MMWHOBPHAYKH POCCUH

®egepanbHOe rocyJapcTBeHHOE 010 KeTHOe 00pa3oBaTeIbHOE yUpeKIeHHe BhICIIero 00pa3oBaHus
«I'opHoO-AuTalickuii roCy1apCcTBeHHbIH YHHBEPCUTET)
(®I'bOY BOT'AT'Y, I'AT'Y, I'opHo-AJuTalickuil roCy1apCcTBEeHHbI YHUBEPCHTET)

Maremaruka
paboyas nporpaMma JUCHMUILIMHBI (MOTYIIs)
3akperuiena 3a kapenpoit kadeapa maremaTuku, u3UKA 1 HHPOPMATUKHI
YueOHblii I1aH 04.03.01_2020_130.plx

04.03.01 Xumus
XUMHSI OKpY)KAOIIEeH Cpelibl, XMMUYECKasl SKCIIEpTH3a U IKOJIIOrHYecKast 0e30MacHOCTb

Kpanuduxanus OakanaBp

dopma 00yueHust O4YHast

OO011as Tpy10eMKOCTh 14 3ET

Yacos 1o yueOHOMY TUIaHy 504 Buppl koHTpONSt B cemecTpax:
B TOM YHCJIE: 9K3aMeHEI 2, 4
AyJIUTOPHBIE 3aHATHS 208 sauersl 1, 3
caMocCTosITeNbHas pabora 202,8
4acoB Ha KOHTPOJIb 87,2

Pacrlpene.neﬂue YacoB JUCHMIIVIMHBI IO CeMecTpaM

Cemectp
(<Kypc>.<Cemectp Ha 1.1 2(1.2) 32.1) 4(2.2)

Kypce>) Hroro

Henenn 16 3/6 19 18 1/6 18 3/6

Bun 3ansruii vl PIl VI PIT VI PIT vl PIT VI PII

Jlexuyuu 20 20 20 20 12 12 12 12 64 64
[MpakTuueckue 36 36 36 36 36 36 36 36 144|144
Koncynprammu (s 1 1 1 1 0,6 0,6 0,6 0,6 3,2 3,2
Kontpons 0,15 0,15 10,25 (0,25 0,15 0,15 0,25 (0,25 10,8 0,8
Koncynprammm nepen 1 1 1 1 2 2
B ToM yucrne uHT. 10 10 10 10 16 16 18 18 54 54
HUroro ayn. 56 56 56 56 48 48 48 48 208  [208
KonrakrHast pabora  |57,15 |57,15 |58,25 (58,25 148,75 48,75 (49,85 149,85 |214 (214
Cam. pabora 42 42 15 15 86,4 186,44 594 (59,4 1202,8 [202,8
Yacsl Ha KOHTPOITb 8,85 18,85 34,75 |34,75 |8,85 8,85 [34,75 |34,75 (87,2 87,2
Hroro 108 [108 |108 |108 (144 |144 |144 (144 |504 |504




[Iporpammy cocTaBII(H): /é‘%
Kanouoam usuxo-mamemamuqeckux Hayx, ooyenm, Katizopoooe Eezenuii Braoumupoeuy ! ;

PaGowas nporpaMma JUCIUILIMHbBI

Maremarnka

paspaborana B coorBercTBHU ¢ PI'OC:

DelepalIbHBIN rOCy IapCTBEHHBIN 00pa3oBaTeIbHbIM CTaHapT BHICIIETo oOpa3oBaHus 110 HarpaBieHuio o roToBku 04.03.01 Xunms
(ypoBens OakanaBpuara) (rpukas Muno6puayku Poccun ot 17.07.20171. Ne671)

COCTaBJICHa Ha OCHOBaHWUU yqe6Horo IUIaHa:

04.03.01 Xumus

YTBEPIKICHHOTO Y4EHBIM coBeToM By3a oT 30.01.2020 nportoko Ne 1.

PaGouast mporpamMma yTBep:K/IeHa Ha 3aceJaHHH Kadeaphl

kadenpa maremarnkn, Gmukn 1 nHGopMaATHKH

[Iporokon ot 14.05.2020 nporokon Ne 9

3aB. kadeapoit Pacnko Enena AnekcanjpoBHa Vi Pl



Busuposanue PII/I 1151 HCTIO/IHEHHS! B 0YepeaHOM y4eGHOoM roay

PaGouas mporpaMma nepecMoTpeHa, obcyxkaeHa u 0a06peHa s
ucrnonHeHus B 2021-2022 yye6HOM rofly Ha 3acefaHuy kadeapbl
kadeapa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

Iporokon ot [YJ OS% 20211 N L

u.0. 3aB. kadenpoit bornaHosa Pana AnekcaHapoBHa




1. HEJIN 1 3AJTAYH OCBOEHUSA JTUCIIATIINHBI

1.1 l[eﬂu: OCBOCHUC TCOPCTUICCKUX OCHOB MaTECMAaTHUKU U HpI/IO6peTeHI/Ie MPaKTUYCCKUX HABbIKOB PCHICHUSA TCOPCTUICCKUX U
MPAKTUYCCKUX 3a4aY; BI)Ipa6OTaTI) YMEHUE ITPOBOAUTH MaTeMaTUYECKHUM aHallu3 3aaa4 XUMHUYCCKOro COACPIKaHus 1
HCTIOJIB30BATh VI UX PCHICHUS MATECMATUYCCKNE MCTOABI.

1.2|3a0auu: C(bOpMI/IpOBaTB OpeaACTaBJICHUA O POJIM MATEMAaTHUKH U BO3MOXKXHOCTAX €€ IPUMCHCHHMS B XUMUHN, HAYIUThb
HaBbIKaAM MAaTCMAaTHICCKOIO MOACINPOBAHUA PA3JIMIHbIX XUMHUYCCKUX MIPOLCCCOB U HBHGHHﬁ; JaTb I/IHq)OpMaIII/IIO (6]
(byHZ[aMeHTaJ'H)HI)IX IIOHATHAX U MCTOJaX MaTCMAaTHUKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOITL: b1.0.04

2.1|TpeboBaHus K NpeJBapPUTe/ILHOI NOArOTOBKE 00y4al0Ierocs:

2.2| JucuMnINHbI M NIPAKTUKH, 1151 KOTOPBIX 0CBOEHHE JAHHON JUCHUIIMHBI (MO1YJIs]) HE0O0X0IUMO KaK
npeauecTByonee:

2.2.1|Nndopmatuka

2.2.2|dusuka

2.2.3| AHanuTHyeckast XuMHsI

2.2.4|Oprannyeckasi XUMHUs

2.2.5|®usnueckas XuMHs

2.2.6|KommongHas XuMus

2.2. 7| XuMu4deckast TEXHOJIOTHS

2.2.8| BeicOKOMOJIEKYIISIPHBIE COSANHEHUS

2.2.9| XuMH4ecKre OCHOBBI OMOIOrHYECKHUX MPOIECCOB

2.2.10|CtpoeHue BeliecTBa

2.2.11| XuMHYECKUH CUHTE3

2.2.12|Pagnoskoaorus

22.13

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATLIMHBI
(MOJYJIST)

OIIK-4: CnocodeH MIaHAPOBATH Pad0oTHl XHMHYECKOIl HATIPABJIEHHOCTH, 00padaThIBATh H HHTEPNPETHPOBATH NOJyYeHHbIE
Pe3yJIbTaTHI ¢ HCIOJb30BAHMEM TEOPETHUECKNX 3HAHNI H MPAKTHYECKNX HABBIKOB PElIeHNsI MATeMAaTHYeCKAX H pH3NIecKuX
3aga4y

HNJ/I-1.011K-4: [ToHuMaeT NPUHIUIIBI HAYYHOI'0 IJIAHMPOBAHNS, AHAJIN3a, 00PAGOTKH U UHTEPIIPETANIMU Pe3yJIbTATOB
JesiITeJILHOCTH B 00JIaCTH XUMHUHU

3HAET BU/IBI IPOTPAMMHOr0 0becrieueH s, HeoOX0auMOro AJst 3 HEKTUBHOr0 peleHuUsI XUMUYECKHX 33/1a4 U €r0 BO3MOXKHOCTH; yMEET
HCIIONIb30BaTh MaTEMATHUECKYIO0 CUMBOJIUKY JUTS BBIPAXKECHHS KONMUYECTBEHHBIX U KAUYECTBEHHBIX OTHOLICHUH XUMHYECKIUX OOBEKTOB;
BJIa/IE€T OCHOBAMH MaTEMaTUYECKOI0 MOAEIMPOBAHUS ITPUKIIAIHBIX XUMUYECKUX 3a/1ay;

HNJI-2.011K-4: IIpumeHsieT TeopeTHYECKHUE 3HAHUS U MPAKTHYECKHE HABBIKH /Ui PellIeHUs MATEeMATH4YeCKUX U PU3NIECKUX
3a/1a4 npu 00padoTKe M MHTEPIPETALMH IOJIY4eHHBIX Pe3y/IbTATOB

3HAET METOBI COOPa, CTATUCTUYECKOr0 aHANN3a U 00pabOTKK HH(GOPMAIIMH; YMEET IPHUMEHATh METOIbl MATEMaTHIECKOT 0 aHAIM3a U
MOJIEJIMPOBAHNUS, TEOPETUUECKOT0 U SKCIIEPUMEHTAIBHOI'O UCCIIEJOBAHMUSI XMMUYECKUX 3a/1a4; BJaJieeT HaBbIKaMU NP UMEHEHUS
COBPEMEHHOI'0 MaTeMAaTHUYECKOr0 MHCTPYMEHTAPU JUIs PEIIEHUs] €CTECTBEHHOHAYYHBIX 3a/1a4;

HN/-3.0IIK-4: Pemiaer MaTemaTu4ieckue u (pu3nyecKue 3a1a4M NpU IVIAHNPOBAHUY, 00pPa0OTKe U HHTEPIPeTAIIUN
NOJIY4eHHBIX Pe3yJbTaTOB

3HAET OCHOBHBIC COBPEMEHHBIE CUCTEMBI KOMIIBIOTEPHON MaTEMaTHKH, X BO3MOXKHOCTH U CIIEIU(UKY; YMEET UCIIOIb30BaTh
BO3MOYKHOCTH MIEPCOHATBHOTO KOMITBIOTEPA JUTS PEIICHUs] XUMHUYECKUX 33/1a4 MaTeMaTHIECKIMHU METOIaMH; BIIAJICET CIIOCO0aMHU
HAIJSAHOTO TpaMIecKoro MPeACTaBIeHUs PE3YIbTATOB UCCIEIOBAHMUSI.

YK-1: Cnioco0eH ocyliecTBISITH NOMCK, KPUTHYECKUIH aHAIU3 U CUHTe3 HHGOpPMALUHN, TPUMEHSATH CUCTEMHBIN MOAXO0M 11
pelleHusI MOCTaBJIEHHbIX 3a/1a4




HNI-1.YK-1: Ananusupyer 3agauy, BbijieJisisi ee 6a30Bble COCTABJISIOLINE, OCYIIECTBJIsAET JeKOMIIO3ULNIO 32/1a4

3HACT (bsz[aMeHTam)HHe pa3aeiibl MAaTEMaTHKHU (MaTeMaTI/I‘IeCKI/Iﬁ aHaJIn3, aHAJIMTUYCCKYIO I'€OMCTPHIO, HHHGﬁHy}O anre6py,
ﬂI/I(i)(bepeHHI/IaJ'H)HI)IC YpaBHCHUS, YUCIICHHBIC MCTOAbI, TCOPHUIO BEPOATHOCTU U MATCMATUYICCKYIO CTaTI/ICTI/IKy); YMECT CaMOCTOATCIIBHO
MAaTEMAaTHICCKU KOPPCKTHO CTaBUTh €CTCCTBCHHOHAYYHBIC 3a/1a4H; BJIaICCT MATEMATHYCCKUM MBIIIJICHUEM U IIPUHIUIIAMHA
MOCTPOCHUA MATCMATUYCCKUX paCCY)K,I[eHPIﬁ;

HN-2.YK-1: HaxoquT U KPpUTHYECKH AHATH3UPYET HHPOPMALHIO, HEOOXOAUMYIO /151 pellleHHs] IOCTABJICHHOM 3a1a4u.

3HACT MECTO, POJIb 1 BOBMOKHOCTH MAaTCMAaTUKU B XUMHUH; YMCCT IIPUMCHSATH IMOJYUCHHBIC 3HAHWS AJI aHaJIn3a OCHOBHBIX 3a4a4,
TUNWYHBIX IS €CTCCTBCHHOHAYYHBIX JUCHHUIIIIMH; BJIaACCT HABbIKAMH c60pa, aHallu3a U CUCTEMaTHU3alunu Hay‘lHOfI HH(bOpMaHI/II/I;

HNJI-3.YK-1: PaccmarpuBaeT BO3MOKHbI€ BADHAHTHI PelIeHUs 32/1a44, OLEHUBAsA X JOCTOMHCTBA H HEJ0CTATKH

3HAET METO/IbI PEIICHUS] XUMUYECKHX 3a71a4, OCHOBAHHBIX Ha ] depeHIInaIbHOM U HHTETPATbHOM UCYHCIICHHH, TEOPHH

i hepeHIanbHBIX YPAaBHEHUI, TEOPUU BEPOSITHOCTEH U MATEMATUYECKOM CTATHCTHKE; YMEET OLICHUBATh JOCTOMHCTBA U
HEOCTATKH TEX WIIM UHBIX MAaTEMATHYECKHX METOJIOB; BJIAJICCT HABBIKAMH aHAJIN3a U COMCPIKATENbHON HHTEPIPETAIMN O yICHHBIX
PE3yIbTaTOB;

NJ1-4.YK-1: I'paMOTHO, T0rH4HO, APTYMEHTHPOBAHHO (hOPMUPYeT cOOCTBEHHBIE CY:KIeHUS H OleHKH. OT/InYaeT PaKThbl OT
MHEHMIi, HHTepHpeTaluii, OEHOK M T.J. B PACCYKICHUSIX APYTUX YYACTHUKOB JesITeJbHOCTH

3HA€T OCHOBHBIC METOABI JOKA3aTCIILCTB B MATECMATUKE; YMCCT y6eZ[I/IT€J'II)HO JOKa3bIBaTh U 000CHOBEIBATh COOCTBEHHOE MHCHHUC,
CCbLIAsICh Ha aBTOPUTCTHBIC HCTOYHHUKH, B YCTHOM U IMCbMCHHOM BUJIC; BJIaJICCT HABbIKAMU pe(bepHpOBaHI/m Hay‘IHOﬁ JIMTCPATYPHI 110
yKaSaHHOﬁ TEMATHKCE,

HNJI-5.YK-1: Onpenensier u oleHUBAET MOCJEACTBUS BO3MOKHBIX PellIeHHI 3a1a4uu

3HACT KPUTCPHUU IIPUMCHUMOCTH MAaTEMAaTUICCKUX MOZ[eHeﬁ XUMHYCCKUX MMPOU3BOACTB HA IMPAKTUKE; YMECT MIPOTHO3UPOBATH TCUCHUEC
XUMHUYCCKUX IPOLECCOB, UCIIOJIB3YSA METOA MAaTEMAaTUICCKOT0O MOJACIIMPOBAHUS,; BJIAJICCT HABBIKAMU UCCICAOBAHUA U MO)II/I(i)I/IKaHI/II/I
MaATEMaTHUYCCKUX MO}]eHeﬁ JUIA OUEHKU COCTOSIHUSA U IMPOrHo3a pa3sBUTHSA XUMHUYCCKUX SIBJICHUM U IpOLECCOB;

4. CTPYKTYPA U COJEP)KAHME JUCOUILIMHBI (MOY.JIS)

Kon HaumeHnoBanmue pa3nesnoB u tem /Buja | Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | [lpumeyanue

| 3aHATHS 3aHsTHA/ Kvbe 110701 DAKT.
Pa3nen 1. OcHOBBI aJ1re6phI U

AHAJIMTHYECKOI reoMeTpuu

1.1 MartemaTrka Kak Hayka /JIex/ 1 1 NA-1.0I0K- |JI1.1 J11.2 J11.3 1 JICKIIMS-

4 UI- JI1.4 J11.5 J11.6 BH3YaJU3alHs
2.0TIK-4 JI1.7 J11.8
WJ-3.011K- [JI1.9J12.1 J12.2
4UIO-1.YK-| 1237124

1 UO-2.YK- 31 52

1.2 Martpups u onpenenurenu /Jlex/ 1 2 WNO-1.000K- [JI1.1J11.2J11.3] 0
4 UN- JI1.4 J11.5 J11.6
2.0TIK-4 JI1.7 J11.8
WJ-3.011K- [JI1.9J12.1 J12.2
4UIO-1.YK-| 1237124
1 UO-2.YK- 3122




1.3 CucTeMbl TMHEHHBIX anredpandecKux WUJ-1.0I0IK- | JI1.1J11.2
ypaBHeHuit /JIex/ 4 U1- JI1.3J11.4
2.0I0K-4 JI1.5 J11.6
WI-3.0IK- | JI1.7 JI1.8
4 UA-1.VK- 1|J11.9J12.1 J12.2
NA-2.YK-1| JI23J124
NI-3.YK- 1 31 32
N-4.YK- 1
NI-5.YK- 1
1.4 BexkropHas anredpa /Jlex/ WJa-1.000K- | JI1.1J11.2
4 U1- J1.3J11.4
2.0TIK-4 JI1.5 J11.6
WI-3.0IK- | JI1.7 JI1.8
4NA-1.YK-1]J11.9J12.1 J12.2
NI-2.YK-1| J23712.4
N-3.YK- 1 31 32
NI-4.YK- 1
NI-5.YK- 1
1.5 Merton koopauHar /JIex/ WJ-1.000K- | JI1.1J11.2
4 - J1.3J11.4
2.0TIK-4 JI1.5 J11.6
WJa-3.01IK- | JI1.7 J11.8
4 NJ-1.YK- 1{J11.9J12.1 JI2.2
UI-2.VK-1| J123124
Wa-3.YK- 1 31 52
UJI-4.VK- 1
UI-5.YK- 1
1.6 Ipsimas Ha ruiockocty /JIex/ NA-1.0I0K- | JI1.1J11.2 JISKIHS C
4 NJ1- JI1.3J11.4 3aryIaHUPOBaHH
2.0IIK-4 JI1.5J11.6 BIMH OLIMOKaMHU
nA-3.0IK- | JI1.7 JI1.8
4NA-1.VK-1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
1.7 IInockocTs u mpsiMasi B IpOCTPaHCTBE NA-1.0I0K- | JI1.1J11.2
/JTex/ 4 N1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
1.8 Jluanu BTOporo nopsaka /Jlex/ NA-1.0I0K- | JI1.1 J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




1.9 Mpocretimme noepxHocTH /JIex/ na-1.0IIK- | JI1.1JI1.2
4 U- J1.3J11.4
2.0I0K-4 JI1.5 J11.6
Wa-3.000K- | JI1.7 JI1.8
4 1O-1.VK- 1|J11.9J12.1 J12.2
Na-2.YK-1| J23J12.4
NI-3.YK- 1 2132
N-4.YK- 1
NJ-5.YK- 1
1.10  |KommiekcHbie uncia /JIex/ WJ-1.0IIK- | JI1.1J11.2
4 U1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJa-3.000K- | JI1.7 JI1.8
4 UO-1.VK- 1|JI1.9J12.1 J12.2
NJI-2.YK- 1 J12.3712.4
NJI-3.YK- 1 2132
NI-4.YK- 1
NJI-5.YK- 1
1.11 OneMeHTHI Teopuu rpym /JIex/ WJ-1.0IIK- | JI1.1J11.2
4 - JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJ-3.0IK- | JI1.7 JI1.8
4 WO-1. VK- 1|J11.9J12.1 J12.2
UI-2.YK-1| J12.3J12.4
NJ-3.YK- 1 2132
UJI-4.YK- 1
NJ-5.YK- 1
1.12 Jluneitnbie npoctpancTsa /Jlek/ NI-1.0I1K- JIT.1J11.2
4 - J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NA-1.VK-1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J124
Na-3.YK- 1 21092
na-4.YK- 1
NA-5.YK- 1
1.13 OnpenenuTeny 1 UX CBOKCTBA. NA-1.0I0K- | JI1.1J11.2 JIeNIoBast Urpa
Beruncnenue onpeaenurenei /Ilp/ 4 UI- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J124
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
1.14  |Martpuup! 1 onepaiuu Haja HuMu /TIp/ NA-1.0I0K- | JI1.1J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|JI1.9J12.1 J12.2
Na-2.YK-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




