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1. Crpykrypa n 0011asi TPY10€MKOCTb JHCHHUIINHBI
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIIAET 5 3aueTHbIX enuHull (180 gacoB).

Ounas ¢hopma 00yueHus 3aounas popma oOydeHHS
Kypc 1
Cemectp 1
Jlexiun 36
[TpakTrueckue 3aHATUS 36
JlaGopaTopHble 3aHITHS
Koncynbranun
HToro aymuTOpHBIX 3aHITHI 72
CamocTosTenpHas pabora 54
KypcoBas pabora

dopMa KOHTPOJIA

DK3aMeH 54
OO0111e€ KOIMYECTBO YaCOB 180

2. llesn ocBOeHUS TMCHUTIIMHBI:

IlessiMH OCBOEHHUS TUCHUIUIMHBI MATEMATUKA SBJISIFOTCS

- o0y4yeHHE OCHOBHBIM MAaTEMaTHYECKUM METOJaM, HEOOXOIMMBIM JJs aHajiu3a Hu
MOJEIINPOBAHUS XUMUYECKHX ITPOLIECCOB;

- BOCIIMTAHHUE JIOCTATOYHO BBICOKOM MAaTEMAaTHYECKON KYJIbTYpPBI: SICHOE IOHUMaHUE
HEOO0XO0IMMOCTH MaTeMaTHYECKON COCTABIISIONICH B OOIIEH MOATOTOBKE CTY/IEHTOB;

- BBIpa0OTKA MPEJICTABICHUS O POJIM U MECTE€ MATEMATUKU B COBPEMEHHON LIMBUIN3ALIUU
U B MUPOBOU KyJIbTYp€E, YMEHHE JIOTUUECKH MBICIUTh, OIIEPUPOBATH C A0CTPAKTHBIMU O0OBEKTAMU
U OBITb KOPPEKTHBIM B YMOTPEOJEHMH MAaTEeMAaTUUYECKUX MOHATUN M CUMBOJIOB JUIS BBIPQXKEHUS
KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOLICHUM.

- OBJIAJICHUE MAaTEMaTU4YECKMMM METOJAaMU JUIS PEIICHUs UHTEIUIEKTYaJdbHBIX 3alad U
pUOOpETEeHNE HABBIKOB MCIOJB30BaHUSl YHUBEPCAIBHOIO MOHITUHHOTO ammapaTta U HIUPOKOTo
apceHajla TEXHMYECKHMX IPHUEMOB MaTeMaTUKU TpU JajbHEHIIEM H3y4YeHUH MNPOQMIBHBIX
JUCLUIIINH, IOCTPOEHUU MaTEMAaTUYECKUX MOJEIICH Pa3INYHbIX SIBJICHUN U IIPOLIECCOB,

3aga4u N3y4eHUsl JUCLUIUINHBIL:

- OBJIAJICHUE MAaTEMaTUYECKUMH 3HAHUSMU;

- YCBOCHME ammapara YpaBHEHHH M HEPAaBEHCTB, KaK OCHOBHOI'O CpEICTBA
MaTEeMaTU4YeCKOro MOJAEIMPOBAHNS IIPUKIIAJIHBIX 3a1a4.

- U3y4YE€HHE METOJIOB PELICHNUs NIPUKIIAHBIX 3a/1a4;

- CUCTeMAaTHU3alHys 10 METOAAaM PELICHUH BCEX TUIIOB IIPUKIAJHBIX 3a/1a4,

- U3y4ECHHE CBOMCTB F€OMETPUUYECKHUX TEJI B IPOCTPAHCTBE, PA3BUTHE MPOCTPAHCTBEHHBIX
NpEeCTaBICHUN, YCBOCHHE CIIOCOOOB BBIYMCICHUS TPAKTHUECKH BaXXKHBIX T€OMETPUYECKHUX
BEJIMYMH U JAJIbHEHIIEE PA3BUTHE JIOTHYECKOTO MBILUICHUS yJalIUXCs;

- u3ydyeHHe (QYHKIMH Kak BaXHEWIIEro MaTeMaTH4eCKOro OOBEKTa CpelCTBaAaMH
MaTE€MaTU4YeCKOro aHaJIN3a;

- MHTEJUIEKTyallbHOE pa3BUTHE Yydaluxcs, (OPMHPOBAHHE KAayecTB MBIIUICHUS,
XapaKTEePHBIX I MATEMATHYECKOU JIEATEIbHOCTH.

3. Mecro aucuuniaunsl B crpykrype OINIOII 6akanaBpuara.
Huciunnmaa «MaTeMaTUKay OTHOCHTCS K auciuiinHaM bioka 1. bazoBoii yactu, uMmeeT
uHekc B yaueOHoM 1utane b1.5.06.
JUis  w3ydeHus JTUCHUIUIMHBI HEOOXOJUMBbI 3HAHHS, YMEHUS H KOMIETCHIIHH,
MOJIydeHHBIE OOYyYarolMMHUCS B paMKax IIKOJIBHON IMPOTPAMMBI: OCHOBHBIE OIPEACIICHHUS,
(bOpMyITBI U TEOPEMBI; MPOCTEUIIINE YPABHEHUS U DJIEMEHTApHBIE 33/1a4H.




JlaHHasi TUCLHUILIIMHA UMEET JIOTUYECKYIO U COJEPKATEIbHO-METOANYECKYIO B3aUMOCBSI3b
C MOCEeNYIOIIMMH TUCIUIUIMHAMU U MPAKTUKKU y4eOHOTO IJIaHa, Isl KOTOPhIX OCBOGHUE JaHHOU
JTUCITUTUIMHBI HEOOXO0IMMO KaK MPE/IIeCTBYIONIee, 8 UMEHHO:

Opranuueckasi XuMus

BricokoMouiekyisipHbIE COeTMHEHUS

XuMuyeckasi 3K0JI0Tust

Conep:xaHue NUCHMIUIMHBI. AHAIUTUYECKAs] TEOMETPUsl HA IUIOCKOCTH. DJIEMEHTHI
JUHEHHON anreOpbl. Maremarndeckuii aHanmu3. Teopust BEpOSTHOCTEH W MaTeMaTHYeCcKas
CTaTUCTHUKA.

4. TpeOGoBaHHUS K pe3y/IbTaTaM OCBOECHMS JUCHUILIHHBI

B pesynbraTe OCBOEHMSA AUCLUIUIMHBI Yy CTYIEHTa JOJDKHBI ObITh C(HOPMHUPOBAHbI
CIIEYIOIINE KOMIETEHIINU:

- CHOCOOHOCTBIO pELIaTh CTaHAAPTHBIE 3aJaud MPO(PECCUOHANBHOM IESITENbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHMI HH(OPMAIMOHHON
6e3zonacHocTu (OITK-1)

npodeccuonanbbIX (11K):

- BJIQJICHHEM COBPEMEHHBIMH HMH(DOPMAIIMOHHBIMH TEXHOJOTHUSMH. [ OTOBHOCTBHIO
UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JAHHBIX B CBOEH NperIMeTHOH
00J1acTH, MAKEThI MPUKJIAIHBIX POrPAaMM ISl BBITIOTHEHUST He00X01uMbIX pacuero (I[TK-13)

OOummM CcpeicTBOM KOHTPOJISL SIBISETCS BBEJCHHas B YHUBEpCUTETe OaJlJIbHO-
pPEUTHHTOBAs CHUCTEMa OICHKH YCIIEBAEMOCTH CTYJICHTOB CIICIHAIUTETa W HAaIlpaBJICHUH
OakanaBpuara.

B pesynbrare u3ydeHus: AUCHUILITUHBL «MaTteMaTHKay CTYIACHT JOJDKEH:

3HATh.

- OCHOBHI U (HEepEeHIINATBHOTO UCYUCICHUST (DYHKIMA OJHOM M MHOTHX IE€PEMEHHBIX
(ITK-13, OIIK-1);

- ocHOBBI nHTerpanpHoro ucuncienus (I1K-13, OI1K-1);

- OCHOBHBIC TMOHATHS M METOJbl pelIeHUs] OOBIKHOBEHHBIX JHU(depeHInaTIbHbIX
YpaBHEHUN;

- ocHOBHbIe MoHsATHs Teopuu psito (ITK-13, OIIK-1);

- OCHOBBI AaHAJIMTUYECKON reomMeTpuu ¥ JuHeitHoi anreops (ITK-13, OITK-1);

- aneMeHThI Teopuu BepostHocteit (ITK-13, OITK-1);

yMeThb:

- COCTaBJISATh YPAaBHEHUS NPSAMBIX Ha IUNIOCKOCTH M B MPOCTPAHCTBE, MIOCKOCTEN, KPUBBIX
U noBepxHocTel Broporo nopsaka (ITK-13, OIK-1);

- TpPOU3BOAWUTH JEHCTBHS HajJ MaTpULAMH M pelarh anreOpanyeckue CUCTEMBI
ypasuenwuii (ITK-13, OIIK-1);;

- BBIMONHATH BbluncheHus npenenoB ¢pyukiuii (ITK-13, OIIK-1);muddeperunpopats u
unrerpuposath (I1K-13, OIIK-1);

- ucclefoBaTh (PYHKIMM OJHOM M HECKONbKHX NepeMeHHBIX Ha skctpemyM (ITK-13,
OIIK-1);

- pemath 0OBIKHOBeHHBIE MU Pepernnanbabie ypapaenus (I1K-13, OITK-1);

- npoBoauTh aHanu3 Gyukimii (ITK-13, OIIK-1);

- BBIMIOJHATH BhruncieHus npeaenoB Gpynkmui (I1K-13, OIIK-1);

- mupdepentmposath U uaTerpuponats (I1K-13, OTIK-1);

- UccaenoBaTh QYHKIUU OHOTO M Heckoubkux nepemeHHbix (ITK-13, OITK-1);

- pemath quddepeHnnanbHble ypaBHEHUsI MIPUMEHUTENBHO K pealibHbIM npoueccam (ITK-
13, OIIK-1);

- WCIIOJIb30BaTh AHAIMTHYECKAE W YHCICHHBIE METOIBI PEIICHHS alreOpanvecKkux |
0OBIKHOBEHHBIX AU pepennmanbubix ypasHennit (I1K-13, OIIK-1);



- pemiath OCHOBHbIE 3a1a4yn Teopun psioB (ITIK-13, OIK-1);

- HCIOJIb30BaTh MAaTeMAaTHYECKHE METOAbl B cOope wmHpopmaiuu, ee o0paboTke u
IpeJCTaBICHNE B MPOTHO3UPOBAHUH PE3YIbTATOB M3ydaeMbIx npoueccos (I1K-13,

BJIA/1€Th:

- METOIaMU MaTEMaTUYECKOr0 aHAJIN3a, COCTABICHUS U pemieHns U depeHInantbHbIX
ypasuenuii; teopun psiao (ITK-13, OIIK-1);

1 00J1a]1aTh HABBIKAMH:

- HaBbIKAMH MAaTE€MaTHYE€CKHX METOJOB U OCHOB MAaT€MaTHYECKOTr0 MOJEIUPOBAaHUS B
npaktudeckoit nestenpHocTH(TTK-13, OTIK-1);

- HCIIOJIb30BAHMEM HAKOIUICHHBIX 3HAHUW JI1 PELIeHUS TOW WJIM WHOW MpOoOIeMbl
npukiaanoi matematuku (I1K-13, OIIK-1);

- SICHOTO, TOYHOI'O, TPaMOTHOIO M3JIOKEHUS CBOUX MBICIIEH B YCTHOM M NMUCHMEHHOU
peuH, WCHOJb30BAHUS PA3IUYHBIX S3BIKOB MAaTEMAaTHKH (CIIOBECHOTO, CHMBOJHYECKOTO,
rpaduyeckoro), cBOOOJHOTO TMepexoja C OJHOTO s3bIKa Ha JPYrod JUisl WILTIOCTPALUH,
UHTEpIIPETaInH, apryMeHTanuu u gokasarenbersa (I1K-13, OIMK-1);

- HaBBIKAMH MPOBEJEHUS JOKA3aTENbHBIX PACCYKICHUI, apryMEHTAlluy, BbIIBHKEHUS
runote3 1 ux obocHosanus ([1K-13, OITK-1);

- HaBBIKAMHM TIOMCKa, CHCTEMaTH3allud, aHaiu3a W Kiaccupukauuu uHpopmanuu,
UCIIOJIb30BAaHUSl pA3HOOOPA3HBIX HH(MOPMALMOHHBIX HCTOYHUKOB, BKJIOYAas Yy4eOHY0 U
crnpaBounyto suteparypy (ITK-13, OITK-1);

IIpu npoBeneHuH y4eOHBIX 3aHATUH 00eCHEUMBACTCA pa3BUTHE Y OOY4YaIOUIMXCS
HaBBIKOB KOMaHJHON palOThl, MEXJIMYHOCTHOW KOMMYHMKAIMU, TPUHATUS pEIICHUH,
JUJEPCKUX KadyecTB (BKJIIOYas NpU HEOOXOIUMOCTH IPOBEJCHME WHTEPAKTHBHBIX JIEKIHH,
TPYIIIOBBIX JUCKYCCHUM, POJIEBBIX MIP, TPEHUHIOB, AHAJIU3 CUTyallMd M WMHUTAlHOHHBIX
MoJenel, npenojaBaHue AUCHUIUIMH (Moayieil) B popMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE
pPe3yJIbTaTOB HAy4YHBIX HCCIEIOBAaHUI, B TOM 4YHCIE C YYETOM PETMOHAJIBHBIX OCOOEHHOCTEN

npodecCHOHANBHOM NesTEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEN paboToaareneil).

