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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)
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HeJIl/I OCBOCHHSA TUCHHUIIJITUHBI

Hucnunmuaa MATEMATHKA nexur B oOcHOBe (yHIaMEHTaIbHOM HOATOTOBKM M COCTaBIseT 0a30BYI0 4YacTb
00pa30BaTeNbHON MPOrpaMMbl MATEMAaTHIECKOTO M €CTECTBEHHO — HAyYHOTO IMKJIA AUCHUIUIMH. MaTeMaTHka sBIseTcs
OCHOBOM JUIl pa3BUTUSl JIOTUYECKOIO MBIINUIEHUS, (OPMUPOBAHUS OOOCHOBAHHBIX CYXIEHUH HO NpoGeCcCHOHANBHBIM,
HAayYHBIM M 3THYECKHM BOIPOCaM, yMEHHS Hay9HO aHAIM3MPOBATh IMPOOIEMBI U MIPOLECCH B MPO(decCHOHATbHOM 00MacTH,
YMEHHSl CTaBUTh 3aJadd U HAXOJUTh CHOCOOBI pelleHHs NPO(EecCHOHANBbHBIX 3ajad U TIPaMOTHOH MHTepIpeTaluu
MONTy4eHHBIX pelIeHuil. MaTreMaTnka JaeT He TONBKO YHHMBEpCAIbHYIO 06a3y IS M3ydeHHs oOmIenpodecCHOHANbHBIX U
CHeLUaIbHBIX AUCIUIUINH, HO TAKXKE HAJICKHBIH annapar U3y4eHHs B JalbHEHIIEM CIIOKHBIX CUCTEM B JI0OOH IpeIMeTHOM
o0macTn, MOICTIPOBAHH)S, aHAIIN3a M CUHTE3a, IPOTHO3a W JUATHOCTUKH (PYHKIIMOHHPOBAHMS TAKHX CHCTEM, CO3IAHHS U
9KCIUTyaTallud HOBBIX CII0’KHBIX CHCTEM.

1.2

I_[e.rm OCBOCHUSA MOAYJIHA MaremaTuka

-OBnazieHHe COBPEMEHHBIM MAaTEMaTUUECKUM aIllapaToM, HEOOXOIUMBIM JUIs U3Y4EHHUs €CTECTBEHHOHAYYHBIX,
o6menpohecCHOHANBHBIX U CHEIHAIBHBIX AUCIIHILIIH;

-OcBoeHUE METOI0B MATEMAaTHIECKOIO MOJEIMPOBAHUS JJIs1 TEOPETUYECKOI0 U 3KCIEPUMEHTAILHOIO HCCIIEI0BAHUS;

-OcBoeHre TPHEMOB MOCTAHOBKH U PEIICHIUS MaTeMaTHIECKHX 3a/1ad;

-Opranu3anust BEIMUCIUTENbHON 00paboTKU pe3ynbTaToB 1ab0opaTopHOH nHdGopMaIuy;

-OcBoeHHe MaTeMaTHYECKIMHI METOAAMH JJIsI PEIIeH s TUITOBBIX IPO(ECCHOHANBHBIX 3a/(ad.
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B pe3yabTaTe OCBOCHUA JUCHUIIVIMHBI BBIITYCKHUK JT0JIZKE€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 BEMYUCIUTETBHYIO 00pabOTKY pe3ybTaTOB B MPUKIAIHBIX UCCIEIOBAHMUSX U 3a/1a4ax;

-YMeTh NpUMEHSTh MaTeMaTHYeCKUE METO/IbI TIPH PEILICHUH THITOBBIX TPO(ECCHOHABHBIX 3a/ay.

2. MECTO JUCLUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Iukn (paszern) OIT: |BI.O

2.1

TpeGoBanus K NpeABAPHUTEJbHOI MOAT0TOBKe 00y4al01erocs:

J1st ycenHoro u3y4eHust AUCUUILTHHBI CTYJCHTBI JOJDKHBI:

-IEMOHCTPHPOBATH MTyOOKOE 3HAHNUE OCHOB 3JIEMEHTAPHOI MaTEeMATHKH (BBIMOJIHATh ICHCTBHS HaJl YUCIIAMH U YHUCIOBBIMHU
BBIPQXXEHHUSIMU; TIPEOOPA30BBIBATh OYKBEHHBIE BBIPAXKECHUS; TPOBOIUTH ONEPALIUH Ha/l BEKTOPAMH (CIIOKEHHE, YMHOKCHUE
Ha YHUCJIO); peliaTh anreOpanveckrue ypaBHEHHs, HSPABCHCTBA, CUCTEMBI M MCCIICIOBATh UX PEIICHUS, YMETh MOJIb30BATHCS
COOTHOILIEHUSAMH U (OPMYIIaMU, COJIEPKAIMMU MOAYJIH, CTETICHHU, KOPHH, JIOTapu(MUUECKUE, TPUTOHOMETPHUYECKHE
BBIpQ)KEHHUSI, BEJIMYMHBI YTIIOB, IJTHHBI, TUIOIIAIN, 00BEMBI);

-CTPOUTh MHOXECTBO TOYEK HA KOOPAMHATHOM INIOCKOCTH; YMETh H300paKaTh FreOMETPHYECKHE (PUTYPBI Ha YEPTEKE;
JienaTh JOTOJHUTENbHBIE MOCTPOCHHUS; CTPOUTH CEUEHHS; UCCIIEI0BATh B3aUMHOE PACIONOKEeHUE Guryp;

-yMETbh COCTaBJISTh YPABHECHHUS, HEPABEHCTBA M HAXOIUTh 3HAYCHUS BEJIMYUH, UCXO/IS U3 YCIIOBHUS 3a/1a4H;

-MMETh CIIOCOOHOCTH K a0CTpaKLny;

-MMETh CIIOCOOHOCTH U3JaraTh U 0(OPMIIATH PEIICHUE JIOTHYECKH MPABUIIBHO; MOJIHO M MOCIE0BATEIBHO, C
HEOOXOJUMBIMH TMOSICHEHUSIMU;

-0051a/1aTh YMEHHEM YUTATh U AHAIM3UPOBATh YUEOHYIO JIUTEPATYPY.

