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[lporpamma cocTaBiena B COOTBETCTBHH ¢ DefiepaibHbIM  [OCY/APCTBEHHBIM
oOpasoBaTe/bHBIM CTAHIAPTOM BBICIIETO O0pa3oBaHMA - OaKalaBpual 10 HANPABIEHHUIO
04.03.01 Xumus, yTBep)IeHHBIM NpHKazoM Munuctepetsa 00pa3oBaHia M Haykd Poccriickoii
Oepepaumn 01 17.07.2017 N671, yuebusM nnanom noAroToBKH Gakaiaspa no HanpasieHHIO

04.03.01 Xumus, yreepxaeHHbM yueHbIM coBeToM GI'bOY BO «COI'Y» ot 29.04.2021 rona,
nporokoa Ne 11,

CocTaBHTeNb: K.9.H., gonent Xyraesa JI.T.

PaGouas nporpamMma o6cyKIeHa Ha 3aceJaHiy Kadeaps! aaredpsl U aHanus3a
(npotokon Ne OFor«23 _ O4 2021 r)
3as. kadeapoit <’—E’ n Hxcycoesa H.A.

OnoGpena coBeToM (hakyabTeTa XHMHH, OHONOTHH K OHOTEXHONOI HH
(mpoTokoa Ne 9/§0~21 ot L6y 0%, 2021 r)
IMpeacenarens cosera akyabreTa S e Aracsa DA,

Pabouaa npozpamma OucyqunAlIibl RNPUHAMG G COCHIARE OCHOBHOI BPOIeCCUOHAAbHON
odpazoeamenvhoil npocpammul pertentent yuenozo cosenma lpomoron Ne 11 om 29.04.2021,
Ymeepacoena npurazom pexmapa Ne 106 om 30.04.2021.




1. CTpykTypa, u 001Iasi TPYA0EMKOCTh AHCUHUIIJIMHBI
OO11ast TPYI0EMKOCTh JUCHUILTUHBI cocTaBisieT 10 3ayeTHbix enunmil (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 MaTeMaTHYECKMM METOJaM, HEOOXOJUMBIM JJIs aHalu3a U
MOJIEJIMPOBAaHUS XUMUYECKUX NIPOLIECCOB;

o BOCIIUTAHHME JOCTaTOUYHO BBICOKOM MAaTeMaTHYECKOW KYJNbTYpbI: ICHOE MOHUMaHHE
HEO0OXOIUMOCTH MaTEMaTUYECKOI COCTaBIISIIOIIEH B OO1IEH MOATOTOBKE CTY/I€HTOB;

o BbIpaOOTKa TMPEJACTaBIEHUS O POJIM U MecTeé MaTeMaTHKd B COBPEMEHHOMH
IUBUIM3AaMM W B MHPOBOM KYJIbType, YMEHHE JIOTMYECKH MBICIUTh, ONEPUpPOBaTh C
a0CTPaKkTHBIMH OOBEKTaMU U OBITH KOPPEKTHBIM B YNOTPEOJICHUHM MaTEMaTHUYECKUX MOHSITUN U
CHUMBOJIOB JJIS1 BBIPQXKEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILIEHUI.

o OBJIaJICHUE MAaTeMaTUYECKUMH METOJIaMU JJIsl PELIEeHUS] MHTEJUIEKTYalIbHbIX 3a/1a4
U TOpUOOpeTeHHE HAaBBIKOB HCIOJB30BaHUS YHUBEPCAJIBLHOIO MMOHSATHIHOIO ammapata u
HIMPOKOT0 apceHajla TEXHUYECKMX IPUEMOB MAaTE€MaTHKM  IIpU JaJbHEWIIEM H3y4YEeHUH
NpO(UIBHBIX JUCIHUIUIMH, MOCTPOCHUM MAaTeMaTHYeCKUX MoOJeled pa3lIUyHBIX SBJIEHUN U
IIPOLIECCOB,

332]3‘11/1 HN3YUCHUA TUCHUIIJINHBI:

L4 OBJIaICHUEC MAaTCEMAaTUYCCKHUMHU 3HAHUAMMU

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

L H3Y4YCHHE METOA0B PCIICHUA NPUKIIAJHBIX 3a4a4,

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

L4 HU3YUCHUC CBOICTB TCOMETPHUICCKUX TCII B MMPOCTPAHCTBE, Pa3sBUTHC

MPOCTPAHCTBEHHBIX MPEACTABICHUHN, YCBOCHHUE CIIOCOOOB BBIYMCICHHUS MPAKTUYECKH BaXKHBIX
TeOMETPUUECKUX BEIUYUH U JalbHENIIee pa3BUTHE JJOTUYECKOTO MBIIIICHHS YUaIlUXCs;

. M3y4eHHEe (QYHKIMA Kak Ba)KHEUIIETO MaTEeMaTHYeCKOro OOBEKTa CpelCTBaMH
MaTEeMaTU4YeCKOro aHaJn3a;



. 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 nunaexc B yueonom miane b1.0.05.

JUis  w3ydeHUs JUCHUIUIMHBI HEOOXOJUMBI 3HAHWS, YMEHUS H KOMIICTCHIIHH,
MOJIyYCHHBIE OOYYarONMMHUCA B paMKax IIKOJIBHOM IPOTrpaMMBbl: OCHOBHBIC OIpPEICTICHUS,
(hOpMYIIBI U TEOPEMBI; MPOCTEHIIINE YPABHCHHS U DJIEMEHTAPHBIC 33/1a4U.

JlaHHass  OUCHUIIMHA WMEET JIOTHYECKYI0D W COJEPKaTeIbHO-METOIUYECKYIO
B3aMIMOCBSI3b C MOCIEAYIOMUMHU TUCIUIUIMHAMYU W MPAKTUKA Y4eOHOrO IIaHa, s KOTOPBIX
OCBOEHHE JIAHHOM JTHUCUUIUTMHBI HEOOXOAMMO KaK MPEAIIECTBYIOIIee, a UMEHHO:

Opranunueckasi XUMust

BricokoMoOneKynsipHbIE COSAMHEHMUS

XuMuyeckast SKOJIOTHS

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

[lpu ocBoeHWM [aHHOW IUCHUILIMHBI OOYYArOIIUICS CMOXET MpPOJEMOHCTPUPOBAThH
(uacTuuHo) cienyromue 06o0meHHbie TpynoBbie GyHkuuu (OTD) u tpynoseie pyHkuuu (TD):

Kon n HaumeHnoBanue O0600mennas TpynoBasi yHKuus TpynoBas pynkuus (TD)
npodeccuoHaIbLHOr0 (OTD)
cTaHaapTa
OoaacTb npodeccuonanbHoii gesareapHocTu: 01 O0pasoBanune n HayKa
Tun 3aga4 npodeccHoHATbHO¥ 1eATEILHOCTH: NMeIaroruyecKuii
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 BocrurarensHas A/02.
HaumenoBanwue Buia nporecca B JIESITEIbHOCTD 6
npodecCHOHATHLHON 00pa3oBaTeIbLHBIX
NESITEIbHOCTH OpTraHHU3aIHIX
JlomKoIbpHOE JIOIIKOJIBHOTO, PasBuBaromas A/03.
oOpa3oBaHme 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.
[TpodeccnonanbHbIH JIONOJTHUTEIbHBIM AeATeTbHOCTH 6
CTaHAapT «Ilengaror 001eo0pa3oBaTeIbHBIM yJaumxcs,
JIOTIOJTHUTEIILHOTO IporpaMmam HANPABJICHHOI Ha
oOpa3oBaHus JAeTedl U OCBOEHHE
B3POCIIBIX». AONOJIHUTEIbHOM
HaumeHnoBanue Buzaa 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 3aga4 npogeccuoHATbHOM 1€ATEJIbLHOCTH: 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 KOMIO3UIIHOHHBIX COIIPOBOXKIICHUE B myOIuKaIus pe3yabTaToB
MaTepHaoB 00acTi co3aanus UCCIIEIOBAaHU
HAaHOCTPYKTYPHUPOBAHHBI
X KOMIIO3UIIMOHHBIX
MaTepuaioB
40 CxBo3HbIe BU/bI PO(eCCHOHAIBHOM 1eTeJIbHOCTH
Tun 3a5a4 npoecCHOHAIBLHON AeATEJIbHOCTH: HAYYHO-HCCJIEI0BATEIbCKHH
40.011 A | [IpoBenenne HaydHO- 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.

Pesynbrater ocBoenuss OIIOIT BO 04.03.01 Xumus omnpeaenstorcss NpuoOpeTaeMbIMU
BBIITYCKHUKOM KOMIIETCHIUSIMHU, T.€. €0 CHOCOOHOCTBIO NPUMEHATh 3HAHMS, YMEHHS U JIMYHbIE
Ka4yecTBa B COOTBETCTBHUH C 33Jja4aMH MPOPECCHOHATBHON IS TEIbHOCTH.

B pesynbrare ocBoenust qannoit 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: YHUBEpPCAJIbHBIC,
obmienpogeccuoHanbHbIe U PO ECCHOHATBHBIE.

YHI/IBepcaJILHbIe KOMIICTCHI MU BBINTYCKHUKOB

WHTEpIpEeTaIH,

Koa mn Koa u Pe3ysbTaThl 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  TPOOJIEMBbI
OCYUIECTBIIATh  3ajauy, BBLAESAS aHaIW3a U OLICHKU aHallu3a, CHHTe3a U MpoQeccroHaIbHON
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
unpopmanmu,  Onpenenser, METO/IbI npoGiemam, JIPYTUX METOJIOB
IIPUMEHSTD MHTEPIPETUPYET KPUTUYECKOTO OTHOCSIIIIUMCS K MHTEIJIEKTYaJIbHOU
CUCTEMHBII U PaHXUPYET aHaJIM3a; OCHOBHBIE TTPO(ECCUOHATBHOW JIESTEIbHOCTH;
MTOJIXOJL 111 “H(opMaruio, IIPUHIIMIIBI obnacty; BBISIBJICHUEM
pelieHus TpeOyemyro JUlsl  KPUTHUYECKOTO 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 npodeccnoHanIbHbIX

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
MMOHATUHHOTO
amnrapara.
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 K€ MOJENIU pU  MPUMEHEHUE NpPH PEeLICHHUH 3a7a4 penieHus 3aaa4
METOMBI JUISI peIlleHNH 3aad  PEIIeHUH 33/1a9  XUMHYECKOM npodeccroHaIbHON
U3YyYEHUS XUMHUYECKOH XUMHUYECKOU 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 UHTEpIpeTaluu
TUTAaHUPOBaTh ~ 0a30BBIC 3HAHHS 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
oOpabatbIBaTh U paboT XapaKTepUCTUK Y TIPEICTaBICHUI

MHTEPIPETUPOBA XUMHUECKOMN




Th MOJyYCHHbIE
pe3yibTaThl €
HCTIOJIb30BaHUE
M
TEOPETUUECKUX
3HaHUU U
MPAKTUYECKUX
HaBBIKOB
peneHus
MaTeMaTHYeCKU
X U QU3NIECKHUX
3a1a4

OIIK-5
Crnocoben
HCII0JIb30BATh
CYILIECTBYIOILHE
IpOrpaMMHEIE
IPOAYKTHI U
nH(}OPMALIMOHH

HATPaBIEHHOCTU
OIIK-4.2.
OO6pabatbiBaeT
JTaHHBIE C
MCIIOJIb30BaHUEM
CTaHIapPTHBIX
croco0oB
anmnpoKCUMaluu
YHCIICHHBIX
XapaKTEPUCTHK
OIIK-4.3.
Nurepnperupyer
pe3yIbTaThl
XUMHYECKHUX
HaOJIIOCHUH C
HCIOJIb30BaHUEM
bu3nIecKuX
3aKOHOB U
MPEJCTaBICHUI

OIIK-5.1.
Hcnonb3yer
coBpemeHHbIe | T-
TEXHOJIOTHH MPU
coope, aHanuse,
00paboTKe u
[peJICTaBICHUH

ble 6a3bl TaHHBIX HH(pOpMAIH

JUTSL PETIICHUS
3aaq
npogeccuoHalb
HOU
JESATSIILHOCTH C
y4eTOM
OCHOBHBIX
TpeboBaHui
nH(}OPMaLIMOHH
oi
0€30MacHOCTH

B PE3YIBbTATC U3YUCHUA JUCHUIIIMHBI «MaremaTuka CTYACHT OOJIKCH .

3HATh.

- OCHOBBI

MIEPEMEHHBIX;

XUMHAYECKOTO
npoduis
OIIK-5.2.
CobGmonaer
HOPMBI
UH(POPMALIMOHHO

1 0e30I1acHOCTH B

npodeccuoHanbH
OH JIeATEITbHOCTH

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

mubdepeHINaTbHOTO  UCYUCIIEHUS

- OCHOBBI HHTETPAJIBHOT'O UCUUCIICHUS;
- OCHOBHBIC TIOHATHS W METOJbI pelIeHUs] OOBIKHOBEHHBIX an(depeHInanIbHbIX

YPaBHEHUN;

- OCHOBHBIC ITOHATHUA TCOPHUU PAIOB

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

HaBbIKaMU pabOThI €
KOMIIBIOTEPOM Kak
CPEACTBOM
yIpaBJIeHUs
uHpOpMaIuei

GyHKIMI OAHOM M MHOTHX




yMeTh:

- COCTABJIATh YPABHEHUS IPSIMbBIX Ha IUIOCKOCTH U B IPOCTPAHCTBE, MJIOCKOCTEH,
KPHUBBIX U TIOBEPXHOCTEH BTOPOTO MOPSAKA;

- IPOM3BOUTH JIEHCTBHUS HaJ MaTpuULAMM U pellaTh anreOpanyeckue CUCTEMBI
ypaBHEHUM;

- BBINOJIHATH BBIYUCIICHUS TIPEAEIOB ()yHKIIHIA;

— muddepeHIPOBaTh K UHTETPUPOBATH;

- UCCIIeIoBaTh (DYHKIIMH OJHOTO U HECKOJIBKHUX IMEPEMEHHBIX Ha SKCTPEMYM;

— pematb 0OBIKHOBEHHBIE MU (hepeHIInabHbIe YPaBHEHNUS;

— IPOBOJUTH aHAIN3 (DYHKIIHIA;

- BBINOJIHATH BBIYUCIICHUS IPEAEIoB (QYHKIIMA;

- T pepeHpoBaTh U HHTETPUPOBATH;

- uccie10BaTh (PYHKIMM OJTHOTO U HECKOJIBKUX ITEPEMEHHBIX;

- pewatb  quQQepeHraIbHble  YpaBHEHUs INPUMEHUTEIBHO K  peabHbIM
npoleccam;

- UCTIOJIB30BaTh AHAJTUTUYECKUE Y YUCIICHHBIE METO/IbI PEIICHHS aNreOpanyecKux u
OOBIKHOBEHHBIX (P PepeHInanbHbIX YPaBHEHUH;

- pelaTh OCHOBHBIE 337a4d TEOPUH PAIIOB;

- .ACIIOJIb30BAaTh MaTeMaTHYECKUE METOJbI B cOope mHpopmMaluu, ee 00paboTke u
NpEeCTaBICHNUE B IPOTHO3MPOBAHUH PE3YIbTATOB U3y4aeMbIX POIIECCOB.

