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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAYJIST)
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HeJIl/I OCBOCHHMSA TUCHHUINIJIUHBI

Hucnunmuaa MATEMATUKA nexuT B ocHOBe (yHAaMEHTaIbHOW IOJATOTOBKM U COCTaBIAeT 0a30ByI0 4acTb
00pa3oBaTeNbHON MPOTPAMMBI MAaTEMAaTHIECKOTO M €CTECTBEHHO — HAYYHOTO NUKIA AUCIHHUIUINH. MaTeMaTHKa sBIIeTCsS
OCHOBOH JJIsI pa3BUTHs JIOTUYECKOTO MBIIIIEHUs, (GOPMUPOBaHUS OOOCHOBAHHBIX CYXXIECHUH IO IpodeccuoHaIbHBIM,
HAay4YHBIM U 3THYECKHM BOIIPOCAM, YMEHHS HAyYHO aHAITM3UPOBATH MPOOIEMBI U IIPOIIECCH B TPO(ECCHOHAIBHON 00IacTH,
YMEHHsSI CTaBUTh 3aJaud U HAaXOAUThb CHOCOOBI pelleHus NpodeCcCHOHANbHBIX 3afad M IpaMOTHON HHTEpIpeTaluu
MONTy9eHHBIX pelIeHnid. MaTreMaTHKa JaeT He TONBKO YHHBEpPCANbHYIO 0a3y JUI M3ydeHHs OOmenpoecCHOHANBHBIX H
CHelUaIbHbIX JUCHUIUIMH, HO TAKXKe Ha/IeKHBII anmnapar u3y4eHus B ajlbHEHIIEM CI0XKHBIX CUCTEM B JI000H peaMeTHON
obacTn, MOJETUPOBAHNS, aHAIIM3a U CHHTE3a, IPOTHO3a U AUATHOCTUKY (QYHKIHOHUPOBAHUS TAKUX CHCTEM, CO3IAaHUS H
9KCIUTyaTallud HOBBIX CII0’KHBIX CHCTEM.

1.2

I_[e.rm OCBOCHUSA MOAYJIHA MaremaTuka

-OBnazieHHe COBPEMEHHBIM MAaTEMaTUUECKUM aIllapaToM, HEOOXOIUMBIM JUIs U3Y4EHHUs €CTECTBEHHOHAYYHBIX,
o6menpohecCHOHANBHBIX U CIEIHATbHBIX JUCIHILIHH;

-OcBo€HHE METOI0B MaTEMAaTHIECKOTO MOJEIUPOBAHU I TEOPETUUECKOTO U HKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS;

-OcBoeHre IPHEMOB OCTAHOBKH U PEIICHIS MaTEeMAaTHIECKHX 3a/1ad;

-Opranu3anusi BEIMUCIUTEIbHONH 00paboTKH pe3yIbTaToB 1abopaTopHOil HHGopMaIuy;

-OcBoeHHe MaTeMaTHYECKIMHI METOAAMH JJIsI PEIIeH s TUITOBBIX IPO(ECCHOHANBHBIX 3a/(ad.
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B pe3yabTaTe OCBOCHUA JUCHUIIJIMHBI BBIITYCKHUK JT0JIKE€H:

-[IpuMeHsATh COBpEMEHHBI MaTeMAaTHIECKHI anmnapar IpH H3Y4eHHH eCTeCTBEHHO-HAaYYHBIX, 00MIenpodhecCHOHAIbHBIX U
CIeMANbHBIX TUCLHUIUINH,

-Bragers MeToaMK MaTeMaTHYECKOTO MOICTUPOBAHUS;

-Bnagers npuéMamu OCTAaHOBKU M PELICHUS] MaTEMAaTHUECKUX 3a71a4;

-BEIOTHATE BEMYUCINTETBHYIO 00pabOTKy pe3yIbTaToOB B MPUKIAIHBIX UCCICIOBAHUX U 3a/1aUax;

-YMeTh NpUMEHSTh MaTeMaTHYeCKUE METO/IbI TIPH PELLICHUH THITOBBIX NPO(eCcCHOHABbHBIX 331a4.

2. MECTO JUCHHUTIJIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM TPOT'PAMMBI

Hwuxin (pazgem) OI1: |Bl.O

2.1

TpeOoBanus K NpeABaAPUTEIbHOM MOATOTOBKE 00y4alomIerocs:

J1st yCHeuHoro u3y4eHust JUCUUIUIMHBI CTYIEHThI JOJDKHBI:

-IEMOHCTPHPOBATH NTyOOKOE 3HAHUE OCHOB 3JICMEHTAPHON MAaTEMATHKH (BBITOJHSITH ACHCTBHS HAJl YUCIIAMH U
YHCIIOBBIMH BBIPQXKEHUAMHU; IPE0OPa30BbIBATh OYKBEHHBIE BHIPAXKEHHUS; IIPOBOANTH OTIEPALIMH HaJl BEKTOPaMHU
(cnoxeHue, yMHOKEHHE Ha YHCJIO); PelaTh alreOpandecKie ypaBHEHHUS, HEPaBEHCTBA, CUCTEMBbI U HCCIIEI0BATh UX
PEIlIEHHS; YMETh MTOJIb30BATHCS COOTHOMICHUSIMU ¥ (YOPMYJIaMH, COZIEPIKAIIUMH MOJIYJIH, CTETNICHH, KOPHH,
Jiorapu)MUIECcKre, TPUTOHOMETPUIECKHE BBIPAKCHHS, BEJIMYHUHBI YIIIOB, JJTHHBI, TUTONIAH, 00BEMBI);

-CTPOUTHh MHOXECTBO TOYEK Ha KOOPAMHATHOM INIOCKOCTH; YMETh H300paXkaTh reOMETpUYecKre (PUryphl Ha YepTEKeE;
JienaTh JOTIOJHUTENbHBIE TOCTPOCHHUS; CTPOUTH CEUEHHS; UCCIIEI0OBATh B3AUMHOE PACIIOJIOKEHHE PUTYD;

-yMETbh COCTaBJISATh YPABHCHHUS, HEPABEHCTBA M HAXOIUTh 3HAUCHUS BEJIMYUH, UCXO/IS U3 YCIIOBUS 3a/1auu;

-MMETh CIIOCOOHOCTH K a0CTpaKLny;

-IMETh CIIOCOOHOCTH M3JIaraTh U 0POPMILTEH pelIeHHE JTIOTHYECKU PaBUIIHHO; TIOITHO U TOCIEeI0BATENILHO, C
HEOOXOJUMBIMH TTOSICHCHUSIMU;

-00JIagaTh yMEHHEM YUTATh U aHAJTM3UPOBAThH YIEOHYIO IUTEPATYPY.

2.2

Jucnuniannel (MOIy/ 1) M NPAKTHKH, 1151 KOTOPBIX OCBOEHHe JAHHON AMCUMIIMHBI (MOYJ/Is1) He00X0AMMO KaK
npealecTByoLee:

221

dusuka

2.2.2

WudopmarrioHHbIe TEXHOIOTHH

223

TeopeTrnueckas MexaHHuKa

224

Xumus

2.25

COHpOTI/IBHeHI/Ie MaTcepuajioB

2.2.6

TemnmorexHuka

2.2.7

Mertponorus, CTaHAApTH3ALMS U CepTHHUKALUSL




3. KOMIIETEHIHUH OBYYAIOINEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI

MOOYJIsD)
OIIK-3: CriocobeH NpPUMMEHATH COOTBETCTBYHIMM OU3UKO-MAaTeMaTUUECKMI amnapaT, MeTOMAH aHalu3a U
MOOeJIMpOBaHMA, TeOopeTUUeCKOI'O M 3SKCIEePMMEHTAaJIbHOT'O MCCJIeNOBaHMA IIPU PelleHUU
3HaTb:

YposeHb | |oOyuaromuiics 3HaeT GOPMYIUPOBKU OLPEICNICHUH, YTBEP:KAECHHS TeopeM, GopMyIIbl, CBOOOIHO OIEPUPYET

