MHWHOBPHAYKH POCCUUA

degepanbHOE roCyIapCTBEHHOE OI01KEeTHOE 00pPa30BaTe/IbHOE YUPesKAeHHe BhICIIEro
odpasoBanus «'opHO-AnTalickuii rocylapcTBeHHbIH YHHBEPCUTET»
(PI'bOY BOT'ALY, I'AT'Y, I'opHO-AJITalicKHii TOCY1aPCTBEHHbIN YHHBEPCHTET)

MareMaTHuka

pabouas mporpamMmma JAUCHUILTUHBI (MOTYJIs)

3akperuieHa 3a kadeapoit

YVueOHbIi 1aH

Kpanmnouxamus O0akajaBp

®dopma oOydeHus O4HasA

OO111ast TpyI0eMKOCTh 11 3ET

YacoB 1o yueOHOMY IJIaHy 396
B TOM YHCIIE:
ayIUTOPHbIE 3aHATH 224
caMoCTosITeNbHas padoTa 78
4acoB Ha KOHTPOJIb 87,2

Pacnpez[e.nemle YacCoB JUCHMILIMHBI 110 CeMeCTpaM

04.03.01_2025_135.plx
04.03.01 Xumus

XUMHS OKPYXKAIOIIEH Cpelbl, XUMHUYECKasi 3KCIIEPTH3a M HKOJIOTHIECKast 0e3011acHOCTh

Buabr KOHTPOJIA B CEMECTpax:

Kaeapa MaTeMaTHKU, PU3nKH 1 HHPOPMATHKHU

JK3aMeHbI 2, 4

3a4eTHl 1, 3

Cemect
(<Kpr>.<CeMeCTI§)Ha Kypoe>) 1(.1) 2(1.2) 320 4(2.2) Vitoro
Henens 17 4/6 14 5/6 17 4/6 17 4/6
Bup 3anaruit v PII vi PI1 v PII I PIl I PIT
Jlexuun 20 20 20 20 20 20 20 20 80 80
[IpakTuueckue 36 36 36 36 36 36 36 36 144 144
Koncynbranuu (ans ctyneHTa) 1 1 1 1 1 1 1 1 4 4
KoHTpoab caMocTosATeNsHON paboThI TpH 0,15 (0,15 0,25 (0,25 (0,15 (0,15 (0,25 (0,25 (0,8 0,8
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1 2 2
Uroro ayn. 56 56 56 56 56 56 56 56 224|224
Konrakthas padora 57,15 | 57,15 | 58,25 [ 58,25 | 57,15 | 57,15 | 58,25 | 58,25 | 230,8 | 230,8
Cam. pabora 6 6 15 15 6 6 51 51 78 78
Yacel Ha KOHTPOJIb 8,85 |[8,85 |34,75 34,75 | 8,85 |8,85 |34,75 [34,75 87,2 |87,2
HUroro 72 72 108 108 |72 72 144 144 1396 |396




IIporpammy cocraBui(u):

Kanouoam usuxo-mamemamuieckux Hayx, ooyeum, Katieopooog Eezenuti Braoumupoguy

Pabodas mporpamMma JUCIUATUTAHBI
MaremaTuka

paspaborana B cootBeTcTBHH ¢ PTOC:

DenepalbHBIN rOCYIAPCTBEHHBIN 00pa30BaTENbHBII CTAHIAPT BHICIIETO 0Opa30BaHus - OaKaniaBpHAT MO HAMPABICHUIO MOATOTOBKH
04.03.01 Xumus (nmpuka3z Munooprayku Poccuu ot 17.07.2017 1. Ne 671)

coCTaBJIcHa Ha OCHOBaHUM yI€OHOTO TUIaHA:
04.03.01 Xumus

YTBEpKIEHHOTO y4€HBIM coBeTOM BYy3a oT 30.01.2025 mporoxos Ne 2.

Pabouast mporpaMma yTBepxkKIeHa Ha 3aceaHuN KadeIpbl
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Iporoxomn ot 10.04.2025 npotokon Ne 10

3aB. kadenpoii bornanosa Paga AnekcanapoBHa



BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabovas mporpaMma mepecMoTpeHa, 00CYKIeHa H 0JI00peHa st
ucnonHeHus B 2026-2027 yuebHOM rony Ha 3acefaHuu Kadbeapsl
Kadeapa maTeMaTHKH, PU3MKU U HHPOPMaTHKH

[Iporokom ot 2026 1. No
3aB. kagenpoii bormanosa Paga AnekcanapoBHa

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

Pabouast nporpamma rnepecMoTpeHa, o0cykieHa u 0100peHa Juist
ucrnonHenus B 2027-2028 yaeOHoM roay Ha 3acemgaHun Kadeapsl
kadeapa MaTeMaTHKH, Gu3nKu 1 HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kagenpoii bormanosa Pajga AnekcanapoBHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

Pabouas nporpamma nepecMoTpeHa, o0CykaeHa u ojjo0peHa asis
ucnonHenus B 2028-2029 yuyeGHOM Toy Ha 3aceIaHuu Kadeapsl
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Ipotokom ot 2028T. Ne
3aB. kagenpoii bormanosa Paga AnekcanapoBHa

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouvas nporpaMma nepecMoTpeHa, o0CyKaeHa 1 0J00peHa s
ucnonHenus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kadeapsl
Kadeapa MaTeMaTUKHU, PU3NKU U HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kadenpoit bornanosa Paga AnekcanapoBHa



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.

Ju—

Ienu: TloaroroBuTh 00y4aeMbIX K BBITOTHEHHUIO IPO(ECCHOHAIBFHOHN NeITeIFHOCTH B 00JIACTSIX, HCHONB3YIOIINX
MaTeMaTH4ecKue 3HaHUs, H COPMUPOBATH IPAKTHUECKUE HABBIKU PELICHUS TECOPETUIECKUX U MPAKTUYECKUX 3a/1a4;
BBIpabOTaTh YMEHHE MPOBOAUTH MATEMAaTHYECKUI aHAIHM3 MPUKIAAHBIX XHMHUECKHX 3324 U MCIIONb30BaTh Ul UX PELICHUS
MaTEMaTHYECKUE METOBI.

1.2| 3aoauu: ChopMupoBaTh MPEACTABICHUSA O POJIA MATEMATHKH K BO3MOXHOCTSX €€ MPUMCHCHHUS B XUMHUH; HAYIHUTh
HABBIKAM MATEMAaTHUYCCKOTO MOJICIIUPOBAHMS PA3JIMIHBIX XUMUUCCKUX MPOIICCCOB U ABJICHUI; 1aTh HHQOPMAIIHIIO O
(hyHIaMEHTAIBHBIX MOHITHUAX W METOIaX MaTEMATHKU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

Hukn (pazpen) OOIT: | b1.0

2.1 | TpeGoBaHus K MpeABAPUTETLHON MOJATOTOBKE 00Y4aKOIIETOCS

2.1.1| Maremaruka, (pu3MKa Ha MPebIAyIeM YPOBHE 00pa3oBaHUs

2.2 | IMcuUIJIMHBI U IPAKTUKH, VISl KOTOPLIX 0CBOCHHE JAHHOM JMCUMIIIMHBI (MOAYJIs1) HEO0X0AUMO KaK
npeJliecTByOLIee:

2.2.1| ®usuka

2.2.2 | AHanuTHYeCKas XUMUS

2.2.3 | Opranuueckas XUMHs

2.2.4| dusnyeckas XUMHSA

2.2.5 | KomnougHast Xumust

2.2.6 | XuMuuecKkas TEXHOJIOTUS

2.2.7 | BEICOKOMONEKYISPHBIC COSAUHEHUS

2.2.8 | XuMH4YecKre OCHOBBI OHOJIOTUYECKUX MPOIIECCOB

2.2.9| Ctpoenue BemiecTBa

2.2.10 | XumMuueckuii CHHTE3

2.2.11 | Pagunosxomnorus

22.12

3. KOMIIETEHIIUU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCMUTLIMHBI
(MOJYJIS)

OIIK-4: Cnoco0eH n1aHMPOBaTh padoThl XUMHYECKON HAIIPABJICHHOCTH, 00pa0aThbIBaTh U HHTEPIPETHPOBATD NOy4CHHbIE
Pe3yIbTATHI C HCIOJb30BAHHEM TEOPEeTHYECKHUX 3HAHUN U NPAKTHYECKHX HABBIKOB PelleHHs MaTeMaTH4eCKHX H
¢usnvecknx 3agay

N-1.0IK-4: IToanMaeT NPUHIUINBI HAYYHOT0 JIAHMPOBAHNS, AHAIN32, 00pa00TKH M HHTEPNPeTALUH Pe3yJIbTATOB
AesITeJbHOCTH B 00J1ACTH XHMHUH

3HAeT BUJBI IPOrPaMMHOT0 oOecTieueH s, He0OX0AUMOro A 3((PEKTUBHOTO PEIIeHHss XUMUIECKUX 3a/1a4 U €r0 BO3MOXKHOCTH;
YMECT UCIOJIb30BaTh MATEMAaTUYECKYH0 CUMBOJIMKY JUIS BEIPAKEHHS KOJIMYECTBEHHBIX M KAYECTBEHHBIX OTHOLICHUN XUMHYECKUX
00OBEKTOB; BIaJ€eT OCHOBAMH MaTEMAaTHUECKOTO MOIETUPOBAHNS NTPUKITATHEIX XMMHUECKHUX 337124,

HNI-2.0I1K-4: [IpumeHsieT TeOpeTUYECKUE 3HAHUSA U NMPAKTHYECKHE HABBIKH /1JI5l pelIEHHUS MATeMATHYeCKUX U (pu3nyeckux
3aja4 nNpu 00padoTKe U HHTEPNPETAIUM NOJY4eHHbIX pe3yIbTaTOB

3HAeT METOJBI cO0pa, CTATUCTHIECKOTO aHaI3a 1 00paboTKH HH(OpMAINK; yMeeT IPIMEHITh METOAbI MAaTEMAaTHYECKOTO aHAIN3a
U MOZAEIMPOBAHUS, TEOPETUUECKOrO U KCIIEPUMEHTAIBHOIO UCCIICA0BAaHU XUMUYECKUX 3aa4; BIaJceT HaBbIKaMH [IPUMEHECHUS
COBPEMEHHOI'0 MaTEMaTUYECKOr0 MHCTPYMEHTAPHs AJIs pELIEHHs] €CTECTBEHHOHAYYHBIX 3a/1a4;

NI-3.0I1K-4: Pemaer MmaTeMaTH4eckue U pu3nyecKue 3a1a4i NpU NJAHUPOBAHUM, 00pPa00TKe M MHTEPIIPEeTALUU
MOJIY4eHHBIX Pe3yIbTATOB

3HACT OCHOBHBIC COBPEMCHHBIC CUCTCMBI KOMHLIOTCpHOﬁ MaTEeMaTHUKH, KX BO3SMOXXHOCTH U CHGL[I/I(I)I/IKy; YMEET NCIO0JIb30BATh
BO3MOXXHOCTH IIEPCOHAJIBHOTO KOMIIBIOTEPA IJIsI PpCIICHUA XUMHUUYCCKUX 3aa4 MAaTEMAaTHYCCKUMH METOAAMH; BJIaJICCT crocobaMu
HarjIgaJHoro rpaqn/mecxoro TMPEACTABICHUSA PE3YIBTATOB UCCIICTOBAHUSA.




4. CTPYKTYPA U COAEPKAHUE AV CLHUIIINHBI (MO YJI5T)

Kon
3aHATHS

HaumeHoBaHue pa31esioB U TeM /BU]L
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
U

Jlutepatypa

Hnre
PAKT.

IIpumeuyanue

Pa3nes 1. OcHOBBI aJredpsl U
AHAJMTHYECKOH reoMeTpHH

1.1

MaremaTrka kak Hayka /JIex/

WJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.0TIK-
4

J1.1
J1.2J712.1

1.2

Marpurs! u onpeaenutenu /JIex/

TIJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

1.3

CucTeMbl TUHEHHBIX anreOpanuecKux
ypaBHeHU /JIex/

VJI-1.01IK-
4 UJT-
2.0lK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

1.4

BekropHas anredpa /Jlex/

VJT-1.011K-
4 UJI-
2.0TIK-4
W/J1-3.0TIK-
4

Ji.1
JI1.2J12.1

1.5

Meton koopnuHar /JIek/

VIJI-1.01IK-
4 UJI-
2.0IK-4
1J1-3.011K-
4

J1.1
J1.2J12.1

1.6

Ipsmas Ha wockoctH /JIex/

TJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

J1.1
J1.2J712.1

1.7

IInockocTs U npsimas B
npocTpaHcTse /JIex/

TIJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

J1.1
J1.2J12.1

1.8

Jlunuu BTOporo mopsaka /Jlex/

WJI-1.011IK-
4 UJI-
2.01TK-4
WJ1-3.0TIK-
4

J1.1
JI1.2J12.1

1.9

Ipocteiimue noBepxHocTH /JIek/

VJ-1.011K-
4 UJI-
2.0TK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

1.10

Kommmiekcusre uncia /JIex/

WIJI-1.01IK-
4 UJI-
2.0IK-4
WJI-3.011K-
4

J1.1
J1.2J712.1

OnemenTs! Teopuu rpym /Jlex/

WJI-1.0IIK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

1.12

Jluneitnsle npocTpancTsa /Jlex/

TJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1




1.13 Onpepenureny U UX CBOMCTBA. NJ-1.0I0K- JI1.1 TECT,
Brruncnenue onpenenureneit /I1p/ 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-4 € 3aj71a4u,
na-3.0IK- KOHTpPOJIbHAS
4 pabora,
1.14 Martpuiibl 1 onepanuu Hag Humu /TIp/ HJI-1.0I1K- JI1.1 TECT,
4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a71a4u,
NA-3.0I0K- KOHTPOJIbHAS
4 paborta,
1.15 OO0parHas MaTpuIa. JJIeMeHTapHbIe Na-1.0I1K- JI.1 TECT,
npeoOpa3oBaHus. PaHT MaTpHIIBL. 4 - JI1.2J12.1 Pa3HOYPOBHEBBI
Teopema Kponexepa-Kanenmu /I1p/ 2.0IIK-4 € 3a/1a4H,
NJ-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.16 Mertoibl peleHns: CUCTEM JIMHEHHBIX NJI-1.0I1K- JI1.1 TECT,
anrebpanueckux ypasHeHui /IIp/ 4 UA- J1.2J712.1 Pa3HOYPOBHEBbI
2.0I1K-4 € 3a/1a4H,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.17 Bexropel. JIuneiiHble onepanuy Haj na-1.0IK- J1.1 TECT,
Bektopami. [Ipoekius BekTopa Ha OCh. 4 N1- JI1.2J12.1 Pa3HOYpOBHEBBI
Koopnunate! Bektopa /IIp/ 2.0I1K-4 € 3a/1a4H,
nAa-3.0I0K- KOHTPOJIbHAs
4 pabora,
1.18 Jenenue oTpe3ka B JAHHOM OTHOLICHUHU. NJ-1.0I0K- JI1.1 TECT,
CkaysipHO€ MTPOU3BE/ICHUE BEKTOPOB U €T0 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
npunoxxenus /I1p/ 2.0IIK-4 € 3a/1a4H,
na-3.0IK- KOHTPOJIbHAs
4 pabota,
1.19 BekTopHoe 1 cMeliaHHOE TPOU3BEACHUS NJ-1.0I1K- JI1.1 TECT,
BEKTOPOB U UX mprtoxerus /ITp/ 4 NJ- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7a4u,
NA-3.0I0K- KOHTPOJIbHAS
4 paborTa,
1.20 [psmast Ha mockoctH /I1p/ NJ-1.0I1K- J1.1 TECT,
4 1 1- J1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.21 JIuanu BTOpoOTo Mopsiaka /TIp/ nAa-1.0IK- J1.1 TECT,
4 N1- JI1.2J12.1 Ppa3HOYPOBHEBBI
2.0I1K-4 € 3a/1a4H,
NJ-3.0I0K- KOHTPOJIbHAS
4 pabora,
1.22 ITnockocts /Tp/ NJ-1.0I0K- JI1.1 TECT,
4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJ1a4H,
nAa-3.0I0K- KOHTPOJIbHAs
4 pabora,
1.23 IIpsimas B mpocTpanctie. [Ipsmas u NJ-1.0I1K- JI1.1 TECT,
miockocts /TIp/ 4 NI- JI1.2J12.1 Pa3HOYPOBHEBHI
2.0I1K-4 € 3a71a4u,
na-3.0IK- KOHTPOJIbHAs
4 paborta,
1.24 IToBepxHocTH BTOpOTO NOpsiaka. JInHum, Na-1.0I1K- JI.1 TECT,
3aJlaHHBIE YPAaBHEHUSIMU B ITOJISIPHBIX 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
KOOPAMHATAX U apaMeTPUYECKUMHU 2.0IIK-4 € 3a/1a4H,
ypaBHenusiMu /TIp/ W-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.25 KommiekcHbie nciia, OCHOBHBIC NJI-1.0I1K- JI1.1 TECT,
nousatus. [eomerpudeckoe H300pakeHne 4 N1O- JI1.2J12.1 Pa3HOYpOBHEBBI
KOMILJIEKCHBIX uncen. Gopmel 3anucu 2.0I1K-4 € 3a7a4H,
KoMIDTeKCHBIX uucen /T1p/ NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,




1.26

JlecTBHS HAJ KOMILUICKCHBIMU
yucnamu /T1p/

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

J1.1
J1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1a4H,
KOHTpPOJIbHAS
pabora,

1.27

Jluneiinble anreOpandecKre CHCTEMBI U
BCKTOPBI B IPHUJIOKCHUAX K XUMUYCCKUM
3amadam /Cp/

WJI-1.011IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

J1.1
JI1.2J12.1

oKnazn/cooore
HHE

Pazngen 2. MaremMaTH4ecKHii aHaIN3

2.1

Oyukuuu 1 npeaens /Jlex/

VJT-1.011K-
4 UJI-
2.0TIK-4
W/J1-3.0TIK-
4

Ji.1
JI1.2J12.1

2.2

Hemnpepsisabie ¢pyakmnun /JIex/

VIJI-1.01IK-
4 UJI-
2.0IK-4
1J1-3.011K-
4

J1.1
J1.2J12.1

23

ITpousBonusle u muddeperunans: /Jlex/

TJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

24

IIpousBoansie u gudPepeHInanb
BBICIIUX TOPSIKOB /JIek/

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

J1.1
J1.2J12.1

2.5

JlokabHbIH SKCcTpeMyM GyHKIHH /JIek/

WJI-1.011IK-
4 UJI-
2.01TK-4
WJ1-3.0T1K-
4

J1.1
JI1.2J12.1

2.6

Heonpenenennsrit uaterpan /JIex/

VJ-1.011K-
4 UJI-
2.0TIK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

2.7

Omnpenenenuslii naTerpai /Jlex/

WIJI-1.01IK-
4 UJI-
2.0IK-4
WJI-3.011K-
4

J1.1
J1.2J712.1

2.8

HecobctBennsie naTerpanst /JIex/

WJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

2.9

JuddepenunanbHoe uCUUCICHIE
(YHKIMI HECKOJBKUX MepeMEeHHBIX /JIek/

TJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

2.10

OKeTpeMyM GYHKLIHU IBYX
niepeMeHHbIX /JIex/

VIJI-1.01IK-
4 UJI-
2.01TK-4
W/J1-3.0TIK-
4

J1.1
JI1.2J12.1




2.11 Paner /JIex/ NJ-1.0I0K- JI1.1
4 UA- J1.2J712.1
2.0IK-4
na-3.0IK-
4
2.12 Crenennbie psipl /JIek/ W-1.0I1K- JI1.1
4 N1- J1.2J12.1
2.0IIK-4
na-3.0I0K-
4
2.13 Paner @ypoe /Jlex/ NJ-1.0I1K- J1.1
4 N1- J1.2J12.1
2.0IIK-4
na-3.0I0K-
4
2.14 Oynkmms. CriocoObl 3a1aHus (HYHKITHH. NAa-1.0I0K- J1.1 TECT,
Onementapubie Gpynkuun /TIp/ 4 N1- JI1.2J12.1 Ppa3HOYpOBHEBBI
2.0I1K-4 € 3a/1a4H,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.15 IIpenensl mocneaoBaTenbHOCTEHN U NA-1.0I0K- JI1.1 TECT,
¢byHKUMiA. PackpbiTre npocTeimmx 4 N1- JI1.2J12.1 Pa3HOYpOBHEBBI
HeomnpeneneHHoctel /TIp/ 2.0I1K-4 € 3a/1a4H,
nAa-3.0I0K- KOHTPOJIbHAs
4 paboTa,
2.16 3ameuarenbHble npeaens! /IIp/ NJ-1.0I0K- JI1.1 TECT,
4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJ1a4y,
NA-3.0I0K- KOHTpOJIbHAS
4 pabora,
2.17 CpaBHeHHe 0ECKOHEYHO MaJIbIX (DYHKITHIA. NJ-1.0I1K- JI1.1 TECT,
HenpepeiHOCTh (yHKITHI /TTp/ 4 NJ- JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3a7a4u,
NA-3.0I0K- KOHTPOJIbHAS
4 pabora,
2.18 IIpousBonHas, ee reoOMeTpUUECKUH, NJ-1.0I1K- JI1.1 TECT,
(u3NIeCKUi 1 XUMUYECKUN CMBICTI. 4 UN- JI1.2712.1 Pa3HOYPOBHEBBI
[IpaBuna u popmysbl 2.0TIK-4 € 3aj1auH,
muddepennmpoanwst /TIp/ NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.19 Jlorapudpmugeckoe na-1.0IK- J1.1 TecT,
muddepenuupoanue /I1p/ 4 N1- JI1.2J12.1 Ppa3HOYPOBHEBBI
2.0I1K-4 € 3aJa4u,
NAa-3.0I0K- KOHTPOJIbHAs
4 pabota,
2.20 IIpousBonHsie BricIINX mopsiakoBs /I1p/ NA-1.0I0K- J1.1 TECT,
4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJ1a4u,
NJ-3.0I1K- KOHTpOJIbHAS
4 pabora,
2.21 JuddepeHunansl nepBoro U BhICIIUX NJ-1.0I1K- JI1.1 TECT,
TOPSAZKOB U UX nipriioxenus /T1p/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0I1K-4 € 3a71a4u,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
2.22 Teopemsl 0 cpeaneM. [paBuino Jlonurans Na-1.0I1K- JI.1 TECT,
-bepuymmm /TTp/ 4 UJT- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3ajauu,
NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.23 HccnenoBanne moBeneHust QYHKIUH U UX NAa-1.0I0K- J1.1 TECT,
rpadukos /I1p/ 4 UA- J1.2J12.1 Pa3HOYPOBHEBbI
2.0I1K-4 € 3a7a4H,
NJ-3.0I1K- KOHTPOJIbHAsS
4 pabora,