BJIA/IeTh HABBIKAMM:

- UCIIOJIb30BaHUS ~ MAaT€MaTUYeCKMX METOJOB U OCHOB  MaTEeMaTHYECKOIO
MOJICJINPOBAHUS B MPAKTHUECKOU €ATEIbHOCTH;

- JIaTbHEUIIEr0 UCIOJIb30BAHUS HAKOIIJIEHHBIX 3HAHUW U PEIICHUS TOM WM HHOU
MpoOJIEMBbI MPUKIIATHON MaTEMATUKH,

- SACHOTO0, TOYHOIO, TPAaMOTHOTO U3JIOKEHUS CBOMX MbICIIEd B YCTHOW H
MUCbMEHHOW  PEYH, WCIOJIb30BAHUSA  PA3NMUYHBIX  SI3BIKOB ~ MaTeMaTHKH  (CIOBECHOTO,
CHMBOJIMYECKOTO, TpaduuecKkoro), CBOOOJHOTO Iepexojia C OJHOTO s3blKa Ha JPYrou s
WJUTFOCTPALIMK, HHTEPIIPETAlMHU, apTyMEHTAIUU U 10Ka3aTeIbCTBA;

— MPOBECHUS  JTOKA3aTCIIbHBIX  PACCYXKIEHUW, apryMEHTAllH, BBIABUKCHUS
THIOTE3 U UX 00OCHOBAHHS;

- MoWcKa, CHUCTEMaTH3allui, aHaiau3a M Kiaccudukanuu  uHpOpManuu,
WCIIOJIb30BAaHUSl PA3HOOOPA3HBIX HH(OPMALMOHHBIX HCTOYHUKOB, BKJIIOYAas Y4eOHYI0 U
CIIPaBOYHYIO JIUTEPATYpy.

[Tpu npoBeneHnn yuyeOHBIX 3aHATHI 00€CTIeYNBACTCS PA3BUTHE Y 00YJAIOIIMXCS HABBIKOB
KOMaHAHON paboThl, MEXKITUYHOCTHOW KOMMYHHKAIIUH, TIPUHSATHUS PEIICHUH, IUJEPCKUX KaueCTB
(BKJTIOYAst IpH HEOOXOJUMOCTH TPOBEACHUE MHTEPAKTHUBHBIX JIEKIUI, TPYNIOBBIX AUCKYCCHUH,
pPOJNIEBBIX WTp, TPEHUHTOB, aHANU3 CHUTyalldid W HMMHUTAMOHHBIX MOJeNed, MpernoiaBaHue
TUCIUTIINH (MOfynel) B (opMe KypCOB, COCTaBIEHHBIX Ha OCHOBE pE3yJbTAaTOB HAYYHBIX
UCCIICIOBAaHHU, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH MpodeccCHoHaATbHON
JIeATeTLHOCTH BBIMTYCKHUKOB U MOTpeOHOCTEN paboTomareneit).



5. ConeprxaHue 1 ydeOHO-MeTOAMYECKAS KAPTA JUCIUINJIMHBI

KomnnuectBo Jlureparypa
Howme CamocrosTenbHas pabora SaILI0B
P HaumMeHnoBanue TeM (BOIIPOCOB), 3anATUA Crynenros dopmbl
HeJel U3y4aeMbIX 110 JaHHOMW TUCLUILTUHE KOHTPOJISI
u x| mp Conepxanue Yacer min | max
1 [Ipsimast TMHUS HA TTIOCKOCTH 4 2 | KoopauHatel TOUKH Ha mps- 2 MHUHH-OTIPOC
PaccrosHue  Mexay IByMs — TOYKaMHU. MOW W Ha IJIOCKOCTH. [1], [5]. [2], [3].
Jlenenue oTpe3Ka B JaHHOM OTHOIICHUH. [Tnomane TpeyroipHHKAa W 0 3 [4]
VYpaBHeHHE JIMHUH. Hekoropslie MHOT'OYTOJIbHHKA. '
JJIEMEHTAapHbIE 33aJa4H.
2 [TpsimMast THHUS HA TUIOCKOCTH 4 2 | HopmanmsHOoe ~ ypaBHEHHE 2 MUHH-OTIPOC [1]1, [5]. [2], [3].
YrnoBou KodhpurreHT IPSIMOiA. MPSIMOH. Touka [4],
YpaBHeHUE psSMOK c YIJIOBBIM MePECEUCHUS IBYX MPSMBIX.
Koa(purmeHToMm. Oo0iee ypaBHEHUE 0 3
IpsAMON. YTON MEXAy ABYMS IPSIMBIMHU.
Ycnosue napauIeIbHOCTH "
HEePICHAUKYISPHOCTH MPSIMBIX.
3 VYpaBHEeHHEe Tyyka TpSMBIX. YpaBHEHHE | 2 2 Paccrostaue ot TOUYKH 110 2 MHUHH-0TIPOC [1], [5]. [2], [3].
IpPSAMOM, NPOXOIAILIEH 4Yepe3 [BE TOYKH. IPSAMON. [4],
YpaBHEHUE MPSIMOH B OTpe3Kax. 0 3
KpuBbie BTOpOro mopsiaka
OKpYXHOCTH
4 KpuBsbie BTOpOro mopsijika 2 2 CamocrosTenbHas pabora 2 [TpoBepka 0 3 [11, [5]. [2], 3],
Ommunc. ['mnep6ona, [Mapabomna. no | riase paboThI [4],
5 BekTopsl Ha TIIOCKOCTH U B IPOCTpaHcTBe. | 4 2 | Ilpoekiuss  BekTopa  Ha 2 MUHHU-OIIPOC 3 [1], [5]. [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 BekTopbl Ha MJIOCKOCTH U B MPOCTpaHCTBe. | 4 2 | BekTopHOoe W CMelIaHHOE 2 MHHHU-0IPOC 3 [1], [5]. [2], [3].
CkansipHOe MPOM3BEICHUE BEKTOPOB. IPOM3BEICHNE BEKTOPOB [4],
Onpenenureny U MaTPHUITBI
OCHOBHBIE ~ CBEICHHMS O  MaTpuUIax.
Onepanyy HaJl MAaTPULIAMHU.




7 OnpenenuTeny U MaTPHUIIbI 2 Panr MaTpuIrsl. Omnpoc Ha 3 [1], [51. [2], [3],

Onpenenureny  KBaJApPaTHBIX  MAaTPHII. 3aHATHAX [4],

CpoiictBa  ompexpenurteneil.  OOparHas

Marpuua. Panr matpursl.

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

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

Pemienne cucreM JIUMHEHHBIX YpaBHEHUH 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
(GyHKITIH. (GyHKIHH.

CnocoObl 3a1anus QYHKIUH.
PYBEXHAA PABOTA 25

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

Teopwust mpezneson MOCJICI0BATEIIbHOCTH 3
[lpexen duMCIOBOM TOCIENOBATENHFHOCTH.
[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 3
OECKOHEYHO Majible BeTH4YMHBI. 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 3
byHKIIIHN 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 Ipe/IeNoB. PackpeiTue HETIPEPBIBHOCTH (DYHKIIUH. 3aHATHAX 3
HEONPEIETIEHHOCTEM. Jpyrue npuMeHeHus

IIPOU3BOJHOM.




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

T pepeHIPYEeMOCThIO (PYHKIIUH. apaMeTPUIECKH.

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

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

16 [TpousBoHasI. 2 | UccnenoBanne  yHKIUN IIpoBepka Ha [1], [5]. [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 GyHkuuu u MHHHU-OTIPOC
VYciioBue NOCTOSHCTBA, BO3PAaCTaHUA M NoCTpOoeHue rpaduka.
yObIBaHUS QYHKIIMH. DKCTPEMYM (DYHKIIHH. [IpubnuxenHoe  pelieHue
Haubonbiee u HauMmeHblllee 3HAYCHUS YPaBHEHMH. I'paduku
(GyHKIHH. Pa3pbIBHBIX (PYHKIIHH.

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. YpaBHEHUM. 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'eomerpuueckuii CMBICIT nuddepennmana.
muddepeHnmana. CaoiicTBa [Tpumenenue
nuddepennuana. Juddepennmann muddepennmana K
BBICHIMX MOPSIIKOB. PUOINKEHHBIM
HeonpenenenHuslii nuHTErpa: BBIUUCIICHUSIM.

[TepBooOpaznas GyHKIHSA.
Heonpenenenuslii  uHTErpasn. CBoiicTBa.




WHTerpaisl  OCHOBHBIX  3JIEMEHTAPHBIX
G YHKIHH. .
PYBEXHAS PABOTA 0 25
nroro 54 | 36 36 0 50
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],
TPaHCIIEHIEHTHBIX
4 | 4 | Qymxumi 0
Tpuronomerpuueckue
MOJICTAHOBKH.
WHuTrerpuposa-Hue
UPPAUOHATBHBIX (QYHKITHIA
HuTerpupoBanue HEKOTOPBIX Hexotopsie 3 [1], [51. [2], [3],
TPUTOHOMETPUYECKUX (DYHKITHIT BCIIOMOTaTeIIbHbBIC [4],
4 4 dbopmynsl. uTerpansl He
BBIPAXKAIOIITHECS
3JIEMEHTAPHO.
3amaya O IUIOMIAAXW  KPHUBOJMHEHHOMU CrieraabHbIe IPUEMBbI 3 [1], [51. [2], [3],
tpanenuu. OrmnpeneneHue ONpeAeIeHHOro | 2 2 | BBIYKMCJICHHUS HEKOTOPBIX [4],
MHTErpasa. I'eoMeTpu4ecKnii CMBICI VHTETPAJIOB
Bblunciienue  OmpeiesieHHOTO HHTErpaja. [TpubnmxenHoe 3 [1], [51. [2], [3],
®opmyna HeroTona-JleitOnuma. Cpoiicta | 2 2 | BbIUUCIIEHUE OIpPEeICHHBIX 0 [4],
OIpEe/ICIIEHHOT0 HHTErpaa. HHTETPAJIOB.
3amMeHa  mepeMeHHOU u  dopmyna DopMya  NPUBIIBKEHHOTO 3 [1], [5], [2], [3],
UHTETPUPOBAHUS o 9acTsIM B| 4 4 0 [4],
BhIuKciIeHus YeObliiena.
OTIPEJICTICHHOM UHTETpaJle.
HecobcTBennbie HUHTETPaJIbI c HecoGCTBeHHBIE HETErpahi 3 [1], [5]. [2], [3].
GecroneTHENME TpeACTaMIT | 4 4 | Merop HeonpeaeIeHHbBIX 00 4],
UHTErPUPOBAHMSL. Hecob6cTBennbIe 1 pedl
. K02 (HUIIHEHTOB.
UHTETPasIbl OT HEOTPAaHUIECHHBIX (DYHKITHIA.
['eomeTpuueckue TPUIOKEHHUS Berunciienue paboThI ¢ 2 [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], [5]. [2], [3].
noustus. JuddepeHipanbHbie. ypaBHEHUS [4],
ypaBHEHHs,  COJepiKalie
1-ro mopsaxa. HuddepennmansHbie
ypaBHEHHS c pa3aeISIFOIUMUCS A depermma::
MPOM3BEICHUSI K YaCTHOTO
HIepPEeMEHHBIMH.
PYBEXHAS PABOTA 25
10 OnHOpOIHBIC nuddepeHIraIbHbIC OO11re cBOiCTBA pelIeHUI 2 [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]1, [5]. [2], [3].
HOpsijiKa,  JIONMYCKAIOIIUE  MOHMKCHHE WHTETPUPOBAHUS [4],
CTETICHU nuddepeHImanbHbIX
ypaBHeHu# 1-ro nopsaka
12 Jluneiinbie OJTHOPOJHBIE JIuHeliHbIe OHOPOAHBIC 2 [1]1, [5]. [2], [3],
mubdepeHManbHble  .ypaBHEHHUS  2-TO muddepeHIraIbHbIC [4],
HopsIIKa c HOCTOSTHHBIMHU .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 — TMOHSTHSL. [Mounennoe 3 [1]1, [5]. [2], [3].
CxomumocTh psnga. Hekoropsie cBoiicTBa mddepenmpoBanme u [4],
YHCIIOBBIX PSIIOB. UHTETPUPOBAHKE PATIOB.
OreHka ocTaTka psija.
15 HeoOxouMblii MpU3HAK CXOAUMOCTH Psjia. [MpumeHeHue psIOB B 3 [1]1, [5]. [2], [3].

I'apmoHnueckuit pAn. Jocrarouynsle
MIPU3HAKU CXOJUMOCTH psnoB C
IIOJIOXKUTEIbHBIMY YJICHAMU.

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

Psnawr Teitnopa.

