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MUHHCTEPCTBO CEJbCKOro Xo3s1iicTBa Poccuiickoit @enepannn

DenepajbHOE TOCYIAPCTBEHHOE 010KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICILIEI0 00pa3oBaHus

«BOPOHEKCKHWM T'OCYJAPCTBEHHBIN ATPAPHBINA YHUBEPCHUTET
NUMEHU UMIIEPATOPA IETPA I»

PABOYAS ITPOI'PAMMA 110 JTUCHUIIJIMHE
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Hampasnenune moarorosku 20.03.02 IIprupompoo0ycTpoiicTBO U BOJOMOIB30BAHNE
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Kadenpa marematuku u pusznku
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KaHauaaT pu3nko-MaTeMaTuyeckux Hayk ['puanesa Mpuna Bnagumuposna
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PabGouas mporpamma paspaborana B cooTBeTcTBUM ¢ DenepaibHbIM TOCYIapPCTBEHHBIM 00pa3o-
BaTeJIbHBIM CTaHAApPTOM BBICIIEro oOpazoBaHus 1o HampapieHuto noaroropku 20.03.02 «Ilpu-
PO1000yCTPOICTBO U BOAOMOIB30BAHUEY, YTBEPIKICHHBIM MTPUKa3oM MUHHCTpa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu Ne 685 ot 26.05.2020 1.

Pabouas nporpamma yTBepKieHa Ha 3aceJaHUU Kadeapbl MaTeMaTUKH U (GU3UKU TpOTOKOJ No
12 o1 17.06.2024.

3aBenywuuii kadeapoi %W/ Hnmkuna JLA.

PabGouyast mporpamMmma pekOMeHJOBaHa K HCIOJIb30BAaHHIO B y4EOHOM IPOLIECCE METOIMY ECKOM
KoMHccHel (pakyJbTeTa 3eMJIeyCTpoicTBa U KagacTpoB (mpoTokoia Ne 10 ot 25.06.2024 1.).

IIpencenarennb MeTOAUYECKON KOMUCCHU -y C.C. Bukun

(Fhrsion

PenensenT paGoueii mporpammbl reHepaibHbli qupektop OA «CTpONHMHBECTHIIMN
Pesun A.1.
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1. Oﬁll.laﬂ XapaKTepuCTUuKa TUCHUIIJIMHBI

1.1. Heap AUCHUNMIHHBI

N3noxkeHrne MaTeMaTHYEeCKOro arapaTta, HeoOXOauMoro i (OpMHPOBAHHUS 3HAHUM,

YMEHHI ¥ HaBBIKOB JIJIsl aHAJIM3a, MOJICIIMPOBAHMS U PEIICHUS MPUKJIaIHbIX 3a]1a4.
1.2. 3agaun AMCHUILINHBI

CdopmMupoBaTh 11EIOCTHOE MPEACTABICHUE O MATEMATHUKE, €€ POJIM B COBPEMEHHOM CH-
CTeMe 3HaHW U MUPOBOM KyJIBTYpE M TOHUMaHUE HEOOXOAMMOCTH MaTEMaTHIECKOro 00pa3 o-
BaHUS B OJIOTOBKE OakaaBpa:

—  H3Y4YUTh OCHOBHBIC TTOHSTHS, HCIIOJIb3yEeMbIC JISl OIMCAHMS BAXKHEHIIIMX MaTEMaTH -
YEeCKHUX MOJIeJie 1 MAaTEMAaTHYECKUX METO/IOB;

—  chopMHUPOBATh HABBIKK IPUMEHEHUS MATEMATUYECKUX METOMIOB JISl PEIICHHsI TP O-
(heccnoHaIbHBIX 3a71a4.

1.3. IIpeaMeT TUCUMTIIMHBI
OCHOBBI TEOPUU JIMHENWHON anredpbl, aHaJIUTUYECKOM FeOMETPUH, MaTEMaTHUYECKOr O aH a-
JI13a, TEOPUU BEPOATHOCTEW U MATEMATHUUECKON CTATUCTUKU.

1.4. MecTo nucuHMILIMHBI B 00pa3oBaTe1bHOM IporpamMme
Jucuunmuna b1.0.12. MaremaTka OTHOCUTCS K HUKJIY 0053aTeIbHBIX AUCUMILIMH bio-
ka 1 B coorBercTBUU ¢ DenepanibHbIM IOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM BbIC-
uiero oopaszoBanus 1o HanpasiaeHuto noaroroku 20.03.02 IIpupogoo0ycTpoilcTBO U BOAOIOJb-
30BaHue, YTBEPXKICHHBIM Mpuka3oM MuHHCTpa 00pa3oBanus U Hayku Poccuiickoit @eneparuu
Ne 685 0126.05.2020 r.

1.5. BzaumocBs3b ¢ APYrUMH JIUCHUTIIHHAMHA
Hucuunmuaa b1.0.12. MaremaTtika cBsizZaHa cO CIEIYIOUMMU AUCHUIUIMHAMHA y4eOHOT O

Iaga;
—  B1.0.14. ®usuxa.
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2. Ilnanupyembie pe3yabTaThl 00y4eHHUsI 1O JUCUMIIMHE

Komnerenuus NuankaTop 10CTHKEHUsT KOMIIETEeHIIUN
Kon Conepxanue Kon Conepxanue
NHcTpyMEeHTBI MaTeMaTHYEeCKOro aHalu3a,
CriocobeH npUHUMATh y4acTHe 33 TEOPUU BEPOSATHOCTEW, MaTEMaTHYECKOU
B Hay4HO-HCCICAOBATCIIbCKOU CTATUCTHUKH, HCIIOJb3yEMBbIE IJS PELICHUS
JACATCIIBHOCTU Ha OCHOBC HC- IOCTaBJIEHHBIX 3a71a4
MTOJIb30BAHUS TECTBEHHOHA-
OIIK-2 | To7P308a CCTCCTBCHHOHA Pemate THIIOBBIE MaTEMaTHYECKHUE 3aJ1aud
YYHBIX M TEXHUYECKHX HayK, Ny
6 . Y3 | HOATOTOBKM  YIPAaBIECHYECKUX PELICHUH;
Ta BaHUW DKOJIOTHYE-
yHeTa Tpebo Jkororie- o0pabatbiBaTh WHQOPMALIUIO
CKOM U  TPOU3BOJICTBEHHOU
OO6paboTka u aHanu3 UHGOPMAIIMU METO/1a-
Oe3zomacHOCTH H3
MU MaT€MaTU4YECKOro arrapara
Croco0eH HCrmoap30BaTh W3- 3HaTh: OCHOBHBIE MATEMATUYECKUE 3aKOHBI
MEpPHUTEIIBHYI0O W  BBIYUCIHM- | 34 | JuId pelieHus CTaHAapTHBIX 3a7a4 B 00J1acTH
TEIbHYIO TEXHHUKY, HH(MOpMa- IPUPOA000YCTPOICTBA M BOAOI OJIb30BAHMS
[IUOHHO-KOMMYHHKAIITMOHHbIE YMeTh: peliath TUIOBBIC 3a/1a4U B 00JIACTH
TexHojorun B cdepe cBoe V4 MIPUPOA00OYCTPOMCTBA M BOIOIOJIb30BAHMS
OITK-3 po(hecCUOHATILHOW  JesITellb- Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB Ma-
HOCTH B 00JIACTH TIPUPOI000Y- TEMATUKH
CTPOMCTBA U BOAOIOJIb30BaHUS NmeTs HaBBIKM W (WMJIM) OIBIT JACSATEIBHO-
CTU: TPUMEHEHHUS MAaTEMaTHYECKOro aria-
H4 | pata ansa ob6ocHOBaHUS MPOEKTHBIX pelle-

HUW B 00JIaCTH MPUPOTO00YCTPONCTBA H
BOJOIIOJIb30BaHU A
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3. O0béM QMCHUIIMHBI U BUIBI padoT
3.1. Ouynas ¢popma oOyuyeHust

ITokazarenu 1 Cemectp > Bcero

O61ast Tpy10EMKOCTS, 3.€./4 3/108 3/108 6/216
OO01ast KOHTaKTHas padoTa, U 50,75 66,75 1175
OO6mrast camocTosiTenbHas padboTa, 4 57,25 41,25 98,5
KOHTaKvTHaSI paboTa TpH TPOBEACHUM Y4EOHBIX 50,00 58,00 108
3aHATHH, B T.4. (1)

Jlexuun 24 34 58

[IpakTHueckue-Bcero 26 32 58
CaMOCTVOHTem,Ha;I paboTa Tpu MPOBEICHUH YIECOHBIX 39,5 23.50 63
3aHATHH, U
KonrtakTHas ) pabora npu MPOBEICHHUH 0,75 0,75 15
MIPOMEXYTOYHOH aTTECTAllMK O0y4YarOIIUXCS, B T.4. (4)

IPYIIOBBIE KOHCYIbTAIUU 0,5 0,50 1,0

3auer - - -

DK3aMeH 0,25 0,25 0,5
CamocrosiTenbHass paboTa TMPH  MPOMEKYTOUHOM 17.75 17.75 35,5
arTecraiuu, B T.4. (4)

MOJITOTOBKA K 3a4eTy - - -

MOATOTOBKA K SK3aMEHY 17,75 17,75 35,5
dopma IPOMEKYTOUHON aTTECTAL[NU 9K3aMeH | JK3aMeH JK3AMCH,

p p yr I JK3aMeH

3.2. 3aouHasi popma 00yuyeHus
[Tokazarenn 1 Cemectp 5 Bcero

OO1mast Tpy10EMKOCTS, 3.€./4 3/108 3/108 6/216
OO6miast koHTakTHas padoTa, 4 10,25 10,75 21
OO6mast camocTtosiTenbHas padbora, 4 97,75 97,25 195
KOHTaKUTHaH paboTa 1pu NPOBEACHUM Yy4EOHBIX 10,0 10,0 20
3aHATHMN, B T.4. (9)

Jlexuu 4 4 8
[IpakTHyeckue-Bcero 6 6 12
CaMOCTVo;{TeJH,Ha;I pabora TIpy MPOBEICHUH Y4ECOHBIX 80 795 159 5

3aHATHH, U
KonrtakTHas pabora npu MIPOBEJICHUH
. 0,25 0,75 1
MPOMEKYTOUYHON aTTeCTalluK 00y4Jarommxcs, B T.4. (1)
IPYyMNIIOBbIE KOHCYJIbTALUU - 0,5 0,50
3auer - - -
DK3aMeH 0,25 0,25 0,5
CamMocrosiTennbHass ~ paboTa TpU  MPOMEKYTOUHOM 17.75 17.75 35,5
aTTeCTalny, B T.4. (1)
MOJITOTOBKA K 3aYeTy - - -
MO/ATOTOBKA K SK3aMEHY 17,75 17,75 355
N 9K3aMeH,
®dopma MPOMEKYTOTHOH aTTeCcTaIlun JK3aMeH | JK3aMeH

OK3aMCH
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4. Conep:xanue IMCHUAINIAHBI

4.1. Conep:xxanue THCHHUIIMHBI B pa3pe3e pa3/iesioB U MOAPa3/ieioB

PA3JIEJI 1. JUHEWMHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSA
1.1. Oneparnuu Hax BEKTOpaMH U MaTpULIAMU
Matpunsl 1 onepauuu Haj HUMH. Onpenenutenu U ux cBoiictBa. Onpenenurens N-
ro mopsaka. MUHOpPHI 1 anreOpanueckue pomnoiHeHus. OOpaTHas marpuia. PaHr MaTpHIbL.
Brrancienne oOpatHOil MaTpuilbl ¢ moMomipio mpouenypsl ['aycca. CoOCTBEeHHBIE 3HAYCHUS
MaTpHIL.
1.2. Cucrembl TMHEHHBIX anredpanyeckux ypaBHEHUI
OcHOBHBIE TIOHSATUS U ompeneieHus. PerieHne MUHEHHONW CHUCTEMBI C MOMOIIbIO 00-
patHO# MaTpulsl u o hopmynam Kpamepa. Teopema Kponekepa-Kanenmu. Metox [Maycca.
1.3. Bexropnas anrebpa
BexkTop Ha IUIOCKOCTH M B INPOCTpPAaHCTBE. JIMHEHHBIE ollepauuu HaJ BEKTOpaMU U
WX CBoMcTBa. JIMHEWHas 3aBUCUMOCTh BEKTOPOB. ba3uC Ha IJIOCKOCTM U B IMPOCTPAHCTBE.
OproronanbHelii 6a3zuc. CkajspHOe U BEKTOPHOE MPOU3BEICHUS BEKTOPOB U MX BBIPAaXKEHUE
4yepe3 KOOPAMHATHL. Y CIOBUSL OPTOrOHAJIBHOCTH U KOJUIMHEAPHOCTH JIBYX BEKTOPOB.
1.4, TIpsimMble 1 MIIOCKOCTH B a)()MHHOM MPOCTPAHCTBE
[Tpsimass Ha 1uiockocTu. BekTopHOe M oOliee ypaBHEHUS NpsAMOW. YpaBHEHUE Nps-
MOHM, MPOXOJSAIIEH uepe3 3aJaHHYI TOYKY, MapajuieJbHO 3aJaHHOMY BEKTOpY. YpaBHEHHUE
MpPSIMOW, NPOXOJAIIEH 4Yepe3 JBE 3aJaHHbIX TOYKH. YPAaBHEHHE MPSIMOM C YIJIOBBIM KO-
spduuuenToM. BzaumHoe MmosioxKeHHE IABYX HPSAMBIX Ha IUIOCKOCTH. I11ocKoCTh B MpocTpaH-
crBe. OOmiee ypaBHeHHE IUIOCKOCTH. MccnenoBanue obuiero ypaBHeHUs IIockocTu. [Ipsmas.
YpaBHEHHME TUIOCKOCTH, MPOXOIAILEH 4Yepe3 TPU 3aJaHHBIX TOUKM. B3anmmHOe pacnosioxe-
HUE TUIOCKOCTeH B mpocTpancTtBe. KaHoHWYeckoe u olmiee ypaBHeHHs TpsiMoi. B3anMmuoe
pacrnoJIoKeHHe ABYX MPsAMBIX. B3anMHOE pacrnonokeHue npsiMor U IIIOCKOCTH.
PA3JIEJI 2. BBEJJEHUE B MATEMATUYECKHI AHAJIM3
2.1. Beesnenue B aHanu3 QyHKIMA OHOM TepEeMEHHOM
MHoxecTBo BenlecTBeHHBIX uMced. [Ipomexytkn u okpectHoctd. [lonsTne QyHKUIMM.
Knacc snemenrtapueix ¢ynkuuii. Ilpenen mocmemoBaTenbHOCTH M ero cpoiictBa. Ilpexen u
HenpepbIBHOCTh  QyHKIMU. OpHOCTOpoHHHME npeaenbl (QyHkuuu. CBoOWCTBA HEMPEPHIBHBIX
¢bynkuuii. [Ipu3Haky CyliecTBOBaHMS KOHEUHOro Ipezena. TeopeMbl 0 KOHEUHBIX Npezenax.
beckoHeuHo Masble M OeckoHeYHO Oonble (GyHKIuM. [lepBblii M BTOpOI 3aMedaTesbHbIE
npenensl. CBoiicTBa (QyHKUUN, HENpepbIBHBIX B Touke. Kiaccuukauus Touek paspbiBa.
CaoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3ke. HenpepbIBHOCTD 371€MEHTapHbIX (QYyHKIUI.
2.2. Teopemsl 0 mud hepeHnupyemMbIx GyHKIHIX
Teopembl ®@epma, Poms, Jlarpanxa, Komm u ux reomerpudeckuil cMmbici. PackpeiTue He-
onpeneneHHocTed o npaswry Jlonurtans. @opmyna Teiinopa. Tlpunoxenus Gopmynsr Teli-
Jopa.
PA3ZJAEJ 3. AUOPEPEHIIMAJIBHOE WCYUCIIEHUE OYHKIMU OAHOI'O
API'YMEHTA
3.1. IIpousBoansie u nuddepeHasl
Onpeznenenre MPOU3BOAHON. ['eoMeTpUYECKUM U HIKOHOMHYECKHHA CMBICT TPOU3BOIHOM.
Huddepennupyemocts Qynkiuu. HempepsiBHOCTh muddepenuupyemoit dyakmuu. duddde-
peniman QyHkiuu. [IpaBuna BeMUCICHUS NMPOU3BOAHBIX. [IpoM3BOIHAS CIOXKHON (DYHKIHH.
Jlorapupmuueckas npousBogHas. [IponsBoanas ¢yHkium, 3aganHol napamerpuuecku. [Ipous-
BofiHast oOpatHoil QyHkuuu. IIpousBogHble U AUQQeEpeHIanbl BHICIIUX MOpsAAKOoB. MoHO-
TOHHOCTh (YHKIMH. DKCTpeMyM (yHKUUU. BBIMYKIOCTh M TOUKM meperuda. ACUMOTOTHI.
[TocTpoenne rpadukoB GyHKIHUI.
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PA3JIEJI 4. DJIEMEHTBI BBICIIEM AJITEBPBI

4.1. KommuiekcHble yucia
KommnekcHbie uncna U OCHOBHBIE JelcTBUA ¢ HUMU. OToOpa)keHHEe KOMIUIEKCHBIX YMCENl Ha
IJIOCKOCTU. MOAYJbh M apryMeHT KOMIUIEKCHOTO YKcia. Anredpandeckasl 1 TPUTOHOMEeTpUY ecKast
(dopmbI 3anmucu KoMIieKkcHoro yucna. @opmyna Ditnepa. [TokazarenbHas GopMa KOMIUIEKCHOTO
yucna. KopHH U3 KOMIUIEKCHBIX YHCEIL.

