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[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ DenepanbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTesbHBIM CTAHIAPTOM 10 HarpaBieHuto noarotoBku 04.03.01 Xumusi, yTBepKI€HHBIM
nprka3oM MUHHCTEpCTBA HAYKU U BbIciiero oopazoBanus Poccuiickoit @enepanuu ot 17 urons
2017 roma Ne 671; mpukazom MuHHUCTEpPCTBA HAyKH W BBHICIIET0 oOpaszoBaHus Poccuiickoi
Oenepannu o1 26 HOsO0ps 2020 1. Ne 1456 (3apeructpupoBaH MHUHHUCTEPCTBOM FOCTHUIIUU
Poccuiickoit @eneparun 27 mas 2021 1., Ne 63650) «O BHeceHHM U3MEHEHUH B (enepaabHbIe
rOCyJapCTBEHHBIE 00pa3oBaTeIbHBIE CTAaHAAPTHI BHICHIETO 0Opa30BaHMA»; yYEOHBIM IUIAHOM
noAroToBku OakanaBpa mo HampapieHuro 04.03.01 Xumwus, yTBepKACHHBIM YYCHBIM COBETOM

OI'bOY BO «COT'Y» ot 31.05.2022 r., mpoTtokon Ne 13.

CocraBurensb: K.3.H., JoueHT Xyraesa JI.T.

Pabouass mporpamma oOcykaeHa W yTBEp)KJEHa Ha 3acelaHuu Kadeapbl aareOpsl U aHalIu3a
(mpotokon Ne  oT « » 2022 r.)

3aBenyronuii kKageapoit Jxycoea H.A.

Opno6pena coBeToM GakynbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTUU

(mpoTtokoia Ne 6/21-22 ot «25» ampens 2022 1.)

[Ipencenatens cosera (pakyiibrera d{@ Araera @. A.
2

Pabouas npoecpamma Oucyuniunvl npuHAmMa 8 COCmMage OCHOBHOU NPOPeccUuOHANbHO
00paz08amenvbHol NPOSPaAMMbL peutenuem yueno2o cosema Ilpomokoa Ne 13 om 31.05.2022 2.




1. CTpykTypa, u 001Iasi TPYA0EMKOCTh AHCUHUIIJIMHBI
OO11ast TPYI0EMKOCTh JUCHUILTUHBI cocTaBisieT 10 3ayeTHbix exunmuil (360 u.)

1

Kypc
Cemectp 1 2
Jlexuun o4 72
[IpakTrueckue (cemuHapckue) 36 36
3aHATHS
JlabopaTopHbIe 3aHATHUS - -
Koncynbranun
WToro ayauTOpHBIX 3aHATHIA 90 108
CamocrosiTenpHas padora 54 36
KypcoBas pabota -

dopma KOHTPOJISI
9K3aMeH 36 36
3auer - -
OO1m1ee KOJIMYECTBO YacOB 180 180

2. Ilenn ocBOEHMS TUCHMIIJIMHBI:

Henun n3yyeHust TUCHUILUINHBL:

o o0y4eHHe OCHOBHBIM MaTeMaTHYEeCKUM METOoJaM, HEOOXOJUMBIM JJIs aHalu3a U
MOJIEJIMPOBAaHUS XUMUYECKUX NIPOLIECCOB;

o BOCIUTAHHUE OCTATOUYHO BBICOKOM MAaT€MaTH4YECKOW KYJIbTYPBI: ICHOE IIOHUMaHUE
HEO0OXOIUMOCTH MaTEMaTUYECKOI COCTaBIISIIOIIEH B OO1IEH MOATOTOBKE CTY/I€HTOB;

o BbIpabOTKa MPEACTaBIEHUS O POJIM U MecTe MaTeMaTHMKH B COBPEMEHHOMN
IUBUIM3AaMM W B MHPOBOM KYJIbType, YMEHHE JIOTMYECKH MBICIUTh, ONEPUpPOBaTh C
a0CTPaKkTHBIMH OOBEKTaMU U OBITh KOPPEKTHBIM B YNOTPEOJICHUH MaTEMaTHYECKUX MOHSITUN U
CHUMBOJIOB JJIS1 BBIPQXKEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILIEHUI.

o OBJIaJICHUE MAaTeMaTUYECKUMH METOJIaMU JJIsl PELIEeHUs] MHTEJUIEKTYalIbHbIX 3a/1a4
U TOpUOOpeTeHHE HABBIKOB HCIOJIb30BAHUS YHUBEPCAJIBHOIO MOHATUHHOrO amnmapara u
HIMPOKOT0 apceHajla TEXHUYECKMX IPUEMOB MAaTE€MaTHKM  IIpU JaJbHEWIIEM H3y4YEeHUH
NpOMUIBHBIX JUCHUIUIMH, MOCTPOCHHHM MAaTEMaTHYECKUX MOJeNeld pazIuyHbIX SIBJICHUM U
IIPOLIECCOB,

332]3‘11/1 HN3YUCHUA TUCHUIIJINHBI:

L4 OBJIaICHUEC MAaTCEMAaTUYCCKHUMHU 3HAHUAMMU

L4 YCBOCHHUC aIlllapara ypaBHCHI/Iﬁ U HCPABCHCTB, KaK OCHOBHOI'O CpCACTBa
MAaTCMaTUYCCKOTr0O MOACITIUPOBAHUS MPUKIIAAHBIX 3a1a4.

L HU3YUYCHUC MCTOAO0B PCIICHUA ITPUKIIAAHBIX 3a1a4;

L4 cucreéMarTrmus3anus 1mo McToaam pCIJ_IeHI/Iﬁ BCCX TUIIOB MMPHUKIIAAHBIX 3a1a4;

L4 HU3YUCHUC CBOICTB TCOMETPHUICCKUX TCII B MMpOCTPaHCTBC, Pa3sBUTHUC

MPOCTPAHCTBEHHBIX MPEACTABICHUHN, YCBOCHHUE CIIOCOOOB BBIYMCICHHUS MPAKTUYECKH BaXKHBIX
TeOMETPUUECKUX BEJIMYUH U JalbHENIIee pa3BUTHE JIOTHUECKOTO MBILIUICHUS YYaIUXCs;

. M3y4eHHEe (QYHKIMA Kak Ba)KHEUIIETO MaTEeMaTHYeCKOro OOBEKTa CpelCTBaMH
MaTEeMaTU4YeCKOro aHaJln3a;



. MHTEIJUIEKTYyaJIbHOE Pa3BUTHE YYaIIMXCS, (OPMHUPOBAHUE KAueCTB MBIIUICHUS,
XapaKTEePHBIX JJI MATEMATUYECKOU JEATEIBHOCTH.

3. Mecto aucuunjunsl B cTpykrype OIIOII 6akanaBpuara.

JlaHHBIIT Kypc OTHOCHTCS K 00s3aTeNbHOM YacTH Yy4eOHOTro IIIaHa ITOATOTOBKU
OaxanaBpoB 1o HanpasieHuto 04.03.01 Xumus, umeer nnaexc B yueonom miane b1.0.05.

JUis  w3ydeHUs JUCHUIUIMHBI HEOOXOJUMBI 3HAHWS, YMEHUS H KOMIICTCHIIHH,
MOJIy4YeHHBbIE OOYy4YalOUIMMHCS B paMKax IIKOJBHON MPOrpaMMbl: OCHOBHBIE OIpezesieHus,
(hOpMYIIBI U TEOPEMBI; IPOCTEHIIINE YPABHEHUS U DJIEMEHTAPHBIC 3a/1a4H.

Jannass  OUCHMIUIMHA HMMEET JIOTUYECKYI0 M COJIEP’KaTeIbHO-METOIUYECKYIO
B3aMIMOCBSI3b C MOCIEAYIOIMUMU TUCIUIUIMHAMYU W MPAKTUKH Y4eOHOTO TUTaHa, ISl KOTOPBIX
OCBOEHHE JIAHHOM JTHUCUUIUTMHBI HEOOXOAMMO KaK MPEAIIECTBYIOIIee, a UMEHHO:

Opranunueckasi XUMust

BricokoMoOeKysipHbIE COSAMHEHMUS

XumMuyeckasi 3KOJOTHUS

[IpakTuka 1o mMONy4YeHHUI0 MPO(ECCHOHANBHBIX YMEHUN M OmbITa MPOPECCHOHATHHON
JesATebHOCTH (B T. 4. [lemarornueckast mpakTuka).

IIpu ocBOE€HMM AAHHOW IUCHMIUIMHBI OOYYalOIIUICS CMOXET IPOJEeMOHCTPHPOBATH
(uacTuuHo) cienyromue 06o0meHHbie TpynoBbie GyHkuuu (OTD) u Tpynossie hynkuuu (TD):

Kon n HaumeHnoBanue O0600mennas TpynoBasi yHKuus TpynoBas pynkuus (TD)
npodeccuoHaIbLHOr0 (OTD)
cTaHaapTa
OoaacTb npodeccuonanbHoii gesareapHocTu: 01 O0pasoBanune n HayKa
Tun 3aga4 npodeccHOHATBHON TeATEJIBLHOCTH: MeIArOrHYecKuii
01.001 ITemaror Kon Haumenosanune OTO Ypos Haumenosanue TD Kon
(memaroruueckas €Hb
JESITENILHOCTH B cepe KBl
JIOIIKOJIBHOTO, nhux
HAYaIbHOTO OOIIIETO, arumn
OCHOBHOTI'O OOIIIETO, A Ilemarornueckas 6 OO01enegarorndaeckas A/01.
CpeIHero o0mIero JEeATEIbHOCTD MO ¢bynkus. OOyuenue 6
o0Opa3oBaHUs MIPOEKTUPOBAHUIO U
(BoCTIUTaATEND, peanuzanuu
YUUTEIh). 00pa3oBaTeNTLHOTO BocruratensHas A/02.
HaumenoBanwue Buia nporecca B JIESITEIbHOCTD 6
npodecCHOHATHLHON 00pa3oBaTeIbLHBIX
NESITEIbHOCTH OpTraHHU3aIHIX
JlomKoIbpHOE JIOIIKOJIBHOTO, PasBuBaromas A/03.
oOpa3oBaHue HAYaIbHOTO O0IIETo, JCSITETbHOCTh 6
HauvanrHoe oOmee OCHOBHOI'O 00IIIETO,
oOpa3oBaHme CpeIHEro O0IIero
OcHoBHoe o011ee o0Opa3oBaHUs
oOpa3oBaHme B Ilemarornueckas 6 Ilemarornueckas B/03.
Cpennee odmiee NEeSATEIILHOCTh 10 JeSITeTHHOCTD 110 6
oOpa3oBaHue MPOEKTUPOBAHUIO U peanu3anuu mporpaMmm
pean3aln OCHOBHBIX OCHOBHOTO U CPEHETO
00111e00pa3oBaTENbHBIX o0riero oOpa3oBaHUs
MIPOrpaMm




01.003 A | IlpenonaBanue mo 6 Opranuzanus AJ01.
[TpodeccuonanbHbIit JIONOJTHUTEIbHBIM AeATeTbHOCTH 6
CTaHAapT «Ilengaror 001eo0pa3oBaTeIbHBIM yJaumxcs,
JOTIOTHUTEILHOTO IporpaMmam HAIIPABJIEHHOI Ha
oOpa3oBaHus JAeTedl U OCBOEHHE
B3POCIIBIX». AONOJIHUTEIbHOM
HanmenoBanue Buaa o0meo0pa3zoBaTeJbHOM
npodeccuoHanbHOM IPOrPaMMblI
NEeATEILHOCTH: 6 [lemarornyeckuii A/04,
[legarornyeckas KOHTPOJIb U OLIEHKA 6
JeSITeTbHOCTD B OCBOEHUS
JIOTIOTHUTEILHOM JOTIOJTHUTEIHHON
oOpazoBaHuu JAeTeil U 00111e00pa3oBaTEIIHLHOM
B3POCIIBIX MIPOTPaMMBbI
26 XumMu4ecKoe, XUMHKO-TEXHOJI0THYeCKOe TPOU3BOACTBO
Tun 3aaa4 npogeccuoHATbHON 1eATEIbHOCTH: TEXHOJIOTHYeCKHil
26.006 A | JIaboparopHo - 6 AHanmu3 ChIpbS, A/02.
[TpodeccuonanbHbIi aHAJIUTUYECKOE MaTepuasoB Ha 6
CTaHJApT COITPOBOKACHNE COOTBETCTBHE
«Crenuanuct no pa3paboTKu CTaHJapTaM U
pa3paboTke HAHOCTPYKTYPHUPOBAaHHBI TEXHUYECKUM YCIIOBUSIM,
HAHOCTPYKTYPHPOBAHH X KOMITO3ULIMOHHBIX HCIIOJIb3YEMBIM B
BIX KOMITO3UIIHOHHBIX MaTepHuajoB MIPOM3BOJICTBE, U
MaTepHUaIOBy. oOpaboTka
HawnmenoBanue Buia AKCTIEPUMEHTATBHBIX
npodeccuoHanbHOM pe3yNbTaTOB
NeSITeTbHOCTH B | Hayuno-texHuueckas 6 CocraBienune B/06.
[Tpon3BOACTBO HOBBIX pa3paboTka u aHAIMTUYECKUX 0030pOB, 6
HaHOCTPYKTYPHUPOBaHH METOIMYECKOE HAYYHBIX OTYETOB,
BIX KOMIIO3UIIMOHHBIX COIIPOBOXKIICHUE B myOIuKaIus pe3yabTaToB
MaTepHaoB 00acTi co3aanus UCCIIEIOBAaHU
HAaHOCTPYKTYPUPOBAHHBI
X KOMIIO3UIIMOHHBIX
MaTepuaioB
40 CxBo3HbIe BU/bI NPO(eCCHOHAIBHOM 1eTeJIbHOCTH
Tun 3a5a4 npoecCHOHAIBLHON AeATEJIbHOCTH: HAYYHO-HCCJIE10BATEIbCKHH
40.011 A | [IpoBenenne HayqHO- 5 OcytiecTBieHne A/01.
[IpodeccronanbHbIi UCCIIeI0BATENCKUX U poBeieHus paboT 1o 5
CTaHJapT OTIBITHO- 00paboTKe U aHATHU3Y
«Crienuanucr 1no KOHCTPYKTOPCKUX HAyYHO-TEXHHUYECKOU
Hay4yHO- pa3paboTok 1no uH(popMalnu U
UCCIIEIOBATEIbCKUM U OT/ENBHBIM pazjiesiaMm pe3yabTaToB
ONBITHO- TEMEI HCCIEeOBaHUN
KOHCTPYKTOPCKHUM Ocy1iecTBieHme AJ02.
pazpaboTKam». BBITIOJTHCHUS 5
HKCIIEPUMEHTOB U
HanmenoBanue Buia odopmieHHs
npodeccuoHaIbHON pe3yabTaToB
NEeSITeIbHOCTH UCCIIEIOBaHUI U
[IpoBenenue HayuHo- pa3paboTok
HCCJIEIOBATEIbCKUX U
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OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK

4. TpeOoBaHUs K pe3yJibTATaAM OCBOEHHSI TUCIHUIIHHBI.

Pesynbratel ocBoenuss OIIOIT BO 04.03.01 Xumusi omnpeaenstorcss npuoOpeTaeMbIMU
BBIITYCKHUKOM KOMIIETEHIUSIMHU, T.€. €r0 CIHOCOOHOCTBIO MPUMEHSATh 3HAHMS, YMEHHS U JIMYHbIE
Ka4yecTBa B COOTBETCTBHUH C 33Jja4aMH MPOPECCHOHATBHON IS TEIbHOCTH.

B pesynbrate ocBoenusi gannoit OITOII GakanaBpuara, B cootBercTBHM ¢ PI'OC BO 1o
HanpasieHuro noarotoBku 04.03.01 Xumus, a Takxke BbIIICYKA3aHHBIMU TPO(ecCHOHAIBHBIMU
CTaH/JapTaMy, BBIIYCKHUK JOJDKEH MPHOOPECTH CIIEAYIOLIME KOMIIETEHIMU: YHUBEpPCAJIbHBIE,
obmienpogeccuoHanbHbIe U PO ECCHOHATBHBIE.

YHI/IBepcaJILHbIe KOMIICTCHI MU BBINTYCKHUKOB

WHTEpHpeTaIui,

Koa mn Koa u Pe3ysbTaThbl 0CBOCHHUS KOMIIETEHIINH
HAHMEHOBaHHE HaHMMEHOBaHHUe 3HATH YMeTh Baagers
YHHBEPCAJbHO  HMHIUKATOpa
i KOMIIETEHIMH  JOCTHKEHHS

(YK) YHHUBEPCAJIbHOMI

KOMIIeTeHIIUH

YK-1. YK-1.1. METO/IbI I10JIy4aTh HOBBIE HCCIIEIOBAHUEM
Crniocoben AHanusupyer KPUTHYECKOIO 3HAaHUS Ha OCHOBE  IPOOJIEMBbI
OCYLIECTBIIATh  3ajauy, BBIAESAS aHaIW3a U OLICHKU aHallu3a, CHHTe3a U MpodeccroHaIbHON
MIOMCK, ee 0a3oBbIe COBPEMEHHBIX 1p.; cobuparb JESATEIBHOCTH C
KPUTHYECKUI  COCTaBJISIOUIME, HAy4YHBIX JTaHHbIE TI0 IPUMEHEHUEM
aHanmu3 u cunre3 YK-1.2. JIOCTHKEHUM; CJIOKHBIM Hay4YHBIM aHaJM3a; CUHTE3a U
unpopmarmu,  Onpenenser, METO/IbI npoGiemam, JIPYTUX METOJIOB
IIPUMEHSTD MHTEPIPETUPYET KPUTUYECKOTO OTHOCSIIIIUMCS K MHTEIJIEKTYaJIbHOU
CUCTEMHBII U PaHXUPYET aHaJIM3a; OCHOBHBIE TTPO(ECCUOHATBHOW JIEATEIbHOCTH;
MIOJIXOJL 11 “H(opMaruio, IIPUHIIMIIBI obnacty; BBISIBJICHUEM
pelieHus TpeOyemyro JUisl  KPUTUUYECKOTO OCYIIIECTBIISATh IOUCK HAYYHBIX MTPOOJIEM U
IIOCTABJICHHBIX  PELICHUS aHanM3a UHPOpPMALIUU U MCIIOJIb30BaHUEM
3aja4y MOCTaBJIEHHOU pelIeHn Ha OCHOBE a/IeKBaTHBIX

3ala4y, JIEHCTBUH, METOAOB IJIs UX

YK-1.3. JKCIIEpUMEHTA U pelIeHus;

OcymecTBisier OIbITa JEMOHCTPUPOBAHUEM

MOMCK OLICHOYHBIX

uHpOpMaLIUK IS CYXICHHUU B

peleHus pelieHuu

MIOCTaBJIEHHOU poOJIEeMHBIX

3a/1a4y 10 npodeccnoHanIbHbBIX

pa3IMYHbIM CUTyalumn

THUIIaM 3aIlpOCOB,;

YK-1.4. Ilpu

00paboTke

uHpopMaun

oTiinyaeT GhakThl

OT MHEHHIA,




OILICHOK,
dbopmupyeT
COOCTBCHHEIC
MHEHMS U
CYXKJICHUS],
apryMEHTHPYET
CBOH BBIBOJBI U
TOYKY 3pCHUS, B
TOM YHCJIEC C
MIPUMEHECHUEM
¢dmnocodpckoro
MMOHATHIHOT'O
arnrapara.
VYK-1.5.
PaccmarpuBaer u
npeiaracT
BO3MOYKHBIC
BapUaHThI
pelIeHus
IMOCTaBJICHHOU
3aJ1a4M, OLICHHUBAs
HX JTOCTOMHCTBA U
HEJIOCTATKU

