[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OUO: Makcunios Arecel PP CTEPCTBO HAYKH M BBICIIETO OGPA3OBAHMS

[lomKHOCT: OMPEKTOP fenapTaMeHTa MNo 06pa3OBaTeﬂbHOM NONNTUKE

[ata nognucanus: 25.09.2025 14:54:17 POCCH /] CKOﬁ (I)EI[EPAHI/II/I
YHWUKanbHbIA NPOrpaMMHbINA Kl

y:
8db180d1a3fozac9e60521a5§9‘?%[ﬂ9%’8‘%5myﬂmem{ ABTOHOMHOE O0Pa30BATEITHHOC YUPSIKICHNE

BEICIIIETO 00pa30BaHUs
«MOCKOBCKHH IMOJUTEXHUYECKUI1 YHUBEPCUTET»
[Nonurpaduyyeckuii MHCTUTYT

YTBEPXIAIO

/Haropxosa U.B./

PABOYAS ITPOTPAMMA JUCHHUIIJIMHBI
«MaTemMaTHYEeCKUI aHAJIU3)
Hanpagnenue noaroroBku
29.03.03 «TexHoJiorusi MOJUTPaPuIecKOro H ynakoBO4HOro mponu3BoJACTBA)
[Tpodunu
J{n3aiiH M TEXHOJIOTHM CO3AHNS BU3yaJbHOI0 KOHTEHTA
Ksanudukanms (cTeneHs) BbITyCKHUKA

bakanasp

®dopma 00ydeHHUs
Ounasn

Mocksa — 2025 1.



Pazpaboruuk:

-~

Kang. ¢us.-mart. Hayk, 1O1EHT 9/% =" /E.A. Koran/
v

W.o. 3aB. xadenpoit «kMaTemaTrkay,

KaHa. u3.-Mat. HayK reee. (H;A /H.B. BacunneBa/

CoranacoBano:
PykoBoauTtens oOpazoBarenbHOM mporpammbl 29.03.03 «TexHonorus noaurpadu-

YCCKOI'o ¥ yIIrakOBO4YHOI'O IIPpOU3BOJICTBA»

2 /7///

Lopy
K.T.H. ////{/,//2/), /N.B. HaropHosa/



Conep:xkanue

1. Ienu, 3a1a4M U TUIAHUPYEMBIE PE3YJIBTATHI OOYUCHHUS IO TUCIUIITHHE. .. c.veeevveenereeneeeneennnes 4
2. MecTto AUCUMITUHBI B CTPYKTYPE 00PA30BATETBLHON MPOTPAMMBDBI ....c.nvveueeeeieenieeieeeeeenneenne 4
3. CTpYyKTypa U COACPIKAHUE TUCIUTIIHHDBL......ceeuvieeireeeereeeireenereessaeesseeenseesnnseesnsseesssseessseens 5
3.1. Buapl y4eOHON PAOOTHI U TPYHTOCMEKOCTD «...cuveeteerureereeanreeneeesseesseeaseesseesseesseesseessees 5
3.2. TeMaTUYECKUM MIAH U3YUCHUS TUCTUTITIHBI ....eeruvreernrreerireeennreeennseeenreesnsseesnseesnnseenns 5
3.3, COnEPKAHUE JUCIIUTIIIHHB ....ceeruvrreeeeurreeeenurreeesssseeeesnssseesessssseesssssseeessnssseessssssseessnsnes 5
3.4. Temarnka CeMUHAPCKHUX/TIPAKTHUCCKHUX H TAOOPATOPHBIX 3AHATHH ......eeeenveeereenrennnen. 7
4. VYuebHO-MeTOANYECKOE U HHPOPMAITMOHHOE OOCCTICUCHHUE. . . ..uvveneienereeneeaeieeeeeneeeeeeenneeenne 8
4.1. HOPMATHUBHAS JTUTCPATYPA . .eeeeurreerurreernrreennreeesseeensseeansseesnsseessseesssseeessseesssseessssessssseesns 8
4.2, OCHOBHAS JTUTEPATYPA «.vveeeenrrrreeensurreeeasanseeesesssseeesssssseesessssseessssssseesessssessssssseessssssseesanns 8
4.3.  JIOTIONHUTEIBHAS JIUTEPATYPA «.vvveenvreernrreenureeenureeensseeansseesssseessseesssseesssessssseessseessseesns 8
4.4. DNEKTPOHHBIE OOPAZOBATEITBHBIC PECYPCBL....ccuurreeerreeereearreesisreesiseeesreeessseeesseesssseenns 9
4.5. JluueH3noHHOE ¥ CBOOOHO paclpocTpaHsIeMoe IporpaMMHoOe oOecTieueHue. ... ........ 10
4.6. CospemenHsble npodeccruoHanbHble 0a3bl TaHHBIX U HH(OPMALMOHHBIE CTIPaBOY-
HBIE CHCTEMBI «...eutteiieeniteeiteette et estteeabe e sttt eabeesaee e bt eeate e bt e sabe e bt e eabeebeesabeenbeeeabeenaeesateens 10
5. MarepHuanbHO-TEXHUYECKOE O0CCTICUCHHE ........coveeurerereeeenrenirenteentesitesteenseeseesseesessesseenseennens 11
6. METOIUYCCKUEC PEKOMEHIIAIIHH ......vveeenrreennrreennreeennseeensseeensseeasseesssessssessssseesssseesnsseessssessnsses 11
6.1. Meroanueckre peKOMEHAAINHY IS IPeNoaBaTess M0 OpraHu3aluyd O0yYeHHUS. ...... 11
6.2. Meroaudeckue yKa3zaHus JUIsl 00yYarOIIMXCs 110 OCBOCHUIO TUCHUTUIHHEL. . . ............. 12
7. DOHI OLICHOUHBIX CPEIICTB ...veeeuvreerurreenurreennseeensseeessseeensseesnsseesnsseessseesssseessseessseessseessseessssees 13
[Tpunoxenue 1. TemaTnueckuii 1IaH COACPIKAHUS TUCHUATIITHHDBL. ... .eeeervrreeeenereeeensnnreeessnsneeeanns 14
[Tpunoxxenue 2. GOH OLEHOUHBIX CPEIICTB ....veeervreerrereernureessreesssreessseessseesnsseessseesnseessseessseesns 19
1. MeTobl KOHTPOJISI ¥ OIIEHUBAHHMS PE3YIBTATOB OOYUCHHS. . ..vveeeerrenneenneannennnnns 19
2. Ikana u KpUTEPUH OLIEHUBAHUS PE3YITBTATOB OOYUCHHUS. .. uvveeeeneeeneeenneanneannnns 19
R0 (S35 (015 115 (S o) 0157 (01 1 T 1R 20
3.1, TEKYLIHH KOHTPOIID. .t uuteutentenntettete et eneeteenteanteeneeeneenneenneenneennen 21
3.2, TIpOMEKYTOUHAST ATTECTALIM .+« v ve e eteeennaeeeneaeennaeennneeenneeeanneeanseeennaeenns 26



1. ean, 3a7a4u ¥ NVIAHMPYeEMBbIe Pe3yJIbTAThI 00y4eHHs 110

AUCHUIIIMHE
K OCHOBHBIM yenam OCBOCHHS TUCHUILIMHBI «MaTeMaTu4eCKui aHalIu3» CIELyeT OTHe-
CTH:
- BOCIIUTaHME y CTY/ICHTOB 00Illel MaTeMaTUYECKON KyJIbTypHlI;
- IpuoOpeTeHHe CTyIEHTAMHU IIUPOKOTO KPyra MaTeMaTHYeCKUX 3HAHUM, YMEHUI U HaBbI-
KOB;

- pa3BUTHUC CIIOCOOHOCTH CTYACHTOB K HMHAYKTUBHOMY H ACAYKTUBHOMY MBIINIJICHHUIO



Hapsy ¢ pa3BUTHEM MATEMATHYECKOW MHTYUIIVH;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKU CAMOCTOATEIBHOIO U3yUYeHUsl yUeOHOH 1 Hayu-
HOM JINTEpATypBbl, COJEPKAILECH MATEMATUYECKUE CBECHUS U PE3YJIBTATHI;

- IOJITOTOBKY CTYJICHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBATH(DUKALMOHHOM XapaKTe-
pUCTHKOM OakasiaBpa 1o HalpaBJIeHUIO, B TOM YKciie (GopMHUpOBaHUE YMEHUN HCIIOJIb30BaTh OCBO-
€HHbIE MaTeMAaTUYECKHE METO/IbI B MTPO(ECCHOHATBHON JEATEIbHOCTH.

- NOJIrOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSX IH(]-
POBOIl TypOYJIEHTHOCTH U BBICOKUX TE€XHOJIOTHYECKUX PHUCKOB COBPEMEHHOM LM(POBOI S3KOHO-
MUKH.

K oCHOBHBIM 3a0auam 0CBOEHHS TUCIUIITNHBI «MaTeMaTH4eCKUi aHaInu3» CIeayeT OTHE-
CTH:

- OCBOCHHE CTYJCHTAaMH OCHOBHBIX MOHATUH, METOI0B, (OPMHUPYIOLIUX OOLIYI0 MaTeMa-
THUYECKYIO [TOJITOTOBKY, HEOOXOAMMYIO JUIsl YCIIEIIHOTO PELICHHs IPUKIIaIHbIX 3a/1ay;

- hopMHUpOBaHKE Y CTyACHTa TpeOyeMoro Habopa KOMIETEHIIHH, COOTBETCTBYIOLIUX €T0
HaIpaBJIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenue o qucruIuinHe «MaTeMaTHUeCKUid aHAIU3» HalpaBlieHo Ha (OpMUpOBaHKE y 00yda-
omuxcs cneayomux komneteHuid B cootBeTcTBUU ¢ OI'OC 29.03.04 «TexHonmorus Xyaoxe-
CTBEHHOW OOpaOOTKM MaTepHuanoB», YTBEpPKIEHHBIM mpukazom MuHoOpHayku Poccun ot

26.11.2020 N 1456:

Ko u HamMeHoOBaHue KOMIIETEHIINIA

I’IH}II/IKaTOPI)I JOCTHIKCHUSA KOMIIC-
TCHIUU

OIIK-1. CriocobeH pemaTh BOIpOCk! mpodec-
CHOHAJILHOM JIEITEIbHOCTH Ha OCHOBE €CTe-
CTBCHHOHAYYHBIX M OOIICHHKXCHEPHBIX 3HA-
HHUH, METOJIOB MaTEeMaTUYECKOI'0 aHAIM3a 1
MOJICTTUPOBAHHUSI

HNOIIK-1.1.

3HAeT OCHOBHbBIE MOHSTHS €CTECTBEHHO-HAY-
HBIX 1 O6HICI/IH)KCHCpHBIX AUCIHUIIIINH.
HNOIIK-1.2.

YMCGT HpI/IMeHSITB METOAbI MATEMATHUYCCKOT'O
aHalM3a MpH MPOSKTHPOBAHUH U Pa3pabOTKe
XYJIO)KCCTBGHHO-HpOMLIHIJ'IeHHI)IX I/ISHGJ'II/II\/'I,
MaTepHualoB U TEXHOJIOTUN UX TPOU3BOCTBA,
BKJIIO4as co3manue 3D Monenei mist KOH-
CTPYUPOBaHUS pa3padaThIBAEMbIX U3JIEIHA.
HOIIK-1.3.

