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1. Heau u 321241 0CBOEHUS M CUMILIUHBI
XuMHs - OHA U3 OTpacield €CTECTBO3HAHMS, MPEAMETOM H3YYEHHUS KOTOPOM SIBIISIIOTCS

XUMUYECKHE SJIEMEHTHI (aTOMBI), 00pa3yeMble UMH MPOCTHIE U CIIOKHBIEC BEIIECTBA (MOJIEKYIbI), UX

IIPEBPALLEHUS U 3aKOHBI, KOTOPbIM OHU noauuHstoTcs. C cepenunbl 20 B. IPOUCXOAAT KOPEHHbIE

U3MEHEHUSI B METOJaX XMMHYECKHX HCCIEOBaHUI, B KOTOpPbIE BOBJIEKAETCS IIMPOKHI apceHan

CPEICTB MaTEMATUKH - 3TO MaTEMaTHYECKOE MOJIEIMPOBAHNE XUMHUECKUX SIBJIEHUN U MPOIIECCOB.
B xumum pazpaGaThIBalOT HOBBIE NPUIOKEHUS MAaTEMaTHYECKHX METOJIOB B XHMHHU.
HoBu3zHa 00bI9HO BBIPA)KAETCsl OHUM M3 JIBYX CIIOCOOOB:

- pa3BUTHE HOBOM XMMHUYECKOU TEOPHH;

- pa3BUTHE HOBBIX MAaT€MaTHYECKUX IOJXOJ0B, KOTOPbIE IMO3BOJSIOT MPOHUKHYTH B CYTh WJIHU

PEIINTh POOIEMbI XUMUHU.

[Ipu 3TOM HCHOIB3yeMble MaTEMaTHUECKHUE CPENICTBA Ype3BbIUANHO pa3zHoOoOpa3Hbl. Poib
MaTeMaTHUKU B COBPEMEHHOW XMMHH MOCTOSHHO BO3pacTaeT. DTO CBA3AHO C TEM, YTO, BO-IEPBBIX,
0e3 MaTeMaTH4eCKOro OMMCAHUS LEJIOT0 psAa SBICHUN JEHCTBUTEIBHOCTH TPYIHO HAJESIThCS Ha
ux Oojsiee ri1y0OKOe MOHMMaHUE M OCBOEHHE, a, BO-BTOPBIX, PA3BUTHE XUMHH, TEXHUYECKHUX U
HEKOTOPBIX APYrUX HAyK MperoiaraeT MMUPOKOe NCIO0JIb30BaHNE MaTEMaTHUECKOT 0 anmnapara.

Maremartuka npeBpaTuiach B MOBCEIHEBHOE OPyAUE HCCIeA0BaHUs B GyHIaMEHTAIbHON 1
MPUKIAIHON XUMHUH, OpraHu3aluy MPOU3BOACTBA U MHOTHX APYTUX OOJIACTSAX TEOPETUUYECKOW U
MPUKIIATHOM EATEIBHOCTH.

Krnaccuueckne 3a1a4u XMMUH - YCTAHOBIICHUE COCTaBa M CTPOCHUS BELIECTB - BCE YCIEIIHEES
pelmaTcs € HCIONb30BaHMEM MareMaTukd. OCHOBHas Ie€lb IPENOJABAHHUA MATEMAaTUKU
crynentam HampasiaeHus 04.03.01 Xumus - momoub OyaymuM XUMHKaM HE TOJBKO YMETh
pa3paboTaTh MaTeMaTHYECKYI0 MOJIEJIb W3y4aeMOro Ipolecca WM SBICHHs, HO U MPOBECTU IO
3TOW MOJEJH PacyeThl C IPUBJICYCHUEM COBPEMEHHBIX MaTEMAaTUUYECKUX METOIOB.

2. Mecrto qucumiuinibl B cTpykrype OIIOITI BO

B crpykType OCHOBHOW 00pa3oBaTeNpbHONW MpOrpaMMbl IO HAMpaBICHHUIO MOJTOTOBKU
04.03.01 Xwumus, npodunb: «XUMHUA OKPYKAWOIIEH Cpeapl, XUMUYECKas OKCIepTH3a |
sKoJIOrHuYeckas 0e30MmacHOCTh» IUCHMIUIMHA «MareMaTuka» OTHOCUTCS K MepBOMYy OJOKYy H
MIPUHAJUICKUT ero 6a30BOM 4acTu.

[Ipuctynas K W3y4YEHHIO JAHHOM JUCHMIUIMHBI OOyYaromuiicss JoJbkKeH o001aaaTh
KOMITIETEHIUSIMU MPEIYCMOTPEHHBIMH CTaHAAPTaMH CPEAHETO MOJHOT0 00pa3oBaHUsl.

B pesynbrare oCcBOGHHS NAHHOW MUCIHUIUIMHBI, MOJyYE€HHBbIC 3HAHHUS OyIyT HEOOXOAMMBI
KaK MpeJIIecTBYIOUINe Mpy u3ydeHuu aqucuumini «dusukay, «upopmarukay, «Heoprannyeckas
XUMHSI», «AHaIATHYEeCKass XuUMUs», «Duznueckas XUMHUA» U APYrUX €CTECTBEHHOHAYYHBIX
JUCIUTLINH.

3. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS TUCHHUIIIMHBI

[Ipouiecc M3ydeHus MUCIHUIUIMHBI HampaBlieH Ha (OPMHUPOBAHME SJIEMEHTOB CIEAYIOIINX
kommneteHui B coorsercTBu ¢ GI'OC BO u OIIOII BO no nanHOMy HanpaBlIeHUIO IOJATOTOBKHU:

a) obmernpodeccuonanbubix (OIIK):

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHIUILUIMH B
npogeccuonansHo aestensHoctu (OITK-3).

B pe3ynbraTe ocBOeHUS AUCHUTIIHMHBI 00 yJarOIIHIICS TOKEH:



3HaTh  QyHAaMEHTaIbHBIE  pa3lesibl ~ MaTeMaThku  (MaTeMaTHYeCKUH  aHajm3,
AHAJTMTHYECKYI0 T€OMETPHIO, JHUHEHHYI0 anredpy, nuddepeHnuanbuble ypaBHEHUS, YMCICHHBIC
METO/Ibl, TEOPUIO BEPOSITHOCTU M MAaTEMATUYECKYIO CTATHCTHUKY).

YMeTh NPUMEHSTH TMONMYyYCHHBIC 3HAHUS Ui aHAIM3a OCHOBHBIX 3ajad, TUIMYHBIX IS
€CTeCTBEHHOHAYYHBIX TUCIHILUINH, U BIAJCTh IPUEMaMU PEIICHUS TaKNX 337134,

Baaaers OCHOBHBIMU TOHSATHSMU M METOJIAMH, PUMEHSTh UX Ul PEIICHUS KOHKPETHBIX
MPAKTUYECKHX 3a/1a4.

IIpunoGpect ONBIT JIeATEIbHOCTH  WCIOJNH30BAHUS  IOJydCHHBIE 3HAHUS IS
TUTAHUPOBAHUS XUMHUYECKHX HCCIIECIOBAaHHM, aHAJIM3a SKCIIEPUMEHTABHBIX TAHHBIX U TOJATOTOBKU
HAYYHBIX TTyOJIUKAIHi.

4. Coaep:xkanue U CTPYKTYpPa IMCUMILTUHBI (MOLYJIs1)
Tabruya 1. Coneprkanne TUCIUTUTAHBI (MOYIIS)

Kon
. | HammeHoBaHue
Ne HaumenoBanue KOHTPOJIMPYeMOU
Conep:xxaHue pasziena OLICHOYHOI 0
n/n pa3nesna/ TeMbl KOMIeTeHIIUH
cpeacTBa

(1M ee yacTH)
1 2 3 4 5

Martpunpl. Omnepanu  HajJ, MaTpHUIIAMHU: OIIK-3 I3, KP, T
CJIO)KCHHUEC, BBIYUTAHUE, YMHOXCHUC, Ha
YHUCIO. [IpousBenenue MaTpHull.
Onpenenuteny 2-ro U 3-TO TOpSIKA, HUX
cBOiicTBa. AureOpanyecKkue ONOJHEHUS,
MUHOpBL. OmpenenuTeTy n-ro MOPsAKa.
anzeopot3 UccnenoBanue CUCTEM JIMHEWHBIX
ypaBHeHui. Merong Taycca. Pemenue
CUCTEM JIMHEHHBIX YPABHEHHH C IOMOULIbIO
obpatHo#t Matpuibl. Popmynsr Kpamepa.

1 Inemenmot
JIUHECUHOU U
6CKMOPHOU

Bexropsl. JIuHeiiHbIe onepaluy HaJ HUMMU.
Paznoxenne BEKTOPOB. CkarsipHoe
NIPOMU3BEICHUE  BEKTOPOB.  BekTopHOE
Npou3BeficHHEe  BeKTopoB.  CMeraHHOE
MIPOU3BEICHUE BEKTOPOB.

2 Mertox KoopaUHAT Ha TIOCKOCTH. JIMHNUN OIIK-3 J3,KP, T
Ananumuueckas Ha r1ockocTy. [Ipsimas Ha mIockocTH. Yroma

MEXIY IBYMS IPSIMBIMU. Y CIIOBHSA

MapaJuIeTbHOCTH U NEPIEHANKYIIPHOCTH

IBYX TPSIMBIX, IEpECeUCHNE TIPSMBIX,

paccTosiHUE OT TOYKH 0 JaHHOU NPSIMOM.

KpuBsie BTOpOro mopsiaka: OKpy>XKHOCTb,

SJUTHIIC, THIIepOoITa, mapadoa.

zeomempus Ha
naocKkocmu u 6
npocmpancmee

Merox  KoopaWHAT B TIPOCTPAHCTBE.
IInockocTte B mpocTpaHCTBE. Paznuunble
YpaBHEHUS IUIOCKOCTH. YTON MEXIY ABYMS
IUIOCKOCTSIMH, YCIOBHS MApaJIENTbHOCTA U
MIePIICHANKYIISIPHOCTH IIBYX
IJIOCKOCTEH; pacCTOSHUE OT JAHHOW TOYKH
0 nJaHHOM  muiockoctH. Ilpsimas B

TIPOCTPAHCTBE. Paznnansre BUJIBI
YpaBHEHUSI MpPSIMOW B MPOCTPAHCTBE. YTONI
MEXIy  ABYMS  INpsMBIMH;  YCJIOBHS

napauieJIbHOCTU W TMCPHNCHAUKYIIAPHOCTHU
OpAMBIX; YCJIOBUC KOMIUIAHAPHOCTH [BYX

OpAMBIX. Hpi[Ma?[ U IUIOCKOCTH B
OPOCTPAHCTBEC. IloB CPXHOCTH BTOPOI'o
nopsaka.
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Komnnexcuwle uucna

Beeoenue 6 ananusz

Hnmezpanvnoe
ucuucnenue

Dyukyuu
HeCKObKUx
nepemennbix

KomitekcHble ymciia, OCHOBHBIC MHOHSTHS.
I'eomerpuueckoe n300pakeHne
KOMIUIEKCHBIX — uncen. Dopmbl  3amucu
KOMIUIEKCHBIX  uucen. JIelcTBuUs  Han
KOMIUIEKCHBIMH YHCIAMHU.

OyHKIUSA, CIOCOOBI 3amaHus (PYHKIIHI.
OCHOBHBIE ~ XapaKTEPUCTHKUA  (QYHKIHH.
OOpatHas u cioxHast pyHKUuH. OCHOBHBIE
aneMeHTapHble  QyHkuumu.  Uucnossle
TIOCIIE/IOBATEIFHOCTH M HMX  CBOMWCTBA.
[lpenen ¢yHKIMM B TOYKE W Tpenen
YHCIIOBOH TocienoBareibHOCTH. OCHOBHBIE
TeopeMbl 0 npenenax. beckoHeuHo Masble 1
OeckoHeuyHO Oonplive (QYHKIUM H  HX
coricTBa. CpaBHEHHE OECKOHEYHO MAaJbIX
(beckoneyHo OOJIBIINX) (byHKIMHA.
HenpepbiBHOCT, QyHKIMI B TOYKE W Ha
OTpe3Ke, TOYKM  paspbiBa  (yHKIHH.
CpoiictBa (yHKIMH, HENpEphIBHBIX Ha
OTpe3Ke.

Omnpenenenue TIPOU3BOHOM, ee
MEXaHUYECKUH U TE€OMETPUYECKUN CMBICIH.
CxopocTb MpOTEKaHUS HPOIIECCOB.

[IpaBuna muddepeHnupoBanus, Ta0OIHIA
npou3BoAHBIX. [Ipon3BogHAas CIOKHOW H
obopatHor  QyHkipn.  Juddepenipan
¢yHKIMM W ero  NpUMEHEHHEe B
NpUOMIDKEHHBIX  BhIYMciIeHnsIx CBoiicTBa
i depeHInanTbHbIX GbyHKIMHA.
[IpousBonHbie U AU PepeHIaIbl BhICIINX
nopsiakoB. MccrnenoBanme — QyHKIMH C
HOMOLIBIO IPOU3BOAHBIX. MOHOTOHHOCTh
¢ynkuuu. HauwOonbiiee u  HauMmeHbliee
3Ha4YeHHs QYHKIHMU. DKCTPEMYM (YHKLIKH.

[onsTHE HEonpeneNneHHOro HHTETpaa, ero
CBOICTBA; TaOJIMIa OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/IbI HHTET PUPOBAHUSI.
WHTterpupoBaHue pannoHalIbHbIX

(G yHKIMH, UPPAMOHATIBHBIX (YHKIIUA,
TPUTOHOMETPHYECKHX (DyHKIHUHL.
OmnpenencHHBI  HMHTErpall Kak —Mpeneln
UHTErpanbHoi cyMMbl. @opmyna Herorona-
JleitOumIa. I'eomerpraeckwmii "u
MEXaHWYECKH  CMBICI  ONpPEAETICHHOTO
nHTerpana.  CBOWMCTBA  OMPENETICHHOTO
HHTErpana. Beraucinenue miomaam miockou
(urypsl, BBIYUCICHHE IJIHHBI JYTH IIOCKOMH

KpHUBOH, BBIUHCIICHUC ILIOIIA I
MMOBEPXHOCTH TeJla BpalleHUs u o0BeMa
Tena BpAIICHHUS. MexaHH4YeCKHe

TIPUIJIOXKEHNUS ONPEEICHHOT0 HHTETpaIa.

[MonsTne ¢$yHKIIH HECKOJIBKHX
nepeMeHHbIx. [lpemen  ¢yHKIMM  ABYX
TIEPEMEHHBIX, HETPEPBIBHOCTh  (YHKINU
JIBYX TIEPEMEHHBIX U €€ cBOMcCTBa. YacTHble
MPOM3BOJAHBIE  IEPBOr0  MOPAAKA,  HX
TEOMETPUUYECKOE TOIKOBaHME. YacTHBIE
MIPOU3BOJHBIE BBICIIIIX MOPSIIKOB.
IIpousBogHas Mo HANpaBIICHUIO, TPAIUECHT
CKaJIIpHOTO MONsI M  €ro  CBOMCTBA.
OKkcTpeMyM (YHKIMM JIByX IE€pEMEHHBIX,

OIIK-3

OIIK-3

OIIK-3

OIIK-3

I3, KP, T

113, KP, T

I3, KP, T

I3, KP, T
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Huppepenyuanvuvie
ypasHeHus

Psowvr

Kpamnoie
uHmezpavl.
Kpueonuneiinwvie u
nogepxnocmmoie
unmezpanl

Dnemenmol meopuu
eéepoamnocmeil u
MamemamuyecKkasn
cmamucmuka

HCO6XOZ[I/IMLIG U JO0CTAaTOYHBIC YCIIOBUA
CYHICCTBOBAHUSA SKCTPEMYyMaA.

OCHOBHBIE TIOHSTHS, 33Ja4H, TPUBOJIIIIIE
K auddepeHINaIbHEIM — YpPaBHEHUSIM.
YpaBHeHUA c Ppa3aeNsIomuMHUCs
nepeMeHHbIMH.  JIMHeWHBle — ypaBHEHHUs
nepBoro mnopsaka.  JuddepeHnuanbHbie
ypaBHEHMs, JOMYCKAIONIMe IOHWKEHHUs
nopsaka. JluneliHble anddepeHnuanbHbe
ypaBHEHHsI BBICIIMX TOpsakoB. CTpyKTypa
pemeHus JTHHEHHBIX IuddepeHImanbHbIX
ypaBHeHUH. IHTerpupoBaHue JHHEHHBIX

muddepeHIIaTbHBIX OJTHOPOJIHBIX
ypaBHEHHH c MOCTOSTHHBIMH
KO3 PHUIIMEHTAMH. WnTterpupoBanue
JIMHEWHBIX HEO/IHOPOHBIX
i hepeHInanTbHBIX ypaBHEHUI c
MOCTOSIHHBIME Kod(unmenTamu. CucTeMbl
i hepeHInanTbHBIX ypaBHEHUH.

WHrerpupoBaHre HOPMAaJbHBIX  CHUCTEM.
[Tousitie 00 ypaBHEHHSIX B  YACTHBIX
MIPOU3BOAHBIX.

Yucnossle psasl. OCHOBHBIE MOHATHS, PSA
reOMETPUYECKOU MIPOrpecCcuu,
rapMOHUYECKHIA psn. Heobxomumoe
YCIIOBHE CXOIMUMOCTH psja. JlocratouHsie
MpU3HAKU CXOAMMOCTH 3HAKOIOCTOAHHBIX
PpsLIIOB. 3HaKoIepeMEHHbIE psinel,
3HaKouepenymomuecs  psasl.  lIpusHak
JlefiOnuna. AOcomOTHass W yCIOBHas
cXonuMocTb. ~ (DYHKIMOHANIBHBIE  PSIIBL.
CreneHHple psiibl U HMX  CXOAUMOCTb.
Paznoxxenrne QyHKUUIT B CTENEHHBIC PSbL.
[epuoanyeckue ¢GyHKIMY,
TPUTOHOMETPHUUECKHE pAnBI Dypse.
Pasnoxenne B pan @Dypbe UYETHBIX H
HEUYETHBIX (DYHKIIHIA.

JIBOIHOM MHTErpall, ero reOMETPUUIECKUN U
(u3nUeCKUil CMBICIT JBOMHOIO HWHTErpaa.
CaoiicTBa JBOWHOTO HHTErpaia.
IIpunoxenue JIBOMHOIO HHTErpaa.
TpoliHOW MHTErpaJl U €ro BbIYUCIEHUE,
TIPUJIOKCHNS.

KpuBonmueiinpiit uHTErpan l-ro poga.
KpuBonuueiinplit uHTErpan 2-ro  poza.
IToBepXHOCTHBII UHTErPAJ.

OneMeHTHI KOMOWHATOPHKH.
HenocpencrBenHslii moAcueT BEPOSTHOCTH
COOBITHS. Teopemsr CIIOKEHUS H

YMHOXXEHHSI BEPOSTHOCTEH M CIENCTBUS U3
Hux. @opmyna TOJHOW  BEPOSTHOCTH.
®opmyna batieca. Cxema HCHBITaHUN
bepuynnu. ®opmyna bepuymnu. Teopembl
Jlarutaca. ®opmyna Ilyaccona. [{uckpernas
cily4JaifHas BEJIMYMHA. HenpepriBHast
ciydaiiHasg BenuuuHa. HopmanbHBIA 3aKOH
pacnpeneneHus.

DJIeMEHTBl MaTEMaTUYECKOH CTAaTUCTHUKH.
DIJIeMEHTHI KOpPEIANUOHHOTO u
PErpeCCUOHHOI0 aHaJIn3a.

OIIK-3

OIlK-3

OIIK-3

OIIK-3

113, KP, T

113, KP, T

I3, KP, T

I3, KP, T



I'eHepanbHAs COBOKYITHOCTE M BRIOOPKA.
CraTHCTHYECKOE OIpeIelIeHIUE BEIOOPKY.
ITonuron. I'mcrorpamma.

B rpade 5 npuBomsTcs muiaHupyemble (OPMBI TEKYIIEro KOHTpOJISL: 3alnura jabopaTopHoil pabdorst (JIP),
BhIMoNHeHWe KypcoBoro mnpoekta (KII), komtponpHOit paGotel (KP), pacuerHo-rpadumueckoro 3amanus (PI'3),
nomamuero 3axanus ([13) nammcanme pedepara (P), scce (D), xommoxBuym (K), pyOexnsiii xontpois (PK),
tecrupoBanue (T) u T.11.



CTpyKTypa AUCHHUILIHHBI

Tabnuya 2. O61mas TpyA0eMKOCTb JUCHHUIUTMHBI cocTaBisieT 17 3aueTHbix equHull (612 yacos)

TPYJOEMKOCTD, HACbBI

B PABOTBI 1 2 3 4 BCETO
ceMecTp cemMecTp ceMecTp | ceMecTp
OO0mast Tpy10eMKOCTh (B 252 144 108 108 612
gacax)
KonrtakTnas padora (B 68 51 51 36 206
gacax):
Jlexyuonnvle 3anamusi (J1) 34 17 17 18 86
Ipaxmuuecxue sanamus (113) 34 34 34 18 120
CamocTosiTesibHast padoTa 184 93 57 72 406
(B yacax), B TOM YHCJIe
KOHTAKTHAasi padoTa:
Kontposbhas padora (KP) 6 6 6 6 24
CaMocTosTeNnbHOE  H3y4YCHHE 151 78 24 57 310
paszenos
IloaroroBka u NMPoXoxKaeHue 27 9 27 9 72
MPOMEKYTOUHOI aTTeCTAIINMH
Buj1 ipome:KyTOUHOi IK3aMeH 3a4er IK3aMeH 3ayer
aTTecTanuu
Tabnuya 3. Jlekuuonuwie 3auamus
Ne
n/n Tema

Dnemenmol TUHEHHOU U 66KMOPHOUL  ajl2e0pbl.

Lenv u 3a0ayu uzyuenus memvl — paCKpbITh OCHOBHBIE MOHSATHS MaTPHILl U OTIPEICIIUTENCH,
UCCIIeIOBaTh METO/bl PEIICHUN CHUCTEM JMHEHHBIX anreOpanyeckux ypaBHeHHH. M3yuuTh
MOHATUSA BEKTOpa, JIMHEHHBbIE Olepauuyd HaJa BeKkTopamu. PaccMoTpeTh mNOHSATHE
CKaJIIPHOTO, BEKTOPHOI'O M CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.

Ananumuueckan ceomempus Ha nJIOCKocmu u 6 npocmpancmaee

ue.flb u 3ao0ayu usyuenust memsvlt — HU3YIUTb MCETOJbl KOOpPAWMHAT Ha IINIOCKOCTU H B
IIpOCTPaHCTBC. PaCCMOTpeTB YpaBHCHUC HpHMOfI Ha INIOCKOCTHU U B IIPOCTPAHCTBE. MSy‘II/ITL
BUbI KPUBLIX BTOPOT'O ITOPAAKA.

Komnnekcnoie uucna.

lle]lb u 3a0aqu uzyyerHusd memvl — NU3Y4YUThb IOHATHC KOMINIICKCHOTO YHCIIA. PaCCMOTpeTB
TreOMETPHUICCKOC I/I306pa)KeHI/Ie KOMIIJICKCHBIX YHCCII, (I)OpMLI 3allMCU KOMIIJICKCHBIX YHCCII,
JIECTBUS HaJl KOMIIJIEKCHBIMH YK CJIaMH.

Beeoenue ¢ ananus.

Llenv u 3a0auu uzyuenus memvl - PACCMOTPETh MOHATHE (DYHKIMH, CHOCOOBI 3aJaHUS
¢bynkuuii. M3yuuts onpezeneHue npeaena GyHKIUU, HEMPEPBIBHOCTH (QYHKIMHM B TOUKE U
Ha OTpe3Ke, TOYKH pa3pbiBa (yHKUMU. PaccMOTpeTh TOHSATHE TPOU3BOIHOM, ee
MEXaHMYECKU M TeoMeTpuuecKuil  cMmbicin.  M3yuuth  OCHOBHBIE — IpaBHJA
middepeHunpoBanus, TabMUIy Npou3BOIHBIX. MccrnemoBanue  (QyHKUMH C TOMOIIBIO
MIPOU3BOIHBIX.

I/IHmezpanbuoe ucuuciienue.
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Lenv u 3a0auu uzyyenuss memvl — paCCMOTPETH IOHATHE HEONPEACICHHOTO UHTErpaia, ero
CBOICTBA, TaOJIUIly OCHOBHBIX MHTETpasioB. VI3yduTh OCHOBHBIE METObI MHTETPUPOBAHUSI.
PaccmoTtpeTs MOHATHE ONPENEICHHOTO MHTETpala, €ro FreOMETPUYECKUN U MEXaHU4YECKUMI
cMblIci. MccnenoBars CBOMCTBA ONPEACIIEHHOTO MHTErPaja U €ro IPUIIOKEHU.

DynKyuu HECKONbKUX NEPEMEHHDIX.

Lenv u 3a0auu usyuenus memvl - U3Yy49UTh NOHATHE (PYHKIUU HECKOJBKHX IEPEMEHHBIX.
PaccmoTtpers yacTHbIE MPOW3BOJIHBIE IEPBOIO M BBICIIUX IOPSAJIKOB, UX I'€OMETPUYECKOE
TOJKOBaHME. PaccmoTpers NOHATHE NPOM3BOAHOW IO HANPABJICHWIO, TIPaJUEHTa
CKJIIPHOTO TIOJISl X €T0 CBOMCTBA, SKCTpeMyMa (DYHKIIUH JIBYX ITEPEMEHHBIX.

Jlugppepenyuanvusvie ypasnenus.

Lenv u 3a0auu uzyuenus memvl —paccmompems OCHOBHBIE TIOHSATHS, 3a7a4M, TPHBOISIINE
K guddepeHnnaTbHbIM ypaBHEHUSAM. V3y4HTh OCHOBHBIC THITBI W METOJIBI PEHICHHIMA
OOBIKHOBEHHBIX AU PEPEHITUATBHBIX YPAaBHEHUH MEPBOTO U BBICIIMX MOPSAKOB. M3yduTh
METO/IbI PEIICHHI CUCTEMBI U PEepeHIINATHHBIX YPABHCHUN.

Psowi.

Llenv u 3a0auu u3yuenus memvl — W3YUUTb OCHOBHBIE IOHSTHS, P IE€OMETPUYECKON
MpOrpeccuu, TapMOHMYECKHil psn. PaccMoTpers mpHU3HaKM CXOAMMOCTH psia, YMETh
MPUMEHTh UX Ha MpakTuke. PaccMoTpeTh NoHATHE (PYHKIIMOHAIBHOTO, CTEIICHHOTO PS/IOB.
Paznoxxenne ~ QyHKUMH B CTENEHHbIE  PSJIBL. [lepuoauueckue  yHKIUY,
TpuroHomerpuueckue pansl Oypee. U3yunte mMetos pasznoxenust B psag Oypbe YETHBIX U
HEYETHbIX (QYHKIHIL.

Kpamnwie unmezpanvi. Kpusonuneitnvie u nogepxHocmmuble UHmMeZpaisl.

