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1. leau u 3aaa494 JUCUMIIJIMHBI
Heabro MaremMaTHdeckoro oOpa3oBaHUs OakajgaBpa SIBISETCS: OOYYEHHE CTYACHTOB OCHOB-

HBIM IIOJIOXKEHHUSM M METOJaM MAaTeMaTHKH, HaBbIKAM IOCTPOCHMS MaTeMaTHYeCKUX J0Ka3a-
TEJIbCTB IIyTEM JIOTMUECKUX PACCYXAECHUH, METOJaM pelleHus 3ajau.

3ajgaveli M3y4yeHHUs JUCLMUIUIMHBL SBISETCS 00y4YeHUE CTYACHTOB OCHOBHBIM MareMaTHye-
CKHUM METOJaM, UX 3HAKOMCTBO C Pa3JIMUHbIMHU IPUIIOKEHUSIMHU 3TUX METOJOB K PELIECHUIO MpaK-
TUYECKHUX 3aj]ad, Jejias IpU 3TOM YIOp Ha T€ pa3fesibl MaTeMaTUKU, KOTOPbIE B COOTBETCTBUU C
y4eOHBIMHU IIJIAHAMH UMEIOT Ba)KHOE 3HAYEHHE JJISi TOTO WJIM MHOTO MpOo(uis MOATOTOBKU CIIe-
L{UAJIUCTOB.

2. MecTO AUCUMIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas TUCLHUINIMHA SBIIAETCS MPEIIECTBYIOMEH Ul CIECAYIOIUX €CTECTBEHHOHAYUYHBIX U
o0menpopeccuoOHaIbHBIX y4eOHBIX JUCHUIUIMH, MPETYCMOTPEHHBIX B y4EOHBIX IJIaHAX CHElH-
anbHOCTEeH HarpaBieHUst « CTPOUTENBCTBOY: WH(POPMAIIMOHHBIE TEXHOJIOTUH, (PU3UKA, HHKECHEP-
Has U KOMIbIOTepHas rpaduka, MEXaHUKa: TeopeTHyeckas MexaHlKa, MeXaHUKa )KMJIKOCTH U ra-
3a, TEXHUYECKasl MCXAHUKA, WH)KCHEPHBIC U3bICKAHUs B CTPOUTEIBCTBE: HHKEHEPHAs I€0JIOTHUs U
reo/1e31sl, CTPOUTENIbHAS MEXaHHKa, IEKTPOTEXHUKA U AIEKTPOCHA0KEHHUE.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ no JTMCHMUIIJIMHE, COOTHECCHHBIX ¢ HHIUKA-

TOPaMHU JOCTHKEHHsI KOMIIeTeHIIHii

Tabauya 1
Koa mo ®I'OC NHaukaTopsbl A0CTHKEHUSA IInanupyemsble pe3yjbTaThl 00yUeHHs 110
AMCLHUILIMHE
OomenpodgeccuoHaabHbIE
OIIK-2 OIIK-2.1 OcymiectBisieT cOOp U | 3HATH:
CrocobeH ocy- | 00pabOTKy CTaTUCTHYECKUX JaH- | OCHOBHBIE TOHSATHS aireOpbl U T'COMETPUH,
LIECTBIIATH HBIX, HEOOXOAMMBIX JUISl pacueTa | MaTeMaTH4YeCKOro aHajau3a, TEOPUU BEpOAT-
cbop, 0OpaboT- COLIMaJIbHO- U (PMHAHCOBO- HOCTEM M MaTeMaTH4YECKOM CTaTUCTUKH, a

Ky U CTAaTUCTU-
YeCKUU aHaiIu3

JKOHOMHMYECKUX TTOKa3aTeyieil Ha
MHUKPO-, ME30- U Makpo - ypOB-

TaK)K€ MX MPOCTEHIIME IPWIOKEHUS B IPO-
(eccuoHANbHBIX TUCIUIUIMHAX;

JAHHBIX, HE00- | msx; METO/Ibl PELICHHsT MATEeMAaTHYECKUX 3a/ad 10
XoAumbIX Uit | OIIK-2.2 OOpabaTblBaeT M aHa- | YUCIOBOTO WU JPYroro TpedyeMoro pesyiib-
pelICHNA  TO- | qu3upyeT CTATUCTHYECKYIO HH- | TaTa (rpaduka, GopMyiisl U T.II.)

CTaBJICHHBIX dopManuio IS pPEeHICHUS I0- | yMeTh:

OKOHOMMHYECKUX | cTapieHHBIX SKOHOMHYECKHX 3a- | HCIIONB30BaTh B IMPO(QECCHOHATBHOW Jes-
3anaq nad. TENLHOCTH 0a30BbIE 3HAHMS MATEMATUKY;

CTaBUTH 1eNHU U (HOPMYIUPOBATH MaTEMaTH-
YECKYI0 IIOCTAaHOBKY 3a/lay, CBS3aHHBIX C
peanuzanueit mpodecCuoOHATBHBIX ()YHKIIHIA;,

MPOTHO3UPOBAaTh  BO3MOKHBIA  pe3yabTaT
MpeIaraéMoro MaTeMaTHYeCKOTO PEeIIeHUs,
YMETh OLICHUBATh €r0 3HAUCHUS

BJIA/IETh:

MaTEeMaTUYCCKUMHU, CTATUCTHYCCKUMH H KO-
JUYECTBEHHBIMU METOJaMH PEIICHUS THIIO-
BBIX OpPraHU3AIlMOHHO-YNPABIEHYECKUX 3a-
ag;

MaTEMaTHYECKON JTOTUKOHM, HEOOXOMMMOM IS
bopMHUpPOBaHMS CYXKICHHH TI0 COOTBETCT-
BYIOIINM MPOQeCcCHOHATBHBIM MpodiieMam




4. O0bEéM IMCUMIJIMHBI M BUABI Y4e0HOH padoThI

Taonuua 2
Bcero yacos Pa30uBKa no cemecrpam
Buabl yueOHoii padoThI 0300 0300
1 2 3
KonTakTHasi padoTa (Bcero 4acoB) 100/2.78 36 36 28
B ToMm umcne:
JICKITUH 34/0.94 12 12 10
ITpaktuyeckue 3ansatus (I13) 66/1.83 24 24 18
Camocrosietias 512/14.2 168 168 176
pabora (Bcero)
B ToMm unce:
TEMBI JJIsl CAMOCTOSATEIHHOTO U3YUECHUS 292/8.1 92 92 108
[ToaroroBka K MpakTUYECKUM 3aHATHSAM 100/2.78 32 32 36
Hozroroska ¥ 120/3.33 44 44 32
3a4eTy/3K3aMeHY
Bun otuérHocTH: 3a4er, 9K3. 9K3aMeH 3a4er IK3aMeH
OO0masi Tpy10€MKOCTh 612/17 204 204 204
5. Conepikanue IUCHUNITHHBI
5.1. Pa3gesibl AMCHUIIMHBI U BUABI 3AHATHI
Tabnuya 3
No HaumenoBanue pazaena aucuuriaudbl | Yacel nekuuoHHbx | Yacel npaktuye- | Mtoro
B 10 ceMecTpam 3aHATHI CKUX 3aHSATUU 4acoB
1 cemecTp
Bcero: 12 24 36
1 | Jluneiinas anreGpa 2 4 6
2 | DneMeHTHl BEKTOPHOH anredpsl 2 4 6
3 | AHanmuTHuecKasi TeOMEeTpus 2 4 6
4 | Teopus npenenos 2 4 6
HuddepennnansHoe ncyrcaeHue
5 - . N 4 8 12
GyHKIMI OHON IepeMeHHOM
2 cemecTp
Bcero: 12 24 36
JuddepennmanbHoe HCUUCTICHHUE
6 . 4 8 12
(GYHKITMI HECKOJBKHX TIEPEMEHHBIX
7 | MHTerpanbHOe CUYHCIIEHUE 4 8 12
8 | Auddepennmansueie ypaBHEHUS 4 8 12
3 cemecTp
Bcero: 10 18 28
9 Psner 3 6 9
10 KpaTHbie, KpHBOJIWHEIHBIE U TIOBEPX- 3 6 9
HOCTHBIC HHTETPAITBI
11 | OcHOBBI TEOPUH BEPOSTHOCTEH U 4 6 10




‘ MaTeMaTH4eCKON CTaTHCTHKH ‘ ‘ ‘

5.2. JIeKIIMOHHBIE 3aHATHSA
Tabnuya 4

NeNe
n/n

HaumenoBaunue
pasjena TUCIUILTUHbI

Coneprkanue pa3ienoB

1 cemecTp

JInneitnas
aaredpa

Omnpenenurenu 2-ro u 3-r0 MOPSAIKA, KX CBOMCTBA. MUHOp U anredpanye-
CKO€ JIONIOJTHEHHE dIeMeHTa omnpenenutens. [lonstue o6 onpenenutene N-
ro nopsjaka. Pemienue cucreMm JUHEHHBIX ypaBHEHUN MeToioM Kpamepa.
[Tonsitue o marpuiie. CiioxkeHUE, YMHOKEHUE MATPUL]. Y MHOKEHHUE MaT-
puIl Ha yucio. YMHOXeHue AByx matpull. OOparHas matpuna. Matpuu-
Hasl 3alMCh U MAaTPUYHOE PELIEHUE CUCTEM ypaBHEeHMI. MeTtox ['aycca pe-
IICHHS CUCTEM JIMHEWHBIX ypaBHEHUI.

DJ1eMeHThI
BEKTOPHOMI
ajredpbl

Bekropnas anredpa. [lonstue BexTopa. JInHeitHple onepanuu Hajl BEKTO-
pamu. [ToHsTHE NTMHEIHOW 3aBUCHUMOCTH BEKTOPOB. JIHEeHAas 3aBUCH-
MOCTb BEKTOpPOB Ha IUIOCKOCTH. basuc Ha nmockoctu. [Ipoeknus Bekropa
Ha ocb. CKaJIsIpHOE, BEKTOPHOE, CMELIAHHOE MPOU3BEIEHUS BEKTOPOB U UX
cBoMcTBa. Hampapisiromuye KOCHHYCHI BEKTOPOB. ['eoMeTpruecKuil CMBICIT
BEKTOPHOI'O U CMEIIAHHOI'O TPOU3BEACHUN BEKTOPOB.

AHaJuTHYECKAA
reoMeTpus

AHanuTHueckas reoMeTpHsl Ha IJI0CKOCTH. Pa3nuuHble ypaBHEHUS TPSIMO
auHuK. Touka nepeceyeHus AByX MPSAMBIX, YTOJI MEKIAY ABYMsI IPSMBIMH.
KpuBbie BTOpOro nopsijika: OKpy>KHOCTb, 3JUIMIIC, TUIIepOoa, napadoia.
YpaBHEHHUE IIIIOCKOCTH, IIPOXOALICH Yepe3 JaHHYI0 TOUKY IIEPIECHIUKY-
JSIPHO JaHHOMY BekTopy. OO1iee ypaBHEHHE TUIOCKOCTH. Y PaBHEHUE
IIJIOCKOCTH B OTpe3Kax. PaccTosiHUE OT TOYKH 10 INIOCKOCTU. YTOI MEXIY
IJIOCKOCTSIMU. Y CJIIOBHSI MAPAJUIEIBHOCTH U IEPIEHINKYJIIPHOCTH TUIOCKO-
creil. [Ipsmas B npoctpancTBe. KaHOHMUECKOE M TapaMeTPUYECKHUE ypaB-
HEHHs NIPSMOM B IIPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMU B IPOCTPAHCTBE.
YcnoBus napaienbHOCTH U MEPIEHAUKYIAPHOCTH IIPSMOM U INIOCKOCTH.
Touka nepecedenust npsiMoit u miockocty. [loBepxHocTH 2-ro nopsiika u
UX KAHOHWYECKHE YPaBHEHUSAM: SJUIMIICOUIbI, THIIEPOOIOUIbI, Mapado-
JIOUJIbI, HWJIMHJPBI 2-TO NOPSAJKa; KOHYC 2-T0 MOpsIJIKa.

Teopus
npeeioB

[Tpenen pynkuum npu x — 400, x —> —00, X —> Xq,0€CKOHEYHO 00JIb-

e GyHKIHUU U X CBA3b C OECKOHEUHO MajbIMU. OCHOBHBIE TEOPEMBI O
y 0 y y
npenenax. PackpeiTue HeonpeaeneHHOCTEN Bpma6 ,— . [lepBslii 1 BTOpOI

«3aMeyvarenbHble» npeaersl. CpaBHEHHEe OECKOHEYHO MabIX ()YHKITHA.
OpnHocTopoHHHME TIpenesbl. GyHKINN. beckoHeYyHO Mabie (YHKIIMH U UX
cBoiicTBa. beckoHeuHO Mable GYyHKIIMN U OECKOHEUHO OO0JIbIINEe PYHKIIMU
U UX CBsI3b C OECKOHEUHO MaibIMU. [1epBbIif 1 BTOpOH «3aMedaTenbHbIe»
npenensl. [lonsTie HenpepbIBHOCTH QyHKIMH. TOYKM pa3peiBa, X Kiac-
CU(UKAIHSL.

JudpdepenunanbHoe
HCYHUCJIeHHE
(¢yHKuUMi ogHOM
nepeMeHHOH

[Ipon3BoIHBIE OCHOBHBIX AJIeMEHTapHbIX QpyHKUM. [Ipon3BoaHas ciox-
HoM (pyHkumu. [IponsBoaHas GyHKIMHU, 33JaHHON TapaMETPHUECKH.
Huddepenunan GpyHKINH, €r0 TEOMETPUYECKUIN CMBICI U UCIIOJIb30BaHUE
JUIs IpUOIMKEHHBIX BeIuKciaeHui. [Ipasuio Jlonurans u ero UCIoab30Ba-
HUE JJIs1 pacKpbITHsI HeonpeeneHHocTel. McenenoBanue GpyHkuu ¢ mno-
MOIIbIO POU3BOJHOM: HaX0XIEHUE €€ SKCTPEMYMOB, HAUOOJIBILIETO U
HauMMEHBLIET0 3HaYeHNUH Ha 3aJJaHHOM OTpe3Ke. ACUMITOTHI rpaduka

dbyskmn. O01as cxema ucciae1oBaHusl QyHKIINN | TOCTPOCHHS €€

4



rpaduka.

