[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Makcumos Anekceli bopucosuy

[lomxocts: avpexTop Aenaptaieria po-4Gea R RIS RS RUAHTSEICIIET O OBPA3OBAHMS POCCUICKOI OEEPALIAN

[ata nognucanus: 04.09.2025 12:56:05
VHUKanbHbi Mporp PAJIPHOE TOCY JIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICIIEIO OFPA30BAHMS

8db180d1a3f02ac9e60521a5672742:MIGEKOBCKUN MOJJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHUH MMOJIUTEX)

daxkynbrer « THDOpMAITMOHHBIE TEXHOIOTUI

YTBEPXJIAKO

<1 '-_."-"-,
& N 7 X Hekan dakynbrera
A nH(}aoph}ts‘lm(Jqun TEXHOJIOT Uil
HHE — /A.T. lemunos/

(hespaiig 2025 .

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«MareMaTHYeCKNH aHAJIN3)

Hanpanenue noaroroBku
09.03.01 «MudopMmaTHKa ¥ BLIYUCJIUTEIbHAS TEXHUKA)

[Ipodunb
«Beb TexHoJI0rnN»
Keanudukamms

O0akajaBp

dopMmbl 00ydeHHS
ouHAast

Mocksa, 2025 1.



PaspaGorunk:

Kann. pus.-mar. nayk, gouenr \3/%?% /E.A. Koran/
s

H.o. 3aB. xadenpoi «Maremarukay,

Kauz. ¢pus.-mar. Hayk ‘/ZOL@MM /H.B. Bacunbena/
/ 7

CoraacoBaHo: [
3aBenyronuii kageapoit « MHbopManmonHas 6€30macHOCThY k&f ~ /1.B.Kanyuxwuii/

PykoBoauTenp 00pa3oBaTebHOM MTPOTPaAMMBI, f
( 1/
| A ) A.1O. 'HeBiIeB



Conep:xxanme

[Ipunoxenue 1. Tematnueckuit TIaH coAepKaHUsI TUCIUILIAHBI
[Tpunoxenue 2. @oHJ OLICHOYHBIX CPEJICTB
1.
2.
3.

1. Uenu, 3a1a4uu ¥ MIaHUPyeMble PE3YIbTAThl O0YUEHUS MO JUCIUIUTAHE . ....veeneeneennenn
2. MecTo TUCIUIUIMHBI B CTPYKTYPE 00pa30BaATEITHHON MPOTPAMMBL. ... ..eeeeneenrenennnnnn.
3. CTpyKTypa M CONECPKAHUE TUCIIUATIITHBL. . . uutteeneteeennteeentaeeenaeeenneeeannneeeanneens
3.1. Buabl yueOHON PAGOTHI U TPYIOCMKOCTD. ... v vt uteeneteenssenneeaneeenneennneanneennnns
3.2. TeMaTUYECKUM MIAH U3YUCHUS JUCIUTITIHBL. . . .uuteneeeenteeneeeteeneennaeanneennns
3.3, ComeprKaHUE JUCIIMTITIIIHBL. . ... enetteentteeentteeeteeeeanaeeeateeeaneeeeaaneeeennns
3.4. Temaruka CEeMUHAPCKUX/TIPAKTUYECKUX U JJAOOPATOPHBIX 3AHATUM. .....'uvvvnen...
4. VY4eOHO-METOAMYECKOE U NHPOPMAITMOHHOE OOCCIICUCHHE. ...\ vneeeenreenneeanneenneennnnn,
4.1, OCHOBHAS JIUTEPATYPA .+ e eueeenttennteenneenteenteentteenteeteenneeenteenemireenieeenieeenns
4.2, JIOTIOJHUTEIBHAS JIATECPATYPA. « e uvveeennneeeennaeeenaeeeennaeeenneeeeanneeeannneeennans
4.3. DNEKTPOHHBIC OOPAZOBATEIIBHBIC PECYPCBI. .. . vneenteententeaneentenneaneaneanneaneennns
4.4. JIuueH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MMPOTPaMMHOE 00ECTICUCHHE. . . . . .
4.5. CoBpemeHHbIe MpodeccrHoHaNbHBIE 0a3bl JAHHBIX U UHGOPMAIIMOHHBIE
CIIPaBOYHbBIE CUCTEMBI
5. MartepuanbHO-TEXHUUECKOE OOCCTICHCHIE . . ... uvenreenneeenneenneennneenneenneeenseenneennnns
6. METOIUYECKUE PEKOMEHIALIMM . . ... veeueeenneeenteenneeenteenneeateeateenneeeateeneennae e
6.1. MeTroanueckue peKOMEHIAIMH JIJIs1 TTPETIOIaBaTelIs 110 OpraHU3aIMKA 00yUYEHUS. .
6.2. Meronuyeckue yka3zaHus AJisi 00ydaoIUXCsl 10 OCBOCHUIO TUCHUTUIHHEL. . ... ......
7. DOHI OLEHOUHBIX CPEIICTB. ..ttt enntteeenntaeennaeeennaeeenneeeanaeeeanaeeeaanaeeeaneeeennnanns

MeToab! KOHTPOJIS U OLCHUBAHUS PE3YIBTATOB OOYUCHMS. ... v'uveeneeneeneeennenennene
[Ikana 1 KpUTEPUH OLEHUBAHUS PE3YTBTATOB OOYUCHHUS . .. v neeeneeneeneaneannenanns.
(010613 (0151515 (S 0157 (o5 ¥ : - HR S
3.1, TEKYHIUH KOHTPOIID. ..t uuttetanetteenntteeentteeeteeeenaeeenaeeeaaneeeaaneeeannnens
3.2. TIpOMEKYTOUHASI ATTECTALIMS. .. v uvveeneeenteeenaeenneeneeenteeneeeeneeenneenneeannenn

10

11
11
11

12
13
14
19
19
19
20
21
29



1. Hean, 3a1a4u ¥ VIAHNPYeMble Pe3yJbTAThI 00y4eHUs M0
AUCIHHUINJINHE

K OCHOBHBIM yensim OCBOEHHSI IOUCHMIUIMHBI «MaTeMaTHYeCKUl aHaIu3» CIEayeT
OTHECTH:

- BOCIIUTAHUE y CTYIEHTOB OOIIEeH MaTeMaTHUECKOW KYJIbTYpBI;

- TpuoOpeTeHne CTYIEHTaMH MIMPOKOT0 Kpyra MaTeMaTW4YecKuX 3HAHUM, YMEHUH U
HaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHIYKTHBHOMY M JEAYKTHMBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MAaTEMaTUYECKON UHTYULINH;

- YMEHHE CTYyJEHTaMH pa3BUBaThb HABBIKM CaMOCTOSITEIbHOTO M3y4YeHHUs y4eOHOH u
Hay4HOU JIUTEPATYPBI, COACPKALICH MATEMAaTUIECKUE CBEICHUS U PE3YJIbTaThI;

- TOATOTOBKY CTYJIEHTOB K JIE€ATEIbHOCTH B COOTBETCTBHM C KBaTU(UKALMOHHOU
XapaKTepUCTUKOW OakalaBpa IO HAmNpaBlICHUIO, B TOM 4ucle (opMupoBaHUE YMEHUU
HCIIOJIb30BaTh OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B MPO(PECCHOHANBHOM 1€ATEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJH(HIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHSX
uGpoBoi TYpOYJIEHTHOCTH M BBICOKUX TEXHOJIOTMYECKHUX PUCKOB COBpPEMEHHOW HU(MPOBOMH
9KOHOMMUKMU.

K ocHOBHBIM 3a0auam OCBOCHMS AUCHUIUIMHBI «MaTeMaTuyecKuil aHajau3)» CleayeT
OTHECTH:

- OCBOGHHE CTYJIEHTAaMH OCHOBHBIX TOHSTHI, METOJO0B, (OPMHUPYIOUIUX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO /ISl YCIICIIHOTO PeIICHHS MTPUKIIAAHbIX 3a/1a4;

- (opmupoBanue y cTyseHTa TpedyeMoro Habopa KOMIETEHITUH, COOTBETCTBYIOIIUX €T0
HATPABIICHUIO TTOJITOTOBKU U OOECIICUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/IA.

OOyuenne 1o gucHUIUIMHE «MaTeMaTHYeCKHd aHaIM3» HanpaBlieHO Ha (OPMUPOBAHUE
y o0y4aronmxcs ciaeayronmx kommnereHui B coorserctBuu ¢ ®I'OC 09.03.01 Muadopmartuka u
BBIUMCIIUTENbHAS TEXHUKA, YTBEPXKACHHBIN MpukazoM MuHUCTepcTBa 00pa3oBaHHUS M HayKu
Poccuiickoit ®eneparuu ot 19.09.2017 Ne 929:

Koa u HaumeHoBaHue NuaukaTopbl 10CTHKEHUS
KOMIIeTeH I Ui KOMIIeTEeHIIUH
VYK-1. CnocoOeH oCyliecTBIATh MOUCK, NVYK-1.1. AHanusupyet 3anady, BBIACIAS €€

KPUTHYECKHUI aHAJIN3 U CUHTE3 HHPOpMaluy, | 0a30BbIE COCTABISAIONINE

MIPUMEHSTh CUCTEMHBIN noaxon ans pemwenus | MYK-1.2. OcymecTBisieT NoucK, KpUTUUECKU
MIOCTaBJICHHBIX 3a7a4 OILIEHUBAET, 0000IIAeT, CUCTEMAaTH3UPYET U
pamKupyeT HHPOPMAaLHUIOo, TpeOyeMyto s
peLIeHNs TOCTABJICHHOM 3a1a4u

NVYK-1.3. PaccMarpuBaer u nipejjaraet
paloHaIbHBIE BAPUAHTHI PEIICHUS
IIOCTABJICHHOW 3aJ1a4M, UCIIOJIb3YS
CUCTEMHBIN IIOIXO0J, KPUTUYECKU OLIEHUBAET
UX TOCTOMHCTBA U HEJOCTAaTKU

OIIK-1. CiocobeH npuMeHsITh NOIIK-1.1.  3Haer  OCHOBBI  BBICIIEH
€CTECTBCHHOHAYYHbBIC U OOIIIEHHKEHEPHBIC MaTEeMaTHKH, METO/bI u MOJIEIIH,
3HAHUS, METOJIbl MATEMAaTUUYECKOTO aHAIM3a U | IPUMEHSEMbIE B Pa3IMUHbIX 00J1aCTsIX.

MOJICTTUPOBAHMS, TEOPETUUECKOTO 1 HNOIIK-1.2. VYmeer mnpuUMEHATh METOJbI
IKCIIEPUMEHTATILHOTO UCCIIEIOBAHUS B TUCKPETHOH  MaTEeMaTHKH,  CHCTEMHOTO
npodeccroHaNbHO 1eATeTbHOCTH aHallM3a, MaTeMaTH4YeCKOrO0 MOJEIUPOBAHUS
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JUIST HCCIIETOBaHHUS H pa3paboTku
MpoECCHOHANIBHBIX  3a7lad W IPOIIECCOB;
MPUMEHATh MaTeMaTHYeCKOe O0OecTieUeHHe
Npyd  MOACIMPOBAHWU  TPUKIAAHBIX U
WH()OPMAITMOHHBIX MTPOIIECCOB.

HMOIIK-1.3. Bnageer MeTomaMu COCTaBICHUS
MaTeMaTHUYECKUX MOJENIEH U peleHus 3a1a4
JIMHEHHOT 0 M HEJTUHECHHOTO

IIPOrpaMMHUPOBAHUS.

