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1.EJIA OCBOEHUS JUCIIUITVINHBI

Llensivu ocBoeHus nucUUIUMHLl "MaTteMaTuka' SBJISFOTCH:
|. PopMHpPOBaHHME HABBIKOB JIOTHYECKOTO MBIIUICHHS
2. DopMupOBaHWE INPAKTUYECKMX HABHIKOB WCIOIBb30BAHUS MATEMATHYECKAX METONOB H

bopmyIL

3. ITojaroroBka B obmacta TIOCTPOCHUS U UCITOJIB30BAaHUA PA3JIMYHBIX MATCMAaTHICCKUX Monaenei

Saxaun:

® V3Y4YUTb OCHOBHBIC ITOJIOXKCHUA MAaTEMATHUKH

® HAYYHUTHCH HNPUMEHATE METCABI MATEMATHKH I pCHICHU S NPUKITAHbIX 3a/4a4.

2. MECTO AUCIHIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuvrumya "MaremaTtuka" OTHOCUTCS K 0a30BBIM JTUCHUILIAHAM YUeOHOTO IUIaHA.
I{pepekBU3UTHI IUCIMILIAHBL: JUCIUILIHHA OMMPACTCSA HA 3HAHUE TIPEIMETOB OCHOBHOM
o0pa3oBareIbHON MIPOrpaMMBbI CpeHero (IOIHOro) o0mero oopa3oBaHus: MAaTEMaTHKA.

3. IVIAHUPYEMBIE PE3YJIbTATBI OBYYEHMWSA 11O JUCHUAIIIMHE

Ilnanupyemble pe3ynpTathl OOyUEHHS 1O JUCIHILIUAHE,

pesyabtaramu ocBoerus OITOIT

COOTHECCHHBIE C IIJIAHHPYEMBIMH

Koz ¢opmupyembix VpoBetb ] Inanupyemblie pe3yasTaTel 00y4eHUs M0 AUCLMIUIMHE,
KOMITETeHLUH} OCBOEHMS | XapaKTepU3yOLIKe HTaribl QOPMUDPOBAHUS KOMDETEHUMH
KOMIIETEHLMH | (roxasaresu OCBOCHHS KOMITETEeHLIMH)
OIIK-1 crmocobHOCTE U YacruuHoe 3HaTh: OCHOBBI JIMHEHHOM anreOpbl, BEKTOPHOH anreOpsl U
TOTOBHOCTE aHAJIUTHYECKOM reoMeTpuH, AudepeHIHanbHOro U
UCIOJIb30BaTh OCHOBHBIE MHTErpajibHOrO HCUMCIIEHHs: QYHKLMI O/IHOM HE3aBUCHMOM
3aKOHbI NIEpeMEeHHOMN, TeOpuH AU HepeHLIMATbHBIX yPAaBHEHHH.
€CTECTBEHHOHAYYHBIX YMeTh: IPUMEHSTh TEOPETUYECKHE 3HAHUS NPU PELLICHUH
JUCLIMIIIFH B 1poGecCHOHANIBHBIX 3a/1a4, MPOBOIUTH aHATU3 M 00paboTKy
npodeccuoHa LHOU | IKCIIEPUMEHTAbHbIX JaHHbIX.
ACATEI(LHOCTH ' BiianeTs: ocHOBHBIMU NpHEMaMK MaTeMaTH4ECKOrO
. MO/I/IMPOBAHHUSA U METOIaMHU PEIlIEHHs] MaTeMaTHYECKHUX 3a1a4

4. OBBbEM U CTPYKTYPA JUCUHHUIIVINHbI

1 py0eMKOCTb TUCIUIUIMHBI COCTaBIIsAeT 8 3a4eTHRIX eNuHMIl, 288 yacoB

Bunel yaebHoM Obbem ysebHOH DopMbl
Bl w 8 paboTsl, BKIIOYAsA paboTsl TEKYIIEro KOHTPOJIs
Ne HaumeHoBaH#e TeM WM Pa3feNoB/TeM | 8 | g ? CaMOCTOSTENBHYIO | C IPUMEHEHHEM |  YCIIEBAEMOCTH,
/n ANCLUTLIAHBL 5 § 2|  paGoTy CTYNEHTOB |HHTEpaKTHBHBIX ¢hopma
W 8 1 TPYIOEMKOCTb METOJ0B IIPOMEXKYTOYHOM
(B yacax) (B vacax / %) arTecTalyu
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1 | Onpejenurenu 1 12| 4 4 2 /25%
2 | MarpuyHoe ucuucieHue 1134 4| 4 2/25%
3 CHCTEME JIMHEARBIX . 1156 4 4 5 2 125% Pe#iTiHr-KOHTpOIB |
anredpanyecKux ypaBHEHHH
4 | BextopHas anrebpa 1781 4 | 4 5 2 /25%
5 3NeMEeHTH! aHAIUTHYECKOH i lois| 4 | 4 5 % [
reOMETPHHI
6 z’:aeﬁ;f“e B MareMaTHHCCKMM | | |1y 15| 4 | 4 5 2/25%  |Peliruur-korTpoms 2
7 [IpousBojHas, TexHUKa i limgal 4 | 4 " 2 5%
JuddepeHIpoBaHus
8 OCHOBHBIE TEOPEMBI i lisiel 4 | 4 , 2 1S%
T GepeHNIHATEHOTO HCYHCTEHHUS
9 | Yccnenoanue QyHKIuUHA 1 (17-18] 4 | 4 5 2/25% PeTHHT-KOHTPOIIb 3
Bcero 3a | cemectp: 36 | 36 45 18 /25% 3k3ameH (27)
1 | ®yHKIIMK MHOTUX NIEPEMEHHBIX 2 112} 4 4 3 2/25%
2 | DxcTpeMyMbl QyHKIMIA 2 | 34| 4 4 3 2 /25%
3 | HeonpeneneHHslit nHTErpa 2156 4 3 2/25% PedTHHI-KOHTPOIIb 1
4 I/IﬂTerpnvaBaHHe paOHATIbHBIX 2178l 4l 4 2 5%
GyHKIUH
5 || ETERBHDORIEIE .| 2]910] 4 | 4 3 2 25%
TPUTOHOMETPUYECKHUX BBIPAXKECHUMN
6 | OnpeneneHHbIH UHTETPA 11-12| 4 | 4 3 2/25%
7 | IlpunosxeHuss HHTErpaoB 13-14| 4 4 3 2/25% PeHTHHI-KOHTPOJIB 2
g JnbdepeHnuanbHbIe YpaBHEHHS g lsasl 4 | & 3 5 5%
IepBOro NOPsIKa
9 ?;;Z‘:E T geperTmanEaEIe 2 |17-18| 4 | 4 3 2/25% |Peiitusr-konTpors 3
Bcero 3a 2 cemectp: 36 | 36 36 18 /25% Ok3ameH(36)
Hamiuwe B qucnummnne KIT/KP
Hroro no aucimmiiuae 72 | 72 81 36 /25% Ox3ameH (63)