2.24 CxeMa MOJHOTO UcClie0BaHuS (HYHKIHH NJ-1.0I0K- JI1.1 TECT,
U ocTpoenue ee rpaduka /IIp/ 4 NI- JI1.2J12.1 Pa3sHOYPOBHEBBI
2.0I1K-4 € 3aj71a4u,
na-3.0IK- KOHTpPOJIbHAS
4 pabora,
2.25 [pakTryeckue 3aga4un Ha skcTpemyM /I1p/ NJ-1.0I0K- JI1.1 TECT,
4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a71a4u,
NA-3.0I0K- KOHTPOJIbHAS
4 paborta,
2.26 JuddepeHunan ATHHBI TyTH U KPUBU3HA Na-1.0I1K- JI.1 TECT,
rockoit mmHun /I1p/ 4 N 1- J1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7a4u,
NJ-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.27 [epBooOpa3Has GpyHKIMN H NAa-1.0I0K- J1.1 TECT,
HEONpPEEeIIEHHBIN HHTErpal. 4 N1- JI1.2J12.1 Ppa3HOYpOBHEBBI
HenocpencreenHoe HHTETpUPOBAHUE 2.0I1K-4 € 3a/1a4H,
bynaxmii /Tlp/ NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.28 HuTerpupoBanue 3aMeHON IEPEMEHHON na-1.0IK- J1.1 TECT,
(moxcranoBkoit). MHTErprpoBanue mo 4 N1- JI1.2J12.1 Pa3HOYpOBHEBBI
qactsm /TIp/ 2.0I1K-4 € 3a/1a4H,
nAa-3.0I0K- KOHTPOJIbHAs
4 pabora,
2.29 HuTerpupoBanue QyHKIHNA, COAEpKAILIUX NA-1.0I0K- J1.1 TecT,
KBaJpaTHBIN TpexuieH. UHTerpupoBanue 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
pannoHansHEIX GyHKIHI /TIp/ 2.0IIK-4 € 3a/1a4H,
na-3.0IK- KOHTPOJIbHAs
4 pabota,
2.30 MHTerpupoBaHrue HEKOTOPHIX NJ-1.0I1K- JI1.1 TECT,
HPPaOHATBHBIX (DYHKIIHH. 4 N 1- JI1.2J12.1 Pa3HOYPOBHEBBI
Ioncranosku Ditnepa u Yedsmmesa /TIp/ 2.0IIK-4 € 3a/1a4H,
NA-3.0I0K- KOHTPOJIbHAS
4 paborTa,
2.31 HHuTerpupoBanie TPUTOHOMETPUUECKUX NJ-1.0I1K- J1.1 TECT,
BeIpakeHui /T1p/ 4 1 1- J1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.32 IlonsATue onpeneneHHOro UHTErpaa. nAa-1.0IK- J1.1 TECT,
Brruncnenue onpeneneHHbIX HHTETPAIoB. 4 N1- JI1.2J12.1 Ppa3HOYPOBHEBBI
dopmyna Herotona-Jlei6uuna /Ip/ 2.0I1K-4 € 3a/1a4H,
NJ-3.0I0K- KOHTPOJIbHAS
4 pabora,
2.33 HecobctBennsle unterpainst /I1p/ na-1.0IK- J1.1 TeCT,
4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJ1a4H,
nAa-3.0I0K- KOHTPOJIbHAs
4 pabora,
2.34 IIpunokeHue onpeaeneHHbIX HHTErPaioB NJ-1.0I1K- JI1.1 TECT,
K 3amadam reomeTpuu /I1p/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0I1K-4 € 3a71a4u,
na-3.0IK- KOHTPOJIbHAs
4 paborta,
2.35 IIpunoxxeHue onpeneneHHbIX HHTErPaioB Na-1.0I1K- JI.1 TECT,
K pemeHnto GU3NIECKUX U XUMUIECKUX 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
3amaq /Tlp/ 2.0I1K-4 € 3aJ1a4H,
NJ-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.36 IMonsaTne GyHKIIUN HECKOIBKUX NJa-1.0I0K- J.1 TECT,
nepeMeHHbIX. [Ipenen GpyHKIH B TOUKeE. 4 N1O- JI1.2J12.1 Pa3HOYpOBHEBBI
HenpepbIBHOCT hyHKIIMM B TOUKE U Ha 2.0TIK-4 € 3a71auu,
MHOkecTBe. YacTHble mponsBoHbe /T1p/ NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,




2.37 Ionnsnit tuddepeniman. na-1.0IK- J1.1 TECT,
JuddepeHnnpoBaHure CIOKHBIX U 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
HesBHBIX QyHKIwi /TTp/ 2.0IIK-4 € 3a71a4u,

na-3.0IK- KOHTpPOJIbHAS
4 pabora,

2.38 YacTHbIe IPOU3BOIHBIC BBICIIAX HJI-1.0I1K- JI1.1 TECT,
nopsakoB. KacarenbHas IJI0CKOCTb U 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
HOpMaJib K HoBepxHocTH. [IpousBonHas 2.0IIK-4 € 3aJ1a4y,

1o Hanpasienuto. [panuent /Ip/ NA-3.0I0K- KOHTPOJIbHAS
4 paborta,
2.39 DKcTpeMyM (DYHKITUH JBYX Na-1.0I1K- JI.1 TECT,
niepeMeHHbIX /T1p/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3ajauu,
NA-3.0I01K- KOHTPOJIbHAs
4 paborta,
2.40 Uucnossle paasl. [IpusHaky cxoauMoctu NAa-1.0I0K- J1.1 TECT,
YUCIOBBIX psanoB /I1p/ 4 N1- JI1.2J12.1 Ppa3HOYpOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
241 DYHKIIMOHAJIbHBIE U CTETIEHHBIE NJ-1.0I0K- JI1.1 TECT,
psast /Tp/ 4 N1- JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3a7a4u,
nJ-3.0I01K- KOHTPOJIbHAS
4 pabora,

2.42 Dopmyisl 1 pagsl Telnopa u MaknopeHa. NA-1.0I0K- J1.1 TecT,
PaznoxeHne QyHKIMA B CTCTICHHBIC 4 N1- JI1.2J12.1 Pa3sHOYpOBHEBBI
psner /Tp/ 2.0IIK-4 e 3aj1a4u,

NA-3.0I0K- KOHTpOJIbHAS
4 pabota,
2.43 CrerneHHBIC PSIBI B TPUOIMKEHHBIX NJ-1.0I1K- JI1.1 TECT,
BeraucieHmsx /Ip/ 4 N 1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7a4u,
NA-3.0I0K- KOHTPOJIbHAS
4 paborTa,
2.44 Pamer @ypre /TIp/ NJ-1.0I1K- J1.1 TECT,
4 1 1- J1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.45 Teopus TipeIeIOB B MPHIIOKEHUAX K WA-1.0I0K- J1.1 JTOKJIa1/coo0Ie
XUMHU4YecKkuM 3amadam /Cp/ 4 N1- JI1.2J12.1 HUE
2.0I1K-4
WA-3.0I0K-
4

2.46 JuddepennuanbHoe HCIUCICHHE na-1.0IK- J1.1 JIO0KTaz/coobme
(GYHKIMIA OTHOM MTepeMeHHOH B 4 UJI- JI1.2J12.1 HUE
NIPWIOKEHUAX K XUMUYECKUM 2.0IIK-4
3amadam /Cp/ NJ-3.0I1K-

4

2.47 HuTerpanbpHoe ncuucieHne QyHKIii HJI-1.0I1K- JI1.1 oKnan/cooodre
OJIHOH MepeMEHHON B IPUIIOKESHHSIX K 4 - JI1.2J12.1 HUeE
XUMHIeckuM 3amadam /Cp/ 2.0I1K-4

NA-3.0I0K-
4

2.48 JuddepeHnnanbHOE UCUUCTICHIE NJ-1.0I1K- J1.1 JTOKJIa1/coo0IIIe
(YHKIMH HECKOJIBKHIX ITEPEMEHHBIX B 4 N 1- J1.2J12.1 HHE
MIPUIIOKECHUAX K XUMUYECKUM 2.0IIK-4
3amadam /Cp/ MNJI-3.0I1K-

4

2.49 Psaapl B IpUIIOKEHHUSIX K XUMHYECKUM NJI-1.0I1K- JI1.1 IOKIan/cooore

3amadam /Cp/ 4 UJI- JI1.2J12.1 HHUE
2.0I1K-4
NJ-3.0I1K-

4




Pa3nen 3. Koncynsrauumn

3.1

Koncynpramus no gucuuminae /Konc/

TIJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

Pazzaen 4. [IpoMeKyTOUHASI aTTeCTAIINSA
(3K3aMen)

4.1

IMoxroToBka k 3x3aMeHy /DKk3aMeH/

34,75

VJI-1.011K-
4 UJI-
2.0TK-4
1J1-3.0T1K-
4

J1.1
J1.2J12.1

4.2

Kontpoms CP /KCPATT/

0,25

WJI-1.01IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

J1.1
J1.2J712.1

43

KonrakTHas pabdora /KoucOk/

TJI-1.01IK-
4 UJI-
2.0T1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

Paznen 5. Koncynabranuu

5.1

Koncynbranus no nucuuruinne /Koune/

TJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

Pa3nen 6. [Ipomeskyrounasi aTrecTamus
(3auérT)

6.1

IMonroroBka k 3auéry /3auét/

8,85

WJI-1.01IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

J1.1
J1.2J712.1

6.2

KonrakTHas pabora /KCPATT/

0,15

TIJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

Paszpnen 7. Indpdepenuuanbubie
YPaBHCHHSA

7.1

OOpIKHOBeHHBIE U] depeHnnaTbHbIe
ypaBHeHus /JIex/

VJI-1.011K-
4 UJI-
2.0TK-4
1J1-3.011K-
4

J1.1
J1.2J12.1

7.2

JuddepennuansHble ypaBHEHHAS BTOPOTO
nopsiaka /Jlex/

WJI-1.01IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

J1.1
J1.2J712.1

7.3

Cucrems! qudhepeHnnaIbHbIX
ypaBHeHHi /JIex/

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

7.4

OCHOBHBIE MOHATHSL.
HuddepernpanbHble ypaBHEHHS IEPBOTO
nopsiaka. Merox u3okimH /IIp/

TJT-1.01IK-
4 UJT-
2.0lK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1a4H,
KOHTPOJIbHAS
pabora,




7.5 JuddepennuansHble ypaBHEHUS C 2 na-1.0IK- J1.1 TECT,
Pa3IeNAIIUMUCS TIEPEMEHHBIMU. 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
Onuoponuble ypaBHeHus /I1p/ 2.0IIK-4 € 3a71a4u,

na-3.0IK- KOHTpPOJIbHAS
4 pabora,

7.6 Jluneitnpie nuddepenuanbHbIe 2 NJ-1.0I0K- JI1.1 TECT,
YpaBHEHHUs IIEPBOTO MOPsiIKa. Y PaBHEHHE 4 - JI1.2J12.1 Pa3HOYPOBHEBBI
Beprymnmu /TIp/ 2.0IIK-4 € 3a/1a4H,

NA-3.0I0K- KOHTPOJIbHAS
4 paborta,
7.7 YpaBHeHus B MOIHBIX AuddepeHimanax. 2 Na-1.0I1K- JI.1 TECT,
Ypaeuenwus Jlarpamxka u Knepo /TIp/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3a7a4u,
NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,

7.8 Juddepennnanppie ypaBHEHUS BBICIINX 2 NJI-1.0I1K- JI1.1 TECT,
TIOPSIIKOB, JOMYCKAIOLIUE IOHMKEHUE 4 N1- JI1.2J12.1 Ppa3HOYpOBHEBBI
nopsiaka /TIp/ 2.0IIK-4 € 3aJ1a4u,

NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,

7.9 Jluneiinpie muddepeHranbHbIe 2 NA-1.0I0K- JI1.1 TECT,
yYpaBHEHHsI BTOPOTO U BBICILIUX 4 UJ1- JI1.2J12.1 Pa3HOYpOBHEBBI
nopsiakos /TTp/ 2.0I1K-4 € 3a/1a4H,

nAa-3.0I0K- KOHTPOJIbHAs
4 paboTa,
7.10 XUMHUECKHUE 3aJa4u, IPUBOASIINE K 2 NJ-1.0I0K- JI1.1 TECT,
muddepeHInanbHbIM ypaBHeHHM /T1p/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJ1a4y,
NA-3.0I0K- KOHTpOJIbHAS
4 pabora,
7.11 CucteMbl TudPepeHIINATEHBIX 2 W-1.0IIK- J1.1 TeCT,
ypaBHenwui /TIp/ 4 NJ- JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3a7a4u,
NA-3.0I0K- KOHTPOJIbHAS
4 pabora,
7.12 XuMHYeCcKue 3a7a4u, MPUBOASAIIUE K 2 NJ-1.0I1K- JI1.1 TECT,
cucreMam TuQepeHInaTbHBIX 4 UN- JI1.2712.1 Pa3HOYpOBHEBBI
ypaBHenwui /ITp/ 2.0TIK-4 € 3aj1auH,
NA-3.0I1K- KOHTPOJIbHAS
4 pabora,
7.13 OorbIkHOBeHHBIE MU depeHnnaTbHbIe 2 na-1.0IK- J1.1 JIOKIaz/coobime
YpaBHEHUs B MPUIOKEHUSIX K 4 N1- JI1.2J12.1 HUE
XUMHUYIeCKHM 3aaadam /Cp/ 2.0I1K-4
WA-3.0I0K-
4
Pasnean 8. Ilpome:kyrounasi arrecTanms
(3auéT)
8.1 ITonroroBka k 3a4éry /3auét/ 8,85 | UJ-1.0OIIK- JI1.1
4 N1- JI1.2J12.1
2.0IIK-4
na-3.0I0K-
4
8.2 KonTtaktHas padora /KCPATT/ 0,15 [ 1UAO-1.0IIK- J.1
4 U- JI1.2J12.1
2.0IIK-4
NJI-3.0I1K-
4
Pa3nen 9. Koncynbranun
9.1 Koncynbranus mo muctmruimae /Konc/ 1 nJa-1.0I0K- J1.1
4 U- J1.2J12.1
2.0IIK-4
NA-3.0I0K-
4

Pazpneu 10. Teopus BeposTHOCTeii 1
MaTeMaTHYeCKasl CTATHCTHKA




10.1

OcHoBHI TeopuH BepoaTHocTeil /JIex/

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

J1.1
J1.2J12.1

10.2

Cuyuaiinbie BenmuuHb /JIex/

WJI-1.011IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

J1.1
JI1.2J12.1

10.3

YuciioBble XapaKTEPUCTHKU CIydaliHbIX
Bennuud /Jlex/

V-1.011K-
4 UJI-
2.0TIK-4
W/J1-3.0T1K-
4

J1.1
J1.2J12.1

10.4

OcHoBHbIe pactipenenenus /JIex/

VIJI-1.01IK-
4 UJI-
2.0IK-4
WJI-3.011K-
4

J1.1
J1.2J712.1

10.5

3aKoH OOJBIINX YHCE, IPEACTbHBIC
Teopemsl /JIex/

TJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

10.6

DeMeHTHl MAaTEMaTHYECKOM
cratuctuku /JIex/

TJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

10.7

CrarucTruueckoe onenuanue /JIex/

VIJI-1.01IK-
4 UJI-
2.01TK-4
W/J1-3.0TIK-
4

J1.1
JI1.2J12.1

10.8

Crarucruyeckas IpoBepKa
CTaTUCTHYECKUX rumores3 /JIex/

VJI-1.011K-
4 UJI-
2.0TK-4
1J1-3.011K-
4

J1.1
J1.2J12.1

10.9

DIeMEHTHI peTPECCHOHHOTO U
KOPpENSIMOHHOr0 anaim3a /Jlex/

WJI-1.01IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

J1.1
J1.2J712.1

10.10

HexkoTtopbie mOHATHSI KOMOMHATOPHKH.
CoObITHsI 1 UX BeposTHocTH /T1p/

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

J1.1
J1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1a4H,
KOHTpPOJIbHAS
pabora,

10.11

Cuy4aiiHbie COOBITHS B (PU3UKE, XUMHH,
ouomnoruu /TIp/

TJT-1.01IK-
4 UJT-
2.0TK-4
WJ1-3.0TIK-
4

J1.1
J1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1a4H,
KOHTPOJIbHAS
pabora,

10.12

OCHOBHBIE aKCHOMBI TEOPUH
BeposiTHOCTeH. HenmocpencreenHoe
BBIUHCJIEHHE BeposATHOCTEeH coObIThit /TIp/

VI-1.011K-
4 JI-
2.0TK-4
W/J1-3.0TIK-
4

J1.1
J1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3aJa4H,
KOHTPOJIbHAsS
pabora,

10.13

TeopeMbl CITOKEHUSI 1 YMHOKCHUS
BEpOSITHOCTEH. Y ciloBHas
BeposATHOCTH /TIp/

VIJI-1.01IK-
4 UJI-
2.0IK-4
WJI-3.011K-
4

J1.1
J1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1a4H,
KOHTpPOJIbHasA
pabora,




10.14 | ®opMyIsl TOTHOH BEPOSITHOCTH H na-1.0IK- J1.1 TECT,
Baiieca /TIp/ 4 NI- JI1.2J12.1 Pa3sHOYPOBHEBBI
2.0I1K-4 € 3aj71a4u,
na-3.0IK- KOHTpPOJIbHAS
4 pabora,
10.15 ®opmyna bepuymnnu. JlokaneHas u NA-1.0I0IK- J1.1 TecT,
HHTErpaibHas TeopeMbl MyaBpa- 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
Jlarmnaca /TIp/ 2.0IIK-4 € 3a/1a4H,
NA-3.0I0K- KOHTPOJIbHAS
4 paborta,
10.16 Crnyugaitabie BenmmauHbL. OOIINe 3aKOHBI Na-1.0I1K- JI.1 TECT,
pactpeneneHus caydaiHbIx BenuauH /I1p/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3a7a4u,
NJ-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.17 | YucnoBble XapaKTEPUCTUKH CITydalHBIX NAa-1.0I0K- J1.1 TECT,
BenuuuH /I1p/ 4 UA- J1.2J712.1 Pa3HOYPOBHEBbI
2.0I1K-4 € 3a7a4u,
NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.18 OCHOBHBIE 3aKOHBI pacIpeaeeHHs NA-1.0I0K- JI1.1 TECT,
ciydaitHeix Bennuu /I1p/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7a4u,
MNJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.19 | Cucremsl caydaifHbIX BETHYMH U UX NA-1.0I0K- J1.1 TecT,
YHUCIIOBbIe XapakTepuctuku /TIp/ 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-4 € 3a71a4u,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
10.20 | Beibopka. OMIUpHUIECKUE 3aKOHBI NJ-1.0I1K- JI1.1 TECT,
pacupenenenus /TIp/ 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBHI
2.0IIK-4 e 3aj1auu,
N1-3.0I0K- KOHTPOJIbHAS
4 pabora,
10.21 YucnoBble XapaKTEPUCTHUKU NJ-1.0I1K- J1.1 TECT,
CTaTUCTHYECKOTO pactpenenenus /I1p/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.22 OreHKa YUCTIOBBIX XapaKTEPUCTHK. NJ-1.0I1K- JI1.1 TECT,
Metoa momenToB /I1p/ 4 N1- JI1.2J12.1 Ppa3HOYPOBHEBBI
2.0I1K-4 € 3aJa4u,
NAa-3.0I0K- KOHTPOJIbHAs
4 pabota,
10.23 CraTtuctudeckas mpoBepka rumnotes /I1p/ NA-1.0I0K- J1.1 TECT,
4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJ1a4u,
NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.24 Mero HaUMEHBIIIUX KBAAPATOB. HJI-1.0I1K- JI1.1 TECT,
Koppensuonnas cBs3p /TIp/ 4 - JI1.2J12.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3a71a4u,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
10.25 Knaccudukarus MeTo10B aHamm3a Na-1.0I1K- JI.1 TECT,
MHOTOMEPHBIX aHHBIX /T1p/ 4 UN- JI1.2712.1 Pa3HOYpOBHEBBI
2.0IIK-4 € 3ajauu,
NJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.26 | PerpeccuoHHbIi aHaIU3. NAa-1.0I0K- J1.1 TECT,
Jucnepcruonnsiii ananms /I1p/ 4 N1O- JI1.2J12.1 Pa3HOYpOBHEBBI
2.0I1K-4 € 3a7a4H,
NJ-3.0I1K- KOHTPOJIbHAsS
4 pabora,




10.27 | Knacrepnsiii ananu3. @akTOpHBIA aHANH3. 4 2 na-1.0IK- J1.1 0 TECT,
JuckpuMuHaHTHBIH ananu3 /TIp/ 4 UJI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-4 € 3aj71a4u,
na-3.0IK- KOHTpPOJIbHAS
4 pabora,

10.28 CToxacTUYECKHE MOJEIN XUMAUYECKUX 4 51 HJI-1.0I1K- JI1.1 0 oKnazn/cooore
mporeccoB u siienuit /Cp/ 4 N1- JI1.2J12.1 HUE
2.0IIK-4
WI-3.0I1K-
4

Paznea 11. KoncyrbTanun

11.1 Koncynbranus nmo qucruruinie /Konce/ 4 1 Na-1.0I1K- JI.1 0
4 N1O- JI1.2J12.1
2.0IIK-4
na-3.0I0K-
4

Pazpnen 12. Ilpome:xyrounas
arrecTaums (3K3aMeH)

12.1 IoaroroBka k 5k3aMeHy /OK3aMeH/ 4 34,75 | UJ-1.0IIK- J1.1 0
4 UN- J1.2J12.1
2.0IIK-4
nJ-3.0I1K-
4

12.2 Kontpoas CP /KCPATT/ 4 0,25 | UO-1.0IIK- JI1.1 0
4 NN- JI1.2J12.1
2.0I1K-4
na-3.0IK-
4

12.3 KonTtaktHas padora /KoHcOK/ 4 1 NJ-1.0I1K- J1.1 0
4 - J1.2J12.1
2.0I1K-4
WJI-3.011K-
4

S. ®OHJI OHEHOYHBIX CPEJICTB

5.1. ITosicHuTeILHAA 3alMCKA

1. Haznauenne hoHIa O1eHOUHBIX cpeacTB. OIEHOYHbIE CPEICTBA IPEJHA3HAUCHBI U1l KOHTPOJIS U OLEHKH 00pa30BaTeIbHBIX
JOCTHKEHHH 00yJaroluxcs, OCBOMBIINX IPOrpaMMy ydeOHON TUCHUMIUHBI « MaTeMaTHKay.

