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ABTOHOMHAs HEKOMMepYecKas IpoQeccHORaNbHas 06pasoBaTenbHas OpTaHu3aIHus
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JIucT akTyanusanuu

EH. 01 DnemeHdTHI BRICIIEH MAaTEMATHKH

Creunuansaocts: 09.02.06 «CeTeroe 1

CHCTEMHOC aIMUHHUCTPHPOBAHUE »

B uemix axryamusaumd OCHOBHOH 06pa3soBaTenbHOM [IPOTPaMMBl  BHECEHBI CIIEAYIOLIHE
H3MEHEHUS/ TOTIOTHEHHSL:
nyHKkTe 7.2 «J[OMONHHTENBHBIC HMCTOYHUKA», OOHOBIEH ¥  JOTIONHEH CIIHCOK
JIOTIOJIHUTENBHBIX HCTOYHHKOB.
nyakre 7.1 «OcHoBHas ygeOGHas nureparypay, OOHOBIEGH M JOMOMHEH CITHCOK OCHOBHOM
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JIncr corsiacoBanusi padoueil NporpaMMbl JMCIHHIIIMHBI

Pabouast mporpaMMa AMCHUIUIMHBI «DJIEMEHTHI BBICIICH MaTeMaTHKW» pa3paboTaHa B
COOTBETCTBUU C (erepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
npodeccruoHanbHoro obpaszoBanusi no creruanbHoctd 09.02.06 CeTteBoe U CHCTEMHOE
aJIMUHUCTPUPOBAHUE, YTBEPKAEHHBIM MpHKa3oM MunoOpuayku Poccun ot 09.12.2016 Ne 1548

CocraBuTtens (aBTOp)
JIokTOp (pU3UKO-MATEMAaTHIECKUX HAYK,
npodeccop, AHITOO «KKVY» Ycrunos H.B.

Pabowast mporpaMma IUCIUIUIMHBI PACCMOTPEHa W oj00peHa Ha 3acegaHuu Y4eOHo-
METOJMUECKOT0 COBETa KoJutepka, mpoTokos Ne 24 ot 20 ¢espains 2020 r.

PerucrpannoHHsIii HOMep
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Copepxanue
Lenu 1 3a1a4n OCBOCHUS JUCLIUIUINHBI
Mecto qucuumiuunsl B ctpykrype ITIICC3
[lepedeHp IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 110 TUCIMILIIHHE
(MOMyIII0), COOTHECEHHBIX C IUIAHUPYEMBIMHU PE3yJIbTaTAMU OCBOCHUS
00pa3zoBaTeNbHON POTPAMMBI

OO0beM, CTPYKTYpa U COJCpIKaHHEe AUCIMIUIMHBI C YKa3aHUEM KOJMYECTBa
aKaJIeMHMYECKUX/aCTPOHOMUYECKUX YaCOB, BBIICTICHHBIX HA KOHTAKTHYIO
paboTy oOydJaroImuxcs ¢ npenogaBaTesieM (1o BUIaM 3aHSATHI) U Ha
CaMOCTOSITENIbHYIO paboTy 00y4aroLuxcsl.

[TepeueHp 00pa3oBaTENIBLHBIX TEXHOIOTHI, UCIIOIB3YEMBIX IPU
OCYILIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUILTHHE, BKIIOYas
nepeyueHb JTUIEH3HOHHOTO IPOrPaMMHOTO 00€CIICUeHH S, COBPEMEHHBIX

npodeCCHOHATBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM

@OH OLICHOYHBIX CPEJCTB U METOANYECKUE MATEPHUAIIBI TI0 OCBOEHUIO
JUCLUIUINHBI

OcHOBHas ¥ JONOJIHUTENbHAS YUeOHO IUTepaTypa v AJIEKTPOHHBIE
00pa3oBaTeNbHbIE PECYPCHI, HEOOXOAMMBIE ISl OCBOCHUS TUCIUTUTUHBI
JlonoJIHUTENbHBIE pecypchl MHPOPMALMOHHO-TEIEKOMMYHHUKAITHOHHON
cetu «MIHTEpHET», HEOOXOAMMBIX JIJIS1 OCBOCHUS TUCIUILITMHBI

TpeboBanust K MUHUMaJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00€CIIEUEeHHUIO,

HE00X0IMMOMY JUTSI OCYIIECTBIICHHUSI 00pa30BaTENILHOIO IpoIiecca 1Mo
JTUCHUILINHE

ITpunoxxenne 1. @OHJ OLIEHOYHBIX CPEJICTB U METOAMUECKHE MAaTEPUAIIBI 1O

OCBOCHHUIO TUCHUIIINHEI
[Ipunoxenue 2. Metoauyeckue peKOMEHAIMU U YKA3aHUS

Crp.
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1. Lesn ocBOEHMS TUCHMIIHHBI

LensMu 0cBOCHMS AUCIMIUIMHBI « DJIEMEHTHI BBICILICH MaTEMAaTUKI» SABISIOTCS:
- (opMHpOBaHHE COOTBETCTBYIOIIMX KOMIeTeHIUH, mnpeaycmorpeHHsix PI'OC CIIO mo
cnenuanbHocT 09.02.06 CereBoe U CUCTEMHOE aAMUHUCTPUPOBAHUE;
- U3yYEHHUE OCHOB JIMHEHHOH anreOphl, MAaTEMaTHUECKOTO aHAJIN3a HEOOXOIUMBIX Ul PELICHUS
MPAaKTUYECKHX 33/1a4;
- OCBOCHHME MAaTEMaTHMYECKOrO ammapara, SBJSAIOMIErocs 0a30BBIM IS TOCIETYIOLINX
MaTeMaTHYECKUX JUCLUTUINH.

2. Mecto nucuunminnsl B ctpykrype IHHIICC3

Hucuunnuaa «DJeMEeHThl BBICIICH MaTEMaTHKW» SBISIETCA YacThiO IMPOrPaMMbI
MOATOTOBKU ceuanucToB cpennero 3seHa B coorBerctBuu ¢ [IIICC3 CIIO no cnernuanbHOCTH
09.02.06 CeteBoe U cUCTEMHOE aJMHHUCTpUpoBaHKe. OTHOCHUTCS mporpamma K 06a30Boil yacTu
MaTEeMaTHYeCKOT0 M OOIIEro ecTecTBeHHOHayyHoro nukia. OHa HampaBjeHa Ha yriayOJieHHe
O0IIEKYIbTYpHOTO, MPO(PECCHOHATBHOTO U COLUAIBHOTO Pa3BUTHS BBIITYCKHUKOB.

TpeboBaHusT K «BXOJHBIM» 3HAHUSAM, YMEHHSIM M TOTOBHOCTH OOyYaroIierocs,
HEOO0XOMMBIM IIPU OCBOCHUU JIaHHOW JUCIMIUIMHBI — MaTeMaTuKa 3a Kypc CpeHEeH IIKOJIbI.

OcBoeHue AAHHOW NUCIMILIMHBI HEOOXOAMMO Kak IMpeIIIeCTBYIONEe s JUCHUIUIMH
IMCKpPETHAs MaTeMaTHUKa M TEOPHsI BEPOATHOCTEH U MaTeMaTHUECKasi CTAaTUCTHUKA

3. IlepeyeHbp IUIAHMPYEMBIX pe3yJabTAaTOB OOy4YeHHs] MO JMCHHMILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH NPOrPaMMbl

B pesynbrare u3ydenus o0s3aTeIbHON YaCcTH LIUKIIA U OCBOCHHSI TUCIIUTUTMHEI
00yJaroIuiCs TOJKEH:

YMETB:
- BBIIIOJIHATH OII€palMK HaJl MaTpULIAMH U PEIIAaTh CUCTEMBI JIMHEHHBIX YPaBHEHUM;
- IPUMEHATH METO/IbI AU PepeHIINATBHOTO U HHTETPATBHOTO UCUHCIICHUS;
- pewaTh quQQepeHraIbHbIe ypaBHEHHS.

3HATh:
- OCHOBBI MAaTEMaTHUECKOT0 aHAIIN3a, INHEHHOH ainreOphl U aHATUTUYECKOH reOMEeTpuH;

- OCHOBBI AU (pPepeHInanbHOr0 U HHTETPATBHOTO UCYHUCIICHUS.

PesynbraTamMmu ocBoeHHs pabodell mporpamMmbl  y4eOHOM JUCHUIUIUHBI  SBJSETCS
OBJIa/IeHUE 00YYaIOUTMMHUCS OOIIEKYIbTYPHBIMU KOMIIETCHLIUSMHU:

OK 1. Broibupars cmnocoObl pemeHust 3agad  Npo(ecCHOHANBbHON AESTeNbHOCTH,
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2. OcymuiecTBisATh HMOUCK, aHAJIU3 U MHTEPIPETALNI0 WH(POpPMAIUK, HEOOXOIUMON
JUIsL BBITIOJTHEHHS 33124 IPO(ECCUOHATIBHOM 1eATeIbHOCTH

OK 3. [InanupoBaTh U peagn30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U JTMYHOCTHOE
pasBuTHE

OK 4. PabGorarp B KOJUIGKTUBE W KOMaHzae, A(PPEKTUBHO B3aMMOJACHCTBOBATH C
KOJJIEraMH, PYKOBOACTBOM, KJIMEHTaMHU

OK 5. OcymiecTBisiTh YCTHYIO U NMHCbMEHHYI0 KOMMYHHUKAILIMIO Ha IOCYAAapCTBEHHOM
A3BIKE C YUETOM OCOOEHHOCTEH COIMAIbHOTO M KyJIbTYpHOT'O KOHTEKCTA

OK 9. Hcnonb3oBath HMH(POPMALMOHHBIE TEXHOJOTHM B  MpOodecCHOHATBLHON
JEeSTEIbHOCTH

OK 10. Ilonp3oBatbesi mpodeccHoHANbHOM JOKyMEHTAIleld Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX

B mpomecce wu3ydeHHs AUCHUIUIMHBL y OOydarommxcs (QOpMHUPYIOTCS CIEIyIOIIHe
npodeccroHaTbHbIE KOMITETECHITUH:



1K 2.3 OGecnieunBaTh cOOp NAaHHBIX Ul aHAJIM3a UCTIONB30BaHUS U (DYHKIIMOHUPOBAHHS

MIPOTrpaMMHO-TEXHUUYECKUX CPEACTB KOMIIbIOTEPHBIX CETEH.
[IK 2.4 B3anMoaeicTBOBaTh CO CIEIUAINCTAM U CMEKHOTO Mpoduiis mpu pa3padoTke
METOJIOB, CPEACTB U TEXHOJIOTHI MPUMEHEHHSI 00bEKTOB TPO(HECCHOHATLHOU e TEIIbHOCTH

4. OObeM, CTPYKTypa H CcOAep:KaHWe [JAUCHUIVIMHBI ¢ YKa3aHMeM KOJHYeCTBa
aKaJIeMHYeCKNX/aCTPOHOMHYECKNX YacOB, BbIJIEJEHHBIX HAa KOHTAKTHYKW padory
o0yuawuuxcsi ¢ npenoaasaresieM (0 BHAAM 3aHATHI) M HA CAMOCTOAITEJIbHYIO padoTy

00yyarmuxcs.

4.1 O0beM TUCHUTLINHBI

O0beM IUCUUTLTUHB Bcero vacos
O6Bem 06pa3oBaTeNbHON HATPY3KH 108
B ToM uucne:
KOHTaKTHasi paboTa 00y4aroLINXCsl C MPEToiaBaTesieM 104
1. ITo BuaM y4eOHBIX 3aHSATHIL:
Teopernueckoe o0yueHue 24
[TpakTuueckue 3aHsATH 68
JlaGopaTopHble pabOThI -
2. IlpoMexyTOYHOM aTTecTaly 00y4aronerocs: — 3Kk3aMeH 4
KoHcynpranun 8
CamocrosTenbHas paboTa 00yJaronuxcs: 4
4

IToaroroBka K 3K3aMeHy

4.2. CTpyKTYypa JMCHHILJIHHBI

Bugp! yueOHoit paboThl, DOpMBI TEKYIIETO KOHTPOJIS
BKJIIOYAasl CAMOCTOSITENIBHYIO | ycreBaeMOCTH. DOpMBI IPOMEKYTOUHOU
paboTty cTyneHTa (B yacax) aTTecTaluu
: .
Ne Paznen nucrumminHbl % - %
&) = o &)
5 E |3
= =
=
1 2 3 4 5 6 7
Pa3nen 1. DiieMeHTBI BhICIIECH aJIre0phl
1. Tema 1. Onpenenureny. 3 2 2 BxomHo¥ KOHTpOJIb (TECT)
2. Tema 2. Matpuusl. 3 2 4
3. Tema 3. CucteMsl TMHEHHBIX | 3 2 6 Texymuit KOHTPOIIB 11O TeMe (TecT)
YpaBHEHUIL
Hroro 6 12
Pa3nen 2. BekTopbl M aHAJIMTHYECKAS] T€OMETPHUS
4. Tema 4. Bextop 3 2 4
5. Tema S. Ilpsimast Ha IockocTH | 3 2 4
6. Tema 6. Kpussle 2 nopsaka 3 2 4 Texymuii KOHTPOJIb 110 TeMe (TecT)
6 12
Pa3nen 3. OcHoBbl Ju(pepeHnaIBHOr0 HCHHCICHAS
7. Tema 7. [Ipenenst. 3 2 6 PyGesxHbII KOHTPOITB
HenpepeiBHOCT QyHKITHTL. (xoHTpONEHAs paboTa)
8. Tema 8. IIpousBognas u ee 3 2 6
CBOICTBa




9. Tema 9. MccnenoBanue 3 2 6 Texymuit KOHTPOIIB 11O TeMe (TecT)
GbyHKIHH
6 18
11. HTorosas KoHTpoJIbHAS paboTa 2 Konrponbhas pabora
Hroro 6 20

Pa3nen 4. OCHOBBI HHTEIPAJILHOT0 HCYUCICHUS

12. Tema 10. HeonpeneneHnuslil u 3 2 8 Texymmit KOHTPOIH 1O TeMe (TecT)
OTIpE/ICTICHHBIN MHTETPall.
MeTobl HHTETPUPOBAHUSL.
2 8
Paznea S. Iuddepennnaibubie ypaBHeHUS
13. | Tema 11. Ilousitue 3 2 6
mddepeHnnantsHOTO
YpaBHCHHUS
14. | Tema 12. luddepennmansusie | 3 2 8 Texymmit KOHTPOIH 1O TeMe (TecT)
ypaBHeHus 1 u 2 nopsiaka
4 14
HUTOIro 24 68
Koncynpranus 8
Urorosas arrecrauus 4 4 DK3aMeH
Bcero 24 80 4

4.2.1. TeopeTnuecKue 3aHATHS - 3AaHATHSA JEKIIMOHHOI0 THIIA

Ne
n/n

Tema

Coxneprxanue

Koi-Bo
JacoB

Paszgen 1. Di1ieMeHTHBI BBICIIEH ajire

OpbI

1.