Copepxanne JIeKIMOHHBIX 3aHATHH N0 THCIHHAILIMHE
CEMECTP 1

Pazpnen 1. Onpenenureny.

Tema 1. [TonsiTue onpeaenuTens MOPSAAKa «N»; MEHOP U airedpandeckoe JOTOTHEHHE 3JIEMEHTOB
OINPENETUTENS; PA3JIOKEHUE ONPEAETUTENS 10 CTPOKe (cToNO1Y). MeTo 1bI BHIYUCICHUS
ONpeeNnuTeNeH BTOPOTO ¥ TPETHETO MOPSAKOB.
Tema 2. OcHOBHBIE CBOMCTBA ONpEACTHTEICH.

Tema 3. Breraucnenue onpenenurenei 4eTBEPTOro MOPSIKa.

Paznen 2. MarpuyHoe UCUYHCIIEHHE.




Tema 1. [lonstue martpunpl pasmeprocTu (mxn). KpampatHas matpuua. EauHuyHas Marpuua.
Tpeyronpuas matpuna. CrioXeHHE MAaTPHIL B YMHOXKEHHE MaTPHILl Ha 9UCIO. TpaHCIIOHMpOBaHHUE
marpun. CBo¥crsa 2TuX onepanuid. [IpousBeneHre MaTpui.

Tema 2. O6parnas Marpuna, CHOCOOb! €€ BBIYHACICHUS.

Tema 3. OcHOBHBIE THITBI MATPUYHBIX YPABHEHHUH.

Paznen 3. Cucrempl TUHEHHBIX anreOpandyecKix YpaBHEHHH.

Tema 1. Pemenue cucreM TMHEHHBIX ypaBHEHUH 110 Gopmyiam Kpamepa.

Tema 2. Peierne cucTeM TUHEHHBIX YPABHEHHH MAaTPUYHBIM METOIOM.

Tema 5. DnementapHsle mpeoOpa3oBaHus cucTeM. [IpHBeIeHHE CUCTEMBI K CTYIICHYaTOMY BUIY
MeroaoM [ayceca. CBobogHbIe U Oa3UCHBIE HEU3BECTHEIE. 3aUCh 0OWIErO PEIICHUSI CHCTEMBI.
Tema 4. OAHOPOAHBIE CHCTEMBI JITHEWHBIX YPABHCHHM.

Paznen 4. BextopHas anre0Opa.

Tema 1. ITonstue BexTopa. Onepaiuy CI0XEHUs: BEKTOPOB ¥ YMHOKEHHS BEKTOPa Ha YHCIIO.
Onpenesesue BEKTOPHOTO MPOCTPAHCTBA R u IIPOCTPAHCTBA R

Tema 2. JiunelHas He3aBHCHMOCTH BEKTOPOB U 0asuc B mpocrpanctsax R u R’. Kamommyeckwit
6asuc i, j, k. Paznoxenue 1o 6a3sucy ¥ KOOPIAMHATHI BEKTODA.

Tewma 3. [IpsimoyronpHas gekapToBa CHCTeMa KOOP/IMHAT B MPOCTPAHCTBE. PacCTOSTHIE MEXTY
toukamu. [ToHsTie BekTOpa B reomeTpuu. JleneHve oTpe3ka B JaHHOM oTHOLIeHHH. JlinHa u
HaNpaBJIsONIIHEe KOCHHYCHI BEKTOPA.

Tema 4. Oupenenenue U npuMepsl KOJUTMHEAPHBIX BEKTOPOB. KOMILIaHAPHbBIE BEKTOPHI.

Tema 5. Onpenenenue u cBORCTBA CKAISPHOTO Npou3BeneHus. OpTOroHaIbHOCTE BEKTOPOB.
Tema 6. BexTopHOE Tpou3BeieHUe: onpeaeneHue, GU3UIeCKuii CMBICII, CBOWCTBA U 3alIHCh B
Koopzauuarax. [nomans napauienorpaMmma u TpeyrojJbHHUKA.

Tema 7. CmemanHoe Tpou3BeICHUE TPEX BEKTOPOB: ONPEICICHUE, CBOWCTBA M METO BHIUMCIICHHUS.
['eomeTpyryeckuii CMBICT CMEIIAHHOTO MPOU3BEACHUS.

Pazpen 5. DneMeHThH aHAIMTHYECKON TEOMETPHH.

Tema 1. lexapToBB! ¥ NOJSAPHBIE KOOPIUHATHI TOYEK. MHOXECTBA ¥ IMHHAM HA IUNIOCKOCTH.

Tema 2. llpsimas Ha MIOCKOCTH, pa3IMYHbIE CIIOCOOBI ¢ 3aJaHus. YTOJI MEX/TY MPSIMbIMH,

B3aMMHOE PACIIOJI0KEHHE NPAMBIX. PaccTOSHUE OT TOUKH 10 IPSIMO.

