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KA®EJIPA MaTeMATHKU U (PU3MKHU

PacnpeneieHue 4acoB JUCHUILIMHBI 10 ceMeCTpaM / KypcaMm

Kypc 4

Bun 3ansTuit v | PII Hroro
Jlexnun 2 2 2 2
JlaGoparopHbie 6 6 6 6
Hroro ayn. 8 8 8 8
KonTakTtHas paborta 8 8 8 8
Cawm. pabora 9% |96 |96 |96
Yacsl Ha KOHTPOJIb 4 4 4 4
HUroro 108 [ 108 | 108 | 108

OCHOBAHHME

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[IporpamMmmy coctaBmii(u): KaHa. TexH. Hayk, Jlekan, Jlonckux Cepreit AnekcaHapOBUY

3aB. kadempoii: Gupcona C.A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | ®opmupoBanre y OOydYarommxcs 3HAaHWH 00 OCHOBHBIX OINEpAlMSAX HAN CKALIPHBIMA ¥ BEKTOPHBIMH IIOJISIMH,
UCMONB3YEeMBIX B MAaTEMaTH4ecKod (U3MKe, MPUMEHSACMBIX B OOINCH M TEOpPEeTHYSCKOH (H3MKe, a TaKKe HABBIKOB
MaTeMaTHYeCcKOi MOCTaHOBKH M PELICHHS Pa3IMYHbBIX (GU3MUCCKUX 3a/1a4.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

[IKO-3: CnocobeH peaan30BBIBaTh OCHOBHBIE 001[e00pa3oBaTeIbHbIE IIPOrPaMMBI PA3TIMIHBIX YPOBHEH M HAIIPABICHHOCTH C
HCTIONIB30BAaHIEM COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUII B COOTBETCTBUH C aKTyalbHON HOPMATUBHOM 6a3oit

[IKO- OcymecTBisieT 00y4eHHe y4eOHOMY MpeMETy Ha OCHOBE HCIIOIb30BaHUs IPEIMETHBIX METOIUK U COBPEMEHHBIX
3.1: 00pa3oBaTeNbHBIX TEXHOJIOTUH

ITKO- OcymIecTBIISICT NEarOrnIecKyo MOANCPKKY U CONPOBOXKAECHHE 00YYAOMINXCS B MPOIECCE TOCTHKEHUS

3.2 METAapEeAMETHBIX, IPEIMETHBIX U IMUHOCTHBIX PE3YJIbTATOB

TIKO- ITpumenseT npeaqMeTHBIC 3HAHUS TPH peaTH3anuy 00pa3oBaTeIbHOTO IIpoIecca

3.3:

[IKO- OpraHusyeT AesTeabHOCTh 00yUaroIUXCs, HaPaBICHHYIO Ha Pa3BUTHE HHTepeca K y4eOHOMY MpeIMETy B paMKax
3.4: YPOUHOH ¥ BHEYPOUHOH NESTEIbHOCTH

ITKO- VYdacTByeT B IPOCKTUPOBAHUH PEIMETHOH cpebl 00pa3oBaTeIbHON IIPOTPaMMBI

3.5:

B pe3yabraTe 0cBOCHHS JUCHMILIUHBI 00y4AIOIIMIICH HOIKEH:

3HaTh:

CTIOCOOBI TTOWCKAa B COBPEMEHHOM HWH(OPMAIIMOHHOM IIPOCTPAHCTBE HEOOXOMMMOW HMH(MOPMAIWM IMPUMEHHUTENFHO K IIEPEYHIO
pemaeMsbIx 3a1a4 (cootHeceHo ¢ uuaukaropamu [1KO-3.1 - TIKO-3.5);

OCHOBHBIC Tallbl Pa3BUTHS (PU3NKH M COBPEMEHHOE COCTOSHUE, OCHOBHBIE MOJEIH, UX JOCTOMHCTBA M HEIOCTATKH, MEPCHEKTHBEI
pazBuTHs (cooTHeceHo ¢ unaukaropamu [1IKO-3.1 - ITIKO-3.5);

MaTeMaTHYecKnil anmapar (U3NKH W OCHOBHBIC (pyHIaMEHTATbHBIC (DPU3MYECKHE 3aKOHBI U TEOPHH (COOTHECEHO C WHIMKATOpaMHU
[TIKO-3.1 - [TKO-3.5).

YMeTh:

IPUMEHSTh COBPEMEHHbIE TEXHOJIOTHH IOIydeHHs W 00paboTku mH(popMmarmu, 3(h(HEeKTUBHO HCIONB30BaTh TEXHOJIOTUH H PECYpCHI
Hurepner (cootHeceHno ¢ unaukaropamu [1KO-3.1 - TTKO-3.5);

HaXOJWTh HEOOXOIUMYI0 HH(OPMAIUIO TPHMEHHUTEIBHO K IEPeYHI0 peIlacMbIX 3am1ad (CooTHeceHo ¢ mHAukaropamu I1KO-3.1 -
[IKO-3.5);

OOBSICHATH pa3iuyHble (QU3MYECKHE SIBICHUS W IIPOLECCHl C NPUBJICYEHHEM allapara MareMaTuuecKod (H3WKH, OOBSICHATh HX
BIIMSTHUE Ha OKPY KAIOIIYI0 IPUPOY U uenoBeka (cooTHeceHo ¢ nHaukaropamu [TIKO-3.1 - TTKO-3.5).

