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Choucox AOKYMEHTOB U MaT€pua’jioB

1. TlepeyeHb IUTAHUPYEMBIX PE3YJITATOB OOYYCHHUS TO JAUCHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMU  Pe3yJIbTaTaMU OCBOCHHUSI 00pa30BaTeIbHON MPOTrPaMMbI

2. Llenb 1 MECTO TUCITUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHOM MPOrpaMMBbl

3. Conepxanue paboueil mporpamMmbl (00BEM AMCHUIUIMHBI, THITBI W BUABI Y4eOHBIX
3aHSATHHA, yIeOHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON pabOThI 00YJatOIUXCsl)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCIUTIIIMHE
4.1. TlepeueHb KOMIETCHIMIA C YKa3aHWEM OJTanoB HX (OPMHPOBAHHUS B IPOIECCE
OCBOEHHMSI 00pa3oBaTenbHOM mporpamMmbl. OnucaHue TMoKa3aTeileil U KpUTEpPHUEB
OIICHUBAHUSI KOMIETEHIIMI Ha Pa3IUYHBIX dTarnax ux (OPMUPOBAHHS, OMUCAHHUE IIKAI
OTICHUBAHUSI
4.2. TunoBble KOHTPOJbHBIC 3aJaHUS WM MHBIE MaTepHaANIbl, HEOOXOUMBIC TSI OLICHKU
3HaHUW, YMEHUW, HABBHIKOB W OMbITa JACSITEIBHOCTH, XapaKTEPU3YIOMIUX OTallbl
(dhopMuUpOBaHUS KOMIIETCHIIMM B TMPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Meroandeckue mMaTepualbl, ONPENESIoNnIie MpoIeayphl OIEHUBAHUS 3HAHUMN, YMEHUH,
HaBBIKOB W ONBITAa JICATEIBHOCTH, XapaKTEPHU3YIOMIMX dTambl  (POpMHUpPOBAHUS
KOMITETCHIIN I

4.3, PedTHHT-TIAH TUCITUATUITHEI
5. YuebHO-MeTomYecKkoe U HHPOPMAIIMOHHOE 00ecTIeYeHNe JUCITUTITNHBI

5.1. IlepeueHb OCHOBHOM W JIOTIOJIHUTEIHHON Y4eOHOU JuTepaTypbl, HEOOXOIUMOM AJist
OCBOECHUS JUCIUILIMHBI

5.2. Ilepeuens pecypcoB nH(pOpPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOW ceTn «HTepHeT™ n
MIPOrpaMMHOTO OOecrieueHus, HEOOXOAUMBIX JUIsl OCBOCHHMSI TUCITUTUINHBI

6. MarepuanbHO-TeXHUYECKass 0a3a, HEOOXOIuMast JJIs OCYIIECTBICHUSI 00pa30BaTEILHOTO
Iporecca 1o AUCIHUILITHE



1. TlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO JUCIUILIAHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTeIbHOM MPOrpaMMbl
(c opuenmayuel Ha Kapmvl KOMNEMeHYULL)

B pesynbraTe ocBoeHus 00pa30BaTeIbHOM MPOrPaMMBbl 00YJArOIIHIACS JOJKEH OBJIAICTh
CIICTYIOIIUMHU pe3yabTaTaMH O0yICHHUS 110 U CIUTLIHE:

Pesynbrarel 00ydeHus

®opmupyemasi KOMIETEHIHS (C
yKa3aHUEM KoJia)

IIpumeyanue

3HaHUs 1.3HaTh:
MaTeMaTHYECKHUH anmnapar,
HEO0OXO0IMMBIH JUIsl pelieHus

OIIK-1 CoocobHoCTh U
TOTOBHOCTBIO UCIIOJb30BATh
OCHOBHBIE 3aKOHbI

OCHOBHBIC TCOPETUUCCKUC
MOJIOKEHUS CMEXKHBIX ¢ XUMHUEH

npodeccHOHaBHBIX 33/1a4 B €CTeCTBEHHOHAYYHBIX

001acTu XUMHUH U JMICIIUTUTAH B

MaTepHuaJoBeIeHUs npodeccnoHalibHON
JIeSITeITbHOCTH

2.3HaTh: OIIK-1 Cnoco6HOCTB 1

TOTOBHOCTBIO MCIIOJIB30BATH
OCHOBHBIC 3aKOHBI

AHAJIMTUYECKUE U YUCIICHHbBIE
METO/IBI PACUETA MapaMeTPOB
TEXHOJIOTMYECKOTO
000pyI0BaHUS

eCTeCTBeHHOHaquBIX eCTeCTBeHHOHaquBIX

JUCIMIIIINH JUCILIUIIJINH B
npodeCcCHOHATBHOU
JIEATEIBHOCTH

3.3HaTh: ITK- 2 roTOBHOCTEIO

NPUMEHSTh aHATUTHYECKUE
YHCJICHHBIC METOIbI PEIICHUS
MOCTaBJICHHBIX 3a/1a4,
UCTIOJIh30BaTh COBPEMEHHBIC
nH(popMaIMOHHBIE
TEXHOJIOTUH, TPOBOIUTH
00paboTKy nH(pOpMALIHH C
UCTIOJIb30BAHUEM TPHKIIAIHBIX
IPOTPAaMMHBIX CPEJICTB CephI
npodeccHOHATLHOU
NeSITeTIbHOCTH, UCTIOBb30BaTh
CETEBBIC KOMITBIOTEPHBIC
TEXHOJIOTUU U 0a3bl JJaHHBIX B
CBOCH NIpodecCHOHATBHOM
001aCcTH, MAKEThI PUKIIATHBIX
nporpamm Juis pacyéra
TEXHOJIOTUYECKUX MapaMeTPOB
000pyIOBaHUS

YmMmenusa 1.YMmeTs:
peliaTh TUMOBbIE YueOHBIE
3a/1a4u 110 OCHOBHBIM pa3Jiesiam

OIIK-1 CnocoGHOCTE 1
TOTOBHOCTBIO UCIIOJIb30BATh
OCHOBHBIE 3aKOHBI

NPUMCHATH CTAHAAPTHOC
IporpaMMHOC obecrieueHue IIpr

MaTeMaTUKU U €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHBIX IUACIUTUINH B
TUACIUATUINH npodeccroHanbHO I
IEeITEIbHOCTH
2.YMETh: I1K- 2 roTOBHOCTBIO

MMPUMCHATH AHAIUTUYICCKHUEC U
YHUCJICHHBIC MCTO/JIbI PCILICHU A




PCIICHUU XUMUYCCKUX U
MaTepUaAIOBETUECKUX 3a/1a4,
IIpH IOATOTOBKC HAYYHBIX
MyOIMKaIi ¥ TOKIaI0B

MOCTaBJICHHBIX 33124,
UCIIOJIb30BaTh COBPEMEHHbBIE
UH(POPMALMOHHBIE
TEXHOJIOTUH, IPOBOJIUTH
00paboTKy uH(popMaIu ¢
UCII0JIb30BAHUEM MPUKIIATHBIX
IPOTrPaMMHBIX CPEICTB CHepbl
npodeccrnoHaIbHO M
NeSITeTbHOCTH, UCTIOIb30BaTh
CETEBBIC KOMITBIOTEPHBIC
TEXHOJIOTUH U 0a3bl JaHHBIX B
cBOeH MpoQecCHOHATEHON
0071aCcTH, AKeThl MIPUKIATHBIX
[IpOTrpaMM I pacu€ra
TEXHOJIOTHYECKUX MapaMeTPOB
000pyI0BaHUS

Bianenus
(HaBbIKH /
OTIBIT
NeSITEILHOCTH )

1.Bnaners:
HaBbIKaMU pabOTHI C yueOHOM
JUTEPaTypOil, OCHOBHOM

OIIK-1 ConocobHOCTE U
TOTOBHOCTBIO UCIIOJIb30BATh
OCHOBHBIE 3aKOHbI

TEPMUHOJIOTHEW U MIOHATUHHBIM | €CTeCTBEHHOHAYYHBIX
anmnapatoM 0a30BbIX JVICTIUTUTAH B
MAaTeMaTH4ECKUX U npodeccuoHanbHON
€CTECTBEHHOHAYYHbBIX NEeSITEIbHOCTH
JUCLUIUIMH

