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1. HNEJHU U 3AJAYU OCBOEHU A JTUCIHUIIJIIMHBI (MOY JIsT)
1.1. eau:

1. TloaroroBka B 06acTi GyHIaMEHTATBHON MAaTEMATHKA

2. [puBUTHE HABBIKOB COBPEMEHHBIX BHIOB MATEMATHUECKOTO MBIIILICHHS

3. ®opMHUpOBaHUE MATEMATUIECKOM KYJIbTYpPhI CTY/ICHTOB

4. OBnajieHue COBPEMEHHBIM MaTEMAaTHYECKUM armapaToM sl JaJbHEHIIEro NCIONb30BaHUS B IPYIUX
00JIaCTAX 3HAHUS

1.2. 3agaum:

1. ®opmupoBaHHME TOTOBHOCTU HCIIONB30BaHHS MaTeMaTHYECKMX METONOB B  NPAKTHYECKOH U
npoeCcCHOHANBHOM JIeITebHOCTH

2. @opmupoBaHue yMeHUS pa3OUpaTbcsi B MPOQECCHOHAIBHBIX BOMpPOcaX, C(HOPMYIUPOBAaHHBIX Ha
MaTEMaTH4ECKOM SI3bIKE

3. IlpumeHeHune MaTeMaTWYeCKHX TOHATHUH TIPH ONKWCAHWM THIIOBHIX NPO(ECCHOHANBHBIX 3alad u
UCIIONIb30BaHUE MaTEMATHUECKUX METOJIOB TIPH UX PELICHUH

2. MECTO JUCHUILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI M
OBBEM C PACHHPEJAEJIEHUEM 110 CEMECTPAM

Huxn (pazmen) OIT: B1.0O

JucrumiuHa oTHOCHTCS K 00s13aTenbHoi yacTu OITOIT u o0s3aTenbHA TSI OCBOEHHS.

H3ydeHne qUCUUIUIMHBI Oa3UPYETCsl HA 3HAHUAX, TPUOOPETEHHBIX 00yYarOIUMHUCS MPH N3YYEHUH LHIKOJIBHOTO
Kypca MaTeMaTHKH.

CBsi3b ¢ MOCJTETYIOUIUMH TUCHUNIHHAMH (MOIYJISIMH), TPAKTHKAMU

Ne n/n HanmeHoBaHue Cewmectp HIudp koMneTeHIMH
1 dusnueckast ¥ KOJUIOUIHAS XUMHUS 5 OIIK-2
2 TTumesas xumus 6 OIIK-2
3 buoxumus 5 OIIK-2

Pacrlpene.ﬂelme YacoB JTUCHUIIJIUHBI

Cemec
Kype. CeMeCTpTIg cypce) 1(1.1) 2(1.2) 3(2.1) 4(2.2) Hroro
Henens
Bun 3assTuit VYII PI1 YII PI1 VYII PIT YII PII VII PII
Jlexunu 2 2 2 2 2 2 2 2 8 8
[TpakTuueckue 6 6 6 6 6 6 6 6 24 24
WToro ayaMTOpHBIX 4acoB 8 8 8 8 8 8 8 8 32 32
KonrakrtHast pabora 8 8 8 8 8 8 8 8 32 32
CamocrosrenbHas padora 127 127 127 127 127 127 127 127 508 508
Yacel Ha KOHTPOJIb 9 9 9 9 9 9 9 9 36 36
HUroro 144 144 144 144 144 144 144 144 576 | 576
Bun npoMexxyTouHOM aTTecTalyu:
Oxzamen 1 ceMecTp
Okzamen 2 ceMecTp
Oxzamen 3 ceMecTp
Ox3amen 4 ceMecTp
3. IVIAHUPYEMBIE  PE3VJIbTATBI OBYYEHHUSI 1O JUCHUIIJIMHE (MOAYJIIO),

COOTHECEHHBIE C PE3YJIbTATAMM OCBOEHUSI OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbraTe ocBOCHUS ANCIMIUINHBI (MOAYIs) «BpIcias MaTemMaTiKka 00yJarOlIMHCs JOIKEH:

3HaTh: OCHOBBHI BBICIICI MaTEMaTHKN HEOOXOANMBIE JUIS PEIIeHHs TPO(ECCHOHABHBIX 33/1a4.

YMeTb: NMPUMEHATh TEOPETHUECKUE MOJAENU AJISI OMHMCAHUS MPEeTaraeMblX 3aaHii W TONyIEeHHUsI Pe3ylIbTaToB;
pa3bupatbcs B TPOGECCHOHATBHBIX BOMPOCAaX, C(HOPMYIMPOBAHHBIX HA MAaTEeMaTHYECKOM S3bIKE; HPUMEHSTH
MaTeMaTH4ecKue MOHATHUS IIPU ONHWCAaHWU TNPHUKIAJHBIX 3a/1ad M HCIIOJIb30BaTh MAaTEMaTHYECKHe METOABI MPH HX
PELIeHNH; PenIaTh TUIIOBbIE 33a4H; IPOBOANTH aHAIIN3 PEIICHNUS U IEJIaTh BEIBOJIBL.

Buanerb: HaBBIKAMH TNPUMEHEHHS COBPEMEHHOI'O MAaTEMaTH4eCKOro HWHCTPYMEHTapusl Ul  pelIeHHUs
po(h)eCCHOHANBHBIX 3a/1ad, METOAMKONW TOCTPOSHMS, aHAJIN3a W NMPHUMEHEHHS MaTeMaTH4YeCKHX MOJENEH Ul OLEeHKH
COCTOSIHMSI, ¥ IPOTHO3a PA3BHUTHSA SIBICHHUH M IPOLIECCOB B POGECCHOHATLHON AEATETbHOCTH.




[Mpouecc w3ydeHWs] MUCHMIUIMHBI (MOAYJS) HampaBieH Ha (OPMHUPOBAHHE CIEAYIOIUIMX KOMIETSHIMH W
HMH/IUKAaTOPOB UX JTOCTHKEHHUS:
OIIK-2: Crioco6eH NpUMEHSITh OCHOBHBIC 3AKOHBI M METO/bI MCCJIEI0BAHMI eCTeCTBEHHBIX HAYK /UISl PelleHUs
3a71a4 npogecCHOHAIBHOM 1eATeJIbHOCTH

OIIK-2.1 3Haer (hyHIaMEHTAIbHBIC 3aKOHBI (YU3WKH, OMOXVMHH, OPTaHHUECKOW, HEOPTaHMYSCKOW, aHAIUTHYCCKOMH,
(U3MYECKON M KOJUTOMIHON XMMUH, TIUIIIEBOH XUMHHU U COBPEMEHHbIE (PU3UKO-XUMHYECKNE METO/IBI aHAJIH3a

OIIK-2.2 ymeer ucnonb30BaTh 0a3oBble 3HAHMS B OOJNAaCTH €CTECTBEHHOHAYYHBIX IHMCIMIUIMH JUIS yHpaBIICHUS
TMIPOLIECCOM TIPOHM3BOJICTBA IIPOAYKTOB IMUTAHUSI HA OCHOBE IPOTHO3MPOBAHMUS MPEBPAILCHU OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

OIIK-2.3 BazeeT METOJaMH1 UCCIIEI0BAaHNH €CTECTBEHHBIX HAYK JUTS PEIICHUs 33/1a4 TPOoQeccCHOHABHOM TesITeNbHOCTH;
HaBBIKAMH UCIIONB30BAHUS B TIPAKTUYECKOH JEATEIHbHOCTH CIEIMAIM3UPOBAHHbBIX 3HAHUN JUI OCBOCHHUS (PU3NYECKHX,
XMUMHUYECKUX, OHWOXMMHUYECKHX, OHMOTEXHOJOTUUECKHX, MHUKPOOHOIOIMYECKUX, TEIUIOPU3NUECKUX MPOIIECCOB,
TIPOUCXOISIIUX TIPH MPOU3BOJICTBE MPOAYKTOB IMUTAHUS



4.

CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAY JISA)

Kon HanmeHoBaHue pa3/ienoB, TeM, X KPaTKOe COACPKAHHE U PE3YIbTaThl OCBOCHUS /B 3aHSITHS/ Cemectp | YacoB | Untepakr. | IIpak. | MHaukaTops! O1ieHOYHBIE
3aHSTHUS MOAT. | JOCTHXKEHHS cpencrea
KOMIICTECHIIUH
Pazpneu 1.
JluHeiiHag aaredpa. AHATUTHYECKAs reoMeTpHs. DJIeMeHThl BEeKTOPHOI aJiredpsbl
11 Temal.l. Matpuusl u onpenenutenu. [lonatue maTpuipl, cBoiictBa. Omepanuu Haj MaTpULAMHU. 1 0,5 0,5 0 OIlK-2.1, Koncnekr
Onpenenureny. OIlK-2.2,
Kpatkoe comepkaHue: onpeelieHHe MaTpull, BUJbI MAaTpPHII, ONEPaliy Hajl MAaTpUIaMH, CBOHWCTBA OIIK-2.3
orepanuii HajJ MaTpPUI[AMH, ONpPEACICHHE TMOHITHS MHHOD W anrebpandeckoe JOMOJTHEHHE,
BBIUHCIIEHHE OTIpeIeNIuTeNel, CBOMCTBA ONpeaeaUTeNeH.
3HaTh: OCHOBHBIC MOHATHS U METOIbI JINHEHHOMN areOphl, HCMONb30BaTh METO/IBI IMHEHHOM aareOphl
B MPaKTUYECKOW U MPO(ECCHOHANBHOU NEATENbHOCTH, ANTOPUTMBI PEIICHHUs CTAHAAPTHBIX 3ajad,
METO/Ibl MaTeMaTHYeCKOW 00pabOTKHU TAHHBIX
YMeTh: CBOOOIHO pemiaTh, 00001IaTh, aHATU3UPOBATh 3a7a4yll JHHEHHON aareOphl, MCIONb30BaTh
METO/Ibl JINHEHHOW anreOphl B MPAKTUYECKOH M NPO(eCcCHOHANBHOM NesTeNbHOCTH; pa3oupaThcs B
npo¢eCCHOHANTBHBIX BOMPOCax, ChOPMYIMPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOHUTH JIOTHYECKH
00OCHOBaHHBIE PACCYXKICHUS
Brnagers: HaBBIKAMH COBPEMEHHBIX BHJOB MAaTEMAaTHYECKOTO MBIIUICHUS, pa30UpaThcs B
NpoeCCHOHANIBHBIX  BONPOCaX, CHOPMYIMPOBAHHBIX HAa MATEMAaTHYECKOM S3BIKE IPUMEHSATbH
MaTeMaTH4ECKUe MOHATHS JIMHEHHOHN anreOphl IPH ONMCAHWH THIIOBBIX MPO(eCcCHOHAIbHBIX 3aa4 U
HCIIONB30BaHUE MaTEMAaTHYECKUX METOIOB IIPH UX PELICHNH, IMETh HaBBIKH IIOCTPOCHUS JIOTHYECKH
000CHOBaHHBIX paccyxeHuil. /Jlex/
1.2 Temal.l. Matpuusl u onpenenurend. [lonsitue MaTpuibl, cBoiicTBa. Onepanuy HajJ MaTpULAMH. 1 2 0 0 OIIK-2.1, YcrHblit orpoc
Omnpenenureny. OIIK-2.2,
YMers: cBOOOAHO pemiath, 0000IIaTh, aHATM3UPOBATH 3allaull JIMHEWHOW aireOphl, MCIOIb30BaTh OIIK-2.3
METO/Ibl JINHEWHO# anreOpbl B MPAKTHYECKOW M MPOPECCHOHAIBHON NEsTENbHOCTH; pa30HpaThCs B
npo¢ecCHOHANBHBIX BOIIPOcax, CHOPMYITUPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOUTH JIOTHYECKH
obocHoBaHHbIe paccyxeHus. /TIp/
1.3 Temal.l. Matpuusl u onpenenurend. [loHsiTue MaTpuiibl, cBoiicTBa. Ornepanuy HajJ MaTpPULAMU. 1 30 0 0 OIIK-2.1, YcrHblit ompoc
Omnpenenureny. OIIK-2.2,
M3yunts TeEopeTHUECKHH MaTepual HAa OCHOBE JIEKIMM U PEKOMEHAYEMOM JIUTEPATyphl; OIIK-2.3
MOATOTOBUTCS K NMPAKTHYECKUM 3aHATHSAM; YCTHOMY OINPOCY IO BOIPOCAM JUIsS CaMOIIOATOTOBKH,
pernrennto 3amad. /Cp/
1.4 Tema 1.2 MccnenoBanue cucTembl JHHEWHbIX ypaBHeHuit. Merton T'aycca. ®@opmyner Kpamepa. 1 0,5 0,5 0 OIlK-2.1, Koncnekr
Matpuuneiii  Mero. PemieHwe cucTeM JIMHEHHBIX OJHOPONHBIX ypaBHeHme. OOmee u OIIK-2.2,
(hyHIaMEHTaIBbHOE pelIeHHE. OIIK-2.3

KpaTtkoe comepkaHme: oIpenereHHe W BHUI CHCTEM JHHEHHBIX alreOpanvdecKuX YpaBHEHHUH,
WCCIIEJOBAHNE CUCTEM JIMHEHHBIX anreOpandeckuX ypaBHEHHH Ha COBMECTHOCTD U OMpPEeNIEHHOCTb,




METOJIBl pEIIeHUs] CHCTeM JIMHEHHBIX ainreOpanveckux YpaBHEHHH; pElIeHHe CHUCTEM JIMHEHHBIX
OJHOPOIHBIX ypaBHEHWH; aJTOPUTM HaXOXKAEHHs 00IIero u (yHIaMEHTAJIbHOIO PEHICHUH CHCTEM
JIMHENHBIX YPaBHEHUI.

3HaTh: OCHOBHBIC TOHSTHSI M METOJBI PEUICHHsI CUCTEM JIMHEHHBIX anreOpanvecKux ypaBHEHWH,
HaBBIKM COBPEMEHHBIX BHJOB MaTE€MaTHYECKOTO MBIIUICHUS, HWCIIONb30BaHHE MaTeMaTHYeCKHX
METOJIOB B IIPAKTUYECKOH M MPOpEeCCHOHATIBHON NEeSTENbHOCTH, aJlTOPUTMBI PEIICHHsT CTAHAaPTHBIX
3a]1a4, METO/Ibl MaTeMaTHYEeCKONH 00pabOTKH JaHHBIX

VYMers: cBOOOIHO pemarh, 0000maTh, aHAIM3UPOBATh 3a/adll JIMHEHHOM anreOphl, MCIOIb30BaTh
MaTeMaTH4ecKHe METOIbl B IPAKTHYECKOW U MpPO(EeCCHOHANBHOHN JAesATENbHOCTH; pa3oupaThcs B
npoeCCHOHANBHBIX BOMPOCax, CHOPMYIHMPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOHUTH JIOTHYECKH
000CHOBaHHBIE PacCyICHUS

Brianers: HaBbIKAMHM COBPEMEHHBIX BHJOB MaTeMaTHUECKOrO MBIIUICHHS, pa3OupaTbcsi B
npoeCCHOHANBHBIX BONpOCaX, CHOPMYIMPOBAHHBIX HAa MaTeMaTHYeCKOM S3bIKE MPUMEHSThH
MaTeMaTH4eCKHe TOHATHS JIMHEHHON anreOphl pY ONMMCAaHUU TUIIOBBIX MPO()ECCHOHABHBIX 33134 U
WCIIOIb30BaHHE MATEMATHYECKUX METOJIOB TIPH UX PEIICHUH, IMETh HABBIKU TIOCTPOCHHS JIOTHIECKU
000CHOBaHHBIX paccyxjeHuil. /Jlex/

1.5 Tema 1.2 HccrnenoBanue cucTeMbl JHHEHHBIX ypaBHeHMHA. Merton I'aycca. @opmynsr Kpamepa. 2 0 OIlK-2.1, Y cTHBIH orpoc
Marpuunblii  Meron. PemieHwe cucTeM JMHEHHBIX  OJHOPOAHBIX —ypaBHeHue. OOmee wu OIIK-2.2,
(G yHIaMEHTaIbLHOE PEIICHHE. OI1IK-2.3
YMeTh: CBOOOIHO pelaTh, 0000MIaTh, aHATU3UPOBATh 3aaydl JHHEHHON aareOphl, MCIONb30BaTh
MaTeMaTH4YeCKUe METOIbl B MPAKTUYECKOW M NPOQECCHOHATIBHOM NeATeIbHOCTH; pa3dupaThCcs B
npodecCHOHANBHBIX BOIIPOcax, CHOPMYITMPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOUTD JIOTHYECKH
obocHoBaHHbIe paccyxenus/[p/
1.6 Tema 1.2 MccnenoBanue cucreMbl JUHEHWHBIX ypaBHeHuil. Meton I'aycca. ®@opmynsr Kpamepa. 30 0 OIlK-2.1, YcrHblit orpoc
Martpuusblii  Meron. Pennenue cucteM JIMHEHHBIX ONHOPOJHBIX ypaBHeHue. OOmee u OIIK-2.2,
(byHIaMeHTaIbHOE PElICHHUE. OIIK-2.3
W3yuutrs TeopeTHUECKHH MaTepual HAa OCHOBE JIEKIMM U PEKOMEHAYEMOH JMUTEpaTyphl;
MOATOTOBUTCS K NMPAKTHYESCKUM 3aHATHSAM; YCTHOMY OHPOCY IO BOIIPOCAaM ISl CaMOIOATOTOBKH,
pernrennto 3ana4 /Cp/
1.7 Tema 1.3 Bekropsl. Jluneiinsie oneparmu Han BekTopaMu. CKalsipHOE, BEKTOPHOE M CMEMIaHHOE 0,5 0,5 OIlK-2.1, Koncmekt
MPOU3BEICHHS BEKTOPOB, CBOMCTBA M MPUIOKEHUS. JINHEIHO 3aBUCUMBIEC U HE3aBHCHMBIE BEKTOPBI. OIIK-2.2,
basuc Ha II0CKOCTH | B IpocTpaHCTBe. PasnokeHne BekTopa 1o 6asucy. OIIK-2.3

Kpatkoe comepkaHue: OIpEAEIEHHE W IOHSATHE BEKTOpA, JIMHEWHBIE ONEpaliH HaJ BEKTOPAMHU,
KOJUIMHEAPHOCTh U KOMIIIAHAPHOCTh BEKTOPOB, IOHATHE CKAJSIPHOTO IIPOU3BEICHNS M €TO CBOWCTBA,
TIOHSTHE BEKTOPHOTO MPOM3BEACHUSI M €T0 CBOWCTBA, MOHSITHS CMEUIAHHOTO IPOM3BEACHHA U €TI0
CBOICTBa, MPUMEHEHUE BEKTOPOB; OIPENECIEHHUS M CBOMCTBA JMHEWHON 3aBUCHUMOCTH W JIMHEHHOMN
HE3aBHCHUMOCTH BEKTOPOB; OIpE/IE/ICHNE MOHATHA 0a3nca, pa3ioKeHHEe BEKTOpa 10 0a3ucy, MOHATHE
KOOpPJIMHAT BEKTOPOB, PA3JI0KEHHE BEKTOPA 110 KOOPANHATAM BEKTOPOB 0a3nca, MOHATHE BEKTOPHOTO
MIPOCTPAHCTBA.

3HaTh: OCHOBHbBIE IOHATHSA M METOABl BEKTOPHOW anreOphl, HABBIKM COBPEMEHHBIX BHJIOB
MaTEMaTHYECKOr0 MBIIUICHHS, MCIOJIB30BAHNE MAaTEeMaTHYECKHX METOJOB BEKTOPHOH anreOpsl B




MIPAaKTHYECKOH W TIPOQECCHOHATBHON JESTENbHOCTH, AJTOPUTMBI PEIICHHS CTaHJapTHBIX 3a7ad,
METOJIbl MaTeMaTHIECKOH 00pabOTKN TaHHBIX

YMers: cBOOOAHO pemats, 00001IaTh, aHAIM3UPOBATH 3aadll BEKTOPHOI anreOpbl, HCIOIb30BaTh
MaTeMaTH4eCKHe METO/ bl BEKTOPHON aireOphl B MPaKTHUECKON U MPO()eCCHOHAIBEHOM AESTEIHHOCTH;
pa3bupathcs B NMPOPECCHOHATBHBIX BONPOCaX, CHOPMYIMPOBAHHBIX Ha MAaTEMaTHYECKOM SI3BIKE,
CTPOUTD JIOTHYECKH 00OCHOBAHHBIE PACCyKICHUS

Brraners: HaBbIKaMu JUIs pEIICHNUS 3a]1a4 B CBOEH MPEAMETHON 00JIaCTH, HABBIKK COBPEMEHHBIX BUJIOB
MaTEMaTU4ECKOro MBIIUICHNUS, pa30UpaThest B TPOpeCCHOHATIBHBIX BOIPOCaX, CPOPMYIIUPOBAHHBIX
Ha MaTEMaTH4eCKOM SI3bIKE NPUMEHITh MaTeMaTHYeCKWe NOHSTHS BEKTOPHOW anreOpsl IpHu
OITMCAHUH THITOBBIX NPO(ECCHOHANBHBIX 331a4 U MCIOJIb30BaHUE MaTEMaTHYECKIX METOIOB TPH HX
pelIeHNH, UMETh HaBBIKU MTOCTPOEHHUS! JIOTHYECKH 000CHOBAaHHBIX paccyxieHui. /JIex/

1.8 Tema 1.3 Bekropsl. JIluneiinsle onepaiuu HaJ BekTopaMu. CkalsipHOE, BEKTOPHOE M CMEIIaHHOE 1 0 OIlK-2.1, VYcTHBIH ompoc
MIPOU3BEACHHS BEKTOPOB, CBOICTBA M NPHIOKEHHs. JINHEHHO 3aBUCHMbIE 1 HE3aBUCUMBIE BEKTOPEI. OIIK-2.2,
Bazuc Ha I0CKOCTH U B IpOocTpaHCTBe. Pa3noxeHue BekTopa Mo 0as3ucy. OIIK-2.3
VYMeTb: cBOOOAHO pemats, 0000ImaTh, aHAIM3UPOBATh 3aJa4l BEKTOPHOMN anreOpsl, UCIOIb30BATh
MaTeMaTHYeCKUEe METO/Ibl BEKTOPHOM areOphl B MPAKTHYECKON U PO ECCHOHATIBHOM NESITeNbHOCTH;
pa3dupathcs B NMPOPECCHOHATBHBIX BONPOCAX, CHOPMYIMPOBAHHBIX HA MATEMaTHYECKOM SI3BIKE,
CTPOUTBD JIOTHUECKH 000CHOBaHHbIe paccyxaenus. /T1p/

1.9 Tema 1.3 Bekropsl. Jluneiinsle onepaimu HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE M CMEIIaHHOE 32 0 OIlK-2.1, Y cTHBIH orpoc
NPOU3BE/ICHHs] BEKTOPOB, CBOMCTBA U NMpHJIOKeHNUs. JINHEIHO 3aBUCUMbIE U HE3aBHCUMBIE BEKTOPBI. OIIK-2.2,
ba3uc Ha mockocTH U B IPOCTpaHCTBE. Pa3noxeHue BekTopa 1o 6asucy. OI1K-2.3
N3yuuts TeEOpeTHUYECKHH MaTepual HAa OCHOBE JIEKIMM U PEKOMEHIYEMOH JIMTEPaTyphl;
MOATOTOBUTCS K MPAKTHUECKUM 3aHITHUSIM; YCTHOMY OIIPOCY IO BOIIPOCaM JUIs CaMOIOAIOTOBKH,
pernrennto 3ana4 /Cp/

1.10 Tema 1.4 Ananurnueckas reomeTpus. IIpsimas Ha rutockocTH U B mpocTpancTse. Ilnockocts. Kpussie 0,5 0,5 OIlK-2.1, Komncrmexr,
BTOpOro nopsaka. IloBepxHocTH BTOPOro nopsiaxa. OIlK-2.2, TECTUPOBaHUE
Kpatkoe coneprkanue: onpeeneHue 1 BUIbl pa3InuHbIX YpaBHEHHUH NPSIMOM Ha IIIOCKOCTH, YCIOBUS OIIK-2.3

MapaJIeIbHOCTH U IEPHEHAUKYISIPHOCTU MPAMBIX, YIOJI MEXIy MNpPSMBIMH; BBIBOJ YpaBHEHWMH
OKPY>KHOCTH, JJUIUIICA, THIIePOOIIBI ¥ TapaboIIbl; INIOCKOCT, 001IIee ypaBHEHHE INIOCKOCTH, B3aUMHOE
pacHonoXeHue IOCKOCTEeH, Yol MeX Y IUIOCKOCTSAMH, PACcCTOSHUE OT TOYKHU JI0 INIOCKOCTH; olIee
U KaHOHMYECKOE YPaBHEHHE IPSIMOM B MPOCTPAHCTBE, Yroll MEXIy IpPSAMBIMH B IIPOCTPAHCTBE,
B3aMMHOE PACIOJIOKEHUE NPSIMOA M IUIOCKOCTH; HCCIEIOBAHHME IOBEPXHOCTEH BTOPOrO MOpSAKA
METOJIOM NapajuICIbHbIX CEYEHUH, KAHOHMUECKUM BUJI ypPaBHEHHI MOBEPXHOCTEW BTOPOTO MOPSIAKA.
3HaTh: OCHOBHBIE IOHATHS M METOIbl AHAJIUTHUYECKON Ie€OMETPHH, HAaBBIKM COBPEMEHHBIX BHJIOB
MaTEMaTU4eCKOr0 MBIIIICHUS, HCIOIb30BAHINE MATEMAaTHYECKUX METOMOB  AHAJIUTUYECKOMH
TEOMETPUM B TIPAKTUYECKOH U MNPO(ECCHOHAIBHON AEATEIBHOCTH, AaJITOPUTMBI PELICHHS
CTaHAAPTHBIX 33724, METOIbI MATEMaTHIECKOH 00pPaOOTKH JaHHBIX

YMeTb: cBOOOMHO pemaTh, 0000IIaTh, AHATU3UPOBATH 33/IaYd AHAIUTHYECKOW TCOMETPHH,
WCTIONI30BAaTh MAaTEMAaTHYECKHE METOAbl AaHANNTHIECKOW TEOMETpHHM B MPAKTHYECKOH |
MpoeCCHOHANBHON  JEATENbHOCTH;  pa3OMpaThcsi B MPOPECCHOHANBHBIX  BOMNPOCAX,
c(hOpMyIMPOBAHHBIX HA MATEMATHIECKOM SI3BIKE, CTPOUTD JIOTHYECKH 00OCHOBAHHBIC PACCYKICHHUS




Birraners: HaBbIKaMu JUIS pEIICHNS 3a/1a4 B CBOEH MIPEAMETHON 00JIaCTH, HABBIKK COBPEMEHHBIX BH/IOB
MaTEMaTU4eCKOro MBIIUICHHUS, Pa3OMpaThCcs B MPOeCCHOHAIBHBIX BOIPOCaX, CPOPMYITUPOBAHHBIX
HA MAaTeMaTHYECKOM SI3bIKE MPUMEHITh MAaTEMAaTUUECKHE MMOHATUS aHAIUTHYECKON T€OMETpUU IpU
OITMCAHUH THITOBBIX MPO(ECCHOHANBHBIX 33124 U MCIIOIIb30BaHNE MaTEMAaTHIECKIX METOOB IIPU UX
pelIeHNH, UMETh HaBBIKU ITOCTPOSHHS JIOTHYECKH 000CHOBAaHHBIX paccyxieHui. /JIex/

1.11 Tema 1.4 Ananutndeckas reometpus. [Ipsmast Ha IIockocTy U B ipocTpaHcTBe. [Inockocts. Kpusele 1 OIlK-2.1, Konrtponbnas
BTOpOro nopsaka. [ToBepxHOCTH BTOPOro MopsiKa. OIIK-2.2, pabora
YMeTh: CBOOONHO pemaTh, 0000INATh, AHATU3UPOBATH 3aJaYd AHAIUTHYCCKOW T'COMETPHH, OIIK-2.3
WCIIONIb30BAaTh MAaTEMaTHYECKHE METOAbl AaHAINTHYECKOW TEeOMETpHHM B MNPAKTHYECKOW U
MpopeCCUOHATBHON  JEATENbHOCTH;  pa3dupaThCss B NPOQeCCHOHATBHBIX BOMpoOcax,
c(OpMYIMPOBAaHHBIX HA MaTEMAaTHYECKOM SI3bIKE, CTPOUTD JIOTHYECKH 00OCHOBAHHBIE PACCYKICHUS
/Mp/
1.12 Tema 1.4 Ananutudeckas reometpus. [Ipsimast Ha tockocTy U B ipocTpaHcTBe. [Inockocts. Kpuseie 35 OIlK-2.1, VYcTHBIH ompoc
BTOpOro nopsiaka. [IoBepXHOCTH BTOPOro MOpsiIKa. OIIK-2.2,
W3yunts TeopeTMueckuii Marepuall Ha OCHOBE JIEKIMH M PEKOMEHIyeMOW JIMTepaTyphbl; OIIK-2.3
IIOATOTOBUTCA K IMNPAKTHYCCKHUM 3aHATUAM; YCTHOMY OIIPOCY IIO BOIIpOCaM Jisd CaMOIIOAI'OTOBKH,
pemennto 3aaay /CP/
1.13 [ToaroroBka u npoBeeHKE dK3aMeHa /Jk3amen/ 9 OIIK-2.1, [MpoBeneHue
OIIK-2.2, JK3aMeHa
OIlK-2.3
Paznes 2 MaTtemaTH4yecKuii aHAIN3
21 Tema 2.1 ®dynkuum u npepensl. OmnpeneneHus u cBoWicTBa (GyHKuuH. OnpeaeneHus Mpezaesa 1 OIlK-2.1, Koncnekr
nocnenoBarenbHocTH. Onpenenenus: npenena Gynkuuu. CpoiictBa mpezesoB. [lepBeiii 1 BTOPOIt OIIK-2.2,
3amevaTesbHble IIpeensl. HempepblBHOCTL QyHKIHN. OIIK-2.3

Kpatkoe cozxepkanue: onpeneneHue (yHKUHMH, CBOMCTBA (YHKLIMH, KiaccUpUKaims (QyHKIHIL;
ompesieNieHNe ITOHATHS MpeAeia YHCIOBOH ITOCIeI0BATENbHOCTH, CBOWCTBA; ONPEASICHUS TOHATH
npenena (YHKOUM, CBOMCTBA, OCHOBHBIE NPHEMBl BBIYHCICHHS NPENenoB, NEpBBI M BTOPOM
3aMevaTesbHbIe IIPEeNbl; OlpeaeTeHIe HeNMPepbIBHOCTH (yHKIMH, KiTacCU(pUKaIUsI TOUYEK pa3phiBa.
3HaTh: OCHOBHBIE MOHATHS M METOIbI BEIYHCICHUS IIPEAENIOB YHCIOBBIX IOCIEA0BATENBHOCTEH M
(GYHKIMHA, HCIIONBb30BaHME  METONOB  MAaTEMAaTHMYECKOrO  aHalIM3a B NPAKTHYECKOH W
NpoeCCHOHAIBHOW ~ JEATENbHOCTH, QJITOPUTMBI  pelIeHHs CTaHOApPTHBIX 3a/Jad, MeETOMIbI
MaTeMaTHIeCKOW 00pabOTKH JaHHBIX

VYMeTb: pelaTh mpeneibl YUCIOBHIX IIOCIENOBaTeNbHOCTEH W (YHKIMH, pemars, o06o0maTs,
aHAIM3UPOBATh 3aJaydl JUCLMIUIMHBI, HCIONB30BaTh METOJOB MaTEMaTHYECKOrO aHalu3a B
MPaKTHYECKOW U PO eCCHOHATILHON AESTENFHOCTH; pa30upaThesi B MPOpEeCCHOHATBHBIX BOIIPOCaX,
c(opMyITHPOBAHHBIX HA MATEMAaTHIECKOM SI3BIKE, CTPOUTH JIOTUYECKH 00OCHOBAHHBIE PACCYKICHUS
Biagets: HaBbIKaMHu JUIs pelIeHHs 3a1a4 B CBOSH IPEIMETHON 001aCTH, HABBIKM COBPEMEHHBIX BHIIOB
MaTEeMaTHYECKOr0 MBIIUICHHsI, pa30HpaThesi B MPO(ECCHOHANBHBIX BOIPOCAX, CHOPMYITUPOBaHHBIX
Ha MaTEeMaTHYECKOM SI3bIKE IPHUMEHATH METOABI MATEeMaTHIECKOTO aHAIM3a TIPH ONUCAHHHU THUITOBBIX
npo(eCCHOHANIBHBIX 3a/1ad M HCIIONIb30BaHHE MAaTeMAaTHYECKUX METOIOB IPH HMX PEIICHHUH, UMETh
HABBIKH [TOCTPOCHUS JIOTHIECKH 000CHOBAHHBIX pacCcykaeHui. /JIex/




2.2

Tema 2.1 ®yakumu u npenensl. OnpeneneHus W cBoiicTBa ¢GyHKIuu. OmnpenelieHUs mpeaena
nociieoBarensHocT. Omnpenenenust npenena Gyakunu. CpoiictBa mpenesnoB. [lepBeiii 1 BTOPOi
3aMeuaTenbHble peaensl. HerpepbBHOCTD (hyHKIINH.

