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1.OHEJH OCBOEHMS JUCHUIIINHBI

Llenstmu ocBoeHust qUCUUILIMHEI "MateMaruka" SBISIOTCH:
I, PopmupoBaHE HABBIKOB JOrHYECKOTO MBIIUICHUS
dopmupoBaHUe MPAKTHYECKMX HABHIKOB HCIIONB30BAHUS MATEMATHYECKAX METONOB H
dopmyIL.
5. Toaroroska B 001acTy NOCTPOSHHS U HCIOIB30BAHUS PA3MUHAIX MATEMaTHIECKUX MOJETICH
3anaun:
® I3y4UTh OCHOBHBIC MOJIOKEHHUS MAaTEMATUKHY;
® HAYUYUTHCS NPHUMEHSATH METOIbl MATEMATHKH /ISl PEIICHUS IPUKIAIHbIX 381a4.

[ ]

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO
Jucnurumya "Matematika" OTHOCUTCS K 0a30BbIM JUCIHUILTAHAM Y4eOHOTro TUIaHa.
I{pepexkBu3uThl JUCHMILUIAHBL: TUCIUIUIMHA OMMUPAETCS Ha 3HAHUE NPEMETOB OCHOBHOM
00pa3oBaTeIbHOM MPOTrpaMMBbl CpPeIHEro (TIOTHOr0) 00Imero oopa3oBaHus: MaTeMaTHKA.

3. HJIAHUPYEMBIE PE3YJIBTATBI ObYYEHMWS IO JUCHUILJIMHE

Iinavupyemple pe3ynpTarhl OOyUEHHS 10 JUCIUIUIMHE, COOTHECEHHbIE C IUIAHHPYEMBIMH
pesyabraramu ocBoeruss OITOI!

Koz ¢popmupyemsbix Vposenb ( ITnaHupyemblie pe3yabTaThi 00y4eHHs Mo AUCLMIUIMHE,
KOMIIETEHLIMH OCBOGHUS | XapaKTePU3YOLLIKE HTarbl QOPMHUDOBAHUS KOMDETEHIMMH
KOMIIETEHLMH | (roxasarenu OCBOCHHMS KOMIIETEHLIMH)
OIIK-1 crnoco6HOCTh U YacTuuHoe 3HaTh: OCHOBBI JIMHEHWHO# asireOpbl, BEKTOPHOH anredpbl U
TOTOBHOCTh aHAJIMTHYECKOH reoMeTpHH, AU hepeHLHaIbHOIO U
HCIOJIb30BaTh OCHOBHBIE UHTErpaJIbHOI'O UCUUCIICHUsI QYHKLMH OJHOW HE3aBUCHMOH
3aKOHbI NIEpEeMEHHOM, TeopuHu A epeHLIMaTbHBIX yPaBHEHHUH.
€CTECTBEHHOHAY4HbIX VYMeTh: NPUMEHSATh TEOPETUYECKHE 3HAHMUS TIPH PELICHUH
JUCLIMITIKH B 1podecCHOHANIBHBIX 3aJa4, POBOIUTH aHATHU3 U 0OpaboTKy
npoeccrnoHaLHON IKCTIEPUMEHTAIbHbIX JAHHBIX.
ACATEIHLHOCTH Bitaners: ocHOBHBIMHU pHEMaMy MaTEMaTH4ECKOTO
. | MOJIE/THPOBAHHMS ¥ METOJIAMH PEIlICHHs MATEMaTHIECKHX 3a1a4

4. OBBbEM U CTPYKTYPA JUCHHUIIJINHbI

Tpy10eMKOCTb [MCUMILTMHBI COCTaBIseT § 3aUeTHBIX euHHLL, 288 JacoB

i Buael yue6BoH Obbem yuebHOH DopMbl
! elw 8 paboTsi, BKIIOYAS paboTh TEKyLIero KOHTPOJis
Ne HaumeHOBaHKE TEM W/WJiM Pa3/IesioB/ TEM S| 8 5| CcaMOCTOATENbHYIO |C MPHMEHEHHEM yCIIEBaEMOCTH,
/i TACLATUTHB zZ|3 3 paboTy CTYIEHTOB |MHTEPaKTUBHBIX dopma
L SR Ll ¥ TPYLOEMKOCTh METO10B IIPOMEXKYTOUHO#H
(B yacax) (8 vacax / %) aTTecTaluu
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1 | Onpejenurenu 1112 4] 4 2/25%
2 | MarpuyHOe HCUHCIIeHUE 1134 | 4 4 2/25%
3 i . 1 156 4 e 5 2 /125% PeliTunr-KoHTpOIS 1
anredpauyuecKkux ypaBHEHUI
4 | BextopHas anrebpa 1 {781 4 | 4 5 2 /25%
5 DneMeHTH! aHATUTHYECKOH i logol 4 | 4 g 2 125%
reOMEeTpHHI
6 ?}f:f;fue = N e 1 |11-12| 4 4 5 2 125% PeHTHHI-KOHTPOJIb 2
7 IIpousBoyHas, TeXHUKE 1 lisaal 4 | 4 . 2 5%
JuddepeHIInpOBaHUS
8 OCHOBHBIEC TEOPEMBI i lisael 4 | 4 . 2 Ps%
TG dEPEHIIUATHHOIO UCYUCTCHUS
9 | Hccnenoranue GyHKIui 1 |17-18] 4 4 5 2 125% PeiTHHT-KOHTPOJIb 3
Bcero 3a | cemectp: 36 | 36 45 18 /25% 3k3ameH (27)
1 | ®YHKIIMA MHOTUX NIEPEMEHHBIX 2112 4| 4 3 2 125%
2 | DkcTpeMyMbl QyHKIHM 2 |34 4| 4 3 2 /25%
3 Heorlpe,ueneHHLIﬁ HHTETpal 2 | 5-6 4 3 2 125% PeUTHHT-KOHTPOIB 1
4 I/IHTel“pI{pOBaHI/Ie panoHaIbHBIX s luglala X 5 Bk
GbyHKIMHA
g | SEECTIHBERGIG ol 21910 4 4 3 2 25%
TPUTOHOMETPUYECKHUX BBIPAKECHUN
6 | OnpeneneHHbIN UHTETpA 2 |11-12| 4 | 4 3 2125%
7 | IlpuosxeHust UHTErpajioB 2 |13-14| 4 | 4 3 2/25% PeHTHHI-KOHTPOJTb 2
8 JuddepeHnuanbHbIe YpaBHEHHS g lxael o | 4 y p—_—
NIEPBOro NOpsiiKa
9 ;I;;:aeﬁfﬁz AN AT RIS 2 (1718 4 | 4 3 2/25% |Peiirusr-kontpors 3
Bcero 3a 2 cemectp: 36 | 36 36 18 /25% Dx3ameH(36)
Hamuuwne B jucrummnae KIT/KP
Htoro no aucrummnae 72 | 72 81 36 /125% Dx3ameH (63)

Conepxanne JTeKIIMOHHBIX 3aHATHI N0 JHCHUILINHE
CEMECTP 1

Pazgen 1. Onpenenurenm.

