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1 IEJb Y 3AJAYH OCBOEHUSI YYEFHOU JUCIHUILIVHBI

[{enbr00CBOCHUATUCIIMIUINHBI «MateMaTtuka» sBisieTcst (hopMupoBaHue y 00yda-
IONITNXCSI KOMITJIEKCA KOMIIETSHIIN, COOTBETCTBYIOIINX WX HAMPABJICHHUIO TIOJITOTOBKH,
U HEOOXOIUMBIX I 3P HEKTUBHOTO pelICHHs Oy IyIuX MpodeccuoHaIbHbIX 3a1a4.

JIJis TOCTHKESHHSI IOCTABJICHHOM 1IeTTH PEIIaroTCsl CISAYIONUE 3a1a4u:

— M3yYEHUE OCHOBHBIX MOHSATUN MAaTEeMaTHUKH, HEOOXOTUMBIX JJISl PEUICHHS THIIO-
BBIX 3a7a4;

— OCBOEHHE MaTeMaTHYEeCKOro arrmapara, HeoOXOJUMOTOo JJIsi MOJEIHPOBAHUS U
pEIIeHNS TEXHUYCCKUX 3a/ad MO KCIUTyaTallud TPAHCIIOPTHO-TEXHOJIOTHYECKUX Ma-
IITUH ¥ KOMIIJICKCOB,;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS U CITIOCOOHOCTH CAMOCTOSITEIHHO PACIIHPATH
1 yryOJsaTh MaTeMaTUYECKHUE 3HAHUS.

2 MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII BO

Hucounuaa b1.0.10«MaTemMaTHKa»OTHOCUTCS K 00s3aTelbHON JacTu bioka 1
«JIucrumInHbl (MOIY/IM)» Y4eOHOTO TIIaHa.
Jucnumnnaa uzydaercs B 1 u 2ceMectpaxHal kypce B3aouHou ¢popme oOydeHusI.

3. KOMIIETEHIIUA OBYYAIOUIEI'OCS, ®OPMHUPYEMBIE B PE-
3VJIBTATE OCBOEHUS JUCHUIIJIMHBI/ O KUJAEMBIE PE3YJIbTATHI
OBYYEHUA 110 3ABEPIIEHUU OCBOEHUSA HPOI'PAMMBLI JUCLMU-
IJIMHBI

[Tponecc n3ydeHus AUCIUILIIMHBI HaMpaBjieH Ha GOPMUPOBAHUE CICAYIOIINX KOM-
neteHiuit (B coorBerctBun ¢ ®I'OC BO u TpeboBaHUSIMU K pPE3ysbTaTaM OCBOCHHS

OITOIT):
KO,Z[ N HAMMCHOBAHUEC KOI[ 1 HAUMCHOBAHUEC MHOU- HepequL IJIAaHUPYEMBIX PE3YyJILTATOB
KOMIICTCHIITNU KaTopa JOOCTHUIXKCHHUA KOMIIC- O6y‘-IeHI/I$I 110 JZUCITUITIINHE

TEHIUN

YK-1 Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKHI aHAIIN3
U CUHTE3 UHpOopMa-
LU, IPUMEHSATH CH-
CTEMHBIN TIOAXO U1
pelIeHns OCTaBIIeH-
HBIX 3a7a4

N/I-1.Aranmu3upyer 3anauy,
BbI/eNAs ee 0a30BbIe COCTaB-
JSOIIKE.

3HaeT TUIOBYIO CTPYKTYpY 3aJlaud M
OCHOBHBIE 0a30BbI€ COCTABIISIFOIINE 3a-
Jlayu

Ymeer ananu3upoBaTh 3a7ady, BbIJE-
751 ee 0a30BBIE COCTABIISIFOIINE, COOT-
HOCUThH 3a/lauy C T€M WJIM HHBIM H3-
BECTHBIM THUTIOM

Baaneer HaBbIKOM aHanM3a MOCTaBJIECH-
HOHM 3a7auu, BbIIETsAS ee 0a30BbIE CO-
CTaBJISIOIINME U ATAlbl peaTu3aliu

N/I-2. OcyiecTBiseT NOUCK,
KPUTUYECKUI aHAJIU3 U CHUH-
Te3 WHpOpMAIMK HEOOXOIU-
MOH, U1 peleHus IOCTaB-
JICHHBIX 33/1a4.

3HaeT OCHOBBI MOMCKa, cOopa U oOpa-
60TKH HH(OpMaIH

YMeeT NpPUMEHSATh METOAWKH IIOMCKa,
cobopa u 00paboTku uHPOpMaLUY;
OCYIIECTBIIATh KPUTUYECKUI aHAIU3 U
CHHTE3 WH(pOPMAIMH, MOJYYCHHOH u3




Pa3HbIX UCTOYHUKOB
Bnaneer HaBblkOM moOuMCKa,  cbOopa,
OIMCAaHMs, CUCTEMATH3allMM U aHaJIM3a
uHpOpMalUu HEOOXOOUMOM, i pe-
[IEHHS TTOCTABJIECHHBIX 3a/1a4

WNJ-3. Bribupaer Bapuant
pelieHusl 33/7a4d Ha OCHOBE
KPUTHYECKOTO aHAJIN3a U CH-
CTEMHOTO ITOJIX0/1a.

3HaeT pa3MYHBIC THIBI 33]1a4 U CIIO-
C0-0ObI MX perIeHus

YMeeT BBIOUpPATh BapUAHT PEIICHUS 3a-
Jlaud Ha OCHOBE KPUTHUYECKOTO aHAIIn3a
¥ CUCTEMHOTO MOAX0/1a

BuiiajeeT HaBBIKOM BBIOMpATh U Peajivi-
30BBIBaTh BAPHAHT PEHICHHS 3a7add Ha
OCHOBE KPUTHYECKOTO aHajW3a U CH-
CTEMHOTO MOJIX0J[a

OIIK-1Crnocoben
MPUMEHSTh €CTe-
CTBEHHOHAY4YHBIC U
00IIenHXEHEPHBIE
3HAHMA, METO/IbI Ma-
TEMaTHYECKOTo aHa-
JM3a U MOJIEJINPOBa-
HUS B mpodeccro-
HAJIBHOH JesITeNbHO-
CTH

NJ-1. Tlpumenser 3HaHUS
MAaTeMaTUYECKOTO aHajau3a M
MOJIeTTUpOBaHus B mpodeccu-
OHAJILHOM JEATEIbHOCTH.

3HaeT OCHOBHBLIC TIOHATHS MaTeMaTH-
YECKOr0 aHaJiu3a U METOIbl MOAEIUPO-
BaHMA

YMeeT HpI/IMeHSITI) 3HAHUS MaTCMaTHu-
YECKOr0 aHajii3a W MOJICTMPOBAHUS B
PO eCCUOHAIBHON JIEATETbHOCTH
Baaneer HaBblkaMU NPUMEHEHUs 3HA-
HUM MaTeMaTUYECKOI'0 aHajah3a U MO-
JISTTUPOBAaHKS B MPO(HECCHOHATLHOM Jie-
ATCIBbHOCTHU

OIIK-3CnocobeH B
ctepe cBoeit mpodec-
CHUOHAJIbHOH Oes-
TENTLHOCTHU TIPOBOIUTH
M3MEepeHus U HaOIo-
neHus, 00pabaThIBaTh
Y TIPEJIOCTABIISATh
AKCIIEPUMEHTAIIbHBIC
JTAaHHBIE U PE3YNIbTATHI
HUCHIBITAaHUH.

NJI-2.06pabateiBaeT U npea-
CTaBISICT TOJyYEHHBIE DKC-
NEepPUMEHTAJIbHbIE JIaHHBIE U
pe3yabTaThl HCIBITAHUH, Je-
JaeT 000CHOBAHHBIE BBIBO/IBI.

3HaeT OCHOBHBIE clIOCOOBI 00PaOOTKH U
MNpeaACTaBICHUA SKCIICPUMCHTAJIbHBIX
JTAaHHBIX U pe3yJIbTaTOB HCIIBITAHUI
Ymeer oOpabaTeiBaTh U NPEICTABISTH
MOJIy4EeHHBIE KCIIEPUMEHTANIbHbIE JaH-
HBIC U PE3YJIbTAaTbl HCHBITaHI/Iﬁ, J€J1aTh
000CHOBaHHbIE BBIBOJIbI

Baapneer HaBblkaMu 00pabOTKU U Mpea-
CTaBJICHUs TOJIyYEHHBIX AKCIEPUMEH-
TAJIBHBIX JAHHBIX W PE3YJIbTATOB HCIIbI-
TaHW, AeraeT 000CHOBAHHBIE BBIBOBI

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHbI

4.1 O0beM TUCHUILIMHBI M BUIBI Y4eOHOH padoThI
OO6m1ast TpyI0EMKOCTh JUCIMIUIMHBI COCTaBIsAeT 6 3aueTHhIX enunuil, 216 ya-

COB.
CemecTpbl
TpynoemkocTs
(kKo-BO HENENb B
JMCLATUTMHBI
Bun yuebnoit paboTbl cemectpe)
Beero O6beM KoH-
qacop | TAKTHOH pabo- 1() 2()
THI
AyIMTOpPHAsIKOHTAKTHasipadoTa (Bcero) 20 20 8 12
BToM | Jlexunn 8 8 4 4
gucie: | Ilpaktuueckue 3aHatus 12 12 4 8




CaMOCTOHTeJIbedﬂ padora crynenta (CPC) (Bce- 196 3.45 100 96
r0), B TOM YHCJIE:
W3yueHre BOIPOCOB, BBIHOCUMBIX Ha 92 11 62 30
CPCp | CAMOCTOATENLHOE H3yueHUE
cemectpe: IToAroToBKa K MPAaKTUYECKUM 3aHATHSIM 50 - 20 30
Breimonnenue MHIUBWIYQIIbHBIX  J10- 43 B 18 o5
MaIllHUX 3aJaHu’
CPC DK3aMeH 9 2,35 9
CECCHIO:
Buja npomexyTouHOii aTTecTanuu (3a4eT, IK3a- SK3AMEH B SK3AMEH
MeH)
OO6mas TpyA0eMKOCThb, Yac. 216 25,45 108 108
O0mas Tpy10eMKOCTb, 3a4€THbIE eIMHUIIbI 6 3 3

4.2 TeMaTHYeCKHI IVIaH JeKIMOHHBIX 3aHATHI

No
I1./11.

TeMbl TeKITMOHHBIX 3aHITHI

TpyroeMKoCTb, 4.

Pasznea 1. Jluneiinas aqre6pa u aHaJIuTH4YECKAsi TeOMeTPHs

CkansipHOe, BEKTOPHOE 1 CMEIIIAHHOE PON3BE/ICHHE BEKTOPOB, MX CBOHCTBA.

Pa3nes 2. MatemaTnueckuii anaau3 u 1uggepeHunanbHble
YPABHEHHA

Omnpenenenne ¢yHknmu MHOTUX TniepeMeHHBIX (DOMII). Ob6macte ompeneneHus
OMII. Yacrasie npupanienust 1 yactHble npousBogusie OMIN. Tomueiii mudde-
penrman. JJuddepeHimpopanue ciioxHON QYHKIHHA.

IepBooOpazHast ¢yHkMu. HeonpenenéHHbIii UHTErpal U €ro CBOMCTBA. Tabmnwiia
OCHOBHBIX HHTerpajioB. Mertoa 3aMeHbl nepemeHHOU. Dopmyna HeroToHa-
Jleitonnna. Juddepenumansasie ypaBHeHus. [Torsitne 06 oblieM ¥ 4acTHOM pe-
meHnsix mudhepeHimansaoro ypaBHeHus. uddepeHnmanpable ypaBHEHHS ¢ pas-
JETSIFOLIMMHUCS IEPEMEHHBIMH.

Pa3nes 3. Teopusi BepOSITHOCTEH M MATEMAaTHYECKAA CTATHCTHKA

Knaccuueckoe ompeneneHue BeposSTHOCTU. Teopema CIIOKEHUsI BEPOSATHOCTEH.
3aBHUCHMBIE U HE3aBHCHMBIE COOBITHS. Y CIIOBHAS BEPOSITHOCTh. Teopema yMHOXKe-
HUs1 BepossTHOCTEN. DopMyJta nonHoi BepositHocTi. Popmyia baiieca.

HUToro:

4.3 TeMaTnyecKuil VIAH NPAKTHYECKUX 3aHATHH

TeMbl mpakTUUECKUX 3aHITUN

TpynoeMKOCTb,
4.

Pa3nea 1. JInneiinas aaredpa M aHAJUTHYECKAsi TeOMeTPHs

Omnpeaenurenn BTOPOTro M TpeThero nopaakos. ObpatHas marpuua. Onepanuu
HaJ MaTpHUIlaMu. PaHT MaTpHIbl U €r0 BEIYUCIICHUE.

ITnockocTh M €e ypaBHEHHS: ypaBHEHHE CBSI3KH IUIOCKOCTEHl; oOlliee ypaBHEHHE
TUIOCKOCTH ¥ €r0 YACTHBIC Cy4Yau; YpaBHEHHE IUTOCKOCTH, MPOXOJISIICH uepe3 Tpu
JIAHHBIC TOUYKH; YpaBHEHHE TUIOCKOCTH B OTPE3Kax; HOPMAIbHOE YPaBHEHHE IIOC-
KOCTH. PacCTostHIe OT TOUKH J10 TJIOCKOCTH. B3anMHOE pacrioyioyKeHne MIOCKOCTe

Pa3zpnen 2. Maremarnyeckuil anaau3 u aAuddepeHuuaiabHbie
YPABHEHHUS

OcHoBHbIe npaBuna guddeperiupoBanus. [IpousBoaHast CI0KHONW (QYHKIUH.
Huddepenunan pynxuuu. [Iponssoansie n auddepeHnaisl BEICIIUX MOPSII-
koB. [IpaBuno Jlonurans

Heonpenenénnpiii maTerpan. TabmudHOe MHTErpUpOBaHUE. MeTom 3aMeHbI Tiepe-




MeHHOﬁ.HHTeI‘pHpOBaHHC I10 9aCTsM.