Bnaneetr MmeTomaMu MaTeMaTHYECKOro aHa-
Ju3a IS pacueTa KOHCTPYKITUH XyI05Ke-
CTBEHHO-IIPOMBIIIIEHHBIX U3]I€TTUH U BBITOJ-
HCHHUA TCXHOJIOTHUYCCKUX pvaeTOB

YK-1 CrniocoGeH oCyIeCTBISITh MOUCK,
KPUTHUYCCKHI aHAJIM3 U CUHTE3 HHPOPMAIIHH,
[MPUMCHSATH CUCTEMHBIN noaAXOod AJid pCHICHUA
[OCTABJICHHBIX 33714

NVYK-1.1. Ananusupyer 3agady, BbIJIENIAA €€
0a30BBIE COCTABIIAIOIIINE

NVYK-1.2. OcymiecTBisieT IOUCK, KPUTUIECKU
OIICHMBAET, 0000IIAET, CHCTEMATH3UPYET U
pamxupyeT uHpopMaIHio, TpedyeMyo s
pellIeHus TOCTaBIEHHOH 3a1aun

NVYK-1.3. PaccMaTpuBaeT 1 npezaiaraer
paLMOHAIbHBIE BAPUAHTHI PELICHUS
MIOCTABJICHHOM 3a/1a4H, UCTIOJIB3YSI CUCTEMHBIH
HOJXO[l, KPUTUYECKH OLICHUBAET UX
JOCTOMHCTBA U HEZOCTATKU




2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NPOrpaMMbl

JlucuuriuHa OTHOCUTCS K 00s13aTenbHOM yacTu 6:10ka b1: Momyns «MaremMaTudeckue u ecre-
CTBEHHO-HAYYHbBIEC TUCIUTIIIUHBD.
JuctummuHa 6a3upyercs Ha CIeayIoIIeH, MPOHICHHON TUCIUILTHHE:

- TMHEeWHas anreopa.
Jucuunnmna «MaTtemMaTH4eCKui aHaIn3» JIOTUUECKH CBA3aHa C MOCIeAYIOIUMU AUCIUITTUHAMMU:
B obszamenvuot vacmu:

- (huzmka;

- (U3UKO-XUMUYECKHE OCHOBBI B TEXHOJOTUUECKHX MPOIECCaX;

- KOMIIBIOTEPHOE MOJEIMPOBAHNE U3/IETTUI MPOMBIILIEHHOTO U3aiiHa U FOBEIUPHBIX

YKpaIICHHH;
- CAIIP 151 MH>)KEHEPHOTO aHAJIU3a U MTPOU3BOACTBA XY A0KECTBEHHO-ITPOMBILIIEHHBIX

0O0BEKTOB.
B uacmu, popmupyemoii yuacmuuxamu 00pazo8amenbHuixX OMHOUEHUIL:
- nu(pOBBIC TEXHOJOTHUHU B IIPOM3BOJICTBE FOBEIUPHBIX U3JICIHH.

3. CTpyKTypa U cojep:KaHue IUCHUNINHBI

OO01mast Tpy1I0€MKOCTh TUCITUTUIMHBI COCTABIISIET 4 3aueTHbIC eANHHUIIBI - 144 daca.

3.1. Buabl y4eOHOI padOThI M TPYA0EMKOCTH

n/n Buj yueoHoii padoTbi KOI';I;I;CTBO Cemectp 2

AyAUTOpPHBbIE 3aHATHSA 72 72
B toMm umcre:

| Jlexuyn 18 18

2. CeMuHapCKUe/TIPAaKTHYCCKUE 3aHITHS 54 54
JlaGopaTopHbIe 3aHATHUS - -
CamocrosiTesibHasi padoTa 72 72
IIpomexkyTouHAast aTTeCTANMS

DK3aMEH D C)
Hroro 144 144

3.2. Temaruyeckuii JIaH U3yYeHU S JUCIUILINHbBI

Pazmemnién B npunioskenuu 1 k paboueit nporpamme.
3.3. Copep:xanue pa3iesioB IMCHUUILTHHBI
Beenenue

[Tpenmer, 3aaun U cofepkaHue JUCUUIUIMHBL. OCHOBHBIE ATAIlbl Pa3BUTUS JUCLUIUIMHEL.
CrpykTypa Kypca, ero MecTo U poJib B IOATOTOBKE OakanaBpa, CBsA3b C IPYTMMHU IUCIUIUIMHAMHU.
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Pazpnen 1. luddepenunanbroe ucuucjiaeHue GyHKUMi 0IHOM epeMeHHOoM

Tema 1. Yucnoas nocnenoBaTeabHOCTh. [Ipenen yncioBoit mociaea0BaTEIbHOCTH U €T0
coiicTBa. @ynkuus. [locrpoenue rpapukos pynkuuii. [Ipenen Gpynkun. OCHOBHBIE TEOPEMBI O

npenenax yHkuuu. [lepBolii u BTopoiil 3ameuaTenbHblie npeaeisl. CpaBHeHHE OECKOHEUHO MaJlbIX
1 0ECKOHEYHO OOJIBLINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJlble BEIUYHUHBI.

Tema 2. HenpeprIBHOCTh QYHKIMI B TOUKE U HA IPOMEXYTKe, TOUKU pa3pbiBa GyHKIIH,
ux Kiaccupukanus. ACUMOTOTH Tpaduka QyHKIUH, UX KiIaccuUKaIus.

Tema 3. [IpousBognas pynkuuu. ['eomerpuueckuil U GU3NYECKUIl CMBICIT TPOU3BOIHOM.
[IpaBuna nuddepenmpoBanus u GOpMyJIIbl BEIYUCIECHUS MPOU3BOIHBIX. Talnua Mponu3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (QYHKIMI. Brruucienue npous3BogHbIX (GYHKIUH, 3aaHHBIX pa3iny-
HBIM 00pa3oMm.

Huddepenunan. [IpousBoausie u quddepeHnnansl BeIcuX nopsakos. [IpubamkenHble
BBIYHCIICHUS C TOMOIIBIO AU(depeHIInanoB.

Tema 4. [IpaBuno Jlonutans. @opmyna Teinopa. PackpbiTue HEOnpeAeIeHHOCTEN pa3-
JUYHOTO TUMa. PaznoxeHne OCHOBHBIX 3JIeMEHTapHBIX QyHKIui 1o ¢popmyie Teitnopa. [Tpubnu-
YKEHHBIC BBIUUCIICHUS C TOMOIIBIO hopMyIisl Tewmopa.

Tema 5. OcHoBHbIe TeopeMbl AU depeHInanbHOro ncUuciaeHuss. MOHOTOHHOCTh (yHK-
UM, 3kcTpeMyMbl HeoOxoauMble 1 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIbHOTO IKCTpe-
MyMma. McenenoBanue BeITyKIOCTH Tpaduka Gpynkiun. Touku neperuda rpaduxa QyHKIUH.

OO6mras cxema uccienoBanus (PyHKIMU U TocTpoeHus ee rpaduka. CBoricTBa (PyHKITUH,
HENpepbIBHBIX HA oTpe3ke. HanbomnbIee 1 HauMeHbliee 3Ha4eHUs PYHKIUU HAa OTPE3KE.

Pasnen 2. JuddepenunanbHoe ucuncjaeHne GyHKIUA HECKOJIbKUX MePeMEeHHbIX

Tema 1. @DyHKINH HECKOJIBKUX ITIEPEMEHHBIX. JIMHNN 1 TOBEPXHOCTH ypOBHs. YacTHBIE TpOU3-
BoaubIe. [TomHenii nuddepennuan. [TpousBogHbie CI0KHON QYHKIIMH HECKOJIBKUX TIEPEMEH-

HBIX. YacTHBIE TPOU3BOIHBIE U JU(epeHIrabl BICIINX mopsaakoB. Teopema IlIBapua.

Tema 2. [IponsBognas no HanpasieHuro. ['pangnent. Kacarensnas k kpuBoil. KacarenbHas
IUIOCKOCTh M HOpMaJjb K moBepxHocTH. Popmyna Teitnopa. DkcTpeMyM (YHKIMH HECKOJIBKUX
nepeMeHHbIX. Heo0xoqumbie U 10CTaTOUHbIE YCIOBHSI SKCTPEMYMaA.

Pa3zgea 3. UuTerpajsibHoe ucuucjieHue

Tema 1. [lepBooOpa3nas. Teopema cymiecTBOBaHUS HEONpeAEICHHOro MHTerpaia. He-
ornpesieNieHHbIH MHTETpall U €ro cBoicTBa. Tabiuiia MHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKIMiA. MeTo; HermocpeICTBEHHOTO HHTET PUPOBAHMS.

MeTo/1pI HHTErpUPOBaHHUSI C TOMOLIBIO 3aMEHbI IEPEMEHHOM, MT0/IBE/IEHUEM 1101 3HaK Tuddepen-
nuana. MeToq MHTErpupoBaHUsl 110 YaCTAM.

WuTerpupoBanue pavoHaIbHBIX Jpo0eii, HHTErpUpOBAHUE HEKOTOPHIX BHIOB UPPAIIMOHATBHBIX
Y TPUTOHOMETPHUYECKUX (DYHKITHIA.

Tema 2. 3agaun, npuBOASIIME K MOHATUIO OMPEICIICHHOr0 UHTErpana. OnpeneeHHbIN
MHTETpaJl, €ro CBOICTBA. Y CIIOBUS MHTErPUPYEMOCTH. IHTETpall C NEpEMEHHBIM NIPEAEIIOM UHTE-
rpupoBanus. @opmyna Hetotona — JleiiOHuIia. 3aMeHa nepeMeHHOM B ONPe/ICIICHHOM HHTETpale.

[TpunoxeHus orpeneNeHHOro HHTErpaia B TEOMETPUU U MEXaHUKE (BBIYMCICHHE TUIONIA-
Jiel TUIOCKKX (pUTyp, JUTMHBI KpUBOU, 0OBEMOB.

Tema 3. HecoOGcTBeHHBIE HHTETPAJIBI IIEPBOTO M BTOPOTO poJia (110 OECKOHEYHOMY IIPpOMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIINI HA KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAAILIUE K KPATHBIM UHTErpajiaM. /[BoIiHON U TpOMHON MHTETpaIbl,
ux cBoiicTBa. [IpaBuiia BIYMCIEHUS ABOMHBIX UHTETPAJIOB.

3.4. TeMaTuKa NPAKTHYECKUX 3aHATHH 0 TUCIUIIMHE



«MareMaTHYECKHUA aHAJIN3)

Ne TeMma 3aHATUA

/1

1 Pasnen 1. DiieMeHTHI MATEMATHYECKOI0 AHAIN3A.

Hucnosasa mocnenoBaTebHOCTh. [Ipenen 4nciioBoi MOCaeq0BaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @yukmus. [Ipenen dynkmuu. Teopemsr o ipene-
nax ¢ynkuun. [1epBolil 1 BTOpol 3aMeuaTeNIbHbIC TPEAeIbl.

2 CpaBHeHue 0€CKOHEYHO MaJIbIX U OECKOHEYHO OONBIINX BETUYUH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJIbl€ BEJIMYMHBI.

3 PackppiTie HeonpeneaeHHOCTe pa3IMyHOro TUMa

4 HenpepeiBHOCTS (pyHKITHIT B TOUKE U Ha IpOMEKyTKe. OTHOCTOPOHHUE MTpeaebl. ToUKu
pa3pbiBa dhyHKIMU. [IpuMepsl penieHus 3aaa4y

5 [IpousBonnas ¢pyuxuu. [IpaBuna nuddepenurpoBanus U GOpMyIIbl BHIYUCICHUS IIPO-
n3BoaHBIX. Texnnka auddepeHmpoBanus

6 HuddepennmpoBanne o0paTHbIX QYHKINH, QYHKIINN, 3aJaHHBIX HESIBHO, TTapaMeTprye-
cku, Jorapudmudeckoe audhepeHInpoBaHme

7 Hudbdepennman. ['eomerpuueckuii cmbica quddepennnana. [IpousBoansie u nuddepen-
I AJTBI BBICIIUX NOPsAKOB. [IprOimmKeHHbIe BEIYUCICHHSI C TOMOIIBIO T epeHINAIOB.

