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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Ienmpro OCBOCHNMS JUCIUIUIMHBI SIBISETCS (hOPMHPOBAHNUE 00IIEpoheCCHOHATBHON KOMIETEHINH, 3HAHUH 0a31CHBIX
MOHSATHI MaTeMaTHKH, METO0B, IPUMEHEMBIX IIPU M3yYE€HUH €CTECTBEHHOHAYYHBIX, 00IEeNpodeCcCHOHAIBHBIX,
CIELMAIbHBIX JUCHUILUINH U B IPAKTHYECKOH ESITEIIBHOCTH.

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 CnocobeH pemaTh HHXEHEpHBIE 33/1a4H B MPO(GECCUOHANBHON AEATEFHOCTH C UCIIONb30BAHUEM METOOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHaIN3a ¥ MOAEIUPOBAHUS

OIIK-1.1 IIpumenseT METOBI BBICILIEH MATEMaTHKH JUIsl pELICHUS 3a/1a4 Tpo(ecCHOHaIbHON AeITeNbHOCTH

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

3.1.1

OCHOBHBIC pa3aciibl Haquoﬁ JUCHUIINIMHEIL, €€ 6a3oBbIC nacu U METOHI.

3.2

YMmeTh:

3.2.1

IIPUMEHSATH HOJTy9eHHBIC 3HAHIMS MAaTEMAaTHIECKOT0 anlapaTa AJIs PEelIeHHs KOHKPETHBIX 3a/1a4 B 00JIaCTH
mpoecCHOHaTbHON AeSTENbHOCTH.
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Buaagers:

3.3.1

MCTOAAaMHU MCCIICAOBaHUA MAaTCMaTHYCCKUX MOZ[eHeﬁ; HaBbIKAMU IIPUMECHCHUA MATEMATUICCKOI'O anrmapara K
HCCICAYEMBIM MOJCIIAM; HABbIKAMU NPUMCHEHUS IOTYICHHBIX 3HAHMI.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon

Pazpen 1. JMHEMHAS AJITEBPA

1.1

Omnpenenureny, ux coiictBa. Meton Kpamepa pemenns cucteM THHEHHBIX 1 3
ypaBHeHMi. Anre6pa matpui. OGpaTHas MaTpula. MaTpUYHbII METOA PELICHUS
cucTeM NuHeHbIX ypaBHeHud. Teopema Kponekepa-Kanemmm. Meron

Taycca. /Jlex/

1.2

Beruucnenue onpenenuTeneii BTOporo, TpeTbero NopsIKoB. Berancienue 1 2
MUHOPOB U alNre0panyecKux IOMOTHEHUH. MaTpuLbl U 1eHCTBUS ¢ HUMH.
Haxoxnenue obpaTHoi Matpuilsl. PeliieHre cucteM JIMHEHHBIX YpaBHEHHUH
metonamu Kpamepa u 00paTHO# MaTpuIlpl. PerieHre cucreM MeTo0M
Iaycca. /ITp/

1.3

Posir MaTeMaTHKU B ITIOATOTOBKE CIICLIMAIMCTOB BBLICILIETO 3BEHA 1 4
KEJIE3HOJOPOIKHOTO TPAHCIIOPTA M (POPMHUPOBAHUH OOLIHX U
HpO(l)eCCI/IOHaJII)HBIX KOMHCTCHHI/Iﬁ. TlonsTue o MaTpuIe. OCHOBHBIC CBOMCTBA
onpenenuTeneil. Munop u anrebpamdeckoe gononHenue. /Cp/

1.4

Beruucnenue onpenenuTeneii BToporo, TpeTbero NopsAKoB. Beraucienue 1 6 pa
MHUHOPOB U anredpanyecKkux AoMnonHeHuil. Perenne cucteM aTuHEHBIX
ypaBHeHH MeTonoM Kpamepa. /Cp/

1.5

PaznoxxeHne onpeaenuTeNs Mo JIEMEHTaM CTPOKH WK cTonona. Perrenue 1 6
cucreM JuHeHHbBIX ypasHeHUH (CJIY) ¢ momMommsio onpeaenureneit. DopMyisl
Kpawmepa. leiictBus ¢ marpuniamu. O6patHas MaTpuiia. MaTpudHbIid METOT
PEIICHHsI CUCTEM JINHEHHBIX ypaBHeHUH. /Cp/

1.6

Marpuns! u feiicteus ¢ HUMA. HaxosxneHne oOpaTHo# MaTpuibl. Perenne 1 6
CHCTEeM JINHEHHBIX YPaBHEHUH MeToIoM o0paTHOH MaTpuisl. /Cp/

1.7

Panr matpuirsl. COBMECTHOCTh CHCTEMbI JIMHEHHBIX YpaBHEHUH, TeopeMa 1 5
Kponekepa-Kanemmu. Meron I"aycca. /Cp/

1.8

Beruncnenue panra Marpuiibl. Pemmenue cucrem metonom ['aycca. Pemenue 1 4
omHOponHEIX cucteM. [Ipumenernune CJIY mpu pemeHn# npohecCHOHATBHBIX
3amad. /Cp/

Pasnen 2. BEKTOPHAS AJITEBPA 1 AHAJINTUYECKAS
IT'EOMETPHUSA

2.1

[pocreiimme cBeneHUs 0 BekTopax. CIOKeHNE BEKTOPOB. YMHOKCHUE BEKTOPA 1 3
Ha gucio. basuc u koopauHathel BekTopa. [Ipoekius BeKTopa Ha BEKTOP.
PaznoxeHne BeKTOpa B OPTOrOHATFHOM Oasuce. Hampapmsromune KOCHHYCHI
Bektopa. /Jlex/

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




2.2

CrnoxeHne BEKTOPOB, yMHOXKEHHE BEKTOPA Ha YMCII0. MOIyNb U HaIlpaBIISIOIIUE
KocuHychl. CKasipHOE Mpon3BeieHrne BeKTopoB. /T1p/
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CkasipHOE, BEKTOPHOE U CMEIIaHHOE MTPOU3BENICHNUS, NX cBoiicTBa. /Cp/

2.4

Penrenvie 3a1ad Ha BEKTOPHOE M CMEIIAHHOE IIPOU3BEACHHUE BEKTOPOB. X
npunoxenus. /Cp/

2.5

IInockocTh U TUIIEPIIOCKOCTh. YPaBHEHUE INIOCKOCTH, IPOXOAIIEH Yepes
JAHHYIO TOUKY. YacTHBIE ClTydan pacHoNoKeHHs IITOCKOCTH OTHOCUTEIBHO
CHCTeMbI KoopauHaT. B3aumHoe pacnonoxenue miockocreil. Paccrosnue or
TOYKH JI0 IIocKocTH. [Ipsimas muHus. OOImmee ypaBHeHHE IPSIMON. YpaBHEHHE
IIPSIMOH ¢ YrIIOBBIM K03 unmenToM. Bzaumuoe pacrnonoxeHue npsmMon u
IUIOCKOCTH. B3anMHOe pacnonokeHue IByX IPsIMBIX Ha IIOCKOCTH. /Cp/

2.6

Pemrenvie 3a1a4d Ha IPSIMYIO M TDTOCKOCTE. /Cp/

2.7

Kpussie Broporo nopsaka. dmnurnc. I'unepbona. [lapabona. I[TonspHast cucrema
KOOpZMHAT. YpaBHEHNUS JIMHUI B NMOJISPHBIX KoopanHaTax. /Cp/

2.8

Bexropsl. JIuneitHble onepanuu Haja BekTopamu. ba3uc Ha MmiI0cKoCcTH U B
npoctpancTBe. CKaIIpHOE, BEKTOPHOE U CMENIaHHOe Tpou3BeaeHus. /Cp/

2.9

Pemenue 3amad Ha ypaBHEHHS KPUBBIX BToporo mopsaxa. /Cp/

2.10

Perrenne 3aa4 Ha cnokeHNE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucio. Moy
1 HalpaBJIIoNIHe KocuHychl. CKaJsIpHOE IIPOM3BEICHIE BEKTOPOB BekropHoe 1
CMeIIaHHOE TIPOM3BEACHIE BEeKTOpOoB. VIx mpunoxenus. /Cp/

Pasnen 3. BBEAEHUE B MATEMATUYECKHNU AHAJIN3

3.1

IMonsiTre dyHKIMY, peaen GYHKINUHU U MOCIEA0BATEILHOCTH. 3aMedaTesIbHbIC
npeaensl. beckoHeuHO Maitsle 1 OeCKOHEYHO OONbIINe BETHIHHEL,
SKBHBAJICHTHBIC BETMUNHBL. TOUYKH pa3pbiBa U UX Kiaaccupukanus. /JIex/
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Onpenenenue npenena. Heonpenenennoctu Buga 0 / 0 u [/ [1. 3ameuarenbHbIe
npeaensl. DkBuBaieHTHRIe BM Benmuuunbl. HenmpepbIBHOCTS M TOUKH
paspeiBa. /TIp/
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OcCHOBHBIC BUJIBI 0TOOpakeHUH. OnpeienieHne METpUIecKOro MPOCTPaHCTBA.
OrpaHnyeHHBIC MHOJKECTBA. [Ipeen mocie10BaTenbHOCTH B METPUIECKOM
npoctpanctse. [Ipeaen orobpaxenus. beckoneuno mainsie (BM),
OrpaHUYCHHBIC, 0ECKOHEYHO OOJBIIIIE M OTACIUMBIC OT HYISI BEJTHIUHBI.
Ipocreiimme cotictBa BM Benmuus. [pocreiimue cBoiicTBa npenenos. /Cp/
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Pemenue 3amaq Ha npenensl. Heonpenenennoctr Buma 0/ 0 u [0/ [. /Cp/

