MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanusi Poccuiickoit denepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

duznueckuit paKyabTET

YTBEPXJEHO:
Jlexan ¢uzndeckoro GaKyapTeTa
C.H. ®unnumMoHoB

O1ieHOYHBIE MaTepUaIbl 1O AUCITUTUTMHE
MaremaTu4ecKkuili aHaJIM3
0 HAIIPABJICHUIO TTOATOTOBKHU
03.03.02 ®usuka
HamnpasnennocTs (ipoduiib) MOATOTOBKH:
«MennuuHckas 1 Omosornyeckas pusnka
dopma o0yueHus

Ounasn

Kpanmudukanms
bakanasp

I'on npuema
2025

COI''TACOBAHO:
PykoBogutens OI1
B.I1. Jemkun

[Ipencenarens YMK
O.M. CrocuHa

Tomck — 2025



1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHMSI TUCIMUIUIMHEI ABISICTCS (POPMUPOBAHUE CIIEAYIOIINUX KOMIIETECHIIUI:

OIIK-1 CnocoGen mpuMeHsTh 0a30BbIE 3HAHUS B 001AaCTH (PU3MKO-MATEMaTHYECKUX U
(unm) ecTecTBEHHBIX HAYK B cepe cBoel mpodecCHoHaAIbHOM AeITebHOCTH.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHIIUH:

NOIIK 1.1 3Haer OCHOBHBIE 3aKOHBI, MOJIEIM M METO/bl WCCIEAOBAHHS (HU3NIECKUX
MPOLIECCOB U SIBJICHUI

2. OneHo4Hble MaTepHuaJibl TEKYIIEI0 KOHTPOJS U KPUTECPHUH OLICHUBAHUSA

DneMEeHTBI TEKYIEro KOHTPOJIS.

[To nucnunnmne «MareMaTu4ecKuil aHaIN3» NPEeayCMOTPEHO MPOBEAECHUS KOHTPOIbHBIX
paboT, caMOCTOATENbHBIX padOT, MHANBUIyaJIbHBIX pa0OT, KOJJIOKBUYMOB IO JIEKLIHOHHOMY
MaTtepuaiy, BbinojgHeHus nomamHux 3aganuil (MOIIK 1.1). Pesynbrar Tekyuiero KOHTpOJIs
¢ukcupyercs B hopMe KOHTPOIBHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

Tembl NpaKTHYECKUX 3aHATHH:

1 cemecmp.

1. KomGunatopuka u 0unom HeroToHa.

2. MuoxectBa. Onepanyu HajJi MHOKECTBAMU

3. Oro6paxenune, pynkius. O6pa3, mpoodpas

4. Tloctpoenue rpadukoB GYHKIUA dIEMEHTapHBIMU cpeacTBamMu. (OCHOBHBIE
aIIeMeHTapHbIe QYHKITHH.

5. Kommoswurust ¢pyHkumid, oopatHas QyHKIus

6. UucnoBble MHOKECTBA. TOYHBIE TPAHU.

7. IlapameTpuueckue KpuBble — GYHKIIUHA U HE QYHKITHH

8. MeTon MaTeMaTH4eCKON MHITYKIIMHU

9. MeToa maTeMaTU4eCKOW MHAYKIUH.

Camocmosamenvhnan paboma Nel: MHOXKECTBa, OTOOpaKCHUS, MATEM. UHIYKITHSI.

[IpuMepHBIil BapHaHT CaMOCTOSATEILHON paboThI 1:

BAPHAHT 30
. Hokazats: : + 3 + 7\‘ +...+ 2=} =3- 2{“3./1 eN
2 2 2 2 2"
2. Jlokazars 1o onpeaeneHnio, 410 uid Jioux mHoxects A, B, C sepHo
ABUC)c((AVUB)\O)\(ANB)
3. Mocrpours rpadux 1 3a1a16 0TOOpakeHne [ . ABAAETCH JIN ITO OTOOPWKEHHE HHBEKLIMEIH,

ciopwexumeii? fix)=vT1—x. Haitru f(R). /'([-3:0)).
4. Bapatk fog gof,econ g:R—- R, glx)=2x.

10. IIpenen nocnenoBaTeNnbHOCTH — ONPEACIICHUE

11. IIpenen mocnenoBareabHOCTH No58-66 u3 3amaunuka JleMunoBuya ¢ pazoopom

12. Haxox/ieHre IpeiesioB ¢ UCIIOIb30BaHUEM TeopeM 00 apu(METHUYECKUX JAEHCTBHUIX
13. Haxoxnenue npeaenos. T. 0 Tpex MOCiIe10BaTEIbHOCTSX.

14. Tlpenen moHOTOHHOI nocnenoBareapbHocTr. Yucino e. Kpurepnii Komm.

15. Konmponvnaa paboma Nel. IIpeden nocnedosamenvrhocmu

ITpumepHbIil BapHaHT KOHTPOJIBbHOM paboThl Ne 1:



BAPHAHT 29
1. Jloxasats 1o onpesenennio: lim| If)"' ‘ =10 WK lim ' —n =+
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16. Ilpenen pynkunu — onpenenenus Komm u I'eiine
17. Pa3znuunbie BUBI IPEIEIIOB

18. Haxoxnenue npenenoB GyHKIUHN (IepBbIi 3aMevyaTeIbHbIN npeaen)
19. Haxoxxnenue nipeaenoB GyHKIMI (BTOPOM 3aMedaTebHbIN TTpeaes)
20. O-cuMBoOJIHKA.

21. HenpepriBHOCTB. TOYKHM pa3priBa.

22. Konmponovnasa paooma Ne2. Ilpeoen u nenpepovienocms (pynkyuu
[IpumepHbIil BapuaHT KOHTPOJIbHOU paboThl Ne 2:
BAPHAHT 25

1 Jlokasars no onpeaencuuio: lim 37" =«
o
+x) ) Vox -3
hm| =) 3.1im - =
-X) ety —78
sin x , : \-1 .
4. lim =7 5. im(cosx) '+ =7
x-»l)

0 5in 3x —sin Tx
6. Jlokasars: npu x —>+0x” +xIn"x~x".

7. Touxw paspwisa, nx pox: f(x) =(x* —=9)- (x* —2x-3)

23. [Tpou3BoiHAs — 11O ONPEIECICHUIO.

24. Tlepsoiii muddepennnan. Kacarenpuas. Texauka auddepeHIImpoBaHusl.
25. Texnuka nuddepeHunpoBanus.

26. ITpaBuiio Jlonmrans.

27. lp. Jlonurans.

Camocmoamenvnaa padoma No2: npou3BoaHas U npasuiio Jlonurans
[IpumepHBIil BapuaHT caMOCTOSATeTbHOU paboThl No 2:

tg(x)—sin(x)

1. Beruucnuts npenen no npasuiy Jlonurans: lim 3
x—0 X
sin(x)

2. Haiitu npousBoanyto oT pyHKIuuU: f(x)=(2—cos(x))

28. ®opmyna Telinopa

29. VccnenoBanue GyHKUUU — IPEAEibl, TOUKH pa3pbiBa, aCUMIITOTHI HA rpaduke

30. UccnenoBanue GpyHKIUN — UCIIOJIB30BaHUE IEPBOM U BTOPOM MPOU3BOJHOM

31-32. UccnenoBanue QpyHKIMM U MapaMeTpUIECKUX KPUBBIX, TOCTPOCHHUE UX I'Pa(UKOB.
[IpuMeHeHMe K pelIeHnIo 3aJau Ha HauooJiblee, HaMMEHbIIee 3HAYCHHE.

Huoueuoyanvnaa paboma Ne 1: nocmpoenue zpaghurka gynkyuu, napamempuieckoi
Kpueoil, 3a0aua Ha IKCMpemym.

[IpumepHsbIil BapHaHT MHIAMBUAYaTbHON paboThl Nel:




BAPUAHT 11.

1. 3agath M uccienoBath (YHKIUH, HOCTpoMTh uX Tpaduku: 1) y=x+x’ -1,
2) y=sin(x)—In(sin(x)). Ha ogHom rpaduke BbIOpaTh TOUYKY, HOCTPOUTH TpadUK MHOTOUJICHA
Telmopa BTOpOro nopsiika B 3TOM TOUKE.

2. [TocTpouTh KPUBYIO, 3aJJAHHYIO TAPAMETPUIECKH, IPOBEIS UCCIIEIOBAHNE C TOMOIIIBIO
MPOM3BOIHBIX: x = (£° +6t+5)/3,y = (£ —54)/2t

3. Haittu na runepGone x*/2 — y* = 1 toury, Gumkailmyio K Tou-
ke (3:0).

BapuanTs! nnauBuayanbHoi pabotel Nel pacnosioxkeHsl B Kypce
https://moodle.tsu.ru/course/view.php?id=27893

2 cemecmp.

1. HWarerpupoBanue mnpocTedmux (yHKIUH, METOA MOJBEACHUS IOJA  3HaK
muddepenimana.

2. VluTerpupoBaHue Mo 4acTsIM.

3. UHTerpupoBanue paloHaJlIbHbIX ApoOei.

4.VlaTerpupoBaHue paloHaIbHBIX IpoOeit, MeTor OCTporpaickoro.

5.MuTerpupoBanne uppaoHaIbHbIX (YHKIIHUHA.

6.IToncranoBku YeOnimesa u Ditepa.

7.MHTErpUpOBaHNE TPUTOHOMETPUUECKUX (PYHKIIUH.

8.MuTerpupoBanue pa3inyHbIX PyHKINUNA — TOArOTOBKA K KOHTPOJIBHOM padoTe.

9. Konmponvuasa paooma Ne3. Heonpeoenénuutii unmezpa.

[IpumepHbIe BapuaHThl KOHTPOJIbHON paboThl Ne3:

BAPHAHT 27. BAPHAHT 20
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10. Ompenenéunblii unTerpan. MHrerpanbHble cyMMBbl, cyMMmbl [J[apOy, ompezneneHue
onpeenéHHOro HHTErpasa.

11.3ameHa nepeMeHHBIX ¥ HHTETPUPOBAHUE TI0 YACTSAM B ONPEACIEHHOM HHTErpaJie.

12-13. [Ipunoxenus onpeaes€éHHOro HHTerpaia — JJIMHA AyTH, II0a1b, 00BEM,

(bU3UYECKUE TPHIIOKCHUS.

Hnousuoyanvnaa padooma Ne2: Buiuucnenue u npunodxcenus onpeoesieHHO20
unmezpana.

Bapuants! nnauBuayanbHoi paboTel No2 pacmonoKeHbl B Kypce

https://moodle.tsu.ru/course/view.php?id=25648

14. Ilpenen ¢pyHKIMM MHOTHX NepeMeHHBIX. [luddepenunpoBanue.
15. duddepennupyemMocts (yHKIMH MHOTHX NepeMeHHbIX. KacaTenpHasi MIOCKOCTb.
IIpon3BoHas 10 HAIIPABIICHUIO.



https://moodle.tsu.ru/course/view.php?id=27893
https://moodle.tsu.ru/course/view.php?id=25648

16. Iuddepentman. AuddepeHinpyeMocTs CI0KHONU QyHKIINH.

17. IlpousBoansie u auddepennuanst Beiciux nopsako. @opmyna Teitnopa.

18. DkcTpemyM (QyHKIIMKM MHOTUX MTEPEMEHHBIX.

19. 3ameHa nepeMeHHBIX.

