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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Ienpro OCBOCHMS TUCIUITIMHEI SBISETCS (POPMUPOBAHKE O0IIETIPOPECCHOHAIFHON KOMIIETCHITNHN, 3HAHUH 0a3MCHBIX
MOHSATHI MaTeMaTHKH, METOA0B, IPUMEHSEMBIX IIPH U3y4E€HHH €CTECTBEHHOHAYYHBIX, 00IIENPO(eCcCHOHATBHBIX,
CIELMAIBHBIX AUCLUIUINH U B IPAKTUUECKOHN AEATEIbHOCTH.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznen) OIT: | b1.0.12

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOZYJIST)

OIIK-1 CriocobeH pemath HHXEHEPHBIC 33/1a44 B IPOGECCHOHATBHOM JEeSTEIbHOCTH C UCIIOIb30BAHUEM METO/IOB €CTCCTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHalIN3a ¥ MOAEIUPOBAHHS

OIIK-1.1 ITpumenseT MeTOABI BHICIIEH MAaTeMaTHKH [UIS PELICHUS 3a/1a4 MPOPeCcCHOHATBHOM NesITebHOCTH

B pe3yJsbTaTe ocBOeHHS JMCHUNIUHBI (MOLYJIs) 00y4aIOUIUIACH J0/IKEH
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3HaTh:

3.1.1

OCHOBHBIC pa3iCJibl Hay‘IHOﬁ JUCIHUITIIINHBI, €€ 0a30BbIC UJICH U MCETOHI.

3.2

YMmeTh:

3.2.1

IIPUMEHSATH TOJTyIeHHBIE 3HAHISI MATEMAaTHYECKOT0 allapaTa s pelIeH st KOHKPETHBIX 3a1a4 B 001aCTH
mpoecCHOHaTbHON AeSTENbHOCTH.
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Buaagers:

3.3.1

MCTOAAaMHU MCCJICAOBAHUA MATCMAaTUYCCKUX MO,HCJ'ICIZ; HaBbIKaMU MPUMCHCHUS MAaTEMATUYCCKOI'O arrapara K
HCCICAYEMbBIM MOJCIIAM; HABbIKAMH IPUMEHCHU S IMMOJTYUCHHBIX 3HAHMI.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon

Pazpen 1. JMHEMHAS AJITEBPA

1.1

Omnpenenureny, ux cBoiicTsa. Merox Kpamepa perieHus cucTeM JIMHEHHBIX 1 3
ypaBHeHUH. Anre6pa marpuu. OOpaTHast MaTpulia. MaTpUyHbIi METOA peLIeHUs
CUCTEeM JIMHEHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnu. Meton

Taycca. /Jlex/

1.2

Beruucnenue onpenenuTeneii BToporo, TpETbero NopsiAkoB. Beruncnenue 1 2
MUHOPOB U anre0panydecKux AONOIHEHUH. MaTpHubl U AEHCTBUS C HUMU.
Haxoxxnenue oOpaTHOI MaTpuIlsl. PerieHue cucTeM JIMHEHHBIX YpaBHEHUH
Metonamu Kpamepa u o6patHoif maTpuirsl. Pemenue ciucteM MeTOIOM
Iaycca. /ITp/

1.3

Posir MaTeMaTHKU B IIOATOTOBKE CIIEIIMAINCTOB BBICILIETO 3B€HA 1 4
KEJIE3HOIOPOIKHOTO TPAHCIIOPTa M (POPMHUPOBAHHH OOILHX U
HpO(l)eCCI/IOHaJII)HBIX KOMHCTCHHPII:I. TlonsTie o Marpuune. OCHOBHBIC CBOIMCTBA
onpenenuTeneil. Munop u anrebpamdeckoe rononHenue. /Cp/

1.4

Beruucnenue onpenenuTeneil BToporo, TpeTbero Nopsakos. Beruucinenue 1 6 pa
MHUHOPOB U aire0panueckux AOMONHeHUH. PelieHue cucteM JTHHENHBIX
ypaBHeHui MmeTogom Kpamepa. /Cp/

1.5

PaznoxxeHne onpeaenuTes Mo JIEMEHTaM CTPOKH WK cTonona. Perrenne 1 6
cucreM JnHEHHbBIX ypaBHeHnH (CJIY) ¢ momomtsio onpenenureneii. @opMyist
Kpawmepa. JleiictBus ¢ matpuniamu. OOpatHas MaTpuiia. MaTpu4HbIA METOT
pEIICHHs CUCTEeM JIMHEHHBIX ypaBHeHUH. /Cp/

1.6

Marpuns! u geiictBus ¢ HUMA. Haxoxxnenue oopatHoi matpuitsl. Pemmenue 1 6
CHCTEeM JINHEHHBIX YPaBHEHHI METOI0OM 00paTHOi MaTpuisl. /Cp/

1.7

Panr matpuirsl. COBMECTHOCTh CHCTEMBI TMHEHHBIX ypaBHEHHM, TeopeMa 1 5
Kponekepa-Kanemmu. Meron I'aycca. /Cp/

1.8

Beruncnenue panra Marpuiibl. Pemmenue cucrem metonom ['aycca. Pemenue 1 4
omHOpOonHEIX cucteM. [Ipumenenue CJIY mpu pemeHnn nNpodecCHOHATBHBIX
3amad. /Cp/

Pasnen 2. BEKTOPHAS AJITEBPA 1 AHAJINTUYECKAS
IT'EOMETPHUSA

2.1

Ipocreiitue cBepenus o Bekropax. CloKeHne BEKTOPOB. YMHOKEHHE BEKTOPa 1 3
Ha yncio. basuc u koopauHATHI BeKTopa. [IpoeKius BeKTopa Ha BEKTOP.
Pa3noxeHne BEKTOpa B OPTOroHAILHOM 0asuce. Hampapisiroiue KOCHHYChI
BekTopa. /Jlex/

HaunmenoBanue pa3jiesioB 4 TeM /BUJA 3aHATHS/ Cemectp | YacoB | IIpumeuanue
3aHATHSA / Kype




2.2

CrnoxeHne BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCI0. MOIyIb U HAIPaBIISIONIHE
KocuHychl. CKalsipHOE Mpon3BeieHne BeKTopoB. /I1p/
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CkalsipHOE, BEKTOPHOE M CMEIIaHHOE NTPOU3BEICHHS, HX cBoicTBa. /Cp/

2.4

Pemrenvie 3a1ad Ha BEKTOPHOE M CMEIIAHHOE TIPOU3BEICHHIE BEKTOPOB. Mx
npunoxenus. /Cp/

2.5

IInockocTh 1 TMNEPIIOCKOCTh. YPAaBHEHUE IUNIOCKOCTH, MTPOXOASILIEH yepes
JAHHYIO TOUKy. YacTHBIE ClTydan pactonoKeHHs IITOCKOCTH OTHOCUTEIBHO
CHCTEMBI KOOpAuHAT. B3aumHoe pacnonoxxeHue miockocteil. Paccrosaue ot
TOYKH J10 TockocTH. [Ipsimast muHus. OOmmee ypaBHEHHE IPSMOHA. YpaBHEHHUE
IIPSIMOH ¢ YriIoBbIM Koa(duimenToM. B3anMHoe pacronoxxeHue npsmMon u
IUIOCKOCTH. B3anMHOe pacronokeHne JByX HPsIMBIX Ha mtockocTH. /Cp/

2.6

Pemrenvie 3a1a4d Ha IPSIMYIO M TDTOCKOCTE. /Cp/

2.7

Kpussie Broporo nopsinka. Dmmunc. ['unepbona. [Tapabona. [TonsipHas cucrema
KOOpIMHAT. YpaBHEHMS! JIMHUH B TIOIAPHBIX KoopauHartax. /Cp/

2.8

Bexropsl. JInHeliHbIe oneparyy Hajl BeKTopamu. basuc Ha mIocKkocTy 1 B
npocTpancTse. CKaIsIpHOE, BEKTOPHOE U CMELIaHHOE Mpou3BeaeHus. /Cp/

2.9

Pemenue 3agag Ha ypaBHEHHSI KPUBBIX BTOporo mopsinka. /Cp/

2.10

Perrenvie 3a1a4 Ha c0KEHNUE BEKTOPOB, YMHOJKEHHE BEKTOpa Ha YKcIio. Momyiib
1 HalpaBIIoNre KoCHHYCHl. CKalsipHOE POM3BEICHNE BEeKTOPOB BekTropHoe n
CMeIIaHHOE TIPOM3BECHIE BeKTOpoB. X mpmtoxenus. /Cp/

Pasnen 3. BBEAEHUE B MATEMATUYECKHNU AHAJIN3

3.1

[onsTre dyHKIMY, Tpeen GYHKIMHU U M0CIEA0BATEILHOCTH. 3aMevaTenbHbIe
npeaensl. beckoHeuHo Maible 1 OECKOHEYHO OONBIINE BENINHEI,
9KBHBAJIICHTHBIC BeIMYMHEL. TOUKH pa3peIBa U ux Kiaccuduxarus. /JIex/
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Onpenenenue npenena. Heonpenenennoctu Buga 0/ 0 u [/ (. 3ameuaTenbHbIe
npeaensl. DxBuBaneHTHBIe BM BennunHbl. HenpepbIBHOCTD U TOUKA
paspeiBa. /TIp/
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OcHoBHBIE BUIBI 0TOOpaxeHnH. OnpeeNeHne MeTPHIECKOro IIPOCTPaHCTBA.
OrpaHnueHHBIC MHOXKECTBA. [Ipeern mocie10BaTeIbHOCTH B METPUIECKOM
npoctpanctse. [Ipeaen oroOpaxenus. beckoneuno mansie (bM),
OrpaHUYCHHBIC, 0CCKOHEYHO OOJBIIIE M OTACIUMBIC OT HYIS BETHYHHBL.
Ipocreiimme cBoiictBa BM Benmuunn. [Ipocreiimue cBoticTBa npenenos. /Cp/
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Pemenue 3agaq Ha pexnensl. Heonpenenennoctr Buga 0 /0 u [/ [. /Cp/

3.5

3ameuarenbHble npeaensl. /Cp/

3.6

Cpasuenne 6eckonedno Maibix (BM). CoticTBa skBuBaeHTHEIX BM. ['maBHas
yacth bBM u 6eckoHeqHo O6omnbiioii BennunH. [IpenenpHblii mepexo B
HepaBeHcTBe. [Ipu3Haku cymecTBoBaHMs Npejena. 3aMedaTeNbHbIe IPeIebl.
Tabmuma ocHOBHBIX SKBUBaJICHTHEIX BM. HerpepbIBHOCTE (D)YHKIINH B TOUKE.
Touku pa3psIBa 1 ux Knaccupukanus. [IppMeHeHne HIeMEeHTOB
MaTeMaTHYeCKOro aHalN3a MPU pelIeHuH NpohecCHOHANbHBIX 3aaa4. /Cp/

3.7

Pemienue 3anau Ha sxBUBasieHTHBIE BM Bennuunbl. HenpepbpIBHOCTD U TOUKH
paspbIBa.
/Cp/

Pasjen 4. JUOO®EPEHIUATHHOE HCYUCIEHUE ® YHKLIMI
OJHOI1 (®OIT) 1 HECKOJIBKNX NEPEMEHHBIX (®HIT)

4.1

Onpezenenre NpoU3BOIHOM, OCHOBHBIE MpaBuiIa AuddepeHnupoBaHus.
IIpousBomHas cnoxHOW U oOpatHO GyHkumu. Iuddepennuan. [Ipapuio
JlonmTans Ayt BEIMHUCIIEHHS IpesiesnoB. McenenoBanue GyHKINH C TOMOIIBIO
IIPOM3BO/IHBIX. VIHTEpBaIbl MOHOTOHHOCTH, KCTPEMYMBI, HHTEPBAJIbI
BBIIYKJIOCTH M BOTHYTOCTH, TOUKH Iieperuda, acumMnrorsl. [loctpoeHue rpaduxa
¢yaxnum. /Jlex/

4.2

Brrancienne Ipon3BoaHBIX U AU GepeHInanos GyHKINH OqHON ITepeMEeHHOM.
Berruncienne IpoM3BOIHBIX BBICIINX MOpsAKoB. HaxoxaeHue mpenenos ¢
ucnons3oBaHueM npasuia Jlonurans. VicenenoBanue GpyHKIUHA ¢ TOMOIIBIO
MIPON3BOAHBIX. HaxokieHne To9ek sKcTpeMyMa 1 Todek neperuda. Haxoxnenne
acumnroT rpaduka Gyakmn. [TonHoe nccnenoBanue QYHKIUI U TOCTPOCHUE
rpa¢uxos. /IIp/
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Juddepeniman orodpakeHUs eBKINI0BA IPOCTPAHCTBA B €BKINI0BO
npoctpancTBo. Juddepenunan u npoussoanas yncioBoid ®OII. TTomHbrit
nuddepennnan u gactHBIe mpon3BoaHble gnciaopoir ®HII. [Iprnvenenue
nuddepennmana kK TpHOIIHKCHHBIM BEIYUCICHUSIM. BBIUnCIeHNE TPON3BOAHBIX
u auddepeHuanoB cnoxuelx Gynkuuit. /Cp/
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Perrennie 3a1a4 Ha BBIYMCIICHHE TPOU3BOIHBIX CIIOKHBIX U ITApaMETPUUECKUX
¢yaknmit. YacTHBIC TPOM3BOIHBIC QYHKINH HECKOTBKUX ECPEMEHHBIX.
Huddepenumans! GyHKINI HECKOMBKHUX MepeMeHHbIX. {nddepenipoBanue
HesiBHBIX (yHKIwmid. /Cp/

