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1. HEJHN U 3AJAYHN OCBOEHUSA ITUCIHHUIIJIMHBI (MOJAYJISA)

1.1 Hean ocBOeHNsI AUCUUNJINHBI

[lenbt0 OCBOECHUS NMCUUIIMHBI «BEKTOPHBIM M TEH30pHBIM aHaIu3» SBISETCA OCBOCHUE
CTYJICHTAMH OJIHOTO W3 HamOoJee BAXKHBIX I (U3MUECKONH HAYKH pa3feiioB MATEMAaTUKH —
BEKTOPHOI'O U TEH30PHOTO aHAJIN3a.

Kypc «BekTOpHBIA ¥  TEH30pHBIM  aHaau3» IO03BOJIIET  CTYAEHTaM  OBJIAJETh
dbyHIaMEHTAIBHBIMM TOHATHAMH W METOJaMH COBPEMEHHOM MAaTeMaTHKH, O3 3HaHUS KOTOPBIX
HEBO3MOXXHA JalibHElIas mnpodeccuoHanpHas MOATOTOBKa. I[Ipy OCBOGHHMM MaHHOTO Kypca y
CTYJIEHTOB (OPMHPYIOTCS HaBBIKM T'PAMOTHON ITIOCTAHOBKM HAYYHBIX 3aja4, PEIICHHUS 3a1ad C
MPUMEHEHUEM MaTEeMaTUYECKOro arnrapara, CACTEMaTHU3aluy OJIyYeHHBIX 3HAHUM.

1.2 3agauyu ocBOeHMsI TMCUUILIMHBI (MOXYJIfA): TOTydeHUE 0A30BbIX 3HAHUH O M30paHHBIM
rJIaBaM HEKOTOPBIX Pa3/IeJIOB MaTEMAaTHUKH, @ MMEHHO, BEKTOPHOTO aHAJIM3a ¥ TEH30PHOU aireOphl.

2. MECTO JUCHMIIJIMHBI (MOAYJISI) B CTPYKTYPE OIIOII
2.1. YueOHasi aucuuIiuHa (MoOayJb) BeKTOpHBIH M TEH30pHBIM aHAIM3» OTHOCHTCH K
obs3aTenbHOM (0a30BOI) YaCTH U OCBAUBACTCA B 3 ceMecTpe.

2.2. las u3yyeHHus JTAHHOW y4eOHOH IMCHUIIHHBI (MOAYJIsA) HEOOXOAUMBI CJeAyIoIue
3HAHMS, YMEHUSI M HABBIKHM, (pOpMHpPYyeMble NPEAIICCTBYIOIIMMHU Y4eOHbIMH JAUCHUIIIMHAMUA
(MopyJasimm):

- MaTeMaTUYEeCKUI aHaIU3

3HaHMs: aNreOphl, AHATTUTHICCKON TeOMETPUN U MATEMAaTHICCKOTO aHAIM3a.
YMeHus: BBIYUCIATE NIPOU3BOAHBIE U UHTETPAJIbL.
HaBbIku: mOCTpOCHHE TPEXMEPHBIX Uryp.

2.3. Hocaenyommue yueoHbIe TUCHUNIUHBI (MOAYJIH) U (MJIH) PAKTUKH, I KOTOPBIX
He00X0AUMbI 3HAHUS, YMEHHS U HABBIKH, (popMHUpYyeMble JaHHOH Y4eOHOM AN CHUIITHHON
(MoayJiem):

- DJICEKTPUYECTBO M MarHETH3M;
- KBAaHTOBAsI TEOPHUSL.

3. IJIAHUPYEMBIE PE3YJBTATBI OBYYEHUSA 11O JUCHUIIJIMHE
MOAYJIIO)
[Ipouiecc OCBOEHHS IUCUUIUIMHBI (MOIyJsl) HampasieH Ha (OpMHpOBaHHE SJIEMEHTOB
cnenyromen(nx) kommereHiuu(uit) B coorBerctBuu ¢ @I'OC BO u OIIOII BO mno ganHoMy
HaIpaBJIEHUIO MMOJATOTOBKH / CIIEIIUAIIBHOCTHU

. CrocoOeH TpUMEHATh 0a30Bble 3HAHMS B 001MacTH (PU3MKO-MaTEeMaTHUeCKUX U (WIN)
€CTECTBEHHBIX HayK B cepe cBoell mpodeccronanbhoi nestenaproctu (OIMK-1);
. CHOCOOEH OCYIIECTBISATh MOWCK, KPUTHMUYECKUW aHANU3 U CHUHTE3 MHGOpMAIUU, MPUMEHSThH

CHCTEMHBIN TOIXOJ ISl pelICHuUs mocTaBieHHbIX 3a1au (YK-1).
Tab6uamnna 1 - JlekoMno3uuusi pe3yJibTaToOB 00y4eHHs

Kon [Tnanupyemble pe3yapTaThl 00y4eHus M0 AUCHUILINHE (MOAYIIO)
1 HaMMEHOBaHUE
3HATh VYMeThb Bnaners
KOMITETEHIIUU
CHOCOOEH MPUMEHSITh OIIK-1.1 OIlK-1.2 OIIK-1.3
0a3o0Bble 3HaHUS B 001acTU UCIIOJIb30BaTh 3HAHUSI | UHTEPIPETUPOBATh | HaBBIKAMU
(bU3MKO-MaTEMaTUIECKUX U 00 OKpy’KarolleM MHUpE | JaHHbIE IIPOBEICHUS
(1nM) ecTecTBEHHBIX HayK B 1 GU3NYECKUX 3aKOHAX | SKCIIEPUMEHTOB Ha | (PU3NYECKUX
cdepe cBoeit JUTSL U3YyYEHUS OCHOBaHUU UCCIIEIOBaHUM
npodeccroHanbHOM pa3IMYHbIX W3Y4YEeHUsI CBOMCTB pa3IMYHbIX
nesrensHocTH (OITK-1) IIPUPOJHBIX SIBJIEHUM. | BELECTBA U MaTEepUasIoB ¢
MEXaHU3MOB UCIOJIb30BaHUEM
IIPOLIECCOB, HUMEIOLIUXCS
IIPOTEKAIOIINX B METOJHUK.




OKpYIKaroIieM MHpe.

CIOCOOEH OCYIIECTBIATh
MOUCK, KPUTHYECKUI aHAIIN3
Y CHHTE3 UHPOpMaLIUH,
MPUMEHSITh CUCTEMHBIH
MOJIXOJ ISl PEIICHHS
mocraBieHHbIx 3a1au (YK-1)

VK-1.1. metoguku
MOMCKa, coopa u
00paboTku
UH(POPMAIIUU, METO]

CHUCTCMHOI'O aHaJInu3a.

VYK-1.2. npuMeHsTh
METOJIMKH MTOMCKA,
cbopa, 06paboTKn
uHdopmanuu,
CHUCTEMHBIN NTOAXO]
JUISL pelIeHus
MTOCTaBJICHHBIX
3a/1a4 u
OCYIIECTBIISTh
KPUTUYECKUI
aHaJM3 ¥ CUHTE3
uHdopmanuu,
MOJYYEHHOU U3
aKTyaJlbHBIX
POCCHICKHX U
3apyOeKHBIX
MCTOYHUKOB.

VYK-1.3. meTogamu
Moucka, cobopa u
00paboTKH,
KPUTHYECKOTO
aHallM3a U CUHTE3a
nHpopMmanuu,
METOJIUKOHN
CHCTEMHOTO
MOIX0J1a JIIst
peeHHs
MOCTABIICHHBIX
3ajau.

4. CTPYKTYPA U COAEP/) KAHUE JUCHUIIJIMHBI (MOAY JISI)

OOwast TpyJ0eMKOCTh JUCLMIUIMHBI COCTABISAET 72 yaca, 2 3a4eTHbIX equHULbL. 3 HuX 56 yacos
OTBOJUTCS Ha ayauTopHble 3aHsATHS (18 4. mekuwmit, 36 4. mpakTU4yeckux 3aHATHIi), 16 waca — Ha
CaMOCTOSTENILHOE N3YYEHHE JAUCIUIUINHBIL.
Tabauua 2- CTpyKTypa M cojiep:KaHue TUCHUITHHBI (MOTYJIA)

KonTakTHas
CamocTosT. dopma TeKyniero
a, pabora (B yacax)
& paboTta KOHTPOJISI YCIIEBAEMOCTH,
Pa3nen, remMa aucHuNIMHBI 3 .
dbopma MpoOMEKyTOUHOM
=
(Momys) &
&) aTTecTaluu
1 P | JIP | KP CP [no cemecmpam]
Paszoen |. Tenzopnuuwiii
ananuz
Tema 1. DneMeHTHI OIIPOC. TIDOBEDKA
TEH30pHOH anreopsbl. 3 8 16 2 poc, rpoBep
JIOMAILTHETO 3aJaHus
Pazoen |l. Bexmopnutit
ananus
®dopma TEeKyIIEero
Tema 2. BexTopHast QyHKIHS p ym
KOHTPOJISI - OTIPOC,
CKJIIPHOTO TIEPEMEHHOTO. 3 2 4 2
IIPOBEpKa JOMAITHETO
3aJlaHus
Tema 3. BexropHas pyHKUHS dopma TeKyIero
MHOTHUX CKaJIIPHBIX 3 5 4 5 KOHTPOJISI - OTIpOC,
apryMeHTOB. IIPOBEpKa JOMAIITHETO
3aJlaHus
®dopma TEeKyIIEero
Tewma 4. CxansipHoe noie. 3 5 4 5 KOHTPOJIS - OIPOC,
IIPOBEPKa JOMAIITHETO
3aJlaHus
Tema 5. BekTopHoe nose 1))
- . opMa TEKYLIEro
3 2 4 2 bt TERyIH
KOHTPOJIS - OTIPOC,




