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AHHOTALMUA
paboueii nporpammbi y4ednoit auncunnanns: b1.0.07 Maremathia
SIS NOATFOTOBKH Bakanaspa no Hanpasiaenuio 38.03.01 «Ikonomukay,
HANPABIEHHOCTH: « JKOHOMHKA UH(POBOTO NPEANPHATH, «busnec-
APXHTEKTYPA, yueT U (puHAHCH
Llean 0CBOCHHA AHCHMIINHLL YMETh OCYLIECTBAATE ¢Oop, 06paboTky M aHanus IaHHbIX, He-
OOXOIUMBIX /1A PEIIEHHA NOCTABNCHHBIX YIIPABACHYECKHX 32184 C HCIONB30BAHHEM COBPEMCHHOIO
MHCTPYMEHTAPHA M MHTELICKTYANbHBIX HHGOPMAUHOHHO-AHATHTHYECKHX CHCTEM, YMETh OCYLIECTB-
JIATH MOKCK, KPUTHUECKHUIT aHANH3 H CHHTE3 HHQOPMALIHH, NPHMEHATH CHCTEMHBIH 10JIX0/L JUIA petue-
HHA MOCTABAEHHBIX 33184, 3HATH U YMETh NPHMEHATL MATEMATHYECKHE METO/IbI, OCHOBBI MaTEMaTH E-
CKOTro MOJC/IHPOBAHHKA MTPH PEIICHHH MPHEIAIHBIX 33134,
MecTo ANCUHNINKEE B yueGnom nuiane: aucuunmina «Maremarikay BKiOMeHa B obasaTelb-
HYIO HacTh y4eBHOro n1ana no HanpasaeHnio noarotopku 38.03.01 «IKOHOMHKAN,
TpeGoBanua K Pe3yaLTATAM OCBOCHHH AMCUMNIIHHDBL B PE3yNbTaTe OCBOCHHA JHCLUHILIHHLL
dopmupyiotes crenyromue komnerenumn: YK-1.1; YK-1.2; VK-1.3; OIK-2.1; OK-2.2; O[K-2.3.
Kparkoe copepxanne qucununiannbi: Marpuunas anrebpa, BekTopHas anreOpa, aHanuTHUE-
CKaA reoMETPHA, MATEMATHUECKHIT aHAN3, TEOPHA BEPOATHOCTEH,
O6uias TPYA0eMKOCTE AHCUHILTHHBI COCTaRMAeT 252 yaca/7 3aUCTHBIX SMHHIL
[pomesxyToumblil KOHTPOL M0 AHCUKNINEE: | CEMECTD — FK3aMEH, 2 ceMecTp — IKIAMEH.

1. UEJb OCBOEHHA THCUHIUIHHBI

Llenbio ocpoeHHs AMCUMIUIHHBL «Matemarikay ssiserca Qopmuposanne y olydalouierocs
KOMMETeHLMIL, obecneunBalOlIMX CHOCOOHOCTE OCYIMECTBAATE MONCK, KPHTHYECKHI aHANIH3 0 CHHTES
MA(OPMAUMH, NMPHMEHATL CHCTEMHbI TMOJXOA AMA PEUICHHA MOCTABICHHBIX 3alat, cnocofHOCTL
ocylecTBAsTh c6op, 06paboTKY M CTATHCTHUECKHI AHATTH3 JaHHBIX, HeOOXOAHMBIX A8 pelleHns no-
CTaBJEHHBIX IKOHOMHYECKHX 3a1a4;, (POPMHPOBAHHE YMEHHIT H HABLIKOB, MOIBONAOUIMX HCMOML30-
BATh METOJIbl MATEMATHYECCKOTO AHATH3A NPH PELICHHH NPHKIAIHBIX 33134 B npodeccHOHATbHOI 1es-
TENLHOCTH.

2. MECTO JIUICHUILTHHLI B YYEGHOM NMPOLECCE

TNucuunnuua «MaTeMaTHkay OTHOCHTCA K 00A3aTenbHBIH YacTH Baoka | aucupnany yuebnoro
nnana. JIMCUHIUIHHA «MaTeMarukay peanusyerca B COOTBETCTBHH ¢ TpeboBaHuAMU GI'OC BO, npo-
deccuonanshoro crangapra, OTIOI BO u YueGHOro niaHa no HanpasicHito 38.03.01 «DkoHOMH-
Kan.,

Jlns OCBOSHHA AMCUMILIMHEL HEOOXOAMMbI 3HAHHA MATEMATHKH B ofibeMe, NpenycMOTPEHHOM
GazoBeM yposHeM desepanbhoro kommnouenta I'OC cpeasero (nonHoro) obwero ofpajosanus no
MATEMATHKE.

Jucuunmina «Maremarnkan sBpaseTCs ocHOBOMONAralImeH A aucunmuMe; «CTaTHCTHKaY,
«IKoHOMETPHKA», «MeTO/Ibl ONTHMANBHBIX PELICHHID,

OcOBEHHOCTBIO AMCLHMILTAHBI ABJAETCA HHTEMPALHA C NPOdeCCHOHANbHbIM 06PA3OBAHHEM, K-
LIEHTOM Ha MPHKJAIHBIC 381890 H HEOOXOJHMOCTHIO BIAJICHNA COBPEMEHHBIMH HHCTPYMEHTAMH Ma-
TEMATHYECKOTO AHATH3A M MOACTMPOBAHNA, HCMOIL3YEMBIX B PEANbHBIX IKOHOMHYCCKHX CHTYAUNAX.
OcBoeHHe MATEMATHYCCKHX METO0B, MPHMEHASMbIX B DKOHOMMKE, 3HAKOMCTBO C MOAC/AMH H MpHE-
MAaMH AHANMH3a JaHHBIX.

PaGouas nporpamMma AMCUMILTHHBI «MareMaTiKa» JNA HHBATHIOB M JIHIL ¢ OrPAHHYCHHbIMH
BOIMOMKHOCTAMH 310POBLA Pa3pabaThiBaeTCA HHAMBHAYANLHO C yYeTOM ocobenHocTei ncHXo(H3HYe-
CKOTO Pa3BHTHA, HHIMBHIYATbHLIX BO3MOKHOCTEH H COCTOAHHA 3/10POBbA TAKHX o0yJalolMXcs,

3. MEPEYEHDb IVIAHHPYEMBIX PE3YJIbTATOB OBYYEHMSA MO AHCLH-IUVIHHE,
COOTHECEHHBIX C ILTAHHPYEMBIMH PE3VJLTATAMH OCBOEHHS
OBPA3OBATE/ILHOM MPOrPAMMBI

(O0GpazoBaTelibHble PE3yNbLTaThl OCBOSHHA NHCUWILIHHLL obyuatoMMes npecTaBens: B Tab-
nmue 1.
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TpeGoBanust K pe3ynbTataM OCBOEHUs y4eOHON AUCIUIUIMHBI

Tabnuua 1

Ne | Munexe Copepxanue WHuKaTopbl KOMIETEHIHH B pesynbrare u3yueHus yueOHOH AUCIMIIMHEI 00y4aiomuecs JO/UKHBL:
E KOMIIETCHITHH

ol | noeE e 3Harh yMETh BJIAJIETh

1 | TEHIHH (wm e€ yacTn)

I 1VK-1 Crnocoben ocymectsasate | YK-1.1 3uaer npunuunel c6o- [OcHoBHBIE MOHsA- |[IpUMeHSTH OCHOBHBIE Metonamu maTemaruye-

MOHCK, KPUTUYECKHH aHa-
U3 U cuHTe3 HHpopMma-
LM, IPUMEHSTH CHCTEM-
HBII [TOJIXOJT IS pelIeHUs
MOCTaBJICHHBIX 3a/1a4

pa, orbopa u 000011eHUS HH-
¢dbopMaunu, B TOM YHCIIE HA
nuppoBeIX nuathopmax, Me-
TOAMUKH CUCTEMHOrO MOAX0aa
JUIs pelieHus npogeccHoHanb-
HBIX 3a/1a4

THS 1 METOJbI
JMUHEeHHOH anred-
pbl, TEOPHH Be-
POSITHOCTEN H
MaTeMaTHYeCKO-
ro aHajmusa

3aKOHBI MATEMATHYECKHX
M €CTECTBEHHBIX HayK JIis
pelIeH s THIIOBBIX 3a/1a4
npodeccuoHaNbHOM nes-
TEJILHOCTH

CKOr0 MOJICTHPOBAHMUS;
HABBIKAMH ITPOBEIECHHUS
TEOPETHYECKOIO U IKCIIe-
PUMEHTAJILHOT O MCCIIE0-
BAaHMS B MPO(ecCHOHAIb-
HOH JesATeNbHOCTH

YK-1.2 YmeeT aHanu3upoBaTh
M CHCTEMAaTHU3HpOBaTh pa3Ho-
POJIHBIE JJAHHBIE, B TOM YHCTIE
Ha LU(POBEIX MIATHOpMax;
OLIEHHBATH 3P PEKTHBHOCTD
npoueayp aHanusa npobiaeM u
NPHHSATHS PelleHuii B npodec-
CHOHAJIBHOM JeSTeIbHOCTH

OcCHOBHBIE 3aKO0-
HBI MaTemMaTH4e-
CKHX HayK, IIpH-
MEHSIEMBIX B M€-
HeDKMEHTE

HWcnons3oBaTh 6a30BbIE
3HaHHs B 001aCTH MaTe-
MaTHUKH JUIS YIIpaBIeHHS
POLECCOM MPOU3BOICTBA
1 nepepaboTKH CenbCKo-
XO3SIUCTBEHHOM NIPOIYK-
I[MH, CPABHUBATh 10Ty~
yaeMmble JJAHHBIE,

Mertonamu nHpopmMalu-
OHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIi, HaBBIKAMH
MpOBe/ICHUs: TEOpeTHYe-
CKOT'0 M 9KCTIEpUMEHTAITb-
HOT'O HCCIIEZIOBAHUS B
npodeccHOHANBHOM nes-
TEeNLHOCTH

YK-1.3 Bnaaeer HaBbIKaMu
HAy4YHOTO MOMCKA U MpaKTHye-
cKko# paboThl ¢ HHHOPMALIHOH-
HBIMH HCTOYHHKAMHU (1Hppo-
BBIMH I11aT(OPMaMK) 10 CBOSH
npoeCCUOHANBLHOMN JesTeNb-
HOCTH; METO/IaMHU IIPUHATHSA
peleHui

OCHOBHBIE TIOHS-
THSI H METOIBI
JIMHEHHO# anre6-
pbl, TEOPHH Be-
POATHOCTEH H
MaTeMaTHYeCcKo-
ro aHajimsa.

Pemath 3amaun npodec-
CHOHAJILHOM JIeATeIbHO-
CTH C MCIOJIb30BAHHEM
MaTeMaTHYECKUX METO/IOB

MeTomaMu BeICIIIEH MaTe-
MAaTHUKH JUId PELIeHUs 3a-
na4 npod)eCCHOHAIBHOM
JIeSATeNIbHOCTH




OIIK-2

CrniocobeH ocyuiecTBIATh
c6op, 00paboTKy U aHAIU3
JIaHHBIX, HEOOXOIMMBIX
TSl pellieH s TIOCTaBJIeH-
HBIX YIIPABJICHYECKUX 3a-
a4, ¢ UCMOJIb30BaHHEM
COBPEMEHHOI0 HHCTPY-
MEHTapHsi ¥ HHTEJUICKTY-
aJIbHBIX HH(POPMALIMOHHO-
AHATMTHYECKHX CHCTEM

OITK-2.1 3naer Teopernye-
CKHe OCHOBbI cOopa, 06pabot-
K{ ¥ aHAJIM3a JaHHBIX, He0O-
XOJMMBIX JUIsl pELIeHHs [10-
CTaBJICHHBIX YIIPaBICHYECKUX
3ajia4, ¢ HCIOJIb30BAHHEM
COBPEMEHHOI0 HHCTPYMEHTAa-
pUsi ¥ MHTEJJIEKTYaJIbHBIX HH-
dbopMaMOHHO-aHATTH THYECKHX
cH

OcCHOBBI JINHEH-
HOH anredOpsbl,
aHAJIMTHYECKOM
reOMETPUH U
TEOPHH BEPOST-
HOCTH

[TpuMeHsTH 3aKOHBI JIH-
HeliHoi anreOpbl, aHan-
THYECKON reOMETPHH H
TEOPUU BEPOSTHOCTH ISt
pereHus 3a1a4 npodec-
CHOHAJILHOH JIeTEIbHO~
CTH

Meroaamu nMHEHHOH ai-
redpel, aHATUTHYECKOH
reOMETPHH U TEOPUH Be-
POSITHOCTH

OIIK-2.2. YmeeT ocyliecTs-
a1k c6op, 00paboTKy M aHa-
JIM3 TAHHBIX, HEOOXOIUMBIX
JUIS PELICHHUS MOCTABJIEHHBIX
yIpaBJIEHYECKHUX 3a/1ay, € HC-
MOJIb30BAHHEM

COBPEMEHHOT0 HHCTPYMEHTa-
pHsl ¥ HHTEJUIEKTYaJIbHBIX HH-
(opMaIlMOHHO-aHATTUTHYECKUX
CHCTEM

OCHOBHBIE MTOHS-
THSI U METO/IbI
JTMHEWHO#H anreb-
Pbl, TEOPHH Be-
POSTHOCTEH H
MaTeMaTH4ecKoi
CTATHCTHKH.

