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1. IEJIN 1 3AJTAYH OCBOEHMS JUCHUATITAHBI (MOIYJIST)

1.1. Hean:

1. IToaroTtoBka B 00sactu QyHJaMEHTANBHONH MaTeMaTUKU

2. HpI/IBI/ITI/Ie HaBBbIKOB COBPEMECHHBIX BUI0B MATEMATUYCCKOT'O MBIIJICHUA

3. ®opMUpOBaHHE MaTEMaTUUECKON KYJIbTYPHI CTYICHTOB

4, OBJ'Ia,HeHI/Ie COBPEMCHHBIM MAaTCMAaTUYCCKUM allnapaToM i JNalbHEHIIIETrO UCIIOJIb30BaHHUS B ApyTrux

00/1acTAX 3HAHUS
1.2. 3agaum:

1. ®opmupoBaHue

TOTOBHOCTH

npodeccrnoHaNbHOM AeATETPHOCTH

2. dopmupoBaHHME YMEHHS pa30UpaTbcsi B TNPOGECCHOHATBHBIX BONPOCAX,

MaTEMaTHYCCKOM S3BIKC

HCIIOJIB30BaHUA

MaATECMaTUYCCKUX

METOIOB B

MPAaKTUYECKOU U

c(hOopMyIHPOBaHHBIX Ha

3. IlpumeHeHHMe MaTeMaTHYECKHX IIOHATHH TPH ONHCAaHWM THIIOBBIX NPO(ECCHOHANBHBIX 3ahad M|
HCIIONIb30BaHUE MAaTEMAaTHIECKUX METO/IOB IIPH UX PEIICHUU

2. MECTO JAUCHUATIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI U

OBBEM C PACIIPEJAEJEHUEM 110 CEMECTPAM

Huxkn (pasznen) OIT: 1.0
JluciuminHa OTHOCHTCS K 00s13aTenbHO# yacTu OITOIT u 00s3aTenbHa 7151 OCBOCHUS.
W3ydenue TUCIMIUIMHBI 0a3UPyeTCs Ha 3HAHUSX, IPHOOPETCHHBIX 00YYAIOMUMHUCS [IPU U3YUCHUH IKOJIHHOTO

Kypca MaTeMaTHUKH.

CBsi3b € 0CJIeAYHIUMHU JUCHUIIMHAMYA (MOAYJISIMH), IPAKTUKAMH

Ne i/ HaumenoBanue Cemectp [Tudp xoMIETCHIMH
1 MoieTupoBaHUe CUCTEM 5,6 OIIK-1
2 BrmoHeHNe 1 3amuTa BBITYCKHON KBaTH()HKAIMOHHON 8 VK-1; YK-2; YK-3; YK-4;
paboThI VK-5; YK-6; YK-7; YK-8;
VK-9; YK-10; OIIK-1;
OIIK-2; OIIK-3; OIIK-4;
OIIK-5; OIIK-6; OIIK-7;
OIIK-8; OIIK-9; IIKC-1;
TIKC-2; IIKC-3; IIKC-4
Pacnpenesienue 4acoB JUCHUIITIUHBI
Cemectp (Kypc Cemectp Ha 1(1.1) 2(1.2) 3(2.1) 4(2.2)
kypce) HUroro
Henens 17 2/6 17 2/6 17 2/6 17 2/6
Bun 3aHatuii VII PI1 VII PII VII PI1 VII PI1 VII PII
Jlexuun 16 16 16 16 16 16 16 16 64 64
[IpakTrdeckue 48 48 48 48 48 48 48 48 192 192
HUroro ayn. 64 64 64 64 64 64 64 64 256 256
KonraktHas paboTa 64 64 64 64 64 64 64 64 256 256
Cawm. pabota 53 53 44 44 44 44 53 53 194 194
Yackl Ha KOHTPOJIb 27 27 36 36 36 36 27 27 126 126
Hroro 144 144 144 144 144 144 144 144 576 576
Bua npoMexyTouHoO# arTecTanuu:
OK3aMeH 1 ceMecTp
OK3aMeH 2 ceMecTp
OK3aMeH 3 ceMecTp
OK3aMeH 4 ceMecTp
3. IVNIAHUPYEMBIE PE3YJIbTATBI OBYYEHHUSA 110 UCHUILIMHE (MOJIYJIIO),

COOTHECEHHBIE C PE3YJIBTATAMM OCBOEHUSA OBPA3OBATEJIBHOM ITPOI'PAMMBI

B Ppe3yIbTaTe OCBOCHUA AUCIUIIJINHBI (MO,Z[yJISI) «BrIcmas MmaTemMaTHKay 06yqa101111/1171C$1 JIOJIDKEH.
3HAaTh: OCHOBEI BEICIIIEH MaTeMaTUKHU H€06X0,HI/IMLI€ JUIA peHICHU HpO(l)CCCI/IOHaJ'ILHLIX 3aaad.
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YMeThb: IpUMEHATh TEOPETUUECKUE MOJENIH AJIS OMUCAHUS MPEeATIaraéMbIX 3aaHUN U NOTyYeHUs
Pe3yJbTaToB; pa3oupaThcs B MPO(ECCHOHATBLHBIX BOIIPOCax, CHOPMYIHMPOBAHHBIX HA MATEMaTHUECKOM SI3BIKE;
NPUMEHSITh MaTeMaTHYECKHE ITOHATHS IIPU ONMCAHUY NPUKIIAAHBIX 33Ja4 U UCIO0JIb30BaTh MaTEMaTHUYECKHE METOIbI
IIPU UX PEIIeHUH; peliaTh TUIIOBbIE 3aaul; IPOBOIUTH aHAJIN3 PELICHUS U JeNIaTh BHIBOBL.

Buanerp: HaBbIKAMH IPUMEHEHHMS COBPEMEHHOTO MAaTEMaTHUECKOrO0 MHCTPYMEHTapus I peLIeHUs
npodeccHoHaNBHBIX 33/1a4, METOJAMKONW MOCTPOSHHUSI, aHAJIM3a M MPUMEHEHHSI MaTeMaTHUYECKUX MOJEJNeH JUIsl OLEHKH
COCTOSIHHS, U IPOTHO3a Pa3BUTHS SIBIICHUH U NMPOIIECCOB B MPOECCHOHATBHON AEATEIHHOCTH.

ITpoumecc w3ydeHHMs OUCLHUIUIMHBI (MOAYJS) HAmpaBieH Ha (OPMHUPOBAaHWE CIEAYIONINX KOMIICTCHIMH M
WHJMKAaTOPOB UX JOCTHXKCHUS:
OIIK-1 Cnoco0eH mpuMEHATH ecTeCTBEHHOHAYYHbIe M 00LIeHH:KeHEePHbIe 3HAHUSA, METOAbl MAaTeMATHYeCKOI0
aHAIU3a M MOJIeJUPOBAHMS, TEOPETHUYECKOr0 M IKCHEPUMEHTAJIbHOr0 HCCIEeA0BAHUS B NpodecCHOHAIbHOM
AesITeJbHOCTH

OIIK-1.1 3Haer OCHOBHI BBICHIEH MAaTeMaTHKH, (HM3MKH, 3KOJIOTHM, HWHXEHEpHOH rpaduku, WHOOPMATHKH H
MPOTpaMMHUPOBaHUS

OIIK-1.2 VYmeer pemarb cTaHAapTHble NpoQecCHOHANbHBIE 3aayd C NPUMEHEHHEM €CTECTBEHHOHAYYHBIX H
00IeHKEHEPHBIX 3HAHUH, METOZ0B MaTEMaTH4YECKOT0 aHaJIN3a U MO/ICIUPOBAHUS

OIIK-1.3 Braseer MeTOogaMu TEOPETUYECKOTO U SKCIEPHMEHTAILHOTO MCCIIEA0BaHUSI 00BEKTOB NMPOdeCcCHOHATBHOM
JeATEIIBHOCTH



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kpancoe COACpIKaHUE: ONpEeACJICHUEC W BHUIA CHCTEM JIMHEHHBIX aﬂre6pa1/1quKnx ypaBHeHHﬁ,
HUCCICAOBAHUEC CUCTEM JIMHEHHBIX aﬂre6paI/I‘l€CKI/IX ypaBHeHI/Iﬁ Ha COBMCECTHOCTB U OIIPEACIICHHOCTD,
MCTOAbI PCHICHUSA CUCTEM JIMHEHHBIX anre6pa1/1quKI/Ix ypaBHeHHﬁ; peUICHHUE CUCTEM JIMHEHHBIX

Kon HammenoBanme pazfenoB, TeM, UX KpaTkoe coiepKaHue U pe3yIbTaThl OCBOCHHS /BUL 3aHATHS/ Cemectp | YacoB | Unrepakr. | IIpak. | UHnukaTops! OreHOYHBIC
3aHATHA HOAT. | AOCTHXKEHHSA cpencTBa
KOMITCTEHITHU
Paszgen 1.
Jluneiinas aaredpa. AHaJUTHYeCKasi TeOMeTpHsi. DjieMeHThl BEKTOPHOI ajredpbl
1.1 Temal.l. MaTpuns! u onpenenurenu. [lorsaTre MaTpuilsl, cBolicTBa. Oniepannuy HaJl MaTpPHIIAMH. 1 4 4 0 OIIK-1.1, Koncmekr
Omnpenenureny. OIIK-1.2,
Kpartkoe comepskaHue: omnpeneneHne MaTpHILl, BBl MAaTPHII, ONEpanuy HaJ MaTpHUIlAMHU, CBOWCTBA OIIK-1.3
omepanui Haj MAaTPUIAMH, OIPEICICHUE IOHATHS MUHOP W anredpandeckoe JOTOIHEHUE;
BBIYMCIIEHUE ONIPENEIUTENEH, CBOMCTBA ONIPEACIUTENEH.
3HaTh: OCHOBHBIE TIOHATHS M METO/IbI TMHEHHOHN anreOphl, HCIOJIb30BAaTh METO Il IMHEHHON anreOph
B MPAKTUYECKOH W MPO(ECCHOHANBHON AEATeILHOCTH, aJrOPUTMBl PELICHUS] CTaHIAPTHBIX 3aj]ad,
METO/Ibl MaTeMaTHYeCKOi 00pabOTKK TaHHBIX
YMerh: cBOOOAHO pelath, 00001aTh, aHAIU3UPOBATh 33aJa4dl JIMHEWHON anreOphl, UCIIOJIL30BATh
METO/Ibl JIMHEWHO! anreOphl B MPAaKTHYECKOW M MPOQECCHOHANBHON NesTENbHOCTH; pa3ouparhcs B
podeCcCHOHANBHBIX BONPOCax, CHOPMYJIUPOBAHHBIX HA MATEMATHUECKOM SI3bIKE, CTPOHUTH JIOTHYECKH
000CHOBaHHBIE PacCyKICHHS
Brnaners: HaBBIKAMH COBPEMEHHBIX BHIOB MAaTEMAaTHYECKOTO MBIIUICHUS, pa3Ouparbcs B
poeCCHOHANBHBIX BOIpOCaX, CHOPMYIMPOBAHHBIX HAa MAaTEeMaTHYECKOM SI3BIKE HPUMEHSTH
MaTeMaTHYeCKHe MOHATHS TMHEHHON anreOpbl Py ONHCAHUU TUIIOBBIX NPO(eCCHOHANBHBIX 33134 1
UCTIONIb30BAaHIE MATEMAaTHIECKUX METOJIOB IIPH X PEIICHUH, UIMETh HaBBIKH TOCTPOCHHS JIOTHYECKH
000CHOBaHHBIX paccyxaeHui. /JIex/
1.2 Temal.l. MaTpunes! u onpenenurenu. [loraTre MaTpuIlsl, cBolicTBa. OTiepanuy HaJl MaTPHIIAMH. 1 12 0 0 OI1K-1.1, YcTHEIH ompoc
Omnpenenureny. OIIK-1.2,
YMeTh: cBOOOAHO pemiath, 00001IaTh, aHATM3UPOBATh 3aJlayll JIMHEHHON anreOphl, UCTIOIL30BATh OIIK-1.3
METO/Ibl JIMHEWHOH anreOphbl B MPAaKTHYECKOW M MPO(PECCHOHANBHON NesTENbHOCTH; pa3ouparhcs B
podeCcCHOHANBHBIX BONPOCax, CHOPMYJIUPOBAHHBIX HA MATEMATHUECKOM SI3bIKE, CTPOUTH JIOTHYECKH
o0OocHOBaHHbIe paccyskaeHus. /TIp/
13 Temal.l. Matpuns! u onpenenurenu. [loraTue Matpuilsl, cBoiicTBa. Oniepanuu HaJl MaTpHLIAMHU. 1 14 0 0 OIIK-1.1, VYeTHbl onpoc
Omnpenenureny. OIIK-1.2,
N3yuuth TEOpEeTUUECKUI MaTepuall Ha OCHOBE JIEKIIMHA U PEKOMEHIyEMOM JIUTEPATyPhl; OIIK-1.3
MTOJITOTOBUTCS K IMIPAKTUYECKUM 3aHATHIM; YCTHOMY OIPOCY IO BOIIPOCAM JJIsl CAMOIIOATOTOBKH,
pemenuto 3agay. /Cp/
14 Tema 1.2 HUccnenoBanne cucTeMbl JIMHEWHBIX ypaBHeHuil. Meron Faycca. @opmyisl Kpamepa. 1 4 4 0 OIIK-1.1, Koncnekr
MartpuuHslif MeToa. Pemenne cuctemM TMHEHHBIX OTHOPOIHBIX ypaBHeHHE. O01mee u OIIK-1.2,
(dyHIaMEeHTaIbHOE PELICHHE. OIIK-1.3




OIHOPOJIHBIX ypPaBHEHMH; aIrOPUTM HaXOKAEHHA 00IIeTo M (yHAAMEHTAIBHOIO PELICHHH CHCTEM
JIMHEHHBIX ypaBHEHUH.

3HaTh: OCHOBHBIC TIOHSTHS M METOJBI PELICHUs] CUCTEM JIMHEHHBIX alreOpanvyecKux ypaBHEHHH,
HaBBIKM COBPEMEHHBIX BHJOB MaTeMaTHYECKOTO MBIIIJICHUS, HCIIOIb30BaHHE MaTeMaTHYECKUX
METOJIOB B NMPAKTUUECKON U MPOpECCHOHATIBHON AEATEILHOCTH, aJTOPUTMBI PEILICHNs] CTaHAapTHBIX
3aj1a4, METO/Ibl MaTEMaTHYeCKOW 00pabOTKH JaHHBIX

YMeTh: cBOOOAHO pemars, 0000MaTh, aHAIU3UPOBATh 33aJa4d JIMHEWHOH anreOphl, UCIIOJIL30BAThH
MaTEMaTHYECKHE METOMBl B MPAKTUYECKOH M MPO(ECCHOHANBHOHN NEsSTENbHOCTH; pa3OupaThes B
podeCCHOHANBHBIX BONIPOCAX, C(HOPMYIHPOBAHHBIX HA MATEMAaTHIECKOM SI3BIKE, CTPOHUTH JIOTHUECKH
000CHOBaHHEIEC PAacCyKICHUS

Bnaners: HaBBIKAMH COBPEMEHHBIX BHIOB MAaTEMaTHYECKOTO MBIIUICHUS, pa3Oupatbcs B
podeCCHOHANBHBIX BOIPOCaX, CHOPMYIMPOBAHHBIX HAa MAaTEMaTHYECKOM SI3BIKC IPUMEHSTH
MaTeMaTHYeCcKHe TOHSTHUS TMHEHHOW anreOphl Py ONHCAHUU TUIIOBBIX MPO(ECCHOHANBHBIX 33184 U
HCMOJIb30BAHUC MATEMATHYCCKUX MCTOJ0B IMTPU UX PCUHICHUN, UMETh HABbIKH ITOCTPOCHUA JIOTUICCKU
000CHOBaHHBIX paccyxacHuid. /JIex/

1.5 Tema 1.2 UccnenoBanue cucTeMbl TMHEHHBIX ypaBHeHHH. Meton ["aycca. @opmymsr Kpamepa. 12 OIIK-1.1, YceTHbIH onpoc
MarpuuHblii MeToA. Pelienre cucteM JIMHEHHBIX OJHOPOAHBIX ypaBHeHHe. Oo1iee u OIIK-1.2,
(yHIaMeHTaIFHOE peIIeHHE. OIIK-1.3
VYMers: cBOOOAHO pemars, 0000maTh, aHATU3UPOBATh 337a4dd JIMHEHHOH anreOpsl, NCIIOJIB30BATH
MaTeMaTHYeCKHE METOJBl B TPAKTUYECKOH M MPO(EeCCHOHANBHOHN NeATEIbHOCTH; pa3OupaThes B
podeCCHOHANBHBIX BOTIPOCAX, C(HOPMYJIMPOBAHHBIX HA MATEMaTHIECKOM SI3BIKE, CTPOHUTH JIOTHYECKH
o0ocHOBaHHBIE paccyxaeHus. /TIp/
16 Tema 1.2 VccnenoBanue cucTeMsl TMHENHbIX ypaBHeHuid. Metoa Faycca. @opmynst Kpamepa. 14 OIIK-1.1, | YcrHslii onpoc
MartpuuHslif MeTo. Pemenne cucrteM THHEHHBIX OTHOPOIHBIX ypaBHeHHE. O0Imee u OIIK-1.2,
(byHIaMEeHTaIbHOE PelICHHE. OIIK-1.3
N3yuuth TEOpEeTUUECKUI MaTepuall Ha OCHOBE JIEKIIMHA U PEKOMEHIyEMOM JIUTEPATyPhl;
HOATOTOBUTCS K MPAKTUUECKUM 3aHATHAM; YCTHOMY OIPOCY IO BOIPOCAM JJIsl CAMOIIOATOTOBKH,
penrennto 3amad. /Cp/
1.7 Tema 1.3 Bekropsl. JIuHelHbIe onepaunn Haja BekTopamu. CKaJIsipHOE, BEKTOPHOE U CMELIAHHOE 4 OIIK-1.1, Koncnekr
HPOU3BEJCHHA BEKTOPOB, CBOMCTBA U MPUIIOKEHHs. JINHEHHO 3aBUCHMBIC U HE3aBUCHMBbIE BEKTOPBL. OIIK-1.2,
basuc Ha mockocTu U B IpoCcTpaHCcTBe. PaznoxkeHue BekTopa 1o 6asucy. OIIK-1.3

Kpatkoe copeprkaHue: onpeeeHne 1 MOHATHE BEKTOpa, THHEHHBIE ONepaliiy Ha/l BEKTOpaMH,
KOJIJTMHEAPHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB, MOHATHE CKAJIIPHOTO MIPOU3BEACHUS U €r0
CBOWCTBA, MOHATHE BEKTOPHOTO MTPOU3BEACHUS U €T0 CBOICTBA, IIOHITHS CMEIIAHHOTO
IIPOU3BE/ICHUS U €r0 CBOICTBA, IPUMEHEHUE BEKTOPOB; ONPEAEICHUS 1 CBOMCTBA IMHEHHOU
3aBUCHMOCTH ¥ JIMHEHHON HE3aBUCHMOCTH BEKTOPOB; OIIpEAeIeHUEe OHATHS Oa3rca, pa3iokKeHHe
BEKTOpAa 110 0a3ucy, MOHATHE KOOPUHAT BEKTOPOB, PAa3I0KEHHE BEKTOPa M0 KOOpANHATAM
BEKTOPOB 0a3uca, MOHSITHE BEKTOPHOTO NPOCTPAHCTBA.

3HaTh: OCHOBHbBIE IIOHATHS M METOJbl BEKTOPHOW aireOpbl, HaBBIKM COBPEMEHHBIX BHJIOB
MaTeMaTHYeCKOr0 MBIIUICHHS, MCIOJIB30BaHHE MAaTeMaTH4YeCKHUX METOJIOB BEKTOPHOW ayreOphl B




MPAaKTHYECKOM W MPOQPECCHOHATIBHON JEATEIBHOCTH, AJrOPUTMBI PEINEHHs CTAaHJAPTHBIX 3a1ad,
METO/IbI MATEMATHYECKOH 00pabOTKH TaHHBIX

YMeTh: CBOOOIHO pemaTh, 000011aTh, aHATU3UPOBATh 334l BEKTOPHOM anreGphl, UCIOIL30BATh
MaTeMaTHYECKHe METO bl BEKTOPHOM aireOphl B MPAKTHYECKOM U MPO(ECCHOHANTBHOM IeATEIBHOCTH;
pasbupaTbcsi B MpodeCcCHOHANBHBIX BOMPOCaX, CHOPMYIUPOBAHHBIX HA MATEMAaTHYECKOM SI3BIKE,
CTPOUTH JIOTUUECKH 0OOCHOBAHHBIE PACCYKICHHS

Branets: HaBBIKAMHU JJIs pELICHUS 33124 B CBOEH MPEAMETHOM 00J1aCTH, HABBIKM COBPEMEHHBIX
BHIIOB MATEMATHYECKOTO MBIIUICHHUS, pa30upaThCs B MpO(ECCHOHATBHBIX BOIPOCAX,
cOpMyYITUPOBAHHBIX HA MATEMATHIECKOM SI3BIKE TIPHMEHATh MATEMATHUCCKUE TIOHATHS BEKTOPHOM
anreGpBI TIPH OMMMCAHNY THTIOBBIX MPO(ECCHOHANBHBIX 33184 M UCIIOIb30BAHNEC MaTEMATHIECKUAX
METOJIOB TIPH UX PEICHUH, IMETh HABBIKY TIOCTPOCHHUS JIOTHUECKHA 000CHOBAHHBIX PACCYKICHHIH.
/Jlex/

1.8 Tema 1.3 Bekropsl. JIuneitHbIe onepanuu Hag BeKTopaMu. CKaIIpHOE, BEKTOPHOE M CMEIIaHHOE 12 OIIK-1.1, YcTHBIH ompoc
MIPOM3BEACHUS BEKTOPOB, CBOMCTBA M NPHIIOKEHUsL. JINHEHHO 3aBUCHMBIE 1 HE3aBUCHMBIE BEKTOPHI. OIIK-1.2,
basuc Ha mnockocTu U B IPOCTpaHCTBe. PaznoskeHue BekTopa 1o 6asucy. OIIK-1.3
YMeTh: CBOOOJIHO peliaTh, 0000aTh, aHATM3UPOBATh 3aJa4ll BEKTOPHOH anreOpbl, UCIOJIB30BATh
MaTeMaTHYeCKHe METO bl BEKTOPHOM anreOphl B IPAKTHYECKOW U TPO(ECCHOHABHOM 1esITeNbHOCTH;
pa3ouparbesi B MpodecCHOHANBHBIX BONPOCcax, chopMyIMpOBaHHBIX HAa MaTeMaTHYECKOM S3BIKE,
CTPOWTB JIOTHYCCKH 000CHOBaHHBIC paccyxaeHust. /IIp/

1.9 Tema 1.3 Bexropsl. JIuneitHble onepanuu Hag BekTopaMu. CkaysipHOe, BEKTOPHOE U CMEIIaHHOE 14 OIIK-1.1, VYerHbll onpoc
MIPOM3BEACHHS BEKTOPOB, CBOMCTBA M MPHIIOKEHUS. JINHEHHO 3aBUCHMBIC M HE3aBUCHMBIE BEKTOPHI. OIIK-1.2,
Basnc Ha mtockocTn U B MpocTpaHCTBE. PasznoxkeHune BeKTopa 1mo 6as3ucy. OIIK-1.3
W3yunts TeopeTHueCKUi MaTepHal Ha OCHOBE JICKIIMH M PEKOMEHIYEMON JINTEPATYPhI;
MIOJTOTOBUTCS K MPAKTUYECKUM 3aHSTHSIM; yCTHOMY OIPOCY TI0 BOIIPOCAaM JJIsl CAMOIIOITOTOBKH,
penrenuio 3axa4. /Cp/

1.10 Tema 1.4 Aranutnueckas reometpus. [Ipsmast Ha IIIOCKOCTH U B TIpocTpaHcTBe. [1I10CKOCTS. 4 OIIK-1.1, Komncrmexr,
Kpussie Broporo nopsaka. [loBepxHOCTH BTOPOTO MOPSJIKA. OIIK-1.2, TECTUPOBAHUE
Kparkoe cozneprxanue: orpeaeseHie U BUAbl Pa3MYHbIX YPaBHEHHUH NPsIMOIl Ha IJIOCKOCTH, OIIK-1.3

YCHOBHS NAPAJLIEABHOCTH U NEPIIEHIUKYJIAPHOCTH IPSMBIX, YTOJ MEXAY IIPSIMBIMU; BBIBOJ]
ypaBHEHHUN OKPYIKHOCTH, JUTHIICA, THIIEPOOJIBI U apaboJIbl; INIOCKOCTh, 00IIee YpaBHEHHE
IUIOCKOCTH, B3aMMHOE PACIOJI0KECHUE MIIOCKOCTEH, YTOJI MEXKIY TNIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JI0 TIOCKOCTH; 00IIIee M KAHOHUYIECKOE YPABHEHHUE MIPSIMOil B IPOCTPAHCTRE, YOI MEXKTY
MPSIMBIMH B TIPOCTPAHCTBE, B3aMMHOE PACIIOI0KEHHE MPSIMOM U IUIOCKOCTH; HCCIIEI0OBAHUE
MOBEPXHOCTEH BTOPOTO MOPS/IKA METOIOM MapaIeIbHBIX CeUECHHUI, KAHOHMYECKUH BH ypaBHEHUI
ITOBEPXHOCTEI BTOPOTO MOPSIKA.

