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He.]'[b O0CBOCHUA JUCHUITIIMHBI
Leas mpenogaBaHusi JMCHUILUIMHBI: MPHOOpPETEHUE CTYICHTaMU HEOOXOAMMOM MaTeMaTHYeCKOM

KYJIBTYpPbI ¥ 3HAHUH JIJIs1 UCTIOJIB30BAHMSI UX 110 CBOEH CIIeUaibHOCTH.

3agauu u3yyeHHMs JIMCUHMILIMHBI: B pe3yJbTaTe M3YyUeHUs Kypca CTYACHT JOJKEH YMETh pellaTh
Ha0Op CTaHAAPTHBIX 337a4, OPUEHTUPOBATHCS B MaTEMaTHUECKOM JINTEpPAaType, OTHOCSILENHCS K €ro Crelu-
aIbHOCTH, OLICHUBATh UH(GOPMAIUIO, INIAHUPOBATH U OCYILECTBISATH CBOIO JESATEIIBHOCTh C YYETOM pe3yiib-
TaTOB 3TOr0 AHAJIMU3A.

Mecto qucunimiuabl B cTpykrype OOII BO
PabGouas nporpamma ocBoeHUsI Y4eOHON TUCHUIUIMHBI «MaTeMaTruka COCTaBleHa B COOTBETCTBUU C

TpeboBanussMu OOpa30BaTEIHPHOTO CTaHIAPTa BBICIIErO 00pa30BaHMSs, CAMOCTOSTEIFHO YCTAaHABINBAEMOTO
HUAY MUDUN.
JucnuriuHe TpeamecTByeT ollieMaTeMaTHdecKasl MoJAroToBka B o0beMe CpelnHel 001meoopa3oBa-

TEIBLHON IIKOJIBI MIIH KOJIJICXKA.

YcBoeHre JaHHOW AMCLUMILIMHBI KaK IPEAIIECTBYIONEH HEOOXOAMMO NIPU U3YUYEHUU CIIETYIOIINUX

JUCLMITINH (bI/IBI/IKa, MCXaHHUKa, TCOPECTHUICCKAA MCXaHUKaA, CIICHUAJIbHBIC I'JIaBbl MATCMATHUKU U JIP.

Komnerenuuu odyuyawinerocsi, popmupyembie B pe3yJjibTaTe OCBOCHUS JUCIH-

IJIMHBI

B miporiecce ocBoeHUs TaHHOHN TUCIUIUIHHEI Y CTYICHTa POPMHUPYIOTCS CIISIYIOIINE KOMIICTCHIIHH:
obmenpodeccuoHaIbHbIC

Koxa xom- HaumenoBanue
WNuanKkaTopsl JOCTUKEHHSI KOMITETEHITUN
HNETEHIUH KOMIIETEHIIH

OIIK-3 | Cnocoben mpumensarts | 3-OIIK-3 3HaTh: OCHOBHBIE MaTeMaTUYECKUE MPHIOKEHUS U (PU3U-
COOTBETCTBYIOILUI YECKUE 3aKOHBI, SBJICHUS U IMPOLECCH], HA KOTOPBIX OCHOBAaHbI IPUH-
¢buzuko- UMbl IeHCTBUSA 00BEKTOB MPO(ECCHOHATBHON 1eATENbHOCTH, a TaK-
MaTeMaTUYeCKUH al- | JKe anmapar TEOPETHUECKOIo U 3KCIEPUMEHTAIbHOIO UCCIIEOBAHUS
napat, Metoabl aHa- | Y-OIIK-3 YMeTh: IpUMEHATh OCHOBHBIE 3aKOHBI MaTEMaTHKH, PHU3U-
JaM3a U MOJEIUpPOBa- | KU M TEXHUYECKMX HAyK IMpPU MOJEIMPOBAHUH TEXHOJOTUYECKUX
HUS, TEOPETUYECKOTrO | MPOLECCOB
U 3KcnepuMeHTanbHO- | B-OIIK-3 BiageTs: MaTeMaTHdeCcKUM amnmapaTroM, METOJAaMH Teope-
IO MCCJIEIOBAHUS MPHU | THYECKOTO M 3KCIEPUMEHTAIBHOIO HCCIIEIOBAHUS MpPU pEIIeHUH
pemieHun npodeccuo- | MpoPpecCHOHAIBHBIX 3a1a4
HAJIBHBIX 33/1a4

YHHUBEPCATbHbBIE

VK-1 Cnocoben ocymects- | 3-YK-1 3Hats: mMeroauku coopa u o6paboTku MH(OpMALUU; aKTy-
JSATh MOUCK, KPUTHYE- | aJIbHbIE POCCUHCKUE U 3apyOeXHble HCTOUHUKH MH(pOpMaluu B cde-
CKUH aHaJIN3 U CUHTE3 | pe NMpodecCHOHANBHOM NesITeNbHOCTH; METO ] CUCTEMHOTO aHAJIN3a
uHpopmanuu, npume- | Y-YK-1 Ymerb: npuMeHATh METOAMKH TMOKCKa, cOopa U oOpaboTKu
HSTh CUCTEMHBIN MOJ- | MH(OpMaIK; OCYIIECTBIATh KPUTUYECKUM aHaIu3 U CUHTE3 HHPOp-
XOJl JUISl pelIeHusl Mo- | MaliH, MOJIYy4€HHOM U3 pa3HbIX HCTOUHUKOB
CTaBJICHHBIX 33Ja4 B-VK-1 Bnagers: MeTogamu noucka, coopa u o0pabOTKH, KpUTHYE-

CKOrO aHajgu3a M CHUHTe3a HH(OpMalMM; METOJUKOH CHCTEMHOTO
M0JIX0/1a JJIsl peIIeHUs IOCTABJICHHbIX 3a]1a4

3aﬂaql/l BOCIIMTAHHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHMUA JTUCHHUIIINHBI
B nmponecce OCBOCHUA JaHHON JUCUMIIMHEI PCAIM3YIOTCA CICAYIOIUC 3a/1a4Y BOCITUTAHUA:

Hanpas.ie- Co3nanue Hcnoab3oBaHue BOCMUTATENbHO-
. N BogiieueHne B pa3HOIJIAHOBYIO
Je- YCJI0BHIA, 00ec- | I0 NOTEeHIHUAJA y4eOHO AuCHu-
BHEY4eOHYI0 1eiTeJIbHOCTh
HHE/HBJII/I NnNeYnBaAKOIIUX IJINHBI
IIpodeccu- | popmuposanue | Mcnonp3oBanue BocnurarenbHoro | 1.Opranusanusi HayqHo-




OHAJIbHOE
U TPyJI0BOE
BOCIIUTA-
HHE

KYJBTYpHI UC-
clie1oBaTeb-
CKOH W WHXe-
HEpHOU Jies-
TEIBHOCTH
(B16)

MOTEHIMAajIa TUCIUIUIMH Tpodec-
CHOHAJIBHOTO MOJYJIS 1Sl popMHU-
POBaHUS MHKEHEPHOT'O MBIIIICHUS
U MH)KEHEPHOU KYyJIBTYpPBI 34 CUET
MPAKTUYECKHUX CTYJIEHUYECKUX HC-
CJIEIOBAHUI COBPEMEHHBIX IPOU3-
BOJICTBEHHBIX CUCTEM; IPOEKTHOMN
JESTEIbHOCTH CTYJIEHTOB I10 pas-
paboTKe U ONTUMM3ALUU TEXHOJIO-
THYECKUX CHCTEM, CBI3aHHOMU C
peleHreM pealbHbIX IPOU3BOI-

MIPAKTUYECKUX KOH(epeHIni 1
BCTpEY C BEAYLUIUMU CHELUATIN-
CTaMU MPEANPUITHA TOpoja U Be-
TepaHaMU aTOMHOM OTPAacCIIH.

2. Opranu3zaius 1 NpoBeJICHUE
MPEAMETHBIX OJIUMITHA U Y4aCTHE
B KOHKYypcax npodeccHOHaIbLHOTO
MacTepcTBa.

3.Y4acTHe B €KErogHbIX aKIHUIX
CTYJICHYECKHX CTPOUTEIIbHBIX OT-
pAIIOB

CTBEHHBIX 3a/1a4; IPOXOKJICHHUS
4yepes pa3Hoo0pa3HbIe UTPOBHIE,
TBOpYECKHE, pecTuBaIbHEIE (Op-
MBI, TPEOYIOIINE aHAIHU3a CJI0KHO-
ro o0ObEKTa, MOCTAHOBKU OTHOCH-
TEJIBHO HETo Mpeodpa3oBaTe/IbHBIX
3a/1a4 JUIsl kX ONTUMAJIBLHOTO pe-
HICHUS.

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI
JucnuniuHa npenogaercs cTyeHTam B 1-oM u 2-oMm cemecTpax. OOmiast TpyA0eMKOCTh AUCIUTIITMHBI
coctaBisieT 10 3aueTHbIX enuHMIL, 360 ak. 4acos.

