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1. ey u 3a7a9u AV CIMTLINHbI

MaremaTika sIBISI€TCSI CPEICTBOM peEIIEHHUs] MPHUKJIATHLIX 3a7a4 ¥ YHUBEPCAIbHBIM SI3BIKOM
HayKH, a TaKXKe 4acThio oOmIed KyJbTypel desnoBeka. [loaToMy matematvueckoe oOpa3oBaHue Clie-
IyeT pacCMaTPHUBATh KaK BAXKHYIO COCTABIISIONIYIO (DYHIAMEHTAIbHOM MOrOTOBKH OaKaiaBpoB.

Heasro MaTemaTndeckoro odpasoBaHusi OakajaBpa sIBISETCs: 00y4eHHe CTYIAEHTOB OCHOBHBIM
MOJIOKEHUSM U METOJIaM MaTeMaTHKH, HAaBbIKaM MOCTPOEHHsI MaTeMaTHYECKHMX JOKa3aTelbCTB Iy-
TEM JIOTUYECKHUX PACCYKICHUH, METOZaM peIeHHs 3a1a4. ITOT Kype BKJIIOYAET IMHEHHY IO anredpy,
AHAUTHYECKYIO0 reoMeTputo, auddeperHunanbuoe ucyucienne GyHKINUH OAHONH U HECKOJBKUX Iie-
PEMEHHBIX, MHTErpajbHOE HCUUCIeHHe, nudQepeHInanbHble YPaBHEHHs!, YHUCIOBbIe W (DYHKIIHO-
HAJIbHBIE PSAIbl, KPaTHbIC, KPUBOJHHEHHBIE U MOBEPXHOCTHBIE MHTEIrPasibl, OCHOBBI TEOPHH BEPOST-
HOCTel M MaTeMaTU4eCKOH CTAaTHCTHKH, BOCIMTAHHE Y CTYJEHTOB MATEMaTHYECKOH KyJbTYpPbI
BKJIFOYAET B ce0sl MOHNMaHUe HEOOXOAMMOCTH MAaTEMAaTUYECKOH COCTaBJISIIOLIEH B 00IIEl MOArOTOB-
ke OakajaBpa, BbIPaOOTKY MPENCTAaBJICHUH O POJM MAaTEeMATHKH B COBPEMEHHOMW I[MBHUJIM3aLMH U B
MHUPOBOH KYJBTYPE, YMEHHUE JIOTHYECKH MBICIUTh, ONIEPHPOBATh aOCTPAKTHBIMH OOBEKTaMH U ObIThH
KOPPEKTHBIM B YNOTPEOJIEHWH MAaTeMaTHUECKHUX TOHSATHI M CHUMBOJIOB JUIsl BBIPAKEHHSI KOJIHUe-
CTBEHHBIX 1 KAY€CTBEHHBIX OTHOLIEHHUH.

B npenonaBanuy MaTeMaTHKH CienyeT 00eCIeunTh peau3almio coyeTaHusi pyHIaMeHTalbHO-
CTH U npodeccHOHaNbHON HanpasieHHOCTH. C 3TOH LENbi0 B TUTEPATYPy BKIKOYEHbI yueOHbIE MO-
cobust 1 yueOHHMKM ¢ NpUKIanHbIMU (MpodeCCHOHANBHBIMU) 3a1a4aMH, NOATrOTOBJIEHHbIE NPeno/a-
BaTEJISIMH Kaenpbl, KpOMe TOro, NPEAINoaraeTcs, 4To MpernoaaBaTe/b pacCMaTpUBaeT CO CTyIeH-
TaMH NPHUKJIagHbIE 3a1a4H, WIIIOCTPUPYIOIINE TPUMEHEHHE MaTEMAaTHYECKHX METOIOB K MX pelle-
HUIO.

3anaued U3y4yeHHs OUCLMILIMHBI ABJsieTCs OOyUeHUE CTYAEHTOB OCHOBHBIM MaTEMaTHUYECKUM
METOZaM, UX 3HAKOMCTBO C Pa3JIMYHBbIMH NPUIIOKEHUSIMH STHX METONOB K PELICHHIO NMPAKTHYECKHX
3a7a4, 7eyiasi Ipy 3TOM YIIOpP Ha Te pa3zelsibl MaTEMAaTHKH, KOTOPble MMEIOT BaXXHOE 3HAUEHHE VIS
TOTO UM MHOTO NPOd I NOArOTOBKU DakasaBpoB.

2. MecTO AMCUHMNIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH NPOrpaMMbl

Maremartika OTHOCHTCs K 040Ky 1 nucuuruiia o0si3arenbHoro 1ukiaa. OCHOBOI OCBOEHUS
OAaHHOH y4eOHOH AMCLUIUIMHBI SIBJSIETCS LIKOJNBHBIA KYpPC MAaTEMaTHKH. DJIEMEHTbI HEKOTOPBIX
pas3zesnoB MaTeMaTUKM, U3y4YaeMbIX B By3e (JuHelHas anredpa, anddepeHnmanibHOe U HHTETPab-
HO€ MCUNCNIeHHs (DYHKLIM OJHOH NMEePEMEHHOH, aHATUTHYECKAs TeOMETPHsI), 3aJI0KEHbI B LIKOJb-
HOM KypC€ MaTeMaTHUKM, 3HaHHWE 3TUX 3JIEMEHTOB 00s3aTeNbHO Kak Jyisl yriyONE€HHOro U3y4YeHus
YKa3aHHBIX pa3AeoB MaTEeMaTHKH B By3€, TaK U JJI1 OCBOCHHUS TAKHX Pa3/1e/iOB, U3yYEHHUE KOTOPBIX
NPEeIyCMOTPEHO TOJIbKO B BbICIIeH MaTeMmaTHke (muddepeHiuanbHoe ucuucienue QyHKiuil He-
CKOJIBKHX TepeMeHHbIX, nupdepeHLiaabable ypaBHEHUs], YUCIOBbIE W (PYHKLHOHAJbHbIC PSBbL,
BBIYHCJIEHHE YHUCIOBBIX XaPAKTEPHCTUK CIIYYaiHBbIX BEJMYUH, HCIOJb30BAHHE MAaTeMaTHUECKHX
MeTO/IOB 00pabOTKH CTAaTUCTUYECKUX NAHHBIX U IPYTHE).

JlaHHasl MUCLUIUIMHA SIBISIETCS NPEAIIECTBYIOLIEH Ui CIEAYIONIMX €CTECTBEHHOHAYYHBIX U
o0rmenpopecCHOHATBHBIX YUeOHBIX TUCIUILINH, MPEIyCMOTPEHHBIX B y4eOHBIX TUIaHaX CIeIHallb-
HocTell HampaBieHuss « CTpouUTeNnbCTBO»: MH(MOpMaTHKa, (pu3KKa, WHKEHEPHAs ¥ KOMITBEOTEpHAsI
rpaduka, MEXaHHMKA: TEOpETHYECKas MEXaHUKA, MEXaHHKa KUIKOCTU U rasa, TEXHUYEeCKas mexa-
HUKA, UHXCHEPHBIE U3bICKAHUS B CTPOUTENILCTBE. UH)KEHEPHAsI I€0JIOTHsl M Te€ONe3Us, CTPOUTEb-
Hasl MEXaHUKa, SJIEKTPOTEXHUKA U 3JIEKTPOCHAOKEHHE.



3. llepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUsl M0 JUCHMUILINHE (MOAYJ10), COOTHECEH-

HbBIX ¢ HHAUKATOPAMHA JOCTUKCHUSA KOMIIeTeHIIHH

B Pe3yJbTaTEC OCBOCHU AUCHUIIIIMHBI BBINMY CKHHK 6aKaJ1aBpHaTa JOJI2KCH O6J'Ia,I[aTb cJIenyro-

mumMH 001enpodecCuOHaIbHBIMU KOMIIETEHUHUSIMU U MHAUKATOPAMH UX TOCTHXKEHHIA:

Taoauual

Koa o ®10C

NHaukaTopb! A0CTHIKEHHST

Ilnanupyemble pe3yJibTaThl
00yUueHHUs1 M0 AUCLHILIHHE

(3YB)

Ob6menpodeccnoHaIbHbIE

OIIK-1. Criocoben
pelaTh 3a1a4u mpo-
beccuoHaTBHOM Nesi-
TEJTHbHOCTH Ha OCHOBE
HUCIIOJIB30BAHUS TCO-
PETUYECKUX U MPAK-
THUYCCKUX OCHOB
€CTECTBEHHBIX U TEX-
HUYCCKUX HAYK, a
TAKXKXEC MaTeMaTHU4C-
CKOTO armapara.

OIIK-1.1. Beibop 6a30BbIX (QU3UUECKUX U
XUMHUYECKUX 3aKOHOB IS pPEeLIeHHs] 3aaad
npodeCcCHOHATBHON NeSTeTbHOCTH

OIIK-1.2. PemieHne UHXEHEPHBIX 3a0a4 C
MOMOLIBI0 MAaT€MATHYECKOrO afmnapara Bek-
TOPHOH anreOppl, AHATUTUYECKOH T€OMETPHUU

OIIK-1.3. Permenue ypaBHEHHUI, OIMUCHI-
BAIOIUX OCHOBHbIE (PU3UUECKHE MPOLECCHI,
C TPUMEHEHUEM METOOB JHUHEHHON anred-
Pbl U MaTEMaTUYECKOr0 aHAJINU3a

OIIK-1.4. O6paboTka pacyeTHbIX H JKC-
MEePUMEHTANBHBIX [TaHHBIX BEPOSITHOCTHO-
CTATUCTHYECKIMH METOAMHU

- 3HATB METOJbl pEIIEHUs
CHCTEM JIMHEHWHBbIX aredpa-
HUYECKUX YPABHEHUU, OCHOBBI
nudQepeHMpPOBaHUS U HH-
TErpUPOBAHHUS byHKUMH,
pemenuss  nupdepeHirain-
HBIX YpPaBHEHWH, OCHOBHbBIE
MOJIOXKEHUSI TEOPUH BEPOSIT-
HOCTE W MaTeMaTH4YeCKOMH
CTaTUCTHKY,

- YMeTb COCTaBJISITh ypaBHE-
HUSl MPSIMBIX W KPUBBIX JIH-
HUI Ha IUIOCKOCTH U B IPO-
CTPaHCTBE, MOBEPXHOCTEH
BTOpPOro rmnopsiaka, aubde-
PEHLIMPOBaTh U HHTErPUPO-
BaThb (QYHKLUHM ONHOH U He-
CKOJIbKMX TIePEMEHHBIX Ha
SKCTPEMYyM, HCCIIEIOBaTh Ha
CXOIMMOCTD PsIZIbI, HAXOIUTh
YHCIIOBBIE  XapPaKTEPUCTHKH
CIy4YailHbIX BEJIUYUH,

- BJAJeTh METOIAMHU BBIYHC-
JEeHUsT KPaTHBIX, KPHUBOJIU-
HEMHBIX W TIOBEPXHOCTHBIX
UHTErPajoB M  HAaBbIKAMH
NPUMEHEHHsI STHUX 3HAHUH K
pELIeHNI0 3a7ad MEXaHHUKH,
COIPOTHUBJICHUS] MATEPHAJIOB,
OPyTUX obmernpogeccuo-
HAJIBHBIX M CIELHAJIBHBIX
OUCLMIUIMH, BJIAJeTb METO-
IaMH HWCTIOJb30BAHUS MaTe-
MaTHYECKUX METOM0B 00Opa-
OOTKH 3KCIIEPUMEHTAJIbHBIX
JAHHBIX.

Lo




4. O0b€éM IHCHUNIHHBI U BHABI Y41e0HOH padoThl

Tabnuua 1
Bcero, u Pa30uBKka no cemecTtpam
Buabl yue6Hoii padoThl 0DO 300 OO (B Heaenw), u | 3PO (mo cemecTpam), 4
1 2 3 1 2 3

Konraxrnas pagora 192/5.3 | 60/1,7 | 68 64 60 20 20 20
(BCEro 4acoB)
B tom uncrne:
JIEKLIUU 96 30 34 32 30 10 10 10
IIpakTUueckue 3aHATUS 9% 30 34 39 30 10 10 10
(I13)
Camoctosrenvnas pa- | o0, 2 | 4og11.3| 112 80 84 | 160 124 124
0ora (Bcero)
B ToM yucre:
H3Y4E€HHUE BOIIPOCOB, BbI- 138 210 63 36 39 90 60 60
HeceHHbIX Ha CP
BBIMOJTHEHUE TTUCHMEH- 156
HOM CaMOCTOSITEJIbHOM- 96 34 32 30 55 52 49
padotsl (CP)
ITonroroBka k 3a4ety 12 12 - 12 - - 12 -
Iloaroroska k 3K3aMeHy 30 30 15 - 15 15 - 15
O6mas Tpyr0éMKOCTb 468/13 | 468/13 | 180/5 | 144/4 | 144/4 | 180/5 144/4 | 144/4

Bua oruétHocTH: IK3. 3aver | IJK3. IK3. 3a4er IK3.

S. CoaepkaHue THCHUILTHHBI

5.1. Pa3ngesnbl fUCUMIUIMHBI M BUABI 3aHATHH

Tadauua 2
No Hanmenosanue paszaena qucuuruiudbl | Yacel nekuuoHHbix | Yacer mpaktuue- | HMroro
MO CEMECTPAM 3aHSATUH CKHX 3aHITHUH 4aCOB
1 cemecTp
Bcero: 34 34 68
1 | Jlunetinas anrebpa 8 8 16
2 | DaeMeHTbI BEKTOPHOM anreOpsl 6 6 12
3 AHaIUTHYECKAs] TEOMETP U 6 6 12
4 | Teopus npenesnos 6 6 12
5 HuddepennmanpHoe UCHUCTEHIE 3 3 16
(byHKUMHA OTHOH IepEeMEeHHOI
2 cemecTp
Bcero: 32 32 64
HuddepeHunanpHOe UCHUCTEHIE
6 . 10 10 20
(bYHKIMHA HECKOJBKUX MEPEMEHHbIX
7 | MHTErpabHOE HCUUCIICHHE 12 12 24
8 | MubdepeHuHaTbHbIC YPaBHEHHSI 10 10 20




3 cemecTp

Bcero:

30

30

60

Psnbl

10

10

20

KpartHble, KpUBOJMHENHHBIE U TOBEPX-
HOCTHBIC HHTEIPaJIbl

14

14

28

11

OCHOBBI TEOPUU BEPOSITHOCTEH U Ma-
TEMATUYECKOU CTATUCTUKU

6

12

5.2. .JICK[I[/[OHHbIe 3aHATHSA

Ta0oauua 3

NeNe
n/n

Pa3penn! u ux coxepraHue

JInneitnas anredopa. Onpenenurenid 2-ro 1 3-ro NOpsiAKa, UX CBOMCTBa. MUHOpP U aJi-
rebpandeckoe NIOMOJIHEHHE 3jieMeHTa omnpenenutens. [lonstue o0 ompenmenutene A-ro
nopsinka. Pemenue cucrem nuHelHbIX ypaBHeHud meronoM Kpamepa. [Monsitue o MaTpu-
ne. CnoxxeHue, yMHOXEHHE MaTpHLl. YMHOKEHHE MATPHIl HA YHCIO. YMHOXKEHHE JIBYX
marpun. OOparHast MaTpuua. MarpudHas 3amuch ¥ MaTPUUHOE pelleHHe CUCTEM ypaB-
HeHuil. Meton ["aycca peleHusi CHCTeM JIMHEHHBIX YPaBHEHUH.

JieMeHTbl BEKTOpPHOH auaredpbl. Bexropuas anrebpa. Ilonsarue Bektopa. JIuHeiiHble
onepauuu Haj BekTopamu. [loHATHE NMHHENHHON 3aBUCUMOCTU BEKTOPOB. JInHelHas 3aBU-
CHUMOCTb BEKTOPOB Ha IUIOCKOCTH. basuc Ha ruockoctu. Ilpoexius BekTopa Ha ocbk. Cka-
JSIPHOE, BEKTOPHOE, CMELIaHHOE IMPOM3BEAEHUsT BEKTOPOB U UX cBoiicTBa. Hampasisro-
IIUE KOCHHYCBI BEKTOPOB. I '€OMETpHUUYECKHUH CMBICIT BEKTOPHOTO U CMELIAHHOTO MPOU3Be-
J€HHI1 BEKTOPOB.

