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CnMCcOK JOKYMEHTOB H MaTepUAaJIoOB

1. IlepevyeHb IUTAHUPYEMBIX PpE3YJIbTaTOB OOY4YEHHSI MO JUCUUIUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH  PE3YJIbTaTaMU OCBOEHUSI 00Pa30BaTEILHOM MPOTPAMMEBI

2. Llenb ¥ MECTO AUCHMILIUHBI B CTPYKType 00pa3oBaTesbHOM MporpaMmbl

3. Conepxanue pabodeil mporpamMmbl (00BEM MUCHUIUIMHBI, THIBI W BUABl y4EOHBIX
3aHATHH, Y4eOHO-METOAMYECKOE 00CCIIEYCHHE CAaMOCTOATEILHON Pa0OThI 00YUYAIOIINXCS)

4. ®OoHJI OIICHOYHBIX CPEJICTB MO TUCITUTUINHE
4.1. TlepeueHb KOMMETCHIIMH C yKa3aHWEM OTamoB UX (opMUpOBaHHUS B MpoIecce
OCBOCHHUsI 00pa3zoBarebHON mporpaMMmbl. OmHcaHWe TMOKa3aTelied U KPUTEPUCB
OLICHMBAHMSI KOMIIETEHIMII HAa pa3jMuYHBIX ATarnax X (OpMHUPOBAHUS, ONMUCAHHUE IIKAJ
OIICHUBAHMS
4.2. TunoBble KOHTPOJIbHBIC 3aJlaHUSI WM WHBIE MaTepHUalbl, HEOOXOUMbBIE IJI OL[CHKU
3HAHWH, YMEHUH, HABBHIKOB U OIBITa JACSITEIBbHOCTH, XapaKTCPU3YIONIUX ITaIlbl
dbopMUpOBaHUS KOMIIETEHIIMH B MpOILIECCE OCBOCHUSA O0pa30BaTEIbHOW MPOrPAMMBI.
MeTonudeckue MaTepHalibl, ONMPEACISIONINe MPOLEAYPhl OIICHUBAHUS 3HAHUH, YMCHH,
HAaBBIKOB M  OMNbITa JEATEIBHOCTH, XapaKTepU3YIOIIMX dTambl  (HOpPMHUPOBAHUS
KOMIIETEHLINI

4.3. PeliTUHI-IUIaH JUCHUAIUINHEI

5. YueOHO-MeTomMYecKoe U HH(OPMAIIMOHHOE 00SCTICUCHNE TUCIIUITITUHBI
5.1. IlepeyeHb OCHOBHOH W JTOMOJIHUTEIbHOW YUEOHOH JIUTEpaTyphl, HEOOXOAUMOMN IS
OCBOGHUS JUCIUITITUHBI

5.2. IlepeueHs pecypcoB HHGOPMAITMOHHO-TSIIEKOMMYHHKAITHOHHON ceTH «HTepHET» H
MPOrPaMMHOT0 OOecreueHus, HEOOXOAUMBIX ISl OCBOCHHUSI TUCIIUTUIMHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMas JUIsl OCYIISCTBICHUSI 00pa30BaTEIIHLHOTO
nporiecca 1o JUCIHUILTHHE



1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs MO TUCIUNIHHE, COOTHECEHHBIX €
NJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHON MPOrpaMMbl
(c opuenmayueu Ha Kapmovl KOMNEMeHYutl)

B pe3ynbrate ocBoeHUS 00pa30BaTeIbHOM MPOTrPAMMBI 00 yUAIOITUIICS TOJDKEH OBIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHs [0 JUCLUIUTUHE:

Pesynbrarsl 00y4eHus

dopmupyemasi KoMrereHuus (c
yKa3aHHEeM K0J1a)

IIpumeyanue

3Hauusd 1.3uaTh:
MaTeMaTUYeCKHUi anmapar,
HEOOXOAUMBIN JIJIsl pellICHUS

OIIK-1 CoocobHOCTE 1
FOTOBHOCTBIO UCIIOIB30BATh
OCHOBHBIE 3aKOHBI

OCHOBHBIC TCOPETUUCCKUC
MOJ0XKEHUS CMEXKHBIX C XMMHUEH

po(eCCHOHAIIBHBIX 3a]1a4 B €CTECTBEHHOHAYYHBIX

00J1aCTH XUMHUHU U JMCILIUILIMH B

MaTepHaIOBEICHHS npo¢eCCHOHAITBHON
JIeSITEILHOCTH

2.3HaTh: OIIK-1 Cnoco0HOCTh U

TOTOBHOCTBIO HCIIOJIB30BAaTh
OCHOBHBIC 3aKOHBI

AHAJIMTUYECKUE U YUCIICHHBIE
METOABI pacy€ra nmapaMeTpoB
TEXHOJIOTMYECKOIO
000pyI0BaHUS

€CTECTBCHHOHAYUYHBIX €CTECTBCHHOHAYIHBIX

JUCLIUIUIHH JIUCIIUIUINH B
npoQeCCHOHAIBHON
JIEATENHHOCTH

3.3HaTh: IT1K- 2 roTOBHOCTBIO

HIPUMEHSATh aHAIUTHYECKUE U
YHCJICHHBIE METOBI PEIICHUS
MOCTaBJIEHHBIX 3aj1a4,
MCTIOJIb30BaTh COBPEMEHHBIC
UH(pOpPMaLIMOHHbIE
TEXHOJIOTUH, TPOBOJIUTH
00paboTKy uH(popMaIH ¢
WCTIOJIb30BAaHUEM TTPHKIIATHBIX
IPOTPaMMHBIX CPEICTB Cepsl
npo¢eCCHOHAIBHON
JeSITeIbHOCTH, UCTIOJIb30BaTh
CEeTeBbIE KOMITBIOTEPHBIC
TEXHOJIOTUH U 0a3bl JaHHBIX B
cBOeH podeccCuoHaTbHON
001aCTH, MAKeThl MPUKIIAIHBIX
[IpOrpaMMm I pacu€ra
TEXHOJIOTHYECKUX MapaMeTpoB
000pyTIOBaHUS

YMmenusa 1.YMmeTs:
peniaTh TUIOBBIC YIeOHbBIS
3a/1a4d 10 OCHOBHBIM pa3jienam

OIIK-1 CnocoOHOCTE U
TOTOBHOCTBIO UCIIOJIL30BATh
OCHOBHBIE 3aKOHBI

MPUMEHSTH CTaHAapTHOE
porpaMmMHOe o0ecriedeHue mpu

MaTEeMaTHKH U €CTECTBCHHOHAYIHBIX
€CTECTBEHHOHAYYHBIX JMCIIUTIIINH B
JTUCIUIIIAH npodeccuoHanbHOM
JIEATCTLHOCTH
2.YMeTh: ITK- 2 rOTOBHOCTBIO

MNPUMCHATH AHAJIUTUICCKUEC U
YHUCJICHHBIC METOJIbI PCIICHU A




PEIICHUN XUMUYECKUX U
MaTepHalOBEIYECKUX 3a/1ay,
P TIOJITOTOBKE HAyYHBIX
nyOauKaiui 1 J10KJIa 0B

MOCTAaBJICHHBIX 3a]1a4,
UCIIOJIb30BATh COBPEMEHHBIC
UH(POPMAIIMOHHBIC
TEXHOJIOTUH, TPOBOIUTH
00paboTKy HH(pOPMALIHH C
UCIIOJIb30BAHUEM MTPHKIIAHBIX
MPOTPAMMHBIX CPEJICTB CephI
npodecCHoHATBLHOM
JeSITeTbHOCTH, UCTIOJIb30BaTh
CETEBBIC KOMIILIOTEPHBIC
TEXHOJIOTUU U 0a3bl JJaHHBIX B
CBOCH MpodeccuoHaIbHON
00J1aCcTH, TAKETHI TPUKIIATHBIX
Iporpamm JJis pac4éra
TEXHOJIOTUYECKUX MapaMeTpOB
000pynOBaHUs

Bnanenus
(HaBBIKH /
OIIBIT
JESITEIBHOCTH )

1.Bnaners:
HaBBIKAMU pabOTHI C yIeOHOMH
JUTEPaTypOil, OCHOBHOM

OIIK-1 Cnoco0OHOCTE U
FOTOBHOCTBIO MCIIOJIL30BATH
OCHOBHbBIE 3aKOHBI

TEPMHHOJIOTHEH U IOHSITUWHBIM | €CTECTBCHHOHAYIHBIX
arnmapaTroM 0a30BbIX JUCIIUIUINH B
MaTeMaTUYeCKUX U npo¢eCCHOHAIBHON
€CTeCTBEHHOHAYYHBIX JIEATENHHOCTH
JUACIIUILINH

2.Bimaners: [1K- 2 roToBHOCTBIO

HABBIKAMU Pa0OThI ¢ HAYYHBIMH
1 00pa3oBaTeIbHBIMU
nopTajaMu

3.Biazers:

0a30BBIMHU HaBBIKAMH
MPUMEHEHHUS CTaHAapTHOTO
MIPOTrpaMMHOTO 00ecTieueHus
JUTSL pacuéTa TEXHOJIOTUYECKUX
napameTpoB 00OpyAOBaHUS

NPUMEHATh aHATUTHYECKUE U
YHCJIEHHBIE METO/IbI PEIICHHS
MOCTaBJICHHBIX 3a]1a4,
UCIIOJIb30BATh COBPEMEHHBIC
MH(OpPMaLMOHHbIE
TEXHOJIOTUH, TPOBOJIUTH
00paboTKy HH(pOpMAIIIH C
MCTOJIb30BaHUEM MPHUKIIAHBIX
IIPOrPaMMHBIX CPEJICTB Chepbl
npodeccnoHaNbHOMI
JeSITeTTHHOCTH, UCTIONIb30BaTh
CEeTEBbIE KOMIBIOTEPHBIE
TEXHOJIOTUH U 0a3bl JaHHBIX B
CBOEi npodeccruoHanbHON
001aCcTH, TTAKeTHl TPUKIIATHBIX
porpamm i pacuéra
TEXHOJIOTHIECKUX MapaMeTpOB
o0opynoBaHus




2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOIM MPOrpaMMbl

HucuummuHa «MaTtemMaTrkay OTHOCUTCS K 0a30Boi wactu npodeccuonansHoro mukia OOIT.

Juctunnuaa uzydaercs Ha 1 kypce B 1-2 cemecTpax.

Lenp u3ydeHus: TUCHUTUTHHBI (MOIYs) «MaremaTtukay sSBisieTcsi — GOpMUPOBAHUE
JIOCTAaTOYHOTO YPOBHS MaTEMAaTUYCCKUX 3HAHUW CTYICHTA [T OBJIAJICHUS JUCIIUTUTMHAMHE TAaHHBIX
HanpaBlIeHUH, JOPMUPOBAHUE MPAKTUUECKUX YMEHUIN U HABBIKOB, HEOOXOIUMBIX IS
npuoOpeTeHus KBaTHpUKauu OakaiaBpa.

JJ1s1 OCBOCHUS JUCIIUTUTMHBI HEOOXOIMMbI KOMITETEHITUH, C(HOPMHUPOBAHHBIC B paMKax
U3yUYEHHsI IIKOJILHOTO Kypca CICIYIOIUX JUCIUIUIAH: are0pa, TeOMeTpHs, Hadalia
MaTEeMaTHYECKOTO aHaln3a, (PU3HKa.

[lepeveHb AUCIUIUINH, Il YCBOCHUS KOTOPBIX HEOOXOIMMO U3YUCHHE JUCIUTUIAHBI
«MareMaTukay: 00IIas 1 HEOpraHUYECKast XUMHUS, aHATUTHUECKAsT XUMHESI U (PU3UKO-XUMUIECCKHE
METO/IbI aHAIM3a, (PU3NYECKass XUMUS, TIPUKIIaTHAsE MaTeMaTHUKA U JIp.



