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Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. MunbdaHoB A.K. kadenpa MooenpoBaHus
9KONOrMYeCcKmnx CUCTeM oTaeneHune akonoruu , artur.gilfanov@kpfu.ru ; 3asenyrowmii kKacenpon, a.H.
(npodbeccop) 3apunos W.X. kadenpa MoaennpoBaHns 9KONOrMYECKNX CUCTEM OTAENEHNE 9KONOrnK
, Shamil.Zaripov@kpfu.ru ; poueHT, K.H. (noueHT) KoctepuHa E.A. kathenpa MmogenmposaHms
9KONOrn4yeckmnx cucTem otaeneHne akonorum , Ekaterina.Kosterina@kpfu.ru ; acCMCTeHT, K.H.
HwukoHeHkoBa T.B. kadpenpa mogennpoBaHns aK0N0rmM4ecknx CUCTEM OTAENEHMNE SKONOTUN |,
Tatjna.Nikonenkova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

npnobpeTteHne 6a30BbIx 3HAHMI B 06nacTy coyHOaMeHTanbHbIX pa3aenoB MateMaTunky B o6beme,
HeobXxoOMMOM s BNaAeHNs MaTeMaTUYeCcKM annapatoM 3KONOrn4eckmx Hayk, ans o6pabotkm
NHgPOPMALIMK 1 aHanM3a AaHHbIX MO 9KOMOrMKn 1 NPUPOAONO0SIb30BaHNIO.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.7 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBaTtenbHoit nporpamMmbl 05.03.06 Skonorns 1 NPUPOLAONONbL30BaHNE N OTHOCUTCS K 6a30BOA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3, 4 ceMecTpbl.

JucumnnuHa oTHocKTCS K 061wenpoddeccroHanbHbIM OUCUMMIMHAM (MaTeMaTUYeCcKuii
€eCTeCTBeHHOHayu4HbI unkn) b2.b.1. [1ns ee 0CBOEHUS HYXHbl 3HaHUS MO MaTtematuke,
npnobpeTeHHble B 06WweobpasoBaTenbHOl WKone. 3HaHNUs, NONTy4YEHHbIE NPU N3YYEHUN AAHHON
OMCLUMNANHBI, HEOOXOAUMbI A/11 OCBOEHMS AUCUMNIMH "[LONONHMTENbHbIE FNaBbl MateMaTukn',
"Obwas Teopusi cuctem", "Moaenn n oLeHKN 1 NPOrHo3a 3arpsa3HeHns Bo3ayLWHO 1 BOAHON cpen”,
"lMepeHoc BO3OyWHbIX 1 BOAHbIX 3ArpPA3HEHNIA 1 BbIMUCIIUTENbHbBIV aKcnepumeHT". JucumnnuHa
ocBauBaeTcd Ha 1 Kypce B 1 n 2 cemecTtpax.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCA crneaylowme KOMNeTeHUNn:

Lincpp komnereHuyu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu
OK-7
(0bLweKynbTypHbIE CNOCOBHOCTBIO K CaMOOpPraHM3aunyM 1 camoobpasoBaHmio
KoMneTeHuunn)
OK-7
(0blWeKyNbTypHbIE CMoOCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOoMreTeHuun)
BnageHnem 6a3oBbiMM 3HAHNSIMK B 06n1acT coyHaaMeHTabHbIX
OlK-1 pasnenoB MatemMaTky B 06beme, HE06X0AMMOM AJ15 BNafeHNs
(npodheccunoHanbHble MaTemMaTM4ecKnM annapatoM 3KOOrM4Yecknx Hayk, 06paboTkm
KOMNEeTeHLMM) NHbopMaLuumn 1 aHannaa gaHHbIX N0 9KONOrUmn U
NpYPOOONONb30BaHMIO
BnageHnem 6a3oBbiMM 3HAHUSMK B 06nacT oyHaaMeHTaNbHbIX
OlK-1 pas3nenoB MateMatukin B 06beme, He0bX0AMMOM AN15 BNaAeHUs
(npodhbeccuoHanbHbie MaTemMaTUYecK1M annapaTtoM 3KOMOrnM4eckmx Hayk, 06paboTkm
KOMMNeTeHU M) NMHbopMaLUmn 1 aHannaa AaHHbIX N0 9KONOrumn un
NPVPOAONONb30BAHNIO
obnapatb 6a30BbIMM 3HAHMAMM B 06NaCTV OYHAAMEHTaNIbHbIX
MK-7 pasnenoB MatemMaTkyi B 06beme, HE06X0AMMOM 415 BNafeHNs
(npochbeccunoHanbHbIe MaTeMaTMyecKum annapatom 9KOMOrMYEeCcKux Hayk, ans
KOMNEeTeHL M) 06paboTkn nHbopMaL MM 1 aHannaa AaHHbIX Mo 9KONOrnn 1
NpVMPOOONONb30BaHMIO
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Mporpamma omcuunnmHel "Matematuka"; 05.03.06 Skonorus u NpUpPoAoNoNb30BaHne; OOUEHT, K.H. funbdaHos A.K. , 3aBegytownin
kadpenpoit, o.H. (npogeccop) 3apvnos W.X. , noueHT, K.H. (noueHT) KoctepuHa E.A. , accucteHT, K.H. HukoHeHkosa T.B.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

OCHOBbI TEOPUN COYHKUWIA, AndpdpepeHUnanbHOro 1 UHTErpanbHOro0 NCHNCIEHUS, NMMHENHO
anredpbl, aHANUTNYECKO reoMeTpun

2. DONTXEH yMeTb:

rPaMOTHO MPUMEHATb annapar Teopun PYHKUMIA, audpdpepeHunanbHoro U MHTerpanbHoro
NCYNCNEHUNS, NNHENHON anrebpbl, aHANNTUYECKO rEOMETPUMN B MPAKTUYECKUX LIENSX

3. OONXEeH BnageTb:
3HaHMSAMK, NPUEMaMN 1 HaBblkamMn B 06NacTy MateMaTukin A5 peleHnst KOHKPETHbIX 3aaad
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHATb OCHOBbI TEOPUN QOYHKUMIA, AndpdpepeHunanbHoro n MHTerpanbHOro UCHUCNeHms,
NMHENHON anrebpbl, aHANNTNYECKON reoMeTpumn

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKoCTb aucumnnanHbl coctaensieT 10 3aveTHbix(ble) eanHuL(bl) 360 yaca(os).

dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHDBI 3a4eT B 1 ceMecTpe; 9K3aMeH BO 2 CeMeCTpe; 3a4eT
B 3 CEMeCTpe; aK3aMeH B 4 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckuu nNnaH AuCUMNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
N ,D,Vllt\:IILI,VII'IHVIHbI/ CemecTp cz::gg?:a nux T?gﬂgg:;)ocm TngI/(Lé.l.:Ti SFEPMH
oayns Nex ““I'IpaKmqecmeHa6opaTopr|e
L 3aHATUA paborbl

Tema 1. AHanuTtnyeckas

1. [reomeTpus 1 1-6 6 10 0
Tema 2. lNpenen i

2. cbyHKLIAN 1 7-10 4 10 0
Tema 3. NpounssogHas i

3. cbyHKLIN 1 11-18 8 16 0
Tema 4.