5. CopepxaHue U y4eOHO-MeTOAMYECKAS KAPTA JUCHUIIIHHbI

Homep | HaumeHoBaHue TeM 3anarus CamocTrosTenbHas ®opma | Komnuectso | JIutepa-
HEJIENN | U3y4aeMBbIX IO paboTa CTy/IeHTOB KOHTpO | 6ayiyioB Typa
JTAaHHOM OUCIUILINHE JI I1 Conepxanue Yacel | 14 min | max
1 JlexapToBast 2 2 [MonsipHas 3 0 3 [1], [2],
PSIMOYTOJTbHAS cucreMa [4], [5]
CHUCTEMA KOOpJAUHAT KOOpJUHAT.
Ha INIOCKOCTHU. CBsi3b MEXKITY
IIpocreiimne 3anaun MOJISAPHBIMU U
Ha TUIOCKOCTH. IPSIMOYTOJIbH
Kpussie 2 nopsiaxa. BIMHU
KOOpJMHATaMU
2 Marpunsl. Bust 2 2 Merton 3 Ompoc, |0 3 [1], [2],
martpuil. Oneparyn [aycca. KOHTPO [4], [5]
Ha/l MaTpUILIAMHU. Panr JbHas
DneMeHTapHbIe MaTpPHIIbI. paborta
npeoOpa3oBaHus Hall
MaTpULIAMHU.
Onpenenureny.
CaoiicTBa
ONPEACIIUTENCH.
OO6parHas maTpuIia.




CucreMa JJUHEUHBIX

anreOpanvdecKux
ypaBHeHU. DOpMYJIbI
Kpamepa.
MHoxecTBa. CaoiicTBa
AbGcomoTHas AIIEMEHTAPHBI
BEJIMYMHA X (DYHKIIHH.
JNIEUCTBUTEIILHOTO
gucia. OKpecTHOCTh
TOYKHU. Yucaossle
MOCJIeIOBATEIIBHOCTH
[Ipenen uncnosoit
MI0CJICIOBATEIIBHOCTH
[Tonatue QpyHKIUH. Bekropsl. Omnpoc, [1], [2],
CriocoObI 3a1aHusI JluHeiinble KOHTPO [4], [5]
¢ynkuuu. [Tonstue oTiepaluy HaJ JbHAs
HESIBHOU, 0OpaTHOM 1 BEKTOpPaMH. pabora
CIIOKHOU (DYHKITHH. [Ipoexus
Knaccudukanus BEKTOpa Ha
¢bynkuuu. ['padpukn 0Cb U
OCHOBHBIX pasioxeHue
AJIEMEHTAPHBIX BEKTOpa 10
GbyHKIHi. opTam
KOOP/AMHATHBI
X OCEH.
Monyib
BEKTOpA.
[Ipenen ¢pynkunu B CkansipHoe, Omnpoc, [1], [2],
0ECKOHEYHOCTH U B BEKTOPHOE U KOHTPO [4], [5]
TOUKE. CMEIIaHHOE JbHAs
OpHOocTOpOHHME IIPOU3BEICHNE pabora
npenesnsl. OCHOBHbIE BEKTOPOB U UX
TEOpEMBI O Mpeienax. CBOMCTBA.
PackpsiTne
HEOIpeIeIEHHOCTEH.
[IepBb1it
3aMeyvaTesIbHbIN
npenen. Bropoit
3aMeyvaTesIbHbIN
npeJer.
Omnpenenecnne HemnpepsiBHOC Ompoc, [1], [2],
TIPOU3BO/THOM. Th (PYHKIIUH. KOHTPO [4], [5]
OcHOBHbIE TIpaBUIIA Touku JbHAs
g depeHInpoBaHHUsL. pa3pbiBa. paborta
[IpousBogHas
HEesIBHOH, 00paTHOM 1
CIIO’KHOW (DyHKIIMH.
[IpousBoaHas
CTEINEeHHO-
ITOKA3aTEIbHOU
(GyHKIHU.
Juddepernnman [TpubimxeHHo Omnpoc, [1], [2],




GbyHKIHM. ¢ BBIYHCIICHUE KOHTPO [4], [5]
[TpousBoaHbIC C MOMOIIBIO JbHAsI
BBICIITUX ITOPSIKOB. nuddepenmma pabora

Ja.

8 HccnenoBanue ITpaBuio 4 [1], [2],
(GYHKIIHUHU C TOMOIIIBIO JlonuTans. [4], [5]
MPOU3BOIHBIX. [Mpunoxenue

POM3BOIHBIX.

9 1-a pyoexnas 25
NUCbMEHHast
KOHTPOJIbHAs
padora
Texkymas padora 25
CTY/IEHTOB

10 Heomnpenenennprit DOyHKIUH OT 3 [1], [2],
unTerpair. OCHOBHbBIE MHOTHUX [4], [5]
METO/IbI MePEMEHHBIX.

MHTETPUPOBAHUS IIpenen n
HETPEPHIBHOCT
b.

11 WuTerpupoBanue YacTHble Omnpoc, 3 [1], [2],
palMOHAIBHBIX, HPOU3BO/IHBIC. KOHTPO [4], [5]
UpPaLMOHAIBHBIX U JbHAs
TPUTOHOMETPUUECKHUX pabora
byHKIUH

12 OmnpeeneHHbIN YacTHbie Ompoc, 3 [1], [2],
unterpan. CaoiicTBa IIPOU3BOJIHBIC KOHTPO [4], [5]
OIPEICIICHHOTO CIIOYKHBIX JbHAs
unterpana. dopmyna GbyHKIHA. pabora
Herotona-Jleitbnuna.

13 DkcTpeMym Ompoc, 3 [1], [2],
Hudbdepennmanbupie byHKIHH KOHTPO [4], [5]
YPaBHCHHA. HECKOJIbKHX JbHAs
OCHOBHbIE MOHATHUS U MepEeMEHHBIX. paGora
OIpeeICHUS.

VYpaBHeHus ¢
pa3IeNIOIIIMUCS
NepEeMEHHBIMH.

14 JluneitHbie [Mpunoxenne Ompoc, 3 [1], [2],
muddepeHmansHbIe OIIpeIeTICHHOT KOHTPO [4], [5]
yYpaBHEHUS  MEPBOTO 0 UHTerpaia JbHAs
MOpsJKA. pabora
HuddepenunanbHbie
ypaBHEHHUSI
JIOIYCKAOIIUEe
MOHW)KEHHE TIOPSI/IKA.

15 dopmyitel Juddepennna 3 [1], [2],
KOMOMHATOPHKHU. JbHBIC [4], [5],
Knaccngeckoe yYpaBHEHHS [6]
ompeeieHue bepnyiu.

BEPOSITHOCTH.




16 TeopeMmsl ciokeHus U | 2 2 Mona, 4 3 [1], [2],
YMHOXECHUS MearaHa [4], [5],
BEPOSTHOCTEH. ,pazmax [6]
®opmyna baineca, BApUALIMOHHOT
bopmyia moaHoi 0 psa.

BEPOSITHOCTH. Bri6opka.

17 JIMCKpETHBIE 2 2 I'paduueckoe | 4 Ompoc, 2 [1], [2],
clydaiiHbIe NpeCTaBICHU KOHTPO [4], [5],
BenurHbl. OCHOBHBIC ¢ JbHAs [6]
3aKOHBI CTaTHCTUYECK paborta
pacrpeeseHusl. UX JIaHHBIX.

HenpepsiBubie
Clly4YaiiHbIe
BEITUYHHBI, OCHOBHBIC
3aKOHbI
pacnpeeseHusl.

18 2 2 Cratuctuueck | 4 Omnpoc, 2 [1], [2],
Maremariaeckoe UE THITOTE3BI. KOHTPO [4], [5],
OXHJIaHUE, BHAS [6]
JHCIIePCHS, pa6ota
CpEeIHEKBAIPATHUCCKO
¢ OTKJIOHCHHE C.B.

19 2-51 pyOexHas 25
NUCbMEeHHAast
KOHTPOJILHASI
padora
Texymas paGora 25
CTY/IEHTOB
Htoro 36 |36 54 100

6. O0pa3oBare/ibHbIE TEXHOJIOTHHI

TpaaguuuoHHbIE JIeKIMHM W NPAKTHYECKHe (CeMHHApPCKHe) 3aHATHA B dopme C
MCIIOJIb30BaHNEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTH.

Jleknms-quaJIor — coaepKaHue MoJacTcs 4epe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYIAEHT
JIOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XO/I€ JIEKIUU.

OnnaiiH-ceMMHap — pPa3HOBUAHOCTh BeO-KOH(EpeHLMH, NpOBeIeHUE OHJIAWH-BCTped
WM TIpe3eHTauuid depe3 MHTepHET B pexuMe peanbHOro BpeMeHH. Kaxaplli M3 y4acTHHKOB
HaXOJIUTCSl Y CBOEr0 KOMIIbIOTEpa (CpelcTBa CBSI3U), a CBA3b MEXAY HUMH IOJJEPKUBAETCS
yepe3 MHTepHET mOCpeACTBOM 3arpyKaeMoro MpUJIOKEHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEpPE
Kaxioro yuactuka (Zoom, Meet, Skype u ap.)

Buneoxondepenunsi — ceanc BuaeokoHpepenncsszn (BKC) — »1o TexHOmorus
MHTEPAKTHUBHOIO B3aUMOJEHUCTBUS JIBYX U OoJiee yUaCTHMKOB 00pa30BaTEILHOTO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM peXUMe BPEMEHHU.

TexHoornst 3JIEKTPOHHOIO 00y4YeHHsl (peanu3yeTrcs IpU IOMOILIU 3BJIEKTPOHHOU
oOpazoBarenbHoil cpenpl COI'Y mpu ucnons3oBanuu pecypcoB OBC, mnpu mnposeneHuu
aBTOMAaTU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

IIpumeyanus

— Bce Buasl yueOHOIl paOOTBI MOT'YT MPOBOJUTHCS TUCTAHIIMOHHO HAa OCHOBAaHUU




JIOKAJIbHBIX HOPMATHBHLBIX aKTOB.

— B memix peanmmzanuMu  HMHAMBHIYaJBHOIO I0AXOJa K OOYYEHHIO CTYICHTOB,
OCYLICCTBISIIOIIMX ~ Y4YEOHBI MpOIecC 10 WHAWBUAYAIbHOW TPacKTOPHM B  paMKax
VH]MBUIyaIIbHOr0 paboyvero IUlaHa, M3YYeHUE NaHHON MUCHHUIUIMHBI MOXET OCYILIECTBIISITHCS
qCpe3 HHAUBHUAYAJIBHBIC KOHCYJbTAUMW IIperioaaBaTeyidi OYHO, B YacChl KOHCYJIBTaI.[Hﬁ, 10
JNICKTPOHHOW TIOYTe, a TaKkKe C ucrnoibp3oBanueM Webex, maarhopMmbl JUCTAHIIMOHHOTO
ob0yuenuss Moodle, nuunblii kabuner cryneHtra Ha caiite COI'Y, npyrux asnemento DMOC
Cory.

7. Y4eOHO-MeToAnUYecKoe o0ecnevyeHue caMoCTOATEIbHOI padoThl

CaMmocrosTenbHas paboTa 00y4aromUXcs SBISETCS OJHUM U3 BUAOB YUEOHBIX 3aHITHIA.
CamocTtosTenbHas paboTa MPOBOIUTCS C IEIBIO:

— CHCTEMaTHU3allMM U 3aKPEIICHUs MOJYyYEHHBIX TEOPETUUECKUX 3HAHUM U IPAKTUYECKUX
YMEHHI 00YJarOIIUXCS CTYJACHTOB;

— yriayOJieHus U pacllupeHus TEOPETUUECKUX 3HAHUM;

— dopmupoBaHUS YMEHUH WCIOIH30BAaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALMIO U CIIELIMAIIbHYIO JTUTEPATYPY;

- (opmMupoBaHUS CAMOCTOSITEILHOCTH MBIIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— Pa3BUTHS UCCIIEIOBATEILCKUX YMEHUH.