Lenv u 3a0ayu uzyuenuss memvl — W3Y4UTh MOHATHE IBOWHOIO U TPOWHOTO HHTErpPajoB,
TEOMETPUUECKHN M (PU3UYECKUN CMBICI, CBOWCTBA. YMETh NPHUMEHSTH TOJy4EeHHBIE
TEOPETUYECKUE 3HAHMS TMpH pEIIeHWH 3adad. PaccMOTpeTb OCHOBHBIE MOHSTHSA
KPUBOJMHEWHBIX UHTETPAJIOB 1-ro u 2-ro poaa.

Inemenmol meopuu 6epoAMHOCHeEN U MAMEMAMUYUECKAA CIMAMUCMUKA

Lenv u 3a0auu uzyuenuss memsl — U3y4UTh OCHOBHBIE MTOHSITHS AJIEMEHTOB KOMOUHATOPUKH.
HccnenoBaTh TeOpeMbl CIIOKEHUS M YMHOKEHHUS BEPOATHOCTEH M CIIEJACTBUS W3 HUX,
dbopmyny baiteca. U3yunth cxemy ucneiTanuii bepaymm, ¢opmyny bepHymau, TeopeMbl
Jlamaca, ¢opmyna Ilyaccona. PaccMoTpeTh TOHATHS JTUCKPETHOW CIIydalHOW W
HEMpPEepBhIBHONW CIIydyailHBIX BeNWYUH. W3yduTh 37I€eMEHThl MaTEeMaTHYeCKOMl CTaTHUCTHUKH,
KOPPEJSIMOHHOTO W PErpecCUOHHOr0 aHaiu3a. PaccMOTpeTh MOHSTHS TeHepallbHas
COBOKYITHOCTbh U BBIOOPKA, MOJIMTOH U THCTOTpamMma.

Tabauya 4. Ilpakmuueckue 3auamus

Tema
1 cemecTp

DeMeHTH! JTMHEHHOH! anreOphl 1 BEKTOPHON  anreOphl.

Ananmutndeckas reoMeTpus Ha MIOCKOCTU U B IIPOCTPAHCTBC.

KommiekcHele uncna.
Beenenue B aHanmms.

I/IHTCFpaJ'ILHOC HCYHUCIICHHUC.
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10.

11.

12.

13.
14.

15.
16.

17.

10.

@YHKIUN HECKOJIBKUX ITEPEMEHHBIX

Huddepenunanbubie ypaBHEHUS

Psannr

Kparusie nunrerpansl. KpuBosinHEHHbIE U IOBEPXHOCTHBIE HHTETPAJIBI.

ONEeMEHTHI TCOpHUHN BCpOﬂTHOCTGfI 1 MaT€MaTHYCCKas CTaTUCTHKaA

Tabauya 5. Jlabopamophvie pabomel no oucyuniune (MoOyuro) — He npedyCMOMpPeHbl

Tabauya 6. CamocmosmenvHoe uzyieHue pazoenos OUCYUNIUHbL (MOOYJIs)

BOl'lpOCl)I, BbIHOCMMbIE€ HA CAMOCTOATEC/IbHOEC U3YUYCHUE

Marpuiipsl. JleiicTBUs Haa MaTpULIAMH.

HeBrwiposx1eHHBIE MATPHIIBI.
CucreMbl TMHEWHBIX ypaBHEeHH. MeTon ["aycca.

Bexkropsl. JIunelinble onepanyuu Hal HUMHU.

CkansipHO€, BEKTOPHOE TIPOH3BeIeHIE BEKTOpoB. CMENIaHHOE TPOU3BEICHUE BEKTOPOB.

CucreMa KOOpAMHAT Ha MJIOCKOCTU. JIMHUM Ha MJIIOCKOCTH.

JIuHMM BTOPOro MOpsAIKa Ha MJIOCKOCTU. Y PaBHEHUS JIMHUU B TPOCTPAHCTBE.
YpaBHEHUsI IOBEPXHOCTU B IIPOCTPAHCTBE.

IlonsaTue u MMpEACTABIICHUA KOMIIIICKCHBIX YHUCCII. HeﬁCTBHH Haa KOMIIJICKCHBIMUA
qucCJiaMu.

Mmuoxectsa. JleiictButenpabie uyncia. [lonsarue Gynkmuu. [locnenoBaTenbHOCTH.
[Ipeaen yucIOBOM MOCIEIOBATEILHOCTH.

[Ipenen pynkuuu. beckoneyno manbie GyHKINUA. DKBUBAJICHTHBIE OECKOHEYHO Mallble
¢byukun. HenpepbIBHOCTh PYHKIUU.

[TpousBoanas ¢pynkuu. AuddepeHunpoBaHne HEIBHBIX H MAPaMETPUICCKU 3aaHHBIX
¢byukuuii. Jlorapudpmuueckoe nuddepeHnupoBanue.

[IpounsBoanas BeicIUX nopsakos. Auddepenuuan pyHkumu.
HccnenoBanue GpyHKUIMN Ipy OMOIIY TPOU3BOIHBIX.

®opmyina Tennopa.

HeOHpC,Z[CJ'IeHHHﬁ HUHTCrpaJl. Ilonsarue HCOMPCACIICHHOI'O UHTETpalia, €ro CBOﬁCTBa;
Ta6J'II/II_[a OCHOBHBIX UHTCTPAJIOB. OcHoOBHbBIC MCTOAbI HHTCTPHUPOBAHUC.

WuTerpupoBanue palMoHaIbHbIX QyHKIMN. IHTErpupoBaHue UppalroHaIbHbBIX

GbyHKUIUH.
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18.
19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.

36.

37.

WuTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIIUH.

OmnpeneneHHblil MHTETpall Kak Ipenes HHTerpanbHol cymMmbl. ®opmyna HeroToHa-
JleitOnuma. ['eoMeTpUYecKHii M MEXaHWYECKHH CMBICT OINPEACICHHOIO HWHTErpania.
CBolicTBa ONpeAeIeHHOT0 HHTErpaa.

Heco6ctBennsie unterpansl 1-ro poga. HecoGcTBeHHBIE MHTErpaANBI 2-TO poJa.
['eoMeTpuueckre MpUIIOKEHUS ONPEAEICHHOrO HHTErpana. MexaHu4ecKue MpuiioKeHHs
OIIPENICNIEHHOTO UHTErpaa.

Oynakun 1ByX nepeMeHHbIX. [Ipon3Boanbie u nuddepeHnmansl GyHKINNT HECKOIBKIX
IIEPEMEHHBIX.

O6uue ceeaeHus o AU @epeHnaIbHBIX YpaBHEHUSAX. Y PaBHEHUSI IEPBOTO MOPSIIKA

VYpaBHeHus B MONHBIX U depenunanax. MHTerpupyromumii MHOXKHUTEb.
Juddepenunanbabie ypaBHEHHUS BbICIINX MOPsiikoB. HTerpupoBanue 1Y BToporo
MOPSIJIKA C TOCTOSTHHBIMU KOA(PPUITUEHTAMH.

Jlunelnoie HEOJJHOPOTHBIE nuddepeHnranbHbIe YpPaBHEHHS. CucreMbl
g depeHInaIbHbIX YpaBHEHUH.
Yucnosble psaapl. OcHOBHble TNOHATHA. JloCTaTOUHBbIE MPU3HAKKM  CXOJAMMOCTH

3HAKOIMOCTOAHHBIX PAI0B.

3HaKoYepenyIoIMecss M 3HaKonepeMeHHble psanapl. CreneHHble psaabl. CXOIUMOCTb
CTETIEHHBIX PSIOB.

Pasnoxxenne QyHKIMM B CTETIEHHBIE psAbl. HeKOTOpbIe MPUIIOKeHHs CTENIEHHBIX PSIO0B.
Psaawr @ypre. Unterpan Oypeoe.

JIBoiiHOM HTErpa. Beuncienne ABOMHOIO HHTErpajia B ICKAPTOBBIX U MOJISIPHBIX
KoopauHaTax. [IpuoxeHus: IBOHHOTO HHTErpaa.

TpoitHo#t uHTerpan. Beruucienue TpoitHoro uHTerpaisa. Hekotopeie npuaoxeHus
TPOMHOTO MHTErpaa.

Kpuonuneiinsiii uaTerpan 1-ro poga. Hekotopeie npuioKeHus: KpUBOJIMHEUHOTO
uHTerpana 1-ro poga. KpuBosimHeHbI uHTErpan 2-ro pojaa. Hekotopeie npuioxeHus
KPUBOJMHEWHOTO UHTErpaja 2-ro poja.

[ToBepxHocTHBII uHTErpai 1-ro poga. HekoTopsie mpuiioKeHus: HOBEPXHOCTHOTO
unTerpana 1-ro poaa. [loBepxHOCTHBIN UHTErpall 2-ro poja. HekoTopble mpuinoxeHus
MMOBEPXHOCTHOTO MHTErpaja 2-ro poja.

[ToBTOpEHUE UCTIBITAHUIA.

Z[I/ICerTHLIC CHy‘I&ﬁHHC BEIIMYMHBI. 3aKOH OOJIBIITUX YHCEIL.
q)y}IKI_[I/II/I U IJIOTHOCTL paclpCACICHUA BepOHTHOCTeﬁ CHy‘l&fIHLIX BCJIIMYMH.

Pacnpeznenenue GyHKINMN OTHOTO U JIBYX CIy4alHBIX apryMeHTOB. CHCTEMBI ABYX
CITy4afHbIX BETUYUH

DNEeMEHThl MaTEMaTUYECKON CTAaTUCTUKH.
I'enepanbHast COBOKYITHOCTH M BBIOOpKA. CTaTUCTUYECKOE OTIPE/IEICHE BEIOOPKH.
[Tosuron. I'ucrorpamma.
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38. | CraTucTtuyeckue OLIEHKH MapaMeTpoB pacnpeencHus. MeToa pacyeTa CBOJIHBIX
XapaKTEePUCTUK BBIOOPKH. DIIEMEHTHI TEOPHH Koppemsiuu. CTaTucTudeckas IpoBepKa
CTATUCTUYCCKUX T'UIIOTE3.

5. OuneHo4yHble MaTepuaJbl A/l TEKYIIEro U py0esKHOro KOHTPOJIsl yCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTauuu

KoHeunpIMH  pe3yslbTaTaMd  OCBOCHHS  NIPOTPaMMBI  JTUCIUIUIMHBI  SIBIISTEFOTCS
c(hOpMHUPOBAHHBIE KOTHHTHUBHBIE JICCKPHUIITOPHI «3HATBY, KYMEThY», «BIIAJICTh», PACIHCAHHBIE IO
OTIENBbHBIM KOMIETeHIUAM. DOpMUpOBaHHE STHX JCCKPUITOPOB MPOUCXOIUT B TEUYCHUE BCETO
CeMecTpa IO ATaraM B paMKaX pa3IMIHOTO BHJA 3aHATHI U CAMOCTOSI TEIBHOW PaOOTHI.

B xone u3yueHus MUCHUIUIMHBI IPEAYCMATPUBAIOTCS MeEKYUiUil, pyoercHblit KOHMpPOib U
npomedscymounas ammecmayus.

5.1. Ouenounvie mamepuanvt 0131 mexKyuwiezo Konmpons. Llenb mexkywe2o KOHmMposns —
OIIEHKa pPe3ylIbTaTOB PabOThI B ceMeCTpe U 0OECTeueHHe CBOEBPEMEHHOW OOpaTHOW CBSI3H, IS
KOppeKIMH OOy4eHMsI, aKTUBU3ALMU CAMOCTOATENbHONW paboTel oOydaromerocs. OObEeKTOM
TEKYIIETO KOHTPOJS SIBISIOTCS KOHKPETHU3UPOBAaHHBIE pe3yabTaThl o0ydeHus: (ydueOHBIE
TOCTIDKEHUS ) TIO TUCIIATUTAHE

Texkywuit KoHmpoOab YCIIEBaEMOCTH OOECIIEYMBACT OIICHWBAHHE XOJa OCBOCHHS
IMCIUIUTAHBL «MaTeMaTiuka» W BKJIIOYAeT: pEIIeHWE YpPaBHEHHWH W BBITIOJHEHHE 3a/JaHUil Ha
MIPAKTUIECKHUX 3aHATHUSAX, CAMOCTOSTESIILHOS BBITIOJTHEHUE HHIUBUYAIBHBIX TOMAITHUX 3a/IaHUH.

OneHka KadecTBa TIOATOTOBKM Ha OCHOBAaHMM BBINIOJIHEHHBIX 3aJaHUN  BeleTCA
npenogaBatenieM (¢ OOCYXICHHEM pe3yiabTaToB), Oallbl HAYUCISIIOTCS B 3aBUCHMOCTH OT
CIIOHOCTH 3aJaHHUS.

5.1.1. Bonpocwt no memam oucuuniunvl «Mamemamukay
(konmponaupyemas komnemenyus OIIK-3)
Tema 1. DiieMeHTBI JIMHEHHO M BeKTOPHOH aaredopbi34
1) Matpuusl. Onepanuu Haja MaTpUIIAMH: CIOKEHUE, BBIYUTAHHE, YMHOXEHHE, Ha YHCIIO.
[IpousBenenue MaTpuil.
2) Omnpenenutenu 2-ro u 3-T0 NOPsJIKA, KX CBONCTBA.

3) Aunrebpamveckue IONOJHEHUS,, MUHOPBI. OnpeaenuTenn n-ro Nopsaka.

4) HccrnenoBaHue CHCTEM JIMHEWHBIX YpaBHEHUH.

5) Pemienne cucteMm JMHEWHBIX YPAaBHEHUM C TOMOIIBIO OOpaTHOM MaTpPHUIIBL.
6) Dopmynsl Kpamepa.

7) Bexkropsl. JIunelinbie onepanuy Haj HUIMH. Pa3noskeHne BEKTOPOB.

8) CkamnsipHO€ MPOU3BEICHUE BEKTOPOB.

9) BekTopHOE Mpou3BeieHNnEe BEKTOPOB.

10) CmenianHO€ MPOU3BEACHHE BEKTOPOB.

Tema 2. AHaUTHYECKasi TeOMETPHS HA IJIOCKOCTH M B IIPOCTPAHCTBE

1) Meroa KoopAHHAT Ha MJIOCKOCTH. JINHUM Ha MIIOCKOCTH.

2) Ilpsmas Ha MIOCKOCTU. YTOJ MEXAY ABYMS IPSIMBIMH.

3) VYcnoBus nmapajieIbHOCTH M MEPIEHAUKYISIPHOCTH JBYX MPSMBIX, MepecedeHrne MpsSMBbIX,
paccTosiHUE OT TOYKH JI0 JAHHOM IPSIMOM.

4) Kpusle BTOPOTo MOPSJIKA: OKPYKHOCTB, 3JUTUIIC, TUIIepOoIa, napadoia.

5) Meton KOOpAWHAT B HPOCTPAHCTBE. IInockocth B IMPOCTPAHCTBC. Paznuunbie YpaBHCHUA
IIJIOCKOCTH.
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6) Yroa mMexay AByMs IUIOCKOCTSIMH, YCIOBHS NApALIEIbHOCTU U MEPIEHAUKYISIPHOCTH ABYX
IUIOCKOCTEM; PACCTOSIHUE OT JAHHOW TOYKH 10 JAHHOM MIOCKOCTH.

7) Ilpsimas B npocTpaHcTBe. Pa3ianuHble BUIbl ypaBHEHUS IIPSIMON B IIPOCTPAHCTBE.

8) VYroxa mexay IByMs MPSIMBIMU; YCIIOBUS NapauIeIbHOCTH U NEPIEHIUKYISIPHOCTU MPSAMBIX;
YCIJIOBHE KOMIUIAHAPHOCTH ABYX IIPSIMBIX.

9) Ilpsimas u mIOCcKOCTh B pocTpancTBe. [loBepxHOCTH BTOPOTO MOpsAKa.

Tema 3. KoMmmiekcHbIe YACTIA

1) KommekcHble ynciia, OCHOBHbIE IOHSTHUS.

2) T'eomerpuueckoe n300pakeHNE KOMIUIEKCHBIX YUCET.
3) @®opMbl 3aIIMCH KOMITJIEKCHBIX YHCEN.

4) [eiicTBus HaJ KOMIUIEKCHBIMU YHCTIAMHU.

Tema 4. BBeienue B anaJu3

1) ®yakuwms, cnocoosl 3ananus GyHkiui. OCHOBHBIE XapakTepucTHKU GyHKIMNA. OOpaTHas u
cioxHast QyHKIUU. OCHOBHBIE 3JIEMEHTapHbIE PYHKLINH.

2) YucnoBsle MOCTIEAOBATENHPHOCTH W WX CBoMcTBa. [lpenmen GyHKIMM B TOYKe W TIpeAes
YHICIIOBOM nocienoBareabHOCTH. OCHOBHBIE TEOPEMBI O IIPEIENIax.

3) beckoneuno wmanple u OeckoHeUHO Oosbine (GyHKIHMM W HUX cBoWcTBa. CpaBHEHHE
0eCKOHEYHO MaJibIX (0€CKOHEUHO 0O0JIbIINX) (YHKIIHH.

4) HenpepbIBHOCTH (PYHKIMIT B TOUKE U HA OTPE3KE, TOUKH pa3pbiBa (PyHKIUU.

5) CpoiicTBa GyHKINI, HEMPEPHIBHBIX HAa OTPE3KE.

6) OmnpeneneHre MPOU3BOTHOM, €€ MEXaHWYECKHH W TeoMeTpHYeckuil cMbICI. CKOpOCTh
MPOTEKAHUS MTPOLIECCOB.

7) IlpaBuna muddepennunpoBanus, TaOIHIA TPOU3BOTHBIX.

8) IIpousBoHas CIOKHOM M 0OpaTHOM (PyHKITHH.

9) Muddepenuman GyHKIUHM U €T0 TPUMEHEHUE B TPUOTUKEHHBIX BEIYUCICHHSIX.

10) IIpousBoanbie u quddepeHnnaIbl BEICIIUX TOPSIAKOB.

11) HUccnenoBanue GyHKIUH ¢ TOMOIIBIO TIPOU3BO/IHBIX.

12) MonotonHocTh (pyHKIMH. Hambosbiiee u HauMeHbIee 3HAYCHUST QYHKIIUU. DKCTPEMYM

byHKINHA.

Tema 5. UnTerpajbLHoe HCHUCTIEHUE
1) IlonsTue HeompeAeIeHHOTo HHTErpaja, ero CBOMCTBa; TabNMLla OCHOBHBIX HHTEIPAJIOB.
2) OcHOBHBIE METO/Ibl HHTETPUPOBAHMUSL.
3) WurerpupoBanue paloHaIbHbIX byHKUUH, UPPaLMOHATIbHBIX byHKUUH,
TPUTOHOMETPUUYECKUX (PYHKLUH.
4) OnpeneneHHbI MHTErpal Kak Hpefen HHTerpaibHod cymmbl. @Popmyna HproToHa-
JleiiGHM1IA.
5) I'eomeTpuyecknii W MeEXaHMYECKUIl CMBICI oOmpeAereHHoro wuHrerpaia. CpoiicTBa
OIIPENIETICHHOTO UHTErpaa.
6) Bpluncnenue miaomaan IUIOCKOW (QUIypbl, BBIYMCICHHME JUIMHBI JYTd IUIOCKOW KpPUBOM,
BBIYUCIICHUE TUIOLIAAN
MOBEPXHOCTH TeJla BpalleHus U o0beMa Tella BpalleHusl.
7) MexaHn4eckue NpuI0KEeHUs OTPEIeIEHHOT0 HHTerpaa.

Tema 6. PyHKIIUM HECKOJIBKHX NEPEMEHHBIX
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1) IonaTre QpyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

2) Ilpenen QyHKIUU IBYX MEPEMEHHBIX, HEMPEPHIBHOCTh (DYHKIMHU JBYX NEPEMEHHBIX U €€
CBOMCTBA.

3) YacTHble IPOU3BOIHBIE IEPBOIO MOPSAIKA, UX TEOMETPUUYECKOE TOJIKOBAHHUE.

4) YactHble IPOU3BO/IHBIE BBICIIUX MOPSIAKOB.

5) IIpowusBoHas O HAIPABJIEHUIO, TPAJUEHT CKAJISIPHOIO IOJIS U €r0 CBOMCTBA.

6) OxcTtpeMyM (GYHKIMM JIBYX II€PEMEHHBIX, HEOOXOJMMBIE W JIOCTATOYHBIE YCIOBHUS
CYLIECTBOBaHMS SKCTPEMyMa.

Tema 7. [InpdepennuaibHbie ypaBHEHUS

1) VYpaBHeHus ¢ pa3AeisSIOIIMMHCS TEPEMEHHBIMU.

2) JluHeliHble ypaBHEHUS [IEPBOTO MOPSIIKA.

3) Jluneiinble quddepeHnnanbHble ypaBHEHUS BBICIIUX MOPSIIKOB.

4) CrpykTypa pelieHus IJMHEWHbIX JU(pPepeHInanbHbIX YpaBHEHUH.

5) HWurerpupoBaHue TUHEHHBIX TU(D(HEpEHIINATBHBIX OTHOPOIHBIX YPABHEHUH C MOCTOSIHHBIMU
ko3¢ pumeHTamMu.

6) UurterpupoBaHHe JIMHEHHBIX HEOJHOPOJHBIX AUPQPEpeHLUaNbHbBIX YpPaBHEHHH C
MOCTOSIHHBIMH KO3 (ULIEHTaMU.

7) Cuctemsl quddepeHnnanbHbIX ypaBHeHUNH. HTerprpoBaHue HOPMAIbHBIX CUCTEM.

Tema 8. Paap1
1) Yucnosbie psipl. OCHOBHBIE TIOHSTHS, PSIJT TEOMETPUUSCKOM TIPOTPECCUH, TAPMOHUIECKUH ST
2) HeobxomiMoe ycimoBre CXOAMMOCTH psizia. JlocTarouHble MprU3HAKK CXOAMMOCTH 3HAKOTIOCTOSIHHBIX
PSIIOB.
3) 3HakomepeMeHHbIe psibl, 3HaKodepemyromecss psiapl. [IpmsHak JleiiOHmita. AOcomroTHas U
YCIIOBHAS CXOJTUMOCTb.
4) OYHKIIMOHATBHBIC PSIIBL.
5) CreneHHbIE PsIbl M MX CXOAMMOCTb. PaznokeHne (hyHKIMI B CTEIICHHBIE PSJIBL.
6) Ilepuomrueckue GpyHKIMH, TpUrOHOMETpUYIecKUe psiabl Dyphe. Paznoxenue B psin Oypbe YETHBIX U

HEUYETHBIX (DYHKITUH.

Tema 9. Kpatnblie unterpainl. KpuBosmHeiiHble M IOBEPXHOCTHbIE HHTEIPAJIbL
1) JIBoitHO¥M MHTErpa1, €ro reOMETPUUSCKUI M (PM3UUESCKUI CMBICTT JBOMHOTO MHTETpaJia.
2) CaoiictBa mBOHOTO MHTErpaa. [IprioxkeHue qBOMHOTO HHTETpaia.
3) Tpo¥iHOM HHTErPaI U €ro BHIYKMCIICHUE, TIPUIIOKEHHUS.
4) KpuBoJMHEHHBII HHTErpaT 1-ro poja.
5) KpuBonuHeiiHbIii uHTErpan 2-ro poja.
6) IloBepXHOCTHBII MHTETPAL.

Tema 10. Di1eMeHTBI TEOPHH BEPOITHOCTEN M MATEMATHYECKAs! CTATHCTHKA
1) Dnements! Teopun BepositHOCTel. CoObITHE 1 BEpOSTHOCTh. CBOMCTBA BEPOSTHOCTH.
2) TeopeMbl CIOKEHHSI BEPOSTHOCTEH. YCIIOBHAs BEpOSTHOCTh. He3aBHcHMBblE COOBITHS U TEOPEMBI
YMHOKEHHS BEPOSTHOCTEH.
3) dopmyna nonHoi BepositHocti. Popmyria baiteca. [ToBropenue ncnbITaHuid.
4) ®opmyna bepHynm, OMHOMUAIBHBIE BEPOSITHOCTH.
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5) [pubmnxennsie Gpopmyrs Jlarmaca u [Tyaccona.
6) CnyuaiiHple BeIMYMHBL. YHWCIOBBIE XapaKTEPUCTUKU AWMCKPETHBIX CIy4alHBIX BEJIMUMH W MX
CBOMCTBA.
7) HenpepbIBHbIE CiTydaiiHble BETMUHUHBI, X YUCIIOBBIE XapaKTEPUCTUKU U CBOWCTBA.
8) buHOMHaBHOE, PABHOMEPHOE U HOPMATLHOE PACIIPE/ICIICHHSI.
9) Mexanmdeckasi MOJIEIb CITy9aliHOM BEJIMUYUHBL. Pacmpeienienre ciyqaifHbIX OITMOOK H3MEPEHUSL.
10) 3akon Gombimx uncenl. HepaBencTBo YeObiena.
11) Pazmunbie hopmbl 3akoHa OOIBIHX Yncell. LleHTpabHas peieibHast TeopeMa.
12) DnemeHTB MaTEMaTUYECKOM CTATUCTUKU.
13) I'enepanbHast COBOKYITHOCTB U BBIOOpKA. CTaTHCTUYECKOE OTIPEIENICHUE BEIOOPKH.
14) TMomuron. I'ucrorpamma. OIEHKH MapaMeTpoB paclpeelieHHs] TeHEpATbHOW COBOKYITHOCTH TI0 €€
BBIOOPKE.
15) I'enepanbHast 1 BBIOOpOUHAs UCTIEPCHH.
16) oBeputenbHble HMHTEpPBAIBI I TMApaMETPOB HOPMATIBHOTO pactpezeneHus. Hane:KHOCTb.
JloBepHTENbHBIE HHTEPBAJIbL.
17) JloBeputenbHbIi HMHTEpBaN I Mar. OXWAAHMS TPU W3BECTHOM U HEM3BECTHOM CpEIHEM
KBaJIPATUIHOM OTKJIOHEHHH.
18) Orrenka ToyHOCTH M3MEpeHuid. [ IpoBepKka CTaTHCTHYECKUX THIIOTES.
19) JluneitHas KOppEKIWsL, KOPPEIAIMOHHAS 3aBUCUMOCT.
20) KoaddurmeHT Koppemsiimm, JIMHEHHas Koppersiys. Pacyer mpsiMbIx perpeccuit.

Kpumepuu gpopmuposarus oyernok (oyerusaniist) yemHo2o onpoca

VYCTHBIN onmpoc SABISETCS OJHUM M3 OCHOBHBIX CITOCOOOB yuéTa 3HaAHUN OOydYaromerocs o
mucuuminHe  «J{uddepennmanbupie  ypaBHeHUs». Pa3BEpHYTBIH OTBET CTylIeHTa JAOJDKEH
MPeCTaBIATh OO0l CBS3HOE, JIOTMUECKU IOCIIe0BaTeIbHOE COOOIEHHE Ha 3aJaHHYI0 TeMy,
MOKa3bIBaTh €r0 YMEHHUE MPUMEHSTh ONPEACTICHHUSL.

B pesynomame ycmnozo onpoca 3nanus, ooyuanouie2oca OUyeHUSaOmMca no cieoyouiei
wkane (3a 1 3anamue):

2 6anna cTaBUTCS, €CIIM 00YJIAIONTUNCS

1) moJHO M3NaraeT W3ydyeHHbIN MaTepual, AaéT NPaBUIbHBIC ONPEeICHUS IOHITUM;

2) oOHapyXHBaeT MOHMMaHHE MaTepuana, MOXeT 000CHOBATbH CBOM CYXJICHHUS, MPUMEHUTH
3HAHUS HA MIPAKTHKE;

3) wu3naraeT mMaTepuai MOCieI0BaTeIbHO M MPAaBUIBHO C TOYKH 3PEHUS HOPM JIMTEPATYPHOTO

SI3BIKA.