5. WuaTerpupoBanue nuddepeHnnambHpIX YPaBHEHHS C Pa3IeISIFOIINMUCS Tiepe- 2
MeHHBIMH. HaxokfmeHue oOImWX M 9YacTHBIX HHTErpajoB. VHTerpupoBaHHe
OJIHOPOJIHBIX W JTUHEHWHBIX nuddepeHIMaTbHbBIX YPaBHEHUH MIEPBOTO MOPSIKA.

6. Yucnosble psafbl. HeoOX0MMMBIN U TOCTATOYHBIC MTPU3HAKU CXOJIUMOCTH PSJIOB 2
Pa3nen 3. Teopusi BeposiTHOCTEH M MATEMATHYECKASl CTATUCTHKA

7. BapuanuoHHsIii psiji, ero 4ucioBble XapakTepucTuku. O0mas cxeMa mpoBepKU 2
runore3. Kputepun cormacusi Ilupcona. KoppensiinoHHO-perpecCHOHHbBIN
aHaIN3

Hroro: 14

4.4 TemaTuuyeckuii NJIaH J1a00PaATOPHBIX padoT
JlarHBIN BUa pabOThI HE TIPEIYCMOTPEH PabourM TTAHOM

4.4 CamocrosiTesibHAsA pa0d0Ta CTYI€HTOB

Bua camocrositensHOM paboTh

Hazpanue
(conepxanue paboOThI)

O0beMm akaj.
Yackl

I/IsyquI/Ie BOIIPOCOB, BLIHOCUMBIX Ha
CaMOCTOATCIIBHOC U3YUCHUC

Ilonstue matpuuel. OnpenenuTenu KBaapart-
HBIX MATpULl U UX CBoiicTBa. MUHOpHI U ai-
reOpandeckue gomnonHeHus. Teopema Jlara-
ca. Omepaumn Han Matpunamu. OOpatHas
MaTpHLa. JJIeMEHTapHbIE npeoOpa3oBaHus
MaTpuL. MatpuuHblii  croco0  pereHus
CJIAY. ®opmynsl Kpamepa. Panr matpuiis u
ero Bbluucienue. Kputepuit Kponekepa-
Kamnemm coBmectHOCTH CJIAY. Cxema pemre-
nus CJIAY meronom ["aycca.

Buner BektopoB. CkansipHOe NPOW3BEICHNE
BEKTOPOB U erocBoiicTa.JIuHelHbIE onepannu
Haja BekTopamu. lIpoekiuum BekTOpa Ha OCh.
CaoiictBa mpoekiuii. JIeicTBUS HaJ BEKTOpa-
MH, 33JJaHHBIMU B KOOPAWHATHON (opMme.
IIpumeHeHue BEKTOPHOH anreOpsl B MEXaHUKE.
Paznnuneie hopmbl 3a1aHUs TPSMON Ha TLIOC-
KOCTH. B3anMHOe pacnonokeHue mpsMBbIX.
PaccrosiHue oT TOUKH 10 IPSAMOH.

Jlunum BTOporo mopsaka. KaHoHHMueckue
YpaBHEHUSI KPUBBIX BTOPOTO MOPSIIKA: OKPYXK-
HOCTH, 3JUIMIICA, TUIEePOOIIbl, Mapadoibl U UX
XapaKTePUCTUKH.

Ilpenen  GyHKOWMU, OCHOBHBIE  CBOWCTBA
npeznenoB. beckoHeuHo Manble 1 OECKOHEYHO
Oonbive GyHKIMH U BX CBOWCTBA. [lepBhIil 1
BTOpOit 3aMevaTeNbHbIe TIpeebl.
HenpepeiBHOCT, (YHKIIMM B TOYKE W Ha
uHTepBane. OpHocTOpoHHME Tmpenensl. He-
npepbIBHOCTh (GyHKIMH. Kiaccudukamus to-
YeK pa3phiBa.

OcHoBHBIE TeOpeMbl IH(depeHInaIbHOTO UC-
quciaeHus: TeopeMbl Poms, Jlarpanka, Komm n
WX NIPUMEHEHHE.

IIpuMmeHeHne NPOU3BOJHON K HCCIIETOBaHUIO
¢ynkumii. OxcrpemyM pyHKIHMH. BBRITYKIOCTH
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Y BOTHYTOCTh Tpaduka GyHKUWH, TOUKH Mepe-
ruba. AcumnToTe Tpaduka. Cxema HcCieno-
BaHUsI U MIOCTPOEHUs rpaduika QyHKINH.
[loBepxHOCTH M JMHHUH YPOBHS DKCTPEMYyM
OMII. Haumensliee 1 HauOobllIee 3HAYECHUS
OMII Ha 3aMKHYTOM MHOXecTBe Meron
HaMMEHBIINX KBaJpaToB.

WnterpupoBanne panMOHaNbHBIX Ipo-
Ocit. InTerpupoBanre HEKOTOPHIX HpPpPaIHo-
HabHBIX QyHKOMA. [IponsBoaHas oT ompeze-
JIEHHOT'O MHTErpajia Mo NepeMEeHHOMY BEpXHe-
My mpeneny. ['eomerpuueckue U MexXaHHUUeE-
CKHUe MPHJIOKEHUS ONPEAETICHHOI0 HHTEerpaa.
Huddepenunansusie ypaBHenus. Ilonstue o6
o0meM M 4YacTHOM pelreHusx auddepeHmn-
anpHOTO ypaBHeHHs. 3amada Komm. [Iudde-
pEeHIMATbHBIE YPAaBHEHUS C Pa3AeISIOIMMUCS
nepeMeHHbIMUA. OnHopoaHble auddepeHu-
aNbHBIE ypaBHEHWs, TUHEWHbIe nuddepeHn-
albHblEe ypaBHEHHs 1-To mopsaka.JluHeiHble
onHOpoaHbIe AuddepeHaIbHbIe ypaBHEHUSI.
VYpaBHeHns B TONHBIX auddepeHmmanax.
YpaBuenue bepuymnu.

CrpykTypa 00lIero pemeHus JTUHEHHOTO He-
omHOpoAHOTO UG GEPEeHIINANTEHOTO YpaBHEe-
HHE BTOpOro mnopsaka. MHrerpuposanue nu-
HEHHBIX HEOJHOPOAHBIX IU(epeHIINATEHBIX
YpaBHEHUH C TIOCTOSTHHBIMHA KO3 UIIMEHTAMHU
C MPaBOM YaCThIO CHELUAIFHOTO BUA.
Cuctembl  auddepeHMaIbHBIX — YpaBHEHUH.
Penrenne cucteMbl JNMHEWHBIX audepeHIn-
AIbHBIX YPaBHEHUH C IOCTOSIHHBIMU K03(du-
mueHtamu. JuddepeHnmuanbHble  ypaBHEHUS
BBICIIUX TOPSAIKOB, JIOMYCKAaIOIHE ITOHIKE-
HUE TOPSIIKA.

CaoiictBa cxomsauuxcs psinoB. OLeHKa ocTa-
TOYHOTO 4JieHa psiga [elcTBUs cO CTENEHHbI-
MU psgamu. Pasnokenue QyHKIUH B CTereH-
Hble psapl. Panel Teitnopa u Maknopena. Paz-
JIOKEHUE HEKOTOPBIX 3JI€MEHTAPHBIX (QYHKINH
B psg MakiopeHa.

IToBTOpHBIE HE3aBHCHMMBIE HcbITaHUA. Dop-
myna bepuymnu. CpolicTBa OMHOMHAIBEHOTO
pacnipenenenusi BepogrHoctel. HaueposiT-
Helllee 4HUCIO HACTYIUIEHWH coObITHid. Jlo-
KajgbpHas Teopema Jlammaca. WHTerpanbHas
tTeopema Jlamnaca. Acumnrorndeckas Gopmy-
na IlyaccoHa.

CryuaiiHble BenTUYMHBL. J[UCKpEeTHBIE U HEMpe-
PBIBHBIE CITydaliHbIE BEJIMYMHBI M CIIOCOOBI MX
3amaHus. UnCIIOBBIE XapaKTEPUCTHKH CITydai-
HBIX BennunH. HopMmanbHbI 3aK0H pacnpene-
JIEHWS HETIPEPBIBHOM CITy4ailHON BEIUYUHBI.
BepositHocTh Onazanus ciiy4aiiHON BeIUYH-
Hbl B MHTepBas. CBOICTBA YMCIIOBBIX XapaKTe-
PHUCTHUK CITyYailHBIX BETHYHH.

OCHOBBI CTaTHCTHUYECKOrO onucanusi. Bapua-




LUOHHBIN PSAJl, €r0 YHUCIIOBBIE XaPAKTEPUCTHUKU
u rpaduyaeckoe mpeacraBneHne.Mona u Menn-
aHa. Tursl BEIOOPOK.

ToueuHple u MHTEpBaJIbHBIE OLEHKH. [loBepu-
TembHBIH wHTepBal.HecMmermennsre, 3ddek-
TUBHBIE U COCTOSITEIbHBIE OIEHKH. YPOBEHBb
3HAYMMOCTH. JloBepHUTENbHBIH WHTEpBaNl AJS
OLICHKM MaTeMaTHYECKOT0 OXKUIAaHUS U Cpell-
HEro KBaJIpaTHYHOTO OTKIIOHEHUS HOPMaJIbHO-
TO pacrpeneeHusl.

Cratuctnueckas rumoreza. OOmas cxema
MIPOBEPKH CTaTUCTHUECKUX rumnores. [IpoBepka
TUTIOTE3bI O PACIpeIe]ICHNN TeHepaTbHON CO-
BokynHocTH. Kputepun cormacus [lupcona
[IpoBepka THIOTE3BI O PABEHCTBE TE€HEPAIb-
HeIx [IpoBepka THUMOTE3bI O paBEHCTBE TEHe-
PalbHBIX AUCIEPCUN ABYX HOPMAJIBHBIX COBO-
KYITHOCTEH, CpEeAHUX JABYX HOPMAJBHBIX COBO-
KYITHOCTEH.

DyHKIIMOHANbHAsA, CTATUCTUYECKAass U Koppe-
JSIMOHHAsS 3aBHCUMOCTH. OCHOBHEIE MOJIOXKE-
HUSl KOPPEILNOHHO-PETPECCHOHHOTO aHAIIN-
3a. Jluneitnas mapHas perpeccus. Koaddurm-
€HT KOppelsaluU. YpaBHEHUS PErpeccHU.
[IpoBepka 3HAUMMOCTH ¥ WHTEPBAIbHAS OIICH-
Ka MapaMeTpoB CBS3H.

ITonstue o HenuHeitHOU perpeccuu. Koppe-
JSIIIMOHHOE OTHOLICHHE.

HOI[FOTOBKa K OIPAaKTUYCCKHUM 3aHATHAM

W3ydeHue JeKIIMOHHOTo MaTepuana; pabo-
Ta C OCHOBHOM, JOMOJHUTENBHOU JIUTEpa-
Typo u pecypcamu HHGOPMAIMOHHO-
TEeJIEKOMMYHUKaIIMOHHOW cetn  «MHTep-
HET»

50

BrinosniHeHnEe MHAMBUAYaJIbHBIX Jo-
MAaITHUX 3aJaHuH

Perienre THMOBBIX 3aa4 IO OIPCACIICH-
HOM TeMme JUCHUIIITNHBI

43

[ToaroroBka K MpoOMEXyTOUHOU aTTe-
CcTaIuu

N3ydeHneBonpocoB, BHIHOCUMBIX Ha JK-
3aME€H C HCIIOJIb30BaHUEM KOHCIIEKTOB
JIEKUMH, MaTepUaJIOB NPAKTUYECKUX 3aHS-
THUH, OCHOBHOH W JIONOJIHHUTCIHHOM JIUTE-
patypbl, pecypcoB  HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW cetn  «MHTep-
HET»

UTOro
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5. METOJIMYECKUE PEKOMEHJIALMM MO W3YUYEHMIO JUCLU-

IJIMHBI (MOJYJIS)

OOyvarommMcst HEOOXOAMMO 03HAKOMHUTRCS C COICPKAHUEM paboueii mpOrpaMMBI
JTUCITUTUINHBI, C TEJISIMU U 3a7a9aMy JUCITUTUTHHBI, €€ CBSA3SIMU C IPYTUMH JUCITUTLIN-
HaMu 00pa30BaTEILHON MPOTpaMMBbl, METOJMUYECKIMH pa3padOTKaMu MO JTaHHOW JIHAC-
[UTITUHE, TMEIONUMUCS Ha 00pa30BaTEIbHOM MOPTAJIC U caiTe Kadeapsl, ¢ rpadukoM

KOHCYJIbTAIINi mpenoaBatenei kageapsl.




W3yvast qucuIuinHy HEOOXOAMMO PaBHOMEPHO pAaCIpenessiTh BpeMs Ha Ipopa-
OOTKy JIEKLIUHA, CAMOCTOSATEIbHYIO Pab0OTy MO BBIIOJHEHUIO MPAKTUYECKUX paldoT, ca-
MOCTOSITEJIBHYIO pabOTy MO NOATOTOBKE K MIPAKTUYECKUM 3aHATHIM.