2. ®oHA OLIEHOYHBIX CPENICTB BKIIIOYAET KOHTPOJIBHBIC MaTepHAaIb TSl IIPOBEICHNS TEKYIIETO KOHTPOIS B JOpME KOJUIOKBHYMOB,
Pa3sHOYPOBHEBBIX 3aaHMH, TECTOBBIX 3a/laHNH, KOHTPOIBHBIX PaboT, TeM AJIs COOOMIEHNH, TOKIa0B ¥ BOIIPOCOB K 9K3aMEHAM U
3a4eTaM.

5.2. OueHo4HbIE CPeICTBA /IS TEKYLIET0 KOHTPOJISI

O1eHOUHBIE CPEACTBA ISl TEKYIIEro KOHTPOJIs puBeneHs! B [Ipunoskennn Nel.

5.3. TeMbl NUCbMEHHBIX padoT (3cce, pedepaThl, KypcoBble padoThI U AP.)

TeMbl TOKIaT0B U COOOIIEHNIA

1. 3aga4uy 0 NPUTOTOBIICHUH CIIOKHBIX CMeceH. 3a/1au SKOJIOTHIECKOH OE301TaCHOCTH.

2. 3amaun 0 KPUCTAINTMYECKON pPemeTKe.

3. Ipynma cummeTpuu Montekynn popMaibIeriia, aMMHaKa.

4. PacTBOpEI, 00pazoBaHHbBIE IBYMS MOJIIPHBIMH KOMIIOHEHTAMH.

5. JluHeltHBIE TIPOCTPAHCTBA AaTOMHBIX M MOJIEKYJISPHBIX COCTABISIONIMX (TOCTPOCHUE aTOMHON MAaTPHIIBI).
6. CKOpOoCTh XUMHUECKON peakiuu. PainoakTUBHBIN pacma.

7. YpaBHEHHE MaTepHAILHOTO OaaHca.

8. 3anaya 0 MaKCUMaJIbHON KOHLIEHTPAIMK IPOMEKYTOUHOTO BEIIeCTBA B CIyyae ABYXCTAIUMHON U
aBTOKATaJIUTUYECKOM peakuuu.

9. MateMaTHueckoe oNnucaHue Mpolecca NeperoHKu.

10. Onucanue npoiiecca MocaeA0BaTEIbHON SKCTPAKIUH.

11. OmnpeneneHrie KOHCTaHThI CKOPOCTH PEAKIIMM.

12. Omnmcanue ecOpOIMOHHBIX MPOIECCOB.

13. Kunernueckue ypaBHEHUS.

14. YpaBHEHUS IBMKECHUS HIICATEHON )KHUIKOCTH.

15. 3amauu 0 3arps3HEHUHN OKPYXKAIOIIEeH CPE/IbI.

16. Pacuer sHepreTH4ecKMX YpOBHEW M BOJHOBBIX (DYHKIMI YaCTHUIIBI.




17. MaremaTnyeckue MOACIIN CJ'Iy‘IaﬁHI:IX MMpoHEeCCOB B NPAKTUKE XUMHNYCCKUX SKCIICPUMCHTOB U B IIOCTPOCHNHU
OKOJIOTMYCCKUX MMPOCKTOB.

18. 3agaun 0 CpeHEM COJep)KaHUN IIPIMECH U OTKJIOHCHHSIX OT HETO B BEIIECTBE.

19. 3aj1aua 0 paclpeneeHUH IPUMECH B IpoOax. BeposTHOCTHAs MOJeIb KHHETHKH NIEPEMELIHBAHUSL.

20. 3amaun 0 BEIOpAKOBKE PE3yAbTaTOB XUMHUIECKOTO aHAIIN3A.

21. 3anmava 00 oIpeaesieHIH THAPATHOTO YHCIA IPH AKCTPAKITNH KapOOHOBOH KHCIOTHI.

22. MatemaTtiuaeckast 00paboTKa pe3ylIbTaTOB HAOMIOACHHUI C IIOMOIIBI0 COBPEMEHHBIX KOMITBIOTEPHBIX IPOTPaMM.

Kpurepuu ouenku:
«OTIMYHOY, OBBIILIEHHBIH YPOBEHb: CHCTEMHOCTb, 0OCTOSITEILHOCTD M INTyOMHA M3J1araeMoro MaTepHasa; 3HaKOMCTBO C

HaY4YHOH U HAyYHO-TIOIYJISIPHOH JINTEPaTypOil, pEKOMEHIOBAaHHOM K JOKJIa/y MperojaBaTesieM; MMCbMeHHas popmMa J1okiana (ot

PYKH); CITIOCOOHOCTH BOCIIPOM3BECTH OCHOBHBIE TE3HCHI JOKIaAa O6e3 MOMOIIHM KOHCIIEKTa; CIIOCOOHOCTH OBICTPO U pa3BEpHYTO
OTBEYaTh Ha BOIIPOCHI MPENOIaBaTENsl U ayAUTOPHUH; CIOCOOHOCTH JOKIIAYNKa IPUBIICYb BHIMAHUE ayITUTOPUH.

«XopomIo», MOPOroBbIil ypOBEHb: Pa3BEPHYTOCTh U I'NTyOMHA M3J1araeMoro B JJOKJIaJie MaTepuala; 3HaKOMCTBO C OCHOBHOM
HaYYHOH JIMTEepaTypo K JIOKJIaLy; MICbMEHHas (popMa JOKIJIA/A; TP BEICTYIUIEHHN YacToe 00paIieHne K TEKCTY JOKJIAaa;
HEKOTOPbIE 3aTPYIHEHU IIPU OTBETE HA BOMPOCH! (HECIIOCOOHOCTH OTBETHTH HA PSiZi BOIIPOCOB U3 ayAUTOPHN).

«Y IOBIETBOPHUTENBHO, TIOPOTOBBIN YPOBEHb: IIPABUIBHOCTH OCHOBHBIX MOJIOXKEHHH JIOKIIa(a; HATMIUE HEOCTATKa
nH(pOpPMANNH B JOKJIAJE 110 LEJIOMY psiy TPoOIIeM; NCTIONB30BaHKE AJISI MOATOTOBKHY IOKJIa/1a HCKITIOUUTENIFHO YIeOHON
JIUTEPATypbl; HECIIOCOOHOCTh OTBETHTH HA HECJIOKHBIE BOIIPOCHI U3 ayAUTOPUH U TIPETIOIaBaTelIs; HEYyMEHHE BOCIIPOU3BECTH
OCHOBHBIE TTOJIOKEHHS JIOKJIa/1a 6e3 MMChbMEHHOTO KOHCIIEKTA.

«HeynoBnerBopuTenbHO», YpOBEHb HE ChOPMHUPOBAH: MOATOTOBKA JIOKJIA/Ia B IEYAaTHOM BHJIE C PUBJICYCHUEM HEU3BECTHOTO
MH(OPMAIMOHHOTO HCTOYHHKA; TOBEPXHOCTHBIH, HEYOPS0UEHHBIN, 0ECCHCTEMHBIH XapakTep HH)OPMALIUH B TOKIIAJIE; ITPU
YTEHHH JIOKJIa/1a TOCTOSTHHOE MCIIOJIb30BaHUE TEKCTa; BBICTYIUIEHHE COMBYHMBOE, C JOJTHMH ITay3aMHi, MOHOTOHHOE; TIOJIHOE
OTCYTCTBHME BHHUMAHUS K JOKJIAAy ayIUTOPHH.

5.4. OueHouHbIe cpeACTBA /151 MIPOMEKYTOYHOM aTTecTAlMKU

Bomnpockr k 3auety (1 cemectp)

1. KoMnuiekcHbIe unciia 1 onepanuy HaJl HUMH (CII0KE€HHE, BEIYUTaHNE, YMHO)KEHHE, JICJICHUE, BO3BEICHHUE B CTEIICHb,
W3BJICYCHUE KOPHS).

. Ompenenurenu BTOPOTO U TPETHETO NMopsaka. CBOWCTBA ONpeAENUTENeH N-ro IopaaKa.

. Pemenne cucrem TMHEHHBIX YpaBHEHUH ¢ MCIIOIB30BAaHUEM ompenenuTenei (mpasmio Kpamepa).

. Marpuiipl 1 onepanuy HaJl HUMH (CIIOKEHHE, yMHOKCHHE Ha MIOCTOSHHYIO, YMHO)KCHHE MAaTPHIIbI HA MaTPHILY).
. OGpaTHas matpwuria.

. PelieHune cucreM JIMHEMHBIX YPABHEHUM € UCIIOJIb30BAHUEM MaTPULL.

. Meron l'aycca perieHust CucTeM JMHEHHBIX YPaBHEHUI.

. IlonaTue BekTopa B MPOCTPAHCTBE, IMHEIHbIE ONepaluy HaJl BEKTOPaMU M UX CBOMCTBA.

9. Paznoxxenue BexTopa 1o 6azucy. KoopiuHatsl BeKTOpa U €ro JUIMHa.

10. CxanspHoe npou3BeJeHNE IBYX BEKTOPOB U €r0 CBOMCTBA.

11. BekropHOE NpOU3BEIEHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. CMemanHOe IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

13. TIpssmoyronbHas (IeKapToBa) CHCTEMa KOOPIMHAT Ha IDIOCKOCTH M B IPOCTpaHCTBE. PaccTosiHIE MEXKTY IBYMSI TOUKAMH.
Jlenenue oTpe3ka B JaHHOM OTHOIICHHH.

14. TIpeobpa3oBaHue MPSIMOYTOIBHBIX KOOPAWHAT (TapaJIeIbHBIN IEPeHOC 0Cel, IIOBOPOT OCEH KOOPAMNHAT).
15. YpaBHEHUEe THHUN HA TUIOCKOCTH B JIEKAPTOBOH M MOJIAPHOM CHCTEMaX KOOPJIUHAT

16. IIpsimast TMHKSA HA TUIOCKOCTH:

a) ypaBHEHHE TPSIMOI1 C YIIIOBBIM KO PHUIIMEHTOM;

0) oO1iee ypaBHEHUE TIPSMON;

B) YpaBHEHHUE NPSIMOH, IPOXOASIIEH Yepe3 ABe 3aaHHbIe TOUKH;

T') YTOJI MEK/Ly IBYMs IIPSIMBIMH, YCJIOBHE MapajljIeIbHOCTH U TEPIICHINKYISIPHOCTH IBYX MPSIMBIX;

1) PacCTOSIHUE OT TOYKH JI0 TIPSIMOH.

17. JInaMM BTOPOTO MOPsAKA Ha INIOCKOCTH ( 3JUIUIIC, OKPY)KHOCTB, THIIEp00Ia, Tapaboa).

18. IpuBenenne oOImero ypaBHEHUs TMHIHA BTOPOTO TOPSAKa K KAHOHHIECKOMY BHITY.

19. YpaBHeHHUe MOBEPXHOCTH M JIMHAU B IIPOCTPAHCTBE.

20. YpaBHEHHUE IIOCKOCTH:

a) oO1Iee ypaBHEHHE;

0) ypaBHEHHUE TUIOCKOCTH, IIPOXO/AIICH Yepe3 TpU 3a/laHHbIC TOUKH;

B) YT'OJI MEXy IBYMS INIOCKOCTSIMU;

I') YCJIOBHE apauleIbHOCTH U NEPIIeHANKYIISIPHOCTH TUIOCKOCTEH;

1) PaCCTOSIHME OT TOYKH JI0 TFIOCKOCTH.

21. YpaBHeHus npsMoi B IPOCTPAHCTBE:

a) KAHOHUYECKUE;

0) mapaMeTpUIeCKue;

B) 3aJaHNE MIPAMON KaK JMHUH IIEPECEUCHHS ABYX INIOCKOCTEH;

T') YTOJI MEKLy IBYMS IIPSIMBIMH, YCJIIOBHE MapaIeIbHOCTH U TMEPICHINKYISIPHOCTH IBYX MPSIMBIX;

1) PacCCTOSIHUE OT TOYKH JI0 TIPSIMOH.

22. B3aumHOE pacroyioskeHre NpsMOH U INIOCKOCTH B TIPOCTPAHCTBE:
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a) ycIOBHE apauIeIbHOCTU U NEPIEHANKYIISIPHOCTH;
0) yros MexIy MpsIMOi U TUIOCKOCThIO.
23. [loBepXHOCTH BTOPOTO MOPSIIKA (IUTUIICOU B, THIIEPOOIOU 1B, TApa0OIOU/IbI, KOHYCHI).

Bomnpocs! k 5k3ameny (2 cemectp)

. HucnoBast mocnenoBaTesIbHOCTD U €€ MPeae.

. TeopeMsI 0 npeiene YUCIOBOH IOCIIEI0BATEIBHOCTH.

. beckoHeuHO Manble 1 6ECKOHEUHO OOJNBIINE U CBS3b MEKITY HUMH.

. Bunpl Heonpe1eNneHHOCTEN U PaCKPBITHE HX.

. [Ipenen ¢pyaxnmu ogHOM epeMeHHON. beckonedHo Manbie n 6eckoHewHO Oonmpive GyHKIwH. [Ipenens cieBa u cpasa.
. Teopemsr o miegene QyHKITUH.

. 1 u Il 3ameuaTenbHbIC TPEEIbI.

. HermpepbiBHOCTB pyHKIMU B TOYKE U HA MHOXECTBE.

. ApudmeTrryeckue onepany HaJl HENMPEPHIBHBIMH (DYHKLIUSIMU.

. HerrpepbIBHOCTB 211€eMEeHTapHBIX (QYHKIHH.

. HerrpepbIBHOCTS Ci105KHOH (pyHKIIHM.

. CnexcTBUsI M3 BTOPOTO 3aMEYaTEILHOIO Ipe/iena.

. IlponsBonHas GyHKIUM OJHOM EpeMEHHOH (OnpeeieHne, FTeOMETPUIECKI M MEXaHUIECKUH CMBICIT).
. Tabnuia mpou3BOHBIX.

. [IpaBuia qudepeHnrpoBaHms.

. [Ipon3BomHAs CIOXKHON QyHKITHH.

. [Ipon3BomHas oT QyHKITNI, 3aJaHHBIX TAPAMETPUICCKH.

. Iuddepenmunan.

. IIpouzBonubie u quddepeHimansl BBICIINX TOPSAKOB.

. HTepBaisl Bo3pactanus v yObIBaHUS (PyHKIHMH.

. DkcTpeMyM QyHKIMHU (TOYKa MaKCHMyMa U MHHEMYyMa). Heo0XxoaumMoe U TOCTaTOYHBIC YCIIOBHSL.
. Beimykitocts 1 Boruyrocts rpaduka ¢pyHkuun. Touku nepernda, Heo0X0IMMOE U JOCTATOYHBIE YCIIOBHSL.
. Acumnrotsl Tpaduka GpyHKIMY ( BepTHKAIbHBIC, HAKIIOHHBIE, TOPH30HTAIBHBIC).

. IlepBooOpa3Has 1 HeonpeeNeHHBII HHTETpall U UX CBOMCTBA.

. Tabnuma nHTErpasoB.

. IHTeTpHpOBaHNE MO YacTsM.

. 3aMeHa IepEMEHHON B HEOIPEICIIEHHOM HHTETpaJIE.

. MaTerpupoBanme panoHANBHBIX (QYHKINH.

. UaTerpupoBanue npocTeUIINX UPPalMOHATIEHOCTEH.

30. OmpeneneHHbII HHTETPAT U er0 CBOMCTRA.

31. Beruucrienue mioniaael ¢ IOMOIIBIO OMPeIeJICHHOTO HHTeTpaa.

32. HecobcrBennble nnterpainst [ u 1l Tumna.
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Bomnpockr k 3auety (3 cemectp)

1. Yucnosslie psinbl. OcHOBHBIE MOHATHS. CBOMCTBA PSAOB.

2. [NonmoxwurenbHbIE psinbl. HeoOX0AMMBI IPU3HAK CXOAUMOCTH PSIOB.

3. locTaTouHbIe IPH3HAKH CXOAUMOCTH TIOJIOKUTEIBEHBIX PAIOB

a) MPU3HAKN CPABHEHUS;

6) mpu3Hak [lamambepa;

B) mpu3Hak Komm;

T') MHTETPaIbHBIA IPU3HAK.

4. O0OOIEeHHBIN TAPMOHUYECKHUH P

5. 3nakouepenyrommuecs psapl. [Ipusnak JleiiOnuna. YciaoBHas 1 aOCONIOTHASI CXOUMOCTb.

6. 3HakonepeMeHHbIe psibl. [Ipr3HaK aOCOMOTHOM CXOJUMOCTH.

7. CrenenHsble psabl. Paguyc v uHTEpBai CXOAUMOCTH.

8. Pax Teitmopa s MHOTOWICHA U IS (PYHKIINH .

9. PaznoxeHne OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUI B CTEIICHHBIC PSIBI.

10. TTepuoandeckne GYHKIIMHA U UX CBOMCTBA.

11. Tpuronomerpuyeckasi cuctTeMa (pyHKITHHA.

12. Paznoxxenne (yakiuii B psix @ypoe (. Pagsr @ypbe 11 9eTHBIX M HEYETHBIX (QYHKINH.

13. @yHKIMKH HECKOJIBKUX IEPEMEHHBIX (00JIACTh ONPEACICHNUS, MHOKECTBO 3HAUCHHM, IIPEIEIIbI, HEIPEPHIBHOCTH ).
14. YactHble mpor3BoAHbIC U AU GepeHIIAIIBI IEPBOTO U BTOPOT'O MOPSIIKOB 1Jisl QYHKIMU JIBYX MEPEMEHHBIX.
15. Okcrpemym. Haunbonbime n HauMeHbIIME 3HaYeHUS! (PYHKIMU JIBYX TIEPEMEHHBIX.

16. JIBoiiHbIe HHTETPANIbI U UX CBOWCTBA.

17. KpuBonuHeliHble HHTErpasIbl IEPBOr0 U BTOPOTrO THIIA.

18. 3agaun, npuBosmue K AuddepeHnnansHpM ypaBHeHHIM. [luddepeHnnansHple ypaBHEHUs IEPBOTO MOPs/IKa, UX odmiee
pewenue. 3anavya Komm.

19. YpaBHeHUs ¢ pa3aeisOMUMICS ICPEMEHHBIMHA. MeTo/ pa3elicHus ePEMCHHBIX.

20. OgHOpOHBIE YPABHEHHUS.




21. JIuneiinble auddepeHnnaibHble ypaBHEHUs IEpBOro MopsiaKa. PerieHre MeTojoM HOACTaHOBKH.

22. YpaBuenus bepuynnu.

23. YpaBHEHUs B MOJHBIX TU(PepeHIraiax.

24. nddepeHumanbHble ypaBHEHHS BTOPOTO MOpsiaAKa, UX ollue pemenus. 3anaya Koy.

25. Ionwmwxkenue nopsiaka auddepeHnansHOro ypaBHeH!s! BTOPOTO MOPSIIKa.

26. JIuneiinsle onHOpOAHBIE MU depeHanbsHble ypaBHEHUS BTOPOT'o MOPSIIKA ¢ TIOCTOSIHHBIME K03 ¢punnentamu. CTpyKTypa
00IIIero penreHus.

27. JInnelinble HEOAHOPOAHEIE AN depeHIINATIbHBIE YPaBHEHHSI BTOPOTO ITOPSAKA C MTOCTOSHHBIMU KO3 drIieHTaMu.
CrpyKTypa OOIIETO pEeIICHHS.

Bomnpocs! k 5x3ameny (4 cemectp)

. CkansipHoe niose. JINHUK ¥ TOBEPXHOCTH YPOBHSI.

. [IponsBoHas nosst 10 HamnpasiieHU 0. [pagueHT noss o HapaBJICHHUIO.

. BexTopHoe nosie. BekTopHbIe JIMHUY.

. [ToBepXHOCTHBIE UHTETPAJIBI IEPBOTO M BTOPOTO POJa.

. IToTok BeKTOpHOTO OISt Yepe3 MoBepxHOCTh. Popmyna OcTporpaickoro.

. JluBepreHuys, UPKYISLHS U POTOP BEKTOPHOTO TOJIS.

. OcHOBHBIE (POPMYITBI KOMOMHATOPUKH (IHCIIO Pa3MEIICHNH, IepeCTaHOBOK, COUCTAHHHN).

. IlonsiTHe ciry4aitHOTO COOBITHSI M OTIEPALIH HaJl COOBITHSIMH.

. Kimtaccudeckoe omnpeznenenue BepoITHOCTH; OTHOCUTEIbHAS YaCTOTa, CTATUCTHYECKOE OIIPEAEIeHIE BEPOITHOCTH,
TEOMETPUYECKOE ONPENCICHNE BEPOSITHOCTH.

10. CBoticTBa BepOATHOCTH (TEOPEMBI CIIOKEHHS 1 YMHOXKEHHSI, (hopMylia IIOJIHOW BeposiTHOCTH, popmyna baiieca).
11. ®opmyna bepaymau. Teopemsr Jlamaca, [Tyaccona.

12. Ciryqaiible BeTUYHHBI (TIOHATHS «CIy4aiHON BeTHMYUHBD), 3aKOH PAaCIpeeNIeHHs JUCKPETHBIX CIIydaifHbIX BETHYUH).
Maremarnueckoe OKHJIaHUe, AUCTIIEPCHUsl, CPEAHEKBAIPATHUECKOE OTKJIOHEHUE MCKPETHOM CITydaifHOM BEIMUMHBI.
13. HenpepbIBHBIE CllydaifHble BETMYMHBI (MHTErpalibHas U AU depeHnnanbias GyHKIUH paclpeesieHus, MaTeMaTHuecKoe
O’KMJIaHWE U TUCTIEPCHs] HETIPEPHIBHOM CITy4aifHOM BEIINYNHBI).

14. bunomuansHoe pacnpenenenue JICB.