[IpumeHsATH OCHOBHBIE
3aKOHBI MATEMATHYECKHX
U eCTeCTBEHHBIX HaYK I
pelleHus THIOBBIX 3a/1a4
npogeccuoHanbHON aes-
TEJILHOCTH

MertonaMu MaTeMaTHye-
CKOTr0 MOJEITMPOBAHUS;
HaBbIKAMH IIPOBEICHUSA
TEOPETHYECKOTO H JKCIIe-
PUMEHTAIBHOTO HCCIIE10-
BaHHs B Mpo(ecCHOHAIIb-
HOM JIeATENIbHOCTH

OI1K-2.3. Bnaneer npuemMaMu
cbopa, 00paboTkH K aHaIM3a
JIAaHHBIX, HEOOXOIUMBIX JUTS
peLIeHus MOCTaBIeHHbBIX
yIpaBJeHYEeCKUX 3a/1ay, ¢ uc-
IOJIb30BaHUEM COBPEMEHHOTO
HHCTPYMEHTApHs U MHTEJIEK-
TyaJibHBIX HHPOPMALIHOHHO-
aHAJIMTHYECKHX CHCTEM

3aKoHbBI THHEH-
HOH anrebpsl,
aHAJTUTHYECKON
reOMETPHUH, TEO-
PHUH BEPOSATHOCTH
W MaTeMaTH4e-
CKOro aHajin3a

[IpumeHsTH MaTeMaTHye-
CKHe 3aKOHBI JUI pelle-
HHUS 3a71a4 npogeccHo-
HANBHON JAeSTENbHOCTH

HpHeMaMH aHanM3a JlaH-
HbIX MATCMaTHYCCKUMH
METOOaMH




4. CTPYKTYPA M COJIEP/KAHME JIUCHMILINHbI - e = T TpyaoemMKocTh
" B eGHoii paGoThl B T.4. 110 cemMecTpam
4.1. Pacnpenenente TpyA0EMKOCTH AMCUHIIMHE] 0 BHAaM paloT no cemecTpam _ : TR ; bt A .a .N:l T W2
2. CamocTonaTenbHasn pabora (CPC) 225,2 125,6 99,6
O6wan TpyJ0EMKOCTb JMCUMILIMHEL COCTaBNseT 7 3a4. el (252 uaca), ux pacnpe- xonmponsnas paboma 20 10 10

neneHHe no BMaam paboT 1o ceMecTpaM npejcTasieHo B Tabnuue 2. Camocmosmenshoe uzyuenie pasdenos, camonoo-

cOMOBKA (npopaﬁomxa U noemoperue NeKYUuoHHo-

OYHASA ®OPMA OBYYEHHSA
Ta6nuia 2a 20 Mamepuana u mamepuana yuebnukoe u yueb- 208 107 81
Pacnpene.rleuue TPYAOEMKOCTH AMCUHILIHHBI 110 BHAaM paGoT 1o cemecTpam HEE HOCO0UIL MO0 GIMOKD K HDOKINUSECKIN 50°
: HAMUAM, KONMPOAbHbIM pabomam u m.o.)
- Tpynoémxocts Hoozomoexa k sxzameny (konmpons) 172 8,6 8,6
Bua yueGHoii paGoTsi b B T.4. 110 CEMeCTPam L & 5 : = =
e - mac. Nl N 2 Bua npoMexyTOYHOro KOHTpO.: Ox3amen | Dk3ameH
I(I)nt:::;ﬂ TPYACEMKOCTH JHCLMIIMHBI N0 yuebHOMY 252 108 144
1. KoutakTHasn pabora: 126,8 52,4 74,4 A2 Congpacane U
AYIII{TODHSR paﬁm’a 126,8 52,4 74,4 OUYHASA ®OPMA OBYUYEHUA
aexyuu (1) 52 16 36 Tabnuua 3a
npaxmuveckue sanamus (113) 70 34 36 TemaTH4eCKHid NIaH y4e6HOH AHCUHILTHHBI
KOHCYIbMayul nepeo 3K3amMeHoM 4 2 Z AyauTopHas Bueayaurop
1 H L3
;?;ﬁj?;;jj paboma na npoMedNCymoYHOM KOH 0.8 0.4 0.4 Hanmenosanue pasenos Beero aaﬁo‘ram o Ei;)ﬂ paGoTa
2. CamoctositeasHas pabora (CPC) 1252 55,6 69,6 Pasnen | «Jluneiinas anrebpan 20 4 8 8
caMocmoamensHoe usyuenie paioenos, camonoo- Pa3snen 2 «Bekropnas anrebpa u 20 4 8 8
20moeKa (npopabomKa u oGMOPEeHUE NeKYUOHHO- AHATHTHYECKAA NEOMETPHA»
20 Mamepuana u mamepuana ywebHuxkoe u yueb- 71,2 28,6 42,6 Pasnen 3 «BeeneHue B aHanu3» 20 4 8 8
HbIX NOCObU, NOOZOMOGKA K NPAKMUYECKUM 3a- Pasnen 4 «IudpepenunansHoe 18,6 4 10 4,6
HAMUAM, KOHMPOTbHbIM pabomam u m.o.) HCYHCIIEHHEY
[Todzomoeka k axzameny (Konmpons) 54 27 27 KoHTakTHas paboTa Ha NPOMEKYTOYHOM 0,4 0,4
Bua npoMeKyTOYHON0 KOHTPONA: OK3aMeH JK3aMmeH koHTpose (KPA)
KoHcynsTauuu nepej 3K3aMeHOM 2 2
3A0YHAA ®OPMA OBYYEHHA [ToAroToBKa K 3K3aMeHY (KOHTPOJIb) 27 27
Tabnvua 26 Bcero 3a 1 cemectp : 108 16 | 34 | 24 55,6
_ Tpynoémkocrs Pasnen 5 «MuterpanbHoe HCHHCIEHHEY 32 10 | 10 12
BHJ! yueOHo# paGoTer dak B T.4, [10 ceMecTpam Pa3zen 6 «DyHKUMM HECKONIBKMX 28 8 8 12
' : ey N2 NepeMEeHHBIX»
05“1“ TPYR"JéM“WTh AWCUMIUTHHBI 110 yueOHOMY| ¢, 144 108 Pasnen 7 «Teopus BepOSTHOCTEMH 546 | 18 | 18 18,6
nnaHy KoHcynbrauuu nepeji 3K3aMeHOM 2 2
1. KonrakTHas paGora: 26,8 18,4 84 KowrakThas pabota Ha npomexyToutom | 0,4 0,4
AynutopHas paGora 26,8 18,4 8,4 xoutpone (KPA)
nexyuu (/1) 12 8 4 TloaroToska K 3K3aMeHy (xomponh) 27
npaxmuveckue sanamus (113) 14 10 4 Bcem 322 mmeﬂp a6 1 24
KoHmakmuan paboma Ha NPOMeNCYMOYHOM KOH-~ 0.8 0.4 0.4 52 4,8
mpone (KPA)




JAOYHAA ®OPMA OBYHYEHHS

Tabauua 36
TemaTnyecknii n1aH y4ebHoi AHCUHNIHHBI
AyauTopHan
HaumenoBsauue pa3aenop Beeto, 3018 :::::: %T;pnaa

J 3 | nKp
Paznen 1 «Jluueitnaa anrebpay» 34 2 2 30
Paznen 2 «BekTtopHas anreGpa 1 34 2 2 30
AHATUTHYECKAA reOMETPUA»
Paznen 3 «BBenenue B aHanuzy» 33 2 2 29
Paznen 4 «/lnddpeperumansroe 34 2 4 28
HCHYHCJIEHHEY
KoHTtakTHas paboTa Ha MpoOMeKyTOHHOM 0.4 0.4
koHTposie (KPA)
TMoaroToBka K Jk3ameHy (KOHTPOJIL) 8.6 8,6
Bcero 3a 1 cemectp 144 8 10 | 04 125,6
Paznen 5 «MuTerpansHoe HCUMCIEHHEY 32 1 1 30
Paznen 6 «DyHKUHK HECKONBKMX 32 1 1 30
nepeMeHHbIX»
Pasnen 7 «Teopusa BepoATHOCTEH» 35 2 2 31
KonrakTHas paboTa Ha NpoMeKyTOUHOM 0.4 0,4
koHTpone (KPA)
[ToaroToBka K 3K3amMeHy (KOHTPONb) 8,6 8,6
Bcero 3a 2 cemectp 108 4 4 0,4 99,6
HToro no gHCHHILIHHE 252 12 | 14 | 08 2252

Paszaen 1. Jinneiinan anre6pa

Tema 1. Matpuubl H OnpeaenuTeNH

Marpuusi, Buasl Matpuil. Onepauuyu Hal MaTPHLIAMH: COKEHHE, YMHOKEHHE Ha

YHC/IO, YMHOXKEHHE MaTpHLL, BO3BEIEHHE B CTEMEHb, TPAHCIOHUPOBAHHE. DyIeMeHTap-
Hele npeobpazoBaHust martpul. Paur marpuusl. Onpenenurend. OOparthHas marpuua.
IMouaTHe onpeaenuTens n-ro nopsaka. CeoiicTea onpenenuteneil. Munop u anrebpau-
veckoe NonoiHeHue. BeluMcneHHe onpenennTene.

Tema 2. CucreMbl TMHEAHBIX YPaBHEHHHA

OCHOBHBIE MOHATHA: MATPHULA CUCTEMbI, PACIUIMPEHHAs MAaTpULA CHCTEMBI, pelie-
HHE CHCTEMBI, COBMECTHbIE H HECOBMECTHBIE CHCTeMbI. MeTobl peleHns CHCTeM n
YpaBHEHHH C N HEU3BECTHBIMHU: MaTpUyHbIi MeToa, metoa Kpamepa, meron INaycca.

Paspen 2. Bektopuas anrefpa v aHATHUTHYECKAA IreOMETPHSA

Tema 1. DneMeHTbI BEKTOPHOH anreOpsl

Bekrtopbl. PaBHble BEKTOpBI, KOJ/UTHHEAPHbIE, KoMIlaHapHbie. JIuHeiueie onepa-
LIMHM HaJl BEKTOPaMH: COXKEHHE, BBIYMTAHHE, YMHOXKEHHE Ha yucho. JInHeiinan 3aBucu-
MoCTh BeKkTOpoB. basuc, paznoskeHue Bektopa no 6asucy. Koopaunare Bexropa. [lene-

HHE OTPE3Ka B 3a1aHHOM OTHoWeHuH. CkanapHoe npousseneHte BekTopos. BexTopHoe
npou3sseaeHre BekTopos. CMellaHHOe Npon3BeieHHe BEKTOPOB,

Tema 2. DneMeHTbl aHATHTHYECKOH reOMeTpHH

lMpamas nuuua. YpaBHenue nuHuM. [lpaman, paznuuHbie JOPMbI €€ YpaBHEHHA:
obuiee ypaBHeHHe NMPAMOI, ypaBHeHHE NPAMOi ¢ yrinoBeiM KodhduumueHToM. ¥ pasHe-
HHE MPAMOI, Npoxoaduieid Yepes JaHHYKO TOYKY B [aHHOM HanpaB/leHHH, YPaBHEHHE
ApAMOi B OTpe3kax. YpaBHEHHE MyuKa NpsaMbiX. Yo Mexay NpAMBIMH, YCIOBHA Ma-
PaNNenbHOCTH M NEPNEHINKYNAPHOCTH NPAMBIX. PaccToAHME OT TOUKM 10 NPAMOH.

Kpussie BToporo nopsaaka. Ofilee ypaBHeHHe THHMH BTOporo nopsaka. Okpysx-
HOCTb. DIUIHNC, KAHOHHYECKOE YpaBHEHHE, ero XapaktepucTukH. ['unepbona, kaHOHU-
ueckoe ypaBHeHue, e xapaktepuctuku, [lapabona, kaHoHHuYecKkoe ypaBHeHHe, €€ Xa-
paxTepuctuku. [Ipambie 1 ruockocTH B npocrpaHctse. [ToBepXHOCTH BTOpOro nopsaka.

Pasznen 3. Beenenue B aHanu3

Tema 1. [MoHATHe YHCNOBOI (PYHKUNH.

Oyukuna onHol nepemerHoi. [NoHarHe, obnacTh onpeneneHHsa, MHOKECTBO 3Ha-
ueHuii. OcHoBHble CBOHCTBA YHKLIMH: MOHOTOHHOCTb, YETHOCTD, NEPHOAHYHOCTE, OF-
paHu4eHHoCcTh. OCHOBHBIE MleMeHTapHble PYHKLMH. DeMeHTapHble (YHKLHH.

Tema 2. Boiuncnenue npeaenos.

Ipeaen dyHkunn B TO4Ke M HAa OECKOHEYHOCTH: MOHATHE, FEOMETPHYECKAA HH-
tepnperauns. Cpoiictea npeaenos. beckoneuno masnbie 1 GeckoHeyHo Gonblune yHk-
uun, ux ceoiicrea. [lepeeiii W BTOpOK 3ameuarenbHbie npenens.. HenpepbiBHOCT
(PYHKUMH, NOHATHE O TOUKAX Pa3pblBa, KIACCH(MKALMA TOYEK Pa3phiBa.

Paznen 4. Inpdepenunanbroe Heuncaenne PyHKUHIH oaHOH nepeMeHHOH

Tema 1. [TonaTHe NpOU3BOAHOMN.

[Mpoussoanas pyHkuuu: onpeaenenue, ee Guanyeckui U reoMeTpHUECKHI CMBICT.
OcHoBHble npasuia auddepeHUHpPOBaHUA: NMPOU3BOAHAA MOCTOAHHON, NPOM3BOAHAA
CYMMBI, NpousBeneHud, yactHoro ¢yHkumii. Tabnuua npou3BOAHBIX OCHOBHBIX 3J1€-
MeHTapHeiX (yHkumii. [Mpouspoanas cnomnoi ¢yHkuuu. [Tpon3BoaHble BBICIIHX MO-
pankos. [lowsatne nuddepenunana dynkunn, ero ceoicrea. 'eomerpHyueckHil cMbich
nnddeperumana,

Tema 2. [lpunoxeHns NpoM3BOAHOMN.

OcHoBHble TeopeMbl aHdipepeHUHANBHOIO HeYHceHna: Teopembl Pepma, Ponna,
JNarpauska, npasuno Jlonurana. Mcenenosanue dynkuum: BozpactaHue M yObiBaHue
(hyHKLHH, SKCTPEMYM, BBIMYKIIOCTh H BOTHYTOCTb, TOUKH neperuba. Tpunoxenue npo-
H3BOIOHBIX K ]JCHJCHHIO ITPBKTH‘IECKHX 3anad.

Pasznen 5. Hurerpanbuoe neuncnenne GyHkunu oanoil nepemenHoii

Tema 1. HeonpeaeneHHsiii uHTerpan

[MepBoobpasnas dyHKUMH W HeonpeaeneHHblii HHTerpan. CBoiicTBa HeonpeaeneH-
Horo uHrerpana. Murerpansl ot ocHOBHBIX 3neMeHTapHbIX hyHkumii. Tabnuua Heornpe-
JIefIeHHBIX HHTerpanoB MeToibl MHTErpHpOBaHHA: METOJ pa3/IOXEHHA, NOJABENEHHE
noa 3uak auddeperunana, MeTo 3aMeHbl, MHTErPUPOBAHKE 1O YACTAM.

Tema 2. OnpeneneHHslil HHTErpa.



[MoHsiTHE OTpeaeneHHOro HHTerpana, ero ceoiictea. Teopema o cpenHeM. Mopmy-
na HetotoHa-JleiiGHuua. MeTo/ibl BBIMMCAEHHS OnpeaeneHtoro uHterpana. I'eomerpu-
yeckHe MPHIOKEHHs OMNpPENENeHHOro WHTerpana. BhluMcnenne niowamm u obbema
¢urypel Bpaenus HecoGcTeeHHble HHTErpanbl ¢ GECKOHEUHbIMH MPEEIaMH HHTErpH-
poBaHHA.

Painen 6. ®yHKIHH HECKOJLKHX NepeMeHHbIX

Tema 1. [luddepeHurpoBanne GYHKUHH HECKOJIBKHX NEPEMEHHBIX

O6nacts onpenenexus. Jiunun yposus. [Mpenen QyHKUMH MHOTHX MEPEMEHHBIX.
YacTHbie MPOH3BOIHBIE (YHKLIMH MHOTHX MEPEMEHHBIX H HX reoMEeTPHYECKHH CMBICIL.
VpaBHeHUe KacaTe/NbHOH MIOCKOCTH H HOPMAlH K MOBEPXHOCTH. YacTHbIA ¥ NONHBIH
nvddepenumran GYyHKUHH MHOTHX nepeMeHHbIX. [NpubnukeHHOEe BBIYMCIEHHE. Cme-
lIaHHBIE MPOM3BOAHbIE (YHKLMIA MHOTMX nepeMeHHbiX. Teopema O paBeHCTBE CMe-
LIAHHBIX NPOM3BOAHBIX. HeoGX0AMMbIi MPH3HAK IKCTPEMYMa QYHKLMH ABYX NepeMeH-
HbiX. JJOCTATOYHBIH MPU3HAK SKCTPeMYMa (hYHKLMH 1BYX NEPEMEHHBIX. Y CNOBHBIH 3KC-
TpeMyM (DYHKLIHH IBYX MEPEMEHHBIX.