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JuctunnuHa OTHOCHUTCS K oOsi3aTtenbHOM dactu Onoka bl: Moayne «Martematuyeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUTHHBDY.
Jucnunnuza 6a3upyeTcst Ha CIIeayIoIIeH, MpOHAeHHOW TUCIUTLTAHE:
- TUHEeHas anredpa.
Jucnunnuaa « MaTeMaTHYecKui aHaIM3)» JJOTUYECKH CBA3aHa C TIOCISYOIIMMU TUCITATITHHAMU
B ocnosnoii wacmu:
. Jluckpemuule cmpyKmypvl U KOMIbIOMUHS,
. Ocnoswl UKT;
OcCHOB8bL NPOSPAMMUPOBAHUSL.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:

. Cmamucmuyeckue mMemoovl 8e6-aHaTUMUKU,
. Aneopummbl u cmpyKmypol OAHHbIX
. Mamemamuyeckue memoovl ananuza OAHHbIX.

3. CTpyKkTypa U copepKaHue IUCHUIINMHBI

OO0mas TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIISAET 4 3a4eTHBIC eAMHUIHI -144 gaca.

4.1. 3.1. Buabl y4eOHOi#i padoThI U TPYA0EMKOCTH
. KonunuectBo
n/n Buj yueOHoit padoThl YACOB Cemectp 2
AyaUTOpHBbIE 3aHATHSA 72 72
B Tom uncne:
Jlexkuun 18 18
1.
CemuHapcKue/MpaKTHIECKUE 3aHITHS 54 54
2.
JlaGopaTopHbie 3aHITHS - -
CamocTrosiTeibHass padoTa 72 72
IIpomMexkyTOUYHASI aTTEeCTAIIASA
JK3aMEH C) C)
HTroro 144 144




3.2. TemaTn4yeckuil MIaH N3y4YeHUs JUCHUILIMHBI

Pa3smemién B npunoxxenuu 1 x pabodeii mporpamme.

3.3. Coaepxxanue pa3aejaoB JUCHUIINHbBI

BBenenue

[Ipenmer, 3anaun u copepkanue JUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHSI JUCLUIUINHBL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOATOTOBKe OakanaBpa, CBSA3b C IPYTMMHU AUCHUILIIHHAMU.

Pa3nea 1. luddepennnanbHoe ucuucjienne GyHKuuii 0HOH nepeMeHHOi

Tema 1. Yucnosas nocnenoBaTenbHOCTh. [Ipenen uncinoBoil nocieqoBaTeaIbHOCTH U €r0
cBorictBa. dynknus. [Toctpoenne rpadukoB pyukmuit. [Ipenen pynkuuu. OCHOBHBIE TEOPEMBI O
npeznenax Gyunkiun. [lepsoiii u BTopoii 3ameuaTenbHble peaensl. CpaBHEHHE O0ECKOHEYHO MabIX
1 OECKOHEYHO OOJIBIINX BEJIUYUH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEIUYUHBI.

Tema 2. HenpepbIBHOCTH (DYHKLIMI B TOUKE U HA IPOMEXKYTKE, TOUKH pa3pbiBa (GyHKIINH,
uX Kinaccudukanus. ACUMITOTH rpaduka QyHKIINN, UX KIacCUPUKAIIHS.

Tema 3. IIpousBoanas pynkiun. I'eomerpuueckuit u GuU3NMYECKUt CMBICT TPOU3BOTHOM.
[IpaBuna nquddepennupoBanus U GopMyIIbl BEIYUCICHHUS TPOU3BOAHBIX. TabunIia Mpon3BOIHBIX
OCHOBHBIX DJJIEMEHTapHbIX (QyHKIUH. BpluricieHue mMNpou3BOMHBIX (QYHKIUH, 3alaHHBIX
pa3IUYHBIM 00pa3oM.

Huddepenunan. [IpousBoansie U quddepeHramsp BHICIIUX MOpaakoB. [Ipubnmxennsle
BBIYHCIICHHSI C TIOMOIIBIO TudPepeHnnanos.

Tema 4. IlpaBwio Jlonurans. ®opmyna Telinopa. PackpeiTue HeompeneneHHOCTEN
paznmuuHOTO THUMA. Pa3jokeHHe OCHOBHBIX JJIEMEHTApHBIX (GyHKIMA mo ¢opmyne Teitnopa.
[TpubnuxeHHbIe BEIYUCIICHUS C TOMOIIBIO Gpopmynsl Teitnopa.

Tema 5. OcHoBHble Teopembl nudpepeHIInanbLHOT0 HUCYUCICHHS. MOHOTOHHOCTH
¢yHKunu, 3kcTpeMmymMbl HeoOXoauMble M JOCTATOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyMa. HMccnemoBanme BhITyKIOCTH Tpaduka (yHkmnuu. Touku meperunda rpaduka
byHKIMN.

O6mas cxema uccinenoBanus GyHKIIMU U ocTpoeHus ee rpaduka. CBoicTBa (yHKIHH,
HeTIpephIBHBIX Ha oTpe3ke. Hanbomnbiee 1 HauMeHbliee 3Ha4eHUs (PYHKIUU Ha OTPE3Ke.

Pa3nea 2. IludgdepennnanbHoe ncuucaeHue GyHKINi HeCKOJIbBKUX NepeMEeHHbIX

Tema 1. @yHKIIUU HECKOJIBKUX NEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojHble. [lonublil nuddepennman. [Ipou3BosiHbIE CIOXHOM (DYHKIUM HECKOJIBKHUX
nepeMeHHbIX. YacTHbie pon3BoaHbIe U Auddepernnans Beiciux nopsakos. Teopema IlIBapra.

Tema 2. [IpousBonHas no Hanpasnenuro. I'panuent. KacarenbHas k kpuBoil. KacarenbHas
IUIOCKOCTh M HOpMaJib K NoBepxHOcTU. Dopmyina Teitnopa. DkcTpeMyM (PyHKLINN HECKOJIBKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS IKCTPEMYMa.

Pa3nen 3. UnTerpanbHoe HCHUCIEeHHE

Tema 1. IlepBooOpa3nas. Teopema CylIeCTBOBaHUSI HEONPEIEIEHHOIO HHTErpaa.
Heonpenenennslit uHTErpan u ero cBoiicTBa. Tabiniia HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHKuui. MeTo HenocpeCTBEHHOTO MHTETPUPOBAHUS.

MeToapl HMHTErpupOBaHUS C IOMOUIbIO 3aMEHbl IEPEMEHHOW, IOJBEJCHHEM IOJ 3HaK
muddepennmana. MeTon HHTErpUPOBAHUS 110 YACTSM.

WuTerpupoBanue paroHaIbHBIX Jpo0ei, HHTETPHPOBAHNE HEKOTOPHIX BUOB UPPAIIHOHAITBEHBIX
U TPUTOHOMETPHUECKUX (YHKIIMH.



Tema 2. 3agauun, NpUBOAAIINE K MOHATHIO ONPENEIEHHOr0 MHTerpana. OnpeneneHHbId

MHTErpaj, €ro CBOWMCTBA. YCJOBUS HHTETPUPYEMOCTU. MHTerpan ¢ mepeMeHHbIM MpEeaeIomM
uHterpupoBanus. @opmyna Heiotona — JleitOHuna. 3ameHa NHEepeMEHHOW B OIpeNeJIeHHOM
UHTErpae.

[IpuioxkeHus OIpeneIeHHOIO0 MHTErpajga B T€OMETPUM M MEXAHUKE (BBIYHUCICHHE

TIOMAEH TUIOCKUX (DHUTYD, JUTHHBI KPUBOU, 0O HEMOB.

Tema 3. HecoOcCTBeHHBIE WHTETpalibl MEPBOTO U BTOPOTO poja (Mo OECKOHEUHOMY

MPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOWUCTBA.

Tema 4. 3agaun, npUBOJAIIME K KPAaTHBIM UHTErpajiaM. J[BOMHONW U TPOWHOMN UHTErpabl,

uX cBoMcTBa. [IpaBuia BEIYMCIEHUS TBOMHBIX HHTETPAJIOB.

3.4. TemaTnka NnpakTHYeCKHX 3AHATHUH 10 AUCHUIINHE
«MaTemMaTHYeCKHH aHAJIHU3»

Ne Tema 3ausTus

n/m

1 Paznen 1. DiieMeHTBI MaTeMaTH4Y€CKOI0 AaHAJIN3A.

YucnoBast nocnenoBarenbHOCTb. [Ipenen YUCIIOBOM NOCIENOBAaTENbHOCTH U €r0
cBoiictBa. [IpaBuna npenenbHoro nepexona. @yukuus. Ilpenen ynkuunu. Teopemsl o
npenenax GyHkumu. [lepBolii M BTOpOil 3aMedaTenbHble MPeaeibl.

2 CpaBHEeHHE OCCKOHEYHO MalbIX W OECKOHEYHO OOJIBIINX BEIWYWH. DKBHBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYUHBI.

3 PackpbITHe HEONIpEIETEHHOCTEN pa3InyHOrO THUIIA

4 HenpepbIBHOCTH QyHKIIMI B TOUKE U Ha MpOMEXyTKe. OJJHOCTOPOHHHE Mpeaesibl. ToUKu
paspbiBa pyHkiuu. [TpumMeps! pemenus 3a1au

5 [MpousBonnas ¢ynkmun. IlpaBuma muddepenumpoBanust U (GOpMyIIBI BBIYUCICHUS
pou3BOIHBIX. TexHuka nupdepeHuupoBaHus

6 HuddepernuupoBanne  oOpaTHBIX  (QYHKUWH, (QYHKOWH, 3aJaHHBIX  HESBHO,
napaMeTpuuecKy, Jiorapudpmuueckoe 1udpepeHpoBaHme

7 Huddepennman. [eomerpuueckuit cmbicn  nuddepennuana. IlpousBogHbie U
muddepeHnransl  BBICHIMX MOPSAKOB. [IpHOIMKEHHBIE BBIYMCICHHS C TOMOLIBIO
T hepeHITNATIOB.

8 [IpaBuno Jlonurana. @opmyna Teinopa. PackpsiTie HEONPENEIEHHOCTEN PA3IUYHOTO
tuna. Pa3no)keHusi OCHOBHBIX 2JIEMEHTapHBIX PYHKIHWH 1o ¢opmyse MakiopeHa.

9 [TpubnnkeHHbIe BEIYUCIIEHHS ¢ ToMomIbio hopmydsl Tenopa.

10 | Tlomnoe uccnenoBanue GyHKIMI 1 moctpoeHue rpadukos. [Ipumepsl

11 | ITonnoe uccnenoBanue GyHKIMHA U mocTpoeHue rpadukos. [Ipumeps! (Ipo1omKeHue)
CamocrositenpHas padora Nel Ha cemuHape 1Mo GyHKIUSIM OJTHON MEPEeMEHHOU

12 | Paznen 2. DyHKUMU HECKOJbKHMX MNepeMeHHbIX. JIMHUM W TIOBEPXHOCTH YPOBHS.
YacTtHble pou3BoAHbIE U AU depeHInan nepBoro nopsaKa.

13 | Ionnsni muddepennman. IlpousBogusie cnoxuoi QyHKuu. [IponsBognas GyHKImH,
3aJJaHHOI HesBHO. YacTHble MpOu3BOAHBIE M UG (depeHIuaNbl BbICIIUX HOPSIKOB.
Teopema [lIBapua.

14 | ITpousBojHas o HanpasJeHUIO. [’ panueHT.

15 | DkcTpeMyM QPYHKITMN HECKOJIBKUX IMEpEMEHHBIX. HeoOXxoaumbIe 1 TOCTaTOYHBIC YCIOBHS
IKCTpPEMYyMa.

