ABTOHOMHas HeKOMMepUeckasi MpodeccuoHanbHas
obpasoBartesibHasi OpraHm3ayms
«KAJIMHVHIPAACKUW KOJIJTELXK YTIPABJTIEHNA»

YTBepxaeHo

YuebHo-meToAMYECKMM coBeTOM Konnemxa
NPOTOKO/ 3acefaHns

Ne 24 ot 20 gpespans 2020 r.

PABOYAA NPOIrPAMMA ANCLNTININHDI
SNNIEMEHTbI BbICLLE/ MATEMATUKN

(EH.01)
Mo cneumansHOCTU 09.02.06 CeTeBOe N CUCTEMHOE
adMUHNCTPUPOBaHME
KBanupukauns CeTeBOW U CUCTEMHbI afMUHUCTPaTOP
dopma 06y4eHus OuHana

Pabounin y4yebHbIin nnaH no
cneuunanbHOCTM YTBEPXKAEH
anpektopom 05 Hoabpsa 2019 .

KannHuHrpag



ABTOHOMHasi HEKOMMepYecKast NPogeccroHalbHasi 06pa3oBaTe/lbHasi OpraHm3aLus

«Ka/IMHUHTpaaCKuin Konnemk ynpasneHns»

Nnct aktyanmsauumn EH.01 3nemeHTbl BbiCLIE MaTeMaTUKK

(HammeHoBaHme PI1/ ¢ wndpom)

CneupnanbHocTtb: 09.02.06 CeTeBoe 1 CUCTEMHOE aAMUHUCTPUPOBaHNe

B Liensix akTyanmsaLum oCHOBHOI 06pa3oBaTe/lbHOl NPOrpaMMbl BHECEHbI CMefytoLLe
M3MeEHeHUs/ JONOHEHMS:

1 n. 5.2 J/INLEH3MOHHOe NPOrpaMMHOE 0BecrneyeHmne - NPoBefieHa aKTyam3auus
JIMLEH3IOHHOTO NPOrPaMMHOI0 06ecreyeHus.

2. N. 7- VIHpopmaunoHHoe obecrneyeHne 06yyeHust - 06HOBEHbI CMUCKN OCHOBHOM U
AOMNONHUTENBHOW Y4eOHOW NnTepaTypsbl.

PaszpaboTunk: AHIMOO «KKY» 20.05.2025

(PUO, yyeHasn cTeneHb, y4eHOe 3BaHNe) (nata)

3meHeHMs (LoNoHeHNs) B paboyyro Nporpammy pacCMOTPEHbI U YTBEPXKAEHbI Ha
3aceflaHNM y4e6HO-MeTO/IMYECKOro coBeTa, NPOToKon Ne 78 o1 22 mas 2025 .

COINMACOBAHO:
Pykosoautens OlOIr1 LynsruHa H.B.

HavyanbHuK

OT/eNa OLEHKM KayecTBa 06pa3oBaHus lNepensesa A.M.



JlucT cornacoBaHns paboyein nporpaMMbl UCLUNINHBI

Pabouas nporpamma AUCUUMANHBI «DNEMEHTbI BbICLLIE MaTemMaTuku» paspaboTaHa B
COOTBETCTBUW C (pefiepasibHbIM TOCYAapCTBEHHLIM 006pa3oBaTe/ibHbIM CTaHAApTOM CpPefHero
npogeccnoHanbHoOro obpasoBaHua Mo cneuunansHocT 09.02.06 CeTeBoe WM CUCTEMHOE
aAMUHUCTPUPOBaHUNE, YTBEPXKAEHHBIM NpuKa3oM MuHo6pHayku Poccum ot 09.12.2016 Ne 1548

CocTaBuTens (aBTop)
[oKTOp (hM3MKO-MaTeMaTUYECKNX HayK,
npoceccop, AHMOO «KKY» ¥YcTuHos H.B.

Pabouas mporpamma AMCUMNIWHBI paccMOTpeHa M ofobpeHa Ha 3acefaHuy Y4yebHo-
MeTOLMYECKOro coeeTa Konnemka, npotokon Ne 24 ot 20 despans 2020 r.

PermcTpaLyoHHbIi HoMep



N -

CopepxxaHue
Llenn v 3afa4nm 0CBOEHUA AUCLUNINHDI
MecTo gucumnanHel B cTpykType MMCC3
MepeyeHb NnaHUpPyemblX pe3ynbTaToB 00yYeHUs No AUCLUMNANHE
(MoZyNt0), COOTHECEHHbIX C NNaHUPYEMbIMU pe3yibTaTaMn 0CBOEHUA
06pa3oBaTenbHON Nporpammbl

O6beM, CTPYKTypa ¥ CofepXKaHue ANCLUNAUHBI C yKa3aHNeM KO/IMyecTBa
aKaZleM1YecKmx/acTpOHOMMYECKUX YaCcoB, BblAeNeHHbIX Ha KOHTAKTHYHO
paboTy 06yuvaroLmMxcs ¢ npenogasartenem (Mo BUAAM 3aHATUR) U Ha
CaMOCTOSATE/IbHYO paboTy 06yyaroLnXCs.

MepeyeHb 06pa3oBaTe/IbHbIX TEXHOMOMMIA, NCNOMb3yeMbIX NpU
OCYLL,eCTB/IEHUM 06pa30BaTeIbHOro npoLecca no AMCUUNANHE, BKIKOYas
nepeyveHb NNLEH3NOHHOIO NPOrpaMMHOro 06ecrneyeHmns, COBPeMEHHbIX
npoeccroHaNbHbIX 6a3 AaHHbIX Y MHDOPMALMOHHBIX CMPABOYHbIX CUCTEM
®POHA OLLEHOYHbIX CPEACTB U METOAMYECKME MaTepPUasbl MO OCBOEHUIO
ANCUUNNHBI

OCHOBHas ¥ JONOHUTENbHAA Y4ebHOW NuTepaTypa U 3N1IeKTPOHHbIE
06pasoBaTe/ibHble pecypcbl, HE0OXOANMbIE AN OCBOEHUS AUCLUMNJINHBI
[ononHutensHble pecypcbl MHHOPMALUOHHO-TENEKOMMYHUKALMOHHOA
ceTn «VIHTepHET», HEOOXOAUMBIX 11 OCBOEHWNA AUCLUMNINHbI

TpeboBaHMA K MUHUMaNbHOMY MaTepuasibHO-TEXHUYECKOMY 06eCrneyeHumto,
Heo6X04MMOMY AN OCYLLeCTB/IEHNS 06pa30BaTe/IbHOro npotecca no
aucumnanHe

MpunoxeHne 1 ®OHJ OLLEHOYHbIX CPEeACTB U MeTOAMYECKME MaTepuasbl No
OCBOEHUIO AWUCLUM/INHBI

MpunoxeHne 2. MeToanyeckne peKoMeHaUnn 1 ykasaHusa

Crp.

)

10

25



1. Llenn ocBOeHNA AUCLUNNNHDI

LlensiMm 0CBOEHUS ANCLUUNIINHBI «NEMEHTbI BbICLLIE MaTEMATUKMN» ABNAIOTCS:
- (hopMMpOBaHME COOTBETCTBYHOLINX KOMMETEHUWUA, npeaycMoTpeHHbix ®rOC CIMO no
cneuyunanbHocTh 09.02.06 CeTeBoe N CUCTEMHOE aAMUHUCTPUPOBAHNE,
- U3yYeHre OCHOB IMHEHOW anrebpbl, MaTeMaTUyYeCcKOro aHannsa HeobXoANMbIX A1 PeLLIeHs
NnpakTUYecKnX 3agau;
- OCBOEHMe MaTeMaTMyeCcKOro annapata, fBfsowerocsd 6a3oBbiM 418  NOCNEAYHOLNX
MaTeMaTUYeCKUX AUCLUMNIINH.

2. MecTo gucumnnnuHel B cTpyktype MMCC3

OvcumnnmHa «3nemeHTbl BbICLLIEW MaTeMaTUKU» SABMAETCA 4acTbio NporpaMmbl
MOAroTOBKM CNeuuanncToB cpefHero 3seHa B cootseTcTaun ¢ MNICC3 CrO no cneynanbHOCTy
09.02.06 CeTeBOe M CMCTEMHOE afMUHUCTpMpOBaHMe. OTHOCUTCS Nporpamma K 6a3oBOI YacTu
MaTeMaTU4ecKoro 1 o6LLero ecTecTBeHHOHay4yHoOro uukna. OHa HanpasfieHa Ha yrnybneHuve
06LLEKYNBTYPHOrO, NPOJECCNOHANBHOIO U COLMaNbHOMO Pa3BUTUS BbIMYCKHUKOB.

TpeboBaHMA K «BXOAHbIM» 3HaHWAM, YMEHWAM W TOTOBHOCTM 06yyaroLlerocs,
He0OXO0AMMbIM MPY OCBOEHWW AaHHOW AUCUMNMHLI - MaTemaTuKa 3a Kypc CpefHeli LKONbI.

OcBOeHME [AaHHON AMCLMNIMHBI HEOOXOAMMO Kak npeALlecTByolee ANd AUCLUNINH
AMCKpEeTHas MaTemMaTuka 1 Teopus BePOATHOCTEN U MaTemMaTuyeckas cTaTucTuKa

3. TlepeyeHb MNNaHWpyeMbliX pPe3ynbTaTOB O0OyYeHMs Mo AucuunavHe (MOAYNO),
COOTHECEHHbIX C MIaHUPYEMbIMUN pe3ynbTaTaMi OCBOEHMSA 06pa3oBaTeIbHOM NpPorpamMmmbl

B pesynbTate n3yuyeHns 0643aTeIbHOM YacTU LKA U OCBOEHUA AUCLUNNHbI
06yyatoLWNIACH JOMKEH:

YMETb:
- BbIMOJIHATb Onepauuy Haf MaTpuLaMm 1 pewlaTb CUCTEMbI IMHENHbIX YPaBHEHWA,
- MPUMEHATb METOAbl AN EPEHLNaNbHOTO U UHTEMPaNIbHOr0 UCYUCEHUS;
- pewwaTb AuddepeHLmnanbHble ypaBHeHNS.

3HaTb:
- OCHOBbI MaTeMaTUYeCcKOro aHan3a, MMHeHOW anredpbl U aHAIMTUYECKOW TeoMeTpuun;

- OCHOBbI AU(PepeHUNAIbLHOTO U MHTErPasIbHOr0 UCYUCIEHUSA.

PesynbTataMu 0OCBOeHWs paboyeil nporpaMMbl  Y4YeGHOW  AUCUMNAWHBLI - ABNSETCA
oBflafieHne obyyarownmmmncs o6LLeKybTYPHbIMU KOMNETEHLUAMMN:

OK 1 Bbibupatb crnocobbl peweHns 3afad MpoeccroHanbHON  LeATeNbHOCTH,
NPUMEHUTENLHO K Pas/IMYHbIM KOHTEKCTam

OK 2. OcyluecTBnATb MOWUCK, aHasM3 U MHTepnpeTauuio MHGopMaLmm, HeobXoAMMO
AN BbINOMIHEHWA 3a4a4 NPOgecCMOHaIbHON AesTeNbHOCTH

OK 3. MNnaHnpoBaTb M peann3oBbiBaTb COOCTBEHHOE NPO(ECCUOHANbHOE M JIMYHOCTHOE
passuTue

OK 4. PabotaTb B KO/MeKTUBE M KOMaHAe, 3(M(EeKTUBHO B3aMMOJeiCTBOBaTb C
Ko/neramun, pyKoBoACTBOM, K/IMEHTaMU

OK 5. OcyLLecTBNATL YCTHYHO W MUCbMEHHYIO KOMMYHMWKaUWUKO Ha rocyfapCTBEHHOM
A3blKe C Y4ETOM 0COOEHHOCTEN COLManbHOro 1 KyNbTYPHOTO0 KOHTEKCTa

OK 9. Wcnonb3oBaTb WMH(OPMALMOHHbIE TEXHOMOMMM B  MNPO(ECCUOHASTbHOM
LeATeNnbHOCTH

OK 10. Monb3oBaTbCA NPOGecCUOHaNbHON [LOKYMeHTauued Ha rocyfapCTBEHHOM W
MHOCTPaHHOM fA3bIKax

B npouecce u3yyeHUs ANCUMNAUHBI Yy 0Oyvatolmxcs (opmupytoTcs cnegytoume
npogeccMoHanbHble KOMMETEHLMMN:



MK 2.3 O6ecneumBaTtb CO0Op AaHHbIX A4/1 aHa/M3a UCNOJIb30BaHUSA U PYHKLMOHUPOBAHWSA

NPOrpaMMHO-TEXHUYECKUX CPEACTB KOMMbIOTEPHBIX CETE.
MK 2.4 B3anmogeincTBoBaTb CO CrieumannucTaMm 1 CMEXHOro npoguna npu paspaboTke
MEeTOZ0B, CPEACTB W TEXHOJIOMMIA NPUMEHEHUS 06BEKTOB NPOMECCUOHANbHOW AeATeNIbHOCTM

4. OO6beM, CTPYyKTypa MW COfepXaHWe AMCUUNAWHBLI C YyKasaHWEM KO/MMYeCTBa
aKageMnyecknx/aCTPOHOMMYECKMX  4acCOB, BblJeNEeHHbIX Ha KOHTAaKTHYKH paboTy
obyuvawumxcsa ¢ npenogasarteseM (No BMAam 3aHATWMIA) MU Ha CaMOCTOATENbHYK paboTy
obyuarouxcs.

