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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

AUCHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS TUCUUILIMHBI «MaTeMaTU4ecKuil aHalIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAaHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHUE CTYJEHTAaMH pa3BUBaTh HABBIKM CAMOCTOSTEIBLHOIO U3Y4EHUsl yUeOHOM U Hayd-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kcie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHABHON A TEIbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTMUYECKHUX PUCKOB COBPEMEHHOH LIMPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKUil aHaIu3» ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIIEIIHOTO PELICHHS MPUKIAAHBIX 3a/1a4;

- (hopmupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIMM, COOTBETCTBYIOLIUX €T0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO0yuenue o qucruIuivHe «MaTeMaTHUYeCKHUi aHaIU3» HalpaBlieHo Ha (OpMUpOBaHUE y 00yda-
folmxcs caeayoumx komnereHuil B coorserctBuu ¢ @I'OC 01.03.02 (ypoBeHb OakaiaBpuaTa)
no HanpasneHuto noAarotroBku 01.03.02 IIpuknagnas maTemMatuka U HHPOPMATHUKA, YTBEPKAEH-

HBIM ITpuKazoM MunoOpHayku Poccun ot 10.01.2018 Ne9 (pea. ot 27.02.2021):

Kon n HanMeHoBaHNe KOMIIETEHITHIA

NHaukaTopsl 10CTHKEHUS KOMIIe-
TeHLMH

OIIK-1. CnocoGeH npuMeHsTh pyHaaMeH-
TaJIbHBIC 3HAHUSI, TOJyYCHHBIE B 00JIaCTH Ma-
TEMaTUYeCKHUX M (WJIN) €CTECTBEHHBIX HayK,
U UCNOJIb30BaTh UX B NPOPECCHOHATBHOM Je-
ATEIBHOCTU

NOIIK-1.1 Mcnone3yeT MeTOABI MaTeMaTu-
YEeCKOro aHajn3a U MOJEJIMPOBAHUS ISl pe-
IIEHUs TPUKJIIAIHBIX 3a/1a4 B IPO(pEeCCHOHATb-
HOU cdepe

NOIIK-1.2 YMmeeT ncnonb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUIUIMH B
npoeCcCHOHATIBHOM 1eATeIbHOCTH, TpUMe-
HATh METOJIbl MAaTEMATHUECKOT0 aHaJIn3a U
MOJIETTMPOBAHUS TEOPETUUECKUX U IKCIIEPH-
MEHTAJIbHBIX UCCIIEI0BaHUIN

NOIIK-1.3 Hcnonb3yeT B npodeccruoHanb-
HOM J1eATEeNbHOCTH 3HaHUS O MaTepuanax,
MIPUMEHSIEMBIX JUIsl U3TOTOBJIEHUS JA€Talel U
COOPOYHBIX €MHUI] ABTOMOOMIICH, aHATTN3H-
pPYET TEOPETUUECKHUE U IKCIIEPUMEHTAJIbHbBIE
Hay4yHbIE UCCIIEIOBAaHUS 110 MTOUCKY U TPO-
BEPKE HOBBIX MJIEN COBEPIIIEHCTBOBAHUS
HA3eMHBIX TPAHCIIOPTHO-TEXHOJOTHYECKIX




MalIlH, UX TEXHOJOTUYECKOro 000pya0Ba-
HUSL.

HOIIK-1.4 OcymectBisieT nHGOPMAITIOH-
HBII TIOUCK TI0 OTAEIBHBIM CUCTEMaM 00bEK-
TOB MCCIIEIOBAaHUs, aHAIU3UPYET TeOpeTHYe-
CKHE U HKCIIEPUMEHTAJIbHbIC HAyYHBIE HCCIIe-
JIOBAHMUSI 110 TIOMCKY U MTPOBEPKE HOBBIX HEH
COBEPILICHCTBOBAHMSI HA3eMHBIX TPAHC-
MOPTHO-TEXHOJOTHYECKHUX MAIlIUH, UX TEXHO-
JOTMYECKOT0 000PYJOBAHUS.

HOIIK 1.5 YMmeer ucnosip3oBath GU3NIECKHE
SIBJICHHSI B QJIGKTPOTEXHUYECKUX U HIIEKTPOH-
HBIX YCTPOHCTBAaX MHPOPMAIIMOHHBIX CUCTEM
JUIs UACHTHPHUKAINY, GOPMYIUPOBAHUS U pe-
LICHUS] TEXHUYECKUX M TEXHOJIOTHYECKHIX
poOIIEM IKCIUTYaTallii TPAHCIIOPTHO-TEXHO-
JIOTUYECKUX MAIINH U KOMIUIEKCOB

2. MecTO TMCUMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

JucnumnimHa oTHOCUTCS K 00s13aTenbHOM YacTu 6moka b1: Moayns «MaremaTHdeckue u ecTe-
CTBEHHO-HAYUYHBIE TUCIUTUTHHBIY.
Jucnunnuna 6a3upyercs Ha Cleayomiel, TpoilIeHHON TUCIUILINHE:
- TUHEelHas anredpa.
Hucuunnuna «MaTeMaTHuyecKHuil aHaan3» JOTUYECKH CBA3aHa C TOCIEAYIOIINMU TUCHUTIIIMHAMU:
B obsazamenvroi wacmu:
- MaTeMaTUYEeCKHI aHaIn3;
- husuka;
- MPOTPaMMUPOBAHUE;
- OCHOBBI MEXaHHKH,
- OCHOBBI MaTepUAIIOBEJICHUS U CONTPOTUBIICHUS MaTEpUAJIOB,;
- aHaJMTHYECKas JUHAMHKA U TeOpHs KoleOaHul,
- METOJT KOHEUHBIX 3JIEMECHTOB;
- muddepeHIanbHble YpaBHEHUS U KOMIUIEKCHBIN aHAu3;
- YpaBHEHHUS MaTeMaTHUYeCKOU (PU3UKH;
- TEOpUS BEPOSITHOCTEW U MaTeMaTUYECKasi CTATUCTHKA.
B uacmu, gpopmupyemoii yuacmuuxamu o6pazo8amenbHbiX OMHOUEHUL.
- TMHAMUKA U TIPOYHOCTh OECIIIOTHBIX TPAHCTIOPTHBIX CPEJNICTB;
- TEOpHSI aBTOMATHYECKOTO YIIPABJICHUs TPAHCIIOPTHBIX CPEJICTB;
- UHTEJJIEKTYalIbHbIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM.
B uacmu snexmuenwvix oucyunium:
- YUCJICHHBIC METO/IBI,
- METOJIbI BEIYMCIICHUI.

3. CrpykTypa U coaepkaHue TUCHUILINHBI

O6H_Ia}1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3aueTHbBIC CAVHUIIbI -144 ygaca.




3.1. Buabl yueOHoii padoThl U TPY10€MKOCTh

n/n Bup yuyeoHoii padotbi Koauuecrso Cemectp 2
4acoB
AyIMTOpPHBIE 3aHATHUS 72 72
B ToM guce:
Jlexuumn 18 18
1.
CeMuHapcKue/mpakTHIECKUE 3aHATHS o4 o4
2.
JIaGopaTopHble 3aHATUS - -
CamocrosiTesibHast padoTa 72 72
IIpoMe:kyTouHasi aTTECTALMSA
JK3aMEH D C)
Hroro 144 144

3.2. TemaTu4yeckuii NJIaH M3y4YeHHs TUCHUTNTIHHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. ConepxaHue pa3aejioB AUCHUILINHBI

BBenenue

HpenMeT, 3ala4i U COACPKaHNUEC TUCIUITIIINHBI. OCHOBHBIE 3TAITBI PasBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C APYIrUMHU JUCHUILIIMHAMU.

Pasnea 1. lupdepennnanbHoe ncuucjiaeHne pyHKuui 0qHOH nepeMeHHOoi

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipeaen yncnoBoi mocinea0BaTEIbHOCTH U €r0
coiicTBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMeuarenpHble npeaesbl. CpaBHEHHE 0ECKOHEYHO MajlbIX
1 0ECKOHEYHO OOJIBIIMX BETUYNH. DKBUBAJICHTHbIE OECKOHEYHO MaJIble BEIMUHMHBI.