16 | CamocTosiTesibHasi padora Ne 2 Ha cemMuHape N0 (YHKUMSAM HECKOJbKHX
nepeMeHHBbIX

17 | Pa3gea 3. UnTerpajibHOE HCUMCIEHHE

[TepBooOpasznas.  HeompeneneHHblii  WHTETpall U €ro  cBoiicTBa.  Meton
HEIMOCPENCTBEHHOIO MHTETPUPOBAHUSL.
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18

HNHTerpupoBanue ¢ TMOMOILIBIO 3aMEHbl IEPEMEHHOM, NOABEACHHUEM IO 3HAK
muddepennmana. MeToa HHTErpUPOBAHMSI IO YACTSIM

19 | UnTerpupoBanue palMOHAIBHBIX JIpO0€il, MHTErpUpPOBAHME HEKOTOPBHIX BHJIOB
UpPpalMOHATIBHBIX (PYHKIMH

20 | MHTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKIIMH.

21 | BoluncneHue omnpeleneHHbIX HHTerpainoB mo (opmyne Hprorona-JleliOHuna. 3amena
NIEPEMEHHON ¥ MHTEIPUPOBAHUE 10 YACTSIM B OIIPEIEICHHOM HHTErpalie.

22 | IlpunokeHHs ONPENENIEHHOr0 HHTErpajga B T€OMETPUM U MEXaHUKE (BBIUMCIIEHUE
ionaied IOCKUX GUryp, AJIMHBI KPUBOK).

23 | IlpunoxkeHusi ONpeNeIeHHOr0 HHTerpajda B TEOMETPUUM M MEXaHHUKE (BBIUMCICHUE
00BEMOB, TIJI0IAIeH TOBEPXHOCTH).

24 | HecoOcTBEHHbBIE HHTETPAIIBI IEPBOTO U BTOPOTO POJId, UX BHIYHMCIICHHUE.

25 | 3agauu, TpUBOIAIIME K KpaTHbIM HMHTErpajiaM. BbeluucieHue IBOWHBIX HHTETPaJiOB
CBEJICHMEM K IIOBTOPHBIM. 3aJaul Ha U3MEHEHUE MOpsiiKa NHTErPUPOBAHUS B IBOMHOM
UHTETpaje

26 | 'eomerpuueckne u (QHU3MUECKUE NPUIOKECHUS KpPAaTHBIX HMHTETPAJIOB, TPUMEPHI
BBIYHCIICHUS.

27 | KoHTpoJpHOE TECTUPOBAHUE 10 KYPCY.

S. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecIeYeHne

5.1. HopmartuBHbie 10kyMeHTHI H 'OCThI

®denepanbHbIit 3ak0H 0T 29 aexadps 2012 roma Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Oenepaunn» (C IBMEHEHHUSIMU U IOTIOJIHEHUSIMU );

®denepanbHbIN TOCY1apCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BHICIIIETO 00Pa30BaHUS -
OakanaBpuart 1o HarpasiaeHuo noarotoBku 09.03.01 MudpopmaTuka u BEIYUCIUTEIbHAS
TEeXHUKa, yTBepkaeHHbIN [Ipukazom MunuctepcTBa oOpazoBanus u Hayku PO ot 19
centsops 2017 r. N 929 "O6 yrBepxkaennu enepansHoro... Penakmus ¢ nsmeneHusmMu N
1456 ot 26.11.2020

[Tpuka3z Munucrepcta odpazoBanus u Hayku PO ot 05 anpens 2017 r. Ne 301 «O6
yTrBepxkaeHun [lopsiika opraHu3auy 1 OCyIECTBICHHUS 00pa30BaTEIbHOM 1€ATEILHOCTH IO
00pa3oBaTeNbHBIM POTrpaMMaM BBICIIET0 00pa30BaHMs — IporpaMMamM OakKaiaBpHara,
porpaMMamM CHeruaguTeTa, IporpaMMaM MarucTpaTyphl;

[Topsitokx mpoBeIeH s TOCYAapCTBEHHOW UTOTOBOM aTTECTAIMH IO 00pa30BaTEIHHBIM
porpaMMam BhIcIIero o0pa3zoBaHus — IporpaMMaM OakaiaBpuaTa, IporpaMMam
CIEIMAIMTETa U TPOrPaMMaM MarucTpaTyphbl, yTBEPKICHHBIN MpuKa3oM MUHOOpHAYyKH
Poccuut ot 29 urons 2015 r. Ne 636;

[TonoxxeHne o MpakTUYECKON MOATOTOBKE 00YUAIOIIUXCSl, YTBEPKACHHOE IPUKA30M
MuHucTepcTBa HayKH U BhICIIETO 00pazoBanus Poccuiickoit deaepannn 1 MUHHCTEpCTBA
npocemeHust Poccuiickoit @enepannu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOM NeITeNbHOCTH U cephl MPopeCCHOHATFHON AEATENbHOCTH, B
KOTOPBIX BBITYCKHUKH, OCBOUBILIKE MpOTrpamMmy OakanaBpuara (J1ajee - BIITYCKHUKH), MOTYT
OCYILECTBIIATH MPO(PECCHOHATBHYIO 1€ATEIBHOCTB!

06 CBs13b, HHGOPMAIIMOHHBIE 1 KOMMYHHUKAIIMOHHBIEC TEXHOJOTHH (B cepe
POEKTHPOBAHUS, pa3pabOTKU, BHEIPEHUS U SKCIUTyaTalluu CPEICTB BRIYUCIUTEIHHON
TEXHUKHU U UH()OPMALIMOHHBIX CUCTEM, YIIPABJICHUS UX KU3HEHHBIM LIUKIJIOM)
AxaneMuuyecKuil yueOHbIH Iu1aH 1o HanpasieHuto noarotosku: 09.03.01 Mudopmartuka u
BBIYMCIUTENbHAS TexHuKa. [Ipoduns: Bed Texnomorun. ®opma o0yuenus — ounas. 2023.
Marpuia pacupeneneHus KOMIETCHIUN




5.2. OcHoBHas JuTEpaTypa

®uxtenronsl [.M. OcHOBBI MaTeMaTHYECKOTO aHaN3a: y4eOHUK /71 BY30B, 15-¢ u3n.,
ctep. CIIO, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl .M. OcHOBBI MaTeMaTUYECKOI0 aHaIu3a: y4eOHHK JUIs By30B, 14-e u3n.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc matematuueckoro ananuza. T.1. Jluddepennumansnoe u
MHTETPAJIbHOE MCUMCICHUS (DYHKIMA OJHON mepeMeHHOW. Psapl: Y4eOHUK [DIeKTpOHHBIN
pecypc]: yueb. - OnexTpoH. naH. - Mocksa: ®usmatnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ 3kpaHa. |

5.3. JlomoJiHUTebHAs JUTEPATypa

IMuckynoB H. C. uddepenunanbnoe W MHTErpalbHOE HCUMUCICHUS OIS BTY30B. B 2-x
toMax. M.: Unrterpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHUKH I TEXHUYECKHX BBICIIMX Y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MI'T1Y, 2012.
400 k3.

Kpatkuii Kypc BbICIIEH MaTeMaTHUKH [DJIEKTPOHHBIN pecypc]: y4ebd. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.]

Byrpos 4.C., Hukonsckuit C.M. Beiciias maremaTnka: y4eOHHK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucumciaeHne (QyHKUUH OMHOM M HECKOJNBKUX MEpEeMEHHbIX. Teopus moisi:
METOJMYECKUE YKa3aHWs W BapUaHThl pacyeTHo-rpadudeckux padot // bomynor M.A.,
bopoauna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMUW», 2009.
Maremarnueckuii ananus. Teopus npenenoB u audepeHnnanTbHOe HCUUCIEHNE: OCHOBHBIS
MOJIOKEHUS TEOPHH, METOANYECKHE yKa3aHHUs U BapUaHTHI pacueTHO-rpaduueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,

2009.

5.4. DaexkTpoHHBIEe 00pa3oBaTeIbHbIE PeCypChl

[IpoBeneHue 3aHATHIA M aTTECTAllMl BO3MOXKHO B JUCTAHLIIMOHHOM (opMare ¢ MPUMEHEHUEM
CHUCTEMBI TuCTaHIMOHHOTO 00yueHus yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii «MaTeMaTHKay 3EKTPOHHBIX 00pazoBaTeNnbHBIX pecypcoB (DOP) nmo Bcem paszpenam

IPOrpaMMBbI:

OIeMEHTHl MaTeMaTHIECCKOTO
aHajJIn3a

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

HNuTerpanbHOe HCUHUCIEHUE
(GyHKUMHA OTHON EepEeMEHHOM

https://online.mospolytech.ru/local/crw/course.php?id=378

Huddepennmansaoe
UCYHUCIICHNE (PYHKIUH
HECKOJIBKHX MEPEMEHHBIX

https://online.mospolytech.ru/local/crw/course.php?id=336

JlonoHUTEIbHBIC TJIaBbI
MaTeMaTHYECKOT0 aHaJIn3a

https://online.mospolytech.ru/course/view.php?1d=3592

Pa3pabotannbsie DOP BKII04aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Mopsimox mpoBeneHus pabOT B TUCTAHIIMOHHOM (opMaTe yCTAHABIWBACTCS OTIEIBHBIMH
pacropsKeHUsMU TPOpPEeKTopa Mo yueOHOH padoTe W/HWIM LEHTPOM YyueOHO-METOIUYECKOil

paboTHL.
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Kaxnplii cTymeHT obecrieyeH WHAMBHUAYATbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K 3JIEKTPOHHOMN
OUOJINOTEKE MOCKOBCKOIO IMOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT Y4YeOHO-METOJMYECKHE MaTephajibl B JJICKTPOHHOM BHJE,
IpeJICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «LleHTp MaTeMaTndeckoro oopa3oBaHuUsD
(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3nbie yaeOHO-METOAMYECKIE U MH(POPMAITMOHHBIC MaTepPHAaJIbl IPEACTABICHbI Ha CalTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHOOPMAITHOHHO-TEICKOMMYHHKAIIMOHHOM ceTn «VITHTepHET» ISt OCBOCHHUS
TUCITUTUTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3uoHHo€e ¥ CBOOOJTHO pacnpocrpansaeMoe nporpaMmmMHO¢

o0ecneuenne
Ne| HaumenoBanue | Paszpabotumk I1O JlocTyIHOCTB Ccpuika Ha Enuneblil peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUICKHX IIPOrpamMM IS
) CBOOOTHO OBM u B]] (npu Ham4mm)
pacrpocTpaHsemMoe
)
1 | Astra Linux | OOO JInneH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_i1d=9540
ACTPA" 36
2 [MoitOduc 00O "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'NN" 75
4.6. CoBpeMeHHbIe IpodecCHOHATBbHBIE 0a3bl JTAHHBIX U
UH(POPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
ITepeuens pecypcoB cetu UHTepHeT, A0CTYNHBIX VI OCBOCHUS AMCHUILINHBI:
HaumenoBanmue Ccbuika Ha pecypc JocTynHoCTh
NHdopManHOHHO-CIIPABOYHBIE CHCTEMBbI
. HocTtynHa B cetn
Stack Overflow }rﬁp si/stackoverflow.co HuTepHer 6e3
OTpaHUYECHUHN
Wudopmannonnsie pecypesl Cetu )
http:// www.consultant.ru | JoctymHo
Koncynbrantlimroc
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[Topran ®enepanbHbIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetu
HNuTtepHet 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | loctynHa B cetu
ru/ WHuTepreT 6e3
OTpaHUYECHUMN

IIpodeccuonanbHbie 6a3bl JAHHBIX

baza nanubix HayqHOU http://www.elibrary.ru HoctymHo
3JIEKTPOHHON OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | octynHo

noJITeMaTHIecKkas peepaTuBHO-
oubnunorpaduueckas u
HayKOMETpUYECKast
(bubnuomeTpuyeckas) 6a3a qTaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI

MarepunanpHO — TeXHHYECKast 0a3a yHUBEpCHTETa 00ECIIeYnBaCT MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIWJIAM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
HCIIOJIB3YET YUeOHBIC ayUTOPUHU U3 0011ero (GOH/Ia YHUBEPCUTETA.