Oo6menpodgeccuoHanbHble KOMIIETEHIIMH BHINTYCKHUKOB

OIIK-3 OIIK-3.1. TEOPETUUECKUE HCTIOJIb30BATh HaBBIKAMU
Crniocoben [Ipumenser u CTaHAapTHOE pa3paboTku
IPUMEHSATh TEOPETUYECKHE U  TTOIYIMIIMPUUECKH MTPOTPaMMHOE CIleIMaJIU3UPOBAHH
pacyeTHo- MOJTYDMITHPUYECK € MOJICNIA U UX obecrieyeHue Py BIX IPOTPaMM JIJIst
TEOPETUYECKHE M€ MOJENIU IpU  NMPUMEHEHUE NpPH PEeLICHHH 3a7a4 penieHus 3aaa4
METOMBI JUISI peIlleHNH 3ajad  PENIeHUH 33/1a9  XUMHYECKOM npodeccroHaIbHON
U3YyYEHUS XUMHUYECKOH XUMHUYECKOM HaIpaBJIEHHOCTH,  cdepsl
CBOWCTB HAIpaBJICHHOCTH HAIPABIEHHOCTH TIPU MOATOTOBKE NeATEIIbHOCTH
BELIECTB U OIIK-3.2. Hay4YHBIX
npoueccoB ¢ ux Mcmonp3yer myOIuKanui u
y4JacTHeM ¢ CTaHJapTHOE JTIOKJIaJ]0B
HCIOJIb30BaHUE TPOrPaMMHOE
M COBpEMEHHOM olecnedeHue npu
BBIUUCIIUTENIFHO PEIIeHUH 3a1a4
Y TEXHUKH XUMHYECKON

HalpaBIEHHOCTH
OIIK-4 OIIK-4.1. 0a3oBble 3HAHUS B 00pabaThIBaTh METOJIaMH
Crniocoben Hcnons3yer o0nacTtu JTaHHBIE C UHTEpIpeTaun
TUTAaHUPOBaTh  0a30BBIC 3HAHMS B MaTeMaTUKA U WCTIOTh30BaHUEM pe3yNbTaToB
paboThI o0nactu bu3uku npu CTaHJAPTHBIX XUMHUYECKUX
XUMHYECKON MaTeEMATUKA U TJIAaHUPOBAHUH crIoco0oB HaOJIFOIEHNI C
HaMpaBICHHOCT (PU3HUKH MPH paboT XMMUYECKOH armpoKCUMaluu UCTIOJIb30BaHHEM
u, IUTAHUPOBAaHUM  HANpPaBIECHHOCTH  YHCJICHHBIX (U3NIECKUX 3aKOHOB
oOpabartbiBaTh U paboT XapaKTepUCTUK Y TIPEICTaBICHUI

MHTEPIPETUPOBA XUMHUECKOMN




Th TOJYYCHHBIC HAIIPABICHHOCTH
pesyabTatel ¢ OIIK-4.2.
ucnonp3oBanue OOpabarbiBaeT
M JIaHHBIE C
TEOPETHUYECKUX HUCIIOJIb30BAHUEM

3HAHUH U CTaHJAPTHBIX
IIPAKTUYECKUX  CIOCOOOB
HaBBIKOB annpoKCHUMAIIH
peuicHuA YHCJIICHHBIX

MaTeMaTU4eCcK! XapaKTEePUCTUK
x U ¢usnyeckux OIK-4.3.

3a1a4y WnTepnpetupyer
pe3yiIbTaThI
XUMHYECKHUX
HaOJII0IEHUH C
HCIIOJIb30BaHUEM
bu3nIecKuX
3aKOHOB U
MPEJCTaBICHUI
OIIK-5 OIIK-5.1.
Crnocoben Hcnonw3yet
IIOHUMATh coBpeMeHHblIe I T-
TIPUHIIMIIBI TEXHOJIOTHH MPU
paboThI cbope, aHam3e,
COBPEMEHHBIX  00paboTKe U

MH(OPMALIMOHH TPEACTaBICHNUN
BIX TEXHOJIOTUH HH(pOpMaIK
U HCIIOJIb30BaTh XMMHUYECKOTO
UX Ui perieHus npodus

3a1a4y OIIK-5.2.

npodeccuonans CobmrogaeT

HOM HOPMBI

JESITeIbHOCTH  MH()OPMAIMOHHO
i1 6€301acCHOCTH B
npodeccuoHanbH

Ol NeATeIbHOCTH

B PE3YIbTAaTC U3YUCHUA JUCHUIIIINHBI «Maremartuka CTYJCHT NOJIKCH:

3HATh.
- OCHOBBI
MEPCMCHHBIX ;

OCHOBHBIE
TEXHUYECKUE
CpeacTBa
KOMITBIOTEPHBIX
CHCTEM; OCHOBBI
UH(pOpPMAITMOHHO-
KOMMYHUKaTHBHBIX
TEXHOJIOTHIA;
OCHOBHBIE
TEH/ICHIIH
pa3BUTHSA
COBPEMEHHBIX
MH(OPMaIIMOHHBIX
TEXHOJIOTUN U
OCHOBBI
UH(POPMAITMOHHON
0e30MacHOCTH;
IIPaBOBOE
perylupoBaHUE B
UH(POPMAITMOHHON
cpene

- OCHOBBI HHTETPAJIBHOTO HCUUCIICHUS;
- OCHOBHBIE TIOHSTUS U METOJbl PElICHUS OOBIKHOBEHHBIX AU((EpeHIHnaTbHBIX

YpaBHEHUN;

- OCHOBHBIC ITOHATHUA TCOPHUU PAIOB

yMeThb:

UCTIOJIb30BaTh
COBpEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTHH
(TexHonorun
00paboOTKHU JaHHBIX,
TEKCTOBOM,
rpau4eckoi,
YHUCIIOBOM
UHpOpMaIH,
CEeTEBhIE U
MYJIbTUMEANA
TEXHOJIOTUN)

HaBbIKaMU pabOThI €
KOMIIBIOTEPOM Kak
CPEACTBOM
yIpaBJIeHUs
uHpOpMaIuei

T pepeHIMaIbHOIO  UCUYUCICHUsT (DYHKIMM OJHOM W MHOTHX

- COCTaBJISITh YpaBHEHMsI MPSAMBIX HA TUIOCKOCTH U B MPOCTPAHCTBE, IIOCKOCTEMH,
KPUBBIX U TIOBEPXHOCTEH BTOPOTO MOPSIKA;




- NPOU3BOJIUThH JEHCTBHS HAaJ MaTpPULAMH M pelIaTh aireOpanyecKue CUCTEMBI
ypaBHEHUM;

- BBITOJIHATH BBIYUCIICHUS TIPEAEIOB ()yHKIIHIA;

— muddepeHIPOBaTh K UHTETPUPOBATH;

- UCCIeIOBaTh (DYHKIIMH OJTHOTO U HECKOJIBKHX MEPEMEHHBIX Ha IKCTPEMYM;

— pematb 0OBIKHOBEHHBIE MU (hepeHInaIbHbIE YPaBHEHNUS;

— POBOJUTH aHAIN3 (DYHKIIHIA;

- BBITOJIHATH BBIYMCIICHUS TIPEAETIOB (DYHKITHIA;

- T pepeHpoBaTh U HHTETPUPOBATH;

- uccie10BaTh (PYHKIMH OJHOTO U HECKOJIBKUX MEPEMEHHBIX;

- pewatb  qU(QepeHIraIbHble  YpaBHEHHs INPUMEHUTEIBHO K  peaJbHbIM
npoleccam;

— UCTIOJIb30BaTh AHAJTUTUYECKUE U YUCIICHHBIE METO/IbI PELICHUS aNreOpanyecKux u
OOBIKHOBEHHBIX (P PepeHIInaTbHbIX yPaBHEHUH;

- pelaTh OCHOBHBIE 3371a4il TEOPUH PALIOB;

- UCIOJIb30BaTh MaTeMaTHYECKUEe METO/bl B cOope nHpopmanuu, ee 0opadboTke U
IIPEJICTaBICHHUE B IPOrHO3UPOBAHUU PE3YJIbTATOB U3y4aEeMbIX ITPOLIECCOB.

BJIaJeTh HABBIKAMH:

- UCIIOJIb30BAaHUSl ~MAaTEMaTU4YECKMX METOJOB M OCHOB  MaTeMaTH4eCcKOro
MOJIEJIMPOBAHUS B IPAKTUYECKOM 1€ TEIbHOCTH;

- JaJIbHEHMILero UCIoJIb30BaHMsI HAKOIUICHHBIX 3HAHUH JJIs peIIeHus TON WM UHON
po0JIeMbl IPUKIATHON MaTEMaTUKH;

- SCHOTO, TOYHOIO, TPAaMOTHOIO U3JIOKEHUS CBOMX MbICIEH B YCTHOM H
NUCbMEHHOW pPEYH, HCIIOJIIb30BAHMUSI  Pa3JIMYHBIX  SI3bIKOB  MAaT€MaTUKU  (CIIOBECHOIO,
CHUMBOJIMYECKOTO, Tpaduyeckoro), cCBOOOJHOIO TMepexoja C OJHOrO s3blka Ha JpYyro s
WUTIOCTPAIK, HHTEPIIPETALIMY, apTyMEHTAIlUU U JI0Ka3aTeIbCTBa,

- IPOBEICHUS JIOKA3aTENIbHBIX  PAcCY)KJICHWH, apryMEHTallud, BBIABIKEHUS
TUIIOTE3 U UX 000CHOBAHHUS;

- NOMCKa, CHUCTEeMaTH3alMd, aHajau3a M  Ki1accudukanuu  HUHpOpmanuu,
UCIIOJIb30BAaHUSl pA3HOOOPA3HBIX HH(MOPMALMOHHBIX HCTOYHHKOB, BKJIOYAas Yy4eOHYI0 U
CIPaBOYHYIO JIUTEPATYPY.

[Ipu npoBeneHnn yuyeOHbIX 3aHATHIA 00ecIIeYrBaeTCs pa3BUTHE y 00Y4arOIINXCSl HABBIKOB
KOMaHAHON pabOThl, MEKITUYHOCTHOW KOMMYHHKAITUH, IPUHATHS PELICHUH, TUASPCKUX KayeCcTB
(BKirOYAst IpU HEOOXOJUMOCTH MPOBEACHUE MHTEPAKTUBHBIX JIEKIMM, TPYNIIOBBIX JUCKYCCHIA,
pPOJNIEBBIX WTp, TPEHUHTOB, aHANU3 CHUTyalldid W HMMHUTAMOHHBIX MOJeNel, MpernoiaBaHue
TUCIUTIINH (MOjynel) B (opMe KypCcOB, COCTaBJIEHHBIX HA OCHOBE PE3yJbTAaTOB HAYYHBIX
WCCIICIOBAaHM, B TOM YHCJIE C YYETOM PErHOHAIbHBIX OCOOCHHOCTEH MpodeccruoHaIbHON
JIeSTeTLHOCTH BBIMTYCKHUKOB U MOTpeOHOCTEN paboTomareneit).



5. ConeprxaHue 1 ydeOHO-MeTOAMYECKAS KAPTA JUCIUINJIMHBI

KomnnuectBo Jlureparypa
Home CamocrosiTenpHas pabora SaILI0B
P HaumMeHnoBanue TeM (BOIIPOCOB), 3anATUA Crynenros dopmbl
HeJel U3y4aeMbIX 110 JaHHOMW TUCLUILTUHE KOHTPOJISI
u x| mp Conepxanue Yacer min | max
1 [IpsiMast JIMHUS HA TUTOCKOCTH 4 2 | KoopauHaThl TOYKH Ha Mpsi- 2 MHUHH-OTIPOC
PaccrosHue  Mexay IByMs — TOYKaMHU. MOW W Ha IJIOCKOCTH. [1], [5]. [2], [3].
Jlenenue oTpe3Ka B JaHHOM OTHOIICHUH. [Tnomans TpeyroinbHUKA H 0 3 [4]
VYpaBHeHHE JIMHUH. Hekoropslie MHOT'OYTOJIbHHKA. '
2JIEMEHTAPHBIC 3aJIAUH.
2 [TpsimMast THHUS HA TUIOCKOCTH 4 2 | HopmanmsHOoe ~ ypaBHEHHE 2 MUHH-OTIPOC [1]1, [5]. [2], [3].
YrnoBou Koa(hpurreHT PSIMOIA. MPSIMOH. Touka [4],
YpaBHeHUE psSMOK c YIJIOBBIM MePECEUCHUS IBYX MPSMBIX.
Koa(purmeHToMm. Oo0iee ypaBHEHUE 0 3
IpsAMOM. YTON MEXIy ABYMsI HPSIMBIMH.
Ycnosue napauIeIbHOCTH u
HEePICHAUKYISPHOCTH MPSIMBIX.
3 VYpaBHEeHHEe Tyyka TpSMBIX. YpaBHEHHE | 2 2 Paccrostaue ot TOUYKH 110 2 MHUHH-0TIPOC [1], [5]. [2], [3].
IpsAMOM, NPOXOIAILIEH 4Yepe3 IBE TOYKH. IPSAMON. [4],
YpaBHeHHE NPSMON B OTPE3KAX. 0 2
KpuBbie BTOpOro mopsiaka
OKpYXHOCTH
4 KpuBsbie BTOpOro mopsijika 2 2 CamocrosTenbHas pabora 2 [TpoBepka 0 9 [1]1, [5]. [2], 3],
Ommunc. ['mnep6ona, [Tapabona. no | riase paboThI [4],
5 BekTopsl Ha TIIOCKOCTH U B IPOCTpaHcTBe. | 4 2 | Ilpoekiuss  BekTopa  Ha 2 MUHHU-OIIPOC 2 | [1]1, I5], [2], [3],
BekTopbl Ha MJIOCKOCTH U B MPOCTPAHCTBE. 3aJ[aHHOE HaNPaBJICHHE [4],
JlniHa W HampaBiieHHe BekTopa. IIpoekius 0
BEKTOpa Ha OCh. PasjokeHHe BEKTOpa IO
Oasucy.
6 BekTops! Ha TUNIOCKOCTH U B TIpOCTpaHcTBe. | 4 2 | BexropHoe W cMelIaHHOE 2 MHUHHU-OIIPOC 2 | [1]1, 5], [2], [3],
CkansipHOe MPOM3BEICHUE BEKTOPOB. IPOM3BEICHNE BEKTOPOB [4],
Onpenenureny U MaTPHUITBI
OCHOBHBIE ~ CBEICHHMS O  MaTpuUIax.
Onepanuy HaJl MAaTPUIIAMU.




7 Onpenenutenu ¥ MaTPUIIHI 2 Panr marpuis. Omnpoc Ha 2 | [1]1,I5], [2], [3],

Onpenenureny  KBaJApPaTHBIX  MAaTPHII. 3aHATHAX [4],

CpoiictBa  ompexpenurteneil.  OOparHas

Marpuua. Panr matpursl.

8 CHuCTeMbI TMHEWHBIX alireOpandecKux 2 | Cucremsl JTMHEHHBIX ITpoBepka Ha 2 | [1]1, 5], [2], [3],

ypaBuenuii (CJIAY) yYpaBHCHHIA. 3aHATHAX [4],

Pemenne cucreM JMHEHHBIX YpaBHEHHUH C

nomompio  ¢opmyn Kpamepa, meromom

obpatHoit matpuisl. Meton ["aycca.

9 OyHKIUSA K.p. | OcHOBHBIE CBOICTBA Omnpoc Ha 2 | [1], [5], [2], 3.
MHoxectBa.  AOCONIOTHasE  BETHMYUHA GbyHKIHN. I'paduku 3aHATHUAX [4],
JCWCTBUTEILHOTO qycIa. [TonsTue OCHOBHBIX  DJIEMEHTAPHBIX
byHKINN. (GyHKIHH.

CniocoObl 3a1anus QYHKIUH.
PYBEXHAA PABOTA 20

10 | [lonsTne HEABHOH, OOpaTHOM W CIOXKHOH 2 | IIpenen MOHOTOHHOH MHUHH-OTIPOC [1]1, [5]. [2], [3].
bYHKITHIA. OrpaHUYEHHOU [4],

Teopwust mpezneson MOCJICI0BATEIIbHOCTH 2
[lpexen dMCIOBO TMOCIENOBATEIHLHOCTH.
[Ipenen pyHkuMM B 0ECKOHEUHOCTH.

11 Teopus npenenos 1 | Ilpumenenue [TpoBepka Ha [1]1, [5]. [2], 3],
[Ipenen ¢pyukuuu B Touke. OHOCTOPOHHUE SKBHUBAJIEHTHBIX 3aHATHAX [4],
npenensl  beckoHewHo — Oomblme WM OECKOHEYHO  MalblX K 2
OeCKOHEYHO Majble BeNWYuHbL. OCHOBHBIC BBIYKCJICHUIO MPE/ICIIOB
TEOpEMBI O MpeJenax..

12 Teopus npenenos 1 Teopema 0 BIIO)KEHHBIX MHUHH-O0TIPOC [1], [5]. [2], [3].
IlepBbIii 3aMeuaTenbHBI Ipenen Bropoi orpe3kax. [lonstre 00 [4],
3aMevaTeNbHblid  Tpeaen. HenpepeIBHOCTH ACUMIITOTHYECKUX 2
byHKIIIN bopmynax.

Hpyrue 3aMevareiibHbIe
peeIbl.

13 HenpepbiBHOCTD QyHKITHH 1 | HempepsIBHOCTE 0OpaTHBIX Bompocer B [1]1, [5]. [2], [3].
Hekoropple ~ CBOHCTBa  HEMpPEPBIBHBIX TPUTOHOMETPUYECKUX onnerax. [4],
¢yuknuii. Toukm  paspbiBa  QYHKIUH. GbyHKIUI. PaBromepHas IIpoBepka Ha
Brruncnenune Npe/IeyoB. PackpeiTue HETIPEPBIBHOCTH (DYHKIIUH. 3aHATHAX 2
HEONPEIETIEHHOCTEM. Jpyrue npuMeHeHus

IIPOU3BOJHOM.




14 [IpousBonHasi. 2 |llonsatue o OecKOHEYHOU MUHHU-OIIPOC [1], [51. [2], [3],
3amaum, MIPUBOISIINE K HOHATHIO MpOM3BOAHON. Brruncienue [4],
npou3BogHON. OrnpeneneHue Ipou3BOJHOM. IIPOU3BOIHBIX byHKUIUH,
3aBUCUMOCTh MEXIY HENpPEPbIBHOCTBIO U 3aJJaHHbIX HESIBHO,

T pepeHIPYEeMOCThIO (PYHKIIUH. apaMeTPUIECKH.

15 [TpousBoHasl. 2 | l'umepOonmyueckue Ompoc Ha [1], [5]. [2], [3].
Cxema BBIUNCIICHUS IIPOU3BOIHOM. ¢ynkuuu.  IIpousBonaHbIe 3aHATHUSIX [4],

OcHoBHBIEe TpaBuia AupdepeHInpoBaHUsL. TPUTOHOMETPUUYECKUX
[Ipow3BogHass  HESABHOH, OOpaTHOH W byHKIHA.
CJIOKHOM (DYHKITHIA.

16 [TpousBoHasI. 2 | UccnenoBanne  yHKIMN IIpoBepka Ha [1], [51. [2], [3],
[TpousBoHbIE BBICHIMX HOPSAKOB. IIPYU MOMOILM POU3BOIHBIX. 3aHATUAX [4],
[IpounsBonHas CTEIIEHHO-TI0KA3aTEJIbHON Pewenne 3anau
byHKLIUY. Hexotopsie TEOpEeMbl
mdepeHIraIbLHOro HCYMCIICHUS.