Hanucanue KoHCIleKTa JEKIUI: KpaTKo, CXEMAaTUYHO, IOCJIEN0BATENbHO (UKCHU-
pOBaTh OCHOBHbBIE MOJIOKEHMSI, BBIBOJbI, (POPMYIHPOBKU, 0OOOIIEHNUS; IOMEYATh BaXK-
HbIE€ MBICJIH, BBIACIATH KIIIOUEBbIE CIIOBA, TepMUHBL.Ilepes nekuueir Heo6XoauMo po-
CMOTPETh KOHCIEKT MPEAbLAYIIEH JIEKINH, pa300paTh U 3aKOHCIEKTUPOBATh TEOPETHU-
YECKHE BOIPOCHI, BRBIHECEHHBIE HA CaMOCTOATENbHOE n3ydeHue. [Ipu 3arpynHeHusX B
BOCHPUATUN MaTepuaia ciaeayeT oOpaTUThCS K JAOMOJHUTENBHBIM JINTEPATYPHBIM HC-
TOYHHMKAM, JIEKTOPY WJIM K MPENOJaBaTEI0 Ha MpakTHYeCKuX 3aHATusx. [Ipu moaro-
TOBKE K IMPAKTUYECKUM 3AHATHSAM O3HAKOMHUTHCS C TEOPETHUECKUM MaTEpUAIOM KOH-
CIEKTa JICKIUHUPEKOMEHAOBAaHHBIMH JIMTEPATYPHBIMU HCTOYHUKAMH, COOTBETCTBYIO-
IIMMU TeME 3aHITHs. B Havase 3aHATHS 3a/1aTh NPENoAaBaTeN0 BOMPOCHl IO MaTEPH-
ay, BbI3BaBLIEMY 3aTPyIHEHHs B €r0 MOHMMAHUM M OCBOCHHMM IPH PEILEHUM 3a/ad,
IPEIHA3HAYCHHBIX U1 CAMOCTOSATEIBHOTO pelieHus. Ha 3aHATHH TOBOAUTH KaKIyHO
3aJ1a4y O OKOHYATEJIbHOTO PEIICHHUs, B Cllyyae 3aTpyIHEHUI oOpalaThes K nperno/ia-
Barento. CTyaeHTaM, IPOIyCTUBIIUM 3aHATHUS, PEKOMEHIYETCS SIBUTHCSI HA KOHCYJIb-
TalMIO0 K IPENOJABATEI0 U OTYUTATHCS 110 TEME NPOIYIIEHHOro 3aHsTHs. JlomamHne
3a/1aHUS] JOJDKHBI BBIITOIHATHCS CAMOCTOSITENIBHO, ITPEAOCTABIATHECS B YCTAHOBJICHHBIN
CPOK U COOTBETCTBOBATH YCTAHOBJIEHHBIM TPEOOBAHUSAM 110 O()OPMIICHUIO.

[Ipu paboTte c nuTepaTypoil ciieayeT 0OpaTuTh BHUMaHUE HA UCTOYHUKU OCHOBHOMN
Y JOTIOJHUTENBHON JIUTEPaTyphl, IPUBEACHHBIE B padouell mporpamme. g Oosbiiero
MPEACTABJICHUS O AUCIUIUIMHE BO3MOKHO O3HAKOMJIEHHE C MEPUOAMYECKUMU U3/IaHU-
AMH MOCIEAHUX JIeT, IHTepHEeT-UCTOUHUKAMU.

[Ipu moAroTOBKE K 3a4€Ty WJIM dK3aMEHY U3YYHTh KOHCIEKTHI JEKUUN, MPaKTHYe-
CKHUX pabOT U PEKOMEHIyEMYIO JUTEPATYPY, PUKCUPYS HESACHBIE MOMEHTHI JIs1 UX 00-
CYKJI€HUs Ha IJJAHOBOW KOHCYJbTalUWU. PEKOMEHIyeTCsl IMIMPOKO MCIOJIb30BaTh pe-
cypcbl ObC OMOIMOTEeKH aKaJIeMuH.

6 OCHOBHAS, JONTOJIHUTEJIBHASA IUTEPATYPA, IPOTPAMMHOE
OBECIIEYEHME n PECYPCBbI NHP®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «<MHTEPHET»:

6.1. OcHoBHas JuTepaTypa:

6.1.1. Kparkuii Kypc BBICIIEH MaTeMaTHKU [DJIEKTPOHHBIM pecypc| : yueOHUK /
pen.: K.B. banaun .— 2-¢ uzn. — M. : UTK "JlamkoB u K", 2015 .— 512 ¢. — ISBN
978-5-394-02103-9 .— Pexum moctyna: http://rucont.ru/efd/286978

6.1.2. Marematuka. Yacts 1. DnemMeHThI TMHEHHONW U BEKTOPHON areOphl, aHaJu-
TUYECKON TeOMETPUM U MAaTEeMaTHYECKOTO aHaln3a: yueOHoe mocooue [ DNeKTpOHHBIN
pecypc] / C.A. UepenanoBa .— 2013 .— 82 c¢. — Pexum gocry-
na: http://rucont.ru/efd/261075

6.2. JlomoaHuTeJILHAS JUTEepaTypa:



http://rucont.ru/efd/286978
http://rucont.ru/efd/261075

6.2.1. bepumBunu O.H. Jluneiinas anreOpa u aHaJIUTHYECKass TEOMETPHUS :
yueOHoe nocodue [Tekct] / O.H. bepumBumu. — Camapa : PUL| CI'CXA, 2012. — 301
c. (67)

6.2.2. bepumBuau, O.H. Marematuka. MaTemaTtnueckasi CTaTUCTUKA: METOIU-
YecKue yKazaHusd Ay npaktudeckux 3aHsatuil. Y. | [Dnexrponnsiii pecypc] / C.B.
[InotHukoBa, O.H. bepumsuiu .— Camapa : PUL] CI'CXA, 2015 .— 79 ¢. — Pexum
nocryma: https://rucont.ru/efd/349940

6.2.3.bepumBunu, O.H. Matematndeckuii ananu3 u qudpepeHnnanbHble ypaBHe-
HUS: METOJIMYECKUEC YKa3aHus [ DinekTpoHHbIN pecypc] / bepumsunu O.H., ITnoTHHKO-
Ba C.B. — Camapa : PHUI[ CI'CXA, 2019 .— 62 c. — Pexum npocrymna:
https://rucont.ru/efd/677977

6.2.4.bepumBunu, O.H. Maremarnueckuii aHanu3 u auddepeHInanbHbpie ypaBHe-
HUA : cOOpHUK 3anau [OnekTpoHHbiil pecypc| / bepumBmim O.H., [TnotHukosa C.B.
— Kunens : PHO CamI’'AY, 2019 .— 106 c¢. — Pexum pgocrymna:
https://rucont.ru/efd/685644

6.2.5.'mypman B.E. Teopusi BeposiTHOCTed U MaTemMaTH4ecKasi CTaTHUCTHKA
:Yueb.nmocobue 11t By3oB / B. E. I'mypMmaH. - 9-e u3z., crep. - M. :Bricmr. mik., 2003. -
479c. (50)

6.2.5. llertapesa, O.M. KpaTkuil TeopeTuueckuii Kypc Mo MareMaruke s Oaka-
JABPOB U CHEIUAIKUCTOB [DJIEKTpOHHBINA pecypc] : yueb. mocobue / I'.A. HukoHoBa,
Kazan. nHan. uccnen. rexnon. yu-t, O.M. Jlerrsapesa .— Kazans : KHUTY, 2013 .—
136 ¢. — ISBN 978-5-7882-1523-5 .— Pexxum moctyma: https://rucont.ru/efd/302730

6.3. [IporpamMHoe obecrieyeHue:

6.3.1. MicrosoftWindows 7 IIpodeccuonansuas 6.1.7601ServicePack 1;

6.3.2. MicrosoftWindowsSL 8.1 RUAEOLPNL;

6.3.3. Microsoft Office Standard 2010;

6.3.4. MicrosoftOfficecrangaptasiii 2013;

6.3.5.Kaspersky Endpoint Security misousHeca - cranaapTHbiii Russian Edition;

6.3.6.WinRAR:3.x: Standard License — educational —EXT;

6.3.7. 7 zip (cBOOOIHBIWIOCTYII).

6.4. IlepeyeHb UHGPOPMANMOHHO-CIIPABOYHBIX CHCTEM M NMPOoGecCHOHATBHBIX
0a3 JaHHBIX:
6.4.1. HayuHas snexTpoHHass OuOnnoreka [DneKTpoHHbIN pecypc] — Pexum no-

cryna:www.elibrary.ru
6.4.2. HaumonanbHbii 1UppoBoit pecypc PykoHT [DneKTpoHHBIHN pecypc]| — Pexum
nocryma: http://rucont.ru/catalog

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHbBI (MOAYJISA)

Ne HaumMmenoBanue crenuaibHBIX IO- OCHAIIIEHHOCTD CIIEHAIbHBIX
/11 MENIEHUN U IMIOMENIEHUHN IS CaMo- HOMENIEHUN U IIOMENCHUN
CTOSITENILHOW PabOTHI JUISL CAMOCTOSITEIIbHON pabOThI
1 YueOHast ayIuTOPHS JJIs IPOBEIC- VYuebnas aynuropus Ha 160 mocagouHbIX MECT,
HUS 3aHITHH JIEKIMOHHOIO THIIA, YKOMILUIEKTOBAaHHAS CIICIUATN3UPOBAHHON MEOEITbIO



https://rucont.ru/efd/349940
https://rucont.ru/efd/677977
https://rucont.ru/efd/302730
http://rucont.ru/catalog

3aHSATUN CEMUHAPCKOTO TUIA, KYyp-
COBOT'O IPOEKTUPOBAHMUS, TPYIINO-
BbIX U MHJIUBUAYAJIbHBIN KOHCYJIbTA-
LU{, TEKYIIEH U IPOMEXKYTOYHOU
arrecraiuu aya. 3218 .
Camapckas o61., e. Kunens, n.e.m.

Yemo-Kunenwvckuiti, yn. CnopmusHas,
0. 84.

(CTOMBI, TaBKH, CTYIIbS, ydeOHast TOCKA) U
TEXHUYECKUMHU CPEICTBAMH 00y4eHUS

(cuCTeMHBIH OJIOK,MOHUTOP, IPOSKTOP, IKPAH MPOCK-
IUOHHBINA, MUKPO(QOHKOH(EPEHIIMOHHBII,MUKIIIED,
YCHJIMTEIIb).

YyeOHas ay1uTopus I IPOBEIe-
HUS 3aHATUH JIEKIMOHHOIO THIIA,
3aHATUH CEMUHAPCKOTO TUIIA, Kyp-
COBOT'0 MTPOCKTUPOBAHMUS, TPYIITIO-
BBIX M WHJMBHIYAJIbHBIX KOHCYIIb-
TaIui, TeKYIIero KOHTPOJIS U TPO-
MeXyTOouHOM arrectanuu 3311.
Camapckas 061., e. Kunens, n.e.m.
Yemo-Kunenwckuti, yn. Cnopmusnas,

0. 84.

VYuebnas aynuropus Ha 40 OCaIOYHBIX MECT, YKOM-
TJICKTOBAHHASI CIICIUATM3UPOBAHHON MEOEIbIO (CTO,
CTOJI-TIAPTHI, CTYJbs, yueOHask JO0CKa) U TEXHUYECKH-
MU CpeJICTBaMH 00y4YeHUs (IIEPEHOCHBIE TPOCKTOP,
HOYTOYK, 9KpaH).

[Tnakar — 4

YueOHast ayTuTOpus AJis IpOBeIe-
HUS 3aHATUH JICKIIMOHHOTO THIIA,
3aHATUNA CEMUHAPCKOTO THMA, KYyp-
COBOT'0 ITPOCKTHPOBAHMSI, TPYIITIO-
BbIX U HMHJUBUIYaJbHBIX KOHCYIIb-
TaIi, TEKYIIero KOHTPOJIS U TIPO-
MexxyTouHoM arrectanuu 3307.
Camapckas obn., e. Kunenw, n.e.m.
Yemo-Kunenvckuu, yn. Cnopmusnas,

0. 84.

VYyeOnast aynuropus Ha 32 MOCAJI0YHBIX MECT, YKOM-
MJIEKTOBAHHAS CHEIUATU3UPOBAHHON MeOeNbio (CTOJI,
CTOJ-TIAPTHI, CTYJNbs, yuyeOHasl JOCKa) U TEXHHUYECKU-
MU cpencTBaMu OOydeHHs (IepeHOCHBIE IPOEKTOpP,
HOYTOYK, 9KpaH).

[Tnakar — 4.

ITomemenue a9 CaMOCTOSTEIBHOM
pabotel cryaentoB aya.3310a (um-
TaJbHBIN 3a1).

Camapckas o6a., e. Kumenv, n.c.m.
Yemo-Kunenvcekuu, yn. Cnopmusnas,

0. 84.

ITomernieHne Ha 6 MOCAaTOYHBIX MECT, YKOMIUIEKTO-
BaHHOE CIIELUAIN3UPOBAHHON MeOenbio (KOMITbIOTEp-
HBI€ CTOJIBI, CTYJbsI) M OCHALLIEHHOE KOMIIBIOTEPHON
TEXHUKOH (6 pabounx CTaHIINI), MOAKIIOYECHHOHN K
cetu «/HTepHET» U obecreunBaroIeii 10CTyI B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO
Cpelly YHUBEPCHUTETA.

8®OHJI OIEHOYHBIX CPEJCTB JJIS1 MPOBEJEHUSA TEKYIIEN ¥

MMPOMEXYTOUYHOM ATTECTALIUA

8.1Buabl 1 (popMbI KOHTPOJISI 11O TUCIUTITIHHE
KoHTpoas ypoBHS YCBOEHHBIX 3HAHUM, OCBOCHHBIX YMEHUW W MPUOOPETEHHBIX

HABBIKOB (BJIQJICHHUI) OCYIIECTBISACTCS B paMKax TEKYIIETO M IPOMEKYTOUYHOTO
KOHTPOJISI B COOTBETCTBUU ¢ [l0JIOKEHHEM O TEKYIIEM KOHTPOJIC M MPOMEKYTOUHOMN
aTTeCTaly 00y4arOIIUXCs.

Texkylmuii KOHTPOJIb OCBOCHHMS KOMIIETCHIUM IO AUCIUILUIMHE MNPOBOIUTCS IPU

U3YYEHHH TEOPETHUYECKOTO MaTepuaya, BBINOJHEHUM 3aJaHUMd Ha NPAKTUYECKUX
3aHATHUAX, BBIMOJIHEHUH UHIMBUIYaIbHBIX 3a/laHui B opMe JOKIIaaa, AETOBOU UIPHI.
TexymeMy KOHTPOJIO MOMJIEKUT IOCEUIAeMOCTh OOYYaIOIMMUCS —ayJUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.




HNTOroBom OLEHKOM OCBOCHUS KOMIIETEHUMH SBJIIETCS  NPOMEKYTOYHAs
arrectauus B (QopMe SK3aMeHa, IPOBOAMMAs C YYETOM pe3yJIbTaTOB TEKYLIETO
KOHTPOJIA.

