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1. CTpykTypa, 1 0011asi TPYI0€MKOCTh JAUCHHILINHBI
OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsACT 13 3aueTHBIX exunmuil (468 u.)

1
Kypc
Cemectp 1 2
Jlexkuun 54 72
[IpakTnyeckue (cCeMUHAPCKUE) 3aHATHUS 36 54
JlabopaTopHbIe 3aHSATHS - -
Koncynbranuu
WTOro ayIuTOpHBIX 3aHITHH 90 126
CamocTtosTenbHas paborta 90 54
KypcoBas pabora - -
JK3aMeH 54 54
3auer - -
O0111ee KOJIMYECTBO YacOB 234 234

2. Ilesn ocBOeHUS] TUCHHUILINHBI:

esn n3ydeHus: TUCHUIUINHBIL:

. oOyueHHe OCHOBHBIM MAaTEMAaTHUECKUM METOJaM, HEOOXOAMMBIM [UIsl aHalu3a |
MOJEIUPOBAHUS XUMUYECKUX ITPOLIECCOB;

. BOCIIMTAHUE JTOCTATOYHO BBICOKOW MAaTEMAaTHYECKOW KYJIBTYPBI: ICHOE TOHUMAHUE
HEO0OXOIUMOCTH MaTeMAaTHUECKOI COCTABIISIONICH B OOIIIEH MTOATOTOBKE CTY/ICHTOB;

. BBIpaOOTKA TIPENCTABICHUS O POJIM W MECTe MATeMaTHKU B COBPEMEHHOM
UUBUJIM3AllMM W B MHUPOBOM KYJIbTYpE, YMEHHE JIOTUYECKH MBICIHTh, OINEPUPOBATH C
a0CTpaKkTHBIMH OOBEKTaMHU U OBITH KOPPEKTHHIM B YMOTPEOJICHUH MaTEeMaTHYECKUX MOHSITUN U
CHMBOJIOB JIJISl BRIPAXKEHUS KOJIMYECTBEHHBIX Y KAYECTBEHHBIX OTHOLIECHHUM.

. OBJIQJICHHE MATEMaTHYECKUMHU METOJAMH ISl PEIICHUs] UHTEJUIEKTYaIbHbIX 3a]a4
U TpUOOpeTeHHe HABHIKOB HCIOJIB30BaHUS YHUBEPCAIBHOTO TMOHATUHHOTO amnmapara u
IIMPOKOr0 apCeHala TEXHUYECKHX MPUEMOB MAT€MaTUKUM  NPU JAJbHEWIIEM H3Y4eHUU
npOQUIBHBIX JUCIHIUIMH, MOCTPOCHUM MAaTeMaTHYECKUX MOJeNeld pazNuYHbIX SBICHHA U
MPOLECCOB,

33[[3"[1/[ N3YUCHUA NUCHUIIJINHBI:

J OBJIAJICHHE MaTEeMAaTHUYCCKUMU 3HAHHUSIMU;

J YCBOEHHE amnmapara ypaBHEHHW ¥ HEPAaBEHCTB, KaK OCHOBHOTO CpEICTBa
MaTEeMaTUYeCKOT0 MOJICITUPOBAHMS TIPUKIIATHBIX 3a1a4.

. M3y4Y€HUE METO/IOB pELIeHUs MTPUKIIAIHBIX 33]1a4;

J CHUCTEMaTHU3aIHs TI0 METOJIaM PEIICHUI BCEX THUIIOB MPUKJIAIHBIX 33]1a4;

. M3y4eHWE CBOWCTB TI'E€OMETPUUECKMX TEeI B  TPOCTPAHCTBE, pa3BUTHE

MMPOCTPAHCTBCHHBIX HpG}ICT&BJ’IGHHffI, YCBOCHHUEC CIocoOOB BEIYHCIIEHUS IMPAKTUYCCKN Ba’KHBIX
TCOMCTPHUICCKUX BCINYNH U I[aJ'ILHCI\/'IH_ICC Pa3BUTHUC JIOTUYCCKOTO MBINIJICHUS YUAIITUXCA,

. U3y4eHHe (QYHKIMM Kak Ba)KHEWIIEro MaTeMaTH4ecKOro OObeKTa CpeicTBaMH
MaTEeMaTHYECKOTO aHaJIN3a;
. MHTEJUIEKTYaJbHOE Ppa3BUTHE YYalIUXCs, (OPMHUPOBAHUE KAueCTB MBIIUICHNUS,

XaPaKTCPHBIX IJIA MaTeMaTHYEeCKOM ACATCIIBHOCTH.



3. Mecrto mucuunmiannsl B crpykrype OIIOII 6akanaBpuara.

JlaHHBIIA KypC OTHOCHTCS K 00s3aTelnbHON YacTH Y4eOHOro IulaHAa TOATOTOBKU

OakanaBpoB 1o HanpasieHuro 04.03.01 Xumus, umeet naaekc B yueoHom mrane b1.0.05.

HJ’IH HU3YUYCHUA JUCHUIIINHBI

He0OXOIUMBI

3HAHUS,

YMCHHUA MW KOMIICTCHIHWH,

MOJTy4YeHHBIC OOYYAIONIMMUCS B paMKax IIKOJBHOH IPOrpaMMBI: OCHOBHEIE OIpEciICHUs,
(bopMyIIbl U TEOPEMBI; IPOCTEHIIINE YPAaBHEHUS U DJIEMEHTapHbIE 33/1a4H.

Jlannas

JUCHUIIIIMHA

UMECT

JIOTHYECKYIO

u

COACPKATCIIbHO-METOAUUYCCKYIO

B3aUMOCBS3b C MOCIEAYIOUMMH JUCHMIUIMHAMU U NPAaKTUKU Y4eOHOro IUIaHa, JUIsl KOTOPBIX
OCBOCHHE JAHHOW JUCUUILUIMHBI HEOOXOIMMO KaK MPEIIECTBYIOUIee, a UMEHHO:
Oprannyeckast Xumus
BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS
XuMmuyeckas 3K0J0rus
[IpakTKa 1O TOJXYYEHHUIO MPO(PECCHOHANBHBIX YMEHHH M OIBITa MPOQecCHOHATHHON
nesTenbHoCTH (B T. 4. [lenarornyeckas npakTuka).

[lpu ocBoeHWM [aHHOW UCLUILIMHBI OOYYArOIIUICS CMOXET MHpPOJEMOHCTPUPOBAThH
(uacTuuHo) cienyromume 06o0meHHbie TpynoBbie Gynkuuu (OTD) u Tpynoseie pyHkuuu (TD):

Kox n HaumeHnoBanue O06o00mennas TpynoBasi pyHKuus TpynoBas pynknus (TD)
npogdeccuoHaILHOr0 (OT®)
CTaHJapTAa

ObJ1acth npodeccuonaabHoi AeaTeabHocTH: 01 OOpa3zoBanue U HayKa
Tun 3axpa4 npoeccHoOHAILHOI 1eATEJIbHOCTH: MeJArornyecKuil

01.001 ITemaror Kon Haumenosanune OTO Ypos Haumenosanue TD Kon
(memaroruueckas €Hb
JESITEIbHOCTH B cepe KBaJ
JIOIIKOJIBHOTO, npux
HAYaIbHOTO OOIIIETO, aIu
OCHOBHOTI'O OOIIIETO, A Ilemarornueckas 6 OO01ernegarorndaeckas A/01.
CpeIHero o0miero NEeATEIbHOCTb MO ¢bynkus. OOyuenue 6
o0Opa3oBaHUs MIPOEKTUPOBAHUIO U
(BocTIMITATEIIb, peanu3aiu
YUUTEIh). 00pa3oBaTEeNLHOTO BocruratensHast A/02.
HaumeHnoBanue Buaa mporecca B JESITeTHHOCTD 6
podhecCHOHATLHOM 00pa3oBaTeIbHBIX
NESITEIbHOCTH OpraHu3aIHsIxX
JlomKoIbpHOE JIOMIKOJIBHOTO, PasBuBaromas AJ/03.
o0Opa3oBaHue HAYaIbHOTO O0IIETo, JIEATENLHOCTD 6
HauvanrHoe 0Omee OCHOBHOI'O 00IIIETO,
oOpa3oBaHue CpeIHETOo O0IIEero
OcHoBHoe o011ee o0Opa3oBaHUs
oOpa3oBaHue B Ilemarornueckas 6 Ilemarornueckas B/03.
Cpennee obmiee NEeSATEILHOCTh 10 JIESITSIIBHOCT TI0 6
oOpa3oBaHme MPOSKTUPOBAHUIO U peau3aIu mporpaMmm
pealin3ani OCHOBHBIX OCHOBHOTO M CPEIHETO
00111e00pa30BaTENbHBIX o0riero ooOpa3oBaHus
MIPOrpaMM
01.003 A | IIpenonaBanue mo 6 Opranuzanus AJ01.
[TpodeccnonanbHBIH JIOTIOJTHUTEITHHBIM AeATEJIbHOCTH 6
CTaHAapT «Ilegaror 00111e00pa3oBaTeIbHBIM yyaumxcs,
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JIOTIOJTHUTEIBHOTO porpaMMam HANPaBJEHHOI HA
oOpa3oBaHusl JeTel u OCBOEHHE
B3POCIBIX». AOTOJHUTEIbHOI
HaumenoBanue Buzaa 0011eo00pa3oBaTeIbHOM
npodeccuoHaIbLHON IPOrpaMMbl
NEATEILHOCTH: 6 Ilegarornueckui A/04.
[Tegarornyeckas KOHTPOJIb U OLIEHKa 6
JESITeNIbHOCTD B OCBOCHHS
JIOTIOTHUTEITHHOM JTOTIOTHUTEIILHOM
oOpa3oBaHuu Jeredl u 0011e00pa3oBaTeNbHOM
B3pOCIBIX MIPOrpPaMMBbI
26 Xumnuyeckoe, XUMHKO-TEXHOJIOTHYeCKOe IPOU3BOICTBO
Tun 3aga4 npogeccHoHATbHOI 1eATETbHOCTH: TEXHOJIOTHYECKH i
26.006 A | JJaboparopHo - 6 AHanu3 chIpbA, AJ02.
[IpodeccronanbHblit AHAJIMTUYECKOE MaTepualioB Ha 6
CTaHaapT COIIPOBOXICHUE COOTBETCTBHE
«Crenuanuct 1o pa3paboTKu CTaHJapTaM U
pa3paboTke HAaHOCTPYKTYPHUPOBAHHBI TEXHUYECKUM YCIIOBHSIM,
HaHOCTPYKTYPHUPOBAaHH X KOMITO3UIIMOHHBIX HCIIOJIb3YEMBIM B
BIX KOMIIO3UIIHOHHBIX MaTepuaioB MIPOU3BOJICTBE, U
MaTepUajIoBy. o0OpaboTka
HaumenoBanue Buaa AKCIIEPUMEHTATIbHBIX
npogeccuoHaTBLHON pe3yJIbTaTOB
JESITEIbHOCTH B | Hayuno-texHuueckas 6 CocraBnenue B/06.
[Tpon3BOICTBO HOBBIX pa3paboTka u AHAJTMTUYECKHX 0030pOB, 6
HAHOCTPYKTYPHPOBAHH METOIMYECKOE HAyYHBIX OTYETOB,
BIX KOMIIO3UIIHOHHBIX COIIPOBOKICHUE B myOJIMKaIuUs pe3yIbTaToB
MaTepuasoB o0yacTu co3gaHus UCCIIeTOBaHHMA
HAaHOCTPYKTYPHPOBAHHBI
X KOMITO3UIIMOHHBIX
MaTEepHAJIOB
40 CxBo3Hble BUIbI NPOGecCHOHATbHOM eI TeILHOCTH
Tun 3aga4 npodeccHoHANBHOI AeITETLHOCTH: HAYYHO-HCCIIe10BATEILCKHIT
40.011 A | [IpoBenenue HayqHO- 5 OcymiecTBieHne A/01.
[IpodeccronanbHbIi WCCIIEIOBATENLCKUX U NpOBeIECHUs paboT 1o 5
CTaHAapT OTIBITHO- 00paboTKe U aHAIHU3Y
«Crienuanucr 1mo KOHCTPYKTOPCKUX HAyYHO-TEXHHYECKOH
Hay4HO- pa3paboTok mo uH(pOpMaIIUU U
HCCIIEIOBATEIbCKIM U OTIEIBFHBIM pa3/iesiaM pe3yJIbTaToB
OTIBITHO- TEMBI WCCJICTOBAHHM
KOHCTPYKTOPCKUM OcymiecTBieHne A/02.
pa3paboTkam». BBITIOJIHEHUS 5
AKCTIEPUMEHTOB H
HaumenoBanwue Buia odopmIIeHUs
npodeccuoHanbHOM pe3yNIbTaToOB
NeSITeIbHOCTH: UCCIIETIOBaHUI U
[IpoBenenune HaydHO- pa3paboTok

HCCIIEIOBATEILCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK
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4. TpeOoBaHUs K pe3yJibTATaAM OCBOEHHSI TUCIHUIIHHBI.

Pesynsratel ocBoenust OITOIT BO 04.03.01 Xumwus omnpeaenstorcss mpruoOpeTaeMbIMU
BBIMTYCKHAKOM KOMITETCHITUSIMH, T.€. €0 CIIOCOOHOCTHIO MPUMEHSITh 3HAHHS, YMCHHS U JINYHBIC
Ka4yecTBa B COOTBETCTBHH C 3a/1a4aMu NMPO(HEeCCHOHATILHOMN JIeTeIbHOCTH.

B pesynbrare ocBoenus mannoii OITOII GakanaBpuata, B cootBerctBur ¢ ®I'OC BO 1o
HanpapiieHuo moArotoBku 04.03.01 Xumwus, a Taxke BhIICyKa3aHHBIMU MPOQECCHOHATEHBIMU
CTaH/JapTaMU, BBIMTYCKHUK JOJDKEH MPUOOPECTH CIEAYIOIUME KOMIETEHIIUU: YHUBEpCAIbHBIC,
obmenpodeccuoHabHbIC U TPO(ECCHOHATIbHBIC.

YHI/IBepcaJIBHLIe KOMIICTCHIIMA BBINTYCKHUKOB

Koa n
HauMeHOBaHHE
YHHBEPCAJIbHO
M KOMIIeTeHI N

(YK)

YK-1.

Crnocoben
OCYIIECTBIISATh
TIOUCK,
KPUTHYECKUH
aHaJN3 U CUHTE3
uHpopMaLuy,
MIPUMCHSIT
CUCTEMHBIN
TTO/IXOT
peuieHus
MOCTaBJIEHHBIX
3a1a4y

Koa un
HAaHMEHOBaHHe
HHIMKATOpPa
AOCTH/KEHH S
YHHBEpCAJbHOMI
KOMIIETCHIIUH

VK-1.1.
AHanusupyer
3aJauy, BBIICIISS
ee 0a30oBbIE
COCTAaBJIAIOIIHNE;
YK-1.2.
Onpepenser,
UHTEPIPETHPYET
U paHXKUPYET

JUTst “HQOPMAIIHUIO,

TpeOyemyto Juis
peteHus
ITOCTaBIICHHOMN
3a/1a4u;

YK-1.3.
OcymiecTBisieT
MTOUCK
uHpopmanuu st
perieHus
MOCTaBJICHHOMN
3a/1a4u Mo
Pa3TUYHBIM
TUIIaM 3aIIPOCOB;
YK-1.4. Ilpu
o0OpaboTke
uH(popMalun
oTnu4aeT (akThl
OT MHEHHIA,
UHTEpIIpEeTalui,
OLICHOK,
dopmupyet
cOOCTBEHHBIE

Pe3yJ'leaTI)I OCBOCHHUA KOMIIETCHIIMHU

3HaTh

METO/IbI
KPUTHYECKOTO
aHalIu3a U OLICHKH
COBPEMEHHBIX
Hay4HbIX
JOCTHKCHHIA,
METO/IbI
KPUTHYECKOTO

aHajin3a, OCHOBHBLIC

MMPUHIHUIIBI
KPpHUTHYECKOT'O
aHaJIn3a

YMmernb

HOJIy4aTh HOBbIE
3HAHUS Ha OCHOBE
aHalu3a, CUHTe3a U
Ip.; cCOOUpaTh
JJaHHBIE 110
CIIO’KHBIM HaYYHBIM
npoOiemawm,
OTHOCSIITIMCS K
npodeccuoHambHOM
o0Onactu;
OCYILIECTBIIATH IOUCK
nHpopmanuu u
pELICHUI Ha OCHOBE
JIeNCTBHH,
HKCHEPUMEHTA U
OTIbITa

Biaanern

UCCIIEIOBAaHUEM
pOOJIEMBI
npodeccuoHanbHOM
JESATEITLHOCTH C
MPUMEHEHHUEM
aHaJIM3a; CUHTE3a U
JIPYTUX METOOB
MHTEJUIEKTyJIbHOMN
JeATEIbHOCTH;
BBISIBJICHHEM
HAyYHBIX MPOOIEM U
HCITIOJIb30BaHUEM
aJIeKBaTHBIX
METOJIOB JIJISl UX
pELIeHUS;
JIEMOHCTPUPOBAHUEM
OIICHOYHBIX
CY)XJI€HUU B
peueHuu
PpoOIEMHBIX
npodeccHoHATBHBIX
CUTYyalHil




MHEHHS U
CYyXJEeHUS,
apryMEHTUPYET
CBOH BBEIBOJBI U
TOYKY 3pEHUS, B
TOM YHCJIE C
MIPUMEHEHUEM
dunocodckoro
MMOHSATHHHOTO
arnmapara.
YK-15.
PaccmaTtpuBaet u
npeiaraet
BO3MOKHEIE
BapUAHTHI
penieHust
IMOCTaBJICHHOM
3aJIa4M, OLICHUBAs
HX JIOCTOMHCTBA U
HEJOCTaTKH

Oo0menpodgeccuoHaIbHbIE KOMIIETEHIIMN BBIIYCKHUKOB

OIIK-3
CrocobeHn
MIPUMEHSATD
pacyeTHo-
TEOpPETUYECKHUE
METOMBI JIJIS
W3yYCHUS
CBONCTB
BEIIECTB U
IPOLIECCOB C UX
YYaCTHEM C
HCIIOJIb30BaHUE
M COBPEMEHHOM
BBIUHMCIIMTEILHO
¥ TEXHUKU

OIIK-4
CrocobeH
TJTAHUPOBATH
paboThl
XUMHUYECKOU
HaIpaBJIECHHOCT
u,

OIIK-3.1.
[Tpumensier
TEOPETHYECKHUE 1
MOJIYIMITUPUYECK
1e MOJIeNH TIpH
pelIeHnu 3a1a4
XUMHYECKOU
HaIpaBJIE€HHOCTH
OIIK-3.2.
Hcnonp3yer
CTaHJapTHOE
MIpOrpaMMHOE
oOecrnieueHue npu
pelIeHnu 3a1a4
XUMHYECKON
HaIpaBJICHHOCTH

OIIK-4.1.
Ucnone3yet
0a30BbIC 3HAHUS B
obnactu
MaTeMaTUKU U
buzuku npu
TUTAHUPOBAHHUU

oOpabaTeIiBaTh U padboT
MHTEPIPETHPOBA XUMHUYECKON

Tb IOJyYEHHBIE
pe3yibTaThl ¢
HCIIOIb30BaHUE

HaIpaBJICHHOCTHU
OIIK-4.2.
O6pabatbiBaeT

TEOPETUUECKUE

u
MOJTYIMITUPUIECKU
€ MOJIEJIM U UX
NPUMEHEHHE TIPU
pelIeHnn 3aaa4
XUMHUYIECKOM
HaINpaBJIE€HHOCTH

0a30BbIC 3HAHUS B
obnactn
MaTeMaTHKU U
bu3uKK npu
TUTAHUPOBAHUU
PaboT XUMUYIECKOU
HaINpaBJICHHOCTH

HCIIOJIb30BaTh
CTaHJIapTHOE
MIPOTPAMMHOE
oOecrnieueHue npu
pelIeHuH 3a1a4
XUMHYECKOM
HAIPaBJICHHOCTH,
MIPHU TTOJITOTOBKE
HAaYYHBIX
MyOIUKaIi U
JIOKJIAJIOB

o0OpabaTsiBaTh
JTAHHBIE C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
Croco0oB
anmpoOKCUMAIIHK
YHCIICHHBIX
XapaKTePUCTHK

HaBBIKAMU
pa3paboTKu
CrielUaTN3UPOBAHH
BIX MIPOTPAMM JIJISI
pemeHust 3a1a4
npodecCuoHaIbHOMN
cepsl
NESATSIIbHOCTH