4.1 O6bem AMCUMNINHBI

O6beM gucUUNINHLI Bcero yvacos
O6bem ob6pa3oBaTeNbHOM Harpy3Ku 108
B Tom uncne:
KOHTaKTHas paboTa 06y4aroLmxes ¢ npenogasaTesieM 104
1 Mo Bugam y4ebHbIX 3aHATUA:
TeopeTunyeckoe oby4yeHue 24
lMpakKTMnyecKne 3aHATUSA 68

JNabopaTopHble paboThbl

2. MpomMexyTouHOM aTTecTalumMm obyyatoLLerocs - aK3ameH 4
KoHcynbTaumm 8
CamocTtosTenibHasa paboTa 06yyaroLmnxcs: 4
MoAroToBKa K 3K3aMeHy 4

4.2. CTpyKTypa AUCLUUNNHBI

Buapbl y4e6HOM paboThbl, DOopMbI TEKYLLETO0 KOHTPOSIA
BK/IIOYasi CAMOCTOSITE/IbHYIO ~ yCreBaeMocTU. POpMbI MPOMEXYTOHHOM
paboTy cTygeHTa (B Yacax) arTecTaummn
3 o
No Pasgen gucumnivHebl g S
8§ i 2 o
3 E &
= T
Q.
c
1 2 3 4 5 6 7
Pasgen 1. 3nemMeHTbI BbiCLUeR anrebpsbl
1 Tema 1. OnpegenuTenn. 3 2 2 BX0OAHOW KOHTPONb (TecT)
2. Tema 2. Matpuubl. 3 2 4
3. Tema 3. CUCTEMbI INHENHBLIX 3 2 6 TeKyLMiA KOHTPO/b Mo Teme (TecT)
YPaBHEHWIA
NToro 6 12
Pa3gen 2. BeKTopbl U aHanMTUYecKas reomeTpus
4. Tema 4. BekTop 3 2 4
5. Tema 5. IMNpsAvas Ha nnockocTn 3 2 4
6. Tema 6. KpuBble 2 nopsigka 3 2 4 TeKyLUMIA KOHTPO/b M0 TeMe (TecT)
6 12
Pa3gen 3. OCHOBbI ANt depeHLnansHOro ncHMCeHns
7. Tema 7. Mpegensl. 3 2 6 Py6eXKHbIi KOHTPO/Tb
HenpepbIBHOCTb (hyHKLMW. (KOHTpOsIbHasA paboTa)
8. Tema 8. NpousBogHas n ee 3 2 6

CBOICTBA



0. Tema 9. ViccnepoBaHue 3 2 6 TeKyLLMIA KOHTPO/b M0 Teme (TeCT)

pyHKLMN
6 18
11. MToroeass KOHTpo/bHas paboTa 2 KoHTponbHas paboTa
NToro 6 20
Pa3gen 4. OCHOBbI MHTErpasibHOr0 UCYUCNEHMUS
12. Tema 10. HeonpefeneHHbIA 1 3 2 8 TeKyLMiA KOHTPO/b M0 TeMe (TecT)
onpefeneHHbI UHTerpan.
MeToAbl MHTErprpoBaHYIs.
2 8
Pasgen 5. AnddepeHunanbHblie ypaBHEHUS
13. Tema 11. MNoHATME 3 2 6
AndhdepeHLmManbHOro
ypaBHeHUA
14.  Tewma 12. OudpepeHumanbHble 3 2 8 TeKyLLMIA KOHTPO/b M0 Teme (TeCT)
ypaBHeHNs 11 2 nopsigka
4 14
nNTOro 24 68
KoHcynbTauus 8
WToroBsas aTTectaumsa 4 4 OK3ameH
Bcero 24 80 4

4.2.1. TeopeTnyeckune 3aHATUSA - 3aHATUA NEKLMOHHOIO TUNa

Ne Kon-Bo
Tema CopepxaHve

n/n 4acoB

Pasgen 1. 3nemeHTbI BbICLUER anrebpbl

1 Onipegenvtenn Onpegenutenu 2-ro n 3-ro NopsagKa, BblYMCeHNe 2

onpegenuteneii. CeolicTBa onpegenutesneidi. MuHopbI v
anreGpanyeckme JOMNOMHEHUS. PasfioXXeHWe onpeaenuTens rno
3/leMeHTaM CTPOKM MW cTonbua.

2. MaTpuubl OnpegeneHvie MaTpuubl. [eicTBna Hag MaTpyuamm, nx 2
cBolicTBa. ObpaTHas maTpuua
3. CuCTeMbI NINHEHBIX Mpasuno Kpamepa. MeTog Maycca. MaTpuuHbIin MeTo 2
ypaBHeHWIA peLleHNst CUCTEMBI
Pa3gen 2. BeKTOpbl U aHanMTUYecKas reomeTpus
4. BekTop Onepaunn Haf BeKTopamu, nx ceolicTBa. KoopauHaTtsl 2

BeKTOpa. Mogy b BekTopa. CKanspHoe npounsseaeHne
BEKTOPOB. BbluncneHne CKansapHOro npousBefeHNs vepes
KOOpPAMHATbI BEKTOPOB

5. Mpsamas Ha NI0CKOCTH MpsiMasi Ha NIOCKOCTU: ypaBHEHWE C YI/10BbIM 2
K03(h(hMLMEHTOM, YpaBHeHWe NPSAMOIA, NPoXoAasLLeli Yepes aBe
[aHHble TOUYKMW, NapaMeTPUYECKUe ypaBHEHUS, ypaBHeHWe B
KaHOHWYeCcKol thopme.

6. KpuBble 2-ro nopsigka KaHoHWYecKue ypaBHEHUSI OKPY>KHOCTU, 3/1ANCa, 2
rnep6osbl, Nnapabonsbl.

Pa3gen 3. OCHOBbI AntepeHLnansHOro ncHMCeHns

7. Mpegensl.  HenpepbiBHOCTL  Mpegen yHKUMKW. CBOMCTBa Npegena yHKLUuN. 2

PyHKLMN. OAHOCTOPOHHWe Npedesbl. [peaen cyMmbl, MPON3BeAeHNUS U

YacTHOro AByX (yHKUWIA. HenpepblBHble YHKLUN, UX
CBOMCTBA. HenpepbIBHOCTb 3/1eMEHTapHbIX U CNIOXHbIX
(hyHKUMA. 3ameyaTesibHble npesesbl. TOUKU paspbiBa, UX
Knaccugmkaums.

8. Mpon3sogHas 1 ee coilcTBa  Mpasuna audhepeHLMpoBaHNS: NPOU3BOLHASA CYMMb, 2
Npon3BefeHUst 1 YacTHOro. Mpor3BogHas CI0XHON GyHKUMN.
Mpoun3BoaHble U AnddepeHLManbl BbICLUMX NMOPSAKOB.
PackpbITne HeonpeLeneHHOCTel, Npaswna Jlonutans.
Mpon3BoAHbIE OCHOBHbIX 3/1eMeHTapHbIX (YHKLUWIA.
AndhdepeHumpyeMocTb (yHKUMK. OuddepeHuman yHKUMN.

9. WccnegoBaHue hyHKLUN BospacTaHve u ybbiBaHWe yHKLWIA, yCI0BUS BO3pacTaHua n - 2
y6bIBaHUSA. DKCTPeMYMbI PYHKLMIA, HEOOXOAMMOE YC/I0BME
CYLLIECTBOBaHMSA 3KCTpeMyMa. HaxoxaeHve aKCTPeMyMOB C



MOMOLLbH MEPBOIA MPOM3BOAHONM. BbinyKiible dyHKUMN.
Touku nepernba. ACUMNTOThI.

Pasgen 4. OCHOBBbI MHTErpasibHOro NCYMCNEHNA

10.  HeonpegeneHHbIN w
onpefeneHHbI NHTerpan.
MeToabl MHTErPUPOBaHMSI.

HeonpegeneHHbli  uHTErpan, ero ceoicTBa.  Tabnmua
OCHOBHbIX WHTerpasioB. MeTog 3ameHbl  MepPeMEHHbIX.
VIHTerpupoBaHme no yacTam. MHTerpuposaHme
pauMoHa/bHbIX  (OYHKUWIA.  VIHTerpMpoBaHue  HEKOTOPbIX
MppaumoHasibHbIX (YHKUMIA. YHMBepcanibHasi MoACTaHOBKa.
OnpefeneHHbIn MHTerpasn, ero ceolictBa. OCHoBHas opmyna
WHTErpasibHOro  ucuyucrieHnst.  VIHTerpvpoBaHWe  3aMeHoM
MepeMeHHOl M MO0 YacTaAM B OMpefe/IeHHOM WHTerpane.
MpunoXkeHNst onpeaeneHHOro MHTerpasa B reoMeTpumn

Pasgen 5. AnddepeHunanbHblie ypaBHEHNS

11.  TloHATne
AndhdepeHLMabHOro
ypaBHeHUA

12.  AvndbepeHumasibHble
ypaBHeHus 11 2 nopsigka

Toro:

OnpegeneHve 06bIKHOBEHHbIX AnddepeHumanbHbIX
ypaBHeHUA. O6LLee 1 YaCTHOE peLLeHUS.

YpaBHeHVUs] € pasfenéHHbIMM U pasdensowyMmucs
nepeMeHHbIMW. OfHOPOAHblE ypaBHeHUS 1-ro0  MopsaKa.
YpaBHeHUsl, NPUBOASLLMECS K OAHOPOAHbIM. JIMHeliHble
OAHOPOfHbIE W HEOAHOPOAHble YypaBHeHWs 1-ro nopsiaka.
PelleHWe 3aaa4 ¢ MOMOLLbIO AndithepeHLMaNbHbIX YpaBHEHNIA
O[fHOpPOAHblE YpPaBHEHUS 2-T0 MOpsiAKa C MOCTOSIHHBIMM
KoathdhmumeHTamn. JIMHeliHble HEOfHOPOAHbIE YPaBHEHUST 2-
ro nopsigka ¢ NMOCTOAHHbLIMM KoahhmLmeHTamu.
[vhdepeHUmanbHble YpaBHEHWS, JOMYCKAOLLME MOHMKEHWE
CTErneHe.

4.2.2. 3aHATUA CEMNUHAPCKOro Tmuna

No

n/n

Pasgen 1. O9neMeHTbl BbICLUEN
1 Onpegenutenu.

2 Matpuubl

Tema

3 CucTeMbl NMUHENHbIX
ypaBHEHWI

CopepxxaHue

anre6pbl
MoHATKe onpepennTens. CBOMCTBA.
Onepaumn Hag maTpuuamMn. Y MHOXeHNe
maTpuL,. HaxoxaeHne o6paTHOR MaTpuupbl
PelleHne CUCTeMbI IMHENHbBIX YPaBHEHWUIA NO
npasuny Kpamepa. PelleHune cuctembl
NINHENHbIX YpaBHEHWUI MaTPUYHBIM METOLOM.
PelleHune cuctem pasnnMyHbIMKU MeTodaMu

Pa3gen 2. BeKTopbl M aHaUTUYeCcKaa reomeTpusa

4 BekTop

5 lMpamasa Ha NJ10CKOCTU

6 KpuBble BTOPOro nopsaka

OCHOBHbIe feiicTBMSA Haf BekTopamu. Onepauum
Haj, BEKTOpaMun B KOOpAMHaTax. BbluncneHue
Moayns. BbluncneHme ckanapHoro
npov3BefeHns

CocTaB/ieHNe ypaBHEHWIA MPAMBIX Ha
nnockocTu. CocTaB/ieHne ypaBHEHWNIA NPAMbIX
Ha N10CKOCTK

OKpy>XHOCTb, annunc. 'rnep6ona. Mapabona

Pasgen 3. OcHOBbI AN epeHynanbHOro NCYNCNEHMNA

7 Mpegensi.

BbluncneHvie npeaenos nocnefoBaTe/isHOCTEN.
PacKpbITUe HeonpeaeneHHOCTENR.
3ameuaTenbHble Mpeaensi.

8  HenpepbiBHOCTb (OYHKUMM  BbluMCieHMe OfHOCTOPOHHMX Npeaesos.

9 IMoHATME NPOU3BOLHON

Knaccumkaumsa Touek paspbisa.
Tabnmua NPoM3BOAHbIX 3N1EMEHTapPHbIX
(hyHKLWI

2

24

Kon-Bo
yacos

N



10

12

14

lMpownsBogHbIe
aNleMeHTapHbIX PYHKLWI
MpaBuna
anddepeHLMpoBaHmns
[Mpoun3BoAHbIE CNOXKHbIX
(hyHKUWI

Mpasuno Jlonutans
WccnenoBaHue yHKUNN

BbluncneHne Npon3BOAHbIX 3N1EMEHTAPHbIX
(hYHKUWI

BblumcneHne Npon3BOAHbIX 3NEMEHTAPHbIX
(YHKUWI

BbluncneHne Npon3BOAHbLIX CNOXHBIX (DYHKLNNA.

MpaBuno Jlonutans

MOHOTOHHOCTb, 3KCTPEMYMbI (DYHKLIMN.
BbinyknocTtb PyHKUMK, acumnToTa. NonHoe
nccnefoBaHne gyHKUMK. MocTpoeHme rpaMKos

Pasgen 4. OCHOBbI UHTerpasbHOr0 UCYMUCNEHUA

15

16

HeonpezeneHHbli
VHTErpas

OnpeaeneHHbI nHTerpan

OnpegeneHne HeonpefeneHHOro MHTerpana.
Tabnuua NHTErpasoB 3EMEHTAPHbIX QYHKLWIA.
MpaBuna nHTerpuposaHnsa. HenocpeacTBeHHOE
NHTErpupoBaHue. VIHTerpuposaHue 3aMeHOn
nepemMeHHOW. VIHTerpmpoBaHue Mo YacTsMm.
VIHTerpmpoBaHue pauvoHanbHbIX U
nppaunoHanbHbIX QYHKUWIA. YHUBepcanbHas
noAcTaHoBKa

OnpepeneHne onpefeneHHOro MHTerpana.
CeomeTpuyeckunii cMmbicn. BbluncneHune
onpeAesieHHbIX UHTerpasoB HenocpeAcTBEHHbIM
WHTEerpupoBaHveM. VIHTerpmpoBaHue 3aMeHol
nepeMeHHONW. VHTerpupoBaHue no 4acTsam.
BbluncneHve nnowagein gpuryp ¢ noMoLLbHo
onpeAeneHHbIX NHTerpanos.

Pasgen 5. AuddepeHymanbHble ypaBHEHUS

40

41

42

43

44

45

46

4.2.3. CamocTtosiTenbHas pabota

MoAroToBKa K 3K3ameHy - 4 yaca.