8 [IpaBuno Jlonuransa. ®opmyna Teinopa. PackpeiTie HeonpeaeaeHHOCTEW pa3IMYHOIO
tuna. Pa3iio)keHnss OCHOBHBIX AJIEMEHTaPHBIX PyHKIMIA 110 popmyie MakiiopeHa.

9 [TpubnxeHHBIC BEIYMCICHUS ¢ TTOMOIIBIO opMyIibl Teitnopa.

10 | IlomHoe nccnenoBanue GyHKIMN U TocTpoeHue rpadukos. [Ipumeps

11 | [Homuoe uccnenoBanue GyHKIUH 1 TocTpoeHne rpagukoB. [Ipumeps! (TpogoHKEeHHE)
CamocrositenpHas pabora Nel Ha ceMuHape 1o GYHKITUSAM OJTHOM MEpEeMEHHOU

12 | Pa3nea 2. @yHKIMHU HECKOJBKHUX NepeMeHHbIX. JINHNN 1 TOBEPXHOCTH ypoBHS. Yact-
HbI€ MPOU3BOJIHBIE U AHQdepeHIInal MepBoro nopsiaka.

13 | Honnsnii muddepennunan. IpousBoansie cnoxHol GyHkuuu. [IponsBonnas GyHKIMH,
3a/laHHOM HesiBHO. YacTHbIe MPou3BOIHBIE U AU depeHInaibl BRICIIUX TOpsSaAKoB. Teo-
pema [IBapua.

14 | IIpon3BoaHas mo HampaBiIeHUIO. [ paueHT.

15 | OkcTpeMyM (PyHKITMN HECKOJBKUX MepeMeHHBIX. HeoOX0auMBbIe U JOCTaTOYHBIC YCIOBUS
IKCTPEMYMaA.

16 | CamocTosiTesibHasi padoTra Ne 2 Ha ceMuHape MO PYHKUMAM HECKOJIbKHUX MepeMeH-
HBIX

17 | Pa3zgea 3. UHTerpajibHoe HCUMCIeHUE
[TepBooOpa3nas. HeompeneneHHbIi HHTETPAN U €r0 CBOWCTBAa. MeTo ] HeTOCPeICTBEH-
HOT'O MHTEIPUPOBAHHS.

18 | MHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IIEPEMEHHOM, TTOIBEICHIUEM T10/] 3HAK Tu(depeH-
nuaia. Merog MHTErpupoBaHusl O YacTAM

19 | UnTerpupoBaHue palmoHaIbHBIX IpO0Eil, HHTErPUPOBAHUE HEKOTOPBIX BUA0B UPPALIO-
HaJIbHBIX (DYHKITHI

20 | MHTerpupoBaHue TPUTOHOMETPHUUECKUX (DYHKITHA.

21 | BeluncneHue ornpeaeneHHbIX HHTerpaioB o ¢popmyse Heiorona-Jleitbuuna. 3ameHna me-
pEMEHHON U MHTETPUPOBAHHE 10 YACTSIM B ONpPEAIEHHOM HHTETpae.

22 | [lpunoxeHus OnpeIeIeHHOT0 HHTErpaia B FreOMETPUH U MEXaHUKE (BBIYUCIIEHHE TIOIIA-
JIei TWIOCKUX (UTYp, AITMHBI KPUBOH).

23 | [IpunoxkeHus ompeeieHHOr0 MHTerpaja B TeOMETPUHN U MEXaHHKe (BBIYHCIEHUE 00be-
MOB, TUIOMIACH MOBEPXHOCTH).

24 | HecoOcTBeHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POAA, UX BHIYHUCIICHHUE.




25 | 3ajmaum, NPUBOASIIME K KPAaTHBIM MHTErpajaM. BeiuncieHne ABOMHBIX UHTETPAIOB CBE-
JIEHUEM K ITOBTOPHBIM. 3aJja4 HA U3MEHEHUE MOPSAAKAa UHTETPUPOBAHUS B IBOMHOM HH-
Terpaie

26 | 'eometpuyeckue u Gpu3NYECKUE NMPUIOKEHHS KPATHBIX HHTETPAIOB, IPUMEPHI BHIYHCIIC-

HMA.




| 27 | KoHTposbHOE TECTHPOBAHHME 110 KYpCY.

4. Y4eOHO-MeTOAMYECKOE M HHPOPMAIIMOHHOE o0ecIevyeHmne

4.1. HopmarTususbie 1okyMeHTbI H 'OCTb1

1. ®I'OC 29.03.04. TexHomorus XyA0KeCTBeHHOM 00paboTku MaTepruaiioB 26.11.2020 N 1456
2021.

2. Axanemuueckuii yueOHBIH IUIaH MO HampaBieHuto noarotoBku: 29.03.04 TexHonorus xyao-
KeCcTBEHHOH 00paboTku MaTepuanoB. [Ipodpuib: «XynoxeCTBEHHOE TPOSKTUPOBAHKE U I (]-
POBBIE TEXHOJIOTHH B IOBEJIMPHOM ITPOU3BOACTBE». Dopma 00yueHus — ounas. 2024.

3. AkameMuueckuil ydeOHBIN IUTaH 1O HampaBieHuto moarotoBku: 29.03.04 TexHonorus xyno-
XKEeCTBEHHOM 00paboTku Matepuanos. [Ipoduns: «Pa3paboTka u mpou3BOACTBO U3IEIHIA TIPO-
MBIIIUIEHHOTO An3aiiHay. ®opma o0yuyenus — 3aounasi. 2024.

4. Marpuna KoMOeTeHuui no HanpasiaeHuto noarotoBku 29.03.04 TexHonorust Xya0KeCTBEH-
HOU 00paboTku marepuasioB. [Ipoduiie: «Xym0KECTBEHHOE MPOCKTHPOBAHUE U IH(PPOBBIC
TEXHOJIOTHH B FOBEITMPHOM MPOU3BOJICTBE». DopMa 00yueHus — ouHast. 2024.

5. Marpuiia KOMIIETeHIIMH 110 HampaBieHnu0 MoAroToBKH 29.03.04 TexHOIOTHS XyI0KECTBEH-
HO 00paboTku Matepuanos. [Ipodus: «Pa3zpaboTka 1 MPOU3BOACTBO 3TN MPOMBIIILICH-
HOTo 1u3aiiHa». ®opma oOyudeHus — ounas. 2024.

6. VYka3 IIpesunenta Poccuiickont @enepannn ot 01.12.2016 Ne 642 «Ctpaternn HaydyHO-TEX-
HOJIOru4ecKkoro pazsutus Poccuiickoit denepanum.

7. Tlpuka3z MunuctepcTBa o0pa3oBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsinka MpuMEHEHHs] OpraHU3aIUsIMU, OCYIIECTBIISIIONIMMU 00pa3oBa-
TEJNBHYIO IeATEIbHOCTD, YIIEKTPOHHOTO 00YUYEeHHS, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH NpU peanu3aiy 00pa3oBaTeIbHBIX IPOTPAMM.

4.2. OcHoBHasi IMTEpATYypa

1. ®uxtenronsi] .M. OCHOBBI MaTEMAaTUYECKOTO aHATIU3a: YIYCOHUK Il BY30B, 15-¢ u3m.,
crep. CII6, Jlanb. 2024. Yacts 1. 444 c.

2. @uxrtenronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHATN3a: YICOHUK TSl By30B, 14-¢ u3 .,
ctep. CII6, Jlans. 2024. Yacts 2. 464 c.

3. Kynpssues JI.JI. KpaTkuii kypc Maremaruueckoro ananuza. T.1. JluddepennumansHoe u uH-
TerpajbHOE MCUYHCICHHUS (QYHKIUN OIHOM mepeMeHHO. Paapl: YueOHuk [DnekTpoHHbIH pe-
cypc]: yueb. - DnekTpoH. aaH. - MockBa: ®uzmatiur, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3armn. ¢ 3xpana.]

4.3. lonmosHWTENbHAS JIMTEPATYPA

1. TIuckynoB H. C. uddepeHumnansHoe 1 UHTETPaIbHOE UCYUCICHUS JUIsl BTY30B. B 2-x To-
Max. M.: Unrterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3y6kos B.T'., JIaxoBckuit B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTUKH JIJIs TEXHUYECKUX BBICIINX yueOHbIX 3aBeAeHuil. Yactu 1-4. M.: MI'1Y, 2012. 400

IK3.
3. Kparkuil Kypc BbICIIEH MaTeMaTHKU [DJIEKTPOHHBIM pecypc]: yueb. - DIeKTpOoH. JaH. -
MockBa:  HamxkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ s3xpaHa. ]
4. Byrpos f.C., Hukonbckuii C.M. Bricmas maTreMaTka: yd4eOHUK JJ1s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HWuterpanbpHoe ucuucieHue GyHKIUN OJHOW M HECKOJIBKUX MEPEMEHHbIX. Teopus mois: mMe-
TOJUYECKUE yKa3aHWsA U BapHaHThl pacueTHO-rpaduueckux padot / boxynos M.A., bopo-
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nuna C.U., [Tokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Maremaruueckuii ananus. Teopus npenenoB u au¢pdepeHIuanTbHOe UCUUCICHUE: OCHOBHBIE
MIOJIOKEHUSI TEOPUH, METOAMYECKHUE YKa3aHUs U BapHaHThI pacdeTHO-Tpaduieckux padot //
bonynoB M.A., bopoguna C.U., Koporkosa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
20009.

4.4. DJeKkTpoHHBbIe 00pa3oBaTelbHbIE PeCypPChl

[IpoBeneHue 3aHATHI W aTTeCTAlUi BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe C MPUMEHEHUEM CH-
CTeMbl JucTaHIMOHHOro oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
¢benpoii «MaTemaTuKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo Bcem pasnenam
MIPOrpamMMBbl:.

DNIeMEHThI MaTEMaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?1d=313
aHaIM3a
HHTerpanbHOE NCUYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?1d=3781

GdhyHKIUI 0THOM epeMeHHOU
Hudbdepennmansaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?1d=3362
HUE (PYHKIUN HECKOJIBKUX TIe-
PEMEHHBIX

JlomoHUTEBHBIE TTIaBBI MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOro aHaIM3a

Pazpaboranusie DOP BKIIOUAIOT TPEHUPOBOUHBIE M UTOTOBBIE TECTHI.
[Mopsinok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTJCIBHBIMH PACIO-
PSOKEHUSIME TTPOPEKTOPA N0 yueOHOM paboTe 1/MiIu HEHTPOM Y4eOHO-METOINIECKON paboTHI.