Ornpeaenurenu

Ornpeaenutenu 2-ro U 3-ro NopsiaKa, BBIYUCICHUE
onpeaenureneil. CBolcTBa onpeaenureneii. MUHOPBI U
anreOpamyecKue JOMOTHEHUS. Pa3ioskeHne ommpeneuTes mo
AJIEMEHTAM CTPOKH WJIM CTOJIOIIA.

Matpurbl

Onpenenenne MaTpunbl. JlefcTBUS HaJl MaTpULIIAMHE, X
cBoiictBa. OOparHasi MaTpuna

CucTeMbl IMHEWHBIX
YpaBHEHUIT

IIpasuno Kpamepa. Meron I'aycca. MaTpuuHsIil MeTOR
pELIECHUs] CUCTEMBI

Pasn

e 2. BekTOphI M aHAJIMTHYECKAs] TeOMETPHUs

Bexrop

Onepauym HaJl BEKTOpaMH, UX CBOIiCTBa. KOOpHI/IHaTLI
BCKTOpA. MOﬂyJ’IL BCKTOpA. CKaJ'IHpHOE MIPOU3BCACHUC
BCKTOPOB. Brrancienne CKAJISIPHOI'O IPOU3BECACHUS Y€PE3
KOOPAUHATHEI BEKTOPOB

HpHMaH Ha IIOCKOCTH

[psiMast Ha TUIOCKOCTH: YPABHEHHUE C YTIIOBBIM

K03 (hUIIMEHTOM, YpaBHEHUE NPSMO, IPOXOSIICH uepe3 1Be
JIAHHBIE TOYKH, TTAPAMETPUUYCCKUE YPABHECHUSI, YPABHEHHUE B
KaHOHHYCCKOH opme.

Kpussie 2-ro nopsaxa

KaHoHMueckne ypaBHEHUs! OKPYXHOCTH, JJUIUIICA,
TUIIEPOOIIB, TAPadOIIBL

Pasn

e 3. OcHoBbl AuddepeHuNAIBLHOT0 HCHHCTECHUS

Ipenemnsr.
GyHKIHH.

HenpepsiBHOCTB

Ipenen ¢pynkun. CpoiicTBa npenena GyHKIUH.
OpnnocroponHue npeaenst. [Ipenen cyMMel, IpOU3BEEHUS U
YacTHOTO ABYX GyHKIMHA. HenpepsIiBHBIE (DyHKINH, NX
cBoiicTBa. HempepbIBHOCTD 271EMEHTAPHBIX U CIIOKHBIX
¢dyHKImiA. 3amMevaTenbHbIe TIpeiebl. TOYKH pa3phiBa, UX
KJaccHQUKaIys.

[IpousBonaHas u ee cBoicTBa

[paBuna quddepeHTUPOBaHUS: POU3BOTHAS CYMMEL,
MIPOU3BEACHUS U YacTHOTO. [Ipon3BOAHAS CIIOKHON (DYHKIIHH.
[IpousBoaHsie U MU GEPEHINATH BBICIIAX MTOPSIKOB.
PackpriTre HeompeaeneHHOCTEH, mpaBuiia JlomuTans.
[Ipou3BoHBIC OCHOBHEIX 3JIEMCHTAPHBIX (PYHKIHH.
Juddepermmpyemocts pynkimm. Jnddeperiman GyHKINN.

HUccrenoBanue QyHKIMN

Bospacranue u yosiBanne GpyHKIuMii, yCIOBHS BO3pACTaHUS U
yOBbIBaHMSL. DKCTPEMYMBI (DYHKIMH, HEOOXOAMMOE YCIIOBHE

CYHICCTBOBAHMS OKCTPEMYyMaA. HaXO)KI[eHI/IG 9KCTPEMYMOB C




TTOMOIIBIO TIEPBOM MTPOM3BOAHON. BrImyKitbie QyHKINN.
Touku nepernda. ACHMITOTHI.

Pasnen 4. OCHOBBI HHTErPaJaIbHOI0 MCYUCIEHUS
10. | Heonpenenenusiii u Heonpenenennslii  uHTErpan, ero cpoiictBa. Tabmuma | 2
OHpeI[CHGHHBIﬁ HUHTCTpAJI. OCHOBHBIX  HMHTCIpaJIOB. MGTOH 3aMCHbI NICPCMCHHBbIX.
MeToab! HHTErPUPOBAHUSL. WnTerpupoBanue 1o Y4acTsIM. WnTerpupoBanue
pannoHanbHBIX  (QyHKIMH. MHTerprpoBaHMe HEKOTOPBIX
MppalMOHATIBLHEIX (QYHKIMH. YHHMBEpcalbHas MOACTaHOBKA.
OnpeneneHHBIH HHTETpa, ero cBoiictBa. OcHOBHas GopmyIia
HUHTCTPAJIbHOIO  MCUYHCIICHUA. I/IHTGI‘pI/IpOBaHI/IC 3aMEHOI
NEPpEMCHHOU HW 110 YaCTdM B OHNPCACICHHOM HWHTCTIpaIc.
HpPIJ'IO)KeHI/IH OIMPCACIICHHOI'O MHTCI'pajid B TCOMCTPUHA
Paznea S. Iudgdepennnaibubie ypaBHeHUs
11. | Ionsarue Onpenenenue OOBIKHOBEHHBIX muddepeHmanbHbIX | 2
mddepeHnnanTsHOTO ypaBHeHui. O0Iee 1 yacTHOE PeLIeHUs.
YpaBHCHUS
12. | duddepennuanbusie VYpaBHEHUs ¢  pa3sgen€HHBIMM M pa3lessoluMucs | 2
ypaBHeHUs | 1 2 nopsiaxa nepeMeHHbIMU.  OJOHOPOAHBIE ypaBHEHHs 1-ro mopska.
ypaBHeHI/IH, nopuBoAdmUeCcs K OAHOPOAHBIM. JInHeliHbIe
OOHOPOJAHBIC W HCOAHOPOIHBIC YPaBHCHUA 1-ro nopsaka.
Pemenne 3amau ¢ nomompio audGepeHaIbHbIX ypaBHEHUN
O,I[HOpO,I[HI)Ie YpaBHCHUA 2-T0 nopsaaka € IMMOCTOSAHHBIMU
koo purmenramu. JIMHEHHbIE HEOMHOPOAHBIC YpaBHEHUS 2-
To nopsaka C IIOCTOSAHHBIMHA KOB(I)(I)I/IHI/IGHTZIMI/I.
Huddepennmanbaple ypaBHEHHUS, AOMYCKAIONIUE ITOHMKEHHE
CTCIICHCH.
Hroro: 24
4.2.2. 3aHATHS CEMUHAPCKOI'0 THIIA
Ne Kon-Bo
Tema Conepxanue
n/n 4acoB
Pasnea 1. DiieMeHTBI BbIcHIeH aaredpsbl
1 Onpenenureny. ITonstue onpenenurens. CBoiicTaa. 2
2 Martpuiel Onepauuu Haj MaTpULIAMU. Y MHOKEHUE 4
MmaTpull. Haxoxxaenue o0paTHON MaTpHIIbI
3 Cucrempl TMHEUHBIX PelreHne cucrteMsl JIMHEVHBIX YPABHEHUM 110 6
YpaBHEHUH npasuity Kpamepa. Pemenue cucremsl
JIMHEUHBIX YPaBHEHUN MaTPUYHBIM METOJOM.
PewreHue cucreM pa3iIMmyHbIMU METOJAMHU
Pasnea 2. BekTopsbl H aHATHTHYECKAsi TeOMETPHUS
4 Bexkrop OcHoBHbI€ nelicTBUA Haj BekTopamu. Onepanuu | 4
HaJl BEKTOpaMU B KOOpAXHATAX. Beraucienue
MOAyJIs. Beraucienue cKaasipHOro
IIPOU3BEICHNUS
5 [IpsiMast Ha MIIOCKOCTH CocraBieHne ypaBHEHUH NPSMbIX Ha 4
mw1ockocTd. CocTaBiaeHNE YPaBHEHUN MTPSIMBIX
Ha IJIOCKOCTH
6 Kpussie BToporo nopsiaka | OKkpy>KHOCTb, auunc. I'unep6o:a. Ilapabona 4
Pasnea 3. OcHoBbI 1H(¢epeHIINATBHOI0 HCYHCICHUS
7 [Ipenensr. Boruncnenue npeaenos NOCae10BaTENbHOCTER. | 2
PackpsiTHE HEOIIPENEIEHHOCTEN.
3ameuaTeNbHbIE PEEIIbI.
8 HenpepsiBHOCTh QyHKIIMN | BBIuncieHne OqHOCTOPOHHUX MPEIETIOB. 2
Knaccudukaius Touek pa3pbiBa.
9 [TonsiTHE TPOU3BOAHOU Tabnuia npou3BOAHBIX JIEMEHTAPHBIX 2

byHKIMi




10 | IIpousBoaHbIE Brruncnenue npou3BOIHbBIX dJIEMEHTApHBIX 2
9JIEMEHTAPHBIX QYHKIUN byHKIMI
11 | IIpaBuia Brruncnenue npou3BOIHbBIX dJIEMEHTApHBIX 2
auddepeHurpoBaHus byHKIMI
12 | IIpon3BOgHBIE CIOKHBIX Brruncnenue npon3BOAHBIX CIOKHBIX QyHKIHU. | 2
byHKIMI
13 | IIpaBuio Jlonurans [IpaBuiio Jlonurans 2
14 | UccnenoBanue QpyHKIMH MOHOTOHHOCTB, SKCTPEMYMBI (DyHKITHH. 4
Brimykiocts GpyHkium, acumnrora. [lonnoe
uccnenoBanue pyskiuu. Iloctpoenue rpadguxon
Pasnea 4. OCHOBBI HHTErPAJIbHOI0 HCYHCJICHHUS
15 | HeonpeneneHHslii Onpenenenne HEONPEAEIEHHOTO HHTErpaa. 4
UHTETpal Tabnuua MHTErpasioB 3JeMEHTAPHBIX (PYHKIIUI.
IIpaBuna unrerpuposanus. HernocpencreeHHoe
MHTErpupoBanue. IHTerpupoBanue 3aMeHOM1
nepeMeHHo. IHTerpupoBanue 1o 4actsM.
WHuTerpupoBaHue paliuoHaIbHbBIX U
UppanoHaIbHBIX (PYHKIMA. YHHUBEpCcaTbHAas
I10JICTAHOBKA
16 | Onpenenenssiii uuTerpan | OnpeneneHne onpeaesIeHHOro HHTErpaa. 4
['eomeTpuueckuii cMbica. Beruucinenue
OIIpEEIIEHHBIX UHTETPAJIOB HETIOCPEICTBEHHBIM
UHTErpupoBanueM. VIHTerpupoBanue 3aMeHON
nepeMeHHo. IHTerpupoBanue 1o 4actsiMm.
Brruncnenue miomazaei Gpuryp ¢ moMoIbko
OIIpECIICHHBIX MHTErPAJIOB.
Paszpnea S. Ilndpepennuaibubie ypaBHEHHS
40 | IlonsTtue Pemenue nudepennnanbHbix ypaBHeHHH 1-ro | 2
muddepeHnnanbHOro MOpSAJIKA C Pa3AeSONIMMUCS IEPEMEHHBIMU.
ypaBHEHUs
41 | duddepenmansHbie Pemenue ogHOpoaHBIX MU hepeHITnaTbHBIX 2
ypaBHeHus | nopsiika ypaBHeHuU# 1-ro nopsaka.
42 | IuddepenmansHbe Pemenue nuHeiHbIX audepeHInaibHbIX 2
ypaBHeHus | nopsiika ypaBHeHuU# 1-ro nopsaka.
43 | duddepenmansHbe Pemenue nuddepeHnanbHbIX ypaBHEHHH, 2
ypaBHeHus | nopsiika JIONYCKAIOIIUX TOHMKEHUE CTENEHEN
44 | NuddepenmanbHbe PereHne TMHENHBIX OMHOPOIHBIX 2
ypaBHEHUs 2 MopsiiKa muddepeHIranbHbIX YpaBHEHUH 2-T0 MOpsiKa ¢
MOCTOSIHHBIMHU K03 punimenramu.
45 | IuddepeHnnanbHbe Pemienue nuHEeHBIX HEOJHOPOIHBIX 2
ypaBHEHUs 2 MopsiiKa mddepeHIranbHbIX YpaBHEHUH 2-T0 MOpsiKa ¢
MIOCTOSIHHBIMU K03 punimenramu.
46 | duddepeHnnanbHbIe Pemienue nuHEeHBIX HEOJHOPOIHBIX 2
ypaBHEHUs 2 MopsiiKa mddepeHIranbHbIX YpaBHEHUH 2-T0 MOpsiKa ¢
NOCTOSIHHBIMHU K03 punimenramu.
NTOI'O: 68

4.2.3. CamocTrosiTeibHAsA padoTa

[ToaroroBka k 3x3aMeHy — 4 yaca.
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5. Ilepedyenn 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCIIOIb3YyeMbIX IIPH OCYLIeCTBJICHUHU
00pa30BaTeIbHOIO MpoIecca Mo JMCHUILIHHE, BKIIYasi lepedeHb JUIeH3HOHHOI0
NPOrpaMMHOI0 obecrne4eHHs, COBPpeMEeHHbIX NPodecCHOHANbHBIX 0a3 JaHHBIX U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

5.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[lpu peanuzanmuu pa3IUYHBIX BUAOB Yy4yeOHON paboThl mo auctuminHe «OCHOBBI
¢dmtocopum» UCTIONB3YIOTCS CIeAyIoIne 00pa3oBaTeIbHbIC TEXHOJIOTHH:

1) Texnonmoruu npoOIeMHOr0 00y4deHHUs: TPOoOIeMHas JIEKIUS, TPAKTUIECKOE 3aHATHE
B (hopMe MpaKTHKyMa.