MIPOBEpKa JOMAIITHETO
3a/laHus
Tema 6. BBenenuto B TeOpuio
®dopma TEeKyIEero
BEKTOPHBIX M TEH30PHBIX KOHTDOLLSL - OIIDOC
nouiei na 3 2 4 3 poBe pKa OMaHF_:He;"O
g hepeHIpyeMoOM poBepia A
3a/laHus
MHOT000pa3uu
Kontposbnas
KontponbHas padora 3 - 4 2 pabora 1o BceM
pazaenam
Htorosas arrecranus 3 DK3aMeH
UTOI'O 3 18 36 15

Ipumeuanue: JI — nexuwst; [13 — npaktudeckoe 3anarue, cemunap; JIP — maboparopHas padora;
KP — kypcoBas pabora; CP — camocrosiTenpHas padbora.

Tabauua 3 - MaTpuna cooTHeceHUs1 pa3/esioB, TeM Y4eOHOM TUCHUILIHHBI (MOAYJIfA)
U (hopMuUpyeMBIX KOMIIETEHIMI

Kommerenun
Paznensr,
TeMLL Koi-Bo oO1ee
4acoB OIIK 1 VK1 KOJIMYECTBO
JTUCIUILTAHBL (MOJTYJIS) .
KOMTICTCHITHIHA
Pazoen . Tenzopuwtit ananu3s 26 + + 2
Pazoen |l. Bexkmopnutit ananus 46 + + 2
Hroro 72

Kpartkoe cogep:xxkanue Ka:ka10i TeMbl TUCHUILIMHBI (MOAYJIS).
Pazoen |. Tenzopnuuii ananus
Tema 1. D1eMeHTHI TEH30PHOH are0pbl
Bekropsl.  KoBekropsl.  JIunelHble  omeparopbl. Teopuss  MHBapuUaHTOB  OmIEparopa.
[Tommnuueitaple  pyaxnuu  (dpopmbl). CBOHCTBA MONUIMHEHHBIX KOCOCUMMETPHUUYECKUX (DOpM.
[IpencraBnenust OMIMHENHBIX U TPHWIIMHENHBIX KococummeTpuueckux (popm. IloHsTue TeH3opa tuma

(p,q). Ipumepsr.

Paszoen |l. Bekmopuulii ananus

Tema 2. BekTopHasi QyHKIHS CKAJIAPHOTO NepeMeHHOT0

[Ipenen  BEeKTOpPHOM  (YHKUMHM  CKaJAPHOTO  IEpPEeMEHHOro, (opManbHble  CBOWCTBA.
HenpepriBHOCTS BEKTOpHOM (PyHKIIMU CKalsgpHOro nepeMeHHoro. [IpousBoHas BeKTOpHOHN pyHKINN
CKJIPHOTO TEPEMEHHOro, BBIpakeHHMEe B KoopauHaTax. CBoiicTBa mpousBoaHoil. ['omorpad.
['eomeTpuyeckuii cMBICT TPOU3BOJHONW BEKTOPHOW (yHKUMHU cKayisgpHOro mnepemeHHoro. [lonstue
IJIAJIKOW peryispHOM KpuBOW. [InuHa nyru kpuBo. JlnmHa AYrd Kak HaTypaJbHBIM I1apaMerp.
[Ipon3BoHast BEKTOPHON PYHKIIMU [0 HATYPATbHOMY MapaMeTpy.

Tema 3. BekTopHasi QyHKIHSI MHOTHX CKAJSIPHBIX ApTYMEHTOB

BektopHas (QyHKIUS IBYX CKaJspHBIX apryMeHTOB. YacTHble Mpou3BojHBIE. [loBepXHOCTS.
OnemeHnTsl audepeHInaIbHO TeOMETPUH MOBEPXHOCTU: HOpPMald U KacareibHble. IlepBas
KBaJpaTU4Has popMa MOBEPXHOCTH U €€ IPUMEHEHHUE.

Tema 4. CrajsipHoe moJie

[ToBepxHOCTH UM JTUHUM YPOBHS CKaysipHOro mnois. JuddepeHuupyeMocTb CKaIspHOTO OIS,
rpanuent. [Ipou3BogHast CKadsipHOTO MOJis MO HampabiieHuto. CBsi3b IpaJiie€HTa ¢ MPOU3BOAHOU IO
HampaBlIeHUI0. AJredpanyeckue U TeOMEeTpUYEeCKUe CBOMCTBA rpagueHTa. BoluncieHus rpagueHra u
MIPOM3BOJIHOM IO HAMPABICHUIO B KoopauHaTax. Cucrema o0o3HaveHuii ['aMunbpToHa.




Tema 5. BekTopHoe noJie

JuddepenuupyemMocts  BeKTOpHOro monsd, auddepeHuuanbHelid  omeparop. Matpuna
middepeHIManbHOrO OrepaTopa B JIEKapTOBBIX KoopauHaTtax. IIpon3BomHas BEKTOPHOTO MOJS TIO
HanpaBiIeHUI0. J{MBEepreHnus BEKTOPHOIO TMOJs, CBOWMCTBA, BBIYMCICHHE B KoopauHarax. [loTtok
BEKTOPHOTO MOJIs Yepe3 MoBepXHocTh. Teopema ["aycca-Octporpaackoro. Beipaxkenne nuBepreHym
yepe3 moTok. ColieHOMAAIbHBIE BEKTOPHOTO MOJS M MX NpU3HAKU. POTOp BEKTOPHOro MOJs, €ro
BBIPAKCHUE B JICKAPTOBBIX KOOPAMHATAX M uYepe3 raMwibToHHaH. DopManbHbIE CBOWCTBAa pPOTOpA.
Teopema Crokca. [loTeHimanbHble BEKTOpHBIE MOJs. Pa3nuuHble NpPU3HAKA TMOTEHLIHATBHOCTH.
HexoTopble mose3Hble BEIMUCIUTENBHBIE (POPMYITBI BEKTOPHOTO aHAIN3a, B YaCTHOCTH: JUBEPIeHIINS
U POTOpP BEKTOPHOTO NPOM3BEACHUS BEKTOPHBIX TOJEH, TPAJAUEHT CKAIAPHOTO MPOU3BEIACHUS
BEKTOPHBIX MTOJICH. Brrancienust B KpUBOJIMHEHHBIX KOOPAMHATAX.

Tema 6. BBeieHHIO B TEOPUIO0 BEKTOPHBIX M TEH30PHBIX MoJieil Ha nuddepeHunpyemom
MHOT000pa3uun

[Tonstue nuddepenunpyemoro MmHoroodpasus. [Ipumepsl. BekTopHbie U TEH30pHBIE MOJIS HA
MHOTr000pa3un. BekTopHbIe pacciioeHus. DIeMEHTHI TEOPUH CBSI3HOCTH Ha MHOTOOOpPa3HU.
JuddepenunpoBanusi BEKTOPHBIX U TEH30PHBIX MOJIEH HA MHOT000pa3uu.

5. METOAUYECKHUE YKA3AHUA 110 IPEINIOJJABAHUIO
N OCBOEHUIO JUCHUIIVIMHBI MOAYJIA)

5.1. Yka3anus /151 npenoaaBareJsieil 10 OpraHu3aluy U NPOBeIeHNI0 YUeOHbIX 3aHATHII 10
AMCHUI/IMHE (MOAYJII0)

[Ipn mpoBeneHUM JEKUMOHHBIX M INPAKTUYECKHUX 3aHATHM IPENyCMaTpPUBAETCS UCIOJIb30BAHUE
UH(QOPMAIIMOHHBIX TEXHOJIOTHH, BKIFOUYAONIMX nakeTsl nporpaMm MathCadl4. /lannbie mporpamMsi,
B YaCTHOCTH, HCIIOJIB3YIOTCS ISl WIUTFOCTPALMU KOHUYECKUX CEYEHUI, METOJ]a CEUEHUH TIPU U3Y4YE€HUN
pa3auyYHbIX (GUTYp B IPOCTPAHCTBE.