3. Conep:xanue padoyeil nporpamMmsl (00beM THCHHUIINHBI, TUNIBI H BUAbI y4€OHBIX
3aHATHI, yUeOHO-MeToIn4YecKoe o0ecneyeHne CaMOCTOATEeIbLHOI PadoThI

00y4aroIuXxcs)

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEXJEHUE BBICIIIET'O ObPA30OBAHUA

«BAIIIKMPCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JTUCIUTIIMHBI «MareMaTtuka» Ha 1-2 cemecTp

(HaMMEHOBaHUE JUCITUILIHHBI)
ouHas popma oOvyUeHNs

(bopma o0yueHust

Bua pa6orsl

O0beM TUCHUTNIIHHBI

O6mas tpynoemkocts auctuiuinabl (3ET / gacoB) 6/216
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOoTy C MperoaaBaTesem:
JIEKLIUHA 68
MPAKTHYECKUX/ CEMHUHAPCKUX 68
na0opaTOPHBIX
apyrux (TpynmoBasi, HHANBUIYaJbHast KOHCYJIBTAIUS U HHBIC BUJIBI
y4eOHOI eI TEeNbHOCTH, TPEIyCMaTPUBAIOIINE pad0Ty 00yUarOIIUXCs C
npenoaasarenem) (PKP)
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 44
VY4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3aMeHy/3auery/nupdepenunpoanHomy 3adery (KoHTpoIb) 34,8

®opma(bl) KOHTPOJIS:
JK3aMeH 2 ceMecTp,




No Tema u conepxanne dopma U3y4eHHs] MaTEPUAIIOB: JICKIIUH, OcHoBHas 1 3agaHus Mo dopma TEKYIIEero
/1 MIPAKTUYECKHE 3aHATHSI, CEMUHAPCKHE 3aHSITHS, JOTIOJTHUTEIbHAS CaMOCTOSITEJIbHOU KOHTPOJIS
nabopaTopHble paboOThI, caMOCTOsITeNIbHAs padoTa U JIuTepaTypa, pabote yCIIeBa€MOCTH
TPYZAOEMKOCTb (B Hacax) pEeKOMeH1yemas CTYJICHTOB (KOJITIOKBUYMBI,
CTyIeHTaM (HoMmepa KOHTPOJIbHbBIE
U3 CIIUCKA) paboTsl,
JIK I[MTP/CEM JIP CP KOMIIBIOTCPHBIC
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9
1- i1 cemecTp
1. DJIeMeHTbI JINHeHOoi 6 12 [1] TnaBa 4 [3] T'naBa 6, §15, | Konrponbsnas padbora
ajredpbl. MaTpuib. 3ag. 15.1-15.114,
Omnepanuu Haj §16, 3an. 16.1- DK3aMeH
Marpuiriamu. CBONCTBA, 16.41
KJIaCCU(UKAIIHS
Marpuil. CBoiCcTBa
ONIPEACIIUTENCH.
MuHODBL.
Anrebpanyeckue
nononHeHus. ObparHas
Marpuia. Panr
MaTpulibl. CHCTEMBI
JIMHEWHBIX YPABHEHUM.
Teopema Kpamepa.
Meron I'aycca u meron
00paTHOM MaTpUIIBI
pemenus CJIAY.
Teopema Kponekepa-
Kanemnm.
2. | DaeMeHTBI BEeKTOPHOIi 6 12 [1]TnaBer 1, 2; rnaBa | [3] ['maBal, §1, | KonTpoapHas pabora.
ajaredpobl 5, §1-9; rnapa 6; 3am:. 1.30-1.51,




AHAJTUTHYECKOM
reomerpuu. BexTopsl.
HeicTBus Hazg
BekTOopaMu. IIpoeknus
BEKTOpA Ha OCb.
CkansipHoe
IIPOU3BEICHUE
BEKTOpOB. IIpsamas Ha
mockoct. Bzanmuoe
PacnoIoKeHUe MPSMBIX
Ha IJIOCKOCTH. Y CIIOBUE
NapaJJIEIIbHOCTH U
NEePHEHANKYIIPHOCTH
IPSAMBIX. YTOII MEXAY
JIBYMSI ITPSIMBIMU.
Paccrostane oT TOUKH 1O
npsimoii. Kpussie
BTOPOTO MOPSIJIKA U UX
KaHOHMYECKHUE
ypaBHEHUS. Y paBHEHUS
MOBEPXHOCTHU U JIMHUU B
IIPOCTPAHCTBE.
IT;mockocts B
npoctpanctse. [Ipsmas
B IIPOCTPAHCTBE.

rinaea 8, § 7

153-1.73,1.76-
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, 3an.
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

Beenenue B anaams.
[Tonarue QpyHKIUU

10

13,3

[1] Tnasa 10,

[3] I'maBa 3, §6,

KonTponbhas pabota

3az1. 6.1-6.16, DK3aMeH
OJTHOW TIEPEMEHHOI. 6.19, 6.20, 6.26-
CrocoOsI 3a1aHus. 6.34, 6.38-6.43,
OCHOBHBIE CBOIICTBA 6.50-6.53, 6.55,
(4eTHOCT®, 6.57-6.59.
OTPaHUYEHHOCTb, §7, 3an. 7.39-
MEePUOIUYHOCTD, 7.50, 7.60-7.119,




byaknun. CioxHas
¢byukus. OOparHas u
HesiBHas ()yHKIIHH.
[Ipenen
MOCIIEI0BATEIHLHOCTH.
CaoiicTBa cxopsiencs
MOCIIE0BATEIHLHOCTH.
Hucno € u CBA3aHHBIE C
HuM npenensl. [Ipenen
GbyHKIHN.
['eomeTpuyeckuii cMbICT
npenena GyHKIum.
CaoticTBa (HyHKIIUN
MMEIOIIEH KOHEYHBIN
npenen. beckoneuno
MaJble QyHKIIIH,
0eCKOHEeYHO OoJbIINe
¢dbynkumn. [epBoiit
3aMevaTeNbHbIN Mpeaer.
AcuMITOTHI rpaduka
GbyHKIUH.
HenpepsiBHOCTB
(GYHKLUU B TOUKE.
Touku paspsiBa
¢dbynkun. CBoiicTBa

MOHOTOHHOCTH ). 7.132-7.147.
DeMeHTapHbIe §8, 3ax. 8.31-
8.51.

HETNPEPBHIBHBIX
(GyHKIMH.
2-1 cemecTp
JAudpepenunanbHoe 12 14 [1]TnaBer 11, 12. [2] TnaBa 4, §9, | KoutposbHas paboTa
ucunciaenne GQyHKIUM 3am. 9.1-9.161,
0/IHOI epeMeHHO. 9.186-9.199. DK3aMeH
10




3ajaun MPUBOIAIINE K

[IpousBogHas u
g hepeHmman
byHKIHIH.
I'eomerprueckuii u
(bu3nUecKuit cMbICI
npousBoaHou. [IpaBuna
nuddepeHIpoBaHus.
Tabmuma mpou3BOTHBIX
OCHOBHBIX
3JIEMEHTapHBIX
dbynknuii. CBoiicTBa
Qg QepeHIIpyeMbIX
GbyHKIH (TeopeMbl
®epma, Jlarpanxa,
Ponns, Kommn).
IIpumeHeHne
IIPOU3BOJHOM K
BBIUHCIICHUIO TIPE/IENIOB.
IIpasumno Jlonurans.
®opmyna Teitopa.
Bospacranue u
yObIBaHUE (QYHKITHH.
OKCTpeMyMbl QYHKIUH.
Beimykiocts u
BOTHYTOCTh Tpaduka
GYHKIIUH, TOUKU
neperuoa.
HccnenoBanue
(GyHKUUH 1 TOCTpOEHHE
rpadukoB. Haubonbiee
U HauMeHbIllee

MIOHATHUIO IIPOU3BOIHOM.

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

11




3HaYeHUe PYHKIUU Ha
OTpE3KE.

HNuTerpanbHoe
ucunciaenne QyHKIUN
O/THOM MmepeMeHHOM.
IlepBooOpazHas
byaknun. OnpeaeneHne
Y OCHOBHBIE CBOMCTBA
HEOTpeAeIEHHOTO
uHTerpana. OCHOBHbIE
METO/IbI
UHTETPUPOBAHUS:
CBEICHHE K TaOJIMYHBIM
WHTErpajiaM, 3aMeHa
MIEPEMEHHO,
WHTETPUPOBAHUE 10
gactaMm. Tabauna
WHTETPAJIOB.
WuTerpupoBanue
palMOHAIbHBIX,
UPPalMOHATBHBIX U
TPUTOHOMETPUUYECKUX
BBIpaXeHUH. 3a1auun
MIPUBOIATINEC K
MOHSITHIO
OTIPEICTICHHOTO
WHTETpana.
OnpeneneHHbIn
UHTETpaJl U €ro
cBorictBa. Popmyia
Hrrotona-JleliOuuma.
3aMeHa epeMeHHON U
WHTETPUPOBAHUE 11O

12

20

[1] TnaBer 15-17

[2] TnaBa 5, §11,
3amg. 11.1-11.62,
11.65-11.94,
11.96-11.212.
§12,3axm. 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.

KounTponbhas pabora

DK3aMeH

12




YacCTsAM B OIIPEACTICHHOM

UHTErpale.
['eomeTpuueckue u
¢dusnueckue
MPUIOKEHUS
OIIPEIEIEHHOTO
UHTErpana.
HecoOcTtBeHHbIE

WHTETPaJIbL.

JAudppepennuaibubie

12

ypaBHeHHs1. OCHOBHbBIE
oTpesieNIeHusl.
Huddepennmanbabie
ypaBHEHUS [IEPBOTO
HopsiIKa: ¢
pa3aensaomuMucs
IIEPEMEHHBIMH,
OJTHOPOJIHBIE,
JIUHEeNHbIe, bepnyiy, B
MOJIHBIX
muddepeHnmanax.
JInnelinpie
muddepeHnranbHbIe
YpaBHEHHUS BTOPOTO
nopsiaka. JInHeneie
nuddepeHnraibHbIe
YPaBHEHHUS BTOPOTO
HopsIKa ¢
MIOCTOSIHHBIMH
KoahULIEHTaMH.
Bcero yacos:

14

[1] T'naBer 24, 25.