Tema 1. [TonsiTue onpenenuTens NOPAIKa «N»; MEUHOP U alredpandecKoe JOMOTHEHHE 3JIEMEHTOB
OIpEeNeNUTENS; Pa3JI0KEHHE ONPEAETUTENS IO CTPOKe (CTONONY). MeToibl BEIYHCICHHUS
OIpeNIeTUTENEH BTOPOTO U TPETHETO IMOPSAKOB.
Tema 2. OcHOBHBIE CBOMCTBA ONpeAETUTENICH.

Tema 3. Beraucnenue onpenenuTeseil 4eTBEPTOro MOPSAAKa.

Pasnea 2. MaTpuuHOE UCUHCIICHHE.




Tema 1. [lowsTae marpunsl pasmepHocTd (mxn). KsampaThHas marpuua. EJMHMYHAs MaTpHIa.
Tpeyronbuas matpuna. ClioXKeHHE MaTPHUIl i YMHOXKEHHUE MaTpUIl Ha Ykciio. TpancnonupoBanme
marpui. Ceo¥crsa atux onepauui. [Iponssenenue marpui.

Tema 2. O6parnas MaTpuua, criocoObl €€ BEIYKCIICHHUS.

Tema 3. OcHOBHBIE THITBI MATPHYHBIX YPABHEHHI.

Paznen 3. CucteMsl TuHEHHBIX anre0panyecKuX YpaBHEHUH.

TeMa 1. Peinenue cucreM JIMHEHHBIX ypaBHEeHu# o Gopmysiam Kpamepa.

Tema 2. Peinenue cucreM TUBEHHBIX YPaBHEHUH MaTPUYHBIM METOAOM.

Tema 3. DniementapHbie mpeoOpa3oBaHust CACTeM. [IpHBEIeHHE CHCTEMBI K CTYIIEHYaTOMY BHJLY
MeTonoM [aycea. CroboqHbIe M Oa3UCHBIE HEU3BECTHBIE. 3aMKUCh OOIIETO PEIICHU CHCTEMBL.
Tema 4. OHOPOAHBIE CUCTEMBI JINHEWHBIX YPABHEHHH.

Paznen 4. Bextopnas anredpa.

Tema 1. onsitue BexTopa. Onepanuy CIOXKEHNsi BEKTOPOB B YMHOKEHHUS BEKTOPA Ha YHCIIO.
OnpeeeHre BEXTOPHOTO pocTpancTsa R u IPOCTPAHCTBA &,

Tema 2. Jlunelinas He3aBUCHMOCTH BEKTOPOB W 0a3uC B MPOCTPaHCTBAaX R u R’. Kanouwgeckuit
Gazuc 1,j, k. Pasnoxenue o 6a3ucy u KOOpAMHATEI BEKTOPA.

Tewma 3. [IpsmoyronpHas JekapToBa CUCTEMa KOOPAWHAT B MPOCTPAHCTBE. PACCTOSTHUE MEXIY
toukamu. [ToHsTHE BEeKTOpa B reOMeTpHH. JlefieHne 0Tpe3Ka B IaHHOM OTHOLICHMH. J[iHa v
HalPaBJISIFOIINE KOCUHYCHI BEKTOpa.

Tema 4. Onpenenenue v npuMepsl KOJUTMHEAPHBIX BEKTOPOB. KOMILTaHAPHBIE BEKTOPHI.

Tema 5. Onpenenenue u cBoMcTBa CKAISPHOTo Npou3seaceHus. OpTOroHaIbLHOCTE BEKTOPOB.
Tema 6. BexTopHOE IpoU3BeIeHUE: ONpeieNieH e, GU3MYECKUH CMBICII, CBOXCTBA U 3alIHCh B
Koopruuarax. [Inomans napauienorpamMmma i TpeyroJbHHUKA.

Tema 7. CmemanHoe IpOU3BEICHHE TPEX BEKTOPOB: ONPEECNICHUE, CBOWCTBA M METO BEIUMCIICHHS.
I'eomeTpuueckuii CMBICT CMEIIAHHOTO MPOU3BEACHUS.

Paznen 5. 3neMEeHTH aHAIUTAYECKOW TEOMETPHH.

Tema 1. /lexapToBb! ¥ NOJSPHBIE KOOPAUHATHI TOYeK. MHOXECTBA ¥ TUHUHU Ha IUIOCKOCTH.

Tema 2. Hpsimast Ha TUIOCKOCTH, pa3UYHbBIE CIIOCOOBI €€ 3aJaHus. Y TOJI MEXAY NPSMBIMH,

B3aMMHOE PACTIOJIOKEHUE NPSIMBIX. PaccTosTHIE OT TOYKHU 0 IPSIMOH.

Tema 3. ITnockocTs B npocTpancTse. OOIee ypaBHEHUE IIOCKOCTU. 3allMCh YPABHEHHS MJIOCKOCTH

110 33/IaHHBIM 3JIeMEeHTaM. B3auMHoOe pacnoiokeHue IBYX IUIOCKOCTEH B MPOCTPaHCTRBE.

Paccrosinue ot TOYKH A0 MIIOCKOCTH.