Tema 2. Unterpuposaiie QyHKUHH OBYX MEPEMEHHBIX

Onpenenenne ABoiHOro uHTerpana. [eomerpuueckuil W GUIHUECKHH CMBICH
aBoitHOro uHTerpana. CBoiicTBa ABOHHOTO WHTerpana. Beiuucnenue ABOHHOrO MHTE-
rpaja B J€KapTOBBIX M MONAPHBIX KOOPAHHATAX.

Pasnen 7. Teopusi BeposiTHOCTEi

Tema 1. KomGunaropuka

TpHHUMMBI YMHOXKEHHS W ciokenHs. Beibopku Ge3 nopTopa: pasMellenns, nepe-
CTAHOBKH, coueTaHns. BeiGOpKH ¢ MOBTOpPOM: pa3melleHus ¢ noBTopoM. OcHOBHbIE
kombuHaTopHbie gopmynsl. Busom Hbtorona. Kombunatopuka, OCHOBHBIE MOHATHA
NPHHLMI CNOKEHHA H YMHOIKEHHS, MEPECTAHOBKH, COYETAHHA, PA3MELLCHHUS.

Tema 2. Cnyuaiitbie coOGbITHA H UX BEPOATHOCTH

CoObiTHs: HEBO3MOIKHOE, J0CTOBEpHOe, chyuaiinoe. CymMMa H MpOU3BEAEHHE CO-
GbrThit. [Tonnas rpynna cobbituii. Knaccudeckni cnocob BbIMMCNEHHS BEPOATHOCTH.
OTHOCHTENIBHAs YACTOTA, CTATHCTHYECKOe onpeneneHue BepoaTHoctu. [eomerpuue-
ckoe OnpefieNiente BepoATHOCTH. Teopema COXKEHHS W YMHOXKEHHS BEPOATHOCTEH.
YenosHas BepoaTHOCT. PopMyna MonHoil BepoaTHocTH. Mopmynsbl baiieca. Cxema He-
3aBMCHMBIX HCTbITaHuiA: hopmyna Geprynnu. ®opmyina [Nyaccona, popmyna Jlannaca.

Tema 3. CnyuaiiHble BeTHUHHBI

JuckperHas cinyuaiiHas BEIWYMHA, 33KOH €€ pacrpeiencHus. MaremaTu4eckoe
0KHJAHHE M IMCMEPCHA JMCKPETHOM ciydaiiHoi BenuuuHbl. bBunomuaneHoe pacnpe-
nenenue. CrieLualnbHble IMCKPETHBIE pacnpeieneHus: GHHOMHABbHBIH 3aKOH, 3aKOH
[Nyaccouna, reoMerpHueckoe pacnpenenerue. OyHKUHS pacnpeieNeHns HernpepbiBHOH
Cny4aifHoOl BeNMMUMHbL, MAOTHOCTb PACTIPENENCHHsA BepoATHOCTEH. Maremaruueckoe
OkMIaHWE, TMCTIEPCUA HENPEPLIBHOM cy4alinoi pennuunbl, Crieunanbibie HEMpepbIB-
Hble PACTIPE/IENEHHSA: PABHOMEPHDIFI 3aKOH, MOKA3aTeNbHbIN 3aKOH, HOPMAIbHBIH 3aKOH.
INpenenbHbie TEOPEMBI,

4.3. Jlekuun 1 NPAKTHYECKHE

JAHATHA

OYHAS ®OPMA OBYYEHHUA

Tabnuua 4a
Copepxanue JeKUHH, TPAKTHYECKHX 3aHATHIA H KOHTPO/ILHbIE MEPOTIPHATHA
R s - @opmup (o
Ne AR - Homep n nazsanme jJexunii, yemble gn“ by Ko,
n/n | BESAAS, NPAKTHYECKHX JAHATHI Komnere MIpeRCEe Lage,
TeMbI st MeponpHATHI
I lpaspen 1. JIuneiinan anre6pa 12
Tema 1. Mat- [Jlexuua Ne 1. yﬁ':% 2
pHtbt # onpe- Marpuuss. Buet matpuu, Jlefcrsus uan i )3
HICHTE]TH matpuami. OnpeaenuTens MaTpuil BTopo-OMK-2. 1
ro 1 TpeThero nopsaka, Ceoitcrea onpene- OMK-2.2
nuTeneil, CROKEHUE H YMHOMKCHHE MaTPHIL ONK-2.3
obpaTHas Marpuua
K-T1.1 4
MMpakTuueckoe 3anaTne Nel-2, Onpeaenn- YK-1.2
& i VK-1.3  [Ycrumii onpoc
[TEJIH HETBCPTOrO NOpAiKa H JNEHCTBHA C ONK-2.1
IMaTpHLIAMH onE.%%
OTTK-2.
ekt 2. Crcrembl uneitnbx anreopan- |YK-1.1 2
HECKHX ypaBHEHHI. DKBHBANEHTHBIE CHC- 3}2 : %
reMBb1 M JKBHBANCHTHBIE NPEOOPasoBaHuA. [O[1K-2 |
Meron laycca. Meroa Kpamepa, Meron  [OT1K-2.2
Tema 2. Cuc- lobpaTHoil MaTPHLLBI OMMK-2.3
[reMbl JIHHET- K-1.1 4
HeixX ypasue- [[Ipaktuueckoe 3auatue Ne 3-4. Pewienne gﬁ} % g:::g?f:;"”“ep;:
Hi lcUCTeM JIMHEITHBIX YPaBHEHHH METOIOM 01‘1‘](;2.1 s a.nr-eﬁ a»
aycca, Mmetonom Kpamepa. OIMK-2.2 g
OIMK-2.3
IPaigen 2. Bextopuan anrefpa n AHAIHTHYUECKAN FEOMeTPHS 12
2 P
t:[exuun Ne 1. BekTopbl Ha MI0CKOCTH 1 B y;[g} é 2
POCTPAHCTBE. YK: 13
OITK-2.1
MK-2.2
Tema 1. Bek- 8]’][{_2 3
ropHas a-
reGpa pakTHueckoe 3anatie Ne 1. 3anaun ¢ gfé} % Vet onpoc 4
PHMEHEHHEM BEKTOPOB. %ﬁ Kl% :
OI1K-2.2
OMK-2.3
Ulexuua Ne 2. Tpocreiiune 3anadun aHanu- K-1.1
Tema 2. AHA- [ryyeckoli reOMETPHH HA MIOCKOCTH H B E,E': %
{IMTHYECKAR  |npocTpPaHCTBE. ONK-2. 1 2
reoMeTpHA Ha OMNkK-2.2
I1/1I0CKOCTH OIK-2.3




Dopmup .
N Hnsn;:ue Homep n na3sanue Jexuuii, yembie ::::T Souuoce Koun,
n/n Vet NPAKTHYECKHX 3AHATHI ?!;;m MepODpUsTRE || 2
pakTHueckoe 3anatHe No 2. Pelnenue 3a- |yvic- | KouTposbHas pa-
{1a4 aHANMTHYECKOH TEOMETPHI HA ITOCKO- (V-1 2 |sora Ne 2 «Bek-
CTH H B NPOCTPaHCTRE VK-13 2 J
s ropras anrebpa W 4
Ogﬁgé lanamHTHYECKan
OTK-22  lreomerpusan
OIK-2.3
g Pasnen 3. Beenenne B ananm3 12
exuua Nel, OyHKLHA 04HON NepeMeHHOl
oHaTHe, oGnacth onpenenenus, muoxkeYK-1.1
o 3HaveHwii, OcHoBHbIe canﬁcmagﬁ' : %
YHKUHH: MOHOTOHHOCTb, YE€THOCTb, “e“Of]_[{-'Z.l Z
Tema 1. [TodpHOAMUHOCTH, OrpaHnHeHHOCTE. OCHOBHBIGOTTK-2.2
hstie uncno-PneMeHTapHbie  dynkiuu, DnementapHuiclOTIK-2.3
BOit (yHKiHn [(PYHKIHA
pakriueckoe samsatie Nel-2, [Monsrue  [YK-1.1
yHkun, cnocoGet ee 3ananus. OGnacte %}g' { % 'Verublii onpoc
onpeenenss n suavennii gymian. Ane- S | 4
MeHTapHbie (yHKLHE, nocTpoenne rpadm- (OITK-2.2
KOB IOINK-2.3
Mexuus Ne2. [Tpenenst u ux cpoiicrsa K-1. 5
ICnoco0bl BEIYMCIICHNA NPEIenoB GyHKLHIA. g}é:} 3
Toukw pa3spisa. OITK-2.1 B
Tema 2. Bbi OIMK-2.2
HCIeHHE IR 01“{1'%-3
PAKTHYECKOC 3AHATHE N2 . BeIYHCHE- -1, OJILHAA A=
(IPCACIOB. ke npejie/ioB. 3amevare/ibHbIe Mpeieibl. ¥§{§ s:laTPNﬁ «Baef[e-
OHK-IZ.I HE B AHAHI» 4
OIK-2.2
OMK-2.3
4
Paznen 4. [Indpdepenunansnoe ncuncaenne Gynkunii onnoii nepemennoii 14
exuua Nol. [Tpou3soaHas, ec CBOHCTBA. K-T.1
eoMmeTpHyecknii u duinvecknii cmeicn  [YK-1.2
pousBoaHoii YK-1.3 )
OIMK-2.1
Tema 1. Tlo- OINK-2.2
[HATHE NPOH3- - T OEK{%_S
pakTHueckoe 3anathe Nel-Z Briuncne- -T. Iy i
mRsoH HHE MPOU3BOAHOM VK-1.2 et 2
VK-1.3 4
OI1K-2.1
OTTK-2.2
OI1K-2.3
E;chunn NoZ TTpuMenene npon3BoJHOH K-T.1
pH HeeneN0BaHHH QYHKLHH VK-1.2
Tema 2. [Npn4 YK-1.3 2
OHKEHHA SP]E%%
POU3BOIHOI OIMK-2.3
paKTHHECKOE 3anATHe Ne3-5. Kacatelb- |yK.1.]  [KouTponbHas pa-
1an W HOPHUTE K rpadiky pynkuni. He- V12 l5ova Ne 4 «Jlnd- 6

Dopmup
Ne Ha:u;gnme Homep 1 HaZBanue JeKuuii, yembie Bia Ko,
njn; | EEHE NPAKTHHECKHX 3anaTHil wkommere | KOHTPOABHOTO | 00
TeMbI ; : AaERT | MEpONpERTRL 5
Ce10BAHHE (PYHKUHH -1. PEHLIHANBHOE
82}2;%5 CUHCEHHE
OMK-2.3 YHKUHH OHOI
EpPEMEHHOI »
5 Pasnen 5. Hurerpansuoe ncuncaenue GyHKUnH 0110l nepemennoii 20
K-1.1
& YK-1.2
Ulexuua Nel-2, HeonpeneneHHsii mm:gpa.n K-13
m ero coiictea. Tabnuua urrerpanos. Bei- iy q.-5 | 4
UHCACHHE HEONPEICIEHHBIX Hmer‘paﬂon 0”]{*22
Tema 1. Hed OIMK-2.3
lonpe 1eneH- Y CTHBII 0npoc
lHbili MHTErpan IYK-1.1  [KouTtposnbHas pa-
VK-12  l501a Ne 5 «Mue-
[Mpaktuueckoe 3auaTue Nol-2. Beumcne-  [YK-1.3 4
HHe HEONPE/EIEHHBIX HHTErPAIoB OIK-2)] [PAIEHOCHCHHC:
OIMK-2.2  [nenne dpyHKuHH
OIMK-2.3 Eﬂﬂoﬁ nepemMeH-
0iin
K-1.1
IYK-1.2
Tekuns Ne3-5. Onpenenenusiii unrerpan u [YK-1.3
ero cBoiicTea. Botuncnenne neonpeaenex- [OMK-2.1 6
HBIX HHTEIPAIOB OIK-2.2
Tema 2. On- OIIk-2.3
peaeneHHbli Y CcTHBIH Onpoc
pHTerpan YK-1.1  [Kourtpomshas pa-
IMpakTuueckoe 3aHaTHe No3-5. quncne-gﬁ-{.g GoTa No 5 «Mnre-
H¥e onpeaeneHHBIX HHTErpanos, amuHHAYK-1.
yru, nuomans W 00BEM MOBepxHOCTHOIIK-2,]  [fPATRHOS MCHHC: B
BpaIICHHA MK-2.2 [enne GpyHKUIHH
[K-23 loauoii nepemen-
0ii»
6
Painen 6. DyHkunn HecKOJILKHX NEpeMeHHbIX 16
Uexuns Nel-2. O6nacts onpeaenenns. Jlu-
K yposHa. [Tpenen pyHKIUHH MHOTHX M€+
peMeHHbIX. YacTHble NMpOH3BOAHBIE (hYHK
LMK MHOTHX NEpEMEHHBIX H HX TeOMETpH-
MECKHIl CMBICT, YpaBHEHHE KacaTesibHO
NI0CKOCTH H HOPMAlK K nopepxHocTH. Ya 4
Tema |, Ya- fcTHbill M NOMHBI nnd]d;_lepenuuan dynkungYK-1.1
CTHBIE MPOM3- [MHOMHX NepeMeHHbIX. TIpubankenioe BuiYK-1.2
BOAHBIE uicaedne.  CmemanHsie  npoussomnbieYK-1.3
khyHxunit ne- kbyHxkumii MHorux nepemenubix. Teopema oOIMK-2. 1
ICKOJIbKHX [€- [PABEHCTBE CMElIaHHBIX TPOU3BOAHBIX OINK-2.2
PEACHHN paKTHueCcKoe 3aHaTHE Nel-2. JacTHeiil MK-2.3 YeTnwii onpoc
onubiit  audppepeniman  GYHKUHH - He- e it i
KOJIbKHX MepeMeHHbIX. [1pubankennoe TROTE: P
BIMHCICHHE. CMEIIaHHBIE MPOH3BOIHbIC Gora Ne 6 «Dyhk
VHKIHIT HECKONBLKMX MEPEMEHHbIX. |eo- IHHH  HECKONBKHX]
€Ma 0 PABEHCTBE CMEUIAHHBIX MPOH3BOA-
X, HeOOXOAMMBIIl MPH3HAK IKCTPEMYM TEPEMOHHERY
VHKUHH _IBYX nNepeMeHHEIX. Jloctarou
14




