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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. OBnageHNe COBPEMEHHBIM MaTeMaTUYECKUM allapaToM Ui AaJbHEHIIero UCTI0Ib30BaHus B APYTUX

00/1acTAX 3HAHUS
1.2. 3agaum:

1. ®opmupoBaHue

2. @opMmupoBaHWE yMEHHS pa3dupaTtbcsi B MPOPECCHOHAIBHBIX BOIPOCAX,

MaTEMaTHYCCKOM S3BIKC

TOTOBHOCTH  MCIOJIb30BAHUSA
npodeccrnoHaNbHOM AeATETPHOCTH

MaATECMaTUYCCKUX

METOIOB B

MPaKTUYECKOU

u

c(hOopMyIHPOBaHHBIX Ha

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

2. MECTO JUCIHUANJIUHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI U

OBBEM C PACIIPEJAEJEHUEM 110 CEMECTPAM

Hukn (pasznen) OIT: b1.b
JucuumuinHa OTHOCHTCS K 00s13aTebHoi yactu OITOIT u 00s13aTenbHa 17151 OCBOCHUSL.

Casi3b € 0CJIEIYHOIHMH JUCHHIIMHAMH (MOAYJISIMH), IPAKTHKAMMA

Ne i/ HaumenoBanue Cemectp ITudp KOMIETSHINN
1 Teopus cucTeM 1 METOIBI CETEBOTO 4 OK-5
[UIAHUPOBAHUS M YIIPABJICHHS
2 Mexannka 5,6 OI1IK-2
3 HudopmannonHas 6€30MacHOCTh 6 OIIK-2
4 [penmumuioMHas mpakTUKa 8 OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5,
IK-7, IK-8, I1K-9, ITK-10, TIK-11, TIK-29,
I1K-30, TIK-31, TIK-32, ITK-33, TIK-18, TIK-
19, TIK-20, TTIK-21, TIK-22
Pacnpenesienue 4acoB JUCHUIITIUHBI
OuHo-3204HasA ¢popma 00yUeHHs
Cemectp
(Kypc. Cemectp Ha Kypee) 1(1.2) 2(1.2) 3(2.1) 4(2.2) Hroro
Henenp 17 2/6 18 2/6 17 2/6 18 2/6
Bun 3anstuit VII PI1 VII PI1 VII PI1 VII PI1 VII PII1
Jlekuun 4 4 4 4 4 4 8 8 20 20
[IpaxkTHyeckue 16 16 16 16 20 20 12 12 64 64
HWroro ay. 20 20 20 20 24 24 20 20 84 84
KonTtakTtHas paboTa 20 20 20 20 24 24 20 20 84 84
Cawm. pabota 97 97 88 88 75 75 88 88 348 348
Yacel Ha KOHTPOJIb 27 27 36 36 45 45 36 36 144 144
Hroro 144 144 144 144 144 144 144 144 576 576
Bun npoMexyTo4HO# arTecTanuu:
OK3aMeH 1 cemMecTp
Dk3ameH 2 ceMecTp
OK3aMeH 3 ceMecTp
OK3aMeH 4 ceMecTp




3aounas popma o0yueHust

Cemec
(Kype. Comeorp ;1; kyped) 1(1.1) 2(1.2) 3(2.1) 4(2.2) Hroro
Henens 25/6 25/6 25/6 25/6
Bup 3ansaTuit yiI PII YII PII YII PII YII PII YII PII
Jlexmun 2 2 2 2 2 2 2 2 8 8
[TpakTHyeckue 6 6 6 6 6 6 6 6 24 24
Uroro ayn. 8 8 8 8 8 8 8 8 32 32
KonrakTHas pabora 8 8 8 8 8 8 8 8 32 32
Cam. pabota 127 127 127 127 127 127 127 127 508 508
Yacel Ha KOHTPOJIb 9 9 9 9 9 9 9 9 36 36
Hroro 144 144 144 144 144 144 144 144 576 576
Bun npomMexxyTOYHOM aTTECTALMU:
OKk3aMeH 1 ceMecTp
OKk3aMeH 2 cemMecTp
OKk3aMeH 3 ceMecTp
OKk3aMeH 4 ceMecTp
3. IVIAHUPYEMBIE  PE3VYJIbTATBI OBYYEHUSI 1O JUCHUIIJIMHE (MOIAVYJIIO),

COOTHECEHHBIE C PE3YJbTATAMM OCBOEHMS OBPA3OBATEJILHOM ITIPOT'PAMMBI

B pesynbraTe ocBOSHHS UCHUIUIMHBI (MOAYIIs) «Briciias MaTemMaTnkay 00ydaroIMics TODKEH:

3HaTB: OCHOBHI BBICIICIH MaTEMaTUKH HEOOXOAUMBIE JUIsl PElIeHHs TPOGECCHOHATBHBIX 3a/1au.

YMerh: IpUMEHATh TEOPETUUECKUE MOJEIH JUUIS ONUCAHUS IPEUlaracMblX 3alaHUi U TOJIy4YEeHHsl pE3yJIbTaToB;
pa3buparbcsi B mpodeccCHOHANBHBIX BOIPOcax, ChOpMyIMpOBaHHBIX HA MATEMaTHYECKOM SI3bIKE; TIPUMEHSThH
MaTeMaTUYECKHUE NOHITH IIPU OIIMCAHUM NIPUKJIAIHBIX 33[a4 U UCIIO0JIb30BaTh MATEMATUYECKUE METOIbI IIPU UX
pELIEHNH; PENIaTh THIIOBBIE 3a1a4H; IPOBOJUTH aHAIU3 PEIICHHS U A€TaTh BBIBOABI.

Buagers: HaBbIKAMHM NPHMEHEHHs COBPEMEHHOIO MAaTe€MaTH4eCKOr0 HHCTPYMEHTAapUs MU peEIleHHs
npodeccHoHaNBHBIX 3a1a4, METOAMKONW NOCTPOCHMS, aHAIN3a M MPUMEHEHHS MAaTeMAaTHYECKUX MOJEINCH Ul OLCHKH
COCTOSIHHS, U TIPOTHO3a Pa3BUTHS SIBJICHUH U MPOIIECCOB B MPOECCHOHATBHON AEATEIHHOCTH.

[porecc u3ydyeHus TUCIMUILIMHBI (MOYJISI) HAPABJICH HAa (POPMHUPOBAHKE CIICTYIONIUX KOMIICTCHIINMI:

OK-5 cnoco0HOCTBIO K CAMOOPraHM3aLMU U CAMO00Pa30BAHNUIO

OIIK-2 cnocodHOCTHI0 pellaTh CTAaHAAPTHBIE 3aJa4d  NPogeccHOHANBHOH JesiTeILHOCTH HAa OCHOBe
uHpopManMoHHOii u GubIMoOrpaduyecKkoii KyJbTyphbl ¢ IPUMeHeHHEM WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOTHIi ¥ € y4eTOM OCHOBHBIX TPpeOoBaHMii HHPOPMALMOHHON 0€30I1aCHOCTH



4, CTPYKTYPA Ul COIEP)KAHME JUCIUILIMHBI (MOIY.JIS)

OuyHo-3204Has opma 00ydeHHs

Kon
3aHITHS

HaumeHnoBanue pa3aciioB, TEM, UX KPaTKOC COACPIKAHUE U PE3YyJIbTaThl OCBOCHUSA /BI/I,H 3aHsATHs/

Cemectp

Yacos

Wnurepaxkr.

[Tpak.

IoAar.

DopMupyeMblii
MIPU3HAK
KOMITETCHIUN

O11eHOYHEIE
cpencTaa

Pa3gen 1. JInneiinas aare6pa. AHAJTUTHYECKAs] TeOMeTPHs. JJ1eMEHThl BEeKTOPHOMH ajredpbl

11

Temal.l. MaTpunps! u onpenenurenu. [loraTue Matpuiisl, cBoiicTBa. Oniepanuu HaJ MaTpULAMU.
Onpenenureny.

Kpatkoe conepxanue: onpeneneHue MaTpyll, BUABI MaTpHIl, OlepallMi HaJ MaTpUIlaMH, CBOMCTBa onepanuit
HaJl MATPHULIAMH, OTIpeJIeSICHNE MOHSATHS MUHOD U alreOpanveckoe JONOIHEHNE; BEIYMCICHUE ONpeIenTeNeH,
CBOWCTBA OIPEJEIUTENICH.

3HaTh: OCHOBHBIC INOHATUS U METOJbI JIMHEHHOH anreOpbl, MCIONB30BaTh METOMbl JIMHEIHOH anreOphl B
MIPAaKTHYECKOH M IMPO(ECCHOHANBHON ESITENbHOCTH, AITOPUTMBI PEIICHUS CTaHAAPTHBIX 3a7ad, METOJbI
MaTeMaTHIecKoi 00pabOTKH JaHHBIX

YMeTh: ¢BOOOAHO pemaTh, 0000ImaTh, aHATU3UPOBATh 33/1a4d JIMHEHHON anreOpsl, NCIIOJIb30BAaTh METOJIBI
JIMHEHHON anreOphl B MPaKTHIECKOH U MPO(ECCHOHATBHON NeITeIbHOCTH; Pa3oHpaThCst B Ipo(hecCHOHAIBHBIX
BOIPOCAX, c(hOPMYJIMPOBAHHBIX HA MATEMAaTHIECKOM S3bIKE, CTPOUTH JIOTHIECKH 00OCHOBAHHBIC PACCY KICHUS
Brnaners: HaBBIKAMHU COBPEMEHHBIX BHOB MaTeMaTHUECKOTO MBIIUICHNUS, pa30MpaThes B MPOecCHOHATBHBIX
BOIpOCax, c(hOpPMYITHMPOBAHHBIX Ha MaTEMAaTHYECKOM SI3bIKE IPUMEHSATh MaTEMaTHUYECKUE TIOHSATHS JTMHEHHON
aJIreOphl P ONTMCAHUH TUTIOBBIX IPO(ECCUOHAIBHBIX 33/1a4 M UCIIOJIb30BaHUE MaTEMAaTHYECKUX METOI0B IPH
UX pEelIeHUH, UMETh HaBBIKU ITOCTPOCHHUSI JIOTHUECKH 000CHOBaHHBIX paccyxkjeHuil. /Jlek/

OK-5
OIIK-2

Koncmekr

1.2

Temal.l. Matpuns! u onpenenurtenu. [loraTue Matpuiisl, cBoiicTBa. Oniepanuu HaJl MaTpHLAMHU.
Onpenenureny.

YMmeTh: cB0OOAHO pemiath, 00001MaTh, aHANM3UPOBATH 3aJ]a4d JIMHEWHON anreOphl, UCTIOJIb30BaTh METOIbI
JIMHEHHON anreOphl B IPaKTHIECKOH M MPOQECCHOHATIBHON eI TeIbHOCTH; pa3orpaThest B Ipo(ecCHOHAIBHBIX
BOMpOCax, CGHOPMYIMPOBAaHHBIX HAa MaTeMaTHYECKOM SI3bIKE, CTPOMTH JIOTHYECKH OOOCHOBaHHBIC
paccyxaenus. /Tlp/

OK-5
OIIK-2

VYeTHbll onpoc

13

Temal.l. Matpuusl u onpenenureny. [lonsitue MmaTpuibl, cBoiicTBa. Onepanuu HaJl MaTpULAMU.
Onpenenureny.

W3ydnTh TeOpETHYECKIT MaTepHall Ha OCHOBE JICKIIUH M PEKOMEHIYEMOH JINTePaTyphl; IMOATOTOBUTCS K
MPAKTHYECKUM 3aHATHSM; YCTHOMY OITPOCY IO BOIIPOCAM JUIsi CAMOMIOATOTOBKH, petieHuio 3aaad. /Cp/

24

OK-5
OIIK-2

VYeTHbll onpoc

1.4

Tema 1.2 UccnenoBanue cucteMsl TMHENHHBIX ypaBHeHHN. MeTox [Maycca. @opmyinel Kpamepa. Matpuunsrit
MeToJ. Permenue cucteM MMHEHHBIX OJHOPOAHBIX ypaBHeHHe. Obmmiee U GpyHIaMeHTaIbHOE pEIICHHE.
Kpatkoe conepxaHue: omnpeneneHne U BUA CHCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHH, MCCIEI0BaHNE
CHCTEM JIMHEHHBIX aJreOpanmyecKuxX YPaBHEHHH Ha COBMECTHOCTh M OMNPEACICHHOCTb, METOMIBI PEUICHUS
CHCTEM JHHEHHBIX anreOpanvdecKux YpaBHEHWH; pPEIICHHE CHUCTEM JIMHEHHBIX OIHOPOAHBIX ypaBHEHUIA;
ITOPUTM HAaXO0XJICHHUS 0011eTo U PyHIaMEHTAIHHOTO PEIICHIH CUCTEM JIMHEHHBIX YPaBHEHHII.

OK-5
OIIK-2

KoHncmekt




3HaTh: OCHOBHBIC INOHATHS W METOABI PEIICHUS CHUCTEM JIMHEIHBIX alreOpanyecKux ypaBHEHHH, HaBBIKH
COBPEMEHHBIX BHJIOB MaTEMaTH4ECKOTO MBIIUICHHS, HWCIIOJIb30BaHUE MaTeMaTHYeCKUX METOJIOB B
MPaKTHYECKOH M IMPO(EeCcCHOHATBHON NEesATENbHOCTH, aJrOPUTMBbl PEICHUS CTaHIAPTHBIX 3a]ad, METOJbI
MaTeMaTH4ecKoi 00pabOTKH JaHHBIX

YMerh: CcBOOOIHO pemarb, 0000IIaTh, aHAIW3UPOBATH 3a/Ja4d JIMHEHHOW anreOpbl, HCIOJIB30BATH
MaTeMaTUYecKHe METOAbl B IIPAKTUYECKOH ¥ TNPO(QECCHOHANIbHOM JeSTENIbHOCTH; pa3Ouparbcst B
podeCCHOHANBHBIX BOMNpOCaX, CHOPMYIMPOBAHHBIX HAa MaTeMaTHYECKOM S3bIKE, CTPOMTH JIOTHYECKH
000CHOBaHHEIE PAacCyKICHUS

BitageTs: HaBBIKaMU COBPEMEHHBIX BHIOB MaTeMAaTHIECKOTO MBIIUICHUS, pa30UpaThcs B MPOPeCCHOHATBHBIX
BOIIPOCax, c(hOPMYIMPOBAHHBIX HA MAaTEMAaTHYECKOM sI3bIKEe IPUMEHATH MaTeMaTHYECKUE TTOHATHS JTNHEHHON
anreOpBI IPU ONMCAHUH THIIOBEIX IPO(QECCHOHATIBHBIX 33/1a4 U UCIIOIBE30BAaHNE MaTEMaTHIECKUX METOJOB IIPH
UX pELICHHH, IMETh HABBIKH IIOCTPOCHHMS JIOTHUeCKU 000CHOBAHHBIX paccykIeHui. /JIek/

1.5 Tema 1.2 MccnenoBanue cucteMsl IMHENHBIX yYpaBHeHU. MeTon I'aycca. @opmyanel Kpamepa. MaTpuunblit 4 OK-5 VYeTHbll onpoc
MeTo/1. Perienue cucteM JIMHEHHBIX OHOPOAHBIX ypaBHeHHe. OOIIee U pyHAaMEHTaIbHOE PEIICHHE. OIIK-2
YMeTh: cBOOOAHO peniaTh, 000011aTh, aHATM3UPOBATH 3a1a4H JIMHEHHOW anredpbl, UCTIOIb30BaTh
MaTeMaTHYeCKHe METO/IbI B IPAKTHYECKOH U MPO(eCcCHOHANTBHOMN JIesITeNbHOCTH; pa3oupaThcs B
npodecCHOHANBHBIX BOIPOCaX, chOPMyIMPOBAHHBIX HA MATEMAaTHYECKOM SI3bIKE, CTPOUTH JJOTUUECKH
o0OocHOBaHHbIe paccyxaeHus. /TIp/

1.6 Tema 1.2 MccnenoBanue cucTeMsl TMHEHHBIX ypaBHeHHH. MeTox ["aycca. @opmynsl Kpamepa. MaTpudsslii 24 OK-5 VYerHbll onpoc
MeTo/1. Perienue cucteM JIMHEHHBIX OHOPOAHBIX ypaBHeHHe. OOIIee U GpyHAaMEHTaIbHOE PEIICHHE. OIIK-2
W3y4nTh TeOpeTHYECKNH MaTepHall HA OCHOBE JIEKIIUI ¥ PEKOMEHYEMOM TUTEPaTyphl; HOATOTOBUTCS K
NPaKTHYECKUM 3aHATHSM; YCTHOMY OIPOCY IO BOIIPOCAM JJIsi CAMOIIOATOTOBKH, pelleHuro 3a1ad. /Cp/

1.7 Tema 1.3 Bekropsl. JIuHeliHbIe onepaunn Haa BekTopaMu. CKaJsipHOE, BEKTOPHOE U CMEILIAHHOE 1 OK-5 Koncnekr
IIPOU3BEICHUS BEKTOPOB, CBOICTBA U NMIPUIIOKEHHs. JINHEHHO 3aBHCUMBIE M HE3aBUCHMBbIE BEKTOPBIL. basuc Ha OIIK-2

IUTOCKOCTH H B TIPOCTPAHCTBE. PaznoxeHne BeKkTopa mo 06asucy.

Kpatkoe conepxaHnue: onpeaeieHue U IOHATUE BEKTOPA, JIMHEHHBIE ONIEpallui HaJl BEKTOPAMH,
KOJUIMHEAPHOCTh ¥ KOMILJIAHAPHOCTh BEKTOPOB, MOHITHE CKAJISIPHOIO IPOM3BE/IEHUS U €r0 CBOMCTBA,
TOHSATHE BEKTOPHOTO MPOU3BEACHUS U €r0 CBOMCTBA, MOHATHSA CMEIIaHHOTO MPOU3BEICHUS U €ro CBOMCTBA,
TIPUMEHEHHE BEKTOPOB; ONPEJEICHUS U CBOMCTBA JUHEHHON 3aBUCUMOCTH U JINHEWHOW HE3aBUCHMOCTHU
BEKTOPOB; OMpeIeICHUE MOHITH 0a3uca, pa3ioKeHHEe BEKTOpa 10 0a3uCy, MOHATHE KOOPIUHAT BEKTOPOB,
pa3ioKeHue BEeKTopa M0 KOOpHHATaM BEKTOPOB 0a3uca, IOHATHE BEKTOPHOTO POCTPAHCTBRA.

3HaTh: OCHOBHBIE TIOHATUS U METOJIbI BEKTOPHOU ainreOpbl, HABBIKM COBPEMEHHBIX BHJIOB MaTeMAaTUYECKOTO
MBIIIUICHUSI, HWCIIONE30BAaHUE MATEMAaTHUYECKUX METOJOB BEKTOPHOH anreOpel B IMPAKTHYCCKOH W
po(eCCHOHATBHON NEATeTHPHOCTH, ANTOPUTMBI PEUICHHS CTaHAAPTHBIX 3aJad, METOIBl MaTeMaTHYCCKOMN
00pabOTKH JaHHBIX

YMeTb: CcBOOOJHO pemiath, 0000mAaTh, aHAIM3UPOBATH 3aJa4d BEKTOPHON aireOpbl, MCIOIB30BATh
MaTEeMAaTHYECKUE METOJAbI BEKTOPHON aireOpbl B MPAKTUYECKOW H TNPO(ECCHOHATBHOU IesTEIbHOCTH;
pa3dupatbcs B MpodecCHOHANBHBIX BOIMPOCaX, CHOPMYIHPOBAHHBIX HAa MAaTEMAaTHYECKOM S3bIKE, CTPOUTH
JIOTHYECKU 00OCHOBAHHBIC PACCYKACHUS

BrageTs: HaBbIKaMH JIS PEIICHUs 33]]a9 B CBOEH MpeAMETHON 00J1acTH, HABBIKM COBPEMEHHBIX BUJIOB
MaTeMaTHIeCKOT0 MBINUICHHS, pa30MpaThCsl B MpOoGheCCHOHATIBHBIX BOIIPOCcax, cHopMyaMpoBaHHBIX Ha




MaTEMaTHIECKOM SI3bIKE IPUMEHATh MAaTEMATHUECKHE TIOHATHSI BEKTOPHOH ayreOphl IPU OTMMCAHUH THITOBBIX
podeCcCHOHANBHBIX 33/1a4 U UCII0JIb30BaHNE MaTeMaTHYECKUX METOJIOB IIPH UX PEIICHUH, UMETh HaBBIKH
MIOCTPOEHHMS JIOTHYECKH 000CHOBAHHBIX paccyxiaeHuil. /Jlex/

1.8

Tema 1.3 Bektopsl. JIuneitHble onepaiyu Haj BekTopaMu. CKaJsipHOE, BEKTOPHOE M CMEIIAaHHOE
MIPOU3BE/ICHUS BEKTOPOB, CBOICTBA U NMPUIIOKCHHS. JIMHEHHO 3aBUCUMBIC M HE3aBUCHMBIC BEKTOPHL. ba3uc Ha
IUIOCKOCTH U B IPOCTPAHCTBE. PaznoxeHue BeKTOpa Mo 0asucy.

YMeTh: ¢cBOOOTHO peniath, 00001IIaTh, aHATH3UPOBATH 331a4l BEKTOPHOM anreOphl, HCIOIh30BaTh
MaTEMAaTHYCCKUE METOJIbI BEKTOPHOM anreOphl B MPAKTHICCKON U MPOPECCUOHATBHON NEeSITeIbHOCTH;
pas3dupaTbes B IpOecCHOHANTBHBIX BOMIPOCaX, ChOpMYINPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOHUTH
JIOTHIEeCKU 000CHOBaHHBIE paccyxneHus. /T1p/

OK-5
OIIK-2

VYerHbll onpoc

1.9

Tema 1.3 Bekropsl. JInneitHble onepanmu Hag BeKTopaMu. CKasipHOE, BEKTOPHOE H CMEIIaHHOE
IIPOU3BENEHUS BEKTOPOB, CBOMCTBA U MPUJIOKEHUS. JINHENHO 3aBUCUMBbIE U HE3aBUCUMbIE BEKTOpHI. ba3uc Ha
IUTOCKOCTH 1 B ITpocTpaHcTBe. PaznokeHne Bekropa no 6asucy.

W3yunts TeopeTHUECKUI MaTepral Ha OCHOBE JICKIIMH B PEKOMEHIYEMOH JINTEPATYPhI; MOATOTOBUTCS K
MPaKTHYCCKUM 3aHATHSAM; YCTHOMY OMPOCY MO BOIPOCAM JIJIsl CAMOIIOATOTOBKH, peleHuro 3aaad. /Cp/

24

OK-5
OIIK-2

VYeTHBIN onpoc

1.10

Tema 1.4 Ananutnueckas reomerpust. [Ipsimast Ha mimockocTu U B mpoctpaHcTse. [Imockocts. KpuBbie
BTOpOTO Mopsiaka. IIoBepXHOCTH BTOPOTO MOPSAKA.

Kpatkoe copeprkanue: onpeneneHue 1 BUABI pa3InIHbIX YpaBHEHUH MPsIMOIl Ha MIIOCKOCTH, yCIOBUSA
MapajuieIbHOCTH U MEPIICHIUKYIAPHOCTH MPSAMBIX, YTOJ MEXK/Ty MPSIMBIMHE; BBIBOJ] YPaBHCHHI OKPYKHOCTH,
9JUIMIICA, TUIIEPOOIIBI U apadolibl; ITIOCKOCTh, 00IIee YpaBHEHHUE IIIOCKOCTH, B3aUMHOE PACIIOJIOKECHHUE
IUIOCKOCTEH, YroJl MeX/y TNIOCKOCTSIMU, PACCTOSIHAE OT TOUKH JI0 INIOCKOCTH; 001ee M KAHOHHYECKOE
ypaBHEHHE MPSIMOH B IPOCTPAHCTBE, YTOJI MEKIY MPSAMBIMHU B IPOCTPAHCTBE, B3AUMHOE PACIIONIOKEHUE
MIPSIMO¥ U TTOCKOCTH; UCCIIEIOBAaHUE TOBEPXHOCTEH BTOPOTO TOPSIIKA METOIOM TapaJUIeIbHBIX CEUCHUH,
KaHOHWYECKHUH BUJI ypPaBHCHUH MOBEPXHOCTEH BTOPOTO TTOPSIKA.

3HAaTh: OCHOBHBIC TIOHATHS ¥ METOABI AaHAIUTHYECKOW TEOMETPHH, HABBIKH COBPEMCHHBIX BHIOB
MaTEeMaTHYECKOTO MBIIIICHAS, WCIONIb30BaHUE MATEMAaTHYECKHUX METOJOB AHATUTHYECKOW T'C€OMETPHUH B
MPAKTUIECKOH W TPOQEeCcCHOHATPHON NEesATeTbHOCTH, alTOPUTMBI PEUICHUS CTaHIAPTHBIX 3a7ad, METOJBI
MaTeMaTH4ecKO 00pabOTKH JaHHBIX

YMeTh: cBOOOTHO pemiath, 0000IaTh, aHATU3UPOBATH 3aJa4d AHAIWTUYECKOW T€OMETPUH, UCTIOIh30BaTh
MaTeMaTHYeCKHUE METOMAbI aHATUTUIECKON T€OMETPHH B NMPAKTHUECKON U NMPO(ECCHOHATHHOMN AeATENbHOCTH;
pa3duparbesi B podecCHOHANIBHBIX BOMpPOCcax, c(hOpPMYJIHPOBAHHBIX Ha MaTeMaTHYECKOM S3bIKe, CTPOHUTH
JIOTHYECKH 0O0CHOBAHHBIE PACCYKICHUS

BrnameTts: HaBBIKaMH| IS pEIICHUS 3a/1a9 B CBOEH IpeMETHON 00JIaCTH, HABBIKM COBPEMEHHBIX BHIOB
MaTeMaTHIECKOTO MBIIUICHIS, pPa30upaThCs B MPOpECCHOHATIBHBIX BOIIPOCaX, CPOPMYINPOBAHHBIX Ha
MaTEeMAaTHYECKOM SI3BIKE MPUMEHSATh MATEMAaTUICCKHE TIOHATHS aHAIUTHYSCKOW TEOMETPHHU IIPH OTMCAHHUU
TUTIOBBIX PO(ECCHOHAIBHBIX 33/1a4 U HCIIOIH30BAaHUE MATEMATHYCCKUX METOJIOB MIPH UX PELICHUHU, UMETh
HABBIKH IOCTPOCHHUS JIOTHYECKH 00OCHOBAHHBIX paccyxacHuid. /JIex/

OK-5
OIIK-2

Koncnexr,
TECTHPOBaHUE

111

Tema 1.4 Ananutnueckas reomerpus. [Ipsimast Ha mIockocTH U B pocTpaHcTse. [Inockocts. Kpusbie
BTOpOro nopsiaka. IloBepxHOCTH BTOPOro NOPSIAKA.

YMeTh: cBOOOTHO pemiath, 0000IIaTh, aHATU3UPOBATH 3aJa4d AHAIWTUYECKOW T€OMETPUH, UCIIOIh30BaTh
MaTeMaTHYECKHUE METO/bI aHAMTHICCKON T€OMETPHH B MPAKTHUECKON U MPO(ECCHOHATHHOMN AEATENbHOCTH;

OK-5
OIIK-2

KonTtponbHas
pabora




pa3buparbcsi B MpoecCHOHANBHBIX BOMPOCaX, CPOPMYJIMPOBAHHBIX HA MAaTEMAaTHYECKOM SI3bIKE, CTPOHTh
JIOTHYECKU 000CHOBaHHbIC paccyxacuus. /TIp/

1.12

Tema 1.4 Ananutndeckas reoMeTpus. HpHMaH Ha IJIOCKOCTU U B IPOCTPAHCTBE. IInockocTsh. KpI/IBI)Ie
BTOPOI'O MOpsaKa. HOBerHOCTI/I BTOPOI'O MopsAaKa.

I/I3y‘~II/ITL TeOpeTI/I‘IeCKI/Iﬁ Marepual Ha OCHOBC JICKITUH U peKOMeHI[yeMOfI JIMTEPATYPhbl; IOATOTOBUTCA K
MPAKTUYCCKUM 3aHATHUAM; YCTHOMY OIIPOCY IO BOIIpOCaM AJid CaMONOATOTOBKH, PCHICHUIO 3a4a4. /Cp/
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OK-5
OIIK-2

VYeTHBIN onpoc

1.13

[MoaroroBka u nmpoBeaeHUE IK3aMeHa /JK3aMeH/
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OK-5
OIIK-2

IIpoBenenue
JK3aMeHa

Paszgen 2 MaremaTH4yecKuii aHAJIU3

2.1

Tema 2.1 @ynkunn u npenenst. OnpeneneHus u cBoicTBa QyHKIMH. OnpenercHns npeaena
mocienoBarensHOCTH. Omnpenenenus npenena yakiuu. CroiicTBa npenenos. [lepBrrii u BTOpoit
3aMeuartenbHble Ipeaenbl. HermpepbBHOCTh (hyHKIUH.

Kpatkoe copeprkanue: onpeneieHue GpyHKIUM, CBOUCTBA QYHKIMH, KiTacCHPUKaius GYHKINN; OnpeaeicHIe
MIOHSATHS TIpeJiesia YUCIIOBOI MOCIEA0BaTEILHOCTH, CBOWCTBA; ONPEACIICHHs OHTHUS Ipeseia (GYHKIHH,
CBOﬁCTBa, OCHOBHbBIC TPUEMBI BBIYUCJIICHUA ITPEACIIOB, HepBLIﬁ u BTOpOﬁ 3aMEYaTCIIbHbIC MPCACIIbI;
OTIpE/ICTICHUE HETIPEPHIBHOCTH (PYHKIMH, KITaCCU(PHUKAIIMS TOYCK pa3phiBa.

3HAaTh. OCHOBHbBIE IOHATHS U METOAbI BBIYHUCIICHUA MPEACTIOB YHUCIOBBIX HOCJ’ICI[OBaTeJ'IbHOCTeﬁ n (l)yHKIIHFI,
UCTIONIb30BAaHNE METOJOB MAaTEMATHYECKOTO aHAIM3a B NMPAKTHUECKON M MpodeccHOoHaNbHON NesITeNbHOCTH,
AJITOPUTMBI PEIICHHS CTAaHJAPTHBIX 3aJa4, METO/(bl MaTeMaTHIECKOH 00pabOTKN TaHHBIX

YMeTh: pemaTh Ipeiesbl YUCIOBBIX IOCIeI0BATENBHOCTEH M (QYHKIMH, peniaTs, 00001I1aTh, aHATH3UPOBATh
3aa4d  JUCLUIUIMHBI, HCIOJIB30BaTh METOAOB MAaTEeMaTHYECKOTO aHalM3a B MNPAaKTHYECKOH W
podeCCHOHANBHON AEATENBHOCTH; pa3oupaThcs B MPO(EeCCHOHATBHBIX BONPOCAX, cHOPMYIUPOBAHHBIX Ha
MaTeMaTHIeCKOM S3bIKE, CTPOUTH JIOTHYECKH 0OOCHOBAHHbIE PACCYKICHUS

BJ'Ia}Z[eTI)I HaBBIKaMU UIA pCIICHUA 3aJ1a4d B CBOCH HpeI[MeTHOfI O6J'IaCTI/I, HaBbIKM COBPEMCHHBIX BHUI0B
MaTeMaTHYECKOTO MBIIUICHHS, pa30upaThCs B PO ECCHOHATIBHBIX BONIPOCaX, CPOPMYIHPOBAHHBIX Ha
MAaTeMAaTUYCCKOM SA3bIKE IPUMCHATH METOABI MATEMATHUYCCKOI'O aHaJIn3a MpHU OMMMCAHUN THITOBBIX
HpOCbeCCI/IOHaHBHI)IX 3a7a4 U UCIIOJIB30BAHUE MATEMATUYCCKUX METOI0B IIPHU UX PEHICHUU, UMCTh HaBBIKU
MMOCTPOCHHMSI JIOTMIeCKH 000CHOBAHHBIX paccyxacHui. /JIex/

OK-5
OIIK-2

Koncmekr

2.2

Tema 2.1 @yukuuu u npeaenst. OnpeneneHus u cBoiicTBa Gyukiuu. OnpeneacHus npeaena
nocnegoBarenbHocT. Onpeenenus npeaena Gpyakuuu. CBoicTBa npesenos. [lepBolit u BTopoit
3aMedareNnbHbIe Tpeaessl. HempeprlBHOCT QyHKITHH.

3HaTh: OCHOBHBIC MOHSATHUS W METOABI BRIYHCIICHUS TPEIEIOB YHCIOBBIX MTOCICIOBATEIBPHOCTEH M (DYyHKIIHIA,
HCTIOJB30BaHUE METOJIOB MaTEMAaTHYECKOTO aHAIH3a B MPAKTHYECKOW U MPOPECCHOHANBHONW NEesITeIbHOCTH,
ITOPUTMBI PEIICHUs CTAHAAPTHBIX 33124, METOIbI MaTeMaTHIecKoii 00padotku nanueix. /Ilp/

OK-5
OIIK-2

VYeTHbll onpoc

2.3

Tema 2.1 ®ynknun u npenensl. Onpenenenus U cBoiicTBa GpyHKIMK. OnpeaeneHus npenena
nocnenoBaresibHOCTH. Onpenenenus npenena Gynkuun. CoicTsa npenenos. [1epBolii 1 BTopoit
3aMedarenbHbIe peaensl. HempepsBHOCTS GyHKIHH.

N3yuuts TeopeTuueckuil MaTepuall Ha OCHOBE JIEKLIMH U PEKOMEHIyEeMOH JINTEPATYPbI; IOATOTOBUTCS K
MPaKTHYECKUAM 3aHATHSAM; YCTHOMY OMPOCY IO BOIPOCAM JIJIsl CAMOIIOATOTOBKH, pereHuro 3amad. /Cp/
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OK-5
OIIK-2

VYceTHslii onpoc

2.4

Tewma 2.2 IIponsBoaHas u ee npumenenue. lpasuna nupdepenmuponanns. Tabmuma mpoN3BOIHBIX.
[IpousBonHas pyHKIMM 3amaHHON apameTpuueckuii. [Ipon3BonHast GyHKINH 3aJaHHON HESBHO.

OK-5
OIlK-2

Koncnexr




HccnenoBanne GyHKINY C IOMOIIBIO IPOU3BOAHOM. DYHKINSA HECKOIBKUX HE3aBUCHMBIX IEPEMEHHBIX.
Kparkoe coneprxanue: ornpeaeseHre Ipou3BoIHOM, npaBuia AuGhepeHIUpOBaHIs, IPOU3BOIHAS CII0XKHOM,
HESIBHOM, 00paTHOM, mapaMeTpryecKoi (GyHKIMH; TPUMEHEHUE IPOU3BOIHOM IIPU BBIYUCICHUH ITPEAEIOB
(GyHKIMHA; HEOOXOAMMOE M I0CTATOYHbIE YCIOBUSI HAXOXKJICHUS IPOMEIKYTKOB BO3PACTAaHHS M yOBIBaAHMS;
TIOHSTHE TOYKH HKCTPEMyMa, HEOOXOANMOE U JIOCTATOYHBIE YCIOBUS CYIIECTBOBAHUS TOYEK SKCTPEMYMa,;
TIOHATHE TOYKH Iepernda, HeoOX0ANMOE 1 IOCTaTOYHOE yCIOBHE CYIIECTBOBAHUE TOUKH Neperuoda,
MPOMEKYTKHU BBIMYKIOCTH U BOTHYTOCTH; HAXOKACHHE aCUMITOT rpagukoB GyHKIHI, CXeMa HCCICIOBaHHS
(GYHKIUH ¥ IOCTPOSHHS ee rpaduka; onpeaeneHie NpOu3BOJHOW HECKOIBKHX He3aBHCUMBIX MIEPEMEHHBIX,
YacTHbIC IIPOM3BOAHBIE, SKCTPEMYM (QYHKIUH ABYX HE3aBHCHUMBIX IEPEMEHHBIX.

