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1 esiu ocBOEHUSA TN CHUTNIUHBI

Lenstmu ocBOeHUS TUCHUIUIMHBL «MaTeMaTHKay SIBISIOTCS: 03HAKOMHUTh 00y4aeMbIX C OCHOB-
HBIMH TIOHATHUSIMA ¥ METOJIJaMU BBICIIICH MaTEeMAaTHUKH, CO3/IaTh TEOPETUICCKYIO U MPAKTUIECKYI0 0a3y
MIOATOTOBKU CIELUAINCTOB K JEATEIbHOCTH, CBA3aHHOW C MCCIIEJOBAHUEM M aHAJIU30M COCTOSHUS U
MEPCIIEKTUB PA3BUTHS CPEACTB MEXAHU3ALMU M aBTOMATH3ALMU NOJABEMHO-TPAHCIIOPTHBIX, CTPOU-
TEJIbHBIX U JOPOXKHBIX PadOT, UX TEXHOJIOTMUECKOT0 000pyA0BaHUS U KOMILIEKCOB Ha UX 0ase, ¢ mpo-
BEJICHUEM TEOPETHUUYECKUX U SKCIIEPUMEHTAJIbHBIX HAYYHBIX HUCCIIEIOBAHUI MO MOUCKY U MPOBEPKE HO-
BBIX HJIEH COBEPIIECHCTBOBAHMS CPEACTB MEXAHM3ALMU M aBTOMATHU3ALUU MOJBEMHO-TPAHCIOPTHBIX,
CTPOMTEILHBIX U JIOPOKHBIX padOT, OCHOBAHHBIX HA MPUMEHEHUN MAaTEMATHUECKOTO aHAIM3a U MOJIe-
JINPOBAHMUS.

2 MecTO IMCHUILIHHBI B CTPYKTYype 00pa3oBaTe/ibHONH POrpaMMbl
MOATOTOBKH CHELHATNCTA

Hucuunnuna b1.6.11. «Maremaruka» BxoauT B 0a30ByI0 4acTh 0sioka 1 oOpa3zoBarenbHOM Mpo-
rpaMMBbl.

I[JI?I HU3YyUCHUA JUCHUIIINHBI H€O6XOI[I/IMI)I 3HAaHUA U YMCHUA, C(l)OpMI/IpOBaHHLIC B PE3YyJIbTaTC
W3YUCHUH JNUCIMIUINH: «AJreOpa W Havana aHaiusay, «['eoMeTpus» B 00bEME MPOTrpaMMbl CpeIHEH
TITKOJIBI.

3HaHUA ¥ YMEHUs, IOJyYeHHbIE IPU U3YUYEHUHU JaHHOW AUCIMILIUHBI OyayT He0OOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUSA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IUKJIA, 4 TAKXKC IJIA OCBOCHHUSA TCX
JTMCLUIUIAH 0a30BOM YaCTH M B HAYYHO-HCCIICIOBATEIBCKOM paboTe, Il KOTOPBIX TpeOyeTcs: 3HaHUE U
BJIQJICHHE METOJIaMHU MaTEMaTHUYEeCKOI0 aHajan3a W MOJCIUPOBAHUS, TCOPETHICCKOTO U IKCIICPUMCH-
TaJIBHOTO HMCCJICIOBAHUs, TPUMCHCHHE aHAIMTHYECKUX M YUCICHHBIX METOJIOB PEIICHUSI MOCTaBJICH-
HBIX 3aa4, a TaKKC COCTAaBAT OCHOBY IJId LIUKJIOB HpO(bI/IJ'II)HI)IX JUCLUITIIINH

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUSA
AUCUHMIUIMHBI M JIAHUPYEMbIe pPe3yJbTaThl 00yUeHust

B PE3YIbTATC OCBOCHUS NUCHUIIIINHBI «Marematuka» 06y‘IaIOHlPII>'IC}I JOJDKCH O6J'Ia,[[aTL CIIeay-
FOIIIMMHU KOMIICTCHIIUAMM

CTpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIHN

OK -1 cnoco0HOCTBIO K A0CTPAKTHOMY MbIILIEHHIO, AHAJTU3Y, CHHTE3Y

3HaTh - OCHOBHBIE IIOHATUS U METOJIbI MATEMATUYECKOIO aHAIN3a;

- OCHOBHBIE MIOJIOKEHUS IMHEHHO, BEKTOPHOMW anTre0phl U aHAIUTHYECKOH TEOMETPHH,

- OCHOBHBIE TOJIOKEHUS TEOPHH MPEAEIIOB ¥ HEMPEPHIBHBIX (PYHKITHA,

- OCHOBHBIE TeopeMbl AU HepeHINaTbHOTO 1 MHTETPaIbHOTO HCUHUCIEHUST (QYHKIINM OHON
Y HECKOJIbKUX NTEPEMEHHBIX,

- OCHOBHBI€ THITbI OOBIKHOBEHHBIX TU(GEepEeHINATEHBIX YPAaBHECHUH H METO/IbI X PEIICHUS
- OCHOBHBIE TIOHATHUS M METOZBI TEOPUH BEPOSTHOCTEN U CTATUCTUYECKOTO aHAIM3A PE3YJib-
TaTOB HKCIEPUMEHTA

YMeTb - KOPPEKTHO BBIPaXKaTh U apIyMEHTHPOBAHHO OOOCHOBBIBATH TOJIOKEHHSI TPEIAMETHON 00-
JIACTH 3HAHUS M METOJ/IOB MaTEMaTHUECKOTO aHaJIH3a ISl IIOCTAHOBKH U PEIIeHHS KOHKPET-
HBIX MIPUKJIATHBIX 337124

— TPUMEHATh MeTo/Abl AuM(HEepPEeHIINATHPHOT0 UCUUCICHUS JUIS MCCIIe0BaHMs (PYHKIUHA
OJTHOH M JIBYX MEPEMEHHBIX;

—  BBISIBJISATh, CTPOUTH U pelIaTh MaTeMaTHYSCKHE MOJIEIH IPUKJIaTHBIX 3a]1ay;

o0cyxnaTh ciocoObl 3ppekTHBHOTO peleHus 3a1a4, pacino3HaBath 3))EeKTHBHbBIE PE3yIib-
TaThl OT HeAPPEKTUBHBIX

BHaHCTB - HaBbIKaMU HUCIIOJIb30BAHUA JIOTHYCCKU BEPHO, apr'yYMCHTHPOBAHO U SACHO CTPOUTH YCTHYIO
1 MMCbMCHHYIO P€Yb Ha PYCCKOM A3BIKE, TOTOBUTH U PEAAKTUPOBATHE TEXHUYCCKUEC TCKCTEI C
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CTpyKTypHBI
3IEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MaTeMaTHYECKON CUMBOJHUKON WUIIH (1)OpMyJ'IaMI/I, HY6J'H/I'-IHO OpeaAcCTaBJIATh COOCTBEHHBIE U
N3BCCTHBIC HAYYHBIC PE3YJIbTAThl, BECTU ANCKYCCHUU,

- HaBbIKaMH W MCTOJHKaMH O606HICHI/I$I PE3YJIbTAaTOB PCUICHUA, E)KCHCpI/IMeHTaJ'II)HOﬁ JACsI-
TCIBHOCTHU

— HaBbIKaMH INOCTPOCHUA U PCIICHUA MATEMATUICCKUX MOI[GJ'ICf/i MPUKIIAAHBIX 3a7a4;
crocobamMu OLICHMBAHUs 3HAYMMOCTH U HpaKTI/I‘{eCKOI\/'I OPUTOAHOCTHU IMOJTYUYCHHBIX PEC3YJIb-
TaTOB

OK - 7 roToBHOCTBIO K CaMOpPa3BUTHIO, CAMOpEATU3AllUU, HCITIOJBb30BAHUI0 TBOPYECKOI0 MOTECHIHAJA

3HaTh

- OCHOBHBIE ONPEACICHHUS U MOHATHSA BEKTOPHOH M JIMHEHHOHN anreOpbl, aHaIuTHYe-
CKOM reomerpuu, AM(pPpepeHnanbHOro U UHTErpalbHOro UCUMCIeHus; auddepen-
LUAJIbHBIX YPAaBHEHUM, TEOPUU BEPOATHOCTEH U MAaTEMAaTUYECKON CTATUCTUKU; YUC-
JICHHBIX METOJIOB,

- OCHOBHBIE METOJBI MCCIEAOBAHMS, UCIOJIB3YEMbIX B MAaT€MATHYECKOM AaHAJIM3E,
TEOPUHU BEPOSITHOCTEN U MAaTEMAaTUYECKON CTaTUCTUKE, BEKTOPHOHN M JTMHEWHOH ai-
re0pe, aHATUTUYECKON reOMETpHUH.

YMmers

- IPUMCHSATH 3HAHUS MATEMAaTUKH B OOYYCHHWH - JUIsI PEIICHUs mpoOjeM U 3aiad,
HAXOXX/JICHUS YHUKAIBHBIX OTBETOB K MPOOJeMaM, BBIXOISIIMM 332 PaMKU OJHOH
JTUCITUTUIMHBI, a TAK)Ke JJI OIICHKU M BBIHECCHHSI KPUTHYCCKUX CYXIACHHM (HAmpu-
Mep, pacro3HaBaTh d(QPEeKTUBHOE pelieHrue OT HEAP(HEKTUBHOIO), ISl HHTETPUPO-
BaHWs UMEIONTNXCS 3HAHUN W HapaIllMBaHWsI HAKOTJICHHBIX 3HAHHA.