Tema 2. HenpepbrIBHOCTh QYHKIMI B TOUKE U HA MPOMEXKYTKE, TOUKH pa3pbiBa (PyHKINH,
uX Kjaccupukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KIACCUPUKALIHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpruyeckuii 1 GU3NYECKUI CMBICT TPOU3BOTIHOM.
[TpaBuna quddepeHipoBanus U GOPMYIIbl BBIYMCICHUS MTPOU3BOAHBIX. TabauIa Mpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Bbruncienue npon3BOAHBIX (YHKIHMA, 3alaHHBIX pa3iIny-
HBIM 00pazoMm.

Huddepennunan. [IpousBogusie u AuddepeHuansl BHICIINX NOpsiaAKoB. [IpubnmxeHHbie
BBIUKCIICHHSI C TTOMOIIBI0 TU(PEpEeHIINATOB.

Tema 4. IIpaBuno Jlonurans. @opmyna Teitnopa. PackpbiTe HEonmpeaeIeHHOCTEN pa3-
JU4YHOTO THIA. Pa3nokeHne OCHOBHBIX 3JIEMEHTapHBIX QyHKIHi 1o ¢popmyse Teitnopa. [Tpubnu-
KEHHBIC BBIYMCIICHUS C TOMOIIBIO opmyrsl Teimopa.

Tema 5. OcHoBHbIe TeopeMbl AU HEePEeHINATBHOTO NCUUCIEHUSI. MOHOTOHHOCTh (PYHK-
11U, SKcTpeMyMbl HeoOXoaumble U 10CTaTOUHbIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myMa. MccnenoBanue BeITyKJIOCTH Tpaduka GpyHkiuu. Touky nepernda rpadguxa GyHKIUH.
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OOmias cxema uccienoBanus GyHKIMH U NOCTpoeHus ee rpaduka. CBoiicTBa (QyHKIHNH,
HETIPEepBIBHBIX Ha oTpe3ke. HanbornpIiee 1 HanMeHblIee 3Ha4YeHUS PYHKIIMU Ha OTPE3Ke.

Paznen 2. InddepennuaibHoe ucuncjieHne GyHKIUI HECKOJIbKHX MePeMeHHbIX

Tema 1. OyHKIIMN HECKOJIBKHUX NMEPEMEHHBIX. JINHUU 1 TOBEPXHOCTU YpOBHSA. YacTHbBIE TPOU3-
BonHbIe. [Tonubnii quddepennnan. IIponsBoaHbIe CI0XKHON (YHKIIMH HECKOIBKUX MTEPEMEH-

HbIX. YacTHbIE TPOM3BOAHBIE U MU depeHnasl Beicumx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonHas no Hanpasnenuto. I'paauent. KacarenbHast k kpuoid. Kacarenbnas
IUIOCKOCTh M HOpMallb K noBepxHocTH. Popmyna Teisiopa. DkCcTpeMyM (YHKLIUU HECKOJIBKHX
nepeMeHHbIX. HeoOX01Mble U JOCTaTOYHBIE YCIOBUS KCTpEMyMa.

Pa3znen 3. UHTEerpajibHOE HCHHCIEHHE

Tema 1. IlepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIpeNEICHHOro MHTerpana. He-
OIpe/IeIEHHbI MHTErpall U ero cBoicTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHK1Mi. MeTos1 HenocpeICTBEHHOTO UHTETPUPOBAHMUSL.

MeTobl UHTEPUPOBAHMSI C TOMOILIBIO 3aMEHbI IEPEMEHHOM, TIOJIBEIEHUEM 1101 3HaK JuddepeH-
nuana. MeTog MHTErpupOBaHUS 110 YACTSIM.

WHTerpupoBaHue paltoHaIbHBIX Ap00ei, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3ajaun, npUBOSIIME K MOHATUIO ONPEAETICHHOT0 MHTerpana. OnpeaeaeHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS UHTErpUpyeMocTU. IHTerpai ¢ nepeMeHHbIM IIPEeIeioM UHTE-
rpupoBanus. @opmyna Hetorona — JleiiOHua. 3aMmeHa nepeMeHHO B OIIpeIeIEHHOM HHTerpale.

[IpunoxxeHus onpeesIeHHOr0 UHTErpajla B TeOMETPUU U MEXAaHUKE (BBIYMCIIEHUE TUIOIIA-
nel miockux (Guryp, AIUHBI KpUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO po/ia (1o OECKOHEYHOMY ITpOMe-
KYTKY, OT HEOIrpaHUUEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOHUCTBA.

Tema 4. 3agaun, npUBOAIINE K KPaTHBIM UHTErpajaM. J|BONHHON U TPOWHOM UHTErpabl,
ux cBolicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAIOB.

3.4. TemaTnka npaKTHYeCKUX 3aHATHH MO IMCUUILIHHE
«MaTteMaTHYeCKNHA aHAJIN3»

Ne Tema 3ausarTus

1 Pa3nea 1. DjieMeHTHI MaTeMaTH4Y€CKOI0 AHAJIU3A.

Yucnoas nocnenoBarenbHOCTh. [Ipenen 4ncioBoi MOCIEI0BAaTENIBHOCTH U €0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. Oyukmus. [penen pynkuun. Teopems o pee-
nax ¢ynkuuu. [TepBblit 1 BTopoii 3aMeydaTeNIbHbIe Peaebl.

2 CpaBHeHHe OECKOHEYHO MaJIbIX U OECKOHEUHO OOJIbIIMX BETUYMH. DKBHUBAICHTHBIE Oec-
KOHEYHO MaJIbl€ BEJIMYHHBI.

PackpeiTHe HEonpeaeIeHHOCTEN PA3IMYHOrO TUIIA

4 HenpepriBHOCTE (hyHKIIUI B TOUKE U Ha npoMexkyTke. OTHOCTOpOHHUE Ipeaenbl. Touku
paspbiBa pyHkimn. [Tpumeps! permenus 3a1au

5 [IpousBonnas ¢pynkuuu. [lpaBuna nuddepenunpoBanrs u GopMysbl BEIUUCICHHS MIPO-
n3BoAHbIX. TexHuka quddepeHurpoBanus

6 HuddepenunpoBanue o0paTHeIX QyHKIUHN, GYHKINHI, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, Jjorapupmuueckoe 1udpepeHmpoBaHne

7 Hudbdepennman. ['eomerpuaeckuii cmbich auddepeninmana. [IpousBonnsie u nuddepen-
[[MaJIbl BEICHIMX NMOPAKOB. [IpnbnmkeHHble BBIYMCICHUS C TOMOIIBIO U depeHnnaios.

w
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[IpaBuno Jlonurtana. @opmyna Teisopa. PackpbiTue HEONPENENEHHOCTEN pa3IunyHOTO
Tuna. Pa3no)keHus: OCHOBHBIX 3JIeMEHTapHBIX QyHKIUH 1o popmyne MakiopeHa.

9 [TpubnmxeHHbIe BIYMCICHUS ¢ TOMOIIBIO Gpopmyisl Teitnopa.

10 | HomHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadpukos. [Ipumepsl

11 | [TonHoe uccnenoBanue GyHKIUNA U MOCTpoeHue rpadukos. [Ipumeps! (Tpo1omKeHHE)
CamocrosarenbHas pabora Nel Ha ceMuHape 1o GyHKIUSM OIHOH epeMeHHON

12 | Pa3nen 2. @®yHKIUHM HECKOJIbKHUX MepeMeHHbIX. JINHUM 1 TOBepXHOCTH ypoBHs. YacT-
HBIE IPOU3BOJIHBIC U JU(depeHIIra MepBoro NOpsIKa.

13 | [Honnseni muddepenman. IlpousBoansie cnoxxkHou ¢yHkiuu. [IponsBonHas GyHKIINH,
3aJlaHHOM HesBHO. YacTHBIE MPOU3BOIHBIC U AU(GEpPEeHIINATBI BBICIINX MOPSAKOB. Teo-
pema [IBapiia.

14 | IlpousBoanas o HanpasieHuro. ['pagueHr.

15 | DkcrpemyM QYHKIMH HECKOJIBKUX TIepeMeHHBIX. Heo0X0uMBbIe 1 JOCTATOYHBIC YCIOBUS
SKCTpEMyMa.