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

KonTponbhas padora

DK3aMeH

85,3

13



4.1. IlepeyeHb KOMIIETEHUMI C YKA3aHUEM 3TAaNOB UX ()OPMHPOBAHUS B NPOLIECCE OCBOEHUS

4, @DoH/ O1LIEHOYHBIX CpeacTB MO TMCHUIIJINHE

06pa30BaTeJIbH0ﬁ nmporpaMmmal. Onucanue noxkasarejei u KPpUTEPUEB OLICHUBAHUA
KOMIIEeTEeHIUI Ha PA3JIUYHBIX 3TAallax UX (bOpMHpOBaHI(Iﬂ, OIMMCaHu e IKAJ OHCHUBAHUSA

OIIK-1 CnocoOGHOCTh ¥ TOTOBHOCTBLIO MCIOJIH30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIIINH B HpO(l)eCCHOHaHBHOfI JACATCIIbHOCTH

YposeHb [Inanupyemsblie Kpurepun onieHuBaHus pe3yabTaToOB 00ydIeHUs
OCBOEHUS pe3yabTaThl
KOMIIETCHIIU o0y4deHus
u (mokazarenu 2 («He 3 5
JOCTHKEHUSI 4
yIIOBAETBOPUT | («YIOBIETBOP («OTnuuHO
3aJ1aHHOTO («Xoporoy)
€JIbHO») UTEJIBHO») »)
YpOBHS
OCBOCHHUS
KOMITCTCHIIH )
3HaTh:! He Moxer | Mmeer Nmeer HNwmeer
OIIK-1 MaTE€MaTU4YeCKU | IPUBECTU NIPEACTABICHU | MPEICTABIEH | YETKOE,
i anmapar, MIpUMEPBI e o cmocofax | ue 0 | LEJIOCTHOE
HEOOXOIUMBIA | MCIIOJIB30BAHU | HMCIIOJIB30BAHU | CIOCO0AX IpeJcTaBie
JUISL peLeHus s o UCIIOJIB30BaH | HUE 0
npodeccuoHanb | MaTeMaTUYECK | MaTeMaTHYeCcK | Us crocobax
HBIX 33/1a4 B Oro ammapara | Oro amnmnapara | MaTeMaTH4eC | UCI0JIb30Ba
00JIaCTH XMMUU | TIPU  PEILICHUU | IPU  PEIICHUH | KOTO HUSA
u 3a1a4 B | 33124 B | anmapara MaTeMaTuy
MarepuaioBene | obiactu obnactu MIPU PEIICHUH | €CKOTO
HUS XUMUU U | XUMUU U | 3a1a4 B | anmapara
MaTepuajoBe]l | MaTepUaNOBE]] | XUMUU U | Ipu
3HaTh: CHUSL. eHus, HO | MaTepUaloBe | pelIeHUHU
OCHOBHBIE 3arpyaHseTcss | JAOImyCKaeT JICHUSL. 3a1a4y B
TEOPETUYECKHUE | B HeTouHocTH B | Mmeer obnactu
MOJIOXKEHHUS omnpeneneHu | GOpMYIHUPOBK | MPEJCTABICH | XUMHUU U
CMEXHBIX C 0a30BbIX ax. Nwmeer | ue 0 | MaTepuaio
XUMHEN MTOHATUI U | IPENICTABIIEHU | CONEPKAHUU | BEICHUS.
€CTeCTBEHHOHA | ()OPMYJIHMPOBK | € O | OTZENBHBIX Nmeer
YUHBIX €  OCHOBHBIX | COAEpKAaHUU pas3zenon YETKOE,
JUCUUTIIIUH 3aKOHOB OTJIETIbHBIX CMEXHBIX C | LEJIOCTHOE
CMEXKHBIX C | pa3zesnos XUMHuein peJicTaBie
XUMUEH CMEXKHBIX C | ECTECTBEHHO | HUE 00
€CTECTBEHHOHA | XUMHUEN Hay4HbIX [0]0)11170:¢
YYHBIX €CTECTBEHHOHA | IUCLUUIUINH, | 3aKOHOMEp
JUCUUILIINH YUHBIX 3HAeT HOCTSIX
JUCITUTLITNH, TEPMHUHOJIOTH | CMEXHBIX C
HO JIONYCKAeT | 0, OCHOBHBIE | XUMHEU
HETOYHOCTH B | 3aKOHBI U | €CTeCTBEHH
(hOpMYIHUPOBK | TOHUMAET OHAYYHBIX
ax. CYILIIHOCTh JTUCITATIITAH
o0mmmx U crocobax
3aKOHOMEPHO | UX
cTel 9TUX | UCMOJIb30BA




obnacrei HUA  TIpH
3HAHUS. pelieHnn
npodeccuo
HaJIbHBIX
3a1a4y B
o0macTu
XUMUH U
MaTepuaio
BEJICHMUSI.
YMerh: pemiath | YMeET pemars | YMEET pemarb | YMeer YmMmeer
TUTIOBBIE TUIIOBBIE TUTIOBBIE peliaTth peuiarhb
yueOHbIE 3a1a4u u3 | 3a1a4u U3 | KOMOMHUPOB | 33a7a4u
3a1a4n 1o | 6a30BbIX 0a30BBIX aHHbIE MOBBIIICHH
OCHOBHBIM KypcoB KypCOB 3aJa4uu u3 | ot
pasznenam €CTECTBEHHOHA | €CTeCTBEHHOHA | 0a30BBIX CII0KHOCTH
MaTeMaTHKH U | YYHBIX YUHBIX KypcoB u3 0a30BbIX
€CTECTBEHHOHA | IUCIUIUIMH, JTUCIUILINH. €CTECTBEHHO | KypCOB
YUHBIX HO JIOIyCKaeT Hay4YHBIX €CTECTBEHH
JTUCITUTLIVH. OTJICIbHbBIE JUCIUIUIMH. | OHAYYHBIX
OILINOKU. JUCIIAILINH
Buaners: Bianeer Bianeer Bianeer Buianeer
HaBbIKAMU HaBbIKAMU HaBbIKaMU HaBbIKaMU HaBbIKAMU
paboThI C | moucka BOCIIPOU3BEJIE | CAMOCTOSITENl | KPUTHUYECK
yueOHOU yueOHO HUS BHOTO oro
JUTEPATypOH, JUTEPATyphl, B | OCBOEHHOTO U3Y4EHUS aHaJM3a
OCHOBHOI1 T.4. ¢ | yueOHOrO OTJICTbHBIX yueOHOU
TEPMHHOJIOTHEN | UCIOIB30BAaHU | MaTepuaia, B | pa3fesioB uH(pOopMaI
U TIOHATUUHBIM | €M L[EeJIOM BiaJieeT | yueOHOU uu,
anmnaparom AIIEKTPOHHBIX | OCHOBHOM JUTEpPaTyphl, | YpOBEHb
6a30BbIX peCypcoB, TEPMHUHOJIOTHE | BIAJEET BJIAJICHUS
MAaTEMATUYECKHA | YACTUYHO i U | OCHOBHOM TEPMHUHOIIO
X U | BIajieer MOHATUNHBIM | TEPMUHOJIOTH | THEH U
€CTECTBEHHOHA | OCHOBHOM arrnapaToM el u MOHATUNHBI
YUYHBIX TEepMUHOJIOTHE | 0a30BBIX HNOHATUIHBIM | M
JUCIUIUINH. 17§ U | MaTeMaTUYeCK | anmnapaToM anmnapaTrom
HNOHATUMHBIM | UX u | 6a30BBIX MIO3BOJISIET
anmnapaTrom €CTECTBEHHOHA | MaremMaruyec | GopMyJInupo
0a30BBIX YUHBIX KHUX U BaTh
MaTeMaTU4ecK | AUCLMILIUH. €CTECTBEHHO | BBIBOJIBI U
ux u Hay4HBIX y4acTBOBAaT
€CTECTBEHHOHA JUCLUIUIMH. | b B
YUHBIX JUCKYCCHU
JTUCIUTUINH. o
y4eOHBIM
BOIpOCaM
0a30BbIX
MaTeMaTH4
€CKUX U
€CTECTBEHH
OHAyYHBIX

JUCIUITIINH




Bropoii atan

(yriryOIeHHBIN
YPOBEHB)

(OIIK-1)

YMerh: MoxeTt CrocobeH CnocobeH MoxeTt
OTIPE/ICIIATh yKa3arh Ha yKazarb yKa3aTh 000CHOBATH
HEOOXOANMOCTE | HEOOXOOUMOCT | CieUalbHble | CIIEMHAILHBIE | HEOOXOIUM
TIPUBJICYCHHUS b IIPUBJICUCHUS | Pa3JIEIIbI paziensl OCTb
JOMOJIHUTEIbH | CIELHAJbHBIX | CMEXKHBIX C CMEXXHBIX C MIPUBJICYCH
bIX 3HAHUU W3 | pa3geioB XUMHEN XUMHUEH us
CIIelAaTbHBIX MaTeMaTH4YeCK | MaTeMaTHYECK | MaTeMaTHyeC | CBEIECHUM
pazzienoB HUX U UX U KUX U u3
MaTEeMaTHYECKH | €ECTSCTBEHHOHA | €CTECTBEHHOHA | €CTECTBEHHO | JOIOJIHUTE
X U | YYHBIX YUHBIX HAyYHBIX JIBHBIX
€CTECTBEHHOHA | JUCLMILINH JUACIUTUINH, JTUCHIUIUIAH, | Pa3eiioB
YUHBIX JUTSL pEIICHUsT | HEOOXOMUMBIC | HEOOXOAMMBI | MATEMAaTHUK
JUCIUTIIAH JIJIS | KOHKPETHOU JUTSL peIIeHUs e I U H
perieHus npoOJIeMbl B MOCTABJICHHON | perieHus €CTCCTBCHH
npodeccuoHasb | mpodecCHoHal | 3aJauu MTOCTaBJICHHO | OHAYYHBIX
HBIX 33/]a4. BHOU cepe XUMUYECKON 1 3a1a4n JUCLIUIUINH
JEATEeTLHOCTH, | HANPABJICHHOC | XMMHUYECKOH | H
HO HE B TH, HO HaIPaBJIECHHO | paHXXUPOBA
COCTOSIHUH JIOTYCKaeT CTH. Th UX IO
KOHKPETU3UPO | OTACIIbHBIC CTEIICHU
BaTh HETOYHOCTH. 3HAYMMOCT
MOCTaHOBKY U JIIs
3a7a4H. pelIcHUs
IIOCTaBJICHH
o 3amauu
(He0OXOIH
MEIE,
BCIIOMOTAaTe
JIBHEIC,
WJUTFOCTpAT
WBHEIE U
Jp.)
Bnanets: HNmeer obmee | Cnocoben Brnageer Braageer
HaBBEIKAMH MIPEACTABICHU | MPEIOKUTH HaBBIKAMH HaBBIKAMH
HCIOIb30BaHUSA | € O MIPUMEPHI MPUMEHEHUS | IPUMEHEHH
TEOPETHUYECKUX | BO3MOXKHOCTH | MCTIOJb30BAaHU | TEOPETUUYECK | o
OCHOB 0a30BbIX | MPAKTUYECKOT | A UX MOJIeNIEH | TeOpeTHYeC
pasnenoB 0 TEOPETUUECKH | MpHU KHX
MaTEMAaTUKH M | UCIIOJIB30BaHU | X UMHTEpHIpeTal | Mojeneit
€CTECTBCHHOHA | S MPEACTABICHU | UM npu
YUHBIX TEOPETUYECKH | H OTJENbHBIX pE3yNbTaToOB | MJIAHUPOBA
JTUCIIUTIIIUH TPU | X OCHOB paznenoB B OTACILHO HUU paboT
pelIeHn 0a30BBIX MaTEMaTHUKHA U | B3ATOM B
KOHKPETHBIX pazzenoB €CTEeCTBEHHOHA | 00JIacTH npocdeccuo
XUMHUYECKHUX MaTEeMAaTHKU M | YIHBIX XHAMHH, HO HaJILHOM
3aja4. €CTECTBCHHOHA | IMCIUILINH JIOITyCKaeT chepe
YYHBIX JUTSI peIIEHUsT | OTICIIbHBIC JIeATEIIEHOC
IHUCIHIUINH B 3a7a4 HETOYHOCTH. | TH U
npodeccuonan | npodeccuoHal TPaMOTHOM
BHOU BHOU MHTEPIIpETa
JIeATEIIBHOCTH, | ACATENLHOCTH. 182071
HO HE B MOJTyYEHHBI
COCTOSIHHM UX X
KOHKPETU3UPO pe3yIabTaTo




BaTh
HpI/IMCHI/ITeJIbH
0K
MMOCTaBJICHHOMI
3ajaqe.