8.2 TunoBble KOHTPOJbHbIE 32JaHUS WM HHbIE MAaTEePHAJIbl, HEOOXOAUMbIE
JJIsl OLEHKHM Pe3yJIbTATOB OCBOEHHUsI 00pa30BaTe/ibHOI MpPOrpaMMbl B paMKax
y4eOHOH JUCHUIITIMHBI

Ouenounvie cpedcmea 014 nPoGedeHUs: meKyuieil ammecmayuu

Temvl npakmuyeckux 3auamuu

1. Omnpenenutenu BTOPOro M TpeThero nopsakoB. Obparnas matpuia. Onepa-
MY HaJ MaTpyulaMy. PaHr MaTpHIBI U €r0 BEIYHMCIICHHUE.

2. IlnockocTs U ee ypaBHEHMS: YpaBHEHUE CBSA3KU IUIOCKOCTEW; 00llee ypaBHEHNE
IUIOCKOCTH U €0 YaCTHBIE CIy4au; YPaBHEHHE INIOCKOCTH, IPOXOIAIIEH Yepe3 TpU JaHHbIE
TOYKH; YpaBHEHHE TUIOCKOCTH B OTpE3Kax; HOPMaJIbHOE YpaBHEHHE IUTOCKOCTU. PaccTos-
HUE OT TOYKH JI0 IUTOCKOCTH. B3anMHOE pacIiono:KeHne MIOCKOCTEM.

3. OcHoubie npaBuia quddepernupoBanus. [I[pon3BoaHas cnoXHON QYHKIIUH.
Huddepenunan ¢ynxuuu. IlponsBoanbie M aud@epeHIransl BhICIIUX HOPSIKOB.
[TpaBumno Jlonurans.

4. Heonpenenéuuplid uaTerpan. TabnmuHoe mHTErpupoBaHue. Meton 3amMeHsl Iie-
pemMeHHON. THTerpupoBaHue 1Mo 4acTsIM.

5. HnrerpupoBanue nuddepeHInaNbHbIX YPABHEHHS C Pa3ICISIONIMMUCS T1e-
pemeHHbIMU. HaxokieHue oOImMX M 4acTHBIX MHTErpanoB. MHTerpupoBaHue OJHO-
POIHBIX M JTUHEHHBIX U (epeHIMATBHBIX YPaBHEHUH IEpBOTo MOpsiIKa.

6. Ywucnossie psaabl. HeoOX0auMBIH U TOCTaTOYHBIC TPU3HAKU CXOJIUMOCTH Psi-
TOB.

/. BapuanuoHHBbIH psij, ero 4uciaoBble XapakTepucTuku. O01as cxema mposep-
ku runote3. Kpurepuu cornacus [lupcona. KoppenssunoHHO-perpeCCUMOHHBINA aHATU3.

Kpurepuu u 1mkana oeHKH OTBETOB HA MPAKTUYECKUX 3aHATUAX:

—OILICHKA «3aYTEHO»BBICTABIIAECTCA OOYy4YaOIIEMYyCs, €CIM OTBET TOJHBIA H
Pa3BEpHYTHIM, COAEPKUT YETKHE (POPMYJIMPOBKH BCEX OMpPENENECHUM, KacaroUIuXcs
YKa3aHHOTO BOMPOCA; CTYIEHT MOXETUJUIIOCTPUPOBATH TEOPETUYECKHUE IMOJIOKEHUS
KOHKPETHbIMU TpuMepamMu. Takoil OTBET AOMKEH MpPOJIEMOHCTPUPOBATH 3HAHUE
oOyyaromumcsi MaTepuana JieKIuid, 0a30BOro ydyeOHHKAa ¢ JOMOJHHUTEIHHOM
JUTEPATYPHI;

—OLIEHKa «HE 3a4T€HO» BBICTABJSIETCSl OOydYaromemycsi, He BIAJCIOLIEMY
OCHOBHBIM COJIEp)KaHMEM y4uyeOHOro MaTepuaia; OOHApy)KEHO HE3HaHHE WM
HENMOHMMaHue Oousblliell WM Haumbojee BaXXHOW YacTH y4eOHOro MaTrepuana;
JOMYILIEHbl OIIMOKW B ONPEJCICHUN TOHSATHI, KOTOpble HE HCIIPABJICHbI MOCIE
HECKOJIBKMX HAaBOZSIINX BOITPOCOB.

Texkymmi KOHTPOJIb YCIIEBAEMOCTH CTYZACHTOB o JTUCILIU-
minHe«MaTteMaTHKa» BKIII0Yae TBBITOTHCHUCHHANBUAYATbHBIX  TOMAITHUX  3aIaHHAH
(UA3), koTopble mpecaeAyloT Ledb 3aKPEIUICHUs] TEOPETUUECKUX 3HAHUN U Pa3BUTHUS
HaBBIKOB CAMOCTOSITEIHHBIX, MPAKTHYECKUX MATEMATHIYECKUX PACUCTOB.



W13 Nel

1 2 3
1. BBIUHCINUTD ONpPENETUTENb TPETHErO MOPSIKa 1.2 4 TpeMs croco0amu:
0 2 5

1) mo mpaBWiIy TPEYroJbHUKA;, 2) pacKiIaablBas IO 3JIEMEHTaM BTOPOW CTPOKH,
3) packiaapIBas IO 3JIEMEHTaM ITEPBOTO CTOJIOIA.

2. Ins nByX MatpuiAuB Haitu: 1) nuHelHy0 KoMOMHaNui0 Matpul] cA+ [B; 2)
npoussenenne matpul AB u BA; 3) obparnyio marpuny A, ecmn o =-2, =3,

-4 0 1 1 2 -3
A=l 2 -1 3pB=|2 0 1
3 2 2 -2 1 3
3. Haittu panr maTpuiisl.

1 2 3 4

4|3 7 s

3 -3 -3 6

6 3 6 6

X+3y—-z=4

4. Pemmnth cucteMy <2X—Y —5Z=-15 aByms crmocobamu: 1) ¢ mOMOIIbI0 00-
5x+y+4z=19
paTtHo MaTpulibl; 2) o ¢popmynam Kpamepa.

5. Pemmth cuctemy JIMHEWMHBIX ypaBHEHUMH A-X =B meromom ['aycca, BbISICHUB
IPEIBApPUTEIBHO BONPOC O €€ COBMECTHOCTM C NOMOLIbI0 Teopembl KpoHekepa-
Kanennu. B ciiydyae HeonpeeneHHOCTH CUCTEMbI HAallTH ee o01iee, 0a3ucHOEe U JIFo0oe
YaCTHOE pEIICHHE.

X, +X, —=2X, — X, + %X, =1
3X, — X, + X, +4X, +3X, = 4.
X, +5X, —9%, —=8X, + X, =0

UJI3 Ne2

22
o
1) MOCTPOUTH MX HAa KOMILJICKCHOMN TIOCKOCTH;

JlaHbI 1Ba KOMIUIEKCHBIX YHCIa Z1 =3 +iuz=

2) HaWTh ‘Zl‘, ‘22‘, argzi, argzpu 3amucaTh 4nciia B anreOpanyeckom, TPUTOHO-

METPHUUYECKOM U MoKazaTeIbHOU dhopme;
3) BBIUMCIHTD 2122, Z1 - Z2 KCTIONB3YS aareOpandecKyro hopMmy.



4) BBIMHCTHTH 217 ¥ 21 B anreGpandeckoil, TPUrOHOMETPHUIECKOH 1 TMOKa3a-
Z>

TenbHON (hopMax. CpaBHUTH pe3yNIbTaThI.
~ 3 ~
5) Haiitu z;” (B TpuroHOMETpHUYECKOH Popme).

6) Haiitu Bce 3HaueHUs %/Z, ( B TPUTOHOMETPUUECKOW (hOPME), BEIPA3HUTH B all-
reOpanydeckoit popMme, MOCTPOUTH 3HAUCHHUSI HA KOMIUIEKCHOH TTIOCKOCTH.

N3 Ne 3
1. Jlausr koopauHatel Bepimud nupamuasl ABCD: 4(1,1,1), B(-1,0,2), C(3,-3,0),

D (2,3,4). Haittu: 1) KoopauHaTel BEKTOPOB AB u A%C; 2 ) yron ¢ MeXIy BEKTOpaMu

AB u AC; 3) np,;AC; 4) mnomans rpanu ABC u ee BeicoTy h, omymeHHyIo Ha pedpo
A1A3; 4) o6vem mupamuasl ABCD u ee BoicoTy H, onmyIieHHYI0 U3 BepiuHbI D.

2. Hamucate paszioxenue Bektopa X =(3,-2,7) mo Bekropam &, =(4,-5,1), &,
=(1,-1,3), a;=(1,-2,-2).

3. lanbl KoopauHATHI BepinuHbl Tpeyronbuuka ABC: A(4,3), B(16,-6), C(20,16).
TpeOyetcs HaiiTu: 1) ypaBHeHust ctopoH AB u BC u ux yrioBble KO3(PGUIIUEHTHI; 2)
JUIMHY CTOpOHBI AB; 3) yronBB panuanax; 4) ypaBHenue BbicoThl CD u ee muny; 5)
ypaBHEHHUE MenHuaHbl AE U KOOpAUHATHI TOUKMK MEPECEUCHMs 3TOM MEAUAHBI C BBICO-
toil CD; 6) ypaBHeHHE NPSIMO, MPOXOsAUIel yepe3 TouKy K mapaisienbHO CTOpPOHE
AC; T) xoopauHaThl TOYKH M, pacroyio)KeHHOW CUMMETPUYHO TOYKEA OTHOCHUTEIIHHO
npsimoit CD.

4. Haitnure pacctostaue oT Touku Mo(1,—1,4) 10 MI0CKOCTH, TPOXOIAIICH Yepes
tpu Touku M1(1,5,7), M2(-3,6,3) u Ms(— 2,7,3)..

5. HamumcaTth ypaBHEHHE IUIOCKOCTH, MPOXOJsied uepe3 Touky A(3,—4,1) mep-

MEHIUKYJISIPHO BEKTOPY BC ,rae B (5,3,-4), C (7,8,3).
6. Haiinute  yrom  MeXIy  IUIOCKOCTSIMH X—A/2 y+z-1=0 u
x+v5y+z+3:0.
7. HaliTn KoOpAMHATHI TOYKU M TepecedeHus IIOCKOCTH T X—Y+22+3=0u
x-1 y+2 z-1

npsiMoit L: =
-1 2
8. HaliTn kaHOHWYECKHE ypaBHEHUS TIPSIMOM, 3aIaHHON B OOIIIEM BHJIE:
X—y+2-2=0,
X+y-z2=0.

9. llocTpouTh KpHBBIE BTOPOrO MOPSAKA W BBINHCATh HUX XapPaKTEPHUCTHUKH:

1) x> +y?+4x-6y—-3=0;2) 3x* —y*-12=0; 3) y>* +4y—x+5=0.

NJI3 N4



. 2x*+x-10 i X
1. Haittu upeneisl Hkoui:  a)lim———, 0) lim——, B
p (by )x—>2 X2+X_6 ) x—0 m_l )
X+ 2 4x e
lim ————,r) lim ———., n) Iim(1+—] .
e 2X° 4+ X+1 x>0 arctg 2x X X
2. HccnenoBaTh Ha HEMPEPHIBHOCTH PYHKIIUU: Y = ﬁ

3. HccnenoBath qaHHYIO (DYHKIIMIO HA HEMPEPHIBHOCTH U MMOCTPOUTH €€ TpaduK.
4-x*, ecmu  x<-1
y=42-x, ecmu -1<Xx<2.
X—=5 ecmu x>2
N3 No5
1. lponudpepennpoBaTh JaHHBIE PYHKIIUU:
a)y=x’ +X—14—3\/7+3; 6)y=Xx’-sinx;
X+l
~arctgx’
2. BelUUCAUTHh NPOU3BOJHBIC CIOXHON QPYHKIIUU:
a)y=arctgy/x;  6)y=3%-cos’ x;
8)y=1In sin(x3 + 2) 2)y = arcctg (™).
3. Halituy' BBINOJHHUB CHauyajga JorapudpMUpOBaAHUE YKa3aHHOMU

XZ
byHKIHH Y = X3/ ——— .
X +1

. -
4. HaiiTu npou3BoJHyI0 Yy',eciau a)y = (X +1)sz; 6)y = (]__|_ Xz)a“g x
5. Haiitu npousBoauyo Yy, QyHKUIMHU, 3aJaHHON MapaMeTpUIECKH

X =Cc0S’t,
y =sin’t.

6. Ilonw3ysch npaBusiom JlonuTans, HAMTH yKa3aHHbIE MPEIEIbL:

8)Yy 2)y=2"-tgx.

. e -1 . In(x* =3
a)lim ——; 6) lim #;
x>0  SIN X x=>2 x° —3X+ 2
. COSX—CO0S2X . et —e*=2X
8) lim ;o 2)lim - )
x>0 COSX — COS3X x=>0 X —Sin X
MJI3Ne6

1.HaiiTu 4dYacTHbIE TIPOM3BOJHBICE M 4YacTHble nu(depeHurabl  QYyHKIUH

w=(xy?) .



2. Belumcnute  3HaueHWs ~— YACTHBIX — INIPOM3BOAHBIX Il (YHKIHH
u=In 2(X2 +y?— 22) B Touke M(2,1,1). 3anucars moaHb quddepeHnran yKasaHHoMi

(GYyHKITIH.
3.Haiit yacTHBIC MPON3BOAHBIE PYHKITMHU Z = SiN (uv), rae u=2x+3y; V=Xxy.

4. Halitu TONHYI0 NpPOM3BOAHYK  (QyHKmmM @ U=X+Yy>+2°, rme
y=sinX; Z=COSX.

5. Haittu mnpouwsBogHyro (yHKOMM Y, 3aJaHHOW HESIBHO ypaBHCHHEM
x}+y*—e¥ -5=0.

6. HaiiTu yacTHbIE MPOU3BOAHBIEC BTOPOTO MOPSIIKA (PYHKIINU Z = e,

. ou
7.Jlana Qynkuus U=X’+Yy’+2z°. HallTu NIpPOM3BOAHYIHO — B TOYKE

ol
M (1, 1 1) B HampasieHuu Bektopa | =21+ | + 3K.