[TpaBuino Jlonurans.

17 [Tpusnoxenust npou3BOIHON 1 UccnenoBanne GyHknuu u MHHHU-OTIPOC
VYciioBue NOCTOSHCTBA, BO3PAaCTaHUA M NoCTpOoeHue rpaduka.
yObIBaHUS QYHKIIMH. DKCTPEMYM (DYHKIIHH. [IpubnuxenHoe  pelieHue
Haubonbiee u HauMmeHblllee 3HAYCHUS YPaBHEHMH. I'paduku
(GyHKIHH. pa3pbIBHBIX (PYHKLINH.

18 [TpunoxeHus mpon3BOTHON 2 | UccnenoBanme GyHKIMH | Pemenne [1], [5]. [2], [3].
Beimmykinocte M BOTHYTOCTh — rpaduka MOoCTpOeHHe rpaduka. 3a1a4 Ha [4],
¢yuknuu. Toukum nepern6a. ACHUMHOTOTHI [IpubnuxenHoe  pelieHue IIPaKTHY.
kpuBoi. IlonHoe wuccienoBanue (QyHKIMH. YPaBHEHUH. I'paduku 3aHATHAX
Huddepenunan GyHKIUH. pa3pbIBHBIX (PYHKLINH.

19 Nuddepennnan GyHKIMH K.p. | Teopema 00 MHUHH-OTIPOC [1], [5]. [2], [3].
Huddepennnan IIEPBOTO NOps/IKa, MHBAapUaHTHOCTH [4],
CBOMCTBA. I'eomerpuuecknmii CMBICIT nuddepennmana.
muddepeHnmana. CaoiicTBa [Tpumenenue
nuddepennuana. Juddepennmann muddepennmana K
BBICHIMX MOPSIJIKOB. PUOINKEHHBIM
HeonpenenenHuslii nuHTErpa: BBIUUCIICHUSIM.

[TepBooOpaznas GyHKIHSA.
Heonpenenenuslii  uHTErpasn. CBoiicTBa.




WHTerpaisl  OCHOBHBIX  3JIEMEHTAPHBIX
G YHKIHH. .
PYBEXHAS PABOTA 0 20
UTOIro 54 36 36 0 40
CriocoObI HHTETPUPOBAHUSL. CrenuanbHbie IPHUEMBI 2 [1], [5]. [2], [3].
4 2 | BBIYUCIICHUS HEKOTOPBIX 0 3 | [4],
WHTErpaioB
HuTerpupoBanue parroHaIbHBIX WuTerpupoBanue 2 3 [ [1], 5], [2], [3],
anredpanyecKux GyHKIHMI. POCTEHIINX [4],
TPAHCICHICHTHBIX
4 | 4 | Qymxumi 0
Tpuronomerpuueckue
MOJICTAHOBKH.
WHuTrerpuposa-Hue
UPPAUOHATBHBIX (QYHKITHIA
HuTerpupoBanue HEKOTOPBIX Hexotopsie 2 | [1]1, 5], [2], [3],
TPUTOHOMETPUYECKUX (DYHKITHIT BCIIOMOTaTeIIbHbBIC [4],
4 4 dbopmynsl. uTerpansl He
BBIpaXKAIOIIHECS
3JIEMEHTAPHO.
3amaya O IUIOMIATU  KPUBOJIMHECHHOMN CrienraabHBIC TIPUEMBI 2 | [1]1, 5], [2], [3],
tpanenuu. OrmnpeneneHue ONpeAeIeHHOro | 2 2 | BBIYHMCIICHHS HEKOTOPBIX [4],
MHTErpasa. I'eoMeTpu4ecKnii CMBICI VHTETPAJIOB
Bhrunciienne  ompeiescHHOTO HMHTErpaa. [TpubnmxenHoe 2 | [1]1, 5], [2], [3],
®opmyna HeroTona-JleitOnuma. Cpoiicta | 2 2 | BbIUUCIIEHUE OIpPEeICHHBIX 0 [4],
OIpEe/ICIIEHHOT0 HHTErpaa. HHTETPAJIOB.
3amMeHa  mepeMeHHOU u  dopmyna DopMya  NPUBIIBKEHHOTO 2 [1], [5], [2], [3],
UHTETPUPOBAHUS o 9acTsIM B| 4 4 0 [4],
BbIuuciieHus: YeOnliiena.
OTIpEJICTICHHOM UHTETrpase.
HecoOcTBeHHBIC UHTErpasIbl c HecoGCTBeHHBIE HETErpahi 2 | [1], [5], [2], 31,
0eCKOHEYHBIMU npenenamu | 4 | Meton Heolbe 1eeHHbX 00 [4],
UHTETPUPOBAHHS. Hecob6cTBennbIe 1 pea
. K03 (HULIIEHTOB.
UHTETPasIbl OT HEOTPAaHUIECHHBIX (DYHKITHIA.
['eomeTpuueckue TPUIOKEHHUS Berunciienue paboThI ¢ 2 | [1]1, 5], [2], [3],
ompeaeneHHoro  uHTerpana.  [lmomans | 4 4 | IOMOIIBIO ONIPENETICHHOTO 0 [4],

KpuBOJWHEHHON Tpanenmuu. OO0beM Tema

WHTErpaja




BpaieHus. JyimHa ayru.

9 Nuddepenumanbapie  ypaBHeHus. OoOmue Tlndepenmmanbibie 2 | [1]1, 5], [2], [3],
noustus. JuddepeHipanbHbie. ypaBHEHUS [4],
ypaBHEHHs,  COJepiKalie
1-ro mopsaxa. HuddepennmansHbie
ypaBHEHHS c pa3aeISIFOIUMUCS A depermma::
MPOM3BEICHUSI K YaCTHOTO
HIepPEeMEHHBIMH.
PYBEXHAS PABOTA 20
10 OnHOpOIHBIC nuddepeHIraIbHbIC OO11re cBOiCTBA pelIeHUI 2 | [1]1, 5], [2], [3],
ypaBHeHHss 1-ro mopsiaka. JIuHeiHbIe JMHEWHBIX OJHOPOIHBIX [4],
muddepeHaIbHbple  ypaBHEHHS — 1-TO Qg depeHIraTbHbIX
opsiIKa ypaBHEHUH 2 nopsiaka
11 Huddepenumanpaple  ypaBHEHHS — 2-TO I'paduueckuit meToq 2 | [1], [5], [2], [31,
HOpsijiKa,  JIONMYCKAIOIIUE  MOHMKCHHE WHTETPUPOBAHUS [4],
CTETIeHU nuddepeHImanbHbIX
ypaBHeHu# 1-ro nopsaka
12 Jluneiinbie OJTHOPOJHBIE JIuHeliHbIe OHOPOAHBIC 2 | [1], [5] [2], 3],
mubdepeHManbHble  .ypaBHEHHUS  2-TO muddepeHIraIbHbIC [4],
HopsiIKa c MOCTOSTHHBIMH .ypaBHEHUsI 2-T0 MOPsIKa C
KodduImeHTam. .. MIOCTOSIHHBIMH
ko3 dULIEeHTaMHU.
13 JInneiinsie HEOTHOPO/IHBIC JIuHelHbIE HEOTHOPOTHBIC 2 [1], [5]. [2], [3].
muddepeHManbHble  .YypaBHEHUS  2-TO nuddepeHnraabHbIe [4],
nopsKa c TIOCTOSTHHBIMHU ypaBHEHHUsI 2-TO MOpPsAKa C
Koa(purmeHTamu. MOCTOSSHHBIMU
KO3 pHUIHEHTaMH.
14 YucnoBbie psimbl. OCHOBHBIC — TOHSTHS. [Mounennoe 2 | [1], [5], [2], 31,
CxomumocTh psnga. Hekoropsie cBoiicTBa mddepenmpoBanme u [4],
YHCIIOBBIX PSIIOB. UHTETPUPOBAHKE PATIOB.
OreHka ocTaTka psija.
15 HeoOxouMblii MpU3HAK CXOAUMOCTH Psjia. [MpumeHeHue psIOB B 2 | [1], [5], [2], 31,

I'apmoHnueckuit pAn. Jocrarouynsle
MIPU3HAKU CXOJIMMOCTH pAIOB c
IIOJIOXKUTEIbHBIMY YJICHAMU.

MPUOIMKEHHBIX
BBIYUCIICHHSIX.
PaznoxeHne 0CHOBHBIX
3JIEMEHTapHBIX (PYHKINH B
psan MaxkiopeHa.

Psnawr Teitnopa.

[4],




16 CremneHHbIC PSIIbL. CsoiicTBa paBHOMEpHO | 2 2 [1], [5], [2], [3],
4 o | cxommmxcs [4],
(YHKIMOHATBHBIX  PSAOB:
HenpepbIBHOCTH CyMMBI

17 OyHKIMK JBYX MepeMeHHBbIX. OCHOBHBIC HaubGosmbiree ul2 2 | [1]1. 5], [2], [3],
noHsATHs. YacTHBIE IPOU3BO/IHBIE. 4 2 | HamMeHbIIEE 3HAYEHUs [4],

hyHKIIHH.

18 Nuddepernnan GyHKIUN 2-X MEPEMEHHBIX VY cII0BHBI#H IKCTpEMyM. | 2 [1], [5]. [2], [3],
OkctpemyMm  ¢yHkuuu. HaumbGomemee wu | 4 2 Meron MHOUTEJEH 2 | [4],
HaMMEHbIIIEe 3HAUCHUS (PYHKIIHH. Jlarpanxa.

19 KommuiekcHele uucnma.  ApudmMerndyeckue 4 ) 2 ) [1], [5]. [2]. [3].
oriepaIyy HaJl KOMIUICKCHBIMU YHCIIaMH. [4],
PYBEXXHASI PABOTA 20

uroro| _, [ ., 36 40




6. O6pa3oBaTe/bHbIE TEXHOJIOTHH

TpaguuuoHHbIE JIEKIMH W TPAKTHYeCKHe (CeMUHApCKHe) 3aHATHA B (opme C
HCIIOJIb30BaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHA.

Jlekums-quaJor — coJep’KaHUE IOJIAETCSl YEepe3 CEPUI0 BOIIPOCOB, Ha KOTOPBIE CTYAEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUU.

OnnaiiH-ceMMHap — Pa3HOBUIHOCTH BEO-KOH(EPEHIUH, POBEIECHNE OHJIAMH-BCTPEY WIIH
npe3eHTanuii uepe3 HTEepHET B peskuMe peabHOro BpeMeHu. Kaxkaplii U3 yuacTHUKOB HAaXOJUTCS
y CBOEr0 KOMIIbIOTEpA (CPEACTBA CBSI3M), a CBA3b MEXKIY HUMHU IoAJepKuBaercs yepe3 MHTepHer
MOCPEACTBOM 3arpy»aeMoro MpUIOKEHHUs, YCTAHOBJIEHHOTO Ha KOMIBIOTEPE KaXKJIOTO y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneoxondepenuusi — ceanc BuueokoHpepenucszu (BKC) — »sto  TexHosorus
MHTEPAKTHUBHOTO B3aMMOJICHCTBHS JBYX M 0OoJiee Y4aCTHHKOB OOpa3oBaTEIBHOIO IpoLecca s
oOMeHa nHpopMaIueil B pealbHOM PeXUME BPEMEHHU.

TexHonoruss 3J1eKTPOHHOrO oOy4eHHs (peayu3yeTcss MpU MOMOILIM 3JIEKTPOHHOU
oOpazoBatensHoii cpensl COI'Y mpu  wucnonb3oBanuu pecypcoB OBC, mnpu mnpoBeaeHuu
AaBTOMATHU3UPOBAHHOIO TECTUPOBAHUS U T. 11.).

IIpumeuanus

— Bcee Bubl yueOHOM pabOThl MOT'YT IPOBOAUTHCS JUCTAHIIMOHHO Ha OCHOBAHUU JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

— B memax peanu3zauMM MHAMBUAYAIBHOIO MOJAXOJAa K OOYYEHHIO CTYAEHTOB,
OCYIIECTBIISIIOIMX  y4eOHBIH Mpolecc MO  HMHAWBHUIYaTbHOM TpPaeKTOpUM B  paMKax
MHAMBUAYaJIbHOTO paboyero njaHa, U3y4eHue JaHHOW JTUCIUILUIMHBI MOXET OCYLIECTBIISITHCS Yepe3
WHUBUAYalIbHbIE KOHCYJbTAlUM MPENoAaBaTessi OYHO, B 4achl KOHCYJbTALUN, MO AJIEKTPOHHON
moyre, a TaKke ¢ ucrnonb3oBanuem Webex, rratdopmel aucraHimonHoro obydenus Moodle,
JIU4YHBIA KabuHeT cTtyneHTta Ha caiite COI'Y, apyrux snementos DM1OC COT'Y.

7. Y4eOHO-MeTOAMYeCKOe oDecreyeHne cCaMOCTOSITeIbHOM padoThI

CamocrosiTenbHass paboTa 00yJaromuxcsi SIBISETCS OJHUM W3 BHUJIOB YYEOHBIX 3aHSTHUM.
CamocTosTenbHas paboTa MPOBOJUTCS C LEIBIO:

— CUCTeMATH3allM¥ W 3aKPEIUICHHUS TMOJyYEHHBIX TEOPETUUYCCKUX 3HAHMHA U TPAKTUYECKUX
YMEHHI 00yJaromuXcsi CTYJACHTOB;

— yrIyOJICHHS U PACITUPEHUS TEOPETUICSCKUX 3HAHUH;

— (QopmupoBaHUS yMEHHUH HCIIONB30BaTh HOPMATHUBHYIO, TIPaBOBYIO, CIPABOYHYIO
JIOKYMEHTAITUIO U CTICIIHATIBHYIO TUTEPATypPy;

- (opMHpOBaHHS CaMOCTOSITEIBHOCTH MBIIIJICHUS, CIHOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CaMOPEaTH3aIlHH;

— pa3BUTHS UCCIIEIOBATEILCKUX YMEHUH.

CamocrosTenbHas paboTa 00yJaroIUXCs OCYIISCTBISIETCS Ha MPOTSHKCHUN WU3YyUSHHs BCeH
JTUCITUTIIMHBL B COOTBETCTBUU C YTBEPXkJACHHON B y4eOHOM IUIaHE TPYIOEMKOCTHIO (IUIsI OYHOMN
dbopmbl 00ydeHUsT 58 YaCOB) U COCTOUT H3:

- paboOThl CTYJIEHTOB C JIEKIIMOHHBIMU MaTepualaMH, MOWCKAa W aHaiu3a JUTEPaTyphl U
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAIIAH 110 33JTAHHOH TEME;

- BBITIOJTHEHUS 3aJJaHHi IS caMocTosATeNnbHON paboTel B OUUOC COT'Y;

- U3y4YEHHUS TCOPETHUYECKOTO, MPABOBOTO M CTATUCTHYECKOTO MaTepHaja Jiis MOJATOTOBKH K
CEMHUHAPCKHUM 3aHSITHSIM;

- IOATOTOBKH K 3K3aMEHY.



Tembl 1 popMbI BHEAYTUTOPHOM CaMOCTOSITENBHON PabOTHI, €€ TPYAOEMKOCTh COJIEpPKATCS B
pasnene 5, Tabu. 5.1.

[To xax ol U3 TeM JUIsl CAaMOCTOSITETLHOTO U3YUSHUsI, IPUBEACHHBIX B padoveil mporpamme,
CTYAEHTaM cJelyeT CHayaja IpOYUTaTb PEKOMEHIOBAaHHYIO JMTEPATYypy U HPU HEOOXOAUMOCTH
COCTaBUTh KPAaTKHH KOHCIIEKT OCHOBHBIX IIOJIOKEHUH, TEPMHHOB, CBEIACHUH, TPeOYIOLINX
3aIIOMUHAaHMS U ABJIIOIIMXCSI OCHOBOIIOJIAralOIMMHU B 9TOU TEME.

[Ipy moAroToBKE 3aJaHWl 1O CAMOCTOSTEIbHONH paboTe CTyneHTaM HeoOX0IUMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUNA, PEKOMEHIYEMYIO JINTEPATYPy.

Jlnsg pacmiupeHuss 3HaHUK 10 JUCLUIUIMHE DPEKOMEHAYETCS MCIOJb30Barh HTepHeT-
pECYpCBI:

IIPOBOAUTHh IOMCK B pa3jMYHBIX CHCTEMax, TaKUX Kak OOIIME IOMCKOBBIE CHUCTEMBI:
www.yandex.ru, wWww.google.ru, a Taxke cnenraibHbIE TOMCKOBBIE CHUCTEMBL: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OneHo4HbIe cpeacTBa I TEKYNIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U
NMPOMEKYTOUYHOM aTTeCTAIlMM M0 UTOTaM OCBOEHUS
JUCIHHUILINHDI.

Bomnpocs! k 3x3aMeny

1. Cepenuna oTpeska.

2. [Tnomane TpeyroiabHUKA.

3. [TepeBos PSAMOYTOJIBHBIX KOOPIUHAT B MOJISIPHBIE KOOPIAUHATHI U HA0OOPOT.
4, [T;monaagr MHOTOYTrOJIbHUKA.

5. [Tpsimas Ha TIIOCKOCTH (TIOBTOPEHUE).

6. VYpaBHeHHE NPSAMOI ¢ YTrIOBBIM KO3PHUIUEHTOM.

7. OO1ee ypaBHEHHE IPSIMOIA.

8. YpaBHEHHUI IPAMOU, TPOXOASIIEH YEPE3 TOUKY B 3aJaHHOM HAIIPABIICHUH.
9. YpaBHEHHUI NIPAMOU, IPOXOASALLEH Yepe3 ABE TOUKH.

10. PaccrosiHME OT TOYKM 10 IPSIMOM.

11.  VYcnoue napaiienbHOCTH NMPSIMBIX.

12. VYcnoBue nepneHIUKYISIPHOCTH TPSIMBIX.

13.  dopmyna yria Mexay NpsSMbIMU.

14.  VYpaBHeHUE OKPYKHOCTH.

15.  KaHoHu4eckoe ypaBHEHHE JLIUIICA

16.  HccnemoBanue GOpMBI AJUTUTICA.

17.  KanoHuyeckoe ypaBHEHHUE rHIEepOOIIbI.

18.  HccnenoBanue GopMbl TUTIEPOOITHI.

19.  KanoHudeckoe ypaBHEHHE MapadOIIbI.

20.  HUccnenoBanue HopMbI TapadoIIbI

21.  Omnpeaenutenu 2-ro u 3-T0 MOPSIKOB.

22.  CBoiicTBa W MpaBWIJIa BEIYUCICHHS OTPEACTUTENCH 2-T0 ¥ 3-TO MOPSIKOB.
23.  MuHopsbI 1 anreOpanyeckue J0MOTHEHHUS.

24.  BpluuciieHUe ONPEICTUTENS PA3I0KEHUEM IO AIIEMEHTaM PsiJia.

25.  Beluucnienue onpeaeanTeNs 3aHyJIEHUEM JIEMEHTOB CTPOKH (CTOIONa).
26. [TonsiTHe MaTPHITHI.

27. Buast matpui.

28. Jlunelinple onepanuu HaJ MaTPHUIIAMHU.

29.  TpaHCIOHUPOBaHHE U YMHOXCHHE MATPHII.

30. CBoiiCTBa JIMHEWHBIX ONEpaIiii HaJl MaTPHUIIAMHU.

31.  CaoiicTBa MaTpuil.


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

32.

OOpaTHast MaTpuIla, CIIOCOOBI €€ BEIUMCIICHHUS.

33.  Pemenne CJIAY metonmom Kpamepa.

34. Pemenne CJIAY wmerogom [aycca. Pemenue wMaTpuuHbIX ypaBHEHHM (C
HaxoXkJaeHueM oOpaTtHoi Matpullsl). [loHaTre npenena nocnea0BaTeIbHOCTH.