16 | CamocrosiTeabHast padora Ne 2 Ha ceMUHAape MO0 (PYHKIUAM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3gen 3. UuTerpajibHoe HCUHCTIEHHE
[TepBooOpasnas. HeonpeneneHHbI HHTErpall U €ro CBOMCTBA. MeTOa HEMOCPEICTBEH-
HOTO HHTCTPUPOBAHMSI.

18 | nTerpupoBaHue C MOMOIIBIO 3aMEHbI IEPEMEHHOM, MoIBeIeHneM o1 3HaK nuddepen-
nuana. MeToJ MHTErpupoOBaHHUsI 110 YACTSIM

19 | UnTerpupoBaHue palMoHaIbHBIX ApoOei, MHTETPUPOBAHUE HEKOTOPBIX BUIOB HPPALIHO-
HAJIBHBIX (YHKIUH

20 | MaTerpupoBaHue TPUTOHOMETPUYECKHUX (DYHKITUH.

21 | BeluncieHue onpeaesieHHbIX HHTerpaioB o ¢opmyne Hetorona-Jleitbnuia. 3amena me-
PEMEHHON U MHTETPUPOBAHME I10 YACTSIM B ONPEAEICHHOM UHTETpae.

22 | IlpunosxeHus ONpeie]ICHHOT0 HHTETpajia B TEOMETPUN U MEXaHUKe (BBIYUCIICHUE TLTOIIa-
Jeid TUIOCKUX (UTYp, JUTMHBI KPUBOM).

23 | [IpunosxeHus ONpeneIeHHOro HHTerpajia B TEOMETPUH U MEXaHUKe (BbIUMCIeHHE 00Be-
MOB, IUIOIIA/ICH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POJIA, UX BHIUUCIICHHUE.

25 | 3amaun, MPUBOSAIINAE K KPATHBIM WHTETpaJiaM. BeIuuciieHne TBOWHBIX HHTETPATIOB CBeE-
JICHHEM K MOBTOPHBIM. 3aJaui Ha U3MEHEHHE MOPSJIKa HHTETPUPOBAHUS B TBOIHOM HH-
Terpaie

26 | I'eomerpuyeckue u pU3nUecKre MPUIOKEHUS KPATHBIX HHTETPATIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KoHTpoIbHOE TECTUPOBAHUE TI0 KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHbie 1o0kyMeHThbI H 'OCThI

1. ®I0OC 01.03.02. [TpuknagHas MateMaTuka U nHGOpMATHKA. Y TBEPKIEH IPpUKa30M MUHOOD-

2.

Hayku Poccuu ot 10.01.2018 Ne9 (peg. ot 27.02.2021).

AxkanemMuyeckuii yueOHbIH 11aH 1o HanpasieHuto noarotoBku: 01.03.02. [pukiagnas marte-
MaTuka 1 uHpopmaruka. [Tpoduns: UHTemIeKTyanbHble CUCTEMBI YIIPABICHUS TPAHCIIOPTOM.
®opma o0yuenus — ounasi. 2021.

Martpuua pacnpenenenust komnereHuuii 01.03.02. [Ipuxnagnas marematuka 1 ”HGOpMaTHKa
( UaTennekTyanbHble CUCTEMBI YIIpaBiIeHUs TpaHcropTom). 2021.



Vka3 IIpesunenta Poccuiickoit @enepauyu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoit denepaunn.

[Ipuxa3z MunncrepcrBa oopazoBanus u Hayku Poccuiickoii @eneparun ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika npuUMeHEHUs] OpraHu3alUsIMK, OCYIIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO ICATEIIbHOCTD, JJIEKTPOHHOT'0 00YyUEHHSI, TUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM)».

4.2. QOcHoBHas JUTepaTypa

Wnbun, B. A. Martemaruueckuii ananms B 2 4. Yacte 1 B 2 ka. Kawnra 1 : yaeOHUK U1 BYy30B
/ B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-¢ uzn., nepepad. u gon. — Mocksa :
WznatensctBo Opaiit, 2021. — 324 c. — (Beicmiee obpasosanue). — ISBN 978-5-534-
07067-5.

URL.: https://urait.ru/bcode/513351

Wneun, B. A. Maremarnueckuii anayim3 B 2 4. Yacte 1 B 2 kH. Knura 2 : y4eOHHK 1151 By30B
/ B. A. Unbun, B. A. CanoBunuwii, b. X. CennoB. — 4-e usn., nepepad. u qorn. — Mocksa :
UznatensctBo FOpaiir, 2021. — 315 c. — (Beicuiee o6paszoBanue). — ISBN 978-5-534-
07069-9.

URL: https://urait.ru/bcode/513352

4.3. JlomosHUTEJIbHAS JIUTEPATypPa

KertmanoB, A. M. Matemarndeckuii ananu3: yaueOHoe nocodue s 6akanaBpos / A. M. Kbi-
T™aHOB. — MockBa: U3narensctBo IOpaiit, 2019. — 607 c¢. — (bakanaBp. AxageMu4ecKuii

kypc). — ISBN 978-5-9916-2785-6.
URL: https://urait.ru/bcode/425244

4.4. JaexkTpoHHBbIE 00pa3oBaTelbHbIE PecypChl

[TpoBeneHue 3aHATUN U aTTeCTallii BOBMOXHO B IUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-
CTEeMbI JUCTaHLIMOHHOTO 00y4eHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «Martematrka» JIEKTPOHHBIX 0Opa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam

IIPOrPaMMBI:.

ONEeMEeHThl MATEMATHIECKOTO
aHaJIn3a

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

WHTerpanbHOE UCUNCIICHHUE
(GyHKIIMHI OJJTHON EpEeMEHHOI

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

JuddepenunanbHoe ncuucie-
HUe QYHKINI HECKOIBKUX I1e-
PEMEHHBIX

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

Z[OHOJ'IHI/ITCJ'IBHBIC T'JIaBbl MaTC-
MATHYCCKOI'O aHa/Iu3a

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

Pa3zpaborannbsie DOP BKIII0O4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust padoT B JUCTAHIIMOHHOM (hopMaTe yCTaHABJIMBAETCS OTACIbHBIMHU PACIo-
PSUKEHUSIMU TTPOPEKTOpa 1o yueOHOU padoTe U/Uii LIEHTPOM y4eOHO-METOAUYECKON pabOThI.

Ka)K}IBIfI CTy)IeHT O6CCHC‘—ICH I/IHlII/IBI/I)IyaJ'H)HI)IM HGOI"paHI/I‘—IeHHBIM JIOCTyl'IOM K BJ'IGKTPOHHOI\/'I
OUOJIMOTEKE MOCKOBCKOTO IMOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .



https://urait.ru/bcode/513351
https://urait.ru/bcode/513352
https://urait.ru/bcode/425244
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

WHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepUallbl B SJIEGKTPOHHOM BHUJE, TIPE-

CTaBJIEeHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTHdeckoro oOpa3oBaHUs»

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

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

[Tone3nbie yueOHO-METOANYECKHIE U HH(POPMAITMOHHBIE MaTepHUaIbl PEICTABICHBI Ha CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAIMOHHON ceTh «VITHTEpHET» ISl OCBOCHUS

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

4.5. J/InuieH3UOHHOE U CBOOOIHO PAaCHPOCTPaHsieMOe MPOrpaMMHOe
o0ecmeyeHmne

No| HammenoBanue | PazpaGoruumk [10 | JJoctymuocts (mu- | Ccblika Ha Equnbiii peectp
(mpaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIjIst
TEJb) 00/1HO pacmpo- OBM wu B/l (ipn Hamuuun)
CTPaHIEMOC)
1 [Astra Linux | OO0 JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe MPO(deccHoHaTbHbIE 0a3bI JaHHBIX U HH(OPMAIIHOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHUS IMCUMILINHBI:

HaumenoBanue Ccbl1ka Ha pecypce HocTynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

HocrymnHa B cetu 1n-
TEepHET 0e3 orpaHuye-
HUU

https://stackoverflow.co

Stack Overflow
m/

Nudopmannonnsie pecypebl Cetn
KoncynprantlIimtoc

http:// www.consultant.ru | Toctymao

[Topran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBarTeNbHbIX cTaH- | http://www.fgosvo.ru. HocTymHO
JapTOB BhICLIETO0 00pa30BaHUS



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.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
http://www.consultant.ru/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrymnHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | Joctymna B cetn M-
ru/ TepHET 0e3 orpaHuye-

HUI

IIpodeccnonanbHbie 0a3bl JAHHBIX

ba3a qaHHBIX HAYYHOM AIIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEMaTH4IecKasi peepaTUBHO-
oubnuorpaduueckas u
HayKoMeTpuueckas (0ndauomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJbHO-TEXHUYECKOe o0ecnevyeHne U CIUIIIUHBI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTETA oOecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSATHH, IPEyCMOTPCHHBIX YUECOHBIM IUIAHOM, U COOTBETCTBYET JCUCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MaremaTrka» He pacronaraet COOCTBEHHbIM ayJJUTOPHBIM (DOHIOM U UCIIOJb-
3yeT y4eOHbIe ayTMTOpHH 13 0011ero (hoHa YyHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCA KOMIIBIOTECPHLBIC KJIACChI YHUBCPCUTETA.