[TK- 2 rOTOBHOCTBIO TPUMEHSATh AHATUTUICCKUE U YUCIICHHBIC METO/IbI PEIICHHS TOCTABICHHBIX
3aJa4, UCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, IPOBOIUTH 00pabOTKY
UH(OpPMAIIMHU C UCTIOIH30BAHHEM TPHKIIAIHBIX TPOTPAMMHBIX CPEICTB Chephl MPodHecCHOHATbHON
ACATCIIBHOCTH, UCIIOJIB30BATh CCTCBBIC KOMITBIOTCPHBIC TCXHOJIOTUH U 0asbl JAHHBIX B cBOEH
npodeccroHaIbHOM 00JIACTH, MAKEThI MPUKJIATHBIX POrPAaMM IS pacyéTa TEXHOJOTHYECKUX
napaMeTpoB 000PYIOBAHHS

YpoBeHb [Inanupyemsblie Kpurepun onieHuBaHus pe3yabTaToOB 00ydIeHUs
OCBOEHUS pe3yJIbTaThI
KOMIIETCHIIU 0o0y4deHus
u (mokazarenu 2 («He 3 5
JOCTUKECHUS 4
YIOBIETBOPHUT | («YIOBIETBOP («OtnuuHO
3aJIaHHOTO («Xoporoy)
€JIbHO») UTEJIBHO») »)
YpOBHS
OCBOEHUS
KOMITCTCHITHI)
[lepBsiii 5Tan | 3HaTh: He 3naer HNwmeer Nmeer HNmeer
(YpOBEHb) | aHAIMTUYECKUE | QaHAJIUTUYECKH | MPEACTABIEHU | MPEACTABICH | YETKOE,
Y YHCJICHHbIE € U YUCJICHHBIE | € 00 ue 00 | enocTHoe
METO/IbI METO/IbI AQHAJIUTUYECKU | QaHAJIMTUYECK | IPEJCTaBIIE
pacuéra pacuéra X U 1504 U | HHE 00
apaMeTpoB [apaMeTpoB YHUCJIEHHBIX YU CJIEHHBIX aHAJIUTUYEC
TEXHOJIOTMYECK | TEXHOJIOTUYEC | METOMAX METOoJaxX KHX "
oro KOro pacuéra pacuéra YUCIICHHBIX
o0opynoBaHusi | 00OpYyJOBaHUS | MApaMeTpPOB apaMeTpoB | METOJax
TEXHOJOTHMYEC | TEXHOJIOrHue | pacuéra
KOro CKOTO napaMeTpo
o0opynoBaHusi | 000Opy/10BaHH | B
, HO JIOITyCKaeT | s TEXHOJIOTH
HETOYHOCTH YECKOT0
pacuerax o0opyoBa
rapameTpoB HUs
TEXHOJIOTMYEC
KOI'0
o0opynoBaHus
Bropoii atan | YMers: He ymeer | YMeer Ymeer Ymeer
(YpoBeHb) | IPUMEHSTH IIPUMEHSITD MIPUMEHSITh IIPUMEHSITD IPUMEHSTD
CTaH/IapTHOE CTaH/IapTHOE 6a3oBoe CTaH/JapTHOE | MOBBILIEHH
IIPOrpaMMHOE IIPOrPaMMHOE | IPOTPaMMHOE | IPOTPaMMHO | OM
o0ecrnieueHue obOecrieueHue | obecrieueHue | e CII0OKHOCTH
OpY  PELICHWU | IpU pEIIeHUH | IPH  PEIIeHUH | oOecrieueHue | MporpaMMH
XUMHYECKMX M | XUMUYECKUX M | XUMUYECKUX U | IIPH PEUICHUH | 0€
MaTepHajJoBeqU | MaTepHajoBe]] | MaTepUAIOBE]l | XUMHYECKUX | obecrieueH
€CKHMX  3aJad, | YeCKMX 3ajJad, | YeCKuxX 3ajad, | u ue npu
npu pu pu MaTepUajoBe | PELIEHUHU
MOJIFOTOBKE MOJITOTOBKE MO/ITOTOBKE JTYECKUX XUMHYECKH
Hay4YHBIX Hay4YHBIX Hay4YHBIX 3aja4, IpH | X "
nyonukanuii ¥ | myonukauuid W | nyOJauKanui W | HOJTOTOBKE | MaTepuaso




JIOKJIa/10B JIOKJIaIOB, HO | JIOKJIaJ0B Hay4HBIX BEIUECKUX
JIOITyCKaeT nyOonuKanuil | 3aga4y, NpU
OTJEJIbHBIE U JI0OKJIaJJOB | IOATOTOBKE
OILITMOKH. Hay4YHBIX
nmyOauKamm
171 u
JIOKJIaJI0B
Tperuit Buaners: Nmeer obmee | Mmeer obmee | Mmeer HNwmeer
JTan HaBBIKAMU IpPEJCTaBICHNU | MPEJCTaBIeHH | oOIee IpeJCcTaBie
(ypoBeHb) paboThI C e 0 pabore ¢ e 0 pabote ¢ MPEACTABJICH | HUE O
HaY4YHbIMU U HaY4YHBIMU U Hay4YHBIMH U ue o pabote ¢ | pabore ¢
oOpa3oBatenbH | 0Opa3oBaTeNbH | 00pa30BaTENbH | HAYYHBIMU U | HAYYHBIMHU
BIMHU BIMHU BIMU oOpaszoBaren | u
nopTajamMu HopTajlaMH, HO | MOpTaJlaMH, HO | bHBIMH oOpa3oBaTte
3Bnazners: HE B HE B HOpTajlaMy, . | JIbHBIMU
0a30BbIMHU COCTOSIHUM MX | COCTOSIHMM UX | BIIaJeeT HOpTaJIaMH,
HaBBbIKAMU KOHKPETU3UPO | KOHKPETU3UpO | 0a30BBIMU BJIaJICeT
PUMEHEHHS BaTh BaTh HaBBIKAMU 0a30BbIMHU
CTAaHJAPTHOIO | IPUMEHHUTEIbH | IPUMEHUTENbH | IPUMEHEHUSI | HaBbIKAMH
IPOTPaMMHOTO | O K 0 K CTaHJAPTHOT | IPUMEHEHU
o0ecrieueHus IIOCTaBJICHHOW | IOCTABJIEHHOH | O s
JUIsl pacuéra 3agade. He 3ajaue. IPOTPaMMHO | CTaHAAPTHO
TEXHOJIOTUYECK | BiaJeeT Bnaneer ro ro
UX MapamMeTpoB | 0a30BBIMU 06a30BbIMU oOecrnieyeHus | MpOrpaMMH
00OpyJOBaHUS | HAaBBIKAMHU HaBBbIKAMU Juid pacuéra | oro
PUMEHEHHS MIPUMEHEHHS TEXHOJIOTHYE | obecrieueH
CTaHJApTHOIO | CTAHJAPTHOI'O | CKUX ust JUIS
IPOTPAaMMHOTO | MPOTPAMMHOTO | TTapaMeTpoB | pacuéra
oOecrieyeHus | obecrieueHus: | 0OOPYAOBaHU | TEXHOJIOIU
JTA pacyéra JUTA pacyéra s1. YECKHX
TEXHOJIOTHYEC | TEXHOJIOrnYec napameTpo
KX KHX B
apamMeTpoB apaMeTpoB o0opyoBa
o0opyznoBaHus | 000OpyIOBaHUS HUS.
HO JIOMyCKaeT
OTJeNbHBIC
HETOYHOCTH.

Ilokazarenu C(bOpMHpOBaHHOCTH KOMIICTCHIIN I
KpI/ITepI/ISIMI/I OLCHUBAHHA ABJIAKOTCA OLICHKH, KOTOPBIC BBICTABIAIOTCSA HNPCIOJABATCIIEM 3a
BUABI ACATCIbHOCTHU (OHCHO‘IHBIC Cpe,Z[CTBa) IO UTOTraM HU3YUCHUSA MO,Z[y.]'ICfI (pa3z[en013 ,ZLI/ICLII/IHHI/IHBI).

4.2. TunoBbie KOHTPOJILHBIC 3aJaHUSI WM HHbIC MATEPHAJIbI, HEO0X0AMMBbIE JIs1 OLCHKH
3HAHMH, YMEHH, HABBIKOB H OIBITA JeATEIbHOCTH, XaPAKTEPU3YIOLIUX ITAIbI
(popMupoBaHUs KOMIIETEHIIHII B Ipolecce 0CBOCHHUsI 00pa30BaTe/IbHON NPOrpPaMMbl.
Meroanyeckue MaTepuaJibl, ONpeAe/soIMe NPoueAypbl OeHUBAHUSA 3HAHUMN, YMEHHH,
HABBIKOB M ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX ITANbI ()OPMUPOBAHUA KOMIIETCHUMH

Otanbl PesynbraThl 00y4yeHus Komnerenmus OrneHouHbIe
OCBOCHHUS cpencTaa
1-i1 sTan 1. MaremaTtnueckuit OIIK-1 Cnocobnocts u | KonTposnbHas
ammapar, HeoOXOIUMBIH TSl | TOTOBHOCTBIO paborta, sK3aMeH
3HaHus peeHus UCIOJIb30BATh
poeCCHOHATLHBIX 33]1a4 B | OCHOBHBIE 3aKOHEI




00JIaCcTH XUMUH U
MaTepHUaIOBEICHUS;

€CTeCTBEHHOHAYYHBIX
JUCIHMILINH B
npodecCuoHaTbHON
JeSTEIIbHOCTH

2. OCHOBHbBIE

OIIK-1 Cnoco0OHOCTE 1

TEOPETUYECKHE TOTOBHOCTBIO KOHTPOJIbHAS
MTOJIOKCHUS CMEXKHBIX C UCIIOJIB30BATh pabota; sK3amMeH
XUMHEH OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JUCIUILINH. JTUCIUILTUAH B
npodeccroHaIbHOM
JeSITeNIbHOCTH
2-ii oTan 1. YMmeTh pemiath TUIIOBBIE OIIK-1 Cnoco6nocts u | KoHnTponsHas
y4eOHBIE 3a7a4Hl 110 TOTOBHOCTBIO pabota; sK3aMeH
Ymenus OCHOBHBIM pa3jiesiaM HCIIOJIb30BATh
MaTEMaTHKH U OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JUCITUTLIAH. JTUCIUILTAH B
npodeccroHanbHOI
NEeSATSIIEHOCTH
3-# sTan 1. Bnagetp HaBbIKaMu OIIK-1 Cnocobnocts u | KonTponbHas
paboTsl ¢ yueOHOI TOTOBHOCTBIO pabora; FK3aMeH
Bnaners JINTEPATYPOIl, OCHOBHOMN HCIMOJIb30BATh
HaBbIKaMU TEPMHUHOJIOTHEH U OCHOBHBIE 3aKOHBI
MOHATHIHBIM arapaToM €CTECTBCHHOHAYYHBIX
0a30BBIX MATEMAaTUYECKUX U | TUCIUILIUH B
€CTeCTBEHHOHAYYHBIX npodeccrnoHaIbHOM
JTUCIUILITNH. NeSITeNIbHOCTH




IIpumepHbIl BApDUAHT KOHTPOJILHOI padoThI
KonTpoubnas pador Nel
Jluneiinas aaredpa.
1) Pemmre cucteMsl ypaBHEHHM, UCIIONB3YsI
a) meton ["aycca;
b) mpasmiio Kpamepa;
C) oOpaTHYIO MaTpHILy.

2X+4y+1z7 =4,
3X+06y+2z =4,
4x-y-3z=1.

AHAJTUTHYECKAs] TeOMETPHUsI HA IUIOCKOCTH.
2. CocraBbTe ypaBHeHune menuanbl AK tpeyronpauka ABC, ecu A (1,3),
B (-2,5), C (1,2).
3. Haiiaute yroa mexay npsmbiva: (L1 ): 2x+y—-5=0u(L2):x-2y +6=0.
4. Haiinure paccrosinue ot Touku Mo(1,1) 1o mpsimoid (L): X +y—-5=0.
AHAJTUTHYECKAs] TeOMEeTPHsI B MPOCTPAHCTBE.

