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Il. Mecro nucrurmmnel (Moayiisi) B ctpykType OITOII.
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JTUCLUILIINHE
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4.3.2. [lepedyenn TeM (BOMPOCOB), BHIHOCHMBIX HAa CAMOCTOATENIBHOE U3YUCHUE B
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l. ey 1 3a1a4u JUCUUIIIMHBI (MOXYJISA):

Hesn: hopMupoBaHUE Yy CTYEHTOB OCHOB 3HAaHHUI 110 MATEMAaTUUYECKOMY MO EIHPOBAHUIO
Pa3IUYHBIX IPUPOAHBIX MPOLECCOB U SBJIECHUI, 00yUeHHE HAaBbIKAM BBISBICHUS 3aKOHOMEPHOCTEH,
00paboTKH SKCIIEPUMEHTAILHOIO MaTepHala, aHajlnu3a UCIOJIb3yeMbIX MaTEPHAIOB U MOIy4EHHbIX
pe3yJbTaToB; (POPMUPOBAHHWE YMEHUU NMPUMEHSITh YpaBHEHHUS W aHAIU3UPOBATh (YHKIMH CBSI3U
XapaKTEPUCTUK [JIs1 ONUCAHUS MHPUPOJIHBIX IPOLIECCOB; HABBIKOB YIPOIIEHUS M IOCTaHOBKHU
JIOTIOJIHUTENIBHBIX YCJIIOBUM YPaBHEHWMM IPHU PEIIECHUU NMPAKTHUYECKHUX 3a7a4, HABBIKOB HArJIHOIO
NpPEe/ICTAaBICHUSl PE3YJbTaTOB C TIOMOIIBIO TIpaduUYecKuX pPEAaKTOPOB U HHTEPIpPETaLuu
BBISIBIICHHBIX 3aKOHOMEPHOCTEN.

3amaum: IMCLUIIIMHA HAPaBIeHA HA PEHICHUE HAYyYHO-UCCIIEN0BATENbCKUX 3a1ad U 3a/1ay,
CBSI3aHHBIX ¢ OynyIel mpodeccuoHalbHOM 1eITeIbHOCTRIO, B YACTHOCTH, «y4acTHe B IPOBEIECHUU
HAy4YHBIX MCCIEAOBAaHUNH B 00JAaCTH SKOJOTHH, TPHPOAOINONIB30BaHUS W JPYyrux Hayk o0
OKpYXaloIlllel cpene, B YUYPEKIACHUAX HAYKM M By3aX I10J PYKOBOACTBOM CIELHAIUCTOB H
KBaJIM(PUIIMPOBAHHBIX HAYYHBIX COTPYAHUKOBY» ITOCPEICTBOM:

- M3y4eHUs BO3MOXXHOCTEM MOJCIHMPOBAHUA U €ro 3aJadd I LelNed IUarHOCTUKU U
IIPOTHO34;

- IOJIy4€HMs] HaBbIKA NPaBMWIIbHO 00pabaThiBaTh CTATUCTHYECKU SMIIMPHUYECKUI MaTepHal ¢
TOYKU 3pPEHUS BBISBJICHUS 3aKOHOMEPHOCTEH B BHJIE€ TEOPETUYECKUX JIMHUHN CBS3U, OLEHUBATh
MOTPEIIHOCTH ITUX CBS3EH;

- U3YYUTb METO/BI ¥ NOJYyYUTh HABBIK O0OCHOBAHUS YIPOIIEHUH, IOCTAHOBKH HAayaJbHbBIX U
IPAaHUYHBIX YCIOBUM B yPaBHEHUSX,

- IIO3HAKOMUTBCS € IPOCTEHIIMMU METOJAaMHU ANIPOKCHUMALlUKA YaCTHBIX NPOU3BOIHBIX U
OLIEHKaMU TOYHOCTH alllpOKCUMAalUy;

- IOJYYUTh HABBIK MOJEIMPOBAHUS MPOCTEHIINX HKOJIOr0-Teorpagpuyeckux 3ajaay;

- W3y4YUTh OCHOBHBIC YHCIECHHBIE METOJBbl PEIICHUs CHCTEM KOHEYHO-Pa3HOCTHBIX
YpaBHEHMUII;

- TMOJIyYUTh HABBIK MHTEPIPETALHUH IMOJY4YEHHBIX PE3yJbTaTOB M IPEACTABICHUS UX IS
HaTJBITHOCTH B T'PaUueCcKOM pElakTopE;

- U3YYUTb PA3JIMYHBIC TIOAXOABI K MOACIUPOBAHUIO U YMETh OLEHUBATH IOJOKUTEIbHBIE U
OTPULIATEIBHBIE BO3MOKHOCTU Pa3JIMYHBIX MOJIEIIEH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOHas gucuumianHa (MOAyNb) «Mamemamuueckue memoosbl U Mooenu 8 3a0aiax
OKpyorcaroulell cpeduly OTHOCUTCS K 00s13aTEILHOM YaCTH.

2.2. JIns u3y4eHus TaHHON y4eOHOUM MUCIUILTUHBI (MOAYJIs) HEOOXOIUMBI 3HAHHS, YMEHUS
Y HaBBIKH, ()OPMHUPYEMBIE MTPEIIIECTBYOIIUMU T CIUATITHHAMH -

51.0.01 Unpopmamuxa;

b51.0.16.01 Ananumuyeckas ceomempus u gblcuias aneeopa

51.0.16.02 Mamemamuueckuil anaius

b51.0.35 Memoowl cmamucmuyeckoil 00pabomxu 2u0pomMemeopoa02uteckKux Habaro0eHul

51.0.34.01 Kunemamuka sorcuokocmu u 2asa

51.0.34.02 JQuuamuxa scuokocmu u 2asd.

Takum 00pa3oM, COBOKYIMHOCTh pa3/iesiOB, BKIIOUEHHBIX B TMPOrPaMMY JTUCIHUTLINHBI
«MaTtemaTnueckue METOIbl M MOJEIH B 3ajJadyax OKPYKAIOMIEH Cpelnbl», MPEeACTaBiIsieT co00it
BOKHBIA O3Tall C€IMHOHW CHUCTEMbI TIOJTOTOBKM OakallaBpoB IO NPO(HIIO SKOJIOTHYECKOMN
0e30MacHOCTH W YHpaBIEHHUS MPHPOAOIONIH30BAHUEM. Y CIIEITHOE OCBOCHHE MaTepuaia IaHHON
JUCHHILTIHBI BO3MOXKHO TIPU YCIIOBHH OBJIAJICHHS CTyJIEeHTaMH (pyHIaMEHTaIbHBIMU 3HAHUSMH B
paMKax Kypca yKa3aHHBIX BBIIIE JUCITUTUIAH.

2.3. llepeuens mocneayrommx Y4eOHBIX TUCIUILINH, JUII KOTOPBIX HEOOXOIWMBI 3HAHMS,
YMEHHSI U HaBBIKH, (OPMHUpPYEMbIC TAHHON ydeOHON U CIUILITHHON:

52.0.03(110) Ipeoouniomuasn




52.0.04(110) [peoouniomuasn
Buinoanenue, nodzomogxa Kk npoueoype 3auumol U 3aUUma binyYCcKHOU
53.01 ;@ 2 poueoyp w w Yy
KeaauukayuouHou pabomol
b53.01 (1) Iloocomoska k npoyedype 3auumsl U 3auuma 6binyCKHOU KeAAUuGUKAUUOHHOU
pabomul.

I11.  TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
[Tporiecc ocBOEHMS! AMCIUIUIMHBI HAINpaBleH HAa (OPMHPOBAHUE 3JIEMEHTOB CIIEIYIOLINX
komnereHuud B cootBerctBUM ¢ PI'OC BO m OIl BO no naHHOMYy HampaBJi€HHIO MOATOTOBKH
05.03.04 «I'mapoMeTeopoTorus»:
IlepedyeHnb niIaHUPYEMBIX Pe3yJbTAaTOB 00y4eHHs 110 JMCHHUIIMHE (MOAY./I10), COOTHECEHHBIX C
HHINUKATOPAMH JOCTUKEHUS KOMIIETECHIIUI

Komnerennus Nuaukaropsl Pe3yabTarsl 00y4eHnust
KOMIIeTeHI U
OIIK-1. Cniocoben HKonk-1.1- 3uams:
npuUMeHsTh 0a30Bbie 3HaHUsA | Mcmonb3yer 6a3oBbie - CYUIECTBYIOIIUE Pa3IMIHbIE
B 00J1aCTH MaTeMaTU4IECKHUX 3HaHUS B 0071aCTH MOIXO/IBI K BBISIBIICHUIO
U €CTECTBEHHBIX HAayK IIpH MaTeMaTUKH [IPU 3aKOHOMEpPHOCTEN U
pelIeHnH 3a1a4 pelIeHny 3a1a4 MOJIEJTMPOBAHUIO ITPOLIECCOB U
npodeccroHaIbHOU npo¢eccroHaIbHON SBJICHUI OKPY’KAIOIIEro MUPA;
JesI TeTbHOCTH NesITeIbHOCTU Ymemy:

- AHAJIM3UPOBATH ITOTYICHHBIC
3aKOHOMEPHOCTH U ITPEACTABIIATH
pe3ybTaThl HATJISJIHO B BUJIC
rpaduYecKiX MaTEepUaoB;
Braoemy:

- 0a30BBIMU 3HAHUSIMU B 00JIACTH
(byHIaMEeHTaIbHBIX Pa3/1eoB
MaTeMaTHKH B 00beMeE,
HEOOXOAUMOM IS BIIaICHUS
MaTEeMaTUYECKUM aIapaToM
IKOJIOTUIECKUX HAYK, 00pabOTKH
nH(}OPMAITIHU ¥ aHAJIM3a TAHHBIX 10
9KOJIOTHH ¥ IIPUPOJIOTIOIH30BAHUIO;
CIIOCOOHOCTBIO IOHUMATh, U3JIaraTh
U KPUTUIECKU aHATU3UPOBATH
6a30By10 HH(GOPMAIHIO B 00J1aCTH
9KOJIOTHUH ¥ IPUPOOIIOTb30BAHHSL.

OIIK-2. Cnocoben | M/[Konk-22. Bmageer 3name:

IPpOBOAMTH Hay4dHbIC | 3HAaHUAMH u - CYLICCTBYIOIIHUE pa3JIMUHbIC

UCCIIEI0BAHUS OOBEKTOB, MOAXOJaMH  HAyK B MOAXOJBI K BbISIBJIICHUIO

CUCTEM W TIPOLECCOB B | ofmacTu 3aKOHOMEPHOCTEU U

odnactu THIPOMETEOPOIION K MOZICITMPOBAHMIO IIPOIIECCOB U

TAIPOMETCOPOIOTHN, B | npg peanuzanuu ABJIEHUH OKPYKAIOIIEr0 MUPA;

TOM HHCJIC IIpH PCHICHIN | pegrenprOCTH 1o Vmemn:

mpobiem reodkonornu " | npenorBpauienmio - aHAJIM3UPOBATH MOTYYEHHbIE

OXpaHbl  OKpYKaromiei

cpenb! HEraTHBHOTo 3aKOHOMEPHOCTH U MPEACTABIATh
BO3CHCTBHS Ha pe3yNbTaThl HATIISAHO B BUE
OKpPY)Kalollyl0  Ccpendy, rpauIecKX MaTEpPHUaoB;
OXpaHe MIPUPOJIBI, Bnaodems:
palMOHAIIBHOMY - 6a30BBIMU 3HAHUSMHU B 00JIACTH




UCMOJIb30BAHUIO
IPUPOTHBIX PECYPCOB

(yHIaMeHTaIbHBIX Pa3eioB
MaTeMaTUKH B 00beMe,
HEOOXOIMMOM JTsI BJIaJICHHS
MaTEeMaTHYECKUM aIlapaToM
HKOJIOTUYECKUX HAyK, 00paboTKH
uHGOpPMAIH U aHATH3a TAHHBIX 110
9KOJIOTUH M MPUPOIOIOTb30BAHHIO;
CIOCOOHOCTHIO TIOHUMATh, U3JIaraTh
U KPUTUYECKU aHAITN3UPOBATh
0a30Byr0 HHGOPMAITUIO B 00J1aCTH
HKOJIOTMH ¥ TPHPOJIOTIOIE30BAHUS.

OIIK-3. CnocoGen pemaTth
3a1auyu  MpodheCcCHOHATBHON
JIeITCILHOCTH B 00JacTH
TUIPOMETEOPOJIOTHH, B TOM
YHCIIC OCYIIECTBIISITh
TUAPOMETEOPOIOTHUECKIE
pacueTrbl W y4acTBOBaTh B
pa3paboTke MIPOTHO30B
(moromml, XHUMUYECKOIr0
coctaBa  atMocheprl U
ruapochepsl)

HlKonk-323.
OO6pabateiBaeT u
CHCTEMAaTU3UPYET
pe3yJIbTaThl

HAOJIIO IEHU u
U3MEpEeHUH, a TaKxke
pe3yabTaThI
KOMITBIOTEPHBIX
IKCTIIEPUMEHTOB npu
pereHun
IPOTHOCTHYECKUX
3aJa4 U IS OLIEHKH U
KOHTPOJISI ~ COCTOSTHUS

OKPYXaroIIen cpesbl

3namu:

- CYLIECTBYIOIIUE Pa3IMYHbIE
MO/IXO/IbI K BBISIBICHUIO
3aKOHOMEPHOCTEN U
MOJEIUPOBAHUIO MPOLIECCOB U
SIBJICHUI OKPY’KAIOIIEro MU PA;
Ymemy:

- AHAJM3UPOBATh MOIYyYEHHBIE
3aKOHOMEPHOCTH U NPEACTABIATh
pe3yJIbTaThl HATJSAHO B BUAE
rpaduuecKkux MaTepuasos;

Braoemy:

- 0a30BBIMH 3HAHUSIMU B 00J1aCTH
(byHIaMEHTaIbHBIX Pa3/1eIoB
MaTeEMaTHKHU B 00BLEME,
HEOOXOAUMOM IS BJIaICHUS
MaTEeMaTHYCCKUM aIlapaToM
IKOJIOTUIECKUX HAYK, 00pabOTKH
nH(OpMAIIUU ¥ aHATN3a TaHHBIX 110
9KOJIOTUH M MPUPOOIOJIb30BAHMIO;
CITOCOOHOCTBIO MIOHUMATh, H3J1araTh
Y KPUTHYECKU aHAJIM3UPOBATh
6a30By10 HHGOPMAIINIO B 00JIaCTH
9KOJIOTUH ¥ MIPUPOOIIOTb30BAHHSL.




