MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXKXIAIO

OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte

CepTudukat: 6FC632A3C216BIFFDAOF5EADC52CO5FE
Bnapeneu: Cuto Unbsa Cepreesuy

[evicTauteneH: ¢ 25.03.2024 #o 18.06.2025 EUN ..HYKOBHI/IKOBa

07 mas 2024 .

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.01 MaremaTuka

3akperieHa 3a kadbeapoit  MHdopMaTHKU, MATEMATUKU U (PU3UKH

VYueOnsiii iian 230303 24 BYJIAT.plx
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dopma 00yucHHST ~ OYHAA
OO6mmas TPy 10€MKOCTh 93ET

Buasl KOHTPONIS B ceMecTpax:
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CemecTtp
(<Kypc>.<CemecTp Ha 1(1.1) 2(1.2)
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Yacsl Ha KOHTPOIIb 36 |36 |36 |36 |72 (72
Hroro 144 | 144 | 180 | 180 [ 324 | 324
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[Ipencenarens MK®
2025 .
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3aB. kadenpoit

Buzuposanue PI1J] 119 ucnonHeHus B o4epeaHOM y4eOHOM roay
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Pabouas mporpamma repecMoTpeHa, o0CykIeHa U ogo0peHa It

ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
HNudopmaruku, MaTeMaTUKU U (PU3UKH

Buecens! nsmenenus/nononnenus (Ipunoxenue )
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Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit
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PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
HNHudopmaTukn, MaTeMaTHKU U (PU3UKH

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro n3y4ueHNs QUCHUIIIHHEI SBIISETCS 3HAKOMCTBO 00YYAIOIMINXCS C MECTOM H POJIBIO MATEMATHKH B COBPEMEHHOM
MHp€, MUPOBOIi KyJIbType U UCTOPUH; (OPMUPOBAHNE JIMYHOCTH O0YUAIOIIMXCSl, PA3BUTHE UX UHTEIIEKTA 1
CHOCOOHOCTEH K JIOTHIECKOMY U aJITOPUTMHUYECKOMY MBIIIIeHHI0.O0ydeHe OCHOBHBIM MAaTeMaTHYECKUM METO/IaM
IIpecIIeTyeT LeNb Pa3BUTHS CIIOCOOHOCTEH IPAMEHATH CUCTEMY (pyHIaMEHTaIBHBIX MaTEMaTHIECKUX 3HAHHH JUIs
uaeHTUGHUKAINH, GOPMyYNIUPOBAHHS U PELUICHHs NPOOIEM B IPEAMETHON 00IaCTH, a TAKXKE OCYIIECTBISTh MOUCK,
XpaHeHue, 00paboTKy U aHaNIu3 HHGOPMALNK U3 PA3INYHBIX HCTOYHUKOB U MIPE/ICTABIATH €€ B COOTBETCTBYIOIIEM BHJIE.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Huxkn (pazgen) OOIL:

|BI.0.06.01

2.1

TpeOoBaHus K IPeIBAPUTE/IBLHOM MOATOTOBKE 00y4al01Ierocs:

2.1.1

Jucrmmnraa MateMaTnka 6a3upyeTcs Ha 3HaHHUAX, TOJyYSHHBIX IIPH N3yYCHUH yIeOHBIX TUCIUIUINH OCHOBHBIX
0011eobpa3oBaTeNbHBIX TPOTPAMM.

2.2

III/ICHI/IHJIHHLI U MPAKTUHKH, IVI1 KOTOPbLIX OCBOCHHE JAHHOH M CHUNIAHbBI (MOIly.]'lfl) He00X0MMO KaK
npeamecTsyrouee:

221

ComnpoTuBiieHHEe MaTePHAaIOB

222

dusuka

223

TeopeTn!{eCKaﬂ MCXaHHKa

3. KOMIIETEHIIMA OBYYAIOINEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITHHBI

(MOAYJISA)

OIIK-1: Cnoco0eH NPpUMEHSITh eCTeCTBeHHOHAYYHbIe M 001LIleHHKeHEePHbIe 3HAHUS, METOAbI MAaTEeMaTH4YeCKOI0 aHAJIN3a U