1.15 OOpatHast MaTpuIa. DIeMEeHTapHbIS NJ-1.0I1K- JIL.1J11.2
npeoOpa3oBanus. Panr marpunpl. Teopema 4 NO- JI1.3J11.4
Kponekepa-Kamemmm /Tlp/ 2.0IIK-4 JI1.5 JI1.6

nA-3.01K- | JI1.7 JI1.8
4UA-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| JI2.3J12.4
Na-3.YK- 1 21092
N-4.YK- 1

NJ-5.YK- 1

1.16 Mertoap! peleHust CHCTEM JIMHEHHBIX naA-1.01IK- | JI1.1JI1.2 nebaTh

anreOpanveckux ypaBHenuit /I1p/ 4 - J1.3J11.4

2.0IIK-4 JI1.5 JI1.6

naA-3.010K- | JI1.7 JI1.8
4 NJ-1.YK-1{J11.9J12.1 JI2.2
NJI-2.YK- 1 J23J12.4
NJ-3.YK- 1 21092
NJI-4.YK- 1
NJ-5.YK- 1

1.17 Bexropsl. JInHeiiHbIe onepanyy Haj NA-1.0IIK- | JI1.1JI1.2
BekTopamu. [Ipoekiys BeKTopa Ha OCh. 4 U1- JI1.3J11.4
Koopaunats! Bextopa /Ip/ 2.0IIK-4 JI1.5J11.6

NA-3.0I0K- | JI1.7 JI1.8

4 NJ-1.YK- 1{J11.9J12.1 JI2.2
NJ-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2192
NJ-4.YK- 1

NA-5.YK- 1

1.18 JleneHue oTpe3ka B JaHHOM OTHOILICHHUHU. WAa-1.0I0K- | JI1.1J11.2
CkasnsipHOE MPOU3BE/ICHUE BEKTOPOB U €TI0 4 NJ1- JI1.3J11.4
npunoxenus /TTp/ 2.0IK-4 JI1.5 J11.6

nA-3.0I0K- | JI1.7 JI1.8
4NA-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
Na-3.YK- 1 2192
na-4.YK- 1

NA-5.YK- 1

1.19 BextopHoe u cMenaHHOe NpOU3BEACHUS NA-1.0I0K- | JI1.1J11.2 KpYIJIBIN CTOJ

BEKTOpOB U X npuioxenus /TIp/ 4 UJ1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
1.20  |TIpsimas Ha ruiockoctu /T1p/ NA-1.0I0K- | JI1.1 J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.YK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




1.21 JInanu BTOpOro mopsiaxa /Ip/ WUJ-1.0IK- | JI1.1J11.2 KJacTep
4 U- J1.3J11.4
2.0I0K-4 JI1.5 J11.6
Wa-3.000K- | JI1.7 J11.8
4UA-1.VK- 1|JI1.9J12.1 J12.2
Ua-2.¥K-1 | J2.3J12.4
NJ1-3.VK- 1 2132
N-4.YK- 1
NJ-5.YK- 1
1.22  |ITnockocts /Ilp/ WI-1.0I0K- | JI1.1J11.2
4 U1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
WI-3.0I0K- | JI1.7 JI1.8
4 UO-1.VK- 1|JI1.9J12.1 J12.2
NI-2.YK-1 | J2.3J12.4
NJI-3.YK- 1 2132
NJI-4.YK- 1
NJI-5.YK- 1
1.23 IIpsimas B mpoctpanctse. [psamas n NA-1.0IIK- | JI1.1JI1.2
wtockocts /I1p/ 4 UN- J1.3J11.4
2.0IIK-4 JI1.5J11.6
Wa-3.01IK- | JI1.7 J11.8
41O-1.VK- 1|J11.9J12.1 J12.2
UI-2.YK-1 | J23J12.4
NJ-3.YK- 1 2132
NJ-4.YK- 1
NJ-5.YK- 1
1.24 IToBepxHoctu BTOpOro nopsiaka. JIlnnumy, NI-1.0I1K- JIT.1J11.2
3aJIaHHbIC YPABHEHHUSMH B TOJISPHBIX 4 NJ1- JI1.3J11.4
KOOpJMHATAX M MapaMeTpHYECKUMHU 2.0IK-4 JI1.5 J11.6
ypaBHenusimu /TIp/ NA-3.0I0K- | JI1.7 JI1.8
4NA-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
1.25 KomrmnekcHble uncia, 0CHOBHbIE TTOHSATHSI. NA-1.0I0K- | JI1.1J11.2
I'eomerprueckoe n3oOpakeHne 4 UJ1- JI1.3J11.4
KOMILJIEKCHBIX unces. GopMbl 3anucu 2.0IK-4 JI1.5 JI1.6
KOMILIeKCHBIX uncen /TIp/ NA-3.0I0K- | JI1.7 JI1.8
4NO-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
1.26 JeiicTBrs HaJy KOMITJIEKCHBIMU YHCIaMHI NA-1.0I0K- | JI1.1J11.2
Mp/ 4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.YK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




1.27  |JluneitHble anrebpandecKue CUCTEMBI U 32 WUJ-1.0I0K- | JI1.1J11.2
BEKTOPBI B IPMIIOKEHUAX K XHMUYECKAM 4 U1- JI1.3J11.4
3amagam /Cp/ 2.0I1K-4 JI1.5 JI1.6

WJ-3.0I0IK- | JI1.7 JI1.8
4 UO-1.VK- 1|J11.9J12.1 J12.2
NA-2.VK-1| JI23J124
NJ1-3.VK- 1 3152
N-4.YK- 1
NI-5.YK- 1
Pa3nen 2. MaTemaTu4yecKkuii aHam3
2.1 Oynxumn 1 npenens /JIex/ 1 WJI-1.0IIK- | JI1.1J11.2 npodeMHast
4 UJ1- JI1.3J11.4 JICKIIMS
2.0TIK-4 JI1.5J11.6
WJ1-3.0IIK- | JI1.7 JI1.8
4MA-1.YK-1]J11.9J12.1 J12.2
NI-2.YK-1| J23712.4
NJ1-3.YK- 1 31 32
NI-4.YK- 1
N-5.YK- 1
2.2 HemnpepeiBabie Gpynxun /JIek/ 2 WNI-1.0IIK- | JI1.1 J11.2
4 U1- JI1.3J11.4
2.0TIK-4 JI1.5 J11.6
nA-3.0IIK- | JI1.7 JI1.8
4MA-1.YK- 1]J11.9J12.1 J12.2
UA-2.YK-1 | J123712.4
NA-3.YK- 1 31 52
NJ-4.YK- 1
WI-5.YK- 1
23 IIpousBoanbie U nuddepenmans /Jex/ 4 NA-1.0I0K- | JI1.1J11.2 JICKIHS C
4 UI- J1.3J11.4 3aIryIaHUPOBaHH
2.0IIK-4 JI1.5J11.6 BIMH OLIMOKaMHU
nA-3.0IK- | JI1.7 JI1.8
4NO-1.VK-1|J11.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
24 ITpouzBoaHbIie U AU G epeHIaIbl 2 NA-1.0I0K- | JI1.1J11.2
BBICIIUX MOPsAKOB /JIek/ 4 UJ1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.5 JlokanbHblii 3kcTpeMyM G yHKIUH /JIex/ 4 NA-1.0I0K- | JI1.1J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




2.6 Heonpenenennstit uarerpan /Jlex/ nA-1.0IIK- | JI1.1JI1.2 npoOieMHast
4 NO- J1.3J11.4 JIEKIUS
2.0I0K-4 JI1.5 J11.6
Wa-3.000K- | JI1.7 J11.8
4 UO-1.VK- 1]J11.9J12.1 J12.2
Ua-2.¥K-1| J23J12.4
NI-3.YK- 1 2132
NI-4.YK- 1
NJI-5.YK- 1
2.7 Omnpenenennsiii uaTerpain /JIex/ WJa-1.0I0K- | JI1.1J11.2
4 UN- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJa-3.000K- | JI1.7 J11.8
4 UO-1.VK- 1]J11.9J12.1 J12.2
Na-2.YK-1| J23J12.4
NJI-3.YK- 1 2132
NJI-4.YK- 1
NJI-5.YK- 1
2.8 HecoGcTBennbie nHTerpaisl /JIek/ WJ-1.0IK- | JI1.1J11.2
4 UN- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
NI-3.01K- | JI1.7 JI1.8
4 WUO-1. VK- 1{J11.9J12.1 JI2.2
UI-2.VK-1| J12.3712.4
NJ-3.YK- 1 2132
UJI-4.YK- 1
NJ-5.YK- 1
2.9 JuddepennpanbHoe HCUNCIICHHE Wa-1.0I0K- | JI1.1J11.2
(hyHKIUI HECKOJBKUX TIepeMeHHbIX /JIek/ 4 NJ1- JI1.3J11.4
2.0TIK-4 JI1.5 J11.6
Wa-3.01IK- | JI1.7 J11.8
4MA-1.YK- 1{JI1.9J12.1 J12.2
UI-2.YK-1| J237J12.4
UJ-3.VK- 1 31 22
n1-4.VK- 1
UJ-5.VK- 1
2.10 DKkcTpeMyM QYHKIIUH JBYX MTEPEMEHHBIX NA-1.0I0K- | JI1.1J11.2 npoOseMHas
/Jlex/ 4 UJ1- JI1.3J11.4 JIEKIIAS
2.0TIK-4 JI1.5 J11.6
Wa-3.01IK- | JI1.7 J11.8
4MA-1.YK- 1{JI1.9]12.1 J12.2
UA-2.VK-1| J1237J12.4
UJ-3.VK- 1 31 52
UJ-4.VK- 1
UJ-5.VK- 1
2.11  |Psmer /Jlex/ Wa-1.01IK- | JI1.1J11.2
4 UN- J1.3711.4
2.0TIK-4 JI1.5 J11.6
Wa-3.01IK- | JI1.7 J11.8
4MO-1.YK- 1{JI1.9J12.1 J12.2
UI-2.VK-1| J12.37J12.4
UJa-3.VK- 1 3122
UJ-4.VK- 1

WJ1-5.VK- 1




2.12  |Crenennsie psust /Jlex/ WUJ-1.0IIK- | JI1.1J11.2
4 U- J1.3J11.4
2.0IIK-4 JI1.5 J11.6
WI-3.0IK- | JI1.7 JI1.8
41A-1.YK-1]J11.9J12.1 J12.2
NA-2.YK-1| JI23J124
NI-3.YK- 1 31 32
NI-4.YK- 1
NI-5.YK- 1
2.13 Psner @ypoe /Jex/ naA-1.01IK- | JI1.1JI1.2
4 U1- J1.3J11.4
2.0TIK-4 JI1.5 J11.6
WI-3.0I0K- | JI1.7 JI1.8
4MA-1.YK-1]J11.9J12.1 J12.2
NI-2.YK-1| J23712.4
N-3.YK- 1 31 52
N-4.YK- 1
NJ-5.YK- 1
2.14 Oyukiyst. CriocoOb! 3a1aHUs QYHKIUH. WJI-1.0IIK- | JI1.1J11.2
OnemenTapHsie Gynkiwmn /I1p/ 4 U1- JI1.3J11.4
2.0TIK-4 JI1.5 J11.6
Wa-3.01IK- | JI1.7 J11.8
4MA-1.YK-1]J11.9J12.1 J12.2
UI-2.YK-1 | J237J12.4
Wa-3.YK- 1 31 52
na-4.YK- 1
UI-5.YK- 1
2.15 IIpenens! mocnenoBaTenbHOCTEN 1 NA-1.0I0K- | JI1.1J11.2
(dyHKumit. PackpbiTe npocTedmmx 4 NJ1- JI1.3J11.4
HeonpenaenenHocrei /T1p/ 2.0IK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 JIL.8
4NA-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
Na-3.YK- 1 21092
na-4.YK- 1
NA-5.YK- 1
2.16  |3ameuvarenbHbie npenenst /TIp/ NA-1.0I0K- | JI1.1J11.2
4 N1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.17 CpaBHeHHE OECKOHEYHO MaJIbIX () yHKIHIA. NA-1.0I0K- | JI1.1 J11.2
HenpepwiBaocTs GyHKImii /T1p/ 4 UJI- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.YK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




2.18  |IIpousBojHasi, €€ FeOMETPUUYECKUIL, WUJ-1.0I0K- | JI1.1J11.2
(M3UYeCKI ¥ XUMHYIECKHH CMBICI. 4 U1- JI1.3J11.4
IpaBuna u popmynst 2.0IIK-4 JI1.5 JI1.6
maddepertmpoanus /Tp/ nA-3.01K- | JI1.7 JI1.8

4 N-1.YK-1{JI11.9J12.1 J12.2
NA-2.¥yK-1| JI2.3J124
NJ1-3.YK- 1 21092
na-4.YK- 1
NJI-5.YK- 1

2.19  |Jlorapudmudeckoe audhepeHpoBaHme nA-1.0IIK- | JI1.1JI1.2
Mp/ 4 U1- JI1.3J11.4

2.0IIK-4 JI1.5J11.6
WJI-3.0IIK- | JI1.7 JI1.8

4 N-1.YK-1{JI11.9J12.1 J12.2
Na-2.YK- 1 J12.3J12.4
NJ1-3.YK- 1 21092
NJ-4.YK- 1
NJI-5.YK- 1

220  |IIpomsBoxHbIe BBICIINX MOpsAKOB /TIp/ WJI-1.0IIK- | JI1.1J11.2

4 UJ1- JI1.3J11.4
2.0IK-4 JI1.5J11.6
nA-3.0IIK- | JI1.7 JI1.8

4 N-1.YK-1{JI11.9J12.1 J12.2
NA-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2192
Na-4.YK- 1
NA-5.YK- 1

2.21 Juddepenpans nepBoro M BHICIINX NI-1.0I1K- JIT.1J11.2
NOPSIIKOB U uX npunoxxenus /T1p/ 4 NJ1- JI1.3J11.4

2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JI1.8
4NO-1.VK- 1|J11.9J12.1 J12.2

NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1

2.22 Teopemsl o cpennem. [IpaBuio Jlonurans- NA-1.0I0K- | JI1.1J11.2
Bepuymnu /Tlp/ 4 UI- J1.3J11.4

2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|J11.9J12.1 J12.2

NA-2.¥K-1| J23J12.4
nA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1

2.23 Hccnenoanue nopeneHus GyHKIUN U UX NA-1.0I0K- | JI1.1J11.2 CHUTYallMOHHOE
rpa¢ukos /T1p/ 4 UJI- JI1.3J11.4 3a1aHNe

2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|J11.9J12.1 J12.2

NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




2.24 CxeMa MOJTHOTO MCCIIeM0BaHNS (DYHKIUH WUJ-1.0IIK- | JI1.1J11.2
noctpoenue ee rpaduka /I1p/ 4 U1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
WJ-3.0IK- | JI1.7 JI1.8
4 N-1.YK-1{J11.9J12.1 JI2.2
NA-2.¥K-1| JI2.3J124
NJ1-3.YK- 1 21092
na-4.YK- 1
NJI-5.YK- 1
2.25 IpakTryeckue 3aaa4n Ha 3kcTpeMym /IIp/ nA-1.0IIK- | JI1.1JI1.2
4 U- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
WJ1-3.0IIK- | JI1.7 JI1.8
4UI-1.VK-1|JI1.9J12.1 JI2.2
Na-2.YK- 1 J12.3J12.4
NJ1-3.YK- 1 2192
NJ-4.YK- 1
NJI-5.YK- 1
226  |duddepenyan JIuHbBL AYTH M KPUBU3HA WJI-1.0IIK- | JI1.1J11.2
wtockoi uHuH /I1p/ 4 N1- JI1.3J11.4
2.0IK-4 JI1.5J11.6
nA-3.0IIK- | JI1.7 JI1.8
41A-1.VK-1|JI1.9J12.1 J12.2
NA-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2192
Na-4.YK- 1
NA-5.YK- 1
2.27 IepBooOpa3zHas GpyHKINU U NI-1.0I1K- JIT.1J11.2 KpYTJIBIH CTOM
HeOoNpe/IeIeHHbIH HHTETpall. 4 NJ1- JI1.3J11.4
HenocpencrtBeHHOE HHTETPUPOBAHKE 2.0IK-4 JI1.5J11.6
¢bynxuuii /Tp/ nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK-1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.28 WuTerpupoBanue 3aMeHO nepeMeHHOI NA-1.0I0K- | JI1.1J11.2
(noncranoBkoii). MHTErpupoBanue no 4 UJ1- JI1.3J11.4
vactsm /Tp/ 2.0IK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.29 WuterpupoBanne QyHKIHHA, COIEPIKALINX NA-1.0I0K- | JI1.1J11.2
KBaJpaTHBIN TpexwieH. aTerpupoBanme 4 N- JI1.3J11.4
patmoHanbHbIX GyHkimi /TIp/ 2.0IK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




2.30 MHTerpupoBanne HEKOTOPBIX nA-1.0IIK- | JI1.1JI11.2
uppanuoHanbHbIX QyHKIMA. [TogcTanoBKH 4 NO- J1.3J11.4
Oiinepa n YeoObimena /TIp/ 2.0IIK-4 JI1.5 JI1.6
WJ-3.0I0K- | JI1.7 JI1.8
4 UO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥yK-1| JI2.3J124
NJ1-3.YK- 1 21092
N-4.YK- 1
NJI-5.YK- 1
2.31 MHTerpupoBaHue TPUrOHOMETPUYECKUX nA-1.0IIK- | JI1.1JI1.2
BIpakeHu# /TIp/ 4 U1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
WJI-3.0IIK- | JI1.7 JI1.8
4 N-1.YK-1{JI11.9J12.1 J12.2
NJI-2.YK- 1 J12.3J12.4
NJ1-3.YK- 1 21092
NI-4.YK- 1
NJI-5.YK- 1
2.32  |IlonsiTue onpenenaeHHOro HHTerpana. WJI-1.0IIK- | JI1.1J11.2 CUTYallMOHHOE
Beluncnenne onpezeaeHHbIX MHTErpajioB. 4 U1- JI1.3J11.4 3aJaHue
®opmyna Herorona-Jletibrnma /I1p/ 2.0TIK-4 JI1.5 J11.6
nA-3.0IIK- | JI1.7 JI1.8
4 N-1.YK-1{JI11.9J12.1 J12.2
NJ-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2192
NJ-4.YK- 1
NA-5.YK- 1
2.33 Hecob6ctBennsie unterpanst /IIp/ WAa-1.0I0K- | JI1.1J11.2
4 N1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JI1.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.34  |[IpunoxkeHue ONMpEACICHHBIX HHTETPATIOB NA-1.0I0K- | JI1.1J11.2
K 3aauam reomerpuu /I1p/ 4 UI- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
nA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.35 [Ipunoxxenue ornpeneneHHbIX HHTETPATIOB NA-1.0I0K- | JI1.1J11.2
K PELICHUIO (PU3UUECKUX U XUMUYECKUX 4 UN- JI1.3J11.4
3amgay /Ilp/ 2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