V.

®opMa NPOMEKYTOUYHOM ATTECTALMM: 3a49€T

O0beM TUCHUIVIMHBI COCTaBJIAET 3 3aUeTHBIX eqnHul, 108 yaca

COILEPKXAHUE U CTPYKTYPA JUCIHUIIIMHBI

4.1 Copep:xanne IMCHMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BHA0B YUeOHbIX 3aHAATHIl M 0TBEeIeHHOT0 HA HUX KOJIHYeCTBA
aKaJeMHUYeCKHX YacoB

Bunsl yae6HOi paboThl,

BKJIIOYAsi CAMOCTOSATENIbHYIO paboTy
o0yyaronmxcs, IpakTHIECKYIO

<
4
Mm
)
=
Qo
S
o S = HOJTOTOBKY U TPYAOEMKOCTh
/M Q
& g =2 (B yacax) @OopMBI TEKYIIErO0 KOHTPOJIS
No X 5 e 5 » yCIIEBAEMOCTH;
= 3} ) o
i Pasmen quCHUIUINHEL/ TEMBI § o 0 % KoHTakTHasi paGoTa IperogaBaTes 5 o dopmMa MPOMEKYTOUHON
Q ) S e 5 aTTeCTALlUU
z 3] E > ¢ 00y4YarIMMHUCT 5 3
3 aa) ] Q £ g (no cemecmpam)
= CemuHapckue g 3
B Koncynp | =
= JleKuun /npaxTuueckue y S
- /mabopaTopHbIe Taluuu
=~ 3aHATUA
ITucsmennslit onpoc. OTuer
Paznen |. Beenenue. OCHOBHBIE 3a1a9n 110 TP AK THUCCKON DAGOTE
1 MOJIETIMPOBAHHUS B KOJIOTO- 7/5 | 10/9 4/ 2/ 1/1 3/8 Oqufno CaMOCTOHI?[eJIBHC).ﬁ
reorpapuUIecKuXx UCCIICTOBAHUSIX pabore
Paznen 1. [1pocTeitmme craTucTuyeckue u [MuceMennsIit onpoc. OTuer
2 napaMeTpuyecKkrue MoJeH. 215 | 16/12 8/1 412 11 3/8 10 IpaKTUYECKOil padoTe.
Koppenaunonnslii aHanms. OTuer mo caMoCTOSTENLHOU
JlucnepCcroHHbIN aHAIU3. pabore.
7/5 [TuceMennbIit onpoc. OTUeT
Pazpen I11. Teopetnueckue 10 IpaKTHYECKOH paboTe
3 3aKOHOMEPHOCTH MOBEICHHUS CITyYaiHbIX 15/12 6/1 52 1/ 3/8 | Oruer o CaMOCTOSITeJIBH().I)'I
BEIIUYUH paore
Pasnen V. AHanmuTideckue pereHus B 7/5 4/1 6/8 | Ilucemennsblit onpoc. OTyeT
4 MaTeMaTUYECKUX MoaesiX. Pacummpenue 10/9 10 CAMOCTOSTEIIbHOU
BO3MOXXHOCTEH aHAIMTUYECKUX MOJIeIIeH pabore.




BKIIIOYAsi CAMOCTOSITENIbHYIO paboTy

Byl yaeOHol paboTHI,

é g8 ¢ ; 00y4aromUXCsl, IPAKTHIECKYIO ®opMBbI TEKYIIEr0 KOHTPOJIS
No NS § E § E MOATOTOBKY U TPYAOEMKOCTb yCII€EBAEMOCTH, 5
/i Pasmen qyucIMIUINHEL/ TEMBI § o S S q (B yacax) dopMa MPOMEKYTOUHON
2 5 i 5 § o 5 & aTTeCcTalluu
3 M = = 9 KonraktHas pabora npenogasatens |5 % 'S (no cemecmpam)
& ¢ 00yJaroMUMUCS =5
7/5 3/8 | Ilucemennslii onpoc. OTueT
5 Pasgen V. Yucnenusle Mozenn. MeToabl 11/11 4/1 4/ 1/ 0 MPAKTHYECKON paboTe.
UHTEPIIOJIAIUH OT4eT 110 CaMOCTOATEILHOM
pabore.
Paznen VI. MeToabl ONTUMHU3AINHT B 7/5 7/10 | Tucemenusii ompoc. OTyer
6 MaTEMATHYECKOM MOJIEIUPOBAHIH 10/12 2/1 1/ 10 CAMOCTOATEIBHOMN
pabore.
Pasnen VII. [Ipumenenne teopuu rpados | 7/5 7/10 | IucemeHnHsIi ompoc. OTuer
7 JUTSI TIOCTPOCHUSI MAaTEMaTHUCCKUX 10/12 2/1 1/ 110 CAMOCTOSITEILHOMI
MoOJIelIell B DKOJOTHYECKUX MCCIIETOBAHMIX paborTe.
7/5 7/10 | TucemenHsIi ompoc. OTuer
8 Paznen VIII. ®akropHblii aHamm3 12/13 21 2/2 1/ 10 NPaKTHACCKOM pa60Te.v
OT4eT Mo caMOCTOSATEIHLHOM
pabote
7/5 6/16 | IMucemennsIit onpoc. OTuer
9 Pasnen | X. KnacrepHslii anamus 9/17 2/1 1/ 10 CAaMOCTOATEIBHOM
pabore.
KoHnTpoJb camocTosiTE/IbHON PadoThl 715 | 4/2
IIpomMe:KyTOYHAS aATTECTAIUS 7/5 3auer
45/
Hroro uacos 108 34/8 17/8 8/2 86




4.2 Il;1an BHeayIMTOPHOM CaMOCTOSATE1bHOMH PA00ThI 00Y4aI0 M XCH 10 JMCHHUIINHE

CamocrosiTesnbHas padoTa 00y4Jaronmxcst V4ebHo-
METOMYECKOe
Cemectp HaszBanue paznena, Tembl B 4 a6 Cpoku | Tpynoemkocts |OLIEHOUHOE CPENCTBO | oOecreueHne
U CAMOCTOATCIBHON PAOOTDL| 6 yepyg (gac.) CaMOCTOSTEIb
HOM pabOTHI
Paznen | B Teuenue 0J1*-1,2,3;
7 Pabora c muTepatypoii 3/4 YCTHBIN JOKIIaL JUT** - 1,2
Tema 2 cemecTpa
Paznen Il B Teuenue 0J1*-1,2,3;
7 Paborta ¢ iutepatypoit 3/4 0% i a ok
Tema 1 paTyp cemecTpa CTHBIU JOKJIa[] JJ1 1,2
Paznen 11 . B Teuenue 5 OJ1*-1,2,3;
7 Pa6ora c muTepatypoii 1/4 [Incemennslii onpoc | JJT** - 1,2
Tema 1 cemMecTpa
Paznen Il PaGora c nuTepaTtypoii B Teuenue OJI*-1,2,3;
7 PP 1/4 [MTucbMeHHBIH ompoc | JJT** - 1,2
Tema 2 cemecTpa
Paznen |1 PaGoTa ¢ nuTepatypoii B teuenue 1/4 . 0Jr*-1,2,3;
7 ITucbmennsIil onpoc | JIJI** - 1,2
Tema 3 cemecTpa
7 Paznen IV Pabota ¢ nmuTepaTypoii B Teuenne 2/4 Koncrek OJI*-1,2,3;
**
Tema 1 ceMecTpa AT -1.2
7 Paznen IV Pabota ¢ nmuTepaTypoit B Teuenne 2/4 KoncrekT OJI*-1,2,3;
**
Tema 2 ceMmecTpa AT -1.2
7 Paznen IV Pabota ¢ nmuTepaTypoit B Teuenne 2/4 KoncrekT OJI*-1,2,3;
*%*
Tema 3 cemecTpa Ar=-1.2
7 Paznen V Pabora c muTepatypoit B Teuenue 1/4 Koncnekr OJI*-1,2,3;
**
Tema 1 cemecTpa Jor=-12
7 Paznen V Pabota ¢ nmuTepaTypoii B Teuenne 1/4 Koncrekr OJI*-1,2,3;
**
Tema 4 ceMmecTpa AT -1.2
7 Paznen V Pabota c nmuTepaTypoii B Teuenne 1/4 Koucnekt/ OJI*-1,2,3;
**
Tema 5 cemecrTpa IInceMenHBIN onpoc AT -1.2
7 Paznen VI Pabora ¢ muTepatypoit B Tedenue 3/4 Koncnekt/ Yerupii | OJ1*-1,2,3;
*% _
Tema 1 cemecTpa ompoc JUT** - 1,2




CamocrosiTesnbHas paboTa 00y4Jaronmxcst

YyebHo-

METOIMYECKOE
Cemectp HasBanue paszaerna, TeMbl B CAMOCTOSTEIBHON DAGOTEI Cpokn | Tpynoemkocts | OLIEHOUHOE CPEACTBO | obecnedeHne
A p BBITIOJTHEHUS (udac.) CaMOCTOSTEIb
HOM paboTHI
7 Paznen VI PaGora ¢ nuTepatypoii B reuenune 4/4 VCTHBIN JOKIa] OJI*-1,2,3;
*k _
Tema 2 ceMecTpa Ar-1.2
7 Paznen VII Pabota ¢ nmuTepaTypoit B Teuenne 2/4 Koucnekt/ Oﬂ’:; 123;
Tema 1 cemecTpa IMucsMennsiii onpoc | AT - 12
7 Paznen VII Pabota ¢ murepatypoit B Teuenue 3/4 YCTHBIN TOKJIa OJI*-1,2,3;
*%*
Tema 2 ceMmecTpa AT - 1,2
7 Paznen VII Pa6ora ¢ muTepatypoii B Teuenue 2/4 KoncnekT / OJI*-1,2,3;
*%*
Tema 3 ceMecTpa [TuceMenHbIi opoc AT -1.2
7 Paszzen VIII PaGora ¢ uTepaTypoit B reuenue 2/4 Koncnekr OJI*-1,2,3;
*% _
Tema 1 ceMmecTpa AT - 1,2
7 Paznen VIII Pabota c nmuTepaTypoii B Teuenne 2/4 Koucnekr / Oﬂi-* 123;
Tema 2 ceMecTpa Iuckmennbii onpoc | AT -1.2
7 Paznen VIII Pabora ¢ muTepatypoii B Tedenue 3/4 KoncnekT / Y cTHbIH Oﬂi-* 123;
Tema 3 ceMecTpa TOKJIa]T AT -1.2
7 Pazgen IX Pabota ¢ nmuTepaTypoit B Teuenne 3/4 KoncrekT Oﬂ’;-* 123;
Tema 1 ceMmecTpa AT - 1,2
7 Paznen I X Pa6ora ¢ nmuTepatypoit B Teuenue 3/6 Koncnekr OJI*-1,2,3;
*% _
Tema 2 ceMecTpa AT -1.2
OO6mmmit 00beM CaMOCTOSATEILHON PaOOTHI 1O JUCIUILIMHE (Yac) 45/86

*OJI — OcHoBHas aMTEpATypa

**J1J1 — JlononHUTENbHAS JUTEpaTypa




4.3 Conep:xanue yueGHOro MmaTepuajia

Paznen |. BBegenne. OcHOBHBIE 331Ul MOJIEIMPOBAHUS B 9KOJIOr0-reorpauyeckux
HCCIIEIOBAHUSX

1. ®yHKUIMK MaTEMAaTUUECKUX MOJENIEN B 3a7ja4ax IUarHOCTUKU U IPOTHO3a.

2. [Ipobnembr ucxoanor nHpopmanuu. Jlanasie. Onepaiuu ¢ TaHHBIMHU.

3. ToyHOCTH MaTEMATUIECKUX MO EIEH.

4. OCHOBHBIE TOAXOABI K MATEMATHY ECKOMY MOJIEIMPOBAHUIO.

Paznen Il. [Tpocreiimue craTucTUYeCKUE U apameTpudeckue Mozenu. KoppensiuoHHbIi
aHanu3. J{MCIIepCHOHHBIN aHaIN3.

1. Mozgenu OTEYECTBEHHBIX U 3apyOeKHBIX aBTOPOB, MPEAHA3HAYCHHBIC IS OMHCAHUS
3aKOHOMEPHOCTEN MPUPOHBIX U COLUATBHO-IKOHOMUUYECKUX ITPOLIECCOB U SIBICHUI.

2. BO3MOXHOCTH, IOCTOMHCTBA M HENOCTATKU KaXKI0T'O U3 Ha3BAHHBIX METOJOB U I'PAHUIIBI
UX IPUMEHUMOCTH.

3. [IpoGaembl BXOAHOW MHPOPMAIIUA MOJIEIICH.