4.5

Brruncnenue npou3BoAHBIX HEBHBIX GyHKIMH. [Ipon3BonHbIe 1

v depeHnnatbl BBICIINX ITOPSAKOB JUIS YMCIOBOW (DYHKIUH OXHOH
nepeMeHHOH. YacTHBIE TPOU3BOIHEIEC YHUCIIOBOH (DYHKIINH HECKOITBKIX
MIepEeMEHHbIX U TOIHbIe Au( depeHIaibl BEICIINX MopsakoB. CBoiicTBa
Gbyukmii, nuddepenupyemMpix Ha natepsaie. /Cp/

4.6

Perenue 3aa4 Ha nudGepeHMpPOBaHNe CIOKHBIX (yHKIuH. [Ipou3BoaHbIe
BBICIINX TTOpsikoB. /Cp/

4.7

PackpriTue Heonpenenennocrei no npasuity Jlonurans. @opmyna Teitnopa.
Ocratounslii uieH Gopmyns! Teinopa B popme Jlarpamxka. [Ipencranenue
HEKOTOPhIX (yHKIMA 10 Gopmyie Tetinopa. [Toctpoenue rpaduka GyHKIHH.
Haubonblee 1 HanMeHblee 3HaYeHusT PyHKIUK Ha oTpe3ke. PenieHne
Ppa3IM4HBIX MPO(ECCHOHATIBHBIX 3a/1a'; ONpeeIeHne METOIOB U CIIOCOO0B HX
pelIeHusT; OLCHKA UX 3 dekTrHBHOCTU 1 KadecTsa. /Cp/

4.8

Pemienue 3agay Ha BeIYMCIEHHUE IpeacIoB C TOMOLIBIO MpaBUIa JlonuTans. /Cp/

4.9

[punoxenus popmynsr Teitnopa k nccnenoBanuro GyHkunii. @opmyna Teitmopa
qutst uncnooi GHIL. JIokanbHbIe SKCTpeMyMBbI (DYHKIIUH HECKOIBKUX
MepeMEeHHBIX. YCIOBHBIE dKCTpeMyMbl drciaoBoit @HII. I'mobanbHbie
9KCTPEMYMBI YHCIIOBOH (PYHKIIMM HECKOIBKHX MepeMeHHBIX. /Cp/

4.10

Pemenne 3amad Ha nccienoBaHne GYHKIMH (Bo3pacTaHne, yObIBaHHE,
akcTpemym). /Cp/

4.11

DnemMenTHI Teopun nois. [Ipon3BoaHAs CKASIPHOTO TIOJIS [0 HATIPABICHUIO.
I'pamuent. /Cp/

4.12

Touku nepernda, aCUMITOTBL, TONHOE UCCIIe0BaHNe QYHKIUHA 1 TOCTPOCHHE
rpadukos. /TIp/

4.13

Pemenne 3amaq Ha JTOKaNbHBIC U TII00AJIBHBIC 3KCTPEMYMBI (PYHKITHN
HECKOJIBKHUX MEPEeMEHHBIX. YCIOBHBIE SKCTpeMyMsl. /Cp/

Paspen 5. 9JIEMEHTBI TEOPUU MHOXECTB

5.1

MHoxecTBO U IIOAMHO>XKECTBO. O6T>CJII/IH€HI/IC H NEPECCYCHUC MHOXKCCTB.
Paznocth MHOXeCTB. JlononHeHne MHOXKeCTBa. JleKapTOBO POU3BEICHUE
MHOXeCTB. MoIIHOCTh MHOXecTBa. /Cp/

Paznen 6. JIEMEHTBI TEOPMM @ YHKIIMU KOMIIJIEKCHOM
INEPEMEHHON

6.1

KoMmrurekcHbIe gucia B anrebpandeckoil popme M JeHCTBUS Hal HUMHL.
KomrnekcHble yncia B TPUTOHOMETPUIECKON | MokaszaTenbHoi Gopmax. /Cp/

6.2

®opmynsl Myaspa. PaznoxeHre MHOrowieHa Ha MHOXKHTENIU B CIIy4ae
JeHCTBUTEIBHBIX 1 MHUMBIX KOpHEH. /Cp/

Pazgen 7. AHTET'PAJIBHOE HCUYUCJIIEHHUE ®OI1 1 ®HII

7.1

ITepBooOpasnas. Heonpenenennsrit uaterpain. OCHOBHBIC TTPUEMBI
MHTETPUPOBAHUS: TIOABEACHHUE MO 3HAK TU(epeHnrana, HHTETPUPOBAHHE TI0
4acTsM, 3aMeHa IiepeMeHHON. OnpeeNeHHbII HHTErpajl U FTeOMETPUYCSCKUE
TIPHIIOKEHUSI OTIPEISIIEHHOr0 MHTErpaia: TUIONIA (b MIIOCKOH (UTyphI B
JIEKApTOBBIX U TOJIIPHBIX KOOpIWHATAX, JJIMHA AyTH KpuBoil. HecoOcTBeHHBIE
MHTErpajbl: HHTErpaj 1o OECKOHEYHOMY MPOMEKYTKY, HHTErpall OT
HeorpaHuYeHHOW QyHKIMH. /JIek/
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HenocpencTBeHHOE HHTETPUPOBaHHKE 110 popMmynaM. Beraucienue
[IepBOOOPA3HBIX C IIOMOIIBIO 3aMEHbI TIEPEMEHHBIX H [0 4acTsM. PanmoHaibHbIe
apobu. MHTerpupoBaHie HEKOTOPBIX HPPALHOHATIBHBIX H TPUTOHOMETPHICCKIX
Gbynxuuii.OnpeesieHHbIe 1 HECOOCTBEHHBIC HHTETpaJIbl. [ eoMeTpryeckue
TIPUIIOXKEHHS OIpeieNIeHHOTr0 nHTerpaia. /IIp/
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IepBoobpasnas. HeonpeneneHHbIH HHTETpaN U ero cBoiicTa. Tabmuma
HHTETPAJIOB. OcCHOBHEIE TIPUEMBI UHTECTPUPOBAHUSA: ITOABEACHUEC IO 3HAK
auddepeHnrana, HHTErPUPOBAHKE MO YACTIM, 3aMeHa nepeMeHHoi. /Cp/




7.4

Henocpexncreennoe nunterpuposanue mno ¢popmynam. /Cp/

7.5

Beruncienue nepBooopasHbIX ¢ MOMOIIIBIO 3aMEHbI IEPEMEHHBIX U 110
gactsM. /Cp/

7.6

IloHsTHE OIpEAEIEHHOrO UHTErpala Kak Mpeela UHTErPaIbHON CyMMBI.

®opmyna HetoTona-Jleitbuuma. OCHOBHBIE CBOMCTBA ONpeAeTEHHOIO HHTETpaa.

OueHkH onpesieneHHOro nHTerpana. Teopema o cpeJHEM 3HAaYEHHH.
Boruncnenue onpeneséHHbIX UHTETPAIOB C IOMOIIBIO MTOJCTAHOBKU.

Beruucnenue onpeneéHHbIX UHTEIPAJIOB IIyTEM HUHTEIPUPOBAHUS 110

gactsaM. /Cp/

1.7

Wuterpaisl, copeprkarine KBaJpaTHbIA TpexwieH. Pannonansubie qpobdu. /Cp/

7.8

WHTerpupoBaHre HEKOTOPBIX HPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX
¢ynaxnuit. /Cp/

7.9

[MpumMenenHue onpeaeseHHbIX HHTEIPAIOB YIS PEIICHUS MPUKIAIHBIX
3amad. /Cp/

7.10

PemeHne 3amad Ha onpe/ieNieHHBIE M HeCOOCTBeHHBIE HHTETpajbl. /Cp/

7.11

HecoGcTBenHbIe nHTErpainsl. VIHTErpaa kak (GpyHKIHS IpeesioB
unTerpupoBanus. /Cp/

7.12

FCOMCTpI/I‘{eCKl/Ie TIPUIIOKCHUA ONPCACIICHHOIO HHTETpaJia. HpI/IJ'IO)KeHI/IC
ONpCACIICHHOr0 HHTErpajia K pCICHHUIO HpO(beCCI/IOHaJTBHBIX 3a1a4. /Cp/

7.13

[MonsTne 06 nHTErpanax mo Mepe. BerurcieHme TBOHHBIX HHTETPAJIOB B
JIEKapTOBBIX U IOJIIPHBIX KoopauHaTax. IIpuioxeHnus N1BOMHBIX HHTETPAJIOB.
Vi3amMeHeHue nopsiika HHTETPUPOBAHMS B ABOITHOM MHTerpaie. /Cp/

7.14

Brlunciienue ABOMHBIX MHTEIPAIIOB B JIEKAPTOBBIX M HOISAPHBIX KOOPAMHATAX.
V3sMeHeHue Topsiika HHTEIPUPOBAHUS B IBOMHOM HHTerpaiie. [IpuiokeHus
JIBOMHBIX UHTErpaoB. /Cp/

Pazgen 8. OBBIKHOBEHHBIE TU®O®EPEHITUAJBHBIE YPABHEHUSA
Aay)

8.1

OcHoBHble OHATHS. []Y TIepBOro nopsiaka, HHTErpUpyeMbIe B KBaApaTypax:
YPaBHEHUS C pa3/IeISIOIINMUICS ITepEeMEHHBIMHA, OTHOPOIHBIC YPaBHEHNS,
JIVHEHHBIC YPaBHEHNUS, ypaBHEHN bepHym, ypaBHEHNS B ITOTHBIX
muddepennunanax. Jluneitnsie 1Y n-ro nopsaka: CBOWCTBa peleHUH
OJIHOPOZIHBIX W HEOIHOPOHBIX YpaBHEHUH, CTPYKTypa ol1uero pentenus. /JIex/

8.2

Pemenne 1Y nepsoro nopsiaka. Pemenue 1Y BBICIINX MOPSIIKOB,
JIOIYCKAIOIUX IOHMKEeHUE Nopsaaka. Jlunelinele ogHopoansie 1Y n-oro
TIOpsiZIKa C MOCTOSIHHBIMU K03 dunmenTamu. PeliieHne THEHHBIX
HEoqHOPOIHBIX JIY ¢ mocTosHHBIME KO3((GHIIEHTaMH CO CIIEHAIBLHON ITPaBoi
qacteio. /Tp/

8.3

[onstue o muddepenimansaoM ypasHeHun ([Y). 3amaga Komm s
ypaBHEHHUs [IEPBOro nopsiaka. ['eomerpuueckas nHTepnperanus pemesui 1Y
MIEPBOro MopsiiKa. YpaBHEHHUs C pa3felsIoUMMUcs epeMeHHbIMU. JInHeltHoe
ypaBHeHue. YpaBHeHue beprymnn. OmHOpoaHOE ypaBHEHHE MEPBOTO
nopsinka. /Cp/

8.4

Pemenue 3agad Ha qu¢epeHInaIbHbIe YpaBHEHUS 1-ro mopsaka ¢
paszaensiomuMucs nepeMeHHbIMU. O THOpoHBIE ypaBHEHHUS 1-ro nopsaka. /Cp/

8.5

VpaBHeHUs B ONHBIX Auddepernuanax. 3agaya Komm as Y Beicmmx
TIOPSAIKOB. YpaBHEHUS, JOITYCKAIOIINE TTOHIDKEeHUE Topsiaka. /Cp/

8.6

Pemenne 3agaq Ha TuHEHHBIC MU depeHnnaTbHbIe YpaBHEHHUS IIEPBOrO
nopsanka. YpasHenue beprymmu. /Cp/

8.7

CTpyKTypa pelieHus THHESHHOr0 OHOPOAHOr0 YPaBHEHHS N-0r0 MOPsIIKa
(JIO1Y). Pemienne JIOJIY ¢ noctostHHBIMU KodddunneHTamu. CTpyKTypa
PpeIICHUs TMHEHHOTO HEOHOPOIHOTO MU GEpEHIIHATBHOTO YPaBHCHUS

(THIY). /Cp/

8.8

Pemenue 3amad Ha ypaBHeHUs B ONHBIX quddepenunanax. JOLAY ¢
MOCTOSIHHBIMU K03 dunmenTamu. JInHeiHple HEOJHOPOHBIC YPABHEHUS C
ITOCTOSHHBIMH K03()(hUIIMEHTaMH ¥ IPABOH YacThIO CliernansHoro Buga. /Cp/

8.9

Haxoxnenue gactroro permenns JIH/TY ¢ mocrosHHBIMI K03 (DUIMEHTaMHA U C
IIPaBOH 4acThIO crienuanbHoro suna. Haxoxxnenue pemenus JIHAY meronom
BapHallK MPOU3BOJIHBIX OCTOSIHHBIX. HopManbHas cucrema JIY. Cesasb ¢ 1Y n
-ro nopsiaka. /Cp/

8.10

Pemmenne 3aa4d Ha MHTCTPUPOBAHUC )IY BBICIIUX ITOPAAKOB ITYTEM INOHHKCHU A
nopsinka. /Cp/




8.11

Pemenue JIHY ¢ nocTostHEBIME KOd(UITEHTaMH METOIOM HEOIPEAEIEHHbIX
k03 unmenTos. PerieHne TMHEHHBIX HEOAHOPOAHBIX YPAaBHEHHUI C
ITOCTOSHHBIMH KO3()(PHUIIMEHTaMH METOIOM BapHaIUHU ITPOU3BOIBHBIX
mocTOsTHHBIX. /Cp/

