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I. AHHOTAIIUA

1. e u 320294 AMCHUTLTHHBI

Ipenooasanue oucyunaunvt « Mamemamuueckuil AHanuzy umeem ciedylowue
yenu u 3a0avi.

- 03HAKOMUTH CTYJICHTOB C TEOPETUICCKUMHU U MTPAKTUIECKUMH OCHOBAMU
MaTeMaTHYCCKOTO aHaJIN3a;

- Pa3BUTH JIOTHYECKOE U aJITOPUTMUIECKOE MBIIIICHHCE,

- IPUBHTH CTYACHTAM YMEHHE CAMOCTOSTEIFHO N3Y4aTh JIUTEPATYPY 1O
MaTEeMaTHYECKOMY aHAIIU3Y;
- BBIpa0OTATh y CTYJCHTOB HaBBIKH K a0CTParupoBaHUIO U CTPOTOMY H3JIOKCHHUIO
MBICJIEH.

2. Mecro mucuumiimabl B crpykrype OOII 0akasapuara

JlucuuniarHa OTHOCUTCS K 00513aTeNbHOM yacTu pa3aena «MaTteMaTuyecKuiny
y4eOHOTO IJIaHa.

Jucuunivza TpedyeT 3HaHUN U yMEHUH, (GOPMHUPYEMBIX B PE3YIbTaTe OCBOCHUS
HIKOJILHOM MPOTpaMMBbI 1O 3JIEMEHTAapHON MaTeMaTuKe, U HE00X0AUMa Kak
IIPEAIECTBYIOIIAs I CACAYIOIINX JUCLUIUINH, U3y4aeMbIX B pa3jeiax
«Maremartnueckuin» (Teopus BEpOATHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA;
YHCJIEHHbIE METOJbL; UG (epeHIaIbHbIE YPABHEHUS; TEOPUsI HEONPEIEICHHOCTH U
HeueTKasl JIOTMKA; METO/bl ONTUMU3AIMK U UCCIIEIOBAHUE OIepaluil), «/uCIMIUIMHBI
npopuiisi MOArOTOBKW» (TE€OpHsl CHUCTEM W CUCTEMHBIM aHalW3; MMUTALMOHHOE
MOJEIUPOBAHUE; CTaTUCTMKa W aHalu3  JIaHHBIX; SKOHOMETPHKA;
ONTUMHU3ALMOHHBIE  33aJa4d  YIPABISIEMBIX  MPOLIECCOB B DKOHOMHUKE;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE MTPOLIECCOB U CUCTEM).

3. O0beM qUCHMILIMHBI: 13 3a4eTHBIX eAuHULL, 468 aKageMUYECKUX YacOB, B TOM
qucJe:

KOHTAKTHAaA ayAuTOpHAas padora: nekuuu 139 yacos, MpakTHYECKUE 3aHATUSA
123 gaca;

KOHTAKTHAsI BHEAYIUTOPHAs pad0oTa: KOHTPOJIb CAMOCTOSITEITHHOM padoThI 20,
B TOM 4YHCIIe KypcoBasi padota 10, pacueTno-rpadryeckast padota 10 gacos;

caMocTosiTe/IbHAas padora: 186 yacos, B TOM uncie KOHTpoJb 104.



4. Ilepeuyennb

IVIAHMPYEMBIX  Pe3yJIbTATOB

OﬁyquI/Iﬂ nmo JaucunuivinHe,

COOTHECEHHBIX C IUIAHMPYEMBbIMHU Pe3yJbTATAMH OCBOEHHMS 00pa30BaTeILHOM

MPOrpaMMmbl

Ilnanupyemsie
pe3yJabTaThl
o0pa3oBaTebHOI
MPOrpaMMblI

(popmupyembie
KOMIICTECHIMH)

0CBOCHUHA

I[Inanupyemsbie pe3yabTaTbl 00y4eHHS
10 IMCUUILIHHE

OIIK-1 criocoben
IPUMCHSTh
€CTCCTBEHHOHAYYHBIC
oOIIIenH)XCHEPHBIC 3HAHMUSI,
METOIbI MATEMATHYECKOTO
aHaJIM3a ¥ MOJICITUPOBAHMS,

OIIK-1.1 3naet ocHOBBI MaTeMaTHUKH, (PUZHUKH,
BBIYUCIUTEILHON TEXHUKHU U TIPOrPaMMUPOBAHUS
OIIK-1.2 Pemaet cranaapTHbIE
npodecCHOHaNIbHBIC 3a/1a4M ¢ MPUMEHEHUEM
€CTEeCTBEHHOHAYYHBIX U OOIIEHHKECHEPHBIX
3HAHWI, METOJIOB MAaTEMAaTHYCCKOT'O aHAJIN3a U

TCOPETUUCCKOI'O U MOACIINPOBAHUSA

JKCIIEPUMEHTAIIBHOTO OIIK-1.3 Bnaneet HaBbIKAMH TEOPETHYECKOTO U
HCCIIEIOBAHUS B AKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS OOBEKTOB
npo¢hecCUOHAIBHOM poheCCUOHAIBHOM 1eSITETbHOCTH
NeSTENbHOCTH

5. ®opma npoMeKYTOYHOM aTTeCTALMU
1-i1 cemectp: sk3amen; PI'P

2-1 ceMeCTp: IK3aMEH;

3-i1 cemecTp: KypcoBasi paboTa, SK3aMeH.

6. S3bIK penogaBaHus PyCCKHIA.

I1. Conep:kanue TUCHUILIUHBL, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHeM OTBEeHHOI0 HA HUX KOJINYeCTBA AaKaJeMHUYeCKUX YaCOB  BU/I0B
YU4eOHBbIX 3aHATHH

VY4yebHas nmporpamma — Bceero KonrakrtHas paborta (4ac.) Camocrositen
HauMEHOBaHME pa3zeynoB U TeM | (Jac.) pHas pabora,
Jlexmmn IIpaktuyec- | Kontpoms oo o oo
KM€ 3aHSATHS cam.
BCET B T.4. BCEC B T.4. pa60TH (B KOHTpOHB
TOM YHCIIE (dac.)
0 Mpak- | ro | MpakT _—
THYECC- n- pa60Ta,
Kas 4ecKas | pacuerHo-
OATO OArO- rpad.
TOBKa TOBKa | pabora)




Ilepeviit cemecmp

1. Beenenue B aganus 1.1 — 1.7 14 3 3 - 8
2. Ilpenen nocnegoBatenbHocT | 20 6 6 - 8
2.1-2.6

3. [Ipenen pynkruum 3.1 — 3.5 23 7 7 9
4. HenpepbiBHOCTH pyHKIMu 4.1 | 19 5 5 9
—4.13

5. IlpousBoaHas u 32 9 9 10 4
muddepenmman 5.1 — 5.14

BCET'O 108 | 30 0 30 |0 10 38

Bmopoii cemecmp

1.IIpousBoaHas u quddepennuan | 22 6 4 12
5.15-5.21

2. HeonpeaeneHHbINH HHTETpal 33 12 10 11
6.1-6.5

3. Onpenenennsiii unrerpan 7.1 — | 29 10 8 11
7.11

4. HecoOCTBEHHBIC HHTETPAITBI 26 8 6 12
8.1-8.5

5. Yucnosseie psaast 9.1 — 9.4 35 14 10 11
6. OyHKIIMOHATILHBIE 35 14 10 11
MOCIIE0BATEIHHOCTH U PSIBI

10.1 -10.9

BCET'O 180 | 64 0 48 |0 68

Tpemuii cemecmp

1. @yHKIIMM HECKOIBKUX 87 21 21 5 40
nepemeHHbix 1.1 —1.23

2. Kpartnele unrerpans: 2.1 —2.12 | 93 24 24 5 40
BCEI'O 180 |45 0 45 0 10 80

UTOTO 468 | 139 0 123 |0 20 186




YueOHas nporpamMmma:

IlepBblii cemecTp

1. Beeoenue ¢ ananus.

1.1. MuoxectBa. Onepaiuu HaJ MHOKECTBaMu. JleKkapTOBO IPOU3BEICHUE.
OtoOpaxenue, pyHkius. CIopbeKTUBHbIE, HHbEKTUBHBIC, OUEKTHUBHBIC
otoOpaxkenus. O6paTHoe oToOpakeHue. Cynepro3uiiusi 0ToOpaKeHU .

1.2. DKBUBaJIEHTHOCTh MHOKECTB. CUETHBIE MHOXECTBA U UX CBOICTBA.
Cu4eTHOCTh MHOKECTBA PAllMOHATIBHBIX YHCEL.

1.3. HecuetHocTh MHOkecTBa Touek nHTepBaiia (0,1). MHOXecTBa MOIIIHOCTH
KoHTUHYyMa. Teopema Kantopa — bepHiureiina (6e3 qokazarenscTsa). MOIHOCTh
MHOECTBA BCEX MOJAMHOKECTB HEMMYCTOIO MHOKECTBA.

1.4. BemectBeHHbIe uncia. JlecaTuyHas 3amuch BEIIECTBEHHOTO YHCIIa.
CBolicTBa BEIIECTBEHHBIX ynces. Akcuoma Apxumena. CBOHCTBO
HETMPEPBIBHOCTHU.

1.5. BepxHsst 1 HUKHSA TPAaHU YUCIOBOTO MHOXECTBA, NX XapaKTEPUCTHUECKUE
cBoiicTBa. TeopeMa o cyliecCTBOBaHWU BepXHEH (HUXKHEN) TPaHU Y OTPAaHUYEHHOTO
CBEpXY (CHHU3Y) YHUCIOBOTO MHOXECTBA.

1.6. OrpannyeHHbIe OTOOpAKEHUS, BEPXHSAS U HUXKHAS TPAaHU OTOOpaKEHUSI.

1.7. [loHATHE METPUYECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. 3AMKHYTHIH,
OTKPBITBIN IIAP B METPUUECKOM IPOCTpaHCTBE. [Ipumepsl.

2. Ilpeoden nocneoosamenvnocmu.

2.1. IIpegen nmocnenoBaTeIbHOCTA B METPUUECKOM MPOCTPAHCTBE.
dyHpamMeHTalbHas MOCIEeI0BATEIBHOCTD, MOJHOE METPUUYECKOE MPOCTPAHCTBRO.
2.2. IIpenen 4ncIOBOU MOCIEA0BATEIBHOCTH, TEOPEMA O €IMHCTBEHHOCTH

npejiesa YucI0OBOM MOCIe0BATEIbHOCTH.

2.3. beckoneuHo MaJible, 0ECKOHEUHO OOJIBIITNE MOCIIEIOBATEILbHOCTH, UX
CBOICTBA. AprMETHYECKHE CBOMCTBA CXOISAIINXCS TTOCIIETIOBATEIHHOCTEH.

2.4. IlpenenpHbI IEpeEXo0/l B HEPABEHCTBaX. TeopeMa 0 CyIIeCTBOBAHUHI
rpeena y orpaHi4€HHOM MOHOTOHHOM MOCJIEA0BATEIbHOCTH. UHUCIIO «e».

2.5. Teopema bonbuano — Beilepiirpacca o CylieCTBOBAHUM YaCTUYHOTO
npeena y OrpaHU4€HHON YMCIIOBOM MOCJIEA0BATEILHOCTH. BEpXHUN 1 HYKHUI
npeaebl MOCIEA0BATEIbHOCTH.

2.6. Kpurepnit Ko cxoamMocTy mociaeq0BaTeIbHOCTH.

3. Ilpeoden ¢pynkyuu.

3.1. [Ipenen ¢pynkuuu B Touke mo I'eitHe u mo Koru; SKBUBaJIGHTHOCTh 3TUX
onpeneneHuii. OTHOCTOPOHHUE NPEIEbl B TOUKE. AprU(pMETUYECKHUE ONIEPALIH
HaJl QYHKIUAMH, UMEIOIIUMU TIPEACI.

3.2. Kpurepuii Komu cymectsoBanus npeaena GyHKIUU B TOUKE.

3.3. 3ameuaTeabHbIE TPEACIbI.

3.4. beckoHeuHO MaJibie M OECKOHEUHO OO0JbINe PYHKITUU, TEOPEMBI O HUX.
CpaBHeHHE 0€CKOHEUHO MaJIbIX (YyHKIMI. DKBUBaJCHTHbIE OECKOHEUHO MaJlble
byHKIINN.

3.5. Teopema o mipezene CI0KHON GHYHKIIUU.

4. Henpepvignocmo pynkuuu.



4.1. HenpepbIBHOCTH PyHKIIMU B TOUKe. OHOCTOPOHHSISI HETIPEPHIBHOCTb.
Apudmerrueckue onepaiuu HajJ HENPEepbIBHBIMU (PYHKIUSMHU.

4.2. CBOMCTBO YCTOMYMBOCTY 3HAKA HEMPEPHIBHOM B TOUKE (PYHKIUU.

4.3. CBOIMCTBO JIOKaIbHOW OIrpaHUYEHHOCTH HEMPEPBHIBHON B TOUKE (DYHKIIUH.

4.4. HenpepbIBHOCTD AJIEMEHTAPHBIX (PYHKIUH.

4.5. Touku pa3pbiBa GyHKIMH U UX Kiaccudukanus. Teopema o Toukax
pa3pbiBa MOHOTOHHOM Ha OTpe3Ke PYHKIUU.

4.6. Ilepas Teopema Komu (0 mpoxoxaeHUN HEMPEPHIBHON (QYHKIH Yepes3
HYJIb [P CMEHE 3HAKOB).

4.7. Bropas Teopema Ko (0 mpOMEKyTOYHBIX 3HAYEHHSIX HEMIPEPBHIBHOM Ha
oTpe3ke QyHKLIUHN).

4.8. IlepBas Teopema Beiiepiirpacca (00 orpaHUuYE€HHOCTH HENPEPHIBHOW Ha
oTpe3ke QyHKLUHN).

4.9. Bropas teopema BeliepmTpacca (0 TOCTUKEHUHN BEPXHEN U HUKHEN
rpaHeil HeMpepbIBHON Ha OTpe3ke (QyHKIIHUEH).

4.10. PaBHOMepHas HenpepbIBHOCTh. Teopema Kantopa o paBHOMepHOI
HENPEPBIBHOCTH (PYHKIIMH, HENPEPHIBHON Ha OTPE3KE.

4.11. CBoiicTBa OTKPBITHIX M 3aMKHYTBIX MHOKECTB. KOMITaKT.

4.12. Jlemma bopenst 0 KOHEUHOM NOKPBITUN KOMITAKTa OTKPBITBIMU
MHO>KECTBAMU. DKBUBAJICHTHOCTb JIBYX OIPEIECICHUI KOMIIAKTa.