Tema 4. Tlpsmas B mpOCTpaHCTBE KaK JHHUSA TepeceueHus ABYX mjockocted. KaHoHuueckue
NapaMeTPUUYECKUE YPaBHEHUS. Y DaBHEHHE NMPSIMOH MO JIByM TOYKaM. B3aMMHOE paclioioKEHHE ABYX
NPSIMBIX B TPOCTPAHCTRBE.

Tema 5. B3auMHOe pacmnonoKeHUe NpsAMO ¥ IUIOCKOCTH B MIPOCTPAHCTBE. YTON MEXAY NpAMOH U
IUIOCKOCTBIO.

Pa3znen 6. Brenenune B MaTeMaTHYECKHM aHAM3.

Tema 1. DnemenTs! TEOPUM YHCET: OCHOBHBIE YUCIIOBEIE MHOXKECTBA; [10JI€ ZEHCTBUTEIBHBIX YUCE
KaK COBOKYITHOCTH BCEX OECKOHEYHBIX NECATHYHBIX Apo0ei; MONHOTa ICHCTBUTENbHBIX YUCEN;
KOMIUTIeKCHBIE YHCTIa ¥ OTIEpaliii Hal HUMHU.

Tewma 2. [Tpenen uucnoBoit nocienoparensHocTrt Uucno «e». HarypansHsie morapudme!.

Tema 3. MHoXecTBa ¥ JIoru4yeckas cuMBoiHKa. [loHsTHEe 00 0TOOpaskeHUH MHOXECTB, O DYHKIHH
necTBuTeEHOro aprymenTa. I'paduk ¢yukimu. OCHOBHEIE 3JIeMeHTapHble PYHKIMHU (CIIUCOK).
Tema 4. IojictanoBka pyukiuu B GyHkuuo. MoroToHHBIE QyHKIMH. B3auMHO oOpaTHBIE
GyHKIUH.

Tema 5. Tpenen GyHKIIUMA B TOUKE, OCHOBHBIE TEOPEMBI O TIpeAenax. 3ameuare/ibHble IIPEAeITbL.



Tema 6. IousiTre 0 GeCKOHEYHO MATBIX ¥ DONBIINX U OECKOHEYHO 0OIBLIMX BEIMIMHAX.
Cpasnenve OECKOHEYHO MaJIbIX ¥ Ta0NKIa SKBUBANEHTHOCTEN. BrruncneHne mpenenos dyHximii.
Temz 7. HenpepsisHocTs QYHKIMM B TOYKE U HA MHOXKECTBE, KI1acCHDUKAHMS TOYEK Pa3phiBa.

Pazpen 7. [lpousBoaHas, TeXHHKA J(PPEPCHIIHPOBAHHS.

Tema 1. Onpenenenne mupdepeHIMpPyEeMOCTH QYHKIMH B TOUKE, TPOU3BOIHOH M
angoepednimana. 3agada 0 MTHOBEHHOM CKOPOCTU. MexaHu4ecKuid ¥ TeOMETPUYECKUM CMBICTT
NPOM3BOIHOM. Y paBHEHUE KacaTebHOH U HOpMand. [uddeperuupyemeie GyHKIAA.
HenpepsieHocTe nuddepeHnnpyemoi GyHxuu.

Tema 2. Texnuka nu@QepeHIupoBanus: paBuia U GHEepeHIEPOBAHNS CYMMBL, I POU3BEACHIS,
YacTHOI'O; MPOU3BO/IHAA CIIOXHOW (PYHKIMH; TPOU3BOIHAS 00paTHON QYHKIMH; JorapupMudecKas
MPOU3ROAHAS QPYHKIIUH.

Tema 3. [iuddepenuman, ero cBOWCTBA ¥ MPUOTMIKEHHbBIE BHIYUCIICHHUS C IOMOINBIO
nudbdepennuana.

Pazjien 8. OcHoBHubIe TeOpeMbl uddepeHITHATEHOTO UCURCTICHUS.

Tema 1. Teopema ®@epma. Teopema Poris . Teopema Jlarpanxa.

Tewma 2. Tipaewnio Jlonurans. CpaBHeHHe pocTa Ha 6ECKOHEUHOCTH JiorapudMudeckoit GyHKIUH,
CTETISHHOMW ¥ MMOKa3aTENbHON QYHKIIUHN.

Tewmz 3. ©opmyna Telinopa ¢ ocraroussM wieHoM B hopme Jlarpanka. Beraucienue 3Ha4eHUAR
¢ysxnuit o dopmyne Teitnopa.

Pasnien 9. Hccnietopanmne QyHKIHiH.

Tema 1. OG1uas cxema uccne0BaHUS M MOCTPOeHUS rpadrka GyHKnwy.

Tema 2. Viccnenoranue GyHKIYH ¢ TOMOIIBIO TPOU3BOIHGIX: MOHOTOHHOCT b, 3KCTPEMYMbI
GbyHKIMY; WHTEPBAIEI BBITYKJIOCTH U TOUKH Teperuba rpabuka GyHKIuA.

Tema 3. Haubospinee 1 HauMeHblIiee 3HaYeHue hyHKIuH, TuddepeHnmpyeMoil Ha OTpe3Ke.
Tema 4. Y4acTKH BBITYKJIOCTH W BOTHYTOCTH rpaduka QYyHKI[UU, TOUKH neperuda.

Tema 5. AcuMNTOTHI KPUBOH, UX ONpPENEICHUE U CIIOCOOB! OTHICKAHHUSL.

CEMECTP 2
Pazpes 1. OyHKINY MHOTHX EPEMEHHBIX
Tema 1. O0mue nOHATHSA U TEPMUHOJNOTHS. TONONOrUs B Ruk. iIpenenb ¥ HETIPEPBIBHOCTD.
Tema 2. YacTHble IPOU3BOIHBIE M NONHBIN quddepeHnran GyHKIUM OT TPEX HE3aBUCUMBIX
nepemeHHbIx. JocTaTouHoe ycnoBue quddeperupyeMocTy. [Ipou3BoHast COXHON GyHKIUH.
Tema 3. Jlunun u noBepXxHOCTH YpoBHS. [{loBepxHOCTH B mpocTpancTBe. KacaTenpHast IIIOCKOCTh B
HOPMaJIb K HOBEPXHOCTH.

Tema 4. YacTHble MpoU3BOAHBIE ¥ TH(hEpeHIHalIbl BEICIIMX TOPSIKOB. TeopeMa 0 CMEIIaHHbIX
N POV3BOIHBIX.