2 cemecTp

DOyHKIUUHA
HECKOJBbKHX
nepeMeHHbIX

3aauu Ha HAXO0XICHHUE U TIOCTPOEHUE 00JIacTH orpeeeHus] PYHKIINU

nByx nepemeHHbIX(D/I]). [Ipenen u HenpeppIBHOCTD (YHKIIMU ABYX I1e-
PEMEHHBIX.

3asaun Ha HaXOXJAECHHUE YaCTHBIX ITPOU3BOIHBIX | -r0 MOpsIKa, CI0KHON

dbyHkMK. 331241 Ha BHIYUCIICHUE PUOIMKEHHBIX 3HAUCHUH 3aJaHHbBIX
BBIpKEHUH ¢ HUcmosib3oBaHueM noiHoro nuddepenmnuana OJII1. Pemenue
3ana4 Ha ucciuenopanue OJII1 Ha skcTpeMyM, U HaAXOKIECHIE HAUOOIbIIIe-
ro ¥ HaMMEeHbLIEro 3HaueHuii. Haxox1eHne npon3BOIHOM 10 3aJaHHOMY
HarpaBjieHU10. PeleHue 3a1a4y Ha MCIIOJIB30BAHUE METO/1a HAUMEHbIINX

KBaJPaTOB Ui 00pa0OTKH SKCIEPUMEHTAIBHBIX JaHHBIX.

HNuTerpanabHoe
HCYMCJIEHHe

OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS: HETIOCPEACTBEHHOE HHTETPUPOBa-
HUE, METO/I MTOABEICHUS 1101 3HaK nuddepeHImana, MeTo1 3aMEHEI Tepe-
MEHHOM, METOJI UHTETPUPOBaHUs 110 yacTsAM. KoMmIuiekcHble uncia. A-
reOpandeckas (opma 3amucu KOMILIEKCHOTO Yncia. MoayIlib M apryMeHT.
JleficTBUs HAJl KOMIUIEKCHBIMH YMcIaMu. TpUroHOMETpUYECKas U MoKa3a-
TenbHas GopMBI 3anucu KoMIiekcHoro uucia. ®opmyna Myaspa-
Jlarmaca. MHorowiensl. Pa3iioxeHnne MHOTOUYJIEHA HA JIMHEWHBIE U KBaJl-
paTHble MHOXKUTENU. IHTErprpoBaHue paluoHaabHbIX poOeil. Tursl
npocTeimux apodeit u ux uHTerpupoBanue. HTerpupoBanue pamnuo-
HAJIBHBIX JIpOOEH METOOM pa3ioKeHus Ha mpocTeimme apoou. MuTerpu-
pOBaHKE MPOCTEHIINX UppaAMOHATBHBIX QpyHKIMA. HTErpHpOoBaHue Tpu-
TOHOMETPUYECKUX (DYHKIIUH, YHUBEPCATbHAS TPUTOHOMETPUICCKAs 1101~
CTaHOBKa. Brluncnenue onpenenéHHOro HHTErpaia ¢ moMOIIbI0 (GOPMYIIbI
HreroTona-JleitOnuna. 3aMeHa nepeMeHHON B ONpeIeIEHHOM UHTErpase.
WNHTterpupoBanue 1o 4acTsam JJis onpeneneéHHoro uarerpaia. [punoxenus
oIpeAeNéHHOro0 NHTErpaia: BhIYMCIECHUE IO el miIockux Guryp, Juim-
HBI TyTH KpUBOi, 00beMoB Tesl. HecoOcTBeHHbIE HHTETpaibl. Beruncienue
WHTETPAJIOB ¢ OECKOHEYHBIMU TPAHUIIAMHU U MHTETPAJTIOB OT Pa3phIBHBIX

(byHKLIMH.

JudpdepeHunanbHbIe
YPaBHEHHUA

VYpaBHeHUs ¢ pa3feNsaoIUMUC TEPEMEHHBIMU, OTHOPOAHbBIE U IMHEIHbIE
ypaBHeHUs 1-ro nopsiaka. Jnddepennnanbrple ypaBHEHUs 2-T0 TOPSIKA.
[Ipocreiimme ypaBHEHUsI, TOMYCKAIOIINE MOHWKEHUE MOpsAKa. JIMHEHHbIe
muddepeHnranbHble ypaBHEHHs 2-T0 nopsiaka. JInHelHble 0AHOPOIHbIE U
HEOJIHOpO/IHbIE YpaBHEeHHUsI. JInHelHbIe nuddepeHuanbpHble ypaBHEHUS C
MOCTOSIHHBIMU K03 puuineHTamMu. Pemienre oTHOPOHBIX U HEOAHOPOI-
HBIX AUQPepeHnanbHbIX YPaBHEHUH ¢ TOCTOSSHHBIMU KOA((UIIUEHTaAMHU C
IIPABOM YaCTBHIO CIIEHUAIBHOIO BUJA.

3 cemecTp

Pann1

Uucnosslie psiabl. CxoauMocTh U cymma psiia. OCHOBHBIE CBOMCTBA CXO-
nsammxcs panoB. Heobxonnmoe ycinoBrue cXOAMMOCTH 3HAKOMOJIOKUTEb-
Horo psana. Teopemsr cpaBHeHus. [Ipusnaku [lanam6epa, Komu. 3nakoye-

penyrommecs psanbl. [Ipusnak Jleit6nuna. [lorstie o GQyHKIIMOHATEHOM

psane. Crenennslie psiabl. UHTEpBan u pagnyc cxoauMoctu. GopMyibl
Maxkuopena u Teitnopa. Paznoxxenne Gynkmuii B psiupl Makiopena.

10

JBoiiHoOIM,
KPHUBOJIMHEHBIH,
NOBEPXHOCTHBIE
HHTErpaJbl

JIBOMHOI MHTETpAJI, €r0 CBOMCTBA U BBIYUCIICHUE CBEJEHUEM K IIOBTOPHO-

My. [IoHsATHE O TPOWHOM MHTErpasie. 3aMeHa EPEMEHHBIX B KPATHBIX WH-

terpanax. KpuBoauHeiiHbIe HHTETpaJIbl, UX CBOWCTBA U BeIuMCieHuE. [1o-

BEPXHOCTHBIE MHTErpaisbl. [IprunoxeHnst KpaTHBIX, KpUBOJIMHENHBIX U T1O-
BEPXHOCTHBIX MHTETPAJIOB.

11

OcHoBBI TEOPUH --
BEPOSITHOCTEI U

OO0ure mpaBuia KOMOMHATOPHUKH: IIPABHIIO CYMMBI, TIPABUJIO IIPOU3BEIE-
Hus. Pa3mernenus, nepectaHoBky, couetanus. CirydailHble COOBITHS U
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MaTeMATH4YeCKOM
CTATHCTHKHU

onepanuu HaJl HUMHU. HecoBmecTHble coObITHA. [TonHas rpymnna nomnapHo
HECOBMECTHBIX coObITHI. Kitaccuueckoe ornpeneneHue BepOsTHOCTH.

CBolicTBa KJIACCUYECKON BEPOATHOCTH. Y CIIOBHASA BEPOSITHOCTh. Dopmyna

nonHo# BepossTHOCcTH. Dopmyna baiieca. [loBTopHbIE ucnibiTanus. buHo-

MuabHOE pacnpenenenue. @opmyna bepnynnu. HauBeposiTHeiiee 3Ha-
YCHHE YKCIIa osIBIICHUsT coObIThsA. JIokanmbHas Teopema Myaspa - Jlama-

ca. Pacnpenenenue I[lyaccona. [lonunomuansHoe pacnpenenenue. Ciy-

qaifHas BenuunHa. OyHKIms pacnpenenenus. CBOHCTBA GYHKIIMH pacmpe-
JeneHus. JJMCKpeTHbIE U HENIPEPBIBHBIE CiIy4yailHble BEJIMUMHBL. [[10THOCTH
pacnpenenenus, €€ ceoricTBa. HopmanbeHbIid 3aKOH pacnpenenenus. Hesza-

BUCHMbIE CITydaliHbIC BeJTMUMHBI. YHCIOBbIC XapaKTEPHUCTUKHU CITyYaHbIX
BeIMYMH. Marematudeckoe oxxujanue, e€ croiicrsa. Koapdunument xop-
pensiiuu, ero cBoiictBa. OCHOBHBIC TIOHSITHS MATEMAaTHYCCKOM CTATUCTH-
KH: BEIOOpOYHAsI COBOKYITHOCTh, FCHEpalibHAsl COBOKYITHOCTbD, TOBTOPHAs

BBIOOpPKA, OECIIOBTOPHAS BBIOOPKA, OTHOCUTEIILHBIN MTOKA3aTelb BHIOOPKHU.
OmmbKa penpe3eHTaTUBHOCTHU. | eHepasibHas cpeiHsis, BRIOOPOYHas Cpe/l-

Hsis. Y CTOWYMBOCTH BEIOOPOYHBIX CpeHUX. [[oBepuTEeNbHbIE HHTEPBAJIbI
JUTSI OLICHKH MATEMaTUYECKOTO 0KHIaHHUSI HOPMAJILHOTO pacpe/IeICHUsI.
Orenka BepoATHOCTH (OMHOMHUAIBHOTO PACIIPEICTICHHs) IO OTHOCUTEb-

HOI yactoTte. CTaTucTUYeCcKOe pacnpeseneHue Bpioopku. [lonmuron yacror,

rucrorpamMma 4acCTorT.

5.3. JlaGopaTopHble 3aHsATHS (He MPETYCMOTPEHbI)

5.4. lIpakTHyecKkue 3aHATHS
Tabnuua 5

Copnepxxanue paszaena

1 cemectp

Beruucnenue onpenenureneil. Pemenne cuctemM JIMHEWHBIX YpaBHEHUN
metonoM Kpamepa. Crnoxxenue u ymMHOkeHUe MaTpull. Haxoxnenue o6-
paTHOI MaTpulbl. Pemenne cucreM ypaBHEHM MaTPUYHBIM METOJIOM H
MeroqoM ['aycca.

Pemenue 3a1a4 Ha HaAXOXKJIEHUE KOOPAMHATHOM (POPMBI 3alMCH BEKTO-
pa, €ro JJUHBI, ONPEAEIECHUS X B3aUMHOIO PAacCIOJIOKEHUS BEKTOPOB
Ha IUIOCKOCTH U B MPOCTPAHCTBE. BrIUnCIEHNE CKaIAPHOrO NMPOU3BEE-
HUSl BEKTOPOB, HAaXOXICHHUE YCIOBHUS UX MNEPHEHIUKYIsIpHOCTH. Cka-
JSIPHOE TNPOMU3BENECHHE JIBYX BEKTOPOB, YCIOBHE IEPIEHINKYISIPHOCTH
BEKTOPOB. BekTopHOE M cMelIaHHOE MPOU3BEAEHHS BEKTOPOB U UX I'eo-
MeTpUYeCKUi cMbICH. [IprunokeHre BEKTOPHOrO U CMEIIAHHOTO MPOU3-
BEJICHUI1 BEKTOPOB ISl PEIIEHNs TEOMETPUUECKUX 3a7au

NeNe HaunmenoBaunue
n/m | pasnena JUCIUTUTAHBI

1 JIuneiiHasn

ajiredopa

JIeMEeHThI
2 BEKTOPHOI1

aJredpsl
3 AHaJuTHYECKASA

reoMeTpus

AHanuThueckas TeOMETpUs Ha IUIOCKOCTU. Pa3znuuHble ypaBHEHUs nps-
Mol nuHuu. Ilepexon oT ogHOro BUAa GOopMyibl IPSIMOM K APYyroMy BH-
ny. Todka nepecedeHusl IBYX NPSAMBIX, YTOJI MEXKIY ABYMS HPSIMBIMH.
KpuBbie BTOpOro mopsiaka: OKpyKHOCTb, 3JUIMIIC, TuniepOoa, napaboa.
Bunbl ypaBHEHUH MIIOCKOCTH: YpaBHEHHE IUIOCKOCTH, NMPOXOIANIEH de-
pe3 JaHHYI0 TOYKY MEPHEeHIUKYIIPHO JTaHHOMY BEKTOpY; o0Ilee ypas-
HEHHUE IUIOCKOCTH; YPABHEHME INIOCKOCTH B OTpe3Kax. 3aJadd Ha I10-
CTPOCHHE IIJIOCKOCTH, BBIYMCIICHHE PACCTOSHUSA OT JAHHOM TOYKU [0
IUIOCKOCTH, YIJIa MEXAY IUIOCKOCTAMH. YCJIOBMs NapauIeIbHOCTH U
NEePIEeHIUKYIIpHOCTH TulocKkocTed. Ilpsimas B mpocTtpancTBe. KanoHU-
YECKOE M NMapaMEeTPUYECKUE YPABHEHMS NPSMOM B IPOCTPAHCTBE. YTOII
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MEXIy OPSIMBIMM B IIPOCTPAHCTBE. Y CIIOBHS NMapajuIeIbHOCTH U TEp-
MEHIUKYJSIPHOCTH MPAMOU U IUIOCKOCTH. TOUKa rnepeceueHust nNpsiMol u
mockocTH. [loBepxHOCTH 2-T0 MOpsAJIKa U X KAHOHUYECKHUE YPAaBHEHU-
SIM: DJUTHIICOUIBI, THIIEPOOTIOUIBI, apadOIONIbl, MIIUHAPE 2-TO TO-
pAIKa; KOHYC 2-T0 MOPSAJKA.