CamocTtosiTenbHass paboTa 0oOydarolUXCsl OCYIIECTBISIETCS Ha MPOTSHKEHUU H3YyUEHUS
BCEW NUCIMIUIMHBI B COOTBETCTBUM C YTBEPXKICHHOM B y4eOHOM IUIaHE TPYIOEMKOCTBIO U
COCTOUT HU3:

- paboThI CTYACHTOB C JICKIIMOHHBIMU MaTepHuajiaMy, TIOMCKA M aHaliu3a JUTEPaTyphl U
3JIEKTPOHHBIX KCTOYHUKOB HH(OPMALINHU 110 33/1aHHOI TeMe;

- BBITIOJIHEHUS 3aJJaHHH [Tl caMOCTOsATeNbHON padoTel B DUOC COT'Y;

- U3y4YE€HUs TEOPETUYECKOI 0, IPABOBOTO U CTATUCTUYECKOT0 Marepuaia JJjisi MOJArOTOBKU
K CEMHUHAPCKUM 3aHITHSIM;

- IOJTOTOBKH K SK3aMEHY.

Tembl ¥ (QopMBl BHEAayIUTOPHON CaMOCTOSTENbHONH paboThl, €€ TPyI0EMKOCTh
coJiepkarcs B pazjaene 5, Tabm. 5.1.

[To kaxmolt W3 TeM JUIS CaMOCTOSTEIHLHOTO W3y4Y€HHUs, TMPUBEACHHBIX B padouei
nporpamme, CTyJEHTaM CJeAyeT CHayala MpPOYMTaTh PEKOMEHJIOBAHHYIO JIUTEpaTypy WU IpuU
HEOOXOJMMOCTH COCTaBUTh KPATKHUW KOHCIEKT OCHOBHBIX TOJIOKEHHUH, TEPMHUHOB, CBEICHUH,
TPEOYIOMMX 3aIIOMUHAHUS U SIBJISIOIIMXCS OCHOBOIIOJIATAIOIINMU B ATOU TEME.

[Ipy moAroToBke 3aJaHUi TIO CAMOCTOSITENILHOM paboTe CTyAeHTaM HeoO0X0IuMOo
OPUEHTHPOBATHCS Ha KOHCIIEKTHI JIEKIIMH, PEKOMEHIYEMYIO JIUTEPATYPY.

Jlns pacuivpeHus 3HAHUW MO JUCUUIIMHE PEKOMEHIYETCs HMCIoJib30oBaTh WHTEpHeT-
pecypcesl:

MPOBOANTHh TMOUCK B PA3IUYHBIX CHUCTEMax, TaKUX KakK OOIME MOWCKOBBIE CUCTEMBI:
www.yandex.ru, www.google.ru, a Takke CreluaibHble IOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHouHbIe cpeacTBa AJIsl TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH, PYOe:KHOM aTTecTAalNH U
MPOMEKYTOYHOM aTTeCTAIUM 10 UTOTaM OCBOCHUS
AMCUMILINHBI

BOHpOCLI K 5K3aMCHY

1. Onpenenenue matpuiisl. Buasr MaTpwir.
2. DeMeHTapHbIE MPeoOpa3oBaHUs MATPHUIl. DKBUBAJICHTHBIEC MATPUIIHI
3. Onepanuu HaJ MaTpULIAMHU.


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

4. Omnpenenenne omnpeaenutens. IlpaBuino BbluMciaeHus omnpexnenutened 2 u 3
HOPSIIKOB.

o. CBoiicTBa onpeaenuTeNei.

6. MuHop ¥ anredpandeckoe OIpeesieHHe HEKOTOPOro 3JIEMEHTa OIpeesIuTeNs.
Paznoxxenue onpenenuTeis Mo 3JIEMEHTaM HEKOTOPOH CTPOKH MIIH CTOJIOIA.

7. OrnpezenieHne HEBBIPOXKICHHON MaTpHIlbl. OnpeseneHne o0paTHOW MaTPHUIIBI.

8. Panr marpunel. CBolicTBa paHra MaTpHIIbl.

9. Cuctema M TUHEHHBIN anreOpanvyecKux ypaBHEHUH ¢ N HEU3BECTHBIMH. 3aITHUCh
CUCTEMBI B MAaTpUIHOU (hopMme.

10. Pemienue cucremsl MuHeHbIX ypaBHeHU. Teopema Kponekepa-Kanemnu.

11. PemieHne HEKOTOPBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeToioM Kpamepa.

12. Pemienue cucrem JIMHEHHBIX ypaBHEHUN MeTo10M ["aycca.

13.  CucteMbl TMHEWHBIX OAHOPOIHBIX YPaBHEHHH.

14.  TloHsATHe YHUCIIOBOM IOCIENOBATENBHOCTH. MOHOTOHHBIE M OIpaHUYECHHBIE
[10CJIEI0BATEIBHOCTH.

15.  Onpenenenue npenena 4MCIOBOM mocienoBareabHOCTH. [IpeaenbHblil nepexos B
HepaBeHCTBax. [Ipenen MOHOTOHHOM OrpaHUYEHHOMU TOCIIEN0BATEIBbHOCTH. Huco e.

16. Onpenenenne Qynkuuu. Crocodbl 3amanus Qynkuuu. OO6macTe ompenerneHue
(GYHKIMH.

17. MounotonHocts ¢GyHkimu. YeTHsle W HedeTHble ¢GyHKIuU. [lepuoanueckue
¢byakuun. OCHOBHBIE JIEMEHTAPHBIE QYHKIIUHU.

18. HesiBHOE 1 mapameTpuieckoe 3aaHue QyHKIIHH.

19.  Onpenenenue npenena GyHKIHHA B TOYKE, €M0 TEOMETPHYECKAst HHTEPIIPETAIIHSL.

20. OZIHOCTOPOHHUE MPEIETBI.

21.  Onmnpenenenue mpenen (GpyHkuuu npu x — 0. beckoHeuHo Mamas (QyHKIMS.
beckoneuyno 6onpmast GpyHKITHS.

22.  OCHOBHBIE TEOPEMBI O MpeIeax. 3aMeyaTeIbHbIE PEIeIbI.

23.  OmnpezneneHue HempepbIBHOCTH (YHKIMU B Touke. HempepbIBHOCTh (yHKLIMHU Ha
OTpe3Ke M B HHTEPBAJIE.

24.  Touku pa3pbiBa IEPBOTO U BTOPOTO poja PyHKIIHUHU.

25. 3amauu, TPUBOASIINE K TTOHSITHIO TTPOU3BOHOM.

26. Onpenenenue npousBoiHOU. Ee ¢pusnueckuit 1 reoMeTpu4ecKuii CMbICI.

27.  IlpaBuna nuddepeHIpoBaHUs GYHKINH.

28. Tabnuia npou3BOJHBIX.

29.  IIpousBomHas CIOXKHOW B 0OpaTHOM (HYHKIIHH.

30. IIpaBuna nuddepeHIMpoBaHUsS HEIBHO W HapaMETPUUECKUM  3aJaHHBIX
¢yukuii. @opmyna norapupmuyeckoro nuddepeHupoBaHus.

31.  IIpou3BoxHble BhICIIMX MOPsAAKOB. [IpoM3BOAHBIE BBICIIUX MOPSAIKOB (YHKLUIH
3aJJaHHBIX HESIBHO U ITapaMeTPUIECCKHIA.

32. Onpenenenue nuddepennnana pynkuuu. Ero reomerpuyeckast HHTepIpeTarys.

33. OcHoBHbIe TeopeMbl 0 Auddepennnanax. JuddepeHiuans BEICIIIX MOPSIIKOB.

34. Tabnuua nuddepennuanos.

35. OcHoBHbIE TEOpEMBI 0 AUPHEPEeHIUPYEMBIX (YHKIUAX.

36. Heo6xoanMoe u 10cTaTOYHOE YCIOBUS BO3pacTaHus M yObIBaHUS (DYyHKIIHU.

37. Makcumym u MuHUMYM ¢yHKOud. llpaBuino wuccienoBaHus (YHKIMHA Ha
IKCTPEMYM.

38.  HawmOoubliee m HAaMMEHBIIIEE 3HAUYCHUE (PYHKIIMH HA OTPE3KE.

39.  BBIMyKJIOCTb U BOTHYTOCTh Ipaduka GyHKIu. Touku neperuoa.

40.  AcumnroTsl rpaduka GpyHKIEHA. BUab acuMNTOT.

41.  OO6mas cxema uccieoBaHus PYHKIIUN U IOCTPOCHUE ee rpaduKa.

42. IlepBooOpa3znas ¢pyukuuu. OnpeneneHue HEONPEIEICHHOIO HHTerpaa.
43. CpolicTBa HEOIIPEIEIIEHHOTO UHTETpaIa.



44. Tabnuiia UHTETPAJIOB.
45. WHTrerpupoBaHHE€ METOAOM TIIOCTAHOBKH M METOIO0M WHTETPUPOBAHUS

IO 4YacCTsM.

46. PattmonanbHble GYHKIIMN U TTPOCTEHUININE PAIlHOHAIBHBIE APOOH.
47 VIHTerpupoBaHue MPOCTEHIINX palMOHAIBHBIX JpOOeH, palMOHATIBHBIX JIPOOEH.

48.MlHTeTppOBaHUE TPUTOHOMETPUUYECKHUX (DYHKITHIA.

49. NaTerpupoBanre UppaluOHATbHBIX (YHKINH.
50.0mnpenenenue onpeaeeHHOro nurerpaia. Ee reomerpuyueckuii M GU3HMYECKUN CMBICIT.

51.0cHoBHBIE CBOICTBA OMPEICICHHOTO UHTETpaa.

52.@opmyna Herorona-JleiOuuma. Metoj MHTETpUpPOBAHUS IOJACTAHOBKOW W METOJ

HHTCTPHUPOBAHUA 11O HaCTAM JIA OIPCACIICHHOTIO MHTCIpaJia

53.HekoTopble NpUIOKEHHUSI ONPEICTICHHOT0 HHTErpaia.

54. Tuddepennmanbubie ypaBaeHus. OCHOBHBIC TIOHATHS U ONIPEACTICHUS
55. YpaBHeHUs ¢ pa3AesOMMUMUCS IEPEMEHHBIMU

56. YpaBHEHUs ¢ OTHOPOIHOM MPABOM YACTHIO

57. JIuneitabie qudPepeHnranbHbpIe YPaBHEHHS TIEPBOTO MOPSIKA.

58. YpaBuenue bepuyinnu

59.. Auddepenunanbabie ypaBHEHUS, TOMYCKAIOIINE TOHKEHUE MOPsIIKA
60. ®opMyIibl KOMOMHATOPUKHU

61. Kinaccuueckoe v TeOMETpUUYECKOE OMPEICTICHUE BEPOITHOCTH

62. TeopeMbl CII0)KEHUSI U YMHOXKEHUS BEPOSITHOCTEN

63. dopmyna nmosiHo# BeposiTHOCTH, popmyna beiieca

64. JluckpeTHble cilydaliHble BEIMYMHbBI, OCHOBHbBIE 3aKOHBI paclpeeieHus
65. HenpepbIBHBIE CiTy4aiiHble BETMUMHBI, OCHOBHBIE 3aKOHBI PACIIpeICICHI
66. MaremaTuueckoe oKuJaHue, JUCIEPCUsi, CPEAHEKBAPATUYECKOE OTKIOHEHHE C.B.