MeTtoauyeckue ykazaHus JJ1s NpenojaBarTesieil Mo 0CBOCHUI0 TUCHUILNINHBI

Hcxons u3 uenu u 3aa4 AMCHUILIMHBI HEOOXOAUMO CPOPMHUPOBATH Y CTYJIEHTOB FOTOBHOCTD K
U3Y4YEHHIO MAaTEMaTHMYECKHUX IUCLUUIUIMH B BYy3€, KOTOpas BKJIOYAeT MOTHBALMOHHO-LIEHHOCTHBIN
(yueOHas MOTHUBaIMSI, OCO3HAHHE HEOOXOIMMOCTH U IIEHHOCTH MaTeMaTUYeCKUX 3HaAHUM JuIst Oyayien
npoeCCHOHATILHON AEATENbHOCTH), COAEpKaTeNbHbIN (MaTeMaTHYecKre 3HAaHUs HIKOJIBHOIO Kypca
MaTeMaTHKHU, HEOOXOUMbIE ISl U3YUYE€HUSI MAaTEMaTUYECKUX JUCUUIUIMH B By3€), MHCTPYMEHTaIbHBIN
(MaTemMaTH4YecKre METObl PELICHUs] THIOBBIX 3a/1a4 IIKOJBHOTO Kypca MaTeMaTHKH) U JIMYHOCTHBIH
(criocoOHOCTh K KOMMYHHMKAIIUM B COBMECTHOW Y4eOHO-TI03HABATEIbHOM JIEATENbHOCTH, YIIOPCTBO U
CIOCOOHOCTH K TBOPUYECTBY NPH PEIICHUH MAaTEMAaTHUYECKUX 3a/1a4) KOMIIOHEHTHI. B CBsI3U ¢ 3 THM:

1. M3yuenune AMCUUIUIMHBI MpeiBapsieT BXOJHOE TECTUPOBAHHE IO MAaTEMaTHUYECKOMY aHallu3y,
LIEbI0 KOTOPOTO SIBJISIETCS BBISBIECHUE HAYaJbHOTO YPOBHS F'OTOBHOCTH K M3YYEHMIO JaHHOU
JUCIUIUIMHBI U Hanbosee «I1poOJIeMHBIX» TEM.

2.Benymiast poiib OTBOAWTCS MPAKTHYECKUAM 3aHATHIM (2 gaca MoApsi/I eKEHEeNTbHO), Ha KOTOPBIX
CIIEyeT WCIOIb30BaTh WHTEPAKTHUBHBIE METOJbl OOyueHHs: paboTa B MalbIX TIpymmnax,
«paBHbBIE 00YYAIOT PABHBIX», «MO3TOBOM HITYpPM», BUKTOPUHBI, KBECTHI U JP.

3. TlpuMeHATh pPEUTHHTOBYIO CHCTEMYy OIleHHBaHUsS. llocie KaxIoil KOHTPOJIBHOW pPabOoTHI
JIOBOJUTH J10 CBEJICHUS CTYJCHTOB UX TEKYIINI pEHTHHT.

4. 3aBepuiaercs U3y4eHHE AUCLUIUIMHBI UTOTOBBIM KOMITBIOTEPHBIM TECTHPOBAHHEM, KOTOpPOE
MI03BOJISIET NPOBECTH AHAIM3 JOCTUTHYTOI'O CTYJE€HTAaMH YpPOBHSI T'OTOBHOCTH K HM3yYEHHIO
MaTeMaTHUYeCKUX JUMCUUIUIMH B By3€ U B CPAaBHEHUU C pe3yJIbTaTaMU BXOJHOTO TECTHUPOBAHUS
caenaTh BbIBOJ 00 3 pexTUBHOCTH 00yUEHUSI.

5.2. Yka3zaHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILIHHBI (MO1YJIIO)
Jlnst ocBOEHUS MUCIUTUINHBI «BEKTOPHBIN U TEH30PHBIN aHaIN3)» 00 yJaromeMycss Heo0X0IuMo:
1. Vnaenars ocoboe BHMMaHUE pabOTe HA MPAKTUYECKUX 3aHATHUAK: YUaCTBOBATh B AMCKYCCHUSX,
paboTe B MalbIX TpyINax, AOOPOCOBECTHO BBHIMOJHATH IpeiJiaraeMble IMpernojaBaTeaeM
YIPaKHEHUs U KEUCBI, IPOSIBIIATh TBOPUECTBO U HHULIMATUBY.



2. BwmonusaTe AoMamrHO padboTy Mo 000OIMEHHI0 Marepuaia KaXAoW H3yYeHHOW TEMBI,
COCTaBJIsId CXCMbl M MCHTAJBHBIC KapThl C IMMOMOIIBIO HHIAWBUIAYAJIBHO pa3pa6OTaHHBIX
CPEICTB KOJAUPOBAaHUS WH(OPMAITUH.

3. BrinonaHATh

CaMOCTOSATENbHYI0 paboTy 1O JUCIUIUIMHE,

KOTOpad 3aKJI4YacTCsd

BBITIOJTHEHUH JIOMAIIIHUX 3a7aHuii B Pabodeit TeTpamm.
Tabauua 4 - Conep:xkaHue caMOCTOATEIbHOH PadoThl 00yUaOIIUXCS

B

BOHpOCH, BBIHOCHUMBIC
Ha CaMOCTOSATCIIbHOC U3YUCHUC

Koi-Bo

dopma paboThI
4acoB

Pazoen |. Tenzopuwiii ananus

26 YTEHUE y4eOHOM JIUTepaTyphl

Paszoen |l. Bexkmopuwiil ananus

46 YTeHUE Y4eOHON JINTEPaTyphl

KontponbHas paborta

2

Hrorosas arrecragus

5.3. Buabl 1 popMbI IMCbMEHHBIX PadoT, NPeIYyCMOTPEHHBIX MPH 0CBOCHUU TUCHHUIJIMHBI,
BbINIOJIHSIEMbIe 00y4al0IMMUCH CAMOCTOATEIbHO.

WNuauBuayanbHble (TUTIOBBIE) paOOTHI

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT U

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

HHTCPAKTUBHBIC JICKIINH, I'PYHIIOBLIC TUCKYCCHUU

aHaJInu3 CI/ITyaI_[I/Iﬁ 1 UIMHUTAIMOHHBIX MOJICIIEH, paBHLIﬁ 06y11aeT paBHOI'O

IMPOCKTHBIC CCMUHAPLI

Tabmmna 5 — OOpa3oBaTe/lbHble TEXHOJIOTHH, HCHOJb3yeMble MNPH peaju3alMu y4eOHbIX

3aHATHH

Ne HNHuTepakTuBHBIE (POPMBI

Onucanmne

1 Jlexkus — Buzyanuzanusi.

JlaHHbIN BUJ JEKIUHU SBISIETCS PE3yJbTaTOM HOBOTO MCMOJb30BaHUS
MpUHIUIIA HAISIAHOCTU. [ToAroTOBKa JaHHOM JIEKIMU IIpernoiaBaTesieM
COCTOMT B TOM, YTOOBI W3MEHUTh, MEPEKOHCTPYHUPOBATH Y4YEOHYIO
HHPOPMAIIUIO TI0 TeME JICKIIMOHHOTO 3aHATHS B BU3YAIbHYIO (popMy IuIs
MIPECTaBICHAS CTy/ICHTaM Yepe3 TEXHUYECKHE CPEIICTBA OOYUCHUS HIIH
BPYYHYIO (CXEMBI, PUCYHKH, YEPTEKH H T.I1.). UTCHHE JICKIIUN CBOJUTCS
K CBSI3HOMY, pa3BEpHYTOMY KOMMEHTUPOBAHHIO MPENoJaBaTeIeM
MOJATOTOBJICHHBIX HATJISITHBIX MaTepHalIoB, ITOJTHOCTBIO
PpacKpbIBaIOUIEMY TEMY JAHHOM JIEKIIUH.

2 TIpob6ieMHast TeKIUs

Ha »T0ii 1eK1uu HOBOE 3HAHUE BBOAUTCS Yepe3 MPOOJIEeMHOCTh BOTIPOCa,
3aJaud WM CUTyanuu. [Ipm 3TOM mporiecc MO3HAHUS CTYACHTOB B
COTPYAHMYECTBE W JHaJiore C IIperojaBaTelieM MPHOIMKAETCS K
HUCCIIEIOBATEILCKON eSITEeILHOCTH. Conepxanue poOIeMbI
PpacKpbIBaeTCs IyTeM OpPTaHU3AINH [TOUCKA €€ PeIICHHS.

Jlexumst crpoutcs TakuM 00pazoM, YTOOBI OOYCIOBUTH TOSIBICHHE
BOIIPOCa B CO3HAHHHU CTYJCHTA. YUCOHBI MaTepuall MPEJCTABISACTCS B
¢dopme yueOHOM mpobOmembl. OHa HMMeeT JIOTHYECKYI0 (opMy
[03HABATENbHON 3aJlauM, OTMEYAIOIIEd HEKOTOphIE MPOTUBOPEUUS B €€
YCIIOBUSIX W 3aBepluarolleiicss BonpocamMu, KOTOPbIE STO MPOTHUBOpPEUHE
oObekTuBHpYeT. [IpobneMHast cuTyanust BOSHUKACT IOCIIe OOHAPYKESHHUS
MPOTHBOPEYNA B HCXOJHBIX JAHHBIX Y4eOHON mpoOIeMbl. YdcOHBIC
MpoOIeMBbl JIOJDKHBI OBITh JOCTYMHBIMH TIO CBOEH TPYIHOCTH IS
ciymaresen.