3HaTh: OCHOBHBIC IOHATHS JU(PepeHINATEHOTO HCUHUCICHHUS, IPAaBIiIa, METOIBI U CIIOCOOBI pelIeHus 3a1ad,
NPUMEHEHHE METOIOB I HepeHINaIbHOTO HCYHCIICHUS B IIPAKTHYECKOH U PO ecCHOHAIBHON
JeATEIFHOCTH, aJTOPUTMBI PELICHHs CTAHAAPTHBIX 3a/1ad, METOABI MaTeMaTHYecKold 00pabOTKU JaHHBIX
YMerb: CBOOOIHO pemiath, 0000IaTh, aHaIM3UPOBATh 3ahaud JU((GEPEeHINATHLHOTO HMCYUCICHHUS,
UCIIONIb30BaTh METoAbl  Au((EpeHINaTbHOT0 HCYUCICHHS B MPAKTHYECKOW U MpodecCHOHANbHON
JIeATENIHOCTH; pa30upaThcsi B NMPO(ECCHOHATBHBIX BOIpOCaX, CHOPMYIMPOBAHHBIX Ha MaTEeMaTHYECKOM
SA3BIKC, CTPOUTD JIOTUYECKU 000CHOBaHHEIC pacCyKICHUA

Brianets: HaBbIkamMu AJ1s penieHus 3a1a4 qudhepeHnnanbHOro HCUUCICHUS, pa3oupaThes B
po¢)eCCHOHATIBHBIX BOMPOCaX, CHOPMYTUPOBAHHBIX HA MATEMATHUCCKOM SA3bIKE MPUMEHATH METOIbI

I GepeHINaIbHOT0 UCYHUCIICHUS IPH ONTMCAaHUH THIIOBBIX MPO(ECCHOHANBHBIX 331a4 M UCIIOJIB30BaHUE
MaTeMaTHIECKUX METOJOB IIPH HX PEILICHUH, IMETh HABBIKU MOCTPOCHUS JIOTHYECKH 000CHOBaHHBIX
paccyxacHui. /Jlex/

2.5

Tewma 2.2 TIponsBoaHas u ee nmpumerneHue. [pasmna guddepernmupoanns. TabmuIa MPON3BOIHBIX.
[MpousBonHas GyHKIMHK 3a1aHHON MapaMeTprdecknil. [Ipon3BonHas GyHKIMK 3a1aHHOHW HESBHO.
HccnenoBanne GpyHKINH ¢ TTOMOIIBIO MTPOM3BOAHON. DYHKIINS HECKOJIBKUX HE3aBHCUMBIX ITEPEMEHHBIX.
YMeTh: cBOOOIHO pemnraTh, 000011aTh, aHATM3UPOBATh 3a1a4n i} epeHInaIEHOr0 HCUUCIICHNS,
HCIIOJIb30BaTh METO/IbI TN PEePEeHIIATBHOTO HCUHUCIICHHS B TPAKTUUECKO U PO ecCHOHaTbHON
JIeTeNIbHOCTH; pa30upaThesi B MPOQeCcCHOHANBHBIX BOIIPOCax, ChopMyIMpOBaHHBIX HA MATEMAaTHYECKOM
sI3bIKE, CTPOMTB JIOTHYECKH 000CHOBaHHbIe paccyxaenust. /I1p/

OK-5
OIIK-2

VYeTHbll onpoc

2.6

Tema 2.2 TIpousBoaHas u ee npumeHenue. [Ipasuia audpepeniupopanus. Tadiauna npoU3BOAHbBIX.
[MpousBosHas GyHKIMHK 3a1aHHOM apaMeTpuyeckuil. [Ipon3BonHas GyHKIMM 3alaHHON HESIBHO.
HccnenoBanre GpyHKINY € TIOMOIIBIO TPOM3BOAHON. DYHKIIMS HECKOJIBKUX HE3aBUCUMBIX ITEPEMEHHbIX.
W3yunTh TeOpeTHYECKNH MaTepHall HA OCHOBE JIEKIIUI 1 PEKOMEHyEMOH TUTepaTyphl; HOATOTOBUTCS K
NPaKTHYECKUM 3aHATHSM; YCTHOMY OIPOCY IO BOIPOCAM JJIs CAMOIIOATOTOBKH, pelieHuIo 3aaay. /Cp/

28

OK-5
OIIK-2

VYerHbll onpoc

2.7

Tema 2.3 HeomnpeneneHHelii uHTerpan. Meroabl uHTerpupoBanus. OmnpeneneHHbld uHTerpai. dopmyna
Hryrorona-Jleiioanna. Ilpunoxenus omnpeneneHHoro wuHTerpana. HecoOcTBeHHble wuHTerpanbsl. KparHble
HHTETPabl.

Kparkoe copepkaHue: oIpejelieHME MOHATHS NEepBOOOpa3Has, HEONpEAENEHHbIH HWHTEerpai, CBolicTBa
HEOIPEJECIIEHHOTO HHTErpaya; METOJ HENOCPEJCTBEHHOIO HHTErPUPOBAHMSA, METOJ IOJACTAHOBKU, METOJ
WHTETPUPOBAHUS 10  YacTsAM,  HWHTETPHUPOBAHMSA  pAIMOHATBHBIX  JIpoOed,  HHTErpHpOBAHHE
TPUTOHOMETPUYECKUX (YHKIWH, HHTETPHPOBAHHE HPPALNOHANBHBIX (YHKIHH; OIpelnesieHHe W 3ajaada
MIPUBOAAIIAS K TOHSITHIO OTIPE/IICHHBIN HHTETpajl, CBOWCTBA ONpeIeIeHHOT0 HHTerpaja, ¢popmyna HeroToHa-

OK-5
OIIK-2

Komncnexr,
TECTUPOBAHUE

10




Jleii0HMIIa, OCHOBHBIC METOIBI BBIYMCIICHHS OIPEIEICHHOTO HHTErpasia, INPUIOKEHHS OIPENSIICHHOTO
HHTErpaja K pelIeHusM 3a/1au (pU3MKU U TeOMETPHH; OTPEJIeNICHNs U MTPpaBUila BEIYUCICHHUST HECOOCTBEHHBIX
MHTErpajioB MEPBOrO U BTOPOTO poja, WX MPUIOKEHHMS; ONPEIENICHUs] KPaTHBIX WHTErPaJioB, UX CBOWCTBA,
MIpaBUJIa BEIYUCICHUS U MTPHIOKEHHMS.

3HaTh: OCHOBHBIE ITOHATHS HHTEIPAILHOTO HCUHCIICHHUS, HCIIOJIb30BaHUE METOJI0B HHTEIPAILHOTO HCUHUCIICHHS
B IIPaKTUYECKOH U NMPOPECCHOHATIBHON NESTENFHOCTH, AITOPUTMBI PEIICHHUs CTAaHJapTHBIX 3a7ad, METOJbI
MaTeMaTu4ecKoi 00pabOTKH JaHHBIX

VYMeTb: cBOOOAHO pemarb, 0000IIaTh, aHAIM3UPOBATH 3aJadll WHTETPAILHOIO HCYUCICHHS HCIOJB30BaTh
METOJIbl HHTETPAIbHOTO MCYUCICHHS B NPAKTUUECKOW M NMPO(ECCHOHAIBHONW AESATEILHOCTH; pa3ouparscs B
npo(hecCHOHANBHBIX BOIPOCAX, CHOPMYJIMPOBAHHBIX Ha MATEMATHYECKOM S3BIKE, CTPOUTH JIOTMYECKH
000CHOBaHHEIE PACCyKIACHUS

BiameTb: HaBbIKaMH Ul PEIICHUS 3aJad HHTETPAaJbHOTO HMCYMCICHHS B CBOCH NpeqMeTHOH 00nacTH,
HaBbIKaM¥W COBPCMCHHBIX BUI0B MAaTEMAaTU4YE€CKOI'O MBIIJICHUA, pa361/1paT1)csl B HpO(beCCI/IOHaJ'H)HI)IX BoIpocax,
C(i)OpMyJ'II/IpOBaHHI)IX Ha MAaTEMaTHYCCKOM A3BIKEC MPUMEHATHL MCTOJbl HHTCIPAJIbBHOTO HCYHCICHUA IIpU
OIIMCAaHWU TUIIOBBIX HpO(i)eCCI/IOHaIH)HI)IX 3aaa4 U UCITIOJIb30BAHNEC MATEMATHYCCKUX METOJOB IMTPU UX PCUICHUH,
MMETh HAaBBIKU ITIOCTPOCHUSI JJOTHUECKH 000CHOBAHHBIX paccyxkaeHuil. /Jlex/

2.8 Tema 2.3 HeompenenenHnslit uHTerpan. Metoas!l uHTerpupoBanus. OmnpeneneHHbIl uHTerpan. Popmyna 6 OK-5 KonTtponsHas

Herorona-Jleitonuma. Ilpunoskenust ompeaeneHHoro wuHTerpaia. HecoOcTBeHHble uHTerpanbl. KpaTHbie OIIK-2 pabora
HHTETpajbl.
YMeTs: cBOOOIHO pemaTth, 0000I1aTh, aHATU3UPOBAThH 3aJja4ll WHTETPAIHHOTO MCUYHCICHHUS HCIIOIb30BaTh
METO/bI MHTETPATBHOTO HUCUYHCICHHUS B MPAKTUYECKONH M MPOQEeCCHOHATIBHON AEATEIBHOCTH; pa30upaTscs B
poeCCHOHANBHBIX BOMPOCaX, CHOPMYIMPOBAHHBIX HAa MAaTeMAaTHYECKOM S3bIKE, CTPOWTH JIOTHYECKH
o0ocHOBaHHbIE paccyxaeHus. /TIp/

2.9 Tema 2.3 HeomnpeneneHHelii unTerpan. Meroapl uHTerpupoBanus. OmnpeneneHHbld uHTerpai. dopmyna 32 OK-5 VYeTHbll onpoc
Herorona-JleitOnuma. IlpmmoskeHust ompeneneHHOro WHTerpana. HecoOcTBeHHBIE wHHTerpansl. KpaTHble OIIK-2
WHTETPAIbI.

M3yunth TeopeTHuecKuil maTepuasl Ha OCHOBE JIGKIUH M PEKOMEHAYEeMOMW JIUTepaTypbl; MOJITOTOBUTCS K
MPaKTHYECKUM 3aHATHSAM; YCTHOMY OIPOCY IO BOIPOCaM JIsi CAMOTIOATOTOBKH, peleHuro 3a1a4. /Cp/
2.10 [MoaroroBka u npoBeieHUE dK3amMeHa /IK3amMeH/ 36 OK-5 [IpoBenenue
OIIK-2 9K3aMeHa
Pasnea 3. Psaiabl. O0bikHOBeHHbIEe qu( depeHaNbHbIE YPABHEHHS.

3.1 Tewma 3.1 Juddepenumanpapie ypaBHeHus. JuddepeHnmanbaple ypaBHESHHUS IEPBOTO MOPSIKA. 2 OK-5 Koncmekr

Juddepennnanbaple ypaBHEHMS BBICIINX MOPSIIKOB. OIIK-2

Kparkoe conepxanue: nonstue quddepeHnnaisHoro ypaBHEHHS IEPBOTo Mopsiyika, 3anada Komm, Bupt

1 epeHInanbHbIX YpaBHEHUH, pellieHne YPaBHEHHUH C pa3IeIsIOIMMU IEPEMEHHBIMH, CTIOCOOBI peIeHNUs
OHOPOIHBIX AU hepeHINaNTBHBIX YPaBHEHUH IEPBOTO MOPSAKA, PEIICHNE TNHEWHBIX YPaBHEHHH,
ypaBHeHUH bepHym, perienne ypaBHeHHH B TOJTHBIX An¢ depeHIanax.

3HaTh: OCHOBHBIE TIOHATHSA, METOBI U MPaBHIa pemeHus I PepeHIIHaIbHbIX YpaBHEHUH IEPBOTO HOPSIIKA,
HCTIOJIB30BaTh METOABI MaT€MaTHYECKOI'0 aHalW3a B MPAKTUIECKOW M TMPpo(ecCHOHANBHOU NesTeIbHOCTH,
ITOPUTMBI PEIICHUS CTAaHAAPTHBIX 33124, METOIbI MaTeMaTHIeCKOi 00pabOTKH JaHHBIX
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VMeTh: cBOOOIHO pemarh, 000011aTh, aHATM3UPOBATh 3a7auH, UCIOJIb30BATH METOJALl MATEMATHYECKOIO
aHaIlM3a B IPAKTHYECKON U MPOPECCHOHATBHON JEATEILHOCTH; pa3ouparses B MpopeCCHOHABHBIX BOIPOCaX,
cOPMYIMPOBAHHBIX HA MATEMATHYECKOM SA3BIKE, CTPOUTE JIOTHYECKH OOOCHOBAHHBIE PACCYKACHUS

BiasieTh: HaBBIKAMU IS PEILIEHUS 3a/1a4 B CBOEH TPEAMETHOMN 00J1aCTH, HABBLIKH COBPEMEHHBIX BUIOB
MaTeMaTHYECKOTO MBIIIJIEHHS, Pa30MpaThCs B IPO(PECCHOHATBLHBIX BOIPOCaX, CPOPMYIMPOBAHHBIX HA
MaTeMaTHYECKOM SA3BIKE IPHUMEHATH METO/IBI MATEMATHYECKOTO aHAIN3a MPU OMUCAHUU THIIOBBIX
npo(eCCHOHANBHBIX 331U U MCIIOIb30BAHUE MATEMATHYECKUX METOOB MPU UX PELIEHUH, UMETh HABBIKH
[IOCTPOEHHMSI JIOTHYECKH 000CHOBAHHBIX paccyxaenuid. /JIex/

3.2

Tema 3.1 Juddepenunanpapie ypaBHeHU. JnddepeHnuanbaple ypaBHESHHUS IEPBOTO MOPSIKA.
HuddepeHnyansHple ypaBHEHHS BBICIINX MOPSIKOB.

YMeTb: cBOOOIHO peniaTh, 0000MaTh, aHATM3UPOBATh 3aJa4H, HCIIOJIb30BATH METOIBI MATEMaTHIECKOTO
aHaAJIM3a B IPAKTHIECKOH ¥ NPOeCCHOHATBHON NeITeBHOCTH; Pa30HPaThes B IPOPECCHOHATBHBIX
BOIIPOCax, CHOpMyITHUPOBAHHEIX HA MATEMATHYECKOM S3bIKE, CTPOUTH JIOTHYECKH 00OCHOBAHHBIC
paccyxaenus. /TIp/

10

OK-5
OIIK-2

VYerHbll onpoc

3.3

Tema 3.1 Tuddepenunansueie ypasuenus. JuddepeHupnansapie ypaBHEHHs IEPBOTO MOPSIIKA.
JuddepeHnunanbHpie ypaBHEHUS BHICIIHX MOPSIIKOB.

M3yunts TeopeTHuEeCKUii MaTeprai Ha OCHOBE JICKIMI U peKOMEHyeMOU TuTepaTypbl; HOATOTOBUTCS K
MPaKTHYCCKUM 3aHATHSAM; YCTHOMY OMPOCY MO BOIPOCAM JIIsl CAMOIIOATOTOBKH, peleHuro 3aaad. /Cp/

36

OK-5
OIIK-2

VYeTHbIl onpoc

3.4

Tema 3.2 Psapl. UncnoBsie psiabl. PSbl ¢ ONOXKUTEIBHBIMU WiICHAMH. 3HAKOUEPEAYIOIHECS PSIbI.
@OyHKIMOHAIIBHBIE PSBI, CTENeHHbIE Psiibl. [IpuOIKeHHbIE BHIYMCICHUS 3HAYCHUI (QYHKIMH C TOMOIIBIO
CTETIeHHBIX psioB. [IprMeHeHNne CTeNeHHbBIX PA0B K BEIYUCICHHIO MIPEICIIOB U ONIPEICICHHBIX HHTErPaIoB.
Psn ®@ypre. Kommnekcheie uncna. Murerpan Oypoe.

Kpatkoe comeprkaHue: MOHATHE YUCIOBOTO PsAAa, HEOOXOIMMOE YCIOBHE CXOIUMOCTH YUCIIOBEIX PSIOB,
JIOCTaTOYHBIE MIPU3HAKU CXOJUMOCTH YHUCIIOBBIX PSAAOB; MOHATHE 3HAKOUEPEAYIOLIEr0Cs U 3HAKOTIEPEMEHHOTO
psina, mpu3Hak JIeHOHUIIa CXOAUMOCTH 3HAKOUYEPEIYIOIIUXCS PAIOB, a0COMIOTHAS M YCIIOBHAS CXOAMMOCTh
3HAKOIIEPEMEHHBIX PSIOB; ONpeaelieHne (yHKIIMOHATIBHOTO U CTEIIEHHOTO P, Paaiyc U HHTESPBal
CXOAMMOCTH CTENICHHBIX PSIOB, pa3oKeHNne PYHKIUHA B CTETIEHHBIC PSbI, IPUMEHEHNE CTEIICHHBIX PSIOB B
NPUOJIMKEHHOM BBIYMCIICHUM; OHsTHE psina Dypee.

3HaTh: OCHOBHBIE IOHATHS TEMbI, HABBIKM COBPEMEHHBIX BH/I0B MATEMaTHYECKOTO MBIIUIEHHS, HCIIOJIB30BaHNE
METOJIOB MaTeMaTH4eCKOro aHajiu3a B IMPAKTHYECKOH M NPO(GEeCCHOHATIBHOW JEATeNIbHOCTH, alrOPHUTMbI
peIeHus CTaHIapTHBIX 33]a4, METOIbl MaTeMaTHUECKOH 00pabOTKH TaHHBIX

YMeTh: cBOOOIHO peniaTh, 000011aTh, aHATU3UPOBATh 31241 TEMBbI, HCII0JIb30BAaTh METO/Ibl MATEMATHYECKOTO
aHaJM3a B MPAKTHIECKOH U MPOPECCHOHANBHON AeITEIEHOCTH; pa30upaThes B MPOpeCCHOHATIBHEBIX BOIIPOCaX,
c(hopMyITHPOBAHHBIX HA MATEMAaTHICCKOM SI3BIKE, CTPOUTH JIOTHYECKH 0OOCHOBAHHEIC PAcCyKICHUS

BrnameTts: HaBBIKaMH ISl PEIICHUS 3a/1a4 B CBOCH MPEMETHOH 00JIacTH, HABBIKK COBPEMEHHBIX BUIOB
MaTeMaTHYeCKOTr0 MBIIIJICHUS, pa30rpaThcs B MPO(eCcCHOHABHBIX BOIIPOCax, ChOPMYIHPOBAHHBIX Ha
MaTeMaTH4YeCKOM SI3bIKE€ IPUMEHSATh METOJIbl MATEMAaTUUECKOT0 aHaJI13a MpU OMUCAHUN TUIIOBBIX
podeCCHOHANBHBIX 33/1a4 U UCII0JIb30BAaHNE MaTeMAaTHYECKUX METOJIOB IIPH UX PEIICHUH, UMETh HAaBBIKH
TIOCTPOCHHMSI IOTHIECKH 000CHOBAHHBIX paccykacHuid. /Jlex/

OK-5
OIIK-2

Komncrmexr,
TECTUPOBAHUE

3.5

Tema 3.2 Psp1. UncnoBble psiibl. PAabl ¢ TOI0XKHUTETBHBIMA YWiICHAMH. 3HAKOYEPETyFOIINECS PSIIBL.

10

OK-5
OIIK-2

KonTtponbHas
pabora

12




OyHKIINOHAIBHBIE PAIBI, CTEIICHHBIE pAABL. [IpHOIKeHHbIC BEIYNCIICHIS 3HAYCHAH (QYHKIINI ¢ TOMOIITHIO
CTETICHHBIX Ps/10B. [I[puMeHeHNe CTeNeHHbIX PSAA0B K BBIUMCICHUIO IPEAEIIOB U ONIPEIEIICHHBIX HHTETPaJIoB.
Psn @ypre. Kommnekcusie uncna. Murerpan Oypoe.

3HaTh: OCHOBHBIE TIOHATHUS TEMBI, HABBIKH COBPEMEHHBIX BHJIOB MAaTEMAaTUYECKOTO MBIIIICHUS,
HCTOJIB30BaHUE METOJIOB MATEMaTHUECKOT0 aHAJIM3a B MPAKTHICCKON U MPOPECCHOHANBHOM JICSITeIBHOCTH,
QJITOPUTMBI PEIICHHs] CTAHIAPTHBIX 33/1a4, METO/(bl MaTEMaTHUYEeCKOM 00paboTku manubix. /TIp/

3.6

Tema 3.2 Psnel. UucnoBsle psiabl. PAabl ¢ HOI0XKUTEIBHBIMU YJI€HAMU. 3HAKOYEPE Ty OIUECS PSBL.
@OyHKUIMOHATBHBIE PSABI, CTENeHHbIE Psibl. [IpuOIKeHHbIE BEIYUCICHUS 3HAYeHUH (QYHKIMH C TTOMOILBIO
CTETICHHBIX PsA0B. [I[puMEeHEHNE CTEIEHHBIX PAAOB K BBIYHCICHHIO IIPE/IENIOB U ONPEICICHHBIX HHTETPAJIOB.
Psn @ypre. Komnnekchele uncna. Murerpan Oypoe.

W3yunts TeopeTnuecKkuil MaTepuall Ha OCHOBE JIEKLIMK U pEKOMEHIyEMOH JINTEPATYPbI; IOATOTOBUTCA K
OPaKTHIECKUM 3a8HIATHSAM; YCTHOMY OIIPOCY II0 BOIIPOCAM ISl CAMOIIOATOTOBKH, pelueHuo 3amad. /Cp/

39

OK-5
OIIK-2

VYerHbll onpoc

3.7

[oxroToBka u mMpoBeIcHNE dK3aMeHa /JK3aMeH/

45

OK-5
OIIK-2

IIpoBenenue
JK3aMeHa

Pasnen 4. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA

4.1

Tema 4.1 Cnyuaiinbie coObiTusi. CirydaiiHble BETHYUHBL

Kparkoe copeprxaHue: NOHITHE CITy4aifHOTO COOBITHUS, BUMBI CITy4alHBIX COOBITHI, KIACCHYEeCKOe
OTIpeJieTICHHE BEPOSITHOCTH, CBOWCTBA BEPOATHOCTH, CTATUCTHUECKOE OINPEICIICHNUE BEPOSITHOCTH, €TI0
CBOHCTBO; OTIPEZICTICHUE CYMMBI M TIPOU3BEICHHS COOBITHS, TEOPEMBI CIIOKCHUS 1 YMHOXKEHHS, CIICIICTBUS U3
HUX; (popMmyna momHO# BeposiTHOCTH, popmyna baiteca; popmyna beprymm, popmyna [Tyaccona, mokansHas
u uHTerpanbHas popmyina Myaspa Jlamnaca; BUIBI CITy4aifHBIX BEJTHMYMH, 3aKOHBI PACIIPEAEICHUS CITyJaiHbIX
BEJIMYNH, YACIIOBBIE XapaKTEPUCTHKH CITyJallHBIX BEIMUHNH; IBYMEpHAs CIydaiiHas BEJIMINHA, 3aKOH
OOJIBIINX YHCEL.

3HaTh: OCHOBHBIC TIOHATHSA TEOPHUH BEPOATHOCTEH, MCIONB30BaTh METOABI TEOPHHM BEPOSITHOCTEH B
MIPAKTUYECKON M MpodeCCHOHATBHON MesATeIbHOCTH, AJTOPUTMBI PELICHHS CTaHJAPTHBIX 3a/ad, METOJBI
MaTeMaTH4ecKO 00pabOTKH JaHHBIX

YMeTh: cBOOOHO peniath, 000011aTh, aHATM3UPOBATh 3a]a4l TEOPUH BEPOSTHOCTEH, UCIIOJIB30BATh METOIbI
TEOPUM  BEPOSTHOCTEHl B MPAKTUUECKOH M  MpOQpEecCHOHATBHOW AEATENbHOCTH; pa3dupaTrbcs B
npodeCCHOHANBHBIX BOMpOCaxX, CHOPMYIMPOBAHHBIX Ha MaTeMaTHYECKOM S3bIKE, CTPOWTb JIOTHYECKH
000CHOBaHHBIE PacCy KICHHS

Brnaners: HaBbIKaMU AJIs1 pELISHUS 3a1a4 B CBOCH MPEAMETHON 00JI1acTH, HABBIKH COBPEMEHHBIX BHJIOB
MaTeMaTHYeCKOTr0 MBIIIICHNUS, pa30MpaThcs B Ipo(heCCHOHAIBHBIX BOIPOCcax, c(hOpMyIMpOBaHHbBIX Ha
MaTeMaTHYECKOM S3bIKE MPUMEHATh METO/IbI TEOPHH BEPOSTHOCTEH MIPU OMMCAHUH THUITOBBIX
podeCCHOHANBHBIX 33/1a4 U HCII0JIb30BAHNE MaTeMAaTHYECKUX METOJIOB IIPH UX PEIICHUH, UMETh HABBIKH
TIOCTPOCHHMSI IOTHIECKH 000CHOBAHHBIX paccykaeHuid. /Jlex/

OK-5
OIIK-2

Koncmekr

4.2

Tema 4.1 Ciryuaitabie coOprtusi. Cry4yaifHbIe BeJTMIHHEI.

3HaTh: OCHOBHBIE IOHATHS TEOPUH BEPOSTHOCTEH, HCIIOIB30BaTh METOABI TEOPUH BEPOSTHOCTEH B
MIPAKTUIECKOI M PO EeCCHOHANBHON AEITEIbHOCTH, aJITOPUTMBI PEIICHHS CTAaHIAPTHBIX 3a]1a4, METOIBI
MaTeMaTHIecKoi 00paboTku maHHbIX. /[Ip/

OK-5
OIIK-2

VYceTHslii onpoc

4.3

Tema 4.1 Ciryuaitasie coObrtusi. Criy4yaifHbIe BeJTHIHHEI.

44

OK-5
OIlK-2

VYeTHbIN onpoc

13




M3yuuth TeopeTHUECKU MaTepral Ha OCHOBE JISKIMI M PEKOMEHyeMOU JTUTepaTyphl; MOATOTOBUTCS K
MPAKTHYECKUM 3aHATHSAM; YCTHOMY OIIPOCY IO BOIIPOCAM JUIsl CAaMOMIOATOTOBKH, pernenuio 3aaad. /Cp/

4.4

Tema 4.2. Maremaruueckasi CTaTUCTHKA | eHepanbHas COBOKYIHOCTh. BbIOOpKa 1 criocoObl ee OpraHn3alyy.
Ouenku napameTpoB. CTaTUCTHYECKOE OLICHUBAHKE U IPOBEPKA TUIIOTE3, CTATUCTUYECKHE METO/IbI 00pabOTKH
9KCIIEPUMEHTATBHBIX TAHHBIX.

Kparkoe cozneprxanue: IOHATHE TeHEPaAIbHOM 1 BBIOOPOYHOI COBOKYITHOCTH, CTaTHCTHYECKOE pacIpeiesieHne
BBIOOPKH, TIOJIUTOH M THCTOrPaMMa; TOYCYHBIC H HHTEPBAJIbHBIC OIICHKH, CTATUCTHYSCKHE OLICHKH, MPOBEPKa
THIIOTE3.

3HaTh: OCHOBHBIE MOHATHS MATEMAaTHYECKON CTATUCTHKH, HCIIOJIb30BATh METOIBI MATEMaTHIECKOH CTATUCTUKH
B NPAKTHYECKOH M NPO(eCCHOHATIBLHOMN AESATENBHOCTH, AITOPUTMBI PEIICHUS CTAaHIAPTHBIX 3a1ad, METOMIbI
MaTeMaTHIeCKOH 00pabOTKH JaHHBIX

YMeTb: cBOOOIHO pemarh, 0000IaTh, aHATM3UPOBATh 3aJadyll MaTEMaTHYECKOH CTaTHCTHKH, UCIIONB30BATh
METOJIbl MaTeMaTHYEeCKON CTATUCTUKH B IPAKTHYECKON U MPO(PECCHOHATIBHON AESATENbHOCTH; pa3oupaThes B
po)eCCHOHATIBHBIX BOMPOCaX, CHOPMYIMPOBAHHBIX HA MAaTEMATHYECKOM SI3BIKE, CTPOUTH JIOTHUCCKHU
000CHOBaHHBIE PacCyKICHHS

BJ'IaZ[eTL: HaBbIKaMU Ui PCIICHUA 3adad B CBOCH Hpe[[MeTHOﬁ O6J'IaCTI/I, HaBbIKKM COBPEMCHHBLIX BHJI0B
MaTeMaTHYeCKOr0 MBbIIUIEHHS, pa30uparbcsi B NpodecCHOHANBHBIX BONpOcax, CHOpMyIMpOBaHHBIX Ha
MAaTeMaTU4€CKOM A3bIKE MNPUMCHATH METOAbL MAaTEMaTHYECKOM CTAaTHUCTUKU npu ONMCaHMU THUIIOBBIX
HpO(beCCI/IOHaJ'H)HI)IX 3a7a4 U HCIOJIb30BAHUC MATCMAaTUYECKUX METOAOB IPU HUX PCIICHUH, UMETH HAaBBIKU
TOCTPOCHHS JIOTHISCKH 000CHOBAHHBIX paccykneHui. /JIek/

OK-5
OIIK-2

Komncnexr,
TECTHPOBaHUE

4.5

Tema 4.2. MaTemaTideckas CTaTUCTHKA [ eHepaiibHas COBOKYIHOCTH. BEIOOpKa 1 cITOCOOBI e OpraHU3aIlHy.
Ouenku mapameTpoB. CTaTUCTHYECKOE OLICHUBAHKE U IPOBEPKA THUIIOTE3, CTATHCTHYECKUE METOIBI 00PaOOTKH
9KCTIEPUMEHTAIBHBIX TaHHBIX.

3HaTh: OCHOBHBIE MTOHATHS MaTEMAaTHYECKOH CTaTHCTHKH, MCIIOIb30BaTh METOIbI MAaTEMaTHIECKON
CTaTHUCTUKY B TIPAKTHYECKON M MPO(eCCHOHAIBHOM NeITebHOCTH, aITOPUTMBI PELIEHHUs CTAaHAAPTHBIX 3a/1a4,
METOJIpl MaTeMaTHIeckoii 00padotku gaHHBIX. /TIp/

OK-5
OIIK-2

KonTtponsHas
pabota

4.6

Tema 4.2. MaTeMaTideckasl CTaTUCTHKA [ eHepalibHas COBOKYIHOCTH. BEIOOpKa 1 CITOCOOBI e OpraHU3aIlHy.
Ouenku napameTpoB. CTaTUCTHUECKOE OLICHUBAHKE U IPOBEPKA TUIIOTE3, CTATUCTUYECKHE METO/IbI 00PabOTKH
9KCIEPUMEHTAIBHBIX TaHHBIX.

N3yuuth TeopeTUueCKUil MaTepuall Ha OCHOBE JIEKLIIUK U PEKOMEHlyEeMOH JINTEPATYPBI; IOATOTOBUTCS K
MPaKTHYECKUM 3aHATHSAM; YCTHOMY OMPOCY MO BOIPOCAM JIJIsl CAMOIIOATOTOBKH, peleHuro 3a1ad. /Cp/

44

OK-5
OIIK-2

VYeTHbll onpoc

4.7

[MoaroroBka u npoBeieHUE dK3amMeHa /IK3amMeH/

36

OK-5
OIIK-2

IIpoBenenue
SK3aMeHa

14




3aounasi popma oOyueHust

Kon
3aHITH

HaunmeHnoBanue pa3aeiioB, TEM, UX KPaTKOC COACPIKAHUE U PE3YyJIbTaThl OCBOCHUA /BI/I[[ 3aHATHS/

Cemectp

Yacos

WuTepakr.

IIpak. noxr.

DopMupyeMblii
MIpU3HAK
KOMITETCHIUH

O11eHOYHEIE
cpencTBa

Pazgen 1. JInneiinas aare6pa. AHATUTHYECKasi TeOMeTpHs. JJIeMeHThl BEeKTOPHOM aJredpbl

11

Temal.l. Matpuns! u onpenenurenu. [lorsaTre MaTpuilsl, cBoiicTBa. Oniepannuy HaJl MaTpPHLIIAMH.
Onpenenureny.

Kpatkoe coneprkanue: onpeneiaeHne MaTpull, BUIbl MAaTPUIL, OTIEpallii HaJ MaTpULIAMU, CBOMCTBA onepanuil HaJ
MaTpHIlaMU, ONpEJC/ICHUEe MOHATHS MUHOP U airedpandyeckoe IOTOJHEHHE;, BBIYUCIICHHUE OMpEeIeIUTeNeH,
CBOWCTBA OINPEAEIUTEIICH.

3HaTh: OCHOBHBIC MOHSATHS W METOIbl JIMHEWHON anreOphl, MCIOIB30BaTh METOIbl JIMHEWHOW aireOpsl B
MPAaKTUYCCKON M MpOo(heCCHOHATBHON AEATEIIbHOCTH, aJTOPUTMBI DPEIICHUS CTAaHIAPTHBIX 3a1a4, METOJbI
MaTeMaTHIeCKOH 00pabOTKH JaHHBIX

YMeTb: cBOOOTHO pemrats, 0000mIaTh, aHANM3UPOBATH 3a/a4M JIMHCHHON anreOphl, MCIIONB30BaTh METOIBI
JTUHEWHOU anreOphl B MPaKTUIECKOH U MpogecCHOHANbHOM IeATeIFHOCTH; Pa3oupaTses B MpodecCHoHATBHBIX
BOTIpOCcax, COPMYITHPOBAHHBIX HA MATEMATHIECKOM S3BIKE, CTPOUTH JIOTHICCKH 00OCHOBAHHBIC PACCYKACHUSL
Brnamets: HaBBIKAMHU COBPEMEHHBIX BHIOB MAaTeMaTHYECKOTO MBIIUICHUS, pa30upaThcs B MPOo(ecCHOHATBHBIX
BoTpocax, chopMyTUPOBAHHEIX HA MaTEMaTHICCKOM SI3BIKE MPUMCHATh MaTeMaTHUECKUE TOHSATHS JTHHEHHON
areOphbl IPU OMHMCAHUK THUIIOBBIX MPO(ECCHOHATBHBIX 3a/1a4 U UCIOJIb30BAaHHE MATEMATHYCCKIX METOOB MPH
UX PCIICHUU, MIMETh HABBIKH MMOCTPOCHHS JIOTHISCKH 000CHOBAHHBIX paccyxaeHui. /JIek/

[N

o

OK-5
OIIK-2

Koncmekr

1.2

Temal.l. Matpuns! u onpenenurenu. [loraTue Matpuiiel, cBoiicTBa. Oniepanuu HaJl MaTpULAMU.
Onpenenureny.

