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PaGouast mporpamma AUCIUIUTHHBI (MOJTYJIsT) pa3paboTaHa Ha OCHOBE:

1) ®I'OC BO mno wuampasineauio moarotoBku 39.03.02 CormansHas paboTa, YTBEPIKICHHOIO
MunucrepcTBoM 00pa3oBanus u Hayku PO «5» despais 2018 r. npuka3 Ne 76

2) VYuebHoro mimana 1o HampapieHuio moarotoBku 39.03.02 CormansHas pabora, 0I0O0PEHHOIO
yuerbiM coBetom PI'BOY BO Kuposckuit MY MunsapaBa Poccun ot «26» ampens 2019 r.
npoToKoJ Ne 4.,

3) IlpodeccuonanpHoro crapmapra "Croeuuamuct 10 COLMAIBHOH pabore", yTBEp:KIACHHOTIO
MUHHCTEPCTBOM TPYJa U CONMAIbHON 3amuThl PO «22» oktsa6ps 2013 r., mpukas Ne 5711.

Pabovas nporpamMMa TUCIUILITUHBI OA00pEHa:

kadeapoit pusukn u MmeauuHckoi nadopmatuku 16.05.2019 r. (mporokoi Ne 7)

3aBenyronuii kadenpoit A.B. IllaTtpos

VueHBIM COBETOM COIMATIbHO-3KOHOMUYecKoro dakynbrera 22.05.2019 . (mpotoko: Ne 5)

[Ipencenarens Yuenoro cosera dakynprera JI.H. [lImakoBa

IenrpanbubiM MeToguueckum copetom 23.05.2019 r. (mpotokos Ne 5)

[Ipenacenarens HMC E.H. Kacatkun

Pazpaborunkm:
Crapuuii npenojaBaTesb Kadeapsl
¢uzuku u menunuHckoit nHGopmatrku O.JI. KopoTkosa

PeuenseHTbl
3aBenyromuii kadenpoit natopusznonoruu GI'bOY BO Kuposckoro 'MY Munzapasa Poccuu, 1oxkrop
MEAUIMHCKUX HayK, npodeccop A.I1. Cruun

HoneHt kadeapsl npukiagHoi mareMaTku 1 uHGopmatuku GI'BOY BO Bsrckoro I'Y, kanauaar Ouo-
nornueckux Hayk IL.I'. Uynpakos
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Pazznen 1. [lepedens niIaHUpyeMbIX pe3y/IbTATOB 00y4YeHHs AU CHUIINHE, COOTHECEHHBIX C IJIAHU-
pyemMbIMH pe3yiabTaTamu ocsoenus OITOII

1.1. lesb U3yyeHUs: AUCHUILINHBI

Crioco6cTBOBaTh (POPMHUPOBAHUIO OOIIEH MaTeMaTHYECKON KYIbTYphl CTYI€HTA, PA3BUTHIO Y CTY-
JICHTOB CIIOCOOHOCTH CaMOCTOSITEIBHOTO M3YyYCHHS MAaTEMAaTUYECKOH JIUTEPaTyphl, BHIPAOOTKE HABHIKOB
IIPAaKTUYECKOI0 IPUMEHEHHUs MaTeMaTU4YeCKOro ammapara ¥ peajln3allMd W3y4aeMbIX ajIrOpUTMOB B
MPUKIIAJHBIX 331a4aX TPO(eCcCHOHATBHOMN NEATETLHOCTH.

1.2. 3agauu usydyeHust JTUCHUILINHBI:

« chopMHUPOBATh HABBIKM YYacTHsl B COIMAILHO-TIPOCKTHOW JEATEIHHOCTH, HANIPABICHHOW Ha TO-
BBIIIICHHE KaYeCTBA COLMAILHOM pabOThl U 00eCIeYeHHNE COIIMAIBHOTO OJIArOIOIYYH s IMYHOCTH B O0IIIe-
CTBa;

« chOpMHPOBATh HABBIKM OpPTaHHM3AIMM U IIPOBEJACHHS NMPHUKIIATHBIX HUCCICIOBAHUI B 00JACTH CO-
[IUATbHON PabOTHI, AaHATU3 MOJIYYEHHBIX JAHHBIX C UCIOJIB30BAHUEM KOJMYECTBEHHBIX M Ka4eCTBEHHBIX
METO/IOB;

« OOYYHTB CTYJICHTOB OCHOBAM BBICIICH MAaTEMATHKH,

« COBEPIICHCTBOBATh JIOTHYECKOE U MATEMATUYECKOE MBIIIJICHUE CTYICHTOB;

o JaTh HABBIKHM MCIIOJIH30BAHMS MATEMAaTHICCKUX METOJIOB IS PEIICHUS 3a1a4 B 00JIaCTH COITUOIIO-
TMYECKHUX MCCIICAOBAHUN U COIMAIBHON paOOTHI.

1.3. Mecrto nucuunjuHbl B cTpykrype OINOIL:
Hucuunnmna «Maremaruka. MateMaTnueCKOe MOJCIIMPOBAHUE COLMAIbHBIX ITPOLIECCOBY OTHO-
cutcs k 6moky b 1. luctuminael (Moaynn) o0s3aTebHON YacTH.

OcHoBHbBIC 3HaHMS, HEOOXOJUMbBIE NIl U3YYCHHs JUCIHUILUTUHBL (OPMUPYIOTCS TPHU U3YYECHUU
TucIuILInH: BBenenue B nmpodeccuro.

SIBnsercs npez[meCTBy}omeﬁ JI U3y4CHUA JUCHUTIIINH: I/IH(i)OpMaI_II/IOHHBIe TCXHOJIOTHH B COLIU-
allbHOM pa60Te, COI_II/IaJIBHaH CTaTUCTHKA

1.4. O0bexTHI IPOeccHOHANTBHOM 1eATeTbHOCTH

Oo6mbexramu npodecCHOHAIbHON IesTeTbHOCTH BBITYCKHUKOB, OCBOUMBIIMX Pa0OYyI0 MPOrpamMmy
JMCLUIUIMHBI, SIBJISIOTCS: OT/AEIbHbIE JIMLA, CEMbH, TPYIIBl HaceIeHUs M OOIIHOCTH, HYKIAIOIIUeCs B
COLIMAJIbHOM 3aIIUTE.

1.5. Tunsi 32524 npogecCHOHAIBHOI 1eATeTbHOCTH

I/I3yquI/Ie JTaHHON JUCHUILIAHBI HaIlpaBJICHO HA NMOATOTOBKY K PCHICHUIO 3a1a4 HpO(i)CCCI/IOHaJ'IB'
HOH JIeSITeILHOCTU CJICOAYIOIIUX THUIIOB!: HpOGKTHBII\/JI.



1.6. ®opmupyemblie KOMIETEHIIMU BHIMYCKHUKA

[Tponiecc M3ydeHus: MUCHUILIMHBI HANPaBieH Ha ()OPMHPOBAHUE Y BBITYCKHHUKA CIETYIOLTHX

KOMITETEHIIU:
PesyabTathI IlepeyeHns MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUS MO OueHoyHble

Ne OCBOEHHS HNupuxarop JUHCITHILTHHE cpeacrsa

n/ | OIOII (muaekc JOCTHKeHH LIS Te- 1S 1po-

! :ﬁﬁggf&:ﬁg roMHETEHIT 3HaTh Ymernb Baagern K{:::_m rs;:z?;::

TPOJIsA CTalum
1 2 3 4 5 6 7 8

1 | YK-1 Cnoco- NAVYK11 Mertonsl pabo- | Ucmonb3oBate | Anropurmamu | Cutya- | Tecr,
OeH ocymiecTB- | AHaJIU3UPYET THI CO CTaTH- IIaHHBIE CO- OmHMCaHus, 00- | ITHOH- cobece-
JIATh TIOUCK, 3a/mady, BeIZie- | CTUYECKUMH IUOJIOTHYe- paboTku, Xpa- | HbIE JIOBaHHE
KPUTHIECKHUN 5151 ee 6a30BbIe | JaHHBIMU. CKHX OIMPOCOB, | HEHUS W aHAII- | 3a]1a4H,
aHaIIM3 ¥ CHH- | COCTaBIISIO- TpebGoBanug K | CTAaTHCTHKH, 3a CTaTUCTHYEe- | KOH-

Te3 uHopma- | Imme, ornpee- KOH(UICHIIN- aHAJM3UPOBATh | CKUX JAHHBIX. | TPOJb-
LIUY, IPUME- JISeT U paHXKU- | aJIbHOCTH JINY- | OTYCTHOCTh Has pa-
HSATH CHCTEM- pyet uHdop- HOW nH(pOpMa- | yUpeKICHUHN U 0ora,
HBIH MOJIXO MaIuio, TpeOy- | LUH, XPAaHCHUIO | OpraHU3aluii pede-
JUTSL PEIICHUS eMYI0 JUIS pe- W ONepUpOBa- par,
MTOCTABIICHHBIX | IIEHUS MOCTaB- | HHIO IePCO- TecT
3a1a4 JICHHOM 3a7ja4il | HaJIbHBIMA

JTAaHHBIMA

rpakaaH.

2 | YK-2. Cnoco- N VK21 Maremarnue- BrisBasars Hasrixamu Curya- | Tecr,
OeH ompeze- DopMynupyeT | CKHE METObI aHaJIM3UpOBaTh | (OPMYIMpOBa- | IMOH- cobece-
JIATH KPYT 3a- mpoOieMy, pe- | pelieHus TH- MH(POPMAIIUIO O | HUS 33a4H, HBIC JIOBaHHE
729 B paMKax IIeHHEe KOTO- MOBBIX 3a/1a4 COIMATbHON WCXONA M3 Tpe- | 3ajadud,
MOCTaBJIEHHOW | PO HAMPSAMYO CUTYaLUH. OoBaHU KO- KOH-

LIEJIH U BBIOU- CBSI3aHO C JI0- HEYHBIX pe- TPOJIb-
paTh ONnTH- CTIKEHHEM 3yJNbTaTOB; pe- | Has pa-
MaJbHBIE CTIO- | ITOCTaBIEHHOMN IIEeHHS TUTIO- 0oTa,
COOBI HX pele- | LIeIu BBIX 3a/1a4 pede-
HUS, ICXOJIS U3 par,
JIECTBYIOIITIX TecT
IIPABOBBIX

HOPM, UMEIO-

IIUXCS pecyp-

COB H OTpaHU-

YeHUH

3 | OIIK-2. Coo- NJ] OIIK 2.3 Meronasl konu- | OneHuBarhb Meromamu 00- Curya- Tecr,
coOeH omuchl- | Vcmonme3yeT B | yecTBEHHOM JIOCTOBEPHOCTh | pabOTKH JaH- IIUOH- cobece-
BaTh COIMANB- | TpodeccHo- OIICHKH Kaue- uHpopmanum, HBIX IMITHPH- HBIC JIOBaHUE
HBIC SIBIICHUS U | HAJBHOU Jesi- CTBa Tpefo- MOJTyYeHHOW B | YECKUX MCCIie- | 3aauH,

MIPOIIECCHI Ha TEIBHOCTH CTaBJICHUS CO- | XOJIe MOHUTO- | JIOBaHWH, KOH-
OCHOBE aHallM- | 3HAaHWS BOOJIA- | IHAIBHBIX pHHT2 U U3 npeJiocTaBIe- TPOJTb-
3a 1 00001Ie- CTH €CTECTBEH- | YCIyT ¥ Mep JIPYTHX UCTOY- | HUS UX B UMC- | Had pa-
Hus poeccu- | HOHAYYHBIX COILMATEHOU HUKOB JIOBOH, Ta0- Oorta,
OHAJIBHOM UH- JUCLATIINH MIOAIEPKKA JINYHOM, rpa- pede-
(hopmanymy, ¢ugeckoit u par,
Hay4YHBIX T€O- T.11. hopme TecT
puit, KoHIEn-

LIA{ U aKTy-

AJIbHBIX MTOJ1-

XOJIOB

4 | TIK-11 NATIK11.1 Texnonornu IIpornosupo- [pocreiimmmu | Cutya- | Tecr,
Cnocoben [IpoBoauT MO- | CONMATIBHOTO BaTh pe3yJibTa- | AITOPUTMaMU IIOH- cobece-
OCYILIECTBIISITh | HUTOPHHT CO- MIPOEKTHPOBA- ThI OKa3aHUS MaTeMaTHJe- HBIS JIOBaHUE

5




MIPpOrHo3upoBa- I_II/IaHBHOﬁ CH- HUA, MOICIIN- COITAJIbHBIX CKOI'o 1 cTaTu- 3a1a4u,

HUC, IPOCKTU- Tyalliu Ha 00- pOBaHHUA U YCIIyr u couu- CTHUYECKOI'O KOH-

pOBaHME ¥ MO- | CITy»KHBaeMOU MIPOTHO3WPOBA- | aTbHOM MO~ MIPOEKTHPOBA- TPOJIb-

JEeIUPOBAHUE TEPPUTOPUH HUS JEPXKKU TPpax- | HUA Hasd pa-

COLIMAJIBHBIX JJIs1 UCTIOJIB30- JaHUHY, HYX- 60Ta,

MPOIIECCOB U BaHUS IIPU CO- JTAIOIIEMYCS B pede-

SIBIIEHUI B 00- CTaBJICHUHN HUX ITOJTYYCHHUH part,

JIaCTH COLH- IPOTHO3a paz- TecT

aNbHOH pabo- BUTHUSA COIH-

THI, IKCTIEPT- aNbHOTO 00-

HYIO OLEHKY CITy>)KUBaHHA U

COLIMAJIBHBIX COHHa.HI;HOﬁ

MIPOEKTOB TTOIIEPIKKH

Pa3nen 2. O0beM JUCHUIJIMHBI U BBl Y4e0HO# padoThl
OO6mast Tpy1I0€MKOCTh JUCITUTIIMHBI COCTABIISET 6 3a4eTHBIX euHuIl, 216 Jac.
. Bceero CemecTpsl
Bt yueonoii padoret 4acoB Ne 1 Ne 2 Ne 3
1 2 3 4 5
KonTakTHas padora (Bcero) 24 8 6 10
B TOM YHCJIC:
Jlexumu (JI) 10 6 4
[IpakTuueckue 3ansartus (I113) 14 2 6 6
CamocrosiTesibHas padoTa (Bcero) 175 60 98 17
B Tom yucne:
- KonrponpHas pabora 117 36 72 9
- PaGora ¢ nureparypoii u Internet-pecypcamu 24 12 12 -
- Pedepar 18 9 9 -
- [ToaroToBKa K TECTUPOBAHHIO 16 3 5 8
KOHTaKTHas paboTa 2 1 1

Bun . npomesky- | 3auer camocTosiTesIbHas paboTa 6 3 3
TouHOM  aTTecTa- KOHTaKTHas pabora 3 3
TiHH Ox3ameH caMoCTosTebHas paboTa 6 6
OO0mas TPy10eMKOCTD (YAChI) 216 72 108 36
3aueTHbIE eIMHUIIBI 6 2 3 1

Pazgen 3. Copep:xaHue TMCHUIIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aeaam)

3.1. Conep:xanue pa3aeoB AUCHUITHHBI

Ne Kon HaumenoBaHue pa3aesna Aucuu- Conepskannue pasiena (TeMbl pasieiion)
n/n KOMIIETCHIIMHN IVIMHBbI
1 2 4

1. | YK-1,VYK-2, | DieMeHThI TeOpUU MHO- Jlexyuu:
OIlIK-2, JKECTB U JIMHEHHOU anreOpbl | DJIEMEHTHI TCOPUU MHOKECTB U Toruku. Orpenesnu-
IK-11 TEJIM U MaTPUIBI.

Cucremsl JINHENMHBIX YPAaBHEHU.

2. | YK-1,VK-2, | DneMeHTbl aHAIUTUYECKON Camocmosmenvhas paboma:
OIlIK-2, TEOMETPHH U BEKTOPHOM ajl- | DJIeMEHThI aHATUTHYECKOH T'€OMETPUN 1 BEKTOPHOM ajl-
I1K-11 re0Opsl reOps!

3. | YK-1,YK-2, | DnemeHnTsl muddepenu- Jlexyuu:
OIlIK-2, ITBHOTO M HHTETPATTLHOTO Huddepennmanbapie ypaBHEHHS.
IIK-11 HCUYUCIIEHUS lpaxmuueckue 3anamus:




[Tpenens. [Ipon3BoaHbIE U HcceOBaHUE (HYHKIUI

Nurerpaibl

Huddepennmanpabie ypaBHEHUS
QDYHKIMH HECKOJIBKUX IIEPEMEHHBIX

4. | YK-1,VK-2, | DieMeHThI TCOPUU BEPOSIT-
OIIK-2, HOCTEH M MaTeMaTHYEeCKOH
[IK-11 CTATHCTHKHU

Jlexyuu:

CratucTudeckre COBOKYITHOCTH
Crartuctuueckue KpuTepun
Ipaxmuueckue 3anamusi:
OCHOBBI TEOPUU BEPOSITHOCTEH
CratucTiuyeckre COBOKYITHOCTH
AHayii3 BpEMEHHBIX PSAOB

3.2. Pa3zgennl AMCHUIIMHBI K MEKIUCIHTUIIVINHAPHBIEC CBA3H C od0ecneunBaeMbIMH (HOCHCHYIOIIII/IMI/I)

JUCHHUIIIIMHAMUA
Ne HaumenoBanmue Ne Ne paznenoB qaHHOM THCHHMIIHHBI, HEOOX0IHUMBbIX /LISl H3y4e-
m\n o0ecrneuuBaeMbIX HHSA o0ecnieynBaeMbIX (IOC/IeYIOINX) AUCUMILIMH
(mocJieny 0K X) AUCHUILINH 1 2 3 4
1 | UudopmanmoHHbIe TEXHOJIOTHH B + + + +
COLIMAJIbHON paboTe
2 | CoumanpHasg CTaTUCTUKA + + + +
3.3. Pa3genan! AMCHUILIMHBI M BUABLI 3aHATHI
Ne Bcero
HaunmenoBaHue pa3jena JUCHUILIMHBI J | 1I3| J3 | Cem | CPC
n/n 4acoB
1 2 3 4 5 6 7 8
1 | DneMeHThI TEOPUU MHOXKECTB U JIMHEHHON anreOpbl 4 - 25 29
2 | DJIEMEHTHI aHAIUTUYCCKOM T€OMETPUHU U BEKTOPHOM aJI- 20 20
re0pbl
3 | DnemenTsl qudGHepeHIHATHEHOTO U HHTETPATLHOTO UC- 5 8 65 75
YUCJICHUS
4 | DneMeHTHI TEOPUHU BEPOITHOCTEH M MATEMaTHYECKOM 4 6 65 75
CTaTUCTHUKH
KOHTaKTHas paboTa 2
3a4CT
Bun MIPOMEXKYTOY- camocTosiTeNbHas paboTa 6
o 3auer/sK3ameH
HOU aTTeCcTalllu: KOHTaKTHas paboTa 3
OK3aMCH
camocTosITeNbHas padoTa 3]
Hroro: 10 | 14| | | 175| 216
3.4. TemaTn4yecKHuil IJIAH JeKIUH
Ne pazge- TpynoemkocThb (4ac)
Ne TemaTrnka .
Jia quc- . Coaep:xanue Jekumii
n/n JIeKI N 1 2 3
IMILIMHEI
ceMm. ceMm. ceMm.
1 2 3 4 5 6 7
[TousTre MHOXecTBa. Oniepanuu Ha T MHOXeE-
OnmeMeHThl  Teo- | cTBaMu. CyxneHus. OCHOBHBIE JIOTUYECKUE
PUU MHOXECTB U | ONEpPALUU HAJ| CYXKICHUSIMHU.
1 1 JIOTHKH. OrmpeienuTeNy U UX CBOMCTBA. BordauciieHne 2
Onpenenureny U | ONpEAENUTENEH BTOPOro, TPETHETO U N-TO MOo-
MAaTpPULIBL. panka. Matpuusl. Onepauuu HaJ MaTpULaAMU.
Panr maTpunp!.
2 1 Cucrembl nuHEH- | OCHOBHBIC TOHATHS U ONIpeaeacHuUs. MeTop! 2




HBIX YPABHEHUI. | PEIICHUS CUCTEM JTUHEHHBIX YpaBHEHUI: Me-
ton ['aycca, meton Kpamepa, ncrons3oBanue
00paTHON MaTpPHUIBL.
3agaun, TPUBOAAITHE K OOBIKHOBEHHBIM
muddepeHnnanbHEIM ypaBHeHusM. Judde-
Huddepenun- pEeHLIMAIBHBIC YPaBHEHUsI IIEPBOTO OPSIIKA: C
3 3 aNbHbIC YpaBHE- | Pa3JeisIONIMMUCS IEPEMEHHBIMHE, OJJHOPOI- 2
HUSI HBIE, CBOJISIINECS K OJHOPOIHBIM, JINHEHHBIC.
Jluneitaplie nuddepeHnrnanbHbIe ypaBHEHUS C
MOCTOSIHHBIMHU KO3(PHUILIUEHTaAMH.
[loHsATHE M BUIBI CTATUCTUYECKUX COBOKYII-
4 4 Cratuctudeckue | Hocteil. IlIkanbl m3MepeHus: B CTaTUCTHKE. 2
COBOKYITHOCTH Bri6opounslit MeTon B cTatuctuke. Onucanue
BbIOOPKHU B 3aBUCHMOCTH OT BH/1a BAPHAHT.
ITonsTHE CTATUCTUYECKON TUTIOTE3BI M CTATH-
Craructruueckue
5 4 S CTHYECKOT0 KpUTepHsl. Bumsl kputepues. 2
PHTED YacTHbIE CTaTUCTHYECKUE KPUTEPHUH.
UTOIO: 6 - 4
3.5. TeMaTH4ecKHii NJIaAH NPAKTHYECKUX 3aHATHI (CEMMHAPOB)
Ne Ne pazne- | TemaTuka Tpynoemkocrs (4ac)
l'l/l-'[ J1a 1T1MC- MPAKTHYICCKUX Conepmaﬂne MNPAKTHYICCKUX 3aHATHI
HUIUIMHBL | 3aHSATHI 1 cem. 2 cem. 3 cem.
1 2 3 4 5 6 7
[penen byukimun Y=Ff(X), mpu x—>Xo 1
Ha 6eckoHeuHocTH. CBOICTBa TIpee-
10B. IlepBblii 1 BTOpOH 3aMeyaTelib-
[Ipenensr. HBII IpeJenbl.
1 3 [IpousBoaHbIe U Onpez[eneHHve MIPOU3BOIHOM, ee reo- 2
HccIeJOBaHue METPUYUCCKUI U MEXaHUICCKUH
GbyHKLMi cmbica. CBOMCTBA IPOU3BOHBIX.
ITpou3BoOgHbIE BBICIIMX TOPSIKOB.
Touku sxcTpemyma. HeoOxomumplii u
JIOCTaTOYHBIN MPU3HAKU IKCTPEMYyMa.
HeonpeneneHHslil UHTErpai U ero
cBoiicTBa. ONpeIeNeHHbIN HHTETpall
W €r0 OCHOBHBIC CBOMCTBA. 3aMeHa
2 3 WHTerpais HEPEMEHHO 1 HHTETPUPOBAHHKE 110 2
gacTsaM. Beraucienue mioniauei,
00BEMOB TeJ BpaIICHUSI.
3agaum, MPUBOASAIINE K OOBIKHOBEH-
HBIM AudhepeHaTbHbIM ypaBHEHH -
aM. JTudpdepennnansaple ypaBHEHHS
Huddepenun- MIEPBOTO MOPSIKA: C pa3AeNITIONIUMHU-
3 3 aJIbHBIE ypaBHe- Cs IEpEMEHHBIMHU, OTHOPO/HBIE, CBO- 2
HUS JSIIUECs K OTHOPOAHBIM, IMHEHHBIE.
Jluneiinble nuddepeHunaibLHbIe
YpaBHEHUS C TIOCTOSTHHBIMH KO3 du-
LUEHTaAMH.
DyHim He- Onpexenenue GyHKIUH IBYX 1 OoJiee
nepeMeHHBIX. YacTHbIE IPOU3BO/I-
4 3 CKOJIBKHX IIEpe- 2
Hble. YacTHBIE MPOM3BOAHBIE OPSIIKA
MCHHBIX BBIIIIE MIEPBOTO.
Ocnosurle nousTus TB. Bepost-
OcHOBBI TEOpHUH .
5 4 . HOCTb CJTy4ailHOTO COOBITHS H CITY- 2
BEPOSITHOCTEH N
yaliHO# BesnuuHbl. Teopemsl TB.




3akoHbI pacnpenenenus. Hopmans-
HBIW 3aKOH pacrpeieieHusl.

Orncanve BEIOOpKH. Beraucnenne
MapaMeTpoB BEIOOPKU U OIICHKA Ta-

Cratuctuueckue o
6 4 paMeTpoB reHepaibHON COBOKYITHO- 2
COBOKYITHOCTH
cTH. BBIUUCIEHHS ¥ TOCTPOCHUS B
MS Excel.
Beruncnenne nokasareneil THHAMU-
KH, XPOHOJIOTHYECKUX CPEAHUX.
Amnanu3 BpeMeH-
7 4 Haxoxnenue TpeH1a BpeMeHHOTO 2
HBIX PSIOB
psina. BerauciaeHus: ¥ MOCTPOSHHUS B
MS Excel.
HUTOro: 2 6 6
3.6. CamocTosiTe/IbHasi padoTa o0yuaruierocs
Ne Ne HaumenoBanue pa3zgena Bcero
pa3l Buawr CPC
n/n ceMecTpa JUCIHUIIIMHBI qacoB
1 2 3 4 5
OneMEeHTHI TEOpUn BeironHeHne KOHTPOJIBHOM paboThI
MHO)KECTB U JInHeiHo# | PaboTa ¢ pexomeHmyeMoil IuTepaTypoil U1 MHTEPHET-
1 anreOpbl pecypcamu o5
Pedepar
[ToaroroBka K TEKyIIEMY U IPOMEXYTOUHOMY TECTHPO-
BaHHIO
DJeMeHTH aHAINTHUYe- | BhIMoIHEHHE KOHTPOIBHOU PabOTHI
CKOIi reoMeTpHH U Bek- | PaboTa ¢ pekoMeHayeMoil uTepaTypoil 1 MHTEPHET-
TOPHOH anredpbl pecypcamu
2 1 20
Pedepar
[ToaroroBka K TEKyIIEMY U POMEKYTOUHOMY TECTHPO-
BaHHUIO
Onementsl quddeper- | BoinoaHeHne KOHTPOILHOM pabOTHI
IHUAIBHOTO Y UHTE- Pabora ¢ pekomMeHayeMOl JTUTEpATYpPOl M UHTEPHET-
TPaIbHOTO UCYUCIICHUSI | pecypcamu
3 15
Pedepar
[ToaroroBka K TEKyIIEMY U IPOMEXYTOUHOMY TECTHPO-
BaHHIO
HTtoro yacos B 1 cemecTpe: 60
Onementsl quddeper- | BoimoaHeHne KOHTPOIBHON pabOTHI
IHUAIBHOTO Y UHTE- Pabora ¢ pekomeHayeMOl JTUTEpATYpOl M UHTEPHET-
IpaJIbHOTO UCUUCIICHUSI | pecypcamu
4 50
Pedepar
IToaroroBka K TEKyIIEMY U IPOMEXYTOUHOMY TECTHPO-
5 BaHHIO
DJIeMEeHTHI TeOpHHU Be- | BbINoIHeHne KOHTPOIBHOM paboThI 48
positHOcTel 1 Mmatema- | PaboTa ¢ pekoMeHayeMoil JITepaTypoil 1 MHTEPHET-
5 TUYECKOM CTaTUCTUKU | pecypcamu
Pedepar
[MoaroroBka K TEKyIIEMY U IIPOMEKYTOIHOMY TECTHPO-
BaHMIO
HToro yacos Bo 2 ceMecTpe: 98
DJieMeHTHI Teopuu Be- | BrITONHEHNE KOHTPOIBEHON PabOTHI 17
positHOCcTel 1 MateMa- | PaboTa ¢ pekoMeHayeMoil JITepaTypoil 1 MHTEPHET-
THUYECKOM CTAaTUCTUKU | pecypcamu
6 3
Pedepar
[MoaroroBka K TEKyIIEMY U IPOMEKYTOIHOMY TECTHPO-
BaHMIO
HToro uyacoB B 3 cemecTpe: 17
Bcero yacoB Ha caMOCTOSITE/IbLHYIO padoTy: 175




3.7. JIaGopaTopHbIi NPAKTHKYM — HE PETyCMOTPEH Y4€OHBIM IIJIAHOM

3.8. [IpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (PadoT), KOHTPOJILHBIX PadoT
IIpumepnvie memvt KOHMPONLHBIX pabOM

Konrtponsnas padora Ne 1. «OCHOBBI TMHEHHON anreOphl ¥ aHATUTHYECKOW T€OMETPHI»
KonTponbnas padora Ne 2. «OCHOBBI MATEMaTUYECKOTO aHATH3a

KonrtponsHas padota Ne 3. «OCHOBBI TEOpUU BEPOSITHOCTEH U MATEMAaTHUECKOW CTaTHCTHUKI

Pa3nen 4. [lepedyeHb y4eOHO-METOIMYECKOT0 M MATEPHAIBLHO-TEXHHYECKOT0 o0ecriedeHust TUCIH-
IVINHbBI

4.1. IlepevyeHb y4eOHO-METOAMYECKOT0 00ecTIedeH N sl IJIsl CAMOCTOSITeILHOI PadoThI 00y4Yalomuxcst
0 AUCLUILINHE

1. MeToaudeckue yKka3aHus 110 BBITIOJHEHUIO KOHTPOIBHBIX paboOT
2. Meroanueckue ykazaHusl 110 U3yYEHUIO TUCIUIUIMHBIL.
3. [lepeuens npuMepHBIX TeM pedepaToB MO AUCHUILINHE:

e lcnosp30BaHME MATPUYHOTO METOAA IIPU PELLEHUH 3a/1a4 HA ONTUMHU3ALINIO

Pemenne CJIY B cimyuae, Koraa KOJIMYECTBO YPAaBHEHUN U KOJIMYECTBO HEU3BECTHBIX HE
COBIIAZAtOT

KanoHHnueckue ypaBHEHUS IOBEPXHOCTEN

3a/laHue BEKTOPOB Yepe3 KOOPJAUHATHI U OPTHI.

['eomeTpuyeckuil CMbICI IPOU3BOJHOMN

DOU3NYECKUN CMBICII IEPBON U BTOPOU MPOU3BOTHOM

[Tpumenenue quddepennmana aas IpUOIHKEHHBIX BbIYUCICHUN

["'eomeTpuueckuii CMbICT MPOU3BOJHBIX 1-r0 mopsaka 11 GyHKIUH ABYX NEPEMEHHBIX.
OKeTpeMyM QYHKIMHU JIBYX TEPEMEHHBIX

Y CcoBHBIHM 3KCTpeMyM (PYHKIMHU IBYX IEPEMEHHBIX

Hcnonp3oBanue moiaHoro muddepeHnuana i BHIYUCICHNs aOCOIIOTHON U OTHOCH-
TEJIbHOH MOTPEIHOCTA KOCBEHHOI'O U3MEPEHUS.

YacTHbIe 3aKOHBI PACIIPEACICHUS CIIYYaAHBIX BETUYNH

Kpurepuii [Inpcona

Kpurepuii xu-kBagpar

Henapamerpuueckue kpurepuu

4.2. IlepevyeHb OCHOBHOI U TONMOJTHUTEIBHON y4e0HOI JIUTEePaTyPbl, HEO0X0IUMOIi 1JIs1 0CBOEHHS
AUCHHUILTHHBI

4.2.1. OcHoBHasl JIuTepaTypa

Kox-Bo 3k-
Ne T'ox, mecTO Haanuue B
HaumenoBanue ABTOp (B1) 3eMILISIPOB
n/n H3IAHUA 9BC
B Oubsmorexe
1 2 3 4 5 6
1 | Maremaruka Boromonos H.B., M.: FOpaiir, 10
Cawmoitnenko [1.1. 2012
2 | Maremaruka u uapopmarika | YTkuH B.b. M. : lamkoB u 9bC «YnuBepcu-
o TeTcKast Oubmo-
[DneKTpOHHBIN pecypc] K, 2016. TeKa otnaiii»)
4.2.2. lonoTHUTEIbHAS JIMTEpPaTypa
Ne Tox, MecTO Koar-Bo sxsem- Hanuuue B
i HaunmenoBanmne ABTOD (BI) — ILIAAPOB 3EC
B OubamMoTeKe
1 2 3 4 5 6
1 | BreIciras mareMaTHka baspun N.N. M.: Akagemus, 5
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2002
2 | BeIcmias mareMaruka [wnmaqués B.C. M.: Beicmias 10
mkoia, 2003,
2002
3 | COopHUK 3a/1a4 110 BBICIIECH Ma- noa pea. B.M. Ep- | M.: UHDPA- 8
TEMAaTHKE JJIs1 9KOHOMUCTOB MaKoBa.- M, 2002

4.3. IlepeueHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEepHET», HEO0X0H-
MBIX /115l 0CBOEHUS THCHMILIUHBI

1

©ooNUTE WD

Ol e e N el il o e s
SWOWNOUNWNREO

http://math66.ucoz.ru

http://www.fepo.ru

http:www.i-olymp.ru

http://www.pavlov-iv.ru

Allmath.ru—scsimaremarukaBogHommecte http://www.allmath.ru

Exponenta.ru: oGpazoBarebHbII MaTeMaTH4ecKuii cait http:/Amww.exponenta.ru

Bcst anementapHast Maremaruka: CpeiHsisl MaTeMaTHyecKast IHTepHeT-1kosa  hitp:/Amww.bymath.net
I'paduxudynkumii http://graphfunk.narod.ru

JlnnaxTidecKkuemMarepuaibl o nHpopMaTrken Matemaruke http://comp-science.narod.ru

. EI'D mo Mmaremaruke: o/ IroToBKakTeCTUpOBaHuio hitp://mwww.uztest.ru

. 3a/1auM 110 reoMeTprr: HHPOPMAITMOHHO-TIONCKOBast cictema  hittp://zadachi.mccme.ru

. NarepreT-npoekT «Bamaun» http:/Mmaww.problems.ru

. Maremarwika on-line: cripaBourast ueopmaryst BiioMonis cryaeHty http:/mww.mathem.hl.ru

. MareMaTrkaBImoMOIIBIIKOJIBHUKYUCTYICHTY(TeCThI o MaTemaTukeonline) http://www.mathtest.ru
. PemeOnuk. Ru: BriciasimaremMaTrkanskoHOMETprUKa— 3a,1a4, perenus http://mww.reshebnik.ru
. CaiimanemenTaproi Mmatemaruku J{murpust ['yiuaa hitp:/AMww.mathnet.spb.ru

. http://www.tef.visu.ru

. http://www.knigafund.ru/books/106332

. http:/Amww.cfin.ru/press/afa/97 3 164-219.shtmll

. http:/AMww.gaudeamus.omskcity.com/PDF library _economic_5.html

4.4. TlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHi, HCNOJb3yeMBbIX /UISl OCYLIeCTBJIEHHs 00pa3oBa-
TeJbHOIO Ipouecca MO [JAWUCUMILIMHE, NPOrpaMMHOI0 o0ecneyeHUss ¥ HH(OPMALMOHHO-
CIIPABOYHBIX CHCTEM

oakrwnpE

Jlist ocymiecTBiIeHUs: 00pa30BaTEIbHOIO IPOLECCA UCIIONIB3YIOTCS:
IIpe3eHTanyy JEKIUHA 10 TEMAM:

DeMEeHTHI TEOPUU MHOXECTB U JIOTUKH.

Onpenenureny U MaTpULIbL.

CucreMbl IMHEWHBIX YPaBHEHHH.

JuddepeHunanbHble ypaBHEHUS.

Cratuctudeckne COBOKYIHOCTH.

CraTuctuueckue KpuTepuu.

B yueOHOM mporiecce UCIob3yeTcs JUIEH3UNOHHOE TIPOrPaMMHOE 00eCTIeYCHHE:
B y4eOHOM mporiecce UCTIoNb3yeTCsl JIMIEH3HOHHOE IPOrpaMMHOe 00ecTieueHue:
1. loroeop MicrosoftOffice (Bepcus 2003) Ne0340100010912000035 45106 ot 12.09.2012r.

(cpok melicTBUS JOTOBOpaA - OECCPOUHBIL),

2. loroBop MicrosoftOffice (Bepcust 2007) Ne0340100010913000043 45106 ot 02.09.2013r.

(cpok neiicTBus 10roBopa - OeCCpOUHBIN),

3. Horosop MicrosoftOffice (Bepcust 2010) Ne 340100010914000246 45106 ot 23.12.2014r.

(cpok neicTBUs JOroBOpa - 6€CCPOUHBIA).

4. Iorosop Windows (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok

JIeCTBUS I0rOBOpa - 0€CCPOUHBINA)
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5. Horoop Windows (Bepcus 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok
JEHCTBHS TOTOBOPA - OECCPOUHBIN),
6. JoroBop Windows (Bepcus 2010) Ne 340100010914000246 45106 ot 23.12.2014r. (cpok
JEUCTBHUS IOTOBOpA - OECCPOUHBIiL),
7. oroBop AntuBupyc Kaspersky Endpoint Security mns O6usznHeca — CrammaptHbiii Russian
Edition. 150-249 Node 1 year Educational Renewal License, cpok ucmonb3oBanus ¢ 15.08.2019 no
22.08.2020, Ne nunensun 280-190815-062320-550-1683,
8. ABromaTtusupoBaHHas cucrema TectupoBanus Indigo orosop Ne J153783/2 ot 02.11.2015

(cpok neficTBHs 6€cCpOUHBIN, | TOT TEXHUYECKOM MOIIEPIKKH),

OOyuarommecst ooecniedeHbl JOCTYNoM (yAaJeHHBIM JIOCTYIIOM) K COBPEMEHHBIM IPOdeccHo-
HAJIBHBIM 0a3aM JaHHBIX U WH(POPMAIIMOHHO-CIIPABOYHBIM CUCTEMAaM:

1) Hayunas snekrponnas 6ubanoreka e-LIBRARY. Pexxum gocryna: http://www.e-library.ru/.

2) CnpaBouno-nouckoBas cucrema Koncynperant [Tntoc — OO0 «KoncynbraHTKuposy.

3) «DneKkTpOHHO-OMOIHOTEUHAS

CUCTEMA

http://elib.kirovgma.ru/.

Kuposckoro

I'MVY». Pexnm

A0CTyIa:

4) DBC «Koncynprant cryaentay - OO0 «UI1Y3». Pexum nocryna: http://www.studmedlib.ru.
5) 3BC «YuuBepcuterckas 6ubnuoreka ommaiia» - OO0 «HexcMenua». Pexxum mocryma:
http://www.biblioclub.ru.

6) DBC

«KoHcynbTaHT

Bpauay» - 00O

http://www.rosmedlib.ru/

«I'D0TAP». Pexum

A0CTyma:

7) DOBC «Aiibyke» - OO0 «Aiidykey». Pexxum nocryna: http://ibooks.ru.

4.5. Onucanue MaTepHAJIbHO-TEXHUYECKOI 0a3bl, He0OXOAMMOI 1JI1 OCyllecTBIeHHs 00pa3oBa-
TEJILHOTO MPoIecca Mo AUCHHILIHHE
B Imponecce npenogaBadvsad JUCHUITIIMHBI UCITOJIB3YIOTCA CIACAYIOINUE CIICHUAJIbHBIC TIOMCIICHUWA

HaumenoBanue CIENMAJIU3upo-
BaHHBIX NOMeIleHUI

Homep xadunera, agpec

O06opynoBanue, TeXHUYECKHE CPeICTBA 00Y-
YeHUsl, pa3MelleHHbIe B ClIeNUATH3UPOBAH-
HBIX TOMeIIEeHUsIX

- yueOHbIE ayaUTOPUU IS
MIPOBE/ICHUS 3aHSATUN JIEKIU-
OHHOT'O THUIIA

NoNe 702, 803, 810
r. Kupos, yi1.
K.Mapkca, 112 (3 xoprmyc)

Crienmanu3upoBaHHasi MeOelb, MyJlb-
TUMEIMHHOE 000PYI0BAHHE JIsI BU-
JIEOIEMOHCTPALIAN.

yueOHbIe ayAUTOPUU TS TIPO-
BEJICHUSI 3aHIATUH CEMHUHAp-
CKOI'O THIIa

NeNe 702, 522a, 523, 525
r. Kupos, yi1.
K.Mapkca, 112 (3 xopryc)

Crnennanu3upoBaHHas MeOenb, Mar-
HUTHO-MapKepHas 10CKa, nH(popMaIy-
OHHBIE CTEH/IBI

y4eOHbIe ayIUTOPUH JUI IIPO-
BEJICHUS TPYNIOBBIX U WHIM-
BUyaJbHBIX KOHCYJIbTALUN

NoNe 702, 522a, 523, 525,
r. Kupos, yi.
K.Mapkca, 112 (3 xoprmyc)

Crnenmanu3upoBaHHas MeOellb, Mar-
HUTHO-MapKepHasi 0cKa, HH(popMaru-
OHHBIE CTEH/IBI.

yueOHbIe ayAUTOPUH JJISl TIPO-
BEJICHUs TEKYILEro KOHTPOIA
Y IPOMEKYTOYHON aTTECTALNU

NeNe 702, 522a, 523, 525, 414
r. Kupos, yi.

K.Mapkca, 112 (3 xoprmyc)
NoeNe 404, 307

r. Kupos, yi1. K.Mapkca, 137 (1

Cnenunanu3upoBaHHas MeOelb, Mar-
HUTHO-MapKepHasi Iocka, HHpopmalu-
OHHBIC CTCH/IbI, KOMIIBIOTCPHI.

KOpITyC)
nomeneHuss it - camocrosi- | NeNe 414, 516 KoMmbroTep ¢ BO3MOKHOCTBIO ITOI-
TeIbHOU padoTHI r. Kupos, yi. KJItoueHus K cetu "MHTepHeT" n 10-

K.Mapkca, 112 (3 xoprryc)

CTYIIOM B 3JIEKTPOHHYIO HH(pOpMaIn-
OHHO-00pa30BaTENbHYIO CPe/ly YHH-
BEPCUTETA.

[Tomerienust it cCaMOCTOSATENIbHONW pabOThl 00YYAIOUINXCsl OCHALICHBI KOMIBIOTEPHOW TEXHM-
KOH ¢ BO3MOXKHOCTBIO MOJKIIIOUeHUsS K ceTH "MHTepHer" u obGecrieueHbl TOCTYIOM B 3JIEKTPOHHYIO HH-
(opManoOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA.

12



http://www.e-library.ru/
http://elib.kirovgma.ru/
http://www.studmedlib.ru/
http://www.biblioclub.ru/
http://www.rosmedlib.ru/
http://ibooks.ru/

Paznen 5. MeTtoanueckne peKoMeHIAIUH 110 OPTAaHU3AUMN U3YYeHHUs TUCHMIIIHHBI
[Ipornecc n3yyeHHs TUCHUILIMHBI IPEelyCMaTPUBAET: KOHTAKTHYIO (paboTa Ha JEKIMIX U MPaKTH-
YECKUX 3aHATHSIX ) U CAMOCTOSITEIIBHYIO padoTy.

OcHOBHOE y4eOHOE BpeMsI BBIIEISIETCSl HA CAaMOCTOSITEIIbHYIO padoTy.

B kauectBe OCHOBHBIX (hopM oOpraHuzanuu y4yeOHOro Ipoliecca MO JUCIHUILUIMHE BBICTYHAIOT
KJIACCUYECKHE JIEKLIUOHHBIE U MPAKTUUYECKUE 3aHATHUS (C MCIOJIb30BAaHUEM MHTEPAKTUBHBIX TEXHOJIOIHM
0o0y4eHms1), a TaK)KEe CaMOCTOsITEIbHAsL paboTa 00yJaroIuXCsl.

[lpy u3ydyeHuu yueOHON AMCUMIUIMHBI OOYYAIOUIMMCS HEOOXOIMMO OCBOUTH IMPAKTHUYECKHE
YMEHHSI IO BBINOJIHEHUIO MPOCTEHIINX TUIOBBIX (PMHAHCOBBIX PAaCYETOB, aHAIM3Y KOHKPETHBIX COI[UAIIb-
HO-3KOHOMMYECKUX CUTyalUH.

[Tpu npoBenenny yueOHbBIX 3aHATUH Kadeapa obecrieunBaeT pa3BUTHE Y O0yUYaIOIIUXCSI HABBIKOB
KOMaHIHOW pabOThl, MEXIIMYHOCTHOM KOMMYHHKAIMH, TIPUHATHS PELICHUH, JTUIEPCKUX KayecTB (IyTeM
MIPOBEACHUS UHTEPAKTUBHBIX JICKIUH, IPYIIIOBbIX AUCKYCCUH, POJIEBBIX U, TPEHUHIOB, aHAJIM3a CUTya-
U 1 IMUTAIIMOHHBIX MOJEJICH, MPeroiaBanus JUCUUILUIMHBI B OPME Kypca, COCTABIEHHOTO Ha OCHOBE
pe3yabTAaTOB Hay4YHbIX UCCIEAOBAaHUM, IPOBOJAUMBIX Y HUBEPCUTETOM, B TOM UHCJIE C YYETOM PETHOHANb-
HBIX 0COOCHHOCTEH MpodecCHOHAIBHON NeATeIbHOCTH BBITYCKHUKOB U IOTpeOHOCTEH paboToaaTerneii).

Jlexknun:

Knaccuueckas nekuust. Pekomennyercs npu usydeHuu Bcex TeM. Ha nexkuusx msnararorcs TeMbl
JTUCIUILIMHBL, IPEIyCMOTPEHHBIE padoueil MporpaMMoii, akIIeHTUPYeTCs BHUMAaHUE Ha HauOoJjee MpUH-
LUIUAIBHBIX M CJIOXHBIX BOIPOCAX JAWCLUUIUIMHBI, YCTaHABIMBAIOTCS BOIIPOCHI I CAMOCTOSITEIBHOM
npopaboTku. KoHcnekT nekuuit siBisercs 0a30i Mpu MOATOTOBKE K MPAKTHUYECKUM 3aHATHUSM, K 3a4eTy U
9K3aMEHY, a TaK)Ke JJIsl CAMOCTOSITENIbHOM paOOThI.

