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1. lenn 1 32324y AUCUHILINHBI

MaremMaTHka SIBJSIETCS CPEACTBOM pPELUeHHs] MPUKIAAHBIX 3a7ad U YHUBEPCAJbHBIM SI3bIKOM
HayKH, & TaK)Ke 4acThio oO1Iel KynbTypbl yenoseka. [loaTomy maTemaruueckoe oOpasoBaHHe Clie-
AyeT paccMaTPHUBATh KaK BAXKHYIO COCTABJIIONIYIO (yHAaMEHTalbHOH MOArOTOBKH OaKaaaBpoB.

Heabo maTemaTHyeckoro oOpa3oBaHus OakanaBpa sBJsIETCs: 00y4YeHHUe CTyAEHTOB OCHOBHBIM
MOJIOKEHHUSIM U METOJaM MaTeMaTHKH, HABbIKaM MOCTPOEHHS] MaTEeMAaTHUYECKUX J0Ka3aTeNbCTB ITy-
TEM JIOTHYECKHUX pacCy KIeHUI, MeToIaM PeLUeHHs 3a1a4. ITOT Kype BKJIIOUAET JUHEHHY0 anredpy,
AQHAIUTUYECKYI0 reomeTpuro, auddepeHIraibHoe UcunucieHue QyHKUMA OOHOM U HECKOJbKUX Te-
PEMEHHBIX, UHTEerpajbHoe Hcuucienue, nuddepeHunanbHble YpaBHEHUs, YUCIOBbIE U (yHKLHO-
HaJIbHbIE PSAIbI, KPATHbIC, KPUBOJIMHEHHBIE U MMOBEPXHOCTHbIE MHTErPalibl, OCHOBBI TEOPUH BEPOST-
HOCTEH W MareMaTH4eCKOH CTaTUCTHUKMU, BOCIUTAHHE y CTYJAEHTOB MaT€MaTUYECKOH KyJbTYpPbl
BKJIFOUAeT B ce0s1 MOHMMaHUe HEOOXOOUMOCTH MaTeMaTUYECKOH COCTaBJIsiIIOIIEH B 0011eH MOAroTOB-
ke OakanaBpa, BbIpabOOTKYy MpEnCTaBICHUH O POJIM MAaTeMaTHKU B COBPEMEHHOH LMBUJIM3ALUHU U B
MHUPOBOH KYJIbTYpe, YMEHHUE JIOTMUECKHU MBICIHUTb, ONEPUPOBATh a0CTPAKTHBIMH OOBEKTAMH U ObITh
KOPPEKTHbIM B yMOTPEOJEHUN MaTeMaTU4YECKUX TMOHSATUH M CUMBOJIOB [JIsl BBIPAKEHHUS KOJIMYe-
CTBEHHBIX M KQ4€CTBEHHBIX OTHOLLIEHHUH.

B nmpenoaaBaHuy MaTeMaTUKH ClieayeT 00ECTeUUTh peanu3aluio coueTanus (yHAaMeHTaabHO-
cTU U npodeccHoHaNbHOM HanpaBieHHOCTU. C 3TOH LENbI0 B JUTEPATYPy BKIOYEHbI yYeOHbIE MO-
cobust u yueOHUKM ¢ NPUKIaaHbIMU (MPodheCcCHOHANbHBIMU) 3a/1a4aMU, NOATOTOBJIEHHbIE Mpenoaa-
BaTeJsIMU Kadenpbl, KpoMe TOro, MPEeAnosiaraeTcs, YTo MmpenogaBaTesib pacCMaTpUBAET CO CTYIEH-
TaMU MPUKJIAIHbIE 33a4M, UJUTFOCTPUPYIOLIHE NMPUMEHEHHE MaTeMaTHYECKUX METOMOB K UX pelie-
HUIO.

3agaveln M3yueHUs] TUCLMIUIMHBI SBJSETCS OOy4YE€HUE CTYIAEHTOB OCHOBHBIM MAaTeMaTHUYECKUM
METOJIaM, UX 3HAKOMCTBO C Pa3JINYHbIMU MPHUJIOKEHUSIMH 3THX METOJOB K PELUCHUIO MPAKTUYECKUX
3a1ay, Aenasi MpU 3TOM YIOpP Ha Te paszaesibl MaTeMaTHKHU, KOTOPble UMEIOT BAXKHOE 3HAYEHHE IJIsi
TOTO WJIM HHOTO PO Ui MOATOTOBKU OaKanaBpoB.

2. MecTo ANCUHMIJINHDBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMmbl

MateMaTuka OTHOCUTCS K OJoKy 1 aucuumniauH oOs3aTenbHOro nukiaa. OCHOBOM OCBOEHHS
IlaHHOﬁ yqe6H0ﬁ AUCHUITIJINHBI ABJIACTCA LLIKOJIbHBII KypC MaT€MaTUKH. DJIEMEHTBI HEKOTOPbIX
paszesioB MaTeMaTHKH, U3y4aeMbIX B By3e (JMHelHas anredpa, nuddepenHunanbHoe U MHTErpab-
HOE€ UCYHUCIICHUA (1)YHKLIHH OI[HOﬁ nepeMeHHoﬁ, aHaAJIUTHUYECKas FeOMeTpHH), 3aJIOKEHBI B IIKOJIb-
HOM KypC€ MaTr€MaTHKH, 3HAHUEC 3TUX 3JICMCHTOB 065{38,Te.]'leO KakK aJis yrﬂ}’6ﬂéHHOFO NU3Yy4C€HUA
YKa3aHHBIX pa3acjiOB MATEMATHUKU B BY3€, TaK U AJIsI OCBOCHHUA TAKHUX PAa3A€jIOB, U3YYCHHUE KOTOPBIX
NpeayCMOTPEHO TOJbKO B BhicLIel MatemaThke (auddepeHunanbHoe ucuucieHe GyHKUUNH He-
CKOJIbKHX TNepeMeHHbIX, nuddepeHanbHble ypaBHEHUs, YUCIOBble U (yHKLUHMOHATIbHBIE PSIbI,
BBIYHUCJICHUE YHMCJIOBbIX XapaKTCPUCTHK C.]'Iy‘iaﬁHbIX BCJIIMYHH, HCIIOJb30BAHHUE MATCMATHYCCKHUX
METOA0B 00pabOTKH CTATUCTUYECKUX JAHHBIX U IPyTHE).

I[aHHaH AUCHUITJIIMHA ABJISACTCA HpeIl]_HeCTBy}OHleﬁ AJisg CeAy X €CTECTBEHHOHAYYHbIX U
oOwenpodeccuOHaNbHBIX yUeOHbIX TUCLMIUIMH, MPEIyCMOTPEHHBIX B YYEOHBIX MJIaHAX CrelHalb-
HocTell HanpaBneHus: « CtpoutenbcTBO»: MHGOpMaTHka, GU3MKaA, UHXKEHEPHass U KOMIbIOTEpHas
Fpa(])mca, MEXaHHUKa. TEOPETHYECKAass MEXaHUKa, MEXaHHUKa XKUAKOCTHU U rasa, TEXHUYECKass MeExa-
HUKa, UTH)KEHEePHbIE U3bICKAHUSI B CTPOUTENIbCTBE. UH)KEHEPHAs I'e0JIorvsl U reoe3usi, CTPOUTENb-
Hasl MEXaHUKa, 3JIEKTPOTEXHUKA U 3JIEKTPOCHAOKEHHE.



3. IlepeyeHb MJIaHHPYeMbIX Pe3yJabTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJI10), COOTHECEH-

HbBIX ¢ HTHAUKATOPAMHU A0CTUKCHUSA KOMIIEeTeHHH

B pesynbraTe OCBOEHHS NMCLHIUIHHBI BBITYCKHUK OakanaBpuara JOJDKeH o0nanarh Cleayro-

HTHMH O6LLIerOCbeCCHOHaJ'IbeIMH KOMIIETCHUUAMHA U UHOAUKATOPAMHA UX L[OCTI‘I)KQHHI\/‘II

Taonaunal

Koa no ®1OC

NuaukaTopbl 10CTHIKEHUSA

Ilnanupyembie pe3yabTaThl
00y4YeHHUsl M0 AUCLMIJINHE
(3YB)

Oo0menpodeccHoHaIbHbIE

OIIK-1. CriocoOen
peliath 3a1a4u mpo-
dbeccuoHaIbHOM nesi-
TEJIBbHOCTHU HA OCHOBE
UCITOJIB30BAHUA TCO-
PETUYECKUX U IpPAK-
THUYECKUX OCHOB
€CTECTBEHHBIX U TEX-
HUYECKUX HayK, a
TaK)Ke MaTeMaTuye-
CKOTO arrapara.

OIIK-1.1. Beibop 6a30BbIX U3HUECKUX U
XUMHUYECKHX 3aKOHOB [l pELIeHHs 3aaad
npodheCCHOHANIBHOM AesTeIbHOCTH

OIIK-1.2. PelieHne MH>XEHEPHBIX 3a7ay C
MOMOLIBK) MAaTEMaTUYECKOro amnmnapara Bek-
TOPHOM anreOpbl, AHATUTHYECKOH reOMETPUU

OIIK-1.3. PeweHue ypaBHEHUMH, OMUCHI-
BAKOLINX OCHOBHbIE (PH3NYECKHE MPOLIECCHI,
C NMPUMEHEHHWEM METOIOB JIMHEHHOW anreo-
pbl U MATEMATUYECKOIO aHAIN3a

OIIK-1.4. OGpaboTka pacyeTHbIX U JIKC-
MEePUMEHTANbHBIX JAHHBIX BEPOSITHOCTHO-
CTaATUCTUYCCKHMMH METOdaMU

- 3HaATb METOIbl peLleHHUs
CHUCTEM JIMHEHHbIX anredpa-
MYECKUX YPaBHEHHI, OCHOBBI
nuddepeHIpOBaHUS U UH-
TerpUPOBAHMUS byHKUUH,
pewenuss  nuddepeHIHATb-
HbIX ypaBHEHUH, OCHOBHBIE
MOJIO)KEHUSI TEOPUM BEpOsT-
HOCTEH M MaTreMaTU4eCcKoi
CTaTHCTHKH,

- YMeTb COCTaBJISITb ypaBHe-
HUSl MPSIMBIX U KPHUBBIX JIH-
HHUI Ha IJIOCKOCTH U B MpO-
CTPaHCTBE, MOBEPXHOCTEN
BTOpOro rmopsiaka, audde-
PEHLMPOBAaTH W HHTErpUpO-
BaTh (PYHKLHMH OJHOH U He-
CKOJIbKUX TEepEeMEHHbIX Ha
JKCTPEMYM, HCCJIeN0BaTh Ha
CXOAUMOCTb Psiibl, HAXOIUTD
YHUCJIOBbIE  XapaKTEPUCTHKU
CIy4aiHbIX BEJIUYUH;

- BJIaieTb METO/IaMU BbIYHC-
JIEHUs] KPATHBIX, KPHUBOJIH-
HEHHBIX U TMOBEPXHOCTHBIX
UHTErpajioB M  HAaBbIKAMHU
NPUMEHEeHHs] 3TUX 3HAHWH K
pELUIEHHI0 3a7a4 MEXaHHUKH,
COMPOTUBJIEHUS MaTepHAJIOB,
OPyrux obuenpodeccro-
HaTbHBIX W  CIELUATbHBIX
OUCUUIUIMH, BJaJ€Th METO-
JaMH HCMOJb30BaHUS Mare-
MaTHYEeCKHX METOHNO0B o0bpa-
OOTKH 3KCIMEPUMEHTAIbHBIX
JAHHBIX.

Lo




4. O0bémM aUCUMNJIMHBI M BUABI y4e0HOH padoThl

Tabmuua 1
Bcero, u Pa30uBka no cemectpam

Buabl yue6Hoii padoTni 0DO 300 OPO (B Heaeaw),u | O3PO (no cemecTpam), 4

1 2 3 1 2 3
Konraxtuas padora 192/5.3 | 100/2,8 | 68 64 60 34 32 34
(Bcero 4acoB)
B ToM uucne:
JICKLUH 96 50 34 32 30 17 16 17
HpaKTIIquKIIe 3aHATUA 96 50 34 32 30 17 16 17

(113)

CamocrosTenbHas pa-

276/7,7 | 368/10,2 | 112 80 84 146 112 110
0orta (Bcero)

B tom uucne:

U3y4YeHHe BONPOCOB, BbI- 138 63 36 39 80 52 44
HeceHHbIX HA CP
BbINTOJTHEHHE MHCbMEH-
HOI1 CaMOCTOSITEIbHOI- 96 34 32 30 51 48 51
pabotsl (CP)
[TonroroBka k 3a4ery 12 12 - 12 - - 12 -
Iloaroroska k 3k3aMeHy 30 30 15 - 15 15 - 15
OO0was Tpy10éMKOCTH 468/13 | 468/13 | 180/5 | 144/4 | 144/4 | 180/5 144/4 | 144/4
Bua oruyérHocTH: 3K3. 3a4eT | 3K3. 3K3. 3a4er 3K3.
S. Conep:xanue AMCUMIIJIMHBI
5.1. Pazgenbl AUCUMIIINHBI U BUAbLI 3aHITHI
Tab6auua 2
No HaumenoBanue pasnena aqucuuruiubbl | Yacel tekunonHbix | Yacel npaktuye- | HMroro
- 110 CeMeCTpam 3aHITHH CKHUX 3aHSATHH 4acoB
1 cemecTp
Bceero: 34 34 68
1 Jluneiinas anreOpa 8 8 16
2 | DaeMeHTbl BEKTOPHOU anreOpsbl 6 6 12
3 AHanuTHuyeckasl reoMeTpus 6 6 12
4 Teopus npenenos 6 6 12
5 HuddeperunanbHOe HCUHCTEHHUE 3 8 16
GbyHKLUH OqHOMN NnepeMeHHOH
2 cemecTp
Bcero: 32 32 64
6 Z[H(b(beprHHaﬂbHoe HCUUCTIEHHE 10 10 20
(byHKLHMIA HECKONbKHX MEPEMEHHbIX
7 HHTerpaﬂbHoe HUCUHCJIEHUE 12 12 24
8 | JuddepenunanbHble ypaBHEHHUs 10 10 20




3 cemecTp

Bcero:

30

30

60

Psinnl

10

10

20

KpatHble, KpUBOIMHEHHBIE U NTOBEPX-
HOCTHbBI€ HHTErPaJIbl

14

14

28

11

OCHOBBI TEOPUU BEPOSITHOCTEH U Ma-
TEMaTU4ECKOH CTaTUCTUKU

6

12

5.2. JIekuMoHHbBIE 3aHATHSA

Taoanua 3

NeNe
n/u

Pa3gesbl M uX cogep:raHue

JInneitnas anredpa. Onpenenurenu 2-ro 1 3-ro nmopsiaka, UX CBOMCTBA. MUHOpP U aj-
rebpanueckoe IOMONHEHHE 3jeMeHTa omnpenenutens. Ilonsatue o0 onpenenurene #n-ro
nopsiaka. Pemenue cucrem nuHelHbIX ypasHeHUil Mmetogom Kpamepa. Ilonsitue o matpu-
ue. CnoxxeHue, yMHO)KEHHE MaTpULl. Y MHOKEHHE MaTpULl Ha YMCJIO. YMHOXXEHHE NIBYX
matpuu. OOparHas matpuua. MaTpudHas 3alucb U MaTPUYHOE PELIEHHE CHCTEM ypaB-
Henuii. Meron ['aycca peleHust CHCTEM JIMHEHHbBIX YPaBHEHUIA.

JJieMeHTbl BEKTOPHOI ajredpnl. BekropHas anrebpa. Ilonsrue Bekropa. JIuneiinblie
onepauuu Haj Bekropamu. IIoHsATHE NUHEIHOH 3aBUCUMOCTH BEKTOPOB. JIMHeiiHas 3aBU-
CUMOCTb BEKTOpPOB Ha muiockocTd. basuc na nnockoctu. Ilpoekuus Bextopa Ha ock. Cka-
JISIPHOE, BEKTOPHOE, CMELIaHHOE NMPOM3BEIEHUs BEKTOPOB U UX cBolicTBa. Hampasisro-
LIM€ KOCUHYCBl BEKTOPOB. I'eoMeTpuyeckuili CMbIC BEKTOPHOIO U CMELIAHHOIO MPOU3Be-
JIEHHUI1 BEKTOPOB.