I[Ipu HeoOXoaMMOCTH MJIi TPOBEACHUS HMHTEPAKTUBHBIX MNPAKTUYECKUX 3aHATHN
UCTIONB3YIOTCS] KOMITBIOTEPHBIE KJIACCHI YHUBEPCHUTETA.

6. MeToanueckue peKOMeHAalMU

6.1. Meroauyeckne peKOMeHAalUH /I MPENoAaBaTeJIs
10 OPpraHU3aluu 00yYeHust

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAHHUE CTYAEHTOB Ha TO, YTO NMPAKTUYECKU BECH
U3yyaeMblil UMM MaTepHai He TpeOyeT Kakor-JIn00 crenuaabHOH (JI0MOJIHUTENbHON ) HOATOTOBKU
U BIIOJIHE MOXET OBITh YCIEIIHO HW3y4YeH, €CIM CTYACHThl OyAyT IMocemarb 3aHATHA,
CBOEBPEMEHHO BBINOIHATh JOMAILIHHUE 33JaHUs ¥ OJIb30BATHCSA (IIPH HEOOXOIUMOCTH) CUCTEMON
IUTAHOBBIX KOHCYJIbTALIMI B TEUEHUE KaKJ0T0 ceMecTpa. Bomenmnime B Kypc MaTaHalIn3a pa3ieibl
ABIIAIOTCA KJIIACCUYECKUMHU, B TO XK€ BPEMs OHU IPAKTHYECKH OPUEHTUPOBAHBI, TAK KaK MUMEIOT
HIMPOKOE PacHpOCTPAHEHHUE UIsl PELICHHs Pa3HOro poja 3ajad BHYTPU CAaMOM MaTEMAaTHUKH U
IIPUKJIAIHBIX 3a7a4d. X 0CBOGHHE IOMOXKET CTyIEHTaM JIOTHYECKH BEPHO, aPIYMEHTHUPOBAHO U
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SICHO CTPOUTH YCTHYIO M IHMCBMEHHYIO pe€db, YCIICIIHO IPUMEHSATh HAKOILJICHHBIC 3HAHUS B
npohecCuOHaTBbHOM NeSTEIbHOCTH.

HeoGxonuMo ¢ caMoro Havaja 3aHSATHH PEKOMEHIOBaTh CTYJCHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATYPY, a B KOHLE CEMECTpPa JaTh CIIMUCOK BOMPOCOB JUIsl OATOTOBKU K
DK3aMEHY.

Ha nepBoM 3aHATHHN N0 JUCHMILTUHE CleAyeT 0053aTeIbHO MPOUH(OPMUPOBATD
CTYJICHTOB O BUJIE€ U (hOpMax TEKYIIEH 1 MPOMEKYTOYHON aTTeCTallMii 0 JUCIHUILTUHE, CPOKaX
UX MPOBEJICHNUS, YCIOBUIX JOMYyCKa K MPOMEKYTOYHON aTTECTAllMU, IPUMEHSAEMBIX BUIAX
IIPOMEKYTOYHOI'O KOHTPOJIA.

N3noxeHne TeOpeTHUECKOro MaTepHualia JOJKHO CONPOBOXKIATHCSA WIUTFOCTPATUBHBIMHU
npUMepaMu, TIIATEILHO OTOOPAaHHBIMH MpEnoaBaTeieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJIKM TpU PEHICHUH 3aJa4d HE OTBJICKAJIM OT TIJIABHOTO: OCMBICICHHUS HJIEH U CYTH
IpUMEHsEMbIX MeTon0B. ClelyeT Bceraa yKas3blBaTh IPHUMEPbl IMPAKTHYECKOIO NPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U Gopmy.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHbI MIPEMOIaBaTeNIEeM TaKUM 00pa3oM,
YyTOOBl OCTaBAJOCh BpeMs Ha MEPUOJUYECKOE BBIIIOJHEHUE CTYJEHTaMH HEOOJbIION
CaMOCTOSITENIbHOW PabOThI B Ay JTUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOTO MaTepHara.

[IpenonaBaTenb, BeAyUIMIl MpPaKTUYECKHE 3aHATHUS, JOHKEH COIIACOBBIBaTH Yy4eOHO-
TEMaTUYECKHU TUIaH 3aHATUH C IEKTOPOM, UCIIOTIb30BaTh €ANHYIO CUCTEMY 0003HAYCHUH.

[IpenomaBaTento ciemyeT J0OMBATHCS CHUCTEMAaTUYECKOW HEMPEPBHIBHOW  PabOTHI
CTYZCHTOB B TE€YCHHE CEMECTPa, HEOOXOAUMO BBISBISTH CUIIBHBIX CTYACHTOB M MPHUBIEKATh UX K
Hay4YHOU paboTe, K y4acTHUIO B pa3HOTO poja OJIMMITHAJaX U KOHKYpCax.

CTyneHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh IPENOJaBaTelsl B JAOCTH)KEHHUU
KOHEYHOTI'0 pe3yibTara: B IpuoOpeTeHHH 00y4aroIUMUCS IPOYHBIX 3HAaHUN, YMEHUH U BlaleHUs
HAKOIJICHHOM nH(popManueit 171l pereHus 3a/1a4 B IpopeCcCUOHATBHOMN e TeTbHOCTH.

6.1.1. O0pa3oBaTebHbIC TEXHOJIOTHH

[IpoBenenue 3aHATHII U aTTecTalMii BO3MOXKHO B JUCTAaHIIMOHHOM (dopmare C
MPUMEHEHUEM CHUCTEMBI AUCTaHIIMOHHOrOo oOydeHusi yHuBepcutera (CIO-LMS) na ocHoBe
pa3paboTaHHbIX Kadeapoil «MareMaTuka» IEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo
BCEM pazziesiaM mporpammel (cM. 1. 4.4).

[Mopsmox mpoBeneHus: paboT B IUCTAHIIMOHHOM (hopMaTe yCTaHABIUBACTCSA OTACIbHBIMU
PaCTIOPSKCHHSIME  TIPOPEKTOpa 10 y4eOHOW paboTe W/WiIM IECHTPOM Y4eOHO-METOIUYCCKOM
paboThL.

6.2. MeToauyeckue yKazaHus JJIs1 00y4aOUIUXCHA 10 OCBOCHUIO
AUCHMILIAHBI

Paznen 1: nudppepenunanbHoe ucuncjieHne GyHKuui 0JHOM NepeMeHHO

[Tpu u3yuenun nudhepeHImaiIbHOTO HCUUCICHUS PYHKITUN OHOM IEpeMEeHHOM oOpaTHTe
BHUMAaHHC HA IMMOHATHUC PCACIIa (I)yHKLII/II/I B TOUYKE N MCETOAbI €0 BHIYHNCIICHUS. Hpeﬂen — OJJHO U3
OCHOBHBIX TIOHSITHIA MaTeMaTHYECKOro aHanu3a. [Ipu BBIYHMCICHUU TpenesioB QYyHKIMH HAJIO,

NpPEKIEe BCEro, BBICHUTH XapaKTep HEOMpPEeeICHHOCTH 0 oo . UtoOb1
OBJIaJICTh TEXHUKOW pEeIIeHMs 3a]]a4 Ha BBIUYMCIICHHUE MPEeSIOB, HAJ0 3HATh JBa 3aMeyaTelIbHbIX
npenena, TabIuIly SKBUBAJICHTHBIX OECKOHEUHO MAJIBbIX, MPaBWIIO JlomuTans, pa3TudHbIe IPUEMbI
PAcKpBITUSI HEOMNpPENEIeHHOCTE B 3aBUCHMOCTH OT BUAAa (YHKUMH U PEUIUTh JOCTATOYHO
0OJIBIIIOE KOJIMYECTBO 3a]1a4.
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[Ipu u3ydeHnu TeM, MOCBSIICHHBIX MPOM3BOIHONW W HuddepeHnrany (QpyHKIUH, HAI0
OCMBICIIMTh UX T€OMETPUYECKUIA CMBICII, TIOHUMATh pa3inyue MeKAy HUMU (quddepeHunan - 3To
TJIaBHAs JIMHEHHAs 4acTh NpupamieHus QyHkuuu). TBepao 3HaTh (Kak TaOIUIly YMHOKEHHS)
dbopmynel  auddepeHIUpOBaHUS ~ OCHOBHBIX  JJIGMEHTApHBIX  (QYHKIMH ©  TpaBuja
muddepeHpoBanus (Bce, KOHEUHO, HO OCOOCHHO MpaBWiIO Au(p(epeHInpoBaHMs CI0XKHOM
byHKINN).

OOpaTuTe BHUMaHKE TaKke Ha 0cobeHHOCTH auddepeHunpoBaHus GyHKIIUI, 3a1aHHBIX
B HESIBHOW (popMe, mapaMeTpHIeCKH, Ha prueM Jorapudmudeckoro nuddepeHImpoBaHms.

Crnenyer 4YeTko 3HaTh M YMETh MPHMEHSATh aJNTOPUTM HCCIEAOBaHUS (QYyHKIMA u
MOCTPOEHUS TpaUKOB: ONPEEICHIE TOUEK pa3phiBa (M UX KJIacCU(PHUKAIINIO), aCUMIITOT Ipaduka
(BepTHKAIbHOW, HAKJIOHHOW, TOPU3OHTAIBHON), HEOOXOAWMBIE M JOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH (PyHKIIMH, CYIIECTBOBAHMSI JIOKAJIbHOI'O HKCTPEMYMA, IPOMEKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKITMH U TOYEK meperuoa.

Paznen 2: nudpPepenumnanbHoe ucunciaeHne GyHKIU HECKOJbKHX MePeMeHHbIX

[Ipn u3ydeHuu HaHHOTO pasfena oOpaTuTe BHUMAHUE Ha TO, 4YTO (YHKUUS JBYX
MIEPEMEHHBIX MMEET HATJSAIHBIA T€OMETPUYECKUN CMBICI — 3TO MOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMBICTUTH TMOHSTHS YaCTHBIX MPOU3BOAHBIX W MONHOTO auddepeHimana u
OCOOCHHOCTh HMX BBIUMCJICHMSI, OBJIAJETh TEXHUKON BBIYUCICHUS MPOU3BOJIHBIX OT CIOXKHOU
(GYHKIIUM HECKONBKHX TMEepeMeHHbIX. CreayeT oOpaTuTh BHHUMAaHHE Ha TO, YTO IJIS (YyHKIUU

z=1z(x,y) CMEIlIaHHbIE YacTHbIE NPOM3BOJHBIC BTOPOTO MOPSAJKAa pPaBHBl MEXIY COOOM:

0%z 3 0%z

Oxdy  Qyox (teopema IlIBapiia), To ecth MOPSAOK TU(G HEepEeHINPOBAHKS HE IMEET 3HAUCHHSI.
JUyist QYHKIMH HECKOJBKUX MIEPEMEHHBIX CKOPOCTh H3MEHEHHUSI (PYHKIIUH B TIPOU3BOJILHOM
HANpaBJICHUU XapaKTePU3yeTCsi MPOU3BOJHON [0 HAINPABICHHIO, a HAUOOJbIIAs CKOPOCThH
M3MeHeHHsT DYHKIMU OyIeT B HAIPABJICHUH BEKTOPA TPAIMEHTA.
Criemyer oOpaTuTh B 3TOW TeMe BHHMAaHHE Ha HEOOXOJMMOE M JOCTATOYHOE YCIIOBUSI
CYILIECTBOBAHUS IKCTPEMyMa (DYHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

Pa3jen 3: uHTerpajibHOE NCUMCICHUE

B wuHTerpasibHOM HMCYHMCICHMM peliaeTcs 3ajada, oOpaTHOM TOH, KoTopas
paccMarpuBanack B tuddepeHmaiIbHOM HCYUCICHIN: HEO0X0IMMO HAUTH 1Tl JaHHOUW (DYHKITUH

J(x) Takyr (YHKIHIO, IPOU3BOIHASI OT KOTOPOil ObuTa OB paBHA 3amaHHON. IHTErprpoBaHue
(GYHKIMN — JOCTAaTOYHO CIIOHBIN pa3ien MaTeMaTUKH, OBJIAIETh KOTOPHIM MOYKHO TOJBKO, €CITN
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano TBepno 3HaTh TaOMUIly WHTETPajiOB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIIHIA,
OCHOBHBIC METOJbl HHTETPUPOBAHUA (3aMeHa IIEPEMEHHOH, MOABEIEHHE TOJ 3HaK
muddepeHnrana, HMHTETPUPOBAHHE MO YacTSAM, IPUEMbl BBIUMCICHUS HHTETPajioB  OT
panoHAIBHBIX APOOEH, OT Pa3HOTO TUTIA TPUTOHOMETPHUECKUX (PYHKITHI).