6. MeToanueckue peKoMeHIaluu

6.1. Meroanueckue peKoMeHIAUM JJIsl PeNogaBaTeis
10 OPraHM3auuM 00yYeHus

IIpexne Bcero, cieayeT 00OpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO MMPAKTUYECKH BECh U3Y-
yaeMblil UMU MaTepuai He TpedyeT Kakon-1100 crenuaibHOM (JOMOIHUTEIbHONW) TOATOTOBKY U
BIIOJTHE MOJKET OBITh YCHEIIHO U3YUY€H, €CIIU CTYACHTHI OYAYT MOCeaTh 3aHATUs, CBOEBPEMEHHO
BBITNOJIHATH JOMAIITHUE 33aHHsI ¥ TI0JIb30BaThCS (IPU HEOOXOAMMOCTH ) CUCTEMOM TTaHOBBIX KOH-
CyJbTallMil B TEUEHUE KaXJ0ro ceMecTpa. Bolenmmue B Kypc MaTaHalIn3a pa3Jenbl ABISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMS OHU MMPAKTUYECKH OPUEHTHUPOBAHBI, TAaK KaK UMEIOT ITUPOKOE pac-
IIPOCTPAaHEHNUE I PELICHUs Pa3HOTo poAa 3a/1a4 BHYTPU caMOW MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. MIX ocBOeHHE MOMOKET CTYJIEHTaM JOTMYEeCKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOMTH
YCTHYIO U MUCBMEHHYIO Pedb, YCIIEHIHO IPUMEHTh HAaKOIJICHHBIE 3HAHUA B MTPO(eCCHOHATbHON
JESITEIbHOCTH.

Heo6xoauMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/AEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JIUTEPATypy, a B KOHIE CEMECTpa JaTh CIUCOK BOMPOCOB JIJIsl TOJATOTOBKH K 9K3aMEHY.
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Ha nepBoM 3aHATHH IO TUCHUILTHHE CIEAYET 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUIE M OopMax TEKYIIEH U MPOMEKYTOYHOU aTTECTAIUN 110 AUCITUIUIMHE, CPOKAX MX MPO-
BCACHU:, YCIIOBUAX NOITYCKaA K HpOMe)ICYTOqHOfI arTeCTaluu, MIPpUMCHACMBIX BUJAX IIPOMCIKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMuecKoro mMaTepualia JIOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MIPENoAaBaTeeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKH ITPU PCIICHUU 3aJa4X HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJIICHHUA UJCH U CYTU IIPUMCHSI -
eMbIX MeTo10B. ClieryeT Bcerjia yka3blBaTh IPUMEPHI IPAKTHUECKOTO IPUMEHEHUS! PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTuueckue 3aHATUS AOKHBI ObITh OPraHU30BaHbI MIPENOJIaBATEIeM TaKUM 00pa3oM,
'-ITO6BI OCTaBaJIOCh BPEMs Ha MEPHUOANYICCKOC BBLIITOJIHCHHUE CTYACHTAMU HG6OJIBH_IOI71 CaMOCTOs-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOT'O MaTepuaa.

[IpenonaBatenp, BeAyIIUH IPAaKTUYECKUE 3aHATHSL, JOJKEH COIIIaCOBBIBATH yUEOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHUIA.

[IpenonaBaTemnto cieayeT T0OMBATHCS CUCTEMATHUECKOW HENpPEphIBHOW pabOThI CTYACH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTte, K y4acTHUIO B pa3HOT0 poja OJIMMIIMAJaX U KOHKYpCax.

CTylIeHT J0JDKEH OUlylaTh 3aHHTEPECOBAHHOCTD MPENOJaBaTeNsl B JOCTUKEHUH KOHEY-
HOTO pe3yJibTara: B MPUOOpPETEHWH OOYYArOUIUMHUCS TMPOYHBIX 3HAHUN, YMEHUM WU BIAJCHUS
HAKOIUICHHOM nH(OopMalmei Ui pelieHus 3a1a4 B mpodeccnoHanbHOl e TeNbHOCTH.

3.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

[TpoBenenue 3aHATUI U aTTECTAllMi BO3MOKHO B AUCTAaHIIMOHHOM (OopMaTre ¢ IPUMEHEHUEM CH-
CTEeMBbI IUCTaHIIMOHHOTO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaTemMaTHKa» ICKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem paszienam
nporpammsl (cm. 11. 4.4).

HOp?II[OK IMPOBCACHUA pa60T B JUCTAHIIMOHHOM CpOpMaTC YCTaHAaBJIMBACTCA OTACIbHBIMU
pacropshKeHUsIMU IIPOpPEKTopa Mo yueOHOI paboTe W/MiM LIEHTPOM y4eOHO-MeTOJUYECKOi pa-
OOTEHI.

6.2. MeTtoauyeckue yKazaHusi A 00y4al0mMXcs 10 0OCBOEHUIO

JTHCIHUILINHBI

Paznen 1: nuddepenunanbHoe ncuucjaeHne GyHKuuii 0HOH NepeMeHHOo

[Ipu nzyuenun nuddepeHantbHOro ncuucaeHus GyHKIu oHON IepeMEeHHON 00paTUTe
BHUMaHME Ha MOHATHE Ipeena (YyHKIUU B TOUKE U METOIbl ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATUN MareMaTH4ecKoro aHanusa. [Ipu BbruMciaeHUM mpenenoB (YHKIMH HaJO,

0
Ipeke BCEro, BHIACHUTH XapakTep HeompeaeneHHoctH | —, —, 0-00, 00 —00, 17 |. Uro6sr
00
OBJIAJIETh TEXHUKOW pEeIIeHUs 3ajjad Ha BBIYMCICHUE MPEAETIOB, HA/10 3HATh /IBa 3aMeYaTeIbHbIX
npezena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, paBuiIo JlomuTans, pa3nuyHble MPUEMBI
PacKpBITUSI HEOPEEIIEHHOCTENW B 3aBUCUMOCTH OT BUa (YHKIMH U PEIIUTH JOCTATOYHO OO0JIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipyn w3ydeHun TeM, MOCBAIMICHHBIX MPOW3BOAHOW W muddepeHnuany QyHKIIUH, HAIO0
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3inyie MeKIy HUMU (quddepeHuman - 3To
IJIaBHAs JIMHEWHas 4acTh npupaiieHus GpyHkunn). TBepro 3HaTh (Kak TaOIUIy YMHOXKEHUs) pop-
MyJbl 1uddepeHInpOBaHUs OCHOBHBIX JIEMEHTAPHBIX (GYHKIMN U npaBuia audepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiIo AU epeHITMPOBaHUS CIIOKHON (QYHKIIHH ).

OOparure BHUMaHUE TaKKe Ha 0COOEHHOCTH U depeHIupoBaHus (YHKINH, 3aJaHHBIX
B HESIBHOU (popMe, mapaMeTpuiecKy, Ha IpueM jJorapudpmudeckoro nuddepeHmpoBaHusl.
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Crenyer 4eTKo 3HAaTh U YMETh IPUMEHSATH allTOPUTM HCCIIe0BaHUS (PYHKLIUN U TOCTPOE-
HUS TpauKOB: ompe/ieieHIUE TOYEK pa3phiBa (M UX KIacCU(UKAIMIO), aCHMITOT rpaduka (BepTH-
KaJbHOW, HAKIIOHHOH, TOPU30HTAIBHON ), HEOOXOIUMBIC U JJOCTATOYHBIC YCIOBUS MOHOTOHHOCTH
(GYHKIINH, CYIIECTBOBAHUS JIOKATLHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK meperunoa.

