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MecTo JUCHUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Hucuumnaa «Mamemamuueckuti aHanu3z» SBISETCA NUCHUIUIMHON 6430601
YJaCTH.

PaGodas mporpamma cocTaBieHa B COOTBETCTBHM C TpeOOBaHUSIMHU
denepalbHOTO  TOCYJAPCTBEHHOTO  O0pPa30BAaTENbHOTO  CTAaHAApTa  BBICIIETO
o0pa3oBaHusA o HaIPaBJICHUIO MOJITOTOBKHU CTEIUATBHOCTH
15.03.01Mawunocmpoenue, yTBepKACHHOTO PUKa30M MHHHCTEPCTBA OOPAa30BAHMUS
u Hayku Poccuiickoit @enepanuu ot "03" centsiops 2015 r. Ne 957,

Lleabl0 OCBOEHHSI JUCHUILIMHLI siBjsiercss: (OPMUpOBaHHWE JIMYHOCTU
CIICIIMATIUCTOB M WX MHUPOBO33PEHUS B COOTBETCTBUM C TPEeOOBaAHUAMU
HAYYHO-TEXHUYECKOrO IPOrpecca, pPa3BUTUE WX  HUHTEIUICKTA U
CIIOCOOHOCTEM K JIOTMYECKOMY M aJTOPUTMHUYECKOMY MBIILICHUIO,
00y4e€HHE OCHOBHBIM MATEMAaTHYECKUM METOJIaM HCCJICIOBaHUS, aHAJIM3a
U MOJICJTUPOBAHUA TIPOLIECCOB U SBJICHUN U BHIOOpA HAMIIYYIIINX CIIOCOOOB
UX peanu3alid, BbIpaOOTKa Yy CTYJEHTOB YMEHHUS CHCTEMATHU3HPOBATh
MOJIYYEHHBIE PE3YJIbTATHl, MPUBUTHE WM HABBIKOB CaMOCTOSTEIBHOTO
M3YYCHUS] MATEMATUYECKOU JINTEPATYPHI.

3agaun;

1. CdopmupoBaTb 3HaHUSI U yYMEHUS NPUMEHSITh OCHOBHBIC TMOHSITUS U
METOJbl MAaTEMaTHYECKOTO aHalii3a, AaHaJIMTUYECKOM TeOMeTpuH, JHUHEHHOU U
BEKTOPHOMU anreopsl;

2. H3yuuTh MaTeMaTHYECKHE MOJETU MPOCTEUIITUX CUCTEM U TIPOIECCOB B
€CTEeCTBO3HAHMU M TEXHUKE U TMPOBOJAUTH HEOOXOJIMMBIE pacyeThl B paMKax
MOCTPOCHHOW MOJICIIH;

3.+ CdopMupoBaTh y CTYJACHTOB HABBIKU

- ymnoTpeOJieHHs] ~ MaTeMaTUYeCKOM  CHUMBOJMKM  JJISI  BBIpaXXEHUS
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILIEHUI OOBEKTOB,;

- AaHAJINTUYECKOTO Y YUCJIECHHOTO PEIICHUs MaTEMaTUYECKUX 3a/1aY,

- UCTIOJIb30BaHUE METOJIOB MAaTEMATUYECKOTO aHAJIU3a.



IlepedeHn pe3yJibTATOB 00y4eHUA

[Iponiecc u3yueHusi MUCHMIUIMHBI HampaBieH Ha (GOPMUPOBAHUE BJIEMEHTOB
CHENYIOIINX KOMIIETEHIINH.
[Inanupyemble pe3ynbTaThl O0YYEHUS M0 JUCHUTLIINHE
N¢ @opmupyemsble Kon 3HaTh YmMmeTh Bnaners
KOMIIETECHIINN
11| Ymenue wucnoab3oBath | OJ]K-1 | OcHOBHble MOHATUA | -HCIIOJIL30BaTh MeTonamm
OCHOBHBIE 3aKOHBI “ MeToAbl MaTeMaTHYECKHE nccneaoBaHms
CCTCCTBCHHOHAYYHBIX MmaTemaTuyecKoro METOIbI B (byH KLU
JHCIHUTUTAH B aHanu3a. TEXHUYECKHX (npoussoaHbie,
npodeccuoHaIbHON OCHOBHbIE IPUIIOKEHUSX; Teopua
JIeITEIbHOCTH, npvemb -CTPOHTH npesenos).
MPUMCHATH MCTO/AbL HaXOXAEHWs MaTreMaTudeckue Bnagetb
MaTeMaTHYECKOTO npesenos, MOJIEIH POCTEHIHX | OCHOBHbIMM
aHaIM3an MHTErpanos CUCTEM | TIPOIIECCOB B I:ETOAWM
MOJICTUPOBaHMS, ’ €CTECTBO3HAHUU u TErpupoBaHua,
TEOPETUYECKOTO u viccnenoBanne TEXHUKE W MPOBOAUTH | METOAIMM
SKCIEPUMEHTAIBHOIO PAAOB. HEOOXOJMMBbIE TEOpU pAAOS.
HCCIICOOBaHMA. pacueTel B  paMKax

IMOCTPOEHHOW MOJIENH.




