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1. TIEJIV M 3AJIAYM OCBOEHMSA IV CIUTILIAHBI (MOIYJIST)

1.1. HeJ'IBIO OCBOCHHA OJUCHUILUIMHBI SABJISACTCA OBJIAACHHUEC CTYACHTAMH OCHOBHBIX MMOHATHH
BBICIIICHI MaTeMaTHKH M MaTeMaTHYCCKHX METOJ0B HCCJIICAOBAaHUA, a TAKXKE BBIpa6OTKa Y HUX HABBIKOB
PCHICHMA THUIIOBBIX 3a/1a4.

1.2. 3aﬂaqel71 OCBOCHUS ABJIICTCA (bOpMI/IpOBaHI/Ie CIIOCOOHOCTH HCIIOJIL30BaTh MAaTeMaTHYECKUN
arrapar ajid peucCHua 3aaa4 HH)KGHGpHOfI ACATCIIBHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

VYyebnas nmucummuivHa (moxynb) b1.b.9. Marematumka BriIroueHa B OO0s3aTENIbHBIA IIEPEUYCHD
JTUCIUILIMH 00s13aTeNIbHON YacTh 00pa30BaTeIbHON MPOrpaMMbl BHE 3aBUCHMOCTH OT €€ HaIlPaBJICHHOCTH
(mpodmst). qucuurummua peanu3yercss B coorBercTBUH ¢ TpeboBanusimu PI'OC, OIl BO u VII, mo
HarpasiaeHuto moarotToBku 09.03.01 MudopmaTrka u BEIYMCIUTEIbHAS TEXHUKA.

JucnuminHa 6a3upyeTcss Ha CIEQYIOIIMX JUCLUIUIMHAX: MaTeMaThka B 00bEMEe Kypca cpeiHei
IKOJIBI.

PesynbTarel 00ydeHMsl, TOJyYEHHBIE NMPU OCBOCHUM JMCLMILIMHBI, HEOOXOAMMBI MPU U3YYEHUU
cnenyomux aucuuuinH - ®usuka, Teopuss BepositHocted, [lpuknaanas Teopuss HHpOpMAIH,
DNEKTPOTEXHHUKA U AIEKTPOHUKA, a TAK)KE IIPU BBIIIOJHEHUH BBITYCKHONW KBaJIM(PUKAIIMOHHON pabOTHI.

Pabouas mporpamma AucHUIUIMHBI «MaremMaTuKa» Ui WHBAIHIOB M JIHI[ C OrpaHUYCHHBIMU
BO3MOYXHOCTSIMH 3JI0OPOBbBsSI pa3padaThIBa€TCsl HHIUBUAYAIHHO C YI€TOM OCOOEHHOCTEH MCUXO(PHU3NIECKOTO
pa3BUTHUS, MHAUBHUIYATbHBIX BO3MOKHOCTEH M COCTOSHUS 3/I0POBBS TAKUX 00YUArOIIUXCS.

3. KOMIOETEHLUY OBYYAIOIIETOCSl, ©OPMHUPYEMBIE B
PE3YJBTATE OCBOEHWS JUCIUATIIMHBI (MOIYJIA)

Tabnuna 1. - DopMupoBaHre KOMIIETEHIMH TUCIUTUIMHAMU OYHOUM OpMBI 00YUeHUs

HauMeHOBaHME CemecTpsl, HOpMHUPOBAHUS TUCITUTLITHHBI
JMCIHILINH, (OPMUPYIOLIAX Kommerenimu Gepytest 3 Y4eOHOTO MU1aHa [0 HAIPABJICHHIO TTOATOTOBKHU OakaiaBpa
&
KOMITETEHITHIO /cnenManImrcTa/MarucTpay
COBMECTHO 1 2 3 4 5 6 7 8
Maremaruka
dusuka

Teopus BeposiTHOCTEH
IIpuknannas Teopust
uHpOpMALUT
ONEeKTPOTEXHUKA
3JIEKTPOHUKA

BerimosiHeHue u 3amuyra
BKP




4. NMEPEYEHbB NINAHUPYEMbIX PE3YJIBTATOB OBYYEHWA MO ANCUUTTTIMHE, COOTHECEHHbIX C
NNAHUPYEMbIMA PE3YIIbTATAMW OCBOEHWA OlNBO

Tabnuma 2. - [lepeueHs MIaHUPYEMBIX PE3yIbTATOB 00YUEHHUS [0 AUCLUUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMi OCBOCHUS

Koa 1 HamMeHOBaHHe

Koa nu HaumeHoBaHue

OueHovHbIE CpeICTBA

KOMITETeHIHH HHAMKATOPA J0CTHKEHUS IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE Texkyuiero IIpomeskyTOUHOM
KOMIIETeHIIUH KOHTPOJIS aTTecTaluu
OIIK-1 Crocoben HOIIK-1.2. Ucnomp3yer 3HaTh. YMerb. Baanersb: KonTponbHbie buners! g
MPUMCHATH METOAbI MATCMATHYCCKOI'O OCHOBHBIC ITOHATHUA, peuiaTh 3aga41 Ha METOAaMHU HAXOXACHUA pa6OTbI, 9K3aMCHa, 3a4€Ta
€CTCCTBCHHOHAYYHBIC U aHajin3a U MOJCJIUPOBaAHUA OIPCACIICHUA U BBIYHUCJICHUC MpeaciioB; TCCTUPOBAHUC B
O6IJ_[CI/IH)KeHepHI>Ie 3HaHUA, IIpU BBIABJICHUUN ITPUYUH CBOMCTBa 06"I)CKTOB npeacioB, psAaoB, METOAaMU BbIYHCIICHUA cucteme E-
METOJIbI MATEMAaTUYECKOTO | CIOXKHBIX MIPOoOJIeM B MaTEMaTHYECKOTO MPOU3BOJHEIX, MPOU3BOHBIX (QYHKIIMH; learning.
aHaJM3a ¥ MOJICTIMPOBaHUs, | UH()OPMALMOHHO- aHanM3a, anreOpbl ¥ | UHTETPAJIOB,; METOJaMH{ BBIYUCIICHUS
TEOPETHYECKOTO U KOMMYHUKaIIMOHHBIX TEOMETPHUH; JOKa3bIBATh MHTETPAJIOB,;
9KCTIEPUMEHTAIBHOTO cucTeMax (OpMyITHPOBKHY U YTBEpKICHH, METOJIaMH{ PeIICHUS
HCCIIEJOBAaHMS B JIOKa3aTeNbCTBA pemats 3a1a9u CHCTEM JINHEHHBIX
npodeccHoHaIBEHOM YTBEPIKACHHH, MaTeMaTHIecKoro YpaBHEHHH.
JIeSITEIIEHOCTH METO/IBI UX aHaNN3a;
JIOKa3aTeNbCTBa, YMETh pelIaTh

BO3MOJXKHBIE Cepbl
UX MPUMEHEHHSL.

3ajia4u anredpsbl 1
AHAJIUTHIECKOU
TEOMETPHUH




5. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
5.1 Pacnpenesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT Mo ceMecTpam
OOm1ast TpyA0EMKOCTh IUCIUILTUHBI cocTaBisieT 13 3au.en. 468 yacos, pacnpeeseHue 9acoB 1o
BUJIaM pabOT ceMecTpaM MPEACTaBICHO B TaOIHIIE 3.
Tabnuma 3. - Pacnipenenenne Tpyq0EMKOCTH JUCHUIUIMHBI IO BUAM paboT M0 CeMeCcTpam

TpynoémkocTh B yac |
. B 1.4. o cemecrpam
Buj yueoHoii pa6oThI ch:ZO Neocent | Necen | Mo
1 2 cem 3
®opMaT U3yYeHHUs TMCHHUIIHHbI C HCIOJIb30BAaHUEM 3JIEMEHTOB
AIIEKTPOHHOT'O O0YYEHUs
O0mass  TpynoémkocTs  aucuMIIMHBL (468 180 144 144
y4eOHOMY IIaHy
1. KonrakTHas pa6ora: 212 71 71 70
1.1.AynuTopHas paéoTa,B TOM YHCJIE: 204 68 68 68
3aHATHUS JeKIMOHHOTOo THMa (JI) 102 34 34 34
3aHsaTHsl cemMuHapckoro tuna (I13-cemunapsl, 102 34 34 34
MPaKT. 3aHATHS U Jp)
naboparopusie pabots (JIP)
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 8 3 3 2
KypcoBas pabora (poexkT) (KP/KII)
(KOHCYNbTAUS, 3aIUTA)
TEeKYIIMd KOHTPOJIb, KOHCYJbTallUU 1o 5 1 3 1
JVICIIATUTAHE
KOHTakTHass paboTa Ha MPOMEKYTOYHOM 3 9 1
koHTpose (KPA)
2. CamocrositesqibHast pa6ora (CPC) 193 73 73 47
pedepar/scce (MOAroTOBKA)
pacuérHo-rpadudeckas pabota (PT'P)
(moaroToBKa)
KOHTpOJIbHAs paboTa
kypcoBas padora/mpoext (KP/KII) (moaroroska)
CaMOCTOSITEIIbHOE H3y4YeHue pasnenos, 193 73 73 47
CaMONOJTrOTOBKa (MpopaboTka M MOBTOPEHUE
JEKIIMOHHOTO ~ MaTepuaja ®W  MarepHana)
yu4eOHUKOB M Y4eOHBIX MOCOOWH, MOATOTOBKA K|
7a00paTOPHBIM H  NPAKTHYECKUM  3aHITHSM,
KOJIJIOKBUYM H T.JI.)
IMoaroroBka K ’3K3amMeHy (KOHTPOJIb) 63 36 27
IloaroroBka K 3auery




5.2. CopgepxaHue AUCLUMUNIUHBbI, CTPYKTYPUPOBaAHHOE MO TeMaM

Tabmuna 4-Coaep:kanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyembie Bun yuednoit
padoThI (4ac)
(KOHTpOJIMPYyeMBIe€) - HaumeHoBaHnue Peammzanust B | HammeHoBaHue
pe3yabTaThI KoﬁﬂTaKT“a” 5 E HCTOJIb3yeMBbIX paMKax pa3padoTaHHOTO
ocBoennsi:kon YK; paoora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOrO
HaumeHnoBaHue pa3aenos, TeM = k5 4 Bug CPC
OIIK; IIK n - 2| E=E S ¢ MHTEePaAKTHUBHBIX NOATOTOBKH Kypca
HHIUKKATOPBI = é“; “i S E 8 E o0pa3oBaTebHbIX (TpyaoeMKocTh | (TPYya10eMKOCTH
JIOCTUKEHU S 5| 39| & g ; - TEeXHOJIOTH i B 4acax) B 4acax)
L|
KOMIeTeHIH i = | B & é‘. « ;
lcemectp
OIIK1 Pa3gen 1. DeMeHTH THHEHHON anTreOpsl
HOIIK-1.2
Tewma 1.1. Oneparuu Hag matpunamu. | 0,5 05 |2 - YTeHHWE OCHOBHOW W | AyauTOpHas
JIOTIOJIHUTENIBLHOMI poBepoyHas padboTa
JIATEPATYPhI
Tewma 1.2. Onpenenureny. 1 2 2 PaTypeL, N
PEKOMEHIOBAHHO 110
Kypcy;
Tema 1.3. OOpaTHas Matpuiia. 0,5 05 |2 . npopa6oTka
Tema 4. CucremMbl JIMHEHHBIX | 2 3 2 JICKIINOHHOTO
anreOpanvdecKux ypaBHCHHA. Marepuarna,
- perreHue
JIOMAIIHUX 3aJaHui
Pa3gen 2. BexktopHas anreOpbI
OIIK1 Tewma 2.1. BekTopsr. 1 05 |1 - YTeHHWE OCHOBHOW W | AyauTOpHas
HOIIK-1.2 JIOTIOTHUTEIHHOM poBepoYHas padboTa
Tema 2.2. CkansipHOE IPOHU3BEICHIE 1 05 |1 JIUTEPATypHI,
PEKOMEHIOBaHHOM 110
Tema 2.3. BekropHOe pon3BeIcHIE 1 05 |1 Kypcy;
- npopaboTKa
Tema 2.4. CMmenranHoe npousBeneHne | 1 05 |1 JIEKIITUOHHOI'O
MaTepuaa,
- pelieHue
JOMAaIIHUX 3aJaHuH
OIIK1 Pa3nen 3. AHanuTHdeckas TeoMeTpus
HOIIK-1.2 Tema 3.1. [Ipsimas Ha MIOCKOCTH 1 ‘ ‘ 1 ‘ 3 ‘ - YTEHUE OCHOBHOW M | AyauTOpHAas




Buasbl yueoHoit

Ilnanupyemble
(KOHTpOJIMpYyeMble) paborsi (1ac) - HaumeHnoBanue Peanuzaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas E 3 HCNOIb3YeMbIX pamKax pa3paboTanHOro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOrO
HaunmeHnoBanue pasjeios, TeM T = = Bun CPC
OIIK; IIK u = = | 2 RS HHTEePAKTHBHBIX IOATOTOBKH Kypca
HHANKKATOPBI =1 g-g g E _2) g & o0pa3oBaTebHBIX (TPyn0eMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; E = 3 TeXHOJIOT Uil B yacax) B Yacax)
KOMIeTeHIn i = |Sa E. « g
Tema 3.2. [TockocTh 1 15 |3 JIOTIOTHUTENBbHON poBEpOYHast paboTa
Tema 3.3. [Ipsimast B mpocTpaHCTBE 1 15 |3 JIMTEPATYPEL, 5
Tewma 3.4. KpuBble BToporo mpsaka 2 1 2 PEROMEHIOBAHHOM TO
Kypcy;
Tema 3.5. IlpuBemenue KpuBbiX | 1 1 1 - npopa6oTka
BTOPOTO MpsjKa K KaHOHHYECKOMY JNEKIHOHHOTO
BUAY Marepuana,
Tema 3.6. IloBepXHOCTH BTOpPOIO 3 - peleHue
Hopsjka JOMAIIIHUX 3aJaHUuN
OIIK1 Paznen 4. [Iuddepenumansroe ncuncnenne GpyHKIUE 0JHOM EpeMEHHOM
MOIIK-1.2 Tema 4.1. OYHKIINH OIHOM | 2 2 2 - YTeHHWE OCHOBHOH M | AyauTopHas
nepeMeHHoil. OCHOBHBIC IOHSTHS JIONIOJIHUTENIbHOU MpOBepoYHas paboTa
Tema 4.2. Ipenen | 2 2 5 JIUTEPATypHL,
TIOCJIE/IOBATEIILHOCTH PEKOMEHIOBaHHOH 110
Tema 4.3. [lpenen pynkuuu 2 2 5 Kypcy;
Tema 4.4. HenpepweiBHOCTE. Toukm | 2 1 2 - npopaboTka
paspeiBa. JICKIIMOHHOT'O
Tema 4.5. [pousBomHas. | 2 3 6 MaTtepuana,
duddepennnar. - perueHue
Tema 4.6. TeopeMbl o1 2 AOMAIIHAX 3a/laH1H
T pepeHIIPYEeMBIX (QYHKITHIX.
Tewma 4.7. [IpaBuio Jlomurans. 1 2 4
Tema 4.8. ®opmyna Telnopa. 4
Tema 4.9. UccnenoBanne QyHKIuUi ¢ | 2 2 4
MIOMOIIIBIO TIPOU3BOHOM
OIIK1 Pasnen 5. @yHKIMU MHOTUX NIEPEMEHHOMN
VOIIK-1.2 Tema 5.1. OyHKUMM HECKOJBKHX | 2 1 1 - YTEHWE OCHOBHOH M | AyauTOpHAs
nepeMeHHbIX. OCHOBHBIE TOHSATHSI JIOTIOJTHUTEIbHON poBepoyHas paboTa
Tema 5.2. YactHple mnpowusBoassle, | 1 2 2 JUTEPaTypPHI,

TOJHBIN JuddepeHnnan




Buasbl yueoHoit

Ilnanupyemble
(KOHTpOJIMpYyeMble) paborsi (1ac) - HaumeHnoBanue Peanuzaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas E 3 HCNOIb3YeMbIX pamKax pa3paboTanHOro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOrO
HaunmeHnoBanue pasjeios, TeM T = = Bun CPC
OIIK; IIK u = = | 2 RS HHTEePAKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g i E _2) g & o0pa3oBaTebHBIX (TPyn0eMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; E = 3 TeXHOJIOT Uil B yacax) B Yacax)
KOMIeTeHIn i = |Sa E. « g
Tema 5.3. ®opmyna Teitnopa. 1 1 2 PEKOMEHIOBaHHOM 110
Kypcy,
Tema 5.4. Be3ycnoBHbII 1 ycnoBHbIH | 1 1 2 - npopaboTka
IKCTPEMYM JICKIIMOHHOTO
Tema 5.5. HaxoxneHue sKcTpeMyma 3 MaTrepuania;
¢yHkMM  2-X  NEpPEeMEHHBIX  Ha - pelenne
KOMITAKTHOM MHOKECTBE JIOMAITHUX 33JaHHH
Tema 5.6. I'panuent, npousBoaHas mo | 1 1 2
HAaIpaBJICHHIO
Hroro 3a cemecTp 34 34 |73
2 cemecTp
OIIK1 Pa3nen 6. nrerpanbHoe HCUYHCICHUE PYHKIIUU OJHOM MEPEMEHHOM
MOIIK-1.2 Tema 6.1. [epBooOpazHas. | 2 1 2 - YTEHHE OCHOBHOHW M | AyauTOpHas
Heonpenenennsiii nHTErpa JIONOJIHUTENIbHOM MpoBepouHas pabora
Tema 6.2. MeTo/1bl HHTETPUPOBAHUS 2 1 2 JTUTEPaTypHl,
Tema 6.3. Wuterpuposanue | 4 4 6 PEKOMEH/I0BAaHHOM 110
paLMOHAIBHBIX, TPUTOHOMETPUUECKUX KypcCy,
1 HPPAITUOHATBHBIX (DYHKITHA. - npopaboTka
Tema 6.4. OnpeieICHHBIN HHTETPAJL. 2 3 4 JEKIUOHHOT O
Tema 6.5. [Ipunoxenus 6 MaTtcpuaia,
ONPEJEIEHHOr0 MHTErpajla - pemeHue
Tema 6.6. HecobctBennsie | 2 3 4 JIOMANIHAX 33 IaHUH
MHTETPAJIbL.
OIIK1 Paznen 7. luddepeHnmanpHbie ypaBHEHUS
MOIIK-1.2 Tema 7.1. . y. 1l-ro mnopsaka. | 2 1 2 - YTEHHE OCHOBHOHM M | AyaWTOpHAs
OCHOBHBIE TTOHSITHS JIOTIOJTHUTEIbHON poBepoyHast paboTa
Tema  7.2.  OpHopomHble  1y. | 2 3 5 JIUTEPaTypHl,
Jluneiinsle  n.y. 1l-ro  mopsaxa. PEKOMEHI0BaHHOM 110

Ypasuenus bepnynnu.

