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1. Henn, 3a1a4u ¥ NVIAHUPYeEMBbIe Pe3yJIbTAThl 00y4eHH 110
JUCIHHUIIJINHC

K oCHOBHBIM 11€J15IM OCBOCHUS TUCIUIIMHBI «MaTeMaTUUeCKU aHau3» CIEyeT OTHE-
“TM- _ pocruranue y CTYyZIEHTOB O0IIIel MaTeMaTu4eCcKOl KyIbTyphI;

- TIpUOOpETEHUE CTYJAECHTAMU IIUPOKOTO Kpyra MaTeMaTHYeCKHX 3HAHWUW, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJIEHTOB K WHAYKTHBHOMY W JIETYKTUBHOMY MBIIUICHHIO
HapsAay ¢ pa3BUTHEM MAaTEMATHYECKON UHTYULINY;

- YMEHHE CTYJICHTaMH Pa3BUBAaTh HABBIKH CAMOCTOSATEILHOTO U3yUYeHHUs Y4eOHOW U Hayd-
HOW JIMTEPATYpPbl, COAEPKALIEA MATEMATUUECKUE CBEACHUS U PE3YJIbTAThI;

- MOJATOTOBKY CTYJICHTOB K JIEATEILHOCTH B COOTBETCTBHH C KBATH(UKAIIMOHHON Xapak-
TEPUCTUKON OakajaBpa MO HAIPABJIICHUIO, B TOM 4YUCiIe (OPMUPOBAHNE YMEHHH HCIOIb30BATh
OCBOCHHBIC MaTEMAaTHYECKHE METOJIbI B IPO(ECCHOHATILHOM JESITEIIBHOCTH.

- MMOATOTOBKY BBICOKOKBAIM(DUIIMPOBAHHBIX KAJPOB, BOCTPCOOBAHHBIX B YCIOBHUSIX IU(D-
POBOIl TYpOYJIEHTHOCTH M BBICOKUX TEXHOJOTHYECKUX PHCKOB COBPEMEHHOU IU(POBOIl IKOHO-
MHKH.

K ocHOBHBIM 3a1auaM OCBOCHMS NUCUUILIMHBI «MaTreMaTHYeCKUil aHaIU3)» CIEIyeT OT-
HECTH:

- OCBOCHHE CTYJECHTAMU OCHOBHBIX MOHATHI, METOI0B, (POPMHUPYIOLIUX OOIIYI0 MaTeMa-
TUYECKYIO MTOATOTOBKY, HEOOXOIMMYIO JIJIsl YCHEIIHOTO PEICHUs TIPUKIIATHBIX 3a/1a4;

- hopmupoBanue y cTyneHTa TpedyeMoro Habopa KOMITIETEHITUH, COOTBETCTBYIOIIHNX €TI0
HAMPAaBIICHUIO MTOATOTOBKH U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPYAA.

OOyuenue Mo IUCHUIUTMHE «MaTeMaTUYeCKHid aHaJM3» HAINpaBlIeHO Ha (OPMHPOBAHUE Y
oOyJaromuxcsi clieAyomux kommnereHuui B coorsercteuu ¢ ®I'OC 15.03.05 no Hampasiie- HUIO
noarotoBku 15.03.05 KoHcTpyKkTOpCKO-TeXHOIOTHYecKoe 00ecreueHre MalIMHOCTPOU- TEIbHbBIX
MIPOU3BOJICTB, IPohuiIh «KOMITBIOTEpHOE MPOCKTHPOBAHUE OOOPYIOBAHUS W MPOU3- BOJCTBY,
YTBEPkKJACHHBIM NpUKa3oM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoii Dene- panuu ot
17.08.2020 Ne 1044.

KO}] M HAaHMEHOBaHMe KOMIIeTeHIIUI ](IH}]I/[KaTOpr JOCTHKCHUSA KOMIIC-

TeHIHH

VYK-1 CriocobeH ocymecTBIsATh MOUCK KpU-
TUYECKUN aHaJN3 U CHHTE3 WH(OpMAIUN
IPUMEHSTh CUCTEMHBIH MOAX 0/ AJIS peLIeHUs
MOCTABJICHHBIX 33124

NVYK-1.1. AHanuzupyer 3aaady, BbLIEISSA €€
0a30BBIE COCTABIIAIONINAE

NVYK-1.2. OcyiecTBaseT NOUCK, KPUTUIECKU
OllICHMBaeT, 0000IIaeT, CHUCTEMaTU3UpPYyeT U
pamXxupyer uHPOpMalKoo, TpedyeMyro JUls
peLIeHNs TOCTAaBJICHHOW 3a1a4u

NVYK-1.3. PaccMaTpuBaeTr u mpennaraer pa-
LMOHAJIbHbIE BapUaHThl PEIIEHUs! MTOCTaBIIEH-
HOH 3a/1a4M, UCIOJb3ysl CUCTEMHBIM MOJIXO[,
KPUTHYECKH OIEHMBAeT WX JOCTOUHCTBA M
HEI0CTaTKU

2. MecTO JUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI IPOrpaMMbl




JlucumrimHa OTHOCUTCS K 00s13aTebHON YacTu O61oka b1: Monynb «MaremMaTndeckue u ecte-
CTBEHHO-HAYYHbIC TUCIUIIIIUHBDY.
JucuuminHa 6a3upyeTcst Ha CIeAyIoeH, TPORICHHON TUCIUILITHE:

- TMHEeWHas anreopa.
Jucuunnmza «MaTteMaTu4ecKuil aHaau3» JIOTHYECKH CBA3aHa C NOCIEAYIOIMMH TUCIUILIIMHA-
MH:
B obs3amenvuon vacmu:

- pusuka;

- 3JICKTPOTEXHUKA U AIEKTPOHHKA;

- COMPOTUBJICHUE MAaTEPUAIIOB;

- TEPMOJIMHAMUKA U TEIUIONEPENAYa;

- TEOPETUYECKAas MEXaHHUKa;

- TEOpHSI MEXAaHU3MOB U MAalllVH;

- KOMITBIOTEPHBIN aHAJIM3 U ONTUMHU3ALHUS 3JIEMEHTOB KOHCTPYKIIHIA;

- OCHOBBI SKOHOMMKH;

- KOHCTPYUPOBAHHUE U PaCUYET HIEMEHTOB 000PYIOBAHHS OTPACIIH;

- pacyeT TeXHOJOTHYECKOro 000PYAOBaHUS OTPACTHU C MPUMEHEHUEM IPUKIIATHBIX TPO-
rpamm;

- CHCTEMbl aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS MAITUHOCTPOUTEIBHBIX MPOU3-
BOJICTB.

B uyacmu, oopmupyemoti ynacmuuxamu 06pazosamenbHbix OMHOUEHULL:
- OCHOBBI 00pabOTKU U aHaTN3a Pe3yIbTaTOB UCCIIECIOBAHUN.

3. CTpyKTypa U cojep:KaHNe TUCIUTNTHHbI

OO61as TpyI0eMKOCTh JUCIUILTMHBI COCTaBISAET 4 3aueTHbIe eAMHUILIBI -144 yaca.

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTH

n/m Bup yuyeonoii paboTni Koamecrso Cemectp 2
4acos
AyIMTOpHBbIE 3AHATHUS 72 72
B Tom uncae:
Jlexiun 18 18
1
CemuHapckue/pakTUYECKUEe 3aHATUS 54 54
2
JlaGopaTopHbIe 3aHATUS - -
CamocrosiTesibHas padoTa 72 72
IIpomMe:kyTouHasi aTTECTALUS
3K3aMEH D C)
Hroro 144 144




3.2. TemaTru4yeckuii njiaH udy4eHust TUCHUNTHHbBI

Pasmemién B mpunoxennu 1 k pabodeii mporpamme.

3.3.  ConeprxaHue pa3iejioB THCHUTLTHHBI

BBenenue

IIpenmer, 3amaun U coxepkaHue AUCUHUILUIMHBI. OCHOBHBIE 3Talbl Pa3BUTUS TUCLMILIM-
Hbl. CTpyKTypa Kypca, €ro MECTO U poJib B MIOJATOTOBKE OakanaBpa, CBA3b C APYTUMHU TUCLUILIN -
HaMH.

Paznea 1. IluddepennuanbHoe ucuucjaeHne QyHKIUIN 0HOI epeMeHHOM

Tema 1. YucnoBas nocienoBaTenbHOCTb. [Ipeen ynciaoBoi mocie10BaTeIbHOCTH U €T0
coricTBa. @ynkuus. [locrpoenue rpapukos pynxumii. [Ipenen Gpyaxun. OCHOBHBIE TEOPEMBI O
npenenax Gynxnuu. IlepBbiil 1 BTopoil 3ameuaresnbHble npenenbl. CpaBHEeHHE OECKOHEYHO Ma-
JBIX ¥ OECKOHEYHO OOJIBIINX BEIWYHH. JKBUBAJICHTHBIE OECKOHEUHO MAJIbIC BETMYMHEI.

Tema 2. HenpepsIBHOCTB (PYHKITHIT B TOUKE U HA TpOMEXyTKe, Touku pa3psiBa QyHK- UM,
ux knaccudukanus. ACMMOTOTHI Tpaduka QyHKIUH, X KiIaccu(uKaus.

Tema 3. IIpousBoanas ¢pyHkuuu. I'eomerpuueckuii 1 GU3NYECKUN CMBICT IPOU3BOIHOM.
[IpaBuna nuddepenupoBanus u GOpPMyIIbI BBIYACICHUS TPOU3BOAHBIX. TabmuIa mporu3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (YHKUUH. Beluncienne nmpou3BOAHBIX (DYHKIMHA, 3aJaHHBIX pa3ind-
HBIM 00pa3oM.

Judbdepennman. [IpousBoansie u qudPepeHnmranbl BeICIIUX MOPSAKOB. [IpubamkeHHbIC
BBIUUCIICHUS ¢ TOMOIIIBI0 auddepennnanos.

Tema 4. IIpaBuno Jlonurans. ®opmyna Teitniopa. PackpeiTie HeonpeneaeHHOCTEeN pas-
augHOTO THMa. Pa3noskeHre OCHOBHBIX 3JIEMEHTapHBIX (QyHKIuUi 1o ¢opmyne Teinopa. Ilpu-
OJIVDKEHHBIE BBIYMCIICHUS C TOMOMIbI0 (opmyiiel Teitnopa.

Tema 5. OcHOBHBIE TeopeMbl TP PEPEHIINATHHOTO UCYUCICHUSI. MOHOTOHHOCTh (DYHK-
UM, SKCTpeMyMbl HeoOX0oiMbIe M JOCTaTOYHBIE YCIIOBHSI MOHOTOHHOCTH, JIOKJIBHOTO 9KCTpe-
myMma. MccenenoBanue BeITyKJIOCTH Tpaduka GyHKiuu. Touku neperuda rpaguxa GyHKIUH.