W3noxxeHue JEKIMOHHOTO MaTepuaia PeKOMEHJyeTcs MPOBOAUTh B MYJIbTUMEIUHHON (opme.
CwMbIciioBasi Harpy3kKa JIEKIIMM CMEIIAeTCs B CTOPOHY OT M3JIOKEHUSI TEOPETUUECKOTo Marepuaia K (op-
MHPOBAHHUIO MOTHBAIIUM CaMOCTOSITEIBHOIO OOyYeHHUs 4epe3 MOCTAaHOBKY MpoOjeM OOy4YeHHs U TMOKa3
IyTel pemeHus NpopeccCuoHAIbHBIX IPOo0JieM B paMKax TOM WM MHOM Tembl. [Ipu 3TOM OCHOBHBIM Me-
TO/IOM BEACHHUS JIEKLIUU SBJSIETCSI METO/1 TPOOIEMHOT0 U3JTI0KEHUSI MaTepuaia.

IIpakTH4yeckue 3aHATHA:

[Tpu npoBenennn yueOHbBIX 3aHATUH Kadeapa obecriednBaeT pa3BUTHE Y 00YUAIOIINXCs HABBIKOB
KOMAaHJIHOW pabOThl, MEXJIMYHOCTHOM KOMMYHHUKAIUH, IPUHATUS PELICHUH, JTMIEPCKUX KauecTB (IyTeMm
MIPOBEICHUS] NHTEPAKTUBHBIX JIEKIUI, TPYIIIOBBIX TUCKYCCHM, POJIEBBIX UT'P, TPEHUHIOB, aHAJIN3a CUTYa-
U 1 IMUTAIIMOHHBIX MOJEJIeH, pernojaBaHusl AUCIUILIUHBI B popMe Kypca, COCTaBIEHHOI'O HAa OCHOBE
Pe3yJIbTaTOB HAyYHBIX HCCIIEIOBAHUM, MPOBOJIUMBIX YHUBEPCUTETOM, B TOM YHCJIE C YYETOM PErHOHAIb-
HBIX 0COOEHHOCTEN MPOQeCcCHOHANTBHOM EeATETbHOCTH BBITYCKHUKOB M OTpeOHOCTEH paboToaareneit).

[TpakTHyeckue 3aHATUS MO TUCLUIUIMHE MPOBOJATCS C LIENBI0 MPUOOpPETEHHS MPaKTHYECKUX
HaBBIKOB B 00JIACTH MAaTEeMAaTHYECKUX PacueTOB.

[TpakTHueckue 3aHATUS MPOBOISATCS B BUAE coOece0BaHUM, OOCYKACHHUM, peleHHs] CUTyalu-
OHHBIX 3a/1a4, PaCUETHBIX 3aJaHUI Ha KOMIIBIOTEPAX, TECTOBBIX 3aJaHH.

Boinonnenue nmpakTudeckoi paboThl oOydaromuecs MPOU3BOAST KaK B YCTHOM, TaK U B IHUCh-
MEHHOM BHJIE.

[TpakTHueckoe 3aHsATHE CIIOCOOCTBYET OoJiee riIyO0OKOMY MOHUMAHUIO TEOPETHUECKOI0 MaTepu-
ajla yyeOHOro JUCIUIUIMHBI, a TaKXKe Pa3BUTHIO, (POPMHUPOBAHUIO U CTAHOBJICHUIO PAa3IMYHBIX YPOBHEH
COCTABJISIFONTUX MPO(HEeCCUOHATHFHON KOMIETEHTHOCTH 00yUYaOIIUXCS.

[Tpu n3ydeHun JUCIUIUIMHBI HCIIONB3YIOTCS ClleAyIoHe (GOpMbI NPAaKTUYECKUX 3aHATHH:

- CEMUHAp TPAJULMOHHBIN 110 TeMe «OCHOBBI TEOPUH BEPOSTHOCTEN
- IPaKTUKYM TpaauLMOHHBIH 1o TemaM «lIpenensl. [IponsBoaHble 1 ccnenoBanue GyHkuuit», «Iudde-
pEeHIMaNIbHbIE YpaBHEHUS», «DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX» U JP.

CamocrosiTesibHas padora:

CamocTtosTenbHasi paboTa CTYyIEHTOB MOJpa3yMeBaeT MOATOTOBKY IO BCEM pazfenaM JUCIU-
IUIMHBL «MaremaTtuka» M BKJIIOYaeT paboTy ¢ peKOMeHIyeMoil nutepaTypoil u MHTepHeT-pecypcamu,
BBITIOJTHEHNE KOHTPOJBHBIX padoT, HamucaHue pedeparoB, MOJATOTOBKA K TECTUPOBAHMIO M cobeceioBa-
HUIO.

PaGoTa ¢ y4ueOHOI nuTEepaTypoil pacCMaTpPHBAETCs KaK BUJl y4eOHOW pabOThHI MO AMCIUILIAHE
«MareMaTiKa» U BBHITIOJTHSETCS B TPEJIesiaX 4yacoB, OTBOAMMBIX Ha e€ u3yueHue (B pasnene CPC). Kax-
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IBIA 00ydaromuiicst o0ecrieueH J0CTYNoM K OMOnmoTeuHbIM (GOHAAM YHHBEPCHTETa M Kadenpsl, ceTh
WutepHer. Bo BpeMst u3ydeHus: TUCHMILIMHBI 00y4aromuecs (0] KOHTPOJIEM MpPenojaBaTess) caMoCTo-
SATeIbHO 0OpPMIIIOT pedepaTsl U MPEACTABIAIOT UX Ha 3aHATUsIX. Hammcanune pedepara crocoOCTBYET
(OopMHPOBAHNIO HABBIKOB MCIIOJIb30BAaHUS y4eOHOW M HAYYHOW JIMTEpaTyphl, TI00aTbHBIX MHPOPMALH-
OHHBIX PECYpPCOB, CIOcOOCTBYET (hopMUpOBaHUIO MPOPECCHOHATHLHOTO MbIUIeHUs. PaboTa oOydaroe-
rocs B rpymnie (opMUpPYET YyBCTBO KOJJICKTHBH3MA U KOMMYHHKA0EIbHOCTb.

VicxonHblii ypOBEHb 3HAHH OOYYAIOUIMXCS ONPENENIIeTCS TECTHUPOBAHUEM, COOECEIOBAHHEM.

Texymuii KOHTPOJIb OCBOCHUS TUCIUILIMHBI IPOBOAUTCS B (JOpPME PEIICHNUSI TUIIOBBIX CUTYaIH-
OHHBIX 3a]1a4, TECTOBOTO KOHTPOJIsI, TOJIBEICHUSI UTOTOB BBIIMIOJIHEHHSI KOHTPOJIBHBIX pa0OT, 3alllUThI pe-
dbepara.

B koHIle M3ydeHHS MUCIUILTUHBI TPOBOIUTCS MPOMEXKYTOYHASI aTTECTAIUS C UCIIOIb30BaHUEM
TECTOBOT'O KOHTPOJISI U cOOeceJ0BaHusI.

Pa3nen 6. MeTtoauyeckne ykazaHusi JJ1s1 00y4arommXxcs M0 0CBOEHUIO TUCITUTIIMHBI
(mpuioxenue A)

W3ydeHue OUCHUILIMHBI CIEAYeT HAYMHATh C MPOPadOTKH JTaHHON paboueil mporpamMmbl, METO-
JIUYECKUX YKa3aHHM, MPOMUCAHHBIX B MporpamMme, oco0oe BHUMaHUE YAeNseTcs LesM, 3a1a4am, CTPYK-
Type U COACP>KAHUIO TUCIHUIUIUHBI.

YcnemHoe U3ydeHHe TUCIUIUIMHBI TpeOyeT OT 00yYaromuxcs MOCEUICHHs JIEKIUN, aKTUBHOM
paboThl HAa MPAKTUYECKUX 3AHATHUSAX, BBHIIOJHEHUS BCEX YUYEOHBIX 3aJaHMil MpEnojiaBaTesi, O3HaKoMJe-
HUs ¢ 0a30BBIMU YI€OHUKAMU, OCHOBHOW W JIONIOJHUTEIIBHON JUTepaTypoi. JISKInu HUME0T B OCHOBHOM
0030pHBIN XapaKTep U HAICJICHBI HA OCBEIICHNE Han0oJIee TPYIHBIX BOIPOCOB, a TAKIKE IMPU3BAHBI CIIO-
coOcTBOBaTh (hOPMUPOBAHHIO HABBIKOB PabOTHI ¢ HaydHOUl nuteparypoi. [Ipeamomnaraercs, uro oOyua-
IOIIHECS MPUXOMAT Ha JICKIIUU, TIPEIBAPUTEIHHO MPOpabOTaB COOTBETCTBYIONINI YUEOHBIM MaTepuai 1mo
HMCTOYHHKAM, PEKOMEHIYEMbIM ITPOTrpaMMOil.

OCHOBHBIM METOJIOM OOYYEHHs SBJSIETCS CaMOCTOSITeNbHAas paboTa CTYIEHTOB C Yy4eOHO-
METOAMYECKUMHU MaTepualaMu, HAy4YHOU nutepaTtypoil, MHTepHeT-pecypcamu.

[TpaBuiibHAsE OpraHU3aIMs CAMOCTOATEIbHBIX YU€OHBIX 3aHATUH, UX CUCTEMAaTHYHOCTb, LIE€JIECO-
o0Opa3Hoe TIaHKPOBAaHUE PabOYEro BPEMEHHU TMO3BOJIIOT OOYJAIOIIMMCS Pa3BUBATh YMEHUS M HABBIKH B
YCBOGHHUU U CUCTEMAaTU3AIMH PUOOPETaeMbIX 3HaHMM, 00ecIiedyrBaTh BRICOKUN YPOBEHb YCIIEBAEMOCTH B
nepuoj; 00y4YeHHsl, MOJTYYUTh HABBIKK MOBBIIICHUS MTPO(EeCCHOHATEHOTO YPOBHSL.

OcHoBHOH (HOpMOI MPOMEKYTOYHOT'O KOHTPOJISI U OLIEHKH PEe3y/lbTaTOB OOy4YeHUS MO JUCLH-
TUTMHE SBJISETCS 3a4eT U dk3aMeH. Ha 3auete/sk3aMeHe oOydaromuecs T0JKHBI TIPOAEMOHCTPUPOBATh HE
TOJIBKO TEOPETUUYECKUE 3HAHUS, HO U MPAKTUUECKHE HABBIKH, TIOJYUCHHBIE HA IPAKTUYECKUX 3aHSATHUSX.

[TocTostHHAs aKTUBHOCTH Ha 3aHATUSX, TOTOBHOCTh CTaBUTh U OOCYXJAaTh aKTyaJlbHBIE MTPOOIIe-
MBI TUCITUTUIMHEI - 3aJI0T YCHIEIIHON pabOoThI U MOJIOKUTEIHLHON OIICHKH.

[ToapoOHBIE METOAUYECKHUE YKAa3aHUS K MPAKTUUYECKUM 3aHITHSIM W BHEAYJTUTOPHOW CaMOCTOS-
TeIbHOU paboTe Mo KaX 10 TeMe AUCIUILTUHBI TPEICTABICHBI B MPUIOKEHUH A.

Paznen 7. OueHouHble cpeacTBA A/ NPOBeAeHUS TEKYIero KOHTPOJIS H MPOMeKYTOYHOM
arrecTalvy 00y4armMXcs JMCUUILTHHe (MpuJioxkenue b)

OneHouHBIE CpEACTBA — KOMIUIEKT METOJMYECKHUX MaTepUaloB, HOPMHUPYIOIIUX IPOLEAYPHI
OLICHUBAHUS PE3yJbTaTOB OOYyYEHHs, T.€. YCTAHOBJIEHUS COOTBETCTBUSA YUEOHBIX TOCTHXKEHUI 3aIljIaHM-
POBaHHBIM pe3ynbTaTaM oOyueHHUs U TpeOOBaHUSAM 00pa30BaTEIbLHOM MPOrpaMMbl, pabouel IporpaMmbl
JUCLIUATUIMHBI.

OC kak cucrema OllCHUBaHMsI COCTOUT U3 CIEAYIOLIUX YacTel:

1. Ilepeuns koMmeTeHIMI ¢ yKa3aHHEM ITanoB UX (OPMHUPOBAHHUS B MPOIECCE OCBOEHUS 00-
pa30BaTeNbHON TPOTrPaMMBI.

2. Tloka3areneil U KpUTEPHA OIICHWBAHUS KOMITETCHIIMH Ha Pa3jIMYHBIX dTarmax ux (HopMupo-
BaHUs, ONMCAHNUE IIKaJl OLICHUBAHMUSI.

3. TUNOBBIX KOHTPOJIBHBIX 3aJaHUN U UHBIX MaTE€PUAJIOB.

4. MeToauyecKMX MaTepuaioB, OMPEAEISAIOIINX MPOLEeIyphl OLEHUBAHUA 3HAHUM, YMEHHIA,
HaBBIKOB U (WJIM) OMBITa MPO(HECCHOHAIBHON NIEATETbHOCTH, XapaKTePU3YIOIIUX ATAIbl (POPMHUPOBAHUS
KOMIIETEHITNH.

OueHouHbIE Cpe/ICTBA AJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluu IO
JTUCHUIUIMHE MPECTABIIECHBI B IPHIIOKEHUU b.
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JlonmosiHeHMs1 U U3MEHEHUS B padoyeil mporpaMmme y4eOHOH THUCHUILINHBI
«MartemaTuka. MaTemaTnieckoe MoJeJIMPOBAHNE COLUATIBHBIX MPOIECCOBY

Hanpasnenue noarorosku 39.03.02 Conunanbhas padora (3++)
[Ipoduns ConumansHas paboTa

dopma 00ydeHHS 3a09HAs

Kadenpa dbuzuku 1 MeTMIIMHCKON HHPOPMATUKH

Astop (b1) Kopotkosa O.JI.

Ha 2025/ 2026 y4eOHblii roj] B pabovyro MporpaMMy BHOCSITCS CIICTYIOIINE TOTOHEHHS U N3MCHCHHS:

1. Ilynkr 4.2. «IlepeyeHb OCHOBHOW U /IONMOJHUTEIbLHOI JIUTEPATYPbI, HEOOXOTMMON s
OCBOCHUS TUCUHMILIMHBI (MOAYJIs1)» U3MEHUTh U YUTATh B CIEAYIOLIEH PEAAKLIUN:

4.2.1. OcHOBHAs JIUTEpPaTypa

Koa-Bo
Ne HaumeHnoBaHnue ABToOp (bI) Tox, mecro | axsemnsipos Hanuuue B 96C
n/n U3IaHus B
OuoJIHOTEKE
1 2 3 4 5 6
1 | Brlcmas MmaTemMaTHKa Banmuu K.B. | ®aunTa, OBC
u ap. 2021 Koncynbrant
CTYJCHTA
2 | Maremaruka u YT1kun B.b. | M. : Jlamkos 9bC
uHpopMaTHKa u K, 2018. YHuBepcurerckas
[DnexTpoHHBIH pecypc]| oubmmoTeka
OHJIAMH
4.2.2. JlonoJHUTEIbHAS JIUTEPaTypa
Koa-Bo
[1]
I‘D; HaumeHnoBanue ABTOP (BI) F;?;;‘:;;O 3K3eMl:mp0B H;"]g;;g ¢
OubIHOTEKE
1 2 3 4 5 6
1 | Belcmag maremaruka baspun 1.H. M.: Axkagemus, 30
2002
2 | Beicirag maTeMaruka Iumaués B.C. | M.: Breiciras 49
mxosna, 2003,
2002
3 | CoopHuKk 3a1ad 1mo mox pea. B.A. M.: UHOPA- 10
BBICIIIEN MaTeMaTHUKeE IS Epmaxkosa. M, 2002
SKOHOMHCTOB

2.B nynkre 4.4. «llepeyeHb WHMOPMALMOHHBIX TEXHOJIOTMH, HCIOJb3yeMbIX ISl
OCylIecTBJIECHHS 00pPa30BaTEJbHOr0 IMpouecca No AUCHUILIMHE (MOAYJI0), NMPOrpPaMMHOIO
o0ecrieyeHUs1 1 MH(POPMAITMOHHO-CIIPABOYHBIX CHCTEeM»: 1. 7. U3BMEHUTh U YUTATh B CIECAYIOUICH
pelaKLuu:

7. Norosop Antuupyc Kaspersky Endpoint Security nns 6uzneca — Crannaptabsiii Russian Edition.
150-249 Node 1 year Educational Renewal License, cpok wucmonb3oBanuss ¢ 11.08.2025 mo
09.09.2026 1., Homep nuneH3un 2B1E-250808-154818-2-497-4841

3. [TyHKT «4.5. Onucanne MaTepuaJIbLHO-TEXHUYECKOii 0a3bl, HEOOXOAMMO¥i 111 OCYIIeCTBJIEHHS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUIIMHE (MOAYJII0)» U3MEHUTD U YATATh B CIEAYIOIICH
pEeNAKINN:
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B mporniecce mpenogaBaHust AUCIUTUTHHBI (MOJTYJISI) UCIIOJIB3YIOTCS CIIEAYIONINE CIIEITHaTIbHbIE

INOMCIIICHUA:
HaumeHnoBanue ObopynoBaHue, TeXHHYECKHE CPeCTBA
CHEeIUATN3UPOBAHHBIX Homep xkadunera, agpec 00y4eHusi, pa3MellleHHbIE B
noMelneHui CHEeNUAJTN3HPOBAHHBIX MOMeEIEHUAX

Aynuropus 1 TpOBEACHUS
3aHATHH JIEKIIMOHHOT'O THUIIA

1-411
r. Kupos, yi1.
Brnapumupckas, a1.137,

3nanue yueOHOro Kopryca
Nel

Crnenuanu3upoBaHHas yueOHas MeOenb
(cToi M cTyn MpenoAaBaTes, CTONbI U
CTYJIbSI yYCHHUYECKHE).| KOMIBIOTED C
BBIXOZI0OM B IHTEpHET; IPOEKTOp, IKPaH,
3BYKOYCWJIMTEIIbHAS armaparypa,
JIEMOHCTPAIIMOHHBIC TEJICBH30PBI.

Aynuropus 1 TpOBEACHUS
3aHATHH JIEKIIMOHHOT'O THUIIA

3-803, 3-819
r. Kupos, yi1.
Bnagumupckas, 1.112,

3nanue y4eGHOro Kopiryca
Ne 3

Crienmanu3upoBaHHas yuyeOHas MmeOelb
(cTox M CTYyn MpernoiaBaTens, CTOIbI 1
CTYJIbsl yYEHHUECKHE).] KOMIIBIOTED C
BBIX010M B VIHTEpHET; IPOEKTOp, 3KpaH,
3BYKOYCUJINTENIbHAS alapaTypa,
JI€MOHCTPAIIMOHHBIE TEJICBU30PHI.

Aynuropus 1 NpOBEACHUS
JIEKIIMOHHOT0/CEMUHAPCKOTO
THIIA

3-702
r. Kupos, yiu.
Brnagumupckas, 1.112,

3nanue y4eOHOro Kopiyca
Ne 3

Crennanu3upoBaHHas yuyeOHas meOelb
(cTon u cTyn npenojaBares, CTOJbI U
CTYJIbsl yYeHHUYECKHE).l KOMITBIOTEP C
BbIX0/10M B IHTEpHET; MPOEKTOP, IKpaH,
3BYKOYCUJIUTENbHAS anmaparypa,
JIEMOHCTPAIIMOHHBIE TEJIEBU30PBI

VYyebHas ayautopun s
MIPOBEICHUS 3aHATUI
CEeMHUHAPCKOTO
THUIIA,TEKYIEr0 KOHTPOJIS U
IIPOMEXKYTOYHOU
aTTecTaluu

1-307, 1-404

r. Kupos, yi.
Bnagumupckas, n.137,
3nanue yueOHOro Kopmyca
Nel

3-414

r. Kupos, yiu.
Bnagumupckas, n.112,

31anue yueOHOro Kopiyca
Ne 3

CrneunanusupoBaHHas yuyeOHast MeOelb
(cToi M Ty NpenoAaBaTes, CTONbI U
CTYyJIbSl YYEHHYECKHE); JOCKA JUIS BEICHHs
3anuceil Mapkepamu; HH(GOPMaIMOHHbIE
ctenibl. KoMmbroTepHble kiaccsl o 14
UH/IMBUAYaJIbHBIX pab04nX MECT ¢
BO3MOKHOCTBIO BBIXOJIa B IHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO
“H(POPMaIIMOHHO- 00pa30BaTEIBHYIO CPEAY
BY3a.

VYuyebHas ayuTOpUN s
MPOBEJICHUS 3aHATHI
CEMUHAPCKOIo THUIIA,
IPYIIIOBBIX U
VHAMBUyaIbHBIX
KOHCYJbTAallU}, TEKYIIETO
KOHTpPOJIS U
MIPOMEXYTOYHON
aTTecTaluu

3-522 a

r. Kupos, yiu.
Bnagumupckas, n.112,
31anne yueOHOro Kopiyca
Ne 3 (co cTonoBo#

X035 CTBEHHBIM OJIOKOM)

Crennanu3upoBaHHas yueOHas MeOelnb
(cTou M Ty NPEenoAaBaTens, CTONbI U
CTYJIbsl yYEHMUYECKHE).] KOMIIBIOTED
JI€MOHCTPAIIMOHHBIN TEIEBU30p,
3BYKOYCHJIUTENBHAS allaparypa,
JIEMOHCTpPAIlMOHHBIE TEIEBU30PHI,
UH(POPMALIMOHHBIE CTEH/IBI,

VYuebHas ayTuTOpUH s
MPOBEJICHUS 3aHATUI
CEMHUHAPCKOr0 THUIIA,
IPYIIIOBBIX U
VHAWBUyaIbHbIX
KOHCYJbTAallUH, TEKYIIETO
KOHTpPOJIS U
MIPOMEXYTOYHON
aTTecTaluu

3-523

r. Kupos, yiu.
Bnagumupckas, 1.112,
31anne yueOHOTo Kopiyca
Ne 3 (co cTonoBo# u
XO03UCTBEHHBIM OJIOKOM)

Crennanu3upoBaHHas yuyeOHasi MmeOelb
(cToi M cTyn NpenoAaBaTes, CTONbI U
CTYJbs YYEHUYECKHE), JOCKA /IS BEICHHS
3anucel MapkepaMu; HH(OpMallOHHbIE
CTEH/Ibl, | KOMIBIOTED, IPOEKTOP, IKPAH.
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VYueOHas aymuTopun s
MPOBEICHUS 3aHATUN
CEMHHAPCKOro THUIIA,
TPYIIOBBIX U
WHJIUBUIYaTbHBIX
KOHCYJIbTallU}, TEKYIIETO
KOHTpPOJISL U
IIPOMEXKYTOYHOU
aTTecTaluu

3-525

r. Kupos, yiu.
Brnagumupckas, a1.112,
3nanue yueOHOro Kopryca
Ne 3 (co cTonoBoii u
XO03SIICTBEHHBIM OJIOKOM)

Crnenmanmu3upoBaHHas yueOHas MeOenb
(cToi M cTyn MpenoAaBaTess, CTOIbI U
CTYJIbsl YACHUUYECKHUE), 10CKA JIJISl BEICHUS
3anMcel MapkepaMmu., 1| komnerorep,
JIEMOHCTPALIMOHHBIN TEJIEBU30p,
WH(POPMAIIMOHHBIE CTEH/IBI,

VYyeOHas ayuTOpuu AJs
[IPOBEICHUS TEKYLIETO
KOHTPOJISL ¥ IIPOMEXKYTOYHOMU
ATTEeCTallN

3-414

r. Kupos, yi1.
Bnagumupckas, n.112,
3nanue yueOHOro Kopyca
Ne 3 (co cronoBoii u
XO03UCTBEHHBIM OJIOKOM)

Crenmanu3upoBaHHas yuyeOHas MmeOelb
(cTox M CTYy”N mpernoiaBarTens, CTOIbI 1
CTYyJIbSl YYEHHUYECKHE); JOCKA JUIS BEICHUs
3amucell MapkepaMu; HHPOPMAIIMOHHbIE
cteHibl. KoMmbroTepHble Kiacesl 1o 14
VHIMBHIYIBHBIX PA00OYHX MECT C
BO3MOXKHOCTBIO BbIXoJia B IHTEpHET 1
JOCTYIIOM B DJICKTPOHHYIO
UH(POPMAIMOHHO- 00pPa30BaTEILHYIO CPEIy
BY3a.

Tlomenienue st
CaMOCTOSTEIILHON pabOoThI

3-516

r. Kupos, yiu.
Brnamgumupckas, n.112,
3nanue yueOHOro Kopmyca
Ne 3 (co ctonoBoii u

X035 CTBEHHBIM OJIOKOM)

ITomernieHus 1y caMOCTOSITEIbHON PabOThI
OCHAILICHbI KOMITBIOTEPHOU TEXHUKOH €
BO3MOXHOCTbBIO BbIX0/1a B IHTEpHET U
JIOCTYIIOM B JIEKTPOHHYIO
UH(POPMALIMOHHO- 00pa30BaTEIbHYIO CPELY
By3a, [1K amst paboTsl ¢ HOpMaTHBHO-
IPaBOBOI TOKYMEHTALIUEMH, B T.4.
aseKTpoHHOH 6a30ii "KoHcynpTaHT
CTY/ICHTa»

JlononHeHHs ¥ U3MEHEHHs B paboyeil mporpaMMe pacCMOTPEHBI Ha 3aceIaHuy Kadeapbl
“05” centsi0ps 2025 1. IIporokom Ne 1

3aB. kadeapoit

JI.B. Kapaynosa

BHecenHbIe H3MEHEHUS U JOMOJTHEHUS YTBCPIKAALO:

HN.o. npopexTopa no yuebHoit padote
18 cents0ps 2025 r., nmporokosn Ne 1

M.II. Pa3un
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JlonoiHeHHMsI M U3MeHeHHusI B padoyeil nporpaMmme y4eOHOM AU CHHUIIIMHBI

«MartemaTuka. MaTemaTnieckoe MOAC/IMPOBAHUE COLIMATBHBIX ITPOLECCOB)>

Hanpasnenue noarotoBku

Hanpasnennocts (mpoduins) OITOIT
dopma 00yueHus
Cpox ocBoenust OITOIT
Kadenpa
ABTOD(BI)

39.03.02 CoumainbHas pabota
ConmanbHas pabora

3aouHas

4,5 rona

(-DI/I3I/IKI/I, Me,I[I/IHHHCKOﬁ I/IH(bOpMaTI/IKI/I 1 MaTCMaTHKHU

Kopotkosa O.JI.

C 2025 /2026 y4e6HOTO roa B pabo4yro IporpaMMy BHOCSTCS CIIEAYIOLIUE JOMOJHCHHS U M3MCHEHUS:

1. Ilyskr «3.4 TemaTu4eckuii MJIaH JeKUM» JOMOJHUTH U YUTATh B CIEIYIOUIEH pelaKIuu:

TpyaoemkocTb
Ne | Nepaspena TemaTtnka C N (4ac)
. oJepsKaHue JIeKIUH
n/n | AMCUUILIHHDI JEeKI Ui 1 2 3
ceM. | ceM. | ceM.
1 2 3 4 5 6 7
OneMEeHTHI TEOpUn [Tonstre MHOXecTBa. Oniepaiy HaJ MHO)KECTBaMHU.
MHOXecTB 1 JoTukd. | Cyxzaenusi. OCHOBHBIE JIOTHYECKHE OTIEPALIUH Hal
1 1 Omnpenenurenu u CYXICHHUSIMU. 2
MaTpHILIbL. Onpenenureny U UX cBOicTBa. BriunciaeHnue
OTpeliesInTeNe BTOPOro, TPETHEro U N-To HOPSIIKA.
Marpuipl. Onepanuuu Haja MaTpuiiaMu. Panr MaTpuiipl.
Cucremsl TMHEWHBIX | OCHOBHBIE MOHATHS U ONIpeNeIeHH. MeTOAbI pelIeHns
2 1 ypaBHEHUH. CUCTEM JIMHEWHBIX ypaBHeHMI: MeTo]l ['aycca, MeTon 2
Kpamepa, rcnosib30BaHue 00paTHOW MaTPHIIBL.
Hduddepenuunansapie | 3agauu, MpUBOASIINE K OOBIKHOBEHHBIM
ypaBHEHHUS. T pepeHInATEHBIM YPaBHEHHUSIM.
Juddepennmansapie ypaBHEHHUS IEPBOTO MOPSIKA: C
pa3aeNonUMICs TIEPEeMEHHBIMU, OTHOPOJIHBIE,
3 3 CBOJISAIIUECS K OTHOPOAHBIM, THHEWHbIe. JInHeHbIe 2
IuddepeHInaNbHbIe YPaBHEHHUS C TIOCTOSIHHBIMHU
KO3 GUITEHTaMU.
Hcnoanzoanne UU s nocrpoenust
MaTeMaTHYeCKHX MojleJieiil B conuabHoi cdepe.
CraTtuctuueckue IToHsiTHE ¥ BUIBI CTATUCTUIECKUX COBOKYITHOCTEM.
4 4 COBOKYITHOCTH [Ikanbl 3MEpeHus B CTATUCTHUKE. BEIOOpOUHBIN MeTO 2
B cTatucTuke. Onrcanue BHIOOPKH B 3aBUCHIMOCTH OT
BHJIA BAPUAHT.
Cratuctuueckue [ToHsATHE CTATUCTUYECKOM TMIIOTE3BI U
KpUTEPUHU CTaTHCTUYECKOro KpuTepus. Bunbl kputepres.
) 4 YacTHbIe CTATUCTUYECKHE KPUTEPHH. 2
Hcnoas3osanue NH i anau3a CTaTHCTHYECKHUX
JAHHBIX U IPOBEPKH CTATUCTHYECKHX TMIIOTe3.
HUTOIO: 6 - 4

JlononHeHus U U3MEHEHHs B paboyeil mporpaMme pacCMOTPEHbI Ha 3acelaHnu Kadeapbl
«30» suBaps 2026 r., nporokos Ne 5
3aB. kadenpoit Kapaynosa JI.B.

BHeceHHble U3MEHEHUS U IOTIOJTHEHHS YTBEPXKAALO:
[TpopexTop no yuebHoi padore E.H. Kacarkun
«19» despains 2026 r., mporokoia Ne 3
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denepanbHOE rOCcyIapCTBEHHOE OI0KETHOE
00pa3oBaTeIbHOE YUPEKICHUE BHICIIIETO 00pa30BAHUS
«KupoBckuii rocyjapcTBEHHBIN MEAULIMHCKUA YHUBEPCUTET»

Munucrepcrsa 3npaBooxpanenus Poccuniickoit denepanuu

Kadenpa ¢puzuku n MeauunHcKoi nHPOpMATUKU
IIpuioxenne A k padoueil nporpaMMe TUCHHUIINHBI

MeToauyeckue yKazaHusi 1Jisi 00y4aroMXCcs M0 0CBOECHUIO JUCIIHIIIMHBI
«MATEMATHUKA. MATEMATHYECKOE MOAEJIUPOBAHHUE
COINUAJIBHBIX ITPOLECCOB»

Hampasnenue noarorosku: 39.03.02 CornansHas pabora
[Ipodmns — CornmanpHas pabora
(bopma 0OydeHUs: 3a09HAS)

o Paszgen 1. DneMeHTHI TEOPUM MHOKECTB U JIUHEHOH a1redpsbl.

Heab: Crioco6cTBOBaTh GOPMUPOBAHUIO OOIIEH MaTEMATHUECKON KYJIbTYPbl CTyI€HTA, Pa3BUTHIO
y CTYAEHTOB CIOCOOHOCTH CaMOCTOSATEIBHOTO H3Y4YeHHs] MAaTEMaTH4YEeCKOW IUTepaTyphl, BbIPaOOTKe
HABBIKOB MPAKTHYECKOr0 MPUMEHEHHUS MAaTeMaTH4eCKOro almnapara U pealu3alii U3y4yaeMbIX alrOpUT-
MOB B MPUKJIATHBIX 331a9aX MPo(ecCHOHAEHOTO COACPKAHUS.

3agaun:

- PaCCMOTIZGTB IMOHATHUC MaTpulla, BUAbI MaTpHll, OCHOBHLIC OII€paAllX HAA MaTpHULIaMU. PaCCMOTpeTI) OCHOBHBIC
CBOMCTBa MaTpPHUIL; METOJbI PELLICHUS CHCTEM JIMHEHHBIX YPaBHECHUI.

- OOyuuTh criocoOy BEIYHCIICHUS ONIpeAeInTeNeH, HAX0KICHNUIO MUHOPOB U anreOpandecKrx IOMOIHEHNH JJie-
MEHTOB OIPEACTUTEINS; PA3TMYHBIM METOJAM PELICHUS] CUCTEM JINHEHHBIX YpaBHEHUI

- MByunThb MeTO/IBI HAXOXKIEHUS 0OpaTHBIX MaTpHIL;, MeToa [aycca, meto Kpamepa 1 MaTpiuHBIN METO/ periie-
HUA CUCTEM JIMHEHHBIX YpaBHEHUH

- CoBepIIIeHCTBOBATh JJOTUYECKOE U MATEMATHUECKOE MBIIIJIEHUE CTY/IEHTOB;

- CdopmupoBaTh HaBBIKH UCIIOIH30BAHUS METOJIOB JIMHEWHON anreOpsl A PEIICHHS 3a1a4 U3 APYTUX
pa3aesioB MaTeMAaTUKH a TakK)Ke B 00JIACTH JIOTHCTUKU U MEHE)KMEHTA.

OO0yuaromuiicsi 10/I2KeH 3HATD:
OCHOBHBIE NTOHATHUSA U ONPEACIEHUS 110 JAHHO! TEME;
QJIITOPUTMBI IEHCTBUM ¢ MATPULIAMHU U OIIPENIETUTEISIMY;
OCHOBHBIE MeTO1bI pemenus CJIY.

OOyuarommiicst 10JIKeH yMeThb:
[IpouzBoauTh NpeoOpa3oBaHus MaTPHLL,
HAaxOJIUTh 3HAYECHUS OIIPENEIIUTENEH;
pemats CJIY

Oo0yuarwmuiicst 10/2KeH BJIaJAeTh:
HaBbikamu BbIIOSTHEHHS TPe0Opa30BaHU MaTPHIL U BBIYUCIIEHUS OIPEICIIUTENECH;
Metonamu pemenus CJIY.

CamocTosiTeJIbHAs AyIUTOPHAs pa6oTa 00y4yalouuxcsi o TeMe He MpeaycMoTpeHa padoueii npo-
rpamMMoi

CamocrosiTe/IbHAsi BHEAYIUTOPHAsl padoTa 00y4aroIMXxcs 1o reMe:

3aI[aHI/I$I JITISI CAaMOCTOSTEIbHOM BHeay,Z[HTDpHDfI pa6OTLI CTYACHTOB I10 yKa3aHHOﬁ TEME:
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l) O3HAKOMUTECS C TCOPETHYCCKHUM MATCPHUATIOM I10 TEMEC 3aHATHUA C UCITIOJIB30BAHHEM KOHCIICK-

TOB JICKIIMA W/WIIA PEKOMEHIyeMON Y9eOHOMN JTUTepaTypHI.

RRoOoo~NoOR~wNE

19.
20.

21.
22.

23

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

0.
1.
12.
13.
14.
15.
16.
17.
18.

2)_OTBeTHTBH Ha BOOPOCHI JIJIsl CAMOKOHTPOJIS

Ecnu matpuiiel A 1 B MOXHO YMHOXKaTh, CIIEAYET JIU U3 3TOT0, YTO UX MOXHO CKJIJIbIBATh?
Ecnu matpuiel A 1 B MO>KHO CKIaJibIBaTh, CIEIYET JIU U3 3TOT0, YTO UX MOYKHO YMHOXKATh?
MOo’KHO 11 YMHOXaTh KBaJApaTHYIO MaTPUILy HAa HEKBAIPaTHYIO?

Mo2xerT i1 Ipon3BeIeHNE HEKBAPATHBIX MAaTPHUIl OBITh KBAIPATHOM MaTpHLeii?

MoskeT 71 IpH YMHO>KEHUU HYJIEBBIX MaTPUIl IOJYYUTHCS HyJIeBas MaTpua?

Moryr 1 coBnanath Matpuisl A u AT?

Kaxk BernsiauT Matpuna (AT)1?

Bepro s pasenctso (A + B)T = AT + B™?

Bepro nu paBeHcTBo (A + E)(A - E)= A2 - E?

Bepno 1 paBeHCcTBO (A + E)? = A% + 2A + E?

Bepro 1u paBeHcTBo (A + B)(A - B) = A2— B??

Bepno nu paBeHctBo (A + B)? = A2 +2AB + B??

MoryT 5111 ObITh 3KBUBAJICHTHBIMU MATPHUIIBI C PA3IMYHBIM KOJIUYECTBOM CTPOK? CTONIOIOB?
O06s3arenbHO U cyiecTByeT npousseacHue BA, ecnu AB=E?

MoskeT 1 HyneBas MaTpulia ObITh SKBUBAJIICHTHOW HE HYJIEBOM MaTpuiie?

Mooxet 1 ObITh IPOU3BEIEHIE MATPHIL OBITH YHCIOM?

Kak u3meHuTCs mpou3sBeieHre Matpuil A u B, eciii mepecTaBuTh i—0 U |- 10 CTPOKH MaTpHiibl A?
Kak u3meHuTcst mpousBeneHue Marpuil A U B, ecnu x i- i cTpoke mMarpuilbl A IpuOaBHUTh |10
CTPOKY, YMHOXKEHHYIO Ha YHCIIO ¢?

Kak u3meHutcs npoussesieHre Matpull A u B, eciii nepectaBuTh i—ii 1 j- i cTos10b1 MaTpHibl B?
Kak u3menutcs nmpousBeacHue marpuil A u B, eciu k i- My cTonbiy marpuiibl B nmpubaButs j-i
cTos0er, yMHOKEHHBIH Ha YKCIIo ¢?

Bcerna nu onpenenuTens CyMMbI MAaTPHIL paBEH CyMME UX OIpeaenuTeneii?

[IpuBecTu npumMep TaKux MaTpPHULL, YTO OMPENEITUTENb UX CYMMbI PABEH CYMME UX OIpeAeIuTe-
JeH.

. HpI/IBeCTI/I NpUMEp ABYX TAKUX MATpPHIL, YTO OHPCACINUTCIIb UX CYMMBbI PaBC€H CYMMC HUX OIpCIc-

JIATEJIEH, MPUYEM HU OJIMH U3 TPEX OMPEACIIUTENCH HE PaBEH HYJIIO.

Moxer 1 OonpeAeIUTENb U3MEHUTD 3HAK HAa IIPOTUBOIIOJIOKHBINA IIPU TPAHCIIOHUPOBAHUU MaTPH -
LbI?

Kak u3menurcs onpenenurens 3-ro mopsjika, €CId €ro CTPOKU MEPECTaBUTh MECTaMH CIEAYIO-
UM 00pa3oM: MEPBYIO0 — HA MECTO BTOPOM, BTOPYIO — HA MECTO TPETEH, TPEThIO — HA MECTO Tep-
BOW?

MoryT ¥ pa3u4HbIe METOJIBI PEHICHUS CUCTEM JIMHEWHBIX ypaBHeHUH (Metoa Kpamepa u mMeTox oOpart-
HOW MaTpHILIbl) 1aTh Pa3InYHbIE OTBETHI?

CoBMeCTHas cucTeMa n JIMHEHHBIX YPaBHEHUH C N HEU3BECTHBIMU 3allMcaHa B MaTpuuHoit popme: AX = B.
Byayt nu pemenusmu 06a Habopa u3 n uncen: A'B u BTA1?

B cucreme n TMHEWHBIX ypaBHEHU ¢ N HEM3BECTHBIMH IIOMEHSUIA MECTaMH JIBa ypaBHEHUs. M3menHsTCs mn
(OpMBI 3aIKCH PELIeHUsI C OMOIIBI0 00paTHOM MaTpuubl U o Gopmynam Kpamepa? M3menutcs nu 06-
miee penieHue?

Jloka3zats, uto (opmynsl Kpamepa sBisiroTcs apyroit popmoii 3anucu pemenns X = A™B cucrembl nuHei-
HBIX ypaBHeHHA AX = B.

K cucrteme nuHENHBIX ypaBHEHHH C N HEU3BECTHBIMM JOMUCAIIN IPOU3BOJIBHOE YpaBHEHNE C N HEU3BECT-
HbIMH. Kak 1Ipy 3TOM M3MEHUTCSI MHOKECTBO PEILIEHUI CHUCTEMBI?

W3 HecoBMeCTHOM CUCTEMBI TMHEWHBIX YPaBHEHUH YIaININ KaKoe-TO OJHO ypaBHEHMe. byner nu nomy-
YEHHAas! CUCTEMa COBMECTHOM?

MHOX€eCTBO PELICHUN ABYX CUCTEM JIMHEHHBIX YPABHEHUH COBIAAAOT. PaBHBI JIM pacIIMpEHHbIE MATPULIBI
3THX cucTeM? PaBHBI 1M paHru 3TUX MaTpHIL?

MoryT i1 OBITH 3KBUBAJIEHTHBIMH JIBE€ CUCTEMBI TMHEHHBIX YPaBHEHHUH C OMHAKOBBIM YMCIIOM HEN3BECT-
HBIX, HO C pa3HBIM YHCIIOM ypaBHEHHA?

UTo MOKHO CKa3aTh O MHOXKECTBE PEIICHUH CHCTEMBI JMHEWHBIX YpaBHEHUH, eciiu paHr r(A) mMaTpuilsi
9TOH cucTeMsl U paHr r(A|B)pacimpeHHoi MaTpULBl paBHbI HYJTI0?
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35. YTo MOXKHO CKa3aTh O MHOYKECTBE PEIICHUI CHCTEMBI JIMHEHHBIX YPaBHEHUH ¢ MaTpHUIICH A U pacIIupeH-
Hoii matpuuei (AB), r(A) > r(A|B)?

3) ITpoBepHUTH CBOU 3HAHUS C MCIIOIH30BAHUEM TECTOBOI'O KOHTPOJIS |
1. OmnpenmenuTeneM Ha3bIBaeTCS YHCIIO, KOTOPOE:
1) HaxoauTcs O JaHHBIM TaOIHIIBI HA MIEPECEUCHUH OMPEACICHHBIX CTPOKH H CTONIOIA.
2) 3apgaeTcs KBampaTHO# TabaMIel — TaOIHIEH, comeprKalell OMMHAKOBOE YUCIIO CTPOK U CTOJOLIOB, M BBIYUCISICT-
Cs1 110 OTIPEZIeTIEHHOMY IIPaBUITY.
3) 3agaeTcs npsIMOYroNbHOM Tabnuieil — Tabnuiei, coaepikarieii 1ro60e YUCI0 CTPOK U CTOIOIOB, M BEIYHCIACTCS
TI0 OTIPE/ICIIEHHOMY IPaBUITY.
2. Onpenenurtens pa3IuyaloTcs IIOPSAKOM, KOTOPBIHA ONPEAeIsIeTcsl HX pasMepoM, T..
1) KonudgecTBOM CTPOK HITH CTOJIOIIOB.
2) TOJBKO KOJMYECTBOM CTPOK.
3) ToabKO KOJMYECTBOM CTOJIOIIOB.
4) CyMMapHBIM KOJIMYECTBOM CTPOK U CTOJIOIIOB.
3. Ompenenutens 2 (BTOPOTO) MOPSAKA 3aIFICHIBACTCS CICIYIOIIAM 00pa3oM:

a a
11

1) A = 21
alZ 22
a a
11

2) A = 12
a'21 azz
a, a,

3) A=
a s a,

4, Onpenenurens 2 (BToporo) MOPSIZIKA BEIYUCIISICTCSA CICTYIOITUM 06pa30M:

a11 a12

1) A= =a,a, +a,a,.
a21 azz
a a

2) A=| 18 Zl=a a —a a

1 12 21 22

aZl azz
au ar

3) A= —aa —a a .

1 2 21 12

a21 azz

5. Munopom Mij aneMeHTa ajj OIpeeTTels N-TO MOPsI/IKa Ha3bIBACTCS:

1) Omnpenemutens (N+1)-ro mopsIKa, TONTYUEHHBIH U3 JAHHOTO ONPENEIUTENS BEIUEPKIBAHUEM i-0H CTPOKH H j-TO
cTONOIa, HA IePECEUYCHUH KOTOPBIX CTOUT 3JIEMEHT &ij.
2) Omnpenenurens (N-1)-ro mopsuka, IOMydeHHEIH U3 JAHHOTO ONMPEIETUTENS BEIYePKUBAHIEM i-0i CTPOKH H j-TO
cTONOIa, HA IEePECEUYCHUH KOTOPBIX CTOUT 3JIEMEHT &ij.
3) Omnpenenurens (N+1)-ro mopsiaka, MONyYEHHBIN U3 JAHHOTO ONPEAETUTEIS J0OAaBIEHHEM i-0# CTPOKH H j-TO
cToJoIa.
6. AnreOpamdecKuM JOTONHEHUEM 3JIEMEHTA &jj Ha3bIBACTCSI YHCIIO:

1) Aij = (aij )Hj -M K
2) Aij = (_1)HJ -M i
5 A=(-n)" M,

7. Martpunei Ha3pIBaeTCs Takas TadIHIA, B KOTOPOH:
1) Ywucno cTpoK U CTONOIOB MOTYT OBITH Pa3HBIMHL.
2) Yucio cTpOK JOKHO OBITh PABHBIM YHCITY CTOJIOLOB.
3) Ywucio cTpoK JOKHO OBITH OOJIbLIE YHCIIa CTONOLOB.
8. Tabnmua, 3aarommas MaTpuIly 3alHChHIBACTCS:
1) B kBampaTHbIX CKOOKaX.
2) B mpsiMbIx cKoGKax.
3) B kpyribIx cCKOOKax.
4) B ¢purypHbIX CKOOKax.
9. KgampaTHO# Ha3bIBACTCS MATPHIIA, Y KOTOPOIA:
1) Ywucno cTpoK paBHO YHCITY CTOJOIIOB.
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2) Tabnuia 3anucana B KBaJPaTHBIX CKOOKaX.
10. HyseBoii Ha3bIBACTCS MATPHIIA, Y KOTOPOI:
1) Bce aeMeHTHI paBHBI MEXLY COOOIA.
2) Bce 31eMeHTBI paBHBI HYITIO.
3) Bce 31eMeHTBI, CTOSIINE [0 UATOHAIH PABHBI HYJTIO.
11. EnmwandHON HazpiBaeTcs Marpuiia E, y koTopoii:
1) Bce ameMeHTHI paBHBI MEX Y COOOH.
2) Bce a1eMeHTHI paBHBI €IHHHIIC.
3) Bce 31eMeHTHI, CTOSIIHE TI0 IUATOHAIM PABHbI ¢IHMHHUIIE.
12. Ecnu MaTpuna coAepKUT TOJIBKO OJHY CTPOKY, TO OHA Ha3bIBACTCS:
1) EnuangHOM MatpuIiei.
2) Marpuueii — cTpoKoii.
3) Martpuiieii mepBOro Mopsiaka.
13. Ecnu MaTpuna coep>KuT TOIBKO OJIMH CTONIOEI, TO OHA Ha3bIBACTCS:
1) EnunnuHO#t MaTpuIei.
2) Marpwureit — cTOIOIOM.
3) Martpuiieii mepBOro MopsiaKa.
14. JIns TpaHCIOHMPOBAHMS MAaTPHUIIEI HEOOXOANMO:
1) TloMeHSTH MECTaMU CTPOKH U CTOJIOIIBI.
2) TlomeHATh 3HAKH Y BCEX 2JIEMEHTOB Ha MPOTHBOIMOJIOXKHEIE.
3) TloMeHsITh 37eMEHThI Ha TIPOTHBOIIOJIOKHBIC UM 3HAYCHHUSL.
15. Marpuna A naspiBaeTcs 06paTHOI 11 MATPHIE! A, €CIIH:
1) VX mpomsBecHHE paBHO HyneBoi MaTpune AA=0.
2) Ux mpousBeeHUE PaBHO UATOHAIBHON MaTPHIIE.
3) Ux mpomsBencHHe paBHO eaMHMYHON MaTpue A A=E.
16. Panrom matpuiisl A (rang A) Ha3biBaeTcs:
1) Ywucno HeHyneBbIX CTPOK, OCTABIIUXCS B CTYIIEHYATON MATPHIIE TTOCIIE SIEMEHTAPHBIX MPE0OPa30BaHHUIA.
2) YwucIio HyneBbIX CTPOK, MONYIHUBIINXCS B CTYIIEHIATON MaTPHIIE TTOCIIE AIEMEHTAPHBIX MPE0OpPa30BaHHUIA.
3) Uwuciio eMUHUYHBIX CTPOK, OCTABIIMXCS B CTYIEHYATON MATPHIIE MOCIE JIEMEHTAPHBIX PE0Opa30BaHMIA.