Kypcy,




TLanupyembre Bunnl yueonoii
(KOHTpOJIMpYyeMble) paborsi (1ac) - HaumeHnoBanue Peanuzaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas E 3 HCNOIb3YeMbIX pamKax pa3paboTanHOro
ocBoenusi:kon YK; HanMEHOBANRE PASIEIOB, TeM pabora 5 s 3 Bux CPC AKTHBHbIX U IMpakTuyueckoii | DiIeKTPOHHOrO
OIIK; IIK u i = . g ® 5 S ¢ HHTEePAKTHBHBIX IOATOTOBKH Kypca
HHANKKATOPBI =1 g-g E E = 8 E o0pa3oBaTebHBIX (TPyn0eMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; E ® 3 TeXHOJIOT Uil B yacax) B Yacax)
KOMIeTeHIn i = |Sa E. « g
Tema 7.3. JI.y. BBICHIUX IOPSAIKOB. | 2 2 4 - TmpopaboTKa JeK-
YpaBHEHUsI, AOMYCKAIOMINE TTOPSAAKA IIMOHHOTO
Marepuaa;
Tema 7.4. Jlumeitneile nay. c |3 3 5 - peuenne
MOCTOSIHHBIMU K03 (DUITHCHTaAMH. JIOMAIIIHUX 3aIaHuN
Tema 7.5. Cucremsl 1.y. 1 1 3
OIIK1 Pa3znen 8. UncnoBble 1 hyHKIMOHATIBHBIC PSIbI
MOIIK-1.2 Tema 8.1. IlpusHaku cxomumoctH | 3 3 8 - YTEHHE OCHOBHOH M | AynuTopHas
YHUCIIOBBIX  psIOB.  YCJIOBHas | JIOTIOJTHUTENbHON npoBepoyHas paboTa
a0COJIIOTHAsL CXOJMMOCTb. JUTEPaATYpHI,
Tema 8.2. dyHxuuoHampHbIC psabl | 1 1 2 PEKOMEHI0OBaHHOM 110
O061acTh CXOJMMOCTH. Kypcy;
Tema 8.3. CreneHHsle pameL. | 2 2 4 - mpopaboTka
JduddepenunpoBanue u JEKI[IOHHOT O
MHTETPUPOBAHUE CTETICHHBIX PSJIOB Mmarepuana;
Tewma 8.4. Psan Teitmopa. 1 1 4 - peumeHue
Tema 8.5. IlpumeHeHme cremeHHBIX | 1 1 4 JIOMAIIHKX 3a/laHHi
psizoB K TPUOIMKEHHBIM
BBIYHCIICHHSM.
Tema 8.6. Pag ®ypre. Pager @ypre | 4 4 8
JUISl YETHBIX U HEYETHBIX (QYHKIHI.
Hroro 3a cemectp 34 34 |73
3 cemecTp
OIIK1 Pa3nen 9. VaTerpansHoe HeuncaeHne QYHKINN HECKOIBKUX MEPEMEHHBIX
NOIIK-1.2 Tema 9.1. JIBoiiHOl MHTErpa 4 4 4 - YTEHWE OCHOBHOH M | AyauTOpHAs
Tema 9.2. TpoiiHoli HHTETpAIL. 4 4 4 JOTIONTHUTENBHOM npoBepoyHas pabora
Tema 9.3. KpuBonunreitneie | 4 4 4 aTepaTypel, N
— PEKOMEHI0BaHHOH 110
Tema 9.4. [loBepxHOCTHBIE MHTETpaANEl | 4 4 4 peys
IIEpBOTO M BTOPOTO PojioB. Popmysl i npopadorka
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Buasbl yueoHoit

Ilnanupyemble
(KOHTpOJIMpYyeMble) paborsi (1ac) - HaumeHnoBanue Peanuzaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas E 3 HCNOIb3YeMbIX pamKax pa3paboTanHOro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOrO
HaunmeHnoBanue pasjeios, TeM T = = Bun CPC
OIIK; IIK u = = | 2 RS HHTEePAKTHBHBIX IOATOTOBKH Kypca
HHANKKATOPBI =1 g-g E E E g & o0pa3oBaTebHBIX (TPyn0eMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; E = 3 TeXHOJIOT Uil B yacax) B Yacax)
KOMIeTeHIn i = |Sa E. « g
Octporpanckoro-I"aycca u Crokca. JIEKITHOHHOT O
Marepuana;
Tema 9.5. DnemeHTHI TEOpHUU MO 4 4 4 - peleHue
JIOMAIHUX 3alaHui
OIIK1 Paznen 10. Teopust GhyHKIIHIT KOMIUIEKCHOTO TIEPEMEHHOTO
HOIIK-1.2
Tema 10.1. KommnekcHsle wuwmcna, | 2 1 3 - YTEHHE OCHOBHOH M | AynuTOpHas
JnedcTBust Haj HuMmMu. KopeHb u3 JIONIOJIHUTENIbHOU MpOBepoYHas paboTa
KOMIUIEKCHOT'O YHCIIA. JUTEPaTypHl,
Tema 10.2. OyHKIUU KOMIUIEKCHOTO | 2 2 3 PEKOMEHI0BaHHOM 1O
MEPEMEHHOr0: OCHOBHBIC MOHSTHS. Kypcy;
OneMeHTapHbIE GbyHKIUN - npopaboTka
KOMIUIEKCHOTO MEPEMEHHOTO. JICKINOHHOTO
Tema 10.3. TlpowsBomnas. YcmoBus | 2 2 3 MaTepuana;
Komu-Pumana. AHamTHYECKas - peuieHue
(I)YHKHI/M- JIOMAILIHUX 3aJlaHui
Tema 10.4. Hurerpan ot ¢yHKImm | 2 2 3
KOMIUIEKCHOTO MEPEeMEHHOTO.
Tewma 10.5. Psaner Teitnopa u Jlopana. | 2 2 4
Tema 10.6. Knaccudukarmus | 2 1 2
M30JIMPOBAHHBIX 0COOBIX TOYEK.
Tema 10.7. Beruersl. Beruucnenue | 2 4 4
MHTETPAJIOB C TIOMOIIBIO BHIUETOB.
Tema 10.8. TIpunoxxeHus BoIYETOB 5
HToro 3a cemectp 34 34 | 47
Hroro no iucumminHe 102 102 | 193
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6. TEKYLWW/ KOHTPOJ1b YCMNEBAEMOCTU M MPOMEXYTOUYHAS
ATTECTAUNA MO NTOT'AM OCBOEHNA ONCLUUTMTIVNHDBI

Texymuit KOHTPOJIb OCYIIECTBIIETCS MO BCEM BHAAM Y4eOHOro TMpoliecca: YCTHOE
cobeceloBaHUE 10 TEMaM JIEKIIMOHHBIX 3aHSATUM, BBIMIOJHEHHE MPAKTUUYECKUX 3aJaHUM.
[TpoMeKyTOUHBIM KOHTPOJb MPOBOIUTCS B (OpME TECTUPOBAHUSA WIM B YCTHO-TUCHBMEHHOU

dopme.

6.1. TunoBbie KOHTPOJIbHBIE 3a/IaHUS UM UHbIE MaTepuaibl, HEOOXOIUMBIE AJISi OLEHKU
3HAaHUM, YMEHUM U HABBIKOB U (MJIM) OMbITA JEATEILHOCTH JEATEILHOCTH OCBELIEHBI B pa3jelie
12.

NunuBuayanbHble NMPAaKTUYECKUE 3alaHUsl M BOMPOCHI JJIsi TEKYIIEro KOHTPOJIS IO
TEOPETHYECKOMY MaTepHuaiy XxpaHsarcs Ha kadenpe «lIpuxmannas maremaruka» aya. 1204 mo
anapecy H.HoBropog, yn. Mununa, 24 1 HaXoasaTCsl B CBOOOTHOM JIOCTYTIE.

TecTbl U1t IPOMEKYTOUHOTO KOHTPOJIs chopMupoBaHbl B cucreme E-learning u Haxoastes B
CBOOOIHOM JOCTYTIC:

https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/5804
https://edu.nntu.ru/quest/question/list/subject id/1475/quest_id/4769
https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/1668
https://edu.nntu.ru/quest/question/list/subject id/798/quest id/1343
https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/1348
https://edu.nntu.ru/quest/question/list/subject id/798/quest id/1919
https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/1817
https://edu.nntu.ru/quest/question/list/subject id/798/quest id/1674

6.2 OnucaHue nokasaTenen U KpUTepueB KOHTPONSA ycrneBaeMoCTU, onucaHue
LWKan oueHUBaHusA

Tabnuma 5. - [Ipu Tekymiem KOHTpoJie (KOHTPOJIbHBIE HEJIETN) U OIEHKA BHIMOJTHEHUS
KOHTPOJIbHBIX paboT

IIxana Ik3amen/
. 3ader
OlLlcHUBaHHUS 3adeT ¢ OEHKOH
40<R<=50 OTIn4yHO
30<R<=40 Xopouio 3a4er
20<R<=30 Y 10BIETBOPUTEIHEHO
O<R<=20 HeynosnerBopurenbHo HE3ayeTr
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https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/5804
https://edu.nntu.ru/quest/question/list/subject_id/1475/quest_id/4769
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1668
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1343
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1348
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1919
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1817

Tabnuua 6. — Kputepuu orieHMBaHus pe3yabTara 00y4eHHs M0 JUCHUIUIMHE M [IKaJIa OLlCHUBAHUS

Kpurtepuu oueHnBaHus pe3y/jibTaToB 00y4eHUs

KOII 1 HAMMEHOBAaHUE OHCHK& OI.[CHKEI OHeHKa OHGHKa
KOH 1 HAUMCEHOBaHHE MHIUKATOPA JOCTHKeHUS «HEYAOBJETBOPUTEIBHO» «YAOBJIETBOPUTEJILHO» / «xXopouio» / «OTJIMYHOY /
KOMIETCHINMH KOMIIETeHIIUT / «HE 3aYTEHO» «3aYTECHO» «3a4TEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKHU KOHTPOJIS OLICHKHU KOHTPOJIS
OIIK-1 Cnocob6en | MOIIK-1.2. Amnanmusupyet | He 3Haer onpeneneHuit ®parmeHTapHbIE, 3HaeT  Marepualn Ha | Umeer rimyOokue 3HaHMS
UCIIONIb30BaTh IOJIOXKEHHS, | IIPUHIMIIBI PadOThl 00BEKTa, | BaKHEUIINX MOHSTHH, IIOBEPXHOCTHbIE  3HAHMA | JOCTATOYHO XOpOLLEM | BCEro Marepuaia
3aKOHBI u METOJbl | IOCPENCTBOM CBOMCTB, (opmyin 110 MaT€MaTuKe. YPOBHE; IIPEACTABIACT | CTPYKTYpPhl IHUCLUIUIMHBIL,
€CTECTBEHHBIX  HAyK M | MAaTEMaTH4ECKOro aHaau3a MaTeMaTUKH, HE MOKET M3noxeHre NOydYeHHBIX | OCHOBHBIE 33J1a41 B OCBOMII HOBalUU
MaTEMATUKU AN PEIICHUS chopMyIHpOBaTh 3HaHUIl HEMOJHOE, OJHAKO | PaMKaxX MOCTAaHOBKH JEKIUOHHOTO Kypca IO
3a1a4 HH)KEHEPHOU OCHOBHBIE YTBEPXKIEHHs, [3TO  HE  MNPEMATCTBYET | LeNel u BBIOOpA | CpPaBHEHHIO C
JIeSITETbHOCTH YTO NPEMATCTBYET YCBOGHHUIO TIOCIICIYIOIIETO | ONTUMAIBHBIX  CIIOCOOOB | y4eOHOM  JHMTEepaTypowu;
YCBOEHHIO MOCIEAYIOIEr0 |MaTrepHuana. JOmyCKarTCs | HX JOCTHIKEHHUS. U3J0KEHHE MOIYYEHHBIX
MaTepHana. OTJENbHBIE CYIECTBEHHBIE 3HaHUI MOJTHOE,
OUIMOKH, WCIpaBIICHHBIE C CHUCTEMHOE; JOIYCKAIOTCs
IIOMOIIBI0 IIPENOAABATENLA. €JMHUYHbIC omuoKH,
3aTpynHeHus npu CaMOCTOSITEIBHO
(hopMyIHpPOBaHUU HCIPABJIIEMBIC pu
pe3ynbTaToOB U UX PELICHUI co0ece10BaHUU
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Ounenka Kputepun onenuBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYACHT, OCBOUBIIUI 3HAHUS,
Bricokuii ypoBeHb «5» | yMEHHUs, KOMIIETCHIIMU ¥ TEOPETHUYECKUI MaTepual 6e3 npooesnos;
(0TIM4HO) BBINOJIHUBUIMN BCE 3a/1aHUs, IPEyCMOTPEHHbIE y4EOHBIM IJIAaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
1po¢eCCHOHATILHOIO IPUMEHEHHUS] OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.

OLICHKY «XO0pOoUIO» 3aCIYKHUBACT CTYACHT, IIPAKTUYCCKHU IMOJTHOCTBIO
OCBOUBIIHM 3HaHUs, YMECHUSA, KOMIICTCHIUU U TeopeTI/I‘leCKI/Iﬁ
Marcpuall, y‘-ICGHBIe 3agaHusg HE OICHCHbI MaKCUMAJIbHBIM YU CJIOM
6a.]'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMPAKTHUYCCKUEC HABBIKH.

Cpennuii ypoBeHb «4»
(xopor10)

OIICHKY «Y/OBJIETBOPUTEIbHO» 3aCITY>KUBACT CTYJEHT, YaCTUYHO C
[Toporosslii ypoBeHb «3» | mpoberamMu OCBOMBIIHM 3HAHUS, YMEHUS, KOMIETCHIINU U
(YIOBIETBOPUTENHHO) | TEOPETUUYECCKUI MaTepuall, MHOTHE Y4eOHbIC 3a1aHus THOO0 HE
BBITMIOJIHIIL, JIUOO OHH OLIEHEHBI YHCIIOM 0alyIoB OJIM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTHYECKHUE HABBIKU HE CYOPMUPOBAHBI.

OLOCHKY «HCYIOBJICTBOPHUTCIIbHO» 3aCIIYKUBACT CTYIACHT, HC OCBOMBIIHI
3HAaHUWA, YMCHUAI, KOMIICTCHIIUNU U TeopeTI/I‘IeCKI/Iﬁ MaTcpual, y‘lC6HBIC
3aaaHus HEC BBIIIOJIHUII, IIPAKTUYCCKHNEC HABBIKH HE C(l)OpMI/IpOBaHI)I.

MuHMMaIIbHBIN YPOBEHb
«W2»
(HEey/10BJIETBOPUTEIILHO)

7. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

7.1 YyebHasa nutepaTtypa, nevyaTtHble usgaHusa 6mdnuoteyHoro cpoHaa

7.1.1 TIuckynoB H.C. luddepenunanpHoe 1 HHTErpajibHOE UCUUCIeHUs :Yueb.mocobue:B 2-x T.
T.1 / H. C. Iluckynos. - Uzn.crep. - M. : Unrterpan-Ilpecc, 2006. - 416 c. - [Ipeam.yka3s.:c.410-
415. - ISBN 5-89602-012-0(t.1). - ISBN 5-89602-014-7.

7.1.2 TTuckynos H.C. luddeperunanboe U HHTETpaIbHOE UCUUCICHUS Y 4eb.mocodue:B 2-x T.
T.2 / H. C. Iluckynos. - U3a.ctep. - M. : Unrerpan-Ilpecc, 2006. - 544 c. - [Ipeam.yka3.:c.539-
544. - ISBN 5-89602-013-9(t.2). - ISBN 5-89602-014-7.

7.1.3 Iunaue B.C. Kypc Bbicmieit marematuku : Yueonuk / B. C. IlumaueB ; Ilon
pen.A.H. Tuxonosa. - 3-¢ m3a.,ucnp. - M. : Onukc, 2007. - 600 c. : mi. - ISBN 978-5-488-00925-7.
7.1.4 Harancon W.I1. Kpatkuii kypc Bbiciieit MmareMaTky :Yue0.nmocobue / U. I1. Hatancon. - 9-e
usa.,crep. - CII6. : Jlanb, 2007. - 736 c. - (YueOHuku s By30B.CrieruanbpHasi JuTepaTypa). -
ISBN 978-5-8114-0123-9.

7.1.5 bepmant A.®. KpaTkuii Kypc MaTeMaTH4YeCKOTro aHanu3a :Ydeb.mocooue / A. @. bepmanr,
U. T. ApamanoBuu. - 16-e usa.,crep. - CII6.; M.; Kpacnonap : Jlans, 2010. - 736 c. : ui. -
(Kimaccuueckast yueOHas nurepaTypa 1Mo MaremaTtuke). - buGmwmorp.:c.736. - ISBN 978-5-8114-
0499-5.

7.1.6 IMucemennsrit JI.T. Koncnekt nekmmii o Beicineid Mmaremaruke / [I. T. [Tucemennsrid. - 10-¢
u3. ucnp. - M. : Aiipuc-tipecc, 2011. - 603 c. : un. - (Beicuiee obpazoBanue). - [Ipuin.:c.599-603.
- ISBN 978-5-8112-4351-8.

7.1.7 3anopoxen I'.M. PykoBOJACTBO K peHIEHHIO 33jJad IO MaTeMaTHYeCKOMY aHalIu3y:
VYueb6.mocobue / I'. W. 3amopoxen. - 7-e usm.,crep. - CII6. : Jlans, 2010. - 461 c. : wun. -
(YueOuuku 1i1s By30B.CriennanbHas tutepatypa). - ISBN 978-5-8114-0912-9.

7.1.8 bepman I'.H. CO60pHHK 33129 IO KypCy MaTeMaTHYECKOTO aHaM3a. PeleHne THMHYHBIX 1
TPYAHBIX 3afa4 :Yueb.mocodbue / I'. H. bepman. - 3-e u3z.,crep. - CII6. : Jlans, 2007. - 608 c. : ui.
- (YueOnuku 11 By30B.CriennanbHas mutepatypa). - ISBN 978-5-8114-0657-9.

7.1.9 Bricmiasg MaTeMaTuKa B YIPaXHEHUAX U 3a/1adax :Yued.mocobue:B 2-x u. Y.2 / I1. E. Jlanko
[m nmp.]. - 6-e m3a. - M. : Onukc 21 Bek; Mup um obOpazoBanme, 2007. - 416 c. : wr -
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bubmmorp.:c.416. - Ilpun.:c.409-415. - ISBN 978-5-488-01070-3(Onuxkc). - ISBN 978-5-488-
01072-7(4.2). - ISBN 978-5-94666-366-3(Mup u obpazoBanue); 978-5-94666-389-2(4.2).
7.1.10 Knerenuk /[.B. COopHHK 3ama4 MO aHAIUTUYECKOW reomerpuu: YueO.mocobue / [[. B.

Knerenux ; ITox pen. H.B.Edpumona. - 17-e¢ uzn.,crep. - CII06. : [Ipodeccus, 2006. - 200 c. : wi. -
ISBN 5-93913-037-2.

7.2. CnpaBoy4HoO-6ubGnuorpacgpuyeckas nurepartypa

7.2.1 T'o6epuuk, H.C. Jluneiinas anreOpa u aHaauTH4ecKas reomerpus: Yueo.mocooume/ H.C.
['o6epuuk, A.A. Kypkun, U.B. Jlanmun, WU.B. Jlucauenko, C.H. Haropusix, E.B. ®ponaruna,
A.A. Yepnona, T.H. SkosneBa; HI'TY um. P. E. AnekceeBa. - H. Hosropoxa: [MU3a-so HI'TY],
2017. - 206 c. - ISBN 978-5-502-00956-0.

7.2.2 Maremarnuecknii ananu3: YueO.mocobue. Y.1: QuddepeHnmanbHoe M HHTETpaIbHOE
ucuncinenne (GyHKui omHoi nepemennoi / B.B.I'maakos, O.M. Hcaesa, 1.B.Kompuuk, JI.H.
Kpusonocon, A.A.Kypkun; HI'TY um.P.E.AnekceeBa. - H. Hosropoxa: [MU3n-so HI'TY], 2019. -
213 c. - bubmmorp.:c.213. - ISBN 978-5-502-01182-2; 978-5-502-01183-9 (u.1).

7.2.3 baraes, A.B. MaremaTtuueckuii ananu3 [ DIEeKTPOHHbBIE TEKCTOBbIE JaHHbIE]: Yuel.mocobue.
U.2: JluddepeHuunanbHoe W WHTETpaJbHOE HCUYUCICHHE (QYHKIMH MHOTHX TIEPEMEHHBIX /
A.B.baraes, H.C.I'o6epnuk, W.B. Topoxora, W.B.Kompuuk, A.A.; Kypxkun; HITY
uM.P.E.AnekceeBa. - H. Hosropon: [MU3n-Bo HI'TY], 2020. - 183 c. - buOmmorp.:c.181-182. -
ISBN 978-5-502-01182-2.