Paznen 2: nuddepennnanbHoe ncuucieHue GyHKUUI HECKOJIbKHX NMepeMeHHbIX

[Tpu u3yyeHnn 1aHHOTO pasjeiia 00paTuTe BHUMAHKE Ha TO, YTO (DYHKIIMS IBYX ITEPEMEH-
HBIX MMEET HATJISIHBIA F€OMETPUIECKUI CMBICI — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE
Hano ocMBICTUTE MOHATHS 9aCTHBIX MPOW3BOIHBIX U MOMHOTO nuddepernmana u ocooeH-
HOCTh MX BBIYMCIICHHUS, OBJIAJCTh TEXHUKOW BBIYUCICHHUS MPOU3BOJHBIX OT CIOXHOU (YHKIUH

HECKOJIbKHX NepeMeHHbIX. CiaeayeT oOpaTUTh BHUMaHUE HA TO, YTO Ul QYHKUUU Z = Z(X, y)

0°z  0°z

CMEIIaHHBIC YaCTHBIC MIPOU3BOIHBIE BTOPOTO MOPSIKA PABHBI MEXKTY COOO:

pema IlIBapua), To ecTb NOpAAOK JU(PPepeHIIMPOBAHUST HE UMEET 3HAUEHUS.

Jlnist pyHKIIUY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIIMH B TIPOU3BOJIHLHOM
HalpaBJIEHUU XapaKTepU3yeTCsl MPOU3BOIHOM 110 HANpaBJIEHUIO, @ HauOOJIbIIas CKOPOCTh U3Me-
HeHHs QyHKIMK Oy/IeT B HAIIPaBJIEHUH BEKTOPA TPaIUCHTA.

Craenyer oOpatuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
IIECTBOBAHUS dKCTpeMyMa (PYHKIIUN HECKOJIBKUX ITePEMEHHBIX.

Paznen 3: HHTErpajJbHOC HCYUCJTICHUEC

B uHTerpasbHOM HMCYHCIEHUU pelaeTcs 3a7ada, 0OpaTHOM TOM, KOTOpasi paccMaTpuBa-
nack B U depeHIHaTbHOM HCUHCICHAN: HEOOX0AMMO Haiiti s nauHoi ¢pynxumn T (X) Takyro

(GyHKIMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3aaHHON. MIHTEerprpoBanue QpyHKIUI — 10-
CTaTOYHO CJIOKHBIN pa3/iesl MAaTEMaTUKH, OBJIAaIeTh KOTOPBIM MOXHO TOJIBKO, €CJIM CTYAEHT «BO3b-
MET» JOCTaTOYHO OO0JIbLIOE KOJIMUYECTBO UHTErPAIOB Pa3HOro THIIA.

Hano tBepao 3HaTh TabaMIly MHTEIPAJIOB OT OCHOBHBIX 3J€MEHTapHBIX (YHKIUH, OCHOB-
HbIE METOIbl HHTETPUPOBaHU (3aMeHa epeMEeHHOMN, MOBEACHNE 0] 3HaK Tuddepeniuana, uH-
TErpUpPOBAHUE 0 YACTSIM, IPUEMBI BBIYHUCIICHUSI HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, oT pas-
HOTO TUTIA TPUTOHOMETPUUYECKHUX (PYHKITHH).

Hano ocMBICIUTE €IUHCTBO ITOAXO0AA K TOCTPOEHHUIO ONPEAEICHHBIX, KPATHBIX, KPUBOJIIU-
HEHHBIX, IIOBEPXHOCTHBIX MHTErPAJIOB — IMOCTPOECHUE HEKOTOPOM MHTErPajIbHOM CyMMBI M IIpe-
JIETIbHBIN IIEPEXO..

3HaTh Fr€OMETPUYECKHUI CMBICT U OCHOBHYIO (POPMYJTy BHIYMCIIEHUS ONpPEAEIEHHBIX HUHTE-
rpanoB — popmyny Hetotona — JleiibHuna, reomerpuueckie U pu3nuecKue NpuiaokKeHus onpee-
JICHHBIX M KPaTHBIX MHTErPajoB, YMETh HAaXOIWUTh IUIOIIAJb IJIOCKON (UIYpBI, JIUHY KPUBOM,
00BbEeM U IIOIIA/Ib OBEPXHOCTH TEJ BpaIllEHUs.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/1 OIICHOYHBIX CPEJICTB TpescTaBicH B [Ipunoxenun 2 k paboueil mporpamMme U BKITHOYAET
pa3elb:

1. MeTtoapl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB OOYUCHHUS.
2. lllkana v KpUTEPHH OIICHUBAHUS PE3YJIbTATOB O0yJCHUS.
3. OueHoYHBIE CPELICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexyTouyHasi aTTecTalus.

12



16



Ilpunoycenue 1

TemaTuyeckuii mIaH JUCHUILTUHBI «MaTeMaTHYeCKU aHATU3) 10 HANPABJIEHUIO MOATOTOBKHU
01.03.02 «IIpuxnagnas MaTeMaTUKa U HHPOPMATHKA»

IIpoduas:
«AHTe/IeKTYaJIbHBbIE CUCTEMBbI YIIPaBJIeHHUS TPAHCIIOPTOM)
(bakamaBp)
Ounas popma o0yuenust
Tox Hadopa 2021/2024
Buabi yueOHoli padoTsl,
Buabi camocTosiTeibHOM pa- ®opmbl
BKJIIOYASI CAMOCTOSITEIbHYI0 GOThI
= padoTy CTy1eHTOB, arrecta-
Ne ? E B CrynenTon unu
o Pasznen S % § U TPYA0EMKOCTh B Yacax
8 = 8 Pe-
J | II/C | JIag | CPC | KCP | K.P. | KIL. |PTP | ¢pe- | K/p | D 3
par
Bropoi cemecTp
Paznen 1. {uddepenunanbHoe uc-
yuciaeHue GyHKuHui 0IHOM nepemMeH-
HOM. YuciioBas 1ocien0BaTeaIbHOCTb.
1.1 2 1 2 2 4 +

[Ipenen uncnoBoil MocIe10BaTENILHOCTH
U ero cBorctia. [IpaBuia npenensHOro
nepexoaa. ®ynuxuus. [Ipenen pynkuuu.
Teopemsl 0 penenax GyHKIUU.
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Boinauya saxaunii PI'P Ne 1 mo mate-
MATHYECKOMY AHAJIU3Y.

1.2

IIepBblil 1 BTOpOU 3amMedaTelIbHbIE IIpe-
nenbl. beckoHeuHO Masible U GECKOHEYHO
0oJbIIME BEJIWYMHBL. OKBUBAJICHTHbIE
0OECKOHEYHO MaJjible BEIUYMHBI. Packpbl-
THE HEOIIPENEICHHOCTEN PAa3HOTO THIIA.

1.3

HenpeposiBHOCT ()yHKIMI B TOUKE U Ha
npoMexyrke. OOHOCTOpPOHHHME — IIpe-
nenbl. Touku paspbiBa (YHKLIUH, HX
KJaccuukarms.

1.4

[TpousBognas ¢ynkuuu. ['eomerpuue-
CKUH M MEXaHMYECKHH CMBICI NpPOU3-
BosHOM. [IpaBuna nuddepenmpoBanms
U (HhOpMYJIbI BEIYMCIICHUS TPOU3BOIHBIX.
Tabnuua mMpou3BOAHBIX OCHOBHBIX dJie-
MeHTapHbIX QyHkumid. TexHuka qudde-
PEHLIPOBAHUS

1.5

Huddepenuman. [IpousBonnsie u nud-
(bepeHIManbl BRICHIMX MOPSIKoB. [Ipu-
ONMV)KEHHBIE BBIYMCIICHUS C TOMOIIBIO
JuddepeHImaios.

1.6

IIpaBuno Jlonuransa. ®opmyna Telnopa.
Pa3noxxeHns: OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuit o opmyne Teitnopa. IIpu-
ONMV)KEHHBIE BBIUMCIIEHUS C TMOMOILBIO
dbopmysl Teimopa.

1.7

OcHoBHble TeopeMbl auddepeHInab-
HOTO  HMCYUCIEHHUA. MOHOTOHHOCTb
byHkMH, skcTpeMyMbl. HeoOxonumeie
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U JIOCTaTOYHBIC YCIIOBUS MOHOTOHHO-
CTH, JIOKJILHOTO 3KcTpemyMa. Hccneno-
BaHHME BBIYKJIOCTH Tpaduka (QyHKIUH.
Touku neperuoa.