Dopmup o B :
__an:;:e . Homep u nazsanue dekuui, | yembie ::: Ll Ko Ne H”l:::“ . Homep u nazsanue jexunii,
TeMut NPAKTHYECKHX 3anATHI :_o_u_n__e're. MeponpusTHS Hac. n/n AT NPAKTHYECKHX 3aHATHI
:2;:1 J’é’ﬁﬁl{&“ "“?E"?,E'EJ{"S{"Y"';E?T'{, éﬁﬁ MualbHOE pacnpeaenchue. CneuuanbHeie 4.
= 4 v =
o Nt Ompameere—TETord ot oo s e rechrpunse
HTerpana. l"éomel}%uuccxuﬁ u (u3ne lcKoe pacnpejencHie. DyHKIUA pacnpeie-
lckuit cMbicn asoiinoro uurerpana. Ceofid 4 ineHHs cry4aiiHON BENHUHHbI.
n’:'mailJi nﬁgﬁno:g gﬂu-;erpaﬂa. L;:HCJ‘I&H[::YK-] | pakTHaeckoe 3anaTe Ne 6-9. Orsickanue [YK-1.1 - [Vernsiii onpoc 3
Tema 2. pﬁggnrl?( Kug;nHme ¢ AcKaproBRR I H &E:} % 24 pacnpefieNeHHs M YHCIOBBIX XApaKTe- 35: {% [KonTpomsHan pa-
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KHH H (PH3HYECKHIH CMBICT ABOHHOIO HH- -2 ; HYH [MK-2.3
erpana. CBOICTBA ABOHHOTO MHTErpana, Gora Mo 6 «Dyux- | 4 L pED
BeiuHcneHne ABOHHOrO HHTErpana B Jie- LLIHH HECKOJIBKHX
apTOBBIX H TIONAPHBIX KOOPIHHATAX epeMeHHbIX)
Pa3nen 7. Teopus BeponTHOCTEl 36 3AQOYHAS ®OPMA OBYUYEHUSA
ema 1. exuua Ne 1-2. KomOunaropuka, 0cHOB- K-1.1
[KoMGHHATO- [HBIC OHATHA: NMPHHLMI ciokenus u ym-  [YK-1.2 Tabauua 46
pHKa OKEHHA, NIEPECTaHOBKH, coueTanus, pas- [YK-1.3 CoaepxaHue JeKUHi, NPAKTHYECKHX 3AHATHII H KOHTPOJIbHbIE MEPONPHATHS
eulenns 6e3 nosTopenus, ¢ nopropernem. OMK-2.1 4 ; T Ll L P
CHOBHBIE KOMGHH&T(}[JH!;EC (hopmy bt OIMK-2.2 | Hazsanme L S [l !:Dopnmp Bua g 114 1o
OMK-2.3 Ne e Homep 1 nazsanse Jexuuii, | yembie KOHTPOJILHOIO Kml
paxtiueckoe 3anatie No [-2. TTpunumnet [YK-1.1 n/n | R MPAKTHYECKHX 3AHATHI Kommere | o St Yac.
MHOMKEHHA H ciomenns. BuGopku Ge3 5&-}% 1 g b TR Bl -
OBTOpA: pa3sMELIEHHA, NEPECTAHOBKH, CO- -1. CTHBIH onpoc |
uetanus. BuiGopku ¢ nostopom: pasmeme- [OITK-2.1 4 Paigen 1. Jlnneiinan anreGpa €T g
HiA ?bgonmpwEOcno:ls_l[me KOMOHHATOP- SHE-%% Tema 1. Mar- [Jlexiua No 1, YK-I‘Z
Hbie Gopmybl, brHoM HeloToHa 2. H1IBI H OTpe- ; e s
ema 2 Co-  Plexuna Ne 3-5. CODBITHA: HEBOMOKHOE, I.IE)lﬂ.I'IHTE.FtH pe ::1amu"li::mB"Oib'e“;gF:;‘énfi{:”H“i :::;“ o 3}]%{] % l
OBITHA 1 MX  |[1locTOBEpHOE, Cay4aiiHoe. CyMMa H MPoH3- a2 C HIp T p P K32
BEPOATHOCTH [BeferHe cobbThi, [Toman rpynna cosi- eMa 2. LHC- |ro 1 TPEThEro nopsaxa. CpoiicTsa onpeje- <
[THiA. Knaccu-{caﬁii €N0C00 BLMHCICHUA  fype | | rembt ueli- [yreneti, cnoxenue n ymuoxenne marpi, [ONK-2.3
BE‘POSTHOCT{L OCHTENbHAA 4acToTa, V-1 2 bIX YpaBHE- Dﬁpa-r"ag Marpuua
gﬁnll"fzrou::; K::e?:?cgsﬂ;ﬁ c: H:HI;:E&H;: ot;- [YE-1.2 6 B lMpakTiyeckoe 3anaTne Nel. Marpuust K-1.1 2
EThatn, Tetpere Ermemor i vnoxenusQHK-2.1 L S P, VK-12
neponrubmi? el acpuu%tocn. OMK-22 [Buawt Matpuu. JleficTeua Haa MaTpuuam. fyic 1’3 [KonTposmsHas  pa-
[ Dopmyna noaHoN BeposTHOCTH. POPMY.TH OIMK-2.3 OnpenenuTeib MaTPHLL BTOPOrO H TPETLETO OHE-%_ é GoTa
baiteca. ngma HeSaB(EI()(‘:JHMNX H}J_ITIBITaHHﬁ‘. opaaka. Pewenue CH}ETEM JIHHETHHBIX 8['1[(“2'3
mmyna puym. Gopmyna [yaccona, paBHenuii MeToaom Kpamepa. Gy
myna JI ca
Epam‘ﬂfnﬁgg’ ia",m,e No 3-5. CobbITHA: 2 Paznen 2. BextopHan anrefpa m aHaIHTHYECKAA TeOMETPHA "
Cenmzt%man{o):ﬁ nocmncpﬂﬁ, ityglaﬁgﬁ- ekua Ne 2, BeKTopsl Ha NIOCKOCTH H B yﬁ-} :12
YMM 3BE/IeHHE CODBITHIA, as i -1
rpynna coObITHii, Knaconyeckiii cnocod  |yie | | VerHui ompoc npocrpauc;ne. Tpocreitmye Sammam: i (4
BLIYHC/ICHHSA BEPOATHOCTH. OTHOCHTENbHAA 12 1 °) Tema 1. Bek- [THTHYECKOH MEOMETPHH HA IIOCKOCTH OTTK-2.1
MACTOTA, CTATHCTHYECKOE ONpeaeIeHHe Be- 13 KonTponehas pa- ropHas an- OIMK-2.2
oo Feeee ke cpamits i BamibTucn- | 6 6 fonid
3 OIK-2.2 [MaiiHpie cobbITHA .
:S.:E' g;g;xrugcrggﬁg;ggg;% gggon- ONK2 3 Iﬁ::qi;:;a paktiueckoe 3auaTue Ne 2. 3anaun ¢ YE- { é 2
s Mynan H. -1.
opmy bt Baiieca. Cxema HE3aBHCHMBIX reomerpus wa [ PHMEHCHHEM BEKTOPOB. Pewenne 3ana4 |G 13 [KontpomsHan  pad
cnbiTanmii; gopmyna Bepuym. Gopmyna bnbeRoeT HATUTHYECKOH FreOMETPHH Ha MIOCKOCTH  |OITK-2.1 Gora
yaccona, opmyna Jlannaca OTTK-2.2
Tema 3. Cay- [ekuua Ne 6-9. Jluckpernas cayqaiinas K-1.1 g OTTK-2.3
raliHBIE BEN- [BEIHYHMHA, 3aKOH ee pacnpenenenna. Ma- %Ell %
MHHBI €MATHUECKOE 0XKNAAHHE W IHCTIEPCHA OIMTK-2.1 3 Painen 3. Beenenne s ananus 4
HCKpeTHOH cyqaiinoil BennunHbl. buno- [OTTK-2.2 1o




! Dopmup : 0 Dopmup
Yo | | Howepwummanue neu, | yewwse :.,”mmm | Koa R  Howep wwaspanwe sexuuit, | yewse |04 | Kon,
nm | emer | TMPAKTHYUeCKHX 3ausTHl :;L::e‘re: Mipotasye || e LU Ry | MPAKTHYECKHX JANATHIl _::::m' Mepa pis g | 18c
Ulexumna Ne3. @yHkumug 01HOI nepeMeHHOMN. MpakTiyeckoe sanatne Ne7. UacTHbie npo- KoutponbHas pa-|
[Monsthe, obnacts onpeupenchns, muowe-YK-1.1 3BOAHBIE (DYHKUHH MHOIHX MEPEMEHHBIX bora
eTBO  3HaueHmii. OcHoBHble  cBoiictealy K-1.2 HX TeOMEeTpHueckHii cMbicn. Onpeaene- I
Tema 1. TTo- A . IVK-1.3 2 He ApoiiHoro uuterpana.  [eomerpuye-
e mco Y JLWHY MOHOTORHOCT, - METHOCTE;  Merynyic,) i Sk 1 IMIHUECKMIT CMBICT ABOIHOIO HH-
LB ke HOAHMHOCT, OrpaHUYeHHOCTh. OCHOBHBIGOTTK-2 2 erpana
Tema 2. Bu neﬂ!\:(cul;rapumc ¢pyukumn,  InementapunigONK-2.3 T WFasien T Teopax sepentaotsel :
MHCIEHHE SHERHE K11 ema 1. [Mexuna Ne 8. Kombunaropuxa, Cayuadinsie]YK-T.1
npenenos, VK-12 Kombunaro- jcobiTus BeposTHocTeil. Yenosnas pepoar-|YK-1.2
[ IpaTieckoe sansie Ne3. Criocobst BbI- |07 3 [KonTposnshas  pa- HKa HocTb. Popmyia noaHol sepostHocTH.  [YK-1.3 )
pcneHna npeaenos dynkunit, 3aMesa- [\ | leora 2 ema 2. Co- Dopmynel baifeca. Cxema nesasncumplx  OIK-2.1
TeBHbIe npeaeis. TOUKH pasphiBa. OIMTK-2.2 ObITHA M UX  McnieTannii: dopmyna bepuym. GopmynaOllK-2.2
OIMK-23 BeposaTHocTH [[Tyaccona, opmyna Jlarnnaca OlK-2.3
y : Tema 3. Cny- [[TpaktHueckoe 3aHaTHE NEBQ. ngpHHI.léIEb! VE' I %
YaiiHbIE BEIH- [yMHOXKEHHA H clodkeHHs. Beibopkn Ge3 -1.
Painen 4. [Iudpepenunansnoe ncuncnenne pynxunii oanoii nepemennoii 6 i EiGTE: DiSMerEIE, nepeeTaaonKiL 65 MIGI3. Kourpommes pi 5
TTexuna Ned. TTpoussoanas, ee cBolicTa.  |YIK-1.1 uetanna, BuGopku ¢ nosropom: pasmemte- [OIK-2.1  gora
I"eoMeTpuueckuii M mangecknii cmMbicn  [YK-1.2 ua ¢ nosTopoM. OcHoBHBIE KoMOHHaTOp- JOI1K-2.2
nponseoaHOIL [TpHMeHeHHe npou3BoaHol [VK-1.3 2 bie hopmynni. Bunom Hetotona MK-2.3
Tema 1. [To- [npu HccnenoBanuy dyHKIHRE OMK-2.1
HATHE NPOM3- 2 OYHASI ®OPMA OBYYEHUS
BOAHOI =
TeJ:m 2. Tlpn- pakTuueckoe 3anaTne Ned-5. Boiuncne- K-1.1 IKonTposbhas  pa- Ta6nuua Sa
i e npoussoaHoil. Kacatenshan n HopmanbYK-1.2 Gora
nponssooii < PAGHKY tynkunn. Mecnenosanue IVK-1.3 " Ile pe4eHb BOMPOCOB 1Al CAMOCTOATENLHOIO H3YUEHHSA AHCUHILTHHbI
YHKLIHH OINMK-2.1 SRR Ry IR [T Tf. pqeHL PACCMATPHE
OITK-2.2 i A Drhif
OTIK-2.3 : o ?
3 Paznen 3. Beenenue B ananui
Pazaen 5. Hurerpansnoe ucuncienne GyHKunn oanoi nepemMennoi & 1 | Tema I Monstue uncnopoii gpynxunn | Hessuwiii cnoco6 sananua dynxuuu (OTK-1)
T Paigen 4. inddepenunansnoe neuncienne QyHKuuil HECKOILKHX MePEMEHHBIX
cxuua Ne5. Heonpenenenuniii naterpan u|YK-1.2 2 | Tema 2 INpunosenns npouseonmoii | Meton naumenpumx kpaaparos (OITK-1)
- L n ro ceoiictea. Tabmuua unrerpanos. Bel- gﬁ-'g % | 1 Pasnen 5. Murerpasasuoe neuncienne Gyuxunii oa1Hoil nepemennoii
€mMa " E-YHCJICHHE HEONPEIC/TIEHHBIX HHTEIPAI0B ks -
e nenett- (peIeNe bl HHTErpan 1 ero cBoiicTBa. JOTTK-2.2 3 | Tema | HeonpeaeneHubiit nHTErPan ::.::l%n;) Flrli{'nir)pupoaanm HPPALMOHANBHBIX BBIPA
OIK-2.3 2
?'élxauf ce)rrﬁan yﬁ-i 5 [KouTponsHan pa- Pasnen 7. Teopun BeposTHOCTE#H
penenernsiil [Mpakruueckoe sanatue Neb, Buiuncnenme T bota 4 " Mpenemsnsie teopemst (YK-1.1; VK-1.2; VK-
[pHTErpan COMpEICCHHBIX HHTErPAIOB. Bbiuucie- %Ilfli(lé | 1 Tema 2 Caryuaiiibie BenHHHbI .3; OIK-2.1; OTTK-2.2; OTK-2.3)
He OMpeJeNeHHbIX HHTEMPAIOB OMK-22 — - =2 :
- OITK-23 3AOYHAS ®OPMA OBYHEHHSA
Painen 6. OyHKUHH HECKOILKHX NEPeMEHHBLIX 2 Ta6nuua 56
[lepeyeHb BOMPOCOB AN CAMOCTOATENILHOIO H3YUEHHA THCUWILTHHBI
Tema 1, Ya- . L -
CTHEIE NPON3- YK-1.1
{mm,usii Mexkuna  No6.  YacTHble npomno;muebfﬁ-}%
HKLHI He- }pYHKIMH MHOTHX nepemeHHbIx B HX reo-{YK-1.
CI?OJ‘II:KHX ne- Mgrpmccmﬁ cmeicn. Onpeaenenne asoit-OIK-2.1 | Pasnen 1. Jinscitnas anreGpa
MEHHBIX. oro uuTerpana. [eomerpuueckmii u pu40T1K-2.2 1 OKBHBANEHTHBIE CHCTEMB M JKBHBAJIEHTHBIE npeolpasosa-
BOMHOI HH- BHYECKHIT CMBICA ABOHHOrO HHTErpaia OIK-2.3 Tema 1. Cucrembl nuueiinpix | HHA. Meron I'aycca. Meton Kpamepa. Meton obparuoi
rerRal anreGpanvecKux ypaBHeHnii marpuusl (YK-1.1; VK-1.2; YK-1.3; OIIK-2.1; OIK-
2.2; OIIK-2.3)
Paznen 2. Bexropuan anrefpa n aHATHTHYECKAN IeOMeTPHA
2 [Tema 2. Auanuruueckas reo- | 3agaun ¢ mpuMeHenneM Bektopos. Pemenne 3anau anam-
17 18
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METPHA Ha MJIOCKOCTH

YK-1.3; OIK-2.1; OIlK-2.2; OIlK-2.3)

Paigen 5. UnTerpanisuoe ucuncjienne

yHKuHn 010 nepemenHoii

3 | Tema 2. OnpeneneHHbliil nure-
rpan

OnpegencHublil HHTErpan u ero croiicrea. Buuncnenne on-
peaenennsix uaterpanos (YK-1.1; YK-1.2; YK-1.3; OIlK-
2.1; OIK-2.2; OIK-2.3)