1 2 3
17. Beruuciurs onpepenarens | 0 —1 4
-2 1 -3
1). §;
2). -8§;
3). -23;
4). 23.
2 5
18. BpruucnauTh onpenenuTeNs
1). 0;
2). -20;
3). 20;
4). 100.
0 4 0 0
-1 4 0
19. BpuucauTh ONpeneIuTeNh :
0 5
-8 6 0
1). 40;
2). -280;
3). 280;
4). -40
1 0 2
20. Bprauciuts onpenemutens (3 0 —2 1
-1 0 -3
1. 0
2). -2;
3). 2



ITa0HBI NMPaBUWIBHBIX OTBETOB:

Ne Bonpoca Ne oTBeTa Ne Bonpoca Ne orBeTa

1 2 11 3

12

13

14

15

16

17

18

OO N[O| U1 ~WN

19

NP WEFRINNW NP
EIN W W R WEINN

[ERN
o
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YpaBHeHUE HA3bIBACTCS TMHENHBIM, €CIIH:
1) Owuo mpexcTaBisiet co60it ypaBHEHHE TPSIMOI JTMHHH.
2) B HeMm HeT IpOOHBIX KO (HUITUEHTOB.
3) Bec Heu3BeCTHbIE, BXOIAIINE B HETO UMEIOT TOJILKO MEPBYIO CTEMEHb.
Marpurei A cucTeMbl TMHEHHBIX YpaBHEHUH Ha3bIBA€TCSI MAaTPULIA, COCTABICHHAS:
1) U3 Heu3BeCTHBIX.
2) U3 cBOOOMHBIX WICHOB.
3) U3 k03¢ GHIHEHTOB IPH HEU3BECTHBIX.
Pacumpennoii matpurielt A* Ha3pIBacTCS MaTPHUIIA, K KOTOPOH JOOABIIEH CTOIOECI, COCTOSAIIHNA:
1) U3 Heu3BECTHBIX.
2) U3 cBOOOIHBIX YJIEHOB.
3) U3 nyneit.
Cucrema M TMHEHHBIX YpaBHEHUH C N HEU3BECTHBHIMH SBIIICTCS COBMECTHOM M IMEET SMHCTBEHHOE PEIICHHUE, CCIIH:
1) rangA=rangA*=n.
2) rangA=rangA*=k <n.
3) RangA<rangA*.
CucremMa M TUHEWHBIX ypaBHEHUHN ¢ N HEU3BECTHBIMU SIBJISIETCSI COBMECTHON M UMEET MHOXKECTBO PEIlIeHUH, eCIIu:
1) rangA=rangA*=n.
2) rangA=rangA*=k <n.
3) RangA<rangA*.
Cucrtema M TMHEHHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU SIBJISICTCS HECOBMECTHOM M HE UMEET PEIICHHS, ECITH:
1) rangA=rangA*=n.
2) rangA=rangA*=k <n.
3) RangA<rangA*.
[Tpu perieHny cUCTEMBI TMHEHHBIX YPaBHEHUH MaTPUIHBIM METOIOM MAaTpPHUIAa HEU3BECTHBIX X HAXOUTCS TIO MPABUITY:
1) X=A'-H, rne H- maTpuua cBO6OHBIX uiieHOB, A1~ MaTpuia, oOpaTHast MaTPHIE CHCTEMBI.
2) X=A*H, rne H- maTpuiia CBOOOHBIX YJIEHOB, A *- pacIinpeHHas MaTPHIA CUCTEMBI.
3) X=A"H,rne H- MaTpHIa cBOOOTHBIX WICHOB, AT- TPAHCIOHUPOBAHHAsA MaTPULIA CUCTEMBI.
[o meTomy KpAaMepa pemeHAI/Ie CHCTEMBI 3 JIMHEHWHBIX YPABHEHHH C 3 HEM3BECTHBIMU UMEET BHI:

X Y z .
1). X=—"",Y=—-,7Z=—""",rne A - rnasuwiii onpenenmurens cucremp, A ,A ,A - gononunrensHbI
X Y z
OTIPEICTIUTEIIH, TI0JTydeHHBIE U3 TJIABHOTO IyTeM 3aMeHsbI 1, 2 umm 3 crondiia, COOTBETCTBEHHO, CTOJIONOM HEH3-
BECTHBIX. A A
2). X= , Y = , L= , tie A - rnaBHbIif onpenenurens cuctemsl, A yA A - nononnuTensHbie
A A A X Y oz
X Y z
OTIPEICTUTEIH, TTOJTydeHHbIE U3 TJIABHOTO MyTeM 3aMeHbl 1, 2 nin 3 cTonb11a COOTBETCTBEHHO CTOJIOIOM CBO-
60[[HBIAX YJICHOB. A
X Y Z o
3) =, y -, =~ ,rme A - TJIaBHBIW OTIPEACINTEIIb CUCTEMBI, A ,A ,A - JOITOJIHUTECIIBHBIC

X Y z

OTIPEJICTUTEITH, TI0JTyYeHHBIE U3 TJIABHOTO ITyTeM 3aMeHbl 1, 2 win 3 cTos61a COOTBETCTBEHHO CTOJIOIIOM CBO-
OOHBIX YJIEHOB.
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3X+2y+2=5

9. HccnenosaTh Ha COBMECTHMOCTD CHCTEMY 4 2x+3y+z=1

L2x+y+3z=1l

1). rangA=rangA*=n=, cucreMa COBMECTHA.

2). rangA=rangA*=k=, cucremMa COBMECTHA.

3). rangA=rangA*=k=, cucrema He COBMECTHA.

4), rangA=ran *—n—, CHCTeMA HE COBMECTHA.
%x—y—z:4

10. Haittu panr matpursr: | 9X + 4y — 22 =1:1) rangA=3 2) rangA=2 3)rangA=1
X—-2y+4z=1

ITaIoHBI NPaBUIbHBIX OTBETOB:

Ne Bonpoca Ne orBera Ne Bonpoca Ne oTBera
1 2 6 3
2 1 7 2
3 2 8 2
4 3 9 1
5 2 10 3

4) ToaroroButk pedepar 1o Teme:
«Vcnonp30BaHre MAaTPUYHOTO METO/1a IPU PELICHUH 3a/1a4 Ha ONITUMHU3ALIHION
«Pewenue CJIVY B ciydae, Korja KOJIM4ECTBO YPAaBHEHUM U KOJIMYECTBO HEU3BECTHBIX HE COBIIA-

ATy,

5) BBINOJHKUTE MPAKTUYECKUE 33 IaHUS:
1. BeIMOIHUTH clenyrommue 3a1anus amns matpui 1 - 5:

[TpuBecTH MaTPHUILY K TPEYrOJLHOMY BH/LY;

[TpuBecTH MaTpPHUIly K KAHOHHYECKOMY BH/LY;

BBIUUCIIUTH OTIPEICIUTENb MATPHIIBI ABYMS CIOCOOAMU;

Haiitu matpuiry, o0paTHytO K JaHHOW MaTpHIIE.
(|—106\’ (|33—2\| (’532\| (‘6—11\| (|—402\’
I T | | I I

Hls 41 ) Hl42 3 ) L4410 ) pHlo 4 2) 5yl 2 15 )

2. Pernts CJIY Meromom ["aycca. YkazaTh 00I1i€€ ¥ 0JTHO YaCTHOE PEIICHHE.

[— X1+ 2% +5X3 —2x4 = -1 [3X1 +2X2 — X3 4+ 2Xs = -3
1){ —-4x.+13x x =-10 2)  —X =3 2x =-3
- 2X 3+ 4 { 1 2+ y 4=
+3x —-3x —-4x =6 TA4X +
| 2x 2ax 23x £5x ‘=-8 | x 2% +3% +%3x =6

L 1 2 3 4 L 1 2 3 4

H X1+ 2Xp — 3X3 = =3
2. Pemmute CJIY | —2x +6X +9x =-11 a) meromom aycca; 6) merogom Kpamepa;

- 4% —3¢ +88 =2

L 1 2 3

B) MAaTPHUYHBIM METOJIOM.

6) BBIMOIHUTE 3a/1aHKsI KOHTPOJIBHOI Pa0OTHI [0 JIAHHOM TeMe.
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Pexomenayemas tureparypa:

OcHoBHas:

1  Boromonos H.B., Camoiinenko I1.M. Marematuka. - M.: FOpaiit, 2012

2 YT1kuna B.b. Maremaruka u nadopmaruka [ DnekrpoHHsbIid pecypc].: M. - Jlamkos u K, 2016, (3bC
«YHUBEpcUTETCKAsE ONOIMOTEKA OHIIANHY)

JlonmonHuTEIbHA:

1.  baepun W.U. Beicmast matemartuka. - M.: Akanemusi, 2002

2. IIunayes B.C. OCHOBBI BBICIICH MaTeMAaTHKNA U MaTEMaTUYECKOW CTATUCTUKH: YICOHHK JIJIsl BY30B.
— M.: OTAP-Mexaua, 2006, 2007.

3. COopHUK 3a7a4 I10 BHICIICH MaTeMaTHKe st S3koHoMucToB/mof pen. B.U. EpmakoBa.-  M.: UH-
®PA-M, 2002

Pa3nen 2. JjieMeHTHI aHAJTUTHYECKOH reOMeTPUH M BEKTOPHOM airedpsnl

Heab: Crioco6cTBOBaTh GOPMUPOBAHUIO OOIIEH MaTEMATHUECKON KYJIbTYPbl CTY€HTA, Pa3BUTHIO
y CTYACHTOB CIOCOOHOCTH CAaMOCTOSATEIBHOTO M3y4YCHHs] MAaTeMaTU4YeCKOW IUTepaTyphl, BHIPaOOTKE
HABBIKOB MPAKTHYECKOr0 MPUMEHEHHUS MAaTeMaTH4eCKOro almnapara U pealu3alii U3y4yaeMbIX alrOpUT-
MOB B MPUKIIAHBIX 33a4aX Mpo(eccnoHalIbHOTO COACPKAHUS.

3apaum:
e  paccMoOTpeTb 00JACTH IPUMEHEHUS TEOMETPUUECKUX METOJIOB JUIsl PELIEHHS HE TeOMeTpUye-
CKHUX 3a/1a4;
e  PAcCMOTPETh OCHOBHBIE MOAXO/IbI K 3aJaHUIO0 JIMHUM U IOBEPXHOCTEN MPY IIOMOILIY YPAaBHEHUH;
e  COBEpPUICHCTBOBATH JIOTHYECKOE U MATEMAaTUUECKOE MBIIUICHUE CTYIEHTOB;
o JlaTh HaBBIKY HUCII0JIb30BAHUS MAaTEMaTUUECKUX METOOB I PELICHUS 3a/1a4 B 00JIaCTH JIOTH-
CTHKHU ¥ MEHEJDKMEHTA.

Oo0yuaromuiicst 10/17KeH 3HATD:

OCHOBHBIE TEPMUHBI, IOHATHS, YpaBHEHUS, POPMYJIBL; AITOPUTMBI TPeoOpa30oBaHus OJHOTO THUIIA
YPaBHEHUU B IpYyrue.

OOyuarommiicst 10JIKeH yMeThb:
Pemiaths TUIIOBBIE 33124 AHATUTHYECKOW T€OMETPUN U BEKTOPHOM aiareOpsbl.
Oo0yuarmuiicsi 10/12KeH BJIaJAeTh:

HaBrsikamu pa6OTLI CO CIIPpaBOYHBIMU MaTCpUajlaMH; HaBbIKaMU PCIICHUS TUIIOBBIX 3aJa4 C UC-
IIOJIB30BAHUEM METOJHYCCKHUX yKaSaHI/Iﬁ " CIIPaBOYHBIX MaTCPHUAJIOB.

CamocTosiTe/ibHAsA ayANTOPHAs padoTa 00y4yauuxcs 1o TeMe He MpeaycMoTpeHa padoueii mpo-
rpamMmoit

CamocTrosiTe/ibHAs BHeAyIUTOPHAsA padoTa 00y4yaroimxcs 1o TeMe:
3amanus Isl CaMOCTOSITENIbHOM BHEAyIUTOPHOM pabOThI CTYACHTOB 10 YKa3aHHOU TeMe:

1) O3HAKOMHUTBCS C TEOPETHUECKUM MATEPHATIOM TI0 TEME C UCIIOJIb30BAHUEM KOHCIIEKTOB JICKITHIA
W/WIIM PEKOMEHIyeMOr Y4eOHON TUTEPaTyPHI.

2) IIpoBepHTH CBOM 3HAHUS C MCIIOJIL30BAHHEM TECTOBOI'O KOHTPOJIS:

AHAJIMTUYECKAS TEOMETPUA

1. B npsmMoyroisHO# cucTeMe KOOPAHHAT Ha MIOCKOCTH (XOY) rOpH30HTAIBHYO OCh HA3bIBAIOT OCHIO:
1) AG6cruce.
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2) OpauHar.
3) Ammukar.
B npsiMoyrosibHO# crcTeMe KOOpAMHAT Ha WIOCKOCTH (XOY) BEpTHKaNBHYIO OCh HA3bIBAIOT OCHIO:
1) AG6cruce.
2) OpauHar.
3) Ammukar.
B nipsMoyroneHO# cicTeMe KOOpAUHAT Ha TockocTH (XOY) Mr00yi0 TOUKY MOXKHO 3a1aTh KOOPAUHATAMU:

1) O).
2) (x;0).
3) xy)

Paccrosaue Mexmy TF0OBIMHU IByMSI TOYKAMH TUIOCKOCTH MOKHO OIPENENUTH 0 (hopMyIe:
) d=J0n-x) - (- )
2 d=y(r,—x) +(,-»)
3 d=y(X +%) — (Y, +V.).

KoopauHaThl cepeiMHbl OTPE3Ka MEXKIY ABYMS TOYKaMHU Ha TJIOCKOCTH:
(X, + X,

YpaBHeHHe HPsIMOY B 001IEM BHJIE 3aIIHCHIBACTCS CIIEAYIOLUINM 00pa3oM:
1) Ax+By +C=0.

2) y=kx+bh.

3) Y

YpaBHeHUE NMPSIMOI B OTPE3KaX 3alMCHIBAETCS CIETYIONUM 00pa3oM:
1) Ax+By +C=0.

2) y=kx+Dh.

3) X+y

YpaBHeHHE NPSIMOH € YTIIOBBIM KOA(D(UIIMEHTOM 3aMCHIBASTCS CIIETYIOIUM 00pa3oM:

1) Ax+By +C=0.

2) y=kx+Dh.

Xy
y A+ 4
o P
HpHMaH JIMHUA IPOXOAUT YEPE3 HAYaJI0 KOOPANHAT, €CJIM €€ YPAaBHCHUC B O6HleM BHIC MOXXHO 3aIIMCaTh KaK:

1) Ax+C=0.
2) Ax+ By =0.
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10.

11.

12.

13

14.

15.

16

17.

18

3y By +C=0.
[Mpsimast TMHUS TPOXOAUT MapaIeIbHO OCH OPANHAT, ECIIH €€ YpaBHEHHE B 00I1IeM BHJIE MOXKHO 3aIMCaTh KakK:
1) Ax+C=0.
2) Ax+By=0.
3y By +C=0.
[Mpsimast TMHUS TPOXOIUT MapaIeTbHO OCH a0CIHCC, €CIIU e€ ypaBHEHHE B 00IIEM BH/IE MOKHO 3aIHMCaTh KakK:
1) Ax+C=0.
2) Ax+ By =0.
3) By+C=0.
HBe mpsimbie Y, = k1 X+ b1 ny, = kZX + b2 OyIyT B3aMMHO HapaJuIeNIbHbI, €CIIHU:
1) k -k,=1
2 k,-k,=-1
3) k, =k,.
. MBe npsimbie Y, = k1 X+ b1 ny, = k2X + b2 OyIyT B3aUMHO NEPICHIUKYIISPHBI, CCIIH:
1) k, -k, =1
2) k,-k,=-1
3) k, =Kk,.
OKpyHOCTbIO Ha3bIBAETCSL:
1) Teomerpuueckoe MECTO TOYEK IIOCKOCTH, PABHOYIAIEHHBIX OT TOUKH (LEHTPA) TOMU e MIOCKOCTH.
2) Teomerpuveckoe MECTO TOUEK IJIOCKOCTH, CYyMMa PacCTOSHUN KOTOPBIX JI0 ABYX JaHHBIX TOUYeK (OKYCOB) TOU
K€ TIOCKOCTH MOCTOSIHHA.
3) TeomerpuvecKoe MECTO TOUEK IJIOCKOCTH, PABHOYJAICHHBIX OT TOUKHU ((OKyca) U OT NpsAMOi (IUPEKTPHCHI), HE
MIPOXOJISLIEH Yyepe3 NaHHYI0 TOUKY, PACIONIOKEHHBIX B TOH )K€ IIIOCKOCTH.
ONIUICOM Ha3bIBaCTCA:
1) TeomeTpuUecKOe MECTO TOUEK ITOCKOCTH, CYMMa PacCTOSHUI KOTOPBIX JI0 IBYX JaHHBIX To4Yek ((OKyCcOB) TOi
e IJIOCKOCTH IOCTOSTHHA.
2) Teomerpuyueckoe MECTO TOUEK IIOCKOCTH, a0COTIOTHOE 3HAUCHHUE PA3HOCTH PACCTOSHUN KOTOPBIX IS IBYX
JIaHHBIX ToueK ((hOKYCOB) TOH K€ IIOCKOCTH MOCTOSHHO.
3) TeomeTpHuecKoe MECTO TOUYEK IIIOCKOCTH, PABHOYAAICHHBIX OT TOUKH (POKyca) i OT MpIMOit (AUPEKTPHCHI), HE
MIPOXOAAIIECH Yepe3 TaHHYI0 TOUKY, PACIIOJIOKEHHBIX B TOH )K€ TIIOCKOCTH.
. T'umepOornoit Ha3pIBaeTCS:
1) TeomeTpuYeCKOe MECTO TOUEK MIIOCKOCTH, CYMMa PacCTOSHHUI KOTOPBIX JI0 JIBYX JaHHBIX ToUYeK (POKYCOB) TOM
K€ TMIOCKOCTH MOCTOSIHHA.
2) TeomerpuvecKkoe MECTO TOYEK INIOCKOCTH, a0COIOTHOE 3HAYCHNE PA3HOCTH PACCTOSHUN KOTOPBIX VIS JIBYX
JTAHHBIX TOYeK ((POKYCOB) TOH ke IIOCKOCTH ITOCTOSHHO.
3) TeomerpuvecKkoe MECTO TOUYEK TIOCKOCTH, PABHOYAAICHHBIX OT TOUKH ((PoKyca) v OT IpsAMOH (IUPEKTPHCHI), HE
MPOXOJISIIEH Yepe3 TaHHYIO0 TOUYKY, PACIONIOKEHHBIX B TOH K€ IIOCKOCTH.
[Napabomnoit Ha3pIBaeTCS:
1) TeomMeTpHUecKOe MECTO TOYEK MIOCKOCTH, PABHOYIAIEHHBIX OT TOYKH (LEHTPA) TOU e TIOCKOCTH.
2) TeomeTpHYecKOe MECTO TOYEK IIOCKOCTH, CyMMa PACCTOSHHM KOTOPBIX JI0 JBYX JaHHBIX TOUEK ((POKYCOB) TOM
e MJIIOCKOCTH TTOCTOSTHHA.
3) TeomerpuvecKoe MECTO TOYEK IJIOCKOCTH, PABHOYIAICHHBIX OT TOUKHU ((hOKyca) U OT NpsAMOU (IUPEKTPHCHI), HE
MIPOXOJISLIEH yepe3 aHHYI0 TOUKY, PACIONIOKEHHBIX B TOH )K€ IIIOCKOCTH.
. YpaBHEHHE OKPY>KHOCTH UMEET BHI;
X2 y?2
Hy ——+-_ =1
2 2
2 2 2
2) FX—EB +(y—-b)y =R
X2 y?2
3y -7 =1
2 2
19. ypaBHeHI/I% rI/IneI%OHH HUMEET BUJL:
X 2 y 2
H —+-__ =1
2 2
a’> b
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2 (x—a) +(y—-b)Y =R’
9y YV

2 lp 2
20. YpaBHeHn% AJUIAIICa UMEEeT BUI:

XZ 2
1) _+y_=1

y G-a) +(y-by =R’
XZ_yZ

3 ~ -7 =1
2 2
21. YpaBHeHn% napa&nm MeeT BU:
X 2 y 2
)y o+ =1

D fe-af +(y-by =R
3) Yy’ =2px

22. DKCUEHTPHCUTET JIUIUTICA PABCH:

25. Durcon 3a1aeTcs ypaBHEHHEM:
) xX*+y’+z°=R?

XZ 2
2) _+y_=1

a? b?



X 2 2 Z 2

I

a’ b? c?

26. DIUMMNTHYECKUH IIWIHHAP 3aJaCTCS YpaBHCHUECM:
) xX*+y’+z°=R?

3) =1

XZ 2
2) _+y_=1
g B 2
3 4+ 4+ =1
27. Cdepa 3a§§eTca %aBHe&IjeMZ
) xX*+y’+z°=R?
X2 2
2) _+y_=1
g B 2
3 4+ 4+ =1

2 2 2
28. BHHHHTMQeCKHﬁ b(OHyc 391ﬂaeTca YpaBHEHHEM:

1) X2+y2+22=R2
2 2 72

2) X_+y_—_=0
g B G

3 4+ 4+ =1

2 2 2
29. I%nep6£10m OﬁHOHOHOCTHOﬁ 3a7aeTcs ypaBHECHUEM:
1 X 2 2 72

) oxe Ly 7y

a’ b? c?
2) X2 2 Z2
) X2y

_+ - =41
a’ b? c?
3 X 2 2 7?2
) o+ y_ +_ =1
a’ b? c?
30. TumepOonmdaeckuii mapaboOTOH ] 3a1aCTC YpaBHCHHUCM:
X 2 y 2
) __+7 =2z
2 2
)a(.Z 9 2
) __+_ =1
a> b’
X 2 y 2
3 - =2z
a’ b’
BEKTOPHA AJITEBPA

1) BekTOpoM Ha3BIBaeTCS

a) HanpaBJICHHBINA OTPE3OK

b) orpesok, MeroLIHi ONIPENENIEHHYIO JUTHHY

C) HampaBJIEHHBIA OTPE30K, UMEFOLINI OTIPEIEIEHHYIO JITHHY
2) Mopnyem BeKTOpa Ha3BIBACTCSI

a) JUIMHA BEKTOpPA

b) BekTOp eMMHUYHOM JJTUHBI

C) BEKTOp, HAYAJIO U KOHELl KOTOPOI'O COBNAIAI0T

3) BekTopbl, pacronoKeHHbIe Ha MapajuIebHBIX IPSMbIX WK HA OJIHOM NPsIMOil HAa3bIBAIOTCS ...

a) KOJUIHHEAPHBIMH



4)

5)

6)

7)

8)

9)

10)

b) conanpasneHHbIME
C) MPOTHBOIIOJIOKHO HATIPABICHHBIMH
d) paBHBIMH
€) MPOTHUBOIOJIOKHBIMU
KosutnHeapHbie BEKTOPBI OJIMHAKOBOTO HAMPABJICHHS HA3BIBAIOTCS. . .
a) COHAINpaBICHHBIMA
b) OpoTHBOMONIOKHO HATIPABICHHBIMU
C) paBHBIMH
d) MPOTHBOMOIOKHBIMH
KosutiHeapHble BEKTOPBI PA3HOTO HAMPABJICHUS HA3BIBAIOTCH. . .
a) COHamNpaBJICHHBIMA
b) npoTHBOMONIOKHO HANIPABICHHBIMU
C) paBHBIMH
d) OpOTHBOMONOKHBIMU
CoHarpaBJicHHbIE BEKTOPA, PABHBIE TI0 MOJIYJII0 HAa3BIBAIOTCA. . .
a) MPOTHUBOIIOIOKHO HANPABICHHBIMH
b) paBHBIME
C) TNPOTHBOIOJIOKHBIMH
ITpOTHBOIMOIOKHO HATIPABJICHHBIC BEKTOPA, PABHBIC [0 MOIYJIIO HA3BIBAIOTCS. . .
a) COHAIpaBJICHHBIMH
b) paBHBIME
C) MOPOTHBOIOIOKHBIMU
JIMHEWHBIMH OTIEPALIMSIME HaJl BEKTOPAMU SBJISIOTCS
a) ormepanus CJI0KEHUS BEKTOPOB
b) omepanust BeMUTAHHS BEKTOPOB
C) ormepamus yMHOKCHHS BEKTOPa Ha YUCIIO
d) omepauus CKaISIPHOTO YMHOXEHHS BYX BEKTOPOB
€) omepamuus BEKTOPHOTO YMHOKCHHUS JBYX BEKTOPOB
f) omepauus cMeIAHHOTO YMHOXEHHS TPEX BEKTOPOB
HenuHelHBIME OTIepalisiMK HaJl BEKTOPAMH SIBIIIFOTCS
d) omneparust ClOXKeHHUsI BEKTOPOB
a) omepalys BEIYMTAHUS BEKTOPOB
b) omeparms yMHOKEHHS BEKTOpa Ha YHCIIO
C) omepauus CKaSIPHOTO YMHOKEHHUS JBYX BEKTOPOB
d) omeparsi BEKTOPHOTO YMHOXEHUSI IBYX BEKTOPOB
€) omepaiys CM eIl aHHO _ IO YMHOKEHHS TPEX BEKTOPOB
JlaHbl BEKTOpbI @ U Ol . IIpy KaKuX 3HAYEHUSX OL 9TH BEKTOPBI PABHBI?
1
-1
a<0
a>0 _ _
Jlanbl BEKTOpbI @ U Ol . TIpy KaKnX 3HAYEHUSIX OL 9TH BEKTOPBI IPOTUBOIIOIOMKHBI?
1
-1
a<0
a>0

— —

JlaHbl BeKTOpH! @ 1 Old . [Ipy KakKX 3HAUYEHHUAX Ol 3TH BEKTOPBI IPOTHBOIIOJIOKHO HAITPABIECHBI?

1

-1
a<0
a>0

— —

I[aHI)I BEKTOpBI d U Oa . HpI/I KaKNX 3HAYCHUAX OL 9TU BEKTOPBI COHaHpaBJICHI)I?

1

-1

a<0

a>0 o .

BeKTOpLI ai,a2,...,an HA3BIBAIOTCS JIMHEHHO 3aBUCUMBIMU, €CIIN

= = =
HaliayTcs unciaa A1, Az. .., AnHe Bee paBHble 0, 4TO OYET BHIIONHATLCA PABEHCTBO Al1dl + A2d2 + ...+ Anan = 0

-

JUTSL 9UCENT A1, A2..., An paBHBIX 0, OYIET BBITOIHATHCS PABEHCTBO hay + h2az + ...+ Anan =0

JUTA TIOOBIX YCeN A1, A2..., An,0yET BHINONHATLCSA PABEHCTBO Al1d1 + A2d2 + ...+ Anan = 0

-

-

-

—
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- - -

d) mHaiinyrcs uncna A1, Ao..., AnHe Bee paBHbie 0, uTO Gy/IET BBINOIHATECS PABEHCTBO Ald1 + A2d2 + ...+ Anan # 0

15) @51 KOOPJMHATHI TOUEK Ha MIOCKOCTU A (x1;y1) ¥ B(x2;y2). HaliTh KOOpAMHATEI COOTBETCTBYIOIIETO BeKTOpa AB
a) AB(x;+x2;51+ )2)
b) f(xl_xz;)h_)b)
¢) AB(x; —x1;y2 — 1)

16) Z[_a}}m KOOPJIMHATHI TOUEK Ha MIIOCKOCTH A (x1;y1) 1 B(x2;y2). HallTH KOOpIUHATBI COOTBETCTBYIOIETO BEKTOPA BT
a) BA(x;+ x5+ 32)
b) %(Xl—xz;Y1_Y2)
¢) BA(x; —x1;y, — 1)

—_—

17)  Hansektop AB(x;y) . Ero Momayib MOKHO HAlTH W3 COOTHOIIEHHUSI

a) |Z§ |= y/x% —*

—_

b) | AB |= Ax7 + 12
O 4B

—_

18)  Hausi Bektropa AB(x;; y1) u CD (x2; y2) . OHu KO/UIMHEAPHBIE TOT/IA M TOJIBKO TOT/IA, KOT/IA BBITIOIHSIETCS COOT-

HOLLICHHUS
X1 N

a) — T __
X
X

) =2t
2y,

9 %
V2 N

- —_—

19)  JansiBektopa AB(x1; ) u CD(x2;y2) . Ux ckansipHOE IPOU3BENEHNE B KOOPMHATHOI (pOpPME PaBHO

—_

a) AB'CD:xl'yl“l‘xZ‘yz

b) AB-CD =X1-X +Y1-)
C) E'ale'yl_xz‘Y2
d) AB-CD =%1'% — Vi ¥
e) E.CD:xz')/z—xl‘)ﬁ

—_—

f) ECD SV )2 T XX

_— —

20)  Jaumi Bektopa AB u CD . Ux ckanspHOe MpoM3BEIEHNE 110 ONPENEIIEHUIO PABHO

—_

a) AB-CD =|AB|-|CD |-cos Z(AB,CD)
b) AB-CD =|4B|-|CD |sin Z(AB,CD)
¢) AB-CD =|4B|-|CD |tg/(AB,CD)

21)  Kpurepuil nepreHIuKyIIPHOCTH HEHYJICBBIX BEKTOPOB
d) TlepneHAMKYISPHBI TOrIA U TOJIBKO TOIA, KOIIA UX CKAISPHOE Mpou3BeAeHUe paBHo 0;
e) IlepreHOUKYIAPHBI TOT/A U TOJNBKO TOTAA, KOTAA HX CKASIPHOE MPOM3BeieHHe HepaBHO 0;
f) IlepneHmuKyJIApHBI TOrAA U TOJBKO TOTAA, KOTAa HX BEKTOPHOE MPOM3BeneHue paBHO 0;
g) IlepneHauKymsIpHBI TOrIA M TOJIBKO TOT/A, KOTZA X BEKTOPHOE Ipou3BeaeHre HepaBHo 0.

22)  Tpu HeKOMIUIaHAPHBIX BekTopa A | buc , B3SIThIE B YKa3aHHOM ITOPSI/IKE, 00pa3yloT MPaByIO TPOHKY, €CITH:

@) c KoHIa TpeThero BekTopa C KpaTyailHii IOBOPOT OT MEPBOTO BekTopa d KO BTOPOMY BEKTOPY b BUJICH COBEp-
HIAIOLIUMCS IPOTUB YaCOBOM CTPEIIKY;
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b) ecmu ¢ konma TpeThero Bektopa C KpaTuailimHii MOBOPOT OT MepBOTO BekTopa (& KO BTOPOMY BEKTOPY b BHJCH CO-

c)
23)

24)

25)

26)

27)

28)

BEPHIAOMIUMCS 10 9acoBOM CTpCHKC

C KOHI[a TPEThEro Bekropa (! KpaTdaiinii HOBOPOT OT BEKTOpa b K BekTopy C BHIICH COBEPUIAONIMMCS IPOTHB Ya-
COBOI CTpEJIKN.
U3 onpesieneHus BEKTOPHOTO MPOU3BEACHHUSI HEIIOCPEACTBEHHO BBITEKACT CIIEAYIONIeE COOTHOIICHHE MEX/TY OPTaMH

, K
d) ixj_: j_><k_=1, Kxi=1:

Yol
—
X
b |
I
—
X
I
|

&) ixj=
fixj=
gixj=k
Ecrm 5 I 6
h) b:}
) -
)

HJ'IOH.[a,I[L TPCYTOJIbHUKA, TOCTPOCHHOI'O Ha BEKTOpAX au b paBHaA:

=
[ — ‘_|
X

Z., X
=
=i 1
X
- X
[ ]

Q| QI
X

o

1

Q|
X
o
|
o

K)s.=1/2|a <D
) sa=2|a xb|
m) Sa=|d Xb|

CMenanHoe nNpou3BeieHre Tpex BeKTopoB (d X b ) C npencTaBisieT coOoi:

n) Hekoropsrii BexTop;

0) HexoTopoe uncio;

P) Moys1b HEKOTOPOTO BEKTOPA.

CMelanHoe TMPOU3BEIECHNE TPEX BEKTOPOB PABHO:

a) 00BeMy TapajIeNenuesa, MOCTPOSHHOTO Ha STHX BEKTOPaX, B3ATOMY CO 3HAKOM «MHHYC», €CIIH 9TH BEKTOPBI 00pa-
3YIOT MPABYIO TPOMKY, U CO 3HAKOM «ILIIOCY, ECIIM OHH 00pa3yioT JIEBYIO TPOHKY.

b) 06beMy mUpaMuIBI, TOCTPOEHHON HA ATHX BEKTOPAaX, B3ATOMY CO 3HAKOM «ILIKOCY», €CIIM 3TH BEKTOPHI 00pa3yroT
NPaBYIO TPOMKY, ¥ CO 3HAKOM «MHUHYC», €CITM OHM 00Pa3yIoT JIEBYIO TPOUKY.

C) 00beMy nmapasuiesenumnena, MOCTPOSHHOTO Ha 3THX BEKTOPAX, B3ITOMY CO 3HAKOM «ILTIOC», ECIIH OTH BEKTOPBI 00pa-
3YIOT MPaBYIO TPOUKY, U CO 3HAKOM «MHHYCY, €CIIH OHU 00pasyroT JIEBYIO TPOMKY.

CwmerianHoOe pou3BeieHne BeKTopoB (A X b ) C B xOOpAMHATHO# hOpME PaBHO OIPEACTUTEIIO TPETHETO HOPSIIKA,
COCTaBJIEHHOMY U3 KOOPIMHAT EPEMHOKaEMBIX BEKTOPOB I10 NPABHILY:

a a a
I X y z

2 @xb)e=[o b b,
C, Cy C,

-~ > |la, a a

b)(axb)C= bx , by ;
C, C, Cy
(_' bq) - ay b, Cx
c) (@xb)c =
) b, ¢,

RS
=2
gl
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ITaIOHBI NMPaBUWIbLHBIX OTBETOB!:

Amnamurraeckasi I COMCTpUA BCKTOpHaS[ anre6pa
Ne Bo- Ne orBeTa Ne Bo- Ne orBeTa Ne Bo- Ne orBeTa Ne Bo- Ne oTBeTa Ne Bo- Ne orBeTa Ne Bo- Ne orBeTa
mpca npca npca npca npca npca

1 2 11 1 21 1 1 1 11 2 21 1
2 3 12 2 22 2 2 2 12 3 22 1
3 2 13 2 23 3 3 3 13 1 23 1
4 1 14 1 24 2 4 2 14 2 24 2
5 1 15 3 25 3 5 2 15 3 25 2
6 2 16 1 26 1 6 3 16 2 26 3
7 2 17 3 27 3 7 3 17 2 27 1
8 3 18 3 28 2 8 1 18 3 28 2
9 3 19 3 29 1 9 1 19 3
10 1 20 2 30 1 10 1 20 3

4) MoaroroButs pedepar 1o reme:

Jlunuu 2 nopsika

[ToBepxHocTu 2 mopsiika

HpaBI/IJ'IBHBIe MHOTI'OrpaHHUKHA

5) BbINOJHUTE NPAKTHUYECKUE 3aJaHUS:

1. Jlan mapamnenorpamm ABCD, Tpu BepuiuHbl KOTOporo 3aganbl (Tabin.l). Haiitu yerBepTyro
BEPIIMHY M OCTPBIN Yo MapajuieorpaMmma.

2. Haittu nnuny Beicotsl AD B Tpeyronbhuke ¢ Bepmnaamu A, B, C (Tabn.2.) u Hanucath ypas-
HEHUE MepreHANKYIpa, omyeHHoro u3 Touku C Ha npsimyio AB.

3. HaiiTi yronm Mexay miIoCKOCTBIO 0L M TPSIMOi, IPOXOIAICH Yepe3 Hayajio KOOPAWHAT U TOUKY
M (1a61.3.). Beruncauth pacctosHue OT TOYKM M 10 IIJIOCKOCTH 0.

4. HanucaTh ypaBHEHHE TepHEHIUKYIISAPa, ONYLIEHHOTo 13 Touku M Ha ipsimyto £ (tadn.4.).

5. [ocTpouThb KpUBBIE MO 33JAHHBIM YpaBHEHUSIM (Ta0I1.5.)

Taonauua I. BapHaHThI 3alaHHAA 1

B::;’ A B c B::" A B c

1 |C5-23) [(-412) [(5:27) 16 [(-3;5;-4) |(-5;652) |(3;-5;-2)
2 (1523 [(5-4-2) [4-32) || 17 |(2-3;4) |(6;-4;-5) |(-3;4;-2)
3 |(Z-8:-1) [(-3:53) |(4:3;~4) || 18 |(5;-2;-4) |(-5:-8;-1)[(-2;4;3)
4 |(3;-4;2) |(-5:2;-8) |(-1;7:-2) || 19 (=3;-2;-5)[(=4;-5;3) [(2:3:4)

5 1(-5;2:4) |[(-8:-4;2) [(6;-3;-3) | 20 [(2;6;-3) [(=5;-2;~4)|(-3;-5;1)
6 |(-4;-3;5) [(2,-5;6) |[(-2:3;-5) || 21 |(3;-1;-2) [(2,-41) [(7;5;2)

7T |(42:-3) (-5 6;-4) |(-2;-3;4) || 22 [(3;1;2) |(-253;-4) [(2-4-3)
8 |(-4:5;-2) |(-1;-5;-8)[(3;-2;4) || 23 |(-1;2;-3) |(3;-3;5) |(-4;4;3) |
9 |(=5;-3;-2)|(3; -4; -5) |(4;2;3) 24 |(2:8;-4) |(=3-5;2) |(-2;-1;7)
10 {(-3;2;6) [(-4;-5:-2)[(1;-3;-5) || 25 [(4;-5;2) [(2;-3;-4) |(-3;6;-3)
11 [(-2:3;-1) |(1;2:-4) (2 7:5) 26 [(5;-4;-3) |(6;2;-5) |(-5;-2;3)
12 1(2:3; 1) [(-4;-2:8) [(-3;2;-4) || 27 |(-3;4;2) |(-4;-5:6) |(4;-2:-3)
13 |(-3;-1;2) [(5:3;-8) [(3;-4;4) || 28 |(=2:-4;5) ((~8;-1;-5)|(4: 3;-2)
14 [(-42:3) |(2;-3;-5) |(T:-2;-1) || 29 |(=2; -5; -3)((~5; 3;~4) |(3;4;2)
15 [(2:4;-5) |(-4:2;-3) |(-3;-3;6) || 30 |(6:-3;2) |(-2;—4;-5)|(=5;1;-3)
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Ly ¢

Ta6auua 2. BapwanTu zagamusa 2

B, A B g jPere A B c
amr an

1 ((3;4) 2-1)  |-7 16 |(3;2) 2;-5)  |(-6;-1)
2 |{(-4;:-5) |(3;:3) (5;-2) 17 |69  |&-D |12
3 |(-3i5) |(4-3) [(-2-4) | 18 |{(-%-1) [(7:3) (4; -3)
4 [(3;-2) [(-5;-4) [(-1;6) 19 {(3; 4) (6; 7) ;1)

5 [(2:5) (-3:4)  |(-4-2) || 20 [-4-5) |22 |(-T:4)
6 [(-3:2) [(-2:-5) [(6;-1) 21 |3:-4)  [(Z1 D

7 {6-4 [3:-7) |(1:2) 22 |(-4:5) [(3:-3) [(5;2)

8 [(21) -7:3)  |(-4;-3) || 28 |[(-3;-5) |[(4:3) (-2; 4)
9 |(-3-4) |67 |(-1;1) 24 |(3;2) -5:4)  |(-1;-6)
10 |4;-5) @2 (7; 4) 25 (-5 |(-3;-4) [(-4:2)
11|34 |C2-D) L-T) |26 [(-3;-2) [(-25) |(6;1)

12 {(4; -5) (=3; 3) (-5; -2) 27 [(-6;4) 3;7) (1;-2)
13 ((3;5) (-4;-3)  [(2;-4) 28 {(2;1) -7:-3). |(-4; 3)
14 |(-3;-2) [55-4) |(1;6) 29 ((-3;4) [(-6;-T) |[(-1;-1)
15 [(-2;5) ~ [(3:4) 30 |(4; 5) 2-2) [(7;-4)

(4; -2)
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Tab6auna 3. Bapuante 3af5anua 3

Bapu-

xi M a ’B::;" M @

1 |(2;-1;3) 3x~y+22-4=0 16 [(-2;4;-3) (x+by+7z2—-2=0
2 1(2;-2;4) x—-3y+52-10=0 17 |(5; -3; 2) -x+3y+22+14=0
3 [(-4;5;-1) |4x+y—-2z2+5=0 18 [(-3;-5;—-4) {-83x+2yt+t2z—-4=0
4 |(=3;2;1) 2x-y+z+5=0 19 ((-3;-2;4) |x-b6y+3z+1=0
_5 (2;3;1) 5x+2y—-z-3=0 20 ((1;3;4) 2x+3y+2-6=0
6 |(-3;-2;4) |Tx+y+52-2=0 21 |(3; 2;-1) 2x+3y—-2z-4=0
7 [(2; 5;-3) 2x—y+32+14=0 22 {(1;-3;2) x+2y-2z+5=0
8 |[(—4;-3;-5) |x-3y+2z2-4=0 23 |(4; 2; =2) 5x+y—-32-10=0
9 |(4;-3;-2) (Bx+y—-5z+1=0 || 24 [(-1;-4;5) |-2x+4y+z+5=0
10 |(4;1; 3) x+2y+32-6=0 || 25 [(1;2:3) -x+5y+22-3=0]
11 |(-1;3;2) ~x+2y+3z2—-4=0 26 (4;—3;-—2_) bx+Ty+2-2=0
12 |(2; 1; -3) -x+y+2z2+5=0 27 |(=3; 2; b) 3x+2y—-2+14=0
13 |(—2; 4; 2) -3x+5y+2z—-10=0(| 28 [(-5;—4;-3) [2x+ty—-38z—-4=0
14 |(55-1;-4) |x—-2y+4z+5=0 " 29 (—2;4;-3) |[-5x+3y+z+1=0
15 |(3;1;2) 2x~y+52-3=0 30 [(3;4; 1) 3x+y+22-6=0
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Ta6nuwa 4.

BapuanTts: sagauus 4

- M ! et I [
L e ] R S L BB B
2 |(2;-1;3) ";2-5’;1—2‘;3 17 |(5;-2; 3) ";4=-’/;1‘-2;3
3 |(1;-3;-2) x;3=”‘2“2 =z;2 18 |(-1;-3; -2) ‘;1 =y;3=’;4
4 1(-4;2;-3) x-z-l"y;s’z_"'lz 19 [(2; -5; -4) x;2-y;3 2'51
5 |(-4:5:2) Zr2oux2oziilloo ws-p (T2 -Lt222
6 |24 |23 222l g5 |Z3l-oyilozil
7 (3;5;-2) x;3=y;4-z‘;1 22 |(3;2; -1) ‘;3=y;2=z;1
8 |cai-n-n|Ept = L =228l 2s loninsom (252 - 08 - 212
9 |(-4;2;-5) ’;1=y;2=z;3 24 |(-3;-4;2) x_‘;2=951==;3
10 |(-5;4;3) x;2=y’;3=z:34 25 |(2; —4;5) ”;1« y41~2 2‘;2
11 |(2;1;3) x'-l3-1=y:21 z-{l 26 |(5: —2; -4) x;4 y;z 2-;3
12 [(-1;3; 2) ";1=y’;3=252 27 |(-2; 3 5) x;1=y;3_z;4
13 |(-3;-g;1) [EE2 =422 o228l gg (g p;op| 223 oy 24l
14 [(2-3;-4) ";3—”_*1?-’;’ 20 [(-5; ~4;2) [ZT8 - url _z-2
15 (G2~ |22 =¥zl o232l g0 (354 [Z2t-y2 223
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Tab6anuua 5. Bapuamrsl 3aganus 5

Bapu- Bapu-
P 5 P .Ypanuexmx aur : YpaBHeHus
(x— 2)2+(y 3)2=9 (x-3P+(y-2)2=9
2 y‘. xz yz
X + ¥ =1 ¥y -1
1 25 9 16 9 25
2 2 2
X ¥ ag . =1
49 25 25 49
y2=9x y=-4x
(x+3)2+@y-52=4 (x—52+(@y+3)2=4
22 yz ; 2 y—z
-+ = o S =
2 - 49 4 * 17 4 49 1
2 2 2 2
oY =g AN R,
25 16 16 25
=Tx y?=-2x
(x+1)2+(y-2)2=16 (x+1)2+(@y+1)2=16
2 2 2 2
36 25 25 36
3 ; 18
2 2 2 2
£ =V =y v X =1
16 9 9 16
y?2=b5x y?=—-6x
(x—3)2+(y+4)2=25 (x+4)2+(@y-38)2=25
2 yz 2 yz
5=t 1= = X ol w1
25 ¥ 16 1 16 25
4 X 19
2. 2 2 2
64 25 25 64
y?=16x y:=-x
(x+8P2+(@w+32=4 (x—3)02+(y—8)2=4
2 yz i o
iy o = 42 =]
P 25 " 49
5 20
2 2 2 2
L WS ¥y -2 =y
36 9 9 36
y%=3x yt=-8x
-1D2+(@y+1)2=1 (x+12+(@-1)2=1
2 yz X2 4R
— 4+ I =1 4+ 2. =1
T w| Tl
2N B % -
9 4 1 4 9 E
yZ=4dx x2=9y

6) BbIMoMHKUTH 33/1aHKs] KOHTPOJIBHOM pabOTBI [0 TAHHOH TeMe.