2.Bmaners: [1K- 2 rOTOBHOCTBIO

HaBBIKAMH Pa0OTHI C HAYYHBIMHU
1 00pa3oBaTeIIbHBIMU
mopTayaMu

3.Bimazers:

0a30BbIMH HaBBIKAMHU
NPUMEHEHHS CTaHAPTHOTO
IPOTPAaMMHOTO 00ECTICUCHHS
VTSl pacdéra TEXHOJIOTHYECKIX
napamMeTpoB 000pyIOBaHHS

NPUMEHSTh aHATUTHYECKUE
YHCJICHHBIC METOIbI PEIICHUS
MOCTaBJICHHBIX 3a/1a4,
UCTIOJIh30BaTh COBPEMEHHBIC
UH(POPMAIMOHHBIC
TEXHOJIOTUH, TPOBOIUTH
00paboTKy nHpOpMALIHH C
UCIIOJIb30BAHUEM MPHKIIATHBIX
NPOTPAMMHBIX CPEJICTB Cephl
npodeccHOHATLHOU
NEeSITeIbHOCTH, UCTIOIb30BaTh
CETEBBIC KOMITBIOTEPHBIC
TEXHOJIOTUU U 0a3bl JJaHHBIX B
CBOCH NIpodecCHOHATBHOM
001aCcTH, MAKEThI PUKIIATHBIX
nporpamm Juis pacuyéra
TEXHOJIOTUYECKHUX MapaMeTpoB
000pynoBaHUS




2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

Huctummmna «MaTtemaTtrukay 0THOCUTCS K 0a30Boi yactu npodeccuonansHoro mukina OOIT.

Jucnunnuna uzydaercs Ha 1 kypce B 1 cemectpe.

enp u3ydeHus TUCIUTUTHHBI (MOTyIIsi) «MarteMaTukay sSBiseTcst — GOpMHUPOBAHHE
JOCTaTOYHOTO YPOBHS MaTeMaTUYCCKUX 3HAHUH CTyJICHTA JUIS OBJIAICHUS JUCIUILTNHAMHE JTAHHBIX
HarpaBJICHUH, GOPMUPOBAHUE MPAKTUYECKUX YMECHHUHN M HAaBBIKOB, HEOOXOIUMBIX ISt
nproOpeTeHus KBannpuKauy oaKanaspa.

JIJ1s1 OCBOCHHSI TUCIMTUTMHBI HEOOX0TUMBI KOMITETCHITHH, C(HOPMHUPOBAHHBIE B paMKax
M3yUYEHHsI IIKOJLHOTO Kypca CIeAYIOINX TUCIUIUINH: anredpa, TeoMeTpHs, Hadaia
MaTeMaTH4eCKOTO aHaIn3a, Gu3nKa.

[lepevyeHp AUCIUTUINH, U YCBOCHHUS KOTOPBIX HEOOXOIMMO U3yIeHHE AUCITUTUINHBI
«MareMaTtukay: 0011as 1 HeOpraHMIecKasi XUMHUsI, aHATUTHYECKas! XUMHUSI U (PU3UKO-XUMHUECKUE
METO/Ibl aHaJHN3a, (pr3nuecKast XUMHUS, TPUKIIaIHAsS MaTeMaTHKa | JIp.



3. Coaep:xanue padoyeii nporpaMmbl (00beM JUCHUILIUHBI, THNIHI U BUbI Y4eOHBIX
3aHATHI, yueOHO-MeToAnYecKoe ofecreyeHne cCaMoCTOSATeIbHOI padoThl

o0yyarommxcs)

OEJIEPAJIBHOE I'OCYZJAPCTBEHHOE BYOJDKETHOE OBPA30OBATEJIBHOE

YYPEX/IEHUE BbICHIEI'O OBPA3OBAHUA

«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

nuctuIIuHbl «MaTteMatrka» Ha 1 cemectp

(HaMeHOBaHUE AUCIUILINHBI)
3a04uHasg Gpopma 0OyUeHHUs

(dopma obyueHus

Bua padorsi

O0beM TUCHUTIINHBI

Oo6mas Tpynoemkocts auctutuiiabl (3ET / gacoB) 3/108
Y4eOHbBIX YacOB Ha KOHTAKTHYIO PadOTy ¢ IpernoiaBaTeieM:
JIEKIUH 4
MPAKTUIECKUX/ CEMHUHAPCKUAX 8
1ab0paTOPHBIX
JIpyrux (rpymnmnoBasi, ”HIUBUyalbHAst KOHCYNIbTAIlUS U MHbIE BUbI
y4eOHOU JIeATEeTLHOCTH, MPEAYCMaTPUBAIOIINE pa00Ty 00YJaIONTUXCS C
npenoaaBateneMm) (PKP) 1,7
VY4eOHBIX 4acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuatomuxcs (CP) 85,3
VY4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3ameny/3auety/ auddepeHnuporannomy 3adety (KoHTpos) 9

®dopma(b1) KOHTPOJIS:
sK3ameH 1 cemecTp,
KOHTpOJIbHAs paboTta 1 cemecTp.




Ne Tema u conepxanue dopma U3y4eHHs] MAaTEPUAIOB: JIEKLIUH, OcHoBHas U 3ajanus 1o dopma TEeKyIEero
/1 MPAKTUYECKHUE 3aHATUSI, CEMHUHAPCKUE 3aHSTHS, JIOTIOJIHUTEIbHAS CaMOCTOSITEIbHOU KOHTPOJIS
nabopaTopHble paboThl, CAMOCTOATENbHAS paboTa U JUTeparypa, pabote yCIIEBaEMOCTHU
TPYAOEMKOCTb (B Hacax) peKoMeHayemas CTYJICHTOB (KOJIJIOKBUYMBI,
CTylleHTaM (HoMepa KOHTPOJIbHbBIE
U3 CIINCKA) paboThl,
JIK I[TP/CEM JIP Cp KOMIIBIOTEPHBIC
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9
1- i1 cemectp
1. DJIeMeHThI JIUHEeHH O 12 [1] T'naBa 4 [3] I'maBa 6, §15, | KonTponwsHas paborta
anareopbl. MaTpuis!. 3am. 15.1-15.114,
Onepanuu Haj §16, 3an. 16.1- DK3aMeH
Matpuiiamu. CBOMCTBA, 16.41
Kiaccuukanus
Martpuil. CBoiicTBa
OTpeaeIUTENEH.
MuHOpBL.
AnreOpandeckue
nonosHeHust. OOpaTHas
Matpuia. Panr
Matpuibl. CUCTEMbI
JIMHEHHBIX YpaBHEHUH.
Teopema Kpamepa.
Meron IN'aycca u Mmeron
00paTHON MaTpPULIBI
pemienust CJIAY.
Teopema Kponekepa-
Kanemnu.
2. | DieMeHTBI BEeKTOPHOIt 12 [1] TnaBer 1, 2; tnaBa | [3] ['maBal, §1, | KonrponpHas paborta.
ajnredpbl U 5, 81-9; rnaBa 6; 3ad. 1.30-1.51,




aHAJIUTHYECKOM
reomerpuu. BexkTopsl.
JewcTBus Haj
BekTopamu. [Ipoexuus
BEKTOpA Ha OCh.
CkansipHoe
MPOU3BEJICHUE
BeKTOPOB. [Ipssmas Ha
IUIOCKOCTH. B3aumuoe
PaCIoI0KEHHE TIPSMBIX
Ha INIOCKOCTH. Y CIIOBHE
MapaJyIEIbHOCTA U
MePIEHIUKYISIPHOCTH
MPSAMBIX. YTOI MEXIY
JTBYMSI IPSIMBIMH.
PaccrosHue oT TOUKH 110
npsmoil. Kpusbie
BTOPOTO MOPAJIKA U UX
KaHOHHYECKHE
ypaBHEHUS. Y paBHEHUS
MOBEPXHOCTH U JIMHUH B
MPOCTPAHCTBE.
IInockocTs B
npocrtpanctse. [Ipsmas
B IIPOCTPAHCTBE.

riasa 8, § 7

1.53-1.73, 1.76-
1.82, 1.86, 1.89,
1.93.

§ 2, 3an. 2.1-2.49,
2.53, 2.62, 2.67-
2.70, 2.73, 2.85-
2.88, 2.90-2.93,
2.106-2.109,
2.111-2.114,
2.117-2.119,
2.124, 2.125,
2.127-2.154.
I'naBa 2, §3, 3ax.
3.18-3.24, 3.31-
3.49.