OObmas cxema uccieqoBaHus (PYHKIMM U MOCTpoeHus ee rpaduka. CBoHCTBa (PYHKIIHIM,
HeNnpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHUs1 GYHKIUU Ha OTPE3Ke.

Paznen 2. ludpepennnanbHoe ucunciaeHue GyHKIMI HeCKOJIbKUX NepeMeHHbIX Tema

1. ®yHKkuMy HECKOJIIBKUX EPEMEHHBIX. JINHUU U TOBEPXHOCTH ypoBHs. HacTHbIE
npousBoHble. [Tonuelii quddepennman. [IponsBoaHbie CI0KHON PYHKINN HECKOJIBKHUX IEpe-
MeHHBIX. YacTHbIe Mpou3BOAHbIE U U depeHIrabl BhICIINX nopsiakoB. Teopema IlIBapua.

Tema 2. [IpousBonnas no Hampasinenuto. ['paguent. Kacarenbnast k kpuBoil. Kacarens-
Hasl IUIOCKOCTh U HOpMaulb K noBepxHocTu. Dopmyna Telnopa. DxkcTpeMyM QyHKIIMN HECKOIb-
KHMX IlepeMeHHbIX. Heo0XoaumMble 1 T0CTaTOUHbIE YCIOBUS AKCTPEMYyMa.

Pa3nen 3. UHTerpajibHOE HCUYHCIEHHE

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHMsI HEONpeIeIeHHOro uHTerpana. He-
OIpeJIeIeHHBI MHTETpall U ero cBoicTBa. TalnMiia MHTErpaJoB OT OCHOBHBIX 3JI€MEHTapHBIX
¢byHkuil. Merosn HenocpeICTBEHHOTO MHTETPUPOBAHHUSI.

MeToapl HHTETPUPOBaHUS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, MMO/IBEJICHUEM MO 3HaK Tudde-
peHIimana. Metoa UHTErpUPOBAHHUS 10 YACTSIM.

WuTerpupoBanue palMoOHANbHBIX IpoOel, WHTErpupOBaHUE HEKOTOPBIX BUIOB HMPpPALlMOHANb-
HBIX ¥ TPUTOHOMETPUUECKUX (DYHKIUH.



Tema 2. 3amaun, IpUBOIALIME K MOHATHIO ONpPEAEIECHHOr0 MHTerpaia. OnpeneneHHbIN
HMHTETpajl, €ro CBOMCTBA. Y CJIOBUSA UHTErPUPYEMOCTH. MHTErpan ¢ mepeMeHHbIM MPEeaeioM HH-
terpupoBanus. @opmyna Herotona — JleiiOHuna. 3ameHa nmepeMeHHOW B OMpeEAeIEHHOM HHTE-
rpaie.

[IpuiioskeHus ONpeneseHHOr0 HHTErpajla B TEOMETPUN U MEXaHUKE (BBIYMCIEHUE ILIO0-
maied IIoCKux GUryp, AJITUHBI KpUBOI, 00bEMOB.

Tema 3. HecoOCTBEHHBIE HHTETPAIIBI IEPBOTO U BTOPOTO poa (TI0 OECKOHEYHOMY IPO-
MEXYTKY, OT HEOIpaHUYEHHBIX (PYHKIIMI HA KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3amaun, MpuUBOIANINE K KpaTHBIM HHTETpaiaM. [[BOMHOM 1 TPOITHOM UHTETPAIHI,
ux cBoicTBa. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTEIPAJIOB.

3.4. TemaTuka NpakTHYeCKHX 3aHATHI MO AUCHUILIHHE
«MaremMaTH4eCKM aHAJIU3»

3.4.1. OuHo — 3a04Hasi popMa 00yUeHHs

No Tema 3angaTusa
/o
1 Pa3zgen 1. DineMeHTHI MATEMATHYECKOI0 aHAJIN3A.

Uucnosas mocienoBaTesbHOCTh. 1Ipenen 4uciIoBOM MOCIIEN0BATEILHOCTH U €ro
cBoiictBa. [IpaBuna npenensHoro nepexona. @yukuus. [Ipenen pynkuuu. Teope-
MBI 0 Tipenenax GyHkuuu. [IepBoiii 1 BTOPOH 3aMedaTebHbIEC TPE/eIbL.

2 CpaBHeHHEe OECKOHEYHO MaJbIX U OECKOHEYHO OOJBIIMX BEIWYMH. DKBUBAICHT-
Hble OECKOHEUYHO MaJjible BEJIMUMHBI. PaCKphITHE HEONPEASICHHOCTEH Pa3InyHOTO
THUIIA

3 HenpepsiBHOCTS QyHKIHMI B TOUKE U HA IPOMEKYTKe. OTHOCTOPOHHUE MTPEACIIBIL.
Touku paspeiBa Qynkuuu. [Ipumeps! pemeHus 3amaq

4 [TpousBonnas ¢pynkuuu. [IpaBuna nupdepenuupoBanus 1 GOPMYIIbl BEIYUCICHUS
NpOU3BOJAHBIX. TexHuka auddepeHurpoBaHUs OOpaTHBIX (QYHKUMH, (QYHKIHM,
3aJJaHHbIX HESIBHO, MapaMeTpUUeCcKH, Jorapudmuyeckoe nuddepeHupoBatme

5 Hudbdepennman. I'eomerpuueckuit cmbicn auddepeniumana. IlpousBoansie u
muddepeHIranbl BEICIIUX MOPSIKOB. [IpuOmkeHHbIe BBIYUCICHUS C TOMOIIBIO
nuddepeHImanos.

6 IIpaBuno Jlonuransa. ®opmyna Teinnopa. PackpbiTue HEONpENENeHHOCTEH pas-
JAUYHOTrO THUMa. Pa3no’keHus OCHOBHBIX 3JIEMEHTapHBIX (QYHKUUI 1o dopmyie
Maxkuopena. [IpubnuxeHHbIe BBIYUCICHUS C TOMOIIBI0 opMyiibl Teinopa.

7 [TonHOE MccnenoBanre GyHKIMM U mocTpoeHue rpagukos. [Ipumepsr

8 Pa3nes 2. ®yHKIMH HECKOJIbKUX NepeMeHHbIX. JIUHUYU 1 TOBEPXHOCTH YPOBHSI.
YacTHble pon3BoIHbIE U TuddepeHian nepsoro nopsaka. [lomusiit auddepen-
muain. [IpousBoanble cnokHON GyHKIMU. YacTHBIE TPOU3BOAHBIE U AU epeHIIn-
anbl BelcnX nopsaakos. Teopema [lIBapna.

10 | Pa3gen 3. UHTerpanbHoe ucyuciaeHue. VHTErpupoBaHne ¢ TIOMOIIBIO 3aMEHBI
nepeMeHHOMH, oIBeICHUEM I10]1 3HaK Juddepennnana. Meto HHTErpupOBaHHS MO
qacTsAM

11 | UnTerpupoBaHue panMoOHATBHBIX ApoOeii, THTErpUPOBAaHHE HEKOTOPBIX BUIIOB HP-
paLMOHATIBHBIX U TPUTOHOMETPHUECKUX (DYHKIIMH.

12 | [IpunoxxeHust OTPENEICHHOTO HHTETpaia B TEOMETPUN B MEXaHUKE (BBIYUCICHUE
IUIOINAAEH TIIOCKUX (UTYD, JJTUH KPUBBIX).




13

[TpunoxeHus onpeaesieHHOrO HHTErpaia B FTeOMETPUH U MEXaHHKe (BBIYHCIICHUE
00BEMOB TeJl, TUIONIAIeH TTOBEPXHOCTEH).

14

Brrunciaenue HecoOCTBEHHBIX HUHTErpajIoB IIEPBOI0 U BTOPOIo poaa.

4. Y4eOHO-MeTOAMYeCKOE M HH(POpMALIMOHHOE 00ecnieueHne

4.1. Hopmatusnsbie 1o0KyMeHTHI 1 'OCTbI

DI'OC 15.03.05. KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIICUCHHE MAITHHOCTPOUTEIHHBIX
npou3BoAcTB.2020.

AkaneMudeckuil yueOHBIN TUTaH 1o HampaBieHuio noarotoBku: 15.03.05 KoncTpykTopcko-
TEXHOJIOTHYECKOe O0ecreueHue MalIuHOCTPOUTENbHBIX Mpou3BoacTB. [Ipoduis: Cpeacrsa
aBTOMaTHU3aMK W 0a3bl JAHHBIX I TPOSKTUPOBAHUS TEXHOJIOTHYECKUX TPOU3BOJICTB.
®dopma 00yueHuss — ouHO-3a049Has. 2023.

Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 01.12.2016 No 642 «Crpaterun Hay4dHO-
TEXHOJIOTHYecKoro pa3Butusi Poccuiickoit @enepanum.

[Tpuka3 MunucrepcTBa o0pasoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxaenun Ilopsaka NpuUMEHEHHs] OpraHU3alUsSMHU, OCYILECTBISIOUIMMHU 00pa-
30BaTENIbHYIO JIESITEIIBHOCTD, 3JIEKTPOHHOTO OOYYEHMsI, TUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTHI PU peanu3aii 00pa3oBaTeIbHBIX POTPAMM).

4.2.  OcHoBHasi IUTEpaTypa:

®uxtenroinsi] [.M. OcHOBBI MaTEMaTUYECKOTO aHANIM3a: Y4eOHUK Il BY30B, 15-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

Ouxrtenronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHaIN3a: YUeOHUK Il BY30B, 14-¢ uzs.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.J[. Kpatkuii kypc matemaruueckoro ananuza. T.1. luddepennuanboe u uH-
TerpajibHOE UCUUCICHUS QYHKIMNA ONHOM nepeMeHHOU. Paapl: YueOHuK [DneKTpoHHbIN pe-
cypc]: yueb. - DnekTpoH. AaH. - MockBa: @uszmariut, 2015. - 444 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ 3kpaHna. ]

4.3. JlonoJHMUTebHAsI JINTEpaTypa:

[Tuckynos H. C. [luddepennnanbHoe 1 UHTErpaibHOE UCYUCIEHUS 11 BTY30B. B 2-X To- Max.
M.: Unrerpan - [pecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTUKH NIl TEXHHYECKUX BBICHIMX yueOHbIX 3aBepeHuil. Yactu 1-4. M.: MI'TY, 2012.
400 k3.

Kpatkuit xypc BbIcHiel MaTeMaTUKH [DJIEKTPOHHBIA pecypc|: yued. - DJeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c¢.  [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos {.C., Hukonbsckuit C.M. Briciias maTremMaTnka: ydeOHUK Ui By30B B 3-X ToMax. M.:
Hpoda, 2009.