Kaxnpiii cTyneHT obecriedeH WHANBUAYATbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K 3JIEKTPOHHOM

OMOIHMOTEKE MOCKOBCKOI'O ITOJUTEXA

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

HNHTepHeT-pecypehl BKIIOYAIOT YIeOHO-METOAMYSCKAE MAaTePHaIbl B QJICKTPOHHOM BHUJIEC, TIPEII-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B paznene: «L{eHTp MaremMaTHYECKOTO 00pa30BaHM

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

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

[Toste3npie yueOHO-MeTOAMUECKHE U HH(DOPMAIIMOHHBIC MAaTEPHUAJIBI IPEICTABICHBI Ha CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs. htm. _

[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceT « THTEpHET» I OCBOCHHS

JTMCLUUIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreueHne
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HaumenoBanue | PazpaGorumk I10

HoctynHocts (u- | Ccebiika Ha Enunblit peectp

(mpaBoobmnana- [IEH3MOHHOE, CBO- | POCCHICKHUX MPOTPaMM JJIs
TEJb) 601HO pactpo- OBM u B/ (npu Hanuuun)
CTpaHsIeMOE)
1 [ Astra Linux | OOO JInnensuonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOd¢uc 00O "HOBBIE JIntieH3snoHHoOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'M1" 75

4.6. CoBpemeHHbIe TpogecCHOHATIBbHBIE 0a3bl JAHHBIX M MHGOPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Hepeqem) PECYPCOB CETU I/IHTepHeT, AOCTYIHBIX 1JIS1 OCBOCHUSA TUCHUIIJIMHBI:

HanmenoBanue

Ccbuika Ha pecypc

JocTrynmHocTh

HNudopmanuonHo-cipaBoYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

Jocrtynna B cetu UH-
TepHET 0e3 orpaHuye-
HUU

HNudopmanmonnsie pecypcsl Cetn

http: . Itant.
KomcymsrastlLiioc ttp:// www.consultant.ru | JloctymnHo
[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 0Opa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. HoctymnHo

JApTOB BBICLIETO 0OPa30BaHUS

DJIEKTPOHHO-0M0IMOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ Hocrymnaa B cetn Un-
TepHeT 0e3 orpaHuye-
HUN
IPR Books https://www.iprbookshop | Joctynna B cetu NUn-
v/

TepHET O0e3 orpaHuye-
HUU

IIpogeccnonanbubie 6a3bl JTaHHBIX

baza naHHbBIX HAy4YHOU DIEKTPOH-
HOW OMOIMOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

JoctynHo
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/

Web of Science Core Collection — | http://webofscience.com | JloctymHo
MoJInTeMaTHIecKast peepaTuBHO-
oubmuorpaduueckas u
HayKoMeTpHu4deckas (OuoImomMeTpu-
yeckas) 6aza JaHHBIX

5. MarepuajbHO-TeXHUYECKOE 00ecredeHHue U CHUIIMHBI

MatepuanbHO — TeXHUYECKas 6a3a YHUBEPCUTETa 00eCIIeYMBaeT MPOBEACHHUE BCEX BUJIOB
3aHATUH, IPETYyCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPAaBUJIAM U HOPMaM.

Kadenpa «MaremaTika» He pacronaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM H UCIIOIb-
3yeT yueOHble ay IMTOPUU U3 0011ero GoHaa yHUBEpCUTETA.

[Ipn HEOOXOAUMOCTH /1711 IPOBEJACHHSI MHTEPAKTUBHBIX MTPAKTUUYECKUX 3aHATUN UCIOJIB3Y-
FOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeToguueckne peKOMeH AU

6.1. MeToanyecKue peKOMeHAALUM AJIsI IPenoAaBaTes
10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, ciaenyeT oOpaTuTh BHUMAaHHUE CTYA€HTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
YaeMblii UMU MaTepHall He TpeOyeT KakoH-JInOO crenranbHOM (JOMOJTHUTEIbHOM) TOATOTOBKH U
BIIOJIHE MOKET OBITh YCIIEUTHO U3Y4€H, €CJIM CTYIEHThI Oy IyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 331aHUS U MTOJIb30BaThCs (IIPU HEOOXOJMMOCTH) CUCTEMOM MIIAHOBBIX KOH-
CyJIbTallMil B T€YEHHE KaXKJOro cemecTtpa. Bomienmve B Kypc MaTaHaiau3a pa3felibl SBISIOTCS
KJIACCUYECKUMHM, B TO XK€ BPEMsI OHU MIPAKTUUECKN OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAaHEHUE I pELIeHHs pa3HOTo poja 3a7ad BHyTpU caMOil MaTeMaTUKU U NMPUKJIAJHbIX 3a-
nad. FIX ocBOEHHE NOMOKET CTyIEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO Peub, YCIEUIHO NPUMEHATh HAKOIJIEHHbIE 3HaHUsI B TPO(ECCUOHATBLHOM
JESITENBHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHSITUA peKOMEHIO0BATh CTyJEHTaM OCHOBHYIO U JIOTMOJ-
HUTEJIbHYIO JIUTEPATYPy, a B KOHIIE CEMECTpa AaTh CIIUCOK BOIIPOCOB AJIsl IOATOTOBKH K 9K3aMEHY.

Ha nepBomM 3aHsATUH MO AUCHUIUIMHE CIeAyeT 00s13aTeIbHO MPOMH(POPMUPOBATh CTYICH-
TOB O BUJI€ U (popMax TEKyIIeH U MPOMEKYTOUHOM aTTecTaluii Mo JUCUUIUINHE, CPOKAX UX MPO-
BEJICHUS, YCIOBUAX JI0IyCKa K MPOMEKYTOYHON aTTeCTalluy, IPUMEHSIEMbIX BUJaX TPOMEXKY-
TOYHOT'O KOHTPOJISI.

W3noxxeHne TEOpEeTHUECKOro MaTepuaja JOKHO COMPOBOXKAATHCA WIUTIOCTPATUBHBIMU
IIpUMEPaMH, TIIATEIBHO OTOOPAaHHBIMH IPENoIaBaTeIeM TaK, YTOObI TEXHUYECKHE TPYJHOCTH U
BBIKJIA/IKH [IPH PEIICHUH 3a7]a4l HE OTBJIEKAIN OT TJIABHOTO: OCMBICIICHUS UJIEU U CYTH TPUMEHSI-
eMbIX MeToZ10B. CllelyeT Bcer/ia yKa3blBaTh IPUMEPBI IPAKTUYECKOIO IPUMEHEHHS pACCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUU U GOpMYIL.

[TpakTHdeckue 3aHATHSA AOJDKHBI ObITh OPraHM30BaHBI MPEIOIaBATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOJMUYECKOE BBHIMOJIHEHUE CTYJIEHTaMU HEOOJBbIION caMOCTOs-
TEJbHON pabOThI B Ay JUTOPHUHU ISl IPOBEPKH YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[TpenonaBaTens, BeAyIIUNA MPAKTHUECKUE 3aHATHS, JOJKEH COTJIACOBBIBATh yueOHO-TEMa-
TUYECKHH IJIaH 3aHATHI C JIEKTOPOM, UCIIOJIb30BATh €AUHYIO CUCTEMY 0003HAYEHHIA.

[TpenonaBaTemnto cieayeT 10OMBaTbCS CUCTEMATHUECKOW HENpPepbIBHOW PabOThI CTY/ICH-
TOB B TE€YEHHE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYACHTOB U IIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOrO POAA OJUMIIMAJaX U KOHKypcax.
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CTyneHT oJKeH OoulyliaTh 3aMHTEPECOBAHHOCTD MPENOaBaTelisd B JOCTH)KEHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHHWH OOYYAIOUTUMUCS MPOYHBIX 3HAHUM, YMEHHH W BIaJEHUS
HAKOIUICHHOW MH(pOpManuel Ut pereHust 3a1a4 B IpOoPeCcCHOHATBHOMN NeTETbHOCTH.

6.1.1. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBeneHue 3aHATUN U aTTECTAIM BOZMOXKHO B AMUCTAaHIIMOHHOM (OpMaTe C MPUMEHEHHEM CH-
CTEMBI TUCTaHIIMOHHOTO 00yueHus: yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX

kadenapor «MaremaTrka» 3JIEKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) mo BceM pazaenam
porpaMmsl (cMm. 1. 4.4).

[Topsimok mpoBenieHUst paboT B AUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMA
pacnopsHKeHUAMHU MPOPEKTOopa Mo y4eOHOH paboTe W/WiM HEHTPOM y4eOHO-METOANYECKON pa-
OOTBI.

6.2. MeToanueckne ykazaHusi AJIs1 00y4aOIIUXCS M0 OCBOCHHU IO

AUCIUIIJINHBI

Pa3nen 1: nnppepenunanbHoe ncuncaenne GyHKuui 01HOH epeMeHHOi

[Tpu n3yuenuu nuddepeHransHOro ncurcaeHus GyHKINUN OQHON TepeMeHHON 00paTuTe
BHUMaHUE HA MIOHSITHE TIpeena (yHKIUY B TOUYKE U METO/BI €ro BeIuucieHus. [Ipenen — oqHo U3

OCHOBHBIX TMOHSATHI MaTeMaTHyecKoro aHamuza. [lpu Bbllﬁ@ﬂetmm IIPENIETIOB (byHKﬁm/I HAJIO,
IpPEXKIE BCEro, BBISICHUTH XapaKTep HEONPEIEICHHOCTH , ,0-00,00—00,1% Y100l

0 o
OBJIA/IETh TEXHUKOM PEIICHHUS 33a]a4 Ha BHIYHCICHUE MIPEEIIOB, HA/I0 3HATH JIBAa 3aMeUYaTeIbHBIX
npezena, TabIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, paBmiIo JlomuTans, pa3inyHbie MPHEMBI
PaCKpBITHSI HEOTIPEICIICHHOCTEH B 3aBUCUMOCTH OT BHJIa (DYHKIIMH U PEIIUThH JOCTATOYHO OOJIb-
I10€ KOJIMYECTBO 33/1a4.

[Tpr M3y4eHWUU TeM, MOCBSIIECHHBIX TMPOHM3BOJHON W nuddepeHnmany (GyHKIUH, HAI0
OCMBICTIUTD MX T€OMETPUYECKHI CMBICII, IOHUMATh Pa3Inyie MEXy HUMHU (T epeHIua - 3To
TJIaBHAs JIMHEWHAs YacTh MpupanieHus GpyHkiuun). TBep1o 3HaTh (Kak TaOJIHUIy YMHOXKEHUs) Gop-
MyJbl auddepeHInpoBaHsl OCHOBHBIX JIEMEHTapHBIX (DYHKIMHA 1 mpaBmia auddepeHunpona-
HUs (BCce, KOHEYHO, HO 0COOCHHO MpaBWiIo AU(GHEepEeHIIMPOBAHUS CIOKHON QYHKIIUHN).

OOparuTe BHUMaHUE TaKke HAa 0coOeHHOCTH nubdepeHInpoBaHus QYHKIUH, 3a1aHHBIX
B HESIBHOU popMe, MapaMeTpHUIECKH, Ha TIPUEM JIorapudmuueckoro auddepeHIpoBaHusl.

Crnemyer 4eTKo 3HAaTh U YMETh MPUMEHSATH AJITOPUTM HCCIeN0BaHUs (DYHKIMNA U TIOCTPOE-
HUSI TPaUKOB: ONPEICIICHNE TOUEK pa3phiBa (M X KIACCH(UKALINIO), aCUMIITOT Tpaduka (BepTH-
KaJIbHOM, HAKJIOHHOW, TOPU30HTAIHLHOM ), HEOOXOUMBIE U JIOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIIMH, CYIIECTBOBAHUS JIOKAILHOTO YKCTPEMYMA, MMPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH
(GYHKIMU ¥ TOYEK neperuoa.