[4],




16 CTeneHHbIC PSIIbI. CaoiicTBa paBHOMEPHO | 2 3 [1], [5], [2], [3],
4 o | cxommmxcs [4],
(YHKIMOHATBHBIX  PSAOB:
HenpepbIBHOCTH CyMMBI

17 OyHKIMK JBYX THepeMeHHBIX. (OCHOBHBIE HaubGosmbiree ul2 3 [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 Merton MHOXUTEJEH 3 | [4]
HaMMEHbIIIEe 3HAUCHUS (PYHKIIHH. Jlarpamka.

19 KomriuiekcHpie  unciaa.  Apudmerndeckue 4 ) 2 ’ [1], [5]. [2]. [3].
oriepaIyy HaJl KOMIUICKCHBIMU YHCIIaMH. [4],
PYBEXXHASI PABOTA o5

HUTOTO 79 | 54 36 50




6. O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlekums-quaJor — coJep)KaHUE IOJAETCSl YEepe3 CEPUI0 BOIPOCOB, HAa KOTOPBIE CTYIEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUH.

OuJiaiin-ceMMHAP — Pa3HOBUIHOCTHh BeO-KOH(EPEHIIUU, MPOBEACHUE OHJIANH-BCTPEY WIIH
npe3eHTanuii uepe3 HTEepHET B peskuMe peabHOro BpeMeHu. Kaxkaplii U3 yuacTHUKOB HAaXOJUTCS
y CBOET0 KOMIIbIOTEpa (CpEACTBa CBSI3U), a CBSA3b MEXKAY HUMHU MOJACpKUBaeTcs uepe3 Murepuer
MOCPEACTBOM 3arpy’aeMoro MpuIoKeHUs, yCTAHOBICHHOTO HAa KOMITBIOTEPE KaXJI0T0 y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondepenuusi — ceanc BuueokoHpepenucszu (BKC) — »sto  TexHosorus
MHTEPAKTHUBHOTO B3aMMOJICHCTBHS JBYX M 0OoJiee Y4aCTHHKOB OOpa30oBaTEIbHOTO Ipolecca JUis
oOMeHa nHpopMaIueil B pealbHOM PeKUME BPEMEHHU.

TexHosiorust JJEKTPOHHOTO OOy4YeHHs (peaqu3yeTcss MpPU TOMOIIU BJICKTPOHHOU
oOpazoBatensHoil cpensl COI'Y mpu wucnonb3oBanuu pecypcoB OBC, mnpu mpoBeneHUn
ABTOMATU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.).

IIpumeuanus

— Bce Bupl yueOHON pabOTHl MOTYT MTPOBOAUTHCS TUCTAHITMOHHO HA OCHOBAHUHU JIOKAJTBHBIX
HOPMAaTUBHBIX aKTOB.

— B memax peanmuzanuu  WHAMBUIYATBHOTO IMOJAXO0Ja K OOYYEHHIO CTYACHTOB,
OCYIIECTBIISIIOIMX  y4eOHBIH TMpolecc MO HMHAWBUAYaJbHOW  TPAaeKTOpUM B  paMKax
WHUBUIyaJIbHOTO paboyero riaHa, M3y4eHue TaHHOW JTUCHUIITMNHBI MOKET OCYIIECTBIIATHCS Yepes3
WHUBUAYalIbHbIE KOHCYJbTAlUM MPENoAaBaTessi OYHO, B 4achl KOHCYJbTALUN, MO AJIEKTPOHHON
moyre, a TaKke ¢ ucrnonb3oBanuem Webex, rmiatdopmel aucraHimonHoro obydenus Moodle,
JTUYHBIN KabuHeT cTyAeHTa Ha caiite COI'Y, npyrux snementoB JUOC COI'Y.

7. YueOHO-MeTOAMYECKOe 00ecTiedeHne CaMoCTOSITeTbHOM padoThI

CaMmocTtosiTenbHass pabota oOy4aromuxcs SBISETCS OJHUM W3 BUAOB yUEOHBIX 3aHSITHIA.
CamocrosiTenpHas paboTa MPOBOIUTCS C LETBIO:

— CHUCTeMAaTH3allMH W 3aKPEIUICHHs MOJYYEHHBIX TEOPETHUYECKUX 3HAHUN U MPAKTHUECKUX
yMEHUN 00yJaronuxcsi CTy/IEHTOB;

— yrayOJIeHHs U paclIupeHus TEOPETUIECKUX 3HAHUH;

— (opmupoBaHUS yMEHHH HCIIOJIE30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CTEeIHATIbHYIO TUTEPaTypy;

- (QopMupoBaHUS CaMOCTOSITEIBHOCTA MBINIICHUS, CIIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— Pa3BUTHS UCCIIEIOBATEILCKIUX YMEHUH.

CaMocTtosiTenpHast padoTa 00ydaromuXCsl OCYIIECTBISETCS Ha MPOTSHKEHUU U3YYEHUs Bcel
JTUCIUTIIIMHBI B COOTBETCTBUM C YTBEPXKJIEHHOW B y4eOHOM IJIaHE TPYAOEMKOCTBIO (TSI OYHOM
¢dopmbl 00ydeHus: 58 4acoB) U COCTOUT U3:

- paboOTHI CTYIEHTOB C JEKIIMOHHBIMHA MaTepuajaMd, TIOMCKa W aHaJIW3a JIUTEepaTyphl U
AIIEKTPOHHBIX HCTOUHUKOB MH(GOPMAIIUH TI0 3aJaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUM JIJIs1 camocTosTensHol padoTel B JUOC COT'Y;

- U3y4YEHUS TEOPETUUYECKOTO, MPABOBOTO M CTATUCTHYECKOTO MaTepuana JIJs MOJATOTOBKU K
CEMUHAPCKHUM 3aHATHSIM;

- IOJITOTOBKH K SK3aMEHY.



Tembl 1 popMbI BHEAYTUTOPHOM CaMOCTOATENBHOM pabOTHI, €€ TPYILOEMKOCTh COAEPIKATCS B
pasnene 5, Tabu. 5.1.

[To kax/10¥ K3 TeM JUIsl CAaMOCTOATEILHOTO U3YUYCHUS, TPUBEACHHBIX B paboueil mporpaMmme,
CTYAEHTaM cJelyeT CHayaja IpOYUTaTb PEKOMEHIOBAaHHYIO JMTEPATYypy U HPU HEOOXOAUMOCTH
COCTaBUTh KPAaTKH KOHCIIEKT OCHOBHBIX IIOJIOKEHHH, TEPMHHOB, CBEACHUH, TpeOyIOIMX
3aIIOMUHAaHMS U ABJIIOIIMXCSI OCHOBOIIOJIAralOIMMU B 3TOU TEMeE.

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

Jlnsa pacmiupeHuss 3HaHUM 10 JUCLUIUIMHE PEKOMEHAYETCS HCIIOoIb30BaTh IHTEpHET-
pECYpCBI:

IIPOBOAUTH IOMCK B pa3jMYHbIX CHCTEMax, TAaKMX Kak OOIIME IOHCKOBBIE CHCTEMBI:
www.yandex.ru, wWww.google.ru, a Taxke cnenraibHbIE TIOMCKOBBIE CUCTEMBL: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OneHo4HbIe cpeacTBa I TEKYNIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U
NMPOMEKYTOUYHOM aTTeCTAIMM MO UTOraM OCBOEHMUS
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. VYpaBHeHME NPSAMOM ¢ YTIOBBIM KO3(PPHUIIUEHTOM.

7. OO1ee ypaBHEHHE IPSIMOIA.

8. YpaBHEHHUI IPAMOU, TPOXOASIIEH Yepe3 TOUKY B 3aJaHHOM HAIPABIICHUH.
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 NpsMbIMU.

14.  VYpaBHeHUE OKPYKHOCTH.

15.  KaHoHuYeckoe ypaBHEHHE HIIIUIICA

16.  HccnemoBanue GOpMBbI JUTHTICA.

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. CBoliCTBa M IPABUIIA BBIYUCIICHUS ONPEAEIUTENEH 2-TO U 3-TO MOPSAIKOB.
23.  MuHOpHI 1 anreOpanyecKue JOMOTHEHHUS.

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 JIMHEHHBIX OMEPalMid HAJl MATPUIIAMHU.

31.  CaoiicTBa MaTpuil.


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

32.  OOparHas MaTpHIla, CIOCOOBI €€ BHIYHCIICHUSI.

33.  Pemenne CJIAY metonmom Kpamepa.

34. Pemienne CJIAY wMerogom [aycca. Pemenue MaTpuuHbIx ypaBHEHHMH (C
HaxoXJaeHueM oOpaTtHoi Matpullsl). [loHaTre npenena nmocnea0BaTeIbHOCTH.

35.  CaoiicTBa mpezena NocaeI0BaTeIbHOCTH.

36.  Ilonarue 6eCKOHEYHO MabIX U OECKOHEYHO OOJIBIINX BETHYHH.
37.  Ilonsatue QpyHKIHUH.

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

39.  Ilpocreiimue GyHKIIHOHATHHBIC 3aBUCUMOCTH.

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

41.  CoocoOsl 3a1anus (QyHKITUH.

42.  OOpatHbie GyHKIIHUH.

43.  SIBHO M HesBHO 3aJaHHAsA QYHKIIHS.
44, [Tpenen Gpynkumm.

45. CaoiicTBa IpeIeoB.

46.  PackpblTHEe HEKOTOPBHIX BUJOB HEOIPEIEICHHOCTEH.

47.  IlepBblii 3aMeYaTEIbHBINA MIPEIE.

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

49.  TloHsTHE HEIPEPHIBHOCTU (YHKIIHH.

50.  Knaccuduxamus pa3pbiBoB PyHKIIHH.

51.  T'opusoHTanbHasI, BEPTUKAIbHAS M HAKIIOHHAS ACHMITOTHI.

52. [TonsiTHE TPOU3BOTHOM.

53. ®u3n4ecKuil ¥ TEOMETPUIECKUI CMBICII IPOU3BOIHOM.

54.  OcnoBHble npaBuia quddepeHpoBaHus (YMHOKEHUE HA YUCIIO, CYMMBI).
55.  OcnoBHbIe paBuiIa QG GepeHIPOBaHUS (IPOU3BEICHHS, YACTHOTO).
56. Tabnuia mpon3BOAHbIX.

57.  IlpomsBoanas cnoxxHoM pyHKuuuU. [IpaBuio nemnouku.

58.  IIpou3BonHBIE BBICHIETO MOPsAKA, UX BEIYUCICHHE.

59.  IIpaBuno Jlonurass.

60.  MOHOTOHHOCTb U SKCTPEMYM (PYHKIMU: TOCTATOYHBIE YCIOBHSL.

61. BemykiocTs u neperu6 rpaduka GyHKIHHA: JOCTATOYHBIEC YCIOBHSI.
62.  HccnenoBanue (hyHKIMH U IIOCTPOEHUE rpaduka.

63.  Jluddepenuan nepBoro mopsaka, CBOMCTBA.
64. JluddepeHunansl BHICIIErO MOPSIKA.

65.  TloHsaTne mepBOOOpa3HON U HEOMPEACICHHOTO HHTErpaa.

66.  CBolicTBa HEOIPEIEIIEHHOI0 HHTErpaa.

67.  Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

68.  BpluuciieHue HHTETPAJIOB C TOMOIIBIO CBOMCTB U TaOIHIIBI.

69. IlpuBeneHue WHTErpaja K caMmoMy ceoe.

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

71.  WuterpupoBaHUE KBaJpaTHOTO TPEXUICHA B 3HAMEHATele IpOOH U TI0J] KOPHEM.

72.  Mertoa UHTETPUPOBAHUS 110 YACTSIM.

73.  HuterpupoBaHuE UPPAMOHAIBHBIX (QYHKIIUI: METO/] pallMOHAIN3ALINN BBIPAKECHHUS.

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

75.  ®opmyna Herotona-Jleit6Huma.

76.  Metoabl MHTETPUPOBAHHUS MO YAcTSIM M 3aMEHBbl NEPEMEHHOW Ui BBIUMCIICHHS
OTIpeNIeIEHHOTO WHTETpaa.

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.  JluneliHble ypaBHEHHUS 2-TO MOPSAKA C TOCTOSHHBIMU KO3 duimenta
84.  Tlousarue ®MII.

85. YacTHbIe TPOU3BOIHBIC.

86.  Ilonsarue momHoro auddepernnana GyHKIUH.

IIpumepHBIe BONPOCHI 110 TEOPHH AJIsl PyOesKHBIX KOHTPOJIBLHBIX padoT

Cepenuna otpeska. [1nomanp TpeyroiabHuka. IlepeBoa npsMoyroiabHbIX KOOPAUHAT B
HOJISIPHBIE KOOPAUHATHI U HA000POT.

[Ipsimast Ha IIOCKOCTH (IOBTOPEHUE).

VYpaBHeHMe NpsiMOii ¢ yrioBeIM K03 duuuentom. O61ee ypaBHEHUE PSMOM.
VYpaBHEeHH NPAMOM, IPOXOIAIIEH Yepe3 TOUKY B 3aJaHHOM HAIIPABIICHUU.
VYpaBHeHUIl IPAMOM, IPOXOIALLIEH Yepe3 IBE TOUKH.

PaccrosiHre oT TOUKH /10 IPSMOIA.

VYcioBre napauiesibHOCTH U EPIEAUKYIISIPHOCTH MPSAMBIX.

Yros Mexay MpsSMBIMHU.

YpaBHEHHE OKPY>KHOCTHU.

Kanonuueckoe ypaBHeHUE 3JUIMIICA

HccnenoBanue GhopMsl LIHIICA.

Kanonuueckoe ypaBHeHUE TUnepOoIbI.

Kanonuueckoe ypaBHeHue napaloJibl.

Omnpenenurenu 2-ro ¥ 3-ro MOPSIIKOB.

CpolicTBa ¥ paBUjIa BBIYUCIEHUS ONPEAEIUTENEN 2-T0 U 3-TO MOPSAIKOB.
MuHopsI U anredpanyeckue T0NOTHEHHS.