4.13. Teopema 0 paBHOMEPHOW HENPEPHIBHOCTU (DYHKIIMH, HETIPEPHIBHON Ha
KommnakTte (00o01ieHne TeopeMbl Kantopa).

5. Ilpou3zeoonas u oughgpepenyuan.

5.1. IIponsBonHas, ee reOMeTpUIECKUN CMBICT. OHOCTOPOHHUE NPOU3BOIHBIE.

5.2. HenpepbIBHOCTh PyHKIIMHU, AUP(DHEPEHIUPYEMON B TOUKE.

5.3. Ilpou3BojiHas CyMMbI, MPOU3BEICHUS U YACTHOTO IBYX (DYHKILIHMA.

5.4. IlpousBonHas cnoxkHoM U oOpaTHOM PyHkiui. JuddepennrpoBanue
(bYyHKIMM, 3alaHHON MTapaMeTPUUECKH.

5.5. Ilpou3BoiHbIE DTIEMEHTAPHBIX (DYHKIIHIA.

5.6. IlpousBoiHbIe BeICIIUX MOPsiAKkoB. Dopmyia JleiOnua.

5.7. Juddepennuan GyHKIINMN, TeOMETPUUECKHUI cMbICT auddepeHIana.
[IpaBuna Beruncnenus auddepennumana. MaBapruaHTHOCTD (POPMBI IEPBOTO
muddepennuana.

5.8. Iuddepenimanbl BRICIIMX MOPSIIKOB.

5.9. Jlemma [{apOy o Bo3pacTaHuu uinu yObIBaHUU (DYHKIIMH B TOUKE.

5.10. Teopema depma 0 JTOKATLHOM IKCTPEMYME (PYHKIUU.

5.11. Teopema Poiist 0 HyJIe MPOU3BOAHOM.

5.12. Teopema Jlarpanka (popmyra KOHEUHBIX NpupalnieHuii). Teopema o
TOYKaX pa3pbiBa NPOU3BOJHON HA MHTEpBaie (0€3 JoKa3aTeIbCTBA).

5.13. Teopema Ko (06061menHast popMyia KOHEUHBIX IPUPAIICHUN ).

5.14. IlepBoe u BTOpO€ npasuio Jlonurans.

Bropoii cemecTp

5.15. ®opmymnsl Telinopa u MakiopeHa ¢ OCTaTOYHBIM YJICHOM B popMe
[Teano.

5.16. ®opmymna Teitmopa ¢ ocTaTOYHBIM UlieHOM B hopme Jlarpanxa.



5.17. Paznoxxenue >neMeHTapHbIX QyHKIHI 1o ¢popmyne MakiopeHa.

5.18. Heob6xoaumoe 1 Tpu TOCTATOUHBIX YCIOBHS JIOKAJIbHOTO IKCTPEMYMA.

5.19. Beinyksocts rpaduka pyHkiuu. JloctaTouHoe yCIOBUE BBITYKIOCTH
rpaduka GyHKIIUH.

5.20. Heob6xoaumoe 1 Tpu JOCTATOYHBIX YCIOBHS TOUKH Meperuoa.

5.21. Acumnrotsl rpaduka yHkiuu. HeoOxonuMoe u 10CTaTOUHOE YCIOBUE
CYILIECTBOBAHMS HAKIIOHHOW aCUMITOTBHI.

6. Heonpeodenennwtit unmezpaii.

6.1. IlepBooOpa3Has u HeonpeaeneHHbId naTerpai. OCHOBHBIC CBOMCTBA
HEONPEEIEHHOr0 HHTerpaia. Tabnuia HHTErpaioB.

6.2. 3ameHa nepeMeHHOU B HeonpeAeIeHHOM uHTerpaie. ®opmyina
WHTETPUPOBAHUS 110 YACTSM.

6.3. IaTerpupoBadue palliOHAIBHBIX APOOCH.

6.4. lHuTerpupoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHU, YHUBEpCAJIbHAS
TPUTOHOMETPHUYECKAs MOICTAHOBKA.

6.5. UnTerpupoBanue NpoCTEHIINX UPPALMOHATBHBIX (DYHKIIUMA.

7. Onpeodenennwlii unmezpa..

7.1. Onpenenennbiii unterpan Pumana. Hennrerpupyemocts no Pumany
HEOTpaHUYCHHOU Ha [a,B] QyHKIIHH.

7.2. BepXHsisi M HYDKHSISI THTETpajibHble CyMMBbI JlapOy, ©X OCHOBHBIE CBOMCTBA.
Bepxuuii u HrokHMi nHTEerpaisl Jap0Oy, ux cBoiictBa. OcHoBHas emma JlapOy.

7.3. HeoOX0IMMBbIE M 1IOCTATOYHBIE YCIOBUS HHTETPUPYEMOCTH (DYHKIIMH 110
Pumany. Teopema 00 nHTErpUpyeMocTH HenpepbIBHOU (pyHKIMH. Teopema 00
UHTETPUPYEMOCTH MOHOTOHHOU (PYHKIIUH.

7.4. CBOICTBA ONPENEICHHOTO UHTETpaa.

7.5. OueHka onpeneseHHbIX NHTErpanoB. MIHTerpupoBaHnue HEpaBEHCTB.
IlepBas Teopema cpeHEro 3HaYEHUs; BTOpasi TEOPEMa CPETHETO 3HAUCHMUS.

7.6. IHaTerpan ¢ nepeMeHHbIM BEPXHUM IpezesioM. IIponsBoanas uHTerpana mno
nepeMeHHOMY BepxHemy mnpenerny. @opmyna Hetotona — Jleitonuiia.

7.7. 3aMeHa MepeMEeHHOM T0J1 3HAKOM OIPEAEIIEHHOT0 nHTerpaia. [Ipasuino
WHTETPUPOBAHUSA 110 YACTAM JIJIsI ONPEACICHHOTO UHTErpaa.

7.8. OctaTtounslii uieH ¢popMyibl Teitiopa B MHTETpaIbHOM GopMme.

7.9. HepaBenctsa IOnra, I'enbaiepa 1 MUHKOBCKOTO JJIsl CYMM M MHTETPAJIOB.

7.10. UnTerpan Ctuntheca. HeoOxonumoe u 10CTaTOYHOE YCIOBUS
uHTerpupyemoctu pynkuuu no Ctuntbecy. CBolicTBa nnterpana Ctunrbeca.
@yHKIMY OTPAaHUYEHHON BAPHUALIUH.

7.11. IIpunokeHust ONpeIeIEHHOr0 MHTErPalla: BBIYMCICHNE IUTONIAACH;
BBIYUCJICHUE JIJTUHBI TyTH KPUBOM.

8. HecoocmeenHnvle unmezpaiel.

8.1. HecoGcTBeHHbBIE MHTETPAJIBI IEPBOTO U BTOpOTo pojaa. Kpurepwnii Komm
CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

8.2. AGconroTHAs U yCIIOBHAS CXOJIUMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

8.3. Ilpu3Haku CXOIMMOCTH HECOOCTBEHHBIX HHTETPAIOB (OOIINI U YaCTHBIN
MIPU3HAKKU CpaBHEHMUS; Ipu3Hak Abens — Jlupuxiie).



8.4. 3aMeHa nepeMeHHOM 1Mo 3HaKOM HeCOOCTBEHHOTO MHTETpaa;
WHTErPUPOBAHUE IO YACTSAM HECOOCTBEHHOTO MHTETpaa.

8.5. I'maBHOE 3HaUeHME HECOOCTBEHHOIO MHTErpana. MaTerpupyemMoctsb
bynkiuu o Korm.

9. Qucnoewvie psaowvl.

9.1. UucnoBoii psn, CXOAUMOCTh U PACXOAUMOCTh. [ ' apMOHUYECKUN PsIjI.
Heobxoaumoe ycioBue cXoauMoCTy psifa. ApudmeTrndeckue AelcTBUs CO
cxomamumucs pagamu. Kpurepuit Komm ¢xoauMocTy 4ucioBoro psaa.

9.2. [Ipu3naku cpaBHeHHsI YUCIOBBIX psioB. [Ipusnaku JJanambepa u Ko
CXOJUMOCTH PsIa.

9.3. AGcomoTHas ¥ YCIOBHAs CXOUMOCTBD psijia. [lepeMecTuTenbHbIi 3aK0H
JUTs aOCOJIOTHO CXOJISIIIETOCS psifa.

9.4. Teopema Pumana aJist yCIOBHO cxosiiierocs psjaa (0e3 10Ka3aTeiibCTBa).
[Tpuznak JleliOHuIIa CXOMUMOCTH 3HaKouepenyomerocs psaa. [lpusnak Jupuxie
(6e3 mokazatenncTBa). [IpusHak AGens.

10. @yukyuonanvhsle noci1e008amenbHOCHMU U PAOLL.

10.1. ®yHKIHOHANIBHBIE MTOCIEA0BATENBLHOCTHU U psAbl. [loToueuHas u
PaBHOMEpHAas CXOAUMOCTh MOCIEA0BATEIBHOCTEN U PSIJIOB.

10.2. Kputepuii Ko paBHOMEpHOH CXOJUMOCTH MOCIEI0BATEIILHOCTU U
psaaa. HeoOxonumoe yciioBue paBHOMEPHOM CXOAUMOCTH psifa. [Ipu3Hak
BeiiepmTpacca paBHOMEpPHOM CXOAUMOCTH (DYHKIIMOHAJIBLHOTO Psia.

10.3. Teopema 0 HENPEPHIBHOCTH CYMMBbI (TIPEIETbHON (PYHKIINN) PABHOMEPHO
cxojdierocs psaaa (GyHKIIMOHATBHOM OC/IeI0BATEILHOCTH).

10.4. Teopema 00 UHTETPUPYEMOCTH CYMMBI (TpeaeabHON (DYHKIIHN)
PaBHOMEPHO CXOJsIIerocs Ha [a,B] pana (QyHKIHOHATBHOU
MOCJIEIOBATEIBLHOCTH).

10.5. Teopema o auddepeHIIuPyeMOCTH CyMMBI (TIpeAeTIbHON (DYHKITHH )
cxojsmierocs Ha [a,B] psana (GyHKIIMOHATBHON MOCIEI0BATEILHOCTH).

10.6. Crenennsie psiasl. [lepBas Teopema Abens. Paguyc u untepan
CXOJUMOCTH CTEIIEHHOI 0 psna. Teopema o paanyce CXOIMMOCTH CTENEHHOTO
psna. @opMyJibl 1J1 BBIYUCICHHS Payca CXOAUMOCTH CTEIIEHHOTO Psija.

10.7. Bropas Teopema AGens.

10.8. @yHk1Us, aHATUTHYECKAs! B TOUKE. EJMHCTBEHHOCTD MPEICTaBICHUS
aHAJIMTUYECKOW B TOUKE (DYHKIIMM CTETIEHHBIM PsiioM. TeopeMa 0 MOYJIeHHOM
nudpepeHInpOBaHNN UHTETPUPOBAHUHU CTENIEHHOTO PsIIa.

10.9. Panpl Teitnopa u Maknopena. Heo0xoauMoe 1 10CTaTOUHOE YCIOBUE
pasnokuMocTu QyHKIMH B cTeneHHou psf. [Ipumep 6eckoHeuHO
muddepeHurpyemoit PyHKIIMH, HE SBISIONIEHCS aHATUTHYeCcKor. Pa3noxenue B
psan MakiiopeHa HEKOTOPBIX 2JIEMEHTAPHBIX (DYHKIIMM.

Tperuii cemecTp
1. OynKkyuu HecKoabKux nepemeHHblXx.
1.1. IIpenen nocienoBaTeIbHOCTH TOYEK NpocTpaHcTBa R. Jlemma o
CXOJMMOCTH MOCJIEA0BATEIBHOCTH TOYEK B ITpocTpaHcTBe R. Jlemma o
dbyHIaMEeHTAIBHON TTOC/IeIoOBaTEIbHOCTH;, kpuTepuid Kot cxogumocTu



MOCIIEIOBATENBLHOCTH TOUEK MpocTpancTBa R. Teopema bosbiiano —
Beliepmpacca.

1.2 Ilpenen ¢pyHKUIMU n IEpeMEeHHBIX B Touke 110 ['eitne u no Komw;
HKBUBAJICHTHOCTb 3TUX OIpeAesieHuid. ApudMeTruyecKue onepau Haj
GyHKUMSIMH, UMEIOIIUMU TIpeiel. beckoneuHo mMalble GyHKIIMU N IEPEMEHHBIX.

1.3. Kpurepuii Kommm cymiectBoBanus npejena GyHKIMHA N IEPEMEHHBIX B
TOYKE.

1.4. IToBTOpHBIE Mpeaensl. Teopema o cyliecTBOBaHUM IOBTOPHOTO IpeIea.

1.5. HenpepbIBHOCTH (YHKITUN HECKOJIBKHUX MTEPEMEHHBIX B TOYKE.
ApudmeTrnueckue onepanuu HaJl HeNpepbIBHBIMU QYyHKIMsIMHU. HerpepbIBHOCTD
CIIOKHOM (DYHKITHH.

1.6. Teopema 00 yCTOMUMBOCTH 3HAKa HEMPEPHIBHOMN B TOUKE (QYHKITHH.
Teopema o mpoxokIeHUU HEMPEPHIBHON PYHKIMEH depe3 TH000e MPOMEKYTOUHOE
3HAYCHUE.

1.7. IlepBas Teopema Beitepiitpacca (06 orpaHUueHHOCTH (BYHKITUH,
HENPEPHIBHON HA KOMITAKTE).

1.8. Bropas teopema BeiliepmTpacca (0 JOCTUKEHUN HEMPEPHIBHOW HA
KOMITaKkTe (PyHKIIMEH CBOMX TOYHBIX TpaHeit).

1.9. PaBHOMepHast HENIPEPHIBHOCTH (DYHKIIUU HECKOJIBKUX MIEPEMEHHBIX.
Teopema Kantopa o paBHOMEpHOI HEIPEPHIBHOCTU (DYHKIIMU, HETIPEPHIBHOM Ha
KOMITAKTE.

1.10. Yactasle npousBoanble. JuddepeHuupyeMocTs (GyHKIIMH HECKOJIBKUX
nepeMeHHbIX. Teopema o CylecCTBOBaHUN YaCTHBIX MPOU3BOIHBIX
muppepeHnpyemMoid B TOUKe (DYHKIIHMH.

1.11. HenpepsiBHOCTh U Pepenunpyemoii B Touke GpyHkuuu. Joctatounoe
ycinoBue auddepeniupyemoctu GyHkimu B Touke. Juddepenuuan Gyukium
HECKOJIbKMX NTEPEMEHHBIX.

1.12. JuddepenuupoBanue cinoxuoit pyHkimu. OaHopoanbie GyHKIIUNA
crenieHu p. Teopema Ditnepa 00 oMHOPOIHBIX PyHKIUAX. IHBapHaHTHOCTD
dbopmbl iepBoro auddepeHiuana.

1.13. ITpousBoaHas no HanpasieHuto. ['paauent. Teopema o mpon3BoAHOM
GyHKIUY 110 HATIPABJICHHUIO TPAIUEHTA.

1.14. YacTHble TPOM3BOIHBIE BBICIIUX MOPSAKOB. [focTaTouHOE yCiaoBUE
PaBEHCTBA CMEIIAHHBIX MPOU3BOAHBIX (ClIydail PYHKIMU ABYX NEPEMEHHBIX U
ciyvail pyHKUIMU n nepeMeHHbIx). {uddepennnans BICIIUX TOPSIKOB.

1.15. ®opmymna Teinopa ¢ ocTaTouHBIM WieHOM B opme Jlarpanka. @opmyna
Telinopa ¢ octarounbIM wieHoM B hopme [leano (6e3 moka3aTenbcTBa).

1.16. nonsiTue JOKaILHOTO SKCTpeMyma. HeobxommmMoe ycioBue J0KaIbHOTO
HKCTpEMyMa.

