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1. HammeHnoBaHue JUCHUININHBI

BekTopHbIl 1 TEH30PHBIN aHAIN3

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 03.03.02 ®usuka

HarpaBieHHOCTh DyHIaMeHTanbHas Gu3nka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs IUCUUIUIMHBI BeKTOPHBIN U TEH30pHBIH aHAIU3 Y 00y4Jarolerocs A0KHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

03.03.02 ®usuka (HanmpaBiaeHHOCTH : DyHIaMeHTaIbHAs (HU3UKA)

OIIK.3 CniocobeH npuMeHsITh 0a30BbIC 3HAHUS B 00JIACTH MaTEeMAaTHKH, (U3UKU U JPYTHUX HAYK B
npodeccuoHaNbHOM NeATEIbHOCTH, B TOM YHUCIIE IEAArorn4eckoi JesiTeIbHOCTH, AJIs IPOBEACHUS HAYYHbBIX
UCCIIEIOBaHUM, aHanu3a 00bEKTOB, CUCTEM, ITPOLIECCOB, SBJICHUIN U METO/I0B, X IKCIIEPUMEHTAIBHOIO U
TEOPETUUECKOro (BKJIIOUYAsi IOCTPOEHUE X KAYECTBEHHBIX U KOJIMUYECTBEHHBIX MOJIENIEH) U3yUeHUs U JUIs
HCIIOJIb30BaHUs NIOJYUYEHHBIX Pe3yIbTaTOB HAa MPAKTHUKE

HNuaukaTopsl

OIIK.3.2 ITonumaet ¢pu3nvecKrue METOIbl TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO U3YUCHHUS CHCTEM,
SIBJIGHUH U MPOLIECCOB B IPUPOJIE U IPUMEHSET UX Ha NPAKTUKE



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 03.03.02 ®usuka (HanpaBieHHOCTh: DyHIaMeHTaNbHAs (PU3NKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 6
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 14
3aHATHH
IIpoBenenne NpakTHYECKHUX 28
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 0
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesibHast padoTa 66
(ak.uac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOJIbHOE MeponpusTue (4)
®opMBbI POMEKYTOUHOI 3auer (6 TpumecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BexTopHblii U TeH30pHbII anaau3. IlepBblii cemecTp
Onepaunu ¢ BeKTOpamu, 6azuc

Onepauuu ¢ BeKTOpamu
Onepanuu Hag BekTopaMu. HBapuaHThl BEKTOPOB. CKalsIpHOE NMPOU3BECHHE. BEKTOPHOE M CMELIaHHOE
npousseaeHue BekTopoB. Hepasenctro I1IBapiia.

IIpeoOdpa3oBanus KOOpAHHAT
basucusie BexTopsl. [IpeobpazoBanue BekTopoB. CBOICTBa MaTPUIIBI TPEOOPA3OBAHMSL.

ITonsiTue TeH30pa

CgoiicTBa TEH30POB
Omnpenenenue TeH3opa. JelictBus Hag TeH3opamu. MHnexcHas dopma 3amucu. [IpuMepsl TEH30pHBIX BETUYUH
(Tensop nonsipusyemoctu). Tpancnonuposanue TeH3opoB. lnyp. Pa3noxenue TeH30pa Ha HENPUBOJUMbIE
KOMITOHCHTHI.

Onepaunu ¢ TeH30paMu
[Ipsimoe mpousBeieHue, onepaTop NPOSKTUPOBaHU. YTIPOIIEHUS U CBepTKU. VIHBapHaHTHBIE TEH30DBbI.
Henbra-cumBoil. Onpeaenenue u cBorictea. [lceBnorensopsl, e-cuMBoi. CBepTku cumBoiia JleBu-Yusura.
CooTHomieHne ayainbHOCTH. BekTopHOE ITpon3BeieHuE.

JAunddepennuanbHbie onepaTopbl
BexTopnbie u Ten3opHsbie noisisg. Oneparop Haona. I'paguent. Onepanuu DIV u ROT. JlannacuaHn.