HuTerpanbHoe ucurcinenue GyHKIUNA OJHONW U HECKOIBKHUX MEePEeMEHHBIX. Teopus moms: Me-
TOIMYECKUE YKa3aHUs M BapHaHThl pacueTHo-rpaduueckux padot // boagyno M.A., bopo-
nuna C.J., [Tokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuii ananu3. Teopus npezaenoB u auddepeHImanbHOe HCYUCICHUE: OCHOBHBIE
MOJIO’KEHUS TEOPUH, METOIMUYECKUE YKa3aHUS M BApUAHTHI pacueTHoO-rpaduueckux pador //


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

bonynos M.A., bopoauna C.U., Koporkosa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

44, DjaexkTpoHHbIe 00pa3oBaTeIbHbIE PECYPChI

[IpoBeneHue 3aHATHIA U aTTECTALIMI BO3MOKHO B JUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHHEM CH-
CTEMBI TUCcTaHIIMOHHOTO 00ydyeHus1 yauBepcuteTa (C1O-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-

dbenpoit «MaTemaTuka» 3JEKTPOHHBIX 00paszoBarenbHBIX pecypcoB (DOP) mo BceM pazaenam
MIPOrPaMMBI:.

DJIeMEHThI MaTEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
HHTerpanbHOE UCUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIUH OHON NTepEeMEHHON

Juddepenumansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKINN HECKOJIBKUX I1e-
PEMCHHLBIX

Pazpaborannsie DOP BKITI0YaOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.
[Mopsinok npoBeneHus: paboOT B AUCTAHIIMOHHOM (hOpMAaTe YCTaHABIMBACTCS OTACIBHBIMU PacIIo-
PSOKEHUSIMH TIPOPEKTOPA 1O yueOHOI padoTe H/MiTH EHTPOM Yu4eOHO-METOANIECKON paboTHI.

Ka;mmﬁ CTYACHT o0ecrieueH HUHAUBUAYAJIbBHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K 3JICKTpOHHOI71

OnOJIMOTEKE MOCKOBCKOTO IIOJIUTEXA

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

HHaTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MAaTepPHabl B JIEKTPOHHOM BHUJIE, TIPEI-

CTaBJIEHHBIE Ha calTe mospolytech.ru B pa3aciic: «L[eHTp MaTeMaTU4YCCKOIro O6paBOBaHI/I}I»

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

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

[Tone3nbie yaueOHO-MeTOAMUECKHIE U HH(DOPMAIITMOHHBIC MAaTEPHAJIBI IPEJICTABICHBl Ha CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenp pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW cetu «MHTepHeT» sl ocBoe-

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

4.5. JIuueH3u0HHOEe U CBOOOTHO paclpoCcTpaHsieMoe MPOrpaMMHoOe
olecrieuenmne

No[ HammenoBanme | PaszpabGotumk [10 | octymuocts (u- | Ccbuika Ha Equnblii peectp
(mpaBoobmnana- LIEH3UOHHOE, CBO- | POCCUUCKHUX MPOrpaMM JJIs
TeJb) 0601HO pactpo- OBM u B/l (ipu Hamuuun)
CTpaHsEeMOE)
1 | Astra Linux | OOO JInueH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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

MoitOduc OO0 "HOBbBIE
OBJIAYHBIE

TEXHOJIOI'M"

JInen3nonuoe

https://reestr.digital.gov.ru/ree

str/301558/?sphrase id=9433

75

BOYHBbI€¢ CUCTEMbI

4.6. CoBpeMeHHbIe npodeccuoHATIbLHBIE 0a3bI JAHHBIX U MHGOPMALIMOHHBbIE CIpPa-

Ilepeuenns pecypcoB cetu UHTepHeT, 1OCTYNHBIX 1Jisl 0CBOEHHUS AUCHMILIUHBI:

HaumenoBanue

Ccbuika Ha pecypce

JocTymHocTh

NupopMmannoHHO-CIPAaBOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

Hocrynna B cetn Un-
TepHeT 0e3 orpaHuye-
HUM

WNudopmarmonnsie pecypest Cetn
Koncynprantl Iroc

http:// www.consultant.ru

JocryrnHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTeIbHBIX CTaH-
JIapTOB BHICHIETO 00pa30BaHUs

http://www.fgosvo.ru.

JocryrnHo

JIEKTPOHHO-0M0/IHOTEYHbIE CHCTEMbI

ru/

Jlaub https://e.lanbook.com/ JloctynHa B cet MH-
TepHET 0e3 orpaHuye-
HUU

IPR Books https://www.iprbookshop | Joctynna B cetn UH-

TepHET 0e3 orpaHuye-
HUU

MOJTUTEMaTHIeCcKas peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (0udbmmomeTpu-
yeckas) 6aza JaHHBIX

IIpodeccnonanbubie 6a3bl JAHHBIX
baza naHHbIX HayYHOH JIEKTPOH- http://www.elibrary.ru JlocTynHo
HOI OubIMoTeKn
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JJocrymHo

5. MaTepuajibHO-TeXHUYECKOe o0ecneuyeHue JUCHMILTUHBI
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHO — TeXHUYecKast 0a3a yHHBEpPCUTETa 00eCIIeunBaeT MPOBEICHUE BCEX BUIIOB
3aHATHH, TPETYCMOTPEHHBIX YU4EOHBIM TJIAHOM, H COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM H
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «Marematuka» He pacrojaraet COOCTBCHHBIM ayIUTOPHBIM (DOHIOM M HC-
MOJIb3YeT y4eOHbIC ayAUTOPHH U3 001ero (JOH/Ia YHUBEPCUTETA.

[Ipu HEOOXOAMMOCTH JJIsl TIPOBEACHUS WHTEPAKTHBHBIX MPAKTHUCCKUX 3aHSITUH HCIIOJIb-
3YIOTCS KOMIIBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MCTOI[I/I‘leCKI/Ie PECKOMEHIAIIUHN

6.1. MeToaudeckue peKOMeHIAMH 1JIsl MPpenoaBaTeas
M0 OPraHu3anuu 00y4eHus

[Ipexne Bcero, cieayer oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO MPAKTHUUYECKH BECh
M3y4aeMbIii UMU MaTepuai He TpeOyeT Kakoh-1u0o crenuanabHON (JIOMOIHUTENBHOM) MOATOTOB-
KM ¥ BIIOJHE MOXXET OBITh YCIEIIHO U3y4Y€H, €CIU CTYACHTHI OyIyT CBOEBPEMEHHO BBITIOJIHSITH
JIOMalTHUE 3aJaHusl ¥ MOJIb30BaThCs (MPU HEOOXOJMMOCTH) CUCTEMOH IJIAHOBBIX KOHCYJIbTAIU
B TEYEHHME KaXXJIO0ro cemecrpa. Bomexamme B Kypc MaraHainu3a pa3lenbl SABISIOTCS Kilaccude-
CKMMH, B TO € BpPEMsI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK MMEIOT LIMPOKOE PacCHpo-
CTpaHEHHME JUIsl PELICHHS PA3HOTO poja 3aad BHYTPU CaMOM MAaTEMATHKH U MPUKJIAJHBIX 3a/1a4.
Hx ocBOEHUE MOMOXKET CTYI€HTaM JIOTUYECKH BEPHO, ApPTYMEHTUPOBAHO U SICHO CTPOUTD YCT- HYIO
U THUCHBMEHHYIO pe4Yb, YCIICITHO MPUMEHATh HAKOIUICHHBIC 3HAHUA B MpodeccHnoHAILHON
JEeSATEIbHOCTH.

Heo6xoanmMo ¢ camoro Havasa 3aHSTHI PEKOMEH/IOBATh CTYJIE€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIbHYIO JIUTEPATYpPY, @ B KOHIIE CEMECTpa AaTh CIIUCOK BOMPOCOB JUIsl MOATOTOBKHU K K3aMe-
HY.

Ha nepBoMm 3aHsATHY 110 TUCIUILIMHE CIEAYET 003aTeNIbHO MIPOUH(DOPMHUPOBATH CTY ICH-
TOB 0 BUJIE ¥ (OpMaxX TEKYIIEH U MPOMEKYTOYHOM aTTeCTALNM 11O AUCITUIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUSAX JOMYCKa K MPOMEXYTOYHOM aTTeCTalluH, TPUMEHSIEMBIX BUAAX MIPOMe-
KYTOYHOTO KOHTPOJISI.

N3noxeHnne TeOpeTMUECKOro Marepuana JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
MpuMepamu, THIATEIHbHO OTOOPAHHBIMU TPETIOIaBaTeNIEM TaK, YTOObI TEXHUYECKHE TPYAHOCTH U
BBIKJIAJIKU TIPU PELICHUH 33/a4l HE OTBJIEKAJIU OT IJIaBHOT'O: OCMBICIEHUSI HJIEU U CYTH MpUME-
HAeMBIX MeTOJI0B. CremyeT Bceraa yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUST PACCMOT-
PEHHBIX Ha 3aHITUSX ypaBHEHUN U popmyt.

[IpakTHdeckue 3aHITHUS JOHKHBI OBITh OPraHU30BaHbI MPETIOAaBaTENIEM TaKHUM 00paszoM,
YTOOBI OCTABAJIOCh BPEMS Ha MEPHOJUYECKOE BBIMOTHEHUE CTYACHTaMU HEOONbIION caMOCTOs-
TENBbHON PabOTHI B AyAUTOPUH ISl IPOBEPKU YCBOEHUS M3JIOKEHHOTO MaTepHaa.

[IpenogaBaTens, BeAYUIUl MpPaKTUYECKUE 3aHATHUS, JTOJDKEH COTJIACOBBIBATH Y4eOHO-
TEeMAaTUYECKHUH TUTaH 3aHSATUH C JIEKTOPOM, UCIIOJIb30BaTh €AMHYIO CUCTEMY 0003HAYCHHH.

[IpenogaBaTento cneayeT JOOMBATHCS CUCTEMATHUYECKON HEMPEphIBHON pabOTHI CTYACH-
TOB B TEUEHHE CEMECTPa, HEOOXOAUMO BBISIBISATH CUIJIBHBIX CTY/IEHTOB M MIPUBJIEKATh WX K HAy4-
HOM paboTe, K YJacTHIO B Pa3HOTO PO/ia OJIMMITHAaX U KOHKypCax.

CTyIeHT NOKEH ONYIIAaTh 3aMHTEPECOBAHHOCTh MPENOAABaTENs B TOCTHKEHUH KOHEY-
HOTO pe3ysbTara: B MPUOOpPETECHUH OOYYAIOIIMMHUCA MPOYHBIX 3HAHWM, YMEHUW U BIIAJCHUS
HaKOIUIEHHOW MH(pOpMAIMEH I perieHus 3a1a4 B IpodecCuOHaTbHOM IeITeTbHOCTH.