8.12

Pemenne cucrem J1V. Tect no unTerpanbHoMy ucuucieHuro u JIY B cucreme
BUOC. /Cp/

Paznen 9. KOHTAKTHBIE YACBI HA ATTECTAIIUIO

9.1

KonTponsHnas pabora /KA/

0,8

9.2

KoHTakTHBIE Yachl Ha aTTECTALUIO B IEPHUO]] dK3aMEHAIIMOHHBIX ceccuii /KD/

2,35

9.3

Bauer /KD/

0,25

Pasnen 10. CAMOCTOSATEJIBHAS PABOTA

10.1

CaMocTosTeNEHOE N3yIeHHE TEOPETHIECKOro MaTepuaia

1. TToBepXHOCTH BTOPOTO TOPSIIIKA: HIUTHIICON, TUIIEPOOION B, TTapaboIIOHIH,
IITHHIPUYCCKHE TTOBEPXHOCTH, KOHYC.

2. CpoiicTBa rpadMKoB QYHKLHUH.

3. AnreOpandeckast KiTacCUPUKAIHS (YHKITHH.

4. Jluneapuzarnus Qynkiun. /Cp/

10.2

KonTponsHnas pabora /Cp/

17,2

10.3

IMonroroka k nexuusiM. [IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX U
JIOTIOJTHATEIIHBIX N3AaHUH (110 BOIIPOCcaM K pasJesiaM | TiaBaM yIeOHBIX
W3IaHUI), IOMCK, aHAJII3 1 OIIeHKa HH(OPMAIUH 110 COepKaHUIO yIeOHOro
matepuana. /Cp/

10.4

INoaroroBka k mpakTudeckum 3aHstusM /Cp/

18

Pazpnea 11. YUCJIOBBIE 1 @ YHKIIMOHAJIBHBIE P51 /1bI

OcCHOBHBIE OIpeaeNneHust, HeOOXOIUMBIN MPU3HAK CXOAUMOCTH PSa.
JlocTaTo4YHbIE IPU3HAKH CXOAMMOCTH YUCIOBBIX PAIOB C MOJOKUTEIbHBIMU
YqJICHAMU. 3HaKOH€peMCHHLIC pHZILI. 3Ha}<0qepez[yroume(:ﬂ pﬂZ[BI, HpI/ISHaK
Jlewionuna. /Jlex/

11.2

UYucnossle psasl. JlocTaTouHbIe IPH3HAKK CXOAMMOCTH: IpH3HaK JJamambepa u
paaukanbHbiid npu3Hak Komu. Materpansabiii npusHak Komw. [pusnaku
CpaBHEHHs. 3HAKONIepeMEeHHBIC psabl. [Ipu3Hak JleliOHua. YcoBHas U
abcomoTHas cxonumocTH. DyHKIMOHATBHEIE U CTENICHHBIC PsBL. Pamimyc
cxonumoctu. /Ip/

11.3

O6nacTh CXOOMMOCTH (PYHKLMOHAIBHOTO psiia. PABHOMEpHast CXOIUMOCTb,
I depeHINPOBaHNE U HHTETPUPOBAHIE PABHOMEPHO CXOJSIIUXCS PSIOB.
CreneHHbI€ PsIZIbl: HHTEPBAJ CXOAUMOCTH, paguyc cxoaumoctu. Pan Teiinopa.
Pa3noxeHne HEKOTOPBIX NIEMEHTApHBIX (yHKUuil B psa Maknopena. /Jlex/

11.4

Ilonstue o psane. Ilpocreiinme cBoiicta psinoB. [lonoxuTenpHble YUCIOBBIE
psnbl. [pusnaku cxogumoctH. /Cp/

Yucnossle psabl ¢ HONOKUTENBHBIMH 4iieHAMH. [IpU3HaKKU CXOAUMOCTH.
HeobxommMerit mpusHak cxoxumocth. [Ipm3nak JlamamOepa. PagnkamsHbri
npusHak Komm. MaTerpansaslii npusnak Komu. /Cp/

11.6

3HakonepeMeHHbIe psAbl. AOCOMIOTHAS M YCIOBHAsL CXOAUMOCT. /Cp/

11.7

Pemienue 3a1a4 Ha PU3HAKK CPaBHCHHUS. 3HAKOIIEPEMEHHBIC psiibl. [Ipu3HaK
JleiitbHnna. YcimoBHas u abcomoTHas cxoqumoctu. /Cp/

11.8

OyHkuMoHaNbHBIE psAAbl. [IoHATHE 0 PABHOMEPHOU CXOQUMOCTH PsAA.
Crenennsie psiabl. Teopema Abens. /Cp/

11.9

Pemenne 3agad Ha (hyHKUMOHANBHBIE psitbl. CrenieHHbie paabl. /Cp/

11.10

Paznoxxenne GyHKIMIA B cTenieHHbIe paasl. Pan Teitnopa. /Cp/

11.11

PaznoxeHre OCHOBHBIX dJIeMEHTapHBIX (GyHKUUiT B psaasl Telnopa u
Makxknopena. [IpumeHeHre TabIuIbl MpocTeHmux pasnoxenui. /Cp/

11.12

CrerneHHBIE psIBI B IPUOIMKEHHBIX BEIYUCICHUSX. /Cp/

11.13

Beruncienne MHTETPaIoB IPH HOMOIIH CTEHEHHBIX psnoB /Cp/




11.14

IMpubmmxenHoe pemenne quddepeHnnanTsHbIX YPaBHEHNH ¢ TIOMOIIBIO
CTeneHHbIX psiaoB. /Cp/

11.15 | Pemenue 3agaq Ha UHTErprpoBaHue MU (EepeHIHATFHBIX YPAaBHCHHH C
roMonibio psiyioB. /Cp/

11.16 | Tpuronomerpudaeckue psasl. [Tonstue o pagax @ypse. /Cp/

11.17 | Pemenue 3agau Ha psasl Dypse. /Cp/
Paznen 12. TEOPUSI BEPOATHOCTEHN

12.1 Aunrebpa cobsiTHii. Kitaccuueckoe onpenenenue BeposTHOCTH. Teopema o
BEPOSITHOCTH CYyMMBI COOBITHUH. YCIIOBHBIE BepoATHOCTH. DOpMyITbl ONMHON
BeposiTHOCTH U Batieca. /Jlex/

12.2 OneMeHTH KoMOMHaTOpHUKH. AnreOpa coObIThil. @opMyra oTHON BEpOSTHOCTH.
Dopmyna baiteca. Ciryqaitabie Bennuanns! (CB), 3aK0HBI HX pacpeeeHusl.
Xapaxkrepuctuku CB. BuHOMHaNBHBIN 3aKOH. 3aKOH PEIIKUX SIBJICHUH.
HopmansHoe pactipenenenue. /IIp/

12.3 Teopema 0 BEpOSITHOCTH TIPOU3BEICHHS COOBITHH. [ToHsATHE
TIOCIIeA0BATENIbHOCTH HE3aBUCUMBIX HcnbITaHui. Cxema beprymnnu u
nonuHoMuanbHas cxema. [IpenensHbie Teopemsl [lyaccona u Myaspa-Jlanaca.
Ciyuaiinble BeU4YMHBI (AUCKPETHBIE U HENPEPBIBHBIE). 3aKOH paclpeesIeHHsL.
UncnoBsre xapakrepuctuki CB (MaTemaTnaeckoe oXKUIaHUEe U AUCTICPCHS
CIIy4aiiHOW BeTMYMHBI, MOMEHTBI, MOJIa, MeaAnaHa). /JIex/

12.4 Msuoromepusie CB, dynkius pacnpenenenus apymeprnoit CB. IInotHOoCTH
pacnpenenenus apymepHord CB. YciioBHbIe 3aK0HBI pacnipenenenus. JInneinas
perpeccus. /T1p/

12.5 BBoansie noHATHS Teopuun BeposTHOCTEN. [IpocTpaHCTBO 311eMeHTapHBIX
cobsrtHit. /Cp/

12.6 OneMeHThl KOMOMHATOPHUKH. [IpunokeHnss KOMOMHATOPUKH K PEILICHHIO
npodeccnoHabHbIX 3a1a4. /Cp/

12.7 OCHOBHBIEC TEOPEMBI TEOPUH BEPOSITHOCTEH. AnreOpa coObITHi. DOpMyITBI
TIoNHO#H BeposTHOCTH U Baiteca. /Cp/

12.8 Pemenuie 3agau vHa anreOpy coObITHH. DOPMYIBI CIIOKEHUS U YMHOKEHHS
BepositHocTei. /Cp/

12.9 Cryuaitnas Benmuunna (CB). 3amanue 3akoHOB ee pacrpeneneHus. /Cp/

12.10 | Pemmenwe 3a7a4 Ha opMysaa MOTHON BeposTHOCTH U popmyia baiteca. /Cp/

12.11 UYucnossle xapakrepuctuku CB. /Cp/

12.12 Pemienvie 3a1ad Ha OCHOBHBIE 3aKOHBI pacnpenenenuit. /Cp/

12.13 3aKOHBI pacTIpeeTIeHUs IS TUCKPETHBIX CIydalHbIX BenndnH. /Cp/

12.14 | Pemienue 3ana4 Ha ciy4aitabie BennuuHbl (CB). 3akoHBI pacnipeieieHus u
gucnoBble Xapakrepuctuku CB. /Cp/

12.15 3akoHbI pactpeneneHus i HenpepbiBHBIX CB. /Cp/

12.16 | Pemienue 3ama4 Ha HOpMaJbHBIN 3aK0H pacnpenenenHus. /Cp/

12.17 | 3akons! 6oapmux uncen. /Cp/

12.18 BBenenue B TeopuIo cilydaiiHbIX Npoueccos. IIpuMmenenne Teopuu
BEPOSITHOCTEH MPH pelIeHnH npodeccuoHaNbHbIX 3a1ad. /Cp/
Paznen 13. MATEMATHYECKAS CTATUCTHKA

13.1 BapranmoHHbI psi, THCTOrpaMMa 1 TTOJUTOH 9acTOT. DMIHpHYecKas QyHKINSA
pacmpenenenus. Beibopounoe cpenaee, BeIOOpodHas qucnepcns. TodedHsie n
HMHTepBaJIbHbIE OLICHKU. [locTpoeHne 1oBepUTENbHBIX HHTEPBAJIOB.
Cratucruueckue rumotessl. [IpoBepka rumoTe3sl 0 HOpMaJIbHOM paclpeieIeHHN
TeHepaIbHOI COBOKYITHOCTH 1o Kputepuio [Tupcona. /Jlex/

13.2 Bri6opounsnit meton. [locTpoeHne MOIUTOHOB YaCTOT U THCTOTPAMMBL.

YuCIoBbIe XapaKTePUCTHKHU BHIGOPKU. TOUCUHBIC ¥ HHTEPBAIBHBIC OLICHKH
[apaMeTpoB paclpeeeHUs HopManbHO pacnpeneierHoi CB. IIposepka
THIOTE3bI 0 HOPMATLHOM PACIIPE/IC/ICHUH TeHePalIbHOI COBOKYITHOCTH O
xpurepuro [Tupcona. /Ilp/
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OneMeHTHI KOppesSIMOHHO-PErPECCHOHHOr0 aHanu3a. /JIex/

13.4 DJIeMEHTBI KOPPEISIIMOHHO-PErPECCHOHHOTO anam3a. /I1p/ 2
13.5 BapuanuoHHbIH ps, THCTOrpaMMa U ITOJTHUIOH 9acTOT. OMIHpHIEcKast QyHKINSA 4
pacnpenenenus. [loHsTus o BBIOOpoYHOM MeTone. TodeyHbIe OLIEHKU
MapaMeTpOB pacHpeeICHUs U UX IPUMEHEHUE K HaXOXKIEHUIO 3aKOHOB
pacrpeneneHus ciaydaitHpix BenuauH. /Cp/
13.6 Bri6opounsrnit meron. Cratuctnaeckoe oreHnBanue. /Cp/ 2
13.7 HHTepBanbHbIe OLCHKU MapaMeTpoB pacnpezneseHus. /Cp/ 2
13.8 Pemienvie 3aad Ha MHTEPBAJIBHBIC OLICHKH MTapaMeTpoB pactpeaencuus. /Cp/ 3
13.9 ITposepka craructudeckux rumotres. /Cp/ 3
13.10 | Pemienue 3a1a4 Ha IPOBEPKY TMITOTE3bI O HOPMAJILHOM 3aKOHE PaCIpeIeICHUs 3
TeHEePaTbHON COBOKYITHOCTH 10 KpuTeputo [Tupcona. /Cp/
13.11 MHoromepHsIe ciaydaiHble BennauHbL. /Cp/ 2
13.12 | Pemenue 3aga4y Ha MPOBEPKY TMIIOTE3 O MapaMeTpax pacipeaeneHus 2
TeHepalbHOM coBOKyIMHOCTH. /Cp/
13.13 CTaTHCTHYECKUIA KOPPEISAIIMOHHO-PETPECCUOHHHBIN aHamu3. /Cp/ 2
13.14 | ABymepubie CB (JICB). 3akons! pacnpeaenenust. [II0THOCT COBMECTHOTO 2
pacopenenieHus. YCIOBHBIC 3aKOHBI pacnpenenenus. /Cp/
13.15 DJeMEHThl MHOXKECTBEHHOTO KOPPEIAIIHOHHO-PErPECCHOHHOr0 aHanu3a. /Cp/ 2
13.16 | Pemenne 3agau Ha unciosble xapakrepuctuku JJCB. /Cp/ 2
13.17 | DnemeHTHI AUCTIEpCHOHHOrO aHanu3a. /Cp/ 2
13.18 Pemienvie 3a1ad Ha KOPPENAIIMOHHO-PErpecCUOHHOr0 anamu3. /Cp/ 3
Paznen 14. KOHTAKTHBIE YACBI HA ATTECTAIIMIO
14.1 KontponbsHast padora /KA/ 0,8
14.2 KoHTaxTHBIE 9achl Ha aTTECTALMIO B TIEPHO] YK3aMEHAMOHHBIX ceccuit /K3/ 2,35
14.3 3ayer /KD/ 0,25
Pazgen 15. CAMOCTOSTEJIBHASA PABOTA
15.1 KonTponsHas pabota /Cp/ 17,2
15.2 IToxaroroBka k mpakTHyeckuM 3ausTusm /Cp/ 12
15.3 IMoxroroBka k nexmusM. [IpopaboTka KOHCIICKTOB 3aHATHH, YIeOHBIX U 4
JONONHUTENBHBIX U3aHuH (10 BOMpOCaM K pa3zieiaM U riiaBaM ydeOHBIX
W3JIaHWiT), TOMCK, aHAJIM3 U OlIEHKa HH(OPMAIHH 110 COlepKaHHUIO YIeOHOro
Marepuaina. /Cp/
154 CaMocTosTenpHOE U3yYEHHE TEOPETHUECKOr0 MaTeprasa 2

1. MeTtonpl NOCTPOEHHS 3aKOHOB PACIPEEICHHS 10 ONBITHBIM JaHHBIM. MeToz
MOMEHTOB. MeTo MaKCHMAaJIbHOTO IpaBaonoaoous. /Cp/

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTtepualibl AJid TPOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTCCTaluu 06yqaloumxc51 TIPUBEICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUABI 3aIaHUH, KPUTEPUH UX OLICHHBAHMS,
pacmpenenenre 6aIoB 0 BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBAIOTCS MperofaBaTelieM AUCIUIUTHHEL C YIeTOM e CHeIU(PHUKI ’

JIOBOZATCSA 10 CBEICHUS O0YJaIOMMXCs Ha IIEPBOM YIEOHOM 3aHATHH.