20-21. HesBHBIE GYHKOUHM — Teopema CyliecTBoBaHus, auddepeHnupoBanme,
paznoxenue o popmyiie Teitmopa, 3a1a4u Ha SIKCTPEMYM.

22. YCIIOBHBIN 3KCTPEMYM.

23. Konmponavuas paooma Ne 4. @ynukyuu MHO2UX NEPEMEHHDIX.

[IpumepHbIil BapuaHT KOHTPOJIbHOU padoTsl Ne 4:

L. Myers f= f(x,v.2), .\'=usin\'."=ucosv.:=u:, Haite £, (1,0). df(1,0).

. ’,
2. Jlna xamzaoii pyusunn = = (X, ), 38201011 HeABHO ypasHenueMm =7 + Xy —xz2 — 1 = 0 npu

x=0,y =1, naitm d=(0,1) w z,,(0,1).

- 2 > 2
3. Paznownts pynxkumio f(x, )= yIn(1+x“) B okpecraoctn Toukn (0,0) no popmyne Teiizopa a0 4-ro
NOPAJAKa BKIIHOMHTCIILHO,

4. Hanucars ypaBHEHHE KacaTe/bHOH NA0CKOCTH H HOpMaH K rpaduky (yHKUMH
. bl
S(x,y)=xy+In(l1+x°) srouke (0, 1, 0). B xakux Toukax rpaduka kacatensHas napanieibHa

naockocrn X+ y+2z=07?

> 2 T . =
5. Haitru npowssoanyio Gpynkunn f(x, V) =xy+ ¥+ x~ 8 nanpasnenun [ =1 — j . Haiitu rpaament

yroit pyrxunn B rouke M, (1,1).

3 3
6. Uccnenosats Ha IKCTpeMyM QyHKIHIO = =X~ — 33XV + V",

» 3 2 2
7. Burucants npulIHKeHHO ¢ NOMOLLIO Nepsoro Andieperumana '\/0.99 +2,1°+2,98

24. Yucnossle psaapl. HemocpeacTBeHHOe cymMmmMupoBanue, kputepuit Koiu, npusHaku
CpaBHEHUS.

25. llpusnaku Jamambepa, Ko, Maknopena-Komu, Paate, "aycca.

26. CXoIuMOCTb MTPOU3BOJIBHBIX PSIOB. AOCOIOTHAS U YCIOBHASI CXOIUMOCTb.

27. PaBHOMEpHas CXOJUMOCTh IIOCIIE0BATEIBHOCTH U PSa.

28. Jlocratounsie npusHaku BeiepmTpacca, Adens u upuxie.

29. Onpenenenue 00IacTU CXOAUMOCTH (DYHKIIMOHATIBHOTO Psifia.

30. CreneHHOM psia, paguyc CXOAUMOCTH.

31. Psan Telnopa, KOHKpETHBIE Pa3I0KEHUSI.

32. IlounenHoe UHTErpupoBanue U AU PpepeHIuPOBAHUE CTETIEHHBIX PSIIOB.
3ajayu Ha CyMMUPOBAHHUE.

Camocmoamenvnas paboma Ne 3: uucnogvie u cmeneHHnwle pAaobl.

[TpumMepHbIil BApHAHT CaMOCTOSATENBLHON paboTh! Ne3.



BAPUAHT 21
n=12"3n +1

0 "
(x+1)
™ namn IiH'leB&JI CXOAHMMOCTH, HCCICA0BATE p)l,'l Ha KOHUax umcpsma Ha
nil 3
n=12 \/n' + 1

- HCCJIEI0BATh HA a0COMOTHYIO H YCIOBHYIO CXOHMOCTb YHCIIOBOI pall

u'ﬁconmuym H VCJIOBHYHKO CXOIHMOCTE

3 cemecmp.

1. KpuBonuneiinple unTerpaisl 1 poaa, 2 pona

2. JIBoitHBIE MHTETpAJIBL.

3. JIBoiiHbIE UHTETPATIBL.

4. ®opmyna [I'puna. He3zaBUCHMOCTb KpPUBOJIMHEHHOTO HHTErpaisa oOT MYyTH
MHTErpUPOBAHUS.

5.3ameHa epeMeHHbIX B IBOMHOM MHTErpaje

6,7. IloBepxHocTHbIN uHTErpai 1 poaa. IloBepXHOCTHBII HHTErpal 2 poja.

8. ®opmyna Crokca

9.TpoiiHol UHTETpAal.

10.®opmyna ["aycca-OcTtporpaackoro.

11.3ameHa nmepeMeHHbIX B TPOMHOM HHTErpase.

12.Konmponvnas paooma Ne 5. Kpueonuneiinwie, 060llHble UHmMezZPalbl,
noéepxnocmmubsle, mpoiHble UHINEZPATIbl.

[IpumepHbIe BapuaHThl KOHTPOJIBHOM paboThl Ne 5

Bapuaur 21

I Haiitu paGoty nons F¥ = (10x+1)i =2z —2yk npu nepeMelieHHH BA0Ib KPHBOI

= -:4.\'3 +y*+162* =16,y = 2:« 13 1.(2,0,0) 8 1.(0,0,1) npoTHs yac. CTPEaKN OTHOCHTEILHO
BEKTOpa J .

2. Haiimn notok nona F =(2x yz—=x'y)i + (x’y=3x"y'z)j + 3x’yz =X’z + )k uepes puemm.
cropony S=(x+3) " +(y-3) ' +(z+1)’ =1.

Bapuaur 22

& xdx + vdv + zdz . 5 - -
1. Haiimi () =10 KOHTYpY C={x"+4y” =Lz =1}, OpHeHT.NONOK. OTH. Kk .
(

2. Boiumcaurs ”.r:_w{m': + xy d=dx + xyzdxdy . S — BHewnss cropona chepsl x* + ' +2° =4’ .
5

13,14. Psanp1 Oypre.
15,16. Murterpansl, 3aBucaiue ot napamerpa. bera- u 'amma —pynkuun.
Hnousuoyanvnas paboma Ne 3: Humezpanwt ¢ napamempamu. Paovr @ypoe.

[TpumMepHbIe BApHaHThI HHAUBUIYAITBHON paboThl Ne 3 pacrnosiokeHbl B Kypce
https://moodle.tsu.ru/course/view.php?id=26004

HpaBI/ma MMPOBCACHUA U KPUTCPHUU OLICHUBAHUA TCKYIICTO KOHTPOJIA:

Konmponvnoie u camocmosamenwvhnvle padompl NPOBOAATCS Ha NPAKTHUECKUX 3aHATHSIX,
IIPU OYHOM IPUCYTCTBUH CTYJEHTOB (KpOMe 0COOBIX ciiyyaeB Juid cTyJeHToB ¢ OB3).


https://moodle.tsu.ru/course/view.php?id=26004

PesynbpTaTel KaXIOW KOHMPONbHOU padomel U  CAMOCHOAMENbHOU padombl
OIIPEAEISAIOTCS OLIEHKaMU «3auTeHo», «He 3auteHo».

Onenka «3adTeHO» BBICTABISACTCS, €CIM CTyAeHT pemmia Oonbmie 60% 3amanuit
KOHTPOJIBbHOU paboThl 1 Oomee 50% 3amaHuii caMOCTOSITEIILHON pabOTHI.

Ecnu cTyneHT He nomy4uil OLleHKY «3a4TeH0», OH UMEET IIPaBO ClIeaTh CaMOCTOSATEIbHO
100 ¢ MOMOIIBI0 KOHCYJIBTALMU TpernojaBaTens padoTy Hax OMMOKAMH M PEHIMTh JPYTOu
BApUAHT KOHTPOJIBHOH (CaMOCTOSITENIbHOM) paOOThI /1JI1s MTOJIy4EHUS OLIEHKU «3auTeHo». Jpyroii
BApUAHT KOHTPOJBHOU CTYJIEHT JI0JKEH pelliaTh BO BpeMs KOHCYJIbTAllUU, OYHO.

CtyneHT MOXKeT OBITh OCBOOOXAEH OT KOHTPOJIBHOW PabOThI C OIEHKON «3a4T€HO» IMPH
YCIIOBUU TIOCELIEHMsI MPAKTUYECKUX 3aHATUN, aKTMBHOW M YCIEIIHON pabOThl Ha 3aHATUSAX,
CBOEBPEMEHHOM PELIEHUH JOMAIIHUX paldoT.

Hnoueudyanvnvie padomsr pEMAIOTCS CTYJIECHTOM CaMOCTOSTENBHO, B paMKax
CaMOCTOSITENIbHON pabOThI CTY/IEHTa, BHE ayAUTOPHBIX 3aHATHI. BO3MOXHO YacTUYHOE perieHue
WHJMBHUIYATBHBIX Pa0OT HA KOHCYJIbTAIIUSX.

Pe3ynbrathl Kax0i uHOUEUOYANbHOU padomsl ONPEICIAIOTCS OIEHKAMH «3auTEHOY,
«He 3auteroy». Onenka «3auTeHo» 3a MHIMBUAYaTbHYIO pa00OThI CTABUTCS MPHU YCIOBUHU TTOJIHOTO
MPaBUJILHOTO PEIIEHUs BCEX 3aJlaHWi WHAUBHAYyATbHOW paboThl. [lpw Hamumumu HEMOJIHOTO
pemeHuss Wik OMUOOK B PpEIICHWW 3aJaHWil CTYJCHT HWMEET TIPaBO BOCIOJIb30BAThHCS
KOHCYJIbTAITMEHN TIPENo1aBaTelis sl JOPEIINBAHUS U TTOTYUSHUS OTICHKU «3aUTEHOY.

KontponbHass pabGora MoxkeT OBITh 3aMEHEHAa Ha WHAMBUAYAJIbHYIO paboTy T10
YCMOTPEHHIO TIPETIOIaBaATENsl, BEAYIIETO MPAKTUUECKUE 3aHATHS, C IIETbI0 SJKOHOMUHU BPEMEHHU Ha
3ansaTus. [IpaBuia olleHMBaHUS TIPH 3TOM MPUMEHSIOTCS KaK JUIsl HHAWBUIYaTbHON paOOTHI.

3. OueHo4YHbIe MATEePUAJIbI HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUYHOM ATTECTAUM) U
KpHUTEepHH OLeHMBAHUS

JK3aMeH B IEPBOM ceMecTpe MPOBOAUTCS B YCTHOW ¢dopme mo Owmieram. bumer
COJIEP’KUT JBa TEOPETUYECKUX BoIpoca U JABe 3amaud. CTyIeHT OCBOOOXKIAeTCsl OT pelieHus
3aJla4, eciiy YCHEeIIHO CAall Bce KOHTPOJIbHBIE M MHAMBHIyallbHbIE PAa0OTHI B TEUEHUU CEMECTPA.
CryneHT ocBOOOXKIaeTcsi OT TEpBOro BoIpoca Ouiierta, €CIM YCHEIIHO YydYacTBOBal B
KojutokBuyMax mo temaM 1 u 2 (Tema 1. Muoscecmea, omoopaxicenusn, ¢pynkyuu. Tema 2.
Teopusa npedena uucnosvix nociedosamenvHocmeint u @yukyuii.). 1IpoaoIKUTEILHOCTD
9K3aMeHa 2 yaca (7151 OJHOTO CTYJICHTA).