3HATh: OCHOBHBIC MOHITHUS U METOIBl AHATUTHICCKONH T'€OMETPHH, HABBIKA COBPEMCHHBIX BHUJIOB
MAaTeMaTHYECKOTO MEIIUICHHS, HCIOJb30BaHUE MAaTeMaTHYECKUX METOAOB aHAJUTHYECKOM
TCOMETPUH B MPAKTHYECKOM W TNPO(ECCHOHATBHONW NeATCIBHOCTH, AalTOPUTMBl PEIICHUS
CTaHIApPTHBIX 33124, METOAbl MATEMATHUECKON 00pabOTKY TaHHBIX

YMeTh: cBOOOJHO periath, 0000IIaTh, AaHATM3UPOBATH 3aJa4d AHAIUTHYECKOM TE€OMETPHH,
HCIIOJIB30BATh MAaTEMAaTHUYCCKUC METOAbI aHaHPITH‘-IeCKOﬁ FeOMeTpI/II/I B HpaKTquCKOﬁ u




npoecCHOHATLHOM ~ NIEeATENbHOCTH;  pa3duparbcsi B TNPOPECCHOHANBHBIX  BOIPOCAX,
c(hopMyITHUPOBAHHBIX HA MATEMATHYCCKOM SI3BIKE, CTPOUTH JIOTHYECKH 0OOCHOBAHHBIC PACCYKICHUS
Brnanets: HaBBIKAMH JJIs PEIICHUS 3a/1a4 B CBOCH MPEIMETHOMN 00J1aCTH, HABBIKK COBPEMEHHBIX
BHJIOB MaTeMaTHUYCCKOTO MBIIIUICHHS, pa30UpaThcs B MPOPECCHOHANBHBIX BOIIPOCAX,
c(hOopMyITHPOBAHHBIX HA MATEMATHYCCKOM SI3bIKE MIPUMEHITh MATEMATHUCCKUC TOHITUS
AHATTUTHYICCKON TCOMETPUH TIPU OMMUCAHUU TUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4 U HCIIOJIh30BAHUE
MaTEeMAaTUYCCKUX METOOB TPU UX PCIICHUH, IMETh HABBIKU MIOCTPOCHUS JIOTHYCCKU 000CHOBAHHBIX
paccyxaenui. /JIex/

111 Tema 1.4 Ananutndeckas reomeTpust. IIpsiMas Ha IIIOCKOCTH U B IpocTpaHCTBe. [110CKOCTb. 12 OIIK-1.1, KonTtponsHas
Kpussie BToporo nopsaka. IloBepxHOCTH BTOPOTO MOPSIKA. OIIK-1.2, pabora
YMmetp: cBoOOmHO pemaTth, 0000IIaTh, aHANM3HPOBATH 3aJaddl AHATUTHYECKOH TE€OMETPHH, OIIK-1.3
UCTIONB30BAaTh MAaTEMAaTHYECKHE METOIbl AHAINTHIECKOM TE€OMETPHHM B NPAKTHYECKOH U
npodeCCHOHANBHON  JEATENbHOCTH;  pa3Ouparbcsi B NpO(eCCHOHANBHBIX  BONPOCAX,
c(hOpMyITMPOBAaHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOUTD JIOTHYECKH OOOCHOBAHHBIE PACCYKICHUS
Mp/
1.12 Tema 1.4 Ananutnueckas reomerpus. [Ipsmast Ha IIIOCKOCTH U B ITpocTpaHcTBe. [110CKOCTS. 11 OIIK-1.1, VYerHbll onpoc
Kpussie BTOporo nopsaka. [IoBepxHOCTH BTOPOTo MOpSIKa. OIIK-1.2,
N3yuuth TeOpEeTUUYECKUI MaTepuall Ha OCHOBE JIEKIIMKA U PEKOMEHIyEMOM JINTEPaTypPhl; OIIK-1.3
MOJrOTOBUTCS K IIPAKTUYECKUM 3aHSTUSIM; YCTHOMY OIPOCY TI0 BOIIPOCAM JJIsl CAMOIIOITOTOBKH,
penrenuio 3aaa4. /Cp/
1.13 IMoaroroBka u MpoBeeHUEe dK3ameHa /Dk3aMer/ 27 OIIK-1.1, IIposenenue
OIIK-1.2, JK3aMeHa
OIlK-1.3
Paznen 2 MaremaTHu4uecKkuii aHAJIU3
2.1 Tema 2.1 @ynkuun u npenensl. OnpeneneHus u cBoiicTBa QyHKIuH. OnpenercHns npeaena 6 OIlK-1.1 Koncmekr

mocienoarenbHOCTH. Omnpenenenus npeaena pyakuuu. CpolicTBa mpeaenos. [lepBrrii U BTOpoit
3ameuartenbHble Mpeaenbl. HermpepblBHOCTh (hyHKIUH.

Kparkoe coneprxanue: onpezaeaeHue GyHKIMH, CBOWCTBA GYHKIMH, KiIacCUPUKALMST DYHKIHH;
oTIpe/ieIeHne TTOHTHS TIpesiesia YMCI0BOH MOCIeI0BaTENbHOCTH, CBOMCTBA; ONPEeICHHS TOHATHS
npenena GpyHKIUH, CBOWCTBA, OCHOBHbIE TPHEMBI BEIYUCICHHS MIPEEIIOB, IEPBBIA U BTOPOI
3aMedaTeNnbHbIe IPEAeTb; OMpe/IesIeHIe HEMPEPhIBHOCTH (QYHKIMHU, KIacCH(PHUKALNSI TOYEK
paspsIBa.

3HaTh: OCHOBHBIE IOHATHS W METO/BI BBIYMCICHHUS NPEIETIOB YHCIOBBIX ITOCIIEI0BATEIBHOCTEH U
(GYHKIMHA, WCHONB30BaHME  METOAOB  MaTeMaTH4YeCKOro aHajiu3a B  INPAKTUYECKOH W
poQeCcCHOHANBHON ~ AEATENbHOCTH, aJIrOPUTMBl  PEUIEHHsT CTaHJApTHBIX 3ajad, MEeTOJbI
MaTeMaTH4ecKoi 00pabOoTKH JaHHBIX

VYMeTh: pemaTh Ipeiebl YHCIOBBIX MOCIENI0BAaTENbHOCTEH M (QyHKIMH, pemarb, 0000mars,
AaHATM3UPOBATh 3aJaydl TUCHUIUIMHBL, KCIIONB30BATH METOJOB MAaTEMaTHYECKOTO aHajm3a B
MIPaKTUIECKON M TIPOGECCUOHATHFHON NIEATENBHOCTH; Pa30upaThes B MPO(heCCHOHATBHBIX BOMIPOCaX,
c(hOpMYITHPOBAHHBIX HA MATEMaTHYECKOM SI3BIKE, CTPOUTH JIOTHYECKH 000CHOBaHHbIE PACCYKICHUS




BrnazmeTts: HaBBIKAMH| IS pEIICHUS 3a/1a4 B CBOSH IpeAMETHOH 00J1acTH, HABBIKH COBPEMEHHBIX
BHJIOB MaTeMaTHUYCCKOTO MBIIIICHHS, pa30HpaThcs B MPOPECCHOHANBHBIX BOIIPOCAX,
c(hopMyITHUPOBAHHBIX HA MATEMATHYCCKOM SI3bIKE MIPUMEHITH METOJIbl MATEMATHYCCKOTO aHAJIH3a
IIPY OTIMCAHHUU THITOBBIX MPOGECCHOHATIBHBIX 33124 U UCIIOJIb30BaHIE MATEMATHUECKUX METO/IOB
IIPH UX PEIICHUH, UMCTh HABBIKH MOCTPOCHHUS JIOTHYECKHA 00O0CHOBAHHBIX paccyxacHuil. /Jlex/

2.2 Tema 2.1 ®ynknun u npexensl. Onpenenenus u cBoiicTBa pyHkuu. OnpeaeneHus npenena 8 OIIK-1.1, VYcTHsIit onpoc
nocnenoBaresibHOCTH. Onpenenenus npenena Gynkuuu. CocTsa npenenos. [1epBolii 1 BTopoit OIIK-1.2,
3aMeuartenbHble Ipeaenbl. HermpepbBHOCTh (hyHKIUH. OIIK-1.3
3HaTh: OCHOBHBIE IOHITHS W METOMABI BBIYMCICHHS NPEIETIOB YHCIOBBIX ITOCIEIOBATEIBHOCTEH H
(GYHKIWHA, WCHONB30BAHME  METOAOB  MAaTEMaTHYEeCKOTO  aHaiW3a B  INPAKTHYECKOH W
Mpo(eCCHOHANBPHON ~ AEATENBHOCTH, AaITOPUTMBl PEUICHHS CTAaHOAPTHBIX  334ad, METOMBI
MareMaTHIeckoil 00paboTku maHHbIX. /TIp/
2.3 Tema 2.1 @yakunn u npenenst. OnpeneneHus u cBoiicTBa QyHKuH. OnpeneracHns npeaena 14 OIIK-1.1, VYcTHBIH ompoc
mocienoBarenbHOCTH. Omnpenenenus npeaena pyakuuu. CpolicTBa mpeaenos. [lepBrrii u BTOpoit OIIK-1.2,
3aMeuartenbHble Mpeaenbl. HermpepblBHOCTh (hyHKIUH. OIIK-1.3
N3yuuth TEOpEeTUUYECKUI MaTepuall Ha OCHOBE JIEKLIMKA U PEKOMEHIyEMOM JINTEPaTypPhl;
MOJTOTOBUTCS K MPAKTUYECKUM 3aHITHSIM; yCTHOMY OIPOCY IO BOIIPOCAaM AJIsl CAMOIIOITOTOBKH,
penrennto 3axad. /Cp/
24 Tewma 2.2 TIponsBoaHas u ee mpumernenue. [pasma guddepernnporanns. Tabnuia Mpon3BOIHBIX. 6 OIIK-1.1, Koncmekr
[pousBonHas GpyHKINH 3a7aHHON MapameTpudeckuil. [Ipon3BogHas QyHKINHU 3aJaHHOIH HESBHO. OIIK-1.2,
HccnenoBanue GpyHKIMY € TIOMOIIBIO MPOU3BOAHON. DYHKIMS HECKOJIBKUX HE3aBUCHMBIX OIlK-1.3

NIepEMEHHBIX.

Kpatkoe copeprkanue: onpeneneHne Npon3BOIHON, paBmiia AuddepeHIIpOBaHNs, TPON3BOIHASL
CJI0KHOM, HESIBHOM, 00paTHOM, MapaMeTpudeckoil pyHKIHIA; MpUMeHeHe TPOU3BOAHOM MpH
BBIYHCIICHUH TIpeIeNioB (GYHKIMH; HEOOXOAMMOE M JOCTATOUHBIE YCIOBHS HAXOXKICHUS
MIPOMEXYTKOB BO3PACTaHMs M yOBIBaHUSA; IOHATHE TOYKH SKCTpEMyMa, He00X0oaumMoe 1
JIOCTaTOYHBIE YCIIOBHUS CYIIECTBOBAHMS TOUEK IKCTPEMyMa; OHITHE TOUKH Meperuoda,

HEOOXOANMOE M I0CTAaTOYHOE yCIIOBHE CYIIECTBOBAHUE TOUYKH Iepernda, MPOMEKYTKH BBIITYKJIOCTH
1 BOTHYTOCTH; HaX0XKJCHUE aCUMNTOT TpadukoB HyHKIMHA, cxema ucciieoBaHus GYHKIHH 1
MIOCTPOCHHMS ee rpaduka; OnpeaesieHHe MPOM3BOTHON HECKOJIBKUX HE3aBUCHMBIX IEPEMEHHBIX,
YaCTHBIE IPOU3BOJIHBIC, SKCTPEMYM (DYHKIMH JIByX HE3aBHCHUMbIX [IEPEMEHHBIX.

3HaTh: OCHOBHbIE MOHATHS AU HEPEHIIATBHOTO HCYHUCIICHHS, TPABUIIA, METOJIBI M CIIOCOOBI
peleHus 3a1a4, NpUMEHeHHe MeTO10B (D (HepeHIINATLHOTO UCUUCIICHHS! B IPAKTHYECKOH
Ipo(heCCHOHATIBHOM AeSATETPHOCTH, AJITOPUTMBI PEIICHHUs] CTAaHAAPTHBIX 33/1a4, METObI
MaTreMaTH4ecKoi 00paboTKH JaHHBIX

YMeTh: cBOOOAHO pemaTh, 0000ImaTh, aHATU3UPOBATh 331a4n AUQQEepPeHIINATEHOI0 HCUNUCICHNUS,
UCIIONIB30BaTh METOJbI AU PEepeHIINAIbHOTO HCUUCICHHUS B MPAKTUUECKOH M NpodecCHOHATbHOM
JesTeIbHOCTH; pa3dupaTsCsi B NPOPECCHOHAIBHBIX  BOINpOCaX, COOPMYJIMPOBAHHBIX Ha
MaTeMaTHIECKOM SI3BIKE, CTPOUTH JIOTHYECKH 00OCHOBAHHBIE PACCYKICHHS

BrnameTts: HaBBIKaMH IS peIICHUS 3a/1a4 TUQQepeHINaTbHOTO HCYHCICHNUS, pa3ouparses B
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npo(hecCHOHANIBHBIX BOIPOCaX, CHOPMYIHPOBAHHBIX HA MATEMaTHYECKOM SI3bIKE IIPUMEHSATh
MeTob!l AuddepeHINATEHOTO UCYHUCICHNUS IPH ONMCAHUH TUIIOBBIX IIPO(ECCHOHANBHEIX 331249 H
UCIIONB30BAaHUE MAaTeMAaTHIECKUX METOIOB TIPH MX PEIICHUH, IMETh HABBIKU ITOCTPOCHUS
JIOTHYECKH 000CHOBAHHBIX paccykaeHuil. /Jlex/

2.5 Tema 2.2 [IpousBoanas u ee npumeHenue. [pasuia audpepennupoBanus. Tadauna NpoU3BOIHBIX. 16 OIIK-1.1, VYcTHsIit onpoc
[MpousBosHas GpyHKIMH 3a1aHHOM napaMeTpuueckuid. [Ipon3BoaHas GyHKIUY 3a1aHHOM HESIBHO. OIIK-1.2,
HccnenoBanre GpyHKIMH € TIOMOIIBIO MPOU3BOAHON. DYHKINS HECKOJIBKUX HE3aBUCHMBIX OIlK-1.3
NIePEMEHHBIX.
YMerh: cBOOOAHO pemaTh, 0000IaTh, aHATU3UPOBATh 331a4d AUPQPEepeHIIHaTbHOIO HCUNUCICHNUS,
UCIIONIb30BaTh METOJbI AU PEepPeHIINAaIBHOTO HCYUCICHHST B MPAKTUYECKOH U NpO(decCHOHATBHOM
JeATeNIbHOCTH;  pa30uparbcsi B MPOQECCHOHANBHBIX  BONpOCaxX, CHOPMYIMPOBaHHBIX Ha
MaTeMaTHYECKOM S3bIKE, CTPOUTH JIOTHYECKU 000CHOBaHHbIE paccyxaenust. /I1p/
2.6 Tema 2.2 TIpousBoanas u ee npumeHenue. [pasuia audpepennupopanus. Tadauna NpoU3BOIHBIX. 14 OIIK-1.1, YcTHbIi onpoc
IpousBonHas GpyHKIMY 3aJaHHOM MapameTpuuecKuii. [Ipon3BoaHas QyHKIIUHU 3aJaHHON HESBHO. OIlIK-1.2,
HUccrenoBanne GyHKIUU C TOMOIIBIO TPOM3BOIHON. DYHKIMSA HECKOIPKIX HE3aBUCUMBIX OIlIK-1.3
NIepPEeMEHHBIX.
W3yunts TeopeTHueCKUi MaTepHal Ha OCHOBE JICKIIMH M PEKOMEHIYEMON JINTEPATYPhI;
MOJTOTOBUTCS K MPAKTUYECKUM 3aHITHSIM; yCTHOMY OIPOCY IO BOIIPOCAaM JJIsl CAMOIIOITOTOBKH,
penrennto 3axad. /Cp/
2.7 Tema 2.3 HeonpeneneHHblf uHTerpan. Meronasl HHTerpupoBaHus. ONpeneneHHbIH HHTETpall. 4 OIIK-1.1, Koncnexr,
®opmyna Herotona-JleiiOnuna. IlpunoxkeHuss ompeaesieHHOro uHTerpana. HecoOcTBeHHBIE OIlIK-1.2, TECTUPOBaHUE
uHTerpansl. KpaTHble HHTETpabl. OIlK-1.3

Kpartkoe comeprxanue: onpeneieHue MoHsITHs IepBooOpa3Hasi, HeONpeIeICHHbIN HHTErpaJl, CBOMCTBa
HEONPE/IeICHHOTO MHTETpalia; METOJ] HEMOCPECTBEHHOTO HHTETPUPOBAHHUSI, METO]| [OJICTAHOBKH,
METOJlT MHTETPUPOBAHUS M0 YACTSIM, MHTETPUPOBAHHS PALHOHAIBHBIX IPOOCH, MHTErPUPOBAaHKE
TPUTOHOMETPUYECKHX (YHKIUI, WHTETPUPOBAHHE HPPALMOHATIBHBIX (YHKIHIA; OMpelelicHue U
3aj[a4a NPUBOAAIIAS K TMOHSATHIO OMpPEICTICHHBIN WHTErpaj, CBOHCTBA OMPEICICHHOrO MHTerpala,
¢dopmyna Herorona-JIeiiOHHIIA, OCHOBHBIE METOJbI BBIYUCICHUS ONpPEICICHHOIO WHTErpana,
MIPUJIOKEHUS] OTIPEICTICHHOTO MHTErpaja K PelIeHUsIM 3a/a4 (U3UKU U [€OMETPUH; ONPEACICHHS 1
HpaBI/IHa BBIUHCJICHUSA HeCO6CTBeHHI)IX I/IHTeraJ'IOB nepBoro u BTOpOFO poz[a, nux HpI/IJ'IO)KeHI/IH;
onpeueneHHﬂ KpaTHI)IX I/IHTeraJ'IOB, nux CBOﬁCTBa, npaBHna BBIYHCJIICHUA U HpI/IHO)KCHI/ISL

3HaTLI OCHOBHBIC ITOHSTHUSA I/IHTeI‘paJ'H)HOFO HUCYHUCIICHHUA, UCIIOJB30BaHUC MCTOIO0B I/IHTeraJ'ILHOFO
HCYMCIIEHUSI B TPAKTHUECKOW W TPO(ecCHOHANBHONW MAEATENbHOCTH, aJTOPUTMBI PEIICHU
CTaHIApPTHBIX 33124, METOAbl MATEMATHUECKON 00pabOTKY TaHHBIX

YMeTh: CcBOOOAHO pemaTh, 0000maTh, aHATU3UPOBATH 3aJaYd HHTETPATBHOTO HCUYUCICHUS
HCTOJB30BaTh METOJBl HMHTETPAIbHOTO WCYHCICHHUS B MPAKTUYECKOW U MpoeCCHOHATBHOMN
NesITeIbHOCTH; pa30upaThCsi B NPOQPECCHOHANBHBIX  BOMpOCaX, COPMYIUPOBAHHBIX Ha
MaTEeMAaTHYECKOM SI3BIKE, CTPOUTH JIOTUYECKH 000CHOBAHHBIC PACCYKICHHS

Brnayets: HaBBIKaMH JIJIs pEIICHHS 3a7]a4 HHTETPAJIbHOTO HCYHCIICHUS B CBOCH MPEIMETHOM 00JIACTH,
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HAaBBIKAMH COBPEMEHHBIX BHJIOB MaT€MaTHYECKOTO MBILIUIEHHS, Pa30MpaThCs B MPO(ECCHOHAIBHBIX
BOIpOCcax, c(HOPMYJIMPOBAHHBIX HA MAaTEMAaTHYECKOM S3BIKE TPUMEHATH METOIBI HHTETPATBHOTO
HCUYKCIICHHUSI TIPH OTTHCAHUH THIIOBBIX MPO(ECCHOHANBHBIX 3a]1a4 U UCIIONB30BAHNE MATEMATHIECKIX
METOJIOB MPU WX PEIICHUH, UMETh HABBIKM MOCTPOCHHS JOTHUECKH OOOCHOBAHHBIX PaCCYKICHHH.
/JIex/

2.8 Tema 2.3 HeompeneneHHslii uHTerpaj. MeTtoasl uHTErpupoBaHus. OmNpenereHHbI HHTErpa. 24 OIIK-1.1, KouTtponbHas
®opmyna Herorona-Jleiionuua. Ilpunoxenuss onpexneneHHoro wuHTerpana. HecoOcTBeHHbIE OIIK-1.2, pabora
uHTerpansl. KpaTHble HHTETpasl. OIlK-1.3
YMerb: CcBOOOIHO pemiath, 0000I1aTh, aHATWU3UPOBATh 3a/la4d HHTErPAILHOTO HMCUYHCIICHHS
UCIIONIb30BaTh METOJbl HHTErPajIbHOTO HCYMCICHHS B IPAaKTHYECKOH M NpodeccHoHaTbHOM
JeATeNIbHOCTH;  pa30uparbcsi B MPOQECCHOHANBHBIX  BONpOCaxX, CHOPMYIMPOBaHHBIX Ha
MaTeMaTHYECKOM S3bIKe, CTPOUTB JIOTHYECKH 000CHOBaHHbIe paccyxaenus /IIp/

29 Tema 2.3 HeonpeneneHHbIf uHTerpan. Meronasl HHTerpupoBaHus. ONpeneneHHbIH HHTETpall. 16 OIIK-1.1, VYerHbll onpoc
®opmyna Herotona-JleiiOnuma. IlpunoxkeHuss ompeaesieHHOro uHTerpana. HecoOcTBeHHbBIE OIlIK-1.2,
uHTerpansl. KpaTHbIe HHTETPAIbL. OIIK-1.3
W3yunts TeopeTMUECKMH MaTepual Ha OCHOBE JIGKIMH M pPEKOMEHIYyeMOW JUTEpaTypsbl;

MOATOTOBUTCS K NMPAKTHUECKUM 3aHATHAM; YCTHOMY OIIPOCY IO BONPOCAM IJIsi CaMOTIOATOTOBKH,
pemrenmro 3amad /CP/
2.10 IToxroToBka U MpoBeCHUE dK3aMeHa /DK3aMeH/ 36 OIIK-1.1, IIpoBeneuue
OIIK-1.2, JK3aMeHa
OIlK-1.3
Pazgen 3. Psiapl. O0bikHOBeHHBIE M(epeHuanbHbIe ypaABHEHUS.

3.1 Tewma 3.1 Juddepenumanpapie ypaBHeHUs. JnuddepeHnumanbaple ypaBHESHHUS IEPBOTO MOPSIKA. 8 OIIK-1.1, Koncmekr
JuddepeHnunanbHbie ypaBHEHUS BBICIIHX MOPSIIKOB. OIIK-1.2,

Kparkoe coneprxanue: nonsitue nuddepeHmnansHoro ypaBHeHus EPBOTo Mopsijika, 3anada Ko, OIIK-1.3

Bu/ibl M depeHInaTbHBIX YPaBHEHUH, pellieHne YpaBHEHU ¢ pa3lelsioIUMH TIePEeMEHHBIMHU,
CHOCOOBI pelIeH s OJTHOPOIHBIX AU(depeHIHaNbHbIX YPaBHEHHUH MIEPBOTO MOPsAKA, pElIeHne
JIMHEIHBIX ypaBHEHHH, ypaBHEHUI bepHysutH, pelieHre ypaBHEHHU B MOJHBIX AU epeHIaiax.
3HaTh: OCHOBHBIE IOHSATHS, METOABI U NpaBuia peleHus quddepeHnnaibHbIX ypaBHEHHH 1epBOro
TIOPSIJIKa, MCIIOJIB30BAaTh METO/(bl MATEMaTHIECKOTO aHAJIN3a B NPAKTUUECKON U NPO(eCcCHOHATBLHOM
JeATeIbHOCTH, AJITOPUTMBI PEIICHHS CTaHJApTHBIX 337ad, METOJbl MaTeMaTH4ecKod 0O0paboTKH
JAHHBIX

YMers: cBOOOAHO pemarth, 0000maTh, aHAIM3UPOBATh 33Jaud, HWCIOJIB30BATH  METOJBI
MaTeMaTHYeCKOro aHajIu3a B MPAKTHYECKOH M NMpO(ecCHOHAIBLHOMN NesTeNbHOCTH; pa3ouparhes B
Ipo¢heCCHOHATBHBIX BOMPOCaX, CHhOpMyTHPOBAHHBIX HA MATEMATHIECKOM SI3bIKE, CTPOUTH JIOTHYECKU
000CHOBaHHBIE PACCYKACHUSA

BrnazmeTts: HaBBIKaAMHM IS pEIICHUS 3a/1a4 B CBOSH MPEIMETHOH 00J1acTH, HABBIKH COBPEMEHHBIX
BHJIOB MaTeMaTHYECKOT0 MBIIIICHHS, pa30HpaThcs B PO EeCCHOHANBHBIX BOIIPOCAX,
c(hOpMYITHPOBAHHBIX HA MATEMaTHICCKOM SI3bIKE IPUMEHSTh METOJIbl MATEMaTHIECKOTO aHAIM3a

12




IIpU OITMCAaHUH THUITOBBIX HpOCl)eCCI/IOHaJ'IBHLIX 3a1a4 U UCIIOJIb30BAHUC MaTEMAaTHICCKHUX METOI0B
IpU UX pCIICHUHN, UMCTh HABbIKU MMOCTPOCHUSA JIOTUYCCKU 000CHOBAHHBIX paccymueﬂnﬁ. [Jlex/

3.2

Tema 3.1 Tuddepenunansueie ypaBuenus. Juddepenimansaple ypaBHEHH NEPBOTO MOPSIIKA.
JuddepeHnnanbHble ypaBHEHHUS BBICIIHX MOPSIIKOB.

YMmerb: cBOOOAHO pemarth, 0000mIaTh, aHAJIM3UPOBATh 33/Jauyd, HCIOJIB30BATH  METOJBI
MaTeMaTHYeCKOro aHajiu3a B MPaKTHYECKOH M NMpodeccCHOHANBHON NesTeIbHOCTH; pa3OupaThesl B
npodecCHOHANBHBIX BONIPOCaX, CHOPMYJIMPOBAHHBIX HA MATEMATHIECKOM SI3bIKE, CTPOHUTH JIOTHYECKH
o0OocHOBaHHBIE paccyskaeHus. /TIp/

24

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

VYeTHBIN onpoc

3.3

Tema 3.1 Tuddepenunansueie ypasuenus. Juddepenimansuble ypaBHEHHS NEPBOTO MOPSIIKA.
Juddepernuanbaple ypaBHEHNS BBICIINX MOPSIIKOB.

N3yuuts TeopeTHUECKUil MaTepuall Ha OCHOBE JIEKIIMHA U pEKOMEHyEMOM JINTEPaTyPhl;
MOATOTOBUTCS K MPAKTUYECKUM 3aHITHSM; yCTHOMY OIPOCY IO BOIIPOCAaM AJISI CAMOIIOITOTOBKH,
penrennto 3axad. /Cp/

22

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

VYerHbll onpoc

3.4

Tema 3.2 Psanpl. UucnoBsie psiabl. Psibl ¢ NONOXUTEIBHBIMU YIEHAMH. 3HAKOUEPEAYIOLIUECS PSAIbL.
@OyHKINOHAIBHBIE PSAIbI, CTENEHHBIC Psibl. [IpHOIIKeHHBIC BRIYUCICHUS 3HAYCHUH (QYHKINH ¢
TIOMOIIBIO CTEHEHHBIX PsA0B. [IpuMeHeHNE CTEIEHHBIX PSIOB K BBIYHCICHHIO TIPEIENIOB U
onpeneseHHbIX uHTerpanoB. Psaa @ypee. Kommekcuslie uncna. Materpan @ypee.

Kparkoe coneprxaHue: NOHITHE YUCIOBOTO psijia, HEOOXOAUMOE YCIOBUE CXOJMMOCTH YHCIIOBBIX
PAAOB, TOCTATOYHBIE MIPU3HAKU CXOJUMOCTH YHCIIOBBIX PAJOB; MOHATHE 3HAKOUEPEIYIOLIETrocs U
3HAKOIEPEMEHHOTO psijia, Npu3HaK JIeiiOHMIa CXOIMMOCTH 3HaKOUEepEe Ty IOLIUXCS PSIOB,
a0COJIIOTHAS U yCIIOBHASI CXOMMOCTh 3HAKOTIEPEMEHHBIX PSZOB; olpe/eiieHrne (PyHKIMOHAIBHOTO U
CTETICHHOT'0 Psijia, PaJiyC U HHTEPBaJl CXOJAMMOCTH CTEIIEHHBIX PsJ/IOB, pa3jiokeHne QyHKuuii B
CTETICHHBIE Psi/ibl, IPUMEHEHHNE CTENICHHBIX PSIOB B MIPUOIMKECHHOM BBIYUCICHUM; IOHATHE psiia
Odypre.