Brruncnenue onpenenurens pa3ioxkeHUEM 0 dJIEMEHTaM psiza.

Brruucnenue onpenenurtens 3aHyJI€HUEM SJIEMEHTOB CTPOKH (CTOIOIA).
ITonstue Matpunsl. Buas! matpun. JInHeliHbIe onepanuy Hal MaTPULIAMH.
TpancnoHupoBaHNe U YMHOXKEHHE MATpPHIL.

OOparHas MaTpHIa, ClIOCOOBI €€ BHIUNCIICHUS.

Pemenue CJIAY meromom Kpamepa.

Pemenne CJIAY meronom ["aycca.

Pemennie MaTpuuHbIX ypaBHEHUH (C HaXOXKAEHUEM 00OpaTHON MaTpPULIbI).
[Tonsarue Gpynkiuu. CrocoOs! 3a1aHus (QyHKIUH.

[TonsiTue HeIBHOM, 0OPAaTHOM U CIIOXKHOM (PYHKITUH.

[Ipenen uncnoBoil MociIe10BaTENIBHOCTH.

[Ipenen pyukmu B 6€CKOHEYHOCTH U B TOUKE. OTHOCTOPOHHHE MPEEBI.
JIBa 3amMeyvaTeabHbIX IpEea.

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

3aBUCHUMOCTD MEX]1y HETIPEPHIBHOCTHIO U T (HEepeHIIMPYEMOCTHIO QD YHKIUH.
Hexotopsie Teopemsl uddepeHInaTbHOr0 HCUUCICHHS.

[lepBoobpaznas pynkuus. Heonpenenennsiit unTerpan. CBoicTna.

CriocoObl UHTETPUPOBAHUSI.

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

HecoOcTBeHHbIE HHTETpAIbI. |

@OyHKIMH JBYX NepeMeHHbIX. OCHOBHBIE MOHATHUS. YacTHbBIE TPOU3BOIHBIE.
Juddepennman GyHKIuH 2-X MEPEMEHHBIX. DKCTpeMyM (QYHKIIHH 2-X TIEPEMECHHBIX.



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

1. Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

2. VYpaBHeHue nuHUU. HeKOTOpbIE 2JIEeMEHTApHBIE 3a1a4H.

3. VYrioBo# K03 PUITMEHT MPSIMOI.

4. YpaBHeHUE MPSIMOH C YIIOBBIM KOAPPHUIIHEHTOM

5. OO0miee ypaBHEHHE MPSMOH.

6. Yron Mexay AByMS IPSMBIMHU.

7. YcioBue napamienbHOCTH U MEPHEHAUKYISIPHOCTH MPSMBIX.

8. YpaBHEHHE NPAMOU, IPOXOASIIEH Yepe3 JaHHYIO TOYKY B JaHHOM HaIpPaBJICHUM.
9. VYpaBHeHUE NpAMOM, MPOXOASAIIEH Yepe3 JIBE TaHHbIE TOUKH.

10.  VYpaBHeHHE IPSIMOIl 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 mpou3BeJeHHE BEKTOPOB

18. OCHOBHBIE CBEICHUSI O MaTPHUIIAX.

19. Omnepaiuu HaJl MaTpUIIAMU.

20.  Ompenenurenu KBaAPATHBIX MATPHIL.

21. CBolicTBa onpeneauTeiei.

22.  OOpatHas MaTpuIa.

23. Panr maTpuisl.

24.  Cucrembl M JIMHEHHBIX ypaBHEHUH C N TTEPEeMEHHBIMH.

25.  @opmynsl Kpamepa. Pemenue cucrem JIMHEHHBIX ypaBHEHHMH ¢ MOMOIIBIO (GopMy
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 ynciaoBoil mOCIEAOBATETBHOCTH.

[Ipenen pyHkuuu B 06CKOHEYHOCTH U B TOUKe. OHOCTOPOHHUE TPEAETIbI.
beckoHeyHO Masble BEIUYUHBI.

beckoneuHo Gosble BETUYUHBI.

OCHOBHBIE TEOPEMBI O IIPEAEIIAX.

0. [lBa 3aMedarenbHBIX Ipeaena.

1. HenpepsiBHOCTh (yHKIIMK. HexkoTopble cBOMCTBAa HEMPEPHIBHBIX (PYHKIIHIA.
12.  Touku pa3psiBa GyHKIHU.

13. Beruucienue npeneinoB. PackpeiTre HeompeaeIeHHOCTEH.

14. 3apgaum, npUBOAAIIME K MOHATHIO IPOU3BOAHON. OnpeesieHne Ipon3BOJHOM.
15. 3aBHUCHMOCTb MEXKIY HEMPEPHIBHOCTHIO U T PepeHIIUPYyeMOCThIO (D YHKITUH.
16. Cxema BbruncieHus MPou3BoHON. OCHOBHBIE MTpaBuia TU(GEpeHIINPOBAHNUS.

RBOoo~NORwNE



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

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

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 neperuda.

25.  ACUMITOTHI KPUBOM.

26. Tlonsatue muddepennuana pynknuu. [Tonstue o nuddepeHnmanax BpICIIUX MOPSIKOB.

BOITPOCHI MEPBOM PYBEXHOM KOHTPOJIbHOM PABOTHI
2 cemecTp

[TepBoobpaznas ¢ynkuus. Heonpenenennsiit untTerpan. CBoiicTaa.

WHTerpasibl OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.

CnocoObl UHTETPUPOBAHHUS.

WHTerpupoBane panuoHaIbHBIX anreOpandeckux (yHKIHH.

HuTerpupoBanre HEKOTOPBIX TPUTOHOMETPHUUECKHUX (HYHKIUI

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

7. Brpruncienue onpeaeneHnoro uurerpana. @opmyna Herorona-Jleitouuiia.

8. CBoiicTBa onpeeIeHHOTO HHTErpaa.

9. 3amena nmepeMeHHOW M (hopMyiia HHTETPUPOBAHUS MO YACTSIM B ONPEACIICHHOM HHTETpaJe.
10. Beruncnenue miuomaaei miockux Guryp.

11. Beruucnenue 00b€MOB TeJia BpAIICHHUS.

12. JInuHa ayru KpUBOM.

ouhkwdE

BOITPOCHI BTOPOM PYBEXHOM KOHTPOJbHOM PABOTBHI
2 cemecTp

1. uddepenunanbupie ypaBHeHUs 2-T'0 TOPsIKA, JOMYCKAIOIINE TOHUKEHNUE CTEIICHH.

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

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

4. Yucnossie psaabl. OCHOBHBIC TOHATHA. CXOIUMOCTH pAJa.

5. Hexkotopsle cBOicTBA YHUCIIOBBIX PAIOB.

6. HeoOxoanMeIii mpu3HAK CXOAUMOCTH psifa. | apMOHHYECKHHA Pl

7. JlocTaTouHbIEe MPU3HAKU CXOJUMOCTH PAIOB C IMOJIOKUTEILHBIMU YJICHAMHU.

8. 3HakodepemyronIuecs psbl.

9. 3HakomepeMeHHbIE PSIbI.

10. CrerneHHBIC PSAIBL.

11. ®ynkiun 1ByX nepeMeHHbIX. OCHOBHBIE TOHSTHUSI.

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-Ocetunckuii 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 npoussenenue marpuy A=|1 0 ,B :( 1 Oj
3 2
2
4. Haiitu ipenen: Iimw;
x>l X° +X—2
3aB. kadenpoii anredpbl U aHATHN3A 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 Hau6omNblee ¥ HAMMEHbIIee 3HaYeHNs QYHKIMU Y = 3X — X° —1Ha oTpeske [— 2;4]

3aB. kadenpoii anreOpsI U aHATU3a H.A.lxycoeBa

BWJIETBI K OK3AMEHY 2 cemectp



CeBepo-Ocetunckuii rocygapcTBeHHbI yHuBepcuteT umenu K.JI. Xeraryposa
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.lxxycoeBa

Ceepo-OceruHckuii rocynapcTBeHHbli yauBepcuteT umenu K.JI. Xeraryposa
Jucuumimna mamemamuxa
®DakynpTeT XUMUU, OMOJIOTHH U OMOTEXHOJIOTHH

Kypce 1,cneyuanvrnocmo xumus
Bbuier Ne2

5. CnocoObl UHTETPUPOBAHMSL.

6. CaoiicTBa HeOIpeIeIEHHOTO HHTETpaa.

T

2
7. Bwruauciute onpenencHHbIA HHTETpal .[Sin 2xdx
T

3

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



IIpumepHbIe 3aJaHKs A/ KOHTPOJIBHBIX pa6oT

KonTtpouabnas pa6ora Nel.

AHaJINTHYECKAS TeOMeTPHS.
Bapwuanr 1.

1. Jlns mpsMoil Ha IJIOCKOCTH, 3aJaHHOM OOIIMM YypaBHEHHEM, BBHINHCATh 3HAYCHHUE
yriaoBoro kodddunmenta. CocTaBUTh ypaBHEHUE MPSMOM, MapaJICIbHON JaHHOW W MPOXOIAIICH
yepe3 Touky A. Haiftu yrinoBoit koadduueHT npsaMbIX, MepHeHAUKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TPSIMOM, TEPHEHAMKYISIPHOW JaHHOW W MPOXojsiied uepe3 Touky B. 3ammcars
ypaBHeHue npsimoii (AB):

4x -2y —-5=0,A(1;-2), B(3;7)

2. J_IaHBI BEPUIMHBI TPCYTOJIbHHKA C KOOpJAWHATaAMU:
(115)1 (-2a-3) u (53 1)
Haiitu YpaBHCHUA BbBICOTHI 1 MEAHWAHBI 9TOT'0 TPEYIOJIbHUKA.

3. Jlns npsiMbIX:

x—2y+5=0mu

5v—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 koadduiiueHT npsaMbIX, MeprneHANKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TPSIMOM, TEPHEHAMKYIAPHON [aHHOW M MpOXojsied uepe3 Touky B. 3ammcarh
ypaBHeHHe npsaMoii (AB):

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

2. I[aHBI BCPIIHHBI TPCYT'OJIbHUKA C KOOPAWHATAMM:
(21-2)1 (31_1) a (37 0)
Haiitu YpaBHCHHA BBICOTBI U MCIUAHBI 3TOT'0 TPCYT'OJIbHUKA.

3. st npsMBIX:

2x+3y+3=0 u

2x—-1y+0=0

OINPEAEINTD UX B3aMMHOE PacIoJIOKEHNUE.

KonTtpouabsnas pabora Ne2.

DJieMeHTHI JIMHEIHOH anredpbl.



Bapuanr 1.

1. Beruuciuts OIpECaACIIUTEIIb:

= B =

111
01 1
1 0 1f
110

2. Pemuth cuctemy ypaBHeHuit metogoM Kpamepa, 'aycca 1 MaTpUYHBIM METOJIOM:

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

Bapuanr 2.

1. Beruuciuth onpeaenuTesb:

[ R S S =

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

2. Peiuth cucteMy ypaBHeHui MetosioM Kpamepa, I'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
MNel. lim :
x-0 2X — arctg 3x



Zcoszx 1
N2, lim ——.
s Insinx
2

V114 2x -3

Ne3. lim —————.
Xx—4 \/; -2

Ne4. lim 2 >
x>-1 X" +4x° -5

Bapuanr 2.

(x? +3x + 2)?

Mel. lim 3 5 .
x>-1X" +2X° —X—-2
oz lim X1
0., r———
x—>13/X2 -1
.1+ c0os3x
x—>7 SIN° 7X
) 3x_672x
Ne4. lim

x—0 2arcsin X —sin x

(x3 —2x-1)(x +1)

KonTtpoabnas pa6ora Ne4.

JAudpepennuaibHoe HCUHCTCHUE.

Bapmuanr 1.

Brrancauts IMPOU3BOAHYIO

tg?x
X

Nel. y =

Ne2. y =log,(In* x).
No3. y=(cosx)64.

Ne4. y =arctg (¥ x +2).

No5. Y = x- 335X
2 +arcsinx - x°
Ne6. Y = .
V1+x®
Bapmuanr 2.

Brrunciaurts MPONU3BOAHYIO

Nel. y = ctg®x - arctg °x.



COS2X + X

M2y ==

Ne3. y = (In3x)¥esinx,

Ned. y =X+ x° +1.

Nes. y = 4—55in3x-

MNe6. Yy =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 miomaab GUrypbl, OrpaHuYeHHON JTMHUSMY, 3aJaHHBIMHA YPaBHEHUSIMH:
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.



OueHuBaHMe YCTHOTO OTBETA CTY/IEHTA HA 3a4eTe/IK3aMeHe

Xapaxmepucmuka omeema oannvt
Jlan T1ONHBINA, pa3BepHYTHI OTBET Ha IMOCTAaBJIEHHBIM Bompoc. OTBeT
dbopmynupyercs B TEPMHHAX HAYKH, WU3JIOKCH JIMTEPATYPHBIM S3BIKOM, JiorWueH, | 46-50
JIOKa3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO O3UIUIO CTYACHTA.

JlaH TIONHBIN, pa3BEpHYTHIM OTBET HA IMOCTaBJICHHBIM Bompoc. OTBET H3JI0KEH
JUTEPaTypPHBIM A3BIKOM B TEPMHUHAX HayKH. MOTYT OBITh JOMYIIEHbI HEAOYETHI B
OTpeIeNICHUU TOHATUHM, HUCIPABJICHHbIE CTYIEHTOM CaMOCTOATEIHHO B IMPOLECCE
OTBETA.

JlaH TONHBIA, pa3BepHYTHIH OTBET HA IMOCTABJICHHBIN BOMPOC, MOKa3aHO yMEHHE
BBIJIEJIUTh CYLLIECTBEHHBIE U HECYLIECTBEHHbIE NPU3HAKH, IPUUMHHO-CIIEICTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYpUPOBAH, JIOTHYEH, HM3JI0XKEH B TepMUHAX Hayku. | 36-40
OpHako JOMYILEHbl HE3HAUUTENbHbIE OMIMOKM WM HEJOYEThbl, HCIPABICHHbIC
CTYJICHTOM C MIOMOIIIbIO «HABOJSIINX) BOMPOCOB MPENoJaBaTels.