YMerh: CBOOOAHO peliaTh, 00001IaTh, aHAIW3UPOBATh 3aJa4M JIMHEWHOHN aireOpbl, MCIOJB30BaTh METOBI
JIMHEIHOW anreOphl B NPAaKTHYECKOH M MPO(GECCHOHATIBHON JIESITEIbHOCTH; pa30upaThesi B MpoQecCHOHAIBHBIX
BOIIPOCax, CHOPMYIMPOBAHHBIX HA MAaTEMAaTHUECKOM S3bIKE, CTPOUTH JIOTHYECKH 0O0CHOBAHHbIE PACCYKICHUS .
Mp/

OK-5
OIIK-2

YcTHBIN
orpoc

13

Temal.l. Marpuusl u onpenenureny. [lonsitue MmaTpuibl, cBoiicTBa. Onepanuu HaJl MaTpULAMU.
Onpenenureny.

W3ydnTh TeOpeTHYECKIA MaTepHall Ha OCHOBE JICKIIUH M PEKOMEHIYEeMOI TNTEepaTyphl; MOJTOTOBUTCS K
MPaKTHYECKUM 3aHATHSM; YCTHOMY OIPOCY IO BOIPOCAM JIJIsi CAMOIIOrOTOBKH, pelieHuro 3aaa4. /Cp/

30

OK-5
OIIK-2

Y cTHBII
ompoc

1.4

Tema 1.2 MccnenoBanue cucteMsl JIMHEHHBIX yYpaBHeHUd. MeTton 'aycca. @opmyanel Kpamepa. MaTpuynbiit
Metos. Perenne cucreM TMHEHHBIX OHOPOAHBIX ypaBHeHHE. Obmiee u (hyHAaMEHTAILHOE pelIeHHE.

Kpatkoe conepkanue: ompeaeieHHe W BHJA CHCTEM JIMHEHHBIX anreOpanyecKuX YypaBHEHHH, HCCIIEIOBAaHHE
CHCTEM JINHEHHBIX anre0pandeckux ypaBHEHHH Ha COBMECTHOCTh M OTIPEJIEIEHHOCTh, METOBI PEIICHHS CHCTEM
JUHEWHBIX anreOpandecKuX YpaBHEHHH; pEIIeHHE CHUCTeM IMHEHHBIX OJHOPOJHBIX YPaBHEHHWH; aJrOpHUTM
HaXOXKICHHS 00IIero u (yHIaMEHTAIBHOTO PEIICHNH CUCTEM JIMHEHHBIX YPaBHEHHH.

3HaTh: OCHOBHBIE TOHATHA M METOIBl PEUICHHS CHUCTEM JMHEHHBIX anreOpandecKuX YpaBHEHHH, HaBBIKH
COBPEMEHHBIX BUJIOB MATEMATHIECKOTO MBIIIUICHHS, HICIIOJIB30BaHNE MAaTEMATHIECKUX METOIOB B IPAKTHUECKOM

OK-5
OIIK-2

Koncmekr

15




1 TpoeCCHOHATBPHON IEATEIBHOCTH, aITOPUTMBI PEIICHUS CTaHIAPTHBIX 3a1ad, METOIBl MaTeMaTHYECKOM
00pabOTKH JaHHBIX

YMmerh: CBOOOAHO pemiarth, o0000IIaTh, aHATU3UPOBATh 3aJaud JIMHEHHOW aureOphl, HCIOJL30BATH
MaTeMaTHYeCKHe METOAbl B MNPAKTHYECKOW ©  MPOPEeCcCHOHATBHOU JEsTeNILHOCTH; pa3OHparhCcst B
npodeCCHOHANBHBIX BOMPOCax, C(HOPMYIUPOBAHHBIX HAa MATEMATHYECKOM S3BIKE, CTPOHUThH JIOTHYECKU
000CHOBaHHBIE PACCYKICHHS

Bragets: HaBBIKAMU COBPEMEHHBIX BHUIOB MAaTEMAaTHYECKOTO MBINUICHUS, pa30oUpaThes B MPOQECCHOHATBHBIX
BOIPOCax, c(OPMYIIMPOBAHHBIX Ha MAaTEMATHYECKOM S3BIKE MPUMEHITH MATEMATHUECKUE TOHSTHS JINHEHHON
anreGpsI TIPH OTIMCAHMH THIIOBBIX MPO(ECCHOHANBHBIX 3384 M UCIIOJIb30BaHHE MaTEMATHIECKUX METOIIOB TIPH
MX PEIICHHUH, IMETh HABBIKH IIOCTPOCHHMS JIOTHUCCKH 000CHOBAaHHBIX paccykeHuid. /JIek/

1.5 Tema 1.2 MccnenoBanue cucTeMbl THHEHHBIX ypaBHeHHH. MeTon ["aycca. @opmynsr Kpamepa. Matpuunsrit 2 OK-5 YcTHBIH
Metoz. Pemenne cucteM THHEHHBIX OMHOPOAHBIX ypaBHeHHE. O0mIee U (hyHAaMEHTAILHOE PELICHHE. OIIK-2 orpoc
YMeTh: cBOOOAHO pemaTh, 000011aTh, aHATU3UPOBATH 3aJa4l JMHEHHON anreOpbl, UCIIOIb30BaTh
MaTeMaTH4eCKHe METO/IbI B IPAKTHYECKOH U MPO(eCCHOHANTBHOMN JIesITeNbHOCTH; pa3douparThes B
npodeCcCHOHANBHBIX BOIPOCaX, chOPMyIMPOBAHHBIX HA MATEMAaTHYECKOM SI3bIKE, CTPOUTH JJOTUUECKH
o0OocHOBaHHbIe paccyskaeHus. /TIp/

1.6 Tema 1.2 MccnenoBanue cucTeMsl TMHEHHBIX ypaBHeHHH. MeTox ["aycca. @opmynsl Kpamepa. MaTpudnslii 30 OK-5 YerHbii
MeTo/1. Perienue cucteM JIMHEHHBIX OJHOPOAHBIX ypaBHeHue. O0Iiee U hyHIaMEHTAILHOE PEIIICHHUE. OIIK-2 0Ipoc
N3yuuth TeOpeTUUYECKUI MaTepuall Ha OCHOBE JIEKIIMHA U PEKOMEHlyEeMOH JINTEPATYPBI; IIOATOTOBUTCA K
MPaKTHYCCKUM 3aHATHSAM; YCTHOMY OIPOCY IO BOIPOCaM JJIsi CAMOIOATOTOBKH, peleHuro 3aaa4. /Cp/

1.7 Tema 1.3 Bexropsl. JIuneitHble onepanuu Haj BekTopaMu. CkanspHOe, BEKTOPHOE M CMEIIaHHOE TPOU3BEICHUS 0 OK-5 Koncnekr
BEKTOPOB, CBOMCTBA M PMIOXKEHUs. JINHEIHO 3aBUCHMBIE M HE3aBHCHMBIE BEKTOPHI. ba3uc Ha miockocTH u B OIIK-2

npoctpaHcTBe. Pa3noxkeHne BeKTopa 1o 6as3ucy.

Kparkoe cozepxanue: onpeeseHue U MOHATHE BEKTOPA, JINHEHHbBIC ONEPaIy Hajl BEKTOPAMH,
KOJUIMHEAPHOCTh U KOMILIAHAPHOCTH BEKTOPOB, MIOHITHE CKAISPHOTO MPOU3BEICHUS M €r0 CBOMCTBA, MOHSATHE
BEKTOPHOI'O MPOU3BE/ICHUS M €r0 CBONCTBA, MOHITHS CMEIIAHHOTO POU3BE/ICHHS M €r0 CBOWCTBA, IPUMEHEHHE
BEKTOPOB; ONPE/CICHHUS U CBOICTBA JMHEHHON 3aBUCUMOCTH U JINHEHHOI HE3aBUCUMOCTH BEKTOPOB;
OTpeieICHNe MOHATHS 0a3uca, pa3jioKeHHEe BEKTOpa Mo 0a3ucy, MOHITHE KOOPIHHAT BEKTOPOB, Pa3I0KECHUE
BEKTOpa 10 KOOPIMHATAM BEKTOPOB 0a3uca, MOHSITHE BEKTOPHOIO MPOCTPAHCTRA.

3HaTh: OCHOBHBIC MOHATHS W METOJbI BEKTOPHOW aireOpbl, HABBIKKM COBPEMEHHBIX BHOB MATEMAaTHUECKOIO
MBIIIUICHUSI, HKCIOJb30BAHHE MAaTEMAaTHYCCKUX METOMOB BEKTOPHOH anreOpbl B  MPAKTHYSCKOW U
poeCCHOHATIBHOM IEATeIbHOCTH, aJTOPUTMBI PEUICHUS CTAaHIAPTHBIX 3aj1ad, METOIbl MAaTEeMaTHYECKOH
00pabOTKH JaHHBIX

Ymerh: CBOOOMHO periaTh, 0000IaTh, AHAIU3UPOBATH 3a/a4d  BEKTOPHOW aireOphl, HCIOJIb30BaTh
MaTEeMAaTHYECKUE METOIBl BEKTOPHOW anreOpbl B MPAKTHYSCKOW H TPO(ecCHOHAIBEHOW NesTeIbHOCTH,
pa3duparbcs B NPOQECCHOHANBHBIX BOMNPOCaX, CPOPMYIMPOBAHHBIX Ha MAaTEMAaTHYECKOM SI3BIKE, CTPOUTH
JIOTHYECKU 0OOCHOBAHHEIE PACCYKICHHS

BrnanmeTts: HaBBIKaMH| IS PEIICHUS 3a/1a4 B CBOCH IPEAMETHON 00JIaCTH, HABBIKM COBPEMEHHBIX BUIOB
MAaTEMAaTHYECKOTO MBILIUICHHS, Pa30UpaThCs B MPOGECCHOHAIBHBIX BOMPOCaX, CHOPMYIMPOBAHHBIX Ha
MAaTEMAaTHYECKOM SI3bIKE MPHUMEHSATh MATEMATHICCKHE TOHITHsI BEKTOPHOM aireOphl MPU ONMCAHUH THIIOBBIX
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poQeCCHOHANBHBIX 33/1a4 U UCTIOJIb30BAHNE MAaTEMATHUECKUX METOJIOB IIPH UX PEIICHUH, UMETh HABBIKH
MIOCTPOEHHMS JIOTHYECKH 000CHOBAHHBIX paccyxaeHui. /Jlex/

1.8

Tema 1.3 Bekropsl. JIuneitHbie oneparmu Haj BekTopaMu. CKalsspHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUS
BEKTOPOB, CBOWCTBA W MPUIOKEHUs. JIMHEHHO 3aBUCHMEBIC U HE3aBHCUMBIC BEKTOPHI. bas3uc Ha MIOCKOCTH U B
npoctpaHcTBe. PasnoxkeHne BekTopa o 6asucy.

YMeTb: ¢cBOOOTHO peniath, 00001aTh, aHATH3UPOBATH 33/1a4l BEKTOPHOU anreOphl, UCIIOIb30BaTh
MaTEMAaTHYCCKUE METOJIbl BEKTOPHOM anreOphl B MPaKTUIECKOM U MPO(eCcCHOHALHOU AESTEILHOCTH;
pa3dupartbes B IpodecCHOHANBHBIX BONPOCax, cHOpMYITHPOBAHHBIX HA MATEMATHICCKOM SI3bIKE, CTPOUTH
JIOTHIEeCKU 000CHOBaHHBIE paccyxnenus. /T1p/

OK-5
OIIK-2

Y cTHBIIT
orpoc

1.9

Tema 1.3 Bexropsl. JIuneitHpie onepanmu Hag BeKTopaMu. CKamsIpHOE, BEKTOPHOE M CMEIIAHHOE TTPON3BEACHUS
BEKTOPOB, CBOICTBA U NPWIOKEHUA. JINHEHHO 3aBUCUMBIE U HE3aBUCUMbIE BEKTOPBI. ba3zuc Ha miockocTy U B
mpocTpaHcTBe. Pa3nokeHne BekTopa mo 6asmcy.

W3ydnTh TeopeTHUYECKI MaTeprall Ha OCHOBE JICKIIUH M PEKOMEHIyeMOI TUTepaTyphl; MOATOTOBUTCS K
[IPAKTHYECKMM 3aHSITHSIM; YCTHOMY OIIPOCY IO BOIPOCAM JIjIsl CAMOIIOITOTOBKH, perreHuio 3aaad. /Cp/

32

OK-5
OIIK-2

YcTHbIN
oTpoc

1.10

Tema 1.4 Ananutuueckas reomerpust. [Ipsimas Ha mockocTy U B npoctpanctse. [1nockocts. Kpusble BTOporo
nopsiaka. IToBepXHOCTH BTOPOTo MOPSIAKA.

Kpatkoe coaeprkaHue: onpenesaeHne U BUABI pa3IMIHbIX ypaBHEHUH NPSIMOI Ha INIOCKOCTH, yCIOBUS
MapajyIeIbHOCTH U NepIEeHIUKYIAPHOCTH MPSAMBIX, YOI MKy IPSIMBIMU; BBIBOJ] YPaBHEHUH OKPYKHOCTH,
3JUIUIICA, TUNEPOOTIBI U apaboIbl; IIOCKOCTh, 00IIee YpaBHEHHE INIOCKOCTH, B3aUMHOE PACIIONOKEHIEe
IUIOCKOCTEH, YToa MeX/y IIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH; 00IIee M KAHOHUUECKOe
ypaBHEHHE IPSAMON B IPOCTPAHCTBE, YTOJ MEXAY NMPSIMBIMU B IPOCTPAHCTBE, B3aMMHOE PACIIONIOKEHHE IPAMON
U TIJIOCKOCTH; MCCIIEI0OBAHUE TOBEPXHOCTEH BTOPOTO MOPSAKA METOIOM MApaIIETbHBIX CEYCHHH,
KaHOHMYECKUH BHI ypaBHEHHUH IIOBEPXHOCTEH BTOPOTO MOPSIIKA.

3HaTh: OCHOBHbBIE IIOHATHS M METOJbl AHAJIMTHYECKOH TEOMETPHH, HAaBBIKM COBPEMEHHBIX BHIOB
MaTeMaTHYeCKOr0 MBIIUICHHUS, HCIIOJIb30BAaHWE MATEMaTHYeCKMX METOJ0B AHAJIMTHYECKOH T'eOMETPUH B
MPAaKTHYECKOH W TPOo(ecCHOHANbHOW IEATeNbHOCTH, ITOPUTMbBI PEIICHUs CTaHIAPTHBIX 3ajad, METOJbI
MaTeMaTH4ecKoi 00pabOTKH JaHHBIX

VYMeTb: cBOOOJHO pemaTh, 0000IaTh, aHAIM3UPOBATh 33Jaud AHATUTHYECKOH I€OMETPHHM, HCIOJIB30BaTh
MaTeMaTHYeCKHe METO/bl aHAJIUTHYECKOH TeOMETpHH B HMPAKTHYECKOW M MPO(pECCUOHATIBHON NIESTENbHOCTH;
pa30upaTbcsi B NMPOQeCcCHOHAJIBHBIX BONpPOCaX, CHOPMYJIMPOBAHHBIX Ha MATEMaTH4ECKOM SI3bIKE, CTPOUTH
JIOTHYECKH 0O0CHOBAHHbIE PACCYKICHUS

BrnazneTs: HaBBIKaMHM IS PEIICHHUS 33/1a4 B CBOEH IpeAMETHON 00J1acTH, HABBIKM COBPEMEHHBIX BHI0B
MaTeMaTHYeCKOT0 MBIIIICHUS, Pa30MpaThCst B MPO(eCCHOHATBHBIX BOIIPOCax, ChOPMYITHPOBAHHBIX Ha
MaTeMaTHIeCKOM SI3bIKE IPUMEHATh MaTeMaTHUECKHE TIOHATHS aHAJTNTHYECKON TeOMETPUH TIPH OTTUCAHUN
TUIOBBIX PO(ECCHOHATBHBIX 3a/1a4 M UCTIONIb30BAaHHE MAaTEMAaTHYECKUX METOIOB IPH UX PEIICHUH, IMETh
HaBBIKH [TOCTPOEHHS JIOTHUECKH 000CHOBAHHBIX paccyskaeHui. /JIex/

OK-5
OIIK-2

Koncnexr,
TECTHPOBaHUE

111

Tema 1.4 Ananutuueckas reomerpust. [Ipsimas Ha miockocTu U B mpoctpanctse. [1nockocts. Kpusbie BToporo
nopsnka. [loBepXHOCTH BTOPOTO MOPSIIKA.

YMeTb: cBOOOAHO pemiath, 0000mIaTh, aHAIM3UPOBATh 3alaydl AHATUTHYCCKOH TI'COMETPHUH, HCIOIB30BATh
MaTeMaTHYeCKHe METOJIbl aHATUTUISCKON T€OMETPHH B MPAKTHUECKOH M MPO(eCCHOHAIBLHOW JCSTENbHOCTH;

OK-5
OIIK-2

KonTtponbHas
pabora
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pa3buparbcsi B npodeccHOoHaNbHBIX BOMPOCaX, CHOPMYJIMPOBAHHBIX HA MATEMAaTHYECKOM S3bIKE, CTPOHUTH
JIOTHYECKU 000CHOBaHHbIC paccyxacuus. /TIp/

1.12

Tema 1.4 Ananutnueckas reometpus. [Ipsimas Ha niaockocTu U B mpocTpaHcTse. [1nockocts. Kpusslie BTOporo
nopsaka. IloBepXHOCTH BTOPOro MOpsAKA.

W3y4nTh TeopeTHIECKUH MaTepHall Ha OCHOBE JIEKIIUI 1 PEKOMEHAYyeMOIl TUTepaTyphl; HOATOTOBUTCS K
MPaKTHYECKUM 3aHATHSAM; YCTHOMY OIPOCY IO BOMPOCaM JiJisi CAMOIOATOTOBKH, peleHuo 3aaa4. /Cp/

35

OK-5
OIIK-2

Y cTHBIIT
orpoc

1.13

[MoaroroBka u mpoBeaeHUE YK3aMeHa /IK3aMeH/

OK-5, OIIK-2

IIpoBenenue
JK3aMeHa

Paznen 2 MaremaTuuyecKkuii aHaIu3

2.1

Tema 2.1 @ynkunn u npenenst. OnpeneneHus u cBoicTBa QyHKIMH. OnpenercHns npeaena
mocienoBarensHOCTH. Omnpenenenus npenena yakiuu. CroiicTBa npenenos. [lepBrrii u BTOpoit
3aMeuartenbHble Ipeaenbl. HermpepbBHOCTh (hyHKIUH.

Kpatkoe comepxkanue: onpeneneHnue GpyHKIUM, CBOUCTBA QYHKIMH, KIacCUPHUKaims QYHKINN; OnpeeicHIe
MIOHSATHS TIpeJiesia YUCIIOBOI MOCIEA0BaTEILHOCTH, CBOWCTBA; ONPEACIICHHs OHTHUS Ipeseia (GYHKIHH,
CBOﬁCTBa, OCHOBHbBIC TPUEMBI BBIYUCJIICHUA ITPEACIIOB, HepBLIﬁ u BTOpOﬁ 3aMEYaTCIIbHbIC MPCACIIbI;
OIIpe/ieJICHUE HEeNPEPHIBHOCTU (PYHKINH, KTacCH(UKAINS TOUEK pa3phiBa.

3HaTh. OCHOBHbBIE IOHATHS U METOAbI BBIYHCIICHUA TPEACTIOB YHUCIIOBBIX HOCHe}IOBaTeHLHOCTeﬁ u (l)yHKHHﬁ,
UCTIONI30BAaHME METOJIOB MaTEMaTHYeCKOTO aHAIM3a B NMPAKTHYECKOH M NMPOQECCHOHATBHON AEATEIHHOCTH,
AJITOPUTMBI PEIICHHS CTAaHJAPTHBIX 3aJa4, METO/(bl MaTeMaTHIECKOH 00pabOTKN TaHHBIX

YMeTh: permaTh Ipenessl YUCIOBBIX MOCIEA0BAaTeNIFHOCTEH U (DYyHKIHH, pemiaTts, 0000maTh, aHAIU3UPOBATh
3a7a4M TUCLIUILIHHBI, HCII0JIb30BAaTh METOJOB MATEMaTHIECKOTO aHAIM3a B IIPAKTHUYECKOH 1 Mpo(hecCHOHATBHOM
JeATeNbHOCTH; pa30upaThes B MPO(ECCHOHAIBHBIX BOIIPOCaX, COpMyINPOBaHHBIX HA MATEMATHYECKOM SI3bIKE,
CTPOUTH JIOTUYECKH 0OOCHOBAHHBIC PacCyKICHHS

BJ'Ia}Z[eTI)I HaBBIKaMU UIA pCIICHUA 3aJ1a4d B CBOCH HpeI[MeTHOfI O6J'IaCTI/I, HaBbIKM COBPEMCHHBIX BHUI0B
MaTeMaTHYECKOTO MBIIUICHHS, pa30upaThCs B MpodeCcCHOHATIBHBIX BOIIPOCaX, C(hOpMyINPOBaHHBIX HA
MaATeMAaTU4YC€CKOM SA3bIKE IPUMCHATH METOABI MATEMATHYCCKOI'O aHaJIn3a MpH OMMUCAHUN THITIOBBIX
HpOCbeCCI/IOHaHBHI)IX 3a7a4 U UCIIOJIB30BAHUE MATEMATUYCCKUX METOI0B IIPHU UX PEHICHUU, UMCTh HaBBIKU
MMOCTPOCHHMSI JIOTMIeCKH 000CHOBAHHBIX paccyxaeHuid. /JIek/

OK-5
OIIK-2

Koncmekr

2.2

Tema 2.1 @yukuuu u npeaenst. OnpeneneHus u cBoiicTBa Gyukiuu. OnpeneacHus npeaena
nocnegoBarenbHocT. Onpeenenus npeaena Gpyakuuu. CBoicTBa npesenos. [lepBolit u BTopoit
3aMedareNnbHbIe Tpeaessl. HempeprlBHOCT QyHKITHH.

3HaTh: OCHOBHBIC TOHATHS W METOIBI BBEIYUCICHHS IPEICIIOB YHCIOBBIX IOCICIOBATEIFHOCTEH W (PYHKITHIA,
HCTIOJNB30BaHUE METOJIOB MAaTEMaTHYCCKOTO aHallM3a B MPAKTHYECKOW W MPO(ECCHOHATBHON AeSTEIEHOCTH,
ITOPUTMBI PEIICHUs CTAHAAPTHBIX 33124, METOIbI MaTeMaTHIecKoii 00padotku nanueix. /Ilp/

OK-5
OIIK-2

YcTHbIN
ompoc

2.3

Tema 2.1 ®ynknun u npenensl. Onpenenenus U cBoiicTBa GpyHKIMK. OnpeaeneHus npenena
nocnenoBaresibHOCTH. Onpenenenus npenena Gynkuun. CoicTsa npenenos. [1epBolii 1 BTopoit
3aMedarenbHbIe peaensl. HempepsBHOCTS GyHKIHH.

N3yuuth TeOpeTHUECKUI MaTepuall Ha OCHOBE JIEKIIMH U PEKOMEHyEeMOH JINTEPATYPbI; IOATOTOBUTCS K
MPaKTHYECKUAM 3aHATHSAM; YCTHOMY OTIPOCY IO BOIPOCAM JIIsl CAMOTIOATOTOBKH, peleHuro 3a1ad. /Cp/

42

OK-5
OIIK-2

Y cTHBII
orpoc

2.4

Tewma 2.2 IIponsBoaHas u ee npumenenue. lpasuna nupdepenmuponanns. Tabmuma mpoN3BOIHBIX.
[IpousBonHas pyHKIMM 3amaHHON apameTpuueckuii. [Ipon3BonHast GyHKINH 3aJaHHON HESBHO.

OK-5
OIlK-2

Koncnexr
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HccnenoBanne GyHKINY C IOMOIIBIO IPOU3BOAHOM. DYHKINSA HECKOIBKUX HE3aBUCHMBIX IEPEMEHHBIX.
Kpatkoe comepkanue: onpeneneHie npou3BoIHOM, mpasmia TuddepeHIMpOBaH s, MPOU3BOAHAS CIOXHOM,
HESIBHO#, 00paTHOM, mapaMeTpuueckoi QyHKIHI; MPUMEHEHHE MPOU3BOIHON MPH BBIYHUCICHUH TIPEICIIOB
GbyHKUUi; HEOOXOUMOE U JOCTATOYHBIC YCIOBHS HAXOXK/ICHHS IIPOMEKYTKOB BO3paCTaHHs U YObIBAHNUS,
MOHATHE TOYKH IKCTPEMyMa, HEOOXOIUMOE H TOCTATOYHBIC YCIOBHUS CYIIECTBOBAHHS TOUCK IKCTPEMYyMa,
MOHATHE TOYKH Tepernba, HeoOX0AUMOoe U JOCTATOYHOE YCIOBHE CYIIECTBOBAHHE TOUKH Mepernoa,
MPOMEKYTKHU BBIMYKIOCTH U BOTHYTOCTH; HAXOKACHHE aCUMITOT rpagukoB GyHKIHI, CXeMa HCCICIOBaHHS
(GYHKIUH ¥ IOCTPOSHHS ee rpaduka; onpeaeneHie NpOu3BOJHOW HECKOIBKHX He3aBHCUMBIX MIEPEMEHHBIX,
YacTHbIC IIPOM3BOAHBIE, SKCTPEMYM (QYHKIUH ABYX HE3aBHCHUMBIX IEPEMEHHBIX.

3HaTh: OCHOBHBIC IOHATHS JU(PepeHINATEHOTO HCUHUCICHHUS, IPAaBIiIa, METOIBI U CIIOCOOBI pelIeHus 3a1ad,
NPUMEHEHHE METOIOB I HepeHINaIbHOTO HCYHCIICHUS B IIPAKTHYECKOH U PO ecCHOHAIBHON
JeATEIFHOCTH, aJTOPUTMBI PELICHHs CTAHAAPTHBIX 3a/1ad, METOABI MaTeMaTHYecKold 00pabOTKU JaHHBIX
YMeTh: cBOOOAHO pelaTh, 00001aTh, aHATU3UPOBATh 3a1a4u U} depeHIaIbHOr0 HCUUCICHUS, UCIIOIb30BaTh
MeTob! A epeHINATLHOTO HCUUCICHUS B IPAKTHYECKON U PO eCCHOHANBHON JIeITeIbHOCTH; pa3onupaThes
B MpoQeCCHOHANBHBIX BOMNpOcax, CHOPMYJIHPOBAHHBIX HAa MaTEMaTH4YECKOM S3bIKE, CTPOUTH JIOTHYECKU
000CHOBaHHBIE PacCyKICHHS

Brianets: HaBbIkamMu AJ1s penieHus 3a1a4 qudhepeHnnanbHOro HCUUCICHUS, pa3oupaThes B
po¢)eCCHOHATIBHBIX BOMPOCaX, CHOPMYTUPOBAHHBIX HA MATEMATHUCCKOM SA3bIKE MPUMEHATH METOIbI

I GepeHINaIbHOT0 UCYHUCIICHUS IPH ONTMCAaHUH THIIOBBIX MPO(ECCHOHANBHBIX 331a4 M UCIIOJIB30BaHUE
MaTeMaTHIECKUX METOJOB IIPH HX PEILICHUH, IMETh HABBIKU MOCTPOCHUS JIOTHYECKH 000CHOBaHHBIX
paccyxacHui. /Jlex/

2.5

Tewma 2.2 TIponsBoaHas u ee nmpumerneHue. [pasmna guddepernmupoanns. TabmuIa MPON3BOIHBIX.
[MpousBonHas GyHKIMHK 3a1aHHON MapaMeTprdecknil. [Ipon3BonHas GyHKIMK 3a1aHHOHW HESBHO.
HccnenoBanne GpyHKINH ¢ TTOMOIIBIO MTPOM3BOAHON. DYHKIINS HECKOJIBKUX HE3aBHCUMBIX ITEPEMEHHBIX.
YMeTh: cBOOOIHO pemiaTh, 000011aTh, aHATM3UPOBATh 3a/1aui U} depeHInaIbHOTO HCUUCIICHNS,
HCIIOJIb30BaTh METO/IbI TN PEePEeHIIATBHOTO HCUHUCIICHHS B TPAKTUUECKO U PO ecCHOHaTbHON
JIeSTeNIbHOCTH; pa30upaThes B MPOQeCCHOHANBHBIX BOIIPOCaX, ChopMyIMpOBaHHBIX Ha MATEMAaTHYECKOM SI3bIKE,
CTPOWTB JIOTHYCCKH 000CHOBaHHBIC paccyxaeHus. /IIp/

OK-5
OIIK-2

Y cTHBIIT
orpoc

2.6

Tema 2.2 TIpousBoaHas u ee npumeHenue. [Ipasuia audpepeniupopanus. Tadiauna npoU3BOAHbBIX.
[MpousBosHas GyHKIMH 3a1aHHOM napaMeTpuyeckuil. [Ipon3BoiHas GYHKIMH 3a]aHHOI HESIBHO.
HccnenoBanre GpyHKINY € TIOMOIIBIO TPOM3BOAHON. DYHKIIMS HECKOJIBKUX HE3aBUCUMBIX ITEPEMEHHbIX.
W3yunTh TeOpeTHYECKNH MaTepHall HA OCHOBE JIEKIIUI 1 PEKOMEHyEMOH TUTepaTyphl; HOATOTOBUTCS K
NPaKTHYECKUM 3aHATHSM; YCTHOMY OIPOCY IO BOIPOCAM JJIs CAMOIIOATOTOBKH, pelieHuIo 3aaay. /Cp/

42

OK-5
OIIK-2

YcTHbIN
ompoc

2.7

Tema 2.3 HeonpeneneHuwlii unHTerpain. Mertonsl uHTerpupoBanus. OmnpezaeneHHbId uHTErpain. dopmyna
Hryrorona-Jleiiounna. IlpmiokeHnst omnpexpeneHHoro wuHTerpana. HecoOctBenHble wuHTerpansl. KpaTHble
HHTETPabl.

Kparkoe coznepkaHue: ompeaeneHHe MOHATHS NepBooOpa3Has, HEONpENeNICHHbIH HWHTEerpan, CBOWCTBa
HEOIPEJECIIEHHOTO HHTErpana; METOJ HENOCPEJACTBEHHOIO0 WHTETPUPOBAHUS, METOJ MOACTAHOBKU, METOJ
HHTETPUPOBAHUS 110 YaCTSAM, HHTETPHPOBAHUS PALIMOHAIBHBIX Jp00Oei, HHTETPHPOBAHNE TPUTOHOMETPHIECKHIX
(yHKUMH, WHTETPUPOBAHUE HPPAIMOHANBHBIX (DYHKIMH; OmpeneleHre W 3ajavya MPHUBOAANIAS K TOHITHIO
OTIpe/ICTICHHBI MHTErpall, CBOWCTBA OMpEAEICHHOTO WHTerpaia, ¢opmyina Heiorona-JleliOHMIIa, OCHOBHBIE

OK-5
OIIK-2

Komncnexr,
TECTUPOBAHUE

19




METOJIbl BBIYUCIICHHS ONPEACICHHOTO HHTErpaja, NPUI0KEHUS ONPEIeNIeHHOTO0 HHTErpaia K PeIeHsIM 3a1ad
(U3MKH ¥ TEOMETPHUH; ONPEAEICHHS U NPaBUJia BEIYMCICHUsI HECOOCTBEHHBIX MHTErPasioB IIEPBOTO U BTOPOTO
poJa, UX MPUIIOKEHNUS; OTIPEeNICHUs] KPAaTHBIX MHTETPAIOB, X CBOMCTBA, paBHJIa BEIYUCICHHUS U ITPUIIOKEHHUS.
3HaTh: OCHOBHBIC TIOHSTHUS MHTETPAJIbHOTO UCUNCIICHHUS, UCTIOJIb30BAaHUE METOI0B HHTETPAJIBHOI'O HCUNCIICHHUS B
MPaKTHYECKOH W TPO(EeCCHOHATIBHOM JESTeNbHOCTH, aITOPUTMbBI PELICHUS CTaHIAPTHBIX 3ajad, METOJbI
MaTeMaTu4ecKoi 00pabOTKH JaHHBIX

YMeTh: cBOOOJIHO pemaTh, 0000INaTh, aHAIW3UPOBATH 33Ja4d WHTETPAJIBHOTO HCYUCICHUS HCIOJIb30BaTh
METOJIbl WHTETPAIbHOTO MCYUCICHHS B NPAKTUYECKOW M NMPO(ECCHOHAIBHOW ASSTENLHOCTH; Pa3OupaThcs B
npo(ecCHOHANBHBIX  BOIPOCaX, CGHOPMYJIUPOBAaHHBIX HA MAaTEMAaTHYECKOM S3bIKE, CTPOUTH JIOTHYECKH
000CHOBaHHEIEC PAacCyKICHUS

BitageTs: HaBBIKAMU IS PEILCHUS 3a/1ad HHTETPAIILHOTO HCYUCIICHHS B CBOSH MPeAMETHOH 001aCTH, HABBIKAMHU
COBPEMEHHBIX BHIOB MAaTEMAaTHYECKOrO MBINUICHHs, pa3oupartbcs B NPO(ecCHOHANBHBIX BOIPOCAX,
C(i)OpMyJ'II/IpOBaHHI)IX Ha MaTEMAaTUYCCKOM A3bIKC IMPUMEHATHL METOAblI HUHTCIPAIbHOTO MCUHUCIICHUA IIpU
OIIMCAaHWHN THUIIOBBIX HpO(beCCI/IOHaJ'ILHI)IX 3a7a4 U UCIIOJIb30BAHUEC MATCMAaTUYCCKUX MCTOJOB IPU UX PCHICHUU,
MMETh HAaBBIKU IIOCTPOCHUSI JJOTHYECKH 000CHOBaHHBIX paccykaeHuil. /Jlek/

2.8 Tema 2.3 HeomnpeneneHHslii uHTerpan. Metoasl uHTerpupoBanud. OmnpeneneHHblll uHTerpan. dopmyna 2 OK-5 KonTtponsHas

Herorona-JIeitOuuma. IIpunoxkeHus ompeaeacHHOr0 uHTerpaia. HecoOCTBeHHbIE HHTErpaibl. KpaTHbIe OIIK-2 paboTta
WHTETpaJbl.
YMmeTh: cBOOOIHO pemiaTh, 0000I11aTh, aHATU3UPOBATH 3aJaYd HWHTCTPAJIBHOTO HCUYHCICHHS HCIOIb30BaTh
METOJbl MHTETPATBHOTO HCYHCICHHUS B MPAKTUYECKOW M MPOEeCcCHOHATBHONW AEATENbHOCTH; pa3oupaThes B
poeCCHOHANBHBIX BOMPOCax, C(HOPMYJIUPOBAHHBIX HA MaTEMaTHYECKOM S3BIKE, CTPOHUThH JIOTHYECKH
o0ocHOBaHHBIE paccyxaeHus. /TIp/

2.9 Tema 2.3 HeonpeneneHHslii uHTErpan. Metonsl uHTerpupoBanus. OmnpezaeneHHbId uHTErpan. dopmyna 43 OK-5 YeTHbli
Herorona-JIeitOnuma. [IpunoxkeHuss ompeneleHHOT0 wWHTerpana. HecoOcTBeHHbIE WHTErpansl. KpaTHbIe OIIK-2 ompoc
WHTETPAIbI.