AHAJTUTHYECKAs1 TeOMeTPHUsl. AHAIUTUYECKAs TE€OMETPUS HAa IJIOCKOCTU. PasnmudHble
YPaBHEHHs NMPsIMOU JIMHHUH. To4ka nepeceyeHUst IBYX NPsMBIX, YTOJ MEXAY AByMs Ipsi-
MbIMU. KpuBBIe BTOPOro Mopsaka: OKPYKHOCTb, 3JUIHIIC, runepOoia, napadona. YpaBHe-
HUE MJIOCKOCTH, MPOXOASLIEH Yepe3 AaHHYI0 TOUKY MEPIeHIUKYJISIPHO TaHHOMY BEKTOPY.
OOuiee ypaBHEHUE TUIOCKOCTH. YpaBHEHHE TUIOCKOCTH B OTpe3Kax. PaccTosiHue oT TOYKu
10 TUIOCKOCTH. YTOJI MEXIY MIOCKOCTSIMH. Y CIIOBUS MAPAJUICIBHOCTH U MEPIICHIUKY JISIP-
HocTH Miockocten. Ilpsamas B npoctpanctee. KaHOHMUECKOEe M MapamMeTpPUUECKHE ypaB-
HEHUsl NPsIMOM B IIPOCTPAHCTBE. YTrOJl MEXKAY MPSIMBIMU B MPOCTPAHCTBE. Y CJIOBUS Ma-
PaJUIEIBHOCTU U MEPHNEHAUKYISPHOCTH MPAMON U MIIOCKOCTH. Touka mepecedeHust mpsi-
MOH U TockocTU. IIoBepXHOCTH 2-r0 MOpsAAKA U UX KAHOHUYECKUE YPABHEHUSAM: 3JUIUII-
couppl, runepboonbl, Tapabonou ibl, HHIHHAPBI 2-T0 MOPSIKa; KOHYC 2-T0 MOPSIKA.

Teopus mpenenos. Ilpenen ¢yHkumd mnpu x — 400, X —>—00, X —> X(,06CKOHEUHO
OonbuIne (PyHKLUNUN U UX CBSI3b C OECKOHEUHO MaiibiIMH. OCHOBHBIE TEOPEMBI O Ipeeax.

y 0 oo y y
PaCKprTI/Ie HEONIPCACIICHHOCTEU BHL[a6 T HepBbII/I " BTOPOU «3aME€UATCIIBbHBIC) MPEIC-
o0

ael. CpaBHeHHE OecKOHEYHO Manbix GyHKUHNA. OgHOCTOpOHHHE mpenensl. pyHkun. bec-
KOHEYHO MaJjible (PYHKIHU U UX CBOHCTBA. beckoHeYHO Manble PyHKUUH U OECKOHEYHO
Oonburne GyHKIMU U UX CBsI3b C OECKOHEYHO MaJbIMH. [lepBhlii 1 BTOPOH «3aMeyareib-
Hble» mnpenensl. [lonsaTne HenpepbiBHOCTH (PyHKOMH. TOUkHM paspbiBa, MX KiaccH(pUKa-
U5




HuddepenunanbHoe ncuucaenne (pyHknui oaHoii nmepemenHo. IIpoussogneie oc-
HOBHBIX 3JIeMeHTapHbiX (yHkumi. I[IpousBomHas cnoxuoll ¢yHKumM. IIpoussogHas
byHkuuu, 3anaHHON mapamerpuyecku. JnddepeHunan GyHKUUN, €ro reoMeTpUYEeCKHil
CMBIC]I U HCMOJIb30BAHUE Ui NMPHUOMMKEHHBIX BbluucieHuil. Ilpasuno Jlonurans u ero
HCTIOJIb30BaHHE ISl PacKpbITHsl HeompeneieHHocTeil. Mccnenosanne (yHKUUN C IOMO-
IIbIO0 MMPOU3BOAHON, HAXOXKAEHHE €€ SKCTPEMYMOB, HAMOOJBIIETO U HAUMEHBLIETO 3Have-
HUi1 Ha 3a1aHHOM OTpe3ke. AcumnToThl rpaduka ynkumnu. Odmast cxema ucciae 0BaHus
(bYHKIIHN ¥ TOCTPOeHHs €€ rpaduka.

DYHKUHH HECKOJIbLKHX MepeMeHHbIX. 3a71a4i Ha HaXOXIEHHE U MOCTpoeHHe 00acTH
onpenenenus: GpyHkimn apyx nepemeHHbIx(P/II). IIpenen u HenpepbIBHOCTE QYHKIIMH
IBYX NIEPEMEHHbIX.

3anmauu Ha HaXOXAEHHE YaCTHBIX MPOU3BOIHBIX |-rO MOpsiAKa, CIOKHOW (yHKuMU. 3ana-
YW HA BBIYHCJIEHUC NMPUOTMKEHHBIX 3HAUEHUHN 3a/laHHbIX BBIPAXKEHUN C UCIOJIb30BaHUEM
nosiHoro nuddepentmana G Pemenue 3anau Ha uccnenosanue G111 Ha sxcTpemym,
U HaXOKAeHHe HauOOJIbIIEro  HauMeHbluero 3HaueHuil. Haxoxnenne mpousBogHOMN 1O
3aIaHHOMY HanpapJieHWI0. PerieHue 3a7ad Ha HMCIOJb30BAHUE METOAAa HAWMEHBLINX
KBaIPaTOB /151 00pabOTKH SKCIIEPUMEHTAJIBHBIX IAHHBIX.

HNuTerpanbHoe ucunciaenne, OCHOBHbIE METO/bl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE
WHTErPUPOBAHUE, METON TOABENEHUs MOA 3HaK auddepeHunana, METoO 3aMEHbI mepe-
MEHHOH, MeTod HHTerpupoBaHusi mo 4dacTsiM. KomruiekcHble uucna. AnreOpandeckas
¢dbopMa 3amucH KOMILIEKCHOTO Yucia. Moayib U apryMmeHT. JlefcTBUs HaJ KOMIUIEKCHBI-
MH YuCiaMH. TPUrOHOMETpPHUECKass W TOKaszarenbHas (HOPMbI 3aIHCH KOMILIEKCHOTO
yucia. Dopmyna Myaspa-Jlamnaca. MHorounensl. Pasnoxenne MHOrousjaeHa Ha JIMHEH-
HbIE ¥ KBaJgpaTHble MHOXUTENU. MHTErpHpOBaHHUE PALlMOHANBHBIX npobei. Tumer mpo-
creiimmx apodeil u ux UHTerpupoBaHue. MIHTErpupoBaHUe palioHAIBHBIX APoOeii MeTo-
JIOM Pa3Jio’KeHUs] Ha Tpocteiiimue aApodu. MHTEerpupoBanne MpoCTEHIINX HPPALHOHAb-
HbIX (QyHKIWMi. MHTErpHpOBaHUe TPUTOHOMETPHUUECKUX (YHKIHH, YHUBEPCAIbHAS TPH-
TOHOMETPUYECKAsl MOJCTAHOBKA. BhIunciaeHue ONpeneaeéHHOro MHTerpana ¢ MOMOLIBIO
dbopmy el HetoToHa-Jlelibanma. 3amena nepeMeHHO B onpenenéHHoM nnterpane. Mure-
IPUPOBAHUE IO YACTSM Il OmpenenéHHoro uHrerpaina. IlpunoxkeHus ompenenéHHOro
WHTerpajia; BbYUCICHHE TUIOManel MIOCKUX (QUTyp, JUIMHBI AYTH KPUBOH, OOBEMOB Tl
HecoGcTBeHHble uHTErpajibl. BhldrcieHHe MHTErPAIOB ¢ OSCKOHEYHBIMH IpaHULAMH U
HUHTETPAJIOB OT Pa3pbIBHBIX (hYHKIIUH.

AuddepeHuuansubie ypaBHeHHsl. Y PaBHEHUA € Pa3IeSSIOLUMUCS NIEPEMEHHBIMU, Of-
HOPOIHbIE U JINHEHHble ypaBHeHus 1-ro nopsnka. AuddepenunansHple ypaBHeHUsS! 2-T0
nopsinka. Ilpocreiimne ypaBHEHUs, NONYCKAKOIIME MOHIKEHHE Nopsaka. JIMHeHHble
middeperimanbHpie ypaBHEHHsST 2-10 Mopsaka. JIMHeHHble OTHOPOAHbIE U HEOTHOPOA-
Hble ypaBHeHud. JInHelHble nudepeHnanbHble ypaBHEHUS C OCTOSIHHBIMU KO3 ULH-
eHTaMu. PeriieHue OMHOPOIHBIX U HEOAHOPOAHBIX MU (EPEHINANBHBIX YPaBHEHUH ¢ TIO-
CTOSIHHbIMHU KO3 uLineHTamMu ¢ mpaBoii 4acThIO CIIELHAIBHOTO BUJ

Psaabi. Yucnoseie psabl. CxoguMocTb U cymMa psifa. OCHOBHbBIE CBOMCTBA CXOJSIIIMXCS
psnoB. Heobxomumoe ycClioBHE CXOAMMOCTH 3HAKOMOJOXHUTENBHOTrO psima. TeopemMbl
cpaBHenus. [lpusnaku [lamamOepa, Komu. 3Hakouepenyroimuecs psabl. [lpusnak Jleitd-
Huua. [lonsarue o ¢pyHkmoHambHOM psife. CteneHHble psaabl. MHTEpBan u pannyc cxXoau-
Moctu. uddepenunupopanne u uaTerpUpoBaHue psios. @opmynsl Maknopena u Tefino-
pa. Paznoxxenue QpyHKUMi B psabl.

10

JBOHHOII HHTErpaJi, €ro CBOICTBA U BbIYUCICHUE CBECEHUEM K NTOBTOpHOMY. [IoHsATHE O
TPOMHOM MHTErpasie. 3aMeHa MEePEeMEHHBIX B KpaTHbIX HHTerpanax. KpupoauHeiHbIle
WHTErpajibl, UX CBOWCTBa W BbiumciieHUe. IloBepxHocTHBIE MHTerpaJjbl. [IpunoxeHus
KPaTHBIX, KPUBOJMHENHBIX U OBEPXHOCTHBIX MHTErPAJIOB.
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OcCHOBBI TeOopUM BEPOATHOCTEH M MaTeMaTH4Yeckoi cratucTuku. OOue npasuia
KOMOHMHATOPUKH: MPABHJIO CYMMBbI, MPABUJIO MPOU3BeAeHUs. PasMeleHus, mepecTaHoBKY,
coueranusi. Ciy4aiiable cOObITHS U onepauuu Haa HUMU. HecoBmectHble coObiTus. Ilom-
Has TpyMIa MMOMapHO HECOBMECTHBIX coObITHiL. Kiaccmueckoe ompeneneHue BepOATHO-
ctu. CBOHCTBa KJIACCHYECKOW BEPOSITHOCTH. Y CJIIOBHAsI BEPOSATHOCTb. PopmyJsia MONHOM
BeposATHOCTH. Popmyna baiieca. 11loBTopHble ncnbiTanus. buHoMuaneHOE pacrnpezesne-
Hue. @opmyna bepuynnu. HauBeposiTHelilnee 3HaueHHe YKCIa MOSBICHHS COOBITHSL
JloxanbHas Teopema Myaspa - Jlannaca. Pacnpenenenue Ilyaccona. IloauHoMuanbHOe
pacnpenenenue. CnydvaiiHas BenmunHa. PyHkims pacnpenenenus. CpoiicTBa QyHKLIUU
pacnpenenenusi. JIMCKpeTHpIE U HENPEpPBIBHBIEC Ciy4alHble BeMW4uHbL. [lnOTHOCTE pac-
npeneneHus, e€ csoiicrea. HopmanbHblil 3akoH pacnpenenenusi. HezaBucumble ciyvai-
Hbl€ BENUYUHBI. UHCIOBBIE XAPAKTEPUCTUKHU CIy4alHBIX BEIWYUH. MaTeMaThudeckoe
oxkunanue, €€ csoiictsa. Koaddumment koppensunu, ero corictsa. OCHOBHBIE MTOHSITHS
MaTeMaTHYECKOH CTATHCTUKU: BBIOOPOUHAsi COBOKYITHOCTb, T'€HepasibHasi COBOKYITHOCTb,
MOBTOPHAsT BBIOOPKA, OECIIOBTOpPHAst BBIOOPKA, OTHOCHTENBbHBIA IOKa3aTelb BBIOOPKHU.
Ownbka pernpe3eHTaTUBHOCTU. | eHepasibHasl CpeHsisi, BbIOOPOYHAs CpenHsisi. Y CToH4YHU-
BOCTb BBIOOPOYHBIX CpeAHHUX. JlOBEpUTENbHBIE HHTEPBAJIBI I OLIEHKH MaTEMaTHYECKOTO
OXKHMJAHUS HOPMaJBbHOro pacmpeneneHus. OueHka BeposTHOCTH (OMHOMHAIBHOTO pac-
npefeNeHns) Mo OTHOCHUTENbHOH dacToTe. CTaTUCTHYECKOEe pPacHpeneseHHe BLIOOPKH.
[TonUroH 4acToT, FTUCTOrPaMMa 4acToT.

5.3. JIaGopaTopHbIe 3aHSTHS He MPeAyCMOTPeHbI
5.4. IlpakTHyecKune 3aHATHS

NoeNe

n/n

Coaep:xaHue pa3aena

1-ii cemecTp

JIuneitnas aaredpa. Boruncnenue onpenenureneil. Pelenue cuctem JMHENHHBIX ypas-
Henuii meronom Kpamepa. Cnoxenne u ymHOXeHHe MaTpull. Haxoxnenue oOpaTHOMH
MaTtpuipl. Pelenne CHCTeM ypaBHEHUI MAaTPUYHBIM METOAOM U MeTonoM ["aycca.

JJieMeHTbI BEKTOPHO# airedpbl. Pemmenne 3a1a4 Ha HaXOXXIEHHE KOOPIUHATHON (op-
Mbl 3alUCH BEKTOpA, €ro UIMHBI, ONpeAeeHs] UX B3aUMHOIO PacIoJIOKEHUSI BEKTOPOB
Ha TUIOCKOCTH U B MPOCTPAaHCTBe. BpluucieHne CKalspHOro MPOM3BENEHUS] BEKTOPOB,
HaxXOXKJEHHUE YCJIOBUS UX NEepNeHANKyIsapHOocTH. CKalsipHOE MPOU3BEIeHHE IBYX BEKTO-
pOB, yCJIOBUE MEPIEHIUKYIPHOCTU BEKTOPOB. BEKTOpHOE 1 CMelaHHOe MPOU3BEICHHS
BEKTOPOB M UX I'€OMeTpUYeCcKuil cMmbici. IIpunoskeHrne BEKTOPHOIO U CMEIIAHHOTO MPo-
U3BEJIEHUI BEKTOPOB [JIsl pELICHUs] TeOMETPUUECKHX 3a1au

AHaIUTHYECKASI reoMeTpusi. AHAIUTUYECKAs] T€OMETPUsI Ha TJIOCKOCTH. PaznmuuHbie
ypaBHeHHs npsMoi auHuu. [lepexox ot ogHOro Buma GopMyIisl NPsiMOH K APyromy BH-
ay. Todka nepecedeHus AByX MPsAMBIX, YIOJ MexAy ABYyMs npsmbiMU. Kpusbie BToporo
HOPSIAKA. OKPYXKHOCTB, JJUIUIIC, rumepOosa, mapadona. Buapl ypaBHEHUH IMJIOCKOCTH!
YPaBHEHHUE MJIOCKOCTH, MPOXOAAIIEH Yepe3 NaHHYI0 TOUKY MEePHEeHAUKYJSIPHO TAHHOMY
BEKTOpY, 0o0IIee ypaBHEHHE TUIOCKOCTH, YPAaBHEHHE IJIOCKOCTH B OTpPe3Kax. 3ajadd Ha
NOCTPOCHUE MIIOCKOCTH, BBIYUCICHUE PACCTOSIHUS OT NaHHOW TOUYKM 1O IMJIOCKOCTH, yTja
MEXAY TJIOCKOCTAMH. Y CJIOBUs MApajuIeIbHOCTH U MEPHNEHIUKYJIAPHOCTH IUIOCKOCTEMH.
[Ipsimas B npoctpancTee. KaHOHHYECKOE U apamMeTpUUECKUE YPABHEHUS MPSMOM B TIPO-
CTpaHCTBE. YTOJl MEXAY NPsIMBIMU B MPOCTPAHCTBE. Y CJIOBUs MapaJUIENbHOCTH U Tep-
NEHIUKYJISIPHOCTH MPSMON U IIOCKOCTH. Touka nepecedeHuss npsiMoi u miaockoctu. [lo-
BEPXHOCTU 2-r0 MOPSAAKA U UX KAHOHMYECKHE YPaBHEHMSIM: 3JUIMIICOUIBI, THIEPOOIOU-
JIbI, TapabOJOUIbl, HUJIMHAPHI 2-T'0 MOPSIAKA, KOHYC 2-T'0 MOPSIAKA.