KpuBoauHeiiHble cHCTEeMbl KOOPIAHMHAT
['paauenT ckanspHOro 1osjs B nekapToBoi u nuiuHapudeckoil CK. OCHOBHBIE CBOMCTBA U TPUMEPHI.
Juddepenunanpabie onepanuu BToporo nopsaka. Jlannacuan. ConeHoUganbHbIE U MTOTEHIIMATBHBIC TTOJS.

HNHTerpajbHble TeOpeMbl B 000011eHHON (popme
WHTerpupoBanie BEKTOPHBIX MOJIEH MO0 KOHTYPY, TOBEPXHOCTH | 10 00beMy. [ToHATHS IUPKYIAIUN
BEKTOPHOTO TOJISI M TIOTOKA BEKTOpHOTO 1moJjisi. O6o0mmenHas Teopema Octporpaackoro - ['aycca.
HNHTerpupoBanne TEH30pOB U BEKTOPOB 10 KpuBoi. O6001meHHas Teopema Ctokca. [Ipumepsl mpuMeHeHus
HMHTETPAIBbHBIX TEOpEeM B (DH3HKE.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. JTrobumos 1. B.,Mapsimes b. C.,Ilubepkun K. b. BekTopHbIi 1 TEH30pHBIN aHATN3:y4eOHOE TocoOue Jtst
CTYJICHTOB, 00yYaronuXxcs Mo HalpaBJIeHUIM IMOATOTOBKH OakaiaBpoB "dusuka'", "Pagnodusnka',
"[Ipuknanueie MmaTemaTuka u pusuka", "Hanorexunonorun u mukpocucremuas texauka'/Jl. B. Jlrobumos, b. C.
Mapsmnes, K. b. [lubepkun.-Ilepmp,2016, ISBN 978-5-7944-2715-8.-1.-bubauorp.: c. 92
https://elis.psu.ru/node/392690

2. Unbun B. A, Ilo3usk D. I'. AHanutuyeckas reoMeTpus: y4eOHUK IS CTYIEHTOB (PU3UYECKON CIEIUAIbHOCTH
u crienanbHocTH "[Ipukinannas marematuka'/B. A. Unbun, 3. I'. TTo3usak.-Mocksa: @uzmatiut,2003, ISBN 5-
9221-0128-5.-240.

3. Mycumn, O. P. Tenzopuslii ananu3. BBoAHBIN Kypc ¢ MPUIOKEHUAMHU K aHAJM3Y U T€OMETPUH : yueOHOe
nocoOue 1t akagemuyeckoro 6akanaspuata / FO. P. Mycun. — 2-e uzn., nepepa0. u qon. — Mocksa :
W3parensctBo KOpaiit, 2019. — 184 ¢. — (bakanasp. Akagemuueckuii kypc). — ISBN 978-5-534-06198-7. —
Texcr : anextponnsiii // OBC KOpaiit [caiit]. https://www.urait.ru/bcode/438945

JdomosHuTeIbHAS:

1. Anekcanzpos I1. C. Kypc anHanutnueckoit TeoMeTpUU U TUHEHHOM anreOpsl:yueOonuk s By3os/I1. C.
Anexcauapos.-Cankr-IlerepOypr:Jlans,2009, ISBN 978-5-8114-0908-2.-512.-[Tpenm. yka3s.: c. 505-511

2. I'epmianok B. A. COopHuK 3a/1a4 110 BEKTOPHOU anredpe 1 3jieMeHTaM TeopuH Mois:yueOHoe nocobue/B. A.
I'epmanok.-I1epmp,2001, ISBN 5-7944-0172-9.-72.-bubnuorp.: c. 71

3. Urnaroukuna JI. A. PykOoBOJCTBO K PEIICHHIO 33/1a4 TI0 TEH30PHOH aJireOpe BEKTOPHBIX
npoctpaHcTB: YueoHoe nocooue/Mraatoukuna JI. A..-MockBa:MOCKOBCKHH TIearoruaecKui
rocynapctBeHHbIN yHuBepeutet,2014, ISBN 978-5-4263-0159-7.-64. http://www.iprbookshop.ru/31762



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://library.psu.ru/node/738 Pecypcet Hayunoit 6ubnumorexu [I'HUY
http://elis.psu.ru DnexTpoHHas MyJbTUMenuiiHas oudnuoreka ELiS
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3oBarenbHblii Ipolece N0 AUCHUILINHE BeKTOPHBIH M TeH30pHBI aHAIN3 [IpeanoIaraeT
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- JOCTYII B pexxuMe on-line B DnekTpoHHyto 6ubnuoreunyto cucremy (3bC)

- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.
- lnTepHeT-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAS 1104YTa U T.1.)