Pexomenayemasi iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Marematuka u nHpopmaruka [ dnekTponHslii pecypc].: M. - Hamkos u K, 2016, (O3bC
«YHUBEpCUTETCKast OMOIMOTEKA OHJIAITHY)

JlononHuTenbHas:

1. baBpun N.U. Beicmas matemaruka. - M.: Akanemusi, 2002

2. HunayeB B.C. OcHOBBI BBICIIEH MaTEMAaTUKN 1 MATEMaTHYECKOW CTATUCTUKU: Y4EOHUK JIJIs BY30B. —
M.: DTAP-Menwua, 2006, 2007.

3. COopHHUK 3aj1a4 O BICIIEH MaTeMaTHKe it s3koHoMucToB/moA pen. B.U. EpmakoBa.- M.: UTHOPA-M,
2002
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Pa3nen 3. dnemenTbl U GepeHHnATBHOT0 M HHTErPaJbLHOI0 HCYHCIEHUS.
Tema 3.1: IIpenennl. [Ipon3Boanbie u HccaeroBaHue pyHKIMM

Heab: CriocobcTBOBaTH POPMUPOBAHUIO OOIIECH MAaTEMaTHYECKOM KYJIbTYPHI CTYICHTa, Pa3BUTHIO
y CTYAEHTOB CIOCOOHOCTH CaMOCTOSITEIBHOTO H3YYCHHS MAaTeMaTHYECKOH JIMTEpaTypbl, BBIPAOOTKE
HaBBIKOB MTPAKTUYECKOTO MPUMEHEHHS MaTeMaTHYeCKOro anmapaTa U pean3aliy U3y4aeMbIX alrOpHT-
MOB B IIPUKJIQJHBIX 337a4aX MPOPEeCCHOHATBHOTO CONEPKAHMS.
3apaun:
« chopMupOBaTh HABBIKU TU(PepeHIIMPOBAHUS (PYHKIIUH OJJHOTO apTyMEHTa;
+  J1aTh HaBBIKY MCIIOJIb30BAHUS MIPEAEIIOB VIS PEUICHNUS THIIOBBIX U MPO(GECCHOHATBHBIX 3a/1a4.
o 00yYUTH MPUMEHEHHUIO METOIOB UCCIIETOBaHM (DYHKIMIA JJIs aHAIHM3a JTF0OBIX 1eTePMUHHUPO-
BaHHBIX IPOLIECCOB;
¢  COBEpILICHCTBOBATH JIOTMIECKOE U MAaTEMATHUYECKOE MBIIIJICHUE CTY/ACHTOB,;
+ J1aTh HAaBBIKU MCIOJIB30BaHUS METOOB UG GEepeHINPOBAHUS Ul pEIICHUS 33134 B IPOQeccH-
OHAJILHOHM 00J1aCTH.

Oo0yuaromuiicst 10/17KeH 3HATD:
OcHoBHbIE TOHATHS; (POPMYJIBI U ITpaBUIIa HAX0XKICHUS IPEETIOB.

OcHoBHbIE OHATHUSA; POpMYJIIBI U ITpaBUia AU depeHnpoBaHus; GU3MUECKUI 1 TEOMETPHUUECKUI CMBICIT
IIPOU3BOIHOM.

Oo0yuaromuiicsi 10/2KeH yMeThb:

Haxonuts IpCaciibl (1)YHKI_II/II/I OIHOT'O apryMeHTa Il UCCIICAOBaHUA JIFOOBIX JACTCPMUHHUPOBAHHBIX ITPO-
OECCOB.

Haxoauts npousBoanbie u nuddepeHmansl; npuMeHsITh MeToAbl TuddepeHImpoBanus GyHKIIMHA OJTHO-
r0 apryMeHTa JjIsl UCCJIEIOBaHUS JIIOOBIX IETEPMUHUPOBAHHBIX MTPOIIECCOB.

Oo0yuaroiuiicsi 10/12KeH BJIaJ1€Th:
HaBbikamu HaX0XA€HUS MPEIEIOB MIPU MOMOLIY CIPABOYHBIX MAaTEPHAIIOB; aJITOPUTMOM HCCIIEOBAHUS

GyHKIUH.
HaBblkamy Hax 0K eHUS IPOU3BOHOM U quddepeHnmana npy NOMOIIN CIIPaBOYHBIX MAaTEPUAIIOB; aJIrO-
PUTMOM HCCIIEOBaHUS (PYHKIIUU.

CamocrosTeabHas ayJuTOpHasA paﬁoTa oﬁyqaloumxca Imo TeMe:

=

OTBeTHTHL HA BONIPOCHI 110 TeMe 3aHATHSA

Kax onpenensiercs npenen GpyHKIuu?

OcHOBHBIE CBOICTBA ITPEJIENIOB.

3aMeyarenbHbIe IPeaeIbl.

OKBUBAJICHTHBIE BEJINYHHBI.

Yro Takoe npou3BoHast GyHKIUHU?

OcHoBHbIe MTpaBuIa AU PepeHInpoBaHusI.

[Tpon3BoHas CI0KHOM PyHKIIMU.

Uro takoe nuddepenunan GyHKun?

CoiicTBa muddepeniuana.

10 B uem 3akmtouaercs pu3nMUecKuil CMBICT IPOU3BOIHON QyHKIINH?

11. B yem 3akiIt04aeTcsi reOMETPUUECKUN CMBICT IPOU3BOIHON (DYHKIHN?
12. T'ie mpuMeHseTCcs reOMEeTPUIECKIi cMbIC muddeperimana GyHkuum?

CoNUOR~WNE

2. IIpakTnyeckas padoTa HA 3AHATHU

2.1. BhIlIogHEHKE MPaKTUYECKUX 3aJaHUI (DCIJ_IGHI/IG 3aJa4) 004 PYKOBOJICTBOM IPENOIaBATEIIs:
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6x3 — 12x2 + 2x— 4

lim
1. x»2 x3-8
. X+ 1-2
lim —
2. x»3 x—2-1
. (cosx)?
lim —
3. Xx—>0 x2
(x+ 1\5)(

lim

4. X—»00 kX—Z}

2.2. CaMocTosTenpHas rpyImoBas pabora ¢ KOHTposaeM (IPOBEPKON ) BBIMIOJIHEHUS 3aIaHUs
2x3 + 16

im —
1. %72 X3+ 2x2+ 4x+ 8

5 Xi“; x+ 7-3
lim 1—3-x

3. x>0 Tigx
2X

) [1+x\4x

lim
X—00 \34' X)

2.3. ManuBuayanpHas caMocTosATelIbHag padora (0TpadoTKa IPAKTUYECKUX HABLIKOB)

3 -3x2+x-1

im —
1. b 7x3-7x2+3x-3
lim ~L+3x
2. x>l \/;(_ 1

lim tg3x + sin3x
3. X—>0 2X

lim [ 3x=5\*
oo \3x+ 3 )

2.4. PerieHre cUTYalIMOHHBIX 33,144

3a,Z[aHI/Ie 1. HGKOTopHﬁ nponecc OIUCBIBACTCSA (bYHKI.[HGfI perpeccun, KOTOpasA HMECT BHUI!

3
y = 2,57 exp L_ . UccnenoBath nanHyio (PyHKIMIO HA HAJTMYUE aCUMIITOT.
1)

3amanue 2. Umeercs pynxmus Y = fCo. OTpaKarollas CTENeHb PA3BUTHUS SBJICHHUS Y B 3aBUCHMOCTH OT
3HaYeHUs (pakTopa X. BBISICHUTE, TIpe/moaaraeTcs i MOCTENEHHBIM MM CKaYKOOOpa3HbIi XapakTep pas-
BUTHS JJAHHOTO sIBJICHUs. [IpOMIUTIOCTPHPOBATH OTBET.
2y — 1, opHx =1
y=4x*+1, npul <x <2
2%, mpux = 2

b .
3ananne 3. OyHkuus Y = f(t)=a+ _onuceiBaeT XapakTep pasapakeHus OMOJIOrMYECKON TKAHH B 3aBH-
t

CHUMOCTH OT BPEMEHH JeMCTBUS pazapaxaroniero (axkropa, rae a u b — mocTosIHHbIE BEIUYHHBI, 3aBUCS -
M€ OT BUJA TKaHU U (PU3MUECKON MPUPOBI pa3ipaxaromiero ¢pakropa. [fTouemy MOKHO TOBOPUTH O TOM,
YTO 10 MCTEYEHUH KaKOr0-TO MPOMEXKYTKa BpeMEHU OMOJIOTHYECKasi TKaHb MepecTaéT oTBeYaTh Ha pas-
npaxeHue?
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CamocrosiTesibHAsl BHeayIMTOPHAasi padoTa 00y4alouuxcs 1o reme:
3amaHus U151 CAMOCTOSITENIbHOM BHEAYIMTOPHOM pabOTHI CTYACHTOB MO YKa3aHHOH TeMe:

1) O3HaKOMHTBCS C TEOPETHYECKUM MATEPHATIOM TI0 TEME 3aHSTHUS C UCIIOJIb30BAHUEM KOHCIICK-
TOB JICKIMI W/WIIN PEKOMEHIyeMol y4eOHOM JTUTepaTyphl.

Z)_ IIpoBepUTHL CBOM 3HAHUS C MCIIOJIL30BAHUEM TECTOBOIO KOHTPOJIS

DYHKIMSA OJHOHN IepeMEHHOU
1. YcTaHOBUTE COOTBETCTBHE MY YPABHECHHUEM, 33IAI0IIMM JIMHUIO, ¥ BUIOM JIHHUU.

VpaBHeHUe JIMHAS
1) x2+y?2-5=0 A) Ipsvas
2) y=x*-3x+5 b) ITapabomna
33-y-2x=0 B) FunepGona
4) y = i— 4
X I') Oxpy>kHOCTB
2. TIpapux ymkmnim y = 2 3% — 4 nomywaercs w3 rpapuka  ¢GyHkumm 0y = 3

C MOMOIIIBIO CJIEYIOIINX MPE0OPa30BAHHIA:
1) capur Ha 4 eTUHUIBI BBEPX U pacTshkeHue B 2 pasza Baojp OY;
2) caBHT Ha 4 eIMHUIBI BHU3 U pacTsDKeHue B 2 pasa Baoib OY;
3) caBur Ha 4 eIMHUIBI BHU3 U PACTsDKeHHUE B 2 pasa Baosb OX;
4) capur Ha 4 eMUHUIIBI BBEPX U pacTsokeHue B 1/2 pasa aons OY.

3. O6rnactsio onpeneneHust QyHKIHA Y = 2y—4 SIBISIETCS IPOMEKYTOK
x? —4
a (2, +x)
h. [2; + )
c. (=0, =2)U(2; + o)
d. (-2; 2

4. VYxaxure BCE yTBepxaenus, cnpaBeanuBbie 17t GYHKINH, TpaduK KOTOPOH N300paKeH Ha PUCYHKE:
|

b L

g % a) lim f(x)=w: @) lim ‘/'(.\')'=.4; g) lim f(x)=0:

r) im f(x)==0; pn) lim f(x)=A4; ¢) lim f(x)=0,

N —p4d) (i) N —pal)

5. Ilepmas npou3BogHas (GYHKIIMH MOKA3bIBAET
a. CkopocTh M3MEHEHHS (HYHKITIH c. Ilpupamenne pyHKIUHI
b. Hanpaenenue GpyHKIHH d. TlpupanieHue He3aBUCUMOMN MEPEMEHHOIA.
DyYHKIMS HECKOJIbKHX TIEPEMEHHBIX
1. ®yukuueit AByx nepeMeHHbIX Z = f (X, Y) Ha3bIBaeTCs:
1) MHOXeCTBO 3HAYCHHI TIEPEMEHHON BEMYHHBI Z, BEIYHUCICHHBIX TIPH ITOICTAHOBKE 3HAYCHHUI TEPEMEHHBIX X
1 Y B COOTBETCTBYIOLIYIO (hOPMYITy.
2) CooTBeTCTBHE, [0 KOTOPOMY sl JIF000# mapsl (X, YY) MOXHO BHIYHCIIUTD €IMHCTBEHHOE 3HAYCHHE Z.
3) CootBeTcTBHE, 0 KOTOPOMY JJIS JTFOOOTO OMPEAEIICHHOTO 3HAYEHHUST TEPEMEHHOM BETMYUHBI Z MOYKHO BBI-
YHUCIINTH €IMHCTBEHHOE 3HAYCHUE Naphl (X, Y).
2. O6nacteio onpenenenus pyuxiuu Z = f (X, y) Ha3sIBaeTCs:
1) CoBOKYNHOCTB BCEX TOUYEK, B KOTOPHIX (DYHKILIHS HMEET ONpeeeHHOe NeHCTBUTEIbHOE 3HAYCHHUE.
2) COBOKYITHOCTb 3HAYEHHH.
3. Jlunweii ypoBHs dyukumu Z = f (X, y) Ha3sIBaeTCSL:
1) MmuoxecTBO TOUEK (X, Y), B KOTOPBIX (GYHKITHS IPUHUMAET OJTHO M TOXKE 3HAUCHHUE.
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5.

2) MHoxecTBO ToUeK (X, Y), B KOTOPBIX (D)YHKI[HSI IPUHUMAET Pa3HbIe 3HAUCHUSL.
4. YactHol poU3BOAHON (PYHKITUM HECKOJIBKUX MEPEMEHHBIX O MEPEMEHHOHN HA3hIBAIOT:

1) Pesynbrar quddhepeHIUPOBAHKS IO OJHOM M3 EPEMEHHBIX.
2) Pesynbrar quddepeHnupoBaHus Mo 3TOM MEPEMEHHOM, TPU KOTOPOM BCE OCTaJIbHBIE TEPEMEHHbBIE CUMTA-

IOTCA IOCTOAHHBIMU.

[onuerii muddepeniman GyHKINA IBYX TEPEMEHHBIX — 3TO:
1) TI'maBHas 4acTh MOJHOTO IPHUPAIICHHUS (YHKIHH, IHHEHHAS OTHOCUTEIBHO MpUpameHuii AX, Ay .

3) Tommoe npupaienne GpyHKINN.

2; [Ipupamienue aprymenra
6. UYacrHas nponsBogHas QyHKINH Z = COS(X +y? ) 10 TIEPEMEHHON X paBHa!

1) —sin(x+y2)
2) —sin(x+y2)(1+y2)
3) sin(x+ y2)

7. YacTHas npowsBo/Ias dynkmun Z = In (X Sy 3) 10 TIepEeMEHHO} Y paBHa:

1) —ys(x3—3y2)

x3 —
-3 y 2
2) —
x3 —y?
1
3y —
x3 —y3
8. Touka (Xo, Yo) — TOUKa MaKCHMyMa (DyHKIMH, €CIIH:
1) 3uauenue f (Xo, Yo) MeHbIiIe 3Ha4YeHUi f (X, V), IPUHUMAEMBIX B HEKOTOPOM OKPECTHOCTH (Xo, Yo).
2) 3uauenue f (Xo, Yo) 6onbiie 3HaueHui f (X, YY), NpUHUMaEMbIX B HEKOTOPOM okpecTHOCTH (Xo, Vo).
9. Touxka (X, y) — Touka MUHIMyMa (DYHKIIHH, CCITH:
1) 3mnauenue f (Xo, Yo) MeHbIe 3HaueHHUH f (X, Y), IPUHEMaEMbIX B HEKOTOPOU OKPECTHOCTH (Xo, Yo).
2) 3uauenue f (Xo, Yo) Oonbiie 3HaueHui f (X, YY), NpUHUMaEMbIX B HEKOTOPOH okpecTHOCTH (Xo, Vo).

10. Uccnenosats Gynkmmio Z = 2X — 4y — X2 — Y2 Ha 3KCTpeMyM:
1) Hwmeer nokanbHbIH MUHUMYM B TO4Ke (1, -2)
2) Wwmeet noKagbHBII MakcuMyM B Touke (1, -2)
3) He umeer sxcTpeMyma
11. Uccnenosats pynkmuio Z = X2 — Y2 —5X + 6 Ha skcTpeMyM:

1) Wwmeer nokanbHbli MUHUMYM B TOUKe (2,5; 0)
2) Wmeet nokanbHbIi MakcumyM B Touke (2,5; 0)

3) He umeer sxcTpemMyma
12. UccnenoBaTh GyHKIUIO Z = 4(X - y) — X2 — y? masKcTpeMyM

1) Wmeer noKaIbHbIH MUHEMYM B TOUKe (2, -2)
2) Wmeet nOKaIbHBII MAKCUMYM B TOUKE (2, -2)

3) He umeer sxcTpemMyma

3) BBIMOJHUTH NPAKTUYECKUE 3a1aHUS

lim |( 3x% + X 2 —\

1. xo2 L(x—2)~(x2+x+ 1) x-2]

lim 7x3 - 4x2 + 2
2. X—0 ~—

lim  0,5x—3x%

COSX — COS 3X
3. X—0
7x2
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5x
i [(3x+ 1)

4 X—00 KBX_ZJ

4) ToaroroButs pedepar

I'eomeTpuyeckuii CMBICII IEPBOU U BTOPOM IIPOU3BOHOM.
I'eomeTrpuueckuii cmbicn nuddepenimana.

DuU3NYECKUI CMBICI IEPBOI U BTOPOM TPOU3BOIHOM

3a/iayn Ha SKCTPEMYM B JIOTHCTHUKE.

[Ipumenenue nonHoro quddepeHnmana s NpuOINKEHHBIX BEIUMCICHHH.

3azauu Ha yCIOBHBIA AKCTPEMYM B JIOTHCTHUKE.

5)_ BEIIOJIHUTE 3a1aHNs] KOHTPOJIBHON Da6OTBI 10 JTAHHOM TEME.

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonog H.B., Camoiinenko I1.11. MatemaTuka. - M.: FOpaiirt, 2012

2. Y1kuH B.b. MaremaTuka u undopmaruka [ 3nexkTpoHHbIN pecypce].: M. - Jlamkos u K, 2016, (3bC
«YHUBEpCUTETCKas OMOIMOTEKA OHJIAIHY)

JIOIIOJIHUTENbHASL:

1. baepun U.W. Beiciias matematuka. - M.: Akagemust, 2002

2. [Munager B.C. OCHOBBI BBICHICH MaTEMATHKH i MATEMATHYECKON CTATUCTHKU: YICOHUK TSI BY30B. —
M.: OTAP-Menna, 2006, 2007.

3. COopHHUK 337124 1O BEICHICH MaTeMaTHKe it 3KoHOMHUCTOB/Tiox pex. B.M. Epmakosa.- M.: UHOPA-M,
2002

Pa3nen 3. DaemeHThI U} PepeHIINATHHOTO U HHTETPAJILHOT0 HCYUCIEHUSI.
Tema 3.2: MuTerpansl

Heanb: CrnocoOcTBOBaTH (hOpMUPOBAHHIO OOIIEH MaTEMaTUUECKON KyJlIbTYphl CTY/I€HTA, Pa3BU-
THIO Y CTYIIEHTOB CIIOCOOHOCTH CaMOCTOSITEIIbHOTO M3YyYEHHsS] MAaTeMaTHYECKOW JIMTEpaTyphl, BBIpa-
0OOTKE HAaBLIKOB MPAKTUYCCKOIr0 MPUMCHCHUA MATCMATHUYCCKOI'0 arrmapara U peajln3alri U3y4aCMbIX
JITOPUTMOB B MTPHUKJIAJAHBIX 337a4aX MpOoPecCHOHATHHOTO COACPIKaHUSI.

3agaun:
e pPaccCMOTPETh OCHOBHBIE MMOHATHUS TEOPUN UHTETPUPOBAHMSI; TEOMETPUUECKUI U PU3NUECKUI
CMBICIIBI MHTETpaIa.
« OOYyYUTH CTYZICHTOB OCHOBHBIM METO/IaM WHTETPUPOBAHUS;

o COBCPILICHCTBOBATH JIOTHYCCKOC U MATCMATHYCCKOC MBINJICHUC CTYICHTOB,
o CCbOpMI/IpOBaTB HAaBBIKW HAXOXKJACHUSA HECOMMPECACIICHHOI'O U OIPEACTICHHOT'O MHTETPAJIOB.

Oo0yyarommiics 10J15KeH 3HATh:

OcHOBHbIE MOHATHS TEOPUU WHTEIPUPOBAHUS; T€OMETPUUECKUI U (PU3NYECKUI CMBICIBI
HHTErpaa.

Oo0yuaromuiicst 10J15KeH YMeThb:
HaxonuTe HeonpeneneHHbI U ONPENEIIEHHBIN UHTETpallbl, pellaTh TUIOBBIE 33a4l Ha Ieo-
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METPUYECKUN U PU3HMUECKUI CMBICI ONPEIEIEHHOTO MHTETpaa.

Oo0yuawimuiicsi 10/2KeH BJIaA€Th:
Hasrikamu HaXOXKXIACHUA HCOMPCACIICHHOI'O U OIMPCACIICHHOI'O MHTCIPAJIOB, PCIHICHU A TUITOBBIX
3a/la4 Ha TCOMETPUUYECKUN U PUINICCKUI CMBICI OTPEICIICHHOTO HHTErpaa.

CamocTosiTesibHAsi ayAUTOPHAsI padoTa 00y4YarommXxcsi 1o TemMe:

1.

Nooohkown

OTBeTHTH HA BONIPOCHI IO TeMe 3aHATHA

[TepBoOOpa3Has u HeONMpeIeIeHHBI HHTErpall, CBOICTBA HEONIPEIEIIEHHOTO HHTErpaJa.
Heomnpenenenupie UHTErpajibl OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIINU.

3aMeHa epeMEeHHOM 1101 3HaKOM UHTETPUPOBAHUS.

OnpenieneHHbI UHTETPAJL.

['eomeTpuueckuii 1 (PU3NIECKUN CMBICI ONPEACTICHHOTO HHTErpaia.

HecoOcTBeHHBII HHTErpal.

L HpaKTI/I‘{eCKaﬂ QﬁﬁOTa HAa 3aHATHN

2.
2.1.

BrimoraeHme IPAKTUYCCKUX BaILaHI/Iﬁ (DGHICHI/IC SaI[a‘I) IO PYKOBOACTBOM IPETIOAaBaATCIIA

[(3x+2)2

2cos, x+1
2 1
et [
c0s 2 x sin 2 3x

dx jxsin 2 xdx

-[2\/;)(—2 3x2dX Ie“”dx IVZX — 3dx '[xzsin 2 xdx

1.2.

CaMocTosTeIbHas rpynmnoBas pa60Ta C KOHTPOJEM (HDOBGDKOfl) BBITIOJTHCHHU A 3a1aHUA

jx2(1+2x)dx .[de Jexw/1+exdx _[xexdx

sin X
f4_xdx [(ex+e)x _ [ x2exdx
VX3 cos? 2x
1.3. UuguBuavanpHas caMoCcTosATeIbHaA padora (0TpaboTKa OPAKTUYECKUX HABBIKOB)
—
I(x +1)(x + 2)dx I sin“x -3 dx j —1 f x cos 3xdx
sin2 x V2x+1
X2 +4/x% +3 je““dx 1 dx Ix20053xdx
e, 2
Jx cos?(1-2x)

2.4.Pemienye CMTYAIIMOHHBIX 32124

Teno Maccoit M ABMKETCS ¢ YCKOPEHHEM, KOTOpOe M3MeHseTcs 110 3akoHy a= f(x) =23 +05x2.
Kakyto paboTy coBepiaer 3To TeJo MpH MepeMEIIeHUN MEXy TOUKaMH ¢ KoopanHaTaMu X1 U X2? Kakas
SHEPTrHUsl PAcXOoNyeTcs MpU ATOM TEJIOM, €CIIM Ha MpeojojieHue cuiibl TpeHust tpatutcs 40% Bceil sHep-

rau’?

CaMocTosiTe1bHAsi BHEAYAUTOPHAs padoTa 00y4aloluXxcst o Teme:

3amanus JUIsl CAaMOCTOSITEIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB M0 YKa3aHHOW TeMe:

l) O3HaKOMHTECS C TCOPETHYCCKHUM MATEPHUAJIOM I10 TEMEC 3aHATHA C MCTTIOJIb30BAHNEM KOHCIICK-

TOB JIEKIIUHA W/WIN PEKOMEHAYEMOM V‘-Ie6H01>i JIUTEPATYPHEI.

2)_OTBeTHTH Ha BOIPOCHI JIJIsl CAMOKOHTPOJIS
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Urto Takoe nepBooOpa3Hasi U HEONPEACICHHBIA HHTETpas1?

Kaxue Bbl 3HaeTe cBoiicTBa HEONIPEAEIEHHOIO UHTErpana’?

B yeM cMbIcT 3aMeHBI TIEPEMEHHOM O] 3HAKOM HEOTPEACIICHHOTO HHTErpasa’?

Kak cBsi3aHbI MeXy COO0I HEOpPEAETICHHBIN U ONPEAEICHHbBIN HHTETPAJIbl C OJUHAKOBOH MO/IbIH-
TerpaJibHON (DyHKIUEH?

5. T'eomerpuueckuii CMbICIT HECOOCTBEHHOT'O MHTETpAIA.

PonE

3) ITpoBepuTh CBOM 3HAHHS C UCIIOJIb30BAHUEM TECTOBOTO KOHTPOJIS
1. IlepBooOpa3zHas — 310:

1) gwmcro; 2) dhysk1wst; 3) cemelcTBO GyHKINN; 4) HET BEPHOTO OTBETA.
2. HeompeneneHHbIN HHTETpa [ paBeH:
[x ex dx
ex®
1) iex7+c; 2) Eex8+C; 3) 7x5eX8+C; 4~ +cC.
7 8 X!

1

3. Onpenenennslii uuTerpan |42*+1dx pabe:
0

1)£; 2)60In4;  3)30In4; 4) 30.

In4

4) TloaroToBuTh pedepar

HecobGcTBenHbIE HHTCI'paJibl.
I/IHTCrpaJ'IBI C ICPEMCHHBIM BEPXHUM IIPCACIIOM.

JIBOMHBIE MHTETPAJIBI.

5)_ BBINOJHUTE MpaKTUUECKUE 3aaHUS

[(3x+2)2dx [ertax [ Ly cos 3xdx | 1
3 (x+ 2)(x + 3)

Pexomenayemas ureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. V1kuH B.b. MaTtemartuka u nHpopmaruka [ DneKTpoHHbIH pecypce].: M. - Jlammkos u K, 2016, (3bC
«YHUBEpCUTETCKAsA OMOIHOTEKa OHIIAITHY)

JIOIIOJTHUTENLHASL:

1. bapun U.N. Bricias marematuka. - M.: Akanemus, 2002

2. [Munages B.C. OcHOBBI BBICIIECH MaTEMaTHKU U MAaTEMATUYECKON CTATUCTUKU: YI4EOHUK TSI BY30B.
— M.: OTAP-Meawua, 2006, 2007.

3. COopHHUK 3aj1a4 110 BEICLIEH MaTeMaTHKe /Ui S5koHoMucTos/nox pen. B.W. Epmakosa.- M.: UH-
OPA-M, 2002

Pazgen 3. DaemenThl 1u¢ pepeHnaTbHOI0 H HHTErPAIbHOI0 HCYHCIEHUS.
Tema 3.3: luddepennnanbHbie ypaBHEHHUS.

esb: cnocoGcTBOBAaTh (POPMHUPOBAHUIO CUCTEMbI TEOPETHUECKUX 3HAHUH 10 MHTETPAITbHOMY
UCYMCIEHUI0O U TMPEACTABICHUIO 3aBUCHMOCTH PE3yJbTaTUBHOM IEPEMEHHONM OT CKOPOCTH €€
M3MEHEHHMs B BUe AU PepeHIINaTIbHOIO YpaBHEHUS.
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3agauu:
« PaccMotpets o6mue nonstus Teopun AuddepeHnaibHbIX YpaBHEHUH;
e OOYYUTH CTYIEHTOB OCHOBHBIM aJTOpPUTMaM pEHICHHs MpocTeHmmx auddepeHIrnanIbHbIX
YpaBHEHUI;
e HM3Y4YUTH IPUEMBI PEIICHUS 33]]a4 Ha COCTaBJICHHE TP PEPCHIINATBHBIX YPABHCHUH;
« copMHUpPOBaTH HABBIKH PEILICHUS TUIIOBBIX AU(PepeHInanbHbIX YPaBHEHUH C UCIIOIB30Ba-
HUEM COOTBETCTBYIOIIUX aJITOPUTMOB.

Oo0yuaromuiicsi 10/12KeH 3HATD:

OO6mue noHsATHs Teopuu TudPepeHINATBHBIX YPAaBHEHHM.

Oo0yyammiics 10J15KeH yMeTh:

Haxoauts o0Ouiye u yactHbie perieHus AuddepeHnnaibHbIX ypaBHEHUH.

Oo0yuyarommiics 10J15KeH BJIAAETh:

ANropuTMaMH peleHus NMpocTedmux audQepeHraIbHbIX YPaBHEHUH; METOAaMU MOACIHPOBAHUS
(U3NIECKUX MPOLECCOB MPH MOMOITH JU(PepeHIINATBHBIX YPaBHEHUH.

CamocrosTeabHas ayJAuTOpHas paGOTa oﬁyqamumxca o TeMe:

A 0D BE

L !!TBQTHTB Ha BOIIPOCHI IO TEME 3AHIATUSA

1. Yro HaswiBaercs [Y?
2. Kaxk pazmmuaercs mopsiok J1Y?
3. Kaxkue ypaBHeHHUs ABIAIOTCS YpaBHEHUAMHU 1 opsika ¢ pa3aeisonMIcs nepeMeHHbIMU?
4. Yrto sBisercst oouum perrenuemM J[Y?
5. Kak naiitu yactnoe pemenue J[Y?
6. CKOJBKO 9aCTHBIX PEHICHUI MOXKeT UMeTh [[Y?
7. Anroputwm pemenus 1Y 1 mopsiaka ¢ pa3neisitonuMucs nepeMeHHbIMU.
8. Aunroputwm pewenus 1Y 2 nopsiaka ¢ HOCTOSSHHBIMU K03 puiineHTamu.
2. IlpakTuyeckas padora HA 3aHATHHN
2.1. BeinonHeHne NPaKTUYECKUX 3a/IaHUH (pEeIIeHre 3a/1a4) Mo PYKOBOICTBOM MpenoaaBaress
2
BrIssCHUTE, sBNsteTCs Jn petnenreM /1Y ykazanuas QyHKIus: (x+2)dx—2dy =0, y = —+X
4

Haiitu o6miee pemenne Y 1-ro mopsigka: y' = sin X +C0S X .
Haiitn yactHoe pemenue 1Y 1-ro nopsaka: y' =e* +2e~*, eciuy = 3, npux = 1.

Haiiti yvactHoe pemwenue Y 2-ro nopsnaka: y' —5y =0

2.2. CamocTosITeIbHAS rpynmnoBas pa60Ta C KOHTPOJIEM (HDOBGDKOﬁ) BBITTOJTHCHH A 3a1aHUA

BrousicHuTs, sBnsiercs nu pemeHneM 1Y ykazaHHas QyHKLIUS: y —2y'+y=0, y=x2+X.
Haiitu o6miee pemenne JIY 1-ro nopsiaka: 4X —3y2y'=0.
Haiitu yactHoe perenne 1Y 1-ro mopska: 3y2y’' = y3 +1, ecmuy =2, mpu x = 0.

Haiitu yactHoe pemenue /Y 2-ro mopsaka: 2y’ —6y' =0

2.3. NunuBuayagpHasg caMOCTOATEIbHA padoTa (0TpadoTKa IIPAKTUYECKUX HABBIKOB)

BrisicHuTs, siBiisercs mu pernienrem J|Y ykazanHas QyHKIuys: y'—y=e*, y=(x+2)e*
Haiitu obmee pemenue /1Y 1-ro nopsaka: y' =5y.

Haiitn uactoe pemenne JIY 1-ro nopsaxa: sin xdx = —dy,ecimy =1, mpu X = E

Haiitu yactHoe pemenue /Y 2-ro mopsaka: 2y’ — 6y’ +8y =0
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2.4. Pemenue CUTYAIIMOHHBIX 3aJa4

1. CxopocTh U3MEHEHUs YUCICHHOCTH HACEJIEHUS PEeroHa MPOMOPIHOHAIBHA €r0 YUCIEHHOCTH
¢ xo3pdurmentom, paBapiM 0,011. HaiiTi 3akoH M3MEHEHUS YUCICHHOCTH HACEJICHUS CO BPEMEHEM,

€CJIM Ha JaHHBIM MOMEHT €TI0 YMCJIICHHOCTh cocTaBisteT 1,310 MiH. ged.

CamocTosiTe/ibHAsl BHEAYIUTOPHAs padoTa 00y4yaroluxcs 1o reme:
3ananus UIsl CaMOCTOSITENIbHOM BHEAyIUTOPHOI pabOThI CTYICHTOB 110 YKa3aHHOU TeMe:

l)_ O3HAKOMHUTHCS C TCOPETUUECCKHUM MAaTEpPHAJIOM I10 TEME 3aHITHS C MCIOJb30BAHMEM KOH-
CIIEKTOB JSKIIMA 1/HIN PEKOMEHAYEMOM V‘iC6HOI>i JINTCPATYPHhI.

2)_OTBETHTH Ha BOIPOCHI JIJIsl CAMOKOHTPOJISL:

Uro nassiBaercs 1Y ? Kak paznuuaercs nopsiaok Y?

Kakue ypaBHeHUs SBISIOTCS ypaBHEHUSAMU 1 mOpsiiKa ¢ pa3aensiouMUcs epeMeHHBIMU?
Kakue ypaBHeHUs SIBISIFOTCS OAHOPOIHBIMU ypaBHEHUSIMU 1 mopsaka?
Kaxue ypaBHeHUs SBISAIOTCS JUHEHHBIMU ypaBHEHUAMU 1 nopsiika
Kakue ypaBHenus sBisitoTcs ypaBHeHusiMu bepuynu 1 nopsaka?

Uro sBiiseTcst o0mmM pemenuem J[V?

Kax naiitu yactHoe pemenue J[Y?

CKOJIbKO YaCTHBIX PEIIEHUN MOXET uMeTh JY?

Anroput™m pemtenust 1Y 1 nopsnka ¢ pa3aensiomuMucs nepeMeHHbIMHE.
0. Anroputwm pemenus 1Y 2 nopsika momycKaroniero moHmKeHne mopsiika.
1. Anroputm pemenns 1Y 2 mopska ¢ HOCTOSHHBIMU KOA(GHUIIEHTAMH.
12. Anroputm pemeHust rapmonudeckoro 1Y 2 nopsiaka.

RBPBooo~NoOR~wNE

3)_IoaroroButs pedepar

1. Pemenue 1Y 2-ro nopsjka, KOTOpbIe HE COAEPHKAT B 3alIMCH MIEPEMEHHYIO X WIIH Y.
Pemenue 1Y 2-ro mopsiika B 9acTHRIX AuQQepeHraiax.

Ucnonp3oBanue 1Y 11 MoenupoBaHus TPOLIECCOB B JIOTUCTUKE.

4) BBINOJHUTH TPAKTUYCCKUE 3aIaHUS

1. BwiacHuTb, sBisieTCs Jn perieHreM JY ykazaHHas GyHKIHUS: y-2x=1, y=x2+x
Haiitu o6miee pemenue Y 1-ro mopsiaka: dy +3ydx =0.
1 el
3. Haiitu yactHoe pemenue Y 1-ro nmopsaka: y' = —+ x*,ecmy =1+ __ mpux=e.
X 3

4. Haiitu yactHoe pemienue 1Y 2-ronopsaka: y' +6y' +9y=0

Pexomenayemasi mureparypa:

OcHoBHas:

1. boromornos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Marematuka u nHpopmaruka [ dnekTponHslii pecypc].: M. - Hamkos u K, 2016, (O3bC
«YHUBEpCUTETCKast OMOIMOTEKA OHJIAITHY)

JlononHuTenbHas:

1. baBpun N.U. Beicmas matemaruka. - M.: Akanemusi, 2002

2. Ilunayes B.C. OcHOBBI BBICIIEH MaTEMAaTUKN U MATEMaTHUECKOW CTATUCTUKH: YU€OHHUK JJISl BY30B.
—M.: OTAP-Meaua, 2006, 2007.

3. COopHUK 3a71a4 10 BHICIIEH MaTeMaTuke Juist SkoHoMmucToB/mon pen. B.M. Epmakosa.- M.: TH-
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®PA-M, 2002

Pa3nen 3. dnemenTbl u¢GepeHINATBHOTO M HHTErPaJIbLHOI0 HCYHCIEHUS.
Tema 3.4: ODyHKUMH HECKOJIBKHUX NEePeMEHHBIX

Heas: CriocoOcTBOBaTH (HhOPMUPOBAHHIO O0IIEH MaTEMAaTUYECKON KyJIbTYphl CTY/I€HTA, pa3BH-
THIO Y CTYIEHTOB CIOCOOHOCTH CaMOCTOSATEIBHOTO HM3YYEHHUS MaTeMaTW4YeCKOW JIMTepaTypbl, BbIpa-
00TKE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS MAaTEeMAaTHYECKOTO amlapara U pealu3aluy W3ydaeMbIX
JITOPUTMOB B MPHUKJIAIHBIX 337ja4aX NPOoPeCCHOHATBLHOTO COACPIKaHUSI.

3apaum:
« cdopMupoBath HaBBIKU AU PepeHInPOoBaHNS (HYHKIUH HECKOJIBKIX apryMEHTOB;
o 00yYuTh MPUMEHEHHIO METO/OB MCCIEAOBaHM (YHKUMN IS aHaIH3a JIOOBIX JeTePMHU-
HUPOBAaHHBIX MPOLIECCOB;
¢  COBEpIICHCTBOBATH JIOTMIECKOE U MAaTEMATHUYECKOE MBIIIJICHUE CTY/ACHTOB,;
+ J1aTh HAaBBIKU MCIOJIB30BaHUS METOJIOB MU GEPSHIUPOBAHUS ISl PEILICHNS TUIIOBBIX H IIPO-
(eccuoHaTBHBIX 33/1a4.

Oo0yuaromuiicsi 10/12KeH 3HATD:

OcHoBHble TTOHATHS; QopMysbl U mpaBuia nuddepeHupoBanus; GU3NYECKUNR U T€OMETPUUYECKUN
CMBICJI YACTHBIX MTPOU3BOIHBIX.

Oo0yuaromuiicsi 10/2KeH yMeThb:

Haxomuts npousBoanbie u nuddepeHuasl; npuMeHsITh MeToAbl nuddepeHupoBanus GyHKINH He-
CKOJIbKMX apTyMEHTOB ISl UCCIICIOBAHUS JTIOOBIX JETEPMUHUPOBAHHBIX IIPOLIECCOB.

Oo0yuaromuiicst 10/12KeH BJIaJAeTh:

HasbsikamMu HaXO0XIACHHUA YaCTHLIX IIPOU3BOAHBIX H ITOJHOI'O z[I/IQ)cbepeHuHana IIpHu IIOMOIIH CIIpaBOY-
HBIX MAaT€puajaioB; alTOPUTMOM HCCJICIOBAHUS q)YHKIII/II/I, IPUMCHCHUA ITOJHOTO I[I/I(i)q)epeHHI/IEU'Ia JUIA
HpI/I6J'II/I)I(CHHBIX BBIYMCIICHUI 1 BEIYHUCICHUS HOI"pCIHHOCTGfI H3MepeHHfI.

CamocrosiTesIbHAA Ay IUTOPHAsA padoTa 00y4aIOIIMXCs 110 Teme:

L_OrBeTnTh HA BONPOCKHI 110 TeMe 3aHATHS

Uro HazbIBaeTcs (yHKIUEH HECKOJIBKUX apryMEHTOB?

Urto Takoe npou3BoHas QYHKIIMH?

OcHoBHble paBuiia quddepeHpoBaHus QYHKIUN HECKOIBKUX IEPEMEHHBIX.
UYro Takoe nuddepennman GpyHKIUU?

Kak onpenensiercs nonuslii tudepeniman?

CgoiictBa nuddepeniuana.

B uem 3akmrovaercs pusnueckuii cMbIca IpOU3BOIHON (pyHKIUHN?

B uem 3akitogaercs reoMeTpUUYECKHil CMBICT IPOU3BOJHOW PYHKIMH?
I'ie mpumMensieTcs reomeTprueckuii cMpica Auddepennnana GpyHkuun?
I'ne mpumensiercst monubIi nuddepeniman?

2. IlpakTnyeckas padoTa HA 3aHATHH
2.1. BelnosHeHne NPaKTUYECKUX 3aIaHuM (PEIeHUe 3a1a4) 0 PYKOBOJICTBOM IPEIOIABATEIIS:

Xy

3ananue 1. HaliTi 9acTHBIE MPOU3BOIHBIE MIEPBOT0 MOPSIKA GYHKIIUH TBYX IEPEMEHHBIX: Z =
X+Yy
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3ananue 2. Uccnenosars Gyrkuuio z = f(X;y) HaskcTpeMyMsl: Z = X3 + y — 3xy

2.3. NunuBuayanpHas caMocTosATelIbHAag padoTa (0TpaboTKa MPAKTUYECKUX HABBIKOB)

3amanue 1. Haiiti yacTHBIE IPOM3BOIHBIE TIEPBOTO MOPSAKA QYHKIMH ABYX IIEPEMEHHBIX: Z = X2y 2 — 3Xy

3aganue 2. Uccnenosars Gpynkimio z = f(X;y) Ha skcTpeMyMbl: Z = X% + Xy + Y2 — X — 2y

2.4. Pemnenre CUTYallMOHHBIX 3a1a4

Pemuth cuTyalioHHyo 3a/1a4y

AHa.HI/I3I/IpySI 3a6OJI€BaGMOCTB 10 OTACJIbHBIM paﬁOHaM, criequaJibHagd KOMUCCHA yCTaHaBJIMBaA-
J1a ypOBEHB 3200JIEBAEMOCTH HACEJICHUS OCTPBIMU KHUIIEYHBIMU HHQeKusamMu (Ha 10 ThIC. HaceeHus)
U COCTOAHUA MAXTHBIX KOJIOAILICB (HO KOMILIEKCHOH OLIeHKC) B HCKOTOPLIX HACCIICHHBIX ITYHKTAaX.

3aboneBaeMocTh (Ha 10 YACTBHBIH BeC MaXTHHIX KOJIOAIEB B HEYIOBIIE-
HACCJICHHBIN IyHKT TBHIC. HACEJICHNU) TBOPHUTEIILHOM COCTOSTHUA
1 49,8 23
2 57,7 27
3 59,4 34
4 60,2 29
5 63,6 38

C nmoMoIp0 MeToJa HaMMEHBIINX KBAaApAaTOB HAaWIUTE YPABHEHHME JIMHEHHOW 3aBUCUMOCTU
YpOBHsI 3200JIEBAEMOCTH OT YAEIHHOTO Beca KOJOAIEB B HEYIOBIETBOPUTEIBHOM COCTOSHUH. CIipo-
THO3UPYITE ypOBEHb 3a00JEBAEMOCTH B CIly4yae, €Clii B HEYIOBICTBOPUTEIHLHOM COCTOSHUHM OyZeT
40% xomnonaueB. Kakoil IOMONTHUTENBHBIA MPOIEHT KOJOALEB HYXKHO MPHUBECTH B MOPSIOK, YTOOBI
CHM3HTb CPEeJHUN ypoBeHb 3aboseBaeMocTd Ha 10 cioydae (Ha 10 ThIC. HaceneHUs).

CamocTrosiTe/ibHAS BHeAyIUTOPHAasA padoTa 00y4yaroimxcs 1o TeMe:
3amanus JUIsl CaMOCTOSITEIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB 10 YKa3aHHOW TeMe:

1) O3HAKOMHTBCS C TEOPETHYECKUM MATEPHAJIOM [0 TeME 3aHSATHS C MCIIOJIb30BAHHEM KOHCIEKTOB
JIEKIIUH 1/ I PEKOMEHIYEMON VUEOHOH JINTEPATYPHL.

2)_OTBETHTb Ha BOMPOCHI JIJIsl CAMOKOHTPOJIS:

Uro takoe pyHKIMSA HECKOIbKUX nepeMeHHbIX (PHIT)?

O6nacte onpenenenus OHIIL

UYro sBnsiercs rpadpuxom OHIT?

OO6nacTh omnpeesieHUs] U MHOXKECTBO 3HaYeHUH (PYHKIUU 2-X MIepeMEHHBIX. UTo sBIseTcs
rpadukoM QyHKIUU 2-X TIEPEMEHHBIX?

5 Yro Takoe yacTHas MPOU3BOAHAS PYHKIIMU HECKOJIbKUX EePEeMEHHBIX ?

6. Uro Takoe yacTHbIN Auddepenunan QyHKIun?

7. Yro Takoe NModHBIN quddepenman GyHKuun?
8
9

el N =

O6macTh mpuMeHeHHsI TOTHOTO aud depeHImana.
. [ToHsTHE CTAlITMOHAPHOM TOUKHU.
10.  HeoOxoammoe U JOCTATOYHOE YCIOBHS IKCTPEMyMa.
11.  Meroabl TONOTHUTENHLHOTO UCCIEIOBAHUS (PYHKIIMH, KOTJIa CTAIlMOHAPHBINA OMPEAeTUTENb
paBeH HYIIIO.
12. TloHsTHE YCIIOBHOTO SKCTPEMYMA.