MoHATKE
AndepeHLansHoOro
ypaBHEHUS
OunddepeHumansHble
ypaBHeHUda 1 nopsagka
AunddepeHumansHble
ypaBHeHus 1 nopsgka
OnhdepeHymansHble
ypaBHeHUsA 1 nopsgka
OnhdepeHymansHble
ypaBHeHuda 2 nopsagka

OnhdepeHymansHble
ypaBHeHud 2 nopsagka

OnhdepeHymansHble
ypaBHeHud 2 nopsagka

NTOIO:

PelleHve anddepeHLmanbHbIX YpaBHEHNA 1-T0
nopsasKa ¢ pasfenstowmnmMmnca nepeMeHHbIMK.

PelleHVe 04HOPOAHBIX AnddepeHLranbHbIX
ypaBHeHWiA 1-ro nopsgka.

PelueHmne NNHEHbIX andgepeHymanbHbIX
ypaBHeHWiA 1-ro nopsgka.

PelleHve anddepeHLmanbHbIX YpaBHEHNIA,
[0NYCKaloLWmnX MOHWXEHNe CTeneHel

PeLleHve NMHENHbIX OAHOPOAHBIX
AnddepeHUManbHbIX YpaBHEHWI 2-ro nopsgka ¢
MOCTOAHHBIMU KO3(MULMEHTAMMW.

PeLleHve NMMHENHbIX HEOAHOPOLHbIX
AnddepeHUManbHbIX YpaBHEHWI 2-ro nopsgka ¢
MOCTOAHHBIMU KO3(M(ULMEHTAMMW.

PelleHve NMMHENHbIX HEOAHOPOLHbIX
AnhdepeHLManbHbIX YpaBHEHWI 2-r0 nopsaaka ¢
MOCTOAHHBIMU KO3MDULMEHTAMMW.

N
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5. MepeyeHb o6pa3oBaTe/lbHbIX TEXHONOTMUI, UCNOMb3YEMbIX NPU OCYLLECTBNEHUN
006pa3oBaTesibHOro npowecca nNo AMCLUNANHE, BKIOYas nepeyeHb TMLEH3NOHHOTO
nporpamMHoOro obecrneyeHust, COBpeMeHHbIX NPOgecCMOHaNbHbIX 6a3 fJaHHbIX U1
NH(POPMaLMOHHbIX CMPABOYHbIX CUCTEM

5.1. O6pa3oBaTte/sibHble TEXHOOTUN

Mpn peanusauum pasnnyHbIX BULOB Y4ebHON paboTbl NO  AucuunanHe «OCHOBbI
(hmnocogmm» Mcnonb3ytoTcs cnefytowme obpasoBaTesibHble TEXHOMNOTUN:

1) TexHonorum npobnemMHOro oby4yeHus: NpobreMHas Nekuns, NpakTUYecKoe 3aHATHE
B popme MpakTUKyma.

2) WHTepaKTUBHbIE TEXHOMOTMK: JIeKUMs «0BpaTHOWN CBA3U» (NEeKUMUS - AUCKYCCUS)

3) WHhopmaLnoHHO-KOMMYHMKALNOHHbIE 06pa3oBaTtesibHble TexHonoruu: Jlekuus-

BU3yanu3auns
4) VIHHOBaLMOHHbIE MeTO/bl, KOTOpble NpesnosiaratoT NpUMeHeHWe NH(HOPMALNOHHbBIX
06pas3oBaTe/bHbIX TeXHONOrni, a Takxe y4yeBbHO-MeTOANYECKMX marepuasnos,
COOTBETCTBYIOLMX COBPEMEHHOMY MWPOBOMY YPOBHIO, B Mpouecce npenojaBaHNs
ANCUNNNIVHDI:
- MCMNOMb30BaHUe MeAMapecypcoB, SHUMKNONEAWNA, 3NMEKTPOHHbIX 6UOANOTEK W©
VHTepHeT;

- PELeHNE OPUANYECKMX, IKOHOMUYECKMX (APYTruX) 3agay C NPUMEHEHMEM CMPaBOYHbIX
cuctem «lapaHT», «KOHCYNbTAHT +»;

- KOHCYNbTMPOBaHWE CTYAEHTOB C MCMOMb30BaHNEM 3N1EKTPOHHOMN MOYTbI;

- MCNONb30BaHME MPOrpaMMHO-MEeAarorMyecknx TecTOBbIX 3afaHuii AN NPOBEPKM
3HaHWIA 0ByYaroLmMxcsa.

5.2 JIneH3NOHHOE nporpaMmMHoe obecneyeHue:
NeH3noHHOoe nporpammMHoe obecneyeHue:

i Nuuensnn Microsoft Open License (Value) Academic.

BkntovatoT npoayktel Microsoft Office n Microsoft Windows ans KOMMNbIOTEPHbLIX
nabopartopuii 1 COTPYAHNKOB UHCTUTYTA:

- nporpamMmmHblin npoaykt Office Home and Business 2016 - 2wt (TOBapHas
HaknagHas TN000011138 ot 01.10.19);

- 3NeKTpOHHas nuueH3na 02558535ZZE2106 pata Bblgayy nepBOHaYanbHOM
nmueHsnn 21.06.2019 (toBapHaa HaknagHas TN000006340 ot 03.07.19);

- 93074333ZZE1602 pgaTa Bblgaym nepBoHavasbHOW nmueHsmm 21.05.2015;

- 69578000ZZE1401 paTa Bblgayn nepBoHayanbHON nmueHsmm 19.01.2012;

- 69578000ZZE1401 paTa Bblgayn nepBoHavasbHoOW nmueHsmm 30.11.2009;

- 66190326ZZE1111 paTa Bblgaym nepBoHavasbHOW nmueHsmm 30.11.2009;

- 62445636ZZE0907 pgaTa Bblgayn nepBoHayanbHOW nmueHsmm 12.07.2007;

- 61552755ZZE0812 pgaTa Bblgayn nepBoHavasbHOW nueH3mm 27.12.2006;

- 60804292ZZE0807 paTa Bblgaun nepBoHavasnbHoOW nuueH3mm 06.07.2006.

2. NlnueHsnoHHoe cornaweHne 9334508 1C: TMpegnpusatve 8. Komnnekt pans
00y4YeHUs B BbICLLUMX U CPeAHUX YYEOHbIX 3aBefeHUsX:

- YnpaBsneHe NpPon3BOACTBEHHbLIM MPeANPUATUEM;

- YnpaBneHune TOProsnei;

- 3apnnata u ¥YnpasneHue lNepcoHasnom;
byxrantepus.

3. Cy6/MLEH3NOHHbI [OroBop Ne016/060824/002 oT 06.09.2024.
HeucknioumTenbHble npaBa Ha WCMNO/Mb30BaHWe MPOrpammHbIX NPOAYyKToB «1C: Komnnekr



noagepxku» 1C: KIM 6a3oBblit 12 mec. (0CHOBHOI npoaykT «1C: Mpegnpuatne 8. KomnnekT
Ana 00y4YeHMs B BbICLLUMX W CPefHMX YYebHbIX 3aBefleHnax» per. Homep 9334508).

4. Horosop NelMM20-92 ot 01.03.2020 06 wHMOOPMALUMOHHOW MOALEPXKKE 1
obecneyeHns focTyna K MHMopMaLMoHHbIM pecypcam Cetu KoHcynbTaHT T1noc B 06beme
KomnnekTa Cuctem CnpaBoyHo MpaBoBoit Cuctembl KoHcynbTaHT Matoc (umcno Of 50).

5. Nunuensna  1C1C-250124-090052-613-987 Kaspersky Endpoint Security pans
busHeca - CtaHgapTHbIA Russian Edition. 50-99 Node 1 year Educational Renewal License (80
Users go 12.04.2026).

6. NvueHsna  Ne54736 Ha npaBO WMCNOMb30BaHUSA MNPOrpaMMHOro  MpoAyKTta
«Cucrtema TectupoBaHus INDIGO» (6eccpouHas akagemuyeckas Ha 30 MNOAKMOYEHWIA OT
07.09.2018).

7. [orosop AHOOBO «KNY» ¢ OO0 «CkaiAHC» HO-04056 Ha okasaHue ycnyr
KOHTEHT-(hunbTpauun cpokom 12 mecaues ot 10.01.25 roga.

8. [orosop AHIMOO «KKY» ¢ OO0 «CkainJHC» HO-04056/1 Ha oKasaHue ycnyr
KOHTEHT-(huUnbTpauumn cpokom 12 mecaues ot 10.01.25 roga.

9. Ob6pasosatenbHad nuueHsna NC240P-B61A0D13D5DB-157609 Ha npaso
1CMNONb30BaHMA NporpaMMHoOro npoaykra “fnatgopma nanoCAD" (Bepcus "24.0") go 12.01.26
(15 pab. mecr).

5.3. CoBpeMeHHble npogeccnoHanbHble 6asbl faHHbIX

B o6paszoBaTenbHOM npoLecce Npu M3yyYeHWW AUCLUNAWHBE UCNONL3YIOTCS CReaytoLime
COBpPeMeHHbIe npodeccuoHasbHble 6a3bl JaHHbIX:

1 «YHuBepcutetckas bubnunorteka OHnaviH» - https://biblioclub.ru/.

2. HayuHas anektpoHHaa 6ubnunoteka eLIBRARY.RU - http://www.elibrary.ru/

5.4 NH(hopMaLLMOHHbIE CNpaBOYHble CUCTEMBI:

N3yyeHne  AMCUMNAMHBI  CONPOBOXAAETCA  MPUMEHEHWEM  WH(OPMALMOHHBIX
CNPaBOYHbIX CUCTEM:

1 CnpaBoyHas MHopMaLMoHHO-NpaBoBas cnuctema «apaHt» (gorosop Ne 118/12/11).

2. CnpaBoyHas MHQOpMaLMOHHO-NpaBoBas cuctema «KoHcynbTaHTINOC» (forosop Ne
M20-92 ot 01.03 2020).

6. POHA OLLEHOYHbIX CPeACTB

Tunosble 3afaHWa, 6a3a TeCTOB W WHble MaTepuvanbl, HeoOXoAUMble [ANA  OLEHKU
pe3ynbTaToB OCBOEHUSA AWUCLUMNANHLI (B TOM 4MC/e B MPOLECCe €ee OCBOEHMS), a Takxke
MeTOAMYecKMe MaTepuanbl, OnNpefenstowne npoueaypbl 3TOM  OLEHKM MpUBOAATCA B
npunoxeHunn 1k paboyein nporpamme AUCLUNANHDI.

YHuBepcanbHasa CUCTeEMA OUeHWBaHWA pe3ynbTaToB  00Y4YeHUs  BLIMOSHAETCA B
cooTBeTCTBUM C lMonoxeHnem o opmax, NepuofuyYHOCTA U MOPALKE MPOBEAEHUN TeKYLLEro
KOHTPONA YCMeBaemMoOCTW M MPOMEXYTOYHOW aTTecTaumm obydvarowmxcs B AHMOO «KKY»,
YTBEPXAEHHLIM npukasom ampekTopa ot 03.02.2020 r. Ne 31 o/g 1 BK/tO4YaeT B Cebd CUCTEMbI
OL|eHOK:

1) «OT/IMYHO», «XOPOLLO», «Y[0B/IETBOPUTENIbHO», «HEY[0B/IETBOPUTENLHO;

2) «3a4TEHO», «He 3a4TeHOX.

Mpn pa3paboTKe OLEHOYHbIX CPeACTB npernojasaTenemM WUCMONb3YHOTCA 6asbl [AaHHbIX
nefarorMyeckMx  U3MepuTeNbHbIX — Martepuanos,  NpefoctaBneHHblx OO0  «HayuHo-
MCCNeaoBaTe/lbCKUn UHCTUTYT MOHUTOPUHTA KaYecTBa.

7. OCHOBHasi M [0MONHUTENbHAs yYeOHas nuTepaTypa U 3NeKTPOHHble 06pa3oBaTe/ibHble
pecypcbl, HEOOXOANMbBIE /19 OCBOEHUSA AUCLUNANHbI)


https://biblioclub.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/elibrary-ru
http://www.elibrary.ru/

1 AHTOHOB, B. V. nemeHTapHas v BbiclLas maTemMatuka: y4yebHoe nocobue gna Crio /
B. V. AHTOHOB, ®. V. Konenesny. — CaHKT-TeTepbypr: M3gatensctso Jlaub, 2022. — 136 c.
2. EnbyaHunHoOBa, . . OnemeHTbl BbICLUIE MaTeMaTMKW. TWNOBble 3afaHUs C Npumepamu
pelieHnii: yyebHoe nocobue / I'. I'. EnbyaHmHoBa, P. A. MenbHuMKoB. — CaHKT-leTepbypr:
M3paTtensctBo flaHb, 2020. — 92 c.

2. OcuneHko, C. A. 3nemeHTbl BbICLUEA MaTemaTukun: ydebHoe nocobue : [16+] /
C. A OcuneHko. - Mocksa ; bepnuH : Oupekt-Megua, 2020. - 202 c. : wn., 1abn. - Pexum
poctyna: no nognucke. - URL: https://biblioclub.ru/index.php?page=book&id=571231 (pata
obpauweHus: 29.05.2023). - bubnuorp.: c¢. 193-194. - ISBN 978-5-4499-0201-6. - DOI
10.23681/571231. - TeKCT : 3/1EKTPOHHbIA.

3. KpaTkuii Kypc BbICLLE MaTemMaTuKK : y4yebHuK : [16+] / K.B. bangnH, ®.K. banguH,
B.N. Dxedanb v gp. ; nog obw,. pes. K.B. banguHa. - 4-e u3g., crep. - Mocksa : [Jalikos u
K°, 2020. - 512 ¢ : wun. - Pexum pgoctyna: no noanucke. -  URL:
http://biblioclub.ru/index.php?page=book&id=573171 - Bbubnuorp. B KH. - ISBN 978-5-394-
03643-9. - TeKCT : 3NeKTPOHHbIA.