3.5

3ameuarenbHble npeaensl. /Cp/

3.6

Cpasrenmne OeckoreyHo Manbsix (BM). CpoiicTa sxBrBaneHTHBIX BM. 'maBHas
yactk BM u 6eckoHedHo Oonbioii BenmuuuH. [IpenensHbiil mepexon B
HepaBeHCTBe. [Ipu3Haky cylecTBOBaHUS Mpefena. 3aMeuaTeNbHbIe IPEAEbl.
Tabmuma OcCHOBHBIX SKBHBAJICHTHRIX BM. HenpeprIBHOCTS (hyHKIIHH B TOUKE.
Touku pa3psIBa 1 nx Kaccuduxarys. [IpumeHeHne 31eMeHTOB
MaTeMaTHYECKOro aHalN3a MIPU pelleHuH IpohecCHOHANbHBIX 3a1a4. /Cp/

3.7

Pemenue 3anau Ha sxBUBasieHTHbIE BM Bennuunbl. HenpepbIBHOCTh U TOUKH
paspbiBa.
/Cp/

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

4.1

OmnpeneneHue MPOU3BOAHOM, OCHOBHBIC MpaBHia AU PEPCHIIPOBAHUSL.
IIpousBomHas cnoxxHol 1 00paTHO# GyHkimu. Jnddepennuan. [TpaBuio
Jlonwrans 1yist BRIMUCIEHUS TpeesioB. MccnenoBanre QyHKINN ¢ TTOMOIIIBIO
MIPOU3BOAHBIX. IHTEPBaIbl MOHOTOHHOCTH, SKCTPEMYMbI, HHTESPBAJIBI
BBIMTYKJIOCTH M BOTHYTOCTH, TOYKH Tepernda, acumnToTel. [loctpoeHue rpaduka
¢yaxmun. /Jlex/

4.2

Brrancienne npon3BOIHEIX B AU GEPSHITHATOB (QYHKIINHA OXHOM ITepeMEeHHOMH.
BerruncieHne IpoM3BOIHBIX BEICIINX MOpsIkoB. HaxoxkneHue npenenos ¢
ucnonab3oBaHueM npasuna Jlonutans. MccnenoBanue QyHKIMI ¢ TOMOIIBIO
MIPON3BOAHBIX. HaxoxkqeHne Touek SKCTpeMyMa U Touek repernda. Haxoxnenue
acumnToT rpaduka Gpyakun. [TonHoe nccaenoBanue GYHKIIUHA U TOCTPOCHUE
rpa¢uxos. /TIp/
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Juddepeniuan oTrodpakeHUs eBKINI0BA IPOCTPAHCTBA B €BKIIHIOBO
npoctpanctBo. Auddepennnan u npousBoanas yucaooir @OIT. IToaHbI#
muddepennnan u gactHBIe pon3BoaHsle grncitooit ®HII. [Ipumenenne
nuddepernmana K IpHOIIHKCHHBIM BEIYHCICHISIM. BEIUrcIeHIe TPOM3BOIHBIX
u aupdepennuanos cnoxueix Gynkuuii. /Cp/
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Penrenyie 3a1a4 Ha BBIYMCIIEHHE ITPOU3BOIHBIX CIOXKHBIX M MTapaMETPUIECKUX
¢yaknuit. YacTHBIC TPOM3BOIHBIC (DYHKIIHNH HECKOIBKUX TIEPEMCHHBIX.
Jduddepennuans! GyHKONIT HECKOTBKUX MepeMeHHBIX. [nddepeHupopanme
HesiBHBIX GyHKUui. /Cp/

4.5

Brruncnenue mpou3BoaHBIX HESIBHBIX QyHKUUH. [Ipon3BonHbIe 1

I depeHINabl BHICIINX MOPSAIKOB IS YUCIOBOH (DYHKIMU OTHOH
nepeMeHHOH. YacTHBIE MPOU3BOHBIC YHUCIIOBOH (DYHKITHH HECKONBKIX
MIepEeMEHHBIX U MOIHbIEe A depeHIHanbl BRICIINX MopaaKkoB. CBoHCTBa
Gbyukwii, nuddepenupyempix Ha uatepsaie. /Cp/

4.6

Perenue 3amay Ha quddepeHInpoBaHUe CI0KHBIX GyHKImil. [Ipon3BogHble
BBICIIUX TTOPsIIKOB. /Cp/

4.7

PackpsiTue HeonpenenenHocrei no npaswry Jlonutans. ®opmyna Teiinopa.
Ocratounslii 4ieH Gopmynsl Teinopa B popme Jlarpamxka. IlpencraBnerne
HEKOTOPhIX GyHKIMH 110 popmyie Teiinopa. [TocTpoeHue rpaduka GyHKITHH.
Haubonbluee 1 HanMeHbliee 3HadeHusT PyHKIUK Ha oTpe3ke. PenieHne
Pa3IMYHBIX MPO(ECCHOHATIBHBIX 3a/1a4; ONPEACICHUEe METOIOB U CIIOCOOOB UX
pelieHus; oleHka ux 3¢ dexruBHOCTH U KadecTBa. /Cp/

4.8

Pemienue 3aga4 Ha BEIYUCTICHHE IpeacIoB C IOMOUIBIO ITpaBUJia Jlonurarns. /Cp/

4.9

[punoxenus dpopmynsr Teitnopa k nccaenopanmio ¢pynkuuit. @opmyma Teitnopa
qutst uncnoBoit GHII. JIokambHbIE 3KCTPEMyMBI (DYHKITHH HECKOJIBKUX
MePEMEHHBIX. YCIIOBHBIE SKcTpeMyMbl uncioBoid @HII. ['mobankHbie
9KCTPEMYMBI YHCIIOBOH (DYHKIIMH HECKOJIBKHUX NepeMeHHBIX. /Cp/

4.10

Pemenne 3amaq Ha uccienoBaHue QYHKIMN (BO3pacTaHue, YORIBaHHUE,
skcTpemym). /Cp/

4.11

DneMeHTHI TeopuH moiist. [Iporn3BoAHAs CKAIISIPHOrO OIS [0 HAMIPABICHHUIO.
I'pamuent. /Cp/

4.12

Touku nepernda, aCUMITOTBI, TONHOE UCCIIEI0BaHHE HYHKLIUN U TOCTPOCHHE
rpadukos. /IIp/

4.13

Pemenne 3amaq Ha JTOKaNbHBIC U TII00ATIBHBIC SKCTPEMYMBI (QYHKITHN
HECKOIIBKHUX IEPEMEHHBIX. YCIIOBHBIE IKCTpeMyMsL. /Cp/

Paspen 5. 9JIEMEHTBI TEOPUU MHOXECTB

5.1

MHokecTBO 1 ToIMHOXKeCTBO. OObeIMHEHUE U NTepeceueHNe MHOXKECTB.
Paznocth MHOXeCTB. JlononHEHHEe MHOXKeCTBa. J{eKapTOBO IPOU3BEICHNE
MHOXecTB. MommHoCTs MHOXKecTBa. /Cp/

Paznen 6. JIEMEHTBI TEOPMM @ YHKIIMU KOMIIJIEKCHOM
INEPEMEHHON

6.1

KoMrutekcHbIe gucia B anredpamdeckoil popme i HefCTBHS HaJl HUMH.
KomrnekcHbIe yncia B TPUTOHOMETPHYECKON U TToKa3aTenbHoi hopmax. /Cp/

6.2

®opmynsl Myaspa. PaznokeHre MHOro4sIeHa Ha MHOXKUTEIU B CIIydae
JeHCTBUTEIBHBIX U MHUMBIX KopHeH. /Cp/

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

7.1

ITepBooOpasnas. Heonpenenennstit naTerpan. OCHOBHBIC TIPUEMBI
MHTETPUPOBAHUS: TOIBEICHHUE M0/ 3HaK AuddepeHuana, HHTErpupoOBaHUE MO
4acTsM, 3aMeHa IiepeMeHHON. OnpeeNeHHbII HHTErpajl U FTeOMETPUYCCKIE
TIPHIIOKEHUSI OTIPEISIIEHHOr0 HHTETpaJia: TUIONIA (b MIIOCKOH (UTyphI B
JIEKApTOBBIX U MOJISIPHBIX KOOPAWHATAX, JUIMHA MyTH KpuBoil. HecoOcTBeHHBIE
HHTErpajbl: HHTErpaj 1o OECKOHEYHOMY MPOMEKYTKY, HHTErPaj OT
HeorpaHuYeHHOW QyHKIMH. /JIek/

72

HenocpencreeHHOE HHTErpUpoBaHue 1o GopmynaM. Beraucnenue
[IepBOOOPA3HBIX C MIOMOIIBIO 3aMEHBI IEPEMEHHBIX U 110 YacTsM. PaloHas bHbIe
npobu. MHTerpipoBaHie HEKOTOPBIX HPPALHOHATIBHBIX H TPUTOHOMETPUYCCKHX
Gbyuxuuii. OnpenesieHHbIe 1 HeCOOCTBEHHBIC HHTErpajbl. ['eoMmeTpuyeckue
TIPUIIOXKEHHS OIpeieNIeHHOTr0 nHTerpaia. /IIp/

73

IepBooOpaznas. HeompeaeneHHbIH HHTETpaI U €To cBoiicTBa. Tabmmma
HHTETPaJIOB. OcHOBHbBIE MIPUEMBI UHTETPUPOBAHUA: TOABCACHUE I10/] 3HAK
auddepeHnrana, HHTErPUPOBAHKE IO YaCTAM, 3aMeHa nepeMeHHo#. /Cp/




7.4

Henocpexncteennoe unrerpuposanue mno popmymnam. /Cp/

7.5

Beruncinenue nepoodpa3HbIX ¢ IOMOIIBIO 3aMEHbI TIEPEMEHHBIX H 110
gactsM. /Cp/

7.6

IloHsTHE OIIpEAEIEHHOrO UHTErpala KakK Mpeela UHTErPaabHOU CyMMBI.