6.1.1. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI
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[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B AUCTAHIIMOHHOM (popmare ¢ nmpumeHe-
HUEM CHCTEMBI JUCTAaHIIMOHHOTO 00yuenus yausepcutera (CJ1O-LMS) Ha ocHoBe pa3paboTaH-

HbIX Kadenpoir «MaremaTuka» 3JIEKTPOHHBIX 00pa3oBaTrenbHBIX pecypcoB (DOP) mo BceM pas-
JieaM nporpaMmmsl (cum. 1. 4.4).

[Topsimok mpoBeneHus padoOT B JUCTAHIIMOHHOM (pOopMaTe yCTaHABIUBACTCS OTACIHHBIMU
pacropsHKEHUSMHU MTPOPEKTOpa Mo y4eOHOW paboTe W/WiiM MEHTPOM Y4eOHO-METOIMYECKON pa-
OOTBI.

6.2. MeTtoauyeckue yKazaHus sl 00yYAIOUIUXCS 10 OCBOEHUIO

JAUCIUILTHHBI

Paznea 1: nuddepennnanbHoe ucuucjaeHne PyHKIMil 0HON epeMeHHOM

[Tpu uzyyenun nuddepeHanbHOro HCuncieHus GyHKIUN 0JHON epeMeHHOI 00paTu-
Te BHUMaHKE Ha IOHATHE Ipesiesia QyHKIMU B TOYKE ¥ METO/bI €10 BhuMcienus. Ilpenen — Q-
HO U3 OCHOBHBIX MOHATHIA MaTeMaTH4YecKoro aHanuza. [Ipu Borauc( 1Q)eHrooH MpeesioB PYHKIH \U

o0
HaJ0, MPEXJE BCEro, BBISICHUTH XapakTep HEOIpeaeeHHOCTH , ,0-00,00-00,1

| - |

\0 o Y
YroObl 0OBNIaIETh TEXHUKOM pellIeHHs 337ay Ha BBIYMCIICHUE MIPEIeNIOB, HA/l0 3HATh JBa 3aMeyva-
TEJNBHBIX Tpe/esia, Ta0NIHIly SKBHBAJCHTHBIX OSCKOHEYHO MalIbIX, MpaBwio Jlomurans, pa3nnd-
HbI€ TIPUEMBbl PACKPBITHs HEONPEIEIEHHOCTEH B 3aBUCUMOCTH OT BHJAa (YHKIMU M PELIUTh J0-
CTaTOYHO OOJIBIIIOE KOJIMYECTBO 3aj1ad.

IIpu u3ydeHuu TeMm, NOCBAIICHHBIX MPOU3BOAHOW M aAuddepeHunany (yHKIMH, HAAO
OCMBICITHTh UX T€OMETPHUYECKHI CMBICI, IOHUMATh pa3iinune Mexay HuMH (auddepeHnuan - 3To
rJIaBHAs JIMHEWHas 4acThb mpupaiieHus QyHkuuu). TBepao 3HaTh (Kak TaOIUIly YMHOMKESHHS)
dopmynbl quddepeHIIMPOBaHUS OCHOBHBIX 3JIEMEHTAapHBIX (DYHKIMHA U mpaBuia AudQepeHim-
poBanus (Bce, KOHEUHO, HO 0COOEHHO MpaBuiIo AU GEpEeHINPOBAHUS CIOKHONU DYHKIIUN).

OOpaTtuTe BHUMaHUE TaKXke Ha 0COOCHHOCTH AUPPepeHInpOBaHNs PYHKIIMH, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTPUUECKH, Ha IpUEM JorapupmMuueckoro audepeHnpoBaHus.

Cremyer 4eTKO 3HATh M YMETh MPUMEHSITHh AITOPUTM HCCIETOBaHUS (DYHKIIUI U MOCTPO-
eHMs rpaUKOB: ONpesieleHne TOUeK pa3phlBa (M UX KJIACCH(PUKAIINIO), aCUMIITOT rpaduka (Bep-
TUKaJIbHOM, HAKIIOHHOW, TOPH30HTAIBHOI), HEOOXOUMBIE U JOCTATOUYHBIC YCIOBHSI MOHOTOHHO-
CTU (PYHKIMH, CYILIECTBOBAHUS JOKAJIbHOIO IKCTPEMYyMa, MPOMEXKYTKOB BBITYKIOCTH M BOTHY-
TOCTH (PYHKIIUU M TOUYEK Tepernoa.

Pazgen 2: nudpepenunanbHoe ucunciaeHue GPyHKIMI HECKOJbKHX NepeMeHHbIX

[Ipn m3ydeHun naHHOrO pasjaena oOpaTHTe BHUMaHHE Ha TO, YTO (YHKIUS JBYX Iepe-
MEHHBIX MMEET HaIISHBIA F€OMETPUYECKHM CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM IIPO-
CTPaHCTBE

Hano ocMbICTUTh MOHSATHS YaCTHBIX MPOM3BOJHBIX M IMOJHOTO nuddepeHuana u oco-
OCHHOCTb MX BBIYMCIICHUS, OBJ/I€Th TEXHUKOW BBHIYMCICHHUS MPOU3BOIHBIX OT CIOXHOU (PyHK-

MM HECKOJBKNX TNepeMeHHbIX. Cremyer oOpaTWTh BHUMaHHE Ha TO, 4TO IS (QyHKIWHU Z

= Z(X, y) CMEIIAaHHBIE YaCTHBIE IMPOU3BOAHBIE BTOPOrO IMOPSAJKA paBHBI MEXIy COOOM:
0%z _ 0%z
oxdy  oyox

(Teopema IlIBapuia), To ecTh mopsAa0K TuddepeHIIPOBaHUST HE UMEET 3HAYCHHUS.

Jlnst QyHKIIMM HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHMs (YHKLUUHU B MPOHU3BOIIb-
HOM HaIlpaBJICHUM XapaKTepU3yeTcs MPOU3BOIHOMN MO HANpPaBICHHIO, a HaUOOJbIIAsh CKOPOCTh
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n3MeHeHus QyHKIUU OyAeT B HallPaBJIEHUU BEKTOpa I'PaJHeHTa.
Crnenyer oOpaTUTh B ATOW TeMe BHUMaHHE HAa HEOOXOJUMOE U JOCTATOYHOE YCIIOBHS
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CYIIECTBOBAHUSA KCTpeMyMa (DYHKITMH HECKOJIbKUX TEPEMEHHBIX.

14



Pa3nen 3: uHTerpajbHOe HCUYUCIEHHE

B uHTETpansHOM MCYHCICHUH pPEeIIaeTcsl 3a1ada, 0OpaTHOM TOM, KOTopas paccMaTpHBa-
nack B 1A PepeHINaTHOM HCUNCICHHH: HEOOXOMMMO HAiTH /s fanHoi byrkimn | (X) Ta-

KyI0 (pyHKIIHIO, TPOU3BOIHASL OT KOTOPOH Oblia Obl paBHA 3agaHHON. IHTerpupoBanue GyHKIui
— JIOCTaTOYHO CJIOKHBIN pa3/ie] MaTEMaTUKH, OBJIAJETh KOTOPBIM MOYKHO TOJIBKO, €CJIU CTYIEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJTUYECTBO MHTEIPAIOB PAa3HOIO THIIA.

Hazno tBepao 3HaTh TabIUIly MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIH, OCHOB-
HBIE METO/bl MHTETPHPOBAHUS (3aMEHA MEPEeMEHHOMW, MOoJBeneHue Mo 3HaK auddepennunana,
MHTErPUPOBAHUE T10 YAaCTSIM, IPUEMbI BBIYHUCICHHUS MHTETPAJIIOB OT pallMOHAIbHBIX IAPOOEl, OT
Pa3HOro THIA TPUTOHOMETPUUYECKUX (PYHKITUH).

Hano ocMbIciIuTh €IMHCTBO MOAXO0/A K MOCTPOCHUIO ONPENENICHHBIX, KPAaTHBIX, KPUBO-
JIMHENHBIX, MMOBEPXHOCTHBIX HHTETPAIOB — IOCTPOCHHE HEKOTOPOW HHTETPAJIbHOM CYMMBI U
MpeAeNIbHBINA IEPEXO.

3HaTh T€OMETPUYECKUI CMBICI U OCHOBHYIO (POPMYITy BBIYUCICHHS ONpPEICIICHHBIX HH-
terpaigoB — ¢dopmyny Heiorona — JleiiOHuma, reomerpuueckue U (hU3MYECKHE MPUIOKCHUS
OTIpPENICICHHBIX M KPaTHBIX MHTETPAJIOB, YMETh HAXOAWUTH IUIOMIAAb IJIOCKOW (QHUTYpBI, IIHHY
KpUBOH, 00bEM U IUIOIIA b TOBEPXHOCTH TEJ BPALECHUS.

7. ®OH/I OLIEHOYHBIX CPEICTB

@oH/1 OIICHOYHBIX CpeICTB MpeacTaieH B [Ipunoxennn 2 k paboueil mporpaMme W BKIIOYAET
pa3nensl:

1. MeTobl KOHTPOJISI ¥ OLICHUBAHUSI PE3yIbTaTOB O0yYEHHS.
2. lllkana v KpUTEpUU OIICHUBAHUS PE3YIIBTATOB O0YUCHHUSI.
3. OueHOYHBIE CPE/ICTBA.

3.1. Texymmmii KOHTPOJIb.

3.2. [IpomerxyTouHast aTTeCTaIHs.
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Ilpunosrcenue 1

TemaTnueckuii nJIaH AMCHUNJIMHBI «VMaTeMaTHYeCKHH aHAJIU3»
10 HANIPABJIEHUIO MOATOTOBKH
15.03.05 «kKOHCTPYKTOPCKO-TEXHOJI0THYECKOe 00eceueHue
MAaIIMHOCTPOUTEIbHBIX MPOU3BOACTB)
[Tpodunb
«CpeacTBa aBTOMaTH3aIMHU U 02361 JAHHBIX JJIsl IPOEKTHPOBAHUS
TEXHOJIOTN4YEeCKUX MPOU3BOACTB)

®opma 00yUeHHUS : O4HO-320YHAS
I'ox natopa: 2023/2024

(bakanasp)
Buabi yueOHoli padoThl,
N o = & | BKIIOUAN CAMOCTOATEILHYIO Bujet camocrosTenbHOM PaboTel | @opypr at-
° Pasien § 5 § padoTy CTyIeHTOB, CTyaeHToB TeCTAUNH
= =t
nin 3 ﬁ Ea U TPYA0EMKOCTH B yacax
Jl | I/C | JIa6 | CPC | KCP | K.P. | K.IL | PT'P | Pepepar | K/p ) 3
Bropoii cemecTp
Paznen 1. JuddepenunanbHoe 4
1.1 | ucuncienre GyHKIUI OHOM 2 1 5

nepemMeHHoi. Yucnosas rocieno-
BaTeJbHOCT. [Ipenen uncnoBoit
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MOCIIEI0BATEIHLHOCTH U €T0 CBOM-
ctBa. [IpaBuia npeaensHOro nepe-
xona. Oynaknus. [penen GyHkImm.
Teopemsl 0 ipenenax GyHKIUH.