4.2. MHOTOYJICHBI
Mmuorounensl. Teopema be3y. OcHoBHast Teopema anredpbl. PasnoskeHne MHOroueHa ¢ Jiei-
CTBHTEJBHBIMU KO3 (hpUllneHTaMH Ha TUHEHHBIC U KBAPATUIHBIC MHOKHUTEIH.

Pasnoxenue pannoHalIbHBIX ApoOel Ha pocTeiue.
PA3JEJI 5. DYHKINUN HECKOJIbKNX HE3ABUCUMbLIX API'YMEHTOB

5.1. [IponzBoaHas. JKCTpeMyM
Toueunble MHOXKECTBa B N-MepHOM mpocTpaHcTBe. OmpeneneHue QyHKIUU HECKOIbKHUX Iie-
pemeHHbIX. @DyHkiuu mnone3Hoctd. @DyHKIUU BbIIycKa HOpoAykKuuu. IIponsBoacTBeHHbIE
¢yHkuuM 3atpat pecypcos. Ilpenen m HenpepbIBHOCT (YHKIIMM HECKOJIBKUX IEPEMEHHBIX.
Yacrhsle npousBoaHble. [locTpoeHne smnupruyeckux Gopmys 1o METOy HaMMEHbIINX KBajpa-
ToB. ludpdepenuupyemocts GyHKIMN B Touke. [IponsBogHas cnoxHoil ¢(ynkuuu. IIpoussoa-
Has IO HANpaBJIEHUIO U IpajJueHT. YacTHble NPOU3BOAHBIE BBHICIIMX MOPSIIKOB. DKCTPEMYMBbI
(GYHKIMI HECKOIBKUX MEPEMEHHBIX.

PA3JAEJ 6. WHTEIPAJIbBHOE HWCYUCJIEHUE @®VYHKIOUU OAHOI'O
API'YMEHTA

6.1. HeompeneneHublil HHTErpal.

[TepBooOpa3Hasi u HeompeaeleHHbI uHTerpaj. OCHOBHBIE CBOWCTBA HEOIPEACICHHOTO MHTE-
rpana. Ta0iuila OCHOBHBIX MHTErpajioB. HemocpeacTBeHHOE WHTErpupoBaHue. Merom HHTe-
rpupoBaHusi Mo dYacTtsaM. Meron mnoacTaHoBKU. VHTerpasnbl, He BbIpa)karolllMecss 4yepe3 3Jie-
MEHTapHbIE (QYHKITHH.

6.2. OnpenesneHHbIN UHTETpaJl.

Omnpenenenue onpeneneHHoro nurerpaita. Murerpupyemocts ¢yHkiuu. CBolcTBa orpeiesneH-
Horo wuHterpana. [Ipom3BopHasi oONpeneIeHHOro HHTErpajsa IO MEPEMEHHOMY BEpXHEMY
npeneny. @opmyna Hetotona- JleliOnuna. HTerpupoBanue mno 4actsiM B ONPEAEICHHOM HH-
Terpasie. 3aMeHa IEPEMEHHON B OIpPENEICHHOM HHTErpaje. DKOHOMHUYECKUE NPUIIOKE-
HUS ONPENEIEHHOTr0 MHTerpana. ['eoMerpuueckue NPUIOKEHUS OMPENEIEHHOIO MHTE-
rpaia. HecobcTBeHHBIE HHTETPAJIBI IEPBOT'O U BTOPOTO POJIOB.

PA3EJI 7. ObbIKHOBEHHbBIE INO®OEPEHIINAJIbHBIE YPABHEHU A

7.1. luddepennnanbabie ypaBHEHHUS TIEPBOTO MOPSIKA

OObIkHOBEHHbIE U (DepeHInanbHble ypaBHEHUS IepBoro mnopsaka. OoOiiee, yacTHOE
u ocoboe peweHus auddepeHIaIbHOr0 ypaBHeHUs. ['eomerpuueckuil cmbicia. Teopema
Konm. OObikHOBeHHBbIE AM(EpeHIMabHbIE YPaBHEHUS IIEPBOr0 MOpsIKa C pa3Aessioniy-
MUCs nepeMeHHbIMH. JInHeliHble uddepeHuanbHble YpaBHEHHS IEPBOTO MOPSAIKa, YPaBHEHHE
bepnymnu.

7.2. Jlunetinpie quddepeHnmanbHbie YpaBHEHHS € TOCTOSHHBIME KO3 QUITHEHTAMH.
OObikHOBeHHBIE nu(pdepeHnranbHble ypaBHEHUSI BBICIIMX IMOPSAKOB. ['eomeTpuyeckoe wuc-
tonkoBaHus. Teopema Komm. OObikHOBEeHHBIE nuddepeHnanbHble YpaBHEHUS BTOPOIO IO-
psika, JONyCKaloolue IOHWXKeHUe mnopsaka. JluneilHsle auddepeHnnanbHble ypaBHEHUS
BBICIINX NOPsAKOB. JInHelHo He3aBucuMble pyHKIMU. CTpyKTypa 0OIIero pemeHus JHHEHHbIX
HEOJHOPOAHBIX AuddepeHITnaIbHBIX ypaBHeHUH. JInHelHbIe oqHOponHbIe nuddepeHnaIbHbIe
ypaBHEHHS C MOCTOSTHHBIMU KO3 (QUITUESHTAMH.

PA3IEJI 8. UMCJIOBBIE U ®YHKIMOHAJIBHBIE PA/IbI

8.1. UucnoBbie psiabl
Onpenenenne yucinoBoro psaaa. CxoauMOCTh M cymma uuciaoBoro psaa. CpoicTBa cxo-
nsamuxcs pagos. HeoOxoaumoe ycnoBrue cXOAUMOCTH psAa. PAapl ¢ MOJOKUTETbHBIMHU YJIeHA-
Mu. CpaBHenue panoB. IIpusnak Jlamambepa. MHTerpanpHblil ¥ paaukaapHbelii npusHaku Ko-
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mu. 3Hakouepenyrommecs psaasl. [Ipusnak JleliOnuna. AGCOMIOTHAS U YCIIOBHAs CXOJMMOCTD
Ps10B.

8.2. CtenieHHBIC PAIBI
OynkunonansHbie psabl. Teopema Abens. Pagnyc u uHTEpBa CXOAMMOCTH CTETIEHHOTO psija.
CBolicTBa CTCNECHHBIX psnoB. PaznokeHue QyHKIUA B cTeneHHbIC psiibl. PasnoxkeHue die-
MEHTapHBIX (PYHKIIUN B CTENICHHBIC PSIIBI.

PA3JEJI 9. OCHOBbI TEOPUU BEPOSITHOCTEN U MATEMATUYECKOM CTA-

TUCTUKU

9.1. Teopust BepOsITHOCTEH
Knaccuduxanms u anredpa codwitiif. Kiaccndyeckas u craTucTudeckas BeposiTHOCTb. OTHOCH-
TeJIbHAst 4aCTOoTa COOBITHA. TeopeMbl CI0KEHUS M YMHOXKEHUS BeposaTHOCTEeH. [I0BTOpHBIE UCTIBI-
taHus (cxema u Gopmyna beprymm; gopmyna Ilyaccona; nokanbHas U MHTETpabHASI TEOPEMBI
MyaBpa-Jlannaca). Ciy4aiiHble BeTMYMHBI (IMCKPETHBbIE M HENpPEPBIBHBIC, CIIOCOOBI 3aJaHMS,
4uCcloBble XapakTepuctuku). Knaccudukanus 3akoHoB pacnpenenenus. HopmanbHoe pacnpene-
JICHUE U €r0 XapaKTepucTuku. [IpaBUiIO «Tpex cUrmy».

9.2. MaTematudeckasi CTaTUCTHKA
OcHoBHbIE TIOHATHS. ['eHepanbHas cOBOKYNHOCTh. Boibopka. [lomuron. I'mcrorpamma. Yuncio-
BbIE XapaKTEPUCTUKHU BapUallMOHHBIX psAA0B. KoppensiuuoHHO-perpecCHOHHbIN aHAIN3: IOHATHE
KOppeIAUnOHHON 3aBUcUMOCTH. [lapamerpsl nuHelHOM koppemsiuun. KosdduuumeHnt koppens-
nuu. CocTaBieHre ypaBHEHMs JIMHEWHON perpeccuu.

4.2. PactipeiejieHHe KOHTAKTHOM M CAMOCTOSITEJIbHOI padoThl MPU MOATOTOBKE K 3aHSATH-
SIM 110 Mo pa3jieiam

4.2.1. Ounas popma 00yyeHuUsI

KonTakTHas paborta
Pazgenel qucunImMHbL CP
JEKU MU I13
Jluneiinas anreOpa U aHAJIUTHYECKAsi TE€OMETPHUSI 6 6 6
BBenenne B MaTeMaTUYECKUHI aHAIN3 6 4 6
Juddepennmanbaoe ncuncnenne GyHKIUN OTHOTO apTyMEHTa 6 6 6
DneMeHTHI BbICLIEH anredpbl 6 4 6
@DyHKINN HECKOJIBKUX HE3aBUCUMBIX apryMEHTOB 6 6 8
HHTerpanpHOE ncUKciIeHne (YHKIIMH OJTHOTO apryMEeHTa 8 8 8
OObIKHOBEHHBIE T EPEHIIMAIBHBIC YPABHCHUS 6 8 8
UrcnoBsie U QYHKIIMOHAIBHBIC PSIJIBI 4 6 6
OCHOBBI TEOPUH BEPOSITHOCTEW U MAaTEMAaTUUYECKON CTaTHCTUKU 10 10 9
Bcero 58 58 63
4.2.2. 3aounas popma o0yueHust
KonrakTHas pabota
Pasnens! qucuuIumHbL CP
JIEKIINH I13

JluneitHas anreOpa M aHATUTHYECKAs T€OMETPHS 1 1 16
BBenenne B MaTeMaTHUECKU aHAIN3 1 2 16
JnddepennmanpHoe ucurciaeHre GyHKIUU OAHOI0 apryMeHTa 1 2 16
DeMeHThI BbICIIEH anredpbl - 2 18
@DYHKIIMU HECKOJIbKMX HE3aBUCUMBIX apr'yMEHTOB 1 2 18
WuTerpanbHOe McunCIeHne QYHKIIMHA OJTHOTO apryMeHTa 1 2 18
OO0bIkHOBEeHHBIE UG epeHIInaTbHBIC YPABHCHHUSI 1 1 18
Yucnosble U GYHKIIMOHAIBHBIE PSIJIBI 1 - 18
OCHOBBI TEOpUU BEPOSITHOCTEN M MATEMATUYECKON CTATH CTUKU 1 1 21,5
Bcero 8 12 1595
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4.3. IlepeyeHb TeM U YUeOHO-METOAHIECKOTO ODecTedeH s 1JIsl CAMOCTOSITeJIbHO padoThI

o0y4yarommxcst

Ne i/t

Tema
CaMOCTOSATEIb
HOM paboTHI

Y4eOHO-MEeTOINUECKOE 00ECIIeUcHE

O0BéM, u

dbopma obyueHus

OYHas 3a04YHast

JInneiinas
anredpa u
aHaIUTHYEeCKas
reOMETPUS

Mockanes II. B. Bricmas maremaTtuka s
IPUPOAOOOYCTPOICTBA | BOJOIOJIB30BAHHUS:
yuebHoe nocobue JUIST CTYZCHTOB,
MPOXOASIIMX MOArOTOBKY I10 HAaIpaBJICHUIO
20.03.02 "ITpupoa000yCcCTPOHCTBO u
Bogononb3oBanue”" / I1. B. Mockanes, . B.
I'punneBa; BoOpoHEXCKUN TroCyAapCTBEHHBIN
arpapHslii yHHBepcuter ; nox pex. B. IL
[Tanxoro - BopoHnex: Boponexckuit
rOCYJlapCTBEHHBII  arpapHblii  yHUBEDPCUTET,
2016 - 214 c. [UUT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

Hanwios FO. M. Marematuka [371€KTpOHHBIN
pecypc]: Yuebnoe mocooue / FO. M. Jlanusos,
JI. H. Xyp6enko, I'. A. HuxonoBa, H. B.
Huxonoa, C. H. HypueBa; Ka3zanckuii
HalMOHAJIHHBIN M CCIIEI0BATEIIbCKUI
TEXHOJIOTUYECKUI yHUBepcuTeT; KazaHckuil
HalMOHAJIbHBINA M CCIIEI0BATEIIbCKUI
TexHu4eckuil ynusepcuteT um. A .H. Tynonesa
- MockBa: OOO "Hay4HO-u3/1aTeNbCKUM LIEHTP
NHD®PA-M", 2022 - 496 c. [DU] [OBC
3HaHUyM | URL:
https://znanium.com/catalog/document?id=399
360

[llummaues B. C. Beiciras wmatemarnka
[nexTpoHHBIA pecype]: Yueonuk / B. C.
[MunmayweB - MockBa: OOO "HayuHno-
usnarensckuid neatp MHOPA-M", 2023 - 479
c. [BU] [BBC 3HaHUYM ] URL:
https://znanium.com/catalog/document?id=416
006

BBenenue B
MaTeMaTHYECK
UH a”HaIu3

Mockanes II. B. Bricmas maremaTuka mis
MPUPOIO00YCTPOHCTBA M BOJOIOJIb30BAHHUS:
yuebHoe nocobue JUISt CTY/CHTOB,
MPOXOASIIMX MOArOTOBKY I10 HAaIpaBJIECHUIO
20.03.02 "TIpupom000yCTPOICTBO u
ponpomnoib3oBanue” / II. B. Mockanes, 1. B.
I'punneBa; BopoHekCKuid TOCyJapCTBEHHBIN
arpapHslii yHHBepcuter ; nox pex. B. IL
IMTankoro - Boponex: Boponexckuii
rOCYAApCTBEHHBI  arpapHbld  YHMBEPCHUTET,
2016 - 214 c. [OUAT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf
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HanwnoB FO. M. MartemaTuka [3J€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanusos,
JI. H. Xyp6enko, I'. A. HuxonoBa, H. B.
HuxonoBa, C. H. HypueBa; Ka3zanckuit

HallMOHAJIbHBINA M CCIIEI0BATENIbCKUI
TEXHOJIOTUYECKU yHHMBepcuTeT, KasaHckui
HallMOHAJIbHBIN M CCIIEI0BATENIbCKUI

TexHnueckuil yausepcuteT uM. A.H. Tynonesa
- MockBa: OOO "Hay4HO-U3/1aTeIbCKUM LIEHTP
NHOPA-M", 2022 - 496 c. [DU] [OBC
3HaHUyM | URL:
https://znanium.com/catalog/document?id=399
360

[Mumaues B. C. Beicmags MaTemaTHKa
[@nekTpoHHbIii pecypc]: YueOnuk / B. C.
[MunmayweB - MockBa: OOO "HayuHno-
usnarensckuid neatp MHOPA-M", 2023 - 479
c. [BU] [BBC 3HaHUYM ] URL:
https://znanium.com/catalog/document?id=416
006

Huddepenmua
JbHOE
HCUUCIIEHUE
byHKIIUH
OJTHOTO
aprymMeHTa

Mockanes II. B. Bricmas maremaTuka mis
MPUPOAOO0YCTPOMCTBA W  BOAOIOJIB30BAHUS:

yuebHoe nocobue JUISE CTY/ICHTOB,
OpoxXoadrX IIOArOTOBKY II0 HaAIIPaBJICHUIO
20.03.02 "[Tpupogoo0ycTpoicTBO u

ponmomnoib3oBanue” / II. B. Mockanes, 1. B.
I'punneBa; BopoHexckuil TocyaapCTBEHHBIN
arpapHslii yHHBepcuter ; nox pex. B. IL
[Tankoro - Boponex: Boponexckui
rOCYAApCTBEHHBI  arpapHbld  YHMBEPCHUTET,
2016 - 214 c. [UUT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