JK3aMeH BO BTOPOM ceMecTpe IPOBOIUTCS B yCTHOW (opme mo Ouseram. buner
COJIEP’KUT JBa TEOPETUYECKUX BoIpoca U JaBe 3amaud. CTyIeHT OCBOOOXKIAeTCsl OT pelIeHus
3a/1a4, €clid YCHEIIHO CAall BCe KOHTPOJIbHBIE U MHAWBHIyallbHbIE PAa0OTHI B TEUEHUHU CEMECTPA.
CryneHT ocBOOOXKIaeTcsi OT TEpBOro BoIpoca Ouiieta, €CIM YCHEIIHO Yy4YacTBOBal B
KoJutokBuyMax 1o reMaM 4 u 5 (Tema 4. Heonpeodenennwiit unmezpan. Tema 5. Onpedenennwiii
unmezpan Pumana na ompeske u e2o npunoicenus.). IIpogomxkurenbHOCTh SK3aMeHa 2 yaca
(17151 OTHOTO CTY/ICHTA).

JK3aMeH B TpeTbeM ceMecTpe IMPOBOIUTCS B YCTHOW ¢opme mo Owmneram. buner
COJIEP’KUT JBa TEOPETUYECKUX BoIpoca U jaBe 3amaun. CTyIeHT OCBOOOXKIAeTCs OT pelieHus
3a/1a4, ecliy YCMEeIIHO CAall Bce KOHTPOJIbHBIE M MHAWBHIyallbHbIE PA0OTHI B TEUEHUU CEMECTPA.
CryneHT ocBOOOXKIaeTcss OT TEpBOro BoOIpoca OuiieTta, €CIM YCHEIIHO Yy4YacTBOBAlT B
KosuokBuymax 1o reMaM 8 u 9 (Tema 8. Kpusonuneiinvie unmezpansl u ux npumenenue. Tema
9. /leoiinble unmezpansl u ux npumenenue.). [IpogomKkUTeTLHOCTD 3K3aMeHa 2 yaca (11 OJJHOTO
CTY/ICHTA).



IIpuMepHbIii NepevyeHb TeOpeTHYECKHMX BONPOCOB HAa 3K3amMeH B 1 cemectpe:
(ITposepsiercss MOIIK 1.1 3Haer OCHOBHBIE 3aKOHBI, MOJEIM W METOJbl HCCIEIOBaHUS
busnuecKkux  TpoIeccoB U sBIeHWH — B pazmene  «llpemen,  HENMPEepHIBHOCTS,
i hepeHINPYEeMOCTh (PYHKIHA OJHON TIEPEMEHHOIM )

1. MmuoxectBa. OnpeienuTh onepanuu 00beANHEHHS, IePeceUeHNs, Pa3HOCTH,
JIEKapTOBOTO NMPOU3BEICHU MHOXKECTB. Jloka3aTs ofHy U3 hopmyi ne MopraHa.
2. Onpenenutp, 4YTO O3HAYAET «3a/1aHO OTOOPaKEHNE U3 MHOXKECTBA X BO

MHOeCTBO V». UTo Ha3bIBaeTCs 00pa3oM MHOXKECTBA, IPOOOPa30M MHOKECTBA, MHOKECTBOM
3Ha4YEeHHM Tpu JaHHOM oToOpakenuu? [IpuBectu mpumep.

3. JlaTh ompeneieHue HHBEKINH, CEOPBEKINH, OMEKIINU, 00PaTHOTO OTOOPAKEHUS K
JaHHOMY. 3a/1aTh OMEKIIUIO K 00paTHOE oToOpaxkenue 1o Gopmyiae f(x)=tgx.

4. OOBACHUTD, KaK 33/1a€TCsl KOMIO3UIIMS IBYX oToOpaxeHuil. [IpuBectu 1Ba
mpuMepa: a) KOMIO3UIKUs ABYX (QYHKIMI onpe/iesieHa, B) KOMIO3ULUS ABYX (QYyHKIUI He
oIpeJielIeHa.

5. Onpenenuth MHOXKECTBA HATYpaJIbHBIX, LENbIX, PALlHOHAIBHBIX YHCEI.

6. Jlatb onpenenenns OECKOHEYHOT0 ¥ CYETHOI'O MHOeCTB. [IpruBectu mpumMepsl
CUETHBIX MHOECTB. J[0Ka3aTh, YTO MHOXKECTBO PallMOHAIBHBIX YHCEI CUETHO.

7. Onpenenutp, U3 KAKUX JIEMEHTOB COCTOMT MHOKECTBO BEIIE€CTBEHHBIX YHCET.

OHpe,HeJ'II/ITB orepanru CpaBHCHUS, CIIOKCHUSA, YMHOXCHHA Ha MHOXXECTBE BCUICCTBCHHBIX
YHUCCII.

8. JlaTh ompeneneHuss HeCYETHOTO MHOXKeCTBa. J[okazarh, 4TO MHOXKECTBO
BEIIIECTBEHHBIX YHCENI HE CYETHO.
9. CdopmynupoBath JIEMMBI O PUOIMKEHUH BEIIECTBEHHOTO YK CIIa

palOHaJIbHBIM, O INIOTHOCTHU pallMOHAJIIBHBIX YUCCIT B BEIICCTBCHHLIX YHCJIIAX, 00 YCJI0BUHA
PaB€HCTBA BCIICCTBCHHBIX YUCECI YEPE3 pallMOHAJIBHEBIC. ﬂOKaSaTB OIHY U3 JIEMM.

10. JlaTh onpeneneHre TOYHOM BEpXHEW M TOUHOW HUYKHEHN I'paHU YHUCIIOBOTO
MHOecTBa. ChopmyarpoBaTh U JoKa3aTh TEOPEMY O CYIIECTBOBAHUU TOYHBIX IPAHEH.

1. CdopmynupoBaTh TEOPEMY O CYIIECTBOBAHUH KOPHS M3 BEIIECTBEHHOTO YUCIIA.
3anucaTh ATanbl 10Ka3aTelIbCTBA 3TONM TEOPEMBI.

12. JlaTh onpeneneHrne BEUECTBEHHON CTENEHH MOJIOKUTEIBHOIO BEIIECTBEHHOTO
yrcna. ChopMynupoBaTh CBOWCTBA ONE€palli BO3BEICHUS B CTEICHbD.

13. JlaTb onpeneneHre METpPUYECKOro MPOCTpaHCTBa. B kauecTBe mpumepa
paccMoTpeTh npoctpaHcTBo R mpH paznuyHbIX m.

14.  JlaTh ompexaeneHue npeziesna nociae10BaTeIbHOCTH B METPUUYECKOM ITPOCTPAHCTBE.

JlokazaTh OrpaHMYEHHOCTh CXOISAIEHCS MMOCIEI0OBATEILHOCTH M €IMHCTBEHHOCTh MpeIea.
3anucaTh 3TH PE3yJIbTATHI IJIs YUCIOBOU MOCIIEI0BATEILHOCTH.

15. CdhopmynupoBaTh U 10Ka3aTh KPUTEPUN CXOAUMOCTH MOCIE0BATENILHOCTH B
METPHUUYECKOM MPOCTPAHCTBE, UCIOIb3YIOIIUN MOANOCIEA0BaTENbHOCTH. Min 10Ka3aTh 3TOT
pe3yNbTaT AJI YUCIOBBIX MOCIEI0BATEIEHOCTEH.

16. JlaTh onpeneneHrue OECKOHEYHO MajIol M OECKOHEYHO OOJIBIIION YHUCIOBOM
nocneaoBareabHoCTH. J[0Ka3aTh TeopeMy O CBSI3U MKy HUMH U TEOPEMY O CBOMCTBAX
OECKOHEYHO MaJbIX.

17.  Jloka3aTh TeopeMy 00 apu(pMeTHUECKUX CBOWCTBAX Mpeesa YUCIOBON
nocienoBarenbHOCTU. CHopMyTUpPOBaTh aHATIOTHYHYIO TEOpEMY IS npejiena GyHKIUH.
18.  JloxazaTe TeOpeMBl O EPEXOAE K NPEAETY B HEPABEHCTBE JUISl YUCIOBBIX

1ocJe10BaTeNbHOCTEN U 0 TpeX nocnenoBaTesibHoCTIX. CHopMynTupoBaTh aHAIOTUYHBIE
TEOPEMBI JJIsl YUCIIOBBIX (DYHKIUH.

19.  Jlokazate Teopemy BeliepimTpacca 0 MOHOTOHHBIX IIOCIIEI0BATENBHOCTIX,

20.  Omnpenenuts YUCIIO e KaK IPEJesl YUCIOBOU MOCIeN0BaTeNbHOCTU. JloKa3aTh, YTO
9TOT IpeJEN CyllecTByeT. PaccMOTpeTs moAnocae10BaTeNbHOCTH.



21.  Jloka3arb nemmy KaHTOpa 0 BIOXKEHHBIX OTpE3KaxX. YKa3aTb T€ TEOPEMBI, B
JI0Ka3aTeNIbCTBE KOTOPBIX IPUMEHSAETCS ITA JIEMMa.

22. Hokazats Teopemy bonbiano — Beiiepmirpacca 06 orpaHU4eHHOM
I10CJIEZI0BATEIBHOCTH.

23.  JlaTe ompeneneHue BEpXHETO U HUXKHETO IIpejiesia YuCI0BOM
IocJIeI0BaTeabHOCTH. Jl0Ka3aTh KpUTEPUN CXOAUMOCTH IOCIIEA0BATENBHOCTH, UCIIOJIb3YOLIUI
9TH MOHATUSL.

24.  Narp onpenenenue GpyHaaMeHTaIbHOHN mocieaoBaTenbHOCTH. CHOpMyTHpoBaTh U
JI0Ka3aTh KpuTepuil Komm cxoauMocTy 4MciioBOM OCIE0BATEIBHOCTH.

25.  Jlatb ompejeneHue npeaesibHON ToUku MHOXecTBa. ChopMyinpoBaTh U 10Ka3aTh
KPUTEpUI TOTO, YTO TOYKA SIBJISIETCS IPEAEIBHOM 111 MHOXKECTBA.

26.  Jlath ompejesieHue OTKPHITOrO U 3aMKHYTOI'O MHOKECTBA B METPUUECKOM
npoctpanctBe. ChHopmynupoBaTh U 10Ka3aTh KPUTEPUI OTKPBHITOTO MHOKECTBA (Uepe3 MOHSATHE
3aMKHYTOT'O MHOXECTBA).

217. Jlatb onpenenenue npenena otodpaxenus B cMmbiciie Ko u B cmbiciie [eline.
Jloka3aTh 3KBUBAJICHTHOCTb ATUX ONPEACICHUMN.

28. ChopmynupoBaTs 1 1okazath kputepuil Komu cyiectBoBaHus npezaena
OTOOpaKEeHHSI.

29. Jlokxazarh TEOPEMBI O JTOKAIBHOW OTPAaHUYEHHOCTH M JIOKAJTbHOM COXPaHEHUE
3HaKa JUIsl PYHKIMH, UMEIOLIel peies B TOUKE.

30. Jlatb onpenienieHre 0THOCTOPOHHETO Npefena GYyHKIUN B TOYKE (KOHEYHOT O,

O6eckoneuHoro). [late onpenenenus npenena GyHKIIUHA MPU CTPEMIICHUH TTIEPEMEHHOMN K
OECKOHEYHOCTH, + o0, — 0. [TocTpouTh TaOIMITy BCEX BO3MOXKHBIX OIMpEAeTICHUN Mpeera

YUCJIOBOU (PYHKITHH.