1.2

IIepBblil 1 BTOpOM 3aMedarebHbIE
npenensl. beckoHedHO Manble U
OCCKOHEYHO OO0JbIINE BCIUYUHEI.
OKBHUBAJICHTHbIE OECKOHEYHO Ma-
Jble BEJMYMHBL. PackpbiTue He-
ONpeACICHHOCTEN Pa3HOr0 THUIIA.
Boiraua 3agmanuii PI'P Ne 1 mo
MaTeMaTH4YeCKOMY AHAJIM3Y.

13

HenpepbsiBHOCTS PyHKIIMI B TOUKE
U Ha npoMexyrtke. OmHOCTOpOH-
HUEe Tpenenbl. Toukd  paspbiBa
GbyHKIMY, UX KIacCu(UKAIIMSL.

14

[IpousBonnas ¢ynkmuu. ['eomer-
PUYECKH U MEXAHUYECKUI CMBICI
npousBoaHoi. IlpaBuna mudde-
peHLUpOBaHUS U (OpMyJIBl BBI-
YHCIeHUs NpOM3BOIHBIX. Tabnuia
IPOM3BOJIHBIX OCHOBHBIX 3JIEMEH-
TapHBIX QYHKIUH.

15

Huddepenunan. [IpousBonnsie u
TuddepeHmansl BBICIIUX TTOPSA-
KOB. [IprOIrKeHHBIE BEIYMCICHUS
¢ moMoIbo nuddepeHmanos.

1.6

IIpaBuno  Jlonurans. ®opmyna
Teinopa. Pa3noxkeHuss OCHOBHBIX
JJIEMEHTapHBIX (QYHKUUH 1o Qop-
myne Teiinopa. IlpubmmxeHHbe
BBIYUCIIEHUS C MOMOIIBIO (OpMYy-
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abl Teinopa.

1.7

OcHoBHbIe Teopembl nupdepen-
UAJIBLHOrO HcyuciaeHus. MoHo-
TOHHOCTh (DYHKITUH, 3KCTPEMYMBI.
HeoGxomuMble W jocTtaToyHbIe
YCIOBUS MOHOTOHHOCTH, JIOKAJIb-
HOro 3KcTpemyma. HccnenoBanue
BBIITYKJIOCTH Tpaduka ¢GyHKIUH.
Touku neperuda.

18

OOmass cxema  HUCCIIEJOBAHUS
GyHKIIMM U IOCTPOEHUs ee rpadu-
ka. CpoiicTBa (yHKUMH, Hempe-
pBIBHBIX Ha oTpe3ke. Haunbombiee
Y HavMeEHbLIee 3HaYeHUs PYHKINU
Ha OTpe3Ke.

KonTpoubnbii Tect Nel nHa ce-
MHHape M0 (YHKIUSAM OJHOH
nepeMeHHOMN

19

Paznen 2. @®yHKUHMS HeECKOJb-
KHX nepemMeHHbIX. [Ipenen u He-
npepbIBHOCTh. (OCHOBHBIE  CBOI-
CTBA  HEMPEPHIBHBIX  (YHKIUH.
Yactuble mponsBoaHbie. [lomHbIH
muddepenma.

Boinaua 3apanuii PI'P _Ne 2 mo
GYHKUMAM _HECKOJbKHX _Iepe-
MEHHbIX

1.10

[Tpou3BoHBIE CIOXKHON (DYHKIIMH
HECKOJIbKUX TepeMeHHbIX. Yact-
Hble TPOM3BOJHBIE M Ju(pdepeH-
IIUaJTBl BBICIIMX TOPsAKOB. Teope-

10

18




Ma [lBapua. IlIpousBogHass Mo
HarpasjeHuto. [ pagueHrT.

111

OKeTpeMyM (PYHKIMHM HECKOJIbKUX
nepeMeHHbIX. HeoOxonumele u 10-
CTaTOYHBIE YCIOBHSI DKCTPEMYMA.
KonTpoubHbliii TecT Ne2 Ha ce-
MHHape M0 QYHKIUAM HECKOJIb-
KHX IepeMeHHbIX

11

112

Paznean 3. UnTerpajbHOe MCYHC-
JICHUE

[TepBooOpaznas. HeonpeneneHHbIit
MHTETpall U ero cpoiicrBa. Tabmu-
11a UHTErPaJiOB OT OCHOBHBIX 3Je-
MEHTapHbIX  (QyHKIuH. Metonq
HEIMOCPEICTBEHHOTO  MHTETPUPO-
BaHUSI.

Boinauya 3aganuii PI'P Ne 3 mo
HHTErPajlbHOMY HCYHMCJICHUIO

12

1.13

WHTerpupoBaHue ¢ MOMOILBIO 3a-
MEHBI TePEeMEHHOM, MO/BEICHHEM
noj 3Hak auddepenunana. Merox
WHTETPUPOBAHMSI 110 YACTSIM

13

1.14

WHTerpupoBanne  panuoHaIbHBIX
npoOeit MHTErpupoOBaHHE HEKOTO-
pBIX BUAOB HPPALUOHAIBHBIX H
TPUTOHOMETPUUYECKUX (PYHKIIMH.

14

1.15

3amaun, MPUBOMAAIINE K TMOHITHIO
onpeaeneHHoro uHrerpaita. Coit-
CTBa OIpPEACIICHHOr0 WHTErpania.
®opmyna Herorona-Jleitbnuna.

3aMeHa TMEepeMEeHHOW W WHTETpH-
pOBaHUE MO YaCTSIM B OMpPEICIICH-

15
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HOM MHTerpase

1.16

[IpmiokeHnss ONpeneIeHHOr0 HH-
Terpaja B TEOMETPUU M MEXaHUKE
(BBIYMCIICHNE TUTOLIAJeH IIIOCKHX
buryp, UIMHBI KPUBOH, 00HEMOB,
IUTONIA I TOBEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpaibl mep-
BOI'O U BTOPOTO POJIa, UX CBOMCTBA.
KonTpoubnblii Tect Ne 3 Ha ce-
MHHAape M0 MHTErpajJjbHOMY HC-
YHCJICHHUIO

17

1.18

3agauu, NPUBOSAIIME K KPaTHBIM
MHTerpangaM. JIBOMHOW U TPOMHOU
UHTETrpaibl, UX CBOIcTBa. Bhunc-
JICHWE JIBOMHBIX MHTErPAJIOB CBE-
JICHHEM K IIOBTOpHBIM. ['eomeTpu-
yeckne M (pu3muecKue Mpuioxe-
HUS KPaTHBIX HHTETPAJIOB
KoHTpoabHoe TecTUpOBaHHE

18

®opma aTTecTanuu

19-21

Bcero yacoB no jucuuMinsinHe

18

54

72

PI'P

3 Te-
cTa
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Ilpunosicenue 2

®OH/I OHIEHOYHbBIX CPEACTB
MO JUCHUATLTAHE

«MareMmaTH4eCKUN aHAJIU3»
OuHo-320uHas popma o0yueHH st

Hanpasnenue noarorosku: 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOecTiedeHne
MalIMHOCTPOUTCIIbHBIX IPOU3BOIACTB).

[Tpoduns: «Cpencrsa aBToMaTH3aUK ¥ 0a3bI TAaHHBIX U1 IPOSKTHPOBAHUS TEXHOJIOTUIECKUX
TIPOHU3BOCTBY.

®opma 00yueHHS: OYHO —3a09HAsL.

Kadenpa: «Matematuka»

1. MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHHs

JU1st KOHTPOJISL YCIIEBAEMOCTH M Ka4eCTBa OCBOCHMS IUCLUILIMHBI HACTOSAIIEH TpOorpaMMoin
IIPEyCMOTPEHBI CIIEIYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH YCIIEBaEMOCTH (TEKYILIUIl KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (3K3aMeH).

2. lllkana u KpUTEPHUHN OLIEHNBAHUSI Pe3yJ1bTATOB 00y4eHUs
DopMa NPOMEKYTOYHOM ATTECTAllUM: IK3aMeH

[TpomesxyTounasi arrectanus oOydaroumxcsi B (hopMe 3K3aMeHa MPOBOAUTCS 1O Pe3yibTa-
TaM BBINIOJTHEHHUS BCEX BHJIOB Y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX Y4EOHBIM IIJIAHOM I10 JaHHOU

AUCHUIUIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThl TCKYUICTO KOHTPOJA YCIICBAEMOCTHU B TCUCHUC
ceMecTpa. OI_IGHKa CTCIICHU JOCTHXKCHUA 06y"IaIOH_[I/IMI/ICH INIAaHUPYEMBIX PE3YyJIbTATOB O6y‘ICHI/IH Ino
AUCHUIUIMHE ITPOBOAUTCA MPCIOAABATCIIEM, BEAYIIUM 3aHATUA IO AUCHUILIIMHE METOAOM DKCIICPT-
Ho#t onieHkH. Ilo uToram HpOMeX(YTOqHOﬁ aTTeCTalvu 1o JUCHUIINIMHC BBICTABIACTCA OLICHKA «OT-

JIMIHO», «XO0pPOoI0», «YAOBJICTBOPUTCIIBHO» UJIN «HCYAOBJICTBOPUTCIIBHOY.

HIxaJjia oneHNBaAHUA Onncanne

BeimonHeHs! Bce 00si3aTeIbHbIE YCJIOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTeCTAUMH, IPEAYCMOTPEHHBIE
nporpaMMoil quctuiuivHbel. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HaBBIKOB I0OKA3aTEIsIM, IIPUBEICHHBIM B
Otim4Ho TabynLax, onepupyeT NpUOOPETEeHHBIMH 3HAHUSMHU, YMEHUSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIEHHOW CII0XKHO-
ctu. [Ipu 3TOoM MOryT OBITH JONYIIEHBI HE3HAUNUTENbHbBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHUS IIPHU MIEPEHOCE 3HAHUN U YMEHUI
Ha HOBBIE, HECTAHIapTHBIE 3a7a4H.
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Xopoiiio

BrlinonHensl Bce o0si3aTe/ibHbIE YCJOBHS NMOATOTOBKH CTY-
JAeHTa K MPOMEKYTOYHOH aTTecTalUM, IMPEAYCMOTPEHHbBIE
nporpaMMoil quctuiuiibel. CTyIeHT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB MOKa3aTelsIM, IPUBE/ICHHBIM B
TabynIax, onepupyeT NpUOOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMU. B TO ke Bpemsi mpu OTBETE JOMYCKaeT Hecylle-
CTBEHHBIE NOTPEIIHOCTH, 3aJaud pelIaeT ¢ HeJo4YeTaMu, He
BIIUSIOUIMMH Ha OOLIUI X0/ peleHusl.