MEeTOIaMu
WHTEPIIPETAIIUN
Pe3YJIbTaTOB
XAMHYECKHX
HaOJTIOJICHUH C
HCTIOJIb30BaHUEM
(hU3MUECKUX 3aKOHOB
U MIPEAICTABICHUN




M JTaHHBIE C
TEOPETUYECKUX HCII0JIb30BaHUEM
3HaHUU U CTaHIapTHBIX
IIPAaKTUYECKUX  CIIOCOOOB
HaBbIKOB anmnpoKCUMaluu
peleHus YHCIIEHHBIX
MaTEMaTHUYECKU XapaKTEPUCTUK
x 1 pusznuecknx OIIK-4.3.
3a7a4 Hurtepnperupyer

pe3yibTaThl

XUMHUYECKHUX

HaAOJIFOIEHUH C

HCII0JIb30BaHUEM

(bU3UIECKUX

3aKOHOB U

MpeICTaBICHUI
OIIK-5 OIIK-5.1. OCHOBHBIE UCII0Ib30BATh HaBBbIKaMU paboThI ¢
Cnocobex Ucnonb3yer TEXHUYECKUE COBPEMEHHBIE KOMITBIOTEPOM Kak
UCIOJIb30BaTh  coBpeMeHHbIe | T- cpencraa KOMIIBIOTEPHbBIE CpEeACTBOM
CYLIECTBYIOIIME TEXHOJIOTUU IPU  KOMITBIOTEPHBIX TEXHOJIOTUH yIpaBICHUS
IporpaMMHble  cOOpe, aHallu3e, CUCTEM; OCHOBBI  (TEXHOJOIMHU uHpopmMarueit
IIPOYKTHI U o0paboTke u MH(OPMAIIMOHHO- 00pabOTKU AAHHBIX,
MHGOPMALIMOHH TPEJCTABIEHUH  KOMMYHUKAaTHBHBIX TEKCTOBOM,
bIe 0a3bl TaHHBIX HH(OpMAIHH TEXHOJIOTH; rpaduyecKoi,
IUIA PELICHUsT  XUMHUYECKOTO OCHOBHBIE YHCIIOBOM
3a1a4 npoduns TEHJICHIIUH nHpopmaiuy,
npodeccuonans OIIK-5.2. pa3BUTHSA CETEBbIE U
HOI1 Cobumonnaer COBPEMEHHBIX MyJbTUMEANA
JESATEIIBHOCTH C  HOPMBI MH(POPMAITMOHHBIX TEXHOJOTHH)
y4eTOM MH(OPMALIMOHHO TEXHOJIOTHH U
OCHOBHBIX 11 0€30MacHOCTH B OCHOBBI
TpeboBaHuUM npodeccuoHanbH HH(POPMALMOHHON
MH(POPMALIMOHH OH JIeATeNbHOCTH 0e30MacHOCTH;
oi [IPaBOBOE
6e30macHOCTH pEryIupoBaHuE B

MH(OPMaAITMOHHON
cpene

B PE3YIbTAaTC U3YUCHUA JUCHUIIIINHBI «Maremartuka CTYJCHT NOJIKCH:

3HATh.
- OCHOBBI
MEPCMCHHBIX ;

- OCHOBBI HHTETPAIIBHOTO UCUNCIIEHUS;
- OCHOBHBIE TIOHSATUS U METOAbl pelieHus: OObIKHOBEHHBIX IH(depeHrnanibHbIX

YpaBHEHUN;

- OCHOBHBIC ITOHATHUA TCOPHUU PAIOB

yMeThb:

T pepeHIMaIbHOIO  UCUYUCICHUsT (DYHKIMM OJHOM W MHOTHX

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




- NPOU3BOJUTH JCUCTBHUS HAJ MaTpULIAMH M pelaTh alreOpanyecKue CHUCTEMbI
ypaBHEHUM;

- BBITOJIHATH BBIYUCIICHUS TIPEAEIOB ()yHKIIHIA;

— muddepeHIPOBaTh K UHTETPUPOBATH;

- UCCIeIOBaTh (DYHKIIMH OJTHOTO U HECKOJIBKHX MEPEMEHHBIX Ha IKCTPEMYM;

— pematb 0OBIKHOBEHHBIE MU (hepeHInaIbHbIE YPaBHEHNUS;

— POBOJUTH aHAIN3 (DYHKIIHIA;

- BBINOJIHATH BBIYUCIICHUS TIPEAEIOB ()yHKIIHIA;

- T pepeHpoBaTh U HHTETPUPOBATH;

- uccie10BaTh (PYHKIMH OJHOTO U HECKOJIBKUX MEPEMEHHBIX;

- pewatb  qU(QepeHIraIbHble  YpaBHEHHs INPUMEHUTEIBHO K  peaJbHbIM
npoleccam;

- UCTIOJIb30BaTh AHAJTUTUYECKUE U YUCIIEHHBIE METO/IbI PEILICHHs aNreOpanyecKux u
OOBIKHOBEHHBIX (P PepeHInanbHbIX YPaBHEHUH;

- pelaTb OCHOBHbBIE 3314 TEOPUH PS/I0B;

- UCIOJIb30BaTh MaTeMaTHYECKUEe METO/bl B cOope nHpopmanuu, ee 0opadboTke U
IpEeJCTaBICHNUE B IPOTHO3HMPOBAHUH PE3YJIbTATOB U3y4aeMbIX IPOIECCOB.

BJIaIeTh HABLIKAMM:

- HCIOJb30BaHUSA MaTeMaTHYECKMX METOJOB K OCHOB  MaTeMaTHYECKOI'o
MOJICTTUPOBAHUS B IPAKTUYECKON JIEATEIBbHOCTH;

- JaJIbHEMIIETO UCTI0JIb30BAHUS HAKOIIJIEHHBIX 3HAHUM JIJISI PEIICHHS TOM WU UHOU
poOJIEeMBbI MPUKIIATHON MaTEMaTUKH,

- SCHOIO0, TOYHOIO, TPAaMOTHOTO M3JIOKEHUS CBOUMX MBbICIIEH B YCTHOU H
MUCbMEHHOW  PEYH, WCIOJIb30BAHUSA  PA3NMUYHBIX  SI3BIKOB ~ MaTeMaTHKH  (CIOBECHOTO,
CHMBOJIMYECKOTO, TpaduuecKkoro), CBOOOIHOTO IMEpexoja C OJHOTO S3bIKa Ha JPYrou s
WJUTFOCTPALIMK, UHTEPIIPETAlMU, apTyMEHTAIUU U 10Ka3aTeIbCTBA;

- MPOBECHUS  JTOKA3aTCIIbHBIX  PACCYXKIEHUW, apryMEHTAIlH, BBIABUKCHUS
THIOTE3 U UX 00OCHOBAHHS;

- MoWcKa, CHUCTEeMaTH3allMy, aHaiau3a M  Ki1accudukanuu  uHpOpManuu,
WCIIONIb30BAaHUsl  PA3HOOOPa3HBIX HWH(MOPMAIMOHHBIX HCTOYHHKOB, BKIIOYas YUeOHYI0O U
CIIPaBOYHYIO JIUTEPATYpy.

[Ipu npoBeneHny yuyeOHbIX 3aHATHI 00ecIIeYBaeTCs pa3BUTHE Y 00YJarOIIMXCsl HABBIKOB
KOMaHAHON pabOThl, MEKITUYHOCTHOW KOMMYHHKAITUH, IPUHSATHS PELICHUH, TUISPCKUX Ka4eCcTB
(BKJIOYAsl IPU HEOOXOJUMOCTH MPOBEACHNE MHTEPAKTUBHBIX JIEKIMM, TPYIMIOBBIX JAUCKYCCHIA,
pPOJNIEBBIX WTIp, TPEHUHTOB, AaHANU3 CUTyallud W WMHUTAIIMOHHBIX MOJENel, TMpernoaaBaHue
TUCIUTIINH (MOfynel) B (opMe KypcOB, COCTaBJIEHHBIX Ha OCHOBE pEe3yJbTAaTOB HAYYHBIX
WCCJICIOBAaHM, B TOM YHCJIE C YYE€TOM PErHOHAIbHBIX OCOOCHHOCTEH MpodeccruoHaIbHON
JIeATeTLHOCTH 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 TMHUS HA TTIOCKOCTH 4 2 | KoopauHaThl TOYKH Ha Mpsi- 6 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. '
2JIEMEHTAPHBIC 3aJIAUH.
2 [TpsimMast THHUS HA TUIOCKOCTH 4 2 | HopmanmsHOoe ~ ypaBHEHHE 6 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
IpsAMOM. YTON MEXIy ABYMsI HPSIMBIMH.
Ycnosue napauIeIbHOCTH "
HEePICHAUKYISPHOCTH MPSIMBIX.
3 VYpaBHEeHHEe Tyyka TpSMBIX. YpaBHEHHE | 2 2 Paccrostaue ot TOUYKH 110 6 MHUHH-0TIPOC [1], [5]. [2], [3].
IpsAMOM, NPOXOIAILIEH 4Yepe3 IBE TOYKH. IPSAMON. [4],
YpaBHEHHE PSMON B OTPE3KaxX. 0 3
KpuBbie BTOpOro mopsiaka
OKpYXHOCTH
4 KpuBsbie BTOpOro mopsijika 2 2 CamocrosTenbHas pabora 6 [TpoBepka 0 3 [1]1, [5]. [2], 3],
Ommunc. ['mnep6ona, [Mapabomna. no | riase paboThI [4],
5 BekTopsl Ha TIIOCKOCTH U B IPOCTpaHcTBe. | 4 2 | Ilpoekiuss  BekTopa  Ha 6 MUHHU-OIIPOC 3 [1], [51. [2], [3],
BekTopbl Ha MJIOCKOCTH U B MPOCTPAHCTBE. 3aJ[aHHOE HaNPaBJICHHE [4],
JlnuHa W HampaBiieHue BekTopa. IIpoekius 0
BEKTOpa Ha OCh. PasjokeHHe BEKTOpa IO
Oasucy.
6 BekTopbl Ha MJIOCKOCTH U B MPOCTpaHCTBe. | 4 2 | BekTopHOoe W CMelIaHHOE 6 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

Martpuua. Panr matpursl.