®opmyna HetoTona-Jleitbnuma. OCHOBHBIE CBOMCTBA ONpeeIEHHOr0 HHTErpana.

OueHkH onpesieNeHHOro nHTerpana. Teopema o cpeJHEM 3HAUECHHU.
Boruncnenue onpenesnéHHbIX UHTEIPAJIOB C IIOMOILBIO NTOJCTaHOBKU.

Boruucnenue onpeneséHHbIX HHTEIPAIOB IIyTEM UHTETPUPOBAHUS 110

gactsaM. /Cp/

1.7

Wuterpansl, copepxaline KBaJpaTHbIH TpexwieH. PammonansHbie qpobdu. /Cp/

7.8

WHTerpupoBaHne HEKOTOPHIX HPPALMOHANBHBIX U TPUTOHOMETPHUYECKHX
¢ynaxnuit. /Cp/

7.9

[MpumMenerne onpeaeseHHbIX HHTEIPAIOB IS PEIICHHUS PUKIAIHBIX
3amad. /Cp/

7.10

Pemenne 3amaq Ha onpe/ieNieHHBIe 1 HeCOOCTBEHHBIe HHTErpaibl. /Cp/

7.11

HecoGctBennsle naTerpansl. MHTErpan kak QyHKINS Ipeaenon
unTerpupoBanus. /Cp/

7.12

FCOMCTpI/I‘{eCKI/Ie IPUIIOKCHUA ONPCACIICHHOIO HHTETpaJia. HpI/IJ'IO)KeHI/IC
ONpCACIICHHOr0 HHTErpajia K pClICcHHIO HpO(beCCI/IOHaJ'[BHLIX 3ajaay. /Cp/

7.13

[MonsTHE 00 UHTErpaJax 1Mo Mepe. BruucieHne TBOHHBIX HHTEIPAJIOB B
JIEKapTOBBIX M MOJSPHBIX KOOpAUHATAX. [IpHIIOKeHHsI ABOIHBIX MHTETPAJIOB.
V3MeHeHue mopsiika HHTEIPUPOBaHKs B IBOWHOM UHTerpaie. /Cp/

7.14

Brlunciiene ABOMHBIX HHTErPAJIOB B IEKAPTOBBIX M MOJIAPHBIX KOOPAMHATAX.
V3MeHeHuMe Topsiika HHTEIPUPOBaHUS B IBOWHOM HHTErpase. [IpuinokeHust
JIBOMHBIX HHTETpaJoB. /Cp/

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

8.1

OcHoBHble TIOHsTHS. []Y TIepBOro nopsijika, HHTErpupyeMble B KBaipaTypax:
YpaBHEHUS C pa3IeIAIOIINMHUCS ITePEeMEHHBIMHI, OJJHOPOIHBIC YpaBHEHHS,
JIWHEHHBIC YPABHEHUS, ypaBHEHHSI bepHyITH, ypaBHEHHS B OTHBIX
muddepennnanax. Jluneitnsie 1Y n-ro nopsaka: cCBOWCTBa peLIeHUI
OJIHOPOZIHBIX U HEOJHOPOJHBIX YPaBHEHHH, CTPYKTypa obmiero pemenus. /Jlex/

8.2

Pemenue 1Y nepBoro nopsjka. Pemenue JIY BbICIINX MOPSAKOB,
JIOIYCKAIOIUX IOHMKEHUE nopsiaka. JIunelinsle ogHopoassie 1Y n-oro
TIOpsiZiKa C MOCTOSIHHBIMU KoddunmenTamu. Perienne TuHeRHbIX
HEOJHOPOIHBIX J1Y ¢ moCcTOSHHBIME KO3()(HUITUEHTaMH CO CHEUAILHON ITPaBoi
qacteio. /Tp/

8.3

[onstue o muddepenimansaoM ypasHenun (JY). 3agaga Komn ms
ypaBHEHMs IEPBOro Nopsaka. 'eomerpudeckas uHTepnperanus pemwenuid 1Y
MIEPBOro MOpsIKa. YPaBHEHUS € pa3AeNAIOIUMUCS TepeMeHHbIMU. JInHeiHoe
ypaBHeHHe. YpaBHeHHe bepHymmn. OgHOpoIHOE ypaBHEHHE IEPBOrO
nopsiaka. /Cp/

8.4

Pemenue 3agaq Ha U epeHInanbHbIe YpaBHEHUS 1-ro IopsaKa ¢
pazzaensiomuMucs nepeMeHHpIMU. OJHOpOIHBIC ypaBHEeHUs 1-ro nopsiaka. /Cp/

8.5

VpaBHeHus B ONHBIX guddepenimanax. 3anaya Komu as Y Bbicimx
TIOPSIKOB. YpaBHEHHs, TOIYCKAIOIINe MOHIKeHHe Topsika. /Cp/

8.6

Pemenne 3agaq Ha TuHEHHBIE TUddepeHnInaTbHEIE YPaBHESHNS IIEPBOTO
nopsinka. YpasHeHue bepnysmu. /Cp/

8.7

CTpyKTypa peleHus TUHEHHOr0 OJHOPOIHOrO YPaBHEHHS N-0r0 MOPSIIKa
(JIO1Y). Pemienne JIOJIY ¢ noctostHHBIMU KodddunneHTamu. CTpyKTypa
PpeIIeHNsI TMHEHHOTO HEOHOPOIHOTO MU PEPEHIIHATBHOIO YPaBHEHUS

(THIY). /Cp/

8.8

Pemenue 3amad Ha ypaBHeHH B ONHBIX Auddepeniuanax. JIOAY ¢
MOCTOSIHHBIMU K03 unmenTamu. JInHeitHbIe HEOJHOPOIHBIC YPABHEHUS C
ITOCTOSHHBIMH K03(h(DHUIMEHTaMH ¥ IPABOH YacThIO crienuansHoro suaa. /Cp/

8.9

Haxoxnenne gactHoro pemrerns JIH/Y ¢ moctosHHBIME K03 HUIHEHTAMH H C
IIPaBOM 4acThIO crenuanbHoro suaa. Haxoxnenue pemenus JIHAY metonom
BapHalllK MTPOU3BOJILHBIX MOCTOSHHBIX. HopmaibHas cuctema Y. Ceszb ¢ IV n
-ro nopsiaka. /Cp/

8.10

Pemmenne 3aa4d Ha MHTCTPUPOBAHUC HY BBICIIUX ITOPAAKOB ITYTEM IMMOHUKCHU S
nopsiaka. /Cp/




8.11

Pemenune JIHY ¢ mocTossHHBIME KO3(Q(HUITEHTAMI METOJJOM HEONPeAeTIeHHBIX
ko3 unrenToB. Perenne TMHEHHBIX HEOHOPOIHBIX YpaBHEHHH ¢
ITOCTOSHHBIMH K03()(hHIIMEHTaMH METOIOM BapHaIH{ ITPOH3BOIBHBIX
MOCTOSTHHBIX. /Cp/

8.12

Pemenne cucrem J1V. Tect no uaTerpansHoMy ucuuciaeHuro u 1Y B cucreme
BUOC. /Cp/

Paznen 9. KOHTAKTHBIE YACBI HA ATTECTAIIUIO

9.1

KonTponsHnas pabora /KA/

0,8

9.2

KoHTakTHBIE Yachl Ha aTTECTALMIO B IEPUOJ] SK3aMEHALMOHHBIX ceccuit /KD/

2,35

9.3

Bauet /KD/

0,25

Pasnen 10. CAMOCTOSATEJIBHAS PABOTA

10.1

CaMocTosTeNEHOE N3yIeHHE TEOPETHIECKOro MaTepuaia

1. TToBepXHOCTH BTOPOTO MOPSAIKA: IUTHUIICOU T, THITEPOOIONIBI, TapadoIOnIb,
IITHHIPUYECKHE TTOBEPXHOCTH, KOHYC.

2. CpoiicTBa rpahuKoB HYHKIHIL.

3. AnreOpandeckast KTacCUPUKAIHS (YHKITHH.

4. Jluneapwuzanus Qynkiun. /Cp/

10.2

KonTponsHnas pabora /Cp/

17,2

10.3

IMonroroska k siekuusiM. [IpopaboTka KOHCIIEKTOB 3aHATHH, YUEOHBIX U
JIOTIOJTHATEIIHHBIX U31aHUH (IT0 BOITpOcaM K pasJieNaM U IiIaBaM yaeOHBIX
W3IaHUI), IOHMCK, aHAJII3 U OIIEHKa NH()OPMAIUH 110 COIEPKAaHUIO yaeOHOro
matepuana. /Cp/