Hano ocMbICIUTE €IMHCTBO MOAXOJAa K TIOCTPOEHHUIO OIPEAEICHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHUE HEKOTOPOI MHTErpabHOM CyMMBI
U IIPEIEIIbHBIN IIEPEXO.

3HaTh TE€OMETPUYECKHH CMBICI U OCHOBHYI (OPMYJIy BBIUMCICHHS ONpPEAEICHHBIX
uHTerpanoB — popmyny Heiotona — JleliOHMIIA, TeoMeTprUecKUe U (PU3HUECKUE MPUTOKECHHUS
OINpE/ICNIEHHBIX U KPaTHBIX MHTErPajoB, YMETh HaXOAWUThH IJIOLIAAb IUIOCKOW (PUTypHI, JUIHMHY
KPHUBOH, 00BEM M IUIOIIA/b TOBEPXHOCTH TEJ BPALLCHHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB
13



@DOoH/I OIICHOUHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMme M BKIIIOYAET
pa3nens:

1. MeToibl KOHTPOJIS M OIICHUBAHUSI PE3yIbTATOB OOYUICHUSI.
2. lllkana u KpUTEpUHU OLICHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
3. OueHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexxyTouHast aTTecTalysl.
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Ilpunoscenue 1

TemaTHyeCKHH MJIaH AUCIHUIIINHBI «MaTeMaTH4YeCKHH aHAJIN3) 1O HaNpaBJCHHUIO ITOJITOTOBKH

09.03.01 «MudopmaTHKa ¥ BLIYHCJIANTEIbHAS TEXHUKA)

Ipodpunas «Bebd TexHOITOrMM»

(0akanaBp)

®opma 00y4eHHUS - OUHASA
I'ox nadopa 2023/2024

Buabl yueOHoit padoThl,

Bunni camocTosATe ILHOM

DopMbl
BKJIIOYAsl CAMOCTOSAITEJIbHYI0 paGoThI arTecTan
Cenm | Henmeus padoTy CTy1eHTOB,
Ne CTy/eHTOoB nu
Paznen €CT | Cemecrp U TPYI0EMKOCTb B 4acax
n/n p a
Ped
K.P | KII | PT
JI | II/C | JIa6 | CPC | KCP p | P2 Kp | 9 3
T
Bropoii cemecTp
Paznen 1. {uddepenunanbHoe
HCYHUCIeHHe (PYHKIUH OHOM
nepemMeHHou. Yuciosas
1.1 | mocnenoBarenbHOCTS. [Ipenen 2 1 2 2 4 +

YHCIIOBOM MOCIE10BATEILHOCTH U €T0
cBoricTBa. [IpaBuna npenenbHOro

nepexona. Oyunkuus. [penen Gpynkuun.

Teopemsl 0 npenenax QyHKIUH.
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Boiaaua saganuii PI'P Ne 1 o
MATEeMATHYeCKOMY aAHAJIU3Y.

1.2

IlepBblli M BTOpPOM 3aMedyaTesIbHBIC
npenensl.  beckoHEeYyHO — Malble U
OCCKOHEYHO  OOJbIINE  BEJIUYUHEL
OKBUBAJCHTHBIC OCCKOHECYHO MaJIbIe
BEJIUYHHEI. PackpsiTue
HEONPEeIeIEHHOCTEH pa3HOTO THIIA.

1.3

HenpepbIBHOCTH (yHKLIMI B TOYKE U Ha
MPOMEKYTKE. OIIHOCTOPOHHUE
npenensl. Touku pazpbiBa PyHKIUH, UX
KJIaCCHU(UKAIIHSI.

1.4

IIponsBogHas GyHKIMH.
['eomerpuueckuii. ©U  MEXaHUYECKUU
CMBICTI IIPOU3BOJHOMN. IIpaBuna
i GepeHIIUPOBAHUS | hopMyITBI
BBIUMCIICHUSI TPOU3BOAHBIX. Tabiuua
MIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHblX  QyHKuui. TexHuka
mddepeHnrpoBaHUSL

1.5

Huddepenuuan.  [IpousBomHble U
miuddepeHnransl  BBICHIMX  TOPSIKOB.
[TpubnkeHHbIC BBIYHCIICHUS c
MTOMONTBI0 AU HEPECHIIHATIOB.

1.6

[IpaBuno Jlonnrans. dopmyna
Teinopa. Paznoxenuss OCHOBHBIX
aJIeMEHTapHBIX (QYHKIMHA 10 (hopmyie
Teitnopa. [IpuOnmxeHHbIE BHIYUCICHUS
¢ nomoIpio popmyiner Teitnopa.
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1.7

OcHoBHbIE TEOPEMBI
i depeHnnanbHOTO UCUHUCIICHHUS.
MOHOTOHHOCTH (DYHKIIHH, YKCTPEMYMBI.
Heo0xonuMele U TOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJIbHOTO
AKCTpEMyMa. HccnenoBanue
BBITTYKJIOCTH Trpaduka GyHKIU. Touku
neperuoda.

1.8

OOmiast cxema McciaenoBaHusl (PyHKLIUU
u moctpoeHus ee rpaduka. CBolicTBa
(GyHKUMH, HETPEephIBHBIX Ha OTpE3Ke.
HauOonbinee 1 HauMeHblIee 3HAYEHUS
(GyHKIMU Ha OTpE3Ke.
CamocrositesibHast padora Nel Ha
ceMHHape 10 (YHKUUAM OJHOH
nepeMeHHOM

1.9

Paznen 2. @yHKHUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HenpepbeIBHOCTb. OCHOBHBIE CBOWCTBA
HEMpephIBHBIX  PyHKIMA.  YacTHbIC
npousBoHbIe. [TonHbri quddepennna.
Beigaua 3aganmii PI'P Ne 2 mo
(GYHKIMAM HECKOJIbKHX MEPEMEHHBIX

1.1

[IpousBogubie  CIOKHOW  (DYHKIHH
HECKOJIbKUX TIepeMEHHBIX. YacTHbIe
nmpou3BoAHble U auddepeHnnanb
BhICIIUX TopsiakoB. Teopema IlIBapia.
[TpousBoaHas o HaIPAaBIICHUIO.
I'pagueHT.

10
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1.1

OkcTpeMyM  (QYHKIHMH — HECKOJIBKHUX
MIEPEMEHHBIX. HeoOxonumeie u
JIOCTATOYHBIE YCIIOBHS OKCTPEMyMa.
CamocrositesibHasi paGora Ne2 Ha
ceMHHape Mo (PpyHKIUSIM HECKOJIbKHX
nepeMeHHbIX

11

1.1

Pa3nen 3. UnTerpasbHoe HcUucIeHHE
[TepBoobOpasnas. Heonpenenennsiit
UHTETpall U ero cmoiicTBa. Tabiuua
UHTETpajoB oT OCHOBHBIX
JJIEMEHTAapHBIX  QyHKIUH.  Meton
HENOCPEACTBEHHOTO UHTETPUPOBAHUS.
Boiiaua sapanmii PTP Ne 3 mo
HHTEIPATbHOMY HCYHMCICHHUIO

12

1.1

WHTerprpoBaHie ¢ MOMOIIBIO 3aMEHbBI
HEPEMEHHOMN, MOJABEACHHEM O] 3HAK
maddepennnana. Meton
UHTCTPUPOBAHHS 110 YACTSIM

13

1.1

WuTerpupoBanue palMOHATIBHBIX
ApoOell MHTErpupoBaHME HEKOTOPBIX
BUJIOB HppalMOHATBHBIX u
TPUTOHOMETPUYECKUX (YHKLUH.

14

1.1

3agaun, TPUBOIANIME K  TOHSATHUIO
omnpenenaeHHoro uHterpaia. ColicTBa
onpeaeneHHoro wuHrerpaina. dopmyna
Hrrorona-Jleiionuma. 3amMeHa
MEPEMEHHON W HWHTETPUPOBAHHUE 10
YacTsSIM B ONPEEIICHHOM HHTETpaje

15

1.1

[Tpunoxenus ONPEACICHHOTO
WHTETpalla B TEOMETPUH M MEXaHUKe
(BBIUMCIIEHHE  TUIOHIaied  TJIOCKHUX
¢buryp, HAIMHBI KpUBOH, 00BEMOB,
TJI01A IeH TOBEPXHOCTH).

16
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1.1

HecoOcTBeHHBIE MHTErpalibl NEPBOTO U
BTOpOTIO poja, UX CBOMCTBA.

17

1.1

3ajgaud, NOPUBOIAILIME K  KpaTHBbIM
uHTerpanaMm. JIBOMHOW UM  TpPOWHOU
MHTErpaJibl, UX CBOKCTBA. Bbruncienue
JIBOMHBIX HWHTETPajOB CBEICHHEM K
MTOBTOPHBIM. I'eomerpuueckue u
du3HYecKne TPUIOKEHUS  KPaTHBIX
MHTErpaJioB

KoHTpoJbHOE TECTUPOBAHUE

18

dopMa aTTecTanum

19-21

Bcero yacoB o fucuMIInHe

18

54

72

PI’

cam.
pao.
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Ilpunoscenue 2

OOH/J ONEHOYHBIX CPEACTB
MO JUCLUTIJIMHE

«MaTteMaTHYeCKUH aHAJIN3»

Hampasnenune noarorosku: 09.03.01 «MHdopmaTrka v BEIYUCTUTENbHAS TEXHUKA»
[Tpoduns: «Bebd TexHOTOTHID
®opma 00yueHus — OuHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISAA M OLICHUBAHUS Pe3yJbTATOB 00y4eHH s

JU1sl KOHTPOJISL yCIIEBAaEMOCTH M KauyeCTBa OCBOCHMS JUCLUIUIMHBI HACTOSILEH MporpaMMoi
HPEIYCMOTPEHBI CIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH YCIIEBAEMOCTH (TEKYIINUN KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (9K3aMEH).

2. lllkajia ¥ KPpUTEPUU OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHUsI
DopmMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomesxyTouHas arTecTanys o0yJaromuxcs B GopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBITIOJIHEHHSI BCEX BUJOB Y4eOHON pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JIaHHOU
AUCHUIIIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YyJIbTAThl TCKYIICTO KOHTPOJIA YCIIECBACMOCTHU B TCUCHUC
cemectpa. OIEHKa CTETIeHU TOCTHKECHUS 00yUYarOIUMUCS IJIAHUPYEMBIX PE3yJIbTaTOB 00YUYCHHUS IO
AUCHUIINIMHE TMPOBOAUTCA IIpCIIoaaBaTejicM, BCAYUWIUM 3aHATHA [0 JUCHUIUIMHE MCETOAO0M
E)KCHepTHOI\/JI OILICHKU. ITo wmrToram HpOMCX(YTOqHOﬁ aTTecTaluy II0 JUCHUIIJIMHE BBICTABIISACTCA
OLICHKA «OTIUYHO», «XOPOILIO», «yIOBICTBOPUTEIHHOY HIIH «HEYIOBIETBOPUTEIBHOY.