MoOAe/JIMpOBaHUA B l'lpO(l)eCCHOHaﬂbl—lOﬁ JCATECJIbHOCTHU

Nunukatop 1

OIIK-1.2. TIpumeHsieT MeTOBI OOIIEMHXEHEPHBIX TUCIUILIIH H METOIBI MATEMAaTHUECKOTO aHATIH3a H

MOJIETTHPOBAHMUS TIPU PEIICHUH 3aa4 MPOPeCcCHOHATBHON e TeIbHOCTU

B pe3yJabTare 0OCBOCHUS TUCHUILINHDBI oﬁyqaloumﬁcsl JOJIKCH

3.1 |3uarb:
3.1.1 [ - oCHOBBI MaTEMATHYECKOTO amIapara, IPUMEHIEMOT0 U PEIICHHS 3a/1a4 B TPOPeCCHOHATBHON e TEIFHOCTH.
3.2 | YmeTh:
3.2.1 | - npuMeHATH pyHIaMEHTAIBHBIC 3HAHNS, TOJTYYCHHBIC B 00JIACTH MaTEMaTHYECKOTO aHAJIM3a M MOICIHPOBAHUS,
HCTIONIB30BAaTh MaTeMaTHIECKHUE METO/IBI B PIIIOKCHUAX K PO(YECCHOHANBHON IeSTeTbHOCTH.
3.3 | Baagers:
3.3.1 |- MeTorTaMH MaTEeMaTHYECKOTO aHAJIM3a ¥ MOJCIIMPOBAHNS, HABBIKAMHU HCIIOJIB30BaHMS (DyHAaMCHTAJIBHBIX 3HAHUH B
podecCHOHANBHOH e TeTFHOCTH.
4. CTPYKTYPA U COAEPKAHUE JUCIMIIIIMHBI (MO YJIST)
Kon Bun HaumenoBanue pasnesioB u | Cemectp / | Yaco | Komneren- | Jluteparypa | Unrte | [Ipumeuyanue
3aHATUS | 3aHATHS Tem Kypc U paKT.
Pazmen | Pazgein 1. DiemMeHTBI
JIMHEHHOIl W BEKTOPHOI
ajaredpbl
1.1 Jlex Martpuubl u 1 8 OIIK-1 JI1.1 2 Jlekmus-
onpenenutenu. CuCTeMBbl JI1.2J12.3J13. 6ecena OIIK-
JIUHEWHBIX aaredpanyecKux 3 1.2
ypaBHenuii (CJIAY)
1.2 Jlex BexTopst 1 4 OIIK-1 JIT.1J12.3J13. 2 Jlexuusi-
2 6ecema OITK-
1.2
1.3 IIp JleficTBUS HaJl MaTpULIAMH. 1 12 OIIK-1 JI1.1J12.3 3 Pabota B
Boruucnenue onpenenureneil. MaJIbIX
Pemenue CJIAY. Onepanuu rpymnmnax
HaJ| BEKTOpaMHu OIIK-1.2
Pasnen | Pasmen 2. MaremMaTu4ecKuii
aHAJIN3
2.1 Jlex Oyukrwst. [pexen GyHkmw. 1 16 OIlIK-1 JIT.1 1 Jlexuusi-
[pousBonHas QyHKIHM. JI1.2J12.3J13. 6ecena OIIK-
1 1.2
2.2 Jlex UccnenoBanue pyHKuni 1 6 OIIK-1 JI1.1J12.3J13. 1 Jleknust-
2 6ecena OIIK-
1.2




23 IIp Beruucnenue npegenos. 1 39 OIIK-1 JI1.1J12.3J13. 3 Pa6ota B
IpousBonHas. MccnenoBanue 1 MaJIbIX
byHKIUI rpymnmax

OIIK-1.2

2.4 Kontp.pa |CJIAY, BekTOpHI, Ipeaen, 1 4 OIIK-1 JI1.1J12.3J13. 0 OIIK-1.2

0. MIPOU3BO/IHAS, HCCIIEAOBAHUE 1
byHKITI

2.5 Cp camMocTosATeNbHas paboTa 1mo 1 23 OIIK-1 JIT.1J12.3J13. 0 OIIK-1.2
pasneiny 1

2.6 DK3aMeH 1 32 OIIK-1 JI1.1 0 OIIK-1.2

JI1.2J12.3J13.
1

2.7 Jlex Heonpenenennsrii n 2 20 OIIK-1 JIT.1 2 Jlexuusi-

ONpPEEJICHHbIN HHTETpa JI1.2J12.2 6ecena OIIK-
.4 1.2

2.8 Jlex JuddepenmanbHbie 2 14 OIIK-1 JI1.1 4 Jlexrust-

YpaBHEHHUS JI1.2J12.1 6ecena OIIK-
2.2 1.2

2.9 IIp WurerpupoBanue. Pemenue 2 51 OIIK-1 JI1.1J12.1 6 Pa6ora B
nuddepeHInaATbHBIX J2.2J12.4 MaJbIxX
ypaBHEHUH rpymmax

OIIK-1.2

2.10 KonTtp.pa |unTerpansi, 2 4 OIIK-1 JI1.1J12.1 0 OIIK-1.2

0. nuddepeHnnanbHbIC J12.2712.4
YpaBHEHHSA

2.11 Cp camMocTosATeNbHas padoTa 1Mo 2 55 OIIK-1 JIT.1J12.1 0 OIIK-1.2
pasneny J2.2J12.4

2.12 OK3aMeH |IOJATrOTOBKA K 9K3aMEHY 2 36 OIIK-1 J1.1 0 OIIK-1.2

JI1.2J12.1
J12.2712.4

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O6paSOBaTeJ'ILHBIe TEXHOJIOTHU C UCIIOJB30BAHUEM aKTUBHBIX MCTOJ0B 06y‘IGHI/Iﬂ (J'IGKI.II/IH - 6ecez[a)

TexHo0rHs KOJUIEKTUBHOTO B3aUMOAEHCTBHS (paboTa B MaJlblX Ipymmnax) (caMOCTOATENIbHOE U3yUeHHE 00YHaloLIMMHUCS HOBOTO
MaTtepHaja HOCPEACTBOM COTPYTHHIECTBA B MANBIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM YUaCTHHKaM yJacTBOBATh B padore,
MPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKITMYHOCTHOTO OOIIIEHNS)

TpaauunonHas (penpoayKTHBHAs) TEXHOJOTHSA (TIPEIOAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITTOJTHEHUS 3a1aHUs,
Ha0JII0/1aeT 32 BBINOJHEHUEM U IIPU HEOOXOJUMOCTH KOPPEKTHPYET paboTy 00ydarommxcs)

6. POH/J1 OIEHOYHBIX CPEICTB

6.1. KoHTpOJIbHBIE BONPOCHI U 3aaHUST

IlepeueHb KOHTPONBHBIX BOIIPOCOB MO TEMaM

Tema 1. Marpuusl 1 onpenenurenu. CucTeMbl TUHEHHBIX anredpandeckux ypaBHenuit (CJIAY).