Pa3zjen 2. DxcTpeMyMBbl GYHKIUHA.

Tema 1. DxcTpeMyM QYHKIMH ABYX HE3aBUCHUMBIX IEPEMEHHBIX: OIPEICICHAE IKCTPEMYMA;
HEe0OXOIMMOE YCIOBHE CYIIECTBOBAHUS AKCTPEMYMA, JOCTATOYHOE YCIOBHE 3KCTPEMYMA.

Tewma 2. 3amaun Ha YCIOBHBIM 3KCTPEMYM.

Tewma 3. IlpousBoiHas no HanmpaBiIeHUIO. | palueHT, BBHIYUCICHHE IPOU3BOHON 11O HAIIPABIICHHUIO
€ OMOIIEIO IpanuenTa. Hanpasnenue HanOonpnIero BO3pacTaHus GyHKIHHU B TOUKE,

Pa3zpnen 3. HeonpeneneHHplit MHTETpall.

Tema 1. [TousiTus mepBooOpa3HoO# U HeonpeaeneHHoro unrerpaia. CpoicTra onepauuu
HHTETPUPOBAHHS U €€ CBA3b ¢ AU PepeHIupOBaHUEM.

Tema 2. Tabmuiia OCHOBHBIX UHTETPAJIOB.



Tema 3. OcHOBHBIE METOIBI HHTEIDUPOBAHUS: BHECEHHUE 1101 3HAK Nuddepernmana, 3aMeHa
NEPEMEHHOI, HHTETPUPOBAHUE 1O YACTAM.

Pasnen 4. VinrerpupoBaHie pallMOHATBHBIX (YHKIHIA.

Tema 1. Onpenenenve paruoHaIbHOR QYHKIHH, IPABH/IBHOM H HEMPABUILHON PAIIAOHATLHON
apobwu. fipencrasieHne HePaBUIBHOR APOOH B BHIE€ CYMBI MHOTOYWICH2 M ITPaBUIIBHON APOOH.
Tema 2. Teopema 0 pa3noKEHUH MIPABUIBHON APOOH B CYMMY MPOCTEHIINX paliMOHATBHBIX ApoOei.
Tema 3. VinTerpupoBanue NpoCTEHINFX PallMOHAIBHBIX IPOOEH.

Tema 4. ViuTerpupoBaHue BBIPOKEHMIA, COEPKAIIUX KBAIPATHBINA TPEXIJICH.

Tewma 5. VisTerpupoBanvie HeKOTOPHIX MPPALUOHATBHBIX (OYHKIIHA.

Paszaen 5. MirerpupoBaHue TPUTOHOMETPHYECKIX BBIPAKEHHUH.
Tewma 1. MirTerpane Buja J sin mx - cos nxdx; j.sin mx - sin nxdx; Icos mx - cosnxdx, rnem,n.€ Z.

Tewma 2. UHTerpasts! Buaa J.sin” x-cos“xdx,tnem,n,e Z.

Tema 3. WuTerpanisl BUaa {R(sin X,co8x)dx , 71e R — pauuoHajibHast QyHKIKS. Y HUBepCcalbHas

°

TPUTOHOMETPUUECKAsA ITOACTAHOBKA, IIONCTAHOBKA igX = 1. .

Pasznen 6. OnpeneneHHbId HHTETpaT.

Tema 1. Onpenenenne ¥ reOMETPUUECKUI CMBICIT ONIPEICTICHHOTO UHTerpana. VHTerpupyeMele
byHkmz, HeoOXOAUMEBIE U TOCTATOYHBIE YCIIOBHUS HHTETPHPYEMOCTH.

Tema 2. TlepBuuHbie CBOMCTRA ONPEIEIEHHOI0 HHTErpalia (JIMHEHHOCTh, Al IUTUBHOCTD, H3MEHEHHE
HanpaBieHus MHTErpupoBanus). OLeHKa onpeIeeHHOro nHTerpaia. Teopema o CpeiHeM.

Tema 3. ®opmyna Hetotona-Jleitbnuna.

Tema 4. 3amena nepeMeHHON U MHTETPUPOBAHKE 110 YACTIM B ONPEACTICHHOM WHTErpase.

Pazpea 7. IlpunosxeHus uHTErpanos.

Tema 1. Boruncnenue romanei niockux Guryp B 1€KapTOBLIX U HOTSPHBIX KOOPAWHATAX.
Tema 2. Boraucnenue 06veMoB tesi. O6BeM Tena BpaleHus.

Tema 3. Onpenencrre u BEMUCICHUE IJTUHBI TYTH.

Tema 4. [TpunoxxeHue onpeaeneHHOT0 HHTErpaia K 3a7adam QU3HKH.

Pasnen 8. /lubdepesnranbable ypaBHEHHUS IEPBOTO MOPSAKA

Tema 1. OOmue noustus: onpeneneHue nuddepeHIIHaAIBHOIO ypaBHEHUS, MOPS/IKa YPaBHECHHUS,
O0IIEero ¥ 4acTHOTO PEINeHMs], OOIIEro HHTErpaia, HHTErPaIbHBIX KPUBBIX YPAaBHECHHUS. .

Tema 2. OcroOBHBIE THIBI ypaBHEHUH 1-ro mopsaka. HemocpencTBeHHOE MHTETPUPOBAHHE,
pa3iesieHHe TEPEMEHHBIX, OJIHOPOIHBIE YPABHEHNU A, YPABHEHHS! B MOTHBIX U depeHnmanax.

Tema 3. Jivnelinsie nuddepenunanpabie ypasHenus. [loncranoska bepaynm.

Tema 4. 3anaua Koum u Teopema Ko, ee reometpudeckuid cmpici. OcoObie peleHus.

Tema 5. Henonusle fuddepeHnmanbable ypaBHEHUS BHICIIUX TOPSIKOR.

Pasjen 9. Jluneiinble nudpepeHnuaIbHbIe YPaBHEHUS.