Hanwios HO. M. Marematuka [371€KTpOHHBIN
pecypc]: Yuebnoe mocooue / F0. M. Jlanusos,
JI. H. XKypb6enko, I'. A. Huxonosa, H. B.
HuxonoBa, C. H. HypueBa; Ka3zanckuii

HalMOHAJILHBIN HCCJIEA0BATEIbCKAN
TEXHOJOTUYECKU yHHUBepcuter; KazaHckuii
HaIMOHAJILHBIN HCCJIEA0BATEIbCKAU

TexHu4eckuil ynusepcuteT um. A .H. Tynonesa
- Mocksa: OOO "Hay4Ho-U37aT€IbCKUN LIEHTP
HNH®PA-M", 2022 - 496 c. [BU] [DBC
3HaHUYM URL:
https://znanium.com/catalog/document?id=399
360

[Munaywes B. C. Beicmas MaTeMaruka
[>nekTponHbIil pecypc]: Yuebnuk / B. C.
[MunayweB - MockBa: OOO "HayuHno-
n3narenbckuii 1eHTp MHO®PA-M", 2023 - 479
c. [BU] [BBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=416
006

16
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DJIeMEHTEI
BBICILIEN
anreOpbl

Mockanes II. B. Bricniag maremMatuka Ui
IPUPOI000YCTPOHCTBa U BOJOIOJIb30BAHMUSL:
yuebHoe nocobue JUISE CTY/ICHTOB,
MPOXOJSIIMX IOATOTOBKY IO HaIpaBJIECHUIO
20.03.02 "[Tpupogoo0ycTpoiicTBO u
Bogononb3oBanue" / I1. B. Mockanes, 1. B.
I'punneBa; BopoHexckuil TrocyaapcTBEHHBIN
arpapHblii yHuBepcuter ; mox ped. B. IL.
[Mankoro -  BopoHex:  Boponexckuit
rOCYAApCTBEHHBI  arpapHbld  YHMBEPCHUTET,
2016 - 214 c. [UUT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

Hanwios HO. M. Marematuka [371€KTpOHHBIN
pecypc]: Yuebnoe mocooue / FO. M. Jlanusos,
JI. H. Xyp6enko, I'. A. HuxonoBa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuit
HallMOHAJIbHBIN M CCIIEI0BATENIbCKUI
TEXHOJIOTMYECKU yHHUBepcuTeT, KasaHckuid
HallMOHAJIbHBIN M CCIIEI0BATENbCKUI
TexHu4eckuil ynusepcureT um. A .H. Tynonesa
- Mocksa: OOO "Hay4Ho-U37aTEIbCKUN LIEHTP
NHOPA-M", 2022 - 496 c. [OU] [OBC
3HaHUYyM | URL:
https://znanium.com/catalog/document?id=399
360

[llunaves B. C. Beicmmas MaTeMaTuka
[@nekTponnbiii pecypc]: VYuebnuk / B. C.
[MunayweB - MockBa: OOO "HayuHno-
n3narenbckuii ieHrp MHOPA-M", 2023 - 479
c. [BU] [BBC 3HaHUYM URL:
https://znanium.com/catalog/document?id=416
006

18

OyHKIUU
HECKOJBKHX
HE3aBUCHUMBIX
apryMeHTOB

Mockanes II. B. Bricmas MmaremaTuka mis
MIPUPOI000YCTPOHCTBA M BOJOIOJIb30BAHMUS:
yueOHOe nocobue IS CTYZIEHTOB,
MPOXOJSIIMX IOATOTOBKY IO HAaIPABJIEHUIO
20.03.02 "[Ipupogo00ycTpoicTBO u
ponononb3oBanue” / II. B. Mockanes, U. B.
I'punneBa; BopoHexckuil TOCyAapCTBEHHBIN
arpapHslii yHHBepcuTer ; nox pex. B. IL
[Tankoro - Boponex: Boponexckuii
TFOCYAApCTBEHHBI  arpapHbld  YHMBEPCHUTET,
2016 - 214 c. [LUT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

18
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HanwnoB FO. M. MartemaTuka [3J€KTpOHHBIN
pecypc]: Yuebnoe mocooue / 0. M. Jlanuos,
JI. H. Xyp6enko, I'. A. HuxonoBa, H. B.
HuxonoBa, C. H. HypueBa; Ka3zanckuit

HallMOHAJIbHBINA M CCIIEI0BATENIbCKUI
TEXHOJIOTUYECKU yHHMBepcuTeT, KasaHckui
HallMOHAJIbHBIN M CCIIEI0BATENbCKUI

TexHuueckuil yausepcuteT uM. A .H. Tynonesa
- MockBa: OOO "Hay4HO-U3/1aT€IbCKUM LIEHTP
NHOPA-M", 2022 - 496 c. [OU] [OBC
3HaHUyM | URL:
https://znanium.com/catalog/document?id=399
360

[Mumaues B. C. Beicmas wMaTemaTHKa
[anekTpoHHBI pecypc]: YueObnuk / B. C.
[MunmayweB - MockBa: OOO "HayuHno-
usnatensckuid neatp MHOPA-M", 2023 - 479
c. [BU] [BBC 3HaHUYM ] URL:
https://znanium.com/catalog/document?id=416
006

WHuTerpansHOE
HCYHCIICHUE
byHKIIUH
OJIHOTO
apryMeHTa

Mockanes II. B. Bricmas maremaTuka mis
MPUPOAOOO0YCTPOMCTBA W  BOAOIOJIB30BAHUS:

yuebHoe nocobue JUISE CTY/ZICHTOB,
OpoxXoadIrX IIOArOTOBKY II0 HaIIPaBJICHUIO
20.03.02 "[Tpupogoo0ycTpoicTBO u

ponpomnonb3oBanue” / II. B. Mockanes, 1. B.
I'punneBa; BOpOHEXCKHI TOCyAapCTBEHHBIN
arpapHslii yHHBepcuter ; nox pex. B. IL
[Tankoro - Boponex: Boponexckui
rOCYAApCTBEHHBI  arpapHbld  YHMBEPCHUTET,
2016 - 214 c. [LUT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

Hanunos 0. M. Marematuka [37€KTpOHHBIN
pecypc]: Yue6Hoe mocodue / FO. M. Jlanuios,
JI. H. Xyp6enko, I'. A. HuxonoBa, H. B.
HuxonoBa, C. H. HypueBa; Ka3zanckuii

HaIMOHAJILHBIN HCCJIEA0BATEIbCKAU
TEXHOJOTUYEeCKU yHUBepcuter; KazaHckuii
HaIMOHAJILHBIN HCCJIEA0BATEIbCKAN

TexHuueckui ynuBepcutet uMm. A.H. Tynonesa
- MockBa: OOO "Hay4HO-U31aT€IbCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC
3HaHUyM | URL:
https://znanium.com/catalog/document?id=399
360

[llunaves B. C. Beicmas MaTeMatuka
[@nexTponnbiii pecypc]: Yuebnuk / B. C.
[[umaues - MockBa: OOO "Hayuno-
m3narensckuii ieatp MHOPA-M", 2023 - 479
c. [DU] [9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=416
006

18
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OOBIKHOBEHHBI
e
nuddepenima
JIbHEIE
YpaBHEHUS

Mockanes II. B. Bricmas mMatemaTwka it
OpUPOJO00OYCTPONCTBA UM BOJOIOIB30BAHUS:
yuebHOe mocobue s CTYJIEHTOB, IPOXOJs-
IMX MOAroTOBKY mo HampasieHuro 20.03.02
"IIpupoaoo0yCcTpOMCTBO M BOAOIOJb30BaHHUE"
/ T1. B. Mockanes, 1. B. I'puaneBa; Boponex-
CKHMI TOCYyJapCTBEHHBIA arpapHbId YHUBEPCU-
teT ; nox pea. B. II. Hlankoro - Boponex: Bo-
POHEKCKUI TOCYIapCTBEHHBIN arpapHblii YHHU-
BepcuteT, 2016 - 214 c. [IUT 14761] [IIT]
URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

Hanmnos 0. M. MatemaTtuka [3/1€KTPOHHBIN
pecypc]: YueGnoe nocobue / HO. M. Jlanuios,
JI. H. Xypb6enko, I'. A. Hukonora, H. B. Hu-
koHoBa, C. H. Hypuesa; Kazanckuii Haumo-
HaJbHBIA HCCIIENOBATEIIbCKUN TEXHOJIOTHUYe-
ckuil yHuBepcuTeT; KazaHCKui HallMOHAIbHBII
UCCIIEIOBATEIbCKUM TEXHUYECKUH YHUBEPCH-
ter uM. A.H. TynoneBa - Mocksa: OOO
"Hayuno-uznatenbckuii mnentp MHOPA-M",
2022 - 496 c. [DU] [OBC 3nammym] URL:
https://znanium.com/catalog/document?id=399
360

[lumrager B. C. Beiciias maTtemMaThka [3J€K-
TpoHHBIN pecypc]: Yuebnuk / B. C. [llunayes -
MockBa: OOO "HayuyHo-M31aTenbCKUil LEHTP
NH®PA-M", 2023 - 479 c. [DU] [ObC 3nanu-
yM] URL:
https://znanium.com/catalog/document?id=416
006

18

YucnoBele U
(YHKITMOHAIIbH
bI€ PSIIBI

Mockanes II. B. Bricmrias maremMaTtuka i
MPUPOAOOOYCTPOICTBA W  BOAOIOJIb30BAHUS:
yaeOHoe rmocodue 1636 CTYJICHTOB,
MPOXOASIIMX TIOATOTOBKY IO HaIpPaBICHHUIO
20.03.02 "TIprpom000yCTPOICTBO u
pogomnonb3oBanue” / II. B. Mockanes, 1. B.
I'punneBa; BopoHexCKUil ToCyJapCTBEHHBIN
arpapHslii yHHBepcuter ; nox pex. B. IL
[Manxkoro -  Boponex:  BopoHexckui
rOCYAapCTBEHHBI arpapHblid  YHUBEPCHUTET,
2016 - 214 c. [UAT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

18
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Hanwios FO. M. Marematuka [371€KTpOHHBIN
pecypc]: Yuebnoe mocooue / 0. M. Jlanusos,
JI. H. Xyp6enko, I'. A. HukonoBa, H. B.
HukonoBa, C. H. HypueBa; Ka3zanckuit

HallMOHAJILHBIN HUCCIIEN0BATEILCKUN
TEXHOJIOTUUECKNI yHHUBepcuTeT; KaszaHckuii
HaIlMOHAJILHBIN HCCJIeA0BAaTEIbCKUI

TexHu4eckuil ynusepcuteT uM. A .H. Tynonesa
- MockBa: OOO "Hay4HO-nU3/1aTeIbCKUM LIEHTP
NHOPA-M", 2022 - 496 c. [DU] [OBC
3HaHUyM | URL:
https://znanium.com/catalog/document?id=399
360

[Munaywes B. C. Beicmas MaTeMartuka
[anekTpoHHBI pecypc]: YueObnuk / B. C.
[MunmayweB - MockBa: OOO "HayuHno-
usnarensckuii neatp MHOPA-M", 2023 - 479
c. [BU] [BBC 3HaHUYM ] URL:
https://znanium.com/catalog/document?id=416
006

OCHOBBI
TEOpUH
BEPOATHOCTEN
u
MaTeMaTHYECK
OH CTAaTUCTHUKH

Mockanes II. B. Bricmas maremaTuka mis
MPUPOAOOO0YCTPOMCTBA W  BOAOIOJIB30BAHUS:

yuebHoe nocobue JUISE CTY/ZICHTOB,
MPOXOJAIIMX TOATOTOBKY IO HAIMPABICHUIO
20.03.02 "IIpupoa000yCcTpOHCTBO u

popomnonb3oBanue” / II. B. Mockanes, . B.
I'punneBa; BOpOHEXKCKUH TrocyaapCTBEHHBIN
arpapHslii yHHBepcuter ; nox pex. B. I
[Tankoro - Boponex: Boponexckui
rOCYAApCTBEHHBI  arpapHbld  YHMBEPCHUTET,
2016 - 214 c. [LUT 14761] [IIT] URL:
http://catalog.vsau.ru/elib/books/b121700.pdf

Hanwios 0. M. Marematuka [371€KTpOHHBIN
pecypc]: Yuebnoe mocooue / 0. M. Jlanusos,
JI. H. XKypb6enko, I'. A. HuxonoBa, H. B.
HuxonoBa, C. H. HypueBa; Ka3zanckuii
HallMOHAJIbHBIN M CCIIEI0BATENIbCKUI
TEXHOJIOTMYECKU yHHMBepcuTeT, KasaHckui
HallMOHAJIbHBIN M CCIIEI0BATENIbCKUI
TexHu4eckuil ynusepcuteT um. A .H. Tynonesa
- Mocksa: OOO "Hay4uHo-U37aTEIbCKUN LIEHTP
NHOPA-M", 2022 - 496 c. [OU] [OBC
3HaHUYM URL:
https://znanium.com/catalog/document?id=399
360

[Munaywes B. C. Beicmas MaTeMartuka
[>nekTponHbIil pecypc]: Yuebnuk / B. C.
[MunayweB - MockBa: OOO "HayuHno-
n3narenbckuii ieHTp MHOPA-M", 2023 - 479
c. [DU] [9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=416
006

21,5

Bcero

63

159,5
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5. @oH/1 OLIEHOYHBIX CPEACTB /JIsl MPOBeIeHNs MPOMEKYTOYHOMH ATTECTAIINH U
TeKyLlero KOHTP 0JIfl

5.1. dranbl popMUPOBaAHMS KOMIIETEHIIH I

Pa3znes pucuMniinMHbI Komnerenuus VHMKATOP H0CTHIKEHHS
KOMIIEeTeHI[HH

Jluneitnas anredpa u OIIK-2 33%
aHaJMTHYECKasi TEOMETPHS OIK-3 Ha
33

Beenenne B MaremMaTH4ecKWi OTIK-2 V3
aHaJMn3 OIIK-3 V4
H4

33

Huddepennmanbuoe ucuucIeHUE OIIK-2 3
(yHKIIUK OHOT'O aprymeHTa OLK-3 va
DneMeHThI BrIcLIeH anreOpsl 33
OIIK-2 y3

H3

OIIK-3 34

OyHKIIUN HECKOJIbKUX OITK-2 33
HE3aBUCHMBIX apTr'yMEHTOB V3
OIIK-3 V4

H4

WNurerpansHoe HCUHCIICHHE OIIK-2 33
(GYHKIMM OHOTO apryMeHTa H3
OIIK-3 V4

OOBIKHOBEHHBIC OTTK-2 33
muddepeHnnansHble ypaBHEHHS y3
34

OIIK-3 va

UYucnoBsle U  (YHKIMOHAJIbHbBIE 33
pAaBI OIIK-2 y3
H3

OIIK-3 H4

OCHOBBI TEOpUHU BEPOATHOCTEN 1 33
MAaTEMATUYECKOU CTATUCTUKHU OIIK-2 y3
H3

OIIK-3 H4
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5.2. llIkanabl U KPUTEPHUH OLEHUBAHUS TOCTUKEHHUsI KOMIIETeHIH

5.2.1. HIkaanl oleHUBAHUA JOCTHKEeHUS] KOMIIETEeHITU I

Bun onenkn

OueHku

AxaiemMuueckas olleHKa
10 2-X OaJIIILHOM IIKae

HC 3a4TCHO 3a4YTCHO

Bunx onnenkn

OneHku

AxkaiemMuueckas Ol eH-
Ka 110 4-X 0aJIbHOM
[IKaje

HCYAOBJICTBOPUTCIIBHO | YAOBJIICTBOPUTCIIBHO | XOPOIIO OTJIMYHO

5.2.2. Kpurepuu OLleHMBAHUSA NOCTHKEHUS KOMIIETEeHUI

Kputepuu onenkn Ha 3aderte

Onenka, ypoBeHb
JOCTIKEHUSA
KOMIIETEHIINH

Onuncanne KpuTepueB

3a4TeHO, BEICOKHH

OOyuaromuiicss BBIIOJHUI BCE 3aJaHMs, MPEIYCMOTPEHHbIE pabo-
4yell mporpaMMmoi, oTyuTajcsi 00 UX BBIIOJHEHUHU, JEMOHCTPUPYS
OTJIMYHOE 3HAaHHE OCBOCHHOI'0 MaTepHaia U YMEHUE CAMOCTOATEIb-
HO pelIaTh CIOXKHbBIC 3a1a4H TH CLIUILIHHBI