Teopus npeaenos. Ilpenen pynkunn. beckoHeuHo mMasble PyHKINN U UX CBOWCTBA.




Beckoneuno 6osbline pyHKIMH U UX CBsI3b ¢ OECKOHEYHO MasibIMU. PackpeiTie Heonpe-

o 0 o " o
IeJeHHOCTeN BHI[aa ,— . 3a1auu Ha paCKpbITHE BCeX 7 HeompenenéHHocTel. Permenne

o0

3a7a4 Ha HaXO)XKACHHE NTPEesIOB C MOMOLIBIO MEPBOrO M BTOPOTO «3aMevaTeIbHbIX)
npenenos. CpapHenne OeckoHedHO MaibiX GyHKIMHA. I[loHATHE HenpepbIBHOCTH QyHK-
u. OgHocropoHHue npenensl. CBOHCTBA (yHKLMI, HEIPEPBIBHbIX HA CETMEHTE: Orpa-
HUYEHHOCTb, CYIIIECTBOBAHHE HAHOOBIIErO H HANMEHBIIETO 3HAYCHUH, POMEKY TOUHBIE
3HaueHus. Touku pa3pbiBa, X KJacCH(UKALMS,

HuddepenunanbHoe ucunciaeHue (pyHKUMHA oaHOH mepemenHoi. IIpoussonnele oc-
HOBHBIX 3JeMeHTapHbiX (yHkiwmid. [IpousBoanas cnoxxHoW (ynkuun. duddepenunan
(byHKIMH, €ro reoMeTPHUECKHil CMBIC] ¥ UCTIOIb30BAHUE AT MPUOIMKEHHBIX BBIUNCIIE-
Hui. IlpaBuno Jlonutans m ero MUCNosib30BaHWE MUl PACKPBITHS HEONPEACIEHHOCTEN.
Hccnenosanne (GyHKIMH C TOMOINBI NPOHU3BOAHON. HAXOXIEHHE €€ SKCTPEeMyMOB,
HauOOJBbIIEro0 U HAaUMEHbIIEro 3HAaYeHHWH Ha 3aJaHHOM OTpe3ke. ACMMITOTHI rpaduka
dbynkimn. 3a1aun Ha KccaenoBanue QyHKIMH U TOCTpoeHue e€ rpaduka.

2-0i1 cemMecTp

DYHKINH HECKOJbKHX NMepeMeHHbIX. 3371a4l Ha HaXOXIEHNEe U MOCTpOeHHe 00nacTu
onpenenenus yHkuuu asyx nepemeHHbix(D/IIT). Ilpenen u HenpepsIBHOCTD (PyHKINN
ZIByX NMEpEMEHHbIX. 3a/laui Ha HaXOXI€HHE YaCTHBIX NPOU3BOAHBIX 1-T0 NMOpsiiKa, CIOXK-
HOH yHKIMHU. 3ana4u Ha BBIYUCICHUE NMPUOIMKEHHBIX 3HAUEHHH 3a1aHHBIX BBIPAKEHHUH
¢ ucnonb3oBaHueM nojHoro auddepennuana G/l Pemenne 3anau Ha ucciaegoBaHue
O/II1 Ha 3kcTpeMyM, U HaxOKIeHHUE HAuOONBINErO U HauMeHbulero 3HaueHui. Haxox-
JIeHMEe TPOM3BOAHOI1 MO 3alaHHOMY HampasieHuo. Peluenune 3aja4 Ha MCNONb30OBAHHUE
METO/1a HAMMEHBIIHX KBAIPaToB st 00pabOTKH HKCIIEPUMEHTAJIbHBIX AAHHBIX.

HnTerpanbnoe ncunciaenne. OCHOBHbIE METObI MHTEIPHPOBAHUs. HETIOCPEICTBEHHOE
MHTErpUPOBaHNE, METOJ MOIABEACHUS MOA 3HaK muddepeHnana, METON 3aMeHbl nepe-
MEHHOH, METON HHTerpupoBaHus mo vacTsiM. KomruiekcHble uucia. AnreOpandeckas
¢dopma 3anucHu KOMITIEKCHOTO yncia. Monysb U apryMeHT. JlelcTBus Hall KOMILIEKCHBI-
MH 4HuciaamMu. TpuroHoMmeTpudeckas W TOKaszaTelbHas (POPMbl 3aMUCH KOMILIEKCHOTO
yucia. @opmyna Myaspa-Jlannaca. MHorouneHsl. PaznoskeHne MHOrouneHa Ha JMHe-
Hble ¥ KBaJpaTHble MHOKUTENU. MHTerpupoBaHue pauuoHanbHbix japodeil. Tunbl npo-
crefimmx apodei u ux uHTerprpoBaHue. MHTerpupoBaHue paloHalbHbIX 1pobel MeTo-
ZIOM pasJIokKeHUs Ha mpocteiimue npodbu. MHTerpupoBaHie npocTeliinx UppalioHalb-
HbIX (QyHKunil. MHTErpupoBaHne TPUTOHOMETPUUECKHX (PYHKLMH, yHUBEpCaJbHAs TPH-
TOHOMETPHYECKAsi TNOJCTAaHOBKAa. BrIuncieHHe OMpenenéHHOro MHTerpana ¢ MOMOLIBIO
¢dopmynsl HetoTona-Jletlibania. 3aMeHa epeMEeHHON B onpenei¢HHOM uHTerpane. MH-
TErpUPOBAHME TI0 YACTSM Il ONpenea€HHoro unrerpana. Ilpunoxenns onpenenéHHOro
MHTErpaja; BbIYUCICHUE IOl TUIOCKUX (GUTYp, JUIMHBI OYTH KPUBOH, 0OBEMOB Tl
HecobcTBennble nHTerpansl. Beluucienue nHTErpagoB ¢ OECKOHEUHbIMH I'PaHULIAMH H
MHTErpajioB OT Pa3pbIBHBIX (QyHKIIH.

AuddepeHnnalibHbIe YPABHEHHUsI. Y PABHEHUs C PA3AEISIOIUMHUCA NEPEMEHHBIMU, OJI-
HOPOZAHbIE U JIMHEWHbIe ypaBHEeHUs 1-ro nopsinka. JuddepeHunanbabie ypaBHEHHS 2-TO
nopsaka. Ilpocreiimne ypaBHeHMs], AOIMyCKarollue IOHWXKEeHHe Tnopsaka. JIuHeliHble
muddepenLranbHble ypaBHEHUsT 2-r0 nopsiaka. JInHelHble OOHOPONHbBIE M HEOOHOPOA-
Hble ypaBHeHUs. JIluneliHple nuddepeHnanbable YPaBHEHUsI ¢ NOCTOSHHBIMU KO3 du-
ueHTaMu. Pelienne oqHOPOAHBIX U HEOTHOPOAHBIX AU(QepeHIMATbHBIX YPAaBHEHUN C
MOCTOSIHHBIMU K03 QULIMEHTAMH C IPaBoii YaCThIO CIICLMAIBHOTO BHIA.

3-i cemecTp

Psaabi. Yucnosble psapl. CxogumMocTh U cyMMa psafa. OCHOBHbIE CBONCTBA CXOISALIUXCS
panoB. HeoOxonumoe yCIIOBHE CXOAMMOCTH 3HAKONOJOXKHUTENBbHOro psina. Teopemsl




cpaBuenus. [lpusHaku [lamamOepa, Kowu. 3nakouepenyrommecs psabl [IpmsHak Jleiio-
Huna. Ilonsatue o ¢pynknuoHansHOM psine. CteneHHbie psinbl. HTEpBaN U panuyc cxo-
aumMocTH. Pasnoskenne dyukiuii B psig Teitnopa u B psia MakjopeHa
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KpaTHbie, kpuBo/IuHeiiHbIe U MOBEPXHOCTHbIE HHTErpajbl. J[BOWHOI WHTErpaj, ero
ceoiicTBa. M3MeHeHue mopsiika WHTETPUPOBAHUA. BbUmclieHME NBOWHOTO HHTErpaja
CBEICHHEM K NOBTOPHOMY. TpoHOI UHTErpas U ero BblYMCIEHHE. 3aMeHa NEPEMEHHBIX
B KpaTHBIX UHTerpajax. KpuBonuHelHble HHTETpaibl U UX BeluucieHue. IloBepxHOCTHBIE
UHTETpasbl U uX BblunciaeHue. I[IpuioKeHust KpaTHBIX, KPUBOJIMHEMHBIX U MOBEPXHOCT-
HBIX MHTErPaJioB.

11

OcHOBBI TeopuN BepOSATHOCTEH M MaTeMaTH4YecKoii craTucTuku., OO0mue npasuia
KOMOWHATOPUKH. TPABUIIO CyMMBbI, MTPABHIIO MPOU3BeneHus. Pa3melneHus, mepecTaHOB-
Ky, coyeranusi. CiydaiiHble cOOBITHS M onepauuu Haa HUMU. HecoBmecTHBIE COOBITHS.
ITonHas rpymnma monapHO HECOBMECTHBIX coObITUH. Kitaccuyeckoe onpeneneHne BeposiT-
HOoCcTH. CBOMCTBA KJIACCUYECKON BEPOATHOCTU. Y CJIOBHASI BEPOSITHOCTh. DopmMyJia moJi-
Hol BepositHOocTH. Dopmyna baiteca. IloTopHble ncnbiTanus. buHomuanbHOE pacmpe-
nenenue. @opmyna bepuymm. HauseposiTHelillee 3Ha4YeHHE YMCia TOSBJIECHUS COOBI-
tudA. JIokanbHas Teopema Myaspa - Jlannaca. Pacnpenenenue Ilyaccona. IlonnHomuans-
Hoe pacnpenenenue. Crnydaiinas BenmnunHa. @yHkuus pacnpenenenus. CeolictBa GpyHK-
LUU pacripeneneHus. [{UCKpeTHbIe U HENMPEPBIBHLIE CilyyaiiHble BeIUYUHBL. [11OTHOCTB
pacnpenenenusi, €€ cBoiictea. HopmanbHblil 3ak0oH pacnpeneneHusi. HesaBucumbie ciy-
YaiHble BeIUYUHBL. YHCIIOBbIE XapaKTEPUCTHKHU CIIy4aiHbIX BeNU4YUH. MaTtemaTuueckoe
oxkunanue, e¢ cpoiicrsa. Koaddpumnment koppensuuy, ero coiictsa. OCHOBHBIE TOHATHUS
MaTeMaTHYeCKOW CTATUCTUKHU: BBIOOPOYHAs COBOKYNHOCTb, T€HEpabHAs COBOKYITHOCTb,
NOBTOpHAs! BbIOOpPKA, OecrnoBTOpHAs BBHIOOPKA, OTHOCHTEJbHBIN MOKA3aTelb BBIOOPKH.
OmmOka pernpe3eHTaTHBHOCTH. | eHepasibHas CpenHss, BHIOOpOUYHAs CpenHsis. Y CToiuu-
BOCTb BBIOOPOUHBIX CpeAHuX. Jl0BepUTEIbHbIE HHTEPBAIbI JIs1 OLIEHKH MAaTeMaTH4eCKO-
ro OXUAAHUS HOPMAJBHOrO pacmpeneneHus. OLeHka BepoATHOCTH (OMHOMHAIBHOTO
pacrpeneneHusi) Mo OTHOCUTENbHON YacToTe. CTaTUCTHUECKOE pacpenesieHue BhIOOPKH.
ITonuron 4acToT, rTUCTOrpaMmMa 4acToT.

6. CamocTosiTe1bHAsi padoTa CTyaeHTOB

NoNe
n/n

TeMbl AJI1 CAMOCTOATEJIBHOIO H3YyYCHUA

IToBepxHOCTH BTOPOTO NOPSiAKA U UX KAHOHUYECKHE YPaBHEHHUSI.

BBenenne B MaTeMaTHUeCKUH aHATH3. MHOXECTBO NEHCTBUTEIBHBIX YHCel. YHCIOBbIE
npoMexxyTku. Moaynip uucna. IlorpemHocts BbuucieHus (aOCOMOTHASL, OTHOCUTEIb-
Hast). Onpenenenue ¢pyskun. CriocoOw! 3ananust GYHKIMU. DiieMeHTapHbIe (YHKLIHH,
ux rpaduKy; Lenas panuoHanbHas (GyHKUUSA, APOOHO-palMoHadbHAs (DyHKIHMS, CTe-
nenHas ¢yakuus. [TokasarenpHast u norapudpmuyeckas GpyHkiuu. [IpuMmeHeHre npous-
BOJHOH (PYHKIIMH K HCCIIENOBAaHUYU (PYHKIMH U TEXHHYECKHX 3a7ad.

ITpumenenne nmpon3BogHON (YHKLUUHM K HMCCIENOBAHUIO (DYHKLUUH M TEXHUYECKUX 3a-
na4. Bekrop-pyHkuus ckajmsipHoro aprymenra. IlonsaTue kpuBoii, rnaakas kpusas. Ka-
catenbHas k kpuBoil. KpusBusna kpusoii. Paguyc kpususnbl. I naBHas HOpmaib. bu-
HOpMaiib. KpyueHne kpuBoi.




[Ipumenenne nuddepennuana Kk npUOMMKEHHBIM BBIYUCICHUSAM. HenpepblBHOCTD
¢ynkumu. Touku paspeiBa U ux kKinaccudukarws. CBONWCTBA HETIPEPHIBHBIX (PyHKLIUIL:
OrPaHUYEHHOCTb, CYINECTBOBAHUE HAMOOJBIIErO M HAMMEHBIIErO 3HAYEHUH, Cylle-
CTBOBaHHE MPOMEKYTOUYHBIX 3HAUCHUH.

5 YpaBHEHHE KacaTENbHON MIIOCKOCTH U HOPMAJIU K [MOBEPXHOCTU. MeTOA HAaMMEHBUINX
KBaAPATOB 00PAOOTKH IKCIEPHMEHTAIbHBIX JaHHBIX.

ITpubnmx€HHOE BBIYKCICHHE ONPeneéHHbIX HHTerpanoB. HecoOCTBEHHBIE HHTETPABL.
IIpu3Haku CXOAUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

Mertop Jlarpanxa peuieHus JUHEHHOrO HEONHOPOAHOIO YPaBHEHUSI.

Cucremsl muddepenuunanpHbix ypasHenuid. Hopmasnbhas cuctema. Meron ucKiode-
HUsl pelleHUs CUCTeMbI TU(PepEeHIHATBHBIX yPaBHEHHH.

8 | AuddepeHunpoBaHue 1 HHTETPUPOBAHHE PAIOB.

[punoskeHust KpaTHBIX MHTETPAJIOB. BBIYMCIIEHHE TUIOMIA/eH MIOCKUX (DUTYp; BbIMUCIICHHE
9 | oovemoB Ten. KpuBonuHeiiHble HHTErpasibl MEPBOro M BTOPOro pona. I1punokeHus: KpHBo-
JIMHEUHBIX UHTErpasioB. [ I0oBEpXHOCTHbIE HHTErPpalbl IEPBOTO U BTOPOTO poza.

HopmuposanHas ciy4vaiinas BeanunHa 3akoH Oonbimx uucen. Hepasenctso UeObiine-
Ba. Teopema UebObimena. Teopema bepuynnu. Teopema Mapkosa. Teopema Ilyaccona.
HurerpanbHas Teopema Myaspa — Jlannaca. OCHOBBI CTaTUCTHUECKOTO onucanus. ['u-
10 | crorpamMma u MOJIMCOH YacTOT. DMIIMPHUYECKOE paclpesiesieHne U ero cBoiicTea. Brido-
POYHBIE XapaKTEPUCTUKH U UX pacnpeneneHus. Touyeunble ouenku. CBOWCTBA HeCMe-
IEHHOCTH, COCTOATENLHOCTH U 3 pexTnBHOCTH. OTHICKAHHE OILIEHOK METOIOM MOMEH-
TOB.

JInTeparypa nas
CAMOCTOSITE/ILHOI PaboThI CTYIEHTOB

1. Mauaesa JI. 1., Maramesa X. Il. Jluneiinas anrebpa. YuebHoe nocobue 1o M3y4eHHro pas-
nena - I'pozssrii, UTIL TTHTY, 2013,

2. Caupos B. A Kparkuii kypc sbiciueii matematuku. T.1,T.2. — ['posusiii, UTTL[ TTHH, 2016.

3. Tauaes AM. [lupdepenuuansnoe ncunucienne GyHkImun onHoii nepemenHoil. CGOpHUK 3a
panuil. —  I'posnsrit, UTTL ITHH, 2010.