Bnaners

- MaTeMaTUYECKUM allllapaToM U HAaBBIKAMU €T0 MCIOJIb30BaHUS K ONHCAHUIO, aHa-
JU3Yy, TCOPETUYECKOMY U DKCIIEPUMEHTAIIBHOMY MCCIIEIOBAHUIO U MOJEIUPOBAHUIO
CHCTEM, UCIIOJIb30BaHMS €ro JUIsl 00ydeHus U MpopeCCHOHATLHON 1EATEIbHOCTH.

- HaBbIKaMHU U METOAHWKaMH 0606HI6HI/I$[ PE3YIbTATOB PCIICHHA, SKCIICPUMCHTAJIb-
HOM IEATEIIBHOCTH.

- crocobamu OLICHHBAHUA 3HAYUMOCTHU U HpaKTH‘IeCKOfI MMPUTrOAHOCTH MMOJTYUCHHBIX
pe3yNbTaToB.

- croco0amMu COBEPILIEHCTBOBaHUS MPOPECCHOHAIBHBIX 3HAHUM U YMEHUN MyTeM
MCIIOJIb30BaHUSI BO3MOXKHOCTEH MH(OPMAITMOHHON Cpeibl




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO0mmas TpyI0eMKOCTh TUCHHUIUTHHBI cocTaBisier 19 3adeTHbix eaunuil, 684 akas. 4., B TOM YUCIIe:
— KOHTakTHas pabota — 84,3 akaj. 4acos:
— ayauTOpHas — /2 aKaj. 4acos;
— BHeayauTopHas — 12,3 akaj. 4acoB— caMocCTosATeNIbHas padoTa — 573,6 aka. 4acos;
— TOJArOTOBKA K K3aMeHy — 17,4 akan. yaca,
— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca.
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Pa3nea 1. DiieMeHTBI JIMHEHHOH, BEKTOPHOU a/1re0pbl 1 aHATUTHYECKOH reoMeTPpUH
1.1. Jluneitnas anreOpa: Matpuusl u neu-| 1 1 1 10 |- BemonHenne KP Nel |- mpoBepka BeimonHenust (pemre-|OK-1
cTBUs Hajx HuMuU. OnpenenuTeny Ksaapat- «JIunelinas, BekropHas |Hus) KP Nel 3yB
HBIX MaTpHL], paHI MaTPHIIbl, OOpaTHasi MaT- anredpa U aHaIUTH4e- OK-7
puna. Meron I'aycca pemieHust CucTeMm Jin- ckas reometpus. Juod- 3yB
HEHHBIX anreOpanmveckux ypaBHeHui. Teo- (depeHnaIbHOE UCUUC-
pema Kponekepa-Kanemnnu nenue OOl
1.2 BextopHas anrebpa: nuHeinsle u Henmu-| 1 | 0,5 /11 10 |- BemmonHenue KP Nel |- koncynbranuu no pemenuto KP|OK-1
HEWHBIEC OIEpallid HaJ BEKTOpaMU M HX Nel, 3yB
CBOMCTBA. - nposepka pemenns KP Nel OK-7
(4acTh — BEKTOPBHI) 3yB
1.3. AHanutudeckas reomeTpus Ha ruiocko-| 1 | 0,5 /11 10 |- BemmonHenue KP Nel |- koncynbranuu no pemenuto KP|OK-1
CTH U B IPOCTPAHCTBE Nel, 3yB
- nposepka pemenus KP  Nel | OK-7
("4acTb — aHAIUTHY. TEOM. ) 3yB
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Hroro no pasneny 1 2 3/nA2 30,0 KP Nel
Pazgen 2. BBegenue B MaTeMaTH4YeCKHil aHAIU3
2.1. Tlpemen u HempepbsIBHOCTH GyHKIMH| 1 1 1 5 |- BemonHenue KP Nel |- koHcynbranuu no pemenuto KP |OK-1  —
OJIHOM IIEPEMEHHOU Nel, 3yB
- npoBepka pemenus KP Nel OK-7
(dacTp — mpeelsl, Henpep.) 3yB
2.2. Onpenenenne nMponu3BoaAHON (yHKImU B| 1 1 1 5 |- BemmonHenue KP Ne1 |- koncynbranuu no pemenuto KP |OK-1  —
touke. Jluddepenunan, ero reomerpude- Nel, 3yB
CKMI cMbICH. ['eomeTpuuecknii 1 MexaHude- - nposepka pemenus KP Nel OK-7
CKuil cMmbIcn mpou3BojaHOW. [IpaBuia nud- (4acTh — IPOU3BO/IHBIE) 3yB
(bepeHIpoBaHus M TaOJIUIA TPOU3BOIHBIX
2.3. IuddepenunpoBanre HesBHO U mapa-| 1 2 /11 5 |- Bomonnenue KP Nel|- koncynbt. mo pemr. KP Nel, OK-1 -
METpUYECKHU 3aJlaHHBbIX (yHKIUH. Jlorapudg- «JIuneitnasi, BexkTOpHasd |- mpoBepka pemeHuss KP Nel 3yB
MHu4eckoe JudepeHIpoBaHme anreOpa M aHanuTUYe-|(4acTh — nocrpoeHue rpapukos |OK-7
ckag reometpus. Jud-|dyHkiuii) 3yB
bepeHIMaTbHOE  HUCUHC-
nenue OOl
2.4. HccnenoBanue ¢GyHKIUN ¢ momolbio| 1 2 1/11 5 |- Bemmonaenue KP Nel - koHcynbTanuu no pemenuio KP [OK-1 -
g depeHIaTbHOTO UCYUCIICHUS Nel 3yB
OK-7
3yB
Hroro no pasneny 6 4/N2 20,0 KP Nel
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Pa3nen 3. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOIH nepeMeHHOM
3.1. IlepBooOpaznas ¢yuknus. Heompene-| 1 2 1 17 |- Bemonnenne KP Nel|- koncynsT. mo pemr. KP Nel, OK-1 -
JICHHBI MHTErpaj U €ro OCHOBHBIE CBOMCT- «HeonpeneneHHbIi u|- mpoBepka pereHus: KP Nel 3yB
Ba. Tabnuia HeompeaeeHHbIX UHTETPaioB. OTpeeNeHHbI  HMHTE-|(4acTh — HEMOCP. UHTETP.) OK-7
OCHOBHBIE METO/Ibl UHTETPUPOBAHUS rpan 3yB
3.2. OnpeneneHHbld UHTETpaL. 3aga4uu, npu-| 1 2 2 3,2 |- BemonHeHne KP Nel |- xoncynprammm mo pemennio KP{OK-1  —
BOJSIIIME K MOHATHUIO ONPENEIEHHOIO MHTE- «HeonpeneneHHslit u|Nel, 3yB
rpaia.  @®opmyna  Herotona-JleiiOHuma. omnpejeNieHHbld  HuHTe-|- mnpoBepka pemeHus KP  Nel|OK-7
CaoiicTtBa. Merons! unTerpuposanus. Ilpu- rpan (4acTb - BBIYMCIICHHUE OIIpEJIeNICH- |3yB
JIO)KEHUsl olpezeneHHoro wuHrerpaia. He- HOT'O MHTETpaJa)
coOcTBeHHbIe uHTerpainsl. [IpuzHaku cxoau-
MOCTH.
Hroro no pasgeny 1 4 3 20,2 KP Nel
HToro ycranoBo4Hasi ceccust 1 12 11/14 70,2 KP Nel
Pazgen 4. Inddepenunanbuoe ucumciae-| 1
HUe (PYHKIMHA HECKOJbKHMX IepeMeHHbIX
(PHII)
4.1. OrmpeneneHre OCHOBHBIX MOHATHI.| 1 1 /11 10 |- camocTosTeNEHOE U3Y-|- MPOBEPKA KOHCIIEKTA OK-1 -
IIpenen u venpepriBHOCTE DHII. OcHOBHBIE YEHUE JIATEPATYPHI: 3yB
CBOMCTBA (YHKIMI, HEMpephIBHBIX B 3a- HaIllUCaHWE  KOHCIEKTa OK-7
MKHYTOU 00JacTH. «CpoiictBa  (pyHKIHUI, 3yB
HENpPEephIBHBIX B 3a-
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MKHYTOM 001acTH».
4.2. YactHble MPOU3BOIHBIC W MPOW3BOAHAs| 1 1 1 10 |- Bomomnnenue KP Ne2|- koncynprupoBanme mo peme-OK-1 — —
1o HanpasieHuo. KacaTenbHas I0CKOCTh U «DHII.  Iuddepennu- | auro KP Ne2, 3yB
HOpMaJlb K MOBEpXHOCTH. ['eomerpuueckuit aJIbHbIC YPaBHEHUS» - mpoBepka pemeHust KP Ne2 OK-7
cmbicn muddepennuana. [Ipusnak audde- 3yB
PEHLIUPYEMOCTH.
4.3. Ilpon3Boanas cinoxxHoil pynkuuu. Yacr-| 1 1 1 20 - BemmonHenue KP No2|- koncyneTuHpoBanue mo pemre- OK-1 — —
HbI€ MPOU3BOJHBIE U AU(depeHIInaIbl BbIC- «DPHII.  Iuddepenunu- Huro KP Ne2, 3yB
mux nopsakos. JugdepeHuupoBaHue HesB- JIbHBIE YPaBHEHUS» - mpoBepka pemeHust KP Ne2 OK-7
HO 33JJaHHBIX (QYHKIIHH. 3yB
4.4. Tlonatue o0 »skcTpeMymax ¢GyHkmi| 1 1 1 20 |- BomonHeHue KP Ne2|- koHcynbTMpoBaHue mo peme-{OK-1 — —
MHOTHX MTEPEMEHHBIX. «DHII.  uddepenuu- | nuto KP Ne2, 3yB
aJbHBIC YPABHEHUS - mpoBepka pemeHust KP Ne2 OK-7
3yB
Hroro no pasneny 1 4 4/11 60 KP Ne2, koncnekT
Pasznen 5. O0bikHOBeHHbIe U depenu-
aJibHbIE YPABHEHUS
5.1. OObikHOBeHHbIE U depeHambabe| 1 1 1 10 |- Bemonnenue KP Ne2|- koncynprupoBanue mno peme-OK-1 — —
ypaBHEHUs MEPBOro nopsaaka. ['eomerpuye- «DHII.  uddepennu- | auto KP Ne2, 3yB
CKuil cMbIch U epeHINaIbHOr0 ypaBHe- QJIbHBIC YPaBHEHUS» - mpoBepka pemeHust KP Ne2 OK-7
HUSl TIEPBOTO TIOpsIKAa. MeTOIbl pelieHus 3yB
mud@epeHIMaNbHbIX  YpPaBHEHHH TEepBOTro
MOPSIJIKA.
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5.2. 1Y BwICIIUX TOPSAIKOB, CBoAsAIMecsT K| 1 2 0,5/10,5 | 37,7 |- cocTaBieHHe KOHCIIEK-|- KOHCyIbTHpoBaHue Mo pemre-|OK-1  —
[IEpBOMY ta «J1Y BeIcIINX mopsaa-|HUuI0 KP Ne2, 3yB
KOB, CBOJSINMECS K Mep-|- MPOBEpKa KOHCIIEKTa OK-7
BOMY», 3yB
- BeinojHeHue KP No2
5.3. Jluneitnsie nuddepeHnmanpupie ypas-| 1 2 0,5/10,5 | 38,8 |- Bomonnenune KP Ne2|- koncynbrupoBanue mo pemre-|OK-1 — —
HeHusi N-ro nopsaaka. JIuHelHoe OJHOPOI- «DHIL.  uddepennnu- auto KP Ne2, 3yB
Hoe ypaBHeHUe. DyHIaMeHTalbHAasl CUCTEMA albHbIC YPABHEHUS» - npoBepka pemienus KP No2 OK-7
pemenuii. Onpenenurens Bpouckoro. Heon- 3yB
HOpoaHOe nuHelHoe ypasHeHue (JIHAY),
BUJ oOOmIero pemeHus. MeTox Bapualuu
MTPOU3BOJBHBIX TIOCTOSIHHBIX.
JluneitHoe ypaBHEHHE C TOCTOSHHBIMH KO-
s dunreHTamMu
HTtoro no pazneny 1 6 \ 4/11 \ 86,5 \ \KP Ne2, KOHCTIEKT |
Hroro 3umHss ceccust 1 8 8/12 146,5 JK3aMeH
5.4. Metoasl pemienust cucteM auddepen-| 1 - 2/1N2 76 |- cocTaBieHHME KOHCIIEK-|- KOHCyIbTHpoBaHue Mo permre-|OK-1  —
IHAIBHBIX YpaBHEHUH |-TO mopsiaka ta «Metoasl pemeHus |HUIO KP No2, 3yB
cuctem [V», - mpoBepka KP Ne2 OK-7
- BemostHeHue KP Ne2 3yB
Hroro nernss ceccust - 2/12 76 JK3aMeH