1. Uro Ha3pBaeTcs Matpureii? 2. Kak o6o3HagatoT Matpunsl? 3. Uto Takoe 31eMeHT MaTpuilsl? 4. [IpuBeauTe mpuMeps! YHCIOBBIX
MAaTpUI] Pa3HBIX Pa3MEPHOCTEH. YKaXHUTe pa3MEpHOCTb A Kaxkaoil. 5. UTo Takoe rnaBHas AuaroHamb MaTpuisl? 6. JIBe MaTpHIbI
Ha3bIBaIOT paBHBIMY, ecii...? 7. Kakylo MaTpuiy Ha3biBaroT kBagpaTHoi? [IpuBenure npumep. 8. Kakyro MaTpuIily Ha3bIBalOT
nuaroHanbHoi? Ipuseaute npumep. 9. Kakyro matpuiny HaspiBaroT enuHuuHON? [IpuBenute npumep. 10. Kakyro matpuny
Ha3bIBaIOT TpeyronbHoi? Ilpusenute npumep. 11. Kakyro MaTpuny HasbiBaroT TpaneuueBuaHoi? Ilpusenute npumep. 12. Uto
Takoe Matpuua-crpoka? [Ipuseaure npumep. 13. Uro takoe marpuna-cronden? [Ipusenure npumep. 14. [lepe-uncaure neifctaus,
KOTOpBIC MOXKHO BBITIOJHATH HaJ MatpunaMu. 15. ChopMyaupyiiTe mpaBUiIo yMHOXKE-HHS MaTPUIIBI Ha 4UCIIO. 16.
ChopmynmupyiiTe MpaBmiio CIOKEHUs (BIYUTaHMs ) MaTpuil. 17. Kakue MaTpu-11bI MOXKHO CKIIaIbIBaTh(BeUNTaTh)? 18. Kakue
MaTpHUIBl MOXKHO yMHOXkaTh? 19. IlpuBenure npumep ymHo-xeHus MaTpull. 20. Chopmynupyiite IpaBUIO TPAaHCIIOHUPOBAHHS
Matpuil. 21. Uro HazbiBaeTcs onpeaenu-renaem? 22. ChopmyaupyiiTe mpaBuiio BBIYUCICHUS ONPEACITUTENS BTOPOTO MOPSIKA.
[MpuBeaure npumep. 23. 300pa3ute cxemMy JJisl BBIYACICHUS ONPEACTUTENS TpeThero nopsaka. [Ipusenure npumep. 24. Cdop-
MYJHUpPYHTE BOCEMb CBOMCTB onpeaenurens. [lpuseaure mpumMep 11t Kaxxaoro cBoicTsa. 25. [Ipuseaure npumMep onpenenuTens
BBICIIETO MopsiaKa. 26. UTo Takoe MUHOD dyieMeHTa MaTpulbpl? 27. Uto Takoe anred-pandeckoe JOMOJHEHUE dIeMEHTa MaTpULbl?
28. Haiigure anrebpandeckoe JIOMONHEHHE JUIs JIeMeHTa a23 U3 IIPUIyMaHHOTO BaMH OIPEEINUTEIS BEICIIETO IopsiaKa. 29.
CopmymupyiiTe IpaBrIIO IS BEIYUCIICHHUS onpenenuTens aoboro mopsaka. 30. CoctaBbTe hopMyITy (TONbKO hopMyiy!) s
pa3noxeHus IpuIyMaH-HOro Bamu onpenenuTens mo 31eMeHTaM J1t060it ctpoku unu cronbma. 31. B npunymanrom Bamu onpene-
JIUTEIIe HAKOTIUTE HYJIH B OO0 cTpoke min ctojbie. 32. Uto Ha3bIBaeTCs CUCTEMOM JIMHEHHBIX alireOpan-uyecKkux ypaBHeHui? 33.
3anummuTe CUCTEMY JTMHEHHBIX alre0pandeckKuxX ypaBHEHUH B MaTpiaHOH (opme. 34. UTo Ha3BIBACTCS PEICHUEM CHCTEMBI
JMHEHHBIX anredpandeckux ypaBHeHHH? 35. B kakoM ciydae cu-cTeMa ypaBHEHUH Ha3bIBaeTcs COBMECTHOH? 36. B xakoMm ciydae




CHCcTeMa ypaBHEHHUI Ha3bIBaeTCs HeCOB-MecTHOH? 37. B kakoM cirydae cucteMa ypaBHEHHI Ha3bIBaeTcs ompeencHHon? 38. B
KaKOM CIy4ae CU-CTEMa ypaBHEHHH Ha3bIBaeTCs HeonpeaeneHHoi? 39. Uro Ha3bIBalOT OOMIMM pELIEHHEM CUCTEMBI YpaBHE-HU?
40. Yro Ha3pIBAIOT YACTHBIM pEIIEHHEM CUCTeMbI ypaBHeHH? 41. B uem 3axumouaercs cyTs Metoaa Kpamepa st pemienust cuctem
ypaBHeHHI? 42. B kakux ciaydasx Helb3s IpUMEHSTs MeTol Kpamepa mns pemenns cucteM ypasHenuit? 43. Ilepeunciure
JJIeMEeHTapHbIe PeoOpa3oBaHusl CTPOK MaTpUIlbl. 44. 3a-MUIIKTe adropuT™ MeToa ['aycca 1uis pelieHust CUCTeEM ypaBHEHUI? 45.
YTo Ha3BIBAIOT paHroM MaTpHLbl? 46. UTo Ha3bIBalOT 6a3ucHBIM MUHOPOM? 47. Kak BBINOIHUTE TPOBEPKY NPABUIBHOCTH PEILICHUS
CUCTEMBI ypaBHEHUN?

Tema 2. BekTopsrl.