1.8

OO6m1as cxema rccieoBanus QyHKIMH U
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKLIMH, HENpEephIBHBIX Ha OTpE3KeE.
HauOosnpiiee 1 HauMeHblIee 3HAYCHUS
(YHKIIMM Ha OTpE3Ke.
CamocrosiTesbHast padora Nel Ha ce-
MHHape 1m0 (GyHKUHMAM OJHOM mepe-
MEHHOM

1.9

Pa3znen 2. DyHKIUA HECKOJBKHUX Tie-
pemMeHHbIX. [Ipeaen u HeNMPEepbIBHOCTD.
OCHOBHBIE  CBOWMCTBa  HEMPEPHIBHBIX
¢dbyukuii. Yactueie npousBoausie. [lom-
HBIA TuddepeHnmar.

Boinaua 3aganuii PI'P Ne 2 no ¢pyHk-
UM HECKOJbLKHX MepeMeHHbIX

1.10

[IpousBosHbIE CIOKHOW (PYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(EepeHIranbl BbICIINX
nopsinkoB. Teopema IlIBapuma. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ pasneHt.

10

1.11

OKkcTpeMyM GYHKIIUU HECKOJIBKHX Tepe-
MeHHbIX. HeoOXo1umble U JOCTaTOuHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTe1bHasi padoTa Ne2 Ha ce-
MHHape N0 (PYHKIUSAM HECKOJBbKHUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpasbHoe HCUNCIeHHE

12
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[TepBooOpasnas. Heonpenenennsiii uH-
Terpan u ero cporcrea. Tabnuia wHTE-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeTon HEmocpeaCTBEHHOTO
UHTETPUPOBAHUSL.

Boiiaua 3agannii PI'’PNe 3 no unTe-
rpajibHOMY HCUYHMCIEHUIO

1.13

HuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, MOJBECHUEM IO 3HAaK
muddepernmrana. Meroa WHTErpUPOBaA-
HUSI 110 YaCTIM

13

1.14

WNHTerpupoBanne pammoHAIBHBIX JIPO-
Ocil MHTErpUpPOBAaHUEC HEKOTOPHIX BHUJIOB
UPPAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHIA.

14

1.15

3aauu, TpUBOJAIINE K OHITHIO OIpe-
JeJIEHHOro uHTerpana. CBolcTBa omnpe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleitOHUIa. 3aMeHa IepeMeHHOH 1
WHTEIPUPOBAHUE II0 YacTsIM B OIpeje-
JICHHOM MHTETpaje

15

1.16

[IpmioxxeHust onpeneneHHOro HHTe-
rpajia B TeOMETPUN U MEXaHUKe (BbIUHUC-
JeHWe IUIoIafel IIockux  Quryp,
JUITMHBI KPUBOM, 00bEMOB, II0IIAJIeH 1o-
BEPXHOCTH).

16

1.17

HecoGcTBeHHBIE MHTErpaibl MEPBOTO U
BTOPOTO pOJia, X CBOMCTBA.

17

1.18

3ajauu, TPUBOASIINE K KPATHBIM MHTE-
rpajaM. JIBOWMHOM W TPOWHOM HHTE-
rpaJibl, UX CBOMCTBA. Bbruncienue ABou-

18
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HBIX MHTErPajoB CBEIECHHUEM K ITOBTOP-
HbIM. ['eomerpuueckue u (uznyeckue
IIPUJIOXKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJibHOE TecTHPpOBAHHE

®opma aTTecTAllMU

19-21

Bcero 4acoB 1o JUCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 01.03.02 «[Ipukinannas marematrka 1 nHGOpMaTHKAY
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM).
dopma o0yueHHs: OUHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MPElyCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIxajsa 1 KPUTEPUH OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUA
®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[TpomesxyTounas aTTectanus oOydaromuxcs B Gopme sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YY€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUTMHE, TIPH 3TOM YYUTBIBAIOTCS PE3YNbTAThl TEKYLIETO KOHTPOJISA YCIIEBAEMOCTH B TEUCHHE Ce-
mectpa. OleHKa CTENEeHH TOCTHKEHUsT 00yJaroIUMUCs TUIAHUPYEMBIX Pe3y/IbTaTOB OOY4EHUS 1O
JVICIIATUTMHE TTPOBOJIUTCS TIPETIoIaBaTeNieM, BEAYIIUM 3aHITHS 110 TUCIUIUTMHE METOJIOM JKCIIEPT-
HOU oreHkH. [1o uToram mpoMeKyTOYHOW aTTeCTAllUH MO AUCIUILIMHE BBICTABIISETCS OLIEHKA «OT-
JUYHO», «XOPOLIOY», «yJ0BIETBOPUTEIILHO» UM «HEYAOBIETBOPUTEIBHOY.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, INPEIyCMOTPEHHBIE
IporpaMMoil JuciUIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpPH IEepeHoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, NPEIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

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

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONEpUpPYyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepxKaTbes rpyOble omuOKu. J{is moaydeHus MpaBUIbHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJOBHMS IOATOTOBKHM CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuivasl, UJIW cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHUI, YMEHU, HABBIKOB MPUBEJICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBIIETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHo4YHbBIE CPeICTBA

n/a

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[IpencraBnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakrepucTUKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a7a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

KOHTpOJILHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIEC 3HAHUS 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEIOM.

KoMmmnekr 3amanwmii
JUIS1 BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcrHblii onpoc co-

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjesam Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIONIAS ABTOMAaTHU3UPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHUN, YMEHHMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHI)IG CpCACTBA TCKYILIETO KOHTPOJIA YCIIEBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC BOIIPOCHL

3.1. Tekymuii KOHTPOJIb

" 3a7laHus B (bopMe 0JIaHKOBOT'O TECTUPOBAHUA JISI KOHTPOJISA OCBOCHUA O6y‘IaIOHH/IMI/IC$I pa3aciioB

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen uncioBoi MOCIEIOBATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 mo pyHKIMAM HECKOJIBLKHUX IIePpEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoaHas o HAMPaBICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopou sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccnenoBanue cxoauMocT HECOOCTBEHHBIX HHTETPa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u augdepeHuuposanue GyHKUHMH OHON NepeMeHHOI
1. Haiftu npenensi:
(2-n)° —(1+n)’ Iim\/n+2—\‘°’/8n3+3

27

"~ (14n)° —(2-n) 2 Yn+5+n

2 n’
Iim(2n +3] ) Iimn(\/n2+1—n), “m(n—loj3n+1

2
n—oo n—oo
2n° +1 - e
. 2x2+11x+15 . 4x?
im ———— —. lim ——.
x—>-3 X+3 x-0 §in “ 3X
2mt gt sin3x otg7x

lim———— lim lim (1-3x)™

n—w 3”*2 +5" x>01 _ exz x—+0
0, x<—-rx

2. UccnenoBarh Ha HEMPEPHIBHOCTD M BHIIOJIHHUTE YEPTEK: Y =<SINX, —7 <X <0
T, X220

3. Haiitu npounsBoanyio GyHKIUU:

3 2
y:2(3x +4x ‘X_Z). y = Inarcsin1—e*.
15y1+x

tgx—ctgx X_3t2+1
u_ 3te

2 .
=sin| —+t |.
y=s 5

Cos6x 2 1 .
y=—— y =arctg’ ———=+sinIn2x
3sin(12x+1) 1-2x2

y:arcthInF\/;2 y:(\/;)

y = arctg

3
sin(x—2y)+x—=7x x=e"'cost, y=¢e'cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHBOM B TOYKe ¢ aOcmuccoil X, :
y=x2+8Jx-32, x,=4.

1
5. TIpoBeCTH MONHOE UCCNeA0BaHKe U MocTpouTs rpaduk f (X)=x* +=
X
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

" .

1. HaiiTn yacTHBIE IPOM3BOHBIE BTOPOTO MOPS/IKA, YOSIUTBCSA, UTO Z, = Z( !
Xy

2

2. Haiitu rpaguent ¢yakiun z = f(X,y) BTouke M,(X,,Y,): 2= yT , M,(4,6).
X

3. ccnenoBaTh Ha 3KCTpeMyM GYHKIHIO Z=X> —X+Y° +2Y .