Pazpen 7. Teopun BepoaTHocTeii

4 | Tema 2. CiyuaiiHbie BENHUYHHBI

Teopema CI0KEHHA H YMHOKEHHA BepOATHOCTEH. Y cnosHan
pepostHoeTe, @opmyna nonHoit seposTHocTH. Dopmynst
Baiteca. Cxema He3aBHCHMBIX HCMbITaHmii: qropmyna bep-
uymm. Qopmyna [lyaccona, dopmyna Jlannaca (YK-1.1;
YK-1.2; VK-1.3; OIIK-2.1; OIK-2.2; OI1K-2.3)

5 | Tema 3 Cryqaiinbie BeAH4HHbI

JluckperHas cnydaiiHas BENHYMHA, 3aKOH ee pacnpenene-
Hns, MaremaTuyeckoe OKHAAHHE H INCTIEPCHS JIHCKPETHOM

cnyvaiinoii  semmmnnt  (YK-1.1; YK-1.2; VK-1.3;
OIIK-2.1; OIIK-2.2; OI1K-2.3)

5. ObPA30OBATEJIbHBIE TEXHOJIOTHH

Tabnuua 6

ﬂpnmeuenne AKTHBHBLIX H HHTEPAKTHBHLIX OﬁpaBOBaTeJIthIX TeXHOIOTHI

HaumenoBanme HCNO/IL3YEMBIX

e Tema u dopma 3aHATHA AKTHBHBIX H HHTEPAKTHBHbIX 06pazosa-
TeJIbHBIX TEXHOJIOTHIE
1. | Pasgen 1. Tema |, Matpuust v onpene- | [13 | Pewenne 3a0a4 ¢ npuMeHeHHeM LH(POBLIX
JHTEH TEXHONOTHi
2. | Pasznen 1. Tema 2. Cucremsl muHeiinpx | [13 | Peinenue Keiicos, CHTYaUHOHHBIX 33aHHi
YpaBHEeHHii npo(ecCHOHANLHOI AeATENBHOCTH

BOAHO

3. | Pasnen 4. Tema 2. Tpunosenns npous- | [13 | Pewenne keiicos, cHTyauHOHHBIX 3a1aHH#

npodeccHOHANLHOI AEATENBHOCTH

4. | Pazgen 7. Tema 1. KomGuuatopuka J1 | Tpobaemuas nekuus

5. | Pasgen 7. Tema 2. Cryuaitusie cobeimua | 13 | ['pynnosas paGota, COBMECTHOE pELICHHE

3aja4, JHCKYCCHH

Hbl

6 Pasgen 7. Tema 3. Cnyuaiinbie senuau- | [13 | Beinoanenue TBOpYecKoro sagaHua

6. TEKYIIHI KOHTPOJIb YCMEBAEMOCTH H NPOMEXKYTOYHASA ATTECTALUA
o UTOIAM OCBOEHHA JUCHHILJIHHBI

6.1. THNOBBIE KOHTPOJLHbIE 32IAHHA HIH HHBIE MATEPHAJIBI, HeOGX0AHMBIE JIst
OLIeHKH 3HAHHIH, YMEHHH H HABBIKOB H ONbITA AeATENbHOCTH

Cemectp |
Konrpoabnas pabora Nel «JIuneiinan anreépa»

1. Pewnts maTpuutoe ypaBHeHHe X+3(A-B)=4C-E , rne

oy S Pes )

=1 3 & 7 Z 3 -1 4
2.Buimonuuts geiicteua | 3 4 2 1| 5|* 5 2 3|
0 7 8 2 | 1 -2 3
1 23
3. Beluucnute onpenenurens 2 0 4.
5 6 7
1 1 2
4. Haiitu ob6patHyio Matpuuy 4™, ecim A=[2 -1 2|,
4 1 4

5. Pewutb cHcTeMbl IHHEHHBIX anrebGpanyeckux ypasHeHuil no gopmynam Kpame-
pa, MaTpHUHLIM MeTOIO0M, MeToaoM [Maycca:

3x, +4x, +2x, =3

a) {2x,—x,-3x,=-3

i+ Fag g ==1

X, +x,-x, =36
G) sx =X kX =13,
2%, +x;+x, =7

Kountrponbhas paGora Ne2 «BextopHan anrefpa H aHAJIHTHYECKAs reoMeTpHs»

1. Jlanbt BEKTOPbI @ = 4i—2 + 3k u b = 2i— j +1.5k . BbIACHHTB, GyayT 11 OHH KONIH-
HEapHBIMH,

2. Tpn Kakux 3HaueHusx m GymyT MepneHAMKYIAPHbI BEKTOPbI @ =mi—2j+3k U
b=2-j+mk?

3. [poeepeTe, ABAAOTCA AH BeKTOpel 47 ({"l"3), b= {3‘0-"2), ¢=(-113) xomnna-
HapPHBIMH,

4, Yron mexay Bextopamu a u bpasen 30°. BLIUMCIHTE CKanApHOE NMPOH3BEACHHE
ITHX BEKTOPOB, €CITH @ = 3i+3], H =8.

5. HaiiTh yron Mexny BeKTopoM a = (3:-25) 1 ocblo OX.
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6.CocTaBbTe ypaBHeHHe MpAMOi, Npoxoasiei yepes ABe TOUKH A(-2;3) u B(l;-2).
[Npeobpasyiite ero k obuwemy ypapHeHuto. Cnenaiite uepréx.

7. CoctaBbTe ypaBHEHWE MPAMOii, NEPNEHANMKYIAPHON MpAMOR 4x+2y-3=0 H
npoxoasiiei yepes Touky M(-3;2).

8. CocraBuTh ypaBHeHHe NpiMoit, npoxoaauieii yepes Touky A(2,0,-1) napannens-
HO naockocTH 3x+4y-z+4=0.

9. CoctaBuTh ypaBHEHHE MJIOCKOCTH, MPOXoisieil Yepe3 TPH 3a0aHHbIE TOYKH
A(1,0,2), B(-1,2,0), C(3,3,2).

10. IMpoeepbTe MepneHauKyIspHOCTS MPAMbBIX:

X _y-2 3 Bx+y-5z+1=0,

H
1 -2 3 2x+3y-8z+3=0.

11. TpuBectn ypaBHeHue KpuBOi x’ —2x+3p’ +12y—5=0 K KaHOHHYECKOMY
BUJY H [OCTPOUTH €€, HATH YUCIIOBBIE XaPaKTEPHCTHKH

KouTpoabuas pabora Ne3 «Beenenne B ananmns»

1. MccnenyiiTe Ha HeMpepbIBHOCTb, TOUKH pa3pbiBa (yHKLUMH:

o x=3 eciu x <0
"{U)_{S' echu x>0
2. Haiinure cnenylomue npenenu-
. x—x' 2x? —x— sin3x e o
a 10 or
YU Coeri” ls.l.flf s B im0 fim(1+)
3 3 2
. 2 7 3 4 .
5 !-mw . (x o8] o ]
=2 x'—x—6 n'—m: LS L | el 2xt =1 2x+1
2 X L+7 ol
lim 2% lim—4x) lim xctg5x. lim 3*!
) x=+=2 (x i 2) i 3) ll_l;l;}l(] 4.76) 5 =0 &%, L x-lbl 0

Kourponnuas pabora Ne 4 «/Inddepenunanbuoe ucuncienne GyHKunn oa-
HOH nepemMeHHoH»

1. Haiianre npon3BoaHbie clieqyomMX GpyHKLni

a)}’ = (arcsin %] .67 arctg” (er)_(3:c+ x2}5 ;
Jx

8) y=2Inx-(2° -1)+_2: r) y=(x+2)"".
x_

x=~1-252, )y_x2—3x+2_5 log, x +3
) ¥ = arccosSt + 7, 11 X +2x+1 Z

21

2. CocraBbTe ypaBHEHHUA KacaTenbHOH K kpuBoit Xy =4 B Toukex, =1.

3. BbluncnuTe npubIMKEHHO, ucnom,sys nuddepenumnan y=vx' +8 npH
x =109

cosdx —1
4. Beruucaure npenen no npasuny Jlonurana lim

T+ (elx B I)3 ’
5. Toctpoiite rpapuk (GYHKUMH C MNOMOLIBIO MPOM3BOAHON MEPBOro MOpAIKa
y=—x"=3x" +9x+I1,

6. Hailnute npoMeXyTKH BBIMYKJIOCTH, BOTHYTOCTH M TOYkH neperuba ¢yHkuun

y=2x-3Vx?.
3
B . .
7. Hailmute acCHMNTOTEI W MOCTPOiiTE cXeMaTn4HO rpaduk GyHkuun V = 7( = I)Z :
X

x*=3x+3

8. INposeaute nonHoe uccneaoBaHne GyHKUMH H MOCTpoiiTe rpaduK y= I
e

Cemectp 2
KontponsHan paGora Ne 5 «HMuTerpansHoe HeuHeaeHHe PYHKUHH 01HOI

nepeMeHHOI»

1. HaiiTi HeonpesienieHHblE HHTErpabl

I)I[L_I‘EH 2)J[B+2x1 . xlz__Jdr
6
}_I- tinxx 4) J'x{Bx?H)‘dx
2x—| E A
S)I.r2+2x+lﬁdr 6) [Vi-e*eds
[ xsin(2x)dx 8) J(dx;?
dx
KTy 9 |

2. BeIYMCIUTE ONpeaeeHHbIe HHTerpabl
2 I x
I(xz +—)dx. 2) jln sin xdx
1 X 2

3. Bolunenuts mnowas GUrypel, orpaHHueHHol nunuamu  3x— y =4, y’ =6x

22



Kontpoabtan patora Ne 6 « DyHKUHH HECKOJILKHX NepeMeHHBIX)

l l— E oagd
1. Haiitn o6nacte onpeaeneHus QyHKunn =z = l(-ﬁ_—y—)
=¥

2. HaitTv 3Hauenus 4acTHBIX MPOM3BOAHBIX DYHKIMIA B 3anaHHON TOYKE!
1

a)-=x' (1) 6) zzln(JI+\/}) (1),

%

3. Haiitu g‘—’:, ecnu u = xy+sin(x + y).
=

4. Haiitn skerpeMyMbl GyHKIMM z = x° +2p° —4x— 6y + 2.
» Inx Iny
5. Haiitu npousBoaHyo (pyHKLUHH 2 = 7 —— B HanpasieHuH sextopa (1;1).
! X

6. Haiitu skcTpemansHoe 3HaueHHe GYHKUMN z =2x+ y— vy’ —x" NPH YCIOBUH x+2p =1.

2 ).l
7. BoluMCANTL NOBTOPHBIH HHTErpa Ia}'j(Zx +y)dx.
-2 ]

2 1
Sype=

4 L
8. V3MEHHTH NOPANOK HHTErPHPOBAHHSA B ABOHHOM HHTErpane: Idy jf(x;y)a&_
1 I

¥

xl
3 a‘xdy, rae D — obnactb, orpaHHYeHHas M-

9. BelMMCIUTh JABOHHOM HHTErpa ﬂy
2]

|
HUAMH @ V=—,Vy=Xx,x=4.
X

Koutpoasnas pabora Ne 7 «Cayuaiinbie coObITH

1. CKOMBKO pasiuuHBIX MATH3HAYHBIX YHCEN, JENAMUXCA HA 5, MOIKHO COCTABHTD, Me-
HAs MecTamu uudpst B uncne 103657

2. B ypue 12 wapos. Cpeau 31ux wapoe 3 Genbix ¥ 9 uepubix. KakoBa BepoATHOCTb
TOFO, 4TO HAYJauy BBIHYTHIE /IBA LIAPA OJHOBPEMEHHO OKaKyTCs GenbiMu?

3. B pannoctyauu Tpu MUKpodoHa. J1ns Kakaoro U3 nepBbiX AByX MUKPO(OHOB BEpO-
ATHOCTB TOFO, YTO OH BK/IOYEH B JaHHBIA MoMeHT, paBHa 0,45, a una Tpetbero — 0,9.
HaiiTi BepOATHOCTb TOTO, YTO B AAHHBII MOMEHT BKJIIOYEHBI 2 MUKPO(OHA.

4. B npopaxe umerotcs Genbie M KOPHUHEBbIE Aiilla B COOTHOIIEHHH 2:3, MpHUieM npo-
u3soacTeo 60% Genbix ¥ 71% KOPUUYHEBBIX AHLL JATHPYETCA OHEM, MPEALECTBYOLHM
JIHIO MIPO@XMH, a OCTAIbHBIE fiiLia JaTHpyloTca Honee paHHuMH uncnamu. okynarens
3aKasbiBaeT fiila, JaTHpYeMbIe JHEM, MPEIECTBYIOLMM AHIO NMPOAaXH, HE3aBUCHMO
oT nx usera. Kakopa BeposTHOCTE TOFO, YTO My NPOAAyT peweTky Genbix suul?

5. Tenedonnas ceves yupemaenus obcnyxusaer 200 aboneHToB. BeposaTHocTs TOrO,
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YTO B TEYEHHE MHHYTHI BHYTPH 3TOM CETH KTO-TO KOMY-TO M03BOHHT, pasna 0,7. Kako-
Ba BEPOATHOCTH TOFO, UTO B TeHeHHe MUHYTHI Gyaer 5 3soHkoB? KakoBa BepoATHOCTD
TOrO, 4TO B TeueHWe MHHYTHI Oyaer He Gonee 5 3poHkoB? HaiiTu HauBeposTHeHLIee
YHUCI0 3BOHKOB B TEYEHHE MHHYTLIL.

6. [Tpou3BOAMTCA 5 BBICTPENOB MO pe3epByapy ¢ rOpIOYHMM, MPUYEM pe3epByap nocne
MepBOro NnonajgaHus B HEro BOCMNIAMEHAETCA, a NOocAe BTOPOro MonagaHusa B HEro —
B3pbIBaeTcs. BepoaTHOCTb NONANaHus B pe3epByap Npu Kaxaom BeicTpene pasua 0,3.
HaiiTh BEpOATHOCTE TOrO, 4TO pe3eppyap OyNeT NoA0HOKEH, HO HE B3OPBETCH.

7. Cawa rnonagaer B MUILEHb MPH OHOM BhICTpene ¢ BeposTHocThio 0,8, Maia — ¢ se-
positHocThio 0,7, a [Mama — ¢ seposatHoctsto 0,75, Cawa peictpenun 2 pasa, Mawa — 3
pasa, ITawa — 1 pas, nocne yero B MuiuenH Gbino oGHapyxeHo oaHo oteeperre. Kakosa
BEPOSTHOCTH TOFO, 4TO B MUIIEHL nonana Mawa?

Koutrponbhas paGora Ne 8 «Cayuaiinble BeTHUHHBLI

1) ¥pna cogepacnr 1 kpacuwtil 1 2 Benbix mapa. I ypusl nocieppareasnn ©
posppamenned winiekaor 3 mapa. Cocrasuts pua pampegenenns aneia Oejbx
AP0 B CPeT NE3BI1EeH HBIX .