8 CHuCTeMbI TMHEWHBIX alireOpandecKux 2 | Cucremsl JTMHEHHBIX ITpoBepka Ha 2 [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 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 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 3
OeCKOHEYHO Majble BeNWYuHbL. OCHOBHBIC BBIYKCJICHUIO MPE/ICIIOB
TEOpEMBI O MpeJenax..

12 Teopus npenenos 1 Teopema 0 BIIO)KEHHBIX MHUHH-0TIPOC [1], [5]. [2], [3].
IlepBbIii 3aMeuaTenbHBI Ipenen Bropoi orpe3kax. [lonstre 00 [4],
3aMevaTeNbHblid  Tpeaen. HenpepeIBHOCTH ACUMIITOTHYECKUX 3
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 (DYHKIIUHU. 3aHATHAX 3
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 (byHKIUH,
3aBUCUMOCTh MEXIY HENpPEPbIBHOCTBIO U 3aJJaHHbIX HESIBHO,

QG pepeHIPYEeMOCThIO (PYHKIINH. apaMeTPUIECKH.

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

OcHoBHBIEe TpaBuia AupdepeHInpoBaHUsL. TPUTOHOMETPUUYECKUX
[Ipow3BogHass  HESIBHOH, OOpaTHOW W byHKIHA.
CJIOKHOM (DYHKITHIA.

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

[TpaBuino Jlonurans.

17 [Tpusnoxenust npou3BOIHON 1 UccnenoBanne GyHkuuu u MHHHU-OTIPOC
VYciioBue NOCTOSHCTBA, BO3PAaCTaHUA M NoCTpOoeHue rpaduka.
yObIBaHUS QYHKIMH. 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],
¢yuknun. Toukm nepernba. ACUMOTOTHI [IpubnuxenHoe  pelieHue IIPaKTHY.
kpuBoi. IlonHoe wuccienoBanue (QyHKIMH. YPaBHEHUH. I'paduku 3aHATHAX
Huddepenunan GyHKIUH. pa3pbIBHBIX (PYHKLINH.

19 Nuddepernnan 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 MOPSIJIKOB. PUOINKEHHBIM
HeonpenenenHuslii nuHTErpa: BBIUUCIICHUSIM.

[TepBooOpaznas GyHKIHSA.
Heonpenenenuslii  uHTErpasn. CBoiicTBa.




WHTerpassl  OCHOBHBIX  3JIEMEHTaPHBIX
G YHKIHH. .
PYBEXHAS PABOTA 0 25
nroro 54 | 36 %0 0 50
CriocoObI HHTETPUPOBAHUSL. CrieraabHbIe IPHUEMBI 2 [1], [5]. [2], [3].
4 2 | BBIYMCIICHHS 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 QYHKIHI
HuTerpupoBanue HEKOTOPBIX Hexotopsie 2 3 [1], [51. [2], [3],
TPUTOHOMETPUYECKUX (DYHKITHIT BCIIOMOTaTeIIbHbBIC [4],
4 4 ¢dopmynbl. UHTErpanbl He
BBIPAXKAIOIITHECS
3JIEMEHTAPHO.
3amaya O IUIOMIAAXW  KPHUBOJMHEHHOMU CrieraabHbIe IPUEMBbI 4 3 [1], [51. [2], [3],
tpanenuu. OmnpeencHne ONMpeaeIeHHOro | 2 2 | BBIYKMCJICHHUS HEKOTOPBIX [4],
MHTErpasa. I'eoMeTpu4ecKnii CMBICI VHTETPAJIOB
Bhrunciienne  ompeiescHHOTO HMHTErpaa. [TpubnmxenHoe 4 3 [1], [51. [2], [3],
®opmyna HeroTona-JleitOnuma. Cpoiicta | 2 2 | BbIUUCIIEHUE OIpPEeICHHBIX 0 [4],
OIpEe/ICIIEHHOT0 HHTErpaa. WHTErPAJIOB.
3aMeHa  IEepPEMEHHOI u  dopmyna Dopmyna  HpHGNHKEHHOrO 4 3 [1], [5]. [2]. [3].
UHTETPUPOBAHUS o 9acTsIM B| 4 4 0 [4],
BhIuKciIeHus YeObliiena.
OIpe/IeICHHOM HHTETpaJIe.
HecobGcTBeHHEBIE HHTETPAJIBI c HecoGCTBeHHBIE HETErpahi 4 3 [1], [5]. [2], [3].
OECKOHEUYHBIMU npeneIamMu [4],
4 4 MeToj HeolpeIeICHHBIX 00
UHTErPUPOBAHMSL. HecobcTBennsie
. K03 (HULIIEHTOB.
UHTETPasIbl OT HEOTPAaHUIECHHBIX (DYHKITHIA.
I'eomeTpuueckue TPUIOKEHHUS Berunciienue paboThI ¢ 4 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],
muddepeHaIbHple  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 MOCTOSTHHBIMH .ypaBHEHUsI 2-T0 MOPsIKa C
KodduImeHTam. .. MIOCTOSIHHBIMU
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 HeoOxoauMblii MpU3HAK CXOAMMOCTH Psa. [MpumeHeHue psIOB B 3 [1]1, [5]. [2], [3].

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

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

Psnawr Teitnopa.

[4],




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

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

hyHKIIHH.

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

19 KommuiekcHele uucnma.  ApudmMerndyeckue 4 ) 2 ’ [1], [5]. [2]. [3].
oTiepaIyy HaJl KOMIUICKCHBIMU YHCIaMH. [4],
PYBEXXHASI PABOTA o5

HUTOTO 79 | 54 54 50




6. O6pa3oBaTe/bHbIE TEXHOJIOTHH

TpaguuuoHHbIE JIEKIMH W TPAKTHYeCKHe (CeMUHApCKHe) 3aHATHA B (opme C
HCIIOJIb30BaHNUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHI.

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

OuJiaiin-ceMMHAP — Pa3HOBUIHOCTHh BeO-KOH(EPEHIIUU, MPOBEACHUE OHJIANH-BCTPEY WIIH
npe3eHTanuii uepe3 MHTEepHET B pekuMe peanbHoro BpeMeHu. Kakplii 13 y4acTHUKOB HaXOAUTCS
y CBOET0 KOMIIbIOTEpa (CpEACTBa CBSI3U), a CBSA3b MEXKAY HUMHU MOJACpKUBaeTcs uepe3 Murepuer
MOCPEACTBOM 3arpy»aeMoro MpUIOKEHHUs, YCTAHOBJIEHHOTO Ha KOMIBIOTEPE KaXKJIOTO y4acTHHKA
(Zoom, Meet, Skype u ap.)

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

TexHoyiorusl 3JEKTPOHHOIO OOy4YeHHUs! (peaju3yeTcss IMpU TOMOIIU DBJIECKTPOHHOM
oOpazoBatensHoil cpensl COI'Y mpu wucnonb3oBanuu pecypcoB OBC, mnpu mpoBeneHUn
ABTOMATU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.).

IIpumeuanus

— Bce Bubl yueOHOM pabOThl MOTYT MMPOBOJAUTHCS AUCTAHIIMOHHO Ha OCHOBAaHUU JIOKAIBHBIX
HOPMAaTUBHBIX aKTOB.

— B memax peanmuzanuu  WHIUBUIYAIBHOTO TMOJIX0Ja K OOYYEHHUIO CTYICHTOB,
OCYIIECTBIISIIOIMX  y4eOHBIH TMpolecc MO HMHAWBUAYaJbHOW  TPAaeKTOpUM B  paMKax
WHJUBUIyaJIbHOTO paboyero IiaHa, u3yu4eHrue JTaHHOW JUCIUTUTMHBI MOXKET OCYIIECTBISITHCS Yepes
WHAUBUAyallbHbIE KOHCYJbTAllMU TPENoAaBaTessi OYHO, B Yachl KOHCYNbTALMMA, IO AIEKTPOHHON
moyre, a TaKke ¢ ucrnonb3oBanuem Webex, rmiatdopmel aucraHimonHoro obydenus Moodle,
JTUYHBIN KabuHeT cTyneHTa Ha caiite COI'Y, npyrux snementoB JUOC COI'Y.

7. YueOHO-MeTOAMYECKOe 00ecTiedeHne CaMoCTOSITeTbHOM padoThI

CaMocTtosTenbHass pabota oOy4aronuxcs SBISETCS OJHUM W3 BUAOB yUEOHBIX 3aHSATHIA.
CamocrosiTenpHas paboTa MPOBOIUTCS C LETBIO:

— CHUCTeMAaTH3allMHi W 3aKPEIUICHUs MOMYyYEHHBIX TEOPETUYECKUX 3HAHUU M MPAKTUYECKUX
yMEHUN 00yJaronuxcsi CTy/IEHTOB;

— yrayOJNIeHHs U pacliupeHus TEOPETUIECKUX 3HAHUM;

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

- (QopMupoBaHUS CaMOCTOSITEIBHOCTA MBIIIIEHUS, CIMOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— Pa3BUTHS UCCIIEIOBATEILCKUX YMEHUH.

CaMocTtosiTenpHast padoTa 00ydaromuXCsl OCYIIECTBISETCS Ha MPOTSHKEHUU U3YYEHUs Bcel
JTUCIUATIIIMHBI B COOTBETCTBUM C YTBEPKJIECHHON B y4eOHOM IUTaHE TPYAOEMKOCTBHIO (JJIT OYHOM
¢dopmbl 00ydeHus: 58 4acoB) U COCTOUT U3:

- paboOTHI CTYIEHTOB C JEKIIMOHHBIMHA MaTepuajiaMH, TIOMCKa M aHaJIn3a JIMTePaTypbl U
AIIEKTPOHHBIX HCTOUHUKOB MH(GOPMAIIUH TI0 3aJaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHAM JIJ1s1 camocTosaTenbHON paboTel B DUOC COT'Y;

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

- IOATOTOBKH K 3K3aMeHY.



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

[To xax ol U3 TeM JUIsl CAaMOCTOSITETLHOTO U3YUSHUsI, IPUBEACHHBIX B padoveil mporpamme,
CTYAEHTaM cJelyeT CHayaja IPOYUTaThb PEKOMEHOBAHHYIO JIUTEpaTypy M IpH HEOOXOAMMOCTHU
COCTaBUTh KPAaTKH KOHCIIEKT OCHOBHBIX IIOJIOKEHHH, TEPMHHOB, CBEACHUH, TpeOyIOIMX
3aIIOMUHAaHMS U ABJIIOIIMXCSI OCHOBOIIOJIAralOIMMHU B 9TOU TEME.