4. CnyualiHble BETMYMHBI. 3aKOHBI PACIpEIEIeHHs CIIy4yalHbIX BEJIUYHUH.

5. OCHOBHbIE YHCIIOBBIE XapaKTEPUCTUKH, HCIOJIb3YEMbIE€ B CTAaTUCTHUECKMX MOJEISAX
(HauasibHbIe, LIEHTPAJIbHBIE U CMEIIAHHbIE MOMEHTHI). VX uHTepnperanuss U HpUMEHEHHE I
aHalM3a.

6. CtaTuCTHYECKUE OLIEHKU TMIIOTE3 BUJA IKOJOIMUYECKUX MOJIEIIEH.

Paznen I11. TeopeTnueckue 3aKOHOMEPHOCTH OBEIEHUS CITy4alHbIX BETMYHH
1. CurMmanpHbBIA MacIITad

2. Merosl HaMMEHbIIUX KBAJIPATOB.

3. PerpeccuonHbie JIMHEHHBIE U HETUHEWHBIE MOJICIIU.

Paznen IV. Ananutrueckue perieHrs B MaTeMaTHYeCKUX MoJieNisax. Pactmpenne
BO3MOYKHOCTEH aHATMTHUYECKUX MOJICIICH.

1. ITocmenoBarenbHbIe yHpomeHUs AU(QPepeHITHaTbHBIX YPABHEHUN C IENBI0 MOJTYYCHHS
MPOCTEHUINNX AHAIUTUYCCKUX PEIICHUH IS ONMUCAHUS MPUPOIHBIX TMPOILECCOB W SIBJICHUN Ha
IIpUMEPE IEpeHOoca IIPUMECEH.

2. @opMynHpoBKa MPOCTEHIIMX OMXHO- W JBYMEPHBIX 3amad mepeHoca u auddysun
npumMecH. [Ipumep aHATUTUYECKUX PEIIeHUH, OMUCHIBAIONINE H3MEHEHUS KOHIICHTPAIIMHA TPUMECH
MIPY MIOCTOSTHHBIX U IEpEeMEHHBIX KodpdurmerHTax TypOyaeHTHON nuddy3un.

3. BeposATHOCTHBI MOAXOA K ONUCAHUIO MPHUPOJHBIX TNPOIECCOB M  SIBJICHUM.
TeopeTnyeckue OCHOBBI METOJIa HAXOXKJIeHUsI (DYHKIIMI MJIOTHOCTH BEPOSITHOCTEH pachpeeneHus
BXOJIHOW MH(pOpMAIIHH.

Paznen V. Yucnennsle Mozenu. MeTosibl HHTEPHOJISALUH.

1. Bo3MOXXHOCTH peanu3alnuy Mojesel ¢ MOMOIIBI0 YHCIEHHBIX METOM0B. Paznuune 3Tux
MOJIeJIEd OT yCNOBUM 3aMbiKaHus. [locTaHOBKA HadyalbHBIX U TPAHUYHBIX YCIOBUN. BO3MOXHOCTH,
JIOCTOMHCTBA U HEAOCTATKU 3TUX MOJIEJICH.

2. Meton cerok. HeoOXoquMoCTh anmnpoKCHUMaiiyu MpPOU3BOJHBIX KOHEUHO-Pa3HOCTHBIMU
aHajoraMd. MeToapl MpPEACTaBIEHUS IPOU3BOAHBIX KOHEYHO-PAa3HOCTHBIMM  aHAJIOTaMU:
paznoxenue B psan Teinopa, MoONMHOMHANbHAs AMMPOKCUMAIUs, MHTETPAJbHBIA METOJ|, METOJ]
KOHTPOJIBHOr0 00bema. OMmMOKH anmpoKCUMaluU MPOU3BOIHBIX KOHEUHO-PAa3HOCTHBIMU CXEMaMHU
"Briepen", "Ha3aq", HEHTPAIbHBIMHU PA3HOCTSAMH.

3. SIBHBIC M HESBHBIE KOHEYHO-PA3HOCTHBIE CXEMBI, IPEUMYIIECTBA U HEJOCTATKH KaxkI0H
U3 HUX IIPH pean3alui.

4. AATOpUTMBI YHCIEHHBIX CXEM Ul ypaBHEHUH MepeHoca MpUMeced M almpoKcuMaIus
IPaHUYHBIX YCIOBUHN AJISI MPOCTEUIIINX CETOYHBIX 001acTel.
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5. IlonuHOMHUAaNbHAS U ONITUMAJILHAS HUHTCPIIOJIALHA.

Paznen VI. Meronbl onTUMH3a[ui B MATEMAaTHYECKOM MOJIETIMPOBAHUU.

1. Henesbie pynkiuu. @opMyIupoBKa MATEMATHIECKON 3a/]a4i ONITUMU3AIAH.

Onpepgenenue rpaHuil 00beKTa ONTUMU3BALIUH.

2. [Ipumepsl perieHus: ONTUMU3ALMOHHBIX 3a/1a4.

Paznen VII. [Ipumenenne teopuu rpados sl MOCTPOSHUSI MATEMaTHUYECKUX MOJIeNel B
HKOJIOTUYECKUX M CCIIeJOBAaHUSX.
1. OnemenTs! Teopuu rpados. CriocoObl 3a1anus rpadoB. Marpuia cMeXHOCTH U
MHIUJEHTHOCTH.
2. 3agaum, penraeMele ¢ momMouipio rpados. Jloruueckoe MoaenMpoOBaHUE TUIIOTE3 Pa3BUTHS
HKOCHUCTEM C HUCIIOJIb30BAHUEM I'padoB.
3. Knaccudukanuu (uepapxudeckasi, TaAKCOHOMUYecKas (paceTHasi AMXOTOMUUYECKas) U UX
IPUMEHEHHUE B 9KOJIOTHYECKUX 3a/1a4ax.

Paznen VIII. ®akropuslii ananus.
1. OcHOBHBIE MOJOXKEHUSI, METOJIbI, 33]1a4H, CXEMa BBIIIOJHEHUS (PaKTOPHOr0O aHaJIM3a.
2. Meron rinaBHBIX KOMIIOHEHT. I'eomerpuueckas narepnperanus. opmanbHas
uHTepnpetanus. OO1uMil anropuT™ U cojiep)kaTelnbHas MHTepIpeTanus. BozaMoxxHOCTH 1
IIPOTHO3a U MOJEINPOBAHMUS.

3. [Ipumepsl perieHus 3aj1a4 1 HHTEPIIpETaLMK pe3yIbTaToB ¢ moMolpio MI'K.

Paznen | X. Knactepusiit ananms.
1. OcnoBnas 3anavya. OTinuue oT kinaccuukamnuii. Mepsl 17151 BbIIEIEHUS KIaCTEPOB.
OCHOBHBIC 3TaIbl 00paObOTKH JTAHHBIX.
2. KnacrepHslii aHAJIN3 ¢ TOMOIIBIO TPUEMOB TAKCOHOMHUYECKOT'0 aHAIM3a Ha IpUMepe

BpOIIJIABCKOM TAKCOHOMMH, JeHAPO-1epeBa beppu, merona aenapuros, MI'K.

4.3.1. IlepeyeHb CEMMHAPCKUX, NPAKTHYECKUX 3aHATHII U 1a00pPATOPHBIX padoT

Ne Ne pazpena u HaumeHnoBanue ceMuHapoB, TpynoemkocTh O1eHOYHEIE dopmupyeMble
/i TEMBI MPaKTHYECKUX U J1abOpaTOpHBIX paboT (1ac.) cpencTsa (KOM”iTe”””';
AACHUIITTHBI Bcero N3 Hux HIHKATOPEL
(Momyns) 4acoB | MpaKTHYeC
Kasa
TIOJATOTOBK
a
1 2 3 4 5 6 7
MnK-1
B xomnbproTepHoM Kiacce — 0 /
Pasznea | K .
o0y4eHue BBIOOPY JaHHBIX O] NKonk-1.1;
Temsr 1,2,3. 3a/1a4d MOJICITUPOBAHMUS, OIMK-2/
1 co3/1aHus 6a3bl JaHHbIX, moncka | 2/ Pacuernas
Pasnen 2. A A i pabora WKonk-2.2;
JAQHHBIX JJISI MO EITUPOBAHUS
Tema 1, 3. MPUPOJIHBIX MIPOIECCOB U OIIK-
SIBJICHUI 3/MIKonk-33-
B xoMmnbroTepHOM Kiacce —
Pazgea 11 cTaTHCTHUYecKas o0paboTka
2 4/2 Pacuernas
JTAHHBIX. AHAJIN3 YHCIIOBBIX
Tema 4,5, 6 pabora
XapaKTEPUCTHUK TIPOIIECCOB U
SIBJICHUH OKPY>KaloLEeH Cpe/bl.
3 Paznen |1 B xoMmbroTepHOM Kitacce — 5/2 Pacuernas OIIK-1/
00paboTka nHpOpMaIUK JJIs pabora
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Tema l,2,3 MOJTYYEHUS TEOPETUIECKUX NKonk-1.1;
3aKOHOMEPHOCTEN MOBEICHUS OIK-2/
XapaKTEPUCTUK IPOIECCOB U )
PAKTED potte WiKore22:
SIBJICHUW OKPY’KAFOIICH CPEIbl.
OIIK-
3/I/II[KOHK-3.3-
B xoMmbroTepHOM Kitacce —
o0paboTka nHpOpMaALIUH TS
MOJIYYEHHUSI Pa3IMYHBIX MOJIEICH
HHTEPIOJIAIUN XapaKTEPUCTHK
Pa3znen V. IIPUPOIHBIX IIPOIECCOB U
4 ! I:IBJP;eHHﬁ nolzz OCHUSA 412 Pacuerxas
Tema 4,5 > NOCTh pabora
W30JIMHEHHBIX KapT
XapaKTEPUCTUK, TTPUMEHEHUS
WH()OPMAITMOHHBIX TEXHOJIOT I
JUTSI BU3YaJIM3allud U
WHTEPIPETANNH PE3YIHTATOB.
B KOMIBIOTEPHOM KJIACCE — OIIK-1/
Paznen VIII. | pemienue 3agaun novcka cBsizeit WK om1.1;
OoJpIIOro Habopa XapaKTEPUCTHK
Tema 2, 3. pa Xapaxtep OIK-2/
5. MIPOIIECCOB U SIBJICHUM 2/2 PacuerHas K
Paznen IX. OKpY’KaroIen cpeibl ¢ pabora 1Ko 22;
Tema 2 ncnoas3opanuem MI'K. OIIK-
Ma 2.
Brigenenue knacTepos ¢ 3MIKonk-33.

ucrnoab3oBannem MI'K.

4.3.2. llepeyeHb TeM (BOMPOCOB), BBIHOCMMbBIX HA CAMOCTONITE/IbHOE H3YyUYeHHE CTYIeHTaAMH B
paMkax camocrositeqbHoi padoTsl (CPC)

n/m Tema 3anaHue dopmupyemas NJAK
KOMITETEH IS
YcTHOE (BHEAYTUTOPHOE)
YCBOEHHE MOHATUS O OONBIINX N/TKonk-1.1;
1 Paznen | JIAHHBIX, UX UCIIOJIb30BAHUY. OIK-1; OIIK- | Y 1Konk-2.2;
Tema 2 Kpatkuii mucsMeHHbIi 0630p, 2; OIK-3 N1Konk-33.
MPe3CHTAIHU.
becena B ayautopuu.
YcTHOE (BHEAYIUTOPHOE)
YCBOEHHE BO3MOKHOCTEH MOJIEIIEH, NKonk-1.1;
5 Paspen I MX Pa3HOBMIHOCTEH, JOCTOMHCTB U OIIK-1; OIK- | UIKonk-2.2;
Tema 1 HenoctaTtkoB. Kparkuii 2; OIIK-3 N Konk-33.
MUChbMEHHBIN 0030, IIPE3CHTALIU.
becena B ayautopuu.
BrinonHenue 3a1adus B BUJIE NKonk-1.1:
3 Pazpen 11 KOHTPOJILHOI pabOTHI ¢ OIIK-1; OMK- | UIKonk.-2.2:
Tema 1 MOCJEAYIOLIEN TPOBEPKOM 2: OIIK-3 NJKonk-3.3.
pernoiaBareaeM
Brimmosnnenue 3ajaHus B BUIE NKonk-1.1;
4 Paznen IlI KOHTPOJILHOM pabOTHI ¢ OIIK-1; OIIK- NKomnk-2.2;
Tema 2 MOCJIETYIOIEN TPOBEPKOM 2: OIIK-3 NJKonk-3.3.
mpernoiaBaTeaeM
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Pazmen Il
Tema 3

BrinonHeHnue 3aganusi B BUAE
KOHTPOJIHOM paboThI ¢
MOCJEAYIOLIEN TPOBEPKOM
IpernoiaBaTesaeM

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
N1Konk-2.2;
NKomnk-3.3.

Paznen IV

Tema 1

CaMocrosiTenbHas MOAr0TOBKA,
JIOMaITHsIsi paboTa ¢ IUTepaTypou o
nprMeHeHuu nudepeHnanbHbIX
YpaBHEHUS JIJISL OTIHCAHUS
nepeHoca npumeceit. Kpatkuit
MUCHbMEHHBIN 0030D.
CobecenoBanue BEET
HA3HAYCHHBIN CTY/ICHT B
MPUCYTCTBHH MPEIOIaBaTEIIs

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKonk-2.2;
NKonk-3.3.