Pasznen 2: nuddepenunanbroe ncuncieHue QyHKIMA HECKOJIbKUX MePeMeHHbIX

HpI/I HU3YUYCHUU NAHHOTO pa3aciia 06paTI/ITC BHHUMAHHUC HA TO, YTO (bYHKI_[I/ISI ABYX IICPEMCH-

HBIX HUMECCT HaFJISII[HBIfI FGOMeTpI/ILIGCKI/Iﬁ CMBICJI — 3TO NIOBECPXHOCTH B TPEXMCPHOM ITPOCTPAHCTBE
HaI[O OCMBICJIUTD NOHATUS YaCTHBIX IPOU3BOJHBIX U ITOJIHOT'O ,Z[I/I(l)(i)epeHHI/IaHa 1 0COOCH-
HOCTb HUX BBIYHMCJICHUS, OBJIAJCTH TEXHUKON BHEIYHCIICHUS IMPONU3BOAHBIX OT CIIOKHOH (bYHKIII/II/I

HECKOJIBKHX TepeMeHHbIX. CileyeT oGpaTHTh BHUMAaHUE Ha TO, uTo ;1 Gpyukmun Z = z(X, ))

0%z 0%z
oxdy  yox

CMEIIaHHBIE YaCTHBIE TPOU3BOHBIE BTOPOTO MOPSIAKA PABHBI MEXKY COOOI:

(Teo-

pema I1IBapria), To ecTh NOPsIOK TuPEepeHIUPOBAHNS HE UMEET 3HAUCHHS.
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Jist yHKIIMU HECKOJIBKHUX MTEPEMEHHBIX CKOPOCTh M3MEHEHHUs ()YHKIIUU B IPOU3BOJIIEHOM
HalpaBJICHUU XapaKTEepU3yeTcsl MPOU3BOIHON MO HANPABICHUIO, @ HANOOJIBIIAsl CKOPOCTh H3Me-
HeHus QYyHKIMH OyZeT B HaIpaBJIEHUH BEKTOPA TPaIeHTA.

Cnenyer oOpaTtuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOIUMOE U JOCTATOYHOE YCIIOBUS CY-
[IECTBOBAHUS IKCTPEMyMa (QYHKIIUH HECKOJIIBKUX ITEPEMEHHBIX.

Pa3nen 3: uHTErpajibHOE HCUHUCICHUE

B uHTErpanpbHOM MCUMCIEHUN pelIaeTcs 3aaavya, OOpaTHON TOM, KOTOpas paccMaTpuBa-
nack B 1U(QhEpPEeHIMANTEHOM HCUHCICHAN: He0OX0IMMO HaWTH s faHHo# Gynkmmn  f(X) Ta-

KyI0 (YHKIIHIO, IPOM3BOIHAS OT KOTOPOi OblIa OBl paBHA 3aaHHON. IHTErpupoBaHue QyHKITHIA
— JIOCTATOYHO CJIOXKHBIN pa3ziesl MAaTEMaTUKHU, OBJIAaJIeTh KOTOPBIM MOKHO TOJIBKO, €CJIA CTYIEHT
«BO3BMET)» JIOCTATOYHO OOJIBIIIOE KOJIMYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano tBepao 3HaTh TaONMIly MHTETPajioB OT OCHOBHBIX 3J€MEHTApHBIX (PYHKLMH, OCHOB-
HBIE METOJIbI MHTETPUPOBAHUS (3aMEeHa TIEPEMEHHOM, TTOABEICHIE 10 3HaK auddepennunana, nH-
TErpUpPOBAHUE MO YACTSAM, IPUEMBI BBIYMCIICHUS HHTETPAJIOB OT PALMOHANBHBIX Jpo0eH, oT pas-
HOTO THITa TPUTOHOMETPUIECKUX (PYHKIN).

Hano ocMBICIUTE €QUHCTBO MTOAXO0AA K IOCTPOCHUIO ONPEAEICHHBIX, KPATHBIX, KPUBOJIH-
HEWHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — IIOCTPOCHUE HEKOTOPON MHTErPAIBHOM CYMMBI U IIpe-
JIETIbHBIN [IEPEXO.

3HaTh Fr€OMETPUYECKHI CMBICII U OCHOBHYIO (DOpPMYITy BBIUHCIEHHS ONPEEICHHbBIX UHTE-
rpanoB — Gpopmyny Hetorona — JleiibHuna, reomerpruueckue u pU3HUECKUe MPUI0KEHUS OIpeie-
JICHHBIX M KPAaTHBIX MHTErpajoB, YMETh HaXOAMUTh IUIOLIAAb IUIOCKON (UIYpBI, JJIMHY KPUBOM,
00BbEM U IIJIOLIA/(b TOBEPXHOCTH TEJ BPAILlCHHS.

7. ®oH/ OLEHOYHBIX CPEACTB

@DOoHJ| OLIEHOYHBIX CPeICTB MpencTaBieH B Ilpunoxenun 2 k padodeil mporpaMMme U BKJIIOYAET
paszensl:

1. MeToapl KOHTPOJIS ¥ OLICHUBAHUS PE3yJIbTATOB OOYUCHHS.
2. lllkana u KpUTEpUU OIICHUBAHUS PE3YIHTATOB OOYUEHUSI.
3. OneHOYHBIE CPEICTBA.

3.1. Texkymuii KOHTPOJIb.

3.2. IIpomexkyTOuHas aTTeCTaLMsL.
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Ipunosxncenue 1

TemaTudyeckni muIaH JMCHUILIAHBI « MaTeMaTHYeCKM aHATU3» 110 HATIPABJIEHUIO NOAT0TOBKH
29.03.04 «TexHoJsiorusi XyJ105;keCTBEHHO 00pa00TKH MATEPHAJIOB»
[Tpodunu
«Xyno0xecTBEHHOE IPOEKTHPOBAHNE U HU(POBbIE TEXHOJIOTHH
B I0BEJIUPHOM NPOU3BOJCTBE»
«Pa3paboTKa 1 NPOU3BOACTBO U3/1eJIUI MPOMBIIIJIEHHOT0 IU3aiiHA))

(GakaaBp)
Ounas hopma 0OydeHHUS
['ox Habopa 2024/2024
Buabl yueOHoit padoThl,
Buabl camocTosiTe ILHOM pa- Dopmbl
BKJIIOYASI CAMOCTOSITEIbHYIO 60ThI
= padoTy CTYyIeHTOB arrecta-
Ne ? = B ’ CTyaeHToB u
" Paznen 2 % § M TPYA0EMKOCTh B Yacax
?]
@ = 8 Pe-
J | IVC | JIag | CPC | KCP | K.P. | KIL | PTP | ¢e- | K/p ) 3
par
Bropoii cemecTp
Paznea 1. luddepenunanbHoe uc-
yncJaenne GyHKIU OTHOM NepeMeH-
L1 | yoit. Yncnosas mocre 2 1 2 2 4 +
. JOBATCIbHOCTD.
[Ipenen uncnoBoM MOCIEIOBATEILHOCTH
U ero ceorictsa. [IpaBuiia npeneabHoro
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nepexona. @ynkuus. [Ipenen pyHkumu.
Teopemsl 0 ipenenax GyHKITHH.
Boiraua 3aganuid PI'P Ne 1 mo mare-
MaTHYeCKOMY aAHAJIM3Y.

1.2

[IepBblit 1 BTOpPOM 3aMeUaTeIbHBIE IIPe-
neinbl. beckoHeuHOo Masble 1 OECKOHEYHO
OosblIME BEIUYMHBI. OKBHUBAJICHTHBIE
0ECKOHEUHO MaJlble BeTMYUHbI. Packpbl-
TUE HEOIPEIEICHHOCTEN pa3HOro THIIA.

1.3

HenpepsiBHOCTH (hyHKIHI B TOUKE U HA
npoMexyTke. (OJIHOCTOPOHHHE  IIpe-
nenbl. Touku paspbiBa (YHKUIUH, HX
KJIacCUHKaLusL.

1.4

[IpousBognas dynkuuu. I'eomerpude-
CKMH W MEXaHWYECKUIl CMBICI IPOH3-
BoaHOM. [IpaBuna nuddepenpoBanus
U (hOpMYJIbl BEIYUCIEHHS TPOU3BOIHBIX.
Tabnuua mpou3BOIHBIX OCHOBHBIX 3J€-
MeHTapHbIX QyHKuui. Texuuka nugde-
PEHLUPOBAHUS

1.5

Huddepennman. [IpousBomusie U mud-
(bepeHnuansl BBICIIUX TOPSAKOB. [Ipu-
OJIM)KEHHBIC BBIYMCIICHUS C IOMOIIBIO

nuddepeHIaoB.

1.6

[IpaBuno Jlonutans. ®opmyna Teitnnopa.
Pa3iokeHrsT OCHOBHBIX 3JIEMEHTAPHBIX
¢byukauii mo dopmyne Teitmopa. Tlpu-
OJIMKEHHbIE BBIYHCICHUS C MOMOIIBIO
dhopmyner Teitmopa.
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1.7

OcHoBHBIE TeOpeMbl U PepeHIHaTb-
HOTO  HWCYHCIEHUS. MOHOTOHHOCTh
¢yHkmu, skcTpemMymbl. HeoOxommmeble
M JIOCTaTOYHBIC YCJIOBHUS MOHOTOHHO-
CTH, JIOKAJIHOTO 3KcTpemyma. Hccnemo-
BaHME BBIMTYKIOCTH Tpaduka (yHKIIUH.
Touku neperuda.

1.8

OOm1ast cxema uccienoBanus GyHKIMU U
noctpoeHuss ee rpaduka. CpoiicTBa
(GYHKIMH, HENPEPBIBHBIX Ha OTpPE3Ke.
HaubGonbiiee 1 HanMeHbIEe 3HAYCHUS
(GYHKIIMU Ha OTpE3Ke.
CamocrosiTesbHasa padora Nel Ha ce-
MHHape 1m0 (GYHKOHSIM OJHOMH mepe-
MEHHOI

1.9

Paznen 2. MyHKIUA HECKOJIbKHUX Iie-
pemenHbIX. [Ipenen u HEMPepHIBHOCTD.
OcCHOBHBIE  CBOWMCTBAa HENPEPBHIBHBIX
¢bynkuuii. Yactaele npousBoanbie. [To-
HbIH 1uddepennnan.

Boiaaua 3aganuii PI'P Ne 2 o dyuk-
IUSIM HECKOJIBKHUX MepeMeHHbIX

1.10

[Ipon3BogHbIE CIOXKHON (YHKIMH He-
CKOJIbKMX IepeMeHHbIX. YacTHble mpo-
W3BOJHBIE U JU(depeHIHaIbl BHICIINX
nopsiakoB. Teopema IlIBapua. IIpowus-
BOJIHAs IO HaIpaBieHuI0. [ pagueHT.

10

1.11

DkcTpeMyM GYHKIIUN HECKOJIBKUX Tepe-
MeHHBIX. HeoOXoaumbIe U JOCTaTOYHBIC
YCIIOBUS IKCTPEMYyMa.

11
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CamocrosiTesibHas padora Ne2 Ha ce-
MHHape 1Mo (YHKIHUAM HECKOJIbKHUX
nepeMeHHbIX

1.12

Paznen 3. UnTerpajibHoe MCHUCIEHUE
[TepBooOpasnas. HeonpeneneHusiii uH-
Terpajl u ero cBoicTBa. Tabmuia uHTE-
rpaJioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢dbyuknuii. MeTon HEmocpeACTBEHHOTO
MHTETPUPOBAHUSL.

Boinaua 3aganmii PI'P Ne 3 mo mHTe-
rpajJbLHOMY UCYUCIEHHIO

12

1.13

WHTerprpoBaHie ¢ MOMOIIBIO 3aMEHBI
IIEPEMEHHO, TOJBEACHHEM 0] 3HAK
muddepennuana. Merox UHTETpUPOBa-
HHS 110 YaCTsIM

13

1.14

WNHuTerpupoBanne pamMoOHAIBHBIX JIPO-
Oeil HHTeTpUpOBaHHE HEKOTOPHIX BUIOB
WPPAIMOHATLHBIX W TPUTOHOMETPHYC-
CKUX (YHKIIMA.

14

1.15

3aaun, IpPUBOSIINE K TIOHATHUIO OTIpe-
JIEJIEHHOro uHTerpana. CBolcTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JIeliOHuIa. 3aMeHa IepeMeHHON 1
WHTEIPUPOBAHUE II0 YacTsIM B OIpeJe-
JICHHOM MHTETpaje

15

1.16

[TpunoxxeHuss  ONpEnEeNeHHOTO HWHTe-
rpaja B TeOMETPUU U MEXaHUKE (BBIYHUC-
JeHUE IUomaged IUIOCKuX  (uryp,
JUTMHBI KPUBOW, 00BEMOB, TUIOIIA/IEH O~
BEPXHOCTH).