3HaTh: OCHOBHBIC IIOHATHS TEMbI, HABBIKM COBPEMEHHBIX BHIOB MAaTEeMaTHYECKOTO MBIIIJICHUS,
UCTIONIb30BAaHME METOJI0B MaTeMaTHYeCKOrO aHajln3a B IPaKTHYECKOHM W mpodeccHoHaTbHOM
JeATeIbHOCTH, AJITOPUTMBI PEIICHHs CTaHJApPTHBIX 337ad, METOIbl MaTeMaTH4ecKod oO0paboTKH
JaHHBIX

YMerh: CBOOOAHO pemath, 0000IIaTh, AHAIN3UPOBATH 3aJa4d TEMBI, HCIIOIH30BaTh METOIbBI
MaTeMaTHYeCKOro aHajiu3a B MPaKTHYECKOH M NpodeccCHOHAIBHON NesTebHOCTH; Pa3ouparhesl B
podeCcCHOHANBHBIX BOMPOCax, CHOPMYJIUPOBAHHBIX HA MATEMATHUECKOM SI3bIKE, CTPOUTH JIOTHYECKH
000CHOBaHHBIE PACCyKICHUS

BrnazneTts: HaBBIKaAMHM IS pEIICHUS 3a/1a4 B CBOEH MpeAMETHOM 00J1acTH, HaBBIKM COBPEMEHHBIX
BHJIOB MaT€MaTHYECKOTO MBILIIEHHUS, pa30MpaThes B NpodeccHoHAbHBIX BOIPOCaXx,
c(hOpMyITHPOBAHHBIX HA MATEMaTHIECKOM SI3BIKE IPUMEHSTH METOIbI MATEMaTHIECKOTO aHAIHM3a
IIPY OTMCaHMUH TUIOBBIX PO(ECCHOHANBHBIX 3a/1ad M UCIIOIb30BAaHUE MATEMaTHIECKUX METOI0B
TIPU MX PElICHHH, MIMETh HaBBIKH IIOCTPOCHUS JIOTHYECKH 000CHOBAaHHBIX paccyxieHui. /JIex/

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Komncnexr,
TECTHPOBaHUE

3.5

Tema 3.2 Psnpl. UucnoBsle psabl. Paabl ¢ HOT0XKUTENBHBIMY YJI€HAMU. 3HAKOYEPETYIOIUECS PSIIBL.
@OyHKIMOHABHBIE PSbI, CTENeHHBbIE Psiibl. [IpHOIKeHHBIC BRIYUCIICHUS 3HAUCHUI (QYHKIMH ¢
MOMOILBIO CTENEHHBIX PAA0B. [[puMeHeHne CTeNEeHHBIX PAA0B K BBIYMCICHUIO NPEAEIOB U
onpeneneHHblx uHTerpanos. Psan @ypee. KommnekcHele uncna. Marerpan @ypee.

24

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

KonTtponbHas
pabota
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3HaTh: OCHOBHEBIE TOHATHS TEMBI, HABBIKA COBPEMEHHBIX BHIOB MATEMATUYECKOTO MBINLIECHMS,
UCIIONB30BAaHUE METOJOB MATEMAaTHMYECKOr0 aHajiu3a B TNPAKTHYECKOM U MpodecCHOHANTbLHOM
JIEATENHLHOCTH, aJITOPUTMBI PEIICHUS CTAHIAPTHHIX 3a7au, METOIbBI MAaTeMATUYeCKOW 06pabOTKH
nannbix. /Tp/

3.6

Tema 3.2 Psipl. YucnoBbie psbl. Psjibl ¢ TIOJI0KUTENBHBIME YICHAMH. 3HAKOYEPE LY FOLIUECS PSJIBL.
DYHKIMOHANIBHbIE PsI/Ibl, CTENIEHHBIE Psibl. [IpUOIKEHHBIE BHIYMCICHNS 3HAYeHUM DYHKIHI C
[OMOIIBIO CTENICHHBIX PANOB. [[pUMEHEHHE CTENEHHBIX PSIOB K BHIYUCICHHIO PEJIEIIOB U
ompe/ieNieHHbIX UHTErpaioB. Psg @ypee. Kommuiekchbie uncna. Murerpan @ypoe.

W3yunTh TEOPETUYECKHUI MaTepUall Ha OCHOBE JIEKIMI 1 PEKOMEH yeMOii IMTePaTyPhI;
HOJrOTOBHUTCS K IIPAKTUYECKUM 3aHATUSM; YCTHOMY OIPOCY O BOIPOCAM JUIs CAMOIIOTOTOBKH,
peurenuto 3axad. /Cp/

22

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

VYerHbll onpoc

3.7

[MoxroToBka u mMpoBeIeHNE SK3aMeHa /JK3aMeH/

36

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

IIpoBenenue
JK3aMeHa

Pasnen 4. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTUKA

4.1

Tema 4.1 Cnyuaiinbie coObiTusi. CirydaiiHble BETHYUHBL.

Kparkoe copeprxaHue: MOHATHE CIy4aifHOrO COOBITHS, BU/IBI CITyYalHBIX COOBITHI, KITaCCHYECKOe
OTIpeieTICHUE BEPOSTHOCTH, CBOWCTBA BEPOSATHOCTH, CTATUCTHUECKOE ONPEIEICHNE BEPOSITHOCTH,
€T0 CBOMCTBO; OIIPEAEICHIE CYMMBI U TIPOU3BENICHUS COOBITHS, TEOPEMBI CIIOKEHUSI 1 YMHOXKCHUS,
CIIEACTBHA U3 HUX; GOpMyJIa MOIHON BeposAsTHOCTH, hopmyna baiieca; popmymna beprymm,
¢dopmyna [Tyaccona, nokaneHast ¥ HHTErpagbHas Gpopmyna Myaspa Jlamiaca; BUABI CITydaiHBIX
BEJINYNH, 3aKOHBI PACTIPECIICHUS CITyJailHBIX BEIMYNH, YHCIOBBIC XapAKTEPUCTUKH CITyJaiHBIX
BEJIMYNH; IByMEPHAs CIy4aiiHas BEITMYNHA, 3aKOH OOJIBIINX YUCEI.

3HaTh: OCHOBHBIEC MOHITHSA TEOPHH BEPOATHOCTEH, MCIONB30BAaTh METOMABI TEOPUH BEPOSITHOCTEH B
MPaKTHYECKOH U MPOQEeCcCHOHAIBHON JESTENbHOCTH, aJrOPUTMbl PEIISHUS] CTAHIAPTHBIX 3ajad,
METO/Ibl MaTEMaTHYECKOI 00pabOTKK TaHHBIX

YMeTb: cBOOOAHO pemats, 000011aTh, aHATM3UPOBATh 331a4U TEOPHU BEPOSITHOCTEH, HCTIOIb30BATh
METO/Ibl TEOPHH BEPOSITHOCTEH B ITPAKTHUECKO# U MpodeccHOHaNbHON eI TeIbHOCTH; pa30uparhes B
IpodeCCHOHANBHBIX BOTIPOCAX, C(HOPMYJIMPOBAHHBIX HA MATEMAaTHIECKOM SI3BIKE, CTPOHUTH JIOTHYECKH
000CHOBaHHBIE PacCyKICHHS

Brnaners: HaBbIKaMU 1J1s pellIeHus 3aja4 B CBOEH IIPpeAMETHOH 001acTH, HABBIKM COBPEMEHHBIX
BUJIOB MaT€MaTHYECKOTO MBIIIICHNUS, pa30MpaThCs B Ipo(ecCHOHAIBHBIX BOIPOCaXx,
c(hOpMyJIMPOBAHHBIX HAa MATEMaTHYECKOM SI3BIKE MPUMEHSATH METObI TEOPHUH BEPOSITHOCTEH MPH
OIIMCAHUH THITOBBIX NMPOQECCHOHAIBHBIX 33124 U HCIOJIb30BaHUE MaTEMaTHUECKHX METO/I0B IIPU UX
peIIeHNH, IMETh HaBBIKH IIOCTPOSHHSI JIOTHYECKH 000CHOBaHHBIX paccyxaeHui. /JIex/

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

Koncmekr

4.2

Tema 4.1 Ciryuaitabie coOprtusi. Cry4yaifHbIe BeJTMIHHEI.

3HaTh: OCHOBHBIE IOHATHS TEOPUH BEPOSTHOCTEH, HCIIOIB30BATh METOIBI TEOPUH BEPOSTHOCTEH B
MIPAKTUIECKOI M POPEeCCHOHANBHON AeITENbHOCTH, aJITOPUTMBI PEIICHHS CTAaHAAPTHBIX 3a/1a4,
METOJIbl MaTeMaTuieckoil 00paboTku ganubIX. /IIp/

24

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

VYcTHslii onpoc
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4.3

Tema 4.1 Ciyqaiinbie coObITHs. CiTydaiiHbIe BETUIHHEI.

W3y4uTh TEOPETHYECKHI MaTepUall Ha OCHOBE JICKLIHH H PEKOMCHIYEMOH JTUTEPATYPHI;
MOATOTOBUTCS K MPAKTHYECKUM 3aHATHAM; YCTHOMY OMPOCY IO BOIPOCAM JIJisl CAMOMOATOTOBKH,
peurenuto 3aaad. /Cp/

25

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

VYcrHbiit onpoc

4.4

Tema 4.2. MaremaTtndeckasi CTaTUCTHKa | eHepaiabHas COBOKYHNHOCTb. BbiOOpka M CHOCOOBI ee
opranmzaimy. OrneHkn mnapameTpoB. CTaTHCTHYECKOE OIGHMBAaHHWE W IPOBEpKA THIIOTE3,
CTaTUCTUYECKHUE METOABI 00PaOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Kpatkoe conepikaHue: TOHSATHE TEHEPaJbHON M BBHIOOPOYHONW COBOKYIHOCTH, CTaTHCTHIECKOE
pacipeneneHne BBIOOPKH, TIONMIOH M THCTOIpaMMa; TOYEYHBIE W WHTEPBAIBHBIC OICHKH,
CTaTUCTUYECKHE OIIEHKH, TPOBEPKA IMIIOTES.

3HaTh: OCHOBHBIC TTOHATHUSI MaTeMaTHYEeCKOW CTATHCTHKH, UCIIOJIb30BaTh METOJbI MaTeMaTHYeCKOM
CTaTUCTUKM B IPAKTUUYECKOH M MNpO(ecCHOHANBHON JESTEIbHOCTH, aITOPUTMBI PEIICHUS
CTaHAapTHBIX 3ada4, METOAbI MaTeMaTHYCCKOM 06pa60T1<1/1 JaHHBIX

VYMeTb: cBOOOIHO pemath, 0000IaTh, aHAIM3UPOBATh 3aJa4d MaTEMAaTHYECKOH CTaTUCTHUKH,
UCTIONIB30BaTh METOJbl MATEeMAaTHYECKOM CTATHCTHKH B TIPAKTHYECKOH M MPO(ecCHOHATHHOH
JEATeNbHOCTH; pa3OupaTtbcsi B NMPOQECCHOHANBHBIX  BONMpPOCaX, CHOPMYIMPOBAaHHBIX Ha
MaTeMaTHIeCKOM S3bIKE, CTPOUTH JIOTHYECKH 0OOCHOBAHHBIE PACCYKICHUS

Brnaners: HaBbIKaMU AT pEIICHUS 33134 B CBOCH ITPEAMETHON 001aCTH, HABBIKM COBPEMEHHBIX BUJIOB
MaTeMaTHYECKOTO MBIIIJICHUS, Pa30upaThcsa B MPOPECCHOHATBHBIX BONIPOCAX, ChopMyImpoBaHHBIX
Ha MaTEeMaTHYeCKOM S3bIKE IPUMEHATh METOJbl MAaTEeMaTHYECKOM CTATHCTHKH MHPH OIHCAaHWUHU
THUITIOBBIX HpO(l)eCCI/IOHa.HI)HLIX 3aJa4 U UCIIOJIb30BAHUEC MATEMATUYCCKUX METOAOB ITPU UX PCIICHUH,
MMETh HAaBBIKU IIOCTPOCHUSI JJOTHYECKH 000CHOBAHHBIX paccyxkaeHuil. /Jlex/

OIIK-1.1

Komncnexr,
TECTUPOBAHUE

45,

Tema 4.2. Marematuueckass CTaTUCTHKa | eHepaibHas COBOKYIMHOCTh. BbIOOpKa M CHocoObI ee
opranm3anuu. OneHkn mnapameTpoB. CTaTHCTUYECKOE OICHMBAHWE W TPOBEpPKa THUIIOTE3,
CTAaTUCTUYECCKHUE METOAbI 06pa60T1<1/1 OKCIICPUMEHTAJIbHBIX JaHHBIX.

3HaTh: OCHOBHBIE MOHATHA MAaTEMATHYECKOM CTAaTHUCTUKHU, HUCIIOJIB30BATh MCETO/bI MaTeMaTU4eCKOn
CTaTUCTUKM B IPAaKTHUECKOH M MNpodeccCHOHANbHON AEATEeNbHOCTH, AJITOPUTMBI PELICHUs
CTaHJAPTHBIX 33724, METO/IbI MATEeMaTHIECKOW 00paboTKu naHHbIX. /[1p/

24

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

KonTtponsHas
pabota

4.6

Tema 4.2. Maremartudeckasi CTaTUCTHKa | eHepaibHas COBOKYIMHOCTh. BbIOOpKa W cHOCOOBI ee
opranmzaiu. OrneHkun mnapameTpoB. CTaTHCTHYECKOE OIIEHMBAaHWE M TPOBEpKa THIIOTE3,
CTaTUCTUYECKHE METOBI 00pPaOOTKH IKCIIEPUMEHTAIIBHBIX JaHHBIX.

W3yunts TeopeTHuecKuii MaTeprai Ha OCHOBE JICKIIMH M PEKOMEHIyEMON JINTEPaTyPhI;
MIOJTOTOBUTCS K MPAKTUYECKUM 3aHITHSIM; yCTHOMY OIPOCY TI0 BOIIPOCAaM JJIsl CAMOIIOITOTOBKH,
peurenuto 3aaad. /Cp/

28

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

VYeTHbl onpoc

4.7

[ToxroToBka u mpoBeIeHNE 3K3aMeHa /JK3aMeH/

27

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

TectupoBanue
IIpoBenenue
SK3aMeHa
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Hepeqeﬂb NPUMEHACMBbIX AKTUBHBIX U HHTCPAKTUBHBIX 06pa3OBaTeJ'll>Hl>lX TeXHOJIOTHii:

Texnonozua opzanusayuu camocmoamenbHou padomot

OpraHuzanusi caMOCTOSATEIbHOW pabOThl - IMYHOCTHO OPHUEHTHPOBAHHAS TEXHOJIOTHS, CHOCO0 OpraHn3aluu
CaMOCTOSATENLHOM e TeIbHOCTH 00yYalouXcsl, HAapaBJIeHHBIN HA pEelIeHUE 3a71a4 Yy4eOHOTO MPOEKTa.

Texnonozua noucka u omoopa ungopmayuu

WudopmannoHHbIi MOUCK — IPOLECC BBISBICHNS B HEKOTOPOM MHOXECTBE JJOKYMEHTOB (TEKCTOB) BCEX TaKUX,
KOTOpBIE TOCBSIIIEHBI yKa3aHHOW TeMme (TpeaMeTy), yIOBJETBOPSIOT 3apaHee OIpENeNICHHOMY YCJIOBHIO MOWCKa
(3ampocy) wim comep)KaT HEoOXOTUMBIE (COOTBETCTBYIOMIME HH()OPMAIIMOHHOW MOTPeOHOCTH) (DaKTBI, CBEICHHS,
JIaHHBIC.

Texnonozuu mamemamuyueckoil CmamucmuKy

Mertonpl cbopa, 00padOTKH U aHATTN3a CTATUCTHYECKON HH(OPMAIIHH IS MTOTyYCHHUS HAYIHBIX ¥ IPAKTHIECKUX
BBIBOJIOB.

Texnonozusa odyuenus ¢ compyonuuecmee

TexHosoruss oOy4yeHHSI B COTPYIHHYECTBE HCIIOJIB3YEeTCS B 0Opa30oBaTENIbHOM NpaKTUKE ISl MPEOJOJICHUS
MOCJICICTBUH WHIMBHIYAIBHOTO XapakTepa Y4eOHOW NesTeNIbHOCTH CYOBEKTOB M MX CTPEMJICHUH HMCKIIOYHMTENBHO K
WHJIMBHIYaJIbHBIM 00pa30BaTeNbHBIM A0CTHOKeHHsIM. OHa 1M03BOIsIeT 000raTUTh OTBIT U MPHOOPECTH uepe3 y4eOHbIH
TPyZL TE€ HaBBIKM COBMECTHMOW JEATENbHOCTH, KOTOphIE 3aTeM MOTYT CTaTb HEOOXOAMMBIMH B Oymyluei
npodeccHoHaNBHOM M COIMAJIbHON JAESTEIBHOCTH B TEUCHHE KM3HH. Lledb TEeXHOIOTHMH COCTOMT B ()OPMUPOBAHUH
YMEHHH y CyOBeKTOB 00pa3oBaTesIbHOTO mpoiecca 3G hekTHBHO padoTaTh cOO0IIa BO BpEMEHHBIX KOMaH[aX U IpyIax
M T0OMBATHCSI KAUECTBEHHBIX 00Pa30BaTEIBHBIX PE3YIbTaTOB.

Jlekyua-Bu3yanu3auus ¢ NpUMeHeHueM MYJIbTUMEANHHBIX TEXHOJIOTHiA.

Cucremarm3anusi W BBIICICHHE HanOoJee CYIIECTBEHHBIX JJIEMEHTOB HMH(MOPMAIMM C  ITOMOIIBIO
MYJIbTUMEIUNHBIX TEXHOJIOTUH.

5. METO/IMYECKHUE YKA3AHUSA JIJIA OPTAHU3AIIMU CAMOCTOSATEJIBHOM PABOTHI
CTYAEHTOB

Pexomennanumu o camoctositenbHoi padore cryaenta (CPC)

CamocrodrenbHas paboTa CTYAEHTOB BKJIIOYAeT B ceOsl BBIIOJHEHHE DPA3IMUHOTO poja 3aJaHHM, KOTOpbIe
OpPHEHTHpPOBaHbl Ha OoJjee TyOOKOoe YCBOGHHME Marepuaja HM3ydyaeMoW AucUMIUIMHBL. [lo kaxaol Teme yueOHOU
JUCHUIUIMHBl CTyAEHTaM, Kak IpaBWJIO, MpenojaBaTeleM MpeisaraeTcs NepedeHb 3afJaHuil JUIs caMOCTOSTEeNbHON
paboTHI IS y4eTa U OLIeHUBaHUsI e€ MocpeaAcTBOM OanbHO-peituHroBoii cucremsl (BPC).

3agaHus U1 CaMOCTOSITENIHOM paOOTHl JIOJDKHBI HCIIOJHSTHCS CaMOCTOSITENIFHO M IPEICTABIATHCS B
YCTaHOBJICHHBIN ITPENOAABaTEIEM CPOK, & TAK)KE COOTBETCTBOBATH YCTAHOBIEHHBIM TPEOOBAHMSAM IO CTPYKTYpE U €ro
0 OpMIICHHIO.

CryneHTam cienyer:

- PykoBoacteoBatkcs pernamentoM CPC, onpenenennsim PIT/;

- CBOEBpPEMEHHO BBINIOJHATH BCE 33/1aHWS, BbI@Ba€Mble IPENOAABATEIEM JUIS CaMOCTOSTEIBHOTO
BBITIOJIHEHHS;

- Hcnonb30BaTh B BBIMOJIHEHUH, OOPMIICHHH U Cade 3alaHuil ycTaHOBIICHHBIE Kadenpoil TpeOoBaHus,
JUISL COOTBETCTBYOIMX BHIOB TEKYIIET0/IIPOMEXYTOYHOTO KOHTPOJISL.

Ilpy mOArOTOBKE K 3a4eTy/3K3aMeHy, Mapa/ule]lbHO C JICKIMSIMH H PEKOMEHIYEeMOU JIHUTEepaTypoid,
MpopadaThIBaTh COOTBETCTBYIOIINE HAYYHO-TEOPETHIECKHE U MMPAKTHKO- MPUKIATHbIE ACTIEKTHI IUCITUIIIIMHEL.
Pexomenanmu 1mo padboTe ¢ NCTOYHUKAMH HH(OpMALNH U TUTEPATYPO:

JIrobast popma caMocTOATENHHOM pabOTHl CTYAEHTa (IIOATOTOBKA K CEMHHAPCKOMY 3aHSATHIO, HAIMCAHUE 3CCe,
KypCcOBOH paboThl, IOKJIa/a ¥ T.II.) HAYMHAETCS C ITOMCKA M W3yYEHUS] COOTBETCTBYIOIIMX MCTOYHMKOB MHpOpManny,
BKJIIOYasl CIIEUAIM3UPOBAHHYIO M y4eOHYIO JIUTEpaTypy.

B kaxnoit PI1/] ykazana ocHOBHAsl ¥ IONOJIHUTENbHAS JINTEpATypa.

JIro60it BEIOpaHHBI UCTOYHUK MH(OpMAIH (CalT, MOUCKOBBIH KOHTEHT, Y4eOHOEe mocoOme, MOHOTpadurio,
OTYeT, CTaTh0 M T.NI.) HEOOXOAMMO BHHUMATEIBHO NMPOCMOTPETH, ONPEAETHBIINCH C aKTYalIbHOCTHIO TEMaTHUECKOTO
cocTaBa JJaHHOTO HH(OPMAIIMOHHOTO HCTOYHHKA:

- B KHHUTaX - CJIEIyeT O3HAKOMMTLCS C OTJIABJICHHEM W Hay9HO-CIIPABOYHBIM allapaToM, MPOYUTATh
AHHOTALIMIO W TPEINCIOBHE; IeNIeCO00pa3HO €€ IMPOIHCTaTh, PACCMOTPETh WILUIIOCTPAIWHU, TaOJWIBI, JHATrpaMMEI,
MPWIOKEHUS - TaKOe MOBEPXHOCTHOE O3HAKOMIICHHE IMO3BOJHT Y3HATh, KaKHE TJIABBHI CIIEAYEeT YUTATh BHUMATEIBHO,
Kakue MpoYuTaTh OBICTPO, KaKHe IPOCTO IIPOCMOTPETH Ha OyyIee;

- npu paboTe C HHTEPHET-UCTOYHMKOM - IIeJIeCOO00pPa3HO CHUCTEMAaTH3MpOBaTh (IIOMMEHOBATh B
COOTBETCTBHH C HAIlOJIHEHHEM, COXPAHATh B TOATIANKHU-PA3/Iebl U T.I1. IPHEMBI) WIIM HHBIM 00pa30M BBIIETATH BAXKHYIO
Jutst ce0st MH(OpMAaLUIO U TaHHEIE;

- €CII  KHHTa/)KypHaJI/KOMIIBIOTEp HE SBISFOTCS COOCTBEHHOCTBIO CTY/AEHTa, TO IeIecoo0pazHo
3alUChIBATh HA3BaHUE KHUT, CTaTel, HOMepa CTpaHuULl, KOTOpbIE NPUBJIEKIN BHUMAHKE, a I03XKE, CIEAYET BO3BPATUTHCA
K HUM, ¥ TIEPEYNTATh HYKHYIO HH(pOpMAaIHIo 6oee mpeaMeTHO.

BrigenstoTes ciaeayronye BUIbI 3aicei Mpu paboTe ¢ TUTepaTypoi:

- Koncmekr - kparTkas cxeMmaTHdeckas 3alnch OCHOBHOTO COJAEpKaHHMA HaydHOW paboTsl. Llembio
SBIISICTCSA HE NEPENMChIBAHNE MTPOU3BEACHNUS, A BBISIBICHHE €0 JIOTHKH, CHCTEMBI JOKAa3aTelIbCTB, OCHOBHBIX BBIBOIOB.
Xopoluid KOHCTIEKT J0JKEH COUeTaTh MOJHOTY U3JI0KEHUS C KPATKOCTBIO.



- IuraTa - TOUHOE BOCIPOU3BEIECHUE TEKCTA; 3aKII0YAEeTCS B KABBIUKK; TOYHO YKAa3bIBA€TCSI UCTOUYHHUK,
aBTOp, TOJ WM3JaHMs (MM, HOMEpP MCTOYHMKA M3 CIHCKA JIMTEPATyphl - B Cllydac 3aUMCTBOBAHHOTO IUTHPOBAaHUS) B
HNPSIMOYTOJBHBIX CKOOKAX.

- Te3ucel - KOHIEHTPUPOBAHHOE U3JI0’KEHNE OCHOBHBIX TMOJOKEHUI MPOUYNTAHHOTO MaTepuana.

- AHHOTAIWS - 0YCHb KPATKOE U3JIOKCHHE COACPIKaHUS MPOYUTAHHON paboThI (MOUCKOBBIN 00pa3).

- Pesrome — kpaTKue BBIBOJIBI M MTOJIOKCHUS PA0OTHI, €€ KOHIICITYIbHBIC UTOTH.