Pazpen IV
Tema 2

CamocrosiTenbHast TOATOTOBKA,
JIOMalIHss paboTa ¢ JIMTepaTypoit
00 aHAJUTHYECKUX METOaX
pemenuit tuddepeHInanbHbIX
ypaBHeHUM. KpaTkuii nucbMeHHbIN
0030p. CobecenoBanme BeneT
Ha3HAYCHHBIN CTYIEHT B
IPUCYTCTBUU MPENOIABATES.

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKomnk-2.2;
NKomnk-3.3.

Pazpen IV

Tema 3

CamocTosATenpHas ITOITOTOBKA,
JIOMAIIHSSA paboTa C IMTEePaTypoi O
BO3MOXKHOCTSIX BEPOSTHBIX
MOJIEJIEN JIJIs1 pelIeHUs
9KOJIOrM4ecKuX 3aaad. Kpatkuit
MMUCBMEHHBINA 0030p.
CobecenoBaHue BEIET
Ha3HA4YEeHHbIN CTYJEHT B
NPUCYTCTBHUH MPENOIaBaTEIsl.

OIIK-1; OIIK-
2; OIIK-3

N1Konk-1.1;
N1Konk-2.2;
NKonk-3.3.

Pasnen V
Tema 1

CamocrosiTenbHasi HOATOTOBKA,
JIOMaIHAS paboTa C JIUTEPaTypoi O
HayaJIbHbIX U TPAHUYHBIX yCIOBUSIX
Mpu penieHur ypaBHeHuil. Kparkuii

MUCbMEHHBIN 0030D.
CobecenoBanue BeIeT
Ha3HAYEHHBIN CTYIEHT B
MPUCYTCTBUU NPENOIABATEIIA.

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKonk-2.2;
N1 Konk-3.3.
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Paszgen V
Tema 4

CaMocrosaTenbHas IIOArOTOBKA,
JIOMalIHss paboTa ¢ IuTepaTypoit
00 anmpoOKCUMAIMOHHBIX CXeMax

Npu pelnieHnn ypasHeHnuit. Kparkuii
MMUCbMEHHBIN 0030p.
CobecemoBanue BeIeT
Ha3HAYEHHBIN CTYIEHT B
MPUCYTCTBHH MPETOTaBaATEIIS.

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
N1Konk-2.2;
N Konk-3.3.

11

Paszgen V
Tema 5

CamocTosTenpHas ITOJITOTOBKA,
JIOMalIHss paboTa ¢ IuTepaTypoit
10 METOAY ONTUMAJILHOMN
uHTepnosuuu. Kpatkuit
IIMCbMEHHBIN 0030p. Beimonnenue
3aJ1aHMsl B BUJE KOHTPOJIbHOU

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKonk-2.2;
NKonk-3.3.
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paboThl ¢ mocneayroen
MIPOBEPKOI MPEnoaBaTEIIEM.

YcTHOE (BHEAYyTUTOPHOE)

YCBOEHHE BO3MOXKHOCTEMH NKonk-1.1;
12 Paspen VI ontummsammonnbix Mogeneit, ux | OMK-1; OIIK- | WJKonk-2.2;
Tema 1 pasHoBuaHOCTEH. KpaTkuii 2; OIK-3 N Konk-33.
MMUCBMEHHBINA 0030p.
becena B aynuropuu.
YcTHOE (BHEAyAUTOPHOE)
YCBOEHHE BO3MOKHOCTEN } WIKomk-1.1:
13 Pasen VI ONTHUMH3ALMOHHBIX MOJIENEH, ONK-1; OMK- | UKoz,
Tema 2 MPHMEPI PEIICHHS DKOJIOTHUECKHX 2: OTK-3 Kok 3.8
3amad. KpaTkuii mucsMeHHBIH
0030p.
Becena B ayauTopuu.
VcTHOE (BHEAYAUTOPHOE)
YCBOEHHE 3aIIUCH MATPUIL NKonk-1.1;
14 Pazpen VII emexcuocty i mamanentaocts s | OMK-1; OK- | NTKonk-2.2;
Tema 1 pasnuuHbIX rpados. Kpatkuit 2; OIIK-3 N Konk-33.
MACbMEHHBIN 0030p, TPE3ECHTAIHS.
Becena B ayiuTOpHH.
VYcTHOE (BHEAYIUTOPHOE)
YCBOEHHE 3a/]]a4l packpacku rpada NKonk-1.1;
15 Paznien VI Y IpYMEHEHHs [JIsl pELICHUS] ONK-1; OIIK- | NIKonk-22;
Tema 2 AKOJIOTMYECKUX 3a7a4. KpaTkuii 2; OIIK-3 NKonk-3.3.
MMUCBMEHHBINA 0030p.
becena B ayautopun
YcTHOE (BHEAyAUTOPHOE)
YCBOEHHE BUI0B KJIaccH(DHKaIHniA, NKonk-1.1;
16 Paznen VII UX Pa3HOBUAHOCTEN U OTIMYHMA. OIIK-1; OIIK- | 1Konk-2.2;
Tema 3 KpaTtkuii nucbMeHHbI 0030p, 2; OIIK-3 N1Konk-3.3.
IPE3EHTALHSL.
becena B ayauropun
YcTHOE (BHEAYTUTOPHOE)
YCBOEHHE OCHOBHOM CXEMBI NKonk-1.1;
17 Paznen VIII (axropHoro anamisa. Kparkuii OIIK-1; ONK- | M]IKonk-22;
Tema 1 MUCbMEHHBIN 0030D. 2; OIIK-3 N1Konk-3.3.
Craercs Ha IPOBEPKY
PENOIaBATEIO.
VYctHOE (BHEAy IUTOPHOE)
YCBOEHHE COJEPKATETHHOM N/1Konk-1.1;
18 Paznen VI MHTEPIIPETALUK PE3YIILTATOB OIIK-1; ONK- | M]TKonk-22;
Tema 2 anaymsa MI'K. Kpatkuii 2; OIK-3 NKonk-33.
MMUCbMEHHBIN 0030p.
becena B aynutopuu.
VYcTHOE (BHEAYyJUTOPHOE)
ycBoenue Bo3MoxknocTelr MI'K u N/1Konk-1.1;
19 Pazpex VIl npumepos pewenns saay ganupv | ONK-1 OIK- | WIKonk-2.2;
Tema 3 meronoM. KpaTkuii muchMeHHbli 2; OIK-3 N Konk-33.
0030p, Mpe3eHTAIIHS.
becena B ayauropun
20 Paznmen I X YcTHOE (BHEAYIUTOPHOE) OIIK-1; OMK- | UTKonk-1.1:
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Tema 1 YCBOEHHUE MEP JJIS BBIICIICHUS 2; OIIK-3 NKomnk-2.2:
kyactepoB. KpaTkuili nucbMeHHbIH NJKomnk-3.3.
0030p.
Craercs Ha IPOBEPKY
MIPEToIaBaTeIIo.

YcTHOE (BHEAyAUTOPHOE)
YCBOCHHE TTPHEMOB

TAaKCOHOMMYECKOTO aHaJIH3a Ha PTKonk 1.
Paszen I1X IpHMeEpe BPOLTABCKOli ONIK-1; ONK- | U/(Konk oo
21 TAKCOHOMHH, IEHAPO-TepeBa '

Tema 2 2; OIIK-3 N/TKonk-3.3.

beppu, meTona neHApUTOB.
Kpatkwuii mucbMeHHbIH 0630p.
Cnaercst Ha TPOBEPKY
IIPENOJABATEIIO.

4.4. MetoanyecKkHe yKa3aHUsl 110 OPraHU3AIHU CAMOCTOSITeJIbHOM PadoThI CTYAEHTOB

Metoauueckue ykazaHus II0 OpraHU3allUd CaMOCTOATENbHOW padoThl, C MOAPOOHBIM
ONHMCAaHUEM KaXXJIOro 3aJaHus, IpeicTaBieHHoro B Tabmuue 4.3.2, pasmemensl B DMOC no
COOTBETCTBYIOLIEH NUCHMIUIMHE «MaremMaTnueckue MEeTOJbl M MOJACNIH B 3aJadax OKpY)KarolleH
cpeas». Kox nocryma: 4vmef.

V. YYEBHO-METO/JUYECKOE U THOOPMAIINOHHOE OBECIIEYEHHUE
JUCHUIIVIMHBI (MOAYJISA)

a) mepeveHb JUTEPATYPbI

OcHoBHas:

1. ApryumnneBa, Amnna BsdecnaBoBHa. MaremaTudeckoe MOEIMPOBAaHHE B 3ajadax
OXpaHbI OKpyKaromieit coensl [Teker] : yaed. mocodue / A. B. Apryuunnesa, B.K. Apryuunies ;
Upkyrtckuii roc. yH-T. - UpkyTtek : U3n-so UI'Y, 2015. - 133 c.; 20 cMm. - bubmuorp.: c. 110. - ISBN
978-5-9624-1260-3 (44 >k3.)+

2. ApryuunieBa, Amia BsdecnaBoBHa. MeToasl cTaTucTHUecKod OOpaOOTKM M aHaIM3a
ruzpomereoposiornueckux HaOmonenuit [Tekcr] : yued. mocobme / A. B. Apryumnuena ;
WpkyTckwmii roc. yH-T. - Upkytck : Uzn-so UT'Y, 2007. - 106 c.; 20 cM. - bubmuorp.: c. 102-105. -
ISBN 978-5-9624-0165-2 (44 >k3.)+

3. ApryunnueB, Banepuit  KympusHoBuu. MartemaTuueckoe  MOJEIHPOBAHUE
MPOCTPAHCTBEHHOI'O pACIpPENeNICHUs] 3arps3HSIOIMX BellecTB B aTtMocdepe u ruuapochepe
Monromuu [DaekTpoHHBIN pecypc] : HayuHoe u3nanue / B. K. Apryunnnes. - OBK. - HUpkyTck :
Uzn-so UT'Y, 2014. - Pexxum nocryna: DU3 "bubmmorex". - Heorpanmu. noctym. - ISBN 978-5-
9624-1093-7+

JlonoJIHUTeILHAS

1. IOnoBuu, Buktop MHWocudoBuu. Marematuueckue MOJEIH €CTECTBEHHBIX HayK
[OnexTponHsli pecype] / B. WM. FOgoBuu. - Mocksa : Jlans, 2011. - 335 c. : un. ; 21 cm. -
(YuebHuku uisi BY30B : cCHelHanbHas Jurteparypa). - Pexum noctynma: DBbC "U3nmarenscTBo
"Jlanp". - Heorpanuy. nocrym. - bubmuorp.: c. 327-329. - ISBN 978-5-8114-1118-4+

2. Haam, B. 1. MaremaTudeckrue MOAEIN U YHCICHHBIC METOMBI B 3a/1a4aX 3KOJIOTHIECKOro
MoHutopuHra atmochepsr [Tekcr] : [mMoHorpadus] / B. WM. Haan, WM. D. Haamn. - Mocksa :
OU3MATIINT, 2010. - 330 c. ; Her. - Pexxum noctyna: ObC "Pykont". - Heorpanuu. nocrym. -
ISBN 978-5-9221-1160-7+

0) 6a3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBbI
1. https://integral.ru — rpynmna komnauuii « AHTErpas»
2. https://forum.integral.ru/index.php - dopym miist sxkonoros «MHTErpam
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https://integral.ru/
https://forum.integral.ru/index.php

3. http://wiki.integral.ru/index.php/ba3a 3nanuii ®upmbel MHTErpan - 6a3a 3HaHUA GUPMBI
WNurterpan

4. http://wiki.integral.ru/index.php/Kateropusi:[IporpaMmmubie_TepMuHbl — TepMHHBI U
OMpe/ICICH s, IPHCYTCTBYIOLIME B IPOrpaMMax Cepuu « IKOJIOr»
5 https://eco-

c.ru/public/emission/YIIP3A%20«3K0%20uentp».%20PykoBoactBo%20mons30Baremns.pdf —
PyxoBonctso nonb3osarens YIIP3A «3KO nentp»

6. https://integral.ru/Integral/userguides/ecoMaster_manual.pdf - PykoBoacTBO
MOJIB30BATENS CEpUU TTporpaMm «IkoMactep»

7. https://rp5.ru/
8. http://www.pogodaiklimat.ru/

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITJINHBI (MOOYJISA)
6.1. YueOHo-1200paTopHOe 000py10BaHuE:
JleKIMOoHHBIE 3aHATHS MPOXOAST B ayAUTOpUU Ha 30 MOCalouHbIX MECT C MYJIbTUMEIUHHBIM
000pyI0BaHUEM U y4eOHOW MeOeIbIO.
[TpakTrueckue 3aHATHS, TPEOYIONIME WCIOIb30BAHUE IEPCOHATBHBIX KOMITBIOTEPOB
IIPOXOJAT B KOMIIBIOTEPHOM KJacce Ha 14 mocaio4HbIX MECT.
6.2. IIporpaMmmHoOe oOecnevyeHHe:

— Libreoffice (exeromno oonosmsiemoe 110). VcioBus WCII0JIb30BaHUS o CCBLIIKE:
http://www.libreoffice.org/about-us/licenses/ (6eccpouno).

—  OC «AnbT Ob6pazoBanuey. Jlumensus Ne AAO.0323.00 ot 01.05.2023 (3 roxna).

— GIS QGIS (exeromno ob6HoBiusgemoe I[10). VYcinoBus HCHONB30BaHHS II0 CCHUIKE:
https://qgis.org/ru/site/ (6eccpouHo).

— Kaspersky Endpoint Security ans 6usneca - Crtanaaptabiii Russian Edition (oOHOBIsIEMOE
[10) JInnen3us Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 rona).