31. [TepBrIit 3amMedaTenbHbIN Mpeaen GyHKIUU: GopMyITHPOBKA, TOKA3ATEIbCTBO,
CIIEJICTBUS U3 HETO.

32. BTtopoii 3amMeuaTenbHbIN npeaen GyHKIUU: (GOopMyITUPOBKA, TOKA3aTEIbCTBO,
CIIEJICTBUS U3 HETO.

33. JlaTh omnpeneneHrue HEMPEPHIBHOTO B TOUKE 0TOOpakeHus. JlokazaTh TEOPEMBI O
3aMeHe MEePEeMEHHOr0 M0/l 3HAKOM Tpefiesia U O HEMPEPHIBHOCTH KOMITO3ULIMK HEMPEPBIBHBIX
byHKIMA.

34. JlokazaTh TeOpeMbl O Ipejieie MOHOTOHHOU (DYHKIIMU U O HENIPEPHIBHOCTU
MOHOTOHHOM (DYHKIIUU HA OTPE3KeE.

35. JlokazaTth HEMPEPHIBHOCTh CTETICHHBIX (DYHKITH.

36. JlokazaTh HEMPEPHIBHOCTH MTOKA3aTEIIbHON (DYHKITUA.

37. JlokazaTh HEMPEPHIBHOCTh TPUTOHOMETPHUUECKUX (DYHKITAMN.

38. Jlatb onpeneneHys SKBUBAJICHTHBIX (PYHKIIHMH B Touke, (QyHKIUU, OECKOHEUHO

MaJoi mo CpPaBHCHHIO C HaHHOﬁ B TOYKC. I[OKaSaTL TCOPEMEI O CBA3H 3TUX HOHHTHﬁ, a TaKKeE O
IIPUMCHCHHUC SKBHUBaJICHTHOCTEH JJI HaXOXKACHUA IIPCICTIOB (bYHKI_II/Iﬁ

39.  Jlath ompezaeneHue TOUYKH pa3pbiBa YUCIOBOM QyHKIMU. Pacckazats o
KJlaccU(pUKaIuu TOYeK pa3pbiBa. [IpuBecTu mpumepsl.

40. JlokazaTh Teopemy BeliepiiTpacca o TOCTUKEHUHN TOUYHBIX I'paHel HeMpPepbIBHOM
byHKIMEH Ha OTpe3Ke.

41. JHokazaTs Teopemy Komiu o mpoMexyTOUHBIX 3HAUCHUSIX HETIPEPhIBHOW (QYyHKIIUU
Ha OTpE3KE.

42. JlokazaTe TeOpeMy O CyIIeCTBOBaHUE 00paTHOM (PyHKIMHU JJIs HETIPEPBIBHOM
MOHOTOHHOH ()YHKIIMU HA OTpE3Ke

43.  Jloka3aTh HENPEpPbIBHOCTH JIOrapupMUUEcKoi (yHKIHH.

44. JlaTb omnpenieneHue paBHOMEPHO HENPEPHIBHON (DYHKIIMU HAa MHOXECTBE.

Jlokaszats Teopemy I'eline — KanTopa 0 paBHOMEPHOI HENPEPHIBHOCTH.



45, JaTh onpeneneHusi KOMIIAKTHOI'O MHOYKECTBA B METPUUYECKOM MTPOCTPAHCTBE.
[TpuBecT mpUMEpPbl KOMITAKTHBIX ¥ HEKOMITAKTHBIX MHOKeCTB. ChopMyrpoBaTh KpUTEPHid
KOMITakTHOCTH B R™.

46.  Jloxasarb TeopeMy I 'eiine — Kantopa o paBHOMEpPHON HENPEPHIBHOCTU HA
KOMITaKTax.

47. Jlatb onpenenenue JMHEWHO cBsi3HOro MHOXecTBa B R”. Jloka3ath Teopemy
Ko o mpomMexyTOUHBIX 3HAUEHHSIX HETIPEPHIBHON (DYHKIIMH Ha TUHEWHO CBS3HOM MHOKECTBE.

51.  JlaTh ompeneneHue MpoU3BOIHON U epBoro auddepenuana GyHKIUN B TOUKE,
JI0Ka3aTh TEOPEMY O CBSI3U MEXIy HUMHU M TEOPEMY O HeTpephIBHOCTH auddepeHupyemMoit
GbyHKIHN.

52.  llomyuuTs ypaBHEHHE KacaTeIbHOH K quddepeHunpyemMoii (GyHKIIMHA B TOUYKE U3

reoMeTpUUecKUX coobpaxkeHuil. [lokazare cBs3b MEX Ay KacaTeJIbHOM U NEPBbIM
muddepeniranom.

53. CdopmynupoBarb TEOpEMY O IPOU3BOJHON NIpU apu(PMETUUECKUX NEHCTBUSAX.
Joxkazatb Gpopmyy st uddepeHIIupOBaHUS TPOU3BEIACHUS U YACTHOTO JBYX (DYHKIIHIA.

54.  CdopMynupoBath U J0OKa3aTh TEOPEMY O MPOU3BOTHON KOMITO3HIINH, a TAKKE
MHBApUAHTHOCTH (OPMBI IiepBoro nuddepeHnmana.

55. CdopmynupoBath 1 T0Ka3aTh TEOPEMY O MPOU3BOAHON 0OpaTHON (DYHKIIHH.
[TpuBecTn mprmep ee IpUMEHEHHSI.

56.  3anmcarb TabIUIly MPOU3BOAHBIX OCHOBHBIX AJIeMeHTapHbIX GyHKUUH. [TomyuuTs

HECKOJIbKO M3 3allMCaHHbBIX GopMyIT (Ha BEIOOP TperoaBaTess).

57.  [atb ompeneneHue Mpou3BoIHOM mopsaka n. Jlokazats popmyiy Jleitbuuna nis
MIPOM3BOJIHOM 71 -TO MOPSJIKA OT MPOU3BEACHUS IBYX (DYyHKIUH.

58. JlaTh ompeneneHue BTOPOro, TPEThEero u T.1. AuddepeHimano GyHKIIUHA B TOUYKE.
[TokazaTs, uto BTOpOU nuddepeHiran He UHBApUAHTEH P 3aMEHE HE3aBUCUMOM TIEPEeMEHHOM
Ha (QyHKIHIO.

59.  BeiBectu dopmynsl it nuddepeHnupoBanus GyHKIINN, 3aJaHHON
napametrpuuecku. [lokazarp, kak cuuTaeTcsa BTOpas, TPEThs MPOU3BOHAS (YHKIIMH B 3TOM
cinyuae. [Ipusectu nmpumep.

60. CdopmynupoBats 1 nokazath Teopembl @epma u Pomms. [IpuBectu Teopemsl, B
KOTOPBIX UCIOJIB3YIOTCSl 9TH PE3YJIbTATHI.

61. Jlokazatb ¢opMyIibl KOHEUHBIX Tpupamennii Komu u Jlarpamxka. [TpuBectu
MIPUMEPBI UX IPUMEHEHUS.

62. CdopmynupoBats npaBmiio Jlomurans HaX0XACHUS peaeoB (YHKIMHA B ClTydae
Oy ©. Jlokasars ouH U3 CIIy4aes.
0 o

63. JlaTh onpeneneHue MHOTrOwWIeHa Telnopa cteneHu # s GYHKIMHA B TOYKE,
JI0Ka3aTh €r0 OCHOBHBIE CBOICTBA.

64. JlokazaTh TeOpeMy O CTPYKType OCTaTO4YHOro uieHa B popmyie Telinopa.
[Monyuuts popmy Jlarpanxka, popmy Korm.

65. ChopmynupoBaTh HEOOXOAUMOE U JIBA JOCTATOYHBIX YCIOBHSI JTOKAILHOTO
skcTpemyMa GyHKIUH. J[oKka3aTh JOCTATOYHbBIE YCIOBHS.

66. Jlatb onpeneneHre BhIMYKIION BBEPX, BHITYKIONH BHU3 (DYHKIIUU U TOUKH
neperuda. [lokazaTh TeOpeMy O CBSI3U BTOPOU MPOU3BOTHOMN U BBIMYKIOCTU (DYyHKIUH.

67. Jlath ompeneneHre BepTUKAIbHON aCUMIITOTHI M CHMIITOT Ha OECKOHEYHOCTH K
rpaduky dyHkimu. Jlokazate TeopeMy 0 HaXOKJICHUH aCUMIITOT.

68. Omnucath cxeMy HUCCIIeIOBaHUS YUCIOBON (DYHKIIMH [Tl IOCTpOoeHUs e€ rpaduka,
HCCIIEeIOBATh MPEATIOKEHHYIO TIperogaBaTeneM QyHKIIHIO.

69.  Omnwmcarb cxeMmy UCCIEIOBaHUs MapaMEeTPUUYECKU 3alaHHON KpuBoi. [IpuBectu
MpUMep, HE U3 JICKIUH.



Ipumeps1 3apau (IIposepsiercs MOIIK 1.1 3HaeT 0CHOBHBIE 3aKOHBI, MOJEIN U METOIbI

UCCIIeTOBaHMsI (PU3MUECKUX MPOIECCOB U SBJIEHUI — B YaCTH METO/I0B, OCHOBAaHHBIX Ha Mpeee,
HenpepbIBHOCTH U AuddepeHunpyeMocTi QpyHKIHiA):

3anava 1. Haiftu npegen GpyHKIUN.

3anmava 2. [lpuMeHUTh (PYHKIHUIO OJHOW MEPEMEHHOW JJIsi HaXOXKICHHS HauOoJbIIero /

HAaMMCHBIICTIO 3HAUYCHU .

IIpuMepHBbIii NepevyeHb TEOPETHYECKUX BONPOCOB HA IK3aMeH BO BTOPOM ceMecTpe:
(ITposepsiercst UOIIK 1.1 3HaeT OCHOBHBIE 3aKOHBI, MOJCIU U METOABl MCCICIOBAHUS

(bu3HYECKUX MPOIIECCOB U sIBICHUN — B pasjene «arerpupoBanue. Psael. JuddepenimpoBanne
(GYHKIIMI MHOTMX IEPEMEHHBIX) )

N —

10.

11.

12.

13.

14.

15.

16.

KommiekcHbie uncia: hopmbl 3amucH, apudmeTrndeckue neicTsus, hopmymna Dimepa.
ChopmynupoBath OCHOBHYIO TeopeMmy aireOpsl. PasznoxkeHne MHOTOWIEHOB ¢
BEILECTBEHHBIMU KOX(pHUIIMEeHTaMH (C JoKa3aTrenbcTBaMu). Pasznoxenue apoOHO-
palMoHaIbHBIX (PYHKIIMI Ha MPOCThIE APOOH.

JlaTes ompenenenne nepBooOpa3HON M HEOIPEACIEHHOT0 HHTErpaia. Beimucars Tabmuiry
HeoIpeAeNeHHbIX NHTErPAJIOB.

JlokazaTh TeopeMbl 00 HHTETPUPOBAHUU MOACTAHOBKOM U M0 YacTsSM B HEONPEAEIEHHOM
unterpane. [Ipusectu npumepsl.

WuTerpupoBanne apoOHO-pallMOHaIbHBIX (QYHKUMIA: 4 BHUAA HPOCTHIX OpoOel, MeTon
HeomnpeaeNneHHbIX KodpduiueHToB. OnucaTe UHTETPUPOBAHUE APOOU TPETHErO WIIHN
YEeTBEpTOro BU/A.