10.4

IoaroroBka Kk mpakTu4ecKuM 3aHstusm /Cp/

18

Pazpnea 11. YUCJIOBBIE 1 @ YHKIIMOHAJIBHBIE P51 /1bI

OcHOBHEBIE OIpeIeNIeHNs, HEOOXOIUMBII MPU3HAK CXOAUMOCTH Psfia.
JlocTaTo4HbIE MPU3HAKK CXOAMMOCTH YHCIIOBBIX PSIIOB C ITOJIOKHTEIbHBIMU
YqJICHAMU. 3HaKOHCpeM€HHBIC pﬂ)ILI. 3Ha}<0qepez[yloumecx pS{)IBI, HpI/ISHaK
Jlewonuna. /Jlex/

11.2

UYucnossle psasl. JlocTaTodHbIE IPH3HAKY CXOAMMOCTH: TIpU3HaK [lamambepa u
paaukanbHelid npu3Hak Komu. MaTerpansabiii npusnak Komm. [Tpusnaku
cpaBHeHUs. 3HaKonepeMeHHbIe psbl. [Ipu3nak JleliOHnIa. YenoBHas U
abcomoTHas cxomquMocTH. DYHKIMOHAIBHEIC U CTEIIEHHBIE bl Pammyc
cxomumoctu. /IIp/

11.3

O6uacTb CXOMMMOCTH (DYHKIIMOHAIBHOTO psifa. PABHOMEpHAs! CXOAUMOCTb,
I depeHINPOBaHNE U HHTETPUPOBAHNE PABHOMEPHO CXOISAIINXCS PSIIOB.
CreneHHbI€ PsIIbl: HHTEPBAJ CXOIMMOCTH, paanyc cxoguMmoctu. P Teitnopa.
Pa3noxxeHne HEKOTOPBIX AIEMEHTapHBIX QYHKINH B psag Maxnopena. /JIex/

11.4

Ilonstue o psaae. Ilpocreiimue cBoiicTBa psioB. I[TonoxuTenbHbIe YUCTIOBBIE
psnbl. [Ipusnaku cxonumoct. /Cp/

Yucnosble paabl ¢ NOIOKATENBHBIMY YeHaMu. [Ipu3Haky cXomIUMOCTH.
Heobxomumsrit mpu3Hak cxogumoctd. [Tpn3nak lanamOepa. PagukanbHbIi
npusHak Komm. MaTerpansasnit npusnak Komm. /Cp/

11.6

3HakonepeMeHHbIe psAAbl. AOCOMIOTHAS U YCIOBHAsI CXOAUMOCTE. /Cp/

11.7

Pemienue 3a1a4 Ha PU3HAKK CPaBHEHUS. 3HAKOIEpeMeHHBIC psibl. [IpusHak
Jleitonnna. YcimoBHas u abcomroTHast cxogumocTt. /Cp/

11.8

OyHKunoHaNbHBIE psiabl. [IoHATHE 0 PABHOMEPHON CXOAUMOCTH PsLla.
Crenennsie psiabl. Teopema Abens. /Cp/

11.9

Pemenne 3agad Ha (hyHKUMOHANIBHBIE psifbl. CreneHHbie psabl. /Cp/

11.10

Paznoxxenne ¢pyHKIM B cTenieHHbIe psibl. Pig Teitnopa. /Cp/

11.11

PaznoskeHre OCHOBHBIX 2JIeMEHTapHBIX (DYHKIHI B psiabl Teitnopa u
Makxknopena. [IpumMeHeH#e TabauIbl MpocTeHInX pasnoxenuit. /Cp/

11.12

CrerneHHBIe psIBI B IPUOIMKEHHBIX BEIYHCICHUIX. /Cp/

11.13

Beruncienne HHTETPaIoB Py HOMOIIH CTEIEHHBIX psnoB /Cp/




11.14

IpubmmxenHoe pemenne quddepeHnnanTbHbIX YPaBHEHUH ¢ TOMOIIBIO
CTeneHHbIX psiaoB. /Cp/

11.15 | Pemienue 3amau Ha UHTErprUpoBaHue IuddepeHInaTbHbIX YPaBHEHUH ¢
roMonibo psiyios. /Cp/

11.16 | Tpuronomerpuaeckue psnasl. [Tornstue o pagax Oypse. /Cp/

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

12.1 Aunrebpa cobsiTrii. Kitaccuueckoe onpenenenue BepostHocTH. Teopema o
BEPOSITHOCTH CyMMBI COOBITUH. YCIIOBHBIE BEPOSITHOCTU. POPMYJIbI MOTHOM
BeposiTHOCTH U baiieca. /Jlex/

12.2 OneMeHTH KOMOMHATOPHUKH. AnreOpa coObrThil. @opMyrta TOTHONH BepOSTHOCTH.
®opmyna baiteca. Cirydaitabie Bennauss! (CB), 3aK0HBI UX pacripeeneHus.
Xapaxkrepuctuku CB. BuHOMHanbHBIN 3aKOH. 3aKOH PEKUX SBICHHM.
HopmansHoe pactipenenenue. /IIp/

12.3 Teopema 0 BEpOATHOCTH NPOU3BEACHUS cOObITH. [ToHsATHE
TIOCIIEI0BATENIbHOCTH HE3aBUCUMBIX UcTbITaHui. CxeMa bepHyniu u
nonmHoMuanbHas cxema. IIpenensuble Teopemsl [lyaccona u Myaspa-Jlamaca.
Ciyuaiinble BeJIMUMHBI (IUCKPETHBIE U HEMPEPBIBHBIE). 3aKOH PACHpEACICHHUS.
Uncnossle xapakrepucTiku CB (MaTemMaTinueckoe OKUIaHAE U TUCTICPCH
CIIy4aiiHOW BeTMYMHBI, MOMEHTHI, MO, Menana). /Jlex/

12.4 Muoromepunsie CB, dyHkuus pacnpenenenus asymeproit CB. [InoTHOCTh
pacnpenenenus apymepHoid CB. YcioBHbIe 3aK0OHBI pacnipesenenus. JInneinas
perpeccust. /TIp/

12.5 BBonHble NOHATHUSA TEOpHH BEpOATHOCTEN. [IpoCTpaHCTBO 311€MEHTapHBIX
coObITHid. /Cp/

12.6 OneMeHTb KoMOUHATOpUKH. [IpunokeHnss KOMOMHATOPUKHU K PEILICHHIO
npodeccuoHanbHbIX 3a1a4. /Cp/

12.7 OCHOBHBIEC TEOpPEMBI TCOPUH BEPOSITHOCTEH. Anreopa coObITHi. DOpMYITBI
onHOH BeposiTHOCTH U baiteca. /Cp/

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

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

12.10 | Pemmenwe 3aa4 Ha opMysia OITHON BeposiTHOCTH U opmyna Baiteca. /Cp/

12.11 UYucnossle xapakrepuctuku CB. /Cp/

12.12 Pemienvie 3a1ad Ha OCHOBHBIC 3aKOHBI pacnpenesieHui. /Cp/

12.13 3aKOHBI pacTIpefeTIeH s I JUCKPETHBIX CITyJaifHbIX BennauH. /Cp/

12.14 | Pemienue 3ana4 Ha ciy4aitabie BennuuHbl (CB). 3akoHbl pacripeeneHus u
gucioBble Xapaktepuctuku CB. /Cp/

12.15 3akoHbI pactpeneneHus st HenpepbiBHbIX CB. /Cp/

12.16 | Pemienue 3aga4 Ha HOpMaJbHBIN 3aK0H pacnpeneneHus. /Cp/

12.17 | 3akons! 6onpmux gucen. /Cp/

12.18 BBenenue B Teoputo CilydaliHbIX mpoueccos. [IpuMeneHue Teopuu
BEPOSITHOCTEH NP pelIeHu’ podeccuoHanbHbIX 3amay. /Cp/
Paznen 13. MATEMATHYECKAS CTATUCTHKA

13.1 BaprannoHHBIH psi, THCTOrpaMMa 1 TIOJMTOH YacTOT. DMIHUpHUeckas QyHKIus
pacmpenenenus. Beibopounoe cpenHee, BeIOopouHast aucnepcus. ToueuHsle U
HHTepBaJibHbIE OlIeHKHU. [locTpoeHue 1oBepUTENbHBIX HHTEPBAJIOB.
Crarucriueckue rumotessl. [IpoBepka rHIOTE3bl 0 HOPMAIEHOM PaclpeielIeHHN
TeHePAIbHOM COBOKYITHOCTH M0 kpuTeputo [Tupcona. /Jlex/