6. OLEHOYHBIE U METOJUYECKHUE MATEPHAJIBI

6.1 IlepeyeHb KOMIETEHIUI ¢ yKa3aHUEM 3TANOB (OPMHUPOBAHUS MHIAMKATOPOB UX
pocTu:kenus B npouecce ocsoenusi OIOII

OIIK-1 CriocoGeH NMpHMEHSITh eCTeCTBEHHOHAYYHbIe W O0LIeNHKeHepHbIe 3HAHMS, MeTOAbl MaTeMAaTHYeCKOro
aHAIU3a M MOJIeJUPOBAHMS, TEOPETHUYECKOr0 M IKCHEPHMMEHTAJbHOr0 HCC/IeJ0BAHHUS B NMpodeccHOHAIbHOMN
AesITeJbHOCTH

OIIK-1.1 3HaeT OCHOBBI BEHICIICH MAaTEeMaTHUKH, (U3UKH, SKOJOTHH, HWHKEHEpHOW Tpaduku, HHOOPMATHKH H
MPOTPaMMUPOBAHUS

OIIK-1.2 VYmeer pemars CTaHZapTHBIE NPOPECCHOHANBHBIC 33Ja4d C TPUMEHEHHEM CCTECTBCHHOHAYUYHBIX U
OO0IENHKEHEPHBIX 3HAHUH, METOZ0B MaTEMaTHIECKOTO aHAJIN3a X MOACINPOBAHUS

OIIK-1.3 Braseer MeToAaMu TEOPETUYECKOTO U HKCIEPUMEHTAILHOTO MCCIIEA0BaHUSI 00BEKTOB MPO(heCcCHOHATBHOM
JIeSITeIbHOCTH

Heodocmamounbwlit ypoeens:

He 3HaeT ocHOB BhICIIEH MaTeMaTHuKH, (PU3UKH, SKOJIOT MU, HHXKCHEPHOH rpadvku, THPOPMATHKH U IIPOrPaMMHUPOBAHHUS
He ymeer pemrats cTanmapTHbIE IpoQecCHOHATBHBIC 3a/1a41 ¢ TPUMEHEHHEM eCTeCTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX
3HAHUH, METOOB MaTeMaTHICCKOTO aHAIM3a U MOACITHUPOBAHHUS

He Bmameer MeromaMl TEOPETHYECKOTO W HSKCICPHUMEHTAIBHOTO WCCIENOBaHUS OOBEKTOB MpOoQeCcCHOHATBHOM
JIeSTeTbHOCTH

Ilopozoewtii yposens:

IMocpencTBeHHO 3HACT OCHOBHI BBICIIEH MAaTeMAaTHKH, (H3UKH, SKOJOTWH, WH)KCHEPHOU Trpaduku, WHOOPMATHKH H
MPOrpaMMHUPOBAHUS

Y I0BIETBOPUTEIHLHO YMEET peliaTh CTaHIAPTHBIC MPO(ECCHOHABHBIC 3aa4YH C IPUMCHEHHUEM €CTECTBEHHOHAYYHBIX U
OGIIICI/IH)KeHepHI)IX 3H3,HI/II71, METOAOB MATEMATHYCCKOI'O aHajin3a U MOJICIUPOBAHUA

[TocpencTBEeHHO  BIajgeeT METOJAMHM  TEOPETHYECKOTO M OKCHEPHUMEHTAIBHOTO — HUCCIIEJOBaHUS  OOBEKTOB
npodeccnoHambHON JesITeIbHOCTH

IIpoosunymutit ypoeens:

Xopomro 3HAaeT OCHOBHI BEICHICH MAaTeMaTHKW, (QH3WKH, 3KOJOTHH, WH)XCHEpHOW Tpaduku, WHOOPMATHKH U
MPOTPaMMHUPOBAHHS

Xopomo yMmeeT pemaTh CTaHTapTHBIE NpPo(ecCHOHANbHBIC 3a4a4ll C NPUMCHEHHEM eCTECTBEHHOHAYYHBIX U
00IIenH)XKEHEPHBIX 3HAHUH, METOJIOB MATEMAaTHYCCKOTO aHAJI3a H MOJICITUPOBAHHUS

Xopomo BiIafeeT METOJaMH TEOPETHYECKOTO W IKCIIEPHUMEHTAIFHOTO HCCIEAOBAaHUA OOBEKTOB IMPOQEeCCHOHATBHOM
NI TENNbHOCTH

Buvicokuii yposens:

OTIAMYHO 3HAET OCHOBBI BBICIIEH MaTeMaTHWKH, (U3MKH, SKOJIOTMH, HHXEHEpHO# rpaduku, HHPOPMATHKH U
MPOrpaMMHUPOBAHHUS

OT/IMYHO yMEET pemiaTh CTaHAAPTHBIC NPOPECCHOHANBHBIC 3aJadd C IPUMEHCHHEM eCTCCTBEHHOHAYYHBIX W
O6HIeI/IH)KeHepHI)IX 3HaHHﬁ, METOAOB MATEMATHYCCKOI'O aHaJIn3a U MOJICIUPOBAHNA

B coBepmieHCTBE BIameeT METOJAMH TEOPETHYECKOTO W IKCIIEPHMEHTANBFHOTO HCCICIOBAaHUS OOBEKTOB
poQeCCUOHANTBHON AesITeIPHOCTH

6.2 IlIkana oueHMBAaHUA B 3aBHCHMOCTH OT YPOBHA C(OPMHPOBAHHOCTH

KOMIIeTeH I Uil
YpoBeHs c(hopMHPOBAHHOCTH KOMIIETEeH M

X?I?{ZI;T;:E)C;S;H 1. Henocratounsbrii: | 2. [Toporossiii: 3. [IpoaBMHYTHIi: 4. Boicokwuii:
KOMIIeTeHIINH He KOMIIeTeHIINH KOMIeTeHIINH KOMIeTeHIIUH
HOCTH)KGHH{ copMHpOBaHBI. copMHupOBaHBI. cpopMupoOBaHbI. cpopmMupoBaHbI.
KOMIETEeHIIMH
3HaHus 0TCyTCTBYIOT. | ChopMupoBaHbI 3HaHuA oOIMpHbIe, | 3HaHUSL TBEPABIC,
3HaHus: 0a30BbIe  CTPYKTYpHI | CUCTEMHBIE. apryMeHTUPOBaHHBIE,
3HaHUM. BCECTOPOHHHE.
YMenus HE | YMeHus YMeHnus HOCAT | YMeHHs YCIIELHO
YMmenus: c(hOpMHPOBaHBbI. (parmeHTapHbI U | penpoayKTHBHBII MPUMEHSIOTCS K PEIICHUIO
HOCAT XapakTep NPUMEHSIOTCS | KaK  THUIOBBIX, TaK W
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PETPOLyKTUBHBIH K PEIICHUIO THUIOBBIX | HECTaHAAPTHBIX
Xapakrep. 3aaHui. TBOPYECKUX 3aJIaHHU.
Hagpiku He | JlemoHcTpupyercs HemoHcTpupyercs HemoncTpupyercs
c(hOopMHPOBaHbI. HU3KUH YpOBEHb | TOCTATOYHBIA YpPOBEHb | BBICOKHI YPOBEHb
HaBbiku: CaMOCTOSITEIbHOCTH CaMOCTOSITEIEHOCTH CaMOCTOSITETbHOCTH,
MIPAKTUYECKOTO YCTOWYHBOTO BBICOKAs aJIalITUBHOCTh
HaBbIKA. IIPAaKTHYECKOTO HABBIKA. | MPAKTHYECKOTO HaBBIKA.
Onucanne KpUTEpHeB OLIEHUBAHUS
OO0yuaromuiics OO0yuatonmics OO0y4aronumics JTeMOHCTPHPYET: OO6yuatomuiics
JIEMOHCTPUPYET: JIEMOHCTPHPYET: - 3HAaHME W TNOHUMAaHHWE OCHOBHBIX | J€MOHCTPUPYET:
- CYIIECTBEHHBIE | - 3HaHUS | BOIPOCOB KOHTPOJIMPYEMOTO | - TIIyOOKHe, BCECTOPOHHHE H
mpoGenbl B 3HAHUWSX | TEOPETUYECKOTro 00beMa IPOrpaMMHOTO MaTepuaia; | apryMEHTHPOBAHHBIC 3HAHUS
y4eOHOTO MaTepuana; Marepuana; - TBEpJble 3HAHUS TEOPETUYECKOTO | MPOTrPaMMHOTO MaTepHala;
- JIOMYCKAIOTCsI | - HEMOJHbBIC OTBETHI HA | MaTepuana; - MOJHOE MTOHUMaHHE
[IPUHLIUIHABHEIE OCHOBHBIE BOIPOCHI, | -CHIOCOOHOCTh  yCTaHABIMBATH M | CYIIHOCTH W  B3aUMOCBSI3U
OMMOKK TPU OTBETE HA | OMIMOKK B OTBETE, | OOBSICHATh CBSI3b MPAKTUKH U | pacCMaTpUBAEMBbIX MPOLIECCOB
OCHOBHEIE BOIIPOCHI | HEAOCTATOYHOE TEOPHH, BBUBIATH NPOTHBOPEUMS, | M SBICHWH, TOYHOE 3HAHUE
ousera, OTCYTCTBYET | TIOHUMaHUE CYyIIHOCTH | MPOOJIEMbI U TCHICHIIUH PAa3BUTHS; | OCHOBHBIX TMOHSATHH B paMKax
3HAaHWE W TOHHMAaHHWE | M3JIaraeMbIX - TpaBWIbHBIE W KOHKpETHBIE, 0e3 | 00CyXIaeMbIX 3aJlaHuil;
OCHOBHBIX TMOHSATHH U | BOIPOCOB; rpyObIX  OMMOOK  OTBETHI  HA | - CIIOCOOHOCTH YCTaHABJIHMBATh
KaTeropuii; - HEyBepeHHbIE U | TIOCTaBJICHHBIE BOIIPOCEHI; U OOBSCHATH CBSI3b NPAKTHKU
- HETIOHMMaHHE | HETOYHbIE OTBETHl Ha | - YMEHHME pelaTh IPAKTUYECKUE | U TEOPHUH;
CYLIHOCTH JIOTIOJTHUTENIbHEIE 3aJaHus, KOTOpBIE crenyer | - JIOTHYECKH
JOTIOJTHUTENbHBIX BOIIPOCHI; BBINOJIHUTD; MocJe0BaTeNbHbIE,
BOIIPOCOB B paMKax | - HEJOCTaTOYHOE | - BIAJCHHE OCHOBHOH JIUTEPATypol, | colepkaTenbHbIe,
3amaHuii Ousera; BJIaJICHHE PEKOMEH/IOBaHHOW  TPOrpaMMOi | KOHKPETHBIE u
- OTCYTCTBHE YMEHHS | JMTEPaTypoOH, JUCLUTUINHBL; HCUEPIIBIBAIONINE OTBETHl Ha
BBITIOJTHSATD PEKOMEHIOBaHHOM - HaJIMIne COOCTBEHHOH | Bce 3ajiaHMs OmieTa, a TaKkkKe
MIPAKTUYECKUE 3aJlaHus, | MPOrpaMMOi 000CHOBaHHOU TIO3HULIUU MO | JIOTIOJIHUTENBHBIE  BOIPOCHI
IpeTy CMOTPEHHBIE JCIUIUIAHEI, 00CyKIaeMbIM BOIIPOCAM. 9K3aMeHaTopa;
IIPOrpaMMoit - ymenue 6e3 rpyObix | Bo3amoxHBI HE3HAYUTEJbHbIC | - yMEHHUE pemarb
JCIATUTAHEL, OLIMOOK peniaTh | OrOBOPKM M HETOYHOCTH B | MPAKTHYECKHE 3a/IaHNs;
- OTCYTCTBHE FOTOBHOCTH | MPaKTHYECKHE PAaCKpBITUH OTJENbHBIX ITOJIOKEHHH | - CBOOOJHOE HCIIOIB30BaHKE B
(cocobHOCTH) K | 3agaHus, KOTOpBIE | BONPOCOB OwmiieTa, NPUCYTCTBYET | OTBETaxX Ha BOIIPOCHI
JUCKYCCMM W  HU3Kas | CJCIYEeT BBIIOJHUTD. HEYBEPEHHOCTh B OTBETaX Ha | MaTepHaJOB
CTETNeHb KOHTaKTHOCTH. JIOTIOJTHUTEINILHBIE BOIPOCHL. PEKOMEH/IOBaHHOW OCHOBHOM
u JIOTIOJIHUTEITLHOM
JIATEPaTyPHL.
0 - 59 6anoB 60 - 69 6ays10B 70 - 89 6aj10B 90 - 100 6axa10B
Ouenka Ouenka Ouenka Ouenka
«He3a‘leT/Hey}IOBJleTBOp «3a4TeHo/ «3a4TeHo/ Xopomo» «324YTEHO/ OTIMIHO»
HUTECJIBHO» YAOBJIETBOPUTECJIBLHO»

OuneHoYHbIE CPEACTBA, 00ecneYynBalOIHe JUATHOCTHKY ¢()OPMHUPOBAHHOCTH KOMIIETEHIU, 3asBJICHHBIX B padoueii
NnporpaMme 1o AMCUMILIMHE (MOYJ10) 115l IPOBEJCHUS POMEKYTOYHON ATTeCTaluU

OLIEHUBAHME YPOBHS 3HAHUM: TeopeTnueckuii 6;I0k BOPOCOB. YPOBEHb 0CBOCHHS MPOTPAMMHOIO
MaTepHaJa, JIOTHKA U TPAMOTHOCTh M3J105KEHHs, YMEHHe CAMOCTOSITeJIbHO 000011aTh M M3JIaraTh MaTepHaJl

1. HemocTaTo4HBIH ypOBEHb

He
NporpaMMUpPOBaHHUS

3HAeT OCHOB BBICIHIEH MaTEMaTHKH,

bk,

9KOJIOTHH,

WH)KEHepHOH rpaduky,

nHPOPMATUKU H

2. [ToporoBbIif ypOBEHB

[TocpencTBeHHO 3HAET OCHOBHI BBHICIICH MaTeMaTHKH, (QU3UKH, SKOJIOTHH, WHXEHEPHOU rpaduku, HHOOPMATHKH H

[IPOrPaMMUPOBAHUS

3. IlpoiBUHYTHIH YPOBEHB

Xopomio 3HAaeT OCHOBBI BBICHICH MaTeMaTHKH, (DU3WKH, SKOJOTHH, WHXCHEPHOH Tpaduku, WHOOPMATHKH H

IPOrPaMMHUPOBAHUS

4. Beicokuil ypoBeHb

OTIAMYHO 3HAeT OCHOBHI BBICHICH MaTeMaTHKH, (DU3HKH, JKOJOTHMH, WHXKEHEpHOH rpaduku, nHpOpMAaTUKH H

IPOTrPaMMHUPOBAHUS

OLIEHUBAHME YPOBHSI YMEHMM: IIpakTHueckoe IpIMeHeHHE TeOPeTHIECKHX M0JI0KeHH il IPHMeHHTeIbHO
K NnpogeccHoHAJBHBIM 3a1a4aM, 000CHOBAHHME MPUHATHIX PeLeHn i

1. HenoctaTo4Hbli ypoBEHb

He yMECT peulatb CTaHAAPTHBIC HpO(I)CCCI/IOHaIILHBIG

O6III€I/IH)KCHCpHLIX 3HaHPIﬁ, MCTOJAO0B MAaTEMATUYCCKOI'0 aHAJIN3a U MOACJIUPOBAHUA

3aJa4yu C HOPUMCHCHHUEM CCTCCTBCHHOHAYYHbIX U

2. IloporoBslii ypoBEeHb
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Y 10BIETBOPHUTENIHLHO YMEET PEIIaTh CTaHAAPTHBIE MPO(ecCHOHANBHbIC 3a/1a41 C IPUMEHEHNEM €CTECTBEHHOHAY YHBIX
1 0OLIEMH)KCHEPHBIX 3HAHWH, METOJI0B MaTeMaTHYECKOT0 aHAJIN3a M MOJICIMPOBAHUS

3. IlpoBUHYTHIN YPOBEHb

Xopomo yMmeeT pemaTh CTaHIapTHBIE NpodeccHOHANbHBbIE 33/a4d C NPUMEHEHHEM EeCTECTBEHHOHAYYHBIX U
00IIeMHKEHEPHBIX 3HaHUI, METOJIOB MaTEMaTHYECKOTO aHAJIN3a U MOAEINPOBAHUS

4. Breicokuil ypoBeHb

OTiaM4YHO yMeeT pelarh CTaHAapTHHIE MPOQEeCcCHOHANbHBIE 33/a4d C NPUMEHEHHEM €CTECTBEHHOHAYYHBIX H
0O0IIeMHKEHEPHBIX 3HaHUI, METOJIOB MaTEMaTHYECKOTO aHAJIN3a M MOAEINPOBAHUS

OIEHNBAHMUE YPOBHS HABBIKOB: Biagenne HaBbIKaMH M YMEHUSIMH IIPH BBINOJTHEHNH 3aaHNU,
CaAMOCTOAITEJbHOCTh, YMEHHE 000011ATh U H3/1araTh MaTepHaJl.

1. HemoctaTo4HbIi ypoBEeHb

He BnageeT MmeronamMu TEOPETHUECKOTO M IKCIIEPUMEHTAIBHOTO HCCIIEAOBaHUS OOBEKTOB NPO(EeCCHOHATBHOM
JESITEJIBHOCTH

2. IloporoBslii ypoBEeHb

[TocpencTBeHHO BllaieeT METOJAMH TEOPETHYECKOTO U HKCIIEPUMEHTAIBLHOTO  UCCIENOBaHUS OOBEKTOB
podeCCHOHAIBLHOM NesITeIbHOCTH

3. IlpoiBUHYTHIH YPOBEHB

XOpoIIo BiajieeT METOJaMH TEOPETHYECKOTO M SKCIEPHUMEHTAIBLHOTO UCCIIeJOBAaHHSI 0O BEKTOB PO(dhecCHOHAIBHOM
JESITEJIBHOCTH

4. Boicokuii ypoBeHb

B coBepuieHcTBE BiajgeeT METOJAMH TEOPETHUECKOTO M 3KCIEPUMEHTAJbHOTO HCCIENOBaHHA OOBEKTOB
IpoeCCHOHAIBFHOH NESITeIbHOCTH

B ciydae, ecmm cymMMa pPEHTHHIOBBIX OajuIOB, MONYYSHHBIX INPH IMPOXOXKICHUH IMIPOMEXKYTOYHOH aTTeCcTalllu
coctaBisgeT oT 0 1o 9 GamnoB, To 3auer/ 3auer ¢ oueHkoil/ sx3ameH HE CIIAH, He3aBHCUMO OT MTOTOBOIO PEHTHHIa IO
JCIUTUINHE.

B ciyuae, ecnmu cymMMa pPEHTHHIOBBIX OajuIOB, MONYYEHHBIX INPU IIPOXOXKICHUM IIPOMEXYTOUHOH aTTecTaluu
HaxomuTcs B mpeaenax ot 10 no 30 6amnos, To 3ader/ 3adet ¢ oueHkoi/ 3x3amer CJIAH, u pe3ynbrar cjauu onpeaessiercs B
3aBUCHMOCTH OT UTOTOBOTO PEHTHHIa MO JUCLUIUIMHE B COOTBETCTBUU C YTBEPXKJICHHOH IIKaloi nepeBoja u3 100-0amnbHoi
IIKaJIbl OLCHUBAHUS B 5- OaJUIbHYIO.

Jst mpuBeieHnst peUTHHTOBOH OLIEHKH 10 AucuuIuiiHe 1o 100-6anibpHol mikane K aTTeCTalMOHHON 10 S-0auIbHOM
IIKane B cOOTBETCTBHHU C [lonokeHneM o 0aIbHO-PEHTHHIOBOM CHCTEME OLIEHKH YCIEBAeMOCTH CTYAEHTOB (helepasbHOro
rOCYIapCTBEHHOIO OIOKETHOTO 00pa30BaTENbHOIO YUpPEeXJEHHs BbICLIEro 0Opa3oBaHus «MOCKOBCKHN IOCYAapCTBEHHBIH
yHUBEpcUTeT TexHomorud u ymnpasnerns umenn K.I'. PasymoBckoro (IlepBeii ka3aumii YHHUBEPCHTET) HCIIONB3YETCS
CJIelyIoImas Kaja:

ATTECTAllMOHHASA OLIEHKA M0 JUCIHHUILINHE PeiiTHHroBas oleHKa M0 TUCHHUILJINHE

"OTJIMYHO" 90 - 100 6amioB
"XOPOIIO" 70 - 89 GamioB

"VIOBJIETBOPUTEJILHO" 60 - 69 6amnoB

"HEYOBJIETBOPUTEJILHO" MeHee 60 6amios
"3AYTEHO" 6oitee 60 Gamios
"HE 3AUTEHO" Menee 60 6amioB

6.3 OueHoYHBbIE CpPeACTBA TEKYyLIero KOHTPOJIA (NMpUMepPHbIe TeMbl [JOKJIAJA0B,

pedepatos, 3cce)

Pazgen 1. JInneiinas aaredpa. AHAJUTHYECKAsi TeOMeTPUS. JJIeMeHThl BEeKTOPHOMH ajJredpsbl.
Bomnpocs! 17151 yCTHOTO onpoca.

Tema 1.1

KakoBbI OCHOBHEIE CBOWCTBA ONpeAenuTeNeh?
Uto Ha3bIBAETCS MHHOPOM U alredpanyecKuM JOMOTHEHNEM ?
KakoBbI c11ocoObI BEIYUCIICHUS ONpeAeTHTEIeH?
Uro HazbiBaeTcs MaTpuueil? [Ipuseaure npumepsl.
Kaxue neiicTBust yctaHoBIeHBI Hajl MaTpuiiaMu? Kak oHU onpenenstoTest 1 KakOBbl UX OCHOBHBIE CBOMcTBA?
Kakast MaTpuIia Ha3pIBaeTCsl OOPATHOM [T JAHHOU MaTpHIbl A?
Jist nro0oii JTM MaTpHIIBI CyIIEeCTBYeT oOpaTHas?
Ecmu Her, TO KakoMy YCJIOBHUIO JOJDKHA YIOBJICTBOPATH MaHHAS MAaTpHUIlA, YTOOBI IS He€ CyIIeCTBOBaIa
obparnas matpuna? Kax Haiitu oOpatHyto MaTpuiry?
9. Yro Ha3bIBAETCS PAHTOM MATPHUILBI?
Tema 1.2

Nk~ wWNE
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2.
3.
4.

Kakoii Bun mmeror ¢opmyinsl Kpamepa n B KakoM ciydae OHM INPHUMEHSIOTCS IPU PELICHUH CHCTEM
JIMHEHHBIX ypaBHEHUN?

IIpu kakoM ycl10BHM cHCTeMa IMHEHHBIX YpaBHEHUM UMEET €AUHCTBEHHOE pelleHue?

OnummTe MaTpUYHBIN CIIOCOO PELICHUs] CUCTEM JIMHEHHBIX ypaBHEHHH.

B uém cocrout cymuocTs MeTona I'aycca ans uccieoBaHus U peLICHUs CUCTEMBI JIMHEHHBIX ypaBHEHUN?

Onumure CXEMY €ro NnpuMCHECHU.

5. KaxoBo yciioBre COBMECTHOCTH CHCTEM JIMHEWHBIX ypaBHeHHH (Teopema Kponekepa-Kamemmm)?

6. KaxoBo ycioBue onpenenéHHOCTH U HEONPEAeIEHHOCTH COBMECTHON CUCTEMBI?

7. Kak nHaiiTi oO1ee perreHne CHCTeMbI TNHSHHBIX YpaBHEHHH?

8. Kak naiiTi hyHIaMEeHTaIbHOE PEIICHNE CUCTEMBI IMHEHHBIX YpaBHEHH?

Tema 1.3

1. Jlaiire onpeneneHue JNMHEWHOTrO NPOCTPAHCTBA M TNPHUBEAMTE IIPUMEPHI JIMHEWHBIX HpocTpaHcTB. UTo
Ha3bIBACTCS] BEKTOPOM?

2. JlaiiTe onpeseneHue JIMHEHHOI 3aBUCHMOCTH U HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.

3. Urto HazpIBaeTCs pa3MEepPHOCTHIO JIMHEIHOTO ipocTpancTBa? IIpuBeauTe mpuMepsl.

4. UYro Ha3bIBacTCS CKAJISAPHBIM IPOM3BEJCHUEM BeKTOpoB? KakoBBI €ro CBOWCTBAa M BBIpAKEHHE uepe3

KOOPJMHATHI BEKTOPOB-COMHOXHTENICH?

5.

UYro Ha3bIBACTCSI BEKTOPHBIM IIPOM3BEACHHEM BEKTOpoB? KakoBBI €ro CBOMCTBAa M BBIPaKCHHE Yepe3

KOOPJUHATHI BEKTOPOH-COMHOKUTENEH?

6.

Kakossr YCJIOBHA KOJJIMHCAPHOCTH U NEPICHAUKYIISIPHOCTU ABYX BEKTOPOB M KaK OHU BBIPAKAIOTCA YCPC3

KOOPANHATHI BeKTOpOB?

7.

Yrto Ha3pIBaeTCS CMEIIAHHBIM MNpOU3BEACHUCM BeKTOpOB? KakoBbl ero cmoiicTBa u BBIpa’KCHUC YCpEe3

KOOPAMHATHI BEKTOPOB-COMHOXKUTENIEH?

8.

KakoBs!I yc0BHS KOMIITAHAPHOCTH TPEX BEKTOPOB U KaK OHU BBIPAXKAIOTCSA Yepe3 KOOPAUHATH BEKTOPOB?

Tema 1.4

©CoNoOR~WNE

Kakue Buzbl ypaBHEeHHS IPSAMOM Ha MIOCKOCTH BaM M3BECTHBI?

Kak HaifTu yroa Mexay NpsIMbIMH Ha MJIOCKOCTH?

Kak npoBepuTh ycI0BUsI NapauleIbHOCTH U EPIIEHANKYIIPHOCTH MPSIMBIX HA IIOCKOCTH?
Kakoii Buzx nMeeT KaHOHHYECKOE YpaBHEHHUE dunmca’?

Kakoii Buzx nMeeT kaHOHHIECKOE YpaBHEHNE TUITepOOITbI?

Kakoii Buz IMeeT KaHOHMIECKOe YpaBHEHHUE Mapabobl?

Kakne Buapl ypaBHeHHS TPSIMOI B IPOCTPAHCTBE BaM W3BECTHBI?

Kak HaifTH yroi MexIy NpsSMbIMH B IIPOCTPaHCTBE?

Kak mpoBepuTh yCIoBHs MapajuieIbHOCTH U EPIEHIUKYIIPHOCTH MPSIMBIX B IPOCTPaHCTBE?

10 Kaxue BuabI ypaBHEHUsI IIIOCKOCTEH BaM U3BECTHBI?

11. Kak HaiiTH yroa Mexay MIOCKOCTAMHU?

12. Kak npoBepuTh YCIIOBHS NMapajyieIbHOCTH U MEPIIEHIUKYIIPHOCTH IIOCKOCTEH?

13. Kax HaiiTu yrona Mex.y NpsIMOii U MJIOCKOCTHIO?

14. Kaxue B3alMHBIE PacIOI0KEHHS MPSIMOM U IIIOCKOCTH BaM M3BECTHBI, KaK UX YCTAaHOBHUTH?

15. Kakue HoBepXHOCTH BTOPOTO MOPSAIKA BaM W3BECTHBI, IPUBEANTE UX KAHOHUUECKHE YPABHEHNUS?

KonTpoJsbnas pa6ora no pazaeay 1

1. Jlana cucrema JIMHEHHBIX ypaBHeHHH. TpeOyeTcs mokasaTh, 4TO CHCTEMa COBMECTHA M HAWTH ee pelICHHEe TpeMs
cnocobamu: a) o ¢opmynam Kpamepa, BBIIONHUTE POBEPKY pemieHus; 0) MetogoM ['aycca; B) MeToioM oOpaTHOM

MaTpHIIbI.
2x,+3x, —x; =5 X —x,+4x,=-3
1a3x, +2x, - 2x, =1 2.9, 43x, + Tx, =2
4x,+3x,+x, =13 7x,—3x,+6x; =5
2x, +x,—-8x;,=0 2x,+3x, = 5x, =1
34X +x,—2x; =-1 40 x +4x,-x,=9
7x,—5x;, =16 X =3x,=-5
x—2x,-3x=9 3x, = 5x, +x; =2
5. 32x, —3x, —4x, =15 6. 2 4x, —3x, +3x, =0
3x, +x,—x, =18 —X =X, —2x; =1
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X, +2x, —4x, =1 —3x, —2x, —10x, =-16
7 X, +x, +5x, =18 8. 2x, +7x, =2
X, —3x,-2x,=0 X, +x, +X, =3
7x, +5x, —=20x; =2 x, —8x; =-7
9. ¢ 2x, +2x, —3x, =17 10. 48x, +3x, —6x, =2
X, +x,—x; =11 3x, —=5x, +3x, =6

2.MeTOL[OM HMCKJIIOUCHUS HEU3BECTHBIX HAUTH o6mee 1 Oa3HCHBIE peUICHUs CUCTEM ypaBHEHHﬁZ

5x, —8x, —4x;, =-10 S5x, —x, +4x; =25
1 7x,—x, +11x;, =0 x, +4x, +3x;, =16
{ 4x, — x3 =4 {12x1 —8x, — =0
3 Tx, — 8)62 x; =-25 4 - 2x2 = 2
2x, +15x, +2x; =6 4x1+2x2—3x3—0
5. 6x, —8x, —20x; =—1 6. S5x, +2x, —4x; =2
2x, —4x, —x; =30 3x, +2x, —x; =16
7 x, +x; =10 8. 2x, —3x, —x; =10
S5x, +3x, — -20 Sx; +7x, +12x, = -1
9. x1+7x2+5x3— -14 10 2%, —x, —x; =2
3. JlaHbl BepMHBI Tpeyronbuuka A(x,,y,), B(x,,y,), C(x;,y;). Haitn:

a) ypaBHEHHS BCEX TPEX €ro CTOPOH;
0) cucTteMy HEpaBEHCTB, OIPEACISAIONINX MHOXECTBO TOYEK, MPUHAUICKAIIUX TPEyToJIbHUKY, BKIIOYAs €ro
CTOPOHBI;

B) BHYTPEHHHH yToi A TpEyTOoJbHUKA B Ipajycax U MUHYTax;
F) JJIMHY BBICOTHI, HpOBCZ[CHHOﬁ N3 BEPUINHBI A X
1) TUTOIA/Ib TPEYTOIBHUKA.

A(614), B(1;2), C(9:8).
A(4;10), B(-1;-2),, C(7;4).
A(6:11), B(1;=1), C(9;5).
A(4:13), B(-L1), C(7:7).
A(6;10), B(1;—2), C(9;4).
A(414), B(-1;2), C(7:8).
A(6:13), B(Ll), C(9;7).

A(7:11), B(2;—1), C(10;5).
A(3;13), B(=2;1), C(657).
A(4:11), B(-1;-1), C(7:5).