JlaH TonHBIA, HO HEJOCTATOYHO IIOCJIEIOBATEIbHBIM OTBET HAa MOCTABJICHHBIN
BOIIPOC, HO TpU OTOM T[IOKA3aHO YMEHHUE BBIACIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHBIC MPHU3HAKH W MPHUYUHHO-CIIEACTBEHHBIE cBsa3u. OtBer sormueH u | 31-35
M3JI0KEH B TEPMHUHAX HaykKu. MoryT ObITh JOMyIIEeHbl 1—2 omMOKHU B ONpeaeIeHuN
OCHOBHBIX OHSITUH, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCIPABUTH CAMOCTOSTEIBHO.
JlaH HeIOCTaTOYHO MOJIHBIM M HEIOCTaTOYHO pa3BepHYThIM oTBeT. CTyAEHT He
CIOCOOEH CaMOCTOSITENILHO BBIJICIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIC TPU3HAKU
W TPUYUHHO-CIEACTBEHHbIE CBsi3W. CTymeHT MOXeT  KOHKpeTH3upoBath | 26-30
00001IIeHHbIC 3HAHUSA, J0Ka3aB Ha MPUMEpPax MX OCHOBHBIC MOJOXKEHHS TOJIBKO C
ITOMOMIBI0 Ipenoasarens. PeueBoe oopmieHne TpedyeT nonpaBoK, KOPPEKIHH.
JlaH HenoyiHBIA OTBET, JIOTMKAa U IMOCJIEI0BAaTEIbHOCTh M3JI0KEHHUS HMEIOT
CYLIECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OMIMOKM NpU ONpEIesICHUU
CYLIHOCTH PaCKpbIBAEMBIX MOHSITHI, TEOPH, SBJICHUN, BCIEACTBUE HEMOHHMMAaHUS
CTYJEHTOM HX CYIIECTBEHHBIX M HECYILIECTBEHHBIX IPHU3HAKOB U CBsizel. B oTBeTe
OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX
3HaHUH He noka3aHo. PeueBoe opopmieHne TpeOyeT nonpaBoK, KOPPEKIIHH.

JlaH HEemoJHBIA OTBET, MPEACTABISAIONINI 000 pa3pO3HEHHbIE 3HAHUS MO TEeMe
BOIIpOCAa C CYIIECTBEHHBIMM oOHMOKamMu B ompeaeneHusix. llpucyrcTByror
(bparMeHTapHOCTh, HETOTUYHOCTH U3J10XKeHUsI. CTYJCHT He OCO3HAET CBA3b IAHHOTO
TIOHSATHSA, TEOPHUH, SBJICHUS C IPYTUMU OOBEKTaMH AUCIUIUTHHBL. OTCYTCTBYIOT
BBIBOJIbl, KOHKPETH3allUsid M JI0KAa3aTEJbHOCTh W3JI0XKEHUsA. Peub HerpamorHas.
JloroHUTENbHBIE M YTOYHSIONIME BONPOCHI MPENoAaBaTesi HE MPHUBOIAT K
KOPPEKLHUU OTBETA CTYACHTAa HE TOJBKO Ha MOCTABJIEHHBIN BOIPOC, HO U Ha JIPyTUE
BOIPOCHI JUCITUTIINHBI.

He nonyuyens! oTBeTsl o 6a30BBIM BONPOCAM JTUCHUTUIMHEIL. 0

41-45

21-25

1-20

PesynpTupyromias omeHka onpeaensieTcss B COOTBETCTBUU ¢ [lonoxenneM o 6amibHO-pEUTUHTOBOM
CHCTEME OLICHKHU 3HAHUU CTYIEHTOB.

Cnucok Tem 171 TBOpUYecKHX pedepaTos:

1. MaremaTtuyeckue CyX/I€HUS U YMO3aKJIIOUEHHUSI.



. 'eometpus JlobayeBckoro.

. UcTropust MmaTemMaTHKH.

. 3ameyaresbHbIE KPUBBIE B MaTEMAaTHUKE.

. Marematuku smoxu Bo3poxieHus.

. O HEOOBIYHOCTH TIyTEH PA3BUTHUS MATEMATHUKH.
. Marematuka 16 Beka: JIIOJI1 U OTKPBITHUSL.

. 30J10TOE CeYeHUE B IIPUPOJIC U HCKYCCTBE.

© 0O N o O &~ W DN

. Benukue 3a/lauu JPCBHOCTU.

MeTtoanyeckue peKOMEHAAUHMH 110 HAMCAHUIO pedepaToB.

Pedepar — mnucemeHHas paboTa IO ONpEIENCHHONM Hay4yHOHl mpoliemMe, KpaTkoe
U3JI0KEHUE COJCpXKAaHUsA HAayyHOro TPyAa WM HAaydHOW mpoOsiembl. OH siBisieTcs JIeHCTBEHHON
(GopMOii caMOCTOSITENBHOIO MCCIIEOBAHUS HAayUHBIX IPOOJIEM Ha OCHOBE M3Y4YEHUs TEKCTOB,
CHeLMaNbHOM JIUTepaTypbl, a TaKXKe HAa OCHOBE JIMYHBIX HAOJIOJEHUH, HCCIeOBaHUNH U
npakTU4eckoro omeita. Pedepar momoraer BbpaboOTaTh HABBIKM U TPHEMBI CaMOCTOSATEIBHOTO
HAYYHOTO MOMCKA, TPAMOTHOTO U JIOTHUECKOTO U3JI0KEHHUsI H30paHHOM 1po0IeMbl U criocoOCTByeT
IPUOOILEHUIO CTYICHTOB K HAYYHOH J1€ATEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Bei0op Tembl uccnenoBanus. Tema pedepara BbIOMpAETCs CTYAEHTOM Ha OCHOBE €ro
HAY4YHOTO MHTepeca. Takke MOMOIIb B BEIOOpPE TEMbI MOXKET OKa3aTh MPENOAaBaTelb.
2. [InanupoBanue wuccnenoBaHus. BxirodaeT cocTaBieHHME KaJIEHAAPHOIO IIJIaHa

HAY4YHOT'O MCCIIEIOBaHMs M IUIaHa IpeznonaraeMoro pegepara. KanengapHsiil 1an uccie0BaHus
BKJIIOYAET CJEIYIOIIUE 3JIEMEHTH: BBIOOp U (popMynupoBaHHe NpoOIeMbl, pa3paboTKa IJIaHa
WCCIICIOBAaHHUS W TIPEIBAPUTEIILHOTO TUIaHa pedepara; cOOp M M3ydeHHe MCXOJHOTO MaTephaa,
MOMCK JIUTEPATyphl; aHAIW3 COOpaHHOrO MaTepuana, TeopeTHueckas pa3paboTka MpOoOJIEMBbI;
coOOIIeHNEe O TIPeABAPUTENBHBIX pe3ylbTaTax WCCIeNOBaHUS; JHTEpaTypHoe odopmieHne
MCCJIEI0BATENLCKOM MPoOIeMbl; 00CYyX)AeHNE paOOThl (HA CEMUHAPE | T. 11.).

[Inan pedepara xapakTepusyer ero cojiepxaHue U CTpykTypy. OH JIOJKEH BKIJIIOYATh B
ce0si: BBeJEHHME, TIe OOOCHOBBIBACTCS AaKTYaJIbHOCTb MpPOOJEMBI, CTaBATCA LENIb W 3aJauu
UCCIIE/IOBaHMs; OCHOBHAsI 4acTh, B KOTOPOH PAaCKPBIBAETCS COJIEpKaHUE MPOOJIEMBI; 3aKIIOUEHHE,
r7ie 0000IaI0TCS BBIBOJIBI 11O TEME U AAIOTCS MPAKTUYECKUE PEKOMEH TAIHH.

3. [Touck u wu3yueHue nureparypbl. s BBIIBICHUS HEOOXOAMMOW JHUTEpaTyphl
cienyer oOpaTUThCsl B OMONMOTEKY WM K npenojaBatento. [logoOpaHHyro nuTeparypy cieayer
3adukcupoBath coriacHo ['OCT no GubnmorpaduiyeckoMy ONMMCAHUIO POU3BEACHUHN TIEYaTH.

st pa3paboTku pedepara J0CTaTOUHO M3ydeHHe 4-5 BaXHEHITUX cTaTel Mo M30paHHOU
npobneme. Ilpu wu3ydeHMHM muTEpaTypsl HEOOXOIUMO BBIOMpATh MaTepuali, HE TOJIBKO
MOJTBEPKIAIOIIMNA O3ULIMIO aBTOpa pedepara, HO M MaTepUall JJIs TIOJIEMUKH.

4.06pabotka Marepuana. Ilpu o0paboTke MONYyYEHHOIO MaTepuana aBTOp JOJDKEH:
CHCTEMaTH3UpPOBaTh €ro Mo pasjieiaM; BBIIBUHYTh U OOOCHOBAaTh CBOM THIIOTE3bI; OINPENEIUTh
CBOIO TO3UIHUIO, TOUKY 3PEHHUs M0 pacCMaTpUBaeMOW NMpodiieMe; YyTOUHUTh O0BbEM U COJEpKaHHe
HOHATUH, KOTOPBIMHM TPUXOAUTCS ONEPUPOBATH MpPH pa3pabOTKe TeMbl; CHOPMYIUPOBATH



OTIpENIeJICHUs] U OCHOBHBIC BBIBOJIBI, XapaKTEPHU3YIOUINE PE3yIbTaThl UCCIEIOBAHHS, OKOHYATEIHHO
YTOYHHUTH CTPYKTYPY pedepara.

5. Odopmiienue pedepara. [Ipu odopmiiennn pedepara peKOMEHIYETCS TPUIEPKUBATHCS
crnenyromux npaswi: CrieyeT mucaTh JIMIIb TO, YeM aBTOP XOYET BBIPA3UTh CYLIHOCTh MPOOJIEMBI,
ee Joruky; Ilucatb CTpOro mMOCIEAOBATENbHO, JIOTUYHO, JOKa3aTelbHO (IO CXEMe: TEe3UC —
obOocHOBaHMe — BbIBON); I1ucath sipko, 00pa3HoO, )KUBO, HE TOJIBKO BCKPHIBAasi HCTUHY, HO U OTpaKas
CBOIO TIO3WIIMIO, IMPONAraHAupys IOJydeHHbIE pe3ynbTaThl; [lucaTh OCMBICICHHO, COOIOAs
npaBuiia TPaMMAaTHKH, HE 3JI0YIIOTPEOIsisi HAyKOOOPa3HBIMU BhIPAKCHUSMH.

Pedepar BbIOMHSIETCS B COOTBETCTBUU ¢ TPEOOBAHHUSMHU CTaHIAPTOB, Pa3pabOTaHHBIX IS
JAHHOTO BHUJA JIOKYMEHTOB. PaboTa 1omkHA OBITH BBIOJIHEHA Ha OEloi Oymare CTaHIapTHOTO
mucta A4. TekcT moikeH OBITH OTIIEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM penaktope Microsoft
Word u oTBedaTh CIEAYIOIIUM TPEOOBAaHMSM: IMapaMeTpbl TOJICH CTPaHUIl JODKHBI OBITh B
npejenax: Bepxaee u HiwkHee — o 20 mm, npaBoe — 10 MM, jeBoe — 30 MM, mpudt — Times New
Roman , pa3mep mpudra — 14, MEKCTPOUHBINM HHTEPBAII — IMOJIYTOPHBIHA. JIEHTa MPUHTEpa — TOJIBKO
yépHoro 1nBera. Hymepanus crpanui; B pedepare M0DKHA ObITh CKBO3HOW, HauWHAs C TPEThed
ctpanuibl. Homep npocrasiisiercst apabckumu nudpamu BBEpXy KaXI0H CTPaHHUIIBI CIIPaBa.

[Tpu u3noxeHnn Marepuana HeoOXOAUMO MPHUIEPKUBATHCS PUHATOTO TUIAHA.

bubnuorpaduyeckuii CHUCOK COCTaBISETCS HA OCHOBE HMCTOYHHKOB, KOTOPBIC OBLIH
IPOCMOTPEHBl M M3YYCHBI CTYJICHTOM IpH Hamucanuu pedeparta. JaHHBIA CIHUCOK OTpakaert
CaMOCTOSATENILHYI0 TBOPYECKYIO pabOTy CTyIEHTa, YTO TMO3BOJSIET CYJAMTh O CTENCHU €ro
NOJArOTOBKM ¥ yrIyOJGHWH B BBIOPAHHYIO TEeMaTWKy. Bcsi HUCHoJb30BaHHAs JHTEpaTypa
pa3MemaeTcs B CICAYIONIEM MOpPSKE: 3aKOHOJATEIbHBIC aKThl, IMOCTAHOBIICHHS, HOPMATHUBHBIC
JIOKYMEHTHI; BCsl ydeOHasi nuTeparypa B aln(aBUTHOM MOPSIKE, 3aTeM CPEICTBA IMEPHOANICCKON
neyaTy B alndaBUTHOM MOPSJIKE; UCTOYHHUKH U3 ceTu MHTepHeT.