BWJIETBI K OK3AMEHY 1 cemectp
Ceepo-OceTuHckuil rocynapcTBeHHbI yHuBepcurer umenu K.JI. Xeraryposa

JlucnunnuHa mamemamuxa
dakynbTET XUMHUH, OUOJIOTHH U OUOTEXHOJIOTUH

Kypc 1
Buier Nel
1. PaccrostHue Mexay 1ByMsi TOUKaMH Ha MIIOCKOCTH.
2. Toukwu 3xcTpeMmyma. MIHTepBaibl MOHOTOHHOCTH.
01
. 2 3
3. Haiitu npoussenenne matpury A=[1 0 B = 10
3 2
2
. . XT=3x+2
4. Haiitu npenen: lim ——
-l X©+X—2
3aB. kadenpoil MaTeMaTHYECKOT0 aHaJIn3a A.I'. Kycpaes

Cesepo-OcernHckuil rocynapcTBeHHbIN yHuBepcuTeT nmenu K.JI. Xeraryposa
Jucuuninuba mamemamuxa
DakynbTET XUMHUH, OUOJIOTHH U OUOTEXHOJIOTUH
Kypc 1
Buier Ne2



1. JleneHue OTpe3KOB B JaHHOM OTHOIIECHUHU.
CBoiicTBa HEONPEAEIEHHOIO HHTETpaa.

3. YHpOCTI/ITB W BBIYUCIIUTD OIIPEACTIUTEIID

2 -1 3
A=|11 4 1
-1 2 0
4. Haiitu nauGonbliee W HauMeHbIIee 3HAauYeHHs (yHKIMH Y =3X—X’ —1Ha OTpeske
[-2:4]
3aB. kaenpoit MaTeMaTHYECKOTO aHAIHM3a A.I'. KycpaeB

Ceepo-OceTuHckuil rocynapcTBeHHbI yHuBepcurer umenu K.JI. Xeraryposa
JlucnunnuHa mamemamuxa
dakynbTET XUMHH, OUOJIOTHH ¥ OMOTEXHOJIOTUU
Kypc 1
Buaer Nel

1. IlepBooOpa3nas pynkuus. Heonpenenennsiii unterpai. CBoicTBa.
2. 3HaKoYepenyroluecs psaibl.

1
3. Brruucnure onpeneneHHbIA HHTETpal j(ezx +e¥ )dx
0

3aB. kadenpoii MaTeMaTHYECKOro aHallu3a A.Tl'. Kycpaes

CeBepo-OceruHckuil rocynapctBeHHbll yHHBepcuTeT uMenu K.JI. Xeraryposa
JlucnuniauHa mamemamuka
dakynpTeT XUMUHU, OUOJIOTUN U OUOTEXHOJIOTUU
Kypc 1
buier Ne2

1. CnocoObl MHTErpUPOBAHUS.
2. CBo¥CTBa HEOIPEEIEHHOTO HHTETPaa.

T

2
3. Beruucnure onpeaeneHHbI HHTETPaT Isin 2xdx
T

3
3aB. kadenpoil MaTeMaTHUYECKOI0 aHaJIn3a A.I'. Kycpaes
OueHuBaHue yCTHOIO OTBETA CTyJeHTAa Ha 3a4eTe/IK3aMeHe

Xapakmepucmuka omeéema oannvl

Jlan TONHBINA, pa3BEepHYTHIM OTBET Ha IIOCTaBJIEHHBIM Bompoc. OTser
dbopmynupyeTcsi B TEpMUHAX HAYKH, WU3JIOKEH JIMTEPAaTYPHBIM SI3BIKOM, JIOTWYEH, | 46-50
JOKa3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO TOZHIHIO CTYACHTA.

Jlan TIOJIHBIM, pa3BEpHYTBHIH OTBET HAa IOCTaBIEHHBIM Bompoc. OTBET H3IJI0KEH
JUTEPATypHBIM SI3bIKOM B TEPMHMHAX HayKu. MoOTyT OBITH JOMYLIEHBl HEIOYETHI B 41-45
OINIPEACIICHUN TIOHATUM, WUCIPABIECHHBIE CTYAEHTOM CaMOCTOATEIBHO B IIpOLEcCe
OTBETA.




JlaH TOJIHBIN, pa3BEpPHYTHIN OTBET HA IMOCTABJICHHBIA BOMPOC, MOKA3aHO yMEHUE
BBIACIUTL CYIICCTBCHHBIC U HCCYIICCTBCHHBIC ITPU3HAKH, IPUINHHO-CIICACTBCHHBIC
cBs3u. OTBET YETKO CTPYKTYpUPOBAH, JIOTHYEH, HM3J0XKEH B TEPMUHAX HAYyKH.
OI[HaKO AOMYIICHBI HC3HAYUTCIIbHBIC OIJ_II/I6KI/I WM HCAO0YCThI, HUCIPABJICHHBIC
CTYJICHTOM C IIOMOIIIbIO «HABOJSAIINX» BOMPOCOB MPENoJaBaTels.

36-40

JlaH ToNHBIA, HO HEJOCTATOYHO IIOCJE/IOBATEIbHBI OTBET HA IOCTaBJICHHBIN
BOIPOC, HO TMpH HTOM I[IOKAa3aHO YMEHHUE BBIICIUTh CYHIECTBEHHbIE U
HECYIIECTBEHHBIC MPU3HAKU U MPUUYUHHO-CICACTBEHHBIE CBsi3U. OTBET JIOTUYEH U
M3JIOKEH B TEPMUHAX HAyKW. MOryT OBITh AOMYIIEHBI 1—2 OMMOKH B ONPEACIICHUH
OCHOBHBIX IIOHSTHI, KOTOPBIE CTYAEHT 3aTPYIHIETCS UCIPABUTH CAMOCTOSITEIBHO.

31-35

JlaH HeIOCTaTO4YHO MOJIHBIM M HEIOCTaTOYHO pa3BepHYThIM oTBeT. CTyAEHT He
CIOCOOEH CaMOCTOSITEIIEHO BBIJICITUTH CYIIECTBEHHBIC U HECYIIECTBEHHBIC TPU3HAKU
U TPUYUHHO-CIENCTBEHHBbIE CBSi3U. CTyOEeHT MOXKET KOHKpPETHU3UPOBATH
0000IIeHHBIC 3HAHUS, JOKa3aB HA MPUMEPaX MX OCHOBHBIC IMOJIOKEHUS TOJIBKO C
MIOMOIIBI0 Ipenoaasarens. PeueBoe oopmiienne TpedyeT nonpaBok, KOPPEKIHH.

26-30

JlaH HEINOJIHBIM OTBET, JIOTUKA M IOCJIEI0BATEIbHOCTh HU3JIOKECHUS HUMEIOT
CyIIECTBEHHbIE HapymieHus. JlomymeHsl rpyOble OIMOKH TPH ONpENeICHUN
CYLIHOCTH PACKpBIBAEMBIX IMOHSITHH, TEOPHM, SBJICHWUM, BCIECICTBUE HEIIOHUMAaHUS
CTYJIEHTOM HX CYIIECTBEHHBIX M HECYLICCTBEHHBIX IPU3HAKOB M CBsA3ei. B oTBeTe
OTCYTCTBYIOT BBIBOJIbl. YMEHHE PACKPbITh KOHKPETHBIE MPOSBICHUS 0O0OLIEHHBIX
3HaHUH He noka3aHo. PeueBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

21-25

JlaH HEenoJHBIA OTBET, MPEJCTABISAIOIMIMNA COO0M pa3po3HEHHbIE 3HAHMA 10 TEME
BOIIpOCAa C CYILIECTBEHHbIMM omMOKamMu B onpeaeneHusix. llpucyrcrByror
(bparMeHTapHOCTb, HEJIOTUYHOCTh U3/10KeHUA. CTYIEHT HE OCO3HAET CBA3b JaHHOT'O
MOHATHSI, TEOPUM, SIBICHUS C JPYIMMH OOBEKTaMH AUCUMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHM3alUsd M [OKa3aTeJIbHOCTb H3JI0KEHUsA. Peub HerpamorHas.
JIONOHUTENBHBIE M YTOUHSIOLIME BOIPOCHI IPENOAABATENsI HE IPUBOJAT K
KOPPEKLHUU OTBETA CTYACHTA HE TOJIBKO Ha IIOCTaBJICHHBIM BOIIPOC, HO U HA APYrUe
BOIIPOCHI JUCIUIUIMHBL.

1-20

He IMMOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIpOCaM NUCHUIIIINHBI.

PesynbTupyrornas omeHka omnpenensercs B coOoTBeTcTBUU ¢ [lonoxenneM o 6amipHO-
PEUTUHIOBOM CUCTEME OLIEHKU 3HAHUU CTYJAEHTOB.




Tunosbie 3aJaHUA 1JIA NPAKTHYECKUX 3aAHATHHA

Tema: Marpuubl. Onepaunu Hag marpuuamu. Onpenenurenu. O0OparHasa MaTpuuna.
CucreMbl JIMHEHHBIX YPABHEHHH ajredpanyecKux ypaBHeHHUit

1.HaiiTn inHeiiHble KOMOMHAIIUM MATPHUIL

2 -1 2
A-XE, A=]|5 =3 3 |.

-1 0 -2

2 -1 0 3 1 2
4A-5B, A=] 3 4 -2}),B=]|-21 3|.

-3 1 ) 0 2 -4

7T -2 3 —4 2 -1 -3 1
3A+4B, A=] 0 2 1 -1],B=[7 -1 0 4].
-5 3 2 0 8 -2 1 5
2. Haiitu npousBenenue matpun AB u BA, eciiu OHU cyliecTByOT

a=(3 5 2=(4 %)

3. IIpuBecTH K CTYNIEeHYATOMY BUAY MaTPUIbI

2 3 -2
3 1 1}
1 5 -5

(1 -3 1 13

3 1 -7 9
-1 2 0 -10
\2 1 -5 5
/1111 1 7
3211 -3 -2
0122 6 23
\5 4 3 3 -1 12

4. Beruncauthb onpeneauTes



1 2
-3 _4" 1 2 3

4 5 6
T Y 78 9
1y 3 2 -1
cosp sing -2 2 3|
—sinp cose| 4 2 -3

5.HaiiTu 00paTHyI0 MATPHILY

(1/3 2/3 2/3)
2/3 1/3 -2/3].
2/3 -2/3 1/3

2 =31

4 -5 2].
5 -7 3

1 2 3

4 5 6}.
7 89

6. McciienoBaTh cUCTEMbI JIMHEHHBIX YPaBHEHUI, 17151 COBMECTHBIX CHCTEM HaiiTH o0lee 1
O/IHO YACTHOE pelIeHust

T +12 =3, I + a2 =3,
1;'1—1?2—— 21‘1+2$2=0.

T —xg =1, T+ a2+ 23 =23,
2z, — 225 = 2. 2x1 + 2z + 223 = 6.

i+ T2 + 123 =3 3z—y+22=0,
{2:1:1—1'2-5-:1:3—2, dr —Iy+3z2=0,
1 + 4xo + 223 = 5. z+3y=0.

Ty + a2 —z3 =0, dr -3y +22=9,
8z, + 32 — 623 =0, 2+ 5y —3z=4,
41 — o2 + 323 =0. 5z + 6y — 2z = 18.

7. Pemiuth cucTeMy JMHEHHBIX ajiredpanyecKuX YpaBHeHHUH UCI0JIb3Ys (popMyJibl
Kpamepa

2ry + 2 = 5. 4z, - \/51_2 = 0.

2ax — 3by = 0, az + by = fi,
3azx — 6by = ab. ez +dy = fo.

{ T -2 =4, {\/2;211 + 2z, =11,



r+2y+3z =35,
4z + 5y + 6z = 8,

7r + 8y =2

2t + x9— T3 = 3,
) + 3z2 + 223 = —1,
ry+ 29 = 5.

2r1 — 312 + 13—
) + 235 — 323 =

-7,
14,

—x1 — &2 + bxy = —18.

1+ 2x0+ 33 =
2x1 + 6x9 +4a3 =
31 + 1029 + 823 =

3,
6,
21.

8. PemuTh cucTeMy JIMHeHBIX ajredpandyeckux ypapuenuii meroaom I'aycca

1 —2x3 —~ X3+ 3x4= 5;
4z + To 4+ x3'+ 214 =13;
Tx1 + 4z + 323 + x4 = 215
2x1 + 529 + 323 — 4xg = 3.

3, + 229 — 3+ 214 = -3
+2z4 = -3;
I —dz3+ T4= 0

T~ T3 +3x3+3x4= 6.

—Ir] — 3932

Tema: MHo:kecTBa. UncioBbIE IOCIE€I0BATEILHOCTH.
1.HanucaTth mocjiex0BaTeILHOCTH

n n (=1)"n

l)wn:n“r‘l: Z)In:77?-—|—l; 3)xnzﬁv
1) gy = SCOSNT/2) gy 2 F CD7,
n+4 n

6) ¥, =27 "acosnr.

2.Hanucarts popmy.ry 001mero 4jieHa nocjae 0BaTeJJbHOCTel

D &0 T e B
2) 314’ 516‘ 718‘ 9110 '
RN N N TR
D FeoT DT
R T P O TR T

3.HaiiTu npeaeJ mocjie10BaTeJIbHOCTH



1) lim 3/5n; 2) tim )/ nt; 3) lim y/9n;

n— oo fl=+ 00 -0

4) lim y/ 7 ; 5) lim a2,

Ner oo N+
Tema: ®yukuumu. [Ipenea pynkumnu.
1. HaiiTu o6s1acTh onpeaeeHns GPyHKIMIA

f(z) =ctgz.

f(z) = arccos 3z.

fl@)=vz+5—+v/-8—=z.
f(&) = .
flz) =vi—z? -arctg%.

2. HaiiTn MHOKecTBA 3HAYEHUI QYyHKIHIA.

f(a:) — 812—2.1:—3'

f(z) =sinz - cosz.