KaJsiengapHbii niian

Ne Buabl yueOHoiI 1eATEIbHOCTH
P (B yacax) Maxcn
Ng [-5) L CI/I-
a T 3 = ATTe-
2 MAJIb-
3 HaumeHnoBaHue pa3aesa = g_ > cramus N
e o = 5 HBI
hi | (TeMbl) TUCHMILITHHBI = = e = o pasaeiia
e | M Y % = = 6 (dopma) oas
L | M R = é‘ i 3a
-3
a g = pasaen
1 cemecTp
1 | 1-3 | Jluneitnas anreOpa 90 | 16/4 - 16/6 | 58 KP1 40
AHanuTHuyecKkas reoMeTpus J31
KommnnekcHble uncia Kl
2 | 4-5 | Beenenne B maremarndeckuii a”a- | 90 16/4 - 16/6 | 58 KP2 30
3 3nl
HuddepenunanbHoe  UCUUCIECHUE KP3
(GYHKIIMN OJTHOW NEepEeMEHHOI
Buja npomexyTouHoii aTTecTanuu 180/ | 32/8 - 32/12| 116 | Dxk3aMeH 30
20
2 ceMecTp
3 | 6-7 | ®yHKIMH MHOTUX TIEPEMEHHBIX 90 16/4 - 16/6 | 58 312 40
Heonpenenennsle M omnpeneaeHHbIe KP4
UHTErpaJIbl Kn2
4 | 8-9 | KpaTHble uHTErpajbl 90 | 16/4 - 16/8 | 58 132 30
OObikHOBEeHHbIE U depeHIanb- KP5
HBIC YPaBHEHUS
. 180/ | 32/8 - 32/14| 116 | Dx3amen 30
Bua npomexyTouHOl aTTecTanuu 29




Coaep:kaHue JIEKIHOHHOTO Kypca

TeMBI JeKIMH.
Bomnpocsl, oTpadaTsiBaeMble Ha JIEKIIUA

Bcero
yacoB

YuyedHO-
MeTOANYecCKoe
ob0ecneueHmne

1

3

1 cemecTp

Pazgen 1
Tema 1. JIuneiinas aareopa.
Marpuipl U aeictBus Hag HUMH. OnpenenuTesd 2-ro U 3-ro MOPSIKOB, UX
CBOWCTBA M BBIYMCIICHUE. MUHOpHI, anreOpandeckue nomnonHeHus. OopaTHas
MaTpula, ee BbluMciieHue. [loHATHE CUCTeMbl JTUHEHHBIX anredpandecKux
ypaBHeHuii (CJIAY). Matpuunas 3anuce CJIAY. Matpuusblii METON, METOJ
Kpamepa.
Tema 2. AHAJINTHYECKAS TeOMETPHS.
Onpenenenne BekTopa. JImHelHble onepauuu HaJ BekTopamu. KoopauHatsl
BekTopa. JlnmmHa BekTopa. Pasmokenue Bekropa mo 6asucy. Hampapnstomme
KOCHUHYCBI BeKTOpa. JleHCTBUS HajJ BEKTOpaMU, 3aJaHHBIMH KOOPJIMHATAMHU.
CkasisipHOE MPOU3BEACHUE BEKTOPOB. YTOJ MEXAy BekTopaMmu. BekTopHoe u
CMEUIaHHOE MPOMU3BEACHUS BEKTOPOB. YCIOBUS KOJUIMHEAPHOCTH, OPTOIO-
HaJIbHOCTU U KOMIIJIAHAPHOCTHU BEKTOPOB.
[lonsipHast cucrema koopauHatr. JleneHue oTpe3ka B JAHHOM OTHOILECHHUH.
VYpaBHeHus: npsAMoil Ha 1uiockocTH. Kpusblie 2-ro mopsiaka: OKpyKHOCTb, 3JI-
aurnc, runepbona, napadona. YpaBHEHUS IUIOCKOCTH. YPaBHEHHS MPSIMBIX B
IIPOCTPAHCTBE.
Tema 3. KommiekcHble uncJia.
Omnpenenenne KOMIUIEKCHOTO yKcna. AnreOpandeckasi, TPUTOHOMETpHUUYECKast

H IIOKa3aTCJIbHasA (1)OpMLI KOMIIJICKCHOI'O 4YMCJIia. HeﬁCTBHH HaJ KOMIIJICKCHBI-
MM YHCJIaMH.

16

1-3

Paznen 2
Tema 4. BBenenne B MaTeMaTHYeCKHI aHAIN3.
Onpenenenust npenena ¢yakuun. OIHOCTOPOHHUE TMpeiAenbl. beckoHeuHo
Oonbine U OeckoHedHO Manble (hyHKIMH. [lepBblif U BTOpOi 3amedaTenbHbIe
npenensl. OKBUBaJIEHTHble OeCKOHEYHO Manble (pyHkuuu. HempepbiBHOCTB
¢ynkuuu. Knaccudukanus Touex paspbiba.
Tema 5. ludgdepeHunanbHoe HCYUCIeHHE (PYHKIUH OAHOM NePpEeMEHHOM.
[TpousBogHas GyHKIHMH, €€ TEOMETPUUECKUN U MeXaHU4eCcKHuil cMbicn. CBO-
CTBa MPOU3BOJAHBIX. Tabiuua npou3BoAHbIX. MeToabl nuddepeHIpoBaHus.
[TpousBonHble BhicIIUMX MopsAakoB. Jduddepennman ¢pynkuuu. [Ipunoxenue
IIPOU3BOJIHBIX.

16

2 cemecTp

Pa3nen 3
Tema 6. DyHKIINH HECKOJIBKHUX NEPEMEHHbIX.
Onpenenenne GyHKIUM ABYX, TpeX, n TepemeHHbIX. [Ipemen. Hempepsis-
HOCTh. YacTHble M MONHOE NpupanieHne (QyHKIMU. YacTHbIE MPOM3BOTHBIC
MIEPBOTO U BHICIIUX MOPSIKOB.
Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
[TepBooOpaznas ¢ynkuus. HeonpeneneHHslit HHTErpail U ero cBoiicTBa. Tab-
JMIa UHTErpanoB. MeToapl MHTETPUPOBAHUS.
OmnpeneneHHbIN HHTErpal: oNnpeselieHne, CBoMCTBa. Brluncienue onpeaeneH-
HOro uHrerpaia. [IpunokeHns onpeaeseHHOro MHTerpasa.

16

1-3

Pa3pnen 4
Tema 8. KpaTHble uHTerpaJbl
JIBOiHBIE MHTETPAJIBI: OMPEACIICHUE, TEOMETPUUYECKUIN CMBICII, CBOWCTBA. BhI-
YUCJICHUE IBOMHBIX UHTETPAJIOB.
Tema 9. O6bIKHOBeHHBIE TU(PepeHIInATbHbIE YPABHEHUS.

16




OcHoBHble TIOHATUS U depeHnnanbHbIX ypaBHeHH. [[uddepennmnanbupie
ypaBHEHHs |-ro mopsika ¢ pasfeislolUMUCT IEepeMeHHbIMU. JIMHelHble
nuddepeHIaibHble ypaBHEHHs 1 -0 mopsiaka.

OcHoBHBIE TOHATUS TU(PEPEHINATBHBIX YPaBHEHUIH BBICHIMX MOPSAKOB.
YpaBHEHHsI, JOMYCKAIONINE MOHKSHHE TOPSJIKA.