[Ipy moAroToBKE 3aJaHWl 1O CAMOCTOSTEIbHONH paboTe CTyneHTaM HeoOX0IUMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIMHA, PEKOMEHyEMYIO JINTEPATypy.

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

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

8. OuneHouHbIe cpeacTBa I TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH, Py0e:KHOH aTTecTalMu 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;monaas MHOrOYrOJIbHUKA.

5. [Tpsimas Ha TIIOCKOCTH (TIOBTOPEHUE).

6. VYpaBHeHME NPSAMOM ¢ YTIOBBIM KO3(PPHUIIUEHTOM.

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 NMPSMBIX.

12. VYcnoBue nepneHIUKYISIPHOCTH TPSIMBIX.

13. dopmyna yria Mexay NpsMbIMU.

14.  VYpaBHeHUE OKPYKHOCTH.

15.  KaHoHu4eckoe ypaBHEHHE JLIUIICA

16.  HccnemoBanue GOpMBI AJUTUTICA.

17.  KanoHuyeckoe ypaBHEHHUE rHIEepOOIIbI.

18.  HccnenoBanue GopMbl TUTIEPOOITHI.

19.  KanoHuveckoe ypaBHEHHE MapadOJIbI.

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.  Bepluucnienue onpeaeanTeNs 3aHyJIEHUEM JIEMEHTOB CTPOKH (CTONOIA).
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.  OOparHas MaTpHIla, CIOCOOBI €€ BHIYHCIICHUSI.

33.  Pemenne CJIAY metonmom Kpamepa.

34. Pemenne CJIAY wMerogom ['aycca. Pemienue wMaTpuuHbIX —ypaBHEHUH (C
HaxoXkJaeHueM oOpaTtHoi Matpullsl). [loHaTre npenena nocnea0BaTeIbHOCTH.

35.  CaoiicTBa mpezena Mociae10BaTeIIbHOCTH.

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

38.  OGnacte onpeneneHust, 00JacTh 3HAUCHUH (PYHKITHH.

39.  Ilpocreiimue GyHKIIHOHATHHBIC 3aBUCUMOCTH.

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.  PackpblTHEe HEKOTOPHIX BUJOB HEOIPEAECIECHHOCTEH.

47.  IlepBblii 3aMeYaTEIbHBINA MIPEIE.

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

49.  TlonsTHe HENPEPHIBHOCTU (HYHKIINH.

50.  Knaccuduxamus pa3psiBoB pyHKIUU.

51.  T'opusoHTanbHasI, BEPTUKAIbHAS M HAKIIOHHAS ACHMITOTHI.

52. [TonsiTHE TPOU3BOTHOM.

53. ®u3N4EeCKU U TEOMETPUIECKUI CMBICII ITIPOU3BOIHOM.

54.  OcnoBHble npaBuia quddepeHpoBaHus (YMHOKEHUE HA YUCIIO, CYMMBI).
55.  OcnoBHbIe paBuiIa AuQGepeHIMPOBaHNUS (IPOU3BEICHHUS, YaCTHOTO).
56. Tabnuia mpon3BOAHbIX.

57.  IlpomsBoanas cnoxxHoM pyHKuuuU. [IpaBuio nemnouku.

58.  IIpom3BonHBIE BBICHIETO MOPSAKA, UX BHIUMCIEHHE.

59.  IIpaBuno Jlonurass.

60.  MOHOTOHHOCTb U SKCTPEMYM (PYHKIMU: TOCTATOYHBIE YCIOBHSL.

61. BemykiocTs u neperu6 rpaduka GyHKIMHA: JOCTATOUYHBIC YCIOBHSI.
62.  HccnenoBaHue QyHKIMH U IOCTPOEHUE rpaduka.

63.  Jluddepenuan nepBoro mopsaka, CBOMCTBA.
64. JluddepeHunansl BHICIIEr0 MOPSIKA.

65.  TloHsaTne mepBOOOpa3HON U HEOMPEACICHHOTO HHTErpaa.

66.  CBolicTBa HEOIPEIEIIEHHOI0 HHTErpaa.

67.  Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

68.  BpluucieHue HHTETPaIoOB C MOMOIIbIO CBOMCTB U TaOIHIIBI.

69. IlpuBeneHue WHTErpaja K caMmoMy ceoe.

70. Bbluuciienue HMHTErpajioB METOAOM 3aMEHbl IMEPEMEHHOW U 3aHECeHMs TI0J
nuddepeHmman.

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

72.  Metoa UHTETPUPOBAHUS 110 YACTSIM.

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

74.  lloHaTue ompeneNeHHOr0 HHTErpaja M ero cBoiicTBa. ['eoMeTpuueckuil CMBbICI
OTIpeIeIEHHOT0 HTErpaa.

75.  ®opmyna Herotona-Jleit6Huma.

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

77.  T'eomerpuueckue U GU3NUYECKHUE MPUITIOKEHUS ONPENEICHHOIO HHTErpaa.

78.  MexaHUYECKHI CMBICT OMPEEICHHOTO 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 IOCTOSHHBIMU KO3 uimenTa
84.  Tlousarue ®MII.

85. YacTHbIe TPOU3BOIHBIC.

86.  Ilonsarue momHoro auddepernnana GyHKIUH.

IIpumepHBIe BONPOCHI 110 TEOPHH AJIs1 PyOeKHBIX KOHTPOJIbHBIX padoT

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

[Ipsimast Ha IIOCKOCTH (TIOBTOPEHUE).

YpaBHeHHe MPsAMOii ¢ yriioBbIM Koddduirentom. OOmiee ypaBHEHHE MTPSIMOM.
VYpaBHEeHHUI NPAMOM, IPOXOIAIIEH Yepe3 TOUKY B 3aIaHHOM HaIlpaBJICHUU.
VYpaBHeHUIl IPAMOM, IPOXOIALLIEH Yepe3 IBE TOUKH.

PaccrosiHre oT TOUKH /10 IPSMOIA.

YcnoBue napamieaIbHOCTH U NEPIESAUKYISIPHOCTH IPSIMBbIX.

Yros Mexay MpsSMBIMHU.

VYpaBHEHUE OKPYKHOCTH.

Kanonuueckoe ypaBHeHUE 3JUIMIICA

HccnenoBanue Gpopmbl AuICa.

Kanonuueckoe ypaBHeHuE runepOoJibl.

Kanonuueckoe ypaBHeHHE MapaboIIbl.

Omnpenenurenu 2-ro ¥ 3-ro MOPSIIKOB.

CaolicTBa ¥ paBUjIa BIYUCIEHUS ONPEACIUTENEH 2-T0 U 3-T0 MOPSAIKOB.
MuHopsI U anredpanyeckue T0NOTHEHHS.

Brruncnenue onpenenurens pa3ioxkeHUEM 0 dJIEMEHTaM psiza.

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

OOparHas MaTpHIa, ClIOCOOBI €€ BHIUNCIICHUS.

Pemenue CJIAY meromom Kpamepa.

Pemenne CJIAY meronom ["aycca.

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

[TonsiTue HeABHOM, OOPAaTHOM U CIIOKHOW (PYHKITUH.

[Ipenen uncnoBoil MociIe10BaTENIBHOCTH.

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

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

3aBUCUMOCTD MEX]ly HETIPEPHIBHOCTHIO U TU(HEepeHIIMPYEMOCTHIO QD YHKIUH.
Hexotopsie Teopemsl uddepeHInaTbHOr0 HCUUCICHHS.

[TepBoobpaznas pynkuusa. Heonpenenenusiit unterpan. CBoicTBa.

CriocoObl UHTETPUPOBAHUSI.

Ompenenennpiii uHTerpan. dopmyna HeroroHa-JIeiiOHuma. CBOWCTBA OMpPEIEIIEHHOTO
MHTETpaa.

HecoOcTBeHHbIE HHTETpAIbI. |

@OyHKIMH JBYX NepeMeHHbIX. OCHOBHBIE MOHATHUS. YacTHbBIE TPOU3BOIHBIE.
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. VYpaBHeHue nuHUU. HeKOTOpbIE 2JIEeMEHTApHBIE 3a1a4H.

3. VYrioBo# K03 PUITMEHT MPSIMOI.

4. YpaBHeHUE MPSIMOH € yIIIOBBIM K03 punimeHTOM

5. OO0miee ypaBHEHHE MPSMOH.

6. Yron Mexay AByMS IPSMBIMHU.

7. YcioBue napamieabHOCTH U MEPHEHAUKYISIPHOCTH MPSMBIX.

8. YpaBHEHHE NPAMOU, IPOXOASIIEH Yepe3 JaHHYIO TOYKY B JaHHOM HaIpPaBJICHUM.
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. Pa3inoxenne BeKTopa mo 6a3ucy.
17.  CkanspHoe mpou3BeJeHHE 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 TTEPEMEHHBIMH.

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 yncinoBoil MOCIEAOBATEILHOCTH.

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

beckoneuHo Gosblie BETUYUHBI.

OCHOBHBIE TEOPEMBI O IIPEAEIIAX.

0. [lBa 3aMedarenbHBIX Ipeaena.

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

13. Beruucienue npeneinoB. PackpeiTre HeompeaeIeHHOCTEH.

14. 3apgaum, npUBOAAIIME K MOHATHIO IPOU3BOAHON. OnpeesieHne Iponu3BOJHOM.
15. 3aBHUCHMOCTb MEXKIY HEMPEPHIBHOCTHIO U T PepeHIIUPYyeMOCThIO (D YHKITUH.
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 (DYHKIIHU.

20. Hexotopsie Teopembl nuddepeHIInaTbHOTO HCUUCICHHUS.

21.  IIpaBuno Jlonurans.

22. YcioBue IMOCTOSIHCTBA, BO3pacTaHUs U yObIBaHUS (PYHKITUH.

23. DOkcrpemyMm pynkuuu. Hanbosnpiee n HauMeHbIee 3Ha4eHUs () YHKIIUU.

24. BeImykJI0CTh ¥ BOTHYTOCTH Ipaduka Gynkmuu. Touku neperuda.

25.  ACUMITOTHI KPUBOM.

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

BOITPOCHI MEPBOM PYBEXHOM KOHTPOJIbHOM PABOTHI
2 cemecTp

[TepBoobpaznas ¢pynkuus. Heonpenenennsiit unterpan. CBoicTBa.

WHTerpasibl OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.