4. bapaywkuH, B. B. MaTematuka. 3neMeHTbl BbICLLUENA MaTeEMaTUKM : y4YeOHMK : B 2
Tomax. Tom 1/ B. B. bapaywkuH, A. A. lNMpokogbeB. — Mocksa : KYPC : UH®PA-M, 2021.
—304 c. — (CpepfHee npodheccnmoHanbHoe obpasoBaHme). - ISBN 978-5-906923-05-9. -

TekCT : aneKTpPoHHbIN. - URL: https://znanium.com/catalog/product/1235904

7.2. JononHUTeNbHaa yyebHaa nutepaTtypa

1 BanguH, K.B. Marematuka : yyebHoe nocobume / K.B. banguH, B.H. bawnbikos,
A.B. Pykocyes. - MockBsa : FOHUTU-[aHa, 2015. - 543 c. - bubnmorp. B kH. - ISBN 5-238-00980-
1; To e [OneKTpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=114423

2. WWankuH, A.C. 3agaun C peLieHnsmMmn Mo BbICLLEA MaTemMaTuKe, TEOPUN BEPOSTHOCTEN,
mMaTemMaTM4ecKoi CTaTUCTUKe , MaTeMaTUYeCKOMY NporpaMMUpPOBaHMIO : ydebHoe nocobue. - 8-
e n3g. - Mocksa : Jawkos un K°, 2017. - 432 c. : 1abn., rpag. - ISBN 978-5-394-01943-2 ; To xe
[@nekTpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450779

3. LWankuH, A.C. 3agaum c pelieHnsaMn No BbICLIE MaTeMaTUKe, TEOPUM BEPOSTHOCTEN,
mMaTemaTuM4eckoil CTaTUCTUKe, MaTeMaTUyYecKOMy MporpaMMmpoBaHuI0 : y4yebHoe nocobue /
A.C. WankuH, B.A. WWanknH. - 9-e u3g,., ctep. - Mocksa : Jawkos n K°, 2020. - 432 c. :wvn. -
(YuebHble wu3gaHua gns  6akanaBpoB). - Pexum pgoctyna: no nognucke. - URL:
http://biblioclub.ru/index.php?page=book&id=573151- Bubnuorp.: c. 428. - ISBN 978-5-394-
03710-8. - TeKCT : 3NeKTPOHHbIA.

4. Matematnka W uH(popmaTvka: npaktukym / E.H. 'yceBa, W.KO. EdhrmoBa,
P.N. Kopo6koB u ap. - 4-e u3g., crep. - Mocksa : ®anHTa, 2016. - 399 c. :Tabn., rpad., cxem. -
Pexxum pgoctyna: no nognucke. - URL: http://biblioclub.ru/index.php?page=book&id=83437-
Bubnuorp. B kH. - ISBN 978-5-9765-1193-4. - TeKCT : 31€KTPOHHbIIA.

5. HukoHoBa, H.B. KpaTkuii Kypc anrebpbl M reomeTpun: NpUMepbl, 3agayun, TecTbl /
H.B. HukoHoBa, H.H. Masn3osa, IN.A. H1KoHOBa; MUHUCTEPCTBO 06pa3oBaHua U Hayku Poccun,
defepanbHOE  rocyaapCTBEHHOe  GHOMKETHOe 06pa3oBaTeNnbHOE — YUpexKieHue  BbICLUEro
npoteccnoHanbHOro  06pasoBaHust  «KasaHCKMA  HauMOHa/bHbIA  UCCNefoBaTe/IbCKuit
TEXHOMOrMYECKUiA  yHuBepcuTeT». -  KaszaHb: KasaHCKWMA  Hay4HO-MUCCef0BaTeNbCKMNIA
TexHonorunyecknii yHnsepcuteT (KHUTY), 2014, - 100 c. : un. - Pexxum goctyna: no noAanucke.
- URL.: http://biblioclub.ru/index.php?page=book&id=428767 Bbubnnorp. B kKH. - ISBN 978-5-
7882-1711-6. - TeKCT : 3NEKTPOHHbIN.

6. WenHa, .B. Teopusa n npakTuka peweHns 3agady no anrebpe : yyebHoe nocobue /
.B. LLenHa ; MOCKOBCKMIA Mnefarornmyecknii rocyfapCTBEHHbIN yHMBepcuTeT. - MOCKBa :
MOCKOBCKMIA Megarornyecknin rocyjapcTBeHHblin yHusepceutet (MUIY), 2015, - 4. 2. - 120 c. :
nn. - Pexxum JocTyna: no noanucke. - URL.:


https://biblioclub.ru/index.php?page=book&id=571231
http://biblioclub.ru/index.php?page=book&id=573171
https://znanium.com/catalog/product/1235904
http://biblioclub.ru/index.php?page=book_red&id=114423
http://biblioclub.ru/index.php?page=book&id=450779
http://biblioclub.ru/index.php?page=book&id=573151
http://biblioclub.ru/index.php?page=book&id=83437
http://biblioclub.ru/index.php?page=book&id=428767

http://biblioclub.ru/index.php?page=book&id=471250 bub6nuorp. B kH. - ISBN 978-5-4263-
0218-1. - TeKCT : 3NEeKTPOHHbIN.

7.3. QNIeKTPOHHbIe obpa3oBaTe/ibHble pecypchbl

MakeT NpUKNagHbIX NPOrpamm Mo Kypcy MaTeMaTuKu

OC Windows, XP - cepBucHas nporpaMmma.

MS Office, XP - cepBucHas nporpamma

1 Konnekuma depepanbHOro ueHTpa MHQOpMaLMoHHO-06pa3oBaTe/ibHbIX pecypcos PLINOP:
http://fcior.edu.ru/

2. EanMHoe okHO focTyna K 06pa3oBaTe/ibHbIM pecypcam: http://window.edu.ru/

3. [lononHuTenbHble pecypcbl MHHOPMALMOHHO-TENEKOMMYHUKALMOHHOW CeTU «HTepHeT»,
HE0OXO0ANMbIX A5 OCBOEHUA ANCLUMNHDI

8. [JononHuTenbHble  pecypcbl  UHMOPMaLUOHHO-TENEKOMMYHUKALWOHHON  ceTu
«/IHTepHeT», Heo6XoAnMbIX ans 0CBOEHUSA AVCUMNNUHBI
1 ABTOMeTpUA :XypHan / ped. kon.. AJI. AceeB u ap. ; . pea. A.M. LWanarnH ; yypeg.
Cubupckoe otgeneHne PAH, WMHCTMTYT aBTOMatvku u anektpometpum CO PAH wn gp. -
Hosocubupck : CO PAH, 2019. - T. 55, Ne 1 - 128 c.. un. - ISSN 0320-7102 ; To e
[@nekTpoHHbINn pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=500133

2. CUBMPCKMIA XXypHan BbIYUCIUTENbHOW MaTeMaTuKu : xypHan / rn. peg. C.A. KabaHUXUH ;
yupeq. Cubupckoe otgeneHne PAH, WHCTUTYT  BbIYMCAUTENbHON  MaTeMaTuUku U
maTemaTtuyeckon reotmsnkn CO PAH ; Poccuiickas Akagemus Hayk Cubupckoe oTgeneHue -
Hosocubupck : CO PAH, 2019. - Tom 22, Ne 3. - 130 c.: cxeM., wun. - ISSN 1560-7526 ; To xe
[@nekTpoHHbI pecypc]. - URL: http://bibliodub.ru/index.php?page=book&id=563244

3. http://biblioclub.ru/ - 3neKTpPoOHHO-6MBNMOTEYHAA CUCTEMA «YHUBepcUTeTCKas 6ubnmoTeka
ONLINE».

4. http://lib.usue.ru - VIHopMaLMOHHO BMGANOTEYHBI KOMMIEKC

5. http://www.eLIBRARY .RU - Hay4Has 3neKTpoHHas 6ubnmoTteka

6. http://www.knigafund.ru -3nekTpoHHaa 6ubnuoTeka ctygeHta «KHUradoHg»

7. https://i-exam.ru/ - EQuHbIA nopTan MHTEPHET-TECTUPOBaHNA B chepe 0b6pa3oBaHus

9. OnucaHue MaTepuasnibHO-TEXHNYECKOMN 6a3bl, HEOOXOAUMOW A1 OCYLLEeCTBIEHUS
obpa3oBaTe/ibHOro npouecca no AUCLUNINHE

Ana  n3yyeHus AUCUMNAMHbLI  TpebyeTcs MyNbTUMeAMIHas TexHuKa. CneumanbHbIX
MaTepuasibHO-TEXHNUYECKNX CPeACTB: N1abopaTopHOro 060pyaoBaHUs, KOMMbIOTEPHbLIX KNaccoB U
T.M., 419 NpenojaBaHna AUCLMNINHLI He TpebyeTcs.

Bo Bpems NEKUMOHHbIX 3aHATUIA LIeNecoobpasHo UCMO0b30BaTh MY/NbTUMEAMAHYIO TEXHUKY, Tak
KaK NpaKTUYeckn KO BCEM /IEKUMAM pa3paboTaHbl CNnailfoBble Npe3eHTauun, ConocTaBUTeNbHbIE
Tabnuubl W ApPYron martepuan, KOTOPbIA  MOXHO MPOAEMOHCTPUPOBATL C  MOMOLLbBHO
My/IbTUMEAMIAHOrO npoekTopa. B cBA3M C 3TMM MaTepuasibHO-TEXHUYECKOe 0becneyeHve
AVCUMNANHBI NpeanonaraeT MynbTUMeAUAHOe 060pyAoBaHMe. MartepuanbHO-TEXHMYeCKas 6asa
[0/MKHA COOTBETCTBOBATL [AENCTBYHOLMM CaHUTaPHbIM U NPOTUBONOXKAPHbLIM HOPMaM.
MuHMMaNbHbIE TPeBOBaHUA K OPrTEXHUKMW:

Mpoueccop: 1,2 Ty v BbiLwe;

OnepaTtnsHasa namate: 11 u BbIWwe;

[pyrue yctpoiictea: 3ByKoBas KapTa, KOIOHKW U/VMNW HayLLUHUKW;

YcTpoiictBo ans uteHns DV D-AMCKoB.

Peanu3auynsa nporpammbl ANCUUNINHBI TPeOyeT HaNnYms y4ebHbIX KabMHETOB:

KabvHeT MaTeMaTU4yeckux [AUCUMNAWH, 6MBMMOTEKa, UUTaNbHbLIA 3an C BbIXOAOM B CETb
VHTepHeT.


http://biblioclub.ru/index.php?page=book&id=471250
http://fcior.edu.ru/
http://window.edu.ru/
http://biblioclub.ru/index.php?page=book&id=500133
http://biblioclub.ru/index.php?page=book&id=563244
http://biblioclub.ru/
http://lib.usue.ru/
http://www.eLIBRARY.RU
http://www.knigafund.ru
https://i-exam.ru/

MpunoxeHwve 1
K pabouyeil nporpamme
ANCUMNAVHBL  DNEMEHTHI
BbiCLIE MaTeMaTUKN

®OH/A OUEHOYHbIX CPEACTB

AnemeHTbI BbicLen matemaTnkn (EH.01)

09.02.06 CeTeBOE N CUCTEMHOE

CneymanbHOCTb
aAMUHNCTPUpPOBaHMe
Ksanugmkauus CeTeBOM U CUCTEMHbI
aMUHMUCTpaTop

dopma 0by4yeHuns OuHasa



KanvHuHrpasg
2020

1.1. OueHoYHbIe cpeacTBa No NTOram OCBOEHUA AUCLUMNNHDI
1.1.1. Llenb OUEHOYHbIX CPeaCcTB

LleNiblo  OUEHOYHbIX  CPefACTB  fABNSAETCA  YCTaHOB/IEHWe  COOTBETCTBUA  YPOBHSA
MOArOTOBNEHHOCTM 060yyaloLlerocss Ha [JaHHOM 3Tane o6yyeHuss TpeboBaHMsSIM paboueit
nporpaMmmbl N0 AUCUUNINHE «DNEMEHTbI BbICLLIEN MaTeMaTUKM».

OueHOYHble cpefcTBa MpefHa3HayeHbl [NA KOHTPONSA U OUEeHKM 06pa3oBaTe/ibHbIX
[OCTUXKEHUIA 06yYatoLMXCs, OCBOMBLLMX MPOrpaMmy yYe6HON AUCLMNANHBI «DNeMEHTbI BbICLUEN
maTemMaTuku». [lepeyeHb BMAOB OLEHOYHbIX CPEeACTB COOTBETCTBYET paboueil nporpamme
ONCLMNIINHBI.

KOMNNeKT OUEHOYHbIX CPeACTB BK/OYAET KOHTPO/bHblIE MaTepuanbsl Ans MpoBeLeHUs
BCEX BUAOB KOHTPONS B (DOpMe YCTHOIO W MUCbMEHHOr0 OMpoca, NPaKTUYECKUX 3aHATUIA, K
NMPOMEXYTOUHOW aTTecTauumn B (hopMe BONPOCOB U 3afaHnii K 3K3aMeHy.

CTpyKTypa 1 cofepxaHue 3afaHuii - 3afaHunsa paspaboTaHbl B COOTBETCTBMU C paboueit
NPOrpaMMon AUCUMNANHbI «DNEMEHTbI BbICLLIEA MaTeEMaTUKN».

1.1.2. O6beKTbl OLEHNUBAHMNA - pe3ynbTaTbl OCBOEHUA AUCLUMNNHbI
OO61BeKTOM oOueHMBaHUA ABNAOTCA opmupyemMble komneTeHummn OK 1-5, OK 9-10 MK 2.3, MK
2.4.