©e NSO A ODNPRE

H
e

Tect o pazneny 1

1. VYron Mexay BEKTOpamu a= (1,0, )m b = (0, 1, 1) paBen
a) 30°%; 6) 60°; B) 90°; r) 0°.
2. [Inomans napamanenorpaMMa, IOCTPOEHHOTIO Ha BEKTOpax a-= (7,6,-6)u

b= (6, 2,9), paBHa
a) 11; 0) 121; B) 80; r) 242.
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3. OObeM mapaiiesnenuesa, IOCTPOSHHOTO Ha BEKTOpax a-= 4,3,0), b = (2,1, 2), n= (3,2,5), paBen

a) 72; 0) 8; B) 24; r) 2.
4, CkassipHOE TIPOHU3BEICHIE BEKTOPOB a-= 2,1,0)m b = (1,- 1, 2) paBHo

a) 3; 6)-1; B) 5; r) 1.
5. Paznoxxenne Bekropa a-= (9,4)mo 6asucy P =(2,-3)u ( =(1, 2) umeer Bux

2)2p +5(; 52p -50; BSP +2q; D p-2(q.

6. 3HaucHUE BRIpAKCHUS ( a+b ) (2 a-b ), ecu | @ | =4, |6 | =3, aib , paBHO
a) 35; 6)9; B) 23; ra.

2 4 1 0

7. Cymma matpun A = ub= paBHa
-3 7 9 -5
0 4 3 4) 2 2 3 4
a) ; 6) 12 12)’ B) ; r)
-21 17 75 -15 6 2
2 4
8. Onpeaenurenb MaTPUIBI A= 3 paBeH
a) 2; 0) - 26; B) 26; r)7.
9. HeomuopoHas cucTeMa IMHEHHBIX YpaBHEHUH UMEET €IMHCTBEHHOE PEICHHUE, €CITH

a) OTIPEZEINTENh CUCTEMBI PaBEH HYJIIO;
0) onpenenuTENb CUCTEMBI HE PaBEH HYIIIO;
B) YHCIIO yPaBHEHUH PaBHO YHCIY HEM3BECTHBIX CHCTEMBI;
T') YUCJIO YPaBHEHUH OOJIbIIIE YNCIIa HEU3BECTHBIX CHCTEMBI.
10. Cuctema TUHEHHBIX YpaBHEHUI HA3bIBAETCS] COBMECTHOM, eciu
a) paHT MaTPHUIIBI CHCTEMBI PaBEH PaHTy PaCIIMPEHHON MaTpPHUIIBI;
0) He CyIIECTBYET PEIIEHUI CUCTEMBI;
B) UHCJIO ypPAaBHEHHUH PaBHO YHCITY HEU3BECTHBIX CHCTEMBI;
T') 9YUCIIO YpaBHEHHUH OOJIbIIle YicIa HEU3BECTHBIX CHCTEMBI.
Kirou
1 2 3 4 5 6 7 8 9 1

0| © r| r al B r B B| a

Pasgen 2. MareMaTH4YeCKHil aHAJIU3
Bonpocs! 14151 yCTHOTO onpoca

Tema 2.1

Uro Ha3bIBaeTCs PyHKIUCH?
Yro Ha3bIBaeTCs 00JIaCTBIO ONpeesieHNs] PyHKIHUU?
[lepeuncnure OCHOBHBIE AIIEMEHTAPHBIE (DYHKIIUH.
Uto Ha3bIBAaETCS MPEETIOM YUCIOBOH MOCIeI0BATEIFHOCTH?
Urto Ha3bpIBaeTCA MpenesioM NMEPEeMEeHHOH, peaenoM GyHKun?
Uro Ha3bpiBaeTCsa OECKOHEUHO MaJioi QyHKIIUEH?
INosicanTe rpadudeckn NepBBINA 3aMedaTeNbHBIN npenen?
Ilepeuncnure OCHOBHBIE TPHEMBI PACKPBITHS HEOIPEICIICHHOCTEH BO3HHKAIOMINX IPH BBIYHCICHUU
npenesioB QYHKIHH.
9. Kakas QyHKIMSs Ha3bIBaeTCS HENPEPHIBHON B TOUKe?
10. Kakas Touka Ha3bIBaeTcsl Toukoi paspeisa | poxa, Il poxna (B uém ommune)?

N~ WNE

Tema 2.2

1.  Jath ompeneneHue MpoOru3BOTHOM.
2. TeomerpuyeckHii CMBICI IPOU3BOIHO.
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3. MexaHn4ecKkuii CMBICI ITPOU3BOAHOM.

4.  Yro sBisieTcs HanOOJIBIINM U HAUMEHBIIMM 3HaueHneM (YHKIMH Ha OTpe3ke?

5. B uyewm 3amouaercs npasuito Jlonuransa? [Ipuseante npuMepsl.

6. KakoBbl npu3HaKu BO3pacTaHust U yObIBaHUS (QYHKIHH?

7. Kak HaiiTn MakcUMyM ¥ MUHUMYM QyHKIUH?

8.  Kak HaxoauTcs MHTETpa BHITYKIOCTH M BOTHYTOCTH M TOUKH Iepernda KpuBoM, 3aJJaHHON ypaBHEHHEM Y
= f(x).
9. Cdopmymupyiite onpeneneHust QyHKIMHA ABYX U TPEX MEPEMECHHBIX.
10.Kak MO>XXHO TeOMETPHUECKH H300pa3uTh (PYHKIHIO JBYX ITEPEMEHHBIX ?
11. CoopmynupyiiTe onpeaeneHNs YaCTHHIX POU3BOIHBIX.

12. Kak ompenernseTcst SKCTpeMyM (QYHKIHHU IBYX IEPEMECHHBIX ?

Tema 2.3

1. Yro Ha3bIBACTCS HEOIPEICIICHHBIM IIEPBOOOPA3HOIT?

2.Yt0 Ha3bIBaeTCSl HEONIPEAEICHHBIM HHTErpaioM?

4. KakoBbI OCHOBHBIE METOIbI MHTEIPUPOBAHUS QYHKIIMI?

5. MeToJ HEMOCPEICTBEHHOTO UHTETPUPOBAHUSL.

6. MeTo MHTErpUPOBAHHUS TI0 YACTSIM.

7. MeTox 3aMeHBI IEPEMECHHOM.

8. lnTerpupoBanne panuoHaIbHBIX IPOOCH.

9. HTerpupoBaHre HppanuoOHAIBHBIX (YyHKIHH.

10. HHTerpmpoBaHHE TPaHCIECHACHTHHIX (yHKIHH.

11. OnpenenéHnelii WHTETpan Kak Hpenesl HWHTErPalbHOW CyMMBI. TeopeMa CyIIECTBOBAHHS, OCHOBHBIC
CBONCTBa

12. Teopema 00 oreHKe ONMpPeCIEHHOTO HHTETPajia, TEOPEMa O CPEIHEM.

13. IIpousBosHast MHTErpaja no BepxHeMy nepeMeHHomy npeneny. Popmyna Hetorona-JleiioHuma

14. BrluncieHue onpeneaéHHOro HHTerpaia 3aMeHO epeMeHHOT0; MHTETPUPOBAHUE TIO YACTSIM.

15. BpluncieHue WIomaay IIOCKuX (GUryp; AJUHBL IyTH, 00bEMa Tela BpalleHHs.

16. BrruncacHHE KOOPIUHAT IICHTPA TSHKECTH IUIOCKOU (DUTYPHI.

17. Onpenenenne HeCOOCTBEHHOTO HHTETpalla IEPBOTO Poja.

18. Omnpenenenne HeCOOCTBEHHOT'O HHTETPasia BTOPOTO POIA.

19. TlpunosxeHNS HECOOCTBEHHBIX HHTETPAJIOB.

20. JIBOifHOI MHTETpAJ U €ro CBOHCTBA.

21. 3ameHa mepeMEHHBIX B ABOHHOM HHTETpAJe.

22. BoluucneHue Iuomagy Miockux Gpuryp u oObeMOB Tell, IUIOMaal KPUBOJIMHEHHOW MOBEPXHOCTH MPH
MOMOIIIM IBOMHOTO MHTerpaya. [IpuMeHeHne NBOMHBIX HHTETPAIOB K PEHICHUIO (PU3MUECKUX 3aj]ad: BEIYUCIECHHE Macc,
CTaTU4YEeCKUX MOMEHTOB, KOOPJIUHAT IIEHTPOB MacC, MOMEHTOB MHEPLIUH.

23. TpoiiHOl MHTETpaJ U €ro CBONCTBA.

24. 3ameHa TEepeMEHHBIX B TPOMHOM MHTerpaje. BrlunciieHne TPOWHOro MHTErpaia B LUIMHAPHYECKUX H
chepruvecKkux KOOpAnHATAaX.

25. TlpumeHeHMe TPOHHOTO MHTETpaja K peIIeHNI0 PU3NIECKUX 3a/1a4. [IoHATHE KpaTHOTO MHTETpaa.

26. 3amaua o Macce MaTepuallbHOU KpuBoi. KpuBomuHelHsIit nHTErpan | poaa, ero cBoiicTBa U BEIYHCIICHHUE.
3aga4a o paboTe MepeMEHHON CHIIBI Ha KPHUBOJIMHEHHOM ITyTH.

27. Kpusonunreitnsrii uaterpan Il poma, ero cBOHCTBa U BEIYHCIICHHUE.

28. ®opmysa ['prHA U OJHOCBA3HBIX M MHOTOCBSI3HBIX 00JIacTell. Brrancnenne miomany miockux Guryp c
MIOMOIIIBIO0 KPUBOJIMHEHHOTO HHTETrpaa.

29. 3amaua o Macce MarepuaiibHOil moBepxHocTh. [loBepxHocTHBIM uHTerpan I poja, ero cpoiicTBa u
BBIYHCIICHHE.

30. TloepxHoctHblii uHTErpain Il pona u ero ¢usndyeckux cMpici. CBOHCTBA IOBEPXHOCTHOIO MHTErpaya u
BBIYUCIICHHE €T0 CBEJICHUEM K JIBOMHBIM HHTETPaIaM.

Konrponbhas padora 1o pazneiny 2

1. Haiitu npousBoaHbIe f{—y CIIEIYIOMINX (PYHKIUI:
x
1. X 06) y =xfncosx; B) y =1+sin 2(xy).
a) y=——
_ 6) y=x"sinx: B) y = xtny.
a) y = 1
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10.

a) y=3\/x\/1+x2 ;

1
a) V=
“(Z—ch)3
20
a) y= 5
x’x+1
1+x
a) Y =.——
1—-x
)y =—
a = ;
1—x?

6) y=Xxsinx”;
6 v = 2cos’ x
) 1—sn 2x
sin* x
0) V= 2
cos” x
6) v = 40nx
1—/nx

6) y=xsin’x:

0) y =tg§—ctg£;

2

tg2x
6) y=_—o°* .
Y= 1+ sin 2x

6 y=1g"(1-x);

2.ITomp3ysich mpaBuitoM JlomuTansa HalTH Tpeaesl GyHKIAHN:

. 2x+1
2 flm x+1

e

o) Vim -

2

.X

6)€lm2—x
. tgx
o) im =

X—>0

1—cos8x

o M
)él_)’:)nl—cos4x

o 3xP—4x+1
o Lim *_3x+2

ol X

L 2x+x°

X—>0

24

B xp+x’ =yt =1

) —2x>+3=0.
y

3 3
B) x2+y2 =4.

B) y = Xxsin y;
B) y=xarctgl.
2
B Xy —x" +3y=0.
B) ) = arcsin Jx-e¥

B) xy—35i“y =0,



0. 1—cosax 2x* +5x-3

. 5 )i
Y lelz/l 1—cosbx ) lill};l x> =9
10. 2x :
e . smnSx
) (im— 5 Lim—
x—0 x—0 X

3.HccaenoBark GyHKIMIO ¥ TOCTPOUTH ee rpaduk

2x x 2
lLy= : y 3. y=x"-2nx.
Y x2+1 2. V=", J
X
2 2 —-X
4 _x -1 5.y=€n(x —4); 6. y=xe .
' x40
7. y:gn—x; 8 y=xe™; 0. y=2x"-x".
X
0, y= x2+1
' X -1
4.Haiitu HeonpeaeeHHbIE HHTETPaJIbl
L a) J.ec“s" sin Sxdx ; 6) J-xarcctgxdx; B) J‘ dx
x> +2x
2. Inxdx xdx dx
a) ; 0) ; B)
I X J‘cosz X J.x2 —4x
3. J' xdx _ 0) Ix3€nxdx; 8) J‘ (x —Ddx .
2) [ _ {2’ x*—=3x+1
4, J' ectg2x d 6) j%/;gnxdx, B) J‘ dx .
a : X 2 _
) sn’ox xP—x+6
5 ) J- dx 6) Ixsin 3xdx; 8) J‘ dx .
a ; 2 _
/1 8 x —6x+5
6. 4x° +cosxd _ 0) Ixarctgxdx; 5) J‘ZX;de
a) |~ . _ax; x“+4x+3
X +Smnx

7. -~ = d.
a) Jll_i_Tgnxdx; 0) jxe 2dx; B) jﬁ

8. I dx 6) IxcosSxdx; B) J'L
2 xil+£n2xi' 22

9_ a) IeCOSZXSin 2xdx, 6) J‘x3£nxdx1 B) I#
X" —4x+3
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10. 3x*+e" 6) jxcos 2xdx; dx
a I T dx B) \/72 :
x +e 3-2x—x
5. Bocmnons3oBaBucs COOTBeTCTBy}OH.[I/IM HpI/IHO)KeHI/ICM HpeHeHBHOFO I/IHTCFpaHa K 3agadyam

FEOMETPHUH, HAaNTH CIEAYIOLIEE:

a) 1wromans GUIrypsl, OTPAHMUCHHYIO THHASMHU:

1.y=x*, y=Tx-12;

3.

.y=x2, y=—x°;

W | —

5. y=tlnx,y=1 y=4

7. y=/fnxx,x=¢et, x=eg

9. y=2%,x=0, x=2

6) O6BreM Tena, 00pa30BaHHOTO BPALICHUEM BOKPYT OCH OX (GUryphl, OrpaHUYECHHON JTHHUAMU.

1. y=x’,y =x

9. y=x’+1, y-0, x=1,x=3

2. y?=2x+1, x-y-1=0;

4, y2=9x, y=x+2;

10. y=9-x?% y=0.

2. xy=4,x=1,x=4, y=0;

4. y=2x-x", y=x;

6. y=cosx, x=0, ng;

g.y=e,y=0,y=1;

0. y=x" y=x.

Tect mo paznmeny 2.

3% —dx+7
1. 3HaueHue npezena lim 2 paBHO
=0 Tx* +12x
a) + o0; 0)7; 3
B) —;
7
. x* -3
2. 3HaueHue npezena lim —— paBHO
x—2 x2 — 4
a) 1; 6) 0 ; 3
B) —;
4
1
3. Ipenen Gpynkuuu ) = e” npu X —> 100 pasen
a) + o0; 0) €; B) —00;
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4 Jlana pynkuus ) = .Touxka X =5 sBusiercs

x-5
@) TOYKO# SKCTpeMyMa; 0) TOYKOH yCTpaHUMOTO pa3phIBa;
B) TOUKOH HENPEPHIBHOCTY; r) Touko# paspsiBa Il pona.
5. beckoHeuHo Manast GyHKIHA Y = sin 3x opu X —> O >xeusanentHa ¢byHKIUH
a) X, 6) 1gx ; B) 3X; 6. r) 0.

6.3HaueHne MPOU3BOAHON QYHKIMHU Y = In( X2 + 5) B TOuKe X = | paBHO
a) 1; 0) 1/3; B) 3; r) - 1/3.

7. Oynxuus Y = 2X — X2 JOCTUraeT MakcumMyma rpu X , paBHOM
a)0; 0) 2; B) - 1; r) L.

X
8.3HaueHne UHTErpaa ICOSE dX pasuo

1. 1 1. x . X
a) ——SIn X+ ¢; 6) —COSX + C; B) —SIN—+C; r) 2SIN—+C.
2 2 2 2

Pa3gen 3. Psaabl. O0bikHOBeHHBbIE TH(PepeHIuaabHble YypaBHEHUS
Bompocs! s ycTHOTO Ompoca

Tema 3.1

1. Tlomstue muddepeHIMaIbHOTO ypaBHEHN (0OBIKHOBEHHOTO). [lopsinok ypaBHeHus. OOmiee W 4acTHOE
pemIeHus.

2. JuddepenmumansHoe ypaBHeHHe |-ro mopsaka. 3amada Komm. Teopema cymiecTBoBaHHSA U
€/IMHCTBEHHOCTH PEIICHHS

3.  JIuddepenimansHoe ypaBHeHHE 1-T0 MOPsAKA C Pa3ACIAIONIMMUCS TEPEMEHHBIMU.

4.  OpnopoaHoe nuddepennnansHoe ypaBHeHHe 1-ro nmopaaka. [Ipumep.

5. Jluneiinsle nuddepeHnuanbHble ypaBHeHHs 1-ro nopsiaka.

6. duddepenunansHpie ypaBHeHHs 2-TO MOpsJKa, HE COJAEpXKallMe B SBHOM BHJE HE3aBUCUMYIO
nepeMeHHy0 X (TIOHIKEHHE MOPsIIKa).

7. JuddepeHunansHple ypaBHEHHs 2-TO MOpPSAIKa, HE COJIEpKAIIME B SIBHOM BHIE MCKOMOW (QyHKIHH Y
(TIOHIDKEHYE TIOPSI/IKA).

8.  Onnoponnoe nuHeitHOE MuddepeHnnansHOe ypaBHEHNE 2-T0 TOPSAIKA C TOCTOSHHBIMU KO3 GUIINEHTaMH.
Oomee penicHue.

9. Heonnoponusle smHelHble uddepeHnnaNbHbBle ypaBHEHHS 2-TO TOpsAAKAa C  MTOCTOSHHBIMHU
ko3¢ ¢punnentamu. Obduiee 1 yacTHOE pemeHus. 3agada Komm.

10. Jluneiinble quddepeHManbHble ypaBHEHHS 2-TO MOPSIKa C MOCTOSHHBIMU KOA(QQUIMEHTaMHU U MIPaBOi
yacteto Buza f(x) = e®(M Cosx + N Sinx).

11. Jluneiinsie muddepeHnnanpHpIe YPaBHEHUS 2-TO MOPAAKA ¢ TIOCTOSHHBIME KOA(QQHUIUEHTAMU U IIPaBOit

gacteio Buma T (X) = Pn(X)edX

Tema 3.2

OnpezneneHye YUCIOBOTO PSIBL.

Heo6xoaumblii 1 1ocTaToOYHbIe NPU3HAKK CXOIMMOCTH.
OmnpeneneHre 3HaKOIEPEMEHHOTO U 3HAKOUEPEAYIOIIETOCS PSIIOB.
AOCOIOTHAS U YCIIOBHAS CXOJIUMOCTb.

OmnpezeneHne CTENEHHOTO Psa.

Teopema Abemnsa. IHTepBan CXOOMMOCTH, PaARyC CXOANMOCTH.
[IprMeHeHNe CTeTIeHHBIX PSIIOB.

TpUroHOMETpUYECKUH Pl U €70 OCHOBHBIE CBOMCTBA.

Kak onpenensiercs cxonqumocTs psiaa Oypoe?

Psin @ypbe Juist 4eTHBIX W HEYETHBIX (PyHKIMI.
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12. Pan

dypbe ¢ nepuogom 2.

13. [punoxenns psna Pypoe.

1. Haiitn obuwee pemenne mupdepennnansuoro ypasuenus a(x)y’ + m(x)y =

Konrponbnas pabora o pazaeny 3

YIOBJIETBOPSIIOLIEE HAYAJIbHBIM YCIOBUSIM ) = ) IpU .X=Xo

1. y'cosx—ysinx=1, )} =1, X, =

T

2. y,_X:x_-l-l, yO=2,x0:1,
X X
2

> y'_x_L=(x+1)3- yo=1 x =1

L 2 et

4, Y +===— y,=2,x,=1
X X

5. y’—z—y:l, yO:3,X0:1
X X

6. yV+y=e" y,=2 x,=0.

7. y'+3y=14e", y,=1 x,=0.

8. xy'+y=x+1, ) :3,x0:1.

9. xy'+2y

10. xy' -2y

=x* y,=2,x,=1,

=x+1, y() :2,x0:1.

o0

o X
2. HaiitTi 06nacTh CXOJJMMOCTH CTENICHHOT'O psijia Z a,x

n=0

. i xn , i(_l)nxnﬂ . N i xn+1

3" (n+1) e RS B n02n+1

=y 2 nx" = 2" X"
4, z P 5. Z—n P 6. 3 ;

n:0n'2 n:02 -3 n=0 1 +1
. i ¥ o i(n+1)x" _ 9 io,l"xz" _

n=0 (n+1)3"+1 , n=0 5" , n=0 n

o0 xn

10. ) —;

= (n+1)6

Tect o paznery 3
0
n-(n+2
1. CenpMoii uieH psaa z # paBeH
-1 n®-1
a7, 6 21 B) 1
16
(e 0]
2. HeoOX0IUMBIM YCIIOBHEM CXOAUMOCTH YHCIOBOIO Psia Z an SIBIISIETCS
n=1
B) lim an = 0;

o0
a) zan =
n=1

3. 3HaKouepeyIOUMHCS P z

a) CXOJIUTCS;

N—o0

6) ianz
|
2 (=1)"

0) cxomuTCst aOCOIIOTHO;

28

r) 49.

n lim a,

N—o0

f(x) u ero wactHoe pemenue,

=1



B) CXO/IUTCSl PABHOMEPHO; I') CXOIMTCS YCIOBHO.
4. InddepeHnaibHbIM ypaBHEHHEM 1-T0 MOpsiiKa SIBISIETCS ypaBHEHHE

a) Y

4

+2y" -3y’ +1=2x; 6) y'=i;
X+9

B)Yy=2x-3; ry=

5. AuddepeHnraasHbpIM ypaBHEHHEM 2-TO TOPSIIKA SBISICTCS

X
a) y2 =—; 6) y"+2y" -3y +1=2x;
X+9
B)Y=2x%-7, r)x:m.
x—1

6. InddepennmansHoe ypaBHEHHE y” — y' +y= (X + 1) -e” spnsercs

a) ypaBHEHHUEM C pa3AesIOIUMUCS IePEeMEHHBIMU;

6) MMHEHHBIM ypaBHEHHEM |-TO MOpPSIKa;

B) IMHEWHBIM OJHOPOAHBIM ypPaBHEHHEM 2-TO MOPAJIKA,;
T') TMHEHHBIM HEOJHOPOAHBIM YPaBHEHHEM 2-TO MOPSIKA C TIOCTOSIHHBIMH KO3 HIMEHTaMU.
Kitrou

1 2 3 4 5 6

b i i b r i

Pasnea 4. Teopust BeposiTHOCTEH M MaTeMaTH4YeCKasl CTATUCTHKA
Bompocs! s ycTHOTO Ompoca

Tema 4.1
1. Krnaccudeckoe u cTaTUCTHYECKOE OIIPEeNICHIE BEPOSTHOCTH.
2. OcCHOBHBIE ONpEJEJICHUs TEOPUH BEPOATHOCTEM MW WX BUIbL. He3aBuUCHUMBIE U 3aBHCHUMEIE,

HECOBMECTHBIE M COBMeCTHBIE coObIThs. [ToHas rpynna coobiTrii. HemocpencTBeHHBIN MOACUET BEPOSITHOCTH.

3. CymmMa coObiTuii. Teopema cioxeHus! BEpOSTHOCTEHN 711 HECOBMECTHBIX M COBMECTHBIX COOBITHH.
4. YcnoBust BepoATHOCTH. TeopeMbl yMHOKEHHS I 3aBUCHMBIX U HE3aBUCUMBIX COOBITHI.

5. ®dopmyia nosHOH BepoaTHOCTH. [lepeonienka rumnotes, popmyisl beiteca.

6. IlocnenoBarenbHOCTh HE3aBUCUMBIX UcbITaHUI. PopMyna bepryiuy.

7. JlokanbHas u HHTErpanbHas TeopeMsl Jlannaca.

8. ®opmyna [Tyaccona kak acumnrornaeckoe npuommwkenne Gopmyist beprymmm. Penkue coObIThs.
9. Kaxas ciyuaiinas BenuunHa Ha3bIBAETCSI JUCKPETHOM?

10. Uro sBisieTcs 3aKOHOM pacIlpeeieHus TUCKPETHON CIly4aiiHON BeJIMYUHbI?

11. Uro Ha3pIBaeTCS MaTEMAaTUYECKUM OXKHJIAHHEM U JUCTIepcHen?

12. KakoBsl cBOMiCTBa MaTeMaTHYECKOTO OXKHUIAHHS U JUCTIEpCUH?

13. ITo xako# GopMyIie BeIUUCISETCS JUcepcHs?

14. Uto Ha3bIBAETCS CPEIHUM KBAIPATHIECKUM OTKIOHEHHEM?

15. DyHKIMS pacIpEENICHUs], €€ CBOUCTBA.

16. IInotHOCTE pacnpeneneHus, ee CBOICTBA.

17. MaremaTHuecKOEe OKUAAHNUE U JUCIIEPCUS] HEIIPEPBIBHOM CIIy4ailHON BEJIMYUHBL.

18. Kak cBsi3aHpl MHTETpanbHas (QyHKIUS pacnpenesieHHus M IUIOTHOCTH PAcIpesieNieHHs] BEpOsSTHOCTEH

(maddepennmanbHas GyHKIHS paclpeaeeHIst BEPOSATHOCTEH)?

Tema 4.2

1. JaTb omnpeneneHne CUCTEMBI CITyYalHbIX BETUUHH.

2. IlepeuncauTh 3aKOHBI paclpeieeH s CTy4yalHbIX BEJIUYUH.

3. JlaTh omnpeneneHne YUCIOBBIX XapaKTEPUCTUK CUCTEMBI JIBYX CIIyYalHBIX BEJIHUMH.

4, Ilepeuncnuth GHOPMYNBI JUII HAXOXKICHHUS YHCIOBBIX XapaKTEPUCTHK CHUCTEMBI JIBYX CIydalHBIX

BEJTMYHH.
5 [Tonstue o BeIOOpKe. I'eHepanbHas u BEIOOPOYHASI COBOKYITHOCTD.
6 [ToBTOpHAs U GecrTOBTOpHAS BRIOOPKH. Pernpe3eHTaTnBHOCTE BRIOOPKH.
7. BapuannoHHBIH psIT ¥ CTATHCTHYECKOE pacpeiesieHne BRIOOPKH.
8 Cratuctuueckoe pacipezieieHie BHIOOpKH.
9 ITonsATHE YACTOT U OTHOCUTEIBHBIX YaCTOT.

10. Ionuron u ructorpamma.
11. Omnupudeckas QyHKIusS pacnpeneneHus, e€ cBoiicTBa.
12. I'enepanbHast 1 BEIOOpOUHAst CPEHSIL.
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13. I'enepanbHast 1 BBIOOPOYHASI AUCTICPCHSL.

14, CratucTuyecKkye OLIEHKH apaMeTpoB paclpeiesieHus: HeCMeEHHbIE, 3P PEKTUBHBIE, COCTOSITEIIBHBIE.
[TorpemHoCTh OLEHKY.