WuTerpupoBanre TPUTOHOMETPUYECKUX M THUNEPOONIMYECKUX (YHKIUN CBEIEHUEM K
OpOOHO-palMOHANBHEIM  QyHKUMSIM. Omnucatb HHTEIPUPOBAHUE  YHUBEPCAIBLHOM
OJICTAHOBKOM.

HHuTerpupoBanue upparmoHaIbHBIX (PyHKIUI moactaHoBkamMu YeObimeBa. PaccmorpeTs
OJIMH CIIy4ail MoApOoOHO, OCTAIbHBIE KPATKO.

HNHuTerpupoBanne WppamvoHATbHBIX (QYHKIHMN IMOACTaHOBKaMH Oitnepa. Paccmorpers
OJIUH CIIy4ail MoApPOOHO, OCTAIbHBIE KPATKO.

OmnpeneneHnplii HTErpan OT (PyHKUMHM Ha OTpe3Ke — JaTh ompeneneHue. JlokaszaTb
HeoOxoauMoe ycinoBue uHTerpupyemoctu. Ompenenuts cymmsbl [lapOy, noka3aTe uxX
cBoiictBa. [locTpouTts UILTIOCTpAIUHL.

ChopmynupoBaTh KpUTEpUd HHTETPUPYEMOCTH, HCIONB3YIOMUNA cyMMbl [{apOy.
Jlokazathb ero, UCIoJIb3ysl cBocTBa cymM JlapOy.

Onucatb J1Ba Kjlacca MHTErpupyeMbix GyHKIui. JlokazaTh HHTErpUpPyEeMOCTh 7Sl OJTHOTO
u3 kmaccoB ¢yHkuuil. IlpuBecTn mpUMeEphl HMHTErPUPYEMBIX U HEUHTETPUPYEMBIX
GyHKIUI Ha OTpe3Ke.

ChopmynupoBaTh CBOMCTBa ompeaeneHHOro wuHTerpana. Jloka3zaTh JIHHEHHOCTD,
aJTUTUBHOCTh MHTETpaa, a TAaK)Ke HHTErPUPYEMOCTh MOYJISI HHTEIpUPYEeMOU (PyHKIIHU.
ChopmynupoBaTh M [0Ka3aTh MEPBYI0 TEOpPEMY O CpEIHEM [UIsl OMpeAeNeHHOTO
unterpana. ChopmyarpoBaTh CIEACTBUS U3 HEe, IPUBECTU MIPUMEP HCIOIb30BaHUS.
CdopmynupoBaTh U JI0Ka3aTb HENPEPHIBHOCTh M JU(PPepeHInpyeMOCTh HHTErpaia ¢
nepeMeHHbIM BepxHUM npenenoM. llomyuuts ¢opmyny Herotona-JleitOnuna s
HEenpepbhIBHON (DYyHKITUH.

CdhopmynupoBaTh U J0Ka3aTh TEOPEMbI O 3aMEHE MEPEMEHHOI0 U MHTETPUPOBAHUU IO
4acTaM JUTsl OTIpe/IelIeHHOro uHTerpaina. [Ipusectu npuMepsl X MPUMEHEHHUS.

Hate ompenenenue miom@anud IiIockod  ¢urypel. ChopMynupoBaTh KpUTEPHH
KBaIpUpyeMocTd. 3amucarh (HOpMynbl UIsl TUIOMIATM KPUBOJMHEMHOW Tpamenud |
KPUBOJMHEWHOro cekropa. OaHy u3 popMys1 J0Ka3aTh.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. [late ompenenenue oObeMa TpeXMepHOro Tena. 3amucarbh (opMynsl s o0bema
HWIMHAPUYECKOTO Tejla U 00beMa Teja MPH M3BECTHBIX IUIOMAAix ceyeHus. [lomyuutsb
onHy U3 GopMyIL.

JlaTb ornpenenenue npoCcTou rIagkon CIpsMIISIEMON KPUBOW B TPEXMEPHOM IIPOCTPAHCTBE
1 ee nuHbL [lomyduTs hopMyITy TSl BEIYUCICHUS JTUHBI KPUBOI.

OnpeneneHre MOMEHTOB M LIEHTPa Macc IJIOCKOH KPUBOM C IOMOILBIO ONpPEAEIEHHOTO
uHTerpana. Bemucats popMyIibl, 01HY U3 HUX OOBSICHUTH MOAPOOHO.

OnpeneneHne MOMEHTOB U LEHTpa MacC KPHUBOJMHEHHOW Tpameuuu C MOMOILBIO
OTIpPENICIEHHOT0 MHTerpaja. Bemmucats (QopMynbel, OOBSICHUTH OAHY W3 HHUX.
CdhopmynupoBath 1 g0Ka3aTh Teopemy | 'ynpauHa.

Jlatb ompeneneHne HECOOCTBEHHBIX HMHTErpajoB NEpBOro M BToporo poja. /lokazaTh
Ma)KOPaHTHBINA MPU3HAK CXOAUMOCTH. [IpuBecTr npumMepsl.

ChopmynupoBate o0e Qopmynsl BoHH? W BTOpyl0 TeopemMy O CpemHeM s
OTpeIeTIEHHOT0 MHTEerpaa. JlaTb reoMeTpHuecKy0 HHTEPIIPETALINIO BCeX TpeX GpopmyIl.
[TokazaTe uX NpUMEHEHHE Ui CXOJUMOCTU HECOOCTBEHHBIX UHTEIPAJIOB.

UYucnossie psabl. OnpeneneHre CyMMBI psifia, HEOOXOAUMOE YCIOBUE CXOJIUMOCTH,
kputepuii Komm cXoquMOCTH YHCIIOBOTO Psija.

CdopmynupoBaTh U 10Ka3aTh MPU3HAKU CPABHEHUS JJIS PSIIOB C HEOTPULIATEIbHBIMU
yieHamu. [IpuBecTu mpumepsl.

Cdopmynuposats npuszHaku [Jamambepa, Ko mist psiioB ¢ HEOTpHUIIATEIBHBIMA
wieHamu. Jloka3aTe ouH U3 HUX. [IpuBecTr npumepsl.

ChopmynupoBaTh U 10Ka3aTh HHTETPAJIbHBIN MpU3HaK cxoaumocTtu. [lomyunTs yciaoBue
CXOJIMMOCTH 0000IIIEHHOTO TAPMOHHYECKOTO Psijia.

AGcoroTHas M YCIOBHAs cXoauMocTh psiga. ChopMmynupoBaTh U JoKa3aTh MpU3HAK
JleitOnuna. IlpuBectu npumMep ero mpUMeHEHHUS.

AOcCoIIIOTHas ¥ yCIIOBHAs cX0auMocTh psiga. ChopmynupoBaTs npusHaku Jupuxiie u
AGens CXOOUMOCTH YHCIIOBOTO psiaa. JlokasaTs oquH u3 npusHakoB. [IpuBectu mpumep.
Cdopmymnuposats Teopemsl Komm n Pumana o nepecranoBkax dieHoB psga. [IpuBectu
MIpUMEPHI psiia, CyMMa KOTOPOTO MEHSIETCS IOCJIe IEPECTaHOBKHU €r0 YJICHOB.

Jlatb onpenenenre KOMIUIEKCHOTO CTENEHHOro psia. Jlokazarh cyliecTBOBaHUE Kpyra
CXOAMMOCTH ¥ OJHY U3 (hOpMyIT JUTsl palyca CXOJAUMOCTH CTEIIEHHOIO Psijia.
PaccmoTtpeTs mpuMep BElIeCTBEHHOTO CTEIIEHHOTO Psijia.

Hatb onpenenenue psaa Teinopa it GyHKIUN B TOUYKE, 10Ka3aTh YCIOBUE CXOAUMOCTH
psana Teinopa x 3HaueHusaM GyHkuud. [lomyuuts psn Teinopa it kKakoi-HUOY Ib
GbyHKIMM B TOUkKe X0 # 0.

BrinucaTh crangapTHbIe pa3iokeHus B paa MakiiopeHa, HoJy4YnuTh HEKOTOPhIE U3 HHUX,
yKa3aTh UHTEPBAJIbI CXOAUMOCTHU. J[0Ka3aTh, YTO MOTYUYEHHBIE PSJIbI CXOIATCS K
(byHKIUSAM, KOTOPbIE pa3Jiaraiy.

Jlatb onpeneneHre paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia HA MHOXKECTBE.
[Ipusectu npumep. CHopmyarpoBaTh TEOPEMBI, HCIIOJIB3YIOIINE PABHOMEPHYIO
CXOAMMOCTh. Jl0Ka3aTh OIHy MX HUX.

CdhopmynupoBaTh U 1I0Ka3aTh TEOPEMY O HETIPEPHIBHOCTH CYyMMBbI BEIIIECTBEHHOTO
CTETNEHHOT0 psijia HAa HHTepBaie cxoaumoctu. ChopMynupoBaTh U TOKa3aTh TEOPEMY
AGerns 0 HETIPEPHIBHOCTH CYMMbI Ha KOHIIE MHTEPBajia CXOJIUMOCTH.

CdhopmynmpoBaTs TeOpeMy O MOWICHHOM WHTETPUPOBAHUU U U HEepeHIIMPOBAHUH
BEILIECTBEHHOT'0 CTENEHHOT0 psja. [IpuBecTu mpuMepsl MPUMEHEHUS ’TOU TEOPEMBI.
Jloka3zaTth BO3MOXHOCTh IMOWIEHHOT'O UHTETPUPOBAHUS YE€PE3 PABHOMEPHYIO
CXOAUMOCT.

Onpenenuth YacTHBIE TPOU3BOAHBIE U TUddepeHran GyHKIIUH HECKOIbKUX
nepeMeHHbIX. Jloka3aTh HeMPepbIBHOCTD U depeHInpyeMoi GyHKIINH U

g hepeHInpyeMOCTh (PYHKIIHH, UMEIOIIEH HePephIBHBIC YaCTHHIE MPOU3BO/IHBIC.
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Cdhopmynuposats U 10Ka3zath Teopemy o nuddepeHnpoBanun KoMmo3unuu. [lomyduTs
(GopMyJIBI 711 YACTHBIX TPOM3BOIHBIX CIOKHOM (pyHKIMH. Jl0Ka3aTh MHBAPHAHTHOCTD
¢dopmel iepBoro auddepennuaa.

Jlokazats (opMyiTy KOHEUHBIX MpupaieHuii Jlarpanxka ans GyHKIUU HECKOJIBKUX
MEPEMEHHBIX U CIIEACTBUE U3 Hee Ut (PyHKIMH, UMEIOIIeH HyIeBoO quddepeHmnna.
Jatb onpeneneHue u goka3ath GOpMyITy IJsl BEIYUCIECHUS IPOU3BOIHOM 11O
HanpasieHuro. J[ate onpeaenenue rpaauenTa. Jlokazars TeopemMy O CBOMCTBAX
rpaaueHTa (pyHKIUH B TOUYKE.

Jlatb onpenieneHre KacaTelbHON IUIOCKOCTH. BbIBECTH ypaBHEHME KacaTelbHON
TUTOCKOCTH K TpaduKy (QYHKIHHU IBYX IEPEMEHHBIX B CICAYIOMHNX caydasx: 1) GpyHKus
3aJaHa SIBHO , 2) (QyHKIUS 33/1aHa HESIBHO B OKPECTHOCTH TOYKHU TpaduKa.