5. BerumcanTe CKaIsIpHOE U BEeKTOpHOE mpousBeaeHust BektopoB AB u AC |, eciu A (2, -3,
4),B(1,2,-1),C(3,-21).
6. CocraBbTe ypaBHEHHE IUIOCKOCTH, poxosiiei yepe3 Touku: Mi(1, 1, 0), Ma(2, -3, 4),
M;(-1, 2, -3).
7. Haitnute yron mexay miockoctsimu (Py): X -2y +22-8 =0 u (P) : x+2z2-6 =0.
8. CocraBbTe ypaBHEHHE NPSIMOM, Mpoxonsmie yepe3 Touky A (3, -2, -1) mapamiensHO
. x=1 'y z+1
npsAMon —— = — = ——,
4 -1 3
9. Kakasi IOBEpPXHOCTb ONPEACISCTCS ypaBHEHHEM Z = X° + y°. BBIOIHATE YepTex.
KonTposbnas paGor Ne2

IIpenennl. UccienoBanne Ha HeNPePBIBHOCTDL (pyHKIMIA.
10. Beruncnute npeaens

. 2 . BT x+1 s 3x o
lim,_,(5x" +3x—4); lim, _, i lim,._, ., ek
x* —a* X . sin2x . tgmx . SinX — cosx

lim — 35 lim ——; lim : lim — N
x—=aX® —a* x—0SINX =x—0 X x=0SINNX " x—7 m—4x

11.Beiuncnute mpeens:

Z
lim (":)xz.

KonTposbnas paGor Ne3

JAudpepennnaibHoe M HHTEIPAJIbHOE HCYHCICHUE.
12. BeraucnuTe MpoOW3BOIHBIE CISAYIONINX (DYHKIIHM:

FOO) =2 +1,f (x)-7

f(x) =sinx(4x —3), f""(x)-?

f(x) = cos(Inx) — sin(Ilnx), f'(x)—?
5X

— . ’:?
y (5+3x)? "’ y



13. Haitogure nuddepeHiumanst ciaeayomux §yHKITHMI:

a) y=v4+x*;6)y=arctg(l+x°)

14. HaiiT npoMeXyTKH MOHOTOHHOCTH (DYHKIIHH:
X -
Y= i
15. Beruucnure uHTErpasIb:
T iax+1 2x+3)2 [x—3)? . dx
[ dx; f@dx;f%dx; [ (3 — x + sindx)dx; [
W x

Vax xZ -5
xdx dx- Jr Vet Inx dx - J- xdx
Y+l ! Pl axreg

KonTpoJsbnas pador Ne4

JuddepennuaibHbie ypaBHEHH.
16.HaiiguTe obriee M 4aCTHOE peIIeHUE clieayomux nuddepeHImanbHbIX YpaBHCHUH:
1 1_ 1 1 1 . . 1
D) y="3y0) =0 2) y'-cosx=23) y-2y-3y=x"1y(0) =1 y'(0) =0.
Kputepuu u MeToarka OlleHUBAHUS 3a/1a4 KOHTPOJIbHOU PabOThI

5 6aJu10B BBICTABISAETCS CTYJCHTY, €CJIM COCTABJICH MPABUIIbHBINA QJITOPUTM PELICHUs 331a4H, B
JIOTHYECKOM PACCYXKICHUH, B BEIOOpE GOPMYII U pEIIeHUH HET OMIMOOK, TIOTY4YEH BEPHBIA OTBET;
3ajjaya peleHa painoHAIBHBIM CIIOCOOOM.

4 GaJa BBICTABIISIETCS CTYACHTY, €CIIU COCTABIICH MPABUJIBHBIN aJITOPUTM peIlIeHUs 3a/1auH, B
JIOTMYECKOM PACCYXKACHUU U PELICHUU HET CYLIECTBEHHBIX OIIMOOK; IPAaBUIBHO ClieJaH BEIOOp
dbopMyIn U MeTo/1a pelIeHus; eCTh O0BSICHEHUE PEILIeH s, HO 3ajjaya pellieHa HepalnOHAIbHBIM
CII0COOOM WIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OLIMOOK.

3 GaJia BBICTABISIETCS CTYIEHTY, €CIIM JOIYIIEHbI CYIIIECTBEHHbIE OITMOKH B BBIOOpE GopMyI U
METO/IOB PELICHHUS MM B MaTEMAaTUYECKUX pacuéTax; 3ajaya pelieHa He MOJTHOCThIO WK B 00IIeM
BUJIE.

2 OaJuta BBICTABIISIETCS] CTYJICHTY, €CJIH 3a/1aua PellieHa HePaBHIIbHO.
| cemecTp

Tect py0e:xHOro KOHTPOJIA K Moay.JIio 1.
2 -1
3 -2

o PG 5)

> Zaa(s Ta)
4
3)(12 g1y _g
PaCCTaBI/ITB ManI/H_UJI B HOpSII[Ke Y6BIBaHI/IH Ux paHFOB:

123123450{]{]

Do 2 sp(, 5 °.°% Jglo 0 o
0 0 6/ L T2 T3 YT g oo

Ecrmu matpuiall = ( ), TO 44 ©MeeT BUL:



1 2

3. s marpun A=| —4 2 ubB = (g _41
0 1
BA b) BAT ¢) B'A d) B"ATe) AB f)A'B

) yKa3aTh T€ OIEpaIii, KOTOPbIC MOYKHO BBIOJIHUTH: )

4. VYxazarb Te mpeodpazoBaHUs CTPOK (CTOIOIOB) MATPUILIbI, KOTOPBIE SIBIISIFOTCS 3JIEMEHTAPHBIMU:

a) YMHO)KEHHUE CTPOKH (cT0J011a) HA HEHYJIEBOE YHCIIO;

b) 3ameHa 351eMEHTOB CTPOKH (CTOJIOI1a) MPOU3BOIBHBIMH YHCIAMU;

C) 3aMeHa CTpPOKH (cToyOIa) CyMMOW 3TOM CTPOKH (CTOJOIA) W IPYyrod CTPOKH (CTOJOIA)

peaBapuUuTEIbLHO YMHOX(GHHOfI Ha HCKOTOPOC YHUCIIO,

d) momeHsITh MecTaMu JiBe CTPOKH (1Ba CTOJIOIA);

€) 3aMeHa CTPOKH (CTOJOI1a) HYJIEBOM CTPOKOH (CTOIOIOM);

f) TpaHCcTIOHUpOBaHNE MATPHIIBI,

5. Ecan MaTpula CUCTEMBI N ypaBHeHI/Iﬁ KBaJpaTHasdA U €€ ONPCACINUTCIIb HE PABCH HYJIIO, TO CUCTCMA

1) He umeeT peleHui

2) UMeeT eIMHCTBEHHOE PEIlIEHNE
3) umeet He OoJiee n penieHur

4) UMeeT POBHO N PEIICHUI

5) nmeeT OECKOHEYHO MHOTO peIIeHUH

6. IIpu pemenun cuctemsl 1o npasmiry Kpamepa ucrons3yroT GopMyIib:

A
1) X = ﬂ'-_g"
4,
x; = K
5)x; = A+ A;

7. YKaxuTe BEpHOE COOTBETCTBHE MEXIY Pa3IMYHBIMU BUJAMH YPaBHEHUSI IPSAMON U UX GopMoit

3aITUCH.
®opMa 3anucu YpaBHeHUE IPAMOI
1 Yy - y1= K(X-X1) YpaBHeHHE TPSMON C YIIIOBBIM
k03 durenTom K.
2 Ax+By +C=0,A +B? = 0 YpaBHeHHE MPSMOH, TPOXOIIIEH

yepe3 TOoukyMi(Xi, Yi)C 3aJaHHBIM

YIII0BBIM KO3 unmeHTom K.

3 y=kx+b

YpaBHeHHE NpsAMOM, MPOXOASIICH




yepe3 naBe TOYKUMi(X1, Y1)u Mo (X,
¥2), eciu

X1 # X2, Y1 # V2.

4 Y= X=X OOGuiee ypaBHEHHE IPAMOIA.
Yo=Y X=X

) Ax+By+Cz=0 VYpaBHEHME IPSAMOI B OTpe3Kax.

6 X ¥

“4+2=1;ab%0
a b J‘aJ

9. HGO6XO,I[I/IMOC N J0CTAaTOYHOC YCJIOBHEC MApalZICJIbHOCTH IMPSAMBIX C YIJIOBBIMHA

koadunurentamu Ky u Ky:

a) ki+ k=0
b)ki =k

C)ky ko= +1
d)ky- kp=-1

10. HeoOxomuMoe U JOCTATOYHOE YCJIOBUE MEPICHIUKYISAPHOCTH MPSIMBIX C YIJIOBBIMH
koadunmrentamu Ky u Ky:
a) ki=ka;
b) ki+ ko= 1;

1

d) ki+ ko= —-1;
11. Paccrostaue d ot Touku M(Xo, Yo) 10 mipsimoit AX + By + C = 0 Berumcisiercst mo ¢hopmyiie:

|Axg +Byy+C|
4 AZ4+E2

byd = \JAxZ +ByZ+C
c)d = |Ax§ + By§ + C|

a)d =

_lAxg+By,+cl

d)d = VAZ+BZ+C®
12. VxkaxuTe ypaBHEHHS MPSIMBIX, TApAIUICTBHBIX MPSIMOH y = 3X +7.
a-+<=1

2 9
b) y =3x -27

y_ X _

o 3
d)3x+2y-6=0

e) 6x—2y+13=0
13. Vkaxure BCPHOC COOTBCTCTBUC MCKAY KPHBBIMH BTOPOI'O MOpsAAAKA U UX KAHOHUYCCKUMU

YPaBHEHUSIMH.



x* y? 1 OKPYKHOCTb
aZ b
xz
SILTHIIC
—+
aZ
2
d
= l,a+b
x? +y% =R? rumnepbosa
y?=2px napabosa
13. Haiitu ypaBHEHHUE OKPY>KHOCTH, CHMMETPUYHOM c OKPY>KHOCTBIO

x* + y* = 2x + 4y — 4orsocurensro npamoii X — y — 3 = (,cpenu npeaIoKeHHbIX:
1) (x—9)2+(y—2)>=1:
2) (x—1)2+ (y+6)=1:
3) (x—5)"+ (v + 2)* =1;

14.CocraButh mpocTeiiliiee ypaBHEHHE Mapaloiibl, €CIIM W3BECTHO, YTO (POKYC HAXOAWUTCS B TOUYKE

nepecedeHus mpssMoit 4x— 3y— 4 = 0 ¢ oceto OX. BeiOpath €ro u3 npeaioxKeHHbIX:

1) x* = 4y;

2) x* = 16y;
3) y* = 16x;
4) y* = 4x.

15.{ansr Bextopel @ = (—2;3;1) u b = (1;0;2). Vkaxure BepHOE COOTBETCTBHE MEXTY

onepanrsaMu HaJl BEKTOpaMU U UX pE3yJibTaTaMH.

a+b (-7,64)
i—b (-13,3)
2d (-3.3-1)
2d—3b (-16.8)

(-4,6,2)

16.BextopC= (3; 4) pasnoxen mo Bexropamd= (3; —1) n b= (1; —2). BeiGepute BepHOE Pa3IoKeHHE:

1) é=d+ 3b;



2) = 2d—3b;
3) ¢ =9d — 6b;
4) é=—2d —b;

17.. Nana mnockocts Ax+ By+ Cz= 0. Kakas Touka mpuHAIJICHKUT STOU IIIOCKOCTH?

1) (0;0;0);

2) (A,B,C);
3) (—A-B,—-0C);
4) (—C,—B,— A);
5) (C,B,A);

18..YpaBuenue z = 0 B mpocTpaHCTBE 33/1a€T

1) mnockocts xOy;

2) mnockocTs yOz;

3) mockocth xOz;

4)ocs Ox;

5)ock Oy;

20..Ecnu mmockocTsh 3anana ypasaenueM By+ Cz+ D = 0, To ona
l).mapamensua yOz;

2).mapamiensHa ocu OX;

3).nmapamnensHa ocu Oy;

4).mapamnensHa ocu Oz;

5).IpoXOJUT yepe3 Hayallo KOOPAUHAT,

Tect py0e:KHOr0 KOHTPOJISA K MOZYJIIO 2

1. Uto Ha3wiBaeTcs GyHKIIUECH?

1) uncno;

2) mpaBHIIO, 0 KOTOPOMY Ka)KJJOMY 3HaYEHHIO apTyMEHTa X B COOTBETCTBYET OJHO U TOJIBKO
OJTHO 3HaueHue YHKIINH Y;

3) BeKkTOp;

4) matpuIa;

5) HeT NpaBUIBHOTO OTBETA.
2. B xakom ciydae MOXKHO ONPEeIUTh 00paTHYIO QyHKIIHIO?

