON TOCKOH, TTapTaMH, IIEPEHOCHBIM
MYIBTUMEIUHHBIM U ayAin0000pyI0BaHUEM (B CITydae HEOOXOAUMOCTH).

[MomereHust I CAMOCTOSATENHHON paOOTHI: SJEKTPOHHBIN YNTANBHBIN 327 HaydHO! OubnroTeku Yenl'Y (aymuropus 206)
JUTS CAMOCTOSITENILHON pabOTHI CTY/AE€HTA, OCHAIIIEHHBIM MEPCOHANBHBIMU KOMITBIOTEPAMH, MYITbTUMEIUIHON anmnapaTypoii. B
ayIUTOPUsIX 00eCIeueH NOCTYI K Pa3iIMIHON CIIPaBOYHOM JINTepaType, SHIHUKIONEANSIM, OMOIHorpaduuecKuM 1
MIOJTHOTEKCTOBBIM 0a3aM TaHHBIX, HH(OPMAIHOHHEIM pecypcaM «HTepHeT».

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

VY4eOHBIH Kypc CTPOUTCS TAKUM 00pa3oM, YTOOBI CIOCOOCTBOBATH CO3AaHHIO Y CTY/ICHTA MTOHATHHHO-TEOPETHYCCKOTO Sapa
1 Pa3BUTHIO MPAKTUYECKOTO HABBIKA PEIICHUS MATCMAaTHICCKHX 3a/1ad.

JIJist yCIEIHOTO YCBOCHHUS MaTepralia CTYICHTY HEOOX0UMO MOYIUTh JTOCTATOYHOE KOJIMYECTBO OAJIOB 110 CIICAYIOIINM
dbopmMam oOyueHHS:

1. Jlekmounas opma, KOTOpast MPEANoJIaraeT MOCCHCHHE i KOHCIEKTUPOBaHKE JICKIUH. JIEKIIMOHHBIE 3aHATHS MOTYT
MPOBOAUTHCS KaK B KIIACCHYCCKOM (hopMe, MPEANOIarariiee YCTHOS H3JI0KEHHE MaTepralia MpernojapaTeacM 1
KOHCIICKTUPOBaHHEM MaTepualia CTYICHTaM, TaK 1 (JOpMe CeMUHApa, CTyICHTaM MpPeIaraeTcsi COBMECTHOE PEIICHUE
TEOPETHYECKHX 3a]ad IIPH BO3MOXKHOH OMOIIHN TIperogaBatels. Kpome Toro, 9acTh JEKIUA COPOBOKIACTCS
HWHTEPaKTHUBHBIME MaTepUalaMH JUIS JIYYIIEro NOHMMAaHHS TEOMETPHUYECKO HHTEPIPETAIIMU MaTepHaa.

2. TIpakTr4ecKue 3aHATHs IPEINOJIATACT MOCCIICHUE UX CTYICHTOM, MOJIydeHHEe 0AIIOB 32 MOCEIIAEMOCTh U BBIIOJIHCHHE
KOHTPOJIBHBIX padoT.

CamocrositenbHast paboTa IpeIoIaracT BEIIOIHCHNE TOMAIIHNX 3aaHui CTYASHTOM. JIJIsl MX BBIMIOJIHCHHUS CTYICHTY
HEOOXOMMO HCIOIb30BAHNE U M3yUCHHE JTUTEPATYPHI 10 3aJaHHOM TEME B TOTIOJHEHHH K MATepPHAIaM MPAKTHYCCKUX
3aHsATHH. JlomairHue paboThl colepkaT oT 3 10 5 3a1a4 Mo 3aJaHHO# Teme. BrIgarorcst mocie Kax1Ioro NnpakTH4ecKoro
3aHATHA. MaTtepuain KaKIoro PaKTUIECKOTO 3aHATHUS MPEICTABICH B DJICKTPOHHOM BHJIC Ha CaliTe MaTeMaTHIECKOTO
(hakynpreTa http://www.math.csu.ru u B BUIIe TBEPIBIX KO, KOTOPBIE CTYACHT MOYKET IOJTyIUTH 10 >KEITAHHIO.

B x0/1¢ 0CBOCHUSI AUCHUTLTHHBI IPUMEHSIFOTCS CICAYIOMINE HHPOPMAIIMOHHBIC TEXHOJIOTHU:

L. CraiioBble IPE3EHTALUH JEKIHH 10 HEKOTOPHIM TeMaM JUCLHUIIIMHBL (IO YCMOTPEHUIO MperojaaBaTens, He
MeHee 6 9acoB).

2. JIMCTaHIIMOHHBIE KOMIIBIOTEPHBIC TECTHI, pa3MEIIeHHbIEe B IporpaMMHON o6ostouke MOODLE.

3. Opranu3anusi OHJIaiH KOHCYAbTAUUI M KOHCYAbTALUI C MCIONb30BaHUEM DJICKTPOHHOM MOYTH U GOPYMOB B

COLMATIbHBIX CETSAX.