7.2.4 Anekceenxko C.H. uddepenunansupie ypaBaenusi: Yye6.mocobue / C.H.AnekceeHko,
A.B.baraes, A.C.Enucdanoa, W.B.Konpuuk, A.A.Kypxkun; HI'TY wum.P.E.AnekceeBa. — H.
Hogropox: [M3a-Bo HI'TY], 2019. - 280 c. - bubmmorp.:c.279-280. - ISBN 978-5-502-01205-8.
7.2.5 Kypxun, A.A. Kparuele unrerpansl: Yye6.mocobue / A.A.Kypkun, O.E. Kypkuna,
N.B.Konbuuk, A.B.baraes, A.W. 3aitnes; HI'TY um.P.E.Anexceesa. - H. Horopoxa: [b.u.], 2014.
- 140 c.: nn. - bubmuorp.:c.138-137. - ISBN 978-5-502-00379-7.

7.2.6 Anexceenko, C.H. KomruiekcHbIN aHanmu3 U ONEpallMOHHOE HCYHCICHHE: Yued.mocodue
C.H./ Anekceenko, A.B.baraes, JI.}O. KaraecBa, A.C Ko3zenkos; HI'TY um.P.E.Anekceesa. - H.
Hogsropon: [U3n-Bo HI'TY], 2017. - 154 c. : wi. - bubnmorp.:c.153-154. - ISBN 978-5-502-
00969-0.

7.2.7 ®OyHKIIMOHAIBHBIC MOCIEAOBATEIILHOCTH U psabl. Permenue 3amau: Yue6.mocobue/ B. B.
I'magkos, U.1. unenkynosa, A.W. 3aitnes, JI.IO. KaraeBa, 11.B. Konbuuk, A.A. Kypkun; HI'TY
umM. P. E. AnekceeBa. - H. Hosropon: [M3a-Bo HI'TY], 2016. — 120 c.- ISBN 978-5-502-00853-2.

7.3 MeTogun4yeckue ykasaHusl, peKoMeHOaumMm v gpyrve marepuarnbl K 3aHATUAM

7.3.1 Kokoynuna, M.B. TIpakTukym 10 BhICIICH MaTeMaTUKe [DJIEKTPOHHBIC TEKCTOBBIC TAHHBIE |
Vue6.mocobue:B 2-x u. Y.l /Kokoymuna M.B., Kompuuk U.B., Kypkun A.Aum np.; HI'TY
uM.P.E.AnekceeBa. - H.Hosropon : [U3a-Bo HI'TY], 2020. - 176 c¢. - bubnuorp.:c.174-175. -
ISBN 978-5-502-01366-6.— Pexxum goctyma: uist aBTOpU3. MOIb30BaTENEH.

7.3.2 Meronuuyeckue peKOMEHJAlUU 10 OpraHu3aluu ayAUTOpHON paboThl. [IpuHATel YueOHO-
metogudyeckum cosetom HI'TY umm. P.E. AnekceeBa, mpotokon Ne 2 ot 22 ampens 2013 r.
ONEeKTPOHHBIN azapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.  Jlata
obparmenus 23.09.2015.

7.3.3 Meroauueckue pEKOMEHJAIMK [0 OpraHu3alud W IUIAaHUPOBAHHUIO CAMOCTOATEIbHON
paboTHI CTy/NEeHTOB 1Mo aucturuHe. [IpuHsaTel Yuebno-metonuueckum coetom HI'TY um. P.E.
Anexkceesa, IIPOTOKOII Ne 2 oT 22 amnpels 2013 T. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab
.pdf?20.
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7.3.4 VYuebnoe mnocobue «lIpoBeneHue 3aHATHI C NPUMEHEHHWEM HHTEPAKTUBHBIX (opM u
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwn E.I'., 2013 r. DiekTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-
sprimeneniem-interakt.pdf.

Mamepuaner no oucyunaune «Mamemamukay» 6 21eKMPOHHOM BAPUAHME HAXOOAMCA 8 CUCHeMe
E-learning 4G no aopecy:

https://edu.nntu.ru/storage?page_id=m9908

8. TH®OPMALNOHHOE OBECIIEYEHUE JUCHUIIJINHBI

YueOHbIii poriece Mo AUCIUILINHE 00€CTIeYeH He0OXOAMMBIM KOMIUIEKTOM JTUIICH3NOHHOTO H
CBOOOHO PaCIPOCTPAHAEMOTO MPOTPAMMHOTO 00ECIIEYEHHSI, B TOM YHUCIIe OT€YECTBEHHOTO
MPOU3BOCTRA (COCTaB 0 AUCIMILIMHE onpeseseH B HacTosmen PITJ] u moaiexxut 0OHOBIICHUIO TIpU
HEOOXOAMMOCTH).

8.1. [lepeuens pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKANUOHHOM ceTu «AHTEepHETY,
HEe00XO0JUMBIX /IJI51 OCBOEHUS JUCIHUIJIMHBI (MOIYJIA)

[Tepedens mMporpaMMHBIX TPOILYKTOB, HCIIOIB3YEMBIX IPH MIPOBEACHUH PA3INYHBIX BUIOB 3aHATHUI 110
JUCUUIUTNHE (OTKPBITBHIN TOCTYII):

1. Koncynprantlimtoc [DnexTponHsiii pecypc]: CripaBouHasi mpaBoBas cucteMa. - Pesxxum gocryma:
http://www.consultant.ru/.

2. Hayunas snextponnas oubimoreka E-LIBRARY .ru. — Pexxum nocryma:
http://elibrary.ru/defaultx.asp

3. DnexktpoHHas 6ubnmnoreynas cucrema [10BOIKCKOTo TOCyIapCTBEHHOTO YHUBEPCUTETA CepBUCA
[DnexTponnsIii pecype]. — Pexum moctyma:http://elib.tolgas.ru./ - 3arn. ¢ s3kpaHa.

4. DneKTpOHHO-OMOIMOTeYHas cucTeMa Znanium.com [IeKTPOHHBIN pecypc]. - Pexxum
noctyma:http://znanium.com/. — 3ari. ¢ 3kpaHa.

5. OTkpbITOC 0Opa3oBaHue [ IICKTPOHHBIN pecypc]. - Pexxum nocrtyma: https://openedu.ru/. - 3ari ¢
JKpaHa.

6. Polpred.com. O630p CMMU. [TomHOTEKCTOBasI, MHOTOOTpaciaeBas 6aza nanubiX (bJ1) [DaexkTpoHHbIN
pecypc]. - Pexxum noctyna:http://polpred.com/. — 3ari. ¢ skpana.

7. ba3el nanHbIX Beepoccuiickoro HHCTUTYTa Hay4HOU M TexHn4eckoil nupopmannu (BUHUTU
PAH) no ecrecTBeHHBIM, TOUHBIM U TEXHUYECKHM HayKaM DJIEKTPOHHBIN pecypc]. - Pexxum qocryma:
http://www.viniti.ru. — 3arm. ¢ skpaHa.

8. YHuBepcurerckas nHdopmanmonHas cucrema Pocens [DnexTponHslii pecypc]. - Pexum gocryna:
http://uisrussia.msu.ru/. — 3ar. ¢ ’xpana.

8.2 IlepeueHb MpOrpaMMHBIX MPOAYKTOB, MCIOJB3YEMBIX IMPH MPOBEIECHUU PA3IUYHBIX BHUIOB
3aHITHIA 1O TUCIUTUIMHE (OTKPBITHIM TOCTYM):
Tab6nuia 8. [lepeueHb 37EKTPOHHBIX OMOTUOTEUHBIX CHCTEM

Ne HaunmenoBanue Cceblika k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTYACHTA
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

8.3 Ilepedyenp NUIIEH3MOHHOTO U CBOOOTHO PACHPOCTPAHSIEMOTO MPOTPAMMHOTO OOecTieueHus], B
TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOCTBA HEOOXOIUMOTO JIJISi OCBOCHHS TUCIIUTLIUHBI
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Tabnuma 9. [lepeyeHb MPOrpaMMHOTO OOECTICUCHUS

IIporpammHoe obecneyenne, HCMOIb3yeMoe B
YHHBepcUTeTe Ha JOTOBOPHOii 0CHOBe

IIporpammHoe obecneuenne cBOOOTHOTO
pacnpocTpaHeHus

Microsoft Windows XP, Prof, S/P3 (moamucka
DreamSpark Premium, morosop NeTr113003 ot
25.09.14)

Open Office 4.1.1 (iuuensus Apache License 2.0)

Microsoft Windows 7 (moarnucka MSDN 4689,
noamrcka DreamSparkPremium, morosop Ne
Tr113003 or 25.09.14)

Adobe Acrobat Reader (FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007
(mumensus Ne 42470655)

Microsoft Office (umensus Ne 43178972)

Windows XP muw. Ne 65609340

Office 2007 nuw. Ne 43178971

Microsoft Windows XP Professional (munensus
Ne 43178980)

MicrosoftOffice 2007 (nmuuensust Ne 44804588)

1C npeanpusrue 8.1 (ULIEH3MOHHOE
cornamenue Ne§00908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nunensus Ne
65112135)

Dr.Web (morosop Ne 31704840788 ot 20.03.17)

Koncynprautllnroc (JJlorosop Ne 28-13/16-313
or 27.12.16)

Texskcnept (Jorosop Nel00/860 ot 22.12.2016)

Hepeqeﬂb COBPEMECHHBIX l'lpO(l)eCCI/IOHaJ'IbHI)IX 0a3 JAHHBIX H PIH(l)OpMaIII/IOHHI)IX
CIMpaBOYHBIX CUCTEM

B tabmuue 10 ykasaH nepedeHb NMpodecCHOHAIBHBIX 0a3 JaHHBIX U MH(OPMAIIMOHHBIX
CIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTYyN (yAaJeHHBIH nocTym). /laHHBIA mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusmMu GI'OC BO.

B nanHoM pa3zgene Moryt ObITh IPHUBEAEHBI pecypchbl (CCBUIKM HA CAlThl), HA KOTOPBIX
MOYKHO HalTW TOJNE3HYI A Kypca MHPOpMalMio, B T.Y. CTATUCTUYECKUE WIIM CIIPABOYHBIE
JaHHbIe, y4eOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.

Ta6aunna 10 - Ilepeyens coBpeMeHHBIX NPOQeCcCHOHANBHBIX 0a3 JaHHBIX U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHme npoecCHOHAJIBLHOM 0a3bl JAHHBIX, Hoctyn k pecypcey (yAaJeHHbIH
HH(OPMALMOHHO-CIIPABOYHOM CHCTEMBbI JAOCTYII ¢ YKa3aHHEM
CCBIIKH/I0CTY U3 JIOKAJBHOM CeTH
YHHBEPCHUTETA)
1 2 3
1 baza  nmaHHBIX  CcTaHZApTOB U PEIVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
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2 | DnexkrponHas 60a3za U30paHHBIX cTaTel Mo Gumocopuu http://www.philosophy.ru/
EnuHblii apXUB 3KOHOMHYECKHX M COLUOJOTHYECKUX .

3 P http://sophist.hse.ru/data_access.shtml
JTAHHBIX
ba3bl nanHpIX HanMoOHAJIBHOTO COBETA MO OLEHOYHOU

4 http://www.ncva.ru
JeATEIbHOCTH

5 | CopaBounas npaBoBas cuctema «Koncymnsrantlnrocy» JIOCTYT U3 JIOKAJIBHOM CETH

6 | UudopmannonHo-cipaBoyHas cucreMa «Texkcnepr» JOCTYII U3 JIOKAJIbHON CETH

9. OBPA3OBATEJIBHBIE PECYPCBbI UIS1 UHBAJIN/10B U JIMILI C OB3

B Ttabmume 10 yka3zaH mepedyeHb 00pa30BaTEIbHBIX PECYPCOB, HMMEIOIIUX (OpPMBI,
aJalTUPOBAHHBIE K OTPAaHUYCHUSM HX 370POBbs, a TAKKE CBEJCHHUS O HAJTUYHUU CIICIUATBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOIO MOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXKET OBITh WCIOJb30BaHA HH(OpPMAIHUs, pa3MENICHHAs B TOJpa3iele
«JdoctynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBaTenbHOM opranusauu»https://www.nntu.ru/sveden/accenv/

Tabnumua 10. - Obpa3zoBaTenbHbIC peCypChI 17151 MHBAIUI0B U Jinil ¢ OB3

Ne Ilepedyenn 00pa3zoBaTeIbHBIX CaeieHUSs] 0 HAIMYMH CTIELUATbHBIX
pecypcoB, IPUCTOCOOTEHHBIX IJIsI TeXHHYECKHX CPe/ICTB 00y4YeHHs!
HCNOJIb30BAHUSI HHBATUAAMH H KOJIJIEKTUBHOT0 M MHIAMBHIYAJIbHOT O
annamu ¢ OB3 110J1b30BAHMSA
1 OBC «KoHCYIBTaHT CTyACHTa» 03BYYKa KHHT U yBeJIMUeHHe mpudra
g | 9BC S ——
,
TEKCTH! KHUT ¥ MEHIO HaBUTAllUU
3 9BC «}OpaiiTy Bepcus TSl cIa00BUIAINX

10. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE, HEOBXOJIUMOE TS
OCYUIECTBJIEHUS OBPA3OBATEJBLHOIO MPOIIECCA MO
TV CHUTIJIMHE

Y4eOHbIe ayAUTOPUH TSI TPOBEACHUS 3aHSATHHA M0 TUCIUIUIMHE, OCHAIIEHBI 000PYAOBaHUEM
U TEXHUYECKUMHU CPEJICTBAMU O0YUYEHUs
B tabnuue 11 nepeunciensr:
— yueOHble ayAWTOPUM JUId TMPOBEACHUS y4eOHBIX 3aHATUH, OCHAIllEHHbIE
000pyZI0BaHUEM U TEXHUUECKUMH CpeJICTBAMU O0yUYESHHUS;
— TMOMEUICHHS Ui CaMOCTOSTENBHON paboThl O0YyJaroIUXCs, KOTOPHIE JOJKHBI
OCHAILIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO IMOJKIIOYEHUS K CETH
«HTepHeT» M obecrnieueHUWEM JOCTyNa B JJIEKTPOHHYIO HH()OPMALMOHHO-
obpazoBarensuyto cpeny HI'TY.
Ta6muma 11 - OcHaNEHHOCTh ayIUTOPUHN U TIOMEIIEHUH ISl CAMOCTOSTETbHON paboThI
CTY/ICHTOB IO TUCIIMIIJIHE

HaumenoBanue OcHalIeHHOCTD IIepeyeHb JTMLIEH3MOHHOTO
ayJAUTOPHUI U ayJAUTOPHUI TOMEIEHN I NPOrpaMMHOr0 odecrevyeHusl.
noMeumeHun aJjis M NMOMeIlleHu i PexBHU3MTHI OATBEPKIAOLIETO
NnpoBeaeHust y4eOHbIX JOKYMEHTAa
3aHATHI U
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CaMOCTOSATEJILHOMI

padoThI
1 2 3
6421 Kowmmekr * Microsoft Windows7
yueOHas aymuTopus ANl | JEMOHCTPAaLlHOHHOTO (moamuckaDreamSpark Premium, morosop
MIPOBEICHUS 3aHATUH 000pyIOBaHUS: NeTr113003 ot 25.09.14)
JIEKIIMOHHOTO 1 * IIK, ¢ Bexomom Ha| * Gimp 2.8 (cBobGomuoe IIO, mumeH3us
CEMHHAPCKOTO THUIIA, MYJIbTHMEUAHBIN GNU GPLV3);
IPYIIIOBBIX U npoekrop, Ha 6aze AMD | « Microsoft Office Professional Plus 2007
WHINBHTy aTbHBIX Athlon 2.8 T'rm, 4 T'6 O3V, | (mumensus Ne 42470655);
KOHCYJTBTAIHH, 250 I'b HDD, wmonutop | * OpenOffice 4.1.1 (cBobomnoe IIO,
TEKYILETO KOHTPOJISI U 19” — 1. muuen3ust ApacheLicense 2.0)
MPOMEKYTOYHOM * MynbTHUMeTUIAHBIN + AdobeAcrobatReader (FreeWare);
aTrectanuy; T. Hmxaui npoekTop Epson- 1 mr; o 7-zip TUTSI Windows
Hogsropon, Kazanckoe mi., | ¢ Okpan — 1 mrt.; (cBOOOTHOpaCTIpOCTpaHIeMOe [0,
12 HaGop  yueOHo-Harnsmnbix | murensues GNU LGPL);
oCcooui Dr.Web  (Cepruduxar  NeEL69-RV63-

YMBJ-N2G7 ot 14.05.19).

6543

KOMITBIOTEPHBIH KJacc -
nomemenne a1 CPC,
KYpCOBOTO
MPOEKTUPOBAHUS
(BBITIOTHEHUST KyPCOBBIX
pabort), r. Hikauit
Hogropon, Kazauckoe .,
12)

* [Ipoekrop Accer — lmT;

* TIK na 6a3e IntelCoreDuo

2.931ITm,2I'603VY,32016
HDD, mounuTop Samsung 19°

— 11 mrr..

I[IK mnopxmrodeHsl K CeTH
«HTepHeT» u
o0ecreynBalOT  JOCTYN B
ANIEKTPOHHYIO
nH(OPMAITMOHHO-
00pa3oBaTeIbHYIO cpeny
YHUBEPCUTETA

* Microsoft Windows 7
(moamuckaDreamSpark Premium, moroeop
Ne Tr113003 ot 25.09.14);

* Microsoft Office (sturien3ust Ne
43178972);

» Adobe Design Premium CS 5.5.5
(mmmen3us Ne 65112135);

» Adobe Acrobat Reader (FreeWare);

e 7-zip nist Windows
(cBobomHOpactpoctpansemoe 110,
munensuess GNULGPL);

* Dr.Web (Cepruduxar NeEL69-RV63-
YMBJ-N2G7 ot 14.05.19)

» Koncynprantl limroc(I'TI Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoGommoe IIO, muieH3Ms
GNUGPLV3)

11. METOANYECKHUE PEKOMEHJAIINU OBYYAIOIIUMCH IO
OCBOEHHIO INCIUAITJIMHBI

11.1. O6wme MeTOANYECKME pEKOMEHAALMM ANl OOyYaloLWMUXCA MO OCBOEHUIO
AUCUMNIINHBI, o6pa3oBaTesibHble TEXHONOMMU

JucuuImmmHa

peanusyercs

nocpeaACTBOM

IMPOBCACHU

KOHTAaKTHOM  paboTel €

oOyJarommMucs (BKJIIOYas MPOBEICHNE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH), CAMOCTOSATEILHOM

paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.
KonTakTHas pabora: aynuTopHas, BHEAyJUTOPHAs!, a TaKKe MPOBOJUTHCS B DJIEKTPOHHOMI

UH(OPMaLIMOHHO-00pa30BaTeNbHO cpene yHuBepcutera (nanee - SUOC).

[IpenonaBanue

JAUCHUITIIMHBI

BEACTCA C

00pa3oBaTENbHBIX TEXHOJIOTHIA:
- OaJITbHO-PEHTHHIOBAsT TEXHOJIOTHSI OlleHMBaHUs B cpenie E-learning 4G;

HpI/I npenoaaBan  JUCIHUIIIIMHBI «MaTCMaTI/IKa», HCIIOJIB3YIOTCA

IMPUMEHCHUEM CICOYIOIIUX BUI0B

COBpPCMCHHBIC

06pa3OBaTeJ'IBHBIe TEXHOJIOTHH, MO3BOJIAIOMIME MOBBICUTh AKTUBHOCTb CTYACHTOB IIpW OCBOCHHUU
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Martepuaja Kypca U TMpeJoCTaBUTh UM BO3MOXHOCTh 3(PQPEKTHMBHO peaan30BaTh Yachl
CaMOCTOSITEIbBHOU PaOOTHI.