PesynbTaTaMy OCBOEHUSA AVUCLUMNINHbI ABIAKOTCA:

31 noHATWe, NPUHLMMBI PaboThbl C annapaToM MHENHON anrebpsl;
32 NOHATMA BEKTOPHOr0 annapara;

33 0CHOB AndepeHLMansHOro NCUNUCNIEHNS;

34 3HaHMe OCHOB WHTErpasibHOro NUCUUCEHNS;

35 NOHATVE U METOAbI pPeLleHns anuddepeHLnanbHbIX YpaBHEHNIA.
Y 1pewatb 3afja4m BbICLLENA anredpsl;

Y2 paboTaTb C BEKTOPHbIMY CUCTEMaMMU;

Y3 npuMeHATb guddepeHLanbHoe NCUUCIEHME B PELLIEHUN 3aaY;
Y4 »cnosnb30BaTb MHCTPYMEHT UHTErPasibHOrO UCUUCIEHWS,

Y5 ncnonb3oBatb MeTOAbl peLleHns andhepeHUanibHbIX YPpaBHEHUIA B NPaKTUYECKMX
3agavax.

Tabnuua 1- MNMepeyeHb KOMNETEHLMIA, (POPMUPYEMBIX B MPOLLECCE OCBOEHWS AUCLUMANHDI C
yKasaHuem 3TanoBs ux (hopmMmnpoBaHus

No  3tanbl opMUPOBaHUS MepeyeHb KOMMETEHLWIA. MnaHypyemble ®opmbl
n/m  KOMMNETeHLMM B NpoLecce (KoL, KOHTpONMPYEMOiA pe3ynbTaTbl OCBOEHNA KOHTpONS,
OCBOEHMSA OUCLMMNHBLL.  KOMMETEeHUUM (UK e8 YacTn) ANCUMANNNHBI HanmeHoBaHue



(KOHTpONMpYyeMble
MOAY/N, pa3fesbl, TeMbI
OVCUMNAVHGI (pesy/bTaTbl
Mo paszenam))

1 Pasgen 1 3nemMeHTsbl

2

BbICLLIEV anre6pbl

Pa3gen 2. BekTopbl 1
aHa/MTNYecKas
reomMeTpums

/ v ee hopMyIMPOBKa)

OK 01. Bblbupartb crnocobbl
peLleHns 3aaa4
NPOogecCHOHaIbHOA
[eATeNnbHOCTH,
MPUMEHUTENBHO K
Pas3MYHbIM KOHTEKCTam
OK 02. OcyLecTenAatb
MOVCK, aHan3 1
VHTEpNpeTaLuno

MHopMaLmK, HeOBXOAMMON

L1191 BbINOMHEHNS 3aau
NPOogecCHoHaIbHOA
[eATeNlbHOCTH

OK 03. MNnaHupoBaTthb 1
peann3oBbIBaTb
cobCTBEHHOE
npogeccroHasibHoe U
JNYHOCTHOE PasBuTe
OK 04. PaboTatb B
KOJIIEKTVIBE 1 KOMaH/E,
a(pheKTMBHO
B3aMMO/ENCTBOBATL C
KONneramMu, pyKOBOLCTBOM,
KNMeHTaMu

OK 05. OcyLuecTBnarb
YCTHYIO ¥ MIUCbMEHHYHO
KOMMYHUKALMIO Ha
rocyapCTBEHHOM fi3blke C
Y4eTOM 0CO6EHHOCTEN
COLManbHOro 1
Ky/IbTYPHOrO KOHTEKCTa
OK 09. Mcnonb3oBathb
VH(OPMaLMOHHbIE
TEXHO/IOrN B
NpoeccroHabHOM
[eATeNlbHOCTH

OK 04. PaboTtatb B
KONNEKTMBE 1N KOMaHLE,
3pheKTMBHO
B3aMMO[ENCTBOBATL C
KoJleramm, pyKoBOACTBOM,
K/MeHTamm

OK 05. OcyLecTenatb
YCTHYO U NMUCbMEHHYHO
KOMMYHUKALIMIO Ha
rocyapCTBEHHOM $3bIKe C
Y4YeTOM 0COB6EHHOCTEN
COLMasbHOro 1
KYNbTYPHOr0 KOHTEKCTa
OK 09. Ncnonb3osatb
MNH(POPMaLIMOHHbIE
TEXHO/OrN B

31 noHATMe, NPUHLMNBI
paboTbl C  annaparom
BbICLLE anrebpbl

Y1 peLiaTb
BbICLLIEV airebpbl

3a/1aun

32 NOHATMS BEKTOPHOr0
annapara

Y2 pabortarth C
BEKTOPHbLIMM CUCTEMAaMMK;

OLIEHOYHbIX
CpeAcTB

BxopHoli

KOHTPO/Ib
(YCTHbIR
onpoc)

Tekywyi
KOHTPO/Ib MO

TeMe (TecT)

TekyLnii
KOHTPO/1b
(TecT)



3 Pasgen 3. OcHoBb!
AvddepeHLmansHOro
MCUUCNEHMA

4 Pasgen 4. OcHOBbI
WNHTErpasibHOro
NCYNCIEHMA

NpoeccroHabHOM
[esaTeNbHOCTU

OK 04. PaboTtarb B
KOJIIEKTVIBE 1 KOMaH/E,
a(pheKTMBHO
B3aMMO[ENCTBOBATL C
KONneramMu, PyKOBOLCTBOM,
KNMeHTaMK

OK 09. Mcnonb3oBatb
MH(OPMaLIMOHHbIE
TEXHO/MOrN B
NpoeccroHabHOM
[esaTeNbHOCTU

OK 10. MNonb3oBarbcs
npoeccroHabHOM
[OKyMeHTaupel Ha
rocyapCTBEHHOM U
MHOCTPaHHOM £i3bIKax

MK 2.3. Obecneumsatb coop
[aHHbIX 19 aHa/M3a
1CMO/Mb30BaHNA U
(PYHKLMOHMPOBaHWA
NPOrpaMMHO-TEXHUYECKUNX
CPEeACTB KOMIMbIOTEPHbIX
ceTel

MK 2.4.B3anMopeincTBoBath
CO crieypamcTamm
CMEXHOro npotuns npu
pa3paboTKe METOLO0B,
CPELCTB 1 TEXHO/OMUi
NMpUMeHeHUs 06BEKTOB
NpoeccroHabHOM
[eATeNbHOCTW.

OK 01. Bbl6upartb crnocobbl
peLLeHns 3aaa4
NpoeccroHanbHOM
[eATeNnbHOCTH,
NPUMEHNTENBHO K
Pa3/IMYHbIM KOHTEKCTaM
OK 02. OcyLuecTBnaTL
MOWCK, aHa/In3 U
VHTepnpeTauuo
MHopMaLn, HEOOXOAMMOA
[NA BbINOSHEHWS 33434
npogeccMoHaibHoOM
[eATeNbHOCTU

OK 03. MNnaHunpoBaTtb 1
peasin30BbIBaTh
CO6CTBEHHOE
NpogeccMoHaibHoE U
JNYHOCTHOE PasBuUTVie

OK 04. PaboTtatb B
KOJIIEKTVIBE 1 KOMaH/E,
a(pheKTMBHO
B3aMMOZENCTBOBATL C
KONnneramu, pyKoBOLCTBOM,

33 ocHoB Py6eXHbIl

vddepeHLmanibHOro KOHTPO/b

NCUNCIEHNS (KOHTpO/bHaA
paboTa)

Y3 npyMeHATb

AndepeHumaibHoe

NCUNCIIEHVE B PeLLIEHN

3afau

34 3HaHWe O0CHOB TekyLwyi

VHTErpasibHOro KOHTPO/1b

NCYNCEHNS (TecT)

Y4 ncnonb3oBaTb
WHCTPYMEHT
WHTErpaibHoro
UcUYMCNeHUs



5

6

KNMeHTaMu
OK 05. OcyLuecTBnaTb
YCTHYHO U NMUCbMEHHYHO
KOMMYHMKaLMIO Ha
rocyapCTBEHHOM 5i3blKe C
Y4eTOM 0CO6EHHOCTEN
COLMaNLHOrO 1
KY/IbTYPHOrO KOHTEKCTa
OK 09. Mcnonb3osatb
VH(OPMaLIOHHbIE
TEXHO/IOrMN B
NpoeccroHabHOM
[eATeNlbHOCTH

OK 10. MNonb3oBaTbea
NPOoecCHoHaIbHOA
[OKyMeHTaLpel Ha
rocyapCTBEHHOM U
MHOCTPaHHOM 5i3bIKax

MK 2.3. Obecneumsatb coop

[aHHbIX 119 aHanm3a
CMO/b30BaHNS U
(PYHKLMOHMPOBaHWA
MPOrpaMMHO-TEXHUYECKNX
CPeLCTB KOMIMbIOTEPHbIX
ceTei

MK 2.4.B3anmopeiicTBoBaTh

CO creumamcTamm
CMEXHOro npoguns npu
pa3paboTke MeTO/0B,
CPEACTB W TEXHOMO WA
NPYMEHeHNs 06LEKTOB
npoeccroHabHOM
[EeATeNbHOCTMW.

OK 04. PaboTtartb B
KO/IIEKTVIBE 1 KOMaH/E,
3(pheKTMBHO
B3aMMOJENCTBOBATL C
KoJileramm, pyKOBOACTBOM,
KNMeHTamm

OK 05. OcyLuecTBnaTb
YCTHYHO M NCbMEHHYHO
KOMMYHMKaLMIO Ha
rocyapCTBEHHOM 5i3blke C
YUYETOM 0COOGEHHOCTEN
COLManbHOro 1
Ky/IbTYPHOrO KOHTEKCTa
OK 09. Ucnonb3oBarb
VH(OPMaLIOHHbIE
TEXHOMOrN B
NpoeccroHabHOM
[EeATeNbHOCTY

Pasgen 5.
JndpepeHupanbHble
ypaBHeHUs

MpomexxyToyHas
arTectauus

35 noHATME W MeTofdbl
peLLeHNs
AvdhdepeHuManbHbIX
ypaBHEHMIA

Y5 1cnonb30Batb MeTofbl
peLueHns
AnthhepeHumanbHbIX

YPaBHEHWIA B

MNPaKTUYECKNX 3afavax

1.1.2. ®opMbl KOHTPO/S U OLEHKMN pe3ynbTaTOB OCBOEHMA

TekyLwyin
KOHTPO/b MO
TeMe (TecT)

3K3ameH



KOHTPO/Ib 1 OLEHKa pe3ynbTaTOB OCBOEHUS - 3TO BbISIBNIEHME, M3MEPEHME W OLeHMBaHMe
3HaHWIA 1 YMEeHWI (OPMUPYIOLLMXCS KOMMETEHUMIA B paMKax OCBOEHMSI AUCLMNAMHBLL. B
COOTBETCTBUM C Y4eOHbIM MaHOM M paboyeil NPOrpamMMoin AUCLMUMANHBI «DNEMEHTbI BbiCLUEN
mMaTemaTuKn» NpeaycMaTpuBaeTCs BXOAHONM, TeKyLMiA, PYBGEXHbIA W MTOrOBbIi KOHTPO/b
pe3ynbTaToB 0CBOEHUSA (MPOMEXYTOUHAs aTTecTauums B hopMe 3K3aMeHa).

1.2. MpumMepHble (TUNOBbIE) KOHTPO/IbHbIE 3aaHNA NN MHbIE MaTepuanbl, HE06X0ANMble
ANA OLUEHKWN 3HAHWIA, YMEHWIA, BNafeHnin (Mnu onbiTa A4eaTeNbHOCTHU), B NPOLECCE OCBOEHMS
ANCUUNINHBL (MOAYNS, MPAKTUKK), XapaKTepuU3yoLWwmx sTanbl GOpMUPOBaHNS
KOMMNETEeHLUMIA B NpoLiecce OCBOEHUS ANCLMUMNNHDbI

1.2.1. NMpumepHble (TUMNOBbIE) KOHTPO/IbHbIE 3alaHNA UNW UHble MaTepuanbl Ans
npoBefeHns BXoaHOro KoHTpons (OK 1-5)

BapnaHT 1

X+5

f(X)= 2
Al. Halignte o6nactb onpeaeneHns gyHKLMN: *) x 16

A2. HaiignTe 061acTb 3HAUeHUIA (hYHKLWM y =2- 5sinX

NXx® X
a)-—31---12;  6) cos(l- 4x)

A3. Haiignte npon3BOAHYO PYHKLMK: 3 2

A4. Halignte HavMeHbLUee 1 HanbobLLEEe 3HAYEHNS YHKLNN JMX)' = COS2X —€0S X

Ha OTpe3ke [ f
A5. Halitu |&HTerpanb|:

2xsin x +1

) dx
1 sin2x (MeTOZ, HeMoCpeACTBEHHOTO NHTErPUPOBaHMS).
-dx
2. 5X + 4 (noaBeaeHue nog 3Hak gndepeHymana NOCTOAHHOIO caraemoro u
MHOXUTeNSs).
M X

dx

3. CO0S X (noaBeaeHne nopA 3Hak anddepeHymana PyHKUNIA).
rx

dx

4. +VX (MeToA 3aMeHbl MEPEMEHHO).
J re2xdx
AG. NHTerpan paBeH::
g I r-2x 1r-2x+C
a) e~2x + C- 6) ¢ + C. B) 2 N 2
BapunaHT 2
X+5

Al. Haiignte 06nacTb onpeaeneHns Kaxkaon s gyHKLMN: F(x)= x2 36



A2. Haiigute obnactb 3Ha4yeHUn pyHkuumn y 3 2COS X.
3 2

a) —+—— 12; 6) cos(l- 4x)
A3. HalignTe Npon3BOAHYH (YHKLMN: 3 2 :

A4. Hangnte HavMeHbLee 1 HanbonbLuee 3HadeHns gpyHkumm f (x) =008 x +2 COSx

Ha OTpeske
A5. HaiiTn nHTerpanbl:

-I;'\dx

L +x% (MeToq, HenocpeLCTBEHHOTO UHTErPUPOBaHNSA).

A A

MHOXUTeNs).

f COs(Inx) dx
3. X (noggeseHne Nog 3HaK anddepeHumana hyHKLNIA).