2.2

Jucnuninnel (MOIy/11) U NPAKTHKH, 1JIs1 KOTOPBIX 0CBOEHNe JaHHOW AVCHMIIIMHBI (MOAYJIsl) He00X0ANMO KaK
npeauecTByoIIee:
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dusuka

2.2.2

WudopmarioHHbIe TEXHOIOTHH

223

TeopeTrnueckas MexaHHuKa

224

Xumus

2.25

COHpOTI/IBHeHI/Ie MaTcepuajioB

2.2.6

TemnmorexHuka

2.2.7

Mertposnorus, CTaHAAPTH3ALUS U cepTHHUKAIUSL




3. KOMIIETEHIHUH OBYYAIOINEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUIIIMHBI

MOOYJIsD)
OIIK-3: CniocobeH NPUMMEHATH COOTBETCTBYKRIMM OU3UKO-MAaTeMaTUMUECKMI amnrnapaTr, MEeTOHH aHalus3a u
MOOeJIMpOBaHMA, TeOopeTUUeCKOI'O M 3SKCIEePMMEHTAaJIbHOT'O MCCJIeNOBaHMA IIPU PelleHUU
3HaTb:

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

MAaTEMAaTUICCKUMHU NNOHATUAMMA B paMKax H3yqaeM0171 JUCOUIITIMHBI, IIPU 9TOM OTBET CaMOCTOSITCIIbHBIN

VYposenb 2 |oOyuatomuiicst 3HaeT GOPMYITMPOBKH OIIPECIICHUMH, YTBEPIKICHUS TEOPEM, TIPU 3TOM OTBET CAMOCTOSATEIBHBIN WIIN

AOIIYCKACT MOMOIIb MMPETIOAaBaTECIIsA B (1)OpMe BCIIOMOTAaTEIIbHBIX BOIIPOCOB

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

CaMOCTOSITCIIbHBIA HIIH JOITYCKaeT MMOMOIIb NpenogaBaTeiisd B (bopMe BCIIOMOTI'aTCJIbHBIX BOIIPOCOB

YMeTh:

VYpoBeHb |  |oOyuaromuiicst yMeeT COCTaBUTh MATEMAaTHUECKYIO MOJIETb 3a1a4H, HCCIEI0BATh €€, BEIIOJHACT BCe HEOOXOJMMBIE

orepauuy Ui peLIeHUs 3a/1auu, YMEeT I0Ka3bIBaTh TEOPEMBI, JIJIs BBHITIOJIHEHHSI CBOUX OIEPalliil HCIIONb3YeT
(GYHKIIMHU U OIIepaTOpbl MAaTeMAaTHYECKOH IIPOTPaMMBbI

ypOBeHL 2 O6y‘{3}0HIHﬁCSI YMECT COCTaBUTh MAaTCMAaTUYCCKYIO MOACJIb 3a/la4u, UCCIIEA0BATh eé, BBIIIOJIHACT BCC H606XOZ[I/IMLIC

olepalyy Ui pelleHns 3a1a4uu, yMeeT 10Ka3bIBaTh TEOPEMBI, IS BBIIOJIHEHHUS CBOUX OIEPalHi HCIONb3YeT
(GYHKIMU U OIepaTOPbl MaTEMAaTHYECKOH POrpaMMBbl

YpoBeHb 3 |0oOyuaromuiicss yMeeT aHaJIUM3UPOBAaTh YCIOBUE AaHHOM 3a1auu, BEIOpATh HEOOXOIUMYIO (HOPMYILY MU METOJ

peIIeHNs, HO BBIYHCIICHUS BHITIONHACT C OMHOKaMHU, Uil BEIMONHEHH 60 % CBOMX oIepariuii HCIoNb3yeT
(GYHKIMY U OIepaTOPbl MATEMAaTHYECKOH POrpaMMBbl

Buaagerb:

VYpoBenb | [0Oyuaronuiicst 4€TKO M MPaBHIBHO AT OIPEAENISHNS, TOJHO PacKPhIBaeT COAEpKaHUe IOHATHIA, BEPHO

HCTIONb3YeT TEPMUHOIIOTHIO, MOYKET CAMOCTOSITENILHO BBIBECTH (POPMYITY HITH J0Ka3aTh, TEOPEMY, BHICTPAUBACT
MIPABHIBHYIO JIOTHYECKYIO [ETTOYKY PAcCyXICHHUHM, OTBET CAMOCTOSTENBHBIH, HCIIOIB30BaHbI paHee IPHOOPETEHHbIE
3HaHus, penraet 6onee 90% 3amau

Yposenb 2 |oOyuatomuiics pemaer 75-90% npeiokeHHbIX 33124, (GOpMYITHPYET U 0Ka3bIBaeT TOJIBKO HEKOTOPBIE TEOPEMEI C

HEOOIBIIIMH TIIOTPECITHOCTAMHU

VYpoBenb 3 |oOy4aronuiics GopMyIHpyeT HEKOTOPBIC OIIPECIICHUS M TEOPEMBI, HO HE MOXET UX JIoka3ath. Pemaer 60-75%

NPEUIOKECHHBIX 3a1a4.

B pesyiabTate ocBOeHHsI IMCHUILIAHBI (MOAYJIs) 00y4Yarommiicst 10JKeH

3.1

3HaTh:

OCHOBHBIE OHSTHUS U METO/BI alIreOphl, TEOMETPUH, MATEMAaTUYECKOTO aHATIN3a, TeOpUH U dEepeHIINANbHBIX YPABHEHUH,
TEOPUH BEPOSATHOCTEN M MATEMATHIECKOM CTATUCTHKH; 3HATh MATEMAaTHYECKHE MOJEIIH MPOCTEHIINX CUCTEM H IIPOLIECCOB
B €CTECTBO3HAHUU U TEXHHUKE

3.2

YMeTh:

TPUMCHATH IOJIYYCHHBIC MAaTEMAaTUYCCKUE 3HAHUA IIPU U3YYCHUHN NPYTUX AUCHUIIINH, UCIIOJIb30BAaTh MaTCMaTUYCCKUEC
METOJbI B IPUKIIAAHBIX 3aladax HpO(l)eCCI/IOHaJILHOI‘/II JACATCIIbHOCTH, NUCII0JIb30BaTh OCHOBHEIC 3aKOHBI €CTCCTBCHHO-
HaY4YHBIX JUCHUIIJIMH B HpO(l)GCCHOHaHbHOﬁ ACATCIBHOCTH, TPUMCHACT METOJAbI MAaTEMATUYCCKOT'O aHaIn3a 1
MOACINPOBaHUsA, TECOPETUICCKOTO U SKCIICPUMECHTAJIBHOI'O UCCIICAOBAHU A