Pazgen 6. DiieMeHTHI TEOPUM BEPOSITHOCTEH M MaTeMaTHYeCKOH CTATUCTHKHU
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6.1. DnemenTtsl KoMOuHaTOpUKU. Anrebpa| 2 3 3/1 33,49 |- Bomonnenne KP Ne3|- koncynbTupoBanme mo pemre-|OK-1 — —
coObITHii. Kitaccmueckoe, reomeTpiuaeckoe u «Teopust BeposiTHOCTEH. |[HUIO KP Ne3 3yB
CTaTUCTUYECKOE OIPEJICIEHUS] BEPOSITHOCTH. MaremaTnueckas cTaTH- OK-7
AKCHOMAaTHKA TEOPUH BEPOATHOCTEN. CTUKa» 3yB
6.2. Teopembl CIOXEHHS W YMHOXCHUS.| 2 3 3/1 33,47 |- Bemonnenne KP Ne3|- koncympTHpoBanme mo pemre-|OK-1
VYcnoBHas BepoATHOCTh. DopMyiia MOJHOU «Teopust BeposiTHOCTEH. [HHIO KP Ne3, 3yB
BeposTHOCTH u (opmyna baiieca. Cxema Marematndeckasi CTaTu-|- mpoBepka pemenus KP Ne3 OK-7
bepnymnu, npubnmxenus Jlannaca u Ilyac- CTHKa» 3yB
coHa. JIMCKpeTHbIE U HENPEPBIBHBIE CIydaii-
Hble BeIUYMHBL. Psn m ¢yHKus pacnpene-
JIEHUS U IUIOTHOCTh. MaTeMaTH4ecKoe 0KH-
JaHWe W JUCHepcus, HadajibHble U IICH-
TpaJIbHblE MOMEHTHI. VI3BECTHBIE pacrperne-
JEHUST U MX YHUCJIOBBIE XapaKTEPUCTHKHU.
HopMmanbsHoe pacnipeneneHue.
6.3. MHOromepHsble ciy4yaiiHble BEIMYUHBL.| 2 4 4/12 33,47 |- BomonHenue KP Ne3|- koHcynmpTHpoBaHue mo pere-|OK-1
@yHKIMK paclpeneneHus, cBoucra. Ywc- «Teopust BepositHOcTEH. [HUIO KP Ne3, 3yB
JIOBBIE XAPAKTEPUCTUKHU. DJIEMEHTBI TEOPUU MaremaTtnueckasi cTaTu-|- mpoBepka pemenus KP Ne3 OK-7
koppemsiui. OCHOBHBIE TOHSITHS, TEHe- CTHKa» 3yB
pasibHasi COBOKYIMHOCTh M BbIOOpKa. CraTH-
CTHYECKHE OILIEHKH IapaMeTpoB pacrpee-
neHus. ToueyHble U MHTEPBAJIbHBIE OLIEHKH.
6.4. JloBepuTeNbHBIE WHTEPBAIIBI I Tapa-| 2 4 412 33,47 |- Bemonaenne KP Ne3|- koHcympTHpoBanme mo perre-|OK-1
METPOB HOpMasibHOro pacnpeneneHus. [lo- «Teopus BeposTHOCTEN. |HUIO KP Ne3, 3yB
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HATUE O KPUTEPHUSAX MPOBEPKU CTATHUCTHYE- Matematuueckasi cTatu-|- mpoBepka pemieHus KP Ne3 OK-7
CKHX THIIOTE3. CTHKa 3yB
HToro ycranoBo4Hasi ceccust 14 14/116 133,9 KP Ne3, koHCIEeKTHI
6.5. Kputnueckas o6iacts, ypoBeHb 3HAYU-| 2 - 2 66 |- BemonHenue KP Ne3|- koncympTHpoBanue mo peme- OK-1 — —
MOCTH, MOIIHOCTb Kputepus. Kpurepuii co- «Teopust BeposiTHOCTEH. [HHIO KP Ne3, 3yB
rnacus Ilupcona s runmore3bl 0 HOpMaJib- Maremarnueckast cratu-|- npoepka KP Ne3 OK-7
HOM pacTpeeICHIN CTHKAa 3yB
HToro 3umusisi ceccus 2 - 2 147 3auer
HToro nmo tucuunjinue 24 28/116 | 4224 2 3x3aMena u 1 3auer

M — B TOM ymcCIe, yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU (popme.
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5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MOJAX0J1a MPEAYCMATPUBAET UCIOJIb30BaHUE B yU4€OHOM IpO-
[IECCe AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEIEHUS 3aHATHI B COUCTAHMU C BHEAYIUTOPHOHM pabo-
TOH ¢ 1enbio (GOpPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBHBIX HaBBIKOB oOydarommuxcs. CorjacHo 1.
34 TMopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEIILHOCTH M0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpazoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposene-
HUM y4eOHBIX 3aHATHI oOecreynBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH paloOTHI,
MEXJIMYHOCTHOM KOMMYHHMKAIUH, MPUHITUS PELICHUH, JTUIEPCKUX KadecTB, B TOM YHUCJE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(hecCHOHATBFHON AEATEIBHOCTH BBITYCKHUKOB M MOTpeOHOCTEH pa-
ooronareseil.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yYaIOIIMMUCS, HEOOXOJMMO UMETh B BULY, YTO
HauboJb1Iero 3ddexkra oT ee MPUMEHEHHs] MOKHO JOCTHUYb, €CIIM YUUTHIBATh 1ein 00pa3oBaHUs, Ha
peanu3aio KOTOPHIX JOJDKHA OBITh HampaBiieHa M30Upaemasi TEeXHOJOTHsS, COAEp)KaHUe, KOTOpOe
MIPEJICTOUT MepeaTh 00yUaroIIUMCS C €€ MTOMOIIBI0, a TAK)KE YCIIOBUS, B KOTOPBIX OHA OYAET UCIOb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeILHOrO Mpolecca,
MIpeIoaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTelisi K CTyACHTY (IIPeUMYIIECTBEHHO Ha
OCHOBE OOBSACHUTEIFHO-MILTIOCTPATHBHBIX METOJJOB 00y4eHHs1). YueOHast qesITeTbHOCTh CTY/ACHTa HO-
CHUT B TaKHX yCJIOBHSIX, KaK IIPaBUJIO, PEPOIYKTUBHBIN XapaKTep.