1 6ann craBuTCs, eciu 00yJarOIIUNCS:

1) wu3maraeT Marepuai HEMOJIHO U JOIMYCKAaeT HETOUYHOCTH B ONPEACNICHUH TOHATH;
2) He yMeeT JOCTaTOYHO TTyOOKO U JOKa3aTeIbHO 000CHOBATH CBOU CYXICHHUS,
3) wu3naraeT MaTepual HemocleA0BaTeIbHO.

0 6annoe craButcs, eciu oOydaromuiicss oOHapyXUBaeT HE3HAaHUWE OoyblIed yacTu
COOTBETCTBYIOIIETO pa3zelia H3y4aeMoTo MaTepuana, J0myckaeT omuOKu B (GOpMyIHpOBKE.

banibl MOTYT CTaBUTBHCS HE TOJBKO 32 €IMHOBPEMEHHBIH OTBET, HO M 32 CYyMMY OTBETOB,
JAHHBIX CTYICHTOM Ha MPOTSHKEHUU 3aHSATHSI.

5.1.2. QOuenounvie mamepuanvl OA1 CAMOCHOAMENbHOU DAOOMbL __ 00yUarouezocs
(munoesvte 3a0auu) (xonmponupyemvie komnemenyuu OI1K-3)

HepequL THUIIOBBIX 3aJa4 AJIsI CaMOCTOSTEIIbHOM pa6OTBI C(I)OpMI/IpOBaH B COOTBCTCTBHHU C
TEMaTUKOMI MPaKTUYCCKUX 3aHATUN O AUCLHUILUIMHE «MaTteMaThka.
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Tema 1. dnemenmul 1unennol anzedpvl U 6eKMOPHOU  a12e0pbl
1.Haiitu maTpuily TpaHCIIOHUPOBAHHYIO TaHHOM.

2 3 . (2 51
A=56,A=360-
1 0

2. Haiitu npoussenenue marpuly AB u BA (eciu 310 BO3MOXKHO)

34 5
1 23
A= , B={6 0 =2].
1 0-1

71 8

5 1 -2 2 0
3. Beruncauts C = A° + 2B, rne A= . ,B= .
0
1
-10 6
0

1

9 3 -5
4. Hatitn AE, eciin A = . , E=|0
0

5. BbeluucnuTh ONpenennuTens

5 =20
3 7 81|
-1 6 -5

1
6.  Haiitu matpuny, oOpaTHyto JaHHOH A = (0 5 J Crenatbs IpoBEpKY.

ox X, =1,
7.  PewmuTh cucTemMy ypaBHEHUH
2x, +x, =7.

a) C TIOMOII[BI0 OOPAaTHON MAaTPHIIBI,
b) mo popmynam Kpamepa.

8. Hanbl Touku A(1;2;3) u B(3:5;9). Haiitu koopauHATHI BEKTOPA U €TO JIJIHHY.

9. JlaHbl BEKTOPHI a (2:;5;7) m b (1;2;4). Haiitu xoopamnatel X, Y, Z BEKTOPHOTO
MPOU3BEICHUS axb .

10. Haiitu momans TpeyronbHuka ¢ BepumHamu A(1;2;0), B(3;2;1), C(-2;1;2).

11. Jansr Bepmunbel mupamuabl A(5;1;-4), B(1:;2;-1), C(3;3;-4), S(2;2;2). Haiitu anuHy BBICOTHI,
OTYIIIEHHOM 13 BepuHsbl S Ha rpans ABC.

Memoouueckue pekomeHOayuu nO peuleHur0 NPUMepPos U 3a0a.
[Ipuctynas K CaMOCTOSITEILHOMY pEIIEHUIO 3ajad, HeoOXOAMMO BHUMATEIBHO MPOYECTb

KOHTCHT IIO COOTBCTCTBYIOIICMY BOIIPOCY TEMbI OCHOBHBIC IIOHATUA TCOPHUU JIUHEHHON H
BCKTOpHOﬁ aﬂFerBI. OcHoBHas OCJIb HAYYUTCAd PCIIATh TUIIOBBIC 3aJa4Ud IO TEMaM MaTpUIbl U
ONpCACIINTECIIN, YMCTh MMPUMCHATH MCTO/ KpaMepa n MCTOA 06paTHOI>'I MaTpulbl IpHU PCIICHHUU
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CHCTEM JTMHEHHBIX anreOpanyecKux ypaBHEHHH. HaxoauTh cKaispHOE, BEKTOPHOE M CMEIIAaHHOE
IIPOU3BEICHUE BEKTOPOB.

Tema 2. Ananumuueckan ceomempus Ha NiIOCKocmu u 6 npocmpancmee.

1. Haiitu ypaBHEHHE IUIOCKOCTH, NIPOXOIAIIEH yepe3 Touky M, (2;2;1) u nmapajuienbHOl BEKTOpam
a=(3:2:5), b=(1;-10).

2. OnpenenuTts Yyroia ¢ Mexay AByMs npsMbiMu 3x—5y+7=0, 2x—-3y+4=0.

3. Haiitu paccrosiHue MEXY rapasuiebHbIMU IJIOCKOCTAMM
2x+2y—-2z+3=0, 2x+2y—-z-3=0.

4. Jlyu cBera HampaBjeH 1o npsMoit y =2x—4. [Jloiias mo npsiMoil y = x, OH OTpa3uiICs OT Hee.
Haiitn ypaBHEHHE OTpaKEHHOTO JTyyYa.

5. CocTaBuTh ypaBHEHHE IUIOCKOCTH, HpoXoisiiei depe3 Touky C NEpHEHAUKYISIPHO BEKTOPY

AB , e A(3;0;-5); B(6;2;1); C(12;-12;3).
6. OmpenenuTh TpHW KAKKX 3HAYCHHUSX ! Tlapa YpPaBHCHHWH OTMpEICIIeT TMepPIeHINKYIIPHBIC

mIocKocTu X- 2y + 3z =0, x+ 3y -1 z+5=0?

7. 1lpum KakuX 3HaYEHUSAX a U b TaHHBIE MIOCKOCTU 2X + ay - z- 5=0wu bx - 2y - 2z —7 = 0 6yayr
napajuieiabHbI?

8. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJAIIECH 4Yepe3 Hadyallo KOOPAWHAT, MapajuieibHO
3aJaHHOM MIIocKoCcTH 3x — Sy — 27— 4= 0.

9. Hanucars ypaBHEHHE TUIOCKOCTH, MPOXOAIICH Yepe3 HAYajlo KOOPAUHAT MEPHECHANKYIIPHO K
mwiockocTsIMy —z+4=0wu x+y—z-5=0.

10. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAsmied uepe3 Touky M(2; 3; -4) mapamienbHO
BekTopaMm d (2;1;-1); b (1;-2; 1).

Memoouueckue pekomeHOayuu no peulenuro NPUMepPos U 3a0a.
[Ipuctynas K caMOCTOATEIbHOMY pELICHUIO 3a7ady, HEOOXOJAMMO BHHMMATEIBHO IIPOYECTh

KOHTCHT IIO COOTBCTCTBYIOIICMY BOIIPOCY TEMbI AHAJIUTHUYCCKASA I'€OMCTpHA Ha IINIOCKOCTH U B
IIpOCTPaHCTBC. OcHoBHas LCJIb HAYYHUTCs pCIIaTh TUIIOBBLIC 3a1a49H I10 COOTBCTCTByTOH.IGﬁ TEMC.

Tema 3. Komnaexcnule uucha.

Haiitu cymmy uncen zi=2+iu z,=3 - 2i.

[IpencraBuTh B TpUroHOMETpUUECKOM popme uucio z=2+2i.
Beruucnuts (2+i3)(3-i2).

Beruucnuts (a+ib)(a-ib).

Haiitu 3HaueHue BoIpakenus (3-i2)°.

AN e

6. Borumcouts (1+i).
IIpeacTaBUTh B TPUTOHOMETPUYECKOI (hPOpMe KOMILTIEKCHBIE YUCIIA:

7. 1+i\/§.

8. V3-i
9. 3+i3.
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Memoouueckue pekomeHOayuu no peuieHuIo NPUMEPOs U 3a0ad.
[Ipuctynas K caMOCTOSITENIPHOMY PELICHHIO 337ad, HEOOXOJMMO BHUMATEIBHO IMPOYECTh

KOHTEHT II0 COOTBETCTBYIOLIEMY BOIPOCY TEMbl AHAIUTHYECKAs] N€OMETPHUs Ha IIOCKOCTH U B
npoctpanctBe. OCHOBHas 1iefIb HAy4YUTCA BBINOJHATH apu(MeTHUecCKue JeHCTBUA Hal
KOMIUJIEKCHBIMU  YHMCJIaMU. YMETb MPEJICTaBIsATh KOMIUIEKCHOE YHUCJIO B alredpanveckou,
TPUTOHOMETpHUECKOH (opMe. Pemiats ocraBiieHHbIE 3a/1a4H.

Tema 4. Beeoenue ¢ ananus.
Brruncinuts npenensi:

x> +6x+8
=2 P48
22X +x* -5

2. lm —;
oo xT 4 x =2

im VI+x —+v1—x

x—0 3x

4. 3amana gynkmus y=f(x). HaliTu Touku paspeiBa QpyHKIHHI, eciau oHM cyniecTByoT. Chaenarh
YEPTEK.

2, x<-=2;

f(x)=4v4-x*, -2<x<2;

x=2, x>2.

TTonp3ysick OCHOBHBEIMU IpaBmiiaMu JuddepeHIMpoBalns, HAUTH f'(x), €ClIu
b

x* -1

5. flx)=

9

6. flx)=xarctgx-3In(1+x>);

J JUTSI 3aJaHHBIX (DYHKITHA:

7. Haiitn ﬂ u >
dx X

y=lInsin(2x+5);

8. Haiitu Hanboubliee 1 HaMMeHbIIIee 3HaUeHUs QYHKIUH f{x) =x>-12x+7; [0;3].

Memoouueckue pekomeHOayuu no peuleHuro nPUMepPos U 3a0au.
[Ipuctynas Kk camMOCTOSITEILHOMY PELICHUIO 3373y, HE0OXOJMMO BHUMATEIbHO MPOYECTh

KOHTCHT IIO COOTBCTCTBYHOIICMY BOIIPOCY TEMbl AHAJIMTHYCCKAA T'COMCTPUSA Ha INNIOCKOCTHU U B
IMPpOCTPaHCTBC. OcHoBHas HCJIb HAYUIUTC BBIYUCIEATH IIPEICIIbI (byHKI.IPIPI YMeTh HaXOAUTh TOUKHU
pas3pbiBa. Hay‘II/ITBCH BBIYUCITE MTPOU3BOJAHBIC IIEPBOI'0 W BBICIIUX IMOPAIAKOB. YMeTh HaxOIUTh
HauOOJIbIlIee U HAUMEHBIIICE 3HAUCHHUE (I)YHKI_II/II/I C NMOMOIIbIO MPOU3BOJHBIX UCCIICAOBATH Fpa(l)I/IK

GyHKIHH.

Tema 5. Humezpanvnoe ucuucnenue.
Buiyucaums unmezpanvt om 3a0anHix yHKYULL:
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N
V16— x*

2. [Gx+1)%dx.

3
3. I(1—2x+3x2)dx
-1
z
2
4 jsinx-cos2 xdx
0
5. BbYUCIMTH MIOMAAL GUTYPHl OTPAHUYEHHON TMHUAMU y=x>-2x+4, y=3, x=-1.

6. Bpluuciute 1omane (QUIypbl OrpaHUYEHHOW JIMHUSMHU: OJHOW apKOW IUKJIIOW]IBI
x=a(r—sint), y=a(l-cost) uockio Ox.

7. Beluucnuth miomane GUrypsl OorpaHUuYE€HHON JTUHUSAMU: aCTPOUION
X=acos’t, y=asin’t.

8. Ompenenutb 00beM Tena, 00pa30BaHHOTO BpallleHueM (Urypbl, OrpaHUYEHHOHN JIMHUSAMU:
x*—y*> =4, y==2 Bokpyr ocu Oy.

9.  OnpenenuTh AIMHY Iyrd KpuBoi: y> =x°, x=0, y=8, oTcedeHHol npamoii x =4/3.

6 t4

10. Onpenenuth AJIUHY AYyTH KPUBOU: X = L y=2- 7 MEXK1y TOUKAMH TIEPECECUEHUSI OCSIMU

KOOP/IMHAT.

Memoouueckue pekomeHOayuu no peuleHuro NPUMepPos U 3a0axu.

[Ipuctynas Kk camMOCTOSITEILHOMY PELICHUIO 337ay, HE0OXOJMMO BHUMATEIbHO MPOYECTh
KOHTEHT [0 COOTBETCTBYIOILIEMY BOIIPOCY TEMbl aHAIUTHUYECKash F€OMETpPUsl Ha IUJIOCKOCTH U B
npoctpancTBe. OCHOBHasg 1IeJIb HAY4YUTCA BBIUUCIATH ONPENCICHHBI U HEOIpeaeIeHHbIN
MHTErpajibl 1 YMETh UCIOJIb30BaTh MPUIIOKEHHS ONIPEICIICHHOT0 HHTerpaa.

Tema 6. @ynKkyuu HecKONbKUX NEPEMEHHBIX.

1. Haiitu YacTHbIE MIPOM3BOTHBIC MEePBOTO u BTOPOTO MopsIKa
z=2x +3x 45y -7

GbyHKIIII
2. Bbraucauth YaCTHBIC MIPOM3BOTHBIC MIepBOTO mopsijiKa
GbyHKITII z=xy- 4:{& 6y +5 B TOYKE M, (2, 1). Haiitu mpousBogHBIE BTOPOTO
MOPSIIIKA.
- wain 2y
3. Haiitu yacTHble MPOM3BOJIHBIE MEPBOTO TOpsAAKa (QYHKIUU %"'{x_g . I[IpoBeputs,

i i

uro ~® ¥ 3ammcath MOTHBIN quPEPEHIHAT IEPBOTrO MOPSIKa dz

4. HailTh dacTHbIE NPOM3BOAHBIC IIEPBOrO MOPAAKA (GYHKIHH ~  ° (oSt
" i

F =i .
IIpoBeputs, uto ~® “*. 3anmucarh NOJHBIN qUdQepeHran nepBoro Nopsaka dz
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zZ =sin %
5. HaiiTi yacTHBIE IPOU3BOIHBIE TIEPBOTO MOPSAKA (DYHKIUU 2

o arczg{x\/;) .

6. HaiiTu uyacTHble TPOW3BOJIHBIC TIEPBOTO ToOpsAKa  (QyHKIHUK

3anucath MoJIHbIN 1uddepernmnan dz

o
z="Fxigx+inl x* + )
7. HaiiTi yacTHBIC IPOU3BOIHBIE TIEPBOTO MOPSAKA (DYHKIUN ’

_ =2 N
8. Wccrenoats Ha sKkeTpeMyM dynKmio 2 = 0% TR/ 2T —x=4y

9. WccnenoBarh Ha 3KCTpEMyM (PYHKIIMIO IBYX ITEPEMEHHBIX
z=y +2xy—dx—2y-3

Memoouueckue pekomenoayuu no pewenuio npumMepos u 3a0axu.

[Ipuctynass K camMOCTOSITEIPHOMY PEIICHHIO 3a7ad, HEOOXOIMMO BHHUMATEIhHO IPOYECTh
KOHTEHT TI0 COOTBETCTBYIOIIEMY BOMIPOCY TeMbI (YHKIIMH HECKOJBKUX NepeMeHHbIX. OCHOBHas
[eNIb  HAaXOXKJCHUE YaCTHBIX MPOM3BOJHBIX MMEPBOTO M BTOPOTO TOPSAKA, a TaKXKe IOJIHOTO
muddeperHnrana QyHKINU, UCCIETOBAaHUE HA AIKCTPEMYM (YHKIIHIO IBYX NEPEMEHHBIX.

Tema 7. Jughghepenyuanvusie ypasnenus.
Haiimu o6wue pewienus ypaguenuil u cucmem:

1 xy'+y=0.

, (14y2)dx =122 |d.

3 xy'+y=3.

4 Y33 =y=0, y0)=1 Y(©)=2 y(0)=I,
5. Y'-2y=3y=et

6 y”+2y’—3y=x2€x;

dx
—=3x+
dt >
dy ’
—=8x+
dt Y

x=y+tg’t—1
8 y=—x+tgt

x=x+2y+16te
9 y=2x-2y

Memoouueckue pekomenoayuu no peweHuIo npUMepos U 3a0au.

[Ipuctynas K caMOCTOSITEIbHOMY pEIICHUIO 3aJad, HEOOXOJUMO BHUMATEIbHO IPOYECTb
KOHTEHT TI0 COOTBETCTBYIOIIEMY BOIIpoCy TeMbl AuddepeHnnansupie ypaBHeHHs. OCHOBHAS 1IeNb
HaXOXJCHHUE pelIeHUH OOBIKHOBEHHBIX TU(PQPEepEHINATbHBIX YPAaBHEHHH IEpPBOrO W BBICIIMX
nopsAAKOB. M3ydnTh METOIbI pEIIeHUs] CUCTEM JTMHEHHBIX TU(PepeHIINaTbHBIX YPAaBHEHUH .
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Tema 8. Paow.
HccenenoBats Ha CXOMMOCTD PSIBL:

iL

1. n=1 3” + 4 N
i 2n—1Y
2 n=1 71’2 + ]
= 2n
3' Z n ;
n=I 3 : I’l'
=(8n+1Y
4. 3|22
n=I 4” - 2
o0
5. Haiiti npoMeXyTOK CXOIUMOCTH CTEIIEHHOTO Psia Z nlx" .
n=1
y 2 (x+1)
6. HaliTi mpoMeXyTOK CXOIUMOCTH CTENIEHHOTO Psia Z ?
n=11"

7. Paznoxuths pyHkuuio B pag Oypre Ha cerMeHTe [_7[; 72-] f (x) =X
Paznoxurs pynknuio B psg Oypbe Ha cerMeHTe [—71' T ] f(x) =]—x.

Memoouueckue pexomenoayuu no peuieHuro npUMepos U 3a0au.

[Ipuctynas K caMOCTOSITEIFHOMY pEUICHHIO 3aJad, HEe0OXOJMMO BHUMATENIBHO MPOYECTh
KOHTEHT 10 COOTBETCTBYIOILIEMY BOMPOCY TeMbl psiibl. OCHOBHAs Liedb MPUMEHEHHE Ha MPaKTHKE
OCHOBHBIX MPU3HAKOB CXOJUMOCTU DPsiioB. M3yduTh mMeron pasznoxeHus B psjg Dypbe YETHBIX U
HEYETHBIX (QYHKIHII.

Tema 9. Kpammnovie unmezpanst. Kpueonuneiinvie u nogepxnocmusie uHmezpaiol.

. . . X
1. BelYMCIONMTE JBOWHOM MHTErpan B IPAMOYTOJBHOM 001acTH: J. —dxdy, ecnu obmacte D :
DY

x=1, x=2, y=4, y=6.

2.  BbluncauTh IBOMHOW MHTErpal: J.J. ¢*Vdxdy , ecnu obnmacte D orpaHnveHa JUHHAMH: y=e*,
D
x=0, y=2.
3.  Bbramcnouts miomanas GUrypsl, OrpaHu4eHHOM MuHuAMU X+y=4, x-3y=0, x+y=8, 3x-y=0.

BbIYMCINTL KPUBOJIMHENHBINA HHTErpa J.()C2 +y%)dl, ecnu myts ot touku O(0;0) 10 ToukH
OA
A(1;1) - otpesox mpsmoii.

4. Beruucnuth unTerpan I = | (x+y)dx+ ydy no mapabone y = x2 ot Touku A(0;0) 10 TOoukM
AB

B(3;9).
5. BorunciauTb KpUBONUHEHHEIN uHTerpan [ = | dl no npsiMoit muamun ot Touku A(0;4) 1o Toukn
AB

B(2;2).
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6. BpluMcIuTh KpUBOJIUHEWHBIA UHTErPal J(X + y)dx—(x—y)dy Bnons nyru kpusoii y= %x2

AB

ot toukn A(2;2) no touxu B(4;8).

7. BBIYMCINTD KPMBOJIMHEWHBIA HHTErPAIl J(x — y)dl, ecu myth ot Toukm O(0,0) 10 TOUKH
OA
A(4,3) - oTpe3ok IpsMoil.
8. BbluMcanTh KPUBOJIMHENWHBINA HHTErPall J (x2 —2xy)dx+ (y2 —2xy)dy Bnons nyru
AB
napa6onst ¥ = x° ot touxu A(—1;1) 1o rouxu B(1;]).

Memoouueckue pexomenoayu no peweHuIo nPUMepos U 3a0ay.

[TpucTynas K CaMOCTOATENLHOMY PELICHUIO 3371ad, HEOOXOJMMO BHUMATEIBLHO MPOYECTD
KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TEMBI KPATHBIE HHTETPANbI, KPUBOJMHEHHBIE U
TIOBEPXHOCTHBIE HHTETpanbl. OCHOBHAs II€b YMETh BBIYUCIATH KPATHBIE U KPHBOJMHEHHBIE
uHTerpaisl 1-ro u 2-ro poja.

Tema 10. Jnemenmuvlt meopuu epoAmMHOCmeNl U MAMEMAMUYECKAA CIAMUCMUKA
1. CkonpkuMu crioco0amMu 7 KHUT pa3HBIX aBTOPOB MOKHO PACCTABUTh HA MOJIKE B OJUH P’

2. CKOJIBKMMH cI0c00aMU MOTYT OBbITh pacCTaBi€Hbl 5 ydacTHUII PUHATIBHOTO 3a0era Ha 5-Tu
OETOBBIX TOPOKKAX?

3. VYyammmMmcs Jganu cnucok u3 10 KHUT, KOTOPbIE PEKOMEHIYETCS MPOYUTATh BO BpPEMS
KaHUKYJ. CKOJTBKUMH CIIOCO0aMU YICHHUK MOYKET BBIOpATh U3 HUX 6 KHUT?

4. BeposiITHOCTh HACTYIUIEHUS COOBITUS B KaXKIOM W3 OJMHAKOBBIX HE3aBUCHUMBIX UCIBITAHUI
paBHa 0,02. Haiitu BepoaTHOCTH TOTO, 4TO B 150 HCTIBITAaHUSIX COOBITHE HACTYIUT POBHO 5
pas.

5. B xopoOke 9 cunmX, 6 3e1eHBIX, U 3 KpacHBIX KapaHamia. Haynauy BEBIHUMAIOT KapaHaaia.
KakoBa BepOsSITHOCTB TOTO, UTO KapaHalllN:

a) Bce 3 KapaHjalia OJHOTO I[BETa;
b) Bce 3 pa3HBIX IBETOB;

¢) 2 cuHMX U | KpacHBI;

d) 2 3eneHsix u 1cuHMA.

6. CnyqaﬁHa;I BenuuuHa X 3a/laHa 3aKOHOM pacCIpCaACIICHUS]. Haiitu MaTEMATHUYICCKOC
OXHUJAHHUEC U JUCIICPCHULO.

X112 (31]4]5
p|01{02{03]03]0,1

7. 3az[aHa IUIOTHOCTBb BEPOATHOCTU Cﬂy‘laﬁHOﬁ BCINYMHBI X

0, x<0,
flx)=42x, 0<x<l,
0, x>1.
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Hatitn BCPOATHOCTH TOIO, UYTO B PC3YyJIbTAaTC HCILITAHUC X NpuMET 3HAYCHHC,
npuHajyiexaiee uarepsaity (0,5;1).

8. HaiiTi nucniepcuro TUCKPETHON CITydalfHOUM BEIMUYMHBI X-9HCIia TIOSBICHUN COOBITUS A B
JTyX HE3aBUCUMBIX UCTIBITAHUSIX, €CITH BEPOSTHOCTH TOSIBICHUSI COOBITHUS B 3TUX
WCIIBITAHUSAX OJIMHAKOBBI, U U3BECTHO, uTOo M(x)=0,18.

9. Iluckpernas ciydaiiHas BenuuuHa X MOXKET IIPUHMMATh TOJIBKO 2 3HAYEHHA: X; M X,,

npuueM X; < X,. M3BecTHa BeposATHOCTH 0.5 BO3MOXHOTO 3HAYCHUS X;, MaTEMaTUYECKOE

oxuganne M(x)=3.5 u nucnepcus D(x)=0.25. Haiitu 3akoH pacrpeaeneHus 3TON

CIy4ailHOU BEJIMYHHBI.

10. Haiitn aucnepcuro TUCKPETHOMN CIIydalHOW BEJIMYMHBI X- YMCTa TOSBIECHUN COOBITHS A
B UYETHIPEX HE3aBUCHUMBIX HCIBITAHUSIX, €CIM BEPOSITHOCTHh TMOSIBICHHUS COOBITHH A B
Ka)XJIOM ucTibITaHuu paBHa 0.25.

Memoouueckue pexomenoayuu no peuleHuio NpUMepos U 3a0au.

[Ipuctynas Kk camMOCTOSITEILHOMY DPELIEHUIO 33/7a4, HEOOXOJMMO BHUMATENIbHO MpPOYECTh
KOHTEHT II0 COOTBETCTBYIOIIEMY BOIIPOCY TEMBI TEOPHS BEPOSATHOCTEM M MaTEeMaTHYeCcKas
cTaTucTuKa. V3yduTh OCHOBHBIE MOHATHUS: COOBITHS, UX BHJIbI, BEPOSITHOCTh. Pa3BuBaTh yMeHUs
penaTe 3aJ1a4M 10 TeMeE, JOTUHYECKOE MBIIIIEHUE, MATEMaTHYECKUI KPyro3op.

Kpumepuu ¢opmuposanus ouenok no 3adanuam 011 cAMOCMOAMENbHOU pPAdONbL
cmyoenma (munoeuvle 3a0auu):

«omauunoy (4 Oamma) - oOydarOmIMiiCs TOKa3an TayOOKHME 3HaHWS MaTepuaja IIo
MOCTABJICHHBIM BOIpOCaM, TpPaMOTHO M JIOTMYHO ero wusnaraer. CBOOOJHO HCIMONB3YET
He0OXoauMBbIe POPMYJITBI TIPH PEIICHUH 33]1a4;

«xopowoy (3 6amna) - oOydarImMUIACs TBEPAO 3HAECT MaTEpPHaN, TPAMOTHO €Tr0 M3JIaraeTt, HO
JOTYCKaeT HETOYHOCTH B IPOIIECCE PEIICHUS 3a/1aY;

«yoosremseopumenvroy (1-2 6ama) - oOyJaronuics UMeeT 3HaHUsI OCHOBHOT'O MaTepuaia
10 TOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JeTajlei, JOMycKaeT OTAeIbHbIe HETOYHOCTH MpU
pELIeHNUH 3a]1aY;

«Heyooenemeopumenvno» (0 0amoB) — OOydyalOIMMICS JOMyCcKaeT rpyOble OMMUOKHA B
OTBETE Ha MOCTaBJICHHBIE BOMPOCHI U MPHU PEUICHUU 3a/1a4.