Conepmanne pa3ae/ja0oB THCHUIIINHBI

pa3
ac-
na

HanmenoBanu
€ pazzena

Copneprkanue pasznena

Bsenenue B
MaTaHaJlInu3.

1.1. YwucnoBble MHOXECTBa M TOCIEAOBATEIBLHOCTH. OrpaHUYeHHbIE U
HEOTpaHMYEHHBIE MHOXECTBAa. BepxHHe M HUXXHHE TPaHd MHOXECTBA.
[IpenenbHble TOYKM MHOXKECTBA, OKPECTHOCTH TOYKHU. [IpHHIMI BIOKEHHBIX
oTpe3koB. Ilpenen  4yuCIOBOW MOCIENOBATENBHOCTU. ENMHCTBEHHOCTH U
OTPaHUYEHHOCTh CXOJAIIEHUCS YUCIOBOM MOCIEA0BATEIBHOCTH. MOHOTOHHBIE
nocnenoBareabHOCTH. CyIiecTBOBaHHE Tpeaeia MOHOTOHHOW OTrpaHHMYEHHOMN
MOCIIEI0BATEIHHOCTH. Apugpmernueckue necTBus HaJl
MOCIIEIOBATEIbHOCTSIMY, HMEIOIIMMH  Tpenen. TeopeMa o0 THpenenbHOM
nepexose B HEPaBEHCTBaX. becKOHEYHO Mayible W OECKOHEuHO OoJblnue
MOCIIeIOBATEIbHOCTH, CBI3b MeXAy HuMH. HeoOxoaumoe u 10CTaTOYHOE
YCIIOBUS CYIIECTBOBaHUS KOHEUHOTO npeaena. Yucmo "e".

1.2. Tlomstme ¢ynkuun, cnocoOsl ee 3amanus. CioxHble (YHKLIUU.
OneMenTapHble ¢yHkuuu. Yerbipe ompenesieHus npenesia GyHKIUU B TOYKE.
OnnocropoHHHE Tmpenenbl. ENMHCTBEHHOCTh W OTPaHHMUCHHOCTHh (YHKIUH,
uMmerome  mpenen. beckoHeunHo Manble  (QyHKIMM M HMX  CBOMCTBa.
[TpousBenenue OeckoHeuHO Manbix (yHkuii. YacTHoe OT  JeneHus
0eckoHEeuyHO Majiol (yHKIMU Ha (PYHKIHUIO, UMEIOILYIO Mpeaei, OTIIMYHBINA OT
Hyas. Ilpegen cymwmel, mpousBeneHust W vactHoro ¢yHkiuu. Ilepexon
npezeny B HepaBeHCTBaX. 3aMedaTesbHble mpeaenbl. CpaBHEHHE OECKOHEUHO
MasbIX (PyHKIMH. DKBHBaJCHTHbIE OECKOHEYHO Majble. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJIEHTHBIMHU TPH BBIYMCICHUU TpezaenoB. beckoHeuHno Oombliune
¢byakuuu. CBsi3b MEXAy OECKOHEYHO OONBIIMMU U OECKOHEYHO MalbIMU
¢ynkuusamu. Cumoss "O" u "o".

1.3. HenpepwiBHOCTh (pyHKIMH. HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. CBoiicTBa HEMPEPHIBHBIX B TOUKE (DYHKIIMIA: HEMPEPHIBHOCTH CYMMBI,
NPOU3BEICHUs, YAaCTHOTO0. HempepbIBHOCTh CIOXKHONH M 0OpaTHOW (yHKLHU.
OAHOCTOPOHHSISI ~ HEMpPEepbIBHOCTh. TOYKM  pa3pbiBa (QYHKUMH U HX
knaccupukanus.  HempepeiBHOCT,  (yHkumm Ha  oTpeske.  CBoiicTBa
HETpPEepbIBHBIX Ha OTpe3ke (YHKIMA: OrpaHMYEHHOCTb, CYIIECTBOBAHUE
HauOOJIBIIET0 W HAUMEHBIIETO 3HAYEHWH, CYIIECTBOBAaHME MPOMEKYTOUHBIX
3HayeHud. CBOHCTBO MOHOTOHHON (QyHkiMH. OOpaTtHas QYHKIUS U ee
HENPEPbIBHOCTb.