HNurerpuposanue
Breraucants HEOIIPEACJICHHBIC HHTEIPaJIbl
dx _x X X

[———, [x-277dx, I(X+l)e dx, [xcos3xdx, [e*cosxdx,

2(x+ Jx

f dx f dx J‘ x+18 dx f X+1 oo Isin3xdx

x? —6x+18" X +6x+5’ (x-6)(x+2) ' x>*+3 " cos’x
Berunciaursb OINPEaCJCHHBIC HHTEI'PAJIbI
w6 1 dx 1 e dx
3sin % xcos xdx, — (x—1)e*dx, SN

£ 0 /14 3x g {x«/7+lnx

6 2 1+x? 4 dx Lx? 42X

[—— [——dx, [ —0, [——dx,

11+ \/3x 2’ ;2 arctgx 1(3x+5) o X2 +1

J3 3 2 7.6 1 X

[ X dx,  [J4-xldx, I3sin2xcosxdx, Id—

0 1+ X2 0 0 0 V1+3x

1 ed
(x—=2e*dx,
! ! X7 +Inx
HecoOcTBeHHBIC MHTETrPaJIbI

1. YKa)KI/ITe, KaKOH U3 HECOOCTBEHHBIX HUHTCETPpaJIOB SABJISACTCA CXOOAIIUMCSH

[Vxdx, [xPdx, [Vx°dx.

1 1 1

2 dx
2. BBIYHCIHUTD UHTETPAJ, YCTAHOBHUTH €r0 CXOAUMOCTD HJIH PACXOUMOCTh | 1o x2
S 1+ X

3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xdx
1

a dx
4. BBI‘-II/ICJ'II/ITL HCCO6CTB€HHBII71 I/IHTCI‘paH '[T . YCTaHOBI/ITL €ro CXOANMOCTHb NN

PacXxoauMOCTb.

X2 +3y°

24



© dx

5. Beraucnuth HeCOOCTBEHHBINM UHTETPpall | — , YCTAHOBUTH €TI0 CXOAUMOCTh HIIH
-1
pacxoauMOCTb.

Kparnble uHTErpaibl

1. I3MeHUTh NOpSAJOK MHTEIPUPOBAHUSI B IBOTHOM MHTETpaJIe

a. j dxijf (x,y)dy, b. jdyzjyf (x, y)dx.
2x 0 Jy

2. Bormcrnts [[(10—x* —y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}.
(D)

3. Beruucnurh

jj (12x°y? +16x°y* ) dxdy;

D: x=1, y=x , y=—\/;.
4. Belunciauthb
[[(x* + y)dxdy, D — MHOXeCTBO TOYeK ILIOCKOCTH, OTPAHHYEHHOE TUHUAMH

®)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu miomane GUrypsl, OrpaHU4E€HHON TaHHBIMU JIMHUSMU
y=3/x, y=4e*, y=3, y=4.
6. Haiiti 1iomiaas GUrypsl, OrpaHHYEHHON THHISIME Y = X, Y = —X+ 2

8. Haiitu 00bem Tena, moxydeHHoro BpamienneM Bokpyr ocu OY ¢Gurypsl, orpaHU4eHHON  JTMHU-

s Y=Xx°, y=1, x=0.

9. Haiit o0bem Terna, moiy4eHHoro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
s Y=X%, Yy =X.

KonTpoJibHbIe padoThl (IpUMepbI)

BapuaHTt

1. IlocTpouts rpaduk: Yy =3C0S2X
2. Haiitu npenensr:

_ 2 2 . 3 2
m(5 n)2+(5+n)2 2)Iim1 c2032x 3) lim x2 X—2
n—ow (S—n) _(5+ n) x—0 eZX -1 x—>2 X —2X 4+ X—-2

1

Z_x— X
) lim W X1 5 lim| X027 i (x5 —x+1)

2 In(x-1) x>0\ 1+ XCOS X x>0
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X, X<0

3. HccnenoBaTh Ha HEMPEPLIBHOCTD U BBIOIHHMTB 9epTexk: Y =4 X°, 0< X <2

3, x>2
Bapuant
1. Haiitu nmpon3sBoanyto Y, :
Jx
a) y=arctg® In—— 6) y=(Vx
) y=arctg’In—— ) y=(Vx)
X3
B) Sin(X—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>»| X arctgx
1
3. TIpoBecTH MONHOE HCCIea0BaHKe U nocTpouts rpaduk f (X)=x>+=.
X
Bapuanr.
ou
Nel. BBIYHCIMTH HPOM3BOJHYIO 110 HANPABJIEHHIO 8_ ¥ HalTH MOJyJIb BEKTOPA FPaJMeHTa IJjIs
S

X
dynkmun U = 2XYy + T +2° B Touke A(6;9;1) B HanpaBiieHnH, COCTABIAIOMIEM € OCIMH KOOP-

cosa 3 cos B 6 <z
WHAT YIJIBbI =—, =—, —.
e 7 7755

Ne2. Wcenenosats Ha sxetpemym dyrxumio Z = Xy(L—4x% —4y) —5.
- dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitu o

Bapuanr
Bvoiuucanumoes:

16 dx 2
1. '([\/;_2. 2. -!.2x+1 )-In xdx .
3x* —4 sin 3x 2x -1
3 dx. 4. 5. | —=dx.
J‘x2+4x * J-cos 3x J../4_2x_x2 §

1. BbIYHCIUTH UHTETPAJIBIL:

+00

I xe™ dr . J.
: m
N306pa3uth 0071aCTh HHTETPUPOBAHUS M U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie
Npr
j dr [ 105 )y

Boruncnute miomanbs GUrypbl, OrpaHMYEHHOW JMHUSIMH

y=2-x, y=x.
BapuaHT 3a1aHuil TPEHHUPOBOYHOI0 TECTA.
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3agaun

3
1 yacTp 1. y=sininx, y',y"=? 2. yzm, dy —? 3.
X

y =3x"+xe*,%x,=2[1x=0,1, Iy —?

4. HaiiTi mpou3BoJHYIO Y, !

a) y= 5 Sin4 X__3 6) y= Xarctg7x
\) X

B) e” + ¥ — cos3x r) X=cost+sint, y=sint—tcost
X

2
5. Mccnenosars Ha sxctpemyM f (X)=(x-3)"(x-5).
2X
o e
6. HaiiTu uHTepBaibl MOHOTOHHOCTH Y = —.
X

3
o X
7. Haiitu HauGonbiuee, HanMeHblIee 3HadeHne Gynkuun f (X)= 3 —16x na otpeske [-5;1].

8. ocTpouTs KacatenbHyio k rpaduky Gpyuxkumuu f (X)=3arccosx’ B rouke X = % .

2 yacTthb 9. Haiitu nipenensi:
_ (3+n) =(2+n)’ . 2 _
1 tim G (20 ) 102X g i X8 to5X
n%(2+n) —(1—n) x>0 @7 —1 x>-3 X +5X" +6X Hgtg?)x
3 yacthb
0, x<-rx

10. HccnenoBarh Ha HEMPEPLIBHOCTD M BHITOIHHUTE YEPTEK: Y =<SINX, — 7 <X<O0.
7, x>0

11. TIpoBeCTH IOIHOE HCCIIEOBAHHE H TOCTPOTH rpaduk f (X) Ve
KpuTepnu onenku:

- OIIEHKA «3aYTEHO» BBICTABIISAETCS CTY/IEHTY, €CJIM OH PETYIISAPHO B TEYEHUE CEMECTPA MPEICTABIIAI
pelleHys 3a7a4, BBIIOJIHUI HOJHOCTHIO BCE 3aIaHUS M MX 3allIUTHII, OTBETHB Ha BOIPOCHI TIPENo/a-
BaTeJIs;

- OLIEHKA «HE 3aYTEHO» BBICTABJIAETCS CTYJEHTY, ECJIM OH HEPETYJISPHO B TEUEHHE CEMECTPA MPEJ-
CTaBJIAN PEIIEHHUs 3a/1a4, BHINOIHMII 3a/[aHus HE MOJHOCTHIO WM BOOOMIE HE MPEACTABIIST PabOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPENoIaBaTels.