2) MWurepaktuBHbIC TeXHONOrHU: JIeKus «0OpaTHOM CBA3M» (JEKIHS — TUCKYCCHUs)

3) HWudopmannoHHO-KOMMYHUKALMOHHBIE 0Opa3oBaTeNbHbIe TEeXHONOTUU: Jlekuus-
BU3YyaJIN3aLUS

4) VIHHOBalMOHHBIE METO/bI, KOTOPbIC MPEAINOIAraloT MpUMEHEeHnEe HHPOPMAIIMOHHBIX
o0pa3oBaTeNbHBIX  TEXHOJIOTHUH, a  Takke  y4yeOHO-METOJMYECKMX  MaTepHaJIoB,
COOTBETCTBYIOIIMX COBPEMEHHOMY MHPOBOMY YypPOBHIO, B TIIpolLlecCe MpEnoAaBaHus
JUCLUTUIAHBL:

- HCHOJb30BAHHWE MEIUAPECYPCOB, SHIUKIONEANH, JJIEKTPOHHBIX OWMOTUOTEK U
WNHurepHer;

- pelIeHue IPUIMIECKUX, SKOHOMHUECKUX (IPYTUX) 3a7ad ¢ IPUMEHEHUEM CIPAaBOYHBIX
cucreM «I"apanT», «KOHCYIBTAHT +»;

- KOHCYJIbTUPOBAHHUE CTYJCHTOB C UCTIOJIb30BAHUEM 3JIEKTPOHHON MOYTHI;

- HCIIONB30BaHME MPOrPAaMMHO-TIEATOTHYECKUX TECTOBBIX 3aJaHHi JUIs TPOBEPKHU
3HaHUI 00y4Jarouxcs.

5.2 JInneH3MOHHOE NPOrpaMMHoOe odecreyeHue:
JInneH3noHHOe MporpaMMHoOe odecredyeHune:

1. Jlunensuu Microsoft Open License (Value) Academic.

Bxuowaror nponyktsel Microsoft Office m Microsoft Windows s KOMIIBbIOTEPHBIX
naboparopuii U COTPYTHUKOB UHCTHUTYTA!

- nporpamMublii poaykt Office Home and Business 2016 - 2mr (ToBapHas
HaxnagHas TNO00O11138 ot 01.10.19);

- anekTpoHHass suueHsuss 02558535ZZE2106 nata Bbiauu IE€pBOHAYaJIbHOM
muuen3uu 21.06.2019 (toBapnas naknagaas TN000006340 ot 03.07.19);

- 93074333Z7ZE1602 nata Bbigauu nepBoHavyanbHou auneHsun 21.05.2015;

- 69578000ZZE1401 nara Bplnaun nepBoHavanbHoOM uneH3uu 19.01.2012;

- 69578000ZZE1401 narta Bbigaun nepBoHavyanbHou auneH3un 30.11.2009;

- 66190326Z7ZE1111 nara Beigaun nepBoHavyanbHou auneH3un 30.11.2009;

- 6244563627E0907 nata Bbiaaun nepBoHavdanbHou auneHsun 12.07.2007;

- 61552755727E0812 narta Bbigauu nepBoHavdanbHoOU auneH3un 27.12.2006;

- 6080429277E0807 nara Bbigaun neppoHavyanbHou nuien3uu 06.07.2006.

2. Jlunensunonnoe cornamenue 9334508 1C: Ilpennpusarue 8. KomiuiekT s
00ydeHUs B BBICIIUX U CPETHUX YICOHBIX 3aBEICHUSIX:

- VYrpaBneHue npou3BOACTBEHHBIM NPEINPUATHEM;

- VYipaBieHue TOproBileH;

- 3apruiara u Ynupasnenue [lepconanom;

- byxranrepus.
CyOnmuiieH3nOHHBIT JIOTOBOP Ne(016/060824/002 oT 06.09.2024.

HeucknrountenpHple MpaBa Ha HCIOJb30BaHUE IPOrpaMMHBIX NpoaykToB «1C: Kommuekr

(98]
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nogaepxxkm» 1C: KIT 6azoBeiii 12 mec. (ocHoBHO# npoaykT «1C: Ilpeanpusrue 8. Komruiekr
111 00y4YeHHs B BBICUIMX M CPETHUX YUeOHBIX 3aBeIeHUsIX» per. Homep 9334508).

4. Horosop NeMII120-92 ot 01.03.2020 06 wuHOPMAIMOHHONW NOJIEPKKE U
obecrieyeHus aoctyna K umHpopmannoHHbIM pecypcam Cetu Koncynbrant Ilmoc B oObeme
koMmiuiekTa Cuctem Crnpasouso IlpaBosoit Cuctemsl Koncynprant I[lntoc (uncio OZ1 50).

5. Jlunenzus 1C1C-250124-090052-613-987 Kaspersky Endpoint Security ms
6usneca - Crangaptaeiii Russian Edition. 50-99 Node 1 year Educational Renewal License (80
Users 1o 12.04.2026).

6. Jlunensuss Ne54736 Ha mnpaBO HCIOJIB30BaHHSA IPOrPAaMMHOIO IMPOJIYKTa
«Cucrema tectupoBanusi INDIGO» (Geccpounast akagemuueckass Ha 30 MOAKIIOYEHHH OT
07.09.2018).

7. Horosop AHOOBO «KY» ¢ OO0 «Ckait/lHC» 10-04056 na okazanue yciayr
KOHTEHT-puibTpanuu cpokom 12 mecsues ot 10.01.25 roxa.

8. Horosop AHITIOO «KKVY» ¢ OO0 «Cxkait/[HC» KO-04056/1 na oxazanue yciyr
KOHTEHT-puibTpanuu cpokom 12 mecsues ot 10.01.25 roxa.

9. OopazoBarenbhas junensuss NC240P-B61AODI3DSDB-157609 wa mnpaBo
MCTOJIb30BaHuUs MporpaMMmHoro npoaykra "[lnargpopma nanoCAD" (Bepcus "24.0") no 12.01.26
(15 pab. mecrT).

5.3. CoBpeMeHHbIe TPO(eccHOHATBHBIE 0a3bI JAHHBIX

B o0pazoBarensHOM Tpoliecce MpU M3YYECHHH AMCIHUILTHHBI UCTIONB3YIOTCS CIEIYOLIHe
COBpeMeHHBIE MpodeccroHabHbIe 0a3bl TaHHBIX:

1. «YuuBepcurerckas bubanorexa Onnaiin» - https://biblioclub.ru/.

2. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU — http://www.elibrary.ru/

5.4 UndopManinoHHbIe CTIPABOYHbIE CHCTEMBbI:

W3yuenne  AUCHUIUIMHBI  COMPOBOXKIACTCS  NPUMEHEHHEM  WH(POPMAIMOHHBIX
CIPaBOYHBIX CUCTEM:

1. CnpaBounas nH(GOpMaImoHHO-TIpaBoBas cuctema «l apant» (orosop Ne 118/12/11).

2. CnpaBoynas uH(popMmaoHHo-ipaBoBas cuctema «Koncynsrantllnroc» (morosop Ne
HI120-92 ot 01.03 2020).

6. ®oHI OLIECHOYHBIX CPEACTB

TunoBsle 3amaHus, 0a3a TECTOB M HMHbIE MaTepHalbl, HEOOXOJUMBIC Ui OLEHKH
pe3yJIbTaTOB OCBOEHHS [AHUCLUIUIMHBI (B TOM 4YHCIIE B IIPOLIECCE €€ OCBOCHMS), a TaKXKe
METOJMYECKUE MaTepualbl, OIPEAEIAIONINE MPOLEIypbl 3TOM OLEHKH MPUBOJIATCA B
npuokeHuu 1 k paboyeit mporpaMme AUCHUIUINHBL.

VYHHUBepcasibHasi CUCTEMa OIICHMBAaHUS pPE3yJIbTaTOB OOYYECHHs BBINOJHIETCS B
coorBercTBUM C IlonoxenueM o ¢opmax, NEPUOIUYHOCTH U MOPAIKE MPOBEACHUU TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH U TPOMEKYTO4YHOU arrecranuu obOydarommxcs B AHIIOO «KKVYy,
YTBEPKAEHHBIM TprKa3oM aupektopa oT 03.02.2020 r. Ne 31 o/n u BKIIOYAET B ce0sl CUCTEMBI
OLICHOK:

1) «OTIMYHOY», «XOPOILIOY», KyIAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBLHOY;

2) «3aUTEHOY», «HE 3aYTCHOY.

IIpu pa3paboTKe OILEHOYHBIX CPEACTB MpPENoJaBaTeNIeM MCIOIb3YIOTCS 0a3bl JAHHBIX
NEJarornyeckux  M3MEpPUTENBHBIX  MarepuanoB, npenocrasieHHblx OO0  «HayuHo-
HCCIIEI0BATENbCKUM HHCTUTYT MOHUTOPUHIA Ka4€CTBA.

7. OcHOBHasi M JONOJHHUTEJbHAS y4eOHAsl JIMTEpaTypa M 3JIeKTPOHHBbIe 00pa3oBaTe/IbHbIE
pecypchbl, He00XoAUMBIe ISl OCBOCHHUSI JMCIUTIINHbI)
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/elibrary-ru
http://www.elibrary.ru/

1. AntoHoB, B. M. DnemenTapHas u BeIcIIasg MaTeMaTuka: yaeoHoe nocodue aist CI1O /
B. 1. Antonos, @. 1. Konenesnu. — Canxrt-IletepOypr: U3narensctBo Jlanp, 2022. — 136 c.
2. EnpuanunoBa, I'. I'. DnemeHThl BbICIIE MaTeMaTHUKU. THUIOBBIE 3aJaHUs C MpUMEpPaMuU
pemenwuii: yuebnoe nocobue / I'. I'. EnpuanunoBa, P. A. MenbuukoB. — Cankr-IlerepOypr:
UznarenscrBo Jlans, 2020. — 92 c.

2. Ocunenko, C. A. DnemeHTHl BBICHICH MaTeMaTHKU: ydeOHoe mocobue : [16+] /
C. A. Ocunienko. — Mocksa ; bepnun : Jlupexr-Menua, 2020. — 202 c. : wi., Tabn. — Pexxum
nocryna: mo moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=571231 (nara
obpamenus: 29.05.2023). — bubmuorp.: c. 193-194. — ISBN 978-5-4499-0201-6. — DOI
10.23681/571231. — TeKcCT : 3MEKTPOHHBIN.

3. Kpartkuii kypc Bbiciield MmareMaTHky : yueOHuK : [16+] / K.B. bannun, ®@.K. banaus,
B.U. [Ixxedhdans u ap. ; mox obm. pen. K.B. bannuna. — 4-e u3a., crep. — Mocksa : JlamkoB u
K°, 2020. - 512 ¢ : wun. — Pexum gocryma: mno mnomgnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573171 — bubnuorp. B k. — ISBN 978-5-394-
03643-9. — TekcT : 31EKTPOHHBIN.

4. bapaymkuH, B. B. Marematuka. D1eMeHTHI BBICIICH MaTeMaTUKU : YYEOHHK : B 2
tomax. Tom 1/ B. B. Bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC : U HOPA-M, 2021.
—304 c. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-906923-05-9. -

Texcr : anextponssIil. - URL: https://znanium.com/catalog/product/1235904

7.2. lonoTHUTeIbHAS y4eOHas JuTepaTypa

1. banmuu, K.B. Martemaruka : yuebnoe mocobue / K.B. banaun, B.H. bambikos,
A.B. Pykocyes. - Mocksa : FOuuTn-/lana, 2015. - 543 c. - bubnuorp. B kH. - ISBN 5-238-00980-
1 ; To ke [DnexTponHslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=114423

2. IlManxun, A.C. 3afa4ym ¢ pelIeHUsIMU 110 BbICILIEH MaTeMaTHKE, TEOPUU BEPOATHOCTEH,
MaTeMaTHYECKOM CTaTUCTHUKE , MAaTEMaTUYeCKOMY MPOTrPaMMHUPOBAHHIO : yueOHoe mocodue. - 8-
e 3. - Mocksa : Jlamkos u K°, 2017. - 432 c. : Tabn., rpag. - ISBN 978-5-394-01943-2 ; To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450779

3. llankun, A.C. 3aja4uu ¢ pelIeHUsIMU 10 BBICILIEH MAaTEMATHKE, TEOPUU BEPOATHOCTEH,
MaTeMaTHYeCKOM CTAaTHCTUKE, MAaTeMaTHYECKOMY IPOrpaMMHPOBAHUIO : yueOHoe mocodue /
A.C. lankun, B.A. [llankun. — 9-e u3x., crep. — Mocksa : Jlamkos u K, 2020. — 432 c. : un. —
(YueOnble wu3nmanust s OakanaBpoB). — Pexum pocryma: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573151— bubnuorp.: c. 428. — ISBN 978-5-394-
03710-8. — TekcT : 31EKTPOHHBIN.