3a4TeHO, MPOABUHYTHIN

OOyuaromuiicss BBIIOJHUII BCE 3aJaHMs, MPETYyCMOTpEHHBIE pado-
yeil mporpamMmoil, oTdyuTancs 00 WX BBITOJHEHUH, JTEMOHCTPUPYS
XOpolllee 3HaHUE OCBOCHHOI'0 MaTepualla U YMEHUE CaMOCTOSITENb-
HO pelllaTh CTaHJAAPTHBIE 3a/1a4l JUCIHUILINHbBI

3a4TeHO, MOPOTOBBIN

OOyuaronmiicsi BBIMOJHWI BCE 3aJaHUs, MPEAYCMOTPEHHBIE pado-
4yell mporpamMMmoi, oT4uTajcs 00 MX BBINOJIHEHUH, AEMOHCTPUPYS
3HAaHUE OCHOB OCBOCHHOI'0 MaTepHala U YMEHUE pelaTh CTaHIapT-
HbI€ 3a/1a4H JUCLUUIUIMHBI C TOMOIIBIO TP EMoAaBaTeIs

He 3aureno,
KOMITETCHIIMS HE
OCBOCHA

OOyuaromuiics BBIMOJHUI HE BCE 3a/laHus, MPENYCMOTPEHHbIE pa-
Ooueli MporpaMMoH, WM He OTYUTAJICA 00 UX BBINOJHEHUH, HE MO~
TBEP)KJACT 3HAHUE OCBOCHHOIO MaTepHalla U HE yMEeT pelaThb
CTaHJapTHBIE 3aJ]a4M JTUCLUIUIMHBI Ja)e ¢ TOMOIIbI0 IIpernoaaBaTe-
st

Kpurepuu oneHku Ha IK3aMeHe

OueHka, ypoBeHb
JIOCTHKECHUS
KOMIICTCHITN I

Onucanue KpuTepueB

OTIMYHO, BEICOKUH

OOyuarommuiicst TOKa3al MOJHbIE U TITyOOKHEe 3HAHUS TPOTPAMMHO-
ro mMaTepHuala, JIOTHYHO U apryMEHTHPOBAaHO OTBETUII HA BCE BO-
MPOCHl AK3aMEHAIIMOHHOT'O OMiieTa, a TaKKe Ha JONOJHHUTEIbHBIC
BOMPOCHI, CIIOCOOEH CaMOCTOSITENIbHO pEIIaTh CIOKHBIE 3a/1a4u
JUCIUTLTAHBI
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Xopol1i1o, TPOABUHYTHIN

OOyuarommuiics TBepAO 3HAET MPOrpaMMHBIA MaTepHuall, rPaMOTHO
€ro M3JIaraeT, He OMYyCKAaeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTATOYHO MOJHO OTBETHJI Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OuJie-
Ta U JIOMOJHUTENbHBIE BONPOCH], CIIOCOOEH CaMOCTOSITENLHO pe-
aTh CTAHAAPTHBIE 3a0a9H TUCIATLTUHBI

OOyuarommuiics ToKa3aja 3HaHUE TOJILKO OCHOB MPOTPAMMHOIO Ma-
TepHayia, yCBOMJ €ro IMOBEPXHOCTHO, HO HE JOIMyCKall T'PyOBIX

Y 10BNETBOPUTENBHO, | OMIMOOK WM HETOYHOCTEeH, TpeOyeT HaBOIAIIMX BOIPOCOB IS
MIOPOTOBBIN MPaBWJILHOTO OTBETa, HE OTBETHJI Ha JIOMOJHUTEJbHbBIE BOIPOCHI,
croco0eH pelaTh CTaHJAPTHBIE 3a7a4d JTUCHUILTHHBI C TIOM OIIBIO
IIpernoiaBaTess
HeynosnersopurensHo, | OOydaromuiics He 3Ha€T OCHOB IIPOrpaMMHOIr0 MaTepuaa, Jomyc-
KOMIIETECHIIMS HE KaeT rpyOble OIMOKY B OTBETE, HE CIIOCOOEH pellaTh CTaHAapTHbHIE
OCBOEHA 3aJjauu AUCLUILIMHBI JaXKe C TOMOLIBIO MTperoiaBaTels

KpHTepnu OICHKMU TE€CTOB

OueHka, ypoBeHb
JIOCTUKEHUS
KOMIIE€TEHIIHI

Onucanue KpuTepreB

OTIMYHO, BRICOKHIM

ConepkaHue MpaBUIbLHBIX OTBETOB B TecTe HE MeHee 90%

Xopolilo, TPOABUHYTHIN

ConepxaHue NpaBUIbHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BJETBOPUTETHLHO, o
o CopnepxaHue NpaBUIIbHBIX OTBETOB B TecTe HE MeHee 50%
MOPOTOBBIN
HeynoBneTBopurensHo,
KOMIIETEHLIUS HE ConepxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%
OCBOEHA

KpuTepun oneHkH ycTHOro onpoca

OneHka, ypoBEeHb
JOCTHKEHHUS
KOMIIETEHIIU I

Onucanue KpuTepueB

3a4TeHO, BBICOKHUI

OOyuaromuiics JAEMOHCTPUPYET YBEpEHHOE 3HaHHE MaTepuaa,
YeTKO BBIPa)KaeT CBOIO TOUY 3PEHUs [0 paccCMaTpUBaeMOMY BOIIPO-
CY, IPUBOAS COOTBETCTBYIOIUE IIPUMEPBI

3auTeHo, MPOJABUHY TN

OOyuarommuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHHME MaTepuaja, HO
JIOITYCKAET OTEIbHBIC MMOTPEITHOCTH B OTBETE

3auTeHo, MOPOrOBBIH

OOyuarommuiicsi JEMOHCTPUPYET CYIIECTBEHHBIE IPOOEIbl B 3HAHU-
X MaTepuasa, JOIMyCKaeT OMUOKH B OTBETAX

He 3auteno,
KOMIICTCHIIHS HE
OCBOCHA

OOyuaromuiicsi 1eMOHCTPUPYET HE3HAHWE Marepuajia, TOMYyCKaeT
rpyObie oMOKH B OTBETaX
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Kpurtepun oneHKkH peuieHus 3agaq

Onenka, ypoBeHb
JIOCTHOK CHHS
KOMIIETEHIIUN

Onuncanue KpuTepueB

3a4TeHO0, BEICOKHH

OOyuaromuiics YBepEeHHO 3HAET METOAMKY U aJrOPUTM pPeIleHUs
3a/1a4u, HE JIOMyCKaeT OMMOOK MPH €€ BHITIOJHECHUH.

3a4TeHO, MPOABUHYThIN

OOyuaronmiics B I1€JI0M 3HAET METOAUKY U alTOpPUTM pelIeHUs 3a-
Jlauu, He TOIyCKaeT rpyObIX OMIMOOK MPH €€ BBHITIOIHEHUH.

3a4TeHO, MOPOTOBBIN

OOyuaromuiicsi B 1[eJIOM 3HACT METOAMKY M aJrOPUTM pEIIeHUS 3a-
Ja4¥, OMYyCKaeT OIMMOOK MPHU €€ BBHIMOJHEHUH, HO CIIOCOOEH M C-
MIPaBUTh X MPU MOMOIIN NPENOoJaBaTesl.

He 3auteno,
KOMIICTCHIIHS HE
OCBOCHA

OOyuaronuiicss He 3HaeT METOAUKY U aJrOpUTM pelleHHs 3ahaui,
JIOITyCKaeT rpyOble OMOKH IIPU €€ BBIIIOJIHEHUH, HE CIIOCOOEH M C-
IIPABUTH UX IIPU IOMOIIY ITPENOJaBaTEs.

5.3. MartepuaJbl AJs1 OlleHKH T0CTUKEHUS] KOMIIeTeHIIU
5.3.1. OueHouyHble MaTepPUAJIbI IPOMEKYTOUHOM aTTECTAIUN

He npeaycMmotpenbl

5.3.1.1. 3agauu K 3auerty

5.3.1.2. 3aga4u K IK3aMeHYy

Ne Conep:xkanue Komnerennus | UK
1 1 3 4 2 OIIK-2 Vv3
Beruucauts onpenenurens 3 10 4 OIIK-3 H4
2 4 2 3
0 2 31
2 | PemmnTh cucteMy NMHEHHBIX YypaBHEHU MeToioM ["aycca. OIIK-2 Vv3
3x—2y+z=—4 OIIK-3 H4
[ Sx+y+2z=6
—2x—3y—z=-10
3 | Pemuth cuctemy IMHEWHBIX ypaBHEeHU MeTogoM Kpamepa OIIK-2 H3
3x—2y+3z=28 OIIK-3 H4
—2x +y— 2z = —6;
x+2y—z=2
4 | B tpeyronbauke ¢ BepumHamMu A(-6;6), B(3;3), C(1;-3) naiitu OIIK-2 v3
yroi A. OIIK-3 H4
5 | B tpeyronsuuke ¢ BepumHamu A(-6;6), B(3;3), C(1;-3) naiitu OIIK-2 H3
JUTMHY cTopoHBl AB OIIK-3 H4
6 | B tpeyronpauke ¢ BepmmHamu A(-6;6), B(3;3), C(1;-3) naittu OIIK-2 H3
ypaBHeHHe cTopoHsl AB 1 ee yrioBoit kodddunmeHT OIIK-3 H4
7 Jansl koopaunarsl Bepumn mapamuasl ABCD : A{7; 2; 2}, B{5; 7, OIIK-2 V3
7}, C{5; 3; 1}, D{-1; -2; 3}. CpencramMu BEeKTOPHOI aireOpbl HAUTH OIIK-3 H4
monians rpanu ABC
8 Jansl koopaunarsl Bepmmn mapamuasl ABCD : A{7; 2; 2}, B{5; 7, OIIK-2 V3
7}, C{5; 3; 1}, D{-1; -2; 3}. CpencrBamu BEeKTOpHOU anreOpbl HAllTH OIIK-3 H4
MosyJib Bektopa BA.
9 | BeruuciuTh mpeqen, He NoJb3ysach npaBuioM Jlonuras OIIK-2 H3
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i 16x* —9x* +17 - X’ OIIK-3 V4

im

xor  23x" —x+8%° H4

10 | Beruucauts npenen, He noJb3ysach npaBuiioM Jlonurans OIIK-2 Vv3

lim x3 —4x—15 OI1K-3 V4
x-3 2x% + 8x — 42 H4
11 | Beruucauts mpenen, He mob3ysach npaBuiioM Jlonurans OIIK-2 Vv3
lim 3x% +8x* OIIK-3 V4
I —_—
x>0 c0s™ X —c0s™ x H4
12 | BeruaucauTs npenen, He MoJb3ysich mpaBuioM JlonuTans OIIK-2 v3
’ 7x —3 )" OIIK-3 V4
im
Hw( X+ 9) H4

13 | HaiiTi epByIo MpOM3BOAHYIO (QYHKIIHH. OIIK-2 H3

y:(x+2\/;+ 2)4 ~Yxt-1 OIIK-3 v4

14 | HaiiTu nepByro Npou3BOIHYO QYHKITHH. OIIK-2 y3

y =e > -sinarccos x OIIK-3 V4
15 | Haiitui nepByro MpOM3BOIHYIO (DYHKITHIA. OIIK-2 V3
x2 —5x In x OHK'3 Y4

(2 -0")

16 | Haiitu nepByro MpOM3BOIHYIO (DYHKITHIA. OIIK-2 H3

yx+cos(xy)—y?=0 OIIK-3 V4

17 | Ioctpouth rpaduk GYHKIWH, IPEIBAPUTEIHLHO UCCIICOBAB e Me- OIIK-2 H3
TonamMu T PepeHITHATBLHOTO UCUUCITCHHS OIIK-3 V4

_ X
y= x*—4
18 | IToctpouTs rpaduk GYHKIMH, TPEIBAPUTEIHLHO HCCIEI0BAB €€ Me- OIIK-2 H3
ToaMu AUQ epeHIHaTbHOrO HCUHCITCHHST OIIK-3 V4
_3x'+1
y= 2
X

19 | IMoctpouts rpaduk GYHKIWH, IPEIBAPUTEIILHO HCCAEI0BAB €€ Me- OIIK-2 H3
TomaMu AuQGepeHITMATEHOTO NCUUCICHUS OIIK-3 V4

y= ex2+5x

20 | Haitgute Touky meperu6a GpyHKIEE ¥ = %xa +2x219x 48 OIIK-2 Y3

? * OI1K-3 V4

21 | Jlanbl 2 KOMIUIEKCHBIX unciaa £y = 2+ 3i u 2z, =1 — 2i, Ye- OIIK-2 V3
My paBHa JIeliCTBUTENbHAS YaCTh UX PA3HOCTH Z1 — Z37

22 | NaHo xoMIuiekcHOe uucino z=2+31. Halitu conpspkeHHOe emy OIIK-2 Vv3
KOMIIJIEKCHOE YHCJIO.

23 | C nomompto MHK nogo6parh mapaMerpsl a U b TMHEHHOMN OIIK-2 H3
Gynkuun ¥ = ax + b, [TonydeHHyr0 NPAMYIO BMECTE C OIIBIT- OIIK-3 H4
HBIMU JJaHHBIMU W300pa3uTh B cucteme koopauHat XOY u Bu-
3yaJIbHO OLIEHUTh Ka4€CTBO HAJIEHHOW MOJEIIN.

Xi 1 3 5 4 6 7 8 10
Vi 12 10 10 11 8 7 7 5

24 | HaifTu 4acTHyI0 NPOU3BOJHYIO BTOPOrO HOPSIKA Z yy AT OIIK-2 H3

¢Qynxmun z = (2x + 3y)- OIIK-3 H4
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25 | HaliTh 4YacTHyX MPOM3BOJHYIO TIEPBOTO TOpSIKA Z'x IS OIIK-2 H3
dyskuun z = (2x + 3y)? OIIK-3 H4
26 | BplunciauTh HeonpeaeleHHbI HHTerpal OIIK-2 Vv3
OIIK-3 V4
j(4x3 _2 + 3)dx
Ux
27 | BplunciauTh HeonpeaeIeHHbI HHTerpal OIIK-2 V3
ax* _1 OIIK-3 V4
[ Lo,
X
28 | BpluncauTh HeonpeaeeHHbINH HHTEerpa OIIK-2 v3
J‘e2—3xdx OIIK-3 V4
29 | BoluncauTe HEONpeAEIeHHBI HHTErpal OIIK-2 V3
J~ dx OIIK-3 V4
3x-2
30 | BoruncanuTths HeOmpeneneHHbI HHTErpal OIIK-2 V3
J(1-2x)cosxdx OIIK-3 V4
31 | BbluucauTh HEONpEAEICHHbIH HHTETpa, UCIOJIb3Ysl METO/ He- OIIK-2 v3
OIpeeNIeHHbIX KO3 PULIHEHTOB OIIK-3 Y4
x—1
J x¢ —px + 8
32 8—2x OIIK-2 V3
BbraucianTh HeonpeieIeHHbIH HHTerpaj I W2 _Bx+1 2dX OIIK-3 V4
33 | Berumcanuts onpeeaeH b HHTErpajl, HCIONb3ys METO/T 3aMEHbI Tie- OIIK-2 V3
PeMEHHO OIIK-3 v4
In5 eX _1
j —ax
0 eX+1
34 | Beraucaute onpeaeneHHbIA HHTETPal, UCIIONIb3YsI METOJ 3aMEHBI I1e- OIIK-2 V3
pPEMEHHOM OIIK-3 v4
} x2dx
0 X6 +1
35 | Beruucnauth minomaau GUryp, orpaHUuEHHBIX 3aJaHHBIMH I1a- OIIK-2 H3
pabos10ii u npsMOH. OIIK-3 H4
1 1
y:—x2; y=——X+1
2 2
36 | BeruncauTh mtomaan GUryp, orpaHUYEHHBIX 3aaHHBIMH I1a- OIIK-2 H3
paboJIoii 1 MPsMOii. OIIK-3 H4
y= X2 y=-4x+12
37 . 4 273x OIIK-2 V3
Haiitu pemenue nuddepeHnnaibHOro ypaBHeHuUs ) e OI1K-3 va
38 . ' 1 OIlIK-2 V3
H Jo= —
aiiTu pemeHue 1uddepeHIaiIbHOro ypaBHeHHs ) i1 OLIK-3 va
39 | Haiitu pemenne nuddepeHnanb»HOro ypaBHEHUS OIIK-2 v3
.1'.-" — 6_1'.-' + 9_1.' =0 OIIK-3 V4
40 | Haiitu pemenue nuddepeHnaibHOro ypaBHEH Us OIIK-2 V3
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V' +8V' + 7y =0; OIIK-3 V4

4l [IpoBepuTh HA CXOIUMOCTB YUCIOBOU Pt o N+2 OIIK-2 H3

> OIIK-3 H4
n=1 N~ + 3
42 [IpoBEPHUTH Ha CXOAUMOCTD YHUCIIOBON DA < n?+2 OIIK-2 H3
2" OIIK-3 H4
n-1 3
43 | Haiiti paguyc cCXOAMMOCTH CTEIIEHHOTO Psijia. OIIK-2 H3
© 1 N OIIK-3 H4
nzzll 2n+3 X
44 | Haiiti paauyc cXOAMMOCTH CTENEHHOrO psija. OIIK-2 H3
I L OIIK-3 H4
2o
n=1 °

45 | Nmeercs Tpu ypHbl. B nepBoii 3 Oenbix mapa u 1 4epHsblil; BO OIIK-2 V3
BTOPO# 2 OenbIX mapa U 3 YepHBIX; B TPEThel 3 OenbIX Imapa. H3
HekTo mogxonuT Hayrajg K OJHOW M3 YPH U BHIHUMAET U3 HEE OIIK-3 H4
OJIUH 1Iap. DTOT map okasaycs 0ensiM. HaliTi mociie onbITHBIE
(anmpuopHbI€) BEPOATHOCTU TOT'O, YTO LIAp BBHIHYT U3 1-0ii, 2-0H,
3-eit ypHbl. BepositTHoCcTh mopakenus paBHa (.6, IpoOU3BOAUTCS
cTpenb0a 1o MUILEHHU 710 IEPBOro NnonagaHus (4Uciao NaTpOHOB
HE orpaHudeHo). TpeOyercs COCTaBUTh DSl pacrpeneieHus
Yyclia CIIeJaHHBIX BBICTPENIOB, HAUTH MaTeMaTUYECKOe OXKUIa-

HUE U JMCIEPCUI0 3TOM ciydyalHOM BenuuuHbl. OnpenenuTtsb
BEPOSATHOCTH TOTO, YTO JIJISI MOpa)KEHHs LEeNU MoTpedyercs He
Oosiee Tpex MaTpOHOB.