15. PaBHOMepHOE pacnpenencuaue HCB.

16. Hopmansroe pacnpenenenne HCB.

17. TenepanpHasi COBOKYITHOCTb U BRIOOPKA.

18. Craructuueckoe pacmupeaencane BI0opku. [lomuron. [HcTorpamma.

19. TenepanpHas 1 BEIOOpOYHAs cpegHue. [ eHepanpHast 1 BEIOOpOUYHAs TUCTIEPCHU.

20. OneHKY TapaMeTpoB pacmpeseseHus. JloBepuTenbHbIe HHTEPBAIIBI.

21. IIpoBepka cTaTUCTUYECKUX THIIOTE3.

22. KoppensunonHas 3aBUCUMOCTh. KoadduimeHT koppesnuu.

23. JIunetinas koppesiius. Pacuer npsMbIX perpeccuid.

O 01N LN KW~

Kpurepun nToroBoii olieHKH 10 AUCIUIUIMHE (3a4eT)

«3auTeHO», OBBIIICHHBIH YPOBEHb: TEOPETHIECKOE COACPIKAHUE AUCLMIUINHBI OCBOCHO MOJIHOCTBIO, O€3 IIPo0eIIoB,
HEoOXOIMMbIEC IPAaKTHYECKHUE HAaBBIKM pabOThI C OCBOCHHBIM MaTepHaJIoM C(OPMUPOBAHBI, BCE MPEIYCMOTPEHHbIE paboden
MIPOTPaMMO AUCIUIUIMHBI yIeOHbIE 3a/IaHNS BBITOJHEHBI, KAYECTBO MX BBHITIOJIHEHHUS OIICHEHO YHCIOM 0AIIIOB, OJM3KHM K
MaKCHMaJIbHOMY;

«3a4TeHO», TIOPOTOBBIN YPOBEHB: TEOPETUIECKOE COJIEPKaHUE TUCIUILTHHBI OCBOCHO YaCTUYHO, HO ITPOOEIIH HE HOCAT
CYIIECTBEHHOTO XapaKTepa, HEOOXOANMBIE TPAKTHUECKUE HABBIKKA pabOTHI C OCBOEHHBIM MaTE€pHaIOM B OCHOBHOM
c(hopMupOBaHBbI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX pabodeil MPOrpaMMoi JUCHUIIMHBI YUeOHBIX 3aJaHUH BBIIIOIHEHO,
HEKOTOPbIC U3 BBIMOJIHEHHBIX 33/1aHUH, BO3MOXKHO, COJIEPIKAT OLIHOKH;

«He 3auteHo», ypoBeHb He CPOPMHUPOBAH: TEOPETHYECKOE COCPKAaHNE TUCIHUILIMHBI He 0cBOoeHO. HeoOXxommumble npakTHiecKue
HaBBIKK pabOTHI He C(HOPMHUPOBAHBI, BCE IIPEYCMOTPEHHbIE pabodeli MporpaMMoi TUCIUILIMHBI yueOHbIE 3a/1aHHS BBITOJTHEHBI
¢ rpyobIMH omrOKaMu. JlomoHUTENIbHAsE CaMOCTOsITEIbHAS paboTa HaJl MaTepHAIOM AUCIMIUINHEI HE IPUBEAET K KAKOMY-JI00
3HAYMMOMY IHOBBIIICHHIO KaYeCTBA BBHITIOIHEHUS YIEOHBIX 3aaHHMH.

Kputepuu UTOroBO# OLICHKH [0 TUCHHUILIMHE (IK3aMEH)

«OTJIMYHOY, MOBHIIICHHBII YPOBEHB: TEOPETHIECKOE COJICPIKaHUE AUCLUIUINHBI OCBOSHO IOJIHOCTBIO, Oe3 IPOOesIoB,
HEOOXOMUMBIE MMPAKTHYECKIE HABBIKA PA0OTHI C OCBOSHHBIM MaTepHaIOM C()OPMHPOBAHEL, BCE MPEIyCMOTPEHHEIE padodeii
[POrpaMMOii AUCIUIUINHEI ydeOHbIe 3a1aHNs BHIIIOIHEHBI, KAYECTBO MX BBIOJIHEHHS OLIEHEHO YUCIOM 0aJlIoB, OIMU3KUM K
MaKCHMalbHOMY;

«X0po110», IOPOTOBBIH YPOBEHb: TEOPETHUECKOE COAEPKAHUE TUCIUILIMHBI OCBOEHO MOJIHOCTHIO, 0€3 Po0eIoB, HEKOTOPHIE
MPaKTHYECKHE HaBBIKK pabOTHI ¢ OCBOSHHBIM MaTepraioM c(hOpMHUPOBAaHbI HEJOCTATOYHO, BCE IPEIyCMOTPEHHbIE paboueii
nporpaMMoﬁ JUCHUITIIINHBI y‘-le6HI)Ie 3alaHusl BBIIIOJIHCHBI, KAYCCTBO BBIITOJHCHHSA HU OAHOI'O M3 HUX HEC OLICHCHO
MUHHAMAJIbHBIM YHCIIOM 0aJlIoB, HEKOTOPBIE BUBI 3aJJaHUH BHIIIOJIHEHBI C OLINOKaMHU;

«Y IOBJIETBOPUTEIBHOY», IOPOTOBBIH YPOBEHb: TEOPETHIECKOE COIEPKAHUE AUCIMIUINHBI OCBOCHO YaCTHYHO, HO IPOOEIIBI HE
HOCSIT CYIIIECTBEHHOT'O XapaKTepa, HeOOXOAUMBIE TPAKTHUECKHE HABBIKKA paOOTHl C OCBOEHHBIM MaTepraioM B OCHOBHOM
copMHpOBaHbI, OONBIIMHCTBO NPEIYCMOTPEHHBIX paboyueil MpOrpaMMoil TUCHUIUTMHE Y4eOHBIX 3aJaHII BBITOJIHEHO,
HEKOTOpBIC U3 BHIOJHEHHBIX 331aHMi, BOSMOXKHO, COJICpIKaT OIIHOKH;




«HeynoBneTBopHUTEIIEHOY, YPOBEHb HE CPOPMHUPOBAH: TEOPETHYECKOE COAEPKaHUE IUCLUIUINHBI He ocBoeHO. HeobxoammMbre
MIPaKTHYECKHE HABBIKK paboOTHI He c(hOPMHUPOBAHEL, BCE IIPEyCMOTPEHHbIE paboyel MporpaMMoil TUCIUILTHHEL yaeOHbIe
3a[aHusl BBIITOJIHEHBI C TPYObIMHU OIIMOKaMH. JIoNOMHUTENbHAs CaMOCTOSTENIbHAsE paboTa Ha/l MaTepHaIoM JUCIUILIMHEI He
MIPUBENET K KAKOMY-TTHO0 3HAUNMOMY MOBBILICHHIO Ka4eCTBA BHIMIOIHEHHS YIeOHBIX 3aJaHMU.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MOAYJIA)

6.1. PexomeHayemast 1uTepaTypa

6.1.1. OcHoBHas JHTEPaTYpa

ABTOpBI, COCTaBUTENU 3aryaBue W3narenscTBo, roj On. aapec

JI1.1 | boumpora O.B., Marematuka: yaeOHOE mocolre Caparos: Aii [Tu Op | http://www.iprbookshop.r

Tonosko H.W., IBanos Menaua, 2018 u/70267
[v np.] B.H.

JI1.2 | Pactonuuna O. M. Beicmast MaTemMaTHka: yaeOHOE OcoOHe Mocksa: https://www.iprbookshop.
MockoBckuit ru/145721.html
neaarorn4eckuit
rOCyJapCTBEHHBIN
yHUBEpcUTET, 2024

6.1.2. JlonoJHuTEILHAS JIMTEpaTypa
ABTOpBI, COCTaBUTENU 3aryaBue WznarenscTBo, roj O1n. aapec
JI2.1 |bnaroB U.A., BrrancnuTenpHas MaTeMaTrka: yaeOHoe Camapa: http://www.iprbookshop.r

Crapoxwuosa O.B. nocobwue TToBomkCcKuUit u/75371.html
rocyJapCTBEHHbIHI
YHHBEPCHUTET
TEIEKOMMYHUKAII
" HHPOPMATHKHY,
2017

6.3.1 IlepevyeHb MPOrpaMMHOro odecne4eHust

6.3.1.1| AAunexc.bpaysep

6.3.1.2| MS Office

6.3.1.3 | Kaspersky Endpoint Security s 6usneca CTAHJTAPTHBIN

6.3.1.4| LibreOffice

6.3.1.5|NVDA

6.3.1.6 | MS Windows

6.3.1.7|PEI OC

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTpoHHO-OMONMMOTEYHAs crcTema «3maTenscTBo JIaHby

6.3.2.2 | baza manHbIX «DNeKTpOHHAsE OMONMHOoTEeKa [OpHO-ANTalCKOTO TOCYIapPCTBEHHOTO YHUBEPCHUTETA»

6.3.2.3 | OnexrponHo-O6ubnmuoreunas cucrema IPRbooks

6.3.2.4| MexBy30BcKas 3JIEKTpOHHAs OnOnuoTexa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

poOIeMHast JTSKITHS

MCTOZ IIPOCKTOB

KpYIJIBIA CTOI

OIINOKaMH

JICKIIUA C 3aIlllTAaHUPOBAaHHBIMU

8. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOAYJIS)

Homep aynuropun

Ha3znauenmue

OcHOBHOE OCHAIllEHUE



http://www.iprbookshop.ru/70267
https://www.iprbookshop.ru/145721.html
http://www.iprbookshop.ru/75371.html

412 Al Kabuner Ononornueckoil XuMun. Y yeOHas Pabouee mecto npenoxaBatens. [locamounsie MecTa is
AYIUTOPHS IS IPOBEICHNS 3aHATHH o0yJaromuxcs (1o KOJIUIECTBY 00yqarOIINXCs).
JIEKLIHOHHOTO TUIIA, 3aHATHUM CEMUHAPCKOro | YdyeHnueckas JocKa, MylIbTUMEIUHHBIA IPOEKTOP, FKpaH,
THUIA, KypPCOBOTO MPOEKTHPOBAHUS HOYTOYK, PEaKTHBBI, BEChI, HHBEHTaph LI OOCITy)KUBaHUS
(BBIIOTTHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX | yaeOHOTO 000pyIOBaHUS, TOJIKU TSI XpaHEHHUS yIeOHOTO
Y MHAMBUYaIbHBIX KOHCYIbTALMM, 000pyIOBaHUs, XUMUYIECKHE PEaKTHUBBI
TEKYIIEero KOHTPOJISI ¥ TIPOMEXYTOUHON
aTTecTaluu

422 Al JlaGoparopust HEOpraHMUECKOH XUMUHU. Pabouee mecto npenogasarens. [locagounsie MmecTa Jist
VY4ebHas ayquTopus A IPOBEACHUS oOyuaromuxcs (110 KOJMYECTBY 00yJaromuxcs).
3aHATUHN JEKIIMOHHOTO THUIIA, 3aHITUH Yuenuueckas nocka, anmnapar Kumma, xumuaeckue
CCMHHApPCKOro TuIia, KypcoBoro PCAKTUBLI, XUMHWYCCKas MOCYy/a, BLITAXKHBIC CUCTEMbI, BEChI,
MIPOEKTUPOBAHUS (BBITIOJIHEHHUST KYPCOBBIX WHBEHTaph JUIsl 0OCITY)KMBaHUsI y1eOHOTro 000pyIoBaHus,
paboT), TPYyNITOBBIX ¥ UHMBHIYAIBEHBIX TTOJIKH ISl XpaHEHUsI yaeOHOTo 000pyIoBaHuUs
KOHCYJIbTALIUH, TEKYILEr0 KOHTPOIIS U
MIPOMEXKYTOUYHOH aTTeCTalnuu

215 Al KomrmsrotepHsiii kiace. YueOnas aynuropust | Pabouee mecto npenopasateds. [locagounsie Mecta s
JUISl TIPOBE/ICHUS 3aHSTHI JIEKIIMOHHOTO o0yJaromuxcs (10 KOJIUYECTBY 00yqarOIInXCs).
THUIIA, 3aHATHA CEMHHAPCKOTO THIIA, KommeroTeps! ¢ noctynom B MIHTEpHET
KypCOBOT'O POEKTUPOBAHHUS (BBITTIOTHEHUS
KYPCOBBIX padoT), TPYNIIOBBIX H
WHIUBHUIYaJIbHBIX KOHCYIIBTALNH, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOUHOH aTTECTAIUH.
[TomenieHne A1t CaMOCTOSTEILHON pabOTHI

219 Al Kommnproteprsrii kinace. Yuebnas ayauropus | Pabodee mecto mpenonaBatens. [locagounsie MecTa st
JUTSE TIPOBEICHUS 3aHATHH JIEKITHOHHOTO oOyuaromuxcs (10 KOJIMYECTBY 00YJaromnXcs).
THIIA, 3aHATUN CEMUHAPCKOTO THIIA, Komnerotepsl ¢ goctynom B HTEpHET
KypCOBOT'O IPOEKTUPOBAHUS (BBINOIHEHUS
KYPCOBBIX paboT), IPYyHIIOBBIX U
WHAWBUIYAJIbHBIX KOHCyHBTaHHﬁ, TCKYLICTO
KOHTPOJIS U IPOMEKYTOUHOH aTTeCTallly.
[Tomemnienune 1t caMOCTOSTENBHON pabOTHI

9. METOJUMYECKHUE YKAZAHUA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTIIMHBI (MO YJISA)

1. KAJIEHJJAPHBIN ITJTAH

KanennapHslil 1aH BEIBEIINBACTCS B JIEKIIHOHHON ayAUTOPHUHU U COAEPKUT HHPOPMALUIO O PACHpEIeIICHUH 3aHATHI 110 HeeIsIM,
qycie yd4eOHbIX 4acoB, (hopMax U BpEeMEHH KOHTPOJIS U Tp.

B cBs31 ¢ npa3qHUKaME U 1T0 APYTEM IIPHYHHAM YaCTh IPAKTHIECKUX (JTa00paTOPHBIX) 3aHATHH MOXKET NCKIIIOYATHCS HITH
00BeTUHAThCA. Bee BO3MOXKHBIE M3MEHEHHS YKaXKeT MPernoJjaBaTelb B X0A€ 3aHATHUil.

2. BBITIOJIHEHUE ITPAKTUYECKUX (JIABOPATOPHbIX) 3AHATUI

OcMBICICHHOE peuicHueC 3a1a4 HEBO3MOXHO 0e3 3HaHHs BaXKHEHIIINX HOHHTPII;II, (I)OpMyJ'I, 3aKOHOB U IIp. JIaHHOU TEMBI. HOBTOMy

nepe]T KayKIbIM IMPaKTHYeCKUM (JTabopaTOPHBIM) 3aHATHEM CTYACHTHI JJOJDKHBI TIEpeicaTh B KIIACCHYIO TETPab MITH Ha OT/JCIbHEIC
JIFCTHI CIIFICOK TaKMX MOHATHH U OPMYII ¢ paciIin(poBKOH KaXkI0ro MOHATHS, GOPMYITHPOBKAMH BCEX TEOPEM, CMBICTIOM KaXKI0TO
3HaYKa: He MPOCTO MepenucaTh ciaoBa "norapudmudeckoe nuddepeHurpoBanue”, a 1aTh ONpeAeIeHUE JOrapuPMHUIECKOTO

I depeHINPOBaHUS; HE IPOCTO HAIKCATh "3aKOH PacIpe/ieNICHUsI ANCKPETHON CITydaifHOI BETMUYMHBI", a JaTh €ro (GOpMYyITUPOBKY
W TIPUBECTH NIPAMEPHI; HY)KHBI HE CJI0Ba "TUIOTHOCTH pacmpesiesieHns ", a TpaduK 3TOi INTOTHOCTH paclpeIeIeHus.

BonbmmHcTBO (hOPMYI 1 MOHATHH Ka)XXJOT0 CIUCKa OyIyT BaXXHEHIIMMH U B MacIITabax BCEro Kypca, T.€. JOJDKHbI ObITh 3ay4eHBI;
TP TTOJITOTOBKE K IIPaKTHIECKOMY (JTabopaTOpHOMY) 3aHATHIO, OHAKO, TAKOH [IETN-MaKCHMYM MOYKHO HE CTAaBUTH,
OTPaHWYHBIINCH CBOOOTHOM OPHEHTHPOBKOH B COOCTBEHHBIX 3anucsx. [IpenofaBares B Hadase 3aHATHS IPOBEPSIET HATNINE U
Ka4yecTBO PACKPBITHUS COEPKaHUs CHUCKa y Kaxaoro cryneHra, npuuéM HA BCEX 3AHATUSAX 6e3 uckioueHus, HaunHas ¢
HEepBOro. JTO U MOHATHO: OTCYTCTBHE CIHCKA MM ()OpMalbHas €ro Nepenyucka — rapanTys Hed()eKTHBHOIT paboThI CTy/IeHTa Ha
3aHATHH. OTHOBPEMEHHO IPOBEPSACTCS PENICHHE JOMAIIHUX 3a/1ad, KOTOPBIC JOJDKHBI OBITh PACIIPEISNICHEI TI0 3aHATHIM H
aKKypaTHO poHymeposassl ¢ IIOJTHOM 3ATTMCHIO YCJIOBUI kaxoit 3a1auu B OTAEIBHYIO TETPab A JOMAIIHUX PaboT.
JKanets Bpems Ha epenucKy YCIOBH He CIeqyeT: 9TO He TOJIbKO JIeNIaeT CTyeHTa He3aBUCUMBIM OT 3aJaYHUKOB, KOTOPBIX B
HY)KHBI{ MOMEHT — Ha KOHTPOJIFHOM, 3auéTe — He OKa)XeTcs MO PyKOH, HO ¥ TIOMOTaeT B PEIICHHUH 3a1a4, 3aCTaBIISIs 3aMETHTh
KaKyl-HHOYIb BaKHYIO “MeJI0Yb” THIIA OTCYTCTBHS HAYAIBHBIX WIIM KPaeBhIX ycloBuil. Ecim npu BceM cTapaHHM pemmTh
nomarnue 3anaun He ynainocsk, JOJDKEH BbITh [IPEABABIIEH YEPHOBUK PELLIEHUI. He umerornue 6e3 YBaXUTEJIbHOU
NPUYUHBI CIIMCKA MTOHATHH U He IPUCTYNABIIUE K PEIIESHUIO JOMAIIHHUX 3a7ad MOTy4daloT HEYJOBIETBOPUTEIbHYIO OLIEHKY U
JIOJDKHBI OyIyT SIBUTHCS Ha BEI3BIBHYIO KOHCYNbTanuio B 9acsl VIPC. Pazymeercs, oHa OTKpHITa M IS BCEX JKEJIAFOIIIHX.

Takue KOHCYJIbTallUM POBOIAATCA PETYIAPHO € YKa3aHUEM BPEMCHU B KAJICHAAPHOM ILJIaHC. O Beckoit IPpUINHE npeucmameﬁ




HESIBKU CTYAEHT-3aJ0JDKHUK 00s13aH 3apaHee MpeaylpeauTh MpernoiaBaress; He OrTOBOPEHHAs 3apaHee HesIBKa 3310JDKHUKA Ha
BbI3bIBHYIO KOHCYabTaluio Bieuér OBSA3ATEJIBHOE TOBABOUYHOE MHANBUAY AJIBHOE 3AJAHUE — 3anauu, npopaboTky
KOHCIIEKTa | TIp. SICHO, YTO TPH MOBTOPSIONIMXCS HESBKAX Ha BBI3BIBHBIC KOHCYIBTAIMHU CTYICHT CTABHUT CeOsl B OUEHB CII0XKHOE
MOJIOXKEHUE.

Ecnu 3ansatue 6010 o JIIOBBIM npudnHaM mpomyiieHo, CIeAyeT, EPEnucaB y TOBApHINEH KIACCHBIC 33/1a91 U
PA3OBPABIIINCH B HUX, moATrOTOBUTH CIIUCOK MTOHATHH, PEIIUTH JOMAITHHE 331a4H U SIBUTHCS Ha OIMIDKAWITYIO KOHCY/IBTAIHUIO,
T/ie IpenoaBareNb IPOBepUT KauecTBO paboThl. Eciu npuunHa nmpomycka yBaXuTelIbHa, CIIMCOK HAJO0 JIUIIb TTOKa3aTh, a BOT €CIH
HET — cllaTh, IPEABAPUTEILHO 3ayUHB.

BHUMAHMUE! Ilpomyck (1o mo6o# mprauHe!) O0NBIIOro Yucia 3aHsITHi, a TeM 0ojee HesBKa Ha BEI3BIBHBIC KOHCYIBTAIIUN
03HA4YaeT, YTo MpenoaBaTeto NpUAETCs 3aTPaTUTh Ha paboTy ¢ Bamu 3HaunTeNbHOE BpeMs: MPOCMOTPETH MO KAXKAOH TeMe
HepeNnuCaHHbIe KJIaCCHBIE 33/1a4HU, IPOBEPUTH WIIU MIPUHATH CIIUCKH MOHATHUI, IPOBEPUTH PEIIEHUE JOMAILIHUX U JOMOIHUTENBHBIX
3agad. Ecam 5To MponCXOAuT B cepeqiHE CEMECTPA, TO BCE MOXKET OKOHUHUTHCS ONAromoydHO — TYT YK Aeno 3a Bameit
J06pPOCOBECTHOCTBIO U criocoOHOCTIMU. HO K KOHITy ceMecTpa He IIOMOXKeET B JOOpPOCOBECTHOCTh IIPOCTO OTOMY, UTO Bam He
XBaTUT BPEMEHHU: B IIEPBYIO O4YEpe/ib Ha KOHCYIBTAMAX, 3a4€TE U 1. IpenojaBartelb OyaeT paboTaTh co cTyaeHTamMu 0e3
3aJ10JDKEHHOCTH WM C MEHbILEH 3a10JDKeHHOCThI0. Kak Tonbko 3akoHUMIuCh 3aHsaTus, npenogasarens HE OBSA3AH ¢ Bamu
paboTaTh; C HUM HaJI0 OTOBApUBATHCS O KaXKIOH BCTpeUe, 9TO 3aBHCUT HE TONBKO OT Bamei TOTOBHOCTH, HO U €0 JKeJIaHuS,
MHenus o Bac, 3ansroctu u np. M3-3A ITPOITY CKA BOJIBILIOIO YMCJIA TIPAKTUYECKUX (JIABOPATOPHbBIX) 3AHATUI
TAKXE HECKOJIBKO CTYAEHTOB EXXETOJITHO OTUUCJIAIOTCA U3 YHUBEPCHUTETA.

3ameuy, 4TO MPH NPOBEACHHH KOHTPOIBHBIX PAabOT 3((eKTUBHO MOXKHO UCIONIB30BaTh ToNbko CBOMU crmcku MOHATHH, KIIACCHBIE U
JIOMaIlIHAE TETPAJH C 3aa4aMH. 3a1a4¥ KOHTPOJIBHBIX NOAOUPAIOTCS OHOTUIIHBIMHU C PEIIaBIIMMUCS I0Ma U B ayAUTOPHH, TaK YTO
HEKa4eCTBEHHOH MPOpabOTKOH CBOMX 3aIMCEeH MIIM NX HETIOJTHOTOW HepaIuBBIH HaKakeT caM ceOsl.