4. [MpomexyTto4yHas cpopma| 1 10 0 0 0
KOHTpOns
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Mporpamma omcuunnmHel "Matematuka"; 05.03.06 Skonorus u NpUpPoAoNoNb30BaHne; OOUEHT, K.H. funbdaHos A.K. , 3aBegytownin
kadpenpoit, o.H. (npogeccop) 3apvnos W.X. , noueHT, K.H. (noueHT) KoctepuHa E.A. , accucteHT, K.H. HukoHeHkosa T.B.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N .D.VII(\:,ILI.VIHHVIHbI/ CemecTtp czzggr:a ™ T?g ﬁgg:)l(()ocm TeK‘.’(L::Tiﬁgprl
oayns Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 5.
HeonpeneneHHbiii n i
5. ONpeneneHHbIl 2 11-12 | 10 10 0
WHTerpan
Tema 6. Onpenenntenu i
6. W MaTprLbI 2 11-12 2 10 0
Tema 7. Cucrtemol
£ NNHENHbIX YpaBHEeHWI 2 13-14 2 8 0
Tema 8. BektopHas i
8. anre6pa 2 15-16 2 2 0
Tema 9. NItorosas
9. doopma KOHTpons 2 0 0 0
Tema 10.
AHannTtunyeckas
1O're0MeTpva 3 1-6 6 10 0
NpOCTpaHCTBE
Tema 11. ®yHKUMK
HECKOJTbKNX
nepeMeHHbIX. HacTHble i
11'np0|/|3|30,qu|e MeTton 3 7115 4 10 0
HaWMeHbLMX KBAOpaToB
Tema 12. Yucnosble 1
12.|cTeneHHble pagbl. Psag 3 11-18 8 16 0
Tennopa
Tema 14.
14.|dndpdpepeHumanbHblie 4 1-16 16 20 0
ypaBHeHUs
Tema 18. Itoroeas
18. doopma KOHTpons 4 0 0 0
Tema . NToroeas 1 0 0 0 3auer
doopma KOHTpons
Tema . Itoroeas Ok3ameH
doopMa KOHTpOns 2 0 0 0
Tema . torosas 3aver
doopMa KOHTpoOns 3 0 0 0
Tema . NToroeas OK3ameH
doopma KOHTpons 4 0 0 0
Ntoro 68 122 0
4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. AHanuTU4Yeckasi reomeTpms
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):
PerncrpaumnoHHblii Homep 232817 3;?{%}‘??%1:{1;%2
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Mporpamma omcuunnmHel "Matematuka"; 05.03.06 Skonorus u NpUpPoAoNoNb30BaHne; OOUEHT, K.H. funbdaHos A.K. , 3aBegytownin
kadpenpoit, o.H. (npogeccop) 3apvnos W.X. , noueHT, K.H. (noueHT) KoctepuHa E.A. , accucteHT, K.H. HukoHeHkosa T.B.

Nekumsa 1. NpamoyronbHas cuctemMa KoopamHaT Ha NnockocTn. OCHOBHbIE NOHATUSA. KoopanHaThl
TOYKM Ha nnockocTu. [lekapToBa cuctema koopamHat. Abcuuncca, opavHarta. KsagpaHTbl.
Panouyc-BekTop TO4KkM Ha NnockocTu. [NonspHble koopanHatbl. CBA3b MeX Ay NONSPHbIMU U1
NpsIMOYronbHbIMK KoopanHatamu. MNpeobpas3oBaHne NpsiMOyrofibHOM CUCTEMbI KOOPAMHAT.
[MapannenbHblin NnepeHoc. [10BOPOT cUCTEeMbl KoopanHAT. PaccTosHne Mexay ABYMS TOYKaMu Ha
nnockoctu. [leneHve oTpeska B JaHHOM OTHoWweHuW. [nowanb TpeyronbHuka. Jlekumns 2.
YpasHeHue nuHun. MHoxecTsa. [prMepbl MHOXeCTB. PaBeHCTBO OBYX MHOXeCTB. [lycToe
MHOXecTBO. MNoHATMe noaMHoXecTBa. Onepaunn HaL MHOXecTBaMu: 06 beanHeHe, nepeceyeHne,
pasHOCTb. JIMHMSA, KaKk MHOXECTBO ToYeK. YpaBHEHE NUHUM Ha NIOCKOCTU. [locTpoeHre nuHumM no
ee ypaBHeHuo. Anrebpanyeckue nuHun. JlnHum nepeoro nopsaka. JlInHim BToporo nopsiaka.
[MpsiMas nuHug. YpaBHeHMEe NPSMON C YrnoBbiM KOSGMOULMEHTOM. HavyasnbHbI OTPE30K, YrioBow
KoadppuumeHT. ObLiee ypaBHeHME NpsiMOl, anrebpanyeckoe ypaBHEHNE NepBoro nopsiaka. Yron
MeXay OBYMS NpsMbiMW. YCnoBue napannenbHOCTN NpsaMbIX. YCnosue neprneHankynspHoCTu
npsiMbIX. YpaBHEHNE NPSIMON, NPOXOASLWER Yepes TOYKY B aHHOM HanpasneHun. YpaBHeHne
NpPSMON, NPOXoslen Yyepes ABe AaHHble TOYKW. YpaBHEeHUe NpsaMor B OTpeskax Ha ocax. Toyka
nepeceyeHns OByx npsambix. HopManbHoe ypaBHeHWe npsMoii. PaccTosiHie OT TOYKM 00 NPSIMONA.
Nekumsa 3. IlnHnm BTOporo nopsiaka. OCHOBHble NOHATMSA. OKPYXHOCTb. HopManbHoe ypaBHeHue
OKpY>XHOCTW. LleHTpanbHble KpuBble BTOPOro nopaaka. dnnunc. KaHoHn4eckoe ypaBHeHMe annunca.
dokyc 1 ocn annunca. AkcueHTpucutet. Mvnepbona. KaHoHMyeckoe ypaBHeHue runepbonbl. Pokyc
n ocu runepbonbl. AcUMNTOThl rMnepbonbl. HeueHTpanbHble KpyBble BTOPOro nopsiaka. Mapabona.
dokyc 1 ampekTpuca.

npaktnyeckoe 3aHsitne (10 yaca(os)):

1. KoopamHatbl TOYKM HA NNockocTu. PacctosiHne mexay osyms Todkamu. IleneHvne otpeska B
NaHHOM OTHoweHuu. MNMnowanb TpeyronbHUKa. 2. YpaBHeHne NpsmMon: C YrioBbiIM KOSPULUNEHTOM,
obuee, B oTpe3kax Ha ocsix. 3. Yron mexay OByMsi NPsSIMbIMUA. YpaBHEHUE NyyKa NpsiMblX,
NPOXO4AWNX Yeped OaHHYO TOYKY. YpaBHEeHUe NpsMon Yyepes ABe TOYKU. Toyka nepeceveHms
npsMblX. HopManbHoe ypaBHeHMe NpsaMon. PaccTtosHne oT To4kM A0 Npsamon. 4. OKPYXHOCTb.
Annunc. 5. M'vnepbona. Mapabona.

Tewma 2. Npenen coyHKLUUMU
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

Nexumsa 4. dyHKUMSA. [1OCTOSHHBIE U NEePeEMEHHbIE BENNYUHBI. [ToHATNE dOyHKUMW. APryMEHT nnm
He3aBucumMas nepemeHHas. PyHkums nnm 3asucumas nepemeHHas. Obnactb onpeneneHns
doyHKUMK. VIHTepBan, oTpesok. ['paduk doyHkumK. [MpocTenumne yHKUMOHANbHbIE 3aBUCUMOCTH:
npsiMas oyHKLMOHaNbHas 3aBUCUMOCTb, obpaTHas oyHKLMOHANbHAas 3aBUCUMOCTb, NTMHEHAs
3aBUCUMOCTb, KBafpaTMyHas 3aBNCMMOCTb, CUHYCOMaanbHas 3aBncnuMocTb. Cnocobbl 3aaaHms
OYHKLLMN: aHANUTUYECKMIA, TabnnyHbIi, rpadgouyecknii. NMoHaTUe HESBHOW GOyHKUMK. [oHATME
obpatHoi goyHKLMK. Knaccudpukaums goyHKLUMM 0HOW nepeMeHHoi. Llenas paunoHanbHas
pyHKkums. NpobHas paumoHanbHas yHKUMS. MppaunoHanbHas qoyHKUMS. TpaHCLeHAeHTHAs
doyHKkums. Nlekuusa 5. MNpegen doyHkummn. enicTeutenbHble yucna. HYucnosas ocb. Moaynb yncna.
Csoinctea moayns yucna. NoHatne okpectHocTn Touku. Npenen doyHkuum B Touke. O4HOCTOPOHHME
npenensl. Yacnoeas nocnegosartenbHOCTb. [1pegen 4yucnosom nocnenosarenbHOCTU. beckoHeyHo
Manble goyHKUMKN. BeckoHeuHo 6onbwne coyHKLMN. OCHOBHbIE TEOPEMbI 0 BECKOHEYHO ManbIX.
OcHoBHble TeopeMbl 0 Nnpeaenax. Cymma npegenos. NponsseneHne npenenos. MNpenen oTHoWeHUs
sin x/x npu x->0. Yucno e. NoHATUE 0 HaTypanbHbIX norapugmax.

npaktnyeckoe 3aHsitne (10 4aca(os)):

6. dneMeHTapHble PyHKUUK. ['padonkn OCHOBHbIX 3NeMeHTapHbIX (PYHKLNA 1 X CBONCTBA. 7.
WHTepnonuposaHune coyHKUMA. JInHenHas nHtepnonsuns. dopmyna kBagpaTtn4Horo
nHTepnonuposaHus. 8. [Npegensl nocnegoBaTenbHOCTU U PYHKUUKW. BeCKoHeYHO Manbie 1
6eckoHeyvHo bonblme. Ceorictea npenenos. 9. MNpenen oTHoweHns Sin x/x npu x->0. PackpbiTne
HeonpeLneneHHOCTEN.