15. JloBepurenbHasi BEpOSTHOCTh M JIOBEPUTENbHBIH HHTepBal. OmnperneneHue HeoOX0aUMOro o0bEMa
BBIOOPKH.

16. JloBepuTenbHbIi HHTEPBA AJIS OLIEHKH MaTeMaTHUECKOTO OXKUIaHMSI.

17. JloBepHTeNbHBIA HHTEPBAI IS OLICHKH JUIS OLIEHKH CPEIHETO KBaJpaTHUeCKOro OTKIOHEHHS.

18. OreHKa BEpOATHOCTH MO0 OTHOCHTEIIBHON 9acTOTE.

19. CratucTrnueckas runotesa. Hymeas 1 KOHKypupyoIasi, IpocTast ¥ CII0KHask TUITOTE3bI.

20. OmmOKy MepBOTro M BTOPOTO POAA.

21, CraTucTHYecKuil KpUTepHril MPOBEPKH HYJICBOU TUIIOTE3HI.

22. Kpurnueckas o6nacts. O61aCTh MPUHSITHS THUITOTE3BI.

23.

Konrponbnas pabora o pazneny 4
3agaua 1.

1.1. B maptun u3 100 neraneit cogepkutcs nsTh OpakoBaHHBIX. HaliTH BEpOSTHOCTB TOTO, YTO CPEH BHIOPAHHBIX
Hayzady 50 neraneit XoTst Obl 0iHa OpaKoBaHHasI.

1.2. UrpampHbiit KyOuk OpocatoT aBa pa3a. HaiiTu BeposSTHOCTh TOTO, YTO CyMMa BBIIABIINX OYKOB OKaXETCS
PaBHOI BOCBMU.

1.3. BoceMpb mapoB ciay4aliHBIM 00pa3oM pPa3MEMIAIOTCS IO BOCHMH SIIUKaM. HailTw BeposITHOCTH TOTO, WTO
Ka)KIBIH MUK OyneT 3aHT.

1.4. TpexzHauHOe 4YHCIO OOPa30BaHO HAyraj BHIOPAHHBIMH TPEMs HEMOBTOPSIIONIMMHUCS OUPpaMH W3 TUPP
1,2,3,4,5. HaiiTu BEpOATHOCTH TOT0, YTO 3TO YUCIIO YETHOE.

1.5. U3 BocbMH OYKB pa3pe3HON a30yKH COCTaBJICHO CJIOBO «HHCTUTYT». 3aTeM KapTOYKH ¢ OyKBamu
MepeMEIINBAIOT U BHOBb COOMPAIOT B MPOMU3BOJILHOM Topsiake. HallTH BEpOSTHOCTH TOTO, YTO CHOBA MOJYYUTCS CIOBO
CMHCTHUTYT».

1.6. B mapruu u3 20 geranei conepxutcs 4 HecTanaapTHBIX. HallTi BEpOSTHOCTH TOTO, YTO CPEeaH BHIOPaHHBIX
HayJa4dy IIECTH JeTajei He 0oJiee OHOM HECTaHIaPTHOM.

1.7. W3 ypHBI, copeprxalneil 6 6enpIx U § YepHBIX IIapoB, HAYTaJ BEIHUMAIOT ABa mapa. HaifTi BeposTHOCTH TOTO,
YTO BBIHYTHIE IIAPBI OHOTO IIBETA.

1.8. Ci10BO «y4eOHHUK» COCTaBIEHO U3 OYKB pa3pe3Hoi a30yku. 3aTeM KapTOUYKH ¢ OyKBaMH NEPEMEIINBAIOT U U3
HUX M3BIIEKAIOT MO odepenu 6 kapTouek. HailT BeposATHOCTE TOTO, 4TO 6 KapTOUEK B IMOPSAKE BBIXO/IA COCTABST CIOBO
«YUCHHK».

1.9. Ha KHM)KHOHM NOJIKE B CIy4YallHOM MOPSIIKE CTOUT SHLUKIONEINYECKUH CIPAaBOYHHMK, COCTOSIIUN U3 MATH
ToMOB. HaiiT BeposATHOCTB TOTO, 9TO XOTS OBI OJJUH U3 TOMOB 3TOT'O CIIPABOYHHMKA CTOUT HE Ha CBOEM MECTE.

1.10. 13 15 OniieToB BBIMTPHIIIHBIMH SIBJISIFOTCS YeThipe. HaliTH BEpOSTHOCTH TOTO, YTO CPEH IIECTH OMUIIETOB,
B3SITHIX Hay/Aady, OyJIET JBa BHIUTPHIIIHBIX.
3amaua 2.

2.1. Jlns npoBepku cOOpaHHOM CXeMbl IOCIEe0BATEIBHO MOCIAHO TPH UMITYJIbca. BEposSTHOCTh MPOXOKISHHUS

KaXJI0T0 U3 HUX HE 3aBUCHUT OT TOT'O, IMPOUIIN OCTAJIBHBIC UMITYJILChI UM HET, U COOTBETCTBECHHO pPaBHBI pl == 0,8,

p, = 0,4; D= 0,7 . OnpenenuTs BEPOSITHOCTH TOTO, YTO IPOUIYT HE MEHEE ABYX M3 IOCIAHHBIX UMITYJIbCOB.

2.2. UrpanbHblii KyOUK OAOpackIBatOT TP pasa. HaiiTi BEpOsSTHOCTH TOTO, YTO MPU IIEPBOM OPOCAHUH BBIMAICT
YETHOE YHCJIO OYKOB, IIPH BTOPOM — IISITh OYKOB, IPU TPETHEM — YUCIIO OYKOB, KPATHOE TPEM.

2.3. BeposATHOCTH MOSIBICHHUS HEKOTOPOTO COOBITHS B OTJENBHOM HcHbITaHuH paBHa 0,75. HaiiTu BeposSsTHOCTH
TOTO, YTO IIPH BOCBMUKPATHOM MTOBTOPEHHUH UCTIBITAHUS 3TO COOBITHE MOSIBUTCS MEHEE IISITH pas.

2.4. Ilo nuHMH CBS3U NiepeaatoTcs [Ba curHaia A u B cooTBeTCTBEHHO ¢ BepositHocTsimu 0,72 1 0,28. U3-3a momex
1/6 9acTh A — CHUTHAJIOB WCKaXkaeTcs W MPHHUMAETCS Kak B — curHamel, a 1/7 9acTe TepeAaHHBIX B — CHUTHAJOB
MPUHUMAETCS KaK 4 — CUTHAJIBI.

a) OnpenenuTs BEpOSTHOCTH TOTO, YTO HA IPUEMHOM IIYHKTE Oy/IeT NPUHAT A — CUTHAJL.

6) 13BecTHO, uTO NIpHHAT 4 — curHai. Haiitu BeposiTHOCTB TOro, YTO OH M OBLT IIEpEIaH.

2.5. U3 ypHBI, comepxkameil 7 KpacHBIX M 9 CHHHMX IIapoB, BEIHUMAIOT OAWH 3a APYTHUM JBa mapa. Haiitu
BEPOSATHOCTH ABYKPATHOTO M3BJICUEHUS CHHETO IIapa.

2.6. Haiitu cpeanee umcio OpakOBaHHBIX M3IENHUN B TAPTHH H3JIENNH, ECITH BEPOSTHOCTD TOTO, YTO B 3TOH MapTHH
COJIEPKUTCSL XOTsI ObI OHO OpakoBaHHOe, paBHa 0,95. [Ipennonaraercs, 4To YMCIO OPAKOBAHHBIX M3ACTUN B MapTHUH
pacmpeneneHo no 3akoHy Ilyaccona. [lomydeHHOe 3HaU€HNE OKPYTIIUTH 10 IIEJIOTO.

2.7. JIns CUTHAIM3AIUH O TOM, YTO PEXKUM aBTOMATHYECKOH JTMHUHU OTKJIOHAETCS OT HOPMAJIBHOTO, UCTIONIB3YeTCS
unaukatop. OH npuHagnexut ¢ BeposTHocTsMu 0,2; 0,3; u 0,5 Kk 0OJHOMY U3 TpeX TUIOB, A KOTOPBIX BEPOSTHOCTH
cpabaTbIBaHUs paBHBI cooTBeTCcTBEHHO 1; 0,75 1 0,4. OT MHAMKaTOpa nomyyeH curaan. K kakoMmy THITy BEposSTHEE BCETO
MpPUHAATIEKUT UHAUKATOP?

2.8. BeposITHOCTD IOSIBIEHUSI HEKOTOPOT'O COOBITHS B KaXK/IOM M3 IISITH HE3aBUCHMBIX OIBITOB paBHa 0,7. Haiitu
BEPOSITHOCTB TOSIBJICHHS 3TOT'0 COOBITHS IO KpaiiHel Mepe J1Ba pasa.

2.9. YerpotictBo coctout u3 1000 3:1emMeHTOB, paboTaronMx HE3aBUCUMO OJIMH OT JIpyroro. BepostHoCTh 0TKa3a
moboro snemMenTa B TedeHuH BpemeHu I  paBHa 0,002. Haiftu BepoATHOCTH TOTO, 9TO 3a BpeMs I OTKaXyT POBHO TpH
JIIEMEHTA.
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2.10. B snekTpuyeckyro Lenb BKIIOYEHBI MapalieNbHO TpU Npudopa. BeposTHOCTH TOTO, YTO KaXKIbIi U3 HUX
mpopadoTaeT oNpeesieHHOE YUCIIO YyacoB, paBHbI 0,4; 0,6; 0,7. HaifTu BEpOSITHOCT TOTO, YTO 3TO KOJHMYSCTBO BPEMEHH
npopaboTaer:

a) XoTs OBl OJTMH NPHOOD;

0) poBHO aBa PUOOPA;

B) HE MEHee JIBYX MPUOOPOB.
3agaya 3.

3.1. Ciry4aiinas BenmmauHa X IIOJYHHEHA 3aKOHY PACIIPEIEICHHUS C INIOTHOCTHIO

F(X) = acosx mnpu —rx/2<x<rl2,
10 nmpu X<-z/2, x>xl2.

a) Haiitu koo durmenr a.
0) [TocTpouTh TpaduK MIOTHOCTH paclpeIeIeHuUs.

B) Haiitn pyHKmmro pactpeneneHus F (X) U TIOCTPOUTH €€ TpaduK.
r) Haiit BeposTHOCTH TIOTIaTaHus BETUYNHBI X Ha yyacTtok oT 0 no 77 / 4.
3.2. CniyyaiiHast BeJIMUnHA X sanana (byHKIMEH pacipeaeneHus
0 npu x <0,
F(x)=<x* mpu 0<x<1,
1 mpu X > 1.
Haiiti BepoATHOCT TOTO, YTO B PE3YJIBTATE YETHIPEX HE3aBHCHMBIX HCIIBITAHUI BEIHMIMHA X POBHO TpH pasa
TpUMET 3Ha4eHUe, puHaIexkamnee narepsany (0,25; 0,75).
3.3. CnyyaiiHas BeTHUHHA X noxunnena 3aKOHY paclpe/eNeHus ¢ INIOTHOCTHIO
=X
f (X) =A-e | ‘. (Pacmipenenenue Jlamnaca)
Hatitn koo Punment 4. Onpenenurs MO, aucniepcuto, CKO.

3.4. IInoTHOCTH pacmpeneneHus CIydaifHON BeTHYUHBI X sanana (bopmyoit

f(x)= # (3axon Komn)
L+ %)

[TocTpouth rpadyk IIOTHOCTH pachpejeneHus. HaiTu BeposTHOCTH TOrO, 4TO BEJIMYMHA X nonazer na
yaactok (-1; 1).

3.5. Haittu MO, nucnepcuro u CKO nuckpeTHOH cityuailHOI BeTHYUHBI X , 3aJJaHHOM 3aKOHOM pacipeneIeHus
X, 0 1 2 3
1

P 0,216 0,432 0,288 0,064

3.6. Haiitu MmaTemaTH4YeCKO€ OXHJaHHUE CITy4ailHON BETUUUHBI X , €CIIM (DYHKIMSL PacTIpe/IeNICHNsI UIMEET BH]

0 npu X <0,
F(X) = -0,25x
1-e7™ mpu x2>0.

3.7. Cnyu4aiiHas BeTHUNHA X' sazana miotHoCTBIO pacmpeneneHus

6 2<X<8,
f(x)= Y8 TP
0 npu X<2, x>8.

Haiitu MO, nucnepcuro u CKO, a Takke BEpOSTHOCTb NONaJaHUs CIy4alHOW BETHUYHHBI X B MIPOMEXYTOK (3;
5).

3.8. B ypHe 6 OeinbIx 1 4 yepHbIX mapa. V3 Hee 1Tk pa3 Moaps U3BJIEKAIOT ap, MPUYEM KaX (bl pa3 BEIHYTHINA
II1ap BO3BPALIAIOT B ypHY, a IIaphl MepeMemnBaioT. [[puHIMast 3a CirydaifHy o BETHIHHY X uncio u3BneueHHbIX Genbix
IapOB, COCTABHUTH 3aKOH PaCIpeeNICHHs ATOI BeTHIMHBI, onpeaenuts ee MO u aucnepcuto.

3.9. JluckpeTHasl ciry4aiiHasi BeIMYMHA 33/1aHAa 3aKOHOM PacIpeelIeHuUs]
X 3 4 7 10

P |02 0,1 0.4 03

Haiitu ¢pyHKmmio pacipeneseHus 1 TOCTPOUTH ee Tpaduk.

3.10. Bpems 6e30TKa3HOI pabOTHI 3JIEeMEHTa UMEET MIOKa3aTeIbHOE PaclpeeicHIe

F () =1— ™ (t > 0).
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Haiitu BeposiTHOCTB TOTO, 4TO 33 t = 24 uaca snemeHr:
a) OTKaXeT;
0) HE OTKaXeT.
3agaya 4.
HaiiTit BeposSTHOCTD MOTIAaHus B 331aHHBIN HHTEpBA (a; b) HOpMaIbHO pacIpeIeIeHHOMN CIyYaifHON BeTUIHHbL

X , €CJIM UI3BCCTHBI €€ MAaTEMAaTHYCCKOC OKHJJAaHUEC Mm u CpE€aHEE KBAAPATUIECCKOE OTKIIOHCHNE O-X .

1 2 3 4 X5 6 7 8 9 10
m, 2 3 5 6 4 5 5 6
o, 2 2 3 3 3 1 2 2 3 3
a 1 2 3 4 5 1 2 3 4 5
b 5 6 7 8 9 5 6 7 8 9

Tect no paznery 4
1. Ecnu mosiBIeHne 0JTHOTO COOBITHS HCKITIOYAET MOSIBICHUE JPYTOr0 COOBITHS B OJHOM M TOM XK€ HCIIBITaHUH, TO TAKHE
COOBITHS HA3BIBAIOT
A) nocrosepHbiMH; b) coBMecTHBIMU; B) HecoBMecTHBIMY; [7) cimydaitHBIMHU.
2. Cymmoii coObITHI A 1 B Ha3bIBaloT cOOBITHE, KOTOPOE MPOUCXOIHUT TOTAA M TOJIBKO TOT/IA, KOTAA IIPOUCXOHUT
A) Tospko cobbiTHE A; B) X0Ts1 661 01HO U3 coObITHH A 1 B; B) TosbpK0 coObITHE B;
I') He mpoucxoauT HU OAHO U3 coObITHIl A U B.
3. CymMa BeposITHOCTEH JIByX MPOTHBOIOIOKHBIX COOBITHH paBHA
A)0;b5)0,5;B) 1;T) 0,6.
4. CKOJIBKO MOXKHO COCTABHUTh YEThIPEX3HAUHBIX YucenN U3 nudp 5, 7, 8, 9 tak, 4ro0sI Bce nUQph B H300paKEHUH Yncia
BXO/IMJIN TOJIBKO OJIMH pas.
A) 24;Bb)12; B) 48;T) 32.
5. CeMb CTyZICHTOB CHAJIM 3K3aMEH II0 TEOPUH BEPOSTHOCTEH Ha XOpOWO M OTINYHO. CKOJIBKHMH CIIOCOOaMH MOTIIH
OBITH IOCTaBJICHBI UM OLICHKH?
A)42;b)12;B)21;T) 18.
Kirou

2 3 4 5
o B a a

UTOTIOBBIN TECT O JUCHUILIMHE «BbICIIASI MATEMATHUKA»

3amanue 1. Yron Mexay BeKTopamu a= (1,0, H)m b = (0, 1, 1) paBen
a) 30°; 0) 60°; B) 90°; r) 0°.

2 4 1 0

3ananue 2. Cymma Matpuig A= uB= paBHa

3 7 9 -5
0 4 6)(3 4}_ 2 2 3 4

a) ; B) ; r)
21 17 -12 12 75 -15 6 2
. 3x2—4x+7
3amanue 3. 3HaueHue npeaena lim a 5 X paBHO
=0 Tx° +12x
a) + o0; 0) 7, 3 r) — 00,

B) —;

3aganue 4. 3HaueHHEe IPOU3BOJHON QYHKIMHU Y = In( X2 + 5) B TOYKE X = 1 paBHO

a) 1; 6) 1/3; B) 3; r) - 1/3.
X n-(n+2)
3aganue 5. CenpbMoi uieH psa Z 5 paBeH
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a)7; 21 B) 1; r) 49.
6) —
16
01 2 3
3ananue 6. 3HaUCHHE YACTHOM MPOU3BOAHON —— st QyHKimu Z = 3xy + Y~ pasnO
2 3y +y>; 5) 6y°; » 3y%; n 6y
3amanue 7. UrpanpHas KOCTh OpocaeTcs onuH pa3. BepoaTHOCTh TOT0, UTO MOSIBUTCS He MeHee 5 OUKOB, paBHA
a) 1/6; 6) 5/6; B) 1/2; r) 1/3.
3ananue 8. Obee pemrenne au( HEPEHIHATLHOTO ypaBHEHHS /1 — x2 - y' =5 uMeer BU:
a) y=Inx+C;6) y=5arcsinx+C;s) y=5arcsinx;r) y=arcsinx+C.
4 5 6 7 8
r a 0 0 B r 0

6.4.0HeH0‘{HbIe cpeacrea l'[pOMC)KyTO‘-lHOﬁ arrecranuun

Bonpocs! u 3a5anus K 3k3aMeHy. 1 cemecTp

CucreMbl JUHEHHBIX YPABHEHUH U MATPHIbI

1.
2.
3.

RO ~NO A

18.
19.
20.

0.
11.
12.
13.
14.
15.
16.
17.

Uro Ha3pIBaeTCs MaTpHIlei pasmepa m X n?

Kaxas matpuna Ha3pIBaeTCs KBaApaTHOW; HYJIEBOM; IHAarOHaIbHON; € AUHUYHOU?

Urto Ha3pIBaeTCA CYMMOM IBYX MaTpHIL; Pa3HOCTBIO, IPOU3BEIECHUEM YUCIIA @ HAa MaTpULyA; NPOU3BEACHUEM
Matpuusl 4 Ha mMarpuny B?

BerImonHseTCs 11 TepeMecTUTENIbHBIA 3aK0H [0 OTHOLICHUIO K IPOU3BEACHHUIO IBYX MaTpuIl?

Ilepeuuncnute cBoiicTBa onepaluii HaJ MaTpPULIAMHU.

Kakast MaTpuia Ha3bIBaeTCsl TPAHCIIOHMPOBAHHOMW K JaHHOW MatpuiieA?

Urto Ha3bIBaeTCs JOMOIHUTEIbHBIM MUHOPOM 3JIEMEHTA MAaTPULBI N-Io opsaKa’?

Uto Ha3bIBaeTCs anreOpandecKuM JIOMOTHEHHEM 3JIEMEeHTa MAaTPHIIBI N-TO opsiaKa?

Kakas maTpuiia Ha3eIBaeTCsl OOpaTHOM MO0 OTHOIICHHIO K MaTpuIieA?

ChopmymupyiiTe HEOOXOAMMOE U TOCTaTOYHOE YCIIOBHE CYIICCTBOBAHMS OOPAaTHON MATPHIIBL.

[puBenute popMyITy, C TOMOIIBIO KOTOPOU HAXOJUTCS 0OpaTHAs MaTpHUIIA.

Uto Ha3bIBAETCS PAHTOM MATPHIIBI?

Kaxue npeoOpazoBaHus MaTpUI] HA3BIBAKOTCS dJIEMEHTAPHBIMU?

Kakas cuctema TUHEHHBIX YpaBHEHHUH Ha3bIBAETCS TMHEHHON?

UTto Ha3bIBaeTCsl OCHOBHON MATPHUIIEH CUCTEMBI U PACIIUPEHHOMN?

Chopmynupyiite Teopemy Kponekepa-Kanennu — kputepuil CylecTBOBaHUS CUCTEMBI TMHEHHBIX YPaBHEHUH.
B xakoMm ciydae cucTeMa JIMHEHHBIX ypaBHEHHH MMEeT €IMHCTBEHHOE pelleHHe; OeCKOHEYHOE MHOXKECTBO
pELICHUIA; HE UMEET PeIeHUui?

Onumure MaTpUYHBIA METOJ] PELIEHHSI HEBBIPOXKICHHBIX CUCTEM JIMHEHHBIX YPaBHEHUM.

Onumure npasuiio Kpamepa perieHns HeBbIPOXKIEHHBIX CUCTEM JIMHEHHbBIX YPaBHEHUH.

Onumure Meton ['aycca pelieHus: CUCTEM JIMHEHMHBIX YpaBHEHUH

BexkTophas anreépa

oakwnPE

®©

10.
11.
12.

13.
14.

Uro Ha3bIBaeTCs BEKTOPOM?

Kakune BeKTOpHI Ha3bIBAIOTCS KOJIMHEAPHBIMH; KOMITIAHAPHBIMU?

Kakue omneparun Haji BEKTOpaMH Ha3bIBAIOTCS TMHEHHBIMU?

UYro Ha3bIBaeTCs CyMMOH JIByX BEKTOPOB; IPOU3BEIECHIEM BEKTOpA X HA YUCIIO (.

Uto Ha3bIBAaeTCS 1EKAPTOBON IPSAMOYTOIEHONW CHCTEMON KOOPIUHAT B IIPOCTPAHCTBE?

Uro Ha3bpIBaeTCs paguyC-BEKTOPOM TOUYKH M OTHOCUTEIBHO JEKAPTOBOW MPSIMOYIOJIbHON CUCTEMBI KOOPAUHAT
B IIPOCTPAHCTBE?

IlycTh B I€KapTOBOil PSIMOYTOJILHOM CHCTEME KOOPIMHAT 3aaHbl TOUkH A(Xq,Vq,21) ¥ B(xy, ., 2,). Uemy
PaBHBI KOOPIMHATHI BeKTopa AB B 3T0ii cucTeMe KOOpauHAT?

Uto Ha3bIBaeTCs CKAJISPHBIM IPOU3BEACHUEM JBYX BEKTOPOB?

[Iepeuncnure cBONCTBA CKaISIPHOrO IPOU3BEIEHHS BEKTOPOB.

Kak onpenensiercs npoekuys 0JHOrO BEKTOpa Ha HAIPaBIEHHUE APYroro BekTopa?

3anunmure GopMyIty IS BBIYUCICHUS JUIMHBI BEKTOPA.

Kaxk onpenensercs ckalsipHOEe NMPOU3BEACHUE BEKTOPOB UEPE3 KOOPAHMHATBHI BEKTOPOB B J€KAPTOBOM CHCTEME
KoopauHatT?

UYeMy paBeH yroll () MeKIy HEeHyJIeBEIMH BEKTOPAMU @ U b?

B 4eM COCTOHT yCJIOBHE OPTOTOHANEHOCTH (MIEPHEH IUKYISPHOCTH) BEKTOPOB @ 1 b; yCIOBHE KOJITMHEAPHOCTH
BEKTOPOB @ 1 b?
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15.
16.
17.
18.

19.
20.
21.
22,

23.
24,
25.
26.
27.

Urto Ha3bpIBae€TCS BEKTOPHBIM IPOU3BEICHUEM JIBYX BEKTOPOB?

B uem cocToUT reoMeTpUYECKU CMBICI MOIYJIsI BEKTOPHOT'O MPOU3BEICHUS ABYX HEKOJUIMHEAPHBIX BEKTOPOB?
Ilepeuncnute cBONCTBA BEKTOPHOTO MPOU3BEACHMUSL.

3anumure bopmyy IS BBIUMCIICHUS BEKTOPHOTO MPOU3BEICHUS BEKTOPOB
a=a,l+a,j+ak ub=bd+b,j+b,k.

Yrto Ha3bIBAETCSl CMEIIAHHBIM MPOU3BEACHUEM TPEX BEKTOPOB?

KaxoB reomMeTpudecKuii CMBICI MOIYJISI CMEIIAHHOTO IPOU3BEICHHUS TPEX HEKOMIIAHAPHBIX BEKTOPOB?

B yem cocTtouT HEOOXOAMMOE U JOCTATOYHOE YCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB?

Kak BrIpaxkaeTcsi cMemaHHOE TPOW3BEICHHE TPEX BEKTOPOB HYepe3 KOOPAWHATHI BEKTOPOB B ICKAPTOBOU
CUCTEME KOOPIMHAT?

UYro Takoe nMHEHHAas KOMOWHAIUS BEKTOPOB.

Kaxue BekTOpbI Ha3bIBAIOTCSI IMHENHO 3aBUCUMBIMHU.

Kaxkue BekTOpbI Ha3BIBAIOTCS TUHEHHO HE3aBUCUMBIMHU.

Jate onpenenenue 6a3uca Ha MIOCKOCTH.

Jlatb onpenencHue 0a3uca B IPOCTPAHCTBE.

AHaJuTHYECKAN reoMeTrpus Ha IMJIOCKOCTH

1.
2.
3.

o

9.

10.
11.
12.
13.

14.
15.
16.
17.

3anuuuTe 00IIee ypaBHCHHUE MPSAMON Ha IIOCKOCTH.
Kakoit reomeTpraecknii cMBICT K03()(OUIIEHTOB IIPpH X U Y B 00IIIEM YpaBHEHHH NPSMOH Ha IIOCKOCTH?
3anuninre ypaBHeHUE PSIMOi Ha TNIOCKOCTH, MTPOXOoJIslei yepe3 Touky My (X, o) HepPIEeHIUKYIIPHO BEKTOPY
n=(4,B).
3anumnTe KAHOHMYECKOE YpaBHEHHE IPSMOW Ha TUIOCKOCTH W YKa3aTh T€OMETPUIECKHI CMBICT BXOISIINX B
HETO MapaMeTPOB.
3anuninte ypaBHEHUE NPSMOM C YIJIOBBIM KO((QHUIMEHTOM M yKa3aTh F€OMETPUUECKHN CMBICI BXOISIINX B
HETO MapaMeTPOB.
YpaBHEHUsI KaKUX NPSMBIX HE MOTYT OBITh 3aITMCaHbl B BUE YPABHEHUS C YIJIOBBIM KO3 duIieHTOM?
3anuuuTe ycIoBHe MapalIeIbHOCTH U YCJIOBHE NEPICHIUKYIIPHOCTH ABYX MPSAMBIX, 3aJaHHBIX YPaBHEHUSIMU
Aix+By+C, =0mu A,x+B,y+C, =0.
3anumuTe yCIoBHE MapabIeTbHOCTH U YCIOBHE MEPIICHINKYISIPHOCTH ABYX MPSMBIX, 3aJaHHBIX YPaBHCHUSMHA
M o_ Yoo XX Y7y

mq nq my ny
Kax HaiiTu paccTosiHuE OT TOUKHU A0 NPSAMOH Ha MIOCKOCTU?
Urto Ha3bIBaeTCs AIUTAIICOM?
3anumuTe KAHOHMYECKOE YPaBHEHHUE AJUTUIICA. YKAa3aTh €r0 OCH CHMMETPHH, BEPIIUHBI U (POKYCHI.
Uro Ha3wpiBaeTCs runepoomoii?
3anuuinrte KaHOHMYECKOE ypaBHEHHE TIHIepOoJibl. YKa3aTh €€ OCH CHMMETPUH, BEPLIMHBI, (OKYCHI,
Jlef/'ICTBI/ITeJ'H)HyIO 0Cb, MHUMYIO OCb, aCUMIITOTEI.
Uro Ha3wiBaeTcs napabosioi?
3anumuTe KAHOHMYECKOe YpaBHEHHUE Napaboibl. YKazaTk €€ BepUINHY, TUPEKTPUCY, POKYC, OCb CHMMETPHH.
Urto Ha3bpIBaeTCSA SKCIIEHTPUCUTETOM DJUIUTICA; TUTIEPOOIIBI; mapabombl?
3ammmuTe olmiee ypaBHEHHE KPHBOH BTOPOTO MOpPsSIKa HAa IUIOCKOCTH. B KakoM ciydae 3TO ypaBHCHHE
SBIISICTCS YPAaBHEHUEM SJUTUIITHICCKOTO TUTIA; TUIIEPOOINIECKOTO THIIA; MapadoIHIecKOro THIa?

