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1. OEJIM U 3AJJAYN OCBOEHUA AUCHUIIJIIMHBI (MOAYJIA)

1.1. ]_IeJ'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. 33,[[3‘{6171 OCBOCHUS ABJIICTCA (bOpMI/IpOBaHI/IC CIIOCOOHOCTH HCIIOJL30BaTh MaTeMaTHYECKUN
arrmapar ajigd peucCHu 3aaa4 I/IH)KeHepHOI\/JI JACATCIIBHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

YueOnas nucuuruimHa (moxyins) b1.B.9. Marematuka BKkiItoueHa B 00s3aTeNbHBIN MEpeyeHb
JTUCIUIUIAH 00s3aTeNIbHOM YacTu 00pa3oBaTENbHON MPOrpaMMbI BHE 3aBUCUMOCTU OT €€ HANpaBICHHOCTH
(mpodmst). qucuurummua peanu3yercss B coorBercTBUH ¢ TpeboBanusimu PI'OC, OIl BO u VII, mo
HarpaBieHuto noarotoBku 09.03.01 MudopmaTuka v BEIYMCIMTEIbHAS TEXHUKA.

JucnumimHa 6a3upyeTcss Ha CIEQyIOIIMX AUCHMILUIMHAX: MaTeMaThka B 00bEMEe Kypca cpeiaHei
IKOJIBI.

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

Pabouas mporpamma AuCHUIUIMHBI «MaremMaTHKa» Ui WHBAIHJIOB M JIMI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI pa3padaThIBaeTCsl HHAUBUIYAIbHO C YYETOM OCOOEHHOCTEH MCHXO0(PU3NIECKOTro
Pa3BUTHSL, UHIMBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/J0POBbS TAKUX 00yYarOIIUXCSL.

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

Tabnuna 1. - DopMupoBaHre KOMIIETEHIMH TUCIUIUIMHAMU OYHOHM OpMBI 00YUeHUs

HauMeHOBaHME CemecTpsl, HOpMHUPOBAHUS TUCITUTLITHHBI
JACLIUIUTHH, (OPMHUPYOLINX Komnerentyu 6epyrcs u3 Y4eOHOTo TUIaHa Mo HAIPABJICHUIO IIOATOTOBKYU OaKaiaBpa
&
KOMITETEHITHEO /cnieniaIrcTa/MarucTpay
COBMECTHO 1 2 3 4 5 6 7 8
Marematuka
dusuka

Teopus BeposiTHOCTEH
IIpuknannas Teopus
nHpOpPMALTIT
ONEeKTPOTEXHUKA
3JIEKTPOHUKA

BerimosiHeHue u 3amuTa
BKP




4. NMEPEYEHbB NINAHUPYEMbIX PE3YJIBTATOB OBYYEHWA MO ANCUUTTTIMHE, COOTHECEHHbIX C
NMNAHUPYEMbIMA PE3YJIIbTATAMW OCBOEHKA OlNBO

Tabnuma 2. - [lepeueHp MIaHUPYEMBIX PE3yIbTATOB 00YUEHHUS MO TUCHUILINHE, COOTHECEHHBIX C INIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHUS

Koa 1 HamMeHOBaHHe

Koa n HaumeHoBaHue

OueHovHbIE CpPeICTBA

KOMITETeHIHH HHAMKATOPA J0CTHKEHUS IInanupyemsie pe3yJbTaThl 00y4eHHUs MO JUCHUILIMHE Texkyuiero IIpomeskyTOUHOM
KOMIIETeHIIUH KOHTPOJIS aTTecTaluM
OIIK-1 Crocoben HOIIK-1.2. Ucnons3yer 3HaTh. YMerb. Baanersb: KonTponbHbie buners! pias
MPUMCHATH METOAbI MATCMATHYCCKOI'O OCHOBHBIC ITOHATHUA, peuiaTh 3aga41 Ha METOAaMHU HAXOXACHUA pa6OTbI, 9K3aMCHa, 3a4€Ta
€CTCCTBCHHOHAYYHBIC U aHajin3a U MOJCJIUPOBaAHUA OIPCACIICHUA U BBIYHCIICHUC MpeaciioB; TCCTUPOBAHHUC B
O6IJ_[CI/IH)KeHepHI>Ie 3HaHUA, IIpU BBIABJICHUHN ITPUYNH CBOMCTBa 06"I)CKTOB MpeaciioB, psaao0s, METOAaMU BbIYHCIICHUA cucteme E-
METOJIbI MATEMAaTUYECKOTO | CIOXKHBIX MIPOoOJIeM B MaTEMaTHYECKOTO MPOU3BOJHEIX, MPOU3BOHBIX (QYHKIIMH; learning.
aHaJ M3a ¥ MOJICTIMPOBaHUs, | UH()OPMALMOHHO- aHanM3a, anreOpbl ¥ | MUHTETPAJIOB; METOJaMH{ BBIYUCIICHUS
TEOPETHYECKOTO U KOMMYHUKaIIMOHHBIX TeOMETPHUH; JIOKa3bIBATh MHTETPAJIOB;
9KCTIEPUMEHTAIBHOTO cucTeMax (OpMYyITHPOBKHY U YTBEpXKJICHNUS, METOJIaMH peIICHUS
HCCIIEJOBAHMS B JIOKa3aTeNbCTBA pemars 3a1a4u CHCTEM JIMHEHHBIX
npodeccnoHaIBEHOM YTBEPXKIICHNH, MaTeMaTH4ecKoro YpaBHEHHH.
JIeSITEIIEHOCTH METO/IBI UX aHaNIN3a;
JIOKa3aTeNbCTBa, YMETh pelaTh

BO3MOJXKHBIE Cepbl
UX MPUMEHEHHUSL.

3aa4u anreopsl U
aHAJTUTHYCCKOU
TEOMETPUH




5. CTPYKTYPA U COAEPKAHUE JNCIHUITJINHBI
5.1 Pacnpenesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM pPadoT Mo ceMecTpam
OOm1ast TpyA0EMKOCTh IUCIUILTUHBI cocTaBisieT 13 3au.en. 468 yacos, pacnpeeseHue 9acoB 110
BUJIaM pabOT ceMecTpaM IPEACTaBICHO B TaOIHIE 3.
Tabnuma 3. - Pactipenenenre Tpyq0EMKOCTH AUCIUILINHBI IO BUJIaM paboT MO0 ceMeCcTpam

TpynoémkocTh B yac |
. B 1.4. o cemecTpam
Buj yueoHoii pa6oThI ch:ZO Neocert | Necen | Mo
1 2 cem 3
®opMaT U3yYeHHUs TMCHHUIIHHbI C HCIOJIb30BAaHUEM 3JIEMEHTOB
AIIEKTPOHHOT'O O0YYEHUs
O0mass  TpynoémkocTs  aucuuIiMHbL ¢ 468 180 144 144
yueOHOMY IIaHy
1. KonrakTHas padora: 212 71 71 70
1.1. AynutopHasi pa6oTa,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)
nabopaTtopHbie padoTs (JIP)
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 8 3 3 2
KypcoBas pabora (poexkT) (KP/KII)
(KOHCYNbTAUS, 3aIUTA)
TEeKYIIMA KOHTPOJIb, KOHCYJbTAIlUU o 5 1 3 1
JIVICTIATUTAHE
KOHTakTHass paboTa Ha MPOMEKYTOYHOM 3 5 1
koHTpose (KPA)
2. CamocrositesqibHasi 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
CaMOIOJTrOTOBKa (TpopaboTKa M MOBTOPEHUE
JeKIIMOHHOTO  MaTepuajia ®W  MarepHana)
Y4eOHUKOB M Y4eOHBIX MOCOOWH, MOATOTOBKA K|
7a00paTOPHBIM H  NPAKTHUECKUM  3aHITHSM,
KOJIJIOKBHYM H T.JI.)
IMoaroroBka K ’3x3amMeHy (KOHTPOJIb) 63 36 27
IloaroroBka K 3auery




5.2. CopgepxxaHue AUCLUMUNIUHBbI, CTPYKTYPUPOBaAHHOE MO TeMaM

Tabnuna 4-Coaep:kanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyembie Bun yuednoit
padoThI (4ac)
(KOHTpOJIMPYyeMBIe€) = HaumeHnoBanue Peammzanmna B | HaumeHoBanue
pe3yabTaThI Konrakrhas = E HCTIOJb3yeMBbIX paMKax pa3padoTaHHOTO
ocBoenusi:kon YK; padora SRR AKTHBHBIX H IpakTHYecKoii | DJIEKTPOHHOrO
HaumeHnoBanue pazaesios, TeMm = = 5 d Bup CPC
OIIK; IIK u - ~ | ExR 8 ¢ MHTEePaKTHBHBIX MOArOTOBKH Kypca
2 E B
HHIMKKATOPbI = 8“; § EE s § 0o0pa3oBaTe/bHbIX (TpynoeMKocTh | (TPYAOEMKOCTH
S g .
JIOCTUKEHU S 5| 39| & § g - TEeXHOJIOTH i B 4acax) B 4acax)
~ < Ll
KOMIIETEeH M = | Fa 28 i
1cemectp
OIIK1 Pa3gen 1. DeMeHTH THHEHHON anTreOpsl
HOIIK-1.2
Tewma 1.1. Oneparuu Hag matpunamu. | 0,5 05 |2 - YTeHHWE OCHOBHOW W | AymuTOpHas
JIOTIOTHUTEIBHOM poBepoyYHas paboTa
JIUTEPaTyPhI
Tewma 1.2. Onpenenureny. 1 2 2 PaTypeL, N
PEKOMEHIOBAHHO 10
KypCy;
Tema 1.3. O6parHas Marpuiia. 0,5 05 |2 . npopa6oTka
Tema 4. CucreMsl JUHEHHBIX | 2 3 2 JICKLIHOHHOTO
anreOpanvdecKux ypaBHCHHA. Marepuana,
- perreHue
JTOMAIITHUX 3aJaHAN
Pa3gen 2. BexkropHas anreOpsl
OIIK1 Tema 2.1. BekTopsl. 1 05 |1 - YTEHHUE OCHOBHOH M | AyauTopHas
NOIIK-1.2 JIOTIOJTHUTENBHOM poBepoyYHast paboTa
Tema 2.2. CkansipHO€e IpOU3BEIEHHE 1 05 |1 JIUTEpaTypHl,
PEKOMEHIOBaHHO 110
Tema 2.3. BekTopHOE NIpou3BeIcHUE 1 05 |1 Kypcy,
- npopaboTKa
Tema 2.4. CMmenranHoe npousBeneHne | 1 05 |1 JIEKIITMOHHOI'O
MaTepuaa,
- pelieHue
JOMAIIHUX 3aJaHUuHN
OIIK1 Pa3nen 3. AHamuTHdeckasi reOMeTpus
MOIIK-1.2 Tema 3.1. [Ipsimast Ha IIOCKOCTH 1 ‘ ‘ 1 ‘ 3 ‘ - YTEHUE OCHOBHOW M | AyauTopHas




Buasbl yueoHoii

Ilnanupyemble
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumeHnoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora SRR AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaunmeHnoBanue pa3jesioB, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g E E g g § 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; § = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Tewma 3.2. [TnockocTh 1 15 |3 JIOTIOTHUTEIHHOM poBepodHas padboTa
Tema 3.3. [IpsiMas B mpoCTpaHCTBE 1 15 |3 JATEPATyPEL, .
Tewma 3.4. KpuBble BToporo mpsaka 2 1 2 PEROMCHIOBAHHOM O
Kypcy;
Tema 3.5. [IlpuBegenune KpuBbIX | 1 1 1 . npopa6oTka
BTOPOTO MpsjKa K KaHOHHYECKOMY JNEKIHOHHOTO
BUAY MarepHana;
Tema 3.6. IloBepxHOCTH BTOpPOTO 3 - peleHue
Hopsjka JOMAIIIHUX 3aJaHUuN
OIIK1 Paznen 4. [Iuddepenumansroe ncuncnenne GpyHKIUE 0JHOM EpeMEHHOM
MOIIK-1.2 Tema 4.1. OyHKIIIH onHOM | 2 2 2 - YTEHUE OCHOBHOW M | AyJauTOpHAs
nepeMeHHoi. OCHOBHBIC TIOHSTHS JIONOJIHUTENIbHOM MpoBepoYHas padboTa
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. JICKIIMOHHOTI'O
Tema 4.5. [pousBomHas. | 2 3 6 Matepualja,
duddepennnan. - perieHue
Tema 4.6. Teopembl o1l 2 AOMAIHUX 3a/aHni
TG pepeHIIPYeMBIX QYHKITHIX.
Tewma 4.7. IIpaBuno JlonuTans. 1 2 4
Tema 4.8. @opmyna Teitnopa. 4
Tema 4.9. HUccnenoBanne ¢GyHKImid ¢ | 2 2 4
MIOMOIIIBIO TIPOU3BOHOM
OIIK1 Pasnen 5. @yHKIMU MHOTUX NIEPEMEHHOMN
HOIIK-1.2 Tema 5.1. ®OyHKOMU HECKOJBKUX | 2 1 1 - YTEHUE OCHOBHOW M | AyIaUTOpHAS
nepeMeHHbIX. OCHOBHBIE TOHATHS JIOTIOTHUTENBHON IpoBEpOYHast paboTa
Tema 5.2. YacTtHble TpoOM3BOAHBIE, | 1 2 2 JIUTEpaTypHI,

TIOJTHBINA JU( depeHIran




Buasbl yueoHoii

Ilnanupyemble
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumeHnoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora SRR AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaunmeHnoBanue pa3jesioB, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g E E g g § 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > g ; = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Tema 5.3. ®opmyna Teitnopa. 1 1 2 PEKOMEHIOBaHHOM 110
Kypcy;
Tema 5.4. be3ycioBHBIN U ycIOBHBIN | 1 1 2 - npopaboTka
IKCTPEMYM JIEKIIMOHHOTO
Tema 5.5. HaxoxneHue sKcTpeMyma 3 Marepuania,
¢yHkMM  2-X  NEpPEeMEHHBIX  Ha - pelieHue
KOMITAKTHOM MHOKECTBE JIOMAITHUX 33daHui
Tema 5.6. I'panuent, npousBoaHas mo | 1 1 2
HAaIpaBJICHHIO
Hroro 3a cemecTp 34 34 |73
2 cemecTp
OIIK1 Pa3nen 6. nrerpanbHoe HCUYHCICHNUE PYHKIIUU OJHOM MEPEMEHHOM
MOIIK-1.2 Tema 6.1. [epBooOpa3zHas. | 2 1 2 - YTEHHE OCHOBHOM M | AyauTopHas
Heonpenenennsiit uuterpan JIONOJIHUTENIbHOM MpoBepoYHas padboTa
Tema 6.2. MeTo/1bl HHTETPUPOBAHUS 2 1 2 JUTEPaTypHl,
Tema 6.3. WnTerpuposanue | 4 4 6 PEKOMEH/I0BAaHHOM 110
paLMOHAIBHBIX, TPUTOHOMETPUUECKUX KypcCy;
1 HPPAITUOHATBHBIX (DYHKITHA. - npopaboTka
Tema 6.4. OnpeieNICHHBIN HHTETPAJL. 2 3 4 JEKIUOHHOI O
Tema 6.5. [punoxenus 6 MaTepuala,
OIIPEJCIIEHHOI0 HHTErpala - pemeHue
Tema 6.6. HecobcrBennsie | 2 3 4 JIOMAIITHUX 3a]1aHHAH
MHTETPAJIbL.
OIIK1 Paznea 7. Juddepennnansusie ypaBHeHHS
MOIIK-1.2 Tema 7.1. . y. 1l-ro mnopsaka. | 2 1 2 - YTEHHWE OCHOBHOM M | AyauTopHas
OCHOBHBIE TTOHSITHS JIOTIOJTHUTEIbHON poBepoyHas paboTa
Tema  7.2.  OpHopomHble  1y. | 2 3 5 JIUTEpaTypHl,
Jluneitnble  1.y. l-ro  mopsnxka. PEKOMEHI0BaHHOM 10

Ypasuenus bepnynnu.