3 Jlekums-6ecena, nian «auainor c¢ | Jlekuus-Oecena IIpeArnosaraet HETIOCPEeICTBEHHBIH KOHTaKT
ayIUTOpHEI» npenoaasarens ¢ ayauropued. K ydactuio B seknum-Oecesne MOMKHO
NIPUBJICYb PAa3IMYHBIMU [pUEMaMH, TaK, HaIpUMep, AaKTUBH3ALU
CTYJICHTOB BOIIPOCAMH B Hayaje JIGKIMH W 10 €€ XOAy, Kak YxKe
OIMCHIBAJIOCH B MNPOONEMHOM JIEKIWH, BOIPOCHI MOTYT, OBITH
nH(GOPMAIMOHHOTO U MPOOJIIEMHOTO XapaKTepa, Uil BBISICHEHHS MHEHUH
1 YpOBHS OCBEIOMIICHHOCTH IO PACCMATPUBAEMON TEME, CTETICHH WX
TOTOBHOCTH K BOCHPHATHIO MOCJIEAYIOMETO Marepuana. BoIpockl
aapecytoTcst Bceil aymurtopun. Crymarenn OTBedaloT ¢ MecT. Ecmm
MIPENoAaBaTelb 3aMEYacT, YTO KTO-TO M3 O00y4aeMbIX HE yJacTBYET B
xoze Gecellbl, TO BOIPOC MOXKHO aJpecoBaTh JIMYHO TOMY CIYIIATEIIo,
WM CIIPOCUTH €T0 MHEHHE TI0 00CYKIaeMO mpobiieme.

4 Pa6ota B ManbIx rpymmax [Napras u rpynmnoBas paboTa peanu3yeTcs Kak B CHCTEME ayIUTOPHBIX
3aHATUIN (JICKIMH, TMPAKTHYCCKUEC M CCMHHAPCKHE 3aHATHs), TaK U B
YCIOBHSAX CaMOCTOSTCIILHOW TOATOTOBKH CTYJCHTOB. JTO MOXET
MIPOUCXOUTH CPa3y ke MOCIC M3I0KEHHUS HOBOTO MaTepuala, B Havajie
MOCTICTYFOIIETO, BMECTO ONPOCa, HA MPAKTHUCCKOM 3aHATHH, WA MOXKET
OBITH YaCTHIO 000OIIAIOIIEr0 UTOTOBOI'O 3aHITHS.

5 TectupoBanne KOHTPOJIb 3HAHUH C IIOMOINBIO TECTOB C OTKPBITHIMH U 3aKpPBITHIMH
BONPOCaMH Ui TEKymIeW ¥  HPOMEXYTOYHOH  aTTecTaluy,
CaMOKOHTPOJISL. 3aKIFOUUTENbHAs TeMa MOAYJISI MOXKET OBITh IPOBEICHA
B (opme TectupoBaHus. OHa IO3BOJISICT BBIABUTH WTOTOBBIM YPOBEHb
MIOJTOTOBIICHHOCTH CTYZAEHTa B 3aBUCHMOCTH OT TIOCCIICHHS UM
AyAUTOPHBIX SaHﬂTHﬁ, BBITIOJIHCHUSA MPaKTUYCCKUX 3a;:[aH1/1171 u
CaMOCTOSITeNIbHON paboTHI.

6.2. UndopmanmoHHble TEXHOJOTHHI
- ucnosb3oBanue MHTEpHETA

- UCTIOJIH30BAHUE JIEKTPOHHBIX YICOHHKOB U Pa3IMUHBIX CAUTOB (HAIIPUMED, DJICKTPOHHBIE
OMOIMOTEKH, )KYPHAIIBI U T.JI.) KAK UCTOYHUK MH(OpMALUU

- ICIIOJIb30BaHUE BO3MOKHOCTEHN AJIEKTPOHHOM MOYTHI MPENnoaaBaTes

- UCIIOJIb30OBAHUEC CPCACTB NIPCACTABIICHUS yqe6H0171 I/IH(I)OpMaI_II/II/I (BJ'ICKTpOHHLIX y‘le6HLIX
rnmocoOwuii u IMPAKTUKYMOB, IPUMCHCHUEC HOBBIX TEXHOJIOT U AJI IPOBECACHUS OYHBIX
(Tpa,[[I/II_II/IOHHBIX) J'IeKI.IPIfI U CCMHHAPOB C UCIIOJIb30BAHHUEM Hpe3eHTaHHﬁ n T.)I.)

- MCII0JIb30BAHNE UHTEPAKTUBHBIX CPE/ICTB B3aUMOJICHCTBHS YHaCTHUKOB 00pa30BaTEIIbHOTO
npoiiecca (TEXHOJIOTUH TUCTAaHIIMOHHOTO MIIK OTKPBITOr0 00y4eHHs B II100alIbHOM ceTH (BeO-
KoH(pepeHMH, Gopymbl, y4eOHO-METOANUECKHE MAaTEPUATIBI U JIP.))

- UCTIO0JIb30BAHNE MHTETPHUPOBAHHBIX 00pa30BaTEIbHBIX CPE, I/1€ TJIaBHON COCTABISIOLICH
SIBIISTIOTCSI HE TOJIBKO IPUMEHSIEMbIE TEXHOJIOTHUH, HO U COZIEpP)KaTeNIbHAS YacTh, T.€.
UH(OPMALIMOHHBIE PECYPCHI (IOCTYIT K MUPOBBIM HH(POPMALIMOHHBIM pecypcaMm, Ha 0aze
KOTOPBIX CTPOUTCS y4eOHBIH mpoliecc)]

6.3. [lepeueHb MporpaMMHoOro odecneyeHnss 1 HHHOPMAINMOHHBIX CIIPABOYHBIX CHCTEM
2023-2024 yu.r.

HanmenoBanue IporpaMMHOIO

Haznauenue
oOecrieueHns

Adobe Reader | [Tporpamma 1t IpocMOTpa 3IEKTPOHHBIX JOKYMEHTOB

MathCad 14 | Cucrema KOMIBIOTEPHOM areOphl U3 KJIacca CUCTEM
aBTOMATU3UPOBAHHOTO MMPOSKTUPOBAHMS, OPUEHTHPOBAHHAS Ha
MOJTrOTOBKY MHTEPAKTUBHBIX JIOKYMEHTOB C BHIYHUCICHUSMH U
BU3yaJIbHBIM COIPOBOXKICHUEM




Moodle | O6pazoBarensubiit mopran ®I'BOY BO «AT'Y»

1C: Ilpennpusarue 8 | Cucrtema aBTOMaTH3aLMU A€ATEIbHOCTH Ha PEATIPUATUI

Mozilla FireFox | Bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013,
Microsoft Office Visio 2013

[TakeT ouCHBIX TpOrpamMm

7-zip | ApxuBarop

Microsoft Windows 7 | Onieparnontas cucrema
Professional

Kaspersky Endpoint Security | CpeacTBo aHTHBHPYCHOM 3aIl[UThI

Haumenosanue COBPEMEHRHbLX npogbeccuOHanbezx oas aaHHle,

Yuebnuwiii 200
UHMOPMAYUOHHBIX CNPABOUHBIX CUCIEM

2023/2024 DnekTpoHHEIH Katanor HayuHoii onbmuorekn AI'Y Ha 6asze
MARK SQL HITO «Mudopm-cucrem».
https://library.asu.edu.ru

OnekTpoHHbIH Katanor «Hayunble xxypHaisl AI'Y »:
http://journal.asu.edu.ru/

YHuBepcalibHasl CIPABOYHO-UH(POPMAITMOHHAS MTOJTHOTEKCTOBAS
0a3a gaHHbIX nepuoanyeckux uznanuii OO0 "MBUC".

http://dlib.eastview.com
Ums nonvzoeamensi: AstrGU
Iaponv: AstrGU

DiekTpoHHO-0ubanoTeunas cucrema elibrary. http://elibrary.ru

KopnoparuBHslit MPOEKT Acconmanuu PETHOHAIBHBIX
oubnmoreynbix koHcopuuyMoB (APBMKOH) «MexpernonanbHas
aHanutudeckas pocruch crarei» (MAPC) - cBomnas 06asza

JAHHBIX, COJAEpXKalllas IOJHYI0 aHAIUTHYECKyl pocnuch 1800
Ha3BAaHUM >KYPHAJIOB IO PAa3HbIM OTPACisIM 3HAHUW. YYaCTHHUKHU
IIPOEKTa TPENOCTABISAIOT JPYr JpYry DIJIEKTPOHHBIE KOIHHU
OTCKaHUPOBAaHHBIX CTaTell M3 KHUT, COOPHUKOB, >KYpHaJOB,

conepskamnuxcs B GoHaax ux OMOIMOTEK.
http://mars.arbicon.ru

CnpaBounas npasoBas cuctema Koncynsrantllntoc.