AHaquTHYeCKasi reomMeTpusl. AHanuTHYECKas NeOMETPUsl Ha IMJIOCKOCTH. PaznmuuHble
ypaBHEHUs NMpsiMOil TUHUM. Touka nmepecedeHus IByX NPSMBIX, YTOJI MEXAY ABYMs Mpsi-
mbIMH. KpHBBIE BTOPOro MOpsIIKa: OKPY>KHOCTb, 3JUIHIC, runepbona, napadomna. YpasHe-
HUE MJIOCKOCTH, MPOXOASALIEH Yepe3 AaHHYIO TOUKY MEPINEeHAUKYJSIPHO JaHHOMY BEKTOpY.
OOee ypaBHEeHHE TUIOCKOCTH. YpaBHEHHE TUNIOCKOCTH B OTpe3kax. PaccTosiHue oT TOuku
70 TNIOCKOCTH. YTOJ MEXIY MJIOCKOCTSAMMU. Y CJIOBUS Napale]bHOCTH U MEPNEHAUKYJISP-
HoctH miockocteil. [Ipsmas B npoctpancree. KaHOoHHUeCKOe M nmapameTpUuecKue ypas-
HEHUsl NPSIMOM B MPOCTPAHCTBE. YTOJN MEXAY NPSIMBIMU B MPOCTPAHCTBE. YCJIOBUS Na-
pajJIEIbHOCTU U NEPNEHAUKYJISIPHOCTH NPSIMOM U MJIOCKOCTH. Touka nepecedeHus mpsi-
MO U mIockocTH. IIoBepXHOCTH 2-r0 NMOopsAiKa U UX KAHOHUYECKHE YPABHEHUSIM: 3JUIMII-
couppl, runepbononabl, mapabonouabl, HHJIHHAPHI 2-TO MOPsIIKA, KOHYC 2-T0 MOPSIAKA.

Teopusi npegesios. Ilpenen ¢pyHkumu npu x —> +0, X —> -0, X —> X(,0€CKOHEUHO
Oonblrre GyHKUUU U UX CBSI3b C OECKOHEUHO MaibiMH. OCHOBHBIE TEOPEMBI O Mpenenax.

y 0 o y y
PackpeiTHe HEONPENENEHHOCTEH BH,[[a6 ,— . IlepBblil 1 BTOPOI1 «3ameuaTeNbHbIE» Mpese-
o0

abl. CpaBHeHHe OeckoHeYHO Manblx GyHkuMiA. OgHOCTOpOHHME npenensl. pyHkuun. bec-
KOHEYHO Manble (YHKUMU U UX CBOHCTBA. beckoHeYHO Manble PyHKUUH U OECKOHEUHO
Oonbirre GyHKUMHU U UX CBSI3b C OECKOHEYHO ManbIMH. [lepBrIii 1 BTOpPOIl «3ameyaresnb-
Hele» mipenensl. [lonsiTHe HenpepeiBHOCTH (QyHKUMH. ToukH paspeiBa, UX Kiaccuduka-
LY.




JAunddepenunanbuoe ncunciaedue (pyHKuui oaHoil nepemennoii. Ilponssonneie oc-
HOBHBIX 3J1eMeHTapHbIX ¢yHkumi. IIpomsBonnas cnoxHod ¢yHkuuu. IlpousBonHas
byHkuuu, 3anaHHol napamerpudecku. JuddepeHunan GyHKUHUH, €ro reOMeTpUYeCKHUii
CMBICJI M MCIIOJIb30BaHUE il NpUOMKEHHBIX BbluncieHuil. Ilpasuno Jlonurans u ero
HCIOJIb30BAaHHE Il pacKpbiTHsA HeomnpeneneHHocrell. Mccienosanue GyHKUMH C TOMO-
LIbIO NPOU3BOAHON: HAXOXKAEHHE €€ SIKCTPEMYMOB, HauOOJIbLIIEr0 U HAUMEHbLIETO 3Have-
HMIi Ha 3a7laHHOM OTpe3ke. AcumnToTsl rpaduka GyHkuuu. Obmas cxema 1ccnenoBaHus
(byHKUMH 1 TocTpoeHus eé rpaduka.

@DyHKUMN HECKOJbKHX MepeMeHHbIX. 3a71a4ul Ha HaXOXKIEHHE W MOCTpPOeHHe o0nacTu
onpenenenust pyHkuuu npyx nepemeHHbix(DII). [Ipenen u HenpepbIBHOCTb (pyHKLIUH
IBYX NEPEeMEHHbIX.

3anaun Ha HAXOXKAEHHE YaCTHBIX MPOMU3BOAHBIX 1-ro nmopsaka, cioxHo#H ¢yHkuuu. 3ana-
YM Ha BbIYMCJEHHE NPUOIMKEHHBIX 3HAYEHHUH 3aJaHHbIX BbIPAXKEHUH C UCNOJIb30BAHHEM
nojHoro auddepenunana GJI1. Pewienne 3anau Ha uccienosanne ®/I1 Ha saxkcTpemym,
M HaxoxaeHue HauOoJibLIero ¥ HauMeHbLIero 3HayeHui. Haxoxxnenne npou3BoaHOH Mo
3aJaHHOMY HamnpasjeHHo. PenieHue 3amay Ha MCNOJIb30BAHHWE METOAA HAWMEHbLINX
KBaApaTOB AJis1 00pabOTKH 3KCNEPUMEHTANIbHBIX NaHHbIX.

HuTerpanbHoe ncuncaenne. OCHOBHbIE METOIbI MHTETPUPOBAHMS: HEMOCPEACTBEHHOE
MHTErpupoOBaHHe, METON NOABENEHHUs NnoA 3Hak auddepeHuLnana, MeTon 3aMeHbl Nepe-
MEHHOH, MeTol HHTerpupoBaHus no yactsam. KommiekcHble uncna. AnreOpauyeckas
¢dopma 3anmucu KOMIIEKCHOTO ynciaa. Monyb U aprymeHT. [leficTBus Hal KOMITJIEKCHBbI-
MH uuciamu. TpuroHomerpuueckass W mnokaszareibHas (POpPMbI 3amMCH KOMIUIEKCHOTO
yncaa. Popmyna Myaspa-Jlannaca. MHorounensl. Pasnoxenne MHOrouwieHa Ha JIMHEH-
Hble M KBangpaTHble MHOXXUTeNH. MHTerpupoBanue pauuoHanbHbIX npobei. Tumbl mpo-
creiilnx apobei u ux uHTerpuposanue. lHTerpupoBanye palyoHaNbHbIX Opobel mMeTo-
ZIOM pa3jIoKeHHs Ha npocTeiune apodu. MHTerpupoBaHne npocTreduux uppaluoHalb-
HbIX (QyHkUMHA. HTErpupoBaHue TpUroHoMeTpuueckux (YyHKLMHA, YHUBEpCalbHasA TPH-
FOHOMETPHYECKasl MOACTAHOBKA. BrlunciaeHne onpenenéHHoro MHTerpaja ¢ NOMOLIbIO
dopmy bl HetoTona-Jlefibnuuua. 3amena nepeMeHHo# B onpenenéHHoM uHrerpajie. Mure-
IrPUPOBAHHE MO YacTAM AJig onpeneséHHoro unrerpana. Ilpunoxenus onpenenéHHOro
MHTEerpasa: BbIYMCIEHHE Miolaneil niockux Guryp, 1JJIMHbl 1yTd KPUBOH, OOBbEMOB Tell.
HecobGctennble nHTerpanbl. Boluncienne MHTerpanoB ¢ OECKOHEYHBIMM IPAaHHMLAMH H
MHTErpaJioB OT Pa3pbIBHBIX (DyHKIMIA.

AnddepenunaibHble YPABHeHHsl. Y PaBHEHHUS C Pa3fesAlOLIMMHUCS NIEPEMEHHBIMH, Ol-
HOPOZAHbIE W JIMHelHble ypaBHeHus 1-ro nopsaka. luddepenunanbHele ypaBHeHHs 2-T0O
nopsaaka. IIpocrefilume ypaBHEHHs, AOMyCKalOUMe NOHWXXEHHWE nopsaxka. JIuHeHHble
mipdepeHunanbHple ypaBHeHHs 2-ro nopsiaka. JInHelHble OAHOPOIHBIE W HEOIHOPOI-
Hble ypaBHeHus. JIuneiinble nuddeperunanbHble ypaBHEHHS C IOCTOSSHHBIMA K03 dHIu-
eHTaMu. PenieHne oMHOPOOHBIX M HEOAHOPOAHBIX NU(hepeHUHaNbHbIX YPABHEHHH C TO-
CTOSIHHBIMH KO3((HIIMEHTaMH C IPaBOH YaCThIO CNIELHAIbHOTO BUI

Psaab1. Uncnosble panbl. CxonumocTs M cyMma psina. OCHOBHBIE CBOWMCTBA CXOIALIMXCS
psanoB. Heobxonumoe ycioBHE CXOAMMOCTH 3HAKOMOJOXXUTENbHOro psina. Teopemsl
cpaBuenus. Ilpusnaku Jlanambepa, Kown. 3nakouepenyrommecs psansl. [Ipusnak Jlei6-
Huua. ITonsarue o pynkunonanbHoM psane. CrenenHsle panel. MHTEpBan u panuyc cxonu-
moctH. [uddepenunposanue u narerpuposanue psanos. @opmyisl Maknopena u Teitno-
pa. Paznoxenue pyHKUMH B psiabl.

10

JABOIHOI1 HHTErpaJ, ero CBOHCTBa U BbIYMCIIEHHE CBEEHHEM K NOBTOpHOMY. [TonsaTHE O
TPOIHOM HMHTerpajie. 3ameHa NMEePEeMEHHbIX B KpaTHbIX HHTerpanax. KpuBosuHeliHble
WHTErpajbl, UX CBOHCTBAa M BbluMcieHHE. IloBepxHOCTHbIe HMHTerpaJjbl. IIpunoxenus
KPaTHBIX, KPUBOJIMHEHHBIX U IOBEPXHOCTHBIX UHTErPAJIOB.
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OcHoBbI TeopuH BepOsITHOCTEH M MaTeMaTH4ecKoil cratuctuku. OOuine npasuia
KOMOWHATOPUKH: MPABUJIO CyMMBI, PABUJIO POU3BEACHUsA. Pa3MeleHusi, nepecTaHOBKH,
coyeranusi. Cnyyaiineie coObITHA U onepaunu Haax HUMU. HecoBmecTHbie coObiTus. I1on-
Has TPyIa MOnapHO HECOBMECTHBIX cOObITHIl. Kiaccuueckoe onpeneneHue BEpOATHO-
ctu. CBOIiCTBa KJIACCUYECKON BEPOSITHOCTH. Y CJIOBHAsi BEPOATHOCTb. Dopmylia MoigHOM
BepoaTHOcTH. Popmyna baiteca. IToBTopHble ucnbeiTanus. buHomuaneHOEe pacnpenene-
Hue. @opmyna bepuynnu. HauBeposTHelilnee 3HaueHHe 4YUC/A MOSBIEHHUS COOBITHS.
JlokaneHass Teopema Myaspa - Jlannaca. Pacnpenenenue Ilyaccona. IlonuHomuanbHOe
pacrpenenenue. CnydaiiHas BenuunuHa. PyHkuus pacnpeneneHusi. CpoiicTBa (yHKIHH
pacnpeneneHus. [IuckpeTHble U HEMpepbIBHbIE CiyyaliHble BeauduHbl. [InoTHOCTB pac-
npeneneHus, e€ ceoiictea. HopmanbHblil 3akOH pacnpeneneHus. HesaBucumbie ciydqaii-
Hble BEJIMYHHBL. YMCIOBbIE XapakTEPUCTUKH ClIy4yalHbIX BeJIUYUH. MaremaTudeckoe
oxxunanue, eé cporictea. KoapduuueHt koppensiuuu, ero csoiicrea. OCHOBHbIE MOHATHUS
MaTeMaTH4YeCKOH CTAaTHCTHUKU: BbIOOPOYHAs COBOKYIHOCTb, F€HepasibHasi COBOKYITHOCTb,
MOBTOpHAsi BbIOOpKA, OECMOBTOpPHAst BbBIOOPKA, OTHOCHTEbHBINH MOKA3aTelb BbIOOPKH.
Owubka penpeseHTaTUBHOCTH. ['eHepasibHasi cpeaHsisi, BIOOpOYHast cpenHsisi. Y CTOiuu-
BOCTb BBIOOPOYHBIX CpenHHUX. JloBepUTENbHbIE HHTEPBAJIBI 11 OLIEHKH MaTEMATHYECKOTO
OKUIAHHUS HOpMaJbHOro pacnperneneHus. OueHka BeposTHOCTH (OMHOMHAIBHOIO pac-
npeAeNeHnsl) M0 OTHOCUTENbHOH 4Yactore. CTaTUCTHYECKOE pacrpeneneHne BbIOOPKH.
ITonuroH yacToT, ruCcTOrpaMMa 4acToT.

5.3. /IaGopaTopHble 3aHSATHSI He NMPeAyCMOTPeHbI
S5.4. IllpakTuyeckue 3aHATUS

NoeNe

n/n

Conep:kanue pa3gena

1-ii cemecTp

JIuneiinas anredpa. Boiuncnenue onpenenureneii. Pelienune cuctem JUHENHHBbIX ypas-
HeHuii meronom Kpamepa. Cnoxenne u ymHoxeHue marpuu. HaxoxneHue oOpaTHOI
marpuubl. Pemenne cuctemM ypaBHEHHI MaTPHYHBIM METOJIOM M MeTOI0M I aycca.

JJieMeHTbl BEKTOPHOI ajredpnbl. Penienue 3anad Ha HaXOXI€HHE KOOPAUHATHOH (op-
MBI 3aMUCU BEKTOpA, €ro JJIMHBI, ONPENETICHUs] UX B3aUMHOIO PAacCrOJIOKEHHUs BEKTOPOB
Ha IJIOCKOCTH U B MPOCTPAHCTBE. BpIuMCIEHHE CKAIsAPHOrO MPOM3BENEHHsS BEKTOPOB,
HaXOXJEeHHE YCIOBUs UX MepneHaAuKyasipHocTH. CkansipHOe MPOU3BENEHUE BYX BEKTO-
POB, YCJIOBHE MEPNEHAUKYIAPHOCTH BEKTOPOB. BEKTOPHOE 1 CMELIAHHOE NMPOU3BEIECHUS
BEKTOPOB U UX reOMEeTpHYECKHil cMmbIci. [IpunoxeHne BEKTOPHOro U CMELIAHHOIO MPO-
U3BEAECHUI BEKTOPOB [UIsl PELIEHHs TEOMETPUYECKUX 3a4a4

AHanuTHYecKas reoMerpHsi. AHaIUTUYECKAs FEOMETPUsl HA IJIOCKOCTH. PaznuuHble
ypaBHeHus1 npsiMoii tuHuu. [lepexon ot ogHOro Buaa Gopmysibl NpsiMOil K APyromMy BH-
ny. Touka nepeceyeHust AByX MPsIMBIX, yrOJ MEXAY ABYyMs npsmbeiMu. Kpusbie BTOpOro
NOPSIAKA: OKPY>KHOCTh, 3JutHIc, runepbona, mapabosa. Buabl ypaBHEHHil MIOCKOCTH:
ypaBHEHHE MJIOCKOCTH, MPOXOAALIEH Yyepe3 NaHHYK TOUYKY MEpPHNeHIUKYJSPHO NaHHOMY
BEKTOpY; ofliee ypaBHEHHE IUIOCKOCTH, YpPaBHEHHE IJIOCKOCTH B OTpe3kax. 3anadu Ha
MOCTPOEHHE IMJIOCKOCTH, BbIMUCIEHUE PACCTOSHUSA OT JaHHOM TOYKH 10 IJIOCKOCTH, yrja
MEXAY MIOCKOCTSMU. YCIOBUS MAapajIEIbHOCTH M MEPHNEHAUKYJSPHOCTH MJIOCKOCTEH.
[Ipsimas B mpoctpancTBe. KaHOHHMYECKOE U MapaMeTpUYECKUe YPaBHEHUs MPSIMOI B MPO-
CTpaHCTBE. YTOI MEXAy MPSIMbIMU B MPOCTPAHCTBE. YCJIOBHs MapajuleIbHOCTH U Iep-
NEHAUKYJIAPHOCTH NPAMON M TIOCKOCTH. Tovka nepecedeHus npsiMoi U miockoctu. I1o-
BEPXHOCTH 2-T0O MOPsAKa U UX KAHOHHUYECKHE yPaBHEHHUSIM: 3JUIMIICOMIbI, rUnepOoion-
b1, 1apaboJoUbl, LUJIMHAPBI 2-I0 NOPsIIKA; KOHYC 2-T0 MOpsIaKa.