5.2. Ouenounvie mamepuanvt 01 pyoesHcH0o20 KOHMPONA

PyOexHblii KOHTPOJIb OCYILECTBISIETCS M0 O0Jiee WM MEHEEe CaMOCTOATEIbHBIM pa3jesiaM —
y4eOHBIM MOJYJSIM Kypca U MPOBOAUTCA MO OKOHYAHUHM M3YUEHHsI MaTepuania MOIYJsS B 3apaHee
yCTaHOBJICHHOE BpeMs. PyOeHbII KOHTPOIb MPOBOJUTCS C IENbI0 OMpPENCICHUsS KauyecTBa
YCBOGHHUS MaTepuana yueOHOTO MOyl B LIeJOM. B TedeHue cemecTpa MPOBOJIUTCS mMPU MAKUX
KOHMPOSIbHBIX MEPONRPUAMUI NO 2PAPUKY.

B xauectBe QopM pyOEKHOTO KOHTPOJIS MOKHO HCIOJIB30BaTh TECTHPOBaHUE (MHCHbMEHHOE
I KOMIIBIOTEPHOE), TPOBEICHHE KOJJIOKBUYMa WJIM KOHTPOJBHBIX paboT. Ha pyOexHbie
KOHTPOJIbHBIE MEPOTIPUATUS PEKOMEHAYETCS BBIHOCUTH BECh MPOTPAMMHBIN Marepuan (Bce
pas3fensl) Mo AUCIUTUTHHE.

5.2.1. Ouenourvie mamepuabvl 0,11 KOHMPOJIbHOU PAOOmbL
(koumponupyemvie komnemenyuu OIIK-3)
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Tunoegote eapuanmasl Koumpwlbnblxpaﬁom:

Bapuanm Nel
1) Pemuts cucremy ypaBHeHui MetoioM Kpamepa; cpecTBaMu MaTpUYHOIO UCUHUCIICHUS.
xX+y+z=3
x—y+z=5.
x+y—z=7
1 2
2) Haiitu npousBenenue matpury A-B, u B-A,ecnmu A= | -1 4|, BZ(é fj
0 2
I x 3
3) Pemmuth ypaBuenue: (5 0 7|=4
6 7 -1

1)

2)
3)

Bapuanm Ne?2
JHansr Bepmuabl TeTpadapa A(-1, 0,2), B(1, 3, -6), C(-6, -1, 0), 4(3, 1, 2). Haittu nnuny
BBICOTBI, OITYIIEHHOHN 13 BepmuHsbl C.
CocTaBuTh ypaBHEHHE MPSIMON MPOXOAIIECH yepe3 Hayallo KoopaAuHaT U Touky A(1,-5).
Hansr Bepmuabl Tpeyroiasauka A(-1,4), B(3,7), C (-2, 5). Haiitu: ypaBHEeHUSI CTOPOH
TPEYroJbHUKA; JJIMHY BBICOTHI, OMYIIEHHOM U3 BEpIIMHBI A.

Bapuanm Ne3

Berancants MpEacibl:

1)

lim (Bx—-2)(4x+4)

X—>00 2

x“—4x+3

2) lim—r
) 0 yx+4-2
1

3) lim(l+2x) '

x—0

2. 3anana ¢ynkuus y=f(x). Haiitu Touku paspbiBa QYHKIUH, €CIIM OHU CYIIECTBYIOT, MIOCTPOUTH

rpadux.

1
3. Haiitu nnpousBoHyto y = x° sin{ J

—x=3, x<-2;

A {xz -4, x>-2

3x-5

Bapuanm Ned

1) BeruucnuTh HeonpeAeIeHHbI HHTErpall jCOS 6xdx .

2) Haiitu 3HaueHue ONpe/eeHHOTo HHTerpaia I

4

01+4x.
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3) Haiitu niomans GUrypbl, OrpaHMueHHON JTUHUAME y = X, y=2—Xx.

Bapuanm Ne5
1) Haiitu o0mee pemieHre ypaBHEHUs (x—xy2 )dx+(y —yx? )dy =0.

Y _ y

2) Haiiti obmiee pemieHre ypaBHEHHUS y o=
X X
3) Haiitu obuiee pemeHns TMHEHHOTO HEOIHOPOAHOTO MU PEPEHIINATHHOTO YPAaBHEHHS C

HOCTOSIHHBIMU KO3 (QHIUEHTaMH y” +9y = 6e>"

Bapuanm Ne6

5

1) UccnenoBaTh pssl HAa CXOIMMOCTb. YKa3aTh MPU3HAK. z

n=1

n+l *

2) I/ICCJ'ICI[OBaTB Ha CXOJUMOCTH CJICIYIOIIUE PSIIbL:

Bapuanm Ne7

o o o X
1) BobruucauTh IBOWHON MHTETpan B MPSIMOYTOJBHON 00NacTH: HTdXdY , ecmu  obmacte D :

x=1, x=2, y=4, y=6.
2)  BobluncnuTh OBOMHON MHTErpa: ” e*Vdxdy, eciu obmacte D orpaHuueHa JTMHUSAMH: y=¢*,

x=0, y=2.
3) Haiitu 06beM Tela, orpaHUYEHHOTO MOBepXHOCTIMH 2X+3y+z=1, x=0, y=0, z=0.

Bapuanm Ne§

1) BbluMcnuTh KpPUBOJIMHEWHBIM WHTETpall: jyds , ecmu K- oTpe3ok mnpsaAMoi y=X Mexnay
K

toukamu A(0,0) u B(1,1).
2) Ilpumenss ¢opmyny I'puna, Bbruucauts [= §3(X2 +y))dx +(x—y)’dy, ecmu C —
C

OKPY/KHOCTb X*+y*=4.
3) Beruncnuts: f 7xdy — 4ydx , ecnu K- kontyp Tpeyronsuuka ABC, A(0,0), B(0,2), C(2,0)
K

Bapuanm Ne9
1) B maprum u3 20 neraneit umeercs 3 OpakoBaHHBIX. KakoBa BepOsSITHOCTb TOTO, YTO Cpenu
0TOOpaHHBIX Hayjauy 5 netaneit okaxercs | GpakoBaHHAS.
2) B nepBoM simuke 4 Genblx W 3 4YepHBIX Iapa, BO BTOPOM 2 OesbIX U 5 KpacHBIX mIapos. M3
Ka)/10T0 SIIMKa BBIHYJIM 110 mapy. KakoBa BEposSTHOCTH TOr0, yTO 00a mapa KpacHsbIe.
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3) Haiitu wmaremaTuyeckoe OXHJAAHHE CIy4alHOM BEJIMYMHBI Z, €CIM M3BECTHBI, YTO
M(X)=5 MX)=3, z=X+Y.

Konumponsnas paboma. KoutponbHas paboTa — muchbMeHHas paboTa HEOOIBIIOTO 00beMa,
Mpearnojaralonas NOpoBepKy 3HAHWN 3aJaHHOTO K M3YYCHHIO MaTephajla M HaBBIKOB €ro
MPAaKTUYECKOTO IpuMeHeHus. [IpoBoauTes Tpu paza B TeUeHUE M3YUEHUS AUCIUIUINHBI (CEMECTp) B
yachl ayaAuTopHOU paboThl. He MeHee ueM 3a 1 Hememnto 10 KOHTPOJIBHOM paboThl, MpenojaBaTeilb
JIOJDKEH OTIPE/ICIHUTh CTYyJSHTaM HCXOJHBIC JaHHBIC JUIsI MOArOTOBKU: HA3BaTh pa3feiibl (TEMBI,
BOTIPOCHI), IO KOTOPBIM OyIyT KOHTpOJIbHBIC 3aJaHusl, TEOPETUYECKHE HCTOYHUKU (C TOUYHBIM
yKa3aHUEM pa3JIesioB, TEM, CTaTel) JAJIs MOJATOTOBKH.

KonTpossHbIe pabOTHl MOTYT COCTOSITH M3 OJTHOTO WIJIM HECKOJBKUX 3aJIJaHHUI MTPAKTUIECKOTO
conmepkanus. lIpu BBIIOJHEHWH KOHTPOJIGHOW pabOTHl TOJH30BATHCS KOHCIEKTAMHU JICKIUH,
yueOHWKaMH, 33JadYHUKaMH He pas3penieHo. JITMTenhHOCTh pemieHus] KOHTPOJBHBIX 3aJaHHui
cocrtaBiisieT He Oosiee 90 MUHYT.

Kputepuu onenku. YpoBeHb 3HaHUI onpeensercs oaiiamu:

6 0anno06 - IPaBUIBLHO BBHITIOJHEHBI BCE 3a/IaHUS, MPOJIEMOHCTPUPOBAH BHICOKHI YPOBEHB
BJIAJICHUS] MaTE€PHAaJIOM, TIPOSIBIIEHBI MTPEBOCXOIHBIE CIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3aJ[aHUH.

5-4 o6anna - TpaBUIBHO BBHINOJHEHA OOJbIIasg 4YacTh 3aJaHUM, MPUCYTCTBYIOT
HE3HAYUTENIbHbIE OIIMOKH, MPOJAEMOHCTPUPOBAH XOPOLIMH YPOBEHb BIAJCHUS MaTepuaIoM,
MPOSIBIIEHBI CPEIHUE CIOCOOHOCTH MPHUMEHSTh 3HAHUS W YMEHHS K BBINOJTHEHHIO KOHKPETHBIX
3aJaHUH.

3-2 6anna - 3ajaHus BBHINOJHEHbI OOJiee YEM HAIlOJIOBUHY, NPUCYTCTBYIOT CEpbE3HbIE
OLIMOKY, MPOJEMOHCTPUPOBAH YIOBIETBOPUTENbHBIN YPOBEHD BIIAJCHHUSI MAaTEPUATIOM, MPOSIBICHbI
HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHUSI U YMEHUS K BBITIOJIHEHUIO KOHKPETHBIX 3a/laHUM.

1 6ann - naH HEMOJHBINA OTBET, MPEICTABISAIOMMNA COO0W pa3po3HEHHBIC 3HAHUS 1O TEME
BOIIPOCA CYIIECTBEHHBIMU OLIMOKAMH B OIIPEICICHUSIX.

0 6anno6 - Ipu MOJTHOM HECOOTBETCTBUH BCEM KPUTEPUSIM U OTCYTCTBHH OTBETA.

5.2.2. Ouenounvie mamepuanwvi: Tunoevie mecmoewvie 3a0anusi O OUCHUNIUHE
«Mamemamuxay (konmpoaupyemvle komnemenyuu OIIK-3)

[TonHbIi TepeyeHb TeCTOBBIX 3a1aHui nipenctasieH B JOUC —

http.:/fopen.kbsu.ru/moodle/course/view.php ?id=4014

3 -2 1

S: Ompenenurens |— 2 1 3| paBeH ...
2 0 -2

+:-12

- -10

- 15

- 17
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http://open.kbsu.ru/moodle/course/view.php?id=4014

3 2 4
[IpousBenennem matpuusl A :( { 5) U BEKTOpa x:(

j SABJIACTCA

9 10 11
:Eemu f(x)=2x+6,A=|1 1 1 |t0o f(A) pasno...
2 3 4

5]

24 20 22
2 8 2
4 6 14

sy

9 10 11
=1 1 1
2 3 4

20 22 24

20 22 24
&8 8 8

wn

11 8
: OOpaTHO# 17151 MaTpULIBI ( 4 3} SBIIAETCS MaTpULA ...
3 -8
+:
—4 11
11 4
s 3
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S 38 - 27 ¥ -5
:P . = R
CHICHNEC MAaTPUYHOI'O YPABHCHUA 17 _ 19 . 23 HUMECT BU

S: Ecm Bextopa a( 4;2k;—1) u b =(~1;1;4) nepuesmuxynspsi, T0 k  paBHO...
+:4
-4
- 2

-2
I:

S: Ecnu naHsl BeKTOpa C_i(6,0,1 2) u b (— 8,1 3,’ Z), TO 3TH BEKTOPBI NIEPIICHIUKYIISAPHBI IIPU 2

PaBHOM...
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I:
S: Yron Mexay BeKTopamMu 5(— 1;2;—2) ub (6;3;—6) paBeH. ...

-: arcsin —
9

4
+:. arccos —
9

> arct i

L arcctg i
' 9

w2

: CKaJspHOE TIPOU3BE/ICHHE BEKTOPOB ( = (— 5;—2; 3) ub = (1; -3 1) PaBHO ...

1
W N L

I:
S: JlaHBI BeKTOpBI 4 = (1, 3, 6) ub = (— 2,3, O) KOOPJMHATOPAMH BEKTOPHOTO TIPOH3BEIEHHUS

SIBIISIFOTCS. . .
-2 (3; 14; 0)

-1 (-2; 19; 0)
+:(-3; 0; -6);
- (-18;-12;9)

I:
S: CMemanHOE MPOU3BEICcHIE BEKTOPOB . = (6, 8, — 5) ub = (3, -1, 1), 5(2,’1,'— 2) PaBHO...

- 14;
+: 45;
-: 36;
-0

I:

S: Pacctosune d MexTy TOYKaMu A(xl) u B (xz) Ha OCH ompezensercs no gopmye ...
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d:xg—xlz
d=(x-x)

S: Paccrosuune d Mexay TouKkaMu A(xl, yl) u B (xz, y2) Ha IUIOCKOCTH OIpeieNnsiercs: o GopmyIe ...

vod = (=5 + (g - 9 )

=d = \/(xz - x1)2 — (2 - y1)2

= d = (Xz - xl)z - (y2 - y1)2

S: Koopamnatsl cepequasl M (x, y) orpeska AB, rue A(xl, Vi ), B (xz, yz), OIIpesieNsAeTCs 110

¢dbopmynam ...
+ +
T B |
2 2
Lxy=a"H N7 )2
2 2
oo At2n v+ 2y
. 2 b 2
] -2
_;x:xl xz,y:yl Y2
2 2
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S: Koopmunatsl Touku M (x, y), nensimeii orpesok AB, te A(xl » V1 ), B (xz, A% ), B

ornomennn AM : MB = A, onpenensores o popmynam ...

Lo MtAn oyt Ay
' 1+2 1+ 4
_:x:xz_ixl,y:)’Z_ﬂM

A A
_:x:x1+/1x2’y:y1+/1y2

A A
_:x:xl—/lxz,y:h—ﬂm

1-4 1-4
I:

S:  Tlox cucreMoii ### Ha IIIOCKOCTH IOHMMAIOT CII0CO0, TTO3BOISIOIIAM YMCIIEHHO OIMCATH IOJOKEHNE
TOYKH HaA IIJIOCKOCTH.
+: KoopAuHAT

: YpaBHEHU M

: HEpaBEHCTB

: BEKTOPOB
: yHKIIit

I:

S: 3a ### B nekapTOBOI CUCTEME MPUHUMAIOT TOUKY TTepeCceuCHHUsT KOOPIMHATHBIX OCEH.
+: HayaJio KOOpAuHAT

: CTAI[MOHAPHYIO TOYKY

: 0CO0YI0 TOUKY
: addurc

: TOYKY pa3pbiBa

I:

S: [lonsipHas cucrtemMa KOOpAMHAT 3aAaerca Touko O, Ha3pIBaeMOI NOMOCOM U 1ydoM Op, Ha3pIBAEMbIM
###, c eMMHUYHBIM OTPE3KOM Ha HEM.

+: MOJISIPHOM OCBIO

: MHIMOW OCBIO

: OCBIO OpJIMHAT
: OCBIO a0cIuce

. OCBIO alIlJIMKaT

I:

. . 1 1
S: YpaBHeHue NpsIMOH, TPoXozsiIell yepes Touku Al 2; — 5 u Bl — I;Z ABJISIETCA. ..
+x+4y=0

- 2x+3y=0
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= x+3y—-11=0
=x+3y=0

I:
S: st ipsiMbix @, X+ 8, Y +C, = Owu ax+e,y+c, = O ycrnoBueM mepreHMKyIIPHOCTH

SIBIISIETCAL. ..
LA 54
a, 6, ¢,
LA s
a, 6,

~aa,+686,+cc,=0
+aa,+66,=0

I:
S: Toukoii nepeceuenus npsmbix X — Yy — 7 = 0 u 3x+ 2y —12 =0 ssnsercs...

- (-3; 2);
- (4 1);
+(253);
-1 (0; 0);

I:
S: VryoBoit ko dumment npsmoit 6X — 3y + 7 =0 pasen ...

+:2

1
2

<o

I:

S: Ecim HU3BCCTHO, YTO Y napa60nLI BCpPIIMHA HAXOAUTCS B HA4YAJIC KOOpAMUHAT, napa60na PpacCIiosIOKCHa B

1

BerHeﬁ MOJYINIOCKOCTU CUMMETPUYIHO OTHOCUTECIIBHO OCH OY, napamerp p = Z , TO €€ YPAaBHCHHUC UMCCT

BHU]...
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X ==
2)’
- yzzlx
2
el
4
- yzzlx
4
I

S: Ecnu m3BecTHO, 4TO y mapa0oIibl BEpIIMHA HAXOAUTCS B Ha4ajle KOOPJMHAT, apadolia pacioioKeHa B
HIDKHEN MOJYTIIIOCKOCTH CUMMETPUYHO OTHOCUTENBHO ocu OV, mapamerp p =3, TO ee ypaBHEHHE UMEET

BUIL...
= x? =3y
=y’ =3x
=x’ =6y

+ x’ =—6y
I:

S: Ecmu u3BeCTHO, UTO y Mapaboyibl BepIIMHA HAXOAUTCS B Hayalie KOOPIUHAT, Tapadoia pacrhoioKeHa
CUMMETPHYHO OTHOCHTENHHO ocu OX 1 mpoxoaut depe3 Touky A(9,6), To ee ypaBHEHHE UMEET BUI...

=yl =6x
=y’ =9x
+ y’ =4x
= x* =4y

I:
S: JIBa KOMILIIEKCHBIX YHCIIa HA3bIBAIOTCS PAaBHBIMH TOTIa U TOJIIBKO TOT/a, KOT/Ia

-: PaBHBI X ,Z[eﬁCTBHTGHLHLIe qaCTu
+: PaBHBI MX MHUMBIC B ,I[eﬁCTBI/ITeJ'IBHBIG qacCTu
-: PaBHBI NX MHHUMBbIC YaCTH

-: PaBHBI X MOAyJIn
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I:
S: /IBa KOMIIIEKCHBIX YHCIa, OTIWYAIOIMHUECS TOJLKO 3HAKOM MHUMOW YaCTH Ha3bIBAIOTCS

-: paBHBIMU

+: CONpPsKEHHBIMUA

: IPOCTHIMU

. IPOTHUBOIOJJIOKHBIMHA

I:
S: Beipaxkenue y = Im 7 HasbiBaeTCs

-: MHUMBIM YHCIIOM Z

: KoMImiekcHBIM YnciIoM

: JIefiCTBUTENBHOM YacThiO YnCiia Z = X + 1y

+: MHUMOIi 9aCThIO KOMITJIGKCHOTO YHClIa Z = X + 1y

I:
S: Monysb KOMITIEKCHOTO YHCIa Z = X + [y onpeaersiercs o popmyie
r=x’+y’
= xz — yz
+ir=q4xt+y’
2 2
S r=x"-y
I:
2
S: 3nauenue npenena lim (1+ 7x)* pasHo.
x—0
-1
+: 614
2
- e
1
et
I:

2
. X,
S: 3uauenue npexena Hm (1 + —)* paswo...
x—0 4

-1

2
- e



S: IIpousBoanast pyHkuuun y = ]1’1( 2x 2 + 3) HUMeEET BULL. ..
. 4x
2x% +3

) X
2% +3

‘ 4x
T2 43

) 4
2% +3

I:

S: Meroj HHTETpUPOBaHMSI, IIPU KOTOPOM JAHHBIH WHTErpall IMyTeM TOXIEeCTBEHHBIX TIPeoOpa3oBaHui
MOJBIHTErpATbHON (QYHKIIUH (BBIPAYKEHNS) U IPUMEHEHHS CBOWCTB HEONPEIEICHHOI0 HHTEerpaa
MIPUBOIUTCS K OTHOMY WJIM HECKOJIBKUM TaOJMYHBIM MHTErpajaM, Ha3bIBAETCA METOZOM #it#
UHTETrPUPOBAHUSL.

+: HEIOCPEACTBEHHOI' O

I:
S: MeTo MHTErpHPOBAHHS, CyTh KOTOPOTO onpesiensercs GopMyoit I Uudv =UV - I VdU,

Ha3bIBACTCS METOJIOM MHTETPUPOBAHMUS #H#
+: 10 YacTsIM

I:

S: Merox HHTETPUPOBAHHS, 3aKTFOYAIOIIHIICS BO BBEICHUH HOBOU ITEPEMEHHON WHTEIPUPOBAHMUS,
Ha3bIBACTCS METOJIOM MHTCTPUPOBAHUS #HH#H

+: OACTaHOBKOU

I:

S: OmpeneneHHbIN HHTETPANl OT HEOTPUTIATENHFHON (DYHKITUH YMCICHHO PaBEH IUIOMAN KPUBOIWHEHHON
Hi#

+: Tpanenuu

I:
S: ®opmyna HeroTona-JleiibHnIa umeer BUIL...

T ) dx = Fb) - Fla)

T f(x)dx = F(a) - Fo)
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T f()dx = Fla)+ F(b)

a

- jf(x)dx = F(x)+c

I:
S: Ecnu u = (1= xy) , To B Touke (0,1) u  paBHa...
1+ xy) !

+:0

-1

-2

-3

I:

d
S: O0mwmit naTerpan auddepeHnnanbLHOr0 ypaBHEHHS d_y = xy’ nmeer B, ..
X

1 X
- —="—+c
2

<
[a—

I.

S:Ecmm  y'+2y=e", 10 pemenuem sBnsercs (QyHKIHS. ..

w-y=et +ce”
—2x 1 x
+i-y=ce " +—e
3
—-y=cx+e’

-y=ce™ +x

I:
I 1 1

S: ®opmyna obmiero wieHa psga — + — + —

6 11

1 1
+—+—+
20 37

... IMEET BUL ...
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I

]
S: Psan Z—n SIBJISICTCS ...
n=1 5
- PpacxoasIIIMCs
+: CXOOAILIMMCA
- a0COIIOTHO CXOIAIIUMCS
- YCIIOBHO CXOSIIIIAMCS

1 1
S: TToBTOpHBII HHTErpa Iydyj-dx paBeH. ..
0 ;

y

(9]

Pewenue 3aoanuit ¢ mecmoesoit ¢popme. IlpoBomutcs Tpu pasa B TEUYEHHE H3YUEHHUS
JTUCITUTIINHEI (cemecTp) Ha tutatdopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Hepemto o
TECTUPOBAHHUSA, TNPENOAaBaTeIb JOJDKEH OMNpEeNeNIuTh CTyJIEHTaM KCXOJHble JaHHbIE JUId
MOATOTOBKHM K TECTHPOBAHMIO: HAa3BaTh Pa3/eibl (TEMbI, BOMPOCHI), IO KOTOPHIM OYAYT 3aJaHUs B
TeCTOBOM (opMe, TEOPETUUECKUE MCTOUYHUKHU (C TOYHBIM yKa3aHHMEM pa3JieioB, TEM, CTaTei) s
MOATOTOBKH.

Kpumepuu ¢popmupoeanusn oyenok no mecmoegvim 3a0anuam:

5 0amioB — MOJy4aroT 00Yy4YarolIUecs ¢ MPAaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBbBIC
Borpocsl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

4 Gamia — MoOJy4aroT 0Oydaroluecsi ¢ MPaBWIBHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 80 —99 % ot ob1iero o0bemMa 3a1laHHBIX TECTOBBIX BOIIPOCOB;

2-3 Gamia — Noay4aT 00yJaromuecs ¢ MPaBHIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBbBIC
BoIpockl — 60 —79% oT 0061Iero 00beMa 3aIaHHBIX TECTOBBIX BOIIPOCOB;

1 Gamn — mony4aroT oOydaromuecs MIpPaBHIBHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIE

Borpockl — MeHee 40-59 % oT o01iero o6beMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.

5.3. Ouenounvie mamepuansl 0151 RPOMENCYNOUHOU AMMECMAYUU

Llenvio npomesicymounvix ammecmayuti TO JUACUUIUIMHE SBJSETCS OLIEHKa KadecTBa
OCBOEHHS JUCIHILTUHBI 00 yJaroTUMUCS.

[IpomexxyTouHass arTecTalusl MpelHa3HayeHa Mg OOBEKTUBHOTO TOJTBEPKICHUS U
OIICHUBAHMS JTOCTUTHYTBHIX PE3ylIbTaTOB OOYYEHHUS IOCIE 3aBEpPUICHUS H3yUCHHs JUCIUTUIHHEIL.
OcymectBisercs B koHie 1,2,3,4 ceMecTpoB U MpeACTaBIsSeT cOO0H UTOTOBYIO OIEHKY 3HAHUU 110
mucuuminHe «MaTemaThkay B BHJIe IpoBeeHHs dk3amena (1, 3 cemectp) u 3aueta (2,4 cemectp).

IIEPEYEHH BOIIPOCOB, BBIHOCHUMMBIX HA DK3AMEH 1 CEMECTP
(konmponupyemas komnemenyusi OIIK-3)

1. ManI/IL[LI. OnepauHH Haa MaTpuamMu: CJIOKCHUC, BBIYUTAHUC, YMHOKCHHUC, HA YHCJIO.

2. IIpousBeneHne MaTpHL.
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3. Omnpenenutenu 2-ro U 3-ro Nopsiika, UX CBONCTBA.

4. Anrebpanueckue TOTIOJTHEHUS, MUHOPBI.

5. HccnepoBaHue cucTeM JIMHEMHBIX ypaBHeHU. Meton ['aycca.

6. Pemenue cucreM TMHEHHBIX YpaBHEHUI ¢ TOMOIIBIO 0OpPAaTHON MaTPHIIBIL.

7. HccnepoBaHue CUCTEM JIMHEUHBIX ypaBHeHU. @opmynbl Kpamepa.

8. Bexropsl. JIuneiiHble onepauuy Hag HUMHU. PaznoxeHue BEKTOPOB.

9. CkansipHO€ MPOU3BEICHUE BEKTOPOB.

10. BekropHoe npou3BeICHUE BEKTOPOB.

11. CmemnianHoe npou3BeieHUE BEKTOPOB.

12. Metoj KOOpAMHAT Ha MJIOCKOCTU. JIMHUM Ha MJIOCKOCTH.

13. Ilpsimast Ha MIOCKOCTH. YTOJ MEXIY ABYMS NMPSMBIMHU.

14. VYcnoBus napauieabHOCTH U MEPHEHAUKYISIPHOCTH JIBYX IPSIMBIX, IEPECEUEHUE MPSMBIX,
paccTosiHuE OT TOYKHU J0 JAHHOM IPSIMOM.

15. Kpussie BTOporo nopsiaka: OKpyKHOCTb, 3JUIUIIC, TuniepOoJia, mapadoa.

16. Merton koopauHaT B mpocTpaHcTBe. [lmockocTh B mpocTpaHcTBe. PaznuyHble ypaBHEHUS
MJIOCKOCTH.

17. Yros Mexay AByMs IJIOCKOCTSIMH, YCIOBHUS MAPAJLIEIbHOCTH U MEPIICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEM.

18. Paznuunble ypaBHEHUS INIOCKOCTH. PaccTosiHUE OT TaHHOM TOYKM J0 TAHHOW IIOCKOCTH.
19. Ilpsimas B mpocTpaHcTBe. Pa3nnuHble BUABI ypaBHEHMS IPSIMON B TPOCTPAHCTBE.