OHUOC.

Texymuit KOHTPOIb YCIIEBAEMOCTH OCYILECTBIIAETCS MpenoaaBaTeNeM JUCLUIUIMHBI (MOLYNs) B paMKaX KOHTaKTHOM
paboTHI U CaMOCTOATEIBHOM paboTHl o0ydaronmxcs. [t pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET HCIIOIb30BAThCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemast 1ureparypa




6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

JI1.1 |KapaceraP. b. Bericmas MaTeMaTHKa: JTHHEHHas anredpa, BEeKTOpHas OMcK : https://e.lanbook.com/bg
anreOpa, aHaTUTHIECKasi TEOMETPHSI, BBEICHUE B CubA/IY,
MaTeMaTHYeCKUi aHaH3, An(GEepeHITIATbHOS HCUUCTICHUE 2019
(hyHKIIMM OJTHOM NeliCTBUTENbHON IepEMEHHOM: yueOHoe
nocobue

JI1.2 | Kapacera P. b. Beicmas MaTemaTuka: qudpepeHInatbHoe HCUUCICHUE Omck : https://e.lanbook.com/bg
(hyHKINY HECKOIBKHUX MEpEeMEHHBIX, HHTETPaTbHOE CubAlY,
ucurcieHne GyHKIUH OJHOH JeiCTBUTEIbHON IepEMEHHOM: 2020

yueOHoe mocooue

JI1.3 | BacuibeB A. A. Teopust BEpOATHOCTEH M MaTeMaTHUECKasi CTATUCTHKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHUK 1 IPaKTUKYM IS By30B IOpaiir,
2020

6.1.2. Jlono/iHuTEIbHAS JTUTEPATYPaA

ABTOpBI, COCTAaBUTENN 3arnasue Wspnatensc O azxpec
TBO, TOJ1
JI2.1 | Apxanremsckuit A. U., | COOpHNK HMHANBUIYaTbHBIX 3aJaHUH 110 MaTeMaTHKe IS Cankr- https://e.lanbook.com/bq
Baxanos B. 1. TEXHUYECKUX BBICHINX y4eOHBIX 3aBefeHuil. YacTs 1 [etepOyp
r : JIausp,
2021

6.2 Un¢opmaniuoHHble TEXHOJOIMH, HCIIOIb3yeMble NPH OCyLIecTBJICHHMH 00pa30BaTeIbHOI0 Mpouecca no AMCUUIINHE
(Mony.110)

6.2.1 TlepeyeHb TULEH3HOHHOIO H CBOOOIHO PACIIPOCTPAHSEMOr0 IPOrpaMMHOI0 odecneyeHust

6.2.1.1 | ITaker Microsoft Office

6.2.2 TlepeueHb Mpo(ecCHOHATBHBIX 023 JAHHBIX H HH(OPMAIIMOHHBIX CITPABOYHBIX CHCTEM

6.2.2.1 | Ilpodheccronanpublie 6a3bl JaHHBIX: MaTtemaTuyeckas 06a3a qanHeix ZzbMATH - zbmath.org;

6.2.2.2 | ObmmepoccHiicKuit MaTeMaTHIeCKui optan (nHdopMaronHas cucteMa) - http://www.mathnet.ru/;

6.2.2.3 | Mathcad - cipaBounuK 1o Beicuieil MmaremaTuke http://old.exponenta.ru/soft/Mathcad/Mathcad.asp.

6.2.2.4 | UaopMaroHHBIe CTIpaBOYHbIE CHCTeMBI: MIH(popMannoHHas cripaBodHast cucreMa "Tapant” http://www.garant.ru

6.2.2.5 | Undopmanmonnas cripaBouHas cucreMa "KoncymprantlInroc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeGHbIe aymuTopun JUTS IPOBEACHNS 3aHATHI JICKIIMOHHOTO THITA, YKOMITICKTOBAaHHBIC CIIEIMAI3HPOBAHHON MeOEIIhIO
U TeXHHYECKUMH CPEICTBAMH O0YyUECHUS: MyIbTHUMEIUIHOE 000pya0BaHHE T IPeI0CTaBIeHHs yueOHOH nHpopMamu
OOJIBIION ayUTOPHH W/WITH 3BYKOYyCHIIMBAIOIIEe 000pyIOBaHNE (CTAlIMOHAPHOE HIIH IIEPEHOCHOE).

7.2 | YaeOHble ayqUTOPHH ISl IPOBEACHUS 3aHATUH CEMUHAPCKOT0 TUIIA, TPYIIIOBBIX U MHAWBUAYAIbHBIX KOHCYIbTALIUH,
TEKYIIETO KOHTPOJIS ¥ MTPOMEKYTOYHON aTTeCTalllH, YKOMIUICKTOBAHHBIC CIICIIHATN3UPOBAHHON MEOEIBIO 1
TEXHUYECKUMU CPEJICTBAMU OOYUYCHUS: MYIIbTUMEIMITHOE 000pYI0BaHUE H/WITH 3ByKOYCHIIMBAIOIIee 000py/I0BaHUE
(cTannoHapHOE UM IEPEHOCHOE).

7.3 | TTomenieHust UIsl CAaMOCTOSITETBHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MTOKITIOYSHHUS K
cetu "MHTepHeT" M 00ecneueHueM JOCTyIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpPEy YHUBEPCUTETA.




7.4 | Iomemtenust o XpaHEeHUs ¥ MIPOMMIAKTUIECKOT0 0OCITyKUBAHUS yIeOHOr0 000pyTOBaHHS.




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

Maremaruka

(HaumeHosanue OUCYUNIUHBL(MOOYIS)

23.05.05 CUCTEMBbI OBECIIEYEHUMA ABUXXEHM A ITOE3/10B

(k00 u HaumeHosaHue)

DneKTpocHaOKEHHE KEJIe3HOJOPOKHOIO TPAHCIIOpTa

(naumenosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTallUl — OLNCHUBAHUC NPOMCKYTOUYHBIX WM OKOHYATCIILHBIX PE3YJILTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®DopMBI MPOMEKYTOYHON aTTECTAIMK: dK3aMeH (1o ouHou (opme - 1, 4 cemectp, mo 3a04uHoii Gopme 1,
2 Kypc), 3a4eThl (1o ouHoi hopme -2, 3 cemectp, 1Mo 3a04Hoi popme 1, 2 Kypc).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

KOH 1 HAMMCHOBAHUC KOMIICTCHIINH KO,H WHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIITNH

OIIK-1 Crioco6eH peliath HHXEHEPHBIC 3a/1a41 B TPO(YECCHOHATBHOM eI TeIBHOCTH C OIIK-1.1 Ilpumensier MeToabI
UCIIOJI30BAaHUEM METOJIOB €CTECTBEHHBIX HAyK, MATEMaTHUYECKOTO aHAIU3a U MOJICITMPOBAHUS BBICIIEH MaTEMaTUKHU JUIst
pemeHus 3a1a4
npodecCHOHATEHON
JeATETbHOCTH

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHuUs MO AUCIUILIMHE Or1ieHOYHBIE
JIOCTIDKEHUSI KOMIIETEHITUH MaTepHabl
(cemectp )
OIIK-1.1 TIIpumenser merompl Beicmel | OOydaroIIUiCs 3HACT:
MaTEeMaTHKH JUIS pelieHus 33724 | -OCHOBHbIE TIOHATHS M METOJbl MaTeMaTHYECKOT0 aHalIu3a, | 3amaHus
po¢eCCHOHALHON JIEeSTETbHOCTH aHAIMTUYECKOH reoMeTpud W JuHeiHod  anreOpel, | 1 cemectp (Nel--
T hepeHINaTbHOIO U UHTETPAIbHOTO UCUHCIICHHUSI. Nel0)
-OCHOBBI  TGOPHH  BCPOATHOCTCH,  MATeMaTW4eckoil | 2cemectp  (Nell--
CTATHUCTHKU. Ne20)
3 cemectp (Ne2l--
Ne30)
4cemectp  (Ne31--
Ned0)
OO6yyaronuiicst ymeeT: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHay4HbIX | 1 cemectp (Nedl--
JUCHUIUIMH B MPO(PECCHOHAIBLHOM JCITEILHOCTH, Ne43)
-IPUMEHATh MAaTEMAaTHYCCKUE METOAbLl UIS PpPEUICHMS 2CGMCCTp (Ng44--
MPAaKTUYECKUX 3a1au. N946)
3 cemectp (Ned7--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0yJaronuiics BIaaeeT: 3ananus
-METOlaMH  MaTeMaTHYECKOTro omucaHus Qusmdeckux | 1 cemectp (Ne53--
SBJIEHUI ¥ TIPOLIECCOB, Ne55)
-almapaToM  MaTeMaTH4ecKOro aHanm3a, Teopun | 2cemectp  (NeS6--
BEPOSATHOCTEN U MaTeMaTH4eCKOM CTATUCTUKH. Nes8)
3 cemectp (Ne59--
Ne61)

4cemectp  (Ne62--
Ne64)




[TpomexyTouHast aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 crieayronux Gopm:
1) oTBeT Ha OWIIET, COCTOSIIIUI U3 TEOPETUICCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUIl;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcuTeTa.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BeinonHenue 3aganuit B OMMOC ynuBepcurera.
2. Tunosble! KOHTPOJIbHBIE 32IAHUS WM HHbIE MATEPHAJIbI 115l OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH N
2.1 TunoBble BONpOCHI (TeCTOBBIE 3aJaHMsI) IJIsAA OLEHKH 3HAHMEBOT0 00Pa30BaTEIbHOIO
pe3yJabrara

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTEHIINT

OIIK-1.1 Ipumenser  metoxel | OOygaromuiics 3HACT:
BBICUIEH MATEMaTHKU JUIS PEIICHUS | -OCHOBHBIC IOHSTHS W METOABl MAaTEeMATHYECKOTO aHaIn3a, aHAIUTHYCCKOH TCOMETPHH H

3aja4 npodecCHOHANBHON | srHEHOM anreGpsl, U HEePEHIIMATLHOTO i MHTErPAIbHOTO HCIUCIICHHUSL.
JACATCIIbHOCTHU -~OCHOBBI TCOPpUH BepOHTHOCTefI, MaTEeMaTHYECKOU CTaTHUCTHKH.
1 cemectp

1. EnuHMYHON MaTpHIIeH Ha3bIBACTCS:

A) nuaroHaigbHas MaTpPHUIla, C €IMHUIIAMA Ha [NIABHOM JMarOHaJIH;

B) xBaapaTHas mMaTpuiia ¢ €IMHUI[AMA Ha TJIABHOM JHAarOHAIIM;

C) kBaapaTHas MaTPHUIIA, DJIEMEHTAMU KOTOPOH SIBIISIOTCS €IUHHIIBI?