CnocoObl UHTETPUPOBAHHUS.

WHTerpupoBanme panroHaIbHBIX areOpandeckux GyHKINH.

HuTerpupoBanue HEKOTOPBIX TPUTOHOMETPUYECKHUX (YHKITUI

3anaya o MUIOIIAAU KPUBOJIMHEWHOHN Tpameuuu. OrnpenencHue onpeaeseHHOro HHTerpaa.
['eomeTpuyecKuii CMBICII.

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

8. CBoiicTBa onpeeIeHHOTO HHTErpaa.

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

11. Beruucnenvue 00beMOB TeJla BpaIICHHUS.

12. JInuHa ayru KpUBOM.

ouhkwdE

BOITPOCHI BTOPOM PYBEXHOM KOHTPOJbHOM PABOTBHI
2 cemecTp

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

2. JluneiiHble OomHOpOIHBIE AH(QepeHInaTbHbIe YpaBHEHUSI 2-TO TOPSIKA C MOCTOSHHBIMH
KO3 pHULIHEHTaAMHU.

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

4. Yucnossie psaabl. OCHOBHBIC TOHATHA. CXOAMMOCTD psIa.

5. Hexkotopsle cBOicTBA YHUCIIOBBIX PAIOB.

6. HeoOxoanMeIii mpu3HAK CXOAUMOCTH psifa. | apMOHHYECKHHA Pl

7. JlocTaTouHble NPU3HAKUA CXOJUMOCTH PAOB C IMOJIOKUTEILHBIMU YJICHAMHU.

8. 3HakodepemyronIuecs 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. HaubGonpIiee 1 HauMeHbIIIee 3HAYCHUS (PYHKIIHH.

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 aHATH3A H.A.IxxycoeBa

Ceepo-OceruHckuii rocynapcTBeHHbIN yHuBepcuTeT nMenu 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 anreOpsl U aHATN3a H.A.lxycoeBa

BWJIETBI K OK3AMEHY 2 cemectp



CeBepo-Ocerunckuii rocyaapcTBeHHbI yHuBepcuteT umenu K.JI. Xeraryposa
Jucuumimba mamemamuxa

®DakynpTeT XUMUU, OUOJIOTUH U OMOTEXHOJIOTHH

Kypc 1

Buaer Nel

5. TlepBooGpasnas ¢pyukuus. Heonpenenennsiii uaterpai. CBOHCTBA.
6. 3nakouepemyrommecs psiabl.

1
7. BplunciuTe OnpeeieHHBIN HHTErpa J.(ezx +e¥ )dx
0

3aB. kadenpoii anredOpbl U aHATH3a H.A.lxxycoeBa

CeBepo-OcetuHckuii rocyaapcTBeHHbIi yHuBepcutet umenu K.JI. Xeraryposa
Jucuumimna mamemamuxa
@DakynpTeT XUMUHU, OUOJIIOTUU U OUOTEXHOJIOTHH

Kypce 1,cneyuanvrnocmo xumus
Bbuier Ne2

5. CnocoObl UHTETPUPOBAHMSL.

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

KonTtpouabnas pa6ora Nel.

AHaJINTHYECKAS TeOMeTPHS.
Bapwuanr 1.

1. Jlns npsMoil Ha IJIOCKOCTH, 3aJaHHOM OOIIMM YpaBHEHHEM, BBINHCATH 3HAYCHHE
yriaoBoro kodddumnmenra. CocTaBUTh ypaBHEHUE MPSMOM, MapaJICIbHON JaHHOW W MPOXOISIICH
yepe3 Touky A. Haiftu yrinoBoit koadduueHT npsaMbIX, MepHeHAUKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TPSIMOM, TEPHEHAMKYISAPHON [aHHOM M MpoXojsiied uepe3 Touky B. 3ammcars
ypaBHeHue npsimoii (AB):

4x -2y —-5=0,A(1;-2), B(3;7)

2. J_IaHBI BEPUIMHBI TPECYT'OJIbHHUKA C KOOPpJAWHATAMU
(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. Jlns mpsMoil Ha TIIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBHIMHCATh 3HAYCHHE
yrioBoro kodddunuenta. CocTaBUTh ypaBHEHUE MPSIMOU, MapauieIbHON JTaHHOW U MPOXOAIICH
yepe3 Touky A. Haiftu yrioBoit koadGuIueHT NpsaMbIX, MePIEeHAUKYIISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TPSIMOM, TEPHEHAMKYIIPHON [aHHOW M MpOXojsiied 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 (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 PacIoJIOKEHNUE.

KonTtpouabsnas pabora Ne2.

DJieMeHTHI JIMHEIHOH anredpbl.



Bapuanr 1.

1. Beruuciuts OIpECaACIIUTEIIb:

= B =

111
01 1
1 0 1f
110

2. Pemuth cuctemy ypaBHeHui metoqoMm Kpamepa, ['aycca u MaTpU9HBIM METOIOM:

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

Bapuanr 2.

1. Beruuciuth onpeaenuTenb:

[ 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 T1ONHBIMA, pa3BepHYTbII OTBET Ha INOCTaBlIEHHBIH Bompoc. OtBer
dbopmynupyercs B TEPMHHAX HAYKH, W3JIOKCH JIMTEPATYPHBIM S3BIKOM, JiorWueH, | 46-50
JIOKa3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYACHTA.

JlaH TIONHBIN, pa3BEpHYTHIM OTBET HA IMOCTaBJICHHBIM Bompoc. OTBET H3JI0KEH
JTUTEPATypPHBIM SI3BIKOM B TEPMHHAX HayKd. MOTYT OBITh JONYIIEHBI HEIOYETHI 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, JIOTHMYEH, HM3J0XKEH B TepMUHAX Hayku. | 36-40
OpHako JOMyIIEHbl HE3HAUUTENbHbIE OMMOKM WM HEIOYEThl, HCIpPaBICHHbIC
CTYJICHTOM C MIOMOIIIbIO «HABOJSIINX) BOMPOCOB MPENoJaBaTels.

JlaH momHBIA, HO HEJIOCTATOYHO IIOCJIE/IOBATEbHBIM OTBET Ha IOCTaBJICHHBIN
BOIIPOC, HO TpPU OTOM T[OKA3aHO YMEHHUE BBIJCIUTH CYIIECTBEHHbIE U
HECYIIECTBEHHBIC MPHU3HAKH W MPHUYUHHO-CIIEACTBEHHBIE cBs3u. OTBer sornueH u | 31-35
M3JI0KEH B TEPMHUHAX HaykKu. MoryT ObITh JOMyIIEeHbl 1—2 omMOKHU B ONpeaeIeHuN
OCHOBHBIX OHSTUH, KOTOPbIE CTYJEHT 3aTPyJIHAETCS UCIPABUTh CAMOCTOSITENILHO.
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
00001IeHHBIE 3HAHUS, J0Ka3aB HAa MPUMEpPaX MX OCHOBHBIC MOJIOKEHUS TOJBKO C
MTOMOMIBI0 Ipenoaasarens. PeueBoe oopmienue TpedyeT nonpaBok, KOPPEKIUH.
JlaH HenoyiHBIA OTBET, JIOTMKAa U IMOCJIEI0BAaTEIbHOCTh M3JI0KEHHUS HMEIOT
CYLIECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OIIMOKM TpU ONpeAesCHUU
CYLIHOCTH PaCKpbIBAEMbBIX MOHATHM, TEOPUM, SBICHUMN, BCIEICTBUE HETIOHUMAHMS
CTYJEHTOM HX CYIIECTBEHHBIX M HECYILIECTBEHHBIX MPU3HAKOB U cBsA3eil. B oTBeTe
OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX
3HaHMH He noka3aHo. PeueBoe odopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

JlaH HEemoJHBIA OTBET, MPEACTABISAIONINI 000 pa3pO3HEHHbIE 3HAHUS MO TEeMe
BOIIpOCAa C CYIIECTBEHHBIMM oOHIMOKamMu B ompeaeneHusix. llpucyrcTByror
(bparMeHTapHOCTh, HETOTUYHOCTH U3J10XKeHUsI. CTYJCHT He OCO3HAET CBA3b IAHHOTO
TIOHSATHSA, TEOPHUH, SBICHUS C IPYTUMHU OOBEKTAaMU IUCHHUIUIUHBI. OTCYTCTBYIOT
BBIBOJIbl, KOHKPETH3allls U JOKa3aTeIbHOCTh W3JIOXKEeHUs. Peub HerpamorHas.
JloroHUTENbHBIE M YTOYHSIONIME BONPOCHI MPENoAaBaTesi HE MPHUBOIAT K
KOPPEKLHUU OTBETA CTYACHTAa HE TOJbKO Ha IMOCTaBJIEHHBIN BONPOC, HO U Ha JPYrUe
BOIPOCHI JUCITUTIINHBI.

He nonyuyens! oTBeTsl o 6a30BBIM BONPOCAM JTUCHUTUIMHEIL. 0

41-45

21-25

1-20

PesynpTupyromias omneHka onpenensercs B CoOOTBeTCTBUHU ¢ [lonoxkenneM o 6amIbHO-PEUTUHTOBOM
CHCTEME OLICHKHU 3HAHUU CTYIEHTOB.

Cnncok Tem 14151 TBOpUYeCcKUX pedepaTos:

1. MaremaTudeckue CyXJI€HUS U YMO3aKIIOUCHUSI.



. 'eometpus JlobayeBckoro.

. UcTropust MmaTemMaTHKH.

. 3ameyaresibHbIE KPUBBIE B MATEMATHKE.

. Marematuku smoxu Bo3poxieHus.

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

. 30J10TOE CEYEeHUE B IPUPOJIC U HCKYCCTBE.

© 0O N o O &~ W DN

. Benukue 3a/lauu JPCBHOCTU.

MeToanyecKue peKOMeHAaluH N0 HANUCAHUIO pedepaToB.