3. BbIsicHUTDH Kakas U3 cieayoux GyHKIMii YeTHbIe, 2 KAaKHe HeYyeTHbIe

1) y(=) = 2,

2)y@) =lz+1-|z-1f

8) p(t) = |t - 2I;

4) z(y) = 1ny:;

TR
2 nmprt>0,

6) /() = {—t2 ngﬁ t<0;

2
7) h{a) = TIEL,

4. BbISICHUTDH KaKHe U3 cleAyroummx pyHKuuii nepuognyeckue



1) y = Inal;

2) y = |coszl;
3) y=10;

_ _ sinbz
Yy= cosdr — 2°

5. Ilocrpours rpadpukn pyHKUMIA.

y =Inz2
_zx—=2

L S

y = COseCZ.

y=2x- sinz.
y=|z+1+|z -2

_4x 45
Y=oz 1

6. Kaxkmue u3 ciaeayromux pyHKuuii MOHOTOHHbIE HJIU OTPAHUYEHHbIE

y—2‘f2 y=vz -2
| y=1° -2,
y==-
={—3 npH z < 0,
y:?;!:—ﬁ' y x mpux 2 0.

7. Bbruucauthb npenesbl GyHKIMIA

lim 4z —1.
2,6

Jim (+* + 2 =3)-

2
ot —2x+1
S

lim z® —32° + 2%
0 r +2=rx
3

lim (z+a) -z
10 a

lim YO~ 2-2

=53 -V +4

fim V2212
=3 Va2 +6—3

o7 —xt 43 —1
zllbngo 102 +z )

lim (vaZ+4 - 10z).

——00




8. HaiiTu npeaeibl, 3aMeHsisl 6€CKOHEYHO MaJIble JKBHBAJIEHTHBIMH

2
lim In(1+ z*)

20 tg‘8z

lim Z-arcsinyy

-0 arcigd/? 2z

lim Y1422 -1

0 1 —cosz

9. BbIYMCAMTH Npeaesibl PyHKIIUN

2 )Y afy, _ _ 1
lim w Iim\& 2, lim In1 —3x) , lim _tgx g2 ,Iim(cos\/;)x.
>3 X3 4 4x% +3x " o16,[x 4 0 Jgx+4 -2 =2sinin(x—1) x>0

. x?
. ([ sin2x
lim| — ,
x>0\ SIN 3X

Tema: IIpousBoanas pynkuun. AuddepeHunpoBanne pasjindyHbIX BUAOB QPYHKIHH.
IIpousBoanbie BbIicIIUX NOPAAKOB. Auddepenuuan pynkuuu. Uccinenosanue
byHxumii.

1. Micxoas u3 onpejieJeHusi npousBoanoii, naiitu f (0).

) .3
sin(xsin—=),x = 0;
f(x)= ( x)

0,x=0.

2. CocTaBUTh YpaBHeHHE HOPMAJIM M YPABHEHHe KacaTeIbHOH K JIaHHOW KPMBO# B TOYKe

¢ abcuucco X, .

y=Xx—Xx% =-1

3. HaliTn npou3BOIHYIO.

In®(1+cosx), y=arcty

V1+x? -1
—

XZ
y=—f— y=
24/1—3x*
1 cos®20x sin®

—In(1+¢). y=ctg(cos5) ————. y=Xx

y=X+ 1 - .
1 40 sin40x

eX

4. HaiiTu MpOU3BOAHYIO Y, .



X=+1-1°

y=tgv1+t.

5. Haiitu npou3BoHy0 N -TO mopsijika.
y=a*.

6. Haiitu npon3BoHy10 4-ro nopsiaka.
y=02x*-7)In(x-1).

7. Hatitn nnddepenuual dy .
y = xarcsin(1/x) + In‘x+\/x2 —1‘, x> 0.

8. BeIyucauTh NpudIHKEeHHO ¢ TOMOIIbIO T depeHiualia.
y=3x, x=7,76.

9. HaiiTu npeaesbl HCHOIb3Yys NpaBuJio JlonuraJs
lim % — 2241
P B
=l z™ —4x +3
et —e"
z—0 sin2z

3

-1
lim &—&=.
z—0 sIn° I

. logex
o

lim z -sin l.
*—00 i

lim zlnctg z.
z—0

10.ITpoBecTH MOJIHOI Hcciaen0BaHue GYHKIMH U IOCTPOUTH rpapuk pyHKumu

L
Yy = e=+3,

Tema: Heonpeneaennolii unTerpai. MHTerpupoBanue panMoHaaIbHbIX, HPPALUHOHAIBHBIX
TPUTOHOMETPHYECKHUX (PYHKIHUIA.

1. HaiiTu uHTErpanbl KCMOB3YSl COOTBETCTBYIOIIYIO IIOJICTAHOBKY



fcos(Ga: + 1)dz.

4z

cos” x
f z°dz )
Vvab+7
f §2:1:-+-32dz
(z* + 3z - 1)*’
/'Nfdx
Tz
/’ln5zdx'
z

2. Haiitu unTerpasl, MpeIBapuTesIbHO MpeoOpa3oBaB MOBIHTErPATbHOE BhIpAXKEHHE

f T+ 2 dz.
;;a:2+1(}
z+8
fz§+3d$'

1— 6z
fi:z+ 1{z — lidm'

3. HaiiTi uaTETpanBl, HCIIOIB3YSI METOJ] HHTETPUPOBAHUS 110 YACTSIM

lena:da:.
f:n-shf);l:da;_ f(2:r—+—3)-coszdz.
fa:2 Inzdz. fa:-scicr)lsa;dz_

fﬂ:3e“” dz. f(m2 —~4z + 1)e % dx.

4. Haiitu nHTErpaNbI

4dz dr
z+3 f(a:—l)s'

/‘ 11de dz )
(z +2)° z° + 10z + 29
(z+6)dr (4z —1)dz

[.1;2—2:1:+17' r“+z+1

dr _ T _ dr.
ot I [ 7%=

I e e
[ Virds fly_-'rt\i;ti.

1+

Tema: OnpeneneHHbIH HHTErpaJ



1. Brruuciuth

f 2% . 5% dg. .
/(c033 T — ‘—eicos z)dz.
42 d 0

w4

2z dz.

z—2 1

0
2
/
i z—4 ftg
0/ dr.
1
/
3

i
— dx
vz —2dz. fl—cosﬁ:c'
€

0 2 p
/‘ p—— /ln(:r:2 + 4) dz. f T cos? gdz.
4 0 0

0 1

f 1n® f 922 In(x + 2) dzx 29z
f !; T dr. : fz 3* dr.
-1

d 0

3.BoruncnuTh miomany GUryp, orpaHuueHHbIX JIMHUSIMU

y=—z% y=—9z.

y=arccosg,z=—-1,z=0,y=0.

y=tg’z, z=1,y=0.

{x=2+3cost, r=3cosp.
y =3+ 2sint. r = 3(1 +sing).

4. BBIYUCIUTD JUIUHBI 1yT KPUBBIX



ort=0mot=n/fd.

z = cost + tsint,
=sint — tcost

4(t —sint), o

5 S 5.

{ l—cost), 2" 3
y= o*rz-O,noz:%

\/ —~ 1 or rouxu A(1;0) no Touku B(2;1).

=ln( -2 orzr=0moz= 3

5. Bemuauciuts 00beM TEIA
z=9-z%2—9% z=0.

22442 =0, y+2=3,2=0.
y=xz2,2=0,2+y=6.

Tema: qu¢depeHuuaibHbie YpaBHEHHUS

1. [IpounTerpupyiite nuddepeHIraIbHble YPaBHCHHS C Pa3ICIAIONIMMUCS TepeMeHHbIMHU. ECITu TaHbl HaYaIbHbIC
YCJOBUS, HAWAUTE YaCTHBIE PEIICHHUS:

y'e® = 2y. (22 4 )y’ =2y + L.
y'Val+a?=y. (1+ 22y +14y* =

2.Pemnth nuddepeHmanbHble ypaBHEHUS

yy' =2y —x
ds_s t
dt  t s
2y e"j’2
y'+—=
X T

3.HaiiTi uHTErpUpyIOMNe MHOKUTENIN U PELIUTh YPAaBHEHUS

y*de + (yx — 1) dy = 0.

(2% — 3y?) da + 22y dy = 0.

(sinz 4+ e¥) dx + cosz dy = 0.

(zsiny +y)de + (22 cosy +xlnz) dy = 0.

Tema: Teopusi BeposiTHOcTH B MaT. CTaTHCTHKA



1. Ilpu nmepeBo3ke suKa, B KOTOPOM COAEPKAIUCH 25 cTaHAapTHas U 12 HecTaHIapTHBIX
JleTanei, yrepsiHa OJHa JeTallb, HEU3BeCTHA Kakasd. Haynauy u3BiedeHHass U3 SIIMKa
JeTaib OKa3aJloch HecTaHnapTHoW. HailiT BeposSTHOCTH TOro, 4ro Obuia yTepsHa
HECTaHJapTHAsl 1€Tajlb.

2. HaiiTn MmaTemMaTu4yeckoe 0XXHUIaHUE TUCKPETHOU CITYJaHON BETHYNHBI

X 4 7 8
P 04 04 02
3. Haiitu qucnepcuio cirydailHOW BEIMYMHBI, 3HAS 3aKOH €€ pacIpeacsICHHs
X 01 2 10 20
P 04 02 015 0,25
4. B mexe paboraroT 7 MyX4HH W 5 KeHmUH. [lo TaOenbHBIM HOMEpaMm Hayaady
otoOpanbsl 8 denmoBek. HalTu BEpOATHOCTH TOrO, YTO CpPeaud HHX OKaxyrcs 4

YKEHITUHBI.
5. Jucnepcus cnydaitnoi Benuunnbsl D(X)=6,25. Haiitu cpepHee KBaapaTHUECKOE
OTKJIOHEHHE.
[IpumepHbIe 3a1aHUA 1JI51 KOHTPOJIbHBIX padoT
KonTtpouabnas pa6ora Nel.
AHaJINTHYECKASI TeOMeTPHSs.
Bapmuanr 1.

1. Jns mpsMoil Ha IUIOCKOCTH, 3a/laHHOM OOIIMM YpaBHEHHEM, BBINUCATh 3HAUYCHUE
yriaoBoro kodddummenta. CocTaBUTh ypaBHEHHWE MPSMOW, MMAPAUICIIBHON JaHHOW U
npoxojsmiei uepe3 Touky A. Haiitu yrioBoit kodhPUIMEHT MpSAMBIX, HEPHEHIUKYISIPHBIX
JJAHHOM, U COCTaBUTh YPAaBHEHME NPAMOMU, NEPINECHIUKYISIPHOW NAHHOM M IPOXOMSILEH 4epe3
Touky B. 3anucate ypaBHeHue npsamoii (AB):

4x —2y —5=0, A(1;-2), B(3;7)

2. I[aHBI BCPIIHHBI TPCYT'OJIbHUKA C KOOPpAWHATAMMU:
(115)1 (_2a_3) A (53 1)
Haiitu YpaBHCHUSA BbBICOTHI U MCIUAHBI 3TOTO TPCYTOJIbHUKA.

3. Jlns npsIMBbIX:

x—2y+5=0mu

5v—3y+1=0

OTIPENIeIUTh UX B3aUMHOE PacloIOKeHue.

Bapuanr 2.

1. Jlns mpsMoil Ha IUIOCKOCTH, 3a/laHHOM OOIIMM ypaBHEHHEM, BBIIUCATh 3HAYECHUE
yriaoBoro kodddunmenta. CocTaBUTh ypaBHEHHE TMPSMOHM, TMapajuIeIbHOW JaHHOW |
npoxonsuie yepe3 Touky A. HailiTu yrimoBoit KOA(QQHUIMEHT NPSMBIX, MEPHEHIUKYISIPHBIX
JTAHHOM, M COCTAaBUTh yYPAaBHEHHE MPSIMOU, MEPHNEHIUKYISIPHOW JAHHOM M IPOXOJSIIEH uepe3
TouKy B. 3anucate ypaBHeHue npsmoii (AB):

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

2. JlaHbl BEpIINHBI TPEYTOJbHHUKA C KOOPAUHATAMMU:
(21-2)1 (31-1) 14 (3’ 0)



Haiitu ypaBHEHUs BBICOTBI U MEUAHBI 3TOI'0 TPEYTOJIbHUKA.

3. Jns npambIX:

2x+3y+3=0 u

-2x—-1y+0=0

OIPEAEIUTh UX B3aUMHOE PacIOJIOKEHUE.

KonTtpouabnas pa6ora Ne2.

DJIeMeHThI JIMHEeHHOH ajnredpbl.

Bapuanr 1.

1. Beruuciuts OIpECaACIIUTEIIb:

S =
[ T i

1 1
1 1
1 0
1 1

2. Pemuth cuctemy ypaBHeHUi MeTooM Kpamepa, 'aycca 1 MaTpUYHBIM METOIOM:

2X1 — X2 — X3 =4
3%y +4X, —2X3 =11
3X1 - 2X2 +4X3 =11

Bapmuanr 2.

1. BerYuciuTh onpeaenuTesb:

O LW w

1 2 4
10 4
-1 -2 4
1 -2 0

w

2. Peiuth cucteMy ypaBHeHui MetogoM Kpamepa, 'aycca 1 MaTpUIHBIM METOIOM:

2X) + Xy —X3 =5
X| +2Xy —2X3 =4
— 2% + X9 +X3=-3

KonrpoubHnas padora Ne3.