Bnagern:

MO pa3paboTKe Y4eOHO-METOAMYECKUX MATePHANOB Ui IIKOJIBHOTO Kypca (usuku (cootHeceHo ¢ mHamkaropamu [TKO-3.1 - TIKO-
3.5);

noiy4yeHus: WH(pOpMaluu, CBSI3aHHOH C 3aKOHOMEPHOCTSMH TPOTEKaHWs (PU3HYECKHX TIPOLECCOB M SBICHUH (COOTHECEHO C
unaukaropamu [1KO-3.1 - TIKO-3.5);

pemIeHus 3aJa4 IO pa3IMYHBIM pasjgesiaM (H3WKH M aHalu3a IMOJTYyYeHHBIX pelIeHHd (cooTHeceHO ¢ mHAmKaropamu I1KO-3.1 -
ITKO-3.5);

cUCTeMOW 3HaHWii O (yHIAMEHTATBHBIX (U3MYECKUX 3aKOHAX, TEOpUSAX M HUX POIM B PA3BUTUH COBPEMEHHBIX TEXHOJOTHH
(cootHeceno ¢ unaukaropamu [TIKO-3.1 - TIKO-3.5).

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

Pa3nen 1. OcHOBBI MaTeMaTH4eCKOW TEOPUH MOJISI

Bup 3ansrus / Cemectp /| KommuectBo

pa6otsl / popma ITA Kype 4acoB Komnerernmun

Ne HaumeHoBaHHe TeMbl, KPATKOE CONEPKAHHE

IIKO-3
[IKO-3.1
CxamsspHoe mone. I[IpomsBogHas 1o HampaBieHuto. I[loBepxHocTH U [IKO-3.2
JlexuuoHHbBIE 3aHATHS 4 2
JMHUU ypOBHS. ['paqueHT CKaaspHOro Mo I1KO-3.3
I1IKO-3.4
I1KO-3.5

1.1

IIKO-3
I1IKO-3.1
4 2 I1KO-3.2
I1KO-3.3
I1IKO-3.4

JlaGoparopHble
3aHATHS

1.2 | Beenenne B Mathcad.




I1KO-3.5

1.3

CxansipHoe none.I' pagueHT cKalnspHOro mois

JlaGoparopHble
3aHSATHSA

IIKO-3
ITIKO-3.1
I1KO-3.2
I1KO-3.3
I1IKO-3.4
ITIKO-3.5

14

BexTopnoe nosne. /luBepreHuus 1 poTop.

JlaGoparopHble
3QHSITHS

IIKO-3
IKO-3.1
I1KO-3.2
I1KO-3.3
IIKO-3.4
I1KO-3.5

1.5

OCHOBBI MaTeMaTU4ECKONH TEOPUH OIS

CaMocTosTeabHas
padota

IIKO-3
ITIKO-3.1
I1KO-3.2
I1KO-3.3
IIKO-3.4
ITIKO-3.5

96

nOJll"OTOBKa K npome)xyTquoi’l arTeCTauuu

3auer 4

IIKO-3
I1IKO-3.1
I1IKO-3.2
I1KO-3.3
I1IKO-3.4
I1IKO-3.5

4. ©OHJ]I OHEHOYHBIX CPEJICTB

CrpykTypa u cojepxaHue (OHAAa OLEHOYHBIX CPEACTB IJIsi MPOBEACHHS TEKYIIETO KOHTPOJS M MPOMEKYTOYHOH arTecTaluu
npezncrasiaeHsl B [Ipunoxenun 1 k pabouelt mporpaMMe TUCHUIUIAHBL.

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. YueGHble, HAYYHbIE 1 METOTUYECKHE U3TAHUS

ABTODEHI, Bubmmotexa /
3arnaBue UznarenscTBO, TOA
COCTaBHUTENU Konuuectso
1 Ouan 1O. C. MeToibl MaTEMaTUIECKON (PU3UKH Mocksa: Beicil. mkouia, http://biblioclub.ru/index
1966 .php?

page=book&id=220848

2 Bopomuukuii M. I1., COOpHHUK 33JaHHIi K TUTIOBBIM pacyeTaM H PoctoB-Ha-Jony: OxHs1il | http://biblioclub.ru/index
3yes B. H., KOHTPOJIHBIM paboTaM 10 MareMaTn4ecKuM benepanbHpIii .php?
Komaunrosa JI. K., JMCIHUIUIHHAM: y4eOHOe Tocooue yauBepecutet, 2009 page=book&id=240967
Mapxens 3. I,

Camryrnos H. E.
3 Ouam, 0. C. MeTopl MaTeMaTHIeCKON (PU3UKH Mocksa: Bricias mkona, 15 K.
1965
5.1. YueOHble, HAYUHBIE U METOANYECKHE U3TAHUS
ABTOpBL, Bubmmorexa /
3armaBue W3parenscTBO, T
COCTaBUTENH Konugecto
1 Kupssnos Mathcad 15/ Mathcad Prime 1.0 CII6.: BXB-ITetepOypr,
2012

2 I'punses 10. B., Metonbpl MareMaTn4ecKol (pU3MKK: yuyeOHOE Tomck: Db KonTeHT, http://biblioclub.ru/index
Munskos JI. JI., rocobue 2012 -php?
Tumuenko C. B., page=book&id=208645
VYmakos B. M.

3 AntynuH K. K. Mertozpl MaTeMaTuueckoii pu3nKu: yueoHoe Mocksa: [lupexkr-Menua, http://biblioclub.ru/index

nocobue 2014 .php?
page=book&id=240552

4 CyxuHOB, A. U., 3yeB, |Kypc nexunii mo ypaBHEHHSM MaTeMaTHYeCKOM PoctoB-na-Jlony: http://www.iprbookshop.
B. H., CeMeHHUCTBIH, (hu3MKYM ¢ IpUMepaMH U 3a1adaMu: ydyeOHoe MznarenscTBo FOx)HOTO ru/46989.html
B. B. nocooue (peﬂepa_]]LH()ro

yHuBepcurera, 2009

5 Jbsikonos, B. I1. Maple 9.5/10 B maremaruke, Gpusuke u Mocksa: COJIOH- http://www.iprbookshop.

00pa3oBaHUH ITPECC, 2017 ru/90431.html

6 Boncyn, A. 1., Metonbr MaremMaTn4eckol (pU3UKH: ydeOHOE Mumnck: Beiciretimmas 9 5K3.

I'ponckuit, A. U.