IlepeyeHb NPAKTHYECKUX 3aAHATHH

Y4eoOHo-
Tema npakTuueckoro 3ansatus. Bonpocekl, orpadarsiBaemMble Bcero
HA NPAKTHYECKOM 3aHATHH yacop| "o VMTIECKOE
ob0ecrnieueHue
1 2 3
1 cemectp
Paszngen 1
Tema 1. JIuneiinas anareopa. 16 1-3
JleiicTBusl HAI MAaTPUIIAMH, BBIYUCIICHUE OMPEICIUTENeH 2-T0 U 3-TO MopsI-
KoB. Brruucnenue obOparnoit matpuiiel. Pemenne CJIAY marpudHbiM MeTO-
oM, MmetogoM Kpamepa.
Tema 2. AHajiuTH4YeCKAsi TeOMeTpHsl.
JelicTBUsl HaJ BEKTOpaMu, 3aJlaHHBIMU KoopAuHaTamu. CkajasipHOE MpOU3Be-
JIEHUE BEKTOPOB. YTOJI MEXKJy BEKTOpaMu. BEKTOpHOE M CMEIIaHHOE MPOU3-
BEJICHUSI BEKTOPOB. Y CJIOBUS KOJUIMHEAPHOCTH, OPTOrOHAJIBLHOCTU U KOMILIa-
HapHOCTH BEKTOPOB.
[Tonmsapuas cucrema koopauHat. JleieHue OTpe3ka B JAHHOM OTHOUIEHUH.
VYpaBHeHHs IPSIMON Ha IUIOCKOCTHU. YPAaBHEHMS TUIOCKOCTU. Y paBHEHUS Mpsi-
MBIX B IIPOCTPAHCTBE.
Tema 3. KommiekcHblie uncJia.
[Tepexon ot anredpanveckoid GOpMbI KOMIUJIEKCHOTO YHCIa K TPUTOHOMETPH-
yeckoil u 00paTHo. JlelicTBUS HaJ KOMILIEKCHBIMH YUCIIAMHU.
Paznen 2
Tema 4. BBeneHue B MaTeMaTHYeCKUI aHAIU3. 16 1-3
Boruncnenue npenenos. PackpeiTue HeompeneneHHocTed. OmnpeneneHue To-
YeK pa3pbiBa (YHKIIHH.
Tema 5. lupepenunanbHoe HCHUCTeHUE PYHKIMU OJHOI MepeMeHHO.
Boruricnenue mpou3BOIHBIX C MCIONIB30BAHUEM TaOJUIIBI MPOU3BOIAHBIX U UX
cBoiictB. [Ipou3Boanas cinoxxHoil ¢yHKIUHU. [Ipon3BOAHBIE BBICHIMX IMOPAJI-
koB. Jluddepentman pynkuuu. [lpunoxxeHue npon3BOAHbIX.
2 cemecTp
Pa3nen 3
Tema 6. ®yHKIMN HECKOJIbKHX MEepeMeHHbIX. 16 1-3
Brluncnenue 4yacTHBIX NPOW3BOAHBIX MEPBOIO MOPSAJIKA, YACTHBIX MPOU3BO-
HBIX BBICIITUX TIOPSIKOB.
Tema 7. HeonpenejieHHbIE H ONpeAeIeHHbIE HHTErPAJIbI.
MeTo/1bl MHTETPUPOBAHUSI HEONPEJIETICHHOIO MHTErpalia: HEemoCpeACTBEHHOE
MHTETPUPOBAHUE, METO/ 3aMEHBI, UHTETPUPOBAHUE 10 YACTSIM.
Borunicnenue ompeneneHHOro MHTerpajga ¢ nomoinsio (opmynsl HbroToHa-
Jleiionuua. IlpunoskeHus: onpeaeneHHOro HHTerpaa.
Pa3pnen 4
Tema 8. KpaTHble nHTErpajbl. 16 1-4

JIBOliHBIE MHTETPAIIBI: OMPEACIICHUE, TEOMETPHUYECKUIM CMBICII, CBOWCTBA. BhI-
YUCJICHUE IBOWHBIX UHTETPAJIOB.

Tema 9. O0bikHOBeHHBIE TU(PepeHnnATbHbIE YPABHEHUS.
Juddepennnanbaple ypaBHEHUs 1-T0 MOPsIIKA ¢ pa3eNsoNMMUCS ITepeMeH-
HbIMU. JInHelHble TuddepeHnranbuble ypaBHeHus 1-ro nopska.

YpaBHEHUs], TONYCKAIOLIKE TIOHUKEHUE TIOPsIKA.




IlepeueHsb 1a00pPATOPHBIX PA0OT- HE MPEAYCMOTPEHbI Y4€OHBIM IVIAHOM

BaHaHl/lﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

Beero YuebHo-
Bomnpocek! 111 caMOCTOATEILHOTO U3yYeHus (3a1aHusl) 4ACOB MeETOoauYecKoe
o0ecrneueHue
1 2 3
1 cemecTp
Pazgen 1
Tema 1. JInneiinas anareopa. 58 1-3
Brruncnenne onpenenurtenel BbicHIuX NopsakoB. Mertoa ['aycca pemienus
CJIAY.
Tema 2. AHajuTH4YeCKAsi FeOMeTpHsl.
[IpunoxxeHue ckaasipHOro, BEKTOPHOI'O M CMEIIAHHOTO MPOU3BEACHUS BEKTO-
pOB.
Tema 3. KommiekcHblie uncJia.
JleicTBUs HaJ KOMIIJIEKCHBIMHM YHCIIAMHU.

Pa3zgen 2
Tema 4. BBenenne B MaTeMaTHYeCKH aHAIU3. 58 1-3
Brruucnenue npenenon. OmnpeesneHue ToueK pa3pbiBa (yHKIMH.
Tema S. luppepeHunanbHoe HCHUCTIeHUE PYHKIMU OHOI MepeMeHHO.
Jlorapudmuueckoe muddepenuuponanue. JuddepenuupoBanue GyHKIUH,
3a/laHHBIX HESIBHO WJIM MapameTpuyecku. [lpunoxxenue npon3BoAHbIX.

2 cemecTp

Pa3nen 3
Tema 6. ®yHKIINH HECKOJIBKUX NepeMEHHBbIX. 58 1-3
Haxoxnenue Touek sKCTpeMyMa, HauOOJbIIMX M HAUMEHbIIUX 3HAYEHUI
GyHKLIUH 2-X TEpEMEHHBIX.
Tema 7. HeonpenejieHHbIE M ONpeAeIeHHbIE HHTErPaJbI.
WHTerpupoBaHue paruoOHANbHBIX JpoOei, TPUTOHOMETPUYECKUX (DYHKIMMH,
UppaloHaIbHBIX QYyHKIMI. HecoOcTBEHHbIE HHTErpabI.
[TpuioskeHUsl ONPENEIIEHHOr0 HHTErpasa.

Pa3nen 4
Tema 8. KpaTHble nHTerpaJbl 58 1-4
TpoliHble MHTETpaibl: ONpPEIEICHUE, CBOUCTBA. BbhIUNCIEHNE U NPUIIOKEHHE
TPONHBIX UHTETPAJIOB.
Tema 9. O0bikHOBeHHBIE TU(PepeHINATBLHbIE YPABHEHUS.
Jlunelinble nuddepeHnnanbHble ypaBHEHUs 2-T0 TMOPSIIKA.

PacuerHo-rpaguueckast padora - He NPpeAYCMOTPEHA YU4eOHBIM INIAHOM
KypcoBasi padora - He npeaycMOTpeHa Y4eOHBIM IJIAHOM

Oobpa3oBaTeibHbI€ TEXHOJIOTMH
[Ipu M3ydyeHUM AMCHUIUIMHBI «MaremMaTuka» HCIONb3YIOTCS CIEAYIoIe 00pa3oBaTeibHbIe
TEXHOJIOTHH:
- JIeKIIMK B hopMaTe MyJIbTUMEANA;
- TTI0CCAapHii B 2JIEKTPOHHOM BapHaHTE;
- METOAMYECKHE YKA3aHUs B 3JIEKTPOHHOM BapHaHTE 0 Pa3IMYHbIM pa3jiesiaM MaTeMaTUKH.

DoH/I OLIEHOYHBIX CPEICTB
@DOoH/T OIEHOYHBIX CPEACTB MO AUCIUIUIMHE O0ECreYrnBaeT MPOBEPKY OCBOCHHS TUIAHHPYEMBIX pe-
3ylbTaTOB 00y4eHUs (KOMIETSHIINA U UX MHAUKATOPOB) TOCPEACTBOM MEPOIPHUITHIA TEKYIIETO, PyOeKHOTO
W IIPOMEKYTOYHOI'O KOHTPOJIA 110 JUCHUIIIIUHE.



CBs13b Mex 1y GOPMUPYEMBIMH KOMITETEHITUSIMU U (JOpPMaMHU KOHTPOJIS UX OCBOCHHSI MPECTaBJICHA B

clemyromel TabuIie:

Ne | HaumenoBanue koHTposnu- | Ko v HaMMeHOBaHUE MHIMKATOpPA JOCTH- HaunmenoBanue
/1l | pyeMbIX pa3zesoB (TeMBbI) JKEHUS] KOMIIETeHIIUN OLIGHOYHOT'O CPEJICTBA
Bx0/1HOM KOHTPOJIb
1 | Bxoamoii korTpoms Bonpocel BXOIHOTO KOH-
TpoJs (YCTHO)
ATTecTanus pa3JienoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 Kontponbnas 3aganue 1
Tewmsr: 1. JIunetinas Homamnee 3aganue 1
anredpa 3-0OIIK-3, Y-OIIK-3, B-OIIK-3 Komnoksuym 1
2. AHanuTHu4deckas reo- 3-VK-1, V-YK-1, B-YK-1
MeTpuUs
3. KomrmekcHbie uncna
3 Paznen 2 Kontposbnas pabora 2
Tewmbr: 3ananue 1
tll'ecifl?ae:f;: MaTeMaTH- 3-OI1K-3, Y-OIIK-3 , B-OIIK-3 KonTponbnas pabora 3
3-YK-1, V-YK-1, B-YK-1
2. Huddepennmanbroe
ucurcieHne (GpyHKIUU O
HOM MepeMEHHON
4 Pa3nen 3 3ananue 2
Tembl: Kontposnbnas pabora 4
1.®ynknun MHorux mepe- | 3-OIIK-3, Y-OIIK-3 , B-OIIK-3 Konnokeuym 2
MEHHBIX 3-YK-1, ¥-YK-1, B-YK-1
2.Heompenenenusie u
oTpe/ieNIeHHbIE HHTETPaIbI
5 Paznen 4 Jlomaminee 3ananue 2
Temsl: Kontponbnas pabora 5
1.eraTHI>Ie WHTErpaJIbl 3-OIIK-3, Y-OIIK-3 , B-OIIK-3 P peoo
3-YK-1, V-VYK-1, B-YK-1
2.06bikHOBeHHBIE audde-
pPEHITMATBHBIC YPABHCHHUS
ITpomexyTouHas aTTecTanus
6 | Dx3amen 1 3-OI1K-3, Y-OIIK-3 , B-OIIK-3 Bompockr k sx3ameny 1
3-VK-1, ¥-VK-1, B-VK-1
7 | Ox3ameH 2 3-OI1K-3, Y-OIIK-3 , B-OIIK-3 Bomnpocs! k ak3ameny 2
3-VK-1, V-VK-1, B-VK-1
Bonpochbl BXOTHOT0 KOHTPOJIsA
1. TloHsaTus MeauaHbl, OMCCEKTPHUCHI, BBICOTHI TPEYTOHHUKA.
2. CpolicTBa paBHOOCIPECHHOT'O TPEYTOJIBHHKA.
3. CoOTHOIICHHS MKy CTOPOHAMH U YTIIAMHU TIPSIMOYTOJIEHOTO TPEYTOJIbHUKA.
4. BslunclieHUe TUIOMIAIU TPEYTroIbHUKA.
5. Ksaapar, npsMoyronsHUK, Mapaiienorpamm, poM0, Tpanernus. Mx cBoiicta, Gpopmynsl mio-
aJeu.
6. OxpyxHOCTh U Kpyr. Panuyc, xopaa, muamerp, kacatenbHasi, CEKyIasl.
7. JlnvHA OKPY)KHOCTH M JUTHHA JYTH OKPYKHOCTH.