3HaTh: OCHOBHBIE MOHATHSA U METOABI BBIYMCIECHUS IPENEIOB YHCIOBBIX MOCIEN0BAaTEIbHOCTEN U
(yHKIMH, WCHONB30BAaHME  METOOB  MAaTeMaTHYECKOro  aHajiu3a B  IIPAaKTUYECKOH W
Npo(eCCHOHANBHON  JIEATEIbHOCTH, aJITOPUTMBl  pEIIeHUs CTAaHAApTHBIX 3agad, METOMBI
MaTeMaTnieckoil 00padoTku maHHbIX. /TIp/

OIlK-2.1,
OIlK-2.2,
OIIK-2.3

VYcTHBIH ompoc

2.3

Tema 2.1 ®yakumu u npenensl. OnpeneneHuss W cBoiicTBa ¢GyHKIuu. OmnpenelieHUs mpezaena
mocienoBarenbHocT. Omnpenenenust npenena (yaknuu. CpoiictBa mpenenos. [lepBbiid U BTOpO
3aMedvaTeNbHbIe Tipeebl. HenpepblBHOCT (YHKITHH.

M3yunth TeopeTHuecKud Marepual Ha OCHOBE JIEKIIMM U PEKOMEHJyeMOW JHUTepaTyphl;
MOJITOTOBUTCSI K MPAKTUYECKUM 3aHITHAM; YCTHOMY ONPOCY IO BOIMPOCaM JUIsl CaMOMOATOTOBKH,
pemenuto 3aaa4 /Cp/

42

OIlK-2.1,
OIIK-2.2,
OIlK-2.3

VYcTHBIH ompoc

2.4

Tema 2.2 TIpousBoaHas u ee npumenenue. [IpaBuna auddepenimpoanus. Tadbmuma NpoU3BOJHEIX.
[MponsBomHas ¢yHKIMM 3a7aHHOM napamerpudeckuil. [IponsBoaHas QyHKIMM 3aJaHHOM HESBHO.
HccnenoBanue (QYHKIMM C TOMOIIBIO TNPOWU3BOMHON. DYHKIMS HECKOJBKUX HE3aBUCUMBIX
MIEPEMEHHBIX.

KpaTkoe comeprkaHue: ompeneieHnue MPOU3BOAHOM, NMpaBwia MU GEPESHINPOBAHKS, MPOH3BOIHAS
CIIOXKHOM, HESBHOHM, O0OpaTHOM, NapaMeTpuueckoil (GYHKIMH; NPUMEHEHHWE IPOM3BOIHOW IpH
BBIYHCIICHUN TIPEJETIOB (YHKIINI; HEOOXOMUMOE M [OCTATOYHBIC YCJIOBUS HAXOXKICHHS
MPOMEXYTKOB BO3PACTaHUS U YOBIBaHUS; TIOHATHE TOUKH KCTPEMyMa, HE00X0JUMOe U JOCTATOUHbIE
YCIIOBUSL CYIIECTBOBAHMS TOYEK OKCTPEMYMa; IIOHSATHE TOYKH Iepernda, HeobXxomumoe WU
JOCTaTOYHOE YCJIOBHE CYLIECTBOBAHHME TOYKH IHepernda, MpOMEKyTKH BBIIYKJIOCTH M BOTHYTOCTH;
HaXOXJICHHE acCUMITOT TpaduKkoB (YHKIMHA, cXeMa HCCIeNOoBaHUS (YHKIUH M IOCTPOCHHUS €e
rpaduka; ompeneleHHEe IPOU3BOAHON HECKONbKHX HE3aBHCHMBIX IEPEMEHHBIX, YaCTHbBIC
MPOU3BOAHBIE, SKCTPEMYM (QYHKIUH ABYX HE3aBUCHMBIX IIEPEMEHHBIX.

3HaTh: OCHOBHBIE MOHATHA IU((DEpeHINATBEHOIO HCYUCICHHS, IpPaBHIa, METOABI M CIIOCOOBI
pelieHus 3agad, NPUMEHEHHE MeTONOB AU((EpeHIIHAIFHOrO HMCYUCICHHS B INPAaKTHYECKOH H
NpoeCCHOHAIBHOW ~ JEATENbHOCTH, QJTOPUTMBI  pElIeHHs CTaHAApTHHIX  3alJad, METOHBI
MaTeMaTU4ecKoil 00pabOTKH JaHHBIX

YMerh: cBOOOIHO pemiath, 0000MaTh, aHAIM3UPOBATh 3a7aun TU(QepeHInaNTbHOr0 UCYUCITCHUS,
HCTIONB30BaTh METONB!I AN((EPEHIINATBHOIO HCUUCIECHNUS B MPAKTHIECKOW M MpodeccHOoHaTbHOM
NeSTeIbHOCTH; pa3dupatbcsi B NPOPECCHOHANBHBIX  BOMPOCAaX, COOPMYITHUPOBAHHBIX Ha
MaTEMaTHYECKOM SI3BIKE, CTPOUTH JIOTHIECKH OOOCHOBAHHBIE PAcCyKICHUS

Braners: HaBelKamMu A pemieHus 3amad  IudQepeHnnanbHOro HMCYHCIEHHs, pa3oupaTtbes B
npo¢ecCHOHANIBHBIX BOIPOCaX, ChOPMYIHUPOBAHHBIX HA MATEMATHYECKOM SI3BIKE TIPHMEHSTh METOIBI
I GepeHINaIbHOr0 HWCUYHCICHUS. IPU  ONWCAaHWW THUIIOBHIX MPO(ECCHOHANBHBIX 3alad |
HCTIONIb30BAHNE MATEMATHYECKNX METOJIOB TIPH MX PEIICHNH, NMETh HAaBBIKU TIOCTPOCHHS JIOTHYECKH
000CHOBAHHBIX paccyxeHui. /JIex/

0,5

0,5

OIlK-2.1,
OIlK-2.2,
OIlK-2.3

Koncmexr

2.5

Tema 2.2 TIpousBonHas u ee npumeHerne. [Ipasuna nuddepentmpoBanns. Tabnuia mpoU3BOIHBIX.
[IpomsBomHast QyHKIMH 3amaHHON mapamerpudeckuil. [IponsBogHas (GYHKIWMU 3aTaHHONH HESBHO.

OIIK-2.1,
OIIK-2.2,

YcrHbli onpoc

10




UccnenoBanne ¢GyHKIMH C TOMOIIBIO NpOW3BONHOH. DyHKIMSA HECKONBKHX HE3aBUCHMBIX
TIepeMEeHHBIX.

YMers: cBOOOAHO pemarh, 0000maTh, aHAIN3UPOBATh 3a7a4l TUPQEepPEeHIHATEHOIO UCYUCIICHUS,
HCIIONIB30BaTh METOJBI AN PEPEHIIMATBHOIO HCUNCICHNS B MPAKTHYECKOH M TpodecCHOHATIHLHOM
JeATENILHOCTH; ~ pa3dupaThcsi B NMPOQECCHOHANBHBIX — BOMpOcaX, C(OpMYIMpOBaHHBIX Ha
MaTEMaTHYECKOM SI3BIKE, CTPOUTB JIOTHYECKH 000CHOBaHHbIe paccyxaenus /I1p/

OIIK-2.3

2.6

Tema 2.2 IIpousBoaHas u ee npumenenue. [IpaBuna nuddepenmpoBanus. Tadmumna Mpou3BOJHEIX.
[IponsBomHas ¢yHKIMM 3aaHHOM mapamerpudeckuid. [IpowsBogHas QyHKIMM 3alaHHOW HESBHO.
UccnenoBanne ¢GyHKIMH € TOMOIIBIO NPOW3BONHOH. DyHKIHMS HECKONBKAX HE3aBUCHMBIX
NIepPEMEHHBIX.

W3yunth TEOpeTHUECKH MaTepua’l Ha OCHOBE JIEKIUM M PpEeKOMEHIYyeMOHl JuTepaTypsl;
MOJATOTOBUTCS K NPAKTUUYECKUM 3aHATHAM; YCTHOMY ONpPOCY IO BOMpPOCaM JUIsl CaMOIOATOTOBKH,
pemenuto 3aaa4 /Cp/

42

OIlK-2.1,
OIIK-2.2,
OIlK-2.3

VYcTHBIH ompoc

2.7

Tema 2.3 Heonpenenennelif unTerpag. Meroasl HHTerpupoBaHus. OmNpenereHHbIH HHTETpall.
@®opmyna Hetorona-Jleiitonnna. IlpunoxkeHust omnpeneneHHoro wuHTerpana. HecoOcTBeHHBIE
uHTerpansl. KpaTHele HHTErpanisl.

KpaTkoe conep:kaHue: onpeeneHue HOHATHS IepBooOpa3Has, HeolpeeIeHHbI HHTerpal, CBOHCTBA
HEOIPEIeJICHHOr0 MHTErpalia; METO/l HEMOCPEACTBEHHOI0 MHTEIPHUPOBAHMS, METOJ TMOJICTAHOBKH,
METOJ] MHTETPUPOBAHMS MO YacCTsSM, MHTETPHPOBAHUS PAIMOHANBHBIX IpPOOEH, MHTErpHpOBaHHE
TPUTOHOMETPUYECKHX (YHKIUH, WHTErPUPOBAHUE WPPAIMOHAIBHBIX (YHKIMH; OMpeAeieHUue |
3aJjaya MPUBOMAMIAS K IOHATHIO ONPECICHHBIM MHTErpal, CBOHCTBAa ONPENeTIeHHOT0 MHTErpaa,
¢opmyna HeloToHa-JleliOHMIIa, OCHOBHBIE METOIB! BBIYHUCICHHUS OIPEIEICHHOIO HHTETpala,
NPUIOKEHUS ONPENISNICHHOT0 MHTErpana K pelieHusIM 3a1ad GU3UKU U TeOMETPHH; ONpeNeNIeHUs 1
IpaBWIa BBIYHMCICHUS HECOOCTBEHHBIX HMHTEIPAIOB IIEPBOIO M BTOPOrO POIa, MX HPHIOKECHUS;
olpeieNieHUs. KpaTHBIX MHTErPAjIoB, UX CBOICTBA, IPABHJIA BHIUYMCICHUS U IPUIIOKEHHUS.

3HaTh: OCHOBHBIC NOHATHS MHTETPAJILHOIO MCUMCIICHUS, MCIOJIb30BAaHHE METOLOB HMHTErPAJIbHOTO
HCUYHCIICHUSI B MPAaKTHYeCKOH M TNpodecCHOHANbHON OeATENbHOCTH, alIlOPHTMBI PEIEeHUS
CTAaHIAPTHBIX 3a/a4, METO/Ibl MATEMaTHYECKOH 00pabOTKH TaHHBIX

YMerh: cBOOOAHO pemiaTh, 0000IIaTh, AHATM3UPOBATh 3aJa4d HMHTETPAIBHOTO HCYHCICHHS
UCIIONB30BAaTh METOIbl HMHTErPajbHOrO HCYUCIEHWsS B NPAKTHYECKOH M TpodeccHoHanbHOM
JeATENIbHOCTH;  pa3dupaThcsi B MPOQECCHOHANBHBIX  BOMpPOCaX, C(OPMYIMPOBAHHBIX Ha
MaTEeMaTHYECKOM SI3BIKE, CTPOUTH JIOTHYECKH 00OCHOBAHHBIE PACCY)KICHHS

Biagers: HaBBIKAMU ISl PEILICHHS 3a]a4 MHTETPaJIbHOTO MCUHUCIICHUS B CBOSH MPeAMETHOH 001acTH,
HaBBIKAMH COBPEMEHHBIX BHOB MaTeMAaTHYECKOI'0 MBIILICHUS, pa30HpaThcs B MPodecCHOHATBHBIX
BOIpOCax, CHOPMYIUPOBAHHBIX Ha MAaTEeMAaTHYECKOM S3BIKE IPHMEHSITH METOIBbl MHTErPAbHOTO
HCYHCIICHUS IPH ONMCAaHUH TUIIOBBIX NPO(ECCHOHANBHBIX 3a4a4 U HCIIONb30BaHUE MAaTEMaTHIECKHX
METOOB IIPH UX PEIICHHH, UMETh HAaBBIKU IIOCTPOCHUS JIOTUYECKH OOOCHOBAHHBIX PACCY)KICHHH.
/Jlex/

0,5

0,5

OIlK-2.1,
OIlK-2.2,
OIlK-2.3

Komncrmexkr,
TECTUPOBAHHUE

2.8

Tema 2.3 Heompenenennsiii wHTerpan. Meromsl WHTErpupoBanus. OmNpenereHHBIH HHTETPAIL
®opmyna HeroTona-JleiiOnrma. IIpunokeHuss ompeneneHHoro uHTerpaia. HecoOcTBeHHBIE
uHTerpansl. KpaTtHsle nHTErpasbl.

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

KonTponbHas
pabora

11




YMeTb: CBOOOMHO pemiath, 0000maTh, aHATM3UPOBATH 3aa4d HHTCTPATBLHOTO HCUHCIICHUS
WCTIONB30BaTh METOABl HMHTETPABHOTO WCYHCICHUAS B TMPAKTHYECKOM W TMPOQheCCHOHATHHOMN
JESITEeTBHOCTH;  Pa3dupaTthcss B MPO(PECCHOHANBHBIX  BOMPOCAaX, CHOPMYITUPOBAHHBIX Ha
MAaTEeMaTHYECKOM SI3BIKE, CTPOHTH JIOTHYECKH 000CHOBaHHBIE paccyxaeHus /T1p/

2.9

Tema 2.3 Heonpenenennelif unTerpaig. Meronsl uHTerpupoBaHus. ONpenereHHbIH HHTETpall.
@®opmyna Hetorona-Jleiionnna. IlpunoxkeHust ompexaeneHHoro wuHTerpana. HecoOcTBeHHBIE
uHTerpaisl. KpatHble nHTErpasbl.

W3yunts TeopeTMuecKHii Marepuasl Ha OCHOBE JISKIMH M PEKOMEHIyeMOW JIUTepaTyphbl;
MIOATOTOBUTCS K MPAaKTHYECKUM 3aHATHSIM; YCTHOMY ONPOCY IO BOIPOCaM JUISi CaMOIOJIIOTOBKH,
pemenuto 3aaa4 /Cp/

43

OIlK-2.1,
OIIK-2.2,
OIIK-2.3

VYcTHBIH ompoc

2.10

IMoaroroBka M npoBeeHNe IK3aMeHa /DK3amMeH/

OIlK-2.1,
OIlK-2.2,
OIlK-2.3

IIpoBenenue
9K3aMeHa

Paznen 3. Psaapl. O0bikHOBeHHBIE () (pepeHIHATBHbIC YPABHEHHUS.

3.1

Tema 3.1 [uddepenumanphie ypaBHeHus. uddepeHnpanbable ypaBHEHUS MEPBOTO MOpPSIKa.
Juddepennmanbapie ypaBHEHUS BBICHIHX MTOPSIIKOB.

Kpatkoe conmepxanue: noHsTHe TudepeHIaaIbHOro YpaBHEHH MIEpBOro mopsijaka, 3agada Koy,
BUbl AU (depeHIINanbHbIX YPAaBHEHUH, pElIeHHE YPaBHEHHH C pa3lelsIONMMU TepeMEHHBIMHU,
CHOCOOBI pelleHHs] OIHOPOAHBIX AN (EepeHIINATbHBIX YPAaBHEHHH IEPBOrO TOPSJIKA, pelIeHHe
JMHEHHBIX YPaBHEHUH, ypaBHEHUH bepHysy, pemeHne ypaBHEHUH B OMHBIX AuddepeHranax.
3HaTh: OCHOBHBIE MOHATHSA, METOABI M NIPaBUJIa perieHus AudepeHnanbHbIX ypaBHEHHH IEpBOro
HOPS/IKa, UCIOIb30BaTh METOBI MAaTEMAaTHYECKOTO aHAJIN3a B MPAKTUYECKOH U MpodeccuoHanbHOi
JeATENbHOCTH, aJITOPUTMBI PEIICHUs CTaHAAPTHBIX 3alad, METOAbl MaTeMaTH4ecKod oO0paboTku
JAHHBIX

YMerb: cBOOOOHO pemath, 0000maTh, AaHAJIM3UPOBATH 3a7auyd, HCHOIb30BATH METOMbI
MaTEeMaTHYECKOr0 aHajiu3a B NPAKTHYECKOH M NMPO(QeCcCHOHATBHON AEATENbHOCTH; pa3OupaThes B
npo¢ecCHOHANBHBIX BOIIPOcax, CHOPMYIIUPOBAHHBIX HA MATEMAaTHYECKOM SI3BIKE, CTPOUTH JIOTHIECKH
000CHOBaHHbBIE PACCYXKICHUS

Bragers: HaBbIKaMHu [UIS peLIeHHs 3a1a4 B CBOEH IpeMETHOH 001aCTH, HABBIKM COBPEMEHHBIX BHIIOB
MaTEeMaTH4YeCKOTO MBILIUICHHs, pa30upaThes B MPO(ecCHOHANBHBIX BONPOCax, CHOPMYITHPOBAHHBIX
Ha MaTeMaTUIECKOM SI3bIKE MIPUMEHATh METO/IbI MaTEMaTHYECKOr0 aHaIN3a MPU OIMMCAHUH THUITOBBIX
npoeCCHOHANIBHBIX 3a/lad M HCIIONb30BaHHE MAaTEeMAaTHYECKUX METOIOB NPH HX PEIICHUH, UMETh
HABBIKH IIOCTPOSHISI JIOTHIECKH 000CHOBaHHBIX paccykaeHuit. /JIex/

OIlK-2.1,
OIlK-2.2,
OIlK-2.3

Koncmexr

3.2

Tema 3.1 [ubdepenumanphsie ypaBHeHus. uddepeHipanbibie ypaBHEHUS] MEPBOTO MOPSIKA.
Juddepenimanbabie ypaBHEHUS BBICIIUX MOPSIIKOB.

YMmerp: cBOOOOHO pemaTh, 0000mAaTh, aHATU3UPOBATh 3aJadd, MCIOIH30BATh  METOIBI
MaTEeMaTHYECKOr0 aHajh3a B MPAKTHYECKOH M MPO(PEeCCHOHAIBHON JeATEeNbHOCTH; Pa3OupaThes B
npo(heCcCHOHANTBHBIX BOIIPOcax, CHOPMYITUPOBAHHBIX HA MATEMATHYECKOM SI3BIKE, CTPOUTH JIOTHYECKH
obocHoBaHHbIe paccyxaenus /TIp/

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

VYerHbIl onpoc

3.3

Tema 3.1 Huddepenmmansusie ypaBHeHUs. nuddepeHnnansHple ypaBHEHHS MEPBOTO ITOPSIKA.
Jduddepennumanbapie ypaBHEHUS BBICIINX MTOPSIKOB.

63

OIIK-2.1,
OIIK-2.2,

YcrHbli onpoc
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W3yquTh TeopeTHYeCKHi Marepuaj] Ha OCHOBE JIEKIMA M DPEKOMEHIYEMOM JINTEepaTypHI;
MOATOTOBUTCS K TPAKTHYECKUM 3aHATHSAM; YCTHOMY OIMPOCY IO BOIPOCAM JUIST CAMOIOATOTOBKH,
pemenuto 3axa4 /Cp/

OIIK-2.3

3.4

Tema 3.2 Psaasl. HucnoBsie psiabl. Psbl ¢ MONOXKUTENbHBIMA YWIEHAMU. 3HAKOUEPEAYIOUTUECS PSJIBL.
OYHKITMOHAIEHBIC PSJIbI, CTENCHHBIC Psbl. [IpHONMKCHHBIC BBIYMCICHHS 3HAYCHHWHA (DYHKITUH C
ITOMOIIBIO0 CTETICHHBIX PSIOB. [IpHMEHEHHWE CTENEHHBIX PSIOB K BBIYHACICHUIO TPEACIOB U
onpeneNeHHbIX HHTerpanoB. Pag @ypee. KommnekcHsle uncna. Materpan ®ypse.

KpaTkoe comepkaHue: MOHATHE YUCIOBOTO psiga, HEOOXOIUMOE YCIOBHE CXOIMMOCTH YHCIIOBBIX
PAIOB, TOCTATOUHBIC MPU3HAKA CXOTUMOCTH UYHUCIOBBIX DPSIJIOB; IOHATHE 3HAKOYCPEIYIONMIETOCS U
3HAKOIEPEMEHHOTO psijia, Mpr3HaK JIeHOHMUIIa CXOAMMOCTH 3HAKOUEPETYFOLIHXCS PSIOB, a0CONMIOTHAS
U YCJIOBHAsI CXOJMMOCTDh 3HAKOIICPEMEHHBIX PAOB; onpeneicHre QyHKIMOHATLHOIO H CTEIICHHOTO
pAna, paauyc ¥ HHTEPBAJI CXOMUMOCTH CTCIICHHBIX PSJIOB, Pa3JIOKeHHUE (QYHKITUI B CTETICHHBIC PSIIBI,
MIPUMEHCHHE CTETICHHBIX PSIOB B MPUOIMKEHHOM BBIYUCICHHUH; TIOHITHE psiga Dypbe.

3HaTh: OCHOBHBIC IMOHSTHS TEMbI, HABBIKK COBPEMCHHBIX BHUJIOB MAaTEMAaTHYCCKOTO MBIILICHU,
WCTOJNB30BaHUE METOOB MAaTEMaTHYCCKOrO aHaju3a B MPAKTUYECKOH H TMpodh)eCCHOHATBLHON
JeATEIBHOCTH, AJTOPUTMBI PEIICHHUs CTAHTAPTHBIX 3aJad, METOIbl MATEMAaTHYCCKOW 00pabOTKH
JAHHBIX

YMeTh: CBOOOAHO pemiath, 0000mIaTh, AHATU3UPOBATH 3aJa4d TEMBI, HCIOJIb30BaTh METOMIBI
MaTEeMAaTHYECKOI'0 aHaJH3a B MPAKTUYECKOW U MPOGECCHOHAIBHON AEATSILHOCTH, pa30HpaThcs B
npo¢eCCHOHANTBHBIX BOMPOCax, ChOPMYIMPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOHUTH JIOTHYECKH
000CHOBaHHbBIE PACCYKICHUS

Birianers: HaBbIKaMu JUIs pEIICHUS 3a]1a4 B CBOEH MPEAMETHON 00JIACTH, HABBIKK COBPEMEHHBIX BUJIOB
MaTEeMaTH4eCKOro MBIIUICHHUS, Pa30upaThesi B IPOGECCHOHATIBHBIX BOMPOCaX, CHOPMYIUPOBAHHBIX
Ha MaTeMaTHYECKOM SI3bIKE IPUMEHATh METO/Il MAaTEMAaTUYECKOr0 aHAIN3a TIPH OMUCAHUH THUIIOBBIX
npoeCCHOHANBHBIX 33/1a4 U UCIOJIb30BAaHUE MATEMATHYECKHX METOJIOB IIPU UX PELICHUH, UMETh
HaBBIKU MMOCTPOSHHMSI JIOTHUECKH OOOCHOBAHHbBIX paccyxkaeHui. /Jlex/

OIlK-2.1,
OIIK-2.2,
OIIK-2.3

Koncrmexkr,
TECTUPOBAHHUE

3.5

Tema 3.2 Panapl. Yucnoble psaabl. PAas! ¢ MOMOXKUTENbHBIMY WIEHAMH. 3HAKOUEPEAYIOIIUECs PSIbL.
OyHKIMOHATIBHBIE PsZbI, CTENCHHbIE DPsbl. [IpHONVKEHHbIE BBIYMCICHHS 3HAYCHHH (DYHKIMHA C
NIOMOIIBIO CTEMEHHbIX psAfoB. IIpuMeHEHHE CTENEHHBIX PSIOB K BBIUHCICHUIO MPEAEIOB HU
ornpeneneHHbIX nHTerpaioB. Psag @ypre. KommtekcHsie uncia. Materpan Oypee.

3HaTh: OCHOBHBIC IIOHATHSA TEMbI, HAaBBIKH COBPEMEHHBIX BHIOB MAaTEMaTHYECKOTO MBIIUICHUS,
WCTIONIb30BAaHUE METOJOB MAaTEMAaTHYeCKOro aHajiu3a B IIPAKTHUECKOM U TpodecCHOHATBHOU
JEATEIILHOCTH, aJITOPUTMBl PEIICHUS CTaHAAPTHBIX 3a7ad, METOAbI MaTeMaTH4YeCKOH 00paboTKH
nauusix /Tp/

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

KonrtpomnsHas
pabora

3.6

Tema 3.2 Psagpl. UucnoBble psabl. PAOp! ¢ MOMOKUTENbHBIME YWICHAMH. 3HAKOUEPEAYIOIINECS PSIbL.
OYHKIIMOHABHBIE PSABI, CTENEeHHBIC psfpl. [IpuOmmKeHHBIe BBHIYUCICHHUS 3HAYCHUH (YHKIUH C
MIOMOIIBIO CTEMEHHBIX psAfoB. I[IpUMEHEHHE CTENEHHBIX PSIOB K BBIUHCICHHIO MPEACIOB H
onpeaeneHHbIx uHTerpanoB. Psag @ypee. Kommuiekchelie uncna. Uarerpan @ypee.