16

1.17

HecoGcTBeHHBIE MHTETPAJIBI IEPBOTO U
BTOPOT'O pPOJa, UX CBOMCTBA.

17
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3anauu, IpUBOASIINE K KPaTHBIM MHTE-
rpasam. JIBOMHOW © TpOMHON HHTE-
rpaJibl, UX CBOWCTBA. BeruncieHue qBou-

LI | ppx WHTErPAJIOB CBEIAEHUEM K IOBTOP- 18 6 4 +
HBIM. ['eomeTpudeckne U (Qu3NIECKUE
INPWIOKEHUS KPATHBIX UHTETPAJIOB
KonTpoJsbHoe TecTUpoBaHue
®opMa aTTecTaluu 19-21
Bcero yacoB nmo gucuuiInHe 3 3
18 | 4 72
cam.
PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHBbIX CPEJACTB
MO JUCLUIIJINHE

«MaTeMaTHYeCKHUN aHAJIN3)

Hampasnenue noarorosku: 29.03.04 «TexHonorus Xyn0kecTBEHHON 00pabOTKH MaTepHalioBy.
[Mpodumu: «XymoKecTBEHHOE TPOSKTUPOBAHKUE U ITUPPOBHIC TEXHOJIOTHH B FOBEJIMPHOM ITPOU3BOJI-
ctBe». «Pa3paboTka 1 MPOU3BOICTBO U3AEIUN MPOMBILIUICHHOTO AU3aifHaY.

®opma 00ydeHus: OyHasl.

Kadenpa: «MaTemaTukay

1. MeToabl KOHTPOJISAA M OLICHUBAHMS Pe3yJIbTATOB 00y4eHUsI

J1s KOHTPOJIA YCIIEBAeMOCTH M KaUu€CTBAa OCBOCHMS IUCIUILTUHBI HACTOALICH MPOrpaMMOii
MIPEyCMOTPEHBI CJIETYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOJIb);
- MPOMEXYTOYHAs aTTECTAIUs (9K3aMEH).

2. llIkaja u KpuTEeprH OLEHUBAHNS Pe3yJbTATOB 00y4YeHUs
dopmMa MPOMEKYTOUHOI aTTECTAIIME: IK3aMeH

[TpomesxyTouHas aTrTectaus oOyyaromuxcs B popMe sK3aMeHa MPOBOAUTCS MO pe3ysibTaTaM
BBITOJIHEHUS BCEX BUJI0B YUe€OHOM paboThl, MPeyCMOTPEHHBIX YUEOHBIM IJIAHOM IO JaHHOM AUCIU-
IJIMHE, IIPY 3TOM YYUTBHIBAIOTCS PE3YJIbTATHI TEKYILErO KOHTPOJSA YCIIEBAEMOCTH B TEYCHHUE Ce-
MecTpa. OLeHKa CTEeNEeHU JOCTHKEHUs OOydYaroIMMUCS IUIAHUPYEMbIX Pe3yIbTaTOB OO0y4EHUs IO
JUCLUIUIMHE POBOAUTCS MPENOAAaBaTeIeM, BEAYIUM 3aHATHS 110 JUCLMIUIMHE METOAOM JKCIIEPT-
HOM oleHKH. I1o uroram nmpomMeXyTo4yHOM aTTecTaly M0 AUCLHUIUIMHE BBICTABIIACTCS OLEHKA «OT-
JUYHO», «XOPOILIO», «YAOBIECTBOPUTEIBHO)» WU «HEYIOBIETBOPUTEIBHON.

IkaJja oneHnBaHNA Onucanmne

BeinosiHeHsl Bce 00si3aTe/IbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAEHTa K NPOMEKYTOYHOM aTTeCTalliM, IIPELyCMOTPEHHBIE
porpaMMoi TuciuIuIMHbL. CTyAeHT JEeMOHCTPUPYET COOTBET-
CTBHUE 3HAHUH, yMEHUH, HABBIKOB ITI0KA3aTEJISIM, IPUBEICHHBIM B
Otim4HO TabIMLax, oNepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMH, IPUMEHSET UX B CUTyalUsAX MOBBIIIEHHOW CIOXKHO-
ctu. IIpy 3TOM MOryr OBITH JOMYIIEHbl HE3HAUUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyJHEHHs NpPU MepeHOoce 3HaHUM u
YMEHMI Ha HOBBIE, HECTAHJAPTHBIC 3a1a4H.
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Xopouio

BeinonHeHsl Bce 00si3aTesIbHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAEHTa K MPOMEKYTOYHOM aTTeCTalliM, IIPEIyCMOTPEHHBIE
IpOrpaMMoi JTUCHUIUIMHBL. CTyAE€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMECHUH, HABBIKOB I10KA3aTEIIAM, [IPUBEICHHBIM B
TaOJIMIaxX, ONEpUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKAMHU. B TO ke BpeMs ITpu OTBETE JAOIYCKAET HECYIIECTBEH-
HBIE IOIPEIIHOCTH, 3a7a4y PEIIAeT ¢ HEAOYETaMHU, HE BIIMSIIO-
UMY Ha OOLIHIA X0 peleHHs.

Y 10BIIETBOPUTEIBHO

BrimonHeHsl Bce 00si3aTesIbHbIE YCJOBHS MOATOTOBKH CTY-
AeHTa K NPOMEKYTOYHOH AaTTecTallMu, IPEeIyCMOTPEHHBIE
nporpaMMmoil JucuuIuIMHbL. CTYJEHT JAEMOHCTPUPYET COOTBET-
CTBH€ 3HaHUH, yMEHUH, HABBIKOB ITOKA3aTeIsIM, IIPUBEICHHBIM B
TaOJHIIaxX, ONMepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKamMd. Ho TIOKa3bIBaeT HeriryOOKue 3HaHUS, IPU OTBETE HE
JIOIyCKaeT IrpyObIX OMMOOK MM MPOTUBOPEUNH, OJHAKO B (op-
MYJHPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTaluell W BBIBOJAMH, B PEIICHUH 3a7ad MOTYT
coziepxkaThcs rpyObie ommOKy. JIJIst TOTyYeHHs TPaBUILHOTO OT-
BeTa TPEOYIOTCS yTOUHSIOUINE BOIIPOCHI.

HeynosnerBopurensHo

He BbimonHeHbl o0si3aTe/ibHbIE YCJIOBHUSI NOATOTOBKHU CTY-
JAeHTa K NPOMEKYTOUYHOH aTTecTalluM, IPETyCMOTPEHHbIE
nporpamMmmoit aucturuiuibl, MUJIA cTyneHT neMOoHCTpUpyeT He-
MOJTHOE COOTBETCTBUE 3HAHUN, YMEHU, HABBIKOB IIPUBEICHHBIM
B TaOJIMIIAX, TOMYCKAOTCS 3HAYUTENbHbIE OMIMOKU, TPOSIBIISIETCS
OTCYTCTBHUE 3HAHUW, YMEHUM, HABBIKOB IO POy IOKa3aTeiei,
CTYJEHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS TPU ONEpH-
POBaHHMM 3HAHUSAMHU U YMEHUSMHU.

3. OueHouyHbIe CpeaACTBA

HanmenoBaunue
OIIEHOYHOTO CpeI-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEZCTBA B
DOC

KpaTKaH XapaKTCPHUCTHUKA OICHOYHOT'O
cpeacTBa

KonTponbnas (ca-
MOCTOSITEIIbHAS)
pabora

(KP)

CpenctBo NpoBEpKH YMEHUH NMPUMEHSTh
IIOJIyYCHHBIEC 3HAHUS JUIS PELICHUs 3a7a4
OIPENEICHHOr0 TUIIA IO TEME WU pas-
Jeiry

Kountposnbnble 3a1a-
HUS

Pacuerno-rpadu-
yeckas pabota

(PTP)

CpenctBo NpOBEPKU YMEHHM NPUMEHSTh
IIOJIyYEHHBIE 3HAHUS 110 3apaHee ompese-
JIEHHOM METOJMKE Il pPELICHUs 3a1ad

KomrmiekT  3amanuit
JUTSI BBITIOJTHEHUS pac-
4YeTHO-rpaduiecKoit
paboThI
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WIHM 33JJaHuil 10 MOJYJIO WIH JUCIIH-
IUIAHE B IEJIOM.

CpeI[CTBO KOHTPOJIA, OPraHn30BaHHOC KaK
cricnyajibHas 6GCCI[3. neaarorndycCKoro pa-

YCTHBIN onpoc co- | O0THUKA C O00y4arolmMMCcsl Ha TEMbl, CBSI- Bomnpocs! o
3 OecegoBaHue, 3aHHBIC C M3y4aeMO JUCIUILINHOM, U pac- | TeMam/pasjelsiaM auc-
(YO) CUMTAaHHOE Ha BBISICHEHHE 00beMa 3HaHUMI LUTUIAHBI

o0yyJarolerocsi o ONPEACICHHOMY pas3-

Jety, TeMme, npoliemMe M T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUH,

Tecr HIO3BOJISAIONIAs aBTOMaTU3UPO-

(T) BaTh IPOLEAYPY U3MEPEHUS YPOBHS 3Ha-

HUI 1 yMeHHi o0yuaromierocs.

5 | Ox3ameHnanonHble | CpeICTBO MPOBEPKU 3HAHUM, YMEHUH, | DK3aMEHAllMOHHbIE

OueThI HaBBIKOB. MOXKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI
pETHYECKUX BOIPOCOB, 3ajad, MpaKTHue-

(9b) CKHUX 3aJIaHUM.

Bapwuanr Tecra

3.1. Tekymmii KOHTPOJIb

O1ieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOITPOCHI
Y 3a1aHus B (hopMe OJTaHKOBOT'O TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUSI 00YYAIOIIUMHUCS Pa3IEIOB
JUCLUMIUIUHBL, pruem PI'P.

Coaepixanue pacueTHO-rpadpuyecknx pador.

PacuerHo-rpaduueckas padora Nel no nuddepennuajbHoMy HcCHUCTeHUI0 QYHKIMHA OTHOM
nepeMeHHOI

Kpatkoe coneprkanue u 3Tansl pacueTHO-TpapuuecKoi paboThI:
[Ipenen yrcnoBoii MOCIEI0BATEILHOCTH, TIPEAEHT (PYHKITHH.
UccnenoBanne pyHKIMY HA HEPEPHIBHOCTD.

Brrancnenue npon3BOAHBIX (YHKIINU.

UccnenoBanue GyHKIUU, IOCTpOEHUE IPaUKOB.

PacuerHo-rpadguyeckas padora Ne 2 no pyHKIUSIM HECKOJIbKHUX NepeMEeHHbIX.

Kpartkoe coneprxanue pacueTHO-Tpaduueckoil paboThI:
@DyHKIIUN HECKOJIBKUX MIepeMEeHHBIX. YacTHbIE MPOU3BOAHbIE. [[pOU3BOIHBIE OT CIIOKHBIX (PYyHK-
ruii. [Tpon3BoiHAs 110 HANTPABICHHUIO U TPAJUEHT. DKCTPEMyM (DYHKITUH JBYX TEPEMEHHBIX.

PacuetHo-rpadguyeckasi pa6ora Ne 3 no HHTErpajabHOMY HCYHCJICHHIO.