4. T'auaeB A M. UHTerpanbHoe ucduciaeHue QyHKLIUH OfHOI nepemMeHHol. COOPHUK 3a1aHui. —
['posnerit, UITL[ ITHH, 2010.

5. Maromaesa M.A IlpakTtukyM no Beiciiei Mmarematrke.4.1-3,-I'posubiii, TTHTY,2019.
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7.01ueHO4YHBbIE CPeICTBA
IlepBbIii cemecTp

7.1. Bonpochl AJ151 KOHTPOJISI K MepBoii py0e:KHOH aTTeCTALIUH

JInnerinas anredpa, 371eMeHTBbI BEeKTOPHO# aJre0pbl, AHATUTHIECKAS] TeOMeTPHUS

Brruucnenue onpeaenurenei

Pemenue cuctem nuHelHbIX ypaBHEeHUH MeTogoM Kpamepa.

Merton I'aycca pelleHHs cucTeM JIMHEHHBIX YpaBHEHUH

Martpu4nslil ciocod pelLieHus: CUCTEeM JIMHEHHBIX YPaBHEHUI

IIpumeps! Ha BLIMUCIIEHUE CKAJSIPHOTO MPOU3BEICHUSI BEKTOPOB

Ycnosust napauienbHOCTH U yCIIOBHE MEPIIEHAUKY IAPHOCTH IBYX BEKTOPOB

IIpumepsl B HAXOXXAEHHWE JUIMHA BEKTOPA, BEKTOPHOIO W CMEIIAHHOTO IPOU3BEICHUS

BEKTOPOB, UX MPWJIOKECHHUS AJIsl PELIEHUs] TeOMETPUUECKHX 3a/1a4.

8. 3amaun Ha HAXOXKAEHHE yPAaBHEHHs MPSIMOUN JMHUH ONpE/ICIEHHs] HX B3aUMHOIO PacIofio-
JKCHHsI Ha TUIOCKOCTH U B [IPOCTPAHCTBE U UX MOCTPOECHHSL.

9. Ilepexon ot ogHOI1 hopMBbl ypaBHEHUS PSMOK K Apyroi Gopme.

10. 3anaun Ha HaXOXIEHUE KAHOHMYECKUX YPABHEHHM KPHUBBIX BTOPOrO MOpPsSIKa U HX IO-
CTPOEHUS: OKPYKHOCTH, 3JUTHIICA, TUIIEPOOIIBI, Mapadosibl.

11. PasnuuHble ypaBHEHUS MIOCKOCTH, 3aJa4H HA B3aHMHOE PACIOIOKEHHE ABYX IIOCKOCTEHH,
IJIOCKOCTH U MPSIMON JIMHUU B TIPOCTPAHCTBE.
IIpenen v HeNpPepPbLIBHOCTL (PYHKIIUH

12. IIpenen QyHKUMHM OPH X —> 400, X —>—00, X —> X, .

13. beckoHeuHo Masbie Gy HKIIHH.

14. OcHOBHBIE TEOpPEMBI O Mpeaesax. Pemenne 3ama4 Ha pacKpbITUE HEOMPEAeNEHHOCTEH BU-
0 o
Aa 6: © .
15. Mcnonp30BaHKe MEPBOrO U BTOPOrO 3aMeYaTeIbHBIX MPENEOB HA PACKpPbITUE HEOlpese-
JEHHOCTEN.

16. IIpaBuino Jlonuras U €ro UCMOJB30BAHUE AJIST PACKPBITHS HEOMPENeNEHHOCTEH

NN R WD =

17. MeTron HauMEHbLINX KBaPaTOB st 00pabOTKH IKCIIEPUMEHTAIbHBIX TaHHbIX.

18. 3amaun Ha HaxoXJAeHUE KAHOHMYECKHX YPABHEHUN KPHUBBIX BTOPOrO MOpPSIKA U HX [O-
CTPOGHUS: OKPY>KHOCTH, 3JUIHIICA, TUIePOOIbI, mapadosibl.

19. PaznuuHble ypaBHEHHs TUIOCKOCTH, T 3aJa4d HAa B3aHUMHOE PACIIOJIOKEHHE IBYX IJIOCKO-
CTeH, TUIOCKOCTH U MPSIMOU JINHUU B MMPOCTPAHCTBE.

20. OcHoBHBIE TEOpEMBI O TIpeaeax. Pelenne 3anaq Ha pacKpbITHE HEONPEACIEHHOCTEH BUAA
0 o
0" o
O0pa3seu 3agaHuii A5 NepBOi py0eKHOM aTTeCTALMH
2x, +3x, +x; =1,
1. Pewmuth cUCTEMY JIMHEHHBIX YpaBHEHUH MeTofoM ['aycca 2x, +x, —Xx; =2,

3x, +2x, +3x; =3;
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hadi

— = 000k

— O

6 3 2 »
Haittu npon3seneHne MaTpuil A1 =2 1 u8=|2
1 2 0

Haiitn xonen Bektopa MN = {3;—3;6}, €CIIU €r0 Havajo HaxoauTces B Touke A(0;—3;3)

- - - > - o> - -

VYnpoctuts Beipaxkenue (2a+b)x(c—a)+ (b+c)x(a+b)

JlaHbI BEKTOPBI Z = {2;5— 2}, Z = {1;0;5} Haiitu ng

Haiitu nioowane TpeyronbHuka ¢ sepiuHamu A(1;3;4), B(—1;2;5), C(2;—1;2)

Bonpocel kKo BTOpO#i py0e:KHOH aTTeCTALMH

Huddepenunanbroe ucuncjaeHne PyHKIHNE OTHOMH NMepeMeHHO

ITonsaTre npou3BOAHON QyHKIMH, €€ MEXaHUYECKHI U FeOMETPUYECKUH CMBICI.
Huddeperunan QyHKIHHM U €T0 reOMETPHUECKUI CMBICIT

[IponsBoaHbIE OCHOBHBIX 3ieMeHTapHbIX (yHKUHE. HaxokneHue mpenenoB (yHKLIMH, HC-

" . Ay
NoJb3ysi onpeneneHue npenena GyHxuuu. 1'(x) = lim Ai )
Ax—0 9

[Ipasuna nuddepeHuupoBanus.

IIponsBonHas CIOXHOMU PYHKIHU

Huddepenuuposanue GyHKUKH, 3a0aHHBIX B TApAMETPUUECKON U HEABHOH (popme

Teopembl @epma, Pons, Jlarpanxka, Koy, Jlonurans

Jlorapudmmueckoe nudpdepenunpopanue GyHKIHIT

HeoOxonuMele U OCTaTOYHBIE YCIOBHS BO3pacTaHus (yObiBaHUA) PyHKLIMU.

. MakcuMyMbl 1 MUHUMYMBI (Y HKLMU

. [Mopsimok uccnenoBanust QyHKIMU C TOMOLIBIO MPOU3BOAHON M MOCTpOeHMs e€ rpaduka
HudpdepennunaibHoe HCHHCTeHHE PYHKIHI HECKOJIbKHX NEPEMEHHbIX

. Obnactb onpeneneHus], THHUM YPOBHA QYHKIMU ABYX NNEPEMEHHBIX.

. Ilpenen u HenpepBIBHOCTL (PYHKLMHU IBYX MEPEMEHHbIX.

. HactHble nmpousBoxnsbie. [Tonublit nuddeperumar.

. HaxoxneHue >KCTpeMyMOB (QYHKLHM ABYX MEPEMEHHbIX HauOOJBLIEr0O M HAaNMEHBIIEro
3Ha4eHUH QyHKLUNHU IBYX MEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

. IlpoussogHas no HanpasneHuto. ['paguent. Kacareapnas njaockocTb U HOpMaJib K MTOBEPXHO-
CTH.

Oopasen 3agaHuii 111 BTOPOii pyOeKHOH aTTEeCTALUHH

. Hamitu caepyromue npenenst:
X

sin — 4x 4,82
. . [(2-3 . A9+x-3 . XT+3x" +7x
Dim —2 ; 2)lim | ==~ | © 3)lm Y22 4)lm
=0 X xom 5 —3x WU xT 4 x e 5x7 +8x7 +3

5) lim [ ! —lJ
=0 A e¥ =1 X

12
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13.
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15.

2. Haiitu npousBoaHble QyHKIUI

1-x? <
6) y=6x—i4+3\/x,7)y: _x2 8)x2y 415 +¢% = x5 9) = (x? 4505
X 1+x

7.3.00pa3en KOHTPOJILHOI PadOTHI AJIsi TEKYLIEro KOHTPOJIS

Pa3nen «JyieMeHTBI JIHHEHHON U BEKTOPHOH a/Ire0pbl, AHAJIHTHYECKAS T€OMEeTPHS .

Haittu npoussenenue A-B ub-A marpun AZ@ _llj B:(_é _31 _3j

Pewruts cucremy ypaBHeHHi < x; +2x;, +x3 =4,  a) meronom Kpamepa, 6) metonom ["aycca.
3x1 +4x2 +X3 :0

Janbl uetsbipe Touku: A(3;2;1), B(2;—1;0), C(4;0;—5), D(=1;2;3). HaliTu, IpUMEHSST BEKTOPHY IO
anredpy:

a) yron ABC;

0) mnomane Tpeyroapauka ABC,

B) 00béM mupamunsl ABCD.

IIpuBectu obiuee ypaBHEHUE MPSIMOH 3x —4y +1=0 K BHIY B KOTPe3Kax» U MOCTPOUTH €€.

IIpuBecTu obLiee ypaBHEHHE KPUBOii BTOPOro mopsiaka 3x” + 212 +6x+4y —1=0 Kk KaHOHHYe-
CKOMY BUAY U IIOCTPOUTH €€.

TeopeTuueckue BONPOCHI, BBIHOCHMbIE HA IK3aMeH

JInneiinas anre6pa, 3JieMeHTbI BEKTOPHOI0 AHAJIN3A, AHAJTHTHYECKAS] FeOMeTpHsI

OCHOBHBIE CBOICTBA ONPEASTUTENCH

BeiBon ¢popmyn Kpamepa mist perieHust CHCTEM JIMHEHHBIX YPaBHEHUH

Meron I'aycca pemeHus CUCTeM JIMHEHHBIX yPaBHEHUN

MartpuuHsblif ciocod peLIeHus: CUCTEM JIMHEHHbBIX YPaBHEHUH

BoiBoz (hopMy bl B KOOPAMHATHOH (POpME AJIsl CKATAPHOTO MPOM3BEACHHs BEKTOPOB

BriBOI yCnoBuii napamieIbHOCTH U YCJIOBUS MEPIIEHANKY JSIPHOCTH ABYX BEKTOPOB

BeiBog opmynel B KOOpIUHATHOM (OPME ATl BEKTOPHOTO MPOU3BEACHUS BEKTOPOB

BeiBog opmyner B KoopauHATHOM (OPME AJTs1 CMELIAHHOTO MMPOU3BEACHHUS BEKTOPOB

Jnuna Bextopa (BEIBOX GOPMYIIBI B KOOPAUHATHOM (opme)

BhiBOA ypaBHEHMsI NPSIMOM, MPOXOMIIICH Yepe3 3aJaHHYIO TOUKY NEPNEHIUKYISPHO HOPMaIbHOMY
BEKTOPY NpsIMOH

BeiBoa 001ero ypaBHeHHS OPSIMONM HA IUTOCKOCTH

BeiBoJ ypaBHEHHA MPAMOM, MPOXOAAIEH Y€PE3 3aJaHHYIO TOUKY NapajjicbHO HAIpPaBIMIOMEMY BEK-
TOPY HOpsIMOM

BriBox ypaBHEHHS NPAMOH, MPOXOAAIICH UCPE3 ABE 33,1aHHBIC TOUKU

[Nepexoxa ot ogHOH GopMEl VPaBHEHHUS IPAMOI K APYTO# hopme

BI:IBO,[I KaHOHHUYCCKOTO YPaBHCHHUS OKPYIKHOCTH
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16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

35.

39.
40.
4].
42.
43.
44.
45.
46.
47.
48.

49.
50.
51.
52.

33.
54.

35.
56.

BrIBOA KAHOHHYECKOTO YPABHCHUS 3IUIHICA U €r'0 AHAIN3

BrIBOA KAaHOHHYECKOTO YPABHEHUS TUICPOOITHI M €r0 aHAIN3

BrIBOA KAHOHHYECKOTO YPABHCHUS MAapaOOIbl ¥ €TO aHAIN3

VYpaBHEHHE MIOCKOCTH, POXOIIICH Yepe3 3aAaHHYI0 TOUKY MEPICHIUKYISIPHO HOPMATBHOMY BEKTO-
py (BBIBON).

O61mee ypaBHCHHE TJIOCKOCTH, YPABHCHHE MJIOCKOCTH B OTPE3KAX; MOCTPOCHHE TNIOCKOCTH
VYo Mexay ABYMS IIIOCKOCTSIMH

VY cnosust napannensHOCTH H YCIOBHE HEPICHANKYIPHOCTH ABYX TUIOCKOCTEH (BBIBOX)
VYcnosue nepeceueHus TPEX MIOCKOCTEH B OHOM TOUKE.

VYpaBHEHHE TUIOCKOCTH, NPOXOAMLICH Yepe3 TPH 33AaHHBIC TOUKU (BBIBOA)

KaHoHnueckre ypaBHEHHS OPsSMON B MPOCTPAHCTBE (BBIBOA)

IlapameTpuueckue ypaBHCHUS NPAMOH (BBIBOZX)

VY cnosus napannenasHOCTH H VCJIOBHE NEPICHANKY TAPHOCTH HPSMBIX B IPOCTPAHCTBE
VYron Mexay IpaMOoi U TITOCKOCTRIO. Y CIIOBHE NMAPATIIICTBHOCTH U Y CJIOBHS

MEPICHAUKY TIPHOCTH MPSIMOH U IIIOCKOCTH

Touka nepecedeHns MPIMOH U INIOCKOCTH (BBIBO)

OOmiee ypaBHEHHE MOBEPXHOCTH. BriBoN ypaBHEHUS chephl

Humueapryaeckue MOBEPXHOCTH: ONPEAEICHHE, JITHITHICCKUH IIMTHHAP
OnxHOMOMOCTHHIN U ABYHOJOCTHEIN runepbononasl. X ypaBHeHUS U aHATH3

IIpenen u HenpepbIBHOCTL PYHKLUHN

Ipenen dynkumu npu x — +00, x —>—00, X —> X,

Beckoneuno mansie dpynkumn. OrpanmicHybie GhyHkuuH. beckoneuno Gonpmue GYHKINN U UX CBS3b C
OGECKOHEYHO MaITBIMU (PyHKLMSIMU

0
OcHoBHBIC TEOPEMBI 0 Tpeacnax. PackpbiTie HeonpeaeIEHHOCTEH BUIA 0’

818

" . sin x
[NepBriii 3aMeuaTenbHbii npeaen GyHkmMu ¥ = —— npu x — 0
x

INpeaen nocnenoBarenabuocTH. Bropoli 3ameuarensasrii npeaen. Hatypaneasie torapudmer.
CpaBHeHHe OeckoHewHO MaIbIX GyHKIWH, DxBuBancHTHEIC QyHKIH HenpepeisHocTs GyHkuuu. Tou-
KM paspbiBa ¥ ux kiaaccudukanns. CrolicTBa HEMPEPHIBHEIX QYHKIUN

HudpdepenunanbHoe ucuncaeHne PyHKIMIA 0AHOH NepeMEeHHOH

[TonsiTe npon3BoAHOH PyHKIUY, €€ MEXaHUYECKUN U T€OMETPUUECKHUM CMBICII.
Huddepernunan GyHKINHE 1 €10 FeOMETPUUECKUIN CMBICI

[Tpon3BOaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (bYyHKLHII.

[Ipasuna muddepeHnpoBaHys.

IIponsBoaHas CiOXXKHON QyHKIMH

JuddepeHirpoBanne 3aJaHHbIX B IapaMeTPUHIECKOH U HeIBHOU popme

Teopembr @epma, Possi, Jlarpanska, Kowu, Jlonurans

Heobxoaumble U JOCTaTOYHbIE YCI0BUsI Bo3pacTaHus (yObiBaHMsA) QyHKIMN.