1.17. JocTaTto4HOE yCIOBHE JIOKATBHOIO 3KCTPEMYMA.

1.18. Ycnousiii s5kcTpeMyM. Meton mHokutenel Jlarpamka, HeoOXoaumoe
YCIJIOBHE JIOKAJIBHOI'O 3KCTPEMYMA.

1.19. Joctato4yHble yCIOBHS JIOKAJILHOTO IKCTPEMYMA.

1.20. KacarenbHasi III0CKOCTh; HOPMaJIbHBINA BEKTOP.



1.21. Ilonarue ¢pyHKIUY, 3a1aHHOM HeaBHO. Teopema 0 HEIBHON (DYHKIIUU TSt

cirydas
a) OJIHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMY;
B) OJIHOTO ypaBHEHUs ¢ (n+1) mepeMeHHOM.

1.22. HesiBHBIE (pyHKLIMH, ONIpenEIsieMble CUCTEMON (PYHKIIMOHAIBHBIX
ypaBHeHui. Teopema o cyIiecTBOBaHNU HESIBHBIX (DYHKIUI, ONPEaeIsieMbIX
CUCTEMOH ypaBHEHMH (0€3 JoKa3aTenbcTBa). BelunciieHne 4acTHRIX MPOU3BOAHBIX
GyHKIHA, 3aTaHHBIX HESIBHO CHCTEMOW YpaBHEHUH.

1.23. 3amMeHa mepeMEeHHBIX JJIs1 HESIBHO 33/IaHHBIX (DYHKITUH.

2. Kpammnuvie unmezpaoi.

2.1. CoGcTBEHHBIC MHTETPAIIBI, 3aBUCSINNAE OT mapaMeTpa. Teopema o
HENPEPBIBHOCTH UHTETpaja 1o napamerpy. Teopema o nuddepeHupyemMoctu
WHTErpaia no napametpy (npasuio Jleitbuuiia).

2.2. JIBoitHo# unTerpain. Teopema 00 HHTErpUPYEMOCTU HETIPEPHIBHON
(GYHKIUM IByX ITepeMEHHBIX (0e3 noKka3arenbcTBa). CBOWCTBA ABOMHOIO
uHTEerpasia. Teopema o cpegHeM.

2.3. IIpuBeaeHUE IBOMHOIO HHTErPAia K IOBTOPHOMY

a) clydail mpsIMOYyTOJIbHOM 00J1acTh
0) cirydait Ipou3BOJILHOM 00JIaCTH

2.4. JIBOMHOM MHTETPaN B NOJSIPHBIX KOOPAUHATAX

2.5. 3aMeHa IEpEMEHHBIX B IBOMHOM MHTETpAJIC

2.6. 'eomeTpuueckue MPUITOKEHNS TBOWHBIX HHTETPAJIOB:

a) BBIYMCIICHUE TIJIOIAIeH
0) BBIUKCIICHHE O0BEMOB
B) BBIYHCIICHHE IJIOIIAIeH TOBEPXHOCTEMN

2.7. Tpornoit uaterpai. [lepexo Kk moBTOpHOMY HHTETpaty (6e3
JIOKa3aTeNbCTBa). 3aMeHa MepeMEeHHbBIX (0e3 T0Ka3aTebCTBA); IMJIMHIPUYECKas U
cepuueckas CUCTEMbl KOOPIMHAT.

2.8. KpuBonnHeHbIi uHTErpan 1-ro poaa; ero cBoucTBa.

2.9. KpuBoJIMHENHBIN MHTErpall 2-ro poja; €ro CBOMCTBA.

2.10. ®opmyna ['puHa. Beraucienue miomaaei ¢ moMoIblo KpUBOJIUHEHHBIX
WHTErPAJIOB.

2.11. He3aBUCHUMOCTH KPUBOJMHEWHOTO UHTErPAJIA OT IIyTH UHTETPUPOBAHUSL.

2.12. IloBepxHOCTHBIC HHTErpabI 1-r0 1 2-r0 pona. Teopema ["aycca —
Octporpajckoro (0e3 10Ka3aTeIbCTBA).

3. Paowvt @ypoe.

3.1. OproronaneHass TpuroHoMeTpuyeckas cucrema. Pag @ypee nis
a0COJIOTHO MHTErpupyeMoi Ha [a,b] dynkuuu; psag Oypbe A 4eTHOM U
HedyeTHoU pynkimu. Psg dypre B cirydae mpou3BOJIBHOTO HHTEpBAIA.

3.2. CxonumocTs psanga Oypbe 11 KyCOUHO-TIaAKON QyHKIUY.

3.3. HepaBenctBo beccens.

3.4. llpusznak [{unu (0e3 moKa3aTebCTBA).

3.5. CxomumocTs psanoB Dypbe 11 QyHKUUN, YIOBIETBOPSIOMIUX YCIOBHIO
I'enbnepa.



3.6. [Ipubnmxenne HenpephIBHBIX (PYHKIUNA TPUTOHOMETPUUECKUMU U
anredpanyecKMMU MHOTOUJICHAMHU.

3.7. MunumanbsHOE cBOMCTBO K03 dunreHToB Dyphe. PaBeHcTBo I1apceBas.
[Tounennoe nuddepeHIpoBanre U UHTErpupoBanue psaaoB Dypobe.

III. O6pa3oBaTenbHbIE TEXHOJIOTHH

YueOHas mporpamma —
HauMEHOBAaHME Pa3/eiIOB U TEM

Bun 3agartus

O6pazoBarenbHbIe
TEXHOJIOTHH

Iepevtit cemecmp

1. Beenenue B aganus 1.1 — 1.7

.HGKLII/II/I, INPaKTHUICCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.

2. Pemenue 3amauy.

2. IIpenen mocaenoBaTeIbHOCTH
2.1-26

.HGKLII/II/I, IPaKTUYICCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.

2. Pemenue 3amauy.

3. [Ipenen pynkiuum 3.1 — 3.5

Jlexuyu, MpakTUYECKUE
3aHATHSA

1. U3noxenue
TEOPETUYECKOr0 MaTepHala.

2. Pemenue 3amauy.

4. HenpepbiBHOCTH (hyHKIIMU 4.1
-4.13

Jlexuyu, MpakTUYECKUE
3aHATUA

1. U3noxeHue
TEOPETHYECKOr0 MaTepuala.

2. Pemenue 3aau.

5. IlpousBoHas u
muddepenman 5.1 —5.14

Jlexuyu, MpakTUYECKUE
3aHATUA

1. U3moxeHue
TEOPETHYECKOr0 MaTepuala.

2. Pemenue 3amau.

Bmopoii cemecmp

1.IlpousBonHas u
nuddepenmman 5.15 — 5.21

.HGKLII/II/I, MPaKTUYCCKUC
3aHATUA

1. U3noxenune
TEOPETHYECKOro MaTepuara.

2. Pemenue 3aaauy.

2. HeonpeneneHHsbli HHTETpa
6.1-6.5

.HCKI_[I/II/I, MPaKTUYCCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOT0 MaTepuara.

2. Pemenue 3amauy.




3. Onpenenensblii uarerpan 7.1
-7.11

Jleknuu, mpakTUYECKUE
3aHATHA

1. U3noxenue
TEOPETHYECKOTO MaTepuara.

2. Pemenue 3agau.

4. HecoOCTBEHHBIC HHTETPAJIBI
8.1-8.5

.HGKHI/II/I, IIPAKTUYCCKUE
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuala.

2. Pemenue 3agau.

5. Hucnoseie psast 9.1 — 9.4

.HGKHI/II/I, IIPAKTUYCCKUE
3aHATUA

1. U3noxxenue
TEOPETHYECKOr0 MaTepuala.

2. Pemenue 3agau.

6. OyHKIIMOHAJIbHbBIC
MOCJIEIOBATEILHOCTH U PSIJIbI
10.1-10.9

.HGKHI/II/I, IIPAKTUYCCKUE
3aHATUA

1. U3noxxenue
TEOPETHYECKOr0 MaTepuala.

2. Pemenue 3amauy.

Tpemuit cemecmp

1. ®yHKIIMM HECKOJIbKUX
nepeMmeHHbix 1.1 —1.23

HGKHI/II/I, IIPAKTUYICCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.

2. Pemenue 3amauy.

2. KpatHbie unterpaisi 2.1 —
2.12

Jlexuyu, MpakTUYECKUE
3aHATHSA

1. U3noxenue
TEOPETUYECKOr0 MaTepHala.

2. Pemenue 3amauy.

[IpenogaBanve yueOHON AUCITUTIIIMHBI CTPOUTCS HA COYCTAHUH JICKIIHH,

MPAKTUYECKUX 3aHITUHN U PA3TUYHBIX (JOPM CaMOCTOSITENILHON PabOThI CTYACHTOB.

B IMpoLccCC OCBOCHUA NUCHUIIIMHBI UCITIOJBb3YIOTCA CIACAYIOIIHNC 06p330BaTeJ'II>HI:Ie

TE€XHOJIOTHH, CIOCOOBI U METO/IbI (POPMUPOBAHUS KOMIIETEHIIUIA: TPAIULIUOHHBIE

JICKIIMH, ITPAKTUYCCKHUC 3aHATHA B HHTCPAKTUBHOM PCIKHMMCE, BBIITOJITHCHUC

WHIWBUAYAJBHBIX 33JIaHAHN B paMKaX CaMOCTOSTEIIBHON paOOThI.

I[I/ICL[I/IHJ'II/IHa npeaAyCcMaTpruBacT BBIITOJITHCHUE KOHTPOJIbHBIX pa60T, ITMCBMECHHBIX

JIOMAIITHUX 33JIaHui, pacueTHO-TpaUIECKUX U KypCOBBIX padoT.

IV. Ouenovnbie maTepuasbl 1Jsl MPOBEACHUS TEKyIIeH 1

l'[pOMC)KyTO‘IHOﬁ arrecranmmun

Texywas ammecmayus

TumnoBble 3aaHUS:

3amanue 1.




1). Hoka3ath, 910 1° +3° +5° +..+(2n—1)’ =n>(2n* -1).

8
2). lllectoii uiieH pa3noKeHusl ( 23\1/_2 +x2'g"j paBeH 5600. Haittu x.
X X

3). okazath, 4T0 (AN B)x(CND)=(AxC)N(Bx D).
4). loxasatp, uyTo 11 JiI000or GyHKIMH f BepHO f(AUB)= (AU f(B).
5). Haiitu

Lo ! n n on
a) lim "800 6) lim >3 B) lim 22
n—>0 n-+1 n—wo Q" _3" n—o0 n!

3aganue 2.

1). Ilonb3ysichk paznoxenueM o ¢popmysie MakinopeHa, HAMTH

sinx

1—(cosx)
—_—

lim

x—0 X

2). TToctpouts rpaduk GYHKIHH y =~/x> +x+1+yx> —x+1.
dx

3). Haittu 7 = .
J.x+\/xz -x+1

cos’ x

dx.

4). Haiitu 1 :j ,
sindx
5). BeiBecTu peKkyppeHTHYIO (hOpMyJTy 1715l BBIYMCICHUS] HHTETpalia

= dx (n>2).

3amanue 3.

1). Haiitu limlirrblu(x, y) H linglimu(x, v), ecnn u(x,y)=log (x+y), a=1, b=0.
y—b x—a

x—a y—>

X+
2). [Tokasatk, 9T IPH x — 0,y —0 QYHKIHSA z="—2 MOKET CTPEMHUTBCS K
xX=Yy

mobomy nipeaeny. [lpu kakom npuOIMKEHUN TOYKH (x,y) K TOUke (0,0) limz =3,
limz=2, limz=1, limz=-2 ?
3). Haiitu dz, ecnmu z= f(u,v), Tae u=In(x" —y*), v=xy.
4). Beraucauth npubimkeHHo (1,02)” -(2,03)°.

5). Haiitit yros Mex1y rpajMeHTaMu QYyHKIMH [ = ————— B TOYKax
X +yitz

A(1;2;2) m B(-3;1;0).
6). Haiitu mponsBogHyto pyHKmu f =zy’z’ B Touke M(3;2;1) mo
HampaBJieHuIo BekTopa MN , tae N(7;5;1).

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun ouennBanus:



3agayva peleHa MmojJHOCThIO - 5 0aJlIoB;
3agava cOIEpKUT HETOYHOCTH M HE3HAUYMTEJIbHBIC OITUOKH - 4 Oaia;

Pemienne conepkut rpyoblie ommoOKu - 2 Gasia.

lIpomescymounviu KOoHmpoib

OIIK-1 Cniocoben npuMeHATh (hyHIaMEHTAIbHbBIC 3HAHUS, IOTYYCHHBIE B 00JaCTH
MaTeMAaTUYECKUX U (MJIH) €CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh MX B
npoecCHOHaNBEHOM NS TETEHOCTH

OIIK-1.1 Ob6nagaeT 6a30BbIMU 3HAHUSIMU, TIOJTYYEHHBIMU B 00J1aCTH
MaTeMaTUYECKUX U (WUJIM) €CTECTBEHHBIX HAYK

TunoBbie 3agaHuA:
3aganue 1.

1. Ilpenen yncmoBOM NOCIEA0BATEIBHOCTH.
2. IlepBoe u BTOpOE npasuio Jlonurans.
3. Hoxazats Teopemy Jlarpanxka ((popMmyrna KOHEUHBIX PUPALLICHHN).

3amandue 2.

1. TlepBooOpa3Hass u HeomnpeneleHHbId uHTerpai. (OCHOBHBIE CBOMCTBA
HEONPEeEICHHOr0 HHTErpaa.

2. Omnpenenennpiii uaTerpas Pumana. CBOMCTBA ONPENEIEHHOTO HHTETPAIA.

3. Jlokazars npusHaku Jlanmamb6epa u Komm cXoauMoCcT YuCIOBOTO psijia.

3aganue 3.
1. IlonsiTue ycnoBHOTO BKcTpemyma. Meroax wmHoxuTeneil Jlarpanxka,
HE00XO0IMMOE yCIIOBUE YCIOBHOTO SKCTPEMyMa.
2. JIBoitHo# nHTerpas. CBONCTBA IBOMHOTO MHTErpaa.

3. Hoxazats ¢popmyiy ['puna.

Crnioco0 mpoBeIeHUS — YCTHBIM.
Kpurepun ouennBanus:

Bonpoc uznoxeH noiHocThio — 12 6asios;

OTBeT Ha BOIPOC COIECPKUT HECYIIECTBEHHBIE HETOUYHOCTH - 10 6amios;

OTBeT Ha BONPOC CONEPKUT rpyObie omuoKu - 4 Gaia.



OIIK-1.2. Pemaer craHmapTHble NpodeCCHOHAIBHBIE 3aJlauyd C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX M OOIIEUH)KEHEPHBIX 3HAHUM, METOJIOB MATEeMaTHYE€CKOTO
aHaJIM3a U MOJICTUPOBAHMUSI.

Tumnossie 3aJJaHuA:

3ananue 1.
1. Haiftu mmommans Gurypsl, 3aKiII0UCHHON MEX Iy apaboaamMu

2
X

y =4x7, Y=y U IpsIMON y =2.

2. Omnpeaenutsb 00J1aCTh CXOAUMOCTH (DYHKITMOHATIBLHOTO Psijia

i n ( x Y
“p+1l2x+1)

3anganue 2.