W3yunte TEOpeTHYECKHil MaTepHan Ha OCHOBE JICKIMHA W PEKOMEHIYyeMOW JHTepaTyphl; MOATOTOBUTCS K
MPaKTHYECKUM 3aHATHSAM; YCTHOMY OIPOCY IO BOIPOCaM JIsi CAMOTIOITOTOBKH, peleHuro 3a1ad. /Cp/
2.10 IMoaroToBka U MpoOBEJACHUE dK3aMeHa /DK3aMeH/ 9 OK-5 [IpoBenenne
OIIK-2 JK3aMeHa
Pasnea 3. Psigbl. O0bikHOBeHHbIe qud depeHnnaibHbIe YPaBHEHMS.

3.1 Tema 3.1 Tuddepenunansueie ypasaenus. JuddepenunansHplie ypaBHEHHS TEPBOTO MOPSIIKA. 2 OK-5 Koncnekr

Huddepennmanbaple ypaBHEHNS BBICIINX MOPSIIKOB. OIIK-2

Kparkoe conepxanue: nonsrue quddepeHnnarsHoro ypaBHEHHS IEPBOTo Mopsiyika, 3anada Komm, Bupt

1 epeHnnanbHbIX YpaBHEHUH, pellIeHne ypaBHEHUH C pa3IeIsIOIMUI TIEPEMEHHBIMH, CIIOCOOBI peIICHUS
OJTHOPOJHBIX AU(PepeHIINANBHBIX yPaBHEHUH IIEPBOT0 NOPS/IKa, PEIICHNE JIMHEHHBIX YpaBHEHHUH, ypaBHEHUH
Bepnynnn, penienne ypaBHEHUH B OJTHBIX Au(depeHnanax.

3HaTh: OCHOBHBIC TOHATHSA, METOJBI M MpaBWIa penieHns NudQepeHnnanbHbIX YPaBHEHNH TIEpBOTO TOPSIKa,
HCTIOJBF30BaTh METOIBl MaTEeMAaTH4YeCKOTO aHalu3a B MNPAKTUYECKOM M MpOoQecCHOHAIbHON AEATeNbHOCTH,
ITOPUTMBI PEIICHUS CTAaHAAPTHBIX 33124, METOIbI MaTeMaTHIeCKOi 00pabOTKH JaHHBIX
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VMeTh: CBOGOAHO pelaTh, 000011aTh, aHATU3UPOBATH 3a1a4H1, HCIIOJIB30BATh METO/IbI MATEMATHYECKOTO AaHAIM3a
B MPaKTUYECKOW W TIPOPECCHOHATBLHON JAEATENBHOCTH; pa3sOuparbcs B MPO(ECCHOHANBHBIX BOIPOCAX,
cOPMYIMPOBAHHBIX HA MATEMATHYECKOM SA3BIKE, CTPOUTE JIOTHYECKH OOOCHOBAHHBIE PACCYKACHUS

BiasieTh: HaBBIKAMU IS PEILIEHUS 3a/1a4 B CBOEH TPEAMETHOMN 00J1aCTH, HABBLIKH COBPEMEHHBIX BUIOB
MaTeMaTHYECKOTO MBIIIJIEHHS, Pa30MpaThCs B IPO(PECCHOHATBLHBIX BOIPOCaX, CPOPMYIMPOBAHHBIX HA
MaTeMaTHYECKOM SA3BIKE IPHUMEHATH METO/IBI MATEMATHYECKOTO aHAIN3a MPU OMUCAHUU THIIOBBIX
npo(eCCHOHANBHBIX 331U U MCIIOIb30BAHUE MATEMATHYECKUX METOOB MPU UX PELIEHUH, UMETh HABBIKH
[IOCTPOEHHMSI JIOTHYECKH 000CHOBAHHBIX paccyxaenuid. /JIex/

3.2

Tema 3.1 Juddepennmansapie ypaBHeHH. JnddepeHnumanbaple ypaBHEHHS IEPBOTO TOPSIKA.
HuddepeHnyansHple ypaBHEHHS BBICIINX MOPSIKOB.

YMeTb: cBOOOIHO peniaTh, 0000MaTh, aHATM3UPOBATh 3aJa4H, HCIIOJIb30BATH METOIBI MATEMaTHIECKOTO
aHaAJIM3a B IPAKTHIECKOH ¥ NPO(eCcCHOHABLHON eITeIbHOCTH; Pa30HpaThesl B IPOPECCHOHATIBHBIX BOIPOCAX,
c(OpMyITMPOBaHHBIX HA MATEMAaTHICCKOM SI3bIKE, CTPOUTH JIOTHYECKH 000CHOBaHHEIE paccyxaeHus. /Tp/

OK-5
OIIK-2

YcTHbIN
oTpoc

3.3

Tema 3.1 Tuddepenunansueie ypasaenus. JuddepennnansHpie ypaBHEHHS IEPBOTO MOPSIIKA.
JuddepeHuunanbHbie ypaBHEHUS BHICIIUX MTOPSIIKOB.

N3yuuts TeopeTuuecKuil MaTepuall Ha OCHOBE JIEKLIIMK U PEKOMEHIyEeMOH JINTEPATYPbI; IIOATOTOBUTCA K
MPaKTHYCCKUM 3aHATHSAM; YCTHOMY OMPOCY MO BOIPOCAM JIIsl CAMOIIOATOTOBKH, peleHuro 3amad. /Cp/
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OK-5
OIIK-2

Y cTHBIIT
orpoc

3.4

Tema 3.2 Psapl. UncnoBsie psiibl. PSbl ¢ MONOXKUTEIBHBIMU WiICHAMH. 3HAKOUEPEAYIOIIHECS PSIbL.
OyHKIIHOHAIBLHBIC PSJIBI, CTCIICHHBIC PS/bl. [IpHUOIMIKCHHBIC BRIUMCIICHHS 3HAYCHUN (PYHKIIUI C TIOMOIIBIO
CTETICHHBIX Ps1/10B. [I[puMeHeHNe CTENeHHBIX PSAA0B K BBIUMCICHHIO IPEIEIOB U ONPEIETICHHBIX HHTErPAJIOB.
Psn ®@ypre. Kommnekcusie uncna. Marerpan Oypoe.

Kpatkoe comeprkaHue: MOHATHE YUCIOBOTO PsAa, HEOOXOIMMOE YCIOBHE CXOIUMOCTH YHCIIOBEIX PSIOB,
JIOCTaTOYHBIE MIPU3HAKU CXOAUMOCTHU YHUCIIOBBIX PSAAOB; MOHATHE 3HAKOUEPEAYIOLIETOCs U 3HAKOTIEPEMEHHOTO
psina, mpu3Hak JIeHOHUIIa CXOAUMOCTH 3HAKOUYEPEIYIOIIUXCS PAIOB, a0COMIOTHAS U YCIOBHAS CXOAMMOCTh
3HAKOIIEPEMEHHBIX PSIOB; ONpeaelieHne (yHKIIMOHATIBHOTO U CTEIIEHHOTO P, Paaiyc U HHTEPBal
CXOAMMOCTH CTENICHHBIX PSIOB, pa3okeHne PYHKIUHA B CTETIEHHBIC PSAbI, IPUMEHEHNE CTEIICHHBIX PSOB B
MPUOIMKEHHOM BBIYHUCIICHUH; TIOHATHE psina Dypre.

3HaTh: OCHOBHBIE TIOHATHS TEMbI, HABBIKA COBPEMEHHBIX BHUOB MAaTEMAaTUYECKOTO MBIIIJICHHS, HCTIOIh30BAHIE
METOJ/IOB MaTEMAaTHUIECKOT0 aHATN3a B IPAKTHUECKOH U MPOo(hecCHOHATLHOM NeITeTbHOCTH, aITOPUTMBI PEIICHHSI
CTaHJIapTHBIX 33124, METObl MATEMATHUECKON 00pabOTKH TaHHBIX

YMeTh: cBOOOJHO peniath, 00001aTh, aHAIN3UPOBATH 33/1a4K TEMbI, UCIIOJIb30BaTh METOAbl MaTEMAaTHYECKOTO
aHajau3a B MPAKTHYECKOH U Mpo(heCcCHOHATBHON AesITeIbHOCTH; pa30UpaThCs B MPO(ECCHOHAIBHBIX BOIPOCAX,
c(hopMyITHPOBAHHBIX HA MATEMAaTHICCKOM S3BIKE, CTPOUTH JIOTHYECKH 0OOCHOBaHHEIC PAcCyKICHUS

BrnaymeTts: HaBBIKaMH| IS pEIICHHUS 3a/1a9 B CBOEH IpeAMETHON 00JIaCTH, HABBIKM COBPEMEHHBIX BHIOB
MaTEeMAaTHYECKOTO MBIIUICHIS, Pa30UpaThCs B MPOGECCHOHATIBHBIX BOIIPOCcaX, c(hopMyITMpOBAaHHBIX HA
MaTeMaTH4YECKOM SI3bIKE PUMEHATh METOAbl MATEMATUUECKOTO aHAIN3a [IPYU OIMCAHUU TUIIOBBIX
po(eCCHOHATBHBIX 337124 U UCIIOJIb30BaHIE MAaTEMaTHUECKUX METO/IOB IPHU UX PCIICHUH, IMETh HABBIKU
MTOCTPOCHHS JIOTHIeCKH 000CHOBAHHBIX paccyxeHuid. /JIek/

OK-5
OIIK-2

Komncmexr,
TECTUPOBAHUE

3.5

Tema 3.2 Psinpl. UucnoBsle psabl. Paabl ¢ HOI0XKUTENBHBIMY YJI€HAMU. 3HAKOYEPELYIOIUECS PSIABL.

OK-5
OIIK-2

KonTtponbHas
pabora
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OyHKIINOHAIBHBIE PAIBI, CTEIICHHBIE pAABL. [IpHOIKeHHbIC BEIYNCIICHIS 3HAYCHAH (QYHKIINI ¢ TOMOIITHIO
CTETICHHBIX Ps/10B. [I[puMeHeHNe CTeNeHHbIX PSAA0B K BBIUMCICHUIO IPEAEIIOB U ONIPEIEIICHHBIX HHTETPaJIoB.
Psn @ypre. Kommnekcusie uncna. Murerpan Oypoe.

3HaTh: OCHOBHbIE TIOHATHUS TEMBI, HABBIKM COBPEMEHHBIX BUIOB MAaTEMAaTUYECKOTO MBIIUIEHUS, HCTIONb30BAHHE
METOJIOB MAaTEeMaTHYCCKOTO aHAJIH3a B MPAKTUICCKON U IPO(PECCUOHATBHON NS TEIPHOCTH, aJlTOPUTMBI
peIeHusI CTAHAAPTHBIX 3a/1a4, METOIbl MATEMATHYECKON 00paboTku aaHHbIX. /TIp/

3.6

Tema 3.2 Psnel. UucnoBsle psiabl. PAabl ¢ HOI0XKUTEIBHBIMU YJI€HAMU. 3HAKOYEPE Ty OIUECS PSBL.
@OyHKUIMOHATBHBIE PSABI, CTENeHHbIE Psibl. [IpuOIKeHHbIE BEIYUCICHUS 3HAYeHUH (QYHKIMH C TTOMOILBIO
CTETICHHBIX PsIA0B. [I[prMEeHEHNE CTENIEHHBIX PSAAOB K BEIYHCICHHUIO PEICIIOB U ONPEAEICHHBIX HHTETPAJIOB.
Psn @ypre. Komnnekchele uncna. Murerpan Oypoe.

W3yunts TeopeTnuecKkuil MaTepuall Ha OCHOBE JIEKLIMK U pEKOMEHIyEMOH JINTEPATYPbI; IOATOTOBUTCA K
OPaKTHIECKUM 3a8HIATHSAM; YCTHOMY OIIPOCY II0 BOIIPOCAM ISl CAMOIIOATOTOBKH, pelueHuo 3amad. /Cp/
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OK-5
OIIK-2

YcTHbIN
oTpoc

3.7

[oxroToBka u mMpoBeIcHNE dK3aMeHa /JK3aMeH/

OK-5
OIIK-2

IIpoBenenue
SK3aMeHa

Pasnen 4. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTUKA

4.1

Tema 4.1 Cnyuaiinbie coObiTusi. CirydaiiHble BETHYUHBL

Kparkoe copeprxanue: NOHIATHE CITy4aifHOTO COOBITHUS, BUMBI CIIy4alHBIX COOBITHI, KIACCHYECKOE OMpe/ieieHHEe
BEPOSATHOCTH, CBOMCTBA BEPOSATHOCTH, CTATUCTHYECKOE ONPEEICHHE BEPOSITHOCTH, €r0 CBOUCTBO; OMPEAEIICHHIE
CYMMBI ¥ IPON3BE/ICHHS COOBITHS, TEOPEMBI CIIOKCHNS M YMHO)KEHHS, CICICTBUS U3 HUX; (DOPMYIIa ITOTHOM
BEpOSITHOCTH, (popmyia baiieca; popmyna beprymm, popmyna [Tyaccona, mokansHast 1 HHTErpajgbHAs
¢dopmyna Myaspa Jlamnaca; BUaBI CITydaiiHBIX BETMYUH, 3aKOHBI PACIIPEACICHHS CITyqYallHbIX BEJINYHH,
YHCIIOBBIC XapAKTCPUCTUKH CITyYaiHBIX BEINYNH; IBYMEPHAs CIIy4aiiHasl BEIMUNHA, 3aKOH OOJIBIINX YHCEIL.
3HaTh: OCHOBHBIE OHATHS TEOPHU BEPOSTHOCTEH, HCIIOAB30BATh METOBI TEOPHH BEPOATHOCTEHN B IPAKTHIECKON
U MpoQeCcCHOHANBHON NEeSTeIbHOCTH, AITOPUTMBI PEIeHUs] CTaHIAPTHBIX 3a/lad, METOJbl MaTeMaTHYeCKOW
00pabOTKK JAHHBIX

YMeTh: CBOOOJIHO pemiath, 000011aTh, aHAIM3UPOBATh 3a/1a4l TEOPHU BEPOSITHOCTEH, UCIIOJIb30BaTh METOMbI
TEOPHUHU BEPOSITHOCTEH B MPAKTUIECKON M MPOPECCHOHANTBHOH JAeSITENLHOCTH; pa30upaTbes B Ipo(heCcCHOHATBHBIX
BOIIpocax, C(i)OpMyJ'II/IpOBaHHI)IX Ha MaTEMAaTU4YC€CKOM SA3bIKE, CTPOUTH JIOTUYCCKHU 000CHOBaHHEIE pacCyKaCHUA
BJ'Ia}Z[eTLI HaBBIKaMU UIA pCIICHU 3a/1a4 B CBOCH HpGI[MGTHOfI O6J'IaCTI/I, HaBbIKM COBPEMCHHBIX BHUI0B
MaTeMaTHYeCKOT0 MBIIIICHUS, Pa30HpaThCsi B MPO(eCCHOHATBHBIX BOIPOCax, ChOPMYIHPOBAHHBIX Ha
MaTEMAaTUYECKOM SI3BIKE MMPUMEHSATh METOJIbl TEOPHU BEPOSTHOCTEHN NMPH OMUCAHUH TUIIOBBIX
podeCcCHOHANBHBIX 33/1a4 U UCII0JIb30BAHNE MaTeMAaTHYECKUX METOJIOB IIPH UX PEIICHUH, UMETh HABBIKA
MIOCTPOEHHMS JIOTHYECKH 000CHOBAHHBIX paccyskaeHui. /JIex/

OK-5
OIIK-2

Koncmekr

4.2

Tema 4.1 Ciryuaitabie coObiTus. Ciry4daifHbIe BETHIMHEL.

3HaTh: OCHOBHBIE IOHATHSI TEOPUH BEPOSATHOCTEN, UCIIOIB30BaTh METOABI TEOPUH BEPOSTHOCTEH B
MIPAKTUIECKOI M POPECCHOHANBHON A TEIbHOCTH, aJITOPUTMBI PEIICHHS CTAaHIAPTHBIX 3a]1a4, METOIBI
MaTeMaTHIecKoi 00paboTku maHHbIX. /[Ip/

OK-5
OIIK-2

Y cTHBII
orpoc

4.3

Tema 4.1 Ciryuaitabie coOprtusi. Cry4yaifHbIe BeJTMIHHEI.
N3yuuts TeopeTnuecKkuil MaTepuall Ha OCHOBE JIEKLIIMH U PEKOMEHIyEeMOH JINTEPATYPbI; IOATOTOBUTCS K
MPaKTHYECKUM 3aHATHSAM; YCTHOMY OMPOCY IO BOIPOCAM JIjIsl CAMOIIOATOTOBKH, pereHuro 3amad. /Cp/
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OK-5
OIIK-2

YcTHBIN
omnpoc
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4.4

Tema 4.2. MaremaTnueckas CTaTUCTUKa [ eHepaabHas COBOKYIMHOCTh. BhIOOpKa M CIIOCOOBI €€ OpraHHU3aIlHH.
Ouenkn napameTpoB. CTaTUCTHYECKOE OLIEHUBaHKUE W MTPOBEpPKa TUIOTE3, CTATUCTUYECKHE METOAbI 00paboTKu
9KCTIEPUMEHTAIBHBIX JTaHHBIX.

Kparkoe copepxaHue: MOHSATHE FeHEPAIbHON M BHIOOPOYHOI COBOKYITHOCTH, CTaTHCTHYECKOE paclpeiesieHue
BBIOOPKH, MOJIMTOH U TMCTOIPaMMa; TOYEYHbIE M WHTEPBaJbHbIC OLEHKH, CTATUCTHYECKUE OLEHKH, IPOBEpKa
THIIOTE3.

3HaTh: OCHOBHBIE MTOHATHS MAaTEMaTHYEeCKOW CTATUCTUKH, MCIOJIB30BaTh METOJ(bl MATEMATHUYECKON CTaTHCTHKH
B MPAaKTHYECKONW M TPO(GECCHOHATBHON AEATEIBHOCTH, aArOPUTMbI PEIICHUS CTAHIAPTHBIX 3a/a4, METOJbI
MaTeMaTHIeCKOH 00pabOTKH JaHHBIX

YMerh: cBOOOIHO peliaTh, 0000IaTh, aHANU3UPOBATH 3a/1a4d MATEMAaTHYECKON CTATHCTHKH, HCIIOJb30BAThH
METO/Ibl MAaTEeMaTHYECKOW CTATUCTUKU B MPAKTUYECKOW U MPOPECCHOHATBHOU NESITENbHOCTH; pa30upaThes B
npodeCcCHOHANBHBIX BOMPOCax, CHOPMYIUPOBAHHBIX HAa MATEMATHYECKOM S3BIKE, CTPOHUTH JIOTHYECKU
000CHOBaHHBIE PacCyKICHHS

BJ'IaZ[eTI)I HaBBIKaMHW [UJId pCEUICHUA 3ajla4 B cBOEH Hpe}IMeTHOﬁ O6J'IaCTI/I, HaBBIKM COBPEMCHHBIX BHUI0B
MaTEeMaTHYeCKOro MBIIUICHUS, pa30oupaTbcs B IMPOQECCHOHANBHBIX BOIpOcaX, CcHOPMYIMPOBAHHBIX Ha
MAaTeMaTU4€CKOM A3BIKC MNPUMCHATH MCTO/bI MaTEeMaTUYECKOM CTaTUCTHKH Ipyu  OMNHMCAHWU THUIOBBIX
HpO(beCCI/IOHaJ'H)HI)IX 3aa4 U HUCIIOJBb30BAHUEC MATEMATHYCCKUX MCETOJOB IPU HUX PCHICHUH, MUMCTb HABBIKH
MMOCTPOCHHMS JIOTMISCKH 000CHOBAHHBIX paccyxaeHuid. /JIek/

OK-5
OIIK-2

Koncnexr,
TECTHPOBaHUE

4.5

Tema 4.2. MaTeMaTHuecKkasi CTATUCTUKA [ eHepaibHas COBOKYMHOCTh. BhIOOpKa M CIOCOOBI €€ OpraHU3aluy.
Ornernkn mapameTpoB. CTaTHCTUYECKOE OLCHUBAHUE U MPOBEPKA TUIOTE3, CTATUCTHYECKUE METOABI 00padOTKH
9KCICPUMCHTAIBHBIX TAaHHBIX.

3HaTh: OCHOBHBIC IOHATHS MaTEMAaTHIECKOM CTATHCTHKH, HCTIOIb30BaTh METOIBI MATEMATHUECKON CTATUCTHKH
B MPaKTUIECKOH 1 Mpo(ecCHOHANBEHON AeITEIbHOCTH, alTOPUTMBI PEIICHUS CTAaHAAPTHBIX 3a/1a9, METOIBI
MaTeMaTHIecKoi 00paboTku gaHHBIX. /[Ip/

OK-5
OIIK-2

KonTtponsHas
pabota

4.6

Tema 4.2. MaTteMaTndeckas CTaTUCTHKA [ eHepaibHas COBOKYIHOCTh. BBIOOpKa M CIOCOOBI €€ OpraHH3aluy.
Ouenkn nmapameTpoB. CTaTUCTHYECKOE OLICHWBAHHE U IIPOBEPKA TUIOTE3, CTATUCTUYECKHE METOAbI 00paboTKI
9KCIEPUMEHTAIBHBIX TaHHBIX.

N3yuuth TeopeTuueCcKuil MaTepuall Ha OCHOBE JIEKLIIUK U PEKOMEHlyEeMOH JINTEPATYPBI; IOATOTOBUTCS K
MPaKTHYECKUM 3aHATHSAM; YCTHOMY OMPOCY MO BOIPOCAM JIJIsl CAMOIIOATOTOBKH, peleHuro 3amad. /Cp/
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OK-5
OIIK-2

Y cTHBII
orpoc

4.7

[MoaroroBka u npoBeieHUe dK3amMeHa /IK3ameH/

OK-5
OIIK-2

IIpoBenenue
SK3aMeHa

23




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

Texnonozusn opzanu3ayuu camocmoamenbHoll padomol

Opranuzanusi CaMOCTOSITENIbHOM pa0OThl - JIMYHOCTHO OPHEHTHPOBAHHAsE TEXHOJIOTHS, CIOCO0 OpraHH3alluu
CaMOCTOSATENLHOM e TeIbHOCTH 00yYaloIuXcsl, HAalpaBJIeHHBIN HA pEelIeHUE 3a1a4i Y4eOHOTO MPOEKTa.
Texnonozusn noucka u omoopa ungopmayuu

WHdopManMoHHBIN NOUCK — HpOLECcC BHIBICHUS B HEKOTOPOM MHOXECTBE JIOKYMEHTOB (TEKCTOB) BCEX TaKHX,
KOTOpBIE IOCBSIIEHbI yKa3aHHOH TeMe (IIPeAMETY), YAOBIETBOPSIOT 3apaHee ONpeNeICHHOMY YCJIOBHIO MOHMCKa
(3ampocy) wim comepkat He0OXOAUMBIE (COOTBETCTBYIOIINE WH(POPMAIMOHHON TOTPEOHOCTH) (haKTHI, CBEICHHUS,
JaHHEIE.

Texnonozuu mamemamuyecKoii CIMamucmuKu

Metonsr cOopa, 00pabOTKH W aHaNM3a CTATHCTUIECKON MH(OPMAIMH I TOTYYCHUS HAYYHBIX M MPAKTHYECKIX
BBIBOJIOB.

Texnonozusn odyuenusn ¢ compyonuuecmaee

Texunonoruss oOy4eHHS B COTPYIHHMYECTBE HCIOJIB3YeTCS B 00pa3oBaTeNIbHOM NpakTHKE Uil NPEOIOJICHHS
MOCJIC/ICTBUI MHIMBHYaJIbHOTO XapakTepa yueOHOH AesSTeIbHOCTH CyOBEKTOB M X CTPEMIICHUI HCKIFOYUTEIEHO
K MHAMBUIYaJIbHBIM 00pa3oBaTeNbHBIM JOCTIDKeHUSIM. OHa TO3BOJIsieT OOOTaTHTh ONBIT M INPUOOpPECTH dYepes
y4eOHBII TPY/] T€ HABBIKM COBMECTHMOMW JIESITENEHOCTH, KOTOPBIE 3aTeM MOTYT CTaTh HEOOXOJUMBIMHU B OyyIueit
npodeccHoHANBHOM M COLMANIBHO NEsTENEHOCTH B TeUEHHE XKHU3HU. Llenb TeXHONIoruu coctout B pOpMUPOBAHUN
YMCHHH y CyOBEKTOB 00pa3oBaTesibHOrO mporiecca 3G(GEeKTHBHO padoTaTh cOOO0INa BO BPEMEHHBIX KOMaHIaxX W
rpynnax v 100MBaThCsS Ka4eCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

Jlekyus-Bu3yanu3anus ¢ IpUMeHeHneM MyJIbTHMeANITHBIX TeXHOJIOT Hii.

Cucrematusanys U BbIICTICHHE HaHOOIee CYIIECTBCHHBIX 3JIEMEHTOB HH)OPMAIUK ¢ HOMOILIBIO MYJIBTHMEIMHHBIX

TEXHOJIOTHH.
5. METOIUYECKHUE YKA3AHUSA OJ51 OPTAHU3AIINA CAMOCTOSTEJBHOM PABOTBI
CTYAEHTOB

PexoMmeHaanmu mo caMmocTosTeabHoi padotel ctyaenta (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.

CryneHram cinenyer:

- PykoBoacteoBatkcs pernamentoM CPC, onpenenennsim PIT/;

- CBOEBpEMEHHO BBINOIHATH BCE 3aJaHMs, BBIIABAEMBbIE NpPENOJABATENEM IS CaMOCTOSITEIBHOIO
BBITIOJIHEHHS;

- Hcnonb30BaTh B BHINOJHEHHH, OOPMIICHHH U CAave 3a/laHi yCTaHOBIIEHHBIE Kadenpoii TpeboBaHus,
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.

OcHoBHas nuTepaTypa, Kak MpaBHio — 3TO YIYEOHUKN U ydeOHbIe TTOCOOHSI.

JIroOoli BBIOpaHHBIH MCTOYHUK MH(OpPMAaIMK (CalT, MOUCKOBBIH KOHTEHT, yueOHOoe mocobue, MOHOrpaduio,
OTYeT, CTAaThI0 W T.II.) HEOOXOAMMO BHHMATEIHHO IPOCMOTPETH, ONPEACTHBIINCH C aKTyaTbHOCTHIO TEMaTHUECKOTO
cocTaBa JaHHOTO HH(OPMAIIMOHHOTO HCTOYHHKA:

- B KHHUTaX - CJIEIyeT O3HAKOMMTHCS C OTJIABJICHHEM W Hay9HO-CIIPABOYHBIM allapaToM, MPOYUTATh
AHHOTALIMIO W TPEINCIIOBHE; IeIecO00pa3sHo ee MPOJHCTaTh, PACCMOTPETh WIIIIOCTPAIMH, TAaONHIIBI, JAHArpaMMEI,
MPUIOXKEHUS - TAKOE MOBEPXHOCTHOE O3HAKOMIIEHHE MO3BOJMT Yy3HaTh, KAKUE IJIaBbl CIEIyeT YUTaTh BHUMATEIbHO,
Kakue MpoYuTaTh OBICTPO, KaKHe POCTO IIPOCMOTPETH Ha OyyIee;

- npu paboTe C HHTEPHET-UCTOYHMKOM - IeJIeCO0OpPa3HO CHUCTEMAaTHU3MpOBaTh (IIOMMEHOBATh B
COOTBETCTBHH C HAIlOJTHEHHEM, COXPAHATH B TOAIIANKHU-PAa3/Iebl U T.I1. IPHEMBI) WIIK HHBIM 00pa30M BBIJETATH BAXKHYIO
Jutst ce0st MH(OpMAaLUIO U TaHHEIE;

- €CII  KHHTa/)KypHaJI/KOMIIBIOTEp HE SBISIFOTCS COOCTBEHHOCTBIO CTY/AEHTa, TO IelIecoo0pa3Ho
3anyCchHIBaTh Ha3BaHNE KHUT, CTaTel, HOMEpa CTPaHMII, KOTOPhIe PUBJIEKIN BHIMaHHUE, a TI03XKe, CIEAYET BO3BPATUTHCS
K HUM, ¥ TIEPEYNTATh HY)KHYIO HH(pOpMaIHio 6oee mpeaMeTHO.

BrigenstoTes ciaeayronye BUIbI 3aicei Mpyu paboTe ¢ TUTepaTypoi:

24



- KoHcnekr - kparkasi cxemaTuueckas 3alich OCHOBHOT'O COJEpXaHHS Hay4yHOW pabotel. Llenbro
SBJISIETCS HE IEPENHChIBAaHUE MTPOM3BECHUS, a BBISBICHHE €r0 JIOTUKH, CUCTEMBI JI0OKa3aTeJIbCTB, OCHOBHBIX BBHIBOZOB.
Xopoluit KOHCHEKT J0JDKEH COYEeTaTh IOJHOTY M3JIOKEHUS ¢ KPATKOCTHIO.

- [uraTa - TOUHOE BOCHPOU3BE/ICHHE TEKCTA; 3aKII0YAETCS B KaBBIYKH; TOYHO YKa3bIBAETCS HCTOYHHK,
aBTOP, TOJ W3JaHUs (WM, HOMEpP UCTOYHUKA W3 CHMCKA JHMTEpPaTyphl - B Clydae 3aMMCTBOBAHHOTO LIUTHPOBAHUS) B
HPSIMOYTOJBHBIX CKOOKaX.

- Te3uck - KOHIIEHTPUPOBAHHOE M3JIOKEHIE OCHOBHBIX ITOJIOKSHUH IPOYNTAHHOTO MaTepHaa.

- AHHOTaIWA - 09eHb KPAaTKOE U3JIOKCHHE COACP KaHUs MPOYUTAHHOH paboThI (TOUCKOBHIH 00pa3).

- Pestome — KpaTKue BEIBOJIBI U ITOJIOKEHUS PaOOTHI, €€ KOHIENTyalbHbIe HTOTH.

6. OLHEHOYHBIE U METOAUYECKHUE MATEPUAJIBI
6.1 Ilepeyenb koMmeTeHIUH ¢ yka3aHueM 3TanoB (opMHMpPOBAaHUS B Ipolecce
ocoenus OIIOIT

OK-5 Cnioco0HOCTHI0 K CAMOOPTraHU3ALMH H CAMOOOPA30BAHMIO

Hedocmamounuwiit ypogens:

He 3naeT MeT0o0B caMOOpraHU3aIiiy ¥ caMooOpa3oBaHUs

He ymeeT caM0oOpraHu30BBIBaThCSL M CAMOOOPa30BBIBATHCS;

He BiageeT HaBbIKaMK caMO0OOPa30BaHUs U CaMOOPTaHHU3AIHH.

Ilopozoeuwiit yposens:

ITocpencTBeHHO 3HAaET METOIBI CAMOOPTaHU3AMU M caMo00Opa30BaHus;

Y I0BIETBOPUTEIHHO YMEET CaMOOPIaHU30BBIBATECSI U CAMOOOPa30BBIBATHCS;
HOCpC[[CTBeHHO BJIaJ€€T HaBbIKaMH U YMCHHUAMU CaMOOpPIraHUu3aluu 1 CaMOO6pa3OBaHHH.
IIpoosunymbutii yposenn:

XOpoIII0 3HAaET METOIBI CAMOOOPa30BaHMS M CAMOOPTaHU3ALINH;

XOpoIIIo yMEeeT UCIIOIb30BaTh METOIB CAMOOPTAHU3AIMH M CaMOOOpa30BaHN;

XopoI1Io BIaZeeT HaBbIKaMH CaMOOOPa30BaHUs U CaMOOPTaHHU3ALIHH.

Buicokuii ypoeens:

OTIMYHO 3HACT U MPUMEHSET METO/IbI CAMOOOPA30BaHMUS U CAMOOPTAHHU3AINH;

B coBepiieHCcTBE HCTIONIB3YeT METOABI CaMOOOPa30BaHMUs U CAMOOPTaHU3aLIUH;

B coBepmieHcTBe BiajgeeT HaBBIKAMU M METOAAMHU CaMOOOPa30BaHUs U CaMOOPraHU3aLlUH.

OIIK-2 CnocodHOCTBHIO pemiaTh CTaHJApPTHbIE 3a4a4d  NPO(ecCHOHAIbHOW /esITeIbHOCTH Ha OCHOBe
HHPOPMALMOHHOH M OubaHOrpadguyecKkoil KyJbTyphbl ¢ NIpUMeHeHHEM MH(OPMAIMOHHO-KOMMYHMKAIIMOHHBIX
TeXHOJIOTHIi M ¢ y4eTOM OCHOBHBIX TpeOoBaHMii HHPpOPMALMOHHON (6e30NMaCHOCTH

Heoocmamounwtii yposenn:

He 3HaeT criocoObl pemeHns CTaHAAPTHBIX 331a4 MPOoQPEecCHOHATBHON AEATEIHHOCTH HA OCHOBE MH(OPMAIIMOHHONW U
6ubmmorpadudeckoil KyJabTyphl € NPUMEHEHHEM HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH M C y4eToM
OCHOBHBIX TpeOOBaHM HH(POPMAIIIOHHOW 0€3011aCHOCTH;

He ywmeer pemars craHmapTHeIe 3afadd MpOQEcCHOHAIBHONH JEATeNbHOCTH Ha OCHOBE WH(OPMAIMOHHOH |
6ubmmorpaduueckoil KyJabTypbl C MPUMEHEHHEM HH(GOPMAIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI M C Yy4eToM
OCHOBHBIX TpeOOBaHM HHPOPMAITMOHHON 0E30TaCHOCTH;

He Brnageer cmnocoOHOCTBIO peliath CTaHIAAPTHBIE 3aJadd  NPO(GECCUOHANBHOW JIEATENBHOCTH Ha OCHOBE
nHQOPMAMOHHOW U OuOnuorpaduyeckoil KyJabTypel C TNPHUMEHEHHEM HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U C y4eTOM OCHOBHBIX TpeOoBaHM HH(OPMAIIOHHOM 6€301MacHOCTH.

Ilopozoesuwiit yposens:

[locpencTBeHHO 3HAeT CcHOCOOBI pEIICHMS CTAHNAPTHBIX 3a7ad NMPOoPEeCCHOHANLHONW AEATEIHHOCTH Ha OCHOBE
nHpopManMoHHON n OnbimMorpaduueckoil KyJIbTYpbl € NPHUMEHEHHEM HWH()OpPMaINOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH ¥ C Y4eTOM OCHOBHBIX TpeOOBaHMIT HHPOPMaMOHHOI 6€30acHOCTH;

VY 10BIETBOPUTENILHO yMEET pellarh CTaHAapTHbIE 3agadydl  NpoQEecCHOHAIBHOW JEATeNIbHOCTH Ha OCHOBE
nHpopManMoHHON n OnbaMorpadmueckoil KyJIbTypbl € NPHUMEHEHHEM HWH()OPMaNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH ¥ C Y4€TOM OCHOBHBIX TpeOoBaHU1 HHpOpManMOHHO# 6e30macHoCTH

ITocpencTBeHHO BiageeT CIIOCOOHOCTBIO peIlaTh CTaHIAAPTHBIE 33Ja4l IMPO(PECCHOHATFHON JESTETFHOCTH Ha OCHOBE
nHQOPMAIMOHHOW W OumOnmorpadudyeckoil KymbTypel C TPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U C y4eTOM OCHOBHBIX TpeOoBaHNH HH(OPMAIIIOHHOM 6€301MacHOCTH.