[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MIJIM) CBOOOJHO PacCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

- MPUJIO’KEHHE, TTO3BOJIsAIONIee MpocMaTpuBaTh PDF-daitnbt

- oducHsbI nakeT npunoxkeHuii «LibreOfficey.

JIONOJTHUTENBHBIN NEPEeYeHb UCTIONIb3YEMBbIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA ONpeeNsIeTCs MPEenoaaBaTeIsIMu
JUCLIUTIIIUHBL.

[Tpu ocBoeHHMM MaTepHalia U BHITOJHEHHS 3aIJaHHH TT0 JUCIUTUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI U IPOBEJACHHUH 3aHATUN B PEKUME OHJIAWH MOTYT
HCIOJIb30BAThCA:

cucteMa BusIeoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYIIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca no AMCuMIINHe

J11st TeKITMOHHBIX 3aHATHH TPEOyeTCs ayAuTOpHs, OCHAIIICHHAS MPE3CHTAIIMOHHON TEXHUKOHN (TIPOEKTOP, SKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIieueHneM, MEJIOBOU (M) MITH MapKepHOU
JIOCKOM.

Jl71st mpoBeieHUs: MPAKTUUECKUX 3aHATHH - ayJUTOpHsI, OCHAIIIEHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp,
9KpaH, KOMITLIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM 00€CTIiCYeHUEM, MEJIOBOU (1) HITU MapKEepHOM
JOCKOM.

J51s TpynnoBbIX (MHAUBUAYAIBHBIX) KOHCYIbTALMN - AyUTOPHSI, OCHAIIEHHAS MPE3CHTAlMOHHON TEXHUKON
(poexTop, 9KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOrPAMMHBIM 0OecTiedeHIEeM, MEIOBOH (1) WK
MapKepPHOU JOCKOH.

Jyst mpoBeieHrst TEKYIIEro KOHTPOJIS - ay IUTOPHS, OCHAIIIEHHAsI MEJTOBOH (M) UM MapKEPHOU JTOCKOM.

CamocTosiTenbHast paboTa CTyACHTOB: ay IMTOPUSl, OCHAIICHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO



noJKItoueHus K ceTu « MlHTepHeT», ¢ 00eceueHHbIM JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
o0Opa3oBaTeNbHYI0 Cpeay YHUBepcuTeTa, noMmenenus Hayunoit oubnuorexku [ITHUY.

[Tomemenust nayunoi 6uommorexku [ITHUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopm.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuauyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHON OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
BekTopHBIN U TEH30PHBIN aHAJIN3

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.3

Cnoco0eH npuUMeHATH 0a30Bble 3HAHUS B 00J1aCTH MATEMAaTHKH, GU3NKHU U APYTHX HAYK B
Npo(ecCHOHATBHOM JeSITeJIbHOCTH, B TOM YHCJIe MeJaroru4ecKoi 1esTeJIbHOCTH, 1151
NpOBeAeHUSA HAYYHBIX HCCJIeI0BaHMIl, aHAJIN3a 00beKTOB, CHCTEM, POLIECCOB, SIBJICHUH 1
MEeTO/0B, HX IKCIIEPHMEHTAJIBHOI0 U TEOPETHYECKOr0 (BKJIYAs IOCTPOCHHE UX KAYeCTBEHHbIX
U KOJIMYECTBEHHBIX MO/iesieil) H3y4YeHUs M IS MCII0JIb30BAHMS MOJYYEeHHBIX Pe3yJIbTATOB HA

NMpaKTHKe
Komnerenuus IlnanupyemMsble pe3yJibTaThl Kpurtepun onennBanus pe3yJibTaToB
(uHaMKAaTOP) o0yueHust o0yuyeHust
OIIK.3.2 3HaTh OCHOBHBIE TIOHITHS U HeynosierBopure