1. Halitn myinny muHUN  y(x) = I'\/COSZl‘ dt, 0<x< % .
0

coSnx

2. Haiitn 0651acTh CXOJIUMOCTH PsiJia z
n=1 N~NN

. HCCJIGIIOB&TB Ha a6COJ'II-OTHy1-0

CXOOUMOCTB.

OIIK-1.3 Brnaneer HaBbIKaMH TEOPETHYECKOTO U SKCIIEPUMEHTAIIBHOTO
UCCIeIOBaHUsI OOBEKTOB MPOPECCUOHATIBHON JIEATEIIbHOCTH

TunoBwle 3a1aHus:
3amanue 1.

1. Berauciuth npubamkeHHo (1,02)* -(2,03)%.

X

2. Haiitu yron Mexy rpaiueHTaMu QyHKIMU [ = ————— B TOYKax
X +y +z

A(1;2;2) m B(-3;1;0).
3amanue 2.

1. Joka3atb, yTO €ciiv ypaBHEHUEM f(x—az,y—bz)=0,T0€ f(u,v)-
muddepennupyemast GyHKIUS, a,b- TOCTOSIHHBIC, OTIPEEISACTCS
nuddepenuupyemas GyHKIUS z(x, y), TO OHA YJIOBJIETBOPSET YPAaBHEHUIO

0.

+b-—=1.
ox oy



2. HaiiTu ycioBHBIN KCTpeMyM QYHKIIMH u =x” —y° OTHOCHUTEIHHO ypaBHEHUS
CBsi3M 2x—y-3=0.

Crnioco0 npoBeeHHs — MMCbMEHHBIH.

Kpurepun onenuBanus:

3agayda pellieHa MoJHOCTHIO - 5 0aIoB;

3amayda coepKUT HETOYHOCTH U He3HAUYUTEIIBHBIC OITHOKY - 4 Oana;

Pemienne conepkut rpyoblie ommoOKu - 2 Gasia.

V. YueOHO-MeToqu4ecKkoe M MHGPOPMAIMOHHOE o0ecTieYeHHue JUCIUILTAHBI

1) Pexomenpyemas iurepatypa
OcHoBHas JquTEpaTypa:

1. Kyapsasues JI.JI. KpaTkuii Kkypc MaTeMaTHYeCKOro aHajin3a: y4eOHUK: B 2-X T. /
JLI. KynpsiBueB. - 3-e u3z., mepepad. - MockBa: duzmariur, 2009. - T. 1.
HuddepeHunanbHoe 1 MHTETpaIbHOE HUCUUCIEHUS (PYHKIMI OJHON MEpPEMEHHOM.
Psnpi. - 400 c. - ISBN 978-5-9221-0184-4; [ DnekTpoHHBIN pecypc]. - Pexum nocty-
na: http://biblioclub.ru/index.php?page=book&id=82814

2. Kyapssues JI.JI. KpaTkuii Kypc MareMaruyeckoro aHaiau3a: y4eOHUK: B 2-X T. /
JLA. KynpsiBues. - 3-e usn., nepepadb. - Mocksa: @usmamiur, 2010. - T. 2.
JuddepennmanbHoe U UHTETPATLHOE HCUUCTEHUS (DYHKIIMI MHOTHX TTEPEMEHHBIX.
'apmonnuecknii anamms. - 425 c¢. - ISBN 978-5-9221-0185-1; [OnexkTpoHHBII
pecypc]. - Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=82818

3. lepmnes, B. I'. Maremaruueckuii ananus : yueoHoe nmocodue / B. I'. llleprines.
— Mocksa : UHOPA-M, 2023. — 288 c. — (Bricuiee o6pazoBanue: bakanaBpuar).
- ISBN 978-5-16-005488-9. - Tekct : osnekrpoHHbld. -  URL:
https://znanium.com/catalog/product/1911157

4. TlanteneeB, A. B. Marematuueckuii aHaimu3 : ydeOHoe mocobue / A.B.
[TanTeneeB, H.M. CaBoctbsinoBa, H.M. ®enopoa. — Mocksa : UH®PA-M, 2021.
— 502 c. — (Bricmiee obpazoBanue: bakanaspuar). — DOI 10.12737/1077332. -
ISBN  978-5-16-016008-5. -  Tekctr : oanektponHsii. -  URL:
https://znanium.com/catalog/product/1219350

JonmosHuTEeILHAA JIUTEpaATypAa:


http://biblioclub.ru/index.php?page=book&id=82814
http://biblioclub.ru/index.php?page=book&id=82818
https://znanium.com/catalog/product/1911157
https://znanium.com/catalog/product/1219350

1. l'ypbsaoBa, K. H. Marematuueckuii ananus : yaeonoe nocodue / K. H.
['ypesHoBa, Y. A. AnekceeBa, B. B. bosipimunoB. — ExarepunOypr : Ypanbckuit
dbenepanbubiii yausepcuret, 9bC ACB, 2014. — 332 c. — ISBN 978-5-7996-
1340-2. — Texkcr : anextponHsbIit // Ludporoit oOpazopaTenbHbIi pecypce IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/66542.html

2. IIumnaues, B. C. Marematnyeckuil aHanu3. Teopus U MPaKkTHKA :
yaebHoe nmocobue / B. C. llunayeB. — 3-e uzn. — Mocksa : UTHOPA-M, 2019.
— 351 ¢. — (Bricmiee o6pazoBanue). - ISBN 978-5-16-010073-9. - TekcT :

anektpoHHbIi. - URL: https://znanium.com/catalog/product/989800

2) IlporpammHoe obecrieueHue

a)

KomnbrorepHsblii kjace pakyabTeTa NPUKJIATHON MaTeMaTHKU U KnbOepHeTnku Ne 251
(170002, TBepckasi 00.1., r.TBepb, CaoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIuIaTHO

Cadence SPB/OrCAD 16.6

I'ocynapcTBeHHBINM KOHTPAKT HA IIOCTAaBKY
JUUEH3UOHHBIX IPOrPAMMHBIX IPOAYKTOB 103 -
I'K/09 ot 15.06.2009

Google Chrome

OecIuIaTHO

Java SE Development Kit 8 Update 45
(64-bit)

OecIuIaTHO

Kaspersky Endpoint Security 10 ms
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIulaTHO

Mathcad 15 M010

Akt npenoctaienus npas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasnenus mpas Ne Us000311 ot
25.09.2012

MHorodyHKITHOHATBHBIN

penaktrop ONLYOFFICE GecrnuiathHoe OecraTHO

110

OC Linux Ubuntu 6ecrinataoe 1O OecruiaTHO

MiKTeX 2.9 OecraTHO

MPICH2 64-bit OecruiaTHO
MSXML 4.0 SP2 Parser and SDK OecraTHO
NetBeans IDE 8.0.2 OecruiaTHO
Notepad++ OecruiaTHO
OpenOffice OecraTHO

.. oroBop Nel13918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 iCO(I)TJPIaﬁH Tpenia»
Python 3.4.3 OecruiaTHO

Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecruiatHo

WCEF RIA Services V1.0 SP2 OecriaTHO
WinDjView 2.1 OecriaTHO

R studio OecraTHO

0) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECTIEUeHHE



https://www.iprbookshop.ru/66542.html
https://znanium.com/catalog/product/989800

3) CoBpemenHbIe podheccroHaIbHbIC 0a3bI JTAHHBIX U HH(POPMAITOHHBIC
CIIPaBOYHBIE CUCTEMBI

4) Ilepedenn pecypcoB UH(DOPMAITUOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «H-
TEPHET», HEOOXOIUMBIX JIJIs1 OCBOCHUS TUCIIUTUTAHBI

Caiir TBI'Y: http://homepages.tversu.ru/~s000154/MAPLE/maple.html
WNuTepHer-yHuBepcuTeT http:/www.intuit.ru

VI MeToxmqecmle MaTepHuaJbl 1J1s1 oﬁyqammnxm 10 OCBOCHHIO JTUCHUILIMHBI

Baxnoit cocrapmistomeit nanHoro pasjaena PIIJL siasitoTcst TpeboBaHus K
PEUTHHT-KOHTPOJIIO C yKa3zaHWeM 0ajuioB, pacIpeleieHHbIX MEXIY MOAYJISIMH H
BUJIaMH pabOThI 00y4arOIIHUXCS.

MakcumanbHass ~ cymma  OamuioB 1Mo y4eOHOM — JIMCUUILUIMHE,
3aKaH4YMBAIOIIEHCA PK3aMEHOM, M0 UToram cemectpa coctasisier 60 6amios (30
6asoB - 1-it moaynb 1 30 6amioB - 2-if MOIYIb).

Oo6yuaromemycsi, HaOpasiemy 40—54 Gasna, npu MOABEACHUH UTOTOB
cemecTpa (Ha MOCTEAHEM 3aHATHH 10 JUCUUILIMHE) B PEHTHHTOBOM BEIOMOCTH
ydyeTa YCIIEeBaEMOCTH M 3a4€THOM KHI)KKE MOKET OBITh BBICTaBJCHA OLICHKA
«YIOBIIETBOPUTEILHO.

OOGyuaroniemycsi, HaOpaBiiemy 55-57 0amioB, NMpU MOJBEICHUN HTOTOB
cemecTpa (Ha IMOCJIEIHEM 3aHATUU IO [OHUCLUMIUIMHE) B TIpade pEeUTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie 0auibhy MOKET ObITh J0OABIEHO
15 GanoB u BeICTaBIEHA 3K3aMEHAI[MOHHAs OLICHKA «XOPOILIO».

OOGyuaroniemycsi, HaOpaBimiemy 58—60 0amioB, MpU MOJBEICHUN HTOTOB
cemecTpa (Ha IMOCJIEIHEM 3aHATUU MO [OHUCLUMIUIMHE) B rpade perTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oaiibhy MOXKET OBITh J0OABICHO
27 GanyioB ¥ BBICTABIIEHA JK3aMEHAIMOHHAsI OIEHKA «OTIUYHO». B Kakux-mmubo
WHBIX CITydasx 100aBleHNE MPEeMUATbHBIX 0AIOB HE JOMTYCKaeTCsl.

OO6yuaronuiics, Habpapimii 10 39 GaIoB BKIFOYUTEILHO, CIACT YK3aMEH.

Pacnipenenenne 6anioB o MOAYJsIM yCTaHABIMBAETCS MPENOJaBaTeIeM U
MOKET KOPPEKTUPOBATHCH.


http://www.intuit.ru/
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Tema 1. Beeoenue ¢ ananius.
Ilpakmuueckoe 3anamue 1.
Meron MmaTemaTuueckor MHAYKIMA. buanoM HeroToHa.
Pemienne 3amau Ha METO] MaTeMaTHYECKON HHIYKIIMU U OMHOM HbloTOHA.
MeToandyeckue peKOMEH 1aluu.
1. TlorTOopUTH BEIBOJ (hopMyJibl OMHOMAa HproTOHA.
2.BBITIOTHUTE 3a/IaHKUSI HA CAMOCTOSTENIbHYIO paboTy MO METOTY
MAaTEMATHYECKON UHYKIIUU.

llpaxmuuecxoe 3anamus 2.
MHuoxectBa. Onepanuu HaJl MHOXKeCTBaMU. JlekapToBO MPOU3BEACHUE.
OKBUBAJIECHTHOCTh MHOKECTB.
Pemenue 3anay no reme.
MeTonnueckue peKOMEHIalnN.
[TOBTOpHUTH OCHOBHBIE ITOHATHS TEOPUH MHOXECTB.
BbINOTHUTG 331aHKS HA CAMOCTOSITENIbHYIO pa0OTy 110 TEOPUH MHOXKECTB.

Ilpaxmuueckoe 3ansamue 3.
OtoOpaxenue, pyHkius. CIOpbeKTUBHbBIC, UHBEKTUBHBIC,  OUEKTHBHBIC
otoOpaxkenus. O6paTHoe oToOpakenue. Cyneprio3uiiusi 0TOOpaKeHUH.
Pemenne 3amad mo teme.
Meroandeckue peKOMEH/TAIHH.
Pa3o0path TeopeTUuecKuil MaTepual o TeMe.
BrINOaHUTH 3a71aHUS HA CAMOCTOSITENIbHYIO PA00TY TTO OTOOpaKEHUSM.

Ilpaxmuueckoe 3ansmue 4.
BepxHsis 1 HUKHSSA IPAaHHU YMCIOBOIO MHOXECTBA, UX XapaKTEPUCTUUECKUE
CBOMCTBA.
OrpaHndeHHbIe 0TOOPAKEHUS, BEPXHSIS U HUXKHSSA T'PaHU OTOOpaKeHHUS.
[ToHsATHE METPUYECKOTO 1 HOPMUPOBAHHOT'O POCTPAHCTB.
Pemenue 3amau NeNelO1 — 102, 106, 108, 116, 381, 383 — 387, B.I1.
HemunoBny «COOpHUK 33aJa4 U yIPAKHEHUN 110 MATEMAaTUYECKOMY aHATTU3Y».
Meroanueckue peKOMEH 1Al H.
[ToBTOpUTH TOKA3ATENBCTBO TEOPEMBI O CYIIIECTBOBAHUHU BEPXHEW (HUKHEN) TpaHu
y OFPaHUYEHHOTO CBEPXY (CHU3Y) YMCIOBOTO MHOYKECTBA.
[TpuBecTr mpUMeEpPHI 3aMKHYTBIX M OTKPBITBIX IIAPOB B Pa3HBIX METPUUECKUX
POCTPAHCTBAX.
BbInonHUTH 3aaHUS HA CAMOCTOSTEIbHYIO pabOTy MO TEME.

Tema 2. Ilpeoen nocnedosamenvhocmu.

IIpakmuuecxoe 3anamue 1.

[Ipenen nocnenoBaTeIbHOCTH B METPUUYECKOM MTPOCTPAHCTBE.
OyHaaMeHTallbHAs MOCIEI0BATENBHOCTD, IOJIHOE METPUUECKOE ITPOCTPAHCTBO.
Kpurepuit Komm cxoguMocT nocieq0BaTeIbHOCTH.
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Pemenue 3amau NoNe41 -45, 87 — 89, B.I1. JlemunoBuu «COOpHUK 3a/1a4 U
YIPKHEHHUH 110 MAaTEMAaTHICCKOMY aHAIIA3Y».
MeToanueckre peKOMEH/IaINH.
[TpopaboTath JEKIHMH 110 U3YICHHOH TEME.
BEITTOTHATH 3aJaHNE HA CAMOCTOSTEIBHYIO padOTy IO TEME.

Ilpakmuueckoe 3anamue 2.

[Ipenen 4nciI0BOM MOCIENO0BATENBHOCTH, TEOPEMA O €AUHCTBEHHOCTH
npejena YucIoOBOM MOCIeA0BATEILHOCTU. beCKOHEUHO Masible, 0€CKOHEYHO
OOJBIIME MOCIEA0BATEIBHOCTH, X CBOMCTBA. Apu(h)METHUECKHE CBOMCTBA
CXOSIINXCS MOCISI0BATCIILHOCTCH.

Pemenue 3amau NeNe58, 59, 68. 69. 78, 79, B.II. lemunouu «COOpHUK
3a/1a4 U yOpaKHEHUU M0 MaTeMaTUYECKOMY aHAIIU3Y».