Ilpooeunymotii ypoeens:

Xopo1I0 3HAET CIIOCOObI PeIeHNs CTAaHAAPTHBIX 3a/1a4 PO eCCHOHANBHON AEATEIEHOCTH Ha OCHOBE HH(OPMAIIMOHHOM
n Oubnmorpaguyeckoil KyJIbTyphl ¢ NMPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U C y4eTOM
OCHOBHBIX TpeOOBaHMI HH(POPMAIIIOHHOW 0€3011aCHOCTH;

XopolIo yMmeeT peliaTh CTaHAApTHBIE 3a7a4d NPO(ECCHOHAIBHON NEeATeIbHOCTH HAa OCHOBE WH()OPMALMOHHOW M
6ubmmorpaduueckoil KyJabTyphl € NPUMEHEHHEM HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH M C Yy4eToM
OCHOBHBIX TpeOOBaHM HH(POPMAIIIOHHOW 0€3011aCHOCTH;
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XOpOHIO BJIagcCT crocobamu peuieHuss CTaHAAPTHBIX 3aJav HpO(beCCHOHaHLHOﬁ JACATCIBbHOCTH Ha OCHOBC

nHpopmManmMoHHOT u OubIMOrpadMUecKoil KyJIbTYpEHI

TEXHOJIOTHI U C Y4€TOM OCHOBHBIX Tpe60BaHHﬁ HH(i)OpMaHPIOHHOﬁ 0e30IMacCHOCTH

Buicokuii yposens:

C MPUMCHCHUEM I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IX

OTIMYHO 3HAET OCHOBHBIC CHOCOOBI peuIiCHUsA CTaHAApTHBIX 3aJav HpO(l)eCCHOHaHLHOfI JACATCIPHOCTH Ha OCHOBC

nHpopManMoOHHON W OubIMOrpadMUecKoil KyJIbTYpHI

TEXHOJIOTHH U C y9eTOM OCHOBHBIX TpeOoBaHMI HHPOPMAITMOHHON 0€30IacHOCTH;
OTIMYHO yMeeT peluath CTaHOapTHBIC 3aJadd NMPO(ECCHOHAIBHONW NEeATeIbHOCTH Ha OCHOBE HMH(MOPMALMOHHON M
Oubnnorpaduyeckoll KyJbTyphl ¢ HPHMEHEHHEM HH(OPMAIMOHHO-KOMMYHHUKAIHMOHHBIX TEXHOJOTMH W C Y4eTOM
OCHOBHBIX TpeOOBaHMIH HHPOPMAMOHHONW 6€30I1aCHOCTH
B coBepiueHCTBe BiajgeeT cnocobaMy peIeHHs CTaHIApPTHBIX 3aJad NPOQeCcCHOHATIBHON NEeITeNbHOCTH Ha OCHOBE

nHpopManMoOHHON W OubIMOrpadMUecKoil KyJIbTYpHI

TEXHOJIOTUH U C Y4€TOM OCHOBHBIX Tpe60BaHPII71 I/IH(i)OpMaIII/IOHHOfI 0e30IMaCHOCTH.

C TMPUMCHCHUEM I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IX

C TMPUMCHCHUEM I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IX

6.2 IlIkana oueHMBaAaHUA B 3aBUCHMOCTH OT YPOBHS C(OPMHPOBAHHOCTH
KOMITeTeH M
YpoBenb ¢(hOPMHPOBAHHOCTH KOMIIETEH M
lei Zﬁfgﬁgg:n 1. Hepocratounslii: | 2. Iloporosbrii: 3. ITpoaBUHYTHIIi: 4. Boicokmii:
OCTIIKERHSE KOMIeTeHIIMH He KOMIeTeHIHH KOMIIeTeHIHH KOMIIeTeHIHH
P — c(opMHpPOBaHbI. copMupoOBaHbI. copMupoBaHbI. copmMupoBaHbI.
3HaHus 0TCYyTCTBYIOT. | ChopMUpOBaHBI 3HaHuA oOImMpHbIe, | 3HaHUS TBEpPJbIE,
3HaHus: 0a30BBIE  CTPYKTYpHI | CHCTEMHEIE. apTyMEHTHPOBaHHEIE,
3HAHHUH. BCECTOPOHHHUE.
YMmenus HE | YMeHus VYMmenus HOCST | YMeHus YCIIEIIHO
c(hOpMUpPOBaHBI. (bparMeHTapHbI U | penpoayKTUBHbIH IPUMEHSIOTCS K PEIICHUI0
Ymenus: HOCST XapakTep NPHMEHSIOTCA | KaK THIOBBIX, TaK H
PENpOyKTUBHBIH K PpELICHUIO THUIOBBIX | HECTaHIApTHBIX
XapakTep. 3a1aHIH. TBOPYECKHX 3aIaHMI.
Hasbiku He | JleMoHcTpupyeTcs JeMoncTpupyercs JeMoHcTpupyeTcs
chopMHPOBaHEL HIBKHAI YPOBEHb | JOCTATOYHBII yPOBEHb | BBICOKMIT YPOBEHB
Hasbiku: CaMOCTOSTEIbHOCTH CaMOCTOSTEIbHOCTH CaMOCTOSTEIbHOCTH,
MPaKTHYECKOTO YCTOHYIHBOTO BBICOKAas  aJalTHBHOCTb
HAaBbIKA. IPaKTUYECKOTO HAaBbIKA. | MPAKTUUECKOTO HABBIKA.
Onuncanne KpUTepHeB OLleHUBAHUS
OO0yuaromuiics Oo6yuaromuiics OO0yuaromuiics 1eMOHCTPUPYET: Oo0yuaromuiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: - 3HaHHE U ITIOHNMaHHE OCHOBHBIX | JAEMOHCTPHUPYET:
- CYILECTBEHHBIE | - 3HAHMS | BOIIPOCOB KOHTPOJIMPYEMOTO | - IIyOOKHe, BCECTOPOHHHME U
mpobensl B 3HAHHUAX | TEOPETHIECKOTO o0beMa IPOrpaMMHOTO MaTepHana; | apryMEHTHPOBAHHBIC 3HAHUS
yueOHOTo MaTepuaa; Marepuana; - TBEpJble 3HAHUS TEOPETUUECKOTO | MPOrPaMMHOI0 MaTepHala;
- JIOTTyCKAlOTCS | - HETIOJHBIC OTBETHI HA | MaTepHana; - TOJTHOE TTOHAMaHHe
NPpUHOUTINAJIbHBIC OCHOBHBIC BOITPOCHI, -CII0COOHOCTD yCTaHaBJIMBAaTb n CYHIHOCTH u B3aMMOCBA3HU
OmMOKN TPH OTBETE Ha | OMMOKHM B OTBETE, | OOBACHATH CBA3b NPAKTHKA M | PacCMAaTPHBAEMBIX IIPOIIECCOB
OCHOBHBIC BOIIPOCHL HEOOCTAaTOYHOC TCOpHH, BBIABIATH NPOTUBOPEYUS, u HBﬂeHHﬁ, TOYHOC 3HAHHC
Ounera, OTCYTCTBYET | MOHMMAaHHE CYITHOCTH | TPOOJIEMBI M TEHACHINH Pa3BUTHSA; | OCHOBHBIX HMOHATHI B PaMKax
3HaHHE W TIOHNMaHHUE | M3JIaraeMbIX - TIpaBWIBHBIE U KOHKPETHBIC, 0e3 | 00CyXKITaeMBIX 3aaHMI;
OCHOBHBIX MOHATHH U | BOIPOCOB; rpyObIX  OmHUOOK  OTBETHI Ha | - CIOCOOHOCTh YCTaHABIMBATh
KaTeropwii; - HEyBEpeHHBIE U | MOCTaBIICHHEIC BOIIPOCH; U OOBSCHATH CBA3b MPAKTHKU
- HCIIOHNUMAaHHEC HETOYHBIC OTBCTHI Ha - YMCHHUC peliaTb MNPAKTUICCKUC " TCOPUU;
CYIIHOCTH JIOTIONTHUTEITbHBIC 3a/laHus, KOTOpBIE crenyer | - JIOTHYECKH
JOIIOJTHHUTCIIbHBIX BOIIPOCHI; BBIIIOJTHUTD, oCJICaA0BaTCIbHBIC,
BOIIPOCOB B  paMKax | - HEJOCTaTOYHOE | - BIIAJICHHE OCHOBHOM JIUTEPATypOH, | ComepikaTeNbHBIE,
3amaHuii Ousnera, BIIaJIcHUE PEKOMEHIOBAaHHOM  NIPOrpaMMOi | KOHKPETHBIE u
- OTCYTCTBHE YMEHHS | JIUTEPaTypoOH, JVICIIUTIINHEL; HCYEPIBIBAIONINE OTBETHl Ha
BBIIIOJTHATD PEKOMEHI0BaHHOM - Halu4Iue COOCTBEHHOH | Bce 3aaHMs OMieTa, a TaKkxKe
IpaKkTUYEeCKUE 3aJaHus, | MPOrpaMMoi 000CHOBaHHOH HO3ULMU [0 | JOMNOJHUTEIbHBIE  BOIPOCHI
IIPeLyCMOTPEHHBIE JCLUIUINHEI, 00Cy’XIaeMbIM BOIIPOCAM. 9K3aMEeHaTopa;
IporpaMMoi - ymeHue 0e3 rpyObix | Bo3moxkHbI He3HaYHUTENbHbIE | - yMeHHUe permars
JUCIHUIIINHBI, OIINO0K peuaTtb Or'OBOPKH u HETOYHOCTH B MPaKTUYCCKUE 3alaHUs;
- OTCYTCTBHE TOTOBHOCTH | TIPAaKTHYECKUE PACKPBITUH OTAENBHBIX MOJI0XKEHUH | - CBOOOIHOE UCIIOIb30BAaHUE B
(cocobHOCTH) K | 3agaHus, KOTOpBIC | BOIPOCOB OwmieTra, MHPUCYTCTBYET | OTBETaX Ha BOIIPOCEI
JIUCKYCCHH W  HHU3Kas | CIEAyeT BHIIOIHHTD. HEYBEPEeHHOCTh B OTBETaX Ha | MaTepHaloB
CTCIICHb KOHTAKTHOCTH. JOTIOJTHUTCIIbHBIC BOIIPOCHI. pCKOMCH}IOBaHHOﬁ OCHOBHOI1
u JOTIOTHUTEIBHOM
JIUTEPaTypPHL.
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0 - 59 6ajs10B 60 - 69 6a10B 70 - 89 6ay10B 90 - 100 6a10B
Onenka Onenka Onenka Onenka
«He3a4yeT/Hey/10BJIETBOP «3a4TeHo/ «324TEHO/ XOpPOo1I0» «324YTEHO/ OTIHIHOY
HUTEJILHO» YAOBJIETBOPHUTEILHOY

OneHoYHbIE CPEACTBA, 00eceYynBalOIHe JUATHOCTHKY c)OPMHUPOBAHHOCTH KOMIIETEHIIMI, 3asiBJIeHHBIX B padoyeii
nporpaMme 1o AMCUMILIMHE (MO/yJ10) 115l IPOBeJeHHs IPOMEKYTOYHOM ATTeCTaluU

OIIEHNBAHUE YPOBHS 3HAHUMU: Teopernyeckuii 6,10k BOIPOCOB. YPOBEHb 0CBOCHHUSI TPOrPAMMHOIO
MATEpHAJIa, JOTHKA U TPAMOTHOCTh H3JI0KeHHsl, YMEHHE CAMOCTOSATEIbHO 000011aTh U H3J1araTh MaTepuaJl.

1. HemoctaTo4HbI ypoBEHb

3HaHus cioco0OB caMOOpPraHU3alUuK U caMoo0pa3oBaHus He C(OPMUPOBAHBI

3HaHMs NPUHLHUIIOB HHPOPMAIMOHHOM 1 OubIrorpadyecKoil KyaIbTypbl, METOAOB U CPEJCTB PEIICHHS
CTaHAapTHBIX 33/1a4 PO(EeCCHOHATBHO NEeITeIbHOCTH C IPUMEHEHHEM HH(OPMALIIOHHO -KOMMYHHKAITHOHHBIX
TEXHOJIOTH U C Y4ETOM OCHOBHBIX TpeOoBaHUI HHPpOpMaMOHHOH 6e3011acHOCTH He ChOPMUPOBAHBI

2. IloporoBslii ypoBEeHb

3HaeT crocoOkI K CaMOOpraHm3alu u caM006pa30BaHmo Ha HU3KOM YPOBHC

CdhopmupoBaHbl 0a30BbIC CTPYKTYPbl 3HAHHMI NPUHIMIIOB WHPOPMANMOHHOW M OHONMMOrpaduyeckoil KynbTypsl,
METOJIOB W CPEICTB pEIICHUS CTAHAAPTHBIX 3a7ad MPO(QECCHOHATIBHON JEATCNFHOCTH C IPUMCHCHUCM
HH(pOPMAIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJOTHII M C Yy4YeTOM OCHOBHBIX TpeOOBaHUI WHPOPMAIIMOHHON
06e30MacHOCTH

3. IlpoaBUHYTHIM YPOBEHB

3HaeT crocoObl K CaMOOpraHru3al 1 CaMOO6p330BaHI/IIO

3HaHWA NPUHIMIIOB HHPOPMAIIMOHHOHN 1 OnOIMorpadMuecKoi KyIbTyphl, METOJJOB U CPEACTB PEIICHNS CTAHAAPTHBIX
3a7a4 MPOo(ECCHOHATBHON JESITENIFHOCTH ¢ MPUMEHEHHEM HH()OPMaIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH U C
Y4ETOM OCHOBHBIX TpeOoBaHHH HH(OPMAIIMOHHON 0€3011acCHOCTH OOIIMPHBIE M CHCTEMHBIE

4. BpICOKHH YpOBEHB

3HaHMS COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOT Ui, IPUKIIaJHBIX IPOTPAMMHBIX CPEACTB, IIPEIHA3HAUCHHBIX IS
pemneHust Tpo(heCCHOHABHOM AEATENBHOCTH ¢ IPUMEHEHNEM HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH 1
C Y4E€TOM OCHOBHBIX TpeOoBaHUI HHPOPMALMOHHO 6€30I1aCHOCTH TBEp/IbIe, apI'YMEHTHPOBAHHBIE 1 BCECTOPOHHHUE

3HaeT MHOYKECTBO CIIOCOO0B CaMOOpraHmu3anunu u CaMOO6pa3OBaHI/Iﬂ

OLIEHUBAHUE YPOBHSI YMEHHWI: IIpakTuueckoe TNpHMEHEeHHE TEOPETHYECKHX IOJI0KEHMil
NPUMEHUTEJIBHO K NPogecCHOHATBHBIM 3a1a4aM, 000CHOBAHN e NPUHATHIX pelleHHid.

1. HemoctaTo4HbIH ypOBEHb

He yMeeT caMOOpraHu30BBIBAThCS U CaMOOOPA30BBIBATHCS

YMeHHe pemiath CTaHIApTHBIE 3aJaudl NPO(EeCCHOHATIBHONW JEATeIbHOCTH Ha OCHOBE HMH(OPMAIMOHHON U
O6ubnrorpaduuecKkoil KyJbTyphbl ¢ IMPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH M C Y4eTOM
OCHOBHBIX TpeOoBaHHi HHYOPMALIMOHHOW 0€301acHOCTH He c(hOPMHUPOBAHO

2. IloporoBbIil ypOBEHB

YMeHHe pemiath CTaHIApTHBIE 3aJaudl NPO(eCCHOHATIBHONW JEATeIbHOCTH Ha OCHOBE HH(OPMAIMOHHON U
O6ubnrorpaduuecKkoil KyJIbTyphbl ¢ NMPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH M C YY4eTOM
OCHOBHBIX TpeOOoBaHUH HHPOPMALIMOHHON 6€30MacHOCTH (parMEeHTapHO M HOCUT PENPOIYKTUBHBINA XapakTep

YMmenue CaMOOPTraHMU30BbIBATHECA U CaMOO6pa30BbIBaTbCH Ha HCJOCTATOYHOM YPOBHE

3. IlpoiBUHYTHIA YPOBEHB

YMeHHe pewiath CTaHIApTHBIE 3aJaudl NPO(EeCCHOHATIBHONW JEATeIbHOCTH Ha OCHOBE HH(OPMAIMOHHON |
O6nbnmrorpaduueckoil KyJbTyphl ¢ NPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH M C Y4ETOM
OCHOBHBIX TpeOoBaHMH NHYOPMAMOHHOM 0€30MIACHOCTH MPUMEHSIETCS B PEIICHUH THIIOBBIX 33IaHUH

VYmeer CaMOOPIraHMU30BbIBATLCA U CaMOO6pa3OBLIBaTbC$I

4. Bricokull ypoBEHb

YMeHne pemarh CTaHIApTHHIE 3aJaddl NPO(ECcCHOHATIBHOW JEATeNbHOCTH Ha OCHOBE HH(OPMAIMOHHON |
6nbnrorpaduueckoil KyJbTYphl ¢ NPUMEHEHHEM HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH M C Y4ETOM
OCHOBHBIX TpeOOBaHMH MH(POPMAIMOHHOW 0E30IaCHOCTH YCIEIIHO NMPUMEHSETCSl B PEIICHNH KaK THIIOBBIX, TaK U
HEeCTaHJapPTHBIX TBOPUECKHX 3aJaHUH

OTIHYHO YMECT CaMOOPIraHMU30BbIBATLCA U CaM006p33OBI)IBaTI)CH

OLEHUBAHHUE YPOBHSI HABBIKOB: Bnagenue HaBbIKAMH W YMEHUSIMU NPU BBINOJHEHMH 3aJaHUIA,
CaMOCTOAITEJIbHOCTh, YMEHHE 0000111aTh M M3JIaraTh MaTepuaJl.

1. HemocTaTo4YHBIH ypOBEHB

HaBriku BageHHs MeTOaMH MOVCKA M aHAIM3a HH(OpPMAINK AJIS MMOATOTOBKH JOKYMEHTOB, 0030poB, pedeparos,
JOKJIa/IOB, ITyOnMKanuii, Ha OCHOBE MH(OPMAIMOHHOW M OMOIHOTrpadmuecKod KyJIbTYPHl C YYETOM COONIOJCHHUS
aBTOPCKOTO IpaBa ¥ TpeboBaHui HHPOPMAITMOHHON 0€30IIacHOCTH He C(OPMHUPOBAHEI

He Braneet criocobaMu K caMOOPTaHU3aIMH U CaMOOOPa30BaHHIO

2. IToporoBEIii ypOBEHB

Huskuit ypoBeHb BiajieHuss METOIaMU TMOWCKA M aHaln3a mHopMamuu sl TOATOTOBKH JOKYMEHTOB, 0030pOB,
pedepaToB, MOKIAIOB, IMyOJUKAIMi, HA OCHOBE HWH(MOPMAIMOHHOM M OHOIMorpaduyeckoil KymbTypsl C Y4ETOM
COOJTI0ICHHS] aBTOPCKOTO MpaBa ¥ TpeboBaHni MHGOPMAITMOHHON 06€30MTaCHOCTH
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BrnazmeeT cmocobamu K caMOOpraHU3aIlil B CaMOOOPa30BaHHUIO Ha HU3KOM YPOBHE

3. [IpoIBUHYTHIN YPOBEHD

JlocTaTouHBIi YPOBEHB BIIaJCHAS METOIaMH [TOWCKA M aHaJIH3a HHPOPMALINH IS IIOATOTOBKH JOKYMEHTOB, 0030pOB,
pedeparoB, noknanoB, myOnuKaluid, Ha OCHOBE MH(GOPMAalMOHHOW W OuOMMOrpaduueckoll KyJIbTyphl C Y4ETOM
co0JII0/IeHNs aBTOPCKOTO NpaBa U TpeOoBaHi MHYOPMALIMOHHOH 6€301aCHOCTH

Brageer cioco0aMu K caMOOpraHU3alvi U caMo00pa30BaHUI0

4. Breicokuil ypoBeHb

Braneer cnoco0aMu K caMOOpraHU3allvi H caM000pa30BaHUIO Ha BHICOKOM YPOBHE

Beicokuii ypoBEeHb CaMOCTOSATEIBHOCTH IIPAKTHYECKOTO HaBbIKa BIIaACHHS METOaMH OMCKa M aHaJIn3a HHHOpMaLuK
JUIsL TIOATOTOBKM JOKYMEHTOB, 0030pOB, pedeparoB, NOKIANOB, IMyONMKanuid, Ha OCHOBE WH(OPMALMOHHON H
oubnmorpaduIeckoil KyJabTypbl C YYETOM COOJIOICHHS aBTOPCKOTO IpaBa W TpeOOBaHHN HH(POPMAIMOHHOM
0e30macHOCTH

B cmydae, ecnm cymMma pEeHTHHTOBBIX 0aiiioB, MONYYEHHBIX INPU MPOXOXKICHUH IMIPOMEKYTOUHOH AaTTEeCTAINH
cocraBisier ot 0 o 9 Gayios, To 3auer/ 3auer ¢ oneHkoil/ sx3ameH HE CJIAH, He3aBHCHMMO OT UTOTOBOTO PEHTHHra MO
JUCHUILINHE.

B cayuae, ecnmu cymMMa pPeHTHUHIOBBIX OajuIOB, MOJNYUYEHHBIX IPU IPOXOXKIECHUM IIPOMEXYTOUHOH aTTecTalnuu
HaxonuTcs B mpeaenax ot 10 qo 30 6amnos, To 3ader/ 3adet ¢ oueHkol/ 3x3amer CJIAH, u pe3ynbrar cjauu onpeaessiercs B
3aBUCHMOCTH OT UTOTOBOTO PETUHIa MO JUCLUIUIMHE B COOTBETCTBUU C YTBEPXKJICHHOH IIKanoi nepeoja u3 100-0amibHoi
IIKaJIBI OLCHUBAHMS B 5- OAIUTBHYIO.

JUst mpuBeieHust peUTHHTOBOH OLIEHKH 10 AucuuiuiHe o 100-6anibpHol mikane K aTTeCTalMOHHOHN 110 S-0auIbHOM
MIKaJe B COOTBETCTBHH ¢ [lomoikeHneM 0 OalmbHO-PEHTHHTOBOM CHCTEME OLEHKH yCIIEBAEMOCTH CTYIEHTOB (hemepaTbHOTO
TOCYJapCTBEHHOTO OOKETHOTO 00Pa30BaTENBHOTO YUPEKACHHUS BHICIIETO 0Opa3oBaHHsA «MOCKOBCKHH ToCyJapCTBEHHBIIH
YHHUBEpCUTET TeXHOJOrMi u ympaBieHus uMenu K.I'. Pazymosckoro (IlepBblii ka3aduuii YHHBEPCHUTET) HCIONbB3YETCS
CJIEIYIOIIas MIKaja:

ATTecTallMOHHAS OIEHKA 0 JUCIHILIHHE PeliTuHrOBast OLlEHKA IO JMCIUIIINHE

"OTJIMYHO" 90 - 100 GamioB
"XOPOIIIO" 70 - 89 GamioB

"VJIOBJIETBOPUTEJIbHO" 60 - 69 GamioB

"HEY IOBJIETBOPUTEJIbHO" Menee 60 6amioB
"3AYTEHO" 6osee 60 GamioB
"HE 3AUTEHO" MeHee 60 6amios

6.3 OueHovHbIe CpeIcTBA TeKYLIero KOHTPOJIsi (NpUMMepHbIe TeMbl JO0KJIAN0B,

pedepaTos, 3cce)

Pasnea 1. JIuneiinas aaredpa. AHaJIUTHYECKAsI TeOMeTPHS. DleMeHThl BEKTOPHOM aaredpsbl.
Bonpocs! 1J1s1 yETHOTO onpoca

Tema 1.1

KaxoBbl 0OCHOBHBIE CBOICTBA OnpeaenuTesnei?
Yro Ha3bIBaeTCS MHHOPOM U alNreOpandecKiM JOTIOTHEHHEM?
KaxoBEI c11ocoObI BEIYUCIICHUS OTpeAeTHTeIeh?
Uro Ha3piBaeTcs MaTpuleii? [IpuBeaure mpumMepsl.
Kakue neiicTBus ycTaHoBIEHB! Hag MaTpuiiaMu? Kak oHN onpefessiroTcs 1 KaKOBBI X OCHOBHBIE CBOWCTBA?
Kakas maTpuna Ha3sIBaeTCsl 00paTHON A1l JaHHON MaTpHUIel A?
Jluist J1r0001 JTM MaTPHIIBI CYHIECTBYET 0OpaTHas?
Ecnu HeT, TO KakoMy YCJIOBHIO JOJDKHA yIOBJIETBOPATH JaHHAs MaTpHUIlA, YTOOBI i1 HeE CyIIecTBOBajJIa
obparnas matpuna? Kax Haiitu oOpaTHyto MaTpuiry?
9. Yro Ha3pIBaeTCS paHrOM MaTpPHUIIbI?

N~ wWNE

Tema 1.2
1. Kaxo#t Bux umeror ¢opmynsl Kpamepa M B KakoM cilyyae OHM HPUMEHSIOTCS NPH PELIEHHH CHCTEM
JIMHEHHBIX ypaBHEHUH?

2. Tlpu KkakoM yCJIOBHH CHCTEMA JIMHEIHBIX YpaBHEHHH UMEeT eIMHCTBEHHOE pellieHne?

3. OnuiuTe MaTpUYHBIN CIIOCOO PEIICHUs CUCTEM JIMHEHHBIX YpaBHEHUH.

4. B 9éM cocToHT CynHOCTh MeTona ["aycca i ncciieqoBaHUs M pEIIeHUs] CHCTEMBI JTMHEHHBIX YPpaBHEHHH?
Onwummre cXeMy ero NpruMeHEHHS.

5. KakoBo ycioBHe COBMECTHOCTH CHCTEM JIMHEWHBIX ypaBHeHUH (Teopema Kponekepa-Kanemmu)?

6. KakoBo yciioBHe OnpenenéHHOCTH U HEONPEACAEHHOCTH COBMECTHOM CHCTEMBbI?

7. Kak HaiiTu o01iee peleHne CUCTEMbI IMHEHHbBIX YpaBHEHUH?

8. Kak HaiiTu QpyHIaMeHTaIbHOE PEIICHHE CUCTEMBI JIMHEHHBIX YpaBHEHHH?
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Tema 1.3

1. Jlaiire onpeneneHue JMHEWHOTrO INPOCTPAHCTBA M INPHUBEAMTE IIPUMEPHI JIMHEHHBIX HpocTpaHcTB. UTo
HAa3bIBAETCS BEKTOPOM?

2. JlaiiTe onpeseneHye JIMHEHHOM 3aBUCHMOCTH U HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.

3. Urto HazbIBaeTCs pa3MEpPHOCTHIO JIMHEHHOTO ipocTpancTBa? IIpuBeauTe mpuMepsl.

4. UYro Ha3bIBacTCS CKAJISAPHBIM IPOM3BEJCHUEM BeKTOpoB? KakoBBI €ro CBOWCTBAa M BBIpAKEHHE uepe3
KOOPJMHATHI BEKTOPOB-COMHOXHTENCH?

5. Yrto Ha3pIBaeTCA BEKTOPHBIM MNpPOM3BEAEHHEM BEKTOpoB? KakoBBI €ro CBOMcTBaA W BBIpaKCHHE dYepe3
KOOPAWHATHI BEKTOPOH-COMHOKHUTETEH?

6. KakoBbI yclIOBHS KOJUIMHEAPHOCTH M NMEPICHANKYJISIPHOCTH BYX BEKTOPOB M KaK OHH BBIPA)KAIOTCS YEpe3
KOOPAWHATHI BEKTOPOB?

7. UYrto Ha3pIBaeTCs CMELIAHHBIM IPOM3BEJCHUEM BEKTOPOB? KakoBBI €ro CBOMCTBAa M BBIpAKEHHE Yepe3
KOOPAMHATHI BEKTOPOB-COMHOXKUTENIEH?

8. KakoBbI ycI0BUsI KOMIUTAHAPHOCTH TPEX BEKTOPOB U KaK OHM BBIPAXKAIOTCS Yepe3 KOOPAUHATHI BEKTOPOB?

Tema 1.4

©CoNo G~ E

10 Kaxue Buabl ypaBHEHUsI IIIOCKOCTEH BaM U3BECTHBI?
11. Kak HaliTu yroa Mexay MIOCKOCTAMU?

12. Kak npoBepuTh YCIIOBHS MapajyieIbHOCTH U MEPICHIUKYIIPHOCTH IUIOCKOCTEH?

13. Kax HaiiTu yrona Mexy NpsMOi U IIOCKOCTHIO?

14. Kakue B3auMHEIC PACIIOJIOKCHUA HpﬂMOI}‘I " IIJIOCKOCTHU BaM HU3BCCTHBI, KaK UX YCTaHOBI/ITL?
15. Kakue TOBCPXHOCTU BTOPOI'O MOPsAAKA BaM U3BCCTHBI, IPUBCAUTC NX KaHOHUYCCKUC ypaBHCHI/Iﬂ?

MaTpHUIBL.

2%, +3x, —x; =5
3x,+2x, —2x, =1
4x, +3x, +x, =13

2x, +x,—8x; =0
X +x, —2x, =1
7x,—5x, =16

X, —2x,-3x,=9
—3x, —4x, =15
3x, +x,—x, =18
X, +2x, —4x, =1
X, +x, +5x, =18
X =3x,-2x,=0

MeTo10M HCKITIOUEHUST HEM3BECTHBIX HAWTH 00I1iee U Oa3uCHBIC PEIISHUS] CHCTEM ypaBHEHUH:

7x, +5x, —=20x, =
2x, +2x, =3x, =17

X +x,—x, =11

-2

X =X, +4x, =3
2. X 3%, +Tx, =2
—3x,+6x; =5
2%, +3x, = 5x, =1
4. x+4x,—-x,=9
X —3x,=-5
3x, =5x, +x; =2
6. Jax, —3x, +3x, =0
—X; =X, —2x; =1
=3x, —2x, —10x; =
8. 2%, +7Txy, =2
X +x,+x;=3

x, —8x, =

10. /8x, +3x, -6

29

=7

X, =2
3x, —5x, +3x;, =6

Kaxwue Buab! ypaBHEHHsI IPSIMOI Ha TNIOCKOCTH BaM U3BECTHBI?
Kak HaiiTi yron Mex Iy MpsIMBIMH Ha IJIOCKOCTH?
Kak npoBepuTs ycI0BUsI HapauIeNbHOCTH U EPIEHANKYISIPHOCTH MPSIMBIX Ha TIIOCKOCTH?
Kakoii Buz1 nMeeT KaHOHMYECKOE YpaBHEHHUE dunmca’?
Kakoii Buzx nMeeT kaHOHHIECKOE YPaBHEHNE TUITepOOITbI?
Kakoii Buzx nMeeT KaHOHMIECKOe YpaBHEHHUE Mapabobl?
Kakne Buapl ypaBHeHHS TPSIMOI B IPOCTPAHCTBE BaM W3BECTHBI?
Kak HailTu yroi Mex 1y nNpsSMbIMU B IPOCTPaHCTBE?
Kak mpoBepuTh ycloBus NapajuieIbHOCTH U NEPIEHIUKYIIPHOCTH NPSIMBIX B IPOCTPAHCTBE?

KontponsHas pabora mo pasgeny |
1. Jana cucreMa JTHHEHHBIX ypaBHEHUH. TpeOyeTcs oKa3aTh, 9TO CHCTEMa COBMECTHA M HANTH €€ pelIeHHe TPeMs
crocobamu: a) mo ¢opmynam Kpamepa, BHIIOJHUTE MPOBEPKY pelieHus; 0) metonom ['aycca; B) MeTogoM oOpaTHOMN
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5x, —8x, —4x; =-10
7x, —x, +11x; =0

6x, —8x, —20x; =—1

{
fan
{le
1

4x, =3x, —x; =4
7x, —8x, —7x; =25

2x, +15x, +2x;, =6 {4x1+2x2—3x3—0

S5x, —x, +4x, =25
5 X +4x, +3x; =16
12)5l —8x, =3x; =0

4 X, —2x, =2

S5x, +2x, —4x; =2

6.
4x, —x;, =30 3%, +2x, —x; =16
x, +x; =10 8. 2x, —3x, —x; =10
S5x, +3x, —x; =20 Sx; +7x, +12x;, =1
x, +7x, +5x; =-14 10 2x, —x, —x3 =2

JlaHb! BEpIIMHBI TPEYTONBHUKA A(X,,¥,) s B(X5, V5 ) C(x,,y,). Haiitn:

a) ypaBHEHUS BCEX TPEX €ro CTOPOH;
0) cucTeMy HEpaBEHCTB, ONPEACISIONINX MHOXECTBO TOYEK, MPUHAJICKAIUX TPEYTOJLHHUKY, BKIIIOYAs €ro
CTOpPOHBI;

B) BHyTpeHHHiT yron A TpeyroisHHKa B TpaIycaX M MHHYTAX;

r) JUIMHY BBICOTHI, POBEACHHOM 13 Bepunubl A ;
1) TUTOIAIb TPEYTOIBHUKA.

© o Nk wDdRE

'_\
o

A(614), B(1;2), C(9:8).
A(4:10), B(~1;-2),, C(7:4).
A(6;11), B(l=1), C(9;5).
A(4:13), B(-L1), C(7;7).
A(6;10), B(L;—2), C(9:4).
A(4:14), B(—1;2), C(7:8).
A(6:13), B(L1), C(9;7).
A(7:11), B(2;—1), C(10;5).
A(3:13), B(=2:1), C(6:7).
A(4;11), B(-1;-1), C(7;5).

Tect no paznery 1

—

VYron Mexay BEKTOpamu a- (,O,)m b = (0, 1, 1) paBen
a) 30°; 6) 60°; B) 90°;

ITnomaas napaaienorpaMma, MOCTPOSHHOTo Ha BekTopax d = (7, 6, - 6) u

b =6, 2,9), pasua
a) 11; 6) 121; B) 80;

O0beM nmapasureNienuiea, MoCTPOSHHOTO Ha BEKTOPax a-= (4, 3,0), b= (2,1, 2),

a) 72; 6) 8; B) 24;

CkassipHOE TIPOHU3BEICHIE BEKTOPOB a- 2,1,0)m b = (1,-1,2) paBHo
a) 3; 6)-1; B) 5;

Pa3znoxeHnue BekTopa a-= (9,4)mo 6asucy P =(2,-3)u  =(1, 2) umeer BUA
a)2p +Sa; 6)2p-56; B)SB +26;
30

r) 0°.

r) 242.

N = (3,2, 5), pasen
r) 2.

r) 1.



—

6. 3HaueHue BHIpaKEHUS ( a+b )2 a- 6 ), ecu | & | =4, |B |=3, é:J.B , paBHO
a) 35; 0) 9; B) 23; r)a.

2 4 1 O
7. Cymma matpuig A= n b= paBHa

-3 7 9 -5

0 4 3 4 2 2 3 4
a) ; 6) ; B) ; r

21 17 -12 12 75 —-15 6 2

2 4
8. Omnpenenurens MaTpUIBI A= paBeH

-3
a) 2; 6) - 26; B) 26; 7.