BHMUMAHMUE! U3 MHOTOJIETHETO OMbITA YCTICIIHOTO PEeLIeHUs YueOHBIX 3a]]au MHOIO M3BJICUEHBI JIUIIb 3 YHUBEPCATBHBIX UCTHHBI
JUISL TEX, KTO TaKXKE XOTeJI Obl HAyIUThCS PEIaTh yUeOHbIEC 3a/1auH.

a) 3HA TEOPUIO U, ITTABHOE, ®OPMYVJIbI (unu xots Ol 3Haii, Tae 3Tu opmyns! Haifti). Eciu B 3anade uaér peus o
KacaTelbHOM ¥ HOpMaJIn K KPUBOHi, a ThI HE 3HACIlb, YTO ATO TAKOE U HE MOMHUIIb T€OMETPHUYECKHH CMBICT IPOU3BOIHON — /€10
0e3HaIeKHO, T.K. THI JaXKe He 3HACIIb, I/l ¥ YTO HCKaTh. Ho eciti 1 3Haems, Hy)KHa ONTHMaJIbHAs cTpaTerns pemenus. [loatomy

6) PEILIAT C KOHIIA. DT0 3Ha4NT: BHUMATEIBHO IPOYHTAB YCIOBHS, CENAB HX MOTHYK MATeMATHUECKYIO 3aIiCh (HE YIycKas
HH OZHOHM «MEJIOUM» THIIA IPEJIENIOB HHTETPUPOBaHUs, T (hepeHInanoB, IPaBUILHEIX 0003HAYEHUHN IS BCEX BEJIMUYMH, 3alIUCH
YHCIIOBBIX 3HAYCHUH B OHON CHCTEME U IIp.), ONPE/IeNH, YTO Hal0 HalTH — U ¢ ydeToM ycnouit 3agagn [IOJIBEPY ®OPMVYILY,
KYIA BXOOUT NCKOMA 1 BEJIMUMHA. IIpaBunsHO OCTaBICHHBIN BOIIPOC — MOJOBUHA pemeHus. B mpocTeiimux 3amauax
HyXHa Bcero ojHa Gopmyia, B 6osee CI0XKHBIX — PsiJ] B3aUMOCBSI3aHHBIX. Bb160p 3THX hopMynt — 1o TBopueckoe, Tpedyrolee
HE TOJBKO 3HAHWH, HO ¥ ombITa. [loaToMy

B) PEIII MHOIO 3A1AY. Ecnu Thl B CBOEH KM3HH PELIMI BCEro 2 MaTeMaTHYECKHE 3aJauH, TO 3-10 CKOpee BCET0 He PellnIIIb;
ecym 2002, To 2003-10 cKopee Bcero pemuiib. JIydiie perats caMoMy — XOPOIIIO 3alIOMHHAETCS, CIIOCOOCTBYET CAMOYBAXKCHHUIO U
YCBOCHHIO TEOPETHUECKOTO MaTepraa; HO TOJUTCS PEIIeHHe IPeTo1aBaTelis, TOBApHINa, U3 KHIKKH — JINIIE ObI perIeHue
3allOMHUIIOCH. [IpH peleHnn OMUMIIMAAHbIX 33/1a4 0Y€Hb YacTO HY)KHO 3HaTh KaKOW-TO CIIEIMAIbHBIN MIpHUeM, cpa3y BUAETh, Ha
KaKylo TeOpeMy WM 3aKOH JIaHHas 3a]a4a.

K coxanenuto, 5TH UCTHHBI HETIPUTOAHBI IIPH PEIICHHUH 33a]a4 HAyIHBIX (HE TOBOPS YXKE O )KUTEHCKHX): 3/1€Ch JaIlle BCEro
HEHU3BECTHO HE TONBKO KaK PeIlaTh, HO U YTO UCKaTh, KAKOBBI UCXOIHbIE JaHHbIE, IOJHBI TU OHH, HEJOCTATOUHBI MU U30BITOUHBL. .

[To uroram 3aHATHI Ha 3a4eT (3K3aMEH) BRIHOCATCS 2 OLICHKH: 32 YMEHHE PeIIaTh 3a1a4H (110 UTOraM KOHTPOJBHBIX U PEIICHHUIO
JOMAIITHUX 33/1a4) U 32 JOOPOCOBECTHOCTH (CBOEBPEMEHHOCTh M Ka4eCTBO PAbOTHI CO CIUCKAMHU, IPOMYCKU 3aHATHH U T.1.).

BHUMAHMUE! IIpaktuueckue (;1abopaTopHbIE) 3aHATHA 3a4TEHBI, €CIIH: a) €CTh ITOJHBIC CIIMCKY MOHATHIA IT0 BCeM TeMaM, 0)
pEIIeHBI Bce OMAIIHIE 3a/1a9H, B) BOCCTAHOBJICHBI BCE MPOIYIIEHHbIEC 3aHATHS U CAHBI 33I0JDKCHHOCTH, T') 3a4TCHEI BCE
KOHTPOJIbHBIE paOOTHI ¥ MHAWBUAYyaIbHbIE 3a1aHHUS.

3. UI3BYYEHUME TEOPETUYECKOIO MATEPUAJIA

ITpakTUdyeckue yMeHHs U HaBBIKU MOTYT OBITh TOJTy4€HbI TONBKO Ha IIPOYHOIl 6a3e 3HaHUMH, TPUOOPETECHHBIX PH U3YyYEHUU
TeopeTnieckoro Marepuana. Ho B ocHOBe 3HaHMiT 00s13aTenbHO NexkuT nporece SAITIOMUHAHU A, 3SAYUUBAHUN L.
JlelicTBUTENBHO, JIF00ast 00J1acTh YeT0BEUCCKUX 3HAHWH — MaTeMaTHKa, (PU3UKa, Iearornka, MeJunuHa — ONMUPAeTCs Ha
omnpenenéHHbIN Habop noHATHH ("mpousBoaHas — 3T0...", "megaroruka — 3710...", "MEKTpUIECKUil TOK — 3T0..."), HaKTOB U
MEPBBIM MTPU3HAKOM 3200JI€BaHUS

sieiieHui ("Bonra Bnagaer B Kacniuiickoe mope", "oIHOMMEHHBIE 3apsiJibl OTTAKUBAOTCS ", "

JU3EHTepHel SBIIIETCsL..."), 3aKOHOB, TEOPEM U 3aKOHOMepHOCTeH ('3apsi B 3aMKHYTOH CHcTeMe coxpaHseTcs", "KBajapar
THIIOTEHY3bl PaBEH CyMMe KBaJpaToB KaTeToB", "MPUEM acIIPHHA CIOCOOCTBYET CHIKEHHIO TeMIepaTypsl O0IBHOT0"), HCIIONb3YeT
coOCTBEeHHBIC Tpad)UuecKie 1 CHMBOJIBHBIC CPEICTBA (YEPTEKH, KapThI, (POPMYIIBI, CXEMBI); U BCE 3TO HAO 3ay4UTh, 3AIIOMHUTB,
Y3HATB JKeNaroIIeMy H3yIUTh JaHHYIO HayKy. He Hamo myraTh 3yOp&XKy M 3aydrBaHHe: B IEPBOM CIIydae CMBICI 3aTIOMHHAEMOT0
HEW3BECTEH, KaK B JEeTCKON cunTainke "DHebeHepaba...", Tak uTo 3aydrBaHue TeopeMsl [Indaropa He Oynet 3yOp&xKkoi, eciu

OCMBICTICHBI U 3ay4eHbl OHATHS "TIPSIMOYTOJIbHBIN TpeyronbHukK", "kareT", "runorenysa”, "kBaapar”, "cymma'". Bompoc o




MOHUMAaHNH, OCMBICIMBAaHUN MaTepHaia J0CTaTOYHO CJIOKEeH, YTOObI Ha HEM 37IeCh OCTAaHABIMBATHCS; BAKHO, UTO MPOpaboTKa,
OCMBICITMBAaHNE, TOHUMaHKe HOBOTO OMMUPAETCs Ha Y)Ke 3aydeHHOEe, YCBOCHHOE 3HaHHe. He n3ydaBiiieMy aHTIIMHACKUI S3bIK (pa3a
"Aji criuk pamH" Tak e HEMOHATHA, KaK He N3y4aBIIeMy MaTeMAaTHKy — '"MOJyJb CMEIIAHHOTO TIPOM3BECHHS TPEX BEKTOPOB
YUCIICHHO paBeH 3HAYeHUI0 00beMa NapaieliennIie/ia, IOCTPOSHHOTo Ha 3TUX BekTopax". OueHb 4acTo CTYAEHT 3asBIsET, YTO OH
co mkoisl HE IIOHUMAET matematuky, a Ha gesne okassiBaercs, 4to oH e€ HE 3HAET; He noMHUT (MJTM IOMHUT PUMEPHO), UTO
TaKoe apryMeHT, QYHKIHSI, Peaes; He 3aydrl, KAKUMK OyKBaMHU 0003HAYAIOTCS 3TH BEJIMYMHBI U KaK 3TH OYKBBI IMUIITYTCS H
guratorcs. U ecnu B qanneiii MoMeHT ctyaeaT HE [IOMHUT, uro Takoe mepBooOpa3Has wiu nuddepeHnai, To IpuIeM 31ech
nonnManue? MATEMATUKY HAZIO YUUTHb HAU3YCTb, kak HHOCTPAaHHBIH A3BIK: IO IECATh MOHATHH, (HOopMyI1, 0003HaUCHU
KaXKJIbI IEHb, 110 HECKOJBKO pa3, MOKa He 3alOMHHUILIb — U yepe3 roj-asa PETYJISAPHbBIX 3AHITUN 3aroBopuiib. YUEBA 10
HACTOSIIEMY — 3TO TSKEJIBIM TPY ]I, n Huuero He 100bIOTCS T€, KTO MEYTaeT "MOHMMATH" MaTeMaTHKy 0e3 eXeTHEBHOTO
tpyzna no e€ U3YUEHUIO. Kopens ydaeHus ropek, HO IIOABI eTo (TT0Ka XOTs OBl B BU/IE 3aCITy)KEHHOH IIATEPKU HA SK3aMCHE)
CIIAJKH.

"Ho 310 cKoNbKO k€ Ha/0 3ay4nBaTh, y HaC He oHa Bama qucuunnuHa!" — ckaxkyT MHbBIE CTYASHTHI. [0 UCTHHBI 371eCh €CTh,
MOSTOMY B YHUBEPCHUTETE U CYLIECTBYIOT MPEMOAaBaTeNIu: OHH B COOTBETCTBHH C MMPOTPAaMMaMHU OTOMPAIOT MaTeprall U OPraHUu3yloT
W3y4deHHE, BBIICISIS BaXKHEHIIIEe, ToMorasi ¥ KOHTpOIupys. ONbITHBINA NIPEToiaBaTesb 3HAET, YTO BAXHEUIUINX nossTHil,
(hopmyi, IBICHHI, 3aKOHOB, OIIBITOB, CXeM, Ipa)KOB, KOHCTAHT 32 CEMECTp COOOIIACTCs CTYICHTaM COTHH JIBE-TPH, U 3ay4UTh UX
0 CHJIaM JTaKe TOMY, KTO HUUETO He TIOMHHT (HEBEPOSATHBIN CiTydaii!) co mKoIbl — ObIIO0 OBI JkenaHue. Perent mpocT: 3amuinm 3To
Ba)kKHEHIlIee HECKOJIBKO pa3 (MOTOpHAsI MaMsTh camas MPOYHas — KTO HAYYHUJICS €3IUTh Ha BEJIOCUIIENIe, €3IUT BCIO )KU3HB);
MPOTOBOPH BCIYX M MOCIYIIall TOBApPHIIA (UCIIONB3YH CIYXOBYIO ITAMATH), IIOTYEPKHU KPAaCHOM IacTOH, 0OBEIN PaMOYKOH 1
BHUMATEIBHO PAcCCMOTPH (3pUTENIbHAS TaMATh camast EMKasi — TOBOPST XKe, UTO JydIlle OJWH Pa3 yBUAETh, UM CTO pa3 YCIBIIIATh).
s oGneryenus CTyAeHYecKOro Tpyaa Bcé BakHellee, 4To TpeOyeT 3aydrBaHus HAU3yCTh, BBIACISETCS MPEnogaBaTesieM B X01e
YTEHUS JICKIUH B PAMKY.

OpHaxo OyaymeMy CIEHAINCTy MaJo 3HAaTh MPEAMET, HA0 eI yMETh €ro U3JIaraTh, OObsACHATH APYTUM, HOO Cpean Joaeit
>KHBEM, 3a4aCTyI0O — MEHEee ONBITHBIX. B 00I1eM-TO 3TO HCKYCCTBO, KOTOPBIM OBIIQAEBAIOT BCIO KU3Hb, criaB 3HaHui 1 OITbITA
yesroBeka (HeAapoM CO BPEMEHEM CIICHUAINCTY HAUYMHAIOT IUIAaTUTh Ooibine). Ho B ocHOBE JIeXHT, Ha MO B3IIIsLA, TpHOOpeTacMoe
IIPU M3y9eHHUH U B X07e pabOTH yMEHNE BUAETH U H3narats cBoi mpeamet kak CUICTEMY 3uHanwmi, a He Ha00p OTAETIBHBIX
3ayueHHBIX (akToB. {1t aToro Hago IIOMHUTD He Tonbpko camu (aKThl, HO U CBA3H MEXIY HIMH, UX IIOCIE0BAaTEIbHOCTD BO
BPEMEHU, CTENEHb BAKHOCTHU U CI0XKHOCTH [T BOCHIPHUSTHUS, UCIIOIb30BaHUE B AalbHENIIEM Kypce, HE00X0IUMOCTh CBOOOIHOTO
BJIaJICHUS, CUIIy SMOLUMOHAIILHOIO BO3/IEHCTBHA U T.A. U T.II. BpeMs Ha n3noxeHue Matepuaia, Kak ¥ BpeMsl OTBETA IIKOJIbHUKA WU
CTYI€HTa, BCEr/1a OrPaHUYCHO; 3HAUUT, HAJI0 IOMHUTb U PACIpPENEICHUE BPEMEHU C y4ETOM BO3MOXKHBIX BOIIPOCOB, J1a €€ U YMETh
Ha XOJy IepecTpauBaThCs B ClIydae KaKHX-TO HEMPEABUICHHBIX 0OCTOATENLCTB (IIOrac CBET; HE MOTyIHIach JEMOHCTpALUs, Ha
KOTOPYIO OIHUPANIOCh U3JI0KEHUE HOBOTO MaTepuana, 1 np.). Kaxaslil u3 Hac MOMHHUT CO BpEMEH IIKOJIbI MOJIOJBIX YUUTENEH Wi
MPaKTUKAHTOB, KOTOPBIE HETIOHATHO OOBSACHSIOT, OCTOSHHO 3ariIbIBast B TETPAJIKY, & TO U YHUTAas M0 Hel; KOTOphIe THXO U
HEBHATHO FOBOPSIT M MEJIKO MHIIYT Ha JJOCKE; y KOTOPBIX MOCTOSHHO HE XBaTaeT BPEMEHU U ypOK 3aKaHUUBaeTcs (ppa3oit
"OcranapHOE NOCMOTPUTE JJOMa caMu 110 y4eOHHKY". Bcé 310 ere npuaércst ucnbITaTh Ha cede MOYTH KaXKIOMY CTYACHTY B XOZ1€
MPaKTHKH; a IOKA HU CJI0Ba HE TOBOPIIIOCH 00 YMEHHH BIIAETh COOOH B IPUCYTCTBUH Ha YPOKE IPOBEPSIONIETO, BUICTH 110
peaKIy ayJUTOPHHU CTETIEHb 3aHHTECPECOBAHHOCTH M IOHUMAHHS, HE TOBOPHUIIOCH 00 MCKYCCTBE HHTEPECHO NPENOIHECTH CaMBbIif
"cyxoif" Marepuan u o npobaeme npobiieM — yMEHUH MOAAepKaTh IuciuIiuinay Ha ypoke. YMEHUE — O5TO 3HAHUE B
JIECTBUM. 3HaunT, eci X0uelb YMeTh H3J1araTh MaTepHal, HY)KHO MOCTOSHHO TIPOGOBATH 3TO JIENIATh, HCTIOIB30BATE OG0
BO3MOJKHOCTB: JUISI CAMOTO ce0s, BCITyX WM Ha Oymare; JUIs TOBapHIIel Ha Bedepe, COOpaHnH, B KOMHATE OOMICKHUTHS, TIePEx
3aHATHEM; AT MperoAaBaTelis Ha IPaKTH4eCKHX (JJAOOPaTOPHBIX) 3aHATHAX, B X0JIe TEOPETUUECKOT0 codeceI0BaHUs, Ha
KOJUIOKBHYME UITH dK3aMeHe. MOKHO MPOJOIKUTh aHAJIOTHIO C U3y4€HHEM HHOCTPAHHOTO S3bIKa: Majo 3allOMHHTh, KaK MHUIIyTCS,
YHUTAIOTCS M TIPOU3HOCSTCS CIIOBa; HYXKHO €IIE 3HATh IPaBHiIa 3TOTO SA3BIKA U 005A3aTEIBHO B HEM IIPAKTHKOBATHCS, UCIIOIB3YS
7F00YI0 BO3MOXHOCTB. JIMIIs Torna OyayT MOHATHEI BOIIPOCH! IPETIOIaBaTeIIs U B OTBET HE BEITOBOPSTCS HCKOBEPKAHHBIE (hpa3bl
"Metoa l'aycca — oo koraa...", "MaTpuiia — 3T0 COBOKYIMHOCTH JaHHBIX" win "[IpumMensiem noacranoBky YeOsimena'.

Kcrartn, aHamorns ¢ HHOCTPaHHBIM SI3BIKOM HMEET M IIPSIMOI CMBICIT: B MaTEMaTHKE MHOYKECTBO IIOHATHH 0003Ha9aeTCsl CIIOBaMHA
UHOCTPAHHBIX S3BIKOB, B OCHOBHOM JIATHHCKOTO M TPeYecKoro. JleTepMHHAHT, CUCTEMa, TUBEPIeHIIUS, POTOP, BEKTOP, MaTPHIIa,
UHTETpaji, CyMMa H Jp. — HaM UX MPUXOAUTCS 3ay4HBaTh, a UTATbSHILY MM aHTJIMYAHUHY OHU 3HAKOMBI C JJETCTBA KaK CI0Ba
poxHoro s3b1Ka. To e ¢ 0003HaYeHUSAMH: Bce O3 HCKITIOUEHHS MaTeMaTHIECKUE BETHMINHBI HMEIOT MEpY, STAJOH IS CPaBHCHUS,
€IMHUILY U3MEPEHUs (B 3TOM 3aciIyra MHOTHX IIOKOJICHHI MaTeMaTHKoB; a MokeT i Meauimaa U3MEPUTD Tsoxects Oomne3Hw,
MeIaroruka — CTENeHb MacTePCTBA YUUTEINS, a ICUXOJIOTHSI — CHITY SMOLUiT?), TpeOys KaKoi-To OyKBBI 1JIs1 ONTUCAHUS KOJTMYECTBA
Ka)K/IOM TaKo# BeIMYNHbL. DTH OyKBBI 3aIMCTBOBaHbI B OCHOBHOM M3 JIATBIHH — SI3bIKa MEXIYHAPOJHOTO OOLICHHS YIEHBIX B TIOPY
CTaHOBJICHHS MaTeMATHKH KaK HayKH. MaTeMaTnkaMm eme HIYero, a KaKOBO MeIMKaM TN OHOoJIoraM — 3ayqnBaTh Ha3BaHUS BCEX
Gomne3Hell, KocTel, MBI, IEKAPCTB, PACTEHUH, HACEKOMBIX Ha JAaThIHU? BoT rae 3yOpéxkkal

HTak, BaXKHBIM KOMIIOHEHTOM IpodecCHOHATN3MA CIICIHANNCTa (2 TeM 0oJiee, pOIUTENS WIN YIUTENs) SBISETCS, KPOME OTINYHOTO
BIIaZeHUs (PaKTHIECKUM MaTepHalioM, yMEHHe OTOOpaTh JaHHBIE IJIs1 KOHKPETHOTO pa3sroBopa, Oecembl, pacIoIoKUTh BCE B HYXKHON
MOCIIeI0BATEIbHOCTH, BBIIEIUTh BaXKHEHIIIee, pacpeIeIuTh BpeMs U mp. Bcé 3To Heo6XoauMo crenats 10 pa3roBopa H, B Hieane,
3allOMHHTB, YTO HAYHETCA OHA ¢ onpoca Banu u Carn, 3ateM Bans pemaer 1oMalnHior0 3aaady, ¥ Ha MATHALATONH MUHYTeE
oOBsicHeHHe TeMBI "[eoMeTpruecKre IPHIOKEHNS OIPEISICHHOT0 HHTerpana" HaJxo HadyaTh He C TOBTOPEHHS OIIPEAEIICHHS TaKOTO
UHTETpaNa, a ¢ MPOChOBI IPEACTAaBUTh ceOe XKU3Hb 0e3 PacueToB ILIONa e, paboThl, CHII, TEXHUYECKHX moTpebHocTeil. Ha
MPAKTHKE TaK HE MMOJIydaeTcss — CIIMIIKOM MHOT'O€ HaJI0 3alIOMHHATh, T0ATOMY Bee neparord muiryT [TJTAHBI 3AHATUU, rae
0TOOpaHHBIM MaTepual pacloIoKeH B TOJDKHOM MOCIIETOBATEIFHOCTH U IIPUMEPHO PaCIpeIeNEH 10 BPEMEHH, T/I¢ BBIICICHBI
(hOpMyYIBI ¥ TOHATHS JUIA 3aIIACH 00y9aeMbIMU, IJIe CAETaHBI KaKHe-TO BaKHBIE IS yauTelst noMeTku. CTy/leHTaM Ha IPaKTHKE
HaunHaromuM yaurensm 3ATIPEIEHO Bectu ypoku, He UMesl IpeIBapUTENbHO COCTaBIEHHBIX TUIAHOB, T.K. UX HaJMYHe — BCE




K€ rapaHTHUs, XOTA U HEIOJHAs, IOArOTOBKH K 3aHATHIO. I111aH He TONBKO OpraHu3yeT caMoro y4uTells, pasrpy:Kaer ero naMsrh,
MO3BOJISIET HAKAIUTUBATh MaTepHall U 4epe3 ToJl He HaUMHATh MOJrOTOBKY K 3aHATHIO C HYIIS, HO M CIIY’KUT MOIIHOM
TICHXOJIOTHYECKOH TOAICPIKKON B X0/1€ M3JI0KEHHS HOBOH TEMBI; €CITH YTO-TO 3a0bLI, HAITyTaj, He CXOHUTCS OTBET B 3a/1aue —
MOXKHO 3aTJIAHYTh B Iu1aH. [IpaBna, 11 HAaUMHAIOMNX 34€Ch KPOETCs OMACHOCTh UPEe3MEPHOI MPUBA3aHHOCTH K ITaHy, O0SI3Hb
OTOPBAaThCSI OT HETO; a caMble HeyMerble WK JieHuBbIe pocTo-HanpocTo YUTAIOT 3anmcu Benyx (peus HE UAET, KOHEUHO, O KaKOH
-TO HY)KHOH IIUTaTe WM OTPBIBKE IIpou3BeieHus ). KpoMe Toro, moJroToBKa KayeCTBEHHOTO [UIaHa — OTOOP M 3allMCh MaTepHuaa,
3aIIOMHHAHME BCETO BAXKHOTO, IPOPEIIHBAaHIE 3a/1a4, [TOJJrOTOBKA 3KCIIEpIMEHTa — TpeOyeT MoHavary O0JIBIIOr0 BPEMEeHH, TaK YTO
HepBBIC BA-TPH rojia pabOTHI OUCHBb TPYAHBI, AaKe €CJIU 3a0bITh POOIEeMBI HEYMEHHUS MOAEPKATh JUCHUIIINHY, BECTH KIaCCHOE
PYKOBOJICTBO, TOBOPHUTH C POIUTEIISIMHU, OBITH TOYHBIM U 00s13aTEIBHBIM, ITPOOIEMbI BXOXK/ICHHS B KOJUIEKTHB, ObITOBBIC, CEMEHHBIC 1
p. ¥ Ip. Beap m1aHel-TO HyXHBI K K&KA0MY YpOKy! SICHO, UTO YMEHUIO COCTABIATh TaKUE IIaHbl TAKXKE HAJ0 TILATEIBHO YUUTh B
YHUBEPCUTETE.