Pedpepar — mnucbmeHHas paboTa MO ONpeAeNeHHOW HaydHOW mpolrieme, KpaTkoe
U3JIO)KEHUE COJIEP)KaHUs HAy4YHOTO TpyJa WIM HaydHOU mpoOnembl. OH siBIsieTCS AEMCTBEHHOM
bopMOil caMOCTOSATENBHOTO HCCIEAOBAHUS HAyYHBIX MHPOOJEeM Ha OCHOBE HM3YyUEHHS TEKCTOB,
CHEIHMAlIbHOM JUTepaTrypbl, a TakKe€ Ha OCHOBE JMYHBIX HAOMIOJCHUM, HCCIeIOBaHUN U
npakTU4eckoro omeita. Pedepar momoraer BbpaboOTaTh HABBIKM U TPHEMBI CaMOCTOSATEIBHOTO
HAy4YHOT'O TTOMCKA, TPAMOTHOTO U JIOTHYECKOTO M3JI0KEHHS U30paHHON MPOOJIEMBbl B CIIOCOOCTBYET
IPUOOILEHUIO CTYIEHTOB K HAYYHOH J€ATEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Bei0op Tembl uccnenoBanus. Tema pedepara BbIOMpAETCs CTYAEHTOM Ha OCHOBE €ro
HAY4YHOTO MHTepeca. Takke NOMOIIb B BBIOOPE TEMBI MOXKET OKa3aTh MPEIo/1aBaTelb.
2. [InanupoBanue wuccnenoBaHus. BxirodaeT cocTaBieHHME KaJIEHAAPHOIO IIJIaHa

HAY4YHOTO MCCIIEIOBaHMs U IUIaHa IpefnonaraeMoro pedepara. KanengapHelil miaH ucciae10BaHus
BKJIIOYAET CJENYIOIUe 3JIeMEHTH: BBIOOp M (opMmynupoBaHue NHpoOieMbl, pa3paboTka IIaHa
WCCIIIOBAaHHS U TIPEIBAPUTENILHOTO TUTaHa pedepara; cOOp M M3ydeHHE MCXOJHOTO MaTepHuala,
MOUCK JIMTEPATyphl; aHaJIN3 COOPAHHOTO MaTepHuayia, TeopeTHyecKas pa3paboTka MpPOOIEMBI;
COoOOIIeHNe O TIpeABAPUTENBHBIX pe3ylIbTaTaXx WCCIENOBAaHMS; JHTEpaTypHOe OhOopMIICHHE
MCCIIEI0BATENLCKOM MPoOIeMbl; 00CyXIeHHE pabOThI (HA CEMUHAPE U T. 11.).

IInan pedepara xapakTepusyer ero cojepxkaHue M CTpykTypy. OH JOIKEH BKIIOYaTh B
ce0si: BBeJEHHME, TIe OOOCHOBBIBACTCS AaKTYaJIbHOCTb MpPOOJEMBI, CTaBATCA LENIb W 3aJauu
UCCIIEIOBaHMS; OCHOBHAsI 4acTh, B KOTOPOM PACKPBIBAETCS COJepKaHUE MPOOJIEMBI; 3aKII0UYEHHUE,
r7ie 0000IAI0TCS BBIBOJIBI IO TEME U IAI0TCS MPAKTUUYECKUE PEKOMEHTAIHH.

3. [Touck u wu3yueHue nureparypbl. s BBIIBICHUS HEOOXOAMMOW JHUTEpaTyphl
cienyer oOpaTUThCsl B OMOMMOTEKY WM K npenojaBaTento. [lomobpannyio nuteparypy cieayer
3adukcupoBath cornacHo ['OCT mo GubnmorpaduaeckoMy OMMCaHUIO MPOU3BEACHUHN TIEUYaTH.

st pa3paboTku pedepara 10CTaTOYHO M3ydeHHe 4-5 BaXHEHITUX cTaTel 1Mo M30paHHOU
npobneme. Ilpu wu3ydyeHMHM muTEpaTypbl HEOOXOIUMO BBIOMpATh MaTepuan, HE TOJBKO
MOJTBEP K IAIOIINN O3ULIMIO aBTOpa pedepara, HO U MaTepHal s MOJIEMHUKH.

4.06pabotka Martepuana. IIpm o0paGoTke MOJYyYEHHOTO MaTrepuana aBTOp JOJDKEH:
CHCTEMaTH3UpPOBaTh €ro Mo pasjieiaM; BBIIBUHYTh U OOOCHOBAaTh CBOM THIIOTE3bI; OINPENEIUTh
CBOIO IO3UIMIO, TOUKY 3PEHHUS M0 paccMaTpUBaeMoOi MpodiemMe; yTOUHUTh 00bEM M COJepKaHue
MOHSATUM, KOTOPHIMU TNPUXOJUTCS ONEpUPOBATH MpH pa3paboTke TeMbl; cHopMyIupOBaThH



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

5. Odopmiienue pedepara. [Ipu opopmiiennn pedepara peKOMEHIYETCS TPUIEPKABATHCS
crnenyromux npaswi: CienyeTr nucaTh JUIIb TO, Y€M aBTOP XOYET BBIPA3UTh CYIIHOCTb MPOOJIEMBI,
ee Joruky; Ilucatb CTpOro mMOCIEAOBATENbHO, JIOTUYHO, JOKa3aTelbHO (IO CXEMe: TEe3UC —
ob0ocHOBaHMe — BbIBOJ); I1ucath sipko, 00pa3HoO, )KUBO, HE TOJIBKO BCKPBIBAask HCTUHY, HO U OTpaXkas
CBOIO TIO3WIIMIO, IPOMAraHAupysl IOJIydeHHbIE pPe3yibTaThl; [lMcaTh OCMBICIEHHO, coOroIas
npaBuiia TPaMMAaTHKH, HE 3JI0YIIOTPEOIsisi HAyKOOOPa3HBIMU BhIPAKCHUSMH.

Pedepar BbIOMHSAETCS B COOTBETCTBUU C TPEOOBAaHUSAMHU CTaHIAPTOB, Pa3pabOTaHHBIX IS
JAHHOTO BHUJA JIOKyMEHTOB. Pabora nmomkHa OBITH BBIMOJTHEHA HAa Oelod Oymare CTaHIapTHOTO
mucta A4. TekcT moikeH OBITH OTIIEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM penaktope Microsoft
Word u oTBeuaTh CICAYIOIIUM TPEOOBAaHUSAM: IMapaMeTpbl IOJICH CTpaHHIl JOJDKHBI OBITH B
npejenax: BepxHee u HmwkHee — o 20 mm, npaBoe — 10 MM, jeBoe — 30 MM, mpudt — Times New
Roman , pasmep mpudra — 14, MeXCTPOUHBIN HHTEPBAI — OJIYTOPHBIN. JIeHTa mpUHTEpa — TOJIBKO
yépHoro 1Bera. Hymepauus crpanui; B pedepare M0DKHA ObITh CKBO3HOM, HauWMHAs C TPEThEH
ctpanuibl. Homep npocrasisiercst apabckumu nudpamu BBEpXy KaX 10 CTPaHHUIIbI CIIPaBa.

[Tpu u3noxeHnn Marepuaia He0OXOAUMO MPHICPKUBATHCS PUHATOTO TUIAHA.

bubnuorpaduyeckuii CHUCOK COCTaBISETCS HA OCHOBE HMCTOYHHKOB, KOTOPBIC OBLIH
IPOCMOTPEHBl M HM3YY€HBI CTYJICHTOM IIpHU HamucaHuu pedepara. J[aHHBIA CHHCOK OTpa)kaeT
CaMOCTOSITENILHYI0 TBOPYECKYI0 pabOTy CTyJICHTa, YTO T[O3BOJSET CYJIUTh O CTEINCHU €ro
NOJArOTOBKM ¥ yrIyOJGHWH B BBIOPAHHYIO TEeMaTWKy. Bcsi HUCHoJb30BaHHAs JHTEpaTypa
pa3MemnaeTcss B CICAYIONIEM MOpPSJIKE: 3aKOHOJATEIbHBIC aKThl, IMOCTAHOBJICHHS, HOPMATHUBHBIC
JIOKYMEHTBI;, BCsl ydeOHasi JuTepaTypa B al()aBUTHOM IOPSIKE, 3aTEM CPEIICTBA TEPHOIHMUECKON
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 kaKkoM 3HaYEeHMH @ 3HAYeHHUe ONpeaeTuTe st paBHoO 2
a
6
2
4
0
a
IIpu kakoM 3HaYeHMH ¢ 3HAYEHHe oNpe/leTuTeNs paBHoO -1

ONPFP W



3 -1 1 2 1 1

Hanbl MmaTtpunbl A= -2 1 0 n B={4 1 O |. Torna 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



O w Ol

31 1
Jana MaTpuna A=[4 1 0 |.Toraa 3JIEMEHT a,, TPAHCIIOHUPOBAHHOIi
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
Anrefpanyeckoe 10NOJHEHHE JIeMeHTa 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 ¢ BepmnHamu A(-2, 4), B(-6, 8), C(5, -6). Haiitu miomans 3Toro TpeyroibHUKa.

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 rutommas yetbipexyroyibuuka ¢ Beprmnamu 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) Tpeyronsuuka ABC. Haiitu 1yinHy BBICOTHI,
OIYILEHHOH U3 BepLIMHEI 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 b=1 1 oOpasyromieii ¢

2
MOJIOXKUTEIBHBIM HaIPaBJICHUEM OCH a0CIIUCC YIOJ o = 3

Yy =—/3X+1;
y =+/3x+1;

y=—/3x-1
yz—\/§x+2

Hanucats ypaBHeHue npsimoit, npoxozsmien 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.

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
[laHo ypaBHEHHe 3ruHICca > + =— =1. HaiiTu xoopanHatsl (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 KOMOHHALNIO 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 Moy Bextopa C = 2a — 3D.

o o

o
Qy

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

Han |

Moy

S'

Haiitn YroJj MexAy AuaroHaJisIMHi IapaJijiejorpaMmma, 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 miommans napamienorpaMma, IocTpOSHHOTO

Ha 3THUX BCKTOpax.



60;
30;
40
20.