§4, 3an. 4.1-4.13,
4.17-4.20, 4.27-
4.32, 4.39-4.44,
451, 4.52, 4.83.

DK3aMeH

BBenenue B anaaus.
[Tonsitne pyHkuuu
OJTHOU TIEPEMEHHOM.
CnocoObl 3agaHus.
OCHOBHBIC CBOMCTBa
(4eTHOCTB,
OTPaHHYEHHOCTb,
MIEPHOTUIHOCTD,

13,3

[1] I'maBa 10,

[3] 'maa 3, §6,
3ax:. 6.1-6.16,
6.19, 6.20, 6.26-
6.34, 6.38-6.43,
6.50-6.53, 6.55,
6.57-6.509.
§7, 3an. 7.39-
7.50, 7.60-7.119,

KontponbHas padota
DK3aMeH




bysakun. CiroxHas
¢bysakmus. OOparHas u
HesiBHAs (PYHKIIHH.
[Ipenen
MOCJICIOBATEIILHOCTH.
CaoiicTBa cxoasuieics
MOCJIeIOBATEIILHOCTH.
Yucno € u CBSI3aHHBIE C
HuM npeaensl. [Ipenen
(GyHKIMH.
['eoMeTpuueckuii CMbICI
npeaena QyHKINH.
CaoiicTBa (hyHKITUH
MMEIOIIEN KOHEYHBIN
npenen. beckoneuno
Majibie (PyHKITHH,
OCCKOHEYHO OOJIBIIINE
¢bynakuuu. [TepBoiid
3aMeuaTelNlbHBIH npeaes.
AcumnToTsl rpaduka
byHKINHA.
HenpepsiBHOCTB
(GYHKIMH B TOYKE.
Touku pazpsiBa
¢byukuun. CBoiicTBa
HEMPEePBIBHBIX

GbyHKIHIA.

MOHOTOHHOCTb). 7.132-7.147.
DneMeHTapHBIC §8, 3am. 8.31-
8.51.

[2] I'naBa 4, §9,

KonTtposnsHas padota

14

[1] I'nmaBer 11, 12.

2-1i cemecTp
JudpdepenuuaibHoe
HCYHUCIeHHe PYHKIIUHA

3am:. 9.1-9.161,

9.186-9.199.

OK3aMeH
10

OJTHOM MepeMeHHOM.



3ajaun IPUBOIAIINE K

MTOHATHIO IPOU3BOIHOM.

[IpowusBoaHas u
g depeHnan
GbyHKINN.
I'eomeTpuueckmii u
(buznyeckuil CMbICIT
npoun3BoHOM. [IpaBuia
T hepeHInpoBaHMsL.
Tabnuira mpou3BOHBIX
OCHOBHBIX
3JIEMEHTaPHBIX
¢byukuuii. CBoiicTBa
T hepeHInpyeMbIxX
byHKIIUN (TEOpeMbl
®epmMma, Jlarpanxa,
Ponns, Komm).
[Ipumenenne
MPOU3BOJHOM K
BBIYHCIICHUIO MTPEJIETIOB.
[IpaBuno Jlonurans.
®opmyna Teitnopa.
Bo3pacranue u
yObIBaHHE QYHKIIUU.
DKCTpEeMyMbI PYHKIUH.
Brinyknocts u
BOTHYTOCTH I'paduka
(GYHKIMH, TOYKU
neperuoa.
Hccnenosanue
(GyHKIUH ¥ TOCTpOEHUE
rpa¢ukoB. Haubonbiiee
Y HaMIMEHbIIIee

§10, 3an. 10.1-
10.40, 10.82-
10.107, 10.116-
10.159, 10.168-
10.171, 10.194-
10.199.

11




3Ha4YeHue PYHKIUHN HA
OTpE3KE.

HNHTerpajasHoe
ucumnciaeHne QyHKIHN
O/JIHOI1 NepeMeHHOI.
[TepBooOpa3zHas

¢byukuun. OnpeneneHue

1 OCHOBHBIC CBOICTBA
HEOIPECIIEHHOTO
uHTerpaina. OCHOBHbIE
METOIbI
WHTETPUPOBAHMUS:
CBeJIEHNE K TaOJIUYHBIM
WHTETpaJiaM, 3aMeHa
MEPEMEHHOM,
WHTETPUPOBAHUE T10
yactaM. Tabauma
WHTETPAJIOB.
HNuterpupoBanue
palMOHAIbHBIX,
HppalUOHAIIBHBIX U
TPUTOHOMETPUUYECKUX
BBIpKECHMIL. 3a/1aun
MPUBOISAIIUE K
MOHSTHIO
OIIPECIICHHOTO
HUHTErpaa.
OnpeneneHHbIi
MHTETpall U €ro
ceorictBa. PopMyiia
HrroTona-JleliOnuiia.
3ameHa epeMeHHOM U

HHTCTPHUPOBAHUC 110

20

[1] I'naBer 15-17

[2] TnaBa 5, §11,
3am. 11.1-11.62,
11.65-11.94,
11.96-11.212.
§12,3am. 12.1-
12.69, 12.91-
12.93, 12.98-
12.101, 12.103-
12.106, 12.108,
12.109.
§13,3an. 13.1-
13.20, 13.31-
13.42, 13.49-
13.60.

KonTposbHas padbora

DK3aMeH

12



4JacCTsAM B OIMPCACIICHHOM

UHTErpase.
I'eomerpuueckue u
¢busnveckue
MIPUIIOKEHUS
OTIPEJIENIEHHOTO
UHTErpaa.
HecoOcTBennbIe
UHTETpabl.
JAunddepennuanbubie

ypaBHeHus1. OCHOBHbIE
OTIpeIeTICHUSI.
Hudbdepenunansupie
ypaBHEHUS TTEPBOTO
MopsiIKa: ¢
pa3aenomuMucs
MepEeMEHHbBIMU,
OJIHOPOJHBIE,
JIMHEHbIe, bepHymiu, B
MTOJIHBIX
muddepeHipanax.
JIunelinbie
muddepeHnnanbHbIe
ypaBHEHUSI BTOPOTO
nopsiaka. JInneiHbie
muddepeHnnanbHpIe
ypaBHEHUSI BTOPOTO
MOPSIJIKA C
MTOCTOSIHHBIMH
KoahduImeHTamMu.
Bcero yacos:

85,3

14

[1] I'maB®I 24, 25.

[3] T'naBa 4, §11,
3am. 11.17-11.60,
11.71-11.78,
11.81-11.104.
§12, 3. 12.21-
12.74.

KounTponbnas pabora

DK3aMeH

13



4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAIOB UX q)OpMI/IPOBaHI/Iﬂ B IIponaecce 0CBOCHUSA

4, D oHI OLIEHOYHBIX CPEaACTB 10 JIUCHUIIJINHE

06pa3OBaTeJIBHOﬁ nporpamMmmal. Onucanue nmokasareje u KPpUTEPUEB ONCHUBAHUA
KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpM]/IPOBaHI/Iﬂ, OINHMCAaHHuEC IKAJ OHCHUBAHUSA

OIIK-1 CriocoOGHOCTH ¥ TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B TPO(eCCHOHATBHOMN e TETbHOCTH