Tewma 3. NpounssoaHas chyHKLUU
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):
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Mporpamma omcuunnmHel "Matematuka"; 05.03.06 Skonorus u NpUpPoAoNoNb30BaHne; OOUEHT, K.H. funbdaHos A.K. , 3aBegytownin
kadpenpoit, o.H. (npogeccop) 3apvnos W.X. , noueHT, K.H. (noueHT) KoctepuHa E.A. , accucteHT, K.H. HukoHeHkosa T.B.

INexuns 6.HenpepbIBHOCTb doyHKUMW. [TOHATUE NpUpaLLEeHNs NepeMeHHON BeNnyuHbl. [pupaleHue
doyHKUMKN. HenpepblBHOCTb (PYHKUMM B TOYKE. HenpepblBHOCTb OYHKLMN HA JAHHOM MHOXECTBE.
HenpepblBHOCTb OCHOBHbIX 9f1IEMEHTaPHbIX OYHKLMIA. OCHOBHbIE TEOPEMbI O HEMPEPbIBHbIX
doyHkumax. Cymma, nponsseneHne, oeneHne HenpepblBHbIX OYHKLUMA. Toyka paspblBa.
Knaccudpmkauns tovek paspbiea. Jlekums 7. lNponssogHas oyHKLMK. 3anada o0 KacaTenbHON.
3anava 0 ckopocTu AuxeHns Todkn. Obwee onpeaeneHne NpPomM3BoaHoN. FeoMeTpuyeckoe
3Ha4yeHue NpomsBogHon. Prsnyeckoe 3Ha4eHne NPona3soaHoN. OCHOBHblE TEOPEMbI O
NPOn3BOAHbIX. [1POM3BOAHbIE OT HEKOTOPbLIX MPOCTENWMX PYHKUNIA. [TponssogHas cTeneHHom
doyHkumK. MMponssoaHas ot sin X 1 cos X. OCHOBHblE Npasuna anggoepeHUnpoBaHns OyHKLUNA.
MpounaBoaHas CyMMbl, Npon3eeneHus, opodu. Jlekumst 8. NMponssogHas CNOXHON PyHKLMK.
MponsBofHas CnoxHo doyHkumK. MponssoaHas obpatHoi coyHKUMK. [pon3BoaHas HESIBHOW
doyHkuun. MNponseogHas norapnpmmyeckon pyHkumm. [NponssoanHas nokasaTenbHON OYHKLNN.
Mpon3BoaHble 06paTHbIX TPUFOHOMETPUYECKNX CRYHKLMIA. Tabnuua npom3BoaHbIX 9NEMEHTaPHbIX
doyHKUMA. MNoHATME 0 NPON3BOAHbIX BbICWKX NOPSAAKOB. Jlekuns 9. NprMeHeHne Npon3BoaHONA.
BospacTtaHue un ybbiBaHMe OyHKLUMM OOHOM nepeMeHHoi. [MoHsTue o npasune JNlonutans. dopmyna
Tennopa ons MHorouneHa. ®opmyna Tennopa ona doyHkumun. MiccnepnosaHne qoyHKUMIA C MOMOLLbIO
Npoun3BoaHbIX. BospacTaHne n ybbiBaHMe OYHKUMIA. DKCTPEMYM (OYHKLIMN OLHOW NEPEMEHHONA.
JloctaTo4Hble ycrnoeus akcTpemMyma doyHKUMn. Makcnmym n MUHUMYM QOYHKLMIA. BbinyknocTtb u
BOrHYTOCTb rpadovika doyHkuUmid. Touka nepernba. [octaToyHble yCNOBUS BbIMyKNOCTb Y BOFHYTOCTM
rpadovika pyHKUMA. ACMMNTOTbI (PYHKLMIA. [ToCTpoeHme rpadpukos PyHKLMK.

npaktnyeckoe 3aHsitne (16 4aca(os)):

10. MpouseoaHble anrebpanyecknx qyHkumii 11. NMpon3BoaHbIE TPUFOHOMETPUYECKMX CPYHKUNIA 12.
[MponssooHas cnoxHom pyHkummn. NponssBoaHbie NorapuMmyYeckmx 1 nokasarenbHbIX QOYHKLNNA.
13. MpounaBoaHbie 06paTHLIX TPUFOHOMETPUYECKMX PyHKUMIA. 14. Mpon3BOaHbIE BbICWINX MNOPSAKOB.
[MponssooHas HesBHOW pyHKumK. OudodbepeHuman oyHkumm 15. PackpbiTue HeonpeneneHHoCTen.
Mpaewno Nonutans. 16. BospactaHue v ybbiBaHne goyHKUMN. MakcuMyM n MUHUMYM. 17.
BbinyknocTb 1 BOrHyTOCTb CPyHKUMW. To4kn nepernba. NocTpoeHne goyHKLMiA

Tewma 4. NpomexyTouyHasi hopma KOHTpONS
Tema 5. HeonpepneneHHbIN N onpeneneHHbIW UHTerpan
neKkuunoHHoe 3aHsitne (10 4aca(os)):

Nekums 10. OudpdpepeHunan. MNoHatre o anddepeHumane yHkumm. Ceasb anddepeHumnana
OYHKLMN C NPON3BOAHON. ["'eoMeTpuyeckuin cmbicn guddepeHunana. drsnyeckoe 3HavyeHne
anggepeHumana. NpubnnxeHHoe BblYMCnEHE NpupalleHns doyHkuun. CBoincTBa
anggepeHumana. Tabnuua oudodgoepeHumanos yHkuMiA. JudodpepeHumansl BbICWNX MOPSOKOB.
Nekums 11. HeonpepneneHHbin nHterpan. MNepsoobpasHas doyHkums. MNoHATUE HeonpeaeneHHoro
nHterpana. OCHOBHbIE CBOWCTBA HEOMPEOENEHHOrO MHTEerpana. Tabnuua OCHOBHbIX
HeonpeneneHHblXx uHTerpanos. OCHOBHbIE METObI UHTErpUpoBaHms. Meton pasnoxeHus. Metoq
noAcTaHoBKKU. MeTon MHTErpupoBaHns no 4acTam. ViHTerpuposaHmne paumoHanbHbiX 4po6er.
WHTerpupoBaHue TpuroHoMeTpudeckmnx oyHkumia. Jlekumsa 12. OnpegneneHHblin uHterpan. NoHsatme
006 onpeneneHHOM nHTerpane. BepxHuii n HUXHun npenensl. @opmyna HotoToHa-J1elibHuua.
["eomeTpuyecknii cMbicn onpeneneHHoro nHrerpana. OCHOBHbIE CBOMCTBA ONpeaeneHHOro
nHTerpana. Metoabl BblMUCNEHNSA onpeaeneHHoro nHterpana. OnpeneneHHbIn MHTerpan kak
npenen nHTerpanbHoin cymmel. Jlekumsa 13. MeTtoabl NpnbnnXeHHOro BbIYMCNEHNS ONpeaeneHHbIX
nHTerpanos. MNoHaTNe 0 NPUBAMXEHHOM BbIYMCIEHNN ONPELENEHHbIX nHTerpanos. dopmyna
npsMoyronbHUKoB. Popmyna Tpaneumin. dopmyna Cumncona. Jlekums 14. MpunoxeHus
onpeneneHHoro nHTerpana. BolumcneHne nnowann. Beluncnenve onuHbl gyru. Beluncnenne obbema
Tena spatieHums.