3) IIpoBepwTh CBOM 3HAHHUS C HCIIOIH30BAHMEM TECTOBOTO KOHTPOJIS
1. dynknmeii 1Byx nepemennbix Z = f (X, y) Ha3pIBaeTcs:
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1) MHOXeCTBO 3HAYEHHUH [TEPEMEHHOM BEJIMYMHBI Z, BEIYUCICHHBIX IIPH IOACTAHOBKE 3HAUEHHIA
MEPEMEHHBIX X H y B COOTBETCTBYIOILYIO (hopMyITy.
2) CoOTBeTCTBHE, 10 KOTOPOMY IS TFOOOH mapsl (X, Y) MOKHO BBIYUCIHTH CAMHCTBEHHOE 3HAYC-
HHE Z.
3) CooTBeTcTBHE, IO KOTOPOMY JUIs JTFOOOTO ONPEIEICHHOTO 3HAYCHHS IIEPEMEHHOMN BEJINUUHBI Z
MO>KHO BBIYHCIIHTH €IUHCTBEHHOE 3HAUCHHUE MapHI (X, ).
O6aacteio onpenesnenus pynkuuu z = f (X, y) Ha3pIBaeTcs:
1) CoBOKYIHOCTb BCEX TOYEK Ha IUIOCKOCTH, B KOTOPBIX (DYHKIIMS UIMEET OIPE/IC/ICHHOE IeHCTBH-
TEJNbHOE 3HAUYCHHE.
2) COBOKYIHOCTb 3HAYCHHIA IEPEMEHHON BEINYHMHBI Z.
Jlunmeii ypoBHst pynkuuu z = f (X, y) Ha3bIBaeTcsi:
1) MHoxecTBO TOUEK (X, Y), B KOTOPBIX (DYHKIIUS IPHHAMAET OJHO M TOKE 3HAYCHHE.
2) MHoxecTBO ToYEK (X, Y), B KOTOPBIX (DYHKIHSI IPHHUMACT Pa3HbIC 3HAUCHUSL.
I'padpuxom ¢pynkmun z = f (X, y) aBiasiercs:
1) MHOXecTBO TOUEK C KoopauHaTaMu (X, Y), B KOTOPBIX (QYHKIINS IPUHUMAET CBOE 3HAYCHHE.
2) TloBepxHOCTB, MPOXOISIIAs YePE3 TOUKHU C KOOPANHATAMH Z.
3) MHOXECTBO TOYEK C KOOpAHHATAMH (X, Y, Z), CBSI3aHHBIX TaHHBIM (D)YHKIIHOHAIBHBIM COOTBET-
CTBHEM.
YacTHOM NPOU3BOJHOMH (PYHKIIUHM HECKOJIbKUX NIePEeMEHHBIX 10 IIePeMEHHOI HA3bIBAKOT:
1) Pesynbrar quddepeHInpoBaHus O OJHOMN U3 IIEPEMEHHBIX.
2) Pesynbrar qudepeHInpoBaHusI 10 3TOM MEPEMEHHOM, IPU KOTOPOM BCE OCTAIIbHBIC IEPEMEH-
HBIE CYATAIOTCS TOCTOSHHBIMH.
Honnbiii nuppepenunan GyHKIUM ABYX IePeMEHHBIX — 3TO:
1) T'maBHas 4acTh MOJIHOTO MPUpAILCHUS QYHKIMH, TUHEHHAS OTHOCUTEIIHHO MPUPAICHHUIA
AX, Ay .
2) Tlpupainenue apryMeHTa
3) TlonHoe mpuparieHue QyHKIHH.
IHHonubiii tuppepennnan GyHKIUHA ABYX HEPEMEHHBIX — 3TO:
1) Cymma muddepeHnuanoB nepeMeHHbIX X U Y.
2) CymMa nmpupanieHuii apryMeHTOB
3) Cymma yacTHBIX Tu(pPEPEHIHATIOB.

YacTtHast npou3BoaAHast QyHKUIMHU Z = Cos(x +y? ) 10 IepeMEHHOIl X paBHa:

1) —sin(x+y2) 2) —sin(x+y2)(1+y2) 3) sin(x+y2)

YacrHas npousBoaHas GyHkuun z=In (x3 - y3) 0 epeMeHHO Y paBHa:
1
)~ (x3-3y?)
— 3y 2
X3 — y®
1
3
X3 _ y3
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10. Touxa (Xo, Yo) — TOUKa MaKcuMyMa (pyHKIHH, €CJTH:
1) 3nauenue f (Xo, Yo) MeHbIIe 3HaUeHHH f (X, Y), HPUHUMaEMBIX B HEKOTOPOIT OKPeCTHOCTH (Xo, Yo).
2) 3nauenue f (Xo, Yo) Oonbie 3HaueHui f (X, y), H(pUHIMaeMBbIX B HEKOTOPOI OKPECTHOCTH (Xo, Yo).
11. Touxa (X, y) — Touka MUHEMYMa QYHKIMH, €CITH:
1) 3uauenwe f (Xo, Yo) MensbIe 3Hauenuii f (X, y), mpruHUMaeMBIX B HEKOTOPOI OKPECTHOCTH (Xo, Yo).
2) 3nauenue f (Xo, Yo) Oobie 3HaueHwuii f (X, y), n(puHIMaeMbIX B HEKOTOPOI OKPECTHOCTH (Xo, Yo).

12. llpumenenne noaxoro auddepeHnuaa ajisi BLIYHCICHHs MOrPEHIHOCTEll 0CHOBLIBAETCS HA TOM, YTO
1) Juddepenuman GpyHKImU paBeH NPUPAILEHUIO QYHKIIUH
2) Jubdepennuan GpyHKIMA MOKHO CUMTATH PABHBIM NPUPAIIEHUIO (YHKIIUU TIPU MAJIBIX IPUPALIEHUSX
apryMEHTOB
3) JMubdepenuuan GpyHKIUU paBeH IPUPALIEHUIO QYHKINH, a Ju(depeHIHaTbl ApryMEHTOB PABHbI IIPH-
palleHusIM apryMeHTOB.
13. UccaenoBath pynkuuio z = 2X — 4y — X2 — y? Ha IKCTPpeMyM:
1) Wmeet noKanbHbI MEHUMYM B Touke (1, -2)
2) Hwmeert nokanbHbIi MakcuMyM B Touke (1, -2)
3) He umeert sxcTpemMyma
14. UccnenoBath pyHknuo z = X2 — y2 — 5X + 6 Ha IKCTpeMyM:

1) Hwmeer moKaabHBIH MUHUMYM B Touke (2,5; 0)
2) WwmeeT moKambHBINH MakCUMyM B Touke (2,5; 0)
3) He umeert 3xcTpemMyma

15. UccaenoBath PpyHKIMIO Z = 4(X - y) — X% — y? Ha IKCTpeMyM:

1) Hmeet noKanbHbIi MUHUMYM B TOYKeE (2, -2)
2) Hmeet moKaJIbHBIA MaKCUMyM B TOuKe (2, -2)
3) He umeert 3xcTpemMyma

4) HoaroroButs pedepar

Hcnonp3oBanue noiaHoro auddepennnana ms:
e BBIYHCIICHUS MOTPEITHOCTEN KOCBEHHBIX U3MEPEHUI

e uccnenoBanus PyHKIM 00beMa IPOU3BOJICTBA.

5) BBIMOIHUTE MPAKTHYESCKUE 3a1aHHsI

3ananue 1. HaiiTi 4acTHBIE TPOU3BOAHBIC TIEPBOTO MOPsIKa PYHKIHI IBYX IEPEMEHHBIX: Z = Xe Y

3ananue 2. Uccnenosats Gynxuuio z = f (X;y) Ha sketpemymsr: Z = X3 + y3 —3xy

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. YtkuH B.b. Marematuka u napopmaruka [ iaekTpoHHbIN pecypce].: M. - [lamkos u K, 2016, (OBC «YHu-
BEepCHUTETCKasi OMOIMOTEKA OHTIAITHY)

JlonmoTHUTEIbHAS:

1. baBpun U.U. Briciias marematuka. - M.: Akagemus, 2002

2. [lumager B.C. OCHOBBI BBICIICH MaTEMaTHKH M MATEMATHIECKON CTATUCTHKU: YICOHUK JUTSI BY30B. — M.
O9TAP-Menna, 2006, 2007.

3. COOpHHUK 3aj1a4 110 BBICIIEH MaTeMaThKe s SKoHOMHUCTOB/Tof pen. B.M. Epmakosa.- M.: UHOPA-M, 2002

Pazgen 4. DjieMeHTHI TEOPUHU BEPOATHOCTEl M MATEeMATHYECKOH CTATHCTHKH.
Tema 4.1: OcHOBBI TEOPUH BEPOATHOCTEH

Henan: cmoco6cTBOBATH (HOPMUPOBAHUIO CUCTEMBI TEOPETHUECCKUX 3HAHUMN IO PA3IMYHBIM MOIX0aM K
OTIpEeICTICHUIO BEPOATHOCTU COOBITHS U METOJIUKE €€ pacyera.
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3agaun:
=  PaccMoTpeTh OCHOBHBIE TIOJIXO/IBI K OIIPEICTICHUIO0 BEPOSITHOCTH COOBITHS;
*  3yyuTh METO/BI pacyeTa BEpOSATHOCTH COOBITHS;
=  OOy4YHTH CTYICHTOB IPUMEHATH HAa IPAKTUKE METOJIbI pacyeTa BEpPOSTHOCTEH COOBITHSI.
* chopMHUPOBATH HABBIKK HAXOXKICHUS BEPOSTHOCTU CITyYaHBIX COOBITHI.

OO0yuaromuiicst J0J15KeH 3HATh: PAa3IUYHbIC TOAXO0/IbI K OMPEICTICHUIO BEPOSITHOCTH COOBITUSI K METO-
JIbl UX pacuera.

OO0yuaromuiicst 10/17KeH YMeTh: BbIOUPATh MOAX0/1 K ONPEACTICHUIO BEPOSATHOCTU COOBITHS U UCIIONb-
30BaTh METOJUKY JUISl €€ pacueTa;

OO0yualomuiicst 70/1KeH BJaJeTh: HaBbIKAMU MO MPUMEHEHHIO OCHOBHBIX (DOPMYNT KOMOMHATOPUKHU
JUTSL HAXOXKICHUS KIIACCUIECKON BEPOSTHOCTH COOBITHS

CamocrosiTeqbHast AyAUTOpHadA paGOTa 06yqamumxcﬂ o TeMeE:

=

OTBeTHTH HA BONIPOCHI 110 TeMe 3aHATHSH:

Uro Takoe ciydaiiHoe coObITHE?

Kakue coObITHsI Ha3bIBAIOTCS JOCTOBEPHBIMH, HEBO3MOXKHBIMU ?

Kakoe ciygaiiHoe cOOBITHE Ha3bIBAOT MMPOTHUBOIIOIOKHBIM JAHHOMY?

Kakue coObITHsI Ha3bIBalOTCSI HECOBMECTHBIMU?

Jaiite ornpeneneHe NOJHON IpyMIbl COOBITUH.

JlaiiTe K1acCHYECKOE ONPEEIIEHUE BEPOATHOCTH.

Kakwne coObITHS Ha3BIBAIOT AIIEMEHTAPHBIMU?

Hononnure onpenenenue: «CyMMa BEpOSATHOCTH IPOTUBOIOI0KHBIX COOBITUN paBHa. ..»?

CoNoUA~WDN

2. IlpakTnyeckasi pa6oTa Ha 3aHITHH

2.1. BrlmonHeHue MPaKTUYECKUX 3aJaHUI (pemeHHe 382[8.‘{) 104 PYKOBOACTBOM IIPCTIOAABATCIIA:

1. HaiiTi BepoATHOCTH BBINAJCHUS TPAaHU C YETHBIM HOMEPOM IPHU OJJHOKPATHOM OpOCAHHUH
UTPaJIbHOIO KyOHKa.

2. B nmaptum u3 8 neraneit umeercs 6 crannapTHbIX. HaliTu BEpOATHOCTH TOTO, YTO CPEAM
IIATH B3STHIX HAyTraj JeTaieil pOBHO TPU CTaHJIAPTHBIX.

3. Arnreka nonyunna 100 ynakoBok HEKOTOPOIO JIEKapCTBEHHOTO Ipemnapara co ckiajga Ne
1, 200 — co cxirama Ne 2 u 500 — co ckimaga Ne 3. KakoBa BepOSTHOCTH TOTO, YTO O4YepeHAs MPo-
JTaHHAas yrnakoBKa noctynuia co ckiaaa Ne 1 wmam Ne 27

4. B nepBom nexe 3aBoga npousBoguTcs B cpenHeM 90% craHAapTHBIX AeTaled, BO BTO-
pom - 95%, B TpeTheM - 85%. B cbopounom 1iexe 3Toro xe 3aBoaa nocrymaer 50% aeraneit u3 nep-
Boro nexa, 30% - u3 sroporo u 20% - u3 tpersero. HaliTu BEpOATHOCTH TOTO, UTO J€Tallb, HAYAAUY
B3siTasi COOPIUIMKOM, OKaXKETCsI CTaHAapTHOM.

5. B kBaptupe 10 nammnouek. BeposTHOCTB TOro, 4TO B TEUEHUE MECSIA IEPETOPUT KaKasi-
nu6o mammnouka, paBHa 0,3. KakoBa BEpOSITHOCTh, UYTO B T€UCHHUE OJMKANIIETO MecsIla He TPUAETCS
MEHSTbh HU OJJHOM JIaMITIOYKU?

6. Yucno ¢apmaieBToB B KaxJI0M M3 15 anTtek HEKOTOPOro pailoHa COCTABISAET COOTBET-
ctBeHHO 4, 7, 5, 6,4,5,3,6,4,5,5,4, 6,5 u 6 yenoek. COCTaBUTh 3aKOH PACHPEACIICHUS CIIy4au-
HOW BeMUYMHBI X, ompeaessieMoil Kak uuciio (papMaleBTOB B IMPOM3BOJILHO BHIOpAHHOM anTeke (U3
9TuX 15 anTek), HaWTH MaTeMaTUYeCKOe OKHIaHHE, TUCIIEPCUI0 B CpeIHee KBaJAPaTUIECKOe OTKIIO-
HEHUE 3TOH BEINYMHBI.

7. [Tpenmnonaras, uro pH KpoBH YeraoBeka MOJTUMHSIETCSI HOPMAIBHOMY 3aKOHY C MaTeMaTu-
YECKUM OXHUJaHUEM L = 7,4 W CPeIHHMM KBAJPaTUYECKUM OTKIOHEHHEM o = 0,2 , HAWUTH BEPOAT-
HOCTB TOTO, YTO Y MPOU3BOJILHO BEIOPAHHOTO YesioBeKa ypoBeHb pH HaxomuTcs mexay 7,3 u 7,5.

2.2. CaMocTOsTeNbpHAS TPYIIIOBAS PA00TA C KOHTPOJIEM (IIPOBEPKON ) BBITIOJHEHUS 3AIAHUS:

1. B ypHe 9 Genbix 1 6 yepHbIX 11apoB. M3 ypHBI BRIHMMAIOT MATh M1apoB. KakoBa BeposiT-
HOCTb TOTO, YTO J[BA Il1apa U3 BBIHYTHIX OKaXYyTCs OENbIMH, a TPU YEPHBIMU?
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2. B ypue 9 Genbix u 6 yepHbIX mapoB. M3 ypHBI BEIHMMAIOT JBa Iiapa. KakoBa BeposT-
HOCTh TOT0, 4TO 00a mrapa okaxytcs 6ensimu? Yepasimu? PazHoro nipera?

3. HmeroTes 1Ba OAMHAKOBBIX IO BUAY SIIMKa. B mepBom sinmke umerores 8 map o0ysu 41
pa3mepa u 6 map 42 pasmepa, a Bo Bropom siiutuke 10 map 41 pasmepa u 4 mapsr 42 pazmepa. 13 BbI-
OpaHHOTO Hayraj SIIMKa BEIHYIU OIHY Mapy oOyBH, okasapmieiics 42 pasmepa. HaliTu BeposiTHOCTB
TOTO0, YTO 00YBb U3BIIEUEHA U3 NIEPBOTO SIIHKA.

4. BeposATHOCTD OCYHIECTBIEHUS HEKOTOPOM XUMHUYECKOM PEAKLUU IIPU MPOBEACHUU HKC-
IepuMeHTa onpeneneHHoro Buaa pasHa 0,8. HailTu BepOATHOCTH TOTO, 4TO AaHHAs peakuus IMpo-
M30UJIET B IBYX U3 CEMU IPOBEIECHHBIX SKCIIEPUMEHTOB.

S. Ha 3aBojie paboTarOT Tpu aBTOMATHYECKHUE TUHUHU. BEpOSATHOCTH TOTO, YTO B TEUCHHE pa-
Oouell CMEHBI TepBas JIMHHUSA HE MOTpeOyeT perymupoBku, paBHa 0,9, Bropas - 0,8, tpetbsa - 0,7.
Haiitn MmaTemaTuyeckoe OXXHUIaHUE YHCIIA JTHHUN, KOTOPBIC B TEUCHHE padoyeil CMEHBI HE TOTPEOYIOT
PETrYIHPOBKH.

6. [Ipy w3MepeHHH HEKOTOPOro (PU3MOJIOTHYECKOTO IMapaMerpa MOJydalTcs OIIUOKH,
MMOAYUHEHHbIE HOPMAJIbHOMY 3aKOHY ¢ mapamerpamu p =0 u 6 = 10 exqunun. Hailtu BeposTHOCTB
TOTO, YTO U3MEPEHUE NMPOU3BEJICHO C OLIMOKOM, HE MPEBOCXOASIIEH 7 €AMHUII.

NuauBnayanpHas caMoCTOATEIbHAS padoTa (0TpaboTKa NPAKTUYECKUX HABBIKOB)

1. B ypue 100 mapos, nomeuennsix Homepamu 1, 2 100. 3 ypHbI Hayraj BelHUMaOT oauH miap. Ka-
KOBa BEPOSATHOCTH TOTO, YTO HOMEP BBIHYTOTO IIapa CONEPKUT HUdpy 5.

2.B crynenueckoi rpyrre 7 IeBYyIIEK U 5 oHOIIeH. BrIOUparoT 4eThipex CTyIeHTOB, (haMUINH KOTOPBIX
UIyT MEPBBIMU B CIIMCKE rpyIibl. KakoBa BEpOATHOCTh, YTO CPEeIU BHIOPAHHBIX CTYJICHTOB, IEBYIIEK U IOHOIIEH
OyzeT nmopoBHy?

3.B smmke HaxomsTes 4 aMmyiisl ¢ mpenaparom A, 6 — c npernaparoM B u 10 — ¢ npenapatom C. Kako-
Ba BEPOATHOCTH TOTO, YTO BhIOpaHHas Hayraj ammyia OKaxkeTcs amiynoil ¢ mpemaparom A wim B? Kakosa
BEPOATHOCTH TOTO, UTO JIBE MOCIIEI0BATEILHO BEIOPAHHBIE aMITYJIbl OKXKYTCSl aMIyJIaMU ¢ rpenapaTtom A?

4.B nepBoM smuke conepxkutcs 20 meranei, u3 HUX 15 ctangapTHbeix, BO BTopoM 30 neranel, u3 Hux 24
CTaHJAapTHBIX, B TpeTbeM - 10 neraneil, u3 HuX 6 cranaapTHeIX. HallTu BeposSTHOCTH TOrO, YTO HAayAady U3BIIE-
YeHHAas JeTallb U3 Hay/lauy B3ATOTO fAIIMKA - CTaHIapTHasl.

5.Bcxoxkects cemsiH pxku coctaBiseT 90%. Uemy paBHA BEpOSTHOCTb TOTO, YTO U3 7 MOCESIHHBIX CEMSH
B3oHaeT 5?

6. imeeTcst BaaiaTh KOPOOOK C SOJIOKaMU, MPUIEM KOJHMYECTBO sI0JOK B HUX coctaBisier 10, 9, 11, 10,
12, 8, 11, 9, 10, 10, 11, §, 9, 10, 9, 11, 12, 10, 9 u 11 mtyk. CocTaBUTh 3aKOH paclpeAeNeHus CIyJaitHON Benu-
YUHBI X, ONpeAensieMoi KaK KOJMYECTBO 010K B MPOU3BOJILHO BBIOPAaHHON KOpOOKe, M HAalTH MaTeMaTH4eCcKoe
0’KHMJIaHHE, TUCIIEPCHUIO U CPEIHEE KBAPATHUECKOE OTKIIOHEHUE ATOU BEIUYUHBI.

/.HaliTh BEpOSITHOCTh TOTO, YTO 3HAYEHHE HEMPEPHIBHONH HOPMAJIBHO paclpeieseHHOW BEIMYMHBI OKa-
*KeTcst B uHTepBasie ( w -26 ; p +20 ), Tae p — MaTeMaTHYecKoe OKUJAHUE, a G — CpPEJHEe KBaIPaTUYECKOe
OTKJIOHEHHE 3TON BEJIUYHHBI.

2.4 Pemenne CUTYaIIMOHHBIX 3a1a4

IIpyn nmpoBeneHUM SKCHEpUMEHTa BO3HHMKIIO TPU PABHOBO3MOXKHBIX NMPOAOJKEHUS BBINOJIHAEMBIX JACHCTBUM.
[IpennonoxurensHo, TpeOyeMblil pe3yNIbTaT MPH BIOOpE MEPBOTO BapUaHTa MPOBEICHUS SKCIIEPUMEHTa OyieT
JIOCTUTHYT C BEepoSATHOCTBIO 60 %, BTOporo Bapuanta — 50 % u Tperbero Bapuanta — 75 %. KakoBa BeposiT-
HOCTh TOTO, YTO HEOOXOIUMBII Pe3yabTaT ObLI B UTOTE TIOTy4YEeH?

CamocTrosiTe/IbHAs BHEAYIUTOPHAs pad0oTa 00y4aouxcs Mo TeMe:
3amanus JUIsl CAaMOCTOSITEIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB 10 YKa3aHHOW TeMe:

1) O3HAKOMHUTBCS C TEOPETHYECKHM MAaTEPUAJIOM II0 TEME 3aHATHS C MCHOJIb30BAHMEM KOHCIEKTOB
JIEKIIUH W/ WM PEKOMEHIVEMON VUEOHON JINTEPATYPHL.

2) OTBETHTH Ha BOIPOCHI JUTSI CAMOKOHTPOJIS
1.  Tlepeuncnute OCHOBHBIE (DOPMYITBI KOMOMHATOPUKHU
2.  JlaiiTe MOHATHE KJIACCHUECKOM, TEOMETPHUIECKOMN U CTATUCTUICCKON BEPOSITHOCTH
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Kakue oneparuu orpeesieHbl Ha IPOCTPAHCTBE COOBITHIA?

Kaxk paccunThsiBaeTCst BEPOSITHOCTD CJI0KHOTO COOBITHS?

Kakue He1oCcTaTKy KJIACCUYECKOI0 OIIPEIEIEHHS BEPOATHOCTH IIOMOTAeT PEO010JIETh TEOMETPHUECKAs
BEPOSITHOCTH?

Kak BBITISAUT yCI0BHE 3aBUCUMOCTH (HE3aBUCUMOCTH ) COOBITHIA?

B kakux cinyyasx npumensiercst popmyra HoJHOM BEpOATHOCTU U popMyJia TUIoTe3?

Kak paccuuThIBalOTCsl BEPOSATHOCTH COOBITUH B CXeME HE3aBUCHMBbIX HCIIBITAHUN?

3) [IpoBepUTH CBOM 3HAHUS C UCIIOJIHL30BAHUEM TECTOBOI'O KOHTPOJIS

1. CoOsITHe, KOTOPOE HUKOTIAa HE TIPOUCXOINT, HA3BIBACTCS:
a) HEBO3MOIKHBIM;

0) IPOTHBOIIOJIOKHBIM;

B) CIIy4aiHBIM;

T') BO3MO>KHBIM;

1) TOCTOBEPHBIM.

2. Cratuctudeckasi BEpOSITHOCTD COOBITHS:

a) BBIYUCIBIETCS KaK JI0 9KCIIEPUMEHTA, TaK U MOCIIE;

0) BBIYMCIISIETCS 10 IKCIIEPUMEHTA;

B) MOJKET OBITH PA3IMIHOM, a COOBITHE --- OJTHO H TO XKE€;
') HE 3aBHCHT OT YHCJIa OIBITOB;

JT) IPUHUMAET TOJIBKO TTOJI0KUTEIIbHbIC 3HAUCHHSI.

3. I'pynma coOwITHIT Ha3bIBACTCS MTOJTHOM, €CITH:

a) Ba COOBITHS B HEH HE MOTYT NPOU30MTH OTHOBPEMEHHO;

0) IIaHCHI MOSIBIICHUS JIIOOOTO M3 COOBITHH JaHHOH TPYIIITEI OANHAKOBBI;

B) B pE3yJIbTATE UCIBITAHNUS MOSABIACTCS XOTS ObI OJJHO U3 COOBITHI 3TOW IPyIIIHI;
T') COOBITHS B ATOH IpyIIe paBHOBO3MOXKHBI U HECOBMECTHBHI;

1) B HEH COZIePKUTCA HEBO3MOKHOE M IOCTOBEPHOE COOBITHSI.

4. dopmyna Pn(K)=Cp*g™

a) XapaKTepU3yeT BEPOSITHOCTD TOSIBJICHHS

K pa3 nanHOro COOBITHS A IPHU N UCTIBITAHKSX;

0) XapakTepu3yeT BEPOSITHOCTE TOTO, YTO TIPH N MCIIBITAHUSX COOBITHE A TIOSIBUTCS He Ooee K pas;
B) HAMBEPOSITHEHNIIIEE YHCIIO TIOABICHHUM COOBITHS A MPU N UCIIBITAHUSX;

I') I0CTATOYHO TOYHO BEIYHUCISET BEPOATHOCTE, TPH OOJIBIIHX N 1 MaJIbIX K.

5. ®opmymna Pr(K)=(A% ke™ nassBaetca dhopmymoii:
a) [lyaccona;

0) moxanpHOM Jlarmaca;

B) baifeca;

r) UeOsImm1eBa;

1) bepraymnnu.

6. [IpoBoanTcst 34 HE3aBHCUMBIX HCIBITAHUA. B Ka)KIOM M3 HUX C BEpOSTHOCTHIO 1/8MokeT mosBuThECS coObiTe A. HanBe-

pOHTHeﬁH.IGe YHUCJIO MOSBIICHHS COOBITHS A PaBHO:

a) 4,

0)3;

B) 3u 4,

r)4ub;

) OTIpEACITUTH HEBO3MOXKHO.

7. B xopobxke 3 6enbix u 4 uepHbIX mapa. [lociemoBaTensHo (0e3 BO3BpaIEHIs) BRBIHUMAETCs 2 1mapa. BeposiTHOCTE TOTO,

YTO OHM PA3HOI'O IIBETA, paBHA:

a) 1/6;
0) 2/7;
B) 4/7;
r) 7/12;.
) 9/12.

4) TToaroroButs pedepar

1. 3akoHbI pacnpesieneHus cay4aiHON BETUYNHBI.
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PaBHOMEpHBIN 3aKOH pacIpeAeiIeHUs CIIy4YalHOM BEJIMYHHBI.
HopmaibHblli 3aKOH paclpeesieHus Cly4aliHON BEJIMYUHBL.

BuHOMUANBHBIN 3aKOH pacpeiesieHHs CITy4YalHOW BETUYUHBI.

o~ wn

YucnoBble XapaKTEePUCTUKHU TUCKPETHON U HETIPEPHIBHOM CITy4aifHbIX BETMYHH.

5) BBINONIHUTH IPAKTUYCCKHE 3aIaHKS

1. B nmaptum u3 30 nap o0yBu umeetcs 10 map My»Kckoid, 8 map »eHckor u 12 map aeTckoun
o0yBu. HaliT BEpOSATHOCTH TOTO, YTO B3STasl HAy/Aauy mapa 00yBH OKaXeTCs He JCTCKOM.

2. B crynendeckoii rpynne 6 woHomiei u 9 nepymiek. KakoBa BeposSTHOCTh TOTO, YTO HayTajl
BBI3BAHHBIN CTYJAEHT OKAXXETCS FOHOIICH?

3. B rpynre u3 15 ctyaeHToB 5 cnajiv KOJUIOKBUYM MO OPTaHUYE€CKON XMMHUU Ha «OTIIMYHOY
u 6 — Ha «xopomoy». KakoBa BeposSTHOCTh TOTO, YTO HAyraja BHIOPAHHBIM U3 STOW TPYIIBI CTYIEHT
CAaJl KOJUIOKBUYM Ha «XOPOLIO» WIH «OTIMYHO»?

4, VY c6opmuka umerotcs 80 meranei, 36 U3 KOTOPHIX M3TOTOBJIEHBI B IIEPBOM Iiexe, 24 - BO
BTOpOM U 20 - B TpeTheM. BepoaTHOCTh TOTO, YTO JI€Tallb, U3TOTOBJICHHAS B IEPBOM LI€X€E, CTAaHIapT-
Ha, paBHa 0,8, mis BToporo mexa - 0,6 u g tperbero uexa - 0,8. HailTu BeposTHOCTH TOTrO, 4YTO
Hay/audy B3siTasi COOPIIMKOM JeTallb CTaHJapTHA.

5. [Taptusa uzpenuit cogepxut 5 % Opaka. HaliTu BepoSATHOCTH TOTO, UTO CPEAH BBIHYTHIX
Hayraja 4-X u3zenuil okaxercs 2 OpakOBaHHBIX.

6. CocTaBUTh 3aKOH paclpeeieHus] Yucia NOMalaHui B LeJIb MPU LIECTH BBICTPENAX, €CIU
BEPOATHOCTH MOMNAJaHUsI IPU OJHOM BbIcTpesne paBHa 0,4.

7. [Ipeanonaras 3aKoH paclpenesneHuss pocTa CTYAEHTOB HOPMAJIbHBIM C MaT€MaTUYECKUM
oxkumaaneM pu = 175 cM u mucnepeneii 6 ° = 100 cM?, HaliTH BEPOATHOCTH TOTO, YTO POCT IIPOH3-
BOJIbHO BBEIOPaHHOTO CTyJIeHTa OKaxkeTcs B mpezenax oT 180 mo 190 cwm.

@) BEITOJIHUTE 3a1aHNs] KOHTPOJIBbHON Da6OTBI 10 JTAHHOM TEME.

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Matemaruka u uHpopmaruka [ dnekTpoHHsli pecypc].: M. - lamxkos u K, 2016, (3bC «YHu-
BepCUTETCKasi ONOINOTEKa OHJIAHY)

JlononHuTeNbHAs:

1. baBpun N.U. Beicias maremaruka. - M.: Axagemusi, 2002

2. lllunayes B.C. OcHOBBI BbICIIEH MaTEMAaTUKN U MATEMaTHUECKOW CTAaTUCTUKU: YYE€OHUK AJIs BY30B. — M.:
O3TAP-Menua, 2006, 2007.

3. CO0opHHUK 3a7a4 1O BHICIIE MaTeMaTuke 17 SkoHoMucToB/mof pen. B.U. Epmakosa.- M.: UHOPA-M, 2002

Pasnen 4. DiieMeHTHI TEOPUU BEPOSITHOCTEH M MATEeMaTHYeCKOH CTATUCTHKH.
Tema 4.2: CtaTucTHYEeCKHE COBOKYITHOCTH

Heab: chopmupoBath mpecraBieHe 00 OCHOBHBIX MOHATHAX M METOJIaX MaTeMaTHUYECKON CTaTUCTH-
Ke, UX poJii U cepe NPUMEHEHHUSI B MEHEPKMEHTE.
3agaum:
e paccMOTPETh OCHOBHBIE IIOHATHS MaTEMaTUUYECKON CTaTUCTUKY;
e  HM3YYUTh METO/bl MATEMATUYECKOM CTaTUCTHKE, UX POJIb U B MEHE’KMEHTE.
« OOYYUTH CTYJIEHTOB QJIFOPUTMY 00PaOOTKH SKCIIEPUMEHTATIBHBIX JTAHHBIX;
« cdopmupoBaTh HaBBIKH cOOpa, 00pabOTKHU 1 aHANIK3a HH(GOPMALIMU O aKTOpax BHEIIHEH U BHYTPEH-
HEH cpelbl OpraHu3alyy JUIsl IPUHATHUS YIIPABIECHUYECKUX PEIICHUN;

OOyuarouuiicsi 10/2KeH 3HaTh: OCHOBHBIE TOHATHS MAaT€MAaTHUYECKOW CTATUCTHUKH, CITOCOOBI
MPEJICTABICHHS U METOJIbI 00paOOTKH BHIOOPOYHBIX TaHHBIX.
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OO0yuaromuiicsi 10JZKeH YMeTh: CTPYKTYpHUPOBaTh BEIOOPOUHBIE JaHHBIE, IPE/ICTABIISAT UX T'pa-
(udeckn, pacCUUTHIBATh BHIOOPOUHBIC YHCIIOBBIC XAPAKTEPUCTUKHU M J1aBaTh UX MPAKTHUECKYIO MHTEp-
IIPETALMIO.

OO0yualomuiicsi 10J2KeH BJIaJeTh: HaBbIKAMH BBIOOpa CIOCOOOB MPEACTABICHUS BBIOOPOYHBIX
JAHHBIX, UX rpaUyecKoro N300pakeHUs, XapaKTEPUCTUKU PE3yIbTaTOB HIKCIEPUMEHTA HA OCHOBaHWUHU
BBIOOPOYHBIX YHCIIOBBIX XaPaKTEPUCTHK.

CamocTrosiTeqbHast AyAUTOpHadA paGOTa 06yqamumxcﬂ o TeMe:

L_OTBeTnTh HA BONPOCKHI 110 TEMe 3AHATHS:

e HasoBwuTe BUbI IPU3HAKOB HAOIIOICHUSI.

e B kakux mkanax MOXeT U3MEPAThCI Ka4eCTBEHHbIN (aTpUOYTUBHBIN) MPU3HAK?

e YT0 NOHMMAETCS MOJ CrPYNIUPOBAHHBIMU U HECTPYIITUPOBAHHBIMU JAHHBIMU?

e Uro Takoe BapuannoHHbIN psana? Kakue sanemeHTsl OH copepxut? Kakue Brol 3naete rpaduyeckue n3ob-
pakeHHs BapUALIMOHHOTO psja?

e Kakue uMeroTcs BHIOOPOYHBIE YHCIOBBIE XapaKTepUCTHKU. Kak OHU pacCUUTHIBAIOTCS U KAKOB UX
MPaKTUYECKUM CMBICIT?

2. IIpakTuyeckasi padoTa HA 3aHATHHI
2.1. BrlnosHEHUE MPAKTUICCKUX 3aIaHUH (pPEIIeHUEe 3a/1a4) 01 PYKOBOJICTBOM IPENOIaBaTeIs:

1. Tlpu u3mepeHun apTepralIbHOTO JAaBICHUS Y CIIy4aifiHbIM 00pa3oM 0ToOpaHHbIX 30 mareHToB
KIIMHUKA TIOJTyYeHBI CIICIYIOIIHE pe3yabTaThl (B MM pT.cT.): 151, 166, 133, 155, 179, 148, 143, 128, 138,
172, 163, 157, 158, 136, 169, 153, 142, 147, 134, 164, 167, 131, 152, 145, 176, 122, 149, 154, 161, 156.

. [IpencraBuTh 3TH JaHHBIE B BHJIC TUCKPETHOTO CTATUCTHYECKOTO PsJIa PACTIPEICIICHUS U
MIOCTPOUTH IMOJIUTOH YacTOT, & TAKXKE IMOJIUTOH OTHOCUTENIBHBIX YacTOT.

® [IpeicTaBUTh 3TH TaHHBIC B BUJIC HHTEPBAILHOTO CTATUCTHYECKOTO PsIJIa PACIPEICIICHHS U TIOCTPO-
UTh TUCTOTPAMMY OTHOCHTENBHBIX 4aCTOT.

» JlaTh TOYCUHYIO M HHTEPBAIBbHYIO (1Ipu ypoBHE 3HaunMocTu 0,05) olleHKH cpeiHero 3HaYCHUS apTe-
PHAIBHOTO JaBIIEHUS Y BCEX MAIIMEHTOB KIMHHUKH.

2. V3BecTHO, 4TO CiyJaifHas BeIMYMHAa X MMEET HOpMallbHOE pacrpeaeneHue. [1o BEIOOpke o0be-
MOM n =15 nonydyeHa BeiOOpouHas cpeansis U= 18,3 1 BEIOOpOYHOE CpeIHEE KBAPATHUYECKOE OTKIOHEHNE
c = 0,6. OnpenenuTs UHTEPBATHHYIO OLIEHKY MATEeMaTHYECKOTO OKUJIAHUSI T€HEPATbHOU COBOKYITHOCTH
pu ypoBHsx 3HaunmocTH 0,05 u 0,01.

3. Tlo crpynmupoBaHHBIM JAHHBIM TOCTPOUTH THCTOTPAMMY OTHOCHUTEIBHBIX YACTOT U KYMYJIATY.
Haiiti cTpykTypHBIE XapaKTepUCTHKH ILEHTpa pacmpeneneHus (Moay U MeAuaHy). BeauciauTh BbIOOpOU-
Hble xapakTepuctuku. [Ipu ypoBHe 3Haunmoctu 0,05 1aTh OIEHKY COOTBETCTBYIOIIMX XapaKTEPUCTHUK Te-
HEPaJIbHOW COBOKYITHOCTH.

[x;x ) 24 46 6-8 8-10 10-12
m, 5 8 16 12 9

CamMocTosTenpHas TPYIIoBas padora ¢ KOHTposieM (IPOBEPKOI) BBIMOJIHEHUS 3aIaHUS:

1. UsBectHO, 4TO ciaydyaiiHas BeJIMUMHA X MMEET HOpMaibHOE pacmpenenenue. [1o BeiOopke oobemom n =15
noJTydeHa BbIOOpoUHast cperusis 1L = 18,3 u BeIOOpOUYHOE cpefHee KBaapaTthdeckoe oTkioHeHue ¢ = 0,6.
Onpenenuts NHTEPBAIBHYIO OLEHKY MaTEMAaTUYECKOT0 OXHIaHUs F€HEPAJIbHON COBOKYITHOCTH IPU ypPOB-
Hax 3HaunmoctH 0,05 u 0,01.

2. Tlo crpynmupoBaHHBIM JaHHBIM IOCTPOUTH THCTOTPAMMYy OTHOCHTEIBHBIX YacTOT M KymyjsaTy. Haiitu
CTPYKTYpHBIE XapaKTEpPUCTUKH LEHTpa pacupeneneHus (Moay U MeAuaHy). Beruauciauth BEIOOpOUHBIE Xa-
pakrepuctuku. [Ipu yposHe 3HaunmocTtu 0,05 1aTh OLIEHKY COOTBETCTBYIOIIMX XapaKTEPUCTHK I'€HEpallb-
HOW COBOKYITHOCTH.

[x;x ) 3-7 7-11 11-15 15-19 19-23

1
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m, 4 6 9 10 11

NuauBnayanbpHas caMOCTOSTEIbLHAS pa60Ta ( OTDaGOTKa OPAKTUYCCKUX HaBBIKOB)

[lo crpynnupoBaHHBIM JaHHBIM MOCTPOUTH T'MCTOIPAMMY OTHOCHUTENIBHBIX 4acTOT W KyMynsaTy. Haiitu
CTPYKTYpHBIE XapaKTEPUCTUKU LEHTPa pacupeaeneHus (Moay U Meauany). BerancauTs BHIOOPOUYHBIE XapaKTe-
puctuku. Ilpu ypoHe 3naunmoctu 0,05 naTh OLIEHKY COOTBETCTBYIOIIMX XapaKTEPUCTHK I'€HEPATBHOM COBO-
KYIHOCTH.

[x5x ) 10-12 12-14 14-16 16-18 18-20
m 4 12 8 8 18

[x;x ) 4-8 8-12 12-16 16-20 20-24
m 5 7 10 12 6

2.4 Pemenne cUTYaIlMOHHBIX 32134

CamocTrosiTe/IbHAS BHEAyIUTOPHAsA padoTa 00y4aroIuxcs Mo TeMe:
3amanus JUisl CAaMOCTOSITEIIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB 10 YKa3aHHOW TeMe:

1) O3HAKOMHUTBHCS C TEOPETHYECKHM MATEPHUAIIOM II0 TEME 3aHATHI C MCIOJIb30BAHMEM KOHCIEKTOB
JIEKLIMU W/WIN DEKOMEHIYEMOM YUeOHOU JIUTEPATYDEL.

2) OTBETUTH HA BOMIPOCHI /LI CAMOKOHTPOJIS

e B kakux mkanax MOXeT U3MEPATHCS UCCIENyEMbIH IPU3HAK?

e Uro Takoe BapuannoHHbIN psan? Kakue anemeHTs! OH conepkut? Kakue Bel 3HaeTe rpadudaeckue n300-
paXkeHusl BApUALMOHHOTO psiia?

e Kakue uMeroTcsi BHIOOPOYHBIC YUCIIOBbIE XapaKTepUCTUKH. Kak OHM pacCUMTHIBAIOTCS U KAKOB HX
MPaKTUYECKUM CMBICIT?

e Kaxkue TpeboBaHUs BBIIBUTAIOTCS K BEIOOpKE?

e Kak nporHo3npoBarh XapakTEpPUCTUKU T'€HEPAIIbHON COBOKYITHOCTH IO pe3yJIbTaTaM BEIOOPOYHOIO UC-
clexoBaHua?

3) HDOBCDI/ITB CBOM 3HAHHA C MCIIOJIb30BAHUEM TCCTOBOI'O KOHTPOJIA
1. YacToToii Ha3bIBaeTCS:
a) HaOmoJaeMoe 3HAYCHUE CITyJaifHON BeTMUMHEI,
6) BeJMYMHA, TOKA3BIBAIOIIAs, CKOJIBKO pa3 BCTPETHIIOCH 3HAUeHHE X_K;
B) o0IIiee YMCII0 MPOBEICHHBIX OIBITOB,;
T) BeIMYKHA, TOKA3bIBAOINAsI, CKOJIBKO Pa3 BCTPETHITICH 3HAYCHHUS [IPU3HAKA, HEMPEBBIIIAoNIHe X_K;
) BEJINUMHA, TTOKa3bIBAOIIAs, CKOJIBKO Pa3 BCTPETMIINCH 3HAUCHNUS NTPHU3HAKa, OONbIIuex K.

2. BapuarmoHHsIit psi;

a) B ANCKPETHOM cITydae H300pakaeTcsi MHOTOYTOJIEHUKOM;

0) COZIep KHUT BCE BO3MOKHBIE 3HAUCHUS CITyJaHON BETUUHHBI;

B) COJICPIKUT PE3YJILTATHI OIIBITA, PACCTABICHHBIC B TIPOU3BOJIBHOM MOPSIIIKE;

F) B HEMIPECPBIBHOM CJIYy4Ya€ KOJIMYECTBO HHTEPBAJIOB OTPAKACT YHUCJIO OIIBITOB B TAHHOM OKCIICPUMCEHTE,

1) B TUCKPETHOM CJIy4ae YHCIIO OMBITOB B 3KCTIEPUMEHTE TOJIKHO OBITH 0053aTeIHhHO PABHO YMCITY BCEX 3HAUCHUH TaHHOM cydaii-
HOW BEJTUIUHEL.

3. JIuckpeTHBII BapHallOHHBIN PsIJT MOXKHO PacCMaTpUBAaTh KakK:
a) CTaTUCTHYECKUI aHaNOT (PyHKIUH paclpeeIeHus;

0) craTuCcTHYECKUH aHaANIOT ()YHKIMU IUIOTHOCTH PACIpeIeNICHHUS;
B) MOJIUTOH;

T') THCTOTPaMMY;

J) CTAaTUCTUYECKUH aHAJIOT 3aKOHA pacIpe/ieNICHUs.

56



4) MoxarotoButs pedepar
e OnucaHne Ka4YeCTBEHHBIX JaHHBIX.
e Onucanue NOPsAIKOBBIX JaHHBIX.
e CTaTuCTUYECKHE KAPTHI.
e Craructuueckue TabIUIIb.
e Buabl BHIOOPOYHBIX COBOKYITHOCTEH.
o TpeboBaHU K OLIEHKAM I'€HEPATIbHBIX COBOKYITHOCTEH.

5)_BbINOTHKUTH TPAKTUYECKHE 3a/IaHUS]

W3 nponykiuu, mpousBeleHHON (apmaneBTudeckoi (Gpadpukoil 3a Mecsl, CiydailHIM 00pa3oM OTO-
Opasbl 15 KOpoOOYEK HEKOTOPOTO rOMEONATHYECKOro IpernapaTa, KOJIMYECTBO TPaHys B KOTOPBIX OKa3ajoCh
paBHbIM cooTBeTcTBeHHO 50, 51, 48, 52, 51, 50, 49, 50, 47, 50 51, 49, 50, 52, 48. [IpeacraButh 3TH JaHHBIE B
BUJI€ JMCKPETHOTO CTaTHCTHYECKOTO PAAa PacHpeaeIeHUs] U TOCTPOUTH MOJINUTOH YacTOT, a TAKXKE MOJIUTOH OT-
HOCHUTEJIBHBIX 4YacTOT. J[aTh TOUEUHYI0O M MHTEPBAIbHYIO (C JIOBEPUTEIBLHOM BEPOSTHOCTHIO, paBHOUl 0,95)
OLICHKH CPEIHEro KOJIMYECTBa IpaHyll B KOPOOOYKaX C JAHHBIM BHJIOM I'OMEOIATHYECKON MPOIYKIIUH, BBIITY-
IIeHHOM (haOpUKOIi 32 MecHII.

[To crpynnupoBaHHBIM JTaHHBIM MOCTPOUTH TUCTOTPAMMY OTHOCHUTENBHBIX YacTOT U KymyisTy. Haiitu
CTPYKTYPHBIC XapaKTePUCTHKH IICHTPa pacupeaeieHus (Moy U MeauaHy). BeraucinTh BHIOOPOYHBIC XapaKTe-
puctuku. [Ipu ypoae 3Haunmoctu 0,05 1aTh OIEHKY COOTBETCTBYIOIIMX XapaKTEPUCTHUK I'€HEPAIBLHON COBO-
KYITHOCTH.

[Xi X ) 25 5.8 8-11 11-14 14-17

m 6 24 13 1 6

@_ BEITOJIHUTE 3aJ1aHNs] KOHTPOJIBbHON Da6OTBI 10 JTAHHOM TEeME

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonor H.B., Camoiinenko I1.11. Matematuka. - M.: FOpaiirt, 2012

2. Y1kuH B.b. Matemartuka u nHpopmaruka [ DnekTpoHHsIi pecypc].: M. - lamxkos u K, 2016,
JlonoiHuTeNbHAS:

1. baspun N.U. Beicmas matemartuka. - M.: Axagemusi, 2002

2. lllunayes B.C. OcHOBBI BbICIIEH MaTEMAaTUKN U MATEMaTHUECKOW CTATUCTUKH: YUEOHUK AJIs BY30B. — M.:
O3TAP-Menua, 2006, 2007.