MAaTEMAaTUICCKUMHU NMOHATUAMU B paMKax H3yanMOﬁ JUCHUIUIMHBI, IIPU 9TOM OTBET CaMOCTOSTCIIbHBIN

VYposenb 2 |oOyuaromuiicst 3HaeT GOPMYITUPOBKH OTIPECIICHUN, YTBEPIKICHUS TEOPEM, TIPH TOM OTBET CAMOCTOSITEIIbHBIN HITH

AOIIYCKACT MOMOIIb MMPETIOAaBaTECIIsA B (1)OpMe BCIIOMOTAaTEIIbHBIX BOIIPOCOB

Yposenb 3 |oOyuaromuiicst 3HaeT GOPMYITUPOBKH HEKOTOPBIX ONPEICIICHUH, YTBEPIKICHNUSI HEKOTOPBIX TEOPEM, ITPH ITOM OTBET

CaMOCTOSITCIIbHBIA HIIH JOITYCKAaeT NMOMOIIb IperogaBaTeIsl B (bopMe BCIIOMOTAaTCIIbHBIX BOIIPOCOB

YMeTh:

VYpoBeHb |  |00ydaromuiicss yMeeT COCTaBUTh MaTEMaTHIECKYIO MOJETb 33/1a4H, HCCIEA0BATh €€, BRIIOIHACT BCe HEOOXOJMBIE

orepanuy Ui PELICHUs 3a/laud, YMEET JI0Ka3bIBaTh TEOPEMBI, JJIs BBHITIOJIHEHHSI CBOUX OTEPaLlUil HCIIOIb3yeT
(GYHKIMHU U OIIepaTOpbl MaTeMaTHYECKOU TPOTPaMMBbI

YpoBeHb 2 |00ydaloIMHCS yMeeT COCTaBUTh MaTeMaTHUECKYIO MOAENb 3a/1aul, HCCIIE0BATh €€, BHIIOJIHIET Bce HEOOXOAUMbIE

olepaluy Ui pelleHns 3a1auu, yMeeT 10Ka3bIBaTh TEOPEMBI, UL BBIIIOJIIHEHHUS CBOUX OIEPalUi UCIIOIb3YeET
(GYHKIMU U OIepaTOPbl MaTEMAaTHYECKOH POrpaMMBbl

YpoBeHb 3 |oOyuaromuiicss yMeeT aHaJIU3UPOBaTh YCIOBUE AaHHOM 3a/1auu, BEIOpaTh HEOOXOAUMYIO (OpMyITy UIIH METOJ

peIIeHNs, HO BBIYHCIICHUS BHITIONHACT C OMHOKaMHU, Uil BEIMONHEHH 60 % CBOMX oIepariuii HCIoNb3yeT
(GYHKIIUY U OIIEpaTOPbl MATEMATHYECKOH IPOrpaMMBbl

Baaners:

VpoBenb | [oOyyaronmiicst 4€TKO M MPaBHIBHO JaeT ONPEAENICHNUs, TOJTHO PACKPHIBAET COlEpIKaHHE ITOHATHI, BEPHO

HCTIOJIb3YET TEPMUHOJIOTHIO, MOYKET CAMOCTOSTEIILHO BBIBECTH (JOPMYITY HIIH JIOKa3aTh, TEOPEMY, BEICTPAUBACT
MIPaBHJIBHYIO JIOTHYECKYIO [ETIOYKY pacCyXISHHUH, OTBET CaMOCTOSITENILHBIN, HCIIONB30BaHbI paHee IPHOOpETeHHbIe
3HaHWs, pemaet donee 90% 3amay

Yposenb 2 |oOyuatomuiics pemaer 75-90% npeniokeHHbIX 331a4, (OPMYITHPYET U A0Ka3bIBAET TOJIBKO HEKOTOPBIEC TEOPEMEI C

HEOOIBIIIMH NOrpCuIHOCTAMUA

VYpoBenb 3 |oOyuarontmiicst GOpMyaHpYeT HEKOTOPBIE ONPENETICHHUS M TEOPEMBI, HO HE MOXET X JoKka3ath. Pemaer 60-75%

NPEUIOKECHHBIX 3a1a4.

B pe3ysabTaTe ocBOeHNS IMCHUIINHBI (MOAYJIs) 00y4Yarommiicst 10JKeH

3.1

3HaTh:

OCHOBHBIE OHSTHUS U METO/BI alIreOphl, TEOMETPUH, MATEMAaTUYECKOTO aHATIN3a, TeOpUH U dEepeHIINANbHBIX YPABHEHUH,
TEOPUH BEPOSATHOCTEN M MATEMATUIECKOM CTATUCTHUKHN; 3HATh MATEMAaTHYECKHE MOJIEIH IPOCTEHIINX CUCTEM H IIPOLIECCOB
B €CTECTBO3HAHUU U TEXHHUKE

3.2

YMeTh:

TPUMCHATH IOJIYYCHHBIC MAaTEMAaTUYCCKUE 3HAHUA IIPU U3YYCHUHN NPYTUX AUCHUIIINH, UCIIOJIb30BAaTh MaTCMaTUYCCKUEC
MECTOJbI B IPUKIIAAHBIX 3aladax HpOd)eCCHOHaJ'IBHOfI JACATCIbHOCTH, UCII0JIb30BAaTh OCHOBHBIC 3aKOHBI €CCTECTBCHHO -
HaY4YHBIX JUCHUILJINH B npod)eccnorraanofx’l ACATCIBHOCTH, MPUMCHACT METOAbI MATEMATHYCCKOT'O aHaJIn3a 1
MOACINPOBaHUSA, TECOPETUICCKOTO U SKCIICPUMECHTAJIBHOI'O UCCIICAOBAHU A

3.3

Baagern:

METOJJaMU aHAJIUTUYECKOTO U YUCIEHHOTO PELIEHNs alredpanyecKuX ypaBHEHUN U CUCTEM, OOBIKHOBEHHBIX

I depeHIaIbHBIX YPaBHEHUI; UMETh HaBBIKH MCIIONIb30BAHUSI OCHOBHBIX IPUEMOB 00pabOTKN SKCIEPUMEHTATBHBIX
JaHHBIX, COOMPATh U CHCTEMATH3UPOBATh Pa3HOOOPa3HyI0 HH(OPMAIIIO U3 MHOTOYHCIICHHBIX HCTOYHHKOB H Ha OCHOBE
coOpaHHOH HH(pOPMALUK BBISBIATH TEHACHINH, BCKPHIBATh IPUUMHHO-CIEACTBEHHBIC CBSI3H, ONPENEIATh IeIN U CPE/ICTBA
K PELICHUIO NIOCTABICHHON 3a1a4

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pasnesioB u teM | Cemectp /
Yaco |Komnerenuuu| Jluteparypa | Unrtepakr. [[Ipumeuanue
3aHATHS /Bup 3aHsiTHs1/ Kypc
Pa3nen 1. JInneiinasi u BeKTOpHAast
ajredpa
1.1 Marpuipl JelcTBUe Hall HUMH. 1 6 OIIK-3 [3,7,8]

Omnpenenureny U UX CBOMCTBA.
CucreMbl TMHEWHBIX YpaBHEHUH.
Bexkroper. CkansipHoe, BEKTOPHOE U
CMEIIaHHOE NIPOU3BEICHUS
BekTOpoB. /Jlek/




1.2

Martpunsl [eficTBUE HaJ HUIMU.
Omnpenenureny v ux cBoicTBa. CHCTEMBI
JIMHENHBIX ypaBHEHUH. BekTopBbI.
CkansipHOe, BEKTOPHOE 1 CMEIIaHHOE
npousBeneHus Bekropos. /IIp/

10

OIIK-3

[3,7.8]
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[loaroroBka k omnpocy, BEIIOJTHEHHE
WHAWBHUYAJILHOTO IOMAIITHETO 33aHHUS 10
W3Y4YE€HHOU TeMe, MOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTa co
CIIPAaBOYHOM, METOANYECKON U HAYYHOHN
nureparypoi /Cp/

12

OIIK-3

[3,7,8]

Pa3nen 2. AHaJIMTHYECKAS reoMeTpus

2.1

[Ipsimast nuHMs Ha tockocTH. IlnockocTh
U TpsMasi B mpocTpancTe. Kpusbie
BTOpOro nopsaka. [fTopepxHocTu BToporo
nopsizika /JIex/

OIIK-3

[3,7,8]