35.  CaoiicTBa mpezena Mociae10BaTeIIbHOCTH.

36.  Ilonarue 6eCKOHEYHO MabIX U OECKOHEYHO OOJIBIINX BETHYHH.

37.  Ilonsatue QpyHKIHUH.

38.  OGnacte onpeneneHus, 00JacTh 3HAUCHUH (DYHKITHH.

39.  Ilpocreiimue GyHKIIMOHATHHBIC 3aBUCHMOCTH.

40. TI'paduku OCHOBHBIX JIEMEHTAPHBIX (DYHKIHMH (IOBTOPECHHE).

41.  CoocoOsl 3a1anus (QyHKITUH.

42.  OOparHbie GyHKIIHUH.

43.  SIBHO M HesBHO 3aJaHHAsA QYHKIIHS.

44, [Tpenen Gpynkumm.

45. CaoiicTBa IpeIeoB.

46.  PackppiTHe HEKOTOPBIX BHJIOB HEOIPEACICHHOCTEH.

47.  IlepBblii 3aMeYaTEIbHBINA MIPEIE.

48.  Yucno e (uucno Dinepa). Bropoit 3aMevarensHbIil peaes.

49.  TlonsTHe HENPEPHIBHOCTU (HYHKIINH.

50.  Knaccuduxamus pa3psiBoB pyHKIUU.

51.  T'opusoHTanbHasI, BEPTUKAIbHAS M HAKIIOHHAS ACHMITOTHI.

52. [TonsiTHE TPOU3BOTHOM.

53. ®u3n4ecKuil ¥ TEOMETPUIECKUI CMBICII IPOU3BOIHOM.

54.  OcnoBHble npaBuia quddepeHpoBanus (YMHOKEHHE HA YUCIIO, CYMMBI).

55.  OcnoBHbIe paBuiIa AuQGepeHIMPOBaHNUS (IPOU3BEICHHUS, YaCTHOTO).

56. Tabnuia mpon3BOAHbIX.

57.  IlpomsBoanas cnoxxHoM pyHKuuuU. [IpaBuio nemnouku.

58.  IIpou3BonHBIE BBICHIETO MOPsAKA, UX BEIYUCICHHE.

59.  IIpaBuno Jlonurass.

60.  MOHOTOHHOCTb U KCTPEMYM (PYHKIIUH: TOCTaTOYHbBIE YCIOBHSL.

61. BemykiocTs u neperu6 rpaduka GyHKIMHA: JOCTATOUYHBIC YCIOBHSI.

62.  HccnenoBaHue QyHKIMH U IOCTPOEHUE rpaduka.

63.  Jluddepenuan nepBoro mopsaka, CBOMCTBA.

64. JluddepeHunansl BHICIIErO MOPSIKA.

65.  IlonsaTue mepBoOOpa3HON M HEONIPEIEIEHHOTO HHTETpaa.

66.  CBolicTBa HEOIpeIeIEHHOI0 HHTErpaa.

67.  Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

68.  BpluucieHue HHTETPaIoOB C MOMOIIbIO CBOMCTB U TaOIHIIBI.

69. IlpuBeneHue WHTErpaja K caMmoMy ceoe.

70. Bblunciienue HMHTErpajioB METOAOM 3aMEHbl IMEPEeMEHHOW W 3aHECeHMs I0J
nuddepeHmman.

71.  WuterpupoBaHUE KBaJpaTHOTO TPEXUeHA B 3HAMEHATele APOOH U MO KOPHEM.

72.  Metoa UHTETPUPOBAHUS 110 YACTSIM.

73.  HMuterpupoBaHUe UPPALMOHAIBHBIX (DYHKIUI: METOJ] pallMOHAIN3ALIUU BBIPAKECHHUS.

74.  lloHaTue ompeneNieHHOro HHTErpaja U ero cpoiicTBa. ['eomerpuueckuil cMbICI
OTIpeIeIEHHOT0 HTErpaa.

75.  ®opmyna Herotona-Jleit6Humna.

76.  Metoabl MHTETPUPOBAHHUS MO YACTSIM M 3aMEHbl NEPEMEHHOW JUIs BBIYMCICHHS
OTIpeNIeIEHHOTO NHTETpaa.

77.  T'eomerpuueckue U GU3NUYECKHUE MPUITIOKEHUS ONPENEICHHOIO HHTErpaa.

78.  MexaHUYECKHI CMBICT ONPEJETICHHOTO HHTETpaa.

79.  OcHoBHBbIE IOHATHUS MU PEPEHITNATBHBIX YPAaBHECHHH.



80.  VYpaBHeHwus 1-ro mopsaka ¢ pa3IeisIOIIUMHICS TEPEMEHHBIMH.

81.  OpmHOpomHBIC ypaBHEHUs 1-TO MOpsIKA.

82.  JluneiiHble ypaBHEHHS 1-T0 mopska.

83.  JluHeliHble ypaBHEHHsI 2-TO MOPSAKA C TOCTOSHHOTO KO3 dHUIIHEeHTA
84.  Tlousarue ®MII.

85. YacTHbIe TPOU3BOIHBIC.

86.  Ilonsarue momHoro auddepernnana GyHKIHH.

IIpumepHBIe BONPOCHI 110 TEOPHH AJIs1 PyOeKHBIX KOHTPOJIbHBIX padoT

Cepenuna otpeska. [1nomanp TpeyroiabHuka. IlepeBoa npsMoyroiabHbIX KOOPAUHAT B
MOJIAPHBIE KOOPAMHATHI U HA00OPOT.

[Ipsimast Ha IIOCKOCTH (IOBTOPEHUE).

YpaBHeHHe MPsAMOIi ¢ yriioBbIM ko3 duirentom. OO1iee ypaBHEHHE MTPSIMOM.
VYpaBHEeHHUI NPAMOM, IPOXOIAIIEH Yepe3 TOUKY B 3aIaHHOM HaIlpaBJICHUU.
VYpaBHeHUIl IPAMOM, IPOXOIALLIEH Yepe3 IBE TOUKH.

PaccrosiHre oT TOUKH /10 IPSMOIA.

YcnoBue napauieIbHOCTH U NEPIEAUKYISIPHOCTH IPSIMBbIX.

Yros Mexay MpsSMBIMHU.

VYpaBHEHUE OKPYKHOCTH.

Kanonuueckoe ypaBHeHUE 3JUIMIICA

HccnenoBanue Gpopmbl AuICa.

Kanonuueckoe ypaBHeHuE runepOoJibl.

Kanonuueckoe ypaBHeHHE MapaboIIbl.

Omnpenenurenu 2-ro ¥ 3-ro MOPSIIKOB.

CpolicTBa ¥ paBUjIa BBIYUCIEHUS ONPEAEIUTENEN 2-T0 U 3-TO MOPSAIKOB.
MuHopsI U anredpanyeckue T0NOJTHEHUS.

Brruncnenue onpenenurens pa3ioxkeHUEM 0 dJIEMEHTaM psiza.

Brruucnenue onpeaenurtens 3aHyJI€HUEM 3JIEMEHTOB CTPOKH (CTOJIONA).
ITonstue Matpunsl. Buas! matpun. JInHeliHbIe onepanuy Hal MaTPULIAMH.
TpancnoHupoBaHNe U YMHOXKEHHE MATpPHIL.

OOparHas MaTpHIa, ClIOCOOBI €€ BHIYMCIIECHUS.

Pemenue CJIAY meromom Kpamepa.

Pemenne CJIAY meronom ["aycca.

Perrenre MaTpuyHBIX ypaBHEHHH (C HAXO0XKIEHUEM 00paTHON MaTpPHIIbI).
[Tonsarue Gpynkiuu. CrocoOs! 3a1aHus (QyHKIUH.

[TonsiTue HeIBHOM, 0OPAaTHOM U CIIOXKHOM (PYHKITUH.

[Ipenen uncnoBoil MociIe10BaTENBHOCTH.

[Ipenen pyukmu B 6€CKOHEYHOCTH U B TOUKE. OTHOCTOPOHHHE MPEEBI.
JIBa 3ameydaTenbHbIX Mpeaena.

HenpepriBHocTh QyHKIIMN. HekoTopbie cBOHCTBa HEMPEPBIBHBIX (PYHKIIUH.
Touku pa3pbiBa QyHKIUH.

3aBUCHUMOCTD MEX]1y HETIPEPHIBHOCTHIO U T (HEepeHIIMPYEMOCTHIO QD YHKIUH.
Hexotopsie TeopeMbl auddepeHInanTbHOr0 HCUUCTCHHS.

[TepBoobpaznas pynkuusa. Heonpenenenusiit unterpan. CBoicTBa.

CriocoObl UHTETPUPOBAHUSI.

Ompenenennpii uHTErpan. dopmyna Herorona-JIeiiOHuma. CBoWCTBa OMpeaeIEHHOTO
MHTETpaa.

HecoOcTBeHHbIE HHTETpAIbI. |

@yHKIMH JBYX NIEpeMEHHbIX. OCHOBHbIE MOHATHUSA. YacTHBIE TPOU3BOAHBIE.
Juddepennman GyHKIHUH 2-X TEPEMEHHBIX. IKCTpeMyM G YHKIHUH 2-X TIEPEMECHHBIX.



BOITPOCHI K NEPBOM PYBEKHOM KOHTPOJIbHOU PABOTE
1cemectp
PaccrosiHne Mexy 1ByMsl TOYKaMH.

1. Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

2. YpaBHeHue uHUU. HEKOTOpBIE 2eMEHTapHbIE 3aa4H.

3. VYrioBo# K03 PUITMEHT MPSIMOI.

4. YpaBHeHUE MPSIMOH € yIIIOBBIM K03 punimeHTOM

5. OO0miee ypaBHEHHE MPSMOH.

6. YToa MexIy ABYMsI PSMBIMH.

7. YcioBue napamienbHOCTH U MEPHEHAUKYISIPHOCTH MPSMBIX.

8. YpaBHEHHE NPAMOU, IPOXOASIIEH Yepe3 JaHHYI0 TOUKY B JAaHHOM HaIlpaBJICHUU.
9. VYpaBHeHue NpAMoi, MPOXOAAIIEH Yepe3 JIBE TaHHbIE TOUKH.

10.  VYpaBHeHHE NPAMOIl B OTpE3Kax.

11.  OxpyXHOCTb.

12.  Dmunc.

13.  T'unepOGomna

14.  Tlapabona.

15.  BekTopsl Ha MIIOCKOCTH U B IPOCTPAHCTBE.

16. JlinHa u HampaBleHue BekTopa. Pa3noxenne BeKTopa mo 6a3ucy.
17.  CkanspHoe mpou3BeJecHIE BEKTOPOB

18. OCHOBHBIE CBEICHUSI O MaTPHUIIAX.

19. Omnepanuy HaJl MaTpULIAMH.

20.  Ompenenurenu KBaAPATHBIX MATPHIIL.

21. CBolicTBa onpeneauTeiei.

22.  OOpatHas MaTpuIa.

23. Panr maTpuisl.

24.  Cucrembl M JIMHEHHBIX ypaBHEHUH C N TTEPEeMEHHBIMH.

25.  ®opmynsl Kpamepa. Pemienue cuctem JMHEHHBIX YpaBHEHHH ¢ MOMOIIBIO GOpMyI
Kpamepa

26.  Mertoa oOpaTHOM MaTpUIIbL.

27.  Meron l'aycca.

BOITPOCHI K BTOPOM PYBEXKHOM KOHTPOJIbHOM PABOTE
1 cemecTp

[TonsiTHE MHOXECTBA.

AOCo0THas BEIMYMHA IEHCTBUTEIBHOTO uncia. OKpecTHOCTh TOUKH.
[Tonstue pynkunu. Crioco6sl 3ajaHUs PYHKIIMH.

[TonsiTHE HEABHOMN, OOPATHOM U CIOXKHOU (QYHKITUH.

[Ipenen yncinoBoil MOCIEAOBATEILHOCTH.

[Ipenen ¢pyHkunu B 0ECKOHEYHOCTH U B TOUKe. OHOCTOPOHHUE TPEAEIIbI.
beckoHeyHO Masble BEIUYUHBI.

beckoneuHo Gosble BETUYUHBI.

OCHOBHBIE TEOPEMBI O IIPEAEIIAX.

0. /lBa 3aMedareNbHBIX Ipeena.

1. HenpepsiBHOCTh QyHKIIMU. HexoTopbie cBOMCTBa HENPEPHIBHBIX (PYHKIIUH.
12.  Touku pa3psiBa GyHKIUH.

13. Beruucienue npeneinoB. PackpeiTre HeompeaeIeHHOCTEH.

14. 3apgaum, npUBOAAIIME K MOHATHIO IPOU3BOAHON. OnpeesieHne Ipon3BOJHOM.
15. 3aBUCHMOCTH MEXIY HEPEPHIBHOCTHIO U AU (HEPEHIUPYEMOCThIO () YHKITHH.
16. Cxema BbunciIeHUs MPOoU3BOgHON. OCHOBHBIE MTpaBUia JU(GepeHITMPOBAHUS.

RBOoo~NORwNE



17. TlpoumsBoaHas HESIBHOM, 0OpaTHOM U CIIOKHOM (DYHKIIUH.

18. IIpowm3BojaHbIC BBICIINX NOPSAKOB. [I[pon3BOHAS CTETIEHHO-TIOKA3aTEeIbHON (DYHKITHH.
19. DxoHOMHYECKHI CMBICT MPOU3BOAHOMN. DIACTUYHOCTD (DYHKIIHH.

20. Hexotopsie Teopembl nuddepeHIInaTbHOTO HCUUCICHHUS.

21.  IIpaBuno Jlonurans.

22. YcioBue IMOCTOSIHCTBA, BO3pacTaHUs U yObIBaHUS (PYHKITUH.

23. DOkcrpemyMm pyukuuu. Hanbonpiiee n HauMeHbIee 3HaUeHUs () yHKITUH.

24. BeImykJI0CTh ¥ BOTHYTOCTh Ipaduka Gynkmuu. Touku neperuoda.

25.  ACUMITOTHI KPUBOM.

26. Tlonsatue muddepeniuana pynkuu. [Torstue o muddepennmanax BHICIIMX MTOPSIKOB.

BOITPOCHI MEPBOM PYBEXHOM KOHTPOJIbHOM PABOTHI
2 cemecTp

[TepBoobpaznas ¢ynkuus. Heonpenenennsiit untTerpan. CBoiicTaa.

WHTerpasibl OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.

CniocoObl UHTETPUPOBAHHUS.

WHTerpupoBanme panroHaIbHBIX areOpandeckux GyHKINH.

HuTerpupoBanue HEKOTOPBIX TPUTOHOMETPUYECKHUX (YHKITUI

3amaya o MIIOIIAAM KPUBOIMHEWHOHN Tpaneuuu. OmnpeneiaeHue onpeaeIeHHOro UHTerpaa.
['eomeTpuyecKuii CMBICII.

7. Bpluucnenue onpeaeneHHoro nurerpaita. @opmyna Herorona-Jleitonuua.

8. CBoiicTBa onpeeIeHHOTO HHTErpaa.

9. 3amena mepeMeHHOW | (HopMysia HHTETPHUPOBAHHUS IO YACTSIM B OIPEACIICHHOM HHTETpaJe.
10. Beruncnenue miuomaaei miockux Guryp.

11. Beruucnenue 00b€MOB TeJia BpAIICHHUS.

12. JInuHa ayru KpUBOM.

ouhkwdE

BOITPOCHI BTOPOM PYBEXXHOM KOHTPOJHLHOM PABOTBHI
2 cemecTp

1. uddepenunanbupie ypaBHEHUs 2-T0 TOPSIKA, JOMYCKAIOIINE TOHMKEHUE CTEIICHH.

2. JluneiiHble OomHOpOIHBIE AH(QepeHInaTbHbIe YpaBHEHUSI 2-TO TOPSIKA C MOCTOSHHBIMH
Kod(pUITUEHTaAMH.

3. Jluneiinsie HeOAHOPOAHBIE AU PepeHInaTbHbIE YPaBHEHHUS 2-TO MOPSAKA C TOCTOSHHBIMU
K03 pHULHEeHTaMU.

4. Yucnossie psaabl. OCHOBHBIC TOHATHA. CXOAMMOCTD psIa.

5. Hexkotopsle cBOicTBA YHUCIIOBBIX PAIOB.

6. HeoOxoanMeIii mpu3HAK CXOAUMOCTH psifa. | apMOHHYECKHHA Pl

7. JlocTaTouHbIEe MPU3HAKU CXOJUMOCTH PAIOB C IMOJIOKUTEILHBIMU YJICHAMHU.

8. 3Hakodepemayronuecs psbl.

9. 3HakomepeMeHHbIE PSIbI.

10. CrerneHHBIC PSAIBL.

11. ®ynkiun 1ByX nepeMeHHbIX. OCHOBHBIEC TOHSATHS.

12. YacTHbIE TPOU3BO/IHEIE.

13. Muddepenunan pyHkunun 2-X nepeMeHHbIX.

14. DxcTpeMyM QyHKIMH.

15. HaubGonbIiee 1 HauMeHbIlee 3HAYCHUST (PYHKIIUU.

BWJIETBI K OK3AMEHY 1 cemectp



CeBepo-OcetuHckuil rocygapcTBeHHbI yHuBepcuteT umenu K.JI. Xeraryposa
Jucuumimba mamemamuxa

®DakynpTeT XUMUU, OMOJIOTHH U OMOTEXHOJIOTHH

Kypc 1

Buaer Nel
1. PaccrosHue Mexay IByMs TOUKaMU Ha MJIOCKOCTH.
2. Touku sxcTpemyma. HTEpBaIsl MOHOTOHHOCTH.

01
2 3
3. Haiitu npoussenenune marpury, A=|1 0 ,B :( 1 Oj
3 2
2
4. Haiitu ipenen: Iimw;
x>l X° +X—2
3aB. kadenpoii anredpbl U aHATH3A H.A.IxxycoeBa

Ceepo-OceTuHckuii rocygapcTBeHHbIN yHuBepcuteT uMenu K.JI.Xeraryposa
JlucuunnmHa mamemamuxa
®DakynbTET XUMHUH, OUOJIOTHH U OMOTEXHOJIOTUH

Kype 1

Buaer No2

1. JleneHue OTPE3KOB B JAHHOM OTHOIIICHUHU.
2. CBoiicTBa HEONPEACIEHHOTO UHTETpaa.

3. prOCTI/ITL " BBIYUCIIUTDH OIIPECACIIUTCIIb

2 -1 3
A=11 4 1
-1 2 0

4. HaiiTu Haubonblee ¥ HaMMeHbIIee 3HadeHus GyHKImu Y = 3X — X° —1Ha oTpeske [— 2;4]

3aB. kadenpoii anreOpsl U aHATN3a H.A.lxycoeBa

BWJIETBI K OK3AMEHY 2 cemectp



CeBepo-OceTtuHckuii rocygapcTBeHHbIN yHuBepcuteT uMenn K.JI.XerarypoBa
Jucuumimba mamemamuxa

®DakynpTeT XUMUU, OUOJIOTUH U OMOTEXHOJIOTHH

Kypc 1

Buaer Nel

5. TlepBooGpasnas ¢pyukuus. Heonpenenennsiii uaterpai. CBOHCTBA.

6. 3Hako4epesyrOIUeECs PSIIbL.
1

7. BplunciuTe OnpeeiCHHBIN HHTErpa J.(ezx +e* )dx
0

3aB. kadenpoii anredOpbl U aHATH3A H.A.IxycoeBa

CeBepo-OcetuHckuii rocyaapcTBeHHbIi yHuBepcutet umenu K.JI. Xeraryposa
Jucuumimna mamemamuxa
®DakynpTeT XUMUU, OMOJIOTHH U OMOTEXHOJIOTHH

Kypc 1,cneyuanvHocme xumus
Bbuier Ne2

5. CnocoObl HHTETPUPOBAHHUSL.

6. CaoiicTBa HeOIpeIeIEHHOTO HHTETpaa.

T

2
7. BwrauciuTe onpenencHHbI HHTETpal .[Sin 2xdx
T

3

3aB. kadenpoii anreOpsl U aHATN3a H.A.lxycoeBa



IIpumepHbIe 3aJaHKs A/ KOHTPOJIBHBIX pa6oT

KonTtpoabsnas pa6ora Nel.