Tema 3. TTnockocTs B npocTpancTse. ObIIee ypaBHEHHE IIOCKOCTH. 3alUCh YPAaBHEHHUS NJIOCKOCTH

110 33/1aHHBIM 3JIEMEHTaM. B3auMHoe pacrosiojkeHue AByX IUIOCKOCTEH B IPOCTPaHCTRE.

Paccrosinue 0T TOYKH 0 MIIOCKOCTH.

Tema 4. Tlpsmas B HpOCTpaHCTBE KaK JNWMHWS [EpecedeHdst ABYX IutockocTeil. Kanonuueckue u
napaMeTpU4eCcKue ypaBHEHUSA. Y paBHEHHE NPSMOH MO ABYM TOYKaM. B3auMHOE PacmoJoXKeHHE IBYX
IPAMBIX B IPOCTPAHCTBE.

Tema 5. B3auMHOe pacnosioxKeHHe NPSIMON ¥ IIIOCKOCTH B IMPOCTPAHCTBE. YTOJN MEXIY NPSIMOU H
IUTOCKOCTBIO.

Pazgen 6. BreneHue B MaTeMaTHUYECKHit aHATH3.

Tema 1. DnemMeHTH!I TEOPUU YUCET: OCHOBHBIE YHCIIOBBIE MHOXKECTBA; 0JI€ ZeUCTBUTENBHbIX YHCE
KaK COBOKYIIHOCTH BCeX OECKOHEYHBIX JEeCATHYHBIX APOOeH; MONHOTa ICHCTBATENBHBIX YUCENT,;
KOMILIEKCHBIE YUCTIa ¥ ONIEPaliiK Hal HAMH.

Tema 2. Hpenen uncnoBoit mocnenoparensHocTrt Uncno «e». Harypansusie morapudmer.

Tema 3. MuoxecTBa U lorudeckast cuMBoinka. [loasiTie 06 oToOpaskeHdur MHOXECTB, O GDyHKIUH
JIeHCcTBUTENRHOTO apryMenTa. I'paduk ¢yrximu. OcHOBHEIE 3ieMeHTapHble PYHKIMHU (CIUCOK).
Tema 4. IloacranoBka ¢pyuxiuu B GyHKum0. MoHOTOHHBIE QyHKIMH. B3auMHO oOpaTHBIE
GyHKIUN.

Tema 5. lpenen GyHKIME B TOUKE, OCHOBHBIE TEOPEMBI O IpeAeiaX. 3aMedaTeIbHbIE IPEAEIbL.



Tema 6. ITousrue 0 GECKOHEYHO MANBIX ¥ OOMBIIVX ¥ OECKOHEYHO OOIBIIMX BEIMYMHAX.
Cpasuenne GECKOHEYHO MAJIBIX U TaONKIa SKBUBATIEHTHOCTEH. BeraucneHue mpeienoB ¢ yHKIHM.
Teme 7. HenpepsisHOCTE QYHKIMY B TOYKE ¥ HA MHOXKECTBE, KJlacCU(bUKallUg TO4eK pa3phiBa.

Pazjen 7. ilpousBoaHas, TeXHHKA J1((HEPEHITMPOBAHHUS.

Tema |. Onpenenenue mupdHepeHIUPYEMOCTH QYHKITUA B TOUKE, TPOU3IBOJHOMN K
Iugdepesnyana. 3a1ada 0 MTHOBEHHOM CKOPOCTU. MexaHUYeCKud ¥ TeOMETPUIECKUH CMBICT
NPOM3BOHOM. Y paBHEHUE KacaTelbHOHW U HOpMand. [luddeperuupyemeie GyHKIAH.
Henpepsigrocte nuddepeHumupyemMoit hyHKun.

Tema 2. TexHuka nu@depeHIupoBanus: npasuia qubdepeHIHPOBAHNS CYMMEL, IiPOU3BENCHHS,
YaCTHOI'O; MIPOM3BOIHAS CIIOKHOM (QYHKIHMHU; TPOU3BOAHAS 00paTHON QYHKIHAYN; JorapupmMudecKas
MIPOM3BOAHAS (PYHKIUH.

Tewma 3. [luddeperuman, ero cBONCTBA ¥ MPUOITMIKEHHBIE BHIYUCIEHHS € IIOMOIIBO
InbbepeHnuana.

Pas3jies 8. OcHoBHBIE TeopeMbl b depeHINATEHOTO HCUKCIICHWS,

Tema 1. Teopema ®@epma. Teopema Posut . Teopema Jlarpamxa.

Tema 2. Tipasuno Jlonuransa. CpaBHeHHe pocTa Ha GECKOHEYHOCTH JIorapuMudeckor QyHKIIH,
CTENSHHOM ¥ TIOKa3aTENBFHON QYHKIUH.

Temz 3. ®opmyna Telinopa ¢ ocrarounsM wieHoM B Gopme Jlarpanxa. Beraucienne 3Ha4eHMH
¢yaxuui o dopmyne Teitopa.

Pa3nien 9. Mccrnietoanue QyHKImi.

Tema 1. O6mas cxema ucclneOBaHMs M MOCTPOSHUS rpadrka QyHKIEy.

Tema 2. Viccnenopanue GyHKUUHN C MOMONIBIC TPOR3BOAHBIX: MOHOTOHHOCTE, 3KCTPEMYMBI
(GYHKIMN; WHTEPBAIBI BRITYKJIOCTH U TOYKHU neperuda rpabuka GyHKIuA.

Tewma 3. Hanbouipiniee 1 HauMeHblIee 3HaueHne GyHKmU, quddepeHnupyeMoi Ha OTpe3Ke.
Tema 4. YuacTku BEITYKIOCTH W BOTHYTOCTH rpaduka QyHKIUH, TOUKH neperunba

Tema 5. AcHMNTOTHI KPUBO#, UX ONPENENICHUE U CIIOCOOB! OTHICKAHHUSL.