Kpartkoe coneprxanue u 3Tanbl pacueTHO-Tpaduueckoil paboThI:
Ilepeuviti oman:
MeTtopl HHTETpUpPOBaHUs. Briuucienre HeolnpeneaeHHbIX UHTErPaioB.
Bmopou sman:
[Ipunoxkenus onpeaeneHHbIX HHTErpanoB. MccnenoBanue cXxoAMMOCTH HECOOCTBEHHBIX HHTErPa-
JIOB.

KommiekT 3agannii

JJIS1 BBINIOJIHEHUs pacdyeTHO-rpadudeckux pador (PI'P)
no qucturinHe « MaTteMaTH4YecKUil aHATU3)
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Teopus npenesnos u 1uppepenupoBanue GyHKUUN 0HON NTePeMEHHOH

1. Haiitu ipenesnsbr:

(2-n) = (1+n) hia-Yer a3
lim ’ lim n+2-—x8n’+3
’H“"(1+rz)2—(2—n)2 e Yn+5+n

(2n? +3W '

hmn(\/_ ) “m(n—lof"“.

| 22 1

\ , ) nﬁwk n-l,-] )
lim 2x +11x+15‘ lim 4x? .
x—>-3 x+3 x>0 sin- 3x

n+l n—1 Sin3x ctg7x
lim 2 2‘5 lim lim (1-3x) "
n—w 3 +5 0] _ g X>40
0, x<-m

2. VceneioBaTh Ha HENPEPBIBHOCTD U BBIIIOJIHUTD YEPTEXK: y=4sinx, —T <x<0
m, x>0

3. Haiitu nmpou3BOAHYIO (DYHKIIUH:

2(3363 + 4x? —x—2) y=Inarcsin =2
y: .
15V1+ x

(x:3ﬂ+1
y:arctg%_ J 31 t3
| y=sin| __ \
|L 3
cos 6x ) 1 .
=— - =arctg” ——+sinln2x
3sin(12x+1) y=arcte V1= 22 i

y=arctg’ ln*’& y:(\/;)

x+2

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

4. CocTaBUTh ypaBHEHHs KacaTelbHOM M HOpPMAlM K JaHHON KpPHUBOW B TOYKe ¢ abCIUCCOl X, :
y=x>+8x-32, x,=4.

1
2
5. IlpoBecTu MoHOE KCCNeA0BaHUE U TOCTPOUTH rpaduK f (x) =X+
X
DOYHKIUM HECKOJIBKHUX MepeMeHHbIX 5 5
1. Haiiti yacTHBIE TPOU3BOIHBIC BTOPOTO MOPSIIKA, YOCIUTHCS, UTO z' = , 1 z= X +3y
Xy Zyx xy
y 2
2. Haiitu rpaguent pyukuun z = f(x,y) BTouke Mo(X0,)0): z= T , Moy4,0).
x
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3. UccnenoBaTh Ha 3KCTpeMyM QYHKIHMIO z =X —Xx+ )% +2).

HNurerpuposanue
BLIYHCIUTE HeonpeaeeHHbIe HHTErpajibl
dx
) x-27%dx, j x +l)e'dx | [xcos3xdx, [e*cosxdx,
P (r +1)edv, j
x+18 in3
.[ dx ) J' dx ) —d ) J‘ x+1 dx, Ism xdx,
x2 —6x+18 X2 +6x+5 IT(x—-6)(x+2) * x2+3 cos? x
BBIYMCIUTE ONpeIeTeHHbIE HHTErPaIbl
LA I dx ! ¢ dx
[ 3sin? x cos xdx | . [(x—=Dedx,
0 o1+ 3x 0 1 xvT ¥ Inx
; dx T 1+x% gy f  dx Ix2+2xdx
, 7’ 2 7’ 2 7
1 1+ 1/3)(,' -2 2 1 0
\/’5 x3 s L dx
] dx | jz [4—x7dx, f3sin2 xcos xdx _[ ,
0 A1+ x2 0 0 0 J1+3x

3
e

1
. dx
Je=Derar, !Nm'

HecoO0cTBeHHbIE HHTETPAJIbI

1. VkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBISIETCS CXOSIIUMCS

T\/;dx, Ix_3dX, T\/?dx.

2. BBIYMCIUTB MHTErPall, yCTAHOBHTD €r0 CXOAMMOCTb UITH PACXOMMOCTh F dx
o R

0

3. BeIUMCIUTE HHTET pall, YCTaAaHOBUTH €Iro CXOAUMOCTb WJIN PACXOAUMOCTDb Jll’l xdx
1

a dx
4. BBIUMCIIUTh HECOOCTBEHHBIM HHTETPaI jT, YCTaHOBHTH €T0 CXOAMMOCTD WITH
0N X

PaCXoaANMOCTb.

1

dx

5. BBI‘II/ICJ'H/ITB HeCO6CTBeHHBIﬁ I/IHTCFpaJ'I .[ x2 . YCTaHOBI/ITB €ro CXOOAUMOCTh UIIN
-1

PaCxXoauMOCTh.

KpaTHble nHTErpaJsl

1. U3MeHuTh NOpSAA0K UHTETPUPOBAHNUS B ABOMHOM MHTETpajie



6—x 1 2-y

a. l dx J £, )y, b. | dyf[ £(x, y)dx .

2. BBIYUCIuTS L]‘(IO—X2 — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
)

3. Beruucnutb

J I(12x2 y* +16x°y° )dxdy;
D

D:x=1,y=x2 y=—+x
4. BBIYUCIIUTD

[[(x* + y)dxdy, D —MHOMXECTBO TOYEK ILIOCKOCTH, OTPAHUYEHHOE JIMHUSIMU
(D)

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

5. Haiiti muiomaas GUryphl, OrpaHi4eHHOMN JaHHBIMU JTHHUSAMH
=3/x, y=4e', y=3, y=4.

2

6. Haiit miormans Gurypsl, orpaHUueHHON IMHUSIMA Y = X°, Yy =—Xx +2

8. Haiitu 00beM Tena, Moy4eHHOr o BpallieHueM Bokpyr ocu OY ¢(urypsl, orpaHUue€HHOW JIMHU-
avu y=x°, y=1, x=0.

9. Haiitu 06beM Tena, MoTy4eHHOro BpaleHueM BOKpyT ocu OX Gurypsl, orpaHi4eHHOMN JIUHU-
amu y=x*, > =x.

KoHTpoJbHbIe padoThl (IpUMeEpPbI)

BapuaHT

1. [Toctpouts rpaduk: y =3cos 2x
2. Haiitu npenens:

D lim (G=m),+(5+7),  2)limi-gos2x  3) lim = ¥-x-2
nﬁoo(s_n) _(5+n) x—0 e -1 x=2 x —2x +X—2
(1+xcos2x )

: - 5) lim “6) 1 (— ,QC—)H=1-)
4) £er21 =) )X*0L1+xcosx| )1m

—x, x<0

— 42
3. Hccenosath Ha HENPEPHIBHOCTh M BHIMOIHUTH yepTek: V ={X°, 0<x<2
3, x>2

Bapuanr
1. HaiiT npousBoanyro ' :

a) y=arctg’ ln_"‘& 6) y:(\/;)

x+2
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3
B) sin(x—Zy)+x_=7x r) x=e'cost, y=e' cost

2 Haiitu lim( b J’)
N )

1
2
3. TIpOBECTH MOJIHOE UCCIEI0BAHME H IOCTPOUT rpaduk / (x)=x"+ =

Bapuanr.

ou

Nel. BeraucauTh MpoU3BOIHYIO 11O HANIPABICHUIO ——— W HAWTU MOJYJIb BEKTOpPA I'PaAUEHTa IS
S

X
ynxium U = 2xy + T +2° Brouke  A(6;9;1) B HanpaBneHNH, COCTABIAIOIEM C OCSMH KOOD-

3 6 T
cosa =", cosP=", y<".
7 7 2

Ne2. Viccnenosars Ha sxcrpemyM pynxumo z = xp(1—4x? —4y) 5.

JAUHAT YTJIbI

Ne3. z=In(y—x*), x=+/sinf, y=cost. Haiitu %

Bapuant
Boiuucaume:

16 dx 2( )
1{\/_ _ 2_'[2x+1-lnxdx.
x—=2
3x? —4 sin? 3x 1 2x -1
3. j 5 dx. 4. I s dX. 5. | ——dx.
X° +4x cos” 3x [4_ 0 _ 2
1. BLIIE/DICJIHTL WHTETPaJIbI: .
J.xe‘x2 dx . J.L
1 e X-A/Inx

N300pa3uth 00:1acTh MHTETPUPOBAHHS U U3MEHUTH TIOPSIIOK HHTETPUPOBAHUS B TIOBTOPHOM HHTE-
rpaie
0 V25—

l dx ([f()ﬁ »)dy.

Bbruucnute miomaabs (GUrypsl, OrpaHUYEHHON JIMHUSIMHU

y=2-x2, y=x.
BapuanT 3agaHuil TPEHMPOBOYHOIO TeCTA.
3agaun
1 yactp 1. y=sinlnx, y',y"'—=? 2. y= arcctg%/)_c a’y—‘7

x
y=3x>+xe*,x,=2, 1 x=0,1, [1y—=?

4. Haiitu ipousBoanyo ), :

a) y= 5 Sin4 g @ y — xarctg7x
\J X
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B) ¥ +2 = cos3x r) x =cost+sint, y=sinf—fcost

x
5. Mccnenosats Ha sxcTpemyM f(x) =(x— 3)2 (x-5).
2x

e
6. Haiitn nHTEpBaIBl MOHOTOHHOCTH YV = — -
X

7. Haiiti HanbombIiee, HaMMeHbIIee 3HAYCHHE (DYyHKIHH f (x) = ? —16x Ha oTpeske [—5;1] .

1
8. TTocTpomTk KacaTelbHyo K rpaduky GpyHkmmn f (x) =3arccos x* B Touke * = 5

2 yacTtp 9. Haiitu nipenensi:
2 2
1) lim G+1),—(2+n),  2)lim tg2¢  3) lim 3 +2y-3  4) lim tg5x
> (24n) —(1-n) 0e —1  ox +5x +6x o7 g3
3 yactb

0, x<-m

10. HccnenoBaTh Ha HENPEPHIBHOCTb U BBIIIOJIHUTD YEPTEK: y =<sinx, —T <x<0.

T, x>0

3
X

X -4

11. TIpoBecTn MONHOE MCCIENOBAHKE U TIOCTPOUTH rpaduk  f'(x) =

Kpurepumn onenku:

- OLICHKA «3a4YTE€HO» BBICTABJISIETCS CTYJICHTY, €CJIU OH PETYJIIPHO B TEUCHHE CEMECTPA MPEACTABISII
pelleHus 3a/1a4, BHITTOJIHWII MIOJTHOCTBIO BCE 3a/IaHUs U UX 3aIIUTUJI, OTBETUB HA BOMPOCHI MPENo/a-
BaTeJIs;

- OIICHKA «HE 3aYTEHO» BBICTABIISIETCA CTYICHTY, €CIM OH HEPETYJSIPHO B TEUCHHE CEMECTpa Mpej-
CTaBJISUT PELICHUS 3a]a4, BBIIOJIHUI 33/1aHUs HE MOJIHOCTHIO UJIM BOOOLIE HE MPEeACTaBIsAI paboTh
Ha TPOBEPKY, JOMYyCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTers.

JUis mpoBeieHus TEKYIIEro KOHTPOJIsl 3HAaHUN CTYA€HTOB B TUCTAaHIIMOHHOM (hopMmaTe B pas-
paboTaHHbIX Kadenpoil «MaremaTuka» OHIaH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TPOOHbIE) Te-
CTBI.