AHaJINTHYECKAS TeOMeTPHS.

Bapwuanr 1.

1. Jlns npsMoil Ha IJIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBINHCATH 3HAYCHHE
yriaoBoro kodddunmenta. CocTaBUTh ypaBHEHUE MPSMOM, MapalljIeIbHON JaHHOW W MPOXOJISIICH
yepe3 Touky A. Haiitu yrioBoit ko puITMeHT NpsAMBIX, IEPIICHINKYJISIPHBIX JaHHOW, U COCTaBUTh
ypaBHEHUE TNPSIMOM, TEPHEHAMKYISAPHON [aHHOM M MpoXojsmied uepe3 Touky B. 3ammcars
ypaBHeHue npsimoii (AB):

4x -2y —-5=0,A(1;-2), B(3;7)

2. J_IaHBI BEPUIMHBI TPECYTOJIbHHKA C KOOpJAWHATaAMU:
(115)1 (-2a-3) u (53 1)
Haiitu YpaBHCHUA BBICOTHI 1 ME€IMAHbI 9TOI'O TPEYT'OJIbHUKA.

3. Jlns npsiMbIX:

x—2y+5=0m

S5x—3y+1=0

OTIPENIeNIUTh UX B3aUMHOE PacroIoKeHue.

Bapuanr 2.

1. JIns mpsMoil Ha TIIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBIMHCATH 3HAYCHHE
yrioBoro kodddunuenta. CocTaBUTh ypaBHEHUE MPSIMOU, MapauieIbHON JTaHHOW U MPOXOAIICH
yepe3 Touky A. Haiftu yrioBoit koadduIueHT NpsaMbIX, MePIEeHAUKYIISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TIPSIMOM, TEPHEHAMKYIAPHON [aHHOW M MpoXojsiied uepe3 Touky B. 3ammcarh
ypaBHeHHe npsMoii (AB):

Ax+2y+5=0,A(-1;2), B(3;5)

2. I[aHBI BCPIIHHBI TPCYT'OJIbHUKA C KOOPAWHATAMM:
(21-2)1 (3a_1) a (37 0)

Haiitu YpaBHCHUA BBICOTBI U MCAUAHBI 3TOTI'0 TPCYT'OJIbHUKA.

3. st npsMBIX:

2x+3y+3=0 u

2x—-1y+0=0

OINPEAEINTD UX B3aMMHOE PacIoIOKEHNUE.



KonTpoabHnas padora Ne2.

JJieMeHThI JIMHEIHOH anredpbl.

Bapuanr 1.

1. Beruuciuts OIpCaACIIUTEIIb:

= B =

111
01 1
1 0 1f
110

2. Pemuth cuctemy ypaBHeHU MeTooM Kpamepa, 'aycca 1 MaTpUYHBIM METOJIOM:

2X) — X9 —Xg =4
3% +4Xy —2X3 =11
3X1 - 2X2 +4X3 =11

Bapuanr 2.

1. BerYuciuTh onpeaenuTenb:

[ R S S =

1 2 3
-1 0 3
-1-2 0
-1 -2 -3

2. Pemiutsh cucteMy ypaBHeHuil metogoM Kpamepa, 'aycca 1 MaTpUYHBIM METOJIOM:

2X + Xy —X3 =5
X1+2X2—2X3 =4
— 2% + X9 +X3=-3

Konrpoabnas padora Ne3.

BBenenue B anaus.

Bapuanr 1.



72X _ 53X
Nel. lim .
x-0 2X — arctg 3x

2

2COS X _1
N2, lim ——.
s Insinx
2

V11+2x -3

M3, im ———.
X—4 \/; -2

Ned. lim n >
x>-1 X" 4+4Xx° =5

Bapuanr 2.

(x? +3x + 2)?

Mel. lim 3 5 .
X>-1X" +2X° =X -2
N2, lim yx—1
o X—)lml
.1+ cos3x
x—>7 SN 7TX
) e3x . e—2x
Ned. lim

x—02arcsinX —sin x

(3 —2x-1)(x +1)

KonTtpouabnas pa6ora Ne4.

JAudpepenunaibHoe HCUMCTCHUE.

Bapuanr 1.

Brraucauts Tpou3BOIHYIO

tg2x
M]. y:gx—3

Ne2. y =log,(In* x).

N3,y = (cosx)e4.
Ned. y =arctg (¥ x + 2).
330052 X .

NeS. Y =X~

2 +arcsinx - x2
Ne6. Y =

V1+ X3



Bapuanr 2.

Breraucnurts IMPOU3BOJHYIO
_4n3 3
Mel. y =ctg~x-arctg°x.

_ COS2X + X

Ne2. y 2

N3,y = (In 3x)¥esin

Ned. y =3/ x+/x° +1.

—5sin® x

N5, y =4

MNe6. 'y =tg5x - (1+ arcsinx).



KonTpouabHnasi pa6ora NeS.
HNHuTerpajbHoe HCHHCIEHHUE.
Bapuanr 1.

Haiitu unterpassi:

1. '1+In(x_1)dx. 2. [ x2arctgxdx.
x—1 .
cx3 41 X3 +6x% +13x+9
3. |- dx. 4. 2 dx
T X% —x T (x+D)(x+2)
5x —x3 +4x% +8 . dx
5. 3 dx. 6. R .
Y X" -8 TXVXT+x-1
2 =3
7. '0_056 X dx. g [N X gy
"sSIn” X * 4 + cos X
9. .'sinzxcos“xdx. 10. jcos;2 xsin ® xdx.

11. Beraucnuts miiomaab GUrypbl, OrpaHuYeHHON JTMHUSMY, 3aJaHHBIMHA YPaBHCHUSIMH:
x=+e’-1, x=0, y=In2.

Bapmuanr 2

Haittu naterpansr:

-4arctgx — X

1, dx. 2. [(4-3x)e™> dx.
71+ x? I e
o [ 7X+12 dx a [ 3x+1 dx
(x=1)(3x+1) T (x+3)%(x-5)
5- A% —5x+9 dx o dx
(X2 —4x+13)(x+1) X2+ X=X
=3
7. 'S'nSde. 8. [cosxcos? 3xdx.
Y cos° X y
9, 'mdx. 10. [— de —.
Y sin x sin 2 xcos* x

11. Beruucnute miaomanp GUrypsl, orpaHuueHHON JTUHUSIMH, 3aJJAaHHBIMUA YPaBHEHUSAMU:

y=xv9-x°, y=0, 0<x<3.



OueHuBaHue YCTHOTO OTBETA CTY/IEHTA HA 3aUeTe/IK3aMeHe

Xapaxmepucmuka omeema oannol
Jlan ToJIHBIM, pa3BEepHYTHIA OTBET Ha IOCTAaBIEHHbIA Bompoc. OTBeT
dbopmynupyeTcsi B TepMUHAX HAyKH, WU3JIOKEH JIMTEPATYPHBIM SI3BIKOM, JIOTWYEH, | 26-30
JOKa3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO MO3UIUIO CTYACHTA.

JlaH TOJIHBIM, pa3BEpHYTHIH OTBET HAa IOCTABJIEHHBIM Bompoc. OTBET H3IJI0KEH
JUTEPATyPHBIM SI3bIKOM B TEPMHHAX HayKW. MoOryT OBbITh JOMYIIEHBl HEOYETHI B
OIIpE/ICIICHUN TOHATUM, HUCIIPABICHHBIE CTYIEHTOM CaMOCTOATEIbHO B IIPOLIECCE
OTBETA.

JlaH IOJHBINM, Pa3sBEpHYTHIM OTBET HA IOCTABIICHHBIM BOIPOC, IIOKA3aHO yMEHUE
BBIICJIUTH CYLLIECTBEHHBIE U HECYLIECTBECHHBIE NIPU3HAKH, IIPUYMHHO-CIICICTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYPUPOBaH, JIOTHYEH, M3JIOKEH B TEpMUHAX Hayku. | 21-23
OnHako [JOMyILIEHbl HE3HAYMTEIbHbIE OIIMOKM WM HEI0YeThbl, HCIPABICHHbIE
CTYJICHTOM C IIOMOIIIBIO «HABOJSAIIMX)» BOIPOCOB MIPENOJaBaTes.

JlaH DOJIHBIM, HO HEIOCTaTOYHO IIOCJIENOBATEIbHBIM OTBET HA IIOCTABICHHBIN
BOIIPOC, HO TpU OTOM I[IOKAa3aHO YMEHHUE BBIJCIUTH CYILECTBEHHbIE U
HECYIIECTBEHHbIC MPU3HAKM U MPUUYUHHO-CIIEACTBEHHbIE cBA3U. OTBeT sornyeH u | 16-20
U3JI0’KEH B TEPMHUHAX HayKu. MoryT ObITh JomyIIeHbl 1 -2 omuOKu B OIpeaeieHun
OCHOBHBIX IOHATHH, KOTOPbIE CTYAECHT 3aTPYyIHSAETCSI HCIIPABUTH CAMOCTOSITENILHO.
Jlan HEIOCTaTOYHO IOJIHBIM M HENOCTaTOYHO pa3BepHYThIM oTBeT. CTyleHT He
CIIOCOOEH CaMOCTOSATENBHO BBIICTHUTH CYIIECTBEHHBIC M HECYIIECTBEHHBIC TIPU3HAKU
U [PUYUHHO-CIEACTBEHHble  CBsi3u. CTymeHT MoXeT KOHKpeTusupoBath | 11-15
0000IIIeHHbIC 3HAHMS, J0Ka3aB Ha MPHUMEPAaX MX OCHOBHBIC MOJOXEHUS TOJBKO C
NOMOIIBIO IpenojaBaress. PedeBoe oopmiieHne TpeOyer NonpaBoK, KOPPEKIHH.
JlaH HEMOJIHBIM OTBET, JIOTUKa M IOCJEI0BaTeIbHOCTh HW3JIOKEHUS HUMEIOT
CylIEeCTBEHHbIE HapylieHus. JlomymieHsl rpyOble OIIMOKM TpH ONpE/eIeHUuU
CYLIHOCTH pPacKpbIBa€MbIX IMOHSITHH, TEOPHil, SBJICHUM, BCIEICTBUE HETIOHUMAHUS
CTYIEHTOM HX CYIIECTBEHHBIX M HECYILIECTBEHHBIX NPU3HAKOB U CBA3€il. B oTBere
OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHbIE MPOSBICHUS 0000IEHHBIX
3HaHUi He nmoka3aHo. PeyeBoe oopmiieHre TpeOyeT NonpaBoK, KOPPEKIUH.

JlaH HemoJHBIA OTBET, MPEACTaBISAIOUINI co00il pa3pO3HEHHbIE 3HAHUS 1O TEME
BOMpOCa C CYIIECTBEHHbIMH oOmMOKaMu B ompexaeneHusx. [IpucyrcTByror
(bparMeHTapHOCTb, HEIOTUYHOCTH U310kKeHUsI. CTYJEHT HE OCO3HAET CBA3b JJAHHOTO
MOHATHUS, TEOPUH, SIBIEHUS C JAPYIMMU OOBEKTAMM TUCHMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpETH3allUs U JI0Ka3aTeJbHOCTh W3JIOKeHUs. Peub HerpamoTHas.
JIOTIOJIHUTENBHBIE W YTOYHSIONIME BOIPOCHI IPENOAABATENS HE MPUBOIAT K
KOPpPEKIIMH OTBETA CTY/ACHTa HE TOJbKO Ha MOCTaBJICHHBIN BOIIPOC, HO U HA JAPYyTUe
BONIPOCH! JUCIUIUINHBL.

He nosyuens! 0TBETHI 10 6a30BBIM BONPOCAM JAUCHUTUINHBL. 0

24-25

6-10

1-5

P C3YJIbTUPYIOIIAAd OLICHKA ONPCACTIACTCA B COOTBCTCTBHUU C ITonoxenuem o 6aHHBHO-pCﬁTHHTOBOﬁ
CHCTEMCEC OLICHKH 3HAHHUI CTYACHTOB.

Cnucok TeM 1 TBOpUYecKuX pedeparos:

1. MaremMaTudeckue CyXJIeHUS U YMO3aKIIOUSHHUSI.
2. 'eomerpus Jlob6aueBcKoro.

3. Ucropust MaTeMaTHKH.



4. 3ameuaTelIbHbIE KPUBBIE B MATEMATHKE.

5. Maremaruku 3moxu Bo3poxxaeHus.

6. O HeOOBIYHOCTH MyTEH Pa3BUTUSI MATEMATHUKH.
7. Maremaruka 16 Beka: JIFOAU U OTKPBITHSI.

8. 3o10TOC CeueHHE B MPUPOJIC U UCKYCCTBE.

9. Benukwue 3amauu IpeBHOCTH.

MeToanyecKue peKOMeHAalMH N0 HAUCAHUIO pedepaToB.

Pedpepar — mnucbmeHHas pabora MO ONpeAesieHHOW Hay4dHOW mpolsieme, KpaTkoe
U3JIOKEHUE COJIEpP’KaHUs HAy4YHOTO Tpyda WIM HaydHOH mpoOsnembl. OH siBIsieTCS AEMCTBEHHOM
bopMOil caMOCTOSATENBHOTO HCCIEAOBAHUS HAyYHBIX MHpPOOJIEeM Ha OCHOBE HM3YyYEHHS TEKCTOB,
CHEIMAlIbHOM JUTepaTypbl, a TakKe Ha OCHOBE IJIMYHBIX HAONMIOJEHUH, HCCIeA0BaHUNH U
npakTU4eckoro omeita. Pedepar momoraer BbpabOTaTh HABBIKM M NPHEMBI CaMOCTOSATEIBHOTO
HAy4YHOT'O TTOMCKA, TPAMOTHOTO U JIOTHYECKOTO M3JI0KEHHS U30paHHON MPOOJIEMBbI B CIIOCOOCTBYET
PUOOILEHUIO CTYICHTOB K HAYYHOH J1€ATEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Bri6op Tembl nccienoBanusi. Tema pedepaTta BeIOUpaeTcst CTYACHTOM Ha OCHOBE €T0
HAy4YHOT0 UHTepeca. Takxke MoMoIlbs B BEIOOpE TEMbI MOKET OKa3aTh MPEIo1aBaTeb.
2. [InanupoBanue wuccnenoBaHus. BxirodyaeT cocTaBieHHE KaJeHAAPHOTO IJIaHa

HAyYHOTO MCCIIEJIOBaHMS U IJIaHa IpeanoiaraeMoro pedepara. KanenaapHselii mian ucciaenoBaHus
BKJIIOUAET CIICAYIONINE D3JIEMEHTH: BBIOOp W (popMynmpoBaHHE MPOOIEMBI, pa3paboTKa IUIaHa
UCCIIIOBAaHHS W TIPEBAPUTENILHOTO TUTaHa pedepara; cOOp M M3ydeHHE MCXOJHOTO MaTepHhala,
MOMCK JIUTEpaTyphl; aHAIU3 COOpaHHOrO MaTepuaja, TeopeTHdeckas pa3paboTka NpoOIeMbl;
COOOIIeHNe O TIpeABAPUTENBHBIX pe3ylIbTaTaX WCCIENOBAaHUSA; JHTEpaTypHOe OhOopMIICHNE
MCCIIeI0BATENLCKOM MPoOIeMbl; 00CyXIeHHE pabOThl (HA CEMUHAPE U T. 11.).

IInan pedepara xapakTepusyer ero cojepxkaHue U CTpyKTypy. OH JOJDKEH BKIIOYaTh B
ce0si: BBeJEHHME, TIJleé OOOCHOBBIBAETCS AKTYaJIbHOCTh MPOOJEMBI, CTaBATCS IeNb W 3aJauu
UCCIIEIOBaHMS; OCHOBHAsI 4acTh, B KOTOPOM PACKPBIBAETCS COJEpKaHUE MPOOJIEMBI; 3aKII0YEHHUE,
r7ie 0000IAI0TCS BBIBOJIBI ITO TEME U AAIOTCS MPAKTUYECKHUE PEKOMEHJAllHH.

3. [Touck u wu3yueHue nureparypsl. s BBIABICHUS HEOOXOAMMON JHUTEpaTyphl
cienyer oOpaTUThbCsl B OMOIMOTEKY MM K npenojaBaTento. [lomobpanHyio nuteparypy cieayer
3adukcupoBath cornacHo ['OCT no GubnmorpaduaeckoMy OMUCaHUIO MPOU3BEACHUHN TIEYaTH.

st pa3paboTku pedepara 10CTaTOYHO M3ydeHHe 4-5 BaXHEHITUX cTaTel Mo M30paHHOU
npobneme. Ilpu wu3ydyeHMH muTEpaTypbl HEOOXOIUMO BBIOMpATh MaTepuan, HE TOJBKO
MOJTBEP K IAIOIINN TO3ULIMIO aBTOpa pedepara, HO U MaTepHal s MOJIEMHUKH.

4.06pabotka Marepuana. IIpu o00paboTke MOJYyYEHHOTO MaTepuaia aBTOP JOJDKEH:
CHCTEMaTH3UpPOBaTh €ro Mo pasjieiaM; BBIIBUHYTh U OOOCHOBAaTh CBOM THIIOTE3bI; OINPENEIUTh
CBOIO TIO3HITMIO, TOYKY 3pEHHS TI0 paccMaTpUBaeMOM MpoOieMe; YTOUYHHTh 00beM U COJIepKaHNE
MOHATHH, KOTOPBIMH TIPUXOJWTCS ONEPHUPOBATH TIPU pa3padOTKe TEMBI, CHOPMYIUPOBATH
OTIpeNIeJICHUs] U OCHOBHBIC BBIBOJIBI, XapaKTEPH3YIOUINE Pe3yJIbTaThl UCCIIEAOBAHS; OKOHYATEITHHO
YTOYHHUTH CTPYKTYPY pedepara.

5. O¢dopmnenue pedepara. [lpu opopmienun pedepara pekoMeHAYETCS MPUAEPKUBATHCS
cienyomux npasui: Cienyer nucathb JIMIIb TO, YeM aBTOP XOYET BBIPA3UTh CYIIHOCTb MPOOJIEMBI,
ee Jsoruky; IlucaTe cTporo mocienoBaTeNbHO, JOTMYHO, JOKa3aTeNbHO (IO CXEeMe: Te3HC —



o0ocHoBaHue — BbIBON); [Tucath sipko, 06pazHo, )KMBO, HE TOJIBLKO BCKPbIBAsk UCTHHY, HO U OTpaxas
CBOIO IIO3MIIMIO, IpONaraHiaupysl IOJy4eHHbIE pe3ynabpTaThl; llucarh ocmbicaeHHO, coO0nas
IIpaBUJIa TpaMMaTHKH, HE 3JI0yIIOTPe0IIsisl HAyKOOOPa3HbIMU BbIPAKEHUSAMMU.