Kypcy,




Maanupyembie Bunnl yueonoii
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumeHnoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora SRR AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaunmeHnoBanue pa3jesioB, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g E E g g § 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; § = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Tema 7.3. JI.y. BBICHIUX IOPSAIKOB. | 2 2 4 - mpopaboTKa JIeK-
YpaBHEHUsI, AOITYCKAIOMINE TTOPSAAKA IIHOHHOTO
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
HOIIK-1.2 Tema 8.1. IlpusHaku cxomumoctH | 3 3 8 - YTEHHE OCHOBHOM M | AyauTopHas
YHUCIIOBBIX  psIOB.  YCJIOBHas | JIOTIOJTHUTEIbHON poBepoYHas paboTa
a0CoJIFOTHAsL CXOJJMMOCTb. JIUTEPaATYPHI,
Tema 8.2. ®dyHxumoHampHbIE psabl | 1 1 2 PEKOMEHI0BaHHOI 110
O061acTh CXOJMMOCTH. Kypcy;
Tema  8.3. CremeHHele  psgbl | 2 2 4 - mpopaboTka
JduddepenunpoBanue H JICKITMOHHOT'O
MHTETPUPOBAHUE CTETICHHBIX PSJIOB Marepuaa;
Tewma 8.4. Psan Teitmopa. 1 1 4 - peumeHue
Tema 8.5. IlpumeHeHme cremeHHBIX | 1 1 4 JIOMAIIHKX 3a/1aHui
psizoB K TPUOIMKEHHBIM
BBIYHCIICHHSM.
Tema 8.6. Psan ®ypre. Paner dypoe | 4 4 8
JUISl YETHBIX U HEYETHBHIX (YHKIHIL.
Hroro 3a cemectp 34 34 |73
3 cemecTp
OIIK1 Pa3nen 9. VaTerpansHOe HcuncaeHne QYHKINN HECKOIBKUX MEPEMEHHBIX
HOIIK-1.2 Tema 9.1. JIBoiiHOl MHTErpa 4 4 4 - YTEHHWE OCHOBHOM WM | AyauTopHas
Tema 9.2. TpoiiHoli HHTETpAIL. 4 4 4 JOTIONTHUTENBLHOM npoBepoyHas pabora
Tema 9.3. KpuBonunreitneie | 4 4 4 aTepatypel, N
HETETpAH pCKOM.CHI[OBaHHOI/I 1o
Tema 9.4. I[loBepxHOCTHBIE UHTETpaNbl | 4 4 4 Kypeys
NIEpBOTO M BTOPOrO pojioB. Popmysl i npopadorka
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Maanupyembie Bunnl yueonoii
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumeHnoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora SRR AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaunmeHnoBanue pa3jesioB, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHANKKATOPBI =1 g-g E E g g § 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; § = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Octporpanckoro-Iaycca u Crokca. JIEKITHOHHOT O
Marepuana;
Tema 9.5. D1eMeHTHI TEOpUH MO 4 4 4 - perieHue
JIOMAIIHUX 3alaHui
OIIK1 Paznen 10. Teopust GhyHKIIHIT KOMIUIEKCHOTO TIEPEMEHHOTO
HOIIK-1.2
Tema 10.1. KommnekcHsle wuwmcna, | 2 1 3 - YTEHHE OCHOBHOM M | AyauTopHas
JnedcTBust Haj HuMmMu. KopeHb u3 JIONOJIHUTENIbHOM MpoBepoYHas paboTa
KOMIUIEKCHOT'O YHCIIA. JUTEPaTypHl,
Tema 10.2. OyHKIUU KOMIUIEKCHOTO | 2 2 3 PEKOMEHI0BaHHOM 1O
MEPEMEHHOr0: OCHOBHBIC MOHSITHSI. Kypcy;
OneMeHTapHBIE GbyHKIUN - npopaboTka
KOMIUIEKCHOTO MEPEeMEHHOTO. JIEKIIMOHHOTO
Tema 10.3. TlpowsBomnas. YcmoBus | 2 2 3 MaTepuana;
Komu-Pumana. AHamTHYECKas - peuieHue
(I)YHKHI/M- JIOMAaIlIHUX 3a/laHui
Tema 10.4. Hurerpan ot ¢yHKImm | 2 2 3
KOMIUIEKCHOTO MEPEeMEHHOTO.
Tewma 10.5. Psaner Teitnopa u Jlopana. | 2 2 4
Tema 10.6. Knaccudukamus | 2 1 2
M30JIMPOBAHHBIX 0COOBIX TOUEK.
Tema 10.7. Beruersl. Beruucnenue | 2 4 4
MHTETPAJIOB C TIOMOIIBIO BHIUETOB.
Tema 10.8. TIpuioxeHus BoIYETOB 5
HToro 3a cemectp 34 34 | 47
Hroro no iucumminHe 102 102 | 193
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6. TEKYLWW KOHTPOJIb 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. TumoBbie KOHTPOJIBHBIC 33J]aHUS WJIM MHBIC MaTEPHAIIbI, HEOOXOIUMBIC TSI OI[CHKH
3HAaHUM, YMEHUM U HABBIKOB U (MJIM) OMbITA JEATEILHOCTH JEATEILHOCTH OCBELIEHBI B pa3jelie
12.

NunuBuayanbHble NMPAKTUYECKUE 3alaHUsi M BOMPOCHI JJIsi TEKYIIEro KOHTPOJS IO
TEOPEeTUUECKOMY MaTepuany Xpausarcs Ha kadenpe «lIpukinagnas marematuka» ayn. 1204 mo
anpecy H.HoBropon, yin. MunuHa, 24 1 HaXoAsSTCsl B CBOOOTHOM JIOCTYTIC.

TecTbl 1u1st IPOMEKYTOUHOTO KOHTPOJIs chopMupoBanbl 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 nokasaTtenen U KpUTepueB KOHTPONA yCcrneBaeMoCTU, onucaHue
LWKan oueHUBaHusA

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

IIxana Ik3amen/
. 3ager
OlLlcHUBaHHUS 3adeT ¢ OEHKOH
40<R<=50 OTInYHO
30<R<=40 Xopouio 3a4er
20<R<=30 VY 10BJIETBOPUTEITHHO
O<R<=20 HeynosnerBopurenbHo HE3a4yeT
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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

Tabmuia 6. — Kpurepuu onieHuBanus pe3ynbrara 00ydeHus 10 TUCIUIUIMHE U IIKaJIa OIICHUBAHUS

Kpurepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

KOII 1 HAMMEHOBAaHUE OHCHK& OI.[GHKa OHGHKa OHGHKa
KOH 1 HAUMCEHOBaHHE MHIUKATOPA JOCTHKeHUS «HEYAOBJETBOPUTEIBHO» «YAOBJIETBOPUTEJIBLHO» / «xopouio» / «OTJIMYHOY /
KOMIETCHINMH KOMITeTeHITHH / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»
0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU OT Max PEUTUHTOBOU OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU
OLICHKHU KOHTPOJIsS OLICHKU KOHTPOJIS OLICHKHU KOHTPOJIS OLICHKHU KOHTPOJIS
OIIK-1 Cnoco6en | MOIIK-1.2. Amnamusupyet | He 3Haer onpenenenuii ®dparMeHTapHsbIe, 3naer  martepuan  Ha | MMeer riyOokue 3HaHUS
HCIIONIb30BaTh IOJIOXKEHHS, | IIPUHIMIIBI PadOThl 00BEKTa, | BaKHEUIINX MOHSITHIH, [IOBEPXHOCTHBIE  3HAHUA | JOCTATOYHO XOpOLLEM | BCEro MaTepuana
3aKOHBI u METOJbl | IOCPENCTBOM CBOMCTB, (opmyin 10 MaT€MaTUKe. YPOBHE; NIPEACTABIACT | CTPYKTYPhl IHUCLUIUIMHBL,
€CTECTBEHHBIX  HAyK M | MAaTEMaTH4ECKOro aHaau3a MaTeMaTUKH, HE MOKET M3noxeHne NOMydyeHHBIX | OCHOBHBIE 33J1a4M B OCBOMII HOBalUU
MaTe€MaTUKU U1 pELICHU chopMyIHpOBaTh 3HaHUIl HEIMOJHOE, OJHAKO | PaMKax MOCTAaHOBKH JIEKLIMOHHOI'O0  Kypca IIO
3a1a4 HH)KEHEPHOU OCHOBHBIE YTBEPXKIEHHs, [3TO  HE  MPEMATCTBYET | LeNel u BBIOOpA | CpPaBHEHHIO C
JIEeATENBHOCTH 4TO MPENATCTBYET YCBOCGHHUIO TIOCJIEIYIOIIETO | ONTHMAIBHBIX CIOCOOOB | y4eOHOW — JIHTepaTypoi;
YCBOEHHIO MOCIEAYIOIEr0 |MaTrepuana. JIOMmyCKarTcCs | HX JOCTHIKEHHS. U3JI0KEHUE IOJIyYEHHBIX
Marepuaa. OTIENbHBIE CYIIECTBEHHBIE 3HaHUI IIOJIHOE,
OIIMOKH, WCHpaBIICHHBIE C CHUCTEMHOE; JOIIyCKalTCA
NIOMOUIbKO IIPENOJaBaTeNsl. €JUHUYHbIC omuoKy,
3aTpyaHeHus npu CaMOCTOSITEIBHO
(bopMyIHpOBaHUU HCIPABJIIEMBbIE npu
pPe3ynbTaToOB U UX PELICHUI co0ece10BaHUU
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Onenka Kpurtepuu oneHnBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYACHT, OCBOUBILIUI 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 «XO0poHI0o» 3aCIYKUBACT CTYACHT, IPAKTUYCCKU ITOJTHOCTBIO
OCBOUBIIHM 3HaHUWs, YMEHUSA, KOMIICTCHIINU 1 TeOpeTI/I‘{eCKI/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
(YIOBIETBOPUTENBHO) | TEOPETUUYECKUN MaTeprall, MHOTHE YUeOHbIC 3a1aHus JINOO HE
BBITIOJTHIIL, JTUOO OHH OLIEHEHBI YHCIIOM OaiioB OJM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTHYECKHUE HABBIKK HE COPMUPOBAHBI.

OLOCHKY «HCYIOBJICTBOPHUTCIIbHO» 3aCIYKUBACT CTYACHT, 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 usgaHus 6mdnuoteyHoro ¢poHaa

7.1.1 ITuckynos H.C. luddepenunanbHoe U HHTErpaibHOE UcUUCIIeHus :Yueb.mocobue:B 2-x T.
T.1 / H. C. Iluckynos. - U3a.crep. - M. : Uuterpan-Ilpecc, 2006. - 416 c. - [Ipeam.ykas.:c.410-
415. - ISBN 5-89602-012-0(t.1). - ISBN 5-89602-014-7.

7.1.2 TTuckynos H.C. luddepernnanpaoe U HHTETpaIbHOE UCUUCIICHUS :Y4eb.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. - (YueOnuku s By30B.CrienuaibpHasi 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. -
(Kimaccnueckast yaeOHas nurepaTypa 1Mo MaremaTtuke). - buOmwmorp.:c.736. - ISBN 978-5-8114-
0499-5.

7.1.6 IMucemennsrit JI.T. Koncnekt sekmmii o Beictneid Mmatemaruke / [I. T. [TuceMennsrid. - 10-¢
u3 . muenp. - M. : Aiipuc-tipecc, 2011. - 603 c. : un. - (Beicuiee obpazoBanue). - [Ipui.: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. : un. -
(YueOuuku 1i1s By30B.CriennanbHas tutepatypa). - ISBN 978-5-8114-0912-9.

7.1.8 bepman I'.H. CO0pHHK 33129 IO KypCy MaTeMaTHYECKOTo aHan3a. PeleHne THMHYHBIX U
TPYAHBIX 3aa4 :Yueb.mocobue / I'. H. bepman. - 3-e u3z.,ctep. - CII6. : Jlans, 2007. - 608 c. : ui.
- (Yuebnuku m1s By3oB.CriennanibHast mturepatypa). - ISBN 978-5-8114-0657-9.

7.1.9 Bricmiasg MaTeMaTuKa B YIPaXXHEHUAX U 3a1adax :Yued.mocobue:B 2-x u. Y.2 / I1. E. Jlanko
[u ap.]. - 6-¢ w3n. - M. : Onukc 21 Bek; Mup u oOpazoBanme, 2007. - 416 c. : wr -
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bubmmorp.:c.416. - Ilpun.:.c.409-415. - ISBN 978-5-488-01070-3(Onukc). - ISBN 978-5-488-
01072-7(4.2). - ISBN 978-5-94666-366-3(Mup u obpasoBanue); 978-5-94666-389-2(4.2).
7.1.10 Knerenuk /[.B. COopHHK 3ama4 MO aHAIUTUYECKOW reomerpuu: YueO.mocobue / [[. B.