4. Marematuka u wuHpopmaruka: mpaktukym / E.H.T'ycera, W.}O. Edumosa,
P.1. KopobkoB u n1p. — 4-e uzn., crep. — Mocksa : ®aunra, 2016. — 399 c. : tabn., rpad., cxem. —
Pexxum poctyna: mo moamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=83437—
bubmuorp. B kH. — ISBN 978-5-9765-1193-4. — TekcT : 21€eKTpOHHBIH.

5. Huxonosa, H.B. Kpatkuii kypc anreOpsl U reoMeTpuu: NpUMEPHI, 3aJauu, TECTHI /
H.B. Hukonosa, H.H. I'azu3oBa, I'.A. HukonoBa; MunuctepctBo o0pa3oBanus 1 Hayku Poccun,
denepanbHOe TOCYAAPCTBEHHOE OIO/DKETHOE  00pa3oBaTeNbHOE  YUPEXKICHHE  BBICIIETO
npodeccuonansHoro  obpazoBanusi  «KaszaHCkuii  HallMOHANBHBIA  WCCIIEOBATEILCKUN
TEXHOJOTMYeCcKui  yHuBepcuteT». — Kaszanp: Ka3zaHckuil HayuyHO-HCCIIEIOBATENbCKUM
texnonornueckuit yausepcutet (KHUTY), 2014. — 100 c. : un. — PexxuM goctyna: 1o noanucke.
— URL: http://biblioclub.ru/index.php?page=book&id=428767 bubmuorp. B kH. — ISBN 978-5-
7882-1711-6. — TekcT : 3EKTPOHHBII.

6. llleuna, I'.B. Teopus u mpakTuKa pemieHus 3aaay mo anredpe : yuyeOHoe mocodue /

I''B. lllenHa ; MOCKOBCKMH II€IArOrM4e€CKUN TOCYNApCTBEHHBIM yHUBEpCUTET. — Mocksa :
MockoBCKu# nie1aroru4eckuii rocygapctseHHslii yausepcurer (MIITY), 2015. - Y. 2. - 120 c. :
UL — Pexum JOCTYIIA: 1o MIOATINCKE. - URL:
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https://biblioclub.ru/index.php?page=book&id=571231
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http://biblioclub.ru/index.php?page=book&id=471250 bubmuorp. B ku. — ISBN 978-5-4263-
0218-1. — TekcrT : 3JIEeKTPOHHBII.

7.3. D1eKTPOHHBIE 00pa3oBaTebHbIE PeCypChl

[TakeT NpHUKIAIHBIX TPOTPAMM IO KypCy MaTeMaTUKU

OC Windows, XP — cepBucHast nporpamma.

MS Office, XP — cepBucHas nporpamMmma

1. Konmnekuuss denepanbHoro neHtpa nHpOpMannoOHHO-00pa3zoBaTeibHbIX pecypcoB OLIUOP:
http://fcior.edu.ru/

2. Enqunaoe okHO focTymna kK o0pa3oBareinbHBIM pecypcam: http://window.edu.ru/

3. JlonmojHMTENbHBIE pecypchbl MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT»,
HEOOXOIUMBIX JUISI OCBOCHHSI JUCIUTUTHHBI

8. lonmosHuTesqbHBIE  pecypchl  MHGOPMALMOHHO-TEICKOMMYHHUKAIMOHHOH  CeTH
«HHTEepHETY, He00X0IMMBbIX Aas OCBOEHHS AUCHMITUHBI
1. ABtometpus : xkypHan / pen. xon.: AJL AceeB u np. ; ri. pen. A.M. Hlanarun ; yupen.
Cubupckoe otaenenue PAH, Uucturyr aBromatuku u snextpomerpun CO PAH u ap. -
HoBocubupck : CO PAH, 2019. - T. 55, Ne 1. - 128 c.: un. - ISSN 0320-7102 ; To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=500133

2. Cubupckuii XypHal BBIYMCIUTEIBHON MaTeMaTuku : >kypHan / ri. pen. C.H. Kabanuxus ;
yupen. Cubupckoe otaeneaue PAH, WHCTUTYT BBIYMCIMTENBHOW MAaTEMaTUKH U
matematuueckoit reopusuku CO PAH ; Poccuiickas Axanemus Hayk Cubupckoe otaeneHue -
HoBocubupck : CO PAH, 2019. - Tom 22, Ne 3. - 130 c.: cxem., mi. - ISSN 1560-7526 ; To xe
[DnexTponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=563244

3. http://biblioclub.ru/ - 37eKTpOHHO-OMOIMOTEUHAsT CUCTeMa «YHHUBEpCUTETCKass Oubimoreka
ONLINE».

4. http://lib.usue.ru — MapopMannoHHO OMOIMOTEUHBIH KOMILIEKC

5. http://www.eLIBRARY.RU - HayuHasi anekTpoHHas 6u0ianoTexa

6. http://www knigafund.ru -Onekrponnas 6ubamoreka crynenta «Kauradonm»

7. https://i-exam.ru/ - Equne1ii nopTan MHTEpPHET-TECTUPOBaHUs B cpepe oOpa3zoBaHus

9. Onucanne MaTepruaJIbHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM JIsl OCYLIEeCTBJICHHUSA
o0pa3oBaTeILHOIO MpoLecca 1Mo JMCHUILINHE

Jnsg  u3ydeHus UCHUIUIMHBI TpeOyercst MyJbTHMeAuiHas TexHUKa. CreruanbHbIX
MaTepUAITbHO-TEXHUYECKUX CPEJCTB: Ja00OPaTOPHOTO 0O0pPYIOBaHUS, KOMIIBIOTEPHBIX KJIACCOB M
T.IL., JUIs TIPETIOIaBaHMsl IUCIIUIUIMHBI HE TpeOyeTcsl.

Bo Bpemst IeKIIMOHHBIX 3aHATHH LEIECO00Pa3HO UCIIONIB30BATh MYJIbTUMEIUHHYIO TEXHHUKY, TaK
KaK MMPAKTUYECKH KO BCEM JICKLUSAM pa3pabOTaHbl CIIaiiIoBbIE MPE3CHTAIMM, CONIOCTABUTEIbHbIC
TabaMIBI M Jpyrod MaTepuai, KOTOPbII MOXXHO TPOAEMOHCTPUPOBATH C TOMOUIBIO
MYJIBTUMEIUIMHOTO TpoeKTopa. B cBA3M € 3TUM MaTepHalbHO-TEXHHYECKOE oOlecredyeHue
JTMCIUIUIMHBI TpeAroyaracT MyJIbTUMEIUHOE 00opynoBaHre. MaTepraabHO-TeXHIUUECKas 0a3a
JIOJKHA COOTBETCTBOBATH JIEHCTBYIOIIMM CAaHUTAPHBIM U IIPOTUBOIOXKAPHBIM HOPMAM.
MuHuManbHbIe TPeOOBAHUS K OPITEXHUKH:

IIponeccop: 1,2 I'T u BeILIE;

OnepatuBHas namsts: 1 I' u BeiweE;

Jlpyrue ycTpoicTBa: 3ByKOBasi KapTa, KOJOHKH W/WII HAYITHUKU;

YerpoiictBo st urenuss DVD-auckos.

Peanu3anust mporpaMMbl JUCHUILIHHBI TpeOyeT HaI4YKs yuyeOHbIX KaOUHETOB:

Kabuner maTeMaTHYecKMX IUCHUIUIMH, OHMONMOTEKa, YHMTAIBHBIA 3aJl C BBIXOJAOM B CETb
HNurepHer.
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[Tpunosxenue 1
K pabouell mporpamme
JUCHMIUIMHBL DJIeMEHThI
BBICHIEl MATEMATHKH

®OH/I OHEHOYHBIX CPEJICTB

JaeMeHnThI Bbicied martematuku (EH.01)

09.02.06 CeTeBoe U cuCcTEMHOE

CrnennanbHOCTh
aIMUHHCTPUPOBaHME
Ksanudukarus CereBoil M cHCTEeMHBIH
aIMUHHCTPATOP
®opma 00yueHus Ounas
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Kanununrpazn

2020

1.1. OueHOYHBIE CPEACTBA MO0 UTOTAaM OCBOEHUSI TN CHMILINHBI
1.1.1. Ilesb OLIEHOYHBIX CPE/ICTB

Ilenb0 OLEHOYHBIX CPeICTB  SBISETCS  YCTAHOBJIEHHWE  COOTBETCTBUSL  YPOBHS
MOJITOTOBJICHHOCTH OOyvarolerocs Ha JaHHOM JTarne oO0ydeHus TpeOoBaHMsAM paboueit
MPOrpPaMMBI 110 JTUCLHUILTHHE «DJIEMEHThI BBICIIEH MaTEMaTHKI.

OueHoyHble CpeacTBA IpeIHA3HAYECHBl Ui KOHTPOJIS M OIEHKHM 00pa3oBaTENIbHBIX
JTOCTHKEHUH 00yJaromuxcs, OCBOMBILUX MPOrpaMMy Y4eOHOH TUCIUIUTMHBI « DJI€MEHTHI BhICIICH
MareMaTukmy. [lepeyeHb BHUIOB OLIEHOYHBIX CPEICTB COOTBETCTBYET pabouell mporpamme
JMCIUTLIHHBL

KoMIuIeKT OmeHOYHBIX CPeACTB BKJIIOYAET KOHTPOJBHBIE MaTepUanbl JUIsl MPOBEACHUS
BCEX BHJOB KOHTPOJS B ()OpME YCTHOTO M HMHCBMEHHOTO OIPOCa, MPAKTUYECKUX 3aHATHH, U
MPOMEXYTOUYHOM aTTeCcTaly B OopMe BOIPOCOB U 3aJJaHUM K SK3aMEHY.

CTpyKkTypa M colep:KaHue 3aJaHWii — 3a7aHus pa3pabOTaHbl B COOTBETCTBUU C paboueit
POrpaMMOM TUCIUIUTUHBI « DJIEMEHTHI BBICIICH MAaTEeMaTHKI.

1.1.2. O0beKTHI OLIECHNBAHUS — Pe3YJIbTATHI OCBOCHHUS THCIUIIHHBI
OOBexToM oreHnBaHuA sBISOTCA (popmupyemslie kommnerenun OK 1-5, OK 9-10 TIK 2.3, TIK
24.

Pe3yjabTaTaMu 0CBOEHMS JUCIUIUIMHBI SBIISIOTCS:

31 moHsATHE, IPUHIUIIBI Pa0OTHI C aNIapaToOM JIMHEWHON anreOpsl;
32 NOHATHS BEKTOPHOTO anapara;

33 ocHOB audepeHIHaTHLHOr0 HCUUCICHIS,

34 3HaHUE OCHOB MHTETPAJIbHOTO UCUUCIICHHUS,

35 moHsATHE U METO/BI peleHus Tu(PepeHIHaTbHBIX YPABHEHUH.
V1 pemats 3a71aun BeICIIEH anreOphl;

VY2 paboTath ¢ BEKTOPHBIMU CUCTEMaMU;

V3 npumensats quddepeHimanbHoe UCUUCICHUE B PEIIEHUH 33134,
VY4 nucnonp30BaTh MHCTPYMEHT UHTETPATIBHOIO MCUMCIIEHMS,

VY5 ucnonbp30BaTh METO/BI pelIeHUs TU(PepeHIIHaTbHBIX YPABHEHUN B TPAKTUYECKUX
3aJa4ax.