236  |I[lomsTne GpyHKIMI HECKOIBKUX WUJ-1.0I0IK- | JI1.1J11.2 KJIacTep
nepeMeHHBIX. [Ipenen pyHKnum B TOUke. 4 U1- JI1.3J11.4
HenpepsIBHOCT (DyHKIMH B TOYKE M HA 2.0IIK-4 JI1.5J11.6
MHOXecTBe. HacTHble nponsBoaHsie /I1p/ WJ-3.0IIK- | JI1.7 JI1.8

41A-1.YK-1]J11.9J12.1 J12.2
Na-2.¥K-1 | J23J12.4
N-3.YK- 1 01 92
NI-4.YK- 1

NJI-5.YK- 1

2.37  |lonnsrit nuddepenmman. WJ-1.0IIK- | JI1.1J11.2
JunddepeHmpoBaHne CIOKHBIX U 4 N1- JI1.3J11.4
HesBHBIX (yHK1wmit /TIp/ 2.0IIK-4 JI1.5J11.6

WJI-3.0I0IK- | JI1.7 JI1.8
4UN-1.VK-1|J11.9J12.1 JI2.2
UJ-2.¥K-1 | J23J12.4

NJ1-3.YK- 1 2192
NI-4.YK- 1
NJ1-5.YK- 1

2.38 YacTHbIE MPOU3BOJHBIE BBICIINX WJI-1.0IIK- | JI1.1J11.2 KpYIJIBII CTOI
nopsaakoB. KacarenbHas II0CKOCTb U 4 U1- JI1.3J11.4
HOpMaJIb K IIOBepXHOCTH. [IpousBosHas o 2.0IIK-4 JI1.5J11.6
HarpasieHuto. ['panuent /IIp/ nA-3.0IIK- | JI1.7 JI1.8

4NO-1.VK-1|J11.9]J12.1 J12.2
NA-2.VK-1| J23J12.4
NA-3.YK- 1 2192
na-4.YK- 1

NA-5.YK- 1

2.39 OKcTpeMyM QYHKIUH JBYX MTEPEMEHHBIX NI-1.0I1K- JIT.1J11.2

Mp/ 4 U- J1.3J11.4

2.0TIK-4 JI1.5 JI1.6

Wa-3.0IIK- | JI1.7 JI1.8
4NA-1.YK- 1|JI11.9J12.1 J12.2
Wa-2.YK-1 | J123J12.4
na-3.YK- 1 01 92
nJ-4.YK- 1
HJ-5.YK- 1

240  |Yucnossle psanbl. [IpuzHaku cXoauMocTi NA-1.0I0K- | JI1.1J11.2 JTUCKYCCHS

4yHCII0BBIX psinoB /TIp/ 4 UI- J1.3J11.4
2.0IIK-4 JI1.5 JI1.6
WJa-3.0IIK- | JI1.7 JI1.8
4MA-1.YK-1|JI11.9J12.1 J12.2
Ua-2.YK-1 | J123J12.4
HJa-3.YK- 1 31 92
nJa-4.YK- 1
Ha-5.YK- 1
2.41 OyHKIMOHATIBLHBIC U CTETIEHHBIC psifbl /TIp/ NA-1.0I0K- | JI1.1 J11.2
4 U- J1.3J11.4
2.0IIK-4 JI1.5 JI1.6
na-3.0IIK- | JI1.7 JI1.8
4MO-1.YK-1|J11.9J12.1 J12.2
Ua-2.YK-1 | J2.3J12.4
HJa-3.YK- 1 0192
HnJa-4.YK- 1

WJ1-5.VK- 1




242 | ®opmynsl u psasl Teitnopa u MakiopeHa. 2 WJ-1.0IIK- | JI1.1JI1.2
Pa3noxeHne (pyHKIMN B CTEIICHHEIE PSIIBI 4 U1- JI1.3J11.4
Mp/ 2.0IIK-4 JI1.5J11.6
WJ-3.0IIK- | JIL1.7 JI1.8
4 UO-1.VK- 1|J11.9J12.1 J12.2
Ua-2.YK-1 | JI2.3J12.4
NJ1-3.YK- 1 01 92
N-4.YK- 1
NJI-5.YK- 1
2.43 CreneHHbIe psbI B TPUOIMKEHHBIX 2 naA-1.01K- | JI1.1JI11.2 CUTYallnOHHOE
BeraucieHusx /I1p/ 4 U1- JI1.3J11.4 3aJaHue
2.0IIK-4 JI1.5J11.6
WJ-3.0IIK- | JIL1.7 JI1.8
4U0-1.VK-1|J11.9]J12.1 JI2.2
NJ-2.YK-1 | JI2.3J12.4
NJ1-3.YK- 1 2192
NI-4.YK- 1
NJI-5.YK- 1
2.44  |Paget ©ypoe /TIp/ 2 NA-1.01K- | JI1.1J11.2 KpYIJIBINA CTOI
4 UJ1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 J11.8
4NO-1.VK-1|J11.9J12.1 J12.2
NA-2.YK-1| J23J12.4
NA-3.YK- 1 2192
NJ-4.YK- 1
NA-5.YK- 1
2.45 Teopus npeAenoB B NPUIOKEHUIX K 10 NI-1.0I1K- JIT.1J11.2
XUMHU4ecKkuM 3aaadam /Cp/ 4 NJ1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 J11.8
4NO-1.VK- 1|J11.9J12.1 J12.2
na-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
246  |duddepeHunanbHOEC UCYUCTICHHUE 7 NA-1.000K- | JI1.1 J11.2
(hyHKLUMI OHOW IepeMEeHHOH B 4 UI- J1.3J11.4
MIPUIIOKECHUSIX K XHMHYECKUM 3aJ1a4aM 2.0IK-4 JI1.5 J11.6
/Cp/ nA-3.0IK- | JI1.7 J11.8
4NO-1.VK- 1|J11.9J12.1 J12.2
nA-2.¥K-1| J23J12.4
nA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
2.47 WurterpanbHoe ucuuciaeHue GyHKimi 8 NA-1.000K- | JI1.1J11.2
OJTHOM TIEPEMEHHOU B MPHIOKEHUSIX K 4 UJ- JI1.3J11.4
XUMHU4ecKuM 3aaadam /Cp/ 2.0IK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 J11.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.YK-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




248  |AuddepennnansHoe HCUHCTICHIE 16,4 | UO-1.0IIK- | JI1.1JI1.2
(YHKIMIT HECKOJTBKUX NTEPEMEHHEIX B 4 U1- JI1.3J11.4
MIPUIOKEHUAX K XUMUYECKUM 3a]a49aM 2.0IIK-4 JI1.5J11.6
/Cp/ WJ-3.0I0K- | JI1.7 JIL.8

4NA-1.YK-1]J11.9J12.1 J12.2
NA-2.YK-1| J23J12.4
NJ1-3.YK- 1 3152
NI-4.YK- 1

NI-5.YK- 1

2.49 Psinpl B Ipuiio)keHNsIX K XUMUYECKUM 10 NJ-1.0IIK- JI1.1 J11.2

3amayam /Cp/ 4 U1- J1.3J11.4
2.0TIK-4 JI1.5J11.6
WJ1-3.0IIK- | JI1.7 JIL.8
4NA-1.YK-1]J11.9J12.1 J12.2
NI-2.YK- 1 J12.3712.4
N-3.YK- 1 31 32
NI-4.YK- 1
NI-5.YK- 1
Pa3nen 3. IIpomeskyTouHas aTTecTalus
(3K3aMeH)
3.1 IMoaroroBka K sk3amMeHy /JK3aMeH/ 34,75 | UA-1.0TIK- | JI1.1 J11.2
4 UJI- JI1.3J11.4
2.0TIK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 JIL.8
4MA-1.YK- 1]J11.9J12.1 J12.2
Wa-2.YK- 1 J12.3J12.4
Wa-3.YK- 1 31 52
na-4.YK- 1
WIa-5.YK- 1
32 Konrpons CP /KCPATT/ 0,25 | UA-1.0I0K- | JI1.1JI1.2
4 N1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK-1|JI11.9J12.1 J12.2
NA-2.¥K-1| J23J124
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
33 KonrakrtHast pabora /KoncOk/ 1 NA-1.0I0K- | JI1.1J11.2
4 N1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK-1|JI11.9J12.1 J12.2
NA-2.¥K-1| J23J124
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
Paznen 4. Koncyabranuu
4.1 Koncynbranus no pucuuruinie /Konc/ 1 NA-1.0I0K- | JI1.1J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
WUA-3.0IK- | JI1.7 JI1.8
4NO-1.VK-1|J11.9J12.1 J12.2
NA-2.YK-1| J23J124
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1

Pasnea S. Ilpome:kyTounas arrecrauust
(3a4éT)




5.1 IoxaroroBka k 3a4éry /3auér/ 8,85 | MA-1.0IIK- [ JI1.1J11.2
4 U- J1.3J11.4
2.0I0K-4 JI1.5 J11.6
Wa-3.0I0K- | JI1.7 JI1.8
4 UO-1.YK- |J11.9J12.1 J12.2
1 UO-2.YK- | JI2.3712.4
1 U-3.YK- 2132
1 U1-4.YK-
1 U-5.YK-
1
5.2 KonraktHast padora /KCPATT/ 0,15 | UJ-1.0IIK- | JI1.1JI1.2
4 U1- J1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJI-3.0I0K- | JI1.7 JI1.8
4 UO-1.YK- |J11.9J12.1 J12.2
1 UO-2.YK- | JI2.3J12.4
1 UJ1-3.YK- 2132
1 UJ1-4.YK-
1 UJ1-5.YK-
1
Pa3nen 6. Koncyabranuu
6.1 Koncynpranus o aucuurminae /Kouc/ 1 NJ-1.0TIK- JIT.1J11.2
4 - JI1.3J11.4
2.0TIK-4 JI1.5 J11.6
W-3.0IK- | JI1.7 J11.8
4 UO-1.YK- |J11.9J12.1 J12.2
1 UO-2.VK- | JI2.3J12.4
1 NJ1-3.YK- 2132
1 NJ1-4.YK-
1 NJI-5.YK-
1
Paznen 7. In¢pdepennmansubie
YPaBHeHMsI
7.1 OO0bIkHOBeHHBIE AU hepeHIaIbHbIe 2 NA-1.0I0K- | JI1.1J11.2
ypaBHeHus /Jlex/ 4 NJ1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 J11.8
4 NA-1.YK- |J11.9]J12.1 J12.2
1 NO-2.VK- | JI12.3J12.4
1 N1-3.YK- 2192
1 U1-4.YK-
1 U1-5.YK-
1
7.2 JuddepeHpanbHpie ypaBHEHUS! BTOPOTO 2 NA-1.000K- | JI1.1 J11.2 CUTYaIlMOHHOE
nopsinka /Jlex/ 4 UI- J1.3J11.4 3aJlaHKe
2.0IIK-4 JI1.5J11.6
NA-3.0IK- | JI1.7 J11.8
4 NA-1.YK- |J11.9J12.1 J12.2
1 UO-2.VK- | JI2.3J12.4
1 U-3.YK- 2192
1 U1-4.YK-
1 U-5.YK-
1
7.3 Cucremsl audhepeHIanbHbIX YpaBHEHUN 2 NA-1.000K- | JI1.1 J11.2
/JTex/ 4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
NA-3.0IK- | JI1.7 J11.8
4 UO-1.YK- |J11.9J12.1 J12.2
1 UO-2.VK- | JI2.3J12.4
1 U1-3.YK- 2192
1 U1-4.YK-

1 UJI-5.VK-
1




7.4 OcHosHbIe oHATHS. J{nddhepeHnmansHbIe WUJ-1.0IIK- | JII1.1JI1.2
ypaBHEHU: I1EPBOro nopsiaka. Meron 4 - JI1.3J11.4
n3okiuH /Tp/ 2.0IIK-4 JI1.5 JI1.6

WJ-3.0IIK- | JI1.7 JIL.8
4UO-1.VK- 1|J11.9J12.1 J12.2
Na-2.YK- 1 J12.3712.4

NJ1-3.VK- 1 21092
N-4.YK- 1
NJI-5.YK- 1

7.5 JubdepeHnmanbHble ypaBHEHUS C na-1.01IK- | JI1.1J11.2
Ppa3aesIOMMHUCS IEPEMEHHBIMU. 4 - JI1.3J11.4
Onuoponusle ypasHeHus /I1p/ 2.0IIK-4 JI1.5J11.6

WJ-3.0IIK- | JI1.7 JIL.8
41A-1.VK-1|JI11.9J12.1 J12.2
NJI-2.YK- 1 J12.3J12.4

NJ1-3.YK- 1 2192
NJI-4.YK- 1
NJ1-5.YK- 1

7.6 Jluneitnbie nud hepeHnpanbHbIe NJ-1.0I1K- JIL.1J11.2
YpaBHEHUS MEPBOT'O MOpsiAKa. Y paBHEHHE 4 N1- JI1.3J11.4
Bepuysmmu /Tp/ 2.0TIK-4 JI1.5 J11.6

nA-3.0IK- | JI1.7 JI1.8
4NA-1.VK-1|JI11.9J12.1 J12.2
NJ-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2192
NJ-4.YK- 1

NA-5.YK- 1

7.7 YpaBHeHus B noyHbIX quddepenHnuanax. NI-1.0I1K- JIT.1J11.2

Ypasuenus Jlarpanxa u Kiepo /TIp/ 4 NJ1- JI1.3J11.4

2.0IIK-4 JI1.5J11.6

nA-3.0IK- | JI1.7 JI1.8
4NA-1.VK-1|JI11.9J12.1 J12.2
na-2.YK- 1 J12.3712.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1

7.8 JuddepeHpanbHpie ypaBHEHUS BBICIINX NA-1.0I0K- | JI1.1J11.2
MOPSIKOB, JTOMYCKAIOIINE TOHIKEHNE 4 UI- J1.3J11.4
nopsika /T1p/ 2.0IK-4 JI1.5 J11.6

nA-3.0IK- | JI1.7 JI1.8
4NA-1.VK-1|JI11.9J12.1 J12.2
na-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2192
na-4.YK- 1

NA-5.YK- 1

7.9 Jluneitnbie qud hepeHpanbHbIe WNA-1.0I0K- | JI1.1J11.2
YpaBHEHUSI BTOPOTO U BBICIIUX MOPSIKOB 4 N- JI1.3J11.4
Mp/ 2.0IIK-4 JI1.5J11.6

nA-3.0IK- | JI1.7 JI1.8
41O-1.VK-1|J11.9J12.1 J12.2
na-2.YK- 1 J2.3712.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




7.10 XHUMHAYECKHE 3a1a4H, TPUBOAIINE K 2 nA-1.0IIK- | JI1.1JI11.2 METOJI IPOEKTOB
g depeHIansHEIM ypaBHeHHM /T1p/ 4 U1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
nA-3.01K- | JI1.7 JI1.8
4 N-1.YK-1{JI11.9J12.1 J12.2
NA-2.¥K-1| JI2.3J124
NJ1-3.YK- 1 21092
na-4.YK- 1
NJ-5.YK- 1
7.11 Cucremsl udGepeHIMaNbHBIX YPABHEHHN 2 nA-1.01IK- | JI1.1JI11.2
/Mp/ 4 NO- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.010K- | JI1.7 JI1.8
4 N-1.YK-1{JI11.9J12.1 J12.2
N-2.YK- 1 J23J12.4
NJ-3.YK- 1 21092
NJ-4.YK- 1
NJ-5.YK- 1
7.12 XHUMHYECKHE 3a/1a4M, IPUBOAIINE K 2 NJ-1.0TIK- JIT.1J11.2
cucteMaM aAuddepeHIruaIbHbIX 4 U1- JI1.3J11.4
ypasuennii /Tlp/ 2.0IK-4 JIL.5 JI1.6
NA-3.0I0K- | JI1.7 JI1.8
4 N-1.YK-1{JI11.9J12.1 J12.2
NA-2.YK- 1 J23J12.4
NA-3.YK- 1 2192
Na-4.YK- 1
NA-5.YK- 1
7.13 OO0bIkHOBeHHBIE AU hepeHIaIbHbIe 60 NI-1.0I1K- JIT.1J11.2
YPaBHEHUS B IPUIIOKEHHSIX K XUMUUECKUM 4 NJ1- JI1.3J11.4
3anavam /Cp/ 2.0IK-4 JI1.5 J11.6
nA-3.0IK- | JI1.7 JI1.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
Pazgen 8. Koncyabranuu
8.1 Koncynbranus no nucuuruinie /Konc/ 0,6 | UO-1.0IIK- | JI1.1J11.2
4 N1- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
Paznen 9. Ilpome:kyTounas arrecTaunus
(3a4éT)
9.1 IMoarororka k 3auéry /3auér/ 8,85 | U-1.0IIK- JI1.1 J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
WNA-3.0IK- | JI1.7 JI1.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.YK-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




9.2 KonraktHast padora /KCPATT/ 0,15 | UO-1.0IIK- | JI1.1JI1.2
4 U- J1.3J11.4
2.0I0K-4 JI1.5 J11.6
Wa-3.000K- | JI1.7 JI1.8
4 UO-1.VK- 1|J11.9J12.1 J12.2
Na-2.YK-1 | J12.3J12.4
NI-3.YK- 1 2132
N-4.YK- 1
NJ-5.YK- 1
Paznen 10. Teopust BeposiTHOCTEl H
MaTeMaTHYecKas CTaTHCTHKA
10.1 OcHOBBI TeOpHHU BeposiTHOCTEH /JIek/ 1 NA-1.0IIK- | JI1.1JI1.2
4 U1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJ-3.000K- | JI1.7 JI1.8
4UO-1.VK- 1|J11.9J12.1 J12.2
NJI-2.YK-1 | J12.3J12.4
NJI-3.YK- 1 2132
NJI-4.YK- 1
NJI-5.YK- 1
10.2 Cryuaiinbie Benuaunsb /JIex/ 1 NaA-1.010K- | JI1.1JI11.2
4 UJI- JI1.3711.4
2.0TIK-4 JI1.5 J11.6
WI-3.01K- | JI1.7 J11.8
4 WUO-1. VK- 1|J11.9J12.1 JI2.2
UI-2.VK-1| J12.3 124
NJ-3.YK- 1 2132
UJI-4.VK- 1
NJ-5.YK- 1
10.3 UucnoBble XapaKTEPUCTHKU CITyYaiHbIX 1 NA-1.000K- | JI1.1J11.2 npoOeMHas
BeanunH /JIex/ 4 NJ1- JI1.3J11.4 JIEKIIUS
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 J11.8
4NO-1.VK- 1|J11.9J12.1 J12.2
na-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.4 OcHoBHble pacnpenesneHus /Jlex/ 2 NA-1.000K- | JI1.1 J11.2 JICKIHS C
4 UJ1- JI1.3J11.4 3aIJIaHUPOBaHH
2.0IK-4 JI1.5 JI1.6 BIMH OLIMOKaMH
nA-3.0IK- | JI1.7 JI1.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.YK-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.5 3akoH 0OJBIIUX YUCEN, IPEICITbHBIC 1 NA-1.000K- | JI1.1J11.2 JIEeKIHS-
Teopemsl /JIex/ 4 - J1.3J11.4 BU3YaJIU3alHs
2.0IIK-4 JI1.5J11.6
NA-3.0IK- | JI1.7 J11.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.YK-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