[TosTOMY B MPEUTOKEHHOM KypCe U3yHIeHHE TEOPETHIECKOTo MaTepuaina crpoutcs Ha 6aze [INTAHOB OTBETOB
(JIAMJIDKECTOB), Kyza B CXKaTOM BHJIE BXOJUT MaTepHall JIEKIHi B HyKHOM T0C/IeI0BATENLHOCTH, MPUUEM BaKHEHIIHE TTOHATHS,
(hopMyIBL, TEOPEMBI U TIP., KOTOPBIE CIIEAYeT 3ay4UTh HAU3YCTh, JIUIIL YIIOMHHAIOTCS, @ BOT BECh BCIIOMOTaTENIbHBII MaTepra
(MaTeMaTH4eCKUE BBIKIAKH, CXEMBbI, PUCYHKH) IIPUBOIUTCS Oonee noAapobHo. JlaiimkecTs cOOMpatOTCs CTyAEHTOM
CaMOCTOSTETIHHO MOCIIE pa3bsCHEHHUH IperoaaBatelns B Hadaie kypca. Ot crynenta tpedyercs [IOJJTOTOBUTHCA K X
HCITIOJIB30BAHUIO TP OTBETE; nepenncats maH oTBeTa Ha OTAEIBHBIH JIMCTOK JKEJIATENbHO (BKIIFOUAeTCs TaMATh!), HO He
o0s3arenbHO. [ToAroTOBKa 03HaYaET HE TOIBKO 3ay4MBaHUE BCETO, YTO HAJO0 3ay4UTh, HO U TOTOBHOCTH Pa3BEPHYTH JaikecT B
BHJIE OPOOHOT0 U MOJHOTO OTBETA, PACKPBITH MATEMAaTHUECKHIE CBA3H B IIPOMEKYTOUHBIX BBIKIIAIKAX, YKA3aTh CMBICI KaX0T0
3Ha4Ka, OyKBBI, pICYHKa, BEpHO Ha3BaTh Bce OYKBHI U T.4. [IaH oTBeTa — HE I0rMa, a pyKOBOJCTBO K jeiicTBuro. [la, ciemoBaHme
IUIaHy HaBA3BIBACT CTYACHTY ONPEIeNEHHYIO JOTUKY OTBETA, 38 KOTOPOH CTOST UCKYCCTBO U OMBIT CIEIHANUCTA (YUTal — yduTeNns
wiu poaurens). Ho MOXXHO MOATOTOBUTB CBOM IIIaH, CIE€A0BATh CBOCH JIOTHKE MM JIOTUKE y4eOHHKa — JIMIIb Obl IJIaH BKIFOYAI
BECh MaTepuall Aaimkecrta. JlaijukecT — y3akOHEHHasl IOJCKa3Ka, Iie MaTepHual Lenoi JeKIUK 3aHUMAET MOJICTPAHULIBI, TaK YTO
CBOOOHOE BIIaZICHUE AAHKECTOM — y)K€ XOPOIINH IpHu3HaK. [JalimKecT orpaHHIUBaeT ¥ TpeOOBaHMS IIPENOaBaTeNs: 32 PaMKH
TUIaHa OTBETA €r0 BOMPOCH! BEIXOIUTh HE JJOIKHBL

Yactp MaTepuasa Hy)KHO U3Y4UTh CAMOCTOSTENIBHO, YTO MPEAIoiaraeT MoAroToBKy cBoero miaaHa orseta. BHUMAHUE! Oto
nomxeH ObITh INTAH, A HE TEKCT oTBeTa, KOTOPBIH IPOCTO 3aUUTHIBAaeTCS. UTEHHE 3aTOTOBICHHOTO JOMa TEKCTa COBEPIIEHHO
HenomyctiuMo! Takas hopma paboTsl ¢ yueOHUKOM BO3MOXKHA IIPHU IIEPBOH NPOPadOTKE MaTepHaa Ui ceOsi, HO U3JI0KCHUE ero
OLICHHUBAIOIEMY OTBET IPETOaBaTeNIo TpeOyeT ropaso Ooee MIOTHOH CBEPTKU HHPOPMALIUH B TIAMSTH.

CocraBieHre 1 mpopaboTKa IIAHOB OTBETA HE TOJILKO FOTOBST CTyJAeHTa K Oyymieit npodeccuoHaIbHOM AesITeIbHOCTH, HO U
PasrpyxaroT €ro namsTh 3a CYET BCIOMOTaTeIbHOTO MaTepHaa, IPOMEXYTOUHBIX MATEMATHYECKUX BBIKJIA/IOK U IIP., KOHLIEHTPUPYS
BHIMaHHE Ha OCHOBHOM. Jlal/PKeCTHI OIPENeNIIOT TOT 00bEM OTBETA, KOTOPOTO OXKUIAET TIPETIOIaBaTellb, IPHIEM OH BIIPaBe
TpeboBaTh ITyOOKOT0 YCBOSHHMS BCErO MaTepHalia JaipkecTta (B TOM YHCIe U BEIBOJA (GOPMYI, T.K. 3aIIOMUHATH BBIBOJ HE HAJ0).
Pazymeercsi, CTyA€HT MOXET UCIIOJIb30BaTh JIFOOOH JIONOJIIHUTEIBHBIHA K Jali/KECTy MaTepuall.

SIcHO, YTO HENONHBIN WM HEKA4eCTBEHHO MIPOPaOOTaHHbIH IIaH OTBETA FapaHTHPYET CHIDKCHUE OLICHKH. DTO CIIEAYeT U3 TeX
MPOCTBIX COOOpaKEHMIA, UTO KaXKIbIH JaiiKecT BKIIOUAET MaTepHall IPUMEPHO OJHOM JIEKINH, T.€. Ha MOATOTOBKY U MIPOPAOOTKY
€ro HaJl0 3aTPaTUTh 2-3 Yaca — TPy HEMalbli U HEIPOCTOH, TPEOYIOLINIT HCIIONB30BaHUS BCEX BUJIOB NaMSTH, U3ydCHHS
KOHCIIEKTA JICKINH 1 y4eOHNKOB, TOMONHUTENBHOH TUTepaTyphl. 11 ecim 3THX 9acoB HHTEHCHBHOM pabOTHI He OBIIO, TalIKeCT
HOpUHECET Majo MoJb3bl. KauecTBo MOATrOTOBKY, T.€. YMEHHE CBOOOAHO U NMpaBHiIbHO roBoputh Ha MATEMATHUYECKOM A3BIKE,
OyneT mpoBepATHCS B XOZIE TEOPETHUECKOT0 cobeceI0BaHus B KaOMHETe, Ha KOJUIOKBUYMaXx M Ha 3a4eTe (9K3aMeHe).

dakTHuecKuii MaTepHan A YaCTH AaiKECTOB He yAacTCs HAliTh B ydeOHHUKAX MO TOH IMPOCTOH MPUYHHE, YTO OH Ty/a eIIE He
ycmes monactk. DTO TakXkKe 0JlHA U3 MpobiieM MpernoaaBaHusi, 0COOEHHO OCTpast U3-3a OBICTPOro Pa3BUTHSI COBPEMEHHON HAyKU:
YacTb 3HaHWUI MOCTOSTHHO NPUXOUTCS OOHOBIIATH U IOMONHATH. [IpesicTaBUTEeNIIM MaTEMaTHKK M €CTECTBEHHBIX JTUCIUILIMH —
(u3nKaM, XMMHKaM, OMOJIOTaM — B CPaBHEHUH C TIPENOaBaTesIMI OOIIECTBEHHBIX M T'YMAaHUTAPHBIX TUCIIUILIMH IIPUXOANTCS
paboTaTh ropa3fo MEeHbIIIE, T.K. OCHOBHAs 9acTh MX TEOPETHYECKOro Oaraka He ycTapeeT HUKOTA: TTOKa CYIIECTBYeT Hallla
Bcenennas, B Heil 6ynyT BepHbI Teopema Jlarpanxa, 3akoHsl HproToHa, neproanydeckas cucteMa MeHzeneesa, ypaBHEHHs
MakcBeInta ¥ 3aKOHBI HACIIEACTBEHHOCTH. [IoMOYb B OOHOBIICHHH 3HAHUH TIPH3BAHBI HAYIHO-TIOMYISIPHBIE JKypHAIEI «KBaHT»,
«Hayxa n xu3Hb», « TexHuka — MoI0oa&XMN», «3HaHUE — CHIIay, «B Mupe Haykm» U Ipyrue, ONepaTuBHO ITyOITHKYOIIHE
uH(pOpMaLUIO 0 HOBEHIINX JOCTHKEHUAX HAyKU U TeXHUKHU. K coxkalneHuro, MpakTHKa MOKa3bIBAeT, YTO MHOTUE HAIIU CTYACHTHI U
HE MOJI03PEBAIOT O CYHIECTBOBAHUY TaKHX YKyPHAJIOB, HE TOBOPS YK€ O PETYISIPHOM uX uTeHnd. OHU emé He 3HAIOT, 4TOo
JIOCTaTOYHO IPETIOaBATEI0 HECKOIBKO pa3 He OTBETHTH Ha BONIPOCH! JTFOO03HATENBHBIX YICHHKOB O KPUBH3HE IPOCTPAHCTBA,
BO3MOXKHOCTH JIeJICHUS HA HOJIb, JIOTHYECKUX MapajoKcax U copu3Max MIH BO3MOKHOCTH ITyTEIIECTBUS BO BPEMEHH C TOMOIIBIO
TyHHeJeH B IPOCTPAHCTBE — U C MEUTOM 00 aBTOpUTETE MPUAETCS HAJONT0, €CITU HE HAaBCEra, MPOCTUTHCS.

HWrak, npyu n3y4eHUN TEOPETUYECKOTO MaTepuaa 1eiHCTBYH Tak.

a) CepbézHo HacTpoiics Ha 3SAYUMBAHUE Baxneiiero Mmarepuana, BbIICICHHOTO IIperoaBaTelieM Ha JieKiusx. Mcrmonb3yii Bee
BUJIBI TAMSATH, He 3a0bIBas TIaBHOTO: TOBTOPEHNE — MaTh YUCHH, a peryspHylo pabdoTy (o 10 morstuii u popmyn KAX/IbIN
JIeHb) HE 3aMEHUT HUKAKOI! IITYpM Mepes 3K3aMEHOM.

0) Yuuce rosoputs Ha [IPABMIJIBHOM MaTeMaTn4eckoM si3bIKe. 3aydH, KaKMMHU OyKBaMH 0003HAa9a0TCs BETMYHHEL B Kypce, KaK
9TH OYKBBI MUIITYTCS U YUTAIOTCA. [IpaBuiIbHO TponsHocH GaMminy yaeHbIX. He 3a0bIBail e AMHUIIBI BCeX BEJIMYNH, 3HAYCHUS paa
KOHCTAHT.




B) Yuuck [PAMOTHO wusznarare matepuan. OCHOBHOE OpY)XHE YEJIOBEKa — CIIOBO. A MHOT'O JIM IPUXOJAUTCS IKOJLHUKY TOBOPUTH
Ha ypokax? ITo nogcueram B. @. IllaranoBa — B JrydmieM cilydae 2 MUHYTHI B IeHb. 1 BOT 3TOT «MOJT4aIMBbIID IIKOJIBHUK
MOCTYHaeT B yHUBEPCHUTET. 31eCh BO3MOXKHOCTEI MOXKET OBITh €IIle MEHBIIC — JICKIIUH, IPaKTHIECKUE U Ta00paTOPHEIEC 3aHITUSL
MOTYT OBITh OPraHU30BaHBI TaK (XOTS 9TO, HA MOM B3IJISA, HEBEPHO), UTO 3a CEMECTp CTYAESHT BOOOIIe HH pa3y He moleceayeT ¢
HpernojaBaresieM. A Kak Takoi 4enoBek OyneT paboTaTh B IIKOJIE HIIM BY3€, a M BOOOIIE cpeu Jitosiei, cebe mogooHeix? [loaromy
TIOCTOSIHHO YMTal JIUTEPATypy ¥ KOHCIEKTHI JISKIINH (MHOTO YHTAFOIIHE JIFOAN HE TIOMHST IPaBIJI POAHOTO SI3BIKa, HO TIPABHUIIEHO
TOBOPSIT H MHIIYT); BHUMATEIbHO CIYIIai peus MpenoaaBaTenei, CTapasch He MPOIyCTUTh HU €ANHOTO 3aHTHUS; CITyIIail OTBETHI
TOBapHIIEH U 3aIIOMUHAH UX OLIMOKH — HO caMOe€ IIaBHOE, UCIIONIB3YH JIF00YI0 BO3SMOXHOCTh TOTPEHUPOBATHCS B U3JIOKECHUH
Marepuana Ha VIPC, KOHCYNbTanuy, IpakTHIEeCKOM (J1abOpaTOPHOM) 3aHATHH, B TA0OPaTOpUH, Ha KOJUIOKBHYME, [UIS COCEa TI0
OOIIEKUTHIO, TIEPE 3ePKATIOM U T.I H T.IL

r) Paboraii PETYJISIPHO. [lepen HOBOM JIEKIMEH MTPOCMOTPU MaTeprall MPeIbIAYIIei; cpa3y BbISCHU BCE HEMIOHSATHOE Ha
KOHCYJIbTAIlNH, B yaeOHHKe WK y ToBapHIeil. He ocTaBisiii MOAroTOBKY IIAHOB OTBETA U MPOPAOOTKY CAMOCTOSATEIIEHOTO
MaTepuaina, 0cOOEHHO M0 HAYYHO-TOMYIISIPHOM JIUTEpaType, Ha IOTOM: OJHOTO JHSI MEpe] 3a4eToM (IK3aMEHOM) BCEeTja He XBaTaerT,
a mpopaboTKa TaKUX TeM TPeOyeT JUTUTENBHBIX TIOMCKOB B OMOITMOTEKaX MHOTUX HAayYHO-TIOMYIISIPHBIX )KyPHAJIOB.

4. CAMOCTOATEJIBHA S PABOTA

Bricias mkoua omIMyaeTcst OT CpeHeH He TOJIBKO ClIennanu3alyeil IIoroTOBKH, HO TJIaBHBIM 00pa3oM METOIUKOH yueOHO
paboThI, CTETIEHBIO CAMOCTOSITEIBHOCTH CTYACHTOB. [IpemonaBaTens JHUIIb ONPEACICHHBIM 00pa30M OPraHU3YeT HO3HABATEIbHYIO
JeITeNIbHOCTh CTYICHTOB, caMo ke mo3HaHue ocymectsmsier CAM CTYIEHT.

CamocrosiTensHast paboTa Ipeskae BCEro 3aBepIIaeT 3a1a4qr BCeX APYTHX BUAOB yaeOHOH pabotsl. BHUMAHUE! HUKAKHWE
3HAHUSI, HE CTABIIME OB BEKTOM COBCTBEHHOM NEATEJILHOCTH, HE MOI'YT CUUTATHCS IO JJIMHHBIM
JOCTOSHUEM YEJIOBEKA. [ToMrM0 mpakTH4eCKO# BaXKHOCTU CaMOCTOSITENIbHAs paboTa HMeeT OONbLIOe BOCIUTATENFHOE
3HaYCHHUE: OHA (POPMUPYET CAMOCTOSTEIBHOCTD HE TOIBKO KaK COBOKYITHOCTb OIPE/ICNICHHBIX YMEHHI 1 HaBBIKOB, HO U KaK 4epTy
XapaxTepa, UTPAIOIIYIO CYIIECTBEHHYIO POJIb B CTPYKTYPE JINYHOCTH COBPEMEHHOTO CIICIIHAINCTA BHICIIIEH KBATH(HUKAIIHH.

OpHako ke, caMOCTOsITeNIbHAsE paboTa YacTO UTHOPUPYETCS CTYICHTaMH B TEUEHHE CEMECTPA, YTO COBEPLICHHO HEIOMYCTHMO.
[MosiBnsieTcst coOa3H cHavaia "moryisaTh'", a TOTOM "MOTHAXATh'".

BHMUMAHMUE! Dta cutyauus sSBIseTcsl CTaHAAPTHON JIOBYILIKOM, H3-3a KOTOPOI €KEeroJHO HECKOJIBKO YEJIOBEK OTUUCIISIOTCS U3
yHuBepcutera! Jleno B ToM, 94To 00b6EM paboTHI IO MATEMAaTHYECKUM JAUCIUILUTHHAM BEJIHK, a YUCIIO 3aHATHH OTPAaHUICHO (CM.
KaJICHJapHBIH 11aH), npudeM 1o okondanuu kypca [IPETIOJJABATEJIb HE OBS3AH C BAMU PABOTATD (cMm. Beime). A He
C/1aHbI JOMAITHNE, KOHTPOJIbHBIEC U HHIUBUAyAIbHbIE PA00THI — yueOHBIH IIaH HE BBIIOJIHEH, U O cllaue 3a4eTa (3K3aMeHa) U peun
ObITh He MOKeT! [ToaTOMYy JeHCTBYI Tak:

1. 3a HECKOJIBKO rHeti 10 TEKIHH WIH HIPaKTHIECKOro (J1abopaToOpHOTo) 3aHATHS (HE B OCIEIHUN IEHb, T.K. 9TO TapaHTHPYET
HETOTOBHOCTB!) B Yachl CaMOIMOATOTOBKH, HEOOX0IMMO NPOUYUTaTh npeasiaymryto nekiuo, PASOBPABIINCH ¢ ocHOBHBIMU
HOHATHSAMM, TEOPEMaMH U JIOTHYECKOH CTPYKTYPOIl JIEKIIMH (2 He MEXaHUIECKH, 3yOps (popMynupoBKu!).

2. 3ATO/IA nayuucs pemrats npocreifime 6a30Bble 3a1a4u, npuBeaAeHHbIe B nekuun. Cucrematnyecku OBBACHSU cebe
(ToBapwuuy, cocely, 3epKaily) KaXIblii CBOM ILIar IpH peleHuH, Ooblle TOBOPH, MEHbIIE 3anuchiBail. To jke npaBmIo IpUMEHSH
TPU PEIICHUH JOMAIIHUX, KOHTPOJIBHBIX W HHANBUIYabHBIX 3aJaHHUI.

3. Ilpy MOATOTOBKE K TEOPETUUECKOMY COOECET0BaHUIO (KOJUIOKBUYMY) IOMa T'OTOBSITCS OTBETHI Ha BCE BOIIPOCHI, HO OTBEYATh
Ka)K/IBIH CTY/ICHT Oy/IeT JIMIIb YacTh X, yKa3aHHYIO IpenoaaBareneM. [lonroroBka k cobecejoBaHmIO TPeOyeT HECKOIBKUX JHEH !
CobecenoBaHne UIET 3a CTOIOM IPEHNOAABATENS, M CTYJCHTY HY)KHA JHIIb YncTasi Oymara. ITonp30BaThes yaeOHUKOM HITH
KOHCIEKTOM 3/1€Ch 3aMPEICHO.

MosxHo, onHako, moarotoBuTh cxkateiii [INIAH OTBETA (mafimkect), Kya BKIIOYAOTCS IPOMEXKYTOUHBIE MaTeMaTHIECKHE
BBIKJIAIKH, PUCYHKH, Tpa(UKH U T.II.: BasKHEHIIHE (POPMYITBL, IIOHATHA U T.JI., KOTOPBIE CIICAYeT 3HATh HAaM3YCTh (OHH BBIAEIISAIOTCS
npernojaBareseM Ha JeKIHN), TOJDKHBI ObITh yka3ansl B iaHax otBeToB BE3 PACKPBITUA COJJEPXKAHU L.

OtBert cTponTcs B (popMe CBA3HOTO H3IOKESHHUS TEOPETHIECKOTO MaTepHaia ¢ OMOIIBIO IIAHOB OTBETOB. B Xoze oTBeTa CTyIeHTHI
00s3aHBI BHUMATENIFHO CIIyIIATh APYT APYyra U IpernogaBaTelis — YIUThCA JIydIlle Ha UyKUX OIIHOKax! — HO He MOACKa3bIBaTh, T.K.
OLIeHKa 3a co0ece10BaHNe CTaBUTCS U B KOHIIE €r0 0ObSABIAETCA KaKA0MY, CYIIIECTBEHHO BIIUSSI HA 9K3aMEHALIMOHHYIO OLIEHKY (a B
clTydae MOICKa3KK HaJo 3Ty OLEHKY IeJUTh Ha ABoux!). Ecny ognH U3 cTyneHToB He mpomén codece10BaHNe, TO CAFOIIHIE C HIM
KOJUIOKBHYM, OTBETUB Ha CBOM Bompockl, Bee ke HE BYJIYT, kak npaBuio, ZOMyIIeHsI 10 3a4deTa (3K3aMeHa), OKa He IIOMOTYT
TOBApHILy MOATOTOBUTHCS U IPOUTH cobeceoBaHre. ITO OOBACHIETCS TEM, YTO Ha 3a4eT (9k3ameH) OyayT BeiHocuThest BCE
BOIPOCHI K COOECEJOBaHMSAM, 1 JIIO00OMY CTYJICHTY MOT'YT MOIIACTh KaK pa3 T€ BOIPOCHI, KOTOpPbIE HE ObLTH Pa300paHsI C
npemnojaBareieM. Ha o0cTosiTennbHOE TeOpeTHIECKOe codeceIoBaHke, TITaBHAs 1Ieb KOTOPOTO — JaTh Bo3MoXkHOCTHE KAYK/IOMY
CTYIEHTY IOTPEHUPOBAThCA B H3TI0XKEHUH MaTepuana — Tpebyercs 15-20 MunyT Ha cryneHTa. [IoBTOpHBIE, HAa JAHHOM 3aHATHH,
cobecej0BaHUS BO3MOXKHBI 110CTIE CIA4U TEOPUU BCEMU OCTAIbHBIMU CTYAEHTaMH; 3TO PEanbHO, €CJIU HaJI0 JIUIIb J0CAATh KaKyko-
TO MaJIyl0 4acTh TeopeTrueckoro Bonpoca. Ctynaentsl, no JIOBbIM npuunHam npomnycTUBIINE KOJUIOKBIYM, HE C/IaBIIIHE TEOPHUIO,
He BBIIIOJHUBINNE HHIUBHIYAIbHBIC 3aJaHISI U HE OTBETHBIINE HA JOMOTHUTEIBHBIC BOIIPOCH — CUHTAIOTCS 3a0JDKHUKAMH 1
JIOJKHBI BOCIIOJIHUTB OTCTaBaHUE BO BpPeMs BBI3BIBHBIX KoHCynbTanui: BCE mpomymienHbie Jackl, Kak MPaBUIIO, JOKHBI ObITh




BOCCTAHOBJICHBI.