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

BrinonHensl Bce o0si3aTe/ibHbIE YCJOBHS NMOATOTOBKHU CTY-
JAeHTa K TMPOMEKYTOYHOH AaTTecTallUM, MPEAYCMOTPEHHbBIE
nporpaMMoil tucuuiuivHbel. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB ITOKA3aTesIM, IPUBEICHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMHU 3HAHUSAMU, YMEHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOoOKue 3HaHUS, IPU OTBETE HE
JIOTYCKaeT TrpyObIX OIIMOOK WU MPOTUBOPEYUH, OJHAKO B
(bopMyIUpPOBaHUN OTBETa OTCYTCTBYET JIOJDKHAS CBS3b MEXKIY
aHAJIM30M, apryMEHTAalUeil U BBIBOJIaMH, B PEIICHUH 3a]1a4 MO-
T'YT COJIepKaThes rpyobie omuOKu. [ momydeHus npaBuibHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbmmonHeHb! 00s13aTeIbHbIC YCJAOBHMS IOATOTOBKHM CTY-
JAEHTA K IPOMEKYTOYHON aTTeCcTAaUMH, IPEAYyCMOTPEHHBIE
nporpammont nucnuiuinebl, MJIM cTyneHT nemoHCTpuUpyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JMIAX, JOMYCKAIOTCS 3HAYUTENIbHbIE OIIMOKU, IIPOSBIAET-
Cs OTCYTCTBUE 3HAHUM, YMEHMI, HaBBIKOB IO PsAAy IMOKa3are-
Jed, CTYJIEHT HCIBITBIBACT 3HAYMTEIbHBIE 3aTPYJHEHUS IIpU
ONEPUPOBAHNUH 3HAHUSMU U YMEHUSIMU.

3. OueHo4HbIE CPeACTBA

Hepeqeﬂb OLHECHOYHBIX CPEACTB II0 TUCHUIITTHHE

«MaTteMaTH4YecKHuii aHAJIN3)

HanmenoBanue
OLIEHOYHOTI'O Cpe.I-
CTBa

KpaTKaH XapaKTCPUCTUKA OLICHOYHOI'O

IIpencrasinenue one-
HOYHOI'O CPEJCTBA B

cpencTBa DOC

KonrtpomnbHas (ca-
MOCTOSITEIbHAS)
pabota

(KP)

CpencTBo NMpoBEpKH YMEHUI NPUMEHATH
MIOJIyYEHHBIE 3HAHUA JUIS PELICHUsS 3a]a4
OIIPEEIIEHHOrO TUIIA II0 TEME HJIU pas3ze-

Iy

KommnekT koH-
TPOJIBHBIX 3aIaHUI
110 BapUaHTaM




2 | PacuetHo-
rpaduueckas pa-
oorta

(PTP)

CpenctBo MpOBEpKHM YMEHUN MNPUMEHSTH
MOJTy4YEHHBIE 3HAHMS 110 3apaHee oIpee-
JICHHOW METOJUKE Ul peIleHus 3ajaad
WIK 33JaHA{A 0 MOJIYJI0 WIM JUCIH-
IIJIMHE B ICJI0OM.

KoMmmiiexkt 3amaHuii
TSI BBITTOJTHCHUS
pacyeTHo-

rpadguveckoit padboThl

VYeTHbI onpoc

CpencTBo KOHTPOJISl, OPraHW30BaHHOE KaK
crierangbHas Oecema IMeAarorm4ecKkoro
paboTHUKAa ¢ OOyYarOIIMMCS Ha TEMBI,

Bomnpocsl o

3 cobecesI0BaHue, CBSI3aHHBIE C U3y4aeMOW AMCUUILUIMHOM, U TeMam/pas/ienam
(YO) PACCUMTAHHOE HAa BBIACHEHHE 00beMa JUCIUILIMHEL
3HaHMI 00YYaroLIErocs Mo OIpPeaeIeHHO-
My pasjeny, TeMe, PoOIeMe U T.1L.
CucreMa CTaHIapTU3MPOBAHHBIX 3a1aHUIA,
4 Tect H03BOJIAFOIIAS aBTOMATU3HPO- MOH]| TECTOBBIX
(T) BaTh NPOLEAYPY U3MEPEHHs YPOBHS 3Ha- 3aJIaHui
HMI ¥ yMEHHUi 00yYaroIerocs.
5 | Dx3amenamponnsie | CpeicTBO INPOBEPKU 3HAHWM, yMEHHH, | DK3aMeHAIlMOHHbIE
OWJIETHI HaBBIKOB. MOXKET BKIIOYATh KOMILIEKC | OUIIETHL
(35) TCOPETHHECKNX BOMPOCOB, 3a1a%, MPAKTH™ | [yt 1

YeCKUX 3aJaHuil.

mnmpoueaypa MHpUMCEHE-
HUs.

IIpomexyTouHas aTTecTa-
st (ITA)

Ox3amen (D)

1) yerno (V)

2) nucemenHo (IT)

OneHoyHbIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH BKJIHOYAIOT KOHTPOJIbHBIE BOIPO-
Chbl U 3a/laHus B (popme OJaHKOBOTO TECTUPOBAHUS JUIsl KOHTPOJIS OCBOEHUS 00ydarolMMUCS pa3-

3.1. Texkymuii KOHTPO.JIb

JIEJIOB JUCHMIUINHBIL, ipruem PI'P.

Conep:xanue pacueTHoO-rpaguyecKux pagor.

PacuerHo-rpadguyeckas padora Nel nmo nuddpepeHunanbHOMy HCHHCICHUIO GYHKIMNA OHOH

nepeMeHHOon

Kpartkoe conepxaHue 1 3Tarbl pacdeTHO-rpaduueckoil paboThI:
[Ipenen uncaoBoi Mocie0BaTENLHOCTH, MTpeied QYyHKIIUH.
HccnenoBanue GpyHKIMM HA HEMIPEPBIBHOCTb.

Brruuciienue npon3BOAHBIX (YHKIINU.

Uccnenoanue GyHKINM, TOCTpOSHUE TPAPUKOB.

PacueTHo-rpaduueckasi padora Ne 2 no pyHKIUAM HECKOJIBKHUX NepeMeHHbIX.

Kpatkoe conepxanue pacdeTHO-rpa@uIecKoil pabOTHI:
OYHKINH HECKOJIBKHUX MepEMEHHBIX. YacTHBIEC MPOU3BOAHbIE. [IpOM3BOTHBIC OT CIOXKHBIX PYHK-
uuit. [Ipon3BoaHas 1o HANPaBICHUIO U FPATUEHT. DKCTPEMYM (PYHKIIMU JBYX MEPEMEHHBIX.

PacueTHo-rpaduyeckas padora Ne 3 no HHTErpaJbLHOMY HCUHCIEHHIO.
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Kpatkoe conepxanue u 3Tamnbl pacieTHO-TpaduIecKoil paboTHhI:

Ilepsviii sman:

Meroabl uHTETpUpOBaHUs. Briuncienue HeonpeneaeHHbIX HHTErPaJIOB.

Bmopoii sman:

[TpunosxeHus onpeneICHHBIX HHTETpasioB. VccienoBanne CXOAMMOCTH HeCOOCTBEHHBIX HHTETPa-
JIOB.

KommnuiekT 3aganuii 1Jis1 BbINOJTHEHUS!
pacuyeTHo-rpadpuyeckux pador (PI'P)

1o qucuuiningae MateMaTHYecKuil aHaJIu3
(HauMEHOBaHWE JUCLIMILUINHBI)

Teopus npenesos u 1uppepeHnupoBanue PyHKIUM OHOM NepeMeHHOI

1. Haiitu npenenst:

2 2
im 7 (D) , lim V/n+2—3/8n%+3
nﬁ""(l+n)2—(2—n)2 e Yn+54n
2 2
Iim(2n + ) Iimn( —n), (n-10
3

e 202 +1 ) e ST lim| n+1 |

n—)ook }

) 2 2
lim 2X +11x+15. lim 4x .
x>-3 X+3 =0 sin - 3x

2n+1 _ 5n—1 Sin 3X ctg7x
lim lim ) lim (1-3x)

2 n
n—w 3 +5 x—0 1_e>< Xx—>+0
0, x<-m

2. VlccneoBath Ha HEMPEPBIBHOCTD U BBITIONHUTH Y4EPTEXK: Yy =4sinx, —T <X<0

y

7, X>0

3. Haiiti npou3BoaHyI0 GyHKIINU:

2(3x +4x2-x-2)  y=Inarcsin \/1762“'

y= = rctg
: — Y a
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tg X —ctg X

(&

|y=sin|
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_ Cos6Xx
3sin(12x +1)

y =arctg® In —~2

X+2

I

y = arctg?

+

\3 )

- +sinln2x
1- 2%

s
y=(x)
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3 x=e"cost, y=et cost
sin(x—2y)+* =7x y

y

4. CocTaBUTh ypaBHEHHUsI KacaTeJbHOM M HOpMallM K JaHHOW KPUBOH B TOYKE C aOCIUCCOM Xo':

y=x2+8x-32, xo=4.

2
5. TIpOBECTHU MOIHOE UCCIEA0BAHHE H IOCTPOUTS rpaduK | (x)=x*+ _
2

X

(I)yHKIII/II/I HECKOJbKHUX MNEPEMEHHBIX

2 2
X< + 3y
1. Haiitu yacTHBIE TPOM3BOIHBIE BTOPOTO MOPSIIKA, YOSIUTECS, UTO Z'xy =Z'yx: Z= ————
Xy
2. Haiitu rpagueHT QyHKIUU Z = prouke M (X ,y): z= y2 , M(46).
f(x,y) 0 0 0 0

<

3. UccnenoBath Ha SKCTpeMyM QYHKIUIO Z = X2 — X+ y2 +2y.

HNurerpuposBanue
Bpruucianrp HeOonmpeaeJeHHbIC HHTErpaJibl
[ dix, [ x-27%dx J’ (X +1)ede ;g xcos3xdx, Je*cosxdx,
2(X+ +/x ’
jdx o dx J~ X+18 dx Ix_+1 ~ jSinSde,
X —6x+18 x> +6x+5 (x-6)(x+2) X2 +3 cos? X

Boruncianrtsb OIIPEACJICHHBIC HHTEIPAJIbI

n.6 2 1 dx 1 X ¢ dx
3sin  xcos xdx , x—1)e dx,
g ' Im/1+ 3x g( ) [
1xJ7T¥Inx
6 dx 2 14+ %2 4 dx 1% 4+ 2x

{1+«/3x—2'
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-aFetgx —E 1
) 0
Lodx
B 2 Hh=x*
j\/ dx, | dx, I3sin2xcosxdx, _[ )
0+/1+3x

o 1+ x? 0

1 ¢

J’ dx
l(x—l)exdx,  WTETY

Heco0cTBeHHbIE HHTErPaJIbl

1. Vkaxwure, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SIBISETCS CXOISIIAMCS
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o xdx, exdx, = x>dx
A T

1 1

2. Beranciauts uHTET paJl, YCTAHOBUTL €T0 CXOAUMOCTDH WJIN paCXO0JUMOCTh

3. BeIUHCIUTD HHTErpajl, YCTAaHOBUTH €TI0 CXOJUMOCTD NI PaCXOAUMOCThb “n xdx
1

a
4. BLI‘II/ICJ'II/ITL HGCO6CTB6HHBIﬁ I/IHTel"paJ'I J.—, yCTaHOBI/ITB €ro CXxoAuMoCTh NN
0
pacxoIUMOCTb.
1
dx

5. BEIUHCIUTD HECOOCTBEHHBIN HHTCTpall j X2 YCTAHOBUTB €0 CXOAUMOCTDb U

pPacxoIuMOCTb.