[Tpenen ¢pynkuuu. beckoneuno manbie GyHKIUMHM 1 UX cBolicTBa. becko-
HEeyHO OoJbInue (PYHKIUH U UX CBSA3b C 0ECKOHEYHO MalbIMU. Packpbl-

0
THE HEONPEIEIEHHOCTEN BI/II[aa ,— . 3aJ1auu Ha pacKpbITUE BCeX 7 He-
00

onpenenéHHocTel. Penenne 3a1a4 Ha HaX0XKICHHUE MTPEACIIOB C TTIOMO-

:;ZEZ; OB IIbIO TIEPBOTO U BTOPOTO «3aMevaTeIbHBIX» MpenenoB. CpaBHeHue Oec-
KOHe4YHO MaubiX GyHKIuH. [lonsTue HenpepbiBHOCTH PpyHKUIKU. OHO-
croponnue nipenensl. CBoiicTBa (PyHKIMIA, HEMPEPHIBHBIX HA CETMEHTE:
OTPaHUYEHHOCTb, CYIIECTBOBAHHE HAUOOJIBIIETO U HAMMEHBILIETO 3Ha-
YeHUH, IPOMEKYTOUHBIC 3HaUeHUs. TOUKH pa3pbiBa, UX Kilaccuduka-
us.

Nuddepenunanbuoe | [IpouszsonHbie OCHOBHBIX dI€MEHTapHBIX (yHKmMM. IIpou3BoaHas CIOKHON

HCYHUCTICHUE ¢ynkuun. Juddepennunan GpyHKIUU, €T0 TEOMETPUUECKUI CMBICT M HCIIOJb-

bynknmii 30BaHKeE AJIs1 NpUOMIKEHHBIX BhurciaeHuid. [Ipasuno Jlonurtans u ero UCmoib-

OJIHOIi 30BaHHE JUI PaCKPEITHSA HeonpeﬂeneHIfOCTeﬁ. UccnenoBanne GyHKIUH € TO-

nepemenHoii MOIIbIO TPOM3BOJHON: HAaXOXKJCHUE €€ SKCTPEMYMOB, HAHMOOIBIErO M HaW-

MEHBIIIETO 3HAYEHWH Ha 33JaHHOM OTpe3Ke. ACHMITOTHI Tpaduka (YHKIHH.
3anmaun Ha wccaenoBaHue GYHKIMN U TOCTpOeHHUeE e€ rpaduka.

2-0ii cemecTp

DYyHKUMH  HECKOJb-
KHX IepeMeHHbIX

3agauu Ha HaXO0XKJIEHHE U TIOCTPOEHUE 00JIacTH onpeseiaeHus (yHKIUN
nByx nepeMmeHHbIX(DP/II). Ilpenen n HenmpepblBHOCTh (YHKIUU JIBYX
IIEPEMEHHBIX. 3aJa4l Ha HAXO0KJIEHUE YaCTHBIX ITPOU3BOJIHBIX|-T0 1O-
psaaKa, ClIOXHOW (YHKIMHU. 3aladd Ha BBIYMCIIEHUE MPUOIMKEHHBIX
3HAYEeHUH 3a/1aHHBIX BBIPAXEHUN C MCMOJIb30BaHHUEM MOJHOTO Tudde-
pennmana @JII1. Pemenne 3amau Ha uccienosanue OJII1 Ha skctpe-
MYM, U Haxo>kKJeHHWEe HauOOJbIIEero ¥ HauMeHbIlero 3HaueHuii. Haxox-
JIeHUE IIPOU3BOJHOM T10 3a/laHHOMY HallpaBiieHHI0. Pernenue 3agad Ha
UCIOJIb30BAaHUE METO/1a HaMMEHbBIIUX KBaJApaToB il 00pabOTKH 3KC-
NEePUMEHTAIbHBIX JIAHHBIX.

HNHurerpajibHoe
HCYHUCJICHHE

OcHOBHBIE METOJbl MHTETPUPOBAHUSA: HENOCPEACTBEHHOE HUHTETPHUPO-
BaHUE, METO/]] MO/IBE/ICHUs MO 3HaK nuddepeHnuana, METo 3aMEHbI
IIEPEMEHHOM, METOJ, UHTETPUPOBaHUs IO YacTsAM. KoMIulekcHbIE 4ucC-
na. AnreOpandeckas ¢opma 3amucu KOMIUIEKCHOTO uuciia. Moaymnb u
apryMmeHr. /leficTBus HaJ KOMIIJIEKCHBIMM YHciaaMu. TpuroHomerpuye-
CKas M ToKa3aTesibHas (OpMBbI 3alIMCH KOMIUIEKCHOTO yucia. @opmyia
Myagpa-Jlamaca. MHuorousnensl. Pa3znoxeHne MHOroujieHa Ha JIMHEH-
Hble M KBaJpaTHblE MHOXHUTEIU. MHTErpupoBaHHE palMOHAIbHBIX
npo6eit. Tunel mpoctelmux npodeit n ux uHTerpupoBanue. Muterpu-
pOBaHWE palMOHAIBHBIX JPOOEH METOJAOM pAa3lI0KEHUS Ha MPOCTEH-
mue apodu. MHTerpupoBaHue MPOCTEHIINX HPPAUOHAIBHBIX (DYHK-
uuit. HTerpupoBanue TPUrOHOMETpUUYECKUX (DYHKIUH, yHHBEpCallb-
Has TPUTOHOMETpPUYECKas MOJCTAaHOBKA. BrluncieHne onpenenéHHoro
uHTerpana ¢ nomouisio popmynsl Heiorona-Jleitonuna. 3amena nepe-
MEHHOW B OIpenen€HHOM HHTerpaie. aTerpupoBanue no gactam ais
onpenenéHHoro uHTerpaia. [IpunoxeHus: onpeaenéHHOro MHTErpania:
BBIYUCIICHHE TUIOMIAAEH MIIOCKUX (DUTYp, JUTMHBI IYT'M KpUBOH, 0OBe-
MoB Ten1. HecoOcTBeHHbIE MHTErpanbl. Berunciaenne naterpanos ¢ 6ec-
KOHEYHBIMHU I'PAHUIIAMH U HHTETPAJIOB OT Pa3pbIBHBIX (DYHKITHIA.

JAnddepenuunanbubie

VYpaBHEHUS C pa3IESIOMMMUCI TIEPEMEHHBIMU, OJHOPOJHBIC W JIH-
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YPaBHeHHUA

HeliHble ypaBHeHHs 1-ro mopsiaka. Juddepeniuanpasie ypaBHeHUS 2-
ro nopsanka. lIpocreiimue ypaBHEHUs, JOMYCKAOUE TIOHUKEHUE T10-
psanka. Jluneiineie nuddepeHnuanpabie ypaBHEeHU 2-T0 Topsaka. JIu-
HEHbIE OJHOPOJHBIC U HEOJHOPOJHBIC ypaBHEHHUs. JIuHeiHble nud-
depeHranbHble ypaBHEHUS! C MOCTOSHHBIMH Kodd¢uuuentamu. Pe-
[IEHWE OJHOPOJHBIX M HEOJHOPOIHBIX IH(QepeHInanbHbIX ypaBHE-
HUHN C MOCTOSHHBIMHU KO3()()UIIMEHTAMU C MpaBoii YacThIO CIICHUATHEHOTO
BHIA.

3-ii cemecTp

Panni

Yucnossle psanpl. CxoauMocTb U cymMma psiia. OCHOBHbBIE CBOWMCTBA
cxomsamuxcs panoB. HeoOxomumoe ycioBre CXOIUMOCTH 3HAKOMOJIO-
xutenbHoro psaa. Teopembl cpaBHenus. Ilpusnaku JlanamOepa, Ko-
mu. 3Hakodepenyromnuecss psanbl. I[lpusnak JleiOnuna. I[lonstue o
¢ynkunonanbHoM psie. CreneHHble psabl. MHTEpBan u paguyc cxo-
nuMocTH. Pasnoxxkenne GyHkiui B psaa Teistopa u B psin MakiopeHa

10

Kparnble, KpusoJiu-
HeiiHble M TOBEpPXHO-
CTHbIE HHTErpaJibl

JIBOiiHOM MHTErpal, ero cBoucTBa. M3mMeHeHue nopsijika HHTErpupoBa-
HUs. BblunciieHre JBOMHOrO WHTErpajga CBEACHUEM K IOBTOPHOMY.
TpolHON MHTErpajl U €ro BbIYMCIEHHUE. 3aMEHa MEPEMEHHBIX B KpaT-
HbIX MHTerpanax. KpuBoinHeliHble HHTErpaibl U UX Beluucienue. [lo-
BEPXHOCTHBIE MHTErpasibl U UX BbluMcIeHUE. [IpHIIOKEHHS KpaTHBIX,
KPUBOJIMHENHBIX U MOBEPXHOCTHBIX HHTETPAJIOB.

11

OcHoBBI TeOpHH Be-
posiTHOCTeli M MaTe-
MATH4Y€eCKOil  CTaTH-
CTHKH.

OO6ume npaBuiia KOMOMHATOPUKH: NIPABHIIO CyMMBI, IIPABUJIO IIPOU3BeE-
nenus. Pazmenienus, nepectaHoBKY, coueTanus. CiydaiiHple COOBITUS
u ornepauuu HaJg HUMU. HecoBmecTHble coObiTHs. [lonHas rpynna mo-
IapHO HECOBMECTHBIX coObITHM. Kiaccuueckoe omnpeseneHue BeposIT-
HOocTH. CBOMCTBA KJIACCUYECKON BEPOSITHOCTHU. Y CIIOBHAs! BEPOSATHOCTbD.
®opmyita nonHoM BeposstHocTH. DopMmyia baiieca. IloBTopHBIE HCTIBI-
TaHus. buHoMuaneHoe pacnpenencHue. Popmyna bepuymu. Hause-
posTHellIee 3HaUeHUE YKcia nosBieHus: coObiTus. JlokanbHas Teope-
Ma Myaspa - Jlamnaca. Pacnipenenenue Ilyaccona. IlonmromuansHoe
pacnpenenenue. CiydaiiHasg BenuunHa. DyHKIUS pacrpeleneHus.
CpoiicTBa (yHKIMH pacnpeneneHus. J[MCKpeTHble U HENpepbIBHbIE
CIy4dailHple BeNWYUHBL. [IIOTHOCTH pacmpeneneHus, €€ CBOMCTBA.
Hopmainbnslii 3ak0H pacnpeneneHus. HeszaBucumble cilydaiiHble BEJIU-
4yuHbIl. YHCIIOBBIE XapPAKTEPUCTUKU CIydalHbIX BeIU4YMH. MaTemaTnye-
cKoe oxxuaaHue, e€ ceoictBa. KoappuiueHT koppensunu, ero CBONCT-
Ba. OCHOBHBIE MOHATUS MaTEeMAaTHYECKOH CTaTUCTHKH: BBIOOpPOYHAs
COBOKYITHOCTb, T€HEpaJibHasi COBOKYITHOCTb, IIOBTOpHasl BbIOOpKa, Oec-
MOBTOpPHAs BBHIOOPKA, OTHOCUTENbHBIN MMOKa3aTenb BbIOOpKH. Omubdka
peNpe3eHTaTUBHOCTH. | eHepanibHasi CpedHsisi, BHIOOpOUHAs CpeaHsIs.
YCTONYMBOCTh BBIOOPOYHBIX CpeaHHX. JlOBEepUTENbHBIE WHTEpPBAJIbI
JUISL OLIEHKH MAaTeMAaTHYECKOr0 OKHJAHWsS HOPMAaJIbHOIO pachpesene-
Hus. OueHka BeposTHOCTH (OMHOMHAIBHOTO paclpeieeHus) Mo OTHO-
cuTenbHOM yactore. CTaTUCTUYECKOE pacnpeneneHne BeIoopku. [lomu-
T'OH 4acTOT, TUCTOIPaMMa 4acToT.




6. CamocTosiTesibHAasi pad0Ta CTYJIEHTOB 10 JUCHHUILIUHE

TeMbl 1J1s1 CAMOCTOATEILHOI0 H3YYCHHU S
1.IToBepxHOCTH BTOPOTO MOPSAKA U UX KAHOHUYECKUE YPABHEHMUSI.
2.BBencHue B MaTeMaTUYECKUN aHAIU3. MHOKECTBO AEUCTBUTEIBHBIX YnCel. YUCIOBBIE IPOMeE-
KyTKu. Monyns uncina. [lorpemtocts BerarciaeHus (a0comoTHast, oTHocuTenbHas ). Onpenenenue
¢dbyakuun. CriocoOsl 3a1aHust GYHKIMHA. DIIEMEHTapHbIe QYHKIIUU, UX TpadUKH: 1Ie1as pallioHalb-
Has QyHKIUS, [poOHO-panoHanbHas QyHKIMs, cTeneHHas GyHkius. [lokazatenbHast u norapud-
muueckas pyHkuuu. [Ipumenenne npon3BoaHON QyHKIMM K HCCIIEA0BAaHUIO (PYHKLIMU U TEXHUYE-
CKHX 3a7a4.
3.ITlpumeHeHne TPOU3BOIHON (PYHKIIMHU K UCCIEIOBAHNIO (DYHKIIMU M TEXHUYECKUX 3a/1a4. BekTop-
¢byHKuus cKansgpHoro aprymenra. [lonstue kpuBo#, rinajgkas kpusas. KacarenbHas K KpHUBOH.
Kpususna kpusoii. Pangnyc kxpuBusnel. ['n1aBHas HopMans. bunopmans. Kpydenue kpuBon.
4.1Ipumenenue quddepeHnmana K npuOIHKEHHbIM BbIUuUcIeHUsIM. HenpepbBHOCTD (QyHKIMH.
Touku pa3peiBa 1 ux kinaccupukanus. CBOHCTBa HENPEPHIBHBIX (PYHKLUI: OTpaHUYEHHOCTb, CY-
IIECTBOBAHNE HAUOOJIBILIEr0 U HAUMEHBIIET0 3HAYEHUH, CYILIECTBOBAaHUE TPOMEXYTOUYHBIX 3HaUe-
HHUI.
5.YpaBHEHHE KacaTeNbHON INIOCKOCTH U HOPMaJIM K IIOBEPXHOCTH. MeTO] HAMMEHBIINX KBaIpaTOB
00pabOTKH IKCTIEPUMEHTAIILHBIX JTAHHBIX.
6.ITpubnnxEéHHOE BhIUMCIIEHUE ONpeAeaEHHbIX UHTerpaioB. Heco6cTBenHble unTerpansl. [Ipusna-
KM CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
7.Meton Jlarpansa penieHust JMHEHHOTO HEOJHOPOJIHOIO ypaBHEHHUS.
Cucremsl muddepeHanbHbIX ypaBHeHHH. HopmanbHas cucrema. MeTo HCKITIOUEHUS PEIICHUS
cucreMbl AU depeHInanbHbIX YpaBHEHUI.
8. lnddhepennmpoBanrne U HHTETPUPOBAHNE PSIOB.
9.IlpunoxeHuns: KpaTHBIX MHTETPajloB: BHIYMCIICHHUE MJIOLIA el MI0CKUX (Uryp; BbIUMCIEHUE 00b-
eMoB TeJl. KpuBosIMHEHHbIE MHTETrpasibl IEPBOrO U BTOPOro poaa. [Ipunoxkenns KpuBOJIMHEHHBIX
nHTerpanos. [loBepXHOCTHBIE MHTETPaAJIBI IEPBOTO M BTOPOIO POJa.
10.HopmupoBanHas ciiydaiiHas BeauurHa 3akoH 00bIux uncen. HepaBeHcTBO
Yeoniea. Teopema YeOrimena. Teopema bepnymmu. Teopema Mapkosa. Teopema [lyaccona.
WurerpanbhHas reopema MyaBpa — Jlannaca. OCHOBBI CTaTUCTHUECKOTO OIMCAHUA.
I'ncrorpamma M NOJMIOH YacTOT. DMIIMPUUECKOE pacIpeiesieHle U ero  cBoicTBa. BeibopouHble
XapaKTePUCTUKU U UX pacipeieleHus. ToueuHbIe OLEeHKH.