MeTtoandeckue peKOMEH/ 1Al u.

. I[OKa?)aTI) TCOPCMY O CAMHCTBCHHOCTH IIPCACIIA YHUCJIOBOM IIOCJICAOBATCIIBHOCTH.
. I[OKa?)aTI) TCOPCMY O CYIICCTBOBAHHNH IIPCACIIA Y OFpaHI/I‘-IeHHOﬁ MOHOTOHHOM

IIOCJIACA0BATCIbHOCTH
BreinmonnuTh 3a7anue Ha CaMOCTOATCIIbHYIO pa60Ty I10 HBYT{GHHOﬁ TEMC.

IIpaxmuuecxoe 3ansamue 3.
HactruHblie IpeAesbl NOCIEA0BATENbHOCTEN. BEpXHU 1 HUKHUM TTPEIECITbI
MTOCJIEA0BATEIBLHOCTH.
Pemenne 3amad mo teme.
MeToandeckue peKOMEH 1Al H.

. Jlokazate Teopemy bonbiano — Beiepmrpacca 0 CylnecTBOBAaHUN YaCTUYHOTO

npejiesia y OrpaHUYE€HHOM YMCIOBOM MOCIIEI0BATEIbHOCTH.
BrImotHUTS 3a1aHiE HA CAMOCTOSITENIBHYIO paboTy IO M3yUYEHHOHN TEME.

Tema 3. Ilpeoen ghynkuyuu.

Ilpakmuueckue 3auamus 1,2.

[Tpenen dynkmuu B Touke 1o I'eitHe u o Korm; SKBUBaIGHTHOCTh 3THX
ornpenaeneHuil. OJHOCTOPOHHUE MPEAEIBl B TOUKE. ApHU(pMETHUECKHE OTIepalluu
HaJ QyHKUUAMH, nMeroInMu npeaen. Kpurepuii Komm cyniectBoBanus npezena
(yHKUIHU B TOUKE.

Pemenne 3amau NeNe402 - 407, 409 — 419, 435 — 439, 471 — 480, b.11.
HemunoBuu «COOpHHK 3aJa4 M YIPAXKHEHHUM 10 MATEMAaTUYECKOMY aHAIIA3Y».

Meroanueckue peKOMEHIalHH.
1./loka3aTh 5KBUBAJICHTHOCTh ONPEJEICHUN npeena QyHKIUU B TOUKE 110
I'ertne m o Komm.
2. BoInoyHUTG 3a7jaHKe Ha CAaMOCTOSITENIbHYIO paboTy MO U3YUYEHHOH TeMe.

Ilpakmuueckue 3auamus 3, 4.
3ameuarenbHbIe Tpeesbl. beckoHeuHO Mable 1 OECKOHEYHO OOJIbIIHE
byHKIIMA, TeopeMbl 0 HuX. CpaBHEHHE OECKOHEYHO MaJIbIX (DYHKITHIA.
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OKBHUBaAJIEHTHbIE OeCKOHEUHO Malble pyHKIMU. Teopema o mpeaene cioxHON
byHKIUY.
Pemenne 3amaa NeNe488, 495, 506, 515, 516, 646 — 651, B.I1. JleMugoBu4
«COOpHUK 33/1a4 U YIPAKHEHUN 110 MATEMAaTHYECKOMY aHAITU3Y.
MeToanueckre peKOMEH 1alluu.

. Joxa3atb TeopemMbl 0 OECKOHEUHO MaJIbIX U OECKOHEUHO OONBIINX (DYHKIIHSIX.
. Pa3o0path q0Ka3aTenbCTBO TEOPEMBI O MIpejIelie CI0KHON QYHKIIUU.
. BoImomHuTh 33aaHNE HA CAMOCTOSITENFHYIO pabOTy 10 U3yUYEHHOU TeMe.

Tema 4. Henpepvienocms gpynkyuu.

IIpakmuuecxoe 3auamue 1.

HenpepsiBHOCTS QyHKINH B TOUKE. OTHOCTOPOHHSS HEMPEPHIBHOCTD.
Apudmernueckue onepanuu HajJ HEMPEPhIBHBIMU (PYHKITUSIMHU.
Pemenne 3amaa NeNe662 — 665, 668, 669, 671, 675 - 679, B.I1. lemugoBu4
«COOpHUK 33/1a4 U yIPAKHEHUN 110 MATEMAaTHYECKOMY aHAIIU3Y».

Metoanyeckue peKOMEH1aluu.

1. Jloka3aTb CBOMCTBO YCTOWYMBOCTH 3HAKA HEMPEPHIBHON B TOUKE
byHKIHU.

2. Jloka3aTh CBOWMCTBO JIOKaJIbHON OTPAaHUYEHHOCTH HENIPEPHIBHOM B TOUKE

(GyHKUIHU.
3. BeINOJHUTH 33J]JaHUE HA CAMOCTOSITEIbHYIO Pa0OTY 10 U3YUYEHHOU TEME.

Ilpakmuueckoe 3anamue 2.
Touku pa3pbiBa GYHKIHMH U UX KJIacCU(UKAIIHS.
Pemenue 3amau NoNo736 — 738, 741 — 743,745, 747 — 749, B.11. lemunoBuy
«COOpHHUK 33/1a4 ¥ YIIPKHEHUH 110 MaTEMAaTUYECKOMY aHAJIHU3Y».
Meroanyeckue peKOMEH 1Al u.
Jloka3aTh TEOpEMY O TOUKaX pa3pblBa MOHOTOHHOM Ha OTpe3Ke (PYHKIIHH.

. BuImoaHUTh 3a1aHKE HA CAMOCTOSATEIBHYIO pa0OTy 10 U3YYEHHOU TEME.

IIpakmuueckoe 3anuamue 3.
Teopema 0 paBHOMEpPHOI HEMPEPHIBHOCTH (PYHKITUHU, HEMPEPHIBHOMN HA
KommnakTe (00o01eHune TeopeMbl Kantopa).
Pemienue 3a1au Ha paBHOMEPHYIO HEMTPEPHIBHOCTD.
Metoauueckue peKOMEH AU,

. Joxa3atb TeopemMy 0 paBHOMEPHOM HENMPEPHIBHOCTH (PYHKIMU, HETPEPHIBHON Ha

OTpEe3Ke.
Pazo0paTh 10Ka3aTeIbCTBO TEOPEMBI O PABHOMEPHOMN HEMPEPHIBHOCTH (PYHKITUH,
HEIpephIBHON Ha KomMnakTe (00001menne Teopemsl Kantopa).

. BuImoaHUTh 3aaHKE HA CAMOCTOSATEIHLHYIO Pa0OTy 10 U3YYCHHOU TEME.

Tema 5. Ilpousseoonasn u ougpghepenyuann.

IIpakmuueckoe 3anamue 1.
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[TpousBoaHas, ee reomeTpuyeckuii cMbicia. OJHOCTOPOHHUE MPOU3BOIHBIE.
[IpousBoaHas cinokHOU U 00patHOU PpyHKUMK. JuddepeHunpoBanue GyHKINH,

3aJlaHHOM nmapaMmetpuyecku. [IponsBoaHbie BhICIINX MOPsAKOB. Juddepeniman
byHKIMH, TeOMEeTpUYecKuid cMbIch Tuddepennmana. [IpaBusia BeuucieHus
nuddepennuana. JuddepeHimansl BRICIIMX MOPSIKOB.
Pemenue npumepoB Ha quddepeHupoBaHue.
Pemenue 3anay Ha HaxoxaeHne TudPepeHInanos.

MeTtoauueckre peKOMeH1aluu.
. BolyunTs TaOMUIly IPOU3BOIHBIX.
. Jloka3zaTb yTBEpKJIEHUE O HEMPEPHIBHOCTH PYHKINH, AU DHepeHIIUpyeMOi B
TOUKE.
. BeiBecTu opMyibl 71s1 MPOU3BOIHON CYMMBI, TPOU3BEICHUS U YaCTHOTO JIBYX
byHKIHiA.
. BbInomHUTE 3a1aHNE HA CAMOCTOSITENIbHYIO pa0dOTy 110 U3yUYEHHOU TeMe.

Ilpaxmuuecxoe 3anamue 2.
ITepBoe u BTOpOE npaBuiio Jlonurans.
Pemenne 3amau NeNel1361 — 1369, B.II1. JemunoBuu «COOpHUK 3a1a4 U
YIPa)KHEHUN MO0 MATEMaTUUYECKOMY aHAIU3Y».
MeTtoandeckue peKOMEH 1aluu.
. BBINONHUTE 3a/1aHKe HA CAMOCTOSITEILHYIO PA0OTY MO PACKPBITHIO
HEOIIPEAEIEHHOCTEN.

Illpakmuueckoe 3anamue 3.

®opmyinbl Teitnopa 1 MakiopeHa ¢ 0cTaTOYHbIM WieHOM B (popme Ileano u B
dbopme Jlarpanxka. PaznoxkeHue anemMeHTapHbIX PyHKIMM 10 popmyrie
Maknopena.

Pemenue 3amay NeNel376, 1378 — 1380, 1384, 1388, 1392, B.II. [lemunoBuu
«COOpHUK 33124 ¥ YIPAKHEHUN 110 MATEMATHYECKOMY aHAITU3Y.

MeToauueckue peKOMEH AU,

. BbInmomHUTh 331aHNe HA CAMOCTOSITENIbHYIO pa0boOTy 10 U3yUYEHHOU TeMe.

IIpakmuuecxoe 3anuamue 4.

[TonsiTHE NOKAIBHOTO AKCTpeMyMa. Beimyknocts rpaduka GyHkuuu. Touku
neperu6da rpaduka pynkuun. AcumMntoTsl rpaduka pynkuun. Heodbxoaumoe u
JIOCTATOYHOE YCJIOBHE CYIIECTBOBAHUS HAKIIOHHOW aCUMITOTHI.

HccnenoBanue pyHKIUN ¢ TOMOUIBI0 TU(DPEepEeHIINATBEHOTO UCYUCIICHHUS.
MeToanueckre peKOMEH Ialuu.

. Joxa3zath HEOOXOIMMOE U IOCTATOYHOE YCIOBHUE CYIIECTBOBAHUS HAKJIOHHON

ACUMIITOTBI.

. BoImomHuTh 33aHNE HA CAMOCTOSITENIbHYIO pabOTy 10 U3yUYEHHOU TeMe.

Tpe6oBaHusl K peiTHHT-KOHTPOJIIO
B Teuenne cemecTpa KOHTPOJb 3HAHUN OCYLIECTBIISIETCS B JBa ATamna (2
MOJYJIs1), B KOHIIE CEMECTpa MPOBOAUTCS dK3aMeH. MakcuMaabHO BO3MOKHBIHN Oa



3a qucruIuInHy paBeH 100, MakcHMambHOE KOJIMYECTBO 0AJIOB 32 KA Il MOTYITh
pasHo 30, 3a sk3ameH — 40.

IlepBLlii cemMecTp

1. Texkyimumii KOHTPOJIb YCIIEeBAEMOCTH

Conep:kaHue cCaMOCTOSATEIbHOH PA0OTHI
1. Pemenue 3ama4 Ha METO MAaTEMAaTHICCKON MHAYKIIMK 1 OMHOM HbIoTOHA.
2. OBnazeHuE OCHOBHBIMHU MOHSTUSIMUA TEOPUU MHOKECTB.
3. OsnaneHue NOHSATUEM MpeJielia MOCIEA0BATEILHOCTH; PEIICHNE OCHOBHBIX
THUIIOB 33]1a4 TEOPUHU MOCIIEIOBATEIILHOCTEMH.
4.0BnazicHUE TOHATHEM TIpeseia GyHKIMU. Beraucienne npeaenoB GyHKITHMA.
5.HenpepsIBHOCTh PYHKITUU; UCCIIEAOBaHNE (PYHKITUI HA HEMPEPHIBHOCTD.
6.0OcBOEHIE OCHOBHBIX CIIOCOOOB U MTPUEMOB HAXOXKACHUS IIPOU3BOIHBIX
bynkuuii. Pemmenue 3amay Ha mpuMeHEeHHE MPOU3BOAHOM U quddepennnana
byHKIHU.
@opMBbI IPOBEIEHUSI CAMOCTOSTEIbHON PadoThI:
- IOMaITHUe 3a7aHusl (M3y4eHHEe JTUTEePaTyphl [0 TeMaM, pelieHue IPUMEpPOB U
3a/1a4);
- HanucaHue pedepaTos;
- BeinoJiHeHue PI'P;
- MOJITOTOBKA K KOHTPOJIbHBIM paboTaM;
- MOJITOTOBKA K DK3aMEHY.
@DopMBI KOHTPOJIA CAMOCTOATEbHON PadOThI:
- MpOBEpKa U cobeceOBaHUE M0 Pe3yIbTaTaM BBIMOJHEHUS JOMAIIIHUX padoT;
- MPOBEJICHUE U TIPOBEPKA KOHTPOJIbHBIX padoT;
- o0cyxenue pedepatos;
- MpoBepKa U 00CYKICHHE pacyeTHO-TpaPUIECKUX padoT;
- IPUEM DK3aMEHOB.

TunoBble BADUAHTBHI PYyOesKHBIX KOHTPOJbHBIX PadoT

Bapuanm 1.
1). Hokazath, 9t0 1° +3° +5° +..+(2n—1)’ =n’(2n* -1).

8
2). lllecroii wiieH pa3inokKeHUs (# + x“g"J pasen 5600. Haiitu x.
x23lx2

3). Hoxazath, 4T0 (AN B)x(CND)=(AxC)N(Bx D).

4). lokazatb, uTo mJis 1060k pyHKuu f BepHO f(AUB)= f(AU f(B).
5). Haiitu

a) lim —”'Szin(”!) 6) lim 23 B) lim 222

n—>0 n-+1 n—o0 2”_3" n—»ow n!

Bapuanm 2.



1). ChopmynupoBaTh C TOMOLILI0 HEPABEHCTB YTBEPKICHHE lim0 f(x)=co.
2). Haittu

) x+2 x—4
a) lim | — +—
=l (x"=5x+4 3(x" -3x+2)

6) lim Sn&)
20 (sinx)"”
3). Ilycthb f(x), g(x) - HENIPEPBIBHBI B TOUKE x,. JlOKa3aTh, YTO f(x)-g(x) -
HEIIPEPBLIBHA B TOUKE X, .
4). C moMomIbio “&— 57 — pacCyXJIeHUI 0Ka3aTh HEMPEPHIBHOCTh (YHKIINU

Vx .

5). Haiitu mpousBoHbie QyHKITUH

. xz_
a) y =arccos(sin” x) 0) y=x"7".
2. IIpomeskyTOYHAS ATTECTALIUSA
Bonpocsl k 3x3aMeHy (3UMHSAS ceccusi, 1 Kypc)

1. MuoxecTtBa. Onepanuu HaJ MHOXECTBaMU. [[eKapTOBO NpOW3BEICHHUE.
OtobOpaxkenue, GyHKIUsA, oOpaTtHas (YHKIUA. OKBUBAJICHTHOCTh MHOXECTB.
CdeTHbIE MHOXKECTBA, UX CBOMCTBA. CYETHOCTh MHOKECTBA PAIMOHAIBHBIX YUCEIL.
HecuetHocth MHOXkecTBa Touek wuHTepBana (0,1). MHOXECTBO MOIIHOCTH
KoHTUHYyMa. Teopema Kanropa-bepHuureiina (6e3 nokaszarenbcTBa). MOIIHOCTD
MHOYKECTBA BCEX MOJAMHOXKECTB HEITYCTOI0 MHOKeCTBA (0€3 JoKa3aTeahCTBa).