10.6 OJeMEeHTbl MaTeMaTHYECKON CTATHCTUKI nA-1.0IIK- | JI1.1J11.2
/JTex/ 4 U- J1.3J11.4
2.0I0K-4 JI1.5J11.6
Wa-3.000K- | JI1.7 J11.8
4 UO-1.VK- 1|J11.9J12.1 J12.2
Ua-2.¥K-1 | J2.3J12.4
NI-3.YK- 1 2132
N-4.YK- 1
NJI-5.YK- 1
10.7 Crarucriyeckoe orieHuBanue /JIex/ WJa-1.000K- | JI1.1J11.2
4 U1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJa-3.000K- | JI1.7 J11.8
4 UO-1.VK- 1|J11.9J12.1 J12.2
NJI-2.YK-1 | J2.3J12.4
NJI-3.YK- 1 2132
NI-4.YK- 1
NJI-5.YK- 1
10.8 CraTtucTryeckas npoBepKa NA-1.0IIK- | JI1.1J11.2
CTaTUCTHYECKUX Turore3 /JIex/ 4 UJ1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJI-3.01K- | JI1.7 JI1.8
41O-1.VK- 1|J11.9J12.1 J12.2
UI-2.YK-1 | J23J12.4
NJ-3.YK- 1 2132
NJ-4.YK- 1
NJ-5.YK- 1
10.9 DJIeMEHTHI PErpecCHOHHOTO U NA-1.0I0K- | JI1.1J11.2 rpo0ieMHas
KOppENSILIMOHHOTO anamnu3a /JIex/ 4 NJ1- JI1.3J11.4 JIEKIIAS
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK-1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.10  |Hekotopbie NOHSATHS KOMOUHATOPHKH. NA-1.0I0K- | JI1.1J11.2
CoObiTus 1 ux BepostHoctH /TIp/ 4 UI- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J2.3J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.11  |Cnyuaiinbie cOObITHS B U3UKE, XUMHH, NA-1.0I0K- | JI1.1J11.2 KpYIJIBIN CTOI
ouonoruu /T1p/ 4 UJI- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




10.12  |OcHOBHBIE aKCHOMBI TEOPUH nA-1.0IIK- | JI1.1J11.2 KJIacTep
BepoaTHOCTeN. HemocpenctesenHoe 4 NO- J1.3J11.4
BBIYHCIICHHE BEPOSTHOCTEH coObrTi /IIp/ 2.0IIK-4 JI1.5J11.6

WJ-3.0IIK- | JI1.7 JI1.8

4 UO-1.VK- 1|J11.9J12.1 J12.2
Ua-2.¥K-1 | J2.3J12.4
NJ1-3.YK- 1 2132
N-4.YK- 1

NJI-5.YK- 1

10.13  |Teopemsl ClIOKEHHS M YMHOKEHHS nA-1.01IK- | JI1.1JI1.2
BEPOATHOCTEU. Y CIIOBHAsI BEPOSITHOCTh 4 NO- JI1.3J11.4
Mp/ 2.0IIK-4 JI1.5J11.6

WJI-3.0I0IK- | JI1.7 JI1.8

4 UO-1.VK- 1|J11.9J12.1 J12.2
NJI-2.YK- 1 J12.3J12.4
NJ1-3.YK- 1 2132
NI-4.YK- 1

NJ1-5.YK- 1

10.14  |Dopmy:sl nonHoH BeposiTHOCTH M balieca WJI-1.0IIK- | JI1.1J11.2

Mp/ 4 U1- JI1.3J11.4

2.0IIK-4 JI1.5J11.6

nA-3.0IIK- | JI1.7 JIL.8
4UO-1.VK- 1|J11.9J12.1 J12.2
NJ-2.YK- 1 J2.3J12.4
NA-3.YK- 1 2132
NJ-4.YK- 1
NA-5.YK- 1

10.15 |®opmyna bepuysu. JlokanbHas u NA-1.0I0K- | JI1.1J11.2
UHTErpajibHasi TeopeMbl MyaBpa- Jlamaca 4 NI- J1.3J11.4
Mp/ 2.0IIK-4 JI1.5J11.6

nA-3.0IK- | JI1.7 JI1.8
4NO-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

NA-5.YK- 1

10.16  |Cnyuvaiinbie BenmuunHbl. OOIINE 3aKOHBI NA-1.0I0K- | JI1.1J11.2 JTUCKYCCHS

pacnpeneneHus ciydaiHbix BenuunH /TIp/ 4 UI- J1.3J11.4

2.0IIK-4 JI1.5J11.6

nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1

10.17  |YmcnoBbie XapaKTEPUCTUKHU CITydalHBIX NA-1.0I0K- | JI1.1J11.2

BesuuH /T1p/ 4 UJI- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK- 1|J11.9J12.1 J12.2
NA-2.¥K-1| J23J12.4
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




10.18  |OcHoBHBIE 3aKOHBI pacHpeeIeHUs nJ-1.0I1K- JIL.1J11.2
ciydaiHbIX BenmmanH /T1p/ 4 - JI1.3J11.4
2.0IIK-4 JI1.5J11.6
WJ-3.0I0K- | JI1.7 JIL.8
41A-1.YK-1]J11.9J12.1 J12.2
UA-2.YK-1| J123J12.4
NJ1-3.VK- 1 3132
NI-4.YK- 1
NJI-5.YK- 1
10.19  |[Cucremsl cay4ailHBIX BETUYHH U UX nJ-1.0I1K- JIL.1J11.2
YHCIIOBBIEC XapaKTepucTUKH /I1p/ 4 N1- JI1.3J11.4
2.0TIK-4 JI1.5J11.6
WJ1-3.0IIK- | JI1.7 JIL.8
4UA-1.VK-1|JI1.9J12.1 JI2.2
NI-2.YK- 1 J12.3712.4
NJ1-3.YK- 1 2192
NI-4.YK- 1
NJ1-5.YK- 1
10.20  [Bbrbopka. DMIUpUUECKUE 3aKOHBI WJ-1.0IIK- | JI1.1J11.2
pacnpenenenust /I1p/ 4 UN- J1.3J11.4
2.0TIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JI1.8
41A-1.VK-1|JI1.9J12.1 J12.2
Wa-2.YK- 1 J12.3J12.4
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.21 YHucnoBble XapaKTEPUCTUKN NI-1.0I1K- JIT.1J11.2
cTaTUcTU4ecKoro pacnpezaencuus /TIp/ 4 NJ1- JI1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
4NO-1.VK-1|JI1.9J12.1 J12.2
NA-2.¥K-1| J23J124
Na-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.22  |OueHka YUCIOBBIX XapaKTEPUCTUK. MeToj NA-1.0I0K- | JI1.1J11.2
momeHTOoB /TIp/ 4 UI- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.VK-1|JI1.9J12.1 J12.2
nA-2.¥K-1| J23J124
NA-3.YK- 1 2192
na-4.YK- 1
NA-5.YK- 1
10.23  |Craructuueckas nposepka runores /IIp/ NA-1.0I0K- | JI1.1J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JIL.8
41O-1.YK- 1|JI1.9J12.1 J12.2
NA-2.YK-1| J23J124
Na-3.YK- 1 2192
na-4.YK- 1

WJ1-5.VK- 1




10.24  |Meroa HaUMEHBIIUX KBaPaTOB. 2 WJ-1.0IIK- | JI1.1JI1.2
Koppemnsmmonnas cssi3b /Ip/ 4 U1- JI1.3J11.4
2.0IIK-4 JI1.5 J11.6
WJ-3.0IIK- | JIL1.7 JI1.8
4 UJ-1.YK- |JI1.9]12.1 J12.2
1 UA-2.YK- | JI2.3J712.4
1 UJ1-3.YK- 01 92
1 UJ-4.YK-
1 UJ1-5.YK-
1
10.25 |Knaccudukanys METO0B aHAIH3a 2 WJ-1.0IIK- | JI1.1JI1.2 KPYIJIBIH CTOI
MHOT'OMEpHBIX JaHHBIX /I1p/ 4 U1- JI1.3J11.4
2.0TIK-4 JI1.5J11.6
WJ-3.0IIK- | JIL1.7 JI1.8
4 UJ-1.YK- |JI11.9J12.1 J12.2
1 UA-2.VK- | JI2.3712.4
1 UA-3.YK- 2192
1 U1-4.YK-
1 U]1-5.YK-
1
10.26  |PerpeccuonHblii aHanu3. JlucnepcuoHHbINR 2 Na-1.01K- | JI1.1J11.2 CUTYallnOHHOE
anamms /T1p/ 4 - JI1.3J11.4 3aJjaHue
2.0TIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 J11.8
4 U-1.YK- |JI11.9J12.1 J12.2
1 UA-2.VK- | JI2.3712.4
1 UO-3.YK- 2192
1 N-4.YK-
1 UJ1-5.YK-
1
10.27  |KnacrepHsiii ananu3. GakTOpHBIN aHAIN3. 2 NA-1.0I0K- | JI1.1J11.2 CUTYallMOHHOE
JuckpuMuHaHTHBINA aHanu3 /TIp/ 4 UI- J1.3J11.4 3aJlaHue
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 J11.8
4 NA-1.YK- |J11.9J12.1 J12.2
I NO-2.VK- | JI12.3J12.4
1 U11-3.YK- 2192
1 1]1-4.YK-
1 UJ1-5.YK-
1
10.28 |CroxacThuueckre MOAENH XUMUYECKUX 59,4 | U1-1.0IIK- JI1.1 J11.2
rporieccoB U sipnenwuii /Cp/ 4 UI- J1.3J11.4
2.0IIK-4 JI1.5J11.6
nA-3.0IK- | JI1.7 JI1.8
4 NA-1.YK- |J11.9J12.1 J12.2
I UO-2.VK- | JI2.3J12.4
1 U1-3.YK- 2192
1 U1-4.YK-
1 U-5.YK-
1
Pazpgean 11. IlpomexyTounas
arTecranus (3K3amMeH)
11.1 IMonroroBka k 3k3amMeny /Ik3ameH/ 34,75 | UO-1.0I1K- JI1.1 J11.2
4 U1- J1.3711.4
2.0IIK-4 JI1.5J11.6
NA-3.0IK- | JI1.7 J11.8
4 UO-1.YK- |J11.9J12.1 J12.2
1 UO-2.VK- | JI2.3J12.4
1 U1-3.YK- 2192
1 U1-4.YK-

1 UJI-5.VK-




11.2  [Kourpoms CP /KCPATT/ 4 0,25 | UO-1.0IIK- | JIL.1JI1.2 0
4 UN- J1.3J11.4
2.0IIK-4 JI1.5 J11.6
WA-3.0IIK- | JI1.7 JI1.8
41A-1.YK-1]J11.9J12.1 J12.2
UA-2.YK-1| J123J12.4
NA-3.VK- 1 3132

NI-4.YK- 1
NA-5.YK- 1
11.3 KonrtakTHas pabora /KoHCOK/ 4 1 WJ-1.0IIK- | JI1.1J11.2 0
4 U- J1.3J11.4

2.0IK-4 | JI1.5J11.6
WJI-3.01K- | JI1.7J11.8
4VJI-1.VK-1|J11.9J12.1 2.2
WA2.VK-1| 123124
WJI-3.VK- 1 D132

-4 VK- 1
NJI-5.VK- 1
Paznen 12. KoncyabTanumu
12.1 Koncynpranus o aucuurminae /Kouc/ 4 0,6 NJ-1.0TIK- JI1.1 J11.2 0
4 UM- JI1.3J11.4

2.01K-4 | JI1.5J11.6
WJI-3.01K- | JI1.7 J11.8
4 WJ-1.YK- 1|J11.9)12.1 JI2.2
UI-2.YK-1| 12.3J12.4
WJI-3.VK- 1 3172
UJI-4.YK- 1
WJI-5.VK- 1

5. ®OH/] OLUEHOYHEIX CPEJCTB

5.1. KoHTpoabHbIe BOPOCHI U 3aaHUS

Bompocsi k 3auery (1 cemectp)

1. KommiekcHble uncia 1 onepanyy HaJl HUMH (CIOKeHHe, BEIYMTaHUe, YMHOXKEHUE, 1eJIeHNE, BO3BEACHHE B CTEIICHb, U3BIICUCHHUE
KOpHS).

. Onpenenureny BTOPOTro U TpeThero nopsiaka. CBOMCTBa onpeaenuTeneil n-ro nopsaka.

. Pemrenuie crcreM MHEHHBIX ypaBHEHHH ¢ HCIIONB30BaHUEM onpenenuTeneii (mpasuino Kpamepa).

. Matpuis! u onepanyy HaJl HUMH (CIOXKEHHE, YMHOKCHUE Ha MOCTOSIHHYIO, YMHO)KEHHE MAaTPHLBI Ha MAaTPUILY).
. ObparHas martpuua.

. Pemennie cucteM MMHEWHBIX ypaBHEHHUH C UCIOIB30BaHHUEM MATpPHII.

. Meron 'aycca pemienus cucteM TUHEHHBIX YpaBHEHUH.

. [lonatue BekTOpa B MPOCTPAHCTBE, TUHEHHbIE ONEepaIlii HaJl BEKTOPAMHU U UX CBOMCTBA.

9. Paznoxxenue BekTopa no 0azucy. KoopanHaTel BEKTOpa M €ro JyivHa.

10. CkansipHOE MpOU3BEACHUE IBYX BEKTOPOB U €r0 CBOWCTBA.

11. BexkropHoe mpon3BeieHNE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. CmemranHOe TPOM3BENIEHUE TPEX BEKTOPOB U €0 CBOMCTBA.

13. [IpsiMoyrosnbHast (IekapToBa) CUCTEMa KOOPAMHAT Ha TUIOCKOCTH M B IPOCTPAHCTBE. PaccTosiHie Mex 1y AByMs ToukamH. Jlenenue
OTpe3Ka B JAHHOM OTHOILICHUH.

14. TIpeoOpa3oBaHue NPSAMOYTOJIbHBIX KOOPHHAT (MapajuielbHBIN IEPEHOC OCei, TOBOPOT OCEH KOOP/IMHAT).

15. YpaBHeHue TUHUH Ha TUIOCKOCTY B AEKapPTOBOW U MOJISIPHOM cHCTEMaxX KOOPAWHAT

16. [IpsiMast TMHKUS HA TUIOCKOCTH:

a) ypaBHEHHE MPSIMOiA ¢ yrIIOBBIM KO3 puitmenToM;

0) ob1ee ypaBHEHHUE MTPSIMOIA;

B) YpaBHEHHE MPSMOH, TPOXOASAIICH uepe3 JBE 3a/JaHHbIC TOUKH;

T) YroJ MeXAY JBYMS IPSIMBIMH, YCIOBHE MapauIeNbHOCTH U EPIIEHAUKYIISIPHOCTH IBYX MPSAMBIX;

) pacCTOSIHUE OT TOYKH JI0 TIPSIMOH.

17. JIuaun BTOpOro MOpsIKa Ha TUNIOCKOCTH ( AJLIMIIC, OKPY>KHOCTh, THIIepOoIa, mapadona).

18. TIpuBeeHue 00IIero ypaBHEHUS IMHUU BTOPOTO TIOPSI/IKA K KAHOHMYECKOMY BUJTY.

19. YpaBHeHue MOBEPXHOCTH M TUHUH B IIPOCTPAHCTBE.

20. YpaBHEHUE IUIOCKOCTH:

a) obmiee ypaBHEHHE;

0) ypaBHEHHE IUIOCKOCTH, IPOXOIAIIEH Yepe3 TpH 3aJaHHbIe TOUKH;

0NN kAW




B) YrOJI MEX]Ty TBYMSI INTOCKOCTSIMU;

T') YCIIOBHE TapaJUIebHOCTH 1 NIEPIICHIUKYIIPHOCTH TIOCKOCTEH;

) pacCTOSIHUE OT TOUKH [0 ITIOCKOCTH.

21. YpaBHeHHUS IPSIMOIL B IPOCTPAHCTBE:

a) KaHOHUYECKHUE;

0) mapaMeTpHYecKie;

B) 3aIaHME IPSIMOI KaK JTMHAH IIepecedeHns ABYX IIIOCKOCTEH;

I') Yrol MEXAY JBYMs IPSIMBIMHU, YCIOBHE MapalIeIbHOCTU U IEPIEHIUKYIIPHOCTU IBYX MIPSMBIX;
) pacCTOSIHUE OT TOUKH JI0 IPSIMOH.

22. B3auMHOe pacnonoXKeHue NpsIMOi U IUIOCKOCTH B IIPOCTPAHCTBE:

a) YCIIOBUE MapaUIeIbHOCTHU U NMEPIEHANKYIIPHOCTY;

0) yroia Mexay OpsIMOil U IMIOCKOCTBIO.

23. IToBepXHOCTH BTOPOTO MOPSIIKA (IUTHIICOUABI, THIIEPOOIONIB, apaOOIOHIbl, KOHYCHI).

Bomnpocs k sx3ameny (2 cemectp)

. UucnoBas nocienoBaTenbHOCTh U €€ Mpesel.

. Teopemsl 0 mperene YncIIoBOi OCIE10BaTEIbHOCTH.

. beckoHeuHo Masbie U OECKOHEUHO OOJBIINE U CBSA3b MEXKIY HUMHU.
. Buzp! HeonpeieneHHOCTEH U PacKphITHE HX.

. Teopemsl 0 nezene GyHKIUMU.

. I u Il 3amedarenbHbIE IPENETHI.

. HempepwIBHOCTH ()YHKIINH B TOUKE M HA MHOXECTBE.

. ApudmeTndeckre onepanyy Haa HePEPbIBHBIME () YHKIIASMH.

10. HempepbIBHOCTD 3JEMEHTAPHBIX ()YHKIIUH.

11. HenpepbIBHOCTD CIOXKHOHN ()YHKIUH.

12. CrnencTBus U3 BTOPOro 3aMEYaTENILHOTO MpEea.

13. TpousBoaHas GyHKIMH OXHON MEPEMEHHOM (OmpeIeTIeHrue, TCOMETPHUECKUN U MEXaHHIECKUH CMBICI).
14. Tabauna NpOU3BOIHBIX.

15. TIpaBuna quddepeHnupoBanusi.

16. TIpon3BogHAS CIIOKHON ()YHKIHH.

17. TIpou3BoaHas oT GyHKIMIA, 3aJAHHBIX TAPAMETPHUCCKH.

18. Juddepennnann.

19. TIpousBoanbie U nudHepeHIranbl BBICIIUX TOPSIKOB.

20. VHTepBasbl Bo3pacTaHus U yObIBaHUS (DYHKIIMH.

21. DkcrpeMyM (DyHKIMH (TOYKA MAaKCUMyMa U MHHUMYMa). HeoOXoauMoe 1 I0CTaTOUHBIC YCIOBUSL.
22. BBINYKJIOCTh U BOTHYTOCTb Tpaduka GyHkumu. Touku nepernda, HEOOXOAMMOE U JIOCTATOYHBIEC YCIOBUSL.
23. Acumnrotsl rpaduka GyHKIMHU ( BEpTUKAIbHBIC, HAKIIOHHBIE, TOPU30HTAIIEHBIC).

24. TlepBooOpasHasi 1 HEONPE/ICICHHBIA MHTETPal U UX CBOMCTBA.

25. Tabnuia UHTErPaJIoB.

26. VIHTerpupoBaHMe 1o YacTsM.

27. 3aMeHa IepeMEHHOI B HEONPEICTICHHOM UHTErpaJie.

28. VHTerpupoBaHue palioHAIbHBIX () yHKIUIA.

29. NnTerprupoBanye NpOCTEUIITNX UPPALIUOHATBHOCTEH.

30. OmnpeneseHHbIA HHTETPal U €ro CBOWCTBRA.

31. Beruncnenue miomaen ¢ moMOIIbI0 ONpeAeNIeHHOTO HHTEerpaa.

32. HecobcrBennbie unrerpains [ u I Tumna.

O 01NN A~ W —

Bompocsi k 3auery (3 cemectp)

1. YUncnoseie psaasl. OcHoBHBIE TOHATHSA. CBOMCTBA PSIOB.

2. [onoxurenpHbie psiabl. HeoOX0auMblIii IPU3HAK CXOIMMOCTH PSIOB.