O0pa3en 3agaHuii 1J1s1 CAMOCTOATEILHOM padoThI cTyAeHTa HA 1 cemecTp
Pa3nes «yieMeHThI JINHEITHON U BEKTOPHOI aJired0pbl, aHAJTUTHYECKASI T€OMETPHUSsI.

1. Haiitu npousBenenue 4-B uB- A matpui A:(s _1), B :(_1 -3 _4j

0 1 2

2%1 + Xo +3X3 =4,
2. Pemmuth cucTeMy ypaBHEHHH < X + 2X, + X3 =4,  a) meTogoMm Kpamepa, 0) merogom "aycca.
3% +4X, + X3 =0

3. Hansl yetsipe Touku: A(3;2), B(2;—10), C(4;0;,—5), D(-1;2;3). Haiitn, npuMeHsst BEKTOPHYIO
anredpy:



a) yron ABC;
0) riomane TpeyronbHuka ABC,
B) 00béM mupamuibl ABCD.
4. Tlpusectu ob1iee ypaBHeHHE NMPsAMON 3X —4y +1=0 K BUIY B «OTPE3Kax» U MOCTPOUTH €€.

5. IlpuBectu obiee ypaBHEHHE KPUBOIM BTOPOTO MOPSIIKA 3x% + 2y2 +6x+4y—-1=0 K KaHOHUYE-
CKOMY BUJY U IIOCTPOUTH €€.

Oo0pazen 3agaHus AJ151 CAMOCTOSITEILHON padoThI CTy/IeHTAa HAa 2 ceMecTp

Pasznen «MHTErpaibHOE MCUMCIICHHE)

Heonpenesnennblii OnpenesieHHbIH HecoO0cTBeHHBIN
HHTErpaJ HHTErpaj HHTErpaJj
WNHTterpupoBanue noaBeaecHuEM Henocpencreennoe npumenenue | MuTerpaisl ¢ 6eCKOHEUHBIMU
M0J1 3HaK ﬂn(b(bepeHuI/Iana' ¢dbopmyiel HeroTona — Jletioanma: 1) 2 %2dx
4 ‘ !2 npenenamu: 1 j
1 J‘ X+1 dx 2 J' J-]_+\/; dx pexa ) 1—|—X6
2x% +9 cos? x . G 1
HNHTerprpoBaHue 1o 4acTsM: 3aMeHa nepeMeHHOM: 2) WNHuTerpaiibl ¢ HEOrpaHUYEH-
3) .[ (4—3x)e‘3xdx V5 HBIMU TIOJIBIHTETPATbHBIMU
2
dx d
J. L5 byHKIUAMU: 2) I—X
WuTerpupoBanue GyHKIIMN BUAA [Tnomanp miockoi GUrypsl.
AX+B AX+B . Beraucnuts miomanes GUrypsl, or-

u . o~
[ax? +bx+c  ax?+bx+c PaHUYEHHOH JTMHUAMMU:

dx _ 3. _
g [=22 3) y=(x-2)°; y=4x-8
J‘\/4+6x—x2

HMHTerpupoBaHue palioOHAIbHBIX
@yHKuHI‘/'I'
5) x +4x +4x+2 dx
x + 1 x + X+ 1)

I/IHTerI/IpOBaHI/Ie
UPPALMOHATIBHBIX (QYHKIIHI:

6) J’ dx
V1-2x —%1-2x

OO0pa3sen 3aganus 118 CAMOCTOATEIbLHOM Pa0oThI CTYAEHTAa HAa 3 ceMecTp

Pa3nen «KpaTHble, KpMBOJIMHEHbIE M TOBEPXHOCTHbIE MHTEIPAJIbI.
OCHOBBI TCOPHM BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKID

1y
1. U3MeHuTh NOpAI0K HHTErPUPOBAHUS B TOBTOPHOM MHTETpaje Idy j f(x, y)dx.
0 vy

2. IlpencraButh NBOMHOM MHTETpaj ﬂ f(x, y)dxdy B Bue moBTOpHOTO, eciu obnacts D 3amana nu-
D

HusMu. D:x%=2-y; x+y=0.
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3. BeruucauTs TpoHHON UHTETpal: .”.J- (x2 + y2 + zz)dxdydz V:0<x<3, -1<y<2,
Vv

-1<z<1.

4. BBIYMCIUTD KPUBOJIUHEUHBIA HHTErpAJT J (X + y)dxdy, » Tie AB —OTpe30K MPSAMOH, COETHSIO-
AB

mei Touku (0; 0) u (4; 2).5.
5. BbrunucanTs ¢ MoOMOLIbI0 ABOMHOIO UHTETpaia 00bEM Tejla, OTPaHUYEHHOTO KOOPAMHATHBIMU

m0CKOCTIMU X =0, y=0, z=0 ¥ II0CKOCThIO X+ Yy +2—1=0.

4. BbIYMCIUTh KPUBOJIMHEHHBIA MHTErpas J'(x+ y)dxdy,, Te AB—OTpE30K MpPAMOH, COCIUHSIO-

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

5. B xopobe 6 kpacHbiXx U 4 cuHUX Kapanjama. Haynady u3BnekaroT Tpu kapanaama. Haiitu Bepo-
SITHOCTb TOTO, YTO J[BA UX HUX - KPACHBIE.

Y4eOHO-MeTOAHYECKOE 0DecTeueHHe CAMOCTOATEIbHOI PadoThI CTY/IEHTOB

1. Aonynxamumos C.-M. C. Coophuuk 3aganuii UTP no puciuminbe «Teopus BEpOsSTHOCTEH U MaTeMaTH-
YyecKas CTaTUCTUKa» (U1 CTYACHTOB BCEX CIEHHUalbHOCTEH OuHOW (opmbl oOyuenus) — ['posubiii WITL]
ITHTY, 2011.
2. Hamaesa JI. 111., MarameBa X. [1. Jlunelinas anreOpa. YdeOHOe MOCOOHE 11O W3YUEHUIO pas3zeina - ['po3-
weiid, UL TTHTY, 2013.
3. Maramesa X. I[1. JluckpeTHas maTematuka. YdeOHoe nocobue - ['po3nsiii, UIIL[ ITTHTY, 2014.
4. Caunos B. A. KpatHble, KpuBOJHUHEHHbIE U TOBEPXHOCTHBIE MHTErpansl. — [ 'posnsnii, UITL TTHU, 2010.
5. Caryepa II. D. KomruiekcHbie ynciia. Y4eOHO-METOIMUECKOE MOCOOUE M0 M3ydYeHHo pasjena. — [ pos-
weiid, UL TTHTY, 2016.
6. Ymapxamxkuer C. M., Ymapxamkuesa JI. K. [Ipaktukym mo Teopuu mosrst. — ['po3znsiii, 2009.

7. TaugaeB A.M. luddepeHnnanpHoe ucurciaenne GyHKINU OHON niepeMeHHoi. COOpHUK 3aJaHnuil. —
I'poznwrii, UITL TTHH, 2010.
8. TauaeB A.M. MHTrerpanbHoe ucuncienue QyHKIMK OAHOH nepeMeHHoi. COOpHUK 3alaHMH. —

I'poznsrii, UIL TTHH, 2010.

7. OueHoYHBbIE CPeACTBA
7.1. Bonpochl K 3K3aMeHy

MEPBBIA CEMECTP
JInneitHas aare0dpa, 3J1eMeHThI BEKTOPHOI'0 AHAJIM3a, AHATUTHYECKasi TeOMeTPHUs

Onpenenurenu 2-ro ¥ 3-To NOPSAAKOB, UX OCHOBHBIE CBOMCTBA ONPEAEIUTENEH

®opmynsl Kpamepa it penieHust CUCTEM JTMHENHBIX YPaBHEHUI

Merop 'aycca pelieHus cUCTEM JTUHEHHBIX YPAaBHEHUN

MatpuuHblii cioco0 pelieHns CUCTeM JTUHEHHBIX YpaBHEHHM

CkansgpHO€E MPOU3BEAECHHUE BEKTOPOB

VYcnoBus mapajuieIbHOCTH M YCIIOBHS IEPIEHANKYIISIPHOCTH JIByX BEKTOPOB

BekropHoe nmpou3BeileHHE BEKTOPOB

CMemaHHoro Npon3BeIecHNE BEKTOPOB

. Jlnuna BekTopa

10.YpaBHeHUE NpsMOM, NPOXOASAIIEH Yepe3 3aJaHHYI0 TOYKY MEPHEHANKYISPHO HOPMaJIbHOMY
BEKTOPY IPSIMOU

©CoNooakrwD R
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11.06miee ypaBHEHHE MPSMOKN Ha TIIOCKOCTH

12.YpaBHeHue IPSAMOH, IPOXOIAIIEH Yepe3 3aJaHHYyI0 TOUKY ITapaJlIeIbHO HAIPABIIIOIIEMY

BEKTOPY MPSIMOi

13.YpaBHeHuUs NpsIMOM, TPOXOAILIEH Yepe3 IBE 3aIaHHBIE TOUKHU

14.TTepexon ot ogHOM (POPMBI ypaBHEHHUsI MPSIMOU K IPyroit hopme

15.KaHOHHYECKOE ypaBHEHHUE OKPYKHOCTH

16.KaHOHHYECKOE ypaBHEHUE JILIUIICA

17. KaHoHMUECKOE YpaBHEHHE rUNIEPOOJIBI

18.Kanonunueckoe ypaBHeHHE 1apadoIIbl

19.VpaBHEHUE MJIOCKOCTH, MPOXOIAIIEH Yepe3 3a/laHHYI0 TOUYKY NEPIEHAUKYISIPHO HOPMAIBHO-
My BEKTOpPY (BBIBOJ).

20.0011ee ypaBHEHHE INIOCKOCTH, YpaBHEHHE IJIOCKOCTU B OTPE3Kax; MOCTPOCHUE TNIOCKOCTH

21.Yroa Mexay AByMs INIOCKOCTSIMHU

22.Y cnoBus NapaJyIeIbHOCTH U YCIIOBHE MEPIIEHIUKYISIPHOCTH JIBYX IIOCKOCTEN

23.YcioBUE nIepeceyeHUsl TPEeX IIOCKOCTEN B OJHOM TOUKE.

24.YpaBHEHHE TUIOCKOCTH, ITPOXOIALLIEH Yepe3 TPU 3aJaHHbIE TOUYKHU

25.KaHoHn4eckue ypaBHEHHsI IPSIMOU B IIPOCTPAHCTBE

26.1TapameTpuyeckue ypaBHEHHS IPAMOU

27.Y cnoBus NapaJIEIbHOCTH U YCIIOBHE IEPIIEHAUKYIISIPHOCTH MIPSIMBIX B IIPOCTPAHCTBE

28.YT101 Mexay NpsIMOM U INIOCKOCTBIO. Y CJIOBUE NAPAJUICIIBHOCTU U YCIIOBUSA

NEPNEHIUKYIISIPHOCTH IIPSMOH U TNIOCKOCTH

29.Touka nepeceyeHus MpsMON U MIOCKOCTH

30.00mmee ypaBHEeHHE TOBEpXHOCTH. BBIBO ypaBHEHUS chepsl

31.IlunuHapuyecKkre NOBEPXHOCTH: ONPEACICHUE, DIUIMITHYECKUN TUITUHIP

32.0AHOIOJIOCTHBIN U IBYNOJIOCTHBIN runepOosionapl. IX ypaBHEHUS U aHAIU3

IIpenen u HenpepbIBHOCTH PYHKIUU

33.IIpenen pyHKIUM IPU X —> +o0, X —> —00, X —> X,

34.beckoHeuyHo Maible pyHKIUU. OrpaHnueHHble QyHKIMH. beckoHeuyHo Oonblre GyHKIMU U UX
CBSI3b C OECKOHEUHO MaJIbIMU (DYHKIUSAMU

35.0cHOBHBIE TEOPEMBI O IIpenenax. PackpsiTue Heonpenen€HHOCTEN BUaa

o|lo

818

. . sin x
36.I1epBblit 3aMevaTenbHbIN peaen yHkuuu Yy =—— npu x —0
X

37.I0penen nocnenosarenbHOCTU. BTopoil 3ameuarensHblil npenen. HatypanbHble morapu@msl.

38.CpaBHeHNe OECKOHEUHO MajblX (PyHKIMH, DKkBUBaIeHTHbIE QyHKIMM HenpepbIBHOCTh QyHK-
uuu. Touku pa3peiBa U ux kinaccugukanus. CBolicTBa HEMPEPHIBHBIX (PYHKLINN

JAudpdepenumnaibHoe HCHHCAEHHE (PYHKIUI OHOM NTepeMEeHHOU

39.ITonsiTve Mpon3BOAHON (PYHKIIMH, €€ MEXaHUUECKUH U T€OMETPUUECKHIT CMBICII.