— 7zip (exeroano odHoBissemoe [10). YcioBus ucmonb3oBaHus MO cchlike: https://www.7-
zip.org/license.txt (beccpouno).

— Adobe Reader DC 2019.008.20071 (exerogno o6HoBasiemoe [IO). VYcmoBus
UCTIOJIb30BaHUS o CCBUIKE:
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_ WWEULA-en US-20150407 1357.pdf (6eccpouno).

— Google Chrome (exeromHo oGHoBisiemoe I[10). YcrmoBusi HCHOJIB30BAHUS IO CCBHUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

— Mozilla Firefox (exerogHo oOHoBmasiemoe I10). YciaoBusS HCHOJIB30BaHUS IO CCBUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

— AST-Test plus 75. Jluuensunonnsiii qorosop JI-129-21 ot 01.05.2021 (3 rona).
—  «Anatumaruat.BY3». Homep nmmensuun: Ne5789/347/22 or 30.12.2022 ot 30.12.2022 (1
rom)

—  GIMP 2.8.18 (exxeronno oonoBisiemoe [10). VcioBust uUCHoONb30BaHUA 1O  CCHUIKE:
https://www.gimp.org/about/COPYING (6eccpouro).

— Inkscape 0.92 (exeromno oOHoBmsiemoe [10). VYcinoBus MCHONB30BaHUS IO CCHLIKE:
https://inkscape.org/en/about/license/ (IIporpamma pacnpocrtpansiercs Ha ycnoBusx GNU
General Public License.) (6eccpouno).

— Cucrema aBromatm3anuu Oubamorek MPBUC64 (exeromno oOHoBiasiemoe I10). loroBop
noapsaa 04-040-12 or 21.09.2012 JTunen3usNe670/1 ot 16.12.2015 (6eccpouHo).

— 2GIS (exeromHo oOHoBigemoe I10). VYcnoBus uCHONb30BaHUS IO  CCBUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpouHo).

— Mapinfo Professional 16.  Jlunensuonnsii cepruduxkar S/N MINWRS150001065 ot
12.01.2017 (6eccpouno).
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http://wiki.integral.ru/index.php/База_знаний_Фирмы_Интеграл
http://wiki.integral.ru/index.php/Категория:Программные_термины
https://eco-c.ru/public/emission/УПРЗА
https://eco-c.ru/public/emission/УПРЗА
https://integral.ru/Integral/userguides/ecoMaster_manual.pdf
https://rp5.ru/
http://www.pogodaiklimat.ru/
http://www.libreoffice.org/about-us/licenses/
https://www.7-zip.org/license.txt
https://www.7-zip.org/license.txt
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/ru/about/legal/terms/firefox/
https://www.gimp.org/about/COPYING
http://law.2gis.ru/licensing-agreement/

6.3. TexHu4ecKHe U AJIEKTPOHHBIE CPEICTBA:

VYdeOHblii MaTepuan IMOAAETCSl C HCIOJb30BAHUEM COBPEMEHHBIX CPEACTB BHU3YyaIM3alldH C
MPUMEHEHUEM MYJIbTUMEIMAHOTO 000PYAOBaHHUS.

[TepcoHanbHbBIE KOMIBIOTEPHI 1JIS BHIOJIHEHUS TPAKTUYECKUX U CAMOCTOSATEIBHBIX pa0oT.

[To kakmol TeMe MUCIUILIMHBI MTOATOTOBJICHBI MPE3CHTAIIMH, PAa3MEIICHHBIE B OTKPBITOM
noctyne B O1OC.

VII.OBPA3OBATEJIBHBIE TEXHOJIOT U

[IpenionaBanve  AMCLUUIUIMHBI ~ BENETCS C  IPUMEHEHHEM  CIEAYIOIIUX  BHJIOB
00pa30BaTeIbHBIX TEXHOJIOTUH:

HNudopManmoHHble TEXHOJIOTHHM: MCIIOIb30BAaHUE JJEKTPOHHBIX 00pa30BaTEJIbHBIX
pecypcoB TpH TMOATOTOBKE K 3aHATUSAM, 3aHATUS COMPOBOXKIAIOTCS MYJIbTUMEAUHHBIMU
IPE3EHTALUAMHU, IPOCMOTPOM POJIMKOB 110 MPOXOAUMBIM TEMaM.

IIpoexTHasi TEXHOJOTHWsi: OpPraHMU3alMsl CaMOCTOSITENbHON paboThl CTYIEHTOB, KOrja
o0yueHue NpPOUCXOAUT B IPOLECCE NEATEIbHOCTH, HApPaBJICHHONM Ha pa3pelleHue MpoOJieMbl,
BO3HMKILIEH B XO/1€ U3YUEHUS TEMBI

I[IpodiaemHoe  oOydeHHe:  CTUMYJMPOBAHHE  CTYJEHTOB K  CaMOCTOSTEIbHOMY
OpUOOPETEHUIO 3HAHUM, HEOOXOAMMBIX ISl pElIeHUs KOHKPETHOH MpoOJIeMBbl, €ro 3JeMEHThI
HCIIOJIB3YIOTCS B XOZ€ 3aHATUM.

KoHnTexkcTHOE 00yyeHHMe: MOTUBALMS CTYJIEHTOB K YCBOCHHMIO 3HAHUI IyTEM BbISBICHUS
CBsI3€H MEX/1y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM;

OOyyeHHe Ha OCHOBe ONbITA: AKTUBM3ALMS IO3HABATEIBbHOW JAEATENBHOCTH CTYIEHTa
IPOBOMTCS 32 CYET ACCOLHUAIMH U COOCTBEHHOT'O OIBITA.

OO0yuyeHHe KPHTHYeCKOMY MBINUIEHHIO: TIOCTPOCHUE 3aHATUS IO OIPEICICHHOMY
QIrOPUTMY — IIOCJIEOBATEIbHO, B COOTBETCTBHM C TpeMs (a3aMu: BbI30B, OCMBICIEHUE U
pednexcus. Llenp naHHON 00pa3oBaTeIbHOW TEXHOJOTMH — DPa3BUTHE MBICIUTENBHBIX HaBBIKOB
o0yyaronmxcs, HeoOXOAUMBIX HE TOJBKO MPU M3YYEHHUU YUEOHBIX MPEIMETOB, HO U B OOBIYHOU
KHU3HH, U B NPO(PECCHOHATBHONW NEATENHHOCTH (YMEHHE NPUHMMATh B3BEIICHHBIC DPELICHUs,
paboTath ¢ HHGOpMAIIHEH U AP.).

CraHuMoHHOoe  oOydyeHMe:  OpraHu3alMs  I€JICHANpPaBIEHHOW M IUIAHOMEPHOM
CaMOCTOSITeNIbHOW paOOThl CTYJEHTOB Ha 3aHSATUU B MUHM-TPYIIax B Lelsix Oonee 3Q(eKTUBHOTO
YCBOGHHUS NPOXOAMMOI0 MaTepuaja, Korja Kakaas rpylia BblOMpaeT CcBOIO 00pa30oBaTENIbHYIO
TPAaeKTOPHIO, U CTYJEHTHI CAMH OLIEHHBAIOT CBOIO paboTy.

HanmeHnoBaHue TeM 3aHATHI C MCIOJIb30BAHUEM AKTUBHBIX (POPM 00yUeHMsI:

®opma / Metosl
Ne Tewma 3ansTus Bun 3ansatus P ! Kon-Bo yacos
WHTEPAKTUBHOTO 00yYeHUS
Beenenue.
OcHOBHBIE 3a]1a41
HNudopmarnmonnsie
1 MOJICITUPOBAHUS B Jlexuus 4
TEXHOJIOTHH
9KOJIOr 0-reorpaduyecKux
WCCIICIOBAHUSAX
Ipocreiimue 8/1
CTaTUCTUYECKHE U
WNudopmarimonnsie
2 | mapamMeTpu4ecKue MOIEIH. Jlekus
o TEXHOJIOTHH
KoppensaunonHsliil aHanus.
JlucnepcroHHBIN aHAIN3.
Teopetuueckue 6/1
3 3aKOHOMEPHOCTH | p— HupopmarmonHbie
MOBEJICHUS CITy4alHbIX H TEXHOJIOTHH
BEJIMYMH
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AHaJTMTHYCCKUE PEIICHUS 4/1
B MaTEeMaTUYECKUX
Wnpopmanmonnsie
4 Mozensx. Pacumpenue Jlexuus
. TEXHOJIOTHH
BO3MOYKHOCTEH
AQHAJIMTUYECKUX MOJIENIEH.
5 UucneHHbIE MOICIIH. ) (o— Nudopmarmonnsie 4/1
MeTo 16l MHTEPITOJISAIINH. H TEXHOJIOTHH
MeToapl ONITUMHU3AIINH B 2/1
WNudopmarimonnsie
6 MaTeMaTUYeCKOM Jlexuus
TEXHOJIOTHH
MO/IEITUPOBAHHH.
[Ipumenenue Teopun 2/1
rpadoB st TOCTPOCHUS
pacdos A P . HupopmarimonHbie
7 | maremMaTHYeCKHX MOJEIeH Jlexmus
TEXHOJIOTHH
B DKOJIOTHYECKUX
UCCIIEZIOBAHHUSAX.
@aKTOPHBIN aHAIIN3. NudopmanmonHeie 2/1
8 p Jlexmus bop
TEXHOJIOTHH
KnacTepHslii ananmms. HNudopmarnmonnbie 2/1
9 P Jlexuus $op
TEXHOJIOTHH
Hroro yacos 34/8

VIII.OODEHOYHBIE MATEPHUAJIBI IJISA TEKYIIET'O KOHTPOJIA 1
IMPOMEXYTOYHOM ATTECTAIIAM

8.1 Ouenounnie matepuaanl (OM):

OueHOLlele mamepuaiol 0151 6X0OOH020 KoHmpo.Jid — HE IPEAYCMOTPECHBI.

OlfeHOLlele mamepuailbl meKyuleco KORmpoJisi

Tema nim pasnen IToka3zarens Kpurepuii onennBanus | ®opmupyemslie

JTHMCIMITIINHEI KOMITETEHIIMH U

WHJUKATOPBI
OCHOBHEIE 3a7a4u 3HaeT PyHKIUH Bnaneet matepuanom OIIK-1/
MOJICIIUPOBAHUS B MaTeMaTHYEeCKHX MOJIeIeH B JTAHHOTO pa3jerna. NJKonk-1.1;
9KOJIOT0- 3aJla4ax JUarHOCTHKH U 3HaeT OTBETHI HA OIIK-2/
reorpauIecKux MPOrHO3a; MPOOIEMBI KOHTPOJIbHBIE BOIPOCHL. NKomnk-2.2;
HCCIIEIOBAHUSX UCXOJIHOM MH(pOpMaLuH; Beimonanin OIIK-
TOYHOCTHb MaTEMaTHYECCKUX MPAKTUYECKYIO U 3/MIKonk-3.3-
MoOJIeel; OCHOBHBIC ITOIXOIbI CaMOCTOSITEIIbHYIO
K MaTeMaTU4EeCKOMY paboTy C OI[EHKOW HE
MozenupoBanuto. [1poGaembl HUKE
3aMbIKAHHS. «YJOBIIETBOPUTEIBHOY.

[Ipocreiimue 3Haer Moaenu Bnaneet matepuanom OIIK-1/
CTAaTUCTUYECKUE U OTEYECTBECHHEIX U JTAHHOT0 pa3jena. NKonk-1.1;
napaMeTpuyecKue 3apyOeKHBIX aBTOPOB, 3HaeT OTBETHI Ha OIIK-2 /

MOJIEIIH. MpeTHA3HAYEHHBIE [T KOHTPOJIbHBIE BOIPOCHL. NJKonk-2.2;
Koppensunonusi OIMCaHus PaCIpPOCTPAHEHUE BrimosHun OIIK-
aHaIus. MpUMecei B BO3AyXeE, MPAKTUYECKYIO U 3/MIKonk-3.3-
JucriepcuOHHBIN BOJIOEMaX U BOJOTOKAX: CaMOCTOSITEJIbHYIO
aHaJms3. CTaHJAPTHBIC METOIUKH, paboTy C OIEHKOW HE
pekomenaoBanubie 'OCT; HUXKE
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Tema unu paznen
U CLIUATIINHEI

Iloka3arenb

Kpurepuii onienuBanus

dopmMupyembie
KOMIIETEHLIUU U
WHIUKATOPbI

METO]I pacro3HaBaHU
00pa30B (aHaJIOTUi), METOJ
Pa3JIOKEHHUS 10
€CTECTBCHHBIM
OpPTOTOHAJILHBIM
COCTABJISIIOIIUM, METO]I
MMOTEHIUAJIOB, METO/I
0000IIICHHEIX ITOKa3aTEIICH.
Bo3MoXHOCTH, JOCTOMHCTBA
M HEIOCTATKH KaXKJI0Tr0 U3
Ha3BaHHBIX METOJIOB U
TPaHULIBl UX TPUMEHUMOCTH.
[TpoGembl BXOAHOM
uHdopmaIu Moaenei.
OCHOBHEI€ YH CIIOBEIC
XapaKTEPUCTUKH,
HCIIOJIb3yEMBIE B
CTaTUCTUYECKUX MO EIISIX
(HayanpHbIE, [ICHTPAJIbHBIC U
CMEILIaHHbIE MOMEHTBHI).
CratucTHYecKHe OICHKH
THUIIOTE3 BUJIA YKOJIOTMYSCKUX
MOJIeIel.

«YAOBJICTBOPUTCIILHO.