YpoBeHb [Inanupyemsle Kputepuu onieHrBanus pe3yabTaToB 00y4eHHUsI
OCBOEHUS pe3yabTaThl
KOMIIETEHIIN o0OyueHus
u (moxazarenu 2 («He 3 5
JOCTUKEHUS 4
yIoBIEeTBOPUT | («YI0BIETBOP («OtauyHO
3a/IaHHOTO («Xoporo»)
CIIbHOY) UTEIHLHOY) »)
YpOBHS
OCBOEHHUS
KOMIICTCHITH)
3HaTh: He moxert | Umeet Nmeer Nmeer
OIlK-1 MAaTeMaTUYECKU | IPUBECTU MPEACTABIICHU | IIPEACTABIIEH | YETKOE,
i anmapar, IpUMEPBI e o cmocobax | ue 0 | LIeIOCTHOE
HEOOXOIMMBIM | UCTIOJB30BAaHU | UCIIOJIB30BaHMU | criocobax IpeJicTaBie
JUIS pEeIIeHUS s s UCIIOJIb30BAaH | HUE 0
npodecCHoHaANb | MATEMATHYECK | MAaTeMaTHYEeCK | s crocobax
HBIX 33724 B OTO amnmapaTa | Oro amnmapara | MaTeMaTH4ec | MCIOJb30Ba
00JacTi XMMHUM | IPU  PEIICHHUU | IPU  PEIIEHUH | KOTO HUS
u 3a1a4 B | 3a/1a4 B | ammapara MaTeMaTH4
MarepuasioBeae | oomactu obnactu MIPU PEIICHUH | €CKOTO
HUs XUMHH U | XUMHH U | 3a71a4 B | ammapara
MaTepuajoBell | MaTepualoBe] | XUMUU u | Ipu
3HaTh: eHUSI. eHusl, HO | MaTepHalioBe | peLICHUH
OCHOBHbBIE 3arpynHsieTcss | JAOMyCKaeT JICHHUSL. 3a1a4 B
TEOpeTUYecKue | B HeTouHOCTH B | Mmeer obnactu
MOJIOKEHUS omnpeneneHuu | GOPMYIUPOBK | MPEACTABIEH | XUMUU U
CMEXHBIX C 0a30BBIX ax. Nwmeer | ue 0 | Marepuaio
XUMHEH HOHSITHHA U | IPEJICTaBICHU | COJIEP>KaHUU | BEICHHUSI.
€CTeCTBEHHOHA | (POpPMYIHPOBK | € 0 | OTIENbHBIX Nmeet
YUHBIX €  OCHOBHBIX | COJCpKAHUU pas3zenoB YeTKoe,
JTUCIUILTAH 3aKOHOB OTJEIbHBIX CMEXHBIX C | LEJIOCTHOE
CMEXKHBIX C | pa3zmenos XUMHEH IpeJcTaBie
XUMUEH CMEXHBIX C | ECTECTBEHHO | HUE 00
€CTECTBEHHOHA | XUMUEN Hay4YHBIX o0mux
YUHBIX €CTECTBEHHOHA | IUCLUUIUIMH, | 3aKOHOMEP
JUCHUTIIIUH YUHBIX 3HAeT HOCTSIX
JTUCIUIUINH, TEPMHUHOJIOTH | CMEKHBIX C
HO JIONyCKaeT | 0, OCHOBHBIE | XUMHEH
HETOYHOCTU B | 3aKOHBI U | ECTECTBEHH
(GOpMYIHUPOBK | MOHUMAET OHAYYHBIX
ax. CYLIHOCTb JUCHUTIIINH
o0mmx U crnocobax
3aKOHOMEPHO | UX
cTel 9THX | HCIIOJIb30Ba




obnacreit HUS  TIpW
3HAHMSL. pelieHun
npogeccuo
HaJIbHBIX
3a7a4 B
obmactu
XUMHA U
Marepuaio
BEJICHUS.
YMers: pemaTh | YMeeT pemars | YMEeT pelarb | YMeeT YMmeer
THUIIOBBIE THUIIOBBIE THUIIOBBIE pemiarpb pemiarsb
yueOHbIC 3a7a4u U3 | 3a7a49u U3 | KOMOMHUPOB | 3a7a4u
3aJja4n 1Mo | 0a30BBIX 0a30BBIX aHHBIE MTOBBIIIIEHH
OCHOBHBIM KypCOB KypCOB 3a1a491 u3 | o
pasnenam €CTECTBEHHOHA | €CTECTBEHHOHA | 0a30BBIX CII0KHOCTH
MaTeMaTHUKHd ¥ | YIHBIX YYHBIX KypCOB 13 0a30BBIX
€CTECTBEHHOHA | JMCIUILINH, JIACIIMILINH. €CTECTBCHHO | KypCOB
YYHBIX HO JIOIyCKaeT HAyYHBIX €CTEeCTBEHH
JIACLIMILIHH. OTIEIbHEIE JTUCITUIUIMH. | OHAYYHBIX
OIIINOKH. IV CITATIIINH
Bnaners: Bnaneer Bnaneer Bnaneer Bnaneer
HaBBIKAMU HaBBIKAMU HaBBIKAMH HaBBIKAMH HaBBIKAMH
paboThI C | IOMCKa BOCITPOM3BENIC | CAMOCTOSITENl | KPUTHYCCK
yaeOHOH yaeOHOH HUS BHOTO oro
JIUTEpaTypo, JUTEPATYPHI, B | OCBOCHHOTO H3y4YCHUS aHaIM3a
OCHOBHOM T.4. ¢ | yueGHOTO OT/CIbHBIX yaeOHOMH
TEPMHUHOJIOTHEHN | UCTIOJb30BAHM | MaTepuaja, B | pa3leiioB nHpopMmar
U IIOHSITUHUHBIM | €M 1IeJIOM BJIaJIeeT | yueOHOMH 15078
amnmapaTom AJICKTPOHHBIX | OCHOBHOM JUTEPATyphl, | YPOBEHb
0a30BEBIX pecypcos, TEPMUHOJIOTHE | BJIaJICET BJIAJCHUS
MaTEeMaTHYECKH | YaCTUYHO % U | OCHOBHOM TEPMHUHOJIO
X M | BIageeT MOHSATUWHBIM | TEPMUHOJIOTH | THEH H
€CTECTBEHHOHA | OCHOBHOM arnmapaTom e u MMOHATUMHEI
YYHBIX TEPMUHOJIOTHE | 0A30BBIX MOHATHHHBIM | M
JUCIUTUIMH. % ¥ | MaTeMaTHYECK | armapaTom amnmapaTom
MOHSATUHHBIM 1504 1 | 6a30BBIX MO3BOJISIET
arnmapaTom €CTeCTBEHHOHA | MaTeMaruyec | (opMyIupo
0a30BBIX YUHBIX KUX U BaThb
MaTeMaTUYECK | OMCIMIUIMH. €CTECTBEHHO | BBIBOILI U
1704 u HAYYHBIX y4acTBOBAT
€CTECTBEHHOHA IACHUIUIMH. | b B
YUHBIX TUCKYCCUU
JICIIMILINH. o
y4eOHBIM
BOIIpPOCaM
0a30BBIX
MaTeMaTH4
CCKHUX H
€CTECTBCHH
OHAYYHBIX

JUCLIUILINH




Bropoi1 3ran

(yrimyOGrieHHBII
YPOBEHB)

(OIIK-1)