@®oHJ TUNIOBBLIX TECTOBBIX 3aJaHMH

1. Mampuusl u onpedenumenu

2 -1 1

Jana matpuna A= |3 1 0 |. ToraasiaementC, matpuusl C =3A paBeH
1 2 -1

3

9

-3



2 -1 1

2
Jana matpuna A=|3 1 0 |. ToraasnemenrcC,; matpuusl C = EA paBeH

1 2 -1
0
4
3
2
3
1
1 2
IIpu kakoM 3HaYeHMH ¢ 3HA4YeHHe ONpe/lesTuTeNs 0 paBHO -2
a
1
-1
2
-2
1
IIpu kakoM 3HaYeHMH ¢ 3HA4YeHHe ONpe/leTuTeNs paBHo 1
a
1
-1
0
a
1 2
IIpn kakoM 3HAaYEeHNHU @ 3HAYeHHUe ONpeeTuTe s pPaBHO 2
a
6
2
4
0
a
IIpu kakoM 3HaYeHMH ¢ 3HAYEHHe oNpe/leTuTeNs paBHoO -1

ONPFP W



3 -1 1 2 1 1

Hanbl maTtpunbl A= -2 1 0 n B={4 1 0 |. Toraa 3geMeHT C,;, MAaTPHIBI
1 2 -1 0 2 -1
C=A+B paBen
-2
2
0
1
3 -1 0 2 1 1
Janbl maTtpunobl A= -2 1 -1 u B=[4 1 . Toraa siiemeHT C,, MaTpHUBbI
o 2 -1 5 2 -1
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
Onpenenurens matpunbl (|1 0 0 |paBen
1 2 -1
1
3
-1
-3
0 -1 1
Onpenenurens matpunbl |0 4 1 |paBen
1 2 -1
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31 1
Jana MaTpuna A=[4 1 0 |.Toraa 3JIEMEHT &,, TPAHCIIOHUPOBAHHOI
5 2 -1
maTpunbi A’ paBen
2
0
1
-2
-3 -1 0 2 1 1
Janbl MmaTpunbl A=| -2 1 -1 n B=|-4 3 0 |. Torna sjqemeHT C,, MATPHIbI
1 2 -1 5 2 -1
C=A-B paBen
-1
0
1
6
2 11
AnreGpanyeckoe 10NOJHEHHE d1eMeHTa a,,MaTpunbl A= -4 3 0 |paBHO
5 41
3
-3
-4
0
3 1 1
Anrefpanyeckoe 10MOJHEHHE dIeMeHTa A, MaTpuubl A= —2 -3 0 |paBHO
5 4 1
3
-3
-2



2. Cucmemvl ypasHeHuUil

X—-y=5

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

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

x—+/5y=0
2/5x —5y =10

(+5; 2);

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



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
3Xx+10y +8z=-8

(2;-3;-2)

(2,3, 2)

(-2;-3;2)

(2;-3;2)
3X+2y+2=-8
2X+3y+z2=-3

2X+y+3z=-1



(-4;1; 2)
4;1;2)
(-4;-1; 2)
(-4, 1;-2)

2X+y+z2=2
X+3y+z=5
2x+3y—-3z=14

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

1;2;-2)

(1;-2;-2)

2X-y—z=4
3x+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
AX+y+4z1=-2

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

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

3X+2y+z2=5
2x+3y+z=1
2X+y+3z=11



X+2y+4z=-3
SX+y+22=-6
X—-y+z=-2

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

3. Ananumuueckasn zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepuIrHbI napauienorpamma, npudem A u C —
IPOTUBOIIOJIOKHBIE BepIInHbI. HaiiTn ueTBepTyro Bepumny?

(1,3);

(_1’ _3)a
(-11 3)1
(-L.5).

Jan TpeyronsHuk ¢ BepmmHamu A(-2, 4), B(-6, 8), C(5, -6). Haiitu miomaas 3TOro TpeyroibHHKA.

Haiitu MMpAMOYT'OJIBHBIC KOOPAUHATHI TOYCK A, B nnsa KOTOPBIX U3BECTHBI IMOJIAPHBIC KOOPAUHATHI

A(3, 0), B(2,—%).

AG, 1), BlL—3);
AG, 0), BlL—V3);
A(3, 0), B{L,—/3);

b.—3)
AG, 0), BL—/3).

Ortpesok ¢ konuamu A(1, -5) u B(4, 3) pazaenen Ha Tpu paBHble yacTH. HaliTh KoopAMHATHI TOUEK
JIeTICHMSL.

ey
2, 9 [3, %) ;
S




2so3)

Haiitu rtommas yetbipexyroyibuuka ¢ Bepmmnamu A(-3, 2), B(3, 4), C(6,1), D(5, -2).

21;
26;
22;
32.

Hanbl Bepmuasl A(2, 1), B(-2, -2), C(-8, 6) Tpeyronsauka ABC. Haiitu 1yimHy BBICOTHI,
OIYILEHHOM U3 BepIIKHBI B.

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

Haiitu IMOJIAPHBIC KOOPAWHATBI TOUYCK A, B IJIs1 KOTOPBIX U3BECTHBI IPAMOYT'OJIbHBIC KOOPANHATHI:
A(-3, 3), B(0,-5).

o2 5ol 3)
{225} ofs5)

{225} ofa-5)
25 )efs)

HaiiTi Touky nepecedeHus KpuBoil Y = 6+ 5X — X ¢ ocAiMM KOOpMHAT.

(0, 6), (6,-1), (-1, 0).;
(O! 6)1 (6! O)’ (_1’ O),
(0,5), (6,0), (-1,0);
0, 6), (6, 0), (L, 0).

Onpenenuts pacCTOSHUE MEKIY TOUKAMU A(\/_ =7 ), B(Z\/E : 0)

4;

2;
3;
5



CocraBHT ypaBHEHHUE MPSMOI, OTCEKAOIIEH Ha OCH OpIUHAT OTpe30K h=1 1 oOpasyromieii ¢

2
MOJIOXKUTEIBHBIM HaIPaBJICHUEM OCH a0CIIUCC YIOJ o = 3

Yy =—/3X+1;
y =+/3x+1;

y=—/3x-1
yz—\/§x+2

Hanucate ypaBHeHue npsimoit, npoxoasuieit uepes Touku A(0;2) u B(2;4).
x+—y+2=0;
-x +y+2=0;
x—y +5=0;
x —y+2=0.

HamucaTh ypaBHEHHE 3JUTHIICA C TOTYOCsiMU a=2 1 b=3.

2 2
X_+y_:1;
4 9

2 2
X__|_y_=1;
2 9

2 2
X_+y_:l;
4 3

2 2
X—+y—=1.
2 3

Hammcats ypaBHeHHe TUIIEpPOOIIBI ¢ ToNTyocsmu a=3 u h=4.

2 2
X_ + y_ — 1 ;
9 16
2 2
2 16
2 2
X_ — y_ =1;
9 4
2 2
AN Ay
9 16
2 2
[lano ypaBHeHHe 3ruHIca > + =— =1. HaiiTu xoopauHatThl POKYCOB.

F,(-3,0), F,(30);
F(-8,0), F,(30);



4. Bexmopnasa 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 JMHEIHYI0 KOMOHHALMIO BEKTOPOB
a=(2,21,b=(570),¢ = (3-24).

|

|
ol

I

QD QO Q)

+ + +
TN

|+

Ol Ol

0,0, 0,0,

I
w
Q)
+
o

|

ol

BekTops! @ u b o6pasytoT yron ¢ = 60°, mpu a3ToMm |<’?1| =5, ‘5‘ = 8. Haiitu ‘é + 5‘ " ‘5 — b‘ .

H
5
©

H
N 5]
©| ©
~N O NN

=
[N
©

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

a—16+c
2



Jano |/ =2, ‘5‘ SIWE % Haiftu Moxynb Bextopa C = 2a — 3D.

o o

o
Qy

| =3, ‘5‘ =4, = 120°. Haiitu MOJIyJIb BeKTOpa C =3a + 2b.

Han |

Moy

S'

Haiitn YroJ MEXAy AuaroHajisIMi IapajiuiejiorpaMmma, HOCTPOCHHOI'O Ha BEKTOpax
a=2i+]j, b=-2j+2k.

oy MY w|yY MY

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



Tpu xakom 3HaueHun A BekTophl 4= A —5] + 3K, b=i+ 2] — AK. B3aMMHO TIepIICHINKYIAPHEL.

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

25/3;
33

20/3;
304/3.

Hanbl Bektopsl d = (—4, —8, 8), b = (4, 3, 2). HaiiTi BeKTOpHOE MTPOU3BEICHHUE.

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

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

Jlaust BexTops! 8 = (—4, —8,8), b = (4, 3, 2). Haiitn cuHyc yria MexIy HUMIL.

5l Bl sl

Jlanbl Bektops a = (—4, —8,8), b = (4, 3, 2). Haiitn miomans napasienorpaMma, IoCTPOSHHOT0

Ha 3THUX BCKTOpax.



60;
30;
40
20.

Haiitu obnacte onpeneneHus GyHKIIMH

(o0, 1) U(-1, +0);
(—oo, — )u(—l, +oo);
(—oo, —1)U(0, +oo);
(o0, 1) U(L, +0).

Haiitu obnacte onpeneneHust GyHKIUH

o
2 &=

8 8 8N
=

Haiitu oGnacth onpeneneHust GyHKIMH

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

Haiitu o6nacte onpenenenust GyHKIH

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

Haiiti o6nacte onpeneneHust yHKIUH

(— o0, +0);
(1+oo)
(~o0, 7);
(2 00

+o0)

5. Oynukyuu

2

) ="5 .

f (x) =log, (—Xx).

f(X) =/x—7 +~10-x.

f(X)=vVx*-7x+6.

f(X)=+3x* —9x+14 .



Hns dyakumn o(t) = tt: > HalTu: gp(— 1), gp(%j, go(2t —1).

1; 1,6; “Zt_i;
(2t -1)
.. N2t—4
2; 1, >
(2t-1)
2 16 Y22
) ) ) (2t_1)27
2; 1,6; 'Zt“i.
(2t -1)
Hus dpyakuun f (X) =+/2X+7 HaiTH: f(O), f(gj, f(tz).
V7, Ix+7, V2t + 7
V7, Ix=7, N2t +7;
V6, Ix+7, V2t +7;
7, Ix+7, V2t +5.
Iycts f(X) = x*. Beraucants M .
—a
b-a;
b+a;
3b+2a;
a-b.
Jana pyskuus

2% npu —1<x<0
(p(X)z 2 npu 0<x<1
X—1npu 1<x<3

—"

Haittut ¢(2),0(0),0(05),9(3).

Haiitu cnoxusie pyaxmun T (g(x)), g(f(x)) ecmm f(x)=e€", g(x)=Inx.

f(g((x)) =—x,x>0, g(f(x))=x,xeR.;
f(g((x))=x,x>0, g(f(x))=x+LxeR.;



f(g((x)=x,x>0, g(f(x))=2x,xeR.;
f(g((X)=x,x>0, g(f(x))=x,xeR.

Haiitu cnoxuele pynkuun  f(g(x)), g(f(x)) ecmu f(x) =3x+1, g(x)=2x-5.

f(g((x)) =6x-14, g(f(x))=6x-3.;
f(g((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 oOparnyro GyHKIMIO U1t QYHKIMU Y = %

—X
x=—J -
y_
x=——3_
y+1
x:—JLi;
_y_l
x=—l<
y+1

Haiitu o6partnyio GyHknumio aist pyHkum Y = 2*°,

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

5
+
2—-X 24X

Pemnts HepaBeHCTBO <1.




@Oynkmus U = f (X, X,,...,X,) HaspiBaercs audpdepeHupyemMoii B naHaoi Touke M (X,,..., X, ) ,

eciu e€ TOJTHOE MPHUPAIICHHUE B JAHHON TOYKE MOXKET OBITh MPEACTABICHO B BHUJIC
AU = AAX + AAX, +...+ A JAX,, A =const,i =1,...,n.

AU = AX, +AX, +...+ AX, +0(p), p —> 0, p = JAX] +...+ AX? .
AU= A X, +AX, +..+ A X, +0(p), p—>0,p=AX +..+ AX2, A =const,i=1...,n
AU = AAX + AAX, +..+ AAX, +0(p), p =0, p=JAX} +...+ AXZ, A =const,i=1,...,n

Ycnosue quddepeHuupyeMocTa GyHKIMH B JAaHHOK TOYKe M MOXHO 3ammcath B CIEIyIOIeH
dbopme

Au =ﬂx1+a—ux2 +...+86—an +0(p), p =0, p = JAX] +...+ AX] .
X

OX, OX, N
Au :@Ax u ——AX, +...+ﬂAxn +0(p), p = 0,0 =JAX +...+ AX .
OX, OX OX

2 n

Au:a_u+a_u+ +§X_u+o(p) p —0, p_wlAX12+...+AX§.