npakTunyeckoe 3aHsitne (10 yaca(os)):

18. HeonpeneneHHbin nHterpan. HTerpmposaHune pasnoxeHueM. VIHTerpuposaHme noacTtaHOBKOM
1 HenocpeacTBeHHO. 19. MHTerpanbl ¢ KBaApaTtuU4HbIM 3HAMEHATENEM 1 paaukanom KBagpaTuyHoOro
3HameHarens. MiHterpmposaHue no vactam. 20. iHTerpnposaHue TpUroHOMETPUYECKNX (PYHKLMIA.
WHTerprpoBaHne paumnoHanbHbIx anredbpanyecknx qyHkumin. 21. BoluncneHne onpeneneHHoro
nHTerpana. Bolumcnenne nnowagnen, obbema Tena BpaweHms 1 4nvHel gyrin. 22. dopmyna Tpaneumi
n coopmyna CnmMncoHa.

Tema 6. Onpenenutenu n MaTpuubl

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Nekumsa 15. Onpepenutenn. OcHoBHbIE NoHATMSA. CBOCTBa onpeaenutenen. MuHop,
anrebpavnyeckoe nononHeHne. Cnocobbl BoldncneHust onpeaenutenein. Matpuubl. OCHOBHbIE
noHaTNS. KBagpaTtHag, avaroHanbHas, eamHudHas matpuubl. Onepaunn Han Matpyuamu:
CNOXEHWE, YMHOXEHME Ha YACN0. DneMeHTapHble NnpeobpasoBaHus Matpuu,. MNponaseaeHne
matpuu. HeBblpoxaeHHas matpuua. ObpatHas maTpuua. PaHr maTpurubl. XapakTepructuieckoe
ypaBHeHue. CoBCTBEHHOE YMCNO N COBCTBEHHbI BEKTOP.

npaktnyeckoe 3aHsitne (10 yaca(os)):

23. BbliucneHve onpenenutenein. BoinonHeHne onepaunin Hag matpulamu.
Tema 7. CucteMbl NMHEWHbIX ypaBHEHUN

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Nekumsa 16. Cuctembl NUHENHbIX ypaBHeHM. OgHOpoaHas cucTema NUHenHbIX ypaBHeHun. Meton
Kpamepa peleHuns cuctembl nuHenHbIX ypaBHeHuin. Meton ["aycca.

npakTnyeckoe 3aHsitne (8 4aca(os)):

24. PeweHune cucteMbl NMMHENHbIX ypaBHeHUA MeTonoM Kpamepa n metonos [Maycca.

Tema 8. BektopHas anrebpa

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Nekumsa 17. Ckangapbl 1 BekTopbl. Onepaumnmn Hag BeKTOpaMu: CyMMa U pa3HOCTb BEKTOPOB,
YMHOXeHWe BekTopa Ha ckansap. [poekums Bektopa Ha ocb. Moaynb BekTopa. Hanpasnsiowme
KOCUHYCbI. PasnoxeHune BekTopa no eanHu4HbIM optam. CkansapHoe Npov3BeneHne BEKTOPOB U ero
csowcTea. [MprnnoxeHnsa ckanspHOro NPon3BeaeHNs BEKTOPOB. BekTopHOe npon3eeneHmne BeKTOPOB
1 ero ceonctea. [punoxeHns BEKTOPHOro Npom3BeneHns BekTopos. CMewaHHOe Npon3seaeHmne
BEKTOPOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

12. Onpepenntenun 25. Ckanspbl 1 BEKTOPbI. YMHOXEHME BeKTopa Ha ckanap. CkanspHoe

npon3eengeHne noByx BeEKTOpoB. BeKTOpHOG npon3seneHne nByx BeEKTOpoB. CwmewaHHoe
npon3seneHne Tpex BEKTOpoOB.

Tema 10. AHanuTU4YecKasi reoMmeTpums B NPOCTpaHCTBE

JNeKunoHHoe 3aHsitne (6 4yaca(os)):

AHanuTtnyeckasi reoMmeTpus B NpocTpaHcTee YpaBHeHVEe NMOBEPXHOCTU U IMHAN B NPOCTPaHCTBE.
YpaBHeHve npsiMoi NMHUK B NPOCTPaHCTBE. YpaBHeHne coepbl.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

AHanntuyeckas reoMmetpusi B npoctpaHcTee [nockocTb 1 npsivas B npoctpaHcTee. NoBepXHOCTH B
NpoCTpaHCTBE

Tema 11. PYHKLUM HECKONLKUX NepeMeHHbIX. HacTHble npoussoaHblie MeTtoa HauMeHbLLINX
KBagpaTosB

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

DYHKLNN HECKONBKNX NEPEMEHHbIX. HacTHble Npon3BoaHble. [MOHATME OYHKLUMN OT HECKOMBbKUX
nepemMeHHbIX. JIMHUN 1 NOBEPXHOCTb YPOBHSA. HenpepbIBHOCTb (PYHKLMW OBYX NEPEMEHHbIX.
YacTHble nponssoaHble. [1ponssoaHas no HanpasneHuto. 'paaneHT. HacTHblie Npon3BOaHbIE
BbICLIMX MOPSAOKOB. DKCTPEMYM PYHKLUMN. MakCUMyM 1 MUHUMYM OYHKLIMN HECKONBbKUX NEPEMEHHbIX.
Heobxoaumblii npuaHak akcTpemyma. Meton HanMeHblWwnx KBaapaTtos [ocTpoeHne aMnMpuYecKux
doopmMyn No MeToay HauMeHbLINX KBAAPaTOB.

npakTudeckoe 3aHsitne (10 yaca(os)):

DYHKLUNN HECKONBbKNX NEPEMEHHbIX. HacTHble NPON3BOAHbIE BbluMcneHne YacTHbIX NPON3BOOHbIX.
BbluncneHmne 4acTHbIX MPON3BOAHbIX. BbluMcneHne YacTHbIX NPON3BOAHbIX BbICWMX NOPSALKOB.
MonHbIn ondbdoepeHuman goyHkunn. MNMponssoaHas CNOXHOM (PyHKUMW. HaxoxaeHne aKCTpeMyMOoB
doyHKUnn MeTton HaumMeHbWKX KBaapaTos [pnMeHeHne MeTona HaMMeHbLUNX KBaapaToB Ans
peweHns npakTuyeckux 3anad. lNpumeHeHne Metoaa HaMMEHbLWMX KBaAPaToB O/15 PeLeHUs
npakTU4ecknx 3anad

Tema 12. YUucnosble u cteneHHble paabl. Pan Tewnopa
JIeKLMOHHOe 3aHsiTue (8 yaca(os)):
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Yucnosble 1 cTeneHHble psabl. Psa Tennopa Yucnosble paabl. MpusHaky cxognmoct. CxoanMocTb
cTerneHHbIx psaoB. Panbl MaknopeHa v Teinopa.

npakTnyeckoe 3aHsitne (16 4aca(os)):

Yucnosble 1 cTeneHHble psagbl. Pan Tennopa ViccnenosaHne cxoanMMOCTV YACNOBbIX PSOOB.
3Hako4yepenyowmecs n 3HakonepeMeHHble paabl. iccnenosaHne CX0AMMOCTU CTEMNEHHbIX PALOB.
PasnoxeHue coyHkuun B psg MaknopeHa. PasnoxeHue qoyHkumin B psag Tennopa. KoHTponbHas
paborTa.