13.2 Bri6opounsnit meton. [locTpoeHne MOIUTOHOB YaCTOT ¥ THCTOTPAMMBL.

YucnoBble XapaKTePUCTHKH BEIOOPKH. TOYESUHbIE M MHTEPBAIbHBIC OLCHKH
[apaMeTpoB paclpeeNneH s HopMabHO pacipeneneHHoi CB. IIposepka
THIOTE3bI 0 HOPMATBHOM PACIIPE/IC/ICHUH TeHePalIbHOI COBOKYITHOCTH IO
xpurepuro [Tupcona. /I1p/
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OneMeHTHI KOpPeIISIIHOHHO-PErPECCHOHHOT0 aHanu3a. /JIex/

13.4 DJIeMEHTBI KOPPEISAIIMOHHO-PErPECCHOHHOr0 ananm3a. /I1p/ 2
13.5 BapranuoHHbIH ps, THCTOrpaMMa 1 ITOJUIOH 9acTOT. DMIHpHdecKas QyHKIus 4
pacnpenencHus. [IoHITHS 0 BBIOOPOUHOM MeTozie. TOUYeUHbIC OLICHKH
IapamMeTpOB pacipeieICHHs i UX IPUMCHEHHE K HaXOXKICHHUIO 3aKOHOB
pacmpenenenus ciaydaiHpix Benuaus. /Cp/
13.6 Bri6opounsrnit meron. Cratuctnaeckoe oreHuBanue. /Cp/ 2
13.7 WHTepBaiibHbBIC OLICHKH MapamMeTpoB pacnpeaeneHus. /Cp/ 2
13.8 Pemienvie 3aad Ha MHTEpBaIbHBIC OICHKH MTapaMeTpoB pactpeneneHus. /Cp/ 3
13.9 ITposepka cratuctuueckux rumnores. /Cp/ 3
13.10 | Pemienue 3a7a4 Ha IPOBEPKY TUITOTE3bI O HOPMAIILHOM 3aKOHE pacIpe/IesICHUs 3
TeHepaIbHON COBOKYITHOCTH 10 KpuTepHio [Tupcona. /Cp/
13.11 MHoromepHbIe ciydaiHble BennauHbl. /Cp/ 2
13.12 | Pemienue 3aa4 Ha IPOBEPKY TUIIOTE3 O MapaMeTpax pacnpeaeIeHus 2
TeHepabHOM cOBOKYMHOCTH. /Cp/
13.13 CTaTHCTHYECKHI KOPPEISAIIMOHHO-PETPeCCUOHHHBIH aHamu3. /Cp/ 2
13.14 | Asymepubie CB (JICB). 3akons! pacnpenenenus. [ITOTHOCTH COBMECTHOTO 2
pacopenenieHus. YCIOBHBIC 3aKOHBI pacnpenenenus. /Cp/
13.15 DJIeMEHTBl MHOXKECTBEHHOTO KOPPEIAIIHOHHO-PErPECCHOHHOT0 aHanu3a. /Cp/ 2
13.16 | Pemenwne 3amau Ha uncnopkie Xapakrepuctuku JICB. /Cp/ 2
13.17 | DnemeHnTHl AUCTIEpCHOHHOTO aHanu3a. /Cp/ 2
13.18 Pemienvie 3a1au Ha KOpPENAIIMOHHO-pErpecCHOHHOro anamu3. /Cp/ 3
Paznen 14. KOHTAKTHBIE YACBI HA ATTECTAIIMIO
14.1 KontponbsHast padora /KA/ 0,8
14.2 KoHTaxTHBIE 9achl HAa aTTECTALUIO B IIEPHOL IK3aMEHAIINOHHBIX ceccuit /KD/ 2,35
143 3ayer /KD/ 0,25
Pazgen 15. CAMOCTOSTEJIBHASA PABOTA
15.1 KonTponsHas pabota /Cp/ 17,2
15.2 IToxaroroBka k nmpakTHudeckuM 3aHsTusM /Cp/ 12
15.3 IMoxroroBka k exiwsaM. [IpopaboTka KOHCIIEKTOB 3aHATHH, yIeOHBIX U 4
JOTOJTHUTEIIBHBIX U3AaHHUH (IO BOITPOCAM K pa3zieiaM U IiaBaM yueOHbIX
W3JIaHWiT), TOMCK, aHAJIM3 U OIIEHKa HH(OPMAIIHH 110 COIEPKaHHUIO Y4eOHOro
Marepuaina. /Cp/
154 CaMocTosTenpHOE U3y4eHHE TEOPETHUECKOr0 MaTepraa 2

1. MeTonsl IOCTPOEHHS 3aKOHOB PAaCIPEAEICHNUS 110 ONBITHBIM JaHHBIM. MeTozn
MOMEHTOB. MeTo1 MakCHMaIbHOTO mpaBaononoous. /Cp/

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTepualibl Qi TPOBEACHUA HpOMe)KyTO‘-IHOﬁ aTTCCTaluu 06yanOHII/IXC5[ TIPUBEJICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUTHHE (MOIYIIO), BUABI 3aIaHUH, KPUTEPUH UX OLICHHBAHWS,
pacmpeneneHre 0aIoB IT0 BHAAM TEKYIIETo KOHTPOJIS pa3padaThIBAIOTCs MPEMoAaBaTesieM IUCIUIUINHEL C YIETOM €€ CIICI(UKH 1

JIOBOZIATCS 10 CBEACHHS OOYJAOIINXCS Ha IIEPBOM yIeOHOM 3aHATHU.

OHOC.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBISIETCS MpenojaBaTeneM IUCLUUIUTMHBI (MOIYIS) B paMKaX KOHTaKTHOU
paboThI U CAMOCTOSTENHLHON PaboThl 0Oydaromuxcs. it GUKCHPOBaHUS PE3yAbTATOB TEKYIIETO KOHTPOJIS MOXKET HCIIOIb30BaThCS

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

6.1. Pexomenayemast 1ureparypa




6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTABUTENIU 3arnaBue Wznarensc Omn. agpec
TBO, O

JI1.1 |KapacesaP. b. Beicmas MaTeMaTHKa: JHHEHHAas anreOpa, BEeKTopHast OMcK : https://e.lanbook.com/bg
anreOpa, aHaJMTUIECKast TEOMETPHSI, BBEIICHNE B CubA/IY,
MaTeMaTHYeCKUi aHaIH3, Au(GEePeHITHATbHOE HCUUCTICHUE 2019
(hyHKIIMM OJTHOM NeliCTBUTENbHON IIepeMEHHOM: yueOHoe
nocobue

JI1.2 | Kapacesa P. b. Bricmas MaTemaTuka: qudpepeHInatbHoe HCYUCICHUE OmMck : https://e.lanbook.com/bg
(hyHKIMHM HECKOIBKHX TIEPEMEHHBIX, HHTETPAIbHOE CubAlY,
ucurcieHne GyHKIUH OJHON JeHCTBUTENbHON IIepeMEHHOM: 2020

yueOHoe mocooue

JI1.3 | BacumbeB A. A. Teopus BEpOsATHOCTEH U MaTeMaTHYeCKast CTATUCTHKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHUK 1 IPAKTHUKYM JUTS BY30B IOpaiir,
2020

6.1.2. Jlono/iHuTEIbHAS JTUTEPATYPaA

ABTOpBI, COCTaBUTEIH 3arnasue Wspnatensc On. anpec
TBO, TOJT
JI2.1 | Apxanremsckuii A. 1., | COOpHNK MHANBHIYaIbHBIX 33JaHUH 110 MATEMATHKE JUIS Cankr- https://e.lanbook.com/bq
Baxanos B. 1. TEXHUYECKUX BBICIINX y4eOHbIX 3aBeaeHuid. 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 | IIpodeccuonansHbie 6a3bl JaHHBIX: MaTemaTuueckas 6a3a qanHbIX ZbMATH - zbmath.org;

6.2.2.2 | ObmmepoccHiicKuit MaTeMaTHIeCKHi opTan (nHopMamnonHas cucteMa) - http://www.mathnet.ru/;

6.2.2.3 | Mathcad - cipaBounuk 1o Beiciieid Mmatemartuke http://old.exponenta.ru/soft/Mathcad/Mathcad.asp.

6.2.2.4 | UacopMaroHHbIe CTIpaBOYHbIE CHCTeMBI: MH(popMannoHHas cipaBodHas cucteMa "['apant” http://www.garant.ru

6.2.2.5 | Undopmanmonnas cripaBouHas cucrema "KoncynerantlImroc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe aymuTopun JUTS TIPOBEJACHUS 3aHATHIT JTEKIIHOHHOTO THIIA, YKOMIIIEKTOBAHHBIE CIICI[HATN3NPOBAHHOH MEOeITbI0
U TeXHHYECKUMHU CPEJICTBAMU O00ydeHHs: MyIbTUMEIUHHOEe 000pYIOBaHUE IS IPEAOCTABICHUS yIeOHOH HH(pOpMAILUH
0OJIBIIOI ayIUTOPHH /UM 3BYKOYCHIIMBAIOIee 000pyI0BaHHE (CTAllMOHAPHOE MIIM MIEPEHOCHOE).