46 | BepositHOCTh TIOpakeHHsi paBHa (.6, MPOM3BOAUTCS CTpebOa OIIK-2 VY3
10 MUILIEHU 10 IepBOro MomnajgaHus (4Mcio NaTpoOHOB HE orpa- H3
HUYeHO). TpedyeTcs cOCTaBUTh PsiJl paclpeesieHus Yucua cie- OIIK-3 H4
JAHHBIX BBICTPENIOB, HAWUTH MaTEMaTUYECKOE OXHU-JAaHUE WU
JUCIIEPCHUIO 3TOM ciyyallHOW BenuuuHbl. Onpene-muTh BEpoAT-

HOCTB TOTO, YTO JUISl TIOPAXKEHUs IIeNH MoTpedy-eTcs He Oonee
TpEX MaTPOHOB.

47 | VI3 reHepalbHON COBOKYITHOCTH M3BJIEYEHA BEIOOpKA 00bEMOM OIIK-2 v3

(n=50). H3
Buavenus X; | 2 | 5| 7 |10 OIIK-3 H4
YacTtora n; 16 (12618 4

Haiitn HecMelleHHbIE OLEHKH MaTeMaTUYECKOro OXHIaHUS U

JUCTIEPCHH.

48 | Ilo maHHBIM BBIOOPKH W3 HOPMAJIBHO pPACIpEeIEHHON T'eHe- OIIK-2 v3
paJbHOM COBOKYIHOCTH, 00BEM KOTOpO# cocrtaBiser n = 20 , H3
HaiiJlcHa HECMEILCHHAs OLCHKA JucIepcuy, pasHas S° = 0,02 OIIK-3 H4

Haiit 95% noBepuTenbHbIN HHTEPBA JJIs OIEHKU JIUCIIEPCUH.

5.3.1.3. Bonpocsl k 3aueTty

He npenycmotpenst
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5.3.1.4. Bonipochl K 3K3aMeHY

Ne Conep:xkanue Kovnerennusa | UK
1 | Ilouarue maTtpuupl. JlelicTBUS HaJ MaTPUIIAMH. OIIK-2 33
2 | Onpenenurenu 2-1o, 3-10, N-T0 MOPSJIKA U UX CBOMCTBA. OIIK-2 33
3 | O6patnas matpuna. Panr marpuisl. Beraucnenne oopatHoi OIIK-2 33
MaTpUIbl ¢ TOMOIIBIO Mpouenypsl ['aycca.

4 | Pemenue cucreM JIMHEHHBIX alreOpandecKux ypaBHEHUH C OIIK-2 33
MOMOIIEI0 00paTHON MaTpuIlel U popmyn Kpamepa.

5 | Meton l'aycca, ero mcnosib30BaHue JUIsl PeIIEHUs] U HCCle- OIIK-2 33
JIOBaHMSI CHCTEM Ha COBMECTHOCTb.

6 | [lonstue BekTopa. JIMHelHbIe omepanuu HaJ BEKTOPAMH. OIIK-2 33
ITpoekiusi BekTopa Ha och. Pa3noxkeHue BEKTOpa MO OpTO-
HOPMHPOBAaHHOMY 0a3HCy Ha IUIOCKOCTH U B IPOCTPAHCTBE.

7 | CkamsipHOE€ TPOU3BEAEHUE BEKTOPOB, CBOWCTBA, IMPHUJIOXKE- OIIK-2 33
HUSL.

8 | BexkTtopHOE mpou3BENCHHE BEKTOPOB, CBOWCTBA, IMPHUJIOXKE- OIIK-2 33
HUSL.

9 | CMemaHHOE MPOM3BEICHUE BEKTOPOB, CBOMCTBA, MPHUJIOKE- OIIK-2 33
HUSl.

10 | OcHOBHBIC 3a7a4M AHAJUTHYECKOH T'C€OMETPUU Ha IIJIOCKO- OIIK-2 33
CTH.

11 | YpaBHeHus npsAMol Ha IJIOCKOCTU (MpsMasi C YIJIOBBIM KO- OIIK-2 33
3GPUIMEHTOM; MYy4YOK MPAMBIX; MpsAMas, TPOXOoAsIas yepes3
JIB€ 3aJJaHHbIE TOUKH; MMpsMas 00IIero BUAA).
12 | BzauMHOe pacrosoxeHue AByX NPsIMbIX Ha IIOCKOCTH. OIIK-2 33
13 | YpaBHEHHE MIOCKOCTH, €T0 UCCIEIOBaHNUE. OIlK-2 33
14 | BzauMHOE pacnoaokeHUe ABYX MIOCKOCTEM. OIIK-2 33
15 | IlapameTpuueckue U KaHOHMYECKHE YPABHEHMsI NPSIMOH B OIlIK-2 33
IIPOCTPAHCTBE.

16 | B3auMHOe pacronokeHue NPSMBIX M IUIOCKOCTEH B Mpo- OIlIK-2 33
CTPaHCTBE.

17 | Kpusble BTOpOro nopsjaka (OKpy»KHOCTb, 3JUIMIIC, TUIEpOo- OIIK-2 33
Ja, napabosa).

18 | [lonste ¢yHKUMU OqHOM mepeMeHHONH. OCHOBHBIE AJIEMEH- OIlIK-2 33
TapHbIe PYHKIMHU.

19 | Ilpemen mocienoBaTeIbHOCTH U (QYHKIUU B Touke. OCHOB- OIIK-2 33
HbIE TEOPEMBI O IpeJierax.

20 | BeckoHeyHO Masble U OECKOHEUHO OOJbImMe (YHKIHHA U UX OIIK-2 33
CBOMCTBA.

21 | Ilonstue HeompezneneHHocTd. [lepBblii U BTOpoi 3ameua- OIIK-2 33
TEJIbHbIE MPEIEIbI.

22 | PaznuuHble ONpesesieHusl HeNPEepbIBHOCTH (DYHKIUU B TOY- OIIK-2 33
Ke.

23 | Touku pa3pbiBa QYHKIMNA U UX KJIACCHPHUKAIHS. OIIK-2 33
24 | Onpenenenue NPOU3BOAHON, €€ NeOMETPUUECKUIl U AKOHO- OIIK-2 33

MUYECKUN CMBICI.

25 | CBs3b nudpepeHIpyeMoCcTd U HePEPbIBHOCTU (DYHKITHH. OIIK-2 33
26 | IlpousBOAHbBIE OCHOBHBIX 3JIEMEHTApHBIX (QYHKUIUN U TpaBu- OIIK-2 33

na nuddepeHIpoBaHmsl.

27 | IlpousBoaHast CI0XKHOW QYHKIIUU. OIIK-2 33
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28 | IIpousBogHas 0OpaTHOM QYHKIIUH. OIIK-2 33

29 | IuddepeHimpoBanue HessBHO 3aJaHHON (DyHKITUH. OIIK-2 33

30 | duddepennupoBanue mapaMeTpudecky 3aJaHHON (DYHKITHH. OIIK-2 33

31 | [lonsarue nuddepeHnnana. OIIK-2 33

32 | IlpousBoanbie u auddepeHIraibl BHICIIUX TOPSIKOB. OIIK-2 33

33 | OcHoBHbIe TeopeMbl auddHepeHITnaTbHOT0 HCUUCIICHHUS. OIIK-2 33

34 | UccnenoBanue (yHKUMH Ha MOHOTOHHOCTb, 3KCTPEMYM. OIIK-2 33
HawnOonbiiee 1 HauMeHbIee 3HAYCHHUS (PYHKIIMH Ha OTpe3-

Ke.

35 | UccnenoBanue rpaduka (QpyHKIIMU Ha BBITYKJIOCTHb, BOTHY- OIIK-2 33
TOCTh, TOYKHU TIeperuoa.

36 | Anrebpanueckasi (opMa KOMILIEKCHOT'O YHCIIa, €ro u300pa- OIIK-2 33
KEHHE Ha KOMIUIEKCHOM MJIOCKOCTH. TpUroHoMerpuueckas u OIIK-3 34
noka3aTesibHas (pOpMbl KOMILIEKCHOr O uucina. JleficTBus Haj
KOMILUIEKCHBIMU YHCIIaMH.

37 | Teopema be3y. OcHoBHas Teopema anreOpbl. Pasmoxkenue OIIK-2 33
MHOTO4IEHa C JeHCTBUTEIBbHBIMU KO3 (UIIMEHTaMU HA JIH- OIIK-3 34
HelHble U KBaJApaTHYHble MHOXUTENU. Pas3noxenue paruo-

HaJbHBIX Ipo0Oei Ha MPOCTEHIIIHE.

38 | [lonaTne (QyHKIMH HECKOJIBKUX NMEPEMEHHBIX, €€ O00JIACTH OIIK-2 33
ONpeneneHus, JUHUA ypoBHS, rpaduka, mpeaena, Hempe-

PBIBHOCTH.

39 | YacTHble mpUpalieHus, YaCTHbIE TPOU3BOJHBIC TIEPBOTO MO- OIIK-2 33
psiZiKa, UX T€OMETPHUYECKUI CMBICIL.

40 | MeToa HAMMEHBIITMX KBAJIPATOB. 33

41 | Ilpou3BojHas MO HAIPABJICHUIO U TPAJUEHT. OIIK-2 33

42 | IloHATHE YaCTHBIX MPOM3BOAHBIX U MOJIHBIX nuddepeHima- OIIK-2 33
JIOB BBICIIMX MOPSIIKOB.

43 | UccrnenoBanne (GYHKIMU JIBYX HE3aBUCHMBIX MEPEMEHHBIX OIIK-2 33
Ha 3KCTPEMYM.

44 | Tlonatue mepBOOOpPa3HOW M HEOIMpEAETEHHOro HHTerpaja. OIIK-2 33
OcHOBHbIE CBOMCTBa HEOIPENEICHHOI0 UHTErpaia. Tabnuua
OCHOBHBIX HEOIpE/ICJICHHbIX HHTErPajoB.

45 | OcHOBHbIE METOJbl MHTEIPUPOBAHMS: METOJ PA3JI0KEHHUS, OIIK-2 33
3aMeHa NepEeMEHHON, MHTErPUPOBAHUE 10 YACTSM.

46 | Kiaccwl MHTErpupyeMbIX (yHKIHUH. OIIK-2 33

47 | OnpeneneHHbI HHTETPAJ U €r0 OCHOBHBIE CBOWCTBA. OIIK-2 33

48 | Ilpow3BogHas ONMpENeICHHOIO MHTErpaja Mo MmepeMeHHOMY OIIK-2 33
BepxHeMy npeneny. Popmyna HeroTona-JleiiOHuua.

49 | UHTerpupoBaHue 3aMEHOW NEPEMEHHBIX M 110 YacTsAM B OIIK-2 33
OIpe/iesIeHHbIX HHTEr pajax.

50 | I'eomerpuueckue MPHIIOKEHUS OMPEAEIEHHOI 0 HHTEerpaa. OIIK-2 33

51 | DKoHOMHYECKHE TPUIIOKEHHS ONPEIEICHHOr0 HHTErpajia OIIK-2 33

52 | HecobCcTBeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO POJIa. OIIK-2 33

53 | IlpubnmxeHHbIe BBIYUCICHUS ONPEISIeHHBIX HHTETPAJIOB. OIIK-2 33

54 | OcHOBHBIE TOHATUSA O JupdepeHHalIbHbIX YpaBHEHHIX OIIK-2 33
nepBoro nopsaaka. 3agada Koy, ycioBus CyliecTBOBaHUS U
€IMHCTBEHHOCTHU €€ PELICHHUs, T€OMETPUUYECKUI CMBICIL.

55 | IloHsATHe mepBOOOpa3HOM M HEOMPENEICHHOIO MHTErpaa. OIlIK-2 33

OCHOBHbIE CBOMCTBa HEOIPENEICHHOI0 HHTerpaia. Tabnuua
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OCHOBHBIX HCOIIPCACICHHBIX HHTCTPAJIOB.

56 | OcHOBHBIE METOJbl MHTETPUPOBAHUS: METOJ PA3JI0KCHUS, OIIK-2 33
3aMeHa MepeMeHHON, MHTErPHPOBAHUE 10 YACTSM.

57 | Knaccel uHTErpupyeMbIX (QYHKITUH. OIIK-2 33

58 | OnpeneneHHBIN HHTETPaI U €r0 OCHOBHBIE CBOMCTBA. OIIK-2 33

59 | IlpousBoaHAsT OMpEAEIEHHOTO WHTErpaja Mo rmepeMeHHOMY OIlK-2 33
BepxHeMy npeneny. @opmyna Hetorona-JleiibHuma.

60 | UaTerpupoBaHne 3aMEHOW TMEPEMEHHBIX M IO 4YacTsM B OIIK-2 33
OTpe/IeNIeHHBIX HHTEr pajax.

61 | 'eomerpruecKre NPUIOKEHHS ONPEIEIEHHOr0 HHTErpaia. OIIK-2 33

62 | DKOHOMHYECKHE TTPUIIOKEHUS ONPEETICHHOT0 HHTETpasia OIIK-2 33

63 | HecobcTBeHHbIE HHTErPajibl IEPBOTO U BTOPOTO Pojia. OIIK-2 33

64 | IIpuGimKeHHbBIC BEIUUCICHUS ONPEICICHHBIX HHTEIPAJIOB. OIIK-2 33

65 | OcHOBHBIE TOHATHA O JUMPEPEHIHATBLHBIX YPaBHEHUSIX OIIK-2 33
nepBoro nopsiaka. 3agada Ko, ycioBusi cyniecTBOBaHUS U OIIK-3 34
€IMHCTBEHHOCTH €€ PElICHUs, T€OMETPUYECKUI CMBICIL.

66 | Auddepenunansubie ypaBHEHHUS MEPBOTO MOPSAKA C pasjie- OIIK-2 33
JISTFOIUMUCS TIEPEMEHHBIMU. OIIK-3 34

67 | OnHopoansie nuddepeHnnanbHble YPaBHEHHS TIEPBOTO T10- OIIK-2 33
paaKa. OIIK-3 34

68 | Jluneitnsie nuddepeHuanbHbIe ypaBHEHUS TIEPBOTO MOPSA- OIIK-2 33
Ka. OIIK-3 34

69 | OcHoBHBIe TOHATUS O JupdepeHIaTBPHBIX YPaBHEHHIX OIIK-2 33
BTOPOI'0 MOPSIIKA. OIIK-3 34

70 | duddepeHmumansupie ypaBHEHHsSI BTOPOrO MOPSAKA, TOMYC- OIlK-2 33
Kalollye MOHMKEHUEe TTOPSIKa. OI1K-3 34

71 | JluneitHple omHOpOAHBIE AUQdEepeHIInaIbHbIe YPaBHEHUS C OIlK-2 33
MOCTOSHHBIMU Kod(punrentamu. Ob1ee pemeHne B caydae OIIK-3 34
Pa3IUYHBIX CUTYAIlMH JJIsi KOPHEW XapaKTEePUCTHYECKOTO
ypaBHEHWUS.