Ha nexuusax, HOpakTUYECKUX 3aHATUSAX PEATU3YIOTCSI HHTEPAKTHUBHBIE TEXHOJIOTHUH,
IPUBETCTBYIOTCSI BOIIPOCHI U 00CYKIEHUS, UCIOIb3YETCs JIMYHOCTHO-OPUEHTUPOBAHHbIHN MOAXO],
TEXHOJIOTUSI PabOThl B MaJbIX TPYIIMax, YTO IMO3BOJSET CTYIEHTaM MpOSBUTH CeO0sl, MOIYYUTh
HaBBIKU CAMOCTOSATEIBLHOIO U3yYEHHs MaTepualla, BBIPOBHATh YPOBEHb 3HAHUM B I'PYIIIIE.

Bce Bompochl, BOSHHKIIHME MPH CaMOCTOSITEIbHOH padoTe Haja JOMAIIHUM 33JaHUEM,
HOJpOOHO pa3OMPAIOTCs HA MPAKTUUECKUX 3aHATUAX U JeKUUsX. [IpoBoasTcs nHAMBUyalbHbIE U
IPYNIOBbIE KOHCYJIBTALlUHM C HCIOJIb30BAHMEM, KaK BCTPEY CTYAEHTAaMH, TaK U COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJOTHM: 3eKTpoHHas outa, ZOOM.

WHunuupyercst akTUBHOCTb CTYIEHTOB, IHOOLIPSAETCS 3aJaHUE JIIOOBIX BOIPOCOB IIO
MaTepuany, NPAKTUKYEeTCd HMHIUBUIYAIbHBIA OTBET HAa BOIPOCHI CTYACHTA, PEKOMEHIYIOTCS
METO/Ibl YCIEIIHOIO CAMOCTOSATEIbHOTO YCBOEHMsI MarepHaja B 3aBHCHMOCTH OT YPOBHS €ro
6a30B0i1 MOATOTOBKH.

Jlnst OLlEHKM 3HAaHWM, YMEHHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
IpUMeHseTCs OauIbHO-PEUTUHIOBAsICUCTEMAa KOHTPOJIS M OLIGHKHM YCIIEBA€MOCTH CTYIEHTOB B
IIPOLIECCE TEKYIIEro KOHTPOJIS.

[IpomerxyTouHas aTTecTalys IpOBOJUTCA B (OPME SK3aMEHa U 3a4eTa C y4eTOM TeKyIlen
YCIIEBAEMOCTH.

PesynbraTr 00yyeHus cumraercsi cOPMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO MOJHOCTBIO. [Ipu ycTHBIX cobOeceoBaHUSAX CTYAEHT
HCUEPIIbIBAIOIIE, [TOCTIEI0BATEIbHO, YETKO U JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOIHO
CIpaBIII€TCS C 3aJadaMM, BOIPOCAaMU W JPYTMMM BHJAMU 3a/laHuM, HUCIOJb3YeT B OTBETE
JIOTIOJIHUTENBHBIN MaTepuasl. Bece mpeaycmoTrpeHHble pabouell yueOHOM mporpaMMol 3aaaHust
BBIIIOJIHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHUSAMH, CTYACHT CIIOCOOCH
AQHAJIN3UPOBATh IIOJIyYEHHBIE pE3YJbTaTbl, IPOSBIAET CAMOCTOSATEIBHOCTh IIPU BBIIOJIHEHUH
3a1aHUM.

Pesynbrar 00ydyenusi cuumraercs cGOpMHPOBAHHBIM HA IOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO IMOJHOCTBIO. [Ipu ycTHBIX cobOeceoBaHUSAX CTYAEHT
II0CJIEI0BATENIbHO, YETKO M JIOTMYECKU CTPOMHO M3jaraer ydeOHbIH MaTepuall; CIpaBisercs c
3a/layaMM, BONPOCAMM W JPYITMMM BHUJAMHU 3a/laHui, TpeOyromMX NPUMEHEHHs 3HAHWUW; Bce
IpeIyCMOTpEHHBIe paboueil yueOHON mnporpaMMmoil 3aJaHMs BBIIOJIHEHBl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSAMHU, CTYACHT CIHOCOOEH aHAIW3HPOBATh MOJYYEHHBIE PE3YJIbTAThI;
IIPOSIBIIIET CAMOCTOATEIBbHOCTD IIPH BBIIIOJHEHUH 3alaHUM.

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIU CTY/IEHT IIPH BBINOJIHEHUN
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOIMyCKaeT OIIMOKH, HEYBEpEHHO, C
0OJBIIMMU 3aTPYIHEHUSMHU BBINIOJIHAET 3a/laHusi, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHH,
Ka4eCTBO BBIIOJIHEHHBIX 33J1aHUH HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBAHUSAM, KAYECTBO UX
BBITIOJTHEHUS OIIEHEHO YMCJIOM OajuloB HMXKE TPEX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2 MeToan4yeckue ykasaHuUs Ans 3aHATUMN FIEKLUMOHHOro TUna

JIeKMOHHBIN KypC MPEANOIaraeT CUCTEMAaTU3UPOBAHHOE U3J105KEHUE OCHOBHBIX BOIPOCOB
TEMaTUUYECKOTO TUTaHa. B X0/e JTEKIMOHHBIX 3aHATHN PACKPBIBAIOTCS 0a30BBIE BOMPOCH B paMKax
Kakaouh Tembl aucuumuiuHel (Tabmumna 4) . O603HAYAIOTCS KITFOUEBBIE ACMEKThl TEM, a TaKke
JIENArOTCs aKIEHThl Ha HauWOoJiee CIIOKHBIE M Ba)KHBIC TOJIOKEHUS H3y4aeMOTo MaTepHaa.
Marepuansl JEKIUN SBISIFOTCS OMOPHOM OCHOBOM JUIsl TMOATOTOBKH OOyYarommxcs K
MPaKTUYECKUM 3aHATUAM / JaOOpaTOPHBIM paboTaM W BBITIONHEHHUS 3aJaHUN CaMOCTOSTEIHHON
paboThl, a TaKKe€ K MEpOMPHUATHUSM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH M IMPOMEKYTOUHOMN
aTTeCTAIUU M0 JUCHUIUINHE.
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B X04€ JICKIOMOHHBIX 3aHSTUN PCKOMCHAYCTCSI BCCTU KOHCICKTUPOBAHHUC y‘-I€6HOFO
Marepuaa.

11.3 MeToan4yeckune ykazaH1Ms No OCBOEHUIO AUCLMUMIIUHbI HA NAaGOpPaTOPHbIX
paboTax

He npenycMmoTtpeHsl.

11.4. MeToan4yeckue ykasaH1Ms No OCBOEHUIO ANCLUMNIIMHbI HA 3aHATUAX
CeMMHapCKoro tuna

[IpakTuueckre  3aHSATUS  MPEICTABISIOT  COOOW  JeTanu3aluio  JIGKIIMOHHOTO
TEOPETHUUYECKOr0 Marepuasia, MPOBOIATCS B IEISAX 3aKpEIUICHHs Kypca M OXBaThIBAIOT BCE
OCHOBHBIE paznenbl. OCHOBHON (hOpMOIM MpPaKTUYECKUX 3aHATUI SBJISETCS peUIeHHe 3a7ad U
paz00p npuMepoB.

[IpakTuueckue 3aHATHS 00Y4arOIIUXCS 00ECIIeUNBAIOT:

- MPOBEPKY U YTOYHEHUE 3HAHUM, MTOJTYYCHHBIX Ha JICKIIUIX;

- TOJIyueHHWE YMEHUN U HaBBIKOB OOCYXJECHHUS BONPOCOB MO y4eOHOMY MaTepuanmy
JUCHUTLTAHBI;

- YMEHHUE peliaTh TUIIOBBIC 3a/1a4U;

- NOJABEIAECHUE WUTOrOB 3aHATHUM MO PEUTHHIOBOM CHCTEME, COTJIACHO TEXHOJOTHMYECKOU
KapTe AUCLUIUINHBIL.

3aaHus K MPaKTHIECKUM paboTam orucaHbl B yaeOHOM mmocooun 7.3.1.

11.5. MeToanyeckue ykasaHusi No camocTtosiTenibHOM paboTte obyyarowmxca

CamocrosiTenbHass paboTra oOecrneyuBaeT MOJArOTOBKY OOy4arollerocs K ayJIuTOPHBIM
3aHATUAM M MEPONPUITHSAM TEKYIIET0 KOHTPOJISL M MPOMEXKYTOUHOM aTTECTALMH IO HU3y4aeMOi
TUCHUIUIMHE. Pe3ynbTraTthl 3TOW MOATOTOBKU MPOSBISIOTCS B AaKTHMBHOCTH OOYydYarollerocs Ha
3aHATUAX M B KA4yeCTBE BBIMOJHEHHBIX MPAKTHUUECKUX 3aJaHUil U JIpyrux (opM TEKyIIero
KOHTPOJIA.

[Ipu BBITOTHEHUM 3aaHUM JII CAMOCTOSITEILHOM PabOThI peKOMEHAyeTCs MpopadboTka
MaTepUANIOB JIEKIUH MO KAXKIOW NIPOUAECHHOM TEME, a TakKe H3Yy4YEHHE PEKOMEHIYEMOM
JIUTEepaTyphl, IpeacTaBlIeHHON B Paznene 6.

B mpomecce camocToATenbHOM pabOThl MPU W3YYEHUHU IUCHUIUIMHBI CTYICHTHI MOTYT
paboTath Ha KOMIBIOTEPE B CHEIUATU3UPOBAHHBIX AYAUTOPHUSAX JISI CAMOCTOSTEIHHOM pabOThHI
(ykazano B Tabmuue 11). B aymutopusx wumeercs [ocTyn depe3 HMH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHOU MHEOOPMAIMOHHO-00pa30BaTEIbHON
cpene ynusepcutera (QMOC) u sanektporHoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pacroJiaraloTcs y4yeOHbIE U Y4EOHO-METOAMYECKHE MaTepHasibl, KOTOPbIE MOTYT OBIThH
MCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YUYEHUHU AUCIUILINHBL.

11.6. MeToauyeckue ykazaHus Ans sbinonHeHus PIP
He npenycMoTpeHsL.
11.7. MeToan4yeckue ykasaHus AnA BbINOSIHEHUSA KYpPCOBOro npoekrta / paboTbl

He npenycmoTpeHsI.
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12.OIEHOYHBIE CPEJICTBA JUISI KOHTPOJISI OCBOEHUS
T CTUTLIAHBI

I[HSI TCKYLICTO KOHTPOJIA 3HAHUH CTYACHTOB 10 JUCHUIIIMHC HNPOBOJUTCA KOMILJICEKCHAS

OICHKA 3HaHHi7[, BKJIIOYaromiasa

NN E

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.
20.
21.

— TpOBEJCHHE KOHTPOJIBHBIX PaboT;

— 00CYyXX/ICHHE TEOPETUUECKUX BOIPOCOB;
— PCIICHUC TUIIOBLIX 3aa4;

— ayauTOpHas MpoBepodHas paboTa;

— TECTHUPOBAHUC;

—  JK3aMEH

—  3ayer.

Bonpocsl k 3x3ameny (1 cemectp)
Bonpocsl qiis npoBepku ypoBHs o0yyenHoctn «3HATb»
Paznea 1. DiieMeHTHI JIMHEHHOI ajredpbl

Onepanuu HaJ MaTPUIIAMU U UX CBOMCTBA.

Omnpenenurenu 2-ro ¥ 3-r0 MOPSIIKOB.

Omnpenenenre MUHOpA U aNreOpanyecKoro T0MOTHEHUS.

dopMyina pas3ioKeHUsT OMPEICTUTENS N-TO MOPSAKA IO CTPOKE U CTOJIOIY.
CaolicTBa OnpeenuTeNeH.

Onpenenenne oOpaTHON MaTpuIlsl. Teopema cylecTBOBaHUS 00PaTHONH MaTPHUIIbI.
Teopema Kpamepa.

Meron lMaycca.

Paznes 2. BekTopHas anredpa

JIuHelHbIE ONEepaluy HaJl BEKTOpaMH.

Onpenenenre TMHEWHON 3aBUCUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

Heo6xoanMoe u 1ocTaToyHOE YCIOBUE TMHEHHOM 3aBUCUMOCTH 2-X U 3-X BEKTOPOB.
Omnpenenenue 6asuca.

Omnpenenenue anredpandyeckoil Mpoekunu BeKTopa Ha ock. Ee cBoiicTaa.

[IpsmoyronbHas cucrtema koopanHar. KoopauHartel TOYKH. JIMHEWHBIE ONepalMd HaJ
BEKTOpaMH B KOOPAMHATHOH (Gopme.

dopMyia eneHus OTpe3Ka B JAaHHOM OTHOILIEHUU.

OmnpeneneHue CKalspHOTO IPOU3BEICHUS BEKTOPOB, €ro cBoiictBa. Heobxomumoe u
JIOCTaTOYHOE YCJIOBHE OPTOTOHAJIBHOCTU 2-X BEKTOpoB. @opmysna BBIYMCIEHUS B
KOOpJAUHAaTax.

Omnpenenenue mnpaBoil Tpoilku BekTopoB. OmpezeneHue BEKTOPHOIO IPOU3BEICHMS, €ro
CBOMCTBa, reoMeTpuuecKuil cMbIcil. HeoOxoaumoe 1 10CTaTOYHOE YCIOBHE KOJIJTMHEAPHOCTU
2-X BeKTOpoB. DopMyIra BEIYUCIICHHS B KOOPAMHATAX.

OmnpeneneHne CMEMIAHHOTO NPOU3BENEHUS 3-X BEKTOpPOB, €ro cBoiicTBa. ['eomerpuueckuit
cmbici. HeobxonrMoe 1 J0cTaTOYHOE YCIIOBUE KOMIIAHAPHOCTH 3-X BEKTOPOB.

Pa3nes 3. AnanuTnyeckasi reoMeTpust

Bunsl ypaBHeHUI IpsIMON HA MIIOCKOCTH.
®opMyiia BBIYUCIEHUS PACCTOSHUS OT TOYKH 10 IIPSMOM.
B3anMHOe pacnionokeHue IByX NPSIMbIX Ha IJIOCKOCTH, YTOJ MEXY IPSIMBIMH.
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22.

23.

24.
25.
26.
217.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54,
55.

56.
57.
58.
59.

60.

Bunel ypaBHeHui miockocti. @opMyiia BEIUNCIEHHS PACCTOSHUS OT TOUKH JI0 MIIOCKOCTH.
B3aumHoe pacnonoxeHue IByX INIOCKOCTEH, yToJI MEXAY TUIOCKOCTSIMH.

Buns! ypaBHeHUH npsiMoH B mpocTpancTBe. Dopmysia BEIYMCICHHS PACCTOSHUS OT TOYKH 10
psiMoi. B3anMHOe pacnoioskeHne ABYX NMPSMBIX B IPOCTPAHCTBE, YIOJ MEXKY MPSMBIMH.
B3anMHOe pacnosnoxeHue NpsMon U IJIOCKOCTH, YTOJI MEKY HUMMU.

KaHonndeckoe ypaBHEHHUE JUIMIICA, SIKCUEHTPUCUTET, JUPEKTPHUCA.

Kanonuueckue ypaBHeHHE TUIEPOOIIBL, IKCLEHTPUCUTET, JUPEKTPUCA, ACUMIITOTHI.
Kanonuueckue ypaBHeHHe napaloJIbl.

[IpuBeneHne ypaBHEHUsI KpUBOH 2-T0O MOPSAAKA K KAHOHMYECKOMY BUly € TOMOLIbIO IOBOPOTA
Y IIapaJuIeIbHOTO NIEPEHOCA.

[ToBepxHocTu 2-ronopsika. [loBepxHocTu Bpamenus. L{unnaapuyeckne NoBEpXHOCTH.
Onmuncona. ['unepoonona. Konyce. DmaunTudeckuii v runepOonrndeckuii mapadoaouib.

Paznen 4. Inddepennuanbuoe ucuncjienne GyHKIUN OHOM NMepeMeHHOM
Onpenenenue GyHKIUU 0 HOM nepeMeHHoi. O0nacTh onpenenenus. O6IacTh 3HAYCHU.
CrniocoObl 3a1anus GyHKIIHAH.

Onpenenenne Bo3pactanus (yobiBaHUsI) (QyHKIUU.

Omnpenenenue 4eTHOM (HEYeTHOH) QyHKIUU.

Onpenenenne NepuoOAMUECKON PYHKIIUH.

Omnpenenenve oOpaTHON (PYHKIIMH.

OcHOBHBIE 3JIeMEHTapHbIe (DYHKIIMH U UX TPa(UKH.

Omnpenenenue npezaesna YUCI0BOM MOCIEI0BATEILHOCTH.

BbeckoneuHo 6ospire 1 6ECKOHEYHO MaJlble YHCIOBBIE TIOCIeq0BaTenbHOCTH. CBOMCTBA
0ECKOHEYHO MaJIbIX.

OcHOBHBIE TEOPEMBI O IIpeieax MOCAeA0BaATEIbHOCTEN.

IIepBbIil 1 BTOpOM 3aMedaTenbHble peaensl. Yuco e.

Onpenenenne npenena GyHKIUU. beckoHedHO Masbie QYHKIINU.

OcHOBHbIE TEOpeMBI 0 Ipeaenax QyHKIHH.

3amMeyvarenbHbIe Mpeaebl (QyHKIHIA.

CpaBHeHHe 0ECKOHEYHO MaJIbIX U OECKOHEUHO OOJIbIINX.

Onpenenenne HenpepbIBHON (QYHKIUH.

Knaccudukanus Touek paspoiBa.

CaoiicTBa HenpepbIBHBIX (QyHKIMH. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIUAX.
Onpenenenne Npou3BOJHON, €€ T€OMETPUUECKUN U MEXAHUYECKUN CMBICI.

Cas13b AP pepeHInpyEMOCTH U HEMPEPHIBHOCTH.

ITpaBuna nuddepeHpoBaHus.

®opMyJIbl TPOU3BOJHON CIOXKHONW QYHKIIMHU, PYHKIIMU, 3aJaHHOW HESIBHO, 3a/laHHOM
napaMeTpu4ecku, 0OpaTHON QyHKIUH.

[Ipon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIU.

Omnpenenenue auddepeHinana U ero reoMeTpuIecKuil CMBICII.

[IpousBoHbie U AU PepeHIInanbl BEICIINX MOPAIKOB.

®opmyna Jleitbuua.

Teopemsl 0 nuddeperurpyemsix pyHkuusx: Teopema depma, Teopema Poiist, Teopema
Jlarpanska, Teopema Komm.

[IpaBuno Jlonurans.

®opmyna Teitnopa. opmyna Teitnopa a1 OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLUH.
OkcTpeMyM (pyHKINU: HEOOXOIUMBIE U JOCTATOYHbBIE YCIOBHS.

AcumnToTsl rpaduka QyHKIMA: onpeneneHne, HaX0X/IeHHe BePTUKAIbHBIX U HAKIIOHHBIX
aCHUMIITOT.

Onpenenenus BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM U TOUKH nepernda. HeoOxoaumele u
JIOCTaTOYHBIE YCIOBUS BBITYKJIOCTH.
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61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.

73.
74.
75.

76.

Ao E
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17.
18.
19.
20.
21.
22.

Pasznen 5. @®yHKUHMH HECKOJBKUX NTePEeMEHHBIX

Omnpenenenne Gpynkiuu 2-x nepemeHHbIX. O0macth onpeaenenus. [ paduk GyHkmm.

[Ipenen ¢pynkuuu 2-x nepeMeHHbIX. HenmpephIBHOCTE.