2.2

TIpsmast TuHMS HA MIOCKOCTH. [TOCKOCTD
U mpsiMast B mpocTpancTee. Kpusbie
BTOpOTO Topsika. [I0BepXHOCTH BTOPOTO
nopsizika /TIp/

10

OIIK-3

[3,7,8]

2.3

IloaroroBka k onpocy, BEIIIOJIHEHHE
WHAWBHUIYAIEHOTO IOMAITHETO 33aHHUS 10
H3Y4YE€HHOU TeMe, MOATOTOBKA K
KOHTPOJIBHOMY Ccpe3y, padoTta co
CIIPAaBOYHOM, METOANYECKON U HAYYHOI
nureparypoit /Cp/

12

OIIK-3

[3,7,8]

Paznen 3. BBenenne B MaTeMaTHYECKH I
aHaJIn3

3.1

IIpenen dynxuuu. CBolicTBa npezena
¢ynkmu. beckoHewHo Manble QYHKIMN H
uXx cBoiicTBa. beckoneuHo Oombime
¢hyHkuuu 1 ux ceoicraa. | u ll
3aMeyvaTesbHbIe penenbl. HenpeprlBHOCTH
(YHKIMHU B TOUKE M Ha TIPOMEIKYTKE.
Touku pa3pbiBa U UX KilacCU(PUKAIHSL.
CBoiicTBa QyHKIIHIA, HEITPEPHIBHBIX HA
otpeske. /JIex/

OIIK-3

[1,3,6-8]

3.2

IIpenen ¢pynxuuu. CBolicTBa npezena
¢ynkmu. beckoHewHO Manble GYHKINU H
uXx cBoiicTBa. beckoneuHo Oombime
(dhyHkuuu 1 ux ceoictea. | u ll
3ameuartesbHble Ipeens. HempepblBHOCTH
(YHKIMU B TOUKE U Ha IPOMEXKYTKE.
Touku pa3pbiBa U UX KiacCUUKALH.
CBoiicTBa (QyHKIUH, HEIPEPHIBHBIX HA

OIIK-3

[1,3,6-8]

3.3

ITonroToBka K OIpocy, BbIIIOJIHEHHE
WHIMBUIYAJIbHOTO JIOMAIIIHETO 3a/JaHHs 10
U3y4CHHOU TeMe, MMOArOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTa co
CIIPABOYHOM, METOAUYECKON U HAYIHON
nureparypoit /Cp/

12

OIIK-3

[1,3,6-8]

Paznen 4. Iudpdepenuuansnoe
Hcyncjaenne pynkuuii ogHoi
nepeMeHHOI

4.1

[MpousBoanas ¢pyunkuuu. Ee pusndeckuii n
reoMeTpUYecKui cMBICT. CBA3b MEXKITY
TP PEepeHIIUPYEMOCTBIO 1
HeNpepbIBHOCTEI0. OCHOBHBIE IIPaBUIIa
muddepenuupoBanus. [IponsBoaHbie
OCHOBHBIX 3JICMEHTAPHBIX (QYHKIIHIL.
[Tpou3BoaHAs CIIOKHON QYHKIIHH.
Ipon3sBoxHas MapaMeTPUIECKO, HEIBHO
3amanHoi ¢pynkunii. Iuddepenman
¢ynkuuu. I'eomeTpudecKuii CMBICI
muddepennnana. [Ipoussoaubie u
JuddepeHanbl BEICIIUX NOPSAKOB. /JIex/

OIIK-3

[1,3,6-8]




4.2

IpousBonnas Gpynxuun. Ee pusnueckuii u
reoMeTpuyecKuii cMpIci. CBA3b MEXIY
nuddepeHIpyeMoCThIo 1
HEINpephIBHOCTBI0. OCHOBHBIE IIpaBUIIa
mupdepenupoBanus. [TpousBoHbIe
OCHOBHBIX 3JIEMEHTapHBIX (YHKITHIA.
ITpousBogHas CIOXKHON (YHKIUH.
[IpousBogHas mapamMeTpu4ecKoi, HEIBHO
3agaHHOM GyHkuui. Juddepennuan
¢byukuuu. ['eomeTpudeckuii CMbICIT
mpdepennuana. [IpousBonHbie U
nuddepeHuansl BeICUX mopsakos. /TIp/

OIIK-3

[1,3,6-8]

4.3

IMoaroToBka K ompocy, BBIIOJHEHHE
WH/IMBUIYaJIEHOTO JIOMAIIHETo 3a/laHus 10
N3y4eHHOH TeMe, HOATOTOBKA K
KOHTPOJIBHOMY Ccpe3y, paboTa co
CIIPAaBOYHON, METOAMYECKON U HAYTHON
nureparypoit /Cp/

18

OIIK-3

[1,3,6-8]

4.4

/3auét/

Paznea 5. IIpusioxeHust NPpou3BOAHOM
(ynkuun ogHoil nepemMeHHOM

51

[pocreiimue cBoiicTBa GPyHKIHHA.
Ipunoxenue quddepenimana k
puOIMKEeHHBIM BhIYUCIEHUSIM. [IpaBuiio
Jlonurans. MOHOTOHHOCTH U IKCTPEMYM
¢bynkuuu. BeimyknocTts rpaguka GyHKIUH.
Touka nepernba. AcumnToTsl. [TonHOE
uccienoBanue QyHKIUU, HOCTPOSHUE
rpaduka /Jlex/

OIIK-3

[1,3,6-8]

5.2

Ipocreiimne cBoiicTBa GyHKIHA.
[Mpunoxenue quddepennnana K
pUOIMKEHHBIM BBIYUCICHUSIM. [IpaBuiio
Jlonurains. MOHOTOHHOCTb M 3KCTPEMYM
¢yukuuu. Beimykinocts rpaduka GyHKIUH.
Touka neperu6a. Acumnrortsl. [ToiaHoe
nccienoBanue GyHKIMN, MOCTPOSHNE
rpaduka /TIp/

OIIK-3

[1,3,6-8]

53

ITonroroBka K onpocy, BEITIOJTHEHNE
WH/IMBUIYAJIHOTO JIOMAIIHETO 3aJaHus TI0
H3YyYEHHOH TeMe, TIOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTta co
CIIPABOYHOM, METOJUYECKON 1 HAYUHOU
nureparypoit /Cp/

18

OIIK-3

[1,3,6-8]

Paszaen 6. KommiekcHble Yncia

6.1

KommnekcHble yncna. Apugmerndeckue
orepauuy HaJ HUMH. TpUronomerpruyeckas
Y TIOKa3aTenbHast (POPMbl KOMIUIEKCHOTO
yucia. Bo3Benenue B crenens. M3Bnedenue
KOPHSI U3 KOMIUIGKCHOTO uucia. /Jlex/

OIIK-3

[7.9]

6.2

Komrnekcuple uncia. ApudmeTnaeckue
onepanuy Hal HUMH. TpUroHoMeTpuyeckas
1 TMoKa3aTenbHast (OpMbl KOMIUIEKCHOTO
qucia. Bo3enenue B crenens. M3pnedeHue
KOPHsI U3 KOMILIEKCHOro uucina. /I1p/

OIIK-3

[7.9]

6.3

IMoaroroBka K ompocy, BBIIOJHEHNE
WHIMBHAYaJIbHOTO TOMAIIHETo 3aJaHusl IO
N3y4eHHOH TeMe, HOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTta co
CIIPaBOYHON, METOAMYECKON U HAYIHON
mreparypoit /Cp/

18

OIIK-3

[7.9]