3.3

Baagern:

METOaMH1 aHAIUTHYECKOTO U YHCICHHOTO PEeNICHNS anreOpandecKuX ypaBHEHNH U CHCTEM, OOBIKHOBEHHBIX

i bepeHIatbHbIX YPaBHEHU; UMETh HaBBIKH MCIIONIb30BAHUSI OCHOBHBIX IPUEMOB 00pabOTKU SKCIEPUMEHTATBHBIX
JaHHBIX, COOMPATh U CHCTEMATH3UPOBATh Pa3HOOOPa3HyI0 HH()OPMALUIO U3 MHOTOYHCIICHHBIX HCTOYHHKOB U HA OCHOBE
coOpaHHOH HH(pOPMALUK BBISBIATH TEHACHINH, BCKPHIBATh IPUYMHHO-CIEACTBEHHBIC CBSI3H, ONPEIEIATh IeIN U CPEJICTBA
K PELICHUIO NIOCTABICHHON 3a1a4

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pasnenos u teMm | Cemectp /
Yacos [Komnerenunu| Jlutepatypa | Unrepakrt. [[lpumedanue
3aHATHS /Bun 3ausTus/ Kypc
Paznean 1. JIuneitnasi 1 BekTOpHas
ajaredpa
1.1 Martpuiibl JeiicTBUE HA HUMH. 1 1 OIIK-3 [3,7,8]

Onpezaenurenu U UX CBONUCTBA.
CucTeMbl JTMHEHHBIX YpaBHEHHH.
Bexropsl. CkansgpHoe, BEKTOPHOE U
CMEIIaHHOE NIPOU3BEICHUS
BEKTOpoB. /JIex/




1.2

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

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/

20

OIIK-3

[3,7,8]

Pa3nen 2. AHaJIMTHYECKAS reoMeTpus

2.1

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

OIIK-3

[3,7,8]

2.2

[Ipsimast nuHMs Ha tockocTH. ITnockocTs
U TpsMasi B mpocTpancTBe. Kpusbie
BTOpOro nopszaka. [fTopepxHocTH BTOporo
nopsizika /TIp/

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/

20

OIIK-3

[3,7,8]

Paznen 3. BBenenne B MaTeMaTHYECKH i
aHaJIn3

3.1

IIpenen dynxuuu. CBolicTBa npezena
(yskunu. beckoHeyHo Maibie QyHKIUN U
uXx cBoiicTBa. beckoneuHo Oobine
(yHkuMu 1 ux ceoictea. | u ll
3aMeyvaTelibHbIe npeebl. HernpeprlBHOCT
(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 npezaena
¢ynaxnun. beckoreuHo Manble QyHKINH U
uXx cBoiicTBa. beckoneuHo Oombime
(dhyHkuuu 1 ux ceoictea. | u ll
3ameuaresbHble Ipesiesnsl. HenpepblBHOCTD
(YHKIMU B TOUKE U Ha IPOMEXKYTKE.
Touxu pa3psIBa 1 UX KTacCH(QUKAIIHSL.
CBoiicTBa (QyHKIUH, HEIPEPHIBHBIX HA

OIIK-3

[1,3,6-8]

3.3

ITonroToBka K OIpocy, BbIIIOJIHEHHE
WHIMBUIYAJILHOTO JIOMAIIHETO 3a/JaHHs 10
U3y4YCHHOU Teme, MOAr0TOBKA K
KOHTPOJIBHOMY Cpe3y, paboTa co
CIIPABOYHOM, METOAUYECKON U HAYIHON
nureparypoit /Cp/

20

OIIK-3

[1,3,6-8]

Paznen 4. Iudpdepenuuansnoe
Hcyncjaenne pynkuuii ogHoi
nepeMeHHOI

4.1

IIpousBonnas Gpynkuun. Ee dusnueckuii n
reoMeTpuueckuil cMbIca. CBsI3b MEXIY
TP PEepeHLIUPYEMOCTHIO 1
HENpepbIBHOCTHI0. OCHOBHBIE NIpaBUIa
muddepentponanus. [IponsBogHble
OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHIL.
TIpou3sBoHast CIIOKHOW (QYHKITUH.
IIpousBonHas mapaMeTpU4ECKOl, HEBHO
3amanHoi ¢pyHkuunit. Iuddepenuman
dynakun. ['eoMmeTpuaeckuii CMBICIT
muddepennmana. [Ipoussoansie n
JuddepeHanbl BEICIIUX NOPSAKOB. /JIex/

OIIK-3

[1,3,6-8]




4.2

IIpousBonnas Gpynkuuu. Ee puzuueckuii u
TeOMeTpHIECKUi CMBICI. CBSI3b MEXIY

T GepeHIPYEMOCTHIO U HEIIPEPHIBHOCTEIO.
OcHoBHble npaBuia auddepeHupoBanus.
ITpon3BOTHEIC OCHOBHBIX 3JIEMEHTaPHBIX
(dysakuunii. [Tpon3BoHAS CIIOKHON (YHKIIHH.
[TpousBoaHas MapaMeTPUUYECKOI, HESIBHO
3amanHoi pynkunit. Auddepeniman GyHkimm.
I'eomeTpraeckuit cMBICT T depeHnnaia.
ITpousBoaHbIie U Au(GepeHIMATBI BBICITHX
nopsnxos. /I1p/

OIIK-3

[1,3,6-8]

4.3

IloaroroBka k onpocy, BHIIIOJHEHUE
WHAWBUYAJIBHOTO JOMAIIHETO 33JaHUS IO
U3y4YCHHOM TeMe, MOATOTOBKA K KOHTPOJIbHOMY
cpesy, paboTa co CripaBOYHON, METOAUYECKOH 1
Hay4HO# juTepatypoit /Cp/

20

OIIK-3

[1,3,6-8]

Pa3pen 5. IIpuiio:keHus NpoU3BOAHOM
¢yHKnuu 0HOM MepeMeHHOMH

51

IIpocreiimue cBoiictBa ¢pynkiuii. [Ipunoxenue
muddepennnana K npuOIKeHHBIM
BeryncieHusM. Ipasuno Jlonurans.
MOHOTOHHOCTB M 3KCTPEMYM (YHKI[HH.
Beimykiocts rpaduxa ¢pyHkiuu. Touka
neperu6a. AcumnToTsl. ITosHOe ncciaenoBanue
(dhyHKIMY, ocTpoeHue rpaduka /Jlex/