2) Acenerent Hpanos na npaxruueckom sansitui o rese "Jnddpepenunponanne
crosnolt dynkmpn "yenenaer peumrs 10 3agau e seposrnocrsio 0.2 09 sagem - ¢
BeponTHocTLI0 0.4, 8 saga'l - ¢ BEpOATAOCT LI 0.3, aubo 7 sagaq. Haltru aneneponio
12 OZJHOM 3 AHATHH.

"Incila 1)"”"'”'”\”( aIa:
2 Ay :
3) Jdana naornocrs pacnpegetenus flx) = = npn 2 < r < 5u f(x) = 0w

[ 4
ocranbnmx roukax. Hallrn anaienne c .

4) Halirtn saremarnueckoe oxuganne U gictepano  nenpepbisnoll ey uafinodi
BEMHBLL, €0/ HAOT HOCT L PACTPEEIEHN S BePoHTHOCT el

0 ,ecam r < 1
flz) = ?,3—1(,1:2 +4z) ,ecml<r<3

0 ,eecmm r >3
5) Cuyaafinan neammma X pastovepno pactipegedcna na orpeske [ab] | nprues
M(X)- 2, D(X)= 2. Haillrn au b,
6) Iyern sec nofi manuofi peibbl MOTIHH AETCH HOPMATLHOMY 3AKOHY € ITapaMeTpani

(375rpu; 25rpy). Haltrn seposriocrs toro, aro sec ognoil nofimannofl peibnt 6y er
ot 300rpy. g0 426rpa.

Hepeqem, BOMNPOCOB, BEIHOCHMBIX HA 3K3AMEHbI

Cemectp 1
Jluneiinan anredpa
1. Marpuua. Buasl matpuu,. JlefcTBHA HAll MATPHLIAMH,
2. Onpeaenutenu. CoiicTsa onpenenureneil. Beruucnenne.
3. MuHop, anrebpanyeckoe jononHenne. BeluucneHne onpeaennTens panokeHHeM 1o
cTpoke (cTonGLyy), MOHHMKEHHEM TIOPAIIKA.
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4, ObparHas MaTpHLa, TEOpeMa O CYLIECTBOBAHHH W EAHHCTBEHHOCTH OOpaTHOH mar-
pHLBI.

5. DnemeHTapHble Npeobpa3zoBaHnus MaTpHLL DKBHBATIEHTHbIE MATPULbl. PaHr marpu-
usl. CroiicTa paHra. Teopema O paHrax SKBHBANEHTHbIX MATPHLL.

6. Crynenuaras matpuua. Teopema o paHre CTyneHYaToH MaTpHLIbL.

7. CucteMsl nuHelHbIX anrebpanyeckux ypasHenui (CJIAY) (onpeaenenus: coBmect-
Hoil, HecomectHoii CJTAY, pewenusa CJIAY). Yenosus coBmectHocTi CIIAY.

8. Matpuunas 3anuce CJIAY. Pewenne CJIAY ¢ nomotuisio 06partHoOi MaTpHLibl.

9. ®opmynel Kpamepa.

10. Onpeaenennsie 1 Heonpeaenenusie CIIAY. Meron Iaycca.

11. OnHoponusie CJIAY. dynaameHTanbHas CHCTEMA PELLICHHH

12. OnpenenuTenu BTOPOToO M TPETHETO MOPAAKOB, HX CBOMCTBA. MUHOpHI W anreGpan-
yeckHe J0MoHeHns. Bolucnenre onpeaenuTeNich TPEThEro nopAAKa pasiomKeHHEM 10
3/1eMEHTaM CTPOKH (cTonbua).

13. Peuenue cucreM anrefpanueckuX JIMHEHHBIX ypaBHeHWil metogom [aycca, ¢ no-
MOLIBEO 0BpaTHO# MaTpHLLbL, O hopmynam Kpamepa.

BexTopHas ajare6pa H AHATHTHYECKAN FeOMeTPHS
14. Bextopsi. IlpamoyronbHsiii aekapros 6asuc. Pasnoxenue sektopa no Gasucy. Ko-
opaMHarel Bektopa. [liuHa sektopa. HanpapnsioLine KOCHHYCEl BEKTOPa.
15. Ckansproe npouseeseHne BekTopos. CkanapHoe MpPOW3BEICHHE B KOOPAWHATaXx.
VYenoBue OpTOroHAILHOCTH BEKTOPOB. YT0/ MeXKy BEKTOpaMH.
16. BekTopHOE MpOM3BEAEHHE BEKTOPOB, €ro CBOiCTBA. ['€OMETPHUECKHH CMBICT BeK-
TOpHOTO NpoH3BeaeHHs. BekTopHoe npousBeieHHe B KOOPAUHATAX. Y Cl0BHE KOILTHHE-
apHOCTH JIBYX BEKTODOB,
17. CMelnanHoe npoH3BeeHHe BEKTOPOB. ['eOMETPHYECKHI CMbICI CMEIaHHOTO Mpo-
u3seneHus. CMemaHHOE MPOM3BEAEHHE B KOOpAMHATax. YCIIOBME KOMIUIAHAPHOCTH
Tpex BEKTOPOB
18. O6iuee ypaBHeHHE MJIOCKOCTH, YCIOBHs MapaielbHOCTH W NEPHeHaNKYNApHOCTH
M0CKOCTEH, YroNn MekKIy NIOCKOCTAMH, PACCTOAHHE OT TOUKH [0 NJIOCKOCTH. Y paBHe-
HHE IIOCKOCTH, NpoXoALLed Yepes TPH JaHHbIE TOUKH,
19. VpaBHeHHs NPAMON B NPOCTPAHCTBE, YC/IOBUA MApaienbHOCTH H NEPIEHAHKYNAp-
HOCTH MPAMBIX, YTOJ MEXKIY MPAMBIMH.
20. B3aumHoe PacriofloKeHHe TJIOCKOCTH H MPAMOH B NPOCTPAHCTBE: YC/NOBHSA mapai-
NeNbHOCTH, MEPNEeHAHKYIAPHOCTH, MPHHAANEKHOCTH NPAMOH MIOCKOCTH, YTON MEXIY
[IOCKOCTBIO W MPAMO.
21. VpaBHeHHs NpsAMOH Ha NAOCKOCTH, YCIIOBUA NapaiiefbHOCTH U NeprieH UKy IApHO-
CTH MPAMBIX, YIOJl MEXKIY NPAMBIMH, PACCTOAHHE OT TOYKH 10 NPAMOH.
22. KpuBbie BTOPOTO NOpAKA: OKPYKHOCTB, 31aunc, runepbona, napabona.

Beeaenne B aHAAH3
23. Onpenenenne GyHKLMM, cNOCOOBI €€ 3anaHHs.
24. YeTHOCTh, HEYETHOCTh (PYHKLIHH,
25. OcHOBHBIE IeMeHTapHble GYHKLMH,
26. lpenen hyHKLHK B TOLKE, EMO CBOHCTBA.
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27.
28.
29.
30.
31.
. Knaccudukaumsa Touek paspblpa.
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33.
34.
35.
36.
37.
38.
39.
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HenpepblBHOCTb (DYHKLHMH B TOUKE.
Turbl HEONPEIENEHHOCTH NPH BbIYHCIEHWH MPEIENOB.
BeckoHeuHo Manbie (PYHKLUHMH B TOUKE.

KBHBANEHTHbIE (QYHKIHH, UX HCTIONB30BAHUE NPH BBIYHCICHHH MPEENOB.

[lpenen creneHu.

Juddepenunanbroe neunciienne QYHKUHH 01HOI nepeMeHHOH
[MoHATHE NPOH3BOAHOI QYHKLMH B TOUKE.
MeXaHHUYECKHI W reOMEeTPUUECKHH CMBICH IPOH3BOAHOM.
[TpaBuna BEIYMCIEHHUS MPOH3BOIHON.
[Tpou3BoaHas CROKHOH PyHKLMHH.
VpaBHEHH:A KacaTellbHOH H HOPMAJIH.
[MousaTue auddepeHtMana, €ro reoMETPHYECKHHA CMBICI.
[pasuno Jlonurtansa.

. OcHoBHbIe Teopembl T HepeHLHANBHOTO HCUHCAEHHS.
41.
42.
43.
44.
45.

Heofx0/MMO€e H I0CTATOMHOE YCIOBHA MOHOTOHHOCTH (hYHKLHH,
Heobxoaumoe H 10CTaTOMHOE YCIOBHA TOUYKH 3KCTPEMYMa.
Heo6xoaMMoe W A0CTaTOuHOE YCIOBHS BHIMYKJIOCTH rpadmka QyHKUNH.
Heo6xoMMoOe W I0CTATOMHOE YCIOBHS TOUKH neperkba.
BeprukaibHble H HAKJIIOHHBIE ACHMITOTI.

Cemectp 11

HurerpanbHoe HeuHceHHe PYHKUUH OAHOH nepeMeHHokH
INepBoobpasHeie, MX CBOHCTBA
Heonpenenenublii uuTerpan
CeoiicTBa HeONpeeNEHHOTO MHTErpana.
Tabnuua OCHOBHBIX HHTErPaloB.
[Moasenenue noa 3Hak auddepenunana,
dopMysia HHTErPHPOBAHMSA O HACTAM.
3aMeHa nepeMeHHON B HeonpeaeneHHOM HHTerpae,
WnTerpassl ¢ KBapaTHBIM TPEXUIEHOM B 3HAMEHATEIE.
HHTerpupoBatie palMOHAIBHBIX BLIPAKEHHH.
MHTerpHpoBaHie TPUTOHOMETPHUYECKHX BBIPAXKEHHH,
HHTerpupoBaHHe HPPaLHOHASILHBIX BEIPAKEHHHA.
unepGonuueckue GpyHKUMH, HX UCTIONB30BAHWE B HHTETPHPOBAHHH,
Onpenenenubiii uHTerpan. Onpeaenexue.
CroiicTBa ONpeIe/IEeHHOrO HHTErpana.
OnpeseneHHbii HHTErPan ¢ NEPEMEHHBIM BEPXHHM MPEAETOM.
dopmyna Hetotona-JleiiGHuua.
HUuTerpupoBaHHe Mo 4acTsiM B ONpeaeeHHOM HHTerpase.
3ameHa nepeMeHHol B ONpeaeNeHHOM HHTErpane.
Popmyna BbIYHCIEHHA NIOLAIH.
Briuucnenue oObema Tena BpaileHms.

DusnyecKkHe 1 FeOMEeTPHYECKHE NPHIIOKCHHA ONPEeIeneHHoro HHTerpana.

26



q)yHHllHH HECKOJBKHX NepeMEHHBIX 2
22. Ob6nacte onpenenenns OHIL Tlpenen, HenpepeiBHoCcTh. CBoficTBa QyHKUMHHA, He-
NPEPLIBHBIX B OrPaHUYEHHON 3aMKHYTOH 00nacTH.
23. YacTHbie MpOM3BOHBIE MEPBOro NOPAIKA, HX FTEOMETPHUYECKOE HCTONKOBAHHE.
24, YacTHeie NPOM3BOJHBIE BLICLIHX MOPAIKOB.
25. uddepenumpyemocts U nonnbii auddepenunan GpyHKUHH.
26. Tlpumenenne nonHoro audpdepeHunana k NpHOAHKEHHBIM BBIYHCICHHAM.
27. Juddepenumansl BLICLIHX NOPAAKOB.
28. [lpouzeoaHas cnoxHoil dyHkuuu. [Tonnas npousoaHas.
29. uddeperHunpoBanue HesBHONH GyHKUMH.
30, KacarenbHas riockocTb H HOpMa/ib K NOBEPXHOCTH.
31. DkcrpemyM (pyHkumn aByx nepemenHbix. Heobxonumoe u gjocratoutoe ycrioBne
IKCTPEMYMa.
32. HauGonbluee U HauMeHbLIee 3HAYEHHs (PYHKLMH B 3aMKHYTOH obnacTu.

Teopus BeposiTHOCTEi
33. OcHoBHble hopMyJibl KOMOHHATOPHKH.
34. Cnyuaiinble cobbitisa. Buapl cobeitnii. Knaccuueckoe ornpesieneHHe BEpOSTHOCTH.
35, CraTHCTHYECKOE onpefieneHHe BepoSTHOCTH. [ eoMeTpHYecKHe BEPOATHOCTH.
36. 3aBHCHMBIE W HE3aBHCHMBbIE COOBITHA, YCIOBHAs BEPOATHOCTL. Teopema yMHOKe-
HU3 BEPOATHOCTEH.
37. Teopema cnoxenus BepostHocteil. [TporuBononosxmeie coObITH.
38. BepoATHOCTB NoABIEHHs XOTA Obl OHOTO COOBITHS.
39. ®opmyna nonHoii BepostHocTH, Dopmysnel beiieca. ®opmyna Bephyinnu.
40. JlokanbHas u MHTErpanbHas Teopemsl Jlannaca. ®opmyna [lyaccona.
41. CnyvaiiHbie Bei4HHBL. 3aKOH pacnpeneneHus IHCKPETHOH Clly4aiiHOH BENUYHHBL,
buHoMHaNbHOE pacnpeneneHue.
42. Pacnpenenenue INyaccona. ['eomerpuueckoe pacnpeneneHue.
43. T'unepreoMeTpuyecKoe pacnpeneneHHe.
44. MaremaTHUECKOE 0KHAAHHE JUCKPETHOH CITy4aiiHOI BENMYHHBI H €ro CBOHCTBA.
45. JlucriepcHs OUCKPETHOH cliyuaiiHOM BeIHYHHbBI H €€ CBOHCTBA.
46. ®dyHKuMa pacnpeaeneHus cny4adHOH BENHYHHBI H €€ CBOHCTBA.
47. TInoTHOCTh pacnipeaesieHHs ClyqailHON BENMYMHBI W ee cBoiicTBa. BepoaTHocTsb
nonagaHusa ciyuaiiHoi BeNHUHHB! B 3alaHHBIA HHTEPBAJl.
48, YucnoBble XapaKTepUCTHKH HENPEPLIBHOH CITyYalHOH BETHYHHBI.
49. PaBHOMepHOE pacrpe/ieNeHHe H ero YHCIOBbIE XapaKTePHCTHKH.
50. TlokaszaTensHoe pacnpeneneHue U ero YHCIOBbIE XapaKTEPHCTHKH.
51. HopMmansHoe pacrpeaeneHHe 1 ero YHCIoBble XapakTepHcTHKH. BeposTHocTh no-
najaHus B 3aJaHHBI HHTEPBAl HOPMALHOW CyuyaHHOH BenHuuHbl. BeposaTHOCTh 3a-
JIAHHOTO OTKJIOHEHWS CIy4aifHOil BenH4MHBI OT €€ mMaTemaTHueckoro oxuiadus. Ipa-
BUIIO TPEX CHIM.
52. llentpaneHas npeaencHas teopema. Hepasencrso YeGwunepa. 3akoH Gonmbimnx
uuces YeOuiwena. 3akoH Oonbiunx uncen bepuynnu
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6.2. OnucauHe nokasarelied H KPHTEPHEB KOHTPOJIA YCNeBAEMOCTH, ONHCAHHE

KA OUEHHBAHHA

KpHTepuH OLEHKH BbINOMHEHHA KOHTPOJILHBIX paboT:

IlIxana oLeHHBAHHA OueHka

85-100% npaBuAbHO PELIEHHBIX 3a1aHHH

“5" (oTnHYHO)

60-84% npaBuiIbHO PELUEHHBIX 3aaHHA

“4” (xopoluo)

40-59% npaBuJIbHO PELIEHHBIX 3aaHHH

“3" (Y10BNETBOPHTENELHO)

0-39% npaBHIBHO pELIEHHbIX 3aJ1aHHH

“2” (HeyJOBICTBOPHTEIEHO)

KpurepHHu oueHHBAHHA pe3ysbTaToB obyuenus (Dk3ameH)

Ouenka Kpurepun oueHHBaHHA
OUEHKY «OTJTHYHOY 3aCTYKHBAET CTYEHT, OCBONUBLIHH 3HAHNA, YMEHHA,

Boicokuil ypo- | komneTeHum# u TeopetHueckuii maTepuan 6e3 npobenon; BHNONHUBLINIG BCE
BEHB «5» 3a/aHMs, PEllyCMOTPEHHbIE YHEOHBIM NIAHOM Ha BHICOKOM KaueCTBEHHOM
(oTnHuHO) YPOBHE; NPAKTHYECKHE HABBIKH NPOMECCHOHATLHOIO MPHMEHEHHA OCBOCH-
JAYTEHO HBIX 3HAHUI chopMHpPOBAHEL

KomrneTeHIHH, 3aKpenIéHHbIE 38 AHCUHIIHHOI, cPOPMHUPOBAHBI HA YPOBHE —
BLICOKHI.