BBenenue B aHaus.

Bapuanr 1.

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

2coszx -1
Ne2. lim ——.
" Insinx
2

V11+2x -3

N3, [Im ———.
Xx—4 \/; -2

Ned. lim (€ —2x=D(x+1) .
x>-1  x*+4x* -5

Bapuanr 2.

(x? +3x+2)°

Nel. lim 2 > .
X>-1X" 42X =X -2
N2, lim x-1
o x—>13/X2_1'
.14+ cos3x
No3. I|m I
x=>7 SIN° 7X
3x —2X
) e’ —e
Ne4. lim

x>0 2arcsinX —sin X

KonTtpouabnas padora Ne4.

JAudpepenunaibHoe HCUMCTCHUE.

Bapuanr 1.

Brraucants mpou3BOIHYIO



Nel. y =

MNe2. y =log,(In* x).
MNe3. y:(cosx)e4.
Ned. y = arctg (¥ x + 2).

330052 X

Ne5. Yy =X-

_ 2+arcsinx - x?

V1+x3

Ne6. Y

Bapuanr 2.

Burauciants IIPOU3BOAHYIO
3 3
MNel. y =ctg®x-arctg°x.

_ COS2X + X
X

Ne3. y = (In3x) eI

Ned. y =X +Vx° +1.

—5sin®x

Ne5. y=4
MNe6. y =tg5x - (L+ arcsinx).
KonTtpoabHnas pabora NeS.
HHTerpajbHoe HCYHCICHHUE.

Bapmuanr 1.

Haiitu unTerpast:

dx

1. j1+ I)r(](xl_l)dx. 2. [ x?arctgxdx.

X +1 x® +6x° +13x+9
3. [=——dx. a. | -

X — X (x+1)(x +2)



. I5x4—x3+4x2+8dx 61 dx
. - . . .
X" —8 XVx2+x-1
2 =3

cos? X sin ® x
7. [“—=—dx. 8. [-————dx.

SIn "~ X 4 + cos X
9. jsinzxcos“xdx. 10. jcos2 xsin 3 xdx.

11. Beraucnute miomaab GUrypbl, OrpaHU4eHHON JIMHUSAMHE, 33JaHHBIMHA YPaBHEHUSAMHU:

=+ve’ -1, x=0, y=h2,

Bapuanr 2

Haittu nunterpansr:

1. j%dx. 2. [(4-3x)e™> dx.
7X+12 3x+1
dx. 4, dx
J(x—l)(3x +1) I(x+3)2 (x-5)
f 4Ax? —-5x+9 d 6 |
(x2 —4x+13)(x+1) 4/2+—X X
-3
7. jzglss))((dx. 8. jcosxcosz?:xdx.
9, jmdx. 10. |
sin x sin® xcos* x

1 1. Breruuciante Jiomaab (I)I/Il"ypbl, OrpaHquHHOﬁ JIMHUSMHU, 3aJaHHBIMH YPABHCHUSIMU:
2
y=xv9-x°, y=0, 0<x<3.

Crnmcok TeM 1Jis1 TBOpUYeCKHUX pedepaTos:

1. MaTemaTuyeckue CyKJICHHUS M YMO3AKITIOUCHUSI.
2. 'eometpust JIobaueBckoro.

3. UcTopus maTremMaTukw.

4. 3ameuaTeNbHbIE KPUBBIE B MATEMAaTHKeE.

5. Maremaruku 3moxu Bo3poxxaenus.



6. O HeOOBIYHOCTH MyTEH pPa3BUTUS MATEMATHUKH.
7. Maremaruka 16 Beka: JIFOAM ¥ OTKPBITHSI.

8. 3o50TOCE CeueHue B MPUPOJIE U UCKYCCTBE.

9. Benukwue 3a1a4n IPEeBHOCTH.

MeTtoauyeckue peKOMeH/IallMHU 10 HANUCAHUI0 pedepaToB.

Pedepar — mnuceMenHas paboTa MO ONpeAeNeHHOW HAy4dyHOW mpodiieMe, KpaTKoe
U3JI0KCHUE COJICPIKaHUsI HAyYHOTO TPyJla MM HaydyHOU Tpobiembl. OH sBIsieTCS JACHCTBEHHON
(dbopMOil CaMOCTOSITETFHOTO WCCIEAOBAaHUS HAyYHBIX MPOOJIEM HA OCHOBE H3yUCHUS TEKCTOB,
CHCIUATBHON JIMTEPaTyphl, a TaK)Ke Ha OCHOBE JIMYHBIX HAOJIOJACHUHN, WCCICIOBAHHHA U
NPaKTUYECKOro ombITa. Pedepar momoraer BrIpabOTAaTh HABBIKM U MPHEMBI CAMOCTOSITEIHLHOTO
HAYYHOTO TIOMCKA, TPAMOTHOTO H JIOTHYECKOTO W3JIOKEHHs] H30paHHOW MpoOJIieMbl W
CHOCOOCTBYET NMPHOOIIECHHUIO CTYICHTOB K HAYYHOU JIeSITeIHHOCTH.

[TocnemoBarenbHOCTH PabOTHI:

1. Bri6op Temsl uccnenoBanus. Tema pedepaTta BEIOMpAETCsl CTYIE€HTOM Ha OCHOBE
€ro HayyHoro uHrepeca. Takke oMol B BEIOOpE TEMbI MOKET 0Ka3aTh MPENoaBaTeib.
2. [InanupoBanue uccienoBaHus. BrirouaeT cocTaBlIeHHE KaJEHIAPHOIO IUIaHA

HAyYyHOTO WCCIEAOBaHMS M TIUIaHa [penanonaraeMoro pedepara. Kanenmapueiii minaH
UCCJIEIOBaHMSI BKJIIOYAET CIJIEAYIOIME 3JIEMEHTHL: BbIOOD U (opmynupoBaHHE MPOOIEMBI,
pa3pa0oTKa IUIaHa HWCCIENOBaHHS M IMpeABApUTENBHOrO IlaHa pedepaTa; cOOp U U3yUEHUE
HCXOJHOTO MaTepualia, MOMCK JIMTepaTypbl, aHalIu3 COOPAHHOTO MaTepuaia, TEOpeTHYECKas
pa3zpaboTka mpoOJIeMbl; COOOIEHHE O MPEABAPUTENIBHBIX pe3ylbTaTaX HCCICI0BAHUS;
JTUTEepaTypHOE 0OPMIICHHE HCCIICIOBATEIILCKON TPOOIIEMBI; 00CYKIACHHE paboThI (Ha ceMUHape
U T. IL.).

[Tnan pedepara xapakTepu3yeT ero coaepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
cebOsi: BBeJEHUE, TJe OOOCHOBBIBACTCS aKTYaIbHOCTh NPOOJIEMBI, CTaBATCS IeNb U 3a7adu
UCCIICIOBaHMsI; OCHOBHAasg YacTh, B KOTOPOW paCKphIBA€TCA COJIEp>KAaHUE MPOOJIEMBI;
3aKIII0YeHHE, T1e 0000IIat0TCsl BBIBOABI 110 TEME M JAIOTCS MPAKTUIECKHE PEKOMEH IAIIH.

3. [Torick W w3ydyeHue nuTeparyphl. [[as BbISBICHHS HEOOXOAMMOW JUTEpaTyphl
cieyeT oOpaTUThCs B OMONMMOTEKY WM K mpernojaBaresto. [logodpanHyto muTepatypy ciemayeT
3auxcuposats cornacHo 'OCT no GubauorpaduueckoMy OMUCAHUIO TPOU3BEICHUN MEYaTH.

Jlist pa3zpaboTku pedepara 10CTATOUHO U3yUdeHHe 4-5 BaKHEUIINX CcTaTel 1Mo n30paHHOM
npobneme. Ilpu wu3ydeHnu mMTeparypsl HEOOXOAMMO BBIOMpATh MaTepuang, HE TOJBKO
MOJITBEP K IAIOLIUI MMO3ULIMIO aBTOpa pedeparta, HO U MaTepHall AJis OJIEMUKH.

4.06pabotka marepuana. Ilpu oOpaboTke MOITy4EeHHOro MaTepuaia aBTOP JOJIKEH:
CUCTEMATHU3UPOBATh €ro 10 pas3zesiaM; BbIABUHYTh U OOOCHOBAaTh CBOM TMIIOTE3bI; ONpPEAEIUTh
CBOIO MO3UIHIO0, TOUKY 3PEHUS 110 pacCMaTpUBAEMOi MpobiieMe; YTOUYHUTh 00BEM U COJIepKaHue
MOHSTUM, KOTOPBIMU NPUXOJIUTCS OINEPUPOBATh NpPU pa3pabOTKe TeMbl; CcHOPMYIHPOBATH
ONpeNeNIeHuss M  OCHOBHBIE BBIBOJBI, XapaKTEPHU3YIOLIHE pPEe3ylbTaThl MCCIEJOBAHUS;
OKOHYATEJIbHO YTOUHUTH CTPYKTYpPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYETCS
NpUIEP)KUBAThCA cleAyromux npasui: CreayeT nucaTh JMIIb TO, YEM aBTOP XOYET BBIPa3UTh
CYIIHOCTb Npo0sieMbl, ee Joruky; Ilucate cTporo mocnemoBaTeabHO, JIOTUYHO, JOKa3aTelbHO
(mo cxeme: Te3uc — obocHOBaHME — BBIBOJ); [Tucars sipko, 00pa3HoO, KUBO, HE TOJIBKO BCKPBIBAs
UCTHHY, HO W OTpakas CBOIO MO3MIIMIO, MPOMAraHaupys MOJydeHHble pe3ynbTarhbl; llucath
OCMBICJIICHHO, COOJNIoJasi TMpaBuja TpaMMaTUKHM, HE 3JI0yNoTpedyiAs HayKoOOpa3HBIMU
BBIPAKCHHSIMH.

Pedepar BhImonHsEeTCS B COOTBETCTBUM C TPeOOBAaHUSMHU CTaHIAPTOB, Pa3paOOTaHHBIX
JUIs JTaHHOTO BHJA JOKyMeHTOB. PaGoTa momkHa ObITH BBINIOJIHEHa Ha Oejnoil Oymare
crangaptHoro jucta A4. TekcT MOMKEH OBITh OTMEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTs ciieyronM TpeOOBaHUAM: MTapaMeTphl MOJIeH CTPaHMIL
JIOJDKHBI OBITH B TIpeneNiaXx: BepxHee W HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudt — Times New Roman , pasmep mpudra — 14, MeKCTpOUHBIA HHTEPBAT — MOJTYTOPHBIH.
Jlenta mpuHTepa — TOJbKO 4€pHOro nsera. Hymepamnus crtpanun B pedepare 10KHA OBITh
CKBO3HOMW, HaUYMHAasI ¢ TpeTheil cTpanuisl. Homep mpocTaBnsieTcs apaObckuMu mudppaMu BBEPXY
KQ)KIOU CTPaHULBI CIIpaBa.

[Tpu n3noxeHnn Marepuana He0OX0AUMO MPUICPKHUBATHCS TPUHATOTO TUIAHA.

bubnuorpaduyecknii CnucOK COCTaBISIETCS HAa OCHOBE HMCTOYHHMKOB, KOTOpbIE OBLIU
IPOCMOTPEHBl U M3YYEHBI CTYAEHTOM Ipu HamucaHuu pedepara. J[aHHBIH COUCOK OTpaskaer
CaMOCTOSITENIbHYI0O TBOPYECKYIO padOTy CTYAEHTa, YTO IO3BOJSET CYAUTh O CTENEHU €ro
NOJArOTOBKM M YIJIyOJIeHMM B BBIOpaHHYIO TeMaTHKy. Bcs wucnoib3oBaHHas JHTEparypa
pa3MelaeTcs B CIEAYIOIEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMAaTHUBHBIC
JIOKYMEHTBI; BCSl yueOHasl TuTeparypa B anaBUTHOM MOPSKE, 3aTeM CPEICTBA MEPUOMUECKON
neyaTH B an(aBUTHOM HOPs/IKE; HCTOYHUKM U3 ceTu HTepHerT.