rnocooue

mkoja, 1988




5.2. HpO(l)eCCl/IOHaJ'leble 0a3bl JAAHHBIX U I/IH(l)OpMalII/IOHH])Ie CIIPpaBOYHBbIE CUCTEMbI

5.3. IlepeyeHb NPOrpaMMHOro odecredYeHust

FineRiader 9 corp
OpenOffice
SHnexc-nepeBogUUK

5.4. YueOHO-MeTOAUYECKHE MaTepuaJbl I oﬁyqamnmxcn C OrpaHUY€HHBIMH BO3MOKHOCTAMMU 310POBbS

I[Ipn HeoOXOAMMOCTH IO 3aiBICHUIO OOYYAMOMETOCS C OTPaHHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
Marepualbl NpeOCTaBISIOTCS B (opMax, aalTHPOBAaHHBIX K OrPaHMYEHHMSM 3/0pOBbsS W BocupusTus uHpopMmaumu. s nun c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina;, B medarHoid Qopme yBenudeHHbIM mmpudrom. s num ¢ HapyIICHHSIMH CIyXa: B
(opMe HIIEKTPOHHOTO IOKYMEHTa, B IedarHoi ¢Qopme. s U ¢ HapyMICHHSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B eUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJINHBI

IMomemeHus Ui BceX BHIOB pabOT, MPEIXyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUIGKTOBAaHBI HEOOXOIMMOW CHENHaTH3HPOBAaHHOMN
y4eOHOI MeOeTbIO M TEXHUUECKUMH CPEICTBaMU O0YUICHUSI:

- CTOJIBI, CTYTIbS;

- IEPCOHAITBHBIA KOMITBIOTEp / HOYTOYK (IIEPEHOCHOIT);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS TOCKa.

JlaboparopHble 3aHATUS TPOBOIATCS B KOMIIBIOTEPHBIX Kilaccax, paboune MecTa B KOTOPHIX 00OpYHOBaHBl HEOOXOJUMBIMH
JIMLECH3NOHHBIMA W/WIM  CBOOOJHO PpAacHpOCTpPaHSIEMBIMH IPOTPAMMHBIMH CPEICTBAMH W BBIXOJOM B MHTepHer, w/mimm B
CHENUATN3UPOBAHHBIX JTA00PATOPHSIX, TPEYCMOTPEHHBIX 00pa30BaTeIbHOM MPOTPaMMOIA.

7. METOAUWYECKHUE YKA3AHUS 1JISA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCIIUITJINHBI

Mertoamueckne yKa3aHUs 10 OCBOCHHIO UCIMILIMHEI IPEACTaBIICHEI B [Ipuoxxennn 2 k pabodel mporpaMMe JUCIUILUIAHEL.




®OH/J ONEHOYHbLIX CPEACTB

1 Onucanue noka3arteseii 1 KpUTepreB OLIEHUBAHUS KOMIIETEHIIMA HA PA3JIMYHBIX ITANaxX UX
(opMuUpOBaHUS, ONMUCAHHE KA OLIEHUBAHUSA

1.1 Ilokasarenu U KpUTEPUH OLICHUBAHUS KOMITCTCHIIHNA:

IIpunoxenue 1

3VH, cocTaBisromue
KOMIIETEHLIHIO

IToka3zaTenu
OIIEHUBAHUSA

Kpurepuu ornieHuBaHus

Cpencrsa
OLICHHUBAHUS

ITKO-3: CriocobeH peann3oBbIBaTH OCHOBHBIE 0011e00pa3oBaTeIbHbIE IPOrPaMMBbl Pa3IHYHBIX YPOBHEH 1
HAaIIPaBJIEHHOCTH C UCIIOJIb30BAHUEM COBPEMEHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHII B COOTBETCTBHH C aKTyaIbHOMN

HOPMaTHBHOM 02301

3namu: cIocOOBI MOUCKA B
COBPEMEHHOM
MH(OPMALTHOHHOM
MIPOCTPAHCTBE
HE00X0IUMOM
uHpOPMAaIIH
MPUMEHHUTEIHHO K
MePETHIO

pelaeMbIX 3a1ad;
OCHOBHBIE 3Tallbl Pa3BUTHUS
(bM3HKH U COBPEMEHHOE
COCTOSTHHE, OCHOBHEIC
MOJIEJIH, UX JIOCTOMHCTBA U
HEJIOCTATKH, MePCIIEKTHBEI
pa3BUTHS;
MaTeMaTHYeCKUH anmnapaT
(PU3UKHU 1 OCHOBHBIE
(dhyHIaMeHTaIbHBIE
(uznyecKre 3aKOHbI U
TEOpUH

Ymems: npumeHsaTH
COBPEMEHHbIE TEXHOJIOTHH
MOJTyYeHUS 1 00pabOTKH
HHPOPMAITHH,

3¢ HEeKTUBHO
UCIIOJIb30BaTh TEXHOIOTHH
U pecypchl

WHTepHeT; HaxoquTh
HEOOXOANMYIO
HH(POPMAIIHIO
MPUMEHUTEIHHO K
MEPEYHIO PelaeMbIX
3a7a4; OOBACHATH
pa3nJIHbIe

(usuyeckue sBICHUS U
IPOLIECCHI, C
MPUBJICYCHUEM aIapara
MaTeMaTH4ecKor (PU3UKH;
OOBSCHATH UX BIUSHHUE HA
OKPYXAIOLIYI0

MPUPOIY U YEIOBEKA.