Cpeumnuii ypo- OLIEHKY «X0POWIO» 3aC/YKHUBAET CTYICHT, MPAKTHUECKH MOMHOCTHIO OCBOHB-
et wuii IHAHKA, YMCHHA, KOMNETEHHH W TeopeTHYeckHii MaTepuan, yuebunie
(xopottic) 3aJaHHA He OLEHEeHbl MAKCHMATIBHBIM YHCaoM DannoB, B OCHOBHOM chopmu-
S POBAJ NMPAKTHYECKHE HABBIKA.

Komnerenumn, 3akperiétble 3a JHCUHIIHHOA, CHPOPMHPOBAHE! HA YPOBHE —

XOpOLIHH (cpeaHHii).

OLIEHKY «YI0BJIETBOPHTEIBLHO» 3ACHYKHBACT CTYEHT, YACTHYHO ¢ npobe-
[Moporosetii ypo- | naMu OCBOHBIIHIT 3HAHWSA, YMEHHA, KOMIIETEHIWH H TEOPETHUECKHIT MATEpPH-
BeHb «3» (ya0B- | an, MHOrHe yveGHble 3a1aHus MO0 He BRIMOAHH, 1100 OHH OLEHEHDI YHC-
NETBOPHTENLHO) | JIoM Da/ioB GIH3KHM K MHHHMANTEHOMY, HEKOTOPbIE NPAKTHYECKHE HABBIKH

JA4TEHO He C(POPMHPOBAHBL.

KomneteHiuun, 3akpeniéHHbIe 3a AUCLMIIHHOHN, copMUPOBAHBl HA YPOBHE —

JOCTATOUHBIA.
Huskuii ypoBeHb | OLEHKY «HEYJOBICTBOPHTENBHO» 3aCHYKHBAET CTYIEHT, HEe OCBOMBLIMI

«2» (HeyoBfe- | IHAHMA, YMEHHA, KOMIMETEHIWA H TeopeTHYeckuii MaTepuan, yueOHbie 3ama-

TBOPHTENLHO) | HHA HE BHINOJTHHI, MPAKTHYECKHE HABLIKH He CPOPMHPOBAHbL.

HEAUTEHO KoMneTeHumi, 3aKpeniénnsie 3a THCUHIUTHHON, He c)opMHpOBaHSL,

7. YYUEBHO-METOJIUWYECKOE H HHOPOPMALIHOHHOE OBECIIEYEHHE

JHCHHIIHHBI
7.1 OcHoBHasA AHTEPATYypa

Ilunaues, B. C. Bobicwas maremartuka; yueGuux a1 sysos / B, C. Llunaues. — 8-e nia., nepe-

pab. u aon. — Mockea: M3narensctso IOpaiir, 2025, — 351 ¢. — (Beiciuee ofpa3zoeanne). — [SBN 978-
5-534-21606-6. — Tekcr; anexktponHmii // OOpasoparenshas nnaropma HOpaiir [caiir]. — URL:
https://urait.ru/bcode/581814 (nara obpamenns: 24.06.2025).

2. byrpos, 5. C. Buicman matemarika. 3anaunuk: yuedbuoe nocodue nana sysos / 5. C. byrpos, C.
M. Hukonscknii, — Mocksa: Haparenscteo [Opaiit, 2025, — 192 ¢. — (Beicee o6pa3osanne). — ISBN
978-5-9916-7568-0. — Teker: nexrpounsiii // Obpazosarenshas nnardopma KOpaiir [caiit]. — URL:
https://urait ru/bcode/5608 16 (nata obpamenusa: 24.06.2025).
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3, I'mypman, B E. Teophus BepoATHOCTEN H MAaTEMAaTHUECKas CTATHCTHKA: YHEOHMK 1A BY30B / B.
E. I'mypman. — 12-¢ w3n. — Mocksa: Manatenscrso 0paiit, 2025. — 479 ¢. — (Buiciee ofpasosanuc).
— ISBN 978-5-534-00211-9. — Tekct: 3nektponnsiii // O6pasosatesnan nnardopma lOpaiit [caiit]. —
URL: https://urait.ru/bcode/559584 (aara oGpawmenns: 24.06.2025).

7.2 lonoanuTeIbHAA JHTEPATYpa
1. Mnotuukosa, E. . Marematnueckuil aHann3 ana IKkoHoMuueckoro Oakanaspuara yueOHHK H
npaktukym A Byios / E. [, [ioruukosa. — Mocksa; M3narenserso HOpaiir, 2025. — 253 ¢ - (Boic-
wee obpazopanue). — ISBN 978-5-534-19363-3. — Tekcr: 3nekrponnbtit // OGpasoparenbHan niar-
dopma IOpaiit [caiit]. — URL: https://urait.rw/bcode/563950 (nara obpautenna: 24.06.2025).
2. Mmbun, B. A, Matemarnueckuii anams B 2 u. Yacts | 8 2 kn. Knnra 2: yueGnuk s 8y3os /
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10paiir, 2025. - 315 ¢. — (Bricwee obpazosanne). — ISBN 978-5-534-07069-9. — Texkcr: WIEKTPOHHBI
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TikyM A Bysos/ B, JI Kmowun, — 6-¢ usn., nepepab. n gon. — Mocksa: Hinarenncrso IOpaiir,
2025. — 143 ¢. — (Beicuree o6pasosanue). — ISBN 978-5-534-18105-0. —Teker: anekrpontbtii // OGpa-
soparenshan maropma [Opaiir [caiit]. — URL: https:/urait.ru/bcode/559798 (nara obpawenus:
24.06.2025).
8. CGopuuk 3ana4 no spicuiell Matemarnke 8 4 4. Yacts 3: yyeOHoe nocobue aia BY308B / noj pe-
naxumeii A. C. [Mocnenosa. — Mocksa: M3narenscrso KOpaiit, 2025. — 395 ¢. — (Bricuee obpasosa-
uie). — [SBN 978-5-9916-7930-5, — Texkcr: anextpounsiii // Obpasosarenshas nnaropma HOpaiir
[caitr]. — URL: https://urait.ru/bcode/561745 (nara obpauierns: 24.06.2025).
9 Hukutun, A. A. Maremarnueckuii anamms. CGopHuk 3amzau: yuefHoe nocobue and By308 /
A. A, Hukmrtun, — Mocksa: HManatenscreo FOpaiir, 2025.— 353 ¢ ~ (Buicmee obpaszosanue). —
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ISBN 978-5-9916-8585-6, — Teker: anektponnsii // OGpasosatensuas naardopma [Opaiir [caiit]. —
URL: https://urait.ru/bcode/560413 (nara obpawenns; 24.06.2025).
7.3. HopMaTHBHBIE NPABOBbLIE AKTHI
He npeaycmorpeHo

7.4 MeToanyecKne YKA3aHHS, PEKOMEHIALHH H 1PYTrHe MATEPHAbI K 3AHATHAM
1. Jlemuna T.1O., Upanuosa H.H., Heuckawosa E.B. Beicman maremaruka. HuausnayanbHeie 3ana-
uua — M.: U3a-so PTAY-MCXA, 2008,
2. Jémuna T.10., Henckamosa E.B, — Maremaruxa: C6opuuk 3amau. — M.: HU3n-so PIFAY — MCXA
umenn KA. Tumupsasesa, 2013
3. Jlenncosa O 1. Teopus sepoatHocTeii: Yuebnoe nocobue/ O.H. [lenncosa, M.: Maa-so PIAY-
MCXA, 2017, 110¢.
8. IMepeuenn pecypcos HHAOPMALHOHHO-TENEKOMMYHHKAUHOHROI ceTi «HHTepHeTY, HEODXOINMBIX
JUISL OCBOGHHA JIHCLHILTHHBI

8. EPEYEHb PECYPCOB HH®OPMAIIHOHHO-TEJEKOMMY HHKAIIHOHHOI
CETH «MHTEPHET», HEOBXO/JUMBIX /11 OCBOEHHA JUCUHILINHBI

8.1. Hurepuer-pecypcehbi
I, hitpsi//stepik.org/course/ 1 78436 - onnaiin Kype N0 TEOPHH BEPOATHOCTH JUIA CENLCKOXO3ANHCTBEH-
HBIX CTIEUHANBHOCTEI.
2. http://www.matmsuee narod.ru (OTKpITHI A0cTyn) - caiiT Kadeapsl, oTaeneHke Npuposeodyct-
poicTea
3. www.fepo.i-exam.ru (OTKpsITHIA focTym)
4. hip://www.agroportal.ru(OTKpbITbIl JOCTYN) arponopTa, HH(OPMAUHOHHO-IOUCKOBAA CHCTEMA
AlK
5. http//www cnshb.ru/(otkpeiTeiii gocTyn) LlenTpaibHas HayuHas CeIbCKOXO3ANCTBEHHAA OubdHO-
TEKA
6. http://www.rsl.ru (oTkperretit goctyn) Poceuiickan rocyiapersentan 6ubanoreka
7. http//www.math.ru/(OTKpBITEIR 10CTYN) - MATEPHATIBI NO MATEMATHKE
8. http:/allmatematika.ry/ (OTKpBITEI qocTyn }popyM, MaTeMaTHUECKHIT caiiT
9,  http://www.exponenta ru/educat/hnks/|_educ.asp (oTKpeITbI# A0CTYN)— caiiThl MATEMATHUECKOI H
obpasosaTe/bHOIN HANPABIEHHOCTH: YHeOHBIE MATEPHAIbI, TECThI

8.2 Baibi naHHbIX, HHPOPMANHOHHO-CNPABOYHBIE H NOHCKOBLIE CHCTEMbI
http://ru.wikipedia.org (oTkpeITHI AocTyn) Bukineaus

1
2
3. http://www.exponenta. i/ (oTkphiThiii gocTym) OfpasoarenbHuii MaTeMaTHUECKHH cailT.

4. http://algebraic.ru (OTKPBITHIH L0CTYN)- MATEMATHYECKAA FHUMKIONEAHA,

5. http:/mathem.h 1 .ru(oTkpbITHIii 10cTYN) - GOPMYJILE H CAIPABOYHAS MH(OPMALIHA N0 MATEMATHKE,
6. http://fxyz.ru(oTkpbIThiil 10CTYN) - (hOPMYABI H CNPaBOYHAA HH(OPMALHA N0 MATEMATHKE H u-
FHK
T

8.

9.

e.
http://mathprofi.ru(oTKpHITLI JOCTYIT) - MATEMATHYECKHE (JOPMYJILI H CIIPABOMHBIE MATCPHANEL.
http://www.yandex ru (oTkpwiTsiii goctyn) Suaexc
http://www google.ru (oTkpbiTsiii noctyn) ['yra
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9.NMEPEYEHDb MPOI'PAMMHOI'O OBECINEYEHHS H HHOPOPMALHOHHBIX

CEMHHAPCKOro Thna, yyebnas ayantopus o rpynnoseix | Ckamba Ha meTannokapkace 30 wr,

H HHINBHIYAILHEIX KOHCYAbTaumil, yaebuan ayauropus | Jlocka HacTeHHas 3-dneMenTHan (Meno-
JUIA TEKYLIEFO KOHTPOJIA M MPOMEXKYTOUHOH arrecrauuu, | as) | wr.

noMeleHHe A9 CaMoCToATeNLHOI padoTst (12 yu.k.,

ay1.220)
yueOHan ayJHTOPHA 1A NPOBEAEHNA 3auaThii cemunap- | Cron yueOupiii 17 wr.
CKOro THINA, yuebHan ayNHTOPHA I TRYNIMOBLIX H HH- Cryn 24 wr.

JMBHAYAIBHBIX KOHCYAbTaumil (12 yu.k, ayn.225) Jlocka MenoBas-MarHuTHan 3eneHas | wr.

CHPABOYHBIX CHCTEM
Tabnuua 6
[epeueHb mporpaMMHOre obecrneyeHHs
Haumenopanue
3.':. m?{‘:ﬂweﬁ Hanmenopanue nporpammsi Hpo'll-‘:al:mu AsTop pmpl;‘;?)mn
AHCHHILTHHBI
UNITEX - A—
1 | Bcee paigens ["eneparop sapuantos kou- | Konrponupyromas BM 2000r,
TPOAbLHBIX paboT S
Ownaaitn Kype «Teopus eepoam- [iabryns
2 Teopus Bepoat- ) H.C,
S HOCIUL 01 azpapues» Obyyaroimasn Mpy axti 2023r.
Hitps://stepik.org/course/178436 AC,
10. ONMHCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bI, HEOBXOANUMOJ /LIS
OCYHWECTBJEHHA OBPA30BATEJABHOI'O NPOLECCA MO JHCHHIVIMHE
JlekiiHn H NPAKTHYECKHE 3aHATHA NPOBOJATCH B CTAHAAPTHO 0GOPYA0BAHHBIX Ay AHTOPHIX YHH-
BEPCUTETA.

Tabanua 7

Caeaenun 006 ofecne4yeHHOCTH CNELHATH3IHPOBAHHBIMH AYIHTOPHAMH,
KAOHHETAMH, 1a60PATOPHAMH

HanmenoBanue CHENHANLHBLIX NOMEIeHHil H mome-
mennii 418 camocToaTenLHoil paborel (Ne yaeGuoro
Kopnyca, Ne ayauropuu)

OcHamennocTh CNenHAILHBIX MOMe-
mennit ¥ nomMeme i ANA CAMOCTOR-
TensHoli paborei**

1

2

y4cOHan ayIHTOPHA U1 MPOBEICHHA 3aHATHH NEKLIHOH-
HOro THNA, yueGHas ayAMTOPHA ANA NPOBEACHHUA 3aHATHI
CEMHHAPCKOTo THNA, yueOHaa ayInTOpHA [LIA FPYNNOBLIX
H HHIHBHAYAIBHBIX KOHCYJIbTALMI, yueOHas ayHTopHA
JUTA TEKYIIETO KOHTPOIA H HPUMCH()‘TO‘IH()ﬁ arrecralumH,
NOMELLEHNE /A CAMOCTOATENBHOM paloTel (26 yu.k.,
ayn.417)

Crosbl 0AHOTYMBOBBIE 5 10T,

Crynbs 11 o,

Cron yueHH4eckHii ¢ naBkoii Ha meran-
Nokapkace 15 w.