Ikaga oneHUBaHUA Onucanmne

BrimmonHensl Bce  00s13aTesIbHBIE Yci0oBUA TOATOTOBKH
CTyACHTA K HpOMe)KyTO‘IHOﬁ aTTecTaluu, IIPpEAYCMOTPCHHBIC

MPOrpaMMOn JUCLUILIMHEL Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
Otimmuno MPHUBEJCHHBIM B Ta0JHWIAX, OHEpUpyeT MPUOOPETECHHBIMU

3HAHUSAMH, YMEHUSMH, HaBbIKaMU, IPUMEHSET UX B CUTyalUsAX
MOBBIIIEHHON CJIOKHOCTU. [Ipy 3TOM MOTYT OBITH JOIYIIEHbI
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS IpHU
IIEPEHOCE 3HAHUW U YMEHUH Ha HOBBIE, HECTAHJAPTHBIC 3a/1a4U.
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Xopomo

BrinmonHensl Bce 00s13aTeJIbHbIC YCJIOBHSA TOATOTOBKH
CTYACHTAa K MPOMEKYTOYHOM ATTECTALUM, [IPETyCMOTPEHHbIE
MIPOTPaMMOi JUCLIUIIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
MPHUBEJCHHBIM B Ta0nuWIaX, OHepUpyeT NPUOOPETCHHBIMU
3HAaHUSMU, YMEHUSIMH, HaBbIKAMU. B TO K€ Bpemsl MpH OTBETE
JIOITYCKAET HECYLIECTBEHHBIE MOTPEIIHOCTH, 3aJa4d PEIIaeT C
HEJ0YCTaMH, HE BIMSIOIIMMHA Ha OOIIHIA X0 PEIICHHSI.

Y 10BII€TBOPUTEIIHHO

BrimonHenst Bce o00s13aTesibHbIE YCJIOBHSA TOATOTOBKH
CTYAEHTAa K MPOMEKYTOYHOM ATTeCTALUM, ITPETyCMOTPEHHbIE
MPOTrPaMMOit JUCITUTLIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHUW, HABBIKOB MOKA3aTEIsIM,
MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HAHWUSMH, YMCHUSIMHU, HaBbIKaMu. Ho MMOKa3pIBaeT HETITyOOKHE
3HaHUS, TPU OTBETEC HE JOMYyCKaeT TpyObIX OMIMOOK WIH
MIPOTHBOPEYHH, OJHAKO B (DOPMYJIMPOBAHUN OTBETA OTCYTCTBYET
JOJKHAST CBSI3b MEK]y aHAJIU30M, apPIYMEHTALUEN U BHIBOJIAMH,
B PEIICHUH 3a7a4 MOTYT COJIEpPKaThbCsl TpyOble omuOku. Jlms
MOJIyYEHUsSI TPABWJIBHOTO OTBETAa TPEOYIOTCS YTOUHSIONIUE
BOIIPOCBI.

HeynosneTBopuTtenabHO

He BbemonHeHs! o00si3aTelbHbIE YCJOBHSA IOATOTOBKH
CTYIeHTA K NMPOMEKYTOYHOH aTTeCTallMH, IPEAYCMOTPEHHBIE
nporpammont auctuiimebl, WJIM  cryneHT aemMoHcTpupyeT
HEINOJHOE  COOTBETCTBUE  3HAHWUH, YMEHHH,  HaBBIKOB
NPUBEJCHHBIM B Ta0iuuax, MJOMYCKAalOTCS 3HAUYMUTENbHBIE
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB 1O
psAly T1OKasareined, CTYIEHT HCIBITBIBACT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSMU.

3. OueHo4YHbBIE CPeICTBA

n/n

HaunmenoBaunue
OIICHOYHOT'O
cpeacTaa

IIpencraBnenue
OLICHOYHOI'O CPEICTBA
B ®OC

Kpatkas xapakTepucTHKa OLEHOYHOTO
cpencTBa

KoHntponbHas
(camocrosTenbHas
) pabota

(KP)

CpenctBo mpoBepkr yMeHUH mpuMeHsATh | KoHTposbHbIE
MOJIyYeHHbIE 3HAHUS JUIS PeLIeHMs 3ajad | 3aJaHus
ONPENICJIECHHOI0 THUMa [0 TeMe WU

pazzaeny
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2 | PacuetHo- CpenctBo npoBepku yMeHHMH NpuMeHsTh | Kommuiekr  3amanHuit

rpadudeckas MOJIyYeHHbIE ~ 3HaHMs 1O  3apaHee | AJs BBITIOJTHEHUS
pabota OIIPEJICJICHHON METOJUKE Ul PEIICHUs | pacueTHO-

3aJad WIM 3aJaHAd TI0 MOIYJI0 WIN | TpadUuecKoi padoTs

(PTP) JUCLUIIMHE B IIEJIOM.

CpencTBo KOHTPOJISI, OPraHU30BaHHOE KaK
crenuanbHas Oecela MeJarorn4eckoro
paboTHHKAa C OOydYaloUMMCS Ha TEMBI,

VYcrHblii onpoc N .
CBSI3aHHBIE C U3y4aeMOW JUCUUIUIMHOW, 1

Bomnpocs! no

cobeceioBaHuE, TeMaM/paSLLeJ'IaM
3 paccuMTaHHOEC Ha BBIICHEHHE O0bemMa
(YO) . JUCIUTLTUHBI
3HAHUN obOyuaromerocs o
OTIpEJICIICHHOMY pa3/iely, TeMe, podIeme
U T.II.
Cucrema cTaHIapPTU3UPOBAHHBIX 3aaHUIA,
Tecr [MO3BOJISAIOLIAS
4 (T) aBTOMaTH3UPOB BapuanT tecra

aTh MPOIEIYPY U3MEPECHHUS yPOBHS 3HAHUN

U YMEHHH 00yJaromerocs.

5 | Ox3ameHanuoHHsl | CpeaCTBO MPOBEPKM 3HAHMM, YMEHMH, | DK3aMeHallMOHHbIE

¢ OMIIeTHI HaBBIKOB. MOJKET BKJIIOYaTh KOMIUIEKC | OHMJICTHI
TEOPETHUECKIX BOITPOCOB, 3aj1ad,

(9B) NPaKTHYECKHUX 3aJaHUH.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3aJlaHus B popMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHHS 00YJAIOIIUMUCS Pa3JIeIioB
TUCHUIUTUHEL, ipueM PI'P.

Coaepixanue pacueTHO-rpaduyecKkux pador.

PacuetrHo-rpaduueckas padora Nel no nuddepeHnuajIbHOMY HCHHCTEHHIO PYHKIUI 0HOI
nepeMeHHOl

Kpatkoe copepkanue U 3Tarbl pacyeTHO-rpauueckoil paboThI:
[Ipenen unciaoBoi Mocae10BaTEIbLHOCTH, TIPeAeT (PYHKIIUH.
HccnenoBanue (pyHKIMK HA HEIPEPHIBHOCTb.

Brrunciienne npou3BOAHBIX (QYHKIIHMH.

Hccnenoanue GyHKINU, TOCTPOEHUE TPa(UKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBKHX NePeMEHHbIX.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThI:
ODyHKINUU HECKOJIBKUX IIEpeMEHHbIX. YacTHbIE Tpou3BOAHBIE. [I[pOM3BOAHBIE OT CIOKHBIX
¢dynkuuii. [Ipon3BoaHAs TI0 HAPABJICHUIO M TPAAUEHT. DKCTPEMYM (YHKIUH JIBYX TIEPEMECHHBIX.

PacuerHo-rpadguyeckast pa6ora Ne 3 10 HHTErpaJIbHOMY HCYHMCICHHIO.

Kpatkoe copepikanue u 3Tarbl pacdeTHO-rpaduaeckoit paboThI:
Ilepguwiti sman:
Metonbl HHTETpUPOBaHUS. BrruncieHne HeonpeaeIeHHBIX HHTETPAJIOB.
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Bmopoii sman:

HpI/IJ'IO}KeHI/ISI OIMPECACIICHHBIX UHTCTPAJIOB. I/ICCJ'IeI[OBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX

MHTErPaJIOB.
KoMmnuekT 3aganuii
JJIS BBITIOJIHEHH S pacyeTHO-rpaduyeckux pador (PI'P)
no gucruIuinae «MaTeMaTHYeCKUid aHAJIH3»

Teopus npenenos u nuddepeHuuposanue GyHKUUH OHON NepeMEHHOM

1. Halitu npenensr:

2 2
llm(z_n)2 _(l+n)2 lim\/n+2—\3/8n3+3
e (14 n) —(2—n) im——

7’

2n° +3 g 3n1
; . -10
;lgrolo{zn2+1} limn(\/n2+l—n) hm[n j :

, n—o , n—ow I’l+1
. 2xt +11x+15 4y
llrg— lim —
A x+3 . =0gin” 3x |
2t 5t . sin3x
im————— lim . _ ctg7x
}zl—l;rol 3’”2 +5" x>0 1— ex2 }1_)1’1&)(1 3X)
0, x<-rx
y=1sinx, —7<x<0
7, x>0

2. HccnenosaTh Ha HCIIPEPBIBHOCTDb W BBIIIOJIHUTD YCPTCIK:

3. Haiitu npousBoaHYy10 QyHKITHH:

2(3x3 +4x* —x—2)

r= 151+ x ’ y =Inarcsiny1-e’*.

37 +1
xX=—,
3t
tgx —ctgx (7
— arct S-Sy =sin| —+1 |.
RN g (3

cos6x

= =arctg’ ! +sinln2x
Y Ssin(12x+1) yaes

J1=2x°

y=arctg’ In

x+2 y:(\/;>
x3

sin(x—2y)+—="T7x

(=2) y x=e¢"'cost, y=e cost
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4. CocTaBuTh ypaBHEHHs KacaTeJIbHOW M HOpPMaJld K JIaHHOM KpUBOM B TOYKE C abcuuccoi

y=x'+8J/x-32, x,=4.

X -

1
X)=x + —
5. IlpoBecTu MONHOE UCCIIEOBAaHUE U IOCTPOUTH IpaduK X
@DYHKIHMH HECKOJbKHX NepeMeHHbIX
x> +3y°
Zl! — Z" z=
1. HaiiTi yacTHbIe MPOU3BOIHBIE BTOPOTO NOPSIIKA, YOSAUTHCS, UTO “» — “x: Xy

2
Y
Z="=
2. Havitu TpaguCHT (1)yHKI_[I/II/I z= f(x: y) B TOUYKE Mo (xoayo); \/; , Mo (4,6) .

_ 2 2
3. HcenenoBath Ha SkeTpeMyM gyHkmmo 2 =X —X+y" +2y

HNHuTerpuposanue

Bouruucantn HEOMpEaCJCHHbIC HHTErpaJjbl

dx
I2(x+\/;, [x-27dx I(x+1)exdx’ [xcos3xdx ~ [e"cosxdx

dx dx x+18 dx x+1 sin’ x
I(x—6>(x+2), e LN Pove

7 ’

]

x*—6x+18, jszr6x+5,

Boluuciauthb ONMPEACTCHHBbIC HHTEIPAJIbI

3

7.6 1 dx

. 1 e dx
3sin® xcosxdx —_— x—De’dx —_—
({ ov1+3x g( ) , {x\/7+lnx,

’

6 dx 2 1+ x° < dx Lx? +2x
S S X — —d
{1_._4/3);_2' Sarctgx {(3x+5)2 ) £ x+1 )

’

S 2 70 ¢ dx
—= dx A — 52 3sin? xcos xdx —
£1/1+x2 , £ 4-x dx’ ! '([\/14-3)6,

7

1 3
Y dx

(x—1)e*dx —_—

}[ , ‘l[x\/7 +Inx

Heco0cTBeHHbIE MHTETrPAJIbI

1. YkaxkuTte, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOSAIITIMCS

Tx/;dx, Ojox’z’dx, T\/x_sdx
1 1 1 .
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© dx

2
2. BBIYHCIIAT HHTETPAI, YCTAHOBHUTH €r0 CXOMMOCTD HIIH PACXOIUMOCTD = 1+ X

Tln xdx

3. Berynciaurte HUHTCrpajl, YCTAHOBUTD €T0 CXOAUMOCTD WJIN PACXOJUMOCTD 1

a dx
[

4. Bprancnuth HeCOOCTBEHHBIN UHTErpa 0 VX | yCTaHOBUTH €T0 CXOAMMOCTD MU
paCXOI[I/IMOCTB.
1
dx

2

5. BBIMUCIUTH HECOOCTBEHHBIH HHTErpa —1 CTAHOBUTB €ro CXOAUMOCTb WIN
Y

PacxoIUMOCTb.