9. HeopHopoaHast cucTeMa JIMHEHHBIX YPaBHEHUI NMEET €ANHCTBEHHOE PEIICHHE, €CIIN
a) OIIPEAEINTEh CUCTEMbI PaBEH HYJIIO;
0) onpenenuTeNnb CHCTEMBI HE PaBeH HYJIIO;
B) YHCJIO YPaBHEHUH PaBHO YHCIY HEM3BECTHBIX CUCTEMBI;
T') YUCJIO0 YpaBHEHUM O0JIbllle YHCia HEU3BECTHBIX CHCTEMBI.
10. Cucrema TMHEHHBIX ypaBHEHUI Ha3BIBACTCS COBMECTHOH, eciu
a) paHT MaTPHUIIBI CUCTEMBI PaBEH PaHry PacUIMPEHHON MaTpUIBI;
0) He CyIIECTBYET PELICHUH CHCTEMBI;
B) YHCJIO YPAaBHEHUH PaBHO YUCIy HEU3BECTHBIX CHCTEMBI;
T') 9MCII0 YpaBHEHNUH OOJbIIe YMCIa HEU3BECTHBIX CHCTEMBI.
Kitrou
1 2 3 4 5 6 7 8 9 1

0| O r| r al| B r B B| a

Pasgen 2. MareMaTH4eCcKHil aHAJIU3
Bonpocs! 1J1s1 yCTHOTO onpoca

Tema 2.1

Yrto Ha3bIBaETCS (PYHKIUCH?
Urto Ha3bpiBaeTCS 00JaCThIO ONpeAeNeHUs QYHKIIHH?
[epeuncianTe OCHOBHBIE AIEMEHTapHbIEC (YHKIHH.
Uto Ha3bIBaeTCs MPEENIOM YHCIOBOH MOCIe10BaTEIbHOCTH?
UYro Ha3bIBaeTCs IPEJIeNIOM IIEPEMEHHOH, ITpeaeIoM QyHKIH?
UYro Ha3bIBaeTCsl OECKOHEYHO MaJOH QyHKIUEH?
[MosicanTe rpadudecku NepBBIA 3aMedaTeLHBIHN mpenen?
[lepeuncnure OCHOBHBIE NMPUEMBI PACKPBITHS HEONPEAEICHHOCTEH BO3HUKAIONIMX MPH BBIYUCICHUH
npenesioB QYHKIHH.
9. Kakas QyHKIMs Ha3bIBaeTCs HENIPEPHIBHOW B TOUYKe?
10. Kaxkas Touka Ha3pIBaeTCs TOUKO# paspeia | poxa, Il pona (B uém ornuyue)?

Nk~ wWNE

Tema 2.2

JaTh onpeneneHue Mporu3BOJIHON.

T'eomeTpuueckuii CMbICI TPOU3BOTHOM.

MexaHuuecKuil CMbICT IPOU3BOIHOM.

UYro sBisieTcst HANOONMBIIMM M HAMMEHBIINM 3Ha4eHHeM (YHKIIMU Ha OTpe3Ke?

B uem 3axmrouaercs npasuio Jlonurans? [Ipuseaure npuMepsl.

KakoBbl npr3Haky Bo3pacTaHus M yObIBaHHS QYHKIIMU?

Kak HaliTn MakcuMyM ¥ MUHUMYM (yHKIHH?

. Kax Haxomurcs nHTErpas BEITyKJIOCTH M BOTHYTOCTH U TOYKH Nepernda KpUBOii, 3alaHHON ypaBHEHUEM Y
= f(x).
9. Cdopmynupyiite onpeneneHns GyHKINU IBYX U TPEX NEPEMEHHBIX.
10.Kak MOXHO reoMeTpH4YecKy U300pa3uTh QYHKIHIO IBYX MEPEMEHHBIX?
11. CoopmynupyiiTe onpeaeneHns YaCTHBIX TPOU3BOIHBIX.

12. Kak onpeaenseTcs 3KcTpeMyM (QyHKINH JBYX HEPEMEHHBIX?

Nk~ wWNE
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Tema 2.3

1. Yro Ha3bIBACTCS HEOIPEICIICHHBIM IIEPBOOOPA3HOIT?

2.Yt0 Ha3bIBaeTCSl HEOIPEAEICHHBIM HHTErpaioM?

3. KakoBbI OCHOBHBIE METO/IBI UHTETPUPOBaHUS (PyHKIUI?

4. MeTto1 HENOCPEICTBEHHOTO HHTEIPUPOBAHHSI.

5. MeTo HHTErpUPOBAHHUS T10 YaCTIM.

6. MeTox 3aMeHBI IEPEMEHHOM.

7. laTerpupoBaHue panuoHaIbHBIX Apo0eii.

8. aTerpupoBanue npparoHaIbHBIX (yHKIIHH.

9. MaTerpupoBaHue TPAHCIICHACHTHBIX (YHKITHIIA.

10. OnpenenéHHplii WHTErpaj Kak Hpenesl WHTErpajbHOW CyMMBI. TeopeMa CyIIeCTBOBaHHUS, OCHOBHBIC
CBOMCTBA

11. Teopema 00 oleHKe ONpEAEIEHHOTO HHTErpalla, TEOpeMa O CPEeTHEM.

12. TIpousBosHast HHTErpaja Mo BepXHEMY NepeMeHHoMYy npeneny. Popmyna Herorona-Jleiionuma

13. Beluncienue onpeaeaéHHOro HHTErpajia 3aMeHO! IIEPEMEHHOT0; HHTETPUPOBAHUE MO YaCTsIM.

14. BpluncaeHnue WIOWAIH INIOCKUX (GUTYD; AJHHBI yTH, 00bEMa Tella BpalleHHs.

15. Brruncnerne KOOPIUHAT ICHTPA TSHKECTH IUIOCKOU (DUTYPHI.

16. Omnpenenenne HeCOOCTBEHHOTO HHTETpalla MEPBOTO Poja.

17. Onpenenenne HeCOOCTBEHHOT'O HHTETpasia BTOPOTO POIA.

18. TlpunosxeHNS HECOOCTBEHHBIX HHTETPAJIOB.

19. JIBoiiHO# HHTETpal U €T0 CBOICTBA.

20. 3ameHa mepeMEHHBIX B ABOHHOM HHTETpAJe.

21. BrluucneHue Iuomaay MIOCKUX GUIyp U 0ObEMOB Tell, VIO KPUBOJIMHEIHOW MOBEPXHOCTH TPH
MOMOIIY JABOHOTO UHTerpana. [IpuMeHeHne TBOMHBIX HHTETPAIOB K PEICHNI0 (PU3MYECKHX 3a]a4: BBIYHUCICHHE MAaCC,
CTaTU4YEeCKUX MOMEHTOB, KOOPIUHAT IIEHTPOB MacC, MOMEHTOB UHEPLIUH.

22. TpoiiHOW MHTETpaJ U ero CBONCTBA.

23. 3aMeHa TMEepEeMEHHBIX B TPOMHOM MHTerpaje. BrluncieHne TpOWHOro MHTErpaia B LUIMHAPHYECKHUX M
chepruvecKkux KOOpAuHATAX.

24. TlpumeHeHHEe TPOHHOTO MHTETpaja K PeICHNI0 PU3NIECKUX 3a1a4. [IoHATHE KpaTHOTO MHTETpaa.

25. 3amaua o Macce MaTepuabHON KpuBoi. KpruBomuHelHsIit nHTErpan I poaa, ero cBoiicTBa U BEIYHCIICHHUE.
3agaga o paboTe MEPEMEHHON CHITBI Ha KPHBOJIMHEHHOM ITyTH.

26. Kpusonureitnsrii uaterpan Il poma, ero cBofcTBa U BEIYHCIICHHUE.

27. ®opmyina ['puHA U1 OTHOCBA3HBIX 1 MHOTOCBSI3HBIX 00JacTell. Berancnenne mromany miockux Guryp c
MOMOIIIBI0 KPUBOJIMHEHHOTO HHTETpaa.

28. 3amaua o Macce MarepuaibHOil moBepxHocTd. [loBepxHocTHBIM uHTerpan I poja, ero cpoiicTBa u
BBIYUCIICHHE.

29. TlosepxHoctHblii uHTErpai Il pona u ero ¢usnyeckux cmpici. CBOHCTBA MTOBEPXHOCTHOIO HMHTErpaya
BBIUUCIICHHE €T0 CBEJICHUEM K JIBOIHBIM HHTETpaIaM.

Kontponpras pabora mo pa3geny 2

1. Haiitu npou3BogHBIE % CIIeIYIOMINX (PYHKIUI:
x
1 X 6) vy =xfncosx; B) y =1+sin 2(xy).
a) y: 2 b
—X
6) y=x"sinVx: B) y =xtny.
6)y:xsinx2; B)xy+x2—y2:].
2
X
6 y= 2008 X =222 +3=0,
1—sm 2x Y
Sin3x 3 3
B) x2 +y2 =4.
6) Y= o y
COS X

32



10.

10.

3.HccrnenoBarh GyHKIHIO H HOCTPOUTH ee rpaduk

1 —cosax

2 EL’Z@ 1—cosbx

er

a) @lm e

x—0

4lnx

0) y= ;
Y 1—?lnx

6) y=xsin’x:

0) y= tg%—ctgf;

2

tg2x
6) y= o=t .
YT 1 sin 2x

6 y=tg*(1-x);

2.ITomp3ysice mpaBwitoM JlomuTansa HalTH Tpeaens GyHKIAHI:

. 2x+1
@&mxH

3x* —4x+1

6 m—————
) fxl_(l’/l x*=3x+2

2x +x°

o) {im

X—0 1 - 3x2

2x* +5x-3

6) Elm 2

x—-3 -9

sin 5x

o) (im

x—0 7
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B) y =xsin y,;
B) yzxarctgz.
2
gy Xy —x’ +3y=0.
5) y = arcsin Vx —e*

B) xy_3siny :O.



2x x 2
1y= 3 x” —2lnx
Y x*+1 2-y:y_, Y

X

_xt-1 5. Y En(2—4) 6. y=xe "
4. y==

x +1
7.y tnx 8. y=xe" ; 9. y=2x"—x

X
0 _x2-|—1_
i x' =1

4. HaiiTi HeoIpeaeIeHHbIE HHTETPAJIBI

1. 2) J‘ecos5x sin Sxdx: 0) Ixarcctgxdx; B) J-A
x* +2x
2. Inxdx xdx dx
; 6 ; A
a)-[ x )Icosx B)-")c2—4)c
3. J- xdx 6) Ix%nxdx; B) J‘M
a) ﬂ ; x?=3x+1
4. J oc18% p 6) I{/}énxdx; B) J' __dx .
X 2 _
a) s ox X" —x+6
5. x> dx . 0) Ixsin 3xdx; B) I—dx .
a Iﬁ ; x°—6x+5
6. 4x3 +COS X 0) Ixarctgxdx; B) Ix—_zdx
a j4—_dx; x*+4x+3
X +Ssmx

" V1+ Inx = dx
O[T o e g

8. j dx . 6) IxcosSxdx; B) J'—dx
a) ;(m’ X —2x-2
9. a) Iemz" sin 2xdx; 6) J.x3€nxdx; B) J‘ZL
x"—4x+3
10. 3x2 +e 6) Ixcostdx; )J‘ dx
. B Y.
a)jx +e V3-2x-x°

5.Bocnonp30BaBIIMCE COOTBETCTBYIOIIMM MPHIIOKEHHEM MTPEISIFHOT0 HHTErpaia K 3a1a4aM reoMeTpHH, HAWTH CIIeTyToIee:
a) miomans GUrypsl, OTPaHUICHHYIO JTHHUSAMU:
2— —0-
1. y=x2, y=Tx-12; 2. y*=2x+1, x-y-1=0;

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

3.

1
.y=x?, y=—x
3
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5 y=/tnx,y=1 y=4 _x
6. y=e 2, x=0,x=2;

_ —al - e
7. y=fnxx,x=¢el, x=e¢ 8. y=x2 y:%x3;

9.y=2",x=0, x=2 10. y=9-x% y=0.

6) O0beM Tena, 00pa30BaHHOTO BPAIIEHHEM BOKPYT OCH Ox (Urypsl, OorpaHUYEHHOMN JTUHHUSIMU.

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

3. y:Jif,le_yzo 4 y=2x-x" y=x

1 1 T
5 =—x’, y==x>+1 6. y=cosx, x=0, x==;
YT 3
7. =sin x, = COs X, =0, —
Yy X Y y 8-y—ex,y=0,y=l;
0<x<Z|.
2
2 3
9. y=x"+1, y=0,x=1,x=3 10. y=X,y=x.
Tect no paznmeny 2.
. 3x? —4x+7
1. 3uauenne npezena 1M > paBHO
=0 Tx* +12x
a) + o0; 0) 7; 3
B) —;
. x? -3
2.3HaveHue mpeaena Im — paBHO
x—2 xz — 4
a) 1; 6) %O 3
B) —;
1
3. [penen pynkuu ) = € * npu X —> 100 pasen
a) +00; 0) e; B) —00;
4.Jlana ¢pyskuus Y = .Touka X =3 ssnsercs
x-=35
@) TOYKOM IKCTpEMyMa; 0) TOYKON YCTPaHMMOTO pa3phIBa;
B) TOYKOI HEMPEPHIBHOCTH; ) Toukoi pazpeia Il pona.
5. beckoHeuHo manas pyHKIMa ) = sin 3x opu X —> 0 skeusanentna ¢$yHKIUH
a) X; 6) 19X ; 5) 3

6.3HaueHne MPOU3BOJAHOM HYHKIMHU Y = In( X2 + 5) B TOUKe X = 1 paBHO
a) 1; 6) 1/3; B) 3;

7. Oynkuus Y = 2X — X2 JOCTHraeT MakCUMyMa pu X , paBHOM
a) 0; 6)2; B)-1;
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X
8.3HaueHne UHTErpaa ICOSE dx paBHO
1 . 1 1. X X
a) ——SIn X+¢; 6) —COSX+C; B) —SIN—+C; r) 28INn—+C.
2 2 2 2 2

Kirou

Pazgen 3. Psaabl. O0bikHOBeHHbIE 1H(PepeHuaabHble YpaBHEHUS
Bomnpocs! 1J1s1 yCTHOTO onpoca

Tema 3.1

1. Tonstue nudpdepenumansHoro ypasHeHus (00bikHOBeHHOT0). [lopsanok ypaBueHus. OOrmiee U 4acTHOE
peuieHus.

2.  JuddepenunansHoe ypaBHeHue 1-ro mopsaka. 3amaua Komm. Teopema cymiecTBOBaHHMS U
€/IMHCTBEHHOCTH PELICHHS

3.  JIuddepenimansHoe ypaBHeHHE 1-T0 MOPsAKA C pa3ACIAIONIMMUCS MTEPEMEHHBIMU.

4.  Opnopoanoe auddepennuansHoe ypaBHeHue 1-ro mopsaka. [Ipumep.

5. JluneitHvle nuddepeHunaIbHble ypaBHEHHs 1-ro mopsiaka.

6. JuddepeHnuansuple ypaBHEHUs 2-TO MOpsAAKA, HE COAEPXKAIME B SBHOM BHIC HE3aBUCHMYIO
nepeMeHHy 0 X (IOHIKSHUE TTOpsIIKa).

7.  JuddepeHnuansuple ypaBHeHUs 2-TO HOPsJAKa, HE COIEp)KAIlUe B SBHOM BHIE MCKOMOI (QyHKIuH Y
(TIOHIDKEHME TIOPS/IKA).

8.  OnuropoxmHoe IMHEIHOE TuddepeHIransHOe ypaBHSHNE 2-T0 HOPSAAKA C ITOCTOSHHBIMU KO3 QUIHEHTaMH.
O6ee perieHue.

9. Heonuoponubie nuHeliHble nuddepeHnnanbHble  ypaBHEHHs 2-TO  IMOpsAAKAa C  [OCTOSHHBIMHU
ko3¢ ¢punnentamu. OdLiee 1 yacTHOE pelieHus. 3anada Koy,

10. Jluneiinvie nuddepeHranbHble ypaBHEHHS 2-TO MOPSIKa C MOCTOSHHBIMU KOA(QQUIMEHTaMHU U MPaBOi
yacteto Buza f(X) = e®(M Cosx + N Sinx).

11. Jluneitasie nuddepeHInaNBEHBIC YPAaBHEHUS 2-TO MOPAIKA C TIOCTOSHHBIMU KOA((PHUIUEHTAMA U TIPaBOit

gacteio Buga f (X) = Pn(X)edX

Tema 3.2

OmnpezeneHne YUCIOBOTO PSIBL.

Heo0OxoanMblii 1 I0CTaTOYHbIE TIPU3HAKU CXOJAUMOCTH.
OnpezeneHne 3HAKONIEPEMEHHOTO M 3HAKOUEPEIYIOLIEToCs PSIOB.
AOCOIOTHAS U YCIIOBHAS CXOJIUMOCTb.

Omnpenenenne CTENEHHOTO PAA.

Teopema AGens. MHTepBas cX0qUMOCTH, pailyC CXOANMOCTH.
[IprmMeHeHne CTEeNIEHHBIX PSATOB.

Tpuronomerpudeckuii psii ¥ €ro OCHOBHbIE CBONCTBA.

0. Kak ompenernsiercst cxoguMocTh psina Oypre?

11. Psp @ypbe s 4eTHBIX M HEYETHBIX (DYHKITHIA.

12. Psg ®ypse ¢ nmepuogom 2.

13. TIpunoxxenus psga Oypoe.

BOONG~WN

Kontponsnas pabora mo pasgeny 3

1. Haiitu oOmee pemenne audQepeHIMan-HOr0 ypaBHEHHS a(x)y' + m(x)y =7 (x) U €ro 4acTHOE PElICHHE,
Y/IOBJIETBOPSIOLIEE HAYAIbHBIM yCIOBHAM ) = J, IPH .X=Xo

. _ V4
1. y'cosx—ysnx=1, yo—l, X, :Z.

2y X XHLy =2 x =1
X
, 2 —
3.y ——xf1=(x+l)3, yo_l,xo_l
L2 e
4 y+—y:— Vo=2,x,=1
x ox
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5. y'_z_yzl, Vo =3, %=
X X
6 y'+y:e4x, Yo=2,x,=0

7. Y +3y=14e", y, =1, x, =
8. xy'+y=x+1, y0:3,x0_
0. ' +2y=x" y,=2, %=1

10. xyp'—2y=x+1, )y :2, X0=1.

o X
2. HaiiTi 001acTh CXOMUMOCTH CTEIICHHOTO Psilia Z a,x
n=0

0 n _n+l © n+l
1 Z 1 2 ZM; 3y =

n+1 = n+l =on+1’
00 x o0 nx'l 0 2}1 x’l
42 n+l' S'Zn n+1; 6'22 ;
n=0 1 2 n=0 2 : 3 =0 N +1
n+l n n_2n
X = (n+1)x = 0,1"x
7. Z—Ml’ 8. % X 9. Z )
n=0 (”l + 1)3 n=0 5 n=0 n
o0 n
X
0y
n=0 (”l + 1)6
Tect no paznery 3
0
n-(n+2
1. CenpMoil uneH psaa Z M paBeH
-1 n®-1
a7, 21 B) I;
0) —
16 °
2. HeoOX0IMMBIM YCIIOBHEM CXOJAUMOCTH YHCIOBOTO Psija Z an SIBJISIETCS
n=1
® ® g lim a, =0;
2 Ya,=0; 6) Y.a, =o; oo
z(-1)"
3. 3HaKouepeaYIOUTHICS P Z E—
n=1 N
a) CXOJIUTCS; 0) cxoauTCs abCOJIOTHO;
B) CXOJUTCSl paBHOMEPHO; T') CXOAUTCS YCIOBHO.
4. InddepeHpaabHbIM ypaBHEHUEM 1-TO MOpsIJIKa SIBISIETCS ypaBHEHHE
X
yy"+2y" -3y +1=2x; 6y =
X+ 9
\/; YL
B) Y = 2x - 3; ry= y
x—1
5. duddepeHnmanbHbpIM ypaBHEHHEM 2-T0 TOPSIIKa SBISCTCS
2 X
a) Yy =——; 6) y"+2y"—-3y'+1=2x;
X+9
\/; VL
B)Y=2x%-7, r)x= y
x—1

37

T) 49.

r lim a,

N—o0

=1



6. InddepenumansHoe ypaBHEHHE y" — y’ +Yy= (X + 1) " spmsercs

a) ypaBHEHHEM C pa3/ICNsIOIINMHUCS IIEPEMEHHBIMH;

0) MMHEHHBIM ypaBHEHHEM |-TO TOPSIKa;

B) JINHEITHBIM OJTHOPOIHBIM ypaBHEHHEM 2-TO MOPSAKA;

T') IMHEWHBIM HEOJHOPOIHBIM YPaBHEHHEM 2-TO TOPsIKa C MOCTOSIHHBIMU KOG GHUIIECHTaMU.

Kitrou
1 2 3 4 5 6
b i b r i
Pa3gen 4. Teopusi BeposiTHOCTeH U MaTeMaTH4YeCKasi CTATHCTHKA
Bonpocs! 1JIs1 yCTHOTO onpoca

Tema 4.1

1. Krnaccuueckoe u cTaTucTyecKkoe OnpeaeeHue BePOsITHOCTH.

2. OCHOBHBIE OIpENeNeHUsT TEOPUHM BEPOATHOCTEM M uX Buabl. Hes3aBucumble U 3aBUCUMEIE,
HECOBMECTHBIE M COBMECTHBIE cOObITHs. [TonHast rpynna coosiTrii. HemocpencTBeHHBIN MOACUET BEPOSITHOCTH.

3. CymmMa coObiTrii. Teopema clioxKeHust BEpOSITHOCTEH Uil HECOBMECTHBIX M COBMECTHBIX COOBITHIA.

4. YcaoBust BepoSITHOCTH. TeopeMbl YMHOXKEHUS JUIsl 3aBUCUMBIX M HE3aBUCHMBIX COOBITHH.

5. ®dopwmyra noaHOM BeposTHOCTH. [lepeonienka rumnote3, Gopmyisl beiieca.

6. [TocnenoBaTenbHOCTD HE3aBUCUMBIX HcTIbITaHKH. Dopmyra bepHymm.

7. JlokansHast 1 HHTETpabHAS TeopeMsbl Jlamaca.

8. ®opmyna [Tyaccona kak acumnroTnaeckoe npuommkenne Gpopmynst beprymm. Penkue coObIThs.

9. Kaxkas cnyvaiiHas BenM4nHa HA3bIBAETCSI JUCKPETHOM?

10. Uro sBisieTcs 3aKOHOM pacTIpeAeIeHHs TUCKPETHON CIIy4aiiHON BEJIMYUHBI?

11. Urto Ha3bpIBaeTCS MaTeMaTHUECKUM OXKHJIAHUEM U TUCTIEpCUen?

12. KaxoBbl cBOMCTBa MaTeMaTHUYECKOTO OKUAHUS U JTUCTIEPCUUN?

13. ITo xako# GopMyIe BeIUUCISETCS qUcepcus?

14. Uto Ha3bIBaETCS CPEIHUM KBAIPATUUECKUM OTKIOHEHHUEM?

15. ODyHKIYS paCIpPEENICHUs, €€ CBOUCTBA.

16. [TnoTHOCTH pacmpeneneHns, ee CBOUCTBa.

17. MaremarndecKkoe OKUIaHUE W AUCTIEPCHS HEPEPBHIBHOM CITydaiiHON BEITHMYHMHBI.

18. Kak cBsi3aHBI MHTETpanbHas (QyHKIUS pacHpenesieHHus M IUIOTHOCTh PAcIpeeNieHHUs] BEpOSTHOCTEH
(muddepennmanbaas GyHKIHS paclpeaeeHust BEPOSTHOCTEH)?

Tema 4.2

1. JlaTh onpenenaeHue CUCTEMBI CIIy4YailHbIX BEJIMUMH.

2. IlepeuncanTts 3aKOHBI pacTpeieNeHus CIyJalHbIX BEJITUYNH.

3. JlaTpb ompernesneHNe YHCIOBBIX XapaKTEPUCTUK CUCTEMBI IBYX CITyYailHbIX BEJIUYIHH.

4. [epeuncauts GOPMyYJBI IS HAXOXKISHHS YHCIIOBBIX XapaKTEPUCTHK CHUCTEMbI JIBYX CIy4alHbBIX
BEJIMYHH.

5. [Tonsitue o BeiOOpKe. ['eHepanbHas U BHIOOPOYHAsS COBOKYITHOCTb.

6. [ToBTopHas u 6ecrioBTOpHAast BEIOOPKH. Penpe3eHTaTuBHOCTD BBIOOPKH.

7. BapuannoHHBIH psil M CTATUCTHYECKOE PacIpeiesieHne BEIOOPKH.

8. CraTuctudeckoe pacipezeieHie BHIOOpKH.

9. [ToHsATHE YacTOT M OTHOCHTENBHBIX YacTOT.

10. [Momuron u rucTorpamma.

11. Omnupudeckas QyHKIusS pactpeaeneHus, e€ cBoiicTaa.

12. I'enepanbHas 1 BEIOOPOUHAs CpEeIHSS.

13. I'enepanbHas 1 BEIOOPOUHAS JUCTIEPCHUS.

14. CraTucTHYECKHE OLIEHKH TapaMeTPOB paclpeieieH s : HecMeIEHHbIE, 3 ()EeKTUBHBIE, COCTOSATEIBHEIE.
ITorpemHocTh OLEHKH.

15. JloBepuTenbHas BEPOATHOCTh W JIOBEPUTENBHBIN HHTEepBan. OmpeneneHne HEOOXOIUMOTro o0bEMa
BBIOOPKH.

16. JloBepUTeNbHBIA UHTEPBAI A7 OLIEHKH MaTeMaTHUECKOTO OXKUIAHUs.

17. JloBepUTeNbHBINA UHTEPBAI A OLIEHKH AJIS1 OLEHKH CPEJHETO KBAaPaTUUYECKOr0 OTKIOHEHUS.

18. OrneHka BepOATHOCTH MO OTHOCUTENIBHON 4acTOTe.

19. Cratucruueckas runoresa. Hynesas 1 KOHKypupyoliasi, IpocTas U CI0XKHasi THIOTE3bL.

20. OwmmnOKy 1epBoro ¥ BTOPOTo poa.

21. CraTucTHYeCKUil KpUTEpHil MPOBEPKH HYJICBOW THIIOTE3bI.

22. Kputnueckas obnacts. OGnacTs MPUHATHS THIIOTE3HI.

KonTponbHas pabota no pazaeny 4

3apaua 1.
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1.1. B maptun u3 100 neraneit cogepskurcs nsth OpakoBaHHbIX. HaliTH BEpOATHOCTB TOTO, YTO CPEH BHIOPAHHBIX
Hayzady 50 neraneit XoTst Obl 0lHa OpaKOBaHHAs.

1.2. UrpanbeHblit KyOuk Opocaror 1Ba pa3a. HaliTi BeposSTHOCTh TOTO, YTO CyMMa BBIIIABLIMX OYKOB OKaXKETCS
paBHOW BOCBMH.

1.3. BoceMp miapoB cirydaifHeIM 00pa3oM pa3MelIaloTcsi 10 BOCBMH siuKaM. HaiiTu BeposiTHOCTB TOTrO, YTO
Ka)KJbIH SIIMK OyIeT 3aHsIT.

1.4. TpexzHauHOE YHCIIO O00pa30BaHO HayraJ BBHIOPAaHHBIMH TPEeMs HEMOBTOPSIOUIMMHCA LuppaMu u3 mudp
1,2,3,4,5. HaliTit BEepOSITHOCTH TOTO, YTO 3TO YUCIIO YETHOE.

1.5. V3 BocbMm OyKB pa3pe3HOH a30yKH COCTaBICHO CIIOBO «HHCTUTYT». 3aTeM KapTOdku ¢ OyKBamu
MEPEMEIINBAIOT U BHOBb COOMPAIOT B MPOM3BOJILHOM MOpsiake. HalTH BEpOATHOCTH TOTO, YTO CHOBA MOJIYYUTCS CIOBO
CMHCTUTYT».

1.6. B mapruu u3 20 neranei conepxutcs 4 HecTaHAapTHBIX. HaliTi BEpOSTHOCTH TOTO, YTO CPEeIH BHIOPAHHBIX
Hay/ady LIECTH JieTajell He Ooiee 0JJHOH HeCTaHAAPTHOM.

1.7. 13 ypHBI, copeprkaleil 6 6enbIx U § UepHBIX IapOB, HAYTaJ BEIHUMAIOT ABa apa. HaliTi BeposTHOCTH TOTO,
YTO BBIHYTHIE IIAPHI OJHOTO I[BETA.

1.8. Ci10BO «y4eOHHUK» COCTaBJIEHO U3 OYKB pa3pe3Hoi a30yKu. 3aTeM KapTOUYKH ¢ OyKBaMH NEPEMEIIUBAIOT U U3
HHUX U3BJIEKAIOT 10 odepenn 6 kaprodek. HaliTu BepoATHOCTB TOT0, UTO 6 KapTOUYeK B MOPSIIKE BBIXOJA COCTABST CIOBO
«YYEHHK».

1.9. Ha KHM>KHOHM NOJIKE B CIy4allHOM MOPSIKE CTOUT SHLMKIIONEINYECKUIN CIPAaBOYHMK, COCTOSIIUN U3 MATU
TOMOB. HaiiT BeposATHOCTB TOTO, YTO XOTS OBl OAWH N3 TOMOB 3TOTO CIIPABOYHMKA CTOUT HE HA CBOEM MECTE.

1.10. U3 15 OuneToB BEIMTPHIIIHBIMU ABISIOTCS 9eThIpe. HalTH BEPOSATHOCTD TOTO, YTO CPEIH IIECTH OUIIETOB,
B3ATHIX Hay/ady, OyJeT ABa BHINTPHIIIHBIX.
3agaua 2.

2.1. Jlns npoBepku cOOpaHHOM CXeMBbI IOCIE0BATEIBHO MOCIAaHO TPH UMITYJIbca. BeposSTHOCTh MPOXOXKICHUS

KaXXJ10T0 U3 HUX HE 3aBUCHUT OT TOI'O, IMPOULIN OCTAJIbHBIC UMITYJILChI WJIN HET, U COOTBETCTBECHHO paBHbBI pl = 0,8,

p2 = 0,4 ) p3 = 0,7 . OHpeZ[eJ'II/ITL BCPOATHOCTH TOI'O, YTO HpOﬁ,Z[yT HE MCHCC JIBYX U3 INOCIIaHHBbIX UMITYJILCOB.

2.2. UrpanpHbli KyOHK mo0packiBaloT Tpu pasa. HalTh BEpOSATHOCTB TOTO, YTO IPH NEPBOM OpPOCAHHUHM BBHIIAIET
YETHOE YHCJIO OYKOB, IIPH BTOPOM — IISITh OYKOB, IPU TPETHEM — YUCIIO OYKOB, KPATHOE TPEM.

2.3. BeposATHOCTH MOSIBICHUS HEKOTOPOTO COOBITHS B OTJENBHOM HcHbITaHUH paBHa 0,75. HaiiTu BeposTHOCTH
TOTO, YTO IIPU BOCBMUKPATHOM MOBTOPEHUH UCTIBITAHUS 3TO COOBITHE MOSIBUTCS MEHEE IISITH pas.

2.4. Ilo nuHMHM CBSI3U TIEpearOTCs Ba curHaia A u B cooTBETCTBEHHO ¢ BeposiTHOcTsAMU 0,72 u 0,28. 3-3a momex
1/6 yacTh A — CHrHAJIOB MCKaXXaeTCsi M NPHUHUMAaeTcss Kak B — curHanbl, a 1/7 4acTh mepedaHHbIX B — CHTHajoB
NPUHAMAETCS KaK A — CUTHAJIBI.

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

6) 13BecTHO, uTO NIpHHAT 4 — curHan. Haiitn BeposiTHOCTB TOro, YTO OH M OBLT IIEpEaH.

2.5. U3 ypHusbl, comepxamieil 7 KpacHbIX MU 9 CHHHMX LIApOB, BHIHUMAIOT OJMH 3a JIpYruM JABa Iuapa. Haiitu
BEPOSITHOCTD JIByKPAaTHOTO M3BJICUCHUSI CHHETO IIapa.

2.6. Haiitu cpennee yncio OpakoBaHHBIX H3/ICTHIA B TAPTHH H3IEIIHAN, €CITH BEPOSTHOCTH TOTO, YTO B ATOH MapTHH
COJIEPXKUTCS XOTsI ObI 0IHO OpakoBanHoe, paBHa 0,95. IIpennosaraercs, 4TO YKCIO OPAKOBAHHBIX H3JCIHNA B MAPTHH
pacmpeneneHo no 3akoHy Ilyaccona. IlomydeHHOe 3HaUe€HHE OKPYTIIUTH 0 LIEJI0T0.

2.7. JIns CUTHAJIM3AIUH O TOM, YTO PEXKHUM aBTOMATHYECKOH JTMHUHU OTKJIOHAETCS OT HOPMAJIBHOTO, UCTIONIB3YeTCS
nHauKaTop. OH npuHaUIeKUT ¢ BeposTHocTsMU 0,2; 0,3; u 0,5 K 0/HOMY U3 TpeX THUIOB, JAJIsI KOTOPBIX BEPOSTHOCTH
cpabatbIBaHMS paBHBI COOTBETCTBEHHO 1; 0,75 1 0,4. OT nHAMKaTOpa MoyTydeH curHan. K kakoMy THITy BepOsSITHEE BCETO
MPHUHAATICKUT HHAUKATOP?

2.8. BeposTHOCTD IOSIBIEHUSI HEKOTOPOT'O COOBITHS B KaXK/IOM M3 IISITH HE3aBHCHMBIX OIBITOB paBHa 0,7. Haittu
BEPOSITHOCTB TOSIBJICHHS 3TOT'0 COOBITHS 1O KpaifHei Mepe /1Ba pasa.

2.9. YcrpotictBo coctout u3 1000 3eMeHTOB, padOTAOIUX HE3aBHCHMO OJIUH OT JPyroro. BeposTHOCTH OTKa3a
moboro aneMeHTa B TedeHUH BpemeHu I paBHa 0,002. Haiftu BeposTHOCTB TOTO, 9TO 32 BpeMs I OTKaXyT POBHO TpH
JJIEMEHTA.

2.10. B anexkTpr4ecKylo IeTb BKIOYEHBI NapaJljIe]bHO TPU NMprdopa. BeposiTHOCTH TOTo, Y4TO KaskKAbIH M3 HUX
nmpopaboTaeT onpeeIeHHoe YnciIo 9acoB, paBabl 0,4; 0,6; 0,7. HaliTi BEpOsATHOCTH TOTO, YTO 3TO KOJMYECTBO BPEMEHHU
npopaboTaer:

a) xoTs OBl OIH ITPHOOP;

0) poBHO ABa MpUoOOPAa;

B) HE MEHEe JIByX MPHOOpPOB.
3apaua 3.

3.1. CayuaiiHas BennunHa X MOJYMHEHA 3aKOHY PACIIPENIENICHUsS C TUIOTHOCTHIO

0 npux<-z1/12, x>zl2.

a) Haiitu ko3¢ dunmenr a.
6) [TocTpouTth rpaduk MIOTHOCTH PaCTIPEIEICHHUS.

B) Haiitn dyHxmmro pactpenenenus F (X) 1 TIOCTPOUTH €€ TpaduK.
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r) Haiitn BeposTHOCTH TIOTIafaHus BETUUNHBI X na yuactok ot 0 mo 77 / 4.

3.2. CnyyaiiHas BeTUUUHA X sanana ¢dyHKIMEH pacnipeneneHus

0  mpux<o,
F(X)=<x* mpum0<x<],
1 npu X > 1.

HaifTi BeposITHOCTB TOTO, Y9TO B pe3yJ/IbTATe YETHIPEX HE3aBHCHMBIX HCIBITAHMIL BEIMUMHA X DOBHO TpH pasa
NpUMET 3HaYCHUE, MpuHaAIexKanee uarepsany (0,25; 0,75).

3.3. CiryuaiiHast BenuauHa X noxunnena 3aKOHY pacIpeieeHHs C INIOTHOCTHIO
f(x)=A- e, (Pacnipenencrue Jlamaca)

Haiita koapPunment 4. Onpenenurs MO, aucniepcuto, CKO.