M3yunth TEOpeTHUECKUH MaTepual Ha OCHOBE JIEKIMM U PEKOMEHIYEMOM JIUTEpPaTyphl;
MIOATOTOBUTCS K NMPAKTHYECKUM 3aHITHSIM; YCTHOMY OIIPOCY IO BOIIPOCAM JUIS CaMOIOATOTOBKH,
pernrennto 3ana4 /Cp/

64

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

VYerHbIl onpoc
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3.7 IToaroToBka U MpoBeAeHUE dK3ameHa /Dk3amen/ 9 OIIK-2.1, [IpoBenenune
OIIK-2.2, JK3aMeHa
OIIK-2.3
Pa3nen 4. Teopusi BeposiTHOCTeH U MaTeMaTH4YeCKasi CTATHCTHKA
4.1 Tema 4.1 Ciryuaiinbie coObiTusi. CirydaiiHble BETUYUHBL. 2 OIlK-2.1, Koncnekr
Kpatkoe conepkaHue: MOHITHE CIy4alHOTO COOBITHS, BHBI CIIY4ailHBIX COOBITHH, KIIACCHYECKOE OIIK-2.2,
oIpeielIeHUe BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTH, CTATHCTHYECKOE OIPE/IeTICHNE BEPOSTHOCTH, €ro OIIK-2.3
CBOMCTBO; ONpEAEIEHHE CYMMBl U TPOW3BEICHUSI COOBITHS, TEOPEMBl CIOKEHUS W YMHOXCHHUS,
CIIe/ICTBHA U3 HUX; (hOpMYyIa MOTHOHM BeposiTHOCTH, opmyina baiteca; dopmymna bepuymim, dpopmyna
IlyaccoHa, jokanbHas W WHTErpanbHas (opmymna Myaspa Jlamiaca; BHIOBI CIyYalHBIX BEJTHUYWH,
3aKOHBI PACIpPEEICHUs] CIyYallHbIX BEIMYHH, YHCIIOBBIE XapaKTEPHCTHKU CIYYaiHBIX BEITHUYMH;
JBYMEpHasi CllydaiiHasi BETMYMHA, 3aKOH OOJBIIUX YUCEL.
3HaTh: OCHOBHBIE TIOHATHSI TEOPUU BEPOSTHOCTEH, MCIIONB30BaTh METOABI TEOPUU BEPOSTHOCTEH B
MIPAaKTHYECKOH W TPO(ECCHOHAIBHON NESITENbHOCTH, AJTOPUTMBI PEIICHUS] CTaHJapTHBIX 3ajad,
METOJIbl MaTeMaTHUECKOH 00pabOTKN TaHHBIX
YMerh: cBOOOJHO pemath, 0000111aTh, aHATU3UPOBATH 33/]a4l TEOPHU BEPOSTHOCTEH, UCTIONIL30BATh
METO/IbI TEOPHUHU BEPOSITHOCTEH B IPAKTUYECKON 1 PO ECCHOHATTBHOM AeATEIbHOCTH; pa30rpaThes B
npo¢eCCHOHANBHBIX BOMPOcax, chOPMYIMPOBAHHBIX HA MATEMATHYECKOM SI3bIKE, CTPOUTD JIOTHY €CKH
00OCHOBaHHBIE PACCYXKICHUS
BJ'IalleTb: HaBbBIKaMH JIJId pCHICHU 3a1a4 B CcBOEH Hpe}IMeTHOﬁ 06J'IaCTI/I, HaBBIK COBPEMECHHBIX BUIOB
MaTEeMaTH4ECKOT0 MBIIUICHHs, pa30HpaThest B MPO(ecCHOHANBHBIX BONIPOCax, CHOPMYITHPOBAHHBIX
Ha MaTEMaTHYEeCKOM S3bIKE IPUMEHATH METOIbl TEOPHUHM BEPOATHOCTEH NpPH OIMCAaHWHM THUIIOBBIX
po¢eCcCHOHANIBHBIX 3a/ad ¥ HCIOIb30BaHHE MAaTEeMAaTHYECKUX METOIOB IPH HUX PEIICHHUH, UMETh
HaBBIKU MMOCTPOSHHMSI JIOTHUECKH O0OCHOBAHHBIX paccyxaeHuid. /Jlex/
4.2 Tema 4.1 Ciiyuaiinbie coObiTusi. CriydaiiHble BETUUUHBL 4 OIlK-2.1, YcrHblit orpoc
3HaTh: OCHOBHbIC MOHATHSA TEOPHU BEPOATHOCTEH, MCIOIb30BATH METOIBI TEOPUH BEPOSTHOCTEH B OIIK-2.2,
MPaKTUYeCKOW M TPO(hecCHOHATBHON AEATENbHOCTH, alrOpPUTMBlI PEIIeHHs CTaHAApTHBIX 3ajad, OIIK-2.3
METOJIbl MaTeMaTHYeCKOi 00paboTku nanHbIX /I1p/
4.3 Tema 4.1 Ciyuaiinbie coObiTusi. CriydaiiHble BETUYUHBL 63 OIlK-2.1, YcrHblit orpoc
W3yuutrs TeopeTHUECKHH MaTepual HAa OCHOBE JIEKIMM U PEKOMEHIYEMOH JIUTEPaTyphl; OIIK-2.2,
MOATOTOBUTCS K MPAKTUYECKUM 3aHATUAM; YCTHOMY OIPOCY IO BOIPOCAM ISl CaMOIIOATOTOBKH, OIIK-2.3
pernrennto 3ana4 /Cp/
4.4 Tema 4.2. Marematndeckasi cTaTucTuka | eHepalpHas COBOKYHMHOCTh. BbiOopka W CrocoOnl ee 2 OIlK-2.1, Komncrrexr,
opranm3amun. OuneHkd mapamerpoB. CTaTHCTHYECKOE OLCHHBAaHWE M IPOBEpKA THUIIOTE3, OIIK-2.2, TECTHPOBAHHE
CTATHCTUYECKUE METOABI 00PaOOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX. OIIK-2.3

KpaTtkoe comep:kaHue: TOHSATHE TE€HEPAaIbHOM M BBHIOOPOYHON COBOKYITHOCTH, CTaTHCTHIECKOE
pacripeseneHre BBIOOPKH, TOJMITOH M THUCTOrpaMMa; TOUYCYHBIE W WHTEPBaJbHBIC OICHKH,
CTaTUCTHUYECKHE OIIEHKH, ITPOBEPKA THITOTES.

3HaTh: OCHOBHBIE TOHATHUSI MAaTEMAaTHYECKONH CTATHCTHKH, WCIIOIb30BAaTh METOIBI MaTeMaTHYeCKOMH
CTaTUCTUKM B TPAKTUYECKOM W IPO(ECCHOHATBHON MAESITENbHOCTH, AITOPUTMBI PEIICHUS
CTaHAAPTHBIX 33724, METObI MATEMaTHIECKOH 00paOOTKH JaHHBIX
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YMeTh: CBOOOMHO pemiaTh, 0000IMIaTh, aHAIM3HPOBATH 3aJa4ll MATEMAaTHYCCKOW CTATHCTHKH,
WCTIONB30BaTh METONBI MATEeMAaTUYeCKOW CTAaTHCTHKH B TIPAKTHUECKOH U TPodecCHOHATBHON
JESITEeTBHOCTH;  Pa3dupaTthcss B MPO(PECCHOHANBHBIX  BOMPOCAaX, CHOPMYITUPOBAHHBIX Ha
MAaTEeMaTHYECKOM SI3BIKE, CTPOUTH JIOTHIECKH 00OCHOBAHHBIC PACCYXKICHUS

Brnaiers: HaBBIKAMU IS PEIICHUS 3a/1a4 B CBOCH IPEIMETHON 00J1aCTH, HABBIKA COBPEMCHHBIX BUIOB
MAaTEeMaTHYEeCKOr0 MBINUICHUS, Pa30UpaThCs B MPOGECCHOHATBHBIX BOMPOCAX, CHOPMYITHPOBAHHBIX
HA MaTeMaTHYCCKOM S3bIKC IMPUMEHSITh METOIbl MAaTEMAaTHYCCKOW CTATUCTUKUA TPU ONMUCAHUHU
TUTIOBBIX MPO(ECCHOHATBHBIX 33]1a4 U UCIIOIB30BaHHE MATEMATHICCKUX METOJOB MPH WX PCIICHHH,
MMETh HABBIKH ITOCTPOCHUS JIOTHYECKHA 00O0CHOBAHHBIX paccyxacHui. /JIek/

4.5 Tema 4.2. Martemarnueckas craTHCTHKa |'eHepaibHas COBOKYNHOCTHb. BpIOOpka M cmocoObl ee 2 OIlK-2.1, KonrpomnbHas
opranmzaiyu. OneHkun napamerpoB. CTaTHCTHYECKOE OIEHMBAaHME M IPOBEpPKa THIOTE3, OIIK-2.2, pabora
CTaTUCTUYECKHE METO/IbI 00pa0OTKH IKCIIEPUMEHTAIBHBIX JTaHHBIX. OIIK-2.3
3HaTh: OCHOBHBIE TIOHSATHUSI MAaTEMaTHYECKOW CTATHCTHKH, WUCIIOJIb30BAaTh METO/BI MaTeMaTH4eCKOH
CTaTUCTUKM B TIPAKTUYECKOHM M IMPO(ecCHOHANbHON JESATENbHOCTH, aITOPUTMBI PEIIeHUs
CTaHJapTHBIX 3aJ1a4, METOIbI MaTeMaTnieckoii 00padotku nanubix /I1p/

4.6 Tema 4.2. Martemarnueckas craTHCTHKa ['eHepalibHas COBOKYNHOCTh. BbIOOpKa W crocoObl ee 64 OIlK-2.1, Y cTHBIH orpoc
opranmzaiyu. OneHku napamerpoB. CTaTHCTHYECKOE OIIEHMBAaHME M IPOBEpKa THIOTE3, OIIK-2.2,

CTaTUCTUYECKHUE METO/IbI 00pa0OTKH IKCIIEPUMEHTAIBHBIX JAHHBIX. OIIK-2.3
W3yunuTh TeopeTHuYecKHil Marepua’d Ha OCHOBE JIGKIMH M PEKOMEHJIYeMOH JIMTepaTyphbl;
HO/TOTOBUTCSl K MPAKTHYECKUM 3aHATHSAM; YCTHOMY OIPOCY IO BOIPOCAM JJIsi CaMOIMOJIOTOBKH,
pernrennto 3ana4 /Cp/
4.7 IMoxroroBka u mpoBezcHUE IK3aMeHa /IK3amen/ 9 OIIK-2.1, TectupoBanue
OIIK-2.2, [IpoBenenue
OIIK-2.3 9K3aMeHa
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Hepeqeﬂb NMPUMCHACMBIX AKTHUBHBIX 1 HHTCPAKTHUBHBIX OﬁpaBOBaTeJILHLIX TEeXHOJIOTHi:

Texnonozusn opzanusayuu camocmoamenbHoi pabomol
OpraHu3anusi CaMOCTOSTEIbHONW pPabOThl - JIMYHOCTHO OPUEHTHUPOBAHHAS TEXHOJOTHsSI, CIOCOO OpraHU3aiuu
CaMOCTOSTENFHON AEATEIIFHOCTH 00YJAONIIXCsI, HANIPABJICHHBIA Ha PEIICHHE 3a7a9i Y4eOHOTO MPOCKTA.
Komnvrlomepuas mexnonozusn ooyuenus
OcHOBaHa Ha WCIOJb30BAaHUK HH()OPMAIMOHHBIX TEXHOJIOMMH B y4eOHOM mporecce. Peanusarus TaHHOU
TEXHOJIOTHH OCYIIECTBIISCTCSl TOCPEJCTBOM KOMITBIOTEpAa M WHBIX MYJIBTHMEIAMWHBIX CpEACTB. Vcmonp3oBaHUe
KOMITBIOTEPHBIX TEXHOJOTHMU Jenaer y4eOHbIM MNPOIEeCC COBPEMEHHBIM, MO3HABATEIBHBIM M HHTEPECHBIM IS
oOyJarommxcs.
Texnonozuu mamemamuueckoii CIamucmuKu
Mertonbl cOopa, 0OpabOTKU U aHAIM3a CTATUCTHYSCKON MH(OPMAIUH IS TTOMyYCHHS HAYYHBIX M MPAKTUICCKUX
BBIBOJIOB.
Texnonozusa odyuenusn 6 compyonuuecmee
TexHosmoruss OOyYeHUs] B COTPYAHHUUYECTBE KCIIONB3YeTCsA B 00pa30BaTENIbHON MPAKTUKE MJIs TPEOIOJICHHUS
MOCJICICTBUI MHIUBUIYaIbHOTO XapakTepa yueOHOW NeATSILHOCTH CYOBEKTOB M UX CTPEMJICHUN HCKITFOUHTEIBHO K
HHIUBHYAIbHBIM 00pa30BaTeNbHBIM J0CTHKEeHHIM. OHa TO3BONISET 00OOTaTUTh OMBIT U MPHOOPECTH UYepe3 ydeOHbIH
TPy TE€ HABBIKH COBMECTHMOW JEATEIBHOCTH, KOTOPBIE 3aTeéM MOTyT CTaTh HEOOXOIMMBIMU B OymayIiei
PO ECCUOHATBPHON M COIMATIBHON JEATCIPHOCTH B TCUCHHE KHM3HM. LIenmb TEeXHONMOrMu COCTOMT B (DOPMHUPOBAHUHU
YMEHUH y CyOBeKTOB 00pa3oBaTelibHOr0 nporecca 3G dekTuBHO padboTaTh cOO0Ia BO BpEMEHHBIX KOMaHIaX U TPYIIIax
U T00UBAThCS KAYECTBEHHBIX 00Pa30BaTEIILHBIX PE3yIbTATOB.
Jexuyusa-suzyaau3anus ¢ NPpUMeHEHUEM MYJILTUMEANTHBIX TeXHOJIOTHil.
Cucremarusanys ¥ BblIelieHHe HauOosIee CYIIECTBEHHBIX 3JIEMEHTOB HH(POPMAIMU C TIOMOIIBIO MYJIbTUMEIMHHBIX
TEXHOJIOTUH.

5. METOAUYECKUE YKA3AHUSI JUISI OPTAHU3ALIMU CAMOCTOSITEJILHON PABOTBI
CTYJIEHTOB

PekoMeH1aliuy 110 BBITIOTHEHUIO JJOMAIITHHUX 3aJIaHUI B PeKUME CaMOCTOsTeNbHON padotsl crynenrta (CPC)

CamocrosTenbHas paboTa CTY/IEHTOB BKIIIOYAET B ce0s BBINOJHEHHE Pa3IMYHOrO poja 3alaHuid, KOTOpbIE
OpPHEHTHPOBaHbI Ha Ooliee INyOOKOE YCBOGHHE MaTepHasa W3ydaeMol MUCHUIUIMHBL. [lo kakmol Teme yueOHOU
JUCLUIUIMHBI CTYAEHTaM, Kak MpaBHJIO, MperojaBaTelieM Ipeaiaracrcs IepedeHb 3aJaHuil Ul caMOCTOATEIbHOM
paboThI 1 yueTa U OleHUBaHUs e€ mocpecTBOM OanbHO-peiituHroBoii cucremsl (BPC).

3agaHusd [UIL CaMOCTOATENIBbHOM pPAOOTHl IOJDKHBI HCIONHATHCS CAaMOCTOATENBHO M INPEICTAaBIATHCS B
YCTAaHOBJICHHBIH NIpenofaBaTesieM CPOK, a TaKKe COOTBETCTBOBATh YCTAHOBJICHHBIM TPEOOBAHUAM IO CTPYKTYPE M €ro
oopmieHuto.

CryneHram cieayer:

- PyxoBoacTBoBatbes pernmamentoM CPC, onpenenenusim PIT/I;

- CBOEBpPEMEHHO BBINONHATh BCE 33JaHMs, BBbIAABAacMble IpeENojaBaTeNieM ISl CaMOCTOSTEIBHOTO
BBINOJTHEHHUS;

- Hcnonb30BaTh B BHIIOIHEHHUH, ODOPMIICHUH U CAAYe 3aaHHil yCTaHOBJIEHHBIE Kadepoil TpeOOBaHUS,
JUISL COOTBETCTBYIOIIMX BUIOB TEKYIIET0/IPOMEXYTOUHOTO KOHTPOJIL.

Ilpn moAroToBKe K 3ayeTy/3K3aMeHy, MApaJUICNbHO C JICKIMSAMH M DPEKOMEHIYeMOW JIUTepaTypoil,
popadaThIBaTh COOTBETCTBYIOLINE HAYIHO-TEOPETUYECKUE U MPAKTHKO- IPUKIIAIHbIE aCIIEKTHI JUCLUILIHHBL.
Pexomenganun o pabore ¢ HICTOYHUKAMH HH(POPMALUK U TUTEPATYpOH:

JIrobast popma caMoCTOATENEHON paboTHI CTyACHTa (TIOATOTOBKA K CEMUHAPCKOMY 3aHATHIO, HAIIFCAHHE 3CCe,
KypcoBOW paboThl, JOKJIata | T.I.) HAYMHAETCS C MOMCKa M U3YYSHUsS COOTBETCTBYIOIIUX HCTOYHUKOB MH(MOPMALHH,
BKJTIOYAs CIIENUATN3UPOBAHHYIO U YUEOHYIO JINTEPATYPY.

B kaxnoii PII/] ykazana ocHOBHasi U IOMOJMHUTEIbHAS JINTEPATYPA.

JIro60i1 BBIOpaHHBIA MCTOYHHK HH(pOpMAIWH (CalT, MOMCKOBBIA KOHTEHT, Y4eOHOEe Mmocobne, MOHOTpaduio,
OTYET, CTaThI0 W T.Il.) HEOOXOANMO BHMMATENbHO IPOCMOTPETh, OMPENEIMBIINCE C AKTYaJbHOCTHIO TEMATHUECKOTO
cOCTaBa JaHHOTO MH(OPMAIIMOHHOTO HCTOYHHUKA:

- B KHHTax - CIEIyeT O3HAKOMHTBCS C OIVIABJICHHEM WM HAayYHO-CIPAaBOYHBIM alrmapaToM, MPOYUTATh
aHHOTAIMIO ¥ TIPEIMCIIOBHE; IIEIECOO0PA3HO €€ IMPOIHCTaTh, PACCMOTPETh WIIIIOCTPAIMN, TAaOJIHWIBI, AWArpaMMBl,
TIPWJIOXKEHHUS - TAKOE TOBEPXHOCTHOE O3HAKOMIJICHHE TO3BOJHT Y3HATh, KaKHE IJIaBBl CIEAYET YNTaTh BHUMATEIBHO,
KaKne MMPOYNTaTh OBICTPO, KAKNE IIPOCTO IPOCMOTPETH Ha OynyIee;

- mpu paboTe ¢ HHTEPHET-UCTOUYHMUKOM - IIeIeCO00pa3HO CHCTEMAaTH3UpOBATh (IIOMMEHOBATH B
COOTBETCTBHH C HATIONTHEHHEM, COXPAHSIThH B MOANAIKH-PA3/IEIbI U T.II. TPUEMBI) HIIH HHBIM 00pa30M BBIICIATH BAXKHYIO
Ut ce0st MH(OPMAITHIO U JAHHBIE,

- €CcIM KHUTa/)KypHaJ/KOMIBIOTEp HE SBISIFOTCS COOCTBEHHOCTBIO CTYIEHTa, TO IIEIecOo00pa3HO
3aIMChIBaTh HA3BaHHUE KHUT, CTATeH, HOMEpa CTPaHMII, KOTOpPbIE TIPUBIICKIN BHUMAHHE, a MT03Ke, CIIETyeT BO3BPATHTHCS
K HUM, ¥ IEPEYNTATh HYKHYIO HH(OPMAIHIO Ooliee MpeMETHO.

Beigenstrores cineqyromue BUIBI 3ancel py padboTe ¢ INTepaTypoi:

- KoHcnekT - kpaTkas cxeMmaTuhdecKas 3alich OCHOBHOI'O COJEp)KaHWs HaydHOW paboTel. llensio
SIBIISIETCS HE TIEPENHChIBAHUE IPOM3BEICHNUS, A BBISBJICHHE €TO JIOTHKH, CHCTEMbI JOKa3aTelIbCTB, OCHOBHBIX BBIBOJIOB.
Xopormmuii KOHCIIEKT JOHKEH COYeTaTh MOJHOTY U3JIOXKEHUS ¢ KPaTKOCTHIO.



- IuraTa - TO4UHOE BOCIIPOU3BENIEHUE TEKCTA; 3aKIIIOYAETCS B KABBIUKK; TOYHO YKa3bIBACTCS UCTOYHUK,
aBTOp, TOX W3MaHUs (WM, HOMEpP WCTOYHHKA W3 CIHCKA JUTEPATyphl - B CIydac 3aUMCTBOBAHHOTO IIUTUPOBAHWS) B
MIPSIMOYTOJIEHBIX CKOOKAX.

- Te3uchl - KOHIEHTPUPOBAHHOE U3JI0KEHHE OCHOBHBIX MOJIOKEHUI MPOUYUTAHHOIO MaTepHraia.

- AHHOTAIHSA - OYCHb KPATKOE U3JIOKCHUE COIePIKaHUs MPOYUTAHHON paboTh (TIOMCKOBBII 00pa3).

- Pesrome — kpaTkue BEIBOIBI U ITOJIOKECHUS paOOTHI, €€ KOHIICTITyaIbHBIC HTOTH.

6. OIIEHOYHBIE I METOJNYECKHUE MATEPHUAJIbBI

6.1 Ilepeyenb KOMIETEHIIUI C YKa3aHUEM 3TANOB ()OPMHUPOBAHUS MHIUKATOPOB UX
aocTu:keHus B nmpouecce ocsoenus OITOIT

OIIK-2: Cnioco6eH NpUMEHSITh OCHOBHBIC 3AKOHBI M METObI MCCJIEI0BAHMI eCTeCTBEHHBIX HAYK /UISl pelleHUs!
3a7a4 npogecCHOHAIBHOM 1eATeJIbHOCTH

OIIK-2.1 3Haer (hyHIaMEHTAIbHBIC 3aKOHBI (PU3UKU, OMOXHMMHUH, OPraHMYECKOW, HEOPTaHMYCCKOH, aHATUTUICCKOM,
(U3MYECKON M KOJUTOMIHON XMMUH, IIMIIIEBOH XUMHUHU U COBPEMEHHbIE (PU3UKO-XUMHYECKNE METO/IbI aHAJIH3a

OIIK-2.2 ymeer ucnonb30BaTh 0a30Bble 3HAHHMS B O0JAaCTH E€CTECTBEHHOHAYYHBIX IUCHUIUIMH JUIS YHPABICHHS
MIPOLIECCOM TPOM3BOJICTBA MPOIYKTOB MUTAHHUS HA OCHOBE IPOTHO3MPOBAHUS MPEBPAIICHU OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

OIIK-2.3 Bazsieer METOJaM1 UCCIIEAOBAaHNI €CTECTBEHHBIX HAYK JUIS pelIeHHs 3a/1a4 Mpodeccn OHAIbHOM AeSITeNbHOCTH;
HaBBIKAMH UCIIONB30BaHUS B TIPAKTUYECKOHN JEITeTbHOCTH CIENUAM3UPOBAHHBIX 3HAHUN JUIsl OCBOCHUS (PU3NYECKHUX,
XUMHYCCKUX, OHOXMMHYCCKHX, OHOTEXHOJOIHUECKUX, MHKPOOHOIOIMUYCCKHX, TEIUIOPU3NIESCKAX TMPOIECCOB,
MPOUCXO/SIIIUX MTPHU TPOU3BOJICTBE MPOAYKTOB MUTAHUS

Heoocmamounutii ypoeensv:

He 3Haer QyHaaMeHTaNbHBIX 3aKOHOB (M3MKH, OWOXWMHH, OPraHWYECKO#, HEOPraHWYEeCKOH, aHAIUTUYECKOM,
(u3MUECKOl M KOJUTOMIHOM XMMUH, IIMIIIEBOH XUMHUHU U COBPEMEHHbIE (DU3UKO-XUMHYECKHAE METO/IbI aHAJIH3a

He ymeer ucrnonb3oBath 0a30Bble 3HAHHS B O0JACTH €CTECTBEHHOHAYYHBIX NUCILMIUIMH ISl YIPABJICHHS MPOLECCOM
IIPpON3BOACTBA IMPOAYKTOB IMMTAHWS HAa OCHOBE IPOTrHO3UPOBAHUS l'lpeBan_[eHI/Iﬁ OCHOBHBIX CTPYKTYPHBIX KOMIIOHECHTOB
He Bnameer Merogamu HcCleOBaHMI €CTECTBEHHBIX HAayK Ul peLICHHsS 3aJad NpoeCCHOHAIBHOM ACATENbHOCTH;
HaBBIKAMH MCIOJIb30BAHUA B MPAKTUUECKON AEATENbHOCTH CIELMATN3UPOBAHHBIX 3HAHUN U1 OCBOCHUS (PU3NYECKUX,
XUMHUYECKUX, OHWOXMMHUYECKHX, OHMOTEXHOJIOTUYECKHX, MHUKPOOHOIOIMYEeCKUX, TEIIOPU3INUECKUX MPOLIECCOB,
MIPOUCXOIAIIUX IIPU MPOU3BOJICTBE NPOAYKTOB MUTAHUS

Ilopozoswtii yposenn:

[MocpenctBenHo 3HaeT (QyHAaMeHTalbHBIE 3aKOHbI (H3MKH, OWHOXUMHH, OpPTaHMYECKOW, HEOPraHWYecKOM,
AHAJMTHUYECKOH, (PM3MYECKOW M KOJUIOMIHOM XMMHUH, NHIICBOH XMMHUH U COBPEMEHHbIE (DPHU3UKO-XUMHUYECKAE METObI
aHaJIM3a

ITocpencTBeHHO yMeeT HCIONIb30BaTh 0a30BbIe 3HAHUS B OOJIACTH €CTECTBEHHOHAYYHBIX NUCIMIUIMH JUIS YIPaBICHHS
IIPOLIECCOM TIPOM3BOICTBA MPOLYKTOB NMUTAHHUS HA OCHOBE IPOTHO3MPOBAHUS MPEBPAILCHUN OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

INocpencTBeHHO BiageeT METOJAMH HCCIENOBAHHN €CTECTBEHHBIX HAayK UIS pelIeHHs 3alad NpodecCHOHANIBbHOH
JeATEIIbHOCTH; HaBBIKAMH HCIIOIb30BaHUS B IPAKTUUECKOM JEeATEIbHOCTH CHEUATN3UPOBAHHBIX 3HAHUH AJIs1 OCBOCHUS
(GU3MYECKHX, XHMHYECKUX, OHOXUMHUYECKUX, OUOTEXHOJIOIHYECKHX, MHKPOOHOIOTHYECKHX, TEIUIOPU3MIECKIX
TMIPOLIECCOB, MTPOUCXOSIIIHUX MPH IPONU3BOCTBE NPOAYKTOB ITUTAHUS

IIpoosunymeotit yposens:

Xoporiro 3HaeT (pyHAaMeHTANbHbIC 3aKOHBI (U3UKH, OHOXMMHH, OPTaHMYECKOW, HEOPraHWUYECKOM, aHAINTHIECKOH,
(U3MUECKON M KOJTTOMTHON XMMUH, IUIIEBON XUMHHU U COBPEMEHHbIE (PU3UKO-XUMHYECKNE METO/IBI aHAIIM3a

XOopomo yMeeT HCIONb30BaTh 0a30Bble 3HAHWA B OOJACTH €CTECTBEHHOHAYYHBIX UCLMIUIMH JJISI YIPaBICHUS
IIPOLIECCOM TPOM3BOACTBA MPOLYKTOB MUTAHHUS HA OCHOBE IPOTHO3MPOBAHMUS MPEBPAIICHUN OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

XopoImIo BiIaAeeT METOAAMH UCCIIEI0BAHUH €CTECTBEHHBIX HAYK ISl PELIEHHS 3a,1a4 MPO(EeCCHOHANBHOM AesATETbHOCTH;
HaBBIKAMH HCIIONB30BAHUS B TIPAKTUYECKOHN JEATEbHOCTH CHENNATN3NPOBAHHBIX 3HAHUN JUI OCBOCHHUS (DU3NYECKHUX,
XVMHYECKHX, OHOXMMHYECKHX, OWOTEXHOIOTHYECKHX, MHKPOOHONOIHIECKNX, TEIIOPU3NUECKUX MPOIECCOB,
TIPOMCXOISIINX TIPH MPOU3BOJICTBE MIPOAYKTOB INTAHUS

Buicokuit yposenn:

OtmuaHO 3HaeT (QyHIaAMEHTANbHBIC 3aKOHBI (PM3WKH, OMOXHMHUH, OpPTaHHMYECKOH, HEOPTaHWYECKOH, aHaJTHUTHICCKOM,
(U3MIECKON M KOJTOMIHON XMMUH, TIUIIEBON XUMHHU U COBPEMEHHbIE (PU3UKO-XUMIYECKNE METO/IbI aHAIM3a

