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1. Henn, 3a0a4m ¥ IVIaHUPYeMble Pe3yJbTaThbl 00y4eHHs 110
AUCHUILINHE

K oCHOBHBIM yensim OCBOCHHS AUCHMUILUIMHBI «MaTteMaTHueCKuil aHaau3y CleyeT OTHE-
CTH:

- BOCIIUTAHHE Y CTYJIEHTOB OOIIEeil MaTEMaTUYECKON KYJIbTYpPHI;

- mpuoOpeTeHne CTyJEHTaMH HIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HaHUM, yMEHU 1 HaBbI-

KOB;
- pa3BUTHE CITIOCOOHOCTH CTYJAEHTOB K HMHAYKTUBHOMY W JCAYKTHBHOMY MBIIUICHHIO

Hapsy ¢ pa3BUTHEM MATEMaTU4ECKOM UHTYULIHH;

- YMEHHUE CTYJEHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITENIbHOTO U3yueHUsl yueOHOM 1 Hay4-
HOM JINTEPATypBbl, COAEPKALLECH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTaThl,

- IOJITOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBaJM(UKALIMOHHON XapaKTe-
PUCTHKOI OakaiaBpa 10 HalPaBJICHUIO, B TOM YHciie POPMUPOBAHNE YMEHHUI HCITOB30BATh OCBO-
€HHbIE MAaTEeMAaTUYECKHE METOIbI B TPO(EeCcCHOHAbHOM 1eATeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOH IU(POBOI 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOEHUS TUCHUTUTMHBI «MaTeMaTH4ecKuil aHanu3 clieAyeT OTHe-
CTH:

- OCBOGHHUE CTY/IEHTAaMU OCHOBHBIX MOHATUH, METOJIOB, (DOPMUPYIOIIUX OOIIyI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PELIEHMsI IPUKIIaJIHbIX 33/1a4;

- (hopMupoBaHHe y CTyAeHTa TpeOyeMoro Habopa KOMIIETEHIUI, COOTBETCTBYIOIIUX €r0
HAIPaBJICHUIO TIOJrOTOBKH ¥ 00ECIIEUYNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue no aucuUIUIMHE «MaTeMaTHUecKuil aHanu3» HallpaBlieHo Ha (hopMupoBaHue y 0Oyua-
IOLUXCS CIEAYIOIINX KOMIETEHIINN

Kox n HamMeHoBaHNe KOMIIETEHIIUIA

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUU

OIIK - 3. CriocobeH NpuMeHsTh COOTBETCTBY-
oL (PU3KKO - MaTeMaTHYECKU anmnapar,
METOBI aHAIHM3a U MOJICITUPOBAHHSI, TEOPETH-
YEeCKOI'0 M SKCIEPUMEHTAIBHOIO CCIIE10Ba-
HUS TIPH peIIeHUH MTPOPECCUOHATBHBIX 33124

NOIIK-3.1. Mcnionp3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHbIX TUCLIMILINH, METO/bI
anreOppl 1 MaTEMaTHYECKOI 0 aHalln3a, Jud-
(bepeHInaTbHOT0 U UHTETPAIbHOTO UCUHUCIIe-
HUS, YUCIICHHBIX METOJIOB; (DU3UYECKUE SIBIIC-
HUS U 3aKOHBI MEXAHUKH, TEPMOJINHAMUKH,
ANIEKTPUYECTBA MAarHETU3Ma, ONTHKH.
NOIIK-3.2. BeimosiHseT aHaliu3 U MOJIEIUPO-
BaHHE, TEOPETHUUECKHUE U IKCIIEPUMEHTATb-
HBIEC UCCIIEIOBAHMS P PElIeHUH npodeccu-
OHAJILHBIX 3aJ1a4 C UCMOJIb30BaHUEM (PU3UKO-
MaTEeMaTUYEeCKOro amnmapara.

NOIIK-3.3. [TpuMeHsieT METOIbI BBISIBIICHUS
po0JIeM B AJIEKTPOIHEPTETUUECKON OTpacIn
C UCMOJIb30BaHNEM HABBIKOB aHAJIUTUYECKOTO
1 HKCIIEPUMEHTAIILHOTO UCCIIE0BAHUS OC-
HOBHBIX (PM3UUYECKHUX 3aKOHOB M TEXHOJIOTH-
YECKUX MTPOLIECCOB.




2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTelbHOM MPOrpaMMbl

JlucuumamHa OTHOCUTCS K 00s3aTenbHON yacTtu Os0ka b1: Moxynp «MareMaTuueckue u ecre-
CTBEHHO-HAYYHBIE TUCIMUILIUHBIY.
JuctunauHa 6a3upyeTrcs Ha CIeAYIOeH, PO ICHHON AUCITUTUIHHE:
- TMHEeWHas anreopa.

JuctumnnmHa «MaTeMaTHIeCKUN aHAIM3» JIOTHYECKH CBsI3aHa C MOCIICIYIOIUMHA TUCIUTUTMHAMM:
B obsazamenvuoii wacmu:

- MaTeMaTHYEeCKUH aHaIu3;

- (usuka;

- TEOPETUYECKHE OCHOBBI AJICKTPOTCXHHUKHU;

- TEOpETUYECKasi MEXaHUKa;

- DJIGKTPOHUKA;

- DKOHOMUKA U YIPABJICHUE B SHEPTETUKE.

- B uacmu, omnocawetics K 21eKMUuHbIM OUCUUNTUHAM.

- MaTeMaTUYECKHE METOJbl MOJICIUPOBAHUS U aHATN3A DJICKTPUUCCKUX M JICKTPOHHBIX

CHCTEM.

3. CTpykTypa u coaepkaHue TUCHUILTHHbI

OO6miast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIIACT 4 3aueTHbIC euHUIIbI -144 yaca.

3.1. Buabl yueOHOI padoThl M TPYA0€MKOCTH

3.1.1 Ounas ¢popma o0ydeHus

n/n Buj yueoHoii padoTbl Kotf;z‘;cmo Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B tom uncie:
Jlexumn 18 18

1.

, CeMuHapcKue/mpakTHUECKHUE 3aHATHS o4 o4
JlaGopaTopHblie 3aHATHS - -
CamocrosiTe/ibHasi padoTa 72 72
IIpome:xxyTouyHast aTTecTanus

3K3aMEH D D
Hroro 144 144

3.2. TemaTnyeckuii MJIaH U3y4YeHUs TUCHUILINHBI

Temarnueckue mIaHbl U3y4eHUs TUCHUIUIMHBI IO OYHOM U 3a04HOM hopMaM oOyueHus pa3me-
IICHBI B IPUJIOKEHUH | Kk padoueil mporpamme.



3.3. Conepxxanue pa3aejioB JUCHHIINHBI

BBenenne

[Ipeamer, 3agauun 1 copepx aHue AUCHUIUTMHBL. OCHOBHBIC TAIlbl Pa3BUTHUS TUCHUTIIINHBI.
CtpykTypa Kypca, ero MecTo U poJib B [IOATOTOBKE OaKanaBpa, CBS3b C APYTUMU AUCHUIIIIMHAMH.

Pa3nen 1. [luddepenunanbHoe ucuncieHue GyHKIMA 0THOI MepeMeHHOM

Tema 1. Yucnoas nocnegoBaTesbHOCTD. [Ipeaen uncioBoi nocneaoBaTeIbHOCTH U €T0
cBoricTBa. @ynkuus. [loctpoenue rpaduxos ¢pynkuuid. [Ipenen pynxmnuu. OCHOBHBIE TEOPEMBI O
npenenax gynkuuu. [lepBrlil u Bropoii 3ameudarenbHblie peaesbl. CpaBHeHHE 0ECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIC OCCKOHEYHO MAaJIble BETMYHUHBI.

Tema 2. HerrpepbIBHOCTD (PYHKITMH B TOYKE M Ha MPOMEXYTKe, TOUkH pa3pbiBa () yHKIINH,
ux Knaccuukanus. ACUMOTOTH Tpaduka QyHKINH, UX KIaccu(uKaIus.

Tema 3. I[IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MUECKUNA CMBICI POU3BOIHOM.
[IpaBuna muddepenmpoBanus U GOPMYIIbl BEIYUCICHHS TPOU3BOAHBIX. TabuunIa mpou3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX (YHKIHI. Brruncienne nmpous3BoaHbIX (GYHKIUH, 3aJaHHBIX pa3iuy-
HBIM 00pa3oM.

Hudbdepennman. [IponsBoansie u quddepeHnmranbl BeICIIUX MOpsakoB. [IpubnmkeHHbIe
BBIUUCIICHUS ¢ TOMOIIBI0 U depeHnnanos.

Tema 4. IIpaBuno Jlonurans. ®opmyna Telinopa. PackpsiTue HeompeaenieHHOCTEN pa3-
JUYHOTO THITA. Pa3nokeHne OCHOBHBIX dJIeMEHTapHBIX QyHKIMi 110 hopmyie Teitmopa. [Tpnudim-
YKECHHBIE BBIYUCIICHUS ¢ TOMOIIbIO hopMynbl Teinopa.

Tema 5. OcHOBHBIC TeopeMbl nuddepeHITUaIBHOTO UCUUCICHHs.. MOHOTOHHOCTh (DyHK-
11U, SKcTpeMyMbl Heo0XoauMbie U 10CTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIIBHOTO JKCTpe-
myMma. MccnenoBanue Boimykiioctu rpaduka pyaxmun. Touku neperuda rpaduka GyHKImH.

OO6mas cxema uccienoBaHus GyHKIMH U MOCTpoeHus ee rpaduka. CBoicTBa GyHKIIHHA,
HEeNpephIBHBIX Ha oTpe3ke. HanbosbIiee u HaMeHblllee 3Ha4eHUs PYHKIIMN Ha OTPE3Ke.

Paznen 2. Inddepenunaibuoe ucunciaenne GyHKIMii HECKOJbKUX NMepeMeHHbIX

Tema 1. OyHKIMM HECKOJIIBKUX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH YpPOBHs. HacTHbIE
npousBojHble. [lonubiil quddepennuan. [IponsBoaHbie ClI0XHONW (YHKIIMM HECKOJBKHUX Iepe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U JU(PepeHIaibl BRICIINX MopsaakoB. Teopema [lIBapia.

Tema 2. IIpousBoaHast o HanpaBneHuro. ['paguent. KacatensHas k kpuBoit. KacarenpHas
IUIOCKOCTh U HOpMallb K moBepxHocTH. Dopmyna Teilnopa. DkcTpeMyM (PYHKIMH HECKOJIBKHUX
nepeMeHHbIX. HeoOxoqumble U 10CTaTOUYHbIE YCIOBHSI SKCTPEMYMa.