8. [Ilmomanap Kpyra v IUIOIIAAb CEKTOpA.

9.

Ky6, napannenenunen, npuszma, nupamuaa. @opMyiibl miomaieid uX MOBEpXHOCTEH U 00be-

MOB.

10. ®yukuws, ee o0nacTh ONpeaeNeHUs U 00JIaCTh 3HAYCHUH.

11. OcHoBHBIE 3NIeMEHTapHbIe (DYHKIMH, UX CBOWCTBA U TpaUKH.

12. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.




13. ®opmynbl npUBENCHUS, CIOXKEHUS, TBOMHOTO U MOJOBHMHHOTO apryMeHTa TPUTOHOMETpHYe-
CKHX (DYHKITHIA.
14. PeuieHue TpUroHOMETPUYECKUX YPaBHEHUH BUJA Sin X=a , COS X=a , tgx =a .

15. ®opmyibl COKPAICHHOTO YMHOXKEHUSI.
16. Pa3znoxeHHe KBaAPATHOTO TPEXWICHA HA JIMHEHHBIC MHOKUTEIIH.

IIpumepHbIi BApUAHT KOHTPOJIbHOI padoTsl 1 (KP1)
1. Haiitu pemenue cucremsl MmetogoMm Kpamepa:
—Xx1+2x,+ x3=5
2x1 —3x, +3x3 =1
Xy —5x3 = =9
2. Ilo xoopmunaram touek A (4,6,3),B(-5,2,6), C (4,-4,-3) HaiiTu:
a) JuHy BekTopa d = 4CB — AC,

- -

0) ckaysipHOe TIpousBeieHrne BeKTopoB AB u AC.

3. JlaHBI BEKTOPBI a=2i-3 JT+k , b= jT+4k , C=5i+2 }—3k .
Heob6xoaumo:

a) BEIMHCIMTH CMEIIAHHOE IIPOM3BENECHNE BEKTOPOB d, b, C,

0) mIoImaas napajIeorpaMma, HOCTPOEHHOTO Ha BEKTOPax d, b.

IIpumepnblii BapuanT gomamuero 3aganus 1 (J131)

|. Jlanbl KOoOpAMHATHI BepIIKUH TpeyroibHuka ABC

A(1,3), B(-3,-6), C(0,8).
Haiitu:
1) anmuny croponsl AB;
2) ypaBHenus ctopod AB u BC, ux yrinossie k03¢ (pUIIUEHTHI;
3) ypaBHeHue meauansl AE;
4) ypaBHeHuUe U AnuHy BbicoThl CD;

I1. TlocTpouTh KpUBYIO:

x2 y2
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Haintu:

1) BenuuuHy nosyocen,

2) KOOpAMHATHI BEPILIUH,

3) koopaunatsl pokycos Fi, Fa,

I11. dausr Touku A(1,0,-2), B(2,4.,4), C(0,-3,2)

Hamnmcars:

1) ypaBuenue minockoctu ABC,

2) KaHOHMYECKHE U TapaMeTpuuecKnue ypaBHeHus npsmbix AB u AC,

Bonpocs! komokBuyma 1 (Kol)
1. Onpenenenus: MaTPUIIbI, MATPHUIIBI-CTONOIA, MATPUIBI-CTPOKH, TPAHCIIOHUPOBAHHONH MaTpu-
16, KBaJIPATHOM MATPHIIBI, TIIABHOW M TOOOYHOM AMAroHasiei, eTMHUYHON MaTPHIIBL.
2. CpolicTBa MaTpHIL.
3. Berumcnenue onpenenuTeneit 2-ro MopsAaKa U 3-To TOPSIKOB.
4. (CBoiicTBa OmpeaeIuTeNeH.
5. OrmpeneneHuss MUHOpa U aredpanveckoro JTOTOTHEHH dJIEMEHTa onpeaenuTens. Pa3noxenue
OTpeAeTUTENeH 0 CTPOKE WJTH 110 CTOJOILY.
6. Omnpenenenue obpaTHoit MaTpulbl. Teopema (Bbruncnenue o6paTHOI MaTpHUIIB).



7. Pemenne CJIAY meronom Kpamepa.

8. Marpuunas popma 3ammcu CJIAY. Pemenne CJIAY B maTpuaHoi popme.

9. OmnpeneneHust BEKTOpa, ATUHBI BEKTOPA.

10. Ompenenenuie KOJUIMHEAPHBIX BEKTOPOB, KOMILJIAHAPHBIX BEKTOPOB.

11. OmpeneneHuie paBHBIX BEKTOPOB, IPOTHUBOIOIOXKHBIX BEKTOPOB.

12. JluneitHple onepanyy HaJl BEKTOPAMH.

13. IIpoekmus BexkTopa Ha ock. Teopema (O MpoeKIK BEKTOpa HA OCh).

14. KoopauHaTbl BEKTOpA B IIPSIMOYTOJIBHOM CUCTEME KOOPJUHAT.

15. Teopema (KoopaunaTsl BeKTOpa, 3aJaHHOTO HAYaIbHON M KOHEYHOU TOUKAMHU ).

16. BeipaskeHue JUIMHBI BEKTOPA Y€pe3 €ro KOOPIUHATHI.

17. Hampasnsromye KOCUHYChI BEKTOPa, UX OCHOBHOE CBOMCTBO.

18. PasnmokeHue BeKTOpa 1o Oasucy.

19. Ompenenenuie ckaasipHOTO MPOU3BEACHUS BEKTOPOB, €r0 CBOWCTBA.

20. Teopema (BripakeHne CKalsipHOTO MIPOU3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB).

21. OmnpeneneHre BEKTOPHOTO MPOU3BEACHUS BEKTOPOB, €O CBOWCTBA.

22. Teopema (BripakeHre BEKTOPHOTO IPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB).

23. OmpeneneHne CMEIIaHHOTO MTPOU3BEACHUS BEKTOPOB, €r0 CBOWCTBA.

24. Teopema (BeipakeHHe CMEIIAHHOTO TIPOU3BEICHUS Yepe3 KOOPAMHATE BEKTOPOB).

25. IIpsMoyronpHas ¥ MOJSpHAs CUCTEMbI KoopAuHAT. DopMyIibl iepexo/ia U3 OJJHOM B IPYTYIO.
26. PaccrosiHue MEeXIy ABYMs TOUKAMH.

27. ®opmyIibl 1eJeHHs OTpe3Ka B JAHHOM OTHOIICHUHU.

28. OmnpezeneHue yriaoBoro kosg@uiMeHTa npsMoil Ha IUIOCKOCTH. YpaBHEHUE MpPSIMOM € yriio-
BBIM KO3(pPHIIIEHTOM.

29. OOmiee ypaBHEHHE MPSIMOI HA TUIOCKOCTH.

30. YpaBHeHUE NMPsIMOI HA TUIOCKOCTH, MPOXOISIIEH yepe3 2 TOUKH.

31. YpaBHeHHE MPSIMOH B «OTPE3KaX».

32. Yron Mexay AByMs NPSMBIMU Ha IIOCKOCTH.

33. YcnoBus napaiienbHOCTH NPSMBIX Ha MIIOCKOCTH. Y CIIOBHS MEPIEHIUKYISPHOCTH MPSIMBIX Ha
IUIOCKOCTH.

34. PaccTosiHuE OT TOUKHU A0 MPSAMON Ha MIOCKOCTH.

35. OxkpyxHocTb. Dmnurc. ['unepbona. [Tapabona.

36. OOmiee ypaBHEHHE IIJIOCKOCTH.

37. HopMasibHBIN BEKTOp IJIOCKOCTH. YpaBHEHHE IUIOCKOCTH C JAHHBIM HOPMAaJIbHBIM BEKTOPOM,
POXOIAICH Yepe3 NaHHYIO TOUKY.