MakcuMyMbl 1 MUHUMYMBI Oy HKIINH

[Mopsinok uccnenoBanusi PyHKIMHI C TOMOLIBIO IPOU3BOIHON U MOCTPOEHHS €€ rpaduka
DyHKIMU HECKOJIBKHUX NMepeMeHHbIX

OO6nacTp onpeneneHus], TMHAA YPOBHA (DYHKLUU ABYX NNEPEMEHHBIX.

[Ipenen u HeMpepbIBHOCTb (YHKIMH ABYX I€PEMEHHBIX.

YacrHble npomsBoaHble. ITomHbii nuddepesuuan.

DkctpeMyM (pyHKLHHK ABYX nepeMeHHbix. Hanbosbiiee 1 HanMeHblee 3HaueHNs (yHKIUH
IBYX MIEPEMEHHBIX B 3aMKHYTOH O0JIaCTH.

[IponsBoanas no HanpasieHuto. [ pagueHT ckanapHOro nojis. Meron HaMMEHbLINX KBAJPaTOB
111 00pabOTKH SKCIIEPUMEHTAIIbHBIX TaHHbIX.

Jlorapudpmuueckoe auddepeniupopanue ¢yHKIUI

Heobxonumble U JOCTaTOYHbIE YCIOBUS BO3pacTanus (yOpiBaHMs) Gy HKLIMH.

MakcuMyMbl 1 MUHIMYMBI (yHKLIUH
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57. Tlopsinok ucciaenoBaHus GyHKIUH C MOMOLIBIO MPOU3BOIHOIN 1 MOCTPOeHHs e€ rpaduka.

Oo0pasen 3K3aMeHANIHOHHOTO OUIETA

1. Vron MECXKAY ABYMsI BEKTOPAMU, YCIIOBHS UX MEPTICHAUKYIIAPHOCTH U NMAPAJIICIIBHOCTH
(TeopeTHueckuii BOMpOcC).

2. Pewmnts cucreMy NUHEHHBIX YypaBHeHHH MeTonioM Kpamepa 2x, =X, —xy3=1,
x; +3x, +4x;, =6.

Haiitu yriosoii koadduuueHt npsmoii, npoxonsiuei yepes Touky A4 (-2;5), B (-3;4).
4. Haiitu cnepyroinue npenensr:

(9%

5. Haiitu npoussoauble byHkumii: 1) y = 6x — % + 3\/;,
X

9) y=e>*"%;) y=cos> 10x

11) x? y+ y3 e =x,

7.3.00pa3en KOHTPOJIbHOH PadoThI AJ1s1 TEKYIEro KOHTPOJIsA

Paznen «2neMeHTbl IMHEHHON U BEKTOPHOH anredphl, aHATMTHYECKasi TEOMETPHUSDY.

1. Haiitn nponsseaenne A-B n B-A4 wmarpun A =8 —11)’ Bz(_é _? _3)

2. Pemuts cucremy ypaBHeHuii  a) MeronoMm Kpawmepa, 6) meronom I'aycca.

3.Jlanbl yeTbipe TOukU: HailTh, MpUMEHsIsl BEKTOPHYIO anrebpy:
a) yroi ABC;
0) mnomane TpeyroipHuka ABC;
B) 00béM mupamuaer ABCD.

4 Ilpusectu ol1ee ypaBHEHHUE MPSIMOH K BUAY B KOTPE3Kax» M MOCTPOUTH €€.

5 IlpuBecTu obliee ypaBHEHHE KPHBOii BTOPOro mopsaaka  3x2 +2y% +6x+4y —1=0
K KaHOHMY€e-CKOMY BHly U MOCTPOMTD €&.

Bropon cemecTp

Bonpocs! 1J1s1 KOHTPOJIsI K NepBoOi py0e:kHOI aTTecTauuu
NuTterpanbHoe ucunciaeHne Gynkunii 0qHOH nepeMeHHOH

Heomnpenenénnslit nuaTerpan u ero coiictsa. Tabinna HeonpenenéHHbIX HHTETPAIOB.
Henocpencreernoe naTerpuposanne, [IpumMeps! BLIMMCISHUSI HHTETPAJIOB C MOMOIIBIO TaOIuy-
HBIX UHTETPAJIOB U MPUBEIEHIEM HHTETpaja K TabJIM4HOMY IIpeoOpa3oBaHueM MOABIHTErPalib-
Holi ¢pynkuuu. [Iposepka oTBera nuddepeHIMpoBaHHEM MTOTYUEHHOTO OTBETA.

MeToa HHTErpUPOBAHUS IOABENEHUEM MO 3HaK AuddepeHnnana, MeTol 3aMeHbI TIEPEMEHHOIA.
4. VIHTerpupoBaHHE MO YaCTSM B HEONIPENEIEHHOM HHTErpale

N —

W
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24,

26.
27.
28.

29.
30.

KowmmiekcHbie uncna. Anredpaudeckas Gopma 3amiucH KOMILUIEKCHOrO Yuciaa. Moaynb u apry-
MeHT. JIefCTBYsI Hal KOMIUTEKCHBIMU YUCTaMu. T pUuroHoMerpuyeckas popma 3anmucu KoM-
IJIEKCHOTO YMCIIA.

PasnoxeHune MHOrouJieHa Ha JUHEHHbIE U KBaApaTHble MHOXKUTENU. MHTErpupoBanue panuo-
HaJBHBIX npobeii. Tumel mpoctedmmx qpodel u UX UHTErPUPOBAHUE.

HHTerpupoBaHne paluoHAIBHBIX APOOel METOIOM pa3NIoKeHUs Ha MpocTeHime Apodu.
UnTerpupoBaHue MpoCcTeHIINX HPPALMOHATIBHBIX (QyHKIIHH.

HHTerpnpoBaHye TPUrOHOMETPHUECKUX (QYHKLHH, YHUBEPCANbHAS TPUTOHOMETPUYECKAs
MOJICTAHOBKA.

Onpenen€HHbIN UHTErpaj U €ro CBOICTBA.

®opmyna HetoToHa-JIeiibHuma.

3aMmeHa NepeMeHHOH B OINpeieIEHHOM HHTerpase.

Huterpuposanue onpenenéHHoro MHTerpaia 1no 4actsiM.

Broraucnenue miommaneii miockux Guryp, BEIMUCACHHUE AHHBI IyTH KPUBOH, OOBEMOB TEJI.
HecoOcTBeHHbBIE HHTETPATIBL.

HHTerpainel ¢ O6CKOHEYHBIMHE MPEeaMu HHTETPHPOBAHUS.

HHTerpael OT HeOrpaHMUEHHBIX (YHKIIHHA.

Obpazey 3a0anus 015 nepeoil pydexncHoil ammecmayuu

Haiitu cnenyromme HHTErpabl:

1 3
e 2 3 . -2 . —2x g... dx
1)J. x 3ldcs 2) Ism dxdx; 3) }[xe dx ; 4)£—l+ —

Bonpocwt 0n1a konmpons ko eémopoil pybescnoi ammecmayuu

Huddepenunanbable ypaBHEHUs: onpeneieHue, nopsaok Y.

Pemenune nuddepenunanpaoro ypasHeHus 1-ro nopsaka: onpeneneHue; odiuee 1 YaCTHOE pe-
LICHUS.

HuddepeHunanbHble YpaBHEHHS ¢ Pa3AeSIOIIUMICS MEPEMEHHBIMU: ONpeneieHHe U alrOpUTM
peLUeHHs.

Pewrenne ogHoponueix 1Y 1-ro nopsaka: onpeaeneHue U alrOpUTM peLieHus.

Pewenne nuuelinbix 1Y 1-ro mopsinka: onpeneaeHue U airOpUTM PelieHus.
Huddepenunanbable ypaBHEHHH 2-T0 TIOPSIIKA: OMpeneaeHne, o0Lee U YaCTHOE PELICHHS.
Pewenue YPaBHEHHU, ZOMY CKAFO LU X MOHHKEHHNE nopsnka BUAOB!
V=L, Y =1y Y = 100)).

Jlunetinbie oqHOpOAHBIE /1Y 2-ro nmopsigka: Teopema ero peleHue.

Jluneitnbie ogHOpoaHbIe /1Y 2-10 MOpsiAKa ¢ MOCTOSHHbIMH KO3 pULeHTaMu.
XapakTepUCTHYECKOE YPABHEHHUE U CTPYKTYpa OOIIero pemeHus

Jluneiinble HeonHOpOAHBIE /1Y 2-T0 MopsiAKa ¢ IOCTOSHHBIMU KO3 (hHIMEHTAMH CO CIELMAIb-
HOH MPaBOi 4acCThIO

Merton Bapuallii NPOU3BOJIbHBIX MOCTOSTHHBIX (MeToA Jlaepansica)

Cucremsl nuddepeHInaNbHbIX ypaBHEHHI. MeTOn HCKITIOUEHH ST PELIEHHS CUCTEMBI

YPaBHEHUI.
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O0pa3sen 3aganns aJis BTOPOi pPyOe:KHOH aTTeCTALMH

Pemuts nuddepenunanbabie ypaBHEHUs:

, y+3
1 y=222
X

YT YL
2) y_x2+x+4,

2
i 3) »'2y= 3x3

2

4)

y'=T7y+6y=x—-1.

Oo6pazen 3agaHus 1J1sl CAMOCTOATEIbHOH PaGoTHI CTYAEHTA

HeonpeneneHHbli Onpenenennbiii Heco6cTBeHHbIi
HHTerpaJ HHTErpaJj HHTerpaJj
HHuTterpuposanne NoaBEACHUEM Henocpencreennoe npumenenne | MHTerpansl ¢ OeCKOHEYHBIMU
O] 3HAK L[I/I(b(bepeHuHana: ¢dopmy el HeroTona — Jletibauua: 1) 2 dx
1 J‘ x+1 o 2) J- g }(IJF‘/;)z . npenenamu: 1) '[l—i—x
2x2 +9 cos® x 1 2

HHuTterpuposanne o 4acTsm:

3) I (4—3x)e"dx

3aMeHa NepeMEeHHOH: 2)

5t )

HHrerpasbl ¢ HeorpaHH4€H-
HBIMU NNOABIHTCTPAJIbHBIMHA

o) 0 2) _dx
YHKIOUAMHU .([M

Hurerpuposanne pyHKLMYN BUIA

Ax+B " Ax+B
Vax? +bx+c ax? +bx+c

4) J‘ xdx
V44 6x— x2

ITnomane niockoi Gpurypel.
Briuncnuts miomans GUrypsl,
OTPaHUYEHHON JUHHUAMH:

3) y=(x—2)3; y=4x-8

HHrerpupoBanne paluMOHAIbHBIX
(1)yHKum‘i'
5) J‘ X+ 4A +4x+2
x +l A +x+ 1)

I/IHTerHpOBaHI/Ie
HUPPALMOHATIBHBIX (YHKLIMIA:

dx
2B Wersiti

TeopeTuueckne BONPOChbl, BBIHOCUMbIE HA IK3aMeH

HNuTterpanbHoe ucunciaeHne GyHKIHiA 04HOH nMepeMeHHOH
1. Tlousitre nepBooOpasHoii. HeonpeneneéHHbIN nHTErpat 1 ero coiicraa. Tabnuma
HEOIIPENeIEHHBIX HHTETPAIOB.
2. OCHOBHbIE METOABI UHTETPUPOBAHMSI. HENIOCPEACTBEHHOE HHTETPUPOBAHHE.

(o]

4. luTerpupoBaHue MO YacTsIM B HEONPENEIEHHOM HHTerpale

MeToa MHTErpUpPOBaHUS MOABEACHHUEM MOJ 3HAK nuddepeHrana, METOI 3aMeHbl IePEMEHHON

17




10.
11.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.
24.
25.

26.
27.

KommuekcHele uncna. AnreOpandeckas GopMa 3aMMCH KOMIUIEKCHOrO 4ucia. Moayib U apry-
MeHT. JleficTBUA Haag KOMIUIEKCHBIMH dYHciIaMU. TpuroHomerpuyeckas ¢opma 3amucH KOM-
TUIEKCHOTO YHCJIA.

PaznoskeHne MHOrouwieHa Ha JIMHEHHBIE U KBagpaTHble MHOXUTENU. HMHTEerpuposanue pauuo-
HaIbHBIX Apodeii. Tumnel mpocTefmux npodel U UX UHTErPUPOBAHUE.

HHTerpupoBanne panuoHaIbHBIX ApoOel METONOM Pa3JIOKeHHs Ha npocTeimue apodu. MHTe-
rPUPOBAHUE MPOCTEHIIUX UPPALIHOHATBHBIX (PYHKIIHH.

HUHTerpupoBaHnue TPUrOHOMETPUUYECKUX (DYHKLMH, YHUBEpCaJIbHass TPUTOHOMETPHYECKas Mon-
CTaHOBKA.

3anaqu, NMPUBOAALLHE K MOHSITHIO ONpenenéHHoro uHrerpaina. OnpenenéHHblii HHTErpaa U ero
CBOMICTBA.

dopmyna HetoToHa-JIefibHua. 3aMeHa nepeMeHHOH B ONpeneNIEHHOM HHTerpase.

dopMya UHTErPUPOBAHUSA T10 YaCTAM [l ONPEAEIEHHO HHTETpana.

[Ipunoxenust onpenenéHHOro HHTerpana: BbIYUCIEHHE MIolaei miockux GUryp, BEIYUCICHUE
JUTHHBI IyTH KPUBOH, OOBEMOB TeJI.

. HecobcTBennrbie nuTerpansl. HTErpasis ¢ 6eCKOHEUHbIMU NpeaesiaMi HHTErPUPOBAHUS.

HHTerpanbl OT HeOrpaHUYEHHBbIX (BYHKLMHA.

HudpdepenunanbHbie ypaBHEeHHS

Juddepenumanbhubie ypaBHeHus: onpenenenue, nopsaok Y, pemenue /1Y,
HubdepennnansHoe ypaBHeHHe 1-ro nopsiaxa: onpeznenenue; oduiee U 4aCTHOE PELIEHHS.
Teopema cyimecTBOBaHUS U €IUHCTBEHHOCTHU pelenus ausa Y 1-ro nopsnka.

AV ¢ pa3nensommuMncs NEPEMEHHBIMU . OTIPEAENICHUE U NMOPSIAOK PEIIEHUS.
Onnopoansie 1Y 1-ro nopsinka: onpeneneHyue U NOPSAAOK PElIeHMUS.

JIuneiinsie J1Y 1-ro nopsaka: onpenesiieHue U MOPSIAOK PELIEHUs.
HuddepeHnmanbHble ypaBHEHUS 2-I0 NOPSIAKA: ONpeneieHte, B OOLEro perneHus:;
Teopema CyLEeCTBOBaHMS M €IMHCTBEHHOCTH PELICHUS.

IIpocreiinue ypaBHEHHs, NOIyCKaOL e IOHHKEHHE NOPsKa:

Y= G, Y =y, Y =100

JIuneinsie /1Y 2-ro nopsinka: HEOJHOPOAHbIE U OHOPOAHbIE ypaBHeHHs1. Teopema
CYLLECTBOBAHHS U €AMHCTBEHHOCTH PELICHHSI

JIuneinble onnopoansie 1Y 2-ro nopsiaka: Teopema o CTPYKTYpe ero pereHus
Heonnoponnsie nunelinbie /1Y 2-ro nopsiaxa: Teopema o0 CTPYKType o0IIero pereHun
Jluneitubie ogHOpoaHbIe IV 2-ro nopsiaka ¢ MOCTOSHHBIME KO3 PpULIEHTaMU.
XapakTepUCTUUECKOE YPABHEHHE U CTPYKTYpa OOIIEero pereHus

Jluneiinele HeogHOpoaHble JIY 2-r0 nopsiaka ¢ MOCTOSTHHBIMU KO3 PHIIeHTaMH CO
CMELHABHON MPaBOi YaCThIO

Meron BapuaLuH NPOU3BOJIBHBIX MOCTOSIHHBIX (MeToxn Jlaepaniica)

Cucremsl nuddepeHIHATBHBIX ypaBHEHHI. MeTOn HCKITIOUEHHS PELIEHUs CUCTEMBI
YPaBHEHUH.

Odpa3zen 3xK3aMeHANIHOHHOTO OUJIeTa

1. IlepBooOpasnas. 3amauya Koum ams JIY
2. Haiitu unTerpainsr: 1) J(xS - % + %/x_zj dx, 2) J.x cosxdx; 3) J-de
X

+o0
4. Beraucaute HeCOOCTBEHHBIN HHTErPajl MIIM YCTAHOBUTD €r0 PACXOAMMOCTh: I
1

5x2 +16
2 9
dx \/;C—
414 5) | X2 —dx.
!x !;\/ -1

dx
xt
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5. Pemnts muddepeHimanbHbie ypaBHeHUs: 1) (l +e* )yy’ =e*, y(0)=1; 2) y' — Xo Z;
y X

3) v +xiy=x?; 4) y"+2y =x>+2.