Paznen 3. UuTerpajibHoe ucunciaeHne

Tema 1. IlepBooOpasHas. Teopema cymiecTBOBaHUSI HEONpeAeIeHHOro mHTerpaia. He-
OIpeJIeIeHHBI MHTETpall U ero CBOMCTBa. Tabyniia MHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuil. Meron HemocpeACTBEHHOTO HHTETPUPOBAHUS.

MeToab! UHTETPUPOBaHUS C TOMOIIBIO 3aMEHbI IIEPEMEHHOM, TOABEICHUEM 1101 3HaK Ju(depeH-
uuana. MeToa MHTErpupOBaHHUs 110 YaCTSM.

WuTerpupoBanue paliMoOHAIbHBIX Jpo0ei, HHTErpUPOBaHNE HEKOTOPBIX BUJIOB HPPAIIMOHATBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3ajaun, npUBOASAIIME K MOHATHIO ONpeENelIeHHOro uHTerpana. OnpeneneHHbIi
MHTETpaJl, €r0 CBOMCTBA. Y CIIOBHSI HHTETPUPYEMOCTH. MIHTETpan ¢ nepeMeHHbIM MTPEAEIIOM UHTE-
rpupoBanus. Dopmyna Hetotona — JleliOHuna. 3ameHa nepeMeHHOM B ONpeIeIeHHOM HHTETpale.

[TpunoxkeHus onpeeeHHOro UHTerpajia B reOMETPUU U MEXaHUKe (BBIYMCIIEHUE TUIOIIA-
1 TUIOCKUX (UTyp, JUIMHBI KPUBOW, 0OBEMOB.

Tema 3. HecoOcTBeHHBIC HHTETPAJTBI IEPBOTO U BTOPOTO poja (1o 6€CKOHEYHOMY IpoMe-
KYTKY, OT HEOrpaHHUEHHBIX (DYHKIIMI HAa KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.
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Tema 4. 3agaun, NpUBOAIINE K KPaTHBIM UHTETpaiaM. JIBOWHOW U TPOWHOW MHTETPAJIHI,

uXx cBoiicTBa. [IpaBuiia BEIYMCIIEHUS IBOMHBIX UHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKHX 3AHATHII MO TUCIUIIHHE
«MareMaTHYeCKHHA aHAIN3»

3.4.1. Ounas popma o0yueHust

Ne Tema 3ansaTus

n/m

1 Paszgea 1. DiaeMeHTHI MATEMATHYECKOI0 AHAJIHN3A.

Yucnosas nocienoBaTeabHOCTb. [Ipenen 4ncinoBoi mocieaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @ynkmus. [Ipeaen ¢pyaknuu. TeopeMsr o mpene-
nax ¢yHkiuu. [1epBoIii 1 BTOpoil 3aMeuaTeIbHbIC PEEIbI.

2 CpaBHeHHe 0€CKOHEYHO MaJlbIX M OECKOHEYHO OOJIBLIMX BEJINYMH. DKBUBAJCHTHBIE Oec-
KOHEYHO MaJIbI€ BEJIMYHHBI.

3 PackpeiTe HeonpeaeneHHOCTEN pa3InyHOrO TUIIA

4 HenpeppiBHOCTD (DyHKIIUHI B TOUKE U Ha IpoMeKyTKe. OJHOCTOpOHHUE npeaensbl. Touku
paspbiBa GyHkiuy. [lpumepsl pemenus 3aaau

5 [TpousBonnas pynknun. [IpaBuna quddepennupoanns 1 GOPMYIIbl BRIYUCICHUS TIPO-
n3BoAHbIX. TexHuka auddepeHurpoBaHus

6 HuddeperunpoBanue oopaTHbIX QyHKIMA, GYHKINHN, 33JaHHBIX HESBHO, TapaMeTprye-
ckH, Jorapupmudeckoe mudpepeHnpoBanmne

7 Huddepennman. ['eomerpruueckuii cmpicn auddepennnana. [Tponssoaasie u quddepen-
1IMaJIbl BBICHIMX NOPsAAKOB. [IpuOaMkeHHbIE BBIUUCIEHUS C IOMOUIbIO JU(PepeHIIHATIOB.

8 [IpaBuno Jlonuransa. @opmyna Teilnopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3IMYHOTO
tuna. Pa3noKeHusi OCHOBHBIX 3JIEMEHTapHbIX GyHKIUH o Gpopmyse MakiiopeHa.

9 [TpubmxeHHbIe BEIYUCIICHUS ¢ TOMOIIBIO (hopMyJsl Teimopa.

10 | [TomHOE HccnenoBanue GyHKIUH U TocTpoeHue rpadukos. [Tpumepsr

11 | [TonHoe uccaenoBanue GyHKUUN 1 mocTpoeHue rpadukos. [Tpumeps! (mporokeHne)
CamocrosarenbHas padora Nel Ha ceMuHape 1o GpyHKIUAM OJHOM epeMeHHON

12 | Pazgen 2. @yHKIMHU HECKOJIBKHX NepeMeHHbIX. JIMHUM U TOBEpXHOCTH ypoBH. HacT-
HbI€ IPOMU3BOIHBIE U AU(depeHIIran NepBoro NopsIka.

13 | [omuwii quddepennnan. [IponsBoansie cnoxHoi (yHkuuu. [IponsBomHas QpyHKIUH,
3aJJaHHOI HesiBHO. YacTHbIE MPOU3BOJHBIE U JU(epeHIHaibl BEICIINX MOpsAaKoB. Teo-
pema IIBapua.

14 | IlpousBoanast 1o HanpasieHuro. ['paguenr.

15 | DkerpemyM QYHKIIMH HECKOJIBKUX TIepeMeHHBIX. He00X0uMBbIe U TIOCTATOYHBIE YCIIOBHS
JKCTpEMyMa.

16 | CamocTrosnTeabHast padoTra Ne 2 Ha ceMHHape MO0 (PYHKIUSM HECKOJIbKHX MepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHoe HCUYHCIEHUE
IlepBooOpaznas. HeonpeneneHHslit HHTErpal U €ro cBoicTBa. MeTos HEemoCpeaCTBEeH-
HOTO MHTETPUPOBAHMUS.

18 | UnTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM, TOJIBEIEHUEM I10]1 3HaK TU(depeH-
nuuana. MeToq MHTErpUpPOBAHUS 10 YACTIM

19 | UnTerpupoBanue paiMoHaIbHBIX IpoOel, MHTErpUPOBaHNE HEKOTOPBIX BUIOB UPpAIHO-
HATBHBIX (PYHKIIUN

20 | MHTEeTpHipOBaHNE TPUTOHOMETPHUECKUX (DYHKITHH.

21 | Beruucnenue onpeeaeHHbIX HHTErpasioB 1o ¢popmyne Heiotona-JIeiiOnuia. 3ameHa me-
PEMEHHON U MHTErPUPOBAHUE 110 YACTSIM B OIIPEICJIEHHOM UHTErpae.
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[TpunoxeHus onpeaeseHHOro HHTEerpaja B FTeOMETPUH U MeXaHUKe (BBIYMCICHHE IJI0MTa-
Jeii TUIOCKUX (UTYp, JUIMHBI KPUBOM).

23 | IIpunoskeHus OINpeneIeHHOro UHTErpaja B TEOMETPUN U MEXaHUKE (BBIYUCICHUE 00be-
MOB, IUIOLIa/Iel TOBEPXHOCTH).

24 | HecoOGCTBEHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO POJA, X BHIYHCIICHUE.

25 | 3amauu, NpUBOASIIKE K KpaTHBIM MHTErpajiaM. BoluricieHue JBOMHBIX MHTETPalioB CBE-

JICHUEM K MOBTOPHBIM. 3alaud Ha U3MEHEHUE MOPsIKa HHTErPUPOBAHUS B JBOITHOM UH-
Terpaie

26 | I'eomerpuyeckue U pusnueckue MPUIOKEHUS KPATHBIX HHTETPAIOB, IPUMEPHI BBIUUCIIE-
HUSL

27 | KoHTpOoJIbHOE TECTUPOBAHUE TI0 KYpPCY.

4, Y4eOHO-MeTOAMYECKOE U UHPOPMALMOHHOE o0eceyeHne

4.1. HopmatuBHble 10kyMeHThI 1 [OCThI
[Tpuka3z MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O06 ytBepxkaennn llopsiika MPUMEHEHUS] OPraHU3AUSIME, OCYHIECTBISIONIMMU 00pa3oBa-
TEJIbHYIO JICATEIIbHOCTD, YJICKTPOHHOTO 00YyUEHHUSI, IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH MU peaan3aluuu 00pa30BaTeIbHbIX IPOrPaMM.

4.2. OcHoBHasi JuTEpaTypa

@uxrtenronsi [.M. OCHOBBI MAaTEMATHYECKOTO aHAJIN3A: YICOHUK IS BY30B, 15-¢ u3.,
crep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxTtenronsl [.M. OcHOBBI MaTeMaTUYECKOTO aHaIU3a: y4eOHUK AJ1s BY30B, 14-e u3.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematuueckoro ananusza. T.1. Iuddepenunansuoe u un-
TerpajibHOe UCUUCICHUS (PYHKUMN O0HONW nepeMeHHOoM. Panpl: YueOHuk [DnekTpoHHBIN pe-
cypc]: yue0. - DnekTpoH. aaH. - MockBa: ®usmatnut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ 3kpaHna.]

4.3. JlonoJHUTeNbHAS JIUTEPATypPa

IMuckynos H. C. /luddepeniuanbHoe 1 MHTErpallbHOE UCUMCICHUS Ui BTy30B. B 2-X To-
Max. M.: UuTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3yoxkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMAaTUKH JUTS TEXHHYECKUX BBICIIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MY, 2012. 400
9K3.

Kpartkuii xypc BbICcIIe MaTeMaTWKH [DJIEKTPOHHBIA pecypc]: yuel. - DIEeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 «c¢. [Pexum gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.]