3. CO0opHHUK 3aj1a4 10 BHICIIEH MaTeMaTuKe JUIs sKkoHomucToB/mof pen. B.U. Epmakosa.- M.: UHOPA-M, 2002

Pa3nes 4. DiieMeHTHI TEOPUH BEPOATHOCTEH M MATEMAaTHYeCKOM CTATHCTHKH.
Tema 4.3: AHaIn3 BpeMEHHBIX PA/I0B

Heﬂb: C(i)OpMI/IpOBaTI) MMpEaACTaBJICHHUEC O POJIM CTATUCTUYICCKUX KPUTCPHUECB O YUCIIOBBIX XaAPAKTCPUCTU-
Kax 1 METOAax UX IMPOBCPKHU.

3agaum:

= PaccMOTpeTh OCHOBHBIE TIOHATHSI BP€MEHHOTO Psiia U €T0 BUOB;

»  CdopmMupoBaTh y CTYJICHTOB ITPEJICTABICHUE O BO3MOXKHOCTSIX aHAJIN3a BPEMCHHBIX PSJIOB;

u O6y‘-II/ITI) CTYJIeHTOB HpI/IMeHHTB KOMHBIOTepHI)Ie HpOl’”paMMbl JJI1 aHaJIn3a BpeMeHHBIX pH)IOB, HaX0xX-
JICHUS TPEH/IA, a TAKXKE MMPOU3BOIUTH MPAKTUUECKYIO HHTEPIPETALIMIO MTOTyYEHHBIX PE3yIbTaTOB.

OO0y4aromuiics 10JIKeH 3HATh: TIOHSATHE U BUJbl BPEMEHHBIX PSJIOB.

OOyuaromuiicst 10J2KeH yMeTh: aHAIN3UPOBATh BPEMEHHBIE Ps/IbI 1 HAXOAUTh TPEH/IBI TUX PSAJIOB.

OO0yyaromuiics 10/1KeH BJIa/IeTh: HaBbIkaMu Hcnonb3oBanus [1IK i ananmsa BpeMEHHBIX PSAAOB U UX
IIPOTrHO3UPOBAHUS.

CamocTrosiTe/bHAA ayAUTOPHasi paboTa 00y4yaroImmXxcsi o Teme:
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1. OTBETHTH HA BOIIPOCHI 110 TEME 3aHATHA:

1. Kakwue cratuctuyeckue psabl Ha3bIBalOT BPEMEHHBIMU ?
Knaccugukanus BpeMeHHBIX ps/I0B.

I'padpuueckoe n300paxkeHre BPEMEHHBIX PS/I0B.
XapakTepUCTUKU U3MEHEHUS YPOBHEH BPEMEHHOTI'0 psijia.

XPpOHOJIOrMYECKHUE CPEIHUE.

IR

Tpenna BpeMeHHOT 0 psja.

2. IlpakTHyeckas paboTa Ha 3aHITHU

2.1. BelnojiHEeHUE NMPAKTUYECKUX 3aaHuil (pelleHne 3a1a4) M0 PYKOBOACTBOM IIPEIOAABATENS:
Boruucnuth nokasarenu u3MeHEHUsI U KosieOaHus ypOBHEW BPEMEHHOTIO psifia U CpeliHue nokaszatenu. Haltu
JIMHEWHBIN TPEH]T U TTOCTPOUTH TpauK (HaKTHIECKUX M TCOPETHUYECKUX YPOBHEH psijia.

)|
AHHBIC 1 5005 2006 2007 2008 2009 2010 2011 2012
Hal sH-
Bapst
Y 25 30 35 40 42 45 50 60

2.2. CamocrosrtenbpHasg rpynrnosas pabora ¢ KOHTPposeM (IPOBEPKON ) BBITIOJHEHUS 3aIAHUS:
Breruucnuth nokasarenu u3MEHEHUsI U KosieOaHus ypOBHEW BPEMEHHOTO psifia M CpeliHue okazaTtenu. Haltu
JTUHEHHBIN TPEH]] U MOCTPOUTH rpaduK PaKTUUECKUX U TEOPETUUECKUX YPOBHEH psijia.

A
aHHbIE .
sa Mo | HBAPD deBpans |  MapT anpenb Mai UIOHb UI0JTb aBrycT
CSIIT
Y 1,00 0,98 0,96 0,90 0,85 0,88 0,83 0,80

2.3. MaauBunyansHas camocTodTelbHasg padora (0TpadoTKa IIPAKTUYECKUX HABLIKOB):
BberancnuTh mokazaTen H3MEHECHHsI U KOJIeOaHHs YPOBHEW BPEMEHHOTO psiJia M CpeIHUE mokazarenu. Haitu
TUHEHHBIN TPEH U MOCTPOUTH rpaduk GaKTUIECKUX U TEOPETUUECKUX YPOBHEH psijia.

A
aHHbIE .
48 Mo- sHBapb | (eBpanb | MapT arpenb Mai UIOHb UI0JTb aBrycT
CSIIT
Y 80 84 88 90 95 97 99 100

2.4. Pemmenne CUTYallMOHHBIX 33134

3aganue 1. [Ipoananu3upyiite AMHaAMUKY OOJIBHUYHBIX M aMOyJIaTOPHO-TIOIMKIMHUYECKUX yupexaeHuit 3a 20
JeT:

MenuumHCcKHE yupe-
JKICHUSA

Yucino O0IbHUYHBIX

YUPEKIECHUHN, THIC 138 12,5 12,8 12,1 11,1

Yucao 00NbHUYHBIX KO-
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€K

Bcero, ThIC.

1469,3

1801,9

2037,6

1850,5

1716,5

Ha 10 000 macenenus

1125

129,8

137,5

126,1

117,8

Yuco BpaueOHBIX aM-
OyraTtopHO-
MOJMKJIMHUYECKUX
YUPEXKICHUM, THIC

19,9

18,7

21,5

21,1

21,1

3amanue 2. [IpoaHanu3upyiiTe IMHAMUKY H YPOBEHBb 00ECIICUEHHOCTH BpadamMu 1o cyobekTam PD 3a mepuon

1985 — 1998 r.r.(uncno Bpaueit Ha 10000 HaceneHus):

HenTtpanpueiii O 1985r. 1998r. 2008r. 2018r.
Bbpsiackas 06:1. 31,9 36,3
Brnagumupckast o011 32,7 35,9
HBanoBckast 001. 42,6 51,7
Kaiyxckas o0 31,9 394
KocTtpomckas o0t 32,1 38,4
MockBa 102,2 83,9
MockoBckas 00J1. 39,4 345
OpJtoBckast o0JI. 30,8 36,8
Psi3anckast o0II. 44,0 50,3
CmoneHckas 001, 455 55,7
TBepckas 001. 38,9 47,3
Tynbckas 06:1. 30,5 32,8
SpocaBckast 001 431 53,3

Haiitu craructuueckue nauaeie 3a 2008 u 2018 roawl.

[TpoBecTr MOBTOPHBIN aHAINW3 AMHAMHUKY U YPOBEHb 00ECIEUEeHHOCTH Bpauamu 3a mepuoj 1998 —

2018 r.r. u 3a nepuox 2008 — 2018 r.r.

CamocrosTeabHast BHEAyIUTOpHas1 paﬁoTa oﬁyqaloumxca Imo TeMe:

3aaHus sl CaMOCTOSITENIbHON BHEAyIUTOPHOM pabOThI CTYIGHTOB 110 YKa3aHHOU TeMe:

1) O3HAKOMHUTBLCS C TEOPETHYCCKUM MATESPHUAIOM II0 TEME 3aHSATHS C MCIIOJb30BAHHEM KOHCIIEKTOB

JIEKIIUN

Y/WIIH PEKOMEHAYEMOM V‘le6HOI71 JIUTEPATYPHI.

2) IIpoBEpUTHL CBOM 3HAHUS C UCIIOJIL30BAHUEM TECTOBOIO KOHTPOJISA

1. BpemeHHBIM pSI0M Ha3bIBAETCS CTATUCTHYECKAs! COBOKYITHOCTH JJAHHBIX, KOTOPBIE MPEJICTABIISIOT COOOI

1.
2.
3.

JaHHBIC U3MEPCHU PA3JINIHBIX ITPOMEIKYTKOB BPEMCHU
MOKAa3aTeJIik OAHOTO U TOI'O K€ ITPU3HAaKa, HO UBMCPCHHBIC B PA3HBIC MOMCHTLI BpDEMCHU *
HU3MCHAIOIHECA ITOKA3aTEIIN HEKOTOPOTI'O ITPU3HAKa

2. Tlpu onmcaHuy BpEeMEHHOTO psijia 00sI3aTENBHO YKA3bIBACTCS

1.
2.

3.

3HAYCHUC UBMECPSACMOr0 IIPHU3HAKA U ITOKA3aTCJIb MOMCHTA BPEMCHH, KOI'Jla [IPOU3BOANIIOCH USMCPCHUC *
3HAUYCHUC U3MCPACMOTI0O MPHU3HAKA U MMOKA3aTCJ]Ib MOMCHTA BpEMCHU, KOT' Id MPOU30LITIO0 UBMCHCHUEC 3TOI'O
3HA4YCHMU.

SHAYCHUA U3MCPACMOTO ITPU3HAKA U TPOMEIKYTOK BPEMCHHU, B TCUCHNUEC KOTOPOTr0 NPOBOAMUIINCH U3MCPCHUA

3. B MOMEHTHBIX psijiaX YKa3bIBalOTCS 3HAUCHUSI TIPH3HAKA

1.
2.
3.

HAKOIJICHHBIC K JaAHHOMY MOMCHTY C HA4YaJIbHOT'O MOMCHTA U3MEPCHUA
HAKOIJICHHBIC OT NPCAbIAYIIETO 10 AaHHOI'O MOMCHTA
KOTOPBIC OH IPUHUMACT B ,Z[aHHBIﬁ MOMEHT *

4, B HMHTCPBAJIBHBIX PAJaX YKA3bIBAOTCA 3HAYCHUA IIPU3HAKA KOTOPBIC OH IIPUHHUMACT
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10.

11.

12.

13.

14.

15.

1. BKOHIIE yKa3aHHOTO MPOMEKYTKA BPEMEHU
2. B Hayaje yKa3aHHOTO IIPOMEKYTKA BPEMEHH
3. BTeYCHHE YKA3AHHOTO MPOMEXKYTKA BpeMEHI™®
K ocHOBHBIM TIOKa3aTeNsIM U3MEHEHHS YPOBHEH BPEMEHHOTO PsiAa OTHOCITCS
1. aGComOTHBIN IPUPOCT; TEMII POCTA; TEMII IPUPOCTA™
2. XPOHOJIOTUYECKAs CPEIHSIST; CPEIHHMN TIPUPOCT
3. abCONIOTHBIN MPUPOCT; CPEAHMIA TIPUPOCT; OTHOCHTENBHBINA IPHPOCT
4. 1enHbIe MOKa3aTeIN H3MCHEHHS
Llenxple moka3areny M3MEHEHHUs YPOBHEH BPEMEHHOTO PSIIa BBIYHCIISIOTCS
1. Mexmy JaHHBIM M IPEIBIIYIIAM 3HAYCHUAMHU U3MEPSAEMOTo TIpu3HaKa™
2. MEKIy TaHHBIM U TIEPBBIM 3HAYCHUSIMHU H3MEPSAEMOTO0 TIPU3HAKA
3. MeX.Iy JaHHBIM U OCIIELYIONINM 3HAYEHUAMHU U3MEPSEMOT0 MPU3HAKA
BbasucHble mokazaTeny H3MEHEHHs] YPOBHEN BPEMEHHOTO Psiia BBIYHCIIAIOTCS
1. Mexay maHHBIM M MPEABIAYIIMM 3HAYCHUIMU U3MEPSACMOT0 MPHU3HAKa
2. MeXIy JaHHBIM U IEPBBIM 3HAYCHUSIMH H3MEPAEMOTO MPU3HAKa ™
3. MeXIy JaHHBIM U TOCIIEAHNM 3HAYEHUSIMH H3MEPSIEMOTO MPU3HAKA
AOCOITIOTHBIN IPHUPOCT YPOBHEH PACCUUTHIBACTCS KaK
1. pasHOCTH MEXIy ABYMS TOCIEIOBATEIHHBIME YPOBHAMU psaga™
2. 4acTHOE JIBYX ITOCJICA0BATEIILHBIX YPOBHEH psifa
3. cyMMa JIByX ITOCIIeZIOBATEIbHBIX YPOBHEH psaa
Temn pocta ypoBHEN — 3TO OTHOCUTENBHBIHN 1TOKA3aTeIb, PABHBIN
1. pasHOCTH MEXIy JBYMS MOCIEIOBATEFHBIMHI YPOBHIMH PAIa
2. YaCTHOMY JIBYX IOCJIEJ0OBATEIbHBIX YPOBHEH psia*
3. CcyMMe IBYX MOCIEA0BaTENbHBIX YPOBHEH psifa
Tpenn BpeMeHHOTO psiia —3TO PYHKIHS, KOTOPask ONICHIBAET
1. xapakTep u3MeHEHUs yPOBHEH psiia ¢ TCUCHHEM BPEMEHH
2. OCHOBHYIO TEHICHIIUIO H3MEHEHHS YPOBHEH psijia C TEYUEHHEM BpEMEHH ™
3. xapakrtep OTKJIOHEHHS YPOBHEH Psjia OT XPOHOJIOIHIECKOM cpeTHeit
Tpenn BpeMeHHOTO psijia MOXKET OMUCHIBATHCS
1. TonbKo NMHENRHON QYHKIMEH
2. TOJBKO CTENEHHOM WU TMHEWHOM QyHKIMEH
3. moboit MaremMaTuuecKkoi GyHKImen*

Ecnu TpeHa BpeMEeHHOro psjia UMEET BU/L y=a+ bt , TO TOBOPAT O

1. uHeiHOI 3aBHCMMOCTH YPOBHEH psia®
2. 00paTHO-NIPONOPIMOHAIIBHOM 3aBUCUMOCTH YPOBHEH psijia
3. CTeneHHOM 3aBHCHMOCTH YPOBHEH psijia

b
Eciu TpeH 1 BpeMeHHOro psjia umeeT g Y — a t 1o TOBOPST O

1. uHelHOM 3aBHCUMOCTH YPOBHEH psia
2.  00paTHO-TIPONIOPIMOHAILHOMN 3aBUCMMOCTH YPOBHEH psiia
3.  CTEerneHHOM 3aBUCHMOCTH ypOBHeEi#i psiia* b

y=a+  r1orosopsro

t

Ecnu Tpen BpeMEHHOTO psijia UMEET BUL

1. nuHeitHON 3aBUCUMOCTH YPOBHEH psia
2. 0O6paTHO-TIPOIIOPIIMOHAIBHOM 3aBUCUMOCTH YPOBHEH psina*
3. CTETeHHO 3aBUCUMOCTH YPOBHEH psijia
JL11st pOTrHO3UPOBAHKSI BpEMEHHOT'O Psizia HE0OX0AUMO
1. BbBIIBUTH TPEH 3TOTO psiga*
2. BBIYKCIIUTH €r0 CPEJHUE XAPAKTEPUCTHKH
3. BBIUMCIHTH XaPAKTEPUCTHKU U3MEHEHHUSI €10 YPOBHEM

4) TlonrotoBuTh pedepar

MeTO)II)I BBIYUCIICHUA XapPAKTCPUCTHK, BBIABJICHUC TCHACHIIMU PAa3BUTHUA U ITPOTHO3UPOBAHUC PAAOB JUHA-

MUK Ha IpUMepe (3a MocieaHue 5 JeT):
® U3MEHEeHMs pazMepa cpeiHel 3apaboTHOI MIaThI.
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W3MEHEHHSI pa3Mepa MHHUMAIBHOM OIJIaThl Tpy/Ia.
W3MEHEHHS pa3Mepa CpeTHEH ITeHCHH.

M3MEHEHHS pa3Mepa ocoOus Ha JIeTel.

W3MEHEHHUS pa3Mepa MUHUMAIBHOTO MPOKUTOYHOTO YPOBHSI.

5) BEIIONTHATE IpaKTHYECKUE 3aJaHMS

W3MEHEHUS CTOMMOCTH MUHUMATBHON MOTPEOUTETHCKON KOP3UHBI.
W3MEHEHUsI CTOMMOCTH OTUIATHI MPOE3/1a B TOPOJCKOM TPAHCIIOPTE.

[Tpoananu3upyiiTe TMHAMUKY U YPOBEHb 00ECIIEUeHHOCTH HaceleHus: PO Bpauamu 1Mo OTAECIbHBIM CIIEIHAITb-

HoCTsM 3a nepuoa 1985 — 1998 r.r.(uucio Bpaueit Ha 10000 HaceneHus):

I'pynnbl Bpaueid 1985r. 1998r. 2008r. 2018r.
TepaneBTbl 10,8 10,6
Xupypru 4.7 6,0
AKyIIepBbI-TUHEKOJIOTH 48 53
[Teguarpsr 229 25,5
Odranpmomnoru 0,9 1,0
OTOoNapyHT0JIOTH 0,8 0,8
Hespomnoru 11 15
[lcuxuaTpsl ¥ HAPKOJIOTH 1,2 15
dTH3HATPHI 0,8 0,7
Jlepmaro-BeHepoioru 0,7 0,8
Pentrenonoru u paguonoru 15 1,3
Bpauu o JI®K u cniopty 0,3 0,3
Bpauu canutapHo- 2,3 19
STHIEMHUOIOTHYESCKON TPYTIIIBI

CTOMATOJIOTH 2,8 3,7

Haiitu ctaructnueckue gauasie 3a 2008 u 2018 roapl.

[TpoBecTH MOBTOPHBIN aHAIN3 JAWHAMHUKY W YPOBEHb OOECIEUYEHHOCTH Bpadamu 3a mepuoj 1998 —
2018 r.r. u 3a nepuog 2008 — 2018 r.r.

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. MaTtemaruka u uHpopmaruka [ dnekTpoHHsli pecypc].: M. - lamxkos u K, 2016, (3bC «YHu-
BepCcUTETCKasi ONOINOTEKa OHJIAHY)

JlonoiHuTeNbHAs:

1. bapun U.W. Beicimas marematuka. - M.: Akagemus, 2002

2. llunayeB B.C. OcHOBBI BBICIIEH MaTEMAaTUKN U MATEMaTHUECKOW CTATUCTUKH: YY€OHUK IS BY30B. — M.:
O9TAP-Menna, 2006, 2007.

3. COopHHUK 3aj1a4 110 BRICIIEH MaTeMaTHKe s SKoHoMucToB/Tof pen. B.U. Epmakosa.- M.: UHOPA-M, 2002
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®denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE
00pa3oBaTeIbHOE YUPEkKACHUE BBICILIETO 00pa30BaHUs
«KupoBckuii rocy1apcTBeHHBIA METUIIMHCKUA YHUBEPCUTET»
MuHucrepcTBa 3apaBooxpanenus Poccuiickoit denepanuu

Kadenpa puzmku 1 MeqUIMHCKONW HHPOPMATHKU
IIpunoxenue b k paGoyeii nporpaMme A1 CUMIIIMHBI

OLIEHOYHBLIE CPEJACTBA
AJ1s1 IPOBeieHN sl TEKYIero KOHTPOJISA U POMeKYTOYHOI aTTecTalMu 00yYarouIuxcst
MO IMCHUTINHE
«MATEMATUKA. MATEMATUYECKOE MOJAEJINUPOBAHUE
COIMAJIBHBIX ITPOLHECCOB»

Hanpasnenue noarorosku: 39.03.02 ConmnansHas pabora

[Mpoduns — ConmansHas paboTta
(popma oOyueHws: 3a0uHas)
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1. TlepeuyeHnb KOMIETEHIIHII C yKa3aHHEM ITANIOB HX (JOPMHUPOBaHUSI B PoLiecce OCBOEHNS 00pPa30BaTeIbHOI MPOrpaMMbl

Pa3nennlr auc-

Homep ce-
Pe3yabTaThl 00y4yeHust NUILUTHHBI, TIPH MecTpa, B Ko-
Kon u conep:xanue HNuauxarop nocru:xe- OCBOEHHMH KO- 0 OM’ ]
KOMIETeHIIUN HHUSI KOMIIETEeHIINH TOpbIX opmMHu- pom (op
3namo Ymems Bnaoempw pyercs KomIie- MHpyered
KOMIIETEHIUS
TEHIHSA
YK-1 Cnocoben ocy- NAVYK1l1 MeTtoapl paboThI €O cTa- | Mcmonp30BaTh AaHHBIC AJropuTMamu omuca- Paznmen 1. 1,23
NIECTBIIATH MIOUCK, KpU- | AHaIM3UpyeT 3a/1a4y, THCTHYCCKUMH JaHHBI- | COIMOJIOTMYECKHX OMpOo- | HUsl, 00paboTKH, Xpane- | Pasmen 2 CEMECTpPBI
THYECKUH aHaJIM3 ¥ CHH- | BBIIENSAA ee 0a30BbIe MH. COB, CTATUCTHKH, aHAJM- | HUS U aHaJH13a CTaTu- Paznen 3.
Te3 HpopMaIHH, MpH- COCTaBJISIONINE, OIpe- TpeboBanus k KoHDU- 3UpOBaTh OTYETHOCTh CTHUYECKHX JIAHHBIX. Paznen 4.
MEHSITh CUCTEMHBIH JeTISICT U pAaHKUPYET JICHIIUATBHOCTH JIMYHOU | YUPEXJICHUH U OpraHu-
MOJIXOJ IS pelIeHus nHdopmanuro, Tpedye- WHPOpMAIUH, XpaHe- 3anuit
MOCTaBJICHHBIX 33134 MYIO 711 PELIEeHUs [0~ HUIO U ONICPUPOBAHUIO
CTaBJICHHOW 3a7auul MepCOHAIBHBIMU JIaH-
HBIMU TPAXKJIAH.
VYK-2. Criocoben ompe- | UL YK 2.1 Maremaruyeckue MeTo- | BoisBisTh u ananusupo- | HaBeikamu popmynupo- | Pazgen 1. 1,2,3
JeTSATh KPYT 3a7a4 B dopmynupyet npodie- JIBI PEIISHUS TUIOBBIX BaTh UHPOPMAIIHIO O BaHUsI 33][a4H, HCXOIA Paznen 2 CEMECTPBI
pamMKax 1mocTaBIeHHON My, pELIEHUE KOTOPOil 3a1a4 CONMAJHHON CHUTYyallud. | W3 TpeOOBaHUI KOHEY- Paznen 3.
IICJTH ¥ BBIOMPATh ONTH- | HAIPSIMYIO CBS3aHO C HBIX PE3yJIbTATOB; pe- Paznen 4.
MaJIbHBIE CTIOCOOBI UX JOCTIKEHHEM TTOCTaB- IIICHHS TUIIOBBIX 3aa4
pelIeHHS, UCXOS U3 JICHHOW el
JICHCTBYIONIHX MPaBO-
BBIX HOPM, UMEIOILIUXCS
pECYpCOB U OrpaHHuye-
HUI
OIIK-2. Cnoco6en onu- | 1MJ1 OIIK 2.3 MeToabl KOJIMYECTBEH- OLeHUBaTh JOCTOBEP- MeTtonamu 06paboTKn Pazgen 1. 1,2,3
CBIBaTh COLUAIIbHBIC Ucnonb3yer B ipodec- | HOM OIEHKH KayecTBa HOCTh HH(OPMAIINH, JAHHBIX SMIUpHYeckux | Pazgen 2 CEMECTPBI
SIBIICHUS M TIPOIIECCHI HA | CHOHAJIBHOU AEATEIBHO- | MPEJIOCTABIICHUS COIM- | TOJYYEHHOM B X0JIe MO- | HCCIIEeIOBaHUIA, TIPEIO- Paznen 3.
OCHOBE aHaJM3a U CTH 3HaHUA B 001aCTH aJBHBIX YCIYT U MEP HUTOPWHTA U U3 IPYTHX | CTaBJIcHWS UX B uucio- | Pasmen 4.
000011eHus TPOdecCHo- | eCTECTBEHHOHAYUHBIX COLIMAJBHON OAZEP)KKM | MCTOYHUKOB BOU, TAONMYHOM, rpadu-
HaJbHOU MH(OpMAIMY, | AMCLMIUIMH 4ecKkoit u T.11. hopme
Hay4HBIX TEOPHii, KOH-
HEMIUH 1 aKTyalbHBIX
MOJIXOJIOB
IK-11 NATNK 111 TexHonmoruu couuanb- [IporunozupoBats pe- [Ipocreitmumu anro- Paznmen 1. 1,2,3
Cnoco0eH ocyIeCTB- ITpoBOIMT MOHUTOPUHT | HOTO NPOEKTHPOBAHMUS, 3YJIBTATHI OKA3aHHUS CO- PUTMaMH MaTeMaTHde- Paznen 2 CEMECTPBI
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JISITH TPOTHO3UPOBAHHUE,
MPOEKTUPOBAHNE U MO-
JeTUPOBAaHUE COLUAIIB-
HBIX TIPOIIECCOB U SIBIIC-
HUH B 00JIACTH COIH-
abHOU paboThI, SKC-
MEPTHYIO OIIEHKY COLH-
JIBHBIX ITPOEKTOB

COIMAJIbHOW CUTYallUH
Ha 00CITy>KUBAaEMOH Tep-
PUTOPHUU JIJISl UCTIONB30-
BaHUS TP COCTABIICHUHT
MIPOTHO3a Pa3BUTHSI CO-
[UAITBHOTO 00CITyKHBa-
HUS ¥ COIMATIbHOM MO/T-
JICPIKKU

MO/ICITMPOBAHHS U TIPO-
THO3UPOBAHUS

[UANBHBIX yCIyT M CO-
HUAIBHOM  MOJAEPKKHU
TPOKIAHUHY, HYXIAI0-
IeMycs B UX MTOTyYeHUN

CKOT'O U CTATUCTHYECKO-
T'O TIPOEKTUPOBAHUS

Pazpen 3.
Pasgen 4.

2. Tloka3aTe/n 1 KpUTEPHU OLIEHMBAHMS KOMIIETEHIUI HA PA3INYHBIX ITanax ux GopMHUPOBaHHs, ONMCAHNE LKA OLIEHUBAHMS

KpuTepml H IIKAJIbI OLICHUBAHUA

OueHovHoe CpeacTeo

IMokazaTean AJIS TEKYIIero AJIS Ipo-
OLlCHMBAHMSI HeynosjieTBoputeabHo/ YaoBierBopuTeib- Xopomo/ Otanuno/ KOHTPOJIA MEKyTOY-
He 32YTEeHO HO/324TeHO 3aYTEeHO 3aYTEeHO HOIi aTTe-
CTAlMM
YK-1 CnocobeH ocymecTBIsITh MOUCK, KPUTUICSCKUH aHaIi3 U CHHTE3 HH()OpMAaIUU, TPUMEHSATh CHCTEMHBIH MTOIX 0/ JUTS pEIICHHS TOCTABICHHBIX 33124
N YK 1.1. Ananusupyer 3aaqy, BeIICIss ee 0a30BbIe COCTABISIONINE, ONIPECISCT H PAHKUPYET HHPOPMAIHIO, TPeOyeMYIO ISl pellieHHs TIOCTaBICHHOM 3aJaun
3HaTh He 3naet MeTozp! paboThi cO | 3HaeT YaCTUYHO METOIBI pa- | 3HAET B OCHOBHOM METOZBI 3HaeT MeTOAbI paboTHI CO Pegepar, tect, | Tect, cobe-
CTATUCTUYCCKUMH JAHHBIMH; | OOTBI CO CTATUCTUYECKUMHU paboTHI CO CTATUCTUUECKUMH | CTATHCTUYCCKUMHU IAHHBIMH, | KOHTPOJIbHAS ceJl0BaHNe
TpebOBaHUs K KOHPHUACHIN- | AaHHBIMH; TPEOOBAaHUS K JAaHHBIMU; TPEOOBAHUS K TpeOoBaHMs K KOHQUIACHIM- | paboTa
AIBHOCTH JTMYHOM MH(POPMA- | KOHQHUICHIHUAIBHOCTU INY- | KOH()UACHIMAIBHOCTY IMY- | albHOCTH JMYHOM HH(pOpMA-
M1, XPaHEHHIO ¥ ONIEPUpPO- | HOM MH(GOpMaLUH, XpaHe- HOW MH(pOpMaIH, XpaHe- UM, XPAaHEHHUIO U OIIEPUPO-
BaHUIO IICPCOHAIBHBIMHA HHIO U ONICPHUPOBAHUIO TIE€P- HHUIO U OIICPUPOBAHUIO IIEP- BaHHUIO IICPCOHATTBHBIMHA
JAHHBIMU TPaKIaH. COHAJIbHBIMHU JTaHHBIMU COHAJIbHBIMU JJAHHBIMH JIAaHHBIMU TPaXKIaH.
rpaxk/iaH, IOMyCKaeT CyIlie- rpax/aaH, I0MyCKaeT Hecy-
CTBEHHBIE OLTHOKH. [IECTBEHHBIE OLTHOKH.
Ymers He moxeTt camocrositensHo | YacTuyno ucnionb3yeT naH- | [IpaBunbHO ncnonb3yet gaH- | CamocTosTensHO Hconb3yeT | CHTyaluoH- Tecr, cobe-
WCIIOJIb30BaTh IaHHBIE CO- HBIE COLIMOJIOTUYECKUX HBIE COLIMOJIOTMYECKUX JaHHBIE COLMOIOTUYECKUX HBIE 33]1a4H, ceJIoBaHHe
LMOJIOTHIECKHUX OIPOCOB, OTIPOCOB, CTATUCTHKH, aHa- OTIPOCOB, CTATUCTHUKH, aHa- OTIPOCOB, CTATUCTHUKH, aHa- pedepar, Tecr,
CTaTUCTHKH, aHATM3UPOBATh | JU3UPYET OTUETHOCTh yupe- | JU3UPYET OTUETHOCTH yUpe- | JU3UPYET OTYETHOCTh yupe- | KOHTPOJbHAS
OTYETHOCTH YUPEXKJICHUN U JKACHUH W OpraHu3alyi, 10- | KIEHWH U OpraHu3anui, XKACHUN U OpraHu3aui pabora
OpTraHM3alNi, JOITyCKaeT MTyCKAaeT CyIIeCTBEHHBIE JIOITyCKaeT HeCyIECTBEHHBIE
CYIIIECTBEHHBIE ONITHOKH. OIINOKU. OILINOKM.
Buaagers He Brnageet anropurmamu Brnaneer ¢parmenrapuo an- | Bmageer B ocHoBHOM anro- | Bnanmeer anroputmamu onu- | CuTyauuos- Tecr, cobe-
oTMcaHus1, 00pabOTKH, Xpa- TOPUTMaMH OIHCaHUs, 00pa- | pUTMaMH ONHCaHUs, 00pa- | caHus, 0OpabOTKH, XpaHEHHs | HBIE 3aJla4H, ceZl0BaHue
HEHMS U aHaJIN3a CTaTUCTH- 0OTKHM, XpaHEeHHUS U aHaimu3a | OOTKM, XpaHEHMs U aHaju3a | M aHaJIM3a CTATHCTHYECKUX pedepar, Tecr,
YECKHUX JaHHBIX. CTaTUCTUYECKUX JaHHBIX. CTaTUCTUYECKUX JAHHBIX. JTAHHBIX. KOHTpOJIbHAs
pabora

YK-2. CriocobeH omnpeensTh Kpyr 33724 B paMKax MOCTaBICHHOH 1IeTH 1 BHIOUPATH ONTUMAIIbHBIE CIIOCOOBI MX PENICHUS, UCXOJIS U3 ACHCTBYIOIINX MPABOBBIX HOPM, IMEIO-
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IIUXCS pECYPCOB M OTpaHUYEHUH

W YK 2.1. ®opmynupyet npobiieMy, pelieHre KOTOPOi HapsMYIO CBS3aHO C JOCTHKCHHEM ITOCTAaBJICHHOM LEIIH

3HaTh 3HaeT OT/IeNbHEIE MATEMATH- | 3HA€T YAaCTHYHO MAaTEMaTH- | 3HAeT B OCHOBHOM MaTeMa- 3naer maremaTtuueckue Me- | Pedepar, tect, | Tect, cobe-
YECKUE METOJIbI PEIICHUS YecKHe METOABl PelIeHHs | THIECKUE METOJIBI PEIICHNUS TOJBI PEIIeHNs TUIIOBBIX 3a- | KOHTPOJIbHAs CeIOBaHNE
THUIIOBBIX 33724, TOIIyCKAaeT TUTIOBBIX 3aJ]ad4, JOMYCKAeT | THIIOBBIX 33Jad, JOITyCKaeT Ja4y pabora
OIITNOKH. OIIOKH. OIITNOKH.

Ymern He ymeet camocTosiTenbHO YmMeer pparmMeHTapHO BBISIB- | YMEET B OCHOBHOM BBISIBIIATh | YMEET CaMOCTOSITeNFHO BEI- | CHTyaImoH- Tecr, cobe-
BBISIBIIATh U QHAJIU3UPOBATh | JISATh U aHAIU3UPOBATH UH- Y aHAJIM3UPOBATh UHPOPMA- | SBISATH U aHATH3UPOBATH HBIC 3a7a4H, ceZloBaHuE
MH(POPMALIUIO O COITMAIBHON | (opMaIHio O COIUATBLHOM LIHIO O COIMAILHOM CUTya- “HGPOPMALIUIO O COIMATBHON | pedepaT, TecT,
CUTyaL1H. CUTYaIIHH. UL CUTYyaINH. KOHTPOJIbHAS

pabota

Baaners He Bnaneet HaBeikamu gop- | YacTuuHO BiajeeT HaBbIKa- Brageer B ocHOBHOM HaBel- | IIoJIHOCTBIO BlIafieeT HaBBI- Curyanuon- Tecr, cobe-

MYJIMPOBaHUS 3a]1a4l, UCX0- | MH (GOPMYIUPOBAHHSA 33/a- KaMu GOpMYyJTUPOBaHUS 3a- KaMu (popMyIHpOBaHU 3a- HBIE 3aJ1a4H, celloBaHue

151 M3 TpeOOBaHUI KOHEUHBIX
pe3yIbTaTOB; PEIICHUS TH-
MOBBIX 3a/1ad4.

YU, UCXO U3 TPeOOBaHUIMA
KOHEUYHBIX PE3YJIbTAaTOB; Pe-
IICHHS] THIOBBIX 33/1a4.

JIadu, KCXOMs 13 TpeOOBaHUN
KOHEUHBIX PE3yJIbTaTOB; pe-
IICHHS THIIOBBIX 33]1a4.

Jla4uu, KCXOs 3 TpeOOBaHUN
KOHEYHBIX Pe3yJbTaTOB; pe-
IICHHS THIIOBBIX 33]1a4.

pedepar, Tecr,
KOHTpOJIbHAS
pabora

OIIK-2. CriocobeH onrChIBaTh CONMANTBHEIE SBIEHUS U MTPOIECCH Ha OCHOBE aHAIM3a U 0000IIeHUs PO ecCHOHATFHOM HHPOPMAIINN, HAYYHBIX TEOPUH, KOHIETIIUN 1 aKTy-
AJIbHBIX OAXOI0B

N OIIK 2.3 Ucnone3yeT B ipo¢eCCHOHAITBHOM NeATEIEHOCTH 3HAHHS B 00JIACTH €CTECTBEHHOHAYYHBIX TUCIIATUTNH

3naTnb He 3HaeT meToap! Kojmde- 3HaeT OTaeNbHBIE METOIBI 3HaeT B OCHOBHOM METObI 3HaeT METOABI KOMMYECTBeH- | Pedepar, Tect, | Tecr, cobe-
CTBEHHOM OILICHKH KaueCcTBa KOJUYECTBEHHOM OIICHKH KOJIMYCCTBEHHOM OIICHKH HOM OIICHKH KaueCcTBa KOHTPOJIbHAsA CE0BaHUE
NPEAOCTaBIECHUS COLIUAIIb- KauecTBa MPeJOCTaBICHUA KadecTBa MPeOCTABICHUS NPEAOCTaBICHUS COL[UAIIb- pabota
HBIX YCJIYT U MEP COLIUAJIb- COLMAIIbHBIX YCIIYT U MEP COLMAJIbHBIX YCIYT U MEp HBIX YCIIYT U MEp COIUAb-
HOU NOJIEPKKU COLMAIBHON MOAJIEPIKKU COIIMAJIBHON OJIIEPIKKHU HOU NOJIEPKKHI

YMmern He ymeet camocTosiTeIbHO ‘VYMeeT 4acTHYHO OLICHUBATh YMeeT B OCHOBHOM OIICHH- YMeeT camocTosITeNbHO o1le- | CuTyanmoH- Tecr, cobe-
OLICHUBATh JIOCTOBEPHOCTh JIOCTOBEPHOCTH WH(OpMa- BaTh JOCTOBEPHOCTH HH(]OP- HUBATh IOCTOBEPHOCTh UH- HBIE 3a7]a4H, ceJ0OBaHME
rH(GOpPMAIIUY, IOJTYYCHHON B | IIMHU, TIOJYYCHHOM B X0/Ie Malliu, OJIy4YEHHOH B X0/I€ (dhopmariuy, oyudeHHO! B pedepar, Tecr,
X0J1e MOHUTOPYHTA ¥ U3 IPY- | MOHUTOPHUHTA U U3 APYTHUX MOHUTOPWHTA U U3 APYTUX X0JIe MOHUTOPHUHTA U U3 IPY- | KOHTPOJhHAS
T'UX UCTOYHUKOB HCTOYHUKOB HCTOYHHUKOB T'UX UCTOYHUKOB pabota

Baapern He Bnaneer metogamu oOpa- Biageet oTneabHBEIME METO- B ocHOBHOM Bi1ageeT METO- B nonnoii mepe Bnaneer mMe- Curyauuosn- Tecrt, cobe-
OOTKH JaHHBIX AMITHPUYIE- JlaMu 00pa0OTKU JaHHBIX JaMHu 00pabOTKU JaHHBIX TOMaMu 00pabOTKHU TAHHBIX HBIC 3aJ1a4H, CeJIOBaHHEC

CKHUX UCCJIE0BaHUM, PeJI0-
CTaBJICHUS MX B YUCIIOBOIA,
TaOJIMYHOH, rpadUueCcKOn 1
T.11. popme

SMITUPUYECKUX UCCIIEA0BA-
HUH, IPEIOCTABICHUS UX B
YUCIIOBOM, TaOJIMYHOM, Tpa-
¢duueckoii u T.11. popme, 10-
MyCKaeT OIMUOKH

AMITUPUIECKUX HCCIICIOBA-
HUH, IPEOCTABIICHUS UX B
YUCIIOBOMU, TAOJMYHOM, Tpa-
(uyeckol u T.11. popme

SMITUPUIECKUX UCCIIEAO0BA-
HUH, MPETOCTABICHUS UX B
YHUCIIOBOM, TAOJIMYHOH, Tpa-
(uyeckoit u T.11. popme

pedepar, Tecr,
KOHTPOJTbHASI
pabora

TIK-11. Crocoben OCYHICCTBJIATD NPOTHO3UPOBAHUEC, IIPOCKTUPOBAHUC U MOACITIUPOBAHUEC COLUAIBHBIX IPOIIECCOB U SIBJICHUH B 00JIaCTH COLIHaJ'IBHOﬁ pa60TI>I, SKCIICPTHYIO
OLICHKY COIHAJIbHBIX MPOCKTOB

WATIK 11.1 [TpoBOAUT MOHMTOPUHT COLUATBHOMN CUTYaIMK Ha 00CIyKHMBAECMON TEPPUTOPHH /ISl UCIIOIB30BAHMS IIPY COCTABICHUH IPOTHO3a Pa3BUTHS COLMAIBHOT0 00CITy-
JKUBAHUS U COITUAIEHON TIOAIEPIKKH
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3HaTth He 3HaeT TexHOMOrUM COLMU- Hmeer npeacrapienue o 3HaeT OCHOBHBIE TEXHOJIOTHM | 3HAeT TexHoyoruu conuanb- | Pedepar, Tect, | Tect, cobe-
aJIBHOTO NPOCKTHPOBAHNS, TEXHOJIOTHAX COLUAIBHOTO COLIMATBHOTO IIPOEKTUPOBA- | HOT'O MPOEKTUPOBAHUSA, MO- KOHTPOJIbHAs CEIOBaHUE
MO/JIEJIMPOBAaHHUS U ITPOTHO- MIPOEKTUPOBAHUS, MOJIETIH- HUSI, MOJICTIMPOBAHUS U IPO- | IETUPOBAHMS U POTHO3UPO- | paboTa
3UPOBaHMS POBaHMsI M IPOTHO3WPOBAHMS | THO3MPOBAHMSI BaHUs

Ymern He ymeer npornosupoBatsb He ymeer camocrosiTensHo YMeeT nporHo3upoBath pe- | YMeeT caMocToATeNbHO npo- | CuTyaruon- Tecr, cobe-
pe3yibTaThl OKa3aHUS COLM- | MPOTHO3UPOBATH PE3YJIBTAThl | 3yJIBTAThI OKa3aHUsS COLU- THO3UPOBATh PE3YNbTAThI HBIC 3a7a4U, ceZloBaHue
QJIBHBIX YCIIYT U COLMAIIBHOM | OKa3aHMsI COLMANbBHBIX YCIYT | aJbHBIX YCJIYT M COLIMAIBHON | OKa3aHUs COLMANbHBIX yCIyr | pedepar, TecT,
MOJICPKKHU TPaKJaHUHY, Y COLMANBHOM MOAJIEPKKH MIOJIEPKKHY TPaKJaHUHY, Y COLMATbHON MOAEPIKKH KOHTPOJIbHAS
HYXJaIOUIeMycs B HIX MOJTy- | TpaXAaHUHY, Hy>KAAOLIeMy- | HYXKZAIOIIEMYCsl B MX MONy- | TpaKIaHUHY, HYy)KJaoleMy- | padoTa
YEHUU sl B UX HOIy4YEHUH YEHUU sl B MIX TOJIy4YEHHUH

Baapers He Bnageer npocreimummu Bnaneer otnensHbIMH IIPO- Biageer wacTuyHO 1po- Buianeer B coBepiieHCTBE Cutyanuon- Tecr, cobe-
ITOPUTMaMH MaTeMaTH4e- CTEHIINMU alrOPUTMaMHU CTEHIINMU AITOPUTMaMU NPOCTEUILIMMY aJIrOPpUTMaMH | HbIE 3a/1a4H, ceZj0BaHuE

CKOI'O U CTaTUCTHYCCKOI'O
MMPOCKTUPOBAHUA

MaTeMaTUYCCKOIO U CTaTu-
CTHUYCCKOI'O IIPOCKTUPOBAHU A

MaATCMAaTHYCCKOI'O U CTaTu-
CTHYCCKOTI'O IPOCKTUPOBAHHNA

MaATCMAaTH4YCCKOI'O U CTaTu-
CTHYCCKOTI'O IPOCKTUPOBAHHUA

pedepar, Tecr,
KOHTPOJIbHA
pabora
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3. Tunosbie KOHTPOJIbHBIC 3a1aHUA 1 HHBIC MaTEePHAJIbI

3.1.  IlpumepHbIe BONPOCHI IJisl codeceJ0BAHUS HA 3a4eTe, KpUTEPUH OLIEHKH
(YK-1, YK-2, OIIK-2, I1K-11)

[TonsTe MHOXecTBa. Oniepaliuy HaJL MHOKECTBAMHU.

JlexapToBo mpon3BeeHre MHOKeCTB. OTOOpakeHHUS MHOKECTB, TIOHATHSI 00pa3a u rmpoodpasa.

Martpuupl. JefCTBUS ¢ MATPULIAMU: CIIOKECHHE, YMHOXKEHHUE HA YUCIIO. Y MHOKEHUE MaTpPHIL

Omnpenenutens MaTPHUILbL, €0 CBOWCTBA M CITOCOOBI BEIYMCIICHHS.

O6parnas matpuia. CriocoObI €€ BEIYHCIICHHS.

CucteMa TMHEHHBIX ypaBHEHUH, ONpeIeIeHNE YNCIIa € PEIICHUH.

PasznuunbIe MeTOABI pelieHns cuCTeM JTMHEHHBIX ypaBHeHH (Kpamepa, ["aycca, MaTpudHBIi).

KoopnuHatel Touky Ha psIMOii, HANIPaBJIEHHBIN OTPE30K, AJMHA U BEIMYMHA HAIIPAaBJICHHOTO OTPE3Ka

CoOCTBEHHBIN BEKTOP M COOCTBEHHBIE YHMCIIa TMHEHHOTO orepaTopa

0. KoopauHaTbl TOYEK Ha IUIOCKOCTH, IEKApTOBas U MOJIIPHAS CHCTEMBI KOOPAWHAT, U CBS3b MEXAY HUMH

1. BekTopsl Ha IVIOCKOCTH, IIPOEKIIHSI BEKTOPA HA OCh, PACCTOSHUE MEKAY ABYMsI TOUKAMHU

12. IIpeobOpa3zoBaHHE KOOPIUHAT BEKTOPA MPH MEPEX0/IE K HOBOMY 0a3uCcy

13. BexkTOp B IpOCTpaHCTBE, MPOEKIS BEKTOpa HA KOOPIUHATHYIO OCh, KOOPANHATHI BEKTOPA, PACCTOSHIE MEXK-
Iy IBYMsI TOUKaMH B IIPOCTPAHCTBE

14. Hanpasnsroniye KOCHHYChI, KOOPAUHATHI ANHUYHOTO BEKTOpa

15. Jluneiinsle onepanuu Haja BekTopaMu. ClokeHNe ¥ BBIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHCIIO,
KOJIJTMHEAPHBIE BEKTOPBI

16. IIpeoOpazoBaHMEe KOOPIAMHAT, NapaLIC/IbHBINA IEPEHOC, TOBOPOT Ha 3aJIaHHBIN YToi

17. TloBepxHOCTH BTOPOTO MOPSIIKA

18. PaccrosiHMe MeXTy IBYMS CKPELIHBAIOLIMMUCS TPSIMBIMU

19. Ilapamerpuueckoe ypaBHEHHUE IPSIMOI, ypaBHEHHE MPSMON MPOXOIAIICH Yepes IBe TaHHbIe TOUKU

20. PaccrosiHue Mexay ABYMsI TapaylIeIbHBIMU IPIMBIMH

21. Pa3noxeHue BEKTOPOB 110 OCSAM JACKapTOBOW CUCTEMBI KOOPAKUHAT, Pa3jIo’KEHUE BEKTOpa 0 JaHHOMY Oasucy

22. llepeceueHre MPSMOM C TUIOCKOCTHIO

23. CxansipHOe IPOU3BEICHHUE IBYX BEKTOPOB, OCHOBHBIE CBOWCTBA, YTOJ MEXKIY ABYMS BEKTOpaMU

24. YcnoBue npu KOTOPOM JABE IMPSIMBIE JIEKAT B OJHOM INIOCKOCTH

25. BekTopHOE MPOH3BEACHHE IByX BEKTOPOB, OCHOBHBIE CBOWCTBA

26. YT0a Mex1Iy mpsIMOH U TUIOCKOCTBIO

27. CMemaHHOE POU3BEICHHE BEKTOPOB, OCHOBHBIE CBOWCTBA, TEOMETPUUECKUI CMBICI, KOMILTAHAPHOCTH BEK-
TOPOB

28. TlpsimMast ¥ TUTIOCKOCTh, YCIIOBHE MApaIeIbHOCTH U MTEPIIEHINKYISIPHOCTH IPSMOU U TNTIOCKOCTH

29. T1mockoCTh, ypaBHEHHE IIOCKOCTH, TPOXOISIIEH Yepe3 TaHHYIO TOUKY, IEPIEeHANKYISIPHON TAaHHOMY BEKTO-
py

30. Ycnoue napauieIbHOCTHU U IEPETICHANKYIIPHOCTH ABYX MPAMBIX, YTOJI MEXKLY IBYMS IIPSIMBIM

31. OOuiee ypaBHEHHE IUIOCKOCTH U €0 UCCIIEI0BAHUE, YPABHEHHE IUIOCKOCTH B OTPE3Kax

32. TlpuBenenue o0IEro ypaBHEHHs PSIMOI K KAHOHHIECKOMY BHIY

33. PaccrosiHHE OT TOUKH A0 IIOCKOCTH

34. VYpaBHEeHHE IIIOCKOCTH, IPOXOIAIEH Yepe3 TpH JIaHHbIE TOUKH

35. Ilpsmas u TMHMSA B IPOCTPAHCTBE, 001IIee ypaBHEHNE NPSMON, KAHOHUYECKOE YpaBHEHUE NPSIMOit

36. YcnoBue napajuienbHOCTH U IEPIICHANKYIISPHOCTH JBYX TIOCKOCTEH, YTOJI MEXKTy IBYMSI INTOCKOCTSIMH

37. ®ynxuus, obaacTb onpeneneHus 1 00J1acTh 3HaYeHUH QyHKIUH. DiIeMeHTapHbIe QYHKIMH U UX TPpadUKH.
CrnoxHast QyHKIHS.