2.YT0 MOXHO cKa3aTh O CUCTEME JIMHEHHBIX YPaBHEHUN ¢ MaTpHIen (A)I/I pacIIMPEHHON MaTPULIEH, €CIIU

rang(A) < rang(AB):
A) cucreMa UMeeT €JMHCTBEHHOE PEIICHHUE;
B) cymiecTBOBaHME TaKOW CUCTEMBI HEBO3MOXKHO;
C) cucTema He UMEET PelICHHHA.
3.IlepeMHOKATh MOKHO MATPHIIBL:

A) troboro pa3mepa;
B) TosbKO KBaJpaTHBIC MATPHUIIBL;
C) TOJIBKO eTMHUYHBIE MATPHIIBI;
D) MaTpuIlpl Takue, YTO JIEBBI COMHOMKHTEIIb UMEET CTOJBKO CTOJOIOB, CKOJIBKO CTPOK y IPaBOTO
COMHOKHUTEJISL.
4.0npenenuTenb BBIYUCISCTCS:

A) 1st 110001 MaTpPHUIIBI;
B) TonbKO TSI € TMHUYHON MaTPHIIBI,
C) TONBKO TS TUArOHATBLHON MAaTPHIIbI;
D) TonbKo ISt KBaApaTHOW MAaTPHIIBI.
5. Metoa Kpamepa mpuMeHUM AJisi pelIeHUs] CUCTEMbI TMHEHHBIX YPaBHEHHMA, €CITH:
A) marpuiia CHCTEMBbI JIt00ast;
B) marpwuiia cucTeMbl COCTOUT TOJIBKO M3 CTUHMIL;

C) matpuIa CUCTEMBI JIF00ast KBaIpaTHas;

! TIpuBonarcs THUIOBHIE BONPOCHl M 3agaHus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE I/ HPOBENEHUS AaTTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEICTB Cpear 00ydalomuXcst YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



D) maTpuiia cucTeMbl KBaJpaTHas U HEBBIPOXKICHHAS.

6. Eciiu pynkuus f(X) HenpepsiHa Ha [a;b], auddepenuupyema na (a;b) u y(a) = y(b),ro na (a;b)moxuo
HAUTH XOTS OBbI OIHY TOYKY, B KOTOPOI :

A) pynxius He onpeneneHa;

B) npousBoiHas pyHKIIMK HE CYIIECTBYET;

C) Henb3s MPOBECTH KacaTelbHYIO K rpaduKy QyHKIUY;

D) npousBoanas pyHkuuu odpaiiaercsi B HOJb.

7. HaiiTu MHTepBasIbl MOHOTOHHOCTH (DYHKIIMH Y = X2-2X

A) Ha (_ ;1 ] -yObIBaeT Ha (] 3 oo)_ BO3pacTaer
B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacraet
C)Ha (_ ;1 ] - BO3pacTacT Ha (1 ; OO)- yOBIBaCT

D) na (_ OO"O] - BO3pacTaer Ha (0" OO)- yObIBaeT

8. 'paduk kakoil pyHKIIMU HA BCEM OTpe3Ke [a,b] OAHOBPEMEHHO yIOBIETBOPSET TpeM ycioBusaMm: y>0; y'<
0; y">07?

BapuanTs! 0TBETOB:
A) Bce rpadpuku B) Tonpko II C) Tonwko III
D) Tonsko II u 111 E) Toabko [ u 111
9. IIpon3BOIHOI BTOPOTO MOPSIIKA HA3BIBACTCA:
A) kBasipaT IpOM3BOIHON MEPBOTO MOPSIKA;
B) mpousBoaHas oT mpou3BOJHON NEPBOrO MOPSIKA;
C) KopeHb KBaJpaTHBIN OT MPOU3BOJHOM IEPBOTO MOPSIKA;
D) nepBooOpa3Hasi mpou3BOJHON MEPBOTO MOPSAIKA
10. Ecmu ¢ynkuus f(X) HenpepriBHa Ha [a;b], nuddepentmpyema na (a;b) n y(a) = y(b),ro na (a;b)moxno
AWTH XOTsI OBI OZTHY TOYKY, B KOTOPOH :
A) GYHKIHS HE OTIpeieNieHa;
B)npou3BoaHas GpyHKIIMU HE CYIIECTBYET;
C)Henb3st MPOBECTH KacaTeNbHYIO K TpadUKy (YHKIIUH;
D) npowusBoaHas GpyHKIIUU 0OpaIaeTcs B HOJIb.

11.Haiit o6macts onpenenenns yakmun (X, y) =,/3y+2

A) BCst KOOpIUHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAIICKALIUX MPSIMOid Y=-2/3
B) noxyrtockoctry > -2/3;

C) monyrminockoctpy < -2/3;

D) nmonymiockoctry>2/3.

12. YacTHO# Mpou3BOJHON (PYHKIIUN HECKOJIIBKUX NTEPEMEHHBIX HAa3bIBACTCS:

A) ipon3BOHAS OT YACTHOTO aprymMeHTa hyHKIINH,




B) npousBoiHas OT MpOU3BEACHUS apTyMEHTOB (DYHKIIUH;
C) npousBoaHAast OT YaCTHOTO apryMEHTOB (YHKIIUY;
D) mpou3Bo/Hast OT GYHKIIMHU MPH YCIOBHH, YTO BCE apI'yMEHThI KPOME OJJHOTO OCTAIOTCS TIOCTOSIHHBIMH.
13. Ecnu U = ln(3x —3? +2z3), to 3nadenue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
14. [omueiM muddepennmanom GyHKINE HECKOIBKUX MTEPEMEHHBIX HA3bIBACTCS:
A) ri1aBHas IMHEWHAS YaCTh MPUPAICHUS QYHKIIUH IIPH U3MEHEHHH JIoTaprQma
OJTHOTO apTyMEHTa;
B) rnaBHast nuHelHas yacTh npupameHusi QyHKIIMHA TPU U3MEHEHUHU BCEX apTyMEHTOB;
C) npupaienue GyHKIMH IPU H3MEHEHUH BCEX apT'yMEHTOB;
D) riaBHas JiMHEiHAs YacTh MpUpanieHus GYHKIUU TP H3MEHEHUH JIorapudmMa 0JTHOTO U3 apryMEHTOB.
15.Toukn, B KOTOPBIX BCE YaCTHBIE MPOU3BOHBIC paBHBI 0, HA3BIBAIOTCS:
A) crarmonapasiMu; B) makcumymowm; C) munumymowm; D) meperu0a.

16. ®ynkuus F(x) Ha3zpiBaeTcs nepBooOpa3Hoi A HenpephlBHON hyHKIMU y = f(X), ecinu:
A) F(x)=f()+C; B)F'(x)=1(x); C)F(x)=f'(x); D)F'(x) = f'(x).
17. Heonpenenennsim uHTErpaioMm pynkuuu y = f(x) Ha3piBaeTcs:
A) niepBooOpasnas pyskun y = f(x);
B) kBampat nepBooOpaszHoii pyHKIMHU y = f(X);
C) cymma Bcex nepBooOpa3HbIX GyHKIuU y = f(X);
D) coBokynmHOCTB Beex nmepBooOpa3HbIx GyHKINH y = f(X);
18. MeTtoa HHTErpUPOBAHUS 10 YACTSIM PUMEHUM IPU UHTCTPUPOBAHIH
A) cyMMBI WJIM Pa3HOCTH HECKOIbKHUX (DYHKIMK; B)nuHeitHOM KoMOMHAIMN (YHKIIHA;,
C) npousBeneHus PYHKIIHIA, D)mro0oit koMOuHaIMK JTHO0BIX (DYHKITHIA.
19. ®opmyna HHTErpUPOBAHUS IO YACTSIM UMEET BUJT

A) Iudv:uv+jvdu; B) _[udv=uv—_[vdu ;

judv=judx+.fvdx; D)judVZIudx—Ide

20. Kakoe 13 cienyromux cBONCTB ONPENEICHHOIO HHTErpaja BISETCS HEBEPHBIM:

A) j'(f (X) + g(x))dx = T f (x)dx + T g(x)dx; B) T Af (X)dx = Ai f (x)dx;

C) if(x)dx=1; D)j' f(x)dx:—j f (x)dx .

3 cemecTp.
21. YtoOsl pemuTh quddepeHnnaibHoe ypaBHEHHE Yy'X + X + Yy =0 , cleayer

1) BBIMOJHATH MOACTAaHOBKY y(X)=x*U(X);
2) pa3zieNnuTh MepeMEHHBIE;
3) uckats pemenue B Buze y(x)=U(x)*V(x).
22. Pemmuts quddepeHnnanbHoe ypaBHEHHE Yy’ COS X + Y = XSin X , ClieAyeT
1) BBITIOJTHSTH TOJICTAHOBKY y(X)=x*U(X)
2) pa3aenuTh NepeEMEHHbBIE
3) uckats pemienue B Buze y(x)=U(x)*V(x).
23. lnddepeHnranbHbIM ypaBHEHHEM IEPBOTO MOPSIKA SIBISETCS YpaBHEHHE:
D) xy’'+sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y —2=cosx;
24. ludpdepennmanbHbIM ypaBHEHHEM C pa3AesiOIUMUCS IEPEMEHHBIMHU SBJISIETCS ypaBHEHUE BUA:

1) y-cosx=0; 2) y':xzy;

2y
3y . 4) y'+=L=x;
)y ey’ )Y+X

25. Pemienue oJHOpOJHOTO AU GepeHIINATBHOTO YpaBHEHHUS MIEPBOTO MOPSIKA MOKET ObITh HalJIEHO B BUJIE:
1)y =u-v, re U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC () YHKITHH;




2) Y = U-X, TOe U =Uu(X) — HeKoTopasi Hem3BecTHast (QyHKIHS;

3)y=u+v,rae u=Uu(xX)uV =V(X) — HEKOTOpbIC HEU3BECTHBIC (YHKITHH;

4) y =u + X, e U = u(X) — HeKkoTopast Heu3BeCTHast () yHKIIHSL.
26. JInHEeWHBIM HEOAHOPOAHBIM Ar(PEepeHIINATBHBIM YPaBHEHHEM TIEPBOTO MOPSIKA SIBISCTCS YPaBHCHHE
BHUJIA:

1) y'=fx)a(y);

2)y' +p(x)y=a(x)y";

3) y' =f(x; y), rne dynxums f(x; y) — omHoponHas;

4)y'+ p()y = g(x);

0
n
27. Nan psan Z— . Ucnionb3yst HE00X0[MMOe yCIIOBHE CXOIUMOCTH Psiia, CACTIANTE BHIBO

110n+1

1)psin pacxoaures

2)psAIl CXOIUTCS

3)Henb3s ONpeAeIuTh CXOANUTCS WINA PACXOIUTCS P
4)npyroi oTBeT

n
n—oo

28. Pan i(}j MCCIIEN0BAIIM HA CXOAUMOCTB 110 npu3Haky Koy, Beraucammm npenen k = lim ¢/a, = %
n=1 3

Toraa MOXXHO cienaTh BBIBOJ, YTO ...
1) JlaHHBIN pag CXOAUTCS
2) [laHHBIN psii pacxoauTcs
3) JlaHHBIN psJT MOXKET KaK CXOAUTHCS, TAaK U PACXOIUTHCS.
4) JlaHHBIH psg HE CYLIECTBYET

29. Haiinute cymmy psiaa Z [%j

n=1

11 2) -1 3)0,5 4)-0,5
30. Pan 1+2+3+4+5+6+... sasusercs...

1) creneHHBIM

2) GyHKIMOHATIBHBIM

3) 3HaKoOYepenyroIuMCs

4) 3HAKOMOJIOKUTEITHHBIM
4 cemectp
31. Ecnu nmeetcst N HecoBMeCTHBIX coObITUI Hi, 00pa3yronmx NoaHyo Ipymiy, 1 U3BECTHBI BEPOATHOCTH
P(Hi), a coObITHE A MOXET HACTYIHUThH MOCIE peanu3anuu ogHoro u3 Hi u nuzBectHsl BepositHocTr P(A/Hi),
T0 P(A) BeIuncCsieTcs mo ¢popmyse
A) 1oJIHOM BEPOSATHOCTH
B) bepnymu
C) Myaspa- Jlanaca
D) baiieca
32. BeposATHOCTh TOSIBIICHUSI COOBITHSI A B HCTIBITAHUH paBHA p. UeMy paBHA IUCIIEPCHSI YHCTIA TIOSBICHUS
COOBITHS A B OJHOM HCIIBITAHUN?
A)1l-p
B) p(1-p)
C)p
D) 1/p
33. Ilo kakoii Gopmylie BBIYUCISIETCS BEPOSATHOCTH COBMECTHOTO MOSBJICHHUS JIBYX HE3aBUCUMBIX COOBITHIA
A uB?
A). P(AB)=P(A)+P(B)
B). P(AB)=P(A)+P(B)-P(AB)
C). P(AB)=P(A) P(B)-P(AB)
D). P(AB)=P(A) P(B)
34. OyHKIHEH pacipeieNeHus CITy9aifHON BenunIrHbl X Ha3biBaeTcs QyHKIMs F(X), 3amatomas BeposSTHOCTh
TOT0, YTO CJTy4ailHasi BeJIMYMHA X MIPUMET 3HAUECHUE:
A). bomnbIiee x
B). MeHbI11€€ MM paBHOE X




C). paBHOE X

D). menbiee x

35. BeposTHOCTH TOrO, YTO JOM MOKET CropeTh B TeueHuHu roga, paBHa 0,01. 3actpaxoBano 600 1oMoB.
Kakoit ¢popmyinoii cieayer BOCIONb30BaThCs, YTOOBI HANTH BEPOSTHOCTH TOTO, YTO CTOPUT POBHO 6 1OMOB?
A) bopmynoit bepnymau

B) unrerpansnoii popmynoit Myaspa- Jlamaca

C) bopmymnoii ITyaccona

D) noxansHOM hopmymnoii Jlamnaca

n!
36. KomOuHaIuu, 9uciio KOTOPBIX onpenensercs mo ¢gopmysie C; = erTe— Ha3bIBAIOTCS:

“mi(n—m)!
A) coueTaHUSIMU;
B) pasmemennsamu;
C) nepecraHoBKamu;
D) pa3mMenieHUsIMH C IOBTOPECHUEM
37. IlnotHocThIO BeposiTHOCTH f(X) HEMpepbIBHOM CilydyaiiHOW BEeMUYMHBI X Ha3bIBACTCS:
A) npouzBoaHast QyHKIIHUU pacrpeaeNeHus clydalHON BeTUYUHbI X;
B) nepBooOpaznas GyHKIMHU pactpeaeeHus CIydaifHON BEIMYUHEI X;
C) npousBoaHast cay4ailHOW BETUYUHBI X;
D) nepBooOpa3Hast ciry4aiiHOW BETHIHHBI X.
38. K BBIOOpOUHBIM XapaKTEPUCTUKAM PACCESHUS CITYyYailHONW BETHMUYMHBI OTHOCUTCS:
A) BeIOOpOUHas MOJ1a;
B) BeiOOpouHas MeauaHa;
C) BeIOOpOYHAS AUCTICPCUST;
D) Be1OOpouHast cpeHss.
39. YucnoBoe 3Ha4€HUE CEPEIUHBI TIOBEPUTEILHOTO HHTEPBAIa XapaKTePH3yeT:
A) TodYeuHyI0 OLIEHKY ITapaMeTpa pacripeiesieHus;
B) untepBanbHyI0 OIIEHKY MTapamMeTpa pacipeaesiCHHs;
C) HaIe)KHOCTH OIIEHKH MapamMeTpa pacipeieeHus;
D) TOYHOCTb OLLEHKM NapameTpa pacnpeseneHus.
40. IIpenmosnoxeHre 0 BUE WITH MapaMeTpax HEM3BECTHOTO 3aKOHA pacIpe/iesieHHs Ha3bIBAeTCS:
A) HyneBoii rMIoTe30H;
B) anbrepHaTHBHON rUNOTE30M;
C) ommbxoii nepBoro poja;
D) ommOKoif BTOPOTo poja.