[Tonumaer dusnueckue
METO/BI TEOPETHYECKOTO
U DKCIIEPUMEHTAJILHOTO
U3Y4YECHUS CUCTEM,
SIBJIEHUW U MPOLIECCOB B
IIPUPOJE U IPUMEHSET UX
Ha IIPaKTUKE

TEOPEMbI BEKTOPHOTO U
TEH30PHOT'0 aHaJIN3a, JIMHEHHON
anreOphbl, TEOPUU TOJISI. Y METh
BBIYUCIIATH COOCTBECHHEIC
3HAUYEHHUsI ONEPATOPOB,
ONepUpPOBATH MATEMATUYECKUMU
BBIPAXKEHUSIMU C UCTIOJIb30BaHUEM
WHOCKCHON HOTaluu. BrnaneTs
nprueMaMu IpeoOpa3oBaHUs
BBIPAYKEHHUI B MHJIEKCHOM
HOTAIMH, HABBIKAMHU TPUMEHEHUS
OCHOBHBIX TEOPEM BEKTOPHOTO U
TEH30PHOTO aHAJIN3a,
BBIUMCJICHHS COOCTBESHHBIX
BEKTOPOB, YIPOIIECHUS
BBIPAKEHHUM C MPUMEHEHHUEM
cumBoiia Kponekepa.

He 3HaeT 0OCHOBHBIEC MOHATUSA U TEOPEMBI
BEKTOPHOTO U TEH30PHOTO aHaJN3a, JIMHEHHON
anreOpsl, Teopuu nossi. He ymeeT BBIYUCISITH
cOOCTBEHHBIC 3HAUCHHSI OIIEPATOPOB,
OTIEpUPOBATH MATEMATUUECKIUMH BBIPAKEHUSIMH
C HCIIOJIb30BaHUEM MHJEKCHOM HOTaruu. He
BJIQJICET MPUEMaMH MPeoOpa3oBaHuUs
BBIPAYKEHHI B MHJIEKCHOM HOTALlMH, HABBIKAMU
MIPUMEHEHHUS OCHOBHBIX TEOPEM BEKTOPHOIO U
TEH30pPHOT'0 aHAJIN3a, BEIYMCIICHUS
COOCTBEHHBIX BEKTOPOB, YIPOIICHUS
BBIPAYKEHUI C MPUMEHEHUEM CHMBOJIA
Kponexkepa.

YaoBy1eTBOPUTEBH
OO01ue, HO HE CTPYKTYPHUPOBAaHHBIC 3HAHUS
OCHOBHBIX TTOHSITUM M TEOPEM BEKTOPHOTO U
TEH30pHOTO aHaJIN3a, TMHEHHOM anreOpsl,
TeOpHUH NoJjs. JIeMOHCTpUpYyEeT YaCTUUHO
c(hopMHUPOBAHHOE YMEHHUE TTPOU3BOAUTH
pacuéThl, JaBaTh HHTEPIPETALUIO PE3YIIHTATOB,
OTIEpUPOBATH MATEMATUUECKIUMH BBIPAKEHUSIMH
C HCIIOJIb30BaHUEM MHJICKCHOM HOTauu. MmeeT
MIpeCTaBJICHUE O TpUEMaX MpeoOpa3oBaHuUs
BBIPAKEHUI B MHJIEKCHOM HOTAIMH, CrIocobax
MIPUMEHEHHUS OCHOBHBIX TEOPEM BEKTOPHOIO U
TEH30pPHOTO aHAJIN3a, BEIYUCIICHUS
COOCTBEHHBIX BEKTOPOB, YIPOIICHHUS
BBIPaXXEHUI C MPUMEHEHUEM CHUMBOJIA
Kponexkepa