2. BemectBennbsle umcia; AeCATUYHAS 3alldCh BEIIECTBEHHOIO 4YHCIIA;
OCHOBHBIE CBOMCTBA BENIECTBEHHBIX 4YHcel. AKcHMOMa ApXuUMena; CBONCTBO
HETMPEPBIBHOCTH.

3. BepxHue U HUKHHE TPAHU YHCIOBBIX MHOKECTB, UX XapaKTePUCTHUUECKUE
cBoiictBa. Teopema O CyIIECTBOBAaHMM TOYHOW BEPXHEW (HIKHEN) TpaHd y
OTPaHUYEHHOTO CBepXy (CHU3Y) YHCIOBOrO MHOXecTBa. OrpaHUYEHHBIC
OTOOpaKEHHUS, BEPXHUE U HIDKHUE TPAHU OTOOpaKEHUSI.

4. TloHdaTue paccTOsiHUS; METPUYECKOE MPOCTPAHCTBO. BekTopHoe
MPOCTPAHCTBO; HOPMa, HOPMHUPOBAHHOE MPOCTPAHCTBO. 3aMKHYTBIN, OTKPBITHIN
ap B METPUYECKOM MPOCTPAHCTBE, MPUMEDHI.

5. Ilonarue mpenena mMociaea0BaTEILHOCTH B METPUUYECKOM MPOCTPAHCTBE.
dyHaamMeHTalbHasl MOCIEI0BATEIBHOCTD, MMOJHOE METPUUYECKOE MPOCTPAHCTBRO.

6. Ilpenen yucmoBOM MOCIEIOBATEILHOCTH, T€OpEMa O E€IUHCTBEHHOCTHU
npejiesa 4YKMCJIOBOM TMOCIEN0BATEIbHOCTH. beckoHeyHo Maible, OECKOHEYHO
OOJNBINIME TOCIENOBATEILHOCTH, WX CBOWCTBA. Apu(METHYECKHE CBOMCTBA
CXOJIAIINXCS MOCIEI0BATEIILHOCTEM.

7. llpenmenbHbll TEpEeXOJ B HEPABEHCTBax. leopemMa O CYLIECTBOBAHUU
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Ipejiesia y OrpaHudY€HHONM MOHOTOHHOM IOCJIEI0BATENBHOCTH. Hncno “e”.



8. Teopema bombuano - BeiliepmTpacca 0 CyleCTBOBaHUM YaCTUYHOIO
npenena y OrpaHuYCHHOM YMCIIOBOM IOCIIENOBATEIBHOCTA. BEpXHUN U HUKHUU
npenensl. Kpurepuit Ko cxoaumoctu nocienoBaTeaIbHOCTH.

9. Ilpenen @yukiuu B Touke no I'eiine u nmo Kon; SKBUBaJIEHTHOCTh ATUX
onpenenenuit. OAHOCTOPOHHUE NPEEbl B TOUKE. ApudMeTHuecKre onepaiuu Haj
GyHKUMUSIMEU, UMEIOITUMU TIpeied.

10. Kputepuii Komm cymectBoBanus npenaesia GyHKIIUYA B TOUKE.

11. 3ameuaTenbHbIE TPEACIBI.

12. beckoneyHo Maible U 0€CKOHEYHO OoJbIINe (HYHKIIUU, TEOPEMBI O HUX.
CpaBHeHHE OCCKOHEYHO MasbIX (DYHKIMI. DKBHBAJICHTHBIE OCCKOHEUYHO Malble
byHKIUH.

13. Teopema o mipesesne CI0KHON QPYHKIINU.

14. HenpepslBHOCTh (QYHKIHH B TO4YKe. OTHOCTOPOHHSS HETPEPHIBHOCTb.
ApudpmeTrnueckue oOmnepauuyd HajJ HenpepblBHBIMU - (yHKUusMU. CBolicTBa
YCTOMYMBOCTU 3HAaKa HENpEephIBHOM B TOuke (GyHKIUH. CBOWCTBO JIOKaJIbHOM
OTPaHUYEHHOCTH HempepelBHOW (yHKkuuu . HenpepbIBHOCTh 3I€MEHTapHBIX
GyHKIHA.

15.Toukn pa3ppiBa GyHKIMM U WX Kiaccudukanusa. Teopema o Toukax
pa3pbiBa MOHOTOHHOM Ha OTpe3Ke QyHKIUH.

16. IlepBas Teopema Komu (o npoxoxieHnn GyHKIUN Yepe3 HOIb IPU CMEHE
3HAKOB).

17. Bropas teopema Komm (0 mpoMexyTOYHOM 3HAYEHHH HENPEPHIBHON
GyHKUIHHN).

18. IlepBast Teopema Beitepmirpacca (00 orpaHM4€eHHOCTH HEMPEPHIBHOU Ha
oTpe3ke QyHKLUN).

19. Bropas teopema BeiliepmTpacca (0 HOCTHXKEHUM BEPXHEW U HUKHEU
I'paHu HENPEPHIBHOM Ha OTpe3ke PyHKIMEN).

20 PaBHOMmepHass HempepbIBHOCTh. TeopemMa KaHTOopa O paBHOMEpHOM
HENPEPBhIBHOCTH (PYHKIIMU, HENPEPHIBHOM HA OTpPE3KE.

21. CBolicTBa OTKPBITBIX ¥ 3aMKHYTBIX MHOKeCTB. KoMmaxT.

22. Jlemma bopenss O KOHEYHOM TMOKPBITUA KOMIIAKTa OTKPBITHIMH
MHO>KECTBAMU. JKBUBAJIEHTHOCTb JIBYX OINPEIECICHUI KOMIIAKTa.

23. Teopema 0 paBHOMEPHOW HEMPEPHIBHOCTH (YHKIIUU, HEPEPHIBHOW Ha
KommnakTe (00o01eHune TeopeMbl Kantopa).

24. IlpousBonmHas, €€ TeOMETPUYECKUN CMbICH. OIHOCTOPOHHHE
npousBoaHble. HempepblBHOCT,  (QyHKIMM, auddepeHIupyeMoil B TOUKE.
[IpousBoaHast CyMMBbl, TPOU3BEAEHUS U YACTHOTO ABYX (DYHKIIUH.

25. [TlpousBogHas cioxHOW u oOpaTHOM ¢yHkumit. IlpousBoaHbIe
aneMeHTapHbix  ¢yHkuuid.  uddepenunpoBanve  QyHKUuM,  3aJaHHON
apamMeTPUUYECKH.

26. [IpousBoanbie BeIcINX MOpsiaKoB. Dopmyna Jleibuwma.

27. Iuddepeniman GyHKIUNA, TEOMETPUUYECKUNA CMBICT nuddepenmmaa.
[IpaBuna Beruucnenus auddepennmana. HMuBapuaHTHOCTH (GOPMBI  MEPBOTO
muddepennuana. JuddepeHimanp BEICIIMX TOPSIKOB.

28. Jlemma JlapOy o Bo3pacTaHuu U yObIBaHUH (DYHKIIUU B TOUYKE.
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29. Teopema @epma 0 JTOKATBHOM IKCTpEeMyMe (PYHKIIHH.

30. Teopema Post 0 Hysi€e TPOU3BOJHOM.

31. Teopema Jlarpanxka (popmyna KOHEUHBIX TpupainieHuit). Teopema o
TOYKaX pa3pbiBa MPOU3BOJIHON Ha MHTEpBalie (0€3 J0oKa3aTeNbCTBRA).

32. Teopema Koru (060011eHHast popMysia KOHCUHBIX TTPUPAIICHUH ).

33. IlepBoe u BTOpOE npaBuiio Jlonurans.

Bropoii cemecTp

1. Texkymii KOHTPOJIb YCIIEBAEMOCTH

CopaepixaHue caMOCTOSATEIbHOH PadoThI

Pemenue 3amay Ha npumenenne Gopmyi Teiinopa u MakiopeHa.
UccnenoBanue rpadukoB PyHKITUN U OTHICKAHUE SKCTPEMAIbHBIX 3HAUCHUH.
HuTerpupoBanne pa3indHbIX KIacCOB (PYHKITUH.

Boruncienue onpeneneHHbIX HHTErPAJIOB; PEIICHHE 3a]]a4 Ha IPUMEHEHNE
OTIPEJICTICHHBIX HHTETPAJIOB.

HccnenoBanre HECOOCTBEHHBIX MHTETPAJIOB HA CXOJIUMOCTb.

Pemenue 3amay no reopunt PyHKIIMOHAIBHBIX PSAIOB (00J1aCTh CXOAUMOCTH
(GYHKIMOHAIBHOTO PsAJla; paBHOMEPHAS CXOAUMOCTbD; CTETICHHBIC PSI/IbI).
@opMbI POBEAEHUS CAMOCTOSATEIBLHOI PadoThI:

- TOMAITHUE 3aaHus (M3ydeHHE JTUTEPATyPhI 10 TeMaM, pelieHrne TPUMEPOB U
3a7a4);

- Hanucanue pedeparos;

- IOATOTOBKA K KOHTPOJIBHBIM paboTaM.

®opMBbI KOHTPOJIA CAMOCTOATEIbHOM PadoThI:

- MpOBEpKa U cobeceI0BaHue TI0 pe3ybTaTaM BBIMIOJHEHUS JOMAIIHUX PaboT;
- IPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX PadoT;

- oO0cyxaeHue pedepaTos.

TunoBbie BapuaHThI pPy0esKHbIX KOHTPOJIbHBIX PadoT
Bapuanm 1.
1). ITonb3ysichk paznoxenueM mo ¢popmyse MakinopeHa, HAUTH

1 _ sinx
lim —(Cojx)

x—0 X

2). IocTponTh rpaduk GYHKUHH y=/x> +x+1+x* —x+1.

dx
3). Haiitu I = .
J.x+\/xz -x+1

2
4). Haittu [ = ICOS al

dx.

sindx
5). BriBecTr pekyppeHTHYO (1)0pMy11y JUIA BBIYMCIICHUS UHTErpaia

= dx (n>2).




Bapuanm 2.
1). Berancnutb UHTETpalibl

a) J' _dx
> xvx? -1
g

2). C moMoMmIbio ONpeIeICHHOTO HHTETpasia HalTH Mpeaen

lim — (‘/1+ +‘/1+ +ot, [1+= )

3). Haiitu toiomanb (GUrypsl, 3aKIIFOUEHHOM MEX Ty apadojlaMu y = 4x°, y = L

1
0) Ix-aragxdk.
0

U IIpsAMOU y =2.
4). Haiitu qyiuHy TUHUKA  p(x) = J-»\/cos2t dt, 0<x< % .
0

dx

+00
}[\/)C3 +x

5) HCCHGI[OB&TB CXOAUMOCTDb MHTCTPaJIa

Bapuanm 3.
1). UccnenoBath Ha CXOUMOCTb PSJIbIL:

2 1 (n+1)"
0 () v RS 0T

1) = n +5

2). Onpenenutb 0071aCTh CXOAUMOCTH (YHKIIMOHAIBHOTO psiia Z 1(2 x J .
=n+1\2x+

> COSnX
. UccnenoBath Ha aOCONIOTHYIO

3). Haiitu 061acTh CXOAMMOCTH psifa Y,
n=1 NN

CXOOUMOCTB.

0

4). loka3zaTb paBHOMEPHYIO CXOJIUMOCTb psiia 21 —
n=l1 +n'Xx

0<x<+00.

5). Hanucatp pa3nokeHue B CTEIEHHOM Psii OTHOCUTENIBHO X (PYHKIIUU
X

(1-x)1-x%)"
3. IIpomeskyrouHasi aTTecTamus

Bomnpocs! k 3k3ameny (JieTHss ceccusi, 1 Kypc)

1. ®opmynsl Teinopa 1 MakiopeHa ¢ ocTaTouHbIM ujieHOM B opme [leano.

2. ®opmymna Teitnopa ¢ ocTaTouHbIM ujieHOM B opme Jlarpanxa.

3. Paznoxenue anemeHTapHbix GpyHkiuil o Gpopmyne Makiopena.

4. HeobxonrMMoe U TpH JOCTATOUHBIX YCIOBHS JIOKATBHOTO SKCTPEMYyMa.

5. Bemmyknocte rpaduka QyHKuH. JlOCTaTOYHOE YCIOBHE BBITYKIOCTH
rpaduka GyHKIHIH.

6. Heobxoammoe 1 Tpu 1OCTATOYHBIX YCIOBHS TOUKHU Meperuoa.

7. AcumnTothl rpaduxa dysHkuuu. HeoOxoaumMoe U AOCTaTOYHOE YCIOBHE
CYILLIECTBOBAHMS HAKJIOHHOW aCUMITOTBHI.



8. IlepBooOpa3nass u HeompeneneHHbIM uWHTerpaid. (OCHOBHBIE CBOWCTBa
HEOIPEAEIEHHOT 0 MHTErpaia. 3aMeHa IEPEMEHHON B HEONIPEAECIIEHHOM UHTErpaJIe.
@opMysia UHTETPUPOBAHUSA 110 YACTSIM.

9. Omnpenenenneiii uHTerpan Pumana. Hewnterpupyemocte no Pumany
HEOTpaHWYEHHOU Ha oTpe3ke QyHKUMU. BepXHsis U HUXKHSSI HHTETpalbHbIe CYMMBI
HapOy, ux cBoictBo. OcHoBHas gemma J[apOy.

10. HeoOxoaumpble U JOCTATOYHBIE YCIOBHUS MHTEIPUPYEMOCTH (DYHKIMHU TIO
Pumany. Teopema 00 MHTErpHpyeMOCTH HeENpepbIBHON (QyHKuuu. Teopema 00
WHTETPUPYEMOCTH MOHOTOHHOU (hyHKITHH.

11. CpolicTBa OnpeeIEeHHOr0 HHTErpaa.

12. OueHkW OINpEAEICHHBIX HWHTErpajoB, HHTETPUPOBAHUE HEPABEHCTBA.
[lepBas popmyna cpeHero 3Ha4ECHHUS.

13. NHTerpan ¢ nepeMeHHbIM BEpXHUM npeaesioM. [IponsBoanas naTerpana no
nepeMeHHoMy BepxHeMy Tipeaeny. @Dopmyna Heiorona-Jleitonuia. 3ameHa
IIEPEMEHHOM 10| 3HAKOM OIIPEIeJICHHOTO uHTerpaia. [lpaBuiio uarerpupoBanus no
4acTsIM ISl OIIPEJEIICHHOI0 NHTETPaJIa.

14. OcTaTounslii uneH ¢hopmyssl Telaopa B HUHTErpadbHOM opMme.

15. HepaBenctBo FOHra, HepaBeHcTBa ['enpaepa 1 MUHKOBCKOTO IJI1 CYMM H
VHTETPAJIOB.

16. MHUurerpan Crunrtbeca. Heobxomumoe ©  J0CTaTOYHOE  YCIOBHE
unrerpupyemoctd Gpynkiuu no Ctuntbecy. OyHKIUM OrpaHUUYCHHOW BapUallvu.
CaoiicTBa nHTerpana Ctuirbeca.