CopepXuTcs OrpOMHBII MAaCCHB CITPABOYHOM MPAaBOBOW MH(OPMAIIUH,
pOCCHﬁCKOG 1 pETUOHAJIBHOC 3aKOHOAATCIbCTBO, Cy,H€6HYIO IIPAaKTUKY,
(1)I/IHaHCOBI)I€ 1 KaJApOBbIC KOHCYJIbTAllUU, KOHCYJIbTAllUN I 6IOIL)K€THI)IX
OpFaHI/I3aIII/II71, KOMMCHTAapHH 3aKOHOAATCJILCTBA, (I)OpMI:I JAOKYMEHTOB, ITPOCKTHI
HOPMAaTHUBHBIX IPABOBLIX AKTOB, MCKAYHAPOAHBIC IPABOBBIC aKThI, IPABOBLIC
AKTbl, TCXHUYCCKHUE HOPMBI U ITIpaBUJIa.

http://www.consultant.ru

7. OHJ OHEHOYHbLIX CPEACTB JJIAA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

7.1. TacopT (poH/IA OLIEHOYHBIX CPEICTB

[Ipy mpoBeneHUM TEKYIIETO KOHTPOJIS W TMPOMEKYTOYHOW AaTTeCTalliu IO IUCIUIUINHE
(Monymi0) «BexkmopHblil U MEeH30PHbIU aHAIU3» TIPOBEpseTCs CHOPMUPOBAHHOCTh y OOYYArOIIMXCS
KOMITETCHIIMH, YKa3aHHBIX B pas3fiesie 3 HACTOAIIEH MporpaMMbl. ITAHOCTh (DOPMHUPOBAHUS JAHHBIX
KOMITETEHITHI B MPOIIecce OCBOSHUsT 00pa30BaTeIbHOM MPOTrpaMMbl OTIPEIEIIIETCS TIOCIEI0BATETHHBIM
OCBOEHHUEM JUCUUIUIMH (MOJyJiel) U MPOXOKICHUEM MPAKTHK, a B MPOLIECCE OCBOCHUS AUCIMILTUHBI


https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
file:///C:/Users/1/Desktop/2022-2023/РПД/Электронно-библиотечная
http://elibrary.ru/
http://mars.arbicon.ru/
http://www.consultant.ru/

(MOzyss1) — mOC/IeA0BaTeNbHBIM IOCTH)KEHHEM PE3yJIbTaTOB OCBOCHUS COJIEPKATEIILHO CBSI3AHHBIX MEXTY
co0oi1 pa3zenos, TeM.
Tabauna 6 - CooTBeTCTBHE M3y4YaeMbIX Pa3/iesioB, Pe3yJbTATOB 00yUeHHsI U OIEHOYHBIX CPeCTB

N Koa xonTposmpyeMon HaumenoBanue
Kontponupyemslii paszaen, Tema
KOMITETEHIIUH OLICHOYHOTI'O
JTUCITUTITAHBI (MOTYJIs1) o
(KomMmeTeHIU) CpeacTBa
KonrponsHas pabora
TeH3opHbIid aHATN3 OIIK1, YK1 KonnokBuym
Tect
KounTponbhas pabora
BexropHslii aHanu3 OIIK1, VK1 Komnoxsuym
Tect

7.2. Onucanue nmokasartesjiei u KPUTEPUEB OLICHUBAHUSA KOMHeTeHHHﬁ, OIIMCAaHHuEC HIKAJI
OI¢CHUBaAHUA

Tab6uaunna 7 - IlokazaTe/in OLleHUBAHUSA Pe3YJIbTATOB 00y4eHUsI B BU/e 3HAHMM

Hlkana Kpurepuu onennBanus
OLICHUBAaHUA
JIEMOHCTPUpPYET TJIyOOKOe 3HAHME TEOPETHUECKOr0 MaTepHuana, YMEHHE
5 000CHOBAHHO M3JIaraTh CBOU MBICIIU 110 00CYK/1a€MbIM BOIpPOCaM, CIIOCOOHOCTb
«OTITMYHO» IOJIHO, TIPaBHJIBHO M apryMEHTHPOBAaHHO OTBEYATh Ha BOIPOCHI, IMPUBOAWUTH
IIPUMEPBHI
4 JIEMOHCTPUPYET 3HAHHE TEOPETHUECKOr0 MaTepuana, €ro I0CIeI0BATEIbHOE

HN3JI0KCHUC, CIIOCOOHOCTH NpUBOAUTL IIPUMCPBI, JOIIYCKACT CIANUHUYHBIC
OIHI/I6KI/I, HCITPABJISICMBIC ITOCJIC 3aMCYAHUS IPCIIOaBaTCIIA

3 ACMOHCTPUPYCT HCIIOJIHOC, (I)parMeHTapHoe 3HAaHHUC TCOPETUYCCKOI'O
Matcpualia, Tp€6YIOHI€€ HaBOOALIUX BOIIPOCOB TIIp€rioAaBaTeyid, AOOITYCKAacCT

«XOopouio»

«YIOBJIETBOPUT
CIILHON CYIIECTBEHHbIE OLIMOKM B €ro HW3JI0KEHWM, 3aTPyIHSAETCS B NPUBEICHUU
IpUMEPOB U (POPMYITHPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYLIECTBEHHbIE MPOOENbl B 3HAHUN TEOPETUUYECKOTO MaTepHaa,
«HEYOBJETBOP | HE CHOCOOEH €ro W3JI0KUTh W OTBETUTh Ha HaBOJSAIINE BOIPOCH
UTEIIBbHO» IIPENOAABATENIsl, HE MOXKET IIPUBECTH IIPUMEPHI

Tabauna 8 - [loka3aTe/u olleHUBAHUS Pe3yJIbTATOB 00yUYeHHsI B BH/le YMeHHUIl M BJIa/IeHHil

[Ixana Kpurepun onennBanus
OLICHUBAHHUS
J€MOHCTPUPYET CIIOCOOHOCTh NMPUMEHATh 3HAHME TEOPETUYECKOro MaTepuaia
5 [IPU  BBINOJHEHUU 33JaHUM, IIOCJIEIOBATEIbHO M IPAaBWJIBHO BBIIIOJHACT
«OTJIMYHO» | 33/1aHuUs, yMeeT OOOCHOBAHHO M3JIaraTh CBOU MBICIM U JI€NaTh HEOOXOJUMBbIE
BBIBOJIbI
JI€MOHCTPUPYET CIOCOOHOCTh MPUMEHSATh 3HAHME TEOPETUYECKOro MaTepuaia
4 IIPU  BBINIOJHEHUU 33JaHUM, IIOCJIEIOBATEIbHO M IPAaBWJIBHO BBIIIOJHAET
«XOpOIION 3aJjaHus, yMeeT OOOCHOBAaHHO M3/1araTb CBOM MBICIM U JAelIaTb HEOOXOAMMBIE
BBIBOJIbI, JONYCKAaeT €AMHUYHbIE OIIMOKH, HCHpaBISEMble IOCIE 3aMe4YaHus
IIpenoaaBaTess
3 JEMOHCTPUPYET OTACIbHBIC, HECHCTCMATH3NPOBAHHBIC HABBIKH, HCTIBITHIBACT
P p—— 3aTpy/[HEHUs] M JOMYCKAaeT OLIMOKHM TNpH BBINOJHEHUM 3a/JaHHUH, BBITOIHSAET
TeNBHOY 3aJJaHMe 10 IMOJCKa3Ke IpenojaBareis, 3aTpyaHsercd B (HOpMYIUPOBKE
BBIBOJIOB
2 He coco0eH MPaBUIIbHO BBIMOJIIHUTH 33JJaHHe
«HEYIOBJIETBO

PUTCIIBHO»




7.3. KoHTpoOJIbHbBIE 3a]aHUs] U HHbIe MATEPHAJIbI, HEOOXO0UMBbIE /IJIsl OLIEHKH Pe3yJbTAaTOB
00yuyeHus 10 TUCHUILINHE (MOIYJIIO)

IIpumepHbIe BApHAHTHI KOHTPOJIbHOI PadoThI
Pa3nen «BekropHas QyHKIHS CKAIIPHOTO IEPEMEHHOTO».

Bapuant 0
1). lIpomuddepenmmponars BekTopHyto GhyHKmmoo r(t): 1(t) = [ﬁewt +b, we”’tﬁ], a,b -
MOCTOSIHHBIE BEKTOPHI
2). Haiitu npousBoanyto nipu t = 0 BekropHoii pynkumu r(t): r(sint,cost,t)
3). Haiitu rpaguenT ckansipaoro nomns @ :® =2 (ar)
4). Haiitu npousBoaHyto B Touke M 1o HampasieHuto k Touke M,

ckanspHoro noist d: @ = /x> +y? +2°, M, (1LY, M,(321)
5) . Haiitu porop Bextoproro momst V =a(bF),  a,b - mocrosHHbIE BEKTOPHI

6) . SIBnseTcs Mu cheayromee moje coreHonnanbasM? V (2y,~-2,2X)

Pasgen «BekropHas QyHKIMsS MHOTHX CKAISPHBIX apryMEHTOBY.
Bapuant 0
1. Iycts T =r(t). Torna npousBoanas mo t or [EF'], rae a - MOCTOSIHHBIM BEKTOp, paBHa 1)
[a'r"], 2) [ar']+[ar’], 3) [aF"], 4) apyroii oTser.

2. YpaBHeHHe KacaTeJbHOMU K KpuBoil T = 4costi +4sint j+3t k BTOuke t =0 mmeer BHA

X—-4 'y 2z X y—-4 z-3 X-4 'y z .
1) —=2=2:2) == = '3 ===—;4 O OTBET.
)0 T4 3P0 T3 Y Ty Tty
3. I'paguieHT CKaJIIPHOTO MOJIS @ = |I’|n paBeH
=0
1) r—, 2) n|l’|n_l, 3) n|t’|n_1|70 , 4) npyroii oTBer.