Haiitu obmacte onpeneneHus GyHKIMH

(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 pyHKIMIO U1t QYyHKIAU 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 quddepeHnupyeMocTy PyHKIMH B JaHHOK ToOuke M MOXHO 3ammcath B CIeTyIOIeH
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 UMEET B 3TOW TOYKE YACTHBIC ITPOU3BOHBIC

OHA UMEET B 3TOU TOYKE YACTHBIE IIPOU3BOAHBIC IIEPBOTO NOPsAIKA

YpaBHEeHHUE KacaTeIbHOM TIIOCKOCTH 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 ynkuus U = f(x,y,z) muddepenuupyema B Touke (X,Y,z),a pyHkuun X = @(t),
y=w(t), z=y(t) mddeperuupyemsr B Touke t. Torma mponsBogHas o t OT CIOKHOMH
¢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

['paguenT o cBoe BeIMUMHE U HAMIPABJICHUIO MPEACTABIISIET COO0M
CKOPOCTh HAMMEHBILIEr0 pocTa (PyHKINU B JaHHON TOUYKE
YCKOpPEHHE HAUMEHBILETro pocTa (YyHKINUU B TaHHON TOUKe
CKOPOCTh HauOOJIbIIIEr0 pocTa (PYHKUKU B JAaHHON TOUYKE
YCKOpeHUe HanOOJIbIIET0 pocTa (GYHKIIUY B JAHHON TOUYKE

Ecnu ¢pynknus f nuddepennupyema B Touke (X, Y, ), TO AJid He€ UMEET CMBICT POU3BOIHAS
-

110 HaNPaBJIEHHIO JT00ro eIMHUYHOrO BeKTopa [ = (COS &, COS f3,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

Yacrueie pousBoanbie GyHkipn U = f (X, X,,...,X,) , 32[aHHON HESIBHO MIOCPEICTBOM yPaBHECHHUSI

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 06J1a)1aeT B TOYKEC YaCTHBIMHU IMPOU3BOAHBIMU IICPBOI0 MOPAJKA IO BCEM
NEPCMCHHBIM 1 UMEET B 3TOM TOUKE JIOKAJIbHBIM OKCTPEMYM, TO

BCC€ YaCTHBIC ITPOMU3BOJHBIC IICPBOI0 MMOpAAKA OoubIIIe HYJISI B JTOM TOYKE

BCC YaCTHBIC ITIPOU3BOJHBIC IICPBOI0 MOpAAKAa MCHBIIIC HYJIA B 3TOM TOUKE

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

CyMMa BCCX YAaCTHBIX MMPOU3BOJHLIX IIEPBOI'0 IMMOPAAKA paBHA HYJIIO B 3TOH TOUKE

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 IPOU3BOHBIC 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 yactHble npousBoaHbIe PyHKIUHU 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

Haiitn (;—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 % dyskmmn 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. Jkcrpemymbl 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, %) - TOUKa MakcuMyma, 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. JIna npsMoii Ha TUIOCKOCTH, 33/JlaHHOW OOLIMM ypaBHEHHEM, BBINHACATh 3HAYCHUE
yrioBoro ko3ddunuenta. CocTaBuTh ypaBHEHUE MPSMOH, MapalIeIbHON JaHHOW W MPOXOISIICH
yepe3 TouKy A. Haiitu yrioBoit KO3 GHUIMEHT NpsAMBIX, TEPICHIUKYISPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TPSMOW, NEPHECHIMKYJSIPHOW JaHHOM M mpoxonsmiedl 4depe3 Touky B. 3ammcath
ypaBHeHue npsimoii (AB):

4x -2y —-5=0, A(1;-2), B(3;7)

2. JlaHbl BEpIIUHBI TPEYTOJbHUKA C KOOPAUHATAMU:

(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 PACIOJI0KEHHE.

Bapuanr 2.

1. Jlns mpsMoil Ha IJIOCKOCTH, 33JaHHOM OOIIMM YpaBHEHHEM, BBIMHCATh 3HAYCHHUE
yriaoBoro kodddumnuenra. CocTaBUTh ypaBHEHUE MPSIMOM, MApaJUICITLHOM TaHHOW M TPOXOISIIeH
yepe3 Touky A. Haiitu yrinoBoit koadduiueHT npsaMbIX, MepHEeHAUKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TIPSIMOM, TEPHEHAMKYJISAPHON JaHHOM M Mpoxoisuiedl uepe3 Touky B. 3amucath
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 MEIMAHBI 3TOTO TPEYTOJbHUKA.

3. I npsiMBbIX:

2x+3y+3=0 U

-2x—-1y+0=0

OTIPEeeNIUTh UX B3aUMHOE PacCIoJIOKEHHUE.

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

1.
1111
1 il
1 1/
1

110
2. Pemuth cuctemy ypaBHeHUI MeTooM Kpamepa, ['aycca 1 MaTpUIHBIM METOIOM:

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

Bapuanr 2.
1. BerYuciuTh onpeaeuTensb:



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
KonTtpouabnas pa6ora 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

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 = .

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
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 miomanp GUrypsl, OrpaHideHHON JTMHUSIMH, 33JaHHBIMU YPaBHEHUSIMU:

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., Kyapssues B. A. Kparkuii kypc Bwiciield MareMatuku.— M.: AcCTpernb,
2007.

2. Beicmas Mmatemartuka i 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 BbicHIiel mareMaTuku Ui 3koHomuctoB. Iloxg pen. B.M. EpmakoBa. 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 v aHaAIMUTHYECKAs] TeOMETpHUs : ydeOHoe 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. 3amauu Mo BBICIIEH MaTeMaTUKe, TEOPUU BEPOSATHOCTEH, MaTeMaTHYeCKOn

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 W. CnpaBouHUK MO cHelHaJbHbIM (QYHKIUSAM C (GopMylamu,
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 : AJIEeKTPOHHBIH.

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. DKOHOMHKO-MaTeMaTHYECKHE METO/IbI U MPUKIIAHbIE MOJIETH : 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-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 THPOPMAITMOHHBIHN nopTan «dkoHoMuKa. Comuonorus. MeHeIKMEHT»

- 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/ - monHnorekcToBBIC KOMUTEKINH KypHaIoB (6ubimmoreka KOMU BHIT 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 .
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
obecnieuenue KasperksyTotalSecurity | 14.03.2019 r,(npoﬂﬂeHa 102021 1.)
14 Cucrema ympaBienus 6azamu gaHHbIX | CBOOOJHOE 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-TeXHUYECKOEe OCHAIIEHHE TUCITUTIMHBI

YuyeOHbIe Ay TUTOPUH /I IPOBEAeHNS 3aHATHI JIEKIHOHHOTO THIA, CEMUHAPCKOT0
THUNA, TPYNNOBbIX W HHIMBUAYAJIbHBIX KOHCYJbTAIMH, TeKylIero KOHTPOJS U
NMPOMEXKYTOYHOI ATTECTAIMM, a TAKMKE CAMOCTOATEJLHOH PadoThl 00y4YAIOIIHUXCH:
[PEnoAaBaTeNbCKUA CTOJ, CTYJI, CTOJBI U CTYJbs 171 o0yyaronuxcs, kadeapa, KiaccHas JocKa.

Oo6opynoBanue: MuTepaktuBHas nocka Smart Board — 1 mrt.; Pa6ouast cranmus RU Ergo
Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mmr. IIpoekunoHHOE
MYJBTUMEINIHOE 000pyI0BaHKe (MyIbTHMEUIHBINA poekTop Optoma Dx 327 ¢ moTonoyHbIM
kperieHneM-kponmteitH Kromax PROJETOR-10 mis mpoekTtopoB 3 CT. HakKIOH; OKpaH
DINON Manual 180x180 MW- 1 wT. ¢ mporpaMMHBIM OOCCIICUCHHEM, BBIXOJOM B CETh
HHTEepHeT U T0CTYIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa3oBarenbHyto cpeny 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»; Ilporpamma qiist 9BM «bank BOnpocoB AJis KOHTPOJIsL 3HaHUW»; ['apaHT;
Cisco Webex; jeMOHCTpaIllMOHHBIC U YU€OHO-HATJISIHBIC TTOCOOHS (BUACOIPE3CHTAIINS).

Poccuiickas ®epepanusi, 362025, Pecnybmuka CeBepnas Ocetuss —AunaHus, ropoj
Bragukaska3, ynuia Barytuna, qom 44-46, yueOnbit kopiryc Ne 7, ayn. Ne 606.

JlabopaTopun: KOMNBIOTEpPHbIE KJACCHI [IJisi NPOBeIEHUS] TeKYUIero KOHTPOJsA U
NMPOMEKYTOUHOI aTTecTallMU, a TaK:Ke CAMOCTOSITE/bLHOIl PadoThl 00y4aromMXCH:
MPenoAaBaTeNbCKUA CTOM, CTYII, CTOJBI U CTYJNbs JIJIs o0yvaronuxcs, kadeapa, KiaccHas TocKa.
O6opynoBanue: KommproTepsl Uisi KOMIIBIOTEPHOTO KJIacca B KOMIUIEKTE - C MPOTPAMMHBIM
oOecrieueHreM, BBIXOJIOM B ceTh VHTEpHET W JOCTYNOM B AJIEKTPOHHYIO WH(MOPMAaIMOHHO-
oOpazoBarenbhyto cpeny COI'Y; ucrounuku 6ecrnepedoitHoro nuranus, [ppon, kKoMmMmyTaTop Jist
knacca D-Link DGS-10240, unrepakTtuBHas mocka 78°(1702070/15112/11344/2+ mpoektop
Beno MX503.

[Tporpammuoe obecrneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10);
[IporpammHuoe obecnieuenue Ay penakTupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe
[10); Koncynprant mmoc; CucremMa moMCKa TEKCTOBBIX 3aUMCTBOBAHMM «AHTHIUIaruaT BY3y;
[Iporpamma misi OBM  «bank BompocoB niisi koHTposisi 3HaHmit»; [apant; Cisco Webex;
JEMOHCTPAIIMOHHBIE U yUeOHO-HATTISAHbIE TOCOOUS (BUICOMIPE3CHTAIIHS).

Poccutiickas ®enepanus, 362025, Pecriyonuka CeBepuas Ocetust —Aanusl,

ropon BnanukaBkas,

yimuia Batyruna, nom 44-46, yaeOusbril kopiryc Ne 7, ayn. Ne 614.

Bubaunoreka, B TOM YHCJIe YNTAJIbHBIN 32J1: CTOJBI U CTYJIbS TSl 00y4YaoIuXcs,
KOMITHIOTEPHI B KOMIUIEKTE - C IPOTPAaMMHBIM 00ecrieueHIEM, BBIXOJIOM B ceTh IHTEepHET 1
JOCTYTIOM B DJIGKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBaTenbhHyto cpeny COI'Y




[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

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

ObC"YHnuBepcurerckas oudmuoreka ONLINE" https://biblioclub.ru

OBC «KoncynbTaHT cTyaeHTa»  http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

Poccutickas ®@enepanus, 362025, Pecriyonuka CeBepras Ocetnst —Aanusl,

ropoa Bnanukaska3s,

yimuna [leperenn/Barytuna, nom 16/19, yaeGnsiit 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=