Onpenenenre 4aCTHOW MPOU3BOTHOM.

YacTHble IPOU3BOIHBIE BHICIIMX NOPSAIKOB. TeopeMa 0 paBEHCTBE CMELIAHHBIX POU3BOAHbIX.
[Tonnoe npupamenne Gynkiuu. [lomupiit quddepeniman. Teopema o moTHOM
nuddepeHmmarne.

JudbdepennrpoBanne cI0KHON QYHKITUH.

WuBapuanTHOCTH (hopMBI OTHOTO AU depeHnunana.

[TpubnmmxeHHOe BRIYMCIICHHE 3HAYCHUH (QYHKITMN ¢ TOMOIIbI0 auddepeHiuana.
Juddepernnanst BHICIINAX MOPSIKOB.

®opwmyna Teitnopa.

YpaBHEHHs KacaTeIbHOM INIOCKOCTH U HOPMAJIHU K ITOBEPXHOCTH.

OkcTtpeMyM (QyHKUIMHU 2-X IEPEMEHHBIX: OINpeieTieHHe, He0OOXOIUMbIE YCIOBUS U
JIOCTaTOYHBIE YCIOBUS KCTpPEMyMa.

Haubonbiiee u HanMeHblllee 3Ha4eHUs PYHKIUY B 3aMKHYTOM OrpaHUYEHHOI 00J1acTu.
VYcnoBusii sxkcTpemyM. Oynkiusa Jlarpanka. CxeMa OTBICKaHHUS YCIIOBHOTO SKCTPEMyMa.
Omnpenenenue Npou3BOAHON Mo HampaBieHuo. Gopmyna A BHIYUCICHUS MPOU3BOAHOMN 1O
HaIlpaBJICHUIO.

Omnpenenenue rpaauenta. CMpich rpaarenTa. CBsi3b C MPOU3BOAHON MO HAPaBICHUIO.

Bonpocsl a5 npoBepku ypoBHs 00yuyeHHocTH «YMETD»
Pasznea 1. JjieMeHTHI JJMHEHHOH aJare0phl

[Tpou3BoauTH Ollepalvy CIOKEHHUS MATPUL], YMHOKEHUS Ha YUCIIO, YMHOKAaTh MaTPULIbI.
Boruncnate onpenenutenu 2-ro u 3-ro NOpsIKoB.

Haxoauts MUHODBI U anredpanyeckre AOMOJHEHUS K 2IIEMEHTY MaTPUILIbI.

BbruncnsaTe onpenesnuTen CTapuiMX IMOPSIKOB C HMCIOJIB30BAHMEM PAa3JIOKEHUS II0 CTPOKE
(cTonb11y) U CBOMCTBA OMPEICTUTENS.

HaxoauTe 00paTHyIO MaTpuiLy.

Pemats cucremy NMHEWHBIX anreOpanyecKux YpaBHEHUH METOJOM OOpaTHOM MaTpuIlbl,
METOJIOM OIIpenenuTencii, Merogom I'aycca.

Pa3nen 2. Bekropnas aiaredpa

[Tpon3BoaNTh TMHEHHBIE ONEepallvi HaJl BEKTOPAMHU.
Onpenensitb, 00pa3yeT Ju JaHHas CUCTEMa BEKTOPOB Oa3uc.
HaxoauTs pasnoxeHue BeKTopa o 6asucy.

. HaxouTe npoexkuuno BeKTopa Ha OCh.

. HaxoauTe KoOpAMHATHI BEKTOpA IO KOOPAUHATAM €T0 Hayajla U KOHIA.

. HpOI/I3BOI[I/ITI> JIMHEHWHEBIE Oorncpanr Hal BEKTOpaMU B KOOpAWHATAX.

. HaxouTe KOOpAMHATHI TOUKH, JEIALIEN OTPE30K B JAHHOMY OTHOLIEHUMU.

. BBIYMCIIATH CKalIsipHOE MPOU3BEICHHE, UCIIONb3Ysl ONPEIECICHUE U CBOWCTBA.

. BEIYUCIIATH CKalsApHOE MPOU3BEIEHUE BEKTOPOB, 3aJaHHBIX KOOPAUHATAMM.

. HpOBepHTB OpPTOrOHaAJIbHOCTHb BEKTOPOB M BBIYUCIIATE YI'OJI MEXKAY BEKTOpAMU, €CJIM OHU OJaHbI

CBOMMM KOOpPJIMHATaMH.
Bbruncnste BEKTOpHOE MPOU3BEICHIE BEKTOPOB, UCIIOJIb3Ys ONpeesIeHuE U CBONCTBRA.
BbruncnsTe BEKTOPHOE IPOU3BEEHUE BEKTOPOB, 3aJaHHBIX CBOMMH KOOPAUHATAMH.
Haxoauts miomaas napanienorpaMmma 1 TpEyrojbHUKA, TOCTPOCHHBIX Ha BEKTOpax.
BbruncnsaTe cMelaHHOE TPOU3BEACHUE 3-X BEKTOPOB, 33JaHHBIX CBOMMHU KOOPIUHATAMHU.
[IpoBepsATh KOMILUIAHAPHOCTH BEKTOPOB, UCIOIb3Yys CMEIIaHHOE IPOU3BE/ICHUE.
Beruucnare 00beM napaiienenunena U TeTpa3apa, IOCTPOSHHBIX Ha TPEX BEKTOpax.
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Pa3nes 3. AnannTnyeckasi reoMeTpust

3anuchiBaTh YpaBHEHHE NMPSIMOM Ha TUIOCKOCTH M B MPOCTPAHCTBE, MPOXOSIICH 4epe3 IBe
TOYKHU.
3anuceiBaTh YpaBHEHUE MJIOCKOCTH, IPOXOAIIEH Yepe3 TPU TOUKH.
HaxoauTh paccTosiHHE OT TOUKH 10 MIPSIMOM Ha INIOCKOCTH U B IPOCTPAHCTBE.
HaxonuTe paccTosiHME OT TOYKH J10 IIOCKOCTH.
HaxoauTs yros Mexay npsSMbIMU Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
HaxoauTs yros Mexay npsMoi U II0CKOCTBIO.
HaxoauTs yron Mexay miocKOCTsIMHU.
HaxoauTp Mo KaHOHMYECKOMY YPaBHEHUIO 3JUINIICA SKCUEHTPUCUTET, JUPEKTPUCY.
HaxoauTe 1O KaHOHMYECKOMY YPaBHEHHUIO THUIEPOOIBI AKCICHTPUCUTET, ITUPEKTPUCY,
ACHMIITOTBI.
N300pakaTh KPUBYIO BTOPOTO MOPS/IKA, 3aJaHHYI0 B KAHOHUYECKOM BH/IE.
[IpuBoauTh ypaBHEHHE KpUBOM 2-ro mHopsAKa K KAHOHMYECKOMY BHJIY C IIOMOIIBIO
[apajuIeJIbHOTO IEpeH0ca U U300paxkaTh 3Ty KPUBYIO.
[IpuMeHsATH METOX CeYeHUs A IOCTPOCHMs IOBEPXHOCTEH 2-Tronopsika, 3aJaHHbIX
KaHOHWYECKHMH YPaBHEHUSMHU.
Paznen 4. lu¢ppepenunanbHoe ucHHUCIeHHE PYHKIIUM OJHOI NTepeMeHHOMI
BbraucniaTe THIIOBBIE TIPEIEIbI TOCIEA0BATENILHOCTEH U (DyHKIIUH.
[TprMeHATH TaOIUIy SKBUBAJICHTHBIX OECKOHEUHO MaJlbIX, a TAK)KE 3aMeyaTelIbHbIe IPeesbl
K BBIYHMCIICHUIO IIPEJIEIIOB.
HaxonuTh 1 onpenensTs TUII TOYEK pa3pbiBa.
Haxoauth npon3BoaHyto (yHKIUY, 33/1aHHOM SIBHO, TapaMETPUUYECKHU, HESIBHO.
Haxonuts nuddepennman GyHKIUN U IPUMEHSTH €ro NpHU NPUOIMIKEHHBIX BEIYUCICHUIX.
[TpumMeHSTH TOTapuMUUECKYIO TPOU3BOIHYIO.
Beruucnate npousBoHble U AU(QepeHnanbl BHICIINUX TOPSAIKOB.
3anucpIBaTh YpaBHEHUE HOPMAIIU U KacaTeIbHOM K rpaduKy QyHKIMH B TOYKE.
3anuceiBaTh Gopmyiibl Teilsiopa 1 MakinopeHa N-ro nopsaka ajs 3alaHHON (GyHKLUH.
HaxoanuTte mpoMexyTKu MOHOTOHHOCTH M 9KCTPEMYMBI (DYHKITUH.
HaxonuTh MakcuManbHOE 1 MUHUMAJIbHOE 3HaYeHUs (DYHKIIMM Ha OTpe3Ke.
HaxoauThk npoMexyTKu BBITYKJIOCTH (BOTHYTOCTH) U TOUKU Nepernda GpyHKInu.
HaxonuThk acuMOTOTH GYHKLUH.
[TpoBoaMTH MOJIHOE HCCeT0BaHuE PYHKIIMN U N300paxarh 3CKU3 ee rpaduka.

Pa3zpen 5. ®yHKUHMH HECKOJBLKHUX NTEPEeMEHHBIX

BbIaucnaTe 4acTHBIE MPOU3BOIHBIE IEPBOTO M BHICIIUX MOPSIIKOB.

Haxonute nonueiii auddepennnan.

[TpuGmKEHHO BBIYUCIATE 3HAUYEHUS PYHKIUI ¢ ToMoIbio auddepeHnuana.
3anuceiBaTh popmyiny Teitopa ams 3a1aHHON (YHKIIMU C OCTaTOYHBIM YWIEHOM B (hopMme
[Teano.

3anuchIBaTh YpaBHEHUS KacaTelIbHOM MI0CKOCTH M HOPMaJIM K TOBEPXHOCTH.
Haxonuts sxkcTpeMyM QyHKIINH 2-X IEPEMEHHBIX.

HaxonuteHanOombiliee 1 HaMMEHbIIIEe 3HaUeHUS PYHKIIUHN B 3aMKHYTOH OrpaHHYEHHON
obmnacTH.

Haxoaute ycnoBHBIN 3KCTpeMyM ¢ oMOIIbI0 (GyHKIMK Jlarpanxa.

BBIUUCIIATE MPOU3BOIHYIO TIO HAPABICHUIO M TPAJHEHT.

Bonpocs! ajst npoBepku ypoBHsi o0yueHHoctn «BJIAJLETDH»
Paznen 1. DineMeHTHI JTUHEHHOM ajaredpbl

Jlns matpun A uB seraucnuts 2A — 3B, AB, BA, A%, |A|, B™1, eciu
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10.

11.

2 2 5 2 3 3
A=<4 3 4>,B=<1 -1 1).
3 3 6 1 -2 -1

Brerauciants OIMPCACIIUTECIIb UCTBCPTOIr'O MMOpAAKA

2 5 4 6
31 21
-1 4 2 5/
2 0 1 1

Pemmute cucremy: a) meromom Kpamepa; 0) cpeacTBamMu MaTPHUYHOTO HWCYHCICHUS C
UCIIOJIb30BaHNUEM OOpaTHOM MaTpuIlsl; B) MeTooM ["aycca.

X, +X,=3%; =0

3X, +2X, + 2%, =—1.,

X; — X, + 5Xy =2

Pa3nes 2. BekTopHas anredpa

Jla"bl TpU BeKTOpa a = {4;7;8} , b= {9;1; 3}, C= {2;—4;—1}. JloxasaTb, 4To a ,5 u C — 6azuc
W HaifTi pasioxkeHue BekTopa d = {;-13;-13} no Gasucy a, b u C.
Janbl KOOpaMHATBI BEpIMH TpeyronbHuka ABC : A(L —1, 2),B(-2,0, 2), C(2,1, —1) . Haiitn:

- -

1) kocunyc yria mexay Bektopamu AB u AC ; 2) koopaunatsl Bektopa d=2AB-5CD; 3)

anreOpanvecKyro MPOEKIIUI0 BEKTOpa BE Ha BEKTOp a; 4) IUIMHY MEuaHbl, ONMYIICHHYIO Ha
cropony BC.

Haiitn miomaap napamienorpaMmma, MOCTpoeHHOro Ha Bektopax M=3Pp+20 u=p—-20u
i

5

Jlexar ma toukn A(2,4,0),B(2,-2,4), C(L,8,—-4), D(2,7,—2) B oaHOii III0CKOCTH.

Jansl koopaunatel Bepuma nupamuasl ABCD @ A(3-2,2), B(L,-31), C(2,0,4), D(6,—4,6).

Haiitu: 1) miomans rpaau ABC ; 2) 06bem nupamuasr ABCD ; 3) aiuny BbICOTHI IEpaMuUIbl,
OIYIIEHHOMN U3 BepmuHbl D .

ero BBICOTY, OMyIeHHyIo Ha Bektop 1, ecnm |P|=2,]q/=1, (P,d) =

Pa3nes 3. AHannTnuyeckasi reoMeTpust

Jansl koopaunatsl Bepinue mupamuasl ABCD @ A(3-2,2), B(1,-3.1), C(2,0,4), D(6,—4,6).
Haiitu: 1) kaHOHMYECKHE U TapaMeTpudecKue ypaBHeHus npsaMoil AB; 2) ypaBHeHue
mwockoct ABC ; 3) ypaBHeHHE BBICOTHI TUPAMHUJIbI, OTIYIIIEHHON U3 BepiinHbl D ; 4) yron
Mexay peopom AD wu miockocteio ABC .

I/ICHOHBSYSI Hp606pa3OBaHI/IH napaJiuieJIbHOI'O IMEPEHOCA, ITPUBECTU YPABHCHUSA JIMHUMN BTOpPOTO
Mnopsiika K KAHOHMYECKOMY BUAY U TIOCTPOUTH KPUBBIC:

1) 4x* +9y* +8x—-36y+4=0;2) y—x*—6x-6=0.

Paszpnen 4. ludppepenuuaibHoe ucuuciaeHne GyHKUUN 0OJHOM epeMeHHOH

Brerauciaute MMpEacibl:
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. 3x*t-2 . XP=x?—x+1 . AIX+2-6-X _ (x2+5x+4)
a) im —————; 0) lm=—————; ) lim 5 ;) lim| ————— | ;
x> [y8 L 3y 14 x>1 X%+ X" —x-1 X2 X*—4 x>o| X©—=3X+7
) lim M08 %),
X—=2n sln X
—-X, X<0,

12. Uccnenosats ¢pynkmuo f(X) = Jx , 0<X<1 Ha HEnpepHIBHOCTH: HAWTH TOYKU pa3phbiBa
3%—2, X1
GyHKIUK U onpeneanuTh ux tui. Beraucaurs lIm f(Xx), im f(X) . [Tocrpouts rpaduk GpyHKmu.
X—>+00 X—>—0

13. Haiitu mpousBogHbIC (QYHKIIHI:

sin x 1+sin x x=sin’t
a)y=——-—+In ;0
cos® X COS X y =cos’t

B) x2y — x sinxy? = 0.

. x—sinx
14. Beraucnuts npeaes, ucnoib3ys npasuwio Jlomurans lim,_, prarvynl
2

15. IlpoBectu nonHoe rccneaoBanue GyHKIUN Y = U TIOCTPOUTH ee rpadux

2

Pazgen S. ®DyHKIIUM HECKOJIBbKHUX IEPEeMEHHBIX

16. HaiiTi 9acTHBIC TPOU3BOIHBIC BTOPOTO MOPSAKA QYHKIIHH Z = XV,

17. HanucaTh ypaBHEHHE KacaTelbHOI IIOCKOCTM M HOPMAald K MOBEPXHOCTH Z = X2 — y°B
touke M(1,1).

18. Pa3nmoxxuth B OKpeCTHOCTH HYJIS TI0 Gopmyre Teiropa 10 BTOpOro MopsiaKa BKIFOYATEIHHO C
ocTaTtouHbIM wicHoM B hopme [Teano ¢pynkimio z = In(1 — x — y).

19. UccnenoBath Ha skcTpeMyM GyHkimo Z = X° + y* —3xy .

20. HaiiTu ycnoBHbIH S5kcTpeMyM (GyHKIMU Z = XY IIpH ycaoBuux? + y? = 2.

21. Haiitu rpaguent GyHKmMu U = tg X — X +3sin y —sin® y + z + ctg z B Touxe I\/IO(%, =) .

22.Haiitu npousBonyio GpyHkiuu U = Xy°z® B Touke M (3, 2,1) B HanpaBnenuu Bektopa M N,

rne N(5, 4, 2).

Bonpocsl k 3auery (2 cemecTp)
Bonpocs! pu1s1 nposepku ypoBHs o0y4yeHHocTtH «3HATDH»
Pa3nes 6. UnTerpanbHoe ucuucjieHue pyHKIMU 0JHOH nepeMeHHOM

Onpenenenue nepBooOpa3HOi U HEONPEAETICHHOTO HHTETpaa.

CBoiicTBa HEONPEEICHHOIO HHTErpaa.

Tabnuiia MHTErpaioB U NEPBOOOPA3HBIX.

OcHOBHBIE METO/Ibl UHTETPUPOBAHUS: UHTETPUPOBAHUE METOI0M BHECEHHS (PYHKIIMH 101
3HaK quddepeHimaia, 3aMeHa NepeMeHHON B HEONPEAeTICHHOM HHTETpajie, UHTErpUpOBaHHUe
10 YaCTSM.

5. VYHuBepcalibHas TPUTOHOMETPHUYECKAs 3aMEHa.

6. Ompenenenne onpeaeneHHOro HHTErpana. TeopeMsl CyIeCTBOBAHUS OIPEIEICHHOTO
MHTETpaa.

CBoliCTBa ONPENEICHHOTO UHTETpaa.

®opmyna HetoTona-JleiiOHuma.

9. 3ameHa mepeMeHHOM B OIPEICIIECHHOM UHTETpajie, HHTErPUPOBAHHE TI0 YACTSIM.

el AN

o~
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

@opMyIIbl BEIYMCIEHUS TUIOMAN (GUTYpBI, OTPAaHUYEHHON KPUBBIMH, 33JJaHHBIMU: a) B IBHOM
BHJIe; 0) B MapaMeTpUUIECKOM BHJIC; B) B MOJISPHOM CHCTEME KOOPIMHAT.

@opMyJibl BBIYUCIEHUS AJIMHBI JYTH KPUBOH, 3aJaHHOM: a) B SIBHOM BUJE; 0) B
apaMeTpUYeCcKOM BUJIE; B) B MOJISIPHON cHCTEME KOOPAMHAT.

Brruncnenue 065eMOB Tell ¢ U3BECTHOM TUIOIIAABIO TOTIEPEUHOTO CEUCHHUS.

Brruncnenue 065eMOB Tell, MOMy4YeHHBIX BpameHneM Gurypsl BoKpyr ocuOxu 0.
OnpezneneHne HECOOCTBEHHOI'O UHTErpaia 0 OECKOHEUHOMY ITPOMEXYTKY. CXOIMMOCTb.
[Tpusnaku cpaBHeHus. [Ipu3Hak aOCONIOTHON CXOAMMOCTH.

OnpezneneHre HECOOCTBEHHOIO UHTErpaia OT HeOrpaHUUEHHON QyHKIUU. CXOIUMOCTb.
IIpu3Haky CXOOAUMOCTH.

Paznen 7. Inddepennuaibubie ypaBHEeHUs

OcHoBHble noHATHUsA: onpeaenenue VY, nopsnok Y, pemwenue 1Y, uHTerpagbHas Kpusasi.
AV 1-ro nopsiaka.

3anaga Kommu. TeopeMa CyliecTBOBaHMS U €AMHCTBEHHOCTH perieHus 3anaun Komm. O6miee
u yactHoe pemenus Y 1-ro nopsnaka. Materpan Y. 'eomerpuueckas nHTEpIpeTarus.
N30oxnHbL.