TeopeTnueckue
3aKOHOMEPHOCTH
MOBEACHUS
CIIy4alHbIX BEJIMYUH

Ymeet paboTats ¢
CUTMaJIbHBIM MAacIITaOoOM.
3HaeT MeTOoI HAaNMEHBIIINX

KBaJipaToB. Perpeccuonnbie
JIMHEMHBIEC U HEJIMHEHHBIC
MHOI'OMEPHBIE CBA3H.

Bnaneet matepuanom
JTAHHOTO pa3jiena.
3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.
Brimomaun
MPAKTHYECKYIO U
CaMOCTOSATEILHYIO
paboTy C OLIEHKOM HE
HIDKE
«YOBJICTBOPUTEIHLHO.

OIK-1/
N/Konk-1.1;
OIIK-2/
N/IKonk-2.2;
OIIK-
3/MIKonk-3.3.

AnanuTudeckue
peueHus B
MaTeMaTHYECKUX
MOJICIIAX.
Pacumpenue
BO3MOXKHOCTEH
aHAJIMTHYCCKUX
MOJICICH.

YMeeT oCyLecTBIATh
IIOCJIEIOBATEIIbHBIC
YIPOLLEHUS
muhdepeHnaaTbLHOro
YPaBHEHUS IIEPEHOCA C 11EJIbIO
MOJIYYEHHSI IPOCTENIINX
AHAJMTUYECKHUX PEIICHMI.
Criocoben GpopmyanpoBaTh
MPOCTEUIIINE OJHO- U
JIBYMEPHBIX 3314l IIEpPEHOCA.
3HaeT NpuMepsl
AQHAJMTUYECKHUX PEIICHMI],
OIKCHIBAIOLINX U3MEHEHUS
KOHIIGHTpAIH IPUMECH.
YMeer npuMeHsTh

BEPOSTHOCTHBIN MOJXOJ K

Buageer matepuanom
JAHHOTO pa3Jiena.
3HaeT OTBETHI Ha

KOHTPOJIbHBIE BOITPOCHI.

OIK-1/
NJIKonk-1.1;
OIIK-2 /
N/IKonk-2.2;
OIIK-
3/MAKonk-3.3.
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Kpurepuii onienuBanus

dopmMupyembie
KOMIIETEHLIUU U

Tema unu paznen
U CLIUATIINHEI

Iloka3arenb

HHIUKATOPbL

OIMMHMCAHUIO TTPUPOTHBIX
MIPOIIECCOB U SIBJICHUM. 3HAET
TEOPETUUECKHE OCHOBBI

BEPOSTHOCTEH pacpeaeaeHusl

METOZa HaX 0K CHMUSI
(GYHKIMI IIOTHOCTH

BXOJTHOW MH(OPMAIIHH.
3HaeT BO3MOXKXHOCTHU

OIIK-1/

OIIK-2/

N1Konk-1.1;

YucieHHksIie MOJIETH.
MeToar!
HHTEPIOJIALNH.

peanu3anuu Mojenei ¢
IMOMOUIBIO YK CIIEHHBIX
MeToA0B. Pasnuune 3tux
MOJIEIIEN OT YCIIOBUI
3ambikaHus. [locraHoBKa
HavyaJbHbIX U TPAHUYHBIX
ycnoBuil. Bo3MoXxxHOCTH,
JIOCTOMHCTBA U HEOCTATKH
ATUX MOJeNel. 3HaeT
aImnpoKCUMaluu
MIPOU3BOAHBIX KOHEUHO-
Pa3HOCTHBIMH aHAJIOTAMH.
MeToasl mpeacTaBiICHUs
MPOU3BOIHBIX KOHEYHO-
Pa3HOCTHBIMH aHAJIOTaMU:
pasnoxenue B psa Teitnopa,

OIIK-
3/MIAKonk

Bnageer matepuanom

JAHHOTO pa3Jiena.
3Haer OTBETHI HA

MMOJTMHOMHaIbHAS
anmpoKCUMaIIUs, KOHTPOJIbHBIE BOITPOCHI.
WHTErpajbHbII METOM, METOL Brmoanun
KOHTPOJBLHOTO 00BeMa. MPaKTUYECKYIO U
OmmOKu anmpoKCUMaIuu CaMOCTOSITEIIbHYIO
MPOU3BOIHBIX KOHEYHO- paboTy C OIEHKOW He
Pa3HOCTHBIMHM CXEMaMHU HITKE
«YZOBJIETBOPUTEIBHOY.

"BHCpCII", "Ha3aI[",
LEHTPAJIbHBIMU PA3HOCTSIMU.
3HaeT U yMeeT IPUMEHATh
SIBHBIE U HESBHbBIE KOHEYHO-
Pa3HOCTHBIE CXEMBI,
IIPEUMYILECTBA U HEJOCTATKU
Ka)KJI0M U3 HUX NIPU
peam3anuu.

3HaeT 0COOEHHOCTH KOHEYHO-
Pa3HOCTHBIX CXEM. 3HAET, YTO
TaKO€ UHTEPIIOJISIIHS, YMEEeT
MPUMEHSTH Ha MMPAKTUKE
CXEMBI HHTEPNOJSALUN. 3HAET
pasTIHs MEXTY

NKomnk-2.

2,

-3.3

Ppa3IMYHBIMA METOJIAMH
WHTEPIOJISIUH.
Metonbl 3HaerT, 4YTO TaKoe Bnageer matepuanom OIIK-1/
ONTUMU3ALIUU B ONTUMM3AIIMS, 11CIICBbIC JaHHOTO pa3jera. NIKomnk-1.1;
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Tema unu paznen

TUCLHITINHEL

MaAaTEMAaTHYCCKOM

Iloka3arenb

Kpurepuii onienuBanus

dopmMupyembie
KOMIIETEHLIUU U

HHIUKATOPbL

MOJACIIMPOBAHUMU.

[TpumeHeHue Teopuu

(GYHKIIUY, MAaKCUMH3AIUS

3aga4. CrnocobeH
bopmynupoBaTh
MaTeMaTHYECKHE 3a]]aun
ONITHMM3ALINHU B BHJIE
GbyHKUMIA 1 ypaBHEHUH.
Omnpenenser rpaHUYHbIE

CXCMBbI pCIICHUA

OIITUMH3AaIlMOHHBIX 3aJa4,

YMECT pClIaTh 3aga4u
OIITUMH3AIIUH.

MUHHUMU3AIWA IIpHU PCHICHU A

yCIJI0BUS. 3HAET IPUMEPHI U

u 3HaeT OTBETHI HA

KOHTPOJIBHBIE BOIIPOCHI.

OIIK-2/
NJKonk-2.2;
OIIK-
3/MIKonk-3.3.

rpadoB s

MMOCTPOCHUS
MaTeMaTHIECKUX

MoJelel B
9KOJIOT MY ECKUX
UCCIICIOBAHUSIX.

DaKTOpHBIN aHAIIN3.

3aJ1aBaTh U OIMCHIBATE
CTPYKTYpY rpada,
3aMUCHIBATh MATPHUILIBI
CMEXHOCTH U
WHIUJIEHTHOCTH. 3HAET

qyepes3 3aJJaHue PaCKPaCcKu
rpada. MoxkeT mocTpouTh
JIOTUYECKYIO CXEMY ISt
peLIeHUs YKOJIOTHUECKOM
3a/1a4i C UCIOJIb30BaHUEM
rpacoB. 3HaeT pa3NMYHbIE
BHJIBI KJaccu UKAIMI, MOXKET
BBITIOJIHUTD KJIACCH (PUKAITHIO
pa3sITMYHBIX 00BEKTOB.

3Haer, 4To Takoe rpad, ymeer

OCHOBHYIO 337124y, peliaeMyro

Bnaneet matepuanom
JTAHHOT'O pa3jea.
3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.
Bremomann
CaMOCTOSITEIIbHYIO
paboTy MO peleHno
OCHOBHOH 3a7a4u

rpada.

OIIK-1/
NKonk-1.1;
OIK-2/
N/IKonk-2.2;
OIIK-
3/MIKomnk-3.3.

3HaeT OCHOBHBIE MOOKEHUS
1 3a71a4u (aKTOPHOT'O aHAJIU3,
CXEMY BBIMOJHEHUS

(akTOpHOro aHanu3a. 3HaeT
cyts MI'T nist npoBenenus
(akTOpHOrO aHaIM3a
MHOXECTBA XapaKTEPUCTUK
JUUIS BBISIBIICHUS UX CBSI3EH.
MoskeT NpuBECTH MPUMEPHI

HCIIOJIB30BAHMS JAHHOTO
METOoAa. YMEET HCIIOJIh30BaTh
MI'K ni1g BEISIBIIEHUS CBS3EU
MHOXECTBa XapaKTEPUCTHUK.

YMeeT HHTEpPIPETUPOBATh

MOJIyYE€HHBIE PE3YJIbTAThI
MAaTpHII, BBISBJISITh TJIABHBIC
KOMITOHEHTEI, O0BSICHAThL UX
CBSI3b.

Bnaneet matepuanom
JTAaHHOTO pa3jena.
3HaeT OTBETHI Ha
KOHTPOJIbHBIE BOTPOCHI.
Bremomann
MIPAKTUYECKYIO paboTy
C OIICHKON HE HUXKY
«YZIOBJIETBOPUTEIIHHOY.

N Konk-2.2;

3MIKonk-3.3.

OIIK-1/

NJKonk-1.1;
OIIK-2/

OIIK-

21



Tema unu paznen ITokazarens Kpurepuii onenuBanus | Gopmupyembie

JIACHUTUTMHBI KOMITETEHIIUU U
WHIUKATOPBI
KiacrepHsblii aHanu3. | 3HaET, 4TO TAKOE KIACTEPHBIN OIIK-1/
aHajr3, ero OTJIUYHusI U NJIKonk-1.1;
0COOEHHOCTH, OCHOBHBIC OIIK-2/
9TaIbl BHIIOJIHECHUS. 3HACT NKomnk-2.2;
OCHOBHBIE MEpBI 1151 OIIK-
MPOBEIEHUS KIIACTEPHOIO 3/MIKonk-3.3-

aHaJM3a U BbIJICJICHUS
KJIACTEPOB. YMEET BbIAEIATD
KJIACTEPHI C UCNOJIb30BaHUEM
MI'K. 3naer npuembl
TAKCOHOMHUYECKUX
KiaccuuKanus s
BBIJICJIEHUS KJIaCTEPOB
(BOpILTIaBCKAst TAKCOHOMMUS,
JneHapo-nepebcs beppu,
METOJ JEHAPUTOB).

Bnaneet matepuanom
JAHHOT O pa3Jiena.
3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIPOCHI.

[Tonublit nepeuenb KOHMPOILHBIX 8ONPOCO8 01 YycmHuo2o koumpos npencrasied B DMOC mo
kony nuctuiuinael: 4vmeff. Huke mpuBeaeH npuMepHblil iepedeHb BOMPOCOB:

1.

©w oo~

10.

11.

12.

13.
14.

15.

3aKOHbBI paclpefesieHUus] JUCKPETHBIX BENMYMH (psa WM Tabiauia, MHOTOYTOJIbHUK,
HOJIUIOH, TUcTOrpamma). IHTerpaiibHast pyHKIUS pacrnpeieieHus U ee CBOicTRa.
WuTerpansueiii v quddepeHuanbHblii 3aK0OHbBI paclpeiesieHus] CIyJailHbIX BEIUYUH U UX
cBoiictBa. OyHKIHS 00ecredeHHOCTH. [IpuBecTH mpruMepsl.

XapaKTepUCTUKH IOJOXKEHUS CIyYalHBIX BEJIMYUH: MATEMATHYECKOE OXKUIAHUE M €ro
CBOIiCTBa, cpeqHee apupMeTHIecKoe, Mojia, MEAHaHa.

XapakTepucTUKH pa3dpoca cCiydalHBIX BEJIMUYMH: pa3Max, cpenHee aOCOIIOTHOE
OTKJIOHEHHUE, JHCIEPCUs M €€ CBOWCTBA, CpEIHEE KBAJgPaTUYECKOE OTKIOHEHUE,
K03 (purmenT Bapuanuu, aCHMMETpus, dKcrecce. [IponsumocTpupoBaTh Ha MpUMEpax.
HopMmaibHbIil 3ak0oH pacnpeneneHusd. MccienoBaHue NOBENECHHS HOPMAalIbHOW KPHUBOM
pacrpezneyeHusl.

Koaddunuent koppenduun u ero cBOHCTBA. YpaBHEHHE PpErpeccud B CUIMaJIbHOM
MmacuTabe uist pyHKIMU OTHON IepEeMEHH OM.

YpaBHEHUE perpeccuy B CUrMajlbHOM MacluTale i QyHKIUU ABYX 1€PEMEHHbIX.
VYpaBHeHUe perpeccuu B cUrMajabHOM Macitade 1 GyHKuu N nepeMeHHbIX.
MHuoxecTBeHHbI KO3 duuueHT uHeHHON koppemauud. Cwmbica  KO3(QOUIUEHTOB,
BXOJALIMX B (POPMYILY €ro Ollpe/ieeHus

Cucrematnueckue M ciydaiHble OIIMOKU. TpeOoBaHMA K OLIGHKAM: COCTOATEIbHOCTb,
HECMEIIEHHOCT, 3¢ hekTuBHOCTh. KakuM TpeOOBaHUAM OTBEUYAIOT OLICHKH JUIs AU CHIEPCUU?
MeTon HaMMEHbIINX KBaApaTOB. BBIBOJ HOPMAJIBHON CUCTEMbl YPAaBHEHHUH Ul JIMHEHHON
3aBUCUMOCTHU (BBIBOJ).