ATtrecTanus 1o
COBOKYITHOCTH
BBITIOJTHEHHBIX paboT
Ha KOHTPOJIbHYIO
Aary,

BBITTOJTHEHHE
3aJIaHAN JUIs
CaMOCTOSITEIIbHOM
paGoThI

[NonHOTa M conepKaTeNFHOCTh OTBETA;
YMEHHUE MIPUBOIUTH IPUMEPHI; YMEHUE
OTCTAauBaTh CBOIO TIO3HUIIHIO; YMCHHE
MOJIb30BATHCS JOTIOHUTEIBHOM
JTUTEPaTypOH P MOATOTOBKE K
3aHATHSM; COOTBETCTBHE
MPEICTABICHHOM B OTBETAX
HHOPMAIIH MaTepuaiaM JeKIni 1
y4eOHOM JIUTEPATyphI TIO JAHHOM
TEMATHUKE, CBEICHHUSM W3
WHPOPMAIOHHEIX pecypcoB MHTepHET;
00beM BBITIOTHEHHOM pabOTHI ( TIOJHBIII,
HE TOJIHBIH 00BEM).

O — ompoc;

JIP —
nabopatopHas
paborta;

n3 -
WHIMBUTYaJIbHOE
3agaHue




Braoems: 1o pa3pabotke
y4e0HO-METOMUECKUX
MaTepPHAIOB IS
IIKOJILHOTO Kypca (BU3UKH;
MOTYYICHUS NH(POPMAITHH,
CBSI3aHHOM C
3aKOHOMEPHOCTSIMHU
MPOTeKaHMs (PU3MUSCKUX
MIPOLIECCOB U SIBJICHUII;
pelIeHHs 33129 TI0
Pa3NMUYHBIM pa3genaM
(hU3HKH 1 aHaTH3a
MOTYYCHHBIX PEIICHHUIA;
CUCTEMOM 3HaHuH 0
(hyHIaMeHTaIbHBIX
(U3NYECKUX 3aKOHAX,
TEOPHSX U X POJIH B
pa3BUTHH

COBPEMEHHBIX TEXHOJIOTHI

2.2 IIkajanl oneHNBaHUA:

Tekymuit KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHASI aTTECTAIMS OCYIECTBIIICTCS B paMKax
HaKOIUTENIbHOM OaibHO-peiTHHIOBOM cuctemsl B 100-0amibHOi 1mikane:

®opma
KOHTPOJIS —
3auet: 50-100
0aJoB —
3auteHo 0-49
0aJIo0B — HE
3a4TCHO

2 2 TunoBble KOHTPOJIbHbIE 32aHUSI UJIU UHBbIE MATEPHAJIBI, HEOOXOUMbIE /LISl OL[€eHKH

3HaAHMH, YMeHHIA, HABBIKOB " (n1M) onbITaAesATeIbHOCTH,
XapaKkTepU3yHIuX dTanbl GopMUPOBAHUS KOMIIETEHIIHI B MpoLecce 0CBOEHHUS
o0pa3oBaTeIbHOM NPOTrPaMMBbI

Bonpocsl k 3auery

1. Ckanspnoe nosie. IIponsBoanas no HanpasieHuto. [loBepxHocTH 1 TMHUM ypOBHS. ['pannueHT
CKaJIIPHOT'O TOJIS.

BexTopHoe nosie. JInnum BekTopHOTo noJs. [IoTok BEKTOPHOTrO MOJIsl Yepe3 MOBEPXHOCTD.
JuBeprenius BekTopHoro nojs. Teopema Octporpaackoro-I'aycca.

Hupkynauusa BekTopHoro noisi. Porop BektopHoro nosist. Teopema Crokca.

Omnepatop ['ammiibroHa. JluddepeninansHbie onepauy IepBoro mopsaKa.
JuddepenunanbHblie onepannu BToporo nopsaka. Oneparop Jlamiaca.

Krnaccudukanus BekTopHbIx nosei. Teopema pazioxenus ['eabmronbia.

. KpuBonuHelinble OpTOroHaJIbHBIE CUCTEMBI KOOpaAuHAT. KoopinHaTHbIE TOBEPXHOCTH U
nuanu. Koadduruentsr Jlame.

9. ['panueHT cKaJIIpHOTO MOJIS B KPUBOJIMHEMHBIX OPTOTOHAIBHBIX KOOPIMHATAX.

10.  [IuBepreHuusi BEKTOPHOI'O MOJIS B KPUBOJUHEHHBIX OPTOrOHAIBHBIX KOOPIWHATAX.

2

N WN



11.
12.
13.
14.
15.
16.
17.

Potop BekTOpHOTO 1Mo B KPHBOJIMHEWHBIX OPTOTOHAIBHBIX KOOPIMHATAX.

Omneparop Jlamaca B KpUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPIUHATAX.

[{unuHapruyeckas cucteMa KOOpIuHaT.

OcHoBuble U hepeHnnanbHbIe ONepaluy B IUIMHAPUIECKUX KOOPIMHATAX.

Coepuueckast cucremMa KOOpHHAT.

OcnoBuble U hepeHnnanbHbIe ONepauu B chepruuecKux KOOpAnHATaX.

Tune! muHelHbIX AU epeHInaNbHBIX YPaBHEHHH B YaCTHBIX MPOU3BOAHBIX BTOPOT'O MOPS/IKA

U UX TIPEJICTABICHHUE C IOMOIIBIO T PepeHITHAIBEHBIX OTIEPaTOPOB.