38. Iloctpoenue rpadukoB GyHKIMI ¢ TOMOIIBIO TpeodpazoBaHuii. CioxxeHHne rpa)uKoB.

39. Ipexnen pyHKIUH B TOUKE U HA OECKOHEYHOCTH.

40. HemnpepbiBHOCTb GyHKIMU. TOUYKH pa3pbIBa.

41. TlpousBoaHas: ee GU3NUECKHI CMBICIL.

42. Tlpow3BojHAs MOCTOSHHOW, CyMMBI, IPOU3BE/ICHHS, YaCTHOTO, 0OPAaTHO 1 CTI0KHON (QYHKIIWH.

43. uddepenuman, npuOIMKEHHbBIE BBHIYUCICHUS ¢ TIOMOIIBI0 Tuddepennnana.

44. MOHOTOHHOCTh ()YHKLIMH: HMHTEpBaJIbl BO3pacTaHUss M yObIBaHUs. 3HAK IEPBOM IMPOU3BOJHOM B 3THX
WHTEpBAJIaX.

45, Bemykiocth rpaduka  (QyHKIMA OJHOW mepeMeHHOW. Touku mneperuOa. YCJIOBUS BBINYKIOCTH H
CYIIECTBOBaHUS TOUKH meperuoa.

46. AcuMITOTHI: BEPTUKAIBHBIE, HAKIIOHHBIE, TOPU30HTAIBHBIE.

47. OyHKIWH ABYX MEPEMEHHBIX: 00JIaCTh ONPEeNIeHNs, THHUN YPOBHS.

48. YacrHble Npon3BOHbIE A7 GYHKIMHU JBYX HEPEMEHHBIX.
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49.

50

51.
52.
53.
54.
55.

JkcTpeMyM QYHKIINH JIBYX MEPEMEHHBIX, HEOOXOIUMOE YCIIOBUE €ro CYIIIECTBOBAHHUSL.
. Auddepenuman GyHKINU ABYX MTEPEMEHHBIX, TPUOIIKEHHBIE BEIYMCICHHS C TOMOIIBI0 AuddepeHuana.
ITepBooOpasHas 1 HeonpeAeIeHHBIN nHTeTpasl. CBOMCTBA HEOIPEICIICHHOTO HHTETrpaIa.

Mertoa uHTErpUpOBaHKs 3aMEHON MEPEMEHHON B HHTErpaie.

OnpeneneHHbII HHTETpAT: ONpeeeHHe, OCHOBHBIE CBOHCTBA, TEOMETPHUYECKUN CMBICIT.
Ionsarue muddepenimansHoro ypapaeHus. Ob1ee n yacTHOe penierre nudGepeHInaIbHOr0 YpaBHEHNS.
YpaBHEHUS C pa3ACIAIOIIUMUICS TIEPEMEHHBIM.

Kpurtepum oneHku:

OueHKa «3a4TeH0» BBICTABIACTCS 00yUaromeMycsl eciii OH 0OHapy>KUBaeT BCECTOPOHHEE, CUCTeMaTHYe-
CKO€ U TIyOOKOe 3HaHuE y4yeOHO-TIPOrpaMMHOI0 MaTepHaja, YCBOWI OCHOBHYIO M 3HAKOM C JONOJHHUTEIBHON JIU-
TepaTypoil, peKOMEHIOBaHHON MpOrpamMMoii; YCBOWJI B3aMMOCBS3b OCHOBHBIX MOHATHH AMCHUUIUIMHBI B UX 3Hade-
HUM A7 ipruoOperaemMoii mpodeccuu, MPosSBUII TBOPUYECKHE CIIOCOOHOCTH B MMOHWMAaHWH, U3I0)KEHUH U UCIIOJIB30-
BaHUM y4e€OHO-IIPOrpaMMHOTO MaTepuaia; BlafeeT HeoOXOJUMbIMH YMEHUSMH M HaBbIKAMM IIPH BBIIIOJIHEHUH CU-

TYallTUOHHBIX SaHaHI/Iﬁ, 0e30MMO0YHO OTBETHII HA OCHOBHOU U JOIIOJHUTEIIbHBIC BOIIPOCHI HA 3a4€TEC.

To

OueHKa «He 32a4TE€H0» BBHICTABJISCTCS 00YJAIOIIEMYCs €CJTU OH OOHAPYXKHII ITPOOEIbl B 3HAHUSAX OCHOBHO-
y4e0HO-TIPOrpaMMHOT0 MaTepHaa, JOIMyCTH MPUHINITHAIBHBIE OIIHOKH MPH OTBETE HA OCHOBHOW U JIOTIOJHHU-
TeJbHBIE BOIPOCHL, HE MOXKET MPOIOJDKUTH O0ydeHHE WM MPUCTYIUTH K MPO(heCCHOHATBHON MeSTENFHOCTH T10

OKOHYaHMH 00pa30BaTeIbHON OPraHu3aluu 0e3 JOMOIHUTEIbHBIX 3aHATHH M0 TUCIUILINHE,

3.2.  IlpumepHBbIe BOMPOCHI JJIsl cOOecel0BAHUS HA IK3aMeHe, KPUTEPHH OLleHKH
(YK-1, YK-2, OIIK-2, ITK-11)
1. Knaccudukanus coosrtuid. [lomnas rpynmna coOsituii. Knaccnueckas, craTucTH4eckast M reoMeTpryuecKast
BEPOSITHOCTb. DJIEMEHTHI KOMOMHATOPHUKH.
2. Teopema cloXeHHUS BEPOSTHOCTEH (1711 COBMECTHBIX K HECOBMECTHBIX COOBITHH). BEposTHOCTH IPOTHBO-
MOJIOKHOTO COOBITHSL.
3. VYcrnoBHas BeposSTHOCTh cOOBITHS. TeopeMa yMHOXKEHHSI BEPOSATHOCTEH. 3aBUCUMBIC M HE3aBHCUMBIE COOBI-
THS.
®opmyra nonaHO# BeposTHOocTH. Popmyna baiieca (Tumnotes).
Cxema MoBTOpPEHUS HE3aBUCUMBIX HcTibITanuid (Dopmyrna bepuymm).
JlokanbHas n naTETpanbHas hopmyisl Jlammaca.
3akoH peakux sineHuit. ®opmyna [lyaccona. [Tonstue npocreifiero moToka COObITHIA.

o No g A

YTOJIbHUK paCIpeaCIICHHUA.

w

PAaTUYHOC OTKJIOHCHUEC, MO/JA. CBolicTBa MaTeMaTHYECKOIO OXUJAHU U AUCIICPCHUU.

10. 3akoHBI pacmpelielieHusI AUCKPETHON CITydailHOM BeNWYMHBI (NbTEpPHATHBHBIA, OMHOMUANBHBINA, T€OMET-

pH‘leCKHﬁ, HyaCCOHa). CI/ITyaLII/II/I, B KOTOPBIX OHU BO3HHUKAKOT, 3HAYCHUS YUCIIOBLIX XapAKTCPHUCTHUK.

11. Oynkius pacnpeneneHns CydyailHONW BEJTMYMHBL, €€ CBOMCTBA. BeposATHOCTh MOMaaHus CIy4aifHO! Ben-

YUHBI B TIOJYUHTEpBa [a; b).

12. TInoTHOCTH pacripe/iefieHHs] HEeNPEePhIBHOW CIy4ailHOM BEIMYMHBI, e CBOicTBA. BeposTHOCTh momnaganus
HEINPEPBIBHON CIy4alHON BEIMYMHBI B MHTEPBAJl. BEpOATHOCTH TOr0, HEMpPEPBIBHAS Cly4yailHas BEIMYMHA

MIPUMET KOHKPETHOC 3HAYCHUC.

13. PaBHOMEpHBIH 3aKOH pacTpeleNieHus] CIyYaifHOM BeJIMYMHBI (CUTYallld, B KOTOPOH OH BO3HHKAET, YHCIIO-

BbIE XaPaKTEPUCTHKH).

14. HopmainbHBIH 3aKOH pacripeneieHns. HaxoxeHne BepOSITHOCTH IOTaJaHUsI HOPMAIIbHOW CITyYaiiHOU Be-

JUYHHBI B nHTEpBai. [IpaBuio «rpex curm.
15. Bribopka u reHepanbHasi COBOKYITHOCTb, 3aBHCUMbBIE U HE3ABHUCHMBIE BEIOOPKH.

16. Bujsl npu3HakoB HAOJFOIEHHS, TOHATHE CTPYIIMPOBAHHBIX W HECTPYIIMPOBAHHBIX JaHHBIX. [IIkamsl auis

HU3MCPCHUA 3HAYCHUI Ha6J'II-O)_'[aeMBIX IIPU3HAKOB.

17. TlocTpoeHue psfa pacupeesieHUs] M0 KauyeCTBEHHOMY (aTpuOyTHBHOMY) IpPH3HAKy, €ro rpaduueckoe

N300pakeHue.

18. Iloctpoenue psiioB pacnpeneneHus (AUCKPETHBIX M MHTEPBAIBHBIX) MO KOJIMYECTBEHHOMY NPHU3HAKY, UX

rpaduueckoe nzodpaxenue. [IpaBuiia paHXKUPOBAHUS JaHHBIX.

19. OcHoBHBIC BEIOOPOYHBIE YHCIIOBBIE XaPAKTEPHCTUKH (CpelHee 3HAUCHHE, UCTIEPCHS, CPEeTHEe KBaIPaTHY-
HOE OTKJIOHEHHWE, MOAa, MeanaHa). PacueT BEIOOPOUYHBIX YMCIOBBIX XaPaKTEPUCTHUK 10 CTPYNIIMPOBAHHBIM

1 HECTPYHNIIMPOBAHHBIM NJAHHBIM.

20. ToueuHasi OIleHKa YHCIOBBIX xapakTepucTuk CB (TeHepasbHBIX YHMCIIOBBIX XapaKTEPUCTHK) IO BHIOOPOU-

HBIM YUCJIOBBIM XapPAKTCPUCTHUKAM.
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21. VHTepBanbHas OlleHKa TeHePaTbHOTO CPETHETO 3HAUCHHS U TeHEPAIbHOM JIOTH.
22. Cratuctrdeckas runore3a. CTaTUCTUYCCKHE KPUTEPHH.

23. [apameTpuyecKre KpUTEPHH.

24. HemapaMeTpu4ecKue KpUTEPHH.

25. CratucTryeckue cooTBeTCTBHsSA. Koppemsius.

26. Koppe sIuOoHHBIA U PErpeCCHOHHBIN aHAIN3.

27. Bpemennbie psiasl. Kiaccudukarys BpeMeHHBIX PSIOB.

28. Iokaszarenu U3MEHEHHS IapaMeTPOB BPEMEHHOTO Psijia.

29. CpemHrie rmokaszareiy napamMeTpoB BpEMEHHOTO psijia.

30. Tpena BpeMEHHOIO psija.

Kpurtepun onenkn:

OleHKH «OTJIMYHO» 3aCIyKUBAeT OOydaromuics, oOHApy>KUBIINH BCECTOPOHHEE, CHCTEMAaTHYECKOe U
ri1yOoKoe 3HaHue Yy4eOHO-IPOrpaMMHOIO MaTepHaja, yMEHHE CBOOOJHO BBINOJHAThH 33JaHUs, NIPELyCMOTPEHHbIE
pOrpaMMoii, yCBOMBIIHA OCHOBHYIO M 3HAKOMBII C JOMOJIHUTEIBHON JTUTEPATYPOH, pEKOMEHIOBAHHOM Mporpam-
Moii. Kak mpaBuio, oleHKa «OTIMYHO» BBICTABISIETCS 00YYaIOIIMMCS, YCBOUBIIUM B3aUMOCBSI3b OCHOBHBIX MOHSI-
TUH JUCHWIUIMHBI B UX 3HAUYEHHH JJIs mproOperaeMoil mpodeccuu, MpOSIBUBLIIMM TBOPUYECKHE CIIOCOOHOCTH B TO-
HUMAaHUH, U3J10)KEHUH U HCIIOJIb30BaHUH y4eOHO-IIPOrpaMMHOIO MaTepuaia.

O11eHKH «XOPOII0» 3aCTyXUBACT 00yUJarOMIUiCs, 0OHAPYKUBIINH TOJHOE 3HAHKE Y4eOHO-TPOrPaMMHOT0
MaTepHaja, YCIEIIHO BBIIOIHSAIOUIMKA MPEeAyCMOTPEHHbIE B IPOrpaMMe 3aJaHMs, YCBOMBLIMKA OCHOBHYIO JIUTEpa-
Typy, PEKOMEHIOBaHHYIO B IIporpaMme. Kak mpaBuiio, OlEeHKa «XOpOIIo» BBICTABIISICTCS O0YYaIOIIMMCS, TIOKa3aB-
UM CHCTEMaTHYEeCKUI XapakTep 3HAHUU 110 JUCHUIINIIMHE U CHOCO6HI)IM K UX CaMOCTOATCIIbHOMY IMOITIOJIHCHUIO U
OOHOBIICHUIO B X0/Ie AalbHeimel yaeOHo#i paboThl U MpodecCHOHaTbHON AeITeTbHOCTH.

O11eHKH «y10BJIETBOPUTEIBHO» 3aCTyXHBAaET 00ydalomuiics, OOHApYKUBLIHI 3HAHUSI OCHOBHOTO y4e0-
HO-IIPOIPaMMHOTI0 Marepualia B 00beMe, HEOOXOIUMOM I JajdbHEHIIeH y4eObl U MPEACTOSIICH pa60TI>I o cmne-
LHAJIBbHOCTH, CIPABIISIIOIIMICS ¢ BBIIOIHEHUEM 33JaHUNA, IPEIYCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIA C OCHOBHOM
JUTEpaTypol, pEeKOMEHA0BaHHOW mporpaMmoii. Kak npaBuiio, oLeHKa «yIOBIETBOPUTEIBHO» BBICTAaBIsAETCA 00Yy-
YaromuruMces, JONYyCTUBIIUMM MOTPCHIHOCTU B OTBETC Ha 3K3aMCHE U IMPU BBIIIOJIHCHHHU 3K3aMCHAIITMOHHBIX SaI[aHHfI,
HO 001aaroIM HeOOX0IUMBIMU 3HAHUAMH JUIS X YCTPAHEHHUS IO PYKOBOACTBOM IPENOJaBaTes.

OueHKka «HEYT0BJETBOPUTEIbHO» BHICTABIISIETCS 00yUaroIeMycsi, 0OHapyKUBIIEMY MPOOEIbl B 3HAHUIX
OCHOBHOTI'0 y4eOHO-IIPOIpaMMHOT0 MaTepHaia, JOMyCTUBILIEMY NMPHUHLUUINAIbHbIE OUIMOKU B BBHIIIOJHEHUH IPEay-
CMOTPEHHBIX IPOrpaMMoii 3ajanuid. Kak nmpaBuiio, olieHKa «HEYAOBICTBOPUTEIBHO» CTABUTCS 00YYaIOIMCS, KO-
TOpBIE HE MOTYT IIPOAOJLKUTE 00yUEHUE B 00pa30BaTEIbHON OpraHNU3alliK BBICILIETO 00pa30BaHMsI U MIPUCTYIUTD K
W3YUYCHHIO MOCIEAYIOUINX TUCIUTUINH.

3.3.  IlpumepHbIe TeCcTOBbIE 3aIaHUs1, KDUTEPHH OLIEHKH
| ypoBeHb:
1. OnpenenureneM Ha3bIBACTCS YKCIIO, KOTOPOE:
4) Haxoautcs 1o JaHHBIM TaOJIUIIBI HA IEPECEYCHIH OTPE/ICICHHBIX CTPOKHU U CTOJIONA.
5) 3amaetcs KBaapaTHOM TaOMHUIIEH — TaOIHUIIEH, COAepIKaIIEii OMMHAKOBOE YHCIIO CTPOK U CTONOIIOB, U
BBIYHUCIISIETCS TI0 OIIPEJICTICHHOMY ITPAaBUITY.
6) 3amgaercs NpsMOYroJbHOMN TabIUIeH — TAOIHIIEH, COMepIKaIIeH JTF0O0e YHUCIIO CTPOK M CTOJIOIOB, U
BBIYHCIISICTCS 110 onpeseeHHomy mpasuiny. (YK-1, YK-2, OIIK-2, TIK-11)
2. Omnpenenutent pa3invaroTcs MOPSIKOM, KOTOPBIH ONpeeNsieTcs HX pa3MepoM, T.¢.
5) KosruecTBOM CTPOK HMITH CTOJIOIOB.
6) ToJbKO KOJINYECTBOM CTPOK.
7) ToNbKO KOJINYECTBOM CTOJIOIOB.
8) CymmapHbIM KOIHYECTBOM CTpOK ¥ cToonoB. (YK-1, YK-2, OITK-2, ITK-11)
3. Omnpegenutens 2 (BTOPOTr0) MOPSAKA BEIYUCISIETCS CIIEYIOIUM 00pa3oM:
a a,
AN —a,a, +a,a

= 11 722 21712°"

a a

22
21

a
5) A:au /'=a a —a a

1 12 21 22

a21 a22
& &,
6) A= —aa —a a .(YK1,YK-2 OIIK-2, [IK-11)
a a 11 22 21 12

21 22
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10.

11.

12.

13.

14.

15.

Marpurieit Ha3pIBaeTCs Takas TabJINIA, B KOTOPOH:
1. Ywmcno cTpok U CTOJIIOIOB MOTYT OBITH Pa3HBIMH.
2. Yucio cTpoK T0JKHO OBITh PABHBIM YHCITY CTOJIOLIOB.
3. Uwmciao cTpok JOIDKHO OBITH 6ombie yrcita croaonos. (YK-1, VK-2, OTIK-2, TTIK-11)
KBagpatHoit Ha3bIBaeTCs MaTpuIla, Y KOTOPOH:
3) UwmcIiio CTPOK paBHO YKCITY CTOJIOIIOB.
4) Tabnuua 3anucana B KBapaTHbIX ckookax. (YK-1, YK-2, OIK-2, IT1K-11)
HyneBoii Ha3piBaeTCs MaTpuLia, y KOTOPOIi:
4) Bce 31eMeHTbI paBHbI MEXY COOOI.
5) Bce a5eMeHTbI paBHBI HYJTIO.
6) Bce anemenTsI, cTosuMe Mo auaronand pasusl Hymo. (YK-1, YK-2, OITK-2, TTK-11)
®yukuueit Y = f(X) Ha3biBaeTcs:
1. MHOXecTBO 3HAaUCHHI EPEMEHHOM BeTMYMHBI Y, BBIYUCIICHHBIX TIPH TIOJICTAHOBKE 3HAUCHU I TIEPEMEHHON
BEJIMYMHBI X B COOTBETCTBYOLIYIO (hopmyity.
2. CooTBeTCTBHE, [0 KOTOPOMY JUIS JIFOOOTO OTPEICIICHHOT0 3HAYCHHUS IEPEMEHHOM BETMYUHBI X MOYKHO BBI-
YHUCJIUTh SIUHCTBCHHOE 3HAUCHUE MTEPEMEHHOM BEIMUUHBI Y.
3. CooTBeTCTBHE, 10 KOTOPOMY JUISl JIFOOOTO OMPEICIICHHOTO 3HAYCHHSI MEPEMEHHOW BENUYMHBI Y MOXKHO
BBIYHCIIUTH €IMHCTBEHHOE 3HAYEHME TIepeMenHoi Beamunnsl X. (YK-1, VK-2, OIIK-2, IIK-11)
Oo6uacteio onpenenenust pyuxuun Y = f(X) HazpiBaeTcs:
1. MHO0KeCcTBO 3Ha‘IeHHI>'I, KOTOPBIC MOXET MPUHUMATDL IICPEMEHHAA BEJIMUMHA X B JAHHOM COOTBCTCTBHU.
2. MHOXecTBO 3HAaYCHWH, KOTOpBIE MOXKET NMPHUHUMATH MepeMeHHas BelnvrHa Y B JaHHOM COOTBET-
CTBUH.
3. MHoXecTBO 3HaUYEHUH MEPEeMEHHOW BEIIMYHHBI X, KOTOpBIE OepyTcd MpH HAXOXKACHUW MEPEeMEHHON
Benmunbel Y. (VK-1, YK-2, OIIK-2, TTK-11)
MmuoskecTBOM 3HaueHui pyHkuuu Y = f(X) Ha3biBaeTCst:
4, MHO0KeCcTBO 3Ha‘IeHHI>'I, KOTOPBIC MOXET MIPpUHUMATDL IICPEMEHHAA BEJIMYMHA X B JAHHOM COOTBCTCTBHU.
5. MHOXecTBO 3HAa4YCHWH, KOTOpbIE MOXKET NMPHUHUMATH MepeMeHHas BelnvrHa Y B JaHHOM COOTBET-
CTBUU.
6. MHOXecTBO 3HaUEHUH MEPEeMEHHONW BEIMYHMHBI X, KOTOpbIe OepyTCs MPH HAXOXKISHUH TepeMeHHON
Benmmunbel Y. (VK-1, YK-2, OIIK-2, TTK-11)
I'padurom ¢pynkium Y = f(X) Ha3biBaeTCs:
1). Jlunws, coemuHsiomas To9ku ¢ koopauaatamu (x; Y = f(x)).
2). MHOXECTBO TOUEK C KOOpIHHATAMH (x; Y =1(x)). (YK-1, YK-2, OIIK-2, [1K-11)
xs -1

O6nacts onpeneneHust QyHKIuHA Y =

1. x e (-o0;0)U (0; +0).

2. x e (-; 0 (0; +).

3. xe(-»;00U(0;1) U@ +oo).(y1<-1,¥1<-2, OIIK-2, TIK-11)
X2 —

Touxu nepecedyenus rpaguxa QyHkuun Y = € O0CAMH KOOpZIMHAT:

X
1. (0;0),(0; ).
2. (-1;0), (1;0).
3. (0;-1), (02; 1). (YK-1, YK-2, OIIK-2, TIK-11)
. SINn(X—
IMpenen lim ( paBeH 1) 1; 2)0; 3)o; 4) ne cymectnyert. (YK-1, YK-2, OIIK-2, TIK-
X—2 X — 2

11)
Kaxue u3 nepedncieHHbIX QyHKIHMI SBISIOTCS OECKOHEUHO OONBIIUME MU x—>0. 1) y = -’\/T 2) y=x1;

3) y=tgx; 4) y = 05%. (YK-1, VK-2, OIIK-2, [IK-11)

- 3x2 - 2x-10 2 VK1 VK- 2 TIK-
Mpexen M — """ papem: 1) 0; 2) 1; 3)1,5; 4) —- (YK-1,YK-2, OIIK-2, TIK-11)
nowe 2X2 +7X+5 3

I
16. Haiitu 3HaueHne POU3BOHON QYHKIMK Y = X + COS X B TOIKCX0= .

17.

2
1); 2) n - 3) 0; M1. (YK-1, YK-2, OIIK-2, [1K-11)

I npousBoaHas GyHKImu SiN X - €2% papHa:
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1) 2e?* cos X ;

3)sin x - e + cos- e ;

2) 2sin xe?* + 2e?* cos X ;

4) 2sin x - €% + cos- e . (YK-1, YK-2, OIIK-2, [IK-11)

18. Hammensbmiee 3HaueHne GyHKIUU y = — 2x° + 3x° paBHO:
3)1; 4)erone cymectnyer. (YK-1, YK-2, OIIK-2, [1K-11)

1)0; 2)-1;

19. TlepBooOpaznas —
1) yucno; 2) pyukuus; 3) cemeiictBo dynkiwmii; 4) met Beproro orsera. (YK-1, YK-2, OIIK-2, TTK-11)
1

9TO:

20. OmpeneneHHbI HHTETPa I 42%+1dx pasen:

30

1) ; 2)60In4;

In4

Il ypoBenb:

1. VYcraHoBHTE COOTBETCTBHE MEKAY byHKIMeH u ee npousBoanoi (YK-1, YK-2, OIK-2, TTK-11)

0

3) 30In4;

4) 30. (VK-1, VK-2, OIIK-2, TTK-11)

DyHKIHA [IpousBoanas
1) y =1In x —3x? A) y'=x2-4
X3
2) y="-4x+5
3 B)y'=3e¥ -4
1
B) y'=_ —6X
3) y=e¥—4x X
4) y=3e -4 I y'= 3¢

2. YCTaHOBHTE COOTBETCTBHUE MCKAY YpaBHCHHUEM, 3aJatOIUM JIMHWUIO, 1 BUIOM JIMHUU

(VK-1, YK-2, OIIK-2, IK-11)

YpaBHeHue JIUHUS
1) x> +y?2-5=0 A) Tpsimast
2) y=x2-3x+5 b) [Mapa6ona

3)3-y-2x=0 B) 'unep6oia
3
4y=_-4
X I') Oxpy*HOCTb

3. YcraHoBHTE COOTBETCTBHE MEXKLY OTPE3KOM U TT0BeicHreM QyHKIMU Y = X3 — 4X Ha aToM otpeske (VK-
1, YK-2, OIIK-2, [1K-11)

Otpe3ox [loBenenne QpyHKIHH

1) [0; 2] a) Bo3pacraer

2) [2; 4] b) yobiBaet

3) [-2; 0] C) cHayasia BO3pacTaeT, 3aTeM yObIBaeT
4)[-1;1] d) cHayasa yObIBaeT, 3aTeM BO3pacTaet

4. YcraHOBUTE COOTBETCTBUE MEXY YPAaBHEHUEM MPSIMOM H CBOHCTBOM, KOTOPOMY YAOBJIETBOPSIET 3Ta M-
mast. (YK-1, YK-2, OIIK-2, T1K-11)

(VK-1, VK-2

YpaBHeHue npsMon JIVHAS
1) x+2y =3 a) Mapamnensaa ocu OX
2) 2x-y=3 b) Iepnenaukynsapaa ocu OX
3) y=5 ¢) [MapasnnenbHa npsiMoOii y = 2X
4) x=-4 d) IIpoxoaut yepe3 Touky (3; 0)
5. 3agansl Mmatpunsl A(2x3) u B(2x3). YcraHOBHTE COOTBETCTBHE MEKITY MATPHUIICH U €€ Pa3MEPHOCTBIO.
OIIK-2, [1IK-11)
YpaBHeHue npsMon JIVHAS
A+2B (3x3)
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AB (3x2)
B-A (2x3)
AT (2x2)

111 yposenn (YK-1, VK-2, OIIK-2, TTK-11):
1. HawuGonbinee 3HaueHue GyHkuun y = 4 — 6 X — x> Ha orpeske [—4; 0] paBHO , A HAUMEHbLIEE

3Ha4YeHue (PyHKIMM HA ITOM OTPE3KE PaBHO .

2. U3 40 manoumymmx nuil 25 4e0BeK UMEIOT JIbIOTHI Ha OIUIATY JKWIIbs B 18 YenoBek — JIbroThl Ha MoJTyve-

Hue OecruiaTHbIX JekapcTB. Beioepute (BCE!) BepHbIe yTBEpX)IeHHUS:
a) O0s13aTeNIbHO HAWMTYTCS JINI[A, UMEIOIINE TIPABO HAa 00€ JIbIOTHI;
b) Cpean mamonmMyIux He MOXKET OBITh JIHILI, KOTOPBIC HE TPaBa HU Ha OJIHY U3 ATUX JIbTOT;
) Cpenu MaouMyIUX 00s3aTeIBHO HAWMYTCS JIHIA, KOTOPhIC HMEIOT JILIOTY Ha OIUIATY KUJIbs, HO
HE UMEIOT JIbIOThI Ha NOJIyyeHre OeCIIaTHBIX JIEKapCTB;
d) Cpenu MaonMymux 00s3aTeNIbHO HAWAYTCS ML, KOTOPhIE MMEIOT JIbIOTY Ha TMoJIy4eHue Oec-
IUTaTHBIX JIEKAPCTB, HO HE MMEIOT JIBI'OTHI HA OIUIATY >KUJIbA.

V-2x-4

2. OO6mnacTsio onpeeneHust QYHKIUN Y = )(2——4[ SIBJIIETCS IPOMEXKYTOK
3. Tyers (x ;y ) — pelleH e CHCTEMBI ypaBHCHHIA % x—=3y=1 Torma x —y =
0 0 0 0

[2x -5y =2

Kputepuu ouenku:
- «3a4TeHO» - He MeHee /1% mpaBUIIBHBIX OTBETOB;
- «He 3a4TeHO0» - 70% 1 MeHee PaBUIILHBIX OTBETOB.

3.4.  IlpumepHble 3a1aHus 1151 BHINOJTHEHHS KOHTPOJbLHBIX padoT,
kpurtepuu ounenku (YK-1, YK-2, OIIK-2, ITK-11)

IlepeyeHb NPUMEPHBIX TeM KOHTPOJIBHBIX PA0OT 10 JUCHUIIIIUHE

- KonrponbHnas padora Ne 1.
DneMeHTHI JIMHEHHOM anreOpsl
DJeMeHThl aHATUTUYECKON TeOMETPHUN M BEKTOPHOH alreOpbl

- Konrponbshas padorta Ne 2
OneMeHTHl U epeHInaIEHOTO HeurcaeHus (QyHKINS OJJHOM epeMeHoi )
OnemeHTsI Au(GepeHIMATBHOT0 HCUUCICHUS ((PYHKIMS HECKOIBKUX ITEPEMEHHBIX )
3JeMEeHTBI HHTETPAIBHOTO UCUUCIICHHS U Teopuu AuddhepeHaIbHbIX YpaBHEHUH

- KonrponbHhas padora Ne 3.
OCHOBBI TEOPUHU BEPOSTHOCTEH
OCHOBBI MaTEMaTHYECKOH CTATHCTUKU

IIpumepsl 3a1aHNii KOHTPOJIBLHBIX PadoT:

3ananmne 1 (DeMEHTHI TMHEHHOW anreOphI).
HaiiTu perienue cucteMbl TpeX JMHEHHBIX YPaBHEHUH ¢ TPEMS HEU3BECTHBIMU METO/IOM Kpamepa u MeToioM
laycca:
” X1+ 2X2 +3X3 =4
2X +6X +4Xx =-6
1 2 3
H3x +10X +8Xx _— _g
(" 2 3
3aganmne 2 (OnemeHTs! quddepeHInanb-HOro HCUUCISHHS).
X2 —7x+2

Haiitu ykasanHble npezenst: || m
x>'2 2x%2 —5x+2
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3apanue 3 (DneMeHTH! QUG GEPEHIINATBHOTO HCUUCIICHHS ).

o o —y xX-e X
Uccnenyiite pyHKINIO 1 TOCTpOHTE ee rpaduk: y =
3ananmue 4 (3nemeHTH 1 PepeHINATEHOTO UCIUCIICHIS).

IIpu moAroToBKeE K 3K3aMEHy CTYJEHT 3a t [Hel n3ydaer

—I0 9acTh Kypca, a 3a0bBaeT o - t —t0 gacth. CKOIb-

2

t+k

a= __

KO I[Heﬁ HYXXHO 3aTpaTUTh Ha IOATOTOBKY, yTOOBI ObLIA HN3ydcHa MaKCUMaJIbHasA 4aCTb Kypca? k = -
2 49

3aganmne 5 (OnemenTsl quddepeHInanTb-HOro NCUUCTICHUS).

VckoMast BemmunHa Z MOXKeT ObiTh BbrucieHa o gopmyne Z = 4’ \/; ,rae XU Y - BeIM4YMHBI, KOTOPBIC
omnpenensroTcs mpsiMbiM m3Mepennem: X = X £ AX=(50£0,2); y =y = Ay =(0,36 £0,10). Haiitu
3HAYCHNE NCKOMOH BEJIMYMHBI C YYETOM IOTPEIIHOCTH: Z = Z Oi AZ . BBIYUCTUTH OTHOCUTEIBHYIO TIOTPEITHOCTh

KOCBCHHOI'O UBMECPECHU.

3aganne 6 (DNEeMEHTHI HWHTETPATBHOTO  UCYHMCICHWS W Teopud  AudepeHIUaNbHbIX  ypaBHEHWI).
Haitaute naTerpas: .

1 J.(2—3ex+x)dx 3 J'x~2X2dx

% —3
2 .“7‘/: dx 4 J‘XZ-eXdX
X

3apanume 7 (DNEMEHTHl UMHTETPATBHOTO  HMCYHCIEHHS M Teopud AupQepeHlnaIbHbIX  ypaBHEHWI).
CrenaiTe 4epTeX U BRIYUCIUTE IJIOMAIb (PUTYPhI, OTPAHHYCHHON JIMHUSIMH.

y =8Xx—x? —7 uoceio Ox.

3aganue 8 (OeMeHTHl MHTETPAIbHOTO UCUUCIIEHUS U TeopuH Tu((epeHLInanbHbIX YPaBHEHUN).

BrrumcuTh mIomaaps NoBepXHOCTH, 00pa3oBaHHOM BpallleHHeM BOKPYT ocu abciuce kpuBoit Y =~ X sapmo-

YEHHON MeXTy TMHUAME X = —2 u X = 2.
3aganue 9 (OneMEHTHI HHTETPATIBLHOTO UCUUCIICHHS M TEOPHU TUPPepeHIINATBLHBIX YPAaBHEHHH).
Haiitu obuue penienus nuddepeHIMaIbHbIX ypaBHEHUH | mopsiaka:

Onuoposnoro: (X — y)ydx = dey JIuneiinoro: yzdy - (2xy2 —-3)dx=0

3anganmne 10 (OCHOBBI TEOPUH BEPOSITHOCTEN).

B ypue 100 mapos, momedeHHbIx HoMepamu 1, 2. 100. U3 ypHBI Hayraa BEIHUMAOT OJ11H 1map. KakoBa BeposiT-
HOCTB TOT0, YTO HOMEP BBIHYTOT'O HIapa COAEPKUT LHDPY 5.

3aganme 11 (OCHOBBI TEOPUH BEPOSITHOCTEN).

B crynenueckoii rpynme 7 qeByliek 1 5 1OHOIIEH. BIOMparoT YeThIpex CTYACHTOB, (JaMHINHA KOTOPHIX HIYyT Hep-
BBIMHU B CTIMCKe Tpynibl. KakoBa BepoATHOCTb, UTO Cpeay BEIOPAHHBIX CTYACHTOB, AEBYIIEK U IOHOILEH OyaeT mo-
poBHy?

3aganmne 12 (OCHOBBI TEOPUH BEPOSITHOCTEN).

[Ipu npoBeeHNH SKCIEPUMEHTA BOSHUKIIO TPH PABHOBO3MOXHBIX MPOJOJKEHHMS BBINONIHAEMbIX AeiicTBuil. [Ipen-
MOJIOKHUTENBHO, TPeOyeMBIi pe3yiIbTaT MPU BEIOOpPE MEPBOTO BapHaHTa MPOBECHMUS SKCIIEPUMEHTA Oy 1T JOCTHT -
HYT ¢ BepossTHOCTBIO 60 %, BTroporo BapuanTa — 50 % u Tpethero Bapuanra — 75 %. KakoBa BeposSTHOCTH TOTO,
YTO HEOOXOAUMBIN pe3ybTaT Ol B UTOTE MOITy4eH?

3aganue 13 (OCHOBBI TEOPUHU BEPOSTHOCTEH).

B xBaprupe 10 nammnouek. BeposTHOCTB TOTO, UTO B TEUEHUE MeCsIIIa MIEPErOPHT Kakas-IInOo Jamiiouka, pasaa 0,3.
KakoBa BeposITHOCTB, 4TO B TEUCHHE OJNIHKANUIIEr0 Mecsa He MPUJIETCS MEHATh HU OJTHOM JTaMITOuKu?

3aganue 14 (OcHOBBI TEOPUHU BEPOSTHOCTEN).

Yucno ¢papmarieBToB B Kax 1ol 13 15 antek HEKOTOPOro paiioHa cocTaBIIsIeT COOTBETCTBEHHO 4, 7, 5, 6, 4, 5, 3, 6,
4,5,5,4,6,5un 6 uenmosek. CocTaBUTh 3aKOH pacHpeIeICHUS CIIyIaitHOW BEIMYUHBI X, OMIPEIEIsIeMON KaK YrCiIo
(hapMarieBTOB B POM3BOJILHO BEIOpaHHOH anTeke (13 3THX 15 anrtek), HAaTH MaTeMaTHIecKoe OXKHUIaHUE, TUCTIEP-
CHIO U Cpe/IHEee KBaIpaTHUECKOE OTKIOHEHUE 3TOH BETMYMHBI.

3aganue 15 (OCHOBBI TEOPUHU BEPOSTHOCTEH).

[Ipenanonaras, uro pH kpoBu YenoBeKa MOTUMHACTCS HOPMAIBHOMY 3aKOHY € MaTEMaTH-YECKUM OXKUIaHUEM

W =7,4 1 cperHUM KBaAPaTUUECKUM OTKJIIOHEHHEM G = 0,2 , HAlTH BEPOSITHOCTh TOTO, YTO y IPOU3BOJIEHO BBI-

OpaHHOTO YeloBeka ypoBeHb pH Haxomurcs mexny 7,3 u 7,5.
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3aganne 16 (OCHOBBI MATEMAaTHYECKON CTATHCTHKH).

[lo naHHBIM BBEIOOPKH COCTaBUTH MHTEPBAILHBIN Psijl, HOCTPOUTH THCTOIPAMMY H MOJIMTOH YacTOT, KyMyJsTy. Bei-
YHCJIUTH BEIOOPOYHBIE XapaKTEPUCTHKH U JaTh OLICHKY ITapaMEeTPOB IeHEPATBbHON COBOKYITHOCTH C JOBEPHUTEIBHOI
BEPOSITHOCTHIO 95%.

0,91, 0,71, 0,73, 0,82, 0,67, 0,89, 0,90, 1,00, 0,77, 0,78, 0,90, 0,68, 0,52, 0,58, 0,59, 0,66, 0,74, 0,54, 0,72, 0,74,
0,74, 0,79, 0,66, 0,84, 0,85, 0,81, 1,00, 0,77, 0,84, 0,74, 0,65, 0,83, 0,78, 0,93, 0,62, 0,69, 0,57, 0,82, 0,65, 0,74,
0,69, 0,80, 0,78, 0,66, 0,74, 0,68, 0,57, 0,75, 0,69, 0,97, 0,83, 0,78, 0,89, 0,75, 0,68, 0,62, 0,68, 0,85, 0,79, 0,75

3aganmne 17 (OCHOBBI MATEMAaTHYECKON CTATHCTHKH).
YcranoButs npu ypoBHe 3HaunMocTa 0,05, cornacyercs v runoTe3a 0 HOpMaIbHOM pachpe/ieieHIH reHepaTbHON
COBOKYITHOCTH C IaHHBIMH BBIOOPKH 00BEMOM N, €CIIM U3BECTHBI 3HAYCHHS BAPUAHT M UX dIMIMPUYECKHE (IKCIIe-
pPUMEHTAJIbHbIE) YaCTOTHI:
Xi 5 7 9 11 13 15 17 19 21
N 15 26 25 30 26 21 24 20 13

3apganmne 18 (OCHOBBI MaTEMaTHYECKOM CTATHCTHKH).
ITo mapHBIM BEIOOPOYHBIM JAHHBIM
=  BpuCIUTH BEIOOPOUHBIN KOADGUITHEHT MapHOH KOPPEISIIIH;

- OHpeI[eJ'II/ITI) XapaKTep U CHUIIy CBA3U MCXKAY IPU3HAKAMHU,;
- OHpCI[eJ'II/ITI) JOCTOBEPHOCTH KOPPCIIAIUOHHON CBA3U,

= Haiitu pyHKIIUN THHEHHON perpeccnn~Y =Ax+Bmu )~( =Cy+D;

= TlocTpouTh KOPPEISIMOHHOE TI0JIE ¥ TPAQHUKH PErPECCHOHHBIX JIMHHH.
X 5,6 58 6,0 6,5 7,0 7,2 7,6 8,0
Y 10 9,8 9,6 9,0 8,5 8,8 8,3 8,0

Kputepuu ouenku:

Ouenka «omauuHoy» BHICTABISIETCS] 00YJArOIIEMYCsl, €CITH BBITOJHEHBI BCE 3a/I1aHUs B paboTe, MPaBUIBHO
Y TOYHO ITOKAa3aH XOJ PEIICHUs M BBIUMCIICHUN, paboTa akKypaTHO OOpMIICHA COTJIaCHO TPeOOBaHHUIM O(opMIIe-
HUA ITMCBbMCHHBIX pa60T, CACJIaHbI O6OCHOB3HHLIC BbIBOJIbI, JaHa IpaBUJIbHAA W IIOJHAsA MHTCPIpETald BHIBOAOB,
o0yJaronuiicss apryMeHTHPOBAHO 0OOCHOBBIBAET CBOKO TOUKY 3PEHHUs, 0000IIaeT MaTeprall, YBEPEHHO U TIPaBHIIb-
HO OTBEYAET Ha BOIIPOCHI MPEMOIABATENS B XO/I€ 3aIIUTHI paOOTHI.

Ouyenka «xopouto» BBHICTABISICTCS O0Y4aIONIEMYCs, €CIIU BBINOJIHEHO He MeHee 70% 3amaHus, MMOKa3aH
HpaBHJII:HbIﬁ X0 pCUICHUA U BbI‘IHCHCHHﬁ, HNMCIOTCA HE3HAYUTECIIbHBIC ITOTPCITHOCTU B O(i)OpMHeHI/II/I pa6OTI)I, JaHa
MPaBUJIbHAS, HO HETIOJTHASI HHTEPIPETANNS BbIBOJOB. BO BpeMs 3anuThl paboThl 00yJarOIUIACs TaeT MPaBUIIbHBIE,
HO HCIIOJHBIC OTBETHI Ha BOMPOCHI IIPETIOAaBaTeid, UCHBITBIBACT 3aTPYAHCHUA B UHTCPIIPETAlNU ITOJIYYCHHBIX BbI-
BOJIOB, 0000IIaI0IINE BHIBOIBI 00YYAOIETOCS HEJOCTATOYHO YE€TKO BHIPAyKEHBI.

Ouenka «y0061enmeopumenbHe» BHICTABICTCS 00YYAIONMEMYCs, €CIH BBIMTOJHEHO HE MEHEe TMOJIOBHHBI
BCEX 3aJIaHHM, MOJIXOJ] K PEUICHUIO MPaBHJBHBIA, HO €CTh OIIMOKH, MMEIOTCS 3HAYUTEIBbHBIC MOTPEIIHOCTH B
oopmirenun paboThl, JaHa HETOJIHAS MHTEPIIPETAIHS BEIBOAOB, BO BpeMs 3alIUThI paboThl 0OyUaromIuiics He Bce-
IJ1a IaeT MPaBUIIbHBIC OTBETHI, HE CITOCOOSH MPABUIIBHO U TOYHO 00OCHOBATH MOJIyYCHHBIC BBIBOJIBL.

Ouenka «Heyo061emeopuUmesIbHO» BHICTABIACTCS OOY4YaIONIEMYCs, €CIIM BBIIIOJTHEHO MEHEE IOJIOBUHEI
BCEX 3aJlaHHi, PEIICHUE COJEPKUT IpyOble omnbKu, padoTa oQopMIIeHa HEAKKYPATHO, C HApyIIeHUEeM TpeOoBa-
HUI opopMIIeHUS] MUCHBMEHHBIX paboT, HEMpPaBUIIbEHOE 0OOCHOBAHKE BBIBOJIOB JIMOO OTCYTCTBHE BBIBOJIOB, BO Bpe-
M1 3alUThl PA0OTHI OOYYAIOIIMICS HE CIOCOOCH MPOKOMMEHTHPOBAThL X0 PEIICHUS 33]auH, JaeT HENpPaBUIIbHbIC
OTBETHI, HE CIOCOOEH cHOPMHUPOBATEL BHIBOJIBI IO padoTe.