=l

4. [ToBepXHOCTh YPOBHSI CKAISIPHOTO MO (@ = 2x% + y2 —3z2 B Touke (4,—2;,0) npencramnser

u3 cebst
1) KoHyc BTOpOro moOpsaKa, 2) OAHOIOJOCTHBIM Trunepoonons, 3) ABYNOJIOCTHBIN
runepOosion1, 4) Ipyrou OTBeT.
5. IlponsBosHas ckaisspHOro moist @ = XyZ B Touke (L11) mo HanmpaBieHHIO paguyc-BeKTopa STOH

TOYKHU paBHA

1)3,2) V3, 3) % , 4) Ipyroii OTBET.

7

6. CeMelicTBO CUIIOBBIX JIMHMIT BEKTOPHOTO HOJIA & = Xi — Yj onpesensercs ypaBHEHUSAMU
X ~
1) x+y=c,2) —=c,3) Xy =c, 4) npyroii oTBer.
y

7. Jlueprennus BekTopHoro noist a = (FC)C, rae C - MOCTOSHHBIN BEKTOP, PaBHA
1) c?, 2) rC,3)0,4) npyroii oTBeT.
8. Ipu ycnoBuu rott =0, poTop BEKTOPHOTO 1ONs @ = [[CE]F], rae C,b - mocrosHHbIE BEKTOPBHI,
paBeH
1) Z[C_:b], 2) Z[b (_:], 3) 0, 4) npyroii oTBeT.
9. Bextoproe orte @ = X(z2 — y2)i + y(x% —z2)j+2(y? - x?*)k

1) coneHOMIAIBHO, HO HE TMOTEHIMAIBHO, 2) TMOTCHIMAIBHO, HO HE COJICHOMJAIbHO, 3) HE
SIBJISIETCS] COJICHOUAAJIBHBIM U NTOTEHIUAIBHBIM, 4) Ipyroil OTBET.

10. Morermman mons a = 2xyi + (X% —2yz)j - y?Kk pasen



1) X2y +C,2) X2 y— yZZ +C, 3) moJie He MOTEHIMAIBHO, 4) IPYTOii OTBET.

IlepeyeHb BONIPOCOB U 3a/1aHM,
BBIHOCHMMBbIX Ha JK3aMeH

1. Ilpenen BexTOpHOH (YHKIMM CKAISPHOTO TEPEMEHHOrO, (HOPMANBHBIE CBOMCTBA.
HenpepbIBHOCTh BEKTOPHOH (PYHKIIMH CKaISIPHOTO IEPEMEHHOTO.

2. TlpousBojHas BEKTOPHOHW (YHKIMHM CKaIAPHOTO IEPEMEHHOTO, BBIDAKEHHE B
koopauHarax. CBoOMCTBa MPOU3BOIHOM.

3. Tomorpad. I'eomeTpudeckuii CMbICI IIPOU3BOAHON BEKTOPHON (YHKIMM CKaISpPHOIO
IIEPEMEHHOTO.

4. Tlonstue TnanKoW peryiaspHoi KpusoW. JlnmuHa nayrm KpuBod. JlnmHa ayru  Kak
HaTypadbHbI mapamerp. [IpomsBoaHas BEKTOPHOH (YHKIMM TIO HATypallbHOMY
napamerpy.

5. BekropHas QyHKIHS JBYX CKAISPHBIX apryMeHTOB. YacTHbIE NpoM3BoaHbIE. [10BEPXHOCTE
u (popmsl ee 3aanus. DineMeHThl AuddepeHInanbHON reoMeTpur OBEPXHOCTH: HOpMAai
M KacareibHble K moBepxHOcTH. IlepBas kBagpatuuHas ¢opma TOBEPXHOCTH U e€e
IIPUMEHEHHUE.

6. Ckamspuoe mose. IloBepXHOCTM M IIMHUHM  YPOBHS  CKAISpHOTO  IIOJISL.
HuddepeHunpyeMocTs CKaIIPHOTO MO, TPAIUEHT.

7. TlpousBoaHas CKaISPHOrO MOJs MO HampapieHuio. CBA3b IpajyMeHTa ¢ MPOU3BOIHOM MO
HaIlpaBJICHUIO.

8. AnreOpandeckue M TEOMETPHYECKHME CBOMCTBA IpaJMEHTAa. BBIUMCIEHHMS TpajMeHTa H
IIPOM3BO/IHON IO HAaNpaBJIEHUIO B KoopauHarax. Cucrema o0o3HadeHuit I'aMuibToHa.

0. Bexropuoe mone. JluddepeHunpyeMocTh BEeKTOpHOro moins, audhepeHInanbHbIH
omeparop. Marpuna auddepeHInalIbHOrO orneparopa B JEKapTOBBIX KOOpAMHATAX.
[Ipon3BoHasE BEKTOPHOTIO ITOJIS 110 HAIIPABJIEHUIO.

10. /lueprennus BEKTOPHOTO TMONS, CBOMCTBA, BBIYMCIEHME B KOOpAMHATax. IloTOK
BEKTOPHOI'O TOJS 4epe3 NoBepxHocTh. Teopema ['aycca-Octporpaackoro. BeipaxeHue
JIUBEpreHuu yepes3 notok. CojieHou1albHbIe BEKTOPHOTO MOJIS U UX MPU3HAKH.

11. Potop BeKTOpPHOrO MOJsA, €r0 BBIPAKEHHE B JIEKAPTOBBIX KOOPAMHATAX M YEpPE3
ramuibToHHaH. DopmanibHBIE CBOMCTBA poTopa. Teopema Crokca.

12 IToTenunanbHEIE BCKTOPHBIC ITOJIA. Paznuunbie MMPpU3HAKH TOTCHIUAJIIbHOCTHU.

13. Hexoropeie (opmMyssl BEKTOPHOTO aHaiW3a: JWBEPreHIUS W POTOP BEKTOPHOTO
IIPOU3BEICHUS BEKTOPHBIX IOJIEH.

14. Hexoropsie (opMysbl BEKTOPHOTO aHaIW3a: TPAJAMEHT CKAISAPHOTO IIPOM3BEICHHS
BEKTOPHBIX ITOJIEH.

15. Beluucnenne QMBEpreHIMH, POTOpPAa M TPAAMEHTa B KPUBOJMHEHHBIX OPTOrOHAIBHBIX
CUCTEMax KOOpPJUHAT.

Tabéanna 9 — Ilpumepsl OLIEHOYHBIX CPEACTB ¢ KJINYaMH IPABHJIbHBIX 0TBETOB

Ne Tun [IpaBunbpHBII Bpewmst BeimonHeHns
dopMynHMpoBKa 3aaHUs
n/m | 3agaHus OTBET (B MHHYTaX)

Croco0eH MpUMEHATh 0a30Bble 3HAHUS B 00J1acTH (PU3UKO-MATEeMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK B
cdepe cBoeit npodeccronanbroit nesireabHocTr (OITK-1)

1. 3aganue | BexkropHoe npousseneHue | alb 1
3aKpBITO HGHyJ'IeBBIX BGKTOpOB
rotuna | axb=0 Torma u TOIBKO
TOrIa, KOraa:




Koopaunartsl Bektopa AB,
ecmn A(3,0,3), B(-1,-4,3),

(-4,-4,0)

paBHBI
Uro TaKkoe tenzop | Ckansp.
HYJIEBOTO paHra?

Yro Takoe TeH30p nepBoro | Bekrop.

panra?

Yrto Takoe CBEPTHIBAHUE
TeH3opa?

CymMMupOBaHUE TEH30pa MO KAKUM-THOO ABYM
UHJEKCaM

Haiitu o0mee pemnicHne
nuddepeHImaIbHBIX
YpaBHEHUM.

(xy + y)dx+ (xy +x)dy =0

[MombiTaeMcsi  pa3feNUTh —HEepPEeMEHHbIC
MHTerpupoBaHus. [l 3TOro BEIHECEM 33 CKOOKH
obmmit  Muoxutens: Y(X +1)dx + x(y +1)dy =0,
caraeMsle:

dy

—_— n3
dx

pasHecem
y(x+1)dx=—x(y+1)dy; Bopaxas
[IOJIlyYEHHOTO YpaBHEHUS YOEIUMCS B TOM,

qTO % = f,(x)of,(y) m,  3HaumT, Hame

ypaBHeHUE  sBiseTca  auddepeHIaNIbHBIM
YpaBHEHUEM B Pa3JICAIOMIUXCA TMEPEMEHHBIX.
Paznenum MIepEeMEHHBIE.

(1+1jdx=—(£+ljdy.
X y

[IpouHTETpUpPYEM IONYYUBIIEECS BBIPAKECHHE
o COOTBETCTBYIOLIUM [IEPEMEHHBIM:

J. (§+1jdx =—I (%+1]dy.

[Mony4ynm In|x|+x:—ln|y|—y+InC,
= Injxy|+Ine*? =InC.

Takum o00pa3oMm, Mbl YOETWJIHCH B TOM, YTO

xye*¥ =C - oOmmii uWHTErpa; 3aqaHHOro
yYpaBHEHWS.

%1 " ’ 2X
Haittu yactHOe peuienue y'+2y -3y =e _ HEOHOPOIHOE
Qg depeHInaIbHOro .