Teopusi npeaesios. [lpenen byHkuuu. beckoHeuHo masbie GyHKIHMU U UX CBOWMCTRA.




BeckxoneuHo 6onblune GyHKIUH U UX CBsI3b C OECKOHEYHO MajibIMU. PackpbITHe Heonpe-

. 0 o ; .
JOCJIEHHOCTEN BH,Zlaa . 3&,[[21‘-111 Ha pacprrme BCEX 7 HeOHpeZ[eJ'IeHHOCTeI/I. PemeHHe
0]

3a/1a4 Ha HaXOX/IeHHE MPEIEsIOB C MOMOIIBI TIEPBOrO U BTOPOTO «3aMe4aTeNbHbIX»
npenenos. CpaBHeHne OeckoHeUHO ManbiX GyHkuuil. IToHsATHE HEnpepbIBHOCTH (YHK-
unu. OnHocTopoHHue npenenbl. CBoiicTBa (hyHKLHI, HENPEPbIBHBIX HA CETMEHTE: Orpa-
HUYEHHOCTb, CyI[ECTBOBAaHHE HANOONbLIEr0 U HAMMEHbBILIETr0 3HAUYEHH1, IPOMEXYTOUHbIE
3HayeHus. Touku pa3pbiBa, UX KJacCuDUKALIUS.

HuddepenunanbHoe ncuncieHne Gpynkuuii oaHoil nepemenHo. IlpoussonHbie oc-
HOBHBIX 3JieMeHTapHbIX (yHkuuil. [IpousBonHas cinoxnoit pynkuuu. duddepenuuan
(byHKUMH, €ro reOMETPHUECKUIT CMBICJ M UCTIONb30BAHHE AJIsI MPUONHMKEHHBIX BbIUHCIIE-
Huil. [IpaBuno Jlonutans u ero MCNonb30BaHUE IJIsl PACKPBITHA HEONpPEAeJeHHOCTEH.
HccnenoBanne (QyHKUMH C TOMOLIbIO MPOW3BOMHON: HAXOXAEHHE €€ SKCTPEMYMOB,
HanOOoNbLIEr0 M HAMMEHbLIEro 3HAa4eHUH Ha 3aJaHHOM OTpe3ke. ACHMMINTOTHI rpaduka
dbyHkIMK. 3amaun Ha HccaegoBaHue (PyHKILINUHU H ITOCTPOeHHe eé rpaduka.

2-0H cemecTp

@OyHKUHMH HEeCKOJIBKHX NepeMeHHbIX. 3aaul Ha HaxOX/AE€HHE U MOCTPOoeHHe obiacTtu
onpeneneHust pyHkuuu aByx nepemeHHbX(DIT). Ilpenen u HenpepbIBHOCTL GyHKLMU
IBYX MepeMeHHbIX. 3a7aul Ha HaXOXI€HHE YaCTHBIX MPOU3BOIAHBIX 1-ro mopsiaka, Ciox-
HOM (yHKUMHU. 3a7a4u Ha BBIUUCIIEHHE PUOMIDKEHHBIX 3HAYEHHI 3aJaHHBIX BBIPAXKEHUN
¢ ucnonb3oBaHreM nosHoro augpepenumana ®/I1. Pewenne 3anay Ha MccnenoBaHue
@®JIIT Ha 3KkCTpeMyM, U HaxOXKIeHHe HaubOoJblIero U HauMeHblIero 3HavyeHuil. Haxox-
J€HHe MPOU3BOAHON MO 3aJJaHHOMY HampasieHUl0. PelneHue 3agay Ha UCMONb30BAHUE
METO/1a HAMMEHbLIMX KBaIPaTOB JJIsi 00pabOTKH SKCIIEPUMEHTAIbHBIX TAHHBIX.

HurerpanbHoe ncunciaenne. OCHOBHbIE METObl MHTETPUPOBAHUS: HENOCPEACTBEHHOE
WHTErpyUpOBaHUE, METOJ MOABeNeHus: noja 3Hak nuddepeHuuana, MeToa 3aMeHbl nepe-
MEHHOH, METOI MHTerpupoBaHusi mo uactsMm. KommnekcHble uncna. Anrebpanueckas
¢dopma 3anmmcu komriekcHOro uncina. Moaynb u apryMeHT. JleficTBUSl Hal KOMIUIEKCHbI-
MU YHCJIAMHU. Tle"OHOMeTpH‘-IeCKaH U I10Kas3aTejibHasa (bOprI 3aliuCH KOMIIJIEKCHOTI'O
yucna. @opmyna Myaspa-Jlannaca. Muorousnensl. Pasnoxenne MHOrouseHa Ha JUHEN-
Hble U KBaJApaTHble MHOXUTENU. MIHTErppoBanue paunoHanbHbeIx apoOeil. Tumel npo-
crefilux npoOeil u ux uHTerpuposanue. iHTerpuposaHue pauroHajbHbIX Apobel MeTo-
IIOM pasjioXKeHUs1 Ha mpocreiilue npodbu. MHTerpupoBaHie npocTeiux UppaLuoHab-
HbIX QyHKUMi. MHTErpupoBaHue TPUrOHOMETpHUECKUX (PyHKLUI, YHUBEpCaibHas TPH-
TOHOMETPHUECKass MOACTaHOBKaA. Brruucnenne onpe/:[enéHHoro HHTErpaja ¢ moOMOLIbIO
dbopmynbl HetoroHa-JleliOHMna. 3aMeHa nepeMeHHOl B onpenenéHHoOM uHTerpane. HMH-
TErPUPOBAaHUE MO YaCTsAM AJs onpenenéHHoro uHrerpana. Ilpunoxenus onpeaenéHHoro
MHTErpania: BbIMUCIEHHE MIoaneil miockux Guryp, JUIMHbBL Oy KPUBOH, 0OBEMOB TEJI.
HecobGcTBeHHble HHTerpasbl. BoiuncneHnne nHrerpanoB ¢ OECKOHEYHbBIMHM MPAaHMLIAMH U
HWHTETPAJIOB OT PAa3PbIBHBIX (hYHKIHI.

Huddepenunaibabie ypaBHeHHsl. YPAaBHEHUS C Pa3AeNsAiOIUMHUCA IEPEMEHHbIMHU, Of-
HOpPOIHbBIE U JIMHEIHbIe ypaBHeHus 1-ro nopsiaka. uddepeHunanbubie ypaBHeHUs 2-ro
nopsiaka. Ilpocreillune ypaBHEHMs, AOMyCKarOIIME NOHWXKEHHE mnopsaka. JluHeliHbie
middepeHManIbHbIE YpaBHEHUs1 2-T0 nopsiaka. JInHelHble OOHOPOAHbBIE U HEOJHOPOI-
Hble ypaBHeHUs. JIuHeliHble nuddepeHmanbHble YPaBHEHUSI C MOCTOSTHHBIMU K03 du-
uueHtamu. PelieHne oqHOPOOHBIX U HEOAHOPOAHBIX N (epeHIaTbHBIX YPaBHEHHI C
MOCTOSIHHBIMU K03()(ULIMEHTAMH C NpaBoii YaCThIO CICLHATBHOTO BH A,

3-ii cemecTp

Psanbl. Yucnossle psabl. CxogumocTs U cyMMa psaa. OCHOBHbIE CBOMCTBA CXOAALIUXCSA
psinoB. HeoOxonmumoe ycioBHE CXOAMMOCTH 3HAKOMOJIOXKHUTENbHOro psiza. Teopemsl




cpaBHeHus. I[lpusnaku [lanambepa, Kowm. 3nakouepenyromuecs psinbl. [Ipusnak Jleii6-
Huua. [Tonstne o pyHkunonansHoM psne. CreneHHble panel. MHTEepBan u paguyc cxo-
auMocTH. Paznoskenne dynkuuii B psig Teiinopa u B psin MakjopeHa
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KpartHble, kpuBo/iMHeliHbIe H MOBEPXHOCTHBIE HHTErpaJibl. J[BOiHOI HHTErpas, ero
ceoiicta. M3mMeHeHue mnopsiika HWHTErpUpoBaHUsA. BrluncieHHe NBOWHOrO HMHTErpasia
CBEIIEHHEM K NOBTOPHOMY. TpoiiHOI MHTErpas U ero BblYMCIEHUE. 3aMeHa NEPEMEHHBIX
B KpaTHbIX HHTerpanax. KpusonnnelHble HHTErpasel U UxX BeluuciaeHue. IlosepxHOCTHBIE
MHTErpajbl U UX BbluUCIeHHE. [IpunoxkeHus KpaTHBIX, KPUBOJIMHENHHBIX U OBEPXHOCT-
HBIX HHTErpajios.
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OcHOBBI TeOpHH BepoOSITHOCTEl M MaTeMaTHdeckoii crartucTuku. OO0uye npasuia
KOMOMHATOPUKHU: MPaBHJIO CyMMBI, TPABUJIO MpousBeneHus. Pasmerenns, nepecraHoB-
ku, coyeranus. CnyuaiiHble coOBITHS M onepanuu Hax HUMU. HecoBmecTHbIe COOBITHS.
[TonHas rpynmna nonapHO HECOBMECTHbIX coObITui. Kitaccuveckoe onpeneneHnne BeposiT-
HocTH. CBOICTBa KJIACCHYECKOI BEPOSITHOCTU. Y CJIOBHASI BEPOSITHOCTh. DopmyJa moi-
HoH BepositHOcTH. DPopmyna balieca. IloBropuble ucneiranus. bunoMuaneHOEe pacnpe-
nenenune. @opmyna bepHysnu. HauseposiTHeiillee 3HaueHHe 4YHCia MOSBJIEHHS COOBI-
Tus. JIokanbHas Teopema Myaspa - Jlannaca. Pacnpenenenue Ilyaccona. IlonnHomuane-
Hoe pacnpenenenue. CiyuaiiHast BennunHa. OyHkuus pacnpenenenus. CroiicTBa QyHK-
uuu pacrnpeneneHus. JIluckpeTHele U HernpepbiBHbIE ciydaliHble BeIU4HuHbL. [1noTHOCTD
pacnpenenenus, e€ coiictea. HopmanbHsbiii 3akoH pacnpenenenus. HezaBucumele ciy-
yaliHble BEJIMYMHbI. UHCIOBbIE XapaKTEpUCTUKU CJIy4YalHBbIX BEJIMYUMH. MaTematudeckoe
oxunanue, e¢ cpoiicrea. Koadduunent koppensuuu, ero cBoictsa. OCHOBHBIE MOHSTHS
MaTeMaTH4YeCKOH CTaTUCTHKH. BbIOOPOYHAs COBOKYMHOCTb, FreHepaibHasi COBOKYMHOCTD,
MOBTOpHAast BbIOOpKA, OecrnoBTOpHAast BbIOOPKA, OTHOCHTEJNIbHBIN IMOKa3aTelb BBIOOPKH.
Owmnbxka penpe3eHTaTUBHOCTH. ['eHepasibHasi cpenHsis, BBIOOpOUHasi cpenHsisi. Y CTOHYH-
BOCTb BBIOOPOYHBIX CpenHuX. JloBepUTeNbHbIe HHTEPBAJIbI ISl OLIGHKH MaTeMaTHYeCKO-
ro OXHAAHUS HOpMasbHOro pacnpeneneHus. OueHka BeposTHOCTH (OMHOMMAJIBHOIO
pacripenesieHust) Mo OTHOCUTeNbHOH yactore. CTaTHCTHYECKOE pacnpereseHle BbIOOPKH.
[Toaurox yacTor, rucTorpaMmma 4acrtor.

6. CamocTosiTe/ibHAsi padoTa CTyIEHTOB

NoNe
/o

TemMbl AJI1 CAMOCTOATEIBHOIO H3y4YeHUs

HOBerHOCTH BTOPOT'O MopsaaKa U UX KAHOHHYECKHUE YPaABHEHUA.

Bsenenue B maTeMaTuueckuil aHanu3. MHOXECTBO AEHCTBUTEBHBIX Ynce. UHCIOBbIE
npomMexxyTku. Monayab uncna. IlorpeirHocTs BelYMCI€HUS (a0COMIOTHAS, OTHOCHTEb-
Hast). Onpenenenue ¢pyHkunu. CrniocoOb! 3ananust GyHKUMU. DJeMeHTapHble QyHKLHH,
ux rpaduky: Lenas pauvoHanbHas (QyHKUMs, ApOOHO-paLMOHanbHas (PyHKUUS, cTe-
nenHas ¢pyHkuus. ITokasarenpHas u norapupmuyeckas pyHkuuu. [Ipumenenne npous-
BOJHOMH (PyHKLHH K HCCIENOBaHUN (PYHKLHN U TEXHUYECKUX 3a/ady.

ITpumeHeHne npou3BoAHON (PYHKLUMH K HCCIENOBaHUIO (PYHKUMH W TEXHUYECKHUX 3a-
na4. Bexrop-pyHkuus ckansipHoro aprymenTa. Ilonarue kpuBoii, rnankas kpusas. Ka-
catenpHass Kk kpuBoil. KpuBusna kpusoi. Paauyc kpususHbel. 1 naBHass Hopmanb. bu-

Hopmauib. KpyueHnne kpusoil.




[Mpumenenue nuddepeHunana Kk NpUONHMIKEHHBIM BbIYHCIEHHsIM. HenpepbBHOCTD
¢bynkumu. Touku paspeiBa U ux knaccudukaums. CBOHCTBA HENPEPbIBHBIX (PyHKLHI:

4 o
OrpaHH4€HHOCTb, CYHIECTBOBAHHE HauOONbIIEr0 M HaHMEHBLIETO 3HA4YC€HUH, CYyLIEC-
CTBOBAHHEC NMPOMECKYTOUYHbIX 3HAYEHH.

5 YPaBHeHI/Ie KacaTeJbHOH MJIOCKOCTH U HOpMaAJIN K MOBEPXHOCTH. MeTOH HaUMEHbIIHNX
KBaApaToB 00pPabOTKH 3KCIIEPUMEHTAIBHBIX IAHHBIX.

6 [TpubnmxéHHoe BbIYHMCIEHHE ONpeneséHHbIX HHTerpanoB. HecoOCTBeHHbIE HHTErpasbl.

HpHSHaKH CXOOUMOCTH HECOOCTBEHHBIX HHTErpaioB.

Merton Jlarpanxa peweHus JMHEHHOrO HEOJHOPOAHOIO YPaBHEHHMUS.

7 | Cucremsl auddeperunansubx ypasHeHnii. Hopmanbhas cucrema. MeTon MCKIOUe-
HHS peLueHHst cucTeMbl UG depeHLHaNTbHbIX Y PaBHEHHIH.

8 | HuddepenunpoBanrue 1 UHTErPUPOBAHHE PSIIOB.

IpHsoxeHus1 KpaTHBIX MHTEIPAJIOB. BbIYHC/IEHHE TUIOAAeH MIIOCKUX (Uryp; BbIMHUCICHHE
9 | obwvemoB Ten. KpuBonuHeliHble HHTErpasibl IEPBOro U BTOporo pozaa. IIpuioxeHus KpuBo-
JIMHEHHBIX UHTErpasoB. IIoBepXHOCTHBIE HHTET PaJibl IEPBOrO U BTOPOIO poJa.

HopmuposanHas ciyyaiiHas BenuurHa 3akoH Oonbumx yncen. HepasencTso YeOriie-
Ba. Teopema UebbiieBa. Teopema bepuynnu. Teopema Mapkosa. Teopema ITyaccoHa.
HurerpanbHas Teopema Myaspa — Jlannaca. OCHOBBI CTaTUCTHYECKOrO onucaHus. ['u-
10 | crorpaMMa M MOJMIOH YaCTOT. DMIHPHUECKOE pacrpeneeHue U ero cBoicraa. Boibo-
pOUYHBbIE XapaKTEPUCTUKH U MX pacnperneneHus. TodeuHble oueHkH. CBONCTBA HeCMe-
IIEHHOCTH, COCTOSITENbHOCTH M 3¢ dekTuBHOCTH. OTHICKAHHE OLEHOK METOIOM MOMEH-
TOB.

JIntepatypa nas
CaMOCTOsITeIbHOH PadOThI CTY1eHTOB

I

Hauaesa JI. III., Marawesa X. Il. JluneiiHas anreOpa. YueOHOe nmocoOue mo M3y4YeHHIO pas-

nena - I'posnwbiit, UITI ITHTY, 2013.