Jlnist ipoBeieH!sl TEKYILEro KOHTPOJISL 3HaHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmate B pas-
paboTaHHBIX Kadenpoil «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHBIE) Te-
CTBI.

3.2. IIpomeskyTOUHAS aTTECTAIUA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH HE Oosiee 45 MUH.

bunert BxiroyaeT TeopeTHUECKUN BOIPOC U 3a/1a4H.

KoMmiiekThl 5K3aMEHallMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MatemaTukay.
Tunosbie BApUAHTHI OMJIETOB NMPHJIATAIOTCS.
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KommuiekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAunddepenunanbuoe ucuncienne GyHKIuil OHON MepeMeHHOM

[ToHsTHE TEPEMEHHOM BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCUu(UKaLus GyHKLIUH.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATENIbHOCTH.

IIpenen 4yncinoBoil nociaenoBaTeaIbHOCTH. ApUdMeTHUecKue onepanuy Haj 0CiIeA0BaTeNbHO-
CTSIMM.

VYcnoBus cyniecTBOBaHHUs KOHEUHOI'O NPpeJieNa YNCIOBON MOce0BaTelIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

BTopoii 3aMeuaTenbHbli npeed.

[Ipenen pyukuuu. Onpenenenus. ['eomerprueckas HHTEpIIpeTaLys OHATHUS IIpesiena ¢ yHKIUH.
CaolicTBa IpeENoB.

BeckoneuHo maieie, 6eckoHEeUHO OOIbIINE (PYHKITUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Maible BeNMUMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUMCIICHUH ITpeesIoB. Talbmuia SKBUBATIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U Ha IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
LIUS TOUEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIIHI, HEIIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, boibiiano — Kommn).
ITpousBonHas. I'eomerpudeckuii u puzndeckuii cMbici npous3BoaHoi. KacarenabHas u Hopmaiib
K TUIOCKOM KPHUBO.

Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

CBsI3b MEXKAY CyHIECTBOBAaHHEM MPOU3BOJIHON (PYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (DYHKITHH
B TOH K€ TOYKE.

[Ipown3BoHas cyMMBI, IpOU3BeIeHUs, YyacTHOTO. [Ipon3BogHas c0KHOM M 00paTHON QYHKIIMA.
[TponzBosHas mapamMeTpUyeCcKH 3alaHHON (QYHKIUH.

[IponsBoHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue c10KHOM MokazaTeabHONU QYHKINH.

Huddepenunpyemocts. Juddepennnan. 'eomerpuueckuii cMbici auddepennnania.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnnaIbHoro ncurciaeHus (reopema ®epma, teopema Pois, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmuorounen Telnopa u ero cBoiicta. @opmyna Teitnopa. Ocratounslii wien popmynsl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnrToTsl rpaduka GyHKIHH.

OxctpemyM. Heobxoaumoe ycioBue 3KCTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JloctaTouHOE ycioBUE Bo3pacTaHus (YObIBaHUS) QYHKIIHH.

Haubonbiiee n HauMeHblee 3Ha4eHNs (YHKIIMU Ha OTpE3Ke.

BoinykiiocTs, BOTHYTOCTb, TOUKA Mepernda. JlocraTouHOe yCIIOBUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xoanmoe ycioBue ToukH neperuda. Jfocratounoe ycnoBue neperuoa.

OO61mas cxema MOCTPOCHHUS U UCCIIEOBaHUS rpauKa PyHKIIHH.

q)yHK].[I/II/l HECKOJBbKHUX MEPEMEHHDBIX

1. Ompenenenuie u reoOMeTpUUECKUN CMBICT QYHKIIMH JBYX EPEMEHHBIX.
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Jluaun ypoBHS QYHKIIUU IBYX MEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
OYHKINY HECKOIBKUX MMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenunpoBanue CI0KHBIX GYHKINI HECKOJIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMK HECKOJIBKHUX NIEpeMEHHbBIX. CMEIIaHHbIE TIPOU3BO/I-
Heie. Teopema IlIBapua.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpou3BoaHas 10 HANPABICHUIO U FPATUCHT CKAJIIPHOTO MOJIS.

9. DxkerpemyM (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

10. HeobxonumMoe 1 0CTaTOUHOE YCJIOBUS AKCTpeMyMa GyHKIUH IBYX TE€PEMEHHBIX.

ok w

HHTerpajbHoe HCUHMCIEHHE

[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0mHia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTEIPUPOBAHUE 110 YaCTSIM B HEOIIPEEIICHHOM UHTErpalle.

HHTerpupoBanue ¢ TOMOIIBIO TOABEISHHS 01 3HaK auddepennunana.

HHTerpupoBaHue palMOHAIbHBIX JpOOei.

WuTerpupoBanue Mo 4acTsM U 3aMEHa IIEPEMEHHOM B OIIPEICIIEHHOM HHTErpase.

WHTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKLUH, OCHOBHBIE IIPUEMBI.

WuTerpupoBanue uppanyoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas OJCTAHOBKA.

OmnpeneneHHblil HHTETpal U ero cBoicTBa. @opmyia Hetotona — JleiiOuuna.

10 [TpunoxeHus onpeeseHHOr0 UHTErpaa K peLIeHNI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajiau.

11. Beruucnenue miomajei ¢ MToOMOIIBI0 ONPEACIICHHOTO HHTETpalia.

12. Beruucnenue 1ioma iy U JJIMHbl KPUBOH, 3aJaHHOH ypaBHEHHsIMU B TapaMeTpUIecKoil popme.

13. BeruucnieHue 1miomnaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIPHBIX KOOPAWHATAX.

14. Beruucnenue miomaiei B NpsiMOYrojbHbIX U MOJIIPHBIX KOOPJMHATAX C MOMOILBIO OIPE/IesICH-
HOT'0 MHTErpaJa.

15. Beruucnenue JUIMHbI AYTH € TIOMOLIbIO ONPEeICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI IYTH KPUBOM, 33/1aHHON TTapaMEeTPHYECKH.

17. Beruucnenue o0bemMa Tela BpalleHus C MOMOIIBIO ONPEAETIeHHOT0 HHTerpaa.

18. BeruuciieHue 1ionaayf MoBepXHOCTH Tella BPAIICHUSI.

19. Heco6cTBEeHHBIE MHTErPaIIbI IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0oAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE HHTETPANIBI OT Pa3pbIBHBIX (DYHKIIHIA.

©CoNoOR~WNE

TunoBble BApUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKHH aHAJIHN3»

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCHUIICKOUN ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MatemaTuka»
JucnumnuHa «MaTteMaTH4eCKUi aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET
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1. TlepBooOpa3Hasi, HeonpeaeneHHbIN HHTerpai. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx
J 45—x+5-x
3. Haiitu rpamueHnt QyHKIMU Z = y\/x_y B Touke M, (L4).
4. Vkaxure, Kakoil 13 HECOOCTBEHHBIX HHTETPAIIOB SIBJISCTCS CXOSIIUMCSI

]Ox/;dx, Tx’3dx, T\/Fdx.
1 1 1

2. BpruncauTh HeonpeneIeHHbBIN HHTETpa

5. HaiiguTe 3KCTpeMyMbl U TOUKH Tleperuda Gpynkuuu Y = (X —1)e™.

YTBepkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 03» 05 2021 r., mporokon Ne 10

N.o. 3aB. xadenpoit H.B. BacuibeBa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIHIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHKa
O6pazoBarenbHas nporpamma 15.03.03 «lIpuknaagHas MexaHuKa
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN Om1eT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t

2. Haiitn IIPONU3BOIHYIO (byHKuI/II/I, 3aJaHHOU NapaMETpUUYCCKH X = 1—3 y= 1—3 .
+t +t

3. I/ICCHCI[OBaTI) Ha S3KCTPpEMYM (bYHKI_[I/II'O L= X2 — X+ y2 + 2y .
7.6

4. BpIYACIUTH OHpeI[eHeHHBIﬁ HUHTCIpall I3SII’I 2 XCO0s XdX .
0

5. Haiitn 00beM Temna, moMydeHHOTo BpamieHrneM BOKpyr ocu OX ¢urypsl, orpaHu4eHHOI JTHHU-
s Y=x°, y=1, x=0.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku « 03» 05 2021 r., mporokos Ne 10

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

J1114 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (popMaTe
B pa3paboTaHHBIX Kadenpoit «MaTreMaTukay OHJIaHH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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