40. Tucddepenuman GyHKIUU U €r0 TEOMETPUUYECKUI CMBICIT

41.TIpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

42 IlpaBuna quddepeHuupoBaHus.

43.I1pou3BoiHAs CIOKHON (QYHKIIUU

44 TuddepeHumpoBaHe 3aJaHHBIX B TapaMeTpUUECKON U HEeIBHOU (hopme

45.Teopemsl Depma, Poist, Jlarpanska, Komm, Jlonurans

46.Heo6xo1uMble M JOCTATOUHBIE YCIOBUS Bo3pacTaHus (YObIBaHUS) (QYHKIIHMH.

47 MakcuMyMbl U MUHUMYMBbI (PYHKIIMH

48.TTopsinok uccaeoBaHus (YHKIMHU C TOMOIIIBIO TPOU3BOIHOM U MOCTPOEHUs e€ rpaduka

O0pasen OnJieTa K 3K3aMeHy

1.Vron Mexny nByMs BEKTOpaMH, yCJIOBUS UX NEPHEHIUKYIIPHOCTH U NApauIeIbHOCTHU (TEope-
THYECKHI BOTIPOC).
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X, + 2X, +3X5 =5,
2.Pemuth cucteMy TUHEHHBIX YpaBHEHHI MeTo10M Kpamepa 2%, — Xy — X3 =1,

X, +3X, +4X; =6.
3.Haiitu yriioBo# ko3 puuueHT npsamoii, npoxosimiei uepes Touky A4 (-2;5), B (-3;4).

4.Haiitu cnenyromue npeaensl: 1) Ilm _4. ; 2) Ilm ; 3) lim
X 5-3 x>0 24X

sin”, (2 3xj“* J9+x-3

Haiitu npousBoansle Gpynkmii: 1) y =6x— X— +3/x, 2) y= \/_\/_ ,3) y=(tgx)”*,

4) x*+y?® =sin(xy).
BTOPOI CEMECTP
Bomnpocs! k 3a4ery

DOYHKIHMN HECKOJbKHUX NepeMeHHbIX

1. OGnacte onpeneneHus,, TMHAN YPOBHS (PYHKLIMH JIBYX MEPEMEHHBIX.

2. Ilpenen v HEMPEPHIBHOCTH (PYHKIMH JBYX ITEPEMEHHBIX.

1. Yacruele npousBoansbie. [Tonnbii quddepennnar.

2. DkerpeMyM (QYHKIMH IBYX IepeMeHHbIX. Hanbombiiee 1 HauMeHblee 3Ha4eHusT PyHKIIUU
JIBYX NEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

3. IlpousBoaHas 1o HanmpaBiIeHUIO. [ paueHT ckausipHOTro 1oJs. MeToa HauMEHBIINX KBaIpa-
TOB JUI1 00pabOTKH SKCHIEPUMEHTANIBHBIX JIaHHBIX.

HNHuTerpajbHoe ucuucjieHue GyHKIUI 0JHOH IepeMeHHOH

4. TlonsTue nepBooOpa3Hoii. HeonpeaenéHuplii MHTErpaj U ero cBoiicTea. Tabnuia

HEONPEIEIEHHBIX HHTETPATIOB.

5. OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: HETIOCPEACTBEHHOE HHTEIPUPOBAHHUE.

6. Meron MHTErpupOBaHHS TOJBEACHUEM TOJT 3HAK MU epeHIrnana, METo 3aMeHbI TIePEeMEH-
HOW. IHTErpupoBaHue No 4acTsM B HEONPEACIEHHOM HHTErpase

7. KommuiekcHble uncia. Anrebpandeckas Gopma 3anmucu KOMIIEKCHOTO 4yuciia. Moynb u ap-
rymeHT. JlelicTBUS Ha/l KOMIUIEKCHBIMU YHciaaMu. TpuroHoMmerpudeckas opma 3amucu Kom-
IJIEKCHOTO YUCIIA.

8. Pa3noxeHne MHOro4jieHa Ha JIMHEHHbIE M KBaJpaTHble MHOXHUTEIH. VIHTerpupoBaHue pa-
MOHANIBHBIX Apo0ei. Turbl npoctedmmx qpodel U MX HHTETPUPOBAHUE.

9. HnTterpupoBaHue palloHaIbHBIX Apo0eil METOIOM pa3jiokKeHus Ha mpocTeimue 1poou. NH-
TErpUpPOBAHNE MPOCTEHIINX UPPALIMOHANBHBIX (DYHKINH.

10. MuTerpupoBaHue TPUTOHOMETPUUYECKUX (YHKIMH, YHUBEpCAJIbHAs TPUTOHOMETpUYECKas
MO/ICTAHOBKA.

11. 3apgauu, npuBOIAIIME K MOHATHIO ONpeaenéHHOro uHTerpana. OnpenenéHublii HHTErpal U
€ro CBOMCTBA.

12. ®opmyna Hetotona-JIeitOnuma. 3amMeHa nepeMeHHON B ONpeaeIEHHOM HHTETpalle.

13. ®opmyia HHTETPUPOBAHUS 110 YACTSIM ISl ONIPESIIEHHO WHTETpaa.

14. TlpunoxeHus onpenenéHHOro WHTErpaja: BEIYUCICHHE TUIOMAAeH MIOCKUX (Uryp, BbIUUC-
JIEHWE JUIMHBI IYTU KPUBOI, 00bEMOB Tell.

15. Hecob6ctBenHble HHTErpabl. IHTErpaibl ¢ 66CKOHEUHBIMU NpeeaMi HHTETPUPOBAHUS.

16. WuTerpainsl OT HEOTPAaHUYCHHBIX (QYHKIIHH.

JAu¢ppepenunaibHbie YypaBHEHHUS

17. Jduddepennunanbuble ypaBHeHUs: onpenenenue, nopsaok Y, pemenne 1Y.

18. uddepenunansHoe ypaBHeHHE 1-ro mopsijika: onpeaeieHue; oo1ee 1 4acTHOE PELIeHNUs.

19. Teopema cyimiecTBOBaHUS U €AMHCTBEHHOCTH pemeHus s Y 1-ro mopsiaka.

Y ¢ pa3aendromumMucs NepeMEHHBIMU: ONPEIEICHUE U TIOPSAIO0K PEILICHMUS.
20. Ognopoxansie /1Y 1-ro mopsiaka: onpeaeneHue U MOPsI0K PEIIeHUsI.
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21. Jlunentnwie /1Y 1-ro mopsiaka: onpeaesieHue U MOpsI0K perieHusl.

22. JluddepeHnnanbHble ypaBHEHH 2-T0 MOPSAKA: ONpeAeTIeHNE, BUI OOIIEro peleHus;
TeopeMa CyIIECTBOBAHMS U €JUHCTBEHHOCTH PEIICHHUS.

23.IIpocreimme ypaBHEHHUs, JOIYCKAOIME TOHMKCHHUE ITOPSAIKA:

y'=109, y' =1y, y'=1(y,y).

24.JIuneiinbie 1Y 2-ro nopsijaka: HEOAHOPOIHBIE U OHOPOAHBIE ypaBHEHUs. Teopema
CYILIECTBOBAHUS U €AMHCTBEHHOCTH PEILICHUS

25. Jluneninbie ogqHopoaHbie 1Y 2-ro mopsaka: TeopemMa o0 CTPYKTYPE €ro PeIeHHs

26. Heomnoponanslie nuHeiinsie Y 2-To mopsaka: TeopeMa 0 CTpYKType OOIIEero pereHnu

27. Jluneninbie oqHopoaHbie 1Y 2-ro nmopsaka ¢ HOCTOSHHBIMUA KO3 PUITMEHTaMU.
XapakTepuCTUYECKOE YPaBHEHNE U CTPYKTYpa OOILEro peleHus

28. Jlunennbie HeoqHOpOAHBIE [IY 2-r0 mopsiaka ¢ MOCTOSTHHBIMH KO3 GUIIUEHTaMH CO
CIIELMAJILHOM IIPABOM YaCThIO

29. Cuctemsl nuddepeHInaIbHBIX YPaBHCHUM.

O0pazen Ousera K 3a4ery

1. Haiiti uHTErpabl: I)J.(X5 — % + Wj dx; 2) _[xcos xdx; 3) 4 x
X

5x° +16
idx_
-1

2 dX 9
95 9] 7x
1 4
+00 d
o X
2. BbIuMCIuTh HECOOCTBEHHBINM MHTErPA MJIM YCTAHOBUTH €10 PACXOJAMMOCTh: j -
X
1

3. Pemnts muddepenimaibHbie ypaBHEHHST: 1) (1+ eX )yy’ =e*, y(0)=1 2) Yy’ —§ = %;

3y +x2y=x> 4y +2y'=x>+2.

TPETUM CEMECTP
BOI[pOCbI K 3K3aMeHy

Kparnble, KpBOJIMHEHbIE M TOBEPXHOCTHbIC HHTErPAJIbI
1.3agauu, npuBoAsIE K ABOWHOMY HHTETpaIly
2.BbluncieHne 1BOIHOrO MHTErpaia B 1IeKapTOBBIX KOOPMHATAX.
3.Brruncienne 1BOHOTO HHTErpaia B MOJSIPHBIX KOOPAWHATAX.
4.1lpunoxxeHus: 1BOMHOTO MHTErpaja: BbIUMCIEHHEe 00bEMA MIMHAPUYECKOTO Tela, MO 11
IUIOCKOM (PUTypBl, Macchl MJIOCKON MJIACTUHKYU C MEPEMEHHON IIIOTHOCThIO, CTATHYECKOI0 MO-
MEHTa OJHOPOJIHON MIIOCKOM (DPUTYpPBI, KOOPIUHAT LIEHTPA TSKECTU MIOCKOH (UTypbl, MOMEH-
TOB MHEPLUU MaTepUAIbHON TOUYKH, U IIJIOCKON (QUTYPBHI.
5.TpoitHol MHTErpasl U ero BEIYMCIIEHUE B JIEKApPTOBBIX KOOPAWHATAX.
6.Brruncienne TpOHOTO WHTETpaja B IWIMHAPUICCKUX U CPEPUIECKUX KOOPAMHATAX.
7.1IpuniosxeHust TPOMHOTO MHTErpasia: BeIYMCICHHE 00bEMa Tella, MacChl Teja.
8.BrruncieHne KpUBOIMHEIHOTO HHTETpalia 0 KOOPIMHATAM
9.BbluncieHrne KpUBOIMHEHHOr0 MHTErpasia o JAJUHE AYTH.
10. Brrymcrienue MOBEpXHOCTHOTO MHTETpasa 1-ro poja.
11. ITpunoxeHne MOBEPXHOCTHOIO MHTErpasa 1-ro poja: BHIYMCICHNUE MACCHI,
CTaTMYECKUX MOMEHTOB, MOMEHTOB MHEPILIMH, TUIOIIA/ 11 TIOBEPXHOCTHU
12. BeluucneHne noBepXHOCTHOTO HHTErpaja 2-ro poaa
YuciioBble 1 QyHKIHMOHAIbHBIE PS/IbI
13. Heo6xoauMmblii MpU3HAK CXOJIMMOCTH YUCIOBOTO psa
14. DranoHHBIE PSAABL PAJ TEOMETPUUYECKON MPOrpeccCHr M OO0OOIMEHHBIH TapMOHUYECKUM
pan.
15. Tlpusnaku cpaBHeHUS A uccaeaoBanust YP Ha cxoaumocThb

14



16. UccnenoBanue cxogumoct YP ¢ momMoripio 1-ro u 2-ro mpu3HaKOB CpaBHEHUS, MPEICTb-
HOTO MPHU3HAKa CpaBHEHHMs, pu3Haka Jlamambepa, paIuKaIbHOTO U WHTETPAIBLHOTO TPU3HA-
koB Komn.

17. 3nakonepemennsie psbl. [lpusnak JlelOHMIA 17151 3HAKOYEPEAYIOIIETrOCs psa.

18. JlocraTouHblii MPU3HAK CXOJMMOCTH 3HAKOIIEpeMeHHOTro psja. Teopema Pumana.

19. ®yHKIMOHATBHBIC PSIIBI

20. Crenennble psaasl. Haxoxienue nHTepBaia U pajnyca U CXOJUMOCTH.

21. Psanel Teiinopa u MaknopeHna. Pa3noxenue sineMeHTapHbIX QyHKIHIA B psia Teinopa.

OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOH CTATUCTHKH

22. O6mume mpaBwia KOMOMHATOPUKU: MPABWIIO CYMMBI, MIPaBUJIO MPOU3BEACHUSA. BhIOOpKH
ayieMeHTOB. Pa3menienusi, mepectanoBku, coueTanus. CiydaiiHble COOBITUS U OTIEPAIMH HAJT
Humu. HecoBmectHbie coObiTus. [lonmHas rpynma nonapHo HecOBMECTHBIX coObITui. Knaccu-
YeCKOE ONPEIESIEHNE BEPOSATHOCTH.

23. ®opmyna nonHoM BepositHocTH. Dopmyna baiieca. [ToBropHble ucnbiTaHus. buHOMUaITb-
Hoe pacnpenenenue. @opmyna bepnywn. HauBeposdTHeilee 3HauyeHUE YKCIIA MOSBICHUS
coObiTus. JlokanpHas Teopema MyaBpa - Jlamnaca. Pacnpenenenue Ilyaccona. Ilonunomu-
anbHOeE pacnpenenenue. Ciyuaiinas BenuuuHa. QyHKIUSA paclpeiesieHus U €€ CBOICTBa.

24. ]JluckpeTHbIe U HEMpEpbIBHBIE CIIy4aiiHble BeTWYMHBI. [[10THOCTH pacmpeneneHus, eé
cBoiicTBa. HopManbHblil 3aKOH pacnpeneiieHus. He3aBucuMmeble ciydailHble BeIWYUHBL Yu-
CJIOBBIE XapAKTEPUCTUKHU CIy4alHbIX BEJIMUMH. MaTeMaTuueckoe 0KUIaHue, €€ CBOMCTBA.