JIY ¢ paznensommuMucs NepeMeHHbIMU U cBosdIurecs K HUM. OaHopoansie Y.

Teopema o cTpykrype pemenus auHenHoro Y 1-ro nopsaxa.

Merton Bapualuy nNpou3BOJIbHON MOCTOSTHHOM JIst TuHEerHbIX Y 1-To mopsaka.

VYpaBHeHus beprysmm.

NuTerpupoBanue noaHbix auddepeHiuanos.

IV 2-ro nopsiaka. 3anaya Komm. Teopema cyiiecTBOBaHMS M €IMHCTBEHHOCTH PEIICHUS
3anaun Kommu. O6miee u yactHoe pemenus Y 1-ro nopsaka. /1Y, nonyckaromye NOHMKEHUS
MOPSAKA.

JIuneiinbie 1Y 2-ro nopsaka. CoiicTBa pemenuii. CBoMcTBO onpenenutens Bponckoro ams
JIMHEWHO HE3aBUCUMBIX PEIIECHUN JIMHEHHOI0 OAHOpoIHoro Y.

Teopema o cTpykType 00111ero peieHus JMHEHHOro oqHopoiHoro Y 2-ro nopsaka.
Teopema o cTpykType 0011Iero pemieHus JMHEHHOTro HeoqHopoaHoTro 1Y 2-ro nopsaka.
MeTto Bapualivy NpoOU3BOJIbHBIX MOCTOSIHHBIX Ui TMHEHHBIX 1Y 2-ro mopsaka

Jluneitnbie ogHOpoaHbIe JIY 2-T10 MOpsiiKa ¢ MOCTOSHHBIMU KO3 (DUIIHEHTAMH.
Xapakrepuctuueckoe ypaBHeHHe. CTpYKTypa OOIIEro pemenus B 3aBUCUMOCTH OT KOpHEH
XapaKTEPUCTUYECKOTO YPaBHEHHUS.

JIuneitnble HeogHOpOHBIE JIY 2-r0 mopsiika ¢ MOCTOSSHHBIMU KO3 (QULIUEHTAMU U
CIIeLIMaJIbHOM ITpaBoOy YacThlo. [IpuHIMI Cynepno3unmm.

JY Boicimx nopsaakoB. 3agaua Kommu. Teopema cymiecTBoBaHUS U €IMHCTBEHHOCTH PELLICHUS
3agaun Komu. O61ee pemenue. JIuneitnsie ogHopoansie 1Y Beicimx nopsakoB. JInHelnas
3aBUCUMOCTD (hyHKIHI. CBONCTBO onpenenuTtenis BpoHCKOro /s IMHEHHO He3aBUCHMBIX
peueHnid. CTpyKTypa 0o0IIero peneHus.

Jluneiinbie ogqHOpoaAHBIE Y BBICIIMX MOPSIAKOB C MOCTOSTHHBIMU KO3 DUIIeHTaMHU.
Xapakrepuctuueckoe ypaBHeHue. JIuneitnbie HeogHopoauble JIY: CtpykTypa obuiero
peurenus. MeTtos Bapuanuy MPOU3BOJIbHBIX TOCTOSTHHBIX JJIsI JIMHENHBIX 1Y BhICIIMX
MOPSIIKOB.

Cucremsl 1Y. 3agada Komu. Teopema CyliecTBOBaHUSA U €IMHCTBEHHOCTH PEIICHUS 3a0a4u
Komm. O61iee pemenne. MeTo 1 UCKITIOYESHHUS.

Pa3nea 8. UnciioBbie H GQyHKIIMOHATBbHBIC PAABI

YucioBble psiibl: ONpPEIETIEHUE, YaCTUUHAsA CyMMa psifia, CyMMa psijia, CXOAUMOCTb.
['eomerpuyeckuii psig. OCTaToK psijia ¥ €ro CBOMCTBO IS cXxosmierocs psga. CBoicTBa
cxoasamumxcs panoB. Heobxoanmoe ycinoBrue CXOIMMOCTH.
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32.
33.
34.
35.

36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.

48.

49.

oukrwndE

10.
11.
12.
13.

14.

15.
16.

IlepBblil 1 BTOPOM IIPU3HAKU CPABHEHUS 3HAKOIIOJIOKUTEIIBHBIX PSAIOB.

[Tpuznaku Hamambepa u Ko,

NHurerpansusiii npusHak. Pag Jlupuxie.

3nakouepenyronuecs psaasl. [Ipusnak JleiiOaua. AGCONIOTHAS U YCIIOBHAS CXOJAMMOCTb.
[Tpu3Hak abCOMOTHOM CXOAUMOCTH.

OyHKIMOHANBHBIE PSJIBL: ONpeeIeHne, 00JacTb cX0AUMOCTH. CXOIMMOCTh U paBHOMEpHAs
CXOUMOCTB psAfa B obnactu. [Ipu3Hak paBHOMEPHOH CXOAMMOCTH.

CBolicTBa paBHOMEPHO CXOASIIUXCS PSAIOB.

Crenennsbie psnbl. Jlemma AGenst. Panuyc cxonuMocTu 1 TeopeMa O ero CyIiecTBOBaHUH.
CBoliCTBa CTENIEHHBIX PS/IOB.

Teopembl 0 HEOOXOAUMBIX M JOCTATOYHBIX YCIOBHUSIX PA3JIOKEHUS (PYHKIIUH B CTETICHHOW PSI.
Pspn Teiinopa.

PaznoxeHne HeKOTOPBIX 3IEMEHTApHBIX PYHKIUH B psi Teisopa B OKpeCTHOCTH HYJIS.
IIprito>keHns CTENEHHBIX PSAIOB.

Ornpenenenue psga Oypre.

Teopema [{upuxe.

Psanpl @ypbe A1 YETHBIX U HEYETHBIX (QYHKIUH.

Paznoxenue ¢pynkuuu B psag Pypsbe, 3aganHoil Ha oTpeske [0,m].

Pasnoxenue B psajg Pypbe nepuoauueckoil pynkiuu ¢ neprogom 2.

MunHuManbHoe cBOICTBO 0Tpe3koB psiia Pypre. YObiBaHUEe KodpdunrenTos psna Oypee.
Cxonumocts psaa @ypre B cpegnem. Pasencrso Ilapcesans.

Psn @ypre B komIuiekcHoOM hopme. KomruiekcHasi rapMOHHMKA. AMIUTUTYAHBIN CIIEKTP
NepUOINYecKoi pyHKIUH.

Bonpocsl ais npoBepku ypoBHs 00yueHHocTH «YMETDb»
Pa3nen 6. UnTerpanbHoe nucuncjieHue PyHKIUUH OJHOH NepeMeHHOM

IIpuMeHATH OCHOBHBIE METO/IbI K BEIYMCIICHUIO HEOIIPEAEICHHOTO UHTETpaa.
WHTerpupoBaTh palioHalbHbIe (YHKLUH.

WHuTerpupoBaTh TPUTOHOMETPUUECKUE PYHKIIMH.

WMHTerpupoBarh NpOCTENILINE UPPALUOHAIBHOCTH.

BoruncnsaTe onpeneneHHbId HHTETpall OT TeX K€ KIaccoB QyHKIUH.

[TpuMeHATH onpeeseH bl HHTErpall K BEIUMCIICHUIO IUTOMaAel GUryp, JUIMH AyT KPUBbIX,
00BEMOB TeII.

HccnenoBaTh Ha CXOJIMMOCTh HECOOCTBEHHbIE HHTETpajbl 1 ¥ 2-T0 POJIOB.

Pa3nen 7. JuddepenunanbHbie YpaBHEHUA

Pemats 1Y ¢ pa3aensromyMucs NEPEMEHHBIMU U CBOIALIUECA K HUM, B TOM YHUCIIE
oaHopoaHeie Y.

Pemars nuneiinoe 1Y 1-ro nopsaxka.

Pemate ypaBHeHue bepryiu.

Pemiate ypaBHeHUE B MOJHBIX U (HEepeHIanoB.

Pemrate /1Y BeICHIErO MOPSAAKA, JOMYCKAKOLINE TOHM>KEHUS MOPSIKA.

Haxonuts obuiee pemenue auHeirHOro J[Y ¢ mocTostHHBIMU KO3 QHUIIMEHTaMU U
CIELMAaJIbHOM NPaBOU YaCThIO.

Haxoauts pemenne HopMabHOU cUCTEMBI J[Y METOIOM UCKITHOYEHUS.

Pa3nea 8. UnciioBbie H GyHKIIHOHAIbHBIE PAABI

[IpuMeHATh NPU3HAKK CXOJUMOCTH K UCCIEAOBAHUIO CXOUMOCTH Psija.
Haxomuth 06macth cxoaumMocT PyHKITMOHAIBHOTO PsIa.
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17. PacknanpiBaTh QyHKIUIO B psig Teitnopa.

18. TIpumeHsTh psiAbl K TPUOIMKEHHBIM BHIYHCIICHUSIM.

19. Beruucnsats kod¢pdunuents psjga Oypee.

20. Toompenensiss Ha BCIO YHCIOBYIO MPsAMYyIO 3adaHHyi0 B mpomexytke (0, 1) dyskimio mo
NEPUOINYECKO, MOIydaTh A1 Hee psiibl Pypbe M0 KOCHHYCAM U CHHYCAM.

Bonpocs! 1751 npoBepky ypoBHsi o0yuyeHHoctn «BJIAJLETDH»
Pa3zgen 6. UnTerpajibHoe ucumncjieHue GyHKIUUM OJHOM MepeMeHHOM

1. BBIYHCIUTH MHTETPAIIBL:
J-arctg(\/4x —1)dx , J‘(x2 X+ 1)- cos x dx , J.x2 ‘In (2 + 3x3)dx .

2. BwUUCINTH UHTETPAIIBL:

VX +1 J‘x +x+3 J‘ 5t X + 2 i

V3x -1 X3 —X — 6 2sin 2x +5
3. BBI‘II/ICJ'II/ITB I/IHTeraJIBIZ

2 3
I xcos(x)dx I X~/1+ xdXx,
0 0

4. Haitt nomanas GUIrypsl OrpaHUYeHHON JuHusIMH Y = X° +1 uX+y=3.
5. Haiitu momaas 06JacTH OrpaHUYSHHOM JUTMIICOM X = a cost, ¥ = bsint.
6. Haiitu muiomane KapaAUOUAbl P = a(1+ Cos(go)).
7. Haiitn jumHy ayru nonykyoudeckoii mapa6omst Y = x¥2 orx = 0 o x = 5.
8. Haiitu quny nyru actpoussl X = cos®t, y =sint,0 <t < 2.
9. Haiitu AnuHy Oyru KpUBOHp = 5e5¢/12 _gr < @ <.
2 2
10. Haiitu o6beM Tena, 00pa30BaHHOTO BPAIICHUEM JJUIHIICA XT + Lz —1 BOKpyr ocu Ox.
a“ b
11. UccnenoBaTh Ha CXOMMOCTb HECOOCTBEHHBIE MHTETPAIIBI:
arctg(x + x?2)
[ -1 S dx;
. 3
f1+§/;+2§/§dx' 1 \/(x4+2\/§)(3x2+2x+11)
1
1l 1+ 2xsi 1
f n(l+ 2xsinx) . cos® 1/x ]
T X.
o VI+vx>—1 J V4x* +2x2 + 3x

Paznen 7. Inddepennuanbubie ypaBHeHUs

12. Peuth ypaBHeHue y' = Z(ln R lj.
x\ x

13. Pemuts 3anauy Komm: Yy =Yy-Cc0SX + X ,y(0) = 1.
14. Peunts ypaBHenue xy’ —4y =x>./y.

15. Pemuts ypaBaenue (3x° +10xy)dx + (5x> —1)dy =0.
16. Haiitu o6mmee pemenne: Xy" +Y"+x=0.
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17.
18.
19.
20.
21.

22.

23.
24.

25.

26.

217.

No ko

Haiitu obmiee penrenue ypasrenus yy" —(y')> —4yy' = 0.
Haiitu o6mee pemenue: y" —5y" =50ch5bx.

Haiiti oOmee pemenne y" —2y" + y = 3e”.

Pemnts ypaBuenue )"+ y = x —sin 2x.

PeluTh CUCTEMY, MCIIONIB3Ysl METO.] UCKIIFOYEHHS:

dx

— =X+3y,
dt Y
dy

L =x-V.

dt y

Paznea 8. UnciioBbie 1 GyHKIIMOHATBbHBIE PAABI
HcenenoBars Ha CXOAUMOCTD PsJIBL:

=( n YY" & n+1 & n
t .
Z[3n+1j ,Zarcgn+3,2\/3_n

n=1 n=1 n=1

i n+2 i2+sinn i(—l)"(Gn—S).

Shin+l)' & n & 10"

Paznoxuts hyHKIHIO B psia Teitnopa 1o creneHsm X.

20 — X — X?
Haiit 061aCTh CXOAMMOCTH M 001aCTh a0COMIOTHOM CXOAMMOCTH CTENIEHHOTO psja
[ee]
(—D™n
e (x — 2)2,
nc+1
n=1

Haiitu cymmy psna
n

9]
Zx
n.
n=1

BBIYMCINTE TPUOIMKERHO ¢ TOYHOCTBIO 10 10~ * unrterpan
1/4

sin x
dx.
X

0

Hoomnpenensist HeoOXoauMbIM 00pa3oM 3ajaHHyl0 B mpomexyrke (0, m) ¢yHKIHIO

V2
f(x)= r X 10 NEPUOANYECKOH, TOIYUYNUTh I Hee palibl Pypbe 0 KOCUHYCaM U CUHYCaM.

Bonpocsl k 3x3ameny (3 cemecTp)

Bonpocs! nuist nposepku ypoBHs o0yuyeHHoct «3HATD»

Paszpnen 9. UnTerpanbHoe ucuncjieHue PyHKINH HECKOJIBKHX IepeMEeHHBIX
Omnpenenenne JBOMHOIO UHTETpalla, €r0 CBOMCTBA M T€OMETPUYECKHI CMBICII.
Omnpenenenyue MpaBWIbHOM 00JacTH Ha IUIOCKOCTH W CBSA3b IOBTOPHOTO MHTErpaja C
JBOMHBIM.
Onpenenenne sKkoOMaHa 3aMEHBI.
®opmysa 3aMeHbI IEPEMEHHBIX B IBOTHOM MHTETpAJIE.
JIBOMIHOM MHTETpai B NOJSPHBIX KOOPIUHATAX.
IIpunoxeHus IBOMHOTO UHTETpaa.
Omnpenenenue TpPOMHOTO UHTErpaja, €ro CBOMCTBa, FTeOMETPUUECKUN CMBICT.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Onpenenenye MpaBUIbHOM 0071aCTH B MPOCTPAHCTBE M MEPEXOJ] K MOBTOPHOMY B TPOWHOM
UHTETpae.

®dopMmyia 3aMEHbI IEPEMEHHBIX B TPOWHOM HUHTErpalle.

TpoitHO# MHTErpai B HWJIMHIPUYECKUX KOOpAUHATAX.

TpoiiHoil uaTerpan B chepruuecKux KOOpANHATAX.

[IpunoxkeHnust TPOMHOTO MHTErpaJia.

Omnpenenenne KpUBOJIMHENHOr0 UHTErpaial poaa, ero cBoiicTBa, r€OMETPUUYECKHUI CMBICIL.
[TpunoskeHnss KPUBOJIIMHEHHOIO HHTErpasa IepBoro poaa.

Onpenenenne KpUBOJIMHENHOTO UHTErpajga2 poja, ero CBOIMCTBa.

®opmyina ['puHa.

DopMyia BbIUUCIEHUS IJIOMALEH C IOMOIIBIO KPUBOJIMHEMHONW HHTErpaIa.
VYci10BUs HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpaja OT IIyTH HHTETPUPOBaHUS.
Omnpenenenne NOBEPXHOCTHOTO UHTErpai 1 poja, ero cBoiicTaa.

[TpuoskeHns MOBEPXHOCTHOIO MHTErpana 1 poaa.

Onpenenenue cTOpoHbl NOBEPXHOCTH. OmpeiesieHre 0AHOCTOPOHHEN U AIBYCTOPOHHEN
MIOBEPXHOCTH.

Onpenenenne NOBEPXHOCTHOTO UHTErpai 2 poja, ero CBOMcTBa.

CBs13b NOBEPXHOCTHBIX UHTErpasoB 1 u 2 poxa.

®opmyna Octporpanckoro-I'aycca. @opmyna Crokca.

OmnpeneneHue CKaIsipHOro U BEKTOPHOTO MOJIS.

Omnpenenenye MOBEPXHOCTU U JINHUU YPOBHSL.

Onpenenenus MPpOU3BOIHOM 110 HANPABJICHUIO U rpagueHTa. CBONWCTBA IpaJueHTa.
Onpenenenyue NOTOKa BEKTOPHOIO MOJIS.

Onpenenenne qusepreHuuu. CBOMCTBAa JUBEPIreHIUH.

®opmyna Octporpaackoro-I'aycca B BEKTOpHOI opme.

OnpeneneHue CoJEHOUIATBHOIO BEKTOPHOIO MOJIS.

OnpeneneHuenupKyJIaLUA BEKTOPHOTO MOJIS.

Onpenenenneporopa BeKTopHOro noiist. CBoicTBa poTopa.

®opmyna CTokca B BEKTOPHOU (opme.

OnpeneneHUenoTeHIMAIBHOTO BEKTOPHOTO TOJISL.

Omnpenenenus onepatopa ['ammibpToHa 1 onieparopa Jlamnaca, ux cBoMcTBA.
Onpenenenne NOTEHIIMAILHOTO BEKTOPHOTO MOJIS.

Omnpenenenne rapMOHMYECKOr0 BEKTOPHOT'O TOJIS.

Pa3nes 10. Teopusi pyHKIMH KOMILUIEKCHOTO NIEPEMEHHOI0
Anrebpanyeckasi popMa KOMIUIEKCHOTO YHCIIA.
KommekcHast miaocKkocCTb.
Omnepanyu Ha/T KOMIUIEKCHBIMHU YUCIIAMH.
Onpeznenenue MOIYNS U apryMEHTa KOMIUIEKCHOTO YHCIIA.
TpuroHomeTpuveckas u mokazaresibHas popma 3arucH.
®opmyiia MyaBpa BO3BeICHHUS B CTENIEHb KOMIUIEKCHOTO YHCIA.
®opMyna U3BJICYEHUE KOPHS -0l CTEIIEHN U3 KOMIUIEKCHOTO YHCIIA.
Onpenenenne GyHKIUN KOMIJIEKCHOTO IIEPEMEHHOTO.
Omnpenenenue nokazareabHONU QyHKIUU.
Onpenenenue norapupmuyeckoit GyHKIUH.
Omnpenenenne cTeneHHON (QyHKIUU.
OnpeneneHus TPUTOHOMETPUYECKUX (PYHKIUH.
Omnpenenenust runepOoIuIecKiX QyHKIUH.
[TonsiTue 06 0OpPaTHBIX TPUTOHOMETPHUECKUX U TUIEPOOTMUYECKUX (HYHKIUAX.
Onpenenenne npeaena Gyuaxmuu KI1.
Onpenenenne HenpepbiBHOCTH pyHkmu KI1.
Onpenenenne npousoauoit pyaknuu KI1. Ycenosus Kommu-Pumana.
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56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

BOoo~NoORWDNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

0.
. IlepexouTh K HWIMHAPUYECKUM U CPEpUUECKUM KOOpAMHATAM B TPOMHOM HHTErpase.
12.
13.
14.

Onpenenenue aHanuTHYeckoi pyHKuuu. OnpenesnieHne rapMOHUNYECKON (QYHKITUH.
Onpenenenne narerpaia ot ¢pynknuu KII.