OTaMYHO yMEeT HCIIONb30BaTh 0a30BbIE 3HAHMA B OOJACTH E€CTECTBEHHOHAYYHBIX IUCHHIUIMH JUIS YIPaBICHHA
TMIPOLIECCOM TIPOHM3BO/ICTBA MPOIYKTOB MUTAHHUS HA OCHOBE IPOTHO3MPOBAHUS MPEBPAIICHHH OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

OTaM4HO BIIaA€ET METOIaMH MCCIIeJOBAHHI €CTECTBEHHBIX HAYK JJIS PEIICHHS 3a1a4 TPogeCcCHOHAIBHON A TETbHOCTH;
HaBBIKAMH HCIIONB30BAHUS B TIPAKTUYECKOHN JeATeNIbHOCTH CHENNATN3UPOBAHHBIX 3HAHUN JUI OCBOCHHUS (PU3NYECKHUX,
XVUMHYECKHX, OHOXMMHYECKHX, OMOTEXHOJOTHYECKHX, MHUKPOOHONOIMIECKNX, TEIIOPU3NUECKUX MPOIECCOB,
TIPOMCXOISIINX TIPH MPOU3BOJICTBE MIPOAYKTOB MUTAHUS
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6.2

IIIkana oneHMBAHUSA B 3aBUCHUMOCTH OT YPOBHHA C(l)OpMI/IPOBaHHOCTI/I

KOMIIeTEeHLM i
YpoBeHb cOpMHPOBAHHOCTH KOMIIETeHIU
Xili ZI;IT;E:;;;;M 1. Hepocrarounslii: | 2. Iloporosnlii: 3. IlpoABUHYTHIIi: 4. Boicokuii:
OCTHKCHIA KOMIIETeHIIMH He KOMIIEeTeHIINH KOMIIeTeHIIMH KOMIIeTeHIIMH
KOMIIETeHIHt copMHpPOBaHBI. copmupoBaHbI. copmupoBaHsbl. copmupoBaHsbl.
3HaHusA OTCYTCTBYIOT. | COpMHPOBaHEI 3HaHus oOLMpHbIe, | 3HaAHUA TBEPJbIE,
3HaHua: 0a30BbIE  CTPYKTYPbI | CHUCTEMHBIE. apryMeHTUpPOBaHHEbIE,
3HaHWUH. BCECTOPOHHHUE.
YMenus HE | YMeHus YMenus HOCAT | YMeHust YCIIEUIHO
copMUPOBaHEI. (parmMeHTapHBI U | PEenpOAYKTUBHBII HNPUMEHSIOTCS. K PEILEHUI0
YmeHus: HOCSIT XapaxkTep NPUMEHSIOTCSA | KaK  THUIOBBIX, TaKk U
PENpONyKTUBHBIH K PpELICHUIO THUIIOBBIX | HECTaHAApTHBIX
Xapakrep. 3aJlaHuil. TBOPUYECKUX 3a/IaHU.
Haspixu He | JleMoHCTpHUpyeTcs JeMoHcTpupyeTcs JeMoHcTpupyetcs
copMHUPOBaHEI. HU3KUH YPOBEHb | JOCTAaTOYHBIM ypPOBEHb | BBICOKHUIA YPOBEHb
Hagbixu: CaMOCTOSITENBHOCTU CaMOCTOSITEIbHOCTU CaMOCTOSITENBHOCTH,
PaKTUIECKOTr0 YCTOHYUBOIO BBICOKasl  aJalTUBHOCTb
HaBbIKa. IPaKTUYECKOTO HaBbIKA. | INPAKTUYECKOI'O HAaBBIKA.
OnucaHue KpuTepHeB OLleHUBAHUS
OO6y4aromuiics OO6yuaromuiics OO0yyaronuics IEeMOHCTPUPYET: OOGyuatromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: - 3HaHHE U TOHUMAaHHE OCHOBHBIX | JI€MOHCTPHUPYET:
- CYILLECTBEHHBIE | - 3HaHUS | BOIIPOCOB KOHTPOJIHUPYEMOTO | - IIyOOKHEe, BCECTOPOHHHE U
mpobenbl B 3HAHMAX | TEOPETUYECKOro 0o0beMa IPOrpaMMHOr0 MaTepuana; | apryMEHTHUPOBaHHBIC 3HAHUS
y4eOHOro MaTepHaia; MartepHaia; - TBEpJbIC 3HAHUS TEOPETHUYECKOro | MPOrpaMMHOrO MaTepHana;
- JIOIICKAIOTCS | - HEMIOJIHBIE OTBETHI HA | MaTepuaa, - MIOJIHOE MIOHMMaHUe
[IPUHLUNNATBHbIE OCHOBHBIE  BOIIPOCHI, | -COCOOHOCTh ~ yCTAaHAaBIUBATh M | CYIIHOCTH M  B3aUMOCBS3H
omMOKM HpU OTBETe Ha | OIIMOKM B OTBETE, | OOBACHATH CBSI3b IPAKTUKH M | PacCMaTpPUBAEMBIX IIPOLIECCOB
OCHOBHBIE BOIPOCHI | HEJOCTATOUHOE TEOPHUHU, BBIABJIATH INPOTUBOPEUMsA, | U SIBIEHUH, TOYHOE 3HAHHE
ounera, OTCYTCTBYET | MOHHUMAHME CYIIHOCTH | MPOOJIEMbI M TEHJCHIMU Pa3BUTHUS; | OCHOBHBIX IOHSATHH B paMKax
3HaHUE W [IOHUMAaHHE | U3JIaraeMbIX - NpaBUIbHBIE M KOHKPETHbIE, 0e3 | 00CyXIaeMbIX 3a1aHH;
OCHOBHBIX IIOHATHH U | BOIPOCOB; rpyObIX  OmMOOK  OTBETHl  HA | - CIOCOOHOCThH YCTAHABIMBAThH

KaTeropuii;

- HCYBEpEHHbIC W

IMOCTaBJICHHBIC BOIIPOCHI;

U OOBSICHATH CBA3b IMpaKTUKH

- HEMIOHNMaHKE | HETOYHBIE OTBETHl Ha | - yMEHHE pellaTh IPaKTUYECKHe | U TEOpuH;

CYIIHOCTH JOTIOJIHUTEbHbIE 3aJaHus, KOTOpBIE cienyer | - JIOTUYECKU

JIOTIOTHUTENBHBIX BOIIPOCHI; BBIIIOJHUTE; MIOCIIeIOBATENbHBIC,

BOIIPOCOB B paMKax | - HEOCTaTOYHOE | - BIIaJICHUE OCHOBHOW JIUTEPATypoOH, | comepiKaTebHEbIE,

3a/laHuii Ouera, BIIaJICHHE PEKOMEHI0BaHHOM TPOTPaMMOIl | KOHKPETHBIE u

- OTCYICTBHE YMEHHMS | JIUTEPaTypoH, JUCLMIUIHEI, WCYEPIBIBAIOIINE OTBETHl Ha

BBINOIHATD PEKOMEHI0BaHHOM - Hall4yne COOCTBEHHOH | Bce 3afaHus Owiera, a TakKe

MIPAaKTHYECKUE 3a/JaHMs, | IPOrPaMMOi 000CHOBaHHOM MIO3UIAN [0 | JONONHUTENBHBIE  BOMPOCHI

IIPeLyCMOTPEHHBIE JHCLIUIUTUHEI, 00CyK1aeMbIM BOIIPOCAM. 9K3aMEHaTopa;

IIpOrpamMMoi - ymenue 6e3 rpyObix | BozamoxHEI HE3HAYHUTEJbHBIE | - yYMEHUE pemiath

JVCLHTUTAHEI, OIINOOK peuiath | OrOBOPKM W HETOYHOCTH B | MPAaKTHYECKUE 3aaHHS,

- OTCYTCTBHE TOTOBHOCTH | IIPAKTHYECKHUE PACKpBITUH OTAESTBHBIX MONOKEHUH | - CBOOOIHOE UCTIONH30BAHUE B

(crtocoOHOCTH) K | 3a7aHus, KOTOpbIC | BOINPOCOB OwWiieTa, NPUCYTCTBYET | OTBETAaX Ha BOTIPOCHI

IMCKYCCMM M HHU3Kas | CIEyeT BBIIOIHHTb. HEYBEPEHHOCTh B OTBETaX Ha | MaTepHajoB

CTENeHb KOHTAaKTHOCTH. JIOTIOJTHUTENBHBIE BOIPOCHI. PEKOMEHIIOBAaHHOW OCHOBHOMN
u JIOTIOTHUTETHHON
JIUTEPATypBHIL.

0 - 59 6as10B 60 - 69 6as10B 70 - 89 6ass10B 90 - 100 6a10B
Ouenka «He3avert/ Ouenka Ouenka Ouenka
HeY/I0BJIETBOPHTEILHO» «3a4TeHo/ «3a4YTeHO/ XOPOILIo» «3a4YTeHO/ OTJIUYHO»
Y/I0BJIETBOPHTETHHO»

OueHoYHbIE CpeacTBa, odecneyuBaIIue AUATHOCTURKY C(l)OpMHpOBaHHOCTI/[ KOMl'[eTel-llll/lf/i, 3asiBJICHHBIX B paﬁol{eﬁ
InporpamMmMe 1o JMcCuuIlIMHe (MO}]yJ'IlO) AJISl IPOBEACHUSA l'lpOMe)l(yTO‘ll—lOﬁ aTTeCTalum

OLIEHUBAHME YPOBHSI 3HAHUM: Teopernueckuii 610K BONPocoB. Y poBeHb 0CBOCHHS MPOrPAMMHOr0
MaTepHaJia, JOrHKa U IPAMOTHOCTh H3JI0JKEHHSsI, YMEHHEe CAMOCTOSITEIbHO 000011ATh M M3JIaraThb MaTepuaJl

1. HemocTaTouHbIl ypOBEHb

He 3maer q)yHL[aMeHTaJ'ILHLIX 3aKOHOB (1)I/I3I/IKI/I, 6I/IOXI/IMI/II/I, Opl“aHPI‘leCKOfI, HeOpFaHPI‘IGCKOﬁ, aHaHHTH‘IeCKOﬁ,
(1)PI3PI‘ICCKOI>'I u KOHHOH}]HOﬁ XHUMMHH, HI/IIIICBOI\/'1 XUMHUH U COBPEMCHHBIC (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC MCETOJbI aHaJIn3a

2. Iloporosslii ypoBeHb
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[MocpencTBeHHO 3HaeT (yHIAMEHTAIbHbIE 3aKOHBI (DM3WKH, OMOXMMHUM, OpraHWYecKOW, HEOPraHWYecKOH,
AHAJMTHYECKOH, (PU3UIECKON M KOJUIONIHONW XUMHH, MTUIIEBOH XUMHUH ¥ COBPEMEHHBIE (PU3NKO-XMMUYECKHE METO/IBI
aHaJm3a

3. IIponBHHYTBIN YPOBEHb

Xopomo 3HaeT (yHAaMEeHTaIbHbIE 3aKOHBI (PU3NUKH, OMOXMMHUH, OPraHUIECKOH, HEOPraHWIEeCKOH, aHaINTHIECKOH,
(u3MYEeCcKOl M KOJUTOMTHON XMMUH, IMIIEBOH XUMHHU U COBpPEMEHHbIE (PU3UKO-XUMHYECKHE METO/IbI aHAJIHM3a

4. Beicokuil ypoBeHb

OtnnyHO 3HaeT QpyHIaMeHTalIbHbIE 3aKOHBI (PU3UKHU, OMOXMMUH, OPTaHUYECKOH, HEOPTaHNIECKOH, aHATUTHIECKOH,
(u3MYEeCKOl M KOJUTOMTHOM XMMUH, TUIIIEBOH XUMHHU M COBPEMEHHbIE (DU3NKO-XUMHYECKHAE METO/IbI aHAJIM3a
OIIEHUBAHUE YPOBHSI YMEHUM: IpakTuyeckoe NpUMeHeHHe TEOPEeTHIECKHX M0JI0KeHHi
NPUMEHHUTEJIBHO K MPo(hecCHOHATBHBIM 3a1a4aM, 000CHOBAHHE NPHHATHIX pPelIeHn il

1. HemocraTouHbli ypoBEeHb

He ymeer ucnonp3oBath 0a30BbIe 3HAHHS B 00JIACTH €CTECTBEHHOHAYYHBIX JTUCLUILIMH ISl YIPABICHHS MIPOLIECCOM
MIPOM3BOJICTBA IPOAYKTOB TWTAaHHS HA OCHOBE IPOTHO3MPOBAHUS IIPEBPAIICHUH OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

2. IToporoBelil ypoBEHb

[ocpencTBEHHO yMeeT UCTIONB30BaTh 0a30BbIE 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX AUCIMIUINH JJISl YIIPABICHUS
TIPOLIECCOM ITPOU3BOJICTBA IPOAYKTOB IMUTAHKS HA OCHOBE MPOrHO3UPOBAHUS ITPEBPALLIEHHH OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB

3. IIponBUHYTHIN YPOBEHb

Xopomo ymeeT HCIOIb30BaTh 0a30Bble 3HAHHS B O0JACTH €CTECTBEHHOHAYYHBIX UCHUMIUIMH ISl YIIPABICHUS
MPOIECCOM MPOU3BOJICTBA MPOIYKTOB MUTAHKS HA OCHOBE ITPOTHO3UPOBAHUSI MIPEBPAIIEHHY OCHOBHBIX CTPYKTYPHBIX
KOMIIOHCHTOB

4. Beicokuil ypoBeHb

OTiaMYHO yMeeT MCIONb30BaTh 0a30Bble 3HAHUsI B OONACTH €CTECTBEHHOHAYYHBIX JWUCLUIUTHH JUIS YIIPaBJICHHS
MPOIECCOM MPOU3BOJICTBA MPOIYKTOB MUTAHKSI HA OCHOBE ITPOTHO3UPOBAHUSI MIPEBPAIICHHY OCHOBHBIX CTPYKTYPHBIX
KOMIIOHCHTOB

OIIEHUBAHUE YPOBHS HABBIKOB: Binagenue HaBbIKaMi M YMEHUSIMHU NPH BbINOJHEHUHU 3a/1aHUIA,
€aMOCTOSITEJILHOCTh, YMeHHe 000011aTh U H3JIaraTh MaTepHaJl.

1. HemocraTouHbIi ypOBEHB

He Bnageer MeTogamMu MCCIEIOBaHUNA €CTECTBEHHBIX HAYK IUIS PEIICHHUS 3a7ad MPo(ecCHOHAIBHON NeATeIbHOCTH;
HaBbIKAMH UCIIONB30BAHUS B IPAKTUYECKOHN ACATEIFHOCTH CIIELNATN3UPOBAHHBIX 3HAHUH JJ1s1 OCBOGHHS (PM3HYECKHX,
XUMHUYECKHUX, OUOXUMHYECKUX, OHOTEXHOJOTMYECKHX, MHKPOOMOJOTMYECKUX, TeIUIOpHU3MIECKUX IPOLIECCOB,
MIPOUCXOJISIIIHUX IIPU NPOU3BOJICTBE NIPOAYKTOB NMUTAHUS

2. IToporoBelii ypOBEHb

INocpencTBeHHO BiajeeT METOJAMM HCCIEHOBAHMH €CTECTBEHHBIX HAyK Ul pelIeHHs 3a1ad NpodecCHOHaNIbHOM
JEATEIbHOCTH; HABBIKAMHU HCIIOJIb30BAaHUSA B IPAKTUYECKOH JEATENbHOCTH CIENHAIN3UPOBAHHBIX 3HAHMUU Ui
OCBOCHUS  (DU3MYECKUX, XUMHYECKUX, OHOXMMHYECKHX, OHOTEXHOJIOIMYECKHX,  MHKPOOHOIOTHYECKHX,
TeIO(QU3NYECKUX TPOLECCOB, MPOUCXOSIINX MIPU MPOU3BOACTBE MPOIYKTOB MUTAHUS

3. [IponBUHYTHIN YPOBEHB

Xopomo BiageeT METONAMU HCCIEJOBAHUHM €CTECTBEHHBIX HAayK [UIf peIleHUs 3axad NpodeccHOHANbHOM
JEATEIbHOCTH; HABBIKAMHU HCIIOJb30BAaHUSA B IPAKTUYECKOH JEATENbHOCTH CIENHMAIN3UPOBAHHBIX 3HAHMUN Ul
OCBOCHUSI ~ (DM3MYECKUX, XUMHYECKHX, OHOXHUMHYECKHX, OHOTEXHOJIOTHYECKHX, MHKPOOHUOIOTHYECKHX,
TeIIO(QU3NYECKUX MMPOLECCOB, MPOUCKOSIINX IIPU MMPOU3BOACTBE MPOIYKTOB MUTAHHUS

4. Bricokuii ypoBeHb

OrnuyHO BHafeeT METOJAaMH MHCCIECJOBAaHMN CCTECTBEHHBIX HAyK Ul pEIIeHHs 3ajad HpodecCHOHATBHOU
JEATEIIbHOCTH; HABBIKAMH HCIIOIH30BAaHMUS B IPAKTUYECKOH MEATENbHOCTH CIENHAIN3UPOBAHHBIX 3HAHWM Ui
OCBOCHUSI  (PU3MYECKUX, XUMHYECKUX, OHUOXMMHYECKHX, OHOTEXHOJIOIHMYECKHX,  MHKPOOHOIOTHYECKHX,
TeIO(QU3NYECKUX MMPOLECCOB, MPOUCKOSIINX ITPU MMPOU3BOACTBE MPOIYKTOB MUTAHHUS

B cnywae, ecim cymMMa pEHTHHTOBBIX OaJlJIOB, MOJYYCHHBIX MPH TPOXOXKICHHUH TMPOMEKYTOUHOW AaTTECTAIlUH
cocrapiisier ot 0 no 9 GayioB, To 3auer/ 3ader ¢ oreHkoit/ sx3amen HE CJIAH, He3aBHCHMO OT MTOrOBOTO PEUTHHTA MO
JIACITUIUINHE.

B cnywae, ecnim cymMMa pEWTHMHIOBBIX OaJlsIOB, MOJYYEHHBIX TPH IPOXOXKICHUH MPOMEKYTOUHOH AaTTECTAI[H
HaxoauTcs B npezenax ot 10 go 30 6amnos, To 3auet/ 3auer ¢ oueHkoi/ 3x3amen CJIAH, u pe3ynbTar ciauu onpeaesseTcs B
3aBHCHUMOCTH OT UTOTOBOTO PEHTHHTA 110 JUCIUILIMHE B COOTBETCTBHHU C YTBEPIKACHHOM IiKason nepeBoaa u3z 100-6aymibpHoi
IIIKaJIbI OIICHUBAHUS B 5- OaJUTBHYIO.

Jns mpuBeieHns] peUTHHTOBOM OLIEHKH Mo AucHUILTHHE 110 100-0aTbHOMN IIKae K aTTeCTAllMOHHOM 10 5-0aTbHOM
IIKajie B COOTBETCTBHHU C [lonmokeHneM 0 OaTbHO-PEHTHHTOBOW CHCTEME OLIEHKH yCIIEBAEMOCTH CTYASHTOB (helepabHOTOo
TOCYZIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOrO YUpEeKACHHS BBICIIEro oOpa3zoBaHMs «MOCKOBCKHH T'OCYHapCTBEHHBIH
YHUBEpCHTET TexHoNoruid u ympasieHuss umenn K.I. PazymoBckoro (IlepBblii ka3aumii YHUBEPCHTET) HCIIONB3YETCS
CIJIETYIONIAs IIKaJIa;

| ATTecTalHOHHAs OIEHKA IO JUCIHUILINHE | PeliTuHroBas oneHkKa mo AMCHHUILINHE
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"OTJIMYHO" 90 - 100 OammoB
"XOPOILIO" 70 - 89 GamnoB
"VIOBJIETBOPUTEJILHO" 60 - 69 GamaoB
"HEY IOBJIETBOPUTEJIbHO" Menee 60 6aIoB
"3AYTEHO" 6omee 60 OamIoB
"HE 3AYTEHO" Menee 60 6amios
6.3 OueHo4YHbIE CpeacTBa TeKYLIero KOHTPOJIA (MpUMepPHble TeMbl [IO0KJIAHA0B,

pedepartos, 3cce)

Pa3nen 1. JIuneiinas aaredpa. AHATIMTHYECKAS TeOMeTPHUS. DJIeMEHThI BEeKTOPHOH aJIredpbl.
Bonpocsl 1711 ycTHOrO onpoca.

Tema 1.1

KakoBbl OCHOBHBIE CBOMCTBA OINpeNETUTENEH?
Uro Ha3bIBAETCSI MUHOPOM M reOpanyeckuM JIOTOITHEHUEM ?
KakoBbI criocoObI BEIUUCIICHHS OMPEICITUTENCH ?
Uro HazbIBaeTcs MaTpuneit? [Ipuseaure npumepsl.
Kakue nefictBust ycraHoBieHsl HaJl MaTpuiiaMu? Kak OHM ONpeessifoTesl M KaKOBBI HX OCHOBHBIE CBOWCTBA?
Kakast maTpuiia Ha3pIBaeTCsl 0OpaTHOM JUIsl JaHHOW MaTpHibl A?
Jiist mo0oii T MaTpUIIBI CYIIECTBYET oOpaTHasi?
Ecnu HeT, To KaKOMY YCJIOBHUIO JIOJDKHA YJOBJIETBOPSTH JaHHAs MaTpHIia, YToObI JJIsl Heé CyllecTBoBajia
obpatnas marpuia? Kak Haiitn oOpaTHyro MaTpHiLy?
9. Yrto Ha3bIBa€TCS PAHIOM MATPHUIBI?

NGO~ WNE

Tema 1.2
1. Kako#i Bux umetor dopmynsl Kpamepa u B KakoMm ciydae OHM NPHMEHSIOTCS TPU PEIICHUU CUCTEM
JIMHEHHBIX YpaBHEHHI?

2. Ilpu kakoM ycJIOBHM CHCTEMa JIMHEIHBIX YPaBHEHHH MMEET €IUHCTBEHHOE pelleHue?

3. OnuumTe MaTpUYHBINA CIOCOO PELICHUsI CUCTEM JIMHEHHBIX yPaBHEHHUH.

4. B uém coctouT cyurHocTh Merona ['aycca it MccineJoBaHUS U PEIICHUS] CUCTEMBl IMHEHHBIX ypaBHEHUH?
Omnuiure cxemy ero npuMeHEHHUsI.

5. KaxoBo ycrmoBre COBMECTHOCTH CHCTEM JIMHEHHBIX ypaBHEHHH (Teopema Kponekepa-Kanemmin)?

6. KakoBo ycioBHe onpeaenéHHOCTH U HEONPEAeAEHHOCTH COBMECTHOM CHCTEMBbI?

7. Kak HaiiTu o0lIiee peleHne CUCTEMbI JINHEHHBIX YpaBHEHH?

8. Kak HaiitT (h)yHIaMeHTaIbHOE PElIeHUEe CUCTEMbI IMHEHHBIX YpaBHEHHNA?

Tema 1.3
1. MHaifte ompeneneHue TUHEHHOrO IMPOCTPAHCTBA W MPHUBEIAWTE MPUMEPHI JUHEHHBIX MNPOCTpaHCTB. UTto
HA3BIBAETCS BEKTOPOM?

2. JlaiiTe onpeneneHue IMHEHHON 3aBUCMMOCTH ¥ HE3aBUCUMOCTHU CUCTEMbI BEKTOPOB.

3. Uto Ha3bIBaeTCs pa3MepHOCTBIO JIMHEHHOT0 TipocTpancTBa? [IpuBeauTe MpuMephl.

4. Yro Ha3BIBACTCS CKAJSIPHBIM IIPOM3BEICHHEM BeKTOpoB? KakoBBI €ro CBOMCTBa M BBIpaKEHHE Uepe3
KOOpPJMHATHI BEKTOPOB-COMHOXKUTETEH ?

5. Yto Ha3pIBaeTCS BEKTOPHBIM NPOM3BEICHHEM BEKTOpOB? KaKoBBI €ro CBOWCTBA M BBIPAXKEHHE Yepe3
KOOPAWHATHI BEKTOPOH-COMHOXKHUTETECH?

6. KaxoBbI yCI0BHSI KOJUIMHEAPHOCTH U IIEPIECHANKYIIPHOCTH JBYX BEKTOPOB U KaK OHH BBIPAXKAIOTCS depe3
KOOPAWHATHI BEKTOPOB?

7. Yto Ha3pIBaeTCs CMEIIAHHBIM IPOM3BEJCHHEM BEKTOpOB? KakoBBI €ro CBOMCTBAa M BBIPaXKEHHE Uepe3
KOOpPJIMHATHI BEKTOPOB-COMHOXKUTETEH ?

8. KaxoBbI ycIIOBUS KOMIUIAHAPHOCTH TPEX BEKTOPOB M KaK OHH BBIPAKAFOTCS Yepe3 KOOPIHMHATEI BEKTOPOB?

Tema 1.4

Kakne Buzpl ypaBHEHNS IPSIMOM Ha INIOCKOCTH BaM M3BECTHBI?

Kak HaliTi yroia Mexmy MpsIMBIMHU Ha TUTOCKOCTH?

Kak npoBepuTs ycinoBus napauienbHOCTH W HEPIIEHANKYIIPHOCTH IPSIMBIX HA TUIOCKOCTH?
Kakoii B iMeeT KaHOHNYECKOe ypaBHEHHE dIunmnca’?

Kakoii Buzx iMeeT KaHOHNYECKOe ypaBHEHHE THITepOOITbI?

Kakoii B IMeeT KaHOHNYECKOe ypaBHEHHUE Mapadosbl?

Kakue Buzpl ypaBHEHUS IPSIMOM B IPOCTPAHCTBE BaM W3BECTHBI?

Kak HaifT yron Mexxay npsMbIMHU B IPOCTPaHCTBE?

Kak npoBepuTh yciIoBHs mapauienbHOCTH M HEPIIEHANKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE?
10 Kakne BuzpI ypaBHEHHMS IJIOCKOCTEH BaM M3BECTHBI?

©WoNoa~wWNE
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11. Kak HaliTH yroi MeX1y TIIOCKOCTAMU?

12. Kak npoBepuTh yCcIIOBHUS MAapauIENbHOCTH U TIEPIICHIUKYISIPHOCTH IIOCKOCTEH ?

13. Kak HaliTH yroa Mex1y IpsIMOH U IIIOCKOCTBIO?

14. Kakue B3auMHBIE PaCIIOIOKEHHUS IPSIMON M INTOCKOCTH BaM M3BECTHBI, KaK X YCTAHOBUTH?

15. Kakue noBepXHOCTH BTOPOTO ITOPsIIKa BaM M3BECTHBI, TIPUBEANTE X KAHOHUYECKUE YpaBHEHMS ?
Konrponbhas pabora 1o pazzgeny 1

1. JauHa cucremMa ITMHEHHBIX ypaBHEeHHH. TpeOGyeTcs moKa3arh, YTO CHCTEMA COBMECTHA U HAMTH ee PellieHne TpeMst
cniocobamu: a) mo opmynam Kpamepa, BBIIOIHUTE IPOBEPKY pemieHus; 0) meronoM [aycca; B) MeTonoM oOpaTHOH
MaTpHIBL.
1 2x,+3x,—x, =5 X —x,+4x,=-3
3%+ 2x, = 2x; =1 2. X +3x,+Tx, =2
4x, +3x, +x, =13 7x,—3x, +6x, = 5
2x,+x, —8x, =0 4 2x;+3x, = 5x; = -1
3. X +x,—2x, =1 T9ox +4x,—x, =9
7x, - 5x, =16 7 =3% =5
X —2x,-3x,=9 3x, = 5x, +x; =2
5 42x —3x,—4x, =15 6. J4x, —3x, +3x, =0
3x,+x,—x, =18 —X —x,—2x;, =1
X, +2x, —4x, =1 -3x, —2x, —10x, =-16
7ol x +x, +5x, =18 8. 2x, +7x, =2
X, —3x, —2x;, =0 X +x,+x,=3
Tx, +5x, =20x; =2 x, —8x; =-7
9.0 2x, +2x, =3x, =17 10. 48x, +3x, —6x, =2
X +x, —x; =11 3x,—5x, +3x, =6
2. MeTo10M HCKITIOYCHHSI HEM3BECTHBIX HAUTHU 00llee 1 0a3MCHBIC PEIICHUSI CUCTEM YPaBHEHUIA:
S5x; —8x, —4x; =-10 S5x, —x, +4x; =25
1 Tx, —x, +11x; =0 x, +4x, +3x;, =16
{ 4x, —3x, —x; =4 {l2x, -3x;=0
3 7x, —8x, —Tx; =-25 " 2x, =2
2x, +15x, +2x; =—6 4x, +2x, —3x, =0
5 6x, —8x, —20x; =—1 6. 5x, +2x, —4x, =2
2x, —4x, —x; =30 3x, +2x, —x; =16
7 x, +x; =10 8. 2x, —3x, —x; =10
{5x, +3x, —x; =-20 {le +7x, +12x; =1
9. x, +7x, +5x; =14 10 2x,—x, —x; =2
3. JlaHbl BEpIIMHBI TPEYTOJbHUKA A(x,;, v,) B(xy,15) Clx,,5,)- Haiitn:

a) YpaBHEHHS BCEX TPEX €ro CTOPOH;

0) cucTteMy HEPAaBEHCTB, ONPENENAIOMINX MHOXECTBO TOUEK, NMPHUHAUISKAIINX TPEYroIbHUKY, BKIIIOYAs €ro
CTOPOHBI;

B) BHyTpeHHHMil yron A TpeyronbHHKa B Ipagycax H MHHYTAX;

r) JUIMHY BEICOTHI, TIPOBECHHOIT i3 Bepumusl A |

1) TUTOIIAAb TPEYrOJIbHUKA.
1. A(6;14), B((1;2), C(9:8).
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A(4:10), B(-1;-2),, C(7;4).
A(6;11), B(L;=1), C(9;5).
A(4;13), B(-11), C(7;7).
A(6;10), B(1;—2), C(9;4).
A(4:14), B(~1:2), C(7:8).
A(6:13), B(L:), C(9;7).
A(7;11), B(2;-1), C(10;5).
A(3:13), B(—2:1), C(67).
A(4;11), B(-1;-1), C(7:5).