T odx

6. BeI4MCITUTh HHTETPAJ, yCTAHOBHUTH €r0 CXOAMMOCTD WIIH PACXOAMMOCTD AR
o
I In xdx
7. BEIYHCIUTH HHTETPAJ, YCTAHOBUTH €TI0 CXOJAUMOCTh HIIH PACXOUMOCTD |

¢ dx

2

8. BeIuMciIuTh HECOOCTBEHHBIN UHTErpai -1 CTAaHOBUTH €r0 CXOAUMOCTD WU
b

pacxoauMOCTb.
KpaTHbie nHTErpajibl

1. U3MeHUTh NOpSA0K MHTETPUPOBAHUS B IBOITHOM MHTETpaJIe

jdx6jxf(x, y)dy jdy j’yf(xa y)dx
b. 0 Wy :

a. o0 2x

2

”(lo—xz—yz)dxdy, D={(x,y)|l£x£2, 0<y<2}
2. Berancnute (P)

3. Beraucinute

J.J.(12xzy2 +16x°y’ )dxdy;
D

D: x=1,y=x2,y=—x/;.
4. BBIUHCIIUTH

[[(x* + y)ddy,
(D) D — MHO€ECTBO TOYEK INIOCKOCTH, OTPAHUYEHHOE JINHUAMU

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

5. Haiitu nmomasnae Gurypsl, orpaHU4eHHONW JaHHBIMH JIMHUSIMU

y=3/x,y=4ex,y=3,y=4.
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2
6. Haifty miomazns Gpurypbl, orpaHHueHHoi muamsivg Y =% | V==X +2

8. Haiitu 00beM Tena, nostydeHHoro BpamenueM Bokpyr ocu OY gurypsl, orpanndensoit
— 43 — —

maapsmn V=X, y=L x=0

9. HaiiTu 06BeM Tena, TIoTydeHHoro BpameHneM Bokpyr ocu OX ¢urypsl, orpanndeHHO#
— 2 _

auHMsMu Y =X > )V =X

KonTpoJsbHbIe padoThl (IpUMeEpPHI)

BapuaHTt

1. MoctpouTs rpaduk: ¥ =308 2x

2. Haittv npegenbl:

lim (5—n)2 +(5+n)2

n—o 1 2
(5_”)2_(5""")2 2)*13’1 e —1 3) =2 x’ —2x" +x-2

1—cos2x Lo =xt=x=-2

1)

1
2 _
. NxT=x—1 1+xcos2x \¥
lim—— lim| — 2222 . ( [ )
4 2 In(x-1) 5) 0\ 1+xcosx ) g) 11_)1{1.0 x—=Vx"—x+1
—x, x<0
y=4x>,0<x<2
3, x>2
3. WUccnenosatb Ha HENPEPLIBHOCTb M BbINOHUTL YepTex:

BapuaHr

!
1. HaliT nponssogHyto Vs

=arctg’ In
a)y g x+2

6) y=(J§)

B) y r) x=e"cost, y=e cost

. (1 1 ]
lim| ——
2. Haitrn *77\ X arctgx

3. MpoBecT! NoaHoe UcCNeaoBaHUE U NOCTPOUTb rpaduK x°.

Bapuanr.

25



ou

Nel. Boruncauts Npou3BOIHYIO IO HAIIPABIICHUIO OS u uaiitu MOJYJIb BEKTOpa I'PaIUEHTa IS

X
U=2xy+—r=+2°
byHKINT VY B TOYKE A(6;9;1) B HAIPaBJICHUH, COCTABJISIFOIIEM C OCSIMU

3 6 V4
cosa=—, cosff=—, y<—
KOOPAUHAT YIJIbI 7 7 2.

z=xp(1 —4x —4y)-5

No2. UccnenoBath Ha SKCTpEeMyM (YHKIIHIO

dz
4 - —
N3, Z=1In(y —x ), Xx=A~sint, y=coS!  maumy dt

Bapuant

Boryucanumoe:

T dx 2
2x+1 -In xdx
1. 9\/;_2 2.J1.
3x* -4 sin’ 3x Ld
—dx. —dx. X.
3 '[X2+4X * 4 J.cosz3x * 5.jV4—2X—x2

1. BbluncauTh UHTETpAJIBL:

+00

!xex dx . I m

MN306pa3nTb 061aCTb MHTErPUPOBAHNA U USMEHUTL NOPALOK MHTErPUPOBAHMA B MOBTOPHOM MHTErpane
V25— x2
Idx J.f(x y)dy.

Bolumcantb naowanb ¢Gurypbl, OrpaHUYEHHOM NUHUAMMU

2
y=2-x", y=x.
BapuaHT 3aAaHuii TPEHMPOBOYHOTO TecTa.
3apaum

_ arcctgi/;

1yacte 1. ¥V =sinlnx, ', y"=? 2. Y= x Y 3 y=3x"+xe",x,=2[0x=0,1, Uy—?

/
4. HaiATv npoussogHyto Vx :
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y =3 Sil’l4 x_3 arctg7x
a) V X 6) V=X

e+ Yo cos3x

B) X r)x:cost+sint’y=Sint—tCOSt

2
5. UccnepoBaTh Ha IKCTPEMYM f(x)=(x=3)"(x-5) .

6. HainT nHTEpBa/ibl MOHOTOHHOCTHU X .
x3
) f(x) =—-—16x [_5.1]
7. Haiitn Hanbonbllee, HaMMeHbLIee 3HaYeHMe GYHKUMM 3 Ha oTpesKe >l
2 X = 1
8. MocCTpounTb KacaTenbHyto K rpadury GyHKLUK f(x) = 3arccos x B TOUKe 2.
2 yactb 9. Haiitn npegensi:
(3+n)2—(2+n)2 5 tg5x
lim - - lim tg2x ) x“ +2x-3 1jm_3
n—>0 —_ —_ V3
1) (2+n) =(1-n) 2) 02 1 3) 3 +5x +6x  4) 5 B
3 yactb
0, x<-7
y=qsinx, —7<x<0
>
10. UccnepoBaTb HA HEMPEPbLIBHOCTb U BbINOJIHUTL YEPTEXK: 7, x20
3
X
x) =2
11. MpoBecTn NoaHOEe NccnefoBaHME N NOCTPOUTL rPadmK x —4.
KonTpoJsbHbie padoThl (IpUMeEpPHI)
BapuaHTt
1. Moctpontb rpaduk: V = 3cos2x
2. Haittn npegenol:
2 2
1im(5_”)2+(5+")2 i L= €08 2X X -x—x-2
1) . (5_”) _(5+") 2) 0 & -1 3) 2y =2x 4+ x-2
2 1 L
. X —X- I+xcos2x |
lim— lim| —————=~ . ( [ )
4 In(x-1) 5) 0\ 1+xcosx ) g) lvl_r)g x—Vx"—x+1
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—x, x<0
y=4x>,0<x<2
3, x>2

3. MccnepoBaTb HA HENPEPbLIBHOCTb M BbINOAHUTL YepTeX:

BapuaHTt

’
1. HaiiTv npoussogHyto Vx

= arctg’ In _
2 &N 6) 7~

(V)

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

. [1 1 J
lim| ——
2. Haiit 77\ X  arctgx

3. MpoBecTy NosIHOe UccieaoBaHME U NOCTPOUTL rpadmK X,

Bapuanr.

ou

Nel. Boruncnauts Npou3BOIHYIO IO HAIIPABIICHUIO OS u naiitn MOJYJIb BEKTOpa I'PaiUEHTa IS

X 3
u=2xy+—+z
VY A(6:9;1)

B TOUKE

byHKINT B HaIlPaBJIEHUH, COCTABJISIFOIIEM C OCSIMU

cosoz—E cos,B—é <z
7’ 77752

KOOpAUHAT YTJIbI

z=xy(1-4x* —4y)-5

No2. UccnenoBath Ha SKCTpeMyM (YHKIIHIO

dz
N(_,3‘z=1n(y—x4)’ x=+/sint, y=coSl i df.

Bapuant

Boiyucnaume:

" dx F
j I(2x+1)-lnxdx
9 1

Jx-2, 2.



3x% -4 in® 3 -1,
3J«x dr. 4J«sm X J’ .

2 =7 dx.
x> +4x cos? 3x 5. " V4—2x—x’

1. BblYMCIUTH UHTETPAIIBL:

+00

!xex dx . I m

M306paBMTb obnactb UHTErpnpoBaHnAa n USMeHUTb NOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane
V25-x2
j dx j £ y)dy.

BbluMcantb nnowaab Gurypbl, OrpaHUHYEHHOW JUHUAMMU

y=2-x>, y=x.

BapuaHT 3a4aHNi1 TPEHMPOBOYHOrO TecTa.

3agaumn
arcctgi/; 0
. = { _ 2 x _ _
1yacte 1. vV =sinlnx, y',y"=? z_y X Y 3 y=3x"+xe",x,=2/1x=0,1, Dy—-?
!
4. Haiitn npoussogHyto Vs :
y = |sin* x=3
a) X 6) y :xarctg7x
e” +X =cos3x . .
B) x r) X =cost+sint, y =SInf—1cos’
2
5. WiccnepnoBatb Ha SKCTpEMYM f(x) - (x—3) (x—S) .
2x
6. HaliT1 MHTepBasibl MOHOTOHHOCTM Cox .
x3
. f(x):——16x [_51]
7. HaiiTn Hanbonbliee, HauMeHbLLee 3HaYyeHue GyHKL MUK 3 Ha oTpeske >l
2 x= |

8. MNocTpounTb KacaTesibHYo K rpadmKky GyHKLNK f(x) = 3arccos x B TOYKe 2.
2 yactb 9. Halitu npegensi:

(3+n)2 —(2+n)2 > tg5x

lim 5 > lim tg2x lim = +2x-3 li im

" 2+n) —(1-n) 2)0 e =1 3) >3x +5x° +6x  4) 72 3 g3x
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3 yacTtb

0, x<-rx&
y=9sinx, —7r<x<0
. 7, x>0
10. UccnepoBaTb Ha HENPEpPbLIBHOCTb U BbIMOIHUTL YEPTENK:
x3
X)=—=—
11. MpoBecTn NoNHOE UccneaoBaHUe U NOCTPOUTb rpaduK x° =4,

Kputepun onenku:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJI OH PETYJISIPHO B TEUEHHE CEMECTPA MPEACTABII
pelieHys 3a/4ay, BBIMOJIHWI IOJHOCTBIO BCE 3aJaHUSl M UX 3allUTWJ, OTBETUB Ha BOIPOCHI
MIpeno/iaBaTelis;

- OLIEHKAa «HE 3aYTEHO» BBICTABIISETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEUYEHHUE CEMECTpa
MPEJICTaBIsUT PEIIeHUs 3a/lad, BBIOJHWI 3aJaHHsl HE MOJHOCTHIO WM BOOOIE HE MPEICTaBIIsUI
paboTel Ha TPOBEPKY, JOMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI
MPEeno1aBaTeis.