Xopomuro

CdopmupoBaHHbBIE, HO COJIEPIKAIIHE OTACIbHBIC




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
poOEeITbl 3HAHUS OCHOBHBIX MOHSATUH U TEOpEM
BEKTOPHOI'O M TEH30PHOT'0 aHAJIN3a, JIMHEUHOU
anreOpsel, TeOpuu Mojs. B menom ycnemssie, HO
coJiep>Kalire OTAeIbHbIe TPOOETbl YMEHHS
MIPOU3BOAUTH PACUETHI, 1aBATh UHTEPIIPETALUIO
pe3yabTaTOB, KOHTPOJIUPOBATH MPABUILHOCTh
BBIUHCIICHHM, CAMOCTOSITEIbHO MPUOOPETaTh
HOBBIE 3HaHUA. B 1iesom ycnemHo, Ho ¢
OTZIETTLHBIMU TIPOOETaMH BIQ/ICET MPUEMaMU
npeoOpa3oBaHMsl BRIPAKEHUN B UHIEKCHOU
HOTAIlU¥, HAaBBIKAMU MPUMEHEHUSI OCHOBHBIX
TEOPEM BEKTOPHOI'O ¥ TEH30PHOT'O aHAJIN3a,
BBIYHCIICHHS] COOCTBEHHBIX BEKTOPOB,
YOPOLIEHUS BEIPAXKEHUM ¢ IPUMEHEHUEM
cumBoiia Kponekepa.

Otiamn4Ho
CdopmupoBaHHBIE CUCTEMATUICCKUE 3HAHUS
OCHOBHBIX OHSTHI U TEOPEM BEKTOPHOTO U
TEH30PHOTO aHAJIN3a, TMHEHHOHN anreOpsl,
teopuu nofisi. ChopMHUpOBaHHOE yMEHUE
MIPOU3BOAUTH PACUETHI, BBIYUCIIATh
COOCTBEHHBIE 3HAYCHHUSI ONIEPATOPOB,
ONepUpOBaTh MATEMATUYECKUMH BBIPAKEHUSIMHU
C UCIOJIb30BAaHUEM MHIEKCHOM HOTAILMH.
YcenemHoe U cucTeMaTH4ecKkoe MPUMEHEHHE
HaBBIKOB MPE0Opa30BaHMs BEIPAKEHUI B
WHJEKCHOW HOTAIlUH, MPUMEHEHHUSI OCHOBHBIX
TEOPEM BEKTOPHOI'O ¥ TEH30PHOI'O aHAJIU3a,
BBIYUCIICHHS] COOCTBEHHBIX BEKTOPOB,
YOPOLIEHUS BEIPAXKEHUM ¢ IPUMEHEHUEM
cumBosia Kponekepa.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NPOMeKyTOYHOM aTTecCTANMH : 3a4eT
Crnoco0 npoBeneHnst MepoONpHUATHS MPOMEKYTOYHOM aTrTecTanuy : OleHKa 0 JUCHMIUIMHE B paMKax
MIPOMEKYTOYHOM aTTeCTallMK ONPEIesIeTCs] Ha OCHOBE 0aJlJIOB, HAOpPaHHBIX 00YYaIOIMMCS Ha KOHTPOJIBHBIX
MEpPONPUATHSIX, IPOBOJAUMBIX B T€UEHUE YUEOHOIO IIepHoIa.
MaxkcumajibHOe Ko1u4ecTBo 0asios : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTiangHo» - ot 81 no 100
«xopomo» - ot 61 o 80

«YI0BJIETBOPUTENBbHO» - 0T 50 10 60
«HeyI0BJIeTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oamna

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIbL

Onepauuu ¢ BEKTOpaMu
Bxoaunoe rectupoBanue

YMeHue onepupoBaTh MaTpPULIAMH,
BEKTOpPaMH, BBIYUCIATH COOCTBEHHbIE
Yuclia MaTpuLl

OIIK.3.2

[Tonumaer ¢puznyeckre METoabI
TEOPETUYECKOT0 U
SKCIIEPUMEHTAIILHOTO N3YUYEHUs
CUCTEM, SIBJICHUI U IPOLIECCOB B
MIPUPOJE U NPUMEHSET UX Ha
MpaKTHUKE

Onepanuu ¢ TeH30paMu
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HaHue 0a30BbIX MOHATUH TEOPUU MATPHILL,
TEOpUU OIIEPaTOPOB, YMEHHE HAXOAUTH
COOCTBEHHBIE 3HAUEHUS U ITIaBHbIE OCH
KOOpJMHAT.