@opMBbI yIeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JI0KEHHE MaTepuana B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

- TIPaKTHYECKOE 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HABBIKOB MO Mpe.-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmuozo o6yuenus. OOpa30BaTENbHBIN MPOIECC TOCTPOCH B COOTBETCTBUU C
AITOPUTMOM IIO3TAITHOTO PEIICHUsT TPOOJIEMHOM 3a/1a4X WIIHM BBITIOIHEHUS yaeOHoro 3aganus. [Ipoext
Ipe/rnoiaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO JNESATEIbHOCTh TPYMIbI CTYAEHTOB, HAIPaBJIeH-
HYIO Ha BBIPaOOTKY KOHIICTIIINH, YCTAHOBJICHHE TeJIel U 3a/1a4, (POPMYITHUPOBKY OKHIAEMBIX PE3yibTa-
TOB, OIpeJeJIEHNE PUHIIMIIOB U METOJIMK pelIeHHs OCTaBIEHHBIX 3ajay, IUIaHUpOBaHUEe Xo0J1a pabo-
THI, TIOMCK JIOCTYITHBIX W ONTHMAaJbHBIX PECYPCOB, MIOATAITHYIO pealM3alnio TUIaHa paboThl, IPe3eHTa-
IIUI0 PE3yJIbTAaTOB PabOThl, X OCMbICIeHHE U peduiekchio. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHbBIE THUIIBI IPUMEHSAEMBIX HAMHU B 00pa30BaTEIbHOM JeATETLHOCTH TPOEKTOB:

Hccneoosamenvckuti npoexm — CTpyKTypa NpuOIMkeHa K (opmaTy HaydyHOTO HCCIETOBaHMS
(1oxa3aTenbCTBO AKTYaJIbHOCTU TEMBI, ONpe/eNieHue HaydHOH MpoOyieMsl, MpeaMeTa U 00beKTa Hc-
CIIeZIOBaHMSI, IIEJIeH M 3a7a4, METOJIOB, HICTOYHUKOB, BBIIBI)KEHUE THIIOTE3bI, 0000IIEHUE Pe3yibTa-
TOB, BBIBOJIbI, 0003HAUEHHE HOBBIX NpoOseM). Pe3dynbTarom siBisercs yuyeOHas KapTa MO MOJYJIIO
Hariei 00pa3oBaTeIbHON MPOTrPaMMBbl.

Teopueckuii npoexm, IPEANONATAIOUINA B OTIMYME OT HPEIbLAYIIEro, KOHEYHbIH MPOIYKT B
CIIEAYIONIMX BapUaHTaX — ra3era K HCTOPHYECKH 3HAYUMOMY «MaTEMaTHYECKOMY» COOBITHIO (IIpa3i-
HUK yucna «[lu» u T.1.); «MaremaTHuecKas» OTKpbITKa (CBOEro poja ydeOHas KapTa, TOJIbKO Hedop-
MaJIbHO, KPAaCcOYHO 0(OpMIIEHHASI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATEIbHAS AEATEIBHOCTh C SPKO BBIPAKEHHOH 3B-
PUCTHYECKOM HaMpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHGOpMaIuu 0 KaKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHUKOB MPOEKTa ¢ 3TON MHpopManuel, ee aHainu3 1 00001eHre U, HAKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHIIOKEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle oopazoeamenvhvie mexrosoeuu. Opranuzanus oodpa-
30BaTENBHOTO MpoIecca ¢ MPUMEHEHHEM CIEeIHaTH3HPOBAHHBIX MPOTPAMMHBIX CPEll M TEXHHYECKHX
cpencTB paboThl ¢ nHpOpMaIen (MHpopMannonHyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOoNYeCKOe 00ecTieYeHrne CAMOCTOATEIbHOH Pa0doThI 00y4arouXcst

[lo nucuumnimnue «MaremaTtuka» NpeIyCMOTpPEHAa BHEAayAUTOpHAas CaMOCTOSITENbHas paboTa
o0ydJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsI JIMTEPATypbl U MHPOPMALMOHHBIX
PECYPCOB, a TaKK€ B BUJI€ PELICHUS TUIIOBBIX 33]1a4 [IPH BBIITOJIHEHUU KOHTPOJIBHBIX PadoT.

Ilpumepnuvie konmpoavhnwie pavomut (KP):

AKP Nel «JIuHeiiHasi, BeKTOpHas ajre0pa um aHajauTu4deckasi reomerpus. JAudpdepennu-
aabHoe ucuuciaenne POID»

3ananme 1.
Pemmte cuctemy Tpems criocobaMu: a) MaTpUYHBIM criocobom; 0) mo dopmyrnam Kpamepa; B) MeTo-
nom [Maycca
X—2y-32=3,
3X+y-2z2=9,
2X -3y +52 = 4.
3ananue 2.

1) Haiigure yroa mexay BekTopamMu @ u b, ecinu a = (2; —1), b= (— 2 2).

[Toctpoiite maHHBIE BEKTOPHI B cUcTeMe KoopauHaT OXy, a TakkKe BEKTOPBI, H300paKarolue:
2a+b,a-3pb.
2) VKaXuTe Cpelr HUKEIPUBEICHHBIX BEKTOPOB OPTOTrOHAJIBHBIC, KOJUIMHEAPHBIC, 4 TAKXKE KOMILIA-

HapHbIC: A = (— 3-1 4), b= (2,-2,1), C= (2; %; —g} d= (7;12;8). Bprumcnure miomans ma-

pajuieniorpamma, IoCTPOSHHOTO Ha BEKTOPax buc.
3ananmue 3.
Hamucars ypaBHenue npsimoit AB |, eciu A(—l; 2, 3), B(—l; 2;—1). BrruuciauTs pacctosiHue OT TOUKH
A 2TO# IpsIMO# 10 TUIOCKOCTH, TIPOXOISIICH Yepe3 TOUKy B, meprneHauKyIspHO BEKTOPY N(O;-S; 9) :
3ananmue 4.
TIpuBeauTE K KAHOHMYECKOMY BHTY U TIOCTPOHTE KpUBYIO X’ —4X +2y> —4y =0

3ananmue 5.
Brruncnure npenensl:

1+4x—x* . 3x-arcsin2x . NJ2x—1-45
——————:6) lim ;8) lIm :

a) lim > T ——————— B
x—n X+ 3X° + 2X x=>0 COSX —COS” X x—3 x—3
3ananmue 6.
d? 2 X =ctg2t,
Haitinure % u d_Xz TUTst QYHKITUH: a) y:e“_x . §) {y _ Ing(sinZt).
3ananue 7.
2X —

CocraBbTe YpaBHCHUC KacaTellbHOM K KpHBOﬁI y=

B Touke x,=-1. Hapucyiite kacaremns-

HYIO U KPUBYIO.
3aganue 8. Briuncinre HeonpeneaeHHbIE HHTETPAJIB

1)](1+tg23x)dx; 2) | 35X

VBX + X2

3aganue 9. Berunciure onpeneneHHbIe HHTETPAIbI

3
dx; S)J'arcsin5xdx; 4) Iln—xdx.
X

14



1 2
: 2 .. X .
(L—sin2x)’dx; 2) -([ezx dx; 3) J.

1)

Ot 0 |

1 ¥2x —

3apganme 10. Haiiqure miomany ¢uryp, orpaHu4eHHBIX JIUHUAME. B 3a1a4e (0) mpu mOCTpOSHUU JIH-

HHUH BOCHOHBSYﬁTeCB Ta6J'IHI.[eI>i BayKHEHIITHX KPUBLIX B HOHﬂpHOﬁ CUCTEME KOOpAUHAT:

a) Xy=6, x+y—-7=0; 6) p° =2c0S2¢.

X =22 cost,
y= 242 sint,

3apanue 12. Berauciauts HECOOCTBEHHBIM MHTETPAJ WM YCTAHOBUTD €0 PACXOIUMOCTb:

3ananue 11. Halimure ;ymmHy 1yru KpuBOn { 0<t< E
3

0 4
_xt dx
1) Ix3e dx.

; 2] Ja—xp

AKP Ne2 «@HII. AuddepenunanbHbie ypaBHeHHD)

1. Haiiti 1 moctpouth obnacTs onpenencuus dynkmuu Z = In(4—x? —y?) —arcsin(2 - y).

2. HaiimuTe 4YacTHBIC MPOW3BOJHBIC TEPBOTO MOPsAKa (YHKIIHU:

X+Yy

X—y

3. HaiiuTe rpafiieHT cKaaspHoro nonst U = X° + Y2 —z° u ero Moayib B Touke M (1,—-1;2) .

7 =3xy°® —sin(x® +y) +

4. Ina dynxmmn Z = In(2x* +3y®) B Touke A(l, 1) HaiiTH NPOW3BOJHYIO B HANpPABICHHH BEK-
TOpa I =3i+ 2].

5. HanucaTh ypaBHEHHE KacaTeIbHOM MIIOCKOCTH M HOPMAIM K TIOBEPXHOCTH Z = 1/9— X — y* B TOU-
ke M(L 2; 2).

6. Haiitu HamMeHbllee W HamGonblnee 3HadeHuwe (GyHKIMHM Z =X —Xy+2y”+2y+1

B obmactu D: x+y=-5 x=0; y=0.

1. Pemmts muddepeHnnanbHble ypaBHEHUS IEPBOH CTETICHH

A) xy' -4y —x2.Jy =0.
Byysin=ylny, »(3)=e
B) x(y* —1)dx+ y(x* —1)dy = 0.