@oH THIIOBLIX TECTOBBIX 3aaHMIA

1. Mampuuywl u onpeoerumenu

2 -1 1
JNana matpunma A=|3 1 O |. TornasiaementC,, matpuubl C = 3A paBen
1 2 -1
3
9
-3
6
2 -1 1
Jana matpuna A=|3 1 0 |.ToraasnementC,, MmaTpuusbl C = % A paBeH
1 2 -1
0
ﬂ
3
2
3
1
1 2
IIpyu kaKoM 3HAYEHHH (! 3HAYEHHUE ONPeTeTUTEs paBHoO -2
1
-1
2
-2
1

IIpn kaKoM 3HAYEeHUHU ! 3HAYEHHUeE ONpeaeTuTeNst paBHo 1
a



1 2
IIpyn kaKoM 3HAYEHHU (! 3HAYEHHUE OTPeTeTUTEs paBHO 2
a
6
2
4
0
a
IIpyn kaKoM 3HAYEHUHU ! 3HAYEHHUE ONPeTeTUTEs i‘ paBHO -1
3
1
2
0
3 -1 1 2 1 1
Hanbl Mmatpunbl A=| -2 1 0 nu B=|{4 1 0 |. Toraa saemeHT C,, MATPULBI
1 2 -1 0 2 -1
C=A+B paBen
-2
2
0
1
3 -1 0 2 1 1
Hanbl MmaTpunpl A= -2 1 -1 n B={4 1 O |. Torna snemeHT C,, MAaTPHIBI
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



3 -1 1
Onpenenurens matpunbl (|1 0 0 |paBen
1 2 -1

0 -1 1
Onpenenurens marpunbl ([0 4 1 |paBen
1 2 -1

CD(.JO(J‘I(').|

31 1
Jlana matpuna A=|4 1 0 [.Torma >JeMeHT a,, TPAHCHOHMPOBAHHOH MaTpuUbI A
5 2 -1

paBeH

R ODN

3 1 1
AnreGpanyueckoe 10NOJHEHHE dIeMeHTa 8, MaTpunbl A=| -2 -3 0 |paBHo
5 4 1



2. Cucmemvl ypasnenuil

X—y=5
2x+y=1
(2;-3);
(1, -3);

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

Xx—~/5y =0
2\/5x —5y =10

(+/5; 2);

(3+5;2);
2+5; -2);
245, 2).

3x—-2y=4
X+3y=5

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

3Xx+2y=8
—b6x—-7y=-28
(-1; 1);
(0; 0);
(2; 1);
(0; 4).

4x+5y+6z2=19

X+2y+3z2=10
7X+8y =1



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

(-1;1;-3)

(-1; -1; 3).

3. Ananumuueckasn zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepuIrHbI napauienorpamma, npudem A u C —
HPOTUBOIIOJIOXKHBIE BepIunHbl. HaiiTn yeTBepTyro Bepmmny?

(1,3);

(-1’ _S)a
(-11 3)1
(-1.5).

Han tpeyronpHuk ¢ BepmmHamu A(-2, 4), B(-6, 8), C(5, -6). Haiitu miomans 3Toro
TPEYTroJIbHUKA.

Haiitn npssMoyrosnbHbIe KOOPAUHATHI TOUYEK A, B 111 KOTOPBIX U3BECTHBI MOJISIPHBIE
koopauHathl A(3, 0), B( 2,—% ).

AG, 1), BL—3);

AG, 0), BL—3),

AG, 0), BL—3),

AG, 0), BL—3)

Otpe3sok ¢ koHamu A(1, -5) u B(4, 3) pa3nenen Ha Tpu paBHble yacTu. HaiiT KoopAMHATHI
TOYEK JICTICHHUS.

2)_Z ’ (3! lj 1
3 3

Haiitu mutomazs yetbipexyroyibauka ¢ Bepmmuamu A(-3, 2), B(3, 4), C(6,1), D(5, -2).



21,
26;
22,

32.

Hansl Bepmunbl A(2, 1), B(-2, -2), C(-8, 6) Tpeyronpanka ABC. HaliTu 1yiMHY BBICOTHI,
OILYILIEHHOM U3 BEpIIUHEI B.

J5 ;
3J5 ;
23;
2+/5.

HaiiTi Touku nepeceueHus KpuBoil Y = 645X — X* ¢ 0CAMH KOOpJMHAT.

(01 6)’ (61 '1)’ ('1’ O)’
(O! 6)! (61 O)v (-11 O)’
(01 5)’ (61 0)’ ('11 0)1
0, 6), (6, 0), (1, 0).

Ornpenenutb pacCTOsTHUE MEXAY TOUKaMU A(\/E , — \/7 ), B(Z\/E , O)
4,
2;
3;
5
CocTaBHT ypaBHEHHE MPSIMO#i, OTCEKAOIIEeH Ha OCH OpMHAT OTpe30K b=1 1 obOpa3syroiieii ¢

27
MOJIOKUTETHHBIM HaIPaBICHUEM OCH a0CITUCC YTOI o = — .

yz—\/§x+1;
y=x/§x+1;
y=—/3x-1
y=—\/§X+2

Hanucatb ypaBHeHHe mpsiMoii, mpoxoasuieit uepe3 Touku A(0;2) u B(2;4).
x+—y+2=0;
-x +y+2=0;
x—y +5=0;
x —y+2=0.

Hamucatp ypaBHeHHe 3iutuIca ¢ moixyocsimu a=2 u b=3.
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Lok
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Hanucars ypaBHeHue runep0obl ¢ mosyocsMu a=3 u b=4.

2 2

y

JlaHo ypaBHeHUE dJUIHICca %5 + 6 =1. Haiftu koopauHaThl (HOKYCOB.

4. Bekmopnasa anzeopa

Jlano: [a] =13, |p| =19, [4 +b| = 24. Haiitu [ -b|.

21;
22,
23;
24,

Tlano: |3 =5, \6\ =12, d L b. Haiiru \a’+ 6\ u \a —b‘ .

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



Ipencrasuts Bektop d = (4,11, —3) Kak IMHEHHYI0 KOMOHHALHMIO BEKTOPOB
3=(221),b=(570),¢=(3-24).

o
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0,000

I
w
Oy
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BekTops! & u b 06pasyrotT yron ¢ = 60°, mpu aTom |§| =5, ‘6‘ =8. Haiitn ‘é + 5‘ u ‘é — b‘ .

129, 7.;
v119, 7.;
V129, 5.;
229, 7
5. Oynkyuu
X* +4

Haiitu o6acts onpenenenus yaxmuun f (X) =

(— 0, —l)u(—l, +oo);

x3+1°

(—o0, —2) (=1, +);
(—oo, —l)U(O, +oo);
(—oo, —l)u(l, +oo).

Haiiti o6nacts onpenenenns pyakuun f (X) = log, (—X).

)i
%
)

-2

O

O-b

— 0
— 00
— Q0

=

Haiitu o6nacts onpenernetust Gyukimn f(X) = /X —7 ++/10—X.

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



Haiitu o6nacts onpesenenus pynkuun f(X) =X —7X+6.

(=0, J U5, +0).;
(— oo, 1 U[6, + ). ;
(— o, 0] U[6, +x).;
(—L 1 U[6, + ).
Jns yakuum o(t) = ttj > HaWTH: qo(— l), (o[%j, (p(Zt —1).

N2t—4

1; 1,6; ;
(2t -1)°
2 1: 2t—é‘;
(2t -1)
2 16 Y24
(2t -1)
2 16 Y2A*+4
(2t -1)
TunoBbie KOHTPOJILHBbIE 3aIaHUS JIS CAMOCTOATEILHOM PadoThI
CTYJIEHTOB
KonTtpouabnas pa6ora Nel.
AHaJINTHYECKASI TeOMeTPHSs.
Bapwuanr 1.

1. Jns npsMoil Ha IUIOCKOCTH, 3a/laHHOM OOIIMM YypaBHEHHEM, BBIHMCATh 3HAYCHHE
yrinoBoro kod¢¢unuenrta. CocTaBUTh ypaBHEHHE MpPSMOH, NapaielbHOW JaHHOM U
npoxosmie uepe3 Touky A. Hailitu yrioBoit kodhPUIMEHT NpSAMBIX, HNEPIEHIUKYISIPHBIX
JAHHOW, ¥ COCTaBUTh ypaBHEHHUE NPSMOH, NMEPNEHAUKYISPHON NaHHON M NMPOXOJAILIEH 4depes
Touky B. 3anucate ypaBHeHue npsmoii (AB):

4x -2y —-5=0, A(1;-2), B(3;7)

2. JlaHbl BEPIIMHBI TPEYTOJIbHUKA C KOOPANHATAMMU:

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

Haiitn ypaBHEHMsI BBICOTBI M MEUAHBI ATOIO TPEYTOJIbHHKA.

3. Jlns npsIMBbIX:

x—2y+5=0mu

5v—3y+1=0

OIIPEIEIUTD UX B3aUMHOE PACIIOIOKEHHE.

Bapuanr 2.

1. Jlns mpsMoil Ha IUIOCKOCTH, 3a/laHHOM OOIIMM ypaBHEHHEM, BBIIUCATh 3HAYECHUE
yrioBoro kodddunmenta. CocTaBUTh ypaBHEHHE TMPSMOHM, TMapalieIbHON JaHHOW U
npoxonsnie uyepe3 Touky A. Haltu yrioBod Kod(hQHUIMEHT NpPSAMBIX, MEPHEHAUKYISIPHBIX
JTAHHOM, U COCTAaBUTh YpPAaBHEHHME MPSIMOU, MEPHNEHIUKYISIPHOW JAHHOM M IPOXOJSIIEH uepe3
TouKy B. 3anucate ypaBHeHue npsmoit (AB):
4x+2y+5=0, A(-1;2), B(3;5)

2. JlaHbl BEPIIMHBI TPEYTOJIbHUKA C KOOPANHATAMMU:

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



Haiitu ypaBHEHUs BBICOTBI U MEIUAHBI 3TOT'O TPEYTOJIbHUKA.
3. Jns npambIX:

2x+3y+3=0 u

-2x—-1y+0=0

OIPEAEIUTh UX B3aUMHOE PacIOJIOKEHUE.

KonTtpouabnas pa6ora Ne2.

DJIeMeHThI JIMHEeHHOH ajredpbl.
Bapuanr 1.
1. Beruucnute onpenesnnTens:
11
1 0
11
11

R O Rk
[ I

2. Pemuth cuctemy ypaBHeHHH MeTosioM Kpamepa, 'aycca 1 MaTpUYHBIM METOOM:
2X — Xy — X3 =4
3X1 +4x, —2%x3 =11
3% —2Xy +4X3 =11

Bapuanr 2.
1. Beruucnute onpenennuTens:

1 2 3 4

-1 0 3 4

1-2 0 4

-1 -2 -30

2. Pemuth cuctemy ypaBHeHUi MeTooM Kpamepa, 'aycca 1 MaTpUIHBIM METOIOM:
2X) + X9 —X3 =5

X +2Xy —2X3 =4

—2X +Xo + X3 =—3
KonTtpoabsHnas pabora Ne3.
BBenenue B anaJms.

Bapmuanr 1.
72X _ 53X
Nel. lim .
x—0 2X — arctg 3x
2m¥x_1
N2, lim ——,
" Insinx
2
.11+ 2x -3
MNe3. lim

X—4 J;_Z '
3_ —
Ne4. |lim (X" —2x 1)(X+1).

x>-1  x*4+4x% -5
Bapuanr 2.

(X2 +3x+2)?
Nel. lim — > :
X>-1X" +2X° =X =2




ez, fim X1
0/, r——————
x—>13/X2_1
.1+ cos3x
x—>7 SIN° 77X
3X —2X

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

KonTtpouabnas padora Ne4.
JAnddepennuanbHoe ucuncieHne.

Bapuanr 1.

Buviuucniume npouszeoonyio

tg?x

X3

Nel. y =

No2. y =log,(In* x).
MNe3. Yy = (cosx)e4.

Ned. y = arctg (4/x + 2).
o5,y =X 335X

2 +arcsinx - x?
Ne6. Y = .
Vi+x3
Bapmuanr 2.
Botuucaumos npouzeoonyio
MNel. y =ctg®x - arctg >x.
COS2X + X

3X
Ne3. y = (In3x)esinx,

Nod. Yy =X +Vx° +1.

oS, y:4—55in3x'
Ne6. Yy =1g5X - (L+ arcsinx).

No2. Yy =



KonrtposbHas padora Ne5.
HccienoBanue pyHKumnu.
HccnenoBath QyHkmo Y = f (X) :
[Toctpouts cxemarnueckuid rpaduk QyHKINU.

Bapuanr 1.
X+5 5
CX+5 X
Bapuanr 2.
y x -5 .5
X-5 X
KonTtpouabnas pa6ora Ne6.
HHTerpasbHoe HcUMCICHHE.
Bapuanr 1.
Haiitu unterpasnisi:
1+In(x-1
| ( )dx. 2. [ x*arctgxax.
X—1
X3 +1 X2 +6x* +13x+9
| ———dx. 4, 5 dX
X — X T (x+1)(x+2)
: 15x4—x3+4x2+8dx o dx
: 3 : . .
X* -8 XV X2 +x-1
2 -3
COS™ X - SIN~ X
7. [ dx. 8. [———dx.
sin” X "4+ COSX
9. [sin * xcos* xdx. 10. {cos? xsin * xdx.

11. Bblumcantb nnowaab Gurypbl, orpaHNYEeHHON NMHUAMM, 334aHHbIMWN YPaBHEHUAMMU:

x=+e’-1, x=0, y=h2.