ABHCHIS nuHelHoe auddepeHnnanbHOe ypaBHEHHE C
P ’ MTOCTOSIHHBIMH K03 dumeHTaMu 2-0oro
yJIOBJIETBOPSIIOIIEE

nopsika. Pemenue OyneM UCKaTh B BUJIE CYMMBI
HaYaIbHBIM YCIIOBHSM

yn + 2yr _ 3y — e2x
y(0)=1y'(0) =1

pelIeHuil: Oo0IEero pemeHus  OTHOPOJHOTO
YpaBHCHHA y u YHaCTHOT' O pemiCHuA

HEOHOPOJHOrO ypaBHeHHs Y , KoTopoe Gyiem
UCKaThb 10 BUAY IpaBod d4actu. Hauynem c
OTBICKaHUs Y .

y"+2y'-3=0
XapaKTEPUCTUUECKOE
k?*+2k-3=0; k, =Lk, =-3.
CrnenoBarenbHO, 00lIee peLIeHHE OJHOPOIAHOIO

CocTaBuM
ypaBHEHUE:

ypaBHenus: y =C,e* +C,e™>%,

* 2 %
Y" 6ynem nckath B Buge A-€. Y - yacTHOe




pelleHre ypaBHEHHUs, TIOATOMY OHO IpEBpaIaeT
€ro B BEPHOE YHCIIOBOE TOXIeCTBO. [lomcTaBum
ero B  ypaBHCHWE W  BBUUCIUM A,

(v) =2Ae”;(y") =4Ae™.

4Ae”* +4Ae* —3Ae* =e”* = A=0,2,
3HauuT y* = O,Zezx. Takum o6paszom, odiee
pelIeHue HEOJIHOPOJHOTO ypaBHEHUS
y=y+y =Ce*+C,e > +0,2e*. Jnst
BBIUUCIICHUSI YaCTHOTO PEIICHUS ONpPEeIeTuM

3HAQUYEHMUSI KOHCTAHT HCXOAs U3 HadaJIbHBIX
YCIOBUM:

y=Ce*+C,e ¥ +0,2e*;

y'=C,e* —3C,e > +0,4e*;

y(0)=1y'(0) =1;

1=Ce’+C,e " +0,2°";

1=C,e° —-3C,e*" +0,4e”;

{1= C,+C,+0,2 N {Cl =0.75
1=C,-3C,+04  |C,=0.05

OTser:

y =0.75e* +0.05e>* +0,2e**.

Brruncauts J.(X + y)dL ,
K

rie (K) KoHTyp
TPEYTOJIbHHUKA C BEPIIMHAMHE

a(1,0),6(0,1),0(0,0)

KOHTYP MHTerpupoBaHus (k) pa3ouT Ha TPH
4acTH 04, aé, 60, TOrAa KPUBOJIUHEHHbBIN
HMHTerpaJj 1no 1aHHOMY KOHTYPpY Oy/ieT paBeH:

J =j(x+ yL =

K

_[(x+ y)dL + I(x+ y)dL + I(x+ y)dL

OA

YPABHEHME (04):

y=0=y=0 0<x<1
YPABHEHME (4B):

y=1-x=y=-1 0<x<1
YPABHEHUE (BO)

X=0=x%x=0, 0<y<1

(X+0W1+0dx+
1

(x+1=x N1+ (=2 dx+ [ (0+ yW1+0dy =
0

1

J=

O L
O ey

+

Il
O S

1 1 X2
xdx+\/§-jdx+jydy=?
0 0

0

1
:%+\/§+%=\/§+1.

0

1 y2
\/§~X|O+—
2




OTBET: [(x+y)dL =2 +1.
K

BbBIYUCJ/IUTDH
HNHTEI'PAJI

:fZ(xz +y2Jdx + (x+ y )P dy

L

JBYMSI
CIMIOCOBAMU:
HEMOCPEJICTBEHHO
U 110 ®OPMY.IE
TPHUHA.

L - KOHTYP
MHOT'OYT OJIbHUKA
ABCA: A1),

B(2;2), C(53)

B HAIIIEM IPUMEPE
P(x, y)=2(x*+y?) Q(x, y)=(x+y),
TOT 1A %P =4y, R _ 2(x+y).

MOJYYAEM, UTO
J= I 2(x +y )dx+ x+y

ABCA

:jj X — y dxdy
D

I'’IE OBJIACTbD (D) - TPEYT'OJIBHUK
ABC.

v

Puc. 6

3AITUIIIEM YPABHEHUE CTOPOH
TPEYI'OJIbHUKA ABC.
(4B): y =X,

(CA):
BBIYNCJINM JBOMHOM UHTEI'PAJI IO
JTAHHOM OBJIACTH (D):

J_2jdx[ x—y)dy = 2f(xy——2]
4-](4x—x2—4)dx=

1

:4(2x ! X3 4xj
3 1

BbIYUCJIUM TEIIEPH
HEIIOCPEJICTBEHHO
KPUBOJIMHEMHBIA UHTEI'PAJI ITO
KOHTYPY TPEYI'OJIbHUKA ABC,
COCTOSIIIEMY U3 3BEHBEB: 4B, BC,
CA.

(BC): y=4-X,

4-x

dx =

X

2




J= IZ-(X2+y2)jx+(x+ y)dy + J‘Z-(x2+y2)dx+(x+ y) dy
BC

AB

+ IZ-(XZ +y? )+ (x+ y)Pdy

CA

YPABHEHME (4B):
y=x=dy=dx, 1<x<2
YPABHEHME (BC):
y=4—-x=dy=—-dx, 2>x2>1
YPABHEHUE (CA):

X=1=dx=0, 3>y>1
TAKHM OBPA30M,
2 1 1
3= [8x? dx+ [(4x® ~16x +16)dx+ [ L+ y)’ dy 4
1 2 3

_56_4_56_ 4

3 3 3 3

PE3YJIbTATBI OJUHAKOBBDI.

4
OTBET: J = ——.
3

Crnioco0eH OCyIIEeCTBIATh MOUCK, KPUTUUECKUN aHAIN3 U CHHTE3 MH(POpMAalUH, NPUMEHSATh CHCTEMHBIN
HOAXOJ /IS pelieHus moctapieHHbIx 3a1ad (YK-1).

1. 3amanue | Haiith Koim4ecTBO 853 2
3aKpBITOTO | HATYPaJIbHBIX YUCEI, HE

THIIA npesBocxoaumx 1600 u
B3aMMHO MTPOCTHIX C 45.

2. CKOJBKUMHU HYJISIMU 2012! oxanuuBaetcs 501 nynem 3
OKaHYMBAETCs YHCIIO
201217

3. HaiiTy HaTypanbHOe n=3, n+10=13, n+14=17 3
gpco N Takoe, 4To

gyucma N, N+10,
N+14 - npocrere.

4. Haiitu Hanbonbinee n=148. 3
HaTypalbHOE 9ucio N,
IIpU KOTOPOM JIpOOh

A:101-102-...~1000

7n

ABJIAETCS LENIBIM
YUCIIOM.

5. Pewnthb cpaBHEHHE x=17(mod 23) 3
17x=13(mod 23)

6. JlokasaTh, uTo cyMMa | Bo3bMeM J1Ba OC/Ie10BAaTENbHBIX HATYPAIbHEIX | 5
KBaJpaToB IBYX yuciaa N u N+1. OxHo 3 HUX yeTHoe, a
IOC/Ie10BATEIbHbIX npyroe HeuetHoe. Haiinem cymmy S ux

HaTypalbHBIX YUCENT KBajpatoB:. Eciu pasgemuts S Ha 4, TO B




10.

MpHU JIeTIeHUH Ha 4 1aet
ocTaToK 1.

n(n2+1) a

YaCTHOM OYZeT HaTypalbHOE YHCIIO

B ocTaTke 1.

Ecin P >3 - npocroe
YHCII0, TO €T0 MOKHO
Ipe/ICTABUTD B BUJIE
6n+1 wm 6N -1, rae
N - HaTypanbHOE
qUCIO.

Pasnenmum P Ha 6 ¢ octatkom: P =060 +1r.
ITockonpKy [P mpocTOE YUCIIO, TO OCTATOK HE

MOXeT ObITh paBeH 2, 3 u 4. Ocratorcs 1Be
BosmoxkHoctH: =1 u I =5. B nepsom ciyuae
p=6n+1, rne N=(, a Bo BTOpom ciydae

p=6n-1,rme n=q+1.

Jlokazarts, 4TO cpenu
uncen Buaa 2P +1,
rae P - ompocroe

YHCII0, TOIBKO OJHO
SIBJISIETCS] TOYHBIM
KyOOM.

JIaHHOE YKCIIO HEYETHOE, [0ITOMY OHO SIBIISIETCS
Ky6om HewerHoro uncna: 2P +1=(2n+1)°.
PacKpbiBasi 9T0 COOTHOLICHHUE, TIOJy9aeM

p=n(4n® +6Nn+3). Tak kak P - npocroe
gucno, o N=1un p=13.

Jlokazarts, 4TO Ipu

N> 2 mexny uncaamu
N u N! conepxures mo
KpaitHel Mepe OJTHO
POCTOE YHUCIIO.