Tperuin cemecTp
Bonpocs! 4J1s1 KOHTPOJIA K NepBOH pyOe:kHOH aTTecTALUH

KpaTtHble, kpuBoJIMHeiiHbIE H TOBEPXHOCTHBIE HHTEIPAJIbI
Brrucnenne nBoHHOroO MHTErpaja B 1€KapTOBBIX KOOPIUHATAX.
2. BpMucnenue 1BOMHOrO MHTETPaja B MNOJSPHBIX KOOPAMHATAX.
IIpunosxxeHust IBOMHOTO MHTETPaja: BHIUUCICHHE 00bEMA LIMIMHAPUIECKOTO Tea,
IUTIOILAAN TUIOCKOH (PUTYPBI, MAcChl IJIOCKOH IJIACTUHKHU C MEPEMEHHON TNIOTHOCTBIO,
CTaTU4Y€CKOr0 MOMEHTAa OJHOPOIHON MJIOCKOH (PUrypbl, KOOPAMHAT LHEHTPA TSKECTH
IJIOCKOH (PUTYPBL, MOMEHTOB HHEPLIMY MaTePHAIbHOW TOYKH, U TUIOCKOH (PUTypHL
TpoliHol nHTEerpan u ero BeIMUCIEHHE B 1EKapTOBbIX KOOPAUHATAX.
Brrancnenue TpoiHOTo HHTETpaja B IMIIMHAPUIECKUX U CPEePUIECKUX KOOPAHHATAX.
IIpunoskeHust TPOHHOrO MHTErpaia; BhIYUCICHHE 00BbEMA Tela, MacChl Tea.
Bpruucienrue KpuBOJIMHENHOrO HHTErpaia no KOOpaAUHaTam
Bpruncienrue KpuBOJIMHEHHOTO HHTErpaia no AJIUHE IyTU.
Brrucnenne noBepxXHOCTHOrO UHTErpana 1-ro pona.
0. IlpunokeHne MOBEPXHOCTHOIO MHTErpaja 1-ro poga: BBIMHUCIEHHE MACChI, CTaTHYE-

CKMX MOMEHTOB, MOMEHTOB UHEPLINH, IUIOIAAN MOBEPXHOCTU
11. Beruucienrue noBEpXHOCTHOIO UHTErpajia 2-ro poaa

—

(9%

=00 N0 L A

Oopasen 3agaHus AJst nepBoi pyOesKHOH aTTecTALMH

. o 2
1. BpucaInTh ABOWHON UHTErpA J‘xy dxdy, tae
D

2. BpMUCIUTH KPUBOJIUHENWHBIA HHTErPAIT I(xz + yz)dx + 2xydy BOONb IyTH KyOU4EeCKOU
L

napalosbl y = x° OT TOUKH A(1; 1) no Touku B(2; 8).

Yucnaosble H PYHKUHOHAJILHBIE Psi/IbI

12. Tlpocreiiine npuMepbl BBIMUCIEHUSI CYMMBI YUCJIOBOTO psAfia

13. HeoOxoauMmslil Mpu3HAK CXOAMMOCTH YHCJIOBOTO psifia

14. «3TanoHHbIE PSIAB . PS TEOMETPUUECKON MPOrpeccHy U 00OOIEHHBIN
TaPMOHHUYECKUN AL,

15. TlpusHaku cpaBHeHuUs Ay ucciegosanus UP Ha cxonquMocCThb

16. Uccnenoanue cxogumoctd YP ¢ momowbro 1-ro u 2-ro npu3HakoB CpaBHEHMUs], MIpe-
IeJbHOrO MpU3HaKa CpaBHEHMs, Mpu3Haka JlanamOepa, paaukaabHOTO U HHTETPAIbHOTO
npusHaxkos Kommn.
3nakonepemennbie psiabl. [Ipusnak JleiOHMIA 15151 3HAKOUEpEAYFOIIerocs psiaa.

20. JocTaTo4YHbBIN MPU3HAK CXOAUMOCTH 3HAKONIEPEMEHHOrO psAna. Teopema Pumana.

21. ®yHKIMOHANBHBIE PAIBL.

22. Crenennble psigpl. HaxoxkaeHne nHTepBaia U paanyca U CXOAUMOCTH.

23. Psnbl Teitnopa u Makiopena. PasiokeHne snemeHTapHbIX GyHKIMA B psag Tefinopa.
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Oolpaseu 3agaHus 1Jist BTOPOii py0eKHOMH aTTecTAlHH

S . S R
2.2 4.3 8-4 16-5 32-6

1. Hanucatp oOuIuit uneH psina

4
n=1"1 n=1" n

a0 ao n e o)
2. HccnenosaTh Ha CXOJUMOCTb YHCIOBBIC PsIfIbI: 1) 23}1% 2) 25—5, 3) Z(—l)” lq .

n="1

[es]

- n
o X
3. Haiitu 065acTb XOAUMOCTH CTEMIEHHOIO psia E

nzl“/; .

Oo0pasen 3agaHus AJIS1 CAMOCTOSITEIbHOI PA0OTHI CTYAeHTA
Loy
1. U3MeHuTh NOPsANOK UHTEMPUPOBAHUS B IOBTOPHOM UHTErpaje I dy I S(x, y)dx.
0 ¥y
2. llpencraButh JBOMHON UHTErPas J-J‘ f(x,y)dxdy B BUAE MOBTOPHOTO, €Ciiu 00JacTh ) 3a1aHa Jiu-
D
Husimu., D x° =2-y; x+y=0.

3. BeruucnuTh TpOWHON UHTErpaT: J-J‘J‘(vz +y 427 )flxd).-’dz, V:0<x<3, —-1<y<2, —-1<z<1.
I“’

4. BbMUCIUTD KPUBOJIMHEHHBIN HHTErPAJT J-(x + y)dxdy, , The AB — OTPE30K NPSIMOH, COENUHSOIIEN
4B

Touku (0; 0) u (4; 2).5.
5. BBIMUCIUTH ¢ IOMOLIBIO IBOMHOIO MHTErpasia 00bEM Tea, OrpaHHYEHHOTO KOOPAMHATHBIMU

TIOCKOCTAIMH x =0, y=0, z=0 U MIOCKOCTBK x +y+z—1=0.

4. BeIMUCIUTD KPUBOJIMHEUHBIN HHTErPa J‘(X’L y)dxdy, , The AB — OTPE30K MPSMOH, COEAMHSIIOLIEH
4B
Touku (0; 0) u (4; 2).

5. B xopoOe 6 kpacHbIX U 4 cuHUX KapaHpama. Haynauy usBnekaroT Tpu kapanpama. Hafitu Bepo-
SITHOCTD TOI0, UTO ABa UX HUX - KPACHBIC.

TeopeaneCKue BOIIPOCHI, BLIHOCHMbI€ HA 3K3AMEH

KpaTtHble, KpuBoJIMHEHbIe H MOBEPXHOCTHBIE HHTEIPAJIBI

3agauy, NPUBOISINUE K IBOHHOMY UHTErpary

Briuncnenue ABOIHOrO UHTETpaja B 1€KapTOBbIX KOOPANHATAX.

Boruncnenne 1BOMHOTO MHTErpaja B MOJISPHBIX KOOpAUHATAX.

IIpunoskeHust ABOWHOTO UHTErpaja: BbIYUCIeHHEe 00bEMA MIMHAPHIECKOTO TEa, TI0-

A1 TJIOCKOH (PUTypbl, Macchl MJIOCKOMN MIACTHHKU C IEPEMEHHO IJIOTHOCTBIO, CTATH-
YECKOro MOMEHTA OAHOPOIAHON MJIOCKOH (hUTYPBI, KOOPAWHAT LEHTPA TSHKECTH TUIOCKOM
burypbl, MOMEHTOB HHEPLIMH MAaTEPUAIBHON TOYKH, W TUIOCKON (PUTYPHI.

D=
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12.

13

15.
16.

17.
18.
19.
20.
21.

22.

23.

24.

25.

26.

0.
1. IlpunoxeHre NOBEPXHOCTHOIO UHTErpana 1-ro poga: BBIMHUCIEHUE MACChI,

TpoiHON MHTErpal U €ro BBIYUCIEHHE B 1€KAPTOBBIX KOOPAUHATAX.

Boruncnenue TpoOHHOro WHTErpana B HUIHHAPUIECKUX U CPEPUUECKIX KOOPINHATAX.
[IpunosxeHust TPOHHOrO MHTErpasa: BhIYUCIEHHE 00BEMa TeJla, MacChl Tea.
Brraucnenne kxpuBOIMHENHOTO UHTErpaja no KOOpAUHATaM

Brruucnenue KpUBOJIMHERHOTO UHTErpaia Mo JJUHE OyTH.

Brranucnenue noBepXHOCTHOIO UHTErpana 1-ro poaa.

CTaTMYECKUX MOMEHTOB, MOMEHTOB HHEPLIMH, IIJIOLIAIU NOBEPXHOCTH
Brruucnenue noBepXHOCTHOIO HHTerpana 2-ro poaa

Yucaosblie 1 PYHKIIMOHAJIbHbIE PAABI

. HeoOxoaumblii mpU3HaK CXOAMMOCTH YHCJIOBOTO Psizia
14.

DTaJOHHBIE PSMBL PSAA FEOMETPHUECKON NPOrpeccHu U 00OOIIEHHDIN rapMOHHYECKHI
psna.

IIpusnaku cpaBHeHHUs nas uccnenosadus YP Ha cxOnUMOCTh

Hccnenosanue cxonqumocty YP ¢ nomombto 1-ro u 2-ro npu3HakoB CpaBHEHUs, IIpe-
IEeTBbHOTO PU3HAaKa cpaBHeHHsI, npu3Haka JlamamOepa, panukaabHOrO M HHTETPAIbHOIO
npusHakos Kommn.

3HakonepeMeHHbie psanbl. [Ipusnak JleliOHMua fuist 3HAKOUEpeAyIOImEerocs psaa.
JlocTaTO4HBIN NPU3HAK CXOAUMOCTH 3HaKONepeMeHHOro psaa. Teopema Pumana.
@OYHKLHMOHAIbHbIE PSAbI

Crenennsle panbl. HaxoxxneHne unrepsana U paguyca U CXOAUMOCTH.

Psiner Teiinopa u Maknopena. Paznoskenue snemeHTapHbsix GyHkuuid B psag Teitnopa.
OcHOBBI TEOPHH BEPOSITHOCTEH H MATEMATHYECKOI CTATHCTHKH

OO6ume mpaBuIa KOMOMHATOPUKH NPABHIIO CYMMBI, TPABUJIO TPOU3BENEHHUs. BrIOOpKH
sneMeHTOB. Pa3melenusi, nepectanoBkH, coueTanus. CiaydaiiHble COOBITHS U ONEpauu
Han HUMHU. HecoBMecTHbIe coObITHs. I1osiHAas rpynna nonapHO HECOBMECTHBIX COOBITU.
Knaccuieckoe onpenenenne BEpOsITHOCTH.

®dopMyna nonHou BepossitTHocT. Dopmyna banieca. IlosTopHble ucnbiTanus. bunomu-
anbHOE pacnpenenenue. @opmyna bepnynnu. HaupeposTHelimee 3HaueHUE 4nucia Mo-
aBneHust cobwitud. JlokanbHas Teopema Myaspa - Jlannaca. Pacipenenenne Ilyaccona.
IlTonunomuanbHoe pacnpenenenue. Cnyuaiinas sennunsa. @yHKIUS paCIPENEICHHUS U €€
CBOMHCTBA.

JIMCKpEeTHBIE U HENPEPBIBHBIE CIy4YaiHble BeJUYMHBL. [1M10THOCTD pacnpenenenus, e
cBoiicTBa. HopmanbHbiii 3aK0H pacnpeneneHusi. HezaBucumele ciydaiiHble BETUYUHDI.
UncnoBble XapaKTEPUCTHKH CIy4YalHBIX BEJIMYMH. MaTemaTuiecKkoe OKuaaHue, e€ CBOn-
cra. Koapuuuent koppensuuy, ero CBOHCTBA.

OCHOBHbIE TIOHATHS MAaTEMAaTH4ECKOH CTAaTUCTUKU: BBIOOPOYHAsk COBOKYIHOCTb, I'€He-
panbHasi COBOKYITHOCTb, MOBTOPHAsl BbIOOpKa, O€CrIOBTOPHAs BbIOOPKA, OTHOCHTENbHBIH
nokasatesb BbiOOopky. Owmnbka penpe3eHTaTUBHOCTH. | eHepaibHas CpenHsisi, BbIOOpOU-
Has cpeansisi. JloBepuTesbHble HHTEPBaJbl A OLIEHKH MaTeMaTUYECKOTO O)KMIaHUs
HOpMaJibHOTO pacnpeanenenus. OueHka BeposSsTHOCTH (OMHOMHAIBHOTO pacTIpeeIeHus)
110 OTHOCHTEJILHOH 4acToTe.

Crartucruueckoe pacnpeneneHne BblOopku. ITomuron yacror.
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Oo0pa3zen 3>K3aMeHALHOHHOIO OHJIETA

1. MccnenoBaTh Ha CXOAUMOCTb YUCJIOBBIE PsiAbl: 1) 2”1%3 ;2) Z%

n=1 n=0

» 2nxn

2. Haittu 00;1aCTh CXOOUMOCTH CTEMEHHOTO Psiaa; Z >
n=1
3. IIpeacraBuTh ABOMHON UHTETPaI ” f(x,y)dxdy B BUIE TOBTOPHOTO, eciii 00nacTeh 1) 3anaHa Jiu-
D

HusMH, D x*=2—-y; x+y=0.

4. BbIYUCINTH KPUBOJIUHEHHBIA UHTETPaT J'(x+ y)dxdy, » The AB — OTPe30K MpPAMOH, COeNUHSIIOLIEH
4B

Touku (0; 0) u (4; 2).

5. B xopoOe 6 kpacHbIX U 4 CMHMX kapanaawma. Haygauy w3BnexkaroT Tpu Kapanaaiua. Haiitu Bepo-

STHOCTb TOT'O, YTO BA UX HHUX - KPACHBIE.

6. BbIUUCIUTE KPUBOJIMHEHHBIA HHTErpal J‘(xz + y?)dx + 2xydy BHONb Nyru KyOUUecKoil mapabobl
L

y= x> ortouku A(1; 1) mo Touku B(2; 8).
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7.4. Onucanue NoKasare/ield © KPUTEPUEB OLIEHHBAHMS KOMNETEHUHI HA PA3JIMYHBIX ITANAX U POPMHPOBAHHS, ONHCAHUE HIKAJIBI

OUCHHUBAHUS.

Taoauua 7

[lnanupyembie pe3yJib-
TATBI 0CBOCHHS KOMIIe-
TeHLHH

Kpurtepun onennBanns pe3yiLTaToB 00yueHHs:

HaumeHnoBanue
OLIEHOYHOI'0
cpeacTBa

MeHee 41 6a10B
(Heyn0BJ1€TBO-
PHUTENIBHO)

41-60 6ana0B
(ynoBnerBo-
PHUTENbHO)

61-80 6ans0B
(xopowo)

81-100 6annos (0oT-
JINYHO)

OI1K-3 CnocobeH MPUHUMATh PEHICHAS B MPOGhECCHOHATBHOH cepe, HCTOTb3y I TCOPSTHUCCKHE OCHOBBI H HOPMATHBHYFO 023y CTPOMTEIBCTBA, CTPOUTCIBLHON HHAYCTPUH U

JKMJTHITHO -KOMMY HAJTBHOTO XO 3SHCTBA

3HATB: OCHOBHBIE TEPMHU-
HBI U OIpeaeNeHust B 00-
JaCTH CTPOUTENLHOTO Ma-
TEPHUAJIOBEICHHS,
Hasnauenne u knaccudu-
KaLHEO CTPOUTENbHBIX
MaTepPHAJIOB,

cBeneHHst 00 OCHOB-
HbIX CBOMCTBax CTPOMU-
TEJbHBIX MAaTEPHAJIOB,
TEXHOJIOTUH UX TPOU3-
BOJICTBA U 00JIACTSIX MPH-
MEHEHHUsI TEXHOJIOTHH HX
MPOU3BOACTBA U 00ACTIX
PUMEHEHHUs

dparMeHTapHbIC
3HaHUS

Henoanbie
3HAHUA

Cdopmuposan-
HbIE, HO COnep-
Kalllie OTIeb-
Hble MpoOeIbI
3HaHUs

CdopmupoBaHHbIe
CHUCTECMATHUYCCKHE
3HAHUA

KommiekT 3amanuii aist BBIIOJI-
HEHUs! pyOeKHBIX aTTE€CTAIIU ,
BOIIPOCHI 110 TEMaM /pasnesam
IHUCLMILUIAHBI BBIHOCUMBIE HA 3K-
3aMEHAlMOHHBIE OUJIETDI

YMeThb: NpOBOAUTE MO~
00p MeTONOB OLIEHHBAHMSI
Ka4yeCTBA CTPOUTEILHBIX

YacTtuyHbie
YMEHUs

Hermnonnbie
YMEHUs

YMeHus NnoJiHbie,
JIOMYCKaKTCs He-
Oonbliye OmHOKH

CdopmupoBanHbIe

YMEHUs
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MaTepHUaos;
MPOBOJIUTH SKCIIEPUMEH-
TaJIbHbIE UCCIIEOBAHUS
CBOMCTB OCHOBHBIX TIOHSI-
TH

Baaaerb: METOIMKOM
pacdera noTpeOHOCTH Ma-
TEPUAJIOB IJIs1 U3TOTOBJIE-
HUS 1 MOHTaka KOHCTPYK-
LU, METOZAMHU KOM-
TJIEKCHOM OLIEHKH COCTa-
Ba, CTPOEHHs], CBOWCTB U
KaueCcTBa MaTepUAJIOB U
U3JIEJINI TPU UX BBIOOpE
IUJIS1 CTPOUTEILCTBA; KOM-
MBIOTEPHON TEXHUKOHN U
UHTEPHETOM B TEKYIlIEH
pabore.