Bapuanr 2

Haiitu unTerpast:

1. ﬁa;cig;—xdx_ 2. [(4—3x)e™> dx.
J 7X+12 dx . 3x+1 dx
C(x=1)(Bx+1) C(x+3)(x=5)



I 4x% —5x+9 dx GI
(X2 —4x+13)(x+1) 4/2—+X x

.3
sin ° x
7.] —dx. s.jcosxcosz3xdx.
cos’® X
2+ COS X
0. [=——"dx. 10. |
sin x sin 2 xcos* x

11. Beruncnuth miomaas GUrypsl, OrpaHHuYEeHHON JTMHUSMU, 33JaHHBIMU YPaBHEHHUSIMHU:

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

9. YueOHO-MeTOIMYECKOe M MH(pOPMAIMOHHOE o0ecrieyeHne TUCHMIIHHBI (MOTYJIsi)

Cnucok pekoMeHayeMoil TuTepaTypsbl

a) OcHOBHAas JIUTEpPaTYypa

1. Beicmias marematuka juis skoHomuctoB: yueOHuk / H.ILL. Kpemep, B.A. Ilytko,
N.M. Tpumun, M.H. ®puaman; pea. H.IL. Kpemep. — 3-¢ uzn. — Mocksa: IOuutu, 2015. — 482
c.. rpad. — (3010TOM (OHI POCCUUCKHUX Y4eOHHMKOB). — PekmM JocTyma: 1O IMOAIKCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nata obpamenus: 29.11.2020). —
ISBN 978-5-238-00991-9. — Tekct: 21eKTPOHHBIIA.

2. bypos, A.H. Jlunelinas anrebpa W aHanuTHYecKas reoMeTpus : yueOHoe rmocobue :
[16+] / A.H.Bypos, 3.I.Cocuuna. — HoBocubupck: HoBocuOupckuii rocynapCTBEHHBIH
TexHuueckud yHuepcurer, 2012. — 186 c¢. — Pexum [ocryma: o MOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=228751 (nata obpamenus: 29.11.2020). —
TexcT: 31eKTpOHHBIH.

3. AHanuTHYeCcKas TEOMETpUs W JIMHEWHas airedpa: ydeOHO-MeToaudeckoe mocooue /
cocT. A.B. Mengenes. — KemepoBo: KemepoBckuii rocynapctBenHsiit yausepeuret, 2012, — 111
c. - Pexnm JOCTyMa: o MOJIHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=232773 (nata obpamenus: 29.11.2020). —
TekceT: 2NeKTPOHHBIN.

4 Yeronun, A.Il. Jluneitnas anrebpa U aHaTUTHYECKas TeoMeTpus: yuyeObHoe mocodue /
Al Yeromun; FOxublii  ¢enepanbHbli  yHUBepcuteT. — PoctoB-Ha-Jlony:  HOxHBIi
denepanbublit  yHUBepcuter, 2015. — 149 c¢. — Pexum pocryma: mo MOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nata obOpamenus: 29.11.2020). —
bubnuorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT: 31eKTpOHHBIH.

5.9KOHOMHUKO-MaTeMaTUYECKUEe METOJIbI M TPUKIAIHBIE MOJEIN: ydeOHoe mocodue /
B.B. ®enocees, A.H. Tapmam, U.B. Opnosa, B.A. [TonoBuukos; oz pexn. B.B. ®enoceesa. — 2-
e u3l., nepepad. u nom. — Mocksa: FOuuth, 2015. — 302 c. — Pexxum nocTtyna: mo mojamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=114535 (nata obOpamenus: 29.11.2020). —
bubmmorp. B k1. — ISBN 5-238-00819-8. — TekcT : 11eKTpOHHBIH.

0) JJonosiHuTebHAS JJUTEpPaTypa

1. Marematunueckas sunukinonenus. / M. U3n. "Ounukionequsa”, 1977- 85 r.
2. CnoBaps toHoro Matemaruka. / M. Ilegaroruka, 1989 r.


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
https://biblioclub.ru/index.php?page=book&id=114535

3. IMamkun A. C. 3agaud 10 BBICHICH MaTeMaTHKE,

TEOPUU BEPOSATHOCTEH,

MaTeMaTUYECKON CTAaTUCTHKE, MAT. MPOrpaMMUPOBAHUIO C pelieHussMu. — M.: Beiciias mikona,

2005.

4. Nynasa A.A., lynapenko B.A. Anrebpa u reomerpus. / Munck, 1989 r.

5. Abpamosun M., Cturan M. CnpaBoYHUK IO CIENUAIBHBIM (QYHKIMSAM ¢ GOpMYyIIaMHu,
rpadukamMu ¥ MaTeMaTHYeCKuMu Tabnuamu. 1979.

6. JluxomeroB B.II., MankeBuu M.II. PykoBoacTBO K peIIEHUIO 3a/1ad IO BBICIICH

MaTteMaTuke. / MuHck, 1969 r.

7. NemunoBuu b. II., Kynpssues B. A. Kparkuii kypc BbIciield MaTeMaTHKU.— M.:

Actpens, 2007.

8. Munopckuit B.I1. CoopHuk 3amau mo Beiciieii matemaruke. M.: Hayka, 2008.
9. OO0t Kypc BbICIIEH MaTeMaTUKH 11 SkoHOMHCTOB. [lox pen. B.M. EpmakoBa. M.:

NHOPA-M. 2008.

10. [llunauyes B.C. Bricmas marematuka. M3manue mecroe. M.: Beicmas mkosna, 2006.
11. MMucemennsiit Jl. T. KoncnekT nekuuu mo Beiciiel MaTtemaTuke. — M.: Alipuc-tipecc,

2007

B) UHTEpHET-pecypebl
bazul JaHHBbIX, I/IH@OpMaHHOHHO-CHpaBOLIHI)IC 1 ITOUCKOBBIC CUCTEMBI
-MHpopMamOHHbII MaTeMaTHYECKHI TOPTaj BCS MaTeMaTHUKa B OTHOM MECTe:

http://allmath.ru/mathan.htm

- ®enepanbHbIil HHPOPMAIIMOHHBIN TTOpTall «IKOHOMKKA. Cortnonorus. MeHeHKMEHT»
(Paznmensr: Kauru u crarbu; Yuebnble mporpammsl; JKypHabHBIHA 3a7).

- http://bookfi.org - snekrponnas 6udbanoTeKa

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

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

- http://mathnet.ru - obmepoccuiickuit MaTeMaTHYECKHUIA TOPTAI

- http://smath.ru/lib/ - monHorekcToBBIC KOMUIEKIMU KypHAIOB (6nbimmoreka KOMUW BHI]

PAH)

- OBC "Koncynbrant crygenta” (http://www.studentlibrary.ru)
- OBC «YHuBepcuterckas oudnanoreka onnaita» (http://www.biblioclub.ru)

l") COoCTaB

JJUOCH3UOHHOI'O H

CcBOOOIHO

pacnpoCTpaHsAEeMOro IPOrpaMMHOIO

06GCH6‘~IGHI/I$I, B TOM YHUCJIC OTCUCCTBCHHOI'O IMPOU3BOACTBA

0 HaumeHoBanue Ne orosopa (JinueH3us)
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
Cucrema TeCTUPOBAHUS Ne 468 ot 03.12.2013 UII Cynratynun P.T. (6eccpouno)
12
SunravWEBClass
13 AHTUBHPYCHOE ITPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 10

obecnieuenue KasperksyTotalSecurity

14.03.2019 r.(nposena no 2021 r.)



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/

Cuctema yrpaBieHus 6azamu 1aHHbIX | CBOOOIHOE MporpaMMHOE obecrieueHre(0ecCpoyuHo)

14 IS
MySQLFireBird

15 Cucrema IIOUCKa TeKCToBBIX | Ne 795 ot 26.12.2018 (meticrButenen qo 30.12.2019 1) ¢
3aumcTBOBaHUM «AnTuIaruar. BY3» | 3AO «Antu-Ilnaruary npoanena go 2021 r.

16 KoncynpTanT+ Ne 430-2017/614 0111.01.2017 1. OO0 «Dact-Uudopm»

(6eccpouno)
17 ["apanT 01.2020-12.2021r.

10. MaTepI/IaJILHO-TeXHI/I‘IGCKOC OCHAIICHUEC TUCHHUIIJINHDBI:

[IpoBeaeHue JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSATUH MO JUCHUILIUHE OCYIIECTBISETCS B
kabuaere Ne 405 (YK Ne 7, PCO — Amnanwus, r. BnaaukaBka3s, yia. Baryruna, a. 44 - 46),
OCHAIIICHHOTO 000pYAOBaHKMEM) - ydeOHast ayIuTOpuUs il IPOBEJCHUS 3aHITUHN JICKIIHOHHOTO
THUIIA, CECMHUHAPCKOT0 TUIIA, TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTALUN, TEKYILIET0 KOHTPOJIS
U TPOMEXKYTOUYHOM aTTeCTallid, a TaKXkKe CaMOCTOSTeNbHOW paboThl  00yyarommxcs,
OCHAIIIEHHOT0 000pY/I0BaHUEM: MPEINOAaBaTEIbCKUN CTOM, CTYJ, CTOJBI O0YYaIOIIUXCs, CTYJIbS,
kadeapa, KiIaccHas JOCKa, MyJIbTHMEIUIHHBIA KOMITIEKC (MIPOEKTOpP, SKpaH), HOYTOYK, KOJIOHKH,
3eKTpoHHas Kadeapa ¢ MUKPO(GOHOM, a TaKkKe MPOrPaMMHBIM 00eCIIeYeHUEM.

[IpoBeneHne TecTUpPOBaHMSI U CaMOCTOSTENbHAss paboTa CTYAEHTOB IO JHUCLUILIMHE
ocymiectBisiercss B komnbeiorepHoM kimacce (YK Ne 7, PCO — Ananus, r. BnagukaBkas, yi.
Baryruna, na. 44-46), ocHameHHOro OOOpYyIOBaHUEM:  MPENOJABATEIILCKUI  CTOJ,
MPEnoAaBaTeNbCKUI CTYJ, CTOJIBI O0YYarolMXCs, CTYJbs, KJIacCHas JOCKA, MYIbTUMEIUMHBIN
KOMIUIEKC (IpoekTop, 3kpaH), kojoHkH, IIK mpenomaBarens, IIK oOyuwarommxcs, a Takxke
IPOrPaMMHBIM 00€CTIeYeHUEM.

bubanorexka, B TOM 4Mcie YMTAJBHBIA 3a/1: CTOJBl M CTY/Ibs I OOyYarolmuxcs,
KOMITBIOTEPHl B KOMIUIEKTE - C MPOrPAMMHBIM O0€CIIeYeHUEeM, BBIXOJIOM B ceTh VHTepHeT u
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny COI'Y

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

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

ObC"Yuusepcurerckas oudmnoreka ONLINE" https://biblioclub.ru

9bC «KoncynbTanT cTynenTa»  http://www.studentlibrary.ru

DBC «Opaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025, Pecnybnuka Cesepras Ocerust —AnaHus,

ropoj Biannkaskas,

ymuna Leperenu/Barytuna, nom 16/19, yuebnsiii kopryc Ne 6.
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11. JIucTt 00HOBJIeHHMSI/AKTyaJIN3ALUA

1. Ilporpamma akTyaau3upoBaHa.

BHeceHHble W3MEHEHHST pPAacCMOTPEHBI W YTBEPXKACHBI Ha 3acelaHud Kadeapbl
MaTeMaTH4YeCKOro aHanuza oT «22» utoHs 2018 1., mpoTokoa Ne 9;

0J100peHbl Ha 3acellaHuy coBeTa (aKyiabTeTa XMMHUHU, OMOJOTMM U OMOTEXHOJOTHH OT
«29» nronsa 2018 r., mpoTokosa Ne 11.

2. [IporpamMma akTyaJu3upoOBaHa.

BHeceHHble W3MEHEHHUS PAcCMOTPEHBI M YTBEPXKICHBI Ha 3acelaHuu Kadeapsl
MareMaTH4yeckoro ananuza oT «27 utoHs 2019 r., nporokoi Ne 9;

0Z00peHbI Ha 3acellaHMU coBeTa (DaKyinbTeTa XUMHH, OMOJOTUH U OHMOTEXHOJOTHUH OT
«01» uronst 2019 r., mpotokon Ne 12/18-19.

3. IIporpaMMma akTyaau3upoBaHa.
BHecennble W3MEHEHUSI pAcCMOTpPEHbl U YTBEPXKIEHBI Ha 3acelaHuu Kadeapsl
MaTeMaTu4ecKkoro ananusa ot «26» urons 2020 r., mporokon Ne 11;

0JI00peHbI Ha 3aceaHuu CoBeTa (aKyIbTeTa XMMHHU, OMOJIOTHH W OMOTEXHOJOTWH OT
«30» mrons 2020 r., mpotokoa Ne 10/19-20.
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