18.  BbIBOJ HEKOTOPHIX OCHOBHBIX YPaBHEHUH MaTeMaTHYCCKOM (PH3UKH.
JlaGopaTopHble 3aHATHS
Jlabopamopnas paboma Ne2.
[lanwi: ckansproe none U=F(Xx,y,z), mouxu Mo(Xo,Yo,2Z0) u M1(X1,Y1,21)
Haumu:
1) epaduenm cxanspnozo nons U=F(X,y,z) ¢ mouxe Mo(Xo,Y0,20);
2) npouzeoonyio nons U=F(X,y,z) 6 mouxe Mono nanpasnenuio om Mo k My;
3) npoussoonyio noas U=F(x,y,z) 6 mouxe Mono nanpaenenuio eé epaouenma;
4) yeon medxncoy epaduenmamu cxanaprozo nos U=F(x,y,z) ¢ mouxax Mo u M;.
Ne Mo(Xo, Yo, | Ma(X, Y1,
n/m U(X,y.Z) Zo) Zl)
1. X2y+xy32 '1,1,2 2,3,1
2. arctg(xyz) 1,-1,1 2,0,3
3. X3yz+xy2 1,1,3 3,'1,2
4, In(x2 + y2 +72) 1,1,-1 2,2,-2
5. | x2y +xyz 3,11 4,0,2
6. | In(x2 +y22) 1,-1,2 2,1,3
7. | xy+xy?z 2,2,1 51,1
8. | [xi+yi-z 1,1,1 1,2,3
9. | x24y2 472 _2xyz 1,-1,2 0,1,3
10.| In3X+2y +72) 11,1 2,3,4
11.| X’z —xy?’z 2,-1,1 3,1,0
12.| X*y+yz*-3 1,1,-1 3,-1,-2
13.| X?yz + xy’z? 1,1,2 34,1
14.| xX°y +xy’z 2,1,2 0,-1,2




NuauBuayanbHoOe 3a1aHUE

Hnousudyanvroe 3adanue Ne 1.

Ipogpuns.:

Kypc

epynna

D.U.0. cmyoenma:

el NS>

Lama evinonnenus UHOUBUOYATLHO2O 3A0AHUL.

Bapuanm (sapuanm, cosnadaem c nomepom no cnucky 6 Jcypraie spynnot)-

1. Haiimu 6€JIUMUH)Y U Hanpaesienue HauboOIbUWE20 UBMEHEHUS

gyuxyuu UM) = U(X, Y, 2) 6 mouke Mo(Xo, Yo, Zo).

Ne n/n U(x,y,z) Mo(xo, Yo, Zo)
15. Xyz 0,1,-2
16. x%yz 2,0,2
17. xy?z 1,-2,0
18. xyz* 3,0,1
19. x%y?z -1,0,3
20. x2yz? 2,1,-1
21. xy?z? -2,1,1
22. y2z — x? 0,1,1
2. Haitmu Hau6onbuyio niiomHoCms WUPKYIAUUU 6eKMOPHOZO0 NOA
da(M) =d(X, Y, 2) 6 mouxe Mo(Xo, Yo, Zo).
Ne n/n afx, y, z) Mo(xo, Yo, Zo)
1. x*T — xy?*] + 2%k 0,1,-2
2. xyl + yz] + xzk 2,03
3. xy?i + yz%] — x°k 1-2,0
4. xzl + z] + yzk 3,01
>. xyT + xyzj — xk -1,0,3
6. yzi — z%] + xyzk 2,1,-1
7. v — xyj + 2%k -2,1,1
8. xzl — xyz] + x%zk 01,1
9. xyl — y?z] — xzk 0,-2,1
10. xzl — y] — zyk 01,2
11. v — xy?] + 2%k -1,2,1
12. xyl — xy*] + 2%k 1-11
13. (x + )T + yz] + xzk 2,1,0
14. xyi — y*zj + 23k 40,1
15. X2yl — (y + 2)] + xzk -3,0,2
16. (x + y2)T + yz] — x%k 1,04
17. xzl — y] + yzk 0-1,4
18. Xyl — x] + yzk 2,2,2
19. (x + )i+ xyz] — xk 4,1,-3
20. (x — )T+ yzj — yk -4,1,0
21. (y — 2)i — 2] + xyzk 30,1
22. yzl — 22] + (x + y)zk 13,0




3a4yeTHBI KOHTPOJb BKIIOUaeT 1 TeopeTnyeckuii Bonpoc (opMHUPYIOTCS U3 TMPEICTaBICHHBIX
BOITPOCOB K 3a4€Ty), 2-X BBINOJHEHHBIX JJA0OPATOPHBIX padoT ((POpMUPYIOTCS U3 MEpEUHS 3aJaHU,
npe/CTaBICHHBIX B pasjeine JlabopaTtopHbie paboThl) U MHAWBUAYAIBHOTO 331aHus ((OpMHUpYyETCs U3
HepeyHsl 3aJaHn i, PEICTABICHHBIX B pa3/eiiec MHAMBUAYaILHOTO 3a1aHus).

Kpurepun oueHuBanmsi:

MaxkcuMaabHOE KOJIMUeCTBO OaioB 3a 3adetHoe 3amaanue — 100 (25 0amioB MmakcuManbHO 3a
TeopeThdecKre Bompockl, 50 6anioB MakcUMalIbHO 3a JabopaTopHbie paboThl U 25 OanoB
MaKCUMAJIbHO 3a MHAUBUYaJIbHOC 3aI[aHI/Ie).

Kpumepuu oueHuesanuAn 00HO020 meopemu4uecKozo eonpoca.