Tabmuma 1 - Ilepeuenb KOMIIETEHIHA, POPMUPYEMBIX B POLIECCE OCBOCHUS TUCLUUILTUHBI C
yKa3aHUEeM ATaNoB UX (OPMUPOBAHUS

Ne | Oransl popmupoBanus [lepeueHb KOMITETEHIIUH. [Inanupyemsbie dopmsl
I/1 | KOMIIETCHIIUH B Tipolecce (Ko KOHTpOJIHPYEMOH pe3yNbTaThl OCBOEHUS KOHTPOJIA,
OCBOCHUSI IMCIMIUIMHBL. | KOMOETEHIIMHU (WK e€ 4acTH) JUCIMIIIINHBI HauMEHOBaHUE
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(KOHTpONHpYyEeMbIE / 1 ee GOpPMYIUPOBKA) OILICHOYHBIX
MOJYJIH, Pa3JeIbl, TEMBI CpeACTB
JUCLUIUIMHBI (PE3yIbTaThl
0 pasaenam))
Paznen 1. OnemenTsI OK 01. Bei6upars cioco6sr | 31  NOHATHE, TPUHIMIIEI Bxognon
BEICIIICH aJreOphI pelieHus 3a1a4 pa60Tva ¢  almapaToMm KOHTPOJIb
npoheCcCHOHATBHON BBICIIIEH anreOphbi (ycTHBIN
NeSITeNBbHOCTH, ompoc)
MPUMEHHUTENBHO K V1 pears sazaun §
Pa3IUYHBIM KOHTEKCTaM Texymmuit

OK 02. OcymiecTBiaTh
MTOWCK, aHAIIN3 U
HMHTEPIPETAIUI0

nHpOpMaIUK, HEOOXOAMMOM

JUTS BBITIOJTHEHUS 38124
pohecCUOHATBHOMN
JEeATEbHOCTH

OK 03. IInanupoBats u
peaTM30BhIBAT
COOCTBEHHOE
Mpo(heCCUOHANBHOE U
JUYHOCTHOE Pa3BUTHE

OK 04. Pabotats B
KOJIJICKTUBE ¥ KOMaH/IE,
3¢ PeKTUBHO
B3aUMO/ICHCTBOBATH C
KOJIJIeraMU, PYKOBOJICTBOM,
KITHCHTaMH

OK 05. OcymiecTBiaTh
YCTHYIO U MUCHhMEHHYIO
KOMMYHHKAIIHIO Ha
TOCYJapCTBEHHOM SI3BIKE C
Y4eTOM OCOOCHHOCTEH
COITHATTLHOTO U
KYJIETYPHOTO KOHTEKCTa
OK 09. Ucnonb3oBaTh
HHPOPMAITHOHHBIC
TEXHOJIOTHHU B
npohecCUOHATBHOMN
JeATETbHOCTH

BBICIICH anreOphl

KOHTPOJIb 1O
Teme (TecT)

Pa3nen 2. Bextops!l n
aHaJINTHYECKas
reoMeTpus

OK 04. Paborats B
KOJUIEKTHBE U KOMaH/IE,
3¢ PeKTUBHO
B3aHUMOJIEHCTBOBATH C
KOJUIEraMU, PyKOBOJICTBOM,
KJIMEHTAaMHA

OK 05. OcymiecTBiATh
YCTHYIO ¥ IUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCyIapCTBEHHOM SI3BIKE C
Y4eTOM OCOOCHHOCTEH
COI[UATLHOTO U
KyJIBTYPHOTO KOHTEKCTa
OK 09. cnons30BaTh
nH(GOPMAITMOHHBIC
TEXHOJIOTHH B

32 NOHATHUSA BEKTOPHOTO
anmapara

V2 pabotats ¢
BEKTOPHBIMH CHCTEMaMU;

Texymuit
KOHTPOJIb
(Tecr)
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pohecCUOHATBHOMN
JeATEbHOCTH

Pasnen 3. OcHOBEI

i depeHnranbHOTOo

HCYHUCIICHUA

OK 04. Pabotats B
KOJIJICKTUBE ¥ KOMaH/IE,

3¢ PeKTUBHO
B3aMIMOJICHCTBOBATH C
KOJIJIeraMu, PYKOBOJICTBOM,
KITHCHTaMH

OK 09. Ucnonb3oBaTh
HHPOPMAITHOHHBIC
TEXHOJIOTHHU B
pohecCUOHATBHOMN
JESTETLHOCTH

OK 10. [Tonb3oBaThCs
pohecCUOHATBHOMN
JOKyMEHTaIuei Ha
roCyIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

[IK 2.3. O6ecneunBath cOOp
JTAHHBIX JUTS aHATH3a
WCTIONb30BaHUS U
(YHKIIMOHUPOBAHUS
MPOTPAMMHO-TEXHUYECKUX
CPEICTB KOMIThIOTEPHBIX
ceTeit

IIK 2.4.B3aumoneicTBOBaTh
CO CICIMATUCTAMU
CMEHOTO MPOGUIIS TIPU
pa3paboTKe METOJIOB,
CPEICTB U TEXHOJIOTUH
MPUMEHEHHUST 00BEKTOB
pohecCUOHATBHOMN
JICSITSIILHOCTH.

33 ocHOB
i depeHIanbHOTOo
WCUUCIICHUS

VY3 npuMeHsITh

Qg hepeHITuaIbHOS
VICYHCIICHHUE B PEIICHUU
3a/au

PyGexubit
KOHTPOJIb
(KOHTpOJIbHAS
pabora)

Pasnen 4. OcHOBEI
WHTETPAILHOTO
WCYUCIIEHUSA

OK 01. Beibupatb ciocoObl
peleHus 3a1a4y
pohecCUOHATBHOMN
NeSITeNbHOCTH,
NPUMEHHUTEIIEHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02. OcymiecTBiTh
TIOUCK, aHAJIU3 U
WHTEPIPETALIIO
nHpOpMaIUK, HEOOXOAUMOM
TS BBITTOJTHEHHMS 32714
pohecCUOHATBHOMN
JeATEIbHOCTH

OK 03. IInanupoBats u
peann30BHIBATh
coOcTBEeHHOE
Mpo(heCCUOHANTBHOE U
JUYHOCTHOE Pa3BUTHE

OK 04. Paborats B
KOJIJIGKTHBE M KOMaHJE,

3¢ PeKTUBHO
B3aMMOJIEHCTBOBATH C
KOJIJIETaMHU, PYKOBOJICTBOM,

34 3HaHUEe OCHOB
HMHTErPaJbHOTO
HUCUHUCIIEHUSI

V4 ucnonb3oBaTh
WHCTPYMEHT
HHTErPaJIbHOTO
WCYUCIIEHUSA

Texymuit
KOHTPOJIb
(TecT)
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KITHCHTaMH
OK 05. OcymiecTBiaTh
YCTHYIO ¥ IUCEMEHHYIO
KOMMYHHKAIIHIO Ha
TOCyIapCTBEHHOM SI3BIKE C
Y4eTOM OCOOCHHOCTEH
COLIMATBHOTO U
KyJIBTYPHOTO KOHTEKCTa
OK 09. Ucnonb3oBaTh
HH(POPMAITHOHHBIC
TEXHOJIOTHH B
pohecCUOHATBHOMN
JeSATEITLHOCTH

OK 10. [Tonb3oBaThCs
npohecCUOHATBHOMN
JOKyMEHTaIueH Ha
rOCyIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

[IK 2.3. O6ecneunBath cOOp
JTAHHBIX JUTS aHATH3a
WCTIONIb30BaHUS U
(YHKIMOHUPOBAHUS
MPOrPaMMHO-TEXHUIECKIX
CPEICTB KOMIThIOTEPHBIX
ceTeit

IIK 2.4 .B3aumoneicTBOBaTh
CO CICIMATUCTaAMU
CMEXKHOTO MPOQUIS mpu
pa3paboTKe METOJIOB,
CPEICTB U TEXHOJIOTUH
MPUMEHCHUST 00BEKTOB

npohecCUOHATBHOMN

JeSITENbHOCTH.
Paszpen 5. OK 04. PaGorats B 35 moHsaTHE M METOABI | Texyuuii
Juddepeniuanbabie KOJJIEKTUBE U KOMaH/E, PpEIICHUA KOHTPOJIb IO
ypaBHEHUS 3¢ deKkTUBHO mudepeHnmanbHbIX TeMme (TecT)

B3aMIMOJICHCTBOBATH C YPpaBHCHHIH

KOJLTCTaMH, PyKOBOACTBOM, | 5 yemonbp3oBaTh METOIBI

KIIUEHTAMU peleHust

OK 05. OcymiecTBiTh nuddepeHIHaIbHBIX

YCTHYIO U TMCbMCHHYIO ypaBHeHI/Iﬁ B

KOMMYHHUKAIIHIO Ha MPAKTHYECKUX 3a]]auax

TOCYJapCTBEHHOM SI3BIKE C

Y4ETOM OCOOCHHOCTEH

COLIMAIIBHOTO H

KyJIBTYPHOTO KOHTEKCTa

OK 09. Ucnonb3oBaTh

nH(GOPMAITMOHHBIC

TEXHOJIOTHH B

pohecCUOHATBHOMN

JeSATEITLHOCTH
[IpomexyTounas OK3aMeH
aTTecTaIus

1.1.2. @opmMBbI KOHTPOJISI H OLIEHKH Pe3yJIbTATOB OCBOCHHUS
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KoHTposp 1 o11eHKa pe3yIbTaTOB OCBOEHMSI — 3TO BBISBIEHUE, U3MEPEHHUE U OLICHUBAHNE
3HAHUA M yMEHHH (OPMUPYIOIIMXCS KOMIICTEHIIMH B paMKax OCBOCHHS IUCHUIUIMHBL B
COOTBETCTBUH C Y4YEOHBIM IUIAHOM M pabodeill MporpaMMoi JMUCIMIUIMHBI «DJIEMEHTHI BBICIICH
MaTeMaTUKW» TPeIyCMaTpUBaeTCd BXOJHOM, TEKyHIMH, pyOEKHBIH W WTOTOBBIM KOHTPOJIb
PE3yJIbTaTOB OCBOCHHMS (IPOMEKYTOUYHAs aTTecTalus B popMe SK3aMeHa).

1.2. IlpumepHbIe (THIIOBbIE) KOHTPOJIbHbIE 32/IaHUS HJIM HHbIE MaTepHaJIbl, He00X0AUMBbIEe
AJISl OLCHKH 3HAHMI, YMEeHMI, BJIaJeHHI (MJIM ONIBITA JeATEIbHOCTH), B IIpoLecce OCBOCHUS
AUCHMILIHHBI (MOIYJIS, IPAKTHKH), XapAKTePHU3YIOIIMX 3Talbl (POPMHUPOBAHUS
KOMIIETeHIIHI1 B NIpoLecce OCBOCHUsI M CIUTINHBI

1.2.1. IIpumepHbIe (TUMOBBIE) KOHTPOJIbHbIE 32JaHUS] MJIA HHbIE MATEPHAJIBI I
NpoBeeHHs1 BXOAHOro KoHTpoJs (OK 1-5)

Bapmnanr 1
5
S =5
Al. Haiinute obnacth ornpeneneHus GyHKIUH: x"—16
y=2-5sinx

A2. Haiinute 0o6nacTh 3Ha4eHUH QYHKIUU
3 2

X X

a) —+—-12; 6) cos(l1—4x)

A3. HaiinuTe npou3BOAHYIO (PYHKIUU: 3 2 .
— 2,
A4. Haiinute HauMeHblIee U HauOoJIbIlee 3HaUeHHs! (DyHKIUH J(x)=cos”x—cosx
0;—

Ha OTpE3Ke 4 .
AS. Haiitu unTerpasl:

2xsin? x +1

1. sim x (METO/ HETIOCPEICTBEHHOTO HHTETPUPOBAHUS).

|

[E—
2.9 5x+4 (mozxBeneHue NoJ 3HaK U depeHIana MoCTOSHHOTO CIaraeMoro u
MHOKUTEJIS).
tgx
e
S
3.7 COS X (momBenenue nox 3Hak auddepenimana QyHKIii).
Jx
4. 1+ (MeTo1 3aMEeHBI IEPEMEHHOMN ).
j e dx
A6. Nnrerpan paBeH::
I I
oy oy ——e ——e " +C
Bapmuanr 2
x+5

] ] S ="

Al. HaiimuTe 005acTh onpeaencHus Kax a0l u3 GyHKINH: x° =36,
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A2. Haiinute o6macTb 3Ha4eHUH QYHKIUU

A3. Haiimute npou3BOAHYIO QYHKIUH:

A4. Haiinute HauMeHblee U HauOoJbIlee 3HaUeHHUs (PyHKITUH /

5
Ha OTPE3Ke 4 .

y=3-2cosx

3 2

a)%+%—12; 6) cos(1—4x)

(x)=cos’ x+2cosx

AS. Haiitu unTerpas:

cxt+2

1.° 1+ x?

E (2- 3x)2dx

dx

(MeTo1 HEeMOCPEICTBEHHOTO UHTETPUPOBAHUS).

2.9 (moxBeneHue noj 3HaK U depeHIrana MoCTOSHHOTO CIaraéMoro u
MHOKUTEJIS).
- cos(Inx
—( ) dx
3. ° X (monsenenue mox 3Hak nuddepenimana GyHKIui).
N1+ x
J dx
4. X (MeTo1 3aMEHBI IEPEMEHHOMN ).
sin 2xdx
A6. Nnrerpan J. paBeH::
1 |
——cos2x+C ——sin2x+C )
a) g) —cos2x+C. 5 2 ) sin2x+C

CucreMa OIleHUBAHUI

Kaxmoe 3amanue: yactu I — 1 6am;
Hroro: 10 bawios.

OrmeHka:

«5» - 8 — 10 6amnoB;

«4» - 6 — 7 6amnoB;

«3» - 4 — 5 6annos;

«2» -3 Oaiuta U MeHbIIE 3 0aJlJIOB

1.2.2. IlpumepHbIe (THIIOBBIE) KOHTPOJILHbIE 3aJaHNs 1JIsl IPOBeJeHUsI TEKYLEero KOHTPOJIsI

(OK2,IIK 1.1, IIK 1.2, TIK 1.8, I1K 2.3)
Bapuanr 1.

1
1. Haiigure npousBoanyio GpyHKIud  f (x) =x + ZX4 —2x" +9.

1) 7x°+4x’ —4x+

9; 2)  Tx°+x’—4x;

3) Tx°+x+4x+9; 4) Tx” —x* —4x’.

2. Haiinure 3HaueHue

D1 2) 0;

1) y=12x" - 2x;

MPOU3BOIHON QYHKIIMU Y = BTOuke X, =0.

3)0,5; 4) -1.
3. Jlna kakoii pyHKIMH HafieHa mpousBoaHas  y' =4x’ —x°.
RC ) \ 3
) y=———; 3) y=4x" —x7; 4) y=x'-"—.
) V=773 )y )y 3
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4. HaiinuTe 3HaueHue yriioBoro ko3gduuumenra kacareabHOMH, MIPOBEICHHON K rpaduky
bynkun f (x) =9x—4x’ B Touke ¢ abermccoit x, = 1.

1) -3; 2) 0; 3) 3; 4) 5.
5. Haiinure f'(7),ecmn f(x)=x-sinx. 1) —z%; 2) 27; 3) —2z; 4) 0.

6. Hanummre ypaBHEeHHE KacaTelnbHOM K rpaduky (QyHKIUH g(x) =3x” —2x B TOuKe
c abcuuccoit x, = —1.

)y=-3x-3; 2)y=8x+13; 3)y=-8x-3; 4)y=-8+13.