Ecnu 3T0 yTBEpKIEHHE HEBEPHO, TO BCE
IpOoCThIe uKcia, Menbme NI, Gynyr Takxke He
6onbmre, yem N . Pacemorpum uncno N—1. Ono
COCTaBHOE U [T03TOMY JIOJKHO JI€TIUTHCS Ha
IPOCThIE YKCIIa, KOTOPbIE HE MpeBocXo T N .
Ha 511 e npocteie uncna aeaurcs N!. Ho nsa
[I0CJIEI0BATENIbHBIX HATYPAJIbHBIX YHCIIA HE
MOTYT UMETh OOLINX IPOCTBIX JAEIUTENEH, T.K.
OHHU B3aUMHO IPOCTHIE.

JlokazaTp, 4TO eciu
HaTypaJbHbIC YUCIIA
IpU AeneHud Ha M
JIal0T OCTAaTOK 1, TO X
MIPOU3BEICHUE NIPU
JeaeHur Ha M Takxke
JTaeT OCTaToK 1.

JIOCTaTOYHO JI0Ka3aTh 3TO JUIS IPOM3BEICHHS
nByx umcen. [lycts @a=M-S+1u b=m-t+1.
Torna, T.e. YaCTHBIM OT JejieHus 4ucaa a-b na
m 6yner (M-S-t+S+t), a ocratkom 1.

0o0yuyeHusi 10 TUCHUILINHE (MOIYJIIO)

[IpenonaBatens, peau3yrOMMU TUCIUIIMHY, B 3aBUCMMOCTH OT YPOBHSI MOATOTOBJIEHHOCTH
00yJaronuxcsi MOXKET HCIOJIb30BaTh HWHBIE (POPMBI, METOJbI KOHTPOJS M OIIEHOYHBIC CPE/ICTBA,

nucxonsda n3 KOHerTHOI\/'I CUTyalluH.

7.4. MeTonnueckue MaTepuaJibl, ONpe/e/isiioliue Npoue1ypbl OLleHUBAHUS Pe3yJIbTATOB

Tadauna 10 — TexHoJiornueckasi KApTa peMTHHIOBBIX 0AJ1J10B 110 AUCHHUILINHE (MOLYJII0)

KonuuectBo MakcumanbHOE Cpok
No Kontponupyemsie .

MEPOTIPUATHIA KOJIUYECTBO TpeCTaBIIe
n/m MEPOTIPUATHS

/ Ganbl 0aoB HUSA
OcHoBHOoI1 0J10K
1. | Omsem na 3anamuu 3 3 B T€UECHUU
ceMecTpa

2. | Beinonnenue npakmuuecko2o 3a0aHus n 7 B T€UEHUU

ceMecTpa



KonuuectBo MakcumaiibHOE Cpox
No KonTponupyemeie N
MEPOTIPUITHIA KOJIUYECTBO MIpEICTaBIIC
n/n MEPOIPUATHS
/ Gabl OaytoB HUS
3. | Buinonnenue xoumponvHwvix pabom 3/10 30 B TCUCHUU
cemMecTpa
Bcero 40 -
4. | Ilocewenue 3anamuii 5)
5. | Ceoespemennoe  @blnonHeHUEe — BCeEX 5
3a0anuil
Bcero 10 -
JlomoiHUTEAbHBI 0J10K**
6. | Oxszamen
Bcero 50 -
UTOrO 100 -

Taoauna 11 — Cucrema mrpadoB (111 0THOT0 3aHATHA)

Iloka3arenn bamn
Ono3soanue na sauamue -0,5
Hapywenue yuebnoti oucyuniunwl -1
Hezomosnocmo k 3ansamuio -1
IIponyck 3anamus 6e3 yeaxcumenbHOl NPUYUHbL -1

Tadauma 12 — Illkaga nepeBojga PeHTHHIOBBIX 0A/UIOB B HMTOrOBYK) OLIEHKY 3a CeMecCTp
1o AUCUMIIMHE (MOTYJII0)

Cymma OannoB Ornenka no 4-6ayuIbHOM mIKasne
90-100 5 (OTIIMYHO)
85-89
;g:?j 4 (xopomo) 3auTeHo
65-69 3
60-64 (Y1OBIETBOPUTENHHO)
Huxe 60 2 (HeyIOBJIIETBOPUTETIHLHO) He 3aureno

[IIpumeuanue: ecnu 6 cemecmpe umMo2o80u GOPMOU KOHMPOAL NO OUCYUNIUHE (MOOYII0)
a61emcs IK3ameH, epagha co crosamu «3aumenoy, «He 3aumeno» ne npueooumcs]

[Tpu peanw3anuu JAUCHUAILIMHBI (MOJYJA) B 3aBUCUMOCTH OT YPOBHS TOJTOTOBJICHHOCTH
o0yJaronuxcst MOTYT OBITh UCTIOJB30BAaHBI UHBIE ()OPMBI, METOIbI KOHTPOJISI U OLIEHOYHBIE CPEICTBA,
MCXOJIS1 N3 KOHKPETHOHN CHTYAIIHH.

8. YAEBHO-METOJUYECKOE U HTH®OOPMALIMOHHOE OBECHEYEHHUE
JTUCLMILIMHBI (MOLYJIS)

8.1. OcHoBHas JuTEpaTypa
1. AxuBuc M.A., Ter3opHoe ucuucienue [DneKTpoHHbIN pecypc]: Yueb. mocol. / Akusuc M. A.,

Tonsabepr B. B. - 3-e uzn., nepepad - M. : DUSMATIIUT, 2011. - 304 c. - ISBN 5-9221-
0424-1 - Pexxum pocryma: http://www.studentlibrary.ru/book/ISBN5922104241.html

2. KpacnoB M.JI. BekropHblii aHanmu3: 3aauyd ¥ IPUMEPHI ¢ MOJAPOOHBIMHU PEIICHUSMU: KHHUTA
ObLTa JomymieHa M-BOM BBICIIIETO M cpeiHero cnernuanbHoro oopasoanus CCCP B kauectBe
y4e0. moco0. st BY30B . - u3f. 2-¢ ; ucmp. - M.: Equropuan YPCC, 2002. - 144 c. - (Bes
BBICIIIas MaTeMaTuKa B 3aj1adax ). - ISBN 5-354-00014-9 : 107-50. (14 5k3)


http://www.studentlibrary.ru/book/ISBN5922104241.html

8.2. lonotHMTEIbHAS JIUTEPATypPa
1. Kupees U.B., Tenzopusrit ananu3 u auddepeHimanbaas reoMeTpus [ DIeKTPOHHBIN pecypc]:

yue6. mocobue / U.B. Kupees, JI.B. Knay0, JI.B. JleBuyk, S1.H. Hyxun - Kpacuosipck : COVY,
2017.-102 c. - ISBN 978-5-7638-3622-6 - Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785763836226.html

8.3. UnTepHeT-pecypchl, He0OX0AMMBbIE 1JIs1 OCBOCHH S TUCHUIITIMHBI (MOTYJIA)

OBC "KOHCVYJIbTAHT CTYJAEHTA" http://www.studentlibrary.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIYJIA)

JlekuuMoHHbIE 3aHATUS NPOBOAATCS B ayauTopusx Ha 60-80 mocagodHbIX MeECT, MPaKTHYECKHE
3aHsaTus — Ha 20-30 mocajoyHbIX MeCT. B OTBEIEHHBIX NJIs 3aHATHH ayJUTOPHIX UMEIOTCS yueOHbIE
JOCKH (OONBIIOTO pa3Mepa) sl BU3yaln3aui HHpopMaImm.

Taxxke B X0Jie JEKIIMOHHBIX U MPAKTUUYECKUX 3aHATUN NPUMEHSAIOTCS y4eOHO-IE€MOHCTPAIlIOHHBIE
MYJIbTUMEANIHBIC TIPE3CHTAIINN, KOTOPBIE 00SCIICYUBAIOTCS CISAYIONUM TEXHUICCKIM OCHAIIICHUEM:

1. KomnbroTepsl (B KOMIUICKTE C KOJIOHKAMH )
2. MynbTUMEIUIHBIA TPOEKTOP
3. OkpaH.

PaGouas nmporpamma IUCHUIUIHHBI (MOIYJISI) IPU HEOOXOAUMOCTH MOXKET OBITh afanTUPOBaHA JIs
00y4eHus1 (B TOM YHUCJE C MPUMEHEHHEM TUCTAaHIIMOHHBIX OOpa30BATENbHBIX TEXHOJOTUM) JIUIL C
OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbsl, HHBAIUIOB. [l 3TOoro TpedOyeTcst 3asBIEeHUE
00yJarouuxcsi, SBJSIOMIMXCS JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbs, MHBAJIUIAMH,
WM UX 3aKOHHBIX MPEACTaBUTENECH U PEKOMEHAALNN TICUXOIOr0-MEANKO-TIeJarOTMYECKO KOMHCCHH.
Jns uHBaIMAOB cojepkaHue paboyell MporpamMmbl JUCHUIIIMHBI (MOAYJISl) MOXKET OMPENesThCS
Tak)Ke B COOTBETCTBHH C MHIUBUAYAIBHON IPOrpaMMoOii peabumuTauy HHBaIuAa (IpyU HATHYUN).


http://www.studentlibrary.ru/book/ISBN9785763836226.html
http://www.studentlibrary.ru/