OX, OX, N
ou ou ou

U=—AX, + —AX, + .o+ ——AX_ +0(0), 0 = 0, p = +/AX? +...+ AX>.
ox, i X 2 X n (p).p P 1 n

2 n

GOynkmus f auddepenunpyema B HeKOTOPOH ToUke X = (X, X, ..., X,,) , €CIH

OHa MMEET B 3TOW TOYKE HEIIPEPHIBHBIC YACTHBIC IIPOU3BOJHBIC IIEPBOTO MOPSIIKA
OHAa HEIPEPBbIBHA B 9TOU TOYKE

OHa MMEET B 3TOW TOYKE YACTHBIC ITPOU3BOHBIC

OHA UMEET B ATOU TOYKE YACTHBIE IIPOU3BOAHBIC IIEPBOTO NOPsAIKa

YpaBHEeHHE KacaTeIbHOM TIOCKOCTH K MOBEPXHOCTH S , onuchiBaeMoil ypaBHeHuem Z = f(X,y), B
Touke A, (Xy, Yo:2Z,) UMEET BH]

of of
7-1, _&(xo, yo)(x—X0)+5(Xo, Yo (Y = Yo)
71—-1,= Zf (xo,yo)x+ (X01yo)y

of
Z—a—(xoayo)(x Xo)"‘ay(XOvyo)(y Yo)

2+2,=— (X01yo)(x Xo)+ (X0, Yo)(Y = ¥Yo)

[Tycts pynkuus U = f(x,y,z) muddepenuupyema B Touke (X,Y,z),a pyHkuun X = @(t),
y=w(t), z=y(t) mbdeperunpyemsl B Touke t. Torma mponsBogHas o t OT CIOKHOMN
¢ynkuuu U = F(t) = f (p(t),w(t), ¥(t)) Bbruncasercs no popmyne

du _of af 8f

dt 8x ay o

du _of dx af dy of dz

dt ox dt aydt 82 dt
du of dxaf dyaf dz

dt ox dt oy dt ez dt



du of dx of dy of dz

dt ox dt oy dt oz dt

['paauieHT 1O CBOGH BEIMYWHE W HAMIPABJICHUIO MPEICTABISIET COOOU
CKOPOCTh HAMMEHBILIEr0 pocTa (PyHKINU B JaHHON TOUYKE
YCKOpPEHHE HAUMEHBILET0 pocTa GYHKIUHU B TAHHOH TOUKE
CKOPOCTh HauOOJIbIIIEr0 pocTa (PYHKUKU B JAaHHON TOUYKE
YCKOpeHUe HanOOJIbIIET0 pocTa (GYHKIIUY B JAHHON TOUYKE

Ecnu ¢pynxuus f nuddepennupyema B Touke (X, Y, z), TO 111 He€ UMEET CMBICT POU3BOIHAS
-

110 HaNPaBJIEHHIO JTI000ro eIMHUYHOrO BeKTopa | = (COS r, COS /3, COS ), BrIpaxkaemas (Gopmyaoit

of of of of
— =—C0Sa +—CO0S f +—COS y
> X oy 0z

on

of of of of

— =—C0Sa ——C0S B ——COS ¥

8?1) OX oy oz

of  of of of

—— =—008° o +—C0s* B +—cos’ y
on X oy oz

oF  o°f 0% f o* f
— =—5C0Sa+—C0S f+ 572 057
on

Yacrabie pousBojnbie pyHkimu U = f (X, X,,...,X,) , 33laHHOI HESBHO MMOCPEJICTBOM yPaBHCHUSI

F(u, X, X,,..., X,,) , OTIpEACISIOTCS (GOpMyIaMu

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

Ecmm q)YHKHI/ISI o6nauaeT B TOYKEC YaCTHBIMHU IMIPOU3BOAHBIMU IIEPBOI0 IMMOpAAKA IO BCEM
NEPCMCHHBIM 1 UMEET B ATOM TOUKE JIOKAJIbHBIN 9KCTPEMYM, TO

BCC€ YaCTHBIC ITPOMU3BOJHBIC IICPBOI0 MMOpAAKA OoubIIIe HYJISI B JTOM TOYKE

BCC YaCTHBIC ITPOU3BOJHBIC IICPBOI0 MOpAAKAa MCHBIIIC HYJISA B 3TO# TOUKE

BCC€ YaCTHBIC ITPOMU3BOJHEIC IICPBOTO MOPAJKA PAaBHBI HYJIIO B 9TOH TOUKE

CyMMa BCCX YAaCTHBIX MMPOU3BOJHBIX IICPBOI'0 NOPpsAAAKA paBHA HYJIHO B 3TOH TOUKeE

YacTHbIEC IPOU3BOHBIE

Haiitn acTHEIE Mpou3BOAHBIE GyHKIHH Z = X° + Yy° —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)

HaiiTy yacTHBIE IPOU3BOAHBIE GYHKIHU Z = SiN X — XY

z, =—C0SX—2xy, Z, =—X’

X

!’

Z, =COSX—2Xy, z, =X
Z), =C0SX—2Xy, Z, =—X’
Z) =COSX+2xy, |, =—X’
19 X{(X—
Ha¥iTi yacTHbIe IPOU3BOIHBIC (QYHKIIUU Z = ( 5 )
r X—y r Xy_2X2
Li=—72 4= 3
y y
’ 2X—y ' y_2X2
== 4= 3
y y
’ 2X_y ' Xy_2X2
Z, = 7=
y y
’ 2X_y ' Xy_2X2
=72 Zy = 3
y y

Haiitu gactHbIle mpon3BOAHBIE PYHKINH Z = o
X=y

2 2

' y ' X

2, =—, 2, =——
(x=y)?" 7 (x=t)?

: y? , X

R A N
(x-y) (x-1)

: y? , x*

ST T o Y T T
(x-y) (x-1)

oY : X

- 72 =
x=y)* 7 (x-1)°

Haiitu yactHblie npousBoaHble QYHKIUHU 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 yskmus z = X° —x°y —y®. Haiitu P
X

0’z
ZL-x-2
ox? y
2
ﬂ:6x—2y



0%z

- =6X-—

ox? y

0%z

— =6x-2y-3
ox?2 y

2
Jana ¢ynxmus Z = X° In(x + y) . Haiitu 86 .
X

0’z x(1+2y)

Xy (x+y)?
0%z X(x+2y)
oxoy  (x+y)?
0%z X(X+Y)
oxoy  (x+vY)®
0’z x(x+2y)
OXoy (x+Y)?

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

OyoX
oz _ X —C0oS(X+Y)
OYyOoX
2
oy0x =—sin(X+Yy)
0%z .
=1—
oy0x sin(x+y)

2

L 14 sin(x +y)
X

2
Jana ¢pynkuus z = Xsin xy . Haiitu EvEl
y

0’z 5.

— =x’sinxy
o’z .
— =—x*sinxy
o’z ..
— =—x’sinxy
0’z 4

— =—x°Ccos xy

2
. z
Nana pyakmus z = Xy +Sin(X+ y) . Haiitn 2—2
X
2

% =sin(x+Y)




0%z )
— = =—sin(x-
v (x-y)

0%z
— =—cos(X +
P (X+y)

2

% =-sin(x+Yy)

Judpdepenunan pyHkuun

Haittu dz ans 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)

X
Haiitn dz mis yHkmm z = Yy + 2
Xy

2 2

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

Y
Haiitu dz mis ysakum 2 =2 X

oy
dz =2 * In2(ydx — xdy)
Y1n2

dz =2~ 7(ydx — xdy)
y
dz=2 * I)r:—zz(ydx +xdy)

21In2
dz=2 * 7(ydx—dy)



Haittu dz mis pynkoun z = In(x +4/X +y? )

ydy
ax + ——
x> +y? X+ 4/X° = y?

1
1 dy
N V. S
X2+ y? X+ /X2 + Y2
1 ydy
N P L S
X2 +y? X++/X° +y?
1 ydy
— |dx+—22
X% +y? 1+ X% +y?

2

. 2 _y
Haiitu d“z mis dyHkimm z = 7

dz =
dz =
dz =
dz =

d’z= ill(:%yzdx2 — 4xydx + xzdyz)

X
2
d?z = F(3y2dx2 — 4xydx + xzdyz)
d?z = )(—24(y2dx2 — 4xydx + xzdyz)
d?z = i(3y2dx2 + 4xydx + xzdyz)
X4

Haiitu d?z mus ¢ynknuu z = XIn Y
X

_y%dx® —2xydxdy — x*dy’

2

Xy
y2dx? — 2xydxdy + x*dy?
Xy2
y2dx? — 2xydxdy + x*dy?
_ o
y2dx? — 2xydxdy + x*dy?
Xy

Haittu d®z ams GyHKIME Z = XSiN Y + Y COS 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?
Beruncnuts npubmmkenso 1,08%%°
132

131



1,23
135

Borarcnuth npuOIMKEHHO 0,97
0,99

0,97

0,98

0,9

IIpou3BoAHbIE CI0KHBIX U HeSIBHBIX (PyHKIUI

Haiitu (;—i yskmmm z =X+ Xy +y*, x=t>, y=t

%=4t3+2t2+2t
dt

%=4t3+3t2 +2
%:m3 +3t% + 2t
%:39 +3t% + 2t

Haiitn (;—i byHKIIIHN Z:X, Xx=e', y=1—e2t
X

Haiitu 3—i dyrxumn z =e” In(x+y), x=t°, y =1t

dz

= -0

dt

% _ et3(1—t3)
dt

% _ et3(1+t3)
dt

% _ e3t3(1—t3)
dt

z i
Haiitu 3—t dyukpm z =X’ x=Int, y =sint



% =sint(Int)”* % +(Int)*" In(Int) cost
g _ sint(Int)’™ = (Int)*™ In(Int)sint
dt t

dz .

- sint(Int)’™ + (Int)*"* In(Int) cost

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

Haiitu z, u Z; JUTSl HESIBHO 3aJJaHHOM ()YHKIIUH X% + y2 +2%=a

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

Haiitu z, u Z’y JUIS HESIBHO 3aJJaHHON ()yHKITUU 7% - xy=0

X
z;:l,z'y —
z 2z
X
Z;z_llz;z__
22 22
X
Z;=l,z;=——
22 27
X
Z)’(:llz' -
22 22

ev Y
X
Yy =
“Inx—2xe?
e _Y
X
Yy =
* Inx-2xe?
e Y
X
A
“Inx+2xe?
e Y
X
Vo=
* Inx—xe¥

Haiitu ﬂ@ dyskmmm z = x> +y3, x=uv, y=E
ou ov Vv

2



g:uz(v3+%} g:3u3(v2—i4]

ou Vv ov Vv

2 _ 3y v3+i3 : gy 2+i4j

ou Vv ov Vv

P2 gy v3+i3 : % g 2—%)

ou % ov Vv

2 _gy2 v3—i3 : R _ gy 2—%}

ou Vv ov Vv

Haiitu S—lzj % dynkumm z = arctg(xy), Xx=vu? +v?,y=
g: 1 yu _x Q: 1 W
au 1+09)*  Ju? +v?2 Cov 1+09)7 (Ju? v
oz 1 yu oz 1 W
— = S +X| —= S

ou  1+(xy)" \Vu? +v? o 1+(xy)" (Ju? +v?
G S 2 . S S (Y
ou 1+ (xy)* (Ju? +v?2 Cov 1+ 09)7 (Ju? v
oz 1 yu oz 1 y
P 2 XL o= 2

ou  1+(xy)" \Vu? +v? v 1+(xy)" (Ju? +v?
g: 1 yu . @: 1 W
ou 1+ (xy)* (Ju? +v?2 N 1+09)* \Yu? +v?

—X
X
X
X

+ X

u-—-v

Haiiti y' 114 HesiBHO 3ananHOM Gyrkmmnm e +9x%e Y —26x =0
,  26-18xe™’
e’ —9x%”
, 26+18xe”
= e’ —9x%e”’
,  26-18xe”’
e/ —x%”
. 26-18xe’
= e’ —9x%e”’

BaokNe7. Jkerpemymbl PyHKIIMM MHOTHX IepeMeHHBIX.

HccnenoBath Ha 3KcTpeMyM GyHKIHIO Z = X° +8y° —6xy +5

B Touke M, (0,0) Her sxcTpemyma, M, (1, %) - TOYKa MUHUMYMa, Z;. =4
B Touke M, (0,0) Her sxcTpemyma, M, (1, %) - TOYKa MakCUMyMma, 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

Vccnenosath Ha SKkcTpeMyM QYHKIHIO Z = X + Xy + y° —6X —9y
M, (L4) - Touka Mmurumyma, Z . =21

M, (L1 - rouka muHEMYMa, Z;, =—21

M, (1,4) - rouka MmuaEMyMa, Z . =—21

M, (1,4) - Touka munumMyma, Z .. =—20

HccnenoBath Ha SKCTpeMyM QYHKIUIO Z = 2Xy —2X —4Y
HET 3KCTPEMYMOB

M, (L0) - Touka MmuHumMyma, Z,. =2

M, (1) - Touka makcumyma, Z.,, =4

M, (L4) - Touka munumyma, Z,. =—20

HccnenoBaTh Ha SKCTpeMyM QYHKIUIO Z = X\/y — X —y+6Xx+3
M (4,2) - Touka makcumyma, Z, =15

M (4,4) - Touka Mmakcumyma, Z, ., =5

M (1,4) - Touka makcumyma, ., =15

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

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

M (0,-2) - Touka makcumyma, Z ., =15

M (0,—2) - Touka MEHHMYMa, Z,;, =——
e

M (0,—2) - Touka MUHUMYMa, Z,;, =

@ |r®@IN

M (0,2) - Touka MUHUMYMA, Z ;. = —

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

M (5,6) - Touka MuUHUMYMa, Z;, =—86

M (5,6) - Touka MuHMMyMa, Z,,, =386

M (-5,6) - Touka MmuHEMYMa, Z;, =—86

Hccnenosath Ha skcTpeMyM GyHKIHIO Z = X° + y° —3xy
M (1,—1) - Touka MuHUMYMa, Z;, =1

M (-11) - Touka MuHUMYMa, Z;, =—1

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

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



KonTpoabHnas padora Nel.

AHaJIUTHYECKAS TeOMeTPHS.
Bapuanr 1.

1. Jlna mnpsmMoii Ha TIOCKOCTH, 3a/JlaHHOW OOIIMM ypaBHEHHEM, BBINMHCATh 3HAYCHHE
yrioBoro ko3ddunuenta. CocTaBuTh ypaBHEHUE MPSMOH, MapalIeIbHON JaHHOW W MPOXOISIICH
yepe3 TouKy A. Haiitu yrioBoit KO3 GHUIMEHT NpsAMBIX, TEPICHIUKYISPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE NPSIMOM, NEPHNECHIMUKYISIPHOW JaHHOM M mpoxojasuied uvepe3 Touky B. 3amucath
ypaBHeHuUe npsimoii (AB):

4x -2y —-5=0, A(1;-2), B(3;7)

2. JlaHbl BEpIIMHBI TPEYTOJbHUKA C KOOPAUHATAMMU:

(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 PACIOJIOKEHHE.

Bapuanr 2.

1. Jlns mpsMoil Ha TJIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBINHCATH 3HAYCHHE
yriaoBoro kodddumnuenra. CocTaBUTh ypaBHEHUE MPSIMOM, MApaJUICITLHOM TaHHOW M TPOXOISIIeH
yepe3 Touky A. Haiftu yrioBoit koapduueHT npsaMbIX, MepneHAUKYIIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TIPSIMOM, MEPHEHAMKYJISIPHON MaHHOW M MpoXxojsiieil uepe3 Touky B. 3amucars
ypaBHeHue npsimoii (AB):
4x+2y+5=0, A(-1;2), B(3;5)

2. JlaHbl BEpLIMHBI TPEYTOJIbHUKA C KOOPAWHATAMMU:

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

Haiitu ypaBHEHUS BBICOTBI M MEITMAHBI 3TOTO TPEYTOJIbHUKA.