25. OCHOBHBIC TIOHATHS MAaTEMATUYECKOW CTATHCTUKH: BBIOOPOYHAS COBOKYITHOCTH, T€HE-
palibHas COBOKYIHOCTh, TIOBTOPHAsI BBIOOpPKA, OECIOBTOPHAs BHIOOPKA, OTHOCUTENBHBIN MO-
KazaTenb BbIOOpKH. OmmOka penpe3eHTaTUBHOCTU. ['eHepanbHas CpenHss, BBIOOpOYHAS
cpenssis. JloBepUTenbHbIE MHTEPBAJIBI 111 OEHKH MAaTEMaTUYECKOI0 OKUJAHUS HOPMaJIbHO-
ro pacnpenenenus. OneHkKa BeposITHOCTH (OMHOMHAIBHOTO paclpeesieHus) 0 OTHOCUTEN b-
HOM YacToTe.

O0pasen OmJieTa K 3K3aMeHy

o0 ' o0 _ 1 n
1.WccnenoBarh Ha CXOAMMOCTh YHUCIOBBIE PSABL: 1) an3 ; 2) Z( ) .

n=1 + n=0 ‘/ﬁ

2" x"
2. HaiiTi 065acTh CXOAMMOCTH CTEIIEHHOTO psija: Z >
n=1 n

3. [IpencraBuTh ABOWHOM HHTETpaT J] f (x,y)dxdy B Buae moBTOpHOTO, eciu obnacth D 3amana
D

uHASAMA. D1 x% =2— y; x+y=0.

4. BIYHCIIUTh KPUBOJIMHEHHBIN MHTETpa J'(x + y)dxdy, , Te AB — OTPE30K TPSIMOH, COeIH-

AB

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

5. B kopoOke 6 kpacHbIX U 4 cHHUX KapaHaama. Haymauy u3BiekaroT Tpu KapaHjaalia.
Haiitu BeposSTHOCTH TOTO, UTO JIBAa KX HUX - KPaCHBIE.

6. B nepBoii kop3uHe 5 6enbIX U 3 4EPHBIX 11apa, BO BTOPOil Kop3uHe 2 OenbIxX U 4 4€pHBIX
mapa. M3 nepBoil KOp3UHBI BO BTOPYIO KOP3UHY HE TIIAIs epekiaapiBatoT 2 mapa. [1lapel Bo BTO-

POii KOp3WHE TIIATENBHO MePEMENMUBAIOT U OepyT oTTyAa 1 map. KakoBa BeposSTHOCTH TOTO, YTO
ATOT map OemnbIii?
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7.3. Texkyumuii KOHTPOJIb
3agaHus 1019 TEKyLero KOHTPOJIs
IlepBblii cemecTp
1. Haiitu npoussenenue marpul A - B, ecnu:

s Jols )

2. Pemmts cucremy nuHeiHBIX ypaBHeHHN MeTogamu Kpamepa u ['aycca

3X 4+ 9%, + 7% =1,
X —3X, —9%; =8,
2% + 2%, —3%; =1.
3. Jlanbl BekTopsl d = {2;4; 1},1_5 ={3;5;2},¢ = {1,5;6}.
Haiitu: a) ckansapHoe Ipou3BEAEHHUE d - b; 0) BEKTOPHOE MTPOU3BEIEHHE d * C; B) CMELIAHHOE
npousseenue d - b - .
4. Jlanwl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHe psiMOil AB; 6) ypaBHEHHE MPSIMOIA,
npoxosaueit uepes3 Touky C napaienbHo npsaMoi AB.

A(-1; 3), B(2; 5), C(5; 1).

5. CocTaBuTh YpaBHCHUC IIJIOCKOCTH, HpOXO,Z[HH_ICﬁ Uepe3 TPH 3aJaHHBIC TOUYKHU

M;(-2;0; -1), M, (L —2; 3), M,(4,-1 2;).

6. BBIUMCIHTH MPEIeTIbI:

2-2%X=8 o o AXC+5X=3 | tgoX (X—8jx x-1-1

lim 2 —<X=C. ) |im ) lim 22 lim| =—1 ;¢ lim
D X1 e rox—12 70 7x N xZe) PO T X2

7. HaiiTi mpou3BoAHbIE CAEAYIOMMNX QYHKIU:

a) y=4/x =3 +5Inx; 6) y=(X+3)tgX; 6) yz%; 2) y=arctgx?;
X 42X
0) 2xy* —cosy =0, y. —?

Bropoii cemecTp

1. Haiitu yactHOe 3HaueHue GpyHkuuu z = 2y — x¥ + y* B touke M (4; 2).

2. HaiiTi yacTHBIe IPOU3BOAHKIE TIEPBOTO U BTOPOTO Mopsaka: z = x> + 3e* siny — y2.
. . sin(x
3. Boruncants npenenst: a) Limx3y; 6) lim 22,
X——2 x—=0 4x
y—4 y—0

4, Jlana gynxuus z = x> + y°> — 3xy. Haiitu grad z B Touke A (1; -5)

4 5 4
5. BBIYMCIUTE HEOTIPEIETEHHBIE MUHTErPANBL: @) | (6x2 —3Vx3 + = 3—2) dx;
X

=

5
0) f(Zex +4cosx—s_

in? x
f Sx+2 4
A | ex s 13

)dx; B) fec"sx-sinx-dx; r) f(3x+ 2) Inx dx;

T

3 L
6. BeramciuTe onpe/ieieHHbIe HHTErpans: a) | X (3x% 4+ 4x + 5)dx; 6) fEZ cos xdx;
3
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9 x edx 2
B) f4 mdx; r) fl = ) fl xe*dx.
7. Pemiuth muddepeHnpanbHble ypaBHEHUS:
2
a) xdy — y*dx =0; 0) y’+§y:6x3; 6)y'=y—2+z—|—4; ny"+(y') +1=0.
X X

8. Haiitu pemenne 3amaun Komm: Y = xe*, y(0) =1, y'(0) =2.

9. Peruts auddepenimansuoe ypapaenue: )" —3y' +2y=2x—3.

Tperuii cemecTp

3m.n! 1 (="

. oo —_— s oo —_ oo -7
1.MccneioBath CXOAMMOCTD PAIOB: A) Dpeq — 0) Dmeq . B) Dime1 ey
2.HaiiTi 00macTh CXOOUMOCTH psiia Zle b

3.Berunciauth ABOIHONM MHTETpas 1o obaactu D:

”6x2ydxdy, D:0<y<2, -1<x<0.
D

1. Boruncnuts TpoitHOM MHTErpan no odiactu V:

[I] 2x* +3y + z)dxdydz, V :2<x<3,-1<y<2,0<z<4.
v
2. BrruucnuThs KpUBOIMHENHBIN HHTETPAL:

IXC" ,rae L — orpesox npsamoii ot Touku O(0; 0) no Touxu A4(1; 2).
L

2 Jx
4..BpIYnCINTh MOBTOPHBIM HHTErpall J‘ dx j (X2 +2y)dy.
0 0

5.B xop3une 8 6enbix U 6 4€pHbIX mapoB. Haynauy 6epyt 3 mapa. Haiftu BepossTHOCTH TOTO,
qro 2 mapa 6emnble 1 1 map 4€pHbIil.

6.Tpoe CTpenKoB CTPENAIOT [0 MUIIEHH ¢ BeposTHOCTsIMU nonaganus 0,3; 0,7 u 0,9. Haiitu
BEPOSITHOCTB TOT'0, YTO IONALYT POBHO JIBOE U3 HUX.

7.B nepBoii kop3uHe 5 GenbIX U 2 YEPHBIX 11apa, BO BTOPOil kop3uHe 4 OenbIX U 3 4Y€pHBIX 11a-
pa. 13 nepBoil KOp3UHBI BO BTOPYIO MEPEKIIaAbIBAIOT 2 11apa, 3aTeM IIapbl BO BTOPOM KOp3HHE
THIATEJIbHO NEepeMENInBaoOT U 0epyT oTTyAa 1 map. KakoBa BeposTHOCTh TOTO, YTO 3TOT IIAp
OenbIit?

8.Jlana nuckpertHas cinyyaiiHas BenuuuHa X. HaliTi: a) MaTeMaTudeckoe 0>XUJaHHE;
x|-5|-1| 3|56
plo3]/02]01/02]02

0) AUCTIEPCHIO; 8) CPEIHEKBAIPATHUECKOE OTKIOHEHHE.
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7.4. OnucaHue NoKa3aresieil M KpUTEPHeB OLIECHHBAHUS KOMIIETEHIMI HA Pa3IMYHbIX ITaNax X

(opMHpoOBaHUSL, ONMUCAHHEIIKAIBI OLIEHUBAHUSA

Tabauua 7
ILnanupyemMsble pe3y/ibTaThl Kpurepuu onennBanus pesyjibTaToB 00y4eHUs HaumenoBanue
0CBOEHMSIKOMIETEHIUU He 3auteno 3aureno OLIEHOYHOT 0
cpeacTsa
OIIK-4 Crioco0OeH NMPUMEHATh METOTUKHU ONPEACTICHHS TEXHUUECKUX MapaMeTPOB MPOSKTHPYEMBIX OOBEKTOB
3HATh: dparmeHTapHbIC 3HAHUS ChopMUPOBaHHBIE CHC- Yemmuwnii onpoc, 3a0anus
OCHOBHBIE MTOHSTHS aJIreOpsl 1 reMATHYeCKHe 3HAHMS OISl MEKYUye20 KOHMpPO-
reOMETPUH, MaTEMaTHYECKOTO 15, membl

aHaln3a, TEOPUH BEPOATHOCTEH
U MaTeMaTH4YeCKON CTaTHCTUKH,
a TaKXe UX IpOoCTeHIIne Npu-
JIOKEHHA B IPO(ECCHOHATIBHBIX
JUCLUIUINHAX;

METO/IbI PEIICHNS MaTeMaTHIe-
CKHX 3a/1a4 /10 YHCIIOBOTO WIIN
JIpyToro TpedyeMoro pe3ynabraTa
(rpaduka, popMyIIbl U T.11.)

Camocmosmenvnozo usy-
YeHus

yMeThb:

HCTIOJIb30BaTh B MPOGeccro-
HaJIBHOW JeATeNbHOCTH 0a30BbIE
3HAHMSI MAaTEMAaTHKH;

CTaBUTbH LEIH U POPMYIHPOBAThH
MaTeMaTHYECKYIO IIOCTAaHOBKY
3a/1a4, CBSI3aHHBIX C peann3anu-
el mpoeCcCHOHATBHBIX (YHK-

I

MIPOTrHO3UPOBATH BO3MOJKHBIHN
pe3ysbTaT npeajgaracMoro Mma-
TEMATUYCCKOT'O pCIICHU, YMETH
OLICHUBATH €TI0 3HAYCHUSI,

YacTuuyHble yMEHHUS CdhopmupoBaHHbIE

yMeHuUs

BJIAJI€Th:

MaTeMaTH1€CKUMHU, CTaTUCTHIC- KaMu CKO€ IIPUMEHEHHE HABBIKOB
CKMMM U KOJIMYECTBEHHBIMU Me€-

TOJaMU PCIICHUA TUITOBBIX Op-
TaHU3alIUOHHO-YIIPAaBJICHYCCKUX

3a71a4;

MaTeMaTH4eCKOH JIOTUKOH, He-
00X0aMMOM [Tt (POPMHUPOBAHUS
CYXXIEHUH 110 COOTBETCTBYIO-
MM TIpO(EeCCHOHANEHBIM TIPO-

Onemam;

YacTuuyHOE BlIaJICHUEHABBI- 'YcnemHoe cucreMaTuye-

8. Oco0eHHOCTH peau3alMy THCHUIIMHBI 1J151 HHBAJIHU/IOB M JIMI ¢ OTPAHMYEHHBIMH BO3-
MOKHOCTSIMH 310POBbSI
JUis oCyIIECTBICHUSI MTPOLEAYP TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U IPOMEXYTOYHON aTTecTa-
UM 00y4arOMMXCsl CO37aHbl (DOHJIBI OLIEHOYHBIX CPEJCTB, aJalTHPOBAHHBIC JJIi MHBAJIHIOB U
JIUI ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbsl M MO3BOJIAIOIINE OLEHUTHh JOCTHUKEHHE MU
3aIlJIAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMe pe3yabTaToB 00y4eHHUs U yPOBEHb
c(OpMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBJIEHHBIX B 00pa3zoBaTenbHON mporpamme. dopma
IIPOBEJIEHUS TEKYLIEH aTTecTaluy IS CTYJE€HTOB-UHBAIN/IOB YCTAaHABIMBAECTCS C yYE€TOM HMHIU-
BUJyaJIbHBIX NMCUXO(U3NUYECKUX OCOOEHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHMS U T.I1.). [Ipy TecTupoBaHUM IS CIIA0OBUASIIUX CTYCHTOB
UCHOJIb3YIOTCS (DOHJIBI OLIEHOUHBIX CPEJCTB C YKpPYNHEHHbIM mmipudToM. Ha sx3amen mpurnama-
eTcs COMPOBOXKIAIOIINNA, KOTOPBIH 00eCIeYMBaeT TEXHUYECKOE COMPOBOXKICHHUE CTyIeHTY. lIpu
HEOO0XOANMOCTH CTYJEHTY-UHBAIUIY MPEAOCTABIACTCS JAOMOIHUTEIBHOE BPEMS Ul OATOTOBKU
OTBETa Ha 3K3aMeHe (WM 3adere). OOyuaronmecs ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/J0POBbS
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1 00ydJaromuecss HHBATHIBI 00ECTICYMBAIOTCS MMEYaTHBIMU U JICKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcamu (IIporpaMmebl, ydeOHbIE MOCOOUs Uil CaMOCTOSATEIbHOW paboThl U T.1I.) B (opmax,
aIaTHPOBAHHBIX K OTPaHUYCHISIM UX 3I0POBbBSI U BOCIIPHSTHS MHPOPMAIIUH:

1)as1s MTHBATUIOB M JIUII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBBS

0 3PEHHIO:

-JUTSL CIICTIBIX: 3a/IaHUS ISl BBIOJIHEHHS HA CEMUHApaX U MPAKTHYECKHUX 3aHATHIX 0(POPMIISIOTCS
penbedHO-TOYCUHBIM pU@TOM bBpaiiis wim B BUAE AJIEKTPOHHOTO JOKYMEHTA, OCTYITHOTO C
MOMOIIIBI0 KOMIIBIOTEpPA CO CHENHMATM3HUPOBAHHBIM MPOrPAMMHBIM O0ECIIEUEHUEM ISl CIETbIX,
100 3aYMTHIBAIOTCS ACCHCTEHTOM; MUCHbMEHHBIC 3aJIaHUs BBINOJHSIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpaiins wim Ha KOMIBIOTEPE CO CIEUAIM3UPOBAHHBIM POTPAMMHBIM
o0ecriedeHrneM sl CIENbIX JU00 HAaTUKTOBBIBAIOTCS aCCHCTEHTY; OOYYarOIIUMCS JIJIsl BHITIOJHE-
HUS 33/I1aHUS] TIPU HEOOXOUMOCTH MPEIOCTABIISICTCS KOMIUICKT MTMCbMEHHBIX MPHHAIICKHOCTEH
u Oymara ajsi muchbMa peiabeHO-TOYeYHBIM HIpupTOM bpaiins, KOMIBIOTEp CO CHEHaTU3upO-
BaHHBIM IPOTrPAMMHBIM 00ECIICYCHUEM TSI CIICTIBIX;

-I71s1 cTaboBUISAIIMX: 00SCTICUNBACTCSl MHIMBUTyalbHOE paBHOMEPHOE OocBerieHne He MeHee 300
JIFOKC; OOYYarOMIMMCS ISl BBITIOJIHEHUS 3alaHusl MIPH HEOOXOAMMOCTHU MPEIOCTABIISCTCS YBEIH-
YHMBAIOIIEE YCTPOHCTBO; BO3MOXKHO TAKXKE HCIIOJIb30BaHHE COOCTBEHHBIX YBEIMYHMBAIOLINX YCT-
POWCTB; 3a/1aHUs JIJIsl BHITIOJTHECHUS 331aHU 0(OPMIISIOTCS YBEITHUCHHBIM MIPU(TOM;

2)1U1s MTHBAJIMAOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBBS

o CIIyXY:

-IUTSE TIYXUX W cIa0OCHBIIIAmMX: 00ecIeYnBaeTCs] HAIMYHME 3BYKOYCHIIMBAIOIICH ammapaTypbl
KOJUICKTUBHOTO TI0JIb30BaHUSs, MIPU HEOOXOJUMOCTH OOYYAIOIIMMCS MPEIOCTABIISICTCS 3BYKOYCH-
JUBAOINAs anmapaTypa WHIUBHIyaTbHOTO MOJIB30BAHUS; MPEIOCTABISIOTCS YCIYTH Cyplornepe-
BOJIYHKA,

-JUTSL CIIETIOTITYXHX JIOIYCKAeTCsl MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETr0 YCIyTu TH(IOCYpI0-
nepeBoYrKa (IOMUMO TPeOOBaHUH, BBIMIOIHIEMBIX COOTBETCTBEHHO IS CIICTIBIX M TIIYXUX);
D)ans U ¢ TSHKENbIMA HApyHICHUSMHU PEYH, TIYXHX, cIa0OCHBIIIANINX JIEKIUA U CEMUHApPHI,
IIPOBOJIUMBIE B YCTHOM (popme, MpoBOAATCS B MUCBMEHHOM (Gopme;

2)U1s MTHBAJIMAOB U JIUII C OTPAaHHYEHHBIMI BO3MOKHOCTSIMH 3710POBBS,

MMEIOIIUX HAPYIICHHUs] OIOPHO-BUTATEIILHOTO arapara:

-IUTSL JIMI ¢ HApYyHIICHUSMH OIOPHO-IABUTaTEeNFHOTO armapara, HapyHICHWUSMHU JBUTATEIbHBIX
(GyHKIMN BEpXHUX KOHEUHOCTEH WM OTCYTCTBUEM BEPXHHMX KOHEUHOCTEH: MUChMEHHbIE 3a1aHUS
BBITTOJTHSIOTCSL HA KOMITBIOTEPE CO CHEHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTIeYeHNEM WA Ha-
JTUKTOBBIBAIOTCS] ACCHCTEHTY; BHITIOJTHEHHUE 3aJaHHH (TECTOB, KOHTPOJIBHBIX PadOT), MPOBOIUMbBIE
B ITUCbMEHHON (hopme, TPOBOASTCS B YCTHOM (hopMe IyTeM orpoca, 6ecebl ¢ 00ydaroImuMCs.

9. YueOHO-MeTOANYECKOE U HH(POPMAIMOHHOE 0DecTieYyeHne TUCIHIIHHbI
9.1. JIuteparypa

1. Manko II. E., IToroB A. I'., KoxeBuukoBa T. S. Beicias maremMaTuka B yIpaKHEHHUAX U
3amavax. U.1, Y.2. -M.: Bricmmas mkona, 2013.
2. I'mypman B. E. Teopus BeposiTHOCTEH W MaTeMaTuyeckas craTUcTuka.—M.: Beicimias 1mikona,
2013. (bubnuoteka kadeapor)
3. TIucemennsiii JI. T. KoncnekT nekuuit o Beiciieii Mmarematuke. [lomHbnii kype. — M.:  Briciias
mikosa, 2013.(06ubnmoTeka xkadeaps)
4. CaunoB A. A. Kparkuii Kypc BbICIIel MaTeMaTuku, ToM.l, Tom 2. — I'po3nsiif, 2016, 2019.
(oubmuotexa ITHTY)
. Kpemep H.ILI. Teopus BeposTHOCTEN N MaTemMaTtnyeckas cratuctuka.- M.: KOHUTH 2007.
6. A6mymxamumaos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kpatkuii kypc
TEOPUHU BEPOATHOCTEH U MAaTEMATUYECKOM CTaTUCTUKU: TEOPUS, IPUMEPHI, TUIIOBBIE
pacuérbl. YueOHOe mocoOue Ui CTYIACHTOB TEXHMYECKHX BY30B. —PoctoB-Ha-Ilony: OOO
«Iunanazon», 2001 (6udbauoreka ITHTY)
7. baraeBa M. T. CO0pHUK 3324 IO JTMHEHHON U BEKTOPHOU aire0pe U aHaTUTUIECKON
remerpun.— ['posubiit, UL I'THHU, 2007.(6ubmmorexa [THTY)

ol
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8. Hamaesa JI. III., CocmambekoBa JI. C. Coopuuk 3amau. uddepennmanbapie ypaBHCHUS . —
I'posusrii, UIIL[ I'THU, 2010. (6ubmuotexa ITHTY)

9. CamnoB A. A. KpatHble, KpUBOJIMHEHHBIE U TIOBEPXHOCTHBIE HHTETPAJIbl. Y U4eOHOE MMOCOOHE 10
uzyuenuro pasnena. — ['posnsrii, UIIL I'THU, 2010. (6ubaunoreka [THTY)

10. CaumoB A. A. Beicmias marematuka. YucioBele W (QyHKIHOHAJIBHBIE PSAbl. Y4eOHO-
METOAMYECKOE Mocodue mo u3ydeHuto paszaena. — ['posusiit, UIIL ITTHTY, 2013.(6ubnunoreka
ITHTY)

11. T'ayaes A.M. JluddepennuansHoe ucuucieHne (QyHKIUA OMHOW MepeMeHHOW. — ['pOo3HBIid,
UIIL IT'THHA, 2009. (bubauorexa [THTY)

12. T'ayaeB A.M. HHTerpanpHoe ucuucieHne (QpyHKIUU oaHOW mepeMeHHOW. — ['posnbiid, WUIILL
I'THU, 2009. (6bubmuorexa ITHTY)

13. MaromaeBa M.A., McaeBa JI.M. IIpakTuky™m 1o BhICIICH MaTeMaTHke, 4acth 1,2,3. —

I'po3usiii, 2019.(6ubmmotexa [THTY)

9.2. MeToanyecKkne yKa3aHus JJIsi 00y4aIOIHUXCS 10 OCBOEHHIO THCIHILTHHbI
(npuiiokenune)

10. MaTepHaJibHO-TeXHHYECKOe o0ecneuyeHne JUCIIHIIHHBI

3a kadenpoii 3akperuieHsl: JiekuuonHas ayautopus Ne 1-08, ocHaménnas tabnunamu u dep-
texamu; ayquTopuu Ne 2-08, Ne 2-29, No 2-31, Ne 2-33, No 2-35, No 2-39, st npoBeicHHSI TIpaKTHYE-
CKUX 3aHATHH u aya. Ne 2-12 — s uicnonbp30BaHMs B Ka4eCTBE KOMITBIOTEPHOTO Kiiacca. B aToM kiac-
C€ YCTAHOBJICHHI 15 KOMITBIOTEPOB, KOTOPBIE UCTIOIB3YIOTCS JIJIsi CAMOCTOSITEIbHONW PaOOTHI CTYJIEHTOB
C UCHOJB30BaHUEM OOYYAIOIIMX MPOrpaMM, COCTABIEHHBIX MpernofaBaTeIMU Kadeapbl; 3/1eCh Ke
BO3MO>KHO MCIIOJIb30BAaHUE KOHTPOJIUPYIOMIUX MPOrpaMMm AJisi IpuémMa 3a4€TOB U IK3aMEHOB.

11. lonosiHeHHMs1 ¥ U3MeHeHUsI B paboyeii mporpaMMe Ha yueOHbIH 1o
JlorosiHeHNs ¥ UI3MEHEHUs B paboyeil mporpaMme BHOCATCS €XKET0JIHO Mepel HadyaloM HOBOTO

yqe6Hor0 roaa mmo (I)OpMe. H3MeHeHus JOIKHBI O(I)OpMJ'IHTLCSI JOKYMCHTAJIbHO U BHOCATCH BO BCC
YUTCHHBIC 3K3CMILIAPHI.
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CocTaBuTEIb.

noteHT kKadeapsl «BeIciiast v MpUKIaIHas MAaTeMAaTHKA Aonynxamuaos C.C.
COI'JIACOBAHO:
3aBeayronuii kadenpoit «Breiciias u mpukiIagHas MaTeMaTHKA I'ayaeB A.M.

3aBeayronuit kadeapoit

«IKOHOMUKA U YIIPABJICHUE HA MPEIPUITUN ) Axy6os T.B.
M .
= 'Cj
Hupexkrop IYMP : MaromaeBa M. A.
INPUJIOXKXEHHUE

MeTtoanyeckue yKa3aHusi 0 0CBOCHHIO THCIUIIJIMHBI
«MaremaTuka»
1. Meroauueckue yKkazaHusi 1J1s1 00y4YalOLIUXCs MO MVIAHUPOBAHWIO U OPraHU3alMM BpeMe-
HH, HE00XO0IMMOT0 [JIsl 0CBOCHH S THCIMILIMHBI.
N3y4yeHne peKoMeHIyeTcss HayaTh ¢ O3HAKOMIJICHUS ¢ pabodell mporpaMMON AUCIUIUIMHEL, €€ CTPYyK-
TypO M COZiep)KaHUEM Pa3/enoB (Moayiei), HOHIOM OLIEHOYHBIX CPEACTB, 03HAKOMUTHCS C YUeOHO-
METOIMYECKUM U HH(OPMAITMOHHBIM 00eCTIedeHUEeM AHUCIUITIIHHBL.
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JucuuiuinHa «MaTemMaTuka» COCTOMT U3 / CBS3aHHBIX MEXy COOO0 TeM, 00ecreunBaOLINX M0cIIe-
JI0BAaTEIbHOE N3YYEHHUE MaTepHaa.
OOyuenue 1o JucuMIUIMHE «MaTeMaTHKay OCYIIECTBISIETCS B cIeyromux Gopmax:

1. AyauropHble 3aHATHS (JICKIIMHU, TPAKTUYECKUE).

2. CamocTosTenbHas paboTa cTyJeHTa (IOJrOTOBKA K JIEKLMM, IPAKTUYECKUM 3aHATUAM, pede-
param ¥ UHBIM (hOpMaM MUCBMEHHBIX Pa0OT, MHUBHIyaIbHAs KOHCYJIBTAIMS C IPENoaBaTesIeM).

3. MHrepakTuBHbIE (OPMBI MPOBEICHHS 3aHATHH (JIEKLUA-IUCKYCCHUs], IPYIIIOBOE PELICHUE Keil-
ca u Jp. GopMBI).

VY4eOHblil MaTepuan CTPyKTypUpPOBaH U M3yYEHHUE TUCLMILIMHBI IPOU3BOJUTCA B TEMATUYECKON
nocsenoBarenbHOCTH. Kax1oMy nMpakTHUeCKOMY 3aHATHIO M CAMOCTOSITEIbHOMY M3YUYEHUIO MaTepua-
Jla TPenuIecTBYET JEKIHs 1Mo JaHHOW Teme. OOydaromuecs CaMOCTOSATENBHO MPOBOASAT IMPEABAPH-
TEJIbHYIO MOJArOTOBKY K 3aHATHUIO, IPUHUMAIOT AKTUBHOE U TBOPUYECKOE y4yacTHe B OOCYKIEHHM TEO-
PETUYECKHUX BOIPOCOB, pazdope MpOoOJIEMHBIX CUTYAIMH U MOMCKOB MyTel UX pemieHus. MHOTHE Mpo-
OJeMbl, U3ydaeMble B Kypce, HOCST AMCKYCCHOHHBIM XapakTep, YTO MpEeAINoJaraeT MHTEPaKTHBHBIMN
XapakTep NPOBEACHUS 3aHITUN HA KOHKPETHBIX IPUMEpax.

Onucanue nocneaoBaTeIbHOCTH IEHCTBUN 00y4aroerocs:

[Tpu m3ydyeHuu Kypca ciielyeT BHUMATEJIbHO CIyIIaTh U KOHCIIEKTHMPOBAaTh MaTepuas, u3ia-
raeMblii Ha ayJUTOPHBIX 3aHATHSX. /|11 ero NoHMMaHMs U Ka4eCTBEHHOI'O YCBOCHUS PEKOMEHyeTCs
cleAyrouas Mmocjae10BaTeIbHOCTh JEHCTBUM:

1. Tlocne okoHYaHUsS Y4e€OHBIX 3aHATUH JUIS 3aKpEIUIEHUs] MaTepuana NpoCcMOTpeTh U 00yMaTh
TEKCT JICKLIUH, POCITYIIAHHOM Cero/IHs, pa3o0paTh paccMoTpenHbie npumepsl (10 - 15 munyT).