Bbyrpos .C., Hukonsckuit C.M. Beiciiast Matematrka: yueOHUK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTterpanpHoe ucuucienne GyHKIUH OJHOW M HECKOJIBKUX MepeMEeHHBbIX. TeopHs Mojs: Me-
TOAMYECKHE YKa3aHUS M BapUaHThl pacueTHO-Tpaduyeckux padort // bogynos M.A., Bopo-
nuHa C.U., ITokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMW», 2009.
Maremarnueckuii ananus. Teopus mpeaenoB U qudpepeHnrnaIbHOe UCUUCICHUE: OCHOBHBIE
MIOJIOKEHHS TEOPHH, METOAMYECKHE YKa3aHHUsl U BapUaHThl pacueTHO-rpauiyeckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. JaexkTpoHHBIE 00pPa3oBaTeIbHbIE PeCypChl


https://e.lanbook.com/book/93522

[IpoBenenue 3aHATHIA U aTTECTAIM BO3MOKHO B AUCTAHIIMOHHOM (hopMmarte ¢ MPUMEHEHHEM CH-
cTeMbl AucTaHImoHHoro ooydyeHusi yausepcurera (CIIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTHKay 3JICKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
MIPOrPaMMBI:.

DJIEMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJn3a

HHTerpaibHOE UCYUCIICHUE
GyHKIMA 0HON IEPEeMEHHOM
HuddepenunanbHoe ucuucie-
HUEe (PYHKIUN HECKOJIbKUX IIe-
pPEMEHHBIX

JlononHuTEIbHBIE TJ1aBbl MaTe-

MAaTHYCCKOI'O aHaJInM3a

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/local/crw/course.php?id=3362

https://online.mospolytech.ru/course/view.php?id=3592

Pazpaborannsie DOP BKIIOUAIOT TPEHUPOBOYHBIC H UTOTOBBIE TECTHI.
[Mopsinok npoBeneHust pabOT B AUCTAHIIMOHHOM (OopMaTe yCTAaHABIMBACTCS OTJCIBHBIMH PACIO-
PSOKEHUSIMH TIPOPEKTOPA IO y4eOHOU paboTe W/UiH HEHTPOM y4eOHO-METOJMUECKON PabOTHI.

Kamnmﬁ CTYZIGHT 06GCH6116H I/IHI[I/IBI/II[yaJIBHI)IM HGOFpaHI/I‘-IeHHI)IM I[OCTYHOM K BHGKTpOHHOﬁ

6I/I6J'II/IOT6K€ MOCKOBCKOI'O ITOJIMTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKUE MAaTepHAIIbl B JIEKTPOHHOM BHJIE, MPE-

CTaBJICHHEIE HA CAUTE mospolytech.ru B pa3aciic: «HeHTp MATEMATUUYCCKOI'O 06p8.30BaHI/I}I>>

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tonesnbie yaebHO-MeTOAMYECKHE U MH(GOPMAITHOHHBIE MAaTEPHAIIBI TIPE/ICTABIICHBl HA CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHGOPMAITMOHHO-TETIEKOMMYHHUKAITMOHHON ceTH «IHTepHET» 111 OCBOCHHS

JMCHUIUTMHEL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1eH3n0OHHOE H CBOOOHO pACIIpOCTPaHsieMoe MIPOrpaMMHOe
odecrieyeHue

Ne| HammenoBanue | Pazpabotuuk I1O | JoctynHocts (iu- | Ccbuika Ha Equnslii peectp
(mpaBoobiana- LIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIJisi
TEJb) 601HO pactpo- OBM u B/l (ipu Hamuuun)
CTpaHsieMoe)
1 | Astra Linux | OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'Mn" 75



https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpeMeHHbIe podeccuoHaIbHBIE 0a3bl JAHHBIX U HH(OPMALHOH-
HbIe CIIPABOYHbIE CHCTEMbI

Ilepeyenns pecypcoB cetu UHTepHET, A0CTYNHBIX IJIS OCBOEHUS IMCLHHUIIJIMHbI:

HaumenoBanue Ccblika Ha pecypce HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMBI

Hocrtynna B cetn UH-
TepHeT 0e3 orpaHuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

Hudopmanmonusie pecypebl CeTu

Koncybrantlloc http:// www.consultant.ru | ToctymHo

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHBIX cTad- | http://www.fgosvo.ru. JlocTyHO
JTApTOB BBICLIETO 0OPAa30BaHUS

J1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JocrynHa B cetu UH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Jocrynna B cetn Un-
ru/ TepHeT 0e3 orpaHuye-

1305078

IIpodeccuonanbubie 6a3bl JAHHBIX

baza maHHBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru JlocTyrHO
HOI OMOTMOTEeKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctynao
nojiuTeMaTHyeckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6ubiarnomerpu-
yeckas) 0a3za JaHHBIX

5. MaTepuajibHO-TeXHHYECKOE o0ecrnevyeHue TN CIUNINHBI

MarepuanpHO — TeXHUYECKast 0a3a yHUBEpCUTETa 00ECTIeYMBaET MPOBEICHNE BCEX BUIOB
3aHSATHH, IPEyCMOTPEHHBIX YUICOHBIM TJIAHOM, U COOTBETCTBYET JEHCTBYIOIINM CAaHUTAPHBIM H
MIPOTHBONOXKAPHBIM IIPAaBUJIaM U HOpMaM.

Kadenpa «Maremarnka)» He pacnoiaraeT COOCTBEHHBIM ayAUTOPHBIM ()OHIOM U UCTIOIb-
3yeT yueOHble ayTUTOpUU U3 0o0111ero GoHa YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Tpu HeoOX0AUMOCTH AJIS IPOBEICHHUSI MHTEPAKTUBHBIX MPAKTUUYECKUX 3aHATUN UCIIONIB3Y-
IOTCSI KOMIIBIOTEPHBIE KIACChl YHUBEPCUTETA.

6. MeToanuyeckue peKoMeH aluu

6.1. MeToanyecKkue peKOMeHIAIUN ISl IPenoaaBaTes
10 OPraHu3anuu 00y4eHust

[Ipexx e Bcero, cieayeT 0OpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO IPAKTHUUYECKU BECh U3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoW-TuO0 CreUaTbHON (JIOMOTHUTENLHOMN) MOATOTOBKH U
BIIOJIHE MO3KET OBITh YCIIEUTHO U3YYEH, €CIIU CTYIEHThI OyIyT MOCeNaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSITH JIOMAIITHUE 33/IaHUS M TIOJB30BaThCS (ITPH HEOOXOJMMOCTH ) CHCTEMOM TUIAHOBBIX KOH-
CyJIbTallUi B TEUYEHHE KAXKIOTO ceMmecTpa. Bomexamme B Kypc MaTaHaiu3a pa3felbl SBISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMS OHH IMPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT LIUPOKOE pac-
MIPOCTPAHEHUE JIJIsl PEIICHUS] PA3HOTO PoJia 3a7a4 BHYTPU CaMOM MAaT€MATUKU U MPUKIIAIHBIX 3a-
nay. MIX ocBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOHTh
YCTHYIO U MMHUCbMEHHYIO PeYb, YCIEIIHO MPUMEHITh HAKOTIIEHHBIE 3HAHUS B TPO(EeCCHOHANBLHOM
NEeSATEIbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSITHI PEeKOMEHIOBATh CTYACHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO JIUTEPATYPY, & B KOHIE CEMECTPA JIaTh CIIUCOK BOMPOCOB ISl TIOATOTOBKHU K 9K3aMEHY.

Ha nepBom 3aHsATHY MO JUCHMILIUHE CIEAYET 00513aTeNbHO TPOUHGOPMUPOBATH CTY/ICH-
TOB O BUJE U (OpMaX TEKYIICH U MPOMEKYTOYHOM aTTeCTAlUM 110 AUCITUIUIMHE, CPOKAX UX MPO-
BEJICHHUSI, YCIOBUSX JTONYCKa K MPOMEXYTOUHON aTTECTAllMU, TPUMEHSAEMBIX BUAAX TPOMEXKY-
TOYHOT'O KOHTPOJIA.

W3noxeHne TeopeTUuecKoro MaTepHualia JIOJKHO COIPOBOXKIATHCA HWILTIOCTPATUBHBIMU
puMepamMu, THIATEIHbHO OTOOPAHHBIMU MPETIOAaBaTEIEM TaK, YTOObI TEXHUYECKHUE TPYIHOCTH H
BBIKJIAJIKH MPU PEIICHUH 33/1a4¥ HE OTBJIEKAJIA OT IJIaBHOTO: OCMBICICHUS UJI€U U CYTU IPUMEHS-
eMbIX MeTo10B. CiieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUH U GOpMYII.

[IpakTuueckue 3aHATHS JOJKHBI ObITH OPTAaHU30BAHBI MPETMOAaBaTEIeM TaKUM 00pazoM,
9TOOBI OCTABAIOCH BPEMs HA MEPUOJUYECKOE BHITIOJHEHHE CTYIEHTaMU HEOONIbIION caMOoCTOs-
TEeNBHON PaOOTHI B AyAUTOPUH IS IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHara.

[IpenogaBatens, BeNyIIUi MPaKTUYECKUE 3aHATHS, JOKEH COTJIaCOBBIBATh yueOHO-TEMa-
TUYECKHH IJIaH 3aHSATHH C JIEKTOPOM, UCTIOJIB30BATh €IMHYIO0 CUCTEMY 0003HAUCHUM.

[IpenogaBaremnto ciaenyeT 10OMBATHCS CHUCTEMATHYECKOW HEMPEPBIBHON pabOTHI CTYICH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIIATH CUIBHBIX CTYJACHTOB U NMPUBJIEKATh X K HAYYHOU
paboTe, K yJacTHUIO B pa3HOTO poja OJMMITHAIaX U KOHKypcax.

CTyIleHT NOJKEH ONIYIIAaTh 3aMHTEPECOBAHHOCTh MPENOIaBaTENS B JOCTUKEHUU KOHEU-
HOTO pe3ylibTaTa: B MPUOOpPETEHHH OOYYAIOIIMMUCS TPOYHBIX 3HAHWM, YMEHUW W BIAJCHUS
HaKOIUIEHHOW MHGOpMAaIMEH i perieHus 3a1a4 B mpohecCuOHaTbHON NeITeTbHOCTH.

6.1.1. O6pa3oBaTebHbIE TEXHOJIOTHH

[IpoBenenHue 3aHATHI W aTTECTAI[UH BO3MOXHO B JIMCTAHIIMOHHOM (opMare ¢ mpuMeHe-
HHUEM CHUCTEMBI IucTaHIMOHHOTO oOydenus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpoit «MaremaTrka» 3IeKTPOHHBIX 00pa3oBareibHbIX pecypcoB (DOP) o Bcem pasne-
JaM mporpamMmsl (cM. 1. 4.4).