3. JlocraTouHbBIE IPU3HAKU CXOAUMOCTH MOJIOKUTENBHBIX PS/IOB

a) MPU3HAKKH CPABHEHUS;

0) npusHak Jlanambepa;

B) npusHak Ko,

T') HHTETpabHbIA TPU3HAK.

4. O600IICHHBIH TAPMOHUYECKUH PSI.

5. 3nakouepenyromuecs psapl. [Ipusnak JleliOHuna. YCcnoBHAsS 1 aOCOMIOTHAS CXOTUMOCTb.
6. 3HakornepeMeHHbIe psafpl. [Ipr3Hak a0COMOTHON CXOAMMOCTH.

7. CtenieHHsle psaasl. Paguyc u nuHTEpBaNl CXOAUMOCTH.

8. Psan Tetinopa uist MHOTOWICHA U TS () YHKITUH .

9. Pazjio)keHHEe OCHOBHBIX JIEMEHTAPHBIX (DYHKIMH B CTETICHHBIC PSIbI.

10. INepuoamyeckne HyHKIMN U MX CBOHUCTBA.

11. TpuroHomeTpuueckas cucreMa QyHKIUH.

12. Paznoxenne Gyakuuii B psig @ypoe (. Psagpr @ypre A7 4eTHBIX 1 HEUETHBIX () YHKIHIA.
13. dyHKIMM HECKOIBKIX ITEPEMEHHBIX (001aCcTh OIpeieIeHNs, MHOXKECTBO 3HAUCHHH, IPe/elbl, HEIPEPEIBHOCTS).

. IIpenen pyHxuum onHoii nepemeHHoi. beckoHeuHO Maible 1 OeckoHeuHO Oonbime GyHkuuy. [Ipeznens! ciaesa u crpasa.




14
15
16
17
18

. HacTHBIe TpoN3BOAHBIE M AN((PEpeHIHAIBI IEPBOTO M BTOPOT'O IMOPSIKOB ISt (YHKITHHU BYX ITEPEMCHHEIX.

. Okctpemym. Hanbombiie 1 HanMeHbIIHe 3HAYeHNS (DYHKIUH ABYX TIePEMEHHBIX.

. JIBOMHBIE HUHTETPAIIbl U KX CBOUCTBA.

. KpuBonuHelinble HHTErpaibl HEPBOrO U BTOPOro TUIA.

. 3amaun, mpuBoIIKE K U hepeHIHaTbHBIM ypaBHeHIIM. nddepeHnnansable ypaBHEHHS MEPBOro MOpsAAKa, UX odliee

pewenue. 3anaua Komu.

19
20
21
22
23
24
25
26
00
27
00

. YpaBHEHNS C pa3AeISIONIMMHUCS IIepeMEHHBIMU. MeTo/1 pasaeNieHHs IIepeMEHHBIX.

. OnHOpOAHBIE YPAaBHEHMS.

. JIuneiinsle qud GepeHIansHbIe YypaBHEHHS IEPBOTo TOpsiIKa. PeleHine MeTojoM oICTaHOBKH.

. YpaBHeHus beprymin.

. YpaBHeHHs B MONHBIX U pepeHnanax.

. AnddepenimansHpie ypaBHEHHS BTOPOTO MOPsIIKa, X oOIHe perreHus. 3anada Ko,

. Ilonmxenne nopsaka mudGepeHIHatsHOr0 ypaBHeH S BTOPOTo TOPSIKA.

. JIunelinblie oqHOpomHEIe MU hepeHINaNbHbIe YPaBHESHUS BTOPOTO IMOPSIKA C TOCTOSTHHBIMU Kodddunmentamu. CTpykTypa
IIIEr0 PerIeHHs.

. JIunelinblie HeoHOpOAHBIE MM (hepeHINATBHBIC YPaBHESHUS BTOPOTO TOPSIIKa C MOCTOSHHBIMA Koa(duimenTamu. CTpyKTypa
IIIEr0 PeLICHHS.

Bompock k sx3ameny (4 cemectp)

O 001N DN K WK —

oI
10
11
12

. CxanspHoe nose. JIMHMY ¥ OBEPXHOCTH YPOBHS.

. IIpousBozaHas mons 1o HanpapieHuo. ['paJueHT nojst o HalpaBJIEHHUIO.

. BextopHoe none. BekTopHble TMHUM.

. [ToBepXHOCTHBIE HHTErPAIbI IEPBOTO U BTOPOrO POJa.

. IToTok BekTOpHOTO MoJjIs Yepe3 noBepxXHOCTh. Popmyna OcTporpaickoro.

. JluBeprexuys, UUPKYJSLUSI U POTOP BEKTOPHOT'O MOJS.

. OcHoBHBIE (HhOPMYJIbI KOMOMHATOPUKH (YUCIIO pa3MEIleHUH, IepeCcTaHOBOK, COUETaHHMN).

. IlonsaTHe cinydaiiHOro cOOBITHS U ONEpaluy Hall COOBITUAMHU.

. Kimaccuueckoe onpezenenue BeposiTHOCTH; OTHOCUTENbHAS YaCTOTa, CTATUCTHYECKOE OIpeieNIeHne BEPOSITHOCTH, TE€OMETPUIECKOE

peneseHne BepOSTHOCTH.
. CBoiicTBa BepOSITHOCTH (TEOPEMBI CIIOKEHUS U YMHOXEHUS, OpMyJia MOJTHOM BeposTHOCTH, popMmyna baiieca).

. ®opmyna bepuymnu. Teopemst Jlamnaca, [yaccona.

. Ciyyaiinble BeTUUUHBI (TIOHATUS «CITy4alHON BETMUMHBI», 3aKOH PACIPeeIeH s AUCKPETHBIX CIIyJalHbIX BEITMYMH).

MaremaTHueckoe oxuaaHue, AUCIEPCHsl, CPETHEKBAIPATUIECKOE OTKIOHEHHE JUCKPETHOM C1y4aifHON BENUYUHBI.
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. HenpepriBHBIE citydaiinble BeTUUUHBI (MHTErpaiabHas u nuddepenuunanbaas GyHKINN pactipeaeneHns, MaTeMaTHuecKoe

OKUJIaHUE U TUCTIEPCHUS] HETIPEPBIBHOW CIyYaiHOW BEIWYHHBI).

14.

15
16

17.
18.
19.
20.

21

22.
23.

BunomuansHoe pacrpenenenue JJCB.

. PaBHomepHoe pacnpenenenne HCB.

. Hopmanbnoe pacnpenenenne HCB.

I'enepasnbHasi COBOKYIHOCTb U BEIOOpKA.

CraTtuctryeckoe pacrpezeneHue Bbioopku. [lonuron. ['ucrorpamma.
I'enepanbHas u BeIOOpOUHas cpequue. I eHepanbHas U BHIOOpOYHAs TUCIIEPCHU.
OrneHKH apaMeTpoB pacnpeneneHus. JloBepuTenbHble HHTEPBAaIbL.

. [IpoBepka CTaTHCTHYECKUX THUIIOTE3.

Koppensiimonnas 3aucumoctb. Ko hupeHT koppensnu.

Jluneitnas koppensauus. Pacuer npsmMbIx perpeccuil.

5.2. Tembl NMCbMEHHBIX padoT

Tembl 1OKIIa0B U COOOLEHUI

O 001N L b Wi~

10
11
12
13
14
15
16
17

. 3a/1a4M O MPUTOTOBJICHUH CJIOXKHBIX CMECeH. 3a71aul SKOJIOrMYECKOM 0€30MacHOCTH.

. 3aga4n 0 KPUCTAININIECKON PEeIIeTKe.

. I'pyrnna cuMmetpuun Monekyn GpopmanblIernia, aMMHUaKa.

. PactBopb1, 00pa3oBaHHbIE ABYMS OJISPHBIMA KOMIIOHEHTAMH.

. JInHeliHbIe MPOCTPAHCTBA ATOMHBIX U MOJIEKYJISIPHBIX COCTABIISIIOMINX (IOCTPOSHHE aTOMHON MATPHIIBI).

. CKOopOoCTh XUMHUYECKOW peakuy. PaaroakTHBHBIN pacma.

. YpaBHeHHe MaTepuaabHOro OanaHca.

. 3agaga 0 MaKCUMAaIIbHOW KOHIIEHTPAIMH MPOMEXYTOYHOTO BEIIECTBA B CIIydae IBYXCTAJUIHHON M aBTOKATATUTUIECKON PEaKITHH.
. MatemaTnieckoe onmMcaHue Mporecca NeperoHKH.

. Ommcanme mporiecca mociea0BaTeIbHON SKCTPaKITUH.

. Ompenenenre KOHCTaHTBI CKOPOCTH PEAKITUH.

. Onmcanue 1ecopOIMOHHBIX POLIECCOB.

. Kunernueckue ypaBHeHUsI.

. YpaBHeHuUs IBUKEHUS UCaTIbHON KHUIKOCTH.

. 3a7a4H O 3arpsA3HEHUU OKPYXKAIOLIEH Cpelbl.

. Pacuer sHepreTnuecknx ypoBHEH U BONHOBBIX (D)YHKIMH YaCTHIIBL.

. MaremaTrieckue MOJENH CIy9aifHbIX MPOIECCOB B MPAKTHKE XUMHUYECKUX IKCIIEPUMEHTOB U B TOCTPOCHUU




OKOJIOT'HICCKUX IMTPOCKTOB.

18. 3agaun 0 cpeHEM COEPKAHUM IPUMECH U OTKIIOHEHUSAX OT HErO B BELIECTBE.
19. 3amaua o pacnpeneneHHH IPUMECH B IIpodax. BeposTHOCTHAS MOfelTh KHHETHKH TIepeMEIINBaHMS.
20. 3amaun 0 BEIOPAKOBKE Pe3yNbTaTOB XUMHIECKOTO aHATH3A.

21. 3amaya 00 onpeieNIeHIH THAPATHOTO YHCIIa MPH SKCTPAKIIUN KapOOHOBOI KHUCIIOTHL.
22. MatemaTnueckast 00paboTKa pe3ynbTaToB HAOIIOICHHH C TOMOIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX IIPOTPaMM.

DoH/ OLICHOYHBIX CPEJICTB

dopMHupYeTCsT OTACTHHBIM JJOKYMEHTOM B COOTBETCTBUU ¢ [TonokeHneM o ¢oHe oneHouHbIX cpeacts [AIY

6. YYAEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wz narenscTBoO, rof
JI1.1 |bepe3una H.A. Beiciias MaTematuka: yaebHoe ocobue CapatoB: Hayunas xHura,
2019
JI1.2 |boponuna E.b. Maremartuyeckuii aHanu3s: yaeOHoe nocobue CapatoB: Hayunas xHura,
2019
JI1.3 |Enbkun AT Jluneitnas anreOpa 1 aHAIMTHYECKAs TEOMETpHUsL: yueOHOe Caparos: By3oBckoe
nocobue obpa3zoBanue, 2018
JI1.4 [KopoGeiinukosa W.1O., |MaremaTrka. MaremaTH4eckas cTaTUCTHKA: yueOHoe rocodbue |Yensbunck: FOxxHo-
TpyGenxkas I'.A. YpanbCKuii HHCTUTYT
YIpaBJIeHUs U DKOHOMUKH, Al
ITu 3p Menua, 2019
JI1.5 |Kopoo6eiinukosa N.1O., |Martematrka. Teopust BeposiTHOCTEl: yueOHOe rmocodue Yensounck: KOxHo-
Tpy6enxkas I'.A. YpanbCKuii HHCTUTYT
YIpaBJIeHUs U DKOHOMUKH, Al
[T Op Menua, 2019
JI1.6 |Anrtunosa U.A., MareMaTrueckuii aHanu3: yueOHoe ocodue Kpacnosipck: Cubupckuit
Baitamrreitn N1, (henepanbHbBIl YHUBEPCUTET,
3sikoBa [u 1p.] E.1O. 2018
JI1.7 |Anrunosa U.A., MareMaTtrueckuii aHanu3: yueOHoe ocodue Kpacnosipck: Cubupckuit
Baitamrreitn N1, (henepanbHBIl YHUBEPCUTET,
3sikoBa [u 1p.] E.1O. 2018
JI1.8 [|Pacronuuna O.M. Beicmas Mmatematrka: yueOHOE Tocooue Mocksa: MockoBckuit
[e1laroru4ecKuit
rOCyIapCTBEHHBIHN
yHuBepcuteT, 2018
JI1.9 |Ymaxos B.K. Martematrka. OcHoBbl Teopun auddepeHimanbHbIX ypaBHeHuid: |MockBa: M3natenbckuii JJom
yueOHOe rocodue MMUCuC, 2018
6.1.2. [lonotHUTEILHAS JTUTEpPaTypa
ABTOpBI, COCTaBUTENH 3araBue W3 patenbcTBO, roj
JI2.1 |bepesuna H.A. Jluneiinas anrebpa: yaeOHoe mocodue CapatoB: Hayunas xuura,
2019
JI2.2 |MaxkyceBa T.I'., MaremaTtuueckuii ananu3. OCHOBHBIE MeTObI HHTETpUpoBaHus: (CapatoB: At [lu Op Menwua,
Baroyraunosa A.T., y4yeOHOe mocodue 2019
[llemenosa O.B.
JI2.3 |llenenesa P.IL., MartemaTrka: yaeOHOE mocooue Caparos: Aii [Tu Op Menua,
T'onosko H.H., IBaHoB 2018
[m op.] B.H.
JI2.4 |Spuesa E.IL. MareMaTHueckuii aHau3: yueOHoe ocodue CraBpomnonb: CeBepo-
KaBkazckuii ¢enepanbHbIii
yHuBepcuteT, 2018
6.3.1 [lepeyens NpOrpaMMHOro ooecmneveHust
6.3.1.1|Adobe Acrobat Reader DC

6.3.1.2




6.3.1.3|Moodle

6.3.1.4|Sunexc.bpaysep

6.3.1.5|IPRbooks WV-Reader mms GooglePlay

6.3.2 IlepeueHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1)19KBCOH

6.3.2.2|baza maHHEIX «JneKTpoHHas OnoaHoTeka ['opHO-ANTaliCKOT0 TOCYIapCTBEHHOTO YHHBEPCUTETA

6.3.2.3|DnekrponHo-6nbnnoreynas cucrema [PRbooks

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

rpoOeMHast JTeKIHs

JICKIUA-BU3yaJIn3alus

KJacTep

METOA MPOCKTOB

KpYIJIBIA CTOM

ACJI0Bas urpa

nebaThl

CUTYallTUOHHOC 3a1aHNUC

AUCKYyCCUA

JISKIHSA € 3aTITaHUPOBAHHBIMH
OIIMOKaMU

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIHUTIJIMHBI (MO JIS)

JlabopaTopwst IPOGUIBHBIX TUCIUILINH: YISHHUECKas TOCKa, CTOJ [UTs MPENOoAaBaTes, CTONbI, CTYJIbS.

KOMHB}OTGpHLIﬁ KJ1acC: MapKe€pHas YUYCHUYCCKasA JOCKa, KOMIIBXOTEPHI, CTOJIbI, CTYJIbA.

9. METOAWYECKHUE YKA3AHUS U151 OB YYAIOIIMXCS 10 OCBOEHMIO IMCOUILINHBI (MOIYJIS)

1. KAJJEHJAPHBIV IUVTAH

KasnennapHblil I1aH BBIBELLIMBACTCS B 1a0OPATOPHAX WIH JIEKIIMOHHON ayIUTOPHU U CONEPKUT HHPOPMALIUIO O paclpeereHHH
3aHATUI IO HEAeNAM, Ynciie yueOHbIX yacoB, popMax U BpeMEHH KOHTPOIS U Mp.

B cBs13u ¢ pa3gHUKAaMU U 110 APYTUM MIPUYMHAM YacTh MPAKTHYECKUX (1a00paTOPHBIX) 3aHATUI MOXKET UCKII0YATHCS HITH
00beAnHATECS. Bee BO3MOXKHBIE H3MEHEHHS YKa)KeT IPeToJaBaTesb B X0AE 3aHATHH.

2. BBINIOJIHEHUE ITPAKTUYECKUX (JABOPATOPHbBIX) 3AHATUI

OcCMBICIIEHHOE PElICHHUE 3a]]a4 HEBO3MOXKHO 0€3 3HaHMS BAKHEHIITNX MOHATHH, (DOPMYJI1, 3aKOHOB H TIp. JaHHOHU TeMbl. [ToaToMy niepen
KaXIbIM IPAKTUIECKUM (J1a00paTOPHBIM) 3aHATHEM CTYIEHTHI JOJDKHBI IEPENUCaTh B KIIACCHYIO TETPalb WIX HA OTIEIbHBIE TUCTHI
CIHCOK TaKMX MOHATHH U HOpMyI ¢ pacundpoBKOH KasKIO0TO MOHATHS, POPMYINPOBKaMHU BCEX TEOPEM, CMBICIIOM KaXK/I0T0 3HAUKa: HE
IIPOCTO Tepenucath ciaoa "norapudmudieckoe nuddepenirpoBanne”, a 1aTh ONpeIEICHUE JTOrApUPMHUIECKOTO
nuddepeHIMpoBaHus; HE IIPOCTO HAMKCATH "3aKOH pacIpeeeHHs JUCKPETHON Cly4aiiHOW BETUYMHBI", & 1aTh €ero (OPMYJIUPOBKY U
MIPUBECTH MPUMEPBI; HY)KHBI HE CJI0Ba "TUIOTHOCTh pacnpeelieHus"”, a rpadMK 3TOM MIIOTHOCTH PaCIIPEICICHHSL.

BonpmmHCTBO hOpMYIT M MOHATHH KaXKAOro CIMCKa OyayT BayKHEHIIMMU U B MacIITabax BCEro Kypca, T.€. JOIDKHEI ObITh 3ay4eHBbL; TPH
MIOATOTOBKE K MPaKTUIECKOMY (71a00paTOpHOMY) 3aHATHIO, OAHAKO, TAKOH IIENIU-MaKCHMYM MOYKHO HE CTaBUTh, OT PAHUYHUBIIHCH
CBOOOIHOI OPHEHTHPOBKOH B COOCTBEHHBIX 3amicsX. [IpenoaaBaTens B HaYaIe 3aHATHS IPOBEPSIET HAINYUE H KAY€CTBO PACKPBITHS
coJiep KaHus CITUCKa y Kaxaoro crynenra, npuiéM HA BCEX 3AHSTUSAX 6e3 uckiitoueHus, HAYMHAs ¢ MEPBOro. ITO U MOHATHO:
OTCYTCTBHE CIIMCKa WM (hOpManbHast ero mepenucka — rapantus Hea(HeKTUBHOM paboThI CTyAeHTa Ha 3aHATHH. O THOBPEMEHHO
IIPOBEPSIETCS peIIeHNe JOMAIIHUX 3a]a4, KOTOPhIE TOJDKHBI OBITh PAacTIpeeneHbl 10 3aHsATHAM U aKKypaTHO MPOHYMEPOBAHBI C
[IOJHOM 3AIIMCHIO YCJIOBUM kaxoif 391841 B OTAEIBHYIO TETPaab AT TOMAIIHEX PaboT. YKateTs BpeMs Ha IeperucKy
YCJIOBHI HE CJIEYET: 3TO HE TOIBKO JeNaeT CTyJeHTa He3aBUCUMBIM OT 33Ia9HUKOB, KOTOPBIX B HY)KHBIH MOMEHT — Ha KOHTPOJILHOH,
3auéTe — HEe OKaXETCsI O] PYKOH, HO U TIOMOTaeT B PEIICHUH 3a/1a4, 3aCTaBJIsAS 3aMETUTh KaKylO-HUOY b BAXKHYIO ““MeI04b’” THIIA
OTCYTCTBHSI HAYaIBHBIX WIIM KPaeBbIX ycinoBuit. Eciu nmpu BceM crapanuu pemuts gqomarraue 3agaun He ynanocs, JJOJDKEH BBITh
[IPEABSBJIEH YEPHOBHK PEILEHUWI. He nMeromiue Ge3 yBasKUTETBHONR IPUUHHBI CIIHCKA TOHSTHIA U HE IPHCTYABIINE K
PEIISHHIO IOMAITHHX 33/1a4 TOJTy4al0T HEYIOBIETBOPUTENBHYIO OLEHKY U IOIDKHBI OYIyT SIBUTHCS HA BHI3BIBHYIO KOHCYJIBTAIUIO B
yacel UIPC. Pa3ymeercs, oHa OTKpBITA U JIs1 BCEX JKENAOIIUX.