1. Yro Ha3biBatoT BekTopoM? Kakue BeIMuMHbI Ha3bIBalOTCS BEKTOPHBIMU? CKasipHBIMU? 2. UTO Ha3bIBAIOT KOOPAUHATAMHU
BekTOpa Ha miockoctu? B mpoctpanctee? 3. Kak HailTH KOOpAMHATHI BEKTOpa? 3alHIIUTE CIOBECHYIO (hOPMYIHPOBKY U HOpMYITY.
4. Yto Ha3BIBacTCS MOYJIEM BekTOpa? 3amuimTe onpeaeneHue 1 Gopmyiry. 5. UTo Ha3eIBaeTCs €MHIYHBIM BEKTOPOM? 3aIUIIIITe
ompezeneHue 1 GopMyly KOOpAUHAT eIU-HUYHOTO BekTopa. 6. Kakue BekTopsl Ha3pIBaroTCs paBHbIMU? [IpuBeaute mpumep. 7.
Kakue BEKTOpBI Ha3bI-BalOTCS KOJUIMHEAPHBIMU? 3aMHUIINTE YCIOBHE KOJUIMHEApHOCTH BekTopoB. [IpuBenute npumep. 8. Kakue
BEKTOPBI Ha3bIBAKOTCSA KOMIIJIAHAPHBIMU? 3aIMIIUTE YCIOBUE KOMIUIAHAPHOCTH BEKTOPOB. IIpuBenute npu-mep. 9. Uto Ha3bIBaeTCcs
HAIpPaBJIAIOMIUME KOCUHycaMH BekTopa? 3amumute onpeneneHue u Gpopmynsl. [Ipuseante mpumep. 10. Kakue geiicTBus MOXHO
BBINIONIHATH Haj Bekropamu? 11. ChopMyaupyHTe NpaBu-JI0 YMHOXKEHHS BEKTOPA HA YHCIIO. 3auIuTe GopMyJIy.

12. ChopmynmupyiiTe MPaBUIIO CIOKEHNS (BEIYUTAHMUS) BEKTOPOB B KoopAnHaTtax. 3anummre hopmyiy. 13. Chopmymnupyiite
rpadudeckue mpaBuiIa CIOKCHUS (BEIYUTAHHUS) BEKTOPOB. 14. UTO Ha3BIBAaeTCS CKAIAPHBIM IIPOM3BECHHUEM IBYX BEKTOPOB?
3anummre onpezneneHue u ase popmyisl. [Tpumepst. 15. YTo MOXKHO HAXOIUTH C MTOMOIIBIO CKAIPHOTO IPOU3BEJECHUS BEKTOPOB.
3anumure popmynsl. [Ipuseante npumepsl. 16. Chopmynupyiite GU3nUecKnii CMBICI CKaISIPHOTO IPOM3BEACHUS BEKTOPOB.
IIpusenute npumep. 17. Kakue BekTOpbl Ha3bIBatOTCA yrnopsaoueHHbIMU? 18. UTo Ha3piBaeTCs paBoil Tpoiikoi BekTopos? JIeBoi
Tpoiikoii BekTopoB? Onpenenenus u cxeMsl. 19. Uto Ha3bIBaeTcs BEKTOPHBIM Ipou3BeieHneM BekTopos? 20. Uto noryyaercs B
pe3yJbTaTe BEKTOPHOTO IPOM3BE/ICHUS BEKTOPOB, @ 4TO B pe3yJibTare ckaysipHoro? 21. 3anummte GpopMyiry KOOpAUHAT
BEKTOPHOTO ITpOoM3BeAeHNs BeKTopoB. [IpnBenute npumep. 22. YTo MOKHO HAXOJHUTH C TIOMOIIBIO BEKTOPHOTO TIPOM3BEICHUS
BekTopoB? IlpuBenute npumepsl. 23. YUTo Ha3bl-Ba€TCS CMEUIAHHBIM IIPOU3BEIEHUEM TPEX BEKTOPOB? 3allUIIUTE OIPEAEICHUE U
(hopmymy B koopauHaTax. 24. UTo MOKHO HAXOJUTH C MIOMOIIBI0 CMEIIAaHHOTO Mpou3BeAeHus BekTopos? [IpuBeaute npumepsl. 25.
3ajayda 0 JAENCHUH OTPE3Ka B 33/JaHHOM OTHOLICHHH. 3anummre GopMyIty JUlsl HaX0XKICHHUS KOOPAWHAT TOY-KHU JICTICHHUSI.
IIpusenure npumep.

Temsl 3 u 4. @ynkmus. [Ipenen pynkuu. [Ipoussonnas ¢pyukmuu. Mcenenoanue GpyHKIui

1. Yro naswiBaetcs dynkiuei? 2. UYto Ha3pIBaeTcs 00gacThio onpenenenus GyHkmuu? 3. Uto HaspiBaeTcs rpadpukoM GyHKuuu? 4.
[MepeuncnuTe KITacCH OCHOBHBIX JIEMEHTApHBIX (QyHKINHA. M300pasuTe ux rpaduku 5. Kak npoBecty nccienoBaHue Ha
YEeTHOCTB\HEUeTHOCTh pyHKIuH 6. Kak HalTH TOUKM nepecedeHns rpa-¢uka QyHKIHMHA ¢ KOOPAUHATHBIME OcsAMH. 7. UTo
HazbiBaeTcs acumnrToroi? 8. Kakue ObiBatoT acumnrtotel? 9. Kak HaiiTu BepTukansHble acuMnToThl? 10. Kak HaiiTh HakimoHHBIE
acumnTotsl? 11. Yo Ha3bBaeTcs npe-nenom Gyakmuu? 12. Kakol mopsIok eHCTBUI MU BhIYKCICHUN Tpeaeia GpyHkuuu? 13.
Kaxwie ObIBaroT BUIBI HEONIPEIEIIEHHOCTEH TIPH BRIYHUCICHNH nipenenoB? 14. HamummTe mpaBuita pacKpbITHS HEONPEICIeH-HOCTEH
(Bcex). 15. Chopmynupyiite IIpasuio Jlonurans. 16. Uro Ha3bBaeTcs nmpou3BoaHOH ¢yrkimu? 17. Hanumute npasuna
muddepenunposanus. 18. Hamumme tabuy npoussBoausix. 19. Kak npoBoauTes uc-cienoBanne GyHKIMH HA MOHOTOHHOCTb U
akcTpeMyMsl. 20. Kak mpoBoauTCs MccaejoBaHNe Ha BEITYK-TOCTH\BOTHYTOCTh M OTBICKAHHE TOYEK Iepernoa.