(noaBepeHune nog 3Hak anddepeHymana NOCTOAHHOIO caraemoro u

4. X (MeToq 3aMeHbl MepPeMEHHOIR).

Aé\. ﬁ(HTerpan Ism 2xdx

--——10052x +C - , N iS'in2x+ C .
Q) 2 :6) - cos2x+C; B) 2 ‘1) Sin2x + C
CuncTtemMa ougHMBaHUS
Kaxpoe 3agaHuve: yactu | - 1 6ann;
WToro: 10 6annos.
OueHka:
«5» - 8- 10 6ann0B;
«4» -6 - 7 6annoB.;
«3» -4 - 5 6annos.;
«2» -3 6anna n MeHblle 3 6an10B

paBeH::

1.2.2. MpnMepHble (TUNOBbIE) KOHTPObHbIE 3afaHNs AN NPOBeAEHNS TEKYLLEro KOHTPONS
(OK 2, MK 1.1, MK 1.2, MK 1.8, MK 2.3)

BapuaHT 1

1. Harignute npousBogHyto yHkumn f (r=x7+1x4- 2x2+9.

1) 7x6+4x3- 4x+9; 2) 7X6+ x3- 4x;
3) T7x6+x3+4x+09; 4) TXT- X4- 4X2.

o o X
2. HarguTe 3HayeHne Npon3BOAHON (hYHKLUMK Y =1 BTOYke Xx0="°.

1) 1, 2) 0; 3) 0,5; 4) -1.
3. AN Kakoi (yHKLMKN HaligeHa nponsBogHas y' =4x3- x2.

4 3 3

1) y =12x2- 2x; 2) y =" -y 3) y =4x4- x3; 4)y =x4-y



4. HarianTe 3Ha4eHme yrnoBoro KoahuumneHTa KacaTe/ibHON, NPoBeAeHHON K rpadimky
pyHkumm f (X) = 9x —4x3 B TouKe ¢ abecumccon x0=1

1) -3; 2) 0 3) 3 4) 5.
5 Hangute f '(f),ecnm f (X)=x2esinx. 1) — 2; 2) 2f; 3) —=2f; 4) 0.

6. HanuwunTe ypaBHeHVe KacaTe/lbHON K rpauky yHKUMM g(X) = 3X2—2X B TOUKe
c abcumccom x0=—

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

7. HaifmTe CKOPOCTb 1 YCKOPEHUE TOUYKN B MOMEHT BpeMeHu t =2c., eCnn OHa ABWXKeTCA
NPSMOSIMHENHO Mo 3akoHy X(t) = 3t3—t +4 (koopanHaTa X(t) nmepseTcs meTpax).

v=14— v =35 v=39— v=3¥M
1) . E. 2 E. 3 €. )
a=35— a=35— a=36— a = 36—
C C c C
8. OnpefenuTe ToUKy MakcuMmyma yHkumm f (x) = 3+ 8x2—x4. =f '(x)

9. Mo rpaduKy NPon3BOLHON (YHKLUM

y =f '(X) yKaXnte KOM4eCcTBO NPOMEXYTKOB

ybbIBaHUSA yHKUUKN Yy =f (X).

10. HariguTe HanbosbLlee ¥ HaMMeHbLLee 3HaYeHNe yHKLNK
f (X)=x2¢(6—x) HanpomexyTke [—15].

11. HaingmTe Npon3BOAHYHO (YHKLUKN Y = IX—12I —€tg 2x.

BapuaHT 2.

1. Haingute npon3BogHyto PyHkumm f (x) = 3x9+ %x8+ x3-9.
1) 27x8+ x7+3x2; 2) 9x8+ 8x7+ 3x3; 3) 27x8+x7—3x2—9; 4)27x9+x8+ 3x3.

o o X
2. HainguTe 3HayeHve NPOU3BOLHON PYHKUMN Y = - B TOUKe Xn=3,
X

3 21 3 3
1 - 2) —; 3 -, 4 -
) . ) n ) 4 ) )
3. na Kakol (yHKLUMKN HalijeHa npou3BogHas Y' = 42x5—sinx
1) y =7x6+cosx; 2)y =6x7—sinx; 3)y =6Xx7—€0sX; 4)y =7x6+sinx

4. HailguTe 3HauYeHVe YrnoBoro KoagduumeHTa KacatesbHOM, NPOBEAEHHON K rpagimKy

dyHkumn y = 3x2+1 B TO4YKe c abcymccon x0=—1 1) -6; 2) 4,
3) 6 4) -5. 5. Hangute f '(0), ecnn f (X) = x2etgx. 1) 0;
2) -1; 3) f; 4)-2f. 6.Hanuwute ypaBHEHMe KacaTeNbHOW K rpamky QyHKUMM

f (X) =3x3—3x B TOuKe c abcuymuccoir x0=—2.

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



7. HailgnTte CKOpPOCTb M YCKOPEHME TOUKM B MOMEHT BpeMeHU t = 1ceK., eC/in OHa [BUXETCA
NPSMOSIMHENHO Mo 3akoHy X(t) = 3t3- 1+ 4 (koopauHata X(t) m3mepsieTcs B MeTpax).
v =8m/c v =12m/c v=6Mm/c v =8m/c

ya=18m/c2’ 2a=ismlc2;  3a=8mlc2; Na=41wlc2
8. Onpepgenute MUHUMYM (DyHKUMK f (X) = 3x4- 4x3+ 2
9. Mo rpagmky Npon3BoAHON hyHKUUKN y =f '(X)
yKaXute ANMHY NPOMEXYTKa BO3pacTaHus
GyHkummn y =f (x)

10. YKauTe HanbosbLuee N HauMeHbLUIee 3HayeHne yHkumn f (x) =X Ha JaHHOM
npomexyTtke [- 14].
11. Bbluncnute npomsBoAHYH (YHKUUKM g '(X), ecnnm g (X)= - cos3x + (4x + 5)6.

1.2.3. TlpumepHble (TUNOBbIE) KOHTPO/IbHbIE 3alaHUA UNN UHbIE MaTepuanbl Ans
npoeefeHus pybexHoro koHtpona (OK 1-5, OK 9-10, MK 2.3, 2.4)
BapnaHt 1
1. HaignTe TaHreHc yrna HaknoHa KacaTte/lbHOM, NPoBefeHHON K rpaduKy (hyHKLUN

y =-0,5x2B Touke x0=-3.

1) -1,5; 2) 3; 3) -3; 4) - 45.
2. PelunTe HepaBeHCTBO: X3- 5X2+4x >0.
1) [0; 1]U[4; +10); 2) (-10 ;0)U(1; 4);  3) (-10;0) U (4;+10) 4) (0; 1U(4; +10) .
3. Hanuwwnte ypaBHeHNe KacaTenbHOW K rpagnky @yHkuum f (x) =x3-1 B TOUKe C abcumuccoii
x0= 2.
1)y =-12x+17; 2) y =12x- 17; 3) y =19x- 38; 4) y =12x+32.
x2(X - 3)

4. PelLnTe HepaBeHCTBO <0 MeToAoM UHTepBasioB.

x-1

1) (-10;0Iun(1;31 2) [0;1)m[3;+10) 3) (L;3Juf{0fc 4) (1;3)u{0):
5. HailguTe cKOpOCTb M YCKOPEHMe TOYKM B MOMEHT BpeMeHM t = 1cek., eCciv OHa ABUXKeTCS
NPAMONMHENHO No 3aKoHY X(t) =5t+13-1 (KoopamHaTta X(t) u3MepsieTca B MeTpax).

v =8wm/c v=T7Tm/c v=>5m/c v=7m/c
1) a= 2 2) y 4 3) ; 4)

a=6m/c a=8w/cY a=8m/ch a=1lm/c2
6. OnpegennTe abcumMcchbl TOYEK, B KOTOPbIX YII0BON KOIPPULNEHT KacaTeNbHON K rpadinky
(yHKUMM y = 1- 2sinX paBeH 2.

1) x=—+2-—",ne Z;, 2)x=(-1K-— +-kK, ke Z, I)x=x2—+2— "eZ,;
4)x =1- 2 sin2.
7. PelunTe HepaBeHCTBO 7—ff ',(X)— F<0, rae f(x)=x3- 12x+09.

(x- 4)(x + 6) W
1) (-10;-6)n[-2;2]"(4;+10); 2) [-6;-2)u(2;4) 3) [-2;2]*[4;+10);  4) (-6;-2]"[2;4).
8. Bbluncante ¢ NOMOLLbIO POPMYN NPUOAMKEHHbIE 3HAYEHWS BbIPXKEHNIA:
a) (1,001)-70; 6) V098.

BapunaHT2.

1. HalignTte TaHreHc yrna Hak/noHa KacaTe/lbHOM, NPOoBeLeHHON K rpaduKy (hyHKLUM
y =3x2+1 BTO4Yke x0=-1.

1) -6; 2) 4 3) 6 4) -5.



2. PelwunTe HepaBeHCTBO: x4—5x2+4>0.
D(2HYUL2) 2).[24U[L2] 3).(=2-HU(2) 4).(—H02)U(LDU(2;+»)
3. HanuwunTe ypaBHeHMNEe KacaTeNlbHOW K rpamky QyHKUMmM y =X3—3X
B TOYKe C abcunccon x0= -2,
1)y=-9x—6. 2)y =3x—6. 3).y =9x+16. 4).y =9x—6.
4. PelunTe HepaBeHCTBO l-TX----r <0 MeToaoM MHTEepBanos.
X2(x +3)
D32 UML) 2).(—>3)U [L+») 3).(—:3)U (Li+») 4).(—>;3)U(%1]
5. HaiiinuTe cKOpOCTb 1 YCKOPEHWe TOUYKN B MOMEHT BpeMeHM t = 1 ceK., ecnu oHa ABUXKETCA
NPSMOSIMHENHO Mo 3akoHy  x”) = 3t3—t + 4 (koopauHata X(t) M3mepsieTca B MeTpax).
v =8m/c vV =12wm/c vV =6Mm/C v =8m/c

)'a =18m/c2 )- a=18m/c2’ 3): a=8m/c2 )'a =17m/c2’
6. OnpegennTe abCcuMCChbl TOYEK, B KOTOPbIX YII0BON KOIPPULNEHT KacaTeNlbHON K rpadinky
(yHKUMM y =2sinX +1 paBeH 2.

1)..x:(—1)K+IéI+nK,K eZ. 2)..x=if3+2nK,KeZ. 3).X:(—1)Kf6+I'IK,KeZ. 4).x:f2+2nK,KeZ.

7. PelwunTte HepaBeHCTBO ——X)(2+X) >°, rae f (x) = 2x3+ 3x2.
f'(x)
D2V () 2).(—>:21U U [45+») 3).(—=2U[54] 4.[=2-)U (4]
8. BbluncanTe ¢ NOMOLLbIO POPMYN NPUOAVKEHHbIE 3HAYEHWS BbIPXKEHNIA:
a)\J11,02. 6).(°,98)44.

BapunaHT 3
1
1. MHOXecTBO NepBOO6Pa3HbIX PYHKLUMM nMeeT BUA...
Vbhx —2
1 O
-n/5x 2 +C; 6) 2n15x—=2+C; B) -n/5x—=2+C; 1) n/5x—=2+C.
a).5 5
2. MHOXecTBO NepBoo6pasHbIX PYHKUUN XInX MMeeT BUA,...
2 X | |
a) — (Inx—1)+C; 6) “ nXx +C; B) x2Inx— +Cm
) — ( ) ) ) ST
NN x (Inx —1)+ C .
Vinx —3
3. MHOXecTBO nNepBo06pasHbIX yHKLUNMN ------------- NnMeeT BUL .
X
2 ke 2 2
a) —X(Inx —3)3+C; 6) - +C B) | +C,;
! AN

) ’ ) V(Inx —3)3 " 3V(Inx —3)3
Nw (Inx—=33+C.
4. BblUnNCNnTb NHTErpasbl:

a)fsin x + 2dx; 6) f(1—In x)2dx; B) ffc” x) -dx;
n sin x 1 2



2 X f 4 sinVx i X2
ry J dx; o I —/=-dx; e) 13xe dx.

04/(4x2+ 1) 0 VvX 0

2
5. Mnowaab ¢purypbl, 06pa3oBaHHOM KPMBOA y = - X+ 2, npambiMu: y = 1,

X = 0 onpepgensercs UHTerpasoMm:

1 1
a) | @—x )dx; 6) | 1—x )dx; B) | @—x )dXx; | @—x )dx.

0 0 0 0

BapuaHT 4

1 MHOXeCTBO NepBo06pPasHbIX PYHKLUN X ZEXS nMeeT BUA,...
ale +C; 6) e + C ) x3ex + C ; r~e +C.

X+ 2
2. MHOXecTBO NepB006pPa3HbIX PYHKLNM 4 NnvMeeT BU L.
X

a x+6Inx-4+C,; 6)x-2Injx-4A+C; B) x+4In|x-4 +C
N x+2Iinjx—4|+ C .
3. MHOXecTBO nepBoo6pasHbiX PyHKUNMM Xx2COS(2x3+ 8) nmeeTBU L.

1 1. : :
a) 3—sin(2x +8)+C 6)6—5|n(2x +8)+C; B) sin(2x +8)+ C;

r) isin(2x +8)+C .

4. BblUNCNNTbL NHTErpasbl:

®  cosx 4
a) | dx; 6) | arctgyfxdx; B) J2(e

- n/sin2x 3

2

2 X dx dx: 1 dx
r I ) o) | . &) YireEx? -

—_ — I+X
Yox2 ) Lylx —x —1
2
5. Mnowaab urypbl, 06pa3oBaHHON KpMBON y = X + 1, npAMbiMn: y =2, X = —1

onpesenseTcs UHTErpaaoM:

0 0 2
a) J(1- x‘ZZ)dx; 6) J(x2- 1)dx; B) J(2- x2)dx; r) J(x2+1)dx.