Taxue KOHCYIbTALMK IPOBOASTCS PETYISPHO C YKa3aHHEM BPEMEHH B KaJleHAapHOM I1aHe. O BECKOI MpUYKHE NMPEICTOSIIEH HesIBKU
CTYZIEHT-3aJI0JDKHUK 00s13aH 3apaHee NpeaynpenuTh MpenoaaBaTeis; He OrOBOPEHHAs 3apaHee HesBKa 3aI0JDKHHUKA HA BBI3BIBHYIO
xoncvipTarmio Bieuér OBA3ATEJIBHOE IOBABOYHOE MHIUBUIYAJIBHOE 3AJJAHUE — 3amaun. mpopaboTKy




KOHCIICKTA U Ip. ﬁCHO, YTO IIPH NOBTOPSIOIUXCS HEABKAX HA BBI3BIBHBIC KOHCYJIbTAllUU CTYACHT CTABUT ce0sI B O4€EHD CIIOKHOE
TIOJIOKCHUC.

Ecnu 3anstre 66u10 1o JIOBbIM nmpugmHaM npoIyIieHo, CleayeT, Iepenucas y ToBaprier kiaccHsie 3agaun 1 PASOBPABIINICH
B HUX, noAroToBUTH CIMCOK MOHATHH, PEIIUTH JOMAITHUE 3a/[a4H U IBUTHCS Ha OJIIDKAWIIYI0 KOHCYIBTALHIO, TJIe TIPEToaaBaTelb
MIPOBEPHT KauecTBO paboTHl. Eciy npranHa nporycka yBakUTeIbHa, CIACOK HaJI0 JINIIE [TOKa3aTh,  BOT €CIIH HET — CIAaTh,
IIPEIBAPUTENBHO 3aY4UB.

BHUMAHMUE! ITpomyck (110 io60ii mpuguHe!) O0IBIIOro YHciia 3aHATHIA, a TeM 0oJiee HesiBKa Ha BHI3BIBHBIC KOHCY/IBTALIIH
03HAYaeT, YTO MPENOAaBaTEN0 NPUAETCS 3aTPATUTh Ha paboTy ¢ Bamu 3HauNTENbHOE BPEMS: IIPOCMOTPETD 110 KaXKIOH TeMe
HepencaHHble KIACCHBIE 3aJJaull, IPOBEPUTH WIU IIPUHSThH CIUCKU IOHATHH, IPOBEPUTH PELICHUE JOMALIHUX U JONOIHUTEIbHBIX
3aaa4. Ecim 9To IpOMCXOANT B CEPENIMHE CEMECTPA, TO BCE MOXKET OKOHUUTHLCS ONaronoyqHo — TYT Yk Jie10 3a Baruei
J00POCOBECTHOCTHIO U criocoOHOCTsIMHU. Ho K KOHITy ceMecTpa He IOMOXKET U JOOPOCOBECTHOCTB IIPOCTO IIOTOMY, 4TO Bam He xBaTut
BPEMEHH: B IIEPBYIO OUEPEb HA KOHCYIbTALMAX, 3a4ETe U I1p. TIPEeroAaBaTellb OyaeT paboTaTh cO CTyIeHTaMu 6e3 3a/10JDKEHHOCTH HITH
C MeHbIIIeH 3a0DKeHHOCTEI0. Kak ToNbKo 3akoHUMIHCH 3aHATHs, Tpenoaasatens HE OBA3AH ¢ Bamu pabotaTs; ¢ HUM Ha0
JIOrOBapHUBaThCsl O KaX10M BCTpEUe, YTO 3aBUCUT HE TOJILKO OT Balell roToBHOCTH, HO U €0 XKeJaHusl, MHeHHs o Bac, 3aHaTocTu U Ip.
13-3A TIPOITYCKA BOJIBIIOI'O YHUCJIA [IPAKTUYECKUX (JIABOPATOPHBIX) 3AHATHI TAK)XXE HECKOJIBKO
CTYJJEHTOB EXEI'OAHO OTHUCJIAIOTCSA U3 YHUBEPCUTETA.

38.M6‘{y, YTO IpH NPOBEACHUN KOHTPOJIBHBIX pa60T 3(1)(1)CI(TI/IBHO MOKHO HCIIONB30BaTh ToIbko CBOU criucku HOHHTHﬁ, KJIAaCCHBIC U
JAOMAlIHUC TETpaaur C 3aJa4aMu. 3212[3‘[]/1 KOHTPOJIBHBIX HOI[6I/IpaIOTC$[ OJHOTHUIIHBIMHU C PCHIABIINMMHCA JOMa U B ayAUTOPHH, TaK YTO
HEKauyeCTBEHHOU r[popa60TK0171 CBOMX 3aMUCeH WK UX HEIOJTHOTOM Hepa,E[PIBLIfI HaKaXeT caM ceOsl.

BHUMAHME! 13 MHOTOIETHEr0 ONbITA YCHEUTHOTO PEIeH s y4eOHbIX 3a71ad MHOIO M3BJIE€YEHBI JIMIIb 3 YHUBEPCAIbHBIX HCTHHBI JUIS
TeX, KTO TaKXkKe XOTell Obl HAy4UThCS pelaTh yueOHble 3aJauu.

a) 3HAU TEOPUIO U, I'TTABHOE, ®OPMVJIbI (uu xoTs Obl 3Ha, rae 31 ¢hopMysibl Haiiti). Eciu B 3anaue uaér peds o
KacaTeJIbHOM M HOpMaJlu K KPUBOH, a Thl HE 3HAEIIb, YTO 3TO TAKOE U HE IOMHUIIb T€OMETPUYECKHH CMBICI IIPOM3BOAHON — NETI0
0e3HaJIeXHO, T.K. ThI 1AKe HE 3HAeIllb, IJe ¥ 4TO UckaTh. Ho ecnu U 3Haelb, Hy)KHa ONTUMalIbHas cTpaTerus pemenus. Iloatomy

6) PEILIAM C KOHIIA. 970 3HAauuT: BHUMATEIHHO MPOYHTAB YCIOBHS, CAEIAB MX MOJHYIO MATEMATHUECKYIO 3aImich (He yIycKas HH
OJHOM «MENI04M» THUIIA NPE/IeJIOB HHTErpupoBanys, 1uddepeHnnanos, NpaBUIbHEIX 0003HAYEHUH I BCEX BETHYMH, 3aIIUCH
YHCJIOBBIX 3HAYCHHI B OJTHON CUCTEME M Tp.), ONIPEEIH, YTO HAJI0 HAWTH — U ¢ ydeToM ycioBuit 3anaun [IOABEPY1 ®OPMVITY,
KYIA BXOOUT NCKOMAA BEJIMUMNHA. INpaBuibHO NOCTaBJICHHBII BONMPOC — IMOJIOBUHA pellieHHs. B npocrelmmx 3aadax
HYXHa Bcero oHa (hopmysia, B 0oliee CIOKHBIX — S]] B3aUMOCBSI3aHHBIX. BbIOOp 3THX (hopMys1 — Jier10 TBopuecKoe, Tpedyroliee He
TOJIKO 3HaHUH, HO U onbITa. [loaTomy

B) PEIIII MHOTI'O 3AIAY. Eciu ThI B CBOEH )KM3HHM PELINIT BCEro 2 MAaTEMaTHYECKUE 3a]1auH, TO 3-F0 CKOpPEe BCEro HE PEIUILb; eCII
2002, To 2003-10 ckopee Bcero peurriib. Jlydine pernars caMoMy — XOpOIIO 3alIOMHUHAETCS, CIIOCOOCTBYET CAMOYBAKCHUIO H
YCBOCHHUIO TEOPETUYECKOr0 MaTepralia; HO TOIUTCS PELICHHE PEoaBaTeIs, TOBAPHIIA, U3 KHIKKH — JIMIIb Obl peLICHHE
3aOMHIIIOCH. [IpH pelIeHHH OMMMITHAIHBIX 33/1a4 OYCHb YaCTO HY)KHO 3HATh KAKOW-TO CHCIHAIIBHBIN IPHEM, Cpa3y BUICTh, HA KAKYIO
TEOpeMy HIIM 3aKOH JaHHAs 3ajaya.

K coxanenuto, 3T UCTHHBI HENPUTOJHBI IPH PEILICHUH 33134 HAyIHBIX (HE TOBOPS YK€ O HUTEHCKHUX): 34€Ch Yallle BCETO HEU3BECTHO
HE TOJNBKO KaK pelaTh, HO M 4TO UCKaTh, KAKOBBI HCXOHbIE IAHHbIE, TOTHBI JIU OHU, HETOCTATOUYHBI WM N30bITOYHBL. ..

ITo uToram 3aHsTHII HA 3a4€T (IK3aMEH) BBIHOCSTCS 2 OLICHKH: 32 yMCHHE PeIlaTh 3aa4u (110 UTOraM KOHTPOJIBHBIX H PELICHUIO
JIOMAIIIHUX 33/1a4) ¥ 32 JOOPOCOBECTHOCTh (CBOEBPEMEHHOCTh M KAUECTBO PA0OTHI CO CIIUCKAMM, TIPOIYCKH 3aHATHH U T.]1.).

BHUMAHMUE! Ipaktuueckue (;1a00paTopHbIC) 3aHATHS 3a4TEHBI, €CIIH: ) €CTh TIOJIHBIC CIIMCKU MOHSATHH 110 BCEM TeMaM, 0) pelIeHbl
BCE IOMAILIHUE 33]1a4H, B) BOCCTAHOBJICHBI BCE MPOITYILICHHBIC 3aHATHSI M CAAHbI 38 JOJDKCHHOCTH, T') 3a4TEHBI BCE KOHTPOJIBHBIE PaOOTHI
1 MHIMBUIYaJIbHBIC 3aJaHUSL.

3. UI3YYEHUE TEOPETUYECKOI'O MATEPHUAIJIA

[pakTHdeckre yMeHUs U HABBIKA MOT'YT OBITh ITOTy4€HBI TOJIBKO Ha MPOYHOI 0a3e 3HaHWiA, MPHOOPETEHHBIX MIPU H3Y4SHUH
Teoperuueckoro Matepuaia. Ho B ocHoBe 3HaHu 00s3arenbHo aexuT npouecc SATIOMUHAHU A, 3SAVUNBAHUA.
JeficTBUTENBHO, JTI00ast 007IaCTh YEIOBEUECKUX 3HAHUI — MaTeMaTHKa, PU3HKa, IeJaroruka, MeJUIIiHa — OMHUpaeTcs Ha
onpenenéuHpiii Habop mousTuii ("mpou3BoAHas — 3T0...", ""Mmejaroruka — 3710...", "3IEKTPUUECKUI TOK — 3T0..."), PaKTOB U IBICHUI
("Bonra Bnanaer B Kacriuiickoe mope", "0IHOMMEHHBIC 3apsiIibl OTTAIKUBAIOTCA", "IEPBBIM NMPU3HAKOM 3a00JI€BaHUS TU3CHTEpUCH
siBIIsieTCs... "), 3aKOHOB, TEOPEM M 3aKOHOMepHOCTeH ("'3apsi B 3aMKHYTOM cUCTeMe coxpansiercs”, "KBapaT 'MIIOTEHY3bl paBEH CyMME
KBaJIpaToB KaTeToB", "MPUEM acliUprHA CIIOCOOCTBYET CHHKEHHUIO TEMIIEpaTyphl OOIBHOT0"), HCIIOIB3yeT COOCTBEHHBIE rpaduyeckue
Y CUMBOJIBHBIE CPEJICTBA (UEPTEKH, KapTHI, (POPMYIIBI, CXEMBI); U BCE 9TO HAJIO 3ay4UTh, 3aTIOMHHTD, Y3HATh JKENAIOMIEMY U3yIHTh
JaHHYIO HayKy. He Hamo myTaTh 3yOp&XKKY M 3aydMBaHUE: B IIEPBOM CIIydae CMBICI 3aIIOMIHAEMOTO HEU3BECTEH, KaK B IETCKOU
cunranke "DHeOeHepaba...", Tak 4T 3ayunBaHUe TeopeMsl [Indaropa He Oyner 3yOpEXKOH, €CITM OCMBICTICHBI U 3aydeHbI TIOHATHSI
"npsAMOYToNbHBIN TpeyroabHUK", "kaTet", "runorenysa”, "kBaapat", "cymma'". Borpoc o moHnMaHuM, OCMBICIMBAaHUN MaTepualia
JOCTATOYHO CIIOXKEH, YTOOBI Ha HEM 3/1€Ch OCTaHABIMBATHLCS; BYKHO, YTO IIPOPA00TKa, OCMBICIHBAHHE, TOHIMAHNE HOBOTO OMUPAETCS

HA Ve 3aVIEeHHQE. VCROEHHOe 3HaHue. He navuariieMv aurmniicknii a3e1k dhnaza




"A#i cniuk pamH" Tak ke HEMOHTHA, KaK HE N3ydJaBlIeMy MaTeEMaTUKy — "MOJY/b CMEIIAHHOIO IIPOU3BEICHUS TPEX BEKTOPOB
YHCIICHHO paBeH 3HaYeHHIO 00beMa MapajuieIeluIe 1a, OCTPOSHHOT0 Ha 3THX BekTopax". OueHb 4acTo CTYACHT 3asBIISIeT, YTO OH CO
kol HE ITIOHUMAET matematuky, a Ha iene okasbiBaercs, yTo oH e€ HE 3HAET; He noMHUT (MJTM HOMHUT NPUMEPHO), YTO TaKOE
apryMeHT, (yHKIHS, Ipe/ielT; He 3aydil, KaKUMH OyKBaMH 0003HAYAIOTCS ATH BEIIMIMHEI M KaK 3TH OYKBBI MUIIYTCS U YATAOTCS. 1
ecn B aHHBIA MoMeHT cryaeHT HE [IOMHUT, uro Takoe nepBooOpasHas mwin auddepeHtma, To IpudéM 371ech MOHNMaHne?
MATEMATUKY HAJIO YUUTb HAN3YCTb, xak HHOCTpaHHBIH S3BIK: 110 AECATH IOHATHIH, (GopMyI1, 0003HAYEHNH KaXKIbIi JEeHb,
110 HECKOJTBKO a3, OKa He 3aIOMHHIIIL — H depes rox-nsa PETYJISIPHBIX 3AHATHI 3arosopums. YUEBA 110 HACTOSIEMY
— DTO TSOKEJIBIN TPY I, # HUuero He J0ObIOTCA T€, KTO MEYTACT "MOHMMATE" MaTeMaTHKy 0e3 eXXeIHEBHOro Tpy/a 1o eé
N3YYEHUIO. KopeHs ydaeHus ropek, HO INIOABI ero (TT0Ka XOTs OBl B BUJIE 3aCITy)KEHHOH MATEPKU Ha SK3aMEHE) CIIaIKHL.

"Ho 3T0 CKOIBKO K€ Ha/l0 3ay4uBaTh, y Hac He oAHa Bamia auciumiuza!" — CKakyT MHBIE CTYAEHTHIL. J{0JIs UCTUHBI 31€Ch €CTh,
II03TOMY B YHUBEPCHUTETE U CYIECTBYIOT IIPENOAABATENN: OHU B COOTBETCTBUU C IPOrPaMMaMU OTOUPAIOT MaTepUall U OPraHU3yIOT
n3ydeHUe, BbIIENss BaxKHeHIee, ToMorast ¥ KOHTpoinupysl. ONbITHBIM NpenogaBaTeb 3HAET, YTO BAXXHEMIIMX nousTuii, (bopmy,
SIBJICHUH, 3aKOHOB, OIBITOB, CXeM, 'Pa(h)MKOB, KOHCTAHT 33 CEMECTP COOOIIACTCs CTYACHTaM COTHHU JIBE-TPH, U 3ay4UTh UX IO CHIIaM
JlaXkKe TOMY, KTO HIYeTro He IIOMHHT (HEeBEPOSTHBIHN ciydaii!) co mKomsl — OBbUTO OBI JkeNlaHue. PerenT npocT: 3aIuIiy 3To BaxkHeHIee
HECKOJIBKO pa3 (MOTOpHAs MaMsATh caMasi IPOYHAs — KTO Hay4MJICs €3[JUTh Ha BEJIOCUIIEE, €3[JUT BCIO )KU3Hb); IPOrOBOPH BCIYX U
Hociymiail ToBapuina (UCHONIb3yH CIyXOBYIO aMATh), IOJYEPKHU KPacHOI acTol, 00BeM paMOUKONH 1 BHUMATENBHO PacCMOTPU
(3putenbHas MaMsTh caMas EMKasi — TOBOPSIT )K€, YTO JIy4Ille OAUH Pa3 YBUJIETh, YEM CTO pa3 yCIblaTh). st obneraeHus
CTYZIEHYECKOT0 Tpy/a Bc€ BaxkHelllee, 4To TpeOyeT 3ayduBaHUs Hau3yCTh, BHIACISAETCS IPENOAABATENEM B X0/€ YTEHHUS JIEKLIUY B
pamKy.