3.5. [IpuMepHBIe CUTYallHOHHBIE 3214 H, ![cpnTeppm OIIEHKH

3aganue 1. [Ipu moaroToBKE K 2K3aMEHY CTYACHT 3a t THel n3ydaeT —10 4acTh Kypca, a 3a0bIBaeT ﬂf}o
t+0,5 49

gacTb. CKOJIBKO AHEH HY>KHO 3aTpaTuTh Ha MOJArOTOBKY, YTOOBI OblIa M3y4eHa MakcuMalibHas yacTb kypea? (YK-1,
VK-2, OIIK-2, TTK-11)

3ananue 2.C MOMeHTa Havasa JiedeHus (BIMBAaHUSA TJIFOKO3bI B KDOBEHOCHYIO CHCTEMY )KOJIMYECTBO TIFOKO3bI B

kpoer M(t) (B mr) m3mensercs o 3akony: M(t) =100 + 50e /2 (spems t Bepakero B amsix). Haiftu cko-

POCTh U3MEHEHUS KOJIMYECTBA IIIOKO3bI B KPOBHU. BBIACHUTH, KOTa OHO OyIeT MUHMUMAaIbHBIM U MaKCUMaJIbHbIM,
CeNaTh MPOTHO3 O KOJMYECTBE TIFOKO3bI B OpraHu3Me B OTHaJICHHOM OymyieM (0e3 MOBTOPeHHs Kypca JICUCHHs )
U TIOCTPOUTH 'padp ik 3aBUCUMOCTH KOJIMYECTBA TITFOK03bI B opranusme ot Bpemenu. (YK-1, YK-2, OITK-2, TTK-11)
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3amanue 3. Vickomas BenmnunHa Z MOXKET OBITh BEMMCIIEHA 110 popmyne Z = 4 X ? A Y :Tae Xu Y - BemuuuHbI,
KOTOPBIC ONE/ICIAIOTCS MPAMBIM H3MEpeHHeM: X = X £ AX = (5,0£02);y=y FAy = (0,36 + 0,10).
Haiity 3HaueHre UCKOMOMW BEITMYWHBI C YUETOM MOTPEIIHOCTH: Z =7 + AZ . BRIYHUCTUTE OTHOCUTEIBHYIO M0-

0

IPEIIHOCTH KOCBEHHOTO M3MepeHust. (J{J1s pelieHus CToIb30BaTh MOHSTHE YACTHBIX IPOU3BOIHBIX M MOJHOTO
W+y—z=1
muddepenrmana). 88X + 3y — 6z =2 (VK-1, YK-2, OIIK-2, [TK-11)
4x+y—-32=3

3anmanue 4. J{ns onpenenenus kodhGUneHTOB B KBaApaTHIecKor (GyHKIMH, KOTOPAs OMHICHIBAET N3y9IaeMbIii
MPOLIECC, HEOOXOAUMO PEIIUTh CUCTEMY JTMHEHHBIX YpaBHeHM. HaliTh peleHne CuCTeMbl TpeX JIMHEHHBIX YpaB-

Fx—y—z:4
HEHHMIT ¢ TpeMst HeM3BECTHBIMU MeTooM Kpamepa u merogom Daycca: 1){3X + 4y — 22 =1; 2)
3X—-2y+4z=1
ﬁx+y—z=1
8x+3y—-6z=2  (YK-1,VK-2, OIIK-2, [IK-11)
4x+y—-32=3

3aganue 5. AHanu3upys 3a00J€BaeMOCTb 0 OTACIbHBIM palioHaM, clienualbHasi KOMHCCHs yCTaHABJIUBala ypo-
BEHb 3a00JI€BAEMOCTH HACEJICHHS OCTPHIMU KHIIEYHBIMH HMHGpeKIusaMu (Ha 10 ThIc. HaceleHHs) U COCTOSHHS
HIaXTHBIX KOJOMAIEB (10 KOMIUIEKCHO# OLICHKE) B HEKOTOPBIX HaceleHHbIX myHKTaX. YK-1, YK-2, OIIK-2, I1K-11)

VY nenpHbIi
Hacenennsrit 3aboeBaeMoCTh BEC IIaXTHBIX KOJIO/IIEB B He-
MyHKT (ma 10 TBIC. HAacETICHHS) YIOBJIETBOPUTEIHHOM COCTOSI-
HUN

1 49,8 23

2 57,7 27

3 59,4 34

4 60,2 29

5 63,6 38

3aganue 6. C MOMOIIBIO0 METO/1a HAMMEHBIIINX KBaJApaToB HAWANTE ypaBHEHNE JTMHEHHON 3aBUCIMOCTH YPOBHS
3a00J1€BaEMOCTH OT Y/EIBEHOTO Beca KOJIOJIEB B HEYJOBJICTBOPUTEIEHOM COCTOSIHUH. CIIPOTHO3UPYITE ypOBEHb
3a00JIEBAEMOCTH B CITydae, €CJId B HEYIOBICTBOPUTEIILHOM cOCTOsIHUM OyzaeT 40% konoues. Kakoii gomnomHu-
TEJBHBIN MPOLICHT KOJIOAIEB HY>KHO IIPUBECTH B MOPSIOK, YTOOBI CHU3UTh CPETHII YPOBEHB 3200JIEBAEMOCTH Ha
10 ciyuaes (uHa 10 toic. Hacenenus). (YK-1, YK-2, OIIK-2, ITK-11)

Kpurtepun onenku:

- «3aYTeHO0» - 00YJArOMUNCS PeIni 3a7ja9y B COOTBETCTBUU C aJTOPUTMOM, J1aJl TIOJHBIE U TOYHBIE OTBE-
ThI Ha BCE BOIIPOCHI 33JauH, MPEJCTaBUII KOMIUIEKCHYIO OLIEHKY IPE/UIOKEHHON CUTYalluH, CAENanl BBIBOJIBI, TIPU-
BeJI JOTOJIHUTENbHBIE apTYMEHTHI, TIPOIEMOHCTPUPOBAI 3HAHUE TEOPETHIECKOTO MaTepraia C y4eTOM MEXINCITU-
TUTMHAPHBIX CBSI3€H, HOPMAaTHBHO-TIPABOBBIX aKTOB; MPEIOKIII alIbTEPHATUBHBIE BAPUAHTHI PEIICHHS TPOOIEMBI;

- «He 3a4YTeHO0» - 00yJaroIIUiica HE CMOT JIOTHYHO c(OPMYJIMPOBATh OTBETHI HAa BOMPOCHI 3a[1a4H, CIIENIATh
BBIBOJIbI, TIPUBECTH JOMOTHUTEIHHBIE TPUMEPHI HA OCHOBE MPUHITUIA MEXKIIPEIMETHBIX CBSA3EH, MTPOIEMOHCTPUPO-
BaJl HEBEPHYIO OLIEHKY CUTYal1H.

3.6. IpumepHble 3aganns 1s Hanucanusi (U 3amUThl) pedpeparon, kputepuu ouenkn (YK-1, YK-2,
OIIK-2, [IK-11)
IlepeyeHb NpUMeEPHBIX TeM pedepaToB 110 AUCHUILVIMHE:
v’ Hcnosb30BaHIe MATPHYHOTO METO/IA HPH PEIIEHUH 327124 Ha ONTHMH3AIIHIO
v’ Pemenue CJIY B cirydae, Kor/jja KOMMYECTBO YPAaBHEHHIA M KOJMUECTBO HEM3BECTHBIX HE COBIAIAIOT
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Jlunuwm 2 nopsiaka

[ToBepxHOCTH 2 MOpsAKA

[IpaBunbHBIE MHOTOIpaHHUKHU

I'eomeTpudeckuii CMBICH IEPBOM U BTOPOM ITPOU3BOAHOM.
I'eomeTpuyeckuii cMmbici nuddepeHimana.

@U3NYECKHI CMBICH NTEPBOM K BTOPOU MMPOU3BOIHON

3ama4yn Ha SKCTPEMYM B JIOTUCTHKE.

[Ipumenenne noaHoro auddepeHnrana st MPHOIKEHHBIX BEIIUCICHIIH.
3amaun Ha yCIOBHBII SKCTPEMYM B JIOTHCTHKE.

Hcnons3zoBanue momHoro auddepeHuana s BRIYACICHUS aOCOMIOTHON W OTHOCHUTENBHOM IT0-
CPELIHOCTH KOCBEHHOTO U3MEPEHUSI.

YacTHbIE 3aKOHBI paCTIPEACIICHUS CITyYaiHbIX BETUYUH

Kpurepuii [Tupcona

Kpurepuit xu-kBagpar

Hemapamerpuueckue Kputepuu

AN N N N NN 0 N N NN

TpedoBanus k cTpykType u opopmiieHuIo pedepara

1. Pedepar BoimonnsieTcs B nedatHoM Buze (mpudt Times New Roman (pasmep 12 wiu 14) unu Ariel
(pasmep 10 nnn 12)

2. Pedepar 00s13aTeNBHO COAEPKUT BBECHHE, OCHOBHYIO YacTh, CTUCOK HCTOYHHKOB H COACPIKaHHE.
Coneprkanne opopMIIIeTCsi aBTOMATHUECKH.

3. B OCHOBHOIf YacTH U3JIOKEHNE TEOPETUICCKHUX MOJIOKEHHUH 0053aTEIEHO COPOBOXKIACTCS pacyeT-
HBIMU IIPUMEPAMHU.

Kputepuu ouenku:

Ouenka «omauuno» — padoTa MOTHOCTHIO COOTBETCTBYET BCEM TPEOOBAHUSIM, MPENBIBISIEMBIM K COJIEP-
xaHuto 1 ohopmiteHuro pedepara. [I0THOCTBIO paCKPhITA CYIIHOCTh MOCTABICHHOW MPOOIEMBI, COEPIKAHNE TOY-
HO COOTBETCTBYET TeMe pedepara. Pabora HamucaHa rpaMOTHO, JIOTUYHO, UCTIONIb30BaHA COBPEMEHHAs TEPMUHO-
sorusi. OOy4arouiics BIaaeeT HaBbIKaMu (h)OPMUPOBAHUSI CUCTEMHOTO TI0JX0/1a K aHAIN3y MH()OPMAIIUU, UCTIONb-
3yeT TOJYyYCHHBIC 3HAHHS MPU MHTEPIPETANMU TCOPETUUECKUX M MPAKTHUECKUX ACMEKTOB, CIIOCOOCH TPaMOTHO
PEeNaKTUPOBATh TEKCThI MPOGECCHOHATIBHOTO COJIepKaHus. B paboTe MPUCYTCTBYIOT aBTOPCKAsI MO3UIIHS, CAMOCTO-
SITEJIBHOCTD CYKJICHUH.

Ouenka «xopouwto» — paboTa B IEIIOM COOTBETCTBYET TPEOOBAHUSIM, MPEIBIBISEMbBIM K COJEPKAHUIO H
odopmiienuto pedepara. PackpbiTa CyIHOCTh TOCTABICHHOM MPOOJIEMBI, COJCPXKAHUE COOTBETCTBYET TeMe pede-
para. PaboTa HamucaHa rpaMOTHO, JIMTEPATYPHBIM SI3bIKOM, UCTIOJIb30BaHA COBPEMEHHAs TepMUHONIOrUs. Jomyie-
Hbl HCTOYHOCTHU IIPpHU aHAJIU3C I/IH(bOpMaIII/H/I, Ipr UCTIOJIB30BaHWUU ITOJTYYCHHBIX 3HAHUH JJI UHTEPIIPETALIUN TCOPE-
TUYECKUX U MPAKTHYCCKHUX ACTIEKTOB, UMEIOTCS HEKPUTUYHBIC 3aMe4aHusi K 0()OPMIICHHIO OCHOBHBIX pa3ZIeioB pa-
00ThI. B paboTe 00HApYKUBACTCSA CAMOCTOSATEIILHOCTh CYXKIACHU.

Ouenka «yoosnemeopumenvho» — pabota HE MOJHOCTHIO COOTBETCTBYET TPEOOBAHHSAM, MPEIbSIBISECMbBIM
K cojiepkaHuio u opopmieHnIo pedepara. HacTUUHO pacKkphiTa CYIIHOCTH MMOCTABICHHON MPOOJIEeMBbI, CO/IepKaHue
HE TIOJIHOCTHIO COOTBETCTBYET TeMe pedepata. JIomyIieHbl OMMOKH B CTUIIMCTHKE M3IIOKEHUS MaTepHraia, Mpy Uc-
MOJIb30BAHUHM COBPEMEHHOM TepMmuHOIorku. O0ydJaronuiicss ¢nabo BiaJeeT HaBbIKAMH aHANW3a uHpopmaiuu. B
pabote He cjienaHbl BHIBOBI (3aKII0UEHIE), He OOHAPYKUBAETCS CAMOCTOATENILHOCTD CY>KACHUH.

Ouyenka «Hey0061emeopumebHo» — padoTa He COOTBETCTBYET TPEOOBAHUAM, MPEABSIBIAEMBIM K COJEP-
*aHuo U odopmieHuto pedepara. JomymieHbl CYIECTBEHHbIC OMHOKA B CTHIUCTUKE H3JIOKEHUS Marepuana.
OOyuaromuiicst He BlaJiceT HAaBBIKAMHU aHaJi3a HHPOPMAIIMH, a TAK)KEe TEPMUHOJIOTHUEH W MMOHATUIHBIM aIllapaToM
npobGuiemsl. Tema pedepata He pacKkpbiTa, 0OHAPYKUBAETCS CYIIECTBEHHOE HETIOHUMAaHHE TTPOOIIEMBI.

4, MeToanyeckue MaTepuaJibl, ONpeAessiiolye Npoueaypbl OLleHUBAHUS 3HAHUI, yMeHMI,
HABBIKOB ¥ (WJIH) ONBITA MPO(ecCHOHATbHOM 1eATeJILHOCTH, XapaKTePU3YIOIINX 3TaNbl (JOPMUPOBAHMS
KOMIIEeTeHIU I

4.1, MeToanka npoBeeHus1 yCTHOTO codeceT0BAHMS

Heaso npoueaypsl IPOMEXYTOYHOH aTTECTallMK MO JAUCIMIUIMHE, TPOBOAUMON B (popMe ycTHOTO cobe-
CE/IOBaHUs, ABISETCS OIEHKa YPOBHS YCBOEHHS OOYYAIOUIMMHCS 3HAHWH, MPHOOPETEHHs YMEHWH, HABBHIKOB H
c(OPMHUPOBAHHOCTH KOMIIETEHIMI B pe3yJbTaTe U3y4eHUs YUeOHOH JUCLUIITUHEI.

JlokanbHbIe HOpMATHBHBIE AKTHI, PerJIaMeHTHPYIONINE MPOBeieHNe MPOLeAypbI:
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[IpoBenenne MpoMeXyTOYHOH aTTECTAMK OOYYAIOIINXCs periiaMeHTupyercst [lopsiikoM nmpoBeaeHus Te-
KYILIEro KOHTPOJISl YCIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu 00yYaroUIuXcsl, BBEACHHBIM B JCHCTBHE MPHUKAa-
30Mm oT 08.02.2018 Ne 61-O/I.

Cy0beKTbl, Ha KOTOPbIE HAMPABJIEHA MPoLeAypa:

[Ipouenypa oleHHBaHUs AOJKHA OXBATHIBATH BCEX O0YYAIOLIMXCS, OCBAUBAIOIINX TUCHUIUIMHY (MOIYJb).
B cnyqae, ecnin oOyuaromuiics He IPOXOANT NpoLeAypy 0e3 yBaKUTENIbHBIX PUYUH, TO OH CYUTACTCS UMEIOIIUM
aKaJEMHUUECKYIO 3aJ0JDKEHHOCTb.

Ilepnoa npoBeneHust mpoueaypbl:

[Mpouenypa oueHUBaHKSI TPOBOAUTCS MO OKOHYAHWU M3YYEHHs JUCHUIUIMHBI (MOIYJSI) B COOTBETCTBHHU C
pacnucanreM y4eOHbBIX 3aHATHH (eciu MPOMEKYTOUYHAsl aTTecTanus IpOBOAMUTCS B popme 3aueTra) I1M00 B COOTBET-
CTBHH C IIPUKA30M O MPOBEICHUH IPOMEXKYTOUHON aTTecTaluy (eciau MPOMEXYTOUYHAsl aTTeCcTalsl IPOBOJUTCS B
¢dopme ax3ameHa). JlekaHaroMm ¢axyiabTeTa, OTAEIOM MOATOTOBKM KaJpOB BhICHICH KBATU(HUKALHUKA MOXKET OBITH
COCTaBJIeH MHAWBUAYAIBHBIN rpad)uK MPOXOXKAEHHUS MPOMEKYTOUYHON aTTecTalMy AJsl 0O0ydaroierocs: mpyu Halu-
YU OIIPEIEIICHHBIX O0CTOSTENbCTB.

TpeGoBaHusi kK NOMeIEHUSIM H MaTepHATbHO-TEeXHMYECKHM CpPeACTBaM /UIsl IPOBeAeHUsl Npouey-
phbI:

TpeboBaHus K ayIUTOPHUU I TPOBEICHUS MPOLEAYPHl U HEOOXOAUMOCTh MMPUMEHEHHUS CIICIUAIN3NPO-

BaHHBIX MaTE€PUAIbHO-TEXHUYIECKUX CPEICTB ONPEICIIIIOTCS PEToJaBaTesIeM.
TpeGoBaHus Kk KaApoBOMY 00ecleYeHHUIO IPOBEACHHS MPOLEeyPhbI:

[Ipouenypy npoBoAXT NPENOAABATEIb, BEAYIINH TUCUUIUIMHY (MOAYJIb), KaK IPaBUIIO, IPOBOISLINH 3aHs-
THSI ICKLIMOHHOTO THIIA.

TpedoBaHus K 6aHKY OLEHOYHBIX CPEJACTB:

Jo Havyana mpoBeneHus IpOoLEAypbl MperoaBaTeineM MOoAroTaBIuBaeTCs He0OOXOAUMBINA OaHK OIIEHOYHBIX
MaTEepHAaJIOB ISl OLEHKH 3HAaHWH, YMEHHH, HABBIKOB. BaHK OLIEHOUHBIX MaTepHalIoOB BKIIIOYAET BONPOCHL, KaK Mpa-
BWJIO, OTKPBITOTO THUIIA, IEPEUCHb TE€M, BEIHOCUMBIX Ha OIPOC, TUIIOBbIC 3aAaHus. M3 OaHKa OLEHOYHBIX MaTrepua-
70B (popMUpYIOTCSl TIeUaTHbIC OJaHKW WHAWBUAYaIbHBIX 3afdanuil (Omnetsl). KomudecTBo BompocoB, ux Buj (OT-
KPBITBIE WJIM 3aKPBIThIE) B OJJaHKE HHAMBUAYAIBHOIO 3aJaHHs ONIPEeIsieTCs IPENoAaBaTeNieM CaMOCTOSTENBHO.

Onucanue npoBeleHUs! NPoOLeLypbI:

Kaxnomy oOydaromemycsi, IPUHUMAIOIIEMY y4acTHe B MPOLEAype, IpenoaBaresieM BblaacTcsl OJIaHK WH-
AVUBUAYAJIBHOI'O 3alaHuA. ITocne IMOJIy4CHUA 6J'IaHKa WHAWBUAYAJIBHOI'O 3alaHrd U IIOATOTOBKH OTBECTOB o6yqa}0-
LIMICS TOJDKEH B MEpY MMEIOIINXCS 3HAHWH, YMEHUH, HABBIKOB, C()OPMHUPOBAHHOCTH KOMIIETCHILIUHN JaTh yCTHBIE
pa3BepHYTHIC OTBETHI HA MIOCTABJICHHbBIE B 33JaHUH BOIIPOCHI U 33JaHUS B YCTAHOBJIECHHOE MIPEOJaBaTeIeM BpeMsl.
[IpomomkuTeIbHOCTS TPOBEACHUS TPOLIETYPBI ONpeeIisieTCs MPENoAaBaTeIeM CaMOCTOATEIBHO, UCXOIS U3 CII0XK-
HOCTH WHJMBUIYaIIbHBIX 3aJJaHUH, KOJIMYECTBa BOMPOCOB, 00BbEMa OILEHHBAEMOTrO Y4eOHOro marepuana, oouien
TPYAOEMKOCTH U3y4aeMOM JUCIUILTHHEI (MOJYJIS) U APYTHX (PaKTOPOB.

CobecenoBanne MOXET MPOBOJUTHCS 10 BOIIpocaM OWiieTa ¥ (WiIH) Mo TUMOBEIM(BIM) 3aiade(am). Pesynb-
TaT co0eceJOBaHUS ONpPeIeseTC:

Ha 3a4eTe OLIEHKaMH «3a4TEHOY, «HE 3aUTCHOY;

Ha 3K3aMEeHE OLIEHKaMU «OTIMYHO», «XOPOIIO», «yIOBIETBOPUTEIHHO» U «HEYIOBIETBOPUTEIIEHOY.

Pe3yabTaThl npoueypsbl:

Pe3ynbTaTel poBeACHNS NPOLIEAYPHI B 00sI3aTEIFHOM TOPSIIKE MPOCTABIISIOTCS MPENojaBaTesieM B 3a4eT-
HbIE KHIO)KKH 00yJaroImuxcst 1 3a4€THbIe/3K3aMEHAIMOHHBIE BEIOMOCTH 1 PEACTABIIAIOTCS B A€KaHAT (pakyybTeTa,
3a KOTOPBIM 3aKperuieHa oOpa3oBaTenbHas MporpaMma, JInoo B OT/IeN IOATOTOBKH KaAPOB BBICIIEH KBATU(pHUKALINH.

Ilo pe3ynpTaTam npoBeneHHs MPOLEyphl OIICHUBAHUS MIPETIOIaBaTeNeM JeNIaeTCs BBIBOJ O pe3ysibTaTax
HpOMe)KYTO‘IHOﬁ aTTecTalivu 110 JUCIHHUIIIINHE.

4.2. MeToauka NpoBeieHUs TECTHPOBAHUS

Leasio 3Tana NpoMeXyTOUYHOU aTTeCTallMK 10 AUCUUILIMHE, IPOBOJUMON B (popMe TecTUpOBaHuUs, SBISI-
eTCsl OIIEHKA YPOBHSI YCBOCHHUsI OOYYAIONIMMUCS 3HAHWH, TPUOOPETEHHsT YMEHH, HABBIKOB U CHOPMHUPOBAHHOCTH
KOMIIETEHIIMH B pe3ysbTaTe n3y4eHns: y4eOHON TMCIMIUIMHBI (YaCTU AUCIMILIMHBI).

JlokanbHble HOpMATHBHBIE AKThI, PerJiaMeHTHPYIONINe MPoBe/ieHHe MPoueaypbl:

[IpoBeeHne MPOMEKYTOUHON aTTECTAMU O0yJaroNMXcs perinaMmeHTupyercst [lopsiikoMm npoBejeHuUs Te-
KYILIEro KOHTPOJISl YCIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu 00y4aroUIuXcsl, BBEACHHBIM B JICHCTBHE NPHUKAa-
30M ot 08.02.2018 Ne 61-O/1.

Cy0BbeKTbI, Ha KOTOPBIX HANPABJIEHA MPOLeaypa:

[pouenypa olleHUBaHHS JODKHA OXBATHIBATH BCEX O0YYAIOIIMXCS, OCBAMBAIONINX JUCIMILIMHY. B ciydae,
ecny o0yyaroIuiics He IPOXOauiI MpoLenypy 0e3 YBaKUTENbHBIX PUYMH, TO OH CUUTAETCS UMEIOIIUM aKaJIeMH-
YECKYIO 3a/10JKEHHOCTb.

Ilepnoa npoBeaeHust npoueaypbl:
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[Iponenypa oneHUBaHUS IPOBOAUTCS [0 OKOHYAHUM M3YUYEHUS AUCLUIUIMHBI (MOAYJIs) Ha IOCIEAHEM 3a-
HATHU. B ciyuae mpoBeneHHs TECTUPOBAaHUS HAa KOMIIBIOTEPaX BPEMsS M MECTO NMPOBEACHUS TECTUPOBAHHMS MPETIO-
naBateny Kageapsl CorjacyroT ¢ HHPpOPMAMOHHO-BHIUNCIUTENBHBIM IEHTPOM U TOBOAST A0 CBeleHHs oOydaro-
LIUXCS.

TpeGoBanusi K NOMemIeHNAM H MATEPHATLHO-TEXHHYECKHM CPeJACTBAM /ISl IPOBEAeHHUs] MPOoLeTy-
pbI:

TpeboBaHus K ayIUTOPHU I TPOBEICHUS MPOLEAYPHl U HEOOXOAUMOCTh MPUMEHEHHUS CIIEIUAIN3UPO-

BaHHBIX MaTEePUAIBHO-TEXHMYECKUX CPENICTB OMPEACSIOTCS MpernoaaBaTesieM.
TpedoBanus K KaIpPOBOMY 00ecrniedeHUIO POoBeIeHN MPOoLeTyPhI:

[pouenypy mpoBOANT MpemnogaBaTesb, BEAYIIUNA TUCHUILIHY (MOIYIb).

TpeOoBaHus kK 0aHKY OLIEHOYHBIX CPEJACTB:

Jo Hauana mpoBeaeHUs MPOLEAYpHl NMPeNnojaBaTeieM HOATrOTABIMBACTCA HEOOXOAMMBIH OaHK TECTOBBIX
3aganuii. [IpenogaBarenu kadeapsl pazpadaTeiBaloOT 3aJaHUs U TECTOBOTO 3Tana 3auéTa, YTBEPKIAIOT UX Ha 3a-
cenaHnM Kadeapsl ¥ NepelatoT B WHPOPMALUOHHO-BBIYUCIUTENLHBIA HEHTP B AJIEKTPOHHOM BHUJI€ BMECTE C KOIIH-
eil peueHzuu. MUHMMaJIBHOE KOJIMYECTBO TECTOB, COCTaBIIAIOLIMX (POHA TECTOBBIX 3aIaHUIl, PACCUUTHIBAIOT IO
(dbopmyIe: TpyI0eMKOCTh TUCIMIUIMHBI B 3.€. YMHOXHTB Ha 50.

TecThl BKITIOYAIOT B ce0s1 3a]JaHus 3-X YPOBHEH:

- T3 1 ypoBHs (BEIOpaTh BCe MIPAaBUIbHBIE OTBETHI)

- T3 2 ypoBHS (COOTBETCTBHUE, IOCIEIOBATETLHOCTD)

- T3 3 ypoBHS (cuTyalioHHast 3aja4a)

CooTHolIeHNe 3aJaHNTi Pa3HBIX YPOBHeii U PHUCYKIaeMble 0AILIbI

Buja npomeKyTo4HO aTTeCTALMA
IK3aMeH 3a4er
KomnuectBo T3 1 ypoBHs (BEIOpaTh Bce MPaBUIILHBIE OTBETHI) 30 18
Ko:-Bo 6amioB 3a mpaBUIHHBIN OTBET 1 2
Bcero 6annos 30 36
Komnuecto T3 2 ypoBHS (COOTBETCTBHE, TOCIEIOBATEILHOCTD) 15 8
Koun-Bo 6asnioB 3a mpaBUIIbHBIN OTBET 2 4
Bcero 6anmos 30 32
Kommuecto T3 3 ypoBHS (cuTyalnimoHHas 3a1a4a) 5 4
Ko:-Bo 6amioB 3a mpaBUIIBHBIN OTBET 8 8
Bcero 6amuios 40 32
Bcero TecTtoBbIx 3a1aHuit 50 30
Hroro Gammos 100 100
MUWUH. KOMH4YecTBO OaIOB JUIS aTTeCTAlluH 70 70

OnucaHue MpoBeAeHUsI MPOLEAYPbI:

TectupoBaHue ABNISIETCS 00S3aTEILHBIM 3TANOM 3a4éTa HE3aBHCHUMO OT PE3YJIbTATOB TEKYIIEro KOHTPOJIS
ycreBaeMocTH. TecTUpoBaHHE MOXKET ITPOBOJAUTHCS Ha KOMITBIOTEPE MIIH HAa OYMa)KHOM HOCHTEJIE.

TectupoBanue Ha OyMa)KHOM HOCUTEJIE:

KaxxnoMy oOyuaroreMycsi, IpUHUMAIOIIEMY yJacTHe B MPOLCAYpe, IpernojaBaTelieM BbIIaeTcs OJIaHK MH-
JTUBUIyaJIbHOTO 3aaaHus. [lociie nonyyeHus OJlaHKa WHAMBHIYAJIbHOTO 33JaHUs 00YyYarOIIUICS TOJIKSH BBIOpaATh
MPaBUIILHBIC OTBETHI HA TECTOBBIC 3aJ]aHMsI B YCTAHOBIICHHOE TIPETIOIaBaTEIeM BPEMs.

OO0yuatomeMycst pejyraraeTcst BRITOTHUTH 30 TECTOBBIX 3aMaHuil Ha 3adeTe Wik 50 TECTOBBIX 3aJaHUl Ha
9K3aMeHe Pa3HOTO YPOBHS CIOXHOCTH. BpeMsi, 0TBOJIMMOE Ha TECTHPOBAHUE, COCTABIISIET HE OoJiee OJTHOTO aKajie-
MHYECKOTO Yaca.

TecTrpoBaHKe Ha KOMITBIOTEPAX:

Jns mpoBeneHus TecTUpOBaHMS HCIoNb3yeTcs mporpamma INDIGO. OOyugaromeMycst mperaraeTcsi BbI-
nmosHUTh 30 TeCTOBBIX 3a7aHuil Ha 3adere Wi 50 TECTOBBIX 3a/IaHW Ha SK3aMEHE PAa3HOTO YPOBHS CIIOKHOCTH Ha
3auete. Bpems, oTBoMMOE Ha TeCTUPOBaHKE, COCTABIISIET He O0Jiee OJJHOrO aKaJeMHUYECKOTO Yaca.

Pe3ysabTaThl Npoueayphbl:

Pe3ynbrarsl TECTUPOBaHMS HAa KOMIIBIOTEPE MM OYMa)KHOM HOCHTEJNIE MMEIOT Ka4eCTBEHHYIO OICHKY «3a-
YTEHO» — «HE 3a4TeHo». OUEHKH «3a4TeHOY» 10 Pe3yJbTaTaM TECTHPOBAHHS SIBJISIFOTCS OCHOBaHHEM JIJIS JIOMTyCKa
oOyuaroruxcs kK codecenoBanuro. [Ipu morydeHun OIEHKU «HE 3a4TEHO» 32 TECTUPOBAHUE 00YJAIOIIUICS K coOe-
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CEI0BAaHUIO HE JAOIMyCKAETCS U M0 pe3ybTaTaM IPOMEKYTOYHOHN aTTECTAIUH 110 TUCIUILTHHE (MOJIYIT0) BBICTABIIS-
€TCsl OLICHKA «HE 3aU4TEHO» WU «HEYJOBIECTBOPUTEIBHOY.

Pesynbrarel npoBeeHUs NPOLEAYpPHl B 0053aTEIFHOM MOPSIKE MPOCTABISIOTCS MPENoAaBaTeNieM B 3a4ET-
HBIE BEJTOMOCTH B COOTBETCTBYIOIIYIO Tpady.

4.3. MeToaHKa NPoOBeAeHUs] KOHTPOJILHOH padoThl

Iesblo npoueaypsl TEKyILIEH aTTecTalMy [0 JUCHMIUIMHE (MOMYJIIO), TPOBOIUMOM B (hOpME BBIIIOTHEHUS
KOHTPOJIbHOM paloThl, SBISETCS OLIEHKA YPOBHS YCBOEHHUS OOYYAIOLIMMUCS 3HAHWN, NPUOOPETEHUs] YMEHMH,
HaBBIKOB U C(HOPMHUPOBAHHOCTH KOMIIETEHIM B pe3ysibTare M3ydeHHs Y4eOHOW MUCHMIUIMHBI(YACTH TUCLUTLIHU-
HBI), OIICHKa CIIOCOOHOCTH 00YUaroIIerocs K Hay4YHO-UCCIIeA0BATEIbCKON AesTeIbHOCTH.

Jloka/jibHble HOPMaTHBHbIE aKThI, perj1aMeHTHPYIOLIHe IIPOBeieH e NIPOLeaAYPbI:

[IpoBeneHne MpoMEXyTOUHOW aTTecTallMd OOydalomuXcs periaMeHTupyercs [lonokeHHeM O TeKylieM
KOHTPOJIE yCIIEBA€MOCTH U NPOMEXKYTOUHOW aTTECTALUMU OOYHYAIOIIMXCS, BBEACHHBIM B JEHCTBUE NPHUKA30M OT
08.02.2018 Ne 61-O/1.

Cy0beKTbl, Ha KOTOPbIE HANpaBJieHa MPoLexypa:

[Iponienypa oueHUBaHUS AOJKHA OXBAThIBATh BCEX O0YYaIOLIMXCSI, OCBaWBAIOIIUX AUCUUIUIMHY, IO KOTO-
PO TIPeAyCMOTPEHO BBHITOTHEHHE KOHTPOIBHON paboThl. B cirydae, eciau oOydaronuiicss He BHIITOJIHUAI KOHTPOIb-
HYIO paboTy, TO OH CYMTACTCS UMEIOLINM aKaJEeMUUECKYIO 3aJ0JKEHHOCTb.

Ilepuon npoBeaeHust NpoLeLypbI:

KonTposibHass paboTa BBIMOIHACTCS CTYJIESHTAMH B MEKCECCHOHHBIA TEPUOJ M CHACTCS Ha MPOBEPKY JO
Hayana cIeAyoILIeH CeCCUu.

TpeGoBanusi K NOMelLIEHHUSIM U MaTepPHAJbLHO-TEXHUYECKUM CpelcTBaM [Jisl IPOBEleHUs Mpouexy-
pbI:

KontponbHas paboTa BBINOJIHAETCS CTYyIEHTaMH B MEXXCECCHOHHBIA MEPHOJ BHE ayTUTOPHBIX 3aHITHM.
[Tpn HEOOXOAMMOCTH CTYICHT MOXKET BOCIIONB30BATHCS ayJUTOPHEH I CAMOCTOSATEIBHON PaOOTHI.

TpedoBaHus K KPOBOMY 00ecnedeHHUIO MPOBeIeHHs MPOIEeayPHbI:

ITpouenypy oueHUBaHHA KOHTPOJIBHOW paOOTHI IIPOBOAUT MIPEHOAABATENb, BEAYIIUN AUCUUILIHHY.

TpedoBanus K 6aHKY OLEHOYHBIX CPEJACTB:

Jlo Hayana mpoBeAEHUS MPOLEAyphl IPEHoAaBaTesieM MMOATOTABINBACTCS HEOOXOAUMBIH OaHK OLIEHOYHBIX
MaTepuaioB IJIA OLCHKHU 3HaHI/II‘/'I, YMeHHﬁ, HaBBIKOB. baHk OLCHOYHBIX MAaTCPUAJIOB BKJIIOYACT B C€6$1 BapUaHThI
KOHTPOJIBHOH paboThl M TpeOOBaHMS K €€ BBIMOTHEHUIO u odopmiteHuto. OOydaronuiics: BBITIONHSET BapHaHT pa-
00TbI, IpeAHA3HAUYCHHBIN 1JIsI HETO B COOTBETCTBHUHU C TPeOOBaHMAMHU. B ciydae BBINOIIHEHHUS CTYAEHTOM HE CBOE-
ro BapuaHTa, padoTa He 3aCUMTHIBACTCS MU BO3BPAIIACTCS CTYACHTY VIS UCTIPABIICHHS.

Onucanue npoBeeHUs! NPOLeTyPbI:

3akoHUEHHYIO PadOTy CTYACHT cAaeT Ha Kadeapy B OyMaKHOM BH/IE.

KontponbHas padoTa NOANEKUT MIPOBEPKE M PELIEH3UPOBAHUIO.

Pe3yabTaThl npoueaypsbl:

KontponbHas paborta oneHuBaercs mo 2-x OaIbHOM IIKajie: «3auyTeHO», «He 3auTeHo». OueHka 3a KOH-
TPOJIBHYIO paOOTy YUUTHIBACTCS TPU MPOBEIACHUHN MMPOMEKYTOUHON aTTECTAIINH Ha dTare MPOBEPKHU MPAKTUICCKUX
HaBBIKOB.

4.4, MeTonuka npoBeeHus NMpueMa NPaKTHYeCKUX HABBIKOB (pPellleHns CUTYallHOHHBIX 3a1a4)
esp 3Tana NpoMEXyTOYHOM aTTeCTalluy MO AUCLHUIUIMHE, TPOBOAUMOM B GopMe mpreMa MpaKTUIECKUX
HaBBIKOB, SBJSIETCS OI[EHKA YPOBHS MPHOOPETEHUS] 00yUYaroIUMCsl YMEHUH, HABBIKOB U C(POPMUPOBAHHOCTH KOM-
NETEHIUH B pe3yJbTaTe U3y4eHHUs yIeOHON TUCHUIUTUHBI (YaCTH JUCLHUILTUHEL).

JlokajibHble HOPMATHBHbIE AKThI, perJiaMeHTHPYIOLIHe NPOBeieHHe POoLeAYPbI:

[IpoBenenme MpoMexKyTOUHOW aTTecTanuy o0ydaroIuxcsi peryiamentupyercs: [lopsinkom npoBeneHus Te-
KYILIEro KOHTPOJISl YCIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu 00yYarolIUXcsl, BBEACHHBIM B JICHCTBHE NPHUKAa-
3oM ot 08.02.2018 Ne 61-O/1.

Cy0BbeKTbl, Ha KOTOPBIE HAaNpaBJIeHa MPoLeAypa:

[Iponenypa oleHUBaHUs JA0JKHA OXBAaTHIBATh BCEX 00YYAIOIINXCS, OCBAaUBAIOLINX JUCUMILUIUHY. B ciydae,
eClIi O0YYaroIIMKUCS HEe MPOXOAMI MPOLEAYPY 0€3 YBaKUTENbHBIX MPUYHMH, TO OH CYMTACTCS UMEIOLIUM aKaJIeMH-
YECKYIO 3a10JDKEHHOCTD.

Ilepnoa npoBeaeHust npoueaypbl:

[Ipouenypa oneHNBaHUS MPOBOAMUTCS MO OKOHYAHMM U3YyUEHUS paszelia JUCIUILINHBI Ha MOCIETHEM 3aHs-
THA WJIHX MOXET OBITH COBMCIIICHA C 3a4YC€THBIM HIJIM 3K3aMCHAIlMOHHBIM CO6eCe}IOBaHI/IeM o yCMOTPECHUIO
Kagenpeol.

TpeOoBaHusl K MOMeLIEHUSIM W MATEPHATbHO-TEXHHYECKHM CPeICcTBAM JJIs NMPOBeIeHUsA MPoLeny-
pbI:
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TpeOGoBanust K ayIUTOPUH ISl TPOBEICHUS TPOLETYPHl M HEOOXOAMMOCTh MPUMEHEHUS CHEIHaTu3upo-
BaHHBIX MaTePHATBHO-TEXHUUECKUX CPEICTB ONPEACIIAIOTCS MPETOIaBATEIICM.

TpedoBaHus K KaPOBOMY o0ecredeHHI0 MPOBeIeHHs NMPoLeaypPhI:

[Ipornerypy mpoBOAXT MPENOAaBaTeNh, BEXyIIHA TUCIUTUIAHY.

TpeOoBaHus kK 0aHKY OLIEHOYHBIX CPEJCTB:

Jo Hayana mpoBeAeHUs MPOLEeNyphl IpenoAaBaTesieM MOArOTaBINBacTCSI HeOOXOAUMBIH OaHK OLIEHOYHBIX
MaTepraoB Ul OIEHKW YMEHHH W HaBBHIKOB. baHK OIIEHOYHBIX MaTepHajOB BKIFOYAET MEPEYeHb MPAKTUIECKUX
HaBBIKOB (IIPUMEPOB CUTYAIIMOHHBIX 3a/1a4), KOTOPHIe JODKEH OCBOUTH OOydaromuiicst st OyayIiei mpodeccro-
HAJIBHOU AESATEITLHOCTH.

OnucaHue NpoBeAeHUs MPOLEAYPbI:

OneHka YpOBHA OCBOSHHUS MPAKTUYECKMX yYMEHHWH M HABBIKOB MOXKET OCYIIECTBISATHCS Ha OCHOBAaHHUH
MOJIOKHUTENBHBIX PE3yJIbTaTOB TEKYIIETO KOHTPOJIS TPH YCIOBHM OOS3aTENBHOTO IOCEUICHUS! BCEX 3aHATHH
CEeMHHApPCKOTO THIIA.

Jia TIpoXOoKIeHHs 3Tara MPOBEPKH YPOBHS OCBOCHHUS NMPAKTHYECKUX HABBIKOB OOYYArOIIMKCS OJDKEH
OBIIJIETh BCEMH MPAKTUIECKIMH YMEHUSIMHU M HaBBIKAMHU, ITPETyCMOTPEHHBIMH TIPOTPAMMON JUCIIUTUTHHEI.

Pe3yabTaThl Ipoueaypst:

PesynbTarhl mpoBepKH YPOBHSI OCBOCHUSI MPAKTHYECKUX YMEHHUI U HABBIKOB IMEIOT KaYECTBEHHYIO OLICHKY
«3a4TeHO» — «HE 3auTeHo». OLEHKH «3aYTeHO» IO pe3yiabTaTaM IMPOBEPKH YPOBHS OCBOCHHS MPAKTUYECKUX
YMEHHA W HaBBIKOB SIBISAIOTCS OCHOBAaHHMEM IS JOMycka oOydaromuxcs K coOecemoBanuro. lIpm momydeHun
OIICHKH «HE 3a4TeHO» 32 OCBOCHHE IMPAKTUYECKHX YMEHHH M HABHIKOB OOydYarommics K coOeceIoBaHHUIO HE
AOIMYCKACTCA U IO pe3yJibTaTaM HpOMC)KYTO‘IHOP'I aTTeCcTalluu 110 JUCHUIIIIMHE BBICTABIACTCS OLICHKA «HEC 3a4TCHO»
W KHCYTOBJICTBOPUTCIILHO.

Pesynprarer mpoBefeHUS POIEAYPHI B 0053aTEILHOM MOPSIIKE MPOCTABIAIOTCS MPEIo1aBaTeieM B 3a9ET-
HBIE/PK3aMEHALIMOHHBIE BEJJOMOCTH B COOTBETCTBYIOIIYIO rpady.

4.5. MeToanka npoBeeHNs 3alUTHI pedpepaTa

Henasio nmpoueaypsl TeKymleld aTTecTalMyd NO AWCLHUIDIMHE, NPOBOAMMON B Qopme 3aimuThl pedepara, sSBISCTCS
OLICHKA YPOBHS YCBOCHUs OOYYarOIIMMHUCS 3HAHUH, MPUOOPETCHUS YMEHHH, HABBIKOB M C(OPMHPOBAHHOCTH KOMIICTCHIUIA B
pesynbrate W3ydeHHs Y4eOHOIl IUCLMIUTMHBI (YacTH IHUCLIMIUIMHBI), OLEHKa CIOCOOHOCTH o0ydamomerocs K Hay4dHO-
HCCIICIOBATENBCKOM ACSATEIBHOCTH.

JlokajbHbIe HOPMATHBHBIE AKThI, PerJIaMeHTHPYIOIIHE NPOBE/IeHHE MPOLeaypPbI:

[IpoBeneHNe MPOMEKYTOYHON aTTeCTAlMK OOYYAIONIIUXCs periaMeHTHpyercs 1ookeHHeM O TeKyIeM KOHTpOJe
yCIIeBaeMOCTH U MPOMEXYTOUYHOH aTTecTaliy 00yJyaroIuxcs, BBEACHHBIM B JeiicTBre npuka3zoM ot 08.02.2018 Ne 61-O/1.

Cy0beKThl, Ha KOTOpbIEe HATIPABJIeHA NMPOoLeaypa:

Hpoueﬂypa OLICHUBAHUA NOOJI’)KHA OXBAaThIBATh o6yt1a}01111/1x051, KeJIarmux yrny6neHHo OCBauBaTh JAUCHUIUIMHY, MO
KOTOpOH MPeIyCMOTPEHO BBINIOJIHEHHE pedepaToB.

Iepuox npoBeaeHus NpoueaypbI:

Hpoue):[ypa OLICHUBAHUA IIPOBOJUTCA B COOTBETCTBUU C y‘le6HbIM TIJIaHOM U paCliMCaHuEM y‘-Ie6HI>IX 3aHATHMN.

TpeOoBaHus K MOMeEIIEHUAM U MATEPHATBHO-TEXHUYECKHM CPeICTBAaM 1JIsi HPOBEIeHUs MPOLeayPhI:

TpeboBaHus K ayAUTOPHUH ISl IPOBENICHUS POLIEYPBl M HEOOXOIMMOCTb IPUMEHEHUS ClICIMaIN3UPOBAHHBIX MaTe-
PpHANBHO-TEXHMYECKUX CPEJICTB ONMPENCIIIOTCS MPETIoIaBaTeNIeM.

TpedoBaHus K KaJipoBOMY o0ecrieYeHHIO POBeIeHHs TPOLETYPhI:

[Ipouenypy npoBOAUT NpenoiaBareib, BEAYLIINN TUCIUTUIMHY.

TpeOoBanus K 0aHKY OLIEHOYHBIX CPEeJACTB:

Jo Hayana NpoBeNeHNs MPOLeIyphl IpernoaaBaTelieM HOArOTABINBACTCS HEOOXOIUMBII OaHK OILIEHOYHBIX MaTepua-
JIOB [UIsl OLICHKM 3HAHMH, YMEHHM, HABBIKOB. BaHK OILIEHOYHBIX MAaTEpUajoB BKIIOYAeT B ceds MpUMEpHBIE TeMbl pedeparos.
OOyyaromiuiicst BRIOMpaeT CaMOCTOSTENLHO TeMy pedepara.

OnucaHue NpoBeIeHNs NPOLEeAYPBI:

3aKOHUYEHHYIO PabOTy CTYAEHT c/1aeT Ha Kadenpy B OyMa>KHOM M 3JIEKTPOHHOM BHJIE.

OcHoBaHMEM JUTs JIONTyCKa K 3aluTe pedepara sBIsIOTCS:

—  BBIOOp peKoMeH1yeMoii TeMbl pedepara

— odopmiieHre pedepara B COOTBETCTBHY C TIPEABSIBISIEMBIMI TPEOOBAHUSIMU;

CryneHT 3apaHee TOTOBHT BBICTYIUICHHE Ha 5 - 7 MUHYT, BBIOMpas OCHOBHBIE MOMEHTHI B pedepare. B BeIcTymeHnn
CJICAYET OTpPasuTb MOTHBBI BI)I60pa TEMbI, OCHOBHOC COICPKAHUE, BBIBOJIbI U HUX 000CHOBaHHE. HO}IFOTOBI/ITB MyJ'lBTPIMe}IPIﬁ-
HYIO TIPE3EHTAIINIO0, TOMOTAIOUIYIO PACKPHITH OCHOBHBIE ITOJIOXKEHHS PabOTEHI.

3ammrta pedeparta MpoOBOANTCS Ha 3aHATHH, COOTBETCTBYIOIIEM TeMe pedeparta.

Pe3ysbTaTsl npoueaypsbi:

Pedepar onenunBaercs mo 4-x OaIbHON LIKANE: OTIMYHOY», «XOPOIIOY», «YIOBJIECTBOPUTEIHHOY», KHEYIOBIETBOPH-
TCJIBHO». OHeHKa YUYHUTBIBACTCA ITPU CAaUY€ MPAKTUICCKUX HABBIKOB CTYJICHTA HA HpOMe)I(yTO‘IHOﬁ aTTeCTaluu.
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