AHaJIMTHYeCKasi reoMeTpHsi B MPOCTPAHCTBE

1.

wn

o

~

10.

11.
12.
13.
14.
15.
16.

3anuuuTe ypaBHEHHE IJIOCKOCTH, MPOXOAsIed uepe3 Touky M (xy, Vo, Zp) HEPHCHIUKYISIPHO BEKTOPYil =
(4,B,0).

3anuiuTe ypaBHeHHE III0CKOCTH, MPOXOIAIIEH Yepe3 TpU TOUKH.

C momoIIpIo Kakoi (hOpMyITbl MOKHO HAUTH YTOJ MEXKIY TUIOCKOCTSIMU?

3anuimuTe ycIoBUe napajuieTbHOCTH u MEePIEeHIUKYISIPHOCTH MJI0CKOCTEH
Aix+By+Cix+D; =0wu Ayx + B,y + C,z+ D, = 0.

Kax HaifTu paccTosiHuE OT TOUKHU A0 IUIOCKOCTH; OT TOUKH /10 IPSMOM B IPOCTPaHCTBE?

3anuiuTe KAHOHUYECKUE YPAaBHEHUS NPSAMOI B IPOCTPAHCTBE U YKa3aTh FT€OMETPUUECKHUI CMBICI BXOJSLIUX B
HUX [IapaMeTpoB.

3anuiuuTe napaMeTpUYecKue ypaBHEHHUsI IPSIMOM B IPOCTPAHCTBE.

3anuninre ypaBHEHHE IMPSIMOW B MPOCTPAHCTBE, NPOXOASLICH yepe3 JBe AaHHble TOUkH M (X1,y;1,z) H
M; (%2, Y2, 22).

C momoIipio Kakoi (hoOpMyITbl MOKHO HAHTH YTOJ MEKIY MPSIMBIMU B TIPOCTPAaHCTBE?

3anuiuTe yCIOBUE MApAIIEIIBHOCTH U YCIOBHE TIEPIIEHANKYIIPHOCTH MPSMBIX B MTPOCTPAHCTBE, 33IaHHBIX B
KaHOHUYECKOM BHJIE.

Kak HaiiTi yron Mexy npsiMoii B ITPOCTPAHCTBE M INIOCKOCTHIO?

3anuiuuTe yCclIoBUE NapajulebHOCTU U MEPIEHAUKYIISPHOCTH MPSMOM B IPOCTPAHCTBE U MIIOCKOCTH.

Kaxkast noBepXHOCTh Ha3bIBa€TCs LIMIMHIPUUECKON?

Kaxkast noBepXHOCTh Ha3bIBa€TCsI KOHUYECKOM?

Kaxkast noBepXHOCTh Ha3bIBa€TCSI IOBEPXHOCTHIO BpaLlCHUs?

3anmumuTe o0Iiee ypaBHCHHE MOBEPXHOCTH BTOPOTO MOpsKa. [lepeuncinTe MOBEPXHOCTH, KOTOPHIC MOMKET
OTIpEeNeNATh 00Iee YpaBHEHHE MPSMOM.
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IIpumepHbIii NepedeHb BONPOCOB M 3aaHMII K IK3aMeHy

Bonpocsl u 3a1aHus K IK3aMeHY 2 ceMecTp

BBenenue B MaTeMAaTHYeCKH aHaJIu3

RBOONoOR~wWNE

=
N

0.
1.
. Kak cpaBHUBaIOT O€CKOHEYHO Majbie GyHKIHH?
13.
14,
15.
16.
17.
18.

Yro HazpiBaeTcs PyHKIMEH?

Yto Ha3bIBaeTCsl 00JACTHIO ONPENETICHUS 1 MHOXKECTBOM 3HAYCHUH (DYHKIHH.
Kakas ¢yHKIHMS Ha3pIBaeTCSI MOHOTOHHOH; CTPOTO MOHOTOHHON?

Jaiite onpeneneHne 9eTHOH (HEUeTHOH) QyHKIHH.

UYro Takoe mepuoguydeckas QyHKIUS, epruos?

[lepedncnure OCHOBHBIE 3JIEMEHTapHBIC (DYHKIIUH.

Uto Ha3bIBAaeTCS MpeneoM QpyHKIHI?

Omnpenenure MOHATHE Hpenena GyHKIUN Ha OECKOHEYHOCTH.
CoopmynupyiiTe onpeaeseHus 0THOCTOPOHHHX MPEAEIIOB.

Cdhopmynupyiite mepBblii 3aMeUaTeIbHBIIN MPEIEIT; BTOPOU 3aMeuaTeIbHBIHN Mpe/et.
Yro Takoe OeckoHeuHO Manble GpyHKImU? [lepeuncnure ux cBOHCTBA.

Kakne 6eckoHeuHO Masble PyHKIMH Ha3bIBAIOTCS SKBUBAJIICHTHBIMU?

3anMIIuTe NEenoYKy SKBHBAICHTHBIX OECKOHEYHO MAJIBIX.

Uro Ha3bIBaeTCs PyHKIUEH, HETIPEPHIBHOM B TOUKE?

Yto Takoe ToUKH paspbiBa GpyHKuu? [IprBeanTe knaccHUKALMIO TOYECK pa3pbiBa QYHKIIHH.
CohopmynupyiiTe MOHATHE HENPEPHIBHOCTH (PYHKLIMH HA OTPE3KeE.

[epeurcnure cBOicTBa (QYHKLMIA, HEIPEPHIBHBIX Ha OTPE3KE.

JAuddepenunanbHoe ucuucjieHue PyHKUM 0JHOM NepeMeHHOI

RBoo~NokrwNP

12.
13.
14.

15.

16.
17.
18.
19.
20.
21,
22,
23.

24,
25,

26.
27.

0.
1.

Yrto Ha3bIBACTCs MPOU3BOAHON DyHKIHIH?

B gyeMm cocTouT reomeTpuUecKuil U MEXaHHUYECKHUIT CMBICI IPOU3BOTHON?

Yemy paBHA IPON3BOJIHASI CyMMBI, TIPOU3BEICHHSI M YACTHOTO JBYX (QyHKIHUIT?

Zanumute Gopmyiisl quddepeHInpoBaHus CTEIIEHHON U MOKA3aTeIbHON (YyHKITHH.

Yro Ha3bIBaETCS JOTapUPMHUUCCKUM TUPPEepeHIIUPOBAHHEM ?

Kak HaiiTH IpOW3BOHYIO [TOKA3aTENbHO-CTENIEHHOW (BYHKIHN?

Copmymupyiite onpeneneaue quddepennnana. Kakoit ero reomeTpudeckuii cMbIci?
Kak ucrons3yercst nuddepenman B nprOIMKEHHBIX BEIYUCICHUSX ?

CoopmynupyiiTe onpeaenaeHue NpOU3BOIHOM N-TO MOpsAKA.

3ammmute Gopmyiry JIeHOHHUIA s TPOU3BOIHON N-TO TMOPSIIKA MPOU3BENCHUS ()Y HKITHIA.
Kak HaliTH TPOM3BOIHBIE NEPBOTO M BTOPOTO TOPSAAKOB (DYHKIMH, 3aJaHHOW NapaMETPUYECKH; HESBHOU
¢yHKIIN?

UYro HazbiBaeTcs auddepeHuaiom N-ro nopsaka?

Cdhopmynupyiire Teopemy Pouist. YKakuTe ee reOMEeTPUIeCKUNA CMBICIT.

Cdhopmynupyiite Teopemy Jlarpamxka. YKaKHTe €€ FeOMETPHUUCCKUI CMBICI.

v o 0 oo
C(bopMmepyHTe TIIpaBUJIO Jlonurans ans PaCKpPBITHSA HCOTIPCACIICHHOCTEH THUIIA [6] u [;]

Kak packpriBaroTcs Heonpeaenenaoctd tumna [0 - 0] u [co — 0] ¢ nenonb3oBanuem npapuia Jlonurans?

Kak packpbIBaloTCs CTEIIEHHBIE HEOIPEIECICHHOCTH C UCIIOIb30BaHMeM paBuia Jlonurams?

3anumute popmyiy Teinmopa ¢ octatouHsIM wiieHOM B hopme Jlarpamxa.

3anumute Gpopmyny MakiopeHa.

Kak HaiiTi MHTEpBalbl BO3pACTaHUs U yObIBaHUs (QYHKIMH?

Kaxoe HeoOxoumoe yCclioBUe JIOKaIbHOTO dKCTpemMyMa?

Kakne Touku Ha3pIBalOTCSA KPUTHIECKUMU?

ChopmymupyiiTe TOCTaTOYHOE YCIIOBHE CYIIECTBOBAHHWS JKCTpeMyMa (DYHKIIMH, CBS3aHHOE C IPOWU3BOJHOM
TIEPBOTO MOPSAKA.

ChopmymupyiiTe TOCTaTOYHOE YCIOBHE CYIIECTBOBAHHWS JKCTpeMyMa (DYHKIMH, CBS3aHHOE C IPOW3BOJHOM
BTOPOTO HNOPSIKA.

Kak HaliTH MpOMEXYyTKHU BBITYKJIOCTH, BOTHYTOCTH, TOUYKH Iieperuda?

Kak HaiiTi BepTHKaIbHBIE aCHMIITOTHI TpaduKka QyHKIINH; HAKJIOHHBIE aCHMITOTHI?

Kax HaiiTi HanGombIIee 1 HaMeHbIee 3HaYeHne QYHKIIUN Ha OTpe3Ke?

JudpdepenunanbHoe ucunciaeHne GyHKIUIA HECKOJIbKUX MepeMeHHbIX

1.

n

©CEONO O~

Chopmynupyiite onpenenenne QyHKIAN N IEPEMEHHBIX, €€ 00J1aCTH ONPeAeTICHUS 1 MHOKECTBA 3HAUEHU.
ChopmynupyiiTe ompeneneHue GyHKIUU JBYX IE€PEeMEHHBIX M ee objactu ompeneieHus. Kakos
TEOMETPUYECKUI CMBICT STHX MOHITHN?

Uro Ha3bIBaeTCs TMHUEH YPOBHS (PYHKIUU JIBYX EPEMCHHBIX?

CoopmynupyiiTe orpeeseHiue NOBEpXHOCTH ypoBHs GyHKkumuu = f(x,y, z).

Cdhopmynupyiite onpe/esieHIe YaCTHBIX MPOU3BOIHBIX (DYHKIMH ABYX MEPEMEHHBIX.

Cdhopmynmupyiite onpeseneHie NOTHOTO quddepeHirana GyHKIHA N IEPEMEHHBIX; ABYX MEPEMEHHBIX.

Kak ucnonp3yercs momuslid audepeHuan B puOIMKCHHBIX BEIYHCICHUSIX ?

ChopmynupyiiTe onpenesaeHne Mpou3BOHOM MO0 HAIPABICHHIO.

ChopmynupyiiTe onpeneieHne rpagueHTa QyHKInm.
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10.
11.

Kak cBs3ana IMpOU3BOJHAs IO HAIIPABJICHUIO C I‘pa[[I/IeHTOM?
Onpe,uenMTe 1 YKQXUTEC paBUJia HAXOKIACHUA IPOU3BOJAHBIX U HI/I(l)(l)epeHHI/IaHOB BBICIIHUX MMOPSAKOB.

Heonpeneennblii HHTErpaJ

1.

Nouopkwd

8.

Maiite onpenenenue neppoodpasHoit 1uis GpyHkumu f(x) Ha npoMexyTke (a; b).

I'paduk xakoit nepBoobGpasHoit 11 pynkuun f(x) = MpoiIeT yepe3 TOUKy ¢ koopaunaTamu (1; 2m)?

1+x2
Ilossicaute cMEBICH ornepanru «BBCACHUEC MO/ 3HAK ﬂH(b(i)epeHHI/Iaﬂa»?

VYKaKuTe MPaBUiIO MPUMEHEHHS 3aMEHBI IIEPEMEHHON B HEOPE/ICIICHHOM UHTETpaJIe.
Samummte GopMyITy HHTETPUPOBAHUS 110 YaCTSIM.

Urto 0603HaYaeT TEPMUH «BBIICIUTH LEIYI0 YaCTh HEMPABIIIEHONW APOOH»?
X+1

. X
Kak panuonanusupyercs unterpan | R(sinx,cosx) dx? Ilouemy mozacTaHoBkKa t = tg; HasbIBacTCA

Ha xaxue mpocTeiimme ApoOu pacKiIaapIBaeTcs Apooh

YHHBEPCAIHHOM?

9.

m?

Kak Brrumcnsercs HUHTErpaJl Buaa sin"xcos™xdx B 3aBUCUMOCTH OT YETHOCTHM M HEYETHOCTH IOKA3aTesel n u

10. Kak BeIYHCISCTCS UHTETPANT BUIA f sinmx cosnxdx ?

11. TIp1 MOMOIIM KaKKMX TMOCTAHOBOK MOYKHO BEIYMCIHTS HHTerpaisl [ V3 — x2 dx, [ V3 + xZ dx, [ Vx2 — 3dx.
Onpe/iesIeHHbII HATErPaJl.

Hoo~NoakrkwnP

12.
13.
14.
15.
16.
17.

0.
11.

Jaiite onpeneneHue onpeneIEHHOro UHTErpaa, ykaxure ero reoMeTpu4eCKuil CMBICIL.

[Iepeuucnute OCHOBHBIE CBOMCTBA OINPEACIIEHHOIO UHTETpaa.

3ammmwmte Gopmyry HerotoHa-JIeitOHMIA.

YKaxuTe IpaBuIIo MPUMEHEHHS 3aMEHBI TIEPEMEHHON B OTIPEICICHHOM HHTETpaJIe.

Bemumute popMyity HHTETPUPOBAHUS MO YacTSAM UL ONPEIEICHHOTO HHTETpana.

JaiiTe onpeneneHne HeCOOCTBEHHOTO MHTETpata | posa M yKaXkUTe ero TeOMETPHUYECKHAN CMBICII.

[aiite onpenenenne HecoOcTBEHHOro MHTETpata Il pona 1 ykaXure ero reoMeTpu4ecKuii CMbICIL.
CoopmynupyiiTe NpU3HaKH CXOJUMOCTH HECOOCTBEHHOr0 MHTerpaia I poxa.

CdhopmynupyiiTe MpU3HAKK CXOJMMOCTH HecoOCTBeHHOTO nHTerpana Il posa.

Kak BBIYMCIUTH TUIOMIAAb TNIOCKOW (DUIYpPBI C TOMOIIBIO ONPE/EIICHHOTO HHTerpaa?

Kak BBIUMCIUTH JUIMHY OyTH KPUBOH B AEKapPTOBOM CHCTEME KOOPJUHAT; B MOJIAPHBIX KOOPAKWHATAX; B CIydae,
€cCJI KpHBas 3aJaHa MapaMeTpUYeCKIMH YPaBHEHUAMU?

Sanuiure GOpMyITy BRIYHCICHHS 00bEMa Tella 10 IUIOIA/IAM ero NapaIeIbHBIX CCUCHHIMA.

[Mpusenure Gpopmymy st 00bEMOB Teu BpammeHnit BOKpyT ocu Ox, BOkpyr ocu Oy.

3amumure GopMyiTy BEIYMCICHUS IUIOMAIM TOBEPXHOCTH Tella BPALICHUS.

Kak naiftu Maccy HEOJTHOPOAHOIO CTEPHKHS?

[To xakuM hopMyamM HaXOIATCS KOOPIUHATHI IICHTPa TSHKESCTH IUIOCKOW KPUBOW M KPHBOJIMHEITHOM Tpanenynn?
Sanumute GopMyITy UL BEIMUCICHHS PaOOTHI IEpeMEHHOM cHiThl F(X).

Bomnpocsl 1 3agaHus K dK3aMeHy. 3cemMecTp

Juddepenunanbubie ypaBHeHH .

1.
2.
3.

©oNo O~

11.
12.
13.
14.
15.

16.

17.
18.

19.

Kakoe ypaBHeHHe Ha3bIBaeTCs quddepeHIrnanbHbIM ypaBHEHHEM NTEPBOT0 Mopsaka’?

Jaiite onpezeneHre o0IIEro ¥ 4aCTHOTO pelleHnit 1udhepeHaIbHOT0 YPaBHEHHS IEPBOT0 MOPSIKA.
Coopmynupyiite Teopemy Komm cyliecTBoBaHMsT ¥ €AMHCTBEHHOCTH pelleHHs Au(depeHratbHOro
ypaBHEHHS [IEPBOTO MOPSIKA.

3anumre o0muit Bua aud depeHnnanbHOTo ypaBHEH)S ¢ Pas3JesSIFOIMMUCS IEpEMEHHBIMU.

Kakoe nn¢depennmansaoe ypaBHEHHE TIEPBOTO TOPSAKA Ha3bIBACTCS OJTHOPOIHBIM?

3anumure oOmuit BUA MMHEHHOTO TUddepeHManbHOr0 YpaBHEHHS IEPBOTO MOPSIIKA.

Kakne meTons! perrenus inHelHOTO M1 hepeHnnantsHoro ypaBHEHHS IIEPBOTO MOPsI/IKa BbI 3HaeTe?
3anuninre ypaBHeHHE bepHyIM U yKa>KuTe METOABI €r0 PEeLIeHHs.

CdhopmynupyiiTe HEOOX0IUMOE U JOCTATOYHOE YCIOBHE TOTO, YTOOBI ypaBHeHue P(x,y)dx+Q(x,y)dy=0 6bu10
ypaBHEHHEM B IIOJIHBIX TU(epeHIraiax.

Kaxkue criocoObI penieHns ypaBHEHHUs B TIOJMHBIX AuddepeHimanax cymecTByoT?

Uro Takoe WHTETPUPYIOMINH MHOKHATENb?

Jaiite onpenenenne nudepeHInanbHOTO ypaBHEHHUS N-0T0 MOPSAKA.

Uto Ha3bIBaeTCS OOIIUM U YaCTHBIM peIeHIsIMA A HepeHIInaTIbHOr0 YpaBHEH!S N-0ro mopsiaka?

Kakue tumsl auddepeHInanbHbIX ypaBHEHHH BBICIINX MTOPSAKOB JOIYCKAOT HOHKEHUE MopsiaKa?

Kakne nuddepeHnuanbHple  ypaBHEHHS N-OT0  IOPsKa HA3bIBAIOT JIMHEWHBIMH  OJHOPOIHBIMUY;
HEOIHOPOAHBIMU? 3alMIINTE UX B 0OLIEM BHJIE.

Kakas cucrema pemieHuil JIMHEHHBIX OJHOPOAHBIX JU(QQEpEeHIHANbHBIX YpPaBHEHHUH  Ha3bIBaeTCs
(yHIamMeHTaIBHOM?

Kak 3anuceiBaercst obliiee peleHne JMHEHHBIX 0THOPOIHBIX TUddepeHIHaIbHBIX YpaBHEHUI n-0ro nopsaka?
Kak 3ammceiBaeTcs oOmiee pelieHHe JIMHEWHBIX HEOIHOPOIHBIX IH(pdepeHnrnanbHpIX YpaBHEHHH N-0ro
nopsiaka’?

B 4ém 3akirodaeTcst MeTO ] BApHALIMHU IPON3BOJIBHBIX MIOCTOSTHHBIX ?
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20.

21,
22,

23.
24,
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Pannl.

B uém 3akmovaeTcs IPUHIUI CYNEPIO3ULIUK PEIICHUN JUIsl IMHEHHBIX HEOAHOPOAHBIX AU PepeHINaIbHBIX
ypaBHEHHH n-oro nopsiaxa?

Kakoe ypaBHeHHe Ha3bIBatOT Xapakrepuctuueckum? Kak ero Haitu?

Kakoii Bun umeer oOliee pemieHHE JMHEHHOTO OJHOPOJHOrO U (epeHINaTLHOTO YpaBHEHHS BTOPOTO
MOPSJIKA C TOCTOSTHHBIMU KO3 (QUIIMEHTaMH, €CIIH KOPHHU XapaKTEPHUCTHYEKOTO YPaBHEHHSL:

a) ACHCTBUTEIbHBIC U PA3JINYHBIC;

0) paBHBIC;

B) KOMIUICKCHEIE;

Kakne cnenmanbHble BUABI IPAaBON YacTH JIMHEIHOTO HEOXHOPOAHOTO AU(QEpEeHINATEHOTO YPAaBHEHHUS N-0T0
TIOPSI/IKA C TIOCTOSTHHBIME KO3 ((PHUIIMEHTaAMH pacCMaTPHUBAIOTCS IIPH ITOI00PE BUA YACTHOTO PEIICHUS?
3anmumuTe YacTHOE PEeIIeHNE JIMHEHHOTO HEOJHOPOAHOTO Au((EePEHIINATBPHOTO YPaBHEHHUS N-0T0 MOPSIIKA IS
cilydyaeB, KOTja npasast 4acTh f(X) uMeeT BUI:

a)f(x) = Ae™,

6)f(x) = Asin Bx + B cos Bx;

B)f(x) = Pp(x)e**.

Kakas cucrema nuddepeHnraibHbIX YpaBHEHNH HAa3bIBACTCS KAHOHMYECKOW; HOPMAJIbHOMH?

Copmymupyitre 3apady Ko mins HopMambHOH cucTeMbl T GepeHIaTbHBIX ypaBHEHUH.

Uto Ha3bIBaeTCs OOIIUM pemIeHIHeM HOPMAaIbHOH CHCTEMBI TU( G epeHIHaTbHBIX YPaBHEHUI?

3anumuTe THHEWHYIO OTHOPOIHYIO crcTeMy AuddepeHnInanbHpIX yYpaBHECHHH.

KakoBa cTpykTypa o0m1ero pemeHns JHHEHHOH 0JHOPOTHON CHCTeMBI (G epeHIIATHHBIX YpaBHCHUN?
3anummuTe THHEHHYI0 HEOAHOPOAHYIO CHCTEMY AU GepeHINATBHBIX yPaBHEHHH.

KakoBa cTpykTypa 0011ero pemeHus JMHEHHOW HeoTHOPOHOH cucTteMbl quddepeHanbHbIX ypaBHeHN?

1.Yucnossie psansl. CXOIUMOCTb.

2. HeoGxoaumelil ¥ JOCTaTOUHBIE IPU3HAKH pAAOB (cpaBHeHus, [lanambepa, Komm 1 HHTErpanbHbIi).

3. 3HaKoIepeMEHHbBIC U 3HaKOUepenyomnmecs psasl. [Ipusnak JleiiOuuna. AdGcomoTHas 1
YCIIOBHASI CXOJMMOCTb.

4.®OyHKIMOHANBHBIC Psibl. PABHOMEpHAS CXOIUMOCTD.

5. Crenennblie psabl. UHTEpBa CXOJUMOCTH.

6. Psnp1 Teiinopa u Makiopena.

7. IlpuMeHeHNe K BBIYMCICHAIO QYHKINN U ONPE/IeICHHBIX HHTETPaJIOB.

8. Psin @ypee. Paznoxenune Gynkuuii B psg Oypbe ¢ nepuoom 27 u neprogaom 21.

9. Henonusle panst Oypee.

10.Pa3znoxenwue B psaasl ypbe HETIEPHOANICCKUX (PYHKITHIA.

Bonpoch! 1 3a1aHus K 3K3aMeHy. 4 ceMecTp

Teopusi BeposiTHOCTEH

ghwnPE

©oNo

11.
12.
13.

14.
15.
16.

17.
18.
19.
20.

Kakwne coObITHS Ha3BIBAIOTCS TOCTOBEPHBIMHU, HEBO3MOXKHBIMH, CITy4aiHBIMU?

Kakue coObITHS Ha3BIBAIOTCS COBMECTHBIMU, HECOBMECTHBIMH, PABHOBO3MOXKHBIMHU?

Kak 0003Ha4aloT ¥ B KAKHX CIIy4asX UCTIOIb3YIOT KIIACCHYECKOE U TEOMETPHUYECKOE OIIPEIeNICHNE BEPOSTHOCTH?
Kaxue ocHOBHBIE CBOICTBa BEPOSITHOCTH?

Kakne koMOWHAIMM Ha3bIBAIOTCS MEPECTAaHOBKAMHM, pa3MENICHUsIMH, coueTaHMAMH? Kak oOo3Hauaercst n
BBIYHCIISICTCS KOJIMIECTBO 3THX COCTHMHCHUI?

CoopmynupyiiTe TEOpPEMBI CII0KEHNS BEPOSITHOCTEH COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

Kakne ciryuaifHpie coOBITHSI Ha3BIBAIOTCS] HE3aBUCUMBIMH?

Kak 0003Ha4atoT 1 ONPEAEIISIOT YCIOBHYIO BEPOSTHOCTh?

ChopmynupyiiTe U 3alUIINTE TEOPEMbl YMHOXKEHHUSI BEPOSITHOCTEH 3aBHCHUMBIX W HE3aBUCHMBIX CIyYaiHbBIX
COOBITHIT?

KaxumM ycrmoBHsSM TOIKHO yIOBIETBOPATH COOBITHE, YTOOBI €r0 BEPOSITHOCTH MOXHO OBIIO HaiiTH 1O (opmyIe
MoJIHOM BeposiTHOCTH? Kakoit Bun umeeT ta ¢popmyna?

[Tpumenenne popmyisl baiteca. 3amummre Gopmysst baiieca.

Yro HazbiBaeTcs Gpopmyioit bepaymm?

[To xakuMm ¢opMmyllaM HaXOJSAT BEPOSTHOCTb ITOSIBIICHHS COOBITHS A MeHee m WJIM HEe MEHee m pa3 B n
HE3aBUCHMBIX HCIBITAaHUIX cXeMbl bepHymnn?

[To xako# GopMysie HAXOAAT BEPOSITHOCTH MOSIBICHUSI COOBITHS A XOTs ObI OJIH pa3 B N UCTIBITAaHUAX?

Kaxk HaliTi HanGosiee BeposiTHOE 3HAYEHHE YnCIia MOSIBICHUs coObITHS A B cxeMe bepHyim?

B kakmx cioydasx ucmonn3yroT ¢opmyidy llyaccoHa, JOKaIbHYIO WIM HHTErpayibHYI0 (opmynsl Myaspa-
Jlannaca?

Kax HaiiTi BEpOSITHOCTH TOSIBIIEHUS] COOBITHS B CIIydae MPOCTOrO MOTOKa?

UYro Takoe cirydaiiHbIe BETMYNHBI, TUCKPETHBIC M HETIPEPhIBHBIE CTyYaifHbIE BETMIHHBI?

YKaxxuTe OCHOBHBIE 3aKOHBI PACTIPE/ICTICHUS TUCKPETHON BEIMYMHBI U YCIOBHS UX HCIOIb30BAHUS.