2.2 TunoBble 321aHUA VI OLIEHKH HABBIKOBOI0 00pa30BaTeIbLHOI0 pe3yJibTaTa

Ko u HaumeHoBaHme OO6pa3oBarenbHbIN pe3yabTaT
MHAUKATOPa JTOCTHKEHUS
KOMITETEHIIUH
OIIK-1.1 IIpumeHnsieT MeTOBI OOy4aronuiics: yMeeT:
BBICILEH MaTEMaTHKHU JUIs UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX ITUCHHUIUIMH B MPO(eccHOHATbHOM
pelieHus 3ana4q JeSATeILHOCTH;
npo(hecCHOHATBEHOM NEATENBHOCTH | MPHUMEHATh MATEMATHYECKUAE METO/IBI U PEIICHUSI IPAKTHICCKHX 3a[ad.

1 cemectp

41. Ilycts TpeOGyeTcs CpOEKTUPOBATh CUCTEMY JOPOT, KOTOPbIE OYAYT COEUHATH TOPOJI, KEJIE3HYIO
JIOPOTY M 03€p0. YYaCTOK JKeJIe3HOM TOpOru UMeeT BUJ MPSIMOH, a 03epo umeet ¢popmy kpyra. Ha 6epery
o3epa Oynet 0aza oT/bIXa, a Ha XKeJIe3HON J0pore MpeArnoiaraeTcs pa3MecTUTh cTaHluoo. Beibop mecta ass
6a3bl OTAbIXa (TIPH YCIOBHH, UTO OHA OyeT Ha Oepery o3epa) U MecTa JUIs KeJIe3HOJOPOKHON CTaHINH
MOJKET OBITh ClIeTaH MPOU3BOJIbHO. TpedyeTcs CpOeKTUPOBAaTh TAKYI0 CUCTEMY JJOPOT, UTOOBI 3aTpaThl Ha
CTPOUTENHCTBO ObUTA OBl MUHUMAIIbHBIMH.

42. Teno nBWXeTcs MPSIMOJIWHEWHO 10 3akoHy S(t) =1-2t+t"3. HalimuTe ero yckopeHue B MOMEHT BPEMEHH
t=3c.

43 PacnipeienuTh MO KPUTEPUI0 MUHMMYMa CYMMAapHBIX pacXxo0B TPAaH3UTHBIA rpy30noTok 80 MiH. T. B
IPY30BOM HAIpaBJICHUU MEXIY TpeMs NapauieIbHBIMU JKEJIE3HOJAOPOKHBIMU JIMHUSAMHU, COCAMHSIOIIUMU




y31bl A 1 b. 3aBUCSIIME OT IBUKEHHUS PAaCXO/ibl Ha KaXKI0M U3 JTMHUM, HEJTMHEWHO 3aBUCAT OT TPY30II0TOKA
¥ BBIpAKAIOTCS (POpMyYINOit: Dses=al +bI?,

rae [' - TomoBoii rpy30MOTOK IPY30BOT0 HAMPABICHUS (B MITH.T.); Jsq¢ - TOJIOBBIE pacXxobl (B THIC.pYy0.); a 1
b - koadduimeHTsl, 3aBUCANIME OT TEXHUKO-IKCIUTYaTAllMOHHBIX XapaKTCPUCTUK JIMHUK. 3HAYCHUS
ko3 unmenton: aus muauu Aeéb a= 500, b=6; nns munun AeF a=400, b=10; nns muauu Aob a=600, b=5.
2 cemecTp

44. CkopoCTb JBYKEHHS ToUKH V=6t>-10t m/c. Hal{Ti 1yTh, IpOiIeHHBINA TOUYKOII 32 6-10 CEKYHLY.

45.]1a moe3na Hayalld JBUTATHCS OJHOBPEMEHHO M3 OJHOW TOYKH B OJHOM HANpPAaBICHUU IO TMPSMOM.
I[lepBOe Telmo IBHXKETCS CO CKOPOCThIO V=5t?+8t m/c, BTopoe — €O CKOpOCThIOV=6t+9 m/c. Ha kakom
pacCTOSIHUY APYT OT Apyra OHU OKAKYyTCs depe3 5 ¢?

46.CKOpOCTh IPAMOJIMHEHHOTO JBIDKEHHS 110€3/1a BhIpaxaeTcs GopMynoi v=9t% -2t-8 (m/c). Haiiti myTs,
IPONJICHHBIN TEJIOM 3a 3 CEKYH]I OT Hayajla JIBH)KEHUS.

3 cemecTp

47 Iloe3n NBUXKETCS MPSIMOJIUHEHHO cO ckopocThio V(1)=4t. Haiinure 3aKoH ABMKEHUS Tena, eciu mpu t=1
TEJIO0 HAXOAWJIOCh B HaYase KOOpUHAT.

48. OnpenenuTh Maccy COCTaBa Moe3/1a, COCTOSIIETO U3 YEThHIPEXOCHBIX BaroHOB Maccor 80 T KaXKIbIi,
KOTOPBIi TerioBo3 2T 116 MokeT mMpoBECTH MO yYaCTKy C pacueTHBIM MOJIBEMOM, YKJIOH KOTOPOTO ip =
8%o, pacniosioxkeHHOMY B kpuBoi paguycoM Rkp = 1500 m. [Tyt 3BeHBEBOM.

49. Onpenenutb Maccy COCTaBa JIsl UCXOIHBIX JAHHBIX MpUMepa | mpH yCIOBUH, UTO COCTAB MOe3/1a
BKIItoUaeT 50% 1o Macce YeThIPEXOCHBIX BATOHOB HA POJUKOBBIX TOJIIHITHUKAX Maccor 80T Kax bl 1
50% BOCBMHOCHBIX BaroHOB KaxkabIid Maccor 140T.

4 cemecTp

50. BeposTHOCTH TOT0, YTO TPH MOE3/a ONPEICICHHBIX HAIPABIEHUH MPUOYIyT HA CTAHIIUIO CTPOTO MO
pacmnucanuio, cooTBeTcTBeHHO paBHbI: 0,9; 0,95 u 0,85. HaliTu BeposITHOCTH TOTO, YTO: a) BCE MOE3/1a
NpUOYIYT IO paclycaHuio; 0) JABa moe3aa MpuoOyayT MO PACIMCAHUIO; B) XOTS ObI OAMH MOE3/ HE MPUOYIeT
10 PaCIHCAHUIO.

51.  XKene3HogopokHBIM cocTaB (hopMHUpyeTCs U3 JECSITH BaroHoB. HailTu BeposSTHOCTH TOTO, YTO JBa
OTIPE/ICIICHHBIX BarOHA OKAKYTCS PSIOM.

52. Haiigute 3aBUCHMOCTH JKCIUTYaTallMOHHBIX PACXOJOB JKEJNE3HBIX JOPOT, MPUXOAAIUXcsS Ha 1 KM
IKCITYaTaIMOHHOH JUTUHBI, OT CPETHECYTOYHON POU3BOIUTEILHOCTH JJOKOMOTHBA B TPY30BOM JIBH)KCHUH,
pacronarass ~ CIEQyIOIIMMHU  CTaTUCTUYECKUMHU  JAHHBIMH:  TPOU3BOAMTENHHOCTH  JIOKOMOTHBA
(kM)/aKcIUTYaTaIllmOHHBIE pacxosl (MITH. pyo/km) = {920/33,5; 740/22,2; 880/34,5; 1030/52,4; 1400/55,3;
1370/61,8; 1170/38,0; 100/49,8; 1100/51,7; 1080/85,0; 1090/56,9; 1170/58,5; 930/42,5; 440/43,1;
1340/69,3; 1240/75,6; 1230/50,7; 1210/42,7; 1080/38,1; 780/59,0; 1580/75,1; 1620/72,0; 1350/72,6;
1370/68,9; 1090/50,3}.

OIIK-1.1  IIpumenser Meronnl | OOyJarOUIHIiCS BIaICeT:

BBICUIEH MATEMATHKH JIJI PEIIEHUS | METOJAMHU MAaTeMaTHYECKOTO ONHUCAaHMs (PU3MICCKUX SBICHUN U IIPOLECCOB,

3a7a4 PO(ECcCHOHANBHON | -ammapaToM MaTeMaTHYECKOTO aHaAllM3a, TEOPHU BEPOSTHOCTEN U MaTEMATUYECKON CTATUCTHKH.
JIESTENbHOCTH

1 cemectp.

53. Haiitu BekTOpHOE POMU3BEIEHUE BEKTOPOB
a={2;1;3} u b={1; 2; 3}.

. . 3x*49x +6

54. Haiitu npenen lim —————
x>-1  2x° =2
55.Haiitn ypaBHeHne KacaTeabHOM K rpaduky QyHKINHU Y=— 1 B Touke (0;1).
X
2 cemecTp
2x* = x° +2

56. HaiiguTe HEeonpeneaeHHbIN HHTETpaT | = J.fdx

57. Haittn 35aueHne U § B Touke M (0;-7/2;0), ecm U=cos (x?-y+z°).
58.Haiitu o6macts onpenenenns pynkiun T (X,y)=/3y+2.
3 cemectp




59.. YKasaTh BUJ 4acTHOTO pemerns ypasuenus Y —2Y' = 6+12X — 24x°
60. Pemmuts nuddepeHnmanbHoe ypaBHEHHE Y’ COS X + Y = XSin X .

Nl
61. C momompto nmpu3Haka J[amambepa onpenenuTs CXOIMMOCTh psaa Z—Zml.
n=1
4 cemecTtp

62. U3 renepanbHON COBOKYITHOCTH M3BJIeYeHa BhIOOpKa o0bema N=20.

Xi 3 4 6 9
ni 2 4 7 7

Haiitn HECMEIICHHYIO OLEHKY MaTEMAaTUICCKOI0 OKHUIAAHUS.

63. Ha cxnax nmocrymaetr 40% meraneii ¢ mepBoro 3aBoja u 60% aeraneit co BToporo 3aBoja. BepostTHOCTh
M3TOTOBJICHHS Opaka JyIsi IEPBOTO U BTOPOTO 3aB0j1a cooTBeTCTBeHHO paBHbI 0,01 1 0, 04.HaliTu BepoATHOCTH
TOTO, YTO Hay/1auy MOCTYIUBIIAs HA CKJIA]l JCTAIb OKAXKETCS OpaKOBaHHOM.