YMeTh: Mosxer Cnocoben Cnocoben Mosxker
OTIPENETATh yKa3aTh Ha yKa3aTh yKa3aTh 000CHOBATH
HEOOXOAUMOCTh | HEOOXOAUMOCT | CICIUANIbHBIE | CIIEI[HaIbHBIE | HEOOXOAUM
MPUBJICYCHUS b MIPUBJICUCHUS | pa3/ICIibl pazziensl OCTh
JIOIOJIHUTSIBH | CICIHUAIbHBIX | CMEXKHEBIX C CMEIKHBIX C MIPUBJICYECH
bIX 3HAHUW W3 | pa3leioB XUMHEN XUMHEN us
CIICI[UAJIbHBIX MaTeMaTU4YeCK | MaTeMaTHYeCK | MaTeMaTudec | CBEJICHUU
pazzenoB UX U HUX U KUX U n3
MaTEeMaTUYECKH | €CTCCTBEHHOHA | €CTECTBEHHOHA | €CTCCTBCHHO | JOIIOJIHHUTE
X U | YYHBIX YYHBIX HAy4YHBIX JIBHBIX
€CTECTBCHHOHA | NHCIHILINH JHACIUTLINH, JTUCHUILINH, | pa3feiioB
YUHBIX JUTSI peIICHUsT | HEOOXOMMbIE | HEOOXOIMMBI | MaTeMaTHK
JUCIUTIIAH 711 | KOHKPETHOU JUTSI peIIeHus | € JUIst H U
perieHus npoOIeMbI B MOCTaBJIEHHOMN | penieHus €CTECTBCHH
npodeccuoHanb | mpodeccCuoHaN | 3aaauu MOCTABJIEHHO | OHAYYHBIX
HBIX 3a/1a4. BHOM cepe XUMHUYECKON 1 3a1aun JUCLUIUINH
NESITeTbHOCTH, | HAPABIEHHOC | XUMUYECKOU | U
HO HE B TH, HO HaIpaBJIEHHO | paHXXUPOBA
COCTOSTHHH JOTTyCKaeT CTH. Th UX IIO
KOHKPETH3UPO | OTICIHHBIC CTENECHU
BaTh HETOYHOCTH. 3HAYNMOCT
MMOCTaHOBKY W IS
3aJIa4u. pereHus
MMOCTaBJICHH
ol 3amaun
(HeoOxou
MBIE,
BCITOMOTaTe
JIBHEIE,
WJUTFOCTPAT
HWBHBIE U
Jp.)
Biagers: HNmeer o0mee | Criocoben Bianeer Bmaneer
HaBBIKAMU MPEACTABIICHH | MPEIIOKUTH HaBBIKAMU HaBBIKAMU
HCIIOJL30BaHUA | € 0 MIPUMEPBI MPUMEHEHUS | MPUMCHEHHU
TEOPETHYECKUX | BO3MOXKHOCTH | MCIIOJb30BAaHH | TEOPETUYECK | A
OCHOB 0a30BBIX | IPAKTUYECKOT | 5 UX MOJIeJIEH | TeopeTnyec
pasnenoB o TEOPETHUYECKH | MPHU KHX
MaTEMaTUKA U | UCIIOJB30BaHU | X UHTEpIpeTar | Mojaeen
€CTECTBEHHOHA | I MPEACTABICHU | UM npu
YUHBIX TEOPETHYECKH | W OTACIIBHBIX pe3yapTaToOB | IJIAHUPOBA
JUCITUTIIINH TIPH | X OCHOB paszenoB B OTAEILHO HUU padboT
peuieHuun 0a30BBIX MaTeMaTUKU U | B3SATOU B
KOHKPETHBIX pazzienoB €CTEeCTBEHHOHA | 00JIacTh npodeccro
XUMHYECKUX MaTEeMaTHKU U | YYHBIX XHUMHH, HO HAJILHOU
3ajad4. €CTECTBCHHOHA | NMCUUILINH JIOTIyCKaeT cepe
YUHBIX JUISl pEILIEHUsT | OTJENbHBIE JIeSITeIIEHOC
JUCLIMIUINH B 3aja4 HETOYHOCTU. | TH U
npodeccruonan | mpodeccuonan IrPaMOTHOM
BHOU BHOU HHTEpIIpETa
JIeSITEILHOCTH, | AEATCIBHOCTH. 107051
HO HE B MOJTY4YEHHBI
COCTOSIHHH UX X
KOHKPETH3UPO pEe3yNbTaTO




BaThb
HpI/IMeHI/ITeHLH
OK
IMOCTaBJICHHOM
3ajaJe.

[1K- 2 TOTOBHOCTBIO IPUMEHSTH AHATUTHYECKHIE U YNCIICHHBIE METO/IbI PEIICHHSI TOCTABICHHBIX
3ajJa4, CII0JIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, IIPOBOAUTH 00PabOTKy
MH(GOPMAIINY C HUCTIOIB30BAHUEM TPHKIIAIHBIX TIPOTPAMMHBIX CPEICTB Cepsl MpodecCnOHATHLHON
JEATeIbHOCTH, UCTIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOTHH U 0a3bl TAaHHBIX B CBOCH
npodeccHoHaTBbHON 00JIACTH, TAKETHI MPUKIAIHBIX TPOTPAMM IS Pacd€éTa TEXHOJIOTHIECKUX
apaMmeTpoB 000y IOBAHUS

YpoBeHb [Inanupyemsle Kputepuu onieHrBanus pe3yabTaToB 00yUeHHUsI
OCBOEHUS pe3ynbTaThl
KOMIIETEHIIN o0OyueHus
u (moxazarenu 2 («He 3 5
JOCTHKCHHUS 4
yaoBIEeTBOPUT | («YI0BIETBOP («OtauyHO
3a/TAaHHOTO («Xoporoy)
CITbHOY) UTEITHHOY) »)
YpOBHS
OCBOEHHUS
KOMIICTCHITH)
[IepBblii oTan | 3HaTh: He 3naer Nwmeer Nwmeer Nwmeer
(YypoBeHb) | aHATUTHYECKHUE | AHAIUTUYECKH | MPEICTABIEHU | MPEACTaBIEH | YETKOE,
Y YHCIICHHBIE € ¥ YHCJIeHHbIE | € 00 ue 00 | memoctHoe
METO/IbI METO/IbI AQHAIUTUYECKU | QaHAJIUTUYECK | MPEICTaBIIe
pacuéra pacuéra X U ux U | HHC 00
rapaMeTpoB apaMeTpoB YHUCIIEHHBIX YHUCIIEHHBIX aHaJIMTUYEC
TEXHOJIOTMYECK | TEXHOJOTHYEC | METOAax MeTo/1axX KHX u
oro KOTO pacuéra pacuéra YUCIIEHHBIX
obopynoBanus | 00OpyJIOBaHHS | ApaMETPOB napaMeTpoB | MeToAax
TEXHOJIOTHYEC | TEXHOJIOTHuYe | pacuéra
KOTO CKOTO napaMmeTpo
00opymoBaHus | 00OpPYIOBaHH | B
, HO JIOITyCKaeT | o TEXHOJIOTH
HETOYHOCTHU YEeCKOTo
pacuerax obopynoBa
napaMeTpoB HUS
TEXHOJIOTHYeC
KOTO
000pyIOBaHUS
Bropoii oran | YMers: He yMeeT | YMeer YmMmeer Ymeer
(YypoBeHb) | MPUMEHSTh MPUMEHSITh MPUMEHSTh MPUMEHSITh MPUMEHSITh
CTaHJIapTHOE CTaHJapTHOE 0azoBoe CTaH/JapTHOE | MOBBIIIECHH
MPOrpaMMHOE IporpaMMHOE | MPOTPaMMHOE | IPOTPAMMHO | O
oOecrieueHue obecrieueHue | obecnieueHue | e CJI0KHOCTHU
MpU  pELICHUH | IPU PEUICHUH | IPU  pEIIeHUU | 0OecriedeHne | MporpaMMH
XUMHUYECKUX W | XHMUYECKUX U | XUMHUYECKUX U | IPH PELICHUU | 0€
MaTepHuaaoBeId | MAaTEpUANIOBE]] | MaTEPHANIOBE] | XUMHUUYECKUX | oOecriedeH
€CKMX  3aJad, | YeCKUX 3ajad, | YeCKUX 3aaady, | u ue npu
npu npu npu MaTepuajIoBe | PEeIIeHUU
MIOATOTOBKE IOJITOTOBKE MOATOTOBKE JTYECKHUX XUMHYECKU
Hay4YHBIX HAy4YHBIX HAy4YHBIX 3amay, TOpH | X u
nyonukanmuii ¥ | myonukauuid W | myOJuKanui W | OATOTOBKE | MaTepHalo