Pedepar BbIoMHAETCS B COOTBETCTBUU C TPEOOBAaHUAMHU CTaHIAPTOB, Pa3pabOTAHHBIX IS
JAHHOTO BHUJA JIOKyMEHTOB. PaboTa 1omkHA OBITH BBIMOJIHEHA Ha OEloi Oymare CTaHIapTHOTO
mucta A4. Tekcr noimkeH ObITH OTIMeYaTaH Ha KOMIBIOTEpPE B TEKCTOBOM penakrope Microsoft
Word u oTBeuarh cieayroUMM TpeOOBaHUAM: IMapaMeTphl IMOJeH CTpaHUI] AODKHBI ObITh B
npejenax: BepxHee u HikHee — 1o 20 mm, npaBoe — 10 MM, jgeBoe — 30 MM, mpudt — Times New
Roman , pazmep mpudra — 14, MeKCTpOUHBII HHTEPBAII — MOTYTOPHBIN. JIeHTa IPUHTEpPA — TOJIBKO
yépHoro nsera. Hymepauus crpanui; B pedepare M0DKHA OBITH CKBO3HOM, HauyMHAs C TPETbeH
ctpanunbl. Homep npocrasisiercst apaOckumMu nudpamMu BBEpXy KaxI0i CTpaHUIBI CIIPaBa.

[Ipu u3noxennu Marepuana HEOOXO0AUMO IPUIEPKUBATHCSA IPUHATOTO IIAHA.

bubnuorpaduueckuii CnUCOK COCTaBIs€TCA HAa OCHOBE HCTOYHHMKOB, KOTOPBIE OBLIN
IMPOCMOTPEHBl U H3y4Y€HBI CTYJEHTOM NpHU HamucaHuu pedepara. J[aHHBIM CIHUCOK OTpa)kaeT
CaMOCTOSITENIbHYI0 TBOPYECKYIO pPa0dOTy CTYAEHTa, YTO IMO3BOJISIET CYIUTh O CTEIEHHU €ro
MOJATOTOBKM W yIyOJeHHMH B BbIOpaHHYIO TeMaTuky. Bcs ucmonb3oBaHHas JuTepaTrypa
pa3MeIiaeTcs B CIEAYIOUIeM MOpPsAKe: 3aKOHOJATeNIbHbIE aKThl, TOCTAHOBIICHUS, HOPMAaTHUBHBIC
JOKYMEHTHI; BCsl ydeOHasi IuTepaTypa B al(aBUTHOM IOPSIKE, 3aTEM CPEICTBA MEPHOIHUECKON
nevaTy B aaBUTHOM MOPSIKES; UCTOYHUKHY U3 ceTH VIHTEepHeT.

®onJ THIOBLIX TECTOBBIX 3aJaHNH

1. Mampuuywt u onpedenumenu

2 -1 1

JNana matpuna A=|3 1 0 |.TornasaementC,, maTtpunsl C =3A paBen
1 2 -1

3

9

-3

6
2 -1 1

Jana matpuna A=|3 1 0 |.ToraasiemeHTC,, MmaTpunsl C :gA paBeH
1 2 -1

0

4

3

2

3

1

1 2
IIpu kaKkoM 3HAYEHHU  3HAYEHUE ONpPeaeTUuTes1 paBHoO -2



-1
2
-2
A
IIpyn kaKoM 3HAYEHHH ¢ 3HAYEHHUE OTPeTeTuTeIsI paBHo 1
1
-1
0
a
1 2
IIpu KaKoM 3HAYEHHH ¢ 3HAYEHHE ONPeTeTUTEIsI paBHoO 2
a
6
2
4
0
a
IIpu kaKoM 3HAYEHHH ¢ 3HAYEHHUE ONPeTeTUTeIsI 1‘ paBHo -1
3
1
2
0
3 -1 1 2 1 1
Hanbl MmaTpunpl A=|-2 1 0 n B={4 1 0 |. Torna anemeHT C,, MATPHIBI
1 2 -1 0 2 -1
C=A+B paBen

o N



3 -1 0
-1 u B=|4 1

Hanbl MaTpuubsl A=| -2 1

2 1

0o 2 -1 5 2
C=A+B paBen
-1
4
1
0
3 -1 1
Onpenenurens matpunbl [0 0 1 |paBen
1 2 -1
5
-7
7
-5
3 -1 1
Onpeneaurenb matpunbl (|1 0 0 |paBen
1 2 -1
1
3
-1
-3
0 -1 1
Onpenenurens matpunbl |0 4 1 |paBen
1 2 -1
-5
5
3
0
31 1
Jana MaTpHIa A=|4 1 O |.Torna
5 2 -1

matpunbi A’ paBen

2

1
0
-1

. Torna sjaemenT C,; MAaTpHIBI

3JIEMEHT A,, TPAHCIIOHMPOBAHHOM



-3 -1 0 2 1 1

Hanbl Mmatpuubl A= -2 1 -1| u B=|-4 3 0 |. Toraa 3jieMeHT C,; MATPULbI
1 2 -1 5 2 -1

C=A-B paBen

-1

o~ O

2 11
Anrefpanyeckoe 10NOJIHEHHE 3JIeMeHTa a,,MaTpuubl A= -4 3 0 |paBHO
5 41

3 1 1
AnreGpanyeckoe 10MOJHEHHE 3JIeMeHTa A, MaTpuubl A= —2 -3 0 |paBHO
5 4 1

2. Cucmemul ypasnenuii

X—y=5

2x+y=1
(2;-3);
(1;-3);

(2; 3);
(2;-2)



x—ng:O
2./5x -5y =10

(5 2);

(3+5;2);
(2/5;-2);
(24/5;2).

3x-2y=4
{x+3y:5
(2, 1);
(-1, 3);
(1; 5);
(2;-1).

X+y=12
2x—-3y =14

(-2; -3);
(5; 2);

(10; 2);
(-3;-2).

2X+5y =9
4x+6y =14
(2;1);
(1, 2);
(-4, -2);
1; -2).

4x+5y =1
3X+2y=-3

(1; 2);

17 15,
(-71 7)1
(0; -2);

4; -2).



3X+2y =8
—6Xx—-7y=-28

(-1; 1);
(0; 0);
(2; 1);
O; 4).

X+2y+3z=10
4x+5y+6z=19
7X+8y =1

(1,1, 3)
(-1, 1;3)

(-1,1,-3)

(-1;-1;3)

X+2y+3z=2
2X+6y+4z=-6
3x+10y+8z=-8

(2;-3;-2)
(2,3;2)
(-2;-3;2)
(2;-3;2)
3X+2y+z=-8
2X+3y+z=-3
2X+y+3z=-1
(-4,1,2)
(4, 1,2
(-4-1,2)
(-4, 1;-2)
2X+y+2=2
X+3y+z2=5

2x+3y-3z=14



(-1, 2;-2)
1,2, 2)

(1;2;-2)

(1;-2;-2)

2X—-y—-7=4
3Xx+4y-2z=11
3X—-2y+4z=11

(3;-1;1)

(3;1;-1)
(3;:1;1)

(-3;1;1)

X+y+2z=-1
2X—-y+22=-4
4x+y+4z=-2

(-1;2;-2)
1;2;-2)

(1;-2;-2)
(-1;-2; -2)

3X+2y+2=5
2Xx+3y+z=1
2X+y+3z=11

(2;-2;3)
(-2;-2; 3)
(2;-2; -3)
(-2;-2;- 3)

X+2y+4z=-3
5X+y+2z2=-6
X-y+z2=-2

(1;-1;0)
(-1;-1;0)
(-1, 1, 0)
(-1,-1; 1)



3. Ananumuueckas zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepuIrHbI napauienorpamma, npuiem A u C —
IPOTHBOIIOJIOXKHBIC BepIIMHbL. HaliT ueTBepTyto BepinHy?

(1,3);

(-1’ _S)a
(-11 3)1
(-1.5).

Han TpeyronsHuK ¢ BepmuHamu A(-2, 4), B(-6, 8), C(5, -6). HaiiTu muomaap 3Toro TpeyrojibHUKA.

Hatitu MMpAMOYT'OJIBHBIC KOOPAUHATHI TOYCK A, B nnsa KOTOPBIX U3BCCTHLI ITOJIIPHBIC KOOPANHATBI

A(3, 0), B(2,—%).

AG, 1), BL—3);
AG, 0), B, —/3);
AG, 0), BlL—3),
AG, 0), B(L,—V3).

Otpesok ¢ konmamu A(1, -5) u B(4, 3) pa3aenen Ha Tpu paBHbIe YacTH. HailTi KoopAuHATHI TOYEK
JIEJICHUS.

2,—9, (3, %) ;
e
e

Haiitu rurtomanpe deteipexyroiasuuka ¢ Bepmunamu A(-3, 2), B(3, 4), C(6,1), D(5, -2).

21;
26;
22;
32.



Hansl Bepmuast A(2, 1), B(-2, -2), C(-8, 6) Tpeyronpauka ABC. Halitu A5MHy BBICOTHI,
ONYIICHHOH U3 BEpIIMHBI B.

J5 ;
35 ;
2/3;
2+/5.

HafITH IMOJIAPHBIC KOOPAUHATBI TOYCK A, B JJIs1 KOTOPBIX U3BCCTHBI HpHMOYFOJ'II)HBIe KOOPpAUHATBI:
A(-3, 3), B(0,-5).

o2 5ol 3)
{225} ofs5)
A(sﬁ,%” B 5,—%).;
2.5} ef)

Haiftn Touky nepecedenus KpuBoil Y = 6+ 5X — X* ¢ ocsIMH KOOpJMHAT.

(O’ 6)’ (6’ '1)’ ('1’ O),
(0! 6)1 (6! O)v ('11 O)’
(O’ 5)’ (6’ O)! ('11 0)1
0, 6), (6, 0), (1, 0).

Ornpenenutb pacCTOSTHUE MEXITY TOUKaMU A(\/— =7 ), B(Z\/E , O)

4;
2.

;
3;
5

CocraBuT ypaBHEHHE MPSMOIi, OTCEKAOIIel Ha OCH OpJMHAT O0Tpe30k b=1 1 oOpazyromieii ¢

27
MIOJIOYKUTEBHBIM HAlIPaBJICHHEM OCH aOCIMCC YIoa o = — .

y =—/3X+1;
y =+/3x+1;

y=—\/§x—1
yz—\/§X+2

Hamucate ypaBHeHue mpsiMoit, mpoxosiiei yepes Touku A(0;2) u B(2;4).
x+—y+2=0;



-x +y+2=0;
x —y +5=0;
x —y+2=0.

Hamnucars ypaBHEHHE 3JUTHIICA C TIOTyocsiMu a=2 1 b=3.

2 2
X_+y_:1;
4 9

2 2
X__|_y_=1;
2 9

2 2
X_+y_:1;
4 3

2 2
AN A
2 3

Hamucath ypaBHeHHE TUIIEPOOIIBI ¢ TosTyocsiMu a=3 u h=4.

X_ + y_ — 1 ;
9 16
2 2

Xy
2 16
2 2

Xy
9 4
2 2

Xyt
9 16

2 2
Jano ypaBHeHue smuunca — + —~— = 1. Haiitu koopannaTe! GokycoB

4. Bekmopnasa anzeopa

Jlano: [a] =13, [b| =19, |a + b| = 24. Haiiru [a-b].

21;
22;
23;



24.

Jlano: [d] =5, b| =12, & L b. Haiirn |d+b| u [a-b].

13, 13;
14, 14;
15, 15;
12, 15.

IpencraButh BekTop d = (4,11, —3) Kak JHMHEIHYI0 KOMOHHALIMIO BEKTOPOB
a=(221),b=(570), ¢ =(3-24).

|

|
o)

I

+ + +
LT N

|+

Ol Ol

0,0, 0,0,
Il
QO QO Q)

I
w
Q)
_|_
o
|
ol

Bekropsl @ u b o6pasyiot yron ¢ = 60°, npu sToM |<’?1| =5, ‘6‘ = 8. Haiitu ‘é + 6‘ u ‘é — b‘ .

Bl B B
mq
©| ©of ©

~N 00NN

N
N
©

3aaHbl BEKTOPHI a = 2i + 3], b=-3 - 2k, =i +]— K.Haiitu KOOPJAMHATHI BEKTOpa

3—16+a
2

Hano |§| =2, ‘5‘ =1l o= % Haiitn Mmonyns Bektopa C = 2a ~3h.

V1



o

Hano |<’§| =3, ‘5‘ =4, p= 120°. Haiitu MOJIyJIb BekTopa C =3a + 2b.
J73;
\/_ .
\/_ .
J71.

~N| w
.. -

Haittu yron Mexay auaroHajisiMu nmapajjieaorpaMmma, HOCTPOEHHOTO Ha BEKTOpax
a=2i+], b=-2j+2k.

oN MY WY MY

Jlano: a=4i — j—2k,b =(2,1, 2). Haiiru ab .



Jano |§| =3, ‘6‘ =20, ab = 30. Haiitu ‘é X 6‘

25/3;
33;

20/3;
30/3.

Hanb! Bektops! a = (—4, —8, 8), b = (4, 3, 2). HaiiTi BeKTOpHOE ITPOU3BEICHNUE.

(-40, 40, 20);
(40, 40, 20);

(-40,- 40, 20);
(-40, 40, -20);

Hanbl Bextops! a = (—4, -8, 8), b= (4, 3, 2). Haiitu cunyc yriia Mexay HUMHU.

5l Bl o s

Jlans! BekTopsl a = (—4, —8, 8), b = (4, 3, 2). Haiftu miomas napauienorpaMma, HOCTPOSHHOTO

Ha 3THUX BCKTOpPax.

60;
30;
40
20.
5. Oynukyuu
X* +4

Haittu o6macts onpenenenns pynxuun f(X) =
(—o0, 1) U(=1, +0);
(—o0, —2) U (=1, +0);
(—a0, =1) (0, +o0);

x3+1°



(—o0, 1)U (L, +0).

Haiitu o6nacts onpenenenus pyakuun f (X) =log,(—X).

)i
%
);
)

-2,

O

O-b

/‘\/‘\/‘\A

— Q0
— 00
— 00

H

Haiit o6macts onpenenenust yHkmun f (X) = /X —7 ++/10 — X.

[7, 10];
[7, 11];
[-7, 10];
[7,- 10];

Haittu o6macts onpenenenus pyskuun f(X) =+x> —7x+6.

(—oo, U5, +0).;
(— o0, JU[B, +0).;
(— o0, O]UI[6, +0).;
(-1, 1]UI6, + ).

Haiiti o6macts onpenenenus ¢pyaxmun f (X) =+/3x° —9x+14 .

)

— 0, +
-1+
7).

,+00).

Jns yakuun o(t) = tt:- > HalTu: (p(— 1), go(%), gp(Zt —1).
J2t—4

/-\A/\/-\
\_/ 8

1; 1,6;

2: 1,6;

2: 1,6;




Jlns dysxun f(x) = +/2x+7 waiitu: f(0), f(gj, f(tz)
V7, Ix+7, V24247
V7, x=7, V2t 47
V6, Ix+7, V22 +7

f(b) - f ()
b-a

JHana ¢pyHkuus
2% npu —-1<x<0
o(x)=42  npu 0<x<1
X—1 npu 1<x<3

~—"

Haitru ¢(2),¢(0),0(05),¢(3).

Haiitu cioxnsie pynkun T (g(x)), g(f(x)) ecm f(x)=e€*, g(X)=Inx.

f9((x) =—xx>0, g(f(x)) =x,xeR;

f(9(()) =xx>0, g(f(x)) =x+LxeR;
f9((x) =xx>0, g(f(x))=2x,xeR.;

f(9((x) =xx>0, g(f(x))=x,xeR.

Haiitu cnoxnsie pynkuuu  f(g(X)), g(f(x)) ecmm f(x)=3x+1, g(x)=2x-5.

f(g((x)) =6x-14, g(f(x))=6x-3.;
f(9((x) =6x-14, g(f(x))=6x+3.;
f(9((x)) =x-14, g(f(x))=6x-3.;
f(g((x)) =6x-1 g(f(x))=6x-3.
Haiitu oOpatnyto pyHKIMIO U1t QYyHKIMU Y = ﬁ
x=—J -
y-1



y

X=——7—;
y+1
X:L.;
_y_l
x=—y .
y+1

Haiit 06paTHYI0 GyHKIMIO [UIs GyHKIMH Y = 2*°,

x=3+log, Vy.;
x=3-log, V.;
Xx=3+log, y.;
x=3+log, 2.

<1.

[Tpu kakux 3HaUEHUAX QYHKIUA Y = —2X —3 NPUHUMAET MOJIOKUTEIbHbIEC 3HAUCHHUS.

3).
_w’__ y
3

@Oyukiust U = f(X,X,,...,X,) HaspiBaercs audpdepeHupyeMoit B 1anuoi Touke M (X,..., X, ) ,

eclu e€ IoJHOoe IpUpaIcHnuc B JTaHHOH TOYKE MOXKET OBITh MMpEACTAaBJICHO B BUIC
Au = AAX + AAX, +...+ A AX,, A =const,i =1...,n.

AU = AX, + AX, +...+ AX, +0(p), p =0, p = JAX? +...+ AX?.
AU=AX +AX, +..+AX +0(p),p—>0,p=+AX +..+AX>, A =const,i=1...,n
AU = AAX + AAX, +..+ A AX, +0(p), p =0, p=/AX? +...+ AXZ, A =const,i=1,..,n.
VYcenosue nuddepenniupyemMocty GyHKITUN B JaHHOW Touke M MOXXHO 3amucaTh B CIEeIyIOeH
dbopme

ou ou ou
AU=——X +—X, +.et— X, +0(0), p =0, p = JAX +...+ AX’.

o%, 1T o 2 x (p).p P 1

2 n



AU =ﬂAx1 u Ax2+...+§—qun+o(p),p—>0,p=1/Axf+...+Axn2.
X

oX, OX, .
ou ou ou
AU=—+—+..+—+0 —0,p=AXZ +...+ AX2.
ox T ox, ox. (P p—0,p h
ou ou ou
U=—AX, + —AX, +.. +—Ax +0 —0,p=AX +...+ AX2.
ox, ox, ox. (P).p p=+

GOynxmus f auddepenunpyema B HeKOTOpOH Touke X = (X, X, ,..., X,,) , €CIH

OHa MMEET B 3TOU TOYKE HEIIPEPHIBHBIC YACTHBIC IIPOU3BOJHBIC IIEPBOIO MOPSIKA
OHA HEIIPEpPBIBHA B 3TOU TOUYKE

OHa UMEET B 3TOU TOYKE YACTHBIC IIPOU3BOHBIC

OHA UMEET B 3TOM TOYKE YaCTHBIEC ITPOU3BOHBIE IEPBOIO MOPAIKA

YpaBHEHHE KacaTeJIbHOU TNIOCKOCTH K MMOBEPXHOCTH S , onMCchiBaeMol ypaBHeHueM z = f(X,y), B

TOYKE AO(XO, Yo:Z,) UMECT BH]

Z_Zo (Xo’yo)(x X)"‘ (XO’yO)(y yo)

8f
-1, e (Xoayo)x"‘ay(Xo’yo)y

z=;i(xo,yo)<x—xo)+—<xo,yo)(y—yo)

Z+1 (X01yo)(x X)+ay(xo'yo)(y Yo)

[Tycts Gynkmus u = f(x,y,z) muddepenuupyema B Touke (X,Y,z),a pyHkmun X = ¢(t),
y=w(t), z=y(t) tubdepenmupyemsl B Touke t. Torma mpousBoaHas mo t OT CIOKHON

¢ynkuuu U = F(t) = f (p(t),w(t), ¥(t)) Beraucnsercs mo popmyie
du _of 8f af

dt 8X 6y oz

du of dx of dy of dz

dt ox dt ay dt 82 dt
du _of dx of dy of dz

Gt ox dt oy dt ez dt
du of dx of dy of dz

dt ox dt oy dt oz dt

['panueHT 1o cBoei BeIMYMHE U HAMIPABICHHIO MPECTABISAET COOO0M
CKOPOCTh HAMMEHBILIEr0 pocTa PyHKUINU B JaHHON TOUYKE
YCKOpPEHHE HAUMEHBILIEro pocTa QYHKIUHU B TaHHON TOUKE
CKOPOCTh HauOOJIBIIIEr0 pocTa (PYHKUKHU B JaHHON TOUYKE
YCKOpEeHHE HauOOoJIbIIero pocta GyHKIUHU B JAaHHON TOUKe