OIIK-3

[1,3,6-8]

52

TIpocreiitue cBoiictBa GpyHKIHiA. [IpunoxeHne
muddepenyana K NpuOIIKEHHBIM
BeraucienusM. [Ipasuio Jlommrams.
MOHOTOHHOCTb M 3KCTPEMYM (YHKIHH.
Brinykiocts rpaduka Gyakuun. Touka
neperuda. AcumnToTsl. [TosHOE nccaenoBanue
(dhyHkuuu, nocrpoenue rpaduka /Tp/

OIIK-3

[1,3,6-8]

53

IoaroroBka K ONpOCY, BBIMOJIHCHHE
WHUBUIYaIBHOTO TOMAIITHETO 33aHus 10
U3YYCHHOM TeMe, MOATOTOBKA K KOHTPOJIBHOMY
cpesy, paboTa co CIpaBOYHOM, METOJUYECKON 1
Hay4HO# juTepatypoii /Cp/

20

OIIK-3

[1,3,6-8]

Paznen 6. KoMiiekcHbIe YHucIa

6.1

Komrtekcusie uncia. Apudmernaeckre
olepalyy HaJl HUMH. TpUrOHOMETpUYecKast U
noka3zarenbHast POPMBI KOMILIEKCHOTO YHCIIA.
BosBenenue B creneHs. M3BneueHue KOpHS U3
KOMIUIEKCHOTO uncia. /Jlex/

OIIK-3

[7.9]

6.2

Kommunekcuele yncia. Apupmerniyeckue
orepauuy HajJ HUMU. TpUroHOMeTpUyIecKas u
HoKazarenbHas GOpMbI KOMILIEKCHOTO YHCIA.
BosBenenue B crenens. V3pneueHne KOpHs 13
KoMILIeKkcHoro yucina. /TIp/

OIIK-3

[7.9]

6.3

ITonroToBka K OIpocy, BbIIIOJIHEHHE
WHIMBUIYAJILHOTO JIOMAIIIHETO 3a/JaHHs 10
U3y4YCHHOH TeMe, IOATOTOBKA K KOHTPOJIHHOMY
cpesy, paboTa co CIIpaBOYHON, METOJMUYECKON U
Hay4Hoit uTeparypoit /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 nosHoro auddepeHirana K
MPUOIMKEHHBIM BBIYUCIICHUSM.
JuddepeHpoBaHne CIOKHOW U HESIBHO
3amanHoi (yHkunu. KacarenpHas
TUIOCKOCTh U HOPMAJTh K MTOBEPXHOCTH.
[Tpou3BoHAs [0 HANIPABICHHIO. | paUeHT.
OKcTpeMyM QYHKIUH ABYX IT€PEMEHHBIX.
Heo06xoauMble U JOCTaTOYHbBIE YCIOBHS
skcTpemyMma. Hanbompiiee n HanMeHbIee
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 POU3BOAHbBIC U TG G epeHITHATBI
BBICIINX MOPSAKOB. JuddepeHuupyeMocTs
U MoJIHBIN tuddepeHnman G yHKIuu.
IIpumenenue nonHoro nudepeHmana K
OPHOIMKEHHBIM BBIYUCIICHUSM.
JuddepeHipoBaHue CI0XXKHOH U HESIBHO
3amanHo# GyHkiuu. KacarenpHast
IUIOCKOCTh ¥ HOPMAJTb K IIOBEPXHOCTH.
[pown3BoaHas [0 HAIPABICHUIO. | paaueHT.
OKCTpeMyM (QYHKLIUH ABYX I€PEMEHHBIX.
Heo6xoanmbie 1 TOCTATOYHBIC YCIOBUSI
skcTpemyMma. Haunbombiiee 1 HanmMeHbLIee
3Ha4YeHHs! QYHKIUH B 3aMKHYTOH 001acTH
Mp/

OIIK-3

[2,6-8]

7.3

ITonroToBka K OIpocy, BbIIIOJIHEHHE
WHIMBUIYAJIBHOTO JIOMAIIHETO 3a/JaHHs 10
U3y4YCHHOU Teme, MOAr0TOBKA K
KOHTPOJIBHOMY Cpe3y, paboTa co
CIIPAaBOYHOM, METOANYECKON U HAYYHOU
nureparypoi /Cp/

20

OIIK-3

[2,6-8]

Pa3nen 8. HeonpeneaéHHbI HHTErpa

8.1

IlepBooOpazHas GyHKINU.
Heonpenenennslit UHTErpal, €ro CBOMCTBA.
Tabnuia OCHOBHBIX (OPMYIT
uHTerpuposanus. Hemocpencreennoe
uHTerpupoBanue. VIHTerpupoBanue
MOJICTAHOBKOI1 1 110 YacTsM.
HuTterpupoBanue paroHalIbHbIX
¢ysakunii. UHTErpUpOBaHrne HEKOTOPHIX
KJIaCCOB TPUTOHOMETPHUYECKUX (YHKIHUIL.
MHTerpupoBanne HEKOTOPHIX KJIACCOB
UpparoHaNbHBIX GyHKIuMi /JIek/

OIIK-3

[2,6-8]




8.2

ITepBooOpa3zHas GpyHKLIUU.

Heonpenenenuslit MHTETpaj, €ro CBOMCTBA.

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

OIIK-3

[2,6-8]

8.3

[ToaroroBka k ompocy, BHITIOTHEHHE
HWHAVBUAYAJIBHOTO OMAIIHETO 3aJaHUs IO
HM3YYEeHHOH TeMe, TIOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTta co
CIIPABOYHOU, METOANYECKON N HAYIHOH
nureparypoit /Cp/

20

OIIK-3

[2,6-8]

8.4

/3auét/

Paznen 9. OnpeneéHHbIi HHTErpas

9.1

OmnpeneneHHblil HHTETpal: ONpeeNICHue U
OCHOBHEIE CBOICTBa. ['eomeTprdeckmit
CMBICT ONIPEIEIEHHOr0 HHTETpala.
®opmyna Herorona-Jleitbrauma.
Brluncnenue onpeseeHHOro HHTerpaa:
HMHTETPUPOBAHHE TI0 YaCTSIM H
nojicraHoBkoi. HecoOcTBeHHBIE
unterpais | u Il pona. [punoxenus
omnpezieIeHHOro uHTerpana /Jlex/