20. Yros Mexay AByMS NPSAMBIMU. Y CIOBHS NapaUIeIbHOCTH U NEPIECHIUKYISIPHOCTH TPSMBIX.
VYcnoBue KOMIIaHAPHOCTH JBYX MPSIMBIX.

21. ITpsiMast u IIOCKOCTh B TPOCTPAHCTRBE.

22. IToBepXHOCTH BTOPOTO MOPSIKA.

23. KommiekcHble uncia, OCHOBHBIE TIOHATHS. ['eoMeTprueckoe n300paeHne KOMIUIEKCHBIX
YHUCEIl.

24. ®opmbl 3aIMCH KOMIUIEKCHBIX uncen. J{elicTBHUS Hal KOMIUIEKCHBIMH YHCIaMU.

25. ®Oyaknwms, cnocoOb! 3a1anus GyHKIUH. OCHOBHBIC XapaKTEPUCTHUKU (DYHKITHI.

26. OOpatHas u cnoxxHas Gpyakuur. OCHOBHBIE dJeMEHTapHbIC (DYHKIIUH.

27. Uucnosble MOCIEIOBATEIBHOCTH U UX CBOMCTBA.

28. Ilpenen GpyHKIMU B TOUKE M TIPEIET YUCIOBOM MOCIEA0BATEIBHOCTH.

29. OcHoBHBIE TEOPEMBI O Tpeaenax. beckoHeuHo Malble U OeCKOHEYHO OombIMe GYHKIUU U UX
cBoiicTBa. CpaBHEeHHE OECKOHEYHO MabIX (0ECKOHEYHO OOIBIINX) (PYHKIUH.

30. HenpepsIBHOCTH (YHKIINN B TOUKE U HA OTPE3Ke, TOUKH pa3pbiBa GyHKIMH. CBOIICTBA
(GyHKIHH, HETIPEPHIBHBIX HAa OTPE3KE.

31. Omnpexgenenue Npou3BOJHOM, €€ MEXaHUUYECKUN U TEOMETPUUECKUN CMBICI.

32. IlpaBuna nuddepeHnupoBanus, TabIUIa MPOU3BOIHBIX.

33. IIpousBoaHas ClIOKHON U 00paTHON (PyHKIMH.

34. uddepenmman GyHKINUN U €T0 IPUMEHEHHE B MPUOTMKEHHBIX BhIurcIeHusIX CBolicTBa
mddepeHnnanbHbIX GYHKINHN.

35. IlpousBoansie u nuddepeHIranbl BHICIIMX TOPSIKOB.

36. UccnenoBanue (GyHKITHMI ¢ TOMOIIBIO TPOU3BOTHBIX.

37. MounoTtoHHOCTh QyHKIIMU. Hanbonblee 1 HauMeHblee 3Ha4YeHUs QyHKIUU. DKCTPEMYM
¢byHKIMH.

IIEPEYEHB BOIIPOCOB, BBIHOCHUMABIX HA 3A4ET 2 CEMECTP
(konmponaupyemas komnemenyusi OIIK-3)

38



e S I T

9

10.
1.
12.
13.
14.
15.
16.
17.

[lepBooOpa3nas ¢pynkuuu. Heonpenenennslii HHTErpal.

OcHOBHBIE CBOMCTBA ONPEICICHHOTO HHTErpaa.

Tabnuua npocTelmmx HHTETPaIoB.

OcHOBHBIE METO/IbI UHTETPUPOBAHUSI.

WNHuTerpupoBanne paiMoOHaIbHbIX ApO0eii.

WuTerpupoBanue UpparuoHATBHBIX QYHKIHI.

WHuTerpupoBanne TPUrOHOMETPHUECKUX (PYHKIIUH.

Omnpenenennbiit uaTErpan. OCHOBHBIC MOHSATHS U CBOMCTBA.
['eoMeTprueckuii 1 MEXaHUYECKUI CMBICII ONIPENIETIEHHOTO UHTErpasa.
Nuterpainsl ¢ 6eckoneunsiMu nipeaenamu (I poaa).

WuTerpans! or HeorpannueHHbIX QyHKUIUH (11 pona).

Brruucnenue miomaaeit miockux puryp.

Brrunciienue JyIMHbBI 1yru KpUBOMU.

Brruncnenue o0beMoB Tell.

Brruncnenue mioiaay noBepXHOCTH BPAIICHHUS.

Ouznyeckue (MEXaHUUYECKUE) MPUIIOKEHUS ONIPEIETICHHOT0 HHTerpalia
[TonsiTHe PyHKIMN HECKOIBKUX NepeMeHHbIX. [ paduk GyHKIIMHN IBYX epeMeHHbIX. JInHuN

YPOBHSI.

18.
19.
20.
21.
22.
23.
24.

[Ipenen pyHkuMU B TOUKeE.

HenpeppiBHOCTH (DyHKITNH B TOUKE.

OYHKIMU HETIPephIBHBIE HA MHOXKECTBE.

YacTtHble Tpou3BoAHbIC. [ €OMETpUUECKU CMBICI YaCTHOW MPOU3BOAHOM.

Hudbdepenunan dyakuun. JInneapuzamus QGyHKIIUHA.

JuddepenniupoBanne CI0KHBIX U HeIBHBIX GyHKIMA. Clydail 0THOM MepeMEHHOM.
JuddepenuiupoBanne CI0KHBIX U HeIBHBIX QyHKIMHA. Clydail HECKOJIBKUX HE3aBUCHUMBIX

IICPECMCHHBIX.

25

26.
27.
28.
29.

e~ A U i e

— O

HesBHas QyHKIMsS 0THON IEPEMEHHOM.

HesiBHas QyHKIMS HECKONIBKUX EPEMEHHBIX.

KacarenbHast m1ockocTh 1 HOpMaib K IOBEPXHOCTH.

YacTtHble pou3BoAHbIE BTOporo nopsaka. Juddepeniman Broporo nopsaka.
[IpousBoubie U quddepeHnnanbl BEICIIUX MOPSAKOB.

IIEPEYEHDB BOIIPOCOB, BBIHOCHUMDbBIX HA OK3AMEH 3 CEMECTP
(koumponupyemasn komnemenyusi OIIK-3)

JuddepeHunanbuble ypaBHEHUs IEPBOTO MOPSIIKA.

OcCHOBHBIE IOHATHS, 33Ja4H, IPUBOSIINE K TU(PHEepeHIINATbHBIM YPABHECHHSIM.
YpaBHEHHUS C pa3AeIAIOIUMUCS IEPEMEHHBIMH.

JInnelHbIE ypaBHEHHUs [IEPBOIO MOPSAKA.

YpasHeHus bepnymin.

VYpaBHeHUs B MOJHBIX JU(depeHnnanax.

HNHTerpupyromuin MHOKHUTENb.

VYpasuenus Jlarpamxka u Knepo.

Juddepennnanbabie ypaBHEHUs BBICIIUX HOPsAKOB. OCHOBHBIE MTOHSTHS.
YpaBHEHHUs TOIIyCKAIOLUE TOHMKEHUE TIOPSIKA.

JIuneitnble nudpepeHIaIbHble YpaBHEHUS BBICIINX MTOPSIKOB.



12. Jlunelinbie ogHOpOAHBIE TU(PepeHITnaTbHBIE YPABHEHHS BBICIINX TOPSIKOB.

13. Jlunelinbie oqHOpOAHBIE AU epeHIInaTbHbIC YPaBHEHUS C IIOCTOSHHBIME KOA(hHUIIMEeHTaMU.
14. Jluneiinpie HeoAHOPOAHBIE U] epeHIInaNbHbIe YPAaBHEHHS C TIOCTOSHHBIMU

KO3 pULIHEeHTaMHU.

15. Cucremsl quddepeHnnanbHbIX ypaBHEHUH.

16. WnTerpupoBaHue HOPMAJIbHBIX CUCTEM.

17. Cuctemsbl TUHEHHBIX TU((EepeHIINaIbHbIX YPABHEHUH ¢ IOCTOSSHHBIMH KO3 QULIIEeHTaMU.
18. Yucnosble psaabsl. OCHOBHbIE MOHATUS, PAJl TEOMETPUUECKON ITPOrPECCUH, TAPMOHUYECKHUM Ps.
19. HeoOxoammoe yCIOBHE CXOUMOCTH PSa.

20. JlocTtaTouyHblE IPU3HAKU CXOJAUMOCTH 3HAKOTIOCTOSIHHBIX PsiIOB (IIPU3HAKH CPaBHEHUS,
npusHak Jlaimambepa).

21. JlocTtaTouyHble IPU3HAKU CXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSAAOB (paauKaabHbI pu3Hak Ko,
UHTEerpanbHbIi npu3Hak Komn).

22. OO600I11IEeHHbII TapMOHUYECKHUH psL.

23. 3nakouepenyromuecs psabl. [Ipuznak Jleitbuuna.

24. AOconroTHas U YCIOBHASI CXOJAMMOCTH YHCIIOBBIX PSIJIOB.

25. OyHKUMOHAIBHBIE Psiibl. OCHOBHBIE MOHATHSL.

26. CreneHHBIE PAIbI U UX CXOTUMOCTb.

27. Paznoxxenune QyHKIHI B CTENIEHHBIC PSJIBIL.

28. Psanwl @ypoe. [lepuoanyeckue pynkuuu. [leproauueckue mpoueccsl.

29. Tpuronometrpudeckuii psig Oypobe.

30. Paznoxenue B psag @ypbe 4eTHBIX PYHKITUH.

31. Paznoxenue B psag @ypbe HEUETHBIX (PYHKITUH.

32. JIBoitHO# mHTerpai. OCHOBHBIC MOHITHUS U ONIPEACICHUS.

33. I'eomeTpuueckuii u GU3NUECKUA CMBICI IBOMHOTO UHTETpAJIA.

34. CpoiicTBa IBOMHOr0 MHTErpaa.

35. BbluucieHue ABOMHOIO MHTETpaia B IEKAPTOBBIX KOOPAUHATAX.

36. Bbluucnenue ABOMHOIO MHTETpaia B MOJSPHBIX KOOPAMHATAX.

37. IlpunoxkeHue JBOMHOTO MHTErpasa.

38. TpoliHOI UHTErpall U €ro BEIYMCIICHHUE.

39. IlpuiokeHust TPOMHOro UHTErpaa.

IIEPEYEHDB BOIIPOCOB, BBIHOCHUMDbBIX HA 3A49ET 4 CEMECTP
(koumponupyemasn komnemenyus OIIK-3)

KpuBonunelinslii naTerpai 1-ro ponga. OCHOBHbIE IOHATHUS U OIIPEIEIICHHUS.
Brruncnenue KpuBOJIMHEWMHOTO UHTErpana 1-ro poaa.

Brruncnenue KpuBOJIMHENHOTO UHTErpaia 2-ro poja.

®opmyna Octporpanckoro-I'puna.

VYci10BHs HE3aBUCUMOCTH KPUBOJIMHENHOTO UHTETpaja 2 poJa OT IIyTH UHTETPUPOBaHUSL.
IToBepxHOCTHBIN HHTErpan 1-ro poga. OCHOBHbIE NOHATHUSA. Beruncienue.

HekoTopsele mpuito>keHns MOBEPXHOCTHOIO UHTErpajia 1-ro poaa.

IToBepxHOCTHBII HHTErpai 2-ro poaa. OCHOBHbIE MOHATHUSA. Brruncienue.

O NNk W=

9. HexoTopsle NpUII0KEHUS IOBEPXHOCTHOIO NHTETpaia 2-ro poja.
10. ®opmyna Octporpanckoro-I'aycca.
11. ®opmyna Crokca.
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12. OcHOBHBIE MOHATHSA O CITyYaifHOM COOBITHH.

13. Cymma u ipousBeieHuEe COOBITHI.

14. Knaccuueckoe ornpeneaeHe BEpPOSITHOCTH.

15. Cratuctuueckoe OnpeieaeHue BEPOSITHOCTH.

16. CpoiicTBa BEpOSATHOCTH.

17. ®opmyna MoJHON BEPOSITHOCTH.

18. ®opmymna beiieca.

19. OcHoBHbIE POPMYIIBI KOMOUHATOPUKH.

20. dopmyra MOJHON BEPOSITHOCTH.

21. IlonsTe cinydyaiiHON BEIUYUHBI.

22. Marematnyeckoe 0XKHJAaHNe JUCKPETHOM ciydailHOW BETMYHHBI.

23. Jucnepcus U cpeiHee KBAPaTUUECKOE OTKIOHEHUE JUCKPETHON CITydalHON BETUYMHBI.
24. HopmupoBaHHBIE CITydyallHbIE BETMYUHBI.

25. bunomMuHaNBHOE pacrpesiesieHue.

26. Pacnpenenenue Ilyaccona.

27. JlokanpHas M MHTErpaibHas MpeeabHble TeopeMbl Jlamnaca.

28. WuterpanbHas QyHKIUS paclpeieleHus.

29. Huddepennmanbuast GyHKIUS pacipeneacHusl.

30. MaremaTtnyeckoe 0>)XKMJAAHUE U TUCIIEPCUST HEPEPBIBHOW CIIy4ailHON BEJIMYHHBI.
31. PaBHOMEpHOE pacnpeaciieHHE.

32. HopmanbHbIN 3aKOH pacrpeaeieHus.

33. 3akon Oonpiux uucen. HepaBencTro UeoOnlmiena.

34. Paznuunbie opmbl 3aKoHa O0abIINX yucen. [leHTpanpHas mpeaenbHas Teopema.
35. DieMeHTBl MaTEMaTUYECKOM CTaTUCTUKH.

36. I'enepanbHas COBOKYITHOCTh U BBIOOPKA.

37. Craructudeckoe onpezeneHue Bpioopku. [lomuron. ['mcrorpamma.

38. OreHkHu napaMeTpoB pacrpeaeeHus TeHepalbHOM COBOKYITHOCTH I10 €€ BHIOOPKE.
39. I'enepanbHas 1 BHIOOPOYHAS AUCTICPCHH.

40. JloBepuTelbHbIE HHTEPBAJIBI 1715 TAPAMETPOB HOPMAJILHOTO PACIIPE/ICICHHUS.

41. HanexHocTb. JloBepUTEIbHBIE HHTEPBAJIBI.

42. JloBepuTENbHBII UHTEPBAJ U1 MAaTEMaTHUYECKOTO OKUIAHUSI IPH U3BECTHOM U HEM3BECTHOM
CpeIHEeM KBaJpaTUYHOM OTKJIOHEHUH.

43. OueHkKa TOYHOCTH U3MEPEHUM.

44. TIpoBepka CTAaTHCTUYECKUX THIIOTES.

45. JluneliHas KOPPEKLUs, KOPPEISIIMOHHAS 3aBUCUMOCTb.

46. KoadduimeHT Koppensuu, JuHeHHass KOPPEISIIH.

Kpumepuu ¢hopmuposanun oyenox no npomesrcymounoi ammecmayuu:

«omauunoy» (30 6a7U10B) — NOTYyYatOT 00yJarOLIUECs, KOTOPble CBOOOTHO OPUEHTUPYIOTCS B
MaTepualie U OoTBeuyaroT Oe3 3arpynHeHui. OOywaromuiicsi cmocoOeH K BBIMOJHEHHIO CIOMHBIX
3aJJaHUM, IOCTAaHOBKE IIeJIel U BBIOOpPE MyTel ux peanusanuu. PaboTa BhINOIHEHA MMOJHOCTHIO O€3
omn6ok, pemeno 100% 3anauy;

«xopowioy (24 Oanna) — moyydaroT oOOyd4aroImuecsi, KOTOPbIE OTHOCHUTENIBHO IIOJIHO
OpUEHTUDPYIOTCS B MaTepuajie, OTBeYaloT 0e3 3aTpyJHEHUH, JOMYCKAalOT HE3HAYUTEeIbHOEe
KOJM4ecTBO OomuOok. OOydaromwuiics CHocoOeH K BBIMOJHEHUIO CIOXKHBIX 3amaHuii. Pabora
BBITOJTHEHA MOJIHOCTBIO, HO UMEIOTCS He Oojiee 0JHOM Herpyool ommMOKM W OJJHOTO HEJoYeTa, He
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6osiee Tpex Hemno4eToB. JlomycKaroTcs He3HAUUTENIbHbIE HETOYHOCTH NPU PEIICHUH 33/1a4, PEIICHO
70% 3anau;

«yoosemeopumesbHoy» (18 GaOB) — MOMy4ar0T 0OydaroIuecs, Y KOTOPBIX HEAOCTATOYHO
BBICOK YPOBEHb BIIaJICHUSI MaTepuaioM. B mporecce oTBeTa Ha 3K3aMEHE JIOMYCKAIOTCs OUTHOKU U
3aTpyAHEHUs] TpU M3JI0OKEeHHH Marepuana. OOydarouiuiics MpaBWIIBHO BBITIOJHHI HE MeHee 2/3
Bcel paboThI WK AOITYCTUI He OoJiee 0HOU rpy0oii OMMUOKHU U IBYX HEIOYETOB, HE 00JIee OTHOM
rpyOoii W omHOUW HerpyOod omuOku, He Ooyiee Tpex HErpyObIX OmMOOK, OTHOW HerpyOoil.
OOyuaromuiicst 3aTpyAHIETCS C MPABWIBHOW OIEHKOW MPEAJIOKEHHOW 3a/ladyM, JAeT HETOJHBII
OTBET, pemeHo 55% 3anay;

«HeyooenemeopumenbHo» (14 6amioB) — Moiay4aroT 0OydaroIIMecs, KOTOPBIE JOIMYCKAIOT
3HaYUTENbHbIE OMmMMOKH. OOy4aromuicss HWMeeT I HAaYalbHYIO CTEIIeHb OpHEHTAIlMH B
Matepuane. B pabore uucio omuMOOK M HEJOYETOB MPEBBICHIIO HOPMY U OLEHKH 3 WIn
MIPaBUJIBHO BBIMOJIHEHO MeHee 2/3 Bcell paboTel. O0yvaromuiics 1aeT HEBEPHYIO OLIEHKY CUTYalluH,
pereno meHee 50% 3anay.

Kpumepuu ouyenku.

YpoBeHb 3HaHUMN omnpenensercs OIICHKaMH «OMIUYHOY, «Xopouioy,
«y006/71€MEOPUMENTLHOY, (3AUMEHOY», (HEYO061eMBEOPUMEILHOY, (HE 3AUMEHO).

1. OtieHKa «OmMAUYHO» - CTYJICHT TTOKA3bIBACT MOJHBIC U TIIyOOKHE 3HAHUS MPOTPAMMHOTO
Marepuana, JIOTHYHO M apryMEHTHPOBAHO OTBEYACT Ha IIOCTABJICHHBIM BOMPOC, a TaKXKe
JOTIOJTHUTETBHBIE BOMPOCHI, TOKA3bIBAET BHICOKHI YPOBEHb TEOPETUUECKUX 3HAHUH.

2. OrneHKa «xopouio» - CTYACHT TOKa3bIBaeT TJIyOOKHE 3HAHUS MPOTrPaMMHOTO MaTepHaa,
rPaMOTHO €ro H3jaraer, JOCTaTOYHO IIOJHO OTBEYaeT Ha TIOCTaBJICHHBIM BONPOC U
JIOTIOTHUTEbHBIE BOTIPOCHL, YMENIO (OPMYIHPYET BBIBOJABI. B TOKe Bpems Mpu OTBETE IOMYCKAeT
HECYLIECTBEHHbIE MOTPEIIHOCTH.

3. O1eHKa «y0oeiemeopumenbHo» - CTYICHT MOKa3bIBAE€T JIOCTATOYHbIE, HO HE ITyOOKHe
3HAHMS POTPAMMHOI0 MaTepHala; Ipu OTBETE HE IOMYyCKaeT rpyObIX OMIMOOK WU MPOTUBOPEUUH,
0JIHaKO B (DOpPMYJTHUPOBAHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXAY aHAJIN30M, apryMeHTaluen
Y BbIBOJIaMU. J[J151 OTydeHUs MPaBUIILHOTO OTBETA TPEOYETCS YTOUHSIIOIINE BOIIPOCHI.

4. OueHKa <«HeEy0061emeopumenbHo» - CTYACHT IOKa3blBaeT HEIOCTATOYHBIC 3HAHUS
MPOrpaMMHOTO MaTepuaja, He CocoOeH apryMEeHTHPOBAHHO U MOCIEA0BATEIbHO €ro H3Jarartb,
JIOTIyCKaeTcsl TpyOble OMIMOKKA B OTBETaX, HEMPAaBWJIBHO OTBEYAET Ha MOCTaBJICHHBINA BOMPOC WIIU
3aTPyJHSETCS] C OTBETOM.

JIis mosydeHus 3adeTa, KOTOPHIM 3aKaHUYMBACTCS H3YYCHHE JUCHHUILIMHBI B CEMECTpe,
CTYIGHTY HE00X0JUMO HMMETh He MeHee 61 Oamia. Ecim mo wroram TeKyliero u pyOoeKHOTO
KOHTPOJIS YCIIEBAGMOCTH CTYICHT HaOpan uucio OauioB B mpenenax ot 36 go 61, 1o oH
JOIyCKaeTcsl K ciave 3avera. [lo uroraMm 3adera OH MOXKET MOBBICUTH CyMMY OaiioB a0 61 (He
6osee), HEOOXOAUMBIX ISl IOTY4YEHHUS 3aueTa.

OneHka «3aumeno» - ypoBeHb 3HaHUN CTYJEHTa COOTBETCTBYET TPEOOBAHUSIM:
— CTYAEHT cBOOOJHO OPUEHTUPYIOTCS B MaTepuasie u oTBedaeT 0e3 3aTpyaHeHuid. OOydaromuiics
CHOCOOEH K BBITIOJIHEHUIO CIIOKHBIX 33/IaHUM, TIOCTAHOBKE I€JIel M BBIOOpE MyTel MX pean3allui.
PaGora BeImonmHEHA MOTHOCTHIO 6€3 ommoboK, pemeno 100% 3amay;

— OTHOCUTEJBHO TOJHO OPUEHTUPYETCS B MaTepuaie, OoTBe4aeT 0e3 3aTpyJHEHHH, AO0MycKaeT
HE3HAYUTENIbHOE KOJIMYECTBO OmuO0K. OOydarouuiicss crnoco0eH K BBIMOJHEHUIO CIOKHBIX
3amanuii. PaboTa BBIMIOTHEHA MOJHOCTHIO, HO MMEIOTCA He Ooyiee OJMHOW HerpyOoil ommOku u
OJIHOTO HefoueTa, He Ooiee Tpex HemodeToB. JloMmycKaroTCsl HEe3HAYUTENbHbIE HETOYHOCTH IMPHU
peuienuu 3aaa4, pemero 70% 3anay;

— B mpormecce oTBeTa NOMyCKArOTCS OIIMOKU W 3aTPYJHEHHs] MPU H3IO0KEHHH MaTepuaa.
OOyuaromuiicss TPaBUJIBHO BBITMIOJHII HE MeHee 2/3 Bceil paboThl WM IOMYyCTHI He Ooyiee 0JHOM
rpy0oit omuOKY U JBYX HEIOYETOB, HE OoJiee OTHOM rpyOoit U 0IHOM HerpyOoii omuoku, He OoJee
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TpeX HerpyObIx ommOOK, 0JHOM Herpyooi. OOyyaromuiics 3aTpyIHsIETCs C MPAaBUIBHON OICHKOM
MPEAJIOKEHHOM 3a/1auM, TAeT HEMOJIHBIN OTBET, peieHo 55% 3anay;

OLeHKH «He 3aumeHo» - CTYACHT TOKa3bIBae€T HEIOCTATOYHBIC 3HAHMUSA IMPOTPAMMHOTO
MaTepuasa, He CIIOCOOCH apryMEHTHPOBAaHHO M MOCJIEIOBATENBHO €ro H3jararb, JOMYCKAeTCs
rpyObie OIIMOKHN B OTBETAX, HEMPABMIHHO OTBEYAET HA MOCTABJICHHBIN BOMPOC WM 3aTPYAHIETCS C
OTBETOM.

6. Memoouueckue mamepuansl, onpeoensiarOuyue npPoYeoypsbl OUEHUBAHUA 3HAHUI,
YMEHUIl, HABbIKOE U (U1U) onvima 0eamenbHOCmu

MaxkcumanbHast cymma (100 6amioB), HaOupaemasi CTYJEHTOM IO JUCHMIUIMHE BKJIHOYAET
JIB€ COCTaBJISIOLIHE:

— nepsas cocmaenAowas — OIEHKa pETYISPHOCTH, CBOEBPEMEHHOCTHM M KadyecTBa
BBITIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl 10 W3YYEHHWIO IWCHUIUIMHBI B TEYEHHE MEepHuoja
M3Y4YEeHUsl TUCHIMIUIUHBI (CeMecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oosiee 70 Gaio).
Bamel, Xxapakrepu3yromue ycreBaeMOCTh CTY/AEHTa IO AWCIUIUTIHE, HAOMPAIOTCS UM B TEUCHHE
BCET0 TeproIa 0OyUeHHs 32 U3yUeHHE OTACIBHBIX TEM U BBHITIOJHEHNE OTACIHHBIX BUIOB Pa0OT.

— emopas cocmasnfowjas — OLeHKa 3HAHUI CTyJEHTa MO pe3ysibTaTaM MPOMEKYTOYHOM
arrectauu (He 6omaee 30 —6amioB).

Kputepuem oneHku ypoBHS c(HOPMHUPOBAHHOCTH KOMIETEHIMH B paMKax y4deOHOU
TUCIUTIIUHBI « MaTeMaTrkay sBisieTcs 3a4ueT (2, 4 cemectp) u ax3ameH (1, 3 cemectp).

OO6mmit Oamn TeKymero W pyOeKHOTO KOHTPOJIS CKIIQIBIBAETCS U3  CICAYIOIIUX
COCTaBIISIOLIMX MpHIoKeHue 2. B Teuenne ydyeGHOro mporiecca CTYIAEHT OOS3aH OTUUTATHCS IO
TEOPETUYECKOMY MaTepHaly U MPAKTUUECKUM 3aHSATHSAM: ONPOCHI, UHIUBUAYAIbHbIE 3aJaHHS.

Ilenvto npomesrcymounvix ammecmayuii 1O JUCIUIUIMHE SBISETCS OLIEHKAa KayecTBa
OCBOEHUS JUCLHUILTUHBI 00y4aroUUMUCS.

Kpumepuu ouenxu kauecmea oceoenun oucyunaunwt (Ilpunodsxcenue)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTUIECKOE COJIEP)KaHNE Kypca OCBOCHO
MOJIHOCTBIO, 0e3 mpo0enoB, HEOOXOIMMble NPAKTUYECKUE HAaBBIKM pPabOThl C OCBOCHHBIM
MatepuagoMm cpopmMupoBaHbl. Bece mpeaycMoTpeHHBIE MporpaMMmoi o0ydeHus ydyeOHble 3aJaHUs
BBITIOJIHEHBI, KAYECTBO UX BBINIOJHEHHS OILICHEHO YUCIIOM OaiioB, OJIM3KUM K MakcuMaibHOMY. Ha
9K3aMEHE CTYACHT JIEMOHCTPUPYET INIyOOKHE 3HaHUS MPEIyCMOTPEHHOTO IPOrpaMMoil MaTepuaa,
yMEeT YEeTKO, JAKOHHUYHO U JIOTHYECKU MOCIe0BaTEIbHO OTBEUaTh Ha MOCTaBICHHBIE BOIIPOCHI.