JOKJIaJI0B JIOKJIAJIOB, HO | IOKJIAZIOB HaY4HBIX BEIUECKUX
JOIIyCKaeT nyonukanuili | 3aja4, npu
OTJICNIbHBIC U JIOKJIaJ0B | IOJrOTOBKE
OLITMOKH. Hay4YHBIX
nyoIMKanu
51 u
JIOKJIaJIOB
Tperuit Bnaners: Nmeer obmee | Mmeer obmee | Mmeer Nwmeer
aTan HaBBIKAMH NPEACTaBICHN | MPEACTaBICHH | oOiiee NpeJCcTaBIe
(ypoBeHb) paboThI € € 0 paboTe ¢ € 0 paboTe ¢ MIPE/CTABJICH | HUE O
HayYHBIMH U Hay4YHBIMU U HAy4YHBIMHU U ue o pabote ¢ | paborte ¢
oOpa3oBatenbH | 0oOpa3oBaTesibH | 00pa30BaTENbH | HAYYHBIMU | HAYYHBIMU
BIMU BIMU BIMU oOpazoBaten | u
mopTaraMu HopTajlaMH, HO | MOpTaJIaMH, HO | bBHBIMH oOpasoBare
3BnaneTs: HE B HE B NOpTaJlaMH, . | JIbHBIMH
0a30BBIMH COCTOSIHUM MIX | COCTOSIHMM UX | BIIQJICET MOpTaJIaMH,
HaBBIKAMH KOHKPETU3UPO | KOHKPETU3UPO | 0a30BBIMHU BJIaJICET
MIPUMEHEHHS BaTh BaTh HaBBIKAMU 0a30BbIMHU
CTaHJIAPTHOTO | IPUMEHHUTEbH | IPUMEHUTENbH | IPUMECHEHUS | HaBBIKAMH
MPOTPaMMHOTO | O K 0 K CTaHJAPTHOT | IPUMEHEHU
obecrnieyeHus IIOCTABJICHHOMN | IMOCTaBJIIEHHOM | O 1
Ui pacuéra 3amaue. He 3agauge. POTPaMMHO | CTaHIAPTHO
TEXHOJIOTHYECK | BIaJleeT Brnanmeer ro ro
WX MapameTpoB | 6a30BBIMU 06a30BBIMH obecreyeHus | MporpaMmH
000py/noOBaHUs | HaBBIKAMH HaBbIKaMU Juig pacuéra | Oro
PUMEHEHUS PUMEHEHHUS TEeXHOJOruue | obecrieueH
CTaHJAPTHOTO | CTAHJAPTHOTO | CKHUX us s
IPOrPaMMHOTO | MPOTPAMMHOTO | MapamMeTpoB | pacuéra
obecrieueHust | oOecrieueHsl | 00OpPYIOBaHHU | TEXHOJOTH
JUTA pacyéra JUTA pacyéra s. YJeCKUX
TEXHOJIOTMYEC | TEXHOJIOTHYEC napaMmeTpo
KHUX KHX B
apaMeTpoB apaMeTpoB obopyznoBa
00opynoBaHus | 000PYIOBAHMS HUSL.
HO JIOITYCKaeT
OT/IebHbIC
HETOYHOCTH.

[Toka3zarenu chopMHUPOBAHHOCTH KOMITCTCHIINH
Kpurepusmu oneHMBaHUS SBISIOTCS OIICHKH, KOTOPBIE BBICTABIISIOTCS IIPEMojaBareieM 3a
BU/IBI JICSTEIIBHOCTH (OIICHOYHBIE CPEJCTBA) [0 UTOTaM U3y4eHUsl MOYNei (pa3faenoB AUCIUTUIIHHBI).

4.2. TunoBbie KOHTPOJILHBIC 3aJaHUS WJIM HHbIE MATEPHAJIbI, HCOOXOANMBIE VISl OLICHKH
3HAHMH, YMEHHH, HABLIKOB H ONBITA JeATEIbHOCTH, XapPaAKTePU3YIOLIHX dTAMbI
(opmMupoBaHHs KOMIIETEHIMII B IIpoLecce 0CBOCHUsI 00pa30BaTe/IbHOM NIPOrPaMMBI.
Mertoauyeckne MaTepuaJIbl, ONpee/AIoIKe NpoueaAypbl OLeHUBAHUA 3HAHUH, YMEHHU,
HABBIKOB M ONBITA JeATEJbHOCTH, XapaKTePU3YIOIIMX 3TAaNbl (JOPpMHUPOBAHUA KOMIIETEHINH

Otanbl Pe3ynbraThl 00yueHus Komnerenmus OrneHoyHbIe
OCBOCHHUSI CpeicTBa
1-i1 stan 1. MaremaTtuueckuit OIIK-1 Cnoco6nocts u | KonTposnsHas
anmapar, HeoOXOIUMBIH JUIsl | TOTOBHOCTBIO paborta, 3K3aMeH
3HaHus pereHus UCIIOJIb30BATh
po(ecCHOHANIBHBIX 33]]a4 B | OCHOBHBIE 3aKOHbI




00J1aCTU XUMUHU U
MaTepHaIOBEICHHS,

CCTCCTBCHHOHAYYHbIX
JUCHUIIIIUH B
npodeccrnoHaIbHO I
JCSITCIIBHOCTH

2. OCHOBHBIE

OIIK-1 CnocoGHOCT 1

TEOPETUUYECKHE TOTOBHOCTbBIO KOHTPOJIbHAS
IOJIOKEHUSI CMEXKHBIX C UCII0JIb30BATh paboTta; 3K3aMeH
XUMUEH OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAyYHBIX €CTeCTBEHHOHAYYHBIX
JUCLUIUINH. JMICLIUTUIAH B
npodeccrnoHaIbHO I
JeSITEIbHOCTH
2-1 oTan 1. Y™merts pemats TunoBele | OIIK-1 CnocoOnocts 1 | KoHTposbHas
y4eOHbIE 3aJ1a4H TI0 TOTOBHOCTBIO paboTa; SK3aMeH
Ymenus OCHOBHBIM pa3zjiesiaM UCII0JIb30BATh
MaTeMaTUKU U OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX
JTUCLUIIINH. JVICTIATUTAH B
npodecCHOHATBHOU
NEeSITEIbHOCTH
3-# sran 1. Bnanerp HaBbIKamMu OIIK-1 Cnoco6nocts 1 | KonTpoiabHas
paboTHI ¢ yd4eOHOM TOTOBHOCTBHIO paboTa; SK3aMeH
Bnanets JINTEPATYPOI, OCHOBHOM WCII0JIb30BATh
HaBbIKaMU TEPMHUHOJIOTHEN U OCHOBHBIE 3aKOHBI
MOHATHITHBIM anmnapaToM €CTECTBEHHOHAYYHBIX
0a30BBIX MATEMATUYECKUX U | TUCIUIUIUH B
€CTECTBEHHOHAYYHBIX npodeccroHanbHON
JUCIUILINH. JEeSITeIbHOCTH




IIpumepHBIi BApHAHT KOHTPOJILHOM padoThI
Jluneiinas aareopa.
1) PemuTe CUCTEMbI YpaBHEHHM, UCTIONB3YS
a) meto ["aycca;
b) npasuio Kpamepa;
C) 0OpaTHYIO MaTPUILy.
2X+4y+z7=4,

3X+6y+2z=4,
4x-y-3z=1.

AHAJINTHYECKAsl TeOMeTPHsl HA MJI0CKOCTH.
2. CocraBbte ypaBHeHue meauansl AK Tpeyronsauka ABC, ecim A (1,3),
B (-2,5), C (1,2).
3. Haiiaure yron mesxxay npsimbivu: (L1 ): 2x+y—-5=0u(L2):x-2y +6 =0.
4. Haiigure paccrosinue ot Touku Mo(1,1) 1o npsimoii (L): x +y —5=0.
AHAJINTHYECKAsi TeOMEeTPHsl B IPOCTPAHCTBE.

5. Beruncnure ckansipHOE B BEKTOpHOE Tpon3BeaeHus BektopoB AB u AC, ecim A (2, -3,
4),B(1,2,-1),C3,-2,1).
6. CocraBbTe ypaBHEHHE IIOCKOCTH, MMpoxosiiei depe3 touku: Mi(1, 1, 0), M2(2, -3, 4),
Ms(-1, 2, -3).
7. Haitmure yron mexay miockoctsimu (Pr): X -2y +22-8 =0 u (P2) : x+2z-6=0.
8. CocraBbTe ypaBHEHHE MPSMOMU, MPOXosiiel dyepe3 Touky A (3, -2, -1) mapannenpHO
. Xx-1 'y z+1
OpSIMON —— = — = ——.
4 -1 3
9. Kakas MOBEpXHOCTb OTIpeeNAeTCa ypaBHEHNEM Z = X° + Y2, BBINOTHNTE YepTeik.
IIpeneani. UcciienoBanne Ha HeMPEePbIBHOCTH PYHKIMIA.

10. Beraucnure npeaess

. . x+1 .. 3x
lim 5x* +3x—4); lim,_,—;lim —
xm( )i lim,._5 x—z' KT gziqp
o ox*—a* | x . sin2x . tgmx . Sinx—cosx
lim : lim ——; lim : lim ; limy,

x—ax? —ad x—osinx’ x—=0 X x—0SINNX xmy T 4x

11.Beryuciure npeaes:

. 43,2
Jim &

JAudpepenunaibHoe M HHTEIPAJIbLHOE HCYHCICHUE.

12. Beruuciute Mpou3BOAHBIE CIEAYIOMNX (QYHKIUIL:
FOO) =2 +1,f (x)-7
f(x) =sinx(4x —3), f""(x)-?
f(x) = cos(Inx) — sin(Inx), f'(x)—?