-1 1 0 -1

BapnaHTt 5



1. MHOXeCTBO NepBo06pasHbIX PYHKLUN 27 nMeeT BUA.
e
ex—b . en , 1 . ex
a) — In +C; 6)arcsin— +C; B) Int +¥r2x—5 + C «r) -arcsin—
ag 10 ex+5 ;) S S5

X
2. MHO)XeCTBO NepBo06pasHbIX DYHKLUN 8+ 4 nveeT BUJ.
X

1 X4 1 x4 A 1 X 4 1 x4 N
a) -arctg— +C ; 6) -arctg— +C ;B) -arctg— + C er) - arctg— +C .

e2rx + 3
3. MHOXecTBO NepBo06pasHbIX PYyHKLUN NnMeeT BUL.

a) 2e2™ + 6y[x + C ;6) e2® + 3y[x + C ;B) e2™ + 64/x + C ;1) 2e2x + 3n/x + C .
4. BblUNCNnTb NHTErpasbl:

n
2 COSX q 1 4 d )_r2 2d
_ -dx; — 4+ X; B) j 2x dx;
2) 0h+ sin” x 0) Yy XVXy 1
f
3 1 X r2
r j ltgdx —ctg . dx; e) jx4lnxdx.
mb"l —x4

5. Mnowaab durypbl, 06paszoBaHHOM KpuBoi y = x 3+ 0,5, npambimu: y = 1,5,

X = 0 onpepgensieTcs MHTerpaiom
15

j (x3—1)dx;6) j (1—x3)iix; B) j (1,5—x3)dx; 1) j(x3+0,5)d*.

0 0 0
KpuTepumn oLeHMBaHUA KOHTPONbHON paboThl

Konunyectso npaBWU/IbHO BbIMO/THEHHbIX

3aflaHuni Ouenka
85-100% «5» - OT/INYHO
60-84% «4» - XopoLuo
40-59% «3» - Y[10B/IETBOPUTESIBHO
0-39% «2» - HEY[,0B/IETBOPUTE/IBHO

1.2.4. TeopeTnyeckue Bonpochl AnA NOBTOPEHNA Kypca U NOATOTOBKN K 3K3aMeEHY

1 Onpegenutenn 2 n 3 nopsgka. Cnocobbl BbIYNCIEHNS.
CsoiicTBa onpegenuTenei.

MoHsATHe maTpuy. Buabl matpuy,. JencTBus Haf MaTpuLamm.
Ob6paTHasa martpuua.

PeweHune cuctem metogom Kpamepa.

PeweHune cuctem metogom [aycca.

PelleHne cuctem MaTpuyHbIM METOLOM.

Nogkcwd



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
5L

MoHATMe BekTopa (ONpefeneHne BeKTOpa, [AMHA BEKTOPa, KOM/IMHeapHble

KOMM/aHapHble BEKTOPA, paBHble BEKTOPA).

[lecTBuNA Haf, BEKTOpamMu B KoopAauHaTax (KOOpAuHaTbl BEKTOPA, CH0XEHWe BEKTOPOB,

AJINHA BEKTOPa, PacCTOsAHME MeX Y TOYKaMU1, KOOPAMHATbI CepefiMHbl OTPE3Ka).
CkanspHoe npov3sefeHne BeKTOPOB. [Npr3HaK nepneHanKynsapHOCTU BEKTOPOB.
BekTopHOe npon3BefeHVe BEKTOPOB.

CMeLLaHHOe Npon3BefeHVe BEKTOPOB. Mpu3HaK KOMMNIaHapHOCTN BEKTOPOB.
Cnocobbl 3agaHns NPSAMOiA Ha NIOCKOCTW.

Cnocobbl 3a4aHNs NNOCKOCTH.

BbluncneHmne yrna mexay npsmbiMu. PaccTosiHMe OT TOYKM 40 NPSIMOIA.
OnpeaeneHune yHKUMK. Cnocobbl 3agaHns QyHKUmMn. CBONCTBA PYHKLWIA.
AnemeHTapHble PYHKUMKN (Y=ax+b, y=x2, y=x3, y=1/x3, y=1/x4, y=ax, y=logax).
AnemeHTapHble PYyHKUUKM (Y=SinXx, y=cosX, y=tgx, y=ctgx).

OnpepeneHune npegena QyHKUUN.

Teopembl 0 Npegenax QyHKUWIA.

3ameyvatenbHble npeaensbl.

CpaBHeHVe 6ECKOHEYHO ManbIX (YHKLWIA.

HenpepbliBHble PyHKUMKU. Knaccudukaums paspbiBoB.

MponssogHas PyHKUMWU. TeoMeTPUYECKUA CMbICH.

Mpasuna guphepeHuMpoBaHuns.

Mpon3BOAHbIE CIOXHOW, 06paTHOW PYHKLMW.

BbiBog npousBofHbix y=logax, y=Inx, y=tgx, y=ctgx.

AundpepeHuman QyHKUMN.

Mpasuno JlonuTtana n NpUMeHeHWE ero K HaXoXAeHUI0 npegena QyHKUmK.
Bo3pacTtaHue n yobiBaHUE (DYHKLMN.

Hanbonbliee 1 HaMMeHbLLee 3HaYeHNe PYHKLUN.

HanpaBneHve BbINYKIOCTW, TOUKMN Nepernba QyHKLUUN.

AcCUMNTOTbI (DYHKLNK,

MocTpoeHue rpamka QyHKLUUN.

CxeMa uccnefoBaHme QyHKUUN.

MoHsTMe NnepBoobpasHO PyHKUUN. HeonpeaeneHHbIi MHTerpan.

CBoiicTBa HeonpeaeneHHOro NHTerpana.

Tabnmua 0OCHOBHbIX UHTErpasos.

MeToabl MHTErpMpOBaHNA (3aMeHa NepeMeHHbIX).

MeToabl MHTErpMPOBaHNA (MHTEFPUPOBAHME MO YaCTAM).

OnpegfeneHune onpegeneHHoOro uHTerpana. MNMoHATMe KPUBOIMHENHON Tpanewumu.
dopmyna HetoToHa-J1elibHMLa.

OCHOBHbIe CBOICTBa OMNpeLesIeHHOro NHTerpana.

MpunoxeHue onpeseneHHOro nHTerpana (Naowaas niIockon urypsl).
MpunoxeHune onpeaeneHHOro nHTerpana (06bem Tena BpaLLeHns)
AungpepeHunansHble ypaBHeHns 1-ro nopagka (4Y-1).

[AY-1c pasgenaownMmmca  nepemMeHHbIMN.

NnHelinble AY-1. MeTtog bepHynnu

JlnHenHble AY-1. MeTog Bapuauum NOCTOAHHOMN.

OpHopoaHble anghepeHLManbHble ypaBHEHNS 2-T0 MOpsaKa.

HeogHopoaHble AnddepeHUnanbHble ypaBHEHUS 2-T0 MOpsiaKa CO CheLunanbHON npaBoi

4acCTbHO.



MpunoxeHwue 2
K paboueii nporpamme
AUCUMNNNHBI AnemeHTbI
BbICLLIE/ MaTEMATUKM

MeToanyeckune peEKOMeEHAaL N N YKa3aHUA

N3yyeHrne Kypca OfieMeHTbl BbICLUE MaTeMaTUKM HauyMHaeTCs C pasgena ONeMeHThbl
BbICLUEN anrebpbl. 3TOT Kypc 3HAKOMUT O0O6yvarolMXcs C MaTeMaTU4YecKMM annapartom,
KOTOpbIA LUMPOKO MCNOMb3yeTca B NOCNeAylLMUX pasfenax Kypcax. B pasgene 3nemeHTbl
BbICLLEN anrebpbl 06yuvatoLmMecs AO/MKHbI OBNageTb METOAOM KOOPAWMHAT Ha MIOCKOCTM U B
NPOCTPaHCTBE, MPOYHO YCBOMTb 3/1EMEHTbl BEKTOPHOW anrebpbl, OBNafeTb BeCbMa BaXXHbIM
MOHSATUEM YPABHEHUS NIMHUKU, WU3YYUTb METOAaMW aHaNUTMYECKOW TFeoMeTpuMu npocTeimne
NIMHMKN Ha NNOCKOCTM M NPOCTeNLe NOBEPXHOCTU B MPOCTPaHCTBe. Pasfen O/1eMeHTbl BbICLLEN
anrebpbl NPOCT W CNOXEH OJHOBPEMEHHO. Waenm aHanuTMYecKOW TreoMeTpumn, MeTOAbI,
reoMeTpuyeckme o6pasbl, UW3yyaeMble €K, HEeCpaBHEHHO Mpole wuaen U MeToAoB
AnhdepeHUNanbHOro U MHTErpasbHOro nucymcneHns. CnoXKHoOCTb Kypca COCTOUT B TOM, YTO B
HeM [aeTCcs MHOrO HOBbIX MOHSATWIA, BBOAUTCA 60/bLIOE YMCNO (HOPMY/, YpaBHEHUI, KOTOpble
06yvaloLWniica AO/MKEH MOHMMaTb, MOMHWUTbL W YMeTb MNPUMEHATb K pelieHnto 3agad. Kak
CNpaBUTLCA C 3TOW TPYAHOCTHIO? Kak A06UTLCA NMPOYHbLIX 3HaHWA? Kak 3anOMHUTb U MOHATb
60/bLIOE KONMYECTBO HOBOr0 MaTepuana, C KOTOPbIM 3HAKOMMUTCS 00ydatoLMiACcs Ha NEKUMSX,
NPaKTUYECKNX 3aHATUSAX M B MPOLLECCE CaMOCTOSATENIbHOIO U3yYeHns Kypca?

HeckonbkO  COBETOB,  KOTOpble JaeM  obyuvalwollemycs, ABMAKTCA  40BOJIbHO
TpvBuanbHbiMKM.  OfHAKO ONbIT paboTbl  CBMAETENLCTBYET, 4TO ob6y4arouwmecs, He
npeHebperawowmMe HalwWMMU coBeTaMW, B OONbLUMHCTBE C/y4vyaeB CrpaBisAlOTCA CO BCEMMU
TpyAaHoCTAMU. B cucteme o6pa3oBaHMs Yy4ebHbIA MPOLECC, KaK W3BECTHO, COCTOMT U3 [ABYX
3BEHbEB: 3aHATMI B KOHTaKTe C NpenojaBaTenem M CaMOCTOSTENIbHON pPaboTbl BHE MHCTUTYTA.
Ha nekymsax v npakTUYeCKNX 3aHATUAX NpenojaBaTte/lb 3HaKOMUT 06y4atoLwerocs ¢ 0CHOBHbIMM
NMOHATUAMU Kypca, Pa3bACHAET COAepXXaHMe M [0Ka3aTeNbCTBO Hamboee CMOXHbIX Teopem,
YUUT NPUMEHATb TEOPETUYECKUIA MaTepuasn K pelleHunto 3adad. 3ajadva oby4atollerocs coctouT
B TOM, 4TOObl MOMYYUTb Ha NEKUMSAX M NPAKTUYECKUX 3aHATUSX KaK MOXHO 60/bLue 3HaHWIA.
Obyuvatowemycs Heob6XOAUMO HayuyuTbCA CaywaTb NeKkuMn no maTtemaTuke, [A06MBasiCb
MaKCMMa/bHOr0 MOHUMAaHUA WK3/1araeMoro JIEKUMOHHOro Martepuana. XOpowo MoHATas W



3anucaHHas feKUMsa COKpaTUT BpeMsi, KOTOpOe 3aTpaTuUT obydarolmiics Ha pas3bop n yCBOeHue
marepuana.

OOyuaroLminca fOMKEH U3YyUnTb MaTepuas, 3anOMHUTb ero, HayuyuTbCsA JIErKO peLlaTtb
HEC/NIOXHbIe 3afayn, a CnpaBUTbCA C 3afayvaMu CPeAHEein W MOBbILEHHOW TPYAHOCTU MOXHO
TONbKO MpW YCNoBUW, ecnv obyuvarowminca ByfeT cucteMaTuyeckn paboTaTb Haf KypcoMm, He
3anyckas ero.

O6unue opMyn B Kypce 3acTaBnsieT BCMAaTpMBaTbCH B WX BHYTPEHHeEE COAepXXaHue,
3anoMuHaTb UX N0 BHYTPeHHEMY CMbic/ly. He06X0AMMO NOMHUTL, YTO U3YYeHWNe TeOpUn Hesb3s
OTpbIBaTb OT NPaKTUKW, OT pelleHns 3afady. AKTUBHOE YCBOEHME MaTeMaTU4ecKoro marepuana
MPOUCXOAUT MOYTU UCKIOUYUTENbHO MpWU  peweHMn 3agad. [popaboTaB TOT WM WHOM
TeopeTMYecKuid pasgen, obyyvaroLniics LOMKEH 3aKPeNUTb ero, peLlnB yKasaHHble No LaHHOMY
pasgeny 3agaun. M3yyatb Teoputo, He MOAKPENnss ee nNpumepaMy U 3afadaMu, paBHO, Kak K
pewaTb 3agayn, He 03HaKOMUBLUMCHL MpefABapuTe/IbHO C TEOPETUYECKUM MaTepuaioM, BecbMa
HeappekTMBHO. Takas MpakTWKa 4acTo MPUBOAMT O6ydvaloLlerocs K HeyfayaM Ha 3aveTax u
ak3ameHax. CyLleCTBEHHYIO TPYLHOCTb pasfena dneMeHTbl BbICLLE anrebpbl COCTaBAAET TeMa
BEKTOPHOW anrebpbl, A0BOMbHO abCTpakTHas Mo COAepXXaHWt, MO3TOMYy 3TOT maTepuan He-
KOTopble 06yvarolmecs ycsamsatoT € 60/bIMM TPyA0M. ABGCTPaKTHO camO MOHATWE BEKTOPA,
BBOAMMbIE Onepauuy Haj BeKTOpamu, BbIBOL CBOWCTB 3TWUX ornepauuit. Mexay Tem annapat
BEKTOPHOV anrebpbl LUMPOKO WCMNO/b3yeTca B MaTemMaTuKe, MO3ITOMY, HE YCBOMB OCHOBHbIX
MOHATWIN BEKTOPHOI anrebpbl, HeNb3s NepexoinTb K U3YUYeHUIO AanbHelilero matepuana.