Tema 5. HeonpeneneHHBbIN U onpeaeneHHbli uHTerpan MHaTerpansl

1. Yro Ha3biBaetcs nepBoobpasHoii. [Ipuseaure 1-2 mpumepa. 2. YTo Ha3bIBaeTCsl HEONPEAEICHHBIM HHTEe-TpanoM. 3. CBolcTBa
HEoIpe/ieNIeHHOTo HTerpana. 4. Tabnuia OCHOBHBIX MHTETpasoB. 5. PacckaxunTe 00-11yr0 cXeMy OTBICKaHUS HEOIIPEIEICHHOTO
uHTerpana. 6. Kakue merons! uHTErprpoBanus Bbl 3Haere. [Ipu-senute 1-2 npumMepa ¢ NpUMEHEHUEM METOJIOB UHTETPUPOBAHHUS. 7.
Kakue cnenuanpHble Ki1acchl (GyHKIMNA pacCMaTpUBAIOTCS IIPHU HHTETPUPOBAHHH. §. PacckaxuTe MOCIe0BaTeIbHOCTD ACHCTBUIA,
HEOOXOAMMBIX IS IPECTaBICHHs PAllMOHAILHON IpOOH B BUJIE CYMMBI IIPOCTEHIINX 3JIEMEHTApHBIX Jpobeil. [IpuBenure
npumep. 9. Kakne nprueMbl IpUMEHSFOTCS [T HHTETPHPOBAHMS HppannoHaIbHEIX GyHKui. [Ipueeante npumep. 10. Kakne
TpUEMbI IPUMEHSIOTCS JUIS HHTETPHPOBAHUSA TpUTOHOMeTprueckux (yHkimit. [Tpusenu-te npuMepst. 11. Uro Ha3bIBaeTcs
omnpeneneHHbIM uHTerpaigom. [Ipusenure 1-2 npumepa. 12. CoiicTBa onpenenenHoro unrerpana. 13. Kak npoBogurcs
BBIYMCIIEHHE ONPEIENIEHHOr0 HHTerpana. B uem otnnune npuMeHeHNs: METOI0B UHTETPUPOBAHUS B HEONIPEIECICHHOM U
onpezneneHHoM unterpaie. [lpusenute 1-2 npumepa. 14. Kakue reomeTpruieckie MpUIIOKEHNUS OTPEEIEHHOT0 HHTETpaia Bbl
3Haere. 3anumuTe Gop-mynsl. [IpuBeante 1-2 npumMepa BEIYHCICHUH.

Tema 6. [InddepeHimaabHble ypaBHEHUS

1. Yro HazpiBaeTcs mudepeHranbHBM ypaBHEHHEM ?

2. Uro Ha3bIBaeTcs pemeHneM quddepeHnnaaIbHOro ypaBHeHUS?.

3. Kakux nopsiakoB ObiBatot JIY?

4. Kaxk onpenenutp nopsaaox JJY?

5. lepeuucnure Tuns 1Y 1-ro nopsaxa.

6. 3anumute 1Y 1-ro mopsaka B obuieM Buje (popMysl).

7. Onummre Meton pemenus 1Y ¢ pa3aeneHHbIMA IEPEMEHHBIMHU.

8. OmmmmTe MeTox pemreHus Y ¢ pa3mensiomuMucs nepeMeHHBIMH.

9. Onumure MeToA pewenus ogHopoasoro Y 1-ro nopsaxa.

10. Onumute Meton perienus aurerHoro Y 1-ro mopsaka.

11. Onumute meton petnenus Y bepaymmu. 12. [epeuncnure popmel 3anucu pemmenus Y. 13. Uto Ha3piBaeTcs 00IUM
pemenueMm JIY? 14. Uro HazpiBaercst oouimM uHTerpasiom 1Y? 15. Uro HaspiBaeTcst yacTHbIM perenrneM Y ? 16. Uto Ha3bIBaeTCs
YJacTHBIM HHTerpanoM JJY?

6.2. TeMbl NHCbMEHHBIX PadoT

KontponbHas paboTa:cuCTeMBbI TMHEHHBIX aNreOpandeckuX ypaBHEHUH, BEKTOPHI, Ipeiell, IPOU3BOHAS, HCCIEeA0BaHUE (DYHKITHI
KOHTpOJIbHAst paboTa: MHTErpaisl, MU PepeHINaIbHbIC YPAaBHEHNS




6.3. ®oH/I OLIEHOYHBIX CPEJCTB

DK3aMeHaIMOHHbIE BOIPOCHI
1 cemectp

1.1. Marpuusl. Buasl matpun. elicteus Haa matpuuamu. Onpenenurend. Berunciaenue onpeaenureneit 2 u 3 nopsaka. Bei-
YHCJIEHHE ONpeenuTenei BEICINX nopsakoB. [Ipusectu mpumepsl.