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

7.2. CnpaBoy4Ho-6ubGnuorpacpuyeckas 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. fkosneBa; HI'TY um. P. E. AnekceeBa. - H. Hosropoxa: [M3n-so HI'TY],
2017. - 206 c. - ISBN 978-5-502-00956-0.

7.2.2 Maremarnuecknii ananu3: YueO.mocobue. Y.1: QuddepeHnmanbHoe M HHTETpaIbHOE
ucuncieHue (QyHKuH omHoi mepemennod / B.B.I'maakos, O.M. Hcaesa, 1.B.Kompuuk, JI.H.
Kpusonocos, A.A.Kypkun; HI'TY um.P.E.Anekceesa. - H. Hosropoa: [U3a-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, MW.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 ypaBaenus: Yueb.nmocodbue / 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. Kpatuele unrerpansl: Yuye6.mocobue / A.A.Kypkxun, O.E. Kypkuna,
N.B.Konbuuk, A.B.baraes, A.W. 3aitnies; HI'TY um.P.E.Anexceesa. - H. Hosropoxa: [b.u.], 2014.
- 140 c.: un. - bubauorp.:c.138-137. - ISBN 978-5-502-00379-7.

7.2.6 Anexceenko, C.H. KomruiekcHbIN aHanM3 U ONEpariMoHHOE HUCYHCIEeHHE: Yuebd.mocodue
C.H./ Anekceenko, A.B.baraes, JI.}O. KaraecBa, A.C Koszenkos; 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 ®OyHKIMOHAJIbHBIE MOCIENOBATEILHOCTH U psinibl. Pemenue 3anauy: YueO.nmocobue/ 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 MeTogu4yeckue ykasaHusl, peKoMeHOauum v gpyrve marepuarnbl K 3aHATUAM

7.3.1 Kokoynuna, M.B. IIpakTukym 1o BICIICH MaTeMaTUKe [DJIEKTPOHHBIC TEKCTOBBIC JTAHHBIE |
Vue6.mocobue:B 2-x u. Y.l /Koxoymuna M.B., Kompuuk U.B., Kypkun A.A.um 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 goctyna: 1uis aBTOPH3. MOJIb30BATENCH.

7.3.2 Meronuyeckue peKOMEHJAlUU 10 OpraHu3aluu ayAUuTOpHON paboTel. [lpuHaTel YueGHO-
metoaudyeckum cosetom HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 ampens 2013 1.
DIIEKTPOHHBII azpec:
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.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 amnpes 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., MHWeamkwun 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
CcBOOOJHO PacCIpOCTPAHAEMOI0 IPOrPaMMHOI0 00eceuYeH sl, B TOM UUCJIE OTEUYECTBEHHOIO
MIPOU3BOCTBA (COCTAB MO TUCIUILTHHE onpeeneH B HacTosuei PIT/] u moanexxur oOHOBIIEHUIO TIPH
HEOOXOAUMOCTH).

8.1. Ilepeuyens pecypcoB HHGPOPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET),
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 oubiroreka E-LIBRARY .ru. — Pexxum gocrymna:
http://elibrary.ru/defaultx.asp

3. DnexktpoHHas 6ubnmnoreynas cucrema [10BOIKCKOTo TOCyIapCTBEHHOTO YHUBEPCUTETA CepBUCA
[DnexTponnsIii pecype]. — Pexum moctyma:http://elib.tolgas.ru./ - 3arn. ¢ s3xpaHa.

4. DnexTpoHHO-0MOIHMOTEeYHAs crcTeMa Znanium.com [ DJIeKTPOHHBIN pecypc]. - Pexum
nocryna:http://znanium.com/. — 3arin. ¢ skpaHa.

5. OtkpseiTOE 00pazoBaHue [DNeKTPOHHBIH pecypc]. - Pexxum goctyna: https://openedu.ru/. - 3arm ¢
JKpaHa.

6. Polpred.com. O630p CMU. [TonHoTekcTOBast, MHOTOOTpacieBas 6aza nanubiX (bJ1) [DnexTpoHHSbIi
pecypc]. - Pexxum noctyna:http:/polpred.com/. — 3ari. ¢ sxpana.

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. — 3armu. ¢ skpaHa.

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

8.2 IlepeyeHp MpOrpaMMHBIX NMPOAYKTOB, MCHOJIB3YEMBIX IPU MPOBEJACHUM Pa3INYHBbIX BHUIOB
3aHATHUH 10 TUCHMIUIMHE (OTKPBITHIM 10CTYI):
Tabnuna 8. IlepedeHb 37€KTPOHHBIX OUOIMOTEUYHBIX CUCTEM

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

8.3 IlepeueHb TUIIEH3MOHHOTO M CBOOOJHO PAacCHpOCTPAHIEMOro MPOrPaMMHOI0 OOeCleYeHus, B
TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOICTBA HEOOXOAUMOTO [l OCBOSHMSI JUCLIUILIMHBI
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Tabnuma 9. [lepeyeHb MPOrpaMMHOTO OOECTICUCHUS

IIporpaMmmHoe oGecneyeHue, HCMOIb3yeMoe B
YHMBEPCHUTETE HA 10rOBOPHOii OCHOBE

IIporpammHoe obecrnieuenne cBOOOTHOTO
pacnpocTpaHeHus

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

Open Office 4.1.1 (iuuen3us Apache License 2.0)

Microsoft Windows 7 (moamucka 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 (turiensus Ne 43178972)

Windows XP mum. 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)

Koncynprautlnroc (JJorosop Ne 28-13/16-313
ot 27.12.16)

Texoskcnept (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 yka3aH nepedeHb NMpodecCHOHAIBHBIX 0a3 JaHHBIX U MH(OPMAIIMOHHBIX
CTIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBI nocTym). /laHHBIA mepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoMm paszzgene mMoryT ObITh NMPHUBEAEHBI pecypchl (CCBUIKM Ha CAlThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO A Kypca MHGPOpMAalMio, B T.Y. CTAaTUCTUYECKUE WIIM CIIPABOYHBIE
JaHHbIE, y4eOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.

Ta6auna 10 - Ilepeyens coBpeMeHHBIX NPO¢ecCHOHATBHBIX 0a3 JaHHBIX U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHme npoecCHOHAJIBLHOM 0a3bl JAHHBIX, Joctyn k pecypcey (yYAaJleHHbIH
HH(OPMALMOHHO-CIIPABOYHOM CHCTEMBbI JAOCTYII € YKa3aHHEM
CCBIIKH/IOCTYI U3 JIOKAJBHOM CeTH
YHUBEPCHUTETA)
1 2 3
n basa  gaHHBIX ~ CTaHAapTOB W PETJIAMEHTOB https://www.qost.ru/portal/gost
POCCTAHJIAPT /[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» JIOCTYII U3 JIOKAJIbHOM CETH

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

B Ttabmume 10 yka3zaH mepedyeHb 00pa3oBaTEIbHBIX PECYPCOB, HMMEIOIIUX (OpPMBI,
aJalTHPOBAHHBIE K OTPAaHUYCHHUSM WX 370POBbs, a TAKKE CBEJCHHUS O HAJTUYHH CIICIUATBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aMOTHCHUH TAOJMUIBI MOXET OBITh WCIOJb30BaHA HH(pOpPMAIUs, pa3MENICHHAs B TOJpa3jelie
«JdoctynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBaTenbHOM opranusauu»https://www.nntu.ru/sveden/accenv/

Tabnumna 10. - O6pa3zoBaTenbHbIE PECYPCHI st MHBAIUIOB U jinil ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX CaeieHUSs] 0 HAIMYMH CTIELUATbHBIX
pecypcoB, IPUCTOCOOTEHHBIX IJIsI TeXHHYECKHX CPe/ICTB 00y4YeHHs!
HCNOJb30BAHUSI HHBATUAAMH H KOJIJIEKTUBHOT0 M MHIAMBHIYAJIbHOT O
annamu ¢ OB3 110J1b30BAHNUSA
1 OBC «KoHCYIBTaHT CTyACHTa» 03ByYKa KHHT U yBeJIMUEHHE MpudTa
g | 9BC R ——
,
TEKCTHI KHUT ¥ MEHIO HABUTAlIUU
3 9BC «}OpaiiTy Bepcus sl CI1a00BHSIINX

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

VY4eOHbIe ayIUTOPUH JUIS IPOBEICHUS 3aHSATHH 10 TUCHHUILTUHE, OCHAIICHBI 000PYI0BaHUEM
Y TEXHUYECKHUMHU CPEICTBAMU OOyUCHHUS
B tabnuue 11 nepeunciensr:
— y4eOHble ayquTOpUHM Uil TPOBEACHHS y4eOHBIX 3aHSATHH, OCHAICHHBIC
000py/IOBaHUEM U TEXHUYECKHUMHU CPEICTBAMHU OOYUCHHS;
— TOMEIICHUS JJISI CaMOCTOSATEIbHON pabOThl OOYYAIOIIMXCS, KOTOPBIE JOJKHBI
OCHAIIICHBI KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TOJKJIIOYCHHS K CETH
«HTEepHETY W o0OecneyeHWeM JOCTyla B JJIEKTPOHHYIO HWH(OPMAIMOHHO-
obpazoBarensuyto cpeny HI'TY.
Ta6muma 11 - OcHaEHHOCTh ayIUTOPUHN U TIOMEIIEHUH ISl CAMOCTOSTETbHON paboThI
CTYJICHTOB I10 JIMCIUILIIMHE

HaumenoBanue OcHalIeHHOCTD IIepeyeHb JMLIEH3MOHHOTO
ayAMTOPHUIl U ayIMTOPHIl OMelIeHn I NMPOrpamMMHOro odecreyeHusl.
noMeneHun ajis M MOMeIlleHu i PexBHU3MTHI OATBEPKIAOLIETO
NpoBeAeHUs Y4eOHBIX AOKYMEHTA
3aHATHI U
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CaMOCTOSATEJILHOMI

padoThI
1 2 3
6421 Kowmmekr * Microsoft Windows7
yueOHas ayTuTopus AJIst JEMOHCTPALIMOHHOTO (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 KOHTPOJIS U 19” — 1. muuensust ApacheLicense 2.0)
MPOMEKYTOYHOM * MynbTHUMeTUIAHBIN + AdobeAcrobatReader (FreeWare);
aTrectanuy; T. Hmxaui npoekTop Epson- 1 mt; o 7-zip TUTS Windows
Hogropon, Kazanckoe m., | ¢ Dxpan — 1 mrT.; (cBOOOIHOpACTIpOCTpaHIeMOE I10,
12 HaGop  yueOHo-Harnsmnbix | jurensues GNU LGPL);
mocoomit 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 — lm;

* TIK na 6a3e IntelCoreDuo

2.931ITm,2I'603VY,32016
HDD, mouuTop 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 nast Windows
(cBobonHOpacmpoctpansemoe 110,
munensness GNULGPL);

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

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

11. METOAUYECKUE PEKOMEHJALIMY OBYYAIOIMMCS 11O
OCBOEHMIO JUCHUIJIUHBI

11.1. O6wme MeTOANYECKME PEKOMEHAALMU ANl O0yYaloLWMXCA NO OCBOEHUIO
AUCUMNIINHBbI, o6pa3oBaTesibHble TEXHONOrMU

JucuuImmHa

peanusyercs

nocpeaACTBOM

IMPOBCACHU A

KOHTAaKTHOM  paboTel €

oOyJarommMucs (BKJIIOYas MPOBEICHNE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH), CAMOCTOSATEILHOM

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

UH(OpPMaLIMOHHO-00pa30BaTeNnbHO cpenie yHuBepcutera (nanee - SUOC).

[IpenonaBanue

JUCLHUITIINHBI

BEAeTCI ¢

00pa3oBaTeNbHBIX TEXHOJIOTHIL:
- aJUTBHO-PEHTHHTOBAs TEXHOJIOTHS olleHuBaHus B cpeze E-learning 4G;

[Ipu npenomaBaHuu AUCUUILIMHBL «MaremaTukay, HCIHOJIb3YIOTCS

MPUMEHECHUEM  CIEAYIOIMHUX  BHUJIOB

COBpPEMEHHBIE

06p330BaTeJ'IBHBIe TEXHOJIOTHH, IMO3BOJIAIOMIME ITOBBICUTh AKTUBHOCTH CTYACHTOB IIpW OCBOCHHUU

19




Martepuaja Kypca U TMpeJoCTaBUTh UM BO3MOXHOCTh 3(PQPEKTHMBHO peaan30BaTh Yachl
CaMOCTOSITEIIbHOU Pa0OTHI.

Ha nexkumsax, NpakTUYECKUX 3aHATHIX PEATM3YIOTCS WHTEPAKTHUBHBIC TEXHOJIOTHH,
MIPUBETCTBYIOTCSI BOIIPOCHI H OOCYKICHHS, UCIIOIb3YETCS JIMYHOCTHO-OPUCHTUPOBAHHBIH TTOAXO/I,
TEXHOJIOTUSI PabOThl B MaJbIX TPYIIaxX, YTO IMO3BOJSET CTYIEHTaM MPOSBUTH CeO0sl, MOIYYUTh
HaBBIKH CAaMOCTOSITEIILHOTO N3YUEHHS MaTepralia, BBIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompochl, BOSHHKIIHME MPH CaMOCTOSITEIbHOH padoTe Haja JOMAIIHUM 33JaHUEM,
oPOOHO pa3OMPAIOTCs HA MPAKTHUECKUX 3aHATUSAX U JCKIHIX. [[pOBOASTCS WHAMBHyalbHBIC U
TPYINIIOBBIE KOHCYJBTALMU C HCIIOJIb30BAaHHEM, KaK BCTPEY CTYACHTAMH, TaK M COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJOTHMH: 3eKTpoHHas outa, ZOOM.

Wunnuupyercs aKkTUBHOCTh CTYIEHTOB, IOOUIPSETCS 3aJaHHue JIOOBIX BOIPOCOB IO
Matepuany, NpPaKTUKYeTCs WHAWBUAYAIbHBI OTBET HA BOIPOCHI CTYACHTA, PEKOMEHIYIOTCS
METO/BI YCIEUIHOTO CAMOCTOSITENIFHOIO YCBOGHHMS MaTepHaja B 3aBHCHMOCTH OT YPOBHS €Tro
0a30B0i1 MOATOTOBKH.