Paznen 7. quddepenuuansuoe
HCYHCJIeHHEe PYHKIHMA HECKOJIbKHX
nepeMeHHbIX

7.1

DyYHKIUS HECKOJBKHIX MMEPEMEHHBIX.
Ipenen ¢pyHKIMU B TOUKE.
HenpepbIBHOCTh (DYHKIIMH B TOUKE.
YacTHble MPOU3BOIHEIE TIEPBOTO MOPSIKA U
MX FeOMETPUYECKOE UCTOTKOBAHHUE.
YacTHble POM3BOAHbBIC U TG epeHIUAITBI
BBICIIUX MOPSIIKOB. JudhepeHiupyemMoctsb
U oJIHBIN tnddepeHnman QyHKIUM.
IMpumeHenue nosHoOro auddepeHiuana K
MPUOIMKEHHBIM BBIYUCIICHUSM.
JuddepeHpoBaHne CIOKHOW U HESIBHO
3amanHoi (yHkunu. KacarenpHas
TUTOCKOCTh U HOPMAJTh K MTOBEPXHOCTH.
TIpou3BoIHAS TI0 HATIPABJICHHIO. | paUeHT.
OKcTpeMyM (QYHKIUH ABYX ITEPEMEHHBIX.
Heo6xoanuMbIe U JOCTaTOYHbBIE YCIOBHS
skcTpemyMma. Hanbompiee n HanMeHbIIee
3HA4YCHUS! PYHKIMH B 3aMKHYTOU 00J1acTn
/JTex/

OIIK-3

[2,6-8]

7.2

DyYHKIUS HECKOJIBKHIX MMEPEMEHHBIX.
TIpenen GpyHKIHM B TOUKE.
HenpepbIBHOCTh QYHKIIHH B TOUKE.
YacTHbIE MPOU3BOIHBIC IIEPBOTO MOPSIKA U
UX FE€OMETPUYECKOEC HCTOIKOBAHHUE.
YacTHble POU3BOAHBIC U TG G epeHIUAITBI
BBICIIHX MOPSIIKOB. JudhepeHiupyemMoctsb
1 MoJIHBIN tuddepeHnman QyHKIuu.
IIpumenenue nonHoro audepeHimana K
OPHOIKEHHBIM BBIYUCIICHUSM.
JuddepeHipoBanue CI0XKHOH U HESIBHO
3amanHO# GyHkumuu. KacarenbHast
IJIOCKOCTh ¥ HOPMAJTb K TIOBEPXHOCTH.
[pown3BoaHas [0 HAIPABICHUIO. | paaueHT.
OKCTpeMyM (QYHKLIUH ABYX I€PEMEHHBIX.
Heo6xoanmbie 1 TOCTATOYHBIC YCIOBUSI
skcTpemyMma. Haunbombiiee 1 HanmMeHbLIee
3Ha4YeHHs! QYHKIUH B 3aMKHYTOH 001acTH
Mp/

10

OIIK-3

[2,6-8]

7.3

ITonroToBka K OIpocy, BbIIIOJIHEHHE
WHIMBUIYAJILHOTO JIOMAIIIHETO 3a/JaHHs 10
U3y4YCHHOU TeMe, MOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTa co
CIIPABOYHOM, METOAUYECKON U HAYIHON
nureparypoi /Cp/

18

OIIK-3

[2,6-8]

Pa3znen 8. Heonpeneaéuuplii mHTErpat

8.1

IlepBooOpazHas GyHKINH.
Heonpenenennslit UHTErpal, €ro CBOMCTBA.
Tabnuia OCHOBHBIX (OPMYIT
uHTerpuposanus. Hemocpencreennoe
uHTerpupoBanue. HTerpupoBanue
MOJICTAHOBKOI1 1 110 YacTsM.
MHTerpupoBanue parroHaaIbHbBIX
¢yskunii. THTErpUpOBaHne HEKOTOPHIX
KJIaCCOB TPUTOHOMETPHUYECKUX (YHKIHUH.
MHTerpupoBaHye HEKOTOPHIX KJIACCOB
UppanuoHanbHbIX QyHkiwmii /JIex/

OIIK-3

[2,6-8]




8.2

ITepBooOpa3zHas GpyHKLIUU.

Heonpenenenuslit MHTETpaj, €ro CBOMCTBA.

Tabnuna oCHOBHBIX (hOpMyYIT
uHTerpuposanus. Henmocpencrsernoe
uHTerpuposanue. HTErpupoBanue
MOJICTAHOBKOM U 10 4acTsAM.
WHTerpupoBaHue palMOHaIbHBIX
¢byukuuit. MTHTErpupoBaHue HEKOTOPHIX
KJIaCCOB TPUTOHOMETPUUECKUX (YHKIUIL.
HHTerpupoBaHre HEKOTOPBIX KIIACCOB
uppauoHanbHbIX GyHknuii /Ip/

10

OIIK-3

[2,6-8]

8.3

[ToaroroBka k ompocy, BHITIOTHEHHE
HWHAVBUAYAJIBHOTO OMAIIHETO 3aJaHUs IO
HM3YYEeHHOH TeMe, TIOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTta co
CIIPaBOYHON, METOANYECKON N HAYIHOMH
nmuteparypoi /Cp/

18

OIIK-3

[2,6-8]

Paznen 9. OnpeneéHHbIi HHTErpas

9.1

OrpeieNeHHbBIN HHTErpa: ONpeaeIieHNue i
OCHOBHBIE CBOMCTBaA. ['eomeTprudeckuit
CMBICIT OTIPE/ICNICHHOTO HHTETpaa.
®opmyna Hetotona-JIelOnuna.
Brrancienne onpeieIeHHOT0 HHTETpana:
HMHTETPHPOBAHUE IO JaCTAM U
nojicranoBkoil. HecobcTBeHHbIE
unterpaist | u Il pona. [punoxenus
omnpezieIeHHOro uHTerpana /Jlex/

OIIK-3

[2,6-8]

9.2

OrpeieNeHHbIN HHTErpa: ONpeaeIeHue i
OCHOBHBIE CBOMCTBaA. ['eomeTprudeckuit
CMBICJI OTIPEJIESICHHOTO HHTErpaa.
®dopmyna Herorona-Jleitbanma.
Brruncnenue onpeeneHHoro HHTerpaa:
HMHTETPUPOBAHUE T10 YaCTAM U
nojcraHoBkoil. HecoOcTBeHHbIE
uaTerpains | u |l pona. [punoxenus
onpeneneHHoro unrerpania /Tlp/

10

OIIK-3

[2,6-8]

9.3

IlonroroBka k onpocy, BbIOJHEHNE
MH/IMBUIYaJIbHOTO JIOMAIIIHETO 3aJaHus 10
HU3Y4YEHHOH TeMe, MOATOTOBKA K
KOHTPOJILHOMY cpe3y, paboTa co
CIPaBOYHOM, METOAUYECKON U HAy4YHOU
nureparypoi /Cp/

20

OIIK-3

[2,6-8]

9.4

/3auét/

Paszaen 10. OOBIKHOBEHHDBIE
auddepeHnuanbHbIe ypaBHEHHS

10.1

Teopema cymiecTBOBaHUS U
€IUHCTBEHHOCTH penreHus. 3anada Komm.
ITousarus 06 00I1IEM, YaCTHOM U 0COO0OM
pemreHusx qudhepeHInaTbHIX
ypaBHeHu#. [uddepeHnnansaoie
YpaBHEHHSI IIEPBOTO TIOPSIKA: C
Pa3IeNAIONNMHUCS IEPEMEHHBIMH,
OITHOPOJTHBIC, IMHEHHBIC YPaBHEHHS,
ypaBHeHue bepHynn, ypaBHeHuUs B
MOJHBIX Au(PepeHIranax, ypaBHeHHUs,
MPUBOASAIINECS K OHOPOIHBIM.
Juddepenipanbapie ypaBHEHUS BBICIIUX

nopsiikoB. O6mme nousaTus. 3agaya Kommn.