7. Haiimute CKOpOCTh ¥ YCKOPEHHE TOYKM B MOMEHT BpEMEHHU = 2C., €CIIH OHa JIBMXKETCS
IIPSIMOJIMHENHO 110 3aKOHY x(t) =3¢’ —t+4 (xoopauHara x(t) U3MEpPSIETCS METPaxX).

v=142 v=352 v=39% v=352
1) ¢, 2) c. 3 ¢ 4) ¢

a=352% a=352% a=36" a=36"

c c c c
8. Onpenenure TOUKy MakcuMyma QpyHKIUH [ (x) =3+8x" —x". yv=f '(x)
A

9. ITo rpaduky npon3BOIHON HYHKIIUU /\ 1 /\
v=f '(x) YKQKUATE KOJIUYECTBO IIPOMEKYTKOB ' | 3 —>
yObIBaHuA QyHKIMH ) = | (x) \/
10. Haiinute Hanbospliee M1 HAaMMEHbIIEe 3HaYeHUE (YHKIIUN

f(x)=x*-(6-x) mamnpomexyrke [-1;5]

5
11. HaiinmuTe npou3BoaHy0 QyHKIMH ) = [% — 12) —ctg2x.

Bapuanr 2.

1
1. Haiigure npousBoanyto GpyHkuuu — f (x) =3x" + gxg +x° 9.

1) 27x" +x" +3x%; 2) Ox* +8x7 +3x%;  3) 27x* +x7 -3x*-9; 4)27x° +x% +3x°.
2

2. HaiinuTe 3HaueHHne NpOU3BOJHON QYHKINU ) = B TOUKE X, = 3.

3 21 3 3
1) 2 2) 1 3) E 4) )
3. Jlns xakoit pyHKUMHM Haiiena npoussoHas y' = 42x° —sinx.
1) y=7x°+cosx; 2) y=6x"—sinx; 3) y=6x"—cosx; 4) y=7x"+sinx.
4. HaiinuTe 3HaueHue yriioBoro ko3(duuumenra kacaTreabHOMH, MIPOBEICHHON K rpaduKy

dynxuuu y =3x’ +1 B Touke ¢ abermccoit x, = —1. 1) -6; 2) 4;
3) 6; 4)-5.  5.Haiimure f'(0), ecmm f(x)= x> -tgx. 1)0;
2)-1; 3) z; 4)-2z. 6.Hanumure ypaBHEHHE KacaTeNbHOH K rpaduky QyHKIMU

f(x)=3x"-3x B TouKe c abcumccoit x, = 2.

y=-9-6; 2)y=-3x-6, 3)y=9x+16; 4)y=9x-6.
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7. Haiinure CKOpOCTh M YCKOPEHUE TOUKH B MOMEHT BpeMeHU ¢ = | cek., eciii oHa IBHXKETCS
IpAMOJIHHEHHO 1o 3akony  x() = 3t° —¢ + 4 (koopauHata x(f) M3MepseTcs B METPax).

I v=8mfc v=12m/c v=06m/c v=_8uwm/c
a=18M/CZ’ a=18M/02’ a=8M/cz’ a=17M/cz'
8. Onpenenure MUHUMYM QyHKIMUA | (x) =3x* —4x’ +2. 4y

9. Ilo rpaduky npou3BogHONH GYHKIUU y = f ’(x) =

YKaKUTE JUTHHY POMEXKYTKA BO3PACTaHHS . X .
by y = f (x) / \/

10. Yxaxxute HauOoblee 1 HAaUMEHbIIee 3HaueHne GyHKuu  f (x) =x-(3- 2x) Ha JIaHHOM
IIPOMEIKYTKE [— 1;4].

11. Berunciute mpousBoanyio dynkmmn g'(x), ecmm g(x)=—cos3x + (4x +5)°.
1.2.3. IIpumMepHbIe (TUNOBbIE) KOHTPOJIbHbIE 32/IaHUS WM HHbIe MATEPUAJIbI 151
nposeaeHust pyoexnoro kourpoas (OK 1-5, OK 9-10, IIK 2.3, 2.4)

Bapmuanr 1
1. Haiigure TaHreHC yriia HaKJIOHA KacaTelbHOU, MPOBECHHOH K rpaduKy QpyHKIUU

y =-0,5x"B Touke x, = -3.

1) -1,5; 2)3; 3)-3; 4) - 4,5.
2. Pemmte HepaBeHCTBO: Xx° —5x” +4x > 0.
1) [0; 1]U[4; +o0); 2) (—0;0)U(1;4);  3) (~00;0)U (45+00); 4) (0; HU(4; + o).
3. Hanmmre ypaBHeHHE KacaTeabHOH K rpaduky GyHKuuu f (x) =x’ —1 B Touke ¢ abcuuccoit
X, = 2.
) y=—12x+17, 2) y=12x-17; ) y=19x-38, 4) y=12x+32.

x? (x - 3)
x—1

1) (—o0s0]U13] 2) [0:1)UB+0) 3) (13]u{o) 4 (13)ufo)

5. Haiinure cKOpoCTh M YCKOPEHUE TOUKH B MOMEHT BpeMeHU t = 1cek., €Clii OHa IBMXKETCS

4. Pemnte HEpaBEHCTBO <0 MeToI0M MHTEPBAJIOB.

TIPSIMOJIMHEHHO 1o 3aKOHy Xx(¢) =5t +1° —1 (koopmmHaTta x(f) M3MepseTcs B METPax).
v=38uwm/c v=Tm/c v=>5m/c v="Tmlc
25 2) ; 3) ; 4)
a=6mnfc

1) ; ; .
a=8m/c’ a=8m/c’ a=1lm/c’

6. Onpenenure abCIUCCHI TOUEK, B KOTOPBIX YIIIOBOM KO3((UIIMEHT KacaTeIbHOH K rpaduky

¢yHkuun y =1-2sinx paseH 2.

1) x=r+27n,neZ 2)x:(—1)'<(—%j+m<,1<ez; 3)x=i2?ﬂ+2mc,/(ez;
4)x =1-2sin2.

7. Pemnre HEpaBEHCTBO #();)4-6) <0, rIme f(x)=x"—12x+9.
1) (—oo—6)U[-2:2]U(4i+0); 2) [-6:-2)U(2:4), 3) [-2:2]U[440); ) (-6:-2]U[2:4)

8. Beruncnute ¢ moMouso GopMyIt MpUOIHKEHHbIE 3HAUCHUS BBIPAyKEHUI:

a) (1,001)™; 6) 1/0,98.
Bapuanr2.

1. Haiizure TaHreHC yriia HaKJIOHA KacaTelbHOU, MPOBECHHOH K rpaduKy QyHKIUU
y=3x"+1 BrTouke x,=-1.
1) -6; 2) 4; 3) 6; 4) -5.
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2. Pemute HepaBeHCTBO: x*=5x"+4>0.

D(~2-)U12). 2)[-2-1JU[;2] 3)(-2-DU(=12). 4).(=0;=2)U (= ;1)U (2;+0).
3. Hanmmmute ypaBHEHHe KacaTenbHOM K rpaduKy QyHKIHH Y = x° — 3x
B TOUKe ¢ abcuuccoit x, = —2.

.y=-9x-6. 2).y=-3x-6. 3).y=9x+16. 4).y=9x-6.

I-x

x*(x+3)
D(=3;0)U[+00). 2)(=00;=3)U[+00). 3).(=o0;-3)U (I;4+00).  4)(—o03-3)U(0;1]

5. Haiinure ckOpoCTh M YCKOPEHUE TOUYKH B MOMEHT BpeMeHHU t = 1 ceK., eCJIM OHa JBUXKETCA

4. Pemute HepaBeHCTBO <0 MeTro10oM MHTEPBAJIOB.

MIPSAMOJIMHEMHO I10 3aKOHY x(t) =3¢’ —t+4 (xoopauHaTa x(t) U3MEpPSIETCS B METPAX).
v=8wm/c v=12m/c v =6m/c v=8wm/c

'a:18m/c2' 'a:18m/cz' 'a=8m/cz' 'a=17M/CZ.

6. Onpenenure abCIUCCHI TOUEK, B KOTOPBIX YIIIOBOM KO3((UIIMEHT KacaTeIbHOH K rpaduky

¢yHkuuu y =2sinx+1 pasen 2.

1)

1).x=(-1)" %+7Z‘K',K' €eZ 2).x= i% +2rk, ke Z. 3)x=(-1) % tak, ke, A)x=2+27K,K €.

(4 - x)(2 + x)
f'(x)

D-2-DU(=10) 2)(-o0-2]U (- 1:0)U [4:+00). 3)(-2-1]U[0:4]  4)[-2:-1)U(0:4].

8. Beruucnute ¢ moMouso GopMyIt MpUOINKEHHbIE 3HAUSHUST BBIPAyKEHUI:

a)A1,02.  6)(0,98)".

7. Pemutre HEpaBeHCTBO >0, rzme fx)=2x" +3x7.

Bapuant 3

1
VS5x -2

%\/Sx—2+C; 0) 25x-2+C; B) %x/Sx—2+C; r) J5x-2+C.
a).

1.  MHuoxecTBO epBo06pa3HbIX QYHKIUU vMeeT BU[...

2. MHOK€eCTBO NepBOO6pPas3HbIX PYHKIMHU XInX uMeeT BUA,...

2 2 1
a) %(lnx—1)+C; 6) %(IHX—E)+C; B) xz[lnx—%jnLC;
r) x*(Inx—1)+C.
vInx -3

3. MHOXkecTBO epBO0Opa3HbIX QYHKIUM —  UMeeT BUJ,...
X

2 2 >
2 fnx—37 +C. 6 —= 4+ Cip) ———+C,

B 3(inx=3) Y=z 3Jinx-3)

0 %J(lnx—3)3 el

4. BeIYMCIINTD UHTETPAJIBIL:
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72_2

sm\/; dx-

. "
_r x
N SR R

5. IInomane ¢purypsl, o0pa3oBaHHON KpUBOH ) = —X 242 , psimbivu: Y =1,

e) _[3xex2 dx .
0

x=0 OIIPCACIIACTCSA HHTECTPATIOM.

1 1 1 1
2 [(=x)dx; o) [A=xDdx; ) [A=xDdx; 1) [(1-x")dx.
0 0 0 0

Bapmuanr 4
1.  MHoxecTBO nepBoo6pasHbIX QyHKLIUHU xzex vMeeT BU/...
3 3 1 3
o) e +C:p) e’ +C; r)ge’“+C.

x+2
2. MHO»xecTBO epBO0Opa3HbIX QYHKIIUU —4

3
a)%ex +C;

HMeeT BU/...

a) Xx+6Inx—4/+C; 6) x—2Inx—4/+C; ) x+4lnjx—4+C;
r) X+ 2In[x—4/+C.
3. MHOkecTBO NepB0o06pa3HbIX QYHKIUU x’ COS(2)C3 + 8) umeer Buz...
a) %sin(zx3 +8)+C; o) %sin(Zx3 +8)+C; g) sin(2x’ +8) + C;
r) %sin(Zx3 +8)+C.
4. BeIYMCIINTD UHTETPAJIBIL:
o= 6) i‘farctgx/;dx; B) .1[2<elnx)_ldx;
1

———dlx;
Asin’® x 3

'—.o

a)

S3E

3 1
2x—1 dx

—dx: ,

IOJ. 2 1 e)014—962

X
i
V@x2—ﬁ3x to? —x -

5. Ilnomane ¢purypsl, o0pa3oBaHHON KpUBOH ) = X 24 1, mpaveivm: y =2, x =—1

r)

——

OHpe,Z[eJ’IHeTCSI I/IHTeraHOMZ
0 0 2 0

2 [A=xdx; o) [(x* =Dy, B [(2—x")dx, r [+ D
-1 -1 0 -1

Bapuanr S
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X

e

1. MHOkeCTBO NepBO0Opa3HbIX QYHKIIUU 25 2, HAMeEeT BUJ...
—e
Lln e =5 +C- 6 arcsiné+C ln‘ex ++/e* —5‘+C lalrcsiné
D70 et 15 9 5 5B 0 3 5

3
X

2. MHOeCcTBO epBO06Pa3HbIX YHKUUU g 4
X

HMeEeT BU[...

1 x* 1 x* * 1 x*
—arctg—+C . —arcte=—+C .5 —arcte—~+C . —arcte~—+C
a)4rg4 ,6)2rg4 ’B)2 g2 ’F)Sang '

e 43
3. MHOkecTBO 1epB0o0Opa3HbIX QYHKIUU T MMeeT BU[...
X

2) 26 1 6x +Ci6) Y +3Vx +Cm) € +6Jx + Ci) 267 +3x + C.

4. BeIUMCIINTD UHTETPAJIBIL:

% CcoSX 4(1 4 jd )
—dXx; 6) || 5+ —F |ax; 2% dx;
a)'(';l in’ ) J > xx ®) I

+SImn- x 1\ X 1
T
3 X 1 X e? 4
r) j (tg4x—ctg—jdx; ) I—dx; e) Ix In xdx.
i 4 01— x* i

5. Tnomaznes durypsi, obpasosasHoi kpusoii ¥ = x° + 0,5, npsvevm: y = 1,5,

X = O OMpPCACIIAACTCA UHTCTPAJIOM

1 1 1,5 1
a) I(x3 —1)dx ; 6) j(l —xM)dx; ) I(l,S —x3)dx; r) j(x3 +0,5)dx .
0 0 0 0

Kputepun oneHuBaHNs KOHTPOJILHOM padoThI

KosmyecTBO NpaBU/ILHO BHINOJTHEHHBIX
. Onenka
3aaHui
85-100% «5» - OTIIMYHO
60-84% «4» - xopouio
40-59% «3» - yIOBJIETBOPUTEIBHO
0-39% «2» - HEYIOBJIETBOPUTEIHHO

1.2.4. Teopernuyeckne BONPOCHI JIs1 NOBTOPEHHUsI KYpca M MOATOTOBKH K 3K3aMeHYy

1. Onpenenurenu 2 u 3 nopsaka. CriocoObl BHIYUCICHUS.
CBolicTBa onpeaenuTeen.

ITonsarne marpuu. Buasl matpun. [IefdcTBHS HaX MaTpULIAMU.
OOpatHas maTpuna.