Jlnsi OLleHKM 3HaHWM, YMEHHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
NPUMEHSETCS 0aIbHO-PEUTHHTOBASICUCTEMA KOHTPOJISI M OIICHKH YCIIEBAEMOCTH CTYJCHTOB B
npoIiecce TeKyIero KOHTPOJIL.

[TpomesxyTouHasi aTTecTalys IPOBOJUTCSA B JOPME SK3aMEHA U 3aueTa C YYeTOM TEKYIIeH
yCIIEBaEMOCTH.

Pe3ysabTaT 00yueHusi cuuraercsi cGOpMHUPOBAHHBIM HA TOBBIIIEHHOM YPOBHE, €CITU
TEOPETUYECKOE COJIEpPKaHNE Kypca OCBOEHO MONHOCTBIO. [IpH yCTHBIX coOeceqoBaHUsSX CTYACHT
HCUEPIIBIBAOIIIE, MTOCIICIOBATEIBHO, YETKO H JIOTUYECKH U3JIaracT y4eOHbI Marepuai; cBOOOIHO
CHpaBisIeTCs C 3ajJa4aMH, BONPOCAaMH M JPYTMMH BUIAMHU 3aJaHUN, HCIIOJIB3YeT B OTBETE
JIOTIOJTHUTEIbHBIN MaTepuall. Bce mpemycMoTpeHHbIe pabodell y4eOHOW MporpaMMoi 3aJIaHus
BBIITOJIHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHUSAMH, CTYACHT CIIOCOOCH
aHAJM3UPOBATh IOJTYYEHHBIE PE3YyJbTaThl, IMPOSBISET CAMOCTOSTEIbHOCTh NPHU BBINOJIHEHUU
3a/1aHUM.

PesysabTaTr 00yueHusi cuuTaercss c(pOPMMPOBAHHBLIM Ha NOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJIEpKaHNe Kypca OCBOEHO MONHOCTHI0. [IpH yCTHBIX coOeceoBaHUsSX CTYICHT
MOCJIEI0BATENIbHO, YETKO M JIOTMYECKH CTPOMHO M3NaraeT y4eOHBbI MaTepuall; CIpaBiseTcs C
3a7layaMM, BONPOCAMM W JPYTMMM BHUJAMHU 3a/aHui, TpeOyroIMX NpPUMEHEHHUs 3HAHWUW; BCe
IpeIyCMOTpEHHBIe paboueil yueOHON mnporpaMMmoil 3aJaHMs BBIIOJIHEHBl B COOTBETCTBUU C
YCTaHOBJICHHBIMH TPEOOBAaHUSAMH, CTYIEHT CIOCOOEH aHAIM3MPOBATH IONyUYEHHBIE PEe3yJIbTATHI;
HPOSIBIISIET CAMOCTOSITEIbHOCTh MPH BBITIOJIHEHUH 3a/IaHUM.

Pe3ysbTaT 00yueHusi cuuTaeTcsi HechpOpMHUPOBAHHBIM, €CIIU CTYACHT IIPH BHITIOJTHEHUH
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOIMyCKaeT OIIMOKH, HEYBEpEHHO, C
OOJNBIIUME 3aTPYJHCHUSIMU BBITIOJHSET 3aJaHUs, HE JEMOHCTPUPYET HEOOXOIMMBIX YMEHHH,
Ka4eCTBO BBINOJIHEHHBIX 33J1aHUH HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBAHUSAM, KAUYECTBO UX
BBITTOJIHEHHS OIIEHEHO YMCIIOM 0ajUIOB HMXKE TpeX MO OIEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIONIOPOTOBOMY YPOBHIO.

11.2 MeToan4yeckue ykasaHus Ans 3aHATUM FIEKLUMOHHOro TUna

JIeKIMOHHBIN KypC IpeanojaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUUYECKOTO TUTaHa. B X0/e JTEKIMOHHBIX 3aHATHN PACKPBIBAIOTCS 0a30BBIE BOMPOCH B paMKax
Kakaouh Tembl aucuumuiuHel (Tabmumna 4) . O603HAYAIOTCS KITFOUEBBIE ACMEKThl TEM, a TaKke
JIENArOTCs aKICHThl Ha HamOoJiee CIIOKHBIE W BAKHBIC TOJIOKEHUS HW3y4aeMoro marepuana.
Marepuansl JEKIUN SBISIFOTCS OMOPHOM OCHOBOM JUIsl TMOATOTOBKH OOyYarommxcs K
MPAKTUYECKUM 3aHSITUAM / JJabopaTOPHBIM pabOoTaM M BBIMOJIHEHMS 3a/laHUil CaMOCTOSITEILHOM
paboThl, a TaKKe K MEpOMPHUATHUSAM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH H IMPOMEKYTOUHOMN
aTTecTally N0 JUCIHUILIHNHE.
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B X0A€ JICKIMOHHBIX 3aHATUH PCKOMCHAYCTCSI BCCTU KOHCICKTUPOBAHHUC y‘-I€6HOFO
mMarepuaJia.

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 (hOpMOI MpPaKTUYECKUX 3aHATUI SBJISETCS peUIeHHe 3a7ad U
pazbop npumMepoB.

[IpakTuueckue 3aHATHS 00YJarOIIUXCS 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 o camoctosiTenibHOM paboTte obyyarowmxca

CamocrosTenbHass pabora oOecrneyuBaeT MOJATOTOBKY OOydaromlerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPUITHSIM TEKYIIET0 KOHTPOJISL M MPOMEXKYTOUHON aTTECTALMH IO U3y4aeMoi
TUCIUIIIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYydYaroImierocs Ha
3aHATHSIX W B KayeCTBE BBIMOJHEHHBIX MPAKTHYECKUX 3aJlaHuil U ApPyrux (GopM TEeKyIIero
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 Tabmume 11). B aymutopusx wmmeercs JocTyn depe3 HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHOU WH(OOPMAIMOHHO-00pa30BaTEIHbHON
cpene yausepcutera (QMOC) u anektporHoi 6udbnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BHJIC pacroJiaraloTcs y4deOHbIE M Y4EOHO-METOAMYECKHE MaTepHuaibl, KOTOPbIE MOTYT OBIThH
WCIIOJIb30BaHBI JIJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YUYEHUHU JUCIUTLINHBL.

11.6. MeToauyeckue ykazaHusa Ana sbinosiHeHus PP
He npenycMoTpeHsL.
11.7. MeToan4yeckue ykasaHus AnA BbINOSIHEHUSA KYpPCOBOro npoekrta / paboTbl

He npegycmotrpensl.
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12.OIEHOYHBIE CPEJICTBA JUISI KOHTPOJISI OCBOEHUS
JTUCHUATUIMHBI

I[HSI TCKYLICTO KOHTPOJIA 3HAHUH CTYACHTOB 10 JUCHUINIMHC HNPOBOJUTCA KOMILJIEKCHas

OICHKA 3HaHHi71, BKJIIO4Yaromias

N~ wNE

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)
Bonpocs quis npoBepku ypoBHs o0yyenHoctn «3HATb»
Paznea 1. DiieMeHTHI JIMHEHHOI ajredpbl

Omnepauuu HaJl MaTPULIAMU U UX CBOMCTBA.

Omnpenenurenu 2-To ¥ 3-r0 MOPSIIKOB.

Omnpezenenre MUHOPA U aIredpanyeckoro JOMOJTHEHHS.

dopmyIa pas3yioKeHus ONpeAeIUTeNs N-ro MOpsiiKa 110 CTPOKE U CTOJIONY.
CaolicTBa onpenenuTene.

Omnpenenenue 00paTHON MaTpHIlEL. TeopeMa CyIeCTBOBAaHUS 0OpaTHON MaTPHIHI.
Teopema Kpamepa.

Meron lNaycca.

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 cuctema koopaunHar. KoopauHaTtel TOYKM. JIMHEWHBIE oOnepalud HaJ
BEKTOpaMH B KOOPAUHATHOH (opme.

®dopmyra eieHus 0Tpe3Ka B JAHHOM OTHOILIEHUU.

OmnpeneneHue CKalspHOTO MPOU3BEICHUS BEKTOPOB, €ro cBoiicTBa. Heobxomumoe u
JIOCTATOYHOE YCJIOBHE OpPTOTOHAIBHOCTH 2-X BeKTOpoB. dopmyna BBIYMCICHUS B
KOOpJMHAaTaXx.

Onpenenenne mnpaBoil TPOMKH BEKTOpPOB. OmpeneneHue BEKTOPHOTO IPOU3BEICHHS, €ro
CBOMCTBa, reoMeTpUUecKuil cMbIcil. HeoOxoammoe 1 10CTaTOYHOE YCIOBHE KOJJTMHEAPHOCTH
2-X BeKTOpoB. DopMyIra BEIYUCIICHHS B KOOPAMHATAX.

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

Pa3nes 3. AnHannTnyeckasi reoMeTpust

Buasl ypaBHeHU NPSIMOIl HA TIJIOCKOCTH.
@opMyiia BBIYUCIEHUS PACCTOSHMS OT TOYKH 10 PSMOM.
B3aumHoOe pacnonoxeHue JByX IpsMbIX Ha IIOCKOCTH, YTOJI MEXAY NPSIMBIMHU.
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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, yroJl MEeXAY TUNIOCKOCTSIMH.

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 ypaBHEeHUsI KpUBOH 2-T0O NOPAAKA K KAHOHUYECKOMY BU]ly € TOMOLIbIO IOBOPOTA
Y IIapaJuIeIbHOTO NIEPEHOCA.

[ToBepxHocTu 2-ronopsaka. [loBepxHocTu Bpamenus. L{unnaapuueckrne noBEpXHOCTH.
Onmuncona. ['unepoonona. Konyce. DmaunTudeckuii v runepOonrndeckuii mapadoaouib.

Pazpnen 4. lu¢ppepenunanbHoe HcHHCTeHHE PYHKIIUM OJHOI NTepeMeHHOoM
Onpenenenne GyHKIUU OHOM nTepeMeHHoi. O0macTh onpenenenus. O61acTh 3HAYCHU.
CrniocoOsl 3a1anust QyHKIUH.

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.

BeckoneuHo 6opiie 1 6eCKOHEYHO MaJlble YHCIIOBBIE TocenoBarenbHocTH. CBOMCTBA
0ECKOHEYHO MaJIbIX.

OCHOBHBIE TEOPEMBI O TIpEIeiax MOCIeI0BATEIHHOCTEMH.

[IepBbIil 1 BTOpOH 3aMedaTenbHble peaensl. Yuco e.

Omnpenenenue npezaena Gyakuu. beckoneuno maibie GyHKIIUH.

OcHOBHBIE TEOpEMBI 0 Ipeenax QyHKIHA.

3ameuaTesbHbIe Mpeebl QYHKIHM.

CpaBHeHHEe 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.

DopMyJIbl TPOU3BOIHON CIOXKHONW QYHKIIMHU, PYHKIIMU, 3aJaHHOW HESIBHO, 3a/1aHHOM
napaMeTpuuecKu, 0OpaTHON QYHKITUH.

[Ipon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKLIUH.

Omnpenenenue nuddepeHnnana 1 ero reoMeTpUIeCKHii CMBICII.

[IpousBonHbie U AU PepeHInanbl BEICIINX MOPSIKOB.

®opmyna JleitbHuma.

Teopemsl 0 muddepenurpyembix pyHkuusx: Teopema depma, Teopema Poiist, Teopema
Jlarpamnxa, Teopema Kormm.

[IpaBuno Jlonurans.

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

AcumnToTsl rpaduka QyHKIMIA: onpeneneHne, HaX0X/IeHHE BEPTUKAIbHBIX U HAKIIOHHBIX
ACHMIITOT.

Onpenenenus BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM U TOUKH neperuda. HeoOxoaumeie u
JOCTaTOYHBIE YCIOBHUS BBITYKJIOCTH.
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62.
63.
64.
65.

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

73.
74.
75.

76.
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o o

17.
18.
19.
20.
21.
22.

Pasznen 5. @®yHKUHMH HECKOJBKUX NTePEeMEHHBIX

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

[Ipenen ¢pynkuuu 2-x nepeMeHHbIX. HenmpephIBHOCTE.

Onpenenenre 4aCTHOW MPOU3BOTHOM.

YacTHbIe MPOU3BOIHBIC BHICIIMX MOPSIKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.
[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.

YpaBHEHUS KacaTeIbHON IUIOCKOCTH ¥ HOPMAJIU K TIOBEPXHOCTH.

DkcTpeMyM (QyHKIUHU 2-X TIEPEMEHHBIX: ONpeieTieHHe, He0OOXOIUMbIE YCITOBUS U
JOCTaTOYHBIC YCIOBUS IKCTPEMyMa.

Haubonbiiee u HanMeHbllee 3Ha4eHUs (PYHKIUY B 3aMKHYTOM OrpaHUYEeHHOM 00s1acTu.
VYcnoBusii sxkcTpemyM. Oynkiusa Jlarpanka. CxeMa OTBICKaHHUS YCIIOBHOTO SKCTPEMyMa.
Omnpenenenue Npou3BOAHON Mo HampaBieHuo. Gopmyna A BHIYUCICHUS MPOU3BOAHOMN 1O
HaIpPaBJICHUIO.

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

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

[Tpon3BoauTH ONlepalvy CIOKEHHUS] MATPUL], YMHOKEHUS Ha YUCIIO, YMHOKAaTh MaTPUIIbI.
Boruncnate onpenenutenu 2-ro u 3-ro NOpsIKOB.

Haxoauts MUHOPBI 1 anreOpanyecKre JOMOJIHEHUS K QJIEMEHTY MaTPUIIbI.

BbruncnsaTe onpenesnuTen CTapuiMX MOPSIKOB C MCIIONB30BAHMEM PAa3JIOKEHUS 10 CTPOKE
(cTonb11y) U CBOMCTBA OMPENCTUTENS.

HaxoauTs 0OpaTHyIO 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.
HaxoauTe pasnoxeHue BeKTopa o 6asucy.

. HaxonuTte npoeknuo BeKTopa Ha OCh.

. HaxouTe KOOpAMHATHI BEKTOpA 110 KOOPAUHATAM €70 Ha4ajla U KOHIA.

. HpOI/BBO}II/ITB JIMHEWHEBIE Oon€panr HaJl BEKTOpAaMU B KOOpAWHATAX.