38. VYpaBHeHUE TUIOCKOCTH, IPOXOJIAIICH depe3 3 TaHHBIC TOUKH.

39. VYpaBHeHHE MJIOCKOCTU «B OTPE3KAX».

40. Yroa Mexay IJIOCKOCTSIMM, YCJIOBUS MapajjIeIbHOCTH M MEPIEeHIUKYISIPHOCTH JBYX IIOCKO-
CTen.

41. PaccTosiHUE OT TOYKH JI0 TUIOCKOCTH.

42. OOmue ypaBHEHHUS MPSMON B IPOCTPAHCTBE.

43. KanoHWueckue ypaBHEHHUs MPSIMOK B MPOCTPAHCTBE.

44. VYpaBHeHUE IPSIMOH, MPOXOAsIIEH yepe3 2 TOUKH.

45. Tlapamerpuueckue ypaBHEHHUS MPSIMON B IPOCTPAHCTBE.

46. TloHsTHE KOMIUIEKCHOTO YHCJa, MHUMOW eaMHUIbl. AisreOpandeckas (Gpopma KOMIUIEKCHOTO
qucia.

47. PaBHbIE KOMIUIEKCHBIE YHCIIA, B3AUMHO COIPSDKEHHBIE KOMIUIEKCHBIE YHCIA.

48. M3o0paxkeHne KOMIUIEKCHOTO YHUCIIA.

49. Mopynb, apryMeHT KOMITJIEKCHOTO YHUCIIA.

50. Tpuronomerpuueckas ¢hopmMa KOMIUIEKCHOTO YHCIIA.



51. ®opmyna Diinepa, nokazaTrenabHast HopMa KOMILJIEKCHOTO YUCIA.

52. CnoxeHue, BBIYUTaHUE, YMHOKEHHE, AETICHUE KOMIICKCHBIX YHCE.
53. Bo3BeneHMe KOMIUIEKCHBIX YUCET B CTEIIEHb.

54. W3BnedeHue KOpHs KOMIUIEKCHOTO YHCIIA.

IIpumepHBIii BApHAHT KOHTPOJILHOM padotsl 2 (KP2)

2 3
1. tim 2X° -9x+10 , 2. im 7TX" +4X ,
x>2 x? 1+ 3x-10 x>0 x 3 _3x+2
hx tg 3x —sin 3x
3. Iim( 2X ) , 4. lim e .
x>\ 1+ 2X x—0 2 x?
3apanue 1 (311)
Beryunts:
Tabnuia npon3BOIHBIX
1.(c)' =0, 2.(x™") = nx"t,
.1 1y 1
3' alr—> 4.<_> - -,
(Vx) r: . "
5.(a®) =a*Ina, 6.(e*) = e*,
' , 1
7. l = ) 8 l =,
(logax)' = —— (Inx) ==
9.(sinx)’ = cosx, 10. (cosx) = -sinx,
, , 1
11.(t = , 12. (ct =—= )
(tg2) cos? x (ctgx) sin? x
13. (arcsinx)’ . 14.( )} !
.(arcsinx) = ——, .(arccosx) = ———,
V1 —x? V1 —x2
, , 2
15. (arctgx) = 112 16. (arcctgx) = 1 a2
17.(clx) = slx, 18.(slIx)" = cllx,
. 1 ,
19.(tlx) = ——, 20.(ctllx) = — :
(t0) cl%x ( ) s[%x
CBoiicTBa MPOU3BOAHBIX
1) UtV =02V
2) (CU) '=CU’
JW-V) =UV+VU
A (U)' _uv-vvu
) =
IIpumepHBIii BApHAHT KOHTPOJILHOM padoTsl 3 (KP3)
1. Haiitn y":

sinx
y = arctg(e?¥)

y cos?x’



2. Haiitu y' n y":

Bonpochl BBIX0AHOT0 KOHTPOJIs (3k3aMeHa 1cemecTpa)
1. Tpenen ¢pynkumu npu x — a. ['eOMeTpUUECKUi CMBICI ONIPEICIICHHS.
2.  OnxHOCTOPOHHHUE MpEENbl: Mpeen clieBa U npenen cupasa pynkmun. Teopema (CBs3p Mexay
npeaenoM GyHKIMK U OHOCTOPOHHUMHU TIPEIETAMHU ).
3. Ilpenmen ¢pyHKuMM mpu x — ©, x = —o0, x = +oo, ['eomerpuueckuii cmbici npeaena QyHK-
WU Opu X — +00
Beckoneuno 6omipmne u 6€CKOHEUHO MaJible () yHKITHH.
CoiicTBa 6ecKOHEUHO MaNbIX (yHKIUH (7 CBOHCTB).
CaoiicTBa nipenienoB (4 CBOMCTBA).
JIBa 3aMeydaTenbHBIX Ipeea.

© N Gk

OnpezneneHyue SKBUBAJICHTHBIX OECKOHEUHO MajibIX (QyHKIUI. ['eoMeTpuueckuil CMbICI 3KBU-
BaJICHTHBIX OM(.

9. Teopema (CBoiicTBO O€CKOHEYHO MaNbIX (PYHKIIHIA).

10. TaGnwuia SKBUBAJIEHTHBIX O€CKOHEYHO ManbiX GpyHkuuii (7 Gpopmymn).

11. Ompenenenue HempepbiBHON (YHKIMHM B TOYKE. TpH YCIOBUS HENPEPHIBHOCTH (YHKIHU B
TOYKE.

12. Touku pa3psiBa. Kitaccudukanus Touek pa3psiBa (yHKIHH.

13. Ompenenenue nponsBoaHoi. Ee reomerpudeckuii 1 pu3nyecKuii CMBICI.

14. CpoiicTBa Mpon3BOAHBIX (4 CBOHCTBA).

15. Omnpenenenue cnoxuoi ¢pynkuu. Teopema (IIponsBoaHas cnoxxHoM PpyHKINN).

16. Tabnwuia mpoOu3BOIHBIX.

17. Ompenenenue napaMeTpuyecku 3a1aHHol ¢pyHkuuu. [IponsBoaHas napaMeTpuuecku 3aaHHOM
(GyHKIHH.

18. TIpowm3BoaHbIE BBHICIINX MOPSIKOB ()YHKIIUU OHOM ITEpEeMEHHOM.

19. Ompenenenune muddepennuana Gyaxnun, quddepeHnnana He3aBUCHMOHN TepeMEHHON.

20. TIpaswmio JlomuTarns.

21. Teopema (ITpu3Hak MOHOTOHHOCTH (DYHKITHH).

22. OrmpeneneHue ToYeK MaKCUMyMa, MUHIMYMa, SKCTpeMyMa (yHKINH.

23. Teopema (Heob6xonumoe ycinoBue s3kcTpeMyma (QyHKIUH).

24. CrauuoHapHbIE TOUYKH, KPUTHYECKHE TOUKH 1 poJa.

25. Teopema-1 (locTarouHoe yciaoBue 3KcTpeMyMa (pyHKIUH).

26. Teopema-2 ([loctaTouHoe yCcIIOBHE IKCTpeMyMa (PYHKIIHH).

27. HawmOonpiee n HanMeHbIIee 3HaYeHUS PYHKITUH HA OTPE3Ke.

3ananue 2 (312)

Boryunts:
Tabnuia MHTETPATIOB
n+1

1.fx"dx=%+c(n¢—1), 2.[dx=x+c

ax _ Xy = 2
3.J—=lnlx| +c 4.[a*dx =—+c
S.Iexdxzex+c 6.fsinxdx=—cosx+c
7. cosxdx = sinx +c 8.fco(§x=tgx+c



9. [ -2 = —ctgx+c 10. [ slxdx = cllx + ¢

sin? x
11. [ clxdx = slx + ¢ 12.fccjbzcx =tlx+c
13.fsgzx=—cth+c 14.f1i;=arctgx+c
15f & arctgi+ 16[ & aresing +

| R =gty e ) = T wesinx e

dx . X dx

17.[ 7= = arcsin=+c 18.[ == In|x + Vx* + a?| + ¢
19f B Y zoftd—u |+

N v Rl ot porepm B .| tgxdx = —In|cos x| + ¢

21.J. ctgxdx = In|sinx| + ¢

CBolicTBa HEOIPEIEICHHOIO HHTETrpaia

1) (f)dx) = f(x),

2) d(f f()dx) = f(x) dx,

3) [dF(x)=F(x)+C,

4) J(f() £ g(x)dx = [ f(x)dx * [ g(x)dx,
5) [kf(x)dx =k [ f(x)dx, k= const,

6) Ecnn f f(x)dx = F(x) + C, To

ff(ax)dx = %F(ax) +C

ff(x+b)dx=1:(x+b)+c

ff(ax+b)dx=%F(ax+b)+C

IIpumepHBIi BADHAHT KOHTPOJILHOK padoTsl 4 (KP4)
Haiiti yacTHbIe mpou3BoaHbIE 1-T0 MopsaKa QYHKIINH:
y = 4x3y? — 2x%y — 5.
Haittu nunterpansr:
arctgxdx

1) j%dx, Z)IW, 3)f(x— 1) e*dx.