[Topsinok npoBeneHus paboT B AUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacnopsKeHUSIMH TIPOPEKTOpa Mo y4eOHOM paboTe W/MIU LEHTPOM y4yeOHO-METOIUYECKON pa-
OOTHI.
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6.2. MeTtoanyecKkue yKa3aHus JJisl 00yUAKOIIMXCS MO0 OCBOEHUIO
AUCHUTLTHHBI

Paznea 1: nudpepenunanbHoe ncunciaenue GyHKuui 0JHOH nepeMeHHO

[Tpu m3ydenun qudQepeHnnanIbHOro HCUUCICHU GYHKIUN OAHOM IepeMeHHOoi oOpaTuTe
BHUMaHHE Ha MMOHATHUE Mpejiena GyHKIUK B TOUYKE U METObI ero Beruucienus. [Ipenen — oqHo u3
OCHOBHBIX MOHATUI MaremaTHueckoro ananusza. [Ipu Bblqpfc@emm IpeIeioB (byHKum/I HAJIO,
HPEX/E BCErO, BBUSICHUTH XapakTep HEOMpPEICICHHOCTH , 4 0-0,0-00,1% " Urobmr

o = )
OBJIA/IETh TEXHUKOM PEIICHHUs 3a/1a4 Ha BHIYUCICHUE MIPEIEIIOB, HAJI0 3HAThH JIBAa 3aMeUaTeIbHBIX
npeena, TabauIly SKBUBAJIEHTHBIX OECKOHEYHO MallbIX, MpaBuiio JlonuTanis, pa3nuyHble TPUEMbI
PaCKpBITHSL HEOTIPEICICHHOCTEH B 3aBHCUMOCTH OT BHJa (DYHKIIMM M PEIIUTH JOCTATOYHO OO0JIb-
10€ KOJIMYECTBO 3a/1ad.

[lpr uM3ydyeHWU TeM, MOCBSIIEHHBIX NPOM3BOMHONW M muddepeHnrany (QpyHKIUH, HAIO0
OCMBICIIUTh UX TEOMETPUYECKUI CMBICI, TOHUMATh pa3inyue Mexay HuMu (auddepenuuan - 3To
TJIaBHAs JIMHEHHAs 9acTh npupamieHus Gyakun). TBepao 3HaTh (Kak TabIuIly yMHOXKEHuUs) (hop-
MyIbl [udGepeHIIpoBaHUS OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUHI U npaBuia quddepeHnupona-
HUs (BCe, KOHEYHO, HO OCOOCHHO TIPaBIIIO TUD(HEepeHITMPOBAHUS CIIOKHON (PYHKIIHH).

OOpaTtute BHUMaHUE Takxke Ha ocobeHHocTH nuddepenHupoBanus GyHKUNN, 3aJaHHBIX
B HESIBHOHM (pOopMe, TapaMEeTPHUECKH, Ha TIPUEM JIOTapuPMIIEcKoro AudepeHIInpOBaHuUSI.

Cremyer 4eTKO 3HaTh U yMETh MPUMEHSTH AITOPUTM UCCIIeT0BaHus (DYHKIMI 1 IOCTpoe-
HUS TpaUKOB: OMpeIeIeHUEe TOUEK pa3phiBa (M UX KiIacCU(PHUKAIIHIO), aCUMITTOT Tpaduka (BepTH-
KaJIbHOM, HAKIIOHHOW, TOPU30HTAIILHOM ), HEOOXOAUMBIE U JIOCTATOYHBIC YCIOBUS MOHOTOHHOCTH
(GYHKIUH, CYIIECTBOBAHUS JOKALHOTO 3KCTPEMYyMa, TPOMEKYTKOB BBIMYKIOCTH U BOTHYTOCTH
(GYHKIIMM U TOYEK neperuoa.

Pazgen 2: nuddepenunaibHoe ucunciaenne GyHKIMI HECKOJbKHX NepeMeHHbIX

[Ipu u3ydyeHun JaHHOTO pazjiena oOpaTuTe BHUMAaHKE Ha TO, YTO PYHKIIUS ABYX IePEMEH-
HBIX UMEET HATJISIIHBIN T€OMETPUYECKUIN CMBICIT — 3TO TOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE
Hamo ocMbICIUTh TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO Aud depeHirana u 0coOeH-
HOCTh MX BBIUMCJICHHSI, OBJIAJETh TEXHUKOW BBIYHUCICHHS MPOM3BOAHBIX OT CIIOXKHON (DYHKIIUU

HECKOJIbKUX nepeMeHHbIX. Crenyer oOpaTuTh BHUMAaHUE Ha TO, 4TO A pyHKUMU Z = Z(X, y)
0’z 0%z
CMEIIaHHbIE YaCTHBIE POU3BOHBIE BTOPOTO MOPsI/IKA paBHBI MEX 1y COOOM: = (Teo-

oX3y  Oyox

pema IlIBapria), To ecth nopsAoK AudhepeHITuPOBAHUS HE UMEET 3HAYCHUSI.

Jns GyHKIMN HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUSI (PYHKIMU B TPOU3BOIHHOM
HaNpaBJICHUU XapaKTepU3yeTcsl MPOU3BOIHOM MO HANPABJICHUIO, a HAUOOJIBIIAs CKOPOCTh U3Me-
HeHusl QYHKIMH Oy/ieT B HAalpaBJIeHUH BEKTOpa I'paJUeHTA.

Crnenyer oOpaTtuTh B 3TOW TeMe BHUMaHHE HAa HEOOXOMMOE U JOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHHUSA SKCTpeMyMa (QYHKIIUH HECKOJIBKHUX TIEPEMEHHBIX.

Pa3nen 3: uHTErpajbLHoOe HCYHCTEHHE

B uHTETpanbHOM HCUMCIIEHUH periaeTcs 3aj1ada, oOpaTHOM TOW, KOTOpas paccMaTrpvBa-
nack B Tu(depeHIHaTFHOM HCUHCICHUH: HeOOX0MMO HATH [T NanHo# GyHkuun | (X) TaKYIO

(GyHKILIMIO, TPOU3BOHASA OT KOTOPO ObuIa OBl paBHA 3aiaHHON. MHTErprpoBanue GpyHKIMI — 10-
CTaTOYHO CIIOXKHBIN pa3es MaTeMaTHKH, OBJIaJIeTh KOTOPBIM MO>KHO TOJIBKO, €CJIU CTYJICHT «BO3b-
MET» JJOCTaTOYHO OOJBIIOE KOJIUYECTBO HHTETPAJIOB Pa3HOTO TUIIA.
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Hano TBep0 3HaTh TaOIMIy HHTETPATIOB OT OCHOBHBIX AJIEMEHTAPHBIX (DYHKINI, OCHOB-
HbIE€ METO/Ibl HHTEIPUPOBaHMsI (3aMEeHa IEPEMEHHOM, oABEICHHE 0] 3HAK AU QepeHnuana, ua-
TErPUPOBAHUE IO YACTSAM, IPUEMBI BBIYUCICHUSI HHTETPAJIOB OT PALIMOHAIBHBIX IpoOeH, OT pa3-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKLUI).

Hano ocMmbIcauTh €IMHCTBO NMOAX0AA K IIOCTPOCHUIO OIIPENEICHHBIX, KPATHBIX, KPUBOJIU-
HEHHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHUE HEKOTOPOW MHTErpaJlbHOM CyMMBI U IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh T€OMETPUUYECKHI CMBICI U OCHOBHYIO (hOpPMYJTy BBIUMCIIEHUS OIPECIICHHBIX HHTE-
rpanoB — popmyny Hetorona — Jleiitbnuna, reomerpruueckue u GpuU3NIeCcKue MPHIIOKEHH Ompe/ie-
JICHHBIX U KPaTHBIX MHTErPaloB, YMETh HAXOJIUTh IUIOLIA/b IUIOCKOW (PUTYpBI, JUIMHY KPHUBOH,
00BbEM U IIJIONIA/Ib TOBEPXHOCTH TEJI BpAIICHUSI.

/. ®OHJ OLIEHOYHBIX CPEICTB

@oH/1 OLICHOYHBIX CPENCTB mpenacTaBiieH B [Ipmiokenun 2 x pabodeld mporpaMMe M BKITIOYAET
pas3neis:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3YJIbTATOB O0YUEHHUSL.
2. llIxana u KpUTEpHUU OLICHUBAHHS PE3YJIbTATOB OOYUYEHHUS.
3. OnieHOYHBIC CPE/ICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpomexxyTouHas aTTecTanusl.
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1. TemaTH4ecKui IJIAH JUCHUILIMHBI « MaTeMaTHYeCKUH aHAIN3»
®opma 00y4eHHUs - OUHAS

Ilpunoscenue 1

Tox Hadopa 2024/2025
Buabl yueOHoi padorsl,
Buabl camocTosiTeIbHOM pa- ®opmbI
BKJIIOYasl CAMOCTOSAATEIbHYIO G0TRI
= paboTy CTy1€eHTOB arrecras
=" 9
N Pa3nen 3 % g CrynenTos i
/n 1 GEJ 5 qza M TPYAOEMKOCTH B yacax
@ o
@) = Q Pe-
J | I/C | Jad | CPC | KCP | K.P. | K.IL | PTP | ¢de- | Kip | D 3
part
Bropoii cemecTp
Pazgea 1. Iuddepennuanbuoe uc-
yuciaeHue GyHKUHUA 0XHOM epeMeH-
HOM. YnciioBas mocienoBaTenbHOCTb.
11 2 1 2 2 4 +

[Tpenen uncinoBoil MoCIe10BaTENILHOCTH
U ero cBorcTsa. [IpaBuna npeneapsHOro

nepexoaa. ®yuxuus. [Ipenen pynkuuu.
Teopemsl 0 npenenax GyHKIUU.
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Boiiaua 3aganmii PI'P Ne 1 mo mare-
MATHY€eCKOMY aHAJIH3Y.

1.2

IlepBblif 1 BTOpPOI 3aMedaTesibHbIE Mpe-
nensl. beckoHeuHo Marbie 1 0ECKOHEYHO
OoJbIIME BEIUYUHBL. DKBHUBAJICHTHBIC
0OECKOHEYHO MaJible BeIMYMHBI. Packpsi-
THE HEOIPeIeJICHHOCTEH pa3Horo TUIIA.

1.3

HemnpepbIBHOCTD (yHKIMI B TOYKE U Ha
npoMexyTtke. OJIHOCTOPOHHHE —IIpe-
nenbl. Touku paspbiBa (QYHKIUH, HX
KJaccuuKanusi.