OIIK-3

[2,6-8]

9.2

OmnpezneneHHbId HHTETPaJl: ONpeAeIeHUE U
OCHOBHEIE CBOICTBa. ['eomeTpryeckmit
CMBICJI OTIPE/ICJICHHOTO0 HHTErpaa.
®opmyna Herorona-Jleitbnuma.
BerruuncnieHue orpeneneHHOro HHTerpana:
HMHTETPUPOBAHHE TI0 YaCTIM H
nojictaHoBKoi. HecoOcTBeHHBIE
uaTerpains | u |l pona. [punoxenns
onpeneneHHoro unrterpania /Tlp/

OIIK-3

[2,6-8]

9.3

[TonroroBka K onpocy, BEITIOJTHEHNE
WH/IMBUIYAJIHOTO IOMAIIHETO 3aJaHus TI0
H3YyYEHHOH Teme, ITOATOTOBKA K
KOHTPOJIBHOMY cpe3y, paboTta co
CIIPABOYHOM, METOANYECKON U HAYUHOU
nureparypoi /Cp/

36

OIIK-3

[2,6-8]

Pa3zgen 10. O6bIKHOBEHHBIE
auddepeHnuanbHbIe ypaBHEHHS

10.1

Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH penreHus. 3anada Komrm.
ITousatus 06 o0I1IeM, YaCTHOM U 0COO0M
peteHusx qudpepeHInaIbHBIX
ypaBHeHu#. [uddepeHnnansaoie
YpaBHEHHSI IIEPBOTO TIOPSIKA: C
Pa3IeNAIONIMHUCS TIEPEMEHHBIMH,
OITHOPOJTHBIC, IMHEHHBIC YPaBHEHHUS,
ypaBHeHne bepHysUTH, ypaBHEHUs B
MOJHBIX Au(PepeHIranax, ypaBHeHH,
MPUBOSAIINECS K OHOPOIHBIM.
JubdepeHnuanbHble ypaBHEHHUS BBICIINX

nopsiakoB. O6mue nousTus. 3agada Komm.

YpaBHEeHHs, IONYCKAIOUIHE TOHWKEHHE
nopsiaka. JIuneitnsle nuddepenunansuele
ypaBHEHHs N-ro nopsiaka. JInneitHsie

i depeHIanbHble yPaBHEHUS ¢
MTOCTOSIHHBIMU KO3 QUITHCHTaMU.
JIuHeliHbIe HEOTHOPOIHbIE

i depeHIanbHble ypaBHEHHUS.
VYpaBHEHHE ¢ IPaBOil 4aCTbIO
CHelraIbHOro Byaa. /JIek/

OIIK-3

[2,6,7,9]




10.2

Teopema CymIeCTBOBaHUS U
€IMHCTBEHHOCTHU pemenHwus. 3aaada Komm.
ITonsiTus 006 0011IEM, 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. Jluneitaesie muddepeHnnanbHbe
ypaBHEHHUS N-TO mopsiaka. JIuneitabie

i bepeHIanbHble yPaBHEHUS ¢
MTOCTOSIHHBIMH KO3 PHUIIUCHTAMH.
JInHeitHbIe HEOAHOPOIHEIE

I depeHIanbHble ypaBHEHHUS.
VYpaBHeHHe ¢ mpaBoil YaCTHIO
crenuanbHoro suaa. /Ilp/

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/

36

OIIK-3

[2,6,7,9]

Pa3nen 11. UncioBbie u
(pyHKIMOHATBbHBIE PAIbI

111

[TonsATHE YKMCIOBOTO pALAa U €TO CXOIU-
moctu. Kpurepuit Komu cxonumocTtu
yucioBoro psaaa. Heooxoanmoe ycinosue
cxoaumocTy. CBoiicTBa CXOIAMMXCS
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
cxonuMocTH. Paznoxenne GpyHkuum B
creneHHol psan. Psn Teitnopa. Psg
Maknopena. IIpumeHeHre CTeneHHbIX
PSIOB B IPUOTMKEHHBIX BEIYHCICHHSX.
DyHKIMOHATbHbIE Pslbl. PaBHOMEpHas
cxoaumocTts psaa. Kpurepuii Komn n
npu3Hak BeilepmTpacca paBHOMEpHOM
cxonuMoctH. CBolicTBa paBHOMEPHO
cxomnmxcs (GyHKIMOHAIBHBIX PSIOB
/JTex/

OIIK-3

[6,7,9]




11.2

[ToHsATHE YKMCIOBOTO psAlla U €0 CXOIU-
moctu. Kputepuit Ko cxonumoctn
yucaoBoro psaa. Heo6xonumoe 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 MPUOIMIKEHHBIX BEIYMCICHHSX.
OyHKIMOHATIbHEIE psi/ibl. PaBHOMEpHas
cxogumocTs psana. Kpurepwii Ko n
npu3Hak BeliepmTpacca paBHOMEpHOIT
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/

36

OIIK-3

[6,7,9]

Paznen 12. KpaTHble, KpHBOJIMHeiiHbIe
HHTErpajibl

121

JIBOIHEIC HHTETPAIBI U HX BBIYHCIICHUE.
JIBOItHBIC HHTETPATBI B MOTAPHBIX
KOOp/IMHATaX. IPHIOKECHHE TBOHHBIX
uHTEeTrpasioB. TpoiHOM HHTErpal.
Kpusosnuneiinsie nuarerpaisl. /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
KOHTPOJILHOMY cpe3y, paboTa co
CIPaBOYHOM, METOAUYECKON U HAy4YHOU
nureparypoi /Cp/

36

OIIK -3

[6,7,9]

Pazgen 13. Teopusi BepossiTHOCTEI 1
OCHOBBI MATEMATHYECKOI CTATHCTHKH

13.1

Cnyyaiinbie coObiTusi. Knaccuueckoe
omnpeneneHue BepositHocreil. CymMmma u
pousBeeHHe coObITHIH. TeopeMsbl
CJIOKEHUSI 1 YMHOXKEHHUS BEPOATHOCTEH.
BeposTHOCTH MOSIBIICHUS XOTsI ObI OTHOTO
coObITHs1. POpMyIIa MOJTHON BEPOSATHOCTH.
®opmyna baiteca. HezaBucumeie
ucnbiTanus. Popmyisl beprymm u
[Tyaccona. JlokanbHast 1 UHTErpajibHast
TeopeMsl Jlamnaca. JluckperHeie
CilydaiiHble BEIMYUHBI. 3aKOH
pacripenenenus BepositTHocTei. YucaoBbie
XapaKTepUCTUKH. BUHOMUHATBHBIN 3aKOH
pacripenenenus. [ enepanabHas u
BBIOOPOYHAsI COBOKYITHOCTH.
craTucTuyeckoe pacnpeneneHue. Ilonuron
U rucrorpamMma. TodeuHsle U
HMHTEpBaJIbHBIE OLIEHKU ITapaMeTpoB
pacnpenenenus. [Iposepka
CTaTUCTHYECKUX runotes /Jlex/