17. IlpunokeHus: ONpeaeICeHHOTO HHTErpaia:

- BBIUHCIICHUE TUIOMIAJICH: KPUBOJIMHEMHOW Tpareuuu; KPUBOJIMHEWHOU
Tparelyy, KOTJ1a BEpXHs IPaHULA 3a/1aHa B TapaMETPUYECKOM BUJE; IIOIIAb B
MOJISIPHBIX KOOPJAWHATAX;

- JUIMHA JyTW KPUBOW; MJIMHA OYrM KPUBOW, KOTrJAa KpUBas 3ajlaHa B
[apaMeTpUYECKOM BUE; JJIMHA YT KPUBOW, B TIOJISIPHBIX KOOPAUHATAX.

18. HecobcTBeHHBIE MHTETpaNIbI TIEPBOro M BTOporo poja. Kpurepuit Kormm
CXOJMMOCTH HECOOCTBEHHBIX MHTErpasioB. AOCOIIOTHAs U yCIOBHasi CXOAMMOCTh
HECOOCTBEHHBIX MHTETPAJIOB.

19. Ilpu3Haku CXOIUMOCTH HECOOCTBEHHBIX MHTETPAIOB (OOIIUN M YACTHBIM
MIPU3HAKKU CpaBHEHUS; Tpu3HaK AOens-Jupuxiie). 3aMeHa nepeMeHHON Mo 3HAKOM
HECOOCTBEHHOTO HHTErpajia; HWHTErPUPOBAHUE MO YacTSIM HECOOCTBEHHOIO
WHTETrpana.

20. T'maBHOe 3HaueHHE HECOOCTBEHHOro0 WHTerpaisa. WHTerpupyemMocTb
¢bynkuuu no Komm.

21. YucnoBoil psia, CXOOAUMOCTh MU PACXOJUMOCTh. ['apMOHMYECKHH pS.
Heobxoanmoe ycnoBue CXOOAUMOCTH psiga. ApudmMeruyeckue AeHCTBUS €O
cxomssmumucs pagamu. Kpurepuii Komm cxoguMocTi 4MciaoBoro psiaa.

22. llpusHaku cpaBHeHUs YUCIOBBIX psanoB. [Ipusnaku JlamamGepa u Komm
CXOJMMOCTH psJa.

23. AGcomtoTHas U YCIOBHAsI CXOAUMOCTD psifa. [lepeMecTuTenbHbIN 3aKOH TSI
abcomoTHO cxomsamerocs psiga (0e3 gokasarensctBa). [lpusnak JleiOauia



CXOJAMMOCTH 3HaKo4epeaytouerocs psaaa. [lpusnax dupuxie (6e3 qoka3aTenbCcTBa).
[Ipuznak AGens.

24. @OyHKUMOHANbHBIE IOCIEAOBATEIBHOCTH U psabl. lloroueunas wu
paBHOMEpHAs CXOAMMOCTh MOCJIEI0BATEIbHOCTEN U PSIIOB.

25. Kputepuii Ko paBHOMEpHON CXOIMMOCTH HOCJIEI0BATEIBHOCTU U psfa.
Heob6xomumoe yciaoBue paBHOMEpHOU cxoauMocTH psiia. [Ipusnak Beliepmitpacca
PaBHOMEPHOM CXOAUMOCTH (PYHKIIMOHATIBHOTO psija.

26. Teopema 0 HEMPEPBHIBHOCTH CYMMBI (TIpeaenbHON (QYHKIHMK) PaBHOMEPHO
cxopserocs psina (pyHKIIMOHATBHON TOCTIEI0BATEIHHOCTH).

27. Teopema 00 HHTETPUPYEMOCTH CyMMBI (TTpeIeIbHON (DYHKIIMN) paBHOMEPHO
CXOJISIIErocs Ha OTpe3ke psiaa (PyHKIIMOHATHHON OCIEA0BATEIBHOCTH).

28. Teopema o npuddepeHmupyeMocTd CyMMBblI (NIPEAETHHOW (PYHKIIHH)
CXOJSILErocs Ha oTpe3ke psiaa (PyHKIIMOHATHHON OCIEI0BATEIBHOCTH).

29. Crenennslie psansl. [lepBas Teopema AGens. Pannyc u muHTEpBai cX0quMOCTH
CTENEHHOro pspa. Teopema o paauyce CXOOUMOCTH CTENEHHOro psaa. Dopmyisl
JUISL BBIYMCIIEHUS PaInyCca CXOAUMOCTH CTEIIEHHOIO Psa.

30. Bropast reopema Abens.

31. ®yHkuMs, aHAIUTUYECKAass B TO4YKE. ENWHCTBEHHOCTH ITPEACTABIICHHUS
aHAJIMTUYECKOW B TOYKE (YHKUIMU CTENEHHBIM psAAoM. Teopema O MOWIEHHOM
¢ depeHIIMPOBAaHUM U UHTETPUPOBAHUM CTEIIEHHOTO psija.

32. Pangel Teiinmopa m Makinopena. HeobxoauMoe W AOCTaTOYHOE YCJIOBHUE
pa3NoKUMOCTH  (yHKUMM B  creneHHoW  psa. Ilpumep  OeckoHEYHO
mupdepeHurpyemMoil pyHKIIMU, HE SBISIIOUIEHCS aHaIUTHYecKoi. PasnoxeHue B
psaa MaksopeHa HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIUH.

Tpernii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

Coaep:xaHue caMOCTOATEILHOI padoThI

1. Brrurcienre NOBTOPHBIX U JBOMHBIX MPEIEIIOB.

2. UccnenoBanne pyHKIMIA MHOTHX NTEPEMEHHBIX Ha HEMPEPHIBHOCTD.
HudbdepenuupoBanue GyHKINUN HECKOIBKUX MTEPEMEHHBIX.

3. Pemenue 3amay Ha ricniofib3oBanue Gpopmyiibl Teitnopa mis GyHKImiz
HECKOJbKHX MEPEMEHHBIX.

4. HaxoxeHue 3KCTpeMyMOB (DYHKIIMI HECKOJIBKUX MEPEMEHHBIX (0€3yCI0BHOTO
U YCIIOBHOTO).

5. Pemienue 3a1a4 Ha 3aMEHY NTEPEMEHHBIX.

6. Beluucienue KpaTHbIX HHTETPAJIOB.

®opMbI NIPOBEICHUA CAMOCTOATEIbHON Pa0dOThI:

- TOMAIIHUE 3a7aHus (U3y4YEeHHE JIMTEPATypPhI [0 TEMaM, PELIEHUE IPUMEPOB U
3a/1a4);

- HarrcaHue pedepaTos;

- IOATOTOBKA KYPCOBBIX paboT;

- IOATOTOBKA K KOHTPOJIbHBIM paboTam;

- IOATOTOBKA K 3K3aMEHY.



@opMbI KOHTPOJISI CAMOCTOATEILHON PadoThI:

- IpOBEpKa U co0ece0BaHuE M0 pe3yabTaTaM BbINOJHEHUS JOMAIIHUX padoT;
- IPOBEJCHUE U MPOBEPKA KOHTPOJIbHBIX PadoT;

- o0cyxaeHue pedepaTos;

- IPOBEPKa U 00CYKJIEHHE KYPCOBBIX PabOT;

- IPUEM DK3aMEHOB.

TunoBble KOHTPOJIbHBIE PA0OTHI

Bapuanm 1.
1). Haittu limlirtgylu(x,y) u linbllimu(x,y) ,ecmu u(x,y)=log (x+y), a=1, b=0.
y—b x—>a

x—a y—>

x+
2). T[ToKkasatk, 9T0 IPH x —> 0,y —>0 QYHKIHSA z=>—2 MOKET CTPEMHUTBCS K

mobomy nipeaeiny. [lpu kakom npuOIMKEHUN TOYKH (x,y) K TOUke (0,0) limz =3,
limz=2, limz=1, limz=-2 ?
3). Hatitn dz, ecnmu z= f(u,v), T u=In(x" —y*), v=xp°.
4). BerauciuTh NpHOMmKEHHO (1,02)% - (2,03)%.

X

5). Haiitu yron Mexay rpagMenTaMu QyHKIMH [ = ————— B TOYKax

X“+y +z

A(1;2;2) m B(-3;1;0).

6). Hatitu nmponsBoanyto pyHKIMU f =zy’z® B Touke M(3;2;1) 1o
HarpaBJICHUIO BekTopa MN , rae N(7;5;1).

Bapuanm 2.

1). lokazaTh, 4TO €ClId YpaBHCHUEM f(x—az,y—bz)=0,TOe f(u,v)-
muddepennupyemast GyHKIUS, a,b- TOCTOSIHHBIC, OTIPEEISACTCS
mupdepenunpyemas GyHKUUS z(x,y), TO OHA YAOBIETBOPSET YPABHEHUIO

oz oz
a-—+b-—=1.
Ox oy
2). IlpeoGpazoBaTh ypaBHEHHE, BBOJISI HOBbIC HE3aBUCHMBIC TIEPEMECHHBIC 1,V :

0: %)
x-—Z+y-—Z=£, u=2x-z", y=-2.
ox oy z z
3). Haiitu ycnoBHBIN SKCTpeMyM QYHKIIUH = x° —y° OTHOCHTEIHHO
YpPaBHCHHUA CBsA3ZH  2x—y—3=0.
4). I3MeHUTh NOPSAAO0K HUHTETPUPOBAHUS B IOBTOPHOM MHTETPAJIe
0 Zm
[av [f@xyax.

-1 2

1=y
2. IlpoMekyTOYHAA aTTeCTALUS
Bomnpocs! k 3k3aMeHy (3UMHSS ceccusi, 2 Kypc)

1. [Ipenen nocnenoBaTeIbHOCTH TOUYEK IPOCTPAaHCTBA R". JleMMa 0 cXOquMOCTH
MOCJIEAOBAaTEILHOCTH  TOYEK B  MpocTpaHCTBe  R".  DyHJIaMeHTalbHas



MoCle0BaTebHOCT,  TOYEK B R". Jlemma o  ¢dynaamentambHON
nocaeaoBaTenbHocTU. Kputepnii Ko cXoaquMocT nociie1oBaTeIbHOCTH TOYEK
npoctpancTBa R". Teopema bonbpnano — Beliepmrpacca.

2. Ilpenen ¢yHkIMM n mnepeMeHHbIX B Touke no ledne m mo Komwu;
HKBUBAJICHTHOCTh O3TUX oONpelneieHud. ApudMeThyeckue oOrepanuu  Haj
GyHKUIUSIMH, UMEIOIIUMU Tpejie. beckoHeuHo Maible PyHKIIMU N IEPEMEHHBIX.

3. Kpurepuit Ko cymiectBoBanus npezaena GyHKIMHA N IEPEMEHHBIX B TOUKE.

4. TloBTOpHBIE Npeaeinsl. Teopema o CyliecTBOBAaHUM TOBTOPHOT'O NPEIENa .

5.HenpepbiBHOCTh ~ ()yHKIMH  HECKOJBKHX  IEPEMEHHBIX B  TOYKE.
ApudmeTnueckre ornepanuyu HaJ HempepbBHBIMU (pyHKuMsMu. HempepbiBHOCTD
cinoxHo ¢GyHkuuu. Teopema 00 YCTONYMBOCTH 3HAaKa HEMPEPHIBHOW B TOUKE
byaknun. Teopema 0 TPOXOXKIEHWU HEMPEPHIBHOW (PYHKIMU dYepe3 Jrodoe
IPOMEKYTOYHOE 3HAYEHUE.

6. Ilepas Teopema Beiliepmtpacca (00 oOrpaHu4eHHOCTH (QYHKIUH,
HENPEPHIBHON HA KOMITAKTE).

7. Bropas Teopema Beliepmitpacca (0 JOCTHKEHUH HETIPEPHIBHOW HA KOMITAKTE
GbyHKIMEH CBOUX TOYHBIX FPaHei).

8. PaBHOMEpHast HENIPEPHIBHOCTh (DYHKIIMK HECKOJIBKUX MEPEMEHHBIX. Teopema
Kanrtopa o paBHOMEpHOI HENMPEPHIBHOCTU (PYHKIIUH, HEPEPHIBHON HA KOMITAKTE.

9.Yactueie mnpousBoaHble, JuddepenmupyemMocts QYHKIUM HECKOIbKUX
nepeMeHHbIX.  TeopemMa O  CYyIIECTBOBAaHMM  YAacCTHBIX  MPOU3BOJHBIX
mupdepenuupyemoir B Touke ¢pyHkuuu. HenmpepbiBHOCTE nuddepeHuupyemMon B
touke ¢pyHkiuu. Jloctatounoe ycnoBue auddepeHupyemMoctd GyHKIIUN B TOUKE.
Juddepenunan GpyHKIUHA HECKOJIBKUX MTEPEMEHHBIX.

10. IuddepenumpoBanue cinoxHoil GpyHKunu. OTHOPOIHBIE PYHKIUU CTENEHU
p. Teopema Diinepa 06 ogHOPOAHBIX PYHKIMAX. IHBapHaHTHOCTH (DOPMBI IEPBOTO
mubdepennuana. [lpomsBognas mno Hampasienuto. [pamuent. Teopema o
IPOU3BOAHON (DYHKIIUH 110 HANPABICHUIO I'PaJUEHTA.

11. YacTHble MPOU3BOAHBIE BRICIINX NOPAIKOB. Teopema 0 paBEHCTBE YaCTHBIX
MPOU3BOAHBIX JABaXIbl AuddepeHimpyemMorr B Touke (yHkiuu. JloctaTounoe
yCIIOBUE€ PAaBEHCTBA CMEIIAHHBIX MPOWM3BOAHBIX (Ciay4yall GyHKIUH JBYX
MEepPEeMEHHBIX M ciydail (QyHKIMH n nepeMeHHbIX). JuddepeHmansl BhICIINX
HOPSIJIKOB.

12. ®opmyna Telnopa ¢ ocTaTouHbIM WieHOM B ¢Gopme Jlarpanxka. @opmyna
Telinopa ¢ octarounbiM wieHoM B ¢hopme [leano (6e3 nokazaTenncTBa).

13. Tlonstue nokanbHOro 3KcTpeMyma. HeoOxomumoe yciioBHE JIOKaJIbHOTO
KCTpEMyMa.

14. JloctaTouHOE YCIIOBUE JOKAJIBHOTO SKCTPEMYMA.

15.Ilondate ycioBHOro »skcrpemyma. Merton MHoxuTenen Jlarpanxka,
HEOO0XO0IMMOE YCIIOBUE YCIOBHOTO IKCTPEMYyMa.

16. JlocTaTouHbIE YCIOBUS YCIOBHOIO 3KCTPEMYyMa.

17. KacaTenpHas MI0CKOCTh; HOPMAJIbHBIN BEKTOP.

18.Ilonsitue GyHKIMHU, 3aJaHHON HEsBHO. Teopema 0 HESIBHOW (PYHKIUU st
CJIydasi a) OJJHOTO ypaBHEHUS C ABYMsI TIEPEMEHHBIMU; 0) OMHOTO ypaBHEHUS ¢ (n+1)
IIEPEMEHHOM.