CEMECTP 2
Paznen 1. OyHxnuy MHOTAX NEPEMEHHBIX
Tema 1. O6mue nOHATHSA U TEPMUHOJNOTHS. 1ONOIOrHs B R*u R’ . {Ipenenbi ¥ HEIPEPHIBHOCTS.
Tema 2. YacTHble MPOU3BOIHBIE U MONHBIN TuddepeHnnan GyHKIUM OT TPEX HE3aBUCUMBIX
nepemennbIx. JloctatouHoe ycinoBue quddepermpyemocti. [Ipon3soHas cioxHON GyHKIMH.
Tema 3. Jiunun 1 moBepXHOCTH ypoBHS. [loBepxHOCTH B ipocTpaHcTBE. KacarenbHas IIIOCKOCTh B
HOpMaJIb K OBEPXHOCTH.

Tema 4. YacTable mpou3BOgHbIE U T depeHIIHalIbl BRICIINX TOPSAKOB. TeopeMa 0 CMEIIaHHbIX
IPOV3BOLHBIX.

Pazgen 2. DxcTpeMyMBl QyHKIHH.

Tema 1. xcTpeMyM QYHKIMH JBYX HE3aBUCHUMBIX IIEPEMEHHBIX: OIPEICTICHAE IKCTPEMYMA;
HEOOXOIMMOE YCJIOBUE CYIIECTBOBAHUS IKCTPEMYMA, JTOCTATOYHOE YCIOBUE IKCTPEMYMA.

Tema 2. 3aaun Ha YCIOBHBINA 3KCTPEMYM.

Tewma 3. IlpousBoaHas M0 HAMPABICHUIO. | PaIMEHT, BBIYUCIEHUE TPOU3BOIHOM 110 HAIIPABICHHUIO
¢ IOMoIIBIO rpanuenTa. Hanpasnenvne Hanbonsniero Bo3pacTanus (PYHKIMH B TOUKE.

Pa3zjen 3. HeonpeneneHHplii HHTErpaL.

Tewma 1. INousitus nepBooOpa3Hoit U HeonpeaeteHHoro unTerpana. CeoicTBa onepauuu
WHTETPUPOBAHHS U €€ CBA3b C AU HepeHIMPOBAHUEM.

Tema 2. Tabnua OCHOBHBIX HHTETPAJIOB.



Tema 3. OcHOBHBIE METO/IBI HHTETDHPOBAHUS: BHECEHUE 110/ 3HAK MU depernuana, 3aMeHa
NEPEMEHHOM, MHTErPUPOBAHHE 110 YaCTIM.

Paznen 4. nterpupoBanue palMoOHATGHBIX QYHKITUHA.

Tema 1. OnpeneneHre paunoHaNbHON QYHKIMH, NPAaBUIBHOM U HENPaBUILHON palldOHATIBHON
apodu. TIpencrasieHue HeIPaBUIBHOM APOOU B BUZIE€ CYMBI MHOTOWICHA W NTPAaBHIIBHOM ApOOH.
Tema 2. Teopema 0 paznoXKeHUH MPABUIBHON APOOH B CYMMY IPOCTEHINNX palMOHAIBHBIX APOOEi.
Tema 3. VinTerpupoBanue NpocTeHInpX pallMOHAIBHBIX POOei.

Tema 4. ViuTerpupoBanue BBIP2KEHUH, COACPKAINUX KBATIPATHBINA TPEXYIIEH.

Tewma 5. VinterpupoBanvie HEKOTOPHIX MPPALUOHATBHBIX DYHKIIMIL.

Paszxen 5. YisTerpupoBaHue TPUTOHOMETPHUYECKHX BBIPAKECHUM.
Tewma 1. YirTerpane Buga Isin mx - COS nxdx; j sin mx - Sin nxdx; '[cos mx - coSnxdx , rne m,n.€ Z.

Tewma 2. UHTerpastsl Buaa [sin” x-cos*xdx, rnem,n,e Z.
o

Tema 3. UnTerpans: Bua fR(sin X,co8x)dx , rae R — pauuoHaibras QyHKLES. Y HUBepcalbHas

v

TPUTOHOMETPUUCCKAA ITIOACTAHOBKA, IIONCTAHOBKA igX = 1. .

Paznen 6. OnpeneneHHBIA HHTETPAT.

Tema 1. Onpenenenue 1 reOMETPHYECKHM CMBICIT ONPENENIEHHOTO UHTerpana. UHTerpupyemsle
GbyHKumz, He0OXOIUMEBIE U IOCTATOYHBIE YCIIOBHUSI HHTETPHPYEMOCTH.

Tema 2. TlepBuunbie CBOMCTRA ONpeNeIeHHOr0 HHTErpaia (JIMHEHHOCTh, al/IUTUBHOCTh, K3MEHEHHE
HanpaBieHus uHTerpupoBanus). OneHka onpeseneHHoro HTerpajia. TeopeMa o CpeiHeM.

Tema 3. ®opmyna HeroTtoHa-JleiOHumnA.

Tema 4. 3amena nepeMEHHON ¥ HHTETPUPOBAHHUE 110 YACTSIM B ONIPEACTICHHOM HHTErpaie.

Pazpen 7. [lpunoskeHus uHTErpaios.

Tema 1. Boryucnenue momaaei IIockux GUryp B I€KapTOBBIX ¥ MOJIIPHBIX KOOPAWHATAaX.
Tema 2. Boraucnenue 06veMoB Te1. O0BEM TeNa BpalleHUS.

Tema 3. Onpenenerue u BEIUUCNECHUE UTUHBI TYTH.

Tema 4. [IpunoxxeHue onpeieIeHHOr0 HHTETpaia K 3a/ia9aM QU3HKH.

Paznen 8. [luddepenninanbubie ypaBHEHHS IEPBOTO MOPSIIKA

Tema 1. O6mwe nowstus: onpenenerue auddepeHIMaTBEHOrO ypaBHEHUS, NOpSAKa ypaBHEHHS,
O0IIEro ¥ YacTHOTO pelleHHts, OOIIero HHTerpajia, MHTErPaIbHBIX KPUBBIX YPABHEHHS. .