HakoHel, ele ofHa TPYAHOCTb 3TOr0 pasfgena COCTOMT B TOM, UYTO OH HacblLleH
OONbLUIMM KONMYeCTBOM 3afady. UTo6bl chaThb 3a4eT Mo MaTemMaTuke, 00y4yaroLMACA LO/MKEH B
o6LLeli CMOXHOCTM pewnTb 60Nnblioe  KOAMYecTBO. [103TOMy camocTosiTeNbHas paboTa
06yyaroLLerocs Haf, Kypcom A0/DKHA Ha TPU YeTBepTU COCTOSATb W3 pelleHus 3ajay W ilb Ha
YeTBepPTb 3aK/UaTbCA B MPOPaboTKe TEOPETUYECKOTO MaTepuana.

MeToAMKa U3yUYeHUs Kypca 3/1IeMeHTbI BbICLUEN MaTeMaTuke

PaboTa obyuvatowerocs Haf yyebHbIM MaTepuasioM COCTOUT U3 CNeaytowmx 3/1eMeHTOB:
yTeHVe y4ebOHMKOB, peLleHune 3adad, BbIMO/IHEHWE KOHTPO/IbHbIX 3afjaHui, CnyliaHne nekuui un
y4yacTve B NPaKTUYeCKMX 3aHATUSAX BO BPEMS CEMeCTpa, cfayva 3a4eToB M 3K3ameHOB. OCHOBHOWA
(hopmoit 06yueHUs sABNSETCA camocTosTeNnbHas paboTa Hag yvebHbIM MaTepuaniom. Kypc
ONeMeHTbl BbICLIEA MaTeMaTUKU TPYLOEMKMWIA; ero MOXHO YCMEeLHO OCBOMTb TOMbKO Npu
CUCTEMATNYECKOW 1 HaNPSXKEHHOM CaMOCTOATe/IbHOM paboTe.

UTeHune yyebHUKa

Untas yyebHUK, cnefyeT MepexofuTb K HOBOMY MaTtepuany fvlib Mocfie YCBOEHWUS
npegblaywiero. Bce BbIKNaAKM M BbIYUCIEHUSA, KaK UM COOTBETCTBYIOLLME YEPTEXU Y4eOHUKa,
HeobX04MMO BbINOMHATL Ha Gymare. OCHOBHOe BHMMaHMWe crefyeT obpallaTb Ha onpeaeneHus
OCHOBHbIX NMOHATUIA Kypca.

CnepyeT MOMHUTb, YTO Kax[as Teopema COCTOUT M3 YCMOBUIA WU yTBepxAeHus. Bce
YCNOBUSA [0/MKHbI 0653aTe/IbHO MCMOMb30BaTbCA B [0KAa3aTe/IbCTBe TEOPeMbl, MO3TOMY HY>XKHO
OTYET/IMBO MPEeACTaB/ATb, B KaKOM MecTe [O0Ka3aTe/lbCTBa MCMO/b30BAHO KaXJoe YCNoBue
TEOpeMmbI.

UTeHune yyebHMKa MOMIE3HO CONPOBOXAATb COCTaB/MIEHNEM KOHCMEKTa, 3arnnucu B KOTOPOM
[O/DKHBbI  OblTb  PAcnosfioXXeHbl B CTPoOroMm nopsgke. OCHOBHble (hOpMy/bl  LiefiecoobpasHo
06BOAUTL paMKOW. Ha nonsx KOHCMeKTa crefyeT OTMeyaTb BOMPOCHI, BblAeNEHHblE A1
NMUCbMEHHOW WM YCTHOM KOHCY/IbTauuy ¢ NpenojaBaTeneM.

OnbIT NoKasbiBaeT, YTO 0Oy4YaloLMMCA MNOME3HO OCHOBHbIE (POPMY/bl BbiMUCAaTb Ha
OTAENbHBIA INCT, YTO He TONbKO MOMOXET 3aNOMHUTb WX, HO U OYAeT CNYXWUTb MOCTOSAHHbIM
CMPaBOYHUKOM.

PeweHwne 3agay

JTOT pasgen paboTbl HAA0 HauMHaTb C pasbopa 3afay, pPelleHHbIX B YH4eOHMKE, 1 TONbKO
TOrAa nepexouTb K CamOoCTOATENIbHOMY peLleHuto 3afaHHbIX. [101e3H0 40 Hayana BblYMCNeHNIA
HaMeTWUTb M/aH pelleHns 3ajaumn. PelleHne 3aaay onpeaeneHHoOro Tmna AOMKHO NPOAOMHKUTLCS



[0 NMpUoBpeTeHNs NPOYHbIX HaBbIKOB B UX pelleHun. Bce pelueHve 3afayun cnepyet nojpo6bHo
3anucblBaTb B CMeuManbHOW TeTpafu; BblYUCMEHWUS LOMKHbI ObiTb PacrofioeHbl B CTPOrom
nopsgke, npuyemM peKOMeHAyeTcAa OTAeNsTb BCMNOMOrarte/lbHble BbIYUC/IEHUSA OT OCHOBHbIX.
UepTeXXy MOXHO BbIMOMHATL OT PYKW, HO aKKypaTtHO. Ecnu uyepteX [oO/iXeH ObiTb
BOCMpOM3BeeH 0C060 TLATe/NIbHO, Hanpumep, MNpu rpauUyeckoi MPOBEpPKe pPeLLUeHUs, TO
cneayeT nofb30BaTbCA COOTBETCTBYHOLMMN MHCTPYMEHTaMU. B NPOMEXYTOUHbLIX BblYMCNEHUAX
He cnefyeT BBOAUTb MPUOGIMXKEHHbIE 3HAYEHWS KOPHei, uncna n u T.N. MonyyeHHble OTBETHI
Heo6Xxo4MMO MpPOBepuUTL Crnocobamu, BblTEKAKOWMUMKU U3 CyllecTBa 3afayu. Hanpumep, ecnu
pellanacb 3afaya C (PM3NYECKMM WM FeOMETPUYECKUM COZEepXKaHuem, TO MOMe3Ho, npexnie
BCEro, MPOBepUTL Pa3MePHOCTL pe3ysibTaTa OTBeTa.

KoHcynbTauum

Ecnn npu yTeHUn yyeBHMKa BO3HWMKAKOT HEACHOCTW, KOTOpPble He YAaeTcs paspelunTb
CaMOoCTOATE/IbHO, CnefyeT 00paTUTbCA K Npenojasatenito An8 MNONyYeHUs MUCbMEHHOW Wunu
YCTHOW KOHCynbTauun. HeobxoaMmMo TOYHO yKas3aTb, B YeM COCTOUT 3aTpyAHEHWe, Mpuyem B
3anpoce [JO/MKeH ObITb YyKasaH Yy4yebHUK, TO4 €ro u3gaHuWs, CTpaHuua, Ha KOTOpPOM
paccMaTpuBaeTCA HEMOHATHLIN Bonpoc. Ecnu 3aTpyAHEHUS BO3HWUKHYT NPU peLleHnn 3atad, To
cnefyeT yKasaTb, B YeM OHUW COCTOAT, Y NPUBECTU NpeanonaraeMblii NiaaH peLLueHns.

KoHcynbTauuu nepes ak3aMeHoOM

OHM HOCAT NPenMyLLLeCTBEHHO 0630PHbIA XapaKTep M He 0XBATbIBAKT COAEpPXXaHUs BCEro
Kypca, UX Uenb - paclumMpuTb KPYro3op 06y4atOLLerocs W 3akpenuTb 3HaHUA, NpuobpeTeHHble
CaMOCTOATE/bHO.

3ayeT N 3K3ameH

3ayeTbl M 3K3aMeHbl CAAtOTCA YCTHO. OK3aMeHy O06bl4HO MpepLlecTsyeT 3ayeT. [pu
HOPMa/bHbIX TeMNax paboTbl 06yYaroLLNeCH LOMXKHbI CAaBaTb 3a4E€Thl NMOC/E KaXA0ro CeMecTpa.
Ha 3ayeTe M 3k3amMeHe He06XOAMMO MOKasaTb TBEPAOE 3HaHWe onpegeneHuin, Gopmyn,
(hopMyNIMPOBOK 1 [0KA3aTeNbCTB TEOPEM, & TAKXKE YMEHWe peLlaTh 3a4auu.

[MoaroToBKa K 3K3aMeHy

[ns noarotoBKM K 3K3aMeHy Heo6XxoAuMo npopaboTatb BCE BOMPOCHI NIEKLMOHHOIO
Kypca. [lpu 3ToM onpegeneHns un QOPMYNUPOBKA TeOpeM Heob6XoAMMO TuiaTeNbHO
npoAyMbiBaTb W 3anomumHatb. pu [0OKas3aTeNbCTBE TEOPEM HAA0 YETKO MNOHWMMaTb, OTKy[a
cnefyet TOT WM UHOWN BbIBOA. M3y4yaeMblli TeOPETUYECKUI MaTepuan >KenaTeibHO cpasy e
MOAKPennATL peLleHVeM MPUMEepOB, Pa3obpaHHbIX Ha NeKUMM UM B y4YebHMKe, a TaKxe B
PEKOMEHA0BaHHOM nuTepatype. [pyv M3yyeHUWM NEKLMOHHOIO MaTepuana Mo KOHCMEeKTY
XenartesnbHO ero AOMOJSIHATb aHaNorMyHbIM MaTepuanoMm u3 y4yebHWKOB. TpyLHble MecTa Hafo
nonpo6osatb pa3obpartb  CaMOCTOATE/IbBHO W TO/MbKO MOTOM  KOHCY/bTUPOBATHCA Y
npenogasarens. B npouecce n3yyeHWs crnefyeT UCMNO/b30BaTb MEXAHWYECKYHD NamATb, a AnA
3TOr0 XXenatenbHoO Aenatb Ha YEPHOBUKE YepTEXHU, 3anncbiBaTb A0Ka3aTenbCTBa TeopeM. Bpewms,
OTBEAleHHOE Ha MNOArOTOBKY K 3K3aMeHy, Heob6XOoAMMO pacnpefenuTb Tak, 4ToObl 6Oblna
BO3MOXXHOCTb €Lle pa3 BHMMaTe/bHO NOBTOPUTL BECb MaTepua.

Bonpockl and camonpoBepku

[Mocne mM3y4yeHMA TeOpeTUYECKOro mMarepuana W pelleHus 3agady cnefyeT OTBETUTbL Ha
BOMPOCLI A1 CaMOMNPOBEPKMW, NPUBEAEHHble B nporpamMme. ECiM BO3HWKHYT COMHEHWUs B
npaBunIbHOCTN OTBETOB, UX MOXHO pPa3peLlnTb NyTeM KOHCYNbTaLuKn y CBOEro npenogasartens.

PekoMeHAaLMy No NPoBeAeHNI0 YHEOHbIX 3aHATUIA € 06YyYatoWMMINCA C MPUMEHEHNEM
3N1eKTPOHHOT0 06YYEHNS U ANCTAHLMOHHbIX 06pa30BaTeNbHbIX TEXHOMOM N

[ns npoBefeHMs KOHTAKTHOM paboTbl obyuawowmxcsd ¢ npenogasatenem AHMOO
«KKY» € npuMeHeHMeMm 3M1IeKTPOHHOro O0O0Yy4YeHUs M AUCTaHLMOHHBLIX 06pa3oBaTesibHbIX
TEXHONMOTNA  onpeAeneH  Habop  3MEKTPOHHLIX  PecypcoB W MPWIOXEHWA,  KOTOpble
PEKOMEHAYIOTCA K UCMO/Mb30BaHWIO B 06pa3oBaTenibHOM npouecce. O6pa3oBaTe/ibHbIN npoLecc



OCYLLECTB/SAETCH B COOTBETCTBMM C pacrnucaHuWem Y4eOHbIX 3aHATWIA, pa3MeLeHHbIM Ha
ouumanbHOM cailTe Konniemxa.

OpraHu3sauus obpa3oBaTe/lbHOr0 npoLecca OCYLLECTBAETCA Yepe3 NMNYHbIA KabUHET Ha
omumanbHoM  cainTe  Konnempka.  lNpenogaBatenb B 3NEKTPOHHOM — XXypHane  Ans
COOTBETCTBYHOLLEN Y4eOHOW rpynnbl yKasblBaeT Temy 3aHATMSA. [pukpennset YyyebHble
martepuanbl, 3aaHnsA WM CCbIIKA Ha 3/IEKTPOHHbIE Pecypcbl, Heo6XoAMMble [15 OCBOEHUA
TeMbl, BbINO/IHEHUA LOMALUHUX 3afaHWA.

ANropuT™M AUCTaHUMOHHOIO B3aUMOLENCTBUS:

11 [Ana obecneyeHns [UCTaHUMOHHOW CBA3M C OO6yvalWMMUCA MpenogaBaTenb
B3aUMOAENCTBYIOT C Ob6yyvaloWwmnMmucs rpynn B 3MeKTPOHHOM nnatgopme Cdepym, 160
MoCpeacTBOM KOpPNopaTUBHOM 3N1eKTPOHHOM noyTbl (aomeH @kiu39.ru/ @kku39.ru).

12. B cdopmupoBaHHbIX rpynnax o6ydawowmxcad Ha nnatgpopmax (CM. Bbile)
npenogasaTeNlb AOBOAUT 40 00y4atoLMXCA UHPOPMALUIO:

-06 anroputme pasmMeLleHus UHgopMauum 06 y4yebHbIX MaTepuanax W 3afaHuAaX Ha
3MIEKTPOHHBIX pecypcax Komnnemxa.

- WHAVBUAYaNbHBIA rpapnK KOHCY/NbTUPOBaHWUA 06yuvatowmxcs, B T.4. AWUCTaHLMOHHOM
(hopmare.

1.3. Ob6yuarolymecs BbIMOMHAKT 3aAaHWe, B COOTBETCTBUM C pacnucaHueM YyebHbIX
3aHATMIA B hopmate O v npefocTaBnAOT UX B 31EKTPOHHOM JOpMe Ha 3/1EKTPOHHbINA pecypc.

1.4. OcyluecTBNeHNe MOHUTOPWUHIA BbIMOIHEHNA Y4ebHOro njaHa W MnoceLlaeMocTu
3aHATUIA NPOUCXOANT eXeAHEBHO MpenofaBaTefieM Yepes 3/1eKTPOHHbIE Pecypebl.
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