7.2 | YueOHble ayJUTOPUH JJIsl IPOBEACHUS 3aHATHI CEMHUHAPCKOro THIIA, TPYIIIOBBIX U MHAUBUIYaJIbHBIX KOHCYIbTALUH,
TEKYILETO KOHTPOJISL ¥ TPOMEXKYTOUHOH aTTeCTalluH, YKOMIUIEKTOBAHHEIC CIICIIHATN3NPOBAHHON MEOCIBIO H
TEXHUIECKUMH CPEJICTBaMU 00yJIeHUS: MyIbTHMEAUHHOE 000PYIOBaHIE W/WITH 3BYKOYCHITHBAIOIIEe 000py/I0BAHNE
(cTannoHapHOE UM IEPEHOCHOE).

7.3 | TTomeneHust UIst CaMOCTOSITETBHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO TIOAKITIOUEHUS K
cetu "MHTepHEeT" 1 00ecTieueHneM JOCTYIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCHUTETA.




7.4 | INomemteHust A XpaHEHHS U IPOGIIAKTHIECKOT0 00CITYKUBAaHHS yIeOHOr0 000pYIOBaHUS.




[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)

ABTOMaTHKa 1 TeIEMEXaHUKaA Ha JKCIIC3HOAOPOKHOM TPAHCIIOPTE

(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.

@opMbI TPOMEKYTOYHON aTTeCTAIMK: 3K3aMeH (1o ouHoii popme - 1, 4 cemectp, 3P 1,2 Kypc), 3a4eTbl
(o ouHoit popme -2, 3 cemectp, 3O 1,2 kypc).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

KOH 1 HAMMCHOBAHUC KOMIICTCHIINH KO,H WHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIITNH

OIIK-1 Cnoco6eH pelath HHKCHEPHBIC 331241 B TIPO(eCCHOHABHOMN e TeIBHOCTH C OIIK-1.1 Ilpumensier MeToabI
UCIIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAayK, MATEMaTHYECKOTO aHAJIN3a ¥ MOJICITUPOBAHUS BBICIIEH MaTEMaTUKHU JUIst
pemeHus 3a1a4
npodecCHOHATEHON
JeATETbHOCTH

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

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHuUs MO AUCIUILIMHE Or1ieHOYHBIE
JIOCTIDKEHUSI KOMIIETEHITUH MaTepHabl
(cemectp )
OIIK-1.1 TIIpumenser merompl Beicmel | OOydaroIIUiiCs 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 AEATEILHOCTH; 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 crieAyonux 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) BoinonHenue 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 3a/]aHMsI) IJIsA OLIEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yJabrara

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTEHIINT

OIIK-1.1 Ipumenser  metoxel | OOygaromuiics 3HACT:
BBICUIEH MATEMaTHKU JUIS PEIIEHUS | -OCHOBHBIC IOHSTHS M METOABl MaTeMAaTHYECKOrO aHain3a, aHAIUTHYCCKOM 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 MaTpHUIla, C €IUHUIIAMA Ha TJIaBHOW JHaroHalu;

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

C) kBaapaTHas MaTPHUIIA, DJIEMEHTAMU KOTOPOH SIBIISIOTCS €IUHHIIBI?

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

rang(A)< rang(AB):
A) cucTeMa UMeeT eTMHCTBEHHOE PEIICHHE;
B) cymiecTBOBaHHE Takoi CHCTEMbI HEBO3MOXKHO;
C) cuctema He MMEeT PEUICHUH.
3.ITlepeMHOXaTh MOXXHO MATPHIIBI:

A) nroboro pasmepa;
B) TobKO KBapaTHbBIE MATPHIIBL;
C) TONbKO eIMHUYHbIE MATPHUIIBL;
D) MaTpuilbl Takke, YTO JIEBBI COMHOHTEIb MMEET CTOJNBKO CTOJOIOB, CKOJIBKO CTPOK Yy MPABOTO
COMHOXKHUTEJTS.
4.0npenenuTenb BHIYUCISETCS:

A) 1st 110001 MaTpPHUIIBI;
B) ToNBKO 1151 @ AMHIUYHON MaTPHIIBI,
C) TonbKO IU1sl TMaroHaTbHON MaTPHIIBI;
D) TonbKO IS KBaApaTHOW MaTpPUIIBI.
5. Meron Kpamepa npuMeHHM /1715l pEIICHUS] CUCTEMbI IMHEHHBIX YpaBHEHHM, €CIIHU:
A) MaTpwuIia CHCTeMBI JTr00asi;
B) mMaTpuiia cucTeMbl COCTOUT TOJBKO M3 €AMHHUIL;

C) maTpuIia CHCTEMBI 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 (1 ; OO)- BO3pacTaer
B) na (_ OO"O] -yObIBaeT Ha [0" Oo)- BO3pacTaer
C)Ha (_ ;1 ] - BO3pacTacT Ha (] 3 OO)- yOBIBaCT

D) na (_ OO"O] - BO3pacTaeT Ha (0’. OO)- yObIBaeT

8. I'paduk kakoil pyHKIIMU HA BCEM OTpe3Ke [a,b] 0JHOBpeMEHHO yI0OBIETBOPSET TpeM ycioBusm: y>0; y'<
0; y">07?

BapuanTs! 0TBETOB:
A) Bce rpadpuku B) Tonpko II C) Tonwko III
D) Tonsko II u 111 E) Tonbko [ u 111
9. IIpon3BOIHOI BTOPOTO MOPSIIKA HA3BIBACTCA:
A) kBasipaT IpOM3BOIHON MEPBOTO MOPSIKA;
B) npou3BoiHast OT MPOU3BOIHOMN MEPBOTO MOPSIIKA;
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
AATH XOTsI OBI OJTHY 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 onpenenerns yakmun (X, y) =,/3y+2

A) BCsl KOOpIMHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAIICKALIUX MPSIMOi Y=-2/3
B) noayrmiockoctry > -2/3;

C) monyminockoctpy < -2/3;

D) nmonymiockoctry>2/3.

12. YacTHO# Mpou3BOJHON (PYHKIIUN HECKOJIIBKUX NTEPEMEHHBIX HAa3bIBACTCS:

A) pou3BOHAS OT YaCTHOTO apryMeHTa QyHKIINH;




B) npousBoiHas OT MpOU3BEACHUS apTyMEHTOB (DYHKIIUH;
C) npousBoaHAast OT YaCTHOTO apryMEHTOB (YHKIIUY;
D) nponsBoaHast oT (HYHKIMU TIPU YCIOBUH, YTO BCE apTyMEHTHI KPOME OJHOTO OCTAIOTCSI TIOCTOSTHHBIMHU.
13. Ecin U = 1n(3x -y’ +223), to 3HaueHue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
14. [omueiM muddepennmanom GpyHKINE HECKOIBKUX MTEPEMEHHBIX HA3bIBACTCS:
A) ri1aBHas IMHEWHAs 4acTh MPUPAICHUS QYHKIIUH IIPH U3MEHEHHH JIoTaprQma
OJTHOTO apTyMEHTa;
B) rnaBHast nuHeHAs YacTh MpHUpaieHus QyHKIMH TPU U3MEHEHUH BCEX apryMEHTOB;
C) npupaienue GyHKIMH IPU H3MEHEHUH BCEX apT'yMEHTOB;
D) riaBHas JIMHEiHAs YacTh MPUpPANICHUs GYHKIUU IPH H3MEHEHUH JIOTapru(mMa OJTHOTO U3 apTryMEHTOB.
15.Toukn, B KOTOPBIX BCE YaCTHBIE MPOU3BOHBIC paBHBI 0, HA3BIBAIOTCS:
A) crarmonapasiMu; B) makcumymowm; C) munumymowm; D) meperu0a.

16. ®ynkuus F(x) Ha3zpiBaeTcs nepBooOpa3Hoi At HenpepblBHON GyHKIMK y = f(X), eciu:
A) F(x)=f()+C; B)F'(x)=f(x); CYF(x)=f'(x); D)F'(x) = f'(x).
17. HeonpenenennsiM uHTErpanoM pynkuuu y = f(x) Ha3piBaeTcs:
A) niepBooOpasnas pyakun y = f(x);
B) kBampat nepBooOpaszHoii pyHkIMu y = f(X);
C) cymma Beex nepBooOpa3HbiX GyHKIuU y = f(X);
D) coBokynmHOCTb Beex nmepBooOpa3HbIx GyHKINH Yy = f(X);
18. MeTtoa HHTErpUPOBAHUS IO YACTSIM PUMEHUM IPU HHTETPUPOBAHIH
A) CyMMBI WJIM Pa3HOCTH HECKOIBKHUX (DYHKIMK; B)nuHeitHOW KoMOMHAIMKY (YHKITHH;
C) npousBeneHus PyHKIIHIA, D)mro6oit koMOuHaIMK JTHO0BIX (DYHKITHIA.
19. ®opmyna UHTErPUPOBAHUS IO YACTSIM UMEET BU/T

A) Iudv:uv+.|'vdu; B) Iudv:uv—.fvdu;