YpaBHEHHS, JOMYCKAIOLINE TOHKCHNE
nopsiika. Jlunelinsie nuddepeHunanpHbe
ypaBHeHUs N-ro nopsiaka. Jluneinsie
aubepeHIanbHble yPaBHEHUS C
MTOCTOSIHHBIMH KO3 PHUIIUCHTAMH.
JInneiiHble HEOAHOPOAHBIE
nrddepeHnnanbHble YpaBHEHHUS.
VYpaBHEHHE ¢ IPaBOil 4aCTbIO
CHelraIbHOro Byaa. /JIek/

OIIK-3

[2,6,7,9]




10.2

Teopema CymIeCTBOBaHUS U
€IMHCTBEHHOCTHU pemenHwus. 3aaada Komm.
TTonsiTrs 006 00111EM, YACTHOM K 0COOOM
peteHusx qudepeHInaIbHbIX
ypaBHeHull. [luddepeHnnanpHbie
YpaBHEHHSI IIEPBOTO TIOPSIKA: C
Pa3IeNSIONMMHUCS TIEPEMEHHBIMH,
OJTHOPOJTHEIE, IMHEHHBIC YpaBHEHHS,
ypaBHeHUe BepHyIUTH, ypaBHEHUS B
noJsiHbIX Au( hepeHIranax, ypaBHeHus,
MPUBOASAIINECS K OJHOPOIHBIM.
Juddepenipanbapie ypaBHEHUS BBICIIUX
nopsiikoB. O6mue nousaTus. 3agaya Kommn.
YpaBHEHHSI, JOMYCKAIOLINE TOHIKEHNE
nopsiaka. Jluneitasie muddepeHunanbHeie
ypaBHEHHsI N-T0 TopsiaKa. JInHeHHbIe

i depeHIanbHble yPaBHEHUS ¢
MTOCTOSIHHBIMH KO3 PHUITUCHTAMH.
JInHeitHbIe HEOAHOPOIHEIE

I depeHIanbHble ypaBHEHHUS.
VYpaBHeHHe ¢ mpaBoil YaCTHIO
crienanbHoro Buna. /Ilp/

10

OIIK-3

[2,6,7,9]

10.3

[ToaroroBka k onpocy, BHIIIOJHEHHE
WHINBUIYAIGHOTO TOMAIITHETO 3aJaHus [0
HU3Y4YEHHOH TeMe, MOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTa co
CIIPaBOYHON, METOANYECKON U HAyIHOMH
nmureparypoi /Cp/

14

OIIK-3

[2,6,7,9]

Pa3nen 11. YncioBnie u
(pyHKunoHAIBHBIE PSIBI

111

[TonsATHE YKMCIOBOTO psAla U €0 CXOIU-
moctu. Kpurepuit Komu cxonumoctu
yrcaoBoro psaa. Heo6xonumoe ycnosue
cxoaumocTH. CBOMCTBA CXOASIIUXCS
psanoB. JlocTaTouHble MPU3HAKK CXOIHU-
MOCTH 3HAKOIIOJIO0KUTEIBHBIX PSIOB.
3HaKoNepeMeHHBbIE PsIbl. AOCOTIOTHAS U
YCIIOBHAs1 CXOJUMOCTbD pAJa.
3Hakouepeyromuecs psaasl. [puznak
Jletibnuna. CBoiicTBa aOCOMIOTHO U
YCIIOBHO cXOASIIMXCs psiioB. CTeneHHbIe
PAABI U MX CBOMCTBA. MIHTEpBaI U rpaHHLIbI
cxoaumoctH. Paznoxxenue pyHKunu B
creneHHo# psan. Psn Teitnopa. Psig
Maknopena. [IpumeneHue cTeneHHbIX
PAIOB B MIPUOJIMKEHHBIX BEIYUCICHHUSX.
OyHKIMOHATIbHBIE Psilibl. PaBHOMEpHas
cxoaumocTts psaa. Kpurepuii Kown n
npusHak Beliepmtpacca paBHOMEPHOI
cxoaumoctH. CBoiicTBa paBHOMEPHO
cxoaaumxcst QyHKIMOHAIBHBIX PSIOB
/JTex/

OIIK-3

[6,7,9]




11.2

[ToHsATHE YKMCIOBOTO psAlla U €0 CXOIU-
moctu. Kputepuit Ko cxonumoctn
yrcaoBoro psiaa. Heo6xoaumoe ycinosue
cxoaumocTH. CBoMCTBa CXOASIIUXCS
psnoB. JlocTaTouHble MPU3HAKU CXOTU-
MOCTH 3HAKOTIOJIOXKUTEIBHBIX PSAIOB.
3HakonepeMeHHbIe psiibl. AOCOIOTHAS U
YCIIOBHAsI CXOAUMOCTB Psifia.
3nakouepeayromuecs psaabl. [puznak
Jleti6numa. CBoiicTBa aOCOIIOTHO U
YCIIOBHO cXoAasmuxcs psioB. CTerneHHble
psAnBI ¥ BX cBoicTBa. VIHTEpBaN 1 TpaHHIIbI
cxoaumoctH. Pasnoxxenue GpyHKunu B
creneHnol psan. Psn Teitnopa. Psn
Maknopena. [IppumeHeHre CTeneHHbIX
PSIOB B MPUOIMKEHHBIX BEIYMCICHHSX.
OyHKIMOHATIBHEIE psilibl. PaBHOMEpHas
cxoaumocTs psana. Kpurepwit Komm
npu3Hak BeliepmTpacca paBHOMEpHOI
cxoaumocTH. CBOMCTBa paBHOMEPHO
CXOIANMXCS (DYHKIIMOHATBHBIX psimoB /TIp/

OIIK-3

[6,7,9]

11.3

[MoaroToBka K Ompocy, BEIIOTHEHHE
WH/IMBUIYAJIHOTO JIOMAIIHETO 3aJaHus 110
H3y4eHHOH TeMe, HOATOTOBKA K
KOHTPOJILHOMY Ccpe3y, paboTa co
CIIPAaBOYHON, METOAMYECKON U HAYIHON
nureparypoit /Cp/

12

OIIK-3

[6,7,9]

Paznen 12. KpaTHble, KpHBOJIMHeiiHbIe
HHTErpajibl

121

JIBOifHbIE HHTErpaNbl U UX BBIYHCICHHE.
JIBOIiHBIE HHTETPANIbI B MOJSIPHBIX
KOOp/IMHATAaX. IPUJIOKEHHE JABOMHBIX
HHTETpasioB. TpOWHON UHTETpal.
Kpusonuneiinsie nurerpaisl. /JIex/

OIIK -3

[6,7,9]

12.2

JIBOIHEIEC HHTETpAIBI M NX BEUHCIICHHE.
JIBOIHbBIE HHTETPANIBI B MOJSIPHBIX
KOOpAMHATAaX. IPHIOKEHHE JBOHHBIX
HHTErpanoB. TpoiHOW UHTErpall.
Kpugosuneitabie uaterpaisi. /TIp/

OIIK -3

[6,7,9]

12.3

IlonroroBka k onpocy, BEIIOJHEHNE
WH/IMBUIYaJIbHOTO JIOMAIIIHETO 3aJaHus 10
HU3Y4YEHHOH TeMe, MOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTta co
CIPaBOYHOM, METOAUYECKON U Hay4YHOU
sreparypoit /Cp/

12

OIIK -3

[6,7,9]

Pa3gen 13. Teopusi BeposiTHOCTEI 1
OCHOBBI MAaTEMATHYECKOI CTATHCTHKH

13.1

Cnyyvaiinbie coObiTusi. Knnaccuueckoe
omnpeneneHue BepositHocteil. CymMmma u
pousBeeHHe coObITHIH. TeopeMsbl
CJIOKEHUSI 1 YMHOXKEHHUS BEPOATHOCTEH.
BCpO}ITHOCTb ITOSBJICHHUSA XOTA 6BI OOHOTO
coObITHs1. POpMyIIa MOJTHON BEPOSATHOCTH.
®opmyna baiteca. HezaBucumeie
ucnbiTanus. @opmyiel bepryim u
[Iyaccona. JlokanpHasi 1 HHTErpajIbHAS
TeopeMsl Jlamnaca. JluckpetHoie
CIyJaifHbIe BETMIHHEI. 3aKOH
pacrnpeneneHus BeposiTHocTeil. YucnoBble
XapaKTepUCTUKH. BUHOMIHANBHBIN 3aKOH
pacnpenenenus. I eHepanpHas u
BBIOOPOYHAsI COBOKYITHOCTH.
craTucTuyeckoe pacnpeneneHue. Ilonuron
¥ THUCTOTpaMMa. TodedHble u
HMHTEpBAJIbHBIE OLICHKU TapaMeTpOB
pacnpenenenus. [Iposepka
CTaTUCTHYECKUX runotes /Jlex/

OIIK-3

[4,5,7,10]