8. Jlana Qyukuus U= X’ +y’ + z%. Onpenenuts rpaguent B Touke M(L, 1, 1)
¥ TIPOU3BOJIHYIO OT DYHKIMHU U B JaHHOM TOYKE B HAIIPABJIECHUH TPAJUEHTA.

WUJI3Ne7
BBILII/ICJ'II/ITI) HGOHpe,Z[GJIGHHBIC HHTCTpaJIBII
I\/_Jri/_ 7. x5 dx 13. ['sin 2xc0s5xdx
_ 2 1 1 4
2.je3dx 8. [ x*sin xdx 14. {sin* 3xdx
X =~ 3
3] e*dx 9. [arctgxdx 15. [sin® 2xdx
3+4ex
4
4] 10.] dx 16. [ ctg*xdx
1/1 5x2 X“+x-1
arccos’ x xadx xdx
5. 11. 17.
j N1—x? J\/3—2x—x2 I\/§+1
6. J‘4ctgx dx 12. J‘25X—+2dx J‘ - dX
sin? x x° +2x+10 3sinXx+4cosx+5

MNJ13Ne8
Haiitu ob1iee pemenue (001mumid nuTerpain) nudpepeHuaibHOro ypaBHeHUs
1. e*¥dy = xdx
2. (xy+x’y)y'=1+y?

3. y=xy'= yseci
X

Haiitu yactHoe penieHue (4acTHbIN MHTErpai) Aud@epeHInaIbHOr0 YpaBHEHUS

(x> +1)y'+4xy =3, y(0)=0.



N3 Ne9
= 4.-n+(-1)
1. Hanwmcarp 4 nepBbIX 4yieHa psaa —3 Brimmcare BbIpaxkeHUs 111
n=1 n+

a a a

2. HpOBepI/ITB BO3MOKHOCTb pPCHICHHA  BOIIPOCAa O CXOOUMOCTH  psaa

n-17 n?t n+l *

> (6n+1)-n ¢ NOMOMIBIO HEOGXOAUMOTO TPH3HAKA.

n=1

3. HpI/IMCHHH HpI/ISHaKI/I CpaBHeHI/I}I HUCCIICA0BATH p}II[ Zs— Ha CXOOU-
nmin-3yN+2

MOCTbB.
2 (n+1)!
4. C nomompio npuszHaka JlamamOepa uccienoBaTh Pl ZG—HHa cxXoau-
n=1

MOCTB.
5 C IIOMOIIIBIO HHTCI'PAJIbHOI'O IIpU3HaKa Komm HCCIICAOBATL  pPsAd

e 1
223 n(n+3)

Ha CXOOIHMMOCTD.

N3 Nel0

1. I3 aByX mepeTracoBaHHBIX COBMECTHO KOJIOJ M3BJIEKatoTCA ABE KapThl. KakoBa
BEPOSITHOCTh TOTO, 4TO 1) 00€ KapThl MacTU KPEeCTH; 2) XOTd Obl OJIHA KapTa MacTu
KpecTu?

2. BepositHOoCTh OecriepeboiiHOi paboThI MEPBOTO CTaHKA B TeueHue 4aca 0,75. a
BTOporo 0.8. KakoBa BepOsITHOCTh TOTO, UTO B T€YEHHE 4Yaca OyJeT HapyIlIeHUE B pa-
00Te TOJIBKO OJHOTO CTaHKA, €CJIM CTAHKH padOTa0T HE3aBUCUMO JPYT OT Apyra?

3. B MsCHOM 1ieX NOCTYyNaeT CBUHUHA W3 TPEX CBMHOBOMYECKHX XO3MCTB. Ilep-
BOE X035HCTBO TocTaBisieT 45% ot oOl1el Macchl CBUHOTO Msica, BTopoe — 40%, Tpe-
The — 15%. IlocTaBku nepBoro xo3siictBa coaepxkar 30% CBHUHUHBI, NPEBBIIAIOIIEH
HOpMY cojepskaHus caina, BToporo — 20%, a tperbero — 10% takoi cBuHuHbl. KakoBa
BEPOSITHOCTh TOTO, YTO B34Tasl CIIy4ailHbIM 00Opa3oM CBHHAsA Tylla OyJeT COOTBETCTBO-
BaTh HOPME COJEPKaHUs caa?

4. B xnebornekapHe uMeeTcsi 6 KOHTEHHEPOB I TOTOBOW mpoaykiuu. [Ipu cy-
IIECTBYIOILIEM peXUMe pabOThl BEPOATHOCTh TOTO, YTO B JIAHHBII MOMEHT KOHTEIHEp
MOJIHOCTBIO 3arpyxeH paBHa 0.8. KakoBa BEpOSTHOCTh TOTO, YTO B JTAHHBIA MOMEHT
3arpy>keHbl He Oosiee 4eThipex KoHTelHepoB? HaliTu HamBeposTHEIIee YUCiIo TMOJI-
HOCTBIO 3arpy’K€HHbBIX KOHTEMHEPOB.

5. BeposiTHOCTB OpakeHUs1 MUIIIEHU Tpy 0OJHOM BbicTpesie paBHa 0.8. Kakoa
BEPOSITHOCTBH TOT0, uyTO Mpu 100 BeICTpEsIaX MUILICHB OYJIET MTOpakeHa a) poBHO 85
pa3z; 6) He meHee 75 paz?

6. CpenHee 4yuCiIO 3asBOK, MOCTYMAIOMIMX Ha CKJIAJl B TEUYEHUE MeECAId, PAaBHO
nByM. KakoBa BepOsSITHOCTh TOrO, YTO B TEYEHUE TPEX MECSIEB MOCTYIHUT a) pOBHO 3
3asBKH, 0) Oosee Tpex 3asBOK?

7.IIpon3BoauTcst cTpenbda Mo yaajistomencs nenu u3 opyaus. [Ipu nepBoM BbI-
CTpeJie BeposiTHOCTh nonaganus pasHa 0,8; npu Bropom — 0,4. CiydaiiHasi BeIM4YMHA



X — 4HCcIo MOMNaJaHui B LIENIb NpU ABYX BbIcTpenax. COCTaBUTh 3aKOH pacmpejene-
Hust. [loctpouts rpaduk ¢pyHkuuu pacnpenenenus. Halitu maTemaTudyeckoe 0Kuaa-
HUE, TUCTIEPCUI0 U CPEHEE KBAJIPaTHYECKOE OTKIOHEHUE.

8./lnmmHa wm3roTOBIIAEMON NETanu MPENCTaBIsAeT COOOM CIy4aillHyI0 BEIUYHHY,
pacmpeesieHHyI0 TT0 HopMajibHOMY 3akoHy. CpenHsig JiiuHa aetanu paBHa 50 MM, a
nucnepeus - 0,25Mm?. Kakoe mose J0IMycKa JUIMHBI H3TOTOBISAEMOM JETaald MOYKHO
rapaHTUPOBAThH C BEPOSTHOCTHIO 0,997

N3 Nell

3anana neyxmepHas BeiOopka XY. g BeI0opokX u Y HE0OX0AUMO:

1) CocTaBuUTh MHTEPBAIBHBIN PSJ] pACTIPEACTICHHUS;

2) Haiitn BBIOOPOUYHYIO CPEIIHIOI, BBIOOPOYHYIO JUCIICPCHIO M BBIOOPOUHOE
CpelHee KBaJApaTUIECKOE OTKIOHEHHUE;

3) Haiitu sMnupuueckyro GYHKIUIO paclpeielieHHs U IIOCTPOUTH €€ TpaduK;

4) TlocTpouTh TUCTOTPAMMY OTHOCUTEIBHBIX YaCTOT;

5) IIpoBepuTh TUMOTE3y O HOPMAILHOM pPACHpEICICHUU T€HEPAIbHOW COBO-
KYIIHOCTH C ITOMOIIbI0 Kputepus ITupcona npu yposHe 3Hauumoctu 0,05;

6) Iloctpouts rpadmk TEOPETHYECCKOI MIIOTHOCTU BEPOSITHOCTH;

7) Haiitn noBepuTeIbHBIC HHTEPBAIBI JIJIsl OLICHKH HEU3BECTHOTO MaTeMaTHye-
CKOI'0 0’KMJIaHHsI T€HEPAIbHONW COBOKYITHOCTH € HaJeXHOCThIO 0,95;

8) CocTaBHUTh KOPPEIAIMOHHYIO TAOJIMILy ¥ B IIPEIITOJIOKECHUN O JIMHEHHOM 3a-
BUCUMOCTH MexAy X U Y HalTU BEIOOPOUYHBIN KO3(P(GULKUEHT KOPPEISALNY;

9) IlpoBepHTh THIIOTE3y O 3HAYMMOCTH BBIOOPOUHOro Kod(dduIMeHTa Koppe-
JAUMM 1pH ypoBHE 3HauumocTu 0,05;

10) Haiitu BBIOOpOYHBIC ypaBHEHUS MPSMOUW JIMHUU perpeccun Y Ha X U Tps-
Mo# iuHuM perpeccud X Ha Y U MOCTPOUTh TpadUKu Ha KOPPEISIIUOHHOM TOJI€.

Kpumepuu oyenxu HJ/[3
— OIICHKA «3aYTECHO» BBICTABJISICTCS OOYydYaroIIeMycCs, €CIi padoTa BBINOJHEHA
CBOCBPEMEHHO M B HEM H3JI0KEHO IPAaBWIHLHOE U TOJIHOE PEIIeHHE BCEX 3aJad C
HEOOXOIMMBIMH TEOPETUUCSCKUMH 000CHOBAHUSIMU;
— OLICHKA «HE 3a4TEHO» BBICTABJISIETCSI OOyJaromeMycsi, eciiu paboTa COIepKUT
Menee 50% mMpaBUILHO U TIOJHOCTBIO PEIICHHBIX 3a7ad  0e3 HeoOXOIUMBIX
TEOPETUUECKUX 00OOCHOBAHUA.

Keiic-3agaun
Keiic-3a0aua 1. Ilpu npou3BOACTBE HEKOTOPOTO M3JIETUSI BEPOATHOCTh Opaka paB-
Ha 0,2.
(I) CocTaBuTh 3aKOH pacnpeeacHUs CIIydaliHON BEIMYMHBI X — Yrciia Opako-
BAHHBIX U3/EJIHI, €CJIM U3TOTOBJIEHO TPU U3JIEIH.
(Il) ITycte mpu TPOU3BOACTBE OPAKOBAHHOTO W3ACIUS TPEANPUATHE TEPIUT
yOBITKH B pa3mepe ThIC. py0., a=20 mpu Mpou3BOACTBE HEOPAKOBAHHOTO M3JENUS TO-



naydaer mpuoOsLIh B pasmepe b=10 teic. py0. Torma maTtemaTu4eckoe OKUIaHUE TIPH-
OBLIM MIPEATIPUATHS PABHO __ THIC. pYO.

(111) Oxxunaemast mpuOBLIL TPEANPHUATHS OyIET HYJICBOH, €CIM 3HAUYCHUS YOBITKA
a u npudbLM b paBHEI ...

1)a=40,b=10 2)a=20,b=5

3)a=10,b=40 4)a=5b=20

(BpIOEpUTE BA U 00JIEe BAPUAHTOB OTBETA)

(ConeprkaHre TeAarorndecKuX H3MEPUTENBHBIX MaTepHaioB (heaepaabHOrO HH-
TEepHET-2K3aMeHa B cdepe mpodhecCHOHATBPHOTO 00pa30BaHMs)

Keiic-3a0aua 2.Bo BpeMsi BECEHHETO MaBOoJIKa U3MEHEHHE 00beMa MOCTyNaroIIeit

dsS
B 03€PO BOABI B TEYCHUE CYTOK MOXKHO OMHCATE YPABHEHHEM - - =10+4t, tme S(t) —

00BEM IOCTYNHMBILEH B 03epo Boasl (B M°) 3a Bpems t (B wacax), 0<t <24,

J11st TOro 4TOOBI YPOBEHB BOJIBI B 03€pE HE MPEBBICKII MPEIEIbHBIN YPOBEHbD,
000pyI0BaH CTOK BOJIBI U3 03€pa C HOCTOSHHON CKOPOCTBIO 58 M%/4. B MOMeHT Bpe-
menu t=0 00beM BogbI B 03epe cocTasmi 30000 M3,

(h CocTaBUTh MAaTEMATHUYECKYIO MOJIEIh I HAXOXKEHUSI 00bEeM BOJIbI B
03€pe B MOMEHT BpeMeHH {.

(1)  Ecnm B MoMeHT BpeMeHH t=18 cTOK BOJIbI U3 03epa ObLT EPEKPHIT U 10
KOHIIA CYTOK BOJIa U3 03epa HE BhITEKAIa, TO 00hEM BOJIBI B 03epe B KoHIIe AHS (t=24)
OyleT paBeH  M°

(Conmeprkanue meqarorndecKux U3MEPUTEIbHBIX MaTepUaioB (GeaepalbHOTO WH-
TepHET-7K3aMeHa B chepe npodhecCuoHaIbHOTO 00pa3oBaHus )

Ketic-3a0aua 3.BepoSTHOCTH TOTO, YTO MPOU3BOJIbHAS JI€Talb OKaXKeTcs Opako-
BaHHOW B pe3yJbTaTe MPEIBAPUTEIHLHON MEXaHWYECKONW M TEPMUYECKON 00pabOTKH,
paBHbI cooTBeTcTBeHHO 0,25 11 0,2.

BepositTHOCTH TOTO, UTO OpaK MOYKHO YCTPAHUTH ITyTEM JIONOJHUTENbHOM 00pa-
OOTKH, COOTBETCTBEHHO paBHbI 0,6 u 0,5.