OIIK-3

[4,5,7,10]




13.2 Teopust BEpOSATHOCTEH 1 OCHOBBI 2 2 OIIK-3 [4,5,7,10]
MaTeMaTH4YEeCKOH CTaTUCTHKU

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

13.3 IloaroroBka k onpocy, BEIIIOJIHEHUE 2 45 OIlK-3 [4,5,7,10]
WHAWBHUIYAIEHOTO IOMAIITHETO 33aHHUS 10
W3y4YCHHOU TeMe, MOATOTOBKA K
KOHTPOJIBHOMY Ccpe3y, padoTta co
CIIPaBOYHOM, METOANYECKON U HAYYHOM
nureparypoit /Cp/

13.4  |/Ax3amen/ 2 9 6.3.2.1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BOPOCHI U 3aaHUS

OIIK-3

1. Matpuisl Kakux pa3MepoB MOJKHO YMHOXATh?

2. JlaiiTe ompeneNeHne CKaIIPHOTO IPOU3BEICHHS BEKTOPOB.

3. B ueM 3axi104aeTcsi FeOMETPUUYECKUH CMBICT KOG (GUIMEHTOB TP HEU3BECTHBIX B OOLIEM YPaBHEHHH IIOCKOCTH
Ax+By+Cz+D = 0?

4. KakoB TeoMeTpHIECKHiT CMBICI IIPOU3BOAHOH y = f(X) B Touke X?

5. Chopmynupyiite popmyny Hetorona-JIeitOHMIA 7151 BEIUMCIICHHUS OTIPEISIEHHOTO HHTETpaa.

6. Jaiire onpenenerue nudhepeHnan-HOT0 ypaBHEHHS.

7. ChopmynupyiiTe HEOOXOAUMOE YCIOBUE CXOAMMOCTH.

8. Kakue ¢hopMbl 3anMcl KOMIUIEKCHBIX YHCEN BBl 3HaeTe?

9. Chopmymupyiite HopMyITy IOTHOH BEPOSATHOCTH.

10. [aiite onpenenenue ciydyailHON BETUYUHBI.

5.2. Tembl NHCBMEHHBIX PadoT

1.JIuneiiHas v BEKTOpHAs anredpa

2. AHanuTuueckas reoMeTpust

3.BBesieHne B MaTeMaTHYECKUI aHAIN3 M TEXHUKA AU HepeHITUPOBAHHUS
4. DyHKIUSA HECKOJIBKUX TIEPEMEHHBIX

5.HeonpeneneHHblil 1 HHTETpal

6.0mpeneneHHbIi HHTErpal

7. JuddepeHnpanbHple ypaBHEHUS

8.UucioBble U QyHKIMOHATBHBIE PSIIBL.

9.Teopust BepOsATHOCTEH U MaTeMaTHIeCKasi CTATUCTHKA

5.3. ®oH/1 OLIEHOYHBIX CPeCTB

TunoBble TeCTOBbIE 32/JaHUS € Pa3BePHYTHIM 0TBETOM
1. MaTpuibl Kakux pa3MepoB MOXKHO YMHOXKATh?
. MaiiTe onpeseneHne CKalIIpHOTo MPOU3BEIECHHS BEKTOPOB.
. B "em 3akimovaeTcst reoMeTpuuecKrii cMbICT K03 (OUIIMEHTOB IPH HEN3BECTHBIX B O0IIEM YPaBHEHHH IIOCKOCTH
Ax+By+Cz+D =0?
. KakoB reomerpuueckuii cMbICI IPOU3BOAHON ¥ = f(x) B ToUKe X?
. Chopmynupyiite popmyny Herorona-JIeiOHuMIIA 1)1 BBIYUCIICHUS OTIPEICIIEHHOTO HHTETpaa.
. Haiite onpenenenue auphepeHHaTEHOTO yPaBHEHNUSL.
. ChopmynupyiiTe HEOOXOIUMOE YCIIOBUE CXOMMOCTH.

w N

U RV N




5.3. ®oH/ OLIEHOYHBIX CPEACTB

8. Kakue hopMbl 3anMCH KOMIUICKCHBIX YHCEN BBl 3HaeTe?
9. Chopmynupyiite GopMyITy MOJHON BEPOSITHOCTH.
10. daiiTe onpenencHue CIyqaiiHON BEIUYHHEL.

Tunosble TECTOBBIE 3a1aHNUS 3AKPbLITOI0 THIIA
1. Beruncauts TUHEHHY0 KoMOuHauio matpul, 24 — 3B, ecnin A = (% _32) ubB= (_21 _31)
4 9\, -4 9\, -1 3\. 8 7
3G ) 90 (s nG )

. x3-27
2. Beruucnute nipepen GpyHKuuu lim
X

Soo x2+4x—21"

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

a) (1 —2x); 6) e *(1+2x); B) e ?*; 1) —2e 2 +7.
4. Boruuciuts unterpan | xcos2xdx.

a) 2xsin2x — 4cos2x + C; ©0) %xsian - %cost +C; B) — %xsian - icost; r) %xsian + icost +C.
5. Haiftn mwiomas GUIyphl, OTPAHMYEHHON IMHUAMA Y = x2 W y = x + 2.

2)-45 6) = B) 25 1) 65.

6. HaiiT HeonpeieneHHble HHTETpa jCOS(3X +1)dX
a) —sin(Bx+ 1)+ C

0) sinBx+1)+C

B)—;sin(3x +1) +C

r) gsin(sx +1+C

x—4

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

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

x249

N N — - -
8.Manbt nea sektopa @ = (0;3;4) u b = (5,—1;2) . Beipaxenue (a+ 2 b) -d paBHO
a) -2

0)2

B) 10

r) 35.