64.Bo3moskHbIe 3HaUeHHs CirydaiiHoi BennunHbl X TakoBsl:0,10,5. M3Bectrbl BepositHocTu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. Ilepeuenpb BOpocCoOB JUIsl MOATOTOBKH O0YYaOUIMXCs K IPOMEKYTOUHOM aTTecTalluu

Icemectp (3auer)
Jluneiinas anredpa u aHaJIMTUYECKAsi TEOMETPUS

1.ITonsitue o matpune. OnpeaeauTesnn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOMCTBA OIPEICIUTEICH.
3.MuHOp U anredpandeckoe JOMOJTHEHHE.
4.TeopeMbl 0 pa3yIoKEHUN ONPEAEIIUTEINS 110 JIEMEHTaM CTPOKH UJIM CTOJIONA.
5.Pemenue cuctem nuHelHbIX ypaBHeHui (CJIY) ¢ momornrsto onpenenuteneii. @opmynsl Kpamepa.
6.CrnoxeHre MaTpull, yMHOXKeHHe Ha yucyio. HyneBast matpuiia.
7.YMHOKE€HHE MaTpULbl Ha MaTpunly. EquHnyHas maTpuna.
8.00patHas marpuna. Marpuunslii metoa pemenus CJIY.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.ITpocTeitmne cBenenus o BekTopax. CiiokeHrne BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.
11.ba3uc u koopauHatel BekTopa. [Ipoekius BekTopa Ha BeKTop. PaznoxeHne BeKTopa B OpTOrOHAIBHOM Oasuce.
Hanpasnstonme KOCHHYCbI BEKTOPA.
12.CkanspHoe Ipon3BeIEHNE BEKTOPOB U €70 CBOMCTBA. Y CJIOBHE OPTOrOHAJIBHOCTH BEKTOPOB.
13.BexTopHoe mpou3BeieHne BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE KOJUTMHEAPHOCTH BEKTOPOB.
14.CMemanHOe IPOU3BEIEHUE BEKTOPOB U €I0 CBOMCTBA.
15.JInneliHbIe poCcTpaHCTBa. ba3Kuc U pa3MEPHOCTh JTMHEHHOTO IPOCTPAHCTBA.
16.AxcnomaTHueCcKO€e OIpeeIeHUE CKAIIPHOIO TPOU3BeAeHN. EBKINI0BEI IPOCTpaHCTBA.
17.I1nockocTh. YpaBHEHHS MIIOCKOCTH B HOPMaJIbHOM BUJIE B BEKTOPHOM U KOOPJAMHATHOM opMax.
18.001mee ypaBHEHHUE MIIOCKOCTH, IPUBEICHUE €T0 K HOPMaJIbHOMY BUY. Y paBHEHHE IUIOCKOCTH, TPOXOASIICH
yepe3 JaHHYIO TOUKY.
19.YacTHbl€e cily4an pacroiokeHHs INIOCKOCTH OTHOCUTEIBHO CUCTEMBI KOOPAUHAT.
20.YcnoBus mapayieIbHOCTH U EPIEHIUKYIIPHOCTH TUIOCKOCTEN. YTOJI MEXAY IIOCKOCTIMU. PaccTosiHue oT
TOYKH J10 TIIOCKOCTH.
21.YpaBHeHHE TIIOCKOCTH, TPOXOIAIICH Yepe3 TPHU TAHHBIE TOUKHU. [ HIEPIIIOCKOCTb.
22 Ilpsimast muHus. BekTopHOE, KAHOHUYECKUE U NTApaMETPUUECKHE YPAaBHEHUS IPSMOM JIMHUM.
23.YpaBHeHue NpsAMOil, mpoxozsiel yepe3 aBe Touku. OO1ee ypaBHeHne NpaMoii. B3anmHoe pacrnonoxxeHnue
MPSIMBIX B IIPOCTPAHCTBE.
24.B3anMHOE pacro0KeHUE NPSIMOU U MIIOCKOCTH.
25.YpaBHEeHHUS U CBOMCTBA KPUBBIX BTOPOTO MOpPsAKA (3JUIUIICA, TUIIEPOOIIBI, TapadoIbl).
26.1TonsipHas cucremMa KOOpAUHAT. Y pPaBHEHUS KPUBBIX B MOJISPHBIX KOOPJAUHATAX.

BBenenne B MaTeMaTHYECKUN aHaIN3
1. Yucnoast pyHkIus ogHoit nepemenHoi. Kiaces! Gpynkiuii. CBoicTBa rpaduKoB QyHKITHIA.



2.Anrebpanueckas kiaaccuduranus QyHKIuil.

3.IlocnenoBarenbHOCTh. YHUCIOBAs MOCIIEI0BATEILHOCTD.

4.Ilpenen uncnoBoil GyHKIIMHA OAHOU NMEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOW TOUKE.

5. beckoneuno mamas BenuunHa (BM). Orpanwuenusie, 6eckoneuno Oomnbinue (BB) u oTmenumebie ot Hyns
BeJIMYMHBL. Teopema

cBs13u BM ¢ BeNIMUMHON, UMEIOILEH TIPEACIL.

6. Teopema o cBsizu bM u bb BennuuH. TeopeMa 0 CBSI3U OTAECTMMON OT HYJISI U OTPAHUYEHHOUN BEJTMYUHBI.

7. Ilpocreitmue cBorictBa bM BenuuuH.

8.Ilpocreiiiirie cBOMCTBA IPEIEIIOB.

9.CpaBuenue bM. DkBuBanentHsic bM.

10.CgoiicTBa 3xBuBaneHTHbIX BM. ['maBnas ywacts BM u bb BennuuH.

11.Teopemsl 0 npeenbLHOM MEPEX0/ie B HEPABEHCTBE U MEPBBIN MPU3HAK CYIIECTBOBAHUS Mpeiea.

12.11epBbIit 1 BTOPOI1 3aMeYaTeNIbHbIE TIPEACIIbI.

13.®yukuus, HempepblBHAsI B TOYKE M Ha OTpe3ke. OJHOCTOPOHHHE Mpenenbl. Buiasl Todek paspbiBa Uit
YUCJIOBON (DYHKIIMH OJTHOM TIEPEMEHHOM.

14.CpoiicTBa QyHKIIUI, HENPEPHIBHBIX B TOUKE.

15.CBoiicTBa GyHKIIHI, HEMPEPHIBHBIX HA OTPE3KE.

HuddepeHnpraibHOE HCUUCTICHUE
1. Auddepennman u mpou3BoIHAS YUCIOBON (QYHKIIUHN OJHOM MepeMeHHOM. ['eomeTpruuecKkuii cMbICIT.
2.CBoziKa npaBuil JUIsl BBIYUCIICHUS TPOU3BOJHBIX.
3.Teopema o cBsi3u 1uGEepeHINPYEMOCTH W CYIIECTBOBAHUS MPOU3BOAHOW. Teopema o CBs3H
I pepeHIPyEeMOCTH U HENPEPHIBHOCTH.
4.Bpraucienue nponu3BOAHBIX U TU(HEPEHINATIOB CI0XKHBIX (YHKIUH.
5.Bbruucnenye npou3BOAHBIX HEABHBIX ()YHKLUH.
6.ITpon3BonnbIe U MU GEepeHITaTBl BEICIINX TOPSIKOB ISl YUCIOBON (YHKIIMU OIHOM IMepeMeHHOH.
7.CsoiictBa dhyHk1uH, tuddepenupyembix Ha untepsaie. Teopemsl Pomst, Komm u Jlarpamxka.
8.Teopema Jlonurans. PackpbiTiie HeonpeaeneHHocTel 1o npasuity Jlonurans.
9.®opmyna Teinopa Aji1 MHOTOUJIEHA.
10.®opmymna Teitnopa mst yakuuu. Ocrarounsiii wied gopmyisl Teitnopa B hopme Jlarpanxka u [leano.
11. Bo3pacranue u yobiBaHuE (QYHKIUH.
12.. DkcTpemyMbl QYHKLINH.
13. BBIyKJI0CTh U BOTHYTOCTb KPUBOM.
14.. Touku nepern0da KpUBOM.
15.AcuMITOTHI KPUBOM.
2 cemecTp (3K3aMeH)
@DYHKIIMH HECKOJIBKUX NEPEMEHHBIX
1.Ilonubt  guddepeHnranr U YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKIUU HECKOJIBKUX MEpEMEHHBIX.
I'eomeTpuyeckuit CMbICI.
2.JIoxanbHble 3KCTpeMyMbl GYHKIIUN HECKOJIBKUX TEPEMEHHBIX.
3.YcroBHbBIE 3KCTPEMYMBI UUCIIOBON (DYHKIIMU HECKOJIBKHUX IMepeMEeHHbIX. MeTo MHOXKUTeel Jlarpanika.
4.I'nobanbHble SKCTPEMYMBbI YUCIOBON (PYHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.
5.IlpousBosiHas CKaJIsAPHOTO MOJIs 0 HANpaBiIeHUIo. [ paueHT.
6.ANMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METOAY HAMMEHbBIIINX KBAJAPATOB.
7 ITpubnnKeHHble METOBI MOMCKA JIOKABHBIX SKCTPEMYMOB.

WHTerpanbHOE UCUNCIEHHE
1.IlepBooOpa3Hast u HeonpeaeNeHHbIA HHTETpaJl.
2.OCHOBHBIE CBOICTBa HEOIIPEIEIIEHHOTO UHTETpaIa.
3.1HTerpupoBaHue MoJICTAHOBKOW U 1O YaCTSM.
4.VlnTerpupoBaHue HEKOTOPBIX (PYHKIIHIA, CoJepKalIX KBaPaTHBIN TpeXuJIeH.
5.Panmmonanenbie Apoou. [IpocTeiimue pannoHaabHbIe IpoOU U UX UHTETPHUPOBAHUE.
6.IlonsTHE ONPENIENIEHHOT0 UHTETpalla KaK IIpeieia UHTErpalbHON CyMMBI.
7.®opmyna HeroTona-JleiiGuuna.
8.OCcHOBHBIE CBOWCTBA ONPEEIIEHHOI0 MHTErpasa.
9.0ueHkH onpeeieHHOro UHTEerpaa.



10.Teopema o cpeHeM 3HAUYCHUH.
11.Bbluucienue onpeaeseHHoro HHTerpaia ¢ MoMOIIbI0 MOJACTAHOBKY U 110 YacTsIM.
12.Brruucnenue miomasel miockux ooactei, o0beMa U TUIONIaAN MMOBEPXHOCTH TeJla BPAIIEHUS C TTOMOIIBIO
OIIpEEIEHHOT0 NHTETpaa.
13.Bpiunciienre AMHBIL JyTU MIOCKON KPUBOH C IMOMOIIBIO OIIPEEICHHOTO HHTETpaa.
14.Beraucienne o0beMa U TUIOIIA U ITOBEPXHOCTH TEJa BPAIICHHUS.
15.HecoOGcTBEeHHBIE HHTETPAJIBI ¢ OECKOHEUHBIMHU ITpe/ieJIaMi UHTETPUPOBAHHUSL.
16.HecoOcTBEHHBIE HHTETPAIIBI OT PAa3pPBIBHBIX (PYHKINH.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii MHTErpall Kak (QyHKIHS MIPEIEIOB HHTETPUPOBAHUS.
KowmrnekcHsie yncna
1.KommuiekcHble uncna B anredpandeckoi popme u IeHCTBHS HaJ HUMH.
2.KoMIIeKCHBIE Yrclia B TPUTOHOMETPHUYECKOM | MoKa3aTeabHou popmax. @opmyiel Myagpa.
3 cemectp (3K3aMeH)

OObIkHOBEHHBIE U (G epeHITnaTbHbIC YPaBHECHUS
1.INonsarue o nuddepenuuansuom ypasaenuu (V). 3agaga Komm st 1Y mepBoro nopsiika.
2.YpaBHEHHE C pa3eiAOIUMUC nepeMeHHbIMU. JIunelinoe Y.
3.0mHOpoHOe muddepeHInabHOe YpaBHEHHE (TIEPBOTO TOPSIKA).
4.YpaBHeHus B NOIHBIX TuddepeHimanax.
5.3amaqa Komm st quddepeHnnanbHbpIX YpaBHEHHNA BBICIIIAX ITOPSIIKOB.
6.YpaBHEeHUsI, JOMYCKAIOIME TIOHUKEHHUE MOPSIIKA.
7.JIunelinbie oTHOPOIHBIE YpaBHEeHUs . OnpeneneHus: u CBONCTBA.
8.Perienne TMHEMHBIX OHOPOAHBIX YPABHEHUN C TIOCTOSIHHBIMU KO3 PHUIIECHTAMHU.
9.CTtpykTypa pelieHus TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUSI.
10.Haxox/1eHre 4acTHOTO pelieHus JIMHEHHOTO HEOJTHOPOAHOTO YPaBHEHHS C TOCTOSSHHBIMU KOA(pUITUEHTaAMH
U C PaBOHl YaCThIO CHELMAIBLHOTO BU/IA.
11.Metoz Bapuanuu Ipou3BOIbHBIX TOCTOSHHBIX.
12.Hopmainbnsie cuctemsl Y. Pemenue cucrem 1Y ¢ mocTossHHBIMEA KO PHUITIEHTAMU METOI0M HUCKITIOUEHHUS.

Psaner
1.Psa. Cymma pana.
2.001u1e cBOMCTBA CXOASIIUXCS PSIOB.
3.CpaBHEHUE PAJIOB C MOJIOKUTEIbHBIMH WICHAMHU.
4.1lpuznak cxonumoctu Jlanambepa Asisi HOJ0KUTEIbHBIX PSAIOB.
5.PagukanpHblii mpu3HaK cxoAuMOocTH Koy 11 oI0KUTENBHBIX PSAI0B.
6.MluTerpanbHbli NpU3HAK cX0AUMOCTH KoM /17151 MONT0XKUTENbHBIX PSIIOB.
7.3nakouepenyromnue psabl. Teopema JleitoHuna.
8.3HakornepeMeHHbIe psAibl. AOCONMIOTHAS U YCIIOBHAS CXOJUMOCTH.
9.®yHKIIMOHAIBHBIE PSJIBI U X CBOWCTBA.
10.Cteniennsie psiasl. Teopema Abersi.
11.Psn Teiinopa.
12.Bpruncienuie 3HaueHus: GyHKIUH ITyTEM pa3iioKEeHUs B CTEIIEHHOM PSII.
13.BpIuncieHye NHTErpajioB IIyTEM PA3JI0KEHUsI B CTEIEHHON Psi.
14.ITpubnmxeHHo pemienre AU hepeHInaIbHbIX YPaBHEHHH ¢ TOMOIIBIO PSJIOB.
15. TpuroHomeTpuYECKUE PSBI.
16.Psap1 dypee.

4 cemectp (vauer)

Teopus BepossTHOCTEN
1.OcHoBHBIC TOHATHS U omnpeneneHus. Cinydaiinpie coobIThsA. Kimaccmueckoe v CTaTHCTHYECKOE ONPECICHHS
BEPOSITHOCTH COOBITHS.
2.0OCHOBHBIE TEOPEMBI TEOPHH BeposTHOCTEH. [ToHast rpyrima coOBITHIA.
3.3aBUCHMbBIE M HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOKEHHUSI BEPOSITHOCTEH.
4.dopmyna MoTHOM BeposATHOCTH. BepostHocTh runoTe3 (dhopmyna baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akoH pacnpenenenust CB. @yHkuus pacnpeseneHus, €€ CBONCTBA.
6.DyHKIMS TIIIOTHOCTH, €€ CBOMCTBa. Xapakrepuctuku CB.