3.4. IInoTHOCTH pacpeneneHus CIydaifHON BETHINHBI X 3anana thopmynoit

1
f (X) = —————. (3axon Komm
() ﬁa+xﬁ( or Ko

Ioctpouth rpaduK IUIOTHOCTH pacipeaeieHus. HailTh BepOsITHOCTh TOTO, YTO BENUYHHA X nomazer ma
yaactok (-1; 1).

3.5. Haiitu MO, aucnepcuto 1 CKO auckpeTHoi cay4yailHOW BETMYUHBI X, 3a1aHHOii 3aKOHOM pacnpeneneHus
X, 0 1 2 3
1

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

3.6. Haiitu matemaTHdeckoe OXuJJaHUE CITy4dailHON BeTHUUHBI X, ecimn (yHKLMS pacnpeesieHus: IMeeT BUIT
0 mpH- x <0,

F(x) =
0 1-e°* mpu x>0.

3.7. Cnyy4aiiHas BeTU4YMHA X 3a7laHa TUNIOTHOCTBIO PaCIIpeNeIICHHS

6 2<X<8,
f(x) = Y6 mpm
0 onpum X<2, X>8.

Haiitu MO, gucnepcuto u CKO, a Takxke BeposSTHOCTh MONAJaHUS CTy4aifHOW BETUIHHBI X s MPOMEXYTOK (3;
5).

3.8. B ypHe 6 Oenbix 1 4 4epHBIX mapa. 13 Hee IATh pa3 MmoApsiT U3BJICKAIOT MIap, IPUYeM KakIbIi pa3 BBIHYTHIHA
HI1ap BO3BPALIAIOT B YPHY, a MIapbl HepeMeInBatoT. [IppuHuMas 3a ciydaiiHyro BeIUIUHY X' 4ncro M3BNeUCHHBIX GEIbIX
IapOB, COCTABUTh 3aKOH paclipeeJIeHUs TOH BEJIMUMHBI, ornpeaenuTs ee MO u qucnepcuio.

3.9. luckpetHas cirydaiiHasi BEIMYMHA 33/1aHa 3aKOHOM paclpeieNIeHUs]
X, 3 4 7 10
1
P 0,2 0,1 0,4 0,3
I
Haiitu pynkuuio pacnpeneneHus U MOCTPOUTH €€ rpaduk.
3.10. Bpems 6e30Tka3HOH pabOTHI 3JIEMEHTa UMEET NOKa3aTeNbHOE pacipeelicHIe

F(t)=1-e°™(t >0).

Haiitu BeposTHOCTB TOTO, uTO 32 { = 24 gaca snemenr:
a) OTKaXeT;,

0) HE OTKaXET.

3agaua 4.
Haiitu BeposSTHOCTH MOMNAIaHKs B 33JaHHBIN HHTEpBA (a; D) HOpManbHO pacnpeeIeHHON CITyYailHON BeTHY HHBI

X , €CJIM U3BECTHHBI €€ MAaTEMAaTHUYCCKOC OXKHUJaHUEC mx " CpeaHEC KBAAPATUICCKOC OTKJIOHCHUEC O-X

1 2 3 4 5 6 7 8 9 10
m, 2 3 4 5 6 4 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 pazaeny 4
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1. Ecin nosiBiieHne 0JTHOTO COOBITHSI HCKITIOYAET MOSIBJICHUE JPYTOro COOBITHS B OJTHOM M TOM € HUCIIBITAaHUH, TO TAKHUE
COOBITHS HA3BIBAIOT

A) nocrosepubiMu; b) coBmecTHbIMU; B) HecoBmecTHBIMH; [) cityyaiiHBIMHL.

2. CymmMmoii coObiTHH A U B Ha3bIBaroT coObITHE, KOTOPOE MIPOUCXOAUT TOTJa U TOJBKO TOTAA, KOTJa MPOUCXOTUT

A) Tonbko cobbiTHE A; B) X0Ts1 061 01HO U3 coObITHH A 1 B; B) TobpK0 coObITHE B;

I') He mpoucxoauT HU 0/1HO U3 coObITHI A U B.

3. CymMa BepOsSTHOCTEH IBYX MPOTHBOIIOIOKHBIX COOBITHI paBHA

A)0;b)0,5,B) 1;T) 0,6.

4. CKOJBKO MOXKHO COCTaBHUTh YETHIPEX3HAUHBIX drcen u3 mudp 5, 7, 8, 9 Tak, yToObI Bce U(PH B H300pakeHUH YHcIa
BXO/IMJIN TOJIBKO OJIMH pa3.

A) 24;B5)12; B) 48;T) 32.

5. CeMb CTyIICHTOB CHIAJIM 9K3aMEH 110 TEOPUH BEPOSTHOCTEH Ha XOpOWIO M OTIMYHO. CKOJIBKMMH CIOCOOaMHU MOTIIN
OBITH TOCTaBJIEHBI UM OLICHKU?

A)42;B5)12;B)21;T) 18.

Koy

2 3 4 5
B 0 B a a

UTOIOBBIN TECT IO JUCHHUANJIUHE «BBICIHASI MATEMATHKA»
3amanue 1. Yrom Mexay BEeKTOpamu 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 Matpuil A= nub= paBHa

-3 7 9 -5
0 4 ( 3 4) 2 2 3 4
0) ;

a ) ) T
"—21 17 -12 12 "75 —15 "l6 2
2
3ananue 3. 3HaueHue npeaena Lim 3x 2 dx+7 paBHO
=0 Tx* +12x
a) + o0; 0)7; 3 r) —o0.

B) —;

3ananue 4. 3HaueHHE IPOU3BOJHON QYHKIMHU Y = In( X2 + 5) B TOUKe X = 1 paBHO

a)l; 0) 1/3; B) 3; r)-1/3.
©n-(n+2)
3ananue 5. CeabpMoH 4iieH psja Z —~— paBeH
2
a)7; 21 B) 1; r) 49.
0) —;
16
0z 2 3
3ajanue 6. 3HaYeHNE YACTHOM NPOU3BOIHON —— st QyHKIMKH Z = 3xy + Y pasno

a) 3y2 +y3, 5) 6y?; 5 3y2. r BXy.

3anmanue 7. UrpanbHas KOCTh OpocaeTcs 0IMH pa3. BeposSTHOCTh TOTO, UTO TOSBUTCS He MeHee 5 0UYKOB, paBHA
a) 1/6; 6) 5/6; B) 1/2; r) 1/3.

3amanme 8. Obmee pemenue quddepeHIHanb-HOTo ypapHeHus \1 — x2 . y’ =5 umeer Bup;
a) y=Inx+C:6) y=>5arcsinx+C; ») y=5arcsinx;r) y=arcsinx+C.

Kirou
. 1 [ 2 [ 3 [ 4 [ 5 1 & [ 7 [ 8 ]
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6.4. OueHOYHbIE CPEICTBA MPOMEKYTOUHOI aTTeCTALNHU
TeopeTnyeckue BONPOCHI 1JIs1 IPOMEKYTOYHOM aTTecTaumu
Bonpocs! u 3a5anus K 3k3aMeHy. 1 cemecTp

CucreMbl JUHEHHBIX YPABHEHHI 1 MAaTPULIBI

1.
2.
3.

RBPoxx~N O~

18.
19.
20.

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

Uro Ha3bIBaeTCS MaTpHIEH pazmepa m X n?

Kakas maTpuiia Ha3pIBaeTCs KBaJpaTHOW; HyJI€BOH; TuaroHaIbHOM; eTUHUIHOM?

Uro Ha3bpIBaeTCs CyMMOH ABYX MaTpHII; Pa3HOCTBIO, IPOU3BEIECHHAEM YHCIA (@ HA MAaTPULYA; MPOU3BEACHUEM
Marpuusl 4 Ha mMarpuny B?

BermonHAeTCS 1 IepeMeCTUTENBHBII 3aKOH 10 OTHOIICHHUIO K IIPOU3BEICHUIO IBYX MaTpHIL?

[lepeuncnure cBoiicTBa onepauyii HaJ MAaTPULIAMH.

Kakas maTpuiia Ha3pIBaeTCs TPAHCIIOHUPOBAHHOM K JaHHOH MaTpurieA?

Uro Ha3bIBaeTCS AOTIOIHUTEIFHBIM MHHOPOM 3JIEMEHTa MaTPHUIEI N-TO mopsiaka?

UYro Ha3bIBaeTCs areOpandeckuM JOMOTHEHHEM JIEMEHTa MaTpHIlBl N-TO mopsiaka?

Kakas maTpuiia Ha3eIBaeTCsl 0OpaTHOM MO0 OTHOIICHHIO K MaTpuIieA?

CoopmynupyiiTe He0OX0IMMOE U IOCTATOYHOE YCIOBHE CYIIECTBOBAHHS OOpaTHOW MaTpHIIBL.

[TpuBenure Gpopmyiy, ¢ IOMOIIBIO KOTOPOH HaXOAUTCS 0OpaTHas MaTpHIa.

Uto Ha3bIBAETCS PAHTOM MATPHUIIBI?

Kakue npeoOpa3oBaHus MaTpHUI] HA3bIBAIOTCS 3JIEMEHTAPHBIMH?

Kakas cucrema TUHEHHBIX YpaBHEHHUH Ha3bIBaeTCs TMHEHHON?

UTto Ha3bIBaeTCsl OCHOBHON MATPHUIIEH CUCTEMBI U PACIIUPEHHOMN?

Cohopmymupyiite Teopemy Kponekepa-Kanemnn — kputepuii CyIecTBOBaHNS CHCTEMBI INHEHHBIX YPaBHCHUI.
B kxakom ciygae cucTeMa JMHEHHBIX YpaBHCHHH MMEET €ANHCTBCHHOE PEIICHHE; OSCKOHEYHOE MHOXECTBO
PELICHUIA; HE UMEET PEILCHUIN?

OnumnTe MaTpUYHBINA METOJI PELICHUS] HEBBIPOXKACHHBIX CUCTEM JIMHEHHBIX YpaBHEHU.

Onummre npasuino Kpamepa pemieHust HEBBIPOKACHHBIX CUCTEM JIMHEWHBIX YPAaBHEHUI.

Onumure Meton ['aycca pelieHus: CUCTEM JIMHEMHBIX YpaBHEHUH

BexTopHnas aaredpa

ook wnE

8.
9.

10.
11.
12.

13.
14.

15.
16.
17.
18.

19.
20.
21,
22,

23.
24,
25.
26.
27.

Uro Ha3bpiBaeTCS BEKTOPOM?

Kakue BeKTOpHI Ha3bIBAIOTCS KOJIMHEAPHBIMU; KOMITIAHAPHBIMU?

Kakue omneparuu Haji BEKTOpaMH Ha3bIBAIOTCS IMHEHHBIMU?

UYro Ha3bIBaeTCS CYMMOH IBYX BEKTOPOB; IIPON3BEICHUEM BEKTOPA X Ha YHCIIO .

Urto Ha3pIBaeTCs AEKAPTOBOM MPSAMOYTOJIBHOM CUCTEMOM KOOPIMHAT B MPOCTPAHCTBE?

UYro Ha3bIBaETCS pajiyc-BEKTOPOM TOUKH M OTHOCHUTENBHO JEKapTOBOM MPSIMOYTOJIbHOM CHCTEMBI KOOPIMHAT
B IIpocTpaHcTBe?

[TycTh B A€KapTOBOM MPSIMOYTOJILHOM CHCTEMe KOOpAMHAT 3aiaHbl Touku A(X1,Y;,2,) u B(xy,¥,,2,). Uemy
PaBHBI KOOPIMHATHI BekTopa AB B 3TOii cucTeMe KOOpaMHAT?

UYro Ha3bIBaeTCS CKAISPHBIM ITPOU3BEICHUEM JIByX BEKTOPOB?

[epeuncnure cBOWCTBA CKAISIPHOTO POU3BEICHHUS BEKTOPOB.

Kak onpenensercst mpoekuus 0JJHOTO BEKTOpa Ha HaIpaBJIEHUE IPYTroro BeKTopa?

3anumuTe GopMyITy IS BBIYHCICHUS AJHMHBI BEKTOPA.

Kak ompenensercst ckaqsipHOe MIPOU3BEACHHE BEKTOPOB Uepe3 KOOPAWHATHI BEKTOPOB B JIEKApPTOBOM CHCTEME
KoopauHat?

UYeMy paBeH yroll () MeKIy HEHyJIeBbIMH BEKTOPAMHU @ U b?

B 4eM COCTOHT yCJIOBHE OPTOTOHANLHOCTH (MIePHEH IMKYISPHOCTH) BEKTOPOB @ 1 b; yCIOBHE KOJTMHEAPHOCTH
BEKTOPOB @ U b?

Uto Ha3bIBaeTCS BEKTOPHBIM [IPOU3BEACHUEM JBYX BEKTOPOB?

B gyem cocTouT reomeTpruUecKuii CMBICT MOIYJISl BEKTOPHOTO MPOM3BEACHHUS IBYX HEKOJUITMHEAPHBIX BEKTOPOB?
IIepeuncnute cBONCTBA BEKTOPHOTO IIPOU3BEIACHMUSL.

3amumuTe tbopmymy TS BBIYUCIICHHS BEKTOPHOTO MIPOU3BEACHUS BEKTOPOB
a=ad+a,j+ak v b=bI+b,j+bk.

Uto Ha3bIBAETCS CMEIIAHHBIM IPOU3BEICHIEM TPEX BEKTOPOB?

KaxoB reomerpuyeckuii CMBICI MOYJIsI CMEIIAHHOTO IPOU3BEICHHS TPEX HEKOMIITIAHAPHBIX BEKTOPOB?

B 4em cocronT HEOOX0AMMOE M I0CTATOYHOE YCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB?

Kak BbIpaxaercss cMelIaHHOE NPOU3BEICHHE TPEX BEKTOPOB 4Yepe3 KOOPAMHATHI BEKTOPOB B JEKAPTOBOU
cUcTeMe KOOpJUHAT?

Yro Takoe JMHeHast KOMOMHAINS BEKTOPOB.

Kaxue BekTOpbI Ha3bIBAIOTCS IMHEWHO 3aBUCUMBIMHU.

Kakwe BekTopsI Ha3BIBAIOTCS THHEWHO HE3aBUCHUMBIMH.

Jate onpenenenue 6a3uca Ha MIOCKOCTH.

Hatb onpenenenue 6a3uca B MPOCTPAHCTBE.

AHaJIuTHYeCKAas reoMeTpus Ha NNJIOCKOCTH

1.

3amumuTe ob1iee ypaBHEHNE IPSIMON Ha IIOCKOCTH.
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>

e

9.

10.
11.
12.
13.

14.
15.
16.
17.

Kakoii reomeTpryecknii cMbICI KOI(Q(QUIMEHTOB TIPH X U Y B 001EM ypaBHEHUHU MPSIMOH Ha INIOCKOCTH?
3anuiinre ypaBHeHUE MPsIMOi Ha TUIOCKOCTH, MPOXOsiieit yepe3 Touky My (X, o) HEPIECHAUKYISIPHO BEKTOPY
n = (4,B).

3anumuTe KAaHOHUYECKOE YPaBHEHHE IPSAMON Ha IUIOCKOCTH M YKa3aThb I'€OMETPUYECKHUN CMBICT BXOIAIIUX B
HEro napaMeTpos.

3anumuTe ypaBHEHHE MPSIMOil ¢ YIIIOBBIM KO3()(UIIMEHTOM U yKa3aTh T€OMETPHUYCCKIA CMBICI BXOISIINX B
HEro napaMeTpos.
YpaBHEHUS KaKUX MPSAMBIX HE MOTYT OBITh 3aIMCaHbI B BHJIE YPABHEHHS C YTIIOBBIM KO3 HUITIEHTOM?
3anumuTe yCIOBHE MapaIUIeTFHOCTH U YCIOBHE NEPIICHINKYIIPHOCTH ABYX MPSMBIX, 3aJaHHBIX YPaBHEHUSMHA
Aix+Biy+C;=0mu A,x+B,y+(C,=0.

3anuuuTe ycloBHe MapajIeIbHOCTH U YCJIOBHE NEPIEHAUKYIIPHOCTH ABYX MPSAMBIX, 3aJaHHBIX YPAaBHEHUSIMU
X _ Yo o, XX Y7Ve

my ni ma nz
Kak nHaiiTu paccTossHUE OT TOUKHU 0 NMPsIMOIl Ha MIIOCKOCTH?
YTo Ha3bIBaETCS IIUICOM?
3anuuinTe KAHOHUYECKOE ypaBHEHHE JUTUICA. YKa3aTh €r0 OCH CHMMETPHH, BEPIINHBI U (POKYCHI.
Yro HazkiBaeTcs runep0o10ii?
3amumuTe KaHOHWYECKOE YypaBHEHHE THIEpPOONBl. YKazaTh €€ OCH CHMMETPHH, BEpIIHHBI, (DOKYCHI,
JIEHCTBUTENIBHYIO OCb, MHUMYIO OCb, aCUMIITOTBHI.
UYro Ha3bIBaeTCs mapadoIon?
3anumnTe KAHOHMYECKOE YpaBHEHHUE NMapadoibl. YKazaTk €€ BEPIINHY, TUPEKTPUCY, POKYC, OCh CHMMETPHH.
Uro Ha3bIBaeTCs SKCUEHTPUCUTETOM DJUTHTICA; THIIEPOOIIHI; Tapadoirsr?
3anumuTe o0Iee ypaBHEHHE KPUBOW BTOPOrO MOpsJKAa Ha IUIOCKOCTH. B kakoMm ciyyae 3TO ypaBHEHHE
SBIISICTCSA YPaBHEHUEM 3JUTUITUYECKOTO TUIIA; TUIIEPO0INYEeCKOro TUIIa; Mapaboauyeckoro Tuma?

AHaJIuTHYECKAS reoMeTpus B IPOCTPAHCTBE

1.

wn

o

~

9.

10.

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

3anuninTe ypaBHEHHE IUIOCKOCTH, MPOXomsieil yepe3 Touky My (X, Vo, Zy) MEPHEHIUKYISIPHO BEKTOPYNl =
(A, B, 0).
3anuninre ypaBHEHHE INIOCKOCTH, IPOXOIAIICH Yepe3 TPH TOUKH.
C moMompI0 Kakoi (hopMyITBl MOXKHO HAaHTH yTOJ MEXAY IIOCKOCTIMU?
3amumiire yCIIOBHE TIapaJuIebHOCTH u MIePIECHANKY IIPHOCTH TUIOCKOCTEH
Aix+By+Cx+D; =0wu A,x+B,y+C,z+ D, = 0.
Kak HaliTH paccTOSIHHE OT TOYKH JI0 TUNIOCKOCTH; OT TOYKH JI0 IPSIMOi B IPOCTpaHCTBE?
3anumuTe KaHOHUYECKHE yPaBHEHUS MPSIMON B IPOCTPAHCTBE U yKa3aTh FEOMETPHUECKUIT CMBICI BXOAIINX B
HHUX IapaMeTpoB.
3anuiuTe napaMeTpudeckue ypaBHEHHUs NMPsIMOI B IPOCTPAHCTBE.
3anuniure ypaBHEHHE INPSIMOM B NPOCTPAHCTBE, MPOXOASLIEH 4epe3 JOBe HaHHbIE TOUKU My (X1,Y1,Zy) H
M;(x3, y2, Z2).
C nomo1b0 Kakoit (hopMyIIbl MOXKHO HAWTH YTOJI MEX/Ty IPSIMBIMH B IIPOCTPAHCTBE?
3anuninTe yciIoBHe NapaJiIeIbHOCTH M YCIOBHE MEPIEHANKYISPHOCTH NMPSIMBIX B POCTPAHCTBE, 3a/JaHHBIX B
KaHOHMYIECKOM BHJIE.
Kax Haiftu yron Mexay npsMoi B IPOCTPAHCTBE U MJIOCKOCTHIO?
3anumuTe yCIoBHE NapaelbHOCTH U IEPICHIUKYIIIPHOCTH NMPSIMOM B MPOCTPAHCTBE U IJIOCKOCTH.
Kakas moBepXHOCTh Ha3bIBaeTCS [UINHIPUIECKOI?
Kakas moBepXHOCTh Ha3bIBa€TCS KOHUIECKOM?
Kakas moBepXHOCTh Ha3bIBA€TCSI TOBEPXHOCTHIO BpallleHus?
3anumuTe obIee ypaBHEHHE NMOBEPXHOCTH BTOPOTO MopsAnka. IlepedncinTe MOBEPXHOCTH, KOTOPBIE MOXKET
OTIpeNieNATh o0Iee ypaBHEHHE MPSIMO.
Bonpocs! u 3a1aHus K IK3aMeHY 2 ceMecTp

BBegenue B MaTeMaTHYECKHH aHAJIN3

RBOowo~NoOR~WNE

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

Uro Ha3bIBaeTCs PyHKIUCH?

Yro Ha3bIBaeTCs 00JIACTHIO ONPEENICHNS] 1 MHOXKECTBOM 3HaUCHUH (DyHKIIUH.
Kakas pyHKumst Ha3pIBaeTCss MOHOTOHHOH; CTPOrO MOHOTOHHOW?

[aiiTe onpeneseHue 4eTHOH (HeUeTHOH) QyHKIMH.

UYro Takoe mepuoguyueckast GyHKIHS, mepruo?

[lepeuncnure OCHOBHBIE AIIEMEHTAPHBIE (DYHKIIUH.

Uro HazwiBaeTCs mpenenaoM GyHKIun?

Onpenenurte MOHITHE Mpeaena GyHKINA Ha OECKOHEYHOCTH.

ChopmynupyiiTe onpeneieHusi OAHOCTOPOHHUX MPECIIOB.

ChopmynupyiiTe mepBbIii 3aMedaTeNIbHBIN MPeIelT; BTOPO 3aMedaTeIbHbIH Mpeelt.
Yro Takoe GeckoHeuHO Maible pyHKIMK? [lepeunciure Mx cBOHCTBA.

Kak cpaBHHBatoT 6eckoHEUHO Majble QYHKIMH?

Kakne 6eckoHeuHO Masble (PyHKIMH Ha3bIBAIOTCS SKBUBAJICHTHBIMH?

3anuninTe NernoYKy SKBUBAJICHTHBIX OCCKOHEYHO MaJIbIX.

Yro HazbIBaeTcs (GYHKIHMEH, HEIPEPHIBHOM B TOUKE?

UYro Takoe TouKH pa3pbiBa GpyHKImu? [IpuBeaure KraccupuKanuio TOYEK pa3pbiBa GyHKITUH.
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17.
18.

CdopmynupyiiTe NOHATHE HENPEPHIBHOCTH (DYHKIMU HA OTPE3KE.
[epeuncnure cBoiicTBa (QYHKIMHA, HENPEPHIBHBIX Ha OTPE3KE.

JuddepennuanbHoe ucunciaenne GyHKIUI 01HOM MepeMeHHOM

RBOwo~NoOR~WNE

12.
13.
14.

15.

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

24,
25,

26.
27.

0.
1.

Yt0 Ha3bIBaeTCS MPOU3BOIHOM (QYHKIMH?

B 4em cocTouT reoMeTpuueCcKUid 1 MEXaHUYECKHH CMBICI TPOU3BOIHOM?

Yemy paBHa POU3BOAHAS CyMMBI, IPOM3BEICHHUS U YACTHOTO JIBYX (DYyHKIIMHA?

3ammmute Gopmyisl auddepeHInpoBaHIs CTETIEHHON U TOKAa3aTeIbHON (yHKITII.

Uro Ha3pIBaeTCs JOTapuPMUUECKIM T PepeHIHpOBaHIEM?

Kak HaiiTi Ipon3BOIHYIO TOKA3aTENbHO-CTEICHHOW (QyHKIINN?

Copmymupyiite onpenenenue auddepennnana. Kakoit ero reomerpuaeckuii cMbIci?
Kak ucnonp3yercs muddepeHiman B MpUOIMKEHHBIX BEIYUCICHUIX ?

CoopmynupyiiTe onpeaesaeHue Npou3BOIHOM N-TO MOpsAKa.

3anmuure Gopmyity JleiOHUIA [T TIPOU3BOIHOM N-TO TOPsAKA POU3BEACHUS (QYHKIMH.
Kak HaliTM TPOW3BOJHBIE NEPBOTO M BTOPOro MOPSAAKOB (DYHKUMH, 3aJaHHOW NapaMEeTPUYECKH; HESBHOU
¢byHkIIH?

Yro HazeiBaeTcs nuddepeHuanom N-ro nopsaka?

Cdhopmynupyiite Teopemy Pomis. YkaxuTe ee reOMETPpUISCKUNA CMBICIT.

Chopmymupyiite Teopemy Jlarpamxka. YKaxuTe ee reOMETPHISCKUI CMBICI.

v o 0 [e<]
C(bOpMYJ'II/Ip}II/ITe IIpaBUIIO Jlonmurans JUIS PaCKPBITUA HEONIPEACICHHOCTEN TUITA [6] u [;]

Kak packpsiBaroTcst HeonpeaeaeHHocTH Tuma [0 - 0] u [co — 0] ¢ ucmosp3oBanueM npasmia Jlomuras?

Kak packpbIBatoTCs CTEIIEHHbIE HEOIPEIEeICHHOCTH C UCIIOIb30BaHueM IpaBuia Jlonuramus?

3anumure Gopmyiy Teiinopa ¢ ocTaTo4HbIM WwieHOM B opme Jlarpamxka.

Sanumute Gopmyny MakiopeHa.

Kak HaliTi MHTEpBaIIBI BO3pacTaHus U yObIBaHUS (QyHKINHU?

Kakoe HeoOXx0nmMMO€E yCIIOBHE JTOKAIBHOTO SKCTpeMyMa?

Kakne Touky Ha3bIBAIOTCS! KPUTHIECKUMHA?

CoopmynupyHTe HOCTAaTOYHOE YCIOBHE CYIIECTBOBAHUS AKCTpeMyMa (DyHKIHUH, CBS3aHHOE C NPOM3BOIHOU
MIEPBOTO MOPSIIKA.

CoopmynupyiTe A0CTAaTOYHOE YCJIOBHE CYIIECTBOBAHUS AKCTpeMyMa (DyHKLHUH, CBS3aHHOE C NPOM3BOIAHOU
BTOPOTO MOPSIKA.

Kak HailTi mpoMeXyTKH BBIMTYKJIOCTH, BOTHYTOCTH, TOUKH Iepernda?

Kak HaiiTH BepTHKaIbHBIE aCUMIITOTHI rpaduka (yHKIMN; HAKJIOHHbBIE aCUMIITOTHI?

Kak HaiiTi HanbobIlice U HAMMEHbIIICE 3HaUCHHE (QYHKIIUU Ha OTpe3Ke?

JuddepenunanbHoe ucuncjienne GyHKIUI HeCKOJIbKUX MepeMeHHbIX

1.

>
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lO

11.

Coopmynupyiite onpenenenue GyHKIMH N IEPEMEHHBIX, €€ 00JIaCTH ONPEJIeNICHNS] 1 MHOYKECTBA 3HAYCHHH.
Coopmymupyiite ompeneneHue (yHKIMM ABYX IIEPEMEHHBIX M ee obOyacTu onpenesneHus. Kaxos
T€OMETPUYECKHI CMBICIT 3TUX HOHSATUI?

UYro Ha3bIBaeTCs JIMHUEH yPOBHS (PYHKIMHU IBYX MEPEMEHHBIX ?

CoopmynupyiiTe orpeaeseHiue NOBEpXHOCTH ypoBHs GyHKumnu = f(x,y, z).

CoopmynupyiiTe onpeieseHue YaCTHBIX MPOU3BOIHBIX (DYHKIMHU JIBYX MEPEMEHHbIX.

CoopmynupyiiTe onpezaeseHue noiHoro nuddepeniuana GyHKIUU N IEPEMEHHBIX; ABYX EPEMEHHBIX.
Kak ucnonb3yercs nmonuslii anddepeHiuan B NpuOINKEHHbIX BHIYUCICHUSX ?

Cdhopmynupyiite onpesesicHie IPOU3BOIHOM 110 HAITPABICHHUIO.

CoopmynupyiiTe orpeaeeHie rpajieHTa GyHKIHH.

Kak cBs3aHa mpon3BoAHAS 0 HANIPABIICHHIO C TPaUEHTOM?

Omnpenenure U yKaXXHUTE MPaBUIa HAXOXKIECHHUS IPOU3BOJHBIX M AU (HEPEHIINATIOB BBICIIHNX MTOPSIIKOB.

HeonpenesieHHblii MHTErpaJ

7.
8.
9.

10.
11.
12.

13.
14.

15.

16.
17.

[Haiite onpenenerne nepBoodpaszHoit 1 GpyHkwm f(X) Ha mpoMexyTke (a; b).

. N 1
I'paduk kakoi mepBooOpazHoit mist pyukunu f(x) = e
X
[NosicHuTe cMBICT ONIepanuy «BBEICHUE MO 3HAK tuddepenuanar?
VYKaKUTe MPaBUIIO IPUMEHEHHS 3aMEHBI IEPEMEHHOM B HEOIIPEICICHHOM HHTETpase.
3anuniure GopMyITy HHTEIPHPOBAHMS 110 YaCTSIM.

Yro o003HayaeT TCPMHH «BBIIACIIUTDH LECIYIO 9aCTh HeraBHHBHOﬁ le06I/I>>?
x+1

(x+1)2(x2+x+1)
- X
Kak panmonanusupyercs unrterpain | R(sinx, cosx) dx? Tlouemy moacraHoBka t= tg> HasbBaeTCA

Ha kakue npocrefinme qpoOu packIaabIBacTCs Ipooh

YHHUBEPCAIHHOM?

Kax Bprumcnsiercst uaTerpan Buaa sin"xcos™xdx B 3aBUCHMOCTH OT YETHOCTH U HEYETHOCTH MOKa3aTeneil n u
m?

Kak BblumcisieTcs naTerpai Buaa | sinmx cos nx dx ?

TIpu MOMOIIK KaKUX MOACTAHOBOK MOYKHO BBIYHMC/IMTH HHTETPAIIBI f\/ 3 —x2dx, f V3 + x2 dx, f Vx? — 3dx.

OnpeneneHHbIH HHTErpaJ.

1.

I[aﬁTe OIIPCACIICHUC OHpe,Z[eJ'IéHHOFO HHTErpajia, yKaxxuTe €ro FGOMeTpI/I‘leCKI/Iﬁ CMBICJI.

44



RBoo~No k0D

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

0.
1.

[lepeuncnyure OCHOBHBIE CBOMCTBA ONpPEEIEHHOTO HHTErpaa.
3anmuure Gopmyny Herorona-Jleiiouuna.
VYKaKUTe PaBUIIO IPUMEHEHHS 3aMEHBI IEPEMEHHON B OIPE/ICJICHHOM HHTErpalle.
Beinumute popMyity HHTETpUPOBAHUS MO YaCTsM JUIsl OIPEIEICHHOTO HHTETpaa.
JaiiTe onpeneneHne HeCOOCTBEHHOTO MHTErpaia | posia M yKakuTe ero reOMeTpHYECKUH CMBICIL.
[aiite onpenenenue HecoOCTBeHHOro MHTerpaia Il pona u ykakure ero reoMeTpu4ecKuii CMbICI.
ChopmynupyiiTe mpu3HAKU CXOIUMOCTH HECOOCTBEHHOTO HHTETpaa I poxa.
ChopmynupyiiTe MpU3HAKH CXOOMMOCTH HecoOcTBeHHOTO HHTerpaina Il pona.
Kaxk BEIYHUCIUTE IUTOMAb ITIOCKOH (UIYpHI € ITIOMOIIBIO ONPEACICHHOTO HHTErpaa’?
Kax BEIMHCIIUTE [UIMHY AyTH KPUBOI B IEKapTOBOW CHCTEME KOOPAMHAT; B IOJIPHBIX KOOPAWHATAX; B CiIydae,
€CJIM KpHBas 3a7jaHa IIapaMeTPHYCCKUMHU ypaBHEHUSIMU?
Samumure Gopmyity BeIUUCICHUs 00bEMa Tela 1Mo IUIOMASM ero HapaiesIbHbIX CEYEHHH.
[Mpusenure Gpopmyiy st 00bEMOB Tel BpaleHuit Bokpyr ocu Ox, Bokpyr ocu Oy.
3anumure GpopMyITy BEIYMCICHUS TUIOMIA/I1 TOBEPXHOCTH Tella BPALeHUs.
Kak HaliTu Maccy HEOTHOPOIHOTO CTEPIKHS?
Mo xakuMm (hopmynam HaXOAATCS KOOPANHATHI LICHTPA TSHKECTH IUIOCKOH KPUBOW W KPUBOJIMHEHHOM Tpanenun?
3anmummure Gopmyity Ui BeIUUCIEHUS paboThl mepeMeHHol cribl F(X).
Bomnpocs! u 3agaHud K IK3aMeHy. 3ceMecTp

JAuddepenunanbubie ypaBHeHMs.

1.
2.
3.

©CoNo O~

11.
12.
13.
14.
15.

16.

17.
18.

19.
20.

21,
22,

23.
24,
25.
26.

27.

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

Kakoe ypaBHeHHe Ha3biBaeTcs U QepeHIMaNnbHBIM ypaBHEHHEM IIEPBOro Hopsaka?

[aiiTe onpeneneHne o0IETo U YaCTHOTO pereHnH audQepeHHanbHOT0 YpaBHEHHUS IEPBOTO MOPSAAKA.
Coopmymupyiite Teopemy Komm cymecTBoBaHMs ¥ EAWHCTBEHHOCTH peIIeHHsS AudQepeHranbHOro
YpaBHEHHS IIEPBOTO MOPSIIKA.

3anuuure o0muit Bua auddepeHnnanbHOro ypaBHEeH!s ¢ pa3JessIFOIMMUCS IepEeMEHHBIMU.

Kakoe nuddepeniuaibHoe ypaBHEHUE NIEPBOTO MOPs/IKa Ha3bIBACTCS OJJHOPOIHBIM?

3anuniure o0yt BUA TMHEHHOTO TUddepeHManbHOr0 YpaBHEHUs IEPBOTO MOPSIIKA.

Kakue metopl pemienus TuHeHHOro AudpepeHInaabHOr0 YpaBHEHUS IEPBOro MOpsiKa Bkl 3HaeTe?
3anumuTe ypaBHeHHE bepHYyIIM U yKaXXUTe METOMBI €r0 peIIeHus.

CdhopmynupyiiTe HCOOX0IUMOE U JOCTATOYHOE YCIOBHE TOTO, YTOOBI ypaBHeHue P(x,y)dx+Q(x,y)dy=0 6bu10
ypaBHEHHEM B IOTHBIX TuddepeHnnanax.

Kakne crioco0b1 pereHust ypaBHEHHS B TOJMHBIX TuddepeHmanax cymecTByoT?

UT0 Takoe UHTErPUPYIOLIUI MHOXKHUTEID?

Haiite onpenenenue nudQepeHnaIbHOI0 YPaBHEHUS N-0T0 MOPSIKA.

UYro Ha3pIBaeTCs OOIUM M YaCTHBIM PeIIeHUAMH qu((HepeHnINaTbHOTO ypaBHEHHS N-0T0 TopsiaKa’?

Kakue tumnsl auddepeHInanbHpIX ypaBHEHH BHICIIUX MOPSIKOB JOMYCKAIOT HOHIKEHUE MopsiaKa?

Kakne nuddepeHuuanbHple  ypaBHEHHST N-OT0 MOPsJKa HA3bIBAIOT JIMHEWHBIMH  OJHOPOJIHBIMU;
HEOJTHOPOJHBIMU? 3aNUIINTE UX B 00IIEM BHUJIE.