1.4

[TpomsBonnas ¢ynkuuu. ['eomerpuue-
CKMH M MEXAaHWUYECKHH CMBICI IPOU3-
BonHOM. [IpaBuna auddeperunpoBanus
¥ (GOPMYIIBI BBIYMCICHHUS TPOU3BO/IHBIX.
Tabnuna nmpou3BOIHBIX OCHOBHBIX 3Ji€-
MeHTapHbIX QyHkui. Texnuka nudde-
PEHLIUPOBAHUSA

1.5

Huddepennnan. [IpousBonusie u aud-
(depeHnraIpl BBRICIIAX TOPSAKOB. [Ipu-
OV KEHHBIE BBIYUCIICHUS C TIOMOIIBIO
nudepeHnmanos.

1.6

[TpaBuno Jlonutans. ®opmymna Teitnopa.
PazosxeHnsT OCHOBHBIX OJIEMCHTApPHBIX
¢byuknuit o gopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIYHUCIECHHUS C IIOMOIIIBIO
dbopmynsr Tetmopa.

1.7

OcHOBHBIE TeopeMbl TU(PepeHIaIb-
HOrO  HWcCUucieHUs. MOHOTOHHOCTh
byHKIMH, SKcTpeMyMbl. HeoOxoaumbie

15



U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKQJILHOTO dKcTpemyMa. Hcceno-
BaHME BBITYKJIOCTH Tpaduka QyHKIIHH.
Touku neperuoa.

1.8

OO6m1as cxema uccieoBaHus GyHKIIUU |
noctpoenus ee rpaduka. CBoiicTBa
GbyHKIMI, HEmpephIBHBIX Ha OTpPE3Ke.
HauGonbiiee 1 HauMeHbllee 3HAUYCHUS
(GyHKIIMHM Ha OTpe3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape Mo (PYHKUHMSAM OIHOI mepe-
MEHHOH

1.9

Paznen 2. ®yHKIHUA HECKOJBbKHX IIe-
peMeHHBbIX. [Ipenen u HeNmpepbIBHOCTS.
OcCHOBHBIE  CBOICTBa  HENPEPHIBHBIX
¢yukuuil. YactHele npousBoaHbie. [To-
HbII 1uddepennnan.

Briiaua 3aianuii PI'P Ne 2 nio dpyvHk-

IMUAM HECKOJBbKHX IMEPEMECHHDBIX

1.10

[TpousBoaHbIE CIOXHON (DYHKIIMU He-
CKOJIBKMX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U UG depeHIInaIbl BBICIINX
nopsinkoB. Teopema IlIBapuma. IIpous-
BOJIHAsI IO HAIIPaBJIECHUIO. [ paiueHT.

10

1.11

DKcTpeMyM (YHKITMH HECKOJIBKUX TIepe-
MCHHBIX. HeO6XO)II/IMI)Ie 1 JOCTATOYHBIC
YCIIOBUS DKCTpEMyMa.
CamocrosiTesibHas padoTra Ne2 Ha ce-
MHHape MO0 (PYHKUMSAM HECKOJIbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpajgbHoe ucHHcIeHHE

12
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[TepBoobOpasnas. HeompeneneHHblid WH-
Terpajl U ero cBoicTBa. Tabiuma uHTE-
rpajioB OT OCHOBHBIX JJIEMEHTAPHBIX
byHkumii. MeTom HemocpeACTBEHHOTO
WHTETPUPOBAHUS.

Beiaaua 3aganuii PI'P Ne 3 mo unre-
TPajJbHOMY HCYHUCIEHHIO

1.13

WuTerpupoBanye ¢ MOMOIIBI0 3aMEHBI
MEPEeMEHHOM, TOJBEICHHEM IO 3HAK
muddepennurana. Meroa UHTETPUPOBA-
HUS TI0 YaCTSIM

13

1.14

WHTerpupoBanue panyoHAIbHBIX JApO-
0eil MHTErpupoOBaHUE HEKOTOPBIX BUI0B
UppalMOHATIBHBIX M TPUTOHOMETpUYe-
CKUX (YHKIIMH.

14

1.15

3ana4yu, IPUBOJAIINE K IOHATHIO OIpe-
JeneHHoro uHrerpana. CBONCTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleiiOHuIa. 3aMeHa nepeMeHHO u
MHTETPUPOBAHUE TI0 YacTsSIM B OIpene-
JICHHOM MHTerpajie

15

1.16

[IpunoxeHus ONpeNeNeHHOTO HMHTe-
rpajia B T€OMETPUU U MEXaHUKE (BBIYHC-
JeHWe TIUIomafel TIIOCKUX  Guryp,
JUTMHBI KPUBOM, 00HEMOB, TIJIOMIAJIEH 110~
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaibl MEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

1.18

3ajauu, TpUBOASIINE K KPaTHBIM HHTE-
rpasiaM. J[BOWHOW M TpONHOW WHTE-
rpaJibl, UX CBOKCTBA. BeiuncieHnue 1Boii-

18

17



HBIX MHTCIPaJIOB CBCACHHUCM K IMOBTOP-
HbIM. ['eomeTpuyeckue u Gpuandeckue
MMPUIIOKCHUSA KPATHBIX HHTCI'PAJIOB
KoHnTposibHOe TeCTHPOBaHUE

®opma aTTecTanumn

19-21

Bcero 4acoB mo JUCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbIX CPEJICTB
MO JUCIMILINHE

«MaTteMaTHYeCKHHA AaHAJIN3)»

1. MeToabl KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHUsI

JlJ1s KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMoii
MPElyCMOTPEHBI CIEAYIONINE BUIAbI KOHTPOJIS:
- KOHTPOJIb TeKYIIEeH ycreBaeMOCTH (TEKYLIUil KOHTPOJIb);
- MPOMEXKYTOYHAS aTTeCTalus (IK3aMeH).

2. lllkana u KPUTEPUH OLIEHUBAHNS Pe3yJIbTATOB 00yYeHUsI
®opmMa NpPOMeKYTOYHON aTTEeCTALMHU: IK3aAMEH

[IpomexyTrouHas arTectanus o0yJyaroumxcs B popme sK3aMeHa IPOBOAUTCS 10 pe3ylbTaTaM
BBITTOJIHEHHS BCEX BUIOB yUeOHOI pabOThI, MPETyCMOTPEHHBIX Y4EOHBIM TIAHOM I10 JTAHHOH JUCIIN-
IUIMHE, [P 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILIErO0 KOHTPOJIS YCIIEBA€MOCTH B TEUEHHE Ce-
MecTpa. OneHka cTeneHu AOCTHKEHUS O0yJarolUMUCS IUIAHUPYEMBIX PE3yJbTaTOB O0yUYEHUS IO
JUCLUIUIMHE POBOJUTCS MPENOoJaBaTesIeM, BEAYIIUM 3aHITHUSI 110 JUCLUILIMHE METO/I0OM 3KCIEepT-
HOM oueHkH. [To uToram mpoMexyTouyHoi aTTecTaluy MO AUCLUUIUIMHE BBICTABISETCS OLEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yAOBIECTBOPUTEIBHO» UIIN «HEYIOBIECTBOPUTEIBLHOY.

[IIkana oneHuBanud Onucanue

BeimonHeHsl Bce o0si3aTesIbHbIE YCJIOBHSI NMOATOTOBKHU CTY-
JAEHTA K MPOMEKYTOYHON aTTecTauMu, IPEeIyCMOTPECHHBIE
nporpaMMoil tucturuinHbl. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB ITOKA3aTEJSIM, [IPUBEICHHBIM B
OtnuuHO TabynLax, onepupyeT NPUOOPETEHHBIMHU 3HaHUSMHU, YMEHUSIMU,
HaBBIKAMM, IPUMEHSET UX B CUTYallUsAX IOBBIIIEHHON CJIOKHO-
ctu. Ilpm sTomM MoOryr OBITH MAOMNYIIEHB HE3HAYUTENbHBIE
OIIMOKK, HETOYHOCTH, 3aTPYJHEHHs NPHU IMEepeHOce 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.
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Xopoo

Brimmonnensl Bce o0si3aTesibHble YCJ0BUSI NMOATOTOBKHU CTY-
JAeHTa K HPOMEKYTOYHOH AaTTecTAalluM, IPEIyCMOTPEHHbIE
nporpaMMoil tucturuinbl. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB [TOKA3aTeNsIM, IPUBEJCHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. B TO ke BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 3aJaud pellaeT ¢ HeJOoYeTaMu, He BIIHSIO-
HIMMH Ha OOLIHUI X0/ peLIeHHUs.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

BrimonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKHU CTY-
JAEHTA K MPOMEKYTOYHOH aTTecTauMu, IIPEeIyCMOTPECHHbIC
nporpaMMoil TuciuIuinHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HeryOOKHe 3HAaHUS, TIPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK MM MPOTUBOPEUHH, OJTHAKO B (op-
MYJIMPOBaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXKIY aHa-
JIM30M, apryMEHTAllMed U BBIBOJAMM, B PEIIECHUU 3a1a4 MOTYT
coJiepKaThCs rpyOble omKOKU. [[i1s1 mosryuyeHus npaBUIbHOIO OT-
BeTa TPEeOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnersopurensHo

He BbinosiHEHbI 00s13aTeIbHBbIEC YCJOBUSI NOATOTOBKHU CTY-
JAEHTAa K NPOMEKYTOYHOH aTTecTalMu, IIPEIyCMOTPEHHbIE
nporpammoit nucuuiuinHel, MJIM cTyneHT aeMOHCTpUpyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIIaX, TOIYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, MPOSIBIIAETCS
OTCYTCTBHME 3HAHUW, YMEHUH, HABBIKOB II0 PNy IOKa3aTeseH,
CTYIEHT UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IPU OIEPHU-
POBaHUU 3HAHUAMU U YMEHUSAMU.

3. OueHo4YHbBIE CPeCTBA

/i

HanmenoBanue
OLIEHOYHOTO Cpex-
CTBa

IIpencrasnenue ore-
HOYHOI'O CpEJCTBA B
DdOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpeacTBa

KonTponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpeacTBo NpoOBEPKH YMEHHUH NPUMEHSATH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a1a4
OIPEAEIEHHOrO0 THUMA IO TEME WU pas3-
neny

KOHTpOHBHLIC 3aaa-
HUA

20



2 | Pacuerno-rpadu-
geckas pabora

(PTP)

CpencTtBo IMpOBEpKH YMEHMI IPUMEHSTH
IIOJIyYEHHBIE 3HAHUs 110 3apaHee OIpele-
JICHHOM METOJIMKE I PELICHMS 3a]1ad
WY 33JaHAW 10 MOJYJX0 WIM JUCLU-
IIJIMHE B LIEJIOM.