2. Ilpu NOATrOTOBKE K JIEKLMU CIIEAYIOIIEro JAHs MOBTOPUTH TEKCT MpEeAbIAyIIeH JIEeKIHUH, TOay-
MaTh O TOM, Kakas MOXeT ObITh creayromas Tema (10 - 15 munyT).

3. B Tedenue Henenu BeIOpaTh BpeMs Al pabOTHI C TUTEpaTypoil B Oubiuoteke (1o 1 gacy).

4. Ilpu noAroTOBKE K MPAKTUYECKOMY 3aHSATHUIO IOBTOPUTH OCHOBHBIE IMOHATHUS 110 TEME, U3YUUTh
npuMepsbl. Peltas KOHKpETHYIO CUTYalMIo, - IPEJIBAPUTENIBHO MOHATh, KaKOH TEOPETUYECKUA MaTepu-
aJl HY’)KHO HCIIOJIb30BaTh. HaMeTHTh miianH perieHusi, nornpodoBaTh Ha €ro OCHOBE pemuTh | - 2 mpak-
TUYECKUE CUTYALNH.

2. MeTroauyeckue ykazaHus 1o padore o0y4aronuxcsi BO BpeMsi IpoBeeHUs
JICKLU.

Jlekuuu naroT o0y4aromMMCsl CUCTEMAaTU3UPOBAHHBIE 3HAHUSA O JUCLMIUIMHE, KOHIEHTPUPYIOT
UX BHUMAaHHE Ha HauOoJee CIOKHBIX M BAKHBIX BOMpocax. JISKIMKU 0OBIYHO M3JIaraloTcsi B TPaIUIH-
OHHOM WJIU B IpoOiaeMHOM cTuiie. s cTyJeHTOB B OOJBIIMHCTBE CIyyaeB B MPOOJIEMHOM CTHIIE.
[TpoOnemMHBII CTHIIb TIO3BOJISIET CTUMYJIUPOBATh aKTUBHYIO MO3HABATEIBHYIO JEATENIEHOCTh 00yJato-
IIMXCS U UX MHTEpEC K TUCIMILUIMHE, (OPMHUPOBATH TBOPUYECKOE MBIIIJIEHUE, Ipuberarb K MpOTUBO-
MIOCTABJICHUSIM U CPaBHEHUSIM, JeNaTh 0000IIEHNUs, aKTHBU3UPOBATh BHUMAaHUE O0yUJaArOMIUXCS TyTeEM
MOCTAHOBKH MPOOJIEMHBIX BOIPOCOB, MOOMIPATH TUCKYCCHIO.

Bo BpeMst JIEKIIMOHHBIX 3aHATHI PEKOMEHYETCS BECTH KOHCIIEKTUPOBaHHE y4eOHOTO MaTepurania,
oOpariate BHUMaHue Ha (POPMYyITUPOBKU U KaTErOPHH, PACKPBIBAIOIINE CYTh TOI'O WJIM MHOTO SIBJICHUS,
WA TIPOTIECCOB, BBIBOBI M TPAKTHYECKHE PEKOMEH IAIUH.

KoHcnekT nexknuu ydiie MOoApa3feNisaTh Ha IYHKTHI, COOMIOAas KpacHYI CTPOKY. DTOMY B
OOJIBIIION CTETIeHU OYyAYT CIIOCOOCTBOBATh BOIIPOCHI TTAHA JICKIIMH, IPEIOKEHHBIE TIPETIOIaBATEIISIM.
Crenyer oOpalmaTh BHUMaHHE Ha aKIEHTHI, BBIBOJIbI, KOTOPBIE JI€aeT MperoaaBaTellb, OTMevasl Hau-
OoJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepralie 3aMEYaHUSIMHU «BAKHOY», «XOPOIIO 3aIOMHUTHY U
T.1. MOHO JienaTh 3TO U C TIOMOIIbIO Pa3HOIBETHBIX MapKEPOB WM PYYEK, TOTUEPKUBAs TEPMHUHBI U
OIIPEAETICHUSL.

Ienecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHH, abOpeBHaTyp U CHUMBOJIOB.
OnHako npu AanmpHee padoTe ¢ KOHCTIEKTOM CHMBOJIBI JIYYIIIE 3aMEHUTh OOBIYHBIMH CIIOBAMH IS
OBICTPOTO 3pUTEIBHOIO BOCIPUSATHUS TEKCTA.

PaboTast HaJ KOHCIIEKTOM JIEKIIHA, HEOOXOIUMO HCIOIh30BaTh JUTEPATYPY, KOTOPYIO PEKOMEH-
J0BaJ TpernojaaBarenb. VIMEHHO Takas cepbe3Has, KpOonoTiuBas padoTa ¢ JIGKIMOHHBIM MaTepUalIoM
MIO3BOJIUT ITyOOKO OBJIA/IETh TEOPETHUECKIM MaTEPUAIIOM.

TemaTuka nexuuit naercs B pabodeil mporpaMme JUCHUTUINHBL
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3. MeToauyeckue ykazaHusi 00y4aommmMcs 10 NOAT0TOBKe K MPAKTHYECKUM 3aHATHSIIM.

Ha mpakTtuyeckux 3aHSITHSX MPUBETCTBYETCS aKTUBHOE y4acTHE B 0OCYKJIEHUU KOHKPETHBIX CH-
Tyalui, CrIoCOOHOCTh Ha OCHOBE IMOJYyYEHHBIX 3HaHMM HaXOIuTh HanOosiee 3(PGhEeKTHBHBIC PEIICHUS
MOCTABIICHHBIX MPOOJIEM, YMETh HAXOAUTh MOJE3HBIN JOMOJHUTEIBHBI MaTepuas Mo TeMaTHKe ce-
MUHAPCKUX 3aHSITUH.

CryneHTy peKOMEHIYeTC sl CISAYIoIas cXeMa MOATOTOBKH K MPAKTUIECKOMY 3aHSTHIO:

1. O3HakoMIIEHHE C TIJIAHOM MPAKTHYECKOIO 3aHSITHsI, KOTOPBIM OTpa)kaeT coJep>KaHUE Mpeio-
JKEHHOI1 TEMBEI,

2. IIpopaboTaTh KOHCIIEKT JICKIIH;

3. IIpounTaTth OCHOBHYIO JIUTEPATYPY.

B mporiecce moAroTOBKU K MPAKTHYECKUM 3aHATHIM, HEOOXOAMMO OOpaTHUTh 0cO00E BHMMAHHUE
Ha CaMOCTOATEJIbHOE U3yueHUE PEKOMEHIOBaHHOM nuTepatypsl. [Ipu Bcell momHOTE KOHCIEKTHPOBA-
HUS JICKIIUHY B HEW HEBO3MOXKHO M3JI0KHUTh BECh MaTepHall U3-3a JTUMHUTA ayIUTOPHBIX 9acoB. [loaTomy
camMocTosITeNlbHasl paboTa ¢ yueOHUKaMHU, Y4eOHBIMH MMOCOOUSIMU, HAy4YHOM, CIIPaBOYHON JIUTEpaTy-
poii, MaTepuatamMu MepuoOaUIeCKuX u3nanuii u MuaTepHera sBisiercs HanOomnee 3(HPEeKTUBHBIM METO-
JIOM TIOJIY4€HHUS TOTOIHUTEIbHBIX 3HAHUH, MO3BOJSET 3HAYUTENHFHO aKTUBU3UPOBATH MPOLIECC OBIIA-
neHusl nHPOopMaIUeH, Crioco0CTBYeT 0oJiee TITyOOKOMY YCBOCHHIO M3y4aeMOro MaTepuaia, GopMupy-
€T Y CTYJACHTOB OTHOLICHHE KOHKPETHOM Mpobieme. Bce HOBbIE MOHATHA 1O M3y4aeMoOl TeMe HeoO-
XOJIUMO BBIYYHTh HAaU3YCTh U BHECTH B TJIOCCApUid, KOTOPHIH IeiecooOpa3Ho BECTH ¢ CaMOro Havaja
U3YYEHHUs Kypca,

4. OTBeTUTH Ha BOIIPOCHI IJIaHA MPAKTUYCCKOTO 3aHATHS;

5. BBIMOTHUTH TOMalllHee 3aaHHeE;

6. IIpopaboTaTh TECTOBBIC 3aJaHUSI U 33]1a4H,

7. Ilpu 3arpyaHeHusx chopMyIupoBaTh BOIPOCH K MPENo1aBaTeio.
Pesynbrar Takoit paboThI JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOJHO OTBETHTH HA TEO-
peTHYecKHue BOMPOCH MPAKTHUKYMa, BBICTYNATh U y4aCTBOBATh B KOJUIEKTMBHOM OOCY>KIEHHH BOIPO-
COB M3Yy4aeMOU TEMBbI, MPABHUIIHHO BBIMOIHITH MPAKTUYCCKHUE 3a/IaHUSI ¥ UHBIC 3aJIJaHUs, KOTOPHIC J1a-
10TCA B (DOH/IE OIICHOYHBIX CPEACTB TUCIUTUINHEI.

3. Meroanyeckne yKazaHus 00y4armUMCs 110 OPraHU3alHA CAMOCTOATEIbHOI padoThl

[enb opranuzanuy caMoCTOSTENbHOM pabOThI 10 JUCHUILUINHE «MaTeMaTHKAay - 3TO yriryoiie-
HUE U PaCHIMpeHHEe 3HaHUH B 00J1aCTH MaTeMaTHKH,

(hopMHpOBaHNE HABbIKA U MHTEPECA K CAMOCTOSATEIbHON NTO3HABATENbHOM 1€ TEIbHOCTH.

CamocrosrenbHas paboTa 0OydYarOUIMXCS SIBIISETCS BaXXHEWIIMM BUIOM OCBOEHHUS COAEP)KaHUS
JUCHUILIMHBL, TOATOTOBKU K MPAKTUUECKUM 3aHATHAM U K KOHTpOoJbHOU padote. Cros1a e OTHOCSTCS
U CaMOCTOSITENIbHOE YIIIyOJeHHOE M3ydyeHue TeM AUCHUIUIMHBL. CamocTosATeNnbHas paboTa MpencTaB-
nsieT co00l MOCTOSHHO JEHCTBYIOLIYIO CHCTEMY, OCHOBY 00Opa30BaTENbHOrO Ipoliecca U HOCUT HC-
CJIeZIOBATENILCKUI XapaKTep, YTO MOCIYXKHUT B OyaylieM OCHOBaHUEM JUIsl HAITMCAHUS BBITYCKHOW KBa-
TU(UKAMOHHON pabOThI, MPAKTUYECKOTO MPUMEHEHHUSI TOTYYEHHbBIX 3HAHUH.

Opranu3anus caMOCTOSATENIEHOW pabOThl 00YYaIOUIUXCs OPUEHTUPYETCS Ha aKTUBHBIE METObI
OBJIQJICHUS 3HAHUSMHU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEM, mepexo ] OT MOTOYHOTO K MHIUBUIYyaTU-
3UPOBaHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEN U BOSMOXKHOCTEH JINYHOCTH.

[IpaBuibHas opraHu3anysi CaMOCTOSITENBHBIX YY€OHBIX 3aHSITHHM, UX CHCTEMaTHYHOCTb, IIeJIeCO-
o0pa3Hoe IUIaHUpOBaHHE paboydero BpEMEHU IMO3BOJIAET CTYJCHTaM pa3BUBAaTh YMEHUS U HABBIKU B
YCBOGHHMH M CHCTEMaTH3al[UU MIPHOOPETaeMbIX 3HAHUI, 0OecreuynBaTh BHICOKUN YpPOBEHb yCIIEBaeMo-
CTH B IEpUOJ] O0YUEHUSs, TOJIYyYUTh HaBBIKH MOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSL.

CamocTosiTenbHast paboTa peann3yercs:
-HETIOCPEICTBEHHO B ITPOLIECCE AYAUTOPHBIX 3aHATHM - HA JIEKIMSIX, IPAKTUYECKUX 3aHATHIX;
-B KOHTaKT€ C IPErojaBaTesieM BHE PAMOK PACIUCaHUs - Ha KOHCYJIbTAIMSIX MO y4eOHBIM BOIIpOCaM,
B XOJIE TBOPUYECKUX KOHTAKTOB, IIPU JMKBUJIALUHU 3a/10JDKEHHOCTEN, NPU BBIITOJIHEHUN WHJMBUyasb-
HBIX 3aJJaHUH U T.1I.
-B OubIMOTEKE, TOMa, Ha Kadeape MPH BHIIOIHEHUH 00yJalonMMcest y4eOHBIX M MPAKTUYECKHX 3ajau.

Bunesl CPC u kpuTepun o1ieHoK

(o 6amnbHO -perituaTroBOM cucteme [THTY, CPC onenuBaercs B 15 6anioB)
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1. Tembl CAMOCTOSITEILHOTO U3YUCHUS

2. 3amauu Ui CaMOCTOSATEIILHOTO PEIICHHS

3. BapuaHT KOHTpOJIbHON PabOThI

Tembl i1 caMOCTOSATEIBHOM PabOThI MPOMUCAHBI B pabouell MporpaMMe TUCIUILUTHHEL. D¢ dek-
TUBHBIM CPEJICTBOM OCYIIECTBIICHHS OOyYArOIIUMCSI CAMOCTOSITEIIBHON PaOOTHI SBISIETCS JJICKTPOH-
Hasi ”HQOPMAIIMOHHO-00pa30BaTeNIbHAS Cpela YHUBEPCUTETA, KOTOpasi 00eCreunBaeT JOCTYI K y4eo-

HBIM IUIaHaM, padO4YMM MporpaMMmaM JUCIHHMILIAH (MOIYyJICH), MPAaKTHK, K HU3JaHHSIM 3JIEKTPOHHBIX
OUOJIUOTEYHBIX CUCTEM.
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