2. Pemuth MuHEHHBIE HEOTHOPOAHBIE T GEPEHITHATEHOE YPAaBHEHHE C TOCTOSIHHBIMH KO3 HUIH-
EHTaMH
a)y" —3y" +2y=(4x+9)e”, 6) y"+4y" +8y = (Xx+2)cos3x
3. Pemuth 0qHOPOIHYIO cHCTEMY AH(depEHIMaTbHBIX YPaBHEHHUI:

x'=6x—y,
V' =x+4y.
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AKP Ne3 «Teopusi BeposiTHOCTeil. MaTeMaTHecKasi CTATUTCTHKA»

B ypue 12 mapos. Cpeau 3Tux mapoB 3 0ensix 1 9 yepHbiXx. KakoBa BEpOATHOCTh TOTO, YTO Hay/a-
9y BBIHYTHIN MIap OKaXeTCs: OeIbIiM?

B pagnoctynuu tpu Mukpodona. [ kaxaoro u3 nepBbix ABYX MUKPO(GOHOB BEPOSTHOCTh TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nist Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,
YTO B JAHHBII MOMEHT BKJIIOYEHBI 2 MUKPO(QOHA.

B npopaxe nmerotcs Genble 1 KOPUYHEBBIE SHIIa B COOTHOLICHUH 2:3, mpuyeM Mpou3BoacTBO 60%
6enbix U 71% KOpUYHEBBIX SUI] IaTUPYETCs THEM, IPEIIIECTBYIOUINM JIHIO MPOJIaXH, a OCTaJIbHbIE
Al JaTUpYIOTCs Oosee paHHMMH uduciamu. [lokynarens 3aka3pBaeT siflla, TaTHPyEeMbIE JTHEM,
MPEALIECTBYIOIIMUM JTHIO MPOAAXKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOATHOCTh TOr0, YTO €MY
MPOJAAYT PEIIETKY OCINbIX sull?
Tenedponnas cers yupexaenus odcmyxkuaeT 200 aboHEHTOB. BeposTHOCTh TOTO, YTO B TEUCHHUE
MUHYTbI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHMUT, paBHa 0,7. KakoBa BEpOSITHOCTh TOTO, 4TO B
Te4eHHe MUHYTHI OyneT 5 3BoHKOB? KakoBa BepOsSTHOCTH TOTO, YTO B TEYEHHE MUHYTHI OyAeT He
6onee 5 38oHKOB? HaiiTu HanBepoATHEHIIEe YUCIIO 3BOHKOB B TCUCHUE MUHYTHI.

3anaH psj pacnpeneneHus ciydaidHoi BennunHbel X. Hailtu MmaTtematnyeckoe oxXuaaHue, qucrep-
CHIO M CpeJIHEe KBaJjpaTHIecKoe OTKIOHeHHE. [1ocTponTh PYHKITUIO pacipeaeIeHHUs.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlis HenmpepbIBHOW Cily4aliHOM BEJIMYMHBI 3ajaHa (PYHKLHS pacrpenesieHus F(X). Tpebyercsa

HAWTH IJIOTHOCTH pacrpeciieHus f(X), MaTeMaTHYeCKOe OKUIaHUE, AUCIIEPCUI0, CpeIHee KBal-
paTuyeckoe OTKIOHEHHUE. BBIYMCINUTE BEPOSTHOCTh TOTO, YTO OTKJIOHCHUE CIyYaHON BEJIMYHHBI
OT €€ MaTeMaTHYECKOT0 OXKHUJIaHUs OyleT He Ooyiee CpeHero KBapaTHIeckoro oTkinoHeHus. [lo-
CTPOUTH rpauK (yHKITHIA.

0 ,  Xx<0
F(x) = %-(1—c052x) , osxs%
1 , V4
X>—
2

3akoH pacnpeaciicCHud CUCTEMbI NUCKPCTHBIX CHy‘IﬂfIHLIX BCJIIMYNH (X,Y) 3aaaH Ta6J'II/II_IeI7L

Haiitr K03)puIMeHT KOppeNsiun I, ¥ BEPOSTHOCTH MOMA/@HMUs CITy4aiiHOM BEIHIHHBI (X ,Y) B

obmacts D.
0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}

16




7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IIPOBEACHUA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3yabTaThl 00yue-
HHUS

O1neHOYHBIC CPEACTBA

OK - 1 cnioco0HOCTHIO K a0CTPAKTHOMY MBILIJIEHHIO, AaHAJIN3Y, CHHTE3Y
OK - 7 roTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAJIH3aLHH, HCII01b30BAHUIO TBOPYECKOI0 OTEHINAJIA

3HaTh

- OCHOBHBIC MOHATHUS M METOJBI MaTe-
MaTHYeCKOro aHaIu3a

OCHOBHBIE MOJIOXKCHUSI TEOPUH Ipese-
JIOB U HETPEpPHIBHBIX (yHKUUH, rpadu-
KH OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHN
U UX CBOMCTBA, OCHOBBI YHCJIEHHOTO
pelIeHus TPAaHCLUEHACHTHBIX YpaBHe-
HUM,

- OCHOBHBIE TeopeMbl auddepeHiy-
JIBHOTO U MHTErPAJIbHOTO MCUUCIICHHUS
(YHKIMH OJHON M HECKONBKHX Tepe-
MEHHBIX, MeTO/bl audhepeHraIbHO-
IO WCYUCIICHHS HCCIeAoBaHMuA (PyHK-
LU, OCHOBBI YUCICHHBIX METOAOB BbI-
YHCJICHUS ONPEICTICHHBIX HHTETPAJIOB,
- OCHOBHBIE THUIBI OOBIKHOBEHHBIX
¢ depeHIMATBHBIX YPaBHEHUH U Me-
TOJIbI UX PEIICHUS,

- OCHOBHBIC TIOHSITHS TEOPHH BEPOSIT-
HOCTEH U MaTeMaTU4eCcKOl CTaTUCTUKU

TeopeTuueckne BONPOCHI JIs1 IK3AMEHOB M 3a4eTa
1 kypc 3umMHss ceccusi (AK3aMeH)

1.

CoNOOR~WN

el
= o

PR RPREPREPEPPR
©owo~NO U wWN

Martpuusl u neiictBust Ha HUMHU. CBOMCTBA JEHCTBUI HAll MAaTpULIAMHU.

Onpenenurenu I u II nopsinkoB. Onpenenutenu N mopsiika U UX CBOMCTBA.

CucTteMbl THHEWHBIX anrebpamdeckux ypasaeHU# (CJIAY) 1 uX 3amuch B MAaTPHYHOM BHJIC.
OO6parHasi MaTpUIIA U €€ BEIYHCIICHUE.

Pemenus CJIAY MaTpU4YHBIM METOJIOM.

Dopmynel Kpamepa

CkanspHoe MPOU3BEICHUE IBYX BEKTOPOB U €ro CBOICTBA.

BexropHoe npousBeieHNe ABYX BEKTOPOB U €r0 CBOMCTBA.

CMenraHHOe IpoU3BeIeHHE TPEX BEKTOPOB U €TI0 CBOMCTBA.

. OcHOBHas HJiesl aHAIUTUYECKOM FeOMETPHH, IPUMEHEHUE BEKTOPHBIX IPOU3BEICHUN.

. Ipsimas Ha mnockocTu. Pa3nuuHble BUABI ypaBHEHH NPSMON HA IUIOCKOCTH.

. Yrou Mexay NpsMBIMHU Ha IUNIOCKOCTH. PaccTosiHHEe OT TOUKH 0 IPsSMON Ha MIIOCKOCTH.
. DIUINIC U €ro CBOICTBA.

. I'mmep6ona u e€ cBoiicTaa.

. ITapabona u e€ cBoiicTBa.

. IImockocth B mpocTpaHcTBe. PaznuuHble BUIbl YPAaBHEHUH INIOCKOCTU B IIPOCTPAHCTBE.
. Yroa MexJy MI0CKOCTAMU. PacCTosiHUE OT TOUKHU JI0 IUIOCKOCTH.

. IIpsiMas B npocTpaHcTBe. PaznuuHble BUIbl YpaBHEHUN MIPSIMON B IPOCTPAHCTBE.

. B3anMHoOe pacnosnokeHue MI0CKOCTU U MPSIMOI B IPOCTPAHCTBE.

20.
21.

IToBepxHOCTH BTOPOTO MOPSIKA.
Kpusas B npocTpaHcTBe.

22. ®ynxkums. CrnocoOsl 3ananus. ObnacTs onpenenenus. OCHOBHBIE 3IeMeHTapHbIe (QYHKIMH, HX CBOHCTBA, IPaUKH.
23. Ilpenen pynkuuu B Touke. [Ipenen Gpynxunu B 6eckoneuHoCTH. OHOCTOPOHHHUE MPEAEIIBI.

24. becKOHEYHO MaJIble U OECKOHEUHO OoJbIINe PYHKINH, CBSI3b MEXTy HUMH. CBOWCTBA OECKOHEUHO MaJbIX (PYHKIHH.
25. Teopemsl 0 npezenax. PackpbiTne HeonpeieIeHHOCTEH.

26. 3ameyartebHbIC IPEICIHL.

27.CpaBHeHHe OECKOHEYHO MaJibiX (DYHKIMHA. DKBHBAJICHTHbIE OECKOHEYHO MaJible (PYHKIIMU ¥ OCHOBHBIE TEOPEMBI O
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HUS

OneHouHble CpeCTBa

HUX. [[puMeHeHne K BEIYUCICHHIO NIPEICIIOB.