Jlocka knaccHas (Menosas) | wr,

yueOHas ayIMTOPHA LIS MPOBEACHHA 3aHATHH JEKUNOH-
HOTO THNA, yueOHas ayAHTOPHA 1A MPOBEACHHA 3aHATHII
CEMWHAPCKOro THNa, yuebHas ayMTOPHA IS PYNTIOBbIX
H HHIHBHAYAIBHBIX KOHCY/ILTALMIL, yueOHan ayanTopua
JUIS TEKYLLETO KOHTPONA H MPOMENKYTOYHOMH aTTECTALMH,
NOMEILEHHE IS CAMOCTOATENBHOI paboTst (28 yu k.,
ayn.133)

[Mapret 32 w.
Crynea | wr.
Jocka menosas 1w,

yueGHan ayAUTOpHA [UTA NPOBEACHUS JaHATHI CEMUHAp-
CKOro THNA, yyeOHas ayAuTOPHA IS TPYINOBbIX H HH-
JHBUYANLHBIX KOHCYNbTaLUMiE, yueOHas ayaAHTopHa s
TEKYIIErO KOHTPOAA H NPOMEKYTOUHOI aTTecTauuns, no-
MELLEHHE UTA CaMOCTOATENbHOI paboTst (12 yu.k.,

aya, 114)

CTon y4eHHUeCKHH ¢ naBkoil Ha MeTan-
nokapiace 16 wr.

Jlocka HacTeHHas 3-3eMeHTHaR (Meno-
BaA) | wr.

yueOHas ayAHTOPHA U NPOBEJCHHA 3aHATHIL NEKUHOH-
HOI0 1HNA, yueOHas ayAHTOPHA NS NPOBEIEHHUA SaHAHIl

Cron yueHHYeCkHii Ha META/LIOKapKace ¢
nojcrojbem 30 wr.
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MMeloTea Takoke YHTAIBHBIE 3aTel i KoMnboTepHsie knacest LIHB um H .M Jenesnosa.

1L.METOJJHYECKHE PEKOMEHJAUHH OBYYAIOUWHMCHA IO OCBOEHUIO
JAUCHHIIJIHHBI
JIng yCrnemHoro oCBOCHHA JMCLMIUTHHEL HEOGX0IHMO CHCTEMATHYECKOR MOCELIeHHE NIEKIHIT |
MPAKTHYECKHX 3aHATHIA, BLIMOITHEHHE TEKYIMX J0OMAITHUX 31aHAi H KOHTPO/IbHbIX paboT.

Buabi H popmbl 0TPabOTKH NPONYLEHHBIX 3AHATHI

CryieHT, NpONyCTHBIUMI 3aHATHA, 00S3aH CAMOCTOATENLHO O3HAKOMMTBLCA C MPOMYIIEHHBIM
MaTepPHANOM, B C/Ty4ae BO3HHKHOBEHHA BOMPOCOB 0GpaTHTLCA K MPENOABaTENio 33 KOHCYILTAUMEH,
COFJIACHO PACTIHCAHHIO €€ MPOBECHHA.

12. METOAHYECKHE PEKOMEHIALHHA NMPENOJABATEJIAM MO OPFAHH3ALIMH
OBYYEHHA NO JIMCHHIUIHHE

Ipu npenoaaBanuy Kypca HeoGXOIHMMO OPHEHTHPOBATLCA HA COBPEMEHHLIE 00pa3oBaTEbHbIE
TEXHONOTUH. AYAMTOPHAA W CAMOCTOATENBHAA PaboThl JOMKHE ObITh Hanpabiexbl Ha yraybnexue u
paciiHpeHHe NOMYYEeHHBIX 3HAHHUIL, HA JaKpenneHne NPHOGPETEHHBIX HABBIKOB U NPHMEHeHHE popmn-
pyeMmbix KomnereHunil. Kpome Toro, pekoMeHayerca Henobiosats JudidepeHunposannoe obyuenne
H GKTHBHBIC METO/bl MPOBEPKH 3HAHHH MPH MPOBEJEHHH KOHTPOIBLHEIX pafoT. D10 AoCTHTaeTCs ny-
TeM OPraHH3alHK HHIAHBHIYAILHON CAMOCTOATENLHON paboThl CTYIEHTOB.

[lpn npoBefeHHH NPOMEKYTOHHON ATTECTALMH BAKHO YHECTh BCe BHALI paboT, OLEHHTH Ypo-
BEHb 3HAHHI CTYIEHTOB M0 BCEM pasjenaM y4eOHo# THCIMIIIHHEL

[TpumepHBlil nepeyeHs IK3aMEHALHOHHEIX BOTIPOCOB T0O/UKEH JOBOAHTLCA /10 CTYJICHTOB B Hava-
1€ M3YHMEHHA THCUHMIHHEL [1pH Heo6XomuMOCTH OH MOKeT OBITh YTOUHEH HE NO3AHEe, YeM 3a Mecall
[0 HaYana SK3aMeHaunoHHoi ceccun. Ha ero 0CHOBE COCTAaBIAIOTCA DK3aMEHALMOHHBIE OHJIETBI, yT-
BEPH/IAEMBIE 3aBEIYIOIHM Kadeapoii.

IMporpammy paipaGorasn:

Baxpywesa Huna AnekceesHa,
K.Ne/LH., JOLUEHT Kadeapsl BhiCIIEH MATEMATHKH

A 2L
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PELHEH3UA
Ha pa6ouyio nporpamMmy aucuuniuabl 51.0.07 MaremaTnka
OITOII BO no nanpasiennto 38.05.01 JxoHoMH4YecKasi 6€30MaCHOCTb,
HANPaBJIEeHHOCTh « JKOHOMHKO-TIPaBoOBoe ofecneyeHHe IKOHOMHYEeCKOH
GesonacHocTH» (KBAIH(PHKANHS BHIMYCKHAKA — CIIELIHAJIHCT)

KonommuemM Hukonaem AjiekcaHnposuueM, noueHtoM kapenps! gusukun ®I'BOY BO «Poc-
cuifckuii rocyapcTBeHHbI arpapHbiii yHEBepcHTeT — MCXA nmenn K.A. TuMupszepay», KaHIuaa-
TOM (DH3HKO-MATEMATHUECKHX HAYK (Jallee IO TEeKCTY PelleH3eHT), IPoBe/ieHa peensns paboyeii npo-
rpammsl aucuummaasl 51.0.07 «Maremaruka» OITOIT BO no nanpasnenunio 38.05.01 Sxonomuye-
ckasi 6e30MacHOCTb, HANPABJIEHHOCTh « JKOHOMHKO-IIPaBOBOE obecredeHre SKOHOMHYECKO# Oesomac-
HOCTH», paspaborannoil B ®I'BOY BO «Poccuiickuif rocy1apCTBEHHbBIH arpapHblii YHHBEPCHTET —
MCXA umenu K.A. Tumupsazesa» Ha Kadeape BbicIIel MaTeMaTHKH (paspaGoTuuk — Baxpymesa HH-
Ha AJleKCeeBHa, IOLEHT KadeIphl BBICIIeH MaTeMaTHKH, KaHAH/aT eJarornyeckux HaykK).

PaccMOTpeB Mpe/CTaBICHHbIE HAa PEINEH3UPOBAHHE MaTepHalbl, PEHEH3EHT MpHIIET K Cle-
JIYIOIIMM BBIBOJAM:

1. lpenwsapiennas paboyas mporpaMMa JHCHHILTHHEBI «MaremaTukay» (qajee no Tekery Ilpo-
rpamma) coomeemcmeyem tpeGopanusM ®I'OC BO no Hanpasienuto noarotosku 38.05.01 DxoHo-
mudeckas Ge3omnacHocTh. [IporpamMma codepoicum Bce OCHOBHBIE pasfielbl, coomeencmeyent TpeboBa-
HHSIM K HOPMaTHBHO-METOANYECKUM JTOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme axkmyanbHocmb y9eOHOH TUCHHUIUIMHBI B paMKaxX peanu3a-
wuu OTTOTT BO e nodaedcum comuenuio — MACUAIUIAHA OTHOCHTCS K 0053aTebHOM YacTh y4eOHOro
nukia — bl.

3. Tlpencrasiennsie B [IporpamMMe yeau QUCHHILTHEBL coomeemcmeyiom TpeGoanusam OI'OC
BO nanpasnenus noarotosku 38.05.01 Dxonomuyeckas 6€30MacHOCTb.

4. B cootserctBuu ¢ Ilporpammoii 3a mucuuiumHoi «MaTeMaTHKa» 3aKpeIuieHbl 2 Komne-
menyuamu. JluciumuimHa «MaTemaTika» U npencrasieHHas [Iporpamma cnocobna pearuzoéams MX
B 0OBABIEHHBIX TpeOOBaHUsAX. Pe3ynpraThl 00ydeHHs, npeacTasieHHble B [[porpaMme B KaTeropusx
3HaTh, YMETh, BIAIETh COOMEemMcmayom CellupuKe U COAEPKAHHIO AUCLHUIUIUHBL U 0eMOHCHPUDY-
10M_803MONCHOCHTL TIONYUYECHHS 3aBJICHHBIX PE3YJIbTATOB.

5. Obmas TpyIOEMKOCTh JUCUMILIAHBI «MareMaTika» COCTaBJIAeT 7 3a4eTHBIX eluHHl (252
qaca).

6. Wndopmanus 0 B3aMMOCBS3U H3y4aeMbIX THCIHIUTHH H BONPOCaM MCKIHOYEHHs XyOnupo-
BaHHSA B COACP/KAHUH JUCLHILIMH coomeemcmayem NeHCTBHTENbHOCTH. Jlucuunimna « MaremMaTiKa»
B3aMMOCBs3aHa ¢ apyrumu auciummmaamu OITOIT BO u Vue6GHoro miaHa no Hanpasienuio 38.05.01
JKOHOMHUECKAas 0€30MaCHOCTh H BO3MOYKHOCT AyOIMPOBaHUs B CONEPIKAHHHM OTCYTCTBYET.

7. Tlpencrasnennas [IporpamMma mpearonaraeT HCNoib30BaHHE COBPEMEHHBIX 00pa30BaTelb-
HBIX TEXHOJIOTHH, HCIOIb3yeMbIe IIPH PeaTn3aliy Pa3InyHbIX BHIOB yueOGHOH paboTel. PopMbl 00pa-
30BaTebHBIX TEXHOIOTHI coomeememayiom cnelu(uKe THCIHUILTHHBL.

8. Tlporpamma aucLMIUIMHBI «MaTemaTHka» mnpeanosiaraeT 6 3aHATAH B MHTEPAKTHBHOH
dopme.

9. Bumpl, conepKaHHe W TPYAOEMKOCTh CaMOCTOATEIbHON paboThl CTYACHTOB, MPEJCTaB/ICH-
uele B [Iporpamme, coomeemcemsyiom TpeOOBAaHUAM K IOArOTOBKE BBINYCKHHKOB, COAEPXKAIIMMCS BO
®I'0OC BO nanpasnenus noarotoBku 38.05.01 Sxonomuyeckas 6e30mMacHOCTE.

10. IIpencrasnennas u onucanHas B IIporpamme dopma mekywyei OUSHKH 3HAHHH (ompoc,
KOHTpOJIbHas paboTa), coomeemcmeyem cnienHGHKe JUCUHUIIMHEL K TPEOOBAHUAM K BBITYCKHUKAM.

dopMa TPOMEKYTOUHOTO KOHTPONS 3HAHMH CTyIeHTOB, TpelaycMorpenHas IIporpamMmo.
ocyuiecTBisieTcsi B popme sk3ameHa (cemectp 1,2), 4To coomeemcmeyen CTaTyCy AMCUMILUIHHBI, KAk
JMCHMIUIMHEL 00s3aTenbHON YacTu ydebHoro mukina — Bl @I'OC BO nanpajieHHst MOArOTOBKH
38.05.01 DxoHoMuUuecKas 6€30MacHOCTb.
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11. ®opMbl OLEHKH 3HAHMIA, MpeAcTaBleHHBIE B [Iporpamme, coomeemcmeyiom crieludpuke
JMCIUIUIHHB] U TPeOOBAHUAM K BBIITYCKHHUKAM.

12. YueGHO-MeTOAMYECKOE obecreueHre JUCIUILIHHBI TIPEACTaBICHO: OCHOBHOM JIATEPATypOH
— 3 HcTouHMKA (6a30BbIi y4eOHHK), JOTOTHHATETLHON JHTepaTypod — 8 HauMeHOBaHHH, HHTEPHET-
pecypcamu — 9 MCTOUHUKOB u coomeemcmeyem Tpebosanuam ®I'OC BO nanpapjieH#s NOArOTOBKHU
38.05.01 DxonoMuyeckas 6€30MaCHOCTb.

13. MaTepranbHO-TeXHHYECKOE OOecreyeHHe NMCIHIUIMHBI COOTBETCTBYET CrelH(uKe Muc-
UIIMEB «MaTeMaTHKa» ¥ 00ecleduBaeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBaTeNbHbIX, B TOM
YHCJIe HHTEPAKTUBHBIX METOI0B 00y4eHHs.

- 14. MeTtonnyeckue peKOMEHIAIUH CTYJEHTaM U METOIMYECKHe PEKOMEHIALNH MpenojaBaTe-
M IO OpraHM3alyy OoOydYeHHMs MO AUCLHIUTHHE JaloT Npe]CTaBleHHe O crenudpuke oOydeHHs Mo
JUCHUILTHHE «MaTteMaTuka».

OBIIHUE BbIBO/bI

Ha ocHOBaHMH ITPOBEIEHHOTO PELEH3HPOBAaHHSA MOXKHO CHEJNaTh 3aKIIOYEHHE, YTO XapakTep,
CTpyKTypa M comepkaHue paGodedl mnporpammsl aucuummMuel «Maremarukay OIIOIT BO o
nanpapinenno 38.05.01 DxoHOMH4YecKas 0€30MacHOCTh HANpPaBIEHHOCTh: «JKOHOMHUKO-TIPABOBOE
obecriedeHre IKOHOMHYECKOH 0e30macHOCTH», (KBaIM(HMKalHs BBITYCKHHKA — CIEHHAIHCT),
paspaboTaHHas JOUEHTOM Kadeapel BBICIIEH MaTeMaTHKH, KaHIMIAToM MeJarorHyecKuX Hayk,
Baxpymesoit W.A., coorserctByeT TpeGoanusm @I'OC BO, coBpeMeHHBIM TpeOOBaHHAM
SKOHOMHKH, PHIHKA Tpyda H TO3BOJHMT IpPH €€ peallM3allii YCMemHO oOecreynTh (HopMHpOBaHHE
3asBJICHHBIX KOMIIETCHLIUH.

Penensent: Konornuu H.A., nouent kadenps pusuku ®TBOY BO «Poccuiickuit rocy1apcTBeHHBIH
arpapupii  yausepcuter — MCXA wnmenn K.A. Tumupsasesa», KaHIuaat Qu3HKo-
MaTeMaTHYeCKHX HayK

/'/% A7 06 2025 .

2N
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