Tema 1. JIuneiinbie nuddepeHaTbHble YPABHEHUS BBICIIUX NTOPSAKOB. [loHATHE THHEHHOR
He3aBHCUMOCTH HYHKIMH, onpenenuTess BpoHckoro u dyuiaMesTanbHas CHCTEMa PEIICHUH.
Tema 2. Jlunentusie muddepeHnnanbEbIe ypaBHEHNS; O THOPOIHBIE H HEONHOPOJHBIE. CTPYKTYpa
olmiero pemeHus: HEOTHOPOIHOTO JTHHEHHOTO T PepeHIHanbHOIO yPaBHEHHUS.

Tewa 3. Jlunelinbie ypaBHEHUS C TOCTOSHHBIMU KO3hdunnerTaMu. XapaKTepUCTUYECKOE
ypaBHerue. OONMui NPUHLIUI IOCTPOSHUS OOIIEro perieH s OJHOPOJHOIO ypaBHEHHUS.

Tema 4. MeTo1 TOCTPOCHUS YACTHOTO PEIEHUS HEOJHOPOJIHOIO YPAaBHEHH B ClIyYae ero
CIeIIMAJIbHOW NTPABOY YacTH.



Tema 3. Merton Rapuauyuy IPOU3BONIBHEIX TIOCTOSHHBIX IS TOMCKA PEIEHHAS HEOJHOPOJIHOIO
TUHEHBOTO TUOGHEDSHIHATEHOTO YPaBHEHHUS .

Tema 6. Cucrempr imHeHRBIX TH(HEPEHIMATBHBIX YPABHEHU Y — OCHOBHBIE OHATHS M TEDMUHBIL.
Tema 7. Pemienue npHKIIaIHBIX 3324 ¢ TOMOMIBIO Ha(depeHHaTbHEIX YPaBHEHHH,

Coaepxanne NPAKTHYECKHX 3aHATHI N0 THCHHILIAHE

CEMECTP 1

Paszgen i. Onpenenuremny.

Tema 1. [fpumeps! 1 BeIYUCIEHUE ONPEAETUTENEH BTOPOTo NOPAIKA; TPETHEro NOpsIKa Mo MPaBHITy
Capproca (MeTOZ10M TPEYTONBHUKOB).

Tema 2. Asanu3 CBOMCTB ONPEAEIUTENICH.

Tema 3. Briuncienue onpenenurenet TPEThEr'o U YETBEPTOrO MOPAIKA METOJOM NPUBENCHHUS K
TPEYTOABHOMY BULY, METOIOM MTOHVIKEHUS TTOPSAIKA.

Pa3nes 2. MaTpuyHOE UCUUCIIEHUE.

Tema 1. MaTpuiibl ¥ KeficTBUS HaJl HUIMH.

Tewma 2. IlocTpoenue matpuiibl, 0OpaTHOM K TaHHOM MaTpHIIE.
Tewma 3. Penienne MaTpuyHBIX YpaBHEHHH.

Paznex 3. Cucremsl TuHeHHBX anrebpavdeckix ypaBuenu# (CJIAY).
Tema 1. Pemenne CJIAY meronom Kpamepa.

Tema 2. Pemenne CJIIAY ¢ nomonisio 06paTHON MaTpUIbL.

Tema 3. Pemnenue CJIAY meromom [Maycca.

Paznen 4. BexropHas anrebpa

Tema 1. Onepanuu ¢ BEKTOpamu.

Tema 2. Cxansipaoe Npon3BeeHueE.

Tema 3. BexTopHOE NMpoU3BEaCHUE

Tema 4. CvelnanHoe Npou3BeIeHHE.

Teua 5. TTounoxeHus: BEKTOPHOH ajireOpsl K 3a7ja4aM reOMETPHH.

Pazjen 5. D1eMeHTH aHAIMTHYECKOM TeOMETPHH

Tewma 1. PenieHuie npukiaHbIX 33/1a4 HA OCHOBE MCIIOJIH30BAHUS PA3HBIX THIIOB yPaBHEHKMH
NpsAMOM Ha IUIOCKOCTH.

Tema 2. YpaBHEHHE IIIOCKOCTH B IPOCTPAHCTRE. AHAIN3 B3aUMHOI'O PacIIO I0XEHUS NBYX
IJIOCKOCTEH B IPOCTPAHCTBE.

Tewma 3. TlocTpoeHne ypaBHEHHH PSIMO# B IPOCTPAHCTBE ¥ aHATU3 B3aWMHOTO PACIIO0XEHHS
OPSTMO¥ ¥ TIJIOCKOCTH B MIPOCTPAHCTBE.

Pasznen 6. BBeneHue B MaTeMaTHYECKHAN aHaIu3.
Tema 1. /lelicTBUTEIBHBIE YHCTIA, KOMIUIEKCHBIE YHCJIA U OTIEPAIH Ha/l HUMH.

Tema 2. AHanu3 OCHOBHBIX JIEMEHTAPHBIX (YHKIUK ACHCTBUTEIBHOTO apryMEHTa K IMOCTPOCHHE
UX rpauKoB.

Tema 3. BerauciieHue npeiesioB YUCIOBBIX MOCIEA0BATETBHOCTEH.
Tema 4. Brruucienue npenenos GyHKIME C TOMOIIBIO SKBUBATICHTHIX 3aMEH.

Pasaen 7. [{pousBoanas, TexHuka qudbepeHIiMpoBasys.
Tema 1. Beruucnenue npou3BOJHOM.
Tema 2. ITocTpoeHre yPaBHEHHUS KaCATeIbHOM ¥ YPaBHEHUA HOPMaIH K rpadMKy GyHKIHA.



Tewma 3. luddepennupoBanue clnoxHo# QYHKINH, HEIBHONW QYHKIUY ¥ QYHKIIMIA, 3a1aHHBIX
napaMeTpUYECKUMHU YPABHEHHSIMHU.

Pazjen 8. OcHoBHBIE TEOpEMBI AUDHEPEHITHATEHOTO HCUUCTICHHUS.

Tema 1. [Tpubmmx€nHOE pemeHre HEKOTOPBIX TPAHCLCHACHTHBIX YPaBHEHUH.
Tewma 2. Briuucnenue npenesioB no npasuiry Jlomuras.

Tema 3. Paznoxenue Gynkuuit no popmyne Teitnopa.

Paznes 9. Vccnenoranue QyHKIMiA.