72 | Jluneitnble HeogHOpPOAHBIE AU depeHIINaTbHbIE YpaBHEHUS OIIK-2 33
C MOCTOSHHBIMH Kod(¢unmentamu. YactHoe u obiiee pe- OIIK-3 34
HICHUE JIJI PA3IMYHBIX CTAHJAPTHBIX MPABBIX YACTEH.

73 | [lonsTe yuciaoBOro psga U ero cymMmbl. OCHOBHBIE CBO- OIIK-2 33
CTBA CXOJSIINXCS YHCIIOBBIX PSJIOB.

74 | HeoOXoauMmblii MpU3HAK CXOUMOCTH YHCIIOBOTO Psijia. OIIK-2 33

75 | Ilpu3Haku CpaBHEHHS CXOJAMMOCTH PSIIOB C ITOJOKUTEIIbH bI- OIIK-2 33
MU YJICHAMU.

76 | Ilpusnak JlanamGepa. OI1K-2 33

77 | Ipuznak Korm. OIIK-2 33

78 | HTerpanbHblii MPU3HAK CXOJUMOCTH. OIIK-2 33

79 | 3Hakouyepenyoumecs YN CIOBbIe PIbl, Mpu3HaK JlenOHuIa. OIIK-2 33

80 | 3nakomnepemMeHHbIE psbl. AOCONIOTHAS M YCIOBHAsI CXOJH- OIIK-2 33
MOCTb.

81 | IlonsaTHe (hyHKIMOHAIBHOTO U CTEMEeHHOro psaa. Teopema OIIK-2 33
Aberns.

82 | Pans! Teiinopa u MakiiopeHa OIIK-2 33

83 | PaznoxeHne OCHOBHBIX dJIeMEHTapHbIX (QyHKIUI B pag Ma- OIIK-2 33
KJIOpEHa.

84 | Knmaccudukanust u anrebpa coowituii. Knaccuueckas u cra- OIIK-2 33
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TUCTHYCCKAsA BCPOATHOCTD. OTtHoOcUTENbHAs YaCTOTa COOBI-
TH.

85 | TeopeMbl cioxeHHS U YMHOXKEHUsI BepositHocTell. [loBTop- OIIK-2 33
Hble HcnbITanus (cxema u dopmyna bepuymm; dopmyna
ITyaccona; nokanbHas W HMHTErpajibHas TeopeMbl MyaBpa-
Jlannaca).
86 | CayuaiiHble BeTMUMHBI (IMCKPETHBIE M HEMpPEPBIBHbBIE, CIIO- OIIK-2 33
cOOBI 3aJJaHUSl, YUCIIOBBIE XapaKTEPUCTUKH)..
87 | 3akoHBI pacmpeneneHusl CiIy4ailHbIX BennuuH. HopmanbHoe OIIK-2 33
pacripesieieHMe W ero XxapakTepucTuku. llpaBuno «rpex
CUTM»
88 | IlpenmeT MaTeMaTHYECKON CTATHCTUKH, OCHOBHBIC TIOHSTHSI. 33
I'eHepasibHasi COBOKYIHOCTh. BbiOOpKa.
89 | Honurosn. I'mcrorpamma. OIIK-2 33
90 | YucnoBble XapaKTepUCTUKHA BapUAIIMOHHBIX PSIOB. OIIK-2 33
91 | KoppensauroHHO-PErPECCHOHHBIN aHaIM3: TOHSATHE KOppe- OIIK-2 33
JSIMOHHOM 3aBHCUMOCTH; TapaMeTpbl JTHHEWHOH Koppems-
uY; KO3(PPUUHUEHT KOPpEesIiMM; COCTaBICHHUE YpaBHEHMS
JIMHEIHOW PErpeCcCHH.
5.3.1.5. IlepevyeHnb TeM KypCOBBIX IPOEKTOB (PadoT)
He npenycmorpenst
5.3.1.6. Bonipocsl K 3a11uTe KypcoOBOro npoexkTa (padorhl)
He npenycmorpen
5.3.2. OueHo4HbIe MATEePHUAJIbI TEKYIIEr0 KOHTPOJISI
5.3.2.1. Bonipochl TeCTOB
Ne Conep:xkanue Komnerennusa | UK
1 1 -3 o OIlIK-2 33
Onpepemurens (O 2 5 npu o =0 paBeH...
0O 0 2o-—
1) 0,5 3) 1
2) 0 4) -2
2 JlaHbl MATPUITBI A — [_1 1] B = [1j TOT/Ia MaT- OIIK-2 3
“lo a4 /) “l2)’ OIIK-3 H4
puna C=A-B umeer Buz...
1 0 8
1) [8] 2) [8j 3) @ 4) L 8)
3 | Jlana cucrema nTMHEHHBIX ypaBHEHUI OIIK-2 H3
{ X+7y=3; 5 OIIK-3 H4
Cucrema He UMEET PEUISHHUH pH a=...
—X+ay=>5.
1) -7 2) -1/7
3) 17 4) 7
4 | Tlnomanp tpeyroapauka ABC , roe A(L 2), B(4,3), C(-12) OIIK-2 V3
pasia. . ONK-3 | H4
1) 1 3) 8
2) 10 4) -2
5 | Kakue n3 QyHkumii sBisitoTcs 6€CKOHEYHO MAJIBIMU B TOUKE OIIK-2 H3




Crpannua 27 u3 40

xo=2? OIIK-3 H4
X X—2 .
1) , 2) , 3) cos(x-2), 4) sin(x-2)
X—2 X
6 x2 _ OIlIK-2 H3
Jist 1poOHO-palMOHANIBHON QYHKLMH y = TOYKaMHU OIIK-3 H4
X* +2X
pa3pbiBa SABISIOTCA. . .
1) x=-2 3) x=0
2) x=1 4) x=-1
7 . sin3x OIlIK-2 H3
3HaueHue npenena aBHO. ..
HAYCHUE TIPeel >!|£>n0 ™ paBH OLIK.3 4
1) 0 3) 1
2) 1/4 4) %
8 | IIponssoxuas nponssenenns X' SiN XpasHa. .. OIIK-2 33
1) 4x®cosx OIK-3 v4
2) x3(4sin X+ XCos X)
3) x3(sin X+ xcos x)
4) x3(4sin x —xcos Xx)
9 X2 41 OIIK-2 V3
Haiitu npousBoanyo pyHkuuu Yy =€ OIIK-3 V4
1) 3x%In3x+ x? 3) 3x2
2) X2 4) 9%% In X + 3x°
10 | Haiitn Touky Makcumyma QyHKIAA y =2X° +3x% — 72X + 7 OIIK-2 H3
1) x=-4 3) x=-3 OlIK-3 v4
2) x=3 4) x=4
11 . _ a3X OIIK-2 33
MHuosxecTBo ieppoobpasnbix Gpyrkiuit T (X) =€°" umeer OIK-3 va
BH]I...
1) _Lex,c 3 lexic
3 3
2) e¥*+C N e
12 HeomnpeeneHnplii HHTErpa X dx aBeH OIIK-2 y3
pen P Ia— P OIIK-3 V4

1) In|x*-1|+C

2) 3/4In|x*-1|+C
3) 3In|x*-1|+C
4) 1/4In|x*-1]+C
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13

b
®opmyia | f(x)dx = F(x) g:F (b) - F(a) Ha3bBaeTcs Gpopmy-
a

J0H. ..

1) Komm-byHsKOBCKOro
2) Herorona-Jleitbaumna
3) I'aycca

4) Kpamepa

OIIK-2
OIIK-3

V3
V4

14

BoruuciuTs miomanas GUrypsl, orpaHHYeHHOW rpauKkoM
Gynkuun y = x% +2, 0cbro Ox, 0ChIO Oy u npsamoii x=1

1) 7/3 3) 23
2) 1/3 4) 43

OIlIK-2
OIIK-3

33
v4

15

Ecmn y(X) — pemieHne ypaBHEHHS y'=l, JIOBJIETBOPSIIO-
X

mee ycaosuto Y(1) =1, rorna y(2) paBHo...
1) 2 3) 1
2) 5 4) 4

OIIK-2
OIIK-3

V3
V4

16

JIBa crpenka MpOM3BOAST MO OAHOMY BBICTpeny. BeposT-
HOCTb IOMNAaJaHus B 1I€Jb IIEPBOIO0 U BTOPOI'0 CTPEJIKOB paB-
Hel 0,8 u 0,75 cooTBeTcTBeHHO. Torjga BEpOATHOCTH TOTO,
YTO I1eJIb OYJIET MopakeHa, paBHa. ..
1) 040 2) 0,95
3) 055 4) 0,60

OIIK-2
OIIK-3

H3
H4

17

Cnyuyaitnele coObiTus A, B, ynoieTBopsiiomue ycIOBUSIM
p(A) =0,3, p(B) = 0,5, p(A+B) = 0,8 He sBasIFOTCAL. . ..

1) coBMEeCTHBIMH ~ 2) HECOBMECTHBIMHU

3) 3aBUCUMBIMHU 4) He3aBUCUMBIMU

OIIK-2
OIIK-3

Vv3
H4

18

YCTpoiCTBO TIpeCTaBISICT OO0 MapaieIbHOe COSIHH e-
HHE 2JIEMEHTOB S,,S,,S; !

Kaxaplii 13 HUX MOXET BBIUTU U3 CTPOS C BEPOSATHOCTHIO P.
OYHKIMOHUPOBAHUE CHUCTEMBI HApYIIAETCS, €CIM BCE OHH
BBIXOZST UX CTPOsi. Torjaa BeposSATHOCTh MPAaBUILHON pabOThI
YCTpOWCTBA paBHa...

1) 1-p)?’ 2) 1-3p
3) 1-p? 4) p’

OIIK-2
OIIK-3

V3
H4

19

VYupoueHnnas Gpopmyiia BEIYUCICHHS TUCIIEPCUU CITy4aiHON
BEIMYUHBI X UMEET BH]I ...

1) DX = M(X ?)—2MX
2) DX =M(X?)-(MX)?
3) DX =MX —VMX

4) DX =M (X ?)-MX

OIIK-2
OIIK-3

V3
H4
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20

Cratuctuyeckoe pacrpeesieHHe BBIOOPKH HMEET CIEAyIo-
LAY B

Xi |2 15 |8 |9
ni| 314 6| 4
Torz[a OTHOCHUTCJIbHAA 4aCTOTAa BApHUAHTBI X3 = 8 paBHa...
1) 6 3) 817
2) 1117 4) 617

OIIK-2
OIIK-3

V3
H4

21

Jlana BeiOOpka o0bema N. Ecnu kaxaplil ee 31eMeHT yBelu-
YUTH B 5 pa3, TO BEIOOPOYHOE CpesHEe. . .

1) yBenmuutes B 25 pa3

2) yMEHBIIUTCA B 5 pa3

3) HE U3MEHUTCS

4) yBenuuuTcs B 5 pas

OIIK-2
OIIK-3

H3
H4

22

Jlana BeiOOpka o0beMa N. Eciy 3HaueHue npu3Haka y Kax-
JIOTO JIEMEHTAa BHIOOPKHU YMEHBIIUTh HA 7 €IUHULL, TO BBIOO-
pouHas qucnepcus ...

1) He u3MeHuTCs

2) yMEHBIIUTCS Ha 7 €AWHUIL

3) ymeHblIUTCA B 7 pa3

4) yBenuuuTcs Ha 7 €AUHUIL

OIIK-2
OIIK-3

V3
H4

23

Y= x—x, <
dopmyna == = HaspIBaercs (popMyIoHu....
¥z Ty Xg—Xy
1) ypaBHEHUs NpsAMoii
2) ypaBHEHUS OKPY>KHOCTH
3) ypaBHeHUS mapadoibl

4)ypaBHEeHHUs THIIEPOOJIBI

OIIK-2
OIIK-3

V3
H4

24

st ipoOHO-paoOHaTbHON QYHKIIUU ¥ = E
TOYKOW pa3phIBa SIBISAETCA ...

1)x=-2

2)x=0

3)x=1

4)x=-1

OIIK-2
OIIK-3

H3
H4

25

.r""—.r

. x+3 Y x4z
3uauchue npesena lim (—— paBHO. ..
n

—og W 3E—
1)0
31
2)1/4
4)3/4

OIIK-2
OIIK-3

33
V4

26

Omnepanus HAX0XKAEHUS MPOU3BOAHON (PYHKIIMH HA3bIBACT-
col...

1) uHTErpUpOBaHUEM

2) nuddepeHupoBaHuEeM

3) noTeHIUPOBAaHUEM

4) norapudmMupoBaHHEM

OIIK-2
OIIK-3

V3
V4

27

®dopmyia e'* = cosx + isinx mgaspBaeTCA bopMyIIOii...
1)Kommu-byHsKOBCKOT0

2)Hserorona-Jleitbnuna

3)Diinepa

4)Teiinopa

OIIK-2
OIIK-3

V3
34

28

YacTHas Npou3BO/IHAS BTOPOrO MOPSAKA Z xy A (PYHKIUU

OIIK-2

H3
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z = (2x+ 3y)” pasna OIIK-3 H4
1)8
2)12
3)2(2x+3y)
4)2x+3y
29 | Beckoneunas mocienoBaTEIBHOCTh unces Up Uy...Un . dop- OIIK-2 H3
MaJbHO COEIMHEHHBIX 3HAKOM CJIOKEHUS Ha3bIBAETCA. .. OIIK-3 H4
uytu, +--tu, +--= z U,
n=1
1) yncnOBOM MOCIIEOBATEIBHOCTHIO
2) YHCIOBBIM PSIOM
3) apudmernueckoii nporpeccueit
4) ynCcI0BOM IPOrpecCcuei.
30 1 3 4 2 OIIK-2 33
BreraucnuTh onpeneanTens 3 10 4
2 4 23
0 2 31
31 | B tpeyronbuuke ¢ Bepimnamu A(-2,-1), B(0,5), C(4,-1) OIIK-2 v3
HaWTH yrioBod koddduimeHT ypaBHenus npsimor BC OIIK-3 H4
32 | HaiiTu ropu30HTalbHYIO aCUMITOTY rpaduka (yHKIUU OIIK-2 H3
L _Lt2x OIIK-3 V4
33 : ijirl“ OIIK-2 H3
Haiiti npenen ¢pyHKmu '.rlin—l: = OLK-3 va
34 | Haiigute TouKy MEHAMYMa (GyHKIHH ¥ = x° — 27x OIIK-2 V3
35 | Jlaubl 2 KOMIUIEKCHEIX ydcna 29 = 2+ 31 u 2, =1 — 21, OIIK-2 33
Yemy paBHA MHMMasl 9aCTh HX CYMMBI 21 T Z5.
36 | HaitquTe BTOpYIO IPOM3BOIHYIO Z“yy 11 PyHKIMYU Z = f OIIK-2 H3
37 | Borucmars OIpeiesICHHBIA HHTErpal f: 2T dx OIIK-2 H3
38 Boraucnuts miomans GUrypsl, orpaHuueHHON JTUHUAMA OIIK-2 v3
y:x2/2; y=4-x.
39 | Haiigure HanOOIBIINI KOPEHb XapaKTEPHUCTUIECKOTO YPaB- OIlIK-2 V3
HeHus U1 U G depeHIaibHOr0 YpaBHEHHS BTOPOTO TTOPSIJI-
ka.y' +10y'+25=0
40 | CornacHo HEOOXOUMOMY MPU3HAKY, YA CIOBOH PSIJT OIIK-2 H3
z U,
n=1
CXOIUTCSI, €CITH Tpeen 00LIero wieHa U, mpu N—o0
lim u, = -
1 —*00
41 | U3 reHepanbHOIl COBOKYITHOCTH M3BJIEUEHA BHIOOpKA 00beMa OIIK-2 33

n=60:

Xi1234
n 1098n4

Haiitn, yeMy paBHO 3HaueHUe Ny .
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5.3.2.2. Bonpocsl il YCTHOTO 0Ipoca

Ne Coaep:xkanue Kovnerennusa | U1K
1 | Marpuus! u onepanuu Haj HUMHU OIIK-2 33
2 | Onpenenurenu 2-ro, 3-ro, N-ro MOPsJIKa U KX CBOWCTBA. OI1K-2 33
3 | Pemenue cucreM JHMHEWHBIX alreOpandecKux YpaBHEHHH IO OIIK-2 33

dopmynam Kpamepa u merogom ['aycca
4 | Bektop. Oneparuu HaJl BEKTOPaMHU B T€OMETpUIECKO hopMme. OIIK-2 33
5 | CkansipHOe mpou3BeeHUE BEKTOPOB. OIIK-2 33
6 | BexTopHOE mpou3BeeHNE BEKTOPOB. OI1K-2 33
7 | CmemanHO€ TPOU3BEIEHUE BEKTOPOB. OIIK-2 33
8 | YpaBHeHHe MpsAMOiA, TPOXOsIIel yepes ABe 3aJaHHbIEe TOUKH. OIIK-2 33
9 | OcHOBHBIE TEOPEMBI O TIpeJenax. OIIK-2 33
10 | beckoHeyHO Manble W OECKOHEYHO OoJpmMe (YHKIHH U HX OIIK-2 33

CBOMCTBA.