Tema 2. OcHoBHEIE THIIBI ypaBHEHU# 1-ro mopsaka. HemocpencTBEHHOE HHTETPHPOBAHUE,
pasHeNeHue TePEMEHHBIX, OHOPO/IHBIE YPAaBHEHUA, YPABHEHHUS B MOJIHbIX TU(depeHnnanax.

Tema 3. Jiunelinsie muddepennuanbabie ypapaenus. [loncranoska beprymm.

Tema 4. 3anaga Komu u Teopema Kourn, ee reomerpuuecknit cMpicii. OcobObie perieHus.

Tema 5. Henongsle muddepermanbable ypaBHEHUS BHICHIMX TOPSIIKOR.

Pazjnen 9. Jlunelinbie nuddepeHunanbHble ypaBHEHHS.

Tema 1. Jlunelinbie nuddepeHranbHbe YPaBHEHUS BBICHIMX MOPSAKOB. [IoHATHE THHEHHOH
HE3aBHCUMOCTH (DYHKIMH, onpenenuTens BpoHckoro u dyHaaMeHTanbHas CHCTeMa PEeICHUH.
Tema 2. Jluneitusle quddepeHnuanbEble ypaRHEHNHS; OTHOPOIHBIE K HEOAHOPOIHEIE. CTPYKTypa
o0I1ero pemeHust HEOAHOPOJHOTO THHEHHOTO MU HepeHIMATEHOIO YPABHCHHUS.

Tewma 3. JluneliHpie ypaBHEHHS C TOCTOSHEBIME KO3dduimeHTaMu. XapaKTepUCTUYECKOe
ypaBHeHue. OOmui NPUHIUI TOCTPOSHUSI OOIIEro PeIIeH s OTHOPOIHOTO YPaBHCHHUS.

TeMa 4. MeTon nOCTpOCHHUS YaCTHOTO PEIICHUS HEOTHOPOIHOTO YPAaBHEHHS B CIIydae ero
CIIEIUAJIBHOM NIPaBOM YaCTH.



Tema 5. Meron Bapuayy IpOU3BOJIbHBIX OCTOSHHBIX JUIS TIOKCKA PEIlleHH HEOJHOPOIHOTO
TUHEHHOTO TUODEDSHUUATTHHOTO YPaBHEHUS

Tema 6. Cucremsl IuHEHHBIX TG OEPEHIMATBEBIX YPABHEHHY — OCHOBHBIEC TIOHATHS U TEPMUHBL.
Tewma 7. Pernenue npuxIIaaHbIX 334a4 ¢ TOMOMEI0 TuddepeHuansHEIX ypaBHEHWH.

Coaepixanue NPaKTHYECKHX 3aAHATHI N0 THCHUILUTHHE

CEMECTP 1

Paszgen i. Ompenenutens.

Tewma 1. Hpumeps! v BeIqUCIEHUE ONIPEAETUTENCH BTOPOTO NOPSIKA; TPETHEr0 MOPAKA IO IPABHITY
Capproca (MeT0ZOM TPEYTOJIBHUKOR).

Tema 2. ABanu3 CBOMCTB ONPENETUTENICH.

Tema 3. Beruucienue onpenenureneit TPEThEr0 U YETBEPTOTO MOPSJIKA METOIOM NPUBENECHUS K

TPEYTrOAbHOMY BUALY, METOAOM IMOHVIKCHYA TOPS KA.

Pa3znen 2. MarpuuHoe UCUYHCIICHHE.

Tema 1. MaTpuiis u zeficTBUS HaJl HUMHU.

Tema 2. IToctpoenue marpuiipl, 00paTHOM K TaHHOW MaTpHIE.
Tema 3. Penrenyie MaTpU9HBIX YpaBHEHUH.

Pa3znex 3. Cucremsl TuHeWHBX anrebpardeckux ypasuenw# (CJTAY).
Tema 1. Pemenne CJIAY meronom Kpamepa.

Teua 2. Pemenne CJIAY ¢ noMonibio 06paTHO! MaTPHITHL.

Tewa 3. Pemenne CJIAY meromom ["aycca.

Pa3nen 4. BexropHas anrebpa

Tema 1. Onepanuu ¢ BeKTOpamu.

Tewma 2. Cxansproe npon3BeeHueE.

Tema 3. BextoprOe nmpou3BencHNE

Tewma 4. CvelnanHoe NPOU3BEICHHE.

Teua 5. Tlpunokerns: BEKTOPHOH are0psI K 3a1a9aM reOMETPHH.

Pa3zjen 5. D1eMeHTHI aHATUTHYECKOM F€OMETPUH

Tema 1. PenieHue npuKkiaHBIX 33124 Ha OCHOBE MCIIOJIb30BAHUS PA3HBIX THIIOB YPaBHEHKEH
NPsIMOM Ha TLTOCKOCTH.

Tema 2. YpaBHEeHHE IIOCKOCTH B IPOCTPAHCTRE. AHAIK3 B3AUMHOTO PACHOI0KEHUS OBYX
IJIOCKOCTEH B MPOCTPAHCTBE.

Tewma 3. TlocTpoeHune ypaBHEHHH MPsSMO# B IPOCTPAHCTBE M aHANTU3 B3aWMHOTO PACTIONONEHHS
OPSMO¥ ¥ MIOCKOCTH B MPOCTPAHCTBE.

Pasnen 6. BBenenue B MaTeMaTHYeCKHil aHaIH3.

Tema 1. /leficTBUTEIBEHBIE YHCTA, KOMIUIEKCHBIE YKHCIIA ¥ OTICPALIH HAl HUMMU.

Tema 2. Aranu3 OCHOBHBIX 3JIEMEHTapHBIX (DYHKILN JIEACTBUTEIBHOTO apryMEHTa ¥ IMOCTPOCHHE
UX IrpauKos.