Tema 1. Onpenenenne y9acTKOB Bo3pacTaHus ¥ yObIBaHUS QYyBKUMiA.

Tema 2. BerunciieHUe JTOKATBHBIX 9KCTPEMYMOB.

Tema 3. Onpenenenue y4acTKOB BBITYKJIOCTH M BOTHYTOCTH rpaduka ()YHKIKMH, TOUYEK neperuda.
Tema 4. Haxox1eHUEe aCUMIITOT KPUBOM.

Tema 5. IlpoBeneHue MOJIHOTO UCCNIEIOBAHUS U TIOCTPOCHHE TPaQUKOB GYHKIHMH.

CEMECTP 2
Pazjen 1. OyHKkuuy MHOTHX IEPEMEHHBIX.
Tema 1. Onpenenennie IMHUA YPOBHS (YHKIIHH.
Tema 2. BeraucneHue 9acTHBIX IPON3BOIHBIX.
Tewma 3. Beraucnenue nuddepeHnuanos.
Tema 4. KacarenbHas IJIOCKOCTh K IOBEpXHOCTH. HopMauib K IOBEPXHOCTH.
Paznen 2. DxcrpeMyMbl QyHKIUH.
Tema 1. Beruucienue s3KkCTpeMyMOB ¢.M.1I.
Tema 2. Boruucnenue rpaueHTa, IpOM3BOIHON N0 HANIPABICHHUIO.
Tema 3. Pernienue npyKIIafHbIX 3a4a4 Ha YCIOBHBIM SKCTPEMYM.
Paznea 3. HeonpeneneHHblil HHTErpa.
Tema 1. TabnuuHoe UHTETPUPOBAHHUE.
Tema 2. 3ameHa nepeMeHHON B HEONPeAEIEHHOM UHTETpaie.
Tema 3. MeTo MHTErpUPOBaHMS IO YACTSIM.
Pazpen 4. ViHTerpupoBanue panroHaIbHBIX QYHKIHH.
Tema 1.Pa3noxeHue ¥ HHTETPHPOBAHUE PAITHOHAIBHBIX APOOEH.
Tema 2. rTerprpoBanne uppaliiOHaNbHBIX BHIPAKECHUH.
Pazpnes 5. iHrerpupoBaHue TPUrOHOMETPHYECKUX BhIPAKEHUH.
Tema 1. Ilpumenenne yHuBepcaaIbHOM TPUIOHOMETPUYECKOH TIOICTAHOBKH.
Tema 2. MinTerpupoBanue oOpaTHBIX TPUTOHOMETPHUIECCKHX (DYHKIHI.
Tema 3. [Toabop nmoaxonsinedt 3aMeHB! IEPEMEHHOM TP NOUCKE UHTETPATIOB OT
TPUTOHOMETPUYECKUX BBIPAKEHUIA.
Pa3zpen 6. OnipenenéHubiit UHTETrpall.
Tema 1. Beruucnenue unterpanos ¢ nomometo ¢popmyiisl HeroTona- lefibuuna.
Tema 2. 3amena nepeMeHHON B ONPEICIEHHOM HHTErpajie.
Tema 3. MeTon nHTErpUpOBaHUS 10 YACTSIM B ONPEICTICHHOM UHTETpaie.
Pa3zpnen 7. Ilpunoxenus “HTErpaios.
Tema 1. Brryucrenue miomaaeit miockux Guryp.
Tema 2. BeiuncneHue JUIMHBL QYTH TIOCKOW KPUBOHA.
TeMa 3. Beiuncienue miomanay NOBEPXHOCTH U 00bEMa Tena BpalleHHUs.
Tema 4. [TpunoxeHue ONpeIeeHHOro HHTerpaina K HeKOTOPhIM 3a/1a4aM PU3HKH.
Paznen 8. /luddepennnanbabie ypaBHEHUS TIEPBOrO MOPSIIKA
Tema 1. Pemenue quddepeHnnanbHbIX YPaBHEHUH ¢ pa3AeIAIOIUMHUCS TTEPEMEHHBIMHE.
Tema 2. Penienue oqHOpOHBIX T depeHINaIbHbIX YpaBHEHUH 1-10 nopsiaxa.
Tema 3. Peutenne muHelHbIX quddepeHuaibEble ypaBHEHH 1-T0 MOPsIKaE.
Pasjies 9. Jluneiinsie 1uddepeHnnanbHble ypaBHEHMS
Tema 1. Peienrie muHeHHBIX UG GEPEHIIHATBEHBIX YPABHEHUH BBICIINX ITOPSAIKOB.



Tewva 1. Peinenue nuHEHHBIX qUepeHIHATBHBIX YPABHEH N BBICIINX OPSIKOB.

Tema 2. Pemenne oqHOpOIHOTO IMHEHHOTO MudhepeHHaTEHONO ypaBHEHHs 2-T0 IOpaaKa ¢
NOCTOSHHBIMU KO3 hULIHEeHTaMH.

Tema 3. IocTpoerue o61ero pemeHns He0JHOPOJHOTO JTHHEHHOro U depeHIHATIEHOro

YPaBHEHUS CO CIIECIHAIBHON [IPaBOX YacThIO.

Tema 4. [IpumeHeHve MeTONa BapHalyy MPOU3BOJHHEIX MOCTOSHHBIX ISl pelIeHWs] HEOTHOPOIAHOTO
TUHEHHOTO TP (EPEeHIHATIBHOTO YPABHEHHUS.

5.0BPA30OBATEJIbHBIE TEXHOJIOT'YHA
B ppenomaBaHuM aucHMIUIMHBL  «MaTemartHka»  HCHOJB3YIOTCS  pasHOOOpasHbIE

06pa3013aTeanbIe TCXHOJIOTUM KaK TDPAJUUUOHHBIC, TaK ¥ C MNPUMCHCHHCM AaKTHUBHBIX H
HHTEPAKTHUBHBIX METOIOB 06y‘IeHI/ISI.

AXTUBHBIE B VWHTCPAKTUBHBIC METOEI 06YLIGHI/IXZ
# HWHTCPAKTHUBHBIC JICKIIHHA (HO BCEM TCMaM).