9.CucreMa THHEHHBIX YpaBHEHHUN

2X+5y+1z2=2,
4x—-y+2z=1
a) IMeeT /IBa PeLICHUs
0) HE IMeeT pemeHNs
B) UMEET OECKOHEUHOE MHOXKECTBO PEIICHUI

r) HUMECT €AUMHCTBEHHOC PCIICHUEC.
2

10.Haiitu g .QyHKIMM
d x

y =In cosx
1 1 1
)y = " sin2x 0)y= sin?x 8y = cos?x Jy=- cos?x
TunoBbie TeCTOBbIE 32JaHUS OTKPBITOI0 THIIA
o 9?
1. Haiitu yacTHyI0 IPOU3BOAHYIO % =zy, OGynkun z = 2x*+3xy — 6y + 7.

2. Haiitn obmiee penrenue nuddepenunansaoro ypasaenus xdy — (y — 3)dx = 0.

3. Haiitu obee pemenue auddepennuansHoro ypasuenus y'' —y' = 8e?*.

5n-1
Sn
— 3HaveHHe npezena B mpusHake Janambepa).

5. C nepBoro cranka Ha cOopky nocrynaet 40%, co Broporo — 60% Bcex aeraneii. Cpenu aeraneit nepporo cranka 1% OpakoBaHHBIX,
BTOPOTO - 2%. HaifTh BeposITHOCTH TOTO, YTO MOCTYNUBILASI HA COOPKY JleTanb OpakoBaHHAs.

4. VcenenoBarth YUCIIOBOM PSIIL )iy Ha CXOJUMOCTb. B oTBeTe ykazats u, + | ecimu psn cxoaures, U, + I ecim pacxoaures (1




5.4. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

Ormpoc 1o KOHTPOJIBHBIM BOIIPOCAM
KonrponbHslii cpe3

VunvuBuayansHble JOMANIHUE 3aJaHAS
Tecr

3ayer

OK3aMeH

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

6.1. PekomeHyeMasi JuTepaTypa

1. Tlerpymko, .M. Kypc Bbicieii MaTeMaTuku. BBenenne B MateMaTHdeckuit ananus. JIud depenimanpaoe ueuncienne. JIekunu u
MPaKTUKYM [DIIeKTPOHHBIN pecype] : yued. nocodnue — DnektpoH. aaH. — Cankr-IletepOypr: Jlans, 2009. — 288 c¢. —ISBN 978-
5-8114-0578-7. —Pexum nocryna: https://e.lanbook.com/book/302.

2. Tlerpymiko, U. M. Kypc Beiciueii Matemaruku. ViHTerpanbHoe ueunciaeHne. OyHKINE HECKONBKHUX MEPEMEHHbIX.
Judbdepennuanpuble 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 3ama4 1o anredpe, reOMETpUH M HadaiaM aHaiusa : yaebroe mocobue / . M. Ierpymiko, B. U.
ITpoxopenko, B. ®@. Caponor. — 2-¢ uzn. — Cankr-IlerepOypr : Jlanb, 2021. — 576 ¢. - ISBN 978-5-8114-0726-2. - Pexxum
nocryma:  https://e.lanbook.com/book/167696

4. T'mypmas, 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 ( bubnuoteka AI'TY 14 3k3.).

5. T'mypman, B. E. PyKoBOJICTBO K PEIICHHIO 33124 110 TEOPHU BEPOATHOCTEH 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 aHaIHu3y [ DIeKTPOHHBIH pecypc] : yueb. mocodne —
Onextpon. nan. — Cankt-IletepOypr : Jlams, 2017. — 624 ¢. —ISBN: 978-5-8114-2311-8, https://e.lanbook.com/book/92629.

7. XKyxos, B.M. IlpakTudeckue 3aHATHs 110 MAaTEMATHKE: TEOPHUS, 3aJaHus, OTBETH — Poctos-u//1.:®enuke, 2012. — 343c. (
Bubnmorexa AI'TY 23 3k3.).

8. TIucemennsrii, JI.T. KoncnekT sgekiwii o Beicieit Mmatematuke. U.1 / JI.T. [Tucemennsiit. — 10-e uzm. -M.: Aiipuc Ipece, 2010. —
288c. ( budmmnoreka AT'TY 31 9k3.).

9. Tlucemennsri, JI.T. KoHcmekT jgekiwii o Beicieit Mmatematuke. U.2 / J1.T. [TuceMennslit. — 7-e m3m. -M.: Aiipuc Ilpecc, 2011. —
256¢. ( budanoreka AT TY 33 9k3.).

10. ITucemennsiit, J1.T. KOHCIIEKT JIEKIH [T0 TEOPUH BEPOATHOCTEMN, MATEMAaTHUECKHM CTATHCTHKE M CITydaitHbIM porieccam / 1. T.
TTucemennsIit. — 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
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6.2. Ilepeuenb pecypcoB HHGOPMAMOHHO-TeJIeKOMMYHHKAaMOHHOH 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 6ubnnoreuynas 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 AHTHITIaTHAT
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 obpasoparensHbIil pecype IPRsmart
6.3.2.6 baza gannbix OO0 «(I1OJIITPE]] CipaBouHUKNY;
6.3.2.7 Ob UJ1 «I'peOGeHHUKOBY

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;
ayAUTOpHAs MeIoBasi JOCKa.

7.4| AynuTopust IS TEKYIIETo KOHTPOJISI M IPOMEKYTOYHON aTTecTalin: Habop yueOHo! Mebenu; padodyee MecTo
IIPEeToiaBaTellsl; ayJUTOPHAS MEJIOBasl JOCKA.

7.5|ITomerieHns A1 CaMOCTOSITENBHOM PabOThl: KOMIIBIOTEPHAsI TEXHUKA € TOJKIIOYEHHEM K CeTU MIHTEepHET U 3JIEKTPOHHO-
OMOIHOTEUHBIM CHCTEMaM; HabOp CIIeNNaIN3NPOBaHHON Mebenm; pabodee MeCTO IpernoaBaTes.

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIIUXCS ITIO OCBOEHUIO TUCIUIIJIMHBI (MOY JIS)

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

2. «MaremaTHKay. [ DIEeKTPOHHBIH pecypc |: METOANIECKHE YKa3aHUs K MpakTudeckuM 3ansatusm/coct. E.P. Tamsays. — AT'TY, 2023. —
24 ¢. - URL.: http://portal2.astu.org/
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MIPUJIOKEHHUE 1
Kk paloueiil mporpaMme IHCIHUILIHHBI
«MaremaTuka»

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 3PEHUI0 OPTaHU30BaHbl MH(POPMAIIMOHHBIE YKa3aTeNn C UCIIOJIb30BAaHUEM TaKTHIBHOTO MpUQTa
no cucteme bpaiins. Caiit YHUBEpcHUTETa HMEET BEPCUIO JUTS CIIa00BUASIINX.