Kak mpaBmiio, 3a oiHy Oecery CTYACHT TOJKEH CIaTh KOJIOKBHYM H/WIJTH 3alllUTUTh WHAWBUAYAITBHYIO (KOHTPOJIBHYIO) padoTy. D10
BITOJTHE PeajIbHO, €CJIM MOATOTOBKA ObLIa 10OpOCOBECTHOM: A0 15 MUH — Ha TeOopeTHiecKkoe codeceIoBaHe, HECKOJIbKO MUHYT —
Ha 000CHOBaHKE BBIKIIAJZIOK B IPEABSIBICHHBIX PEIICHHBIX 33a7a4ax. Ho ecnu npeaBapuTenbHO He ObUTH MOTPAYCHBI Yachl Ha
MOJITOTOBKY OOOCHOBAHMS PEIICHUs, a TIaBHOEe, TeopeTuaeckoro codecenoBanus — 3AJJOJDKEHHOCTb TAPAHTHUPOBAHA!!
CraB MaHHBIA KOJJIOKBHYM, CIIEYeT TOTOBUTHCSA K creaytomieii oecene (¢ Ne 1 — nHa Ne 2, u T.71.). [To uroram paboTsl B ceMecTpe
Ha 9K3aMEeH MOTYT BBIHOCUTBCS TP OLIEHKH: 32 TEOPETUUECKUE 3HAHUS, MOKA3aHHbIE B X0/I€ COOECeI0BaHNH; 3a MPAKTUIECKHE
YMEHUs U HaBBIKU — orieHKa 3a /13, U3 u K3; 3a 1o0pocoBecTHOCTH (OLICHKA YYUTHIBACT MPOITYCKH 3aHATHIA O€3 YBAXKUTEIBHBIX
MPUYHH, KA9ECTBO TOATOTOBKH K coOeceI0BaHIIO U 0(hOpMIICHHUS OTBETa, CBOCBPEMEHHOCTD C/Ia4H U T.1.)

Hrak, k kaxxaomMy KoJiokBuymy HyxkHO: a) SAPAHEE 03HakoMuThCS ¢ BOITPOCaMHU M MOATOTOBUTH OTBETHI HA HUX; 0)
noarotoButhes K 3amute /13, 3 n K3; B) HoAroToBUTHECS K TEOpETHUECKOMY COOECEJOBaHHIO, TPOPA0OTAB IJIaHBI OTBETOB, 3ayJHB
Ba)KHEHIIINE MTOHATHSA, QOPMYIIBI U T. .

KookBHyM ciaH, €CIi IO KayKI0MY BOTIPOCY MPEIbsIBICH IUTaH 0TBeTa (maimkect), opopmiens! u 3amuieHs! /3, U3 u K3,
MPOHUAEHO TEOPETHUECKOE COOECEJOBAaHNE M TIOKa3aHbI IPAKTHISCKUE YMEHHS.

5. IOPAOK CJJAUN 3AUYETA (OK3AMEHA)

3ager (3K3aMeH) BKIIOYACT 2 9aCTH: COOECEeTOBaHUE TI0 TEOPETHUECKOMY MaTepHaly; IPOBEPKY MPAKTHUCCKUX YMEHUH 1 HABBIKOB.
Bravane y kaxxJ0ro CTy[eHTa IpOBEpAETCs Halu4Ke IUIAHOB OTBETOB U 3alMcell KO BTOpol yactu. IIpyu ux OTCYyTCTBUU CTYNEHT
MOXET ObITh HE JIOMYIIEH K 3a4eTy (3k3aMeHy). [IpoBepseTcs Takxe, COOTBETCTBYIOT JIU IJIaHBI OTBETOB 110 CXKATOCTU
Ipe/IaraeMbIM HIDKE JaiiKecTaM: TeKCThl OTBETOB, KOHCIIEKTHI JICKIHH, yIeOHUKHU | T.II. 3alIPEIeHEl, a BCE, 9TO TPeOOBAIOCH
3ay4nTh, JOJDKHO OBITH B TAaMSTH, a HE HA Oymare.

Ecnu y cTyieHTa He BBITOJHEHBI KaKHe-TO JTOMAITHHE paO0Thl, UMEIOTCS 3a/I0JKEHHOCTH IO MPAKTUIECKUM (J1a00paTOPHBIM)
3aHATHAM, HE CIaHBI KOHTPOJIbHbIE pabotsl — OH HE BBITTOJIHUJT YUEBHbIM ITJIAH U K 3AUETY (3K3AMEHY) HE
JOITYCKAETCH. Ecnu 3aa0mKeHHOCTS HeBeHKa (He cAaH | CIHMCOK MOHATUH, HEe MOKa3aHo | goMmaiHee 3aJjaHue u mp.), TO
MO>KHO JIOTOBOPHUTHCS JIMKBUAUPOBATH €€ Ha KOHCY/IBTAILIMU TIEpe/]] 3a4€TOM (PK3aMEHOM) HITH JIaXKEe B HavaJie 3a4yeTa (IK3aMeHa),
MOKa TOTOBSATCS MEPBbIe CTyNeHTH. Ho 3TOro BpeMeHu malo...

3aTeM CTYAEHT MOJTyJaeT OMICT M HOMEP COOTBETCTBYIOLIMX TEOPETHYECKOrO BOIPOCA U MPAKTUUECKO# 3a1a4un u roToButcs BE3
HCIIOJIbB3OBAHMU I nmnaHoOB OTBETA, 3aIIUCEH.

Ha 3auere (3x3aMeHe) MPOBEPSIIOTCS: MOTHOTA PACKPBITUS TEOPETHUECKOTO BOIIPOCa U CBOOOA BIIaACHHUS OCHOBHBIMU
MaTeMaTHYECKUMU MOHATHIMH; KaueCTBO MOATOTOBKU BOIIPOCOB JUIsl CAMOCTOSTEIILHOTO H3yUESHUST; KAYeCTBO BJIA/ICHUS
MPaKTHYECKUMH YMEHHUSIMH U HaBBIKaMH. 3adeT (9K3aMeH) He CaH, eCIIH JIf00ast U3 TpeX OIICHOK HeyAoBIeTBOpuTenbHa. Kpome
TOT0, UTOTOBAs OIICHKA B 3a4ETKE YIUTHIBACT OIIEHKH MO HTOraM paboTHI B CEMECTpe: 3a TEOpPEeTHIECKHE co0eceJOBaHMS; 3a paboTy
Ha JeKIusIX; 3a pemenue 3agad. BHUMAHMUWE! Bropoii 6unet naBarbesi, Kak NpaBuiio, He OyzeT.
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NJ-1.0IIK-4:3HaeT BUABI  OPOrPAMMHOIO
obecneueHusl, HEOOXOIMMOr0 JUIS
3 PEKTUBHOTO pEIIeHUs XUMUYECKHX 3a7a4
U €ro BO3MOXHOCTH; YMEET HCIOJIb30BaTh
MaTeMaTHYECKYIO CUMBOJIUKY JUIST
BBIpaKCHUS KOJIMYECTBECHHBIX u
KAa4eCTBCHHBIX  OTHOIICHHM  XHMMHUYECKUX
00BEKTOB; BJIAJICET OCHOBaMH
MaTEMAaTHYECKOIO MOJICTTUPOBAHUS
MPUKJIATHBIX XUMHYECKHX 337124,
NJI-2.0I1K-4:35aeT METOBI coopa,
CTaTUCTUYECKOrO  aHaiM3a M  00paboTKH
uH(pOpMAIlMK, YMEeT TPHUMEHITh METOJbI
MaTEeMaTHYECKOIrO aHanu3a "
MOJICJTUPOBAHUS, TEOPETHUIECKOTO u
AKCTIEPUMEHTATIBLHOTO HCCIICIOBAHUS
XMMHAYECKUX  3aJad; BIIAJIeCT HaBBIKAMH
IPUMEHCHUS COBPEMEHHOT0
MaTEMaTHYECKOIO HHCTpYMEHTapus  JJIs
pEIICHNS €CTECTBEHHOHAYYHBIX 33/1a4;
N/I-3.0I1K-4:3HaeT OCHOBHBIE COBPEMEHHBIC
CUCTEMBbl KOMITHIOTEPHOM MaTEeMAaTHUKH, MX
BO3MOXKHOCTH u cnenuuKy; yMeeT
HCITOJIb30BaTh BO3MOXKHOCTH  ITEPCOHAILHOTO
KOMIBIOTEpAa  JUI  PEIICHHUS  XUMHUYCCKUX
3a7a4 MaTEMaTHYCCKUMH METOJAaMH; BJIaJI€eT
criocooaMu HATJISTHOTO rpadudeckoro
peACTaBICHUS Pe3yJIbTaTOB UCCIICIOBAHMS.
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WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4
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HUMH

WJI-1.0TIK-4,I]1-2.OTIK-4, 1 ]1-3.011K-4




O6parHas

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

MaTpHuiia.
DJleMEHTapHbIE
peoOpa3oBaHMUs.
Panr maTpuusl.
Teopema
Kponuexkepa-
Kanemnnm

MeTtonsl
pELICHUsI CUCTEM
JIMHEHMHBIX
anreOpanyecKux
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N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4
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BEKTOPAMMU.
[Ipoexuus
BEKTOpA Ha OCbh.
Koopannatsl
BEKTOpa

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.011K-4

Jlenenue orpes3ka
B JITAHHOM
OTHOLLICHUM.
Cxansgpnoe
MIPOU3BEICHUE
BEKTOPOB U €0
MPUIIOKEHUS

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

BekropHoe u
CMEIIaHHOE
MIPOU3BEACHHUS
BEKTOPOB U UX
MIPUIIOKEHUS

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.0T1K-4

[Ipsimas Ha
IJIOCKOCTH

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

Jluauu BTOpPOrO
MopsiJIKa

WJ1-1.0TIK-4,11]1-2.OTIK-4,11]1-3.0T1K-4
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IockocTh

W/I-1.0TIK-4,1J1-2.0TIK-4,1]1-3.011K-4

11

[Ipsimas B
IIPOCTPAHCTBE.
[Ipssmas n
IIJIOCKOCTD

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4
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[ToepxHocTn
BTOPOIO
nopsiaka. Jluauu,
3aJJaHHbIC

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

YPaBHEHUSMU B
MTOJISIPHBIX
KOOpJIMHATaX U
MapamMeTpUIECKU
MH YPaBHECHUSIMU

13

KommiekcHbie
4yucia, OCHOBHBIE
HOHSTHSL.
['eomeTrpuueckoe
M300pakeHne
KOMILJIEKCHBIX
yucel. Dopmbl
3amucu
KOMILJIEKCHBIX
qucen

WJI-1.0TIK-4,I]1-2.OTIK-4, 1 ]1-3.011K-4

14

JlericTBUA Hall
KOMIIIEKCHBIMH
YUCIaMU

WJ1-1.0TIK-4,11/1-2.OTTIK-4, I /1-3.OTIK-4

15

Jlunerinpie
anredpandeckue
CUCTEMBI U
BEKTOPHI B
MPUIOKEHUSIX K
XUMHUYECKUM
3aj1aqyam

WJ1-1.0TIK-4,11]1-2.OTIK-4,11]1-3.0TIK-4




Maremaruueckuil| 1/1-1.0I1K-4:3raeT BuABl  NPOrPaMMHOIO
aHaJIn3 obecrneueHusl, HE00XOUMOTO JUTSE
3O PEeKTUBHOTO pElIeHUs XUMUYECKUX 3a]a4
U €ro BO3MOXHOCTH; YMEET HCIOJIb30BaTh
MaTeMaTHYECKYIO CHUMBOJIUKY JUTSt
BBIPAKEHUS KOJINYECTBEHHBIX U
KaYeCTBEHHBIX  OTHOIIEHUH  XUMHUYECKHUX
00BEKTOB; BIIAJICET OCHOBaMU
MaTeMaTH4eCKOro MOJIEJIUPOBAHUS
MPUKITIAIHBIX XUMUYECKHX 337124,
NJI1-2.0I1K-4:31a¢eT METOJIBI coopa,
CTaTUCTHYECKOrO0  aHaim3a W 00paboTKH
uHpopMaluKi; yMEeT NPUMEHATh METO/bI
MaTeMaTUYECKOro aHanu3a u
MOJICJIMPOBAHUS, TEOPETHUYECKOrO u
AKCTIEPUMEHTATIBLHOTO UCCIIeIOBaHUs
XUMUYECKUX  3aj]ad;, BIJaJeeT HaBbIKAMU
PUMEHECHUS COBPEMEHHOI'0
MaTeMaTU4YECKOro UHCTpYMEHTapus I
pelIeHUs €CTECTBEHHOHAYYHBIX 33]1a4;
NJ1-3.0I1K-4:3HaeT OCHOBHBIE COBPEMEHHBIC
CHUCTEMbl KOMIBIOTEPHOM MAaTEMaTUKH, UX
BO3MOKHOCTH u crienuuKy; yMeeT
UCIIOJI30BaTh BO3MOXKHOCTH TEPCOHAIBLHOIO
KOMIBIOTEpAa  JUISl  PEIICHUS  XUMHUYECKUX
3a/lay MaTeMaTUYeCKUMH METOJaMU; BJaJIeeT
criocobaMu HaTJISITHOTO rpaduyeckoro
IIPEJ/ICTAaBIICHUS PE3YIbTAaTOB UCCIIEIOBAHMUS.
OyHKITHS. NJ-1.0IIK-4,1/]1-2.0I1K-4,1]1-3.011K-4
Crnioco0sI
3aJIaHus
(byHKUIUU.
DJleMEHTapHbIE
byHKIIIU
[Ipenensi NJ-1.0IIK-4,11-2.0I1K-4,11-3.01I1K-4
MOCJIEI0BATEIIbH
OCTEMN U
GbyHKITHIA.
PackpsiTne
MPOCTENIIINX
HEOMNpPEeIeICHHOC
Ten
3amMeuartebHbIC NJ-1.011K-4,1J1-2.011K-4,1 ]1-3.0I1K-4

MPEICIIbI




CpaBHeHue
OECKOHEUHO
MasbIX (PYHKIIHMA.

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

HenpepriBHOCTH
byHKIUH

[IpousBonnas, ee
reOMETPUYECKUH,
bu3nYeCKHUil 1
XUMHYECKUI
cMmbici. [IpaBuia
U hOpMYyITBI
mudepeHITpoB
aHus

WJI-1.0TIK-4,1]1-2.OTIK-4, 1 ]1-3.011K-4

Jlorapudmuueck
oe
nuddepeHpon
aHue

WJI-1.0TIK-4,1I]1-2.OTIK-4, 1 ]1-3.011K-4

IIponsBonusie
BBICIIINX
MIOPSIIKOB

WJ1-1.0T1K-4,11]1-2.OTIK-4,11]1-3.0T1K-4

Jubdepennuans
IIEPBOTO U
BBICIIIAX
TOPSIIKOB U X
TIPHIIOKEHUS

W/1-1.0TIK-4,1J1-2.0TIK-4,1/1-3.011K-4

Teopemsl 0
CPEIHEM.
[IpaBuno

Jlonwurans-
bepnynnmn

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

10

Hccaenosanue
IIOBEICHUS
GbyHKIUN 1 UX

rpadukoB

WJI-1.0TIK-4,1I]1-2.OTIK-4, 1 ]1-3.011K-4

11

Cxema moJHOoro
HWCCIIE1OBaHUA

byHKIMU U
IIOCTPOECHUE €€

rpaduka

WJ1-1.0T1K-4,11]1-2.OTIK-4,11]1-3.0T1K-4

12

IIpakTueckune
3a/1a4u Ha
DKCTPEMYM

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.0T1K-4

13

Huddepennnan
JUTUHBI IyTU U
KpUBH3HA
IUIOCKOM JIMHUH

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4




14

IlepBooOpa3Has
byHKIMU U
HEONPEAECTICHHBIN
UHTErpal.
Henocpencreenn
oe
UHTETPUPOBAHUE

byHKIIH

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

15

WNHTerpupoBanue
3aMEHOU
IIEpEMEHHON
(MOACTaHOBKOM ).
HNnrerpupoBanue
IO YacTsIM

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

16

WNHTterpuposanue
(byHKIUH,
CoZIepKaIIUX
KBaJIPaTHBIN
TPEXUJIEH.
WNurerpuposanue
palMOHAJIBHBIX
byHKIIi

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.0T1K-4

17

WNHTerpuposanue
HEKOTOPBIX
UppalvOHAIbHBI
X (DyHKLIH.
IloacTanoBku
Oitniepa n
YeOnIm1eBa

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.011K-4

18

WNHTterpuposanue
TPUTOHOMETPHUYE
CKHX BBIPAKEHUI

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.011K-4

19

IlonsTue
OMPEIECICHHOTO
HWHTErpaia.
Brruncnenue
OMPECICHHBIX
MHTETPAJIOB.
dopmyia
Herorona-
JleiOnuIa

WJ1-1.0TIK-4,/1-2.OTTIK-4, I /1-3.0TIK-4

20

HecoOcTBEHHBIE
UHTETPaIbl

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.0T1K-4




21

[Ipunoxenue

OIIPECIICHHBIX

WHTETPAJIOB K
3a/ayam

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

reOMETPUH

22

[Tpunoxenue
OIpeIeJICHHBIX
WHTETPAJIOB K
PEIICHHUIO
(hu3nYeCcKux u
XUMHYECKHX
3a1ay

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

23

[TousiTne
byHKITIN
HECKOJIbKHUX
IIEPEMEHHBIX.
[Ipenen pynkunn

B TOUKE.
HenpepriBHOCTH
(YHKIIMU B TOUKE
Y Ha MHOXKECTBE.

YacrtHbie

IIPOU3BO/HBIC

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.0T1K-4

24

[Tonueri
muddepenual.
Huddepenumpon
aHUe CJIOKHBIX U
HESBHBIX

byHKIIi

WJ1-1.0T1K-4,11]1-2.OTIK-4,11]1-3.0T1K-4

25

YacTHbIC
MIPOU3BO/IHBIC
BBICIIIIX
MOPSIAKOB.
KacarennHas
IUIOCKOCTh U
HOpMaJIb K
MTOBEPXHOCTH.
[IpousBoanas mno
HAIPaBJICHHUIO.
I'panuent

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

26

DKCTpEMyM
byHKIMHT IBYX
HEPEMEHHBIX

WJ1-1.0TIK-4,11]1-2.OTIK-4,11]1-3.0TIK-4

27

Yucnossle psIbL.
[Ipr3naku
CXOAMMOCTH

YHCJIOBBIX PAA0B

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.011K-4




28

29 ®opMyIIbl U

€ U CTEIICHHEIE
pAbI

O yHKIIMOHATbHBI

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

psanbl Tennopa u
Maknopena.
Paznoxxenne

byHKIMH B
CTEIIEHHBIE PS/IbI

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

31

30 | CteneHHBIE PSBI

B
MPUOIMIKEHHBIX
BBIYHCIICHUSX

WJ1-1.0TIK-4,1/1-2.OTIK-4, I /1-3.OTIK-4

32

Paner @ypse

WJ1-1.0T1IK-4,11]1-2.OTIK-4,11]1-3.0T1K-4

33

Teopus
IIPENIEIIOB B
IPWIOKECHUSIX K
XAUMHYECKUM

3a1a4am

WJ1-1.0TIK-4,1]1-2.OTIK-4 11 ]1-3.0T1K-4

34

Huddepenunans
HOE UCUYHUCIICHHE
GbyHKUMNA OTHOM
IIEPEMEHHOM B
IPUIIOKEHUSX K
XUMUYECKUM
3a/1ayam

WJ1-1.0TIK-4,11]1-2.OTIK-4,11]1-3.0T1K-4

35

NHurerpanbsHOE
HCUYUCIIEHUE
GbyHKUMNA OTHOM
IIEPEMEHHOM B
IIPUIIOKEHUAX K
XUMHUYECKUM
3a1a4am

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

36

Huddepenunans
HOE MCUUCIIEHHUE
byHKIMH
HECKOJIbKUX
IIEPEMEHHBIX B
IPUIIOKEHUSX K
XUMUYECKUM
3a/1ayam

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

Psne1 B
MIPUIIOXKEHUSIX K
XUMHUYECKUM

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

3a1a4am




IIpomexyTounas
arrecTauus

N/I-1.0I1K-4:37aeT  BUABI  IIPOrPAMMHOIO
obecrneueHusl, HE00XOUMOTO JUTSE

(3x3aMeH)

3 PEKTUBHOTO pEIIeHUsS XUMHUYECKUX 3a]a4
U €ro BO3MOXHOCTH; YMEET HCIOJIb30BaTh
MaTEMaTUYECKYIO CUMBOIIUKY JUTST
BBIPAKECHUS KOJINYECTBEHHBIX u
KaYeCTBEHHBIX  OTHOUIEHUH  XUMHUYECKUX
OOBEKTOB; BJIAJIEET OCHOBaMH
MaTeMaTU4eCKOro MOJICTTUPOBAHUS
MPUKJIATHBIX XUMHYECKHX 337124,

NI-2.0I1K-4:312eT METO/TBI coopa,
CTaTUCTUYECKOrO  aHalm3a U  00paboTKu
uHpOpMaNMK; yMeeT TPHUMEHSITh METOJbI

MaTEMaTHU4ICCKOIro aHaJIu3a 151
MOACIINPOBAHNA, TCOPCTHICCKOI'O )51
OKCIICPUMCHTAJIbHOI'O HCCjaIcaoBaHuA
XUMHYCCKHNX 3ajJau, BJI1agccT HaBBIKaMH
IMPUMCHCHHA COBPCMCHHOI'O

MaTeMaTHYeCKOro  HMHCTPYMEHTapHst Ul
pellleHusl eCTECTBEHHOHAYYHBIX 33]1a4;
N/I-3.0I1K-4:3HaeT OCHOBHBIE COBPEMEHHBIE
CHUCTEMbl KOMITBIOTEPHOM MaTeMaTUKH, UX
BO3MOKHOCTH u CHeuQuKy; yMeeT
MCIIOIb30BaTh BO3MOKHOCTH TEPCOHAIBLHOTO
KOMITbIOTEpA  JUIsl  PEHICHUS  XUMHUYECKUX
3aJa4 MaTeMaTUYeCKUMH METOAAMH; BJaJeeT
crocobaMu HaIJIsTHOTO rpauyeckoro
NPECTaBICHUS PE3YIbTATOB UCCIIECIOBAHMS.