28. HerrpepbiBHOCTh (DYHKIIMH B TOYKE. TOUYKH pa3pbiBa U UX KIacCH(UKaIS.

29. [lponsBoHast GyHKIMH, €€ TeOMETPUIECKHN 1 (PU3MUECKUN CMBICII.

30. YpaBHeHus KacaTenbHONW 1 HOpMaiH K KpuBoi. AuddeperunpyemMocTs QyHKINH B TOUKE.

31. IIpon3BomHAst CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOTO (yHKIUH. [Ipon3BoaHAs ClIOKHON 1 00paTHON (HYHKINHA.

32. IudpdepeHnmrpoBaHne HESBHBIX U TapaMEeTPHUYCCKH 3aJaHHBIX (yHKIui. Jlorapudmudeckoe nuddpepeHIrpoBanue.

33. [Ipon3BoHBIE BEICIINX HOPSAIKOB.

34. Tudpdepennnan pyaxmun. ['eomerpudeckuit cMbich nuddepenmana. OCHOBHBIE TeopeMbl 0 auddhepeHuanax.

35. Ilpumenenue auddepennuana K mpuOIMKCHHBIM BRIYUCICHUSIM.

36. OcHOBHBIC TeOpeMbI TU(PepeHIIHATBHOTO ucuncienus: Poss, Jlarpamxa u Ko,

37. IpaBuno Jlonurans.

38. YcnoBust MOHOTOHHOCTH QYyHKIMH. DKcTpeMyMbl GyHKIMH. Heo0XxoauMoe 1 JOCTaTOYHOE YCIIOBHS SKCTpEMyMa
¢dyHKIHH.

39. Haubosnbliiee 1 HAUMEHbIIICE 3HAYCHUS (DYHKIIUH HA OTPE3KeE.

40. Bemykiocts rpaduka ¢pyaknuu. Touku nepernda. HeoOxoammMoe 1 1oCTaTOYHOE YCIOBHS TOYEK Iepernoa.

41. AcumnToTsl rpaduka GyHKIHH.

42. TlepBooOpasHas. HeonpeneneHHbIi HHTErpal 1 ero cBoicTBa. Tadimna OCHOBHBIX HHTETPaJIOB.

43. OcHOBHBIE METOJbI HHTETPUPOBAHUS: 3aMEHa IIEPEMEHHOI 1 MHTETPUPOBAHHE TI0 YacTsIM.

44. OnpeneneHHBIH MHTETPAN KaK Mpee]l HHTErpallbHOM CyMMBI, €ro CBOHCTBA.

45. ®opmyna Hetorona — Jletioanma. OCHOBHBIC CBOWCTBA OTPEACICHHOTO HHTETpaa.

46. BpluncieHue ONpeelICHHOTO HHTerpaja (3aMeHa epeMeHHOM, MHTerpUpOBaHKe Mo 4acTsiM). IHTerpupoBaHue 4et-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpe/ienax.

47. HecoOcTBEHHBIE UHTETPAIIBI.

48. T'eomerpuueckue v HU3MYECKUE TPUIIOKEHHS ONPE/ICIIEHHOTO UHTETpaa.
1 kypc JeTHsis ceccusi (AK3aMeH)

49. Oo6nactp ompenenenust OHII. Ipenen, HenpepbiBHOCTh. CBOWCTBa (YHKIMH, HENPEPHIBHBIX B OTPaHUYCHHON 3a-
MKHYTOH 00macTu.

50. YacTHble MPOM3BOAHBIC IEPBOTO MOPSIKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

52. uddepenumpyeMocTs U MOIHEIH auddepeniuan GpyHKuun. IHBapnaHTHOCTH GOPMBI OJTHOTO AUdepeHuaa.

53. I[Ipumenenue nosHoro auddepeHnnana K NpuOIMKeHHbIM BEMUCIeHIIM. [IuddepeHnnans! BBICIINX MOPSIIKOB.

54. Tlpowssopanas cyoxxHOW ¢yHKunH. [lomHast mpou3BoAHAS.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyM GyHKINHU IBYX epeMeHHBIX. Heo0XoanmMoe 1 T0CTaTOYHOE YCIOBHE KCTPEMyMa.

58. Hawubosnbiiiee 1 HanMeHbIIee 3HAYCHNST (YHKIIUU B 3aMKHYTOM 00JacTH.
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59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

Juddepennnanbable ypaBHEHHS: OCHOBHBIE TIOHSTHS. 3a1a4H, IPUBOIAIIUE K AU PepeHINaIbHBIM YPaBHEHUSIM.
Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH pereHus quddepeHInansHOro ypaBHEeHHsL.

VYpaBHEHUS ¢ pa3AeaAIOIUMUCS TEPEMEHHBIMU.

Opnoponubie nuddepeHaIbHbIe ypaBHEHHS | mopsiaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHyiu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbabie ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TIOHATHSL.

YpaBHeHUs1, JONYCKAOLIe NOHWKEHUE MTOPsAKa.

Jluneiinple quddepeHnnanbHble ypaBHEHUs BhICIINX mopsakoB. VHrerpuposanne JIOAY ¢ nmoctosHHBIMU K03 hu-
HUEHTaMU.

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHIY.

Merton BapHaIiy MPOU3BOJIBHBIX OCTOSHHBIX.

Wnrerpuposanue JIHAY ¢ nocrossHHBIME K03 (HUIMEHTaMH ¥ PABOK YacThIO CHIENUATLHOTO BUJIA.
Cuctemsl muddepeHnnansHbpIX ypaBHeHn. Teopema cyliecTBOBaHHS U €IMHCTBEHHOCTH pelleHus. MeToa UCKITo-
YEeHUs! ISl pEIICHNS] HOPMAJIbHBIX CHCcTeM AN GepeHINATBHBIX YpaBHEHHUH.

2 Kypc JeTHss ceccus (3a4er)

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEILIEHHs, COUCTAHHS.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHNE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CH0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTh MOsIBIIEHUS! XOTSI ObI OJTHOTO COOBITHS.

®DopmyIa HOIHOHM BeposATHOCTH U popmyia baifeca.

Cxema bepnyium, popmyna bepHyiuin, HauBeposTHelIIee YUCIIO MOSBICHHU coObITHS A B cxeMe bepHyiun.
ITpubnmxenHsie GopMynsl B cxeme bepHymu.

JluckpeTHas citydaiiHasi BEJIMYUHA U CrTOCOObI €€ 3aganus. OyHKIMS pacpeeICHHS.

MaremaTHuueCcKOE OXKUAAHUE AUCKPETHOM ClIy4yallHOW BEJIMYMHBI U €r0 CBOMCTBA.

Jucnepcus AUCKPETHOH ciiyyallHOM BeMYMHBI U €€ cBoiicTBa. CpeaHee KBaipaTHUECKOe OTKIIOHEHHE.
HenpepsiBHas ciydaiinas BennunHa. CBoWCTBa (GYHKIIMH pactipeieIeHusl.

I110THOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMYHMHBL U €€ CBOWCTBA.

UYucnoBsle XapaKTEPUCTUKU HEIIPEPBIBHBIX CIYYalHBIX BEITHUUH.

PaBHOMEpHBII 1 IOKa3aTENbHBIA 3aKOHBI PACPEEICHUS HETIPEPBIBHBIX CIyYalHbIX BEIUYKH.

HopmanbHblii 3aK0H pacnpeiesieHus U ero CBOICTBa

VYMmetrs

- KOPPEKTHO BBIPAKATh U apTyMEHTH-
pPOBAaHHO OOOCHOBEIBATH TTOJIOYKCHIIS

Hpumepnvie npakmuueckue 3a0aHUA 0N IK3AMEHOE U 3A4eMa.
1. Pemmuts matpuuHoe ypaBHenue X+3(A-B)=4C, rue
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Hpe):[MeTHOﬁ 00J1acTH 3HAHHUS U METO-
JOB MaT€MaTUYCCKOI'0 aHaJIn3a JJIsd
IIOCTaHOBKH U PCINCHUA KOHKPETHBIX
MPUKIIAIHBIX 3aaa4

— pemaTth 3amadd 1[0 H3y4aeMbIM
TEOPETHUYECKHU pa3JieiaM;

o0cyk1aTh crmocoosb! 3 PEeKTHBHOTO
pemenns nudPepeHIaTbHBIX YpaB-
HEHHI ¥ UX CUCTEM; ONPEACISTh 3(-
(DEKTUBHOCTD PEIICHUS 3a/1auu, MOy~
YEHHOTO C IIOMOIIBIO YHNCIICHHBIX Me-
TOJIOB; pacio3HaBath 3()(HeKTUBHEIE
pe3yabpTaThl 00pabOTKH SKCIIEPUMEH-
TaJbHBIX JaHHBIX OT HEA((HEKTUBHBIX

PR

2. PemuTh cUCTEMBl JTUHEWHBIX anreOpanmdyeckux ypaBHeHHH 1o (opmynam Kpamepa, MaTpuyHBIM METOJOM, METOJIOM
l'aycca:

3X, +4X, +2X, =3
2X; — X, —3X; =—3
X, +5X, +X; =2

(13,6), A(221), A(-101), A,(—46;-3).

Haittu: 1) nuny pebpa Ak, i 2) yrou Mexay pedpamu Ak, u AA ;

3. JlaHbpl KOOpIWHATHI BEPIUUH MHPAMUJIBI A1A2A3A4 Ai

3) yrox MexIy pedpom AA, U TPaHBIO AR ;  4) wiomanp rpaHu AR 7 5) o0BeM mupaMuUbL.