Caunos B. A Kpartkuit kypc Boiciueit matematuku.T.1,T.2. — I'posnsiit, UTTL I THH, 2016.
[ayaes A.M. QuddeperumnanbHoe ucuucieHue GyHKUMH OqHOH nepemeHHoM. COOpHUK 3a
nanui. — I'posnbiit, UIIL I'THH, 2010.

. I'ayaeB A.M. UHTerpanbHoe ucuuciaenue GyHKLUMH OOHOH nepemeHHon. COOpHUK 3anaHui. —

I'posnsiii, UITL[ I'THH, 2010.
. Maromaesa M.A Ilpaktukym no sbiciiei marematuke.u.1-3,-I'posubiit, [THTY,2019.
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7.0ueHOYHBIE CPeACTBA
IlepBbIii cemecTp

7.1. Bonpochbl A/151 KOHTPOJISI K NepBoii py0e)xXHO# aTTecTauum

JInneiinas anredpa, 31eMeHTbl BEKTOPHOMH aaredpbl, AHAJIUTHYECKAs] FTeOMETPHS

Bruncnenue onpenenurenei

Pewienue cucrem JuHeEHHbIX ypaBHeHUH MeTogoM Kpawmepa.

Meron [Maycca pelueHus cucTeM JIMHEHHbIX YPaBHEHUI

MartpuuHsblit cnocod peLieHus CUCTeM JIMHEHHbBIX YPaBHEHUH

IIpumepsl Ha BBIMUCIEHUE CKAJIIPHOrO MPOU3BENAECHUS] BEKTOPOB

VYcnoBus napauieapHOCTH U YCIOBUE NEPNEHUKYISIPHOCTH ABYX BEKTOPOB

IIpumepbl B HaxoXA€HHE [JMHA BEKTOpA, BEKTOPHOrO M CMELIAHHOIO MPOMU3BENEHUS

BEKTOPOB, UX MPUJIOKEHU IJIs PELIEHHUS] TEOMETPUYECKUX 3a1ady.

8. 3amauu Ha HaXOXIEHHE ypaBHEHHs NMPSMOI JHMHUHU OrNpeneseHus UX B3aUMHOrO pacrosio-
KEHUs Ha MUIOCKOCTU U B MPOCTPAHCTBE U UX MOCTPOEHHUS.
[Tepexon ot onHoit popmbl ypaBHEHHSs NPSIMOK K Opyroi Gpopme.

10. 3agaun Ha HaXOXIEHHE KAHOHUYECKUX YpPaBHEHUH KPHUBBIX BTOPOro Mopsaka U UX IO-
CTPOEHHSI: OKPY>KHOCTH, 3JUTHIICA, rUNepOosbl, napadosbl.

11. Paznu4Hble ypaBHEHUS MJIOCKOCTH, 3aa41 HA B3AUMHOE PaCIOJIOKEHUE ABYX IIOCKOCTEH,
MJIOCKOCTH U MPSIMOM JIMHUU B IPOCTPAHCTBE.
IIpeaen u HenpepbIBHOCTL PYHKLHH

12. I[Ipenen GyHKLUMU OPU X —> +00, X —> —90, X —> X, .

Nk —

13. beckoHeuHO MaJibie QyHKLHH.

14. OcHoBHbIE TEOpEMbI O Npeaenax. PerieHye 3ana4d Ha packpbITHE HEONpeneaeHHOCTEN BH-
0 o
Aa 0w
15. Mcnonp3oBanue nepBoro U BTOPOrO 3aMeYaTeNIbHbIX [PEIEIOB HA PACKPBITHE HEOMpene-
JEHHOCTEN.

16. IIpaBuno JlonuTans u ero HCNoJb30BaHUE IJIs1 PACKPBITHS HEONPEAEIEHHOCTEN

17. MeTon HaMMEHbBIINX KBAAPATOB AJisi 00pabOTKU 3KCIIEPUMEHTAIbHBIX TaHHbIX.

18. 3amaun Ha HaxXOXIEHHE KAHOHHMYECKHX YPABHEHHUH KPHBBIX BTOPOro MOPSAKA U UX IO-
CTPOEHHS: OKPY>KHOCTH, 3JUTUIICA, runepOosibl, mapadolbl.

19. PaznuuHble ypaBHEHHs IUIOCKOCTH, T 3aAa4d HA B3aMMHOE PACMONIOKEHHE JBYX IMJIOCKO-
CTeH, MIIOCKOCTU U MPSIMOM JINHUU B IPOCTPAHCTBE.

20. OcHOBHbIE TEOpEMBI O npeneax. Pemenne 3aga4 Ha pacKpbITUE HEOMPENECNEHHOCTENH BUA
0 o

0 o
Oopaseun 3aganuii 115 nepBoii py0e)xHOM aTTeCcTaALUH

J2x1 +3x, +x;, =1,
2x, +x, —Xx; =2,

1. Pewmmth cucTemy JMHEHHBbIX ypaBHEeHUN MeTonom ["aycca
{3x1 +2x, +3x; =3;
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6
2. HaiitTu npou3BeneHUE MATPUL] Al 1 -2 1 uB=| 2
1 2 0

3. Haiitu konen Bekropa MN = {3;—3;6}, €CJIM ero Havasio HaxoauTcs B Touke A(0,—3;3)

- - - - > > - -

4. Ynpoctuts Beipakenue (2a+b)x(c—a)+ (b+c)x(a+Db)

S. JlaHbI BEKTOPbI Z = {2;5— 2}, Z = {1;0;5} Haiitu ng

6. Haiitu nnowanae Tpeyronbuuka ¢ sepunHamu A(1;3;4), B(—1;2;5), C(2;-1;2)

Bonpocel Ko BTOpOii py0eHOMH aTTecTALMH

HAuddepenunanbHoe ucuucaeHue GyHKUHIH 0AHOIH NepeMeHHO#
1. TMonsitue npou3BOAHON QPYHKLMH, €€ MEXaHHUECKHI U TeOMETPHUECKHIT CMBICIT.
2. JMuddepenumnan pyHKIUN U €ro reOMETPUYECKUI CMBICIT
[Ipon3BonHbIE OCHOBHBIX 3jeMeHTapHbIX (yHKUHH. Haxoxnenue npenenoB (QyHKLIHH, HC-

Y, . Ay
noJib3yst onpexaenaenue npeaena GyHkuun. f'(x) = lim A
Av—( X

W

[IpaBuna muddepeHurpoBanms.
[IpousBonHas CioXHOM GyHKLIHU
HuddepernunpoBanue GyHKUHH, 3aJaHHBIX B TApAMETPHUECKOI U HEesIBHOH (opme
Teopembr @epma, Poss, Jlarpanxka, Kowwu, Jlonurans
Jlorapudmuueckoe nuddepenunpopanue QyHKLIHI
HeoOxomumble 1 1OCTaTOUHBIE YCIOBUS BO3pacTaHus (yObiBaHuUs) QyHKLIHH.

. MakCUMyMbI 1 MUHUMYMbI (Y HKLIMH

. Iopsimok uccnenoBanus GyHKLHH C MOMOLIBIO MPOU3BOAHON M MOCTpoeHus e€ rpaduka
JuddepeHunanbHoe HCUHCTEeHHE PYHKUHH HECKOJIbKHX NMEePEeMEHHbIX

. Obnactb onpeneneHus, TMHUU YPOBHs QYHKLHU ABYX NMEPEMEHHBIX.

. Ilpenen u HenpeprIBHOCTb (YHKLUMHU JBYX NMEPEMEHHBIX.

. Hactnble npoussoansie. [Tonublit nuddepeniman.

. Haxoxnenue skcTtpeMymMoB (YHKLUHH IOBYX MEPEMEHHBIX HAHOOJBIIEr0o W HAUMEHBLIEro
3HaYeHHH PyHKLUMHU ABYX MEPEMEHHBIX B 3aMKHYTOH 00JIacTH.

. [IpousBonHas no HanpasieHHo. ['paguent. KacarenbHas miIocKOCTe U HOPMaJIb K TOBEPXHO-
CTH.

—_—— —_—— 0 00 0O\ WA
e oo — SR

—_—
@)

O0paseu 3agaHuii AJist BTOPOii pyOeKHOI aTTecTALMU

1. Haiitu cnepyrouiue npeaesl:

X
sin — 4x 4 ~_.2
) - .49 — . X +3x"+7x
Dlim —24  2)lim [ 225X ) 3y fim YO IE T3 gy g T2
x>0 X x>l 5—3x >0 yT 4 x oo 5x7 +8x” +3

5)m[ ! —lj
an(J e"”—l X

12
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13.
14.

15.

2. Haiitu npousBoaHble QPyHKLUHI

2 -~
) x2y S e = x5 9) y=(x2 + 5508

6)y=6x—i4+%/¥,7)y= >
x I+x

7.3.00pa3en KOHTPOJIbLHOH PaGOThl A5 TEKyLIero KOHTPOJIst

Pa3zaen «3jieMeHThbI JIMHEHHON U BEKTOPHOH ajiredpbl, AHAJTUTHYECKASI FTeOMEeTPHSI».

Haiitu npoussBenenue 4-B ubB-A marpun A =G _llj B =(_(§ _3 _3)

le + x2 + 3)C3 :4,
Pewute cucremy ypaBHeHUH |x; +2x;, +x3 =4, a) meronom Kpamepa, 0) meronom lNaycca.
3x1 +4X2 +X3 =0

Hanbl yerbipe Touku: 4(3;2;1), B(2;—1;0), C(4;0;—5), D(—1;2;3). HaiiTu, mpuMeHsst BEKTOPHYO
anreopy:

a) yron ABC;

0) miowanp TpeyronpHuka ABC;

B) 00bém nupamunsl ABCD.

[IpuBectu obuiee ypaBHeHUe NpsiMoi 3x —4y +1=0 K BUAY B «OTPE3KAX» U MOCTPOUTD €€.

ITpusectu oblee ypaBHEHHE KPUBOii BTOPOro nopsiaka 3x” +2v? +6x+4y —1=0 K KAHOHHYe-
CKOMY BHAY U ITIOCTPOUTD €€.

TeopeanecKue BOMPOCHI, BLIHOCUMbI€ HA 3K3aM€H

JIuneiiHas anredopa, 3JieMeHTbl BEKTOPHOI0 AHAJIM3A, AHAJIUTHYECKAS reOMeTpUs

OcHOBHBIE CBOICTBa ONpeaenuTenei

BoiBoa dopmyn Kpamepa n1st perenus cuctem JIMHEHHbIX YpaBHEHU

Meron I'aycca pelieHus CHCTEM JIMHEHHBIX yPaBHEHUH

MartpuuHbIii cocod peLeHHst CHCTEM JIMHEHHBIX YpaBHEHHIH

BoiBoa popmysibl B KOOpIHHATHOH GopMe [Jist CKaNsipHOrO MPOU3BEIEHHSI BEKTOPOB

BriBOa ycioBUi NapasielbHOCTH U YCJIOBUS MEPIEHAUKYIIPHOCTH IBYX BEKTOPOB

BriBoa opmy el B KOOPAMHATHOI opME ATt BEKTOPHOTO MPOU3BEACHHS BEKTOPOB

BriBoa gopmy el B KOOPAHHATHOI (hOpME A7l CMELIAHHOTO MPOH3BEACHHUS BEKTOPOB

Jnuuna Bextopa (BeiBoA GOPMYIIbI B KOOPIHHATHOMH (opme)

BeiB0o ypaBHEHHs MPsIMOI, MPOXOAAINEH YEPE3 3aJaHHYIO TOYKY MEPMEHAHKYISPHO HOPMATbHOMY
BEKTOPY MPsIMOIt

BbrBo1 00uiero ypaBHEHHs MPSAMOIl Ha TIOCKOCTH

BrrBoa ypaBHEHHs MpsIMOH, MPOXOAAINEH YePE3 3aJaHHYIO TOUKY MapaiieIbHO HAMPABISIOLIEMY BEK-
TOPY MpsAMOIt

BbIBO ypaBHEHHS NPSMOIH, MPOXOAALIEH YCPE3 ABE 3aAaHHBIE TOUKH

INepexoa ot 01HO# GOpMBI YpaBHEHHUS NPSIMOii K Apyroii popme

BbIBO1 KAHOHHUYECKOTO YPABHEHHS OKPY>KHOCTH
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16.
17.
18.
19.

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

29.
30.
31.
32.

33.
34

35.

36.

37
38.

39.
40.
4]1.
42.
43.
44.
45.
46.
47.
48.

49.
50.
51.
52.

53.
54.

55.
56.

BbIBOA KAHOHHYECKOTO YPABHEHHSI SIIIMIICA U €70 aHAITN3

BbiBO KAHOHHYECKOTO YpaBHEHHUS TUIIEPOOJIB U €ro aHAIN3

BbIBOA KAHOHUYECKOTO YPAaBHEHHS MapadoIbl U €r0 aHAIIN3

VYpaBHEHHE IIIOCKOCTH, MPOXOIMMICH Yepe3 3aJaHHYI0 TOUKY MEPNEHAUKYIPHO HOPMAIbHOMY BEKTO-
py (BBIBOT).

OOmee ypaBHEHHE MIOCKOCTH, YPAaBHEHHE MIIOCKOCTH B OTPE3KaX; MOCTPOCHHUE MIIOCKOCTH
Yroa Mexay AByMs MIOCKOCTSIMU

Y cnosus napaniebHOCTH M YCIOBHE MEPICHANKYIIPHOCTH ABYX MJIOCKOCTEH (BBIBOJ)
YcnoBue nepeceyeHus TPEX MIOCKOCTEH B OXHOM TOUKE.

VY paBHEHHE MIIOCKOCTH, MPOXOAILICH YEPE3 TPH 33 JaHHBIC TOUKH (BBIBOA)

Kanonnueckue ypaBHeHHS IPSIMOI1 B MPOCTPAHCTBE (BBIBOX)

INapamerpuueckie ypaBHEHUS MPIMOIT (BBIBON)

Y cnoBus napannenbHOCTH M YCIOBHE MEPIEHANKYIIPHOCTH HPSIMBIX B IPOCTPAHCTBE
VYron Mexxay npaMoii M IIIOCKOCTBIO. Y CIIOBHE NMapalIeIbHOCTH U YCIOBUS
MEPIEHINKYIIPHOCTH MPIMOH U MIOCKOCTH

Touka nepeceueHns MPSIMOH U MIOCKOCTH (BBIBOX)

OOwiee ypaBHEHHE IOBEPXHOCTH. BriBox ypaBHeHUs cepbl

Lnmmeaprueckie MOBEPXHOCTH: ONMPEAEICHHUE, SN ITHYECKHIT HIHHAP
OnHomonocTHbI 1 AByMOIOCTHRINH runepbononasl. X ypaBHeHHS U aHATH3

IIpenen n HenpepbIBHOCTL PyHKUUH

IIpenen GyHKUNU IPU X —> +00, X —> —00, X —> X,

Beckoneuno manwie Gpyukunn. Orpannyennse Gpyukunn. beckoreuHo Gonbrmie GyHKLUHN 1 X CBI3b C
OECKOHEYHO MajIbIMH (PYHKLMSIMH

0
OcHoBHbIE TEOpPEMBI 0 TIpeaenax. PackpeiTHe HeonpeaenEHHOCTE BIAA 0’

818

N . sin x
ITepsblii 3ameuaTenbHbli npeaen GyHKuun y = —— npu x — 0
X

IIpenen nocnexosarenbrocTd. Bropoii 3ameuarensheiii npeaen. Harypanshele norapudmsl.
CpaBHenne OeckoHeuHo Manbix GyHKUMit, JkBuBaIeHTHbIC QyHKUN HenpepoiBHocTe GyHkuun. Tou-
KH paspeiBa 1 UX kinaccupukanms. CoiicTBa HeNMPEPbIBHBIX (DYHKUHH

HudpdepenuuanbHoe ucyucaeHne PyHKUNI 0IHOM nepeMeHHOH

[TonsiTue npou3BoAHON PyHKLNH, €€ MEXAHUUECKHH H TEOMETPHUYECKHI CMBICT.
Huddepennan GyHKLNN 1 €r0 T€OMETPUYECKNIT CMBICI

ITpon3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLHIH.

[Ipasuna muddepeHunpoBaHms.

IIpon3BoaHas CIOXKHOM QyHKIHH

Huddepenunpoanne 3a1aHHBIX B MapaMeTPUYECKOH U HEIBHOM opme

Teopembl @epma, Pons, Jlarpanxa, Kommu, Jlonurans

Heobxonumble 1 mocTaTovHble yCaoBus Bo3pacTanus (yObiBaHus) QyHKIHH.