1.2.Cuctembl THHEHHBIX ypaBHEHMH (0OCHOBHBIE OHATHS). Metos! pemenus CJIY. Meron Kpamepa. Merox 'aycca. [Ipuse-ctu
HIpUMEpPHI

1.3.BekTop, OCHOBHBIE MIOHATHS (MOIYJIb BEKTOPA, KOOPJHHATHI BEKTOPa, HAIIPABIISAIOIINE KOCUHYCHI BEKTOPa). Bibl BekTo-poB
(e1MHUYHBIN, HYJIEBOH, KOJUIMHEAPHbIE, paBHbIE). JlelicTBUs Hax BekTopaMu. [IpuBecT npumMepbl

1.4.CxanspHOe IPOM3BEICHNE BEKTOPOB (ONpeesieHre, OCHOBHEIE ()OPMYJIIBI, MCXaHWIECKIH CMBICT, APYTUE IIPUITOKCHNUS).
IIpuBectu npumepsl

1.5.BexTopHOe npou3BeieHNE BEKTOPOB (OINpeiesiecHre, OCHOBHbIE (pOPMYJIbI, TeOMeTpHIecKuii cMbici). [IpuBecTi npruMepsbl
1.6.CmemnianHOE ITPOMU3BEICHIE BEKTOPOB (OIIpeieTIeHHe, OCHOBHBIE (hOPMYJIBI, TeOMETPHUIECKUil cMBbICi). [IprBecTr IprMepsI
2.1.®@ynknus. Obmacts onpeaeneHus. OCHOBHBIC JIeMEHTapHbIE (PyHKINH, UX rpaduKu, 00JIaCTH OIpeIeNIeHNs H 00IacTH
3HaueHuil. [IpuBecTn npumepsl

2.2 Ilpenen GpyHKUWH, ONpeieeHne, cBocTRa. [1opsmok AeficTBIIA IpH BEIYHUCICHNH TIpeena GyHKIH. be3ycioBHEBIE ore-panum
HaJl 0ECKOHEYHO OONIBIIMMHU M OECKOHEYHO ManbIMi (GyHKIusMu. Bunsl Heonpenenennoctelt. [IpaBuma packpbITus
HeomnpezaeneHHocTel. [IpuBectu npumepst

2.3.3agaum, IpUBOAIIME K TOHATHIO IPOU3BOAHOI. [Ipon3BoaHas GyHKIHH, ee onpeieleHIe, TeOMETPHUYECKIH M MeXaHNIe-CKHUi
cMbIci. CBA3b MeXTy HellpepbIBHOCTHIO U M depennnpyemocTsio ¢pyHKImu. [IpuBecTH mpuMepsI.

2.4.ITponsBoxHas CyMMBI, Pa3HOCTH, IPOM3BEICHUS U YacTHOTO (yHKImH (mpaBmia quddepennuposanns). [Ipusecta npumMe-psl.
2.5 IIpousBoaHast cioxHOM (pyHKuuH. Tabmuia Npou3BOAHBIX OCHOBHBIX JIEMEHTApHBIX (yHKIMI. [IpruMepbl OThICKaHUS
TIPON3BOTHBIX.

2.6.Jlorapudmuaeckoe quddepernupopanue. O6mas cxema, Gpopmyina. [Tpusectn mpuMepsl.

2.7.1IpaBuna Jlonurtans. PackpbiTue pa3nuyHbIX HeonpeaeaeHHocteil. [IpuBectu npumepsl.

2.8.06sacTh onpenenenus GpyHkiuu. OnpenesieHne, IPUMephl OTBICKAHUS 00JaCTH ONPEAeTCHUS Pa3HbIX QYHKIHHA (CTENeH-HOM,
JIpOOHO-PAIMOHATIBHON, HPPAMOHATBHON, TOKa3aTeIbHOH, TOTapu(MIIECKOH, TPUTOHOMETPHIECKOH, 00paTHON TpH-
TOHOMETPUYIECKOIf).

2.9.HenpepsiBHOCTh (hyHKIMH. OnHOCTOpOHHME Npenenbl. Teopema o paBeHCTBE 0JJHOCTOPOHHUX IpezesioB. OnpeneneHus
HeTIpephIBHON (yHKIMH B Touke. HerpepriBHOCTE (yHKINM Ha oTpeske. Kimaccudukanus Touek paspbiBa. GpyHxuun. [Ipusectn
HPUMEPBL.

2.10.AcumntoTsl rpaduka pynkuun. Onpeaenenue, npuMepbl. OTbICKaHNE BEPTUKAIBHBIX, HAKJIOHHBIX TOPU30HTAIBHBIX
acumnToT rpaduka ¢pyHkuuy. [IpuBecty npuMeps.

2.11.Bo3pactanue u yosiBanue GyHkmuu. OnpenencHus, npuMepsl. HeodxoauMoe 1 10cTaTOYHOE yCIOBHE MOHOTOHHOCTH,
reoMeTpuueckuii cMbICH. [ToHsATHE SKCTpeMyMa (GyHKIUH. Y CIOBHE CYIIECTBOBAHHSA 3KCTpeMyMa. KpHuTHueckne TOIKH IepBOTO
pona. IlepBoe n BTOpoe IOCTATOYHBIC yCI0BHs SKcTpeMyMa (yHKuuH. Hanbomnblee n HauMeHblIee 3HaueHHe GyHKIMU Ha
otpeske. [Ipumeps! nccnenoBaHus GYHKINH HAa MOHOTOHHOCTB H OKCTPEMYM.

2.12.Anrroput™ nccienoBaHus (pyHKIMH U TOCTpOSHHE MakeTa ee rpaduka. Obmas cxema uccienoBanus QyHkun. [loctpo-eHne
rpauKoB JpoOHO-PAMOHANBHBIX, TOKA3aTENbHBIX, Jorapudmuueckux GpyHkuuid. [Ipumepsl.

2 cemecTp

2.13.IlepBoobpasnas ¢pynkuuu. Heonpenenenuslii naterpan. CBoiicTBa HEONPeAeIEHHOIO HHTerpaa.