Tema 3. Brraucnenue rnpeesioB YHCIOBBIX MOCIIET0BATEIEHOCTEH.

Tema 4. Brraucnenue npenenoB GyHKIHM ¢ TOMOIIBIO SKBUBATIEHTHBIX 3aMeH.

Pazpen 7. [{poussoanas, Texuuka quddepeHupoBaHus.
Tema 1. Bprunciienue Npou3BOAHOM.
Tema 2. ITocTpoenue ypaBHEHUs KacaTeIbHON ¥ YPaBHEHUS HOpMaIU K rpadUKy QyHKIUH.



Tewma 3. /luddepenniupoBanue CI10XHOM QYHKIUH, HEIBHOM QYHKINUY ¥ QYHKITHI, 3aJaHHBIX
NapaMeTpPUYECKUMHU YPABHEHHSIMHU.

Pazjen 8. OcuoBHbIe TeopeMbl U HEPEeHITHATBHOTO HCYHCICHUS.

Tema 1. [TpubmmxE€HHOE pemeHne HEKOTOPhIX TPAHCLEHICHTHBIX YPABHEHMH.
Tema 2. Briuucnenue npenesion 1o npasuiy Jlomurans.

Tewma 3. Paznoxenue dynkuumit mo popmyne Teitnopa.

Paznen 9. iccnenoBanue QyHKIMiA.

Tema 1. Onpenenenue y4acTKOB BO3pacTaHUs U YOBIBaHUS QYBKIMiA.

Tema 2. BeumciaeHre JTOKATBHBIX 9KCTPEMYMOB.

Tema 3. OnpeneneHre y4acTKOB BHITYKJIOCTH W BOTHYTOCTH Tpaduka yHKIIMH, TOUEK neperuoa.
Tema 4. HaxoxaeHue acUMITOT KPUBOH.

Tema 5. IlpoBeneHme MOTHOTO UCCIETOBAHMS U TIOCTPOCHHE TPaQUKOB BYHKITHM.

CEMECTP 2
Pa3zjen 1. OyHxiuy MHOTHX EPEMEHHBIX.
Tema 1. Onpenenenvie TuHUN YpOBHS §YHKIKH.
Tema 2. BerauciieHue 9aCTHBIX IPOU3BOAHBIX.
Tema 3. Beraucnenue quddepeHnuanos.
Tema 4. KacarenbHas IIIOCKOCTh K HOBEPXHOCTU. Hopmasib K NOBEPXHOCTH.
Paznen 2. DxcrpeMymsl QyHKUIHUH.
Tewma 1. Beruncienue s3kcTpeMyMoB ¢.M.11.
Tema 2. Beraucnenue rpaiueHTa, IpOM3BOIHON 110 HAIIPAaBICHHUIO.
Tema 3. PerieHre NpUKJIAAHBIX 3a7ja4 HAa YCIOBHBIM SKCTPEMYM.
Paznen 3. HeonpeaeneHHblid HHTErpa.
Tema 1. Tabnuusoe UHTErPUPOBAHUE.
Tema 2. 3ameHa riepeMeHHOM B HEOTIPEIEIEHHOM UHTETpaIe.
Tema 3. MeTox HHTETpUPOBAHHUS IO YaCTSIM.
Pazpen 4. ViHTerpupoBaHue paiuoOHANBHBIX QYHKIUH.
Tema 1.Pa3noxxeHrie ¥ HHTETPUPOBAHUE PAIIMOHATBHBIX IPOOEH.
Tema 2. VUBTErpripoBaHNe HPPAIIMOHATBHBIX BHIPAKESHHH.
Paspes S. ViHrerpupoBaHue TPUTOHOMETPHYECKHX BhIPXKEHHH.
Tema 1. Ilpumenenne yHHUBepCabHOM TPUTOHOMETPUYECKON MOICTAHOBKH.
Tema 2. inTerpupoBanue oOpaTHBIX TPUTOHOMETPUUECKUX PYHKI(UI.
Tema 3. [Toxbop moaxoasduiel 3aMeHbI IEPEMEHHOM P MOUCKE UHTETPATIOB OT
TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
Paznen 6. OnpenienéHHbIf HHTETpATL.
Tema 1. Beraucrnenue unaterpanos ¢ nomouipio popmyrsl Herorona-leibuuna.
Tema 2. 3amena nepeMeHHOH B ONpe/IeICHHOM HHTErpajie.
Tema 3. MeToa uHTErpupOBaHUs 110 YaCTSAM B OIIPEICIICHHOM HHTErpaje.
Pa3nen 7. [lpunoxenus uHTErpaios.
Tema 1. Beraucnenue miomanei miockux Guryp.
Tema 2. Briuncnenne JUIMHBI AYTH TUIOCKOU KPUBOW.
Tema 3. BolunciieHue miomany noBepXHOCTH U 00bEMA Tena BpaleHus.
Tema 4. [TpunoxxeHue onpeaeIeHHOr0 HHTErpaia K HEKOTOPBIM 3a1a49aM PH3UKH.
Pazjnen 8. [luddepennmaibapie ypaBHEHMS IEPBOrO MOPSAKa
Tema 1. Pemenue nuddepeHHaIbHBIX YPABHEHUN C Pa3AeNSIOIIUMHUCS TIEPEMEHHBIMH.
Tema 2. Penienue ogqHopoaHbIX quddepeHInaIbHbIX YpaBHEHUH 1-ro nmopsaka.
Tema 3. Peurenne muHedHBIX 1uddepeHaIbHbIE YPAaBHEHUS 1-T0 IOPSIKA.
Pasjen 9. Jluneiinpie tuddepenuanbable ypaBHEHUS
Tema 1. Pemenne muHeWHBIX UG GEPEHIIHATBEHBIX YPAaBHEHHH BBICIINX ITOPSAIKOB.



Tewma 1. Pemienue nunednpix qud@epeHnanbHbIX YPaBHEHUH BRICIIUX TOPSAKOR.