Kputepuu orieHuBaHUS TEOPETUYECKOIO BOMPOCa Bbannsl
W3noxxeHHbIi MaTepuand (aKTHUSCKH BEpeH, HaJMYhue TIYyOOKHMX HCUEPNBIBAIOIINX 3HAHUH;
MIPaBUJIbHBIC, YBEPEHHBIE ACHCTBHUS 110 MPUMEHEHUIO TOJTYYEHHBIX 3HAHUI Ha MPAKTHKE, TPAMOTHOE U 21-25

JIOTUYCCKHU CTpOﬁHOG H3JIOKCHHUEC MaTcpurajia Ipru OTBETC

Hannune TBEpabIX U JOCTATOUYHO MOJIHBIX 3HAHUW, NPABUIIbHBIE JEUCTBUS MO MPUMEHECHHUIO 3HAHUM Ha

MIPAKTUKE, YETKOE M3JI0KEHHE MaTepuasa, JOIyCKalOTCs OTACIBHBIE JOTUYECKUE UM CTUIMCTUYECKHUE 17-20
HOI‘peIHHOCTI/I, HGYBepeHHOCTB 1 HETOYHOCTH OTBETOB Ha JOIIOJITHUTCIIBHBIC U HABOAAIINC BOHpOCLI

HemnosiHbll OTBET Ha BOOPOCHI; 3aTPYAHSAETCS] OTBETUTh HA JIOMOJIHUTEIbHBIE BOIPOCHI 1-16
OTBeT He CBSI3aH C BOIPOCAMH, HAJIMYME TPyOBIX OMIMOOK B OTBETE, HEMOHMMAHHE CYIIHOCTH 0

n3jaracMoro BOIIpoCa, HECYMCHUC IIPUMCHATH 3HAHUA HA MMPAKTUKE, HCYBECPCHHOCTH U HCTOYHOCTDH
OTBETOB HA JOMOJJHUTCIbHBIC 1 HABOAAIUEC BOIIPOCHI

Maxcumanvuslii 6ai1 36 omeem Ha Meopemu4ecKull 60npoc 25

Kpumepuu ouenueanus 00Hoil 1a60pamopHoii padomot

Kpurepuu oueHuBanus bamnnet
PaGoTa BbIONTHEHAa B IOTHOM OOBEME, TOJNYYEHBI IMPAaBUJIBHBIE OTBETHI, IMPOBEJEH aHAlU3, JaHa
rpaMOTHAas HHTEPIPETALHs ITOJIyYEHHBIX pPe3yJIbTaTOB, CAECIaHbl BEIBOBI 21-25

Pabora BeINoOIHEHA B IOJIHOM 06"[>6Me, HO AOIMYIICHBI HE3HAYUTCIILHBIC OH_II/I6KPI, BBIBOJIbI — JOCTATOYHO

000CHOBaHBI 17-20
PaGoTa BBINIONHEHA HE B MOJIHOM 00beMe, MIPU aHAIM3€ U HHTEPIPETAIINH MTOyYSHHBIX Pe3yIbTaTOB 1-16
JIOTTYIIICHbI OMTUOKH, BBIBOJIbI —HETIOJIHBIE WITH OTCYTCTBYIOT
PaboTa BBINIOJHEHA IMOJHOCTHIO HEBEPHO 0
Maxcumanvhslii 6411 30 pewieHue 3a0a4u 25
Kpumepuu oyenusanua unousudyanvnozo 3a0anus

Kputepuu onieHuBaHus bannet
3a/aHre BBITIONIHEHO B TIOJHOM O00BEME, B TPEJICTABICHHOM pEHIEHUH OOOCHOBAaHHO IOJTyUYEeHBI
MpaBUJIbHBIE OTBETHI, MMPOBEJEH aHAJHN3, JaHa TPaMOTHAas MHTEPIPETAHs IMOJYyYEHHBIX PE3yIbTaTOB, 21-25
C/IeJIaHbl BBIBOBI
3agaHue BBIOIHEHO B IOJHOM 00BbEME, HO MIPH aHAJIM3€ U MHTEPIIPETAINU TOTyUYEHHBIX Pe3yIbTaToB 17-20
JOMYLICHBI He3HAYUTEIbHbIE OUTHOKH, BEIBOJBI — IOCTATOYHO 00OCHOBAHBI, HO HEMIOJTHBI
3aganue BHIIOIHEHO HE B TIOJIHOM 00BbeMe, P aHAIHM3E M MHTEPIPETAINHN TTOTYIEHHBIX PE3yIbTaTOB 1-16
JOMYIIEHBI OUTHOKH, BBIBOABI — HO HEHNOJIHBIC WIIA OTCYTCTBYIOT
3ajaHue BHIOIHEHO MOJHOCTHIO HEBEPHO MIIM OTCYTCTBYET PELICHHE 0
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Maxcumanvusiil Oain 3a peuterue 3a0a4u ‘ 25

Hrorosast orneHka ¢GopMupyercss U3 CyMMbl HaOpaHHBIX 0aJIOB 32 BHIMOJTHCHHUE 3a4€THOTO 3a/IaHUs
U COOTBETCTBYET IIKAJIE:

50-100 6aiutoB
— 3a4TEHO

0-49 6ayu1oB —
HE 3a4TEHO

e 3 MeToauueckue MaTepuaIbl, onpeaeisonye Npoueaypbl OleHMBaHUs 3HAHUI, YMEHU,
HABBIKOB M (WJIH) ONBITA [AEATEJbHOCTH, XapaKTepU3yKOIIMX 3Tanbl (GopMupoBaHHUS
KOMIIeTeHI M i

e [lponenypsl oOIeHMBAaHUS BKIIOYAIOT B ce0sl TEKyHMIMHA KOHTPOJIb M TPOMEKYTOUYHYIO
aTTECTAIHIO.

e Tekyumuii KOHTPOJIb YCIEBAEMOCTH HPOBOJUTCS C HWCIOIH30BAHUEM OIICHOYHBIX CPEICTB,
NPEJICTAaBICHHBIX B I1. 2 JJAHHOTO MPUJIOXKEHHUS. Pe3yIbTaThl TEKYIEro KOHTPOJISI TOBOASITCS 0
CBEJICHUS CTYJICHTOB JI0 IIPOMEXYTOYHOW aTTEeCTAIIHH.