MakcuMyMbl H MUHUMYMBI (DyHKLIHH

[Mopsinok nccnenoBanust PyHKLHN C TOMOLIBIO MPOU3BOIHON 1 MOCTPOEHHs €€ rpaduka
DyHKLUMH HECKOJBKHUX NMepeMeHHbIX

OO6nactb onpeneneHusi, JHHHH YPOBHs (DY HKLIMH ABYX NEPEMEHHBIX.

IIpenen u HenpepbIBHOCTL (DYHKLIMH JIBYX MEPEMEHHBIX.

YacTtHble npoussonHble. [lonublil muddepeniman.

OkcrpemyM QyHKIMH OBYX nepeMeHHbIx. Hanbonbliee 1 HanMeHbiee 3HaUeHus: QyHKLHH
IBYX MEPEMEHHbIX B 3aMKHYTOI 00J1aCTH.

[IpousBonHas no HanpasieHHO. ['panueHT cKkansapHOro nosi. MeTon HanMeHbIINX KBapaTOB
st 00pabOTKH 3KCIEPUMEHTAbHBIX TaHHBIX.

Jlorapudmuueckoe nnddepenunposanne QyHKINI

HeoOxoaumble n nocTaTouHbIE yCIOBUS Bo3pacTanus (yObiBaHus1) QyHKLMHY.

MakcuMyMmbl 1 MHHUMYMbI (Y HKLIHH
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57. Topsinok uccnenoBaHus GyHKLUUH C TOMOLIBKO MPOU3BOIHOMN U MOCTPOeHHs e€ rpaduka.

Oo6pa3sen 3x3aMeHALUHMOHHOTO OUIeTa
1. VYroa Mexxay AByMsl BEKTOPAMM, YCJIOBHS UX NMEPNEHANKYIAPHOCTH U NMapajieIbHOCTH
(Teoperuueckuii BOMpOC).
Peumntsb cuctemy JauHEHHbIX ypaBHeHUI MeTonom Kpamepa 2%, —x, —x3 =1,
x; +3x, +4x; =6.

Haiitu yrinosoii koadduumeHT npsimoit, npoxopsitueit uepe3 touky A (—2;5), B (-3;4).
Haittu cnenyroiume npenenst:

|9, A W

) o 5 3
Haiitn npousBonnbie GyHkumii: 1) y = 6x — - + ‘\/;,

9) v =e>*%; ) ¥ =cos’ 10x

11) x? y+ y3 +eV =x,

7.3.00pa3en KOHTPOJIbLHOI Pa0OThI AJIsl TEKYLEro KOHTPO.JIA

Paznen «2neMeHTbl IMHEHHOI U BEKTOPHOH anreOpbl, aHATUTHYECKAs! TEOMETPHSI.

1 Haiitn nponssenenne A4-B u B-A wmarpun A :G _llj’ B:(_é _? _g)

2 Pewuts cucreMy ypaBHeHuilt  a) metonom Kpamepa, 6) meronom ["ayccea.

3. Jlanbl ueTbipe TOuku: HalTu, npUMeEHssA BEKTOPHYIO anrebpy:
a) yroa ABC,
6) momwans TpeyroneHuka ABC;
B) 00béM nupamunsl ABCD.

4 IlpuBectu oO1uee ypaBHEHHE MPSIMOH K BUIY B KOTPE3KaxX» M MOCTPOUTH €€.

5 IlpuBecTu obliee ypaBHEHHE KPHBOii BTOPOro nopsiaka 3x2 +2y% +6x+4y —1=0
K KAHOHM4€-CKOMY BHUIly U MOCTPOUTH €€.

Bropoi cemecTp

Bonpocsbl AJ1s1 KOHTPOJIs1 K NepBoii py0esKHOI aTTecTALMH
NHurerpanbHoe ncunciaenne GpyHKIHii 0QHOI epeMeHHOil

Heonpenenénnelii nHTErpan u ero ceoiicrasa. Tabinua HeonpeneneHHbIX HHTErPAJIOB.
HenocpencrsenHoe nHterpuposanue, [IprMepsl BbIMUCIEHHs HHTETPAJIOB C MOMOLIbIO TabJIH4-
HbIX MHTErpajoB U NMPUBEAEHHUEM HHTErpaa Kk TabJIM4YHOMY npeoOpa3oBaHUEM MOJbIHTErPalb-
Hoii ¢pyHkuuu. [IpoBepka orBera nupdhepeHurpoBaHNEM MOJYYEHHOTO OTBETA.

MeTtoa MHTErpupOBaHMs NOABENEHHEM MO 3HaK AuddepeHLHana, MeTon 3aMeHbl TIEPEMEHHOI.
4. HMHTerpupoBaHue MO 4acCTsAM B HEOMPEAEIEHHOM HHTErpase

[N

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

18.
19.

20.

21.
22.

23.
24,

29.
30.

KommiekcHbie yncna. Anrebpaudeckas Gopma 3anmucu KOMILUIEKCHOTO Yucia. Moayib U apry-
MeHT. JIefCTBUSI Ha/l KOMIUIEKCHBIMHU YuciIaMu. Tpuronomerpuyeckas popma 3anucu Kom-
TJIEKCHOIO YHMCJIA.

PasnokeHue MHOrouneHa Ha JIMHEHbIE U KBaJpaTHbIE MHOKUTENU. HTerpupoBaHue pauuo-
HanbHBIX Apobeii. Tunel npocreimnx apodeit 1 UX UHTErpHPOBAHUE.

HHTterpuposaHie paloOHaIbHBIX ApoOeit METOAOM pa3IoKeHUs Ha MpocTeiimue 1podu.
HHTerpupoBanye npocTefnx HppauMOHAIbHBIX (yHKIH.

HHTerpupoBanue TpUroHoMeTpu4eckux GyHKLHH, YHUBEPCATbHAS TPUTOHOMETPHUYECKas!
MOJACTAHOBKA.

OnpenenéHHblil HHTErpal U €ero CBONHCTBA.

dopmyna HerotoHa-JlefibHuua.

3ameHa NepeMeHHOH B ONpeneNéHHOM HHTErpae.

Huterpuposanue onpenenéHHoro HHTerpaia rno 4acrsiMm.

Breryncnenue miowanei niockux GUryp, BbIUUCIEHHE JUTMHBI IyTH KPUBOH, 00bEMOB Te.
HecoOcTBeHHbIE HHTErpaIbL.

HHTerpanel ¢ OECKOHEYHBIMH MpeeIaMi HHTErPHPOBAHMUS.

HHTerpanel OT HeOrpaHHUEHHBIX (YHKLIHIH.

Obpasey 3a0anusn 0 nepeoit pydexcHoll ammecmayuu

Haittu cnenyromue uHTerpassl:

1

3
D[ ¥x-2-3 3|acs 2) [sin?dxde: 3) [xe2de: 4)[—F
)‘[ e i3 ’ )'[ )J: )£l+\/x+1

Bonpocui ona konmpois ko 6mopoit pybexcnoit ammecmayuu

HuddepeHunanpHbie ypaBHEHUs: onpeaeneHue, nopsaok Y.

Pemenue nuddepeHumnanbHoro ypasHeHus 1-ro mopsiaka: onpeneneHue; odliee U 4acTHOE pe-
LIEHHUS.

HuddeperunanbHble ypaBHEHUS ¢ Pa3IENAOLUMUICS MEPEMEHHBIMU: ONPeAeIeHUEe U aIrOPUTM
peLueHus.

Pewenue ognoponueix Y 1-ro nopsiaka: onpeneseHue U airOpuTM PeLIeHUsI.

Pewenne nunelinbix Y 1-ro nopsiika: onpeneseHue U ailrOPUTM PELLEHHSL.
HMuddeperunanbHble ypaBHEHHH 2-r0 MOPsAKA: OnpeneneHue, o0lee U YaCTHOE PeLIeHUSsI.
Pewenue yPaBHEHMI, JOMy CKAO LLUX MOHUKEHUE nopsiaka BUJIOB!
V=f), Y =), Y =)

JIuneitnbie ogHopoaHble 1Y 2-ro nopsiaka: Teopema ero peLeHue.

Jluneiinpie ogHopoaHbie 1Y 2-ro nopsiaka ¢ moCTOSHHBIMU KO3 HULHEHTAMH.
XapakTepUCTHYECKOE YPAaBHEHHE U CTPYKTypa OOILEro pereHus

Jluneiinple HeonHOpoaHbIEe Y 2-ro mopsiaka ¢ MOCTOSHHBIMH KO3(Q@HULUHEHTAMH CO CHeLHalb-
HOM NpaBoOi 4aCTbIO

Meton BapHaLuu MPOU3BOJBHBIX MOCTOSIHHBIX (MeTON JIaepanoica)

Cucremsl tuddepeHIHaTbHBIX yPaBHEHUH. MeToI HCKIIIOUEHHST PELUEHHS CHCTEMBI

yPaBHEHHI.
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O6paseu 3anaHus 1Jis1 BTOPOH pyOeKHONH aTTecTaUMH

Pemmmte nuddepeHunanbHble ypaBHEHUs:

, y+3
1) y=y2
X

2
N
;2 V=g otdy

X

3) w2y =3x";

4) y'=Ty'+6y =1

O0paseu 3aaaHHs 1Jis1 CAMOCTOSITE/ILHOH padOThI CTyAeHTa

Heonpenenennbiii OnpenesieHHbIN Heco0cTBeHHBII
HHTErpaJj HHTErpaJj HHTErpaJj
HnterpupoBanne NoaABEAEHUEM HenocpencrsenHoe npuMmenenue | MHTerpasibl ¢ 0eCKOHEYHbIMU
NoJ 3HaK )JHQJ(})epeHuHana' dopmybl Hetotona — JleiiOnuna: 1) 2 dx

l)J' x+1 2)J‘

2x2+9 cos? v

LERE

2
1 X

npenenamu: 1) I
1+ x

HHuTterpupoBanue no 4acTsaM:

3) j(4—3x)e—3xczx

3aMeHa NepeMeHHOM: 2)

dx

[5-xf

o'—,lu‘&\

Hurerpansl ¢ HEOrpaHUYEH-
HBbIMH NOJbIHTETPAJIbHBIMH

byHKIMSIMHU: 2) __dx
Fry

HurerpupoBanue GyHKIUN BUOA
Ax+ B Ax+ B

" — .
Vax? +bx+c " +by+c
4)J‘ xdx
V4 +6x — x?

[Tnowanb niockoit purypsr.

BbaucauTh nuowmanb GUrypsl,
OTrPaHUYEHHON JTUHUSIMMU:

3) y=(x-2)°; y=4x-8

HuTerpupoBanue palMOHAIbHBIX
(:oyHKuHi'i'
5) J‘x +4x +4dx+2 dx
x + l x + X+ 1)

I/IHTerpHpOBaHHe
MPPALUOHATBbHBIX (QYHKLMIA:
dx

2 J“\/l—ﬁ—"\/l—Zx

TeopeTnyeckne Bonpockl, BLIHOCHUMBbIE HA IK3aMeH

HNuTerpanbHoe ncuncienne GyHKuuii oAHOMH nepeMeHHO
1. Ilonstue nepooOpasHoi. HeonpenenéHHsiii MHTErpan u ero ceoiicrea. Tabnuua
HEONnpenenEHHbIX HHTErpajoB.
2. OCHOBHbIE METO/IbI HHTETPUPOBAHUS. HEMOCPEACTBEHHOE UHTErPUPOBAHHE.

W

MeToa MHTErpupOBaHUs NMOABENEHUEM NOJ 3HaK nuddepeHLnana, MeTon 3aMeHbl TEPEMEHHOM
4. UnTerpupoBaHue no 4acCTsIM B HEONPEAEJEHHOM UHTEerpane
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10.
11.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.
24.
25.

26.
27.

Komnnekchble uncna. Anredpandeckas ¢opma 3anucud KOMIUIEKCHOrO ducia. Moayne U apry-
MeHT. JleHiCTBUS Haj KOMIUIEKCHBIMH 4YMclIaMu. TpuroHomerpudyeckas ¢opma 3amMcH KOM-
MJIEKCHOIO YUCIA.

PasnoxeHue MHOrowieHa Ha JIMHEHHbIE U KBaJApaTHble MHOXUTenu. MHTEerpupoBaHue pauuo-
HaJbHBIX Opobeii. Tunel npoctediux qpodeil u UX UHTErPUPOBAHUE.

HHTerpupoBaHue pauMOHAIBHBIX ApoOei METOIOM passiockeHus1 Ha npocteiune apodu. MHre-
IPUPOBAHUE MPOCTEHILNX UPPALMOHAIBHBIX (PyHKLMI.

HHTerpupoBaHue TPUrOHOMETPUUYECKHX (YHKLUMH, YHUBEPCAIbHAss TPUTOHOMETPUYECKas MOJ-
CTaHOBKA.

3anauu, NPUBOAALIME K MOHATHIO onpenenéHHoro uHrerpana. OnpenenéHHblil MHTEerpain u ero
CBOICTBA.

®dopmyna HeroTona-JlelibHuna. 3amMmeHa nepeMeHHOMN B ONpeneséHHOM HHTerpase.

DopMyJia HHTErPUPOBAHUS [0 YACTAM ISl ONPENEIEHHO UHTErpaa.

[TpunoxeHust onpeaenéHHOro MHTerpaia; BbIMUCIeHHE TUIoIaAeH MIOCKUX GUryp, BbIYUCIEHHE
IUTUHBI IyTH KPUBOi, OOBbEMOB TeJI.

HecobcTBeHHbIe HHTErpabl. IHTerpanbl ¢ 0eCKOHEUHbIMU MpeaeaMi UHTErPUPOBAHMUS.

. MHTerpans! oT HEOrpaHU4YEeHHBIX GYHKLUH.

HudpdepeHunanbHbIe ypaBHEeHHUS

HuddepeHuuanbHbie ypaBHeHUs: onpeaeneHue, nopsnok AY, pewenue V.
HuddepeHunanbHoe ypaBHeHHe 1-ro nopsiaka: onpenesgeHue; odlee U YaCTHOE PELIeHHUS.
Teopema cyliecTBOBaHUS U €QUHCTBEHHOCTH pelueHus ans 1Y 1-ro nopsaka.

JAY ¢ pa3nensroumumMucs NePEMEHHBIMU: ONPENENEHUE U MOPSAOK PELLEHHUS.
Onnoponneie 1Y 1-ro nopsigka: onpeneneHue U MopsioK pelieHus.

Jluneitnbie 1Y 1-ro nopsaka: onpeaeneHue U NOpsAAOK peLIeHHs.
HuddepeHunanbHble ypaBHEHUs 2-T0 MOPsAKA: OnpeaeseHre, BUI 001Iero peleHus;
TEOpeMa CyleCTBOBaHUS U €AMHCTBEHHOCTH PELIEHHUS.

[IpocTeiiine ypaBHEHUs, JONY CKAKOLUE NOHMKEHHE MOPSAIKA:

Y= ), Y =10y Y =FOn)).

Jluneitnbie 1Y 2-ro nopsiaka: HEOQHOPOAHbIE U OHOPOAHbBIE ypaBHEHUS. Teopema
CYLLECTBOBAHUSA U €AMHCTBEHHOCTH PELUEHUs

JIuneitnble ogHopoaHblie 1Y 2-ro nopsiaka: TeOpeMa O CTPYKType €ro pelueHus
HeonHoponHsble nuHeiiHbie 1Y 2-ro nopsinka: TeopeMa o CTPYKType 0OLIero peleHun
Jluneiinble onHopoausie 1Y 2-ro nopsiaka ¢ NOCTOSSHHBIMH KO3 dHIIMEHTaMH.
XapakTepuCTHUECKOe YpaBHEHHE U CTPYKTYpa OOLLEero peleHus

Jluneitnbie HeogHOpoaHbIe 1Y 2-r0 mopsinka ¢ MOCTOSHHBIMU KO3 (GULIMEHTAMU CO
CMeLHabHON NPaBOi YaCThbIO

Meron Bapuauuu NpOU3BOJILHBIX MOCTOSHHBIX (MeTOA JIaepanoica)

Cucremb! nuddepeHIHaTbHbIX YpaBHeHUNH. MeTon UCKITHOYEHUS PeLIeHHs] CUCTEMBI
yPaBHEHHIA.