2.14. Tabmuna uaTerpainos. [IpuMeHeHre TaOIHIBI M CBOMCTB HHTETrpajla MOKa3aTh Ha IIpAMepax

2.15. Merox 3aMeHBI IepeMeHHO# (MeTo moJcTaHOBKH). [IpuBecTH mpuMepst

2.16. Metoa uHTErpupoBaHus 1o YacTsM. [IpuBecTr mpumepsl

2.17. UnaTterpupoBanue GyHKINH, COMEpKAINIUX KBAJAPATHBIA TpeXwieH. [[puBecTH mpuMepsI

2.18. UHTerpupoBanme ApoOHO-palMOHAIBHBIX QyHKIHH. IIprBecTrH prMeps

2.19. MHTerprpoBaHue UppaHOHANBHBIX (yHKIHH. [IpuBecTn IpuMeps

2.20. MuTterpupoBanue TpuroHomMeTpudeckux ¢pyHkuui. [TIpusectn npumeps

2.21. Onpenenennslii naTerpan. OcHoBHbIE NOHTUSA. CBONCTBA ONPENIEIEHHOIO UHTErpaa.

2.22 BplunciieHHE ONPEEICHHOTO UHTErpana. 3aMeHa IIEpEMEHHON B OIIPEIEICHHOM UHTerpae. MHTe-rpupoBaHue 1o 4acTsM B
omnpezeneHHOM uHTerpane. [IpuBecTa mpuMepsl

2.23. TIpunoxxeHuns onpenesneHHOro MHTerpana. Ilnomans miockoi ¢purypsl. Jnuna nyru. Berauciaenue o0beMoB

2.24. HecoOCTBEHHBIEC HHTETPAIIBI

2.25. Muddepenuansaele ypasHeHus. Onpenenenue, pemenue Y, Buasr Y.

2.26. luddepeHunansHple ypaBHEHUS epBoro nopsiaka. OcHOoBHbIE TOHATHS, BUAbI Y. [Ipumepsr

2.27. Pewenne 1Y ¢ paszpenstomumucs nepeMeHHsIMu. Pemenune ognoponHoro Y nepsoro nopsaka. [Ipumepst

2.28. Pemenue nuneitnoro Y nepsoro nopsaka. Pemenue 1Y beprymu. [Ipumepst

2.29. Jluneitnble oqHOpOAHBIE AubdeperHuanbabe ypaBHeHHS BToporo (JIOAY) nopsaka ¢ MOCTOSHHBIMEU K03 GHIHUEHTaMU.
JIOJIY n-mopsaka ¢ HOCTOSHHBIME K03 dunmentamu. [Tpumepsr

2.30. Jlunetinble HeomHOPOAHBIE MU PepeHnnanbabie ypaBaenus (JIHY) BToporo mopsijaka ¢ mOCTOSHHBI-MU KO3 PHUIIMEHTAMU.
Haxoxnaenue yactaoro pemenus JIHAY. ITpumepst

6.4. l'[epeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

Hepequb KOHTPOJIbHBIX BOIIPOCOB 110 TEMaM, KOHTPOJIbHAsA pa60Ta, OK3aMCHAIIUOHHBIC BOTIPOCHI.




7. YA EBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJI)

7.1. Pexomenayemas JiuTeparypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI1. | Hunaues Bricimas matematika: Y4eOHHUK 1151 Mockaa: 392
1 [B.C. BY30B Bricmas mkona,
2007
JI1. [[Tucemennslit | KoHcnekT nekuuii no BeICIIEH Mocksa: 248
2 |AT. Maremaruke. [omHbI Kype: yaeOHoe AUPUC-
rmocooue I[TPECC, 2010
7.1.2. lonoHUTEIbHAS JUTEPATypa
ABTODBI, 3armaBue W3narenscTBo, Kon-so On. aapec
JI2. | Matimbimesa | AuddepeHpansHble ypaBHSHHS: Bbparck: bpI'VY, 56
1 [O.A YuebHoe nocobue 2009
JI2. | Hanko IL.E. Bericmias maremaTrka B yrpakHEHUsIX 1 | MockBa : 290
2 3amadax. B 2-x 4.Y.2: yuebHoe nocobue |"Onukc 21 Bex",
ISl BY30B ,2003
JI2. | Janko ILE. Beiciias Matemaruka B ynpakHeHusax 1 | Mocksa : 284
3 3amavax. B 2-x 4u.Y.1: yue6HOoe mocobue |"Onukc 21 Bek",
ISl By30B ,2003
JI2. | EmenssiHOBa | MHTeTrpHpoBaHue GYHKINI OXHOH Bbparck: bpI'VY, 36
4 |H.B. MIepEeMEHHOI: yaeOHoe mocodne 2013
7.1.3. MeTtoauueckue pa3pagoTk
ABTOpBL, 3armaBue WsnatensctBo, | Kon-Bo Omn. agpec
JI3. | EmenpsnoBa | PackpbiTHe HeonpeneneHHOCTEH B Bparck: bpl'Y, 201
1 (H.B, npenenax: Meroauueckue yKka3zaHus 2009
Jlapnonosa
Oor.
JI3. | bBarunoBa Marematuka. U.1. JIuneiinas u Bbparck: bpI'VY, 53
2 |T.I., JIumyx |BekTopHas anreOpa, aHANUTHYECKAst 2011
E.B. reoMeTpus, Hayajla MaTeMaTH4eCKOro
aHanu3a. 3ajaHus s
CaMOCTOATENIFHON paboTHI:
Meroauueckue ykazaHus
JI3. |EmenbsiHoBa | Maremartuka. B 2 4. Yacts 1: yue6HOE Bbparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/yY ye6Hbie
3 |H.B. mocooue 2021 %20u%20y4e0H0-MeToIuIecKue o

20mocobusa/Maremartuka/EmMennsanoBa
%_20H.B.Matemaruka.%
204.1.VI1.2021.pdf

7.3.1 llepeyeHs NpOrpaMMHOro odecreveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.2 IlepeuyeHb NHGOPMALMOHHBIX CIIPABOYHLIX CHCTEM