7.buHOMMaNBHBIN 3aK0H pacnpeaeneHus CB, ero cBolcTBa, XapaKTEPUCTUKH.

8.Pacnpenenenue Ilyaccona, ero xapakTepuCTHKU.

9.PaBHOMEpHOE M MOKa3aTeIbHOE pacnpeaeneHus HenpeposisHo CB.

10.Hopmanbubiii  3akoH pacnpeaenenuss CB. ®ynkuus mnnotHoctd. HopMupoBaHHoe HOpMaslbHOE
pacnpenenenue. Marerpan BepositHocTel (pynkius Jlammaca).

11.BeposatHoCTb onafanus B 3a1aHHbI nHTEpBail. [IpaBuio Tpex curm. ACUMMETpUs U 3KCIIecC.
12.BeposATHOCTh HACTYIUICHHUSI COOBITMM INMPU HE3aBUCHUMBIX HcbITaHUAX (popmynsl bepnymmu, ITyaccoHa,
JoKajgbHas Teopema Jlamaca).

13.3akon Gospmux yucen. Teopema YeObIimeBa, yacTHBIN ciiydail TeopeMbl. Teopema bepaymnu. [Tonstue o
Teopeme JIAmyHoBa.

14.TlonsiTe 0 Cy4alHBIN MPOILIECC U UX XAPAKTEPUCTUKAX.

15.9nemMeHThI TEOPUM HAZEKHOCTH.

MaremMaTnyeckasi CTAaTUCTHKA

1.I'enepanbHass COBOKYHNHOCTh M BblOOpka. CraTuctuyeckas ¢(yHkius pacnpenenenus. Craructuueckas
IJIOTHOCTh BEPOSATHOCTH. UMCIIOBBIE XapaKTEPUCTUKN CTATUCTUYECKUX PACIIPEACICHUM.

2.OCHOBHBIE TOHATUSA O TOYEYHBIX OLIEHKAX MapaMerpoB pacnpenencHus. OleHKa MaTeMaTHYecKOro
OKMJIaHHUSL.

3.MeTo1bl IOCTPOECHMS 3aKOHOB PAcIpPEACIICHUS 110 OIBITHBIM JaHHBIM: METOJ MOMEHTOB.

4.1IpyHIMO MaKCUMAaJIbHOTO MPaBIONOA00us.

5./loBepuTenbHBIE UHTEpBajAbl U JIOBEpUTEIbHAs BEPOATHOCTb. JlOBepUTENbHBIM MHTEpBAN  AJIA
MaTEMaTHYECKOTO OXKUIAHUS IPU OOJIBIIIOM 00beMe BEIOOPKH.

6.JloBepUTENIbHBIM HHTEPBAJ 1151 MATEMaTUYECKOI0 OKUIaHUS IIPH MaJIOM 00beMe BBIOOPKH.

7.1IoHATHE O CTATUCTUYECKUX TUIIOTE3AX.
8.Bunpl runotes. Kputepuii [lupcona X2.

9.I'mmore3a 0 AMCHEpPCUSX NIBYX HOPMAJbHBIX ciaydaiHbIX BennmuuHax (CB) (pu HEM3BECTHBIX CPEIHUX).
I'unotesa o qucnepcusx AByx HopManbHbIX CB (pu U3BECTHBIX CpEIHUX).

10.Muoromepubie CB. ®yHKIMS U TNIOTHOCTH pactipeaesienus npymeproi CB.

11.YcnoBHele 3ak0HBI pacnpeneneHus. MomeHTsl 1symepHoi CB.

12.HopManbHbIH 3aKOH Ha MJIOCKOCTHU. Y CJIOBHBIE MATEMATUYECKUE OXKUIAAHUS.

13.JIunelinas perpeccus.

14 . KoppensaimoHHO-perpecCHOHHbIM  aHanmn3. OyHKIMOHAIbHASA, CTOXAaCTHYEeCKas ¢ KOPPEesSIUOHHAs
3aBUCUMOCTH.

15.0npenenenre GopMbl TAPHOU KOPPENISIIMOHHON 3aBUCUMOCTH.

16.PerpeccrOHHBIN aHaIN3 NApHOH JIMHEHHONW 3aBUCUMOCTH.

17.KoppenaimoHHbIN aHaau3 NapHO JIMHEHHON 3aBUCUMOCTH.

18.Cratuctiueckue MeTo il 00pabOTKH IKCIIEPUMEHTANIBHBIX TaHHBIX.

3. MeToau4eckne MaTepuaJbl, onpeae/sonue Npoueaypy 4 KpuTepuH OeHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUI

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYAIOIMIEMYCS, €CIIM KOJUYECTBO TNPABMIIBHBIX OTBETOB Ha
Bornpockl coctaiser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJMYECTBO MPABIIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1iero o0bEMa 3a1aHHBIX BOMTPOCOB;

- OIICHKa «YyIOBJIETBOPHUTEIbHO» BBHICTABISIETCS OOyYarOMIEMYCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 006111ero o6bEMa 3a1aHHBIX BOIPOCOB,;

- OIICHKAa «HEYAOBJIETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCs, €CIH KOJMYECTBO IPaBHIIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIl



«OTAHYIHO/32UTEHO0» — CTABUTCS 3a pa0dOTY, BBHIIIOJHEHHYIO ITOJTHOCTBIO 0€3 OMMOOK U HEJ0YCTOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUH B HEll He Ooliee
OJTHOM HEerpyOoi OMMOKHU M OJTHOTO HeJoueTa, He Oosee Tpex HeT0UYETOB.

«Y10BJIETBOPHUTEIBHO/3a4TEH0» — CTABUTCS 32 PabOTYy, €clU O00yJYaIONIUIiCs MPAaBUIBHO BBITIOIHIII HE
MeHee 2/3 Bcell paboThl WM TONMYCTHI He Oojiee oHOM rpy0oit omMOKH U JBYX HEI0YETOB, HE Oojee OHOM
rpy0oii u omHO# HerpyOoii ommOku, He Oojee Tpex HerpyoObIX OIMOOK, OAHON HErpyO0oW OMIMOKH U JIBYX
HEJI0YETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4TEHO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMMOOK W HEIO0YETOB
MIPEBBICKIIO HOPMY JUTSI OIIEHKH «YOBJICTBOPUTEIBHO)» MU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- epybvie owubOKY. He3HaHUe OCHOBHLIX NOHSMUL, NPAGUIL, HOPM, HE3HAHUE NPUEeMO8 pPeuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0NCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- HeOoYembvl.: HePAYUOHAbHbIEe NPUEMbL 8bINOJIHEHUS 3A0AHUsL, OMOEbHbLE NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurepuu popMupoBanus OeHOK M0 3a4eTy

«3auTeHO»» - OOydaroLMiics MOJIy4yWJ OLIEHKY «3auyTe€HO» [0 BCeM JIabOpaTOpHBIM paboTam,
00yJaroImuiicsi JeMOHCTPUPYET 3HAHWE OCHOBHBIX PAa3JIENIOB MPOrpaMMbl M3y4aeMOro Kypca: ero 0a30BBIX
HNOHATUN M (GyHAAMEHTAIBHBIX NpoOseM; MpHoOpesl HeoOXOAMMbIE YMEHHS M HABBIKM, OCBOWJI BOIIPOCHI
MPAaKTUYECKOTO MPUMEHEHHS IIOJIyYeHHBIX 3HAHWW, HE JOMYyCTUI (PAKTHUYECKUX OIIMOOK IPH OTBETE,
JNOCTAaTOYHO TIOCIENOBATEJBHO M JIOTMYHO M3JIaraeT TEOPETUYECKMM MaTepuall, JOIyCKas JIHIIb
HE3HAYUTEIIbHBIE HAPYLIEHUS M0CIE10BAaTEIbBHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHO»» - 3adTeHBl HE Bce JA0OpaTOpHBIE PabOTHI, BBICTABISCTCS B TOM CiIy4ae, KOraa
00yJaroImuics: IEMOHCTPUPYET (parMeHTapHbIE 3HAHUS OCHOBHBIX Pa3JeNIOB MPOrpaMMbl H3y4aeMOoro Kypca:
ero 0a30BBIX MOHATUH M (QYHIAMEHTAIBHBIX MPOOJIeM. Y 3K3aMEHYeMOro Ciiad0 BBIpakeHa CIOCOOHOCThH K
CaMOCTOATCIIBHOMY QAHAJIUTUYCCKOMY MBIIUICHUIO, HWMCIOTCA 3aTPpyAHCHHA B H3JIOKCHUM MATCpHajia,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HABBIKH, OMYIIEHBI TpyOble OMMUOKH U He3HaHWE TEPMUHOJIOT MU, OTKA3
OTBEYaTh Ha JOMOJHUTEIbHBIE BOIPOCHI, 3HAHUE KOTOPHIX HEOOXOAUMO IS MOTYIECHUS MTOJI0KUTENbHOM OLIEHKH

Kpurepun ¢popmupoBanus OLIEHOK 110 IK3aMEHY

- OLIEHKA «OTJMYHO» BBICTABISETCA 00yUaroeMycs, eCiiu

00yYaroIuics AEMOHCTPUPYET 3HAHUE BCEX Pa3/eioB M3y4aeMOW IUCLMILIMHBL COJEpXkKaHUE 0a30BBIX
NOHATUN M (QyHIAMEHTaJbHBIX MPOOJEM; YMEHHME u3jaraTb NMPOrpaMMHBIA MaTepuai ¢ JeMOHCTparuen
KOHKpeTHBIX TNpuMepoB. CBOOOJHOE BIaJ€HHE MaTEpUaJIOM JOJDKHO XapaKTepU30BaThCs JIOTMYECKOM
SCHOCTBIO Y YETKMM BHJICHHEM IIyTE€l NMPUMEHEHHUs IOJYYECHHBIX 3HAHUM B NPAKTUUYECKOU JEATEIBHOCTH,
YMEHHEM CBSI3aTh MaTepuall ¢ APYTUMHU OTPaCiIsIMU 3HAHUS,

- OLIEHKA «XOpOLI0O» - 00ydJarouuiicss JeMOHCTPUPYET 3HAHUS BCEX pa3eioB M3y4yaeMOM TUCIMITIMHBIL:
coJiep;kaHue 0a30BbIX MOHATUHN U PyHIAMEHTABHBIX MPo0JIeM; MpHoOpes He0OX0IMMbIe YMEHUS U HaBbIKH,
OCBOMJI BOTIPOCHI NMPAKTHYECKOT'0 MPUMEHEHHS MOMYyYSHHBIX 3HAHUH, HE JOMYCTUI (aKTHUECKUX OIIUOOK
IIPU OTBETE, IOCTATOYHO MOCIEI0BATENIbHO U JIOTUYHO U3JIaraeT TEOPETUUECKU MaTepual, 10MycKast JTUIIb
HE3HAUUTENIbHBIE HAPYIICHUS MTOCIEI0BaTEIbHOCTH U3JI0KEHHUS U HEKOTOpbIe HETOYHOCTHU. Takum oOpasom
JaHHasl OLIEHKa BHICTABIISETCS 32 IPABWIIbHBIN, HO HEJOCTATOYHO MOJHBII OTBET.

- OLEHKAa «YIO0BJETBOPHUTEIbHO» - OOydJaloUIMiics JIeMOHCTPUPYET 3HAaHHUE OCHOBHBIX pa3/elioB
IpOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHATHH M (QyHAaMeHTadbHBIX mpolieM. OnHAKO 3HaHUE
OCHOBHBIX ITPO0OJIEM Kypca He MOJKPEIIISIOTCS KOHKPETHBIMH MTPAKTHYECKUMHU ITPUMEPAMH, HE MOJIHOCTHIO
pacKphITa CyIIHOCTh BOIIPOCOB, OTBET HEAOCTATOYHO JIOTUYEH M HE BCET/a MOCIEN0BATENIEH, JOMYIIEHbI
OLIMOKH U HETOYHOCTH.;

- OLIEHKA «HeY/I0BJIETBOPHUTEJbHO»- BHICTABIISIETCSI B TOM Cllydae, KOrja oOydyaroluiicss 1eMOHCTPUPYET
(dbparMeHTapHbIe 3HAHUS OCHOBHBIX pa3JlelioB MPOTPaMMbl M3Y4aeMOTo Kypca: ero 0a30BBIX MOHATUN U
dbyHIaMeHTaNBHBIX MPoOJeM. Y 3SK3aMEeHYeMOro cjabo BBIpaK€Ha CIIOCOOHOCTh K CaMOCTOSTEIIbHOMY
AHAIIUTUYCCKOMY  MBIINUICHUIO, MWMCIOTCA 3aTpyAHCHUSA B  H3JIOKCHHU MaTcpuajla, OTCYTCTBYIOT
HEOOXOIMMBIC YMEHUS ¥ HABBIKH, JIOMYIIEHBI IPyOble OIMOKN ¥ HE3HaHUE TEPMHUHOJIOTHUH, OTKa3 OTBEYATh
Ha JOMOJJHUTCIIbHBIC BOIIPOCHI, 3HAHUC KOTOPbIX HGO6XOI[I/IMO JJI TIOJTYYCHU A MOJIOKUTEIbHOU OLCHKU
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