© O N o O LD

[y
©

Tecr no pazneny 1

1. Vron mexy Bektopamn @ = (1,0, 1) n b =(0, 1, 1) paBen
a) 30°; 6) 60°; B) 90°;

2. Tlnomaap napasnenorpaMma, IocTpoeHHoro Ha Bektopax & = (7, 6, - 6) u

b = (6, 2, 9), paBHa
a) 11; 0) 121; B) 80;

3. O6beM napamieenumne/a, ocTPOSHHOro Ha BekTopax a = (4, 3, 0), b =(2, 1, 2),
a) 72; 6) 8; B) 24;

4. CkansipHOe Ipom3BeeHre BekTopoB A = (2, 1, 0) u b =(1,-1,2) paBHO
a) 3; 0)-1; B) 5;

5. Pa3snoxenue Bektopa @ = (9, 4) mo Gazucy P =@-3)u{ =(,?2) numeer Bug

a)ZB +56; 6)26—56; B)SB +26;

6. 3maueHue BRIpaxkeHns (A + b yea- b ), ecmm |d|=4,|b|=3, A L b , pPaBHO
a) 35; 6) 9; B) 23;

2 4 1 0

7. Cymma marpin A = 3 7" = g _g P
0 4) 6)[ 3 4} 2 2
oo 17) -12 12 175 —15)
8. O A= 2 4
* omerenmen warpmus A=| | e
a) 2; 0) - 26; B) 26;

9. HeomHopopHasi cucTeMa JTMHEWHBIX YPABHEHUI UMEET SMHCTBEHHOE PEIICHHE, eCIn
a) OMpENeNUTENb CHCTEMBI PaBEeH HYIIIO;
0) oIpenenuTeNh CUCTEMBI HE PaBEH HYIIIO;
B) YHCIJIO YpaBHEHHUI PaBHO YHCITY HEM3BECTHBIX CHCTEME,
T) YHCJIO ypaBHEHHH OONIbBIE YUCIIa HEN3BECTHBIX CUCTEMBL.
10. Cucrema THHEHHBIX YpaBHEHUI HA3BIBACTCS COBMECTHOM, €CITH
a) paHT MaTPHIIBI CHCTEMBI PABEH PAHTY PACIIMPSHHON MaTpPHUIIBI;
0) HE CyIIeCTBYET PEHICHUH CUCTEMEI,
B) YHCJIO YpaBHEHHUI PaBHO YHCITY HEM3BECTHBIX CHCTEME,
T) YHCJIO YPaBHEHHH OONBIE YUCIIa HEM3BECTHBIX CUCTEMBL.
Kirou
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N = (3,2, 5), paBen
r) 2.

r) L.

r P-29.

r a.

3 4
6 2

r) 7.
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Pazgen 2. MareMaTH4YeCKHil aHAJIH3
Bomnpocs! 11 yCTHOTO onpoca
Tema 2.1

PNOURWNE

Uro Ha3bIBaeTCs (QYHKIIUCH?

Urto Ha3BIBAETCS 00JIACTHIO OMpeNeIICHUS (YHKITUH?

[epeuncnure OCHOBHBIE 3JIEMEHTapHbIE (DYHKIIUH.

Uro Ha3bIBaeTCA MPEAEIOM YHCIOBOM MOCIEA0BaTEIbHOCTH?

Uro Ha3bIBAETCS MIPEICIIOM MIEPEMEHHOMH, PeaeIoM QYHKINU?

Urto Ha3bIBaeTCsA OECKOHEYHO MAJTOW (DYHKITUEH?

[NosicHuTe rpaduyecky NepBblid 3amMevaTeNbHbIH npeaen?

[lepeuncianre OCHOBHBIE NPHUEMBI PACKPBITUS HEONPEEIECHHOCTEH BO3HUKAIOUIMX TPH BBIYUCICHUU

npeaenoB GyHKIMI.

9. Kakas ¢pyHKuMs Ha3bIBaeTCs HENPEPHIBHOW B TOUKe?

10. Kaxkas Touka Ha3bIBaeTCsl TOUKOM pa3pbiBa | pona, |l pona (B uém otnuune)?
Tema 2.2

1. [arb onpeneneHue NpOU3BOIHOM.

2. TeomeTpuuecKuii CMBICI IPOU3BOTHOM.

3. MexaHU4ecKHid CMBICI ITPOU3BOIHOM.

4.  UYro siBiseTcs HAaMOOJIBIIMM U HAUMEHBIIINM 3HaueHneM ()YHKIMU Ha OTpe3Ke?
5. B u4ewm 3akmouaercs npasuio Jlonurans? [TpuBenure npuMepsl.

6. KaxoBbl mpu3HaKku Bo3pacTaHus U yObIBaHUS (QyHKIHU?

7. Kak HaliTH MAKCUMYM U MUHUMYM (QYHKIIHN?

8.  Kaxk HaxomuTcst MHTErpaj BBIIYKJIOCTU U BOTHYTOCTH M TOUYKH Ieperuda KpuBoii, 3alaHHOH YpaBHCHUEM Y
= f(x).

9. Cdopmynupyiite onpenenenusi pyHKIUU IBYX U TPEX MEPEMEHHBIX.

10.Kak MOXXHO reOMeTpU4ecKH H300pa3uTh PYHKIHMIO JBYX NEPEMEHHBIX?

11. Cdopmynupyiite onpeaeaeHus YaCTHBIX IPOU3BOAHBIX.
12. Kak omnpenensiercst 3KCTpeMyM (YHKLIUH ABYX MEPEMEHHBIX?
Tema 2.3

1. Yro Ha3bIBaeTCsl HEOIIPE/IEICHHBIM MEPBOOOPA3HOM?
2.Yto Ha3bIBaeTCS HEeOlpeaeleHHBIM HHTErpajIoM?

3. KakoBBI OCHOBHBIE METO/IbI HHTETPUPOBAHUS (DyHKIIHIT?
4. MeTox HEemoCPeACTBEHHOI'O HHTETPUPOBAHHSL.

5. MeTon HHTETpUPOBAHK 10 YACTSIM.

6. Mero/1 3aMeHbI TIepeMEHHOM.

7. lHTeTprpOBaHUE PAIIMOHATIBHBIX JPOOCH.

8. UnTterpupoBaHue UppanuoHAIbHBIX (QYHKIIHHA.

9. UnTterpupoBaHue TpaHCUEHISHTHBIX ()YHKIIHH.

10.
CBOMCTBa
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OnpenenéHHBIA HHTETPANl KakK IpefeNl WHTETPajJbHOW CYMMBL Teopema CyIIeCTBOBAHHS, OCHOBHEIE

Teopema 00 oneHKe ONMpeaeIEHHOr0 HHTErpalla, TEOpEMa O CPETHEM.

[IponsBomHast HHTETpaja MO BepXHEMY nepeMeHHoMYy mpenery. @opmyna Herorona-JleitOnmma
Boruncnenue onpenenéHHOro HHTErpaia 3aMeHol epeEMEHHOI0; UHTETPUPOBAHUE IO YACTSIM.
Beruncienue miomanay mwiocKux (GUryp; IIHHBI IYTH, 00bEMa TeNa BpameHus..

Beruncienre KoopAUHAT LIEHTPa TSHKECTH IIOCKOH (PUTYPHI.

Omnpenenenre HeCOOCTBEHHOTO WHTETPaIa IEPBOro Poja.

OmnpeneneHne HeCOOCTBEHHOTO HHTETpaia BTOPOTO pofa.

[IpunoxxeHnst HeCOOCTBEHHBIX MHTETPATIOB.

JIBOIHOM MHTETpaj U €ero CBOMCTBA.

3aMeHa IepeMEHHBIX B IBOHOM HHTETpAJIE.

Beruncienye miuomanay mIOCKuX (Guryp u o0beMoB Tel, IUIOLIAJH KPUBOJIMHEHHOW ITOBEPXHOCTU IIPH

IIoMouIu HBOﬁHOFO HUHTCTpaJIa. HpI/IMCHCHI/IC ,Z[BOI>'IHBIX HWHTCTPAJIOB K PCHICHUIO (1)I/I3I/I‘IGCKI/IX 3a71a4: BBIYMCICHUE MaACC,
CTaTUYCCKUX MOMCHTOB, KOOPAHWHAT LICHTPOB MAaCC, MOMCHTOB MHCPILINHU.

22.

23.
cepraecKkux

24.

TpoitHO# HHTETpal U €ro CBOMCTRA.

3aMeHa TMepeMEeHHBIX B TPOWHOM HHTErpaje. Beluucienne TpoWHOTO MHTETpana B IWIMHAPHIECKUX H
KOOpAUHATAX.

[Ipumenenne TpoifHOro MHTETpaa K pemenuo Gpu3ndeckux 3anad. [loHsITHE KPAaTHOTO MHTETpaIA.
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25. 3anmauva o Macce MaTepraIbHOM KpuBOi. KpruBonuueitnsiii uaTerpan I pona, ero cBolcTBa U BBIYHCIICHHUE.
3amada o paboTe mepeMeHHON CHITbI Ha KPUBOJTMHEHHOM ITyTH.

26. Kpusonuneiinsnii uarerpai Il pona, ero cBoiicTBa 1 BEIYHCICHHE.

27. ®opmyna ['puHa 11 OHOCBS3HBIX 1 MHOTOCBSI3HBIX OOJlacTell. BrranciieHne miomaaun miocKux Guryp ¢
MIOMOIIBIO0 KPUBOJIMHEHHOT 0 HHTErpaa.

28. 3amaua o Macce MaTepHasibHOM moBepxHOcTH. I[loBepxHocTHBIM mHTerpan | poma, ero cpoiicTBa u
BBIUHCIICHHE.

29. TloBepxuoctHblil nHTerpan Il poxga n ero gusznueckux cmpicn. CBOWCTBA MOBEPXHOCTHOTO MHTErpaja u
BBIUMCIIEHHUE €r0 CBEJICHUEM K ABOMHBIM MHTErpajaM.

KontponsHas padora 1o pasneny 2

1. Haiiti npousBonnbie d_y CIICAYIOIHX ()YHKITHI:
x
1 X 6) y=xfncosx; B) y =1+sin 2(xy).
a) y = =
4—-x
2. 14 6)y=x2sir1\/;; B) y =x(ny.
a) y=1In3 T
I-x
3. : 2 2 2
a) y=yYx/l+x?; 6) y=xsmx"; B) Xy+x -y =1,
4 4+ x* 2cos’ x X 42
a)y:fnS 2; 6)y: - B)——2x +3:0
4—x I —smn 2x
5. f : 3 3
a)y:23 (2—)(,‘3)2; 5 :Sm3x B) x2 +y2 =4.
COSZX
6. = xsi ;
SE S )y )y =i y
2 1-/Vnx

7 .
a)y: 1 6)y:x3sm3x, B)y:xarc[g%_
o)
8
8 y=—2 . 6) y=1g> —ctg>; w Xy —x" +3y=0,
VTS 2 2
xx+1
9. tg2x . 2
1+ x 6) p—_ 8=r . = arcsin Vx —e” |
a) Y =47 'Y T sin 2 v
1-x
10. 2 in
a) y:%; 6) y=1tg (l—x); ) Xy=3"" =0,
—X

2.TTonp3yscek npasusiom JlonuTans HailTu npeaensbl QyHKIUI:

1 et ol 5 /i 2x+1

W Lim G, YEma
2 2 2

.ox =1 . 10x
6

O Lim,, LI o
3 /i 1—cos3x 6 i *

Y ll:)n 2x° )@JZI Inx



2 E)L’Z/l X—sinx
5. 2
. tg°x
? fxll;l’l X —sin x
6 . Inx
a) f im-z
7 . tg3x
) fllzfl tgSx
=2
5 a) (imX
x—0
9. /i 1—cosax
2 xl_)l;l’l 1—cosbx
10. 2x
. e
VL

2

. X
6) Klmz—x

X—>00

o Lim

X—>0

o Vim

x—0

) fim

x—1

o fim

X—0

o) Vim

x—>-3

o) Vim

x>0

3.HccnenoBathk (yHKIUIO M IOCTPOUTH ee Tpaduk

2x x
l.y= X
Y x> +1 2. y:%
_x-l 5. y=£n(x2—4);
4. y==
x°+1
7. =t 8. y:xef"2
X
L0 _x2+1.
YEST

4.HaiiTi HeonpeaeIeHHbIE HHTETPaJIbl

L a) Ie“’ssx sin Sxdx :
2. 2) Iﬂniccdx :
3. : J~ xdx
a ;
V2 —x?
4, ctg2x
e
a)'[ sin* Zxdx ;
5. a) J_ x3dx .
NI ,

0) I xarcctgxdx;

xdx

6)j

0) jx%nxdx;

cos’ x

0) j 3\/;fnxdx;
0) jxsin 3xdx:
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1gx

X

1—cos8x
1—cos4x

3xt—4x+1

x2=3x+2

2x +x°

1-3x7

2x% +5x-3
x> =9
sin 5x
Tx

3. y=x"—20nx.
6. y=xe .

9. y=2x"-x*,

x? +2x

B) I
dx

B)J.xz—4x'

(x—Ddx
)J-xz—3x+ll

dx
X’ —x+6

dx
p) [—
Ix2—6x+5



4x° +cosx
| [,

x* +sin x

" J.—“H_gnxdx : 0) J.xe_%dx ;

a)

X

8. J. dx .
: xil +/n’x ' ’
9. a) Je“’szx sin 2xdx;
10. 2 X
3x“+e
o [Py,
X +e

5. Bocrionb30BaBIIKCh COOTBETCTBYIOIIUM IPUITOKCHUEM TIPEACIILHOIO MHTErpaJia K 3a/la4yaM rcOMETpuH,

HaWTH Cleayrollee:

0) Ixarctgxdx;

0) Ixcos 8xdx;

6) Jx3€nxdx;

0) Ixcos 2xdx;

B J.Lx
x*+4x+3

B)J‘ dx

Vil +x-6
dx

) J‘xz—Zx—2.
dx

? Ix2—4x+3.

B)J‘ dx
V3-=2x—x .

a) rwiouaas GUrypbl, OrpaHUYEHHYIO JTHHUSIMH:

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

3. y=x? y:lx3'
3

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

7. y=fnxx,x=¢el, x=¢g;

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

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

4. Y= Ox, y=x+2

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

6) O6beM Tena, 00pa30BaHHOrO BpAIEHHEM BOKPYT OCH Ox (urypsl, orpaHUYEHHOMN JTHHUSIMH.

2 2
1. y=x,y =X
3. y=+xe' x=1y=0
1 1
5 =—x?, y==x"+1
y 4 Yy
7 y =sin x, Yy =cCoSXx, y=0,

9. y=x2+1, y=0,x=1,x=3

2
. 3xT —4x+7
1.3nayenue npenena ]lm

=0 7x? +12x

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

6. y=COSX,x=0,x=%§

8_y:ex,y:()'y:1;

0. V=X, y=x.

Tect mo pazneny 2.

paBHO
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a) +00; 6)7; 3 1. r) —0,

B) —;
2
. x° =3
2.3HaveHue Tpeesna lim 5 pasno
x—2 x- - 4
a) 1; 6) 0; 3 2. r) 0.
B) —;
1
3.penen Gpynxuu ) = €~ npn X —> 100 pasen
a) +00; 6) €; B) —0; & ol
4. Jlana pynkups ) = . Touka X =5 smnsercs
a) TOYKOU IKCTpEMyMa, 0) TOYKOH yCTpaHMMOTO Pa3phIBa;
B) TOYKOH HENPEPHIBHOCTH; r) Touko# pa3psiBa |l pona.

5.BeckoHeuHo Manas pyrkims ) = Sm 3X npu X —> 0 >kBuBanenTHA DyHKIMHK
a) X ; 0) 1gx ; B) 3X; 4, r) 0.

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

7. Oynxius Y = 2X — X2 jocturaeT Makcumyma pi X , paBHOM
a)0; 0) 2; B) - 1; r) 1.

X
8.3HaueHue UHTErpasa ICOSE dx paBHO
1 . 1 1 . X . X
a) ——SIN X+ ¢; 6) —COSX + C; g) —SIN—+C; r) 28IN—+cC.
2 2 2 2 2

Kirou
1 2 3 4 5 6 7 8
h §) P " B ] " "

Paznen 3. Psiabl. O0bIkHOBeHHBbIE TH (¢ epeHIInaTIbHbIE YPABHEHUSI
Bomnpocs! 1151 yCTHOr0 onpoca

Tema 3.1

1. Tlonsarue muddepeHnmaibHOro ypaBHeHUs (0OBIKHOBEHHOro). [lopsmok ypaBHeHus. OOmee u gacTHOe
peLIeHusl.

2. JuddepenumanvHoe ypaBHenue 1-ro mopsinka. 3amaua  Komm. Teopema cyiiecTBOBaHUS U
€IMHCTBEHHOCTH PELICHUS

3. Juddepenuunansroe ypaBaeHre 1-ro MOpsaKa ¢ pa3AeisONIMMUICS TIEPEMEHHBIMHU.

4.  Opnoponuoe muddepenimansHoe ypaBHeHHe 1-To mopsiaka. [Tpumep.

5. Jluneitapie quddepernnansHpie ypaBHEHUS 1-TO mopsiaka.

6. JuddepeHunansHple ypaBHeHHS 2-TO TOPsJIKA, HE COAEPXKAIME B SBHOM BHJC HE3aBUCUMYIO
niepeMeHHyI0 X (MOHIDKEHHE OPSIIKa).

7. Juddepenmmansaple ypaBHEHHS 2-TO TOPSIKA, HE COACpIKAIINEC B SBHOM BHAE MCKOMOH (QYHKIUH Y
(TIOHIDKEHNE TIOPSIIKA).

8.  Omnopoanoe nuHeHHOE M dhepeHnranbHOe ypaBHEHNE 2-T0 MOPSAKA C TOCTOSHHBIMU KO3 HUIIMEHTaMH.
Oobmiee pemieHue.

9. HeomHoponnele smHelHble quddepeHnnanbHple  ypaBHEHHS 2-TO  TIOpPSIKA C  ITOCTOSTHHBIMHU
ko3 Punmenramu. OO1Iee n yactHoe pemreHus. 3anada Komm.

10. Jluneiinsle quddepeHnnanbHble YpaBHEHHS 2-TO MOpsJKa C TIOCTOSHHBIMU KOA(QQUIMEHTaM: U TIPaBOH
gacteio Buza f(x) = e™(M Cosx + N Sinx).
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11. Jluneiinsle quddepeHnnanbHble YpaBHEHHS! 2-TO TOpsKa C TIOCTOSHHBIMU KOA(QQUIEHTaMU U TIPaBOM

yacTbio Buma | (X) = Pn(x)edx

Tema 3.2

2. OmnpeneneHne YUCIOBOTO PSIBL.
3. HeoOxoauMmelii 1 ocTaTOYHBIE TPU3HAKH CXOJUMOCTH.
4.  OrmpezeneHrie 3HaKONEPEMEHHOTO U 3HAKOUYEPETYIOIIEroCs PSIIOB.
5. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTb.
6. OmnpeneneHue CTENIEHHOTO psa.
7.  Teopema Abens. VIHTEpBal CXOOMMOCTH, PAJHyC CXOAUMOCTH.
8. IlpumeHeHHE CTENIEHHBIX PSIOB.
9. TpuroHoMeTpuuecKHUil psii U €r0 OCHOBHBIE CBOWCTBA.
10. Kak ompenensiercs cxonuMocTh psiga Dypoe?
11. Psx ©ypbe 1uist YUETHBIX U HEUETHBIX (PYHKIUH.
12. Psn Oypoe ¢ nepuogom 2.
13. Tlpunoxenus psaa Oypse.
KontponbHas pabota mo pasaeny 3

1. Haiitn obmee pemrenne muddepenunansroro ypasuenus a(x)y’ + m(x)y = f(x) u ero sactroe perenue,

Y/IOBIIETBOPSIIOIIEE HAYAIBHBIM YCIOBUAM V = ) TIpu .X=Xo
’ b — = i 72-
1. y'cosx—ysinx=1, ) l,xo_z.

, +1 _ _
X X

3-)"—%_(?“@) Vo =1, x, =1
L 2 _ et
4. Y +==— y,=2, x,=1.
X X
X X
6. y'+y=e", y,=2,%=0.
7. V' +3y=14e™, y,=1 x,=0.

8 x'+y=x+1, y0:3,x0:1.
0. X' +2y=x* y,=2 x=1,

10, xy' —2y=x+1, Yy =2, %=1

o X
2. Haiiti 0611aCTh CXOJMMOCTH CTEIICHHOT'O Psijia Z a,x

n=0
0 (_l)nan © xn+1
1. 2. —_— 3.
z n + 1 nzz(; n+l z 0 21+ 1
. i xn+l . ! i nxn . 6 2nxn .
' ~ip. 2n+1 ! ' por 2n . 3n+1 ! ' pr n2 +1 !
Ee) n+l n n_2n
X = (n+1)x - 0,1"x
) Dol 8.0 9. 2, :
n=0 (l’l + 1)3 n=0 5 n=0 n

10. ) ——
,;.: (n+1)6"
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Tecr o pazneny 3

xn-(n+2)
1. CenpMoii uieH psaa Z 2— paBeH
a)7; 5) é; B) I; r) 49.
16

o0
2. HeO6XOI[I/IMI)IM YCJIOBHUEM CXOAMMOCTH YHCIIOBOI'O psijia z an SABJISACTCS
=1

o o0 1 1
A . s lima, =0, nlima, =1
a) Zan—O, 0) zan_oo, oo n oo n
=1 =1
n
(1)
3. 3HaKouepeyIOIUICS P Z -
n=t N
a) CXOJIUTCS; 0) cxomuTcst aOCOIIOTHO;,
B) CXOIUTCSI pABHOMEPHO; T) CXOJIUTCS YCIIOBHO.

4. MuddepeHnnanbHbIM ypaBHEHUEM 1-T0 MOPsIKa SBISCTCS ypaBHEHUEC

o Y"+2y" =3y +1=2x. 6y = ——.
X

B)Y=2x-3; ry=

+9
\/;.y"
x—1

5. AnddepennmansHpiM ypaBHEHHEM 2-TO TIOPSIKA SBISETCS

2y’ =

B)Y=2x%-7, r)x=

6 Y +2y" =3y +1=2x;

E

X+9

6. IuddepenrmansHoe ypaBHEHHE y” - y’ +Yy= (X +1) €% spnsercs

a) ypaBHEHUEM C Pa3esIOIIMHUCS ITepeMEHHBIMU;

0) IMHEHHBIM ypaBHEHUEM |-TO MOpSIIKa;

B) JIMHEHHBIM OJHOPOAHBIM YpaBHEHHEM 2-TO TIOPAIKA;

T') JINHEWHBIM HEOAHOPOIHBIM YpaBHEHHEM 2-TO TIOPSAKa ¢ MOCTOSIHHBIMHU KO3 uIMeHTaMu.

Kirou
1 2 3 4 5 6
b r b i i
Paznen 4. Teopusi BeposATHOCTeli 1 MaTeMaTHYeCKasd CTATHCTHKA
Bomnpocs! 1151 yCTHOr0 onpoca
Tema 4.1
1 Knaccrueckoe u ctaTucTHYECKOE ONPEASICHUE BEPOSITHOCTH.
2. OCHOBHBIE ONpEAEIEHUS TEOPUH BEPOSTHOCTEM M uX BHAbL. He3aBUCHMbBIE W 3aBHUCHMBIE,
HECOBMECTHBIE M COBMECTHBIE cOOBITHA. [lomHast rpymma coOsITHii. HermocpencTBeHHBIN MOICUET BEPOATHOCTH.
3. Cymma coOprTrif. Teopema CIoKeHnsT BEpOITHOCTEH I HECOBMECTHBIX I COBMECTHBIX COOBITHIA.
4. YcnoBust BeposTHOCTH. TeopeMbl YMHOKEHHUS JUIS 3aBUCHMBIX 1 HE3aBHCHUMBIX COOBITHH.
5. ®dopmyna nomHoM BeposTHOCTH. [lepeorienka rumores, popmyisl beiieca.
6. ITocnenoBarenbHOCTh HE3aBUCUMBIX HcnbITaHui. Dopmyna beprymnu.
7. JlokanbHas 1 uHTErpanbHas TeopeMsl Jlamaca.
8. ®opmyna Ilyaccona kak acumMnToTnaeckoe npuomkenne popmynsl bepaymmm. Peakuie coOpITHS.
9. Kakas ciaydaiiHast BeIMYMHA HA3bIBAETCS TUCKPETHOMH?
10. Uro siBiISIeTCSl 32KOHOM PaCIIpeACICHHs AUCKPETHON CITyqaifHOM BENUYNHBI?
11. Uro Ha3bIBAaETCSI MATEMATHIECKUM OKUAAHHEM H JUCIepCchei?
12. KakoBbI cBOHCTBAa MaTeMaTHYECKOTO OXKHUIAAHUS U AUCTICPCHH?
13. [To xaxoit popmyne BerUnCIsSETCS TUCTIEPCHS?
14. Uro Ha3BIBAETCS CPEAHUM KBAJPATUIECKIM OTKIOHEHHEM?
15. OyHKIMS paclpeeNIeHHs], ee CBOICTRA.
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16. [TnotHOCTH pacnpeneneHus, ee CBOUCTBA.

17. Marematuueckoe 0XXHJIaHNE U TUCTICPCHsI HETTPEPHIBHOM CITydaiiHON BETHIHHBI.

18. Kak cBsi3anbl nHTErpanbHas QyHKIWS pacnpenefieHuss M IUIOTHOCTh PaclpeelieHus] BEpOSITHOCTEH
(muddepennmansHast GyHKIHS pacnpeaeseHns] BEpOSTHOCTEH)?

Tema 4.2

1. Jlate onpeneneHne CHCTEMBbI CITyJaiHBIX BEJINYHH.

2. [epeuncauTh 3aKOHBI pacIipeAeIeHHs CITyYaiHbIX BENUUH.

3. Jatp onpeneneHne YUCIOBBIX XapaKTEPUCTHK CUCTEMBI IBYX CIIy4alHBIX BETUUHH.

4. [epeuncnute GOpPMYIBI A HAXOKACHHUS YHCIIOBBIX XapaKTEPUCTHUK CHCTEMBI JBYX CIy4ailHBIX
BEJINYUH.

5. [MonsiTre o BeIOOpKe. I'eHepanbHas 1 BBIOOPOYHAS COBOKYITHOCTb.

6. [ToBTOpHas u GecrioBTOpHAsT BEIOOPKHU. Penpe3eHTaTHBHOCTH BHIOOPKH.

7. BapuanuoHHbI# psi ¥ CTaTHCTHYECKOE pacpe/iesieHne BEIOOPKH.

8. Cratuctuueckoe pacnpezeneHie BHIOOpKH.

9. [ToHsITHE YaCTOT M OTHOCHUTEIBHBIX YaCTOT.

10. ITonuroH u rucrorpamma.

11. OMmnupudeckas GpyHKIUs pacnpenesieHus, e€ CBOMCTBa.

12. I'enepanbHas 1 BEIOOpOYHASI CPETHSIS.

13. I'enepanbHast 1 BEIOOpOYHAS AUCTIEPCHSL.

14. CraTtucTuueckue OlleHKH ITapaMeTpOB paclpeeeH s : HecMeEHHbIE, 3P PEKTUBHBIE, COCTOSTENBHBIE.
[TorpenrHocTh OLIEHKH.

15. JloBepuTenbHas BEPOSITHOCTh U JIOBEPUTENBbHBIA HMHTepBaji. OmnpeneneHre HE0OXOOUMOro 00bEMa
BBIOOPKH.

16. JloBepuTenbHbIM UHTEpBaI UIsl OLUEHKH MAaTEMATHYECKOr0 OXKUIaHNU.

17. JloBepHTeNbHBII HHTEPBA JJIsl OLIEHKH ISl OLIEHKU CPEAHEro KBapaTHIeCKOro OTKIIOHEHHSI.

18. OreHKa BEpOSITHOCTH MO OTHOCUTEIBHOM YacToTe.

19. Cratuctuueckas runotes3a. Hynesas u KOHKypupyoLias, IpocTas ¥ CI0XkKHask TUIIOTE3bI.

20. OmmumbOKH MepBOro ¥ BTOPOro poja.

21. CraTucTHUeCKUI KpUTepHil MPOBEPKH HYJACBON THIIOTE3bI.

22. Kpurnueckas obnacts. O61acTh NPUHSITHS THIIOTEBI.

KontponsHas pabora no pasaeny 4

3apava 1.