11 | IlepBblii 3aMevaTenbHBINA IpEE. OIlIK-2 33
12 | Ompenenenne HeMPEPbIBHOCTH (PYHKIIMK B TOUKE. OIIK-2 33
13 | Touku pa3psiBa GYHKIUH U UX KJIACCU(DUKAIHS. OIIK-2 33
14 | OnpeneneHue NPOU3BOIHOM, €€ TCOMETPUUCCKUNA U IKOHOMMY e- OIIK-2 33

CKHMI CMBICIL.
15 | IIpou3BOgHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHMHA W TpaBHIIA OIIK-2 33
JubepeHInpOBaHMUSL.

16 | Auddepennman GpyHKIuu. OIIK-2 33
17 | OcuoBHbIE TeOpeMbl U PepeHIIHATEHOTO UCYUCICHUS. OIIK-2 33
18 | AnreOpanyeckasi, TPUTOHOMETpPUYECKAs U TOKa3zaTenbHas (op- OIIK-2 33

MbI KOMIUIEKCHOT'O YHCIIa. OI1K-3 34

19 | JleiicTBHS HaJ KOMILIEKCHBIMU YHCIIAMH. OI1K-2 33

OIIK-3 34

20 | Teopema besy. Paznoxenue panmoHanmbHBIX OpoOel Ha Tpo- OIIK-2 33

cTeumme.

21 | Onpenenenue GpyHKIMH HECKOIBKUX MEPEMEHHBIX OIlIK-2 33
22 | Ilpou3BoaHAs IO HANPABICHUIO. OIlIK-2 33
23 | I'pagueHT yHKIUH. OIIK-2 33
24 | Tabnuiia OCHOBHBIX HEOMPEeIIEHHBIX HHTETPAJIOB. 33
25 | OCHOBHBIC METOIbl HHTEI PUPOBAHHSI. OIIK-2 33
26 | OCHOBHBIC CBOMCTBA OMPEICIICHHOTO HHTErpaa. OIIK-2 33
27 | 3agaua Komm, yciioBHs CyIIeCTBOBaHHMS M €IMHCTBEHHOCTH €€ OIIK-2 33

perieHusl.

28 | OcHOBHBIE CBOICTBA CXOMSIIMXCS YUCIOBBIX PSIJIOB. OIlIK-2 33
29 | HeoOxoauMblii TpU3HAK CXOAMMOCTH YHCIOBOTO Psa. OIlIK-2 33
30 | Ilpu3Haku CpaBHEHHS CXOJUMOCTH PSJJIOB C MOJOXKUTEIHHBIMU OIIK-2 33

YJICHAMHU.

31 | [Ipusnak lanambepa. OIIK-2 33
32 | IIpusnak Kommu. OIIK-2 33

33 | [HonsTue coObITHS, KIacCUPUKAIINS COOBITHIA. OIIK-2 33

34 | Kiaccuueckoe orpenieieHue BEpOSITHOCTH. OIIK-2 33

35 | 'eomerpuueckoe onpeaeneHrne BepOSTHOCTH. OIIK-2 33

36 | Cratuctrueckoe ornpeiesieHue BEPOsSTHOCTH. OIIK-2 33

37 | Teopembl CIIOKEHHS BEPOSITHOCTEH. OIIK-2 33

38 | YcioBHas BeposTHOCT. TeopeMa yMHOKEHUS BEPOSTHOCTEH. OIIK-2 33

39 | ®opmyna MOTHOW BEPOSITHOCTH. OIIK-2 33
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40 | CnyuaiiHble BEIMYHUHBI JUCKPETHOTO M HEIIPEPHIBHOTO THIIA. OIIK-2 33
41 | YucnoBble XapaKTEpUCTUKH CIy4yalHbIX BEIMYMH: MaTeMaTuye- OIIK-2 33
CKOe OXKUJaHWe, TUCIepCusi, CPeAHEEe KBAIPATHUECKOEe OTKJIOH e-
HUE.
42 | PaBHOMEpHBII 3aKOH pacnpeeneHus OIIK-2 33
43 | HopmanbHBIN 3aKOH pacrpeieeHus; OIIK-2 33
44 | TlpenMeT MaTeMaTHUYECKON CTATUCTHUKHU, OCHOBHBIC TTOHSTHSI. OI1K-2 33
45 | I'enepanbHas COBOKYITHOCTh. BrIOOpKa. OIIK-2 33
46 | Ilomuron. ['mcrorpamma. OIIK-2 33
47 | YucnoBble XapaKTEPUCTUKH BapUAIIMOHHBIX PSIIOB. OIIK-2 33
48 | KoppensimoHHO-pErpecCCUOHHBIN aHaJIN3, OCHOBHBIC TOHSTHSI. OIIK-2 33
CocraBieHrEe ypaBHEHHUs JIMHEWHON PErpeccui.
5.3.2.3. 3agaum 1Jis1 NPOBEPKH YMEHH I U HABBIKOB
Ne Conep:xkanue Kommnerenmnus | UK
1 0 2-1 0 OIIK-2 V3
Boeruucnute onpenenurens 4 1 3 5. OIIK-3 H4
4 3 25
8 3 4 0
2 | Peumth cucremy ypaBHeHui Mmeromamu Kpamepa u Taycca: OIIK-2 H3
X+y=3 OIIK-3 H4
2X—-y+17=3
X+y—-z=2.
3 | B tpeyronpuuke c¢ BepumHamu A(-2,1), B(0,6), C(4,-1) naiitu OIIK-2 v3
yroa A. OIIK-3 H4
4 | HaiiTu miomans TpeyrojbHuka ¢ BepumHamu A(2,-3,5), OIIK-2 H3
B(0,3,6), C(2,2,1), ucmonb3ysi BEKTOPHOE POU3BECHUE. OIIK-3 H4
> Beruucnute npenen lim 20x° ~10x" +18 OIK-2 ¥y
P I 5 +8x +3 OIIK-3 4
6 B y ox 1\ OIIK-2 H3
BIUUCIUTH TIpenen lim . :
p A X_”O(ZX'FS) OHK 3 Y4
7| Haittu o OW3BOJIH HKLAH — 2x%(e°* — 10x) . OIIK-2 Y3
p yio dy y (€™ —/10x) OIK.3 va
8 7(x+tgx)2 OIIK-2 H3
Haiitn nponsBoanyio Gynkuun  y=4xe 2 OIIK-3 V4
9 : OIlIK-2 V3
Haiiti npousBoHyt0 QyHKIUHN ) = (4arcsm 2x tg3x)4. OIIK-3 V4
Haiit npou3BOaHY0O QYHKIIUU V = \ Tt OIIK-3 V4
lI-e
11 | IToctpouts rpaduk (yHKLIUH, IPEIBAPUTEIBHO HCCIEI0BAB €€ OIIK-2 V3
X2 —2X+2 OIIK-3 H4
MeTonaMu U QP epeHIINATLHOTO UCUUCICHUS Y = v
X —
12 | Iloctpouth rpadguk (GyHKIMH, IPEABAPUTEILHO UCCIEA0BAB €€ OIIK-2 y3
Metofamu 1 (depeHIraTsHOro HCUUCICHHS Y = 2X 2 OTIK-3 H4
X —
13 | HaiitTu gacTHBIE IPOM3BOJIHBIEC TEPBOr'O MOPSIKA OT (PYHKLIUHU OIIK-2 V3
OIIK-3 V4

Z= sin(cos3 X —tgy).
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14 Hai xdx OIIK-2 H3

allTu uHTErpan | X_2)GBx14) OIIK-3 V4

15 § x2dx OIIK-2 H3
Haiit naterpan [—. OIIK-3 V4

V1+5x°3
16 | BeruucauTh omnpeneneHHbI UHTErpall, UCIOJb3ysl METOA 3amMe- OIIK-2 v3
4 OIIK-3 Y4
) J dx
HBI IEPEMEHHOU 1+ \/; )2
17 | BeruucnuTh omnpeneneHHbId UHTErpal, UCHOIb3ysI METO 3aMe- OIIK-2 H3
2In2 OIIK-3 Y4
J. dx
HBI TIEPEMEHHON i eX 1

18 | Beruuciuth miomaas GUrypsl, OrpaHUYEeHHONW JTHHHUSAMHU C yKa- OIIK-2 v3
3aHHBIMU ypaBHEHUAMU. CAeNaTh YEPTEK. OIIK-3 H4

y=x*-3x, 3x+y=4

19 | Pemnts nuddepennmansaoe ypapaenue (1—x*)y' +xy =0 OIIK-2 v3

OIIK-3 Y4

20 | Pemmmts quddepennuansaoe ypaBaenue Yy cosx—ysin x=0. OIIK-2 H3

OIIK-3 Y4
21 | Haiitu paguyc cX0MMOCTH CTENEHHOI0 PAJa U OIPENEIUTh OIIK-2 v3
THUII CXOAUMOCTH Ha KOHIIaX MHTEPBAJIa CXOAUMOCTU OIIK-3 H4
n
2 4,
n=1 N
22 | IlpoBeputh HEOOXOIMMOE YCIOBUE CXOMUMOCTH Psijia OI1K-2 H3
© n2 41 OIIK-3 H4
no14n+2

23 © n+2 OIIK-2 V3
UccnenoBarth Ha CXOOAUMOCTB P > o OIIK-3 H4

n=1

24 | B nepBoM simmke 2 O€NbIX M 8 YepHBIX MIapoB, BO BTOPOM 3 Oe- OIIK-2 v3
IbIX U 5 yepHbIX. V3 Kakaoro simyka BeIHYJIM 110 mapy. Kakosa OIIK-3 H4
BEPOSITHOCTb, YTO BBIHYJIM OJMH OEIbI M OMH YEPHBIH.

25 | B xopoOke 5 Gembix u 10 yepHbIx mapoB. Hayran BeiHIMaeTcs OIlIK-2 H3
3 mapa. KakoBa BepOsSTHOCTh TOTO, YTO XOTsI ObI OAMH U3 HHUX OIIK-3 H4
OenbIi.

26 | HempepeiBHas cirydaiiHas BenwanHa X pacnpesesieHa mo moka- OIlIK-2 V3
3aTeIbHOMY 3aKOHY C rapametpoM A =7. COCTaBUTb (yHKIHIO OIIK-3 H4
pacnpeaenenus BepositHocteil F(X) ¥ pyHKIHMIO MIIOTHOCTH
f(x).

27 | Cayyaitnas BenumunHa X pacrpeeneHa mo HopMalbHOMY 3aK0- OIIK-2 H3
Hy c napamerpamu a =10 u ¢ =2. HailTu nuana3oHn usmMeHeHus OIIK-3 H4
CIIy4allHOW BEJIMYUHBI.

28 | Jlns mucKpeTHOW CITy4aifHON BEIUYUHBI OI1K-2 H3

X -2 3 4 5 OIIK-3 H4
p 0.2 0.3 0.4 0.1
Haiitu yrciossie xapaktepuctiuku M(X), D(X).
29 | IIpoBeneHo 4 usmepenus (0e3 cUCTEMAaTHYECKHX OIMMOOK) He- OIIK-2 V3
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KOTOpPO# cllydyailHOH BenuuuHBI (B MM): 2; 3; 6; 9. Halitn He- OIIK-3 H4
CMEIICHHYIO OIIEHKY MaTeMaTHYECKOT0 OKUJAHUS.

30 | [To BEIOOpPKE, MOTYYESHHON M3 HOPMAIBHO pacIpeeleHHON Te- OIIK-2 H3
HEpaJIbHON COBOKYIMHOCTH O00ObEeMOM nh = 25 HaiiJieHa OIleHKa OIIK-3 H4

MaTreMaTU4ecKoro oxkujaanus, pasHas X =14 . I[loctpouts 95%
JIOBEPUTEIJIbHBIN UHTEPBAJI JIJI1 OLIEHKH MaTEeMaTHUYE€CKOT0 OXKH-

JIAHMs, €CJIM U3BECTHO, YTO © = 5.

5.3.2.4. Ilepedyenb TeM pedepaToB, KOHTPOJIbLHBIX, paCUeTHO-TPadpuuecKux pador
He npenycmorpenst
5.3.2.5. Bonipochl /151 KOHTPOJIbHOI (pacueTHO-Tpadguyeckoii) padoThI
He npenycmorpenst
5.4. CucreMa OLleHUBAHHUS TOCTHKEHHsI KOMIIETeHIUH
5.4.1. Ouenka 10CcTHKeHUS] KOMIIETEHIIUI B X0/1¢ IPOMEKYTOYHOM aTTecTAluH

OIIK-2 CniocobeH npruHUMATh y4acTHE B HAYYHO-HCCIIE0BATENbCKOM IeATeIbHOCTH Ha
OCHOBE HCII0JIb30BAaHUS €CTECTBEHHOHAYUYHBIX U TEXHUUECKHX HAYK, ydeTa TpeOOBaHHH
9KOJIOT'MY €CKOW M MPOU3BOICTBEHHOI 0€30MacHOCTH

WNunukaTtopsl qoctrkenus kommereHuu OITK -2 Howmepa BompocoB u 3a1a4
BOITPOCHI K
Kon Conepxanue 3a71a4y K SK3aMeHY
JK3aMEHY
HNHCTpyMEHTBI MaTeMaTHYECKOrO aHAaJK3a,
33 | Teopuu BEPOSITHOCTEH, MaTeMaTU4eCcKOn 191
CTaTUCTHKH, MCIOJIb3yEMbIC ISl PEIICHUs
IIOCTaBJIEHHBIX 3a/1a4
Pemats, THHOBBIE MaTeMaTHYECKUE 3agadu 1,2,4,7,8,10-12,
V3 | moaroTroBKM ympaBlieHUYecKHX pemenui; | 14,15,20-22, 26-34,
o0pabarpiBaTh WH(OPMAIIHIO 37-40
Oo6paboTtka u ananu3 wHpopmanuu mero- | 3,5,6,9,13,16-19,23-
H3
JTaMH MaTEMaTHYECKOro anmapara 25,35,36,41-48

OIIK-3 Crioco6eH UCnoIbp30BaTh U3MEPUTEIBHYIO M BRIYUCIUTENBHYIO TEXHUKY, HH(pOpMAIIU-
OHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B c(hepe cBoel npodeccnoHaabHON IesTeIbHOCTH B
o0J1acTu Ipupoa000yCcTPOICTBA U BOAOI0JIb30BAHUS

Wuaukatops! goctikenns kommnererun OIMK-3 Homepa BorpocoB u 3aaa4
BOITPOCHI K
Kon Conepxxanue 3aa41 K SK3aMEHY
9K3aMEHY
3HATh: OCHOBHBIE MATEMATUUECKUE 3aKOHBI
JI1 pELIeHUs CTaHIApTHBIX 3aad B o0Ja-
34 | AP Aap A 36,37, 65-72
CTH TPHPOIOOOYCTPOMCTBA U BOJOMOJIB30-
BaHUA
YMCTLZ pemaTb TUIIOBLBIC 3a/1a4 B OGJIaCTI/I
MIPUPOTO00YCTPONCTBA U BOIOIIOIL30BAHUSA
y4 | MPHPOROODYCTD A 9-20, 26-34, 37-40

Ha OCHOBE 3HAHUU OCHOBHBLIX 3aKOHOB Ma-
TEMATUKHU

VmeTh HaBBIKM M (WUJIHM) OMBIT AESITEIbHO-
CTU: NMPUMEHEHMUsS] MAaTeMaTH4eCKOro amma-

P 1-12,23-25, 35, 36,
H4 | pata nns o00CHOBaHMS NMPOEKTHBIX perIe- 41-48
HUN B o0nacTu mpupoao00yCTpoiicTBa U
BOJION0JIb30BaHUS
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5.4.2. OueHka 10CTHXKEHHSI KOMIETEHIINH B X0/1e TEKYIIero KOHTPOJIsI

OIIK-2 CriocoOeH MpuHUMATh Y9acTHE B HAYYHO-MCCIIEIOBATEIbCKON AEATEIbHOCTA Ha OCHOBE
HCIIOJIb30BaHUA €CCTCCTBCHHOHAYYHBIX U TEXHUYCCKUX HAYK, YUC€Ta Tp€6OBaHHﬁ 9KOJIOTHYECKOH
U TIPOU3BOJICTBEHHOM 0€30MacHOCTH