4. B tpeyronbHuke c¢ BepmuHaMmu A(2,1), B(5,3), C(-6,5) HailTu AIMHY BBICOTHI U3 BEPIUIMHEI A.
5. Hanwmcath KaHOHHYECKUE U TAPAMETPUICCKUE YPaBHEHHS TIPSIMOM, Tipoxostiieit uepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxoasiie uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxasatb, 4TO IpSMbIC MTapaJlIETbHBI:
X+y—-2=0
Xx+2 y-1 7z
3 -2 _I " X—y—5Z—8=0
8. Brrunciure npeenst:
. 1+4x-x* . 3x-arcsin2x J2x—1—
a) lim————:;6) im——————:B) |'mM :

won X +3X° +2x° T +0C0SX—COS X A% 3
d . _

9. Haiinure &y s GyHKIHi: a) Y = e 5) X =ctg 2-1: ,
dx y =In(sin2t).

10. BerauciuTh: (1— i)28 .
111. Haiith HeonpeNeNEHHBIA MHTErPAIL: a)J.Sin3X -c0osbxdx, 6) J- 1-cosx ax ® J(ZX +5)-e¥dx.
(x=sinx)*

xdx

V20
12. BpIYMCIUTH ONPE/IeNICHHbI HHTErpall '[ _—.
[.2
2 Vx°+5
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2
13. Haiftn momans urypsl, orpannuensoii muamamu: X =4, Y =4X.

_fa_y2 _\2 \3
14. Haiitu 1 moCcTpOUTH 001aCTh ONpeAeNeHus QyHKINN U=y9-Xx"—y" +(x-y) .

3 .
15. Haiitn nonmeiii muddepenmuan pynxmur: 2 =X 1Ny —sin2xy.
16. Haiitin 9acTHBIC NPOM3BOAHBIC IEPBOro MOpsiaka (GyHKIHM: Z = 5x2y3 + In(x + 4y)

17. HanucaTth ypaBHEHHE KacaTeIbHOM MIOCKOCTH U HOPMAJH K TIOBEPXHOCTH Z = 4/ X% + y2 B Touke (3, 4, 5).
18. Pemmre 3amauy Komu: yCOS2 xdy = (y2 +1)dX, y(O) =0.

19. Haitzure obuee pemenue auddepenumanshoro ypasenus ¥+ = 2%
20. Pemuth 01HOpOAHYIO cUCTeMY AU GepeHINaIbHBIX YPaBHEHHIH:
x'=6x—y,
Yy =x+4y.
21. llpm mocraBke ¢ 3aBoga Ha 6azy 1000 pagroONpHEeMHHUKOB, Y 55 BHIIUIA U3 CTPOs Jamibl. HailTh BEpOsSTHOCT TOTO,
YTO B3SITHIN HayJady NPUEMHHK Oy/IeT NCTIPABHBIM.
22. IlpuHnMaeM BepOSTHOCTH POXKICHUS MaJbyHMKa M JICBOYKH paBHBIMHU. Haiitn BeposiTHOCTH TOTO, 4TO cpenu 10 HOBO-
POXICHHBIX 6 OKaXYTCS MaTbUUKAMHU.
23. [laH 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJITHYMHEL:

X: 10 | 20 | 30 | 40 | 50
p: [ 01]02]03]02]02
BBIYUCIIUTH €€ MaTEMaTUYECKOE 0KUIaHHUE, TUCTIEPCUIO U CpeIHEE KBaIPaTUYECKOE OTKJIOHEHHE.
24. [Tana GhyHKIUS pacpeIeeHNs] HPEPHIBHOM CITydaliHON BeTUUUHBI X
0 npu x<0
0,25x3(x+3) npu O<=x<=1

F(x)= 1 npu x>1

Haiiti mutotHOCTH pacnpenenenus f(x), mocrpouts ee rpaduk, BEpOsTHOCTh NMONaJaHus B 3afaHHbI nHTepBan [0,5; 2],

Mx, Dx, O-X.

Bnanets

- HaBBIKAMHU HCIIOJIb30BaHUS JIOTHYE-
CKM BEPHO, apryMEHTUPOBAHO U SICHO
CTPOUTH YCTHYHK) M IIMCBMEHHYIO peub

IlIpumepnvle npakmuyueckue 3a0anus
3apanmne 1. Cucremartnsupyiite 1 0000IIMTE BCE KIIOYEBHIE MOHATHS M IPHEMBI PEIICHHS THIIOBBIX 3aJad 10 TeMe
«IIponsBoxnas» u «IIpruMeHeHNne TPOU3BOAHOI ITpH MCCIe0BaHUN (YHKINIY. PesynsTaT ohopMuTe B BUIE TaOIUIIBL.
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Ha PYCCKOM $I3bIKE, TOTOBHUThH M PEJaK-
TUPOBATh TEXHWYECCKUE TEKCTHI C Ma-
TEeMaTHYECKOH CHMBOJUKON wim Qop-
MYyJIaMH, TyOJUYHO MPEACTABIATH CO0-
CTBCHHBIC W H3BCCTHBIC HAYYHBIC pEC-
3yJIbTaThl, BECTH JUCKYCCHUH;

- HaBBIKAMH M METOIMKaMH 00001I1e-
HUS pPE3YJIbTATOB PEILICHUSA
MPAKTUYCCKUMU HAaBBIKaAMU UCII0JIb30-
BaHUSI MaTEeMATHYECKUX ITOHITHU U
METOJIOB (M3y4aeMbIX Pa3JielioB MaTe-
MaTHUKH) NPHU PEIICHNN MPUKIaIHBIX
3az1ay;

- HaBbIKaMU 00OOIIEHUS Pe3yJIbTaTOB
peleHus, pe3yabTaToB 00pabOTKH
CTaTUCTUYECKOTO DKCIICPUMEHTA;

- croco0amMu OIICHUBAHUS 3HAYMMOCTH
M TPAKTHYECKOW MPUTOAHOCTH TIONY-
YECHHBIX PE3yJIbTATOB

3amaua 2. [lyist perueHus 3aa4un caeaiTe CXeMaTHIECKUil YepTeK U MoNTydnTe (PYyHKIHMOHAIBHYIO 3aBUCMOCTD II0 yKa-
3aHMIO K 3ajade. Halinnte oOnacte omnpeneneHus 5Toi QyHKIUH IO CMBICITY 3a/1aud. Beraucnute 3HaueHus 31oil QyHK-
LMK [IPH TPEX Pa3IMuHBIX 3HAYCHUSIX apryMeHTa. Mccnenyiite GyHKIHMIO Ha HauOobIIee U HauMeHblee 3HaueHus. OT1-
BETHTE Ha BOMPOC 3aJa4H.

«CeueHne TOHHENA UMeeT GOpMy NPSAMOYTOJIBHHKA, 3aBEPIICHHOTO NMOIyKpyroM. Ilepumerp ceuenust 18 m. [Ipn xakom
pazuyce HoJTyKpyTa IUIONIab CeUeHNs OyaeT HanbombIe?

OG603HaYBTe PajMyC MOMyKpyTa yepe3 I 1 BHIpasuTe miomans S cedenns kak ¢pymnkmmo ot 1 S =S(r).

3ananme 3. Ha kakoii BeIcOTE ' HaJ LEHTPOM KPYIJIOTO CTOJIA pajuyca & ClelyeT MOMECTUTh JIaMIly, YTOOBbI OCBEIIeH-
HOCTh Kpasi cToJia Obi1a HanOospiei? (CaMOCTOSTENBHO MPOAHATN3UPOBATh - 3HAHUS, METO/IbI KAKOTO pa3jeiia MareMa-
TUKU TOTPEOYIOTCS I PeLIeHNs JaHHO! 3a1a4H).

Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus

3angaua 1. [IpoBeputs, Jiexat 1 TOUKH A(l’ 0; ), B(4’ 4’ 6), C(Z’ 2; 3) " D(].O, 14, 17) B OJIHOM MJIOCKOCTH.
3agaua 2. [Ipu mocTpoeHHH BUCSYETO MOCTa Yepe3 peuky «Tuxash ¥ BEISICHEHHH HAJICKHOCTH COOPYKEHHS, CTYACHTHI
CTPOHOTPSAAA CTONKHYIHCH C PEIICHHEM CIICAYIOIICH 3a1aun:

Tpoc, moABeIeHHBIN 3a 1Ba KOHIA Ha OAMHAKOBON BEICOTE, MMeeT GopMy OyTrH mapaboisl. PaccTosHIe MeXIy TOUKaMH
KperieHus paBHO 24 M. ['myOnHa mpormba Tpoca Ha pacCTOSHUM 3 M OT TOYKM KperwieHus paBHa 40 cMm. Ompenenutsb
TIyOWHY TIpOoruda Tpoca MocepeHe MEKIY KPEIUICHUIMHU.