Kakas cucrema pemieHuil JIMHEHWHBIX OJHOPOAHBIX JU(QQEpeHIHANbHBIX YPaBHEHUH  Ha3bIBaeTCs
(hyHIaMEeHTaNBHOW?

Kak 3anuceiBaercst o0liee peleHne JMHEHHBIX 0THOPOIHBIX TUddepeHIHalIbHbIX YPaBHEHHUIT N-0ro nopsaka?
Kak 3ammceiBaercst oOmiee pelreHHe JMHEHHBIX HEOJHOPOIHBIX An(QepeHIHaNbHBIX ypPaBHEHHH N-0ro
nopsaka’?

B uém 3akirouaercsi METO BapHalliy IPON3BOJIbHBIX TOCTOSHHBIX ?

B uém 3akmovaeTcs IPUHINI CYTIEPIIO3UIINY PEIICHUH Ul IMHEHHBIX HEOAHOPOAHBIX AN PepeHIINATbHBIX
ypaBHEHUH n-oro nopsaka?

Kaxoe ypaBHeHne Ha3bIBalOT Xapakrepuctudeckum? Kak ero HaiTu?

Kakoii Bun umeer oOliee pelieHHE JHMHEHHOTO OJHOPOJHOro Ju((epeHINnaTbLHOTO YpaBHEHHS BTOPOTO
MOPSJIKA C MOCTOSIHHBIMU KO3 ((QHUIIMEHTaMH, €CIIH KOPHHU XapaKTEPHUCTHUEKOTO YPaBHEHHSL:

a) IEHCTBUTEIBHBIC U PA3ITHYHBIC;

6) paBHBIE;

B) KOMIUIEKCHBIE;

Kakne cnenmanbHble BU/IBI IPABOH YacTH JIMHEHHOTO HEOHOPOAHOTO TU(depeHIMaIbHOT0 YPaBHEHUS N-0T0
HOpSJIKa C MOCTOSTHHBIMU KO3 QUIMEHTaMH pacCMaTpUBaIOTCs IIPH NOAOOPE BHJIAa YACTHOTO PELIeHHs?
3anumuTe YacTHOE pelieHre JIMHEHHOTO HE0THOPOIHOTO AU(epeHIINaTIbLHOTO YPaBHEHHS N-0T0 MOPSIIKa IS
cilydyaeB, KOTjia npaBast 4acTh f(X) uMeeT BUI:

a)f(x) = Ae™,

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

B)f(X) = P,(x)e™.

Kakas cucrema nuddepeHnnaisHbIX YPaBHEHNH HAa3bIBA€TC KAaHOHNYECKOW; HOPMAJIbHOM?

Chopmynupyiite 3agauy Ko 1 HopManbHO# cucteMbl TuddepeHIMalbHbIX YpaBHEHUH.

UTto Ha3bIBaeTCs OOIIMM pelIeHHeM HOPMAIbHOW CUCTEMBI JU(GEPEeHINATbHBIX YPaBHEHH?

3anumure JUHEHHYIO0 0JTHOPOIHYIO cucTeMy AU(QepeHIaIbHBIX yPaBHEHHUH.

KakoBa cTpykTypa 00m1ero pemenus JMHEHHOM 0JHOPOJHO crcTeMbl AU epeHINaTbHBIX YPaBHEHUH?
3anummure JMHEIHYI0 HEOJHOPOAHYIO CHCTEMY AU GepeHINaIbHBIX YPaBHEHHH.

KakoBa cTpykTypa 0011ero pemenus JMHEHHOM HEO0THOPOIHOH cucTeMbl quddepeHnanbHbIX ypaBHEeHNH?
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Paabl.
1.Yucnossie psaasl. CXOIUMOCTb.
2. HeoOxonuMblii ¥ JOCTaTOYHBIE IPU3HAKH PsoB (cpaBHeHus, anambepa, Koy n uHTErpasbHblii).
3. 3HaKonepeMeHHbIe U 3HaKo4epeaytomuecs psaabl. [Ipusnak JleiiOauna. AdconroTHast U
YCIIOBHAsI CXOAUMOCTb.
4.dyHKIMOHATbHbIE Psiibl. PaBHOMEpHAsS CXOJUMOCTbD.
5. Creniennsle psapl. THTEpBaI CXOAUMOCTH.
6. Pagpr Teitmopa m MaxkmnopeHa.
7. IlpuMeHeHNe K BBIYMCICHAUIO (QYHKINH U ONPEIEICHHBIX HHTETPAJIOB.
8. P @ypre. Pasnoxenne Gpyukuuii B8 psg Oypre ¢ nepuozom 271 u nepuozom 2.

9. Henonusle pagst Oypee.
10. Pasnoxenue B psiabl Pypbe HENEPHOIUUECKUX (DYHKIIUH.
Bonpoce! u 3aganus K 3k3aMeny. 4 ceMecTp
Teopusi BeposiTHOCTEH
Kakne coObITHS Ha3bIBAIOTCS JOCTOBEPHBIMHU, HEBO3MOXHBIMH, CITyJalHBIMH?
Kakne coObITHS Ha3bIBAIOTCSI COBMECTHBIMH, HECOBMECTHBIMH, PABHOBO3MOKHBIMHU?

Kakme ocHOBHEIE CBOMCTBA BEPOSITHOCTH?

A

BBIUUCIISACTCS KOJIMYECTBO ATUX COSAUHEHUN?

CoopmynupyiTe TEOPEMBI CII0KEHHUS BEPOSITHOCTEH COBMECTHBIX M HECOBMECTHBIX COOBITHIA.
Kaxkwue ciryyaiinble cOOBITHS Ha3bIBAIOTCSI HE3aBUCUMBIMU?

Kak 0003Ha4atoT 1 ONPEAEIIAIOT YCIOBHYIO BEPOSTHOCTH?

©o~N

COOBITUI?

Kak 0003Ha4al0T ¥ B KAKHX CITy4asX UCTIOIb3YIOT KIACCHIECKOE U TEOMETPHUIECKOE OTIPEAEIICHNE BEPOSTHOCTH?

Kakue KOM6I/IHaHI/II/I Ha3bIBAIOTCA MNCPCCTAHOBKAMH, Pa3MCHICHUAIMMU, couyetanusmMu? Kak oOo3Hauaercs u

ChopMynupy#Te U 3alUIIATE TEOPEMbl YMHOXKCHHUS BEPOSTHOCTCH 3aBHCHUMBIX M HE3aBHCHMBIX CITydailHBIX

10. KakuMm yciaoBHAM JOJDKHO yJOBIETBOPATH COOBITHE, YTOOBI €r0 BEPOSITHOCTh MOXKHO OBLIO HaiTH 1o ¢opmyie

nosHo# BeposTHocTH? Kakoii Bun mMeet 5ta popmymna?
11. Tpmmenenne popmynsl baiteca. 3ammmure Gpopmyner baiieca.
12. Yro HazpBaercs Gopmynoit bepaymmu?

13. Ilo kakum CI)OpMyJ'IaM HaXoJdAT BCPOATHOCTb MNOABJIICHUS coOBITHS A MEHEe M HJIM HE MEHee m pa3 B n

HE3aBUCHMBIX HCIBITAaHUAX cXeMbl bepHymn?
14. Tlo xakoit hopmyIie HaXOIAT BEPOSITHOCTD TOSIBICHHSI COOBITUSI A XOTS OBl OIMH pa3 B N UCIIBITAHUSAX ?
15. Kak HaiiTi HanOoJiee BEpOSATHOE 3HAUCHHE YKCIIa MOSBICHHS COObITUS A B cxeme bepuysmu?

16. B kakux ciaydasx HCIOJB3YIOT (opmyiay IlyaccoHa, JOKadbHYIO WJIH HHTErpaibHyro (opmynsr Myaspa-

Jlanmaca?
17. Kak HaliTi BEpOSATHOCTH MOSIBIICHHSI COOBITHS B CIy4ae MPOCTOro MOTOKa?
18. Yo Takoe ciyvaiiHble BEJIUYUHBI, AUCKPETHBIC U HETPEPHIBHBIC CIIyYalHbIC BETUIHHBI?
19. Vkaxute OCHOBHBIE 3aKOHBI paCIpeAeIeH sl JUCKPETHON BEJIMUMNHBI U YCIIOBUS MX UCIIOIH30BAHMUS.

20. Kak onpezensioTcs 1 94TO XapaKTepU3yIoT YNCIOBbIE XapaKTePUCTHKH AUCKPETHBIX CITyYaiHBIX BEINYNH?
21. Kaxk onpenensroT (yHKIHUIO paclpeaeeH s ¥ IUIOTHOCTH BEPOSITHOCTEH HENPEPhIBHBIX CIyYaiHbBIX BEIMYUH?

Kakwue cBoiicTBa IMEIOT 3TH PyHKIIH?

22. Kakas cymiecTByeT CBS3b MEXIy HHTerpanbHOH W nuddepeHnnansHol  QYHKIMSIMH pacHpenesieHus

BEPOSATHOCTEN?

23. Tlo xakuM GpopMyIaM MOKHO BEIYUCIUTH BEPOSATHOCTD MTOMIAIaHUs CITyYaifHON BEJIMYUHEI B IPOMEXYTOK (3, b),

UCIIOJNIb3Ysl MHTETPANIbHYIO WK Au(depeHInanbHy 0 GYHKIHN pacipeesieHus?

24, Kakue 4MCIIOBBIE XapaKTEPUCTUKHU CYLIECTBYIOT [UIsl HENPEPHIBHBIX CIIyYalHBIX BEJIMUUH U UTO XapaKTepHU3yeT

KaXkaast u3 Hux”?
25. Kax BBIYHCIIHUTE YHACIOBBIC XaPAKTEPUCTUKH HEMIPEPHIBHBIX CIYYalHBIX BEITHIUH?
26. YkaXuTe OCHOBHBIC CBOMCTBA MATEMAaTHYECKOTO OXKHUIAHUS U TUCTICPCHH.
27. YxkaxXuTe OCHOBHEIC 3aKOHBI PACIpPEICICHUS HETIPEPHIBHBIX CIyYaHBIX BEJIMYHH U UX BH]I.

28. KakoBbl 4YHCIIOBEIE XapaKTCPUCTUKN OCHOBHBIX 3aKOHOB PACIPCACIICHUA AUCKPETHBIX W HEIPEPBIBHBIX

Clly4aliHbIX BEIMYHH?

29. Tlo xaxuM GopMysaM HaXOJAT BEPOSITHOCTD TONAAAHUs CIIydaiiHON BelMYMHBI X B MPOMexXyToK (a, b), ecim X

pacrpeienieHa 1o paBHOMEPHOMY, ITOKa3aTeIbHOMY HJIM HOPMaJIbHOMY 3aKOHY?

30. Kak wmaiitu ¢yukumio pacnpeneneuus Y = @(X), ecnmu X — JHMCKpETHasw WM HEHpepbIBHAS CIydailHast

BeINYMHA?

31. Kak onpenensoT HavaJlbHbIe U LEHTPAIbHbIE MOMEHTBI, KOO (UIIMEHT KOPPENSIMY U KaK CBA3aHbI MOHSATHS

KOPPEJISINHY, 3aBUCMOCTH 1 HE3aBUCUMOCTH CIIy4aiHbIX BEIHYHH?
32. Cdopmynupyiite npaBuiio 30 ¥ KaK OHO HCHOJIb3yeTcs?
33. CdopmynupyiiTe HEHTPAIBHYIO IpeeNbHYyI0 TeopeMy JIsmyHoBa.
MartemaTuyeckasi CTATHCTHKA
1. Yro siBisieTcs MpeAMETOM MaTeMaTHIeCKOH CTaTUCTUKHU?
2. Cdopmynupyiite OCHOBHBIE 33Ja4l MATEMAaTHUECKOI CTATUCTUKH.
3. aiiTe onpeeneHus reHepaibHOM U BBIOOPOYHON COBOKYITHOCTH.
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OxapakTepusyiiTe CyIHOCTh BHIOOPOYHOTO METO/Ia B MaTEMAaTHYECKON CTaTHCTHKE.

JaiiTe onpeneneHust AUCKPETHOTO U MHTEPBAJIBHOTO BapUALMOHHBIX PSIJIOB.

Uro Ha3bIBaeTCs IMIMPHUYECKOI (DyHKIMEH pacrpeaeieHus.

Yro Ha3bIBaeTCS MOJUTOHOM U THCTOIPaMMON?

Jaiite onpeneneHus BEIOOPOYHON CpeAHEH, BHIOOPOYHON TUCIIEPCHH, BBIOOPOYHOIO CPEHEKBaPATHIECKOTO

OTKJIOHEHHUSL.

9. JlaiiTe onpeneneHrne TOYCYHON OIEHKU MapaMEeTPOB PACIIPEICICHHUS CIyUaitHON BEIMIUHEI U chopMymupyiire
TpeOoBaHus, IPEIbSIBISIEMbIE K TOUCUHBIM OLICHKAM.

10. VkaxuTte TOYEUHbIE OLICHKH MaTEMAaTHIECKOTO OKUIAHNS U AUCIIEPCUHL.

11. OxapakTepu3yiTe METOI MOMEHTOB ITOJTyYEHHSI TOUYCUHBIX OIICHOK.

12. OxapakTepu3yiTe METOI MAKCHMAIBHOTO MIPABIOIIONO0HS.

13. Jlaiite onpenesneHus JOBEPUTEILHOTO HHTEPBAIA, JOBEPUTEIBHON BEPOSTHOCTH, YKAKUTE TOYHOCTh OLICHKH.

14. Vkaxure NpaBWIO IOCTPOCHHS JOBEPUTEIBHOI'O HHTEpBaia Uil OLEHKM MaTeMaTH4YeCKOTO OXKUIaHUS
HOPMAaJIbHOTO pacrpeieieHus IpU U3BECTHON AUCIIEPCHH.

15. Vkaxure NpaBUIO MOCTPOCHHS JOBEPUTEIBHOI'O HWHTEpBala Uil OLEHKM MaTeMaTH4YeCKOTO OXKUIaHUs
HOPMAaJIbHOTO paclpeeieHus IpU HEU3BECTHOI TUCTIepCHU.

16. VkaxuTte NMpaBHJIO HAXOXKAEHHS MHTEPBAJIBHOHW OLIEHKH CPEJHEKBAIPAaTHYECKOTO OTKJIOHEHHS HOPMAaJbHOTO
pacrpeneneHus.

17. [aifre onpeeneHre CTATUCTHYECKOH THIIOTE3BI, OCHOBHOW M aJIbTePHATHBHON THIIOTES.

18. laiite onpenesneHns OMMOOK MEPBOTO M BTOPOTO POAa, KPUTHUECKOH 00macTy.

19. HazoBuTte OCHOBHBIE 3Tallbl IPOBEPKH CTATHCTHYECKHUX THITOTES.

20. ChopmymupyiiTe HpaBHIO NPOBEPKH THIOTE3Bl O 3HAYEHHHM MAaTEMAaTHYECKOTO OXXKHAAHHWS HOPMAaJIbHOTO
pacnpeneneHusI.

21. ChopmynupyiiTe NpaBUIO MPOBEPKU TMIIOTE3BI O HOPMAIBHOM PACHpe/IelIeHHH C MCIIOIb30BAaHUEM KPUTEPHs

ITupcona.

N~

6.5 IlpuMepHasi TeMaTHKA KYpPCOBBIX padoT (IPOEKTOB)
Y4eOGHBIM IJIAHOM He IPeAyCMOTPEHO

6.6 Mertoan4yeckue yKa3aHWsl AJs1 OOy4YAalOUIUXCH IO OCBOCHMI) M CHUILIHHBI
(Mmonxy.Jist)

CamocrosTenpHass paboTa SBISETCS BaKHOW COCTABISIONIEH B M3YYEHHM IUCLUIUIMHBL M COCTOUT U3
CIIEIYIOIINX BUJIOB JESITEIbHOCTH:

- CaMOCTOSTENIbHOE H3y4YCHHE TEOPETHUECKOro MaTepHalia, B TOM YHCJE JOMOJIHUTEIbHOE H3YydeHHe
MaTepuasoB JIEKIUH;

- MOATOTOBKA K NMPAKTHUECKUM 3aHITHSIM — H3yUeHHE (OCBOCHHUE) TEOPETHIECKOH YacTH, OTHOCSIIEHCS
K 3aKOHaM (DM3UKH, IPIMEHIEMBIM B PELISHHH 3a/1a4 ¥ BBIITOJIHEHHUIO PaOOTEHI;

- MOATOTOBKA K J1a00paTOpHBIM paboTaM — N3ydeHHe (OCBOCHUE) TEOPETUUECKOM YaCTH, OTHOCSAIIEHCS K
BBITIOJTHEHHUIO PAOOTHI; CO37aHME OTYETa 110 BBHIIOJIHEHHON J1a00paTopHOi paboTe; MOATOTOBKA K COOECET0BAHUIO IO
pabore.

I/I3yquI/Ie JAUCHUITIINHBI Tpe6yeT CHUCTEMATHUYECCKOI'O 1 II0CJIICAO0OBATCIBHOI'O HAKOIIJICHUSA 3HaHHﬁ,
CJIE/IOBATEINILHO, IPOITYCKU OT/AENILHBIX TEM HE IMO3BOJISIOT ITyOOKO OCBOMTH MPEIMET.

Merouyeckre yKa3aHus 1o MOJroTOBKE K MaTeprajaM JICKIIHH.

CryneHtam HE0OXOAUMO:

OcBOUTH TeOpeTH‘IeCKI/Iﬁ Mmatepual, HAaMTH OTBETHI Ha MPEACTABJICHHBIC BOIIPOCHI, MCIOJIb3YSA KOHCIICKTBI
JEKIUI M pEeKOMEeHIyeMyl Jureparypy. Kaxkaylo Helenmo peKOMEHIyeTcsi OTBOJUTh BpeMsi Uil MOBTOPEHUS
MPOWAEHHOTO MaTepualia, IpOBEpsisi CBOM 3HAHMS, YMEHHUS M HaBBIKHM 110 TPE/ICTABICHHBIM BompocaMm. Ilepen kaxmoi
JeKnuel mpopabaTeiBaTh MPEIbIIYIIYIO JICKIUIO, M TEOPETHIECKNI MaTepHual B PEKOMEHIyeMOH JINTepaType IS TEMBI
npexacTosime nexuuu. [lpu 3aTpyAHEHHSX B BOCHPHATHM JICKIIMOHHOTO Marepuaia, cileayeT oOpaTHThCS K
PEKOMEHyEMbIM M MHBIM JIUTEpaTyPHBIM HCTOYHHMKAM U pa3o0parthcst camocTosTenbHo. Ecii pazoOpaThest B MaTepuarne
BCE K€ HE YIaJoCh, TO CYIIECTBYET Ipa)MK KOHCYJIbTalMi IperojaBaTelisi, KOTJa MOXHO OOpaTHThCS K HEMy 3a
MOSICHEHHUSIMU WJIN K€ TIPOSICHUTH ATOT BOIPOC y OoJiee yCHeBalomMX CTyICHTOB CBOCH rpynibl (II0TOKaA), a TakkKe Ha
MPaKTUYCCKUX 3aHATHUAX. BaxxHo He 0CTaBIATEL MacIITAOHBIX «OENBIX MSATEH» B OCBOCHUH marepuala.

PexomeHgammy Mo MOATOTOBKE K MPAKTHYECKIM/ 1a00PaTOPHBIM 3aHATHSM.

CryneHTam clieyer:

Jlo ouepeaHOro MPAaKTHYECKOTO 3aHATHA, M0 PEKOMEHJOBAHHBIM JINTEPAaTYPHBIM HCTOYHHKAM MpopadboTaTh
TEOPETHYECKUI MaTepual JIEKIUH 110 TeMe NPaKTHYeCKOro 3aHsaTus. TeopeTudeckuii MaTtepuai clielyeT COOTHOCHTh C
MPUKJIaJJHBIM, TaK KaK B HUX MOTYT NPUMCHATHCA Pa3JIMYHbIC IMTOAXO0/bl, METOIbI U T.II. HHCT’pyMeHTapI/Iﬁ, KOTOpBH\/'I HE
BCET/Ia OTPa)KEH B JIEKIIMU WJIM PEKOMEHIyeMOol y4eOHOH auTeparype; B Hauasle PaKTUIeCKUX 3aHATHH, ONPEAEIHTD C
IpernoyiaBaTeeM BONPOCH II0 MaTepHaly, BBI3BIBAIOLIEMY OCOOBIC 3aTpy/[HEHUS B €ro INOHUMaHHH, OCBOCHHH,
HEOOXOAMMOMY TpH pPELIEHHH IIOCTABJICHHBIX HA 3aHATHM 3a/a4; Ha 3aHATHAX, JOBOJHWTH KaXKAYI0 3amady o
OKOHYATEeJIFHOT0/JIOTHYECKOTO PELICHHs, IEMOHCTPUPYS HOHUMAaHHE MTPOBEJICHHBIX PACYETOB (BBIBOJIBI).

CryzneHTam, TPONMYCTHBIINM 3aHATHS (HE3aBHCHUMO OT IIPUYMH), HE MMEIONINE NMUCbMEHHOTO BBITTOJHEHUS
nabopaTopHON pabOThl M MPAKTUYECKOTO 3aJaHMs, WIM HE MOATOTOBUBIIHECS K JAaHHOMY IMPAKTHYECKOMY 3aHSTHIO,
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PCKOMCHAYCTCA OTUUTATHCA MNPETOAAaBaTC/IIO IO MPONYIICHHBIM TEMaM 3aHATHI OIHUM U3 YCTAHOBJICHHBIX MCTOJ0B
(CaMOCTOS[TeJ'[LHO HepeHHCﬂHHLIfI KOHCIICKT, pe(bepaT-OIpa60TKa, BBIINIOJIHCHHAA na6opaTopHo-npaKaneCKaﬁ
pa60Ta/3azLaHHe u T.l'[.), HC IMO3KE COOTBETCTBYIONLICTO CIACAYIOLICTO 3aHATHUS.

CTyIleHTLI, HC OTYHMTABHIHUECCA IIO Ka)KJJOﬁ HC HpOpaGOTaHHOﬁ MMM Ha TEME, K Hadally 3a4eTHOM ceccun,
YIOYCKarOT BO3MOKHOCTH IMOJYYUTH MOJIOKCHHBIC peﬁTHHFOBHe Oaisl 3a pa60Ty B COOTBETCTBYIOILIEM CEMCCTPE, CO
BCCMU BBITCKAOIIHUMHU ITIOCJICACTBUAMMU.

7 YYEBHO-METOJUYECKOE W HWH®OPMAIIMOHHOE OBECHEYEHUE JAUCHUIIJIMHBI
MOaYJIsI)
7.1. PexoMeHnayemasi JuTepaTypa

1. 7.1.1. OcHoBHas JIUTEpaTypa

1. Mumnaues, B. C. Beicmas maremaTuka: yaeOHuk / B.C. IllnmageB. — MockBa: UTHOPA-M, 2021. —
479 c. — (Bsiciuee o6pasosanue). https://znanium.com/catalog/product/1185673

2. Sumenes, JI. T. Beictras Mmatematuka: yueOnuk / JI. T. Slumenés. - Mocksa: PUOP: Uudpa-M, 2020. -
752 c. - (Boicuiee obpa3oBanue; bakanaspuar). https://znanium.com/catalog/product/1056564

3. Jlakepuuk, A. P. Beiciias matemaruka. Kparkuii kypc: yueoHoe nocodue / A. P. JlakepHuk. - MockBa:
Jloroc, 2020. - 528 c. - (HoBast yuuBepcurerckas 6ubnuoreka). https://znanium.com/catalog/product/1214510

2. Mausixun, B. . Beiciias MmaTematuka: yuyeOHoe mocodue / B. M. Manbixud. — 2-¢ u3fl., nepepad. u

Jom. — Mocksa: UTHOPA-M, 2020. — 365 c. — (Beicriree o6pasosanue). https://znanium.com/catalog/product/1067788
7.1.2. [lonoJHUTENbHAS JINTEPATYpa

1. Broicmias maTtemartuka. IIpakTHKyM A CTYAEHTOB TEXHHYECKHMX M 3KOHOMHYECKHUX CIHELHUAIBHOCTEH:
yaebHoe mocobue s By3os / . H. T'opemnos, b. A. T'opmau, H. JI. JlomonoBa [u ap.]; mox oOmieit pegakumeit b. A.
Topnavya. — 2-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2021. — 676 c. https://e.lanbook.com/book/167180

2. Boiciras matemaTnka. CTaHZapTHBIC 3a7add C OCHOBaMH TEOpHH: ydeOHoe mocobme uist By3oB / A. FO.
Bnosun, JI. B. Muxanésa, B. M. Myxuna [u np.]. — 2-e¢ m3n., crep. — Canxr-IletepOypr: Jlans, 2021. — 188 c.
https://e.lanbook.com/book/167178

3. bynaeik, I'. M. CO0pHUK 33724 U YIIPaXHEHUH 10 BEICIICH MaTeMaTHKe: yaeOHoe mocobue st By30B / I'. M.
Bynnsik. — Cankr-Iletepbypr: Jlaus, 2021. — 332 c. https://e.lanbook.com/book/165826

4. I'ap6apyk, B. B. Perienue 3aiau no Beiciuei Marematuke. HTEHCUBHBIA KypC Ul CTYJEHTOB TEXHUYECKUX
By30B: yueOHoe nocodue / B. B. I'apbapyk, B. . Pogun, M. A. IlIBapu. — Cankr-IlerepOypr: Jlans, 2020. — 444 c.
https://e.lanbook.com/book/142327

5. IMankun, A. C. 3afauu ¢ pelmeHUsIMU 10 BBICIIEH MaTeMaTHKE, TEOPUU BEPOSITHOCTEH, MaTeMaTHYeCKOn
CTaTUCTHKE, MAaTEMAaTHYCCKOMY MPOTpaMMHUpPOBaHMIO: ydueOHOe mocobue mius OakanaBpoB / A. C. Illamkun, B. A.
Mankua. — 9-e m3n., crep. — MockBa: M3narenpcko-Topropas xopnopanus «Jlamko u K, 2020. — 432 c.
https://znanium.com/catalog/product/1091871

6. lumaues, B. C. 3agaunnk no BricuIeit MaTematuke : yueOHoe mocodue / B. C. Illumaues. — 10-e u3zg., crep.
— Mocksa: UTHOPA-M, 2020. — 304 c¢. — (Beiciiiee odpazoBanue). https://znanium.com/catalog/product/1042456

7. Kpatkuii Kypc BBICIICH MaTeMAaTHUKHU: YISOHHK / IO 001, pex. 1. 3. H., po¢. K. B. bannuna. - 4-e uzn., crep.
- Mocksa: W3 naTenscko-Topronast KOPITOpaIys «/lamkoB u K®, 2020.-510 c.
https://znanium.com/catalog/product/1093244

8.Bepuues, C.H. CrieninanbHble T71aBbI BHICIIEH MATEMATHKH: PYKOBOJICTBO K PELICHUIO 33/1a4 C TEOPETHUECKUM
MarepuaioM MO TEOPUH BEPOSTHOCTEH M MareMaruueckoil cratuctuke : [16+] / C.H. Bepuues, I'.B. Henoru6uenxo,
B.C. Pe3nuxoB ; HoBocnOGupckuii rocyqapcTBeHHBIH TexHHYeCKUi yHHMBepcuTeT. — HoBocmOupck: HoBocubupckuit
rOCyJapCTBEHHBIN TeXHUYECKUH YHHUBEPCHTET, 2018. - 231 c.: WL, TabII.
https://biblioclub.ru/index.php?page=book&id=576572

9.Pactormumaa, O.M. Bricmas Matemaruka: ydeOHOoe mocobume: [16+] / O.M. Pactomumua; MockoBckuit
MEeAarornyeckuii rocylapCTBEHHbIH YHHUBEPCUTET. — MockBa: MOCKOBCKHM MeJaroruueckuil rocyapCTBEHHBIH
yuugepcuret (MIIT'Y), 2018. — 150 c.: un. https://biblioclub.ru/index.php?page=book&id=599191

10. Jlypee, U. I'. Beiciias Mmatemaruka. [Ipaktukym: yue6. mocodue / U.I'. Jlypwe, T.I1. dyHTHKOBA. —
Mocksa: By3osckuii yueonnk: UHOPA-M, 2018. — 160 c. https://znanium.com/catalog/product/935333

11. Kyxosckas, T.B. Briciias maremaTnka B mIpuUMepax M 3ajadax: yueOHOE AJIEKTPOHHOE M3JaHHe: B 2
gactax / T.B.Xykxosckas, E.A.MonokanoBa, A.U. YpycoB; TamOOBCKMII TOCyIapCTBEHHBIH TEXHUYECKUH
yHuBepcuTeT. — TamOoB: TamOOBCKMI TOCYIapCTBeHHBIH TexHu4yeckuit yanBepcuteT (TTTY), 2018. — Y. 2. — 161 c.:
tabu., rpad. https://biblioclub.ru/index.php?page=book&id=570339

12. Kykorckas, T.B. Bricmias maremaTuka B TpuUMepax M 3ajadax: ydeOHOoe mocobwe: B 2 4. /
T.B. XKyxosckas, E.A. MonokanoBa, A.M. YpycoB; TamMO0OBCKMH TOCyAapCTBEHHBIN TEXHWYECKHH YHUBEPCHUTET. —
Tam6oB: TamOboBckuii TocynapcTBeHHbIH TexHuueckuii ynmsepcurer (TI'TY), 2017. — Y. 1. — 130 c.: wn
https://biblioclub.ru/index.php?page=book&id=498922

7.2. JIunieH3MOHHOE ¥ CBOOOAHO pacnpocTpaHseMoe NPOrpaMMHoe obecriedyeHue B TOM YK cIe
0Te4eCTBEHHOI'0 IPOM3BO/ICTBA

1. Microsoft Windows 10 Pro

2. Microsoft Office 2010
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https://znanium.com/catalog/product/1185673
https://znanium.com/catalog/product/1056564
https://znanium.com/catalog/product/1214510
https://znanium.com/catalog/product/1067788
https://e.lanbook.com/book/167180
https://e.lanbook.com/book/167178
https://e.lanbook.com/book/165826
https://e.lanbook.com/book/142327
https://znanium.com/catalog/product/1091871
https://znanium.com/catalog/product/1042456
https://znanium.com/catalog/product/1093244
https://biblioclub.ru/index.php?page=book&id=576572
https://biblioclub.ru/index.php?page=book&id=599191
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7.3. llepeuens npodeccCHOHAIBHBIX 023 JaHHBIX, HH(POPMALUOHHBIX CIPABOYHBIX CHCTEM U PecypcoB ceTH
HnTepuer

1. OnexkTpoHHO-O0nbIMoTEeuHas cucrema "Jlane". Pexxum nocryna: https://e.lanbook.com/

2. OeKkTpoHHO-OnbIMoTEeYHas cucteMa "YHHUBepcuTeTcKas Oubnnorexa onmaiiH". Pexum nocryma:
https://biblioclub.ru/

3. DnekTpoHHO-0MONMHoTeYHas cucteMa "Znanium.com". Pexxum goctyma: https:/znanium.com/

4. Harmmmonansusrit mudposoii pecype "PYKOHT". Pexxum nocryma: https://rucont.ru/

5. Hayunas snexrponnas 6ubnmmnoreka "eLIBRARY.RU". Pexxum mocryma: https://www.elibrary.ru/

6. [IJIATOOPMA  OHJIAMH-OBPASOBAHMSI LMS Moodle. Pexum  nocryma:  https://

https://do.mgutm.ru/
1. MATEPHUAJBHO-TEXHUYECKOE OBECITEUEHME JUCHUIIJINHBI (MOOY JIST)

VueGHas ayAUTOPHS TS TIPOBEICHHS 3aHATHI JEKIIMOHHOTO THTIA; 3aHATHI CEMHUHAPCKOTO THIIA; IS
KyPCOBOTO TIPOEKTUPOBAHHS (BBIIOIHEHHS KYPCOBBIX pabOT); U IPOBEACHHUS TPYIITIOBBIX W HHIMBUIY ATbHBIX
KOHCYIbTAIIMIT; AT TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHO# arTecTaimu. Paboune mecta obyuaroruxcs; Pabouee
MecTo npenoaasarensi; Hoyroyk; [Ipoektop, Dkpan; Knaccrast gocka, [I9BM ¢ moakimoueHneM K CETH HHTEPHET U
00eCIeYeHUEM JIOCTYTA B JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBaTebHy0 cpeny YHuBepcureta. Anpec: 453850,
Pecny6nuka bamkoproctan, r. Meneys, yin. CmoneHckas, 1. 34, ctp.1, ayn. 1-208

2. OPITAHU3ALIMA OBPA3OBATEJIBHOI'O TIPOHECCA JIsA JIMII C OI'PAHUYEHHBIMU
BO3MOXKHOCTSAMUAU

Opranuzanus 00pa3oBaTENbHOTO MpoLecca IS JIUL C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH OCYILECTBIIICTCS B
COOTBETCTBHH ¢ «MeTOINIECKNMH PEKOMEHJAINSIMH 110 OpPTaHW3aMK 00pa30BaTENILHOTO MpoLecca Ui HHBAIHIOB U
JMI{ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbsl B 00pa30BaTENbHBIX OPraHM3alMAX BBICIIEr0 0Opa3oBaHUS, B TOM
YHCIIe OCHAIICHHOCTH 00pa30oBaTeIHHOTO Tporecca»y MuHucTepcTBa oOpasoBanus u Hayku PO ot 08.04.2014r. Ne AK-
44/058H. B 00pa3zoBaTesIbHOM IIPOIECCE HCIIONB3YIOTCS COLMATbHO-aKTHBHBIE M PEe(ICKCHBHBIE METOIBI OOydeHHS,
TEXHOJIOTUH COLMOKYJBTYPHOH peadWINTaluu C LeJNbI0 OKa3aHWsl IOMOLIM B YCTAHOBJCHHUHM MOJHOLCHHBIX
MEKJIMYHOCTHBIX OTHOIICHWH C JAPYTMMH CTYACHTaMH, CO3JaHMH KOM(OPTHOTO ICHXOJIOTHYECKOTO KIMMaTa B
cTyaeHdeckoit rpymnmne. CTyAeHTHI ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI, B OTJIMYHE OT OCTAJIBHBIX CTYACHTOB,
UMEIOT CBOHM crielu(uuecKkre 0COOCHHOCTH BOCIPHATHSA, NepepaboTku Marepuana. [lonbop u pazpaboTka ydeOHBIX
MaTepuaoB MPOM3BOAATCS C YY€TOM MHIMBHAYaIbHBIX ocoOeHHOCTEH. [IpenycMoTpeHa BO3MOXKHOCTh OOyUeHHUs MO
MHJMBHIYalIbHOMY I'paduKy, MPH COCTaBICHUH KOTOPOI'O BO3MOXKHBI Pa3iIMYHbIe BAPHAHTHI IPOBEACHHS 3aHSATHH: B
aKa/IeMH9IECKOH IpyIie ¥ HHANBUIYaIbHO, HA JOMY C UCIIOIb30BAaHUEM JNCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTHH
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AKTyanm3anusi ¢ y4eTOM pa3BHTHS HAYKH, TeXHHKH, KyJbTYPbl, 3KOHOMHMKH, TeXHHMKH, TEXHOJOTHil H
COLMAIBLHOM c(ephl
PykoBogurens OITOII

®OUO, 10KHOCTh, yUeHas CTETIeHb, 3BaHNE Tloanuce

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 Tloamuce

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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