OIIK.3.2

[Tonumaer pusznueckre MeTO bl
TEOPETUYECKOTO U
JKCIIEPUMEHTAIIBHOTO U3YUYEHUS
CUCTEM, SIBJICHUU U IIPOLIECCOB B
IIPUPOJE U IIPUMEHSET UX Ha
IIPaKTHUKE

Omnepanuu ¢ TeH30pamMu
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HAaTh: OCHOBHBIEC OHATUSI B TCOPECMBI
BCKTOPHOT'O U TCH30PHOT'O aHAJIN34a YMeTs:

BBIYUCIISATH COOCTBEHHBIC 3HAUCHHUS
OIIepaToOpOB, OIIEPUPOBATH
MaTEeMATHUYECKUMHU BBIPAKEHUSIMH C
WCIIOJIb30BAHUEM MHJICKCHOW HOTAIMH

Bnaners: npuemamu npeoOpa3oBaHUs
BBIPAYKEHUI B MHJIEKCHON HOTAIINH,
HaBBIKAMH MPUMEHEHHUSI OCHOBHBIX TEOPEM
BEKTOPHOTO U TEH30PHOTO aHaJIM3a

OIIK.3.2

ITonumaer (puznuecKre METO bl
TEOPETUYECKOT0 U
JKCIIEPUMEHTAIILHOTO U3YUYEHUS
CUCTEM, SIBJICHUU U IIPOLIECCOB B
IIPUPOJE U IIPUMEHSET UX Ha
IIPaKTHUKE

KpuBonuHeliHbIe CUCTEMBI
KOOpJAUHAT

ITncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

3HaHUE U BlaJIeHue NpuéMamMu
UCTIONB30BaHUs TU(QepeHIINATBHBIX
OTIepPaTOPOB, MHTETPATBHBIX TEOPEM
BEKTOPHOTO ¥ TEH30PHOTO aHAJIH3a.
3HaHue U yMEHHUE MPeoOpa3oBHIBATH
BBIPAKCHUS B KPHBOJIMHEWHBIX
KOOpJAWHATAaX.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.3.2 WNHuterpanbuble TeopeMbl B | BiiajieHne HaBbIKaMu IPUMEHEHUS
[Tonnmaet Gpusngeckue METOABI | 06OOIIEHHOM PopMe muddepeHIHATFHBIX OTIEPATOPOB H
TEOPETUIECKOro 1 HNTorosoe KOHTPOJIbHOE HHTErPajIbHBIX TEOPEM K BEKTOPHBIM
SKCTICPUMCHTAIBHOTO M3YUICHUS | MeponpuUsiTHE TTOJTSIM.

CHCTEM, SIBJICHUH U IIPOLIECCOB B
IIPUPOJE U IPUMEHSET UX Ha

MIPAaKTHUKE
OIIK.3.2 WHuTerpanbHble TEOPEMBbI B | 3HAHUE M YMEHHUE HUCII0JIb30BATh OCHOBHBIE
ITonumaer pusndecKkre METOABI | 0600IIEHHON hopMe 00BEKTBI BEKTOPHOTO U TEH30PHOTO
TEOPETUIECKOTO U IucbMeHHOEe KOHTPOJILHOE | AHATIN3a, YMEHHE HAXOIUTh COOCTBEHHBIE
SKCHEPUMEHTAJILHOIO U3YICHUA | MeponpUATHE OCH TEH30pPOB, BBIYUCIIATh

CUCTEM, SIBJICHUU U IIPOLIECCOB B nuddepeHnanbHbIE OIepaTops U
HIPpUPOAC U IIPUMCHACT UX Ha MIPUMEHSATh HHTETPATbHBIC TEOPEMBI K
MPAKTHKE

BCKTOPHBIM U TCH30PHBIM I10JIAM,
BJI1aACHHUC HaBbIKaMH pa6OTLI C
KpHBOHHHCﬁHBIMH CUCTCMAaMH1 KOOpAWHAT

Crnenudukanuss MeponpuATHI TeKylIero KOHTPOJIA

Onepauum ¢ BeKTOpamu

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChl ayIMTOPHOI padoThI

MakcumanbHbIH 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: ()
[Tpoxomnoii 6amt: 0

Iloxka3atenu oueHMBaHUSA Banabt
Brruncnenue onpenenurens 3x3 3
CrnoxeHue BEKTOPOB, CKAIIPHOE U BEKTOPHOE IIPOU3BEICHUE 3
Pemenue cuctem anredbpanyeckux ypaBHeHUN 2
JuddepenumpoBanue, UHTETPUPOBAHUE 2