. HaxouTe KOOpAMHATBI TOUKH, JEIALIEN OTPE30K B JAHHOMY OTHOLIEHUHU.

. BBIYHMCIIATH CKalIsipHOE MPOU3BEICHNE, NCIIONb3Ysl ONPEEICHUE U CBOMCTBA.

. BBIYHUCIIATH CKaIspHOE IPOU3BEIEHUE 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 miomanps napamienorpaMMa U TpEyroJibHUKA, TOCTPOEHHBIX HA BEKTOPax.
BbruncnsaTe cMelaHHOE TPOU3BEACHUE 3-X BEKTOPOB, 3aJaHHBIX CBOMMHU KOOPAWHATAMU.
[IpoBepsTh KOMITTTAHAPHOCTH BEKTOPOB, UCITOJIb3YsI CMEIIAHHOE TPOU3BEICHHUE.
Beruucnare 00beM napaiienenuesa U TeTpa3apa, IOCTPOSHHBIX Ha TPEX BEKTOpax.
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Pa3nes 3. AnannTnyeckasi reoMeTpust

3anucelBaTh YpaBHEHUE NMPSIMOM HA IUIOCKOCTH M B MPOCTPAHCTBE, NMPOXOJSILEH uepe3 IBe
TOYKH.
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 yron Mexay npsiMbIMU Ha INIOCKOCTH U B IPOCTPAHCTBE.
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 MOPSIKA, 3aJaHHYIO0 B KAHOHUYECKOM BH/IE.
[IpuBoauTh ypaBHEHHE KpUBOM 2-ro mopsAKa K KAHOHMYECKOMY BHJY C IIOMOIIBIO
[apajuIeIbHOrO IepeHoca U 1300paxkaTh 3Ty KPUBYIO.
[IpuMeHsATH METOX CeYeHUs A IOCTPOCHMS ITOBEPXHOCTEH 2-TronopsKa, 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 THII TOYEK pa3pbiBa.
Haxoauth npon3BoaHyto (yHKIUY, 33/1aHHOM SIBHO, TapaMETPUUYECKHU, HESIBHO.
Haxonuts nuddepennman GyHKIUN U IPUMEHSTH €ro NpHU NPUOIMIKEHHBIX BEIYUCICHUIX.
[TpumeHsTh TOorapuPMHUUECKYIO TIPOU3BOAHYIO.
Beruucnate npousBoHble U AU(QepeHInanbl BHICIINUX MOPSIKOB.
3anuchIBaTh ypaBHEHHE HOPMAJIM U KacaTeabHOU K rpaduky QyHKINU B TOUKE.
3anuceiBaTh Gopmyiibl Teitiopa 1 MakiopeHa N-ro nopsaka ajs 3aaHHON (GyHKIUH.
HaxoauTh npomMexyTKu MOHOTOHHOCTH U AKCTPEMYMBI () YHKIUH.
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

BbruncnsaTe 4acTHbIE TPOU3BOIHBIE MIEPBOTO U BBICIIMX MOPSAKOB.

Haxoaute nonselii quddepennma.

[TpuOaMKeHHO BBIYUCIATH 3HAaYEHUS (PYHKIMM ¢ ToMolibio nuddepeniuana.
3anuceiBaTh Gpopmyiny Teitnopa ams 3a1aHHON (PYHKIIMU C OCTaTOYHBIM YWIEHOM B (hopMme
[Teano.

3anuchIBaTh YpaBHEHMS KacaTeIbHOM INIOCKOCTH M HOPMAJIH K TOBEPXHOCTH.
Haxoauts skcTpemyM QyHKIUHU 2-X TIepEMEHHBIX.

HaxoauteHanOosnbIiiee 1 HaUMeHblIee 3Ha4eHUs! (YHKIMU B 3aMKHYTOW OrpaHUYE€HHON
obmnacTH.

Haxoaute ycnoBHBIN 3KCTpeMyM ¢ oMOIIbI0 (GyHKIMK Jlarpanxa.

BbraucnsaTe Npon3BOAHYIO [0 HANIPABJICHUIO U TPAUEHT.

Bonpocs! njst npoBepku ypoBHsi o0yueHHoctH «BJIAJIETDH»
Pa3zneua 1. JjieMeHTHI JIMHEHHOH aJaredpbl

Jlns matpun A uB sbraucnuts 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 cuctemy: a) meromom Kpamepa; 6) cpeacTBaMu MaTpUYHOTO HMCYHCICHHS C
UCIIOJIb30BaHNUEM OOpaTHOM MaTpuIlsl; B) MeTooM ["aycca.

X, +X,=3%; =0
3X, +2X, +2X, =-1,
X, — X, + 5X; =2

Pa3znen 2. BekTopHasi anreopa

Jlanbl Tpu BekTopa a = {4;7;8},6 = {9;1; 3}, C= {2;—4;—1}. JlokazaTb, 4TO d,b u € — 6asuc
U HalTH pa3ioKeHue BEKTOpa d= {1;—13;—13} mo Gasucy d, b u C.
Hanbl KoopauHaTel BepmnH TpeyronbHuka ABC : A(L -1, 2),B(-2,0, 2), C(2,1, —1) . Haiitu:

- - - -
1) kocunyc yria mexay Bekropamu AB u AC ; 2) xoopaunatsl Bektopa a=2AB-5CD; 3)
anredpanyeckyro npoekiuo Bekropa BC Ha BekTop a; 4) UIMHY MeIMaHbI, OMYIICHHYIO Ha

cropony BC.

Haiitu mutomiaas mapasienorpaMMa, IIOCTPOSHHOTO Ha BekTopax M=3Pp+20 uN=p—-2qu
€ro BBICOTY, ONyl[eHHylo Ha Bextop 1, ecom | =2,|q =1, (f)TC]) = %

Jlexar mu Toukn A(2,4,0),B(2,-2,4), C(L,8,—4), D(2,7,—2) B 0aHO#T IITOCKOCTH.

Jausl xoopaunatsl Bepiumn mupamuasl ABCD : A(3-2,2), B(1,-31), C(2,0,4), D(6,—4,6).
Haiitu: 1) mwomanes rpaau ABC ; 2) 06bem mupamuasr ABCD ; 3) miinHy BBICOTHI TUPaMHUIBL,
OIIYILIEHHOM U3 BepluHbl D.

Pa3nes 3. AHannTnyeckasi reoMeTpust

Jansl koopaunatsl Bepiue mupamuasl ABCD @ A(3-2,2), B(1L,—-31), C(2,0,4), D(6,—4,6).
Haiitu: 1) kaHoHHYeCKHe U TapaMeTpudecKkre ypaBHeHus npsamoil AB ; 2) ypaBHeHue
wiockoct ABC ; 3) ypaBHeHHE BBICOTHI TMPAMHU/IBI, OMYIIEHHOMN 13 BepuuHbl D ; 4) yron
mesxy peopom AD u mockocteio ABC |

Hcnonp3ys npeoOpa3oBaHus MapajuIeIbHOTO NEPEHOCa, IPUBECTH YpaBHEHUS JIMHHUM BTOPOTO
NOpsIIKa K KAHOHUYECKOMY BHlY M IOCTPOUTH KPUBBIE:

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

Paszpnen 4. ludppepenuuaibHoe ucuuciaeHne GyHKUUN 0OJHON epeMeHHOH

Brerauciaute MMpEacibl:
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. 3x*-2 o ox¥P-x?—x+1 . AIX+2-6-X _ (x*+5x+4)
a) Im — 0) lim = 7 . B) lim 2 ; T) lim Qo |
X—>0 ,X8+3X+4 x>l X° + X% —x—-1 X—2 X —4 ool X° —3X+7
) lim —'”(_Cof X)
x=>2n  §IN “ X
—-X, x<0,

12. Uccnenosats pyukuuto f(X) = Jx , 0<X<1, Ha HEnpepHIBHOCTH: HAUTH TOYKH pa3pbiBa
3%-2, Xx>1
(GyHKIUY U onpenenanuth ux tui. Beraucaurs lIm (), im f(X) . [Tocrpouts rpaduk GpyHxumu.
X—>+00 X—>—00

13. Haiitu mpou3BogHbIC (YHKITHI:

. . .3
sin X 1+sin X X=sin"t _
a)y=———+In ;0 , . B)x?y —xsinxy? = 0.
Cos” X COs X y=cos”t
. x—sinx
14. Beraucnuts npeaes, ucnoib3ys npasuwio Jlomurans lim,,, prrvynd
2

1+x
15. [IpoBecTr mosHOE MccaenoBaHue GYHKINUN Y = U TIOCTPOUTH €€ TpaduK

2

Pa3zpnen S. DyHKUMH HECKOJBKUX NTePeMEHHBIX

16. HaifTi yacTHbIC IPOM3BOLHBIE BTOPOro MOpsiaka GyHKuun z =e* 7" .

17. HamucaTh ypaBHEHHE KacaTelbHOH ILIOCKOCTH M HOPMalM K IIOBEPXHOCTH Z = X2 — y2B
touke M(1,1).

18. Pa3noxuth B OKpeCcTHOCTH HyJIs 110 hopmyne Temopa 10 BTOPOro Mopsiika BKIOYUTEIHHO C
ocTaTtouHBIM WwieHoM B hopme [Tearno ¢pynkimio z = In(1 — x — y).

19. UccnenoBarh Ha KCTpeMyM QYHKIHMIO Z = X° + y° —3xy.

20. Haiitu ycnoBHBI 5kcTpeMyM QYHKIMHU Z = Xy HpHU ycaoBuux? + y? = 2.

).

21. Haiitu rpaauenT GyHKun U = tg X — X +3sin y —sin® y + z + ctg z B Touke I\/IO(E,%,%

22.Haiitn npousBoanyro GpyHkiuu U = Xy*z® B Touke M, (3, 2,1) B Hampasnenun Bektopa M N,
rae N(5, 4, 2).

Bonpocsl k 3a4ery (2 cemecTp)
Bonpocsl qus npoBepku ypoBHs o0yyeHHocTH «3HATDb»
Pa3nes 6. UnTerpanbHoe ucuucjieHne pyHKIuu 0JHOH MepeMeHHOM

Ornpepenenne nmepBooOpa3HON U HEOMPEACICHHOTO HHTErpaa.

CBoiicTBa HEONPEIEIEHHOTO UHTErpaa.

Tabnuira UHTETPAJIOB U TIEPBOOOPA3HBIX.

OcHOBHBIE METOIbl UHTETPUPOBAHUS: HUHTETPUPOBAHUE METOI0M BHECEHHS (DYHKIIMH MO/
3HaK auddepennrana, 3aMeHa epeMEeHHON B HEONPeIeIEHHOM HHTErpaje, HHTETPUPOBaHUE
10 YaCTSAM.

5. VYHuBepcanbHasi TPUTOHOMETPUYECKAs 3aMEHa.

6. Ompenenenue onpeneIeHHOro HHTErpaia. TeopeMbl CyIIIeCTBOBAHUS OMPEIEICHHOTO
MHTETpasa.

CBoiicTBa ONpeaeIeHHOro HHTErpaa.

®opmyna Herorona-JleitOnuia.

9. 3ameHa nepeMeHHOM B OIpE/ICIIEHHOM UHTErpaje, HHTErPUPOBAHUE TI0 YACTSIM.

NS

o N
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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
BUje; 0) B IapaMeTpUUECKOM BUJIE; B) B MOJIAPHON CUCTEME KOOPANHAT.

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

Berunicienue 00beMOB TeJI C N3BECTHOM IUIOIIAIbIO TONIEPEYHOrO CEUCHHUS.

Brruucnenue 065eMOB Tell, MOTy4eHHBIX 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 ypaBHeHUs

OcHoBHble noHsATus: onpeaenenue Y, nopsaok Y, pemwenue 1Y, uHterpanbHas Kpusasi.
Y 1-ro nopska.

3anagya Kommu. TeopeMa CymiecTBOBaHMS M €MHCTBEHHOCTH perieHus 3anaun Komm. O6miee
u yactHoe pemenus Y 1-ro nopsnaka. Materpan Y. 'eomerpuueckas nHTEpIpeTaus.
N30oxnHbL.

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

Teopema o cTpykrype pemenus auHenHoro Y 1-ro nopsaxa.

Merton Bapualiuy nNpou3BOJIbHON MOCTOSTHHOM JIst TMHEeHHbIX Y 1-To mopsiaka.

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.

JIuneinsle /1Y 2-ro nopsaka. CoiicTBa pemenuid. CBONCTBO onpenenurtens BpoHckoro as
JINHEMTHO HE3aBUCHUMBIX PEUIEHUI JIMHEMHOTO OAHOpOoaHOTO Y.

Teopema o cTpykType 00111€ero pemeHus JMHEHHOTro oqHopoiHoro Y 2-ro nopsaka.
Teopema o cTpykType 001Iero pemeHus TMHEHHOTo HeoqHopoiHoTo JIY 2-ro mopsaka.
MeTto Bapualiuy NpoOU3BOJIbHBIX MOCTOSIHHBIX Ui TMHEHHBIX 1Y 2-ro mopsaka

JIuneitnsle ogHopoaHble 1Y 2-ro mopsijika ¢ MOCTOSSHHBIMHU KO3 GHUIIMEHTaMHU.
Xapakrepuctuueckoe ypaBHeHHe. CTpYKTypa OOIIEro pemenus B 3aBUCUMOCTH OT KOpHEH
XapaKTEPUCTUYECKOTO YPAaBHEHHS.

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

JY Beiciumx nopsiakoB. 3agada Komm. Teopema cyniecTBOBaHHS M €IMHCTBEHHOCTH PELICHUS
3agaun Komu. O61ee pemenue. JIuneitnsie ogHopoansie 1Y Beicimx nopsakoB. JInHelnas
3aBUCUMOCTH (yHKIMA. CBOMCTBO omnpeaenuTesss BpoHCKOTo 11 IMHEWHO HEe3aBUCHMBIX
peueanid. CTpyKTypa OOIIEero petieHus.

Jlunetinbie ogHOpoaHBIE Y BBICIIMX MOPSIAKOB C MOCTOSTHHBIMU KO3 DUIIeHTaMHU.
Xapakrtepuctuueckoe ypaBHeHue. JInneitnbie HeogHopoausie JIY: Ctpykrypa obuiero
pemieHusi. MeTtoa Bapualuy NpOU3BOJIbHBIX TOCTOSTHHBIX IS JIMHEHNHBIX Y BhICIIMX
MIOPSIIKOB.