Oo6pa3zen 3K3aMeHALIHOHHOIO OUJIeTa

1. [TlepsooOpasnas. 3anauya Kowu ansa 1Y

4

2. HaiiTu uHTErpab: l)J.(x5 - —%—+ Q/X_zj dx, Z)fx cosxdx; 3) | ——dx.
e

4. BbIYUCIUTh HECOOCTBEHHBIH MHTErPaJl MJIH YCTAHOBUTH €r0 PaCXOIUMOCTh! J.

5x” +16

=
X

2 9
4)!51"- 5) !\/_—‘E_l—dx.

+o0

-

x
x*

1
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2 - ]

5. Pemnts muddepeHumnanbHble ypaBHeHus: 1) (1 +e* )vv’ =e", ¥(0)=1; 2) y' - L
y X
3) v+ xzy =x2; 4) v"+2y' =x2+2.

Tpernii cemecTp
Bonpoch! 4151 KOHTPOIsA K NepBoi py0eskHOH aTTecTALMH

KpaTHble, kpuBoInHeiiHbIe U TOBEPXHOCTHbIE HHTErPaJIbl
BrruucneHnue ABOITHOrO MHTErpasa B AEKapTOBbIX KOOPAUHATAX.
Brruncnenue ABOITHOrO MHTErpana B NOJNAPHBIX KOOPAMHATAX.
IIpuno>xeHus: IBOIMHOrO MHTErpaa: BbIYUCIEHHE 00bEMA LIMIIMHAPUYECKOTO TeNa,
TUIOLAU TJIOCKOH (PUTyphI, MACChI MJIOCKOMH MJIACTHHKH C MEPEMEHHOMN MIOTHOCTBIO,
CTaTU4E€CKOrO MOMEHTA OJHOPOAHOM MIOCKOH (pUrypbl, KOOPAMHAT LIEHTPA THKECTH
TJIOCKOH (UTYpPbI, MOMEHTOB HHEPLIMM MaTePHaJIbHOM TOYKH, U TUIOCKOH (UTypHI.
TpoitHOI MHTErpan U €ero BLIMUCAEHHUE B AEKAPTOBBIX KOOPANHATAX.
Brrancnenue TpoiHOTO HHTErpaia B HUMIMHAPHYECKUX U CHEPUUECKHUX KOOPAUHATAX.
[Ipuno>xeHust TPOHHOrO MHTErpasa; BeIYHCIeHHe 00bEMA Tela, MacChl TeJa.
BrancneHne KpuBOJIMHENHOIO HHTErpana no KOOpaAHUHATaAM
Brrancnenne KpuBOJIMHENHOIO HHTErpaia no AJUHE AyTH.
Brrancnenne noBepxHOCTHOrO uHTerpana 1-ro poaa.
0. IlpunoxxeHne MOBEPXHOCTHOTO UHTErpaia 1-ro poaa: BBIYMCIEHHUE MACChI, CTaTHYE-

CKMX MOMEHTOB, MOMEHTOB MHEPLIMH, MJIOLAAN MOBEPXHOCTH
11. BriuuciaeHue NoBepxXHOCTHOIO UHTErpaa 2-ro pona

—_—

hadi

=0 0Nk

OOpa3zen 3agaHus AJisi nepBoi py0e;KHOH aTTecTALMH

R 2
1. BpMuUCIUTbL IBOIMHON HHTETPAJ ny dxdy, rae
»

2. BbMUCAUTH KPUBOJMHENHBINH UHTErPaJl J'(x2 + yZ)dx + 2xydy BOOJBL AyTH KyOH4ecKko
L

napabosibl y = x* or Touku A(1; 1) mo Touku B(2; 8).

YucoBble H PYHKUHMOHAJIbHBIE PSAbI

12. Ilpocreiiline npuMepbl BBIMUCIEHUS] Cy MMbl YUCJIOBOIO psaa

13. HeoOxoauMmblil MpU3HAK CXOAMMOCTH YHCIOBOTO psifa

14. «TanoHHbIe PAOLI» . Psil TEOMETPUUECKOM MPOrpeccHr U 0000IIEHHDIH
rapMOHUYECKUHN PsL.

15. Ilpusnaku cpaBHeHus 11 uccaenosanus YP Ha cxonqumocTb

16. Uccnenoanue cxogumoctu YP ¢ nomowbro 1-ro u 2-ro npu3HakoB CpaBHEHMs, Mpe-
IeIbHOrO MpU3HaKa cpaBHeHUs1, npu3Haka JlanamOepa, paaukaabHOrO U MHTErPaJbHOTO
npu3Hakos Komu.
3nakonepemenHble psinbl. [Ipusnak JleiiOHMLa st 3HAKOYepenyo1Ierocs psiaa.

20. JlocTtaTouHbli MPU3HAK CXOAUMOCTH 3HAKOonepeMeHHOro psiaa. Teopema Pumana.

21. dyHKUHOHANBHbIE PSABL.

22. CreneHnHble psaabl. HaxoxneHnue uHTepsata U paauyca U CXOIUMOCTH.

23. Psanwl Tefinopa u Maksopena. Pasnoskenue 3nemeHnTapHbix GyHkuuii B psia Teiinopa.
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O0pasen 3agaHus AJsl BTOPO# Py0esKHOMH aTTecTALUU

L, 2,3, 4,5 .
2-2 4.3 84 16-5 32-6

1. Hanucate oOw1uit uneH psiga

2. Hccnenosarb Ha CXOOUMMOCTb YUCJIOBBIE PsiAbL: 1) Z— . 2) ZS , 3) Z( " \/_
n—13

3. Haiitu 06s1acTh XOAMMOCTH CTETIEHHOTO psina z

nl\/_

OGpasen 3agaHus AJ1sl CAMOCTOSITEIbHOMH PAa0doThI CTYAEHTA
Loy
1. U3MeHUTh NOPANOK UHTErPUPOBAHUS B TIOBTOPHOM UHTErpase Id\ J‘f(x, y)dx.
0 ¥

2. IlpeacraBuTh ABOHHOW UHTErpaj H f(x,y)dxdy B BUIE NOBTOPHOrO, eciu 00jacTeb 1) 3aiaHa Jiu-
D
HusiMH, D x> =2— y; x+y=0.

3. BeuucauTh TpOHHOH HHTErpal: m(rz +yi+2? )dxdydz, V:0<x<3, -—-1<y<2, -1<z<1.

4. BeIMUCIUTH KPUBOJUHEHHBIH HHTErpas J( x + y)dxdy,, Th€ AB —OTPE30K NpsIMOH, COeNUMHSIFOLIEN
4B

Touku (0; 0) u (4; 2).5.
5. BBIMUCIUTH ¢ MOMOLIBIO ABOMHOIrO HHTErpana o0bEM Tejia, OrpaHU4YeHHOI0 KOOPAUHATHBIMH

TIOCKOCTAIMU x =0, y =0, z=0 U IUIOCKOCTBIO x+ ¥y +z —1=0,

4. BplMUCIUTD KPUBOJIMHEHHBIH UHTErpal J““L y)dxdy,» The AB — OTpE30K MpPSIMOH, COeMHSIIOLIEH
4B
ToukHu (0: 0) u (4; 2).

5. B xopoGe 6 kpacHbIX 1 4 cMHMX KapaHaama. Haynauy u3BiekaroT Tpu kapannama. HaliTu Bepo-
SATHOCTb TOT'O, UTO ABa UX HUX - KPaCHBIEC.

Teopernueckue BOnpochi, BLIHOCHMbIE HA IK3AMeH

KpatHble, KpuBO/IHHEelHbIE H MIOBEPXHOCTHbIE HHTErPAJIbI

3anauu, NpUBOASILIKE K TBOHHOMY HHTErpany

Brruucnenue nBOMHOro HHTErpasia B A€KapTOBbIX KOOPAHUHATAX.

BrruucneHue ABOMHOINO MHTErpasia B MOJSPHBIX KOOPAUHATAX.

[TpunosxeHust ABOMHOIO HHTErpaa: BbIMUCIEHHE 0ObEMA LMIMHAPUYECKOTO Tea, TII0-

a1 TUIOCKOM (PUTyphI, MACChI MJIOCKOMN MJIACTUHKH C IEPEMEHHOM MJIOTHOCTBIO, CTATH-
4eCKOro MOMEHTa OJHOPOAHOH MJIOCKOH (Uryphl, KOOPAUHAT LEHTPA TSKECTH MIOCKOH
¢burypbl, MOMEHTOB HHEPLIUH MaTepHAIbLHON TOUKH, U TJIOCKON (HUTYPBL.

halh S
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== 00w

0.
1
12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.

23.

24,

25.

26.

TpoiiHOl MHTErpas 1 ero BbIUUCIEHHUE B 1EKAPTOBbIX KOOPAUHATAX.

Briuncnenue TpoifHOro HHTErpana B HUUJIMHAPHUYECKUX U CPepUUECKUX KOOPAUHATAX.
[Ipuno>keHust TPOHHOrO UHTErpaja: BelYUCIeHHe 00bEMaA Tena, MacChl Tea.
Brruucnenue kpuBOJIMHEHHOrO MHTErpaia no KOOpaAUuHaTaM

Briuncnenne KpUBOJIMHENHOIO MHTErpaia no AJUHEe OyTH.

Brluucnenue noBepxHOCTHOrO UHTErpajia 1-ro pona.

. HpunomeHHe NOBEPXHOCTHOT'O UHTEIrpaJia 1-ro poda:. BbIMHCIIEHUE MACCHhI,

CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLUH, MJIOLAIH MOBEPXHOCTH
Briuncnenne noBepXHOCTHOTO HHTErpaja 2-ro poaa

Yucaosble U PyHKLIHOHAJILHbIE PSi/AbI

HeoOxoauMmplii mpu3HaK CXOAMMOCTH YUCIIOBOTO Psiia

DTaNoHHbIE PSiAbL. PSIA FTEOMETPHUECKOH NMPOrpeccuu U 00OOLEHHBII rapMOHUYECKHIT
psa.

IIpuzHaku cpaBHeHus 1 uccnenosanus YP Ha cxoaumocTb

Hccnenosanue cxonqumocty YP ¢ noMo1bio 1-ro v 2-ro npu3HakoB CpaBHEHUS, Npe-
IeTbHOTO MPU3HAaKa CpaBHEHMs, npu3Haka Janambepa, panukaabHOrO U MHTErPAJIbHOTO
npu3Hakos Komu.

3HakonepemeHHble psanbl. Ilpusnak JleliOHnua nns 3Hakouepenyomerocs psaa.
JlocTaTouHbli NPU3HAK CXOAUMOCTH 3HaKonepeMeHHoro psaa. Teopema Pumana.
@DyHKLHOHANBHBIE PSAb

Crenennsble psabl. Haxoxxnenue uHTepBana u paguyca U CXOAUMOCTH.

Psner Teiinopa u Maknopena. Paznoxenue snementapHbix ¢yHkuuii B psin Teitnopa.
OcHOBBI TEOPUH BEPOSITHOCTEH U MATEMATHYECKOH CTATUCTHKH

OO6wme mpaBuiaa KOMOMHATOPHUKH: TIPABHJIO CYyMMBI, MPABUJIO Mpou3BeneHus. Boibopku
sneMmeHTOB. Pa3melenus, nepectaHoBkH, couetanusi. CiyyaiiHble COOBITHS U Onepaumu
Han HUMU. HecoBmecTHbie coObiTHs. [TonHast rpynna nonapHO HECOBMECTHBIX COOBITHIA.
Knaccuueckoe onpenenenyne BepOSATHOCTH.

®dopmyna noaHoi seposiTHocTU. Popmyna baneca. [losropuble ucneiranus. bunomu-
anpHOe pacnpeaenenue. @opmyna bepnynnu. HauseposiTHeliluee 3HaueHue yuciaa no-
siByieHus1 coObiTus. JlokanbHast Teopema Myaspa - Jlannaca. Pacnpenenenue Ilyaccona.
ITonunomuansHoe pacnpenenenue. CiayuaiiHas BennunHa. GyHKUUS pacnpeneseHus U ee
CBOIICTBA.

JMckpeTHbIe U HeNpepbIBHbIE CyUaiiHble BETUYUHBL. I1IO0THOCTL pacnipenesnenus, eé
cBoiicTBa. HopmanbHblii 3aK0oH pacnpenenenusi. HezaBucumbie cinyyaliHble BETUYUHBI.
Yucnosble XapakTEPUCTUKHU CIIy4YailHbIX BEJIUYUMH. MaTemaTuyeckoe O)KuaHue, e€ CBOi-
crBa. KoapuumeHt koppensuuu, ero CBOHCTBA.

OcCHOBHbIE TOHSATHS MAaTEMAaTHUECKOH CTATUCTUKU: BBIOOPOYHAs COBOKYTHOCTb, I'€He-
pasibHasi COBOKYTHOCTb, MOBTOPHAs BbIOOpKA, OecrioBTOpHAast BLIOOPKA, OTHOCUTEJNbHBII
nokasaresb BbIOOpku. Omnbxa penpe3eHTaTuBHOCTH. [ eHepanbHas cpenHsisi, BbIOOpou-
Has cpeaHsisi. JloBepuTenbHble HHTEPBaJbl A OLIEHKH MaTeMaTHYeCKOro 0XKUIaHUs
HOpMaJibHOTO pacnpeaenenus. OueHnka BeposiTHOCTH (OMHOMHMAILHOTO pacrpeeseHus)
MO OTHOCUTEJILHON 4acTOTe.

CraTuctuueckoe pacnpenesienue BbiOOpku. [lonuron uacTor.
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Oo0pa3zen 3K3aMeHALIMOHHOIrO OuJIeTa

w ' [ee) _1 n
1.MccnenoBaTh Ha CXOAMMOCTb YUCIIOBBIE PANBL: 1) Z "'i 3 2) Z %

n=1 n=0
P ~An_n
2. HaiiTu o61acTh CXOOUMOCTH CTENEHHOTO Psiia; Z >
n=1
3. [IpencraBUTh NBOMHON UHTErpa J‘J‘f (x, y)dxdy B BUAE NOBTOPHOTrO, €CJIM 00NacThb /) 3a1aHa Jiu-
D

HusMu. D:x% = 2-y, x+y=0.

4. BblYMCIUTh KPUBOJIMHEHHbBINA UHTErpa J'(x+ y)dxdy, , Tie AB —OTpe30K MpsAMOi, CoenuHsIOLIEeH
4B

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

5. B xopobOe 6 kpacHbIX U 4 cuHUX KapaHaawa. Haynauy w3BnexaroT Tpu kapannawa. Haiitu Bepo-

STHOCTb TOT'O, 4TO JBA UX HUX - KPACHBIE.

6. BeiuuCIUTh KPUBOJMHEIHBIH HHTErpa I(xz +y?)dx + 2xydy BRONb NyTH KyOHueckoil mapaGonbl
L

v = x> OT TOUKH A(1; 1) no Touku B(2; 8).
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7.4. Onucanue noKasaTesel H KpUTepUeB OUEHHBAHHS KOMIMETEHUHH HA PA3JIHYHBIX 3TANAX U (POPMHPOBAHHS, ONMUCAHHE IIKAJIbI

OLICHHBAHHS.
Tabauua 7

Ilnanupyembie pe3yJb- Kpurtepun oueHuBanus pe3yibTaToB 00y4eHust HaumenoBanmue

TaTbl OCBOEHHsI KOMIIe- OLIEHOYHOr0

TeHUHH cpeacTBa

meHee 41 6annos | 41-60 6annos 61-80 6an10B 81-100 6annos (oT-
(HeyaoBJ1I€TBO- (yaoBJaeTBo- (xopowo) JIHYHO)
PHUTEJIBbHO) PHUTEJIBbHO)

OIIK-3 CnocoGeH mpUHUMATh PEIeHus B MPOECCHOHANBHON cepe, UCMOb3ys TEOPETUUECKUE OCHOBBI U HOPMATHBHY 10 043y CTPOUTEIbCTBA, CTPOUTEIbHONH HHIYCTPUH U

JKHJIMIIHO -KOMMY HAJIbHOTO X03sHCTBA

3HaTh: OCHOBHbIE TepMu- | PparMeHTapHbie Henonxble Cdopmuposan- Ccdopmuposannbie | KommiexT 3agaHuii A BbINOI-
HBI U onpeneneHus B 00- | 3HaHHA SHaHus HbIE, HO conep- CHCTEMaTHYECKUE HeHUsl pyOEXKHBIX aTTeCTALMI
JIACTH CTPOUTENBHOIO Ma- Kallpe oTaeNb- 3HaHUs BOIPOCHI 110 TEMaM /pasaenam
TEpHAJIOBEICHUS, Hble MPOOENEI AMCLMITIMHBI BHIHOCUMBIE HA K-
Haznauenue u xnaccudu- 3HaHUS 3aMEHaLHOHHbIE OUJIETHI
KallUK CTPOUTEIbHBIX

MaTepHaloB,;

cBeaeHus 00 OCHOB-
HBIX CBOHCTBaX CTpOM-
TEJIBbHBIX MaTe€pHalos,
TEXHOJIOTUHU UX MMPOH3-
BOICTBA U 00J1aCTSX MPHU-
MEHEHUSA TEXHOJIOTUHU UX
MPOU3BOACTBA U 00J1aCTAX

NPUMEHEHHsI

YMeTb: NpOBOIUTD MOI- Yactuyneie Henonnbie Y MeHus noJHble, CcdopmMuposaHHbIe
6op METO0B OUEHUBAHUS yMeHus yMEHUsA NOMyCKAKTCs He- yMeHus
Ka4yeCcTBa CTPOUTEBLHBIX OO0JIbIIHE OLIHOKU
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MaTepHaos;

MPOBOAUTH 3KCIIEPUMEH-
TaJIbHbIE HCCIIEN0BaHUS
CBOIICTB OCHOBHBIX TTOHSI-
THIT

Baapers: MmeTonukoil
pacuera moTpedbHOCTH Ma-
TEpUAJIOB AJis1 U3rOTOBJIE-
HUSA U MOHTaKa KOHCTPYK-
LU, METOAAMH KOM-
MJIEKCHOM OLIEHKH COCTa-
B4, CTPOEHHUS], CBOWCTB U
Ka4yecTBa MaTEPUAOB U
U3IEJIN PU UX BbIOOpE
IJIs1 CTPOUTENBCTBA;, KOM-
MBIOTEPHON TEXHUKOH U
UHTEPHETOM B TEKYyIlIEH
pabore.