13.2 Teopust BEpOSATHOCTEH 1 OCHOBBI 3 10 OIIK-3 [4,5,7,10]
MaTeMaTH4YEeCKOH CTaTUCTHKU

Cuayuaiinsle coObrTus. Kinaccuueckoe
ompezeneHue BepositHocTeir. Cymma u
npousBesieHue coObITuil. Teopemsl
CJIO’KEHUS U YMHOKEHUS BEPOSTHOCTEH.
BeposarHocTb MmosiBeHnst X0Ta ObI 0IHOTO
coObITHsI. @OpMyIa MOJTHON BEPOSATHOCTH.
®opmyna baiteca. HezaBucrumelie
ucnsitanusi. opmyner beprymm n
ITyaccona. JlokapHas 1 UHTErpalbHas
teopemsl Jlamtaca. Jluckpernsie
CilydaiiHbIe BEJIMYHMHBL. 3aKOH
pacmpezneneHus BeposiTHocTel. YncinoBbie
XapakTepUCTUKU. BUHOMUHAIILHBIN 3aKOH
pactipenenceHus. [ eHepanbHas u
BBIOOPOYHAS COBOKYITHOCTH.
Craructudeckoe pacnpenenenue. [lomuron
U rucrorpamma. TodyeuyHsle u
UHTEepBaJbHbIE OLIEHKU [1apaMeTPOB
pacupenenenus. [Iposepka
crarucrudyeckux rumores /Tlp/

13.3 IloaroroBka k onpocy, BEIIIOJIHEHUE 3 16 OIlK-3 [4,5,7,10]
WHAWBHUIYAIEHOTO IOMAIITHETO 33aHHUS 10
W3y4YCHHOU TeMe, MOATOTOBKA K
KOHTPOJIBHOMY Ccpe3y, padoTta co
CIIPaBOYHOM, METOANYECKON U HAYYHOM
nureparypoit /Cp/

134 /OKk3amen/ 3 36 6.3.2.1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BOIPOCHI U 3aIaHUS

OIIK-3

1. MaTpu1sl Kakux pa3MepoB MOJKHO YMHOXATh?

2. Jlaiite ompeneneHnue CKaIsIPHOTO MPOU3BENEHUS BEKTOPOB.

3. B ueM 3aKi104aeTcsi FeOMETPUUYECKUI CMbICT KOG (GUIMEHTOB IPY HEU3BECTHBIX B O0IEM YPaBHEHHH IUIOCKOCTH
Ax+By+Cz+D = 0?

4. KakoB TeoMeTpHYECKHiT CMBICI IPOU3BOAHOH y = f(X) B Touke X?

5. Chopmynupyiite popmyny HetoToHa-JleiiOHHIA U1 BEIYUCICHUS ONIPEACIEHHOTO HHTErpaa.

6. Maiite onpenencHue quGpepeHnnan-HOT0 ypaBHEHS.

7. Chopmynupyiite HEOOXOIUMOE YCIOBUE CXOAMMOCTH.

8. Kakue ¢hopMbI 3anMc KOMIUICKCHBIX YHCEN BBl 3HaeTe?

9. ChopmymupyiiTe GOpMYITy IMOTHOH BEPOSITHOCTH.

10. [laiiTe onpeneneHue ciiy4yaifHON BEITMUUHBI.

5.2. Tembl NHCBMEHHBIX PadoT

1.JIuneitHast U BeKTOpHas anredpa

2. AHanuTHyYecKas TeoMeTpust

3.BBesieHne B MaTeMaTHICCKUI aHATN3 M TEXHUKA AU HepeHIIUPOBAHUS
4. OyHKUUS HECKOJIBKUX MEPEMEHHBIX

5.HeonpeneneHHbIi 1 HHTETpal

6.0mpeneneHHbli HHTErpal

7. JuddepeHpanbHple ypaBHEHHS

8.UucioBble U QyHKIMOHATIBHBIE PSIIBL.

9.Teopus BepOSATHOCTEH U MaTeMaTHIeCKasi CTATUCTHKA

5.3. ®oH/1 O1IEHOYHBIX CPEICTB

Tumnoskle TeCTOBBIE 3aJaHUS € Pa3BePHYTHIM 0TBETOM
1. MaTpuibl KaKux pa3MepoB MOXKHO YMHOXKATh?
2. [aifte onpeneneHune CKaIsipPHOTO MPOU3BEICHNS BEKTOPOB.
3. B 4yeM 3aKIIF09aeTCst FeOMETPHYECKHI CMBICI KO3()(DHITHEHTOB IIPU HEN3BECTHBIX B OOIIEM YPaBHEHUH INIOCKOCTH
Ax+By+Cz+D =0?
4. KakoB reoMeTpUYECKUI CMBICI IPOU3BOAHOW Y = f(x) B TOYKE X?
5. Chopmynupyiite popmyny Hetorona-JIeitOHMIA 17151 BEIUMCIICHHS OTIPEICIEHHOTO HHTETpaa.
6. Jaiite onpenenenue nuddepeHunanTb-HOro ypaBHeHUsL.
7. ChopmynupyiiTe HEOOXOUMOE YCIOBUE CXOAUMOCTH.




5.3. ®oH/ OLIEHOYHBIX CPEACTB

8. Kakue hopMbl 3anMCH KOMIUICKCHBIX YHCEN Bl 3HaeTe?
9. Chopmynupyiite GopMyITy MOJHON BEPOSITHOCTH.
10. daiiTe onpenencHue CiIyqaiiHON BEINYHHEL.

Tunosble TECTOBBIE 3a1aHNUS 3AKPbLITOI0 THIIA
1. Berunciauts TUHEHHY0 KoMOuHauio matpul, 24 — 3B, ecnin A = (% _32) ubB= (_21 _31)
4 9\, -4 9\, -1 3\. 8 7
SN G N G ) U (P I N G

. x3-27
2. Beruucnute nipeen GpyHKuuu lim
X

Seo x2+4x—21"

2)-4; 6) = B)0; 1) .
3. Haiitu npousBoHyto GpyHKIME Y = xe ™ 2* + 7.

a) (1 —2x); 6) e™*(1+2x); B)e ?*; 1) —2e 2 +7.
4. Buluucnuts unrerpan [ xcos2xdx.

a) 2xsin2x — 4cos2x + C; ©0) %xsian - %cost +C; B) — %xsian - icost; T) %xsian + icost +C.
5. Haittn mwioma/ s GUIyphl, OTpaHAYEHHON IMHUAMA Y = x2 W y = x + 2.

a)-45; 6) = B) 25 1) 65.

6. HaiiTu HeomnpeieleHHbIE HHTETrPa IC05(3X + 1)dX
a) —sin(Bx+ 1)+ C

6) sinBx+ 1)+ C

B)—;sin(3x +1) +C

r) gsin(sx +1+C

x—4

7 Haiitn nauMenbinee 3Hauenue pyukiuu f (x) = Ha orpeske [—1, 1].

a)-0,3
6)-0,5
B) -0,4
r)-0,6

x249

N N - -> -
8 Hanst nea Bexropa @ = (0;3;4) u b = (5,—1,2) . Berpaxerue (a+ 2 b) -ad paBHO
a) -2

6)2

B) 10

r) 35.

9.CucteMa THHEHHBIX YpaBHEHHUN

2X+5y+1z2=2,
4x-y+2z=1

a) IMeeT /IBa PEeLICHUs
0) HE UMeeT pelIeHHs
B) UMEET OECKOHEUHOE MHOXKECTBO PEIICHHIH
T) IMeeT eJHHCTBEHHOE PEIICHHE.
2
10.Haiitu )2/ .pysKIIMM

dx y =In cos x
1 1 1
)y = " sin2x 0)y= sin?x 8y = cos?x Jy=- cos?x
TunoBbie TeCTOBbIE 32JaHUS OTKPBITOI0 THIIA
o 9?2 "
1. Haiftu 4acTHYIO0 IPOU3BOAHYIO ﬁ =zy, OGynkumn z = 2x*+3xy — 6y + 7.

2. Haiitu obmee penrenue nuddepennuansaoro ypasaenus xdy — (y — 3)dx = 0.

3. Haiitu ob1ee pemenue auddepennuansHoro ypasHenus y' —y' = 8e?*.
5n-1
57’1.

— 3HauYeHHMe npenena B npusHake lanambepa).
5. C nmepBoro cranka Ha cOopky moctymaet 40%, co BToporo — 60% Bcex neraneil. Cpeau metasneit meporo craHka 1% OpakOBaHHBIX,
BTOpOTrO - 2%. HaiiT BeposTHOCTH TOTO, YTO IIOCTYNHUBIIAsA Ha COOPKY JleTalb OpakoBaHHAs.