() Ecnu coObiTHe A — neTanb OKaKeTcss OpaKOBaHHOW B pe3yJIbTaTe MpeIBapu-
TEIbHOM MEXaHW4ecKOol 00padoTKu, coObiTHEe B - nertanb okaxercs OpakOBaHHOW B
pe3yJibTare npeaBapuTeIbHON TepMUYeckoi 00padoTku, a codbiTie C — neTajib uMeeT
yCTpaHUMbIH Opak Mocie MpeaBapuTesbHON 00paOOTKU, TO BEPHBIM SIBJIIETCS COOT-
HOILICHHE:

1) P(C)=P(A)P(C/A)+P(B)P(C/B)

2) P(C)=P(A)P(C/A)+P(B)P(C/B)

3) P(C)=P(A)P(C/A)+P(B)P(C/B)

4)  P(C)=P(A)P(C/A)+P(B)P(C/B)

(BpIOEpETE OJIMH BapUaHT OTBETA)

(I1) IIycte P — BeposTHOCTB TOTO, YTO XOTSI OBI OJTHA M3 TPEX CIYYANHO B3ATHIX
MocJie MpeBapUTEIbHON MOATOTOBKY JeTalel OyAeT UMeTh HEYCTpaHUMBIHN Opak, To-
raa 3HaueHue Beipaxkenus: 1000P pasHo...



(Copmepxanue negarorn4eckux U3MEpUTEIbHBIX MAaTepUaioB (eAepaibHOTO HH-
TepHEeT-IK3aMeHa B cepe npodhecCHoOHAITBHOTO 00pa30oBaHus)

Ketic-3a0aua 4.113 MOJIOBUHBI KPYTJIOro OpeBHA € PajnycoM R =102 CM BbITe-
ChIBaeTCsA Oayka ¢ MPSMOYTOJBHBIM TOMEPEYHBIM CEUEHHUEM, OCHOBAHHE KOTOPOTO
paBHO bu BeIcOTa h (CM. PHCYHOK).

OcraBiasicst 4acTh OpeBHA MOCTYNAET B OTXO/IbI.
(I) 3uaveHue BBICOTHI OaNKH h, IPU KOTOPOM KOJUYECTBO OTXOJOB OyaeT MHU-

HHUMAJIbHBIM, PABHO CM.
(BBEIMTE OTBET B 10OJIC)

(I1) TIycte Sp - muomaapbanky B Ciiydae KBaJpaTHOTO MONEPEYHOT0 ceueHus (b
= N), a Smax — HAaKUOOJIBIIIAS BO3MOXKHAS IIJIOMIA/b MTOTIEPEUHOT0 cedeHus Oanku. Toraa

S
100—= paBHO ...
SO

(BBEIUTE OTBET B 10JIC)
(Conmeprxanue nenarorndeckKux U3MEpPUTEIbHBIX MaTepuaioB ¢eepalbHOTO UH-
TEpHET-9K3aMeHa B cepe MpoPhecCuoHAIBHOTO 00pa30BaHMs)

Kpumepuu u wikana oyenxu npu oyenke peuieHusi Keuc-3a0a4u.

- OIICHKA «3a4YTEHO» BBICTABJISETCS 00yUYaIOIIEMYCsl, €CIM TPU PELICHUH 3aJa4u
COCTABJICH NMPABUJIBHBIN 3aKOH PACHPENEIICHUS CIy4YaliHOM BEJIMYMHBI X, IPOBEICHBI
BEPHBIE PACUYETHI UNCIOBBIX XAPAKTEPUCTUK CIIyYalHON BEJIMYMHBI X;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS] 00YYAIOIEMYCS, €CITM HEBEPHO COCTABIICH
3aKOH PACHPENEIICHHs CIIy4alHOM BEIWYMHBI X WJIM MPOBENCHBI HEBEPHBIE PAaCUEThI
YUCJIOBBIX XAPAKTEPUCTHUK CIyYalHOM BENMYMHBI X C HMCHOJB30BAHHEM IPABUIIBHO
COCTAaBJIEHHOT'O 3aKOHA PacCHpeAesI€HUs CIIy4YaiiHON BEJIMYUHBI X.

Ouenounvile cpeocmea 0 NPOEEOCHUS RPOMENHCYMOUHOU ammecmayuu

Ilepeuensv 6onpocog k sk3ameny
1) Tlonsitre maTpuiipl. Bumbl Matpuir.
2) Omnpenenuteny KBaIpaTHBIX MATPHII U KX CBOMCTBA.
3) MuHopsI 1 anredpanyeckue nonoyHeHus. Teopema Jlamaca.
4) Omnepaliui HaJ MaTPUILIAMHU.
5) DriemenTtapHbie peoOpa3oBanus MaTpuil. OOpaTHas MaTpuIia.
6) Panr MaTpuIlbl 1 €ro BEIYHCICHHE.
7) Marpuunslii cioco0 pemrenust CJIAY.
8) ®opmyiber Kpamepa.
9) Kpurepuii Kponekepa-Kanemnu comectnoctu CJIIAY.



10) Ogpnopomnbie CJIAY. Kpurepuii cymiecTBOBaHUS HEHYJIEBOTO PELICHHS O/I-
HopoaHoit CJIAY.

11) Cxewma pemenus CJIAY meromom ["aycca.

12) Tlonstue BexTopa. Buapl BekTopoB. [[nuHa BekTopa. Hampapnsromue xocu-
HYCBI BEKTOpA.

13) JluneiiHas 3aBHCUMOCTD U HE3aBUCHUMOCTH BEKTOPOB.

14) Basuc. Pasznoxxenue BekTopa 1o 0asucy.

15) CkanspHOE NMPON3BENEHUE BEKTOPOB, €0 CBOWCTBA M MEXAaHUYECKHUI CMBICIL.

16) BekropHOE MPOU3BEICHUEBEKTOPOB, €TO0 CBOWCTBA, TE€OMETPUUYCCKHIIA U MeXa-
HAYECKUU CMBICIL.

17) CwmenraHHoe TPOH3BECHHE BEKTOPOB, €r0 CBOWCTBA M TI'€OMETPUYCCKHUI
CMBICIL.

18) Pasnmuunbie (hOpMBI 3aJaHHS IPSIMOI Ha TUTIOCKOCTH.

19) BzaumHOE pPacHOJI0KEHUE MPSIMBIX.

20) PaccrosiHHE OT TOYKH JI0 IPSIMOIA.

21) TlonspHas cucTeMa KOOpIUHAT

22) KoMIUIeKCHbIC YHCIIa, UX M300pakeHHe Ha IIOCKOCTH. MOAyNbh U apryMeHT
KOMIUIEKCHOTO 4yKcia. Paznuunbie popmbl 3alIMCH KOMILIEKCHOTO YHCTIA.

23) AureOpandeckue JEWCTBHSI ¢ KOMIUIEKCHBIMH YHCIaMU.

24) KaHOHWYECKUE YpaBHCHUS KPHBBIX BTOPOTO MOPSIKA: JJUTUIICA, TUTIEPOOIIBI,
1apadoJIbl U UX XapaKTEPUCTUKH.

25) Kiaccudukanmsi KpuBBIX BTOPOro mopsiaka. [IpuBeneHHe KpUBBIX BTOPOTO
MOpsAIKa K KAHOHUYECKOMY BHUJLY.

26) YpaBHEHHUE CBSI3KH TUIOCKOCTEH.

27) OOuiee ypaBHEHHE TUIOCKOCTH U €T0 YACTHBIC CITyYaH.

28) VYpaBHEHHUE IUIOCKOCTH, MPOXOISIIEH Yepe3 TPU JaHHbIC TOYKH; YpaBHCHHE
IUIOCKOCTH B OTpE3Kax.

29) HopmasbHOe ypaBHEHHUE IIJIOCKOCTH.

30) PaccrosiHEe OT TOYKH JI0 TUIOCKOCTH. B3auMHOE pacnosiokeHue IocKocTen

31) TIlpsimast B MPOCTPAHCTBE U €€ ypaBHCHHMS: OOINME ypaBHCHHS MPSMOM; BEK-
TOPHOE YpaBHEHHUE NPSIMOMN; MapaMeTpUYECKUE U KAHOHWYECKHE YpPaBHEHUS
PAMOM; YpaBHEHUE NPSIMOU, MMPOXOASALIEH Yepe3 JBE TOUKHU.

32) Usmenenue GpopMbl ypaBHEHHUH MpsMoid. B3anMHoe pacmosiokeHne mpsMbIX |
IIJIOCKOCTEH.

33) IIpenen pyHKIHMH, OCHOBHBIC CBOMCTBA MPECIIOB.

34) BeckoHEYHO MaJibie M OECKOHEYHO OOoJIbIHe (YHKIIMU U UX CBOMCTBA.

35) HemnpepsIBHOCTh (DYHKITMH B TOYKE ¥ HA UHTEPBAJIC.

36) OmnpeneseHre MPOU3BOIHON (DYHKIINHU, €€ TCOMETPHUUCCKHIA CMBICIT.

37) OcHoBHble npaBwia U GepeHInPOBaAHHUSL.

38) IlpowmsBoaHast CJI0KHON M MapaMETPUIECCKH 33 JaHHBIX (YHKIIH.

39) Juddepeniman GyHKIHH.

40) TlpowsBomubie U MU HEpEeHITNATBI BEICIITNX TOPSIKOB.

41) OcHoBHBIE TeOpeMbl MU PEPEHINATBFHOTO UCYHCICHUs: Teopembl Poss, Jla-
rpanka, Komm u ux npuMeHeHue.

42) Teopema Jlomuras.



43) DOxkcrpeMyMm (YHKIHH. BBITyKIIOCTh M BOTHYTOCTh Tpaduka (pyHKIIUH, TOYKH
neperuda. ACUMITOTHI Tpaduka.

44) Omnpenencare GyHKIMKA MHOTHX nepeMeHHbIx (PMII). O6nacts ompenere-
Hust OMII. YacTHble nmpupallieHust ¥ 4acTHbIC MPOu3BOAHbIE OMII.

45) Tlonueiit nuddepeniman. JuddepeHunrpoBaHre CI0KHON U HEIBHON (yHK-
1107078

46) CkanspHoe mojie. [JoBepXHOCTH U JINHUK YPOBHSL.

47) TlpowsBoHas 10 HapaBieHHIO. | parueHTPYHKINN.

48) DkctpeMyM (GYHKIIUH JABYX IiepeMeHHBbIX. HeoOXxoaumoe W J0CTaTOYHOE
YCIIOBUE CYIIECTBOBAHMSI SKCTPEMYMA.

49) Hawumensiee u HauOobpee 3HadeHrss OPMIT Ha 3aMKHYTOM MHOXKECTBE.

50) TIlepBooOpasnas pyHkuuu. HeonpeneaHHBIN HHTETPal M €r0 CBOHCTBA.

51) Tabumia OCHOBHBIX HHTErpaIOB. IHTETprpOBaHUE 3aMEHOH TePEMEHHOM.

52) HHrerpupoBaHHE MO YaCTAM.

53) MHHrerpan ot GyHKIHH, COACPIKAIIMX KBAAPATHBIN TPEXUIICH.

54) WHrerpupoBaHHe PallMOHAIBHBIX APOOCH.

55) HHrerpupoBaHHe TPUTOHOMETPUYCCKUX (PYHKIIHH.

56) WuterpupoBaHue HEKOTOPBIX MppaNMOHANBHBIX (QyHKIMA. [loHATHE O HEWH-
TErpupyeMocTu QyHKIUH.

57) OnpeneneHHBIN HHTETPAT - ONPE/ICICHUE U CBOICTBA.

58) IlIpomsBogHasi OT ONpEICIICHHOTO HHTETpajia MO TEPEMEHHOMY BEPXHEMY
npejaeny.

59) Cpsi3p MeXay ONpEACICHHBIM HWHTETPAJIOM W IMEepPBOOOpa3HOW (QyHKIHEH.
®opmyna HetoTona-JIeliOnuna.

60) T'eomerpuuecKue U MEXaHUUECKUE TIPUIIOKEHUS OMPEICIICHHOTO HHTETpaa.

61) HecoOcTBeHHBIC HHTETPAJIBI IEPBOTO U BTOPOTO PoJia

62) JIBoiiHOW MHTErpa: onpeaecHUEe U CBOMCTRA.

63) BbruuciieHre IBOWHOIO MHTETpaia MyTeM CBEICHHS K MOBTOPHOMY. OCHOB-
HbI€ BUJIbI 00JaCTE HHTETPUPOBAHUS

64) T'eomerpuyeckue M MEXaHHUYCCKHE PUIIOKEHHS JBOHHOTO HHTETpaa.

65) KpuBosuHeiHbIC HHTETPANIBI, UX BHIYUCICHHE U YCIOBHE HE3aBUCHMOCTH OT
JUHUW UHTETPUPOBAHMUS.

66) dopmyna ['puna.

67) BbluuciieHuEe TEOMETPUUCCKUX U (DU3MYCCKUX BEIUYMH MOCPEACTBOM KpH-
BOJIMHEWHBIX UHTETPAJIOB.

68) uddepeHumansubie ypaBHeHus. [TonsaTrHe 06 00IIEM U YaCTHOM PEIICHHUSX
muddepenunansHoro ypaBHeHus. ['eomerpuyeckas uHTepnperanus. 3agayda
Komm.

69) uddepeHumanbHbie ypaBHEHUS C Pa3ICISIONIMMUICS TIEPEMCHHBIMHU.

70) OmuHoposnbie nuddepeHInaIbHbie YPaBHEHHS TIEPBOT0 MOPSIKA.

71) Jluneiinsie muddepeHimaibabie ypaBHeHUS 1-ro mopsiaka. YpaBHeHue bep-
HYJIT!

72) YpaBHeHus B mONHBIX AuddepeHnmramax

73) HuddepeHnmanbable YpaBHEHUS BBICIINX MOPSIKOB. YPaBHEHUS, JIOITyCKa-
OLIUE TIOHUKEHHUE MTOPAIKA.



74) Jluneiinsie omHOpOHBIE MU (HEepPEeHIIMAIBHBIC YPAaBHEHHUS BTOPOTO MOPSAKA.

75) Crpykrypa 0OIIETr0o peIIeHUs JIMHEHHOTO HEOJAHOPOAHOIro auddepeHinaib-
HOTO YpaBHEHHE BTOPOTO MOPSIKA.