6.0l EHOYHBIE CPEJCTBA UUIA TEKYHIETIO KOHTPOJIAA YCIIEBAEMOCTH,
NPOMEXYTOUYHOM ATTECTAIIMU 1O UTOT'AM OCBOEHUSA TUCHMUILINHBI K
VYEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOW PASOTBI
CTYJAEHTOB

Bonpockl K peHTHHI-KOHTPOJIIO 3HAHUH CTYXCHTOB

Cemectp 1.
Petitunr-xonrpoas Nel
Marpunsr. CroiicTra onepanuit Han MarpanaMu. CucTeMBbl THHEHHBIX YPaBHEHHIA.
IonsTrue BexTopa. KoopauHaTs! BeKTOpa, AIHHA BEKTOPA.

PeiiTunr-KoHTpOIL Ne2
CxansipHOE TIpOU3BE/IEHUE BEKTOPOB, BEKTOPHOE MPOU3BENCHUE, CMEMAHHOE IIPOU3BEACHHE.

Ipsmas nuHUs Ha nuiockocTy. IInockocTs B mpocTpancTre. [Ipsivast B mpocTpaHCTBe.
B3aumHOe pacnoio)keHue NpsMOit U IIIOCKOCTH B IPOCTPAHCTBE.

PeliTunr-konTpoas Ne3

Ipenen gucnoBoit nocienoparenbHOCTH. [Ipenen GyHkuuu.
OcHOBHBIE 3IeMEHTAPHbIE QYHKIUH.

I{pouzBonnas. MiccnenoBanue QyHKIHNA.

Cemecrp 2.
PeiiTuHr-xouTpos Nel
YacTHsle npou3Boanbie d.m.11. [uddepeniman ¢ v 1.
I'panuent. KacarenbHas IOCKOCTh K IOBEPXHOCTH.
xcTpeMymsl $.M.11. Heo0X0aumoe U 10CTaTOYHOE YCIOBUS SKCTPEMYyMaA.

PelfiruHr-KoHTpPOIBL No2

[Teproobpaznasi. HeonpeneneHHbI HHTErpalL.

‘MeTobI FHTErPUPOBAHUS.

Onpenienenne u CBOMCTBA onpereieHHoro uurerpaina. ®opmyna Herorona-Jleibruua.
3aMeHa MepeMEHHON W WHTETPUPOBAHUE T10 YACTSM B ONPENIEIEHHOM HHTErpaie
Briurcienue mwiomianeid ¥ 00beMOB Tell. BhIUuCieHUe JUIMHBI TyTH KPABOH.



Pesirunr-xourposn Ne3

LinddepeniimanbHbie ypaBHEHU 1-T0 OPSIKA.

Jinnenrie middepeHnnanbHble YpaBHEHHS BTOPOTO (TOPSIKa
Heonuoponnsie munednble AubdepeHIHaTbHbIC YPaBHECHAS.

JIK3aMeHAUHOHHBIE BOMPOCKI
Cemectp 1.
Ipenes uncoBO# MOCIIEI0BATEIIEHOCTH.
[lpenen dyuxuuu. HenpepbBHOCTS.
IIponsBo inas.
MOHOTOHHOCTS OYHKIHMH. IKCTPEMYMBI.
VyacTky BEIOVKIIOCTH ¥ BOTHYTOCTH, TOYKH nieperuda.
ACHUMIITOTHI, ¥X ONIPEIETICHUE U CTIOCOOBI OTHICKAHUS.
CucreMbl IMHEUHBIX YPaBHEHUN.
Onpenennrer.
Marpunsi. CBoMCTBa onepanuii HaJl MaTpULIaMH.
Bexropnas anrebpa B IpocTpaHCTBe R’
Cxansproe npousBegeHue. BekTopHOoe npousseaeHue. CMeIaHHOe MPON3BEEHYE.
IMpamas nunksg Ba mockocTy. IlnockocTs B mpoctpancTBe. [IpsiMas B mpocTpaHCcTBe.
Cemecrp 2.
YacTtHble 11pou3BoiHbIe U Huddepenman ¢.v.m.
I'panuent. KacatenbHasi IIIOCKOCTH K MTOBEPXHOCTH.
OKCTpeMyMEBI QYHKIMH OT JIBYX NIEPEMEHHBIX.
[leprooGpaznas. HeompenenenHslit uHTErpay. MeTonbl HHTETPUPOBaHUS.
Onpenenenue onpeneneHHOro uurerpata. ®opmyna Herorona-/lelibanna.
3aMeHa IepeMEeHHON M UHTErPUPOBAHME 10 YACTSIM B ONPEIEIEHHOM HHTErpasie
Brruucnenne miomane #u o0beMOB Teji. BBMUCICHUE ITHHBL YTH.
Jiubdepennuansable ypaBHeHHS 1-ro mopsiaka.
Jinreinrie nuddepeHnUaTbHEIE YPaBHEHUS.
Merton Bapuanuy NOCTOSHHBIX.

3ananus paa CPC
Cemectp 1.
Yucnosag cucreMa.

N e

Yucno e.

Teopema Beepurpacca.

Dopmyna Teinopa.

ArnreOpa MaTpuL.

Jlune#HOe IPOCTPAHCTBO.

Kpusble BTOporo nopsaka: 37uMnc, runepoona, napadoa.

8. YpaBHeHMs U rpadUKy KPUBBIX B IOJIIPHBIX KOOPIMHATAX.
Cemectp 2

JluBepreHuus, poTop, LUPKYJISALHSI BEKTOPHOTO MOJS.

[ToBepXHOCTH BTOPOTO MOPSIKA.

MeTtoa HaMMEHBIINX KBaJPaToB.

YpaBHeHUS ¥ rpaUKy KPUBBIX B MOJSPHBIX KOOPJIMHATAX.

CucTeMsl JIMHERHBIX TH(QPEepeHIMaTbHBIX YPABHEHUM.