Ecmu ¢ynkmus  f auddepennupyema B Touke (X, Y, Z), TO A7 HE€ UMEET CMBICI TIPOM3BOTHAS

IR
TI0 HAIIPaBJICHHIO TIO00T0 eIMHUYHOTO BeKTopa | = (COS &r, COS /3, COS ), BeIpaxkaeMas GpopMyIoi



of of of of
— =—C0Sa +—CO0S f+—COS y
a—’ OX oy 0z

n
of of of of
— =—C0Sa ——C0S B ——COS ¥
83 X oy 0z
of of of of
—— =—008° o + —C0s* f+—cos’ y
on X oy o
of  0*f o* f o°f
— =——C0Sa +—C0S 3+ 272 cosy
on

Yacrueie pousBonbie pyHkmu U = f (X, X,,...,X,) , 33laHHOI HESBHO ITOCPEJICTBOM yPaBHECHUSI

F(u, X, X,,..., X,,) , OTIpeAeNstoTcs popmynamu

o _OFju o

ox, OF/ox,

ou  oFjou | "
ox,  oFjox, T
ou _ oF/ox, K=1.

axk oF Jeu

u __oF/o k=1..n.
X, oF /ou

Ecimu q)yHKHI/ISI 06J1a)1aeT B TOYKC YaCTHBIMHU IMPOU3BOAHBIMU IICPBOI0 MOPAJIKA IO BCEM
NEPEMCHHBIM 1 UMEET B ATOM TOUKE JIOKAJIbHBIMN 9KCTPEMYM, TO

BCC YaCTHBIC ITIPOMU3BOJHBIC IICPBOI0 MMOpAAKa OoubIIe HYJISI B JTOM TOYKE

BCC€ YaCTHBIC ITPOU3BOJHBIC IICPBOI'0 NMMOPAAKAa MCHBIIIC HYJIA B 9TOH TOUKE

BCC YaCTHBIC ITPOMU3BOJHBIC IICPBOIO IMOPAJKA PaBHBI HYJIIO B JTO# TOUKE

CyMMa BCCX YACTHBIX IMPOU3BOJHBIX IIEPBOI'0O NIOPSAAKA paBHA HYIIIO B ATOH TOUKE

YacTHbIEC IPOU3BOHBIE

HaiiTi yacTHBIE NPOM3BOAHBIE GYHKIMH Z = X° + y° —3xy
z, =3(x* —y), z, =3(y* - X)

z, =3(x* +y?), 2, =3(y* —x)

z, =3(x* -y), z, =y’ —x

z, =x"+y,2, =3(y* - x)

Haiiti yacTHBIE IPOM3BOAHBIE GYHKIMH Z = SiN X — X°Y

' 2
Z, =—C0SX—2Xy, Z, =—X
2

Z, =CO0S X — 2Xy, z’yzx
Z), =C0SX—2xy, Z, =—X’
Z), =COSX+2Xy, Z, =—X’



X(x=y)

HaiiTu yacTHbIC TPOU3BOIHBIE QYHKIIUU Z = 5

y
_ _ 2
e s
y y
2=y, _y-2x’
X y2 y y3
y_2X=y _xy-2x°
y y y3
y_2X=y Xy —2x?
X yz y ys

HaiiTu yacTHbIC TPOU3BOHBIC DYHKIIUU Z = X
X—Yy

ZV y ! X

=, 7 =—
(x=y)* 7 (x=1)
oY ,_ X
ST e Y T xon?
(x-y) (x-1)
7! —_y—2 7' —_X—2
- g2 Ty T _+)2
(x-y) (x-1)
oY : X

- 7=
x=y)* 7 (x=1)°

Haiitu yactHble npousBoanble GyHKIMHU Z = InSIN(X —2Y)
z, =—Ctg(x-2y), z, =-2ctg(x-2y)

z, =ctg(x-2y), z;, =2ctg(x—2y)

z, =ctg(x-2y), z, =-2ctg(x—2y)

z, =ctg(x—2y), z, =-2tg(x—-2y)

2

o z

Jana gyskmus z = X° —x°y —y°®. Haiitu P
X

%zfzx—Zy
ZTZS:GX_Zy
2725=6x—
a725:6x—2y—3

2
Jana gyskmus Z = X° In(x+ y) . Haiitn 06 .
X

0’z x(1+2y)
Xy (x+Y)?




0%z X(x+2y)

oy (X+Y)?
o’z x(x+Yy)
Xy (x+Yy)?
0°1 X(X +2y)
oy (x+y)?

2

Hana ¢pynkuus z = xy +sin(x + y) . Haiitu

Oyox
i = X—CoS(X+Y)
oyox Y
27 )
oy0x =—sin(x+Y)
0%z )
=1-sin
oyox in(x+y)
27
=1+sin
oy0x +sin(x+Yy)

2

. z

Hana pynakumst z = Xsin Xy . Haiitu EVl
y

2

%:xssinxy
Zy—zf:—xzsinxy
Zy—zf:—x‘*sinxy
Zy—zfz—xe’cosxy

2
Hana pynkuus z = Xy +sin(x + y) . Haiitu %
X

0%z .
— =SIN(X +
e (x+y)

0’z )

— =-sin(x—
P (x-y)
0°z

— =—C0Ss(X +
P (xX+Y)
0’z )

Fvl =—sin(x+Yy)

JAunddepenuunan pyHkuuu



Haittu dz ana pynxmuu z = 2x* —3x°y? +x°y
dz = (8x°® — 6xy? +3x2)dx+(x3 —6x2y)dy

dz = (8x° —6xy* +3x*y)dx + (x3 —6x2y)dy

dz = (8x® —6xy? +3x*y)dx + (x3 + 6x2y)dy

dz = (8x° — xy® +3x*y)dx + (x3 —6x2y)dy

Haiiti dz mis pyakuun z = (y3 +2X7y + 3)4
4(y3 +2X°y + 3)3 (4xydx + (2x* +3y?)dy)
4(y3 +2x%y —3)3 (4xydx + (2x* +3y?)dy)
4(y3 +2X°y + 3)3 (4xydx + (2x* +3y?))

4(y3 +2X°y + 3)3 (2xydx + (2x* +3y?)dy)

o X
Haiitn dz s yskimm z = Yy + 2
X

2 2
dz=2—Y (%-F%j

Xy Xy
Xy \x y
dz —M(%_ﬂj
Xy Xy
xz—yZde dyj
dZz=——"| ———
Xy Xy

Y
Haiiti dz mis pyakoum 2 =2 X

oy
dz =2 * In2(ydx — xdy)
Y1n2

dz =2~ 7(ydx — xdy)
y

dz=2 * I)r:—zz(ydx +xdy)
~2In2

dz=2 * 7(ydx—dy)

Haiitu dz mis pyskium z = In(x +4/X +y? )

1 ydy
dz=—| dXx+ ———
X2 +y? X+ 4/X% —y?

1 dy
dz = ——— | dX+ ——2——
VX2 +y? X+4/X2 +y?




G- L dX+LJ

dz=— dx+L]

2

y

o 2 _ Yy
Haiitn d°z nns pyHkuum z = N

1
d?z = F(3y2dx2 — 4xydx + xzdyz)
2
d?z = F(?,yzdx2 — 4xydx + xzdyz)
d’z= )(—24(y2dx2 — 4xydX + x2dy2)
d?z = i(3y2dx2 + 4xydx + x2dy2)
X4

Haiitu d?z mis dyakum Z = XIn Y
X

_y%dx® — 2xydxdy — x*dy?

2

Xy
y2dx? — 2xydxdy + x*dy?
XyZ
y2dx? — 2xydxdy + x*dy?
_ o
_ y*dx® —2xydxdy + x*dy”
Xy

Haiiti d?z nns GyHKImME z = XSin'y + Y €C0OS X

d?z = ycos xdx? + 2(cos y —sin x)dxdy — xsin ydy?
d?z = —ycos xdx? + 2(cos y —sin x)dxdy — xsin ydy?
d?z = —ycos xdx? + (cos y —sin x)dxdy — xsin ydy?>
d?z = —ycos xdx* + 2(cos y —sin x)dxdy —sin ydy?

BbraucanTh mpuoIIMKeHHO 1,08%%
1,32
131
1,23
1,35

BbraucanTh mpuoIImKeHHO 0,97
0,99
0,97
0,98



0,9

IIpou3BoaHbIE CJI0KHBIX U HeSIBHBIX QyHKIUIA

Hatitu 3—? GyHKIUH Z=X2+Xy+y2, X=t?, y=t

%:4t3+2t2+2t
dt

%:4t3+3t2 +2
%:4? +3t% + 2t
%=3t3+3t2 +2t

Haittu 3—? GyHKIUM Z:X, x=e',y=1-¢"
X

% — _et _ eft
dt
dz

dt

=—e' +e

2ot et
dt

daz .
dt

Haiitn 3—? GyHkumn z =e” In(X+ y), x=t3 y=1-t°

de

dt

% _ et3(1—t3)
dt

% _ et3(1+t3)
dt

% _ e3t3(1—t3)
dt

Haiitu g—i dyuku z =x* x=Int, y =sint
% =sint(Int)”* % +(Int)*" In(Int) cost

gz _ sint(Int)’™* 1 (Int)*" In(Int) sint

dt t

dz

G sint(Int)’™ + (Int)*" In(Int) cost

% =sint(Int)’* % +(Int)*™ In(Int) cost



Haiitn z| u z| nuis HEABHO 3aaHHON QyHKIMK x> +y*+z°=a’

X
z z
X
Yy z
X
Z,=——,17, S
z z
1y
ZX :——’Zyz——
y z

’ y ro_ X
Z,==,2,=—
z 2z
X
Z;——l,z;_——
22 22
X
Z;=l,z;=——
22 27
X
Z)’(:llz;:_
22 22

Haiitu y' 1u1st HessBHO 3aJaHHOH (DYHKITHH xe? — ylnx=8

ey—z

X
Y=y
“Inx—2xe?
e Y

X

Yy ="y
* Inx-—2xe?
e Y

X

Yy =
*Inx+2xe?
e3y_y

y = X

*Inx—xe¥

Haiitn S—Z@ byskman z = x* +y°®, x=uv, y=E
u \"

ov

g:uz(v3+%} ngsu{vz—%j
ou Vv ov v

D2 g2 v3+i3 , R gy Vi
ou ' ov v
D2 _gy2 v3+i3 : E gy vz—i4
ou v ov v
2 _ 3y V3—i3 : % vz—%
ou Vv ov v




Haiitu Q % dyskuun z = arctg(xy), X=vu’+v*, y=u-v

ou
g: 1 w o Q: 1 W
au 1+09)*  Ju? +v?2 Cov 1+09)7 (Ju? v
o 1 oo o _ 1 W
u 1+ (xy)* (Ju? +v?2 Cov 1+ 09)% (Ju? v
@__ 1 Y x| Zo_1 A
au 1+09)* Ju? +v2 Cov 1+ 09)7 (Ju? v
Q: 1 yu Ly g: 1 y _x
au  1+09)*  Ju? +v2 Cov 1+09)7 (Vu? v
g: 1 woo @: 1 WLy
ou 1+ 09)* (Ju? +v2 Cov 1+ ()2 (Vu? P

Haiitu y' 71715 HesBHO 3a1aHHOM (ynkmuu €’ +9x°e™Y —26x =0
,  26-18xe”’
V= e’ —9x%e™
,  26+18xe™
e’ —9x%”
,  26-18xe™’
V= e’ —x%™
,  26-18xe’
Y = e Toxte”

BaokNe7. Jkcrpemymbl PyHKIIMM MHOTHX NepeMeHHBbIX.

Hccnenosats Ha SkcTpeMyM GyHKIHIO Z = X° +8y° —6Xy +5

B Touke M, (0,0) Her axcTpemyma, M, (1, %) - TOYKa MUHUMYMa, Z,, =4
B Touke M, (0,0) Her sxcTpemyma, M, (1, %) - TOYKa MakCcuMyma, Z., =4
M, (0,0) rouka makcumyma z_, =10, M, (1, %) - TOYKa MUHUMYMa, Z ;. =4

B Touke M, (0,0) Her sxcTpemyma, M, (1, %) - TOYKa MUHUMYMa, Z . =1

Wccnenosats Ha SKCTpeMyM (GYHKIHIO Z = X° + Xy + Y —6X —9y
M, (L4) - Touka MuHUMYMa, Z;, =21

M, (1) - Touka MunUMYMa, Z;, =—21

M, (L,4) - Touka MuHUMYMa, Z;, =—21

M, (L,4) - Touka munuMyMa, Z;, =—20

HccnenoBaTh Ha 3KCTpeMyM (PYHKIUIO Z = 2Xy —2X — 4y



HET 9KCTPEMYMOB
M, (1,0) - Touka MmuHMMYyMa, Z;, =2
M, (LD - Touka Mmakcumyma, Z,, =4

M, (1,4) - rouka MmuaumMyMa, Z;, =—20

HccnenoBaTh Ha SKCTpeMyM QYHKIUIO Z = X\/y — x> —y+6x+3
M (4,2) - Touka Mmakcumyma, Z., =15

M (4,4) - Touka Makcumyma, Z., =95

M (1,4) - Touka Mmakcumyma, Z... =15

M (4,4) - Touka Mmakcumyma, Z, =15

HccrenoBath Ha SKCTpeMyM QyHKIHUIO Z = (X° + y)wley

M (0,-2) - Touka makcumyma, Z_,, =15

M (0,—2) - Touka MUHUMYMA, Z,. = 2
€
2
M (0,—-2) - Touka MUHUMYMA, Z . = —
€
2
M (0,2) - Touka MUHUMYMA, Z,, = ——
e

HccnenoBaTh Ha SKCTpeMyM GyHKIHIO Z = X° + y? —6xy —39x +18y + 20
M (5,—6) - Touka MUHIMYMa, Z . = —386

M (5,6) - Touka MUHUMYMA, Z;, =—86

M (5,6) - Touka MuHMMYMa, Z,,, =86

M (-5,6) - Touka MUHUMYMa, Z.;, =—86

HccnenoBaTh Ha SKCTpeMyM GyHKIHIO Z = X° + y° —3xy
M (1,—1) - Touka MmuHUMYMa, Z;, =1

M (-11) - Touka MuHUMYMa, Z;, =—1

M (L1) - rouka MuHMMYMa, Z.; = -1

M (—1,—1) - Touka MuUHMMYMa, Z,,;, =—1

KourpoJsbHnas padora Nel.

AHaJIMTHYECKAs TeOMeTPHS.
Bapuanr 1.

1. Jlng npsMoil Ha IJIOCKOCTH, 3aJaHHOM OOIIMM YypaBHEHHEM, BBINHCATH 3HAYCHHE
yrioBoro ko3¢ ¢unuenta. CocTaBuTh ypaBHEHUE HPSMOM, MapaieIbHOM TaHHON M MpOXOoIsIien
yepe3 Touky A. Haiitu yriosoit koaduuueHT npsMbIX, MepneHANKYIIPHBIX JaHHOM, U COCTaBUTh
YpaBHEHHE MPsAMOH, NEPIEHIUKYJISIPHOW JaHHOM W mpoxonduedl yepe3 Touky B. 3amucats
ypaBHeHHUE Tipsmoii (AB):

4x -2y —-5=0, A(1;-2), B(3;7)

2. JlaHbl BEPIIMHBI TPEYTOJIbHUKA C KOOPAWHATAMMU:



(1,5); (-2,-3)u (5, 1).

Halitn ypaBHEHUs BBICOTBI U MEAUAHBI 3TOTO TPEYTOJbHUKA.

3. Jlns npsiMbIX:

x—2y+5=0m

S5x—3y+1=0

ONPEIETUTh UX B3aUMHOE PACIIOJI0KEHHE.

Bapuanr 2.

1. Jlns npsMoil Ha IJIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBINHCATH 3HAYCHHE
yriaoBoro kodddummenta. CocTaBUTh ypaBHEHUE MPSIMOM, MApaUICTLHON NaHHOW M TPOXOASIIei
yepe3 Touky A. Haiitu yrioBoit koadduumeHT npsaMbIX, MepHeHAUKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE NPSIMOM, MEPHEHAUKYJISIPHON MaHHOW M Mpoxojsuiedl uepe3 Touky B. 3amucarsb
ypaBHeHHe nipsimoit (AB):
4x+2y+5=0, A(-1;2), B(3;5)

2. JlaHbl BEpIIMHBI TPEYTOJIBbHUKA C KOOPAUHATAMHU:

(2,-2); (3,-1)u (3, 0).

Haittn ypaBHEHHS BBICOTBI M1 MEUAHBI 3TOTO TPEYTOJbHUKA.

3. lns npaAMbIX:

2x+3y+3=0 u

-2x—-1y+0=0

OIPEIEIUTh UX B3aHMHOE PACIIOJIOKECHHE.

KonTtpouabnas pabora Ne2.
DJ1eMeHThI JINHEeHHOH ajIredpsbl.
Bapmuanr 1.
BbrancnuTh onpeneanTens:

1.
1
1
1
1

S =
[ T

1
1
0
1
2. Pemuth cuctemy ypaBHeHUI MeTooM Kpamepa, ['aycca 1 MaTpUIHBIM METOIOM:

2X) — Xy — X3 =4

3X1 + 4X2 - 2X3 =11

3%X; —2Xy +4X3 =11

Bapmuanr 2.
1. BerauciiuTh onpeaenuTenb:

1 2 3 4

10 3 4

120 4

-1 -2 -30

2. Pemiuth cuctemy ypaBHeHui MmetosjoM Kpamepa, 'aycca 1 MaTpUYHBIM METOJOM:
2X1 + Xo — X3 =5

X +2Xy —2X3=4

—2X1 +Xp + X3 =—3



KonTpoabHnas padora Ne3.
BBenenue B anaans.
Bapuanr 1.

72X _ 53X
Nel. lim .
x—0 2X — arctg 3x
2C0$2X _1
Ne2. lim —.
" Insinx

2
V11+2x -3

M3, lim ——————,

X—4 \/;._.2

xod lim (3 =2x =D (x +1) |
x>-1  x*+4x? -5

Bapuanr 2.

ror. lim (X% +3x + 2)?

x>-1x3 4 2x% —x-2

Jx—1

M2, lim —=.

.1+ cos3x
x—>7 SN 7TX
3x —-2X

) —e
Ne4. lim - - .
x—0 2arcsin X —sin X

KonTtpoabnas pabora Ne4.
JAudpepennuaibHoe HCUHCTCHUE.



Bapuanr 1.

Buiuucniume npouszeoonyio

tg2x
.Né’]. y:gx—3

No2. y =log,(In* x).
Ne3. Y = (cosx)e4.

Ned. y =arctg (A/x + 2).
No5. y = x- 3305,

2 +arcsinx - x?
Ne6. Y = .

V14 %3
Bapuanr 2.

Buiuuciumo npoussoouyro
Mel. y =ctg>x - arctg >x.
COS2X + X

3x
Ne3. y = (In3x)>esinx,

Ned. y =3/ x+/x° +1.

N5,y :4—55in3x.

Ne2. y =

Ne6. Yy =1g5x - (1+ arcsinx).

KonTtpoabnas pabora NeS.
HccaenoBanue pyHKumnu.

Hccnenosats pyHkuuto Y = f (X) .

[TocTpouTh cxemaTuueckuit rpaguk QyHKIUH.