e IIpomexxkyTouHasi aTTecTamus 1o aucuuiuinie «CkaaspHble U BEKTOPHbIE (PU3NYECKUE OIS
BKJTIOYAT 3a4€T 10 TEOPETUICCKOMY M NMPAKTHUECKOMY MaTepUally, POHAEHHOMY 3a CEMECTP.

e OcHOBOI I ompeneneHus: O0amioB, HAOPAaHHBIX NMPHU MPOMEKYTOYHON ATTECTAIIUH, CITY)KUT
00beM M YypOBEHb YCBOGHHS Marepuana, MpeayCMOTpEeHHOro pabodeil mporpaMmoi
JTUCIUTUTMHBL B TIpOLleHTax. MToroBas arrecTamusi OCYIIECTBIISCTCS HAa OCHOBE TEKyIIEH U
MPOMEKYTOUHOM aTTeCTallMH, Pe3yJIbTaTOM KOTOPOH SIBISIETCS MPOCTaBICHHE B 3a4ETHOM
KHIDKKE JK3aMEHAIlMOHHOW OIIEHKH, €CIIM CTyJEeHT B urtore Habpan He Menee 50%., mo
CIENYIOLIEH LIKaJIe:

Orenka Onenka
B 100-6amnpHOI B TPAJAMIIMOHHOM IIKaJe
LIKaJIE
50-100 3a4TEHO
0-49 HE 3a4TEHO




Ipuio:xkenue 2

METOIAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUTIJIMHBI

MeToanyeckue peKOMeHIAMHU 10 U3YYEHUIO U CHUTITHHbI

VY4eOHBIM IJIAHOM HPEAYCMOTPEHBI CIIETYIONINE BBl 3aHATHHA:

— JIeKIIWY;

— nabopaTopHBIE 3aHATHSL.

JInst mydimero yCBOGHHUSI TEOPETUYECKOr0 MaTepuayia peKOMEHIIyeTCsl YHTaTh OJHH U T€ XKe
paszensl peKOMEHAYEeMOro y4eOHOro MocoOus JiBa pas3a: MEpBbIM pa3 OBICTPO AJISi O3HAKOMIICHHS C
MaTepualioM, BTOPOH pa3 MeUIeHHO /It 0ojiee BAYMYHMBOTO W3YUSHHS U JIydliero 3anomunanus. [Ipu
BTOPOM IIPOYTEHUH PEKOMEH]IYETCSl BECTU KPATKUI KOHCIIEKT.

CocraBneHne KOHCIIEKTa MOOMIIM3YeT BHUMaHKe, IOMOTaeT OOHAPYKUTh U BBIZCIHUTH IIIaBHOE
B TCKCTC. qepeI[OBaHI/Ie qTeHUsA C IHUMCbMOM pPa3BUBACT BCC BH/AbI IIaMATH, MTOBLIIIACT
PabOTOCIIOCOOHOCT M CHIDKAET YCTaJOCTh. BeleHne KOHCIEKTa SIBISETCs OAHOBPEMEHHO U (popMoit
KOHTPOJISI KadecTBAa YCBOSHHs Marepuaia, W00 HE OCO3HAaB IMPOYUTAHHOTO, TPYIHO BBIACIHTB,
cOpMyITHPOBATH U 3aIMCATh OCHOBHYIO MBICITb.

HpI/I BCACHHWH KOHCIICKTA KCJIATCIIbHO OCTABJIATH CIIpaBa IIMPOKUEC ITOJIA, 10 TPETHU CTPpAHUILIbI,
4TOOBl MOXKHO OBUIO JOMHMCAaTh MHTEPECHBIC MBICIM WM BBIBOJABI IMOCIE H3YYEHUS aHAJIOTHYHBIX
pa3menoB w3 Apyrux nocobmid. [lo BegeHMIO KOHCIEKTa II€J€CO00pPa3HO  MEPHOANYECKU
KOHCYJIbTUPOBATHCS C TIPETNOIaBATEIIEM.

B KOHCHEKT Hy)XHO 3amMChIBaTh TOJBKO CaMOE€ TJIaBHOE. 3allUCH B HEM I10 BO3MOXXHOCTHU
JOJIDKHBI OLITH KpaTKUC U JIAKOHUYHBIC. Haubonee Baxxable MecTa HYXHO BBIACIIATH APYTUM LIBETOM,
(GopMyIIbl HY’KHO 3alMCBhIBaTh B OTJENBHOM CTPOKE YTOOBI HE CIMBAIUCH ¢ TeKCTOM. Ilo xopomemy
KOHCIICKTY MOXXHO JICTKO U 6BICTpO, B TCUCHUEC HECKOJIBKHUX I[H€I>'I, nepea 3Kk3aMCHOM, BOCCTAHOBUTDH B
naMsITH U3y4eHHbII MaTepual, HIOBTOPUTH €ro, HAUTH HEOOXOAUMYIO CIIPABKY.

Ilepen TMOBTOPHBIM YTEHHMEM M KOHCHEKTUPOBAHHMEM PEKOMEHJyEeTCsl MNOomnpoOoBaTh
BOCIIPOM3BECTH MaTepuan Mo mamsiTd. Jlake ecnu 3Ta MOMNbITKA HE YBEHYAETCS YCIEXOM, IMpHU
MOCJICAYIONIEM UTCHU N U KOHCIICKTUPOBAHUU MaTCprajla BHUMAaHNEC 6YH€T AKTUBHU3UPOBAHO UMCHHO Ha
NPOMYIIEHHOM WJIM HEJJOCTAaTOUYHO MOHATHOM (parMeHTe. B pesynbrare Marepuain OyJeT ycBoeH boiee
IIIyOOKO U OCHOBATENBHO.