WNunukatops! noctrkenus kommereHnuu OITK-2

Howmepa Borpocos u 3aiau

3aauy IS
BOTIPOCHI BOTPOCHI MIPOBEPKHU
Kon Conepxxanue YCTHOT'O N
TECTOB YMEHHH U
orpoca
HaBBIKOB
WNHCTpyMEHTBI MaTeMaTHYEeCKOr0 aHaln3a,
TEOpUH BEpOATHOCTEW, Marematudeckor | 1,8,11,14.2
33 1-48 -
CTaTUCTUKHU, HUCMONb3yembie it pemreHus | 5,30,35,41
[IOCTaBJIEHHBIX 3a7a4
Pemates TMDOBBIE MaTeMmaTuueckue 3amauu | 2,4,9,12,13
MOJICOTOBKH YIIPABJICHUYECKUX PEIISHUH; 00- , 14, 135,79,11,1
V3 pabaTbiBaTh WH(OpPMAIIHIO 15, 17-20, i 2,13,16,18,
22,,23,26,2 19, 21,23,
7,31,34,38, 24,26,29
39
O6paboTka u anaim3 uHbopmanuu metona- | 3,5,6,7,10, 24.,6,8,10,14,
3 MM MaTEMaTUYECKOro anmnapara 16,21,24,2 i 15,17,20,22,2
8,29,32,33, 5,
36,37,40 27,28,30

OIIK-3 CriocoOeH HCIoIb30BaTh U3MEPUTENBHYIO U BBIYUCIUTEIBHYIO TEXHUKY, HHPOpMAIH-
OHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B cepe cBoel MpodecCHnOHaNbHON eITeThHOCTH B 00-
JACTU IPUPOI000YCTPOICTBA M BOJOMIOIH30BAHUS

WNunukatops! qoctmwkenust kommereHnu OITK-3

Howmepa Borpocos u 3aiau

3a1a4u JUIst
BOIPOCHI
BOITPOCHI MIPOBEPKU
Kon ConepxaHnue YCTHOTO .
TECTOB YMEHHH U
orpoca
HABBIKOB
3HaTh: OCHOBHBEIE MAaTEMATHUECKHE 3aKOHBI
34 JUTSL pEIISHUs] CTaHJIaPTHBIX 3a7a4 B 00J1acTH 27 18
IPUPO000YCTPONCTBA M BOJIOTOJIb3 OBAHHMS
YMeTh: pemarh TUIOBBIE 3a7a4 B 00JIACTH
V4 PUPOA000YCTPOICTBA U BOAOMOJIb30BaHus | 8-15, 25,26, 5-10, 13-17,
Ha OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB Ma- 32,33 19,20
TEMATUKU
NMeTh HaBbIKM M (WJIHM) OMBIT ASATEIBHO-
CTH: IpPHMEHEHHS MaTEMaTHYECKOIr'O allma-
P 2-7,16-24, 14,11, 12,
H4 | pata nns o0ocHOBaHUS MPOEKTHBIX pele-
. . 28,29, 31 18, 21-30
HUil B 001acTH NpUPO1000yCTPOHCTBA U BO-
JIOIIOJIb30BaHUS
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6. YueOHO-MeTOAUYeCKOEe M HH(OPMALIMOHHOE o0ecnieyeHu e TUCIUTIINHBI

6.1. Pexomenayemasi sureparypa

Tun
pEKOMEeHanui

IlepeueHb 1 PEKBU3NUTHI JINTEPATYPBI
(aBTOp, Ha3BaHUE, TOJl U MECTO U3AHUS)

KommuectBo
9K3. B OM0-
JINOTEKE

6.1.1.
VYyeOHrle
W30AHUS

Bnosun A. 1O. Beiciias matematnka. CTanaapTHbIE 3a/1a4H C OC-
HOBaMHU Teopuu [DnekTpoHHbli pecypc] / A. 1O. Bnosun, JI. B.
MuxanéBa - Cankr-IlerepOypr: Jlanp, 2022 - 188 c. [OU] [OBC
Jlanp] URL: https://e.Janbook.com/book/195419

Bnagumupckuit b. M. Matematuka. OOuuit kypc [D1eKTpOHHBIHI
pecypc] / b. M. Bnagumupckuii, A. b. I'opctko, 1. M. Epycanim-
ckuii - Cankr-IlerepOypr: Jlans, 2022 - 960 c. [OU] [DBC Jlans]
URL: https://e.lanbook.com/book/210206

Mockanes II. B. Bricmias mMaremaTuka Jjsi IpUpOL000yCTpOi-
CTBa M BOJIOMNOJIb30BaHUs: yueOHOE Moco0ue Ui CTYAEHTOB, MIPO-
XOASAIMX MOoAroToBKY 1o Hampasienuio 20.03.02 "IIpuponoody-
cTpoiicTBo U Bojomnoib3oBanue" / I1. B. Mockanes, U. B. I'pun-
HeBa; BOpoHEXCKNH roCyAapCTBEHHBIM arpapHblii YHUBEPCUTET ;
nox pen. B. II. Hlaukoro - Boponex: Boponexckuid rocymap-
CTBEHHBbIN arpapHbiii yHuBepcutet, 2016 - 214 c. [HUT 14761]
[TIT] URL: http://catalog.vsau.ru/elib/books/b121700.pdf

21

l'opnau b. A. Teopust BEpOSTHOCTEH U MaTEMAaTHYECKasl CTaTH-
cruka [Dnektponneii pecypc] / b. A. Topmau - Caskr-
[TerepOypr: Jlans, 2022 - 320 c. [BDU] [OBC Jlams] URL:
https://e.lanbook.com/book/211082

Hanunos FO. M. MaremaTnka [3JIGKTpOHHBIH pecypc]: YdeOHOe
nocodue / 0. M. Jlanunos, JI. H. XKyp6enxo, I'. A. Huxonosa, H.
B. Hukonosa, C. H. Hypuesa; Ka3zanckuil HallMoHaIbHBIN Hccie-
JOBAaTEJIbCKUI TEXHOJIOrMYECKUI yHuBepcuTeT; KazaHnckuii Hanu-
OHAJILHBIM HCCIEA0BATEIbCKUNA TEXHUYECKUM YHUBEPCUTET WM.
A.H. TynoneBa - Mocksa: OOO "Hay4HO-u31aTenbCKUil LIEHTP
NH®OPA-M", 2022 - 496 c. [OU] [OBC 3nanmym| URL:
https://znanium.com/catalog/document?id=399360

[lunaye B. C. Beiciiags maTeMaTtwka [3J€KTPOHHBIA pecypc]:
Vuebnuk / B. C. IllumayeB - MockBa: OOO "HayuHo-
m3narensckuit neHTp MHOPA-M", 2023 - 479 c. [DU] [OBC 3na-
HuyMm| URL: https://znanium.com/catalog/document?id=416006

6.1.2.
Mertonuueckue
U3JaHus

MaremaTtnka [DJIEKTPOHHBIM pecypc|: METOIMYECKHUE YyKa3aHHs
M0 M3YYEHUIO AMCLUUILIUHBI U CAMOCTOSTENBHON paboThl 00y4a-
omuxcs no HampasiaeHusM: 21.03.02 3emneycTpoiicTBO U Ka-
nactpel, 20.03.02 I[pupomnoodycTpoiiCTBO M BOAOIOIB30BaHUE /
BopoHexckuil rocyapCTBEeHHBIA arpapHblii YHUBEPCUTET [COCT.:
U. B. I'punnesa, JI. U. ®enynosa, B. I1. llamnkuii] - Boponex:
Boponexckuii rocynapcTBeHHbINM arpapHblii yHuBepcuret, 2019
[IIT] URL: http://catalog.vsau.ru/elib/metod/m150886.pdf

6.1.3.
[Tepunonnue-
CKHE U3IaHus

BectHuk BOpOHEKCKOro rocynapcTBEHHOI'O arpapHOro YHHBEP-
CHTETA: TEOPETHYCCKUI U HAYYHO-TIPAKTHYECKH sxypHai / Bopo-
HEX. roc. arpap. yH-T - Boponex: BI'AY, 1998-
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6.2. Pecypcnl cetu UHTEpHET

6.2.1. DyieKTpOHHBIE OMOJIMOTEYHbIE CUCTEMbI

No Hazpanue Pasmenienne

1 | Jlanp https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | Dnekrponnas 6ubnmuoreka BI'AY http://library.vsau.ru/

6.2.2. IIpodeccuonaibHble 6a3bl JAHHBIX U HHPOPMALMOHHbIE CUCTEMbI

Ne HasBanue Pa3memenue

1 |Iloprais rocyjapcTBEHHBIX YCIyT https://www.gosuslugi.ru/

2 | CnpaBounas nmpaBoBas cucrema Koncynprant [Timoc http://ivo.garant.ru

3 | Arpapnas poccuiickast HHGOPMAIMOHHAS CHCTEMA. http://www.aris.ru/
Nudopmarmonnas cucreMa o .

4 (opwian . http://agris.fao.org/
CEJIbCKOXO035ICTBEHHBIM HAYKaM M TEXHOJIOTHSIM

5 [IpodeccronanbHbIe CIpaBOYHBIC cUCTeMBbI|  https://Texakcrepr.caiiT/sistema-
«Konmeke» kodeks

6 |CuopaBouHasi mpaBoBas cucteMa I'apaHT http://www.consultant.ru/

6.2.3. CaiiTbl M HH(pOPMALIMOHHBIE IO PTAJIBI

Ne HasBanue Pa3smemienne

1 | O6pazoBarenbHbBIE pECypChl IO MATEMATHKE www.math.ru
WNurtepner Oubmuoreka NOMyJsspHON U3UKO- -,

2 P 9 yp ¢ http://ilib.mccme.ru/
MaTEeMaTHYECKOH JINTEPATYPhI
Caiit o0 pa3mene BBICHIEH MATEeMAaTHKH  —

3 pasht http://procmem.ru/
MaTeMaTHYECKHI aHAITU3.

4 «Pe3onbnBeHTa» https://www.resolventa.ru/

yueOHbIE MaTepHabl.

index.php/lineinaya-algebra -



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
https://www.gosuslugi.ru/
http://ivo.garant.ru/
http://www.aris.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
http://www.consultant.ru/
https://www.resolventa.ru/
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7. MarepuaJIbHO-TeXHHYECKOEe U IIPOrpaMMHOe odecriedeHue

JTUCHHUILIHHBI

7.1. IlomMeieHust AJ1s1 BeAeHHs 00pa30BaTeIbLHOI0 Mpouecca 1 000pyAoBaHHne

HaumeHnoBanue moMmenieHuil st IpOBEEHUS BCEX BUIOB
yueOHOM JesITeTbHOCTH, TPETyCMOTPEHHON Y4eOHBIM IJIAHOM,
B TOM YHCJIC IIOMEIICHHS JIJIsl CAMOCTOSATEIBHON paOOTEHI, ¢
yKa3aHHEM IEPEUHs OCHOBHOTO 000pyA0BaHUs, yueOHO-
HATJITHBIX TOCOOMI M HCITOJIb3yEeMOr0 IPOrpaMMHOT0 0o0ec-
IICUYCHUA

Anpec noMeIeHui 1 npo-
BEJICHUS BCEX BU0OB yueOHOMU
NEeSITENIbHOCTH, IPEIYyCMOT-
PEHHOM y4eOHBIM IJIAHOM

VYueOHast ayAUTOpHUS AJIs TPOBEICHUS YUEeOHBIX 3aHATUN: KOM-
IUIEKT y4eOHOH MeOenu, 1EMOHCTPallMOHHOE 000pYyJOBaHUE U
y4eOHO-HarJIsAHbIE TTOCOOUS .

VYuebHast aynuTopus IS MPOBEACHUS YYEOHBIX 3aHITUM:
KOMIUIEKT y4eOHOM Mebenu, AeMOHCTpAallMOHHOE 000opyaoBa-
HUE U y4eOHO-HAaIJISIIHbIE TOCOOHsI, KOMIIBIOTEPHAsI TEXHHUKA C
BO3MOKHOCTBIO TTOAKIIOueHus: K cetn "MuTepuer" m obecme-
YEeHHWEM  JOCTyla B  JJIGKTPOHHYIO  HH(OPMAIIMOHHO-
00pa30BaTENbHYIO CPEAy, HCIOIb3yeMOE MPOrpaMMHOE 0bec-
neuenne MS Windows / Linux (ALT Linux)/ Penq OC, Office
MS Windows / OpenOffice / LibreOffice, Adobe Reader /
DjVu Reader, fAnnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anpt @unance 3, Mathcad, Maxima.

394087, Boponexckas 0011, T.
Boponex,
yi1. MuuypuHa, 1

394087, Boponexckas 0011, T.
Boponex,
yi1. Muuypuna, 1

[Tomermenne 115t caMOCTOSTENHHOW PaOOTHI: KOMIUIEKT Yy4eO0-
HOM MeOenu, JEeMOHCTPaIlMOHHOE 00Opy/IOBaHHME M y4eOHO-
HaTJSIIHBIE TTOCOOMS, KOMIBIOTEPHAs TEXHHKA C BO3MOXHO-
CThIO MOAKIOUeHus K cetu "MHTepHer" M obecrneueHueM 10-
CTyma B JJEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny, WHCIOJIb3yeMOE IporpamMmHoe obOecnedeHne MS
Windows / Linux (ALT Linux)/ Peq OC, Office MS Windows /
OpenOffice / LibreOffice, Adobe Reader / DjVu Reader, SIn-
nekc bpaysep / Mozilla Firefox / Internet Explorer, DrWeb ES,
7-Zip, MediaPlayer Classic, eLearning server , AST Test, Ajibt
dunancer 3, Mathcad, Maxima.

394087, Boponexckas o011, T.
Boponex,
yi1. Muuypuna, 1 (ayn. 113,
115,116,119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 10 20.00), 232a

7.2. IlporpammHoe o0ecnievyenmne

7.2.1. IlporpaMMHOe oOecnieyeHune 0011ero HAa3HAYEeHH s

No Haspanue Pasmemenue

1 | Onepanmonnsie cuctembl MS Windows /Linux /Peq OC I1IK B nokansHO#l cetu B['AY

5 1'_[aKeT_1>1 O(I)I/I(EHLIX npuiokennit MS Office / OpenOf- ITK B ftokatbHoi cetit BEAY
fice/LibreOffice

3 HporpaMMLI 11t mpocMoTpa daitinoB AdobeReader / K B nokatbioi cetr BLAY
DjVuReader

4 Bp_ay?.epm Annexc bpaysep / MozillaFirefox / K B tokamsioil cetn BLAY
MicrosoftEdge

5 | AntuBupycHas nporpamma DrWeb ES 1K B nokasnbHO# cetu BIAY

6 | IIporpamma-apxusarop 7-Zip 1K B nokasnbHO# cetu BIAY

7 | Mynetumenua npourpsiBatenb MediaPlayerClassic I1K B okasnbHO# cetn BIAY

8 | Ilnardopma onnaiin-o0yuenus elearningserver I1K B nokansHO# cetn BIAY

9 | Cucrema kommnbroTeproro tectupoBanus AST Test I1K B nokansHolM cett BTAY
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7.2.2. CienuajTu3MpoBaHHOEe MPOrpaMMHOe odDecrnevyeHmne

Ne HasBanue

Pa3zmenienue

Statistica

[Taker  cratucTUyeckol  0oOpabOTKM  JAHHBIX

[1K B mokanbHOM cet BITAY

2 | Cucrema xomnbroTepHO# anreopsl Mathcad

TIK B nokanpuoil cetu BI'AY

3 | Cucrema KOMIBIOTEPHOM anredpsl Maxima

TIK aygn. 116, 120 (K1)

8. MexaucuunjiMHapHbie CBA3U

JucuunimHa, ¢ KOTOpoid Heo0Xo-
JIAMO COTJIACOBAHHE

Kadenpa, Ha koTOpoii
MIPENOIASTCs AUCITUTIINHA

3aBenyronmit kKadheapoi

b1.0.14. ®u3uxka

MatemaTuku U GU3UKH

JILA. Inmkuaa
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IMpunoxenue 1
JIMCT nepuoanyecKux NpoBepok padoyeil mporpaMmbl
) l/[H(l)OpMaII]/lﬂ 0 BHCCCHHBIX UBMCHCHUAX

JlomkHOCTHOE JIHITO,
IIPOBOAMUBIIIEE IIPO-

[TorpedHOCTH
B KOPPEKTUPOBKE

Wupopmarus o BHECEHHBIX

sepky: OO Jara yKa3aHHEM COOTBET- 3MCH CHILSIX
poj};;KH(')CT'B " CTBYIOLIMX Pa3aeIoB
8 pabouell mporpamMmsl
Her
3aBeny}01uvpm Tporokon Ne 12 Pabouas nporpamma
kadenpoit or 17.06.2025 aKTyaJIu3UpOBaHa Ha HET
JLA.InmknHa o " | 2025-2026 yueOHbIii

Tog