Teopema 0 HE3aBUCUMOCTH UHTETpalia OT aHATUTUYECKON (DYHKIIMU OT IIYyTH HHTETPUPOBAHUSI.
Teopema Korn.

OcHoBHas GpopMylia HHTErPAIbHOTO UCUYUCICHUSI.

WNuterpanbhas ¢popmyna Komm.

Teopema 0 BbICIIUX TPOU3BOIHBIX.

O61acTh CXOAMMOCTH CTEIIEHHOTO psija.

Teopema 0 pa3iokeHUH aHATUTHYeCKO (DyHKIIMU B Kouiblie B psija JlopaHa.

Teopema 0 pa3nokeHUH aHaTUTHYECKON GyHKIMU B psn Teinopa.

Ornpenenenne U30JIUPOBAHHON 0COO0M TOUKHU.

OrnpezesieHne yCTpaHUMOM 0CO00H TOYKH.

Omnpenenenue mostoca N-ro nopsiika.

Omnpenenenue CymecTBEHHO 0CO00M TOUKH.

Bun psiga Jlopana ¢pynkunu KIT B okpecTHOCTH H30IMPOBaHHOM 0COO0I TOUKH.

Ornpenenenue BplYETA.

@opMyJbl U1 BBIYUCICHUS BBIYETOB.

TeopeMsl 0 BbIYETAX.

@opMyIbl U1 BBIYUCICHHUS WHTETPAJIOB OT (YHKUWU JICHCTBUTENBHOW MEPEMEHHOH C
MIOMOILIbIO BBIUETOB.

Bonpocsl a5 npoBepku ypoBHs 00yuyeHHocTH «YMETD»

Pasznen 9. UnTerpanbHoe ucuyucjiaeHne (PyHKIUHM HECKOJIbKHUX NepeMeHHbIX
3anuchIBaTh MOBTOPHBIN MHTErpaj J1s IBOMHOIO UHTErpaia.
MeHATh NOPSAAOK HHTETPUPOBAHUS B ABOWHOM MHTEIpase.
BoruncnsaTte skoOMaH 3aMeHbI IEPEMEHHBIX B IBOMHOM MHTErpasle.
[TepexoanuTh K NOJAPHBIM KOOPAMHATAM B JBOMHOM MHTErpaJe.
BeraucrnsaTh 1utomnak miocKol Gurypel.

Bbraucnsate Maccy mockoit Gurypsl.

HaxoauTh KoOpAWHATEI IEHTPA MACC MIIOCKON QUIypHI.
3anuchIBaTh MOBTOPHBIN MHTErPAJl J1s TPOMHOIO UHTETpaa.
MeHATh NOpSAI0K UHTETPUPOBAHUS B TPOMHOM MHTEIrpalIe.
Bbruucnsate sikoOuaH 3aMeHbl IEPEMEHHBIX B TPOMHOM HHTETpaje.

Beruucnate Maccy 00b€MHOrO Tena.

HaxoauThk K0OpAHHATHI LIEHTPA Macc 0O0bEMHOTI0 Tela.

BbrancnsaTe KpuBOJIMHENHBIN HHTETpal | poja Mo KpUBOi 3alaHHOI B SIBHOM BUJE, B
IIapaMeTPUYECKOM BUJE U B MOJISIPHOM CUCTEME KOOPAUHAT.

BbrancnsaTe KpUBOJIMHENHBIN HHTETpAIl 2 poJa MO KPUBOM 3alaHHOI B SIBHOM BUJE, B
IapaMeTpUIECKOM BUJIE.

[TpumensTs Gopmyny ['puHa K BEIUMCIEHUIO KPUBOJIMHEHHOTO MHTETpaa.
Boruncnsate miomaas GUrypsl ¢ HOMOIIbIO KPUBOJIMHEHHOTO HHTETpaa.

BrruncnsaTe noBepXHOCTHBIN UHTErpai 1 u 2 pona.

BeranciaTs mioniaab NOBEPXHOCTH C IIOMOIIBIO TOBEPXHOCTHOTO MHTErpasa.
[Tpumensats Gopmyny Octporpaackoro-I'aycca k BEBIYUCIECHHUIO TOBEPXHOCTHOI'O MHTETpaIa.
BbIuucisaTh NpOM3BOAHYIO 110 HAIIPABJICHUIO U IPAUEHT.

BpluncnsaTe AMBEPreHLIMIO CKAISIPHOTO MOJIS.

BBIYucisTh pOTOp BEKTOPHOTO MOJISL.

BpIuncasaTe NOTOK BEKTOPHOTO MOJISL YEPE3 TOBEPXHOCTD.

BBIYMCIATE HUPKYIIALMIO BEKTOPHOTO TOJIS BJIOJIb KPUBOM.

Pa3nes 10. Teopusi pyHKIMH KOMILUIEKCHOTO IEPEMEHHOI0
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26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.

37.
38.
39.
40.
41.

10.

HaxoauTte MOysb ¥ apryMEHT KOMILIEKCHOTO YHCIIa.

CTpouTh Ha KOMILICKCHO# [UIOCKOCTH TOYKHU BUAA X + [Y,0KPYKHOCTH BUIA |z — Zy| = R.
[IpencTaBiasTh KOMIUIEKCHOE YHCIIO X + [y B TPUTOHOMETPHUYECKON U MOKa3aTeIbHOU (hopMme.
Bo3BoauTs B cTEnEHb KOMILIEKCHOE YHUCIIO.

Haxonuts Bce 3Hau€HUs KOPHA OT KOMIIJIEKCHOT'O YUCIIA.

Haxoaute 3HaueHUs1 OCHOBHBIX (YHKIMI KoMIuiekcHOro nepemenHoro (KII) u npencraBisith
9TH 3HAYCHUs B aireOpandeckoit popme: e?,sin z, cos z, Ln z, a?, sh z, ch z.

[TpoBepsTh, ABNSAETCS I JaHHAs KOMIUIEKCHO3HAuHas PyHKIUsS 1uddepeHIupyeMoi.
BoccranaBinBaTh aHaNTUTHYECKYHO (PYHKLUIO IO €€ JeHCTBUTENIbHOW (MHUMOI) 4acTH.
Boraucnare uHTErpaN oT GYHKIUN KOMITJIEKCHOTO TIEPEMEHHOTO.

[TpumensTh HHTErpaIbHYIO (opMyiny Koy Juist BIUMCIIEHUS MHTErpaia OT (yHKLIUU
KOMIIJIEKCHOT'O IIEPEMEHHOI0 110 3aMKHYTOMY KOHTYpY.

[TpumensaTs GopMyiy A1 BBICHIMX MPOU3BOJHBIX K BEIYMCIECHUIO MHTErpajia OT (PyHKIUH
KOMIIJIEKCHOT'O IIEPEMEHHOI0 110 3aMKHYTOMY KOHTYpY.

PackmanpiBate pynkiuio KI1 B psix Jlopana B kosbIie.

OnpenensaTs TUI U30JIMPOBAHHONW 0CO00M TOUKU (PYHKIIUH.

BbraucnsaTh BeIYET B U30JUPOBAHHOM 0c000i1 TOUKE.

[TprMeHSTHh TEOPHUIO BHIYETOB K BHIYMCICHUIO HHTErpasioB oT GpyHkuuu KII.

BbruncnsaTe MHTErpaisl JEHCTBUTEIBHOTO IEPEMEHHOTO € TIOMOIIBIO BBIYETOB.

Bonpoch! 1751 npoBepku ypoBHs o0yueHHoctu «BJIAJLETDH»

Pa3znen 9. UnTerpanbHoe ucuncjieHue GyHKIMH HECKOJbKHUX IepeMeHHbIX
PaccraBuTh nipenensl HHTErpUPOBAHUS B IOBTOPHBIX MHTETpajax, K KOTOPBIM CBOIUTCS
IBOIHOM uHTerpai ot GpyHkuuuf (x,y), roeD : y = x2+x,x—y+3=0.

BbIuncianTh MOBTOPHBIN UHTErpat
5 VY
f dy f xydx.
1 0

IlepeMeHUTH MOPAIOK UHTETPUPOBAHUS B TIOBTOPHOM HUHTErpaje
4 V16—x2

f dx f f(x,y)dy.
0 4x—x2
Brraucaute

ff\/4x2—y2dxdy, D: y=x,y=0,x=1.
D

Hepeﬁz[ﬂ K NOJIAPHBIM KOOpAWHATAM, BBIYUCIIUTE UHTCTPAJI

jf(xz +y3)dxdy,D : x*+y?=ax,x*+y?=2ax,y =0,y <0.
D

Haiitu muiomans Gurypsl, orpaHi4eHHON JTMHUSAMU:
x2+y2=9,x2+y?—6x=0,y=0.
Boeruncnuth 00beM Tena, OrpaHMUYE€HHOTO ITOBEPXHOCTSIMHU:
z=1-x2—y%y=xy=V3x2=0.
HaiiTu HeHTp TSKECTH OJHOPOIHOM IIACTHHBI, OTPAHMYEHHOMN IMHUAMU Yy = X2, x +y = 2.
PaccraButh npesiernis uuTerpupoBanus B Tpoiinom unterpane [ff. f(x,y, z)dvins retpasupa,
OTPAaHUYEHHOTO IUIOCKOCTBIO X + 3y + 6Z = 18 1 KOOpIMHATHBIMU TIJIOCKOCTSMHU.
Brraucnuts
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

IU VX% + y2dxdydz, V: z>?=x*>+y%z=1,z=0.
%

Hepefm;l K DUWIMHAPHUYICCKHUM KOOpAWHAaTaM, BEIYUCIINTG HHTEIrpall

fff(xz—yz)dv,(;: x? + y?2=2z,2z=2.
G

[lepeiins k chepruueckuM KOOpIUHATAM, BHIYUCIUTH HHTETPajl

dv
fff ,G i x2+y? + z2 < 24z,x* +y? + z% > 6z
2 x2+y? + 22

BbIuucauTh 06beM Tena, OrpaHuueHHOro TTOBEPXHOCTAMU
x* + y>=Rx,x* + y*+2z2=R%2z=0.

Haiitu maccy konyca (z — h)? = (x% + y?)h?,0 < z < h,ecnu motHOCTH p = |xY|.

Haiiti KOOpAMHATBI LEHTPA TSHYKECTH OJAHOPOIHOTO TEJa, OTPAHUYEHHOTO YKA3aHHBIMU
noeepxHoctamu x2 + y? + z2 =3,x% + y? =2z

Beruucuts | . (x+y)dlecnu L - xonryp tpeyronphuka ABO ¢ BepmmHaMu
A(1,0),B(0,1),0(0,0).

Borauciuts [ (x* + y*)dlecnnl—nyra norapudmudeckoii crmpamu 1 = ae>?or ToUKM
A(a, 0)x0 Touku 0(0,0).

Halitu maccy mepBoro BHUTKa BHHTOBOM JHMHMM X = acost,y =asint,z = ht,t €
[0,27],eciu tutoTHOCTH ¥ = Y(X, Y, Z)B KaX/I0i €€ TOYKE MPOMOPIHOHAIbHA JJIMHE PaIHyC-

BEeKTOpa 3TOM ToukH: Y (X, Y, 2) = k/x% + y? + z2.
Boruncaurs [ L y?dx + x2dy, rae L — nyra BepxHeii I0OJIOBMHBI 3JIMIICA X = 5cost,y =
2 sin t, «poOeraemas» 1Mo X0/1y 4aCOBOW CTPEIIKH.
2 2
[Tpumenus Gopmyiny ['pruHa, BEIUUCINUTH gﬁL y“dx + (x +y)* dy, rne L — koHTYp
tpeyronbuuka ABCc Bepmuaamu B Toukax A(3,0), B(3,3),€(0,3).
Boruncnauts padboty cuitbl F=(X+Y)i — Xj TIpu nepeMeneHnd MaTepHaIbHON TOYKH BIIOJb
OKpYX)HOCTH X2 + Y2 = 4 110 X0y YacOBOii CTPENKH.
Borancnuts [ xyzdS, ecin S — wacts nosepxHocTH napabonouaa z = x* + y?, orcexaemas

IJIOCKOCTBIO Z = 1.
Haiitu nnomane yactu runepboinyeckoro nmapadononaa z = xy,x > 0,y > 0, Beipe3aemMoro

uunusapoM x2 + y? = R2,
Borumcnuts Maccy mosychepsl z = 4/a? — x2 — y?2, eciiu MOBEPXHOCTHASI INIOTHOCTD B

. 2,2
KaXKIO0U ee Touke 0=X"+Y".

3 3

[pumenss Gpopmyiy Octporpazckoro-I'aycca, BBIUcIuTh ¢ xdydz + y°dxdz +
z3dxdy,rne S — BHemHss ctopona cepbix? + y2 + z2 = 1,
Haiitit moTok BEeKTOpPHOTO MmoJist a=Xi— 2Yj— zK uepe3 3aMKHYTYO MOBEPXHOCTD S,
OTpaHMYEHHYIO TOoBepXHOCTsAMH 1 - z = x% + Y2, z = 0, B HaNpaBIeHUU BHEIIHEH HOPMAITH.

Paszgea 10. Teopusi pyHKuMl KOMIJIEKCHOT0 IIEPEMEHHOT0
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. . o V4
27. JlaHbl 1Ba KOMIUIEKCHBIX UHcha Z, = 2 — [,Z, = 3 — i.Halltu z; + 25,21 — 23, 2125, Z—1
2
1
. o ¥4 3|Z
28. Jlanbl Ba KOMILIEKCHBIX YHCIa Z3 = —4, 2z, = 1 + iv/3.Haiitn (—3) =
Zy Zy
29. Beruuciuth Ln i,sin i, i 2L
30. Bblumcauth uHTErpan [ c 2+ Z)dzno xyre C : x = y? ortouku z; = 0 [0 TOYKH Z, =
4 — 2i.
31. BoccranoBute aHanmuTHYECKYI0 QYHKIMIOf (Z) 1O ee AeHCTBUTEIBHOMN YacTu
— 2 2
u(x,y) = x* —y*—2y.
B 3aBUCUMOCTH OT TOTO, TJI¢ HaXOATCs: a) Touka 0 JIexKHT

eZdz

z(1-z)3
BHYTpH, a Touka | BHe KoHTYypa C; 0) Touka | nexxuT BHYyTpH, a Touka 0 BHe KoHTYpa C; C)

touku O u 1 BHyTpH KOHTYpa C.

Z+5
33. Paznoxure KIIHIO
®yH 1 z2+47z-12

B0 < |z + 4| <7
34. lns cnegyromux GyHKIUNA HAUTH 0coOble TOUKH, BHIICHUTH UX THUIT U BBIYUCIUTH

32. Bbluucauth uHTErpan [ c

B psin Jlopana B obnactax: a) 3 < |z| < 4,0) |z| > 4,

ef-1 2
BbIYeT:——; sh -
sinmtz z
35. BeruucinuTh UHTErpat
a2
SIn” z
dz.
ZCOS Z

|z|=2

36. I/ICHOHBBYSI BbIYCTBI, BBIYUCIINTh HHTCTPAJI
+ oo

f COS X 4
X.
x2+1

37. Vicnionb3yst BEIYETHI, BBIYHCIUTH HHTETPAT
21

j dx
3sinx +5°

0

Tunosoii Ouser 3x3amena (1 cemectp)

MUHOBPHA VKU POCCUN
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIOJ[P)KETHOE OBPA3OBATEJIBHOE
VYPEXJIEHWE BBICIIET'O [TPOPECCUOHAJIBHOI'O OBPASOBAHUSA
HWKETOPOJCKHNMN T'OCYJAPCTBEHHBIV TEXHUUYECKHN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIATHASA MATEMATUKA»
Jucuumamaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Jlaub xoopawHaThl BepmmH Tterpasapa A(0,—1,—2),B(2,0,0),€(2,0,—1),D(5,0,1).
Bbruncnauts 00beM TeTpadzpa, IIIOIIAJb €ro OCHOBAHHS M BBICOTY, OIYIICHHYIO W3
BEpUINHEI D.

Haiitu npoekmuto Touku A(—2,0,3)Ha miockocts 2x — 2y + 10z + 1 = 0.

3. Beramcnuts npeaen, ucnonb3ys npaBuiio Jlomurans

N

x —sinx
im———
x-0 X —tgx
4 _ x3-4
. IIpoBectu nmosHOE HccaenoBaHue GYHKIIMH U TOCTPOUTD €€ TpaduK y = =
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o

HccnenoBaTh Ha SKCTpeMyM QyHKIMIO Z = e (x + y? + 2y).

6. CkamsipHOe TPOW3BEACHHE BEKTOPOB, €ro cBoicTBa. Heobxoammoe W J1OCTATOYHOE
YCJIOBHSI OPTOTOHAIBHOCTH 2-X BEKTOPOB. BhluncieHue B KOOpiuHATAX.

7. TlpaBuno Jlomutais.

DK3aMeHaTop 3aB. kad.
noueHt baraes A.B. npod. Kypkun A.A.

Tumnosoii OuseT 3a4era (2 cemecTp)

MUHOBPHA VKU POCCUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE
YUPEXIEHUE BbICILIEI'O [IPO®ECCUOHAJIBHOI'O OBPA3OBAHUS
HUXKETOPOJCKHI T'OCYJAPCTBEHHBIN TEXHUYECKHUN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIATHAS MATEMATUKA»
Juctummmaa «<MATEMATHUKA»

BUJIET Ne

1. BeuucnuTh UHTETpal
4

f(x/?—%)lnxdx.

1
Beraucnuth miiomanab GUrypel orpaHudeHHo gunuei p = 2(1 — cos @).

3. Pemuts 3amauy Komn

no

4

y_

Y\3

y 1 — cosx (ﬂ) T
sinx sinx '
4. HaiiTi 061acTh CXOAUMOCTH CTEIIEHHOTO psijia
oo
(-1)"™Vn
n?+1
n=1
Brluncnenue qMHBI 1yrd KpUBOH, 3aJaHHON NTapaMETPUYECKH.
6. IlpenenpHbIN NpU3HAK CXOAUMOCTH YUCIIOBOTO pAJa.

(x — 2)%",

o

DK3aMeHaTop 3aB. kad.
noueHt baraes A.B. npod. Kypkun A.A.

Tunosoii OuseT 3x3ameHa (3 cemectp)

MHWHOBPHA VKU POCCUU
®EJIEPAJIBHOE T'OCY JIAPCTBEHHOE BIOJ[)KETHOE OBPASOBATEJIBHOE
YUYPEXJEHWUE BBICHIEI'O ITPO®ECCUOHAJIBHOI'O OFPASOBAHUS
HUXXEIOPOJICKHWN I'OCYJIAPCTBEHHBIM TEXHUUECKHWA
YHUBEPCHUTET um. P.E.AJTEKCEEBA

Kadenpa «[TPUKIIATHAS MATEMATUKA»
Jucuumomaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne
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1. BbruncnuTh TpOItHON UHTETpaAT

f f f dxdy
2 Jx? + y2

rie G3anaHa HepaBeHcTBaMu x2 — 2x +y?2 < 0,x +z <2,y >0,z = 0.
2. BpuuciuTh KpUBONIMHEHHBIN HHTETPAT

$ (22T FyE) dl

c
rae C - KOHUYecKas BUHTOBAst JIMHUA X = tcost,y = tsint,z = t,t € [0,27].

3. BBIUUCIUTH MTOBEPXHOCTHBIN UHTErpal

ff x3dydz + y3dxdz + z3dxdy,
s

rae S — Bepxusis monycdepaz = /1 — x2 — y2.
1

. Haiitu nopanoBckoe pa3ioxeHne GyHKIUU

B~

—[10 cTenensM z B kouble 0 < |z| < 1.
z(z+10)

9]

. Berauciuts HHTErpal ¢ IOMOIIBIO BEIYETOB
2n

J‘ dx
4sinx +5°
0
6. 3ameHa mepeMEHHBIX B TPOMHOM HMHTErpaie. TpoiHOH MHTErpan B IWIMHAPHYECKUX H

chepruecKkux KOOpAUHaTaxX.
7. Pasnoxenue ananutuuecko GpyHkiuu B psg Teitnopa.