® dx
2 BI)I‘-II/ICJII/ITI) I/IHTCFpaJI, YCTaHOBI/ITI) €ro CXoanumMoCTh UJIN paCXOIII/IMOCTI) '[1 2
' +X

—0

o0

3. BeraucnuTh HHTETpall, yCTAHOBHUTH €r0 CXOJUMOCTD HITH PACXOUMOCTh Iln Xdx
1

ld
X
4. BeryncianTh HECOOCTBEHHBIN HHTETrpan I — , YCTAaHOBUTH €T0 CXOAUMOCTD WU
91X
pacxoauMoCThb.

KparTnbie uHTErpaJinl

1. I3MeHuTh NOpsiIoK MHTETPUPOBAHUSI B IBOWHOM UHTETpase

2 6-x 1 2-y

a. ‘[dxi f(x, y)dy, b. ‘[dyjj; f (x, y)dx.

2. BLIYKCIIHTE J.t[(lo_ X2 — yz)dXdy, D ={(X1 y)| 1<x<2 0< y< 2}
(D)

3. Berunciaurs

H(le2 y? +16x3y3 )dxdy;
D

D:x=1,y=x? y=—\/>z

4. BIUUCINTD
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D — MHO>KECTBO TOYEK IIJIOCKOCTH, OIrPaHUYCHHOC JIMHUAMU

[] (x* + y)dxdy,
(D)

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

5. Haittu miomans GUrypsl, OrpaHi4eHHON JaHHBIME JIMHASME
y=3/x, y=4e*,y=3,y=4.

6. Haiitn miomans GUrypsl, OrpaHUYEHHON IMHUAME Y = X?, y=-X+2

8. Haiitu 00beM Tela, mosrydeHHOro BpaiieHuem Bokpyr ocd OY (urypsl, orpaHu4eHHON JIHHH-
amu Y =x5, y=1, x=0.

9. Haiit 00beM Tena, MoJy4eHHOoro BpamieHneM BOKpyr ocu OX (urypsl, orpaHuueHHOM JTHHHSI-
M Yy=X2, Yy =X.

KonTtposabHbie padoThl (MpuMepbI)

Bapuant

1. IToctpouts rpaduk: y = 3c0s 2X

2. Haiitu nipenernsr:

1) lim (5—n)2+(5+n)2 2) lim1-c9s2x 3) lim X —x* —x~-2

2 2 2X 3 2

"*(5-n) —(5+n) 0 g -1 X2 X —2X +X—2

Iim(w\Xz 6) Iim(x— X —x+1)

| |
X—»0

K1+xcosx ) \/:

4) lim f& —x_1 5)

w2 In(x-1) x50

—X, X<0

2
3. HccnenosaTh Ha HEMPEPHIBHOCTH M BHIMOMHUTE yepTexk: Y =JX , 0<X<2
3, Xx>2

Bapuanr

1. HaiiTt mpou3BOIHYIO Y'x:
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a) y=arctg®In >~

X+2
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NE
6)y:( X) - t

B) Sin(X—2y)+ _=7x r) x=e 'cost, y=e cost

1

<

2. (1
Haiitu lim, ~ —
x>0 X arctgx

\ )

2
3. [IpoBecTH MOIHOE UCCIIE0BAHNE U IOCTPOUT rpaduk | (x)=x"+ o

XZ
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Bapuanr.
ou

Nel. BerunciauTh NpOU3BOIHYIO MO HAITPABJIECHUIO

0S

X
dyrkmun U = 2XY + T +2% Brouxe A(6;9;1) B HapaBIeHUH, COCTABIIONIEM C OCSIMH KO-

OopAvHAT YIJIbL

Ne2. VccnenoBats Ha sxctpemyM gyukiuio Z = Xy(1—4x2 —4y) -5,

Vi y = cost. d_z

Haiitu

dt

N3. z=In(y-x'), x= sint,

Bapuant

Boiuucnumbo:

16 dX

1. _L/;_Z.

2
2 J'(2x+1) In xdx .
1

3x* -4 sin® 3x 2x -1
3. dx. 4, dx. 5 [— ——dx.
'[x2+4x '[cosz3x -[ [4_ 2% — x2

1. BwIuucauTh UHTETpAJIBL:
+o0

. T dx
J.xe‘x dx . )
1 e X-4/InX

— ¥ HaWTH MOAYJIb BEKTOpa Ir'paduCHTa JJId

N300pa3uth 00671aCTh UHTETPUPOBAHUS U U3MEHUTH MOPSII0K HHTETPUPOBAHUS B TOBTOPHOM HHTe-

rpajie
\ 25-x2

idx L f(x; y)dy.

arcctg%/;
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Bbruncnuts miomans (GUrypbl, OrpaHMYEHHOW JIMHUSIMHU

—9_\2
y=2-x%, BapuanT 3a1aHuii TPEHHPOBOYHOI0
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TecTa. 3agaun

1 yacTn 1l.y= "o
sinlnx,y,y

y =3x? + xe*, %=2,1 x=0,1,01 y=?

?
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4. HaiiTi IpOU3BOHYIO Y'x :

—_ arctg7 x
a) y:s/sin“x_x3 0) y=X

B) &9 + Y= cos3x r) X=cost+sint, y=sint—tcost
X

5. Uccnenoats Ha 3kcTpemym f (X) =(x— 3)2 (x=5).

y= .
6. Haiitu HHTCPBAJIbl MOHOTOHHOCTHU —_
X

X3
7. Haiiti Hau0onbliee, HaMMEHbIIEE 3HAUCHUE QYHKIIMU f (X) = __-16x Ha OTpesKe [_5; 1] .

1
f (x) =3arccos x* B Touke X= _-

8. [locTpouts kacaTenbHyl0 K rpaduky GyHKIUN >

2 4acThb 9. Haiitu nipeensl:

1) lim (3+n).=(2+n))  2)lim t92  3) lim X2+2x=3  4) lim tg5x

3 2

"7(2+n) ~(1-n) w0 1 o3X 45X 46x o7 g3X

3 yacthb
(0, x<—7

10. HccaenoBath Ha HEMIPEPHIBHOCTD U BBIOJIHUTD YEPTEX: Y = 4 sinx, —m <x<0.

[n, x>0

X3

x> —4

11. TIpoBecTu MOTHOE UCCIIEIOBAHNUE U TIOCTPOUTH rpauk f (X) =

Kpurepuu ouenku:

- OLIEHKA «3aYTEHO0)» BBICTABIIAETCS CTYACHTY, €CIM OH PETYJSIPHO B TEUEHUE CEMEeCTpa MpeCTaB-
JISI1 PENIeHUs 3a/1a4, BBIIOJIHIII TIOJHOCTBIO BCE 3aaHUS U MX 3alIUTHI, OTBETHB Ha BOMPOCHI Ipe-
ToaBaTeIs;

- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYIEHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa Mpe.i-
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CTaBJIAJI PCIICHUA 3a4a4, BBIIIOJIHUII 3aaHNA HE ITOJHOCTBIO WA BOO6I.H€ HE IpEACTaBJIIAI pa6OTBI
Ha MPOBCPKY, JOIMYCKACT CYIICCTBCHHBLIC HCTOYHOCTH B OTBCTAX HA BOIIPOCHI NPCIIOAaBATCIIA.

Jlis mpoBeCHUST TEKYIEro KOHTPOJS 3HAHWM CTYACHTOB B AMCTAHIIMOHHOM QopmaTe B
paspaboTtanHbIx Kadenpoi «MaTtemaTtukay OHJIANH-Kypcax HUMEIOTCS MPOMEXKYTOUHbIE (MPOOHBIE)
TECTBHI.
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3.2. IlpomeskyTOUHAsI aTTeCTALMS

KommuiekT Bonpocos

JuddepeHunanbHOe HCUUCTICHUE (PYHKIUNA 0OTHOM ITepeMeHHOM
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PobhE

o

oo

10.

11.

12.
13.

14.
15.

16.

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

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

AR A

[ToHATHE IEpEMEHHOI BETMUMHBI U O0JIACTH €€ N3MEHEHUS.

MOHATHE (PYHKITMOHAIBHON 3aBUCUMOCTH, KJTacCH(pUKAIHS (PYHKIIUH.

Omnpenenenye 1 TUIIBI YUCIOBOM MOCIIEA0BATEILHOCTH.

[Ipenen ynucnoOBOM MOCIEAOBATENFHOCTH. ApU(METHUECKUE OTIepaliiy HaJl TOCIIe10BaTEIbHO-
CTSMH.

VYcnoBus cynecTBOBaHUsI KOHEYHOTO IIpejiena YMCI0BON ocaea0BaTeNnbHOCTH (TeopeMbl Ko-
mu 1 Beliepmrpacca).

Bropoii 3ameuaTenbHbIil Ipeaen.

[Tpenen ¢pyukuuu. Omnpenenenus. I'eomeTpudeckas MHTEpIIpeTaLysl MOHATHUS Mpeaena QyHK-
uuu. CBoOMCTBa MpEIEOB.

beckoneuno manple, 0eCKOHEUHO OObIIHE (QYHKITUH.

IlepBblil 3aMedaTeIIbHBINA IIPEIEI.

beckoHeyHO Maible BETMYMHBL. DKBUBAJICHTHbIE OECKOHEUHO MaJlble M UX UCIIOJIb30BAHUE IIPU
BBIYUCIICHUH TIpeesioB. Talauia 3KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbIBHOCTD (pyHKIMM B TOUKE U Ha MpoMexyTke. OqHocTOpoHHME npeensl. Kinaccudu-
Kalus TOUYeK pa3pbiBa rpadpuka.

CoiicTBa (hyHKIMI, HETIPEPBIBHBIX HA 0Tpe3Ke (Teopembl Beitepirpacca, boibuano — Komm).
[TpousBoHas. ['eomeTprueckuii U pU3NIESCKHI CMBICT POU3BOIHON. KacarenpHas 1 HOpMab
K TUIOCKOH KPUBOA.

Tabnuia mpon3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

CBsI3b MEX/1y CYLIECTBOBAaHMEM IMPOU3BOJHON (YHKLIMHU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIMH
B TOM 7K€ TOYKE.