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

Pa3nea 8. UnciioBbie 1 GyHKIIMOHATBbHBIC PAABI

qI/ICJIOBbIe p}II[BII onpeneneHHe, yaCcTUu4yHas CYMMa p;ma, CyMMa psma, CXOANUMOCTD.
I'eomeTpuyeckuii psa. OCTaToK psiia U €ro CBOMCTBO IS cxoasiierocs psaaa. CBoicTBa
cxoasmmxcs psanoB. Heobxoaumoe ycioBre CXOaMMOCTH.
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32.
33.
34.
35.

36.

37.
38.
39.
40.

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

48.

49.

oukrwdE

10.
11.
12.
13.

14.

15.
16.

IlepBblil 1 BTOPOM IIPU3HAKU CPABHEHUS 3HAKOIIOJIOKUTEIIBHBIX PSAIOB.

[Tpusnaku 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 psinbl. Jlemma AGenst. Panuyc cXxoauMocTu U 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.
[Ipriio>keHns CTENEHHBIX PSAIOB.

Onpenenenune psga Oypre.

Teopema Jlupuxiie.

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 45 npoBepku ypoBHs1 00yuyeHHocTH «YMETDb»
Pa3nes 6. UHTerpanbHoe ucyucjieHne pyHKIMN 0JHOH NepeMeHHOoi

IIpuMEHATH OCHOBHBIE METO/IbI K BEIYMCICHUIO HEOIIPEAEIEHHOTO HUHTETpaa.
WHTerpupoBaTh palioHaIbHbIe (PYHKIUH.

WHTerpupoBaTh TPUTOHOMETPUYECKUE PYHKIIUH.

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.

Paszpnen 7. Iudpepennuaibubie ypaBHEeHHS

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

Pemarps nuneiinoe 1Y 1-ro nopsaxka.

Pemats ypaBHenue bepnymim.

Pemiate ypaBHeHUE B MOTHBIX U (EpEeHIINATOB.

Pemrate /1Y BeICIIErO MOPSAAKA, JOMYCKAOUIUE TOH>KEHUS MOPSAIKA.

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

Haxonuts penienne HopManbHON cUCTEMBI 1Y METOI0M HCKITFOUECHUS.

Pa3nea 8. UnciioBbie H GyHKIIHOHABHBIC PAABI

HpI/IMeHHTB HpI/I3HaKI/I CXOOIUMOCTH K UCCIICAOBAHUIO CXOAUMOCTHU p;I;[a.
Haxoauth 06macth cxoauMocT (PyHKITMOHAIBHOTO PsiIa.
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17. PacknanpiBaTh QyHKIUIO B psig Teitnopa.

18. TIpuMeHsTH psiAbl K TPUOJIMKEHHBIM BHIYHCIICHUSIM.

19. Beruucnsats kod¢pdunuents psjga Oypee.

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

Bonpocs! a5t npoBepky ypoBHsi o0yuyeHHoctH «BJIAJLETDH»
Pazgen 6. UnTerpajibHoe ucumncjieHue GyHKIUUM 0OJHOM MepeMeHHOM

1. BbluMcnuTh UHTETpAJIBL:
jarctg(\/4x - 1)dx : j (x2 + X + 1). cos x dx , Ixz -In (2 + 3x3)dx .

2. BwUUCINTH UHTETPAIIBL:

4
X +x+3dX J‘5tgx+2 dx

J.\/BX X2 —x—6 2sin2x +5

3. BbIUUCIATH UHTETPAITHL:

2z 3
I x cos(X)dx | j X1+ xdx,
0 0

4. Haiitu muomaas GUrypbl OrpaHMYeHHON JIMHUAME Y = X° +1 u X+ Yy =3.
5. Haiitu mionane 061acTi OTpaHUYCHHOM JUTMIICOM X = a cost, ¥ = bsint.
6. Haiitu nomases kapauouast p = a(l+ cos((p)).
7. Haiitu qnuny ayru nomykyoudeckoii mapa6omst y = x*? otx = 0 g0 x = 5.
8. Haiitu anuHy 1yru acTpoOUabl X = cos3t, y=sin®t,0 <t < 2m.
9. Haiity mHy ayru KpuBoiip = 5e%¢/12 —r < ¢ < m.
22
10. Haiitu o6beM Tena, 00pa3oBaHHOTO BpalllEeHUEM 3JUIHIICA XT + Lz —1 BOKpyr ocu Ox.
a® b
11. UccnenoBaTh Ha CXOIUMOCTh HECOOCTBEHHBIE MHTETPAJIBI:
co
© arctg(x + x?2
g f g( ) dx:
. 3

jH%HWd’C' 1 \/(x4+2\/§)(3x2+2x+11)

1

1l 1+ 2x si

j n(1+ 2xsinx) dx. f cos® 1/x ]

< X
o V14+vx®-—1 2 Vax* +2x* + 3x

Paszpnen 7. Iudpepennuaibubie ypaBHEeHHS

12. PemuTh ypaBHeHUE )’ = Z(ln A 1) :
x\ x

13. Pemuts 3amaay Komm: Yy =Yy-CcoSX + X ,y(0) = 1.
14. Pemnts ypasuerue xy' —4y = x> [y,
15. Pemmnth ypaBHerue (3x° +10xy)dx+(5x> —=1)dy =0.
16. Haiitu o6miee perenne: Xy" +Y"+X=0.
17. Haiitu o61mee perenue ypaBaenus yy" —(y')> —4yy’ =0.
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18. Haiitu o6mree perrenne: y" —5y" =50ch5x .

19. Haiitu obmiee pemenue y" —2y' + y = 3e”.

20. Pemuth ypaBHeHue )"+ y = x —sin 2x.

21. Pemmthb cucTeMy, UCTIONb3Yysl METO]T HCKIIFOUCHHS:

dx
— =X+3y,
dt y
dy
—=X-Y.
a Y

Pa3nea 8. UnciioBbie 1 GQyHKIIMOHATBbHBIE PAABI

22. VccnenoBaTh Ha CXOUMOCTb PSIIBL:

s n 2n+l o n2+1 0 n
t :

i n+2 i2+sinn i(—l)“(6n—5).

“hh+1)'4S n & 100

9 y
23. Paznoxuth QyHKIHIO 0 x—xZ B psiz Teilsiopa 1o creneHsm X.

0—X—X
24. Haiitn 0671aCTh CXOJIMMOCTH U 00JIACTh A0COTFOTHON CXOJMMOCTH CTEIICHHOTO Psijia
[o/0)
(-D™n
2— (x - 2)211.
n‘+1
n=1

25. Haiitu cymmy psina

n

9]

Zx
n.

n=1

26. Beruncnuth npuOIMKEHHO ¢ TOYHOCTHIO 10 10~ UHTErpal
1/4
sin x
— dx.
X

27. lootipenensisi  HeoOXOmWMBIM oOpa3oM 3amaHHy0o B mpomexytke (0, m) ¢dyHKIHIO

V2 .
f(x)= 37 X 710 NEPUOANYECKOH, MMOIYYHUTh JUIsl Hee psiibl Pypbe 0 KOCHHYCAM U CUHYCaM.

Bonpocsl k 3k3ameny (3 cemecTp)

Bonpocs! 1151 npoBepku ypoBHsi o0yueHHocTH «3HATD»

Pa3nea 9. UnTerpanbHoe ncuuciaeHue GyHKINH HECKOJIBKUX MePeMeHHbIX
1. OmnpeneneHue ABOMHOTO HHTETPAIA, €T0 CBOMCTBA M T€OMETPHUUECKUN CMBICIL.
2. OmnpeneneHue MNpaBUIbHONH 00JaCTM Ha IJIOCKOCTH M CBA3b IOBTOPHOTO MHTErpaja ¢
JIBOMHBIM.
Omnpenenenue sskoOMaHa 3aMEHBI.
dopmyna 3aMEHbI IEPEMEHHBIX B IBOMHOM HUHTETpAJIE.
JIBOMHOM MHTETpal B MOJISPHBIX KOOPAUHATAX.
[IpunoxeHusi ABOMTHOTO MHTETpaa.
Omnpenenenue TpOMHOrO UHTErpajia, €ro CBOMCTBA, FEOMETPUUECKUN CMBICI.

No ko
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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
UHTErpae.

®dopMmyia 3aMEHbI IEPEMEHHBIX B TPOWHOM HUHTErpalle.

TpoitHO# MHTErpai B HWJIMHIPUYECKUX KOOpAUHATAX.

TpoiiHoil uaTerpan B chepruuecKux KOOpANHATAX.

[IpunoxkeHnust TPOMHOTO MHTErpaJia.

Omnpenenenne KpUBOJIMHENHOT0 UHTErpaial poaa, ero cBoicTBa, reOMETPUUYECKHUI CMBICIL.
[TpunoxeHns KpUBOJIMHEHHOIO HHTErpasia IepBOro poja.

Onpenenenne KpUBOJIMHENHOTO UHTErpajga2 poja, ero CBOIMCTBa.

®opmyina ['puHa.

DopMyia BbIUUCIEHUS IJIOMALEH C IOMOIIBIO KPUBOJIMHEMHONW HHTErpaIa.
VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTErpaia OT IyTH UHTErPUPOBAHHUS.
Omnpenenenne NOBEPXHOCTHOTO UHTErpai 1 poja, ero cBoiicTaa.

[TpunoxeHns NOBEPXHOCTHOIO MHTerpana 1 poaa.

Omnpenenenue cTOpoHbl NOBEPXHOCTH. OnpeieseHre 0AHOCTOPOHHEN U AIBYCTOPOHHEN
HOBEPXHOCTH.

Onpenenenne NOBEPXHOCTHOTO UHTErpaji 2 poja, ero CBOcTBa.

CBs13b NOBEPXHOCTHBIX UHTErpasoB 1 u 2 poxa.

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

OnpezneneHue CKaIIPHOrO U BEKTOPHOTO MOJIS.

Omnpenenenye MOBEPXHOCTU U JINHUU YPOBHSL.

Onpenenenus NpoU3BOIHON MO HAPABJIECHUIO U rpaauenTa. CBONCTBA IpaJueHTa.
Onpenenenyue NOTOKa BEKTOPHOIO MOJIS.

Onpenenenue auseprexiuy. CBoiicTBa AUBEPreHIMH.

®opmyna Octporpanckoro-I'aycca B BeKTOpHOI popme.

Omnpenenenne coJ€HONIaIbHOIO BEKTOPHOTO MOJIS.

OnpeneneHnenupKyIaIUd BEKTOPHOTO MOJIS.

Omnpenenenneporopa BeKTopHoro nosist. CBoicTBa poTopa.

®opmyna CTokca B BEKTOpHOHU (hopme.

OnpeneneHnenoTeHIMAIBHOTO BEKTOPHOTO TTOJISL.

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

Omnpenenenne rapMOHMYECKOr0 BEKTOPHOTO TOJISI.

Pa3nen 10. Teopusi pyHKIMI KOMILUIEKCHOTO IIEPEMEHHOI0
Anrebpanyeckasi popMa KOMIUIEKCHOTO YHCIIA.
KommuiekcHast minocKocTs.
Onepanuu HaJ KOMIJIEKCHBIMU YHCIIaMHU.
Omnpenenenne Moy U apryMeHTa KOMIUIEKCHOTO YHUCIIA.
TpuronomeTrpuyeckas u okazaTesibHas (opma 3arucu.
®opmyna MyaBpa BO3BEACHHUS B CTENIEHb KOMIUIEKCHOTO YHCIIA.
dopMmyna U3BICYEHUE KOPHS -0l CTEIEHN U3 KOMIUIEKCHOTO YHCIIA.
Onpenenenne GyHKIUN KOMIJIEKCHOTO IEPEMEHHOTO.
Omnpenenenue nokazareabHOU QyHKIUH.
Onpenenenue norapupmuyeckoit GyHKIUH.
Omnpenenenne cTeneHHON (QyHKIUU.
OnpeneneHus TPUTOHOMETPUYECKUX (PYHKIUH.
Omnpenenenust runepOoIuIecKiX QyHKIUH.
[TonsiTue 06 0OpPaTHBIX TPUTOHOMETPHUECKUX U TUIEPOOTMYECKUX (HYHKIUAX.
Onpenenenne npeaena Gynakmuu KI1.
Onpenenenne HenpepbiBHOCTH pyHKmu KIT.
Onpenenenne npousoauoit pyaknuu KI1. Ycenosus Komm-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~NoOR~WDNE

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 uarerpaia ot ¢pynknuu KII.

Teopema 0 HE3aBUCUMOCTH UHTETpaia OT aHATTUTUYECKON (DYHKIIMU OT IYTH UHTETPUPOBAHUSI.
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 psina Jlopana ¢pynkunu KIT B okpecTHOCTH H30ITMPOBaHHOM 0COO0H 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 «YMETDb»

Pasznen 9. UnTerpanbHoe ucyucaeHHe (PYHKIUHM HECKOJIbKHUX NepeMEeHHbIX
3anuchIBaTh MOBTOPHBIN MHTErpaj J1s IBOMHOIO UHTErpaia.
MeHATh NOPANOK UHTETPUPOBAHUS B JBOMTHOM MHTETpAJIE.
BoruncnsaTe ikoOMaH 3aMeHbI IEPEMEHHBIX B IBOWHOM MHTErpase.
IlepexoauTh K MOISAPHBIM KOOPAUHATAM B JIBOWHOM HUHTErpalle.
BoruncnsaTe miomaip miockoi Gurypsl.

Bbruucnate Maccy miockoi 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.

HaxoauTs koopnHaThI IEHTpa Macc 00bEMHOTO Tefa.

BoruncnaTe KpuBOJIIMHENHHBIM HHTETpall | posia o KpUBOM 3aJaHHOM B IBHOM BHJIE, B
[IapaMeTPUYECKOM BUJE U B MOJSIPHOM CUCTEME KOOPAUHAT.

BoruncnaTe KpUBOJIMHENHHBIM HHTETpall 2 pojia IO KPUBOM 33aHHOM B IBHOM BHJIE, B
apaMeTpUIECKOM BHUJIE.

[TpumensTs Gopmyny ['prHa K BEIUMCIEHUIO KPUBOJIMHEHHOTO UHTETpaIa.
Bbraucnsats miomanas GUrypsl ¢ moMoIbi0 KpUBOJIMHEHHOTO HHTErpaa.