Kak onpenemnsroTcs 1 9TO XapakTePU3YIOT YHCIOBBIE XaPAKTEPUCTHUKHU TUCKPETHBIX CITyYalHBIX BETHINH?
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21. Kaxk onpenensror (yHKIHIO paclpeaeieH s U IUIOTHOCTH BEPOSITHOCTEH HENPEPhIBHBIX CIy4aiHbIX BEJIMYUH?
Kakue cBoiicTBa UMEIOT 3TH PyHKIIH?
22. Kakas cymiecTByeT CBS3b MEXIy HHTErpanbHOH W nuddepeHnnansHol  QYHKIMSIMU paclpenesieHus
BEPOSATHOCTEN?
23. Tlo xakuM opmysTaMm MOXKHO BBIYHCIUTH BEPOSTHOCTH MOMAIaHHs CITy4ailHOM BETMYMHBI B IPOMEXYTOK (a, b),
WCTIONB3YS MHTETPANbHYI0 Win AuphepeHInanbHy0 GYHKINN pactpeaeIeHus?
24. Kakne 4uCIIOBBIE XapaKTEPUCTUKH CYNIECTBYIOT ISl HEPEPHIBHBIX CIyJalHBIX BEJIMUUH U YTO XapaKTEPHU3yeT
KaXkmas U3 Hux”?
25. Kak BBIYHCIIUTB YNCIOBBIE XapaKTEPHCTHKH HETIPEPHIBHBIX CITyYaifHBIX BEINYNH?
26. YKaxuTe OCHOBHBIE CBOHCTBA MaTEMAaTHIECKOTO OXKUIAAHUS U IUCIICPCHH.
27. YKaxuTe OCHOBHBIEC 3aKOHBI PaCTIpeeICHUS HEIPEPBIBHBIX CIyJallHBIX BEIMYUH U UX BHULI.
28. KakoBbl YHMCIIOBBIE XapPAaKTEPUCTUKH OCHOBHBIX 3aKOHOB pACIpEeCHUS JUCKPETHBIX M HENPEpPBIBHBIX
CITy4alHBIX BEJIUUNH?
29. Tlo kakuM GopMyaM HaXOMIAT BEPOSITHOCTD MOMAAAHUsI CIIy4aifHON BennaruHbl X B MpoMexyTok (a, b), ecan X
pacnpezeneHa o paBHOMEPHOMY, IIOKa3aTeIbHOMY HIIM HOPMalbHOMY 3aKOHY?
30. Kak wmaiitu ¢yukuuio pacnpenencuus Y = @(X), ecnmu X — JUCKpeTHas WM HENpEpbIBHAS CIydailHast
BeMYHHA?
31. Kak onpenensioT HadaJlbHbIC U HEHTPAIBHBIE MOMEHTHI, KO3(D(UIIMEHT KOppeNsAuy U KaK CBA3aHBI TOHATHSA
KOPPEJIAINH, 3aBUCHMOCTH 1 HE3aBUCUMOCTH CITy4aifHbIX BETHIHH?
32. Chopmynupyiite npaBuio 30 ¥ KaK OHO HCHOJIB3yeTcs?
33. ChopmynupyiTe HEHTPAIBLHYIO MIPEaCIbHYI0 TeopeMy JIsmyHoBa.
MartemaTuyeckasi CTAaTHCTHKA
Uro aBnseTcs NpeAMEeTOM MaTeMaTHYECKONH CTaTUCTUKU?
CdopmynupyiiTe OCHOBHBIE 33]]a4l MATEMAaTHUECKOI CTATUCTUKHU.
Jaiite onpeeneHus reHepaIbHON U BEIOOPOYHOI COBOKYITHOCTH.
OxapakTepu3yiTe CymHOCTh BHIOOPOYHOTO METO/Ia B MaTeMaTHUECKON CTaTUCTHUKE.
JlaiiTe onpenenaeHust ANCKPETHOTO U HHTEPBAIBHOT'O BAPHALIIOHHBIX PSIJIOB.
Uro Ha3bIBaeTCA SMIUPHUIECKOI (QyHKIMEH pacTipeaeIeHus.
Urto Ha3pIBae€TCS MOJUTOHOM U TUCTOIPAMMOiL?
Jaiite onpenenenus BEIOOPOYHON CpeAHEH, BRIOOPOYHON TUCIIEPCHH, BBIOOPOYHOTO CPEIHEKBAAPATHIECKOTO
OTKJIOHEHHUS.
9. aiiTe omnpeaeneHne TOUYSUHOMN OLEHKU NapaMeTPOB paclpeielieHHs CITy4aifHOW BEIMUUHBI U cHOPMYIUpYyHTE
Tpe6OBaHI/I§I, MPCABABIIACMBIC K TOUCUHBIM OILICHKaM.
10 Ykaxure ToueUHbIC OIICHKN MAaTEMATHYCCKOT'O OKHUJIaHUA U JUCIICPCUH.
11. OxapakTepu3yite METOJI MOMEHTOB IOJIyYEHHS TOUCUHBIX OI[CHOK.
12. OxapakTepusyiiTe METO/I MaKCUMaJIbHOTO TPABJIONIO00NSI.
13. laiiTe onpeneneHus JOBEPUTEIILHOTO HHTEPBAIA, JOBEPUTEIBHON BEPOSTHOCTH, YKAKHUTE TOYHOCTh OLICHKH.
14. Vkaxure NUpaBWIO IOCTPOEHHS JOBEPUTEIBHOIO HWHTEpBaNa Uil OLEHKM MaTeMaTHYeCKOTO OXKHIaHUS
HOPMAJIBHOTO paclpeiesIeHHs IPH W3BECTHON JTUCTICPCHH.
15. Vkaxure npaBWIO IOCTPOEHHS JOBEPUTEIBHOIO HHTEpBaNa Uil OLEHKM MaTeMaTHYeCKOTO OXKHIIaHMS
HOPMAJIBHOTO paclpeieeHus IpH HeM3BECTHON IUCIIEPCHH.
16. Vkaxurte NMpaBHJIO HAXOXKAEHHUS MHTEPBAJIHHOHW OLIEHKH CPEJIHEKBAJIPAaTHYECKOTO OTKJIOHEHHS HOPMAaIbHOTO
pacnpesesneHusI.
17. JlaiiTe ompeneneHne CTATUCTHUECKON TUIIOTE3bl, OCHOBHOW U aTbTEPHATHBHON THIIOTES.
18. [aiire onpeeneHus OMKMOOK IEPBOTO U BTOPOTO Pojia, KPUTUIECKOH 00IacTu.
19. Ha3oBuTe OCHOBHBIE 3Tallbl IPOBEPKH CTATUCTUUECKHX THIIOTE3.
20. ChopmyupyiiTe MpaBWIO MPOBEPKH THIOTE3bl O 3HAYCHHHM MATEMATHYCCKOrO OXHIAHHS HOPMAaIbHOIO
pacrpeeeHus.
21. CdopmynupyiiTe NpaBUIO MPOBEPKU MIIOTE3BI O HOPMAIBLHOM PACHpE/IeNIEHHH C MCIIOIb30BAaHUEM KPUTEPHs
ITupcona.

Nk~ E

6.4  IIpumepHasi TeMaTHKAa KypPCOBBIX padoT (IPOEKTOB)
Y4eOHBIM IIIAaHOM HE TPELyCMOTPEHO

6.5 Mertoanyeckue yKa3aHMsl AJs OOy4arOLIUXCA IO OCBOCHMIO IMCHHMILIHHBI
(Mmomyuis)

CamocrostenbHass paboTa SBISETCS BAXKHOW COCTABIIONIEH B M3YYEHHM IUCLUIUIMHBI M COCTOUT U3
CIEIYIOIINX BUJIOB JESITEIbHOCTU:

- CaMOCTOSITENIbHOE U3YyYCHHE TEOPETUUECKOro MaTepuana, B TOM 4YHCJE JONOJHHUTEIBHOE U3ydeHHUE
MaTepHUaoB JEKIHH;

- MOJATOTOBKA K IMPAKTUYECKUM 3aHATHAM — H3Y49eHHE (OCBOCHHUE) TEOPETUIECKON YaCTH, OTHOCSIIEHCS
K 3aKOHaM (PM3HKH, IPIMEHSEMBIM B PEIICHUH 33]a49 ¥ BBITIOJTHEHUIO paboThI;

- MOATOTOBKA K 1a00PaTOPHBIM paboTaM — U3ydeHHE (OCBOCHUE) TEOPETUUECKOM JaCTH, OTHOCAIIEHCS K
BBINIOJTHEHHUIO PAa0OTHI; CO3AaHHE OTYETA IO BBIMOJIHEHHOH JJa00paTopHOIl paboTe; MOATOTOBKA K COOECEJOBAHUIO MO
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pabore.

Wzyuenne paucuuiuiiHbl TpeOyeT CHCTEMaTHYeCKOTO M II0CJIENOBATEIbHOIO HAKOIUICHHWS 3HaHWH,
CJIC/IOBATEIILHO, IPOITYCKU OTACJILHBIX TEM HE IO3BOJIAIOT ITyOOKO OCBOMTH MPEIMET.

Metoandeckue yKka3aHus 0 NOATOTOBKE K MaTepUanaM JIEKLHUH.

CryzneHTaM HEOOXOUMO:

OCBOUTH TEOPETHYECKHH MaTepHall, HAWTH OTBETHI Ha IPEJCTABICHHBIE BONPOCHI, HCIIOJB3YsS KOHCIIEKTHI
JeKOUi M peKOMEeHIyeMylo JurTeparypy. Kaxayio Hememo pEeKOMEHIYeTCs OTBOIUTH BpeMs Ul ITOBTOPEHUS
MPOHAEHHOTO MaTepuala, IpoBEpss CBOM 3HAHMS, YMECHHUS M HaBBIKU 110 IPEICTABICHHBIM BompocaMm. Ilepen kaxmoi
JeKnuel mpopabaTeIBaTh MPEIBIIYIIYIO JICKIUIO, M TEOPETHIECKUI MaTepHal B PEKOMEHIyeMOH JIUTEpaType A TEMBI
npeacTosimei nekuuu. Ilpw 3aTpyAHEHHSAX B BOCHPHATHH JICKIIMOHHOTO Marepuana, CIeAyeT OOpaTHThCS K
PEKOMEHAYEMBIM M HHBIM JIUTEPaTyPHBIM HCTOYHHMKAM U pa300paThcs camocTosATenbHO. Eciu pazoOpaTsest B MaTepuane
BCE K€ HE YIaJoCh, TO CYIIECTBYET Ipad)MK KOHCYJIbTAlMil IperojaBaTeiis, KOrJa MOXHO OOpaTHUThCS K HEMy 3a
MOSICHEHHUSIMU WJIN K€ TPOSICHUTH ATOT BONPOC Yy OoJiee yCHeBalomMX CTyICHTOB CBOEH rpynibl (II0TOKA), a TakkKe Ha
MPaKTHYECKNX 3aHATUSIX. Ba)kHO He OCTaBIATH MacIITaOHBIX «OEJIbIX MATEH» B OCBOCHHU MaTepHaa.

PexoMeHnanmy 1o NoAroTOBKE K MPAaKTHYECKUM/ 1Ta00PaTOPHBIM 3aHATHSIM.

CryneHTaMm clieyer:

Jlo ouepeaHOro MPaKTUYECKOTO 3aHATHSA, 110 PEKOMEHIOBAHHBIM JIMTEPATYPHBIM HCTOYHHKAM MpOpadoTaTh
TEOPETHUYECKNI MaTepHal JIEKIUH 110 TeME NPAKTHIECKOTO 3aHATHA. TeopeTHIecKnil MaTeprai CleLyeT COOTHOCHTE C
MPHUKJIAJHBIM, TaK KaK B HUX MOTYT IPHMEHSATHCS pa3lIUdHbIe MOAXOIbI, METOABI M T.Il. HHCTPYMEHTAPHUH, KOTOPHII HE
BCET/Ia OTPA)KEH B JICKIIMHU MJIM PEKOMEHAYyEeMOH y4eOHOM auTepaType; B Hadasle MPakKTUIECKUX 3aHATHH, ONPEAEIHTD C
Mperno/aBaTelIeM BOIPOCH TI0 MaTepHaly, BBI3BIBAIONIEMY OCOOBIC 3aTpy[HEHHS B €ro IMOHHMAaHHH, OCBOCHHH,
HEOOXOANMOMY TPH pPELICHHH IIOCTAaBJICHHBIX HAa 3aHATHM 3a/ad; Ha 3aHATHAX, JOBOJHUTH KaXKAYI0 3amady o
OKOHYATEeJIbHOT0/JIOTHYECKOTO PELICHHS, IEMOHCTPUPYS HOHIMaHKE NTPOBEICHHBIX PACYETOB (BBIBOJIBI).

CryzneHTam, TPONMYCTUBIINM 3aHATHS (HE3aBHCUMO OT MPUYMH), HE MMEIOIME MUCbMEHHOTO BBINOJHEHUS
71ab0paToOpHOW PabOThHl U MPAKTHYECKOrO 3a/laHusl, WM HE MOJTrOTOBHBIIMECS K JaHHOMY NPaKTHYECKOMY 3aHSTHIO,
PEKOMEHAYeTCS OTYUTATHCS IPENoJaBaTelio MO MPOMYIICHHBIM TeMaM 3aHATHIl OJHUM H3 yCTaHOBJIEHHBIX METOAOB
(caMOCTOSITENBHO — HEpEeNUCaHHBIl  KOHCHEKT, pedepar-oTpadoTKa, BBINOJHEHHAs J1a0OpaTOPHO-NpaKTHYEeCKas
paboTa/3agaHue U T.11.), HE I03)KE COOTBETCTBYIOIIETO CIIEAYIOMETO 3aHATHSL.

CTyneHThl, He OTUMTABIIMECS NO KaXIOH He MpopabOTaHHOM MMM Ha TeMe, K Hayaly 3a4eTHOH ceccuu,
YIIyCKalOT BO3MOKHOCTh IOJYYUTh ITOJIOKEHHBIE PEHTHHTOBBIC OaNibl 3a paboTy B COOTBETCTBYIOILIEM CEMECTPE, CO
BCEMH BBITEKAIOIIUMH IIOCIIEICTBUIMH.

7 YYEBHO-METOJUYECKOE W WH®OPMAILIMOHHOE OBECIHEYEHUE JIUCHUILIAHBI
(MOJTYJIS)

7.1. PexoMmenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

1. Illunayes, B. C. Briciras marematuka: yueouuk / B.C. IllunayeB. — Mocksa: UHDPA-M, 2021. — 479 c.
— (Bsicmiee obpasosanme). https://znanium.com/catalog/product/1185673

2. Slumenes, JI. T. Boicmas matemaruka: yueOuuk / JI. T. Slumenés. - Mocksa: PUOP: Uudpa-M, 2020. - 752
c. - (Boiciee o6pasoBanue; bakanaspuar). https://znanium.com/catalog/product/1056564

3. Jlakepuuk, A. P. Briciras marematrka. Kpatkuii kypc: yue6Hoe mocobue / A. P. JlakepHuk. - Mocksa:
Jloroc, 2020. - 528 c. - (HoBast yauBepcurerckas Gubnuoreka). https://znanium.com/catalog/product/1214510

4. Mamsixus, B. W. Briciras Mmatematika: yaeoHoe mocodue / B. . Manbixun. — 2-e u3j., mepepa0d. u Jo1.
— Mocksa: UTHOPA-M, 2020. — 365 c¢. — (Beiciiiee odpazoBanue). https://znanium.com/catalog/product/1067788

7.1.2. JlonoJHUTENbHAS JIMTEPATYpa

1. Beiciras matemarnka. [IpakTHKyM JUIsS CTYZEHTOB TEXHHMYECKHX M SKOHOMHYECKHX CHEIHaIbHOCTEH:
yaebHoe mocodue s By3os / I'. H. T'opemnos, b. A. T'opmau, H. JI. JlomonoBa [u ap.]; mox oOmieit pegakumeit b. A.
Tlopnava. — 2-e u3g., crep. — Cankr-IletepOypr: Jlans, 2021. — 676 c. https://e.lanbook.com/book/167180

2. Briciras matemaTrka. CTaHJapTHBIE 3a]ja4k C OCHOBaMH TEOPHH: YueOHoe mocodue aust By3oB / A. O.
Bnosun, JI. B. Muxanésa, B. M. Myxuna [u ap.]. — 2-e m3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 188 c.
https://e.lanbook.com/book/167178

3. Bynasik, I'. M. COopHEK 3a/1a4 ¥ yIpaKHEHHH 110 BBICIIEH MaTeMaTHKe: yaeOHoe mocodue /i By30B
/T. M. bynapik. — Cankr-IlerepOypr: Jlans, 2021. — 332 ¢. https://e.lanbook.com/book/165826
4. Tl'apbapyk, B. B. Pemenne 3amau mo BwIcmIel mMareMaTwKe. VIHTEHCHUBHBIH Kypc IUISI CTYICHTOB

TEXHHYECKHX By30B: yueOHoe mocobue / B. B. I'apbapyk, B. M. Pogun, M. A. IlIsapn. — Cankt-IletepOypr: Jlans, 2020.
— 444 c. https://e.lanbook.com/book/142327

5. Mankxur, A. C. 3amaun c pemICHWSIMH [0 BBICHIEH MaTeMaTHKe, TEOPHH BEPOSITHOCTEH,
MaTeMaTHYEeCKOH CTAaTHCTHKE, MaTeMaTHYeCKOMY IMpOrpaMMHpOBaHHUIO: ydeOHoe mocobue it OakanaspoB / A. C.
lankun, B. A. Ilankua. — 9-e n3n., crep. — Mocksa: M3naTenscko-Toprosas kopropanus «/Jlamkos u K°», 2020. —
432 c. https://znanium.com/catalog/product/1091871

6. unaues, B. C. 3agaynuk no BeIcIIci MaTeMaTHKe : yaeOHoe mocobue / B. C. [llunaues. — 10-¢ u3n.,
crep. — MockBa: UTHOPA-M, 2020. — 304 c. — (Bsicuiee oOpa3oBanue). https://znanium.com/catalog/product/1042456
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7. Kpatkuii kypc BBICIIeH MaTeMAaTHKH: y9eOHUK / IO 001, pes. 1. 3. H., pod. K. B. Bannuna. - 4-e u3n,.,
cTep. - Mockaa: W3narenbcko-Toprobast KOpIIOpamus «JlankoB u K®, 2020.-510 c.
https://znanium.com/catalog/product/1093244

7.2. JIunieH3MOHHOE M CBOOOAHO pacnpocTpaHseMoe MPorpaMMHoOe ofecniedeHue B TOM YHCJIe
0Te4eCTBEHHOI 0 MPOU3BOACTBA

1. Microsoft Windows 10 Pro

2. Microsoft Office 2010

7.3. [lepeuens npogecCHOHATBHBIX 0a3 TAHHBIX, HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM H PeCYPCOB
ceru UHTepHeT

1. DnekrpoHHO-OMOIMOTeUHas cuctema "Jlanp". Pexxum noctyma: https:/e.lanbook.com/

2. DNeKTPOHHO-0MOIMOTeYHAsl cucTeMa "Y HUBepCHTeTCKast OMOnoTeka oHaiiH". Pexxum nocryna:
https://biblioclub.ru/

3. DnekTpoHHO-O0UOIMOTeUHas cuctema "Znanium.com". Pexxum moctyna: https://znanium.com/

4. HanmonansHed nngpooit pecypc "PYKOHT". Pexum nocryna: https://rucont.ru/

5. Hayunas >nextponnas oubmmoreka "eLIBRARY.RU". Pexxum noctyna: https://www.elibrary.ru/

6. [IJTAT®OPMA OHJIAMTH-OBPA3OBAHUS LMS Moodle. Pexum moctyna: https:// https://do.mgutm.ru/

8 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOJYJIS)

VYueOHast ayuTOpHs IS IPOBEACHUS 3aHATHH JICKIMOHHOTO THIA; 3aHATHH CEMHHAPCKOTO THIA; IS
KypCOBOTO IPOSKTHPOBAHNS (BBIIIOIHEHMS KYPCOBBIX padoT); IS MPOBEICHUS TPYIIOBBIX M MHIUBUAYATBHBIX
KOHCYJIbTaINH; JUIs TEKYIIETO KOHTPOIS U MPOMEXYTOUHOH arTecTanuu. Paboune mecta oOywatomuxcs; Pabouee
Mecto npenoaasatens; Hoyroyk; [Ipoexrop, Oxpan; KmaccHas mocka, [I9BM ¢ moakimodeHneM K CeTH HHTEPHET U
00eCIeYCHUEM IOCTYTA B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBaTebHy0 cpeny YHuBepcureta. Aapec: 453850,
Pecny6nuka Bamkoprocras, r. Meneys, yi. CMmoneHckas, a. 34, ctp.1, aya. 1-208

9 OPITAHU3ALIMA OBPA3OBATEJBHOI'O TIPOHECCA JisA JIMII C OI'PAHUYEHHBIMHU
BO3MOXKHOCTSAMUAU

Opranusanys o0pa3oBaTebHOrO Hporecca A JUI ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSAMH OCYIIECTBIISICTCS B
COOTBETCTBHHU ¢ «MEeTOAMYECKUMH PEKOMEHJALMSMHU 110 OpPTraHMu3alMy 00pa3oBaTeNIbHOTO Mpolecca Ui HHBAJIHIOB U
JMI{ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbsl B 00pa30BaTENbHBIX OPraHM3alMAX BBICIIEr0 0Opa3oBaHUS, B TOM
YHCIIe OCHAIICHHOCTH 00pa3oBaTeIHHOTO Tporecca»y MuHucTepcTBa oOpa3oBanus u Hayku PO ot 08.04.2014r. Ne AK-
44/058H. B 00pa3zoBaTeIbHOM IIPOLECCE MCTIONB3YIOTCS COLMAIbHO-aKTUBHBIE M Pe(IeKCUBHBIE METOIBI O0ydeHHS,
TEXHOJIOTUH COIMOKYJBbTYPHOH peadWwInTalMi C [EeJNbI0 OKa3aHWS IOMONIM B YCTAHOBJIEHHM IOJHOLICHHBIX
MEXJIMYHOCTHBIX OTHOIICHWH C JAPYTMMH CTYAEHTAaMH, CO3JaHWH KOM(OPTHOTO IICHXOJIOTHYECKOTO KIMMaTa B
cryzeHdeckoii rpymme. CTyJeHTbl C OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI, B OTIIMYHME OT OCTAIBHBIX CTYJICHTOB,
HUMEIOT CBOM crenupuieckne ocoOEHHOCTH BOCHpPHATHS, nepepaboTku Mmarepuaina. Ilonbop u pa3paboTka y4eOHBIX
MaTepHaJIOB MPOU3BOAATCA C YUETOM HHIMBHIYaJbHBIX ocoOeHHOcTel. IIpexycMoTpeHa BO3MOXHOCTh OOYYEHHUS IO
MHJMBHYaJIbHOMY I'paduKy, MPH COCTaBICHUH KOTOPOI'O BO3MOXKHBI Pa3iIMYHble BAPHAHTHI IPOBEACHHS 3aHSATHH: B
aKaJeMU4ecKOoil rpyIe ¥ HHANBUAYAIBHO, HA IOMY C UCTIOIb30BaHHEM JIUCTAHIMOHHBIX 00pa30BaTEeIbHbBIX TEXHOJIOTHI
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AKTyanm3anusi ¢ y4eTOM pa3BHTHS HAYKH, TeXHHKH, KyJbTYPbl, 3KOHOMHMKH, TeXHHMKH, TEXHOJOTHil H
COLMAIBLHOM c(ephl
PykoBogurens OITOII

®UO, 10KHOCTh, yUeHas CTENeHb, 3BaHNe Ionnuce

Pabouas mporpaMma akTyanu3upoBaHa, 00CyXkKIeHa U 0J00peHa Ha 3aceJaHUU 00eCIICUNBatONICH Kad)eaph
WNupopManmoHHBIE TEXHOJIOTHH U CHCTEMBI YIIPaBICHUS

IIportokom ot 202 1. No

®UO, 10IKHOCTD, yUeHas CTEIICHb, 3BaHNE Iloamuce

Pabouas mporpamMma coriiacoBaHa Ha 3aceJaHUH BBITyCKaroIIeH Kadeapsr
MHpopMaIMOHHBIC TEXHOJIOTHH U CUCTEMBI YIIPABICHUS

IIporokon ot 202 1. Ne

®OUO, 10KHOCTD, yUeHasl CTEeNEeHb, 3BaH1e Ilonnuce

AKTyajqm3anusi ¢ Y4e€TOM Pa3BUTHSI HAYKH, TeXHHKH, KYJIbTYPbI, 3KOHOMHKH, Te€XHHKH, TEXHOJOTHIl H
couuaJbLHOMI chepbl
Pykosogurens OITOIT

®OUO, 10IKHOCTh, yUeHas CTENIEHb, 3BaHUE IToamuce

Pabouas mporpamMmMa akTyanu3upoBaHa, 00CyXkIeHa U 0J00peHa Ha 3aceaHnu oOecriednBaroeii kadempot
WHubopManmoOHHBIE TEXHOJIOTHH U CHCTEMBI YIIPABICHUS

IIporoxoi ot 202 1. Ne

®UO, 10IKHOCTh, yUeHas! CTeNeHb, 3BaHne IToanuce

Pabouast mporpaMma coriiacoBaHa Ha 3aceaHUH BBIMYCKAIOIICH Kadeaphl
WHpopMannOHHBIC TEXHOJIOTHH M CUCTEMBI YIIPABIICHHS

IIporokoi ot 202 1. Ne

®OUO, 10IKHOCTh, yUeHas CTENIEHb, 3BaHUE Iloamuce

AKTyajqu3alusi ¢ yY4eTOM pPa3BUTHSI HAYKH, TeXHHKH, KYJIbTYPbl, KOHOMHKM, TeXHHKH, TeXHOJIOTHil H
couuaIbLHOMI chepbl
PyxoBoautens OITOIT

®UO, 10IKHOCTh, yueHas CTeNeHb, 3BaHne Iloamuce

Pabouast mporpaMMa akTyaln3upoBaHa, 00CyXIeHa U 0JJ00peHa Ha 3aceaHuK 00ecTeYrBaroNIeit Kadeapo
NudbopmaninoHHble TEXHOJIOTUN U CHCTEMBI YIIPABJICHUS

IIporoxoi ot 202 1. Ne

®OUO, 10IKHOCTh, yUeHas! CTENIEHb, 3BaHUE IToamuce

Paboyast mporpamma coriiacoBaHa Ha 3aceJaHUH BBITyCKArOIIeH Kadeapsr
WHubopMamOHHBIE TEXHOJIOTHH U CHCTEMBI YIIPABICHUS

IIporokon ot 202 1. N

®UO, NoIKHOCTD, yueHas CTeNeHb, 3BaHne Ilognuce

AKTyanu3anusi ¢ y4eToM Ppa3BHTHS HAYKH, TeXHHUKH, KYJbTYPbl, 3KOHOMMKH, TeXHMKH, TEXHOJOTMil M
conuaabLHOMI chepsl
Pykosogurens OITOIT

®OUO, 10IKHOCTD, yUeHas! CTEeNEeHb, 3BaHUe IToamuce

Paboyas mporpamMma akTyanu3upoBaHa, 00CyxkJIeHa 1 0JJ00peHa Ha 3aceaHuu oOecrieynBaroleii kadeapb
WHpopMalMOHHBIE TEXHOJIOTHH U CHCTEMBI YIIPABICHUS

IIportokomn ot 202 r. Ne

®UO, 1oIKHOCTD, yueHas CTETIeHb, 3BaHNe Iloamuce

Pabogas mporpamMma coriiacoBaHa Ha 3ace€JaHWH BBITyCKaroIIei kadeapsr
I/IH(I)OpMaLH/IOHHBIG TEXHOJIOTUH U CUCTEMbBI YIIPABJICHUA

IIporokomn ot 202 1. Ne

®UO, 1oIKHOCTD, yueHas CTETeHb, 3BaHNe Ilogmuce
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