Ouyenka «xopouwro» — om 81 0o 90 6annoe — TEOPETUIECKOE COJIEp)KaHUE Kypca OCBOCHO,
HEO0OXOIMMBbIE MPAKTUYECKUE HABBIKUM pabOThl chOPMHUPOBAHBI, BBHIMOJIHEHHbIE YueOHbBIC 3aJaHUs
coJlep’KaT He3HauuTelIbHble OmMOKU. Ha sK3aMeHe CTyAeHT IeMOHCTPUPYET TBEpPJO€ 3HaHUs
OCHOBHOTO (TIpOTPaMMHOI0) MaTepuasa, yMeeT YeTKO, IPaMOTHO, O€3 CYIIECTBEHHbIX HETOYHOCTEH
OTBEUaTh Ha MOCTABJICHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annee — TEOPETUUECKOE COJAEPIKAHUE
Kypca OCBOEHO HE€ IMOJIHOCThIO, HEOOXOAMMbIE MPAKTHUYECKUE HAaBBIKM pPabOThI cPOPMHPOBAHBI
YaCTUYHO, BBINIOJIHEHHbIE Y4eOHbIE 3aJaHMs cojepkar rpyOble ommOku. Ha sk3ameHe CTyneHT
JIEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOIO MaTrepuaya, OTBEThl COJAEp)KaT HETOYHOCTH, CJIabo
apryMeHTHPOBAHbI, HAPYIIEHA MMOCIEeI0BATEIbHOCTD U3JI0KEHUS MaTepHraa

Ouenka «neyoosenemeopumenvho» — om 36 0o 60 6an106 — TEOPETUUECKOE CONIEPIKAHNE
Kypca HE OCBOEGHO, HEOOXOJUMBbIE TMPaKTUYECKHE HaBBIKU paboThl HE CPOPMHUPOBAHBI,
BBITIOJTHEHHBIE Y4eOHBIEC 33/laHUsI COJEpKaT IpyOble OIMOKH, JOTIOJTHUTENbHAS CaMOCTOATENbHAs
paboTa Haj MaTepHaJoM Kypca He TpHUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO KayecTBa
BBITIOJTHEHUST y4eOHBIX 3a1aHuil. Ha sk3ameHe CTyleHT NeMOHCTpUpPYET He3HAaHHE 3HAUMUTEIbHOU
YacTH NpPOTPaAaMMHOTO MaTepuaia, CYIIeCTBEHHbIE OLIMOKM B OTBETax Ha BOMIPOCHI, HEyMEHHE
OpPUEHTHPOBATHLCS B MaTepuaie, He3HaHWE OCHOBHBIX MOHATUIN AUCIUTUIIHHEIL.
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I[HSI MOJIY4YCHHA 3a4€Ta, KOTOPBIM 3aKAHYMBACTCA HU3YUYCHHUC IOUCHUIUIMHBI B CCMECTPC,
CTYIACHTY HeoOXoaumo uMeTh He MeHee 61 Oamnma. Ecnu mo uToram TeKymiero u pyOexHOro
KOHTPOJIS yCHEBAEMOCTH CTYACHT HalOpan uucio OamioB B mpeaenax oT 36 mo 61, To o
JoTycKaeTcsl K caadye 3a4yera. [lo utoram 3adeta OH MOXKET MOBBICUTH CyMMY OaiuioB A0 61 (He
0osee), HeOOXOAMMBIX JUIS TIOJTYYCHHUS 3a4eTa.

OneHka «3aumerno» - ypoBEHb 3HaHUN CTYJEHTAa COOTBETCTBYET TPEOOBAHUSAM:

— CTYACHT CBOOOJHO OPHEHTUPYIOTCS B MaTepHalie W OTBEYAeT 0e3 3arpyaHeHuid. OO0yJarommiics
CIOCOOCH K BBITIOJIHEHUIO CIIOKHBIX 3a/IaHUM, IIOCTAHOBKE IIeJIel M BBIOOpE IMyTeH UX peaan3aliuu.
Pabora BeImoSHEHA MOJTHOCTHIO 6e3 ommoboK, pemeno 100% 3amay;

— OTHOCHTEJNBHO TIOJHO OPUEHTHUPYETCS B MaTepHalie, OTBE4aeT Oe3 3aTpyJHEHUH, JOMyCKaeT

HE3HAYHUTEIIbHOE KOJMYECTBO OMMOOK. OOy4aromuiicsi CrnocoOeH K BBIMOJHEHUIO CIOXKHBIX
3amaHuil. PaGoTa BbINOJIHEHA IMOJIHOCTHIO, HO MMEIOTCA He OoJjiee OJHOW Herpyooil ommOKu U
OJTHOTO HezodYera, He Ooyiee Tpex HemoudeToB. JlOMyCKaroTCsl He3HAUYUTENbHBbIE HETOYHOCTH TpPH
perenuu 3anaad, pemieHo 70% 3anay;
— B mpormecce oTBeTra MOMYyCKAarOTCs OIIMOKKM W 3aTpPyJHEHUs TMPU U3JIOKEHUH MaTepuana.
OOyyaromuiics MpaBWJIbHO BBINOJIHUI HE MeHee 2/3 Bceil paboThl WM TOMYCTHI He Oosiee 0HOM
rpy0oi OmUOKH U ABYX HEJAOUYETOB, HE Oosiee 0THOM TpyOOi M OJTHON HErpyOoi omudku, HE Ooee
TpeX HerpyObIX omuOOK, 0JHONU HerpyOoil. OOyuaromuiicss 3aTpyaHsIETCs C MPAaBUILHON OIIEHKOM
MPEJIOKEHHOM 3a1a4r, TAeT HEMOJIHBIN OTBET, penieHo 55% 3anad;

OHGHKI/I «He 3aumeHOo» - CTYACHT IOKa3bIBA€CT HCEAOCTATOYHBLIC 3HAHUA MNPOTrPpaMMHOIO
MaTepualia, He CIIOCOOCH apryMEHTHPOBAaHHO M TOCJIEIOBATENBHO €ro W3jararh, IOIMyCKaeTCs
rpyOble OIIMOKN B OTBETAX, HEMPABUIHLHO OTBEYAET HA MMOCTABJICHHBIM BONPOC WM 3aTPYIHSIETCS C
OTBETOM.

OneHnBaHuEe U KOHTPOJIb CPOPMUPOBAHHOCTU KOMIIETEHIIMH OCYILECTBISETCS C MOMOIIbIO
TEKYIIErO0 KOHTPOJSA YCIEBAEMOCTH W MPOMEXKYTOUHOW aTTecTalu. TeKylHuil KOHTPOJIb
yCIIEBAEMOCTH M TPOMEXKYTOYHAsl aTTecTalds MPOBOJAATCA B COOTBeTcTBUM c [lomoxkeHueMm o
OaITEHO-PEUTHHTOBOM cUCTeMe aTTecTaruu cTyaeHToB KBI'Y.

Tunoseie 3amanus, obecnieunBatronue Gopmupoanue komneteHun OITK-3 npeacTaBieHbI B
Tabiuue 7.

Tabauya 7. Pe3ynomamoi océoeHus y4eOHoU OUCYUnIutbl, nooiedxncaujue nposepke

Pe3ynbTarnbl 00yueHu, OcHOBHBIE NI0Ka3aTeJIM OLEHKHU Bup ouenoynoro
KOMIIeTeHIMH pe3yJbTAaTOB 00y4eHHs MaTepuaja
3narn: Turossle oneHOUHbIE
OIIK-3. OyHITAMEHTAJbHbIE  OCHOBBI ~ MAaTEMAaTHUKH; MaTepuabl JUis
C11ocoOHOCTE K HOBBIE MaTeMaTHYEeCKHE TOHATHE B YCTHOTO onpoca
CaMOCTOATENBHOM Hay9IHO- COOTBETCTBHU C OCHOBHBIMH TPEOOBAaHHMAMH K (pasoen 5.1.1);
HCCIIeI0BATENIbCKON padoTe HX OIPEAETCHUIO; OCHOBHBIC HAlpaBIICHUS U (mema Neel-10)

MpoOJIeMaTHKyY COBPEMEHHOM MaTEMaTHKH. THIOBBIE TCCTOBBIC

3a7aHus
(pazoen 5.2.2.);
(NeNel-10, 15-18, 25-
37 um.o.)

TunoBble OLIEHOYHBIE
MaTepHAaIbl s
MIPOMEXYTOUHOM
aTTecTanuu
(pazoen 5.3.)
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YMeThb:

HpI/IMeHSITB MNOJY4YCHHBIC 3HAaHUA B PCHICHHUU
IIOCTABJICHHBIX MATEMATHUYCCKUX 3aaa4,
C(I)OpMYJ'II/IPOBaTL MAaTeMAaTHYCCKYIO T'MIIOTC3Y B
KOHTCKCTC HU3y4aCMbIX MAaTEMATUUYCCKUX
JUCITUIIINH, HO)Z[TBep)Z[I/ITB (&[5 NN
OIIPOBEPrHYTh; pelIaTh HCCIEI0BATEIbCKUE
MAaTEMATHUYCCKUC 3aa4u Ha OCHOBC
KOHCTPYI/IpOBaHI/IH HOBBIX HJIN peKOHCprK]_[I/II/I
YK€ U3BCCTHBIX CHOCO6OB " IPpUCMOB.

Baanernb:

MeronaMu HCIIOIb30BaHUS IAKETOB
MaTeMaTHICCKUX MPOTPaMM IS PEIICHUS
MaTEeMaTHYECKHUX 3aJa4; OCHOBHBLIMU
CII0cO0aMH OCBOEHMS MAaTEMAaTHYECKUX 3HAHUI;
METOJAaMHM MaTeEMAaTHUYECKUX UCCACIOBAHUMN.

THIOBbIE OICHOYHBIE
MaTepHabl JJIs
YCTHOI'O Ompoca
(pazoen 5.1.1);
(mema NeNel-10)

THIOBbIE OICHOYHBIE
MaTepHabl JJIs
CaMOCTOSITENLHOM
paboTsl
o0yyJarorerocs
(pazoen 5.1.2);
(memaNeNel-10)

THIOBBIE OLIEHOUHBIE
MaTepHabI JJIs
KOHTPOJIBHOU pabOThI
(pazoen 5.2.1);
(NeNel-10)

TwumnoBbie TeCTOBBIE
3aJaHMs
(pazoen 5.2.2.);
(NeNe6-7, 12-20 u
m.o.)
Tumnosbie OLIECHOYHBIE
MaTepuabl s
IIPOMEXYTOUYHOM
aTTecTaluu
(pazoen 5.3.)

Tunosbie OLIEHOYHBIE
MaTepHabl s
YCTHOTO orpoca
(pasoen 5.1.1);
(mema NeNel-10)

Tunosble OoLlEHOYHBIE
MaTepHabl s
CaMOCTOSITEIIbHOM
padoThI
o0y4atorerocs
(pazoen 5.1.2);
(memaNeNel-10)

TunoBble OLIEHOYHEIE
MaTepHAaIbl s
KOHTPOJIBHOM pabOTHI
(pazoen 5.2.1);
(NeNel-10)

TwumoBsie TeCcTOBBIE
3aIaHKs
(pazoen 5.2.2.);
(NeNol-8, 11-17 u
m.o.)

Tunossle OLEHOYHBIE
MaTepHabl s
MPOMEKYTOYHON
aTTecTalyu
(pazoen 5.3.)

45



Takum o0Opa3om, BBITIOJHEHUE THIIOBBIX 3aJlaHUi, MPEACTABICHHBIX B pazuene 5
«O1eHOYHbIE MaTepHaIbl A1 TEKYIIET0 H PYOeKHOTO KOHTPOJIS YCIIEBAEMOCTH M MMPOMEKYTOYHOH
aTTeCcTalnun» I03BOJIUT 00€eCIIeYHnTh:

- CIIOCOOHOCTBIO HCIIOIB30BATh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX IOWCHUIIJIMH B
npopeccrnonansHoOU aestenpHocTr (OITK-3).

7. Yueono-memoouueckoe obecneuenue oucyuniunol
7.1. Hopmamueno-3axonooamenvhvie axmol

1. Tlpukxa3z MunoOpHayku Poccum ot 12.03.2015 N 210 "O6 yrBepxaenun DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa BHICIIEr0 0Opa30BaHMS MO HATPABICHUIO
noarotoBku 04.03.01 Xumust (ypoBeHb OakanaBpuata)" (3apeructpupoBaHo B MuHIOCTE
Poccun 07.04.2015 N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. @enepanbHblil 3akoH "O06 obpazoBanuu B Poccuiickoit @enepauun" ot 29.12.2012 N 273-
@3 http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. OcHosnas numepamypa

1. Pacrommumaa O.M. Beicmas maremarwka: ydeOHOe mocoOme/ Pactomumaa O.M.- M.:
MOCKOBCKMI NeIarorm4eckuil rocyaapcrBeHHbii yHuBepcuteT, 2018. - 150 c. Pexnm
noctyna: http://www.iprbookshop.ru/79053.html.

2. MarasuaaukoB JL.U. Beicmas matematuka. JluddepeHnmanibHoe UCUYUCICHHE: y4eOHOE
nocobue/ MaraszunnukoB JI.M., Mara3zunnukoB A.JI.- Tomck: ToMckuii ToCcynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIMPABJIECHUS M paanodnekTponuku, 2017.- 188 c.- Pexxum gocryna:
http://www.iprbookshop.ru/72078.html.

3. Pacromumna O.M. Bricmias matemaruka: npaktukym/ Pactomumaa O.M.- M.: MocKoBCKkuUid
MeIaroru4eckrii  rocyaapcTBeHHbI yHuBepcuter, 2017.- 138 c.- Pexum pocryna:
http://www.iprbookshop.ru/72486.html

7.3. [lononnumenvuasn numepamypa

1. Beicmras marematuka. Tom 1. JluHeitHas anreOpa. BekrtopHas anreOpa. AHanuTHYeCKas
reometpusi: yueOnuk/ A.Il. T'ocrogapukos [u mp.]. - CII6.: HanmoHanbHBIM MUHEPAIBHO-
ceippeBOid  yHuBepcuteT  «lopHbrii», 2015, - 105 c¢. -Pexum  pgocryna:
http://www.iprbookshop.ru/71687.html.

2. Beicmas matemaruka. Tom 2. Hauano maremartmueckoro ananmsa. Juddepenuuanshoe
ucyucieHue (QyHKUMNA OJHOM TMepeMeHHOW u ero mnpwioxeHus: yueOHuk/ A.IL
locomapukoB [u ap.]. - CII6.: HamuonanbHbIE MHUHEPaAIbHO-CHIPHEBOM YHHUBEPCUTET
«["opHbIity, 2015.- 104 c.- Pexxum nocrymna: http://www.iprbookshop.ru/71688.html.

3. Broicmas matemaruka. Tom 3. DnemeHTH BbIciIel anreOpbl. MHTerpanbHOE HCUUCICHUE
¢GbyHKLIMI 0/1HOM MepeMeHHO! U ero nmpuioxenus: yueonuk/ A.Il. 'ocnogapukos [u ap.].—
DOnekTpoH. TekcroBble gaHHble.- CII6.: HamuoHaneHbII  MUHEPaTBLHO-CHIPHEBOI
YHUBEPCUTET «I"opHBII», 2015. - 102 C.- Pexxum JOCTyIa:
http://www.iprbookshop.ru/71689.html.

4. XKenmamesa A.O., [ymaeBa JI.B., E3aoBa A.I'. Maremaruka. COopHUK 3amay. YueOHOE
n3nanne. — Hanpunk: KBI'Y, 2015. - 95 c.

7.4. [lepuoouueckue uzoanus (cazema, eCMHUK, Ol011emelb, HCYPHAT)
1. XKypHai BBIYMCIUTENHHON MaTEeMAaTUKU U MaTEMAaTHUYECKON (PU3UKH

7.5. Humepnem-pecypcol
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IIpn wu3ydyeHun aucuumuHel «MaremaThkay, oOydaroluecs

(ynaneHHbIN TOCTYIT) K pecypcam:

oouwue unghopmayuonnsle, Cnpasounsvlie U NOUCKObIE:
CnpaBounas npaBoBas cuctema «I["apant». URL: http://www.garant.ru.
2. ConpaBounas npaBoBas cuctema «Koncynprant [Lmoc». URL: http://www. consultant.ru

K COBPpEMEHHbIM np0¢eccuouaﬂbublm oazam OamHbIX:

1.

o0ecreyeHbl JOCTYIIOM

Nen/m HaumenoBanue Kpartkas xapakrepucruka Anpec caiita Ycaosus
3J1eKTPOHHOT 0 AocTyna
pecypca
1. 3B/ PI'b Onekrponnbie Bepcun 885898 monmHbIx http://www.diss.rsl | ABTOpH30BaHHBII
TEKCTOB JMCCepPTalii 1 aBTOpedepaToB U3 Iu JIOCTYT U3
¢douna Poccuiickoii rocyaapcTBEeHHOU OuOMHOTEeKH
OuOIMOTEKH (x. 112-113)
2. «Web of Science» | ABTOpuTETHas MOIUTEMATHIECKAs http://www.isikno JHocryn no 1P-
(WOS) pedepaTrBHO-OMOIHOrpadruecKas u wledge.com/ anpecam KBI'Y
HayKoMeTpHuieckas 0a3a JaHHBIX, B KOTOPOH
MHJEKCUPYIOTCsl 0K0I0 12,5 ThIC. )KypHAJIOB
3. Sciverse Scopus PedepaTtruBHas 1 aHanuTHUCCKas Oasa JHocryn no 1P-
U37aTeIbCTBA JAHHBIX, COEpIKaIas http://www.scopus. anpecam KBI'Y
«Onp3eBup. Hayka e 21.000 perieH3MpyeMBIX KypHAJIOB; com
Y TEXHOJIOTUN» 100.000 xuur; 370 KHWKHBIN cepuit
(mpomoIpKaIIUXCs U3IaHNN);
e 0,8 MJIH. IOKJIAJIOB U3 TPY/OB
KoH(DepeHIMi
4. Hayunas DJeKkTpoHHas O6ubmmoTexa HayyHbIX | http://elibrary.ru [Monublit noctymn
3J1eKTPOHHASA nyonuKanui - HOJTHOTEKCTOBBIC  BEPCHU
oudnmorexa (HIb | okomo 4000  wumHocTpanHelx u 3900
PODON) OTE€YECTBEHHBIX Hay4YHbIX JKypHaJIOB,
pedepatel mybOnukaiuii 20 ThICSY KYPHAJIOB, a
TaloKe OmucaHud 1,5 MIH. 3apyOeXHBIX H
POCCUICKUX AUCCEPTALIUM.
2800 poccUiCKUX JKypHAJIOB Ha
0€3B03ME3IHOM OCHOBE
5. ba3za naHHbIX HauwnonansHas uHpopmanuoHHo- | http://elibrary.ru | ABTOpH30BaHHBIA
Science Index aHAJIMTHYECKAas CUCTEMA, AaKKyMYJIHpYHoIas JIOCTYII.
(PUHL) Oornee 6 MIJUIMOHOB ITyONUKAIUA pOCCHICKUX [To3Bomster
aBTOpOB, a TaKkKe wHHPOpPMAIMIO 00 uX JIOTIOJHSITh U
uutupoBanun u3 Oonee 4500 poccuiickux YTOYHATH
KYPHAJIOB. CBEICHHS O
MyOIMKaINsIX
yuenbix KbI'Y,
MMEIOIHNXCS B
PHHIT
6. HanuonanbHasi OOBearHEeHHBIN 3JIEKTPOHHBIN KaTaaor https://H36.pd Hoctym ¢
3JIeKTPOHHAS (hoHOB poccuiickux OMOINOTEK, COAEPIKAIIIN AIEKTPOHHOT O
onoauorexa PI'G | 4 331 542 31eKTpOHHBIX TOKYMEHTOB YUTAJILHOTO 3aJ1a
00pa3oBaTENFHOTO M HAYYHOTO XapaKTepa Imo OubnmoTexn
pa3IUYHBIM OTPACIISIM 3HAHUM KbI'Y
7. 9BbC Y4eOHukH, yaeOHbIC TTOCOOMS, IO BCEM http://www.studme [onwerit MocTym
«KoHcyapTaHT obnactsam 3Hanui At BO u CIIO, a taxoke dlib.ru (peructparust mo
CTYACHTa» MOHOTpaduu 1 HaydHas IEPHOIUKA [P-agpecam
KBI'Y)
8. IBbC 107831 mybnukamuii, B T.4.: 19071 — yae6npix | http://iprbookshop. [Momwerit MocTym
«Aiilludpéyke» | n3ganmii, 6746 — HayaHBIX M3HaHMH, 700 ru/ (peructparust mo
korutekimi, 343 xxypuana BAK, 2085 IP-anpecam
ayJAMON3JAHUM. KBI'Y)
9. 3BC KbI'Y (amexTpoHHBIN KaTasor GoHma + http://lib.kbsu.ru [onuelit foctyn
nonnHoTekcToBast b/I)
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— Kpome mozo, odyuarowueca mozym 6ocnonvzoeamsca npogheccuonansuvimu
HOUCKOBLIMU CUCHIEMAMU:
1. Cmyx06a TeMaTH4eCKUX TOJKOBBIX ciioBapeil http://glossary.ru/
2. CnoBapu u sHimkionenuu https://dic.academic.ru/
3. Buxumemus http://ru.wikipedia.org/wiki/

7.6 Memoouueckue yKazawus nO NPOBEOCHUI) PA3IUYHBIX YUEOHbIX 3aAHAMULU U OpyeuMm
8UOAM CAMOCMOAMENLHOU pabomvl

OCHOBHBIMU BHJIaMH YYEOHBIX 3aHATHH TMPU HU3YYEeHUU Kypca «Maremarukay SBISIOTCS
JIEKIMH, TPAKTHYECKUE 3aHATHS W KOHTPOJUpyeMas CaMOCTOATENbHas paboTa CTYACHTOB C
M3y4YeHUEM UMM PEKOMEHIOBAHHOM JINTEPATYPHI.

Jlexuusi — r1aBHOE 3BEHO AMJIAKTHYECKOTO IMKiIa oOydenus. E€ nenp — popmupoBanue y
CTY/ICHTOB OPHUEHTHUPOBOYHOM OCHOBBI I TOCJEAYIOIIEr0 YCBOCHMUSI MaTepuaja METOI0M
caMoCTOsTeNbHOU paboThl. CojepKaHue JICKIIUU JTOJDKHO OTBEUYATh CIIECIYIOIINUM JIUAKTUUYECKHUM
TpeOOBaHUSAM:

- U3JIOKEHHE MaTepuraja OT MPOCTOTO K CIIOKHOMY, OT H3BECTHOTO K HEM3BECTHOMY;

- JIOTHYHOCTh, YETKOCTh U SICHOCTh B M3JI0KEHUU MaTepHaa;

- BO3MOJKHOCTH TPOOJEMHOTO H3JI0OKEHHUS, TUCKYCCHUH, TUAjora C IEJIbI aKTHBU3AINH
JESITETFHOCTH CTYICHTOB;

- TeCHas CBSI3b TEOPETHUYECKUX TMOJIOKEHUN W BBHIBOJIOB C MPAKTHUKON W Oyaylied HaydHOU
NESATENbHOCTBIO MaruCTPaHTOB.

[IpenonaBaTenp, YATAIONIMNA JAHHBIN JEKIIMOHHBIA KypC, JOJDKEH 3HATh CYIIECTBYIONIUE B
MEJarOTUYECKOM HAayKe M HCIOJIb3yeMbIE Ha IPAKTUKE BAapUAHThI JICKUUH, WX JUAAKTUYECKUE
BO3MOXHOCTH, a TAK)K€ UX METOJUUYECKOE MECTO B CTPYKType Ipoliecca 00ydeHHUs.

[IpakTueckue 3aHATUS CAyXaT YrAOyOJeHUI0 M 3aKPEIUIEHHWI0 3HAHUW CTYACHTOB,
MOJIyYEHHBIX UMHU B Xoje Jiekuui. [IpoBoasTCs mpakThuueckue 3aHATHS MO y3JI0BBIM U HauboJliee
CIIOXHBIM TeMaM yueOHOU mporpammbl. OHM MOTYT OBITH MOCTPOEHBI KaKk Ha MaTepHalie OJIHOM
JIEKIMHU, TaK U Ha COoAepkKaHUU O0030pHOU JIEKIMH, a TAKKE MO omnpeAeNEéHHON Teme 0e3 YTeHUs
MpeIBApUTENIbHON JIeKuKu. [7aBHas W ompenensomas 0coOEHHOCTh JIF0OOro MPaKTHYECKOro
3aHSTHUS — HAJIUYUE DJIEMEHTOB JMCKYCCHM, MPOOJIEMHOCTH, AUaiora MeXIy IpernojaBaTelieM U
CTYJI€HTaMH M CAMUMHU CTYJCHTaMU.

Kpome TOro, mpakTtuyeckue 3aHATHUS TO3BOJSIOT pPa3oOpaThCcsi B CIOXKHBIX BOIMPOCAX,
BO3ZHUKAIOIIMX B MPOLIECCE CAMOCTOSITENbHON paboThl, U cHOPMUPOBATH HEOOXOIMMBIE HABBIKH U
yMEHHUS.. SIBISSCH OJHUM W3 OCHOBHBIX BHJIOB YYEOHBIX 3aHSATHI, MpPaKTUKa MOJBOJAUT HTOT
CaMOCTOSITENIbHON paboTe CTYIAEHTOB Mo Kaxaoid Teme. [Ipu 3TOM mpakTUYECKUE 3aHATUS JA0T
MOJIOKUTEIbHBIE PE3YJIbTaThl TOJBKO B TOM Cly4ae, €CId MM MPEIUIECTBYET JOCTATOYHO
sbdekTuBHas W IUJIOJOTBOpHAS paboTa MO CaMOCTOATEIbHOMY H3YUEHHUIO PEKOMEHIOBAaHHOM
OCHOBHOM U JIOTIOJTHUTEIBHOM JTUTEPaTYpBHI.

bazoBsiMu Bugamu yueOHOU pabOThI CTYICHTOB SIBJISIFOTCS ayJUTOPHAS U CAMOCTOSITENIbHAS.
[TpuueMm, ayautopHOi paboTe Ha MPAKTUYECKUX 3aHATUAX, 00S3aTENBHO JOJDKHA MPEIIecTBOBATh
camocTosiTeNibHasg paboTa cTyaeHTa. B 9acTHOCTH, MOATOTOBKY K MPAKTHYECKUM 3aHSATHIM IO
«MartemaTHKe» pEKOMEHAYEeTCsl HayuHaTh 3a0JlarOBpEeMEHHO U TIPOBOJUTH B  CIEAYIOIIEH
MOCJIEI0BATENIbHOCTU: YSACHEHHE TEMbl M OCHOBHBIX BOIIPOCOB, BBIHOCHUMBIX Ha 3aHATHUE;
O3HAKOMJIGHHE C JUTeparypoil, u e€ wusydeHwe. llpu wu3ydeHHH nuTepaTypel HEOOXOIUMO
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nepepaboTaTh WHPOPMAIHIO, TITYOOKO OCMBICIHMB HMPOYMTAaHHOE. B X0/€ MOArOTOBKU K 3aHSTHIO
CTYACHTLI MOT'YT BBIIIOJIHUTD!:

- KOHCTIIEKTUPOBAHHUE TIEPBOMCTOYHUKOB H JIPYroil yueOHOM TUTEepaTyphl;

- mpopaboTKy y4deOHOro marepuayiia (MO0 KOHCIEKTaM JICKIMH y4eOHOW u HaydHOU

JUTEpaType) U MOATOTOBKY JOKJIAA0B JUIsl IPAKTUUECKUX 3aHATUM;

- TOUCK M 0030p HAyYHBIX NyOJWKAUi W SIIEKTPOHHBIX HCTOYHUKOB HH(OPMALNH,

MOJrOTOBKY 3aKJIIOUEHHS 110 0030DY;

- peleHue 3a/1a4, YIPaKHEHUM;

- paboTy C TecTaMH U BOIPOCAMH JJIsi CAMOIIPOBEPKH;

HT.AO.