IloaroroBska k

WJI-1.0TIK-4,1I]1-2.OTIK-4, 1 ]1-3.011K-4

DK3aMEHY
Kontpons CP N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4
KonTtakTHas N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

pabora




IIpomexyTounas
arrecTauus
(3auér)

NJ-1.0IIK-4:31aeT  BuAbl  OPOrPAMMHOIO
obecrneueHusl, HE00XOUMOTO JUTSE
3O PEeKTUBHOTO pElIeHUs XUMUYECKUX 3a]a4
U €ro BO3MOXHOCTH; YMEET HCIIOIb30BaTh
MaTEMaTHICCKYIO CUMBOJIUKY TUTST
BBIPAKEHUS KOJINYECTBEHHBIX U
KaYeCTBEHHBIX  OTHOIIEHUH  XUMHUYECKHUX
00BEKTOB; BIIAJICET OCHOBaMU
MaTEMaTUYECKOTO MOJIETTUPOBAHUS
MPUKITIAIHBIX XUMUYECKHX 337124,

NJI1-2.0I1K-4:31a¢eT METOJIBI coopa,
CTaTUCTHYECKOrO0  aHaim3a W 00paboTKH
uHpOpManMK; yMeeT TPUMEHSITh METOIbI

MaT€MaTHu4YCCKOro aHaJIn3a u
MOJACIUPOBAHHA, TCOPCTHYICCKOIO )41
OKCIICPUMCHTAJIBHOI'O HCCICAOBAHUA
XUMHYCCKHNX 3ajJauq, BJI1aaccT HaBbIKaMH
IMPUMCHCHHA COBPCMCHHOI'O

MaTEMaTHYeCKOr0  WHCTPyYMEHTapus  JJs
pellleHus] eCTECTBEHHOHAYYHBIX 33]1aY;
NJ1-3.0I1K-4:3Ha€T OCHOBHBIE COBPEMEHHbBIE
CHUCTEMBbl KOMITBIOTEPHOM MaTeMAaTUKH, UX
BO3MOKHOCTH u cHenuQuKy; yMeeT
UCTIOJIb30BaTh BO3MOXXHOCTH TE€PCOHAIBHOIO
KOMITBIOTEpA  JUISI ~ PEIICHUS  XUMHUYECKUX
3aa4 MaTeMaTHYeCKUMH METOJAaMH; BIaJeeT
criocobaMu HATJISITHOTO rpaduuecKoro
HpeACTaBICHUS PE3YIbTATOB UCCIIEIOBAHMUS.

Iloaroroska k
3a4€Try

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

KonTakTHas
pabora

WJ1-1.0T1IK-4,11]1-2.OTIK-4,11]1-3.OT1K-4




u@pdepeHIHATbHD
YPABHEHHS

NJ-1.0IIK-4:31aeT  BuAbl  OPOrPAMMHOIO
obecrneueHusl, HE00XOUMOTO JUTSE
3O PEeKTUBHOTO pElIeHUs XUMUYECKUX 3a]a4
U €ro BO3MOXHOCTH; YMEET HCIIOIb30BaTh
MaTEMaTHICCKYIO CUMBOJIUKY TUTST
BBIPAKEHUS KOJINYECTBEHHBIX U
KaYeCTBEHHBIX  OTHOIIEHUH  XUMHUYECKHUX
00BEKTOB; BIIAJICET OCHOBaMU
MaTEMaTUYECKOTO MOJIETTUPOBAHUS
MPUKITIAIHBIX XUMUYECKHX 337124,

NJI1-2.0I1K-4:31a¢eT METOJIBI coopa,
CTaTUCTHYECKOrO0  aHaim3a W 00paboTKH
uHpOpManMK; yMeeT TPUMEHSITh METOIbI
MaTeMaTH4ECKOTO aHanu3a u
MOJICTTUPOBAHUS, TEOPETUIECKOTO U

AKCMEPUMEHTAIHHOTO WCCIICIOBAHUS
XAMUYECKUX  3ajla4; BIAJceT HaBBIKAMHU
PUMEHEHUS COBPEMEHHOI'O
MaTeMaTUYeCKOro  WHCTPyMEHTapus 1
pelleHUs] eCTECTBEHHOHAYYHBIX 33]1a4;
N/I-3.0I1K-4:3HaeT OCHOBHBIE COBPEMEHHBIE
CUCTEMbl KOMITBIOTEPHOM MaTeMaTUKH, UX
BO3MOKHOCTH u CHeuQuKy; yMeeT
UCIIOIb30BATh BO3MOKHOCTH TEPCOHAIBLHOTO
KOMIIbIOTEpa  JUIsl  PEHICHUS  XUMHUYECKUX
3aJa4 MaTeMaTUYeCKUMHU METOAAMH; BJaJeeT
crnocodaMu HaIJIsTHOTO rpauyecKoro
NPEICTaBICHUS PE3yIbTATOB UCCIICIOBAHMS.

OcHOBHbIE
MOHATHS.
Huddepeniuans
HbIC YpaBHEHUS
IEPBOro
nopsiaka. Meron
M30KJIUH

WJ1-1.0TIK-4,1I]1-2.OTIK-4, 1 ]1-3.011K-4

Huddepennuans
HBIC YPaBHEHUS C
Pa3IeIISIOITIMUC
s IEPEMEHHBIMHU.
OnHOpOZIHBIE
ypaBHEHUS

WJI-1.0TIK-4,1]1-2.OTIK-4, 1 ]1-3.011K-4




Jlunelinble
g depeHunanb
HBIC YPaBHEHUS
IIEPBOTO
MOps/IKA.
YpaBHEeHUE

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

bepnynnmn

YpaBHeHUs B
MOJIHBIX
nuddepenmana
X. YpaBHEHUS
Jlarpanxa u
Knepo

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.011K-4

Huddepennmans
HbIC YpaBHCHUS
BBICIIIAX
TIOPSIJIKOB,
JOIYCKAIOIIUE
TIOHMKCHHE
nopsiiKa

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

JIunennble
muddepeHnmann
HbIC YpaBHCHUS
BTOPOT'O U
BBICIIIAX
TIOPSIIKOB

W/I-1.0TIK-4,1J1-2.0TIK-4,1]1-3.011K-4

XUMHYECKUE
3aJ1auH,
IIPUBOJISIINE K
muddepeHnmann
HBIM
YPaBHCHHUSM

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.011K-4

Cucrembl
muddepeHanb
HBIX YPaBHECHUU

VJI-1.0TIK-4,I]1-2.OTIK-4, 1 1-3.011K-4

XUMHUYECKHUE
3a7a4H,
MPUBOJIAIINE K
cucTeMam
muddepeHmanb
HBIX YPAaBHEHUM

WJ1-1.0TIK-4,11]1-2.OTIK-4,11]1-3.0T1K-4




10

OOBIKHOBEHHBIE
g depeHunanb
HbIE YpaBHEHUS B
MIPUIIOKEHUSIX K
XUMHUYECKUM

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

3aJgadamM

IIpome:xxyTouHast
arrecTauus
(3auér)

NJ-1.0IIK-4:31aeT  BUABl  OPOrPAMMHOIO
obecrneueHusl, HEO00XOUMOTI0O JUISt
3 PEeKTUBHOTO peENIeHUs XUMUYECKUX 3a]a4
U €ro BO3MOXHOCTH; YMEET HCIIOIb30BaTh
MaTEMaTUYECKYIO CUMBOJIUKY TUTSI
BBIPAKEHUS KOJINYECTBEHHBIX u
KaYeCTBEHHBIX  OTHOIICHUN  XUMHUYECKHUX
O0OBEKTOB; BJIAJIEET OCHOBaMH
MaTeMaTU4eCKOro MOJICTTUPOBAHUS
MPUKJIATHBIX XUMHYECKHX 337124,
NJ1-2.0I1K-4:3Haet METO/IBI coopa,
CTaTUCTUYECKOTO  aHaimm3a ¢ 00paboTKH
uHpOpManMK; yMeeT TPHUMEHSITh METOIbI
MaTeMaTHYECKOTO aHau3a u
MOJICTTUPOBAHUS, TEOPETUICCKOTO U
AKCIIEPUMEHTATBLHOTO HCCIICIOBAHUS
XAMHYECKMX  3aJlad; BIAJCeT  HaBBIKAMHU
NpUMEHEHUS COBPEMEHHOT0
MaTEMaTUYECKOrO UHCTPYMEHTapus  JUIs
pEIIeHHs €CTECTBEHHOHAYYHBIX 3a/1a4;
NJ1-3.011K-4:3HaeT OCHOBHBIC COBPEMEHHBIC
CUCTEMBbl KOMITHIOTEPHOM MaTE€MAaTHUKH, UX
BO3MOXKHOCTH u cnenuuKy; yMeeT
WCITOJIb30BaTh BO3MOXKHOCTH  TIEPCOHAILHOTO
KOMIIBIOTEpA  JIJI1  PEIICHHUS]  XUMHUYECKUX
3aJlad MaTeMaTUYECKUMH METOJaMU; BJIaJICET
crnocobaMu HaIJIsTHOTO rpauyecKoro
IIPEJICTABIICHUS PE3YIbTaTOB UCCIICIOBAHMUS.

IloaroroBska k
3a4€Ty

WJI-1.0TIK-4,1I]1-2.OTIK-4, 1 ]1-3.011K-4

KonTaktHasa
pabora

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4




10 Teopus NJ-1.0IIK-4:31aeT  BuAbl  OPOrPAMMHOIO
BEpPOSITHOCTEH U | o0ecTieueHus, HEO00XOIMMOro JUISt
MaTteMaTuuyeckas | 9Q(OEKTUBHOIO PEIICHUS XUMHYECKUX 3ajad

CTATHCTMKA |U €ro BO3MOXHOCTH;, YMEET HCMOIb30BaTh
MaTeMaTHYECKYIO CHUMBOJIUKY JUTSt
BBIPAKEHUS KOJINYECTBEHHBIX U
KaYeCTBEHHBIX  OTHOIIEHUH  XUMHUYECKHUX
00BEKTOB; BIIAJICET OCHOBaMU
MaTEMaTUYECKOTO MOJIETTUPOBAHUS
NPUKITAIHBIX XUMUYECKHX 33]1a4;
NJI-2.0I1K-4:31aeT METOJIBI coopa,
CTaTUCTUYECKOTO  aHaim3a ¢ 00paboTKH
uHopManuK; yMeeT TPUMEHSITh METOJbI
MaTeMaTU4YECKOro aHanu3a u
MOJICJIMPOBAHUS], TEOPETUYECKOrO u
AKCTIEPUMEHTATIBLHOTO UCCIIeIOBaHUs
XUMUYECKUX  3a/a4; BJIaJleeT  HaBbIKAMU
MIPUMEHEHUS COBPEMEHHOT0
MaTeMaTH4eCKOro WHCTPYMEHTApUsS  JUIS
pelieHns €CTECTBEHHOHAYYHBIX 3a]1a4;
NJI1-3.01IK-4:3HaeT OCHOBHBIC COBPEMEHHBIC
CUCTEMBbl KOMITBIOTEPHOM MaTEMaTHUKH, HX
BO3MO>KHOCTH u cnenuuKy; yMeeT
UCIIOJIb30BaTh BO3MOXKHOCTH MEPCOHAIBLHOIO
KOMIBIOTEpAa ISl PEIICHUS  XUMHUYECKUX
3a/lay MaTeMaTUYECKUMH METOJaMU; BJIAJICET
criocobamu HarJISIIHOTO rpaduuecKoro
MIPEJCTABIICHUS PE3YJILTATOB UCCIIEIOBAHUSI.
1 Hexoropsie NJ-1.0I1K-4,1]1-2.0I1K-4,1]1-3.0I1K-4
TTOHSTHSI
KOMOWHATOPUKH.
CoObITHs U UX
BEPOSTHOCTH
2 Cinyyaiinbie NJI-1.0I1K-4,1/1-2.0I1K-4,1/1-3.0TIK-4
COOBITHS B
(dbusuKe, XUMUU,
ouonoruu

3 OcHoOBHBIE NJ-1.011K-4,1J1-2.011K-4,1 ]1-3.0I1K-4
aKCHOMBI TEOPUH
BEPOSTHOCTEM.

Henocpencteenn
0€ BBIUUCIICHHE
BEPOATHOCTEMN

COOBITHH




4 Teopembl

YMHOXKCHHA

CJIIOXKCHHA U

BEPOSITHOCTEM.

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

YcioBHasa
BEPOSITHOCTh

5 DopmyJibl

6 ®opmyia

MMOJTHOU

Bbaiieca

BEPOATHOCTH U

WJ1-1.0T1K-4,11]1-2.OTIK-4,11]1-3.0T1K-4

bepnymnu.
JlokanbHas n
WHTErpajgbHas

-Jlannaca

Teopembl Myaspa

WJ1-1.011K-4,11]1-2.OT1K-4,11]1-3.0T1K-4

Ciyyaiinbie
BEJINYMHBI.
OO01Me 3aKOHbI
pacrpeneneHus
CIIy4alHbIX
BEJINYUH

WJ1-1.0T1K-4,11]1-2.OT1K-4,11]1-3.011K-4

Hucnosble

XApAKTEPUCTUKH

CIIy4alHbIX
BEJIMYUH

WJI-1.0TIK-4,/1-2.OTIK-4, I /1-3.OTIK-4

10

OcHOBHBIE
3aKOHBI

pacrpeneneHus

CIIyYalHBIX
BEJINYUH

WJ1-1.0T1K-4,11]1-2.OTIK-4,11]1-3.0T1K-4

11

Cucremsbl
CIIyYalHBIX
BEJIMYMH U UX
YHCJIOBBIC
XapaKTEPUCTUKHU

WJ1-1.0TIK-4,11]1-2.OTIK-4,11]1-3.0T1K-4

12

Bri6opxa.
OMIUpPUIECKHE
3aKOHBI
pacrpeneneHus
Hucnosble

VJ1-1.0TIK-4,1J1-2.0TIK-4, 1 ]1-3.011K-4

XapaKTePUCTUKU
CTaTUCTUYECKOTrO

WJ1-1.011K-4,11]1-2.0T1K-4,11]1-3.011K-4

pacnpeeiieHus




13

OneHka
YHCJIOBBIX

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4

XapaKTEPUCTHK.
MeTo1 MOMEHTOB

14

Cratuctuueckas
MIpOBEPKA
TUIIOTE3

WJ1-1.0TIK-4,1]1-2.OTIK-4,11]1-3.0T1K-4

15

Meron
HAaUMEHBIIUX
KBaJIpaTOB.
Koppensimonnas
CBA3b

VJ1-1.0TIK-4,1J1-2.0TIK-4,1]1-3.011K-4

16

Kiaccudukanuys
METOIOB aHaIN3a
MHOTOMEPHBIX
JAHHBIX

W/I-1.0TIK-4,1J1-2.0TIK-4,1]1-3.011K-4

17

Perpeccuonnsbiii
aHaJu3.
JlucriepcuoHHBbIM
aHau3

VJI-1.0TIK-4,1I]1-2.OTIK-4, 1 ]1-3.O11K-4

18

Kitacrepuslii
aHau3.
DaKTOpHBIN
aHaJu3.
JluCKkprMHUHAHTH
bIM aHAJIN3

WJ1-1.0T1IK-4,11]1-2.OTIK-4,11]1-3.0T1K-4

19

CroxacTudeckue
MOJCIIN
XUMHAYECKUX
MIPOIIECCOB U
SIBJICHUU

N/JI-1.0IIK-4,1/1-2.0I1K-4,1/1-3.011K-4




12

IIpomexyTounas
arrecTauus
(3x3aMeH)

NJ-1.0IIK-4:31aeT  BuAbl  OPOrPAMMHOIO
obecrneueHusl, HE00XOUMOTO JUTSE
3O PEeKTUBHOTO pElIeHUs XUMUYECKUX 3a]a4
U €ro BO3MOXHOCTH; YMEET HCIIOIb30BaTh
MaTEMaTHICCKYIO CUMBOJIUKY TUTST
BBIPAKEHUS KOJINYECTBEHHBIX U
KaYeCTBEHHBIX  OTHOIIEHUH  XUMHUYECKHUX
00BEKTOB; BIIAJICET OCHOBaMU
MaTEMaTUYECKOTO MOJIETTUPOBAHUS
MPUKITIAIHBIX XUMUYECKHX 337124,

NJI1-2.0I1K-4:31a¢eT METOJIBI coopa,
CTaTUCTHYECKOrO0  aHaim3a W 00paboTKH
uHpOpManMK; yMeeT TPUMEHSITh METOIbI

MaT€MaTHu4YCCKOro aHaJIn3a u
MOACIUPOBAHUNA, TCOPCTHICCKOI'O 151
OKCIICPUMCHTAJIbHOI'O HCCICAOBAHUA

XMMHYECKMX  3aJlay; BIAJEeT  HaBbIKAMU
pUMEHEHUS COBPEMEHHOT0
MaTE€MaTUYECKOT0  MHCTPYMEHTapusi s
pEIIeHHs €CTECTBEHHOHAYYHBIX 3a/1a4;
N/I-3.0I1K-4:3HaeT OCHOBHBIE COBPEMEHHBIE
CUCTEMBbl KOMITBIOTEPHOM MaTEMaTUKH, HX
BO3MOYKHOCTH U CHeuQuKy; yMeeT
HCIIOJIb30BAaTh BO3MOYKHOCTH II€PCOHAIBHOIO
KOMIIBIOTEPA  JUIl  PEIICHHS  XUMHUYECKUX
3a/lay MaTeMaTHUYeCKUMH METOJaMU; BJaJeeT
crnocobamMu HaIJISTHOTO rpauyecKoro
MIPEICTABICHUS PE3YJIbTATOB HCCIECIOBAHMS.

IloaroroBka k

WJ1-1.0T1K-4,11]1-2.OTIK-4,11]1-3.0T1K-4

AK3aMEHY
2 Kontpoas CP NJ-1.011K-4,1J1-2.011K-4,11 J1-3.0I1K-4
3 KonTakTHas NJ-1.011K-4,1J1-2.011K-4,1 J1-3.0I1K-4

pabora




IosicHUTELHAA 3aNIUCKA

1. Ha3nauenue (ponoa ouenounvix cpeocme. OIlLICHOUYHBIE CPEJICTBA
MpPEeIHA3HAYCHBI IS KOHTPOJISI U OLEHKH O0pPa30BATENbHBIX JOCTHKEHUN O0ydJaroluXcs,
OCBOMBIIIUX MPOrpaMMy Y4eOHON TUCITUTUINHBI « MaTeMaTuka

2. @DoHO OuUeHOUHBIX CPeOCMmE @K1iouaem KOHTPOIIbHBIE MaTepHallbl  JUIs
MPOBEJICHUsI TEKYIIEro KOHTPOJiA B ()OpME TECTOBBIX 3aJIaHUM, JOKJIAAa-MPE3CHTAINH TI0
POOJIEMHBIM BOIIPOCaM, Pa3HOYPOBHEBBIX 3aJIaHUM, POJIEBOM UTPHI, CUTYAI[MOHHBIX 3aJ]a4
(VKazame uHoe) N MPOMEXKYTOUHOM aTTeCTaluu B (popMe BOMPOCOB M 3aJlaHUU (YKazamv
uHoe) K DK3aMeHy (OuggeperyuposanHomy 3avemy, 3auemy).

3. Cmpykmypa u codepicanue 3a0anuii pa3padoTaHbl B COOTBETCTBUU C paboueit
MPOrpaMMon TUCUUIUIMHBI «MaTemaTukay

4. Ilepeuenv komnemenyuil, hopmupyemvlx OUCYUNIUHOU

OIIK-4: Cnoco0OeH TIaHupoBaTh pabOThl XMMHUYECKON HaIpaBJIE€HHOCTH, 0OpabaThiBaTh U
WHTEPIIPETUPOBATH MOJYYEHHbBIE PE3YJbTAThl C UCIIOIb30BAHUEM TEOPETUUYECKUX 3HAHHUU U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMAaTUYECKUX U (U3HUECKHUX 3a7a4
UJ[-1.0IIK-4: TlonuMaeT TPHUHIMIB HAYYHOrO IUIAHUPOBAHUS, aHAW3a, 00pabOTKU U
WHTEPIPETALUN PE3YIIHTATOB JESITEIBHOCTH B 00JACTH XUMHH
UJ]-2.OIIK-4: TlpuMeHsieT TEOPETUUECKUE 3HAHUSA U MPAKTUUYECKUE HABBIKU JJIS PEIICHUS
MaTeMaTUYeCKUX U (PU3MUECKUX 3a/Jaud Mpu 0O0pabOTKE W MHTEPIPETAlUM MOTYyUYECHHBIX
pE3yIbTAaTOB
HJ[-3.0lIK-4: Pemaer maremaTuueckue W (QU3WYECKHE 3aJaydl OpH IUIAHUPOBAHUH,
00paboTKe 1 MHTEPIPETAIUH MTOJIYYEHHBIX PE3YyIbTATOB

5. Ilpogepka u ouyenka pe3yibmamog 6blNOJIHEHUA 3A0AHUTL
O1eHka BoIcTaBiIgeTCa B 4-X OaJIbHON IIKAJIE:
- OTJIMYHO», S5 BBICTABIIACTCSA B Cydae, €Clu CTYIeHT BbIMoaHUI 84-100% 3ananHuii;
- «XOpoIIOY», 4 - €ClIU CTYACHT BBIMOIHUI 66-83% 3amanuii;
- «YJIOBJIETBOPUTEIBLHO», 3 - €CJU CTYACHT BbinonHul 50-65% 3ananuii;
- «HEYJOBJICTBOPUTENBbHOY», 2 - MeHee 50% 3amaHuil (Mocym yKa3bl8ambCs UHblE UIKATbL
npoyeHmos)



denepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«l'opHO-AnTalicKMil TOCY1apCTBEHHBIN YHUBEPCUTET»
kadenpa maTeMaTuku, pu3uku U HOOPMATHKU

OueHo4HoOE CPeCTBO « »
110 JUCHUITIINHEC MaremaTtuka

Kpurepumu oneHku:

Kpurepun Ouenka (6ayel o MPC), ypoBeHb

«oTiu4uHOo», 84-100%, TTOBBIIIICHHBIM

«xopouio», 66-83%, MOpOroBbId YPOBEHb

«yIIOBJIETBOPUTEIIBHOY, 50-83%,
IIOPOTrOBBI YPOBEHb

«HEYJIOBJIETBOPUTEIILHO», MEHEE
50%,ypoBeHb He chopMHUpPOBAH

«3a4TEHOY, MOBBIIEHHBIN YPOBEHb

«3a4YTEHO», ITIOPOTOBbII YPOBEHb

«HE3a4YTEHO», YPOBEHb HE C(HOPMHUPOBAH

CocraButenb(H) /®UNO

MMOAITNCH(1)