MeTon HanMEHBIIUX KBaJIpaToB. BEIBOA HOPMAJILHON CHCTEMBI YPAaBHEHHMM I CTEIIEHHOU
3aBUCUMOCTHU (BBIBOJ).

MHoxecTBeHHOE TMHEIHOE ypaBHEHUE perpeccuu (BbIBOA).

B03MOXXHOCTH MOJIy4eHHs] aHAIUTUYECKUX pelleHud. VX HeqocTaTKu M MONOXKHUTENIbHBIE
CTOPOHBI.

HavanbHble M rpaHuuyHble ycioBusA. Tumbl KpaeBbIX 3anady. KOppeKTHOCTh MOCTaHOBKH
3ajad.
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16.

17.

18.

19.

20.

21.
22.

23.
24.

25.
26.

KoHeuHo-pa3HOCTHAsE anpoKCUMalUs MPOU3BOAHBIX. ANMNPOKCUMALUs «BIEpeI» MEPBBIX
MIPOM3BOAHBIX MeTo0M Teitnopa (BBIBON).

KoHeuHo-pa3HOCTHast anmpoKCUMAIUs MPOU3BOAHBIX. ANMPOKCHUMALUs «Ha3aa» IEPBbIX
MIPOM3BOAHBIX MeToI0M Teitnopa (BBIBON).

KoneuHo-pa3HOCTHasE anmpoKCUMalUs MPOU3BOAHBIX. ANNPOKCHUMAlUsl «LEHTPaJIbHbIMHU
Pa3HOCTSAMU» MEPBBIX MPOU3BOAHBIX METOJOM Teiinopa (BbIBOL).
KoneuHo-pa3HOCTHasE ~ anmpoKCUMalMs  MPOU3BOAHBIX.  ANNPOKCHUMALUS
MIPOM3BOAHBIX MeToI0M Teitnopa (BBIBON).

KoHeuHo-pa3HOCTHast anmpoKcuMaiusi Npou3BOAHBIX. [lonMHOMManmbHAs anmpokcuManus
(BBIBOJ).

SIBHBIE U HESIBHBIE KOHEYHO-PA3HOCTHBIE CXEMBI.

Teopusi rpadoB. I'padp m ero cocraBmsromue. [IpumeHenne rpadoB A pelieHUs
9KOJIOTUYECKUX 3a]1a4.

Bunbr knaccudukanumii. IlpencraBieHne mporeccoB W SBICHUN OKPYXKAIOMIEH Cpembl ¢
MOMOIIIBIO Pa3HbIX BUJOB KJIacCU(DUKALIUM.

daxTopHbIi aHanu3. MeToAbl TTIaBHBIX KOMIOHEHT (MPOUILTIOCTPUPOBATH CYTh METO/A).
Kiacrepusiii ananmu3. [IpumeHeHne B peleHne 3K0JIOrM4eCKUX 3a1ad.

Mertozas! ontuMmuzanuu. X npuMeHeHne B peleHUH 3K0JI0TMYECKUX 3a1a4.

BTOPBIX

I[eMOHCTpaI_II/IOHHBIe BapUAHTbl KOHTPOJIbHBIX pa60T, BBIIIOJIHACMBIX B KOMIIBIOTCPHOM

KJacce Mo JUCIUIInNHe «MaTeMaTHuecKoe MOJCJIIMPOBAHUC B 3a/la4ax Oprxca}omeﬁ cpeab»

a) koHTposibHas pabora Ne 1. CocraBieHue 0as3pl JaHHBIX IS MOCIEAYOIIed 00padoTKu

MCTOJaMH MAaTEMAaTUYCCKOI'0O MOACTINPOBaHM.

3amanue. CocraBuTh 0a3y JaHHBIX CPEIHUX 3HAYEHUH TUAPOMETEOPOIOIHMYECKUX

napaMeTpoB (TeMIepaTyphl, JaBJi€HUs, BIAXKHOCTH, OCAJIKOB) C IPOCTPAHCTBEHHOW NMPUBS3KOM Ha
ocHoBe 1O MS Excel. JInst morcka TaHHBIX MOXKHO HCIIOJIb30BaTh CalT rPS.ru. J{mst moctpoeHus
BbIOpaTh M000i pernon P® u BmouuTh B 0a3y NAaHHBIX OCHOBHBIE HACENEHHBIE MYHKTHI IS
KOTOPBIX UMeeTcst HHPopMaIs 0 He0OXOUMBIX mapameTpax (He meree 30 miT.).

[Tpumep Tabnuiibl 1715 6a3bl JAHHBIX.

HLIL Lon Lat t P M Pr
WpxyTck 104.317 | 52.267 | -19 725 78 0
Anrapckue Xyrtopa | 104.783 | 51.917 | -27 727 80 0

[Tpumeuanue. 1. KoopaunaTe! Ha kapTe JaHbl B BUAe g°M's". VX Hy>)KHO nepecuuTaTh B BUJE
JECSITUYHBIX T'PaayCcoB.

0) KoHTpoONbHasE pabora Ne 2. AHanM3 YUCIIOBBIX XapaKTEPUCTHK JWCKPETHBIX CITydyalHBIX
BEJIUYNH.
Ha ocHoBe co3maHHOW 0a3 JaHHBIX paccuMTaTh ISl Tapamerpa t (Temmepartypa) mo
CaMOCTOSITENIHHO COCTABJICHHBIM (OpPMYJIam:
1. XapakTepuCTUKHU MOJI0KEHUS — CPEAHEE 3HAUCHUE,
2. XapaKTepuCTHKH pa3bpoca — pa3dpoc, AWCHEPCUIO, CPEAHee KBaJAPaTHYECKOE OTKJIOHEHHE,
K03 (h(ULIMEHT BapraIlui, aCHMMETPHIO, IKCIIECC.
[To mosny4eHHBIM pe3ysbTaTaM CelaTh BEIBOJBI O TIOBEICHUN PACCMATPHUBAEMON XapaKTEPUCTHKH.
3. Haiiti napHbie K03 PUIIUEHTBI KOPPENISLUU MEKAY MapamMerpaMu 0as3bl TaHHBIX (TeMIepaTypa
U OCaJIKH, TEMITepaTypa U BIAKHOCTb U T.I1.). [IpoaHaIM3upOBaTh UX U CIIEIATh BHIBOBL

B) KOHTpoJjbHas pabora No 3. AHanau3 TEOPETUYECKOW CBS3M YHUCIIOBBIX XapaKTEPHUCTHUK
JUCKPETHBIX CIIy4YalHBIX BEJIMYUH.
3. C ucnionszoBanneM MHK HaliTi ypaBHeHUs perpeccun Z = ax+tbu z = ax®. [TocTpouts rpadukw.
BBISBUTH JIydIlyIO allIIPOKCUMALIHIO.
4. HaifTu MHOXXECTBEHHBIH KO3()(PUIHMEHT KOPpEeNsIIMM U MOCTPOUTh MHOXKECTBEHHOE JIMHEHHOE
YpaBHEHHE perpeccuu Z = a otaiX+ayy.
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Pexomenoayuu.

Konrponenyto pabory Heobxomumo BbimonHATh Ha IIK ¢ ucnonbzoBanuem mo0Ooro us
[AKETOB MPUKJIAJAHBIX MPOrpaMM CO BCTPOEHHBIMH MAaTEMaTHUYECKUMH (QYHKLHSMHU, HaIpUMED,
Microsoft Excel.

JUist Tyd1ero NOHUMaHMs ¥ IPOBEPKU BBIMOIHAEMON pabOThl PEKOMEHYETCs! BEIYMCICHHS
BBINOJTHUTD ITyTEM MpsIMOro Habopa GpopMyII U C UCIIOIb30BAHUEM BCTPOECHHBIX (hopMyIL.

Jna orduera mo paboTe HEOOXOAUMO BCe HCHOJb3yeMble (OPMYJbI W TONyYEHHBIE
pe3ysibTaThl HAOpaTh B TEKCTOBOM PEIAKTOPE.

PaccunTaHHbBIE XapakTEpUCTUKH HEOOXOAMMO IPOAHAIM3UPOBATH U ClENaTh BBIBOJIBI O
MIOBEJICHUU PAJIOB CIIy4allHbIX HAOIIOACHUM.

') KOHTposbHas padota Ne 4. IIpuMeHeHue TeOMH(POPMAIIMOHHBIX METOJ0B HHTEPIOJIIIINN
JTMCKPETHBIX CITy4ailHbIX BEJIUYHH.

3aganune. C wucnonp3oBanueM I[IO QGIS Ha ocHOBe cocTaBIICHHOM 0a3bl JaHHBIX B
KOHTPOJIbHOM paboTe Ne 1 ¥ BCTpOEHHBIX MOAYJIEH JIs1 HHTEPIOJSILIMM CO3JaTh Pa3Hble BAPUAHTHI
MOJIeH JAHHBIX JUIS KaXKIOTO THIPOMETEOPOIOTHYSCKOro mapamerpa (TeMIlepaTypbl, TaBICHUS,
BIIQXKHOCTH, OCAJKOB) W W30JMHHA Ha OCHOBE 3TOoro mnoyisi. CpaBHUTH pa3HbIC BapUAHTHI
WHTEPIOJSAIUNA ¥ W30JUHEHHBIX KapT, BIOPaTh ONTUMajbHBIE. [IpeacTaBuTh KapTy Ui Ka)aoro
napamMeTpa B BHUJE WTOTOBOM KOMIIOHOBKHM KapThl. IIpoaHamu3upoBaTh pe3yJbTaThl U CHeaTh
BEIBOALI. COCTaBUTEL OTYET.

Texywuii Konmponav 8 eude nposepku omyema TO TPAKTUIECKOW HIIU CaMOCTOSTEIbHOMI
paboTe, mpeanonaraer CiaeIyrne BApuaHThl OlEHUBAHUS:

OrneHKa BBIMOJTHEHHS] MPAKTUYECKUX (CaMOCTOSATENbHBIX) paboT. OtMerka "oTau4HO"
CTaBUTCS, €CIIU CTYJEHT:

1) npaBUJIBHO OMpeeNuI LeIb 3adaHMus;

2) BbIMOAHWI paboTy B TMOJIHOM oOBbeMe C  COOJIIOJeHHEM  HeoOXOOUMOW
IIOCJIEI0BATEILHOCTH ITPOBEEHUS U3MEPEHUI WIIN PAcUETOB;

3) caMOCTOATENBbHO W paIlMOHAIBHO BBIOpaN M paboOThl HEOOXOAMMBIE METOABI, BCE
U3MEPEHUS BBIIIOJHUI B YCIOBHUSX M pPEKHUMaX, 00€CHEUMBAIOIIMX IOJIyYEHUE PE3YIbTaTOB M
BBIBOJIOB C HaUOOJbIIEH TOYHOCTHIO;

4) Hay4HO TpPaMOTHO, JIOTUYHO OMNHCAJl pPe3yJbTaThl U cHOPMYIHMpOBal BHIBOIB. B
IPEACTABICHHOM OTYETE MPAaBWJIBHO M AKKypaTHO BBIMOJHHII BCE 3allMCH, TAOJIMIIBI, PUCYHKH,
rpauKy, BEIYMCICHUS U CAENAT BBIBOABL;

5) NposBIISIET OpraHU3aLMOHHO-TPYIOBbIE YMEHHUS;

7) n3MepeHus OCYLIECTBIISET 110 IUIaHY C YYETOM MPaBUJI paboThl ¢ 000pyLOBaHUEM.

OtMmerka "XOpoIIo" CTAaBUTCS, €CJIM CTYACHT BBIMOJHUI TPeOOBaHUS K OIleHKE "OTIMYHO",
HO:

1) npaBUIBHO OIPECITHII 1IeJTh 3a1aHUS;

2) U3MEpeHHs MPOBOAMI B YCIOBHUSX, HE OOCCIEUMBAIOIIUX OCTATOYHOW TOYHOCTH
WU3MEpPEHUN;

2) nu ObLI0 AONYIIEHO JIBA-TPU HEA0UETA,

3) uiam u3MepeHus/pacyeT MPOBEIACH HE MOJHOCTHIO;

5) WIn B ONIMCAHUU PE3YNIbTATOB 1OIIyCTUII HETOUHOCTH, BBIBOABI CAEJIAN HEMOIHBIE.

OtmMmerka "yIOBIETBOPUTENBHO" CTABUTCS, €CIIU CTYACHT:

1) mpaBUIBHO OMpeneauJ Lefb 3aJaHus; paOOTy BBINOJHSAET MPAaBUIBHO HE MEHEE 4eM
HAIOJIOBUHY, OAHAKO OOBEM BBHIMOJIHEHHON 4YacTH TaKOB, YTO MO3BOJISIET MOJYYHUTh MPAaBUIbHBIE
pe3yJIbTaThl U BBIBOJBI [0 OCHOBHBIM, IPUHIIMITHATBHO BaXKHBIM 3a7auaM paboThl;
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2) unu moabop MaTepuasioB, METOAOB pabOThl MO Hayajdy OIMbITa MPOBENT C MOMOIIbIO
IpenojaBaTelis; WIM B XOA€ IMPOBENECHUS H3MEPEHUIH ObLIM JONMyIIEHbl OMIMOKM B ONMCAHHUU
HaOIroneHUH, POpMYIHMpPOBAaHUU BHIBOJIOB;

3) u3MepeHus/pacyeT NPOBOAMJICS B HEPALMOHAIBHBIX YCIOBUSAX, 4YTO MPHUBEIO K
MOJYYEHHUIO PE3YyJbTATOB C OOMNbIINEH MOTPEIIHOCThIO; WM B OTYETE OBLIM JOMYIIEHBI B 0OmIei
CIIO)KHOCTH He 0oJiee IBYyX OMMUOOK (B 3aMUCAX €IUHUI], U3MEPEHUSIX, B BBIYUCICHUSX, TpaduKax,
TabmuIax, cxeMax, u T.1.) He MPUHIIUIHAILHOTO IS TaHHOK paboThl XapaKkTepa, HO MOBJHBIINX
Ha pe3yJbTaT BBIOJIHEHUS;

4) nomyckaet rpyOyio ommOKy B X0Jie U3MepeHusi/pacuera (B 00bICHEHUH, B 0(hopMIIeHU
paboThI, B COOIOIEHUH MTPaBUJI TIPH paboOTe ¢ MPUOOPaMH ), KOTOPast HCIPABIISIETCS IO TPEOOBAHUIO
MperojaBaTers.