4. VccnenoBath YACIOBOM DA Nieq Ha CXOIMMOCTh. B oTBeTe ykasats u; + [ ecmu psin cxomutes, U, + | ecmm pacxoaures (I




5.4. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

Ormpoc 1o KOHTPOIBHBEIM BOIIPOCAM
KonrponbHslii cpe3

WHpnBuayanbHbIE JOMAIIHAE 3a0aHNST
Tecr

3ayer

OK3aMeH

6. YYUEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOY JIST)

6.1. PekomeHyeMasi JuTepaTypa

1. Tlerpymko, I.M. Kypc Bbicieii MaTeMaTukd. BBemeHne B MaTeMaTHdeckuit ananus. Iud depenimanpioe ueuncienne. JIekunu u
MPaKTUKYM [DIIEeKTPOHHBIN pecype] : yued. nocodue — DnektpoH. aaH. — Cankr-IletepOypr: Jlans, 2009. — 288 c¢. —ISBN 978-
5-8114-0578-7. —Pexum nocryna: https://e.lanbook.com/book/302.

2. Tlerpymko, U. M. Kypc Beiciueii matemartuku. ViHTerpanbHoe ueunciaeHne. OyHKINHE HECKONBKHUX MEPEMEHHbIX.
Judbbdepennuanpuble ypaBHeHUs. JIGKIUK 1 OIPAKTUKYM : yaeOHoe mocobue / . M. Tletpymiko. — 2-e uzf.,crep. — CaHKT-
IMerepOypr : JIanb, 2021. — 608 c¢. —ISBN 978-5-8114-0633-3. -Pexxum moctyma: https://e.lanbook.com/book/167695

3. Tlerpymko, . M. C6opHuK 3amad 1mo anredpe, reOMETPUH M HadaaaM aHaiusa : yaebroe mocobue / Y. M. [erpymiko, B. U.
TIpoxopenko, B. @. Cadonos. — 2-¢ uzn. — Cankr-IlerepOypr : Jlanb, 2021. — 576 ¢. - ISBN 978-5-8114-0726-2. - Pexxum
nocryma: https://e.lanbook.com/book/167696

4. T'mypman, B. E. Teopus BeposTHOCTEH M MaTeMaTHIeCKas CTATUCTHKA: y4eO. Imocobue Ayt By30B: Juit 6akanaspos / B. E.
I'mypman. — 12-e uzn. — M.: FOpaiit, 2013. — 479c. — (bakanasp). — ISBN 978-5-9916-1257-1 ( bubnuoreka AI'TY 14 3k3.).

5. T'mypman, B. E. PyKoBOJICTBO K PEIICHHIO 33124 110 TEOPHU BEPOSTHOCTEH M MaTEMAaTHYECKOH CTaTHCTHKE: y4ed. mocodue st
By30B / B. E. I'mypman. — 11-e uza. — M.: FOpaiit, 2011. — 404c. — (OcHoBbI Hayk). — ISBN 978-5-9916-1266-1 ( Bubnuoreka
AT'TY 14 3k3.). (bubnuoreka AI'TY 15 3k3.).

6. Jemumosud, B.I1. COOpHUK 3a1a4 U YIPaKHEHHI 10 MATEMATHUECKOMY aHaIn3y [ DIeKTPOHHBIH pecypc] : yueb. mocodmne —
Onextpon. nan. — Cankt-Iletepoypr : Jlams, 2017. — 624 ¢. —ISBN: 978-5-8114-2311-8, https://e.lanbook.com/book/92629.

7. XKyxos, BM. [IlpakTudeckue 3aHATHs 110 MAaTEMATHKE: TEOPHUS, 3a1aHus, OTBETH — PoctoB-u//.:®@ennke, 2012. — 343c. (
Bubnmorexa AI'TY 23 3k3.).

8. Tlucemennsrii, JI.T. KoncnekT jgekiwii 1o Beicieit Mmatematuke. U.1 / JI.T. [Tucemennsiit. — 10-¢ uza. -M.: Aiipuc Ipece, 2010. —
288c. ( bubnunoreka AT'TY 31 9k3.).

9. Tlucemennsri, JI.T. KoHcnekT jekiwii o Beicieit Mmatematuke. U.2 / J1.T. [TuceMennsIit. — 7-e u3m. -M.: Aiipuc Ilpecc, 2011. —
256¢. ( budnunoreka AT'TY 33 9k3.).

10. TTucemennsit, J1.T. KOHCIIEKT JIEKIH IO TEOPHUH BEPOATHOCTEMN, MATEMAaTHUECKHM CTATHCTHKE M CITyJaitHbIM mporieccam / 1. 7T.
TTucemennsIi. — 2-e u3a. -M.: Aiipuc IIpecc, 2007. — 288c. ( bubnuoreka AT'TY 16 3k3.).



https://e.lanbook.com/book/302
https://e.lanbook.com/book/167695
https://e.lanbook.com/book/167696
https://e.lanbook.com/book/92629.

6.2. Ilepeyenb pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHHKAMOHHOH ceTn ""UHTepHeT"

6.2.1 OnextponHas 6ubnuoreunas cucrema AI'TY http://library.astu.org
6.2.2 OnekTponHas 6ubnnoteunas cuctema AI'TY http://www.book.ru
6.2.3 OnextponHas 6ubnnoreunas cuctema AI'TY http://e.lanbook.com
6.2.4 OnextponHas 6ubnnoteuynas cuctema AI'TY http://www.knigafund.ru

6.3. Ilepeuensb NMporpaMMHOro odecneyeHust

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1 Adobe Reader
6.3.1.2 Foxit Reader
6.3.1.3 Google Chrome
6.3.1.4 Kaspersky Antivirus
6.3.1.5 Microsoft Open License Academic
6.3.1.6 Moodle
6.3.1.7 Mozilla FireFox
6.3.1.8 OpenOffice
6.3.2.9 AHTHIIIaTHAT
6.3.2.10 7-zip
6.3.2 llepevyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 Hayunas 6ubnmorexa ®I'60Y BO «AT'TY» obGecrniednBaeT TOCTYI K 3J€KTPOHHO-OMOIMOTEYHBIM CHCTEMaM
6.3.2.2 OBbC u3narenscrBa «tOpaiT» B
6.3.2.3 ObC mnarenscrBa «JIaHb)»
6.3.2.4 OBC «Elibrary» (mepuomnueckne n3aanws)
6.3.2.5 Iudporoii obpasoparensHbIi pecype IPRsmart
6.3.2.6 baza nanupix OO0 «ITOJITIPE/] CripaBouHHUKHY;
6.3.2.7 Ob UJ1 «I'pebGeHHUKOBY

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIS1)

7.1|AynuTopust 1S TEKIUOHHBIX 3aHATHI: Habop ydeOHOI Mebernn; pabouee MECTO MPenoAaBaTelsl; ayIMTOpHAast MEIOBast
JOCKa.

7.2|AynuTopust 11 NpaKTHYECKUX 3aHATHI: HaOop yueOHOI MeOeny; pabodee MecTo IpernoaaBaTess; ayAuTOpHas MeJIOBast
JOCKa.

7.3|AynuTopust 4J1s IPYNIIOBBIX U NHAUBUAYAJIbHBIX KOHCYJIBTALUN: HaOOp yueOHON Mebenu; pabodyee MECTO MpernoiaBaTels;
ayIUTOpHAas MeJIOBas JOCKa.

7.4l AynuTopus A TEKYIEro KOHTPOJIS U IPOMEXYTOUHON aTTecTanu: Habop yueOHol mebenu; pabouee MecTo
IIPEToaBaTeNsl; Ay JUTOPHAS MEJIOBAsI JOCKA.

7.5 HOMCH_[CHI/I}I JJIsL CaMOCTOSITSIIbHOM pa60T51: KOMITBIOTCPHAs TEXHUKA C ITOAKIFOYCHHUEM K CETHU I/IHTepHCT U DJICKTPOHHO-
OMOJIMOTEYHBIM CUCTEMaM; Ha60p CHeHHaﬂHBHpOBaHHOﬁ M€6CJ'II/I; pa6oqee MECTO IpEroaaBaTeIis.