B cnysae npuMeneHus Tpu 00y4eHUH AUCIUTUTMHEL SJIEKTPOHHOTO 00Y4YEHS, TUCTaHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH O0IIeHHE 00YJarOMUXCsI U MIPEHOoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH (OHNIAHH-IeKIUN
(BeOMHAPBI), 4aThl, BUICO-KOH(EPEHINH 1 AP.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa JMCTaHIMOHHOTro 00y4enns Moodle,
MSOffice365, popymbl, FMEKTPOHHAS TT0YTA U IIP.).

IMTpu 0Oydennu IHI C OTPAHNYIEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI JJICKTPOHHOE 00ydCHHUE, TUCTAaHIIHOHHEIE
o0Opa3oBaTenbHbIE TEXHOIOTUH MpeIycMaTPUBAOT BOSMOXKHOCTD IIpUeMa-Tiepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanm3amust qUCIUIUIMHEI ¢ TPUMEHSHHEM 3JIEKTPOHHOTO 00YJIeHHs, TMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 30, JOT) ocymiecTBusieTcs Ha 0OCHOBaHUHU «I10JI03KeHUS 0 peann3ali OCHOBHBIX U JOTIOIHUTEIBHBIX 00pa30BaTeIbHbBIX
HPOrpamMM C IPUMEHEHHEM DIIEKTPOHHOTO 00y4eHHs U AUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (heiepaibHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeFHOM YUPEXKICHUH BEICIIETO 00pa3oBaHus «UesIOMHCKUH rocynapCcTBEHHBINA
yHHBepcHUTeTY, «I10707keHNs 0 TopsAAKe 3aUeTa 00YJIAIONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpamMMam Beiciiero oopasosanus B ®I'6OY BO «Yenl V» pe3ynbTaToB OCBOSHHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pa30BaTeNbHYIO NEATEILHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUUILINH (MOJYIei!), IPAKTHK, JOMOIHUTEIbHBIX
00pa30BaTeNFHBIX MPOTPAMM) IMTOCPEIICTBOM IJIEKTPOHHON MH(POopMaImoHHo-00pa3oBaTenbHOl cpenst T HBOY BO
«Uenl'Y». B uckmoauTenbHbIX cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3auy 00pa3oBaTeNbHON IESITeTbHOCTH C
npumMenenreM 30, JIOT Moryr npuMeHsTh KOMIIOHEHTBI, He BXOSIINE B IIEPEUCHb IIEKTPOHHOH MH(POPMaMOHHO-
00pazoBaTeNBHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHne JUCHUIUIMHBI HWHBAJIWAAMW W JIMOAMA C OrPAHWYCHHBIMH BO3MOXXHOCTAMU 3J0POBbS  OCYIICCTBIIACTCA

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouas nmporpamma JUCHUIUINHEL "BeKTOpHEIH 1 TEH30pHBII aHaIM3" 10 HAIPAaBICHHUIO OATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 10
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

WCIIONIb30BAaHUEM CIEIHATBHBIX TEXHWYECKHX CPEICTB M WH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTAaBIIEMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHMIO MHBAJIHMJIOB U JIMI C OIPaHMYECHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V 1o
3anpocy oOydatomerocs (MOOWIbHBIC CHELMAIbHBIE TEXHHMYECKHE CpEICTBa Ui JIMI C HAapYIICHHSAMH 3pEHHS H C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAITMOHHBIC TEXHOJIOTHH).

IMpu HEOOXOAMMOCTH I OOYJAIOMMXCA C HApPYIICHUSIMU 3pEHHS Ha pabodnmx MecTaxX AT HMPOBEACHHS MPAKTHYECKUX WIN
JTa00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE INPOrpaMMHOE obOecreyeHHe (IporpaMma pedeBOW HaBHIalWW,
pedeBbIe CHHTE3aTOPHI, SKPAaHHEIC JIYIIH).

B yueOHple ayguropmm obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYN Ui OOYJaroIMXCsl C HMHBAIMAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHUYEHHBIMU
BO3MOXHOCTSIMH  37I0POBbs, IPELyCMAaTPUBACTCSI COOTBETCTBYIOIIEE KOJIMYECTBO MeECT JUIi OOydarolUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUINIMHBI WHBAJIHIAM H JIHIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 30POBbSl IPEIOCTABISETCS AOCTYI K
NEYaTHBIM HCTOYHHMKAM, MMEIONMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CENMATIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIHANBHBIX TEXHHYSCKUX W MPOTPAMMHBIX CPEICTB K 3JICKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMeHTa B (hoHIIe HayaHOU OnbmmoTekn Yenl'Y win 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
YueOHO-METOANUEeCKIe MaTepHaibl A OOYy4alomMXCsl M3 YMCIa WHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPEIOCTABIAIOTCS B (OPMAX, aZaNTUPOBAHHBIX K OTPAaHWYCHUSIM HX 30POBbS M OCOOCHHOCTSIM BOCIIPHSTHS
nHpOpManHHL.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCHUILIMHBI MOXET OBITh YaCTHYHO HIIH
MOJIHOCTBIO OCYIIECTBIIEHO € UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBepeHWH TPOMEXYTOYHOH AaTTECTAIlMH 110 JTUCIHUIUIMHE OOYJAIONMMCS C HHBAIWAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEINBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/IMBUIYaJIbHBIX OCOOEHHOCTEH MHCTPYKIMH O IOPSIKE IMPOBEIACHMS NPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB M
BO3MOXXHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMITbIOTEpE, MUChMEHHO Ipudrom bpaitns, ¢
HCITOJIF30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNbTATOB OOy4eHHS HHBATHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
37I0pOBBSI TIPEAYCMAaTPUBACTCSl MCIOJIL30BaHUE IpenocTaBieHHbIX Yen'Y mnm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipym HE0OXOIMMOCTH HWHBAIMIAAM W JIHIAM C
OTPaHWYIECHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI IIPEIOCTABISCTCS JIOMOJIHUTENBFHOE BpeMs Ul MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
NpOoLEypa OLICHUBAHUS PE3Y/ILTATOB 00YUESHUS 110 JUCHUILIMHE MOXKET POBOMTHCS B HECKOJIBKO ITATIOB.