19. HesaBuble QyHKIMH, oONpeAensieMble CUCTEMONW (YHKIIMOHATBHBIX
ypaBHeHu#. TeopeMa o0 CyIIeCTBOBAaHUM HESBHBIX (PYHKIUN, OMNpeaeasieMbIX
CUCTEMOU ypaBHeHUH (0€3 I0Ka3aTeNbCTBA); BBIYUCICHUE YACTHBIX MPOU3BOAHBIX
GyHKUMNA, HESBHO OMNPENEISEMbIX IMOCPEICTBOM CUCTEMbl (PYHKIIMOHAIBHBIX
YPaBHCHUU.

20.3ameHa TMEpEeMEHHBIX JUIs HESBHO 3aJaHHBIX (QYHKIUN: clydail OmHOU
HE3aBUCUMOM repeMeHHoM ( (a) mepexo/] TOIbKO K HOBOM IepeMeHHOM; (0) mepexon
K HOBOHM MEPEMEHHON M HOBOW (DYHKIIMM); CIydyaid HECKOJBKHX NEpeMEHHBIX ( (a)
Mepexo/i TOJNbKO K HOBBIM HE3aBHUCUMBIM TEPEMEHHBIM; (0) mepexo]l K HOBBIM
MIEPEeMEHHBIM W HOBOU (YHKIIUN).

21.CoOCcTBEHHBIC MHTErpalibl, 3aBUCAIIME OT MmapameTpa. Teopema o
HEIMPEPHIBHOCTH HHTETpaJia 1O TapaMmerpy. Teopema o auddepeHITupOoBaHUH
MHTErpaja no napamerpy (npasuio Jleitonuma).

22. JIBoiiHo# uHTerpai. Teopema 06 HHTErPUPYEMOCTH HEPEPHIBHOM (DYHKIIHH
JIBYX TIepeMeHHBIX (0e3 qoka3arenscTBa). CBOMCTBA NIBOMHOIO MHTErpasia. Teopema
O CpeaHEM.

23. IlpuBeaeHue JBOMHOTO WHTErpajga K TmoBTopHOMY ( (@) chyuai
npsMOYTOJIbHOM oOmactu; (0) ciaywyait obmactu Oojiee obmiero Buaa). JBolHOM
WHTErpali B NOJISIPHBIX KOOpJAUHATAX.

24. 3aMeHa IepeMEHHBIX B IBOTHOM UHTErpaie.

25.'eomeTpudeckre MPUIIOKEHUS JIBOWHBIX HMHTErPAOB  (BBIYUCIICHUE
IJIOIIA/IeH; BEIYKMCIICHHE 00bEMOB; BEIYMCIICHUE TIJIOIIA/IEH TOBEPXHOCTEH ).

26. Tpoitnoit wuuterpan. Ilepexogq K mMOBTOpHOMY uHTerpainy (6e3
JI0Ka3aTeIbCTBa). 3aMeHa MEePEeMEHHBIX (0€3 I0Ka3aTeNbCTBa); MWIMHAPUIECKas U
chepuueckasi CUCTEMbI KOOPJIMHAT.

27. KpuBonMHENHBIN HHTETpaN 1-ro poaa; ero CBOMCTBA.

28. KpuBonuHENHHbINA HHTETpal 2-ro poja; ero CBOMCTBa.

29. ®opmyna I'puna. BeryucieHue IIOMIAAEH C MOMOILIBbIO KPUBOIUHEHHBIX
WHTETPajoB.

30. He3aBUCUMOCTH KpUBOJIMHEITHOTO MHTETpaia OT IyTH UHTETPUPOBAHUS.

31. [ToBepxHOCTHBIN UHTErpa 1-ro poxa.

32. [IoBepXHOCTHBIN UHTETpa 2-ro poja.

33. Teopema I"aycca-OcTporpaackoro (6e3 10Ka3aTelIbCTBA).

34. OproroHaiibHas TpUroHOMeTpuYeckas cuctema. P @ypbe a1 abCoM0THO
MHTETPUPYEMON Ha [ 7, 7| pynkuum; psag Oypbe 1S 4ETHOM U HEYETHON (YHKIIUH.
Psan ®ypre B cirydae mpOU3BOJIBHOIO HHTEPBAIA.

35. Cxomumocth psina Dypse s KycouyHO-IIankou (QyHkiuu (6e3
JI0Ka3aTeIbCTBA).

36. HepasenctBo beccens.

37. llpuznak [{unu (6€3 moka3aTeabCcTBa).

38.Cxomumocth psiioB Dypbe s (QyHKIUH, YAOBICTBOPSIONIUX YCIOBHIO
I'enbnepa.

39.Ilpubnuxenue  HENPEpPHIBHBIX  (DYHKIWN  TPUTOHOMETPUYECKUMHU U
anreOpanyecCKuMU MHOTOYJICHAMM.



40.MunumanbHoe cBoiicTBO koapduimentoB dypoe. PaBenctso [lapcesas.
[Nounennoe nuddepenurpoBanue u uHTErpUpoBanue psaaoB Oypee.

Bapuanrt pacuetrHo-rpadnueckoii padoTbl
(B paMKax caMOCTOSITeJIbHOM paboThI)
1. Haiitu npenens! cieayomux QyHKITAN:

. 243x-2 . 2+5x—4 . Vx+6-3 . -1
a) lim 222 ) lim 2222 p) lim 2 r) lim vx
x—00 Xx%2-1 x>—-1 x2%2-1 x—>3 x-3 x—oo X—1
. 1 1 . arcsin4x . 1
D lim(= -5 olm—7—= x lim(1l + 7x)x
: 3x-2 . ._sin3
3) 11m(3+ al ) n) lim (Vx+4—-+vVx—-3) K) lim ——
Xx—-5 x—4 x—4o0o x>0 X
y 1
2. Haiitu ogHocTtopoHHMe nipenensl pynknun — f(x) = —%=5 1opm X

3
Y U300pa3uTh 3CKU3 rpaduka 3T0il PyHKIUU B OKPECTHOCTH TOYKH X = 3 .

3. Jlausl 6eckoHeuHo manble yHkimu  a(x) = 5x% +2x° u

B(x) = 3x? + 2x3 nmpu x - 0. OnpenenuTs NOPAIOK MaJTOCTH OHOI
(YHKUIHMM OTHOCHUTEIBHO JAPYTOM.

4. HailTu TOYKH pa3phiBa CIECIYIOIMX QYHKIUN U 1300pa3UTh 3CKU3bI
rpa@uKoB ATUX (PYHKIMI B OKPECTHOCTH TOUEK pa3pbIBa:

A f) ==L 6)f(x)=—2— B)f(x)=—2 p)fx)=—

x2+43x 8r=1-2 x(x+4) 2¥-8
) . x+1, x<0
n) f(x) == e) f(x) =— x) f(x) =1{sinx, 0<x<m
ex+6 3x+2+1 2, x>T
_(ctgx,x <0 _ sin2x _ 1
3) f(x)—{ e* x> 0 n) f(x) = o K)f(x)—arctgﬁ.

Tembl KYPCOBBIX padoT

HuTerpupoBanue ApoOHO-paAIMOHAIBHBIX (QYHKITUH.
WuTerpupoBanne uppauoHaIbHbIX (YyHKIIAHN.
®opmyna Telnopa (caydail OTHOW U HECKOJIBKUX MEPEMEHHBIX ).
HuciioBbie psiabl.
O YHKINOHAIBHBIE PSAJIBIL.
CreneHHbIE psIbL.

7. Huddepennan  GyHKIIMM  HECKOJBKHUX  TNEPEMEHHBIX UM €ro
WCIIOJIb30BaHUE B MPUOIUKEHHBIX BEIYUCICHUSX.

8. JIBOVIHBIE HHTETPAJIBI.

AR e



9. ['eomeTpuueckre NpUIOKEHU JIBOWHOTO HUHTETPAIa.

10.  OmnpenesnieHHBIN UHTETPAL.

11. T'eomerpuyeckue NpUIOKEHHUS ONMPEIEIECHHOIO HHTErpaa.
12.  3ameHa nepeMEHHBIX.

13.  DOxcrpemyM pyHKIMM ( 6€3yCIOBHBIN ).

14.  YcioBHBIN SKCTpeMyM (YHKITUH.

15. HecoOcTBeHHbIE HHTETPAJIBI.

16. IlocrmemoBaTrenbHOCTh TOYEK B N-MEPHOM MPOCTPAHCTBE.
17. Teopus MHOXKECTB.

18.  Teopus nocienoBaTEeIbHOCTEN B IPOCTpaHCTBE R.

VII. MatepuajibHO-TeXHH4YECKOe 0O0ecreYeHne

Hayunast Oubnmoreka.
KomneroTepHslil Ki1acc ¢ JIMIEH3UOHHBIM TPOrPaMMHBIM 00€CIIEUEHUEM.
B03MOXHOCTB UCI0JIb30BaTh pecypchbl UHTEpHET (KOMIIBIOTEPHBII Kiacc,
noctyn B UHTepHET HEeHTp JUIsl CaMOCTOSATENbHOM paboThI).

VYyeonas ayautopus Ne 206 Hab6op yuebHoi1 mebenu,
(170002, TBepckas 00:1., r.TBeps, | 9kpaH,

CanoBblii iepeynoxk, A.35) IIPOEKTOP.

VYyebnas ayautopus Ne 7 Hab6op yueOHoit mebenu,
(170002, TBepckas 00:1., r.TBeps, | 9kpaH,

CanoBblii iepeynoxk, A.35) IIPOEKTOP.

VYyeonas aynqutopus Ne 205 Hab6op yuebHoi1 mebenu,
(170002, TBepckast 001., 1. TBepb, | F3KpaH,

CanoBblii iepeynok, a.35) MPOEKTOP.

Jlnst camocTosiTeIbHOM paboTHI.

KommbroTepHbiii Ha6op yueOHoit mebenu,
Kacc GakyapTeTa KOMIIBIOTED,
ITMuK Ne 251 (170002, MIPOEKTOP.

TBepckas 001, T.TBepb,
CanoBblii IepeyIox,
1.35)

VIII. Ceenenust 00 00HOBJICHMH pado4eil MporpaMMbl IMCHUILIHHBI



No OOHOBNIEHHBIN pazjen Onucanue Jlata u mpoToKoa

I.10. | pabouei POrpaMMbl | BHECEHHBIX 3acenaHusl
JTUCIUTUTUHBI U3MEHEHU I Kadeapsl,

YTBEPAUBIIETO
WU3MEHEHUS
1. 3. O6beM JUCIUILITUHBI Beinenenne 4yacos Or 29.10.2020
Ha IIPAKTUYECKYIO | roaa, mpoTokoi Ne 3
MOATOTOBKY YYEHOI'0 COBETa
dakynpTera

2. II. Conepxanue Breienenne 4vacos Or 29.10.2020
JTUCIUTUINHBIL, Ha MPAKTUYECKYIO | ToJa, TpoToKos Ne 3
CTPYKTYPUPOBAHHOE  TIO | IOATOTOBKY Y4EHOT'0 CoBeTa
TeMam  (pa3genaM) — C bakynpTeTa
yYKa3aHUEM  OTBEJICHHOTO
Ha HUX KOJIMYECTBA
aKaJIeMUYECKUX YacoB U
BUJIOB YUYEOHBIX 3aHITHUI

3. 3. O0beM TUCIUIUINHBI. N3menenns B Perienue

II. Conepxanue | yueOHblE  IUIaHBl U | HAYYHO-
U CITUTIIINHEI, OOHOBJIEHME  PA0OYUX | METOJIUIYECKOTO
CTPYKTYpPUPOBAaHHOE  TIO | MPOTPaMM NpPaKTHUK, | cOBeTa  (TMPOTOKOJ
temaM  (pasmenam) ¢ | pabounx nporpamm | Nel ot 09.09.20201.).
yYKa3aHUEM  OTBEJICHHOTO | AUCUMIUIMH B 4YacTd
Ha HUX KOJIMYECTBA | BKIIFOUCHUS 4acoB
aKaJIeMUYECKHX YacoOB M | MIPAKTUYECKON
BUJIOB YUEOHBIX 3aHITHUI MOJITOTOBKH.

4. 4. [manupyemele N3menenus B Pemenue
pe3yabTaThl OOyYEHMS 0 | yueOHblE TUIAaHBI U B | HAYYHO-
JTUCLUTUIAHE, paboure  MPOrpaMMbl | METOIUYECKOTO
COOTHECEHHbIE C | AMCUMILIVH, coBeta  (IIPOTOKOI
TJIAHUPYEMBIMU bopMUpyrOIHX No6 o1 02.06.2021 1.)
pe3yJbTaTaMu  OCBOCHHS | HOBbIC/U3MEHEHHBIE
o0OpazoBaTeIbHON KOMIIETEHITUN B
MPOTpaMMBbl COOTBETCTBUU C

PUKA30M
Muno6pHayku Poccun
or  26.11.2020 .
Nol1456.

5 I.  Awnvoranms. IV. N3meneHus B [Iporokon Ne 7
OneHOuHbIE ~ MaTepualibl | yueOHbIE TIJIaHbI U B 3acellaHusl  Y4E€HOro
JUIS. TIPOBEJICHUs TEKylel | pabouune mporpamMmmbl | coBeta ot 30.12.2021
u MPOMEKYTOUYHOH | TUCHUIUINH, roja
aTTeCTallu (bopMHUpYIOITUX

HOBBIE/ U3MEHEHHbBIE
KOMITETEHIIMH B




COOTBETCTBHH C
IpUKa30M
Muno6puayku Poccun
oT 26.11.2020 r. Ne
1456

V. YVuebHo- Buecensl Or  29.09.2022
METOJIUYCCKOE U | UBMCHCHMUS B | ros1a, mpoTokosr Ne 2
nH()OPMAITMOHHOE MIPOrpaMMHOE YYEHOTO coBeTa
oOecrieueHue, obecrieueHue daxynbTera
HEO0O0XO0IMMOE JUTSE
MIPOBEICHHUS MPAKTUKA

2) IlporpammHoe
obecrieueHue

VIL MarepuainbHo- Bnecensl Or  29.09.2022
TEXHUYECKOE 00SCIICUCHUE | M3MCHECHHS B | rosia, mpoTokoy1 Ne 2

MaTepHaIbHO- YYEHOT O coBeTa
TEXHUUYECKOE (dakybTeTa
obOecrieucHme
ayIUTOPHI
I. AgnoTanus N3menenune Or 04.05.2023
KOJHWYECTBA 3a4ETHHIX | roja, MPOTOKOJI
3. O0BEM ITUCIUTUINHBI € IMHUIL Nell YYEHOTO

II. Coneprxanue
JCHUATUTAHBI,
CTPYKTYPHPOBAHHOE 1(0)
TeMam (paznenam) c
YKa3aHWEM OTBEICHHOTO Ha
HUX KOJIMYEeCTBa
aKaJeMUYCCKHX YacoB U
BUJIOB YUEOHBIX 3aHATUIN

coBeTa ¢akyibTeTa

VIL MarepuanbHo-
TEXHUYECKOE 00ECIICUECHUE

Brecennl
M3MCHCHHUS B
MaTepHuaIbHO-
TEXHUYCCKOE
oOecrieucHue
ayIUTOPH

Or 22.08.2023
r., nporokon Ne 1
3acellaHus Y4YeHOTO
coBeTa ¢akynbTeTa