- (1’ ! ) 3JIEKTPOCTATHYECKOTO TIOJISI, TI0 MEPEMEIICHUIO IEKTPUUIECKOTO 3apsjia U3
B TOUKY 2_(’ ' )
. X—COSX
lim———
3anaunue 4. [Tokaxure, 4ro npegen X +C0SX ge moxer ObITh BhIUUCIICH 0 npaBuiy Jlonurans. Haliaure stot npenen
JIPYTHM CIIOCOOOM.
3aganue 5. 3aBUCHUMOCTh MYyTH OT BPEMEHH TMPU MNPSMOJIMHEHHOM JIBIDKEHHUM TOYKM 3aJIa€TCsl ypaBHEHUEM

3amaua 3. Haiitu paboty cuibl

M, =(0; 4; 2)

TOYKH

3 2
S= gt +2t° -3, e S- nyts B M, a  Bpems B c. BblumciuTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.
}’”(36)23—)(j

3agaua 6. K rpaduxy dyHKImm B €ro TOYKE ¢ a0Ccuuccon IpoBeJieHa KacaTenbHas. Haltu mutomanp
TpeyToJbHIKa, 00pa30BaHHOTO KacaTeIbHOW M OTPE3KaMH, OTCEKAEMBIMH €10 Ha OCAX KOOPAWHAT.
3agaua 7. B mapke arTpakiimoHoB ropoga N oIuH U3 OTPE3KOB TPACKTOPHH JIBMKEHHS TMOe3/1a B «AMEPUKAHCKHX TOP-

y s(t) = Asin(wt + ¢,)
Kax» TPECTaBIsIeT cO00i CHHYCOUY: ,Te A, po M @ — N3BECTHBIE YHCTIA.
OnpenenuTh yrojl HAKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiuoHa J[. B MOMEHT BpeMeHH 11 ero IBMKEHUsI TI0 DTOMY OT-

x0=]
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeCTBa

Pe3Ky.

3ananne 8. [logymaiiTe, ¢ TOMOIIBIO CPEJICTB KAKOTO pa3/ieNia MaTeMaTHKN MOXKHO PEIUTh CIETYIONIYIO 3a1ady.

«dnst yOOpKHM cHera Ha yJMIax ropoja UCIOJb3YIOTCS CHEroyoopouHble MamiHbl. OHU paboTaroT B TEYCHUE CBETIIOTO
BpEMEHM CYTOK ¢ 6 10 18 4acoB ¢ mocTOsHHOI ckopocThio yoopku cHera 400 (M3/4). M3sMeHeHHe o6beMa CHera, BblNaja-

ds
_:]_201.'—5I25 S(I)
dr e

¥ —
cHera (B M%), BhIIaBIIETO 3a BpeMs t (B vacax), 0<7<24. B voment spemenn’ = 0 ma ymunax ropoma mexur 1000 M3

S(1) N

IOIIETO Ha YJIMIBI TOpoaa B ropoA€ B TCUCHUC CYTOK, MOXXHO OIIMCAaTh YPAaBHCHUEM — 00BeM

cHera. Y CTaHOBUTE COOTBETCTBHE MEX/y BpeMeHeM t 1 00beMOM CHera, JIeXalllero Ha yJIuiax ropoja
CocCTaBbTe MaTEMAaTHIECKYI0 MOJICIb STOU 3a1a4H U PEIInTe ef.
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0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPHUH OLlCHUBAHMS:

IIpomeskyTouHas aTTecTalys MO TUCHUIUIMHE «MaTeMaTuka» BKIHOYAET TEOPETUYECKHUE BOIPO-
Chbl, [TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHMSI OOYUYaIOUIMMUCS 3HAaHUM, U IPAKTUYECKUE 3a/laHus, BbI-
ABJISIIOIINE CTENEHb CPOPMHUPOBAHHOCTU YMEHHMH U BIAJ€HUH, MPOBOAUTCSA B opMe 2 3K3aMEHOB U B
¢dbopMme 2 3a4eToB.

DK3aMeH M0 JaHHOH JUCLMIUIMHE NTPOBOAUTCS B YCTHOM (pOpMe MO 3K3aMEHALMOHHBIM Ouieram,
KKl U3 KOTOPBIX BKIIIOYAET 1 TEOPETUUECKUI BOIPOC U 1BAa IPAKTUUECKUX 3aJaHMSL.

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 324eTa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics nmokasbiBaet copmupoBanHocTh komnerenuii OK-1 n OITK-
4; T.e. CTyNEHT JIOJDKEH I0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUSA U OO0bACHEHMs MH(OpManuu,
MHTEJJIEKTYaJIbHbIE HABBIKU PELLEHUS 3a1a4;

- 3a4eT He CJaH, €CIM pe3ysbTaT O0ydeHHs HE JOCTUTHYT, OOydarolMHCsA HE MOXKET MOKa3aTb
3HaHUS Ha YPOBHE BOCHPOHM3BEACHUS U OOBSICHEHHS HH(POPMAIUK, HE MOXKET IMOKa3aTh MHTEIICKTYalb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

Iloka3aTenu U KPUTEPUH OLICHUBAHHUS IK3aMeEHA:

— Ha OLEHKY «OTJIMYHO» — O0y4arolUiCs 1eMOHCTPUPYET BBICOKHH YpOBEHb C(OPMHPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HaHUE Y4eOHOro Marepuaia, cBo0o -
HO BBIIOJHSIET MPAKTUYECKHE 3a/laHUsl, CBOOOJHO ONEpUpYyeT 3HAHUSMU, YMEHUSIMH, IPUMEHSET UX B
CUTYalUsIX TOBBIILIEHHON CI0XHOCTH.

— Ha OILICHKY «XOPOII0» — 00yYaIoUIMiCs IEMOHCTPUPYET CPEeAHUN YPOBEHb COPMHUPOBAHHOCTH
KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHHSI OCBOEHBI, HO JIOIYCKAIOTCSl HE3HAYUTENIbHbIE OLIMOKH, He-
TOYHOCTH, 3aTPyJHEHUS NPH aHAJIUTUYECKUX OIEpalusX, ePeHOoce 3HAHUN U yMEHHUM Ha HOBBIE, He-
CTaH/IapTHbIE CUTYaI1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYaIOLIUICS JIEMOHCTPUPYET IMOPOrOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€ KOHTPOJIBHBIX MEPOIIPHUATUI JOMYCKAIOTCSl OMIUOKH, TIPOSIB-
JsIeTCs OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHHH, HABBIKOB, 00YJarOIUIICS NCIBITHIBAET 3HAYUTEIbHbIC
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/I0BJIeTBOPHUTEJIbHO»— 00yJaroIUIiCs 1eMOHCTpUpYeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepHana, JOMyCKAaeT CyIIECTBEHHbIE OMNOKH, HE MOXET MOKa3aTh WHTEIEKTyallb-
HbI€ HABBIKM PELICHMSI POCTHIX 3a7a4 WM HE MOXKET MOKa3aTh 3HAHUS JaKe€ Ha ypOBHE BOCIIPOU3BE/IE-
HUS U 00BSICHEHUST HH(DOPMAITHH.

8 YueOHo-MeTonMYecKkoe U HHGOPMALHOHHOE o0ecnieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boiciias maremaruka: yueonuk / B.C. lllunaueB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsicuiee oOpazoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JIOCTyMA: sl aBTOPU3. T0JIb30BaTENEH.

2. Marematuka: yue0. nocobue / FO.M. lanunos, JI.H. XypGenko, I'.A. Hukonona, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonooii. — Mocksa: THOPA-M, 2019. — 496
c.— (Boicmee obOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-102130-9. - TekcT: 2JIeKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Pexwum mocTyma: it aBTOPHU3. MOJb30BaTe-
nei.

0) JlonmoJiHUTEIbHAS JINTEpaTypa:

1. Teopusi BeposiTHOCTEH W MaTeMaTH4YecKas CTaTUCTUKa: YueOHoe mocoOue / buprokosa JL.I'.,
bob6puk I'.'U., MatseeB B.U., - 2-e uzn. - Mocksa: HUL] MH®PA-M, 2017. - 289 c. (Bricuiee o6pa3o-
Banue: bakamaBpmar) ISBN  978-5-16-011793-5. -  Tekcr: anektponnsni. -  URL:
https://new.znanium.com/catalog/product/370899.— Pesxum goctyna: it aBTOPH3. OJIb30BATEICH.

2. MaremaTika B mpuMepax W 3amadax: y4ue0. mocobue / O.M. [ertsapesa, JI.H. XKypbenko, I'.A.
Hukonora, H.B. HukonoBa, C.H. HypueBa. — MockBa: UTHOPA-M, 2019. — 372 c. — (Bsiciiee 00-
pazoBanmue: bakamaspuar). - ISBN 978-5-16-102288-7. — Tekcr: oanektponnsni. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum goctyma: it aBTOPH3. IOJIb30BATEICH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802

3. Hanko, ILE. Beicmas maremaTuka B ymnpakHeHHsX u 3amadax. (B 2-x wactax) [Teker] /
I1. E. Hauko, A.T. Ilonos, T. 5I. KoxxeBaukoBa. - M.: Breicmas mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®duxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaln3a: yueOHUK: B 2 vacTax / .M. duxrteHn-
ronell. — 11-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 1 — 2019. — 444 ¢. — ISBN
978-5-8114-0190-1. — TekcT : 3eKTPOHHBIHN // DIEKTPOHHO-OMOMMOTeUHas cuctema «Jlaupy : [caiT].
— URL: _https://e.lanbook.com/book/112051 . — Pexwum goctyma: Uit aBTOPU3. TOJIb30BATEIICH .

4, ®uxtenronsll, [.M. OCHOBBI MaTeMaTHYECKOTO aHaMK3a: yueOHUK: B 2 dactsax / [.M. duxren-
ronell. — 10-e usn., crep. — Cankr-llerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 21EKTPOHHBIN // DNEKTpOHHO-OMONMHoTeuHass cuctema «Jlanpy : [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparienus: 06.10.2019). — Pexum moctymna: s
aBTOPU3. NOJIb30BATENECH.

5. lllumaues B. C. 3amaunuk mo Beicmieit Mmatemaruke: ydeb. mocooue / B.C. Illumaues. — 10-e
u3a., crepeoturt. — MockBa: MHOPA-M, 2020. — 304 c¢. — (Bricmee o6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