76) WHTerpupoBaHHe JHMHEHWHBIX HEOMHOPOIHBIX auddepeHInaIbHbIX ypaBHE-
HUM C MOCTOSIHHBIMU KOA(h(UIIMEHTaMH C MPABOM YaCcThIO CIIEIUATIBLHOTO BUA

77) Tlpumenenue amnmapata qudepeHIHaTIbHbIX YPaBHEHUH B MECXaHHUKE.

78) UwmcnoBbIe psIbl - ONPEEICHUE, ICHCTBUS Ha/l HUMH.

79) TlonsTHE CXOAMMOCTH, CBOMCTBA CXOASIIUXCS psioB. HeoOxommumoe ycimoBue
CXOJUMOCTH.

80) Psanabl ¢ MOJOKHUTENBHBIME WieHaMHU. J[OCTaTOYHBIE MPHU3HAKH CXOJUMOCTH
Jlamamb6epa, Komm, cpaBHEHUS PSIOB.

81) 3mnakomepeMeHHbIC pPsIbl. JlOCTaTOYHBIA MPU3HAK CXOJUMOCTH 3HAKOYEpe-
nyromuxcs psaaoB (mpusHak Jleionuma).

82) AOcomoTHas M YCIOBHasE CXOJMMOCTh 3HAKONEPEMEHHBIX psifoB. CBoiicTBa
a0COMIOTHO cxoAsmuxcs psAaoB. OLeHKa 0CTaTOYHOTO YJieHa psaaa

83) ®ynkimoHambHbBIC Psibl. CXOMUMOCTD (DYHKIIMOHAIBHBIX PSIIIOB.

84) Crenennbie psgpl. Teopema AGens. MHTepBan U paauyc CXOIUMOCTH CTe-
IIEHHOTO psJa.

85) JleHcTBHsI CO CTEIICHHBIMU PSIIAMH.

86) PaznoxxeHnue QyHKIMIA B CTENICHHBIC PSAbL.. Pa3noxkeHne HEKOTOPBIX AJIEMEH-
TapHbIX QyHKUIUN B psag Maknopena. OneHka 0CTaTOYHOTO WIEHA.

87) Tpuronomerpudeckue psabl Dypbe. JJocTaTOUHBIN MPU3HAK CXOAMMOCTH Psi-
noB ®ypwe. opmyiibl s Ko3hPUIIMEHTOB psia.

88) Psax ®@ypbe i YETHBIX U HEUCTHBIX (DYHKITHIA.

89) DieMeHTH KOMOMHATOPUKHU: TICPECTAHOBKH, pa3MEIICHUS, COUCTAHHUSI.

90) Bwuasl cirydaiiHbix coObITHi. Kitaccudeckoe onpeneieHne BeposaTHOCTH. Teo-
pema CII0’KEHUSI BEpOATHOCTEN. 3aBUCUMbIE U HE3aBUCUMbIE COOBITHS.

91) VYcnoBHas BepoSITHOCTh. TeopeMa YMHOKEHHSI BEPOSTHOCTEH.

92) ®dopmyna nosHoi BepositHocTH. Popmyia baiieca.

93) IloBTopHBIc He3aBHcHUMbIe UcTbITaHus. ®opmyna bepuymin. CpoiicTBa OH-
HOMHAJIBHOI'O  paclpedesieHus BepOATHOCTEHM. HaueposTHeniiee 4ucio
HACTYIIJICHUH COOBITHIA.

94) JlokampHast Teopema Jlamnaca. MurterpanbHas Teopema Jlammaca. Acummro-
tuyeckas gopmyna [lyaccona.

95) CiyuaiiHble BEJIMYMHBI U 3aKOHBI MX pacnpezeicHus. JIMCKpeTHbIC U Hempe-
PBIBHBIE ClTydaiiHble BeIM4YUHbI. CriocoObl 3a/JaHusl JUCKPETHOW U HENPEPBHIBHOU
CJIy4alHbIX BEJIMYMH U UX CBOMUCTBA.

96) UwmcnoBble XapaKTEPUCTUKU CIyYaHBIX BETMYUH U MX CBOWCTBA.

97) BeposTHOCTb NONAJaHUs CIyYailHON BEJIMYUHBI B MHTCPBAIL.

98) HopwmanbHOoe pacpee/ieHue U €r0 YUCIOBbIE XapaKTEPUCTHKU

99) Iloka3zarenbHbIN, HOPMAILHBIA 3aKOHBI pacHpeeicHUs HEMPEPhIBHON CITy-
YaWHOW BEJINYHHBI.

100) MoMEeHTBI, ACUMMETPHSI U KCIIECC CITy4YaiHOW BEITMYHMHBI.

101) 3akoH OOJBIIMX YHCENT W €ro IMpaKTHYeCKoe 3HaueHue. [IoHsATHE O IIeH-
TpPaJIbHOM IPEAEIIBHON TeopeMe JIamyHoBa.



102) OcHOBBI CTaTHCTHYECKOTO omucaHus. ['eHepanbHass W BBIOOPOYHAS COBO-
KYITHOCTb.

103) BapuanmoHHBIN psiJl, €r0 YMCIOBBIC XapaKTEPUCTUKH U rpaduyeckoe mpej-
CTaBJICHUE.

104) Craructudeckue oneHKU. ToYeuHbIe OI[CHKH.

105) HHurepBaybHas oreHKA. JlOBEpUTEIIbHBIA MHTEPBAJI. YPOBEHb 3HAYMMOCTH.
JloBepUTENbHBIN UHTEPBAJ AJI OLICHKH MAaTeMAaTHYE€CKOTO OKUJIAHUS U CpelIHe-
ro KBaJPaTUYHOTO OTKJIOHCHUSI HOPMAIBHOTO PaCIpeIeTICHNU.

106) Craructudeckas runore3a. OmKOKH MEPBOro U BTOpPoro poja. OO0Imas cxe-
Ma MpoBepKHU rumnoTe3. [IpoBepka THUMoTe3sl 0 PAaBEHCTBE TEHEPATBHBIX CPEITHUX
JIBYX HOPMaJIbHBIX COBOKYITHOCTEH.

107) IIpoBepka IMIIOTE3bl O PABCHCTBE IeHEPAIbHBIX JUCIEPCHI ABYX HOPMAalIb-
HBIX COBOKYITHOCTEM

108) IIpoBepka rumoTe3bl O paclpeaeiCHUN TeHepalbHON COBOKYyHMHOCTH. Kpu-
tepuu corsacus [Iupcona. JlucrnepCuOHHbBIN aHAIHU3.

109) ®yHKIMOHANBHAS, CTATUCTHYECKAs M KOPPESAIMOHHAs 3aBUCHMOCTH. Oc-
HOBHBIE MMOJIOKEHHUS KOPPEIAIIMOHHO-PETPECCUOHHOTO aHAN3A.

110) Jluneitnas nmapuas perpeccus. KoadduuueHnt xoppensaiuu. YpaBHEHUS pe-
rpeccun. [IpoBepka 3HaYUMOCTH ¥ HHTEPBAJIbHAS OIIEHKA IMapaMeTPOB CBSI3H.

111) TlousTHe 0 HEeMMHEHHON perpeccun. KoppeasiuoHHOe OTHOIICHHUE.



Bbuaersl a1 3K3aMeHa
(npumep)

MUWHHUCTEPCTBO CEJIbCKOI'O XO35MCTBA POCCUMCKON ®EJIEPALIMNA
(benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30oBaTeNIbHOE YUpEKICHUE
BBICILIETO 00pa30BaHuUs
«CamapcKuil TocyJapCTBEHHBIN arpapHblid YHUBEPCUTET)
Hanpasnenue: 23.03.01 — TexHoNOTHS TPAHCTIOPTHBIX MPOIIECCOB
[Ipoduns: «Opranuzaiys nepeBo30K U YIpaBlieHHE Ha TPAHCIOPTE)
Kadenpa «Pusuka, MmaTemMaTuka U HHGOPMAITMOHHBIC TEXHOIOT UM
Hucnunnuna «MaremMaTukay
JK3aMeHAIMOHHBIN OmiteT Ne 1

1) PaHr MaTpHIibl ¥ €r0 BBIYHUCIICHHUE.
2) PaccrostHEE OT TOYKH JI0 IFIOCKOCTH.

3) Borunciuth npeaen GyHKIHn Iimo 1= cosx :
X— X
CocraBurenp O.H. bepumBunmn
(Toamuch)
3aBenyronuii kageapoi J1.B. Muponos
(moamnucs)
« » 20 1.

HpnMep ITAJOHHOI'0 0TBETA HA BOIIPOC IK3AMCHAIIMOHHOTO ounjiera

1) PaHT MaTpUIIbI U €TO BBIUUCIICHUE.

B mpousBosibHONM Marpuiie A mopsaka MXNIyTeM BBIYEPKUBAHUS HECKOJBKUX
CTPOK M CTOJIOLIOB TaK, YTOOBI KOJIMYECTBO OCTABUIMXCS CTPOK PABHAIOCH KOJIMYECTBY
OCTaBILIUXCS CTOJOIIOB, MOKHO 00pa30BaTh MHOKECTBO MUHOPOB.

HawuBsIcuii MOPSIIOK OTIMYHOTO OT HYJSl MUHOPA Ha3bIBA€TCS PAHIOM MaTPHULBI
A u o6o3Hauaercs r=rangA.

Ecnu kBaapatHas maTpuia nopsjka N HEBBIPOKIAEHHAs, TO €€ PaHTI PAaBEH €€ I10-
pPAOKY N, B IPOTHBHOM CJIy4ae — PaHI MEHbLIE €€ MOopsiiKa. PaHr HyJIeBONH MaTpULbI
IIOJIArar0T PaBHBIM HYJI0. PaHr quaroHaabHOM MaTpULbI paBEH KOJIWYECTBY €€ HEHY-
JIEBBIX UArOHAJIBHBIX 3JIEMEHTOB.

VYkaxxem npuem, o0Jeryaronnii BBIMUCICHUE paHra, OCHOBAaHHBIN Ha Cieayrolen
TEOopeMe.

Teopema. DneMeHTapHbIe MPEOOPA30BAHMS HE MEHSIOT PaHTa MATPHUIIBI.

Takum 00pa3oM, HaXOXKJAEHUE paHTa MaTPUIbl A CBOAMUTCS K TOMY, YTOOBI C MO-
MOIIIbIO AJIEMEHTAPHBIX NPeoOpa3oBaHUIl EPEBECTH MATPUILy A B CTYNEHUYATyIOMAT-

puIy 4" TOrO K€ paHra:
N

a; &, .. d, .. a,
0 ay 8p o 8y pcmpox
A .
0 0 .. a, apn
0 .. 0 m—pcmpok




B KOTOPOI: a) BCE DJIEMEHTHI, PACIIOIOKEHHBIC HIDKE TJIaBHOW JTMAarOHAA PaBHBI HY-
J710; 0) MO0 BCE AIEMEHTHI MOCIAEIHUX M — P CTPOK paBHBI HYJIIO, TUO0 M = P; B) BCE
AJIEMEHTHI TJIABHOM JIMAarOHAaJIM HE PaBHBI HYJIIO.

Panr matpuiel OyneT paBeH YHCITy TJIABHBIX JHArOHATBHBIX 3JIEMEHTOB, OTINY-
HBIX OT HYJIS WJIM YHCITy HEHYJIEBBIX CTPOK MaTpPHIIB, T.€.

rangA= rang 4’ =p.

2. PaccTosiHueM OT TOYKHM J0 TUIOCKOCTH.PaccTossHuEM OT TOYKH IO TUIOCKOCTH
Ha3bIBACTCS JUTMHA TICPIICHIUKYJIISIpa, OMYIEHHOTO U3 ATOW TOYKH Ha IJIOCKOCTh. Pac-
CMOTPUM B TMPOCTPAHCTBE HEKOTOPYIO TIUIOCKOCTh 7 W TPOHW3BOJIBHYID TOYKY
Mo (X Yo Z5) - BBIOEpEM MIJIS TIIIOCKOCTH €IMHUYHBIN HOPMATBHBIA BEKTOP fi ¢ HAYAJIOM

B HeKoTopor Touke Mi(X1,Y1,21)e 7 1 mycTh d — paccTosIHHE OT TOYKHA M, JIO IJIOCKO-

ctu = (puc. 5). Toraa d =‘npﬁMlM0‘=‘ﬁ-MlMo

, Tak Kax |i|=1.

M,

Puc. 5
Ecnu mnockocTh 7 3amaHa oOmuM ypaBHeHHEM Ax+By+Cz+D=0, TO €€ HOp-
MaJbHBIM BEKTOPOM SIBIIsieTCA BEeKTOp ¢ koopaunatamu (A, B, C) u B kauectBe enu-

HUYHOTO HOPMAJIBHOTO BEKTOPA MOXHO BHIOPATH
~ A B C

A= ) ) ).
JA? +B2+C2 VA?+B2+C2 A2 +B2+C?
[Tycthb (X, Yo,Zo) ¥ (X1, Y1, Z1) — COOTBETCTBEHHO KOOpAuWHAThI Touek Mo uM;. Torma
BBITOJIHSETCSI PABEHCTBO Ax +By, +Cz;+ D=0 MOXXHO HAalTH KOOPAWHATBHI BEKTOpA
MM = (X =%, Yo — Y1, 20 —23) -
3anuckIBas CKaJIIPHOE MPOM3BEACHUE fi-M,M, B KOOpJAWHATHON (opMe U Mpeoo-
pasys ero, noysy4yaem
d= |A(Xo —X) +B(Yo —y1) +C(z, — Zl)| __ |Ax; + By, +Cz, — (Ax, + By, +Cz,)| ’
JAZ 4 B2 42 JA? +B2+C?
IMOCKOJIBKY Ax + By, +Cz, =-D, TO
d- |AX, + By, +Cz, + D)| .
VA2 +B? +C?
3. Hcnonb3ys nepBblil «3aMeyaTeNIbHbIN Ipeien, MoIyYuM

., X . X . X
2sin® = 2sin = 2sin =
. 1—-cosx .. . .. X . 1. . X
I|m—=I|m—2:2I|m—2-I|m3|n—:2llm—2-—-I|m5|n—
x—0 X Xx—0 X Xx—0 X x—0 2 Xx—0 X 2 x>0 2
2
1



8.3 Kpurepun oueHMBaHUA YPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIUH

OneHka pe3yapTaToB 0Oy4eHHS MO JUCHUUILIMHE B opMe YpOBHS C(HOpMUPOBAH-
HOCTH KOMIIOHEHTOB 3HAaTbh, YMETb, BIAJETh 3asBJICHHBIX TUCHUUITMHAPHBIX KOMIIE-
TEHIUNA TPOBOAUTCS MO 4-X OaJbHOW IIKaJNe OICHUBAHUS MyTeM BBHIOOPOUYHOIO KOH-
TPOJIsi BO BpEMSI DK3aMeHa.