_ X,
= (5+ 3x)? R
13. Haiigure nuddepeHnnansl Caeayromux QyHKITHI:

a) y=v4+x*;6)y=arctg(l+x°)



14. HaiiTy npoMeXyTKd MOHOTOHHOCTH (DyHKIIUU:
y= e

x2+4’
15. Berunciure UHTErpasbl:

fxaLfde; fux—f]zdﬂc:fmi—jjadx; JB = x+sindx)dx; fxdx '

Va ! -5
xdx dx: J" Jx+inx dx- J- xdx
Vx4l ! x P oaxzes’

JAuddepennuaibHbie ypaBHEHHA.
16.HaiimuTe o01ee WM 9acTHOE pelIeHHe ciaeayromux auddepeHnaibHbIX ypaBHCHUN:
1 1 - y . " . ()] 1 2. N 1
1) y'==7"y1) =0 2) y"-cosx=2,3) y"-2y-3y =x"y(0) =1y'(0) =0.
Ornrcanne METOJMKN OTEHUBAHMUS:
KpuTtepuu onieHKH KOHTPOJbHOH PpadoThi: 32a4TEHO, €CJIM NMPABUJILHO pelieHo 0(oJiee
12 3axaHuii, He 3a4TEHO, eCJIM pelieHo MeHee 12 3axanuii

IK3aMeHALMOHHBIE OMJIeThI

CTpyKTypa SK3aMEeHAIlMOHHOTO OniIeTa:
1) TeopeTHueCcKHil BOIPOC
2) TeopeTHYeCcKHuil BOMpoC

OO6pa3er; PK3aMeHAIMOHHOTO OMIIeTa:
®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O OGPA30BAHUS
«BAIIKUPCKUM T'OCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJIbBTET MATEMATUKH U UTHOOPMALIMOHHBIX TEXHOJIOT U
KA®EJIPA ITN®PEPEHIIMAJIBHBIX YPABHEHUN

9K3aMeHANMOHHBIN OnJteT Nel
o Kypcy «MaremMaTuka

1.Teopema Jlarpanska u cieCTBUS K HEH.
2.Tabnuua HeompenenEHHbIX UHTEerpaioB. He3aBUCUMOCTh BUIa HEOMPENEIEHHOTO HHTErpaja
OT BBIOOpA aprymMeHra.

[penogaBatens goueHT, K.¢.-mM.H. Kyukaposa A.H. / /
3aB. kadenpoii 1.¢.-M.H., mpodeccop FOmarynos M. I'. / /

Kpumepuu oyenku na skzamene:

- 5 evicmasnaemcs cmyoenmy, eciu cmyOeHm Odal NOJHble, PA36epHYmble 0meemvl HA 6cCe
meopemuyecKue 80npocyl duiema, nPoOeMOHCMPUPOBAN 3HAHUE DYHKYUOHATLHBIX 803MONCHOCHE,
MEPMUHONIO2UY,  OCHOBHbIX — 21emenmos. Cmydewm  6e3  3ampyoHenuti omeemusl HaA  6ce
OONONIHUMENbHBLE BONPOCHI,

- 4 svicmasnaemcs cmyoeHmy, eciu cmyoeHm packpulll 6 OCHOGHOM MeopemuiecKue 60npocsl,
OOHAKO OONyujeHvl HemOYHOCMU 6 OonpeoeleHuu OCHOBHbIX noHamul. Ilpu omeeme Ha
O0ONOHUMENbHbIE BONPOCHL OONYUjeHbl HeOOIbUIUE HeMOYHOCTU,

-3 evicmasnaemca cmyoeHmy, eciu npu omeeme Ha meopemuyecKue 60npocsl CHYOeHmOoM
O0ONYWEeHO HECKOIbKO CYUJeCHEEHHBIX OUUOOK 6 MONKOBAHUU OCHOBHBIX noHamull. Jlocuka u noaHoma
omeema cmpaoarom 3amMemHbIMU USLAHAMU. 3amemHbl npobensvl 6 3HAHUU OCHOBHBIX MemOoOos.



Teopemuueckue 60npocsl 8 YeIoM U3LOACEHbI OOCMAMOUYHO, HO ¢ NponycKamu mamepuaia. Umeomcs
NPUHYUNUATbHBIE OWUOKU 8 T02UKE NOCMPOEHUS. OMEemd Had 80NPOC;

- 2 sbicmasnsiemcs cmyoenmy, eciu Omeen Ha meopemudecKue 60Npocsl C8UOEMelbCmayen O
HEeNOHUMAHUU U KPALIHEe HEeNOTHOM 3HAHUU OCHOBHbIX NOHSAMULL U Memooos. ObHapyscusaemcs
OMCymcemeue Hagblkos npuMeHerus meopemuyeckux snanui. Cmyoenm He cmoe omeemums Hu Ha
00UH OONOJHUMENbHBLI 60NPOC.

5. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecreyeHue JUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOI U 10TIOJIHUTEJIbHON y4eOHON JIUTepaTypbl, He00X0AMMOM /151 OCBOCHMS
AUCHUTIHHBI

OcHoBHas JuTEpaTypAa:

1. T'ycak, A.A. OcHOBBI BBICIIEH MaTeMaTHKH : MOCOOWE ISl CTyAeHTOB BY30B / A.A. I'ycak,
E.A. bpuuukosa. - Munck : TerpaCucremc, 2012. - 205 c. - ISBN 978-985-536-274-7 ; To xe
[Onekrponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=111939

2. Tycak, A. A. 3agaun 1 yrpaXHEHHS 10 BBICIICH MaTeMaTHke : B 2 4. : y4e0. mocobue / A. A.
I'ycak .— U3n. 2-e, mepepad. — MwuHck : Bem. mik., . Y. 1 .— 1988 .— 247 c. : un. + 3 1. npwmi.
— bubnmorp.: ¢. 244 .— 0.90 k. (a62 - 341 5k3.)

3. Tycak, A. A. 3agaun u yrpaXHEHHS 10 BBICIICH MaTeMaTHKe : B 2 4. : y4e0. mocobue / A. A.
I'ycak .— U3n. 2-e, nepepad. — Munck : Bpim. mik., . Y. 2 .— 1988 (a62 - 248 3k3.)

JlonosiHuTeILHAS JTUTEpaTypa:
1. [Tucemennsriit, Jmutpuit Tpodumosua. KoncnekT nekmnuit o Beiciiei matemaruke / J[. T.
[Tucemennsiii .— M. : Alipuc-Ilpecc, 2005-. Y. 1: Tpuanars mectb JEKIUi .— 2-€ U31., UCIp. —
2003 .— 288 c. : mn. — ISBN 5811201516 : 89 p. — ISBN 5811201893. (a62 — 185 3k3.)
2. Hanko, [1aBen EdbumoBru. Briciias maTemaTnka B yIpOKHEHHSIX U 3a/a4ax : B IBYX 4acTIX /
I1. E. Tanxo, T. f. KoxxeBaukoBa .— M. : Beicmiast mikona, . Y. 1 .— U3a. 5-e, ucnpas. — 1998 .—
304 c. : m. — ISBN 5-06-003070-9 (148 »k3.)
3. Hanko, [TaBen EdbuMoBuy. Briciias maTemaTnka B YOPOKHEHHSAX U 3a/1a4ax : B IBYX 4acTsX /
I1. E. lauko, T. 5. KoskeBuukoBa .— M. : Beiciras mkoona, . Y. 2 .— / 5-e u3zg., ucnp. — 1999 .— 416
c. — ISBN 5-06-003071-7 (174 »x3.)

5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANNOHHOU ceTu «AHTEepHeT» N
NPOrpaMMHOI0 ofecredeHHs1, He0OXOAUMBbIX /ISl OCBOEHHS THCIUITHHBI
1. Dnextponnas oubnuorednas cucrema «b baml 'Yy - https://elib.bashedu.ru/

2. DnekTpoHHAas OMOIMOTEYHAs cucTeMa «Y HUBEPCUTETCKasi OMOIMOTEeKa OHIAH -

https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHas cHCcTeMa u3aTenbcTBa «Jlanby - https://e.lanbook.com/

4. DnekTpoHHbIN KaTtajor bubauoreku baml'V - http://www.bashlib.ru/catalogi/

5. YHuBepcanbHas basbl nanabix EastView (I0CTyI K 3I€KTpOHHBIM HayYHBIM JKypHajaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHas 6uOnuoTeka - elibrary.ru (OCTYII K 3JIEKTPOHHBIM HaYYHBIM KYypHaIaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp


http://biblioclub.ru/index.php?page=book&id=111939
https://e.lanbook.com/

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r.