Tema 14. OudphepeHumnanbHble ypaBHEeHUS
JNleKL,MoHHoe 3aHsiTue (16 4aca(os)):

OdungpdepeHumansbHble ypasHeHns. 3anada Kown. YpaBHeHUs ¢ pasgensowmmMmncs nepemMeHHbIMn.
CucTembl auddepeHumanbHbiX ypaBHEHWU. JIMHENHbIe CUCTEMbI C MOCTOSIHHBIMU
KoagpdomumeHTamn. OOHOPOLHbIE U NNHENHbIE AndddepeHUnasbHble YpaBHEHMS NepBOro Nopsaka.
YpasHeHve bepHynnn. NHTerpupyemble TUMbl gudpgoepeHumnanbHbIX YpaBHEHUI BTOPOro nopsaka.
Cnyyaun noHmnxeHus nopsaka. VIHterpyposaHme amdodepeHumnanbHbiX YpaBHEHWI C MOMOLLbIO
CTeneHHbIX psAaoB. JInHeHble og4HOPOAHbIE AndddoepeHUnanbHble YpaBHEHNS BTOPOro nopsaka c
NOCTOSAHHBIMU KO3dhchuLMeHTaMu. JInHeHble HeOQHOPOAHblE AndddpepeHUnanbHbie ypaBHEHNS
BTOPOro nopsaka ¢ nocTosHHbIMK KoadhpuumneHtamu. JInHenHble CUCTEMbI C NMOCTOSIHHBLIMU
KoadgppmumeHTamm

npaktnyeckoe 3aHsitne (20 4aca(os)):

OundpdepeHumanbHblie ypaBHeHNS. PelweHne ypaBHEHUI C pasgensowmmMncs nepeMeHHbIMU.
PeweHne ogHopoaHbIX AndodbepeHunanbHbIX ypaBHEHWI NepBoro nopsiaka. PeweHne nmHenHbix
andppepeHLmanbHbIX ypaBHEHU NepBOro nopsaka. PelweHve ypasHeHWn, 0onycKatoowmx
NOHMXeHune nopsaka. PeweHne anddgepeHumanbHbiX ypaBHEHUA C NOMOLLbIO CTEMEHHbIX PALOB.
PeweHne nvHenHbIX 04HOPOAHbBIX AnddddepeHUnanbHbIX YpaBHEHNIA BTOPOro Nopsaka ¢
MOCTOSAHHBIMU KO3dhhuLmeHTamn. PeleHne nmHenHbiXx HeOOHOPOLAHbIX AndpdpepeHuUmanbHbIX
ypaBHEHWIA BTOPOro nopsiaka ¢ NoCTOsiHHbIMK KoadpdomumeHTamm. KoHTponbHas pabora.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Cunctemsl
KoopauHar Ha
Na0CKOCTU
Tema 1. AHanutuyeckas (NnpsiMoyronbHas nposepka
1. [reomeTpus 1 1-6 |v nonapHas). 4 BbIMONHEHHbIX
PaznnyHble 3apaHui
ypaBHeHUS
npsamon Ha
NAOCKOCTMW.
Hucnosas
nocnenoBarenbHQCThb.
Mpenen
5 Tema 2. lNpegnen 1 Y&T '-w?cnosom 6 rposepka
. - BbINOTHEHHbIX
doyHKL MK rnocnenoBartenbHQCTU. 3a0aHuil
Teopema
BonbuaHo-Beneplutpacca
(6e
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
HenpepblBHOCTb
JOYHKLUM B TOYKE
N Ha OTpes3ke.
Toukum paspbiBa nposepka
3. ;eMl_'aKL?V'“L-IpOM?’BO’uHaﬂ 1 11-18 |pyHKUMN, KX 8 BbIMONHEHHbIX
y knaccudpmkaums. 3apaHui
CsoiicTtBa
PYyHKLN
MepBoobpasHas.
HeonpeneneHHblif
Tema 5. nHTerpan v ero
o N nposepka
5. HeonpenenerHbii v 2 11-12 [CBO/CTBA. 8 BbINMONHEHHbIX
onpeneneHHbli TabnuyHole sanaHmi
NHTEerpan WHTerparnbi.
MpocTenwmne
npuembl UHTErp
Matpuubl.
Henctens Han
mMarpuuamu.
nposepk
Tema 6. Onpenenutenu Onpegnenutenu posepka
6. 2 11-12 8 BbIMOJTHEHHbIX
n mMatpuubl 2,5-ro nopsokos sanaHuii
N UX CBOWCTBA U
Bbl4UCNEHME.
MuHopbI 1
Cuncrtembl
NVUHENHbIX
ypaBHEHWn N-ro
nopsaka.
nposepka
- (Tema 7. Cucrembl 5 13-14 [Matpudras 4 BLINONHEHHBIX
NINHENHbIX YPaBHEHWUI 3anmcb CUCTEM sanaHii
NVUHENHbIX
YPaBHEHWIA.
PewweHve cuctem
TpexmepHoe
NVHenHoe
NPOCTPAaHCTBO.
BekTop. nposepka
8. ;?'rv'e%séBeKTOpHaﬂ 2 15-16 |KoopauHarthbl 6 BbINOJTHEHHbIX
P BekTopa. dnuHa 3agaHui
BeKTopa.
Hanpasnstowwne
KOCWUHYCblI.
noaroToBKa nposepka
Tema 10. JOoMallHero 4 BbIMONMHEHHbIX
10 AHanutnyeckas 3 1-6 3amaHuns 3apaHui
|reomeTpust B Moarotoska K KOHTpONbHas
MpoCTpaHcTee KOHTPOSIbHOW 2 a6oga
paboTe P
PeructpaumnoHHbIin Homep 232817 OBAEKTPOHHBIH
Bl VHHBEPCHTET
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 11. ®yHKUMM MNMoanrortoska npoBepka
HECKOJIbKUX JomatiHero 4 BbIMNONHEHHbIX
11 NnepeMeHHbIX. HacTHble 3 715 3afaHus 3aaaHui
"Inpon3sogHble MeTon, NoOroToBKa K
HaMMeHbILUX KBaLPAaTOB KOHTPOSbHOW 2 K(;lg;p;ganaﬂ
paboTe P
MoaroTtoeka nposepka
T 12,4 JomauwHero 4 BbINOJTHEHHbIX
ema 12. Yucnosble n 3a0aHNs 3a0aHuil
12.|cTeneHHble psagbl. Psg 3 11-18 HOLrOTOBKA K
Tennopa o
P KOHTPOJIbHOW 2 K(;I%nganasl
paboTte P
MNMoarortoska nposepka
JoMallHero 34 BbIMOMHEHHbIX
Tema 14. 3aJaHus 3aaHunii
14.|dudodpepeHumansbHble 4 1-16 HOLrOTOBKA K
aBHeHuS o
yP KOHTPO/bHOW 2 KZ%LEZ”bHaQ
paboTe P
Ntoro 98

5. Obpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

YCTHbIA ONPOC 1 B3aUMOLENCTBME CO CTYOEHTaAMUN HA NEKUNSAX N NPAKTUYECKUX 3aHATUSIX.
MHTepakTMBHbIE (DOPMbI MPOBEAEHUS 3aHATUIA COCTaBNAOT 35% ayauTOPHOWN HarpysKu.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. AHanuTUYeckasi reoMmeTpus
npoBepKa BbIMOMHEHHbIX 3a4aHWIA , MPUMEpPHbIE BOMPOCHI:

1. MNpsiMOyronbHble KOOPAMHATBI TOYKU Ha nnockocTu. Npeobpa3oBaHne NPsiMOYrofibHON CUCTEMDI
koopauHar. 2. lNonsapHble koopamHaTbl. CBA3b C NPAMOYrofbHbIMU KoopauHatamu. 3. PaccTtosHue
MeXay OBYMS TO4KaMu Ha nnockoctu. 4. IleneHve oTpeska B JaHHOM OTHoweHuu. 5. MHoXxecTBa.
JlnHns Kak MHOXECTBO TOYeK. 6. YpaBHEeHMe nuHMM Ha nnockocTu. MNocTpoeHne nuHum no ee
ypaBHeHuto. 7. Yron mexay OByMs NpsiMbiMU. 8. YpaBHEeHne NpsamMon, Npoxoasien Yyepes gaHHyo
TOYKY B faHHOM 9. YpaBHeHVe NMpsMoit, npoxogsuein yepes ase faHHble Todkn. 10. Touka
nepecedyeHns apyx npambix. 11. JlnHum BToporo nopsaka. OKpyXHoCTb. 12. JInHum BTOPOro
nopsiaka. Annvnc. 13. JlnHum BToporo nopsiaka. Mvmnepbona. 14. JInH1M BTOPOro nopsiaka.
Mapabona.