Bapuanr 1.
_V+ﬂ_§
CX+45 X

Bapmuanr 2.



x-5 5
+_

y= X—5 X
KonTpoabHasi padora Ne6.
HHTerpaﬂBHOC NCUYHUCICHUC.
Bapuanr 1.
Haittu unrerpansr:
1+In(x-1
| ( )dx. 2. [ x*arctgxdx.
Xx—1
x3 +1 X3 +6x% +13x+9
——dX. a | - dx
X — X (x+1)(x+2)
515x4—x3+4x2+8dx 6 | dx
. - . . .
x> -8 XV X2 +x—1
2 =3
C0S” X sin ° x
7. [ dx. 8. [———dx.
sin” X 4 + COS X
9. [sin? xcos® xdx. 10. [ cos® xsin * xdx.

11. Beruucnuth iomanab (I)I/Il"ypbl, OrpaHquHHOﬁ JINHUSIMHU, 3aJaHHBIMH YPABHCHUSIMU:

x=+e’-1, x=0, y=In2.

Bapuanr 2
Haiitu nHTErpasbL:

4arctgx — X _ax
L | o dx. 2. [(4—3x)e™ dx.
7X+12 3x+1
dx. 4. dx.
/ (x-1)(3x+1) I (x+3)2 (x-5)
4x% —5X+9
j 5 dx 6. [
(x2 —4x+13)(x+1) 4/2—+X »
=3
7. jsmsxdx. 8. jcosxcosz3xdx.
cos> X
9, jmdx. 10.
sin x sin 2 xcos* x

11. Beruucnute miomanp GUrypsl, OrpaHideHHON JTMHUSIMH, 33JaHHBIMU YPaBHEHUSIMU:

y=xv9-x*, y=0, 0<x<3



9. YueOHO-MeTOIHYECKOE M MH(POPMALIHOHHOE 00ecTieyeHne TUCHHILIHHBI (MOTYJIsl)

CnucoK peKOMeHyeMOH JTUTePaTypbl

a) OcHoBHas1 JIMTepaTypa

1. demuposuu b. II., Kyapssues B. A. Kparkuii kypc Bwiciield MareMatuku.— M.: AcCTpernb,
2007.

2. Beicmas MaTemartuka i1 SkoHoMuctoB : yueOHuk / H.III. Kpemep, B.A. IlyTtko,

WM. Tpumnn, M.H. ®puaman ; pea. H.ILL. Kpemep. — 3-e u3a. — Mocksa : FOuuTH, 2015. — 482
c. : rpad. — (3om0TOM POHT POCCHICKUX YICOHMKOB). — PekuM TOCTyMa: 1Mo MoAImMcKe. —

URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nata oopamenwus: 29.11.2020). —
ISBN 978-5-238-00991-9. — TekcT : 2JIeKTPOHHBIA.

3. Munopckuit B.I1. CoopHuk 3a1a4 1o Beiciieii matemaruke. M.: Hayka, 2008.

4. OOumii xypc BbicHiel mareMaTuku i 3koHomuctoB. Iloxg pen. B.M. EpmaxoBa. M.:
NH®PA-M. 2008.

5. lumaueB B.C. Bricmas maremaruka. M3ganue mecroe. M.: Beicmas mikoia, 2006.

6. ITucemennsiit JI. T. KoncnekT sekiuu 1mo Beiciieit maremaTtuke. — M.: Alipuc-tipecc, 2007

7. .bypoB, A.H. Jlunelinas anrebpa u aHaJIMUTHYECKAs] TeOMETpus : yuyeOHoe mocodue : [16+] /
A.H. Bypos, O.I'. Cocuuna. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIN TEXHUYECKUI
YHUBEPCUTET, 2012. — 186 C. — Pexum  pgocryna: o MOJIITHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=228751 (nata obpamenus: 29.11.2020). —
TekcT : 3NeKTPOHHBIN.

0) lonoJiHUTe/ILHAA JIUTEPATYpa

=

MaTtemaTtnueckas sHuukiaonenusd. / M. Usa. "Duanukinonenus”, 1977- 85 r.

CrnoBaps roHoro maremaruka. / M. Tlemaroruka, 1989 r.

3. IMankun A. C. 3agauu mo BbICIIEH MaTeMaTHUKe, TEOPUU BEPOSTHOCTEH, MaTeMaTHYeCKOU

CTaTHCTHKE, MaT. IPOrPaMMHPOBAHUIO C perieHussMU. — M.: Bricias mkona, 2005.

4. Nynasu A.A., lynapenko B.A. AnreGpa u reomerpus. / Munck, 1989 r.

Ab6pamoBury M., Cturan . CnpaBouHUK MO CHEHHaJbHBIM (QYHKIMSIM C (QopMylamu,
rpadukaMu 1 MaTeMaTH4YeCKUMH Tabnunamu. 1979.

6. Jluxoneros B.II., MarkeBuu W.I1. PyKoBOJCTBO K peIIeHHIO 3a/1a4 M0 BBICIIEH MaTeMaTHKe.

/ MuHCK, 1969 1.

7. AmnanuTudeckas reoMeTpus U JTuHelHas anredpa : yueOHO-MeToIuYecKoe mocodure / CocCT.
A.B. Mengenes. — Kemeposo : KemepoBckuil rocygapcTBeHHbIN yHUBEpcUTeT, 2012, — 111
¢. — Pexxum moctyna: 1o nmoamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=232773 (nara obpaieHus:
29.11.2020). — TeKcT : AIEeKTPOHHBIH.

8. UYeromnun, A.Il. JIuneitnas anreOpa U aHaTUTHYECKasi TeOMETpHs : yaeOHoe mocobue /

A.I1. YeronuH ; FOxubIit henepanbHblil yHuBepcuTeT. — PocToB-Ha-/{ony : FOxHbIN
benepanbHblil yHUBepcuTeT, 2015. — 149 c¢. — Pesxxum octymna: mo monucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nata obpaineHus:
29.11.2020). — bubauorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 37€KTPOHHBIA.

9. DkoHOMMKO-MaTeMaTHUYECKHE METO/IbI U MPUKIIAJHbIE MOJIENH : yueOHoe nmocodue /
B.B. ®enocees, A.H. Tapmam, 11.B. Opnosa, B.A. IlonosHukos ; nox pex. B.B.

N

o



https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=228751
https://biblioclub.ru/index.php?page=book&id=232773
https://biblioclub.ru/index.php?page=book&id=445132

denoceeBa. — 2-¢ u3., nepepad. u gomn. — Mocksa : FOuutH, 2015. — 302 c. — Pexxum

A0CTYyIIa: 110 IMOAIIUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=114535 (nara obpaiueHus:

29.11.2020). — bubnuorp. B kH. — ISBN 5-238-00819-8. — TekcT : 37€KTPOHHBII.

B) UHTepHeT-pecypchl

http://allmath.ru/mathan.htm
- OenepanbHbIil THPOPMAITMOHHBIHN MopTan «koHoMuKa. Comnuonorus. MeHeIKMEHT

(Paznmensr: Knuru u crarbu; YueOHbIe TporpaMmbl; JKypHaIbHBINA 3a).

ba3bl aHHBIX, HTHYOPMALIMOHHO-CIIPABOYHBIE M TIOMCKOBBIE CUCTEMBI
-npopmanimoHHBII MaTeMaTUYECKHiA TOPTAJ BCSI MAaTEMaTHKa B OJJHOM MECTE:

- http://bookfi.org - snexrponHast 6ubdIHOTEKA

- http://gen.lib.rus.ec - 6udauorexa Genesis

- http://www.twirpx.com - s3nekTpoHHas OMOIHOTEeKA

- http://mathnet.ru - obrepoccuiickuii MaTeMaTHYECKHI TOPTAI

- http://smath.ru/lib/ - momHOTEKCTOBBIC KOJLTIEKIIMK KypHAIIOB (OnbIoTeka FOMU BHI[ PAH)

- OBC "Koncynbrant crynenta” (http://www.studentlibrary.ru)
- OBC «YHuBepcuterckas oudiauoreka onnaitay (http://www.biblioclub.ru)

CocTaB JHIEH3HOHHOTO M CBOOOTHO PACIPOCTPAHAEMOT0 NPOrPAMMHOI0
obecrieyeHHusi, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA

Ne HaumeHoBaHue Ne norosopa(siuueH3us) Crtpana
n/n NMPOU3BOUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
9 Windows 10 Pro for Ne 4100072800 Microsoft CIOA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
3 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanmst Sunrav | Ne468 ot 03.12.2013 UIT Poccus
"| WEB Class Cynrarynun P.T.(6eccpouno)
[Tporpammuoe obecrieuenue 1C: | Ne CII/108 ot 29.08.2017 Poccus
13 [Ipeanpustue. Byxranrepckuii (MakcuMyMm-coT) 6eccpodHo
| Yuer. TunoBas kondurypamms 8
CETEBAst BEpCUs



https://biblioclub.ru/index.php?page=book&id=114535
http://bookfi.org/
http://gen.lib.rus.ec/
http://www.twirpx.com/
http://mathnet.ru/
http://smath.ru/lib/
http://www.studentlibrary.ru/
http://www.biblioclub.ru/

CucreMa KOMITbIOTEPHOU

JInnensus FSF/Debian

14. | Bepctku MikTex (CBobGogHOE TIPOTpaMMHOE
obecrieuenue) (beccpovHo)
15. | Kasperksy Endpoint Security Jo 22.01.2024 Poccust
[Tporpammuoe obecrnieuenue s | CBoOOAHOE TPOrpaMMHOE CIIJA
16. | penakTUPOBAHUS XUMHUYECKUX obecnieuenue(0eccpouHo)
dopmyi Isis Draw
Cucrema noucka TEKCTOBBIX Ne4576-1 ot 17.01.2022 Poccus
17. | 3aumcTBOBaHUM (meitcrButenen no 31.12.2022r) ¢
«Antunnaruar.BY3» 3AO «Antu-Ilnarnar»
[Tporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | IIpeanpusrtue 8.3 YnpapieHue «Maxkcumym»(6eccpodHo)
TOPTOBJIEH
[TporpamMmmHoe obecrieueHrE NeCI./ Ne126., 01.07.2020r. Poccus
19 1C:3apmuiara u Kaapsl «MAKCUMVYM-
" | roc.yupexaeHusad
CODT» GeccpouHo
[IporpammHuoe obecrieueHue NeCJ1/76 01.03.2017r. Poccus
20.
1C:0r01KeT. «MakcuMyM-cod1» (beccpoyHo)
ABTOMAaTU3MpPOBAHHAS CUCTEMA CBHUOETEIBCTBO O cory
«Ynpasnenue —/lekanatr BPC» roCyAapCTBEHHOM pErucTpanuu
21. nporpammsl ais 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Tporpamma anst OBM «bank Pazpaborka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIS CBHzIETENBCTBO O
3HAHUI» roCyAapCTBEHHOM pEruCTpanuu
22.
nporpaMMmsl Uit OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23. | Koncynbrant+ Poccust
ITnansr Ne8867, ot 14.01.2022r. Poccus
24, (14.01.2022r. no 13.01.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
25. N, A.Cepreesuu
Tex.mon. 07.04.2022
26. | «["amakTukay ot 14.03.2022r (mpumepnas nata) | Poccust
27.| BricsCAD Bricys NV, 10 03.11.2021r Benbrus
Cisco Webex - Cucrema | OOO Aticrek goroop Ne J167- CIIA
28. | poBeseHNs BEOGHHAPOB. 2021 ot 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OOO I'anaktuka UT moroop Ne | Poccust
Q. | DIEKTPOHHOTO 120320/11/A ot
JIOKYMEHT0060poTa 14.03.2022(mpumepHas garta)
VYenyru cBs3u (moctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
30. WUHTEPHET) 01.02.2022r -31.12.2022r
31. | AutoCAD CLIA
39 MOODLE BecriatHoe poccuiickoe CIIIA (6ecriatHoe

POCCHIICKOE)




33.| VEEAM Iselinapus
«l"anaxktuka PY3» JIunensus 6eccpoynast Poccust
34. Tex.conmpoBoXIeHNE OT
14.03.2022 r
JInyHBIA KaOUHET a6I/ITypI/IeHTa Jlunensus 6eccpqua;{ Poccus
35. Tex.conpoBoXxaeHUE OT
14.03.2022 r
JInuHbIi KaOUHET Jlunensus Geccpoynast Poccust
36. | CTyzAeHTa/cOTpyIHKKA Tex.conmpoBoOXIeHNE OT
14.03.2022 r
DjekTpoHHas OUOIHOTEKA https://dvs.rsl.ru Poccus
37. | muccepranuu u aBTopedeparoB | Tpebyercs perucrpanus B
PI'b(OBJ] PT'B) oubmmorexe COI'Y
OBbC"YHuBepcuTeTckas https://biblioclub.ru Poccus
38 oubmmoreka ONLINE" TpebGyercs  peructpanus
' 6ubmmoreke COI'Y
ObC «Hayunas oanektponHnas | http://elibrary.ru. Poccus
o6ubnuoreka eLibrary.ru» Tpebyercs perucrpanus
39. 6ubmmoreke COI'Y
YuuBepcaibHas 6a3 JaHHBIX https://dlib.eastview.com CIIIA
40. | East View
ObC «KoncynpranT ctyaenta» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAs TpeOyercs perucTpanus
OubIMoTeKa 1Mo MeIUIUHCKOMY | 6ubnmotexke COI'Y
41. | u papmaneBTUYECKOMY
00pa3oBaHMIO, a TAKXKe 10
€CTECTBEHHBIM M TOYHBIM
HAyKaM B II€JIOM.
OBC «tOpaiiT» - www.biblio-online.ru Poccust
oOpasoBaTenpHas cpena, Tpebyercs perucTpaus
BKJIFOUAIOILAsl BUPTYaIbHBIN oubmmoreke COI'Y
YUTAJIbHBIN 371 YIeOHUKOB U
42 | y4€OHBIX IIOCOOMH OT aBTOPOB
13 Beaymmx By30B Poccun o
BCEM HAIPAaBJICHUIM U
CHEIHUATBHOCTSIM
43, | KOII (nomeH Ha stHIekce) OecriaTHOE Poccus
44. | Pycl'apn OecruraTHoe Poccus
ViPNet Poccus

45,



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

10. MaTepuabHO-TEXHHYECKOE OCHAIIIEHUE TUCIUILINHBI:

Y4yeOHble ayIMTOPHHU /sl IPOBEACHNS 3aHATHI JTEKIIMOHHOT0 THUIA, CEMUHAPCKOI0
THUNA, TPYNNOBbIX W HHIMBUAYAJIbHBIX KOHCYJbTAlM, TeKylIero KOHTPOJIS U
NMPOMEKYTOYHOM AaTTeCTAUMH, a TAaKXKe CaMOCTOAATEJbHOH PpadoThl 00y4YalouuXxcs:
MIPEToAaBaTeNbCKUA CTOJ, CTYJI, CTOJBI U CTYJbs 715 o0yyaronuxcs, kadeapa, KiaccHas Jocka.

Oo6opynoBanue: MuTepaktuBHas nocka Smart Board — 1 mrt.; Pa6ouast cranius RU Ergo
Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mmr. IIpoekunoHHOE
MyJIbTUMEANIHOE 000pya0BaHKe (MyIbTUMenuiHBINA mpoekTop Optoma Dx 327 ¢ moTtonoyHbIM
kperieHneM-kponmTeitH Kromax PROJETOR-10 mns mpoekTtopoB 3 CT. HakiIoH; OKpaH
DINON Manual 180x180 MW- 1 1wT. ¢ mporpaMMHBIM OOECIICYEHHEM, BBIXOJOM B CETh
HHTepHET U T0CTYNOM B 3JIEKTPOHHYIO HH(OpMAIMOHHO-00pa3oBaTenbHyo cpenxy COI'Y

[Mporpammuoe obecnieuenue: Microsoft Windows 7 Professional;  Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe
I10); IIporpammuoe obecrieueHre IS PEIAKTHPOBAHUS XuMHuYeckux ¢Gopmyn Isis Draw
(beccpounoe I10); Koucynprant tmoc; CucremMa TIOMCKAa TEKCTOBBIX 3aWMCTBOBAHUI
«Antunnaruar.BY3»; [Iporpamma g1t 9BM «baHk BOIIpOCOB AJisi KOHTPOJIS 3HaHU»; ["apaHT;
Cisco Webex; neMoOHCTpamnMOHHBIC U y4eOHO-HATIISAHBIC TTOCOOHS (BUICOMIPE3CHTAIHS ).

Poccuiickas ®enepanus, 362025, Pecniyonuka CeepHast Ocetus —Ananus,

ropoxa BrnanukaBka3s,

ynuna Batytuna, nom 44-46,

yuebnsbIi kopiryc Ne 7, ayn. Ne 606.

JlaGopaTopuu: KOMIBbIOTEPHbIe KJACChI Ui NPOBeJeHUS] TEeKYILIero KOHTPOJIsI M
NMPOMEKYTOYHOM ATTECTALMM, a TAKIKEe CAMOCTOATEIbLHOH PadoThl 00y4aroIIMXCH:

IIPEIoIaBaTeNIbCKUI CTOJ, CTYI, CTOJIBI U CTYNbs s o0ydaromuxcs, kadeapa, KinaccHast
J0CKa.

Ob6opynoBanue: KomnbroTepsl [Uii KOMIBIOTEPHOIO Kjlacca B KOMIUIEKTE - C
IPOrpaMMHBIM 00€CI€YeHHEM, BBIXOJOM B ceTb MHTepHET M NOCTYNOM B 3JEKTPOHHYIO
uHpOpMalMOHHO-00pa3oBarenbHyo cpeny COI'Y; wucrounuku OecniepeOoiHOro mnUTaHMS,
Ippon, kommyrarop s kimacca  D-Link DGS-10240, wHTepakTHBHas — J0CKa
787(1702070/15112/11344/2+ npoektop Beno MX503.

[Iporpammuoe oOecneuenne: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe
[10); IlporpamMMHoe oOecriedeHue Ui pPEJAKTHPOBaHUS XuUMHUecKuX ¢opmyn Isis Draw
(beccpounoe I10); Koucymprant mmoc; CucremMa TIOWCKAa TEKCTOBBIX 3aWMCTBOBAHHI
«Antunnaruatr BY3»; [Iporpamma st 9BM «baHk BonpocoB Al KOHTPOJIS 3HaHUIW»; ["apaHT;
Cisco Webex; neMoHCTpallMOHHBIE U y4eOHO-HArIsSAHbIE TOCOOUS (BUIEONIPE3ECHTALIHS).

Poccuiickas ®enepanus, 362025, Pecniyonuka Ceseprast Ocerust —AnaHus,

ropoj Biannkaskas,

ynuna Barytuna, nom 44-46, yueOubiit kopryc Ne 7, aya. Ne 614.

bubauoreka, B TOM 4uc/ie YUTAJbHBIA 3aJ1: CTOJBI M CTYNbS JUIA OOYYarOIIUXCS,
KOMIIBIOTEPHl B KOMIUIEKTE - C MPOrPaMMHBIM OOECTieueHUEM, BBIXOJIOM B ceTh VHTEpHeT u
JIOCTYTIOM B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBatenbHyto cpeny COI'Y

IMporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;



WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; KoncynbranT mitoc; apant; Cisco Webex;

ObC"YHnusepcurerckas oudmmorexka ONLINE" https://biblioclub.ru

OBbC «KoncynsTant cTygaenta»  http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

Poccutiickas ®@enepanus, 362025, Pecniyonuka CeBepHas Ocetnst —Autanus,

ropoa Brnanukaska3s,

ymuna [leperenu/Batyrtuna, mom 16/19, yaeGnbrit kopmyc Ne 6.



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