1.1. B maptuu u3 100 geraneii conep>kurcs msaTh OpakoBaHHBIX. HalTi BEpPOSATHOCTB TOTO, YTO CPEIH BHIOPAHHBIX
Haynauy 50 meraseit XoTst Obl OlHa OpaKOBaHHASI.

1.2. UrpanbHeiii KyOuk OpocaroT nBa pa3a. HaliTh BEpOSTHOCTH TOTO, YTO CyMMa BBINABIINX OYKOB OKaXKETCS
PaBHOI BOCBMH.

1.3. BoceMb miapoB ciy4daifiHbIM 00pa30M pa3MeEINaloTCsl MO0 BOCBMU siliMKaM. HaliT BepoOsSTHOCTH TOrO, 4TO
Ka)KIbIH SMIUK OyIeT 3aHAIT.

1.4. Tpex3HauHoe 4HCIO O0pa30BaHO Hayraa BHIOpAaHHBIMH TpPeMs HEMOBTOPSIOIIMMHCS LudpamMu u3 mudp
1,2,3,4,5. Haiiti BepOSATHOCTH TOT'O, YTO 3TO YHCIIO YETHOE.

1.5. V3 BoceMu OykB pa3pe3HoW a30yKH COCTaBICHO CIIOBO «HHCTHUTYT». 3aTeéM KapTOuku ¢ OyKBaMu
NIEPEMEIINBAIOT U BHOBb COOMPAIOT B MPOM3BOJIILHOM Mopsnke. HaiiTu BeposTHOCTH TOT0, YTO CHOBA IMONYYHUTCS CIOBO
CUHCTHTYT».

1.6. B maptum u3 20 neranei comepkutcs 4 HecTaHAAPTHRIX. HaliTh BEpOATHOCTH TOTO, YTO CPeIN BHIOPAHHBIX
HayJady IIeCTH JieTajei He OoJee OMHOM HECTaHAaPTHOM.

1.7. U3 ypHBL, comeprkarieii 6 OenbIxX U 8 4epHBIX MapoB, Hayraj BEIHUMAIOT [[Ba mapa. HaiTi BeposSTHOCTH TOTO,
YTO BBIHYTHIE IIIAPBI OAHOT'O LIBETA.

1.8. CnoBo «y4eOHHK» COCTaBIEHO M3 OYKB pa3pe3Hoi a30yKu. 3aTeM KapTOUKH ¢ OyKBaMH IIEPEMEIINBAIOT U U3
HHUX U3BJIEKAIOT 1O o4yepenu 6 kaprouyek. HaifTn BepoSTHOCTH TOTO, 9TO 6 KapTOYEK B MOPSIIKE BBIXOJIA COCTABST CIOBO
«YYCHUK.

1.9. Ha xHWXHOH TOJNKE B CIIY4ailHOM TOPSAKE CTOUT SHIMKIIONEANICCKHNA CIPABOYHUK, COCTOSIIUN U3 TSTH
TOMOB. HaiiT BEpOSTHOCTB TOr0, YTO XOTSI OBI OMH U3 TOMOB 3TOT'O CHPAaBOYHHKA CTOUT HE HA CBOEM MECTE.

1.10. U3 15 OuneToB BBHIMTPHIIIHBIMHA SIBITEFOTCS YeThIpe. HaliTH BEpOSTHOCTD TOTO, YTO CPEIH MISCTH OWUIETOB,
B3SITHIX Hay/ady, OyJIeT ABa BBIUTPHIMIHbIX.
3anayva 2.

2.1. 1nst mpoBepKH COOpaHHON CXEMBI MOCIIEIOBATENIBHO MOCIAHO TPH UMITYIbca. BeposTHOCTD MPOXOoXIeHNS

KaKA0ro u3 HUX HE 3aBUCHUT OT TOr'0, IPOLHUIN OCTAJIbHBIC UMITYJIbCbI UJIN HET, U COOTBECTCTBCHHO PABHbI pl = 018,

pz = 014 , p3 = 017 . OHpe,Z[eJ'II/ITL BEPOATHOCTH TOT'O, YTO HpOﬁ)lyT HE MCHCC JIBYX U3 IMOCIaHHbIX UMITYJIbCOB.
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2.2. UrpanpHblii KyOUK mon0packIBaloT Tpy pasa. HaliTi BeposiTHOCTH TOTO, 4TO IPH MEpBOM OpPOCAHHUH BBIMAJIET
YETHOE YHUCJIO OYKOB, IPU BTOPOM — IISITh OYKOB, IIPU TPETHEM — UUCIIO OYKOB, KPATHOE TPEM.

2.3. BeposATHOCTB TOSIBJICHUSI HEKOTOPOTO COOBITHSI B OTJEIHLHOM HcIbITaHuK paBHa 0,75. Haiitu BeposiTHOCTB
TOT0, YTO ITPYU BOCBMUKPATHOM ITOBTOPEHUH UCIIBITAHUS 3TO COOBITHE TOSIBUTCS MEHEE TISITH pas.

2.4. Tlo nuHUM CBS3U NIEpeAaroTcs 1Ba curHana A u B coorBeTcTBeHHO ¢ BeposiTHocTsIMU 0,72 1 0,28. 13-3a momex
1/6 gacth A — CHUTHAJIOB WCKaXXaeTCs W MPUHUMACTCS Kak B — curHaimbl, a 1/7 4yacTh TepelaHHBIX B — CHUTHAIIOB
TIPUHUMAETCSI KaK 4 — CUTHAJIBL.

a) OnpenenuTs BEpOSTHOCTh TOTO, YTO HA MPUEMHOM IYHKTE OyJIeT IPHHSAT A — CUTHAJ.

6) 13BecTHO, uTO NPHHAT A — curHa. HaiiTh BeposITHOCTH TOTO, YTO OH M OBUT IIEpEaH.

2.5. U3 ypHbl, comepxaimieil 7 KpacHBIX M 9 CHHUX IIapoB, BBIHMMAIOT OJWH 3a ApPYrUM 1Ba mmapa. Haiitu
BEPOSATHOCTH JBYKPATHOT O M3BJIEUEHUS CUHETO 1Iapa.

2.6. Haiitu cpennee unciio OpakOBaHHBIX U3/ENNI B TAPTHU U3ETHH, €CITH BEPOSITHOCTH TOTO, YTO B 3TOH MAPTHH
COJIEpXKUTCS XOTsI ObI 0fHO OpakoBanHOe, paBHa 0,95. [Ipeamonaraercs, 9YT0 YUCIO OPAKOBAHHBIX M3ACITHNA B MApTUU
pacnpeneneHo 1o 3akoHy Ilyaccona. [lonydeHHOE 3HaYeHUE OKPYTINUTH A0 LIEI0Tr0.

2.7. ind curHaau3aiyy o0 TOM, 4TO PEXXUM aBTOMAaTHYECKOM JTMHUU OTKJIOHSETCS] OT HOPMAJIBHOTO, UCTIONIB3YyeTCsI
unaukaTop. OH npuHaanexur ¢ BepostHocTsMu 0,2; 0,3; u 0,5 kK oqHOMY U3 TpeX THIIOB, JJIsl KOTOPHIX BEPOSTHOCTH
cpabaTbiBaHMs paBHBI cooTBeTcTBeHHO 1; 0,75 11 0,4. OT MHAMKaTOpa NoNy4deH curHan. K kakoMy TuIly BeposiTHee BCEro
MIPUHAAIISKUT UHAUKATOp?

2.8. BeposITHOCTD MOSIBJICHHUS HEKOTOPOTO COOBITHSI B KaXKIOM M3 ISATH HE3aBHCHUMBIX OMBITOB paBHa 0,7. Haiitu
BEPOSTHOCTH IMOSIBIICHHS 3TOI'0 COOBITHS IO KpaiHel Mepe 1Ba pasa.

2.9. YcrpotictBo coctouT u3 1000 351eMeHTOB, pabOTarOIINX HE3aBUCHMO OJIMH OT IPYroro. BeposTHOCTh 0TKa3a
mo0oro s1eMenTa B TeueHun Bpemenu 7 paBHa 0,002. HaiiTi BeposSTHOCTH TOTO, YTO 32 BpeMsi T OTKaXXyT POBHO TpH
3JIEMEHTA.

2.10. B snexTpuyeckyro Lenb BKIIOYEHBI MapajuielibHO TpU NpHOopa. BeposTHOCTH TOTO, 4TO KaKIbIi U3 HHX
npopaboTaeT orpeesicHHOE YUCIo YacoB, paBHel 0,4; 0,6; 0,7. HaifT BepoSTHOCT TOTO, YTO 3TO KOJUYESCTBO BPEMEHU
npopaboTaer:

a) XOoTs Obl OJIH NPHOOP;

0) pOBHO J1Ba IpHUOOPA;

B) HE MEHee JIByX MPUOOpOB.
3agaua 3.

3.1. CnydaiiHast BeTHYUHA X' nogumnena 3aKOHY PacCHpeAeSICHHS C INIOTHOCTHIO

£(x) = aCoSX mpu _ r/2<x< /2,
0 npu x<-z/2, x>nul2.

a) Haiitu koa¢duiment a.
6) [ToctpouTh rpadk IIOTHOCTU PACTIPEIEICHUSL.

B) Haiitu Qynkuuto pacnpenenenus F (X) Y TIOCTPOUTD €€ TpaduK.

r) Haiitu BeposTHOCT mONafaHusI BETHYHHBI X ma y4gactok ot 0 1o T / 4 .

3.2. CnydaifHast BeTHYUHA X sanana ¢byHkumelt pacnpeneneHus

0 nmpu X <0,
F(X)=+x* mpu 0<Xx<],
1 npu X >1.

HaiiTu BEpOSTHOCTB TOTO, YTO B pE3yIbTATe YETHIPEX HE3ABHCHMBIX HCIIBITAHUI BEINYMHA X POBHO TpH pa3a
MIpUMeT 3HaueHue, NpuHaIexkamee uarepsany  (0,25; 0,75).

3.3. CnydaiiHasi BETHYUHA X noguunena 3aKOHY PaCHpeAeTIeHUS C TNIOTHOCTHIO
—| X
f (X) =A-e | ‘. (Pacnipenenenue Jlamnaca)
Haiitu koaurment 4. Onpenenute MO, mucniepeuto, CKO.

3.4. [I10THOCTH pachpenereHNs CIITyIaiHON BEeTUINHBI X sanana hopmymoit

1
f(X)=———-. (3axon Koum)
2
71+ x%)
[TocTponTs rpauk IIOTHOCTH pacnpezeneHus. HaiTi BeposTHOCTB TOT0, YTO BETMYMHA X nonager na Yy4acTOK
(-1; 1).
3.5. Haiitu MO, mucnepcuto u CKO nuckpeTHOH ciaydaiiHOW BENWYHHBI X , 33JTAHHOW 3aKOHOM pacHpeAeIeHus
X 0 1 2 3
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P 0,216 0,432 0,288 0,064
i

3.6. Haiitu MmaTeMaTH4YeCKOE OXKUJAHHUE CITy4ailHOM BETMUUHbI X , eciti QYHKIUS pactpenesieHus] IMeeT BUJT
0 npu X <0,

F (X) = -0,25x
1-e7 mpu Xx=>0.

3.7. CnyuaiiHasi BeJIMUMHA X 3a/laHa TUIOTHOCTBIO paclpeieNeHUs

6
f(X)= ]/ HpH ZSXSS,

0 mpm x<2, x>8.
Haiitu MO, nucniepcuto u CKO, a Takke BepOSTHOCTb MOMAaAaHUs CydailHOW BETUYUHBI X B MPOMEXKYTOK (3;
5).
3.8. B ypHe 6 6enbix 1 4 uepHbIX mapa. M3 Hee nsiTh pa3 moapsia W3BJIEKaloT NIap, IPHYEeM KasKAbIH pa3 BBIHYTHIHA
1ap BO3BPAIAIOT B YPHY, a IIapbl HepemenBatoT. [IpuHumast 3a ciydaiiHyro BEIMUUHY X' 4mcno usBneueHnbIx Genbix
1IapOB, COCTABUTh 3aKOH paclpeeSIeHHs 3TOi BeIHMuuHbl, onpeaenuts ee MO u qucnepcuto.

3.9. luckpetHas ciayJaiiHasi BEIMYMHA 3aJjaHa 3aKOHOM pacIipeieleHUs

X 3 4 7 10
i
P 0,2 0,1 0,4 0,3

Haiitu ¢pyHKIMIO pacnpeneneHus 1 IOCTPOUTH ee Tpaduk.

3.10. Bpems Ge30TKa3HOM pabOThI AJIEMEHTa UMEET MOKa3aTeIbHOE paclpeeeHUe
-0,02t
F(t)=1-e°%(t>0).

Haiitu BeposTHOCTB TOTO, uTo 33 T = 24 yaca snemenr:
a) OTKaXKerT;
0) HE OTKaXKET.
3anayva 4.
Haiiti BepOsATHOCTD MOMaIaHus B 38 JaHHbIN HHTEpBa (@; D) HOpMaIbHO pacTpeaeIeHHOM CITyYaiHON BETUIHHbI

X , €CJIM U3BCCTHBI €€ MaTCMaTHYCCKOC OXXHJIaHUC mX 1 CPEAHEEC KBAAPATUICCKOC OTKIIOHECHHUE GX .

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

Tect no pazneny 4

1. Ecniut mosiBiieHrE 0THOT'O COOBITHS UCKITIOYAET MOSBICHHUE JPYroro COOBITHS B OTHOM U TOM >K€ UCTIBITAHUH, TO TaKUe
COOBITHS HAa3BIBAIOT

A) nocroBepubiMu;, b) coBMecTHbME; B) HecoBMecTHBRIMY; 1) ciydaitHBIME.

2. Cymmoii coOpiTrit A 1 B Ha3bpIBatoT COOBITHE, KOTOPOE MMPOMUCXOIUT TOTAA U TOIBKO TOTA, KOTJa MPOUCXOJUT

A) tonmpko coosrTre A; B) x0T 651 071HO U3 coOBITHIT A 1 B; B) TOnbKO coObITHE B;

I') He mpowncxoauT HU OIHO U3 COOBITHI A U B.

3. CymMMa BepOsTHOCTEH IBYX MPOTHUBOIIONOKHBIX COOBITHIT paBHA

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

4. CKONBKO MOKHO COCTABUTH YETHIPEX3HAYHBIX umcen u3 mmdp 5, 7, 8, 9 Tak, uToOb Bce udpsl B M1300paKeHUHN JUCTa
BXOJIFTH TOJTBKO OJWH Pa3.

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

5. CeMb CTYIEHTOB CHAJIM 3K3aMEH 10 TEOPUH BEPOSTHOCTEH Ha XOpOHIO M OTINYHO. CKOJIBKHMH CIIOCOOaMU MOTIIH
OBITH ITOCTaBJICHBI UM OICHKA?

A)42;B) 12; B) 21; I') 18.

Kirou

| 1 | 2 3 4 5
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B | 0 | B | a | a
UTOI'OBBINI TECT IO JUCHUILIAHE «BBICIIASI MATEMATHKA»
3ananme 1. Vron Mexny Bextopamu @ = (1,0, 1) n b =(0, 1, 1) paBen
a) 30°; 6) 60°; B) 90°; r) 0°.
4 1 0
3ananue 2. Cymma Matpun A = upB= paBHa
-3 7 9 -5
0 4 3 4). 2 2 4
a) : R (_12 12} ) ; o2 )
=21 17 75 -15 6 2
3x% —4x+7
3ananue 3. 3HaueHue npeaena Jjm ———— PaBHO
x50 7x? +12x
a) 00, 07 B) 3 n ~®.
I
3ajanue 4. 3HaUCHHE TIPOM3BOIHON QYHKIIUK Y = In(x2 + 5) B TO4Ke X = | paBHO
a) 1; 6) 1/3; B) 3; r) - 1/3.
0 .
3ananue 5. CenpMoi 4jieH psna m paBeH
o1 n?-—1
a7, 5) E; B) 1; r) 49.
16
N ., 07 _ 2 3
3aganue 6. 3HaYCHHE YACTHON MPOU3BOAHON —— Iyist QyHKIHKH Z = 3xy + Y pasHo
X
2 3y” +y°; 5 6y*; » 3y%; n 6Xy.
3ananue 7. UrpanbHast KocTh OpocaeTcst OUH pa3. BeposTHOCTh TOro, UTO MOSBUTCS He MeHee S OUKOB, paBHA
a) 1/6; 0) 5/6; B) 1/2; r) 1/3.
3ananue 8. OOuiee pereHne audepeHnanbHoro ypaBHenus 1 — x2 -y =5 nmeer Bu:
a) y=Inx+C;06) y=5arcsinx+C; B) y=5arcsinx;r) y=arcsinx+C.
1 2 3 4 5 6 7 8
0 r a 0 0 B r 0
6.4. OueHo4YHbIE CPEJACTBA MPOMEKYTOYHON ATTECTAIIUH

Bonpocs! u 3a1anusa K 3k3ameny. 1 cemectp

CucreMbl JTUHEHHBIX YPABHEHUI U MATPULIBI

1.
2.
3.

©oo~No A

10.
11.
12.

Uro Ha3bIBaeTCSI MaTPHIIEH pazmMepa m X n?

Kaxkas MaTpuIa Ha3pIBaeTCs KBaIPAaTHOW; HYJIEBOI; THArOHATBHON;, SMHUIHOMN ?

Uro Ha3pIBaeTCS CyMMOH JIByX MaTpHIl; Pa3HOCTHIO, IIPOM3BEICHNEM YHCIa (¢ HAa MaTpPHUITyA4; MPOU3BENCHUEM
MaTpuiibl A Ha MaTpuily B?

BermonHsAETCS TN IepEMECTHTENBHBIN 3aKOH IO OTHOLIEHHUIO K IPOM3BEICHUIO IBYX MaTpHIL?
Ilepeuncnure cBOICTBA onepauuid HaJ MaTpULAMHU.

Kakas MaTpuma Ha3pIBaeTCS TPAaHCIOHUPOBAHHON K TaHHOW Matpwuied?

Uro Ha3BIBAETCSI JOMOIHUTENFHBIM MUHOPOM 3JIEMEHTa MAaTPHIBI N-TO mopsaka?

Uro Ha3bIBaeTCs aIreOpandeckuM JOMOITHEHHEM 3JIEMEHTa MaTPHUIBI N-TO Topsiika?

Kakast MaTpuna Ha3pIBaeTcst 00paTHOI 10 OTHOIIEHHMIO K MaTpurieA ?

CoopmynupyiiTe He0OXOIMMOE U IOCTATOYHOE YCIOBHE CYIIECTBOBAHMS OOpPAaTHOW MaTPHIIBI.
[TpuBenure hopMyiTy, C ITOMONIBIO KOTOPOH HAXOIUTCS 0OpaTHasi MaTpHILA.

Uro Ha3BIBAETCSI PAHTOM MaTPHIIBI?

33



13.
14.
15.
16.
17.

18.
19.
20.

Kakwue npeoOpazoBaHus MaTPHUI] HA3BIBAIOTCS JIEMEHTAPHBIMHE?

Kaxas cucrema NHHEMHBIX ypaBHEHHM Ha3bIBACTCS JIMHEWHOM?

Yto Ha3bIBAa€TCSl OCHOBHOM MAaTpPHULIEH CUCTEMBI U PACIIMPEHHOMN ?

Cdhopmynupyiite Teopemy Kponekepa-Kamnemmm — KpuTepuii CyIecTBOBaHUS CHCTEMBI JINHEWHBIX YPaBHEHUIMA.
B kxakom ciydgae cucrema JIMHEHHBIX ypaBHEHHI MMEET €IMHCTBEHHOE pelIeHHe; OECKOHEYHOe MHOXKECTBO
pelleHNI; He UMEeeT pereHun?

Onumure MaTpUYHBIA METOJT PELIEHHUS HEBBIPOKICHHBIX CUCTEM JIMHEMHBIX YpaBHEHUH.

Onumure npasuiio Kpamepa pelieHns HeBbIPOXKIEHHBIX CUCTEM JIMHEMHBIX YpaBHEHUU.

Onummmre Meton ["aycca perieHus cucTeM JTUHEHHBIX ypaBHEHUN

BexkTopnas aareopa

o~ wdhE

8.
9

10.
11.
12

13.
14.

15.
16.
17.
18.

19.
20.
21.
22.

23.
24.
25.
26.
27.

Uro Ha3bIBaeTCs BEKTOPOM?

Kaxue BekTOpBI Ha3bIBAIOTCS KOJNIMHEAPHBIMH; KOMIUIAHAPHBIMU?

Kaxwue oneparuu Haj BEKTOpaMU Ha3bIBAIOTCS TMHEHHBIMU?

Uro Ha3bIBaeTCsA CyMMOMH IBYX BEKTOPOB; IIPOU3BEIEHIEM BEKTOpa X Ha YUCIIO (.

Uro Ha3bIBaeTCs AEKapTOBOM MPSAMOYTOJIBHON CUCTEMOI KOOPIMHAT B MIPOCTPAHCTBE?

Uro Ha3bIBaeTCA paanyc-BEKTOPOM TOUKH M OTHOCHUTEIBHO AEKAPTOBOW MPSIMOYTOIBHOM CHCTEMBI KOOPJUHAT
B [IPOCTPAHCTBE?

[TycTh B nekapTOBOW MPSIMOYTOJIBHOM CHCTEME KOOpAMHAT 3a/aHbl Touku A(X,Yq,2,) ¥ B(x3,¥,,2,). Uemy
PaBHBI KOOPAMHATHI BeKTOpa AB B 3T0ii cuCTeMe KOOpAMHAT?

Uto Ha3bIBaeTCS CKAJIPHBIM NMPOU3BEICHUEM IBYX BEKTOPOB?

[lepeuncaure CBONCTBA CKAJISPHOIO MPOU3BEIECHHUS BEKTOPOB.

Kak onpenensercs mpoeKIus OAHOT0 BEKTOpa Ha HaIpaBJIEHHE JPYroro Bekropa?

3anuiure GopMyIy Uil BBIYUCIEHHUS JUTMHBI BEKTOPA.

Kak onpenensercst ckaJasipHOe IPOU3BEIEHHE BEKTOPOB Uepe3 KOOPIUHATHI BEKTOPOB B JIEKApPTOBOM cCHUCTEME
KoopAuHAT?

UeMy paBeH yrosl ¢ MekIy HEHyleBBIMH BEKTOpPaMH @ 1 b?

B 4eM COCTOUT ycIOoBHE OPTOrOHATBHOCTH (TIEpTEHIHKYISPHOCTH) BEKTOPOB @ U b; YCIOBHE KOMIMHEAPHOCTH
BEKTOPOB @ ¥ h?

Uro Ha3bIBACTCSI BEKTOPHBIM NIPOU3BEJCHUEM BYX BEKTOPOB?

B 1em cocTOUT reoMeTpUUECKUil CMBICT MOJLYJISl BEKTOPHOT'O NPOU3BENCHUS IBYX HEKOJUIMHEAPHBIX BEKTOPOB?
[Iepeuncnure CBOMCTBA BEKTOPHOI'O IPOU3BENCHUS.

3anumure bopmyy TS BBIYMCIICHUS BEKTOPHOT'O MIPOU3BEICHUS BEKTOPOB
a=a,d+a,j+ak ub=Dbi+b,j+b,k.

Uro Ha3bIBAECTCSl CMELIAHHBIM NIPOU3BEICHHEM TPEX BEKTOPOB?

KakoB reomeTpuueckuii CMbICI MOZYJISI CMEIIAHHOI'O TIPOM3BEICHUS TPEX HEKOMILIAHAPHBIX BEKTOPOB?

B 1em cocTouT HEOOXOAMMOE U IOCTATOYHOE YCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB?

Kak BeIpaxaercss cMEIIaHHOE IIPOM3BENCHHE TPEX BEKTOPOB Uepe3 KOOPAMHATHI BEKTOPOB B JEKapTOBOM
crcTeMe KOOpAWHAT?

Uro Takoe JuHelHas KOMOHHAIHS BEKTOPOB.

Kakne BekTOpbI Ha3bIBAIOTCS JIMHEHHO 3aBUCHMBIMHU.

Kakue BekTOpbI Ha3bIBAIOTCS JINHEHHO HE3aBUCUMBIMH.

Hatb onpeneneHue 6a3uca Ha INIOCKOCTH.

Hatb onpeneneHue 6a3uca B IPOCTPAHCTBE.

AHaquTHYeCKasa reoMeTpusi Ha IJI0CKOCTH

1.
2.
3.

10.
11.
12.
13.

14.

3anummuTe o0IIee ypaBHEHHE IPSMON Ha IIOCKOCTH.
Kakoii reomerpudeckuii cMbica K03()OUIMEHTOB pu X 1 Y B 00II[EM ypaBHEHUH MPSMOM Ha TIOCKOCTH?
3anuimiTe ypaBHEHHE IPSIMOI Ha INIOCKOCTH, MPOXoasen yepe3 Touky M (xg, yo) MepHIeHIUKYIPHO BEKTOPY
n=(4,B).
3anummuTe KAaHOHUIECKOE ypaBHEHUE MPSAMON Ha IUIOCKOCTH M YKa3aTh T€OMETPUYECKUH CMBICT BXOASAILINX B
HETO0 IapaMeTpOB.
3anumuTe ypaBHEHHE NPSMOM C yriIoBBIM KOI((HIIMEHTOM M yKa3aTh T€OMETPUYECKHH CMBICT BXOMASIINX B
HET0 apaMeTpoB.
YpaBHEHHS KaKUX MPSMBIX HE MOT'YT OBITh 3allMCaHbl B BU/IC YPaBHEHU C YIIIOBBIM K03 durmieaTom?
3anummTe ycIoBUE MMapauIeIbHOCTH U YCIOBHE TEPIICHINKYISIPHOCTH IBYX MPSMBIX, 3aJaHHBIX YPAaBHEHUSIMH
Aix+By+C,=0u A,x+B,y+C, =0.
3anuimTe ycIoBUE MapauIeNbHOCTH M YCIOBHE MEPIICHANKYIIPHOCTH BYX NPSIMBIX, 3aJAHHBIX YPAaBHEHUSIMH
s N o N iy N o X

mq nq my ny
Kak HaifTi paccTosiHHE OT TOYKH JI0 MPSIMOI Ha IIIOCKOCTH?
Uro Ha3BIBAETCS AIITUIICOM?
3anuimnTe KAHOHUYECKOE YpaBHEHHE JUTUICA. Y Ka3aTh €ro OCH CHMMETPHH, BEPIIMHBI M (DOKYCHI.
Uro Ha3bIBaeTCs THIIEpOOIION?
3anuimmnTe KaHOHWYECKOE YpaBHEHHE THUIEpOONbl. YKa3aTb €€ OCH CHMMETPHH, BEpIIWHBI, (OKYCHI,
JEHCTBUTEIBHYIO OCh, MHUMYIO OCh, ACHUMIITOTBHI.
Uro Ha3bIBaeTcst mapabomnoi?
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15.
16.
17.

3anuimTe KaHOHUTYECKOe YpaBHCHUC napa60m)1. Vka3ath ee BEPUINHY, AUPCKTPUCY, (I)OKYC, OCb CUMMCTpPHH.
Yro Ha3BIBaCTCS OKCHCHTPUCUTETOM SJIJIUIICA, FI/IH€p6OJ'H)I; napa60m)1?

3anummre O6H166 YpaBHCHHUEC KpI/IBOfI BTOpPOro mnopsgaka Ha IIJIOCKOCTH. B xakom CJIyda€ 3TO YPAaBHCHHUC
SABJIACTCA YPABHCHUEM SJIJIUIITUICCKOI'O TUTIIA, I‘I/IH€p6OJ'II/I‘-I€CKOI‘O THIIA, Hapa60J'II/I‘IeCKOFO THMa?

AHaJIUTHYECKANA reoMeTpus B NIPOCTPAHCTBE

1.

w

10.

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

3anuimire ypaBHEHHE IUIOCKOCTH, HpoXomsmei yepes Touky M, (X, Yo,Zo) MEPIECHINKYISIPHO BEKTOPYNl =
(A, B, 0).

3anumure ypaBHEHHUE IUIOCKOCTH, IPOXOAALIEH Yepe3 TpU TOUKH.

C nomoIbio Kakoi (popMyssl MOKHO HAWTH YroJl MEXY INIOCKOCTSIMU?

3anuimre ycIoBHE NapajuIeNbHOCTH u NepIIeHIUKYIAPHOCTH IJIOCKOCTEH
Aix+By+Cx+D;=0wu A,x+B,y+C,z+ D, =0.

Kax HaliTi paccTosiHHE OT TOYKH 10 INTIOCKOCTH; OT TOUKHU A0 NPSIMON B MPOCTPAHCTBE?

3anumuTe KaHOHMYECKHE YpaBHEHMS MPSAMON B MIPOCTPAHCTBE M yKa3aTh T€OMETPUUECKUI CMBICI BXOIIUX B
HUX [apaMeTpoB.

3anuiure napamMeTpuyeckue ypaBHEHHUs NPSMON B IPOCTPAHCTBE.