Tewma 2. Npenen oyHKUUMU
NpoBepKa BbINOMHEHHbIX 3a4aHW , MPUMEPHbIE BOMPOCHI:

1. NMoHaTre doyHkumm. Cnocobbl ee 3ananHus. 2. MNMocnepgosatensHocTw. MNpenen
nocnenosarenbHocTu. 3. MNpenen dyHkuuw. MNMpenen pyHkumm B To4Ke. 4. OOHOCTOPOHHUE Npenens.
5. BeckoHe4yHo manbie 1 6eckoHevHo bonblme. 6. OCHOBHbIE TEOPEMBI O NPeenax.

Tema 3. NpounssogHasa chyHKLUN
npoBepKa BblINONMHEHHbIX 3a4aHU , MPUMEpPHbIE BOMPOCHI:

PernctpaunoHHbin Homep 232817
Crtpanunua 11 n3 18.
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1. HenpepbiBHOCTb doyHKUMK. 2. Obliee onpeneneHme npon3BoaHoi. feoMeTpruyeckmnii n
domanyeckuin cmbicn. 3. MNpon3BoaHble OT NPOCTENWNX PyHKUNA. 4. OCHOBHbIE Npasuna
angpgpoepeHumposanus. 5. NporssoaHas norapugoMmM4eCcKon n nokasaTenbHON yHKUNIA. 6.
Mpon3BofHas OT CNOXHOM dOyHKUMK. 7. [pon3BoaHble 06paTHbIX TPUTOHOMETPUYECKMX COYHKLNIA. 8.
Mpon3BoaHblE HESIBHOW U 0BpaTHO dpyHKUwMiA. 9. MpraHaky Bo3pacTaHus 1 yobiBaHus goyHKumK. 10.
Mpaswuno Jlonutang. 11. 9kcTpeMyM qoyHKLMK. 12. BOrHYTOCTb 1 BbINYKAOCTb (PYHKUNN. TOYKM
nepernba. 13. MocTpoeHre rpagounKos.

Tewma 4. NpomexyTouyHasi hopma KOHTpONS
Tema 5. HeonpepneneHHbIN N onpeneneHHbIW UHTerpan
npoBepKa BbIMOMHEHHbIX 3a4aHWIA , MPUMEpPHbIE BOMPOCHI:

1. OndppepeHuman. ["'eometpudecknii cmbicn gudpdpepeHumana. Ceonctea anudgepeHumana. 2.
Tabnuua auddpepeHunanos oyHkumin. dudpdepeHunansl BoiClMX NOPSAKOB. 3. HeonpeaeneHHbIN
nHterpan. OCHOBHble cBoWCTBA. 4. Tabnuua npocTenwmx nHTerpanos. 5. Metoabl MHTErpMpoBaHWS:
METO pa3fnoXeHns, MeToL 3aMeHbl MEPEMEHHbIX, UHTErPUpPOBaHKE NO YacTsaM. 6. VIHTerpuposaHue
pauroHanbHbix apobei ¢ kBaapaTnyHbIM 3HameHateneMm. 7. VIHTerpnpoBaHne npocTemnwmx
nppaunoHanbHOCTEN U TPAHCLEHAEHTHbIX QOYHKUMIA. 8. VIHTEerpmpoBaHne TpUroHOMETPUYECKNX
doyHKkumMiA. 9. OnpeneneHHbln nHTerpan. reometpryeckuin cmoicn. 10. OCHOBHbIE CBOCTBA
onpegneneHHoro uHterpana. 11. MpmbnmxeHHOe BblMMCIEHNE ONPELENEHHbIX MHTErpanos. 12.
MprnoxeHns onpeneneHHoro MHTerpana: Bbl4ncneHne nnowaneit, o6bLemMos, ovH Oyr.

Tema 6. Onpenenutenu n MaTpuubl
npoBepKa BbINMONHEHHbIX 3a4aHW , MPUMEpPHbIE BOMPOCHI:

1. Onpepenntenn, nx CBOMCTBA 1 METObI BbIMUCNEHWNIA. 2. MaTpumubl, onepauny Han HUMK:
TPaHCMOHUPOBAHNE, CyMMa, NPON3BELEHNE.

Tema 7. CucTEeMbl NIMHEWHDbIX YpaBHEHUN
npoBepKa BbIMOMHEHHbIX 3a4aHWIA , MPUMEpPHbIE BOMPOCHI:

1. CncTeMbl NMNHENHBIX YPaBHEHWA, 0OHOPOAHbIE 1 HeoaHopoaHble. Mpaenno Kpamepa. 2. Meton
["aycca.

Tema 8. BekTopHas anrebpa
NpoBepKa BbINOMHEHHbIX 3aaHuiA , MPMMEPHbIe BOMPOCHI:

1. OnemeHTbl BEKTOpHOW anrebpbl. Ckanspbl U BekTopbl. 2. Onepauun Hag BEKTOpaMmn: CyMMa,
YMHOXEHME Ha cKansip, CkanspHoOe 1N BEKTOPHOE YMHOXeHMe BEKTOPOB. 3. CkanspHOe 1 BEKTOPHOE
npoun3BeneHne B KOOPANHATHON doopme. 4. CMelwaHHOe NPon3BeLeHNE BEKTOPOB.

Tema 9. UTorosas doopma KOHTpons

Tema 10. AHanuTH4YeckKasi reomMmeTpums B NPOCTpPaHCTBE

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MpumepHble Bonpoch : MpsMas n NNOCKOCTb NEPNEHANKYNAPHLI NPY 3Ha4eHUaX m 1 C, paBHbIX ?
NpoBepKa BbIMONHEHHbIX 3a4aHUi , MPUMEPHbIe BOMPOCHI:

[Mpumep nomalwHero 3apaHns: MuHopckuin € 461-466, 480-487, 505-513

Tema 11. PYHKLUM HECKONbKUX NepeMeHHbIX. YacTHblie npoussogHblie MeTton HauMeHbLUINX
KBagpaTtoB

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

MpuMepHble Bonpockl : 1.HaliT yacTHble Npon3BoaHbIe 2.HaiTn aKCTpeEMyM OyHKLMM ABYX
NepeMeHHbIX

NpoBepKa BbINOMHEHHbIX 3a4aHWA , MPUMEPHbIE BOMPOCHI:

Mpumep pomawHero 3apaHus: 1.MuHopcknin € 1854-1857 2.'ycak

Tema 12. Yucnosble 1 cteneHHble psgbl. Pan Tennopa

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MpuMepHble Bonpocs : MprBeCTN NpUMEPbl CXOASAWMNXCA N PACXOAAWMXCSA YACNOBbIX PSA0B
NpoBepKa BbINONHEHHbIX 3a4aHWUI , MPUMEpPHbIE BOMPOCHI:

Mpumep onomawwHero 3agaHns: MUHOPCKNIA, ynpaxXHeHus K Teme "HYucnosble 1 CTeneHHble paabl. Pan
Tennopa "
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Tema 14. OudochepeHumanbHbie ypaBHEHUS

KOHTpOnbHas paboTa, NpuMepHble BOMPOCHI:

MpumepHble Bonpocs! : 1.PewmnTb auddepeHunanbHblie ypaBHEHUS
NpPoBepKa BbIMONHEHHbIX 3a4aHUi, NPUMEPHbIE BOMPOCHI:

Mpumep onomawHero 3agaHuns: MuHopcknin € 2080-2086, 2112-2122, 2143-2149, 2175-2180,
2202-2211, 2236-2242

Tema 18. UTorosas chopma KOHTpoOns
Tema . UToroBasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:

Bunetbl ons nposeneHns 3a4eTOB N 9K3AMEHOB
CEMECTP |

Bunet N 1

1. MpsiMoOyronbHble KOOpPAMHATbLI TOYKM Ha nnockocTu. MNpeobpa3oBaHme NPsIMOYroNbHON CUCTEMBI
KoopAuHar.

2. [pon3BogHble OT NPOCTENINX PYHKLWIA.