[Ipy noAroToBKke K OTBETY CTYAEHT JOJDKEH OOpaTUTh BHUMAaHUE Ha ClEIyollne
TpeboBaHMs: CBOOOJHOE M3JIOKEHUE Marepualia, apryMEHTHPOBAHHOCTh BCEX COJCPIKAIIMXCS B
OTBETE BBIBOJIOB U 3aKJIFOUYEHMI; KyJIbTYypYy pedd. BeICTynmaromui 10KeH yMeTh OTCTauBaTh CBOU
PE3YyIbTAThI. CTYJICHTI)I JOJI’KHBI OBITH TOTOBBI K BBICTYIIJICHUTIO I[O6pOBOJ'II>HO HJIM 110 BBI3OBY
MPETo/IaBaTelis M0 BCEM BOMPOCAM, pacCMaTPHBAEMbIM Ha 3aHSTHH.

B X0JA€ IMPAKTHUYCCKOI'0 3aHATHA CTyACHTaM PEKOMCHAYCTCSA BHHUMATCIIBHO CIyIIaThb
BBICTYIIJICHUSA TOBapHHIefI, ACaTh IpH HeO6XO)II/IMOCTI/I 3aIrcCH, a TaKXe 3aM€daThb JOITYIICHHBIC B
PEIICHUAX CTYACHTOB HETOYHOCTH, OIIMOKHU U HCIIPABJIATE UX. B KOHIIC 3aHATHA MPEIogaBaTciib
IMOABOJUT UTOTHW HU3YUYCHHSA TCMBEI, 00BsABIISIET OLCHKH, IMOJYYCHHBIC CTYIACHTaAMH, NACT B CilIydau
HeO6XOHI/IMOCTI/I PEKOMCHOAAH 110 }IOHOHHI/ITeHLHOﬁ pa60Te Haa OTACIbHBIMHA BOIIPOCAMH TCEMBI.

Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM 60 6peMs NPOBEOEHUA JIEKUUU
B mporiecce neKIMOHHBIX 3aHATHH 11e7ec000pa3HO KOHCIEKTUPOBATh YU€OHBIH MaTepHall.
JUis  3TOro UCHOJB3YIOTCS O00lIMe U YTBEpAMBIIMECS B TMPAaKTUKE TMpaBWia, M MPHEMbI
KOHCIIEKTHPOBAHUS JICKIUH:

KoHcrniektupoBanue JieKuMii BefeTcs B CIEUUMAIbHO OTBEICHHOW MJIsi STOro TETpaiH,
KQXKIBIHA JTUCT KOTOPOH JOJKEH UMETh MOJIsl, Ha KOTOPBIX AENAIOTCS MOMETKH U3 PEKOMEHIOBaHHON
JUTEPaTyphl, MOMOJHSIOMIME MaTepHal MPOCIYIIAaHHOW JEeKIUH, a TakkKe MOJYePKUBAIOIINe
0CO0YIO0 BaKHOCTb T€X UJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Llenecoobpa3Ho 3amuchbiBaTh TEMY W IUIaH JICKIHM, PEKOMEHIyeMYIO JINTEpaTypy K TeMe.
3anucu paslesioB JIEKIUHU JOJDKHBI MMETh 3arojIOBKH, IIOJ3arOJIOBKH, KpacHble CTpoKu. Jlis
BBIZICTICHUS] Pa3/IesioB, BHIBOJIOB, OINpEAEiICHUI, OCHOBHBIX HJECH MOYKHO HCIOJIb30BaTh I[BETHHIC
KapaHJay 1 GIoMacTepsl.

HazpanHble B JIEKIIMU CCHUIKM Ha MEPBOMCTOYHUKHU HAJO MOMETHTh HA MOJSAX, YTOOBI MpHU
CaMOCTOSITENIbHOM pa0oTe HallTH u BHUCaTh HX. B KOHCHEKTe MJOCIOBHO 3alKCHIBAIOTCS
ompe/ieNieHus] MOHATHH, KaTreropuil W 3akoHOB. OcTalbHOE OJDKHO OBITh 3allMCaHO CBOUMHU
CIIOBAMHU.

Kaxxnomy cryneHTy HeoOXoIuMoO BbIpabOTAaTh M KCIIOJB30BAaTh AOMYCTUMBIE COKpAllleHUs
HauboJee pacpOCTPaHEHHBIX TEPMUHOB U MOHSITHH.

Memoouueckue pekomendauuu no opzcanusayuu CaAMOCH OAMENbHOU pa60mbl
CaMocTosTenpbHas pa60Ta o6yqafomnxc;1 - cnoco0 AKTUBHOTI'O, MCJICHAIIPABJICHHOT'O
HpI/IO6peTeHI/I$I CTYACHTOM HOBBIX IJISI HETO 3HaHUM U YMGHI/Iﬁ 0e3 HCMMOCPECACTBCHHOTO Y4aCTUS B
9TOM IIpoLecca HpenonaBaTeneITL IIoBriICHNE poin CaMOCTOSATEIbHOM pa6OTBI 06yqa}01u1/1xc5{ Inpu
IMPOBCACHUHN PA3JIMYHBIX BUAOB qu6HLIX 3aHATHHI npeamnojaract:
- OIITUMHU3AIIUIO MCTOJ0B 06y‘-ICHI/ISI, BHCIPCHUC B y‘~Ie6HLIﬁ mponecc HOBBIX TEXHOJIOT Uit
OGYHCHHH, MOBBIIIAOIIUX MTPOU3BOAUTCIBHOCTh TpyAda IMPENOAaBaTClisd, AKTUBHOC HCIOJIb30BAHUC
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MH()OPMAIIMOHHBIX TEXHOJIOTH, IMO3BOJISIONIMX OOydawieMycs B YAOOHOE Jii HEro BpeMs
OCBaMBaTh YU4eOHBII MaTepua,

—  LIMPOKOE BHEAPEHHUE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEPIICHCTBOBAHWE METOJUKM MPOBEJICHHS IMPAKTUK W HAy4YHO-HCCIIEI0BATEIbCKON
paboTHI 00YJaIONINXCS, TIOCKOJIBKY HIMEHHO 3TH BHJIBI y4eOHOM paObOTHI B IEPBYIO OYepeIb TOTOBST
00yJaromuxcs K CaMOCTOSTEIBPHOMY BBITIOTHEHHIO TPO(ECCHOHATBHBIX 3a/1a4;

—  MOJIEPHM3AILMIO CUCTEMbI KypCOBOT'O U JUIIJIOMHOIO IIPOEKTUPOBAHUs, KOTOpas JOJKHA
MOBBILIATH POJIb CTYAEHTA B IOA00pE MaTepuasa, IOUCKE MyTel pelieHus 3a1au.

CamocrosarenbHass paboTa MPUBOJUT CTYJEHTAa K IIOJYyYEHMIO HOBOTO 3HAHMS,
YIOPSIIOYEHHUIO U YrITyOICHUI0 UMEIOIINXCS 3HaHUH, (GOPMUPOBAHHIO Y HEro MpoQecCHOHATBHBIX
HaBBIKOB M yMeHUN. CaMoCTOATeNbHAsI pad0Ta BBITOIHSET Pl QYHKITHMN:

—  pa3BHUBAIOLIYIO;

—  MHPOPMAIMOHHO-00yYaroIyIo;

—  OPHEHTHPYIOUIYIO U CTUMYIHPYIONIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIE0BATEIbCKYIO.

B pamkax Kypca BBIOJHSIOTCS CIEAYIOIINE BUJIbI CAMOCTOATEIBHON padOThI:

1. TlpopaboTtka yueGHOro Marepuaa (o KOHCIEeKTaM, yueOHOW U HaydHOU JIUTepaType);

2. BelnonHeHne pasHOYPOBHEBBIX 3a/1a4 U 33/1aHNN;

3. Pabota c Tectamu 1 BOIpocamu JijIsl CAMOIIPOBEPKHU;

4. BrInogHEHNE UTOTOBOM KOHTPOJIHHOM PaOOTHI.

CryneHTaM peKOMEHAyeTcs C CaMOro Hayajaa OCBOEHHS Kypca padoTaTh C JUTEpaTypoi u
Ipe/UlaraéMbIMH 3aJlaHUsIMM B (JOpME MOJATOTOBKHM K OYEPEAHOMY ayJUTOPHOMY 3aHsATHIO. [Ipm
9TOM aKTYaJIM3UPYIOTCS HMEIOIIMECS 3HaHUsS, a Takxke co3faercs 0a3a A yCBOCHMsS HOBOTO
MaTepualla, BO3HUKAIOT BONPOCH], OTBETHI HA KOTOPBIE CTYJEHT MOJIy4aeT B ayAUTOPUH.

Heo0x0anMo OTMETUTB, YTO HEKOTOPBIE 3a[aHUs JJISl CAMOCTOSATEIBHOW paboThl MO KypCy
UMEIT onpeeneHHyo crneuuduky. I[lpy ocBoeHMM Kypca CTYIEHT MOXET I0JIb30BaThCS
OMOMMOTEKONM By3a, KOTOpas B TIOJHOM Mepe o0OecleueHa COOTBETCTBYIOIIEH JUTEPATYPOM.
3HAYUTEIbHYIO MOMOIIb B MOJArOTOBKE K OYEPEJHOMY 3aHATHIO MOXET OKa3aTh HMMEIOIIMICS B
y4eOHO-METOANYECKOM KOMIUIEKCE KpaTKU KOHCHEKT JeKIHMi. OH ke MOXET MCIOJb30BaThcs U
IVl 3aKpEIUICHUs MOJIyYeHHOTO B ayauTopuu Mmarepuana. CamocrosiTenbHas paboTa CTyIEHTOB
IPEeJyCMOTpEHa Yy4YeOHbIM IUIAHOM M BBIIOJHAETCS B 00s3aTeNbHOM THOpsAKe. 3aJaHus
IIPEUIOKEHBI 110 KaX101 M3y4aeMoi TeMe U MOT'yT FOTOBUTbCA MHAUBUAYaIbHO UM B rpymnme. 1o
HE00XOAMMOCTH CTYIEHT MOXET oOpalarbes 3a KOHCYJIbTallMel K IpenojaBaTesnto. BeinoiHeHue
3aJJaHUH KOHTPOJMPYETCS U OLIEHUBACTCA MPEIO1aBaTeNIeM.

JUIs  yCIIENIHOIO CaMOCTOSITEIbHOTO H3YyYEHHMs] MaTepualla CerofHs HCIOJIb3YHTCS
pasnuyHbIe CpeACTBa OOYYeHHs, CpeAd KOTOPhIX 0co00€ MECTO 3aHMMAaT HH(pOpPMAaIMOHHbIE
TEXHOJIOTUH PA3HOTO YPOBHS M HAIIPABJICHHOCTHU: 3JIEKTPOHHbIC YUEOHUKU M KYPChl JIEKIHMH, 6a3bl
TECTOBBIX 3aJlaHUM U 3a7a4. DJIEKTPOHHBINA yUeOHUK IpeCTaBisieT co00i MporpaMMHOE CPeCTBO,
MO3BOJISIOIIEE  IMPEJICTaBUTh  JUIA  H3yYeHHMs TEOPETUYECKUMH  MaTepuall, OpraHu30BaTh
anpoOupoBaHUe, TPEHAX U CaMOCTOSATENIbHYIO TBOPYECKYIO paboTy, IMOMoraroiiee CTyAEHTaM M
IIPETOJABATEN0 OLICHUTh YPOBEHb 3HAHWM B ONPEIECICHHONM TEMaTHKE, a TaKXKe cojepiKallee
HE00X0AMMYIO CIPAaBOYHYIO MH(POpPMAIHIO. DIEKTPOHHBIH YUeOHUK MOXET MHTEIpUpoBaTh B ceOe
BO3MOKHOCTH DPAa3JIMYHBIX TEJarorn4eckux MPOTPaMMHBIX CpEACTB: OO0YYalolUuX Mporpamm,
CIPAaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX IPOTPaMM.

Jlnis ycrienmHON OpraHM3allid CaMOCTOSATENIbHOW paboThl BCE AKTHBHEE MPHUMEHSIOTCS
pa3HoOOpa3Hble 00pa3oBaTelIbHBIE pEeCypchl B CeTH VIHTEpHET: CUCTEMBbl TECTHPOBAHUSA IO
pa3IUYHBIM 00J1aCTAM, BUPTYaJIbHbBIE JIEKIHH, JJAOOPATOPUH, TIPU STOM IMOJIb30BATEIIO I0CTATOYHO
UMETh KOMITBIOTEp U MOJAKII0YeHHEe K VHTepHeTy 1ist TOTo, YTOObI CBSI3aThCs C MpenoaBaTeseM,
pelaTh BBIYMCIUTENbHBIE 33/a4M U IOJIydaTh 3HaHMs. lcmosnb3oBaHue ceTeil yCHIIMBaeT poJb
CaMOCTOSTENIbHOW palbOThl CTYJEHTa M TO3BOJSET KapAMHAJIBHBIM 00pa3oM H3MEHHUTh METOAUKY
MIPEToIaBaHusl.
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CryzneHT MOJKeT MoJIydaTh BCE 3aJaHMsl U METOJUUECKUE yKa3aHUs 4epe3 CepBep, YTO JaeT
€My BO3MOKHOCTh NPUBECTH B COOTBETCTBHE JMYHBIE BO3MOXXHOCTH C HEOOXOJAWMBIMHU ISt
BBITNIOJIHEHUS paboT Tpyno3arpaTramMu. CTyIEHT UMEET BO3MOXKHOCTH BBHINOJIHATH pabOTy JOMa WK
B aymuTopuu. boiblioe BocnHTaTeNbHOE W 00pa30BaTeNbHOE 3HAUYEHHE B CAMOCTOSITEIBHOM
y4eOHOM TpyZe CTyAEHTa WMEET CaMOKOHTPOJb. CaMOKOHTpPOJIb BO30YKIAeT U TOAJICPKHBACT
BHUMAHHUE W HWHTEPEC, IOBBIIIAET AKTUBHOCTh NAMSATH M MBIIUICHUS, IO3BOJSET CTYACHTY
CBOEBPEMEHHO OOHApY)KUTh U YCTPAaHUTh JAOIYIIEHHbIE OLIMOKM M HEIOCTATKH, OOBEKTHBHO
ONpEJEIUTh YPOBEHb CBOUX 3HAaHUM, MpakTU4YeCKUX yMmeHHi. CamMoe JOCTYIHOE U MPOCTOE
CPEACTBO CAMOKOHTPOJISI ¢ IPUMEHEHHEM MH(POPMAITTOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH - 3TO
P TeCTOB «on-line», KOTOpbIe MO3BOJSIOT B PEKHMME PEATBHOTO BPEMEHH OTPEACIHTH CBOU
YPOBEHb BIIAJICHUS NPEAMETHBIM MaTE€PUAJIOM, BBISIBUTH CBOM OIIMOKU M MOJIYYUTh PEKOMEHIAIIUU
110 CaMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nuteparypy MOXKHO pa3fenuTh Ha Y4eOHUKH M yueOHbIE TOCOOHS, OpUTHHAIbHBIC
Hay4HbIE MOHOTPAPUUYECKUE UCTOYHUKH, HAydHbIE MyOJUKAIIMKU B TIEPHUOAUUECKON nedatu. M3 Hux
MOYHO BBIJICIUTH JTUTEPATYPY OCHOBHYIO (PEKOMEHAYEMYIO), TOTIOJTHUTEIbHYIO U JIUTEpaTypy s
YTIIyOJIGHHOTO U3y4YeHUS TUCITUTIITUHEI.

N3yuenne quCHUIIINHBI CIeNyeT HaUMHATh ¢ YIeOHHMKA, TOCKOJIBKY YUeOHUK — 3TO KHUTA, B
KOTOPOM M3JI0’)KEHBI OCHOBBI HAayYHBIX 3HAHHWU TIO OMPEACIEHHOMY MPEIMETY B COOTBETCTBUHU C
LETSIMU | 33/1a4aMi 00y4IeHUSsI, yCTAHOBIIEHHBIMU TTPOTPaAMMOiA.

[Ipu paGote ¢ nuTepaTypoil HEOOXOIUMO YUWUTHIBATH, YTO HMMEIOTCS DPa3JIMYHBIC BHUIBI
YTEHUS, U KOKBIM U3 HUX UCTIOJB3YETCS Ha OMPE/IEICHHBIX dTamax OCBOSCHUS MaTepuaa.

IIpeosapumenvbHoe YTeHHE HANPABICHO Ha BBISBICHHE B TEKCT€ HE3HAKOMBIX TEPMUHOB U
MOUCK X 3HAYEHHsI B CIIPABOYHOI JuTEepaType. B yacTHOCTH, IIpU YTEHUHU yKa3aHHOU JIUTEpaTyphbl
HEO00XO0MMO MO POOHEHIITUM 00pa30M aHATU3UPOBATH TTOHITHS.

Cke603HOe umeHue TpeAroyaraeT MpoyYTeHHEe Marepuaia OT Hayana 1o KoHma. CKBO3HOE
YTEHHUE JIMTEPATYpPhl U3 MPUBEACHHOTO CIUCKA AeT BO3MOKHOCTb CTYACHTY C(OPMUPOBATH CBOJ
OCHOBHBIX NOHSTUN U3 U3y4yaeMoi 001acTu U CBOOOIHO BIIAAETh UMHU.

Buibopounoe — Hao0OPOT, UMEET LENbI0 MOUCK U OTOOP Marepuana. B pamkax IaHHOTO
Kypca BbIOOPOYHOE YTEHHE, KaK CIOCOO OCBOEHHUS COJIEp’KaHHs Kypca, JOJIKHO HCIOJIb30BaThCS
IIPH MOATrOTOBKE K MPAKTUYECKUM 3aHSATHUSM MO COOTBETCTBYIOLIUM Pa3jesiaMm.

Ananumuyeckoe umeHue — O3TO KPUTHUYECKHI pPa3dbop TeEKCTa € MOCIEAYIOIIMM €ro
KOHCIIeKTHpoBaHueM. (OCBOEHHE YKa3aHHBIX MOHATHI Oyner Haubosnee A(PQPEKTUBHBIM B TOM
cllydae, €cli MpPH YTEHUU TEKCTOB CTYIEHT OyJeT 3a/laBaTh K 3THM TEKCTaM BOMPOCHL. YacTh u3
3THX BONpocoB copmynupoBana B @OC B nepeuHe BOnpocoB s codecenoBanus. [lepeueHn 3Tux
BOIIPOCOB OTPaHUYEH, MOSTOMY BA)XXHO HE TOJBKO COJEp)KaHHWE BOMPOCOB, HO CaM MPHUHIIMII
OCBOEHHUS JIUTEPATYPhI C TOMOIIIBIO BOIIPOCOB K TEKCTAM.

Lenbto usyuaroweco 4TeHUs SIBIAETCSA TIIyOOKOE U BCECTOPOHHEE MOHMMAHHME Y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHEMOB U3YUYaIOIIEro YTCHHUS:

1. Urenue mo anropuTMmy mpenmnosiaraet pazdouenue uHdopmanuyd Ha OJIOKU: Ha3BaHUE;
aBTOp; MCTOYHUK, OCHOBHAs HJIes TeKCTa; (pakTHMUEeCKUi MaTepual; aHalu3 TEeKCTa IMyTeM
COTIOCTABJICHUSI UMEIOLIUXCSI TOUEK 3PEHHSI 10 pacCMaTpUBAEMbIM BOPOCaM; HOBHU3HA.

2. Ilpuem NOCTaHOBKHU BOMPOCOB K TEKCTY UMEET CIEAYIOIIUNA allTOPUTM:

—  MEJUIEHHO MPOYUTATh TEKCT, CTAPAsICh MOHATHh CMBIC] U3JI0KEHHOTO;
—  BBIJEJHTH KIFOUEBHIE CIIOBA B TEKCTE;
—  TocTapartbcs MOHATH OCHOBHBIE HJIEH, TIOJTEKCT M 001Ul 3aMbICeT aBTOpa.

3. IlpueM Te3upoBaHUS 3aKItOo4YaeTcsi B (OPMYIHPOBAHUU TE3HCOB B BHUJE IMOJIOKCHHH,
YTBEPKJIEHUW, BHIBOJIOB.

K osromy MoOxHO 100aBUTh U UWHBIE TPUEMBL: TpUeM peQepupoBaHUS, MPHEM
KOMMEHTUPOBAHMUSL.
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BaxxHo#l cocTaBistomield J000ro COJIMIHOTO HAayyHOTO M3JAHMS SIBJISETCS CIIMCOK
JUTEPaTyphl, HAa KOTOPYI CChUIaeTcs aBTOp. [Ipy BO3HMKHOBEHMHM WHTEpeca K KaKOM-TO
00CyXIaeMol B TEKCTE MPOOIIeMe BCEer/ia eCTh BO3MOXKHOCTh OOPATUTHCS K CITUCKY OTHOCSIIECHCS K
Hel nureparypel. B 3TOM ciydae Bcs mpoOiieMa kak Obl pa3OuMBaeTcs Ha COCTABJISIONINE YAaCTH,
KaxKZad U3 KOTOPLIX MOXCET M3Yy4aTbCd OTACIBHO OT APYIrUX. HpI/I 9TOM BAXXHO HC TCPATH U3 BUJA
oOMmMii KOHTEKCT U HE TIOTPYXKaThbCs YPE3MEPHO B JIETANIH, IOTOMY YTO TaKUM 00pa3oM MOKHO HE
YBHUACTH I'NIaBHOTO.

[MoaroroBka K 3K3aMEHY JOJDKHA IPOBOJIUTHCS HA OCHOBE JICKIMOHHOTO MaTepHala,
MaTcepuaia IMPAKTHYICCKUX 3aHATHH C 00A3aTEILHBIM O6paH_I€HI/I€M K OCHOBHBIM y‘I€6HI/IKaM 1o
KYypcCy. DTO MO3BOJIUT UCKIIOYUTE OINHMOKKA B IIOHHUMAaHUHU Marepuaia, O6J'I€F‘-II/IT €ro OCMbICJICHUC,
IMPOKOMMCHTHUPYECT MaTCpHUal MHOTOUYMCICHHBIMU IIPUMCPAMH.

Memoouueckue pekomenoayuu 071 nOO20MOGKU K IKIAMEHY:

DOk3ameH sBisieTcss (OpMON HMTOTOBOTO KOHTPOJSl 3HAHMM M YMEHHM, 00ydaroluxcs Io
JaHHOW NUCHWIUIMHE, TOJTYYEHHBIX Ha JICKIHIX, NPAKTHUYECKUX 3aHATUSX W B Ipolecce
CaMOCTOSTENIbHOW paboThl. OCHOBOW JUIS OMpEeNeHHs] OICHKH CIIY)KUT YPOBEHb YCBOCHHS
0o0yJaromMMHUC Marepuaia, MPeayCMOTPEHHOTO JJaHHOW paboueit mporpammoii K sk3ameny
JIOTTYCKAIOTCS CTY/AE€HTHI, HaOpaBiiue 36 u Gojee 6aUIoB MO UTOraM TEKYIIETro U MPOMEKYTOYHOTO
koHTpoJs. Ha sk3amene ctyneHT MmoxeT HaOpath oT 15 1o 30 Gasnnos.

B mepuon moarotoBkum K dK3aMeHy oOydarolniuecs BHOBb OOpamjarorcs K y4eOHO-
METOIMYECKOMY MaTepHally U 3aKPETUISIOT IPOMEXYTOUHBIC 3HAHMS.

[ToxroToBka oOydaromerocs K 3K3aMeHy BKITFOUAET TPH dTara:

—  camocTosTeNbHas padoTa B TEYCHHUE CEMECTpa;

—  HENOCPEJCTBEHHAas NOJAr0TOBKA B JHU, IPEIIECTBYIOUINE SK3aMEHY 110 TeMaM Kypca;

— IOArOTOBKA K OTBETY Ha 3K3aMEHAILMOHHBIE BOIPOCHI.

IIpu moxaroToBke K 3K3aMeHy OOydaroIIMMCs LeJIeco00pa3sHO HCMOJIb30BaTh MaTepHAalIbl
JEeKIUH, Yy4eOHO-METOJMYECKHE KOMIUIEKChl, HOPMAaTHBHbIE JOKYMEHTBI, OCHOBHYW U
JIOTIOJIHUTEIBHYIO JINTEPATYPY.

Ha »sk3aMeH BBIHOCHTCA Marepuad B oObeMe, MPEeAyCMOTPEHHOM pabodeil mporpaMMoin
yueOHOM IUCLUILIMHBI 32 ceMecTp. DK3aMeH IIPOBOJUTCS B MMCbMEHHOH / ycTHOM (opme.

IIpu nmpoBeneHun sK3aMeHa B NHCbMEHHON (ycTHOH) Qopme, Beayuiuili mpemnojaBaresb
COCTaBJISIET HK3aMEHAllMOHHbIE OWJIEThl, KOTOpbIE BKIIOYAIOT B ce0s: TECTOBbIE 3a/aHMS;
TEOpeTHUYECKHE 3aJaHus; 3ajaud WwiM curyanud. DopMyiaMpoBKa TEOPETUYECKUX 3aJaHUs
COBMAaJaeT ¢ (pOpPMYIUPOBKOM MEpeyHs 3K3aMEHALMOHHBIX BOIPOCOB, JOBEIEHHBIX 10 CBEACHUS
oOyyarolmuxcs HaKaHyHE O5K3aMeHalUMOHHOM ceccuu. CopepikaHHe BONPOCOB OJHOrO Ouiera
OTHOCHTCSI K Pa3JIMYHBIM pazesiaM MporpaMMmbl ¢ TeM, YTOObl 0oJiee MOJIHO OXBAaTUTh MaTepHal
y4eOHOI TUCIMIUIMHBL.

B ayauropuu, rae npoBOAUTCS YCTHBIA 3K3aMEH, JIOJDKHO OJHOBPEMEHHO HAXOAUTHCS He
Oosiee LIECTU CTYAEHTOB Ha OJHOIO IpernojaBaTeis, MPUHUMAOLIEro 3k3aMeH. Ha moaroToBky
OTBETa Ha OMJIET Ha 3K3aMeHe OTBOIUTCS 40 MUHYT.