Huddepen-
UaIbHOE
HCUHCIICHHE
DOII.

2.1. IlpousBoaHas (GyHKLIMHU, €€ TEOMETPUUYECKUNH M MEXAaHUYECKHI CMBICTIBI.
[TpousBoaHas CyMMBbI, IPOU3BEACHHUS M 4acTHOTO (0030p TEOPEM IIKOJIBHOTO
Kypca). YpaBHEHHE KacaTeJIbHOW 1 HOPMAJM K TUIOCKO# KpuBoH. [IponsBoanas
cinoxxHor  gynkuuu. IlpomsBoanas oOpatHoit QyHkuuu. IIpousBogHbIE
OCHOBHBIX AJIEMEHTAPHBIX (bYyHKIHH. Tabnuua MIPOU3BOJIHBIX.
Huddepenuupyemocts  ¢ynkuuu. HenpepbsiBHOCTS  auddepenupyemoit
byHKIMH. Huddepennnan byHKIMN. Cas3p C IIPOU3BOIHOM.
I'eomerpuueckuii  cmbicn  auddepenunana.  VHBapUaHTHOCTH  (OPMBI
mipdepennnana.  Ilpumenenne  auddepenunana B OpUOTMIKEHHBIX
BbluncieHusix. llpowsBognas u  auddepeHnnan BbICIIUX  HOPSAKOB.
[Tapamerpuueckn 3amaHHble (QyHKIMM W HUX  JuddepeHIupoBaHueE.
HuddepenunpoBanue GyHKINH, 3aJaHHOH HESBHO.

2.2. Teopembr @epma, Pomns, Jlarpamwxka, Komm.  Packpeitue




HeolpeeneHHocTel, npaswio Jlonurans. YcioBue BO3pacTaHUS M yOBIBaHUS
¢ynkunii. Toukm »skcTpemyma. JlocTarouHble NpPU3HAKK MakCUMyma H
MuHUMYMa. OTbICKaHHE HAMOOJIBIINX M HAUMEHBUINX 3HAUYCHUH HETPephIBHON
Ha oTpe3ke ¢pyHkuuu. McecnenoBanue Ha SKCTPEMYM C TIOMOIIBIO TIPOU3BOIHBIX
BBICIIUX MOPsAAKOB. MccnenoBanue (yHKUMH Ha BBIMYKIOCTh U BOTHYTOCTb.
Touku nepern6a. AcumnToTsl KpuBoid. OOI1as cxema nocTpoeHus rpaduxka.

Heonpene-
JICHHBIC u
OIIpelEIICH-
HBIC
HHTETPajbl

3.1. KommuekcHsle uymciaa u  apudMeTHUecKue JeHCTBUS HAJA HUMH.
Tpuronomerpuyeckass ¥ TMoKa3aTeiabHas ¢GopMa KOMIUIEKCHOTO YHUCIA.
W3Bneyenue kopHs u jorapupmupoBanue. OcHOBHas Teopema anredpsl (0e3
J0Ka3aTeIbCTBA). Pa3iioykeHne MHOTOYICHOB HA MHOYKUTEJIH.

3.2. IlepBooOpa3nas. HeonpezneneHHslii uHTErpan u ero cpoictBa. Tabmuua
OCHOBHBIX Qopmyn. IIpocreiiiime mnpueMbl HUHTErPUpPOBaHUS. 3aMeHa
NEpEeMEHHOM,  WHTErpUpOBaHME MO  4YacTsaM. Pasnoxenue  ApoOHOM
palnMoHaIbHON JIpobu Ha mpocteimue Ipodu. MHTerpupoBaHue MpocTeHImx
npoOeii. IHTerpupoBanue paroHaIbHBIX (YHKIIHH.

3.3. HurerpupoBaHue BBIPOKEHHH, COAEPIKAIIMX TPUTOHOMETPHUUYECKHE U
uppanroHalibHble (PYHKIUH.

3.4. Maremaruyeckre MOJIEIM HEKOTOPBIX 33/7a4 I'€OMETPUU U MEXAHUKU C
UCIIOJIb30BAHMEM OINpEACTICHHOT0 uHTerpana. OmnpeneneHue OIpeesieHHOro
uHTerpana. Teopema cymiecTBoBaHUs (0e3 1okaszarenbcTBa). OCHOBHBIC
CBOMCTBa OIpeNesieHHOro MHTerpaia. Teopema o cpeaHeM. OmnpeneneHHBIN
MHTETpajl C MEPEMEHHBIM BEPXHUM MPEJETIOM U €ro MPOU3BOJIHAS 10 BEPXHEMY
npeneny. @Dopmyna  Heroorona-JleiiOnumna. 3amMeHa  MepeMEHHOW |
MHTETPUPOBAHUE T10 YACTSM B OIPEJICIIEHHOM HHTErpae.