Jlis mpoBeAEeHUs TEKYILIEro KOHTPOJS 3HAHWN CTYJEHTOB B JUCTAHIMOHHOM (opmaTe B
pa3paboTaHHbIX Kadenpoil «MaTemMaTuKay OHJIAH-KYpcax UMEIOTCS MPOMEXYyTOUYHbIE (IPOOHbIE)
TECTBHI.

3.2. [IpomekyTOUYHAS ATTECTANUA

[TpomexxyTouHas arrectamus - (3K3aMeH) IPOBOIUTCS 10 OusieTaM B yCTHOM (opme.
Bpewmst 11 moAroTOBKM OTBETA HA BOMPOCHI HE Ooiiee 45 MUH.

buneT BKIIIOYaeT TEOPETUUYECKUI BOIIPOC U 3a/1a4H.

KoMITIeK Tl SK3aMEeHAIIMOHHBIX OUJIETOB XpaHATCsS Ha Kadenpe «MaTemaTukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

KoMmmuiekT Bonmpocos

no pucuummae «MaTeMaTHYeCKHH aHAJIN3)

JAnddepennuanbuoe ucunciaenne GyHKIU OTHON NepeMeHHOH

ITonATHE MepeMeHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, Kilaccu(pukanus GyHKINH.

OmnpezaeneHue ¥ TUIIBI YUCIOBOM MOCIE10BATEIbHOCTH.

[Ipenen YUCIIOBOM MIOCJIEI0BATEIbHOCTH. Apudmerndeckne OInepanuu HaJ

M0CTIe10BATEIbHOCTSIMU.

5. VYcnoBus cylecTBOBaHMsI KOHEYHOIO MPEielia YUCIOBOM MOCIe10BaTeIbHOCTH (TeopeMbl Koiu
u Beiiepupacca).

6. Bropoii 3ameuarensHbIN pees.

7. llpenen ¢pyukumu. Onpenenenus. ['eomeTpudeckas MHTEpIIpeTALUs HOHATHUS Ipesena GyHKIHH.

CaoiicTBa IpeIemoB.

beckoneuHo masbie, 0eckOHEUHO O0bINe QYHKITUH.

9. TlepBsiil 3aMeyaTEIBHBIN MPEIEI.

i e

*
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10.

11.

12.
13.

14.
15.

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

23.
24.

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

AR e e

= 10 90

O

PO

BbeckoHeuHO Masble BETHMUMHBI. DKBUBAJICHTHbIE OECKOHEUHO Majble U MX MCIOJIb30BaHUE MIPU
BBIYMCIICHUH TIpeenioB. Tabiuia S3KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCT  (pyHKIIMM B TOYKE ©W Ha NpOoMexkyTke. OJIHOCTOPOHHHUE MpPEEIbl.
Knaccudukanms Touek paspbiBa rpaduka.

CoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca, bonbiano — Komm).
[IpounzBoanas. ['eomeTpuueckuii U Gpu3NIECKuii CMBICT MPON3BOAHON. KacarensHas u HopMaib
K IUIOCKOM KPUBOM.

Tabmu1a npou3BOIHBIX OCHOBHBIX AJIEMEHTaPHbBIX (PYHKINH.

CBs3b MEXKIY CYLIECTBOBAHHEM IPOU3BOAHON (QYHKIMHU B TOUKE U HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOYKE.

[IpousBoHast CyMMBI, TPOU3BECHHUS, YaCTHOTO. [Ipor3BoIHAs CI0KHOM U 00paTHON (PyHKITHIA.
[Tpoun3BogHas TapaMETPUYECKH 3aJaHHON (YHKIIUH.

[IpousBoaHas GyHKINH, 3aJaHHON HESBHO.

JudbdepennmpoBanne CI0KHON MOKA3aTSIIbHON (DYHKITHH.

Huddepenuupyemocts. Juddepentman. ['eomerpuueckuit cMpicn nuddepennuana.
[TpouzBoaubie U MU PEpEeHITNATBI BBICIIHX MTOPSIIKOB.

OcHoBHble Teopembl auddepenunansHoro ucuucieHus (teopema Pepma, Teopema Poss,
teopema Jlarpamxka, Teopema Kommn).

IIpaBuio Jlonurans.

Mpuorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. Ocrarounsiii uieH Gopmyisl Teinopa
B (opme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIIUH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpemMyma.

JlocTaTouHbIE YCIOBUS IKCTPEMYyMa.

Jloctarounoe ycnoBue Bo3pacTanus (yObIBaHU) (QyHKIIHMH.

HaubGonbiiee u HauMeHbIlee 3HaUCHUS (YHKIIUA HAa OTPE3KE.

BrInykiocTs, BOTHYTOCTb, TOUKa neperuda. /locrarounoe ycinoBrue BOTHYTOCTH (BBITYKIOCTH).
Heob6xomumoe ycnoBue Touku neperunoda. Jloctatounoe ycinoBue neperuoa.

OO01mas cxema MOCTPOCHUS U UCCIIeOBaHUs rpaduka (yHKIIHH.

@OyHKIMHU HECKOJIBKHUX NepeMeHHbIX

Omnpenenenue U TeOMETPUIECKUI CMBICT (PYHKIIUU ABYX MEPEMEHHBIX.

JIuauu ypoBHS QYHKIUU IBYX IEPEMEHHBIX.

YacTHble MpOU3BOAHBIE PYHKIIMH HECKOIBKUX MMEPEMEHHBIX, UX T€OMETPUUECKHI CMBICIT
OyHKIIUN HECKOJIBKUAX MTEPEMEHHBIX, IOHATHE MoJHOTO auddepennnana.
JuddepennnpoBanue CI0KHBIX GYHKIHI HECKOIBKUX MTEPEMEHHBIX.

[Tpou3BoHBIEC BBICIINX MOPSIIKOB (PYHKIIMK HECKOIBKHX MepeMEeHHBIX. CMeIIaHHbIe
npousBoansie. Teopema IlIBapua.

[IpousBoaHast GYHKINU HECKOJBKHUX TIEPEMEHHBIX 110 HAITPABICHHIO.

[Ipon3BoHas 11O HAPABICHUIO U TPAJUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

HeobxonuMoe 1 1ocTaTouHOE YCIOBUS IKCTpeMyMa GYHKITUH IBYX MTEPEMEHHBIX.

HNHTerpajbHoe HCUHMCIEHHE

[TepBooOpa3Hasi, HeompeAeIeHHbI HHTETpal. TabauIa OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEHHOM U HHTETPUPOBAHKE 10 YACTSIM B HEONIPEIEIEHHOM UHTErpase.
WuTerpupoBaHue ¢ MOMOIIBIO MOABEACHUS MO 3HaK nud depeHmana.
HHTerpupoBanme paiioHaIBHBIX APOOEH.
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HNurterpupoBanue no 4acTsiM U 3aMeHa MIEPEMEHHON B OMPE/ICICHHOM UHTErpale.

WHuTerpupoBanne TpUroHOMETpUYECKUX (PYHKINUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UppariioHAIBHBIX (PYHKITHIA.

VYHuBepcanbHas TPUTOHOMETPUYECKas TOJCTAHOBKA.

9. OrmpeneneHHblit HHTETpal u ero cBoiictBa. @opmyna Heiotona — Jleitbuuna.

10. IlpunoxeHus onpeneaeHHOro HHTErpaia K pelieHn0 FTeOMETPUUECKUX U (PU3NUYECKUX 3aad.

11. Beruucnenue miomniaieu ¢ moMoIibio onpeIeIEHHOr0 HHTEerpasa.

12. Beryucienue miomaau U JUIMHBI KpUBOMW, 3a/IaHHON YpaBHEHUSIMHU B ITapaMeTPUIECKOi opme.

13. Boruncienue mionaan KpUBOJIMHEUHOTO CEKTOpa B MOJISIPHBIX KOOpAUHATAX.

14. BplunicieHue 1uiomIaed B MPAMOYTOJbHBIX W TOJSIPHBIX KOOPAMHATAX C IOMOIIBIO
OIIPEAEIEHHOTO NHTErpaa.

15. Berurcienue JUIMHBI IyTH € TIOMOIIBIO OMPEICIICHHOTO HHTErpaa.

16. Beruucnenue JJIMHBL IyTyU KPUBOM, 3aJaHHON NTapaMEeTPUUECKH.

17. Beruucienne o0bemMa Tesa BpalleHus ¢ TOMOIIBIO OMPEeIeICHHOTO HHTETpasa.

18. Beiuncnenue miomna M NOBEPXHOCTH TeJla BPALLEHUS.

19. HecoOGcTBEHHBIC HHTETPANIBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIUMOCTH U PAaCXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOGcTBEeHHBIE HHTETPAIBI OT PAa3phIBHBIX (PYHKITUH.

S N

TunoBble BApHAHTHI OUJIETOB
10 AUCOUIIIIMHEC «MaTteMaTHYeCKHH aHAJIN3»

MWHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUICKON OEJIEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHWE BBICIHIEI'O ObPA3OBAHUA
«MOCKOBCKHUM MOJJUTEXHUYECKUW YHUBEPCUTET»
(MOCKOBCKI/Iﬁ INOJINTEX)

®dakynbTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «Marematukay

JucnumimHa «MaTeMaTu4eCKui aHalIn3y

Kypc 1, cemectp 2

3K3AMEHAILIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeompeaeaeHHbIN HHTerpai. Tabnuia OCHOBHBIX HHTETPAJIOB.
dx

“ 4
2. BBIYMCIHTE HEONpeeNeHHbIi HHTerpan ~ VO —X +45—X

Haiitu rpaguenT QyHkimm Z=VNXY g rouke M,(1,4) .
4. VYkaxwure, KaKod U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOSIIUMCS

T\/;dx, Tx_3dx, T«/x_sdx
1 1 1 .

(O8]

_ —X
5. Haiigure 5KCTpeMyMBbI U TOUKH Tiepernda GyHkuuu v = (x—=De ™

VYTBepxaeHo Ha 3acenanuu Kadeapsl mateMatuku «_03» 05 2023 r., nporokon Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OEPA3OBAHU S POCCUMCKOU ®EJEPALINN
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXAEHUE BBICHIEI'O ObPA3OBAHUSA
«MOCKOBCKHH NOJTUTEXHUYECKHUA YHUBEPCUTET»
(MOCKOBCKH! IMOJIUTEX)
dakynbTeT 0a30BBIX KOMITCTEHITHH, kadenpa «Maremaruka»
ObpazosarenbHas nporpamma 09.03.01 «MHpopMaTHKa 1 BEIYUCIUTENbHAS TEXHUKA»
Kypc 1, cemectp 2

JK3aMeHAIMOHHBII OmeT Ne 1

1. HecoOcTBeHHBIC HHTETPABI MEPBOTO M BTOPOTO TUMA. [IOHATHS CXOJUMOCTH U PACXOJIUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

2. Haiiti mpou3BoaHyI0 PYHKIIUH, 3aJaHHOH MapaMeTpUIeCcKH 1+1¢
_ 2 2
3. Uccnenosats Ha dKcTpeMyM (yHkmio 2 =% — X+ +2y,
7.6

I 3sin® xcos xdx
4. BpIYUCIUTH ONPECICHHBIA UHTETpal 0

5. Haiiti 06beM Tena, ToTydeHHOro BpameHneM Bokpyr ocu OX (urypsl, orpannyeHHOM

_ 43 _ _
mpEmamu V=X, y=1L x=0
YTBepkIeHo Ha 3aceqaHuu Kadeapsl MatemMaTuku «_03» 05 2023 r., mporokoist Ne 10

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

J1i1st IpoBeICHUS IPOMEKYTOUYHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B TMCTAHIIMOHHOM (popMaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHIAH-Kypcax UMEIOTCS HTOIOBBIE TECTHI.
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