Kommekt  3anmanmii
JUTSI BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM
paboThI

YcTHbIM onpoc co-

CpeI[CTBO KOHTPOJIA, OpraHUu30BaHHOC KaK
cricnuajibHas 6ecena neaarornucCKoro pa-
OOTHHKA C O6y‘IaIOHII/IMCH Ha TEMBbI, CBi-

Bomnpocs o

CKHUX 3aJIaHUH.

3 OecenoBaHue, 3aHHBIE C M3y4aeMOil JUCIUILIMHOMN, U pac- | TeMam/pasziesam auc-
(YO) CYHMTAHHOE HA BBISICHEHHE 00beMa 3HAHUIA UTUTAHBI
00Y4aIoIIerocs Mo OIpeaereHHOMY pas3-
Jeny, TeMe, mpobeMe u T.1.
CucreMa CTaHJAPTU3HPOBAHHBIX 33/1aHHI,
Tect MO3BOJISTIOIIAS aBTOMATU3HPO-
4 Bapuanr tecra
(T) BaTh IIPOLIEAYPY U3MEPEHHs YPOBHS 3HA-
HUM U yMEHHUH 00y4aronierocs.
5 | Dk3ameHanuoHuble | CpeiIcTBO NPOBEPKM 3HAHMI, yMeHMIl, | DK3aMeHAllMOHHEIE
OUIeTHI HABBIKOB. MOKET BKITIOYATH KOMILIEKC TE€O- | OHJICTHI
(35) pEeTHYeCKHX BOMPOCOB, 3ajay, HpaKTUye-

OHCHO“IHHG CpeACTBA TCKYLICTO KOHTPOJIA YCIICBACMOCTH BKIIFOYAOT KOHTPOJIbHBIC BOITPOCHI

3.1. Texkyuiuii KOHTPOJIb

" 3a7laHUs B q)OpMC 0JIaHKOBOT'O TECTUPOBAHUA JII KOHTPOJIA OCBOCHHA O6y‘IaIOHII/IMI/IC${ pasaciioB

JTUACHUIUINHEL, iprem PI'P.

Conep:xanue pacueTHO-rpad)uIecKux padoT.

PacuyerHo-rpadguyeckas padora Nel nmo nuddepeHINATBHOMY HCHHCTCHUIO PyHKIMIA OXHOMH

nepeMeHHOH

Kpatkoe copeprxkanue u 3Tansl pacyeTHO-TrpapruecKoil paboTh:
[Ipenen yncnoBoil Mocne10BaTENbHOCTH, IIPeIen (PYHKIINH.
HccnenoBanue GpyHKIIMM HA HEPEPBIBHOCTb.

Brruncnenue npon3BoAHbIX (QYHKIIMH.

HccnenoBanue GyHKIMHU, TOCTPOCHUE TPa(UKOB.

PacueTHo-rpaduyeckas padora Ne 2 mo pyHKIUAM HECKOJIbKUX NMepeMeHHbIX.

Kpatkoe coznepkanue pacyeTHo-rpaduieckoil paboThI:
@OYHKINY HECKOJIBKUX NEPEMEHHbIX. YacTHbIE MPOn3BOAHbIE. [IpON3BOHBIE OT CIOKHBIX PYHK-
muil. [Tpon3BoiHAs 110 HANIPABICHUIO U TPAMEHT. DKCTPeMYM (QYHKIIMU ABYX MEPEMEHHBIX.

PacueTHo-rpaduyeckasi padora Ne 3 1o HHTErpajibHOMY HCUYHCIEHUIO.

Kpatkoe copeprxkanue u 3Tansl pacueTHO-TpapruecKoi paboTh:

Ilepswiii sman:

Mertoanl HHTCTPHUPOBAHUA. Brruncienue HCOMPCACIICHHBIX UHTCIPAJIOB.

Bmoporti sman:
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[TpunoxeHus onpeneNeHHbIX HHTErpajoB. MccaenoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTEpa-
JI0B.

KommiekT 3aganuii
JIJIS BBINIOJIHEHHSI pacuyeTHO-Tpaduveckux pador (PI'P)
0o guciuiuiniae «MareMaTH4ecKHil aHAJIN3»

Teopus npenesnoB u 1udpdepeHupoBanne (PYHKIMH OXHON NepeMeHHOI
1. Haiitu npenenst:

i (2—n)2—(1+n)2 _
im lim

Jn+2-38n*+3

N> (1+n)2—(2—n)2' e 4N+54n

2 n*
im[ 20" 43 imn( -n), (n-10\""
o 202 41 N lim | |

\ )

nool N+l )

2% +11x +1 ) 2
lim 5 ) lim 4Xi )
x—>-3 X+3 x>0 sin - 3X
lim 2" - 5" lim Sin3x lim (1- 3x) g7«
oo 3n+2 " 5n x—0 1 _ exz X—>+0

0, x<-m

2. VccnenoBaTh Ha HEMPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK: Y = J sinx, —m <x<0

ht, x>0

3. Haiitu npousBoaHyto QyHKIMH:

2(3¢ +4x2 - x - 2)

y = Inarcsin \ZifeZlL

Y= 150+ x
(x_ 3t +1
y = arctg X 19X I
V2 3
y=snf o)
y=sin _ .t
3
yzLGX —arctg2;+sinln2x
3sin(12x+1) y J1- 222
X+2
y = arctg® In—V& X3
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N 1= ()
sin(x-2y)+ y =7Xx - x=e'cdst, y=e cost

4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOpPMaJld K JIaHHOM KpUBOIM B TOUYKE C aOCIMCCOM X, :

y=x2+8Jx-32, X, =4

2
5. [IpOBECTH TOMHOE HCCIEAOBAHHE U TOCTPOUTH rpaduk | (x)=x"+ —
X
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DYHKIMHU HECKOJbKHX NepeMeHHbIX

. 2 2
1. HaiiTi 9acTHBIC MPOU3BOJHBIC BTOPOTO MOPSKA, YOCAUTRCA, 4TO Z' = @ 7= X° +3y

Xy z yX Xy

2
2. Haiitu rpaguent Gynkiun  z = f(X,y) BTouke M, (X, Y,): Z Y . M,(4,6).
X

3. ccnenoBaTh Ha SKCTpeMyM GYHKIHMIO Z = X2 — X+ Y2 +2V.

HNurerpuposanue
Berunciaursb HEOIIPEACICHHBIC HHTEIPAaJIbl
dx
) —,  [x-27%dx, _[(X +1)e¥dx [xcos3xdx, [e* cosxdx,
2(X + X
x+18 ind
dx dx dx X+1 sin® x
’ ’ X - X + 2
e —oxs1s” lpexss ~XTOKFD o do [ d
Beruucanrnb ONPEACJICHHBIC HHTEI'PAJbI
.6 1 dX L ¢ dX
[ 3sin? xcos xdx , [——, [(x-1)¢'dx, [———,
0 0~ 1+ 3x 0 1 X+ 7+ 1InXx
6 dx 2 14+ X2 4 dx 1x% + 2X
— ] dx, | , —
11+3x-2 arctgx (—3964——5)—2 _[ dx,
L . , X +1
\3 X3 2 .6 1 dX
\
[ ——dx, [ 4-x%dx, J.Bsin2 X COS Xdx f—
0 \_1+ X2 0 0 0 \_1 + 3x
1 63 dX
— X - —
J;(X Letdx, Ixx7+lnx'

Heco0cTBeHHbIE HHTETPaJIbI

1. YKa)KI/ITe, KaKo# 13 HeCOOCTBESHHBIX HHTCETPpaIOB ABJIACTCA CXOAAIINMCHA

[ o —

axdx, [x dx  [LCdX.

1 1 1

dx

2. Beraucnute uHTEr paJl, YCTAHOBUTH €ro CXOAUMOCTb UK PACXOAUMOCTDb

—00



I 1+ x?

0

3. BbIUHCIUTD HHTETPAII, YCTAHOBUTH €r0 CXOMMOCTD HITH PacxoauMocTh | In xdx
1

4. BolYHCIIMTH HECOOCTBEHHBIH MHTErpan f——= , YCTAHOBHTB €I0 CXOAUMOCTb HIIH
04X

pPacxoaumMocCThb.
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1
dx
5. BBILII/ICJ'II/ITI) HCCOGCTBCHHBIfI I/IHTeraJ'I —2, }’CTaHOBI/ITB €ro CXoanuMocCThb UJin
X
-1

PaCcXoaAuMOCTD.
© dx

6. Berauciauts HUHTCI'pall, YCTAHOBUTD €Iro CXOAUMOCTb HJIK PACXOANMOCTD J.]_ 2
+ X
—o0

0

7. Beraucnuts HHTCTpall, YCTAHOBUTDH €0 CXOAUMOCTDb UJIM PACXOIUMOCTD ‘{ln xdx

1d
X
8. BeuucIuTh HeCOOCTBEHHBIM HHTETPAT I—Z, YCTaHOBUTB €TI0 CXOAUMOCTb WIH
X
-1

PaCXoJuMOCTh.
KpaTHbIe HHTErpaJjabl

1. '3MeHuTh NOpSAA0K HHTETPUPOBAHUS B ABOMHOM MHTErpaje

2 6-x 1 2-y

a. dejf(x, y)dy, b. jdy J: f(x, y)dx.

LY

2. Beranciants “;(10 — x2 — y2)dxdy, D ={(x, y)|1s x<2, 0<y<2}
)

3. Beruucnurs

H (12x2 y? +16x%y° )dxdy;
D

D: x=1,y=x, y=—Jx
4. BLIYUCIUTD

[[(x? + y)dxdy, D —MHOKeCTBO TOUEK MIOCKOCTH, OTPAaHMYEHHOE TMHUAMU
(D)

y=x/2, y=2x, y=2/x (x>0).