YacTuyHOE Blia-
JACHNEC HABBIKAMHAU

Hecucrematu-
YECKOe MpH-
MEHEHNE
HAaBBIKOB

B cucrematnue-
CKOM ITPUMEHE-
HHUH HaBBLIKOB JI0-
My CKaIOTCsl MPo-
Oebl

VYcnenHoe U cucre-
MATHYECKOEC HpI/IMe-
HEHUE HABBIKOB
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8. Oco0eHHOCTH peann3aluu AUCUHMILUITUHBI AJI51 HHBAJIUAOB U JIML ¢ OrPAHHYEHHbIMH

BO3MOKHOCTAMH 310POBbSA

JInis oCy1eCTBICHUS MPOLIENYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTe-
cTauy OOyYaromuxcs co3AaHbl (POHIBI OLEHOYHBIX CPEACTB, aAaNTHUPOBAHHBIE JJIsi HHBAJIUIOB M
JHL ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbSI U TIO3BOJIIIOIINE OLEHHUTH JOCTIKEHHE UMH 3a-
IUIAHUPOBAHHBIX B OCHOBHOH 0Opa30BaTENbHOW MporpaMme pe3yjbTaTOB OOydYeHHs] W YPOBEHb
c(pOPMHPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBJICHHBIX B 00pazoBaTenbHOi nporpamme. dopma mpo-
BEACHUS TEKyLIEeH aTTeCTallly IJIsl CTYJEHTOB-MHBAJIHMIOB yCTAHABJIUBAETCS C YYETOM HMHIUBHIY-
AJNbHBIX NMCUXO(PU3NMIECKUX OCOOEHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbO-
Tepe, B hopMe TecTupoBanus U T.1.). [Ipu TecTupoBaHuU 1Jis CNAOOBUIAIIUX CTYIEHTOB MCITOJIB3Y-
10TCs1 (POHIBI OLICHOYHBIX CPEACTB ¢ YKPyMHEeHHbIM IupupToM. Ha sKk3aMen mpuriamaercsi Comnpo-
BOXKAAIOLUH, KOTOPBIH 00eCIeunBaeT TEXHIHUECKOE COMPOBOXKIEHHE cTyaeHTy. [Ipu HeoOXomumo-
CTH CTYIEHTY-HHBAJIHIY MPEIOCTABISIETCS TONMOJHUTEIBHOE BPEMsl UJIsl MIOArOTOBKUA OTBETA Ha DK-
3ameHe (un 3auete). OOyuarommecs: ¢ OrpaHMYEHHBIMEI BO3MOXKHOCTSIMH 3HOPOBBST H 00y Yar0IIHeCs
UHBAJIHIbl 00ECTIEYUBAIOTCS MEYATHBIMU M 3JIEKTPOHHBIMU 00pas3oBaTejbHBIMU pecypcaMu (Tpo-
rpamMmsbl, yueOHbIe TTOCOOUS Il CaMOCTOSITETIbHON paloThl U T.1.) B opMax, aganTUPOBAHHBIX K
OrPaHHYEHHUSIM UX 37I0POBbsI U BOCIPHUSITUS HHPOPMALUH:

1) 1151 HHBAJIM/IOB U JIUL] C OFPAHUYEHHBIMH BO3MOKHOCTSIMU 3IOPOBbBSI 110 3PEHHIO:

- AJsA cJenbIX: 3aJaHHs Ui BBINOJHEHHs Ha CeMHUHApax W MPAKTUYECKUX 3aHATHSX
ohopMIISIIOTCST penibeHO-TOUeuHbIM pUpTOM bpaiiis Wi B BUAE 3JIEKTPOHHOTO TOKYMEHTa,
TOCTYITHOTO C TIOMOILIBI0 KOMITBIOTEPA CO CIELHATU3UPOBAHHBIM MPOrPAMMHBIM O0ECTIEHEHUEM IS
CJIETBIX, JIUOO 3aUUTBHIBAIOTCS ACCHUCTEHTOM, MHMCbMEHHBIE 3aJaHus BBIMOJNHSIOTCS Ha Oymare
penbedHO-TOUCUHBIM IIpUPTOM bBpaiinsd unu Ha KOMIBIOTEPE €O CIELUATU3HPOBAHHBIM
IIPOrPaMMHBIM O0€CIIEUeHHEM IS CJIETIBIX JIHOO HAJIMKTOBBIBAIOTCS] ACCUCTEHTY,;, 00y HarOLIIMCS JIsl
BBIMIOJIHEHUSI  3afaHusl IpPU  HEOOXOAMMOCTH  MPENOCTABIAETCS  KOMIUIEKT — ITHCBbMEHHBIX
NpUHAJUIEKHOCTeH 1 Oymara Ajsi mucbMa penibeHO-ToueuHbIM IpudTom bpaiins, kommbroTep co
CeLUATN3HPOBAHHBIM MPOTPAMMHBIM 00€CIIEUEHHEM JIJIsl CIIETIBIX;

- st ¢1a00BHASIINHNX: O0ECreunBaeTCsl WHAMBUAYaJbHOC PABHOMEPHOE OCBEIICHHE He
meHee 300 mokc; 00y4arommuMes 7Sl BBITIONHEHUS 3aIaHUs TIPH HEOOXOAUMOCTH TPENOCTABISIETCS
YBEJIMUUBAIOLIEE YCTPOICTBO, BO3MOXHO TakKKe HCIOJb30BAHHE COOCTBEHHBIX YBEIHMYHBAIOLINX
yCTPOWCTB; 3aAaHUS /IS BBITIOJTHEHUS 3a1aHUil OQOPMITSIOTCS YBETMYEHHDBIM LIPUPTOM,;

2) 1JIs1 HTHBAJIUAOB U JIUL] C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSI IO CJIYXY:

- AJIsl TIYXUX U CJa0ocapnuamux: 00ecrneunBaeTcs HallMuie 3ByKOYCUIMBAKOLIEHR anmnapa-
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TYpbl KOJUIEKTUBHOTO TIONB30BaHUS, MPU HEOOXOIUMOCTH O0YUArOIIMMCS MPEIOCTaBISIETCS 3BYKO-
YCHWIMBAIOIIAS alNapaTtypa HHAMBUAYANIbHOIO MOJB30BAHUSA; NPEIOCTABISATCA YCIYTU Cypaonepe-
BOIYUKA,

- AJIS1 CJIENOTJIYXHX OOIMYyCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOINEIO yCIyru THHIIO-
cypaornepeBogurka (moMuMo TpedoBaHuH, BEIIOIHAEMbIX COOTBETCTBEHHO IS CJICMBIX U TIIyXHX),

3) I JIUL C TSDKEJBIMU HapyIIEeHUsAMH PEeUH, [IyXHUX, CIa0OCHbIIAINUX JIEKIUH U Ce-
MHHApBI, IPOBOAMUMBIE B YCTHON GopMe, MPOBOAATCS B TUCBbMEHHON (opMe;

4) I WHBAJIUAOB U JHI] C OrPAaHUYECHHBIMH BO3MOKHOCTSIMU 30POBbsl, HMMEIIIUX
HAPYLIEHHs OMOPHO-ABHUIATEJIbHOI0 ANNMAPATA:

- JUIA JUL ¢ HapYLIEHUSAMU OMOPHO-ABUraTENILHOTO annapara, HapyIleHUs MU JABUTraTeIbHbIX
(bYHKIMH BEPXHUX KOHEYHOCTEH HJIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEW. MHUChbMEHHbBIE 3aJaHus
BBIMOJIHSIIOTCS] HAa KOMIIBIOTEPE CO CHELMATN3UPOBAHHBIM MMPOTPAMMHBIM O0ECTICHeHUEeM WJTH HaTUK-
TOBBIBAIOTCSl ACCHCTEHTY, BBIINOJIHEHUE 3aJaHUN (TECTOB, KOHTPOJBHBIX pabOT), MPOBOIUMBIE B

NHCbMEHHOH GopMe, MPOBOISTCS B YCTHOM hopMe myTeM onpoca, Gecebl ¢ 00y a0 iuMCs.

9. YueOHo-MeTOoAHYECKOE H HH(POPMALMOHHOE O0ecnedyeHrue TUCHHILTHHBI

1. Hauko Il E. ITomos A. I'., KoxeBrukosa T. fl. Beiciuas MaremMaTtnka B ypakKHEHUSAX U
sagauax. U.1, U.2. -M.: Beiciast mkosna, 2013.

2. I'mypman B. E. Teopus BeposATHOCTe! 1 MaTemMaTuueckas craructuka.—M.: Beicinas wikona,
2013.

3. Ilucemennsni 1. T. KorcnekT nekuuii o Beiciieil matematuke. [lomaHeiii kype. — M.: Beic-
mas mkoja, 2013.

4. Caunos A. A. Kparkuii kypc BeIcIiel MareMaTHKH, TOM. |, ToM 2. — I'posHbiif, 2016.

5. IlMumaues B. E. OcHOBBI BICIIEH MaTeMaTuku. — M.: Briciias mkosa, 2015.

6. Iluckynos H. C. Iudpdepenuuansaoe u narerpanpaoe ucuucnenus. — M.: UHTET'PAJL
[TPECC, 2007.

7. Abpynxamunos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kpatkuii kypc
TEOPUH BEPOATHOCTEN U MATEMATUUECKON CTATUCTUKU: TEOPHS, MPHUMEPbI, TUTIOBBIE PACUYETHI.
YueOHoe nocobue a1 CTy 1eHTOB TeXHu4eCKHx By30B. —Pocros-Ha-/lony: OO0 «/luanason», 2001

8. baraesa M. T. COopHuK 3a1a4 1O JIMHEWHON 1 BEKTOPHOU ajredpe U aHaIUTHIECKOH reMeT-
pun.— I'posnsnii, UIIL ITHH, 2007.

9. HMawmaesa JI. III., CocnambexoBa JI. C. COopHuk 3anau. AuddepeHipaibHblie ypaBHEHHSL.—
I'posneni, UIIL TTHH, 2010.

10. T'auaes A.M. ludpdpeperunanbHoe ucunciaeHne GyHKUUN OOHOHN nepeMeHHoH. — ['po3HbIif,
WIIL[ ITTHH, 2009.

11. T'auaes A M. MHTerpanpHOe HcuucneHne GyHKIH OnHON nepemeHHoi. — I'posubiii, UITL]
['THH, 2009.

12. Marematuyeckuit ananu3 u suddepeHnnanpable ypaBHEHHs. 3a1a9d U YIIPaKHEHUs [ Dek-
TPOHHBIIA pecypc]: yuebnoe nocobue/ B.B. Baacos [u ap.].— DIeKTPOH. TEKCTOBBIE TaHHbIE. —
Mocksa: MuTepreT-YHusepcurer Mudopmannonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Menua,
2020.— 375 c— Pexwum mocryna: http://www.iprbookshop.ru/97549 html. — 3BC «IPRbooks
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13. Maromaesa M. A., Hcaesa JI. M. IlpakTukym 1o BeICIIER MateMaTuke, 4acThb 1,2,3. — ['po3-
HbIi1, 2019.

- Caiir xadenps! https://vpmipit.ru/

- https://edu.ru/

10. MaTepnajbHO-TeXHHYECKOe o0ecneyeHe JUCIUIIHHBI

3a kagenpoil «Briciias MaTeMaTHKa» B TJIABHOM Y4eOHOM KOPIyCe 3aKpPeIUIeHbI JIEKI[HOHHAS
aynuropus Ne 1-16, aynuropuun ans npoBefeHUs: npaktudeckux 3anstuil NeNe 2-08, 2-27, 2-29, 2-
31, 2-33, 2-35, OONBIIMHCTBO M3 KOTOPBIX OCHALIEHO TaOiMLAaMH, rpapUueckuM MaTepHaioM, dYep-
TEXaMH MO JINHEeHHO! anredpe, 3JeMEeHTaM BEKTOPHOMN anredpsbl, aHATUTUYECKOH reoMeTpun, aud-
(bepeHIaTbHOMY HCUHCIEHUIO (YHKLMHA OZHOH NEepeMEeHHOH, MHTerpaJbHOMYy HcuucieHuto. Ha
kadenpe UMEITCsl MHTEPaKTUBHAS 1OCKA M JUATIPOEKTOP.

11. lono/iHeHHs U H3MEHEHHUA B padoueil mporpaMmme Ha y4eOHbIH rojg
JlononHeHus 1 M3MeHeHusl B pabouue NporpaMMbl BHOCSTCS €KETOIHO Mepea Ha4ajaoM HO-
BOro yueOHoro roaa no ¢opme. M3meHeHHsA HOKHBI OPOPMIIATECS TOKYMEHTAIbHO M BHOCATCSI BO

BCC YUTCHHBIC SK3EMILIAPHI.
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CocraButep dggw/\( Tauaes A.M.

COI'TACOBAHO:

3asemyromuii kadeapoit « BrICIIas ¥ MPHKIATHAS MATEMATHKA ?M\AA( Iauaes A.M.

3aBenyromui kadenpoit

«TexHOIOTus CTPOUTENILHOTO TTPOU3BOICTBA / Myptazaes C.-A. IO.
(X /

Hupexrop JIYMP C/ £ — Maromaesa M. A.
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[punoxenne
MeTtoaudeckue yKa3aHusl 10 0CBOCHHIO TUCHHIIHHBI
«Maremaruka»

1. MeToanyeckue yKazaHusi 1J1s1 00y4aOLWUXCA M0 MVIAHHPOBAHUIO H OPraHu-
3alHU BpeMeHHU, He00X0/IMMOro JJIsi 0CBOCHUSI AUCUHMIJIHHBI.

HM3yueHue pekoMeHayeTCs HadaTb C O3HAKOMIICHMS ¢ pa0douyeil mporpammoi
JUCUUIUIMHBI, €€ CTPYKTYPOi M COACPMKAHUEM PaA3EIOB (MOAYIICH ), GOHIOM OLEHOY-
HBIX CPEICTB, 03HAKOMHUTHLCS € YUEOHO-METOIMYECKUM U UH(DOPMALIMOHHBIM 00€cIe-
YEHUEM TUCLIMILIMHBL.

Jlucuumanaa «MaremMarukay COCTOMT U3 CBS3aHHBIX MEKIY CO00I0 TeM, 00ec-
NEYUBAOIINUX MOCICA0BATEIILHOE U3YUEHUE MAaTepHaia.

OO0y4eHue Mo aucuuIuinie «MareMaTuka» OCyIIECTRISETCS B CAEAYOMUX Gopmax:

1. AyauTopHbie 3aHsTHs (JICKLIMH, TPAKTUYECKUE/CEMUHAPCKUE 3aHTHUA ).

2. CamocTtosTe/ibHas padoTa CTyAeHTa (MOArOTOBKA K JICKIUSM, MPAKTUYCCKUM/
MPAKTUUECKUM 3aHATHAM, TecTam/pedeparaM/I0KIaIaM/3cCe, U UHBIM GopMam MuCh-
MEHHBIX PA0OT, BHINOJHEHUE aHATTM3A KEMCOB, MHANBUAYAIbHASI KOHCYIBTALUS C Mpe-
MOJABATEIIEM ).