®DoH OIEHOYHBIX CPENACTB IS TPOBEACHWS ATTeCTalUy YPOBHA CHOPMHPOB2HHOCTH
KOMTIETEHIIUH 00yJaromuXcs 1o JUCUUTUTHHE 0QOPMIISETCs! OTACTbHBIM JOKYMEHTOM.
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7.YYEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHUE
AUCHUIIIMHBI

7.1. Keuroo6ecneueHHOCTE

HammeHnoBanue nuTeparypsi: aBTop,
Ha3BaAHKE, BUJ{ U3TaHUS,
U3ATENBCTBO

lop u3nanng

: KHHUI'OOBECIIEYEHHOCTb

Konu4ecTBo 3K3eMILIADOR
u3nanui B 6ubnuorexe Bal'yY B

Hanwugue B 21eKTPOHHOM
6ubnuorexe Bal'Y

cootBercTeur ¢ ®I'OC BO
j 2 3 4
OcHoBHas nureparypa

1. Beiciiast MaTeMaTyKa B * 2011 | - http://www.studentlibrary.
HpHMEPAX U 337139ax | ’ ru/book/
[OnexTponnsiit pecypce] :
yaebHoe nocobue /uig By30B. B
31.:T.2/B.J. YepHeuko. - 2-
e 3., nepepad. u gom. - CII6.
: [lonwrexanxka, 201 1.
ISBN97857325098611
1. Kypc anre6psr. 2011 http://www .studentlibrary.
[Onexrponnsiit pecypc] / ru/book/
Bunbepr 3.5. - Hosoe ISBN9785940576853.htm
H3JlaHKe, nepepad. u goi. - M.: ]
MIIHMO, 2011
ISBN9785940576853
2. O6BIKHOBEHHBIE 2015 http://www.studentlibrary.
muddepeHiHaibHbIE rw/book/
ypaBHeHWS. Teopust ¢ ISBN9785976521971.htm
IPHIOKEHHUS [ DIeKTPOHHBIH I

pecypc] : yueb. nocodue / B.B.
Hy6posckuii, C.U. Kaguyenko -
M. : ®JIMHTA, 2015.
ISBN9785976521971

|
1

JloronHuATe IbHAS JIUTEpaTypa

1.UncneHHbie METOABI 2015 http://www.studentlibrary.
[QnexTponnsiit pecype] : yueb. ru/book/
nocobue / E.B. Kapmanoga. - ISBN9785976523036.htm
2-e u31., cTep. - M. : 1

@®JIUHTA, 2015

ISBN9785976523036.

2. Beicimas marematuka B 2011 http://www.studentlibrary.
IpUMepax ¥ 3a/1a4ax ru/book/
[OnexTponHkIi pecypce] : ISBN97857325098611.ht
yueOHoe nocobue uist By30B. B ml

3T.:T.1/B.JI. Yepnenko. - 2-
e u3l., nepepad. u non. - CII6.
: ITomurexnuka, 2011.
ISBN97857325098611




7.2. Mlepuoanyeckne H3NaHUA
. Ycnexu MareMaTH4eCKHX Hayk, xypHain PAH (koprnyce 3, aya. 414)
7.3. UnTepHET-pecypehi

hitp://window.edu.iu/
http://www.exponenta.ru/
http://allmath.comy/
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8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUWE JTUCHUAITIMHbLI

in9  peanwzalM¥  MAHHOM [IHCUMIUIMHBI MMEIOTCH CHEHUAIbHBIE IIOMEIIEHUS JUIA
MPOBENSHYST 3aHATUH JIEKIIMOHHOTO THMA, 3aHATHH INPAKTHYECKOro THIIA, TIPYIIOBBIX H
WHIVBRKYATHHBIX KOHCYJNbTAIIUN, TEKYINero KOHTPOJS W MPOMEXYTOYHOM aTrTecTalldd, a TaKXKe
MIOMENICHAN /ISl CaMOCTOSTENbHON paboThL. JIEKIMU MPOBOAATCS B MyIbTUMEIUMHON ayTUTOPHH
I'-5. Ilpakruyeckue paboTeI MPOBOASTCS B MynbTHMeIuiHONW naboparopuu 230-3. Jlns
CaMOCTOSTETEHOW paboThl HCIONB3YIOTCS ToMeenus oudbmorexku Bal'yY

IlepedeHb UCIONB3YEMOr0 JIMIEH3MOHHOT0 IPOTPAaMMHOr0 00eCIIeYeH :
Microsoft Excel
Magple

ook

N
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Pabouyio niporpammy coctasmia fou. Kyp6sixo .0,

4 (nozmncx:)

PerensenT (nipeicraBuTens pabotonareris):
3aMm. Jiupextopa rio pazsutnio Q00 «banancy Koxun A.B. /a /

(BOHHP&)B)
Tporpamma paccmoTpeHa u oxobpena Ha 3aceanuu kahenpsl PAull
Iporoxorn No 1_* __or ﬂMﬁroﬁa j 2
3apenyromuil kagpeapoit bypkos B. /i

(noamuce)

Pabouas mporpamMma pacCMOTPeHa W 0J00peHa Ha 3acelaHuM Y4eOHO-METOJUYECKOH KOMHCCHH
nanpagjerns 13.03.02 «3nekTpo3HepreTuka 4 3NeKTPOTEXHUKA»

Tporokon N/ or 0%. 08 49 roma B
Tlpencenarens KOMUCCHU: 3aBeyommi kadeaport baganas H.I1. W

) %
(roamuce)



JIMCT HEPEYTBEPXK/JIEHUA
PABOYEN MPOTPAMMBI JIACIATLINHBI

Pabouas nporpamMma ono0pena Ha 20 2.8 /&/ vietusiit rox

Iporokon 3acenanus kapeapei Ne o/ ot G Zdona
3aseayromuii kageapoi
77

Pabougas nporpamma ofobpeHaHa | y4eOHBIN roj
[porokorn 2acenanus xapenpst Ne ot roja
3arenyromui kadenpoit

Pa6ouas mporpamma onobpena Ha yaeOHBIN roj
IlpoTokoun 3acenanust kageapsr Ne oT roaa
3aBenyrommuit kKadeapoi




JIMCT PETUCTPALIMU WU3MEHEHU I
8 pabouyo NMPOrpamMMy JTUCLIMILTHHBL
MATEMATHUKA
00pa30BaTeNIbHON NMPOrpaMMbl HAaNPaBlEHUA TICATOTOBKHA
13.03.02 «OnexkTpo3HepreTiKa u 3JeKTPOTEXHHKA (OaKanaBpuar)
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