[Tpou3BoiHast CyMMBI, IPOU3BEACHUS, YacTHOro. [Ipon3BoaHas cI0XKHOM U 0OpaTHOM (yHK-
1005158

[Ipon3BosaHas napaMeTpUUECKH 3aJaHHON (QYHKLIUH.

[TpousBonHas GyHKIMH, 3aJAHHON HESBHO.

JuddepennnpoBanue cioXKHOM MOKa3aTebHOMN (QYHKIINU.

Huddeperumpyemocts. Juddepennman. ['eomerpuueckuii cMpIch quddepenimana.
ITpousBonHsie U U hepeHranbl BBICIINX MOPSIKOB.

OcHoBHble TeopeMbl TuddepenmanbHoro ucuncienus (teopema @epma, Teopema Posst, Teo-
pema Jlarpanxa, Teopema Kommn).

[IpaBuno Jlonurans.

Msuorounen Teitnopa u ero coiicta. @opmyina Teiinopa. OcraTounslit wieH ¢popmyinsl Teil-
nopa B popme Jlarpanxa u I[leano.

AcuMnToTsl rpaduka GyHKIHH.

OxctpemyM. HeoOxoaumoe yciioBue 3KCTpeMyma.

JlocTaTouHBIE YCIOBHS 3KCTPEMYMa.

JlocTatouHoe yciioBUe Bo3pacTaHus (yObIBaHUs) (QYyHKIIUH.

HauOonbiiee 1 HauMeHblIlee 3HaYeHNsT PYHKLIUU HA OTPE3KE.

BbInmyKi10cTh, BOTHYTOCTB, TOUKA Neperuda. JloctaTtouyHoe ycioBHe BOTHYTOCTH (BBITYKIOCTH).
Heob6xomumoe ycrnoBue Touku neperuda. Jlocrarounoe ycioBue neperuoa.

OO1m1ast cxema oCTpOeHUs U McciaeqoBaHus rpaduka GyHKIUH.

OYHKIMUN HECKOJIBKUX IEPEMEHHBIX

Omnpenenenne U reoMeTpUYECKUN CMBICT (YHKIIUHU IBYX TIEPEMEHHBIX.

JIluauu ypoBHS PYHKIINU IBYX TEPEMEHHBIX.

YacTHble MPOU3BOHBIE (PYHKIIMN HECKOJIBKHUX MEPEMEHHBIX, UX T€OMETPUUECKUIN CMBICIT
@DYHKINHI HECKOJIBKUX NEPEMEHHBIX, TOHSTHE MOJIHOTO AuddepeHnunana.
JuddepenunpoBanue cnoXHbIX GYHKINUNA HECKOJIBKUX MEPEMEHHBIX.
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6. IIpon3BoaHBIE BBICIINX MOPSIKOB PYHKIIMH HECKOJIBLKHUX MepeMeHHBIX. CMelIaHHbIC TPOU3BOI-
Hele. Teopema IlIBapuna.

7. Tlpou3BoaHasi GyHKIINH HECKOJIBKUX MIEPEMEHHBIX 110 HAMIPABIICHUIO.

8. IIpou3BojHast 110 HAPABJICHUIO U TPATUEHT CKAISPHOTO TTOJIS.

9. DxkerpemyM (pYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.

10. HeoO6Xx01MMo€ | IOCTaTOYHOE YCIIOBUS SKCTpeMyMa QYHKIIUU JIBYX ITEPEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

ITepBooOpazHas, HeonpeaeaeHHbIH nHTerpai. Tabinna OCHOBHBIX HHTEIPAJIOB.

3aMeHa epeMEHHON U HHTEIPUPOBAHKE T10 YaCTSAM B HEONPEACIEHHOM HHTETPaIE.

WHTerpupoBaHue ¢ HOMOIIBIO TOABEACHUS IO 3HaK AU depeHnmana.

HuTerpupoBaHme pariioHaILHBIX APOOEH.

HMuTerpupoBaHue 10 4acTsIM U 3aMeHa IEPEMEHHOM B OIPEJEIICHHOM HHTETpalle.

WHTerpupoBaHie TPUTOHOMETPHUYECKUX (PYHKIMI, OCHOBHBIE ITPUEMBI.

WHTerpupoBaHie UppaluOHaNIbHbIX (QYHKLUI.

YHuBepcallbHas TPUTOHOMETPUYECKAs ITOACTAHOBKA.

OnpenenenHblii uHTErpan u ero ceoiictea. opmyna Hetorona — Jleitbuuna.

10 [TpunoxeHus onpeaeICHHOTO HHTETpaja K PEIICHUI0 TE€OMETPUIECKUX U PU3UIECKUX 33/1a4.

11. Beruucnenue miomaieil ¢ moMoIIbo ONPEeAEIeHHOTO HHTErpaa.

12. Beruncnienue 1ionmaan ¥ JUTHHBI KPUBOH, 3aJaHHOW ypaBHEHUSIMU B ITapaMeTPUIECKON (hopMe.

13. Beruucnenue miona M KpUBOJIMHEHHOI0 CEKTOpa B MOJISIPHBIX KOOPIAUHATAX.

14. Beruucnenue 1iomaaeid B MpsIMOYroJbHBIX M HOJSIPHBIX KOOPAMHATAaX C IOMOUIbIO OIpe-
JICJICHHOT'O MHTETpaJa.

15. Beruucnenue AauHbI YT ¢ TOMOILBIO ONPEIeIEHHOr0 HHTerpasa.

16. Beruuciienue IiIMHbI JyT'H KPUBOH, 3aJaHHOH MTapaMeTPUIECKH.

17. Beruucienue oo0beMa Tena BpalleHus C IOMOIIBIO OIPEIeIEHHOI0 MHTerpaa.

18. BeruuciieHue miomaan MOBEPXHOCTH TEIa BPAIlCHHS.

19. Heco6cTBEeHHBIE HHTETpaJibl IEPBOTO M BTOPOro TUma. [ToHATHS CXOAMMOCTH U PaCXOAMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE MHTETPAIBI OT Pa3pbIBHBIX (QYHKIIHH.

WCoNOR~ LN E

IK3aMEeHAIIUOHHbIE OMJIEThI

Haznauenwue: Micnions3yroTcs Amist mpoBeAeHUS IpoMexkyTouHoi atTectanuu (ITA) mo nuctunnmnae
«MaremaTtnueckuii ananmus".
PernamenT sx3ameHa: - Bpemsi Ha MOATrOTOBKY T€3HCOB OTBETOB - 710 45 MUH.

- Crioco0® KOHTPOJIS: YCTHBIE OTBETHI.
KoMITIeKThI 2K3aMEHAITMOHHBIX OMIJIETOB JIOJIKHBI cojiepkaTh OmteToB Ha 25-30% OosbIire uncia
CTYJCHTOB B TpymIe (XpaHsarcs Ha kadeape «MaremaTHkay).

Tunosble BApUAHTHI OWJIETOB MPHJIATAKOTCS.

MHHHCTEPCTBO OBPA3OBAHNS U HAYKU POCCUNCKOI ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM TOJUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Martematuka
ObpazosarenbHas nporpamma 15.03.05 «KoHCTpyKTOpCKO-TEXHOIOTHUECKOE OOecTieueHHe
MaIIHHOCTPOUTEIBHBIX TTPOU3BOJICTB)
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[Mpoduns «CpencTBa aBTOMaTH3AIMU U 0a3bl JAHHBIX TSI TPOSKTUPOBAHUS TEXHOIOTHYE-
CKHX MTPOU3BOJICTBY»
Hucouniauaa «MaTteMaTH4eCcKuil aHaIn3)
Kypc 1, cemectp 2
3K3AMEHAHI/IOHHHI71 BUWJIET

1. TlepBooOpa3Hasi, HeONpeAeICHHBIH HHTErpal. Tabauia OCHOBHBIX HHTETPAJIOB.

dx
Y5—x +4/5-X '

3. Haiitu rpanuenT QyHKIMU 7 = y\/x_y BTouke Mo(1,4).

2. BbruncnuTh HeonpeaeNeHHbIH HHTerpa J‘

4. VYxaxwure, Kakoil U3 HECOOCTBEHHBIX HHTEIPAJIOB SBISETCS CXOSAIIUMCS

0 0

1[\/;dx, 1[x*?’dx, I\/xT’dx.

5. Haiinute sxcTpeMyMbl U TOUKH Tieperuba pyukiun y = (X —1)e™.

YTBepxkaeHo Ha 3acenaHuu kadenpsl mateMaTuku « 03» 05 2023 r., mpotokoi Ne 10

W.o. 3aB. kadenpoii H.B. Bacuinesa / /

MUHHCTEPCTBO HAYKMU U BBICILIET'O OBPA3OBAHU S POCCUICKON OEJIEPALIIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWI MOJIUTEX)

®dakynbTeT 0a30BBIX KOMIIETECHIIHH, Kadenpa «Maremartukay
OopasosarensHas nporpamma 15.03.05 «KoHCTpyKTOpCKO-TEXHOIOrHYeCKoe o0ecrieyeHue
MaIIMHOCTPOUTENBHBIX TPOU3BOJICTB
ITpoduns «CpencTBa aBTOMaTH3AMK U 0236l JAHHBIX JUISI IPOEKTUPOBAHUS TEXHOJIOTHYE-
CKHX MPOU3BOJICTBY»
Jucuurmmaa «MareMaTu4ecKuii aHaIus3»
Kypc 1, cemectp 2

JK3aMeHalMOHHBbIH OmiteT Ne 1

1. HecoOcTBeHHbIE HHTETpAJIBI [IEPBOTO U BTOPOro THUMA. [IOHATHS CXOAUMOCTH U pacXOqUMOCTH
HECOOCTBEHHOI'O MHTErpaa.
2t?
t -

2. Haiitn mpon3BoAHYIO PYHKITHH, 33JaHHOHN MAPAMETPHUYCCKH X = e y= PR
+ +

3. MHccnenoBaTh Ha SKCTpeMyM (PYHKIUIO Z = X2 — X+ y2 +2y.
n.6

4. BBIUUCIUTD OIpeIeTICHHBIN HHTETPaj !;Ssin 2 xcos xdx.

5. Haiiti 00beM Telna, moydeHHOro BpamieHrneM Bokpyr ocu OX ¢urypsl, orpaHi4eHHOHN JTHHU-
s y=x3, y=1, x=0.
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YTBepxkaeHo Ha 3acenanuu kadeapsl matemaTuku « 03» 05 2023 r., mpotokon Ne 10
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H.o. 3aB. xadempoit

H.B. Bacnisesa /
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Jlyis ipoBesieHusl MPOMEXYTOUYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB B IMUCTAHIIMOHHOM (op-
MaTe B pa3paboTaHHbIX Kadeapoil «MaTemaTukay OHJIalH-Kypcax UMEIOTCSI UTOTOBbIE TECTHI.
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