3. UutepaktuBHBIE  (HOPMBI  TPOBEACHUS 3aHATHNA  (KOJJIOKBUYM, JICKLIMSI-
JIUCKYCCUS, TPYIIIIOBOE peUICHUE Kekica U ap.(popMbI).

Y4eOHbIl Marepuall CTPYKTYPUPOBAH M U3YUYCHUE TUCIUIUIMHBI MTPOU3BOAUTCS B
TEMATUYECKON MOCAEAOBATEIBHOCTH. KakIoMy MpakTHYeCKOMYy/ CEMHHApCKOMY 3a-
HATHIO U CAMOCTOATEILHOMY M3YUYEHHUIO MaTepuaia MpeAleCTBYET JEKIUs MO JaHHOM
TeMe. OOy4YarolUECs CaMOCTOATEIbHO MPOBOJAAT MPEABAPUTEIBHYIO MOATOTOBKY K
3QHATUIO, MPUHUMAKOT aKTUBHOE U TBOPYECKOC yYaCTHE B OOCYKICHUW TEOPETHYE-
CKHUX BOIPOCOB, pa3dope NpoOJIEMHBIX CUTyalMd M MOMCKOB MyTeH WX PEIICHUS.
MHorue npodyieMbl, U3yHacMbI€ B Kypce, HOCAT TUCKYCCHOHHBIN XapakTep, 4To Mpe-
MoJlaracT UHTEPAKTUBHBIN XapakTep NPOBEACHUS 3aHATHI HA KOHKPETHBIX MPUMEPaXx.

Onucanue MOCAEA0BATEILHOCTH ACHCTBUI 00y YaroImerocs:

[Ipu u3y4yeHUH Kypca CaeayeT BHUMATEIbHO CAyIIaTh U KOHCIEKTHPOBATH Ma-
TEpUaJl, U3JIaracMblil Ha ay/IMTOPHBIX 3aHATUAX. JlJIg €ro MOHUMaHHUS U Ka4eCTBEHHO-
IO YCBOEHUSI PEKOMEHYETCs CIICAYHOIIAs [TOC/IEA0BATENBHOCTD ACHCTBHIA:

1. [Tocne OkOHYAHUS YUYEOHBIX 3aHATHU U 3aKPEIVICHUS MaTepuana mpocMOT-
pPeTh U 00XyMAaTh TEKCT JICKLIMU, TPOCITYIIAHHON CEroHs, pa3o0parh pacCMOTPEHHbIE
npumepsl (10 - 15 muHyT).

2. IIpu MOArOTOBKE K JICKUHMU CIECAYIOLIETO AHS MOBTOPUTH TEKCT MPEIbILYIIEH
JIEKUMY, IOAYMaTh O TOM, KaKast MOKET ObITh cieaytomas Tema (10 - 15 MunyT).

3. B TeueHue Henenu BbIOpaTh BpeMs Ul Pa0OTHI C JIATEPATYPOH B OUOIMOTEKE
(no 1 vacy).

4. 1lpn MOATOTOBKE K MPAKTUYECKOMY/ CEMUHAPCKOMY 3aHITUIO MOBTOPUTH OC-
HOBHBIC MOHATHS MO TEME, W3YUYUTh MPUMEPHI. Pelras KOHKPETHYHO CHUTYaIUIo, -
NPEIBAPUTEILHO MOHATh, KaKOW TEOPETUUECKUU MaTepuan HYKHO HCMOJb30BaTh.
Hameruts muran pemeHus, nomnpoOdoBaTh HA €r0 OCHOBE pEIIuTh | - 2 mMpakTUYECKHUE
CUTyalluH.
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2. MeTtoau4eckue yKa3aHus 1o padore o0y4ariuxcsi BO BpeMsl IPpOBeIeHUs
JIEKIH.

Jlekuuu Aar0T OO0Y4YaAKOLIUMCS CUCTEMATU3MPOBAHHBIC 3HAHWS MO AHUCLHUIUIMHE,
KOHUEHTPUPYIOT X BHUMAHUE HA HAUOOJEE CIIOKHBIX U BAXKHBIX BOIMpocax. Jlekuuu
OOBIYHO M3JAraroTCsl B TPAJIMLMOHHOM WM B NPOOJIEMHOM cTuje. [|Jis CTy/J€HTOB B
OOJIBIIMHCTBE CAy4yaeB B MpoOIeMHOM cTujie. [1poOaeMHbIi CTUTb MO3BOJISET CTUMY-
JMPOBATH AKTUBHYIO [MO3HABATEIIBHYIO ACIATEIbHOCT O0YYAIOMIMXCS U UX MHTEPEC K
JUCLMIUTMHE, POPMHUPOBATH TBOPUYECKOE MBILIUICHUE, MPUOEraTh K MPOTHBOMOCTABIIE-
HUSIM U CPABHEHUSIM, J€/IaTh 0000IIEHUS, aKTUBM3UPOBATh BHUMAHUE 00YYaIOLIMXCS
MyTEM TIOCTAHOBKHM MPOOJIEMHbBIX BOIPOCOB, MOOIIPATH TUCKYCCHIO.

Bo BpeMst J€KUMOHHBIX 3aHATUN PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE YueO-
HOI0 Marepuana, oopauarb BHUMaHUE Ha POPMYIMPOBKU U KAaTErOPHH, PACKPBIBAIO-
I1e CYyTh TOTO UM UHOTO SIBJICHUS, WIK TPOLECCOB, BBIBOJbI U MPAKTUYECKUE PEKO-
MEHIALVH.

KoHCIeKT IeKunuy JIyqie noapa3aeisaTh HA MyHKTHI, COOM01as KPACHYIO CTPOKY.
JtoMy B 00JbLIOH cTeneHu Oy lyT CIOCOOCTBOBATH BOMPOCHI TJIaHA JICKLMH, TPEAJIO-
JKEHHBIE NpenoaasaressiM. CliejlyeT o0pamars BHUMAHUE HA AKLECHTHI, BBIBOJbI, KO-
TOPBIE AETACT MPENOIABATE/Ib, OTMEYAsT HANOOJIEE BAKHBIC MOMEHTHI B JIEKUMOHHOM
MaTepUalie 3aMEYaHUIAMU «BAKHOY», «XOPOLIO 3allOMHUTE» U T.I. MOKHO A€IaTh 3TO
U ¢ [MOMOIILIO PA3HOLBETHBLIX MAPKEPOB WIM PYYEK, NOJAYEPKHABAS TEPMHUHBI U OIpPE-
JCIICHHUSI.

LenecooOpa3Ho pazpadorarb COOCTBEHHYIO CUCTEMY COKpallIcHHi, ab0OpeBraTyp u
CUMBOJIOB. OHAKO NpH AAJIbHEHIICH paboTe ¢ KOHCIEKTOM CHUMBOJIBI JYUIlIE 3aMme-
HUTb OOBIYHBIMU CJIOBAMM JUIsl OBICTPOr0 3pUTENBLHOIO BOCHPUSITUSL TEKCTA.

PaGoTas Ha1 KOHCHOEKTOM JIEKUM, HEOOXOUMO UCIOJIb30BaTh JIUTEPATYPY, KOTO-
PYIO PEKOMEHAOBAN MpenojiaBareib. UIMEHHO Takas cepbe3Hast, KpomoTiMBas padoTa
C JICKUMOHHBIM MAaTE€PUAIOM MO3BOJIAT [ITYOOKO OBIAAETh TEOPETHUYECKUM MaTepua-
JIOM.

Tematuka ekumii gaetes B paboyei mporpaMMe JUCHMIUTMHBL.

3. Meroanyeckue ykKa3aHusi O0Oy4alIIMMCsl MO MOATOTOBKE K MpaKTH4e-
CKHM/CEeMHHAPCKUM 3aHSATHUSIM.

Ha mpakTuyecKux/CEMMHAPCKUX 3aHATHSAX MPUBETCTBYETCS AKTUBHOE YYAaCTHE B
OOCY/ICHUM KOHKPETHBIX CUTYyallUd, CTOCOOHOCTh HA OCHOBE MOJTyYEHHBIX 3HAHU
HAXOAUTh HauOosiee YPPEKTUBHBIE PELICHMS MOCTABICHHBIX MPOOIEM, YMETh HAXO-
JIUTH MOJIE3HBIN JONOJHUTENBHBII MaTeprall Mo TEMATUKE CEMUHAPCKUX 3aHATUH.

CTyleHTYy PEKOMEHAYETCS CHAEAyromas cxema ITOATOTOBKM K MPaKTHYECKO-
MY/CEMUHAPCKOMY 3aHSTHIO:

1. O3HaKOMJIEHHE C TUTAHOM MPAKTHYECKOr0/CEMUHAPCKOr0 3aHATHUSL, KOTOPBIA OT-
pakaeT CoAep>KaHue MPEMIOKEHHOU TEMBI,

2. [TpopaboTaTh KOHCIEKT JICKIHH;

3. I[IpoyuTars OCHOBHYIO JINTEPATYPY.

B npouecce MoAroToBKkM K MPaKTUYECKUM 3aHATHAM, HEOOXOIUMO 0OPaTUTh OCO-
00¢ BHUMaHHUE HA CAMOCTOSTENIBHOE M3YUEHUE PEKOMEHIOBAHHOW JuTepatrypsl. [1pu
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BCEW MOJTHOTE KOHCIEKTUPOBAHUS JICKIIMA B HEH HEBO3MOKHO M3JIOKUTh BECh MarTe-
pHa U3-3a TUMUTA ay IMTOPHBIX YacoB. [1oaTomMy camocTosTenbHas padota ¢ y4eOHH-
KaMH, y4eOHBIMHA MOCOOUSIMH, HAYYHOH, CIPABOYHOHN JTMTEPATypOM, MaTepranaMmu re-
pUOaMYECKHX M31aHuii 1 MHTEpHETa ABIIsAETCS Hanbosee d3PPEKTUBHBIM METOJIOM TO-
JIYYEHHUs JOTOIHUTEIBHBIX 3HAHWH, MO3BOISET 3HAYMTE/ILHO AaKTUBU3UPOBATH MPO-
LIECC OBJIAJACHUS MHPOpMaANUeE, cmocoOCTBYeT Oosee rmyOoKOMY YCBOCHHIO M3yyae-
MOTO Marepuana, (POPMHUPYET y CTYACHTOB OTHOLICHHE KOHKPETHOH mpodieme. Bee
HOBBIEC MOHATUS MO HM3Y4YaeMOW TeMe HEOOXOOUMO BBIYUMTh HAW3yCTh U BHECTH B
IJI0CCApuii, KOTOPBIH 1eNeCO00pa3Ho BECTH ¢ CAMOTO Hauaia u3y4eHus Kypca,

4. OTBETUTH HA BOMPOCHI MJIaHA MPAKTHYECKOTO/CEMUHAPCKOTO 3aHATHS,

5. BBINOJIHUTE JIOMaIlHEE 3aJaHuE;

6. IIpopaboTaTh TECTOBBIC 3aJaHKsI U 3a/1a4H,

7. I1pu 3aTpy IHEHUSAX CPOPMYIMPOBATH BOMPOCH! K MPENOAABaTEIIO.
Pesynprar Takol paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOIHO
OTBETUTH HA TEOPETUUYECKUAE BOMPOCHI MPAKTUKYMA, BBICTYNATh W y4aCTBOBATh B KOJI-
JIEKTUBHOM OOCY>KJCHHH BOIPOCOB M3y4acMOMH TEMBI, TPABUJILHO BHIMOJHATH TTPAKTH-
YECKUE 3aJaHUsl U MHBIE 3aJaHUs, KOTOPbIE NAlOTCS B (DOHMAE OLICHOYHBIX CPEJCTB
JUCLUTIITUHBI.

3. Meroanueckne ykazaHusi 00y4aromuMcsl M0 OPTraHUu3alii CaMOCTOSITe/Ib-
HOii padoThI.

Llenp opranu3aniu caMOCTOATEIBHONH pabOTHI MO JUCHUIIIMHE «MaTtemMaTukay -
3TO yrayOJieHWe U pacluMpeHue 3HaHuii B 006JacTu; (opMUpOBaHNE HABBIKA U MHTEPE-
ca K CaMOCTOSTENILHOM NTO3HABATENIBHON ACITENBHOCTH.

CamocrosrenbHas paboTa 00y4aroMXCsl SBASETCS BOKHEHIIIMM BHIOM OCBOCHUS
COlEPIKaHUS TUCLUIIINHEL, TIOATOTOBKHU K IMPAKTUYECKUM 3aHATHSAM U K KOHTPOJIbHOMH
pabore. Crofa e OTHOCATCSI M CaMOCTOSTENIbHOE YTITyOJIEHHOE U3YYEHHE TEM JTUCIIH-
bl CaMocTosTenbHas paboTa MPEeACTaBNSET COOOH MOCTOSHHO AEHCTBYIOIILYHO
CHCTEMY, OCHOBY 00pa3oBaTENbHOIO MpoOLiecca U HOCUT MCCIIEA0OBATENbCKUN Xapak-
TEP, YTO MOCIY>KUT B OyIyIIEeM OCHOBAHHMEM JUIs HANMCaHWs BIMYCKHOW KBanM(uKa-
LUOHHOMW Pa0dOTEI, MPAKTUYECKOTO NPUMEHEHUS TIOJTYYEHHBIX 3HAHUH.

Opranusanus caMOCTOATENBHOH PabOTHl O0YYArOIMXCsl OPUEHTUPYETCS Ha aK-
TUBHBIE METOJBI OBJIAJECHUS 3HAHMUIMM, PA3BUTHE TBOPYECKUX CHOCOOHOCTEH, mepe-
XOJl OT IMOTOYHOI'0 K UHAWBUY AIA3UPOBAHHOMY OOYUEHHIO, ¢ YyUETOM MOTPEOHOCTEH
1 BO3MOYKHOCTEHN JIMIHOCTH.

[TpaBuiibHas OpraHu3alis CaMOCTOSITENIBHBIX YUEOHBIX 3aHATHI, UX CHCTeMaTH4-
HOCTb, LIEIECOO0PAa3sHOC IUIAHMPOBAaHHE Ppabouero BPEMEHHM TO3BOJSET CTYJCHTaM
pa3sBUBaTh YMECHHS M HAaBBIKM B YCBOEHMM W CUCTEMATH3alMM NPUOOPETAEMBIX 3HA-
HUH, o0ecrneunBaTh BEICOKAN YPOBEHb YCIEBAEGMOCTH B TIEPHOJ OOyYEHUS, MOy YUTh
HABbIKW NOBBILICHHS MPO(PECCUOHATIBHOTO YPORBHSI.

CamocrosTenbHas padoTa peanusyeTcs:
- HEMOCPEACTBEHHO B IPOLECCE ayAUTOPHBIX 3aHATUM - Ha JEKIUAX, MPAKTHYC-
CKMX 3aHATHSIX;
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- B KOHTAKTE ¢ NPENOJaBaTE/IEM BHE paMOK PACMUCAHMS - HA KOHCYJbTALMAX I10
y4eOHbIM BOIPOCAM, B XOJI€ TBOPUYECKMX KOHTAKTOB, NMPH JIMKBHAIMH 33]10JKEHHO-
CTEH, MPH BBHITOJHEHUH UHINBUAYTbHBIX 3a1aHUH U T. 1.

- B OMOnMoTEKE, NoMa, Ha Kaeape MpHU BLIMOJHEHUH O00yYarOIMUMCs YUeOHBIX U
MPaKTUYECKUX 3aj1au.

Buasl CPC u xputepun OLICHOK

(o 6annbHO-periTunroBol cucreme [ THTY, CPC onenuBaercs B 15 6aioB)

1. Pedepar

2. Jloknan

3. Dcce

4. Yyactue B MEPONPUATHAX

Tembl 1j15 caMOCTOSTENBHON PadOTHI MpONMUCaHbl B paboyeii mporpaMmme AUCIH-
IMHBL. D(PPEKTUBHBIM CPEACTBOM OCYILIECTBIEHHS 00YYarOIIMMCS CAaMOCTOSTEBHON
paboThl ABJIIETCS JIEKTPOHHAS MHPOPMALIMOHHO-00pa3oBaTebHas cpeia YHUBEPCH-
TETa, KOTOpas 00eCneYrBacT NOCTYI K YUeOHbIM TUIaHaM, pabOYuM MporpaMmmam Juc-
LUTITAH (MOyJiei ), NPAKTUK, K U3JaHUSM 3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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