YactuvyHoe BJia-
JC€HNEC HABbIKAMH

Hecuncrematu-
YeCKoe MpH-
MCHECHUEC
HaBBIKOB

B cucrematnue-
CKOM IIPUMEHe-
HHH HaBBIKOB J10-
MyCKarTCs Npo-
OetbI

VYcmnenHoe U cucre-
MATHYECKOE anMe-
HEHHE HaBBIKOB
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8. OcobennocTu peajindanuy AHCUHUIIJIMHBI AJ1 HHBAJIMA0B U JIULI ¢ OrpAaHUY€HHBIMUA

BO3MOKHOCTAMMU 30POBbA

Jlnist ocy1ecTBIeHUs MPOLENYp TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTe-
crauuu O6y‘-la}0H_II‘IXC$[ CO31aHbI (bOHI[bI OLEHOYHBIX CpEACTB, adallTUPOBAHHBIE HJIA MWHBAJIUAOB H
JUl ¢ OrpaHUY€HHBIMHU BO3MOKHOCTAMM 30POBbA U MO3BOJAOIINE OUEHUTb HOCTUKEHUE MUMH 3a-
TUIAHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOH NpOrpamMMme pe3yJsibTaToB OOydeHUsT U ypPOBEHb
cOpMHUPOBAHHOCTH BCEX KOMIETEHLIMH, 3asBJIEHHBIX B 00pa30BaTeNbHOI mporpamme. dopma npo-
BEOACHUA TeKyLL[Cﬁ arrectauuu aJid CTYACHTOB-UHBAJIHUAOB YCTaHABJIMBACTCA C y4€TOM HMHIOHWBUAOY-
aNbHBIX MCUXO(pHU3NYECKUX O0COOEHHOCTEH (YCTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbO-
Tepe, B popme TectupoBaHus U T.11.). [Ipu TecTupoBaHuM A C1a0OBUISIIUX CTYAEHTOB HCIIOJNB3Y-
10TCs1 (DOHIBI OLEHOYHBIX CPEICTB C YKPYNMHEHHBbIM wpudToM. Ha 3k3ameH mpuriamaercs conpo-
BOXKIAIOLUH, KOTOpPBI 00ecreunBaeT TEXHUUECKOe COMPOBOXKIeHHe cTyneHTy. [Ipu Heobxoaumo-
CTH CTYJEHTY-HHBAJIUIY MPENOCTaBIsAETCs] NOMOJHUTEIbHOE BpEMsI ISl MOArOTOBKU OTBETA Ha K-
3ameHe (unu 3auere). OOyuaromuecs: ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI U 0Oy yaroLecs
MHBaJMIbl O0ECreunBarOTCs MEYaTHBIMU U 3JIEKTPOHHBIMU 00pa3oBaTesbHBIMH pecypcamu (Ipo-
rpamMMbl, y4eOHbIe NMOCOOMS AT CaMOCTOSTENBbHON paboThl U T.1.) B opMax, alanTHPOBAHHBIX K
OrpaHU4Y€HHAM HUX 300POBbs U BOCTIPUATUSA HH(I)OpMaI_[HH:

1) AJist UYHBAJIMAOB U JIML C OrpaHUYE€HHBIMH BO3MOKHOCTAMU 3JOPOBbs MO 3PEHUIO:

- AJig cJenbiX: 3aJaHus OJisi BBINOJHEHUSA Ha CEMHHApax W MPAKTUYECKUX 3aHATHAX
oopmisiroTest penbedHO-TOueHYHbIM PU(TOM bpaiing uam B BHIOE 3JEKTPOHHOIO JIOKYMEHTA,
IOCTYITHOTO C TIOMOLIBKO KOMIIBIOTEPA CO CIIEUHATN3UPOBAHHBIM MTPOrPAMMHBIM O0ECTIEYeHUEM ISt
CJICNBIX, 100 3aYUTBHIBAIOTCSA ACCUCTEHTOM; IIMCBMCEHHBIC 3aJaHHs BBIIIOJHAKTCA Ha 6yMare
penbedHO-TOUeYHBbIM wpudTOM bBpaiing winm Ha KOMIBIOTEpE CO CHEHATU3HPOBAHHBIM
nporpaMMHbIM obecnieyeHeM JJIs CJIETIBIX nmbo HaAUKTOBBIBAKOTCA ACCUCTEHTY, O6y‘{a}OLHIIMC5[ JJIsA
BBITNTOJIHEHUA 3aJaHusAa npu HeO6XOI[HMOCTH nMpeaoCTaBIACTCA KOMILJIEKT MNMUCbMEHHBIX
NpUHAANEKHOCTEH U Oymara s mucbMa penbedHO-TodeuHbM pudToM bpaiins, kommnbroTep co
CrieqUaJIM3UPOBAHHBIM ITPOTrpaMMHbBIM obecnieyeHreM JJIA CJICIBIX,

- aas caadoBuAsIIMX: O0eCreunBaeTcsl WHINBUAYaJbHOE PaBHOMEPHOE OCBEINEHHE He
MmeHee 300 JIFOKC, O6y‘{a}OH_[HMC$[ AJis1 BBIIIOJIHEHUS 3aJaHUs MPU HeO6XOI[HMOCTH MpeaOCTaBIACTCSA
YBEJINYUBAKOLIEE YCTpOﬁCTBO; BO3MOKHO TaK)K€ HCIIOJIb30BaHHE COOCTBEHHBIX YBEJINMYHNBAOIIUX
YCTPOWCTB; 3aAaHUS JIs BBITIOJHEHUS 3a1aHUH O(OPMITIOTCSL Y BEJTHUEHHBIM LIPUPTOM;

2) AJist UHBAJIMAOB U JIUL C OrpaHUYC€HHBIMH BO3MO>KHOCTAMU 310POBbs MO CJAYXY.

- AJIs CJIYXUX M ¢JIa0ocabImanmux: o0ecrneunBaeTcs Haludie 3ByKOyCHIIMBAOLIEH anmapa-
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TYpbl KOJUIEKTUBHOI'O MOJb30BaHUS, MPU HEOOXOAUMOCTU OOYYarOLIHUMCS MPEIOCTABISETCS 3BYKO-
yCUJIMBAIOIIAs annaparypa MHAUBUAYAIbHOIO MOJb30BAHUS; MPEIOCTABISIOTCSA YCIyTU Cypaonepe-
BOIYHKA,

- AJISL CJIEMOTJIYXHMX JOIMYCKaeTCsl MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIEro yCIyru TUdIIO-
cypaonepeBoa4vrka (MOMUMO TpeOOBaHUMH, BBIMOJHIEMbIX COOTBETCTBEHHO ISl CJIEMbIX U [NIyXHX);

3) IVl JIUL C TSDKEJIBIMH HapyLUIEHUSIMH PEYH, MNIYXHX, CIa00CIbIIALINX JIEKLIUH U Ce-
MHUHAapbI, TPOBOAUMBIE B YCTHOI hopMme, MPOBOASTCS B MUCbMEHHOI QopMe;

4) 111 WHBAJIUAOB M JMI C OIPAaHUYEHHBIMH BO3MOXXHOCTSMU 3A0POBbs, HMEKMIHX
HApYUIEHUs] OMOPHO-ABUraATEJIbHOI0 aNnapara:

- U JUL C HapyILUEHUSIMU OMOPHO-IBUraTENbHOIO annapara, HapyLeHUsIMU JBUTATEIbHbIX
GbyHKUMHA BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEHl: MUCHbMEHHbIE 3adaHUs
BBIMOJIHSIFOTCS] HA KOMIIBIOTEPE CO CHELMAIU3UPOBAHHBIM MPOrPaMMHBIM OO€CTIEYeHHEM HIIH HaIHK-
TOBBIBAIOTCSl ACCUCTEHTY; BBINOJHEHHWE 3aJaHUNl (TECTOB, KOHTPOJBHBIX paboT), MPOBOOUMBIE B

NHCbMEHHOH opMe, MpOBOAATCS B YCTHOM opMe myTeM omnpoca, Oecenpl ¢ 00yYaro UMCS.

9. YueOHo-meToau4eckoe u HHGOPMALHOHHOE o0ecrevYeHHe JUCIUILTHHbI

1. HanxoIl E., Ilonos A. I'., Koxesnukosa T. . Bbicluast MaTeMaTuka B yIpaXHEHUSAX U
3amauax. U.1, U.2. -M.: Beicmias mxona, 2013,

2. I'mypman B. E. Teopust BeposiTHOCTEI U MaremMaTuyeckasi craTucTuka.—M.: Beiciiass wwkorna,
2013.

3. Ilucemennsni [I. T. Koncnekr nekuuit no Beicuieit marematuke. [lonubiit kypc. — M.: Bric-
mas mkosna, 2013.

4. Caumo A. A. Kparkuii kypc Bbiciueii MaTemMaTuky, Tom. 1, Tom 2. — ['po3nsiii, 2016.

5. IlMunaues B. E. OcHoBbI BoICHIel MaTemMaTUkU. — M.: Boiciias mkomna, 2015,

6. Iluckynos H. C. ludpdepenuunansuoe u uurerpanbaoe ucuucienus. — M.: UHTEI'PAJI
[TPECC, 2007.

7. A6pynxamunos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kparkuii kypc
TEOPUU BEPOSTHOCTEN U MATEMATUUYECKOIN CTATUCTUKU: TEOPHUsl, TPUMEPBI, TUMIOBbIE PACUETHI.
YueOHoe mocobue [1si CTyAeHTOB TeXHU4YeCKUuX By30B. —PoctoB-Ha-[ony: OO0 «/luamazony», 2001

8. baraesa M. T. COopHuK 3a1a4 1O JIMHEHHON H BEKTOPHOII anredpe U aHAIUTHYECKON reMeT-
pun.— I'poznenii, MIIL I'THH, 2007.

9. [Hawuaesa JI. III., Cocnambekosa JI. C. COopHuk 3anay. AuddepeHunanbHble ypaBHEHUS.—
I'posuemni, UITL I'THH, 2010.

10. I'ayvaeB A.M. luddepenunanbuoe ucuuciaeHue GyHKIUU OQHON nepeMeHHOM. — [ po3HbIii,
UIIL I'THH, 2009.

11. Tayaes A.M. HMHTterpanpHoe ucuucienue GyHKLUUU OOHOM nepemeHHOM. — I'po3ubiit, MITL]
['THH, 2009.

12. Maremaruueckuil ananu3 1 quddepeHIHaapHble ypaBHEHUS. 3a0a4U U YIIPAKHEHHs [Dek-
TPOHHBIH pecypc]: yueOHoe nocodue/ B.B. Brnacos [u np.].— DnekTpoH. TEKCTOBbIE TaHHbIE. —
Mocksa: UuTepner-Yuusepcurer Mapopmanuonnsix Texnonoruit (MHTYUT), At [Tu Ap Menua,
2020.— 375 ¢c.— Pexwum gocryna: http://www.iprbookshop.ru/97549 html. — 3BC «IPRbooks
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13. Maromaesa M.A., Hcaesa JI.M. [IpakTikyM Mo BbICIIEH MaTeMaTuke, 4acth 1,2,3. — ['po3-
HbIi, 2019.

- Caiir xadenpsi https://vpmipit.ru/

- https://edu.ru/

10. MaTepnajibHO-TeXHHUYECKOe o0ecrneyeHne JUCIUIIJIMHBI

3a kadenpoii «Briclasi MaTeMaTHKa» B IJIaBHOM yueOHOM KOpIyCe 3aKperyieHbl JIEKLHOHHAs
aynuropus Ne 1-16, aynuropuu Ans NpoBeNeHUs NpakTUueckux 3ansatuil NeNe 2-08, 2-27, 2-29, 2-
31, 2-33, 2-35, OONBLIMHCTBO U3 KOTOPBIX OCHAIEHO Tabauuamu, rpaguueckuM maTepuasoMm, dep-
TEXaMH MO JIMHEHHOH anredpe, 3JIeMeHTaM BEKTOPHOH anreOpbl, aHATUTHYECKOH reomMeTpuu, aud-
bepeHuraIbHOMY HMCUMCIEHHIO (PYHKUMH ONHOH NepeMeHHOH, WHTerpajbHOMy HcuucieHuro. Ha
kadenpe MMEITCsl MHTEPAKTHBHAsA AOCKA M TUANPOEKTOP.

11. lonosHeHus ¥ n3MeHeHHs1 B pa0ouei nporpaMmme Ha y4eOHbIH rog
JlononHeHus: 1 U3MEHEeHus1 B pabouue MporpaMmbl BHOCSATCS €KEroqHO Mepes HadajaoM HO-
Boro yuebHoro roga no ¢opme. M3ameHenus 10KHBI OQOPMIATHCSA TOKYMEHTAJIBHO U BHOCATCS BO

BC€ YUTEHHDbIE 3K3CMILJIAPLI.
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Hpuioxenue
MeTtoauyeckue yKka3aHusl 0 OCBOCHHIO JUCHHIIIMHBI
«Maremaruka»

1. Metoauueckue yKazaHusi Ajsi 00y4aOIMXCS M0 MVIAHHPOBAHUIO U OPraHM-
32U BPeMEeHH, He00X0AUMOro A1l OCBOCHUS AUCHHIIIHHBI.

H3yyeHne pekoMeHIyeTCs Hayarbh C O3HAKOMJIEHMS ¢ paboyeld mporpammoit
JUCLMILIMHBL, €€ CTPYKTYPOM M COAEP)KAHUEM PA3AeoB (MOLyJIEH), POHIAOM OLIEHOY-
HBIX CPEICTB, 03HAKOMHUTHLCS € YYEOHO-METOAMUYECKUM U MH(DOPMALIMOHHBIM 00ecne-
YEHUEM JUCLIUTIIMHBI,

JucuuminHa «MaremMarukay COCTOUT M3 CBSI3AHHBIX MEXIY COO0K0 TEM, o0ec-
NEYUBAKOIIMX NOCIEA0BATENILHOE U3YUYEHUE MAaTEpHaIa.

OOyueHue no aucuuIuiHe «MareMaTuka» OCyIIEeCTBAAETCS B CAEAYOMIMX Gopmax:

1. AyIuTopHBI€ 3aHATHS (JIEKLUH, TPAKTUYECKUE/CEMUHAPCKUE 3aHATHA ).

2. CamocTtodTesibHas padora CTyJIeHTa (MOATOTOBKA K JIEKLMSM, MPAKTUYECKUM/
NPAKTHYECKUM 3aHATHUSM, TeCTam/pedeparaMm/10KIa1amM/3cCe, U UHBIM (opmMaM MUCh-
MEHHBIX pa00T, BBINOJHEHUE AHATIM3a KEHCOB, MHAMBUyalIbHAS KOHCYJIbTALUS C Mpe-
MO JaBaTENIEM ).