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO TUCIIUIIJIMHBI (MOAY JIS)

1. «MatemaTHKay». [DIeKTpOHHBII pecypc |: METOIMYECKUE YKa3aHUs 10 BHIIOJIHEHUIO caMOCTOATeNbHOM paboTsl/coct. E.P. Iansys.
— AT'TY, 2023. — 24 c. - URL: http://portal2.astu.org/

2. «MateMatukay. [DNEeKTPOHHBIN pecypc |: METOANUECKHE YKa3aHHs K IpakTuaeckuM 3anstusam/coct. E.P. Tansays. — AT'TY, 2023. —
24 ¢. - URL.: http://portal2.astu.org/
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IIPUJIOXEHHUE 1
K paboueil nporpaMme JUCHHILUINHBI
«MareMaTukKa»

OcobenHOCTM peanm3auum PIJl ODpr HaIMUMM B KOHTMHIEHTEe OO0ydalmMXCd
C OTPaHMYEHHBIMM BO3MOXHOCTSAMM 3IOOPOBLSA IO BPEHMUIO

B YHuBepcurere B paMkax co3manus 6e30apbepHOii 00pa30BaTebHON Cpepl ISl 00YJaIOINXCS ¢ OTpaHIYCHHBIMA
BO3MOXKHOCTSIMH 3JI0POBBSI 110 3PEHUIO OPTaHU30BaHbl MH(GOPMAIIMOHHBIE YKa3aTeNU C UCIIOIb30BAaHUEM TaKTHIBHOTO MpUQTa
o cucteme bpaiins. Caiit YHUBEpcHUTETa HMEET BEPCUIO JUTS CIIa00BHASIINX.

1. Peamuzanus PII/] MmoxeT ocyIiecTBIATHCS ¢ UCMOJIb30BAHUEM JMCTAHIIMOHHBIX TEXHOJIOTHH B 4YaCTH OCBOSHUS
CIeNYIONINX Pa3iesioB (BUIOB KOHTAKTHON paboThl): (IPMBOIASTCS Pa3IeJibl MM BUIE KOHTAKTHOM
paboTh).

2. Meroanueckue yka3zaHus il 00y4YarOIIUXCs 10 OCBOCHUIO AUCIIUILTHHBI (MOIYJIs) MPEACTABICHEI B ay1uodopMaTe
(ccrka Ha pasMmemeHue GaiyioB Ha OBpPa30BATEJIBHOM MIOPTAaJie).

3. ®opma mpoBeICHUS MPOMEKYTOUHOH aTTECTAIlUH IO JUCIUIUINHE YCTaHaBIMBaeTCs st oOydaromuxcs ¢ OB3 ¢
YUETOM HHIUBHIYaTbHBIX ICUXO(QU3NICCKUX OCOOCHHOCTEH (YCTHO, MUCHBMEHHO Ha Oymare, MMChbMEHHO Ha
KOMIBIOTEpE, B JOPME TECTUPOBAHHMS U T.I1.).

4. Tlpu npoBeJCHUN MPOMEKYTOYHOTO KOHTPOJIS 00YJArOIIEMYCs IPH HEOOXOAMMOCTH MPEI0CTABIISICTCS ACCUCTEHT.

5. IIpu mpoBeleHUU MPOMEKYTOUYHOTO U TEKYIIETO KOHTPOJIS C UCTIOIB30BAHUEM aCCUCTUBHBIX CPEJICTB
oOyuaromeMycs Ipea0CTaBIACTCS JOMOTHUTEIBHOE BPeMsl IS TIOJATOTOBKH OTBETA.

OcobeHHOCTM peanmzauum Pl Npy HaJIMUMM B KOHTMHIEHTe OO0ydanuuxcs
C OTI'PAHUUEHHBIMM BO3MOXHOCTAMM 3IOOPOBBLA IIO CIYyXY

1. Peamuzanms PIIJ] MoxeT OCyIIeCTBISATHCS C UCIIOJIB30BAHUEM JTUCTAHIIMOHHBIX TEXHOJOTHH B YaCTH OCBOCHUS
CIIeYIOUINX pa3esioB (BUIOB KOHTAKTHOU paboTh): (IPUBOOSTCS PA3LEJE MM BUIOE KOHTAKTHOM
patoTk).

2. Ilpu mpoBeneHUN NpaKTHYECKUX (JTAOOPATOPHBIX) 3aHITUH MPOM3BOJUTCS AyOIUPOBAHNE 3BYKOBOH CIIPABOYHOM
WHPOPMALIUU BU3yaTbHOI.

3. ®opmMma mpoBeICHUS IMPOMEKYTOYHOH aTTECTAIlUH IO JUCIUIUINHE YCTaHABIMBaeTCs st oOydaromuxcs ¢ OB3 ¢

Y4eTOM HHIUBUAYAIBHBIX ICUXO(QH3MUECKIX 0COOEHHOCTEH (YCTHO, MICAMEHHO Ha OyMmare, MUCBMEHHO Ha

KOMIBIOTEPE, B POPME TECTUPOBAHHUS U T.I1.).

[IpunpoBeAeHUUTPOMEKYTOTYHOTOKOHTPOISI00ydaIOIEMY CATTPUHEOOXOMMOCTUTIPEIOCTABIISIETCAACCUCTEHT.

5. Ilpu mpoBeneHUU MPOMEKYTOUYHOTO U TEKYIIETO KOHTPOJIS C UCIIOJIb30BAHNEM aCCUCTHBHBIX CPEJICTB
00y4JaroImeMycs Mpea0CTaBIAETCs TOTIOTHUTEILHOE BPpEMS ISl TIOJITOTOBKY OTBETA.

&

OcobenHocTM peanm3auum PIJ] nNpr HaIMuMM B KOHTMHIEHTE OO0ydarlMXCHd
C OI'PAHMUEHHBIMM BOS3MOXHOCTAMM S3IOOPOBbLSA, MMEKIMX HAPYUEeHMAa OIOPHO-IOBUIATEJIEHOIO
anmnaparTa

B YHuBepcutere B pamkax co3faHus 6e30apbepHOil 00pa3oBaTeNbHON CPEIbI ISl 00YIAIOIIMXCS C OTPaHUICHHBIMHU
BO3MOXXHOCTAMM 3I0POBbA, UMCIOIINX HAPYIICHUA OMMOPHO-ABUTATCIILHOIO arrapara, Kopiryca, B KOTOPBhIX pC€aIn3yCTCs
00pa3oBarenbHast 1esITeIbHOCTh, YKOMIUIEKTOBaHBI HEOOXOAUMBIM 000PYAOBAHHEM IS OOJICTYCHHUS JOCTYIIA B Ay IUTOPUHU H
00CITy)KHBaIOIE TTOMETICHHMSI.

1. Peammzanms PII/] MokeT oCyIIeCTBIATHCS ¢ UCMOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHI B 4YaCTH OCBOSHUS
CIIEMYIONINX Pa3aesioB (BUIOB KOHTAKTHON paboThl): (MPMBOOATCS Pa3IeJibl MM BUIE KOHTAKTHOM
paboTk).

2. Tlpu mpoBeaeHHH MPAKTHYCCKHUX (JJA00PATOPHBIX) 3aHATHI 00ECIICUNBACTCS BO3MOKHOCTh OCBOCHHS ITPAKTHICCKUX
HaBBIKOB o0ydatonumcs ¢ OB3 ¢ yueToM ero MHAMBHIYTbHBIX (PU3HYECKUX BO3MOYKHOCTEH.

3. ®opma mpoBeJCHUS MPOMEKYTOYHON aTTECTAIUH IO JUCIUIUIMHE YCTaHABIHUBaeTCs it oOydaromuxcs ¢ OB3 ¢
YYETOM MHIUBHIYaTbHBIX ICUXO(QU3MICCKUX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MHCbMEHHO Ha
KOMIBIOTEPE, B POPME TECTUPOBAHHUS U T.I1.).

4. Tlpu npoBeJCHUU MPOMEKYTOYHOTO KOHTPOJIS 00YJAIOIIEMYCs PU HEOOXOIMMOCTH IPEIOCTABISACTCS ACCUCTCHT.