Tema 2. Pemenue oqHOPOAHOrO TUHEHHOTO MuddepeHIIHanbHOTO YpaBHEHUS 2-T0 IOpAAKa C
NOCTOSTHHBIMH KO3 hUueHTaMu.

Tema 3. TToctpoenue o6IIEro peIeH s HEOAHOPOFHOTO JIMHEHHOro nuddepeHIHaibHOr0

YPaBHEHHS CO CIIEIHATBHON IPaBOK YacThIO.

Tema 4. [IpumeHenve MeTona BapHalWK MPOU3BOJBHBIX MOCTOSHHBIX JUIS PEIIEHUS HEOTHOPOIHOTO
TUHEHHOTO TG (EePeHIHATBHOTO YPAaBHEHHUS.

5.0bPA30BATEJIBHBIE TEXHOJIOTI'MHA
B mpenojaBaHWW — JTUCHMIUIMHBI — «MaremaThkay  HCHOOJB3YIOTCA  pa3HOOOpa3HbIe
o0pa3zoBarenbHble TEXHOJOTHH Kak TPAJUIMOHHBIE, TaKk ¥ C DPUMECHEHHEM AaKTHBHBIX H
HHTECPAKTUBHBIX METOI0B O0YUYCHHUS.
AXTHBHBIC H UHTEPAKTHBHEIE METOIBI O0YIEHHU:
% WHTEPAKTUBHBIC JEKIIHHU (110 BCEM TEMaM).

6.OLHIEHOYHBIE CPEJCTBA UIsA TEKYIIEIO KOHTPOJIA YCIIEBAEMOCTH,
NPOMEXYTOUYHOMN ATTECTAIIMHU IO UTOT'AM OCBOEHMS TUCHUTLIMHBI A
VYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOW PASOTBI
CTYJAEHTOB

Bonpocs! K peTHHI-KOHTPOJIIO 3HAHHH CTYICHTOB

Cemectp 1.
PelituHr-konTpoas Nel
Marpunsr. CroiicTra onepanuit Han MarpunaMu. CHCTEMBI THHEHHBIX YPaBHEHHIE.
Tousitue BexTopa. KoopauHaTs! BEKTOpa, IIHHA BEKTOPA.

Peiitunr-koHTpOAL No2

CkansgpHOe TIpOU3BE/ICHUE BEKTOPOB, BEKTOPHOE MMPOU3BE/ICHUE, CMEIIAHHOE IIPOU3BEICHHE.
Ipsimas nuHug Ha miockocTd. [lnockocTs B mpoctpancTre. [Ipsimas B mpocTpaHcTBe.
B3aumHoe pacnosiokeHue npsiMoi U IIIOCKOCTH B IPOCTPAHCTBE.

Peiirnar-konTposs Ne3

Ilpenen uncnoBoii nocinenoBarensHOCTH. [Ipenen GyHKIuy.
OcHOBHBIE 371eMEHTapHbIE QYHKIIHH.

Ilpouzronnas. ViccnenoBanue QyHKITHIA.

Cemectp 2.
Peiitunr-xonTposs Nel
YactHeie npousBouabie §.m.1. [Juddeperiwan d.m.m.
I'panuent. KacarenbHas IIOCKOCTH K IIOBEPXHOCTH.
OxcTpemymsl G.m.11. Heo0X0muMoe U T0CTATOYHOE YCIIOBHS SKCTPEMyMa.

PetiruHr-koHTpOIHL Ne2

[leproobpaznasi. HeonpeneneHHbI HHTETpaL.

‘MeTtoab1 THTErPUPOBaHUS.

Onpenenenne U CBOACTBA onpeneeHHOro uHTerpana. @opmyna Herorona-Jieitopumna.
3aMeHa MepeMeHHONH W WHTETPUPOBAHUE 110 YACTSIM B ONPEEICHHOM HHTErpaie
Breruncienue mwioanei v 00beMoB Ten. BrraucieHue JUIMHBI TyT¥ KPUBOi.



Pefivunr-xourposns Ne3

Lnddepenimansabie ypaBHEHUS 1-ro HOPSIKa.

Juneinrie muddepeHnnaibHbe YpaBHEHHS BTOPOTO IOPSAKA
Heomroponusie munelinsle quddepeHansHpie ypaBHEHUS.

IK3aMeHAHOHHBIE BONPOCHI
Cemectp 1.
Ilpenern uncnoBo# NMOCEIOBATEIFHOCTH.
Ipenen dyuxuuu. HenpepbIBHOCTS.
ITpounsBo inas.
MOHOTOHHOCTE (DYHKIMH. DKCTPEMYMEL.
VY4acTky BHIOYKIIOCTH ¥ BOTHYTOCTH, TOYKU nieperuia.
ACUMITOTSHI, UX ONIPEAETICHUE ¥ CIIOCOOBI OTBICKAHUSL.
CrcTeMbl IMHEHHBIX YPaBHEHUH.
Onpenennrenin.
Marpunsi. CBoiicTBa onepanuii HaJl MaTpUIIaMH.
Bexropnas anrebpa B IPOCTPaHCTRE R’
Cxansproe npousBeneHue. BekTopHoe mponsBeacHue. CMeInagHOE TPOU3BEIECHEE.
Ipsamas nwuws Ha utockocty. [lnockocts B ipoctparcTse. [Ipsmast B mpocTpaHCTBe.
Cemectp 2.
UYacrtHble npou3BoaHble U guddepenman ¢.m.m.
I'panuent. KacarenbHas MIOCKOCTE K NTOBEPXHOCTH.
JKeTpeMyMbl QYHKITHH OT JABYX IEPEMEHHBIX.
[leproobpasznas. Heompenenennsiit uHTerpar. Merons! HHTETPUPOBAHUS.
Onpeznenenue onpeneneHHoro uurerpaia. ®opmyna Herotona-leltbanIa.
3ameHa iepeMEeHHON M MHTErPUPOBAHKUE 110 YACTSIM B ONPEJIETICHHOM HHTErpasie
Breruucnenune miomane# w o0beMOB Teji. BBMUCICHUE NIUHBL YT H.
Jnbdepennuanbabie ypaBHEHUS 1-T0 MOpsIKa.
JIueeiapie nuddepeHIuaTbHEIE YPaBHEHMS.
Meroxn Bapuanuy NOCTOSHHBIX.