3.5. HecobcTBeHHbIE HHTErpajill OT HEOTPAaHMYEHHBIX (QYHKUMH H ¢
OeCKOHEUHBIMHU TIpesienaMu. TeopeMbl CpaBHEHUS. AOCOJIIOTHAS U YCIOBHAs
CXOJIUMOCTb.

3.6. T'eomerpuyeckue MPHIIOKEHUSI ONPEICICHHOTO HHTErpana (BBIYMCICHUE
wiomaa GuUryp B AEKapTOBBIX U MOJSPHBIX KOOpPAMHATAX, JJIUH KPUBBIX,
00bEMOB, IUIOIIAACH MOBEpXHOCTEH). UMCIeHHBIE METOABI WHTErPHPOBAHMUS;
METO/Ibl IPSIMOYTOJILHUKOB . Tpaneuuii, Cumicona.

OyHKIUU
HECKOJIBKHUX
MepeMeEH-
HBIX

4.1. Bsenenue. IlonsatTue werpuueckoro mpocTpaHcTBa. CXOIUMOCTh B
npoctpancTBe RN. Tomonorus, OTKpbITHIE H 3aMKHYTbIE MHOKECTBA.

4.2. OyHKIMM HECKOJNBKHUX mNepeMeHHbIX ((.H.11.). JIMHUM M TOBEPXHOCTH
ypoBHsl. [Ipenen u HenmpepbIBHOCTh (PYHKIIMM HECKOJIBKHX ITEPEMEHHBIX.

4.3. YacTHble MPOU3BOAHBIC U MOJHBINA Tuddepennman ¢.u.m. [Iponssoanas no
HanpaBiIeHUI0O U rpagueHT QyHkuuu. [uddepeHnpoBanne CIOKXHBIX(.H.II.
KacarenpHast IUIOCKOCTh M HOpMaJIb K MOBEPXHOCTU. YacTHbIE IPOU3BOIHBIE U
noJiHbIN tuddepeHiman BeIcuX nopsaakos. Teopema IlIBapia.

4.4, Dkcrpemymsl ¢.H.1. HeobOxoaumoe U 10CTaTOYHOE YCIOBUS 3KCTpEeMyma
(0e3 mokaszarenbCTBa). YCIOBHBIA AIKCTpeMyM. OTBICKAHHE AKCTPEMalIbHBIX
3HaYeHU! (QYHKIUU B 3aMKHYTOH 00J1aCTH.

4.5. Tlpunoxenus auddepeHInalIbHOr0 HCUYUCICHUS JUISI TOCTPOSHHUS |
aHaJM3a MaTEMAaTUYECKUX MOJICNIe HEKOTOPBIX 337a4 T'€OMETPUH, MEXaHHUKH,
¢bu3nKu.

KpatHsle u

5.1. /IBoiiHOM M TpPOIHOW MHTErpajbl, UX CBOWCTBA BbIUMCIcHUE. CBeneHue

KpUBOJIU- KpaTHOIO HHTErpajia K IOBTOPHOMY. 3aMe€Ha IEpEMEHHBIX B KpaTHBIX
HEHHbIE uHTerpanax. [lonspHsle, WMIMHAPUYECKUE U chepudeckre KOOpAUHATHI.
uHTerpaisl. | 5.2.  KpuBonuuelHble  uHTerpambl. Mx  cBOHCTBA U BBIYMCIICHHE.
IloBepxHocTHbIe MHTEerpansl. Mx cBoicTBa M BbruuciaeHue. Popmyisl I'puHa,
OcTtporpaackoro. DJ1€eMeHTbl TEOPUH TOJIS.
5.3. T'eomerpuueckue U  MEXaHHYECKHE  TPUIIOKEHHUS  KPaTHBIX,
KPUBOJIMHEWHBIX U IIOBEPXHOCTHBIX MHTETPAJIOB.
Psanbr 6.1. Tlomarue wumcrnoBoro psaga. Cxonsdmmecs M PaCXOISAIIUECT PAIbL.

Heobxomumoe ycoBue cX0UMOCTH.