Onepanum ¢ TeH30paMu

[TpoomKUTENEHOCTD MTPOBEICHUS MEPONIPUATHS IPOMEKYTOUHOM aTTeCTalluy: .5 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHOI padoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoxnoii 6amt: 10

IToxa3aTen oeHMBaHUSA Banasbt
CoOcTBeHHbIE 3HAYCHUS U COOCTBEHHBIE BEKTOPHI B HEBBIPOKJCHHOM U BBIPOXKJACHHOM CIIy4ae. 10
OcHOBHbBIE OHATHS TeH30pHOU anreOpsl. [IpeoOpazoBaHre MATPUUHBIX BBIPAKECHHA. 10
[IpeobOpazoBanms KOOpAUHAT.

Onepanum ¢ TeH30paMu

HpOI[OJ'I)KI/ITeJ'IBHOCTB MMPOBCACHUSA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca



VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 18
IIpoxoaHoii 6ann: 9

IToxa3aTeiu onleHUBAHUS Baaasl
HaxoxneHne cOOCTBEHHBIX UUCEN U COOCTBEHHBIX BEKTOPOB. 6
[IpeobOpazoBanme BeIpaXKEHUH, COIEPIKAIINX JCTbTa-CUMBOJIBI. 5
3anuch BEIPAKECHHUI B MHACKCHOH (hopme. 4
PaznoxxeHue TeH30pa Ha HENMPUBOAUMBIE. 3
KpusoJiHeiHbIe cCHCTEeMbl KOOPAUHAT
[Ipo0mKUTETBHOCTE IPOBEACHNS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 18
IIpoxoaHoii 6ann: 9
IToxa3aTeiu onleHUBAHUS Baaasl
YMeHue BIYUCIATh FPAUEHT, TUBEPreHIInI0, POTOp, paboTaTh ¢ AuddepeHnnanbHpIMU 6
orepaTopamMu BTOPOTO U 00Jiee BHICOKUX MOPSIIKOB
3HaHue U yMEHUe MpUMeHATh TeopeMy CTokca A1 mpeoOpa3oBaHMs MaTEMAaTHYECKUX 5
BBIPAKCHUM.
3HaHue ¥ YMEHHE MPUMEHATH Teopemy ['aycca s npeobpa3oBaHuss MaTEMaTHIECKUX 4
BBIPAKCHUM.
3HAaHHWE KPUBOJIMHENHBIX CUCTEM KOOPAMHAT, BJIAICHUE OCHOBHBIMU HAaBBIKAMU TIOCTPOCHUS 3
Qg depeHIMaIbHbIX 0NepaTOpPOB B KPUBOJIMHEHHBIX KOOPAMHATAX
HNuTerpanbubie TeopeMbl B 00001eHHOH (popme
[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
ITpoxoaHoii 6ai: 10
IToxa3aTeIu onleHUBAHUS Baaasl
Huddepennmanbupie oneparopsl. [Totenmuansl. Teopema ['enbmronbiia 10
Teopema IMaycca u Teopema Ctokca B 00001IEHHOM TEH30PHOM BHUJIE. 10
HNuTerpanbubie TeopeMbl B 00001eHHOH (popme
[IpoK0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUYHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 24
[Tpoxoanoii 6amm: 12
IToxa3aTeiu onleHUBAHUS Baaasl
[TpuBenenue TeH30pa K COOCTBEHHBIM OCSIM 5
Beruucnenue rpaavenTa, JUBEpreHUd, poTopa U UX KOMOMHAIIHA 5

[TpeobpazoBanre koMOMHAIMI CUMBOJIOB JIeBU-UUBUTHI M BEKTOPHBIX MPOU3BEICHUN




IIpumeHeHune Teopemsl I'aycca K BBIYMCIICHUIO UHTErpaja

[TpeoOpa3oBaHue UHTETpaja 1o MOBEPXHOCTH ¢ IpUMEHEHHEM TeopeMbl CTokca

Breruncnenne kodddunmentor Jlamd, nmoctpoenue nuddepeHuanbHbIX OMepaTopoB B
KPUBOJMHEHHBIX KOOPIUHATAX
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