Hate onpenenenue muddepeHmaia BTOPOro U BEICIIHX MOpsakoB. ChopMynnpoBaTh
TEOpEMY O PAaBEHCTBE CMEIIAHHbBIX MPON3BOAHBIX. [lokazaTh Ha mpuMepax 3To
PaBEHCTBO.

3anucaTh U qoka3atb Gopmyiy Teitnopa ¢ ocrarounbM WwieHoM B popme Jlarpanxa mmst
(YHKIIMM HECKOJBKUX MIEPEMEHHBIX. 3anucaTh OCTaTOUHbIN uiieH B popme [leano.
[IpuBecTtu npumep pasznoxenus no popmyie Teinopa GyHKIINH 2-X TEPEMEHHBIX.

Jlatb onpenenenye J0KaJIbHOT0 3KCTpeMyMa (PYHKIIMH HECKOJIBKUX EPEMEHHBIX.
CdhopmynupoBaTh U 1I0Ka3aTh MEPBOE U BTOPOE HEOOXOAUMBIE YCIOBUS IKCTPEMYyMa.
[TpuBeTH mpuMep HAXOXKACHUS CTAMOHAPHBIX TOUYEK (DYHKIIMU 3-X TIEPEMEHHBIX.
ChopmynmnpoBaTh U 10Ka3aTh TEOPEMY O IOCTATOUHBIX YCIOBUSX JIJISl SKCTpEMyMa
(YHKIMM HECKOJIBKUX NEPEMEHHBIX. [IpuBecTH puMephl KBaIPaTUIHBIX (GOPM
pa3IMYHBIX BUIOB.

Jlatb onpenenenye HesBHOM (yHKIMH 0HOM nepemeHHo. [TpuBectu mpumep. Jlokazats
TEOpEMY O CYILIECTBOBAHHUH, €IMHCTBEHHOCTH, HEMPEPHIBHOCTH HEABHON (YHKITHH.
CdopmynupoBath u 10Ka3aTh TeopeMy o audGepeHnnpoBaHuy HESBHOU (DyHKITUH
oaHoOU nepeMenHoi. [IpuBectu npumep.

[IpuBecTu npumep HEIBHON (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CHopMyIupoBaTh
TEOpEMY O CYILIECTBOBAHHUHU, €INHCTBEHHOCTH, HEMPEPHIBHOCTH U TP HEPEHIUPYEMOCTH
Takou (PyHKITUH.

JaTe onpeneneHue matpuibl xkodbu oTodbpaxenus, skoouana. ChopMmynrpoBaTh
CBOICTBA U MPUBECTH MIPUMEP MaTpHUILIbl SKkoOu.

[IpuBecTtu npumep HessBHOTO oToOpakeHus. ChopMynupoBaTh TEOPEMY O
CYILIECTBOBaHUH, €JMHCTBEHHOCTH, HEIIPEPHIBHOCTHU U 1D HepeHIIpyeMOCTH HESIBHOTO
OTOOpaKECHHMS.

Jlatb onpeneneHne ycIoBHOrO SKCTpeMyMa (DYyHKIUMU HECKOJIBKHUX MEPEMEHHBIX.
VYka3arp 1Ba criocoba ero HaxoxaeHus: npsmoi u merox Jlarpamxa. ChopmyaupoBath
TeopeMbl, He0OXOIMMBbIE /I UCIONBb30BaHus MeToa Jlarpamxka. [IpuBectu npumep.

[Tpumepsr 3a1a4:
(ITposepsiercst MOIIK 1.1 3HaeT OCHOBHBIC 3aKOHBI, MOJCIH U METOABl HUCCIICIOBAHMS

(bu3MYECKUX MPOILIECCOB U SBIECHUI — B YaCTH METOJIOB, CBSI3aHHBIX C MPUMEHEHHEM HHTErpala
OJIHOM mepeMeHHO! U nuddepeHInanTbHOT0 HCUNCICHHS (PYHKIINIM HECKOJIBKIX MEPEMEHHBIX)

33,[[3‘13 1. HpI/IMeHI/ITB OHpeI[eJ'IeHHHﬁ HUHTCIrpaJl sl HaXOXKIACHUA TUIOIIaan / JJIMHBI /

o0beMa Tela.

33,[[3‘13 2. HpI/IMeHI/ITB q)YHKI_II/II-O HECKOJIBKUX TICPEMCHHBIX JId PCHICHUC 3aJld4Yd Ha

IKCTPEMYM.

IIpuMepHBbIii NepevYeHb TEOPEeTHYECKUX BOIIPOCOB HA IK3aMEH B TPEeTheM ceMecTpe:
(ITposepsiercs MOIIK 1.1 3HaeT OCHOBHBIE 3aKOHBI, MOJEIH M METOJAbI HCCIEIOBAHUS

¢u3nYecKux MOpoOIEecCOB U sABICHUH — B paznene «lMHTerpupoBaHHe (QYHKUUN HECKOJIbKUX
nepeMeHHbIX. Psaapl dypee. UHTErpassl ¢ mapaMeTpamMuy)
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KpuBosmHENHHBII HHTErpall IEPBOro poja: ONPEACIICHHE, CBOMCTBA, BBIYUCIICHUE
(mokazarts).

KpuBosmHEHHbBII HHTErpall BTOPOro poJa: ONPEAEICHUE, CBOMCTBA, BEIYUCICHUE
(mokazarts).

JIBOHOI MHTETpa: ONpe/IeIeHNE, CBOMCTBA, TUIONIA (b TNIOCKON 00J1acTH, meopema o
cpeonem 3naveruu (CHOPMYITHPOBATH).

JIBOIHO# MHTETpal: CBEJCHUE K TOBTOPHOMY MHTErpaty (10Ka3ath).
CdhopmynupoBats u goka3aTh Gpopmyiry ['puHa, creacTue u3 He€ 0 HaXOXKICHUU
TUTOIIA/IH TIJIOCKOM 001acTH.

CdhopmynupoBaTh 1 10Ka3aTh TEOPEMBI O KPUTEPHAX IOIHOTO quddepeHnnana s
(GYHKINU IBYX NIEPEMEHHBIX.

CdopmynurpoBaTh U 10Ka3aTh TEOPEMY O IJIOLIAN 00JIACTH MPU NEPEXOJIE K APYTUM
KOOpJMHATaM.

CdopmynmrpoBaTh U 10Ka3aTh TEOPEMY O 3aMEHE NEPEMEHHBIX B IBOMHOM MHTETpae.
TpolHOM MHTErpa: onpeIeIeHue, CBOMCTBA, CBEACHUE K TIOBTOPHOMY
(chopmymnupoBats). Teopema o cpeoHem 3HaAUEHUU.

ChopmynmpoBaTs TeOpeMy O 3aMEHE NIEPEMEHHBIX B TPOMHOM HHTerpaie. PaccmoTpeTh
nepexos B chepruyeckre U MWINHIPHIECKIE KOOPAUHATHI (IKOOMaH, T€OMETPUUECKUMA
CMBICIT).

JlaTh ompejeneHne IpoCTo, TaaKoi, KyCOUHO-TTIaAKoH moBepxHOCTH B R®, 0c00bBIX
Touek Ha noBepxHocTu. ChopMyIHpoBaTh U JOKA3aTh TEOPEMY O KacaTelIbHOM
IJIOCKOCTH K TJIAJKOH MOBEPXHOCTH.

Jlatb onpenenenye ionaan TiaaKkoi MOBEpXHOCTH, 10Ka3aTh Gpopmymty ams e
BBIYHCIICHUSI.

[Tonyuuts paziauunbie GOPMYJIbI AJIs BBIYUCICHUS IIOMIAAN TOBEPXHOCTH.
[ToBepXHOCTHBIN MHTErpajl NEPBOrO POAA: ONPEIEIICHUE, CYIIECTBOBAHUE, BEIUUCICHNE
(mokazaTp) I TIaAKON M KyCOYHO-TIAAKON moBepxHOCTel. Teopema o cpeaHem
3HAYECHUH.

OnpenenuTh NOHATHE OPUEHTALIMM IS TJIAJKOM U U1 KyCOYHO-TJIaJKON MOBEPXHOCTH.
Kak cornacytorcst opueHTalusi HOBEpXHOCTH U €€ Kpas? [IpuBecTu nmpumepsl.
CdhopmynupoBaTh JIeMMy O COTJIACOBAaHUU OPUEHTAIMH T1aJIKON MOBEPXHOCTHU U €€ Kpasi
¢ IOMOILBIO napaMmerpu3anuu. [Ipusectu npumep.

[ToBepXHOCTHBIN MHTErPAl BTOPOIrO POJia: ONpPEAEIIEHUE, CYIlleCTBOBAHUE, BBIUNCICHUE
(mokasatp) IJIs TJIaJIKOM U KyCOUHO-TJIaIKON TMOBEPXHOCTEH.

®opmyna ["aycca — Octporpaackoro: chopMyIMpoBaTh U JOKa3aTh.

®opmyna Crokca: chopMyIupOBaTh U A0KA3aTh.

ChopmynupoBaTh U 10Ka3aTh TEOPEMBI O KpUTEPUAX NoJHOrOo nuddepeHnnana s
GYHKIUU TPEX MEPEMEHHBIX.

Omnpenenuts quddepeHnnaibHble ONepaTophl: TPATUEHT CKAIIPHOTO OIS, POTOP U
JUBEPreHIMsl BEKTOPHOTO 1oJis. Jloka3aTh X MHBAPUAHTHOCTb.

[ToBTOpHBIE MU DEepeHIInaTbHbIE OIEPATOPhI: PACCMOTPETH BCe BO3MOKHBIE CITy4awu.
Jloka3aTp

Omnpenenuth NOTEHIHAIBLHOE BEeKTOpHOE NoJie. CHopMyIupoBaTh U JI0Ka3aTh KPUTEPUN
JUIs1 TOTEHIIMATIBHOCTH MOJISl B TOBEPXHOCTHO-OAHOCBSI3HOM 001aCTH.

Omnpenenuts coleHOUAANBHOE BeKTOpHOE moJie. CHopMyInpoBaTh U JOKa3aTh KPUTEPUI
JUIsL COJICHOMIAIbHOCTH TOJIS B BBITYKJION OOJIACTH.

ChopmynupoBaTh TEOPEMBI O HETIPEPBIBHOCTH, MU GEpEeHIIMPOBAHUN U
UHTETpUPOBAHUU COOCTBEHHOI'O MHTErpasa 1o napaMmerpy. Jlokasars onHy U3 TEOpeM.
IIpuBectu npumep.

Hecob6cTBenHsblit uHTErpai 1-ro u 2-ro poja, 3aBUCSAIINN OT apamMeTpa — ONpPeaeTUTh.
PaBHOMEpHast CXOAMMOCTb 0 TapamMeTpy — onpeaeauts. ChopMynupoBarth U 10Ka3aTh
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npusHak BeliepmTpacca paBHOMEPHOH CXOAUMOCTH HECOOCTBEHHOTO MHTETPaIa.
[IpuBectu npumep.

Hecob6cTBennsiii uaTerpan 1-ro u 2-ro poaa, 3aBUCSAIINN OT TapaMeTpa — ONPEACTUTb.
PaBHOMEpHast CXOAMMOCTB 0 TapamMeTpy — onpeaenutb. CHopMynupoBarTh U 10Ka3aTh
npu3HaK /{upuxie paBHOMEPHOH CXOAUMOCTH HECOOCTBEHHOT O HHTerpana. [Ipusectu
puMep.