6.2.0OcHOBHBIE TPU3HAKU CXOAMMOCTH 3HAKOTIOJIOKUTEIBHBIX PSI0B.
3HaKoIepeMeHHbIE Ps/Ibl, A0COMIOTHAS U YCIOBHASL CXOIUMOCTH.
6.3.OyHKIHOHANBHBIE PSJIbI, 00JACTh CXOJUMOCTH (PYHKIIMOHAJIBHBIX PSIOB.
PaBHOMEpHAs cX0QUMOCTB, TeOpeMa Beliepiurpacca.

6.4.Crenennslie psaapl, teMMa Alens. PasnoxxeHue seMeHTapHbIX (QYHKIUH B
creneHHsble paabl. Pangel Telnopa u Makiopena.

6.5. Tpuronomerpuueckue psabl. JlocTaTouHble YCIOBUS CXOAMMOCTH psla
@ypse. Paznoxenue B psan @ypbe nepuonnueckux Gpynknuii. Unterpan @ypse.
[TpeobOpazoBanue Pyprwe. [Ipubnmxenne GyHKIUNA MHOTOYJICHAMH.

VYpaBuenust | /.1. Tunel ypaBHEHUN BTOpPOTO MOpsIKa B YaCTHBIX IIPOM3BOJHBIX. PemieHue
MaTeMaTuyde | ypaBHeHHs 1-ro mopsiaka CBEJEHHMEM €ro K CcHcTeMe OOBIKHOBEHHBIX
CKOI muddepeHInanbHbIX ypaBHEHUH.
¢buznkn 7.2. YpaBHeHUs KoJieOaHUsI CTPYHBI. YpaBHEHHE TEIIONPOBOJHOCTH. 3ajaada
Jupuxie nis kpyra.
7.3. IlpuOnuxeHHbIe W YUCIIEHHBIE METOJAbI PEIICHHUS YPaBHEHHMH B YaCTHBIX
IIPOU3BOIHBIX. METOJIbI CETOK, IPOTOHKHU.
SNeMeHTbI 8.1.BBenenue. KommiiekcHble yncna u neiicTBus Haa HUMH. [loHaTue QpyHKIMN
Teopun KOMIUIEKCHOU [IEPEMEHHOM. IIpenen U HENPEpPLIBHOCTH ¢.x.1.
DYHKLMI HuddepenuupoBanue ¢.xn. u  ycnoBus Komm-Pumana. IIpoctpancTBo
Komniekc- AHAJMTUYECKUX (PYHKIUI.
HoW 8.2.MurerpupoBanue ¢.k.1m., reopema Komm u unrerpansuas ¢popmyna Komn.
nepemeHHoit | Teopema Telsiopa W pasOKEHHE OCHOBHBIX OJIEMEHTAPHBIX (DYHKIUH

KOMIUIEKCHOM IIEPEMEHHOM B CTEIICHHBIC PSIJIbIL.

8.3. OcoOble TOoukM aHanuTU4ecKuX (GyHKUUH, Teopema Jlopana. Beruersl,
OCHOBHAs T€OpeMa O BblueTax. [I[puMeHeHus BBIYETOB.

8.4. 3axmrouenue. [lpumenenue metos0B TOKII B HEKOTOPHIX 3a/1a4axX TEOPUH
¢byHKUIMH ¥ YHKIIMOHAIBHOTO aHAIN3A.

Copeprkanue U CTPYKTYPa AUCHHUILIAHBI (MOTYJISA)

OO11ast TPYA0EMKOCTh AUCIUILIMHBI cOcTaByisseT 12 3aueTHbIX eaunull (432 yaca).
TpynoeMKOCTb TUCIUIUIMHEI 110 BUAAM paboT

Bun paboTtet Tpygoemkoctb, 432  uac.
1 cemectp |2 cemectp | 3 cemecTp

Jlexuuu (JI) 28 28 20
[Mpaktuueckue 3austus (I13) 36 36 22
Jlaboparopubie padoTs! (JIP)
KCP 4 5 3
Kypcosas npoekt pabora (KP)
PacuertHo - rpaguueckas padora (PI'P) TPP
CamocrosiTenbHas pabora (mpopaboTka M TOBTOpPEHUE 67 75 27
JEKIIMOHHOTO MaTepuaja W Marepuana y4eOHUKOB H
y4eOHBIX MOCOOMI, TOATOTOBKAa K JIADOPaTOPHBIM H
NPAaKTUYECKUM 3aHATHSAM, KOJUIOKBHYMaM, pYyOeKHOMY
KOHTPOJIIO H T.]I.)
ITonroToBKa U caya 3K3aMeHa
Iloaroroska u crava 3ayera 9 36 36
Buy ntoroBoro KOHTpoJs (3a4eT, F9K3aMEH) 3aver 3K3aMeH | 3K3ameH