3. MUuTepakTuBHbBIE  §OPMBI  NPOBEACHUS 3aHATUH  (KOJUIOKBUYM, JIEKLHUS-
JUCKYCCHs, TPYNNOBOE peuieHue Keica u Ap.opMal).

VYueOHbIi Marepuan CTPYKTYPUPOBAH U U3YUYEHUE AUCUUIUIMHBI TPOU3BOAUTCS B
TEMATUYECKOW MOCAEA0BATEIbHOCTU. KaxaoMy MpakTHYeCKOMYy/ CEMUHAPCKOMY 3a-
HATHEO U CAMOCTOSTEIbHOMY M3YUYEHUIO MaTepuana NpemecTByeT JEKUU 10 JaHHOM
teme. OOydarolMecss CaMOCTOATEIbHO MPOBOAAT MPEIBAPUTENBHYH) MOATOTOBKY K
3aHATUIO, MPUHUMAKOT aKTUBHOE U TBOPYECKOE y4YaCTHE B OOCYXIACHHUU TEOpPETHYE-
CKHUX BOIPOCOB, pazdope NpoOJIEMHBIX CUTYaUMHA U TMOUCKOB NMYTEH MX PELLCHUS.
MHorue npodsieMbl, U3y4aembI€ B Kypce, HOCAT JUCKYCCUOHHBINA XapakTep, 4To Mpe-
noJjaracT UHTEPAKTUBHBINA XapakTep NPOBEACHUS 3aHATHI HA KOHKPETHBIX MPUMEPAX.

OnucaHue nocyieI0BaTeNbHOCTU ICHCTBUNA 00YYarOLIEroCs:

[Ipy u3ydyeHuu Kypca CiaeayeT BHUMATEIBHO CIyLIaTh U KOHCIIEKTUPOBATh Ma-
TEepUa, U3laraeMblii Ha ay TMTOPHBIX 3aHATUSAX. [1J11 €ro MOHUMAaHUs U KaY€CTBEHHO-
r0 YCBOEHHUS PEKOMEHIYETCs CIIEAYOLIAs TOCIEA0BATEIBbHOCTD JCHCTBHIA:

1. Ilocne OkOHYaHUS yu€OHBIX 3aHATUEH A 3aKPEIJIEHUs Marepuana MmpocMOT-
peTb U 00yMaTh TEKCT JIEKLIUH, POCTYILIAHHOW CEroaHs, pa300parb paCCMOTPEHHBIE
npumepsl (10 - 15 MUHYT).

2. Ilpu MOArOTOBKE K JIEKLMHU CIEAYIOIIErO AHS MOBTOPUTH TEKCT MPEIbIAY ILEH
JIEKLMU, TIOAYMATh O TOM, Kakast MOKET ObITh cineayrowmas tema (10 - 15 MuHyT).

3. B Teyenue Heaenu BbIOpaTh BpeMs sl padOTHI C JIUTEpATypod B OMOIMOTEKE
(o 1 gacy).

4. I1pn NMOArOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO MOBTOPUTH OC-
HOBHBIE TIOHATHSA MO TEME, M3YyYUTh NPUMEPHI. Pelias KOHKPETHYH CHUTyaUMIo, -
NpPEABAPUTEIBLHO MOHATh, KAKOH TEOPETUYECKUMH Marepuall HY>KHO HCHOJb30BaTh.
Hamerutp nnan pereHus, nonpodoBarb Ha €ro OCHOBE pPelIuTh | - 2 mpaKkTUYeCKue
CUTYaLUH.
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2. Meroanyeckue ykazaHusi no paéore o0y4aroluxcsi BO Bpemsi poBeAeHHsI
JIEKLH .

Jlekumu garoT 00y4arouMMCs CHCTEMATU3MPOBAHHBIE 3HAHUS MO AMCLHMIUIMHE,
KOHLICHTPUPYIOT UX BHUMAHUE HA HAMOOJIEE CIOKHBIX M BAXHBIX Bonmpocax. JIekuuu
OOBIYHO M3JIararoTCs B TPAAMIIMOHHOM WM B MPOOJIEMHOM CTHiE. [1Jjis CTYJAEHTOB B
OOJIBILIMHCTBE CAy4YacB B NPOOIEMHOM cTUIIE. [IpOOIEMHBIH CTHIIB MO3BOJISET CTUMY-
JMPOBATh AKTUBHYK) MO3HABATENIBHYI) NEATEIBHOCTh 00YYAOUIMXCS U UX MHTEPEC K
JUCLMIUIMHE, GOPMUPOBATH TBOPYECKOE MbILLIEHUE, MPUOErarb K MPOTUBONOCTABIIE-
HUSIM U CPAaBHEHHUSIM, J€JaTh 0000LIECHUS, AKTHBU3UPOBATH BHUMAHHUE O0YYarOIIUXCS
MyTEM MOCTAHOBKU MPOOJIEMHBIX BOMPOCOB, MOOUIPATH JUCKYCCHIO.

Bo BpeMsl JIEKUMOHHBIX 3aHATUH PEKOMEHAYETCSl BECTU KOHCIIEKTUPOBAHUE YUeO-
HOro Marepuasa, oopamarh BHUMaHHE Ha (OPMYJIMPOBKU M KAaT€rOPHH, PACKPbIBAKO-
IIME CYTh TOFO WJIM UHOIO SIBJICHUS, UM MPOLIECCOB, BBIBOJBI U MPAKTUYECKHE PEKO-
MEHJALIUH.

KOHCHEKT JIeKUMK JTydiiie noapa3aeisaTh HA MYHKThI, COOMI0Aas KPaCHYI CTPOKY.
Jtomy B 00JbLION cTeneHn OyayT croCcOOCTBOBATh BOMPOCHI IJIaHA JIEKLUMH, TPEI0-
XeHHbIE npenogasatessiM. Clieayer oOpaluars BHUMAHUE HA AKLEHTHI, BBIBOJIbI, KO-
TOpBIE AEIAET MPENOAaBaTE/b, OTMEYAss HaMOOJIEE BAXKHBIE MOMEHTHI B JIEKLIMOHHOM
MaTepUaie 3aMEYaHUsIMU «BAKHO», «XOPOLIO 3alOMHUTE» U T.M. MOXHO A€/aTh 3TO
U C MOMOUIBK PA3HOLIBETHLIX MAPKEPOB WIIM PYYEK, MOAYEPKUBAS TEPMHUHBI U OMpE-
JEIICHUSL.

LlenecooOpa3Ho pa3paboTaTe COOCTBEHHYIO CUCTEMY COKpALLEHUI, ab0peBUaryp u
cUMBOJIOB. OHAKO MpH AalbHEHIIEH padoTe ¢ KOHCNEKTOM CHUMBOJIBI JyUllI€ 3aMme-
HUTb OOBIYHBIMH CJIOBAMH il OBICTPOrO 3PUTEIBHOIO BOCIPUATHS TEKCTA.

PaboTast Haa KOHCIIEKTOM JIEKIMIA, HEOOXOAUMO UCMOJIb30BATh JIUTEPATYPY, KOTO-
PYIO PEKOMEHAOBAN MpenoaaBaresib. IMEHHO Takas cepbe3Has, KponoT/iMBas padoTa
C JIEKUMOHHBIM MATE€pPHAIOM MO3BOJIUT MTYOOKO OBJIAJAE€Th TEOPETHUYECCKMM MaTepua-
JIOM.

TemaTuka JIeKUMid JaeTcst B paboyeil mporpaMme JUCIMIIMHBI.

3. Meroanyeckne ykazaHusi 00y4armLIHMCSl MO MOArOTOBKE K MNpPaKTH4e-
CKHM/CEMHHAPCKHM 3aHSTHSIM.

Ha npakTuyecKkux/CEMUHAPCKUX 3aHSATUSIX MPUBETCTBYETCS AKTUBHOE Yy4acTUE B
00CY>KIEHMM KOHKPETHBIX CHTyalMil, CHOCOOHOCTh HAa OCHOBE MOJyYEHHBIX 3HAHMIA
HaxoauTh Haubosiee 3Q(HEKTUBHBIE PEUIEHHs MOCTABICHHBIX MPOOIEM, YMETh HaXO-
JUTh MOJIE3HBIA JONOJHUTEIIbHBIN MaTeprall N0 TEMAaTUKE CEMUHAPCKUX 3aHSATHI.

CTyneHTy PEKOMEHAYETCS CIAEAYIOLAas CXemMa MOArOTOBKM K MPaKTHYECKO-
MY/CEMHUHAPCKOMY 3aHATHIO:

1. O3HAaKOMJIEHHUE C IJIAHOM MPAKTHYECKOr0/CEMUHAPCKOr0 3aHATUS, KOTOPBIA OT-
PAKaAET COAEP)KAHUE MPEIIOKEHHOM TEMBI,

2. ITpopaboTarh KOHCHEKT JIEKIIUIA;

3. [IpounTars OCHOBHYIO JIMTEPATYPY.

B npoiiecce moAroToBKM K MPaKTUUECKUM 3aHSITHUSIM, HEOOX0IMMO 00OpaTUTh OCO-
00€ BHUMAHUE HAa CAMOCTOSITEIbHOE M3YUYEHHE PEKOMEHIOBaHHOH nutepatypsl. [Ipu
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BCEH MOJHOTE KOHCIEKTUPOBAHUS JIEKLIMM B HEW HEBO3MO>KHO M3JI0KUTh BECh Mare-
pHan u3-3a JTUMUTA ay JUTOPHBIX 4acoB. [ToaToMy camocTrositenbHas paboTa ¢ yueOHu-
KaMH, YU€OHBIMM MOCOOUSIMU, HAYYHOM, CIPABOYHON JTUTEPATYPOi, MaTepUagaMu Ie-
pUOIMYECKUX M3aHui U1 UHTepHeTa sBiseTcss Hanbosee 3PPEKTUBHBIM METOIOM MO-
JYYEHHUs JOTOJHUTENBHBIX 3HAHWM, MO3BOJSET 3HAYMTENIBHO AKTMBU3MPOBATH MPO-
uecc opiaAcHus uHpopmaimeit, cnocoocTByeT 00Jee TIIyOOKOMY YCBOEHHUIO M3ydae-
MOro Marepuana, (OpMUPYET y CTYJACHTOB OTHOUIEHHE KOHKPETHOHM mpoOneme. Bee
HOBBIC TOHATUS MO HM3Y4YaEMOW TeME HEOOXOIMMO BBIYYMTh HAU3yCTh U BHECTH B
TJIOCCApUii, KOTOPBIH LIEECO00Pa3HO BECTH € CAMOr0 Havana u3y4eHus Kypca,

4. OTBETUTH HA BOMPOCHI MJIaHA MPAKTUYECKOTO/CEMUHAPCKOTO 3aHSITHUS,

5. BBINOMHUTE JOMAIITHEE 3aJaHHE,

6. IIpopaboTaTh TECTOBBIE 3aJaHUS U 3a/1a4H,

7. Ilpu 3aTpyAHEHUIX CHOPMYIMPOBATH BOMPOCH! K MPENOAABATEINIO.
Pesynbprar Takoi paboThl JOKEH NMPOSBUTHCS B CIOCOOHOCTH CTyJAEHTa CBOOOIHO
OTBETUTb HA TEOPETUYECKUAE BONPOCHI NMPAKTUKYMA, BBICTYNIATh M YYaCTBOBATh B KOJI-
JIEKTUBHOM OOCYKACHHH BOMPOCOB M3YYAEMOM TEMBbI, MPABUIIBHO BBIMOIHITH NTPAKTH-
YECKUE 3aJaHUsl U WHbIE 3aJaHMsl, KOTOPbIE JArOTCS B (POHIE OLICHOYHBIX CPEICTB
JUCLUTIIUHBI.

3. MeToan4eckue yKa3aHusi 00y4aroMuMCcsl M0 OPraHUu3aliH CaMOCTOSITeIb-
HO#i paloThI.

Llenp opraHM3anuu CaMOCTOATEIBHONW padOTHI MO AUCUMILIMHE «MaTtemaTukay -
3TO yriyOneHne U paclIMPEHUE 3HaHUH B 0051aCTH; (POPMUPOBAHUE HABBIKA U UHTEPE-
ca K CaMOCTOSITETIbHOW MO3HABATEIBHOMN AESITEIbHOCTH.

CamocrosiTenbHas padoTa 00y4YarOIMXCsl SIBISETCS BAXKHEHIIIMM BHIOM OCBOCHHSI
COJEP)KAaHUS TUCUUILIAHBI, TOATOTOBKU K MPAKTUYECKUM 3aHIATHSIM M K KOHTPOJIbHOM
padote. Croaa ke OTHOCATCS U CAMOCTOSITENIBHOE YIITyOJICHHOE U3YYEHHE TEM JAMCLIHU-
winHbl. CaMocTosTenpHas paboTa MPeAcTaBIsieT COOOM MOCTOSIHHO JEHCTBYIOLIYHO
CHCTEMY, OCHOBY 00pa30oBaTEJIbHOTO MPOLECCA M HOCUT MCCIEA0BATENBCKHIA Xapak-
TEP, YTO MOCIY>KUT B OYYLIEM OCHOBAHMEM JIJIsl HAIMCAHUS BBIMYCKHON KBaJIM(UKa-
LIMOHHOM pa0OThI, MPAKTUYECKOTO MPUMEHEHHUS MOJTY YEHHBIX 3HAHUM.

Opranuzanms caMOCTOATEIBHOW PA0OTHI OO0YYAIOIMXCS OPUEHTHPYETCS Ha ak-
TUBHBIE METOJIbl OBJIAJICHUS] 3HAHUSIMU, PA3BUTHUE TBOPYECKMX CHOCOOHOCTEM, mepe-
X0/l OT MOTOYHOTO K MHAMBUIYAIM3UPOBAHHOMY OOYYEHHUIO, C YUETOM NOTPEOHOCTEH
Y BO3MOKHOCTEN JINYHOCTH.

[TpaBuiibHas OpraHM3alys CaMOCTOSITENIbHBIX YUEOHBIX 3aHITHIA, UX CUCTEMAaTHY-
HOCTb, 11€JIECO00pa3HOE TJIAHUPOBAHME pabovyero BPEMEHHM MO3BOJIIET CTYyIEHTaM
pa3BUBAaTh YMEHHS U HABBIKM B YCBOCHWM M CUCTEMATH3aLMM MPHUOOPETAEMBbIX 3HAa-
HUi, 00ecreunBaTh BHICOKMH YPOBEHb YCIEBAEMOCTH B MEPUOJ O0YUEHHUS, MOTYUUTh
HABBIKH MOBBILIECHUS TPO(PECCHOHAIBHOTO YPOBHSL.

CamocrostenbHas padoTa peann3yercs:
- HENOCPEACTBEHHO B MPOLIECCE AYAMTOPHBIX 3aHATHHA - HA JIEKLMSIX, TPAKTHYE-
CKUX 3aHATHSIX;
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- B KOHTAKTE C MPENOJaBaTe/ieM BHE PAMOK PACHUCAHUS - HA KOHCYJIbTAIUSX MO
y4eOHbIM BOINPOCAM, B XOJI€ TBOPYECKUX KOHTAKTOB, MPHU JUKBUAALMM 3a0J3KEHHO-
CTEH, IIPU BBITIOJJHEHUH UHAWBUAY AJIbHBIX 3aJaHUH U T. 1.

- B OMONMOTEKE, 10Ma, HA KaQeape NPU BHINOJHEHUU O00yYarOLIMMCS YUYEOHBIX U
MPAKTUYECKUX 3a]1a4.

Bunbsl CPC 1 kpuTEpUun OLIEHOK

(no 6anneHO-peiTuHroBoi cucreme I'THTY, CPC ouenuBaercs B 15 Ganion)

1. Pedepar

2. Jloknang

3. Occe

4, Yyactue B MEPONIPUATHUSAX

Tembl 17151 caMOCTOATENBHON pabOThI MponucaHbl B paboyeil mporpaMme JUCLIM-
TIMHBL. DPPEKTUBHBIM CPEICTBOM OCYIIECCTBIEHUSI 00YUYarOUIMMCs CAaMOCTOSITENTbHOM
padoTHl ABJIAETCS IIEKTPOHHAs MH(POPMALMOHHO-00pa3oBaTenbHas cpeia yHUBEPCH-
TeTa, KOTopas 00eCneunBaeT A0CTyN K YUEOHBIM TUIaHaM, pabouMM MporpaMMaM J1c-
LIUIUIAH (MOJYJIEH ), MPAKTUK, K U3IAHUSIM 3JIEKTPOHHBIX OMOJMOTEUHBIX CUCTEM.
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