1. Peamuzanus PITJ] MOKET OCYLIECTBIIATECS C MCIIOIB30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHM B YaCTH OCBOCHHUS
CIIEYIOIINUX Pa3esioB (BUAOB KOHTAKTHOM paboThl): (MpMBOAATCA Pas3deliel MM BUAL KOHTAKTHOM
paboTH).

2. MeroauuecKue yKa3aHus i 00yJaroIUXcs M0 OCBOSHUIO AUCIUILIMHLI (MOIYJIs) IPEACTABIEHEI B ayiuodopmare
(ccrka Ha pasMmemeHue GaiyioB Ha OOpPa30BATEJIBHOM MIOPTAaJie).

3.  ®opma npoBeneHUs IPOMEKYTOYHOM aTTECTALMHK 110 JUCHUIUIMHE yCTaHaBIMBaeTcs 1 o0ydaromuxcs ¢ OB3 ¢
YYETOM UHIMBUIYABHBIX NCUXODU3HIECKUX OCOOEHHOCTEM (YCTHO, MUCEMEHHO Ha OymMare, IMCHMEHHO Ha
KOMIIBIOTEPE, B JOPME TECTUPOBAHHUS U T.IL).

4. TIpu IpOBEIEHUH IPOMEKYTOUHOTO KOHTPOIIS 00YJaroIeMycs PU HEOOXOJUMOCTH MPEIOCTABIAECTCS ACCUCTENT.

5. Tlpu mpoBeACHHU MPOMEKYTOUHOTO M TEKYIIETO KOHTPOJIS C MCIIOIb30BAHMEM ACCUCTUBHBIX CPEICTB
00yyaroeMycs peJoCTaBIAETCS JOIOIHUTEIBHOE BPEMSI JIJIs IOJATOTOBKH OTBETA.

OcobeHHOCTM peanmszauum Pl ONpy HaAJIMUMM B KOHTMHIEHTe OO0ydaluMxCs
C OT'PAHMUYEHHEMM BO3MOXHOCTAMM 3IOOPOBbSA IO CIIYXY

1. Peamuzanus PIIJ] MmoxeT oCyIiecTBIATHCS C UCMOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH B YaCTH OCBOSHUS
CIIEIYIOUINX pa3esioB (BUIOB KOHTAKTHON paboTH): (IPUBOOSTCS Pa3LeJEl MJIM BUIOH KOHTAKTHON
patoTk).

2. Ilpu npoBeneHUN NpaKTHUECKUX (JTAOOPATOPHBIX) 3aHITUH MPOM3BOJUTCS AyOIUPOBAHNE 3BYKOBOH CIIPAaBOYHOM
WHPOPMALIUU BU3yaTbHOI.

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

YYeTOM HHIUBUAYAIBHBIX IICUXO(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICAMEHHO Ha OyMmare, MUCBMEHHO Ha

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

[IpunpoBeAeHUUTPOMEKYTOTYHOTOKOHTPOISI00ydaIOIEMY CATTPUHEOOXOMMOCTUTIPEIOCTABIISIETCAACCUCTEHT.

5. Ilpu mpoBeneHUU MPOMEKYTOUYHOTO U TEKYIIETO KOHTPOJISI C UCIIOJIb30BAHUEM ACCUCTUBHBIX CPEJICTB
00yuaroIeMycs Ipea0CTaBIACTCS JOMOTHUTEIBHOE BPeMst IS TIOJATOTOBKH OTBETA.

R

OcobeHHOCTU peanmzauum Pl Npy HaJIMUMM B KOHTMHIE€HTe OO0ydaluuxcCs
C OI'PAHMUEHHBIMM BOSMOXHOCTAMM 3IOOPOBbLSA, MMEKRIMX HApPYUEeHMAa OIOPHO-IOBUIATEJIEHOIO
anmnapara

B YHuBepcureTe B paMkax co3faHus 0e30apbepHOil 00pa3oBaTe/IbHOM CPeIbl IJIsl 00YUAIOIIMXCSI C OrPaHHYCHHBIMU
BO3MOXXHOCTAMH 3I0POBbA, UMCIOINX HAPYIICHUA OIMMOPHO-JABUTATCIILHOIO arrapara, KOpiyca, B KOTOPbhIX pe€aIn3yeTcCs
00pa3oBatenbHast 1esITeIbHOCTD, YKOMIUIEKTOBAHBI HEOOXOAUMBIM 000PYI0BaHHEM I OOJICTYCHUS JOCTYIIA B Ay IUTOPHU U
00CcTy>)KHBarOIe TTOMEIICHMSI.

1. Peammzanms PII/] MokeT oCyIIeCTBIATHCS ¢ UCMOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHI B 4YaCTH OCBOSHUS
CIeMYIONINX Pa3aesioB (BUIOB KOHTAKTHON paboThl): (MPMBOASATCS Pa3IEJIbl UM BUIE KOHTAKTHOM
paboTk).

2. Tlpu mpoBeAeHHH MPAKTHYCCKHUX (JJA00PATOPHBIX) 3aHATHI 00ECIICUNBACTCS BO3MOKHOCTh OCBOCHHS ITPAKTHICCKHIX
HaBBIKOB o0ygaronumcs ¢ OB3 ¢ ygeToM ero nHANBUAYAIBHBIX (PH3MUECKIX BO3MOKHOCTEH.

3. ®opma mpoBeJCHUS IPOMEKYTOYHON aTTECTAIIUH IO JUCIUIUIMHE YCTaHABIMBaeTCs i oOydaromuxcs ¢ OB3 ¢
YYETOM MHIUBHUIYaTbHBIX ICHXO(QU3MIECKHX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MIHCbMEHHO Ha
KOMIBIOTEpE, B OPME TECTUPOBAHHS U T.I1.).

4. Tlpu npoBeJCHUU MPOMEKYTOYHOTO KOHTPOJIS 00YJaroIEeMyCs IPU HE0OXOAUMOCTH TPEIOCTABISACTCS ACCHCTCHT.