IIpy TDOATrOTOBKE TEOPETUUECKUX BOMPOCOB HEOOXOAMMO 3HaTh, Kakue TpeOOBaHUs
MNPEABABIAIOTCA IMPU CAAYC DK3aMCHaA. Ot TpC6OBaHI/I${ BKJIIOYAIOT OCHOBHBIE DJIEMEHTHI 3HAHWH O
¢u3nueckoM siBJIeHUHU, (PU3NYECKON BeTUYMHE, 3aKOHEe U TeopuH. Huke mpuBeleH mepeueHb TaKux
TpeOoBaHUM.

CryneHT, u3y4YMBIIUI JUCHMILIHHY, T0JIKEH:

3HAMD .

MaTeMaTUYeCKHE METOIbI, HCTIOJb3YEeMbIE TIPH U3yUYCHUH TEOPETUIECKON (PU3UKU B UHCTUTYTE,

OCHOBHBIX CBOMCTBAa CKAJIIPHBIX U BEKTOPHBIX MOJIEH,

muddepeHnranbaple  Onepanud HajJ ATUMU TOJMSIMHU B JICKAPTOBBIX M KPUBOJWHEHWHBIX
KOOpPJIMHATAX,

WHBapHUAHTHBIC OIMPE/ICIIEHUS OCHOBHBIX XapaKTEPUCTHK CKAIIPHOTO U BEKTOpHOTO mosteii (grad
u, div a, rot a), MO3BOJISIONINE BBISICHUTD UX (PU3UUCCKUN CMBICT,

(dbopMyIbl SISl BBIYUCIICHUST OCHOBHBIX XapaKTEPUCTHK CKAJISIPHOTO M BEKTOPHOTO TOJICH B
JIEKapTOBOM ¥ KPUBOJIMHEMHOW CHCTEMaX KOOPAMHAT,

ymemsy:



HCIonb30BaTh TeopeMbl Octporpaackoro-I'aycca m Crokca B BEeKTOpHOW (opme s
HAaXO0K/JICHUsI OCHOBHBIX XapaKTEPUCTUK BEKTOPHBIX IOJIEH,

MPUMEHSTh CUMBOJIMYECKHE orepaTopsl (onepaTopsl ['amunbToHa, Jlannaca) npu BEIIOTHEHUH
Qg depeHIraIbHbIX ONEePaluii IEPBOr0 M BTOPOTO MOPsIIKA HA/l CKAISIPHBIMHA U BEKTOPHBIMH TOJISIMH.

61a0emb HaAGbIKAMU:

HUCCICAOBAaHUA CBOMCTB CKaJIAIPpHBIX W BCKTOPHBIX oJjiel B ACKAPTOBBIX U KpHBOHHHGfIHBIX
KOOpJMHATAaX.

CrnenoBaHue TUM PEKOMEH/IAIHSIM [TO3BOJIUT CTYACHTY KPAaTKO U yOeAUTEeIbHO OTBETUTh
Ha BOIIPOCHI OUjIeTa.

Hepeqeﬂb BOIIPOCOB, NNOAJCKAINUX CAMOCTOATCJIbHOMY U3YUYCHHUIO.

Paznenst u TEMBI [lepeuenr BOMPOCOB JUIsI CaMOCTOSITENILHOTO
CaMOCTOSITETIPHOTO M3YUEHHUS U3yUYCHHS

1.0cnogul Mamemamuieckou
meopuu noJiA.

CkansspHoe  mone. ['panueHt IToBepxHOCTH YpOBHS, pELICHUE 3aa4.

CKalsgpHOro monsd.  Bekrtop-QyHKIus
CKaJISIPHOTO apryMeHTa.
BekropHoe mone. BekTopHbIE BekTopHble TUHUN OCHOBHBIX (DU3WYECKUX TMOJICH.
nuHuu. IloToxk BekTOopHOro moiysa yepes | Pemenue 3agau.
MOBEPXHOCTh. J[MBEpPreHIusl BEKTOPHOTO
nouist. Teopema Octporpaackoro-I'aycca.
Hupkynsamuss BEKTOPHOTO OIS

Potop (Buxpsr) BekTopHOTO 11071s1. Teopema OuU3HYECKU CMBICT LUPKYJSLUHA, OPUMEPBI.
Croxkca. Pemenue 3amau.
Onepatop lamuneToHa.
Juddepenuumansaple onepanuu MNepBOTO
MOpsAKA. HeiicTBus oreparopa IIpumepsl mpuMeHeHUs omnepaTopa «Habla» B

INamMuIbTOHA HA TPOM3BEICHUS CKASIPHBIX | Kypce Gpusuku. Pemenue 3amad.

Y BEKTOPHBIX MOJIEH.
Huddepenumanbipie  onepanuu

BTOpOro nopsaka. Oneparop Jlamnaca.

Knaccudukanus BEKTOPHBIX

MOJIEH. IIpumepsl npumenenus oneparopa Jlammaca B
2. Onemenmwvl meopuu noas 6 | Kypce pusnku. Pemenue 3anau.

KPUBOJIUHETIHBIX KOOPOUHAMAX. [Ipumeps! moneii U3 Kypca GU3UKH.

KpuBonuneiinple OpTOroHaJIbHbBIE
cucteMbl koopauHat. KoadduumeHTsr

Jlame.

OcHoBHbIe U depeHInaTbHBIE Pacuér KO3 HUITUSHTOB Jlame JUTSt
orepaumn B KPUBOJIMHENHBIX | MIMHIAPUYIECKON U CPepUIeCKON CHCTEM KOOPIUHAT.
OPTOTOHAJILHBIX KOOPMHATAX.

OcHoBHBIE  U(QepeHITUATEHBIC [Ipumeps mosnieit u onepanyii u3 Kypca (GU3HUKH.

omepanuy B IWIMHAPUYECKHX U
chepruecKkux KOOpAMHATAX.
[Ipumeps! u3 kypca ¢pusuku. Perienue 3amay.