73.2.1

«YHuBepcuterckas oudiamoreka online»

7322

DneKTpOHHbIH Katanor ounbmmortexkn bpl'yY

73.2.3

DnektponHas oubnmorexa bpl'yY

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIITUHBI (MO YJISA)

Aynuropus Hasnauenne OcHaileHue ay 1uTopun Bun zanarus
0001* Aynutopus i VYueGHast Mmebens KP
NPAKTHYECKUX 3aHSATHIT
0002* JIEKIIMOHHAS ayJUTOPUS YueOHas mebenb KP
0004* ayIUTOPHS JJIs YuebHas mebenb

CaMOCTOSTENBHOM paboThI

npuntep HP LaserJet P2055D

O6opynosanue: 10-I1K i5-2500/H67/4Gb (mouutop TFT19 Samsung);

9. METOIUMYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCIUIIJINHBI (MO YJIS)

O0Oyuaronmuiicst JOIMKEH pa3padboTaT COOCTBEHHBIH PEXUM PABHOMEPHOTO OCBOCHHS JUCIUILIHHEL. [IoaroToBKa cTyaeHTa K
HpPEeACTOSIIEH JIEKIIUU BKITIOUAeT B ce0s psAA BaKHBIX ITO3HABATEIBHO-IIPAKTHUECKUX ITATIOB: ~UTCHUE 3aIHCEH, CACNIaHHbIX B
npoliecce CIyIlaHus U KOHCTIEKTUPOBaHMS NpeAbLAyILel JIeKIIMH, BBIHECEHUE Ha TI0JIS BCEro, YTo TpedyeTcs Npy AajbHen el
paboTe ¢ KOHCIIEKTOM M y4eOHUKOM; -~-TeXHHIeCcKoe 0(OopMIICHHE 3aHce (o [9epKUBaHNe, BEIICICHIE TIIaBHOTO, BEIBOJIOB,
JIOKA3aTeNIbCTB); -BRIMOTHEHNE MPAKTHYCCKUX 3aIaHMI IPEMNOAaBaTeNs; -3HAKOMCTBO C MATEPHAIOM HPEICTOSIIECH JICKIIUH 10
y4eOHMKY U JONOJHUTENBHON TuTepaTrype. AKTHBHAsI paboTa Ha JIEKIUH, €€ KOHCIIEKTHPOBaHUE, POLyMaHHasl,




IeJICHATIpaBIICHHAs], CHCTEMaTH4ecKas, a TTIaBHOE - 100pOCOBECTHAS U TTyO0OKO OCO3HaHHAs MOCHIeAyomIas paboTa Hax
KOHCIIEKTOM - Ba)KHOE yCJIO0BHE YCIELUIHOTO 00y4€eHHs CTyJEHTOB.

[paxTHdeckoe 3aHATHE [0 MAaTEMaTHUKE IO3BOJISIET CTYACHTY OoJiee TIyOOKO pa3o0paThCs B TEOPETHIECKOM MaTepuaie u
OIIPEIETHTH C(ephl ero MPAKTHIECKOro IpuMeHeHUs. OCHOBHAS IeTb MPAKTHIECKOTO 3aHATHS — PA3BUTHE CAMOCTOSTEIILHOCTH
ctyzaeHTa. [loarotoBka k MpakTUUECKUM 3aHATHAM COCTOUT B TOOPOCOBECTHOM aHANIN3€ TEOPETUIECKOr0 MaTepHala, COCTaBICHUH
KPaTKHX CIPaBOYHUKOB, CJIOBAPHKOB, CXEM, aIrOpUTMOB. Kpome Toro, Bce AoMallIHUE 3aaHHs K IPAKTHYECKOMY 3aHSATUIO
JIOJDKHBI OBITH BBITIOJIHEHBI, JIOO TIOATOTOBIICHEI BOITPOCHI IIPEIIOAaBATEII0, PACKPHIBAIOIINE TPYIHOCTH B OCBOCHUH yIEOHOTO
MartepHuana.

KoHTponbHBIC MEPONIPUATHS IPEACTABISAIOT COOOH CIIOCO0 MPOBEPKU 3HAHUH CTYJIEHTa, €T0 YMEHMI U PEIIoaaraloT IMCbMEHHbIE
OTBETHI Ha TIOCTABJICHHBIE BOMPOCHL, TNOO CAMOCTOSATEIFHOE BBITOJIHECHHE IPAKTHIECKHX 3aJaHui. [loMroToBKa K KOHTPOJIBHBIM
MEpOIPUATUSIM COCTOUT B OTBETCTBEHHOM BBIITOJHEHUHN BCEX JOMAIIHUX 3aJaHUH 110 AUCIUIUIMHE H CAaMOCTOSATEIFHON IIPOpaboTKe
OCHOBHOH U JIOTIOJIHUTENBHOM JINTEPATYyPHI.

Hanboiee npoayKTHBHOM SIBIISIETCSI CAMOCTOSATENbHAsL paboTa B OMONINOTEKE, I/1e JOCTYIHBI OCHOBHBIC U JIOTIOJHUTEIILHBIC
[I€YaTHBIE U 3JIEKTPOHHBIE UCTOYHUKHU. IIpy BBIIIOHEHUH [IPUBECHHBIX BBIIIE PEKOMEHAALUI TOJATOTOBKA K 3a4€Ty U HK3aMEHY
CBEZETCS K IOBTOPEHHIO U3YYEHHOIO M COBEPIICHCTBOBAHUIO HABBIKOB IIPUMEHEHHSI TEOPETUUECKUX IIOJ0KEHUHI U Pa3IMUHBIX
METOJIOB PEIIEHUS K CTAHAAPTHBIM 1 HECTAHIAPTHBIM 33JaHHSIM.
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