Brerauciauts OHpeﬂeHeHHLIﬁ HUHTCrpal:
J 2 e 1 / X d
X.
2
1 X

Bonpocsl kosiokBuyma 2 (Kiu2)
1. Onpenenenus QyHKIUN 2-X TIEPEMEHHBIX, 3-X TIEPEMEHHBIX U HECKOJIbKUX MEPEMEHHBIX.




2.

0 -OKpecTHOCTh TOYKM Ha IuIockocTH. Ilpenen QyHKuMM 2-X mepeMeHHBIX. I eoMeTpuuecKuii

CMBICJI TIpefieNia PYHKIUU 2-X IePEMEHHBIX.

No ok w

© o N A~ LDNRE

N e o
>DwbdE o

0 -OKpecTHOCTh TOYKH B IIPOCTPaHCTBE. IIpenen pyHKIMH 3-X HepeMeHHBIX.
HenpepsiBHOCTS QYHKIIMIT MHOTHX ITEpeMEHHBIX. TOUKH pa3pbIBa.

YacTHble MpUpaIIeHus, TOJIHOE TpUpalieHre GYHKIUNA 2-X TePEMEHHBIX.
OnpezneneHus YaCTHBIX MPOU3BOAHBIX 1-TO MOpsika GyHKIUHU 2-X IEPEMEHHBIX.
OnpeneneHus YaCTHBIX MMPOU3BOAHBIX BBICHIUX MOPSAIKOB (PYHKIMH 2-X TIEPEMEHHBIX.

Omnpenenenue nepBooOpa3HO U HEONPEIEICHHOTO HHTETpaa.
I'eomeTpuyeckuii CMbIC HEOTIPEAEICHHOTO UHTETpaa.

Tabnuna UHTErpasos.

CBolicTBa MHTETPAJIOB.

Meroz 3aMeHBI IEPEMEHHBIX ISl HEOIIPEAEIEHHOIO HHTErpajia

Meron MHTErpUPOBAHUE MO YACTAM ISl HEOIIPEACIICHHOIO HHTErpaia.
Onpenenenne pamoHaIBHON IpOOHU, MPaBHIIbHON PAllMOHATBHOMN IPOOH.
Onpenenenyue 1 UHTETPUPOBAHUE MPOCTEUIINX PALIMOHAIBHBIX IPOOEi.
HuTerpupoBanue palmoHaIbHbIX Apobeii o0miero Buja.

OrnpeneneHue onpeaeeHHOro HHTerpaa.

CBoiicTBa ONpEEICeHHOr0 HHTErpaa.

®opmyna Herotona-JleitOHuma.

Mertoz 3aMeHBI IEPEMEHHBIX TSI OIIPEAEICHHOIO HHTErpaa.
Boruncnenue miomazei miockux (Guryp ¢ nomMoIpo OnpeesIeHHOro HHTErpaia.

IIpumepHbIii BapuaHT fomMamHero 3aganus 2 ([132)
2 3x

1. BeruncanTh MOBTOPHBIM HHTETpall J'dx J' (3x — 4)dy .

1 X

x=-1 x=1,
2. BerunucauTe ABOMHON UHTETpal J'j x’ ydxdy D :/{
b | =0, y=3.
5. Beruncauts miuomaab GUrypel, OrpaHUuE€HHON JTUHUSAMH Y = — X 2 y=-4.

© XN AN R

IIpumepHBI BADHAHT KOHTPOJILHOK padoTsl S (KPS)
Haiitu oG1ee pemenue qud. ypaBHEHHS
e**3Vdy = xdx.
Haiitu o61ee pemenue nud. ypaBHEHHUs
xy — 2y = 2x*.

Bonpocsl BEIXOIHOT0 KOHTPOJIS (3K3aMeHa 2 ceMecTpa)

Omnpenenenue ABOHHOIO HHTErpaa.

CBolicTBa IBOMHOIO UHTETpaa.

Beraucnenue JBOWHOTO WHTETpaja B MPSIMOYTOIBHBIX KOOPINHATAX.

Beraucnenue JBOWHOTO WHTETpajia B MOJISPHBIX KOOPIMHATAX.

IIpunosxeHne NBOMHOTO UHTErpaa.

Onpenenenne nuddepeHnnanbHOro ypaBHeHus 1-ro nopsaka.

Onpenenenue o0IIEro U YaCTHOTO pelieHus Ju(pepeHInaIbHOro ypaBHeHus 1-To nopsaka.
3anaua Komm mis quddepeHnnaibHoro ypaBHeHus 1-ro nopsaka.

Juddepenumanbapie ypaBHEHHS 1-ro mOpsiAKa ¢ pa3esionMMUACA TIEPEMEHHBIMUA U UX pellie-



HUC.

10. Jlunetinbie nuddepeHmanbHbie ypaBHEHU |-TO opsKa.
11. Meroxa bepaymnmu pemenus JIAY 1-ro mopsiaka.
12. Omnpenenenrie nuddepeHInaIbHOTO YpaBHEHUS 2-TO TOPsIKa.

13. Omnpenenenuie o0IIET0 U YaCTHOTO perieHus AuddepeHIInaIbHOT0 YPaBHEHHS 2-T0 TIOPsIKa.

14. 3apava Komm ans nuddepeHuansHOro ypaBHeHUs 2-T0 TOPSIIKaA.

15.lucpdepennmanbubie ypaBHEHHUs, JOMYCKAIOLTUE TOHUKEHHUE MOPSIKA.

IIkanbl oneHKN 00Pa30BATEIbLHBIX JOCTUKEHU

Kon Bun Kpurepuu bamiel Makcu-
OLIEHOYHOTI'O MaJIbHBIN
CpencTBa Oaut -
MUHU-
MaJIbHBIN
6amn
KPI - Kontponbnas | Bemmonneno mpasmibHo 60% u Gornee 3agaHuii 1 Gann 3a
pabora 1 — 10% 3amanwmii 6-10
KP4 KontponbHas | BemmoaHeHo mpaBuiibHO MeHee 60% 0
pabota 4
KP5 Kontponbnas | Bemmonneno mpasmibHo 60% u Gornee 3agaHuii 1 Gann 3a
pabora 5 10% 3ananuit
9-15
Brinonneno npasuiibHO MeHee 60% 0
1131 Homainee Brimonaeno npaBuiibHO 60% 1 Gosee 1 Gamn 3a
3ananue 1 10% 3ananuit
6-10
Brmonaeno npaBuinsHO Menee 60% 0
132 Homamnee | Brimonneno npaBmibHO 60% 1 Gosee 1 Gamn 3a
3a/aHue 2 10% 3aganuit
9-15
Brmmonaeno npaBuinbHO MeHee 60% 0
3l 3ananue 1 Brinonneno npaBuiibHo 60% u Gosee 1 Gamn 3a
312 3ananue 2 10% 3aganuit 6-10
Brmmonaeno npaBuinsHO MeHee 60% 0 )
Kn 1 KonnokBuym 1 | - riy6okoe M MpodyHOE YCBOEHHE HPOrpaMM- 18-20
Kn2 KonnmokBuym 2 | HOro marepuana, 6amioB
- TIOJIHBIC, TIOCJIEIOBATEIIbHBIC, TPAMOTHBIE U
JIOTUYECKH H3J1araeMble OTBETHI,
- CBOOO/IHO CITPaBIISIIOIIMECS C TOCTABICHHBI-
MU 3aJjauaMi, 3HaHUs MaTepuaa.
- 3HAHWE MTPOTPAMMHOTO MaTepHaa, 15-18
- TPaMOTHOE M3JIOKEHHE, 0€3 CYIIeCTBEHHBIX 0amioB
HETOYHOCTEW B OTBETE HA BOMPOC,
- TpaBWIbHOE TPUMEHEHHE TEOPETHUECKHUX
3HaHUMU.
- YCBOEHHE OCHOBHOTO MaTepHaa, 12 -14 12-20
- IPU OTBETE JIOMYCKAIOTCSI HETOYHOCTH, OaoB
- TpH OTBETE€ HEJOCTATOYHO IPaBUIHHBIC
(bOopMyIHPOBKH,
- HapyllIeHUe MOCIe0BATEIbHOCTH B U3JI0XKE-
HUUW TIPOTPAaMMHOTO MaTepHala.
- He3HaHMe MMPOrPaMMHOT0 MaTepuaa, 0 6ayoB




- IIPY OTBETE BO3HUKAIOT OITHOKH.

21 Dk3ameH 1 - TJIyOOKO€ M TPOYHOE YCBOCHHE IPOTrpamMM- 26 — 30
32 DK3aMeH 2 | HOro Marepuaia, 6amioB
- TIOJIHBIE, TOCJIEAOBATENIbHbIC, TPAMOTHBIC U
JOTMYECKH U3JIaraeMble OTBETHI,

- CBOOOJIHO CITPABIISIIOIIMECS C IMOCTABJICHHBI-
MU 33/1a4aMH, 3HAaHUSI MaTepHaa.