[[Ixana oneHnBaHMs dK3aMeHa

Pesynbrar sk3aMeHa Kpurepun

«OTJIIMYHOY OO6yuaromuiics T1y00KO ¥ MPOYHO YCBOMII MPOTPaMMHBINA MaTepual, uc-
YepIIbIBaIOLIE, M10CJIE0BATENbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro
W3JlaraeT, TECHO YBS3bIBAET TEOPUIO C MpakTukoil. [Ipu »aToM oOyuaro-
LIUACS HE 3aTPYIHSAETCA C OTBETOM IPU BUAOM3MEHEHUU 3aJaHus, IIpa-
BUJILHO OOOCHOBBIBA€T MPUHSATHIC PEIICHUS, BIAJACET Pa3HOCTOPOHHUMU
HaBBIKAMU ¥ IIPUEMaMH BBITIOJHEHUS MPAKTHYECKUX PadoT.

«XOpOILIOY» OOyyaromuiicss TBEpIO 3HAET MPOTPAMMHBIA MaTepHal, TPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, He JOIYCKaeT CYLIECTBEHHBIX HETOYHOCTEH B
orBeTe Ha Bompoc. OH JOJKEH MPaBUIBHO NMPUMEHSITh TEOPETHUYECKUE
MTOJIOKCHUS TIPH PEIICHUU MPAKTUICCKUX BOIPOCOB, BIAIETh HEOOXOIH-
MBIMH HaBBIKAMHU U IPHEMaMU UX BBITIOJHEHUSI.

«YIOBIIETBOPUTENBHO» | OOyUaroNIuiicsl IMEET 3HAHHS TOJBKO 110 OCHOBHOMY MaTepuaiy, HO He
YCBOWJI €r0 JIETaJIbHO, JAOMYCKAeT HETOUHOCTH, HEIOCTATOYHO MPABUIIb-
Hble (OPMYJIIMPOBKH, HAPYILIEHHs IOCIEAOBATEILHOCTU B H3JI0KEHUU
MaTepuanga M UCHBITHIBACT 3aTPYAHEHHUS B BBIMOJIHEHUU MPAKTUYECKUX
pabor.

«HEYJOBIETBOPUTENbHOY» | OOydaroluiicsHe 3HaeT 3HAYUTEIbHON YacTH MPOrpaMMHOTO MaTepuania,
JIOTIYCKaeT CYLECTBEHHbIE OMIMOKH, HEYBEPEHHO C OOJBIIMMHU 3aTPYyAHE-
HUSIMH BBITIOJIHSAET MPAKTHUECKUE pabOThl MM OTKA3bIBAETCS OT OTBETA.

8.4 MeToauueckue MaTepHAJIbl, ONpedesiioNlie MPOUeAyPbl OIeHHBAHMS
3HAHUM, YMEeHUIi, HABBIKOB U ONbITA JeSATeJIbHOCTH, XapaKTEePU3YIOIIUX ITANbI
¢GopmupoBanus KoMIeTeH U

OneHka 3HaHMNA, YMEHHM, HAaBBIKOB, XapaKTepusyloulas 3Tamnbl (HOpMHpPOBaAHUS
KOMIIETCHIIMM M0 aucuuruinHe «MaremaTuka» mpoBOAWTCS B (opMme Tekymen u
IIPOMEXKYTOYHOM aTTECTALMH.

KouTponb Tekylield ycrneBaeMOCTH OOydYarolIMXcsi — TeKyllas aTTecTalus —
IIPOBOAUTCA B XOJE CEeMeCTpa C LEIbI0 OIPENENIEHUs YPOBHS  YCBOCHHUS
0Oy4aroIuMuUCs 3HaHUW; (OPMUPOBAHUS Y HUX YMEHUN U HaBBIKOB; CBOEBPEMEHHOI'O
BBISIBJICHUS MPEINOAaBaTEIeM HEAOCTATKOB B MOJATOTOBKE OOYYAIOIIMXCS M MPUHSATHUS
HEOOXOIUMBIX MEp IO €€ KOPPEKTUPOBKE; COBEPIICHCTBOBAHUIO METOJIMKH OOYUEHHS;
opraHu3anuu yueOHoM paboThl U OKa3aHUsl 00yHarONIUMCS MHIUBUYaIbHON TOMOIIIH.

K koHTpOJIFO TeKyliel ycneBaeMOCTH OTHOCATCS NPOBEPKAa 3HAHWUW, YMEHUW W
HABBIKOB 00YYaIOIINXCSI:

* Ha 3aHATUAX (YCTHBIN OIPOC, pEeLICHUE 3a/1ay);

® [10 pe3yJIbTaTaM BBITOJHEHHS HHAUBUAYaJIbHBIX JoMallHuX 3aganui (M13);

® [10 pe3yJbTaTaM NPOBEPKU KAa4E€CTBA KOHCIIEKTOB JIEKIIMM U MHBIX MAaTEPUAJIOB;




* [10 pe3yJibTaTaM OTYETa OOYYAIONMIUXCS B XOJI€ MHANBUIYATLHON KOHCYJIbTAIIUN
npernojaBaresisi, MPOBOAMMOM B  Yachl CAMOINOATOTOBKHA, IO  HUMEIOIIMMCS
3a/10J5KEHHOCTSM.

KoHTposib 3a BbINMOTHEHUEM OOYYAIONIMMUCS KaXKIOTO BUJAa pPabOT MOXKET
OCYIIECTBJISATHCS MOJTAIMHO U CIIY>)KUT OCHOBAHHEM ISl IPEIBAPUTEIILHON aTTeCTalluu
10 TUCHUILIINHE.

[IpomexxyTouHasi aTTecTalus Mo AUCIUIUIMHE MPOBOIUTCS C LIETbIO BBISBICHUS
COOTBETCTBHS YPOBHS TEOPETHUSCKUX 3HAHUH, MPAKTHUYECKUX YMEHUU W HABBIKOB I1O
muciutuinHe TpedoBanusM OI'OC Mo HampaBIIEHUIO TIOATOTOBKH B (hOpMeE dK3aMEHa.

DK3aMEH TPOBOAMUTCS TMOCJE 3aBEPIICHUS] HM3Y4YCHUs JUCHUILUIMHBI B 00beMe
paboueii yueOHOU mporpammbl. dopma mNpPOBEAEHUS DJK3aMeHa OIPEaeseTCs
kadenpoil (ycTHbIi — 1o Ouieram, MO0 mMyTeM coOeceloBaHUs IO BOMPOCaM;
MUChbMEHHasi paboTa, TecTupoBaHwe u Ap.). OleHka MO pe3yibTaTaM 3K3aMeEHa:
KOMIUUHOY, «XOPOULOY, KYOOBIEMBOPUMETbHOY, KHEYO0BIeMBOPUMETILHOY.

Bce BubI TeKyIero KOHTPOIS OCYHIECTBISIOTCS HA MPAKTUYECKUX 3aHITHUSIX, BO
BpEMSI BBITIOJIHEHUSI HHAUBUIYAIbHBIX JTOMAIIIHUX 33/IaHUM, a TAKXKe 10 pe3yJibTaTaM
JI0KJIa/Ia Ha HAyYHOU CTYJIEHYECKOU KOH(EepeHIIUH.

Kaxnas ¢opma KOHTpoJis MO AMCIUIUIMHE BKJIIOYAET B ce0sl TEOPETUUYECKUE
BOIIPOCHI, MO3BOJIAIONINE OLIEHUTh YPOBEHb OCBOCHHSI OOYUYaIOIIMMHCS 3HAHUUA U
PAKTUYECKUE 3a/IaHUsl, BBIABIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUU U
HAaBBIKOB.

[Tponenypa olieHUBaHUSI KOMIETEHIIUM, O0yJarOMXCs OCHOBaHA Ha CJICIYIOIIUX
CTaHJapTax:

1. [TeproaIHOCTH IPOBEICHUS OIIEHKH (HA Ka)KJIOM 3aHSTHH).

2. MHOrocTyneH4arocTh: OleHKa (Kak MpernojaBareyieM, Tak U OOy4aroluMucs
TPYIIbI) U CAMOOIEHKa 00y4Jaroierocs, 00Cy»KJIeHue pe3yJbTaToB U KOMILJIEKCa Mep
10 YCTPAHEHUIO HEJIOCTATKOB.

3. EnuHCTBO MCIOJIB3yeMOM TEXHOJIOTHH JIJIi BCEX OOYYarolIuXcCsi, BBITIOJHEHUE
YCIIOBU COMOCTABUMOCTH PE3yJIbTATOB OIICHUBAHUS.

4. CobimroieHre Mocaea0BaTeIbHOCTH MPOBEACHUS OIIEHKU: MPETyCMOTPEHO, UTO
pPa3BUTHE KOMIIETCHIIUNA UIET TI0 BO3PACTAHUIO UX YPOBHEH CIIOKHOCTH, & OLICHOYHbBIC
CpelCTBa Ha KaXKJIOM dTare YYUTHIBAIOT 3TO BO3paCTaHUE.

Kpatkas xapakTepucTthka TpOLEAYphl pealu3alii TEKYIIeT0 KOHTPOJIS U
IPOMEKYTOYHOM  arTecTalldd MO JWCHWIUIMHE IS OICHKH  KOMIICTCHITUI
00yyJaroImuxcs NpeacTaBjicHa B TaOIUIIE.

Ne | HaumenoBanu Kpartkas xapakrepuctuka npoueaypbl [IpencraBnenue
I/ | € OLIEHOYHOTO OLICHMBAHMSI KOMITETEHIUI OLIEHOYHOI'O
cpencTBa cpenctBa B GhoHjIE
1 NuauBuayansH | CpeaIcTBO — IPOBEPKM  YMEHUH  NPUMEHSTH Kommnekr
O€ JOMAaIllHEEe | MOJIyUeHHbIE  TEOPETUYECKHUE  3HAHUS IO | UHIUBUIYaTbHBIX
3aJlaHue JUCIUIUIMHE JJIsl peLISHHs] TUTIOBBIX 33]a4 JIOMalTHUX 3aJIaHui
2 Keiic-3amaua [IpoGnemuoe 3aJaHue, B KOTOPOM Keiic-3amaun
oOyuaromemycs npesaraiT OCMBICIIUTh
peasibHyI0 npogec-CHOHAIBHO-
OPUEHTUPOBAHHYIO CHUTYalHI0, HEOOXOIUMYIO
JUISL pellieHusl JaHHON MpoOIeMbl




YcrHbiit CpencTBo KOHTPOJISI 3HAHWM OCHOBHBIX MOHATHU [lepeuenb
onpoc U 33aKOHOB AMCLUUILIMHBL.MOXKETIPOBOAUTHCA B BOIIPOCOB ISt

HayaJie/KOHIE JIEKIIMOHHOTO UJIU MPaKTHYECKOTrO IIPOBEICHUS
3aHsATUs B TeueHue 15-20 muH. JIMOO YCTHBIN | yCTHOTO ompoca Ha
OlpOC  IPOBOAMTCA B  TEUYEHHE  BCErO IPAKTUYECKUX
MPAKTUYECKOr0 3aHATHUS 10 3apaHee BbLAAHHOU 3aHATHUAX
TEMAaTHUKeE. BriOpannbrii [peroaaBaTesieM
oOyuaroluiicss MOKeT OTBeYaTh C MecTa JHOo y
JIOCKHU.

OK3aMeH [IpoBomuTCcss B 3aJaHHBII  CpPOK, COIVIACHO Komrmuiekr
rpaduky ydeOHoro npouecca. [Ipu BbicTaBneHUn BOITPOCOB K
OLICHOK YUYUTBIBAETCA YPOBEHb IPUOOPETEHHBIX 9K3aMEHY .

KOMIIETeHIIMH  oOywaromerocs.  KoMImoHeHT
«3HATBY OLIEHHUBAETCS TEOPETHUYECKUMU
BOIPOCAMHM  TI0  COACP)KAHUIO  JMCIUILUIMHBI,
KOMITOHCHTBI ~ «YMETh» W  «BIANCTh» -
MPAKTHKOOPHUEHTUPOBAHHBIMH 33 JaHUSIMH.




PaGouas mporpamMma cocTaBieHa Ha OCHOBaHMHU (DeIepajbHOro rocyaapcTBeH-
HOT0 00pa3oBaTeNbHOro cTaHAapTa Beicuiero oopasosanus (CI'OC BO).

Pa6ouyro mporpamMmy paspaboTai:
npodeccop kadenpsl «Pu3nKa, MaTeMaTUKa ¥ MHOOPMALMOHHBIE TEXHOIOTHI A-p
nen. Hayk, nonent O.H. BepumBwm _ _——=—_ — <

PaccmoTpena u ofo6peHa Ha 3acefanun Kadeaps! «Pu3KKa, MaTeMaTuKa U HHpopMa-
L{HOHHbIE TeXHOIOTHI) «Z2 » c-eeyzerte 2027 1, mipoToKon Ne £

3aBeyromuii kapenpoi
KaH/. ¢pu3.-Mat. HayK, noueHt Jl. B. Muponos %
7

/'/
COI'JTACOBAHO:
[Mpezcenarenb METOIMYECKON KOMUCCHH (DaKyJIb
KaH/. TeX Hayk, qoueHT A.Il. beraenun %\7“
Pyxosoautens OITOIT BO
KaHz. TeX. HayK, noueHT . H.I'yxun i

/ i
W.o. HauanpHuka YMY 5 /
M.B.BopucoBa (é@/é‘ o
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