DK3amMeHaTop 3aB. Kad.
noueHt baraes A.B. npod. Kypkun A.A.
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TunoBble 3a1aHus AJ15 KOHTPOJIbHBIX aYAUTOPHBIX paﬁoT

Cemectp 1

KouTposabHasi ayiuTopHasi padoTa 1o Teme
«PelieHue cUCTEM JMHEHHBIX aJIredpanyecKuxX ypaBHeHUin»

1. Pemuth cucteMy JMHEHHBIX aJlreOpandecKuX ypaBHEHUH: 1) METO0M 0OpaTHOM MaTPHIBI; 2)
METOJIOM onpenenureneit; 3)meronom ["aycca.

3X, +2X, + X3 =5
2%, +3X, + X3 =1
2%, + X, +3X%; =11

KoutpoabHas aynutopHasi padora 1o reme
«BexkTopnas anredopa»

1. Haiiri 3Hauenne mapameTpa f, mpu kotopod d = {1,4, =2} u b = {—2,3¢, 4} kosm-
HeapHbI.

2. Haiitu 3nauenue napamerpa f, npu xKoropom @ = {2,—1,2t} n b = {t.t + 2,1}
[IePIIeH ANKYJISPHEL

3. Haiiti 3nadenne mapanerpa t, upi Koropom @ = {—1,¢, 1}, b= {1,1,0}, &= {1,t.1}
KOMILITAHADHBI.

4. Boraucurs (@ — b) - (23 + b), ecin || =2, bl =1, £(a@,b) = 7/3.

5. Haiirn yrou ety sexropamu @ u b, ecom @ = {2, 1, -1}, b={1,0,2}.

6. Haitmu iy sextopa @ + 2b, e |d = 1, |b] = 2. Z(d, b) = /3.
7. Haiitn junmiy sexropa 2 + b, ecm @ = {0,1,—1}, b = { l 0,1}
8. HaiiTu npoekiyo prg ﬂb BEKTOPA b Ha BEKTOD d, eciiu \b\ 2, Z(d, b) = /6.

9. Haiitn mpoexumio prab BekTopa b Ha BeKTOp @, ec/n i = {l 0,—1}. b= {2,0,1}.

10. HaiiTi mioma/is TPEYTOILHIKA, TOCTPOCHIONO Ha BEKTOpax d — b u d + b, ecin
@ =2, |b] =2, £(d@,b) = /6.

11. Haiitu wiowaiyp napajuiejorpaMya, 10cTpoeHHoro Ha sekropax @ = {1,0,—1} u
b={-1.21)}.

12. Haiiti 06beM TeTpas/pa, MOCTPOCHHOro Ha Bekropax d = {1,2, —5}, b= {1, —1,0},
¢={1,-3.1).

KonTtpoabHasi aynuropHas padora mo reme
«IIpsimasi ¥ MJIOCKOCTH B IPOCTPAHCTBE»

1. Hamwucath ypaBHEeHHE PSIMOU, mpoxosiiei yepe3 Touku A(2,3), B(3, —2).

2. Haiitu yroa mexny npsmeiMu2x —3y —1=0,2x —2y —3 =0

3. Jausl Bepiunbl Tpeyroiasauka A(4,2), B(2,1),C(1,3) . Hamucars ypaBHeHue BHICOTH CHK
AB.

4. Tlpu xakoM 3HaueHHUM mapamerpa npsameie 3x —ay — 1 = 0, 6x + 2y — 3 = OnapajuieNbHBbI.

5. Hamucate ypaBHEHHE IIOCKOCTH, TPOXOSIIEH Yepe3 TOUKH
A(1,41),B(2,0,—-1),C(—2,-2,1).

6. BprauciuTh yrom Mexmy miockoctssMu2x —y +2z—1=0,—-8x+y —4z—-3 =0.
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10.
11.

12.
13.

14.

15.
16.

17.

HaiiTu paccrosiHre Mexay napajienbHbIMU IIOCKOCTSIMUZ2X — 3y + 2z — 1 = 0, —4x +
6y —4z—3 =0.

[Tpu xkaKoM 3HaUYE€HUU NapaMeTpa IOCKOCTH 2x —ay +2z2—1=0,—x+y—4z—-3 =0
HEPIEHIUKYJISPHBI

Hamnucars ypaBHeHHE IPSIMOIA, poxoasmiei yepes Touku A(2,3,1), B(—1,3, —2).

x—1 y+1 z—-2 x y—1 z+2
HpI/I KaKOM 3HAa4YCHUU MMapaMeTpa NpsAMbIC T = T = T , g = T = THapaJIJIeJIbHBI.
x—10 y-9 z x-3 y—-1 zZ—a
HpI/I KaKOM 3Ha4YCHUU IMapaMeTpa IIpsaMbIC T = T = E ) T = T = TCerH_[I/IBaIOTCH.
x—1 y+1 z-2 X y—-1 z+2
Breraucnuts Yo MEXay IpsAMbIMHA —2 = T = T ) —1 = T = T

Hamucars ypaBHEHHE IPSIMOIA, Tipoxoasmiei yepes Touky M (1, —2,1)u napajiensHoi
pAMO

-1 2 2
Hamucars ypaBHEHHE IPSIMOIA, Tipoxoasiiei yepes Touky M (2,0,1)u nepruesaukyaspHoi
mwiockoctu2x — 3y +2z—1=0

x y—1 z+2

v X y—1 z—2
Boruncnuth yroa Mmexay npsaMoi =] ==, = T4 IIOCKOCTbIO 2x+y+2z—1=0
xX—2 y+1 zZ—2
[Tpu KaKoM 3HAYEHNH MapamMeTpa NpsMas — = —— = —U TUIOCKOCTh 2x—y+2z—1=
NEPIEHIUKYIIPHBI .
x-a y-1 z-2
ITpu KaKOM 3HAYEHNH NapaMeTPOB MPAMat—- = —— = —- JICKHT B IUIOCKOCTUZ2X — YV +

2z—1=0.
KoHTpoJsbHas ayniuTopHas padora 1o reme
«Ilpexesnl mociaeroBaTeIbHOCTEID)

1. Beruucnuts npenesnsl 1ociae0BaTebHOCTEH:

1)

1.

||| 7 n-3
lim Y +5- H_S_ 2) limn(\3}5+8n3—2n).3) 1jm[M] _

o ln +5+fn=3 e " ==\ 13110

KonTpoabHasi aynuropHas padora mo reme
«IIpenen pyHkuum»

Breruucnuts npenenst GyHKIIHA:

X-I-\/4-X6 -1 2) lim

. 9x
1) 1@0X3+20X_2 >0 J6+ X —/6—X

2 . Vlcrionb3ysi 0ECKOHEYHO MaJible, BBIYUCIUTD PEeIbl () yHKIHHA

1)

i et —1 2 Incosx 3) _ cig
M Sin (a2 + 1) R3] 3‘5“0[6 cnsxj '

KonTtpoJubHnasi paGora mo teme

«HUcceaenoBanue pyHKUMm)
2

1. TIpoBectu momHOE HUccenOBaHUE PYHKIIUU Y = Y TIOCTPOUTH €€ rpaduK.

x> —3x+3

KouTpoabHas ayniuTopHas padora 1o reme
«@YHKIUHM HECKOJIbKHX NepeMeHHBIX)

0
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2
1. BeMUCIMTE NPOou3BOAHYI0 yHKIMHE Zz = x2e*Y” B Touke M(1,1) B HanmpaBIeHUH BEKTOPa
a={2,0,—-1}.
X 14 !
2 . Ilokasare, yTO QYHKIUA Z = 5 YAOBICTBOPACT YPABHEHNIO XZyy — Zy = 0.

3. HanucaTh ypaBHEHME KacaTelbHOM IIOCKOCTH K HOBEPXHOCTH X2 — y? — 2z = 0 mapaienbHo

wiockoct 2x — 2y —z = 0.
4 . ViccneioBaTh Ha 9KCTpeMyM QYHKIMIO Z = X° + y° —3Xy .

5. HaiiTu yci10BHBIH S5KCTpeMyM QYHKIMHU Z = Xy IIpHU yciloBuH x2 + y? = 2.

Cemectp 2

KoutpoabsHas aynuTopHas padora 1mo reme
«HeonpeneseHHbI HHTETPAJD)

Berauciaute HCOIIPCACIICHHBIC HHTCTPAJIbI
_ X dx 1—x2 (2x +1)dx
3xsin (x? + 2 Jdx —_— NimX :

I ( )d J.sin"'(5 — 4x?) .f X2 o I x® +3)x*

KonrtposabHas aynutopHas padora mo reme
«IIpniioxeHus: onpeaeseHHOr0 HHTErpasaay

1. BBIYHCIUTD TUIOMIAb PUTYPHI, OTPAHUYCHHOW JIMHUSAMA T = 4sin2¢ ,r = 2 (r = 2).

1-eX—e™*
—,0<x< 3.

2. BpluucnuTh ANMHY IyTU KPUBOU, 3aJaHHON QyHKIIMEH Y = >

3. Bpruucnuth 006beM Tena, NoJyYeHHOTO BpalleHneM BOKpYT ocu Ox QUrypsl, OorpaHU4eHHON

JUHHUSIMHA Y = SinXx,X = 0,X = T.

KoutpoabHas aynutopHasi pabora 1o reme
«CX01uMOCTh HECOOCTBEHHBIX MHTEIPAJIOB»

WccnenoBath Ha CXOAMMOCTh MHTETPAJIBI

(o]

1+ 2sinx

1 VxS + 2x2 + 3x
/6

cos 3x
j - dx.
5 (1 —sin 3x)>

KonTpoJsbHasi aynuropHasi pabora mo teme
«Inddepennuanbubie ypaBHeHus 1-ro nopsjaka»

dx,

1. Haiitu oOmre nHTErpalibl YpaBHEHHSI ¢ Pa3AeIIIOMIMMUCS TIEPEMEHHBIMU
ytgx =y.
2 . HaiiTu o01mme MHTErpatbl TS CISIYIONIET0 OAHOPOIHOTO MU (hepeHITMATEHOTO YPaBHCHHS

IIEPBOIO MOPsIKA

A
==+ sin=.
y =2 +sin>
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3. Haiitu pemenue nudepeHnaabsHoro ypaBHEHUs, YA0BIETBOPSIOIIEe yKa3aHHOMY
HAYaJIbHOMY YCIIOBHIO

2

)

, y 1 — cosx (ﬂ) s
Y Tsinx  sinx

KoutpoabHas aynuTopHas padora 1o reme
«udpepeHunajibHble YPABHEHHUS € MOCTOAHHBIMU KO3 (pPuiiueHTramMmm»

Haiitu obmiee pemenune nuddepeHnnanrbHOro ypaBHeHUS U YaCTHOE pPeleHHe,
YIOBJIETBOPSIOIIEE HAYAIBHBIM YCIOBUSAM

y'+2y' +2y=2e7% y(0)=3;y'(0) =3.

KonTtposabHas aynuropHasi padora mo reme
«CX01UMOCTb YUCJIOBBIX PSII0OBY

HccnenoBaTh Ha CXOOUMOCTh YHCJIOBEIC pAAbL

KouTtpoJsbHas aynutopHas pabora 1o reme
«00acTh CXOAMMOCTH CTENEHHOT0 PS/IA)

HaﬁTI/I O6J‘IaCTB CXOOIUMOCTH U O6J‘IaCTB a6COJ'I}0THOI71 CXOOIUMOCTH CTCIICHHOTO p;ma
o0
(—1D)™/n

_2271
nz+1 (x )

n=1

KonTpoJsbHasi aynuropHasi padora mo reme
«Psag ®ypbe»

Pa3noxuTh 351eMeHTapHy0 (GYHKLHUIO

f()=x+1, x €[0,1],

Ha 337aHHOM uHTepBaie B psag Dypee: 1) o cuHycam; 2) Mo KOCUHycaM; 3) MOJy4YUTh OJTHO U3
pasnoxkeHuit oduero Buaa. s Kax0ro cirydasi HOCTPOUTh TpapUKH MEPUOANIECKOTO
npoaokenus f(x) u cymmsl psaa Dypoe.

Cemectp 3

KonTposbHas aynuropHasi padbora mo reme
«/IBOITHOM MHTErpa»»
1. Berunciuts ABOMHOM nuTerpan [f, y sin 2xy dxdy, rae

1
D:y=n,y=2n,x=§,x= 1.
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2. Boruncnauth ABOMHON MHTErpall, Mepexois K NOISIPHBIM KOOpINHATAM

mcosz(m)'

dxd
ff Y D: x*+y2<1,y<+3x,y>—
D

KonTpoabHasi ayniuropHasi padora no reme
«TpoitHoi uHTErpaD»
1. Tlepexoist K MUIMHAPHYECKAM KOODIUHATAM, BBIMUCIUTH Tpoiinoit unterpan [ff. f (x,y, z)dv

1o obnactu G, 3aJaHHONW HEpaBEHCTBAMH

dv X
fff—,G=OSZS3\/x2 +y2,1<x?>+y?<16,y >—=>0.
2 N (x4 y?)° V3
2. Ilepexons k cheprueckuM KOOpAUHATAM, BEIYMCIUTh TPOWHOM MHTETPal f f f G f(x,y,2z)dv no

obnactu G, 3aJaHHOW HEPABEHCTBAMU

zdv
fff— G:4<x*+y2+2z2<16,z=>x2+y%y > |x|.
G

x2%+ y2% + z2’

KonTpoabHasi aynuTopHasi pabora mo reme
«KpHBOIHHEHHBIH HHTErpaj»

1. Berauciurs
/ (22 + y?)dz + 2xydy,
JLag

rae Lap — nyra y = 2* or A(0,0) no B(1,1).
2. Beraucaurs

% V242 + 22dl,
JL

2 2

e L — oKkpyKHOCTh 22 +y? + 22 =4,z =y.

3. Borumcymurs unTErpast

;(- (v° — y)da + (2zy + y)dy
JO

1o 3aMkHyTOMY KOHTYpY C' = {2 = /9 — y2, = 0} B noJiokure/ibHOM HalpaBjieaun 1o cdhopuysie 'puna.
4. Tlokazars, 9T0 BBIpazkKeHue

(22 — 3y + 1)dz + (2 — 6zy)dy

sBJjIsieTest noJiHbIM Jnddepernuasiom dbyukunn u(z, y). Haiitn dynkmmo u(z, y).

KontpoabHas aynuropHas padora Ne 4 mo reme
«IloBepXHOCTHBI HHTErpan

1. BbruucauTh NOBEPXHOCTHBINM UHTETpall 1 poja Mo NOBEpXHOCTH S, A€ S — 4acTh IIOCKOCTH
(p), oTcexaemasi KOOPAMHATHBIMH TUIOCKOCTSIMHU.

J(2x+3y+22)d5, (p): x+3y+z=3.

S
2. BpruncnuTh TOBEPXHOCTHBIN MHTETpAI 2 pojia

f j y2zdxdy + xzdydz + x*ydxdz
s
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R

110 TIOBEPXHOCTH S, T2ie S — YacTh MOBEpXHOCTH Napabononaa z = x2 + y? _ BBIpe3aemast
ummHapoM x2 + y? = 1.

KonTpoJsbHas aynuropHasi pabora nmo reme
«Onepanuu Ha/i KOMILUIEKCHBIMHU YHCJIAMID

. BoramesnTs 21 + 29, 2 — 20, 21 - 20, 2L, ()12, ecom 2y = 14+ /30, 2 = —2 4+ 2/3i.

Zo !

s 3 N ey -
Haiitn Bce 3nauenns kopusg v/ —1 + /3i.

. BoraepruTs o61acTs, 3a1anmnyio nepasencTsamu 1 < |z — 3 + 2i| < 3, Im/(2?) > 2.

AU

KonTpoabHasi ayniuropHasi padora no reme
«Boccranosienne pynkuuu. Popmyaa Kowmm»

1. BoccranoBure ananuTHdeckyro Gpyukuuio f(z), ecnmu Imf(z) = 2e*cosy + 2xy —

1,£(0) = i.

eiZ-1
2. Vcrionb3yst uHTerpanbuyio hopmysty Komm, Berauciure unterpai §. ~ 2 dz 110 KoHTYpaMm:

_1)\2 2
D|z-=12%+L =19 1z-3-1|=3/2

9 1

KoHTpoabHasi aynuTopHas padora 1o Teme
«BbIYHC/IeHHE HHTETPAJIOB ¢ IOMOIILIO BLIYETOBY
1. C nmoMonIbi0 BBIYETOB BEIYHCIUTE HHTETPAT
(z—-1)dz
jg z2(z+ 1) (z%2+ 1)
|z|=5
2 . C moMOIIbI0 BEIYETOB BBIYMCIUTE HHTETPAT

3
; z%sh dz.
z+1

|z|=2

3. C momMoIIpio BEIYETOB BRIYUCIIATE HECOOCTBEHHBIA HHTETPAIT
+o0

f x2 42 4
X2 +10x+9°°

— 00

PernameHT npoBeneHns TEKYIIETOKOHTPOJIA B opMe KOMIIBIOTEPHOI0 TECTUPOBAHHUSA

Koa-Bo 3apannii B 0aHke Koa-Bo 3apanmnii, Bpems Ha
BOIIPOCOB npexbsBIAeMBbIX TecTHPOBaHMe,
CTYIEeHTY MMH.
He MeHee 54 WM YKa3bIBaloT
KOHKPETHOE KOJIHYECTBO 5 45
TCCTOBBIX 3aIaHUH I10 TEMEC
paszena

[TonHblil ¢GOHI OIEHOYHBIX CPEACTB JJsi IPOBEACHHUS MPOMEXKYTOUHOM arrectaluu
pasmenieH Ha kadenpe «llpuxnagnas marematuka» ayna. 1204 mo agpecy H.Hosropon, yi.
MunuHa, 24 ¥ HaXOAUTCSA B CBOOOHOM JIOCTYIIC.
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YTBEPXXIAHO:
HAupekTop nHctutyta UPUT

¢ § 2021__r.

NucT akTyanusauum pa6oyeit nporpaMmbl AUCLMNNUHBI

« »
MHAEKC No y4ebHOMY nnaHy, HaumeHoBaHue

Ansa noarotosku 6akanaspos/ cneunanmucTos/ MarmcTpos
HanpasneHnue: {wmndp —

Ha3BaHue}
HanpaBneHHOCTb:
dopma obyyeHus
["loa HavYana NnoAroToBKW:

Kypc
Cemectp
%a) B paboyyto nporpaMmMy He BHOCATCS uaMeHeHus. MNporpamma
akTyanusupoBaHa anga 20 r. HaYyana nogroToBKu.
6) B pabouyto nporpammy BHOCATCA crieayolime UsMeHeHns (ykasaTb Ha Kakon
rog Havyana nogroToBKM):

1) e, X

Q)
PaspaboTuunk (n):

(PUO, yyeHas cTeneHb, y4eHoe 3BaHnE)

«_» 2021 _r.
Pa6ouas nporpamma nepecMoTpeHa n ogobpeHa Ha 3acefaHumn kadeaps

npoTokosn Ne OT «__»

2021_.

3aBsegyowmnn kadgeapomn

NMuer aKTyanu3auunm NnpuHAT Ha XpaHeHue:

3aBeayowmi Beinyckawwen kadgeapon (HaumeHogaHue) «_»
2021 _r.

MeTogunyeckunn otaen YMY: «_» 2021 .

1Paboyvast mporpaMma JIUCIUILTHHBI aKTyaTU3uPYETCs €KETOIHO Mepe i Ha4aaoM HOBOTO Y4eOHOTO
roja

2Pa3paboT4rK BEIOMpPAET OJIMH U3 NPEACTABICHHBIX BAPUAHTOB
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