BoruncnaTe noBepXHOCTHBIN UHTErpal 1 u 2 pona.

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

BpluncnsaTe AMBEPreHLIMIO CKAISIPHOTO MOJIS.

Bbr4ucasaTe poTOp BEKTOPHOTO MOJIS.

BpIuncasaTe NOTOK BEKTOPHOTO MOJIS YEPE3 TOBEPXHOCTD.

BbraucasaTe HMPKYIALMIO BEKTOPHOTO MOJIS BAOJIb KPUBOM.

Pa3nes 10. Teopusi pyHKIMI KOMIIEKCHOTO IIEPEeMEHHOT0
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26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.

37.
38.
39.
40.
41.

10.

HaxoauTte MOgyb M apryMEHT KOMIUIEKCHOTO YHCIIA.

CTpouTh Ha KOMILICKCHO# IUIOCKOCTH TOYKHU BUAA X + [Y,0KPYKHOCTH BHIA |z — Z| = R.
[IpencTaBiasTh KOMIUIEKCHOE YHCIIO X + [y B TPUTOHOMETPHYECKON U TMIOKa3aTeIbHOU (hopMme.
Bo3BoauTs B cTEnEHb KOMILIEKCHOE YHUCIIO.

Haxonuts Bce 3Ha4€HUs KOPHA OT KOMIUIEKCHOTO 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, ABNIAETCS M JaHHAs KOMIUIEKCHO3HAuHas PyHKIUs 1uddhepeHIupyeMoi.
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 IIEPEMEHHOTI0 110 3aMKHYTOMY KOHTYpY.

PacknaapiBats ¢ynkiuio KII B psia Jlopana B konblIie.

OmnpenensTh TUI U30JIMPOBAHHONW 0CO00M TOUKU (PYHKIIMH.

BbIuucisaTh BBIYET B U30JUPOBAHHOI 0COOOM TOUKe.

[TprMeHSTHh TEOPHUIO BHIYETOB K BHIYMCICHUIO HHTErpasioB oT GpyHkuuu KII.

BbruncnsaTe MHTErpaisl JEHCTBUTEIBHOTO IEPEMEHHOTO € TIOMOIIBIO BBIYETOB.

Bonpocs! 151 npoBepku ypoBHsi o0yueHHoctH «BJIAJIETDH»

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

BbIYnCIUTh MOBTOPHBIN UHTETPA
5 VY
f dy f xydx.
1 0

IlepeMeHUTH MOPAIOK UHTETPUPOBAHUS B TIOBTOPHOM HUHTErpaje
4 V16—x2

[ax [ ey
0

4x—x2
Brraucaute

ff\/4x2—y2dxdy, D: y=x,y=0,x=1.
D

Hepefmﬂ K NOJIAPHBIM KOOpAWHATAM, BBIYUCIIUTh UHTCTPAJI

ﬂ(x2 +y3)dxdy,D : x*+y?=ax,x*+y?=2ax,y =0,y <0.
D

Haiitu muiomans Gpurypsl, orpaHUYeHHON JTMHUSMU:
x2+y2=9,x2+y2—6x=0,y=0.
BBIMUCIUTE 00BEM Tejla, OTPAHMYEHHOTO TIOBEPXHOCTAMHU:
z=1-x2—y%y=xy=V3x2=0.
HaiiTi 11eHTp TSKECTH OJHOPO/IHOM MIIACTHHBI, OTPAHUYEHHON JIMHUAMU Y = x%; X +y = 2.
PaccraButh npejienisl uuTerpupoBanus B Tpoiinom unterpane [ff. f(x,y, z)dvans retpadupa,

OTPAaHUYEHHOTO IUIOCKOCThIO X + 3y + 6z = 18 1 KOOpAMHATHBIMU IIOCKOCTSIMH.
Brraucnuts
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

.[.U\/xz + y2dxdydz, V: z?=x*>+y%z=1,z=0.
%

Hepefm;l K DUWIMHAPHUYICCKHUM KOOpAWHAaTaM, BEIYUCIINTG HHTEIrpall

fff(xz—yz)dv,G: x? + y?=2z,z=2.
G

[lepeiins k chepruueckuM KOOpIUHATAM, BHIYUCIUTH HHTETPajl

dv
fff ,G i x2+y? + z2 < 24z,x* +y? + z% > 6z
2 Jx2+y? + 22

BbIuucIuTh 06HeM Tenla, OrpaHMueHHOTO TIOBEPXHOCTAMU
x* + y>=Rx,x* + y*+2z2=R%2z=0.

Haiitu Maccy konyca (z — h)? = (x? + y?)h?,0 < z < h,eciu mIoTHOCTH p = |xYy|.

HaliTu KOOpAMHATEI LIEHTPA TSHKECTH OJHOPOIHOIO TENA, OTPAHMYEHHOIO 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 norapudmudeckoit crmpamu 1 = ae>?or ToUKM
A(a, 0)x0 Touku 0(0,0).

Haiith maccy mepBoro BHTKa BHHTOBOM JHMHMM X = acost,y =asint,z = ht,t €
[0,27],eciu utoTHOCTE ¥ = Y(X, Y, Z)B KaX/I0i €€ TOYKE MPOMOPIMOHAIbHA JIMHE PaIHyC-

BEeKTOpa 5ToM ToukH: y (X, Y, z) = k/x% + y? + z2.
Breraucnuts f L y?dx + x%dy,rne L — Jyra BEpXHEH MOJOBHUHBI dJUIHIICa X = 5cost,y =
2 sin t, «rpoOeraemas» 1Mo X0y 4aCOBOW CTPEJIKH.
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 Ipu nepeMenieHnd MaTepHaIbHON TOYKH BIIOJb
OKpYX)HOCTH X2 + Y2 = 4 110 X0/Iy 4acOBOii CTPENKH.
Boraucuts [ xyzdS, ecnn S — wacts nosepxHocTH napadonounaa z = x* + y?, orcexaemas

MJIOCKOCTBIO Z = 1.
Haiitu mmomane yactu runepOoinyeckoro mapadononaa z = xy,x > 0,y > 0, Beipe3aemMoro

uunusapoM x2 + y? = R2,
Beraucnute Maccy nonycdepst z = y/a? — x? — y?, eciu MOBEPXHOCTHAS MIOTHOCTH B

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

3 3

[pumenss Gpopmyiy Octporpazckoro-I'aycca, BBIUCIHTS ] ¢ x°dydz + y°dxdz +
z3dxdy,rne S — BHemHaAs cropona cepbix? + y2 + z2 = 1,
Haiiti moToK BEKTOpPHOTO MmoJist a=Xi— 2Yj— zK uepe3 3aMKHYTYIO MOBEPXHOCTD S,
OTrpaHMYEHHYIO HOBEPXHOCTAMH 1 — z = x? + y2, z = 0, B HaIpaBJICHUU BHELIHEH HOPMAJIH.

Pazgen 10. Teopusi pyHKIMiII KOMIJIEKCHOTO IIEPEMEHHOT0
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. . o Z
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 aHaMUTHYECKYI0 QYHKIMIOf (Z) 1O ee IeHCTBUTEIBHOM YacTu
— .2 2
u(x,y) = x*—y*—2y.
B 3aBUCUMOCTH OT TOTO, TJI¢ HaXOATCs: a) Touka 0 JIexKHT

eZdz

z(1-2)3
BHYTpH, a Touka | BHe KoHTYypa C; 0) Touka | nexxuT BHYTpH, a Touka 0 BHe KoHTYpa C; C)
touku O u 1 BHyTpH KOHTYpa C.

32. Bbluucauth uHTErpan [ c

33. Paznoxure GyHKIUIO %}3 psan Jlopana B obnactax: a) 3 < |z| < 4,0) |z| > 4,

B)0 < |z + 4| < 7.
34. JIns cnegyromux GyHKINUNA HATH 0cOObIe TOUKH, BEISICHUTD UX THII U BEIYUCIHUTD

e?-1 2
BBIUET:— ;Sh-
sSinmz zZ
35. BeIUUCIHATE HHTETpAT
a2
SIn“ z
—dz.
ZCOS Z

zj=2
36. Mcrnonb3ys BEIYETHI, BBIYMCITH HHTETPall
400
J COS X 4
X.
x2+1
—00

37. I/ICHOHBSyﬂ BbIYCTDBI, BEIYUCIIUTh UHTCTPAJT
2n

f dx
3sinx+5°

0

Tunosoii Ouiet 3x3amena (1 cemectp)

MHWHOBPHA VKU POCCUM
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJ[)KETHOE OBPA3ZOBATEJIbHOE
YYPEXJJEHWUE BBICHIET'O ITPO®ECCUOHAJIBHOI'O OFPASOBAHUS
HUXKXEIOPOJCKHWIN I'OCYJIAPCTBEHHBIM TEXHUYECKHWI
YHUBEPCHUTET um. P.E.AJTEKCEEBA

Kadenpa «[TPUKJTAJJTHASA MATEMATHUKA»
Juctnunmuaa «KMATEMATUKA»

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Jlaubl xoopawHaThl BepmmH Ttetpa’sapa A(0,—1,—2),B(2,0,0),€(2,0,—1),D(5,0,1).
Bbrumciants 00beM TeTpadapa, IJIOIIAAb €r0 OCHOBAaHHS W BBICOTY, OMYIICHHYIO H3
BEpLIUHEI D.

Haiitn npoexnmro Toukn A(—2,0,3)Ha muiockoets 2x — 2y + 10z + 1 = 0.

3. Berumcnuts npezen, HCnob3ys nmpaBuiio Jlomuras

no

. x—sinx
lim ———
x-0 X —tgx
x3-4
4. TlpoBecTu mojHOE HCCIIeIOBaHNE (DYHKIIMHU U IIOCTPOUTH €€ rpaduk y = =
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o

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

6. CkalspHOEe TNPOM3BEICHHE BEKTOPOB, €ro cpoiictBa. HeoOX0mMMOE M JOCTATOYHOE
YCJIOBHSI OPTOrOHAIBHOCTH 2-X BEKTOPOB. BbIuKCiIeHHE B KOOPIMHATAX.

7. TlpaBuno Jlomutais.

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

Tumnosoii OuseT 3a4era (2 cemecTp)

MUHOBPHA YK POCCUU
®EJIEPAJILHOE IT'OCYJIAPCTBEHHOE BIO)KETHOE OBPA30BATEJILHOE
YUPE)XJIEHUE BBICIIEI'O TPO®ECCUOHAJILHOTO OBPA3OBAHUS
HUKETOPOJCKUI TOCYIAPCTBEHHBII TEXHUYECKUIA
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIATHASI MATEMATUKA»
Juctummmaa «<MATEMATHUKA»

BUJIET Ne

1. BeuucnuTh UHTETpal
4

f(x/}—%)lnxdx.

1
Beruncnuts miomans Gurypsl orpanndeHHoi tuauei p = 2(1 — cos ¢).

3. Pemuts 3amauy Komn

N

Y\2

y 1 — cosx (ﬂ) T
y' - = ;
sinx sinx

)

4. HaiiTi 061acTh CXOIUMOCTH CTEIIEHHOTO psijia
[o9]
(—D™n
n?+1
n=1
Brluncnenue nimHBI 1yrd KpUBOH, 3aJaHHOM MapaMeTPUYECKU.
6. IlpenenpHbIN NpU3HAK CXOAUMOCTH YUCIIOBOTO pAJa.

(x — 2)",

o

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

Tunosoii OuseT 3xk3aMeHa (3 cemectp)

MHWHOBPHA VKU POCCUM
®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»
Jucuummmaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne
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1. BbruncnuTh TpOItHON UHTETpaAT

J f f dxdy
2 \Jx? + y2

e G3anana HepaseHcTBamMu x2 — 2x + y2 < 0,x+2z <2,y = 0,z = 0.
2. BpuuciuTh KpUBONIMHEHHBIN HHTETPAT

$ (22 Fy)

C
rae C - KOHUYecKast 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 pa3inoxeHue QyHKIUH

o

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

9]

. Beruncauth HHTCIrpajl C IOMOIIBIO BBIYCTOB
2n

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

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

OK3aMeHaTop 3aB. xag.
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 JHHEHHBIX aJIredpanvyecKuX ypaBHeHuUii»

1. Pemuth cucteMy JJMHEHHBIX alireOpandecKuX ypaBHEHUH: 1) MeTo0M 0OpaTHOM MaTPHUIIbL; 2)
METOJIOM onpenenureneit; 3)meronom ["aycca.

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

KoutpoabHas aynutopHasi padora 1o reme
«BexkTopnas anredopa»

|. Haiirn 3uauenne napamerpa f. npu koropom @ = {1,4, -2} n b= {—2.3t.4} konnn-
HEAPHbL.

2. HaiiTn 3nausenye napamerpa f. npH KOTOpPOM a {2,—1,2t} u b {t.t + 2,1}
HepHeH Ky pHbI,

3. Haivrut snavenue napamerpa t, npu koropom @ = {—1.1.1}. b= {1. 1,0}, €= {1,t,1}
KOMILIAHAPHDL.

L. Boruneauts (@ — b) - (2d + b). ecan |d@] = 2. lf;| = 1. Z(@.b) = /3.

5. Haiitn yroa Meskity sektopamu @ u b, ecom @ = {2.1,—1}, b= {1.0,2}.

6. Haitru ity sexropa @ + 2b, ecan || = 1. |b] = 2. Z(d.b) = =/3.

7. Haiirn sunmy sektopa 2@ + b, ecm @ = {0,1,—1}, b= {—1,0,1}.

8. Hairrn npoexkimio /)/',,-’7 BEKTOPA b na BCKTOD 0, ec/1i ]/7] = 9. L(@.b) = /6.

9. Haiirn npoekwmo prgh sexropa b na sekrop a, ecan @ = {1,0, =1}, b= {2.0. 1}.

10. HaiiTi niom@as TpeyrofbHIKa, [OCTPOCHION0 Ha BEKTOPaX @ — b i a + b, ecim
ldl = 2. |b] = 2, £(@,b) = n/6.

11. Haiitn mwiomaas napajiesiorpaMva, HocTpoentoro ua sekropax @ = {1.0.—1} u
b={-1,21}.

12. Haitrin ofbem TeTpasapa, nocrpoertoro sa sekropax a = {1,2, =5}, b= {1,-1.0},

= {l 3. l}

KonTposabHas aynuropHas padora mo reme
«IIpsiMasi ¥ IVIOCKOCTH B IPOCTPAHCTBE»

1. Hanmcats ypaBHeHHE IPIMOU, mpoxosiieii uepes touku A(2,3), B(3, —2).

N

Haiitu yron mexny npsmeiMu2x —3y — 1 =0,2x -2y —3 =0

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

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

5. Hamucarp ypaBHEHHE TIIIOCKOCTH, MPOXOIAIICH Yepe3 TOUKH
A(1,41),B(2,0,—1),C(—2,-2,1).

6. Bpruucnute yrona mexnay miockoctaMu2x —y +2z—1=0,-8x+y—4z—-3 =0.
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10.
11.