JIuuensuun 6eccpoyuHbie

8. Microsoft Office Standard 2013 Russian. JJoroBop Ne 114 ot 12.11.2014 r. JInuensuu 6eccpounbie

9. Kaspersky Endpoint Security mist 6usneca - Crangaptasiii. JloroBop Ne31806820398 ot 17.09.2018
r. Cpok neiictBus nuuensuu a0 25.09.2019

6. MaTepuaanO-TeXanecKaﬂ 6333, HeoO0XoauMas JAJis OCYIICCTBJICHUSA 06pa3OBaTean0r0

nmpouecca mo IMCUMIIMHE

HaumeHoBaHue OcCHaIIEHHOCTH CHEeHUATbHBIX ITepeuenb
cClenUAIbHbIX MOMeIeHnii 1 noMenieHui JIMIIEH3UOHHOTO
noMeneHui AJS | W MOMeIleHMil 115l CaMOCTOSATebHOI IPOTPaAaMMHOTO
CaMOCTOSITeIbHOI padoThI padoThI obecrieyeHusl.
PexBu3uTHI
MO ITBEPIKIAIOIIETO
JOKYMEHTa
1. yuyeOHasi ayauTopusi s Aynutopus Ne 405 1. Windows 8 Russian.
NpoBeeHUsI 3anaTHil | YucOHas wmeOenb, yueOHO-Harasansie | Windows Professional

JIEKIMOHHOI'0 THIIA:
aymutopuss Ne 405 (xumaxk

Kopryc), aymutopus  Ne 311
(xumdak KOpMIyc), ayaUuTOPHUs
Ne 310  (xumdak  kopiryc),
aymutopust  Ne 305  (xumdax
KOpITYyC).

2. yuyeOHbIe AyIUTOPHUHU ISl
NMPOBeAeHUS 3aHATHH

CeMHMHAPCKOro TUMA:

aymutopust Ne 405 (xumdax
KOpPIYC), ayIUTOpUs
Ne311(xumdbak KOpITyC),
aymuropust ~ Ne  310(xumdax
kopryc), ayautopus Ne 305
(xumdaxk Kopmyc), ayauTOpus
Ne 001 (xumbak xopryc),
aymutopuss Ne 002 (xumdaxk
kopmyc), ayautopus Ne 006
(xumpak KopIyc), ayauTopus
Ne 007 (xumbak xopiyc),
aymutopuss Ne 008 (xumcak

KOpITyC).

3.yuyeOHass ayauTOpHMs JJs
NpPOBEICHUsS] TPYNINOBBIX H
UHIUBHAYATbHBIX
KOHCYJIbTALUM:

aymuropus Ne 405 (xumdax
Kopmyc), ayautopus Ne 311
(xumdak KopIyc), ayAuTOpHUs
Ne 310  (xum¢ak  xopmyc),
aymuropus  Ne 305 (xumdax
KOPITYC).

4.yuyeOHass ayauTopusi AJs

nmocoowusi, T0CKa,HOYTOYK,MyJIbTUMEINA-
npoektop Mitsubishi XD3200U, skpan ¢
anekrponpuBojgoM 300*400cm  Spectra
Classic.

Aynutopusi Ne 311
VYyebnas wmebenb, ydeOHO-HATJISAIHbBIE
nocobus, J0CKa, HOYTOYK,IIPOCKTOP
Mitsubishi XD 600U, »skpan c

anekTponpuBogoM Projecta 183*240cm
Matte white.
Aynurtopusi Ne 310
Yyebnas wmebenb, ydeOHO-HATJIsAIHbIE
nocobus, T0CKa, HOYTOYK,MyJbTUMEIHUA-
npoektop Mitsubishi EW230ST, skpan
HacteHHbIl Classic Norma 244%*183.
Aynurtopusi Ne 305
YuyeOnass wmeOenb, y4ueOHO-HATIsAIHbIC
nocoOusi, 10cka, HOYTOYK,MyJIbTHMEIHA-
npoekrop Mitsubishi EW230ST, skpan
nactenHsiii Classic Norma 244*183.
Aynutopus Ne 001
VYyeOunas mebenb, yueOHO-HarJIs AHbIE
mocoOwus, JocKa
Aynuropusi Ne 002
VYyeOHast mebenb, yaeOHO-HarIsAHbIE
mocoOwus, JocKa
Aynutopus Ne 006
VYyeOHnast mebenb, yaeOHO-HarJIsAHbIE
ocoOus, JocKa
Aynuropusi Ne 007
VYyeOHnast Mmebenb, yueOHO-HarJIs AHbIE
MocoOus, TOCKa
Aynuropusi Ne 008
YyeOunast Mmebenb, yaeOHO-HarJIs AHbIE

8 Russian Upgrade.
Horosop Ne 104 ot
17.06.2013 T.

Jlunensuu d6eccpoyHbie
2. Microsoft Office
Standard 2013 Russian.
Horoop Ne 114 ot
12.11.2014 T.
JIutiensuu 6eccpounbie
3. Kaspersky Endpoint
Security mis 6usHeca -

CrangapTHBI.
Horosop
Ne31806820398 OT
17.09.2018 1. Cpox

IENCTBUSA JTULIEH3UHA JI0
25.09.2019




TeKylIero KOHTPOJIS "
NMPOMEKYTOUYHOH aTTeCTAlNu:
aymatopuss Ne 405 (xumdax

Kopryc), ayautopuss  Ne311
(xumdak Kopryc), ayauTopus
Ne 310 (xumdak xoprryc),
aymutopuss Ne 305 (xumdakx
KOpITYC).

S. NOMeILIeHHUs s

CaMOCTOSITeIbHOH padoThI:
yuTanpHeli  3am Ne 1
(TIaBHBIN

KOPIIYC),YuTaJIbHbIN 3a1 Ne 2
(puzmar  kopmyc-ydueOHOE),
yuTanpHblii 3am1  Ne 5
(rymMaHUTapHBIN
KOPIYC),YuTaJIbHbIN 3a1 Ne 6
(yueOHblit

KOPIYC),YnTabHbIN 3a1 No 7
(TyMaHHUTapHBIA KOPITYC).

6. moMewenne NJIs1 XpaHeHHUS
U NPOoPHIAKTHIECKOT 0
00CcJTy’)KUBAHUA y4eOHOro
o0opynoBanms: ayautopus Ne
405 (xumdak KopIryc).

IocoOus, JoCKa
YuranbHbii 3271 Ne 1
Hayunbiii u yueOHbIl (oHI, HaydHas
nepuoauka, I[IK (monoOmox) - 3 T,
HeorpanuueHHbiii gocryn k ObC u BJl;

KOJINYECTBO MOCATOYHBIX MeCT — /6.
YuraabHbli 320 Ne2
Hayunbrii u y4eOHbIN (oOHI, HaydHAs
NepUOINKA, K (MOHOOI0K),
NOJKITIOUYEHHBIX K cetn WuTepHer, — 8
HIT., HeorpaHu4eHHblil noctyn Kk ObC u
BJ1; konmmdaecTBo mocagodHbx MecT — 50
YuranbHbii 321 Ne 5
Hayunplif u yueOHbIl ¢(oHa, HaydHas
nepuoauka, IIK (MoHOOMOK) - 3 T,
HeorpaHnueHHbId foctyn k ObC u B/I;
KOJIMYECTBO MOCATOYHBIX MeCT — 27.
YuranabHblii 327 Ne 6
Hayunpiif u yueOHblil (ona, HaydHas
nepuojuka, IIK (MoHOOnOK) - 6 T,
HeorpannueHHbI goctyn k ObC u B/
KOJIMYECTBO MOCaI0YHBIX MecT — 30.
YuranbHbii 3240 Ne 7
Hayunpiif u yueOHblil (ona, HaydHas
nepuoauka, IIK (MoHOOmOK) - 5 miT,
HeorpannueHHbld noctyn k ObC u BJI;
KOJIMYECTBO MOCANOYHBIX MecT — 18.
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