Pemenue cucrem metogom Kpamepa.

Pemenue cucrem merogom ["aycca.

Pemenue cucreM MaTpUYHBIM METOJIOM.

Nk wbd
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8. Tlomstue BekTopa (ompenesneHUe BEKTOpa, JUIMHA BEKTOpPAa, KOJUIMHEApHbIE H
KOMILJIaHApHBIE BEKTOPA, PABHBIE BEKTOPA).

9. JlelicTBHs HaJ BEKTOpaMH B KOOpAMHATaX (KOOPIMHATHI BEKTOpA, CIIOKEHHE BEKTOPOB,
JUTMHA BEKTOPA, PACCTOSTHUE MEX/Ty TOUYKaMH, KOOPAUHATHI CEPEIUHBI OTPE3KaA).

10. CkanspHoe npousBeieHHE BEKTOPOB. IIpu3Hak neprneHuKyJIspHOCTH BEKTOPOB.

11. BekTOopHOE ITPOU3BENEHNE BEKTOPOB.

12. CmemanHOE MpOU3BEIEHNE BEKTOPOB. IIprU3HaK KOMIIaHAPHOCTH BEKTOPOB.

13. CriocoObI 3aaHust MPSIMO Ha TIOCKOCTH.

14. CriocoObI 3ajaHHs TUIOCKOCTH.

15. Boruncnenue yria Mexay nNpsMbIMH. PaccTosiHME OT TOUKH 10 MPSAMOIA.

16. Onpenenenue ¢pynkuuu. CriocoOs 3ananus pyHkuuu. CBolicTBa QPyHKIUI.

17. Dnemenrapusie Gpynkuuu (y=ax+b, y=x2, y=x>, y=1/x>, y=1/x4, y=a*, y=logax).

18. DnemenTapHble QyHKIUH (Y=SINX, y=COSX, Y=tgX, y=ctgX).

19. Onpenenenue npeaena QyHKIHH.

20. TeopeMsl 0 mipenenax GpyHKIHA.

21. 3aMeuaTenbHbIe PEEIbI.

22. CpaBHeHUE OECKOHEYHO MaJbIX (DYHKITHI.

23. HenpepsoiBable GpyHkiun. Knaccudukanus pa3pbsiBoB.

24. IlpousBoaHas GpyHKIUH. ['eoMeTpHUECKUil CMBICI.

25. IlpaBuna aqudpepeHUpoBaHus.

26. IIpon3BOIHBIE CIIOKHOW, 0OpaTHON (PYHKLIMH.

27. BeiBoJ MPOM3BOAHBIX Y=log.x, y=Inx, y=tgx, y=ctgx.

28. Muddepenunan GyHKIHH.

29. IlpaBuio Jlonurans u mpUMEHEHUE €ro K HaXOXKICHUIO Tpeena (QyHKIHH.

30. Bo3pacTtanue u yobiBaHue (GyHKINU.

31. HauGonpiiee 1 HaMMEHbIIEe 3HaUeHUE (PYHKITUH.

32. HampaBnieHue BBIMYKJIOCTH, TOUYKU Mepernda QyHKIHH.

33. AcuMnTOTH (QYHKIIHH.

34. Iloctpoenue rpaduka GyHKIUH.

35. Cxema mccienoBanue GyHKINH.

36. IlonsTre nepBooOpasHoit pyHkuu. HeonpeneneHHbIit uHTETpas.

37. CBolicTBa HEOIPEAEIEHHOIO HHTETpaIa.

38. Tabyuia OCHOBHBIX MHTETPAJIOB.

39. MeTopl MHTETPUPOBAHUS (3aMEHA IEPEMEHHBIX ).

40. MeTo1bl UHTErpUPOBAHUS (MHTETPUPOBAHUE 10 YACTAM).

41. OnpeneneHue onpeaeneHHOro uurerpaia. [lonsaTue KpMBOJIMHENHON Tpanenuy.

42. ®opmyna Herotona-JleiiGHuma.

43. OcHOBHBIE CBOICTBA OIIPEEICHHOIO UHTETpaIa.

44. TlpunoxxeHue onpeaesIeHHOro HHTerpaa (IIonaab MI0CKOH GUrypsl).

45. TlpunoxeHue onpeeeHHOro HHTerpaia (00beM Tena BpalleH s )

46. Muddepenunansusie ypaBHeHus 1-ro nopsiaka (JY-1).

47. IY-1c paznenstomMMucs. NEPEMEHHBIMH.

48. JInneiinbie 1Y-1. Meton beprynnun

49. JInneinsie J1Y-1. MeTon Bapualuu NOCTOSTHHOM.

50. OnHopoauble muddpepeHanbHble YpaBHEHUS 2-T0 MOPSIKA.

51. Heopnoponusie nuddepeHnnanbuble YpaBHEHUS 2-T0 MOpsAKa CO CHEeNHaIbHOM MpaBoit
YacThIO.
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[Tpunoxxenue 2
K paboueit nporpamme
JHUCIMILIAHBI DneMeHTHI
BBICIIICI MaTeMaTUKU

MeToanuyeckue PEKOMEHIAIUNA N YKA3aHUA

N3yuenue kypca DjeMEHTHI BBICIIEH MaTeMaTUKH HA4YMHAETCS C pasjesia DJIEeMEHThI
BBICIIEH anreOppl. DTOT KypC 3HAKOMHUT OOYYArOMIMXCS C MAaTEeMaTHYEeCKHM AammapaToM,
KOTOpPBIA IIMPOKO MCIOJIB3YETCsl B MOCIEAYIOIIUX pasfenax kKypcax. B pazgene DnemeHTHI
BBICIICH anreOphl 00ydYarommecs MOJDKHBI OBIAJETh METOAOM KOOPIWHAT Ha TUIOCKOCTH U B
MPOCTPAHCTBE, MPOYHO YCBOWUTH AJIEMEHTHI BEKTOPHOH anreOphl, OBIAJETh BEChbMa Ba)KHBIM
MOHSITUEM YpPaBHEHUS JIMHUHM, U3YyUYUTh METOJAAMHU aHAIMTHUYECKOW TIE€OMETPUM MpOoCTeuiine
JIMHUU Ha TJIOCKOCTH U MPOCTEHIINE MOBEPXHOCTU B MPOCTpAaHCTBE. Pa3aen DiaemMeHThl BhIcHIeH
anreOpbl MPOCT W CIOXKEH OIHOBPEMEHHO. Maew aHaIUTHYECKOH TeOMETpUH, METObI,
reoMeTpuueckue oO0paspl, U3ydaeMble €10, HECPaBHEHHO TMpOIle WAeH U METO/IOB
¢ depeHIMaTbHOTO U UHTETPAIBHOTO ucuncieHus. CI0KHOCTh Kypca COCTOUT B TOM, YTO B
HEM JaeTCsi MHOTO HOBBIX MOHSTHH, BBOAUTCS O0JbIIoe Yuciao Gopmyn, ypaBHEHUH, KOTOpHIE
oOyJaromuiicss MOMKEH MOHMMATh, MOMHUTh U YMETh MPUMEHATh K pemieHuto 3amad. Kak
CIPaBHUTHCA C ATOW TpyaHOCThIO? Kak moOMThCS MpoYHbIX 3HaHWK? Kak 3amoMHUTH U MOHSTH
00JIBIIIOE KOJIMYECTBO HOBOTO MaTepHaia, ¢ KOTOPHIM 3HAKOMUTCS OOYYaIOUTUIiCS Ha JICKIHSIX,
MPAKTUYECKUX 3aHATUSAX U B POLIECCE CAMOCTOSITEIbBHOTO U3yUeHHUsI Kypca?

Heckonbko  COBETOB, KOTOpble JaeM OOydaromemycs, SBISIFOTCS  JOBOJBHO
TpUBHAIBHBIMU. OJHAKO ONBIT padOThl  CBUACTEILCTBYET, YTO OOydYalommecs, He
npeHeOperaone HallUMUA COBETaMH, B OOJBIIMHCTBE CIy4acB CIPABISIOTCS CO BCEMHU
TpyIHOCTSAMU. B cucreme oOpa3oBaHus Y4eOHBIN IMpolecC, KaK M3BECTHO, COCTOUT M3 JIBYX
3BCHBCB: 3aHATUN B KOHTAKTE C MPEMOAABATEIIEM U CaMOCTOSTEIBHON pabOThl BHE MHCTUTYTA.
Ha nexiusx v mpakTHYeCKUX 3aHATUSAX MPEIoIaBaTelb 3HAKOMUT 00YYarOIIErocs ¢ OCHOBHBIMU
MOHITHSIMH Kypca, Pa3bsCHICT COACPKAHHME U JIOKA3aTeIhCTBO HAMOOJEE CIOXKHBIX TEOPEM,
YUUT MPUMEHSATh TEOPETUUECKUN MaTepuall K PEUICHUIO 3a7a4. 3agada 00ydyaronerocsi COCTOUT
B TOM, YTOOBI MOJNyYUTh HA JICKIUSAX U MPAKTUYCCKUX 3aHATUSX KaK MOXKHO OOJIbIIE 3HAHMIA.
OOyyaroriemycsi HEOOXOTUMO HAYYHTHCS CIYMIATh JIEKIMM TI0 MaTeMaTHKe, JO00MBasCh
MAaKCUMaJIbHOTO MMOHUMAHHUS W3J1araéMoro JIEKIIMOHHOTO MaTepuaia. XOpoIlo MOHSTas Hu
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3allMCaHHasl JICKIHUSA COKPATUT BpeMsi, KOTOPOE 3aTPaTUT OOydaroUIuiics Ha pa30op U yCBOEHHE
MaTepuana.

OOyuaromuiics JOJDKEH M3yYUTh MaTepuall, 3allOMHHUTH €r0, HAyYHThCS JIETKO peIIaTh
HECIJIOKHBIE 3a/la4M, a CIPABUTHCSA C 33Ja4aMH CpPEJHEH W TOBBILICHHOW TPYIHOCTH MOKHO
TOJIBKO TPH YCJIOBHUH, €CiaH OOydaromuiicss OyneT cucTeMaTHdecku paboTaTh Haja KypcoM, He
3arrycKkast ero.

Obunue ¢GopMmysn B Kypce 3acTaBisieT BCMaTPUBATHCS B UX BHYTPEHHEE COJICpXKaHMUE,
3allOMHMHATh MX 10 BHYTPEHHEMY cMbIciy. Heo0X0AuMO MOMHUTE, YTO U3YYEHUE TEOPUU HEIb3s
OTpBIBaTh OT MPAKTHKH, OT PEUICHUs 3a7a4. AKTHBHOE YCBOCHHE MAaTeMaTHYECKOTO MaTepuaa
INPOUCXOIUT TOYTH MCKIIOYUTEIBHO TMpH peuieHuu 3agad. [IlpopaGoTraB TOT wWiM HMHOM
TEOPETUYECKHI pa3jien, 00yJaroluiics JOIKEH 3aKPENHUTh €ro, PEIIiB YKa3aHHbIE TI0 TaHHOMY
paszgeny 3aaaud. M3y4yatb Teopuio, HE MOJAKPEIUIsis €e MpUMepaMH U 3aJadyaMu, PaBHO, KakK H
pemaTh 3aJaud, He O3HAKOMHBILHUCH MPEIBAPUTEIBHO C TEOPETHUECKUM MaTepuanoM, BeCchbMma
HeapdexTuBHO. Takas mMpakTWKa 4acTO MPUBOIUT OOYYAIOLIETrocs K HeyAadaM Ha 3adeTax H
sk3aMeHax. CyIIecTBEHHYIO TPYAHOCTh pasfiesia DJIEeMEHTHI BBICIIEH anreOpbl COCTaBIsIET TeMa
BEKTOPHOU anreOpbl, JOBOJHHO aOCTpakTHas MO COJEPKAHUIO, MO3TOMY 3TOT Marepuan He-
KOTOpbIE 00yYaroIuecsl YCBauBalOT ¢ OOJNBLIMM TPYJOM. AOGCTPAaKTHO caMoO MOHSTHE BEKTOpa,
BBOJIMMBIEC ONEpalMyd HaJ BEKTOPAaMH, BBIBOJ CBOMCTB ATHX omepauuil. Mexay TeM amnmapar
BEKTOPHOW aireOphl IIMPOKO HUCMOJIb3YeTCsl B MaTeMaTHKE, MO3TOMY, HE YCBOMB OCHOBHBIX
MOHATHUI BEKTOPHOM anreOpsbl, HEMb3s MEPEXOAUTh K M3YUCHHUIO AalbHEHIIIero MaTepuaia.

Haxonern, emie oxHa TPYZHOCTh 3TOrO pasjiesia COCTOUT B TOM, YTO OH HACBHIIICH
OOJBIIUM KONMYECTBOM 3adad. UTOOBI caTh 3a4eT MO MaTeMaTHKe, OO0YyYaromuiics JOHKEH B
o0mmeil CIOXKHOCTH pemuTh Oonbinoe KomudecTBo. IlosToMy camocTositenbHas pabota
o0yyJaromerocsi HaJy Kypcom JIOJDKHA Ha TPH YETBEPTH COCTOSITh U3 PELICHHUS 337ay M JIHIIb Ha
YEeTBEPTh 3aKI0YATHCS B MPOPAOOTKE TEOPETUYECKOTO MaTepHara.