5. Haiitu nnomans Gurypsl, orpaHUu4eHHON TaHHBIMU JTHHUSIMUA
y=3|x, y=4e,y=3 y=4

6. HaiiTu momaans GUrypsl, OrpaHUYeHHOM TUHUAMU Y = X2, Yy = —X + 2

8. Haiitn o0beM Temna, mosrydeHHOTo BpaiieHueM BOKpyr ocu OY (urypsl, orpaHIYeHHON JIMHU-
amm y=x3, y=1 x=0.

9. Haiiti 06BeM Teia, mosrydeHHOro BpamenueM Bokpyr ocu OX ¢urypbl, orpaHH4eHHON JTMHU-
SIMHA y=X2, y2 =X.



KonTpoJsbHbIe padoTsl (IpuMephI)
BapuaHT

1. NoctpouTb rpadumk: Yy = 3C0S 2X
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2. Hantn npegensl:
(5-n)"+(5+n)° 1- cos 2X X3 —x2 —x—2

1) lim 2)lim———— 3) lim
> (5-n)2~(5+n)° 0 g2 1 o2 x° = 2X% +X=2

. (1+xc0S2X & .
4) limy/x? — x -1 5) Ilm(M\*& Ilm(x— xz—x+1)
w2 IN(x-1) x>0 14 XCOS X | x> N

\ J
[—x, x<0

3. WccnenoBaTb Ha HEMPEPbIBHOCTb M BbINOAHUTL YepTexk: Y = X?, 0<x<2
3, x>2

BapuaHTt

1. Haiitn npoussoaHyto Y, :

a) y =arctg® In—>%- 6) y=(\/x_)

X+ 2
X3
B) sin(x-2y)+__=7x r) x=etcost, y=e'cost
y
(1 1 )
2. Haittm |imt—— J
x>0 | X arCth

» 1

3. MpoBecTu NoaHoe UccaefoBaHNE U MOCTPOUTL rpaduK f (X) =X + —
X

Bapmuanr.

ou

Nel. Beruucnurb NMPOU3BOAHYIO ITO HAIIPABJICHUIO —— W HaWTH MOAYJb BEKTOpA rpaiuCHTa JJisd

oS
X

dyrxmin U =2XY + Y + 2% Brouke A(6;9;1) B Hanpasiennm, COCTABIAIOMEM ¢ OCSMHI KOOP-

3 6 T
quHar yrasr COSQL = cosB=_,y<_.
7 7 2
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No2. UccnenoBaTh Ha SKCTpeMyM () YHKITHIO

Ne3. z = In(y — x*%),

Bapuant

Boiuucanumoe:

. . az
X= sInt, y=cost. Haiitu E

z=xy(1-4x? —4y)-5.
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16 2
dx

1. | ——. 2. [(2x+1) Inxdx .
'£|).\_X_2 jl( )
3x% -4 sin® 3x x_1
3. _[—2 dx. _[de. 5. j——dx.
X2 + 4X 4. J cos” 3x

\4-2x—x?

1. BblUMCIHUTH UHTETPAJIBIL:
+o0

o0
_[ xe™ dx . J‘L_
1 e X-Inx

N300pa3uth 001aCTh MHTETPUPOBAHUS M U3MEHUTH TIOPSAOK WHTETPUPOBAHUS B IOBTOPHOM WHTE-

rpaie

\25* X2

_j4 dx ! f(x; y)dy.

Brerunciauts IJiomanab q)HprBI, Ol"paHI/I‘IeHHOI‘/‘I JJMHUAMHAN
y=2-X2, y=X

BapuaHT 3ajaHii TPEHHPOBOYHOI'0 TECTA.

3agaun

_ arcctgyx dy -2
X

luactbl. y=sininx, y,y’' -2 2.y 3. y=3x% +xe*,%=2,0x=0,1, Oy-?

4. HaltTu Npon3BoaHyto Y, :

_ arctg7x
a) y:stin4x 3 6) y=X
X

B) e+ L= cos 3x r) x=cost+sint, y=sint—tcost
X

5. Mccneposathb Ha akcTpemym T (X) = (X —3)2 (X —5) .

2X

6. HaitTu nHTepBasbl MOHOTOHHOCTM Y = —.
X

3

X
7. HaitTn Hanbosbluee, HauMeHbLuee 3HauYeHne GyHKLMUM f(x) =__ —16x wa otpeske [_5’1] :

_ 2
8. MoCTPOUTb KacaTesIbHYIO K rpaduKy GyHKLMK f (X) = 3arccos X° B Touke X = E

30



2 yactb 9. Haintm npegensbi:

(3+ n)2 —(2+n)2

1) lim .
2 (2+n)2—(1-n)

tg2x

2)lim
X—0 e2x -1

X2 +2x-3

3) lim

>3 x° +BX2 +6X

tg5Sx

4) lim——
wE 193X
2
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3 yacTtb
0, x<-m

10. WUccnepoBaTb Ha HEMPEPBIBHOCTb M BbIMONHUTL YEpTENK: Y = Jsin X, —m<x<0.

[n , x>0
X3
11. MposecTu nonHoe uccneaosaxue u noctpouts rpaduk f (X) =—; T
X —
KonTpoJsbHbie padoTsl (IpuMepbI)
BapuaHTt
1. NoctpouTb rpadmk: Yy = 3C0S 2X
2. Haiitu npegenl:
2 2
(5-n)" +(5+n) 1- cos 2X X3 —x2—x—2
1) lim . 2)lim———— 3) lim———
= (5-n)2—(5+n) 0 g2 _1 o2 xS =22 + X2

: . (1+xC0s2X )¢ . ,
4) lim+J/2 — «— 5) lim —6) lim| x— =
) VXt —x -1 | ( \ZX—M)

w2 IN(x-1) ool 1+ X Cos X x>
\ J
[-x, x<0
3. WccnenoBaTb Ha HEMPEPbIBHOCTb M BbINOAHUTL YepTexk: Y = |X2, 0<x<2
3, x>2
BapuaHTt
1. HaiiTn npoussoaHyto Y, :
X J
a) y:arctg3lnﬁ'L 6) y=( x)
X+ 2
X3
B) sin(x—2y)+__=7x r) x=etcost, y=e'cost
y
(1 1)
2. Haittn Iimt—— J
x>o| X arctgx
2 1
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3. [POBECTH NOAHOE CCAeA0BaHNE W MOCTPOUTb rpaduK | (X) =X .
X

Bapuanr.
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ou

Nel. BerauciauTh NpOM3BOIHYIO 110 HANPABICHUIO —— Y HAWTH MOYJIb BEKTOPA IPaJUeHTa s

0S
X

dynkmmn U =2XY + Y + 2% Brouke A(6;9;1) B HanpasieHmu, COCTABISIOMIEM C OCIMHI KOOD-

3 6 T
cosa.=_, cosP=_, y<_.

7 7

JUHAT YTI'JIbL

Ne2. Uiccnenoats Ha sxcrpemyM dyukmmo Z = Xy(1—4x? —4y) -5,
4 dz

N3.Z=In(y—Xx ), X=-sint, Y=COSl. Haiiru W

Bapuant

Boiuucanume:

o dx :
. !‘ —— z.J(2x+1)- In xdx .
\X—2 . 1
3x° -4 sin® 3x -1 dx
- dx. e 2
3. I 2 4 Ax ax. 4. Icos2 3x > I¥4_2X_ x’
1. B_IEOIOHI/ICHI/ITI) HHTErPaJIbL: o
jxe‘x2 dx . I dX_
] e X+ InX

MN306pa3untb 061acTb MHTETPUPOBAHNA U USMEHWUTL MOPAAOK UHTErPUPOBAHMNA B MOBTOPHOM UHTErpase

\25* X2

de l f(x; y)dy.

BbluMcAnUTb Naowadb ¢GUrypbl, OrpaHUYEHHOW SIMHUAMMU

y=2-x% y=X.
BapwuaHT 3agaHuii TPeHUPOBOUYHOrO TecTa.

3apgaum

_ arcctgdx dy -2
X

luyactb 1. y =sininx, y',y"-? 2.y 3. y=3x* +xe*,%=2,0x=0,1, Oy-?

34



4. HaiiTn npou3BoaHyto Y, :

a) y= 5(Sin4 X3
x

) ¥ +X = C0S 3X

X

arctg7x

6)y=X

r) Xx=cost+sint, y=sint—tcost
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5. Mccneposathb Ha akcTpemym | (X) = (X —3)2 (X —5) .

2X

6. HalT1 nHTEpPBaIbl MOHOTOHHOCTM Y = — .
X

3

X
7. HaiiTn Hanbosbluee, HaMMeHbLLee 3HaYeHne GYHKLMUM f (X) =__ —16X Ha otpeske [_5’1] :

_ 2
8. MocTponTb KacaTenbHyo K rpaduky GpyHKLMM f (X) = 3arccos X B Touke x = _.

2
2 yactb 9. HaiiTu npeaenl:
(3+n)" =(2+n)’ tg2x X2 +2x -3 tg5x
1) lim 2)lim 3) Iim—— 4) lim——
(24 n)2—(1-n)’ 0¥ -1 eyt 46X o” 193X
3 yacTb
0, x<-m

10. Uccnepnosatb Ha HEMPEPbLIBHOCTb U BbIMONHUTbL YepTexK: Y = sinx, —m <x<0.

[n, x>0
3

X
X' —4

11. MposecTu nosHoe uccnesosaHme u noctpouts rpaduk f (x) =

Kpurepun ouenku:

- OIIEHKA «3aUYTE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJIAPHO B TEUCHHE CEMECTpa MpeICTaBIISIT
pELIeHUs 3a/1a4, BBIIOJHUI MTOJHOCTHIO BCE 3a/IaHMsI ¥ UX 3alIUTHII, OTBETUB Ha BOIIPOCHI Ipeno/ia-
BaTes;

- OIICHKA «HE 3aYTEHO» BBICTABISIETCS CTYJIEHTY, €CJIM OH HEPETYISIPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISLJT PEUICHUS 3aJ]1a4, BBITIOJHUI 3aJjaHusl HE TTOJTHOCTHIO MJIM BOOOIIE HE TIPEICTaBIISsLT paOOThI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX HA BOMPOCHI IPEMOIaBATEIIS.

J1y1g mpoBeieHust TEKYILEro KOHTPOJIS 3HAaHUI CTYACHTOB B JUCTAaHIIMOHHOM (hopmMare B pa3-
paboTtanHbIX Kadeapoil «MaTemaTtukay OHJIAHH-KypcaX MMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. IIpoMesKyTOUHASA aTTECTALUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUieTaM B YCTHOU (opMme.
BpewMs 1151 ToArOTOBKM OTBETA Ha BOTIPOCHI HE OoJiee 45 MUH.

buner BkitoyaeT TeopeTUUECKUA BOIIPOC U 3a/1a4H.

KoMruiekTsl hK3aMeHaITMOHHBIX OMJIETOB XpaHsTCs Ha Kadenpe «MareMaTukay.
TunoBbie BAPUAHTHI OMJIETOB MPUJIATAIOTCH.
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KommuiekT Bonpocos

o mucrmiuinae « MareMaTu4eckKnid aHaJIU3»

37



N S

oo

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

agkrowpnE

JuddepeHunanbHOe HCHUCTeHHe PYHKIMNA OXHON NepeMeHHOoH

[ToHsTHE TEPEMEHHON BEJIMYMHBI U 00JIACTU €€ U3MEHEHHUS.