- 3HaHHE MTPOTPAaMMHOTO MaTepHaa, 22 -25
- TPaMOTHOE H3JIOKEHHE, 0€3 CYIIECTBEHHBIX 6aoB
HETOYHOCTEH B OTBETE Ha BOIIPOC,
- TpaBWIbHOE NPUMEHEHHE TEOPETUYECKHUX 18-30
3HaHUMU.
- YCBOGHHE OCHOBHOT'O MaTepHaa, 18-21
- IIPH OTBETE JIOIMYCKAIOTCSI HETOYHOCTH, 0amioB
- TpU OTBETE HEAOCTATOYHO TPABHIILHBIC
(hopMyIHpOBKH,

- HapyIIEHHUE MOCIIEeOBATEILHOCTH B U3JIOXKE-
HUW NIPOTPAMMHOT0 MaTepuaa.

- HE3HaHME [IPOrPaMMHOI0 MaTepuaa, 0 6ayoB
- IIPH OTBETE BO3SHHUKAIOT OITHUOKH.

HToroBasi oleHKa MpeACTaBIsIeT CO00H CymMMy 0ajuioB, 3apaOOTaHHBIX CTYACHTOM IPH BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS U BbICTABIISIETCs B cOOTBETCTBUU ¢ [losokeHu-
€M O KPEIUTHO-MOAYJIBHON CUCTEME TIO CIEAYIOLIEH MIKaJIe:

Cymma 6amoB Onenka 1o 4-x 6anpHOM Onenka
TIKaJe (ECTS)
90 - 100 5 (oTruHO) A
8589 4 (xopor1io) B
75 - 84 P C
7074 D
65— 69 3 (YAOBJIETBOPHUTEIBHO)
60 — 64 E
0-59 2 (HeyIOBJICTBOPHUTEIIHLHO) F

YueOHO-MeTOoAM4YeCcKOe U MH(POPMALIMOHHOE o0ecriedyeHue Y4eOHOM quCIu-
IJINHBI
OcHoBHas JuTepaTypa
1. Canumos, P. b. MaTtemaTuka Juisi CTYJ€HTOB CTPOUTEIbHBIX U TEXHHUUYECKUX CIEIUAIbHOCTEMH:
yaeonoe nocooue / P. b. CanmumoB. — Cankr-IletepOypr: Jlanp, 2018. — 364 c¢. Pexxum nocrymna:
https://e.lanbook.com/reader/book/107956/#8
2. bepman, I'. H. COopHUK 33124 110 Kypcy MareMaTHYecKoro aHainu3a: yueOHoe nocobue / I'. H.

bepman. — 9-e u3g., crep. — Cankrt-IletepOypr: Jlanp, 2020. — 492 c. Pexxum nocryma:
https://e.lanbook.com/reader/book/126705/#9
JomonHureabHas

3. BopoOweBa, E. B. MaremaTnka. OnopHble KOHCIIEKTHI M NMPAKTHYECKUE 3aHITHS Ul CTYIACHTOB MH-
JKEHEPHBIX CIleUaIbHOCTEN: ydueOHoe mocobue st By30B / E. B. Bopoonesa, E. H. CtpatunaroBa. —
Cankr-IlerepOypr: Jlans, 2021. — 164 C. Pexnm JOCTYyIIa:
https://e.lanbook.com/reader/book/156393/#1

4. Hazaposa, T. M. Jluddepennmansasie ypaBHeHus: yueonoe nocooue / T. M. Hazaposa, 1. M. I1y-



https://e.lanbook.com/reader/book/107956/#8
https://e.lanbook.com/reader/book/126705/#9
https://e.lanbook.com/reader/book/156393/#1

nbiies, B. B. Xa6mos. — HoBocubupck: HI'TY, 2017. — 100 c. Pexxum nocrymna:
https://e.lanbook.com/reader/book/118318/#4
Iporpammuoe odecnneyenne u UuTepHer-pecypcbl
[Iponecc peanuzanum 00pa30BATEIBHOW IMPOTpaMMbl B COOTBETCTBHHM C TPEOOBAHHSAMU
®I'OC BO obecnieueH HE0OXO0AUMBIM KOMILIEKTOM JIUIIEH3HOHHOTO IMMPOTPAaMMHOTO 00€CTIeUeHHUS .

MarepuajibHO-TeXHHYECKOE o0ecriedeHue y4eOHOM U CIIUTITHHbI

JIeKIIMOHHBIE 3aHATUS POBOATCA B yueOHOM ayautopun Nel.

O6opynoBanue:

ABTOMaTH3UPOBAHHOE paboyee MECTO MPEno aBaTes

ITK — 1 mr.: npoueccop — AMD Athlon X2-3800 2,0rI 11, onepaTuBHas namsth - 4I°6

Kononku Sven — 2 mir., Ycwmmrens Sven - 1 mr., [Ipoektop mynpTumeauitasiii CasioXJ-VI-E —
1 mT., Okpan MmynbTuMeauitHbI Dinon Manuai 300x400 — 1 mT.

JluueH3nonHoe M CBOOOJHOE MpOTrpaMMHOE oOecrieyeHue oOIEero M MpodecCHOHATBHOTO
Ha3HAuCHMUS.

[IpakTHdeckue 3aHATHS IPOBOAATCS B yueOHOH ayauTopun Ne.426.

KommuiekT MynbTuMeIuitHOro 060pyaoBanus (IpoeKkTop, FKpaH, kommetorep, UBII, kononku)

Mownwutop JIOC, Ilpoektop Casio, Komonku Sven, Dxpan Lumien, IIpoueccop AMD Athlon
(tm)I1 X2 215 Processor 2.70 GHz, OnepatuBHas mamsth 41°0.

JluneH3snoHHoe U CBOOOAHOE MpOrpaMMHOE oOecreueHue oO0mero u MnpodecCHOHATBHOTO
HA3HAYCHHUS.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJISl CTYIeHTOB

1. Yka3zanust U1sl IpOCIyIIMBaHUS JTEKIUI

[lepen HayaioM 3aHATUN BHUMATEIbHO O3HAKOMMTHCS C y4EOHBIM IJIAHOM MPOBEACHUS JIEKIHUNA U
CIMCKOM PEKOMEHI0BAaHHOM JTUTEPaTypHl.

Ilepen mocemeHneM O4YEpENHON JEKIUU OCBEKUTH B NAaMSATH OCHOBHBIE KOHILIEMIIMU IPONUIEHHOTO
panee marepuaina. [loqroToBuTe npu HE0OXOAUMOCTH BOIIPOCHI MpernojaaBaTento. He Hago omacatbes, 4To
BOIIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHHUE ClelyeT YAEIATh He hopMyiaaM U MaTeMaTUYECKUM BBIKIIA/IKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEACICHNUSIM U TOCTAHOBKAM 3a]1ay.

B nponecce uzydeHus JIEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOKHOCTH 4acTO BO3BpAIIAThCS K
OCHOBHBIM TOHSTHUSIM U METOJIaM pelIeHUs 3a7ad (3/1€Ch BO3MOXKEH BBIOOPOUYHBIH KOHTPOJIb 3HAHUM CTY-
JICHTOB).

JKenarenpHO HMCIIONIB30BAaTh KOHCIEKTHI JEKIUH, B KOTOPBIX UCHOJB3YETCS MPUHATAs IPENoaaBare-
JeM cucteMa 0003HaYeHUH.

Jis Gonee mogpoOHOro U3y4eHHs Kypca ClleyeT padoTaTh ¢ PeKOMEHI0BaHHBIMH JINTEPATYPHBIMH
VCTOYHUKAaMU ¥ BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMH.

2. YKazaHus 1S y4acThs B PAKTUYECKUX 3aHATUAX

[lepen mocemieHNEM YSACHUTh TEMY MPAKTUYECKOTO 3aHATHS M CaMOCTOSITENIbHO U3YUUTh TEOpETHUE-
CKH€ BOIPOCHI.

[TomyunTs y mpemnoaaBatess 3aaHre Ha BBIIOJHEHHE MTPAKTUUYECKOrO 3aJaHusl, KaK MMPaBUio 3TO pe-
IIEHUE 3aJ]audl M0 MPOWJEHHOMY JIEKIIMOHHOMY Marepuany. Pemenue 3agauu opOpMUTH MUCBMEHHO WU
BBINOJIHUTH C MCIIOJIb30BaHMEM KOMIIBIOTEpA U MPH HEOOXOAMMOCTH pacledaraTh U C/IaTh MPEToaaBaTellto
Ha MPOBEPKY.

Ilepen nmocemeHuEM yACHUTh TEMY NMPAKTUYECKOTO 3aHATHS M CAMOCTOSATEIBHO U3YyYUTh TEOPETHYE-
CKHE BOIPOCHI.

B xoH11€ 3aHATHS TPY HEOOXOAUMOCTH BBIICHUTD Y IIPENOIaBaTENs HEACHBIE BOIIPOCHI.


https://e.lanbook.com/reader/book/118318/#4

OCHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS Pa0OThl HEOOXOAUMO pacIeyaTaTh.