OpHako OyayneMy CHeHaIkCTy MaJio 3HaTh MPEAMET, HAJIO SIIE YMETh ero H3JiaraTh, 00bSICHAThH IPYTHM, HOO CPE/IU JIIO/ICH KHUBEM,
3a4acTyl0 — MEHEe OIBITHBIX. B 00111eM-TO 3TO HCKYCCTBO, KOTOPHIM OBJIa/IEBAIOT BCIO XM3Hb, ciiaB 3HaHUH u OIIbITA udenoBeka
(HemapoM co BpeMeHEM CIEHATUCTy HAaYUHAIOT TIATUTh Oombie). Ho B OCHOBE JSKUT, Ha MOH B3TJISA, PHOOpeTaeMoe Mpu
M3YYEeHHUH U B X0JIe pabOThl yMEHHE BUIETh U u3narath cBoit nmpeamet kak CUCTEMY 3HaHwuid, a He HAO0p OTJAETBbHBIX 3ayIEHHbBIX
¢akroB. [y atoro Hago [IOMHUTD He ToNbKO camu haKThl, HO M CBSI3M MEXKIY HUMH, UX TIOCIIEIOBATEILHOCTh BO BPEMEHH, CTEIICHb
Ba)KHOCTH M CJIOXKHOCTH JIIS BOCTIPHSTHSI, HCIIONIb30BaHHUE B JalIbHEHIIIEM Kypce, He0OX0UMOCTh CBOOOTHOTO BIAICHHS, CHITY
9MOIMOHAILHOTO BO3ICHCTBYS U T.J. U T.1.. BpeMsi Ha U3jokeHne MaTepuana, Kak U BpeMsi OTBETa NIKOJIbHUKA WK CTYJCHTa, BCera
OrpaHUYEHO; 3HAYUT, HAJI0 TOMHHTH U pacipe/ieieHHEe BPEMEHU ¢ YIETOM BO3MOXKHBIX BOIPOCOB, Ja €IlE U YMETh Ha X0y
MepeCcTPanBaThCs B CITydae KAaKMX-TO HEMPEIBUICHHBIX 00CTOATENLCTB (TI0rac CBET; HE MOMYYHIIach JEMOHCTPAIHS, HAa KOTOPYIO
OITUPATIOCH U3JIOKEHUE HOBOTO MaTepHaa, 1 p.). Kax/plii U3 HaC TOMHHT CO BPEMEH IIKOJIbI MOJIOJBIX YUUTENEH UITH PAKTHKAHTOB,
KOTOpBIE HETTOHATHO OOBSACHSAIOT, IOCTOSHHO 3arvIsAbIBasl B TETPAIKY, @ TO M UUTas 10 HEil; KOTOpbIe TUXO U HEBHATHO TOBOPST U
MEJIKO MUIIYT Ha JTOCKE; Y KOTOPBIX IMOCTOSIHHO HE XBAaTaET BPEMEHH U YPOK 3akaH4YHuBaeTcs Gppasoit "OcTallbHOE ITOCMOTPHUTE I0Ma
camu 1o y4eOHHKY". Be€ Ao emte npuaéres ucheiTaTh Ha ceOe MOYTH KaXKIOMY CTYICHTY B XOJI€ IPAKTHKH; a IIOKA HU CJIOBA HE
TOBOPMJIOCH 00 YMEHHUH BIaJIeTh 000 B MPUCYTCTBUH Ha YPOKE MIPOBEPSIOILET0, BUAETH I10 PEAKIUU ayIUTOPUHU CTETICHb
3aMHTEPECOBAHHOCTH M TTIOHUMAaHUS, HE TOBOPWIIOCH 00 HCKYCCTBE HHTEPECHO MPEMOAHECTH CaMblii "'cyxoi" MaTepuai u o nmpodieme
po6IIeM — yMEHHH MOJIepKaTh ANCIHILIHHY Ha ypoke. YMEHHUE — DTO 3HAHWE B JIEMIC TBUI. 3HauuT, €ciH X04ellb yMeTh
n3J1araTh MaTepua, Hy>KHO IOCTOSHHO IPOOOBATH 3TO J1eNaTh, UCIIOIb30BATh JIIOOYI0O BO3MOXHOCTb: IJIs1 caMOro ce0s, BCIyX MM Ha
Oymare; 111 TOBapHILeil Ha Beuepe, COOpaHuM, B KOMHATE OOIIEKUTHS, IIepe]] 3aHATHEM; AJIsl PerofaBaTess Ha MPaKTHYECKUX
(;1abopaTOpHBIX) 3aHATHUSAX, B XOJIE TEOPETUIECKOr0 CoOECe0BaHMs, Ha KOJUIOKBUYME MITH dK3aMeHe. MO)KHO IPOJIOIKUTh aHAJIOTHIO
C U3Y4EHHEM MHOCTPAHHOT'O A3bIKa: MaJo 3alIOMHHUTb, KaK MUIIYTCS, YUTAIOTCS U IPOU3HOCSITCS CII0BA; HY)KHO €IlE 3HATh IpaBHUiIa
9TOTO SI3bIKa U 0053aTENbHO B HEM IPAKTUKOBATHCS, UCTIONB3Ys JIIO0YI0 BO3MOXKHOCTb. JIMIIb Torna OyayT MOHSATHBI BOIIPOCH
MpenoJaBaTesi U B OTBET HE BBITOBOPSATCS MCKOBepKaHHbIE Ppasbl "Meton ['aycca — 310 Korna...", "Marpuiia — 3TO COBOKYITHOCTh
nanHbIxX" wiy "TIpuMensiem nonctanoBky YeObimena".

Kcraty, ananorus ¢ ”HOCTpAaHHBIM SI3BIKOM UMEET U MPSAMOM CMBICI: B MAaTEMAaTHUKE MHOXKECTBO MOHATHH 0003HAYAETCs CIIOBAMHU
HMHOCTPAHHBIX SI3bIKOB, B OCHOBHOM JIATHHCKOT'O M TpedecKoro. JleTepMUHaHT, CUCTEMa, AUBEPTeHIINs, POTOP, BEKTOp, MATPHLIA,
HHTETpa, CyMMa H Ip. — HaM UX IPUXOAUTCS 3ay4HBaTh,  UTAJbSHIY WM aHINTHYaHUHY OHM 3HAKOMBI C IETCTBA KAK CI0BA POAHOTO
si3bIKa. To ske ¢ 0003HaYECHUAME: Bee Oe3 MCKIIIOUSHHUST MATEMAaTHIECKHE BENUYMHBI HMEIOT MEpY, 3TaJOH JUIsl CPaBHEHMS, EANHHILY
u3MepeHus (B 3TOM 3aciyra MHOTHX MOKOJICHUI MaTeMaTHKOB; a MoxeT i MeaunuHa U3MEPUTD tsoxectsh Oone3HH, eaaroruka —
CTENEeHb MAaCTEPCTBA YUMTEIIS, & ICUXOJIOTHs — CHITY SMOLUI?), TpeOys KaKOoW-TO OYKBBI [J1sl OMMCAHMSI KOJIMYECTBA KAXKIOH TaKOH
BEJINYUHBL. DTN OyKBBI 3aMMCTBOBAHBI B OCHOBHOM M3 JIATBIHM — SI3bIKa MEXIYHaPOIHOT0 OOIIEHNUS YUEHBIX B IOPY CTAHOBJICHHS
MaTEeMaTHKH KaK Hayku. MaTeMaTHKaM emé HIYero, a KaKOBO MEIMKaM WK OHOJIoraM — 3ay4HBaTh Ha3BaHUS BCeX OONe3HEH,
KOCTEH, MBIIIII], JICKAPCTB, pACTCHUH, HACCKOMBIX Ha JIaTBIHU? BOT e 3yopéxka!

Wrtak, BayKHBIM KOMIIOHEHTOM NPO(ECCHOHANN3MA CIEHUANUCTa (a TeM 0oJiee, pOAUTENSI WIIN YUUTENs) SBISETCS,, KpOME OTIUYHOTO
BJaJeHUsI (PaKTHIECKHM MaTEepPHaAJIOM, YMEHHE 0TOOpaTh AaHHBIE U KOHKPETHOTO pa3roBopa, Oecelpl, pacoIoKHUTh BCE B HYKHOU
MIOCJIEeI0BATEIBHOCTH, BELICTUTE BayKHEHIIee, paclpeleuTh BpeMs H TIp. Be€ 3To HeoOXomumo caenaTs A0 pa3roBopa U, B Hieade,
3alIOMHUTH, YTO HAUHETCSI OHA ¢ onpoca Banu u Camm, 3atem Bans pemaer JoManmHio0 3aaqy, U Ha MATHAAATON MUHYTE
oObsicHeHHe TeMbl "I eoMeTpruecKue PUIIOKEHHSI OIPEICIICHHOr0 MHTErpaa' HaJo HayaTh HE C TIOBTOPEHUS OTPEIEIICHHS TAKOrO
HHTErpaia, a ¢ MpochObI MPECTABUTH ceOe KU3HB 0€3 pacueToB TUIONIA/ICH, paboThI, CHII, TEXHUYECKUX oTpeOHocTel. Ha nmpakTuke
TAK He MOTy94aeTcsi — CIHIIKOM MHOTO€ Ha0 3aIIOMHHATH, II09TOMY Bee meaarory muuryt [JTAHBI SAHSATU, rae oToGpaHHbiit
MaTepual paclolokKeH B JOIHKHOH MOCIIEI0BATEIbHOCTH U IPUMEPHO PACTIPEEIEH 110 BPEMEHH, TA€ BBIACICHBI ()OPMYIIBI U TTOHATHS
IUTSL 3arich 00ydaeMbIMU, TIe CASNaHbl KaKUe-TO BaXKHBIE IS yauTessi oMeTKu. CTylneHTaM Ha MPaKTHKE U HAYWHAIOMINM YIUTEIISIM
3AIPEHIEHO Bectu ypoky, He UMes IPEABAPUTENBHO COCTABJICHHBIX IUIAHOB, T.K. UX HAJIMYME — BCE JK€ rapaHTHs, XOTsI U
HETIOJTHAsI, TOATOTOBKH K 3aHATHIO. [11aH He TONBKO OpraHU3yeT CaMOr0 YUHUTEIsl, Pa3rpyXKaeT ero naMsTh, II03BOJSIET HAKATUTNBATh
MaTepual u Yepe3 rojl He HAYMHATH IO OTOBKY K 3aHATHIO C HYJIS, HO M CITY>KUT MOIIHON




TICHXOJIOTMYECKOH MOTEPKKOH B XO/I€ N3JI0KEHHS HOBOH TEMBI; €CJIH YTO-TO 3a0bLJI, HAITyTalI, HE CXOJHUTCS OTBET B 3a/1a4e — MOXKHO
3ariIsHyTh B Iu1aH. IIpaBaa, Ul HAUMHAOIUX 3/1€Ch KPOETCA ONACHOCTh UPEe3MEPHOM IIPUBSI3aHHOCTY K ILIaHY, O0SA3Hb OTOPBATHCS OT
HETO; a caMble HeyMenble WK jieHuBble npocTto-Hanpocto YUTAIOT 3anucu Beayx (pedb He UIET, KOHEYHO, O KAKO- TO HYXKHOM
IIUTATE WM OTPHIBKE MPON3BeeHI). Kpome Toro, MoaroToBka kKauecTBEHHOTO IIaHa — OTOOP M 3aIMCh MaTepHaa, 3allOMIHAHIEe
BCETO BXKHOT 0, IPOPEIIIMBAHUE 33124, IIOrOTOBKA SKCIIEPIMEHTA — TPeOyeT IIOHaYalTy OO0JIbIIOro BpEMEHH, TaK YTO IIEPBBIE BA-TPH
roga paboThI OYEHb TPYIHEL, JaXe eCIIH 3a0BITh IPOOIICMBI HEYMEHHS TOIePKaTh JUCIUILIIHY, BECTH KJIaCCHOE PyKOBOJICTBO,
TOBOPHTB C POJUTEISIMH, OBITH TOUHBIM M 0053aTEIILHBIM, TIPOOJIEMBI BXOXK/ICHUS B KOJUICKTHB, OBITOBEIC, CEMeitHbIe U TIp. U 11p. Bers
IUIAHBI-TO HYXHBI K KOXXI0MY YpOKy! SICHO, YTO yMEHHUIO COCTaBIIATh TAKUE IIaHbI TAKOKE HAJ0 TIATENBHO YYUTh B YHUBEPCUTETE.

[TosTOMY B IpeasIOxKEHHOM Kypce U3ydeHne TeopeTuieckoro marepuana crpourcs Ha 6aze [INIAHOB OTBETOB (HAIZ)DKECTOB),
KyZla B CXKaTOM BHJIE BXOJMT MaTepHall JIEKLIUI B HY)KHOW IOCIIEZ0BATEIBHOCTH, IPUYEM BaXKHEHUIITHE MOHATHS, (DOPMYJIBI, TEOPEMBI U
TIp., KOTOpPbIE CIEAYET 3ay4UTh HAU3YyCTh, JIUIIb YIIOMHUHAIOTCS, a BOT BECh BCIIOMOIaTeNIbHBINA MaTepuall (MaTeMaTHYECKHE BBIKIIAIKH,
CXEMBI, PUCYHKH) IpUBOIUTCS Ooree moapobHo. JlaikecTsl cCOOMPAIOTCS CTYAEHTOM CaMOCTOSATENIBHO IIOCTIE Pa3bsCHEHHI
npenonasarelns B Hagane kypca. Ot crynenra tpedyercs [IOAT'OTOBUTHCS K UX UCTIOJIB30OBAHUIO TP OTBETE;
repenycaTh IUIaH OTBETA Ha OTENbHBIHN JIMCTOK XKelaTelbHO (BKIII0YaeTCs namsTh!), HO He 00s13aTenbHo. [loaroroBka o3Havaer He
TOJIbKO 3ay4HUBaHHE BCETO, YTO HAJIO 3ay4HTh, HO U TOTOBHOCTh Pa3BEPHYTH JAMKECT B BHJIE ITOJPOOHOrO U MOJHOTO OTBETA,
PAacKpBITh MaTeMaTH4YECKHE CBSA3H B TIPOMEKYTOUHBIX BBIKIIAJIKAX, YKA3aTh CMBICI Ka)KI0Tr0 3Ha4Ka, OYKBBI, pUCYHKA, BEPHO Ha3BaTh
Bce OykBbI U T.J1. II1aH oTBeTa — He 10rMa, a pyKOBOJCTBO K AeHcTBUIO. [la, cllejoBaHuE TIIaHy HaBSA3bIBAET CTYAEHTY OIPEAEIEHHYIO
JIOTHKY OTBETAa, 32 KOTOPOH CTOAT HCKYCCTBO U OIBIT CIIEIMAIICTa (YUTall — yduTens wid poautens). Ho MOXXKHO OATrOTOBUTH CBOM
IUIaH, CJIEJ0BaTh CBOEH JIOTUKE WM JIOTMKE yueOHMKa — JIUIIb Obl IUIaH BKIIOYAJl BECh MaTepuai qaimxecta. Jaimpkect —
y3aKOHEHHas M0JCKa3Ka, IIe MaTepUall LIeJION JIEKIIMU 3aHUMAET IOJICTPAHULIBL, TAK YTO CBOOOAHOE BIIaICHUE AaliKECTOM — YXKe
Xopomuii mpusHak. Jlaimkect orpaHi4rBaeT U TpeOOBAaHUS MPETOIaBaTeNs: 33 pAMKH IUIaHA OTBETA €TI0 BOIPOCHI BHIXOIUTH HE
JIOJIXKHBI.

YacTp MaTepuaia Hy>KHO U3y4UTh CAMOCTOSTEIBHO, YTO MPEIoIaraeT NoAroToBky ceoero miana orsera. BHUMAHUE! 3to nomken
obTe IUIAH, A HE TEKCT oTBeTa, KOTOpPBIH NPOCTO 3a4uThIBaeTCs. UTEeHHE 3ar0TOBJIEHHOIO JOMAa TEKCTa COBEPILIEHHO
Henonyctumo! Takas Gpopma paboThI ¢ ydeOHUKOM BO3MOXHA IIPU IIEpBOH MPOpadbOoTKe MaTepuaa il cedsl, HO U3JI0KEHHUE €ro
OLIEHMBAIOILIEMY OTBET MPeNnoaBaTesio TpedyeT ropasao 6osee IIOTHOM CBEPTKU HHGOPMALIUH B ITAMSTH.

CocragiieHne 1 MpopadoTKa IJIAHOB OTBETA HE TOJBKO FOTOBST CTYACHTA K OyayIeil npodecCuOHaIBHOM IeSITeIbHOCTH, HO U
pasrpyXaroT ero namsrh 3a c4€T BCIIOMOIaTeJIbHOI'0 MaTepraa, IPOMEKYTOUHBIX MAaTEMaTHYECKUX BBIKJIAJIOK U T1p., KOHIEHTPHUPYS
BHHUMaHHE Ha OCHOBHOM. [laiiJokecThl OnpeAessifoT TOT 00BEM OTBETa, KOTOPOTO OXKUAAET MPEroaBaTeib, IPUIYEM OH BIIpaBe
TpeGoBaTh rITyOOKOr0 YCBOCHHS BCEro MaTepualia aipkecrta (B TOM YKCIe U BbIBOJA POPMYJI, T.K. 3aIIOMUHATh BBIBOJ HE HAJIO).
Paszymeercs, CTyIeHT MOXKET UCTIONIL30BaTh JIFOOOM JIOTIONTHUTENBHBIHN K Jai/PKECTy MaTepHall.

SIcHO, 4TO HETIONHBIN WIIM HEKAUEeCTBEHHO MPOpaboTaHHBIH IJIaH OTBETA FAPaHTHPYET CHIKEHHE OLIEHKU. DTO CIeAyeT U3 TeX IIPOCTHIX
CcO00paKEHNH, YTO KaKbIH TAHKECT BKIIFOYAET MaTepUall IPUMEPHO OHOM JICKIIUH, T.€. Ha MOJATOTOBKY U MPOPabOTKY €ro HaJo
3aTpaTtuTh 2-3 4yaca — TPy HEMAJIbIA M HEMPOCTOM, TPEOYIOILUI UCTIONB30BAHUS BCEX BUAOB MAMSTH, U3YYCHHUSI KOHCIICKTA JICKIIUH U
yueOHHUKOB, AOMOJIHUTEIBHON JTUTEpaTyphl. M €Clii STHUX YaCcOB MHTEHCUBHOW pa0OThI He ObLIO, NAaHIKECT IPUHECET MAJIO MOJIb3bI.
KauecTBo moaroroBku, T.e. ymeHue cBo00HO u npaBuiibHO roBopuTh HA MATEMATHUYECKOM A3LIKE, Oyner npoBepsThCs B X0/
TEOPETUYECKOro codece10BaHMs B KAOMHETE, Ha KOJUIOKBUYMaX U Ha 3a4eTe (IK3aMeHe).

dakTHYeCKUi MaTepHal I YaCTH JIAH/IKECTOB HE yACTCs HAWTH B Y4eOHHMKAX IO TOM MPOCTOM MPUYKHE, YTO OH Ty/a eI HEe yCIIen
[onacTh. JTO TaKKe OAHA U3 MPOOJIeM MPEnoAaBaHusl, 0COOCHHO OCTpast U3-3a OBICTPOTO Pa3BUTHS COBPEMEHHON HaYKH: YaCTh 3HAHUM
MIOCTOSIHHO ITPUXOIUTCS] OOHOBIIATD U MOMONHATE. [IpecTaBUTEeNIIM MaTeMAaTHKU U €CTECTBEHHBIX AUCIMUIUIMH — (QU3UKaM, XUMHKaM,
OronoraMm — B CpaBHEHHH C MPENoJaBaTeNs My OOIIECTBEHHBIX M TYMaHUTAPHBIX TUCHUIUIMH IPUXOIUTCS PaboTaTh ropas/io MEHbIIIE,
T.K. OCHOBHAs 4aCTh MX TEOPETUUECKOro Oaraxxa He ycTapeeT HUKOI/a: IT0Ka CylIecTBYyeT Hamla Beenennas, B Helt OyayT BepHbI
Teopema Jlarpamxka, 3akonsl HploTOHa, neproanyeckas cucreMa MeHzeneeBa, ypaBHeHHs1 MaKkcBesia U 3aKOHbI HACIEICTBEHHOCTH.
[ToMoub B OOHOBIICHUY 3HAHUH MPU3BAHBI HAYYHO-TIOMYIISIPHBIE )KypHaJbl «KBaHT», «Hayka u xu3HbY, « TeXHHKa — MOJOAEKUY,
«3HaHKe — cuiay, «B Mupe HayKu» U Apyrue, OnepaTUBHO MyOIUKYIONIE HHPOPMALUIO O HOBEHIINX JOCTH)KEHUAX HAYKH 1
TexHUKU. K cokaneHnio, mpakTHKa MOKa3bIBAET, YTO MHOIHE HAIIW CTYIEHTHI H HE TI0I03PEBAIOT O CYIIECTBOBAHUH TAKUX >KYPHAJIOB,
HE TOBOPS YK€ O PETYIAPHOM HX uTeHnH. OHHU enié He 3HAIOT, YTO JOCTATOYHO IPEIoIaBaTei0 HECKOIBKO Pa3 He OTBETHTh Ha
BOIPOCHI JTF0003HATENBHBIX YYEHUKOB O KPUBH3HE MTPOCTPAHCTBA, BO3MOXKHOCTH JETIEHHS Ha HOJIb, JOTHYECKHUX MapaJoKCcax U
codu3Max WM BO3MOKHOCTH MYTEHIECTBHS BO BPEMEHH C TOMOUIBIO TYHHEJIEH B IPOCTPAHCTBE — U C MEUTOH 00 aBTOpHUTETE
puAETCs HAI0ITO, €CII HE HAaBCErla, IPOCTUTHCS.