IIpu mpoBeieHNH NMMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTECS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMCbMEHHOT0) SK3aMEHA BbIPaKaeTCsl OLIEHKAMM:

Ouenka «omauunon—om 91 0o 100 6a1106 — TEOPETUIECKOE COZIEPKAHUE KyPCa OCBOEHO
TIOJTHOCTBI0, 6€3 MPOOENIOB, HEOOXOAMMbIE TPAKTUUECKIE HABBIKK PabOThI C OCBOEHHBIM MaTepHaioM
cthopmrpoBansl. Bee nperycMoTpeHHbIe porpaMMoi 00ydeH s yueOHBIE 33/1aHusl BBITOJIHEHbI, KaUeCTBO UX
BBITIOJIHEHNSI OLIEHEHO YKCIIOM OailioB, OJIM3KUM K MakcUMaTbHOMY. Ha 3Kk3ameHe CTyJIeHT IeMOHCTpHpYeT
DTyOOKUE 3HAHMS TIPeTyCMOTPEHHOTO IPOrpaMMOi MaTeprasia, yMeeT YeTKO, JJAKOHUYHO U JIOTUYECKH
TIOCIIEIOBATENBFHO OTBEYATH HA TOCTABJIEHHBIE BOIPOCHL.

Ouenka «xopouio» — om 81 0o 90 6a1106 — TEOPETUIECKOE COZIEPKAHUE KypCa OCBOEHO,
HeoOXO0/IMBbIE MPAKTHIECKUE HaBBIKK PadoThI C(hOPMHUPOBAHBL, BBITOHEHHBIE YUeOHBIE 3a/1aHNUsI COJIepKaT
He3HauUTeNbHbIE OMOKY. Ha sKk3amMeHe CTy/ieHT IeMOHCTpUpYeT TBEPAOE 3HAHUSI OCHOBHOT'O (TIPOTPaMMHOTO)
Marepuaa, yMeeT YeTKO, TPaMOTHO, O€3 CYIIIECTBEHHBIX HETOYHOCTEHN OTBEYATh HA TOCTABJICHHBIE BOITPOCHL.
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Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoee — TEOpETUUECKOE COJEpPKAHUE
Kypca OCBOEHO HE IOJIHOCTHhIO, HEOOXOAMMBIE MPAKTHUYECKUE HABBIKA PabOThl CcHOPMHUPOBAHBI
YaCTUYHO, BBIMOJIHCHHBIC y4eOHBIE 3alaHusi cojiepxkar rpyoObie ommOku. Ha sk3ameHe cTyaeHT
JEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOTO MaTepuasia, OTBETHI COJEP)KaT HETOYHOCTH, CJIabo
apryMEeHTHPOBAHBI, HAPYIICHA MTOCIIEI0BATEIILHOCTh H3JI0KCHHS MaTepHaa

Ouyenka «neyooeiemeopumenbhoy — om 36 0o 60 6a1106 — TEOPETUUECKOE COJICPKAHUE
Kypca HE OCBOCHO, HEOOXOIUMBIC IPAKTUYCCKHE HABBIKM paboThl HE CPOPMHUPOBAHBI,
BBITIOJIHEHHBIC YYeOHBIC 3aJaHMs COJACPIKAT TPyObIe ONMIUOKH, JOIMOJHUTEIBHAS CaMOCTOSATEIbHAS
pabota Haj MaTepuaIoM Kypca HE TPHBEACT K CYIIECTBEHHOMY IOBBIMICHUIO KadecTBa
BBITIOJTHEHUS YUEOHBIX 3a/aHuii. Ha sK3aMeHe CTyACHT JEMOHCTPHUPYET HE3HAHWE 3HAYMTEIIHLHOM
9acTH MPOTPAMMHOIO MaTepHualia, CYNICCTBCHHBIC OIMMOKA B OTBETaX Ha BOMPOCH], HEYMEHUE
OPUEHTHUPOBATKLCS B MaTepraie, HE3HAHUE OCHOBHBIX IMOHSATUH TUCITUTUTHHEI.

Memoouueckue pekomenoayuu 011 nOO20MOGKU K 3a4emy

3aueT sBisAeTCSs (OPMON HUTOTOBOTO KOHTPOJIA 3HAHMM M YMEHUH CTYIEHTOB IO JTaHHOU
JTUCLMIUIMHE, MOJTYYEHHBIX Ha JIEKIUAX, MPAKTUUYECKUX 3aHATUSAX U B IPOIECCE CaMOCTOSITENbHOM
pabotsl. K 3adery nomyckaroTcs CTy/ICHTHI, HaOpaBiine He MeHee 36 OaJIOB M0 UTOraM TEKYIIEro
U TMPOMEXYTOUHOro KoHTposia. CryneHThl, HaOpaBmue Oonee 61 OamioB 1O HUTOram
MIPOMEXYTOUYHOTO M TEKYILIEro KOHTPOJIA, UMEIOT MpaBO Ha MOJy4yeHHEe 3auyeTra aBTomaroM. Ha
3adeTe CTYIEeHT MOXKeT HaOpath oT 15 10 30 Gawos.

B nepuoa moAaroToBKH K 3a4eTy CTYAEHTHI BHOBb OOpaIlaioTcs K yueOHO-METOAHYECKOMY
MaTepHay U 3aKperuvIsiioT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka cTy/ieHTa K 3a4eTy BKJIIOYAET TPH 3Tana:

— caMmocTosTelbHas paboTa B TEUEHHUE CEMECTPa;

—  HeNocCpeACTBEHHas MOJroTOBKAa B JHH, IPEIIIECTBYIOIINE 3a4€Ty [0 TeMaM Kypca;

— TOJrOTOBKAa K OTBETY Ha 3a4€THBIE BOIIPOCHIL.

[Ipn moAroToBKe K 3a4eTy CTYAEHTaM I1eJIecO00pa3HO HCMOJIb30BaTh MaTepHasbl JIEKIHM,
y4eOHO-METOAMYECKUE KOMILJIEKChl, HOPMATUBHBIE JOKYMEHTBI, OCHOBHYIO U JOTOJHUTEIHHYIO
JTUTEpaTypy.

Ha 3auer BeIHOCHTCS Marepuan B oObeMme, NpPEeAyCMOTpPEHHOM paboueil mporpammon
y4eOHOM TMCIUILIMHBI 32 cEMeCTp. 3a4eT MPOBOJUTCS B YCTHOU opme.

[Ipn npoBeneHuu 3adyera B NHCbMEHHOH (ycTHOM) (opme Bemymuil mpenojaBaTenb
COCTaBIISIET 3a4eTHbIe OWJIETHI, KOTOPbIE BKIIOYAIOT B Ce0si: TECTOBBIC 3a/aHUS; TEOPETUUYECKUE
3alaHus; 3a7a4d Wik curtyauud. @OOpMYIHpPOBKA TEOPETUYECKUX 3aJaHUS COBIAJAeT C
(bOpMyITUPOBKOM IepeyuHsl 3a4eTHBIX BOIPOCOB, JOBEACHHOTO /0 CBEACHHUS CTYJICHTOB HaKaHYHE
3aueTHOM ceccuu. CopeprkaHHe BOIPOCOB OJHOTO OWIIeTa OTHOCHTCS K Pa3lMYHBIM paszzieiam
MIPOrPaMMEI C TeM, 4TOObI O0Jiee OJTHO 0XBATUTH MaTepUall y4eOHOU TUCITUILINHBL

B ayautopum, rae mpoBOAMTCS YCTHBIM 3a4eT, JOJKHO OJHOBPEMEHHO HAaXOJUTHCA HE
0oJiee MIeCTH CTYACHTOB Ha OJIHOTO MPEMNo/iaBaress, MpUHUMAIoIIero 3a4et. Ha moarotoBky oTBera
Ha OuseT Ha 3aueTe oTBoAUTCS 20 MUHYT.

[Ipu mpoBeaeHNN TUCBMEHHOTO 3aueTa Ha paboTy oTBoAUTCS 60 MUHYT.

Pesynprar ycTHOrO 3adera BbIpaXaeTcsd OLGHKAMHM «3a4T€HO» U «HE 3a4TEHOY,
mddepeHInpoBaHHOTO YCTHOTO  3adeTa -  OLEHKaMH  «OTJINYHOY, «XOpOILOY,
«YZIOBIIETBOPUTENIBHO», «HEYAOBIETBOPUTEIBHOY.

OneHka «3a4TeHO0» BBICTABIIAETCS, €CIIN CTYACHT MTOKa3all IPU OTBETE HA 3aUETHBIEC BOIIPOCHI
3HaHUE OCHOBHBIX IOJIOKEHUH y4eOHOW NIMCHMIUIMHBI, JOMYCTHJ OT/ENbHbIE MOTPEIIHOCTH U
CyMeJl YCTpaHUTb HUX C TIIOMOILIBIO IIPENOJaBaTelsl; 3HAKOM C OCHOBHOM JIMTEpaTypoH,
PEKOMEHIOBaHHOU pabodel mporpaMMoii.

OneHka «HEe 3aUTEHO» BBICTABIIAETCS, €CJIM NIPU OTBETE HA 3aYETHBIE BONPOCH! BHISIBUIINCH
CYIIECTBEHHBbIE IMPOOENbl B 3HAHMM OCHOBHBIX IOJIOKEHHH y4eOHOW AMCIUIUIMHBI, HEyMEHHE
CTY/IEHTa Jla)ke C MOMOILbI0 IpernojaBaTens cHopMyaupoBaTh MPaBUIbHbIE OTBETHI Ha BOIPOCHI
ounera.
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8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHbL
8.1 Tpebosanusn Kk mamepuanibHoO-mexHU4ecKOMy 00ecneueHuro

Peanuzanus y4eOHOW IUCHMIUIMHBL «MaTeMaTuka» OCYIIECTBIISIETCS C HCIOJIb30BAaHHEM
MaTepUAIbHO-TEXHUYECKO# 0a3bl, 00ecneunBaronieli mpoBeIeHUE BCEX BUAOB YUCOHBIX 3aHATHH U
HAyYHO-HMCCIIEIOBATEILCKOW pabOThl  CTYAEHTOB, TPEAYCMOTPEHHBIX IPOTPaMMON  y4eOHOH
JUCLMIUIMHBI M COOTBETCTBYIOLIEH NEHCTBYIOLIMM CaHUTAPHBIM U MPOTUBOIOKAPHBIM IIpaBUiIaM U
HopmaMm. Jlis oOecriedyeHHss OCBOCHHUS AMCUUIUIMHBI HEOOXOIMMO HalWyHe: JIeKIHOHHOU
ayIUTOPUU OCHALICHHOW MYJIbTUMEIUNHBIM IIPOCKTOPOM, AYAUTOPUU C UHTEPAKTUBHON JIOCKOM
JUIs TPOBEACHUSI NPAKTHUUECKUX 3aHATUN, y4eOHbIH M HaydHblii abOOHEMEHT OHOIMOTEeKH,
YUTAJIbHBIE 3aJIbl, KOMIIBIOTEPHBIE KJIACCHI C BBIXOJIOM B HHTEPHET.

B camocrosiTenbHOM U ayqUTOPHOW paboTe CTYJAEHTaMM AaKTHBHO MCIIOJIB3YETCSl eluHas
nHpopmanroHHas 06a3a (HOBas TMTEpaTypa, EPUOINKA, SJIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI,
AJIEKTPOHHBIE YUEOHUKH, CIIPAaBOYHUKH).

g peanuzauuu pabodeld mporpaMMbl JTUCHUIUIMHBI UMEIOTCS CIIeHUaIbHbIE TOMEIICHUS
JUISl TIPOBEJICHUS 3aHATHN JIEKIIMOHHOTO W CEMHMHAPCKOIO THIA, TPYIIIOBBIX M MHIAWUBUIYaTbHBIX
KOHCYJIBTAIIMM, TEKYIIEro KOHTPOJISI M IMPOMEXKYTOYHOM aTTECTAllMU, a TAKKE IMOMENIECHUS IS
CaMOCTOSITENIbHOM paboThl M MOMELIEHUs ISl XpaHEHHUS U MPOPHIAKTUYECKOTO OOCTYKUBAHUS
obopynoBanus. CrenyaibHble MOMEIIEHUS YKOMIUIEKTOBAHbI CIIEHUATM3UPOBAHHON MEOENnbio U
TEXHUYECKUMHU CpeJICTBA OOy4yeHUs, CIyKallUMH JJs NpeAcTaBiieHus WHGpopManuu OoJbLION
ayIUTOPUHU.

[Ipu mpoBeaeHNM 3aHATUN JIEKIIMOHHOTO/ CEMUHAPCKOTO THIA 3aHATHH UCTIOB3YIOTCS:
JIUYECH3UOHHOE NPOSPAMMHOe 0becneyeHue:
- Ilpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription);
AnTtuBupycHOe mporpammuoe obecrieuenne Kaspersky Endpoint Security Cranmaptabiii  Russian
Edition;

€80000HO pacnpocmpansemvle NPOCPAMMbL:

— Academic MarthCAD License - MmaTemMaTH4eCKO€ IIpOrpaMMHOe oOecrieueHrne, KOTOpoe
MI03BOJISIET BHITIOJHSATh, AHAJTM3UPOBATh BXKHEHIIINE MHKEHEPHBIE pacyeThl 1 0OMEHHUBATHCS UMU;

—  WinZip ana Windows - mporpaMm st CKaTHs ¥ pacCliakKOBKHU (DaiisioB;

— Adobe Reader myis Windows — nporpamma juist urenusi PDF ¢aiinos;

— Far Manager - KOHCONBHBIN (DaliIOBBII MeHemKep s OMNEPAlMOHHBIX CHCTEM
cemerictBa Microsoft Windows.

[Ipn ocymecTBiaeHr 00pa30BaTENBLHOTO TpoIlecca CTYAGHTAMH U MpenojaBareieM
HCIOJIL3YIOTCS cleayronue nHdopmanuonHo crpaBoynbie cucteMbl: ObC «AilludpOykcey», IbC
«Koncynberant crygenra», CIIC «KoncynpranT mmoc», CIIC «apant».

8.2 Ocobennocmu peanuzayuu OucyunIuHvl 011 UHEANUOOE U JIUY C OZPAHUYEHHBLIMU
603MONHCHOCIAMU 300P08HA

JInst CTyNEHTOB C OTPaHUYEHHBIMM BO3MOKHOCTSIMU 3I0pPOBbS CO3JaHbl CHEIHalbHbIC
yCIOBUS IS TOJIydeHHUs 00pa3oBaHus. B 1ensX JOCTYIMHOCTH MOJY4YeHHs BBICIIEro 00pa3oBaHUS
Mo o0pa3oBaTeIbHBIM MPOTPaMMaM HMHBATUIAAMH U JUIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBbSI YHUBEPCUTETOM 00€CIICUNBALCTCS:

1. AnpTepHaTUBHAs Bepcust 0(UIIUAIBHOTO caifta B ceTu «VHTepHeT» T caboBHISAIINX;

2. JInst ”HBANMMOB C HAPYIIEHUSMU 3peHHs (CI1a00BUASIINE, CIIEIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIET0 OOydarolleMycs HEOOXOAMMYIO IOMOIIb,
nyOnupoBaHUE BCIyX CIPAaBOYHONW HMHGOpPMALMKM O pACIHUCAHUW YYEOHBIX 3aHATHH; HaIH4due
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CPEICTB JUIsl yCHUJICHHWSI OCTaTOYHOTO 3pCHUs, OpailJieBCKOH KOMITBIOTEPHOW TEXHHKH,
BUJICOYBEIIMYUTENCH, MPOrpaMM HEBU3YaJIBHOTO JJOCTYNa K HH(POPMALIUH, IPOrPaMM -CHHTE3aTOPOB
peun M JOpYrux TEXHUUECKUX CPEICTB IMpHeMa-lepenadn yueOHOW uH(opMamyu B JOCTYIHBIX
(opmax aJsi CTYICHTOB C HAPYIICHUSMU 3pEHUS;

- 3aJ1aHMs JUIA BBITIOJIHEHHS HA K3aMEHE 3aYUTHIBAIOTCS ACCUCTEHTOM;

- TMCHMEHHBIC 3aJaHUsl BBIMIOJNHIIOTCA Ha Oymare, HAJWKTOBBIBAIOTCS ACCHUCTEHTY
o0yJaronumMcs;

3. i WHBaIMIOB W JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS IO CIIyXy
(cmabocnpimarniye, TiIyxue):

- Ha 3a4eTe/’K3aMeHE NMPHUCYTCTBYET AaCCHCTEHT, OKAa3bIBAIOUIMHA CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM WHAWBUIYAJIBHBIX 0COOEHHOCTEH (OH MOMOTAeT 3aHATh pabodee
MECTO, TEePEIBUTATHCS, TPOYUTATH K OPOPMHUTH 33/IaHHUE, B TOM YHCIIE 3aITUCHIBAs IO/ JUKTOBKY);

- 3a4eT/3K3aMEH MPOBOIUTCS B MUCBMEHHOU (opme;

4. JIns WHBAJIWAOB W JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbBSI, HWMEIOIINX
HapyIIEHHUs] OTIOPHO-JIBUTATEIILHOTO armapara, CO3JaHbl MaTepHaIbHO-TEXHHUYECKHE YCIOBHUS
o0OecrieunBaroIie BO3MOXKHOCTh OECHpPENSITCTBEHHOIO JOCTyla oOydarolmuxcss B ydeOHbIe
MOMEIICHNS, OOBEKTY NHUTAHWS, TYyaJeTHble W JpPYrHe TIOMEIICHUS YHHBEPCHTETa, a TaKKe
npeOBIBaHUS B YKa3aHHBIX MIOMEMICHUSIX (HaJTHYUE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MMOPYIHEH U
JPYTUX NPUCTIOCOOIEHUN).

- THACHPMEHHBIE 3aJaHHs BBHIMOJHAIOTCS HAa KOMIBIOTEPE CO  CIEIHATU3UPOBAHHBIM
MIPOTPaMMHEIM 00eCTieUeHHEM WITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 110 ’KEeJIaHUIO CTY/EHTa YK3aMEeH MPOBOIUTCS B YCTHOU (hopMme.

OOyyaromuyecss U3 4YUCla JUIl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMHM 37I0POBbSI 00O€CIIeUeHbI
JIEKTPOHHBIMU 00Pa30BaTENIbHBIMU PECYpcaMu B (pOpMax, aJanTUPOBAHHBIX K OIPAaHUYEHHSIM HMX
3JI0pOBBSL.
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Ipunoowcenue 1

JUCT UBMEHEHU (IONNOJTHEHU )

B pabouyro mporpammy Io AMCHUIUTMHE «Maremartuka» 1o HamparicHuo moAarotoBku 04.03.01
Xumust; npoguib «XUMHUS OKpYXKAIOMIEH Cpenpl, XUMUYECKas SKCIEPTH3a W HIKOJOTHYECcKas
6e3omacHoCTh» Ha 2018-2019 y4eOHbIif ro11

IlepeyeHb BHOCUMBIX
Nen/mm JaemeHnT (myHkT) PII/] Mpumeuanue
U3MEHEeHU (JI0MOJIHeHUil)

OO6cyx1eHa U peKOMEHI0BaHa Ha 3acelaHuu Kadeapsl aneedpsl u duddepeHyuanvrbvlx ypasHeHut

POTOKOI Ne OT « » 2018 .

3aBenyromuii kapeapoit /B.H. Jleces/
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Ipunoowcenue 2

Pacnipenesienne 6a/1J10B TeKYLIero H py0e;KHOro KOHTPOJIst

Non/ Buo xonmpons Cymma bannos

n Oowan cymma | 1-1 mouka 2-a mouxka | 3-a mouka

1 Hocewenue 3anamuii 00 10 6annoe 00 3 0. 0o 36. 00 4e.

2 Texywuii Konmponn: 00 27 6annos 00 9 6. 009 b. 009 b.
Omeem Ha 5 eonpocos om () 0ol5 6. om00056. | omOooS56. | om0oo5 0.
TTomnHBI# PaBUIIBHBINA OTBET 1o 15 6amnos 50. 50. 50.
Henonuplii npaBuibHbINA OTBET or 3 109 6. orl 1o 3 6. or11036. | orl mo36.
OtBer, comepKalIMii  HETOYHOCTH, 00. 00. 00. 00.
OIUOKH
Boinonnenue camocmoamensbnoix
3a0anuii (peuwienue 3aoay)

om 000 12 6. om000406. | om00046 | om00046

3 Pybesxcrulit KOHmMpoJIb 00 33 6annos oo 116. oo 116. 0o 116.
TECTHPOBAHHE ot 0- no 150. ot 0- 10 56. | ot 0- 10 56. | ot 0- mo 56.
KOHTpOJIbHAs paboTta ot 0 o 186. 0or0m0606. | or01066. | or 0 10 6 0.

4 Hmoz0 cymma mekywiezo u

PyberscHo20 KOHmMpPOA 0o 706annos 00 230. 00 236 00 246

IlepBblii 3Tan (6a30BbIil)ypoBeHb) —

OIIEHKA «YA0BJIETBOPHUTEIHLHO» He MeHee 36 0. He MeHee 12 0. He MeHee 126 | He meHee 12 6
Bropoii 3Tan (NpoaBMHYTHI)ypOBEeHb) — menee 70 6.

OIIEHKA «XOPOII0» (51-696.) MmeHee 23 6 MeHee 23 6 MeHee 240

Tpernii 3Tan (BbICOKMIi YpPOBeHb) -
OLIEHKA «OTJIMYHO»

He menee 70 0.

He meree 23 0.

He meHee 23 0

He MeHee 240
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Ipunoocenue 3

IlIkana oyenueanus nAIAHUPYEMBIX PE3YTbIMAMOE 00YUEeHUSA

Texkywyuit u pyoestcrolit KOHmMPOb

Cemectp I xasa oneHNBAHHA
0-35 oannos 36-50 6annoe 51-60 6annos 56-70 6annos

II-1v Yactnunoe mocenienne | [lomnoe WU yactuyHoe | ITomHoe win | [lomHoe  moceleHue
AyJUTOPHBIX 3aHATHH. | MOCEIICHUE AYIUTOPHBIX | YACTHYHOE IMOCCIICHUE | ayTUTOPHBIX 3aHATHH.
HeynoBiaeTBOpUTENBEHO | 3aHATHHA. YacTiuHOE | ayIUTOPHBIX 3aHSATHI. ITonHoOe BEINOIHEHHE
e BBIMOJTHCHUE | BBIMOJHEHUE  MpakTHuecKuX | [TodHOE  BBHIMONHEHUE | MPAKTHYSCKHX
J1a00PaTOPHBIX U | pabort. BeImonHeHne | MpakTHYECKHUX padoT. 3aHgaTHH. Brolmonnenue
NPAaKTUYECKUX PaboOT. | KOHTPOJIBHBIX pabot, | BrimonHenue KOHTPOJIBHBIX ~ Pador,
[Toxass MOAroTOBKAa K | TECTOBBIX 3aJlaHWW HA OICHKY | KOHTPOJBHBIX  pPabOT, | TECTOBBIX 3aJaHUN Ha
0aJUTBHO-PEUTHHIOBBIM | «YOBJICTBOPUTEIILHOY. TECTOBLIX 3aJaHHI Ha | OIEHKH «OTIMYHOY.
MEPOTIPHUITUSAM. OLICHKH «XOPOIIIO».
CryneHt HE
JIOITyCKaeTCst K
POMEXYTOYHON
aTTeCcTaluu

Ilpomesicymounan ammecmayus (3auém)
Cemectp [Ixama oneHnBaHus
He3zaureno 3auyreHo
(36-60) (61-70)
111 Crynent umeer 36-60 6awioB no uroram Tekymero | CtyneHtr wumeer 36-45 OaioB MO  HUTOram

Ha OJIMH BOIIPOC.

U pyOEeKHOTO KOHTPOJIS, Ha 3a4€éTe HE OTBETHI HU

TEKYIIEro W pYOeKHOro KOHTPOJs, Ha 3auere
NPEICTABWI TOJHBII OTBET Ha OJAWH BONPOC U
YaCTUYHO (MIOJTHOCTHIO) OTBETHII Ha BTOPOH.
Crynentr wumeer 46-60 OawioB MO HTOram
TEKYIIEro U pyOeKHOro KOHTPOJS, Ha 3a4ere Ja
MOJIHBI OTBET HA OJMH BOMPOC WU YaCTUYHO
OTBETHJI Ha o0a BoIpoca.

Crynenty, umeroniemy 61-70 6amioB mo uroram
TEKYIIEro U PyOeKHOrO KOHTPOJIS, BBICTABISETCS
OTMETKa «3a4TeHoy 0e3 crayuu 3auéra.
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Ilpomesicymounas ammecmayun (IK3amen)

Cemectp IlIxana oLeHUBaHUS
HeynosnerBopurensHo Y 10BIIETBOPUTEIBHO Xoporio OTan4HO
(36-60 6amIOB) (61-80 GamtoB) (81-90 GamoB) (91-100 6annoB)
v Crynent umeer 36-60 | Ctynent wumeer 36-50 | Cryment mmeer 51-60 | Crymentr wumeer 61-70
6a/uloB 1O  WTOraMm | OasuioB o uroraMm | 6ayuioB 1O  WTOoraM | OajjaoB IO  HMTOraM

TEKYIIETO U PYOEHKHOTO
KOHTpOJISI, HAa dK3aMeHe
HE JIaJl TTOJIHOT'O OTBETa
HH Ha OJIMH BOIIPOC.
CryneHr umeer

36-45 GasioB o
UTOTaM  TEKYyIIEro U
PYOEXKHOrO KOHTPOJIS,
Ha JK3aMeHe Jan
MOJIHBIA OTBET TOJBKO
Ha OJIUH BOIIPOC.

TEKYIIET0 W PYOEKHOr0
KOHTPOJISI, Ha HK3aMEHE
Jlall  TONMHBIA OTBET Ha
OIIMH BOIPOC M YaCTHYHO
(TIOJTHOCTBIO) OTBETHJI HA

BTOPOH.
Crynentr wumeer 46-60
OasoB o UTOTaM

TEKyLIETO M PYOEeXKHOro
KOHTPOJS, Ha DK3aMeHe
Jal  TIONHBIA OTBET Ha
OAuH BOIPOC WIH
YaCTUYHO OTBETHJ Ha BCE
BOIPOCBHI.

CTyAeHT UMeeT 10 UTOraM
TEKyLIET0 M PYOEeKHOro
KoHTpoist 61-70 OGasoB
Ha DOK3aMeHe He jal
HOJHOTO OTBETa HU Ha
OZIMH BOIIPOC.

TEKYIIEro "
PYOCKHOTO KOHTPOJIA,
Ha  OK3aMeHe  Jan
TIOJTHBIA OTBET Ha OJHH
BOPOC W YaCTUYHO
(TIOJTHOCTBIO)  OTBETHII
Ha BTOPOM.

Crynent umeer 61 —
65 OamioB 1O WTOraM
TEKYIIEro u
PYOEXHOrO KOHTpOJIS,
Ha  OJK3aMeHe  Jal
MOJIHBINA OTBET HA OJUH
BOPOC W  YaCTUYHO
OTBETMJI Ha BTOPOM.
Crynent umeer 66-70
0a/UIOB 1O  WTOraM
TEKYIIEro u
PYOEXHOro KOHTpOJIS,
Ha  OJK3aMeHe  Jan
IOJIHBIA OTBET TOJBKO
Ha OJIMH BOIPOC.

TEKYIETO ¥ PYyOSKHOTO
KOHTpOJIS, HAa JK3aMeHe
Jlaj TIONHBIM OTBET Ha
OJTUH BOIPOC u
YaCTHYHO (TIOJIHOCTBIO)
OTBETHJI Ha BTOPOH.
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