3axanus paa CPC
Cemectp 1.
Yucosag cucreMa.

Yuco e.

N3 e

{eopema Beepurpacca.

Dopmyna Teinopa.

ArnreOpa MaTpuil.

JluneiHoe NpoCTPaHCTBO.

Kpussle BTOpOTO NOpsAAKa: JUIMIC, THIIepOoa, napaboia.
YpaBHEHHS U TPaQUKU KPUBBIX B MOJIAPHBIX KOOPIUHATAX.

R

:}G

CemecTtp 2
1. JluBepreHius, poTOp, HUPKYJISIIHS BEKTOPHOTO MOJS.
2. TloBepXHOCTH BTOPOTO MOPSAKA.
3. Meroa HauMEHBIINX KBaJIPaToB.
4. VYpaBHeHUS A rpadVKy KPUBBIX B MOASPHBIX KOOPIWHATAX.
5. CucTeMbl TMHEUHBIX TUDHEPEHITUATBHBIX YPABHEHHUH.

®DOHI CIEHOYHBIX CPpCACTB [Jig IIPOBECHACHHA aTTSCTalu¥ YPOBHA C(I)OpMPIpOBaHHOCTI/I
KOMTIETCHIINHN 06yqa1011mxcsl 10 JTUCHUTIJINHE O(bOpMJIHCTCH OTACTIbHBIM JOKYMECHTOM.



7.YYEBHO-METOAUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE

7.1. KnuroofecneueHHOCTE

AACTIUIIJIMHBI

Haumenoanue nuteparypsi: aBTop,
HA3BAHKE, BUJ{ U3 aHUS,
W34ATENBCTBO

Non u3nanung i

KHHUI'OOBECITEYEHHOCTD

Konn4ecTBo 3K3eMIUISIPOB
u3anui B Oubnuorexe Bal'yY B
cooTtBeTcTBHH ¢ ®'OC BO

| Hanuume B 2MeKTPOHHO#
6ubnuorexe Bal'y

] 2 3 4
OcHoBHas nuTepaTtypa

1. Beiciiag mareMaTyika B ! 2011 g ' http://www.studentlibrary.
IpUMeEpax U 32/139aX | ru/book/
[OnexTponnsiit pecypce] :
y4ebHoe nocobue /1g By30B. B §
31.:T.2/B.J. Yepuenko. - 2- ,
€ u3a., nepepad. u gom. - CII6.
: Ilomurexunka, 2011, '
ISBN97857325098611
1. Kypc anre6psr. 2011 http://www.studentlibrary.
[Onexrponnsrit pecype] / ru/book/
Bun6epr 3.b. - Hooe ISBN9785940576853.htm
U3J]aHKe, nepepad. u nor. - M.: ]
MITHMO, 2011
ISBN9785940576853 ;
2. OGBIKHOBEHHBIE | 2015 http://www.studentlibrary.
muddepeHIaibHBIE ru/book/

ypaBHeHud. Teopus 1
MIPHJIOKEHHUS [ DIEKTPOHHBIN
pecypc] : yue6. nocobue / B.B.
Hy6posckuit, C.1. KagueHko -
M. : DJIMHTA, 2015.
ISBN978597652197

ISBN9785976521971.htm
1

ﬂO TOJIHUTEIbHAsA JIUTEpATypPa

1.UncneHHbie METONEI 2015 http://www.studentlibrary.
[QnexTponnsrit pecype] : yueb. ru/book/
nocobue / E.B. Kapmanosa. - ISBN9785976523036.htm
2-e U3, crep. - M. : 1

®JIMHTA, 2015

ISBN9785976523036.

2. Bricimas matemaruka B 2011 http://www.studentlibrary.
IPUMEPAX U 33/1a9ax ru/book/
[QnexTponHnkIit pecype] : ISBN97857325098611.ht
yaeOHoe nocobue 1uist By30B. B ml

3t1.:T.1/B.Jl. YepHenko. - 2-
€ u3., nepepad. u norn. - CII6.
: ITomuarexnuxa, 201 1.

ISBN97857325098611




7.2. lNepuoanueckue H3NaAHUHA
1. VYenexu MareMaTHYECKUX Hayk, xxypHai PAH (kopmyc 3, ayn. 414)
7.3. UnTepHET-pecypcebl

http://window.edu.ru/
hito:// www.exponenta.ru/
http://allmath.comy/

W NI e

8. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHUE JTUCTAITIHHbBI

Jing peanuzauuy [aHHOM JWCHAIUTMHBEI MMEKOTCH CHEHUAIbHBIE IIOMEMICHUS I
OpOBENCHYUS 3aHATHH JIEKIMOHHOIO THMA, 3aHSTHH NPaKTWYECKOrO THIIA, TIpPYNIOBHIX H
HHIUBKYATBHBIX KOHCYJISTAMN, TEKYINEro KOHTPOJS U IMPOMEXYTOYHOM arTecTalldd, a TaKkKe
MOMENISHAN /111 CaMOCTOATENbHON paboThL. JIEKIu NPOBOAITCS B MyIbTHMEIUMHON ayUTOPHH
[-3. [lpaktwyeckue pabOThI MPOBOAATCS B MyIbTHMenwiHOM rnabopatopum 230-3. Jlnd
CaMOCTOSITETEHOW pabOThI HCIONB3YIOTCS ToMemenus oubmioreku Bal'yY

TlepeyeHb UCIIONB3YEMOTO JIHIIEH3MOHHOTO IIPOTPAMMHOr0 00eCIIeUeHY S :
Microsoft Excel
Maple

[y

N
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