Uraxk, npy n3ydeHun TEOpPETUIECKOro MaTepraia IeHCTBYH Tak.

a) Cepné3Ho Hactpotics Ha 3AYUNBAHUE BaxkHeliero marepuana, BbIICICHHOTO MPeroiaBaTesieM Ha JeKiusx. Mcrnons3yii Bce
BH/IbI [TAMSTH, HE 3a0bIBasi TIIABHOTO: MOBTOPEHHE — MAaTh YUeHHUsI, a peryspHyro padoty (o 10 nousituii u popmyn KAXKJIBIN nenp)
HE 3aMEHUT HAKAKOH LITYpM Mepe]] 9K3aMEHOM.

0) Yuuce rosoputs Ha [IPABUJIBHOM maremaTuieckoM si3bIke. 3ayuH, KaKUMH OyKBaMH 0003HAYAIOTCS BEJIMYMHBI B KypCe, Kak 3TH
OYKBBI MUIITYTCS  YATAIOTCS. [IpaBUIIbHO Mpor3HOCH haMmiIny ydeHbIX. He 3a0biBaii e AMHUIIBI BCeX BEMYHH, 3HAUSHHS Psijia

KOHCTAHT.

B) Yuncs T'PAMOTHO m3narats Matepuan. OCHOBHOE OpYy)XKHE YeTOBEKa — CII0BO. A MHOTO JIM IPHXOAUTCS ITKOIEHUKY TOBOPHTD




Ha ypokax? ITo moxcyeram B. @. [llaTanoBa — B Jiy4iem ciiydae 2 MUHYTHI B ieHb. 1 BOT 3TOT «MOT4aJIMBBIID HIKOIBHUK IIOCTYIIAET
B YHHBEPCHUTET. 371eCh BO3MOXKHOCTEH MOXKET OBITh €Ille MEHBIIIE — JISKIIUH, TIPAKTUIECKHE U JIAO0PATOPHBIC 3aHATHS MOTYT OBITh
OpraHM30BaHbI TaK (XOTs 3TO, HA MO¥ B3IJIS], HEBEPHO), UTO 38 CEMECTp CTYIEHT BOOOIIE HU pa3y He odeceayeT ¢ mpernoaaBaTeieM. A
KaK TaKoW uenoBek Oyjer paboTaThk B IIKOJIE WK BY3€, JIa U BOOOIIE Cpeu JIrojie, cebe mogooHbIx? [109TOMY MOCTOSHHO YnTAM
JIUTEPATYPY ¥ KOHCIIEKTHI JIEKLUI (MHOTO YMTAIOLIUE JIFOIM HE TIOMHST MPaBUJI POTHOTO S3bIKa, HO MIPABUJIBHO FOBOPSAT U MHUIIYT);
BHUMATEJBHO CIIyIIAll peub nperojiaBaTesieil, crapasch He MPOIYCTUTh HA €AMHOTO 3aHITHUS; CIyIIai OTBETHI TOBapUILEH U
3aIOMHHAH X OMIHOKH — HO CaMoe IIIaBHOE, HCIONB3YH JII00YI0 BO3MOXKHOCTh IIOTPEHUPOBATHCS B H3NIOXKEHNH MaTepuana Ha PC,
KOHCYJIbTAIINH, TIPAKTUYECKOM (J1TA00PaTOPHOM) 3aHSITHH, B Ta0OPATOPUH, Ha KOJLIOKBUYME, JUTS COCEIa 0 OOIISKUTHIO, IEpe.T
3epKaJIOM U T.J1 ¥ T.IL.

r) Pa6oraii PEI'YJISIPHO. Ilepen HoBoIl nekuueil NpocMOTpy MaTepuai MpeablayIeH; cpa3y BbISICHU BCe HEMIOHATHOE Ha
KOHCYJIbTalllH, B y4eOHHKe WM y ToBapHiieil. He ocTaisii moAroToBKy INIAHOB OTBETA U POPAOOTKY CAMOCTOATENBFHOI0 MaTepHaia,
0COOEHHO 110 HAY4YHO-IIOITYNIIPHON JINTEPATypE, Ha IIOTOM: OTHOTO JHS IEPE 3a4eTOM (IK3aMEHOM) BCET/Ia HE XBATaET, a IIpopaboTKa
TaKHX TeM TPeOyeT AIHTEIBHBIX OMCKOB B OMOIHOTEKaX MHOTUX HAYYHO-HOMYJIAPHBIX JKyPHAJIOB.

4. CAMOCTOSTEJIBHASI PABOTA

BeIcmas mikona oTiiM4aeTcs OT CpeIHeH He TONBKO ClielMain3alield MoAroTOBKY, HO TJIaBHBIM 00pa30M METOMKON y4eOHOH paboThl,
CTEIEHBIO CaMOCTOATENBHOCTH CTY1eHTOB. [IpenonaBarels JUIIb ONPEAEIEHHBIM 00pa3oM OpraHu3yeT 03HABATEIbHYIO
JeSITeNbHOCTh CTYJIEHTOB, camo e rno3Hanue ocymectsisier CAM CTYIEHT.

CamocrosiTenbHas paboTa Ipex/ie BCEro 3aBepllacT 3alaul BceX Apyrux BunoB yueOHoi padorst. BHUMAHUWE! HUKAKHWE
3HAHUS, HE CTABIIME OB bEKTOM COBCTBEHHOM JIEATEJILHOCTH, HE MOT'YT CUUTATHCS TTOJJIMHHBIM
JOCTOSHUEM YEJIOBEKA. IToMuMo npakTU4eCKON BaXXHOCTH CaMOCTOsITENIbHAs paboTa UMeeT O0JIbII0e BOCIUTATEIbHOE
3HaUEHHE: OHA (POPMUPYET CAMOCTOSTEILHOCT HE TONBKO KaK COBOKYITHOCTh ONPENENICHHBIX YMEHUM 1 HABBIKOB, HO Y KaK YepTy
XapakTepa, Urparollylo CyIEeCTBEHHYIO POJIb B CTPYKTYPE JIMYHOCTH COBPEMEHHOI'0 CIELHAINCTa BBICILIECH KBaTU(PUKAIUY.

OJ1HaKO Ke, CaMOCTOsITeIbHAsE pabOTa YacTO UTHOPHPYETCS CTYACHTAMH B TCYCHHE CEMECTPa, YTO COBEPIICHHO HEIOMYCTUMO.
[NosiBnsiercst cob1a3H cHavana "norynsarTe'", a moroM "MogHaxats'".

BHUMAHME! Ota cutyanus sBIsSETCS CTaHAAPTHON JIOBYIIIKOM, H3-3a KOTOPOH €KEroJHO HECKOJIBKO YEJIOBEK OTUUCIISIIOTCS U3
yHuBepcuTeTa! Jleno B ToM, 4YTo 006EM paboTh! M0 MaTEMaTHIECKUM AUCLHHUILIMHAM BEJIHK, 8 YHCIIO 3aHATHH OrpaHUYeHO (CM.
KaJleHJapHbIH 11aH), npudeM 1o okonuanuu kypca [IPETIOJJABATEJIb HE OBS3AH C BAMU PABOTATD (cm. Bbiwie). A He
ClIaHBI IOMAIlIHKAE, KOHTPOJIbHBIE 1 HHAUBHIYalbHbIE paO0Thl — y4eOHbIH IIaH He BBINONHEH, U 0 cJaye 3a4eTa (9K3aMeHa) U PeuH
ObITh He MoXxeT! [ToaToMy neicTByH Tak:

1. 3a HECKOJIbKO aHei#t 10 neKIyu Wiv NMPaKTHYecKoro (JabopaTopHOro) 3aHsaTus (He B MOCIEAHUI EHb, T.K. 3TO FapaHTUPYET
HErOTOBHOCTB!) B 4achl CAMOMOATOTOBKH, HEOOXOAUMO MPOoUUTaTh npeabiaymlyto jekiuo, PASOBPABIINCH ¢ ocHOBHBIMU
MOHSITHSIMU, TEOPEMaMH M JIOTUYECKOM CTPYKTYPOU JICKLIUH (2 HE MEXaHUYECKH, 3yOpsi GOopMyIIMpOBKH!).

2. 3ATO/JIS Hayuuch pemiath npocreiinime 0a3oBbie 3a1a4u, npuBeaeHHbIC B Jiekin. Cucremarnyecku OB bSCHSIU cebe
(ToBapwmiily, coceny, 3epKaiy) KaX<Iblii CBOM IIAr NP pelieHuH, OoMbIle FTOBOPH, MEHBIIIE 3amuchiBail. To ke MpaBuio MPUMEHSH npu
pELICHUH TOMAIIHUX, KOHTPOJIBHBIX U HHAUBUAYAIbHBIX 331aHHUH.

3. IIpu HOATrOTOBKE K TEOPETHYCCKOMY cOOECe0BaHUIO (KOJUIOKBUYMY) 1OMa TOTOBSTCS OTBETHI Ha BCE BOIPOCHI, HO OTBEYATh
KXKIBIH CTY/IEHT OYJIET JIMIIb YacTh UX, YKa3aHHYIO npernoaaBarteneM. [loaroroska k codeceioBaHuio TpeOyeT HECKOIBKHUX JTHEH !
CobecenoBaHue HJIET 32 CTOJIOM IPENOIABATENS, U CTYICHTY HYKHA JIMIIb yncTas Oymara. [Tonb30BaThesi Y4€OHMKOM HMITH
KOHCITCKTOM 3/IeCh 3aIIPEILICHO.

MoxHo, omHako, moarotoBuTh cxkateiii [INTAH OTBETA (naiimxect), Kyaa BKIFOYAIOTCS TPOMEKYTOYHBIC MATEMATHYCCKHUE
BBIKJIA/IKU, PUCYHKH, TpaQUKHU U T.I1.: BaKHEHIINE (POPMYITBL, TIOHATHS H T.J., KOTOPbIE CIeAYeT 3HAaTh HAU3YCTh (OHU BBIIEISIOTCS
MpernoaBaTeneM Ha JICKIUH ), TOJDKHBI ObITh YKa3aHbl B m1aHax otBeToB BE3 PACKPBITUA COEPKAHUA.

OtBer cTpoutcs B hopMe CBSI3HOTO U3JIOKEHUS TEOPETHIECKOTO MaTepraia ¢ OMOLIBIO TNIAHOB OTBETOB. B X0/1e 0TBeTa CTY/ACHTHI
00s13aHBI BHUIMATEJIFHO CITYLIATh JPYT APYyra ¥ NPeroaBaTells — yYUThCs Tydlle Ha Ty)KHX OIIHOKax! — HO He TO/ACKa3bIBaTh, T.K.
OLIEHKa 32 co0ece0BaHNe CTABUTCS M B KOHIIE €0 OOBSBIIETCS KaXKIOMY, CYIIECTBEHHO BIIHSS HA SK3aMEHAIIMOHHYIO OIIEHKY (2 B
cirydae TMoJCKa3KH HaJlo 9Ty OLEHKY AeNUTh Ha ABoux!). Ecnu ofuH U3 cTyAeHTOB He mpomén codeceoBaHre, TO CAAIONINE C HUM
KOJIJIOKBUYM, OTBETHB Ha cBOM Bompockl, Bce ke HE BYJIYT, kak npaBuiio, A0OMyIIeHBI 10 3a4eTa (9K3aMeHa), IoKa He TIOMOT'YT
TOBAPHUIIY MOATOTOBUTHCS U MIPOHTH coOeceioBaHue. ITo 00BACHIETCS TeM, UTO Ha 3aueT (9k3aMeH) OynyT BeiHOcuThcs BCE Bompoch!
K co0eceIoBaHMsM, 1 JIFOOOMY CTYJCHTY MOTYT IOMACTh KaK pa3 T€ BOIMPOCKI, KOTOPhIC He ObUIN pa3o0paHskl ¢ npenoaaBatenaeM. Ha
00CTOSATENTLHOE TEOPETUIECKOE coOeceioBaHke, IIaBHAs 11T KOTOPOTO — AaTh Bo3MokHOCTh KAYKJIOMY crynenty
MTOTPEHUPOBATHCS B U3JIOXKECHUHU MaTepuana — tpedyercst 15-20 MunyT Ha cryneHTa. [IoBTOpHbIE, HAa JAHHOM 3aHITHH, COOECeI0OBaHUS
BO3MOXKHBI ITOCIIE CIAYX TEOPHU BCEMH OCTAIBHBIMH CTYJSHTaMU; 9TO PEATBHO, €CITH HAJO JIUIIB JOCAATh KaKYI0-TO MaJIyl0 4YacTh
Teopernueckoro Bomnpoca. Ctynentsl, o JIOBbIM npuunaaM npomycTHBIIME KOIJIOKBHYM, HE CAABIITNE TEOPHUIO, HE BHITIOTHUBIIIHIE
WHIVBHAYaJIbHBIE 3aJaHUS U HE OTBETHBIIIHE HA JOTIOIHUTENBHBIE BOIPOCH — CUUTAIOTCS 3aI0JDKHUKAMH M JOJDKHBI BOCIIOTHHTD
OTCTaBaHHE BO BpeMsl BBI3BIBHBIX KoHCYNbTanuii: BCE mporrymieHHbIe yackl, Kak MpaBuilo, TOMKHEI OBITh BOCCTAHOBJIECHEI.




Kaxk npaBmito, 3a ofHy 6eceny CTyIEHT TOIDKEH CaTh KOJUTOKBIYM H/WIIH 3aIlUTUTh MHINBHIYAJIbHYIO (KOHTPONBHYIO) padoTy. D10
BIIOJTHE PealIbHO, €CIIH ITOrOTOBKA ObLIa T0OPOCOBECTHOI: 10 15 MUH — Ha TeopeTHYecKoe codeceoBaHne, HECKOIbKO MUHYT — Ha
000CHOBaH¥E BEIKIAJIOK B IIPEIBSBICHHBIX PEIICHHBIX 3a1a9ax. Ho ecim nmpexBapuTebHO HE OBIIM ITOTPAaYeHBI Yackl HA IOATOTOBKY
000CHOBaHUSI PellleHHsI, a TiiaBHoe, Teoperrdeckoro codecenoBanns — 3AJJOJDKEHHOCTDL TAPAHTUPOBAHA! CaaB naHHbIid
KOJUIOKBHYM, CIIEIYET TOTOBUTHCS K cienytoreit oecene (¢ Ne 1 — Ha Ne 2, u T.71.). Ilo utoram paboTsl B ceMecTpe Ha 3K3aMEH MOT'YT
BBIHOCHTECS TP OIIEHKH: 32 TEOPETHUECKIE 3HAHUS, TIOKa3aHHBIC B X0JIe COOECceI0BaHMIA; 32 IPAKTHIECKAE YMEHUS i HABBIKH —
orerka 3a /13, U3 u K3; 3a 1oOpocoBecTHOCT (OIEHKA YUUTHIBAET IPOITYCKH 3aHATHIT 0€3 YBaXHUTENbHBIX IIPHYNH, KA9eCTBO
IIOJITOTOBKH K COOECEJOBAHHIO M O(pOPMIICHHS OTBETa, CBOEBPEMEHHOCTh C/1au¥  T.1.)

Urak, x kaxxoMy KoJutokBuyMy HykHO: a) SAPAHEE 03HakoMHTBCS ¢ BONpOCAMU U ITOATOTOBUTH OTBETHI HA HUX; 0) OATOTOBUTHCS
k 3ammute J[3, 3 u K3; B) MOArOTOBUTHCS K TEOPETHYECKOMY COOECEIOBaHHIO, TPOPA0OTaB IIAHBI OTBETOB, 3ay4YHB BAKHEHIIINE
MOHSITHUS, (POPMYJIBI U T.JI.

KostokBruyM cliaH, €CITi Mo KaKJA0MY BOIPOCY MPEIbsBIICH IUTaH O0TBeTa (aiprect), opopmiteHsl u 3amumens J3, U3 u K3,
HPOIICHO TEOpETHYECKOe COOECETOBaHHE U TOKA3aHBI MPAKTHUCCKUE YMEHHSL.

5. TIOPAIOK CIAYM 3AYETA (OK3AMEHA)

3auer (’K3aMeH) BKJIIOYAET 2 4acTU: co0eceJOBaHUE 10 TEOPETUUECKOMY MaTepually; IPOBEPKY IPAKTUYECKUX YMEHUI U HABBIKOB.
BHagase y ka)k/10ro CTy/IeHTa ITPOBEPsIeTCs HAJIMYUE IUNIAHOB OTBETOB U 3aITicei KO BTOpoH yacTH. [Ipy X OTCYTCTBUH CTYICHT MOXET
OBITh HE JIOMYIICH K 3a4ueTy (3Kk3aMeHy). [IpoBepsieTcs Takke, COOTBETCTBYIOT JIM TUTIAHBI OTBETOB IT0 CXKATOCTH IIPEIaraeMbIM HIDKE
JaiiJKecTaM: TEKCTHI OTBETOB, KOHCIIGKTHI JICKINH, YYCOHUKH | T.II. 3aIIPEIICHBI, a BCE, YTO TpeOOBAJIOCH 3ayYHTh, IOJKHO OBITH B
ramsTy, a He Ha Oymare.

Ecnu y cTyneHTa He BBIIOMHEHB! KaKHe-TO JOMAIIHUE paboThl, UIMEIOTCS 3310JDKEHHOCTH T10 IPAKTHYECKUM (J1aOOpaTOPHBIM)
3aHATHAM, He CIaHBI KOHTpOsIbHbIE paGotst — OH HE BBITIOJIHMJI YUEBHBIH ITJIAH U K 3AUETY (9K3AMEHY) HE
JOITYCKAETCHI. Ecnu 3a10:15k€HHOCTh HEBENIMKA (HE ¢laH | CIHMCOK MOHATHH, He ToKa3aHo 1 JomaliHee 3aJjaHue U 1Ip.), TO MOXKHO
JIOrOBOPHTHCS JTUKBUANPOBATH €€ Ha KOHCYJIBTallUM IIepe]] 3a4eToM (3K3aMEHOM) MK Jlaske B Hauasle 3a4eTa (9K3aMeHa), IoKa
TOTOBSITCS IEpBBIE CTYAEHThI. Ho 3TOro BpemeHu maio...

3aTeM CTYJCHT MoiydyaeT OUIeT WK HOMEP COOTBETCTBYIOIINX TEOPETHIESCKOTO BOMPOCa U MPAKTHIESCKON 3a1auu U roTOBUTCS BE3
HCIIOJIb30OBAHM manoB oTBETa, 3alMCEH.

Ha 3a4ete (9K3aMeHe) MPOBEPSIOTCS: MOJTHOTA PACKPBITHS TEOPETUIECKOT0 BOMIPOCa M CBOOO/IA BIaICHHUsSI OCHOBHBIMU
MaTEMaTHYECKUMHU TTOHATHIMHE; Ka4eCTBO MOJATOTOBKH BOTIPOCOB JIJIsi CAMOCTOSTEILHOTO H3YUEHHST; KAUueCTBO BIIaJICHHUS
MPaKTHIECKUMH YMEHHSIMH U HaBBIKAMH. 3aueT (9K3aMeH) He ClIaH, eClTi Jro0ast u3 TpexX OIEHOK HeymoBaeTBopuTebHa. Kpome Toro,
MTOTOBAs OIIEHKA B 3a4ETKE YUUTHIBAET OLEHKU 110 UTOraM PabOThI B CEMECTpE: 3a TEOpETHUECKHE coOeceoBatus; 3a paboTy Ha
Jekimax; 3a pemenne 3agay. BHUMAHME! Bropoii Onier 1aBaThCsl, Kak MPABHIIO, HE OVIIET.