3anuiuTe ypaBHEHHE INPSIMOM B IPOCTPAHCTBE, MPOXOASIIEH uepe3 JBe AaHHble TOUYKU M;(Xy,Vq,Z;) U
M3 (x3, Y2, Z2).

C noMoIIbIo KaKkoi (POpMYJIbl MOXKHO HAWTH YroJl MeX/1y NPSMBIMH B TIPOCTPAHCTBE?

3anuimure ycIoBHE MapajuIeIbHOCTU U YCIOBUE MEPHEHIUKYISIPHOCTH MPSAMBIX B POCTPAHCTBE, 33JaHHBIX B
KaHOHHUYECKOM BHJIE.

Kax HaliTi yroia Mexay npsiMoil B MPOCTPaHCTBE U INIOCKOCTHIO?

3anuimre yClIoBHE MapauIeNbHOCTH U NEPIEHIUKYASIPHOCTH IPSAMON B IPOCTPAHCTBE U MJIOCKOCTH.

Kakast moBepXHOCTh Ha3bIBaeTCs [IUIMHIAPUIECKOM?

Kakast moBepXHOCTb Ha3bIBAETCS KOHUYECKOIT?

Kaxkast moBepXHOCTb Ha3bIBAE€TCSl TOBEPXHOCTHIO BpaIIeHNUs?

3anuinure o0lee ypaBHEHUE NMOBEPXHOCTH BTOPOro mopsijka. IlepedncinTe nmoBepXHOCTH, KOTOPhIE MOXKET
OIpEeIeNIATh 00Ilee YpaBHEHHE MPSIMOH.

Bonpockl 1 3aaHus K IK3aMeHy 2 ceMecTp

BBenenne B MaTeMaTHYeCKUil aHAIN3

BoOoo~Noog~wNE

[EEN
[EEN

0.
. Yto Takoe OeckoneuHo mMaiblie pyHkimu? [lepeuncnure ux cBoHCTBA.
12.
13.
14.
15.
16.
17.
18.

Uro Ha3biBaercst hyHKIHEH?

UYro Ha3bIBaeTCs 00JIACTHIO ONPEeTICHI M MHOXKECTBOM 3HAYCHUH (YHKLIUH.
Kakast ¢pyHKUMSI HA3bIBa€TCSl MOHOTOHHOM; CTPOr0 MOHOTOHHOW ?

Maiite onpenenieHne 4eTHON (HeueTHON) QYHKIUH.

Yro Takoe neproanueckas GyHKIHA, epron?

[epeuncnure OCHOBHBIE 3IeMEHTapHbIE (YHKIIHH.

UYro Ha3bIBaeTCA NpeaesioM QyHKIHN?

Omnpenenure MoHsATHE Tpeena GyHKIUN Ha OECKOHEUHOCTH.

Coopmynupyiite onpeneneHus: OJHOCTOPOHHUX IPEIENIOB.

CdhopmynupyiiTe epBbIii 3aMedaTesIbHBIN MPeei; BTOPOil 3aMedaTesbHbIN Mpeen.

Kak cpaBHHMBaIOT 6€CKOHEUHO Masble QyHKIMN?

Kakue GeckoHeUHO Malibie ()YHKIIUH Ha3bIBAIOTCS SKBUBAJICHTHBIMU?

3anummTe HEeTOYKy SKBUBAJIEHTHBIX OECKOHEYHO MAaJIBIX.

Uro Ha3biBaeTcs PyHKIMEH, HEMPEPHIBHON B TOUKE?

Yro Takoe TOUKHU pa3priBa GyHKIMK? [IprBeanTe KaccupUKaLUIO TOUEK pa3pbiBa QYHKIHH.
CdhopmynupyiiTe TOHITHE HEMPEPHIBHOCTU (DYHKIIMU HA OTPE3KE.

[epeuncnure cBoiicTBa QyHKIMIA, HEPEPHIBHBIX HA OTPE3KeE.

JAuddepenuuanbHoe ncuuciaenue GyHKUMi OQHONH NepeMeHHOM

RBOoo~NoGM~WDE

12.
13.
14.

0.
1.

Uro Ha3bIBACTCSI TPOU3BOIHON (PYHKIIUH?

B gem cocTouT reoMeTpruiecKuil 1 MEXaHUIECKUIT CMBICI TIPOU3BOIHOM?

Uemy paBHa MPON3BOIHAS CYMMBI, IPON3BEACHNS M YACTHOTO ABYX (QYHKIIMIA?

3ammmmure popMyisl qudQepeHIpOBaHIS CTEIICHHON U MTOKA3aTENEHON (hyHKITHH.

Uro HazpIBaeTcs JorapuMuaeckuM audGepeHIpoBaHuEM?

Kax HaliTH IpON3BOIHYIO TIOKA3aTEIEHO-CTETICHHON (DyHKIINHU?

Cdopmynupyiite onpeaeneane aupdepennuana. Kakoi ero reoMeTpHIecKiii CMBICIT?
Kak ucnionp3yercs quddepeHnman B MprONIMKEHHBIX BHIYHCICHIUSIX ?

Copmynupyiite onpeaencHre IpOU3BOIHON N-TO TMOPSAKA.

3anmmmure Gopmyiy JleitOHMIA AT TPON3BOIHOM N-TO TOPSAKA MPON3BEACHNS (YHKIIHIA.
Kak HaliTH TpOM3BOIHBIE NMEPBOTO M BTOPOTO TOPSAKOB (PYHKIMH, 33JaHHOW ITapaMeTpHdecKH; HEsIBHOW
¢GbyHKTIIN?

Uro Ha3bIBaeTcst qudpepernuanom N-ro nopsiaxa?

Cdopmynupyiite Teopemy Ports. Yikaxknure ee reOMETpUIESCKAN CMBICI.

Coopmynupyiite Teopemy Jlarpamka. YKaKUTE €€ TeOMETPHIECKUN CMBICI.
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15.

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

24,
25.

26.
27.

) o 0 [e9]
C(l)OpMyJ'II/IpyI/ITe paBUiIo Jlommrans JJIL PACKPBITUA HCONIPEACIICHHOCTCH THIIA [E] n [—]
{oe]

Kak packpbiBatoTcs HeonpenenaeHHocTy tuma [0 - oo] u [oo — o] ¢ ucnons3osanuem npasuna Jlomurans?

Kak packpeiBaroTcsi CTENIEHHbIE HEOIIPEAEIEHHOCTH C UCIIOIb30BaHNEM NpaBwiia Jlonurans?

Sammmmre Gopmyiy Teiinopa ¢ octaTodHbIM 4ieHOM B opme Jlarpamxa.

Samummre Gopmyiry MakiopeHa.

Kak HaiiTi nHTEpBaNbI BO3pacTaHus U yObIBaHUS (GyHKIUHN?

Kakoe He00X0UMO€E yCIOBUE JTOKATIBHOTO IKCTpeMyMa?

Kaxue Touky Ha3bIBaIOTCS KPUTHUIECKUMU?

CodopmynupyiiTe 1OCTATOYHOE YCIOBHE CYIIECTBOBAHHUA KCTpeMyMa (YHKIHH, CBSI3aHHOE C IIPOM3BOJHOM
TIEPBOTO MopsaKa.

CdopmynupyiiTe OCTATOYHOE YCIOBHE CYIIECTBOBAHHUS 3KCTpeMyMa ()YHKIUM, CBS3aHHOE C IPOM3BOIHOM
BTOPOTO TOPSIIKA.

Kak HaifTH MpOMeXyTKH BBITYKJIOCTH, BOTHYTOCTH, TOYKHU Tepernda?

Kak HaiiTi BepTUKaJIbHbIe aCHMNITOTHI rpaduka GpyHKIMH; HAKJIOHHBIE aCUMIITOTHI?

Kak HaiiTi HanOosblee 1 HaMMEHbIlee 3HaueHne (QYHKINKM Ha OTpe3Ke?

Juddepennmanbaoe ncunciaenne GyHKIMii HeCKOJIbKUX NepeMeHHbIX

1.

n
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11.

CohopmynupyiiTe onpesenenue GyHKIMN N IEPEMEHHBIX, €€ 00JIaCTH ONpeeNieHns] 1 MHOXKECTBA 3HAYCHHH.
Chopmynupyiite ompeneneHue (GYHKIUM JBYX TEPEMEHHBIX W ee¢ o0jacth ompeneneHus. Kakos
TE€OMETPUUECKUM CMBICH 3THX TOHSITHN?

Uro Ha3bIBaeTCs IUHUEH YPOBHS (QYHKIIHMH JIBYX MEPEMEHHBIX ?

CoopmynupyiiTe onpeseneHe NoBepXHOCTH ypoBHs GpyHKuuuuU = f(X,Y, ).

CdopmynupyiiTe onpeieneHre YaCTHBIX MPOU3BOIHBIX (DYHKIMHU JIBYX MEPEMEHHBIX.

Cdopmynupyiite onpenenenue nonHoro nuddepenimana GyHKIMU N IEpEMEHHBIX; ABYX ITEPEeMEHHbIX.
Kak ucnone3yercst nosiHeli AuddepeHiyai B mpuOImKEHHBIX BBIYUCICHUSX ?

CdopmynupyiiTe onpeeneHe Npou3BOJHOM 10 HAITPaBJICHHIO.

Cohopmynupyiite onpeneneHue rpajueHTa GyHKINH.

Kak cBsi3aHa mpon3BoHast O HANPABJICHHIO C TPAJIUEHTOM ?

Omnpenenure U yKaKUTe MPaBUIIa HAXOXKICHUS IPOU3BOJHBIX U AU (EPEHINATOB BBICIIHX MOPSIKOB.

HeonpeneseHHbIH HHTErpaJl

1. Maiite onpenenenue nepsoodpasHoi a1a ¢pyakimu f(x) Ha npoMexyTke (a; b).
2. T'padux kakoii nepoobpastoit 11 pyukunu f(x) = T
3. TlosicHuTe CMBICIH Ollepali «BBe/IeHUe o] 3HaK auddepennnanan?
4. YxaxuTe NpaBUIO NPUMEHEHHS 3aMEHbI IIEPEMEHHOI B HEONIPEIeICHHOM HHTerpale.
5. 3anummre GOpMyNTy UHTETPUPOBAHUSI 10 YACTSIM.
6. Uro 0003HAYAET TEPMHH «BBIICIUTH LIENYIO YACTh HEMIPABUIILHOH Apo0H»?
X+1
7. Ha kakue npocreiimme 1podu packiagpBaeTcs Apodb ———————"
p Ap p A P (x+1)? (x2+x+1)
- X
8. Kak parmonammsupyercs wuHTerpan | R(sinx,cosx) dx? Ilouemy moacraHoBka t= tg> HaspIBACTCA
YHUBEPCAJIHHOM?
9. Kaxk Bbruucisiercs uHTErpai Buzaa sin"xcos™xdx B 3aBUCHMOCTH OT YETHOCTH M HEUYETHOCTH TOKa3aTeneil n u

m?

10. Kak BuucisieTcs uaTErpan Buaa J sinmx cos nx dx ?

11. TIpu TIOMOITH KaKHX MOACTAHOBOK MOKHO BBIYHCITHTH MHETErpamsl [ V3 — x2dx, [ V3 + x2 dx, [ Vx2 — 3dx.
Onpeie/ieHHbIii HHTErpas.

RBOoONO WD E

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

0.
1.

[aiite onpenenenue onpeaeaéHHOro NHTErpaia, yKakKUuTe ero reOMeTpUIecKUidi CMBICIT.

[Iepeuncnure OCHOBHBIE CBOMCTBA ONPENEIEHHOIO HHTETPAIIA.

3amummute popmyny HeroTona-JleiGHmma.

YkaxnuTe IpaBUiIO IPUMEHEHHS 3aMEHbI IEPEMEHHON B ONPEIETICHHOM HHTETpae.

Bemmumure ¢popMyy HHTErpHpPOBaHUS O YacTsAM VIS OIPEISIICHHOI0 HHTETpaIa.

Jaiite onpeneneHre HECOOCTBEHHOT0 HHTETpala [ poa  yKaxkuTe ero reOMeTpUIecKril CMBICTT.

Haiite onpenenenne HecoOcTBeHHOr0 nHTETpana Il poma n ykaxure ero reOMeTpHIECKUI CMBICI.
CdopmynupyiiTe MpU3HAKN CXOIMMOCTH HECOOCTBEHHOT 0 MHTETpana I poxa.

CopmymmpyiiTe MpU3HAKK CXOAUMOCTH HecoOcTBeHHOro nHTerpaia Il poxa.

Kak BBMHCINTS TUTONIAb IIIOCKOH (DPUTYpPBI C IIOMOIIBIO ONPEIENICHHOI0 HHTETpana?

Kak BeIIuCINTD ANMHY AYTH KPUBOH B JEKAPTOBOH CHCTEME KOOPANHAT; B TOJSIPHBIX KOOPANHATAX; B CIydae,
€cJIM KpHBas 3a/1aHa apaMeTPHIECKUMH YPaBHEHNUSIMU?

3anummure GopMyiry BEIMHCIEHHS 00bEMa Tela 1Mo IUIOMAASIM ero NapauIeNIbHbIX CEUCHHH.

[TpuBenure Gopmyy s 006EMOB Ten BparieHuit BOKpyr ocu OX, BOKpyr ocu Oy.

3anumure GopMyITy BEIYHCICHHS TUIONIA M TOBEPXHOCTH Tella BPaIICHUS.

Kak HaliTi Maccy HEOJHOPOTHOTO CTEPIKHS?

Mo xakum hopmysamM HaXOAATCS KOOPIUHATHI IEHTPA TSHKECTH INTOCKOHW KPUBOH M KPUBOIMHEHHOW Tpanenuun?
3anumure GopMyIry 11 BBIYUCIEHUS paboThl mepeMeHHol crtbl F(X).
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Bomnpocs! u 3aganus K 3k3amMeHy. 3cemecTp
Juddepenumnaibubie ypaBHeHHS.
Kakoe ypaBHeHne Ha3piBaeTcsl TuQQepeHInanbHBIM YpaBHEHHEM TIEpBOro HopsiaKa?
Maiite omnpezerneHre oOIIEro M YaCTHOrO pemmeHni uddepeHransHOro ypaBHeH!s IEPBOTO MOpPsIIKa.
Coopmynmupyiite Teopemy Komm cymecTBoBaHMS ¥ €AWHCTBEHHOCTH pelIeHHs audQepeHraIbHoro
ypaBHEHHS TIEPBOTO MOPSIIKA.
Sanmmure oOmmit Bu quddepeHnnanTb-HOro YpaBHEHHs C Pas3IeIIOIUMHICS ITepEeMEHHBIMH.
Kakoe muddepennuaipHoe ypaBHEHHE MTEPBOT0O TOPsIAKA Ha3bIBACTCS OTHOPOJHBIM?
3anuiure o0l BU IUHEHHOTO MU depeHanbHOro ypaBHEeHUs! IEPBOTO TOPsIIKa.
Kakne mMeTons! pemenus tnHeiHOro aug ¢ epeHnnaib-HOT0 ypaBHEHHS IEPBOTO MOPsIIKa BBl 3HaeTe?
3anuiure ypaBHeHUE bepHYI U yKakute METOBI €ro peleHHs.
ChopmynupyiiTe HCOOXOIUMOE U JOCTATOYHOE YCIOBHE TOTO, YTOOKI ypaBHeHHUE P(X,y)dx+Q(X,y)dy=0 Obu10
ypaBHEHHEM B IIOJHBIX TU(depeHnnanax.
10. Kakwue criocoObI perreHus ypaBHEHHS B MOJTHBIX AuddepeHIpanax cymecTByrT?
11. Yro Takoe MHTErpUPYIOIINI MHOXHUTENb?
12. Jlaiite onpeaenenue audepeHInaaIb-HOro ypaBHEHHS N-0Tr0 MOpsIIKa.
13. Uro Ha3bIBaeTCst OOIIMM W YACTHBIM pelIeHUIMHU TUddepeHIMaIbHOro ypaBHEH s N-0ro nopsiika?
14. Kaxwue tTunbl tuddepeHInanbHbIX ypaBHEHNH BBICHIMX MOPSIIKOB JOIYCKAIOT MTOHMKEHHE TTopsiiKa?
15. Kakwe muddepeHnumanbHple ypaBHEHHS N-0ro IOps/Ka HAa3blBAIOT JIMHEHHBIMH  OJHOPOJHBIMHU;
HEOIHOPOMHBIMH? 3alUIINTE UX B 00IIEM BH/IE.
16. Kakas cucrema peleHHi JMHEWHBIX OAHOPOAHBIX I depeHInaNbHbIX YpaBHEHHH Ha3bIBaeTCs
(dbyHIaMeHTaIbHOU?
17. Kaxk 3amuceiBaeTcs o0lee perieHre JIMHEHHbBIX OIHOPOIHBIX Au((epeHITUaTBHBIX YPAaBHEHHH N-0r0 MopsiaKa?
18. Kak 3amuceiBaeTcsi oOliee pelleHne JIMHEHHBIX HEOAHOPOAHBIX I depeHInanbHbIX YpaBHEHUI N-0ro
nopsika’?
19. B uém 3akiroyaeTcst METO/l BapHAIU IIPOM3BOJIBHBIX MOCTOSHHBIX?
20. B uém 3akiovaercs MPHUHIMI CYNEPHO3UIMN PELICHUH JUTs JIMHEWHBIX HEOJHOPOIHBIX NuddepeHraibpHbIX
ypaBHEHHUH n-0ro mopsaka’?
21. Kakoe ypaBHEeHHEe Ha3bIBAIOT Xapakrepuctiudeckum? Kak ero HaiTu?
22. Kako# B uMeeT oOllee pelIeHHe JIMHEWHOro OAHOPOAHOrO Au((GepeHInaIbHOr0 ypaBHEHHsT BTOPOrO
HOpsIIKa C TIOCTOSHHBIMU KO3((GUIIMEHTaMH, €CIIH KOPHH XapaKTePHUCTUIEKOT0 YPABHEHHSL:
23. a) neliCTBUTENbHBIC U PA3IIMYHbIC;
24. 0) paBHbIC;
25. B) KOMIUICKCHBIC;
26. Kaxkue cnenpaibHble BUJIBI PABOI YaCcTH JTMHEHHOTO HEOJHOPOIHOro TUddepeHIMalIbHOro YypaBHEH S N-0ro
HOpsIZIKa C IIOCTOSHHBIMU KO3 (GHUIIMEHTaMU pacCMaTPHUBAIOTCA IPH 0A00pE BUA YaCTHOIO PEIIeHHUs ?
27. 3amumuTe YacTHOE PelleHue JTMHEHHOro HEOXHOPOIHOr0 A depeHINaIbHOrO ypaBHEHHS N-0ro HOpsIKa AT
cllydaeB, KOrJa npasasi 4yacTh f(x) umeer Bun:
28. a)f(x) = Ae™,
29. 0)f(x) = Asinfx + Bcosfx;
30. B)f(x) = P, (x)e™.
31. Kakas cucrema audpepeHIHanbHbIX YPAaBHEHUH HA3bIBACTCS KAHOHUYECKON; HOPMAIbHOW ?
32. Cdopmynupyiite 3agauy Ko uist HopManbHO# cucTeMbl Au(GepeHIInaIbHbIX ypaBHEHUIA.
33. Yrto Ha3bIBaeTcs OOIIMM pelieHUeM HOPMAaIbHOM crcTeMbl T (hepeHIHaTbHBIX YPaBHEHHI?
34. 3anummre JUHEWHYIO OIHOPOIHYIO chcTeMy qud(epeHInaNbHBIX YPaBHEHUH.
35. KakoBa cTpykTypa o0ILEero petieH s JTMHEHHON OHOPOAHON cUCTeMbl AU GepeHINaTbHBIX YPaBHEHHNA?
36. 3amummTe JUHEWHYIO HEOJHOPOJHYIO cUCTEMY TU(depeHIIUATbHBIX YPaBHEHHUH.
37. KaxkoBa cTpykTypa 0oOILEro peieHus JMHEWHON HEOJHOPOAHON CHCTeMbI AU epeHIINATBHBIX YPaBHEHH?
Paawl.
1.YucnoBsie psaasl. CXOAUMOCTB.
2. Heobxomumpblit 1 JOCTaTOYHBIE IPU3HAKH PALOB (cpaBHEHUS, Jamambepa, Ko i WHTETpaTbHBIH).
3. 3HaKomepeMeHHbIe U 3HaKouepenytommecs paasl. [Ipn3nak JleitOrmma. AGcomoTHas U
YCIIOBHAs CXOAUMOCTb.
4.OyHKIMOHATBHEIE PSIIBL. PaBHOMEpHAS CXOIMMOCTb.
5. CrenenHsbIe psaapl. IHTEpBaI CXOOMMOCTH.
6. Panpt Tefinopa m Makiopena.
7. [IpumeHeHNe K BRIYUCICHUIO QYHKITHHI U ONpeeNIeHHBIX HHTETPAJIOB.
8. Pan dypre. Paznoxkenne Gpyukimii B psia Pypbe ¢ epruogoM 271 u neprogaom 21.
9. Henonusle psnsr Oypoe.
10.Paznoxxenne B psisl @ypbe HENEPHOANIECKUX (PYHKIUH.

wn e
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Bonpocs! u 3a1aHus K 9K3aMeHy. 4 cemecTp
Teopus BeposiTHOCTEI
1. Kaxkue coObITHS HA3bIBAIOTCS JOCTOBEPHBIMH, HEBO3MO)KHBIMH, CITyIaiHBIMU?
2. Kakne coObITHs Ha3BIBAIOTCSI COBMECTHBIMH, HECOBMECTHBIMHU, PABHOBO3MO)KHBIMH?
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11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31

32.
33.

Kak 0003Ha49aI0T 1 B KaKHMX CIy4dasix UCIIONB3YIOT KIACCHYECKOE U TEOMETPHIECKOE ONpEIeTICHHE BEPOSITHOCTH ?
Kakne ocHOBHBIE CBOWCTBA BEPOSATHOCTH?

Kakne xomMOMHAIMy Ha3bIBAIOTCS IIEPECTAHOBKAMHM, pa3MelIeHUsiMH, codeTaHMsMHu? Kak oOo3Hauaercs u
BBIYHUCIISIETCS KOJTMIECTBO 3TUX COCMHEHHHN?

CohopmynupyiiTe TEOpEMBI CIIOKEHHUST BEPOSITHOCTEH COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

Kakne ciryqaiinbie coOBITHS Ha3bIBAIOTCS HE3aBUCHMBIMH?

Kak 0003HauaroT 1 ONpeesstoT YCIOBHYIO BEPOITHOCT?

CdhopmynupyiTe U 3amuIInTe TEOPEMBl YMHOXKEHUSI BEPOSTHOCTEH 3aBUCHMBIX W HE3aBHCHMBIX CITy4aiHBIX
coOBITHIT?

Kakum ycioBUsIM JOKHO YIOBJIETBOPATH COOBITHE, YTOOBI €70 BEPOSITHOCTh MOXKHO OBLIO HATH 10 hopmyIe
moTHoH BepostHocTu? Kakoii Bux umeer 3ta hopmyna?

[Tpumenenne popmynsr baiieca. 3ammmure Gpopmyinsl baiieca.

Uro Ha3bIBaeTcs dhopmyoi beprymm?

[To xakum opmynaM HaXOIAT BEPOSTHOCTH IOSIBICHUSI COOBITHSI A MEHee m WIM He MEHee m pa3 B n
HE3aBHCHMBIX MCTBITAHUAX cXeMbl bepHymm?

Mo xakoii popmyne HaXOmAT BEPOSITHOCTD MOSIBJICHHSI COOBITHSL A XOTs ObI OZIMH pa3 B N UCTIBLITAHUSX ?

Kak naiiti Hanbosee BepoITHOE 3HaYEHHE YnCIIa MOsIBJICHUsI coObITHsI A B cxeme bepHymm?

B kakux cmywasx ucrnons3yor ¢opmyny I[lyaccoHa, JOKanbHYIO WM WHTETpajbHYIO (opmynsl Myaspa-
Jlamnaca?

Kak HaiiTi BepoSTHOCTB TOSIBIICHUS] COOBITHS B CITy4ae MPOCTOro MoToKa?

Uro Takoe ciydaiiHble BEJIMYHHBI, TUCKPETHBIE U HENPEPBIBHBIE CITyYaiiHble BETHYHHBI?

YKaXuTe OCHOBHBIC 3aKOHBI pacnpeaciacHus ﬂHCerTHOﬁ BEJIMYMHBI U YCJIOBHSA X HUCIIOJIB30BaHUS.

Kak onpenenstorcs ¥ 4TO XapaKTepU3YyIOT YUCIOBBIE XapaKTePUCTUKU AUCKPETHBIX CIyJalHBIX BETUYHH?

Kak omnpezenstor ¢pyHKIHIO pacnpeneneHus U INIOTHOCTH BEPOSTHOCTEH HENPEPBIBHBIX CITYYaHHBIX BETHMYHH?
Kakue cBoiicTBa UIMEIOT 3T HYHKIIUH?

Kakast cymectByer cBs3b MeXIy HHTerpaibHON W nuddepeHnmansHoil  QyHKIMSIMU — pachipesielieH s
BEPOSITHOCTEH?

[To xakum opMysiaM MOXKHO BBIYUCIUTE BEPOSITHOCTD TIONAJaHuUs CITy4aiiHOM BEIMYMHBI B IPOMEXYTOK (a, b),
UCIIOJIb3Ysl HHTETPANIbHYIO WK AU(PepeHrnanbayo GYHKIHNA pacpeeieHus ?

Kaxkue uncnoBble XapakTepUCTHKH CYIIECTBYIOT AJIs HEIPEPBIBHBIX CITy4aifHBIX BEIMYHMH U YTO XapaKTePU3yeT
KaXkaas u3 Hux?

Kak BBIYMCINTD YUCIIOBBIE XapaKTEPUCTUKH HEIIPEPBIBHBIX CITy4aliHbIX BEJIUYHMH?

VYKakuTe OCHOBHBIE CBOMCTBA MAaTEMaTHUECKOIO OXKHMIAHHS M AUCIIEPCUHL.

VYKaKuTe OCHOBHBIE 3aKOHBI PACIIPEAEICHNS HENPEPhIBHBIX CITY4alHbIX BEIUYUH U UX BU.

KakoBbl 4HCIIOBBIE XapaKTEPUCTUKH OCHOBHBIX 3aKOHOB DACIPENCNCHUS IUCKPETHBIX M HEMpPephIBHBIX
CITy4ailHbIX BENUIHH?

Mo xakum hopMyTaM HaxOASAT BEPOSITHOCTD MOMAaHUsI CIIydaitHON BermduHbl X B IPOMeXyToK (a,b), ecmun X
pacnpezeneHa o paBHOMEPHOMY, IIOKa3aTeIbHOMY I HOPMAJIbHOMY 3aKOHY?

Kax naiitu ¢yHkuuio pacnpemenenus Y = @(X), ecnu X — AMCKpeTHas WIM HENPEPBIBHAS CilydaiiHas
BeTHYUHA?

Kaxk ompenensror HavyanbHbIE W IEHTPAIbLHBIE MOMEHTHI, KO3()(GHUIMEHT KOPPENISIUU U KaK CBSA3aHbI IIOHATH
KOPPEJSALUH, 3aBUCUMOCTH ¥ HE3aBUCUMOCTH CIIy9aiHBIX BEIHIHH?

Cdhopmynupyiite paBuio 30 U KaK OHO HCIIONIb3YeTcsi?

Cdopmynupyiite meHTpaIbHYIO MPENeNbHY0 TeopeMy JIsamyHoBa.

MarteMaTH4yecKasi CTATHCTHKA

N~ wWNE

10.
11.
12.
13.
14.

15.

UYro sByISETCS MPEAMETOM MAaTEMAaTHUECKOW CTATUCTHKU ?

CdopmynupyiiTe OCHOBHBIE 3a/1a9l MATEMaTHIECKON CTATUCTUKH.

Jaiite onpeaeneHns TeHEpaIbHON U BEBIOOPOYHON COBOKYITHOCTH.

OxapakTepu3yHTe CyIIHOCTh BBIOOPOYHOI'O METOIA B MATEMAaTHIECKON CTATHCTHKE.

Jaiite omnpeneneHns ANCKPETHOTO U MHTEPBAJIHHOI'O BAPHALIOHHBIX PSIJIOB.

Urto Ha3BIBAETCS IMIUPUUIECKON QYHKITHEH pacpeneneHus.

Urto Ha3BIBACTCS TOIUTOHOM U TUCTOTPaMMOi?

Jaiite onpeneneHus: BEIOOPOYHON CpemHEH, BEIOOPOYHOM AWCIEPCHH, BEBIOOPOTHOTO CPETHEKBAIPATUIECKOTO
OTKJIOHEHHS.

Jaiite ompeneneHne TOUSYHOH OIEHKH IMapaMeTPOB PaCIIpeIeNICHIsI CTyIaiftHOW BETMYUHEBI U CHOPM YIUPYITE
TpeOOBaHMS, MPEABABIIEMBIE K TOUCUHBIM OIIEHKAM.

YKaXnTe TOUCUHbIE OIIEHKH MaTEMaTHIECKOTr0 O>KUIaHNS U ICIEPCHU.