1) koraa Kaxaplid AJIEMEHT UMEET €AMHCTBEHHBIN IPO0oOpa3;

2) korna (GyHKIUS IOCTOSIHHA,



3) xorga GyHKIMS HE OTpeIeNieHa;
4) xoryaa (QyHKIMS MHOTO3HAYHA;
5) HEeT npaBUIILHOTO OTBETA.
3. Kakas ¢pynkmus Ha3pIBaeTCs OrpaHUYECHHON ?
1) obparnas;
2) ¢pynkuus f(x) Ha3pIBaeTCS OrpaHUYCHHOM, ecnu mM<f(x)<M;
3) cnoxkHas;
4) ¢pynknus f(x) Ha3pIBaeTCst orpaHndeHHON, ecnn f(x)>0;
5) dyuknus f(x) Ha3bIBaeTCs orpaHndeHHOM, ecu f(x)<0;
4. Kakas TouKa Ha3bIBaeTCs IPEAEIbHON TOUKON MHOKeCTBa A?
1) nyneBas;
2) 1.x0 Ha3bIBaeTCS MpeIeIbHON TOUKON MHOXKECTBA A, €ClIU B TF0O0H OKPECTHOCTU TOUKH
x0 cozeprkarcs TOUKU MHOXKeCTBa A, oTinyaromuecs ot x0;
3) He mpUHaAJIekKaIasi MHOXKECTBY A;
4) HeT NpaBUILHOTO OTBETA;
5) nexaias Ha TPAaHUIE MHOXKECTBA.
5. Ilpenein nocnenoBaTeIbHOCTH PACCMATPUBAETCS IIPU YCIIOBUU:
1 0 <|r—x,| <8,
2) x> 21
3) neN, n=n,.
4) ﬁt;\r: Ly {HE;
5yneN.n—0.
6. SIBnstiercs in mpou3BeieHNne OECKOHEYHO Majol (PYHKIUHU Ha (YHKIIHIO OTPAaHUYEHHYIO,
OECKOHEYHO MaJioi (pyHKIUEH?
1)uer;
2)na;
3)uHora;
4)He Bcernaa;
5) HET MPaBUIIHLHOTO OTBETA.
7. SIBnsiercst u creneHHas QYHKIHSI HENPEPHIBHOW TIPH JIFOOOM TOJIOKHUTEITHFHOM 3HAYCHUN
nokasareJs cTereHn?
1) ner;
2) na;
3) uHorna;
4) ipu X >1;
5) HEeT NpaBUIILHOTO OTBETA.
8. Eciu f(X+0)=f(Xy-0)=L, Ho f(X)#L, kakoii pa3pbiB umeeT QyHKIHA?
1) HeT mpaBUIBLHOTO OTBETA;
2) 2-ro pona;
3) yCTpaHUMBIii;
4) HEYCTpaHUMBII;
5) QyHKIMS HENpepbIBHA.



fim 325
9. 3Hauenue mpenena 7 X paBHO:
1)0;
2) 1;
3)e;

4) =,
1

lim(1+ x)*
10. 3nauenue npenena  x—0 paBHO:
1) 0;
2) 1;
3) e
4) =,

2 ceMecTp

Tect py0e:kHOr0 KOHTPOJISA K MOAYJIIO 1.

1. YcTaHoBUTH COOTBETCTBHE MEXAY (GYHKINEH U €€ MPOU3BOIHOMN:

1) Ipoussoanas nepuomuueckoii auddepenupyemMoii GyHKIuH;

2) TpowusBomnas yeTHOH muddepeHIupyeMoil (pyHKINH,

3) IpousBoxuas HedeTHOIH AudPepeHnupyeMoii QyHKIHY;

2. Ecnu ¢pyHKIMS B TOYKE @ UMEET KOHEUHYIO IIPOU3BOIHYIO, TO YPABHEHUE KAacaTEIbHON NMEeT
BUJ

1y = f(@)~f@)x-a)
1
=@ oG-
5y =f(a)+ f'@)x+a)
1
Gl
5 ¥=f(@)+ f(@)(x-a).
6y =/ @+ f(a)x-a).

3. YcTaHOBUTE COOTBETCTBHE MEXAY QYHKIUSAMU U UX TPOU3BOAHBIMHU.

DyHKIMA IIponsBoaHas
y=a" 1 ) 1
Yy =
xlna
y = logax 2 Y= 1 :
1—-x~
y =19 X 3 v =a‘lna
y = arcsin x 4 o= 1
i 14 x
y = arcctg x 3 o = 1
cos’ x

4.HenpepbIBHOCTh PYHKILIUHU €CTh

1) HeoOxoauMOE;



2) TOCTaTOYHOE;
3) HEOOXOAUMOE H JIOCTATOYHOE;
YCIJIOBHE IS €€ IIPOU3BOAHOM.

5. Juddepenumnany dynxmuu y=f(X) B TOuke X=X, HA OCHOBAHHUU T'€OMETPHUYECKOIO CMbICIIA

COOTBETCTBYET OTPE30K
|fx)
[
[
A B
=~ x
oA Eptax
1) AB;
2) AC;
3) BC;
4) BD;
5) CD;

6. BriOepuTe MpaBUIIBHBIN MOPSAIOK MOHATHH

1) HenpepbIBHOCTh = U PepeHIIupYyEeMOCTh = UHTETPUPYEMOCTh = OTPAHUYEHHOCTh
2) nuddepeHnpyeMOCTb = OTPaHUYEHHOCTh = MHTETPUPYEMOCTh= HENPEPHIBHOCTb
3) HenpepbIBHOCTH = OrPAaHUYCHHOCTh = HHTEIPUPYEMOCTh = T (HepeHIIPyeMOCTh

4) nuddepeHIMpyeMOCTh= HeNPEPHIBHOCTH = MHTEIPHPYEMOCTh = OTPAHUYEHHOCT
5) orpanmueHHOCTH= MU (HEPEHIMPYEMOCTH = HHTEIPUPYEMOCTH = HEPEPHIBHOCT

6) orpanmueHHOCTH= HENMPEPHLIBHOCTH= MHTETPUPYEMOCTH= TH(DHEePEHIIIPYEMOCTH
7. Ecnu ¢pynkius nuddepenHunpyema B TOUKE Xo, TO B TOUKE Xo PyHKLINS OyneT:

1) Wwmertsb pa3pbis,;

2) Umeth FKCTpEMYM;

3) HenpepsiHa;

4) BsImyKI0CTh rpaduKa;

5) HMmeTh MpOM3BOIHYIO;

6) beckoHeuyHO MasOl BEIMYMHOIA,
8. Cpenu nepevncIICHHbBIX BHIPKECHUIH THIIAMH HEONPEICICHHOCTH SBIISIOTCS:

1) 1%
2) =0,
0.
3) 0%
0.
4) =0~
9. Cpe,]:[I/I Hepqu/ICJ'IeHHBIX HpI/IMepOB C ITIOMOIIIBIO HeHOCpeHCTBeHHOFO HpI/IMeHeHI/Iﬂ HpaBI/IJ'Ia
OIIUTAJII MOXKHO PCINIUTH
JI



fim MY 1

1) == X
fim 12
2) =l oy
i S0
3) =0y
lim X +s8ny

4) = 2X +8InX

o lmmo”

. X' +5x
Iim ————

6) = dx" —3x

10. PaBenctso f(a) = f(b) sBisteTcst HEOOXOUMBIM YCIIOBHEM TECOPEMBI:
1)Ko
2)Pomns
3)Jlarpanka
4)JIonurans

1. ®ynkuus F(X) HassiBaeTcs nepBooOpasHoi yHkimu f(X) Ha HEKOTOPOM MPOMEKYTKE, ECIU B
Ka)XJIOH TOYKE 3TOr0 MPOMEKYTKA CIIPABEIITMBO PABEHCTBO

1) S =FX),

o JF()dx = f(x)+c.
3) F'(0)=f1x).

4 JAFG) = F@),

2. Y cTaHOBUTE COOTBETCTBUE MEKY HEONpPEAEeIEHHBIMA HHTETPAlaMU U COOTBETCTBYIOLIEH
COBOKYITHOCTBIO MTEPBOOOPA3HBIX

[lepBoobOpasnast WuTerpan

1 textc, x#* g + 1n, n€Z 1| [x"dx

2 ko 2 kx
T+, 0<a=#1 Ja** dx
klna

3 xn+:|. 3 ax
— t¢ (n=+-—1) fﬂﬁb

4 ZInlax + b + ¢ 4 | [sinkxdx
a

5 la¥ma+c0<a=1 5 [ X
k costx

6 —i coskx+c




3. Merton MMOACTAaHOBKHU B WHTETPUPOBAHUHT OCHOBaH Ha CIIeIYIOIEeM

YTBEPKIACHUHU: j gp()) ¢ ()dx=G(p(x)) +c Ha HEKOTOPOM IPOMEXKYTKE

(a;b).Ykaxkurte kakoi gomkHa ObITh QyHKIHS G(X) HA TPOMEXKYTKE (a;b).

1) HenpepriBHAas;

2) orpaHUYeHHAas;

3) MOHOTOHHaS;

4) uHTETpUpYyeMasl;

5) nuddepenupyemast;

j(_?—3xfldx

4. BeiOepute 3aMeHY B UHTETpaJie

Dt = 3x;
2) t =7-3X;
3) t = (7-3x)%

1
4)E—EI,

5. Ecmu u=f(x) u v=¢(x)

1 )HeTIpephIBHEIC,

2)uenpepsiBHO auddeperunpyemoe;
3)MOHOTOHHBIE;

4)3neMeHTapHbIE;

udv =uv— | vdu
(GyHKIMH, TO CIIPAaBEAJIMBO PABEHCTBO [ [

qacCTiAaM.

Ha3bIBaeMoe (HOpMYJIOH HHTETPUPOBAHHS 1O

6. 13 npeasioxeHHBIX HHTETPAJIOB BBIOPATh T€, B KOTOPBIX clienyeT 0003Ha4uTh U=Pn(X) npu
MHTETPUPOBAHUY 110 YACTSAM:

D [ P, (x)In( x)dx
2 _[ P, (x)e%dx

3 [P.(x)sin bxcix
2 _[ P, (x)arcsin xdbx
5) [ P,() cos foxae
6) [P.(9a™dx

7. YKaXuTe BEpHOE COOTBETCTBUE MEXK/Ty TUIIAMHU MPOCTSHIINX IPOOCH U IPUBEICHHBIMU
npuMepamu, rae a,p,q,A,B - geiictBurensHbie uncna ,k>2, k € N, p2-49<0.