3.YKa3aHus U1 BBITOJTHEHUS CAMOCTOSITENbHON pabOThI

[ToyuuTs y npernoaBaresns 3aaHue U CIIUCOK PEKOMEHJOBAaHHO uTepaTypsl. M3ydenue reoperu-
YECKUX BOIPOCOB CJIEAYET NMPOBOIUTH MO BO3MOKHOCTH CaMOCTOSITEILHO, HO TPH 3aTPyAHEHHAX 00pa-
IIAThCS K MPETo1aBaTeNio.

[ToAroTOBUTE MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Tpu BbIMOTHEHUU (POHTATBHBIX 33JaHUI MO YCMOTPEHHUIO IperojaBaTens padoTa MOXKET ObITh
olieHeHa 0e3 MUCHbMEHHOr0 OTYEeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOMPOCHI, IPU YCIOBUU aKTUBHOM
CaMOCTOSITENIbHOU PaOOTHI.

[ToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

MeTozmqecmle PEKOMEHIANUN NI HpenonaBaTeﬂeﬁ

1. Ykazanus 1 npoBeAeHUs JEKIUH

Ha nepBoii BBOIHOI JIEKIIUU C/IeIaTh OOLIMT 0030p COAepKaHUs Kypca U OTMETUTh HOBBIE METOBI U
MOJIXOJTBI K PEIICHUIO 33/a4, PACCMATPUBAEMBIX B Kypce, IOBECTH JIO CTYJICHTOB TpeOoBaHMs Kadeapsl, OT-
BETUTH HA BOIIPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHSATUSM HEOOXOIMMO MPOIyMaTh IJIaH €ro MPOBEICHUS, COJEPKa-
HUE BCTYNUTEIbHON, OCHOBHOM Y 3aKJIFOUUTEIFHON YaCTH JIEKIIMU, 03HAKOMHUTHCSI ¢ HOBUHKAMH y4eOHOM 1
METOJUYECKOU JUTEPaTyphbl, MyOIUKALMUSIMH MEPHUOAMYECKON TMeYaTH MO TeMe JIEKIMOHHOTO 3aHSTHS.
YTOYHUTH IJIaH IPOBEICHUS] CEMUHAPCKOTO 3aHATUS 1O TeMe Jekuuu. [lepen usnoxkeHneM TEKyIIero Jiek-
[MMOHHOTO MaTepuaja HallOMHUTh 00 OCHOBHBIX UTOTraX, JOCTUTHYTBHIX HAa Mpeaplaymux jekiusax. C atoi
LENbIO 337aTh HECKOJIBKO BOIIPOCOB aAYAUTOPHH U OCYIIECTBUTH BEIOOPOUYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B xo/e neKnMOHHOrO 3aHATHS MPENoAaBaTelb JOJHKCH HAa3BaTh TEMY, YY€OHBIC BOIPOCHI, O3HAKO-
MHUTBH CTYJICHTOB C TIEPEUHEM OCHOBHOM M JIONMOJIHUTEIBHOM JINTEpATypHl 1O TeMme 3aHaTus. PackpsiBas co-
Jep>KaHue Y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHUE CTYJICHTOB Ha OCHOBHBIX KaTETOPHSIX, SIBICHUIX
U TIpoIeccax, 0COOEHHOCTSIX UX MpoTeKaHus. PacKpbIBaTh CYIIHOCTh M COACPKAHUE PA3IMUHBIX TOUEK 3pe-
HUS ¥ HAYYHBIX MTOJX0/I0B K OOBSICHEHUIO TeX WJIM UHBIX SBICHUH U TPOIIECCOB.

CrnenyeT apryMeHTHUPOBAaHO O0OOCHOBATh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauThs npuMepsl. 3a1aBaTh MO XOAY M3JIOKEHUS JIEKIMOHHOTO MaTepuaia puTOPUUECKHE BO-
IPOCHl U CaMOMY JaBaTh Ha HHUX OTBET. DTO CMOCOOCTBYET aKTHUBU3ALMU MBICTUTEIHLHON NEATeIbHOCTH
CTYJICHTOB, TMOBBIIIEHUIO UX BHUMAHUS U HHTEpEca K MaTepualy JICKIUU, ee coaepxkanuto. [IpemnogaBarens
JIOJDKEH PYKOBOJIUTH PabOTOM CTYJIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuaia, MoJ4epKUBaTh
HEOOXOAMMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX TMOJIOKEHUHN H3ydyaeMOU TeMbl, 0c000 BBIJIETISSA, KaTe-
rOpUaIbHBIN anmapar. B 3akIounTensHON 4acTH JEKIIMA HE00X0IUuMO C(OPMYITHPOBATH OOIIHME BHIBOIBI I10
TeMe, PaCKPHIBAIOIIUE COAEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIIMU. OOBSIBUTH TJIAH OYEPETHOTO
MPaKTUYECKOI0 3aHATHUSA, AaTh KPaTKUE PEKOMEHJAIlMHU IO MOJTOTOBKE CTYJIEHTOB K CEMUHApY.

Ha mocnenneit nekuuu yaenuTs Bpems 11 0030pa Haubojee BaXKHBIX MOJIO0XKEHHUH, pACCMOTPEHHBIX B
Kypce.

2. Ykazanus A1 NpOBEACHUS MIPAKTUYECKUX 3aHATUM

[ToAroTOBUTH TEOPETUUECKHE BOMPOCHI UITH 33]1a4H, KOTOPBIE TIOJKHBI BBITIOJIHUTH CTYACHTHI BOBPEMS
MPaKTUYECKOTO 3aHATHS. [[0ITOTOBUTH CIIMCOK JIMTEPATYPHBIX MUCTOYHHKOB, HEOOXOAMMBIX JIJISl BHITIOJIHE-
HUSA 33J]aHUS ¥ KOTOPBIE CTYACHTHI MOTYT MOJYYUTh B OMOIMOTEKe HHCTUTYTA. [loArOTOBUTH TIepeueHb MH-
TEPHET-PECYPCOB, KOTOPHIE TIOMOTYT B BBITIOJHEHUH MPAKTUIECKOTO 3adaHus. [locie momydeHus: OT4eT BhI-
MOJTHUTH MPOBEPKY M Ha CIEAYIOIIEM MPAKTHUYECKOM 3aHATHH pa3o0paTh JOMYIICHHbIE OMIMOKH U TMOJCKa-
3aTh, KaK UX HEOOXOJIMMO YCTPAHUTD.

YeTko 0003HAYUTH TEMY 3aHITHSL.

OOCyauTh OCHOBHBIE TIOHATHUS, CBS3aHHBIE C TEMO.

B npouecce penienust 3aaa4 BECTH JUCKYCCUIO CO CTYAEHTAMH O MPAaBUILHOCTU NMPUMEHEHUS Teope-



TUYECKUX 3HAHMM.

OTMeuaTh CTyICHTOB, Han0oJiee aKTUBHO YYaCTBYIOIIUX B PEIICHUHU 33/1a4 U JUCKYCCHSX.

B koHIIe MpakTUKK 3a1aTh ayIUTOPUH HECKOJIBKO KOHTPOJIbHBIX BOMPOCOB

3.Yka3aHusl M0 KOHTPOJIIO CAMOCTOSITEIHHOM pabOTHI CTY/ICHTOB

ITo ycMoTpeHuto mpernojaBaTes 3aJlaHie Ha CaMOCTOSITEIbHYIO PaboTy MOKET ObITh MHIMBUIYalb-
HBIM WU (PPOHTAITEHBIM.

[Tpu ucronbp30BaHUKM WHAUBUAYAIBHBIX 33JaHUN TPeOOBATh OT CTYIEHTAa MUCHMEHHBIA OTYET O MPO-
JIeJIaHHOM paboTe.

[Tpu nmpumeHeHnn HPOHTANTBHBIX 3a/IaHUH BECTH KOJUIGKTHBHBIC OOCYXKICHHS CO CTYJICHTaMH OCHOB-
HBIX TEOPETUUECKHUX MOJIOKEHUH.

C 1menpro KOHTPOJIS KauyecTBa BBIITOJIHECHHUS CaMOCTOSTEIIbHONW paboThl TpeOOBaTh MHINBUyaIbHBIC

OTYETHI (IOIYCTHMO BMECTO MMUCHhbMEHHOTO OTYETa IPUMEHSITh HHIUBUIyaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocraBieHa B coorBeTcTBuU ¢ TpedoBanusmu OC HUAY MU®OU u yueOHbIM m1aHOM
OCHOBHOM 00pa30BaTEIHLHOM MPOTpaMMBbI TI0 HarnpasiieHnto moArotoBku 13.03.01 TennosHepreTrka u Ter-
JIOTEXHUKA.

Pabouyro nporpammy coctaBui: aoueHT bapanosckas JI.B.

Penensent: npodeccop Yepnosa H.M.

[Tporpamma onobpena na 3aceganuu Y MKH 13.03.01 TerosHepreTrka U TEMJIOTEXHHUKA.
[Ipencenarens yuebHO-MeTOqMUECKON Komuccuu Pa3zyBaes A.B.