MeToanka u3y4yeHns Kypca 3JieMeHThI BbICIIeil MaTeMaTHKe

Pabota oOyuatomierocs Hax y4eOHBIM MaTepHaOM COCTOUT M3 CIEIYIOIIUX AJIEMEHTOB!
YTeHUE YYeOHMKOB, pEIIEHUE 33]a4, BHIIIOJHEHNE KOHTPOJIBHBIX 3a/laHUM, CIyIIaHHEe JIEKIUN U
y4JacTHe B MPAKTHUECKUX 3aHIATUSAX BO BpPEMs CEMeCTpa, claya 3a4eTOB U 3K3aMeHOB. OCHOBHOM
¢dopmoii oOydeHUs: SBISETCS caMoOCTOsATeNbHas pabora Hajg ydueOHbIM MartepuaioMm. Kypc
DneMeHTHl BBICIICH MaTeMaTHKU TPYAOEMKHI; €ro MOYHO YCHEIIHO OCBOUTH TOJBKO MpHU
CHCTEMaTHYECKON M HANPSHKEHHOM CaMOCTOSITENIbHOM padoTe.

YreHnue yueOHMKA

Yuras y4yeOHUK, CIEAyeT MEpPeXOoIuTh K HOBOMY MaTepHally JHUIIb IOCIEe YCBOCHHUS
npensiaynero. Bee BBIKIAAKK M BBIYMCICHUS, KaK U COOTBETCTBYIOIIUE UYEPTEXM y4eOHMKA,
HE00XOMMO BBINONHATE Ha Oymare. OCHOBHOE BHHUMAaHHUE CiieyeT oOpalarh Ha ONpeaeeHHs
OCHOBHBIX IIOHATHH Kypca.

Crnenyer NOMHHUTH, YTO KaXKAas TeOpeMa COCTOUT M3 YCIOBHHA M yTBepxkaeHus. Bce
YCIIOBUS JIOJDKHBI 00sI3aTE€IIbHO HCIIONB30BAThCA B JI0KA3aTENLCTBE TEOPEMBI, TOITOMY HY>KHO
OTYETJIHMBO TMPEJICTABIATh, B KAKOM MECTE J0Ka3aTelIbCTBA MHCIOJIb30BAHO KaXKIOE YCIOBHE
TEOPEMBI.

Yrenune yueOHMKA TOJE3HO COMPOBOXKIATH COCTABICHHEM KOHCIEKTa, 3aliCH B KOTOPOM
JOJDKHBL OBITH PAcCIONIOKEHBI B cTporoM mopsake. OcHOBHbIE (POpMyIIBI 1eeco0Opa3zHo
o0BOIUTH paMKoi. Ha moisiX KOHCHEKTa cleayeT OTMedYaTh BOMPOCHI, BBIJCICHHBIC IS
MUCHMEHHOW MJIM YCTHOW KOHCYJIBTAIIMU C TPETNOAaBATEIIEM.

OnbIT MOKa3bIBaET, 4TO OOYYAIOIIMMCS IOJIE3HO OCHOBHBIE (OPMYJBI BBIMHCATh Ha
OTACNBHBIN JHCT, YTO HE TOJBKO MOMOXKET 3allOMHHUTb MX, HO U OYJET CIY>KUTh MOCTOSHHBIM
CTIPAaBOYHHUKOM.

Pemenne 3aga4

OToT pa3aen paboThl HAJJO HAYMHATH C pa3dopa 3ajqad, pelICHHbIX B YUeOHHUKE, H TOJIBKO
TOT/A TMIEPEXOIUTh K CAMOCTOSATEIIbHOMY PELICHHUIO 3alaHHbIX. [Tone3Ho 10 Havyana BEIYUCIICHHUH
HaMETHUTh TUIaH pelieHus 3a1a4yn. Pemenne 3a1au onpeaesieHHOro TUIa J0JKHO MPOAOKUTHCS
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710 IPHOOpeTeHUs] IPOYHBIX HABBHIKOB B UX PEIICHUU. Bce pemieHune 3aauu cieayer moapoOHo
3aMKCHIBATh B CHEIHAILHOW TETPaay; BBIYHCICHUS TOJKHBI OBITh PACIONONKEHBI B CTPOTOM
MOPSIIKE, TPUYEM PEKOMEHIYETCS] OTIENSATh BCIIOMOTATENIbHbIE BBIUUCIEHUS OT OCHOBHBIX.
UepTerk MOXKHO BBIMIOJHATH OT pPYKH, HO akKkKypatHo. Eciam dyeprex TOMKeH OBITh
BOCIIPOU3BENIEH 0CO00 TIIATEIhHO, HAMpUMEp, MpU Trpaduueckoil MpOBEpKE pEUIeHHs, TO
CJIelyeT MOJIb30BaThCsl COOTBETCTBYIOIIMMHU MHCTPYMEHTaMU. B IpOMEKyTOUHBIX BBIYUCICHUAX
HE clieyeT BBOJUTH MPUONIKEHHBbIC 3HAYCHHsI KOpPHEW, uncna 1 u T.I. [lolydeHHbIe OTBETHI
HE0OXOUMO TPOBEPHUTH CIIOCOOAMU, BHITCKAIONIMMH W3 CyIecTBa 3adaud. Hampumep, ecnu
pemanachk 3amada ¢ (QU3NYECKUM HIU TEOMETPUYECKUM COJACPIKAHHEM, TO TOJIE3HO, TPEXKIe
BCET0, MPOBEPUTH PA3MEPHOCTh pe3yJIbTaTa OTBETA.

KoncyabTanumn

Ecnu nipy ureHun yueOHHMKA BO3HUKAIOT HESICHOCTH, KOTOpPBIE HE YIAaeTCs pa3peliuTh
CaMOCTOSITENILHO, CIEAyeT OOpaTUThCA K TPEMOAaBaTeNI0 I IMOJYYCHHUS MHUCHMEHHOW WIN
YCTHON KOHCynbTaluu. HeoOXoauMo TOYHO yKa3aTh, B YeM COCTOUT 3aTpyJAHCHHUE, MPUYEM B
3ampoce JOJKeH OBbITh YyKa3aH y4eOHWK, TOJ €ro W3JaHWs, CTpPaHWIA, Ha KOTOPOH
paccMaTpuBaeTCs HEMOHSATHBIN Bompoc. Ecnu 3aTpyniHeHNs] BOSHUKHYT IIPU PELICHUH 3a7ad, TO
ClelyeT yKa3aTh, B UeM OHU COCTOST, U IPUBECTHU MPEANOIaraeéMblii IIaH pPeIICHUs.

KoncyabTanum nepea 3k3aMeHOM

OHM HOCAT IPEUMYIIECTBEHHO 0030pHBIN XapaKTep M HE OXBATHIBAIOT COJIEPKAaHHSI BCETO
Kypca, UX LeJb - PaCHIUPUTh KPyro3op oOydyaroIerocs W 3aKpernuTh 3HAHHS, NMPHOOPETEHHbIC
CaMOCTOSTEIIBHO.

3ader u 3k3aMeH

3ayeThl M 9K3aMEHBI CHAIOTCA YCTHO. DJK3aMEHy OOBIYHO IpenmiecTByer 3ayer. Ilpu
HOpPMAaJIbHBIX TeMIax padoThl 00yUaIOMIMUEecs TOJKHBI CIaBaTh 3a4€Thl IOCIIE KaXI0r0 CeMeCTpa.
Ha 3adere u »Kk3aMeHe HEOOXOOMMO TIOKa3aTh TBEPAOE 3HAHHE ONpeAeTeHUH, (GopMy,
(OpMYIHPOBOK U T0KA3aTEIBCTB TEOPEM, a TAKXKE YMEHHE pelIaTh 3aJauu.

IHoaroroBka Kk 3K3aMeHy

JUIs MOATOTOBKM K HK3aMEHy HE0O0XOAMMO IMpopadoTaTh BCE BOMPOCHI JIEKIIMOHHOTO
Kypca. Ilpu »3TomM omnpenenenus u (HOPMYIHUPOBKM TEOPEM HEOOXOAWMO TINATEIHHO
IIPOAYMBIBAaTh W 3arnoMuHaTh. lIpu noka3aTenbCcTBE TEOPEM HAT0 YETKO IMOHMMATh, OTKYJa
clenyeT TOT WM MHOHM BBIBOJ. M3ydaemblli TEOPETHUUECKUN MaTepHall KEIaTEIbHO Cpasy ke
MNOJKPEIUIATh PElICHHEM IPUMEpPOB, Pa300paHHBIX Ha JIEKUMU WM B y4yeOHHKE, a TaKXke B
peKoMeHI0BaHHOW suTepaTtype. Ilpy H3ydeHMM JEKUMOHHOIO MaTepuaja II0 KOHCIEKTY
KENaTeJIbHO €ro JOMOJHATh aHAJIOTUYHBIM MaTepHalioM M3 y4eOHHMKOB. TpyaHbIe MecTa Haao
nornpoOoBaTh  pa3o0paTh CaMOCTOSTEIBHO M TOJBKO TOTOM  KOHCYJIBTUPOBATbCA Y
npenonasarelssd. B mponecce u3ydeHus CielyeT UCIOJb30BaTh MEXAHUYECKYHO IaMsATh, a JJIs
ATOrO JKENATEIbHO JEJIaTh HA YEPHOBUKE YEPTEKHU, 3aIIUChIBATh 10Ka3aTEIbCTBA TeOpeM. Bpems,
OTBEJICHHOE Ha TIOATOTOBKY K 3K3aMeHy, HEOOXOAMMO paclpeieiuTb TaK, 4YToObl OblLIa
BO3MOKHOCTb €I1€ pa3 BHUMATEIbHO IIOBTOPUTH BECh MaTepUall.

Bonpocs! 111 caMmonpoBepKHU

Ilocne u3ydeHHs TEOPETHUYECKOrO0 MaTepualla U pelIeHus 3aJad CIeNyeT OTBETUTh Ha
BOIIPOCHI JUIsl CAMOIIPOBEPKH, IPHUBENEHHBIE B Iporpamme. Eciu BO3HUKHYT COMHEHHUS B
IIPaBWJIBHOCTH OTBETOB, NX MOXHO Pa3pelIUTh IIyTEM KOHCYJIbTALIMU Yy CBOETO IIpENnoaaBaTels.

PexomMeHnaanum no npoBeeHNI0 y4eOHbIX 3aHATHH ¢ 00y4al0IMMHUCH C IPUMEHEHHEM
3JIEKTPOHHOI0 00y4YeHHsl U AUCTAHIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHH

Jis mpoBeneHHs KOHTaKTHOM paboThl oOywatommxcst ¢ mnpernogaBatenem AHIIOO
«KKY» ¢ mnpuMeHeHHeM »HIIEKTPOHHOTO OOYyYeHHs M JUCTAHLIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUH  ompezieieH Habop  9JEKTPOHHBIX PECYypcoB M TNPHIOXKEHHH, KOTOpbIC
PEKOMEHAYIOTCS K MCIIOJIb30BAaHHUIO B 00pa3oBaTeiabHOM mporecce. OOpa3zoBaTeabHbIIN MpoLecce
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OCYIIECTBIISICTCSI B COOTBETCTBUM C pACHHMCAaHUEM YYEOHBIX 3aHATUH, pPa3MEUICHHbIM Ha
oUIHaTEHOM CalTe KOJIIeIKA.

Opranuzanus 00pa30BaTENLHOrO MPOIecca OCYIIECTBISETCS Yepe3 JINYHbII KaOuHeT Ha
opunmaneHoM  caiite Koiutemka. IIpermonmaBaTens B 9JEKTPOHHOM  JKypHale — JUis
COOTBETCTBYIOIIEH y4eOHOW TpyINmbl yKaspiBaeT TeMmy 3aHsATHA. [lpukperuiser ydeOHbIe
MaTepualibl, 3aJaHdsl WIM CCBUIKM Ha DJIEKTPOHHBIE PECYPChl, HEOOXOAMMBIEC Ui OCBOCHHS
TEMBI, BHITIOJTHEHHUS TOMAIIHUX 3aaHUH.

AJTOpUTM JUCTAHIIMOHHOTO B3aUMOJCHCTBUS:

1.1. Jlns oOecrneyeHus JIUCTAHLIMOHHOM CBSI3M € OOYYaIOUIMMMCS TPETOAaBaTeNb
B3aUMOJICHCTBYIOT C OOYyYalOUUMHCA Tpymnn B 3yeKTpoHHOW 1uiatdpopme Cdepym, mmbo
MOCPENICTBOM KOPIIOPATUBHOM 31eKTpoHHOM ouThl (qoMeH @kiu39.ru/ @kku39.ru).

1.2. B cdhopmupoBaHHbIX Tpynmax oOydarommxcss Ha Iuiarpopmax (CM. BBIIIE)
IpernoiaBaTeNb JTOBOAMT A0 00YYaroIuXcs HHPOPMALHUIO:

-00 anropur™e pasMenieHuss uHopManuu o0 y4eOHBIX MaTepuaiax M 3aJaHHusIX Ha
AJIEKTPOHHBIX pecypcax KoJulemKa.

- MHIUBUAYAIbHBIA TpadUK KOHCYJIBTUPOBAHUSA OOYYAIOIIUXCS, B T.4. JTUCTAHIMOHHOM
dopmare.

1.3. OOyuaromuecsi BBIIOJHAIOT 33/laHUE, B COOTBETCTBUU C pACIHMCAHUEM Y4YeOHBIX
3anstuii B hopmare JIO 1 mpenocTaBIsIOT UX B JEKTPOHHOU (popMe Ha IIEKTPOHHBIN pecypc.

1.4. OcymiecTBieHHEe MOHUTOPHHIA BBIOJHEHHS YYEOHOIO IJJaHA M IIOCEIAeMOCTH
3aHATHH MIPOUCXOIUT €KETHEBHO MPEMOIaBaTeNIeM Yepe3 AIIEKTPOHHBIE PECYPCHI.
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