HecoOcTBenHblIit nHTErpan 1-ro u 2-ro poja, 3aBUCALINI OT HapaMeTpa — ONPEAETUTD.
PaBHOMEpHast CXOAMMOCTB 0 TapamMeTpy — onpeaeantb. CHopMymTupoBaTh U 10Ka3aTh
TEOpEMY O HENPEPHIBHOCTH HECOOCTBEHHOr0 MHTErpaia 1o napamerpy. [lpusectu
puMep.

HecoOcTBenHblit nHTerpan 1-ro u 2-ro poja, 3aBUCALINI OT HapaMeTpa — ONPEAETUTD.
PaBHOMEpHast cX0IMMOCTb 110 apameTpy — onpeaeauTsb. ChopMynupoBaTh paBuiIo
JleitOnuna nudpepeHmpoBanrs HeCOOCTBEHHOTO UHTErpaja 1o napamerpy. [lpusectu
puMep.

HecoOcTBenHbIit nHTErpan 1-ro u 2-ro posa, 3aBUCALINI OT apaMeTpa — ONPEAETUTD.
PaBHOMEpHAs cXOAUMMOCTH MO NapameTpy — onpenennuts. MHrterpan Jupuxie —
pazoaparh MOJIPOOHO.

JHate onpenenenue 6era- u ramma-pyakiuu. ChopMyIupoBaTh CBOMCTBA TaMMa-
¢bynkuu. Jlokazate TeopeMy 0 HENIPEPHIBHOCTHU U U depeHIpyeMocTu ramma-
¢byukuu. [lpuBectu npuMep npuMeHeHUs: raMMa-QyHKIIH.

JlaTte onpenenenue 6era- u ramma-pyakiun. ChopMyaupoBaTh CBOMCTBa OeTa-
¢byukuu. [lpuBectu npuMep HaxXoXIEHUS 3HAU€HUN raMMa-QyHKIUU U OeTa-QyHKIUH.
Jlatb onpenenenre TpuroHoMmerpuueckoro psaga Oypove i ynucioBoil pyHKIUM Ha
unatepBaie (-, n). [lomyunts hopmynsl 11 kodphunnenToB Ditnepa — Dypoe
MOYJICHHBIM UHTETPUPOBAHUEM PAJIA.

CopmynupoBaTh U 10Ka3aTh GOPMYJIbI HHTETPATIBHOIO MPEACTABIECHUS YACTUUHBIX
CYMM TPUTOHOMETPHUUYECKOTO psina Dypse.

CoopmynupoBath U 10Ka3aTh JeMMy PUMaHa ¥ NpUHLUT JIOKATU3AUH I
Tpuronomerpuieckoro psjga Oypre. Haiiti penenst (mpu n—o0) kodhduimeHToB
Ditnepa-dypbe ¢ MoMoIbIO JeMMbl Pumana.

CdopmynupoBats u 0Kazath npusHak J[uau cxomumocTH psina Dypbe, a Takke
CJIEICTBUE U3 ATOro npusHaka. [Ipusectu npumep cxomsauierocs paga @ypse u ero
CYMMBI.
3anucatrh pa3indHble GOPMBbI pa3iioKeHUs! PyHKIUH B TPUrOHOMETprudeckuil psit dypee:
Ha UHTEPBAJIE IPOU3BOJIBHOM JIMHBI, TOJIBKO 110 CHHYCaM, TOJIBKO IO KOCHHYCAaM,
nokasarenbHyto ¢popmy psna Oypee. [IpuBectu 00bsACHEHMS Ul KaXI0T0 CIIydas.
JlaTtb onpenienieHne yHUTApHOrO U HOPMUPOBAHHOTO NPOCTPaHCTB. [oka3aTh
HepaBeHCTBO Ko —byHsKOBCKOro 1 TeOpeMy O BBEIEHUU HOPMBI C TIOMOILIBIO
CKaJIIpHOT O Ipou3BeeHus. [IpuBectu npuMep yHUTapHOIO MPOCTPAHCTBA (PYHKIUIA.
Omnpenenuts npocTpancTBo GyHKIMI L,(a;b) 1 ckanspHOe MPOU3BEACHUE B HEM. 33/1aTh

OPTOTOHAIIBHYIO CHCTeMY B pocTpaHcTBe L,(—7;7). [laTh onpenencnus psaga Oypse 1o

OPTOHOPMHUPOBAHHOM CUCTEME B YHUTAPHOM IPOCTPAHCTBE.

Hatb onpenenenus psaga Pypbe 1o OpPTOHOPMUPOBAHHOM CUCTEME B YHUTAPHOM
npoctpaHcTBe. JlokazaTh TeopeMy O HauTyylleM NpHOIMKEHUH U HepaBeHCTBO beccerns.
Coopmynupoats paBeHcTBO [lapceBans. [Ipusectu npumep paBencta IlapceBans ams
KOHKpeTHOro psaga dypee.

[Ipumeps! 3aa4:
(ITposepsiercs MOIIK 1.1 3HaeT OCHOBHBIE 3aKOHBI, MOJEIH M METOJbI HCCIEIOBAHUS

(U3NYECKUX MPOLIECCOB U SIBJIECHUI — B YaCTH METO/IOB, CBI3aHHBIX C MHTEIPUPOBAaHUEM (DYHKITHIA
HECKOJIbKUX MEepEeMEHHBIX, paaamMu Pypbe, HHTErpalaMu C TapaMeTpaMu)



3amaua 1. Haiftu pabGoTy mons mpu JOBMKEHHM N0 KpPUBOM / TMOTOK MOJS Yepes
IIOBEPXHOCTb.
3anava 2. Paznoxuth GyHKIMO B psax Dypobe.

Pe3y.]II)TaTI)I OK3aMfCHa OIPCACIIAIOTCA OLICHKaMU «OTIIMYHO», «XOpomo»,
«YOOBJICTBOPHUTCIIBLHO», «HCYAOBJICTBOPHUTCILHO).

CryneHT 0CBOOOKIAeTCS OT PEUIeHHs 3a/a4, €CIH CHal COOTBETCTBYIOIIME TEMbI Ha
npakTuueckux 3aHsATusAX. CTyneHT (10 ero JKeJaHWI0) OCBOOOXITAETCs OT IEPBOTr0 BOIMpPOCca
Owusera, ecy MOyYWI OIICHKY Ha KOJUIOKBHYME I10 9TOH TeMe.

OneHka cTaBUTCS 3a OTBETHI HA BOIIPOCHI OUJIETa MPHU YCIOBUH, YTO 00€ 3a7jauu peIIeHbI
MPaBUWJIBHO WK CTYJEHT OCBOOOXK/IEH OT UX PEIICHUS.

OHGHKa «Heyt)oefzemeopumeﬂbﬁo» CTaBUTCA, €CJIM HC PCIICHA XOTHA ObI OJHa U3 IBYX
3aaa4 oo obe 3aaa4u pCUICHbI, HO HAa OJJUH U3 BOIIPOCOB HE JIaH OTBCT.

Omenka «Y0081emBOpUmenbHO» CTAaBUTCSA, €CIIM PEIICHBI 00€ 3a1auu (I CTYACHT
OCBOOOXKCH OT PEIICHHS 3a/1a4), JaHbl HemoJIHbIe (0e3 JoKa3aTeIbCTB) OTBETHI HAa 00a BOMpoca
OwmiieTa, CTYJCHT ITOKa3ajl TMOHMMaHUE MaTepuaia, HW3JIOKCHHOTO B €ro OTBETe, OTBETHB Ha
JIOTIOJTHATETHHBIC BOTIPOCHI TIPETIO1aBaTEIIs.

OreHka «XOpouio» CTaBUTCS, €CITM PEIIeHbI 00e 3a/1auu (MM CTYJIEHT OCBOOOXKICH
OT PEeIICHHsI 3a7a4), TaHbl HEeJOCTATOYHO TOJHbIE (HEMOJHOCTHIO JOKa3aHHBIE) OTBETHI Ha 00a
BOIIpoca OmieTa, CTyIeHT MoKa3aj MOHUMAaHUE BOIIPOCOB OMJIETa, OTBETHB Ha JOTOTHUTEIBHBIC
BOIIPOCHI TTPETNOIaBATEIISA.

Ormenka «OMIUYHOY» CTAaBUTCS, €CITU PEUICHBI 00€ 3a1auu (WK CTYICHT OCBOOOKICH
OT pelIeHHs 3a1ad), TaHbl JOCTaTOYHO MOJHBIC, 00OCHOBaHHBIC JOKA3aTeIbCTBAMH, OTBETHI Ha
o0a Bompoca Owiera, CTyJEHT IMOKa3al TiyOOKoe MOHWMaHHE BOIPOCOB OWIIeTa, OTBETHB Ha
JOTIOJTHUTEIIBHBIE BOIIPOCHI MPETIOAaBATEIS.

4. OueHoOYHbIe MATEPHUAJIbI VIS IPOBEPKH OCTATOYHBIX 3HAHUI (CHPOPMHUPOBAHHOCTH
KOMIIeTeHI 1)

[[aHHLIfI TECT MOXKET OBITh MNPEIJIOKEH CTYACHTaM 3 nm 4 Kypca 6aKanaBpHaTa II0CJIC
IIOJIY4YCHUA OICHOK 3a 1, 2, 3 CEMCCTP IO JUCHUIIJINHE «MaremaTHyecKHil aHaIn3. HpezmaraeTc;I
OJIMH BAapHWaHT TCCTA, BLI6paHHLII>i CJ'Iy‘IEIfIHbIM 06pa30M. I[J'IH YCIICHIHOT'O BBIITOJIHCHUA TECTA BCC
3aJaHus JOJIPKHBI OBITE PCUICHBI BEPHO.

IIpumepHbie BApHAHTHI TECTA:

Bapmuanr 1.
1. lanbr aBa MmHOXecTBa C =[0,4] u D =(2,6). Kakoe u3 npuBeIeHHbIX MHOXECTB ABJIIETCS UX

nepeceyeHruem?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)



2. Janbl ¢pynkuun — a(x) = ﬁ, P(x) = %, 7(x)=2. W3 HEX GECKOHEUHO Mayloi
X

GyHxuuei npu x — 0 sBIsgeTCA QYHKLUS:

1) a(x); 2) B(x); 3) HET BEpHOro OTBETA; 4) y(x)

3. Psagom Teitnopa wist pynkuun f(x) =e” B Touke X, =0 sBisiercs psin

© (_1 k 0 0
) ;%xk Z% kz_:kl 4) Y

4. Kaxoe U3 MHOXECTB SABISACTCSI KOMIIAKTHBIM:

1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

5. Kakas u3 pynkuuit packinansiBaercs B psaijg @ypbe no KocuHycam

) f(x)=x, xe(-m7n) 2) f(x)=¢", xe(-L1) 3) f(x)=x|, xe(-m,n) 4)x*,xe(-L1)

Bapuanr 2.

2
1. OGnacteio onpenenenus GyHKuuu f(x) = x2_+4 SBIIIETCS TPOMEKYTOK

) R; 2) R\M25; 3) R4} 4) RV{2,-25;
5 2
2. Tpexen  lim 2% +35x +57x paBeH:
x—o  5x7 —6x
1) 2; 2) —%; 3) %; 4) HeT BEpPHOTO OTBETA.