OxapakTepu3yHTe METO MOMEHTOB ITOyIEHHUS TOYETHBIX OIICHOK.

OxapakTepu3yiTe METO MaKCHMaJILHOTO IIPaBIONO00Hs.

Jaiite onpeaencHus JOBEPUTEIBLHOIO UHTEPBAIIA, JOBEPUTEIBHON BEPOSATHOCTH, YKAKUTE TOYHOCTD OLICHKH.
VYKaxuTe MNpaBUIO INOCTPOEHHS JOBEPUTEIBHOIO HMHTEpBana A OLEHKHM MaTeMaTU4ECKOro OXHJaHHS
HOPMAaJIBHOTO PacHpeAEIeHUs IPU U3BECTHON AUCIEPCHUH.

Vkaxure NpaBUIO IMOCTPOEHHS JOBEPUTEIBHOIO HMHTEpBana U OLIEHKM MAaTeMaTH4ECKOrO OXKUIAHHUS
HOPMAJIBHOTO PAaCHpeAeTIeHUs IPU HEU3BECTHON TUCIIEPCHH.
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16. Vkaxure NMpaBWJIO HaXOXKAECHWS MHTEPBAJIHHOW OIIEHKH CPEIHEKBaIpaTHYECKOTO OTKIOHEHHS HOPMaJbHOTO
pacripeeneHusl.

17. laiiTe onpeneneHne cTaTUCTUIECKON TUITOTE3bl, OCHOBHOM 1 ajIbTEéPHATHBHOM THITOTES3.

18. [laiiTe onpeneneHus OmMMOOK IIEPBOro M BTOPOTO pojia, KPUTHUECKOH 00acTy.

19. HazoBuTe OCHOBHBIE 3TAIlbI TPOBEPKH CTATHCTHIECKUX THIIOTES.

20. CopmynupyiiTe TpaBHIO MPOBEPKH THIIOTE3Hl O 3HAYEHHH MAaTeMaTHYECKOTO OKHIAHHWS HOPMAalbHOTO
pacripeeneHusl.

21. CcopmynupyiiTe paBUiIO MIPOBEPKH TUIIOTE3BI O HOPMAIEHOM PacIpesielieHHH C UCTIONIB30BAHUEM KPUTEPHUs
[Mupcona.

6.4  IIpumepHasi TeMaTHKa KypPCOBBIX padoT (IPOEKTOB)
V4eOHBIM IUTaHOM HE IPEXYyCMOTPEHO

6.5 MeTozmqecmde YKazanuss JIJisd oﬁyqamumxcﬂ nm0o OCBOCHHMKO IUCHUIIJIMHBI
(MoayJis1)

CamocrosiTesibHas paboTa SIBISIETCS BAKHOM COCTAaBILIOIICH B M3YYCHHM JAUCLMIUIMHBEI U COCTOMT U3
CIICAYIOIINX BUJOB JESITEIbHOCTH:

- CaMOCTOSTEIEHOE M3y4YCHHE TEOPETHYECKOr0 MaTepuaia, B TOM YHCIIE JOMONHUTEIBHOS H3YydeHHE
MaTepuaioB JIEKIUH;

- THOJIrOTOBKA K MPAKTUYECKUM 3aHATHIM — U3ydeHHE (OCBOCHHE) TEOPETHIECKOH YacTH, OTHOCSIIEHCS
K 3aKOHaM (DPU3MKY, IPUMEHSIEMbIM B PELLICHNH 33124 1 BBINOITHEHUIO PabOTHI;

- TIOJIFOTOBKA K JJA0OPAaTOPHBIM paboTaM — M3ydeHHe (OCBOCHHE) TEOPETHIECKON YaCTH, OTHOCSIIEHCS K
BBITIONHEHHIO Pa0OTHI; CO3AaHME OTYETa IO BBHIMOIHEHHOH 1abopaTopHOil paboTe; MOArOTOBKA K CODECEJOBAHHIO 1O
pabore.

I/ISy‘IeHI/Ie JUCHHITTIMHBI Tpe6yeT CHCTEMATHUYCCKOI'O u OCIACAOBATCIBHOIO  HAKOIUICHUA 3HaHPII>i,
CIICZIOBATEINILHO, MPOIYCKH OT/CTBHBIX TEM HE MO3BOJISIIOT IITyOOKO OCBOMTH MPEAMET.

Meroauueckue yka3aHusl 110 IOATOTOBKE K MaTepuaiaM JIEKLUH.

CryzneHTraM HE0OX 0JIUMO:

OcBOUTH TeOpeTI/I‘-ICCKI/Iﬁ MaTtepuall, HalTU OTBETHI Ha MpEACTAaBJICHHBIEC BOIIPOCHI, HCIIONb3YsI KOHCIEKTBI
JEeKIMH M pPEeKOMEHIyeMylo IuTeparypy. Kaxaylo Henmemro peKOMEHIYyeTCsl OTBOAWTh BpeMs sl MOBTOPEHHUS
NPOIMICHHOTO0 MaTepHana, MpoBepsiss CBOM 3HAHMSA, YMEHHS M HAaBBIKM IO IPEACTAaBICHHBIM BolpocaM. [lepen kaxmoit
JeKLuel mpopadaThIBaTh MPEABIAYLIYIO JIEKLHIO, 1 TEOPETHYECKHI MaTepHall B PeKOMEHAYEMOH JIUTepaType UL TeMBbI
npencrosimied Jexkuuu. Ilpu 3aTpyqHEHHAX B BOCHPUATHM JIEKIMOHHOTO MaTepuaia, ClefyeT oOpaTHUThCS K
PEKOMEHIYEMBIM U MHBIM JIUTEPATYPHBIM HCTOYHUKAM U pa3o0paThcs caMocTosTenbHO. Ecnu pazobpathes B MaTepuae
BCE XK€ HE yHaIoCh, TO CYLIECTBYeT IpaduK KOHCYJbTalMil NpernojgaBaTens, KOrAa MOXKHO OOpaTHUThCS K HeMy 3a
MOSICHEHUSIMH WJIH K€ IPOSICHUTH 3TOT BOIPOC y 0ojiee YCHEeBaIOIMX CTYyAEHTOB CBOEH Ipynibl (II0TOKA), a TaKkoKe Ha
MPaKTUYECKUX 3aHATHAX. BaXKHO HEe OCTaBIIATH MACIITAOHBIX «OENBIX IATEH» B OCBOGHHUH MaTepHaa.

PexomeHIanuy 1mo nMoAroTOBKE K MPAKTHIECKUM/ Ta00paTOPHBIM 3aHATHAM.

CryneHTraMm cleayer:

Jo odepeaHOro MpakTUYECKOrO 3aHATHUS, IO PEKOMEHIOBAaHHBIM JIMTEPATYPHBIM HCTOYHHMKAM HpopadoTaTh
TEOPETUYECKUI MaTepual JIEKIUH 110 TeMe IPaKTHYECKOTO 3aHATHA. TeopeTHIecKHi MaTepra ClIeayeT COOTHOCHUTD C
NPUKIaJHBIM, TaK KaK B HUX MOTYT IPUMEHATHCS Pa3IMYHBIE TOIXOABI, METOIBI U T.I. HHCTPYMEHTAPUH, KOTOPBIN He
BCErJa OTPA)KEH B JIGKIIMHU WIN PEKOMEHIYeMOH yueOHOM IuTepaType; B Hayajle NPaKTHYECKUX 3aHATHH, ONpeenuTh ¢
IpernoJaBaTeNeM BONPOCH [0 MaTepHally, BBI3BIBAIONIIEMY OCOOBIC 3aTPYJHEHHsS B €ro IOHUMAaHHWH, OCBOCHUH,
HEOOXOJMMOMY TPH pPEIICHWH NOCTABJICHHBIX HAa 3aHATHU 3a]a4; Ha 3aHATUAX, IOBOOWTH KAXKIYI0 3a4ady o
OKOHYATEIEHOr 0/JIOTMYECKOT0 PELICHHNS, IEMOHCTPUPYS IIOHUMAaHHE IIPOBEACHHBIX PAcYeTOB (BBIBOIEI).

CryneHTaM, HPOITYCTHBIIUM 3aHATHA (HE3aBHCHMO OT NPHYHMH), HE HMEIOIINE NMHCHbMEHHOTO BBIIOJHEHHS
nabopaTopHON PabOTHl M NMPAKTHYECKOTO 3aaHus, WM HE MOATOTOBUBIIHMECS K JAHHOMY IPAKTHYECKOMY 3aHSTHIO,
PEKOMEHIYeTCS OTYUTATHCS IPENOAABATEIIO TI0 MPOIYIICHHBIM TeMaM 3aHATHH OJHHM W3 YCTAHOBJIEHHBIX METOIOB
(caMOCTOAITENIHHO ~ TEPENHCAHHBIA  KOHCIEKT, pedepaT-oTpaboTKa, BBINOJHEHHAs J1a00paTOpHO-TIPaKTHYEcKast
pabota/3aaHue U T.I1.), HE TI03KEe COOTBETCTBYIOIIETO CIEAYIOLIErO 3aHATHS.

CTyneHTBl, He OTYHMTABIIMECS IO KaKAOH He NMpopabdOoTaHHOM MMM Ha TeMe, K Hayally 3a4eTHOW CceccHu,
VITyCKarOT BO3MOXKHOCTB IIOJIYYUTh IOJNIOKECHHBIE PEHTHHIOBBIE Oayuibl 32 pabOTy B COOTBETCTBYIOIIEM CEMECTpE, CO
BCEMH BBITEKAIOIMMH MOCICACTBHIMH.

7 YYEBHO-METOJAMYECKOE M HWH®OPMAIMOHHOE OBECIEYEHME JUCHHAILIAHBI
(MOIY.JISY)

7.1. Pexomenayemast 1uTepaTypa
7.1.1. OcHoBHasd JUTEpPaTYpa

1. [Humaves B. C. Bricmast maremaruka: yueonux / B.C. llumageB. — Mocksa: MTHOPA-M, 2021. —
479 c. — (Bricuree oopasoBanue). https://znanium.com/catalog/product/1185673
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https://znanium.com/catalog/product/1185673

2. Sumenes JI. T. Beiciirast Mmatematuka: yaeouuk / JI. T. Slumenés. - Mocksa: PUOP: Uudpa-M, 2020. -
752 c. - (Boiciuee oOpa3zoBanue; bakanaspuart). https://znanium.com/catalog/product/1056564

3. Jlakepuuk A. P. Beiciast matemarika. KpaTtkuii kype: yaebnoe nocodbue / A. P. Jlakepuuk. - MockBa:
Jloroc, 2020. - 528 c. - (HoBas ynuBepcuterckas oubimoreka). https://znanium.com/catalog/product/1214510

4, Mansixun B. W. Briciias MmatemaTHka: yaeoHoe nocooue / B. M. Mansixun. — 2-¢ u3j., nepepad. u
nom. — Mocksa: UTHOPA-M, 2020. — 365 c. — (Beiciree oopa3oBanwe). https://znanium.com/catalog/product/1067788

5. Kydep H.A. Kypc BeIcIIel MaTemaTHkH: yaeOHOe mocodue: [16+] / H.A. Kyuep, O.B. Mansimenko,
A.A. XKannuna; KemepoBckuil rocygapcTBeHHBIH yHHBepcuTeT. — KemepoBo: KemepoBckuil rocynapcTBeHHBIN
yuuBepcutet, 2019. — Y. 1. OcHoBbl anredpsl. — 132 c.: wn. https://biblioclub.ru/index.php?page=book&id=600276

6. Kyuep H.A. Kypc Bricmieit matemaruku: yde6Hoe mocobue: [16+] / H.A. Kyuep, O.B. MasnsimieHko,
A.A. XKannuna; KemepoBckuil rocynapcTBeHHBIH yHHBepcureT. — KemepoBo: KeMmepoBckuil rocynapcTBEeHHBIN
yauBepcurer, 2019. — Y. 2. JludpdepeHunansHoe wncuucienue (QyHKUMA omHOro mnepemenHoro. — 109 c.: wmi.
https://biblioclub.ru/index.php?page=book&id=600275

7. Pxxesckuii C.B. Bricias matematrka: yueOnuk / C.B. PikeBckuii. - MockBa: Madpa-M; Znanium.com,
2018. - 814 c. - (Beicuree oOpazoBaHue). - ISBN 978-5-16-107481-7 (online).

https://znanium.com/catalog/product/1014067

7.1.2. JlomoJHWTEJbHAS JIUTEPATypa

1. [Mankun A. C. 3aauu ¢ peleHUsIMH 10 BBICIIEH MaTeMaTrKe, TEOPUH BEPOSITHOCTEM,
MaTeMaTUYeCKON CTATHCTUKE, MAaTEMAaTHUECKOMY ITPOrPaMMHUPOBAaHMIO: yueOHOe mocobue as 6akanaBpos / A. C.
ankun, B. A. [lankud. — 9-¢ uzn., ctep. — MockBa : M3natenscko-Topropas kopropaius «Jlamkos u K°», 2020.
— 432 c. https://znanium.com/catalog/product/1091871

2. [umaues B. C. 3agaunuk 1Mo BeICIIeH MaTeMaTke : yueoHnoe nocodue / B. C. Illunmaues. — 10-e
u3g., crep. — Mockea HOPA-M, 2020. — 304 ¢. — (Beiciiee o0pazoBaHue).
https://znanium.com/catalog/product/1042456

3. KpaTtkuii Kypc BBICIIIEH MaTeMaTHKX Y4eOHUK / o o0, pen. A. 3. H., npod. K. B. Banauna. - 4-¢
u31., crep. - MockBa M3aatenscko-Toprosast kopropaiws «/lamkos u K°», 2020.-510 c.
https://znanium.com/catalog/product/1093244

4, Beperennukor B.H. Beiciias Matemaruka. DiieMeHTHI BhICIeH anreOpbl. HeomnpeeneHHbIi HHTETpa
yueOHoe rmocodue: B 2 uactsx: [16+]/ B.H. Beperennukos. — Mocksa; bepaun: Jupexr-Menuna, 2020. — Y. 1. - 98 c.:
ui. https://biblioclub.ru/index.php?page=book&id=598951

5. Amnnpenmena E. H. CoopHuKk npakTiyeckux padoT mo BeICiIel Maremaruke. OyHKIun
KOMIUIEKCHOT 0 IiepeMeHHoro. OrnepalonHoe ucuncienue: yued.-meroaud. nocobdue / E.H. AnapeniieBa. — Mockaa:
HHO®PA-M, 2019. — 99 c. https://znanium.com/catalog/product/1025593

6. Bepuuer C.H. CrenpanbHble I71aBHI BRICIIEH MATEMAaTHKU: PYKOBOJICTBO K PEIICHHUIO 3a7a4 C
TEOPETHYECKUM MaTepHajoM I10 TEOPHHU BEPOSITHOCTEH M MarteMaTnyeckoi cratuctuke: [16+]/ C.H. Bepuues,
I'.B. Henorub6uenko, b.C. Pe3nnkoB; HoBocnOupckuii rocyapcTBeHHbIH TexHIUYeCKuil yHuBepcureT. — HoBocuOupcek:
HoBocubupckuii rocynapcTBeHHbIN TexHUYeckuil yHuBepeuteT, 2018. — 231 c.: ., Tadm.
https://biblioclub.ru/index.php?page=book&id=576572

7. Pacromunna O.M. Briciias Mmatemaruka: yueonoe nocoowue: [16+]/ O.M. Pacromunna; MoCKOBCKHIA
NEAArorn4eCcKui ToCyJapCTBEHHbIM YHUBEPCUTET. — MOCKBa: MOCKOBCKHII Ie1arOrMu4eCcKuii rocy1apCTBEHHbBIN
yuausepcurer (MIITY), 2018. — 150 c.: . https://biblioclub.ru/index.php?page=book&id=599191

8. JIypee U. T'. Beicias matematuka. [Ipaktuxym: yue6. mocobue / U.I'. JIypee, T.I1. dynTtrkoBa. —
Mocksa: Byzosckuit yaeounk: MTHOPA-M, 2018. — 160 c. https://znanium.com/catalog/product/935333
9. Kykosckas T.B. Briciias MaTemMaTnka B mpuMepax M 3aadax: yaeOHOe SJIEKTPOHHOE U3aHuE: B 2

yactsix / T.B. XKykosckast, E.A. Monokanosa, A.W. YpycoB; TamMO0BCKuii rocy1apCTBEHHbII TeXHUYESCKU I
yHuBepcuteT. — Tam60B: TamOoBCcKui rocymapcTBeHnbIi Texanaeckuii yausepeuret (TT'TY), 2018. — Y. 2. — 161 c.:
Tabi., rpad. https://biblioclub.ru/index.php?page=book&id=570339

10. XKykosckas T.B. Briciast MaTemMaTHKa B IpUMepax U 3afadyax: ydeoHoe nocoobue: B 2 4. /
T.B. XKXykosckas, E.A. Monokanosa, A.J1. Ypycos; TaMOOBCKui1 rocyTapCTBEHHBIN TEXHUUECKUN YHUBEPCUTET. —
Tam60B: TamMOOBCKHIA TOCYIapCTBeHHBIN TexHIUecknil yanBepcureT (TTTVY), 2017. — Y. 1. — 130 c.: ui.
https://biblioclub.ru/index.php?page=book&id=498922

11. Pacronmunaa O.M. Breicmas maremarnka: npaktukyM: [16+]/ O.M. Pacromuamna; moxn pen. AL
HwxuaukoBa; MOCKOBCKHI NTEAArorndeckuili rocyJapCTBEHHbIN YHUBEPCUTET. — MOCKBa: MOCKOBCKHII earoruy ecKui
rocynaapcTBennsiii yausepcuter (MIITY), 2017. — 138 c.: wi. https://biblioclub.ru/index.php?page=book&id=599190

12. Marasunanukos JI.W. Beicmas matemaTnka: muddepernnansaoe ucaucinenne / JI.Y. Mara3suHHUKOB,
A.JI. Mara3unankoB; Tomckuii 'ocynapcTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBiieHus u panuodnekTporuku (TYCYP).
— Tomck: TYCVYP, 2017.—188 c.: uin. https://biblioclub.ru/index.php?page=book&id=481033

13. Hertsapesa O.M. Bricmast MaTemaTnka. MaTepuansl U MOATOTOBKH OaKaJlaBpOB M CHELIUATHCTOB!
yaebHoe mocobue: B 3 u / O.M. lertapea, P.H. Xy3naxmeroBa, A.P. Xy3snaxmeroBa; Ka3zanckuii HarmioHaJbHBIN
HCCIIEAOBAaTENbCKUM  TeXHonorumueckuii  yHmeepcuteT. — Kaszamb: KazaHCkuil  Hay4HO-HCCIIENOBaTENIbCKUN
TexHonornueckuit yansepcurer (KHUTY), 2016. —Y. 1. — 104 c. https://biblioclub.ru/index.php?page=book&id=500626

14. CnpaBoyHoe mocobOue TO BbIcHIeii MaTemarnke: ydeOHoe mocobume: [16+] / B.W. Byreipus,
C.H. Bepuues, I'.B. Henoru6uenxo, 3.b. lIBapr; HoBocuOupckuii rocynapcTBEHHbBIH TEXHHYECKUH YHUBEPCHTET. —
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HoBocubupck: HoBocuOMpckuii  TocynapCTBEHHBIH TeXHHYeckui  yHuBepcurer, 2016. — 276 c.. wi
https://biblioclub.ru/index.php?page=book&id=573950

15. Banmuu K.B. Beicmas marematuka: yaeOuuk / K.B. bamaus, B.H. banusikos, A.B. Pykocye; mon
o6mr. pen. K.B. banmuna. — 2-e 3., crep. — Mocksa: ®JIMHTA, 2016. — 361 c.: Tabm., rpad., cxem.
https://biblioclub.ru/index.php?page=book&id=79497

7.2. JluneH3moHHOe W CBOOOAHO PpacHpocTpaHsieMoe TIPOrpaMMHoOe ofecriedeHHe B TOM 4HCJe
0Te4eCTBEHHOI'0 MPOU3BOACTBA
Microsoft Windows 10 Pro
Microsoft Office 2010

7.3. Tlepeyenb mpodecCHOHAIBHBIX 023 TAHHBIX, HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM H PECYPCOB CeTH

HNnaTtepuer

1. DnektponHo-ombnmuoreyHas cucrema "Jlanp". Pexxum nocryna: https://e.lanbook.com/

2. DNEeKTPOHHO-OMOIMOTEUHAsE CUCTeMa "YHUBEpCUTETCKas OuOnnoreka omiaidH". Pexxum moctyna:
https://biblioclub.ru/

3. DnekTpoHHO-O0MOIMOoTeuHas cucteMa "Znanium.com". Pexum noctyna: https://znanium.com/

4, Hauwmonansnsiii udposoii pecype "PYKOHT". Pexxum gocrtyna: https://rucont.ru/

5. Hayunas anexrponnas 6ubnuoreka "eLIBRARY.RU". Pexum noctyna: https://www.elibrary.ru/

6. [DIATOOPMA  OHJIAMH-OBPABOBAHUSI LMS Moodle. Pexum  goctyma:  https:/

https://do.mgutm.ru/

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHbI MOAY JIs)

y‘-le6Ha§[ AyauTOpUst AJIs IIPOBEACHUS 3aHATHI JICKOMOHHOI'O TUIIA, 3aHATHUI CEMHMHAPCKOI'0O TUIla; 1A
KYypCOBOI'O ITPOCKTUPOBAHUA (BI)I]'IOJ'[HGHI/IH KYPCOBBIX pa60T); JJIsL TPOBEACHUA I'PYTITIIOBLIX U UHAUBUAYAJIbHBIX
KOHCYJIbTallU; AT TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuu. PaGoune mecta obyudaronmxcs; Pabouee
Mmecto npenofasarens; Hoyroyk; Ipoekrop, Dxpan; KnaccHas gocka, [I9BM ¢ noakitoueHneM K ceTH MHTEPHET U
obecrieueHreM JJOCTYIIa B 3JIEKTPOHHYIO HH(OPMAaIIMOHHO-00pa3oBartelibHyto cpeay YHuBepcurera. Aapec: 453850,
Pecriy6nuka Bbamkoprocran, r. Meneys, yin. Cmonenckas, 1. 34, ctp.1, ayn. 1-208

9. OPIrAHM3AIIUSI OBPA3OBATEJIBHOI'O INPOLHECCA 1Ji JMI C OIrPAHUYEHHBIMU
BO3MOXHOCTAMU

Opranuszanus 006pa3oBaTENIbHOr0 Ipolecca s UL ¢ OrpaHHYCHHBIMH BO3MOXHOCTSMH OCYLIECTBIISCTCS B
COOTBETCTBHHU ¢ «METOAMYECKUMH PEeKOMEHJAMAMH 110 OpTaHU3aliK 00pa30BaTeIbHOIO NpoIecca Ul HHBAIUIOB U
JIML C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI B 00Opa30BaTENbHBIX OPTaHU3aLUAX BBICIIETO 00pa30BaHUS, B TOM
YHCIIe OCHAIIIGHHOCTH 00pa30BaTebHOro mporeccay MunuctepcTBa oopasoBanus U Hayku PO or 08.04.2014r. Ne AK-
44/058H. B 00pa3oBaTeNbHOM IPOLIECCE HCIIONB3YIOTCS COILMANIBHO-aKTHBHBIE M Pe(IeKCUBHBIE METOIbI OOydYeHHS,
TEXHOJIOTUM COLMOKYJIBTYPHOH peaOWIuTaliyM C IeNbl0 OKa3aHWsA IIOMOIIM B YCTAaHOBJICHHH MOJHOLCHHBIX
MEXJIMYHOCTHBIX OTHOIICHUH C OPYIMMH CTYASHTaMH, CO3JAaHHH KOM(OPTHOrO MCHXOJOTMYECKOro KIUMaTa B
CTyaeHYecKor rpymme. CTyAeHTHl ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSMH 310POBbS, B OTJIIMYHE OT OCTAIBHBIX CTYAEHTOB,
HUMEIOT CBOM CrielM(UUecKrue OCOOCHHOCTU BOCHPHATHS, nepepadoTku Mmatepuana. [logbop u paspaborka ydeOHBIX
MaTepHajoB IPOU3BOIATCSA C y4eTOM HHIMBHAYaIbHBIX ocoOeHHocTeil. [IpemycMoTpeHa BO3MOXKHOCTE OOydeHHs MO
WHIMBUIYaJIbHOMY I'pa(uKy, IPH COCTABICHUH KOTOPOrO BO3MOXKHBI pa3jIMYHbIe BApHAHTHI [IPOBENCHUS 3aHATUI: B
aKaJeMHYECKOH IpyIe 1 HHAUBUIYaIbHO, Ha JIOMY C HCIIOJIb30BAaHUEM JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT Uil
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AKTyanIu3anusi ¢ yY4eTOM pa3BUTHSl HAYKH, TeXHUKH, KYJbTYPbl, JKOHOMHKH, TeXHHMKH, TEXHOJIOTMi H
conMAJIBLHOI cdepbl
Pyxosoautens OIIOII

OUO, 10MKHOCTh, yUeHas CTENEHb, 3BaHKE Tloanuce

Pabouas mporpamMma akTyanu3upoBaHa, 00CYKIeHa U 0JJ00peHa Ha 3aceIaHuH 00eCTIeYnBArONICH Kademaphl
HNudopmamoHHbBIC TEXHOIOTUY U CUCTEMEI YIIPaBICHUS

IIpotokon ot 202 1. Ne

®OUO, 10IKHOCTh, ydeHas CTENEHb, 3BaHKe Tloamuce

Pabouas mporpamma corjlacoBaHa Ha 3aceJaHHU BBITYCKAOIICH Kadeaps
TeXHOIOrHY MUIIEBBIX MPOU3BOJICTB

IIpotokon ot 202 1. N

®OUO, 10MmKHOCTh, yUeHas CTeNEeHb, 3BaHKe IToxmuck

AKTyanu3amusi ¢ y4eTOM Ppa3BHMTHSI HAayKH, TeXHMKH, KYJIbTYpbl, JKOHOMHKH, TeXHHKH, TEeXHOJOTHH W
conMAaJIbLHOI cdepbl
PyxoBoautens OINIOII

®OUO, 10MmKHOCTh, yUeHas CTeNEeHb, 3BaHKe [Tonmuck

Pabouast mporpaMmMa akTyaJlu3upoBaHa, 00CYX/IeHa U 0100peHa Ha 3acelaHny olecrieunBaronel Kageaps
HubopMaMoHHbIE TEXHOJIOTUU U CHCTEMBI YITPaBICHHS

ITporokon ot 202 r. Ne

®UO, 10mKHOCTh, yUeHas CTENeHb, 3BaHHE [Toamuck

Pabouast mporpaMma corjiacoBaHa Ha 3ace/laHiH BhITycKatomie kadeapbl
TexHoMoruu MUIIEBBIX IPOU3BOICTB

ITporokon ot 202 r. Ne

OO, DomKHOCTh, yICHAs CTEIICHb, 3BAaHHE Iloamuch

AKTyanuzanus ¢ yY4eTOM Ppa3BHTHsI HAyKH, TeXHMKH, KYJbTYpbl, JKOHOMHKH, TeXHHKH, TEXHOJIOTHH H
coLUATbHOI c(epbl
PyxoBoautens OIIOII

OO, DomKHOCTh, yIeHas CTEIICHb, 3BaHHIE Tloamnuch

Pabouast mporpamma akTyanu3upoBaHa, oOCyKJeHa 1 000peHa Ha 3acelaHiu 00ecTIeurBalolei Kadeapsl
WHpopMannoHHBIE TEXHOTIOTUH ¥ CHCTEMBI YIIPABJICHUS

[IpoTokon ot 202 1. No

®UO, nomKHOCTh, yUeHas CTEIeHb, 3BaHUE Iloamuch

Pabouast mporpamMma coriiacoBaHa Ha 3aCeJJaHUH BBITYCKAIOIIeH Kadenphl
TexHOIOTMH NHIIEBHIX POU3BOICTB

[Iporokon ot 202 1. No

@O, DomKHOCTh, yIeHAs CTEIICHb, 3BaHHUE Tloamuck

AKTyanuzanus ¢ yY4eTOM pPa3BHTHSI HAayKH, TeXHMKH, KYJAbTYpbl, 3KOHOMHKH, TeXHHKH, TEeXHOJIOTHH H
COLUATBbHOI c(epbl
PyxoBomutens OIIOIT

@O, DomKHOCTh, yICHAS CTCIICHb, 3BaHHUE TToamuce

Pabouas mporpamMmMa akTyaqu3upoBaHa, 00CYXIeHa U 000peHa Ha 3acelaHiH 00eCIIeYnBarOIIeH Kadeapr
WHadopmannoHHbIe TEXHOIOTHH M CHCTEMBI YIIPABICHUS

[Ipotokon ot 202 1. No

@O, DomKHOCTh, yICHAS CTCIICHb, 3BaHHUE TToamuce

Pabouas mporpamMmMa corimacoBaHa Ha 3aCE€JaHUH BBITyCKaromel Kadeapsl
TexHONOrnu NUIIEBBIX TPOU3BOACTB

IIporokon ot 202 1. Ne

@O, n0mKHOCTh, yICHAS CTCIICHb, 3BAaHHE Tloanuce
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