Bunet N 2

1. PacctosHne mexay AByMSi TO4KaMM Ha MNOCKOCTH.

2. MocTpoeHue rpadpunkos.

Bunet N 3

1. [leneHune oTpeska B JAHHOM OTHOLWEHMMW.

2. dopmyna Tennopa ons QPyHKLMN.

bunet N 4

1. MHoXxecTBa. JInHMSA Kak MHOXECTBO TOYEK.

2. [ponseogHas OT CMOXHOW (PYHKLMW.

Bunetr N 5

1. YpaBHeHue nnHnmn Ha NnockocTu. [ocTpoeHne NMHUM No ee ypaBHEHWIO.
2. OcHoBHble npasuna gudgepeHLnpoBaHns.

Bunetr N 6

1. YpaBHeHune npsMoin.

2. BOrHyTOCTb 1 BbINYKNOCTb GOYHKUMMK. To4kn neperunba.

buner N7

1. Yron mexay OByMS NpSMbIMU.

2. Obuiee onpeneneHne NPoM3BOAHON. [[€eOMETPUYECKUIA N PUSNYECKUNIA CMBICT.
Bunet N 8

1. YpaBHeHune npsiMoin, Npoxoasuen 4epes OaHHYI0 TOHKY B LaHHOM
HanpasneHnn.

2. PackpbiTne HeonpeneneHHocTen. Knaccmgumkaums To4ek paspbiBa qoyHKLMN.
Bunet N 9

1. YpaBHeHune npsiMoii, Npoxoaswen Yyepes ABe AaHHble TOYKU.

2. HenpepblBHOCTb (PyHKLNN.

Bunet N 10

1. Toyka nepeceyeHns OByX NPsSIMbIX.

2. [ponseogHas norapngmMmnyeckom 1 nokasaTenbHON PyHKLMIA.
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Bbunet N 11

1. NluHum BTOpOro nopsaka. OKpyXHOCTb.

2. HatypanbHbIn norapugom.

Bunet N 12

1. JIuHumM BTOpPOro nopsaka. Snaunc.

2. MNpomnaBoaHble 06paTHBIX TPUFOHOMETPUYECKMX CPYHKLIWIA.
Bunetr N 13

1. JluHun BTOpOro nopsaka. Mvnepbona.

2. [pomn3BoaHbIe HEABHON 1 0O6PaATHOWN GOYHKLIMIA.
Bunet N 14

1. JlnHnm BTOpOro nopsiaka. Mapabona.

2. Mpaswuno Jlonutans.

bunetr N 15

1. MonspHble kKoopanHaTbl. CBA3b C MPSAMOYrONbHLIMU KOOPAMHATAMM.
2. OQHOCTOPOHHWE Npefen...

bunet N 16

1. MNoHaTme doyHkumm. Cnocobbl ee 3anaHns.

2. OcHOoBHbIE TEOPEMBI O Npeaenax.

bunetr N 17

1. lNpocTenwme PyHKLMOHANbHbIE 3aBMCUMOCTN.

2. MNpepnen nocnenosarenbHoCcTU. BeckoHevyHO Manble n 6eCKOHEYHO
6onbuwue.

Bunetr N 18

1. HesiBHas n obpaTtHast oyHKLMN.

2. OKCTPEMYM CPYHKLINW.

Bunetr N 19

1. OCHOBHble 3aneMeHTapHble PYHKUUN 1 NX rpacouki.
2. lNpenen doyHKUMN.

Bunet N 20

1. IHTepnonupoBaHne poyHKLNIA.

2. MNpnsHakn Bo3pacTaHns 1 yoblBaHUS GOYHKLIMN.

CEMECTP 2

Bunet N 1

1. OndppepeHuman. M'eomeTpmyeckunii cMbicn gudbdpepeHumnana. CeoncTea anddepeHumana.
2. Onpegenntenu, X CBOMCTBA 1 METObl BbIHUCIEHWIA.

Bunet N 2

1. Tabnuua ongocpepeHumanos doyHkumin. JudpdpepeHumnansl BbICLINX NOPSAKOB.

2. CncTeMbl NIMHENHbIX ypaBHEHU, OOHOPOLHbIE U HeogHopoaHble. [pasuno Kpamepa.
Bunet N 3

1. HeonpepneneHHbin uHterpan. OCHOBHblE CBONCTBA.

2. MeTtopg lNaycca.

bunet N 4

1. Tabnmua npoCcTenwmnx NHTErpanos.

2. Matpuubl, onepauun Hag HAMW: TPAHCNOHMPOBaHWe, CyMMa, Npou3BeaeHue.

Bunetr N 5

1. MeTtonpl MHTErpnpoBaHuaA: MeTo pas3ioxXeHnsa, MeTon 3aMeHbl NepeMEHHbIX, HTErpmposaHmne rno
4acTsM.
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2. Onpegenntenu, X CBOMCTBA 1 METObl BbIHUCIEHWIA.

Bunet N 6

1. IHTerpupoBaHne paunoHanbHblx Apobeit ¢ kBaapaTniHbIM 3HaMeHaTeNeM.

2. MpsiMoyronbHble KOopAMHATbl B NPOCTPAHCTBE.

bunet N7

1. VIHTerpmvpoBaHme npocTenumx nppaumnoHanbHOCTEN U TPaHCLEHAEHTHbIX (PYHKLNIA.
2. Onpegenntenn, nx CBOMCTBa 1 METOAbI BbIYNCIEHNIA.

Bunet N 8

1. IHTerpmpoBaHne TpuroHOMeTpuU4eCckmnx OyHKLUNIA.

2. OneMeHTbl BEKTOpHOI anrebpbl. Ckansipbl 1 BekTopbl. Onepaunn Ha BeKTopamu: Cymma,
YMHOXEHME Ha cKansip, CKanspHOe N BEKTOPHOE YMHOXEHWE BEKTOPOB.

Bunet N 9
1. OnpeneneHHbI nHTerpan. [eoMeTpnyeckunii CMbICH.

2. CkanspHoe 1 BEKTOpHOEe Npon3BeaeHne B KoopanHaTHol coopmMe. CMellaHHoe npousseneHne
BEKTOPOB.

Bunet N 10

1. OCHOBHble CBOWCTBA ONpeneneHHoro nHTerpana.

2..

Bunet N 11

1. MNpunbnnxeHHoe BblYUCNIEHNE ONPELENEeHHbIX UHTErpasnos.

2. MnockocTn. NOBEPXHOCTU N NUHUWN B NPOCTPAHCTBE.

Bunet N 12

1. MNpunoxeHnsa onpeneneHHoro HTerpana: BbldnucneHre nnowanen, o6 beMoB, ANVH Oyr.
2.

Bunetr N 13

1. HeonpegneneHHbin uHterpan. OCHOBHblE CBONCTBA.

2. Onpepnenntenu, X CBOMCTBA N METOLbl BbIHUCIEHWIA.

Bunet N 14

1. MNpunoxeHnsa onpeneneHHoro HTerpana: BbldnucneHve nnowanen, o6 beMoB, ANVH Oyr.

2. OneMeHTbl BEKTOpPHOM anrebpbl. Ckanspbl u BekTopbl. Onepaunn Han BEKTOpaMn: Cymma,
YMHOXEHME Ha CKansip, CKansipHOE N BEKTOPHOE YMHOXEHNE BEKTOPOB.

Bunet N 15

1. MeToAbl MHTErpYPOBaHUS: METOA PA3N0XEHMUs, MeTod 3aMeHbl NEePEMEHHbIX, MHTErpUpPOBaHMe Nno
4acTsM.

2. Matpuubl, onepaumm Hag HAMWU: TPAHCMOHUPOBaHNE, CyMMa, NMPON3BELEHNE.
MpuMepbl KOHTPONbHbBIX PaboT.
KoHTponbHas pabota 2.2. OnpeneneHHble nHterpansl. Onpeaenntenn.