[Tpumep Tun gpobeit
1 2x+1 1 A
xt—4x+3 | Tumm X—4a
2 7T-2x 2 A
(x* +1)7 Il tan (x—a)°
3 24 3 Ax+B
o —dx+4 ||TI/IHm
4 7—2x 4 Ax+ B
(<" -1} IV run 5+ 7 +0)°
5 7
x—35
6 3x—2
x +x+1

8. Teopema o cpeiHeM 3HAUCHHUH OTPEICICHHOT0 HHTerpaia: eciu ¢pynkuus Yy=f(X)HenpepriBHa Ha [a;
b], To HaiimeTcs x0T ObI OZHA TOYKA C € [@; D], B KOTOpOIi BHIMOIHSIETCS PABEHCTBO

1)_[ f@)dx= f(c)b—a)

[ fO)dx=Fc)B-a)

2) s
[ =12
3) = b-a

[ F(x)ydx=c(f(8) - fa))
4)a

[ fG)dx=F(5) - F(a)
9. ®opmyna HerotoHa-JIeOHNIA = CIpaBe/INBa, €Clin

1)F') = f(0)
2) F() ~HelpepsIBHA Ha [a:5]; F'(x) = ()
3).f (x)—HeTpeprIBHa Ha [a: 5] F'(x) = £()

HF (x) = [ f(D)dt

10. YkaxuTe BEpHOE COOTBETCTBUE MEXAY (PYHKIMEH 1 ee CBOMCTBOM. 3aMeHa IepeMEeHHOH B
OTIpe/IeIEeHHOM MHTErpajie MOKET ObITh BBINOIHEHA MO (popmyIie

[ foae=[ Floe)e @t , ectr £(x). () B /(D)



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

SABIAKOTCA

DyHKIUA CBOICTBO
1 f(x) 1 | genpepsieHad QYHKIHA Ha [z ], e
a=g¢(a).b =)
2 @(t) 2 HeTIp epHIBHAS QYHKIHA Ha [a: 5]
3 o (0 3 MOHOTOHHAA H HEIIPEPEIBHAL
GVHKIIHS
Ha o 6], T1€ a=p(a).b = ()

TecT py0e:KHOT0 KOHTPOJISA K MOAYJII02

JuddepeHnnanbHbpIM ypaBHEHHEM HAa3bIBACTCSl ypaBHEHUE, B KOTOPOE HEHM3BECTHAs (DyHKITHS

BXOJIUT
1I0J] 3HAKOM MHTErpaa;
I0J] 3HAKOM IPOM3BOAHON WK quddepenuana;
I0J] 3HAKOM Jiorapudma;
B HESIBHOM BHJIE;
Pemenunem T pepeHITaTbLHOTO ypasuenus! (x¥.¥', ... ™) = Onaspacres
dynxmma VY =V (IJeCHI/I OHa
YIOBJICTBOPSICT HAYAIIbHBIM YCIOBUSIM;
n pa3 muddepeHIEpyeMa Ha TPOMEexKyTKe I
MOHOTOHHA Ha IIPOMEXKYTKE I;
oOpamraer npyu MOACTaHOBKE YPaBHEHHE B TOXKIECTBO;
O6mum  uHTerpanoM  auddepeHuuansaoro  ypaaenus  F (GY,Y s ¥™) = Ogpngercs
cemeicTBo (hyHKUMN BUIa
@(x,y,0q, .. .,Cp) =0
y = ¢(xc)
P(x,y,c1,6,) =0
y=c;9(x) + c;

dy

fexy)

3agauy Komm s  nuddepeHnnanbHOro ypaBHEHUS IE€pPBOrO Mopsaka dx

(GopMymHpyIOT ciIemyronmM 06pa3zoM (YKakKUTe IpaBHIbHBIE BAPUAHTHI OTBETA):
Haiitu pemenue y(X) Takoe, 4To Y(Xg)= Y 0,
Haiitn peenue Y(X) Takoe, uto V(Xo/= J(xo, Yo/,

Haiitn uHTErpaNbHyI0 KPUBYIO, IIPOXOAUMYIO Yepe3 3aAaHHYI0 TOUKY (Xo, Yo);



4) HaiiTi ceMeliCTBO MHTErpaTbHBIX KPHBHIX Bua v~ & (x, ¢):

5. JList mpuOIMKEHHOTO TTOCTPOCHUSI MHTETPAIbHBIX KPUBBIX UCTIONIB3YETCS METO/T
1) uzorepm;
2) Ditnepa;
3) HeonpeneaeHHbIX KOI()PHUITUEHTOB;
4) U30KJIUH;

y W _ x4+ y?
6. VpaBHEHME ceMEHCTBA N30KINH 171 U HEepeHIINaIBHOIO yPABHEHHS da < HMeeT BUL:

1) ¥ =kx,

2) ¥*+y*=k k=0.
3) y=kx+b.

4) ¥ =kx?,

1. BoiGpars  pemenue  muddepenumansioro  ypasuenus(X T 1) dV + xy dx = Ocpepn
TIPEVTOKEHHBIX ()yHKIIHIA:
) y=G+e™
2) y=(x+1e”
3y y=(x—-1e”
4)y=(x-1e"
8. VpaBHEHHSAMHU ¢ pa3IeISIONIUMUCS TIEPEMEHHBIMHU SBIISIOTCS YPABHEHHS BU/IA:
1) f(¥)dy = g(x) dx
2) V' = f(xy)
3 V' =fD)
4 ¥V = g(x)p()
9. OnHopoaHBIM U (EPEHITHATBEHBIM YPABHEHHEM MIEPBOTO MOPSAIKA HA3BIBAETCS YPABHEHHE BUJIA:
y'=f(xy)
f(x)dx = g(y)dy
ay'+by+c=0

X

10. K opHopoaubsiM auddepeHnnaibHbIM ypaBHEHUSM MOYKHO ITPUBECTH YpaBHEHMsI BUIa
v =f(xy), ecan f(kx, ky) = f(x,y)

y' = flax+ bx + c). rae a, b, ¢ — MOCTOAHHEIE THCTA



P(x,y)dy + Q(x,y)dx =0, ecu P(kx, ky) = k™ P(x,v), Q(kx, ky) = k™ Q(x,y)
v +px)=f(x)y*.tnea+0; 1

KDI/ITCDI/II/I 1 MCTOJMKA ONCHMBAHMA 3a1a49 TCCTOBOIO KOHTPOJIA

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIM OTBET IPAaBUIIbHBIH.
1 Gasut BbICTABIISIETCS CTYIEHTY, €CIIM OTBETHEIPABUIIbHBII.

IK3aMeHAIIHOHHBIE OMJIEeThI
CTpyKTypa dK3aMEHAIIMOHHOTO OMieTa:
1) TeopeTHUECKHUI BOIIPOC

2) TEOpPETHYECKHUil BOMPOC

OO0pa3zelr PK3aMEHAIIMOHHOTO OMJIeTa:

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHMUA
«BAIIKUPCKU TOCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U UHO®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA TU®PEPEHIIUAJIBHBIX YPABHEHUM

IK3aMeHaAllMOHHBIN OmieT Nel
no Kypcy «Maremaruka»

1.Teopema Jlarpanska u caeaCTBUS K HEH.
2.Tabnuna HeompenenEHHBIX WHTETpajoB. HesaBucuMocTh BHIA HEONPEAEIEHHOTO MHTETpasia
OT BbIOOpa apryMeHTa.

IpenogaBatens q01eHT, K..-M.H. Kyukaposa A.H. / /
3ag. kadenpoii a.¢.-M.H., mpodeccop FOmarymnos M. I'. / /

Kputepuu onenku (B 6anax):

- 25-30 6ayI0B BBICTABIISIETCS CTYJIEHTY, €CJIH CTYAEHT JAaJj MOJIHbIE, pa3BEPHYTHIC OTBETHI HA
BCE TEOPETHUYECKUE BOIPOCHI OMIeTa, MpoAeMOHCTPHPOBAJ 3HaHNE (PYHKIIMOHAIBHBIX BO3MOXHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE PUMEHATh TEOPETUUECKUE 3HAHUS IIPU BBITOJHEHUN
npakTU4YecKux 3ananuil. CTyaeHT 0e3 3aTpyJHEHUH OTBETHII Ha BCE IOTIOTHUTEIBHBIE BOTIPOCHI.
[TpakTuyeckas 4acTh pabOTHI BHIIIOJHEHA MOJHOCTHIO 0€3 HETOYHOCTEN M OIIHOO0K;

- 17-24 6anminoB BBICTABISIETCS] CTYICHTY, €CIIH CTYJICHT PACKPBLII B OCHOBHOM TE€OPETUYECKHE
BOIIPOCHI, OJTHAKO JIOMYLIEHbI HETOYHOCTH B ONpeAEIeHUN OCHOBHBIX NOHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI JIOMYIIEHBI HEOOIBIINE HETOYHOCTHU. [Ipy BHIIOTHEHNH PAKTHIECKOM
4acTH paboThI TOMYIEHbl HECYIIECTBEHHBIE OIINOKY;

- 10-16 GayioB BBICTABISIETCS] CTYICHTY, €CJIH IIPH OTBETE Ha TEOPETUUECKHIE BOTIPOCHI
CTYZICHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUU OCHOBHBIX MOHATHH. JIoruka
¥ TIOJTHOTA OTBETA CTPAJAIOT 3aMETHBIMU H3bSTHAMH. 3aMETHBI TIPOOEITBI B 3HAHUU OCHOBHBIX METOJIOB.
TeopeTuueckre BOIPOCH! B IIETIOM U3JI0KEHbI JOCTATOYHO, HO € IPOITyCKaMH MaTepuaina. MiMerorcs
NPUHIUITHAIBHBIE OIMMOKH B JIOTHKE IMTOCTPOSHHS 0TBeTa Ha Bompoc. CTYIEHT He pEeIIvIT 3aa9y WK
IPY PELICHNH JIOMYILEHbI TpyOble OIIMOKHU;

- 1-10 6anmoB BBICTABISIETCS CTYACHTY, €CIIM OTBET HAa TEOPETUIECKHE BOITPOCHI
CBU/IETEJILCTBYET O HETIOHUMAHUU M KpailHe HEMOJIHOM 3HAHUU OCHOBHBIX MOHSATHIA U METOJIOB.



OO6HapyXuBaeTcs OTCYTCTBUE HABBIKOB MIPUMEHEHHUS TEOPETUUECKUX 3HAHUH MPHU BHINOIHEHUN
MpaKkTUYeCKuX 3alanuil. CTyJJ€HT HE CMOT OTBETUTh HU HA OJUH JIOMOJHUTEIbHBIN BOIPOC.

5. YueOHOo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUIIHHbI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEILHON YUeOHO JIUTEPaTypPbl, HEOOXOAMMOM JISI 0CBOEHMSI
AMCHMILINHBI

OcHoBHas JuTepartypa:

1. Tycak, A.A. OCHOBHI BBICIICH MaTeMaTUKH : MOCOOHME JUIsl CTYACHTOB BY30B / A.A. I'ycak,
E.A. bpuunkoBa. - Munck : TerpaCuctemc, 2012. - 205 c¢. - ISBN 978-985-536-274-7 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=111939

2. Tycak, A. A. 3agaun u ynpaxHEeHHUs IO BBICIICH MaTeMaTHKe : B 2 4. : yueb. mocobue / A. A.
I'ycak .— U3n. 2-e, nepepad. — MuHck : Beim. mik., . Y. 1 .— 1988 .— 247 c. : un. + 3 1. npu.
— bubmmorp.: ¢. 244 .— 0.90 k. (a62 - 341 7k3.)

3.  Tycak, A. A. 3agaun u ynpakHEeHHs 110 BBICIIEH MaTteMaTHKe : B 2 4. : yue0. mocodue / A. A.
I'ycak .— U3n. 2-e, nepepadb. — MuHnck : Bei. mik., . . 2 .— 1988 (262 - 248 3k3.)

JlonoTHUTeILHAS JTUTEpPaTypa:
1. [Mucemennsiid, mutpuii Tpodumosny. Koncnekr nekuuit o Beiciierd marematuke / /1. T.
[Tucemennsnii .— M. : Atipuc-IIpecc, 2005-. Y. 1: Tpuanare mectb JEKIHH .— 2-€ U311, UCIpP. —
2003 .— 288 c. : mi. — ISBN 5811201516 : 89 p. — ISBN 5811201893. (a62 — 185 3k3.)
2. Hanko, [1aBen E¢pumoBuy. Bricias MaTeMaTuka B ypaXHEHHUSIX U 3a7jauax : B IBYX 4acTsX /
I1. E. anko, T. 5. KoxeBaukoBa .— M. : Beicmas mkona, . Y. 1 .— HM3na. 5-e, ucripas. — 1998 .—
304 c. : un. — ISBN 5-06-003070-9 (148 3k3.)
3. Hanko, [TaBen EdbumoBny. Briciias maremaTrka B ynpaKHEHHSIX M 3a/1a4ax : B IBYX 4acTAX /
I1. E. anko, T. 5. KoxxeBurkoBa .— M. : Beicinas mkomna, . Y. 2 .— / 5-e u3a., ucop. — 1999 .— 416
c.— ISBN 5-06-003071-7 (174 »k3.)