3.2. IIpome:kyTOYHAS aTTECTALMS

[IpomexxyTouHas arrectamus - (3K3aMeH) MPOBOJIUTCS O OUieTaM B YCTHOH (hopMme.
Bpewmst 11 moAroTOBKM OTBETA HA BOMIPOCH HE Oosiee 45 MUH.

buneT BKITIOYaeT TEOPETUUECKUI BOITPOC U 3aa4H.

KoMIuiekTsl 5K3aMeHallMOHHBIX OMIIETOB XpaHATCA Ha Kadeape «MaTemMaTukay.
TunoBbie BApUAHTHI OMJIETOB MPUJIATAIOTCS.

KommnuiekT Bonpocos

10 AUCHUILIMHE «MaTeMaTH4YeCKHIl aHAJIM3»

JuddepennnaibHoe HCHUCTAeHHEe QYHKIMH OHOM NepeMeHHO

1. TlonsTHE IEpEeMEHHOW BEIMYUHBI  00JIACTH €€ U3MECHEHUSI.
2. mnoHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KI1acCUpUKAIMs QyHKIUI.
3. OmnpeneneHue U TUIBI YACIOBOM MOCIEI0BATETLHOCTH.
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11.

12.
13.

14.
15.

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

23.
24.

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

A e

S 0 0

O

[Ipenen uncnoBoii mocaenoBaTeIbHOCTH. ApupMETHYECKHE OTIepaIy HaJl TIOCIEJ0BATEIBHO-
CTAMH.

VYcioBus CyliecTBOBaHMS KOHEYHOTO TIPEeiesia YNCIOBOM MOCIIeA0BATENFHOCTH (Teopembl Korm
u Beiiepmtpacca).

BTopoii 3ameqarenbHbIi Ipeel.

[Tpenen ¢pynkuuu. Onpeaenenus. ['eomerpuueckas HHTEpIpeTaLus MOHATUS Npeesna GyHKINH.
CaoiicTBa nIpeIeoB.

beckoneyHo maibie, 6eCKOHEUHO OOMbIINE (YHKIIUH.

IlepBb1il 3aMedaTeNIbHBIN PEIECIL.

. beckoHneuHo Majble BeIUYNHBEL. JKBUBAJIEHTHBIE OECKOHEYHO MaJIble H UX HMCIOJIH30BaHHUE pu

BBIUHCJICHUH TIpesieoB. Tabauia 3KBUBaJICHTHBIX OECKOHEUHO MAaJIbIX.

HenpepbIBHOCTH (DyHKIIMM B TOUKE U Ha MpoMexyTke. OnHocTopoHHMe npeaensl. Kinaccuduka-
1Ml TOYEK pa3pbiBa rpaduka.

CaoiicTBa yHKIMH, HENPEPBIBHBIX Ha OTpe3ke (Teopemsbl Beltepmrpacca, bonbiiano — Komm).
[TpousBonHas. ['eomerprueckuii u pu3nveckuii CMbICI pon3BoIHON. KacarenbHas n Hopmaib
K INIOCKOM KPUBOM.

Tabnuia mpor3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUIL.

CBsI3b MEX/y CYILIECTBOBAaHUEM MTPOU3BOIHON (DYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIUH
B TOM K€ TOYKE.

[Ipou3BoiHas CyMMBI, TPOU3BEICHHSI, YaCTHOTO. [[por3BOIHAS CI0XKHOM 1 00paTHON (PYyHKIMH.
[IpousBoHas mapameTpuyecKu 3aJaHHON (PYHKIINU.

IIpousBonHas GpyHKIMY, 33 JaHHOM HESIBHO.

JuddepenurpoBanue ClI0XXHOHN MMOKa3aTeIbHOW QYHKINU.

Huddepenuupyemocts. Auddepennnan. 'eomerpuueckuit cMbicn tuddepeHnuana.
[IpousBoaubie U nudGepeHraibl BHICIIMX TOPSIIKOB.

OcHoBHBIE TeOpeMBbl AuddepeHnnanbHOro ucunciaenus (reopema depma, reopema Pous, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuito Jlonurans.

Mpmuorowren Teitnopa u ero cpoiictBa. @opmyina Teitnopa. OctaTounsiii wieHn popmyssl Telimopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToThl rpaduka QyHKINH.

OkcrpemyM. Heobxonumoe ycioBue skcTpeMyMa.

JlocTaTOuHBIE YCIOBUS SKCTpEMyMa.

JlocTatouHoe ycioBue Bo3pacTtanus (yObIBaHuUs) (PyHKINU.

Haubonpiiee n HauMeHbIIee 3HaUeHUs (PYHKITUU Ha OTpE3Ke.

BrInyki0cTh, BOTHYTOCTB, TOUKa Tiepernda. JloctaTouHoe yClIoBUEe BOTHYTOCTH (BBITYKIOCTH).
Heob6xomumoe ycnoBue Touku neperuda. Jlocrarounoe ycioBue neperuoa.

O0m1ast cxema MOCTPOEHUS U HcciaeloBaHus rpaduka QyHKINN.

(I)yHK].[I/II/I HECKOJBbKHUX MMEPEMEHHDBIX

OmnpeneneHne ¥ TEOMETPHUECKUI CMBICT (DYHKITH ABYX NEPEMEHHBIX.

JIuauu ypoBHS (PyHKIUH JBYX EPEMEHHBIX.

YacTHble MPOU3BOAHBIEC (YHKIIMU HECKOJIBKHUX TEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICIT
@DyHKIMHN HECKOJIBKUX EPEMEHHBIX, TOHATHUE MTOJHOTO AuddepeHnnana.
JuddepenurpoBanme ClI0XHBIX (yHKIHI HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoiHBIE BHICIIUX MOPSAKOB (PYHKIIUU HECKOJIBKUX NepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
Hbele. Teopema IlIBapua.

[TpousBoaHas pyHKIIUN HECKOIBKUX MEPEMEHHBIX IO HAIIPABJICHUIO.

IIpon3BoiHas 10 HAPABJIEHUIO U TPAUEHT CKAJISIPHOTO MOJISL.

OKkcTpeMyM (QYHKIIMHA HECKOJIBKHX TTEPEMEHHBIX.

Heo6xoanmoe 1 J0CTaTOYHOE yCIOBUS SKCTpEMyMa (PYHKLUH JIByX HEPEMEHHBIX.
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HNHTerpajbHoe HCYHCICHHE

[TepBooOpasHas, HeolpeneIeHHbIN HHTerpall. Tabuuia OCHOBHBIX HHTETPAJIOB.

3ameHa MepeMEeHHOM U UHTErPUPOBAHUE IO YACTSIM B HEOTPEICTICHHOM HUHTETpaJIe.

WuTerpupoBanue ¢ moOMOIIbIO MOABEACHHS 1101 3HaK nuddepeHuana.

HNHTterpupoBanue parmoHaIbHBIX IPOOEi.

WNHTterpupoBaHue 1o 4acTsaM U 3aMeHa EPEMEHHON B ONPEIETICHHOM UHTETpaJIe.

WNuTerpupoBanue TPUTOHOMETPUIECKHIX (QYHKITHIH, OCHOBHBIC TIPUEMBI.

NuTerpupoBanue uppanroHanbHbIX (HYHKIUHA.

YHuBepcanabHasi TPUTOHOMETPUYECKAs TOJICTAHOBKA.

OmnpenenenHplil nuHTErpan u ero cpoiicrea. ®opmyna HeroTona — JleiiGHua.

10. ITpunosxeHus ONpeIeICHHOTO HHTETpalia K PeIICHUI0 TeOMETPUICCKUX U PUINICCKUX 33]1ad.

11. Berunciienue miomajieid ¢ moMOIIbI0 OMPEEIEHHOI0 HHTErpaa.

12. BeruucieHne TUIoIiaid ¥ JUTHHEI KPUBOH, 331aHHON YpaBHEHHUSIMH B TTapaMeTPUIECKON Gopme.

13. Beruncienye mioaad KpUuBOJIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.

14. Beruucnenue mioniaaei B NpsMOYTOJIbHBIX U MOJSIPHBIX KOOPJAUHATAX C MOMOIIBIO OTpeIeIeH-
HOT'O MHTErpana.

15. Beruucnenue IJIMHBL TyTH € TOMOIIBIO0 OMPEIECIEHHOTO HHTErpaa.

16. Boruncienue JUIMHbI JyTW KPUBOH, 3aJaHHOM MapaMeTPUUYECKU.

17. Beruucnenue oobema Tesa BpalieHus ¢ MOMOIIBIO ONPEIeJICHHOTO HHTErpaa.

18. BerunciieHne mioay NOBEpXHOCTH TeJla BPALLIEHUS.

19. HecoOGcTBEHHBIE MHTETpaIBI IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOTUMOCTH U PACXOTUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBeHHBIE MHTETPAJIbI OT Pa3phIBHBIX (PYHKIIUI.

XA B W=

TunoBbie BaApuaHThI OMJIETOB
10 JUCHOUIIJIMHE «MaTeMaanecxnﬁ AHAJIN3»

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOM ®EJEPALINN
®EJEPAJILHOE 'OCYJTIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE
VYPEXJEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHU# MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

®daxkynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaremaTuka»
Hucunnnuaa «MaTeMaTH4eCKud aHaIN3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BAJIET

HepBoo6pa3Ha5{, HGOHpCI[eJ'ICHHHﬁ HUHTCIpall. Ta6n1/1ua OCHOBHBIX MHTCTPAJIOB.

Y5-x +/5-x
3. Haiiti rpaguieHT QyHKIMHA z = y\/E B Touke Mo(14).

YKa)KI/ITe, KaKO# U3 HECOOCTBCHHBIX HHTCIPpaJIOB ABJIACTCA CXOOAIMINMCS

J \/;dx, Jx‘3dx, J \/dex .
1 1 1

2. BplunciauTh HeoNpeaeIeHHBINH HHTErpall J‘

5. HaiiauTe skcTpeMyMBbl U TOUKH nieperuda GyHkuuu y = (x —1)e™.

YTBepxkaeHo Ha 3acenannn kadeapsl MareMaTuku « 03» 05 2024 ., mpotokoa Ne 10
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W.o. 3aB. xadenpoii H.B. BacunneBa / /

MHWHHCTEPCTBO HAYKMU U BBICILIIET'O OBPA3OBAHNS POCCUMCKOM ®EJIEPALIUN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VUYPEXJIEHUE BBICIIIET'O OFPA3OBAHUSA
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHU NOJUTEX)

@akynbpTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaTemaTuka
O6pazoBarenpHas nmporpamma 15.03.03 «IIpuknagHas MexaHuka
Kypc 1, cemectp 2

DK3aMeHAIMOHHLIN OnjieT Ne 1

1. HecoOcTBeHHBIC HHTErPANIBI TIEPBOTO U BTOPOTO TUTA. [IOHATHS CXOAMMOCTH B PACXOAMMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2¢?

2. Haiiti npon3BoHy0 QYHKIMH, 331aHHON TAPAMETPUYECKH X = R y= o
+t

3. Hccnenoparh Ha SKcTpeMyM QYHKIHMIO z = X° —x + }* +27.
.6

4. BpUNCIUTD ONPEAEIIEHHBIA HHTErPal J 3sin? xcos xdx .
0

5. Haiitu 00BeM Tena, moIydeHHOTO BpameHneM BOKpyr ocu OX (Gurypsl, orpaHU4eHHON JTUHH-
amu y=x°, y=1, x=0.

YTBepkaeHo Ha 3acenannu kadenpsl Mmatematuku «_03» 05 2024 r., mporokoin Ne 10

N.o. 3aB. kadempoit H.B. Bacunnesa / /

Jnst mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUM CTYIEHTOB B TUCTAHIIMOHHOM opmate
B pa3paboTaHHbIX Kadenpoi «MareMaTHKa» OHJIAH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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