12.
13.

14.

15.
16.

17.

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

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

Hamucares 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 3HAa4YCHHU IMapaMeTpa IpsaMbIC T = T = E ) T = T = TCerH_[I/IBaIOTCH.
x—1 y+1 z-2 X y—1 z+2
Breraucnuts Yo MEXAay IMpsMbIMU —2 = T = T ) —1 = T = T

Hamnucars ypaBHEHHE IPSIMOIA, Tipoxoasiiei yepes Touky M (1, —2,1)u napajiensHoit
pAMO

-1 2 2
Hamnucars ypaBHeHHE MPSIMOIA, Tipoxoasiieii uepe3 Touky M (2,0,1)u neprneHauKyIsipHOi

x y—1 z+2

mwiockoctu2x — 3y +2z—1=0

v X y—1 z—2
Boruncnuth yroa Mexay npsamMoi =] ==, = T4 IIOCKOCTbIO 2x+y+2z—1=0
xX—2 y+1 z—2
ITpu KaKoM 3HAYEHNH NapamMeTpa NpsAMas — = —— = —H IIOCKOCTh 2x—y+2z—1=
NEPIEHIUKYIIPHBI .
x-a y-1 z-2
ITpu KaKOM 3HAYEHNH NapaMeTPOB MPAMag—- = —— = —- JISKNT B IUIOCKOCTUZ2X — Y +

2z—1=0.
KonTpoabHasi aynuropHas padora mo reme
«IIpeneJibl mocjie0BaTEIbHOCTEID)

1. Beruucnuts npenaesnsl Nocae0BaTelbHOCTEH:

{ 7 n-3
1) lim Y2 o-Vn-3 2) lim n(\3}5+8n3 —2n).3) lim | 13743 )
e ln +5+yn-5 "o n=el 13710
KonTpoabHasi aynuropHas padora mo reme
«IIpenen pyHkuum»

1. Boruncauts npenenbl QyHKIMMA:

. X-l-\/4-X6 -1 2) lim 9x
1) lIm ———— ity

xoo X° + 20X =2 6+ X—+6-—X
2 . Ucnionp3yst 0eCKOHEYHO MaJTble, BBIYMCIUTE TPEISITbI () yHKITHHA

et -1 Incosx 5 e
1) lim — : 2 im —— 3 i —
) » = 0gin(z(x/2 +1)) ) x 2w 3 ) xhinﬂ[é cosx] '

KonTtpoJubHnasi paGora mo teme
«HUcceaenoBanue pyHKUMm)
-x2=x+3

1. IIposecTn monHOe MCCIENOBAHUE QYHKIMHA Y = — 13
X" —oX+

Y TIOCTPOUTH €€ TpaduK.

KonTpoabHas aynuropHasi padora no reme
«DYHKIIUM HECKOJIbKHUX MepeMeHHbIX)

0
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2
1. BeMUCIHTE NPOu3BOAHYI0 yHKIMHE Zz = x2e*Y” B Touke M(1,1) B HanmpaBIeHUH BEKTOpa
a={2,0,—-1}.
X " ’
2 . Ilokasare, yTO QYHKIUA Z = 5 YAOBICTBOPACT YPABHEHNIO XZyy — Zy = 0.

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

mwiockoct 2x — 2y —z = 0.
4 . VccnenoBath Ha SKCTpeMyM GyHKIUI0 Z = X° + y° —3xy.

5. Haiiti ycioBHBI 3kcTpeMyM QYHKIUM Z = Xy HpH yCIOBUH X2 + y2 = 2.

Cemectp 2

KonTpoabHasi ayniuTopHasi padora mo reme
«HeonpenesieHHbI HHTETPAJD)

BreraucianTs HCOIMPCACIICHHBIC MHTCIPAJIbI

J- x dx 1- 2 j(2x+l)dx

sin?(5 — 4x%) I X2 x (x2+3)x2’

KonTposabHas aynuropHas padora mo reme
«IIpniioxkeHus: onpeneseHHOr0 HHTErpasaay

3xsin (x? + 2 Jdx
[3xsin(x +2)

1. BBIYHCIUTD TUIOMIAb PUTYPHI, OTPAHUYIECHHOW JIMHUAMA T = 4sin2¢ ,r = 2 (r = 2).
ex

1-e*—e™*
—,0=<x<3.

2. BpuucnuTh 1IMHY TyTU KpUBOH, 3ajaHHOM QyHKIMEH y = >

3. Bbruucnute 00beM Tena, MoJy4eHHOT0 BpalleHueM BOKpYT ocu Ox GUrypsl, orpaHu4eHHON

JUHUAMU Y = SinXx,Xx = 0,Xx = T.

KoutpoabHas aynutopHasi padora 1o reme
«CX01uMOCTh HECOOCTBEHHBIX MHTEIPAJIOB»

WccnenoBath Ha CXOAMMOCTDh MHTETPAJIBI

(o]

1+ 2sinx

1 Va5 + 2x2 + 3x
/6

cos 3x
f - dx.
s §(1—sin 3x)>

KonTpoJsbHnasi aynuropHasi paéora mo teme
«Inddepennuanbubie ypaBHeHus 1-ro nopsjaka»

X,

1. Haiitu oOmre nHTErpalibl ypaBHEHHSI ¢ Pa3AeIIOMIMMUCS IEPEeMEHHBIMU
ytgx =y.
2 . Haiitu 001mme uHTerpasibl AJIs CISAYIOMIET0 OHOPOIHOTO AuddhepeHITNaTIbHOTO YPaBHEHHS

IIEPBOIO MOPsIKA

A
—_+ -,
y = +sin>
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3. Haiitu pemenue nudepeHnaabsHoro ypaBHEHUs, YA0BIETBOPSIOIIEe yKa3aHHOMY
HaYaJIbHOMY YCIIOBHIO

2

)

, y 1 — cosx (ﬂ) T
Y TSinx  sinx

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

Haiitu oOmiee pemenune nugdepeHnuanrbHOro ypaBHEHNS U YaCTHOE PeleHHE,
YIOBJIETBOPSIOIIEE HAYAIBHBIM YCIOBUSAM

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

KonTposabHas aynuropHas padora mo reme
«CX01UMOCTh YHCJIOBBIX PSA0B»

HccnenoBaTh Ha CXOOUMOCTh YHCJIOBEIC pAAbL

KoutpoJsbHas aynutopHasi pa6ora 1o reme
«00J1acTh CXOAMMOCTH CTENIEHHOT0 PSAA)

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
«Psipq ®ypbe»

Pa3noxuTh aneMeHTapHyI0 GYHKIHUIO

fx)=x+1, x €[0,1],

Ha 337jaHHOM uHTepBaie B psag Dypee: 1) o cunycam; 2) Mo KOCUHycaM; 3) MOJy4YUTh OJTHO U3
pasnoxxeHuit oomero Buaa. s Kax0ro cirydasi HOCTPOUTh TpapUKH MEPUOANIECKOTO
npoaokerus f (x) u cymmsl psaa Dypobe.

Cemectp 3

KonTposbHas aynuTopHasi padbora mo reme
«/IBOITHOM MHTErpa»
1. Beraucuts Boiinoi unrerpan [f, y sin 2xy dxdy, rae

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

V3x
D: x2+y2S1,y£\/§x,yZT.

dxdy

| et

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

o o0yactTu G 3aI[aHHOﬁ HepaBeHCTBaMI/I
fff :0<z<3yx%2+y21<x? +y2<16y2
(x2 +y )3

2. Ilepexons cq)epnquKHM KOOD/IMHATaM, BHIYMCIIUThL TPOiHOM uHTerpan [ff of (x,y,z)dv no

20

il =

obnactu G, 3aJaHHON 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. Beruncymrs
/ (z? + y‘z)(l.lf + 2zydy,
Lag

rime Lag — ayra y = x> or A(0,0) mo B(1,1).

2. Buraneymthb

TP . S
rae L — okpyxkHocth 2° +y° + 2° =4, z = y.
3. Boruucymrs unrerpal

% (v* — y)dz + (2zy + y)dy
JE

1o 3aMKHyTOMY KOHTYpY C' = {2 = /9 — 92, 2 = 0} B nojoxkure;ibHOM HanpasjeHun 1o gpopmyie I'puna.
4. Tlokazarh, 4TO BBIpaXKeHne
(2z — 3y? + 1)dz + (2 — 6zy)dy

siJisieTcst oytHbIM Jinddepennuasiom dyuknun u(z,y). Haitru dyaxknuo u(z, y).

KoutpoabHas aynutopHas padora Ne 4 mo reme
«IloBepXHOCTHBII HHTErpan

1. BbruncauTh NOBEPXHOCTHBINA HHTETpall 1 poja mo NOBEpXHOCTH S, i€ S — 4acTh MIOCKOCTH
(p), oTcexaemasi KOOPAMHATHBIMH TUIOCKOCTSIMHU.

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

2. BpraucnuTh TOBEPXHOCTHBIN MHTETpAI 2 pojia

f j y2zdxdy + xzdydz + x*ydxdz
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110 TIOBEPXHOCTH S, T2ie S — YacTh MOBEpPXHOCTH mapabononaa z = x2 + y? _ BBIpe3aemast

umuHapoM x2 + y? = 1.

KonTpoJsbHas aynuropHasi pabora nmo reme
«Onepanuu Hai KOMILUIEKCHBIMH YHCJIAMID)

1. Berauciaurs 2y + 20, 2 — 22, 21 * 29,

o " "' = ._
2. Haitrn Bee 3navenns kopust / —1 + /34,

3. Burueprurh 0baacTn, 3aJIaHHVIO Hej

vapeHerpamn 1 < |2 — 3

~
~
oo
—~
~
-
o
=
[ )

KonTpoabHasi ayniuropHasi padora no reme
«Boccranosienune pynkuuu. Popmysaa Kowmm»

1. Boccranosure ananuTHyeckyro Gpyukuuio f(z), ecmu Imf(z) = 2e*cosy + 2xy —

1,£(0) = i.

-1

eiz
2. I/ICHOJ'IIByH HHTCI'PAJIbHYIO (1)OpMy.]'Iy KOH_II/I, BBIYHCIIMTC HHTCI'PpAJl ¢C m dz no KOHTYpaM:

—_1)2 2
1) |Z—§|=1;2)(x DI =1;3) |z

9 1

—3—i|=3/2

KonTtposabHas aynuropHas padora mo reme
«BpIYKc/IeHHe HHTErPAIOB ¢ NOMOIIbLIO BHIYETOB)»
1. C momMonipr0 BEIYETOB BEIYUCIUTE WHTETPAT

f (z—-1)dz

z2(z+ 1) (22 + 1)

|z|=5
2 . C moMOIIbIO BBIYETOB BBIYMCIIUTE HHTETPAT

3. C momMoIIpio BEIYETOB BRIYUCIIATE HECOOCTBEHHBIA HHTETPAIT

3
z%sh dz.
z+1
|z|=2

+00

f X242 4
X2 +10x+9°°

oo

PernameHT npoBeneHns TEKYIIETOKOHTPOJISA B JopMe KOMIIBIOTEPHOI0 TECTUPOBAHHUSA

Kon-Bo 3apannii B 0aHke Ko.1-Bo 3apanui, Bpems Ha
BOIPOCOB npexbABJIseMbIX TecTHPOBaHUe,
CTYJIEHTY MMH.
He MeHee 54 WM YKa3bIBaloT
KOHKPETHOE KOJIMHECTBO 5 45
TCCTOBBIX 3aIaHUH I10 TEMEC
paszena

[TonHelid ¢GOHA OLEHOYHBIX CPEACTB IS TMPOBEACHUS

MIPOMEXYTOUHOM aTTecTauu

pasmenieH Ha kadenpe «llpuxnagnas marematuka» ayna. 1204 mo agpecy H.Hosropon, yi.
MuHuHa, 24 ¥ HaXO0IUTCSA B CBOOOHOM JIOCTYIIC.
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YTBEPXXOAHO:
HOupekTop nHctutyta UPUT

¢ § 2021__r.

NucT akTyanusauum pa6oyeit nporpaMmbl AUCLMNNUHBI

« »
MHAEKC No y4ebHOMY nnaHy, HaumeHoBaHue

OIS NOAroToBKM GakanaBpos/ cneunanmcTos/ MarncTpoB
HanpasneHnue: {wmndp —

Ha3BaHue}
HanpaBneHHOCTb:
dopma obyyeHus
[lop Havyana nogrotoBkn: 2020

Kypc

Cemectp

%a) B paboyyto nporpaMmMy He BHOCATCS uaMeHeHus. MNporpamma
akTyanumsupoBaHa anga 2020 r. Havyana nogroToBKM.

6) B pabouyto nporpammy BHOCATCA criegyolime nsMeHeHus (ykasatb Ha Kakon
rog Havyana nogroToBKM):

1) X

Q)
PaspaboTuunk (n):

(PUO, yyeHas cTeneHb, y4eHoe 3BaHne)

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

npoTokosn Ne OT «__»

2021_.

3aBeqyowmnn kageapomn

Jner aKTyanu3aumm NnpuHAT Ha XpaHeHue:

3aBeaytoLLmi BbinyckatLlen kadpeapon (HaumeHosaHue) «_»
2021_r.

MeTogunyeckunn otaen YMY: «_» 2021 .

1Paboyvast mporpaMma JIUCITUILTHHBI aKTyaTu3uPYeTCs €KEeTOTHO Mepel HadaaoM HOBOTO Y4eOHOTO
rosa

2Pa3paboT4rK BEIOMpAET OJIMH M3 TIPEICTABIICHHBIX BAPHAHTOB

45



		2023-09-22T14:38:40+0300
	Ивашкин Евгений Геннадьевич