3. I'paduk pynkuun y = x* =2 sBusercs BBIITYKJIBIM BBEPX HA POMEXKYTKE:

1) (0;+); 2) (—;0); 3) Her BepHoro oreera; 4) (0,5 ;+0).
4. Yactras npoussoanas dynxnuu f(x,y)=sine” mo mepemennoii x pasHa
1) ycose”  2) ye™ cose” 3) cose” 4) cose” sine”

5. UuTerpan J.xcosxzdx paBeH:

1) —%sinx2 +C; 2) %sinx2 +C; 3) xsinx® +x* cosx> +C; 4)HEeT BEpHOTO OTBETA.

Bapuanr 3.
1. Kakoe u3 yKa3aHHBIX MHOXKECTB HE SIBJISIETCS OTPAaHHUEHHBIM CBEPXY

1) (-3,14)  2) (-0,4]  3){[0,n):neN} 4 {%:neN}
2. TpowusBomauas Gpyukuuu [ (x)= e paBHa:
1) x% o . 2) HeT BepHOro 0TBETa; 3) €°; 4) 2xe"

3. Psnom Teiinopa mist ynkuuu f(x) = ln(x + 1) B Touke X, =0 sABseTcs psan
k 1

oo_lk o [e'e]
n3E— 935 DIk 93k

2
x° -

4. AcuMntoTol QYyHKIIUU Y = SIBIISIETCS TIpsIMast:
1) y=x+1; 2) y=-x; 3) y=x; 4)Her BepHOro oTBeTA.

5. 3HayeHHe KAKOTO MHTEerpajia paBHo 00beMy Tena V



1) HeT BepHOro OTBETA. 2) m (x2 + yz)dxdydz 3) I” dxdydz 4) Zf Vdx
v v 0

Bapuanr 4.

1. Kakag u3 mmocienoBaTeIbHOCTER IBIIETCS CXOISIIECs
1

1 1 2 .
1) = 2) In= 3) n? 4
) p ) lnn ) n ) sinn
2. Kakast u3 QyHKUIUH SBIISIETCS HETIPEPHIBHOM
x+1,x>0 inx,x >
DL 2)signx 3 gy JSOYT
x x2,x<0 -x,x<7

3. [lepBooOpa3Hoil i pynkuuu f(x) = x° +2cos3x sBISETCS byHKIUSA:

4
1) HeT BepHOTO OTBETa; 2) F(x):3x2 —6sinx; 3) F(x):xT+25in3x;

2.
4) F(x):T+§sm3x.

4. IlpousBoaHON GyHKIUHU f(x)=—5cose2x B TOYKE X ABJIIACTCH:
1) 10&** sin** 2) 5cose®™  3) —sine®®  4) cose

5. K xkakomMy U3 MHTErpajoB MOXXHO NpUMEHUTh popmyny ['puHa
1) j ydx—xdy 2) j j y2dzdx — x2dydz + Z2dzdx  3) j zdx + 2xdy — ydz
L s L

4) ” xydxdy
D

Bapuamnr 5.

1. lanwl 1Ba MHOKecTBa C =[0,4] u D =(2,6). Kakoe u3 npuBEIEHHBIX MHOXECTB SIBJIACTCS UX

o0beHeHneM?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

2. Kako¥ 13 psiioB SIBJISETCS 3HAKOIOJI0KUTEIbHBIM

D Ysinn 2) S 3) Y (n+x) 43 (o)
n=1 n=l1 n=l1 n=l1

3. Iuddepenuuanom pynkuuu f(x)=e+Inx spuserca GyHKIusI

1 1 1 I
nl oo (e+x)dx 3) Lan et

2

4. auel pynkuuun — a(x) = ﬁ, L(x) :%, y(x) = % N3 HuX OecKOHEYHO OOJIBIION
X

¢yHkuuei npu x — 0 sBiIsAeTcs QyHKIU:

1) a(x); 2) PB(x); 3)Her BepHOro oTBeTa; 4) ¥(X).

5. Kakoi u3 HHTCIpPpaJIOB ABJIACTCA ONPCACICHHBIM

+00
dx 3e dx
1 — 2 In2xdx; 3 ==, 4) HeT BEpHOI'0 OTBETA.
) '[3x2—27 ) J.e ) '!xs ) P



Bapuanr 6.

1. Tansl qBa MHOXectBa C =[1,6] u D =(0,3) . Kakoe u3 npuBeACHHBIX MHOXECTB SIBJIIETCS X
o0beHeHuEM ?

1) (0,6] 2) [1,3) 3) [1,3] 4) (0,6)

2. Kakoli u3 psoB sBJISE€TCS 3HAKOUYEPEAYIOLIUMCS

1) isinn 2) in‘” 3) i(n+x)3 4) i(—e)”
n=l1 n=l1 n=l1 n=l1

3. Kakast u3 pyHKIUH SBIISETCS pa3pbIBHOU
x+1L,x>0
1) e 2) signx 3) 2 4) sinx
2 +1,x<0
3
x =2
2

1) y=x+2;2) y=-x; 3) y=x; 4)HeT BepHOro oTBeTA.

4. Acumnroroil pyHKIMH y =

ABJIACTCA ITpsAMat:

5. Yactuas npoussonuas Gpynkuuu [ (x,y)=sine” no mepemennoii y papna

1) ycose”  2) ye™ cose™ 3) xe™¥ cose™ 4) cose” sine”
Bapmuanr 7.
1. O6nacte onpenenenus Gynkmuu y = In(3+ 2x) uMeeT BUL:

1) (—%;+oo); 2) (—oo;—%); 3) et BepHoro otBeta; 4) (0;+x).

2. Nanbl pyHKIIMU  (X) = ﬁ, L(x)= x%’ y(x)=2 ;_' 3 U3 mux GeckoHeTHO GOTBIION

bysakueit npu x — —3 sBisierca QyHKUIUA:
1) a(x); 2) PB(x); 3)Her BepHoro otBera; 4) y(x).

3. uddeperimanom dyuximu f(x) =cosx + 3¢’ spasercs GyHKIUs

1) —sinx +9¢* 2) (—sinx+3e3x)dx 3) sinx +3¢>* 4) (—sinx+9e3x)a’x

4. TlepBooOpaznoit nus pyHkuuu f(x)=x6+2sin3x aBisgeTcs QyHKUIUS:

x7

1) Het BepHoTO OTBETa; 2) F(x)=7x6—6sinx; 3) F(x)=7—%cos3x;
4) F(x)zﬁ—i-zcos?’x
7 3 '
5. 3HayeHHe KaKOoTo MHTerpalia paBHO Niaomanan GUrypsr S
2
1) HeT BepHOro OTBETA. 2) ” dxdy 3) ” (x+ y)dxdy 4) J- Sdx
s S 0

Bapuanr 8.

1. Kakoe u3 YKa3aHHbIX MHOXKCCTB HC ABJISICTCA OIpaAHUYCHHBIM CHHU3Y



1) (-3,14)  2) (—0,4]  3){[0,n):neN} 4 {%:neN}

2
2. Mpenen lim X +3X+2

paBeH:
x>l x2 —2x 3

1) 3; 2) —Z; 3) HEeT BEPHOI'0 OTBETA; 4) —%.

3. Psagom Tefmopa TUTSt (1)yHKIII/II/I f(x)=cosx BTOUKE X, =0 sBIAETCS PsI

o2k B!
D Z (2k)' %) Z (2k) kz_:k Y Z(zk)'
4. Kakoli U3 UHTErpajioB SIBJISETCS HEONPEAEIECHHBIM

+00
3e d
) |[—& . 2 In2xdx; 3 ax . 4) Bce.
) J‘3x2—27 ) J.e ) JI.x )

5. K xakomMy U3 MHTerpajioB MOXHO NpuMeHUTh popmyny ['aycca-OcTporpaackoro
1) I vdx—xdy 2) H yidxdy — x*dydz + z*dzdx  3) I zdx +2xdy — ydz
L s L

4) ” xydxdy
D

Bapuant 9.

1. Kakag 3 mociie1oBaTeIbHOCTEN SIBIISIETCS CXOISIIECs
1 i 1

1) 8In= 2) n* 3) cosn 4) =
n n

2. TlpousBomnas Gpyukiwu f(x)= cos(x3) paBHa:
1) —3x? cos(x3 ); 2) HeT BEpHOTO OTBETa; 3) 3x? sin(x3 ) : 4) —3x? sin(x3) .

3. I'paduk pynkuuu y = x* =5 sBisercs BBIITYKJIBIM BBEPX Ha IIPOMEKYTKE:
1) (0;4); 2) (—o0;+0); 3) Her BepHOro oTBeTa; 4) (5;+00).
4. Kakoe U3 MHOXECTB ABJSAETCS OTKPBITHIM HA €BKJIUJOBOW MPAMOIl:

1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

5. Kakas u3 pynknuii packnanpiBaercs B psiag @ypre nmo cuaycam
) f(x)=x*, xe(-mn) 2) f(x)=€", xe(-L1) 3) f(x)=x|, xe(-n,7)
4x*, xe(-2,2)

Bapuant 10.
1. Hanber nBa muoxectBa C =[0,4] u D =(2,6). Kakoe U3 npuBEJEHHBIX MHOKECTB SIBJISCTCS

pazHocteio C\D?
1) [0,6) 2) (2,4] 3) [0,2] 4) (4,6)

2. KaKafI N3 HOCHCHOB&TCHBHOCTCP’I ABJIISACTCS CXOHﬂmeﬁCH
1 1
1) n2 2) InlL 3) en 4) sinn
n

3. Kakoii u3 PAAOB ABJIACTCA 3HAKOIICPEMECHHBIM

DS sinn a3 S (nex) ) (o)’
n=1 n=1 n=1 n=1



4. Psanom Teﬁnopa st yHkuu f(x) =sinx B Touke X, =0 sBisercs psj

kl l)kl .
2k 2k-1 21 1 2k
)Z(zk)v )Z(zk nrr )Z(zk 0 4)§(2k)!x

5. Kakas u3 Touex siBjsieTcs TOUKOH MakcuMyMa Ut QyHKIUHN y = 8x —%x“ :
1) 2; 2) 12; 3)-2; 4)0
Kuaroum k Tecry:

Bapuanr 1 1 2 3 4 5
OtBer 2 4 4 3 3
Bapuant 2 1 2 3 4 5
OTtBer 4 2 3 2 2
Bapwuanr 3 1 2 3 4 5
OTtBer 3 4 1 3 3
BapuanT 4 1 2 3 4 5
OtBer 1 1 4 1 1
Bapwuanrt 5 1 2 3 4 5
Otser 1 2 3 2 2
Bapwuant 6 1 2 3 4 5
OtBer 1 4 2 3 3
Bapwuant 7 1 2 3 4 5
OtBer 1 1 4 3 2
Bapwuanr 8 1 2 5
OtBet 2 2 1 1 2
Bapwuant 9 1 2 3 4 5
OtBet 4 4 3 4 4
Bapwuanr 10 1 2 3 4

Otser 3 3 1 2 1

HNudopmanms o pazpadoTunkax

JlazapeBa Enena ['ennanpeBHa, kKaHauaaT GuU3NKo-MaTeMaTUYECKUX HAYK, JOLEHT, JOIECHT
kadenpsl o0IIei MaTeMaTHKU MEXaHUKO-MaTeMaTruieckoro ¢akynbrera TT'Y.