MOHATHE (HYHKITMOHATLHOU 3aBUCUMOCTH, KiIaccupukamus GyHKIUH.

OmnpeneneHne 1 TUIBI YUCIOBOM MOCIEI0BATEIHOCTH.

[Ipenen 4ncinoBol MOCIENOBATENBHOCTH. ApU(METHUECKUE ONepally Ha/l MOCIeI0BATEIbHO-
CTSIMM.

VYcnoBus cyliecTBOBaHNS KOHEUHOTO NIPEJiesia YMCI0BOM II0CIE10BaTENbHOCTH (Teopembl Ko
u Beiiepmpacca).

Bropoii 3amedarenbHbIi Ipeael.

IIpenen pyuxuuu. Onpenenenus. I'eomeTpuyeckas HHTEpIIpETaL|s IOHATHS Ipeena PyHKIUH.
CaoiicTBa npe/esos.

beckoneuno Masbie, 6eCKOHEUHO OOIbIIHE PYHKITUH.

IIepBbIil 3aMeUaTENbHBIN IIPEIE.

beckoHeyHO Masble BeIMYMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble U MX UCIOJIb30BAHUE MIPU
BBIUUCIICHUH TIPeIesIoB. Taluia SKBUBATIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbIBHOCTh PYHKIIMM B TOUKE M Ha poMexyTke. OqHocTopoHHMe mpenensl. Kinaccuguka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIIHI, HEMPEPBHIBHBIX HA OTpe3ke (Teopembl Beliepmitpacca, bonbiano — Komm).
[IpouzBoanas. ['eomerpruueckuii u puU3MUECKUil CMbICT pou3BoaHON. KacaTenbHas u Hopmalib
K TJIOCKON KPUBOM.

Tabnuia npon3BOIHBIX OCHOBHBIX 3JIEMEHTAPHbIX (DYHKIUH.

CBs3b MEXy CYIIECTBOBAaHUEM IPOU3BOIHON (DYHKIIMM B TOUKE U HEMPEPHIBHOCTHIO (DYHKIIUU
B TOM 7K€ TOYKE.

[Ipon3BoiHas cyMMbI, IpOU3BEAEHUS, YacTHOTO. [Ipon3BogHas ClI0KHON 1 00paTHON (QyHKLHUIA.
[Tpou3BoaHas mapaMeTpUUYECKH 3aJaHHON QYHKITUH.

ITpousBosnHas GyHKLNH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHne ClI0XKHON MOKa3aTENbHON PYHKIIMHU.

Huddepenunpyemocts. Auddepenunan. ['eomerpuueckuii cMmpica quddepeHnmaa.
[IpousBonHbie U AU PepeHInanbl BEICIIUX MOPSIKOB.

OcHoBHbIE TeopeMbl AU epeHnnanbHoro ucurciaenus (Teopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpasuno Jlonurans.

Mpuorouien Teiinopa u ero cBorictBa. opmyna Tenopa. Octatounslii wieH popmyiibl Telmopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToThl rpaguka QyHKIUH.

OkerpemyM. Heobxommoe ycinoBue s3KkcTpeMyMma.

JlocTaTouHbIE YCIOBHS SKCTPEMYMaA.

JlocTtaTouHOE ycioBUe Bo3pacTaHus (YObIBaHUS) QYHKITHH.

HaubGonpiiee n HanMeHbIlIee 3HaYeHUs PYHKITUN HA OTPE3KE.

BbImyKki10cTh, BOTHYTOCTb, TOUKA Meperuda. JloctarouHoe ycaoBrUe BOTHYTOCTH (BBIITYKJIOCTH).
Heo6xomumoe yciaoBue Toukn neperuoda. Jloctatounoe yciaoBue neperuoa.

OOm1ast cxema MOCTPOEHUs U UCCle0BaHus rpaduka GyHKIMH.

DOYyHKIUH HECKOJBKHUX IePEeMEHHbIX

Omnpeznenenue U reOMETPUUECKUN CMBICT (QYHKIIUH JIBYX MEPEMEHHBIX.

JluHUM YypOBHS QYHKIIMHU IBYX TIEPEMEHHBIX.

YacTHble MPOU3BOAHbIE (YHKIIUN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMbICIT
@OyHKIMN HECKOJBKUX TEPEMEHHBIX, OHSATHE TTOJHOTO TudepeHnuana.
JuddepeHumpoBanue cI0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.
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6. IIpom3BoaHbIE BBICIINX MOPSIKOB (PYHKIIMU HECKOJIBKHX IepeMEeHHBIX. CMeIIaHHbIe IPOU3BOI-
Hele. Teopema IlIBapna.

[Tpon3BoHas PYHKIIMN HECKOJIBKUX MEPEMEHHBIX MO HAIPaBJICHUIO.

[Tpou3BoaHas MO HAMPABIECHUIO U TPAJUEHT CKAISIPHOTO MOJIS.

OKcTpeMyM (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

0 HeoOxoaumoe u goctaTogHOE YCI0BHsI SKCTpeMyMa (DYHKIIUU ABYX MEPEMEHHBIX.

HHTerpajbHoe HCUHMCIEHHE

[TepBooOpazHasi, HeonpeAeNeHHbIH HHTErpal. Tabina OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON ¥ HHTErPUPOBAHUE 110 YACTAM B HEONIPEACICHHOM UHTETpae.

HuTerpupoBanue ¢ MOMOIIBIO OIBEICHUS 1O/ 3HAK AuddepeHimana.

WHTerpupoBaHue paluoHAIbHBIX Jpo0eii.

HuTerpupoBaHue Mo 4acTsM U 3aMeHa IEpEMEHHON B ONPEEIEHHOM UHTETpae.

WHTerpupoBaHue TPUTOHOMETPUYECKUX (PYHKLIUH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppayoHaibHbIX (PYHKINHI.

VYHuBepcanpHas TPUTOHOMETPUYECKasl MOACTAHOBKA.

OmnpeneneHHblil HHTETpal U ero cBoiictBa. @opmyna Hetotona — Jleitbuuna.

10. [IpunoxxeHus onpenereHHOro HHTErpaia K peeHn0 TeOMETPUUECKUX U (PU3NUECKUX 3ajay.

11. BeruuciieHne 1mioiaiel ¢ MTOMOIIBIO0 OMPEACICHHOTO HHTErpaia.

12. Boruucnenue niouaay 1 JJIMHbl KPUBOH, 3aJaHHOM ypaBHEHUSIMU B TapaMeTpUuecKoi hopme.

13. Beruucnenue niomna u KpUBOJIMHEHHOIO CEKTOPa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnenue miomaieil B IpsMOYTOJIbHBIX U MOJISIPHBIX KOOPAMHATAX C IOMOIIBIO ONpeEIIeH-
HOT'0 MHTErpaJa.

15. Boruucnenue JUIMHBL AYTH € IIOMOLIbIO ONPEAECICHHOT0 UHTErpaja.

16. Beraucienue [UIMHBI IYTH KPUBOH, 3aIaHHOMN TTapaMeTPUUYECKH.

17. Boruucnenue oobema Tesia BpalleHUs ¢ TOMOIIBIO OMPEAEIeHHOT0 UHTErpaa.

18. Berunciienue miomna M MoBEpXHOCTH TeJa BPALICHHUS.

19. Heco6cTBEeHHBIE MHTErPaIbI IEPBOTO M BTOPOro Tuna. [ToHATHS CXOTUMOCTH U PaCXOAMMOCTH
HECOOCTBEHHOTO MHTETpaJa.

20. HecoOGcTBeHHbIE MHTETPAJIBI OT Pa3pbIBHBIX (DYHKIIHIA.

CoNoR~LNE

TunoBble BApUAHTHI OUJIETOB
IO AMCHUIIIINHE «MaTeMaTHYeCKUH aHAJIHN3»

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKWIA NOJUTEX)
®dakynbTeT 0a30BBIX KOMITETCHITHH, Kadenpa «Maremartukay

JucnunnuHa «MaTeMaTH4eCKHi aHalIM3»»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBoobOpasHas, HeonpeaeneHHbIH nHTerpai. Tabnuia OCHOBHBIX HHTETPaJIOB.
dx

2. BrruncnuThs HeoNpeIeIeHHBI HHTETPa J‘
15-x++5-x

3. Haiiti rpaguedT GyHKIuM Z = yxx_y BTouke M,(1,4).
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4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBISETCS CXOSIIUMCS

o0

jx;dx, [xdx, [xx®dx.
1 1 1

5. HaiimuTe s5KCTpeMyMbI U TOUKH reperuda Gpyukiun y = (X —1)e™.

YTBepxkaeHo Ha 3aceqannu Kadeapsl MaremMaTku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacuinrena / /

MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON ®EJIEPALIMU
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJEHUE BBICILIEI'O OBPA3BOBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHMMU IOJUTEX)

@DakynpTeT 0a30BBIX KOMIIETCHIIUH, kaenpa «Maremaruka»
O6pazoBarenbHas nporpamma 15.03.03 «IIpuknannas MexaHuka»
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN OujteT Ne 1

1. HecoOcTBeHHBIC HHTETPAIIBI IEPBOTO M BTOPOTo TUIA. [IOHATHS CXOIUMOCTH U PacXOJAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.
t 2t?

’ y = .
1+ 8 1+

2. HaiiTi mpou3BoaHy0 QYHKIINH, 33JaHHON TApaMETPUIECKH X =

3. HCCHGHOB&TB Ha 5KCTPpEMYM (bYHKI_H/II'O = X2 - X+ y2 + 2y
.6

4. BplUUCINTH ONPEIETICHHbIN HHTErpaj _[SSin 2 X cos xdx .
0

5. Haiiti 00bem Terna, moryueHHOTo BpamnieHneM Bokpyr ocu OX ¢urypsl, orpaHiYeHHON JTHMHU-
amn y=X3, y=1 x=0.

YTBepkaeHo Ha 3acenannu kKadeapsl MatemMatuku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacunnesa / /

J1y1g mpoBeieHHsI IPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYZICHTOB B IUCTAaHIIMOHHOM (hopmare
B pazpaboTaHHBIX Kadenpoi «MareMaTHKay OHIaHH-KypcaxX UMEIOTCS UTOTOBbIE TECTHI.
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