_fudv:fudx+fvdx; D)_fudVZIudx—Ide

20. Kakoe u3 CJICAYHOIINX CBONCTB OMPCACIICHHOI'O NHTETpaJia ABJISICTCA HCBCPHBIM:

A) T(f (X)+g(x)dx = _T f(x)dx + i g(x)dx; B) T Af (x)dx = A.T f(x)dx;

C) if(x)dx=1; D)_Tf(x)dx=—jf(x)dx-

3 cemecTp.
21. YtoOsl pemuTh quddepeHnnaibHoe ypaBHEHHE y'X + X + Yy =0 , cleayer
1) BBINOJHATH MOACTAaHOBKY y(X)=x*U(x);
2) pa3zienuTh NepeMEHHBIE;
3) uckats pemenue B Buze y(x)=U(x)*V(x).
22. Pemuth quddepeHnnanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , cIexyer
1) BBITIOJIHSTH TOJICTAHOBKY y(X)=x*U(X)
2) pa3aenuTh NepeMEHHbBIE
3) uckatpb pernrenue 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. lnddepeHraabHbpIM ypaBHEHHEM C pa3IeTIONIMICS IEPEMEHHBIMH SIBIISIETCS ypaBHEHHE BU/IA:
1) y-cosx=0; 2)y' =x%y;
3) y’=%; 4) y’+ﬂzx;
X +y X
25. Pemienune ogHOpoaHOTO MU HEpEHIMATEHOTO YpaBHEHHS IIEPBOTO MOPSIIKA MOKET OBITh HalJICHO B BUJIC:
1)y =u-v, re U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC () YHKITHH;




2) Yy = U-X, Tae u =u(X) — HeKoTopasi Heu3BecTHast (PyHKITHS;

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) vy =fx)a(y);

2)y" +p(X)y=q(x)y",

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

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

0
n
27. Hau psan Z— . Ucrionb3ys HeoOX0auMoe YCIIOBHE CXOUMOCTH PsiJia, CACIIAUTE BHIBOJ]

= 10n+1

1)psin pacxoauTcst

2)psAll CXOUTCA

3)Hemnb3s ONPEEUTh CXOAUTCS WM PACXOIUTCS PSIT
4)npyroii oTBeT

n
n—oo

28. Pan i[ljn UCCIIEI0BAJIM Ha CXOAMMOCTD 1o pu3Haky Koy, Beraucnunu npeaen k = lim n/a, = %
3

Toraa MOXHO cAenaTh BBIBO, YTO ...
1) JlanHbIl pag cXOAUTCS
2) JlaHHBIN PO paCXOIUTCS
3) JlaHHBIN psii MOXKET KaK CXOJTUTHCSA, TAK U PACXOUTHCA.
4) JlaHHBIH psig HE CYHIECTBYET

29. Haiinute cymmy psiaa Z (%J

n=1

11 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sBmgercs...

1) creneHHBIM

2) (QyHKIMOHAIBHBIM

3) 3HaKouYepEeAYIOIUMCS

4) 3HAKOMOJIOXKUTEIEHBIM
4 cemecTp
31. Eciiu umeetcst N HecoBMeCTHBIX coObITHI Hi, 00pa3yronmx noiHyoo rpyniy, 1 U3BeCTHbI BEPOSATHOCTH
P(Hi), a coObITHE A MOXET HACTYIUTh MOCie peaiu3anuu ogaHoro u3 Hi u u3sectusl BepositHoct P(A/Hj),
T0 P(A) BeIuuCHsieTcs mo gpopmyne
A) NOJHOW BEPOATHOCTH
B) bepnynnu
C) Myagpa- Jlamnaca
D) baiieca
32. BepoATHOCTb MOSIBIIEHUSI COOBITHS A B HCIIBITAHUM paBHA p. UeMy paBHa JucCHEpCHs YMCiIa MOSBICHUS
COOBITHSI A B OJTHOM HCTIBITAHUH?
A) I-p
B) p(1-p)
C)p
D) 1/p
33. Tlo xakoii (hopmysie BBIUUCISETCS BEPOSITHOCTH COBMECTHOTO TIOSIBJICHUS IBYX HE3aBUCUMBIX COOBITUIN
AuB?
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. dynkumel pacupeneneHus CrydaiiHol BennuuHbl X Ha3biBaeTcs GyHKIus F(X), 3amaromas BeposiTHOCTh
TOT'0, 4TO CIIy4aliHas BeJIMYUHA X IIPUMET 3HAYCHUE:!
A). 6ombiiee x
B). MeHbII€E 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.
Kakoii ¢popmyoii ciemyer BOCIONB30BaThCs, YTOOBI HANTH BEPOSATHOCTH TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) bopmynoit bepnymau

B) unrerpansnoii popmymnoii Myaspa- Jlamaca

C) bopmymnoii ITyaccona

D) noxansHOM hopmymnoii Jlamnaca

m n!
36. KomOuHanmu, 4uciio KOTOPBIX onpeaessiercs no popmyne C, = — ., Ha3bIBAOTCA:

“mi(n-m)!
A) coueTaHHUSIMU;
B) pasmemenusimu;
C) nepecraHoBKaMu;
D) pa3melieHusiMu C MIOBTOPEHUEM
37. ITnotHOCTHIO BeposTHOCTH f(X) HempeprIBHOM CiTydaiiHON BEIMYMHBI X Ha3bIBACTCS:
A) npousBoaHas GyHKINU pacpeAeTIeHHs CIIydaifHOW BEJINYUHEI X;
B) nepBoobOpasnas GpyHkuMu pactpeaeneHus cliydaiHoON BeTUYUHbI X;
C) npou3BoaHAs CITy4aitHOW BEITUYHUHEI X;
D) nepBooOpa3Has ciy4aifHON BeMUMYUHBI X.
38. K BEIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUS CTyYaliHOW BETMYUHBI OTHOCUTCSI:
A) BEIOOpOYHAS MOJIA;
B) BeiOOpOUHas meauaHa;
C) BeIOOpOYHAS TUCTICPCHS,;
D) BeiOOpouHas cpeHsis.
39. UncnoBoe 3HaYEHUE CEPEAUHBI IOBEPUTEIHLHOIO HHTEPBAJIa XapaKTePHU3YeT:
A) ToueuHyIO OLICHKY MapaMeTpa pacipeecHus;
B) unTepBanbHyo OlleHKY apaMeTpa pacrupeaeeHus;
C) HaZe)KHOCTH OIIEHKH MapaMeTpa pacipeaeieHs,
D) TOYHOCTb OLEHKM NapameTpa pacnpeseneHus.
40. IIpennonokeHre o BUJIE WM TapaMeTpax HEM3BECTHOTO 3aKOHA pacIpe/IeNIeHUs] Ha3bIBAeTCsI:
A) HyneBoii rUNOTEe30i;
B) anpTepHaTHBHON rUNOTE301;
C) ommOKoii IepBOro poja;
D) ommbkoii Broporo poaa.

2.2 TunoBble 3a1aHus ISl OLIEHKHA HABBIKOBOI0 00Pa30BaTEILHOIO pe3yJbTara

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHIANKATOPa JOCTIKEHHS
KOMIETEHITNH
OIIK-1.1 ITpuMeHsieT METOBI OO0ydaronuiics ymeer:
BBICIICH MaTEeMaTHUKU JUIA HCII0JIB30BaTh OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYYHBIX JUCHHUIIJIMH B HpO(l)eCCI/IOHaHbHOﬁ
peureHus 3a1a4 JIeSITebHOCTH;
HpO(beCCI/IOHaJ'H)HOI‘/II JACATCIIBHOCTHU IPUMEHATb MAaTEMATUYCCKUE METOIbI UI PEIICHUA IPAKTUICCKUX 3a1a4.

1 cemectp

41. ITyctp TpebyeTcs CIPOEKTUPOBATh CUCTEMY JIOPOT, KOTOPbIE OyIyT COEAMHATH TOPOJI, XKEJIE3HYIO
JIOPOTY U 03€p0. YUacTOK JKeJIe3HOM TOpOoru UMEET BHJI PSIMOM, a 03epo umeeT Gpopmy kpyra. Ha Oepery
o3epa OyneT 6a3a OT/bIXa, a Ha JKEJIE3HOM JJopore MpeanosaraeTcs pa3MecTUTh CTaHIuIo. Beioop MecTa [uis
0a3bl OT/IBIXA (TTPH YCIIOBUH, UTO OHA Oy/IeT Ha Oepery o3epa) U MecTa JIsl JKEeJIe3HOIOPOKHON CTAHITNN
MOXET OBITh CIIeJIaH MPOU3BOJIBHO. TpedyeTcst CIPOEKTUPOBATh TaKyl0 CUCTEMY JJOPOT, YTOObI 3aTpaThl Ha
CTPOUTENHLCTBO ObUTH ObI MUHUMAJIbHBIMHU.