Bblumcnutb nHTErpans

[tsin(t/2)atll

1/(x*2 t+2x)dxl
BblumcnuTb nnowans courypel

3. y-x=0, y=2x, x-2=0

4. y=x2-6x+5,y=0

5. x2-y2=9, y=-4, y=4

Bbluncnntb 06bem tena Bokpyr ocu Oy
6. y3=4x2, y=2

BblumcnuTb onpegenutenu
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PewwnTb ypaBHeHue

KoHTponbHas pabota 3.1

1. HanTtn koopanHatbl Bektopa A

€CNn N3BECTHbI YrNbl a,b,C ¢ ocsaMmn KoopanHat
|A|=4 , a=600, b=450, c=600

2. a=(1,-2,3), b=2,1,4), c=(-3,4,5)

Halitn koopanHaTbl BEKTOPOB

a+b+c

3. Haintn koopamHatel Bektopa M1 M2 u ero onvHy
M1=(4,-5,2), M2=(2,-3,1)

4. Hantn ckanspHoe nponsseneHne BEKTOPOB
a=(1,-3,4), b=(5,1,2)

5. Hantu yrnbl Mexay Bektopamm
A=(10,2,-11), b(-2,1,-2)

6. 3anucatb ypaBHeHWe NIOCKOCTU NepneHanKynspHoin
ocu Ox n npoxonsuein yepes Touky P(7,-4,3)
7.HanTtn otpesku oTcekaemble niIoCKOCTbIO

Ha ocax koopanHat

3x-4y+2z-12=0

8. Pewuntb cucremy

X+3y+22z-4=0

2x+6y+z-2=0

4x+8y-z-2=0

7.1. OcHoBHas nuTeparypa:

1.Kpatkuit kypc Bbiclwel matematumku : yuebHoe nocobue ans sysos / B.M. Nemnoosuy, B.A.
Kynopsieues.- Mockea: Actpenb:ACT, 2007.-654c.

2. C6opHKMK 3aaad no Bbicwel maTemaTurke: yuebHoe nocobue ans BTy3os / B.IN. MuHopckuii.- 15-e
n3g.,- Mocksa: M13g-so dusuko-matemarundeckom nutepatypsbl, 2008.- 336 c.

3. banguH K. B. KpaTtkuii Kypc Bbicwei matematki: YuebHuk / K. B. BanguH.- 2-e nag., - M.:
M3patenbcko- Toproeas koprnopauus 'Jawkos n K', 2013. - 512 c. - ISBN 978-5-394-02103-9. -
URL: http://znanium.com/bookread.php?book=415059

4. Jlypbe W. I'. MpakTrkym no BbiCcWwel MatemaTtuke : YyebHoe nocobue. HYacte 1/ W. I. Jlypbe, T. I.
dyHTMKOBA. - M.: Bysosckuit yuebHuk: MHPPA-M, 2013. - 80 c. -

URL: http://znanium.com/bookread.php?book=403666

5. AHTOHOB, B./. MaTtemaTtumka. NHTepHET-TeCTUpOBaHME 6a30BbIX 3HAHWUIA. [DNEKTPOHHbIN pecypc] :
yueb. nocobue / B.N. AHTOHOB, ®.M. Koneneswny.- CI16. : JlaHb, 2010. - 160 c. - Pexum poctyna:
http://e.lanbook.com/book/599 3arn. ¢ akpaHa.

6. AHTOHOB, B./. OnemeHTapHas matematumka ons NepBOKYpPCHMKA. [ONeKTPOHHBbIA pecypc] : y4eb.
nocobue / B.1. AHToHOB, ®.N. Koneneswnu. - CI16. : JlaHb, 2013. - 112 c. - Pexum poctyna:
http://e.lanbook.com/book/5701 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:

1. AHanuTuyeckas reoMeTpus n nuHenHas anrebpa:npumepsl 1 3agayn : yiebHoe nocobre ons
CTYIEHTOB y4peXaeHnii Boiclero obpasoBaHns N0 eCTECTBEHHOHAYYHbIM cneunanbHocTam / A. A.
l'ycak.-6-e n3g.,- MuHck : TetpaCuctemc, 2011.- 288 c.
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2. HataHcoH, W.IN. KpaTtkuii kypc BbICILEn MaTeMaTukun. [DNeKTPOHHbIA pecypc] : y4eb. nocobue ?
OnekTpoH. daH. ? CI6. : JlaHb, 2009. ? 736 c. ? Pexum goctyna: http://e.lanbook.com/book/283 ?
3arn. ¢ aKkpaHa.

3. Metpywko, .M. CbopHMK 3a8a4y 1 TUNOBbIX PACHETOB MO BbICWE MaTeMaTuKe. [DNeKTPOHHbI
pecypc] : y4eb. nocobue / .M. MeTpywko, A.N. bapaHeHkos, E.I1. boromonosa. ? 9neKTpoH. naH. ?
CI6. : NaHb, 2009. ? 240 c. ? Pexum poctyna: http://e.lanbook.com/book/310 ? 3arn. ¢ akpaHa.

4. inbnH, B.A. NluHeinHas anrebpa. [9nekTpoHHbin pecypc] : yy4eb. / B.A. UnbuH, 3.I". MNo3Hsk. ?
OnekTpoH. gaH. ? M. : dunamarnut, 2008. ? 280 c. ? Pexunm poctyna:
http://e.lanbook.com/book/2178 ? 3arn. ¢ akpaHa.

5. NnbuH, B.A. AHanutnyeckas reometpus. [OnekTpoHHbI pecypc] : y4eb. / B.A. UnbuH, O.T.
Mo3HsK. ? SnekTpoH. faH. ? M. : dusmarnut, 2009. ? 224 c. ? Pexum goctyna:
http://e.lanbook.com/book/2179 ? 3arn. ¢ akpaHa.

7.3. UHTEepHeT-pecypcChbl:

Beb-caiT ans CTyOeHTOoB, rae NpuBoOSTCA MaTepuansl No pasnnyHbIM pasgenam MaTeMaTukiy -
S.0.S. Mathematics

Konnekumsi y4ebHblX MaTepranoB No MaTeMaTuke U MEXaHuKe (NeKuun, KOHTPOMbHbIE, MPOrpaMMbl
3K3aMEeHOB 1 HeKoTopble KHUrK) - dmvn.mexmat.net

MaTemaTu4eckuini obpasoBaTtenbHblii pecypc - Www.exponenta.ru

obweobpazoBaTtenbHbIi MaTeEMaTUYECKMin NopTan: MatemMaTka, KubepHeTrka 1 NnporpaMMnpoBaHue -
www.Artspb.com

canT nporpammbl mathematica - www.wolfram.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "MaTtematumka" npegnonaraeT UCNoNb30BaHNE CNeayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Y4yebHo-MeToOmnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HaNN4um B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyaeHTaM.
OnekTpPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoOe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NuTepaTypbl Onsl BY30B C
ycnoeueM o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCNONb30BaAHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmsaM HoBbix PIrOC
BIMO.

BI/I,D,GOI'IpOGKTOp, HepCOHaﬂbeIVI KOMMbKOTEP, KONMpoBalJibHasA TexXHUKa.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmmn ®rOC BINO n yyebHbIM nnaHoM no
HanpasneHuo 05.03.06 "Skonormsa n NnpMpoaononbL3oBaHme” .
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Mporpamma omcuunnmHel "Matematuka"; 05.03.06 Skonorus u NpUpPoAoNoNb30BaHne; OOUEHT, K.H. funbdaHos A.K. , 3aBegytownin
kadpenpoit, o.H. (npogeccop) 3apvnos W.X. , noueHT, K.H. (noueHT) KoctepuHa E.A. , accucteHT, K.H. HukoHeHkosa T.B.

ABTOpP(bI):
3apwunos LW.X.
KoctepuHa E.A.
MNmnbdpaHos A.K.
HwnkoHeHkoBa T.B.

v 201 __r.

PeueH3eHT(bl):
WapadytonHos B.®P.
" 201 __r.
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