3. I npsiMBbIX:

2x+3y+3=0 u

-2x—-1y+0=0

OTIPEeENIUTh UX B3aUMHOE PacoIOKEHHUE.

KonTtpoabnas pabora Ne2.
DJIeMeHTHI JINHEIHOH aJredpbl.
Bapmuanr 1.
BbrancnuTs onpeneauTens:

1.
1111
1 il
1 1/
1

110

2. Pemuth cuctemy ypaBHeHHI MeTozioM Kpamepa, ['aycca 1 MaTpUIHBIM METOIOM:
2X) — Xy — X3 =4

3% +4x, —2X%3 =11

3%X) —2Xy +4X3 =11

Bapuanr 2.
1. BerauciuTh onpeaenuTensb:



1 2 3 4
-1 0 3 4
1-2 0 4
-1 -2 -30
2. Pemnth cuctemy ypaBHeHuil MmetogqoMm Kpamepa, ['aycca u MaTpruuHBIM METOIOM:
2%X1 + Xy — X3 =5

X +2Xy —2X3 =4

—2X1+X2 + X3 =-3
KonTtpoabnas pa6ora Ne3.
BBeaenue B anaims.
Bapuanr 1.

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

2
V11+2x -3

Ne3. lim ———.

X—4 \/;._.2

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

Bapmuanr 2.

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

x>-1x3 4 2x* —x-2
pe2 lim X2
-1

132 1

.1+ cos3x
x—>7 SIN° 7TX
3x —-2X

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

KourtpoJsbHas padora Ne4.
JAudppepennuaibHoe 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 = .

1+ X3
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.

HccnenoBats pyHknuto 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 iomaab (1)I/Il"ypbl, OrpaHquHHOﬁ JINHUSIMHU, 3aJaHHBIMH YPABHCHUSIMU:

x=+e’-1, x=0, y=In2.

Bapuanr 2
Haiit nHTErpabL:

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 miaomuanp GUrypsl, orpaHUueHHON JTMHUSIMH, 3aJaHHBIMUA YPAaBHEHUIMU:

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



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

CnuCcoK peKOMeHyeMOi JIUTepaTypbl

a) OcHoBHas1 JIMTepaTypa

1. demuposuu b. II., KyapsBue B. A. Kparkuii kypc Beiciield MareMatukud.— M.: AcTpernb,
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 Y4COHMKOB). — PeXUM TOCTyIA: 1O MOAIUCKE. —

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

3. Munopckuit B.I1. CoopHuK 3a1a4 110 Beicieii 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 ekuu 1mo Beiciieit marematuke. — M.: Alipuc-tipecc, 2007

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

0) lonoJiHUTe/ILHAA JIUTEPATYpa

=

MaTtemaTtnueckas sHuukiaonenus. / M. Usa. "Ouanukiaonenus”, 1977- 85 r.

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

3. IHanmkun A. C. 3agauu mo BbICIIEH MaTeMaTHKE, TEOPUH BEPOSTHOCTEH, MaTeMaTH4ecKOH

CTaTUCTHKE, MaT. TPOTPAMMHUPOBAHUIO C pemeHusiMA. — M.: Beicmas mkona, 2005.

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

Ab6pamoBury M., Cturan U. CnpaBouHUK MO CcHENHaIbHBIM (QYHKIMSIM € (popmyrnami,
rpadukaMu 1 MaTeMaTH4YeCKUMH Tabnunamu. 1979.

6. Jluxoneros B.I1., MarkeBuu N.I1. PyKoBOJCTBO K peIIeHHUIO 3a/1a4 10 BBICIICH MaTeMaTHKe.

/ MuHCK, 1969 1.

7. AmnanuTudeckas reoMeTpus U JTuHelHas anredpa : yueOHO-MeToInYecKoe 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 : AJIEeKTPOHHBIH.

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

A.I1. Yeronun ; FOxubIi (henepanbHblil yHuBepcuTeT. — PocToB-Ha-/lony : 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. DkoHOMHKO-MaTeMaTHYECKHE METOJIbI U MPUKIIAHBIE MOJIEH : yueOHOe mocodue /
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. — Pexum

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-pecypchbl

bazsl JaHHBbIX, I/IH(I)OpMaI_II/IOHHO-CHpaBOHHLIe 1 IMMOUCKOBBIC CUCTEMBI

-I/IH(bOpMaLII/IOHHHﬁ MaTeMaTHYEeCKHI ImopTal BCA MaTCMAaTHKa B OAHOM MECTC:
http://allmath.ru/mathan.htm
- ®epepanbHblil THGOPMAITMOHHBIN TOpTal «KOHOMUKA. Corponorus. MeHeKMEeHT)

- http://bookfi.org - snexrponHas 6udIHOTEKA

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

- http://www.twirpx.com - snexTpoHHas OubIHoTEKA

- http://mathnet.ru - odiepoccuiickuit MaTeMaTHYECKUI TOPTAI

(Paznenbr: Knuru u crarbu; YueOnsle nporpammsbl; JKypHanbHbIHN 3a).

- http://smath.ru/lib/ - monHoTekcToBBIE KOMUIEKINH KypHaIoB (0ubmoTreka KOMUW BHII PAH)

- OBC "Koncynbrant cryaenta” (http://www.studentlibrary.ru)
- OBC «YuuBepcuterckas oudarorexa onnaita» (http://www.biblioclub.ru)

l"! COCTaB JIMIOCH3MOHHOI'O 1 CB060,Z[HO PacnpoCTpaHiACMOro NporpaMmMHOIo O6€CH€‘I€HI/IH,
B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOU3BOJACTBA

Ne HaumenoBanue Ne norosopa (J1HIEH3HSA)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
Cucrtema TeCTUPOBAHUS No 468 ot 03.12.2013 UII Cynratynun P.T. (6eccpouno)
12
SunravWEBClass
13 AHTHBHPYCHOE TIPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. n0
obecneuenue KasperksyTotalSecurity | 14.03.2019 r,(npoﬂﬂeHa 102021 1.)
14 Cucrema ympasienus 6azamu gaHHbIX | CBOOOHOE MporpaMMHOe obecrieueHne(0eccpodHo)
MySQLFireBird
15 Cucrema IIOMCKa TeKCTOBBIX | Ne 795 ot 26.12.2018 (metictButenen qo 30.12.2019 1) ¢
3auMcTBOBaHUM «AnTuaruar. BY3» | 3AO «Auntu-Ilnaruary» nponnena go 2021 r.
16 KoncynpTanT+ No 430-2017/614 0111.01.2017 r. OO0 «Dact-Mudopm»



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/

(6eccpouHoO)

17

["apant 01.2020 -12.2021r.

10. MaTepuajibHO-TeXHHYECKOEe OCHAIIIEHHE JUCIIUIJIMHBI:

YueOHble ayIUTOPUH ISl TPOBeJeHHS 3aHATHI JIEKIIHOHHOT0 THIIA, CEMMHAPCKOI0 TUIA,
rPYNNOBBIX H MHAUBHAYAJIbHBIX KOHCYJIbTALMI, TEKYIIEr0 KOHTPOJISAA H MPOMEKYTOYHOM
aTTeCTAlMHU, 4 TAK/KE CAMOCTOATEIbHOI PadoThI 00y4aKOIIMXCH: ITPEIOJABATEIILCKHUI CTOJI,
CTYJI, CTOJIBI M CTYJIbS [T 00yJaroImuxcs, kadeapa, KiraccHasi J0CKa.

O6opynoBanue: MurtepaktuBHast qocka Smart Board — 1 mit.; Pa6ouas crannus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mit. [IpoeKIimoHHOE MYJIbTUMEIHITHOE
o0opynoBanue (Myl1bTUMeIUIHBIN TpoekTop Optoma Dx 327 ¢ moToI0YHBIM KpEIIeHUEM-
kponmTeiiH Kromax PROJETOR-10 s mpoektopoB 3 ct. HakinoH; Dxkpan DINON Manual
180x180 MW- 1 mit. ¢ mporpaMMHBIM 0O€CIieYeHHEM, BBIXOJIOM B ceTh VIHTEpPHET U JOCTYIIOM B
IEKTPOHHYIO WH()OPMALIMOHHO-00pa3oBaTelibHyo cpexy COI'Y

[Tporpammuoe obecreuenue: 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 I10);
[TporpamMHoe oOeciieueHne A1 pelakTUpoBaHus xumuueckux Gopmyn Isis Draw (beccpounoe
[10); KoucynpranT itoc; CucreMa Moucka TEKCTOBBIX 3aUMCTBOBaHMM «AHTUILIaruat.BY3»;
[Tporpamma s DBM «bank BompocoB s KoHTpois 3HaHui»; [apant; Cisco Webex;
JEMOHCTPAIIMOHHBIE U y4eOHO-HATTISAHbIE TOCOOUS (BUICOMPE3CHTAIIHS).

Poccuiickas ®@enepauust, 362025, Pecniyonuka CeBepHast Ocetus —Ananus,

ropon Brnanukaskas,

yimuna Baryruna, 1om 44-46,

yueOHbIi kopryc Ne 7, ayn. Ne 606.

JlabopaTopun: KOMNbIOTEPHBIE KJIAcChI /Il IPOBeICHUS TEKYLIero KOHTPOJIS U
NPOMEKYTOYHOM aTTECTANMH, 2 TAKIKEe CAMOCTOATEIHLHOH Pad0ThI 00y4aI0IHMXCH:
IpenoaaBaTebCKUM CTOJI, CTYJI, CTOJIBI U CTYJIbS AJIs oOyuaroumxcs, kadenpa, KiaccHas 10CKa.
Ob6opynoBanue: KoMnbroTeps! 151 KOMIIBIOTEPHOTO KJIacca B KOMITJIEKTE - C IPOIPaMMHBIM
oOecrnieueHrneM, BbIX0/I0M B ceTb VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3oBatenbHyto cpeny COI'Y; ucrounuku 6ecnepeboitHoro nuTanus, I[ppon, KoMMyTaTop JUIs
knacca D-Link DGS-10240, uaTtepaktupHas gocka 78 (1702070/15112/11344/2+ npoexTtop
Beno MX503.

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema TtectupoBanus Sunrav WEB Class (beccpounoe I10);
[TporpammMHoe obecrieuenue s pefakTupoBanus xummuueckux Gopmyn Isis Draw (beccpounoe
[10); Koncynprant mitoc; Cuctema moucka TEKCTOBBIX 3aUMCTBOBaHMN «AHTHIUIaruat BY3y;
[Tporpamma anss OBM «bank BompocoB i KOHTpoids 3HaHuib»; [apant; Cisco Webex;
JEMOHCTpAIIMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUIEONIPE3ECHTALIMS).

Poccuiickas ®@enepanust, 362025, Pecniyonuka CeBepHast Ocetus —Ananus,

ropoxa Bnanukaskas,

ynuna Baryruna, oM 44-46, yueOnsbiii kopryc Ne 7, ayn. Ne 614.




Bu6anorexa, B TOM YKMcjIe YHTAJNBHBIIH 3aJ1: CTOJIBI U CTYJIbS JIJIS1 O0YYaIOIIMXCS,
KOMITHIOTEPHI B KOMIUIEKTE - C IPOTPAMMHBIM 00€CTIeUeHHEM, BBIXOJIOM B ceTh IHTEepHET U
JIOCTYTIOM B DJIGKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBaTenbhyto cpeny COI'Y
[Tporpammuoe obecneueuue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Koncynbrant mioc; ['apant; Cisco Webex;

OBbC"Yuusepcurerckas oubmmoreka ONLINE" https://biblioclub.ru

OBbC «KoncynbTaHT cTyAeHTa»  http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

Poccuiickas ®@enepauust, 362025, Pecniyonuka CeBepHast Ocerus —Ananus,

ropoj BrnaankaBkas,

ymuta Leperenu/Barytuna, nom 16/19, yaebnslii kopiyc 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=

11. JIuct oOHOBJIEHHSI/aAKTyaJIN3aANNHA

[Iporpamma akTyanu3upoBaHa B CBSI3M C MPHUKa30M MMHHCTEPCTBA HAYKH M BBICIIETO
obpaszoBanusi Poccuiickoii ®enepanuu ot 26 HOs0ps 2020 1. Ne 1456 (3apeructpupoBaH
MunuctepctBoM toctutiuu Poccuiickoit denepanuu 27 mas 2021 r., Ne 63650) «O BHeceHun
U3MEHEHUH B (eaepanbHble TOCYIApPCTBEHHbIE O00pa30BaTENIbHBIE CTAHAAPTHI BBICIIETO
00pazoBaHUsN.

3aMeHUTh CTPOKY B 1. 3.3

®dusuko- OIIK-4  CoocobeH  minaHUpoBaTh  pabOTBI  XUMHUYECKOM
MaTeMaTHyecKas 1 HaIpaBJIEHHOCTH, 00pabaThIBaTh U UHTEPIPETUPOBATH MOJTYYEHHBIE
KOMITbIOTEpHAS pe3yabTaThl C  HCIOJIB30BAaHMEM TEOPETUYECKHX 3HAHUM W
IPaMOTHOCTb TPU MPAKTUYECKUX HABBIKOB PELICHUS MaTeMaTHYECKUX U (pu3nueckux
peleHnn 3aaa4 3a/1a4

npodeccuoHaIbHON OIIK-5 CnocoGeH mOHMMAaTh NPUHIMIBI PabOTHl COBPEMEHHBIX
JeSITeTbHOCTH MH(GOPMALIMOHHBIX TEXHOJIOTUH M UCIOJb30BaTh UX JUIS PELICHUS

3aJa4 NpoQecCHOHANbHOM NesTeIbHOCTH

BHeceHHBIC H3MEHEHHSI PACCMOTPEHBI U YTBEPIKACHBI HA 3acefaHuu Kadeapbl areOpsl u
aHaNM3a.

Ono0peHsl Ha 3acelaHuU coBeTa (aKyabTeTa XUMUHU, OUOJIOTHH M OMOTEXHOJIIOTHU OT
«24» wnronst 2021 r., mporokos Ne 11/20-21.