42. Teno aBWXKeTcs MPSIMONMHEHHO 1o 3akoHY S(t) =1-2t+t"3. Haiiaure ero yckopeHre B MOMEHT BpeMEHHU
t=3c.

43.PactipenieTuTh M0 KPUTEPUIO MUHUMyMa CYMMapHBIX PacXoJIOB TPAH3UTHBIA TPy30MOTOK 80 MIH. T. B
I'PY30BOM HANpaBICHUU MEXAY TPeMs MapauleIbHBIMHU KeJIE3HOIOPOKHBIMHU JIMHUSMH, COCTUHSIOIIUMHU




y31bl A 1 b. 3aBUCSIIME OT IBUKEHUS PACXO/Ibl HA Ka)KJI0M M3 JIMHHI, HEIMHEHHO 3aBUCIT OT IPY30MOTOKA
¥ 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 muaun Aeéb a= 500, b=6; nns munun AeF a=400, b=10; nns muauu A0b a=600, b=5.
2 cemecTp

44. CkopoCTb JBYKEHHS TouKH V=6t-10t m/c. HaliTi 1yTh, IpOiIeHHBIHA TOUYKOI 32 6-F0 CEKYHTY.

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 HAXOJWJIOCh B HaYase KOOpIUHAT.

48. OnpenenuTh Maccy COCTaBa Moe3/1a, COCTOSIIETO U3 YEThHIPEXOCHBIX BaroHOB Maccor 80 T KaXKIbIi,
KOTOpBIi TerioBo3 2TD116 MokeT MpoBECTH MO YYacTKy € PACUYETHBIM MOIBEMOM, YKIIOH KOTOPOTO 1p =
8%o, pactiosioxkeHHOMY B KpuBoil paguycoM Rkp = 1500 m. I1yTs 3BeHbEBOIA.

49. Onpenenutb Maccy COCTaBa JIsl UCXOIHBIX JAHHBIX MpUMepa | mpH yCIOBUH, UTO COCTAB MOe3/1a
BKIItoUaeT 50% 1Mo Macce YeThIPEXOCHBIX BATOHOB HA POJIMKOBBIX MOIIAITHAKAX Maccoi 80T KaKIIbIii 1
50% BOCBMHOCHBIX BaroHOB KaxkabIid Maccor 140T.

4 cemecTp

50. BeposiTHOCTH TOTO, YTO TPH MOE3/a ONPEICICHHBIX HAIPABIEHUH MPUOYIYT HA CTAHIIUIO CTPOTO MO
pacnucanuio, cooTBeTcTBeHHO paBHbl: 0,9; 0,95 u 0,85. HaliTu BeposiTHOCTh TOTO, YTO: a) BCE MOe3/a
npUOYIYT MO paclycaHuio; 0) JBa moe3aa MpuoOyayT MO PACIIMCAHUIO; B) XOTS ObI OJIMH 10€3]] HE MpUoyIeT
10 PaCIHCAHUIO.

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

52. Haiigute 3aBUCHMOCTH JKCIUTYaTallMOHHBIX PACXOJOB JKEJNE3HBIX JOPOT, MPUXOAAIUXcsS Ha 1 KM
IKCITYaTaIMOHHOH JUTUHBI, OT CPETHECYTOYHON POU3BOIUTEILHOCTH JJOKOMOTHBA B TPY30BOM JIBH)KCHUH,
pacmornarass ~ CIEQyIOIIUMHU  CTAaTUCTUYECKUMHU  JAaHHBIMH:  NPOU3BOJUTENBHOCTH  JIOKOMOTHBA
(KM)/3KCIUTyaTallMOHHbIe pacxobl (MIH. 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(ECCHOHATBHON | -ammapaToM MaTeMaTHYECKOTO aHallk3a, TEOPHU BEPOSITHOCTENH U MaTEMATUYECKOHW CTATHCTUKH.
JIESTENbHOCTH

1 cemectp.

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

3x2+9x +6

54. Haif lim —————
aiTi npesien lim I

1
55.HaiiTn ypaBHeHHE KacaTelnbHOH K rpaduKy QyHKIUH Y= —; "y B Touke (0;1).
x

2 cemectp

y . 2x3 —x®+2
56. Haiiqute HeompeaeneHnblil uaterpan | = jfdx

57. Haittu 35auenne U § B Touxe M (0;-7/2;0), ecmn U=cos (x?-y+2°).
58.Haiitu o6nacte onpenenenust Gpyakuun T (X, y)=4/3y+2.
3 cemectp




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

n!

61. C nomombto npusHaka Jlanambepa onpeaenauTh CXOAUMOCTh psijia ZW

n=1
4 cemectp
62. U3 renepanbHON COBOKYITHOCTH M3BJIeYeHa BhIOOpKa o0bema N=20.

Xi 3 4 6 9
ni 2 4 7 7

Haiitu HCCMCUICHHYIO OLICHKY MAaTECMAaTUYCCKOI'0 OKUAaHUs.

63. Ha cknag mocrynaet 40% neraneit ¢ nmepsoro 3aBoga u 60% neraneit co BToporo 3aBoja. BeposTHOCTh
W3TOTOBJICHHSI Opaka Jyisi IEpPBOTO U BTOPOTo 3aBojia cooTBeTcTBeHHO paBHbl 0,01 u 0, 04.Haiitu BeposTHOCTH
TOT0, YTO HayJauy NOCTYIHUBIIAs HA CKJIaJ JETallb OKa)XeTcs OpaKOBaHHOM.

64.Bo3mokHbIe 3HaUeHHs CitydaiiHoi BennunHbl X TakoBbl:0,10,5. 3BectHbl BepositHocTu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. Ilepeuenb BOpoCoOB JUIsl MOATOTOBKH O0YYaOUIMXCs K IPOMEKYTOUHOM aTTecTalluu

Icemectp (3auer)
Jluneiinas anredpa u aHaJIMTUYECKasi TEOMETPUS

1.ITonsitue o matpune. OnpeaeauTesn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOWMCTBA OIPEICIUTEIICH.
3.MuHOp U anredpandeckoe JOMOJTHEHHE.
4.TeopeMbl 0 pa3yIoKEHUN ONPEIEIIUTEINS 110 JIEMEHTaM CTPOKH UJTH CTOJIONA.
5.Pemenue cuctem nuHelHbIX ypaBHeHUi (CJIY) ¢ momornrsio onpenenuteneii. @opmynsl Kpamepa.
6.CrnoxeHre MaTpull, yMHOXKeHHEe Ha yucyio. HyneBast matpuiia.
7.YMHOKE€HHE MaTpULbl Ha MaTpunly. EquHndHas maTpuna.
8.00parnas matpuiia. Marpuunsiii metos pemenust CJIY.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.IIpocteiimne cBenenus o Bekropax. CllokeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.ba3uc u koopanHaTel BekTopa. [Ipoekius BekTopa Ha BekTop. PasnoxkeHne BeKTopa B OpTOrOHAJIbHOM Oa3uce.
Hanpasisromuye KOCHHYCbI BEKTOpA.
12.CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE OPTOTOHATLHOCTH BEKTOPOB.
13.BekTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmMemianHOoe IpOU3BEICHUE BEKTOPOB U €r0 CBOICTBA.
15.JIunelinblie npocTpancTBa. ba3uc u pa3sMepHOCTh JINHEHHOTO NIPOCTPAHCTBA.
16.AxcromaTHueckoe OrpeielIeHle CKaJipHOro Mpon3BeAeH . EBKINI0BbI MpoCcTpaHCTBa.
17.11nockocTh. YpaBHEHHs IJIOCKOCTH B HOPMaJIbHOM BHJIE B BEKTOPHOM U KOOPIUHATHOM (hopMmax.
18.0011ee ypaBHEHHE MJIOCKOCTH, PUBEJEHUE €0 K HOPMaJIbHOMY BHy. Y paBHEHHE IJIOCKOCTH, TPOXOAIIEH
4yepe3 JaHHYIO TOUKY.
19.YacTHble caydan pacioJIOAKEHHS TIIOCKOCTA OTHOCUTEIBHO CUCTEMBI KOOPIMHAT.
20.YcnoBus napajuieIbHOCTH U NMEPIEHIUKYISPHOCTH IIJIOCKOCTEN. YTOJ MEXY INIOCKOCTAMHU. PaccrosiHue oT
TOYKH JI0 TJIOCKOCTH.
21.YpaBHEHHE IJIOCKOCTH, IPOXOIALIEHN UeEpE3 TP JaHHbIE TOUKH. | MIIEpIIOCKOCTD.
22 Ilpsmas nuHus. BeKTOpHOE, KAHOHWYECKHE U ITApaMETPUIECKNE YPAaBHEHUS IPSMOM JINHUH.
23.YpaBHeHue NMpsIMOH, poxoJisiiel yepes 1Be Touku. Ob1iee ypaBHeHre npsiMoid. B3anMHoe pacrnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
24.B3anMHOE pacIoyIoKEHHUE MPSIMON U TNIOCKOCTH.
25.YpaBHEHHs ¥ CBOMCTBA KPUBBIX BTOPOTO MOPsIKA (dIUTHTICA, TUIIEPOOITBI, TapadoIIbl ).
26.I1lonsspHas cucreMa KOOpAUHAT. Y PaBHEHUS KPUBBIX B MOJIIPHBIX KOOPAWHATAX.

BBeneHne B MaTeMaTUYECKUI aHAIIN3
1. Yucnosas gpyHkius ogHo nepemennoi. Kiaccesl pynkmuit. CBoiicTBa rpadukoB PyHKITHH.



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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