Otmerka "Hey1OBIETBOPUTENIBHO" CTABUTCS, €CIIU CTYJICHT:

1) He ompenenna CaMOCTOSTENIBHO 11eb 3aJaHNs; BHIIOJIHUI padoTy HE TMOJIHOCTHIO, 00bEeM
BBITMOJIHEHH O YacTH paboThl HE MO3BOJISIET ClIeTIaTh IPaBUIIbHBIX BHIBO/IOB;

2) uy u3MepeHwsl, BIYMCIEHUS, HAOIIOACHUS TPOU3BOIUIINCH HEITPABUIIBHO;

3) uiu B Xoie pabOThl M B OTYeTe OOHAPYXHUJIHCh B COBOKYITHOCTH BCE€ HEIOCTATKH,
OTMEUYEHHbIE B TPEOOBAHMSIX K OI[€HKE "y1OBIETBOPUTENIHHO";

4) nomyckaert aBe (1 6oJiee) TpyObIe OMIMOKU B XOJ/1€ U3MEPEHHIT/pacueToB, B O0bsICHEHUH, B
oopmieHun paboTel, B COOIOACHUH MPABIIT PabOTHI ¢ MPUOOPaMH, KOTOPHIE HE MOXKET UCIIPABHUTH
Jake o TpeOOBaHUIO MpenoiaBaTess.

OueHoYHbIEe MATEPUAJIBI IJIS IPOMEKYTOUYHOI aTTecTaluu B popme 3auera.

[TpumepHbIil epeyeHb BONPOCOB U 3aJaHUH K 3a4ETYy:

1.  IloHATHe MaTEeMaTHYECKOr0 MOJECIMPOBAHUS U MATEMAaTUYECKUX MO EINEH.

2. TlonsiTue cucTeMbl U €€ COCTAaBIIAIOIINX.

3. [TonsiTe naHHBIX, OOIBIIMX JAaHHBIX, 023 JTaHHBIX. CITOCOOBI MOJYYECHHUS TaHHBIX.

4.  Omnepauuu c¢ jnaHHbIMH. Mertaganusle. Wupopmanusa. 3Hanume. I[IpoOGnembl ncxogHOU
nH(pOpMAIUH, UX pelICHHUE.

5.  Ilonatue ciy4ailHbBIX BEIMYUH, BEPOSTHOCTHBIE XapaKTEPUCTHKU. 3aKOHBI PacHpeleeHHUs
CIIy4yalHBbIX BeJIMUMH. Py pacnpeneneHus.

6. ®ynkumsa pacnpenenenus. CpoictBa (yHKuMHU pacnpenenenus. I'papuxu. DMnupudeckas
(byHKIUS pacrnpeneneHusl.

7.  ®DyHKUMA IUIOTHOCTU BEPOATHOCTU. CBOMCTBA ()YHKIMHU IIOTHOCTH BepoATHOCTH. I'paduxi.
OMnupuueckas QyHKIUS INIOTHOCTH BEPOSTHOCTH.

8.  IloHsTne 0 MOMEHTaX CIy4ailHbIX BeJIMYMH. HaganpHbIe, EHTPaTbHBIE MOMEHTHI.

9.  Maremarnueckoe oxxuaanue. CBOMHCTBAa MaTEMATHYECKOT O OXKHIaHHSL.

10. Hucnepcus. CpoiictBa aucnepcun. CpeqHeKBaApaTUYECKOE OTKIOHEHUE.

11. XapaKTepuCTHKU MOJIO0KEHHUS CPEIHETO CIyYailHON BEIMUYNHBI.

12. XapakTepucTUKH pa3dpoca CiydailHOW BEJIMYHHBI.

13.  Acummerpus. Dkcuecc. KoahduimeHnt Bapuarum

14. TloHATHe O CMELIAHHBIX MOMEHTaX CIy4allHbIX BeIMuHWH. KoOppensiuoHHBII MOMEHT.
Koaddumument xoppensiun.

15. Meronq HauMEHBIIMX KBaJApaTOB [IJIl aHalv3a JIMHEHHOW CBSI3M MEXIAY CIydailHbIMU
BEJIMYMHAMU.

16. Merox HaWMMEHBIINX KBAJpPAaTOB JJI aHaIM3a HEIWHEWHOW CBSI3M MEXKIY CIydailHBIMU
BENTMYMHAMU.

17. VYpaBHeHue perpeccuu B CUTMajJbHOM MaciTade A1t PyHKIIUU ABYX MePEMEHHBIX.

18. VpaBHeHue perpeccuu B cUrMajgbHOM Maciitade s GyHkiuu N nepemMeHHBbIX.

19. MuoxecTtBeHHBIH Kod(h¢unmeHT koppenauuu. [locTpoeHrne MHOXKECTBEHHOTO JMHEHHOTO
YPaBHEHHMSI PErPECCUU: CIydal I ABYX CIy4ailHbIX BEIUYMH.
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20.

21.

22.
23.
24.

25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

47.
48.

49.

50.

ol.

52.
53.

MHoxecTBeHHBIH KO3 duireHT koppeasiuuu. [locTpoeHre MHOXXECTBEHHOrO IJIHHEHHOTO
YPaBHEHHUSI PErPECCUU: CIIydall i TpeX CIy4alHbIX BEIUYHUH.

MHoxecTBeHHbIH K03 uureHT koppeasiuuu. [locTpoeHne MHOXECTBEHHOrO JHUHEHHOTO
YpaBHEHHSI pErpecCHu: OOIIU CTy4an.

Panrosbie koppensium.

Teopus ommbok. CrydaitHbie, cucTemaTuyeckue ommoku. TpeboBaHUs K OLIEHKaM.

OneHky JUisi HEM3BECTHBIX IApaMETPOB TI'€HEPAIbHOM COBOKYIHOCTH: MaTeMaTH4YECKOIO
OXKUJAHMSI U AUCIIEPCHH.

Yactabie K03 (PUIIHEHTHI KOPPEISIHH.

DnemeHTh Teopuu rpados. I'pad, ero cocrapmustomue.

Crioco6sl 3amanust TpadoB. M3omopdusie rpadsl. Ilnockue rpadpl. IlyTm ¥ LIUKIBI.
Cesi3HOCTB TpaoB.

Marpuna cMexxHOCTH. MaTpHiia HHIIMAEHTHOCTH.

HepeBbs. SApycsl. OcHoBHOE nepeBo. LluknomaTnueckoe gucio.

3amaua packpacku rpada.

Jlornueckoe MO POBaHNE THIIOTE3 Pa3BUTHS SKOCHCTEM C HCIIOJIb30BaHUEM IpadoB.
Knaccudukanuu. Mepapxuueckas kinaccupukammsi.

Knaccudukanuu. TakcoHoMUYecKas KJIacCH(UKaIIUA.

Knaccugukanuu. dacetHas kiaccuukamus.

Knaccudukanuu. /luxoromMmuyeckas KjiaccupUKaIus.

®axTopHbIi aHanu3. OCHOBHBIE IIOJI0KEHUS, METO/IBI, 3a/1a4H, CXEMa BBIITOJIHEHUS.

Merton rinaBHbIX KOMIIOHEHT. CyTh. ['eomeTpuueckass HHTEpIpeTausi.

Merton rinaBHbIX KOMIIOHEHT. DopmanbHas HHTEpIpeTalus aJlrOpUTMa.

MeTo rinaBHBIX KOMIIOHEHT. OOIIMI anropuT™ U CoiepKaTeNbHasi HHTEPIpeTaIusl.

MeTo riaBHBIX KOMIIOHEHT. BO3MOXXHOCTH J1J1s1 MPOTHO3a U MOJIEJIMPOBAHUSL.

Knactepnsiii ananus. Onpenenenne. OcHoBHas 3aaa4a. OTinyue OT Ki1accu pUKaruii.
Knactepusiit ananu3. OCHOBHBIE MEpBI [T BBIICJICHHS KJIACTEPOB.

Knactepnsiii ananu3. OcHOBHBIE 3Tambl 00paboTku naHHBIX. Kriaccudukaius ¢ moMomiso
IIPUEMOB TAKCOHOMUYECKOI0 aHAJIN3a Ha IPUMEPE BPOLJIABCKON TAKCOHOMMUHU.

Knactepnsbiii ananu3. OCHOBHbIE 3Tanbl 00pa0OTKH AaHHBIX. Knaccu@ukanus ¢ NOMOIIBIO
MIPUEMOB TAKCOHOMHUYECKOI0 aHAIM3a Ha IpuMepe AeHapo-aepesa beppu

Knacrepusiii anami3. OcHOBHBIE 3Tanbl 00pabOTKM JaHHBIX. Kiaccudukamus ¢ mOMOIIbIO
MIPUEMOB TAKCOHOMUYECKOI0 aHAJIK3a Ha IPUMepe METo/1a ACHIPUTOB.

Knactepnbiii ananu3. OcHOBHbIE 3Tanbl 00paboTku NaHHBIX. Kiaccudukanus ¢ momoIsio
npueMoB (pakTopHOro aHanus Ha npumepe MI'K.

Yucnennsie meroabl. MuTepnonsanusa. CriocoObl HHTEPHOJIALUH.

KoneuHo-pa3HOCTHas anmpokcuManusi MPOU3BOAHBIX. AMNIMPOKCUMALIMS «BIEpEN» MEpPBbIX
pOU3BOAHBIX MeTooM Teitnopa (BbIBON).

KoneuHo-pa3HOCTHAs anmpoKcUMalus IPOU3BOAHBIX. ANNPOKCUMALUS «Ha3adl» MEpBBIX
MPOU3BOAHBIX MeToI0oM Teitnopa (BbIBON).

KoHeuHo-pa3HOCTHAsE ammpoKcUManusi IPOU3BOJIHBIX. AMNMPOKCUMAlLUS «LEHTPAJbHBIMU
pa3HOCTSAMU» MEPBbIX IPOU3BOJHBIX MeTO10M Teiisiopa (BbIBON).

KoneuHo-pa3HOCTHass ~ anmpoKcUManus  MPOM3BOAHBIX.  ANMPOKCUMALMS  BTOPBIX
MPOU3BOIHBIX MeTOJ0M Telopa (BBIBOM).

MeToa NOIMHOMUATILHOW UHTEPITOJISIIIUAH.

Metoa onTUMabHOW UHTEPHOJIALINY.

PazpaGoTunkm:

JIOLIEHT A.B. Msanzenenn
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(monmucek) (3aHMMaemasi TOJDKHOCTD) (vHUIMATBI, (haMUITUS)

[Tporpamma cocraBiena B cootBercTBuu ¢ TpedoBanusmu @I'OC BO no HanpasieHuto

noaroroBku 05.03.04 I'uapomeTeoposorus.

[Tporpamma paccMoTpeHa Ha 3aceqaHuM Kadeapsl THAPOIIOTUN U IIPUPOAOIIONB30BAHUS TTPOTOKOI
Nell ot 12.05.2023 /(7—
3aB. kadenpoit E.H. Cytbipuna
Hacrosimmas mporpamma He MoeT ObITH BOCIPOHM3BeleHAa HU B Kakoii ¢opme 06e3
NpeJIBaApPUTENbHOI0 MUCHbMEHHOI0 paspelieHus KadgeApbI-pa3padoTyuKa NPOrpamMmsl.
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JIMeT coryiacoBaHHs, JOMOJTHEHHH U H3MeHeHH
B paGo4yio nporpaMmmy AHCHHILIHHEI
Ha 2024/2025 y4eOHBIN roj

1. BHecTy u3MeHeHus:
1) mammenoBanue 1.8.1 «Oyenounvie cpedcmsea (OC)» H3M0XKUTH B HOBOM
penakuuu — « Oyenounvie mamepuansi (OM)
2) HauMeHOBaHUe « OyeHouHble cpedcmaa Ollsl 6X00H020 KOHMPOJIA» U3II0KUTh
B HOBO# pefakuuy - « OyenouHvle mamepuansl 0 6X00H020 KOHMPOLAY
3) maumeHoBaHMe « OQyeHOUHblEe cpedCmBa MeKYUe20 KOHmMpOoasy U3JI0XKHUTH B

HOBOH peaaKnuy - ((OZ{QHOLIHble mamepudilol meKyujeco KOHmpOoia»

2. BHecTu HONOIHEHUA:

1) JToGasuTs B 11.6.2 ITporpammMHoe obecrieuerne cepliky Ha peectp 110 Ha 2024
r. - https://isu.ru/export/sites/isu/ru/employee/license/.galleries/docs/Reestr-
PO-all-2024 .xlsx

ik

JlexaHn reorpadudeckoro ¢pakyiapTeTa ' % ; Bomorxusa C.K.