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET» U
NPOrPaMMHOI0 o0ecrie4eHnsl, He0OXOAUMBIX /ISl OCBOCHHS 1M CHUILTHHbBI

1. DnekTponHas 6ubnmoreunas cucrema «b bamlVy - https://elib.bashedu.ru/

2. DnexTpoHHas O0MOIMoTEeYHas cucTeMa «Y HUBEpCUTETCKasi OnOInoTeKa OHIaH -

https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CHCTeMa U3aaTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnektpoHHbIi KaTtajor budiauorekn baml'V - http://www.bashlib.ru/catalogi/

5. YauBepcanbHas basbl nannbeix EastView (1ocTyn K IeKTpOHHBIM HayYHBIM KypHajlaM) -
https://dlib.eastview.com/browse

6. Hayunas snekrponHas 6ubmuoteka - elibrary.ru (octym K 371eKTpOHHBIM HAYYHBIM XKYypHAJIaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [Torosop Ne 104 ot 17.06.2013 .
Jlutienzum 6eccpodnbie

8. Microsoft Office Standard 2013 Russian. /ToroBop Ne 114 ot 12.11.2014 r. JInuen3un 6eccpoyHbie


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

9. Kaspersky Endpoint Security nnst 6uzneca - Cranmaptasbiid. JJoroBop Ne31806820398 ot 17.09.2018
r. Cpok geiictBus nmuuensuu a0 25.09.2019

6. MaTrepuajibHO-TeXHHYECKAas1 0a3a, HeOOX0AUMAs IJIsI OCYIIeCTBJIEHHsI 00pa30BaTeILHOI0

npounecca mo IMCHUIIJINHE

HanmenoBanmue OCHAIIEHHOCTH CHeNUAIbHBIX [Tepeuenn

ClenuaIbHbIX MOMEeIIeHU noMeneHui JUIIEH3UOHHOTO

NnoMeIeHuit MJISl | M IOMeNIeHM i 1JIs1 CAMOCTOATEIbHOM MPOTPaMMHOT0

CaMOCTOSITEJIbHOI PadoThI padoThI oOecrieyeHus.
PexBuzutsl
MOJITBEP K IAIOIIETO
JIOKYMEHTA

1. yueOnass ayauropusi Ajs Aynutopus Ne 405 1. Windows 8 Russian.

NpoBeeHust 3aHATHH
JIEKIMOHHOI'0 THIIA:
aymutopuss Ne 405 (xumpak
Kopmyc), ayautopus Ne 311
(xumdaxk Kopmyc), ayauTOpHs
Ne310  (xumdpaxk  xopmyc),
aymuropuss  Ne 305  (xumdax
KOPITYC).

2. y4yeOHble AyIMTOPUM [JIfl
NpoOBeIeHUus 3aHATHH
CeMHHAPCKOIo THNA:
aymutopusi Ne 405 (xumpak

KOpIycC), ayauTOpUS
Ne311(xumdbak KOPILYC),
aynutopust ~ Ne 310(xumdax

Kopmyc), ayautopus Ne 305
(xuM(ak KopIyc), ayauTopus
Ne 001 (xumdax xopmyc),
aymutopuss Ne 002 (xumdax
kopmyc), ayauropus Ne 006
(xuM(ak KopIyc), ayauTOpus
Ne 007 (xumdax xopmyc),
aynmutopuss Ne 008 (xumdax
KOpIycC).

3.yyebHasn ayauTopusi s
NpoOBeJeHHUs] TPYNNOBBIX H
HHIHBUAYATbHBIX
KOHCYJIbTAMH:

aynmutopuss Ne 405 (xumdax

Kopmyc), ayautopust Ne 311
(xuM(ak Kopryc), ayauTopus
Ne310  (xumdak  xopmyc),
aymutopusi  Ne 305  (xumdak
KOpIycC).

4.yyeOHast ayauTopusi IS
TeKylIero KOHTPOJIS u

NPOMEKYTOYHON aTTecTaluM:
ayautopuss Ne 405 (xumdpak
Kopryc), aynutopuss  Ne311
(xumdak KopIyc), ayauTopus

VYuebnas wmeOenb, y4ueOHO-HAIIISAIHBIC
ocoousi, 0CKa,HOYTOYK,MyJIbTUMEaNA-
npoektop Mitsubishi XD3200U, skpan ¢
anekTponpuBogoM 300*400cm  Spectra
Classic.

Ayautopus Ne 311
VYuebnas wmeOenb, y4eOHO-HATIISATHBIE
mocobusi, JOCKa, HOYTOYK,IIPOEKTOP
Mitsubishi XD 600U, »akpan ¢

anekTponpuBogoMm Projecta 183*240cm
Matte white.
Aynutopusi Ne 310
VYuebnas wmeOenb, y4eOHO-HATIISAIHBIE
nocodus, 10cka, HOyTOyK,MyJIbTUME A~
npoektop Mitsubishi EW230ST, skpan
nacteHHblid Classic Norma 244*183.
Aynuropusi Ne 305
YyeOnass wmebenb, y4uyeOHO-HArMsIHbIC
rocoOusi, T0CKa, HOYTOYK,MyJIbTUMEIHA-
npoektop Mitsubishi EW230ST, skpan
HacteHHbIN Classic Norma 244*183.
Aynutopus Ne 001
VYyeOHast Mmebenb, yueOHO-HarIsAHbIE
ocoOus1, JocKa
Aynutopusi Ne 002
YueOHast Mmebenb, yueOHO-HaTISTHbIE
MocooOus, TOCKa
Aynuropusi Ne 006
VYyeOHast Mmebenb, yueOHO-HarIsAHbIE
ocoOus1, JocKa
Ayautopusi Ne 007
VYyeOHast Mmebenb, yueOHO-HArJIs THbIE
mocoOus, JocKa
Aynuropus Ne 008
VYyeOnast mebenb, yueOHO-HarJIsAHbIE
mocooust, JocKa
YuranbHbii 321 Ne 1
Hayunbiii u yueOHbIi (oHI, HaydHas
nepuoauka, IIK (monHoOnOK) - 3 T,
HeorpanuueHHbld goctyn k ObC u BJI;

Windows Professional

8 Russian  Upgrade.
Horoop Ne 104 or
17.06.2013 r.
JIunensun O0eccpouHble
2. Microsoft Office
Standard 2013 Russian.
Horoop Ne 114 or
12.11.2014 r.

JluneH3uun 0eccpoUYHbIe
3. Kaspersky Endpoint
Security mis Ousneca -

CrannapTHBIil.

Jorosop
Ne31806820398 oT
17.09.2018 1. Cpoxk

NEUCTBUS JTHUIICH3UH JI0

25.09.2019




No 310 (xumbaxk xopmyc),
aymuropuss Ne 305 (xumdak
KOPITYC).

5. MOMelleHUs st

CaMOCTOSITEJIbHOH PadoThI:
yuTabHBIA  3a1 Ne 1
(TaBHBIN

KOPIyC),YUuTaIbHBINA 3a1 No 2
(pusmar  kopmyc-ydeOHOE),
yuTanpHbld  3am Ne 5
(rymMaHUTapHBIHA
KOPILYC),YuTalIbHbIN 3a1 Ne 6
(yueOHbIi

KOPILYC),YUTaJIbHBIN 3a11 Ne 7
(rymMaHUTapHBIA KOPITYC).

6. nomemenne A XpaHeHUs
" NPoPUIAKTHYECKOT 0
00cIyKUBaAHUA y4eOHOro
odopynoBanmusi: ayauropust Ne
405 (xumpak koprryc).

KOJIMYECTBO MOCATOYHBIX MECT — /6.
YnrtaabHbii 320 Ne2
Hayunsiii 1 ydeOHbIN GoHA, HaydHAS
NepUOINKa, IK (MOHOOJIOK),
MOJAKIIIOUEHHBIX K cetu WHTepHer, — 8
LIT., HeOrpaHu4deHHbIN noctyn Kk OBC u
BbJ/1; xoauuecTBO mocamouHbX MecT — 50
YuranbHbii 3271 Ne §
Hayunslii u yueOHBIM (oHI, HaydHas
nepuonuka, [IK (monoGmok) - 3 miT,
HeorpannueHHblid poctyn k ObC u BJI;
KOJIMYECTBO IMOCAT0YHBIX MecT — 27.
YurtaabHbii 327 Ne 6
Hayunbiii u yueOublii (GoHI, HaydHas
nepuoanka, IIK (MoHOOmOK) - 6 1T,
HeorpannueHubii goctyn k 9bC u BJ;
KOJIMYECTBO MocagodHbIXx MecT — 30.
YuranabHbli 3271 Ne 7
Hayunbiif u y4eOHblii Qonza, HayuyHas
nepuonuka, [IK (mMonOOmOK) - 5 T,
HeorpannueHHbil goctyn k ObC u BJ;
KOJIMYECTBO IMOCAT0YHBIX MecT — 18.

kypc | ,cemectp_ 1

PedTUHIr-mjIan IMCHMIIINHBI

Kadenpa: mmnbdepeHnmanbHbIX ypaBHEHUH

Buabl yueGHoii nesiTeIbHOCTH
CTYJIEHTOB

bamner

bann 3a Yucno 3agaHuit

KOHKPETHOE 3a ceMec =
p P MunuMansHBIH

3aJlaHne

MaxkcumabHbBIN

Moayab 1. Anredpa u aHAIUTHYECKAS] TeOMETPHS

Texkylmuii KOHTPOJIb

1. TecToBBIit KOHTPOIIb 1 8 0 30
Py0exxHblii KOHTPOJIb
1. IluceMeHHast KOHTPOJIbHAS 5 1 0 30
pabora
Monayas 2. [Ipeaennsl U HeNPepbLIBHOCTH (PYHKINHU
Texkylmuii KOHTPOJIb
2. TecToBbIit KOHTPOIIb 1 8 0 20
Py0e:xHbIii KOHTPOJIb
1. IluceMeHHast KOHTPOJIbHAS 5 1 0 20
pabora
[MoompurenbHbIe 6ATITBI
1.CtyneHueckast OMMIIMA/A, 5 10
KOH(epeHIHs, TOKIa] ¢
HCCIe.paboToi
INocemaemocts
1.Ilocemenne NEKIMOHHBIX 0 -6
3aHITUH
2. TIlocenienre NpakTUYECKUX 0 -10




3aHATHI

HTOroBplii KOHTPOJIbL

1. 3auer 0

kypc | ,cemectp_ 2
Kadenpa: muddepeHnmanbHbIX ypaBHCHUN

Buabl yueGHoii 1esiTeIbHOCTH bamnn 3a Yucno 3agaui Bamner
CTYIEHTOB KOHKPETHOE 3a ceMec — —
y p P MuHanMansHBIN MakcumanbHBIN
3aJjaHHe

Moayas 1. IuddepenunanbHoe M HHTErpajbHOe HCHUCICHHE

Texkymuii KOHTPOJIb

1. TecTOBBIit KOHTPOIH 1 8 0 15

Py0e:xHblii KOHTPOJIb

1. IluceMeHHast KOHTPOJIbHAS 5 1 0 20
pabora

Mopnyas 2. luddepeHnuanbHbie ypaBHEHHS

Texkylmuii KOHTPOJIb

2. TecToBBIil KOHTPOIIb 1 8 0 15

Py6eskHbIii KOHTPOIb

1. [luceMeHHast KOHTPOJIbHAS 5 1 0 20
pabora

[MoompurenbHbIe OAIIBI

1.CryneHdeckas OJMMITHA/IA, 5 10
KoH(DepeHIHs, TOKIa] C
uccien.paboroi

ITocemaeMocThb
1.IToceleHue IEeKIIMOHHBIX 0 -6
3aHATUHN
2. IocereHne MPaKTHYSCKIX 0 -10
3aHATHH

HTOroBblii KOHTPOJIbL

1. Dk3amen 0 30