© ®I'BOY BO «Henl'V»




KoHTponbHasa pabota TeH30pHbIN aHaNu3

ITpamep 1. [lponssecTn cBepTKY TEH30PA [0 NEPELIM JIBVM HHICKCAM
(1 4 1050 5
%k =\ 9 9012 3 6

ITpunvep 2. HaiiTn KAHOHHHECKH BHJT B COOTBETCTEY OITHIT OPTOHOP-

MHPOBAHHEIH DAZHC 1715 CHMMETPHYHOTO TEH30PA, 38JIAHHOTO B HEKOTOPOM
OPTOHOPMHPOBAHHOM DasHce MaTpHIe

17 —8 4
A=|-8 17 -4
1 —4 11

KoHTponbHana pabota BeKTOpHbIN aHanu3

BapuaHt 1

IIpumep 1. llyers BexTopn Dasnca UMeT KoopauHaTh ey = (1,4),
ez = (2,4). BeiaucnTs MATPHILY METPHYECKOTO TEH30DA ;.

Ipumep 2.
[Ivers eq.e2 Dazuc u e] = ej —ez, e] = —2e; +3ez— Apyroii
Dazme. Haiirn npeobpazoBanne conpaxeHHOro 0a3Mca M KOOPJIHHAT KO-
pexTopa £ = el — 2

BapuaHT 2
Ipunmep 1.
B pexapropoii cucTeMe KOOPIHHAT BEKTOP V HMEST KOOPHHATEI V =
(1,1). BeidueanTs ero KOOpIHHATEL B NOJISPHOH CHOTEME KOOD/IHHAT.

IIpumep 2.
[Iyers B 0D1acTH, ONpene/IeHHOH HEPABEHCTBAME —00 < u < oo, () <
T ¥
v < 2w, 3aJIaH MeTPHYeCKHI TeH30D gy = goo = 1/v5, g3 = go; = 0.

Brranennre cumeonnl Kpucerodwpens nepeoro u Broporo pojga U HARTH
reoIesnHeckKHe.



KoHTponbHaa pabota Popmynbl NpuHa, CToKca
BapuaHt 1
Mpumep 1. B
HalTH 1MHHY KPHBOH BHHTOBOH MTHHHUH L. 3aJJaHHOH MapaMeT-

pHUeCKH X =acos’, y=asint, z=at npu t€|04x|ua=0.

Mpumep 2.

HaiiTi KOOpIHHATEI [IeHTPa MacC BHHTOBOH THHHH

x=acost, y=asint, z=at upu te[0.47] u g1 p(x, y,z) = x°.

BapuaHTt 2

Mpumep 1.

BEIUHCIHTE J = cf:(_vz ~ :z)dx + (:r2 + :2) + (_:n;:2 + _1;3)_‘
C
rie C - xpuBas x° + y% + 2% =4x, x> + % = 2x (c z > 0). mpoGeraeMas Tax,

. 2 2 2 "
UTO OTpaHHYCHHAA Ha BHCOIHCH CTOPOHEI c@epm X +y +ZI° = 4x e& HaH-
MEHBIIAad 001acTE OCTAeTCA CIIeRa.



22.03.01 MarepuanoBejeHHe H TEXHOJOIHU MaTepuanos, Hanpasiaennocrs (mpoguiin)
duzuKo-xuMus npoueccoB u matepuaios, PII/I "BexropHblii u TeH3opHblii ananau3", 2025 r.u.,
o4Has ¢opma 00yueHHsn

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM COBETOM (hU3NUECKOTO (aKyabTeTa

ITporoxon 3aceganus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun
3acenanuem kadeapbl BLIYUCIUTEIHHOH MeXaHUKH U MHPOPMAIMOHHBIX TEXHOJIOTHIi
[Tporokon 3aceqanust Ne 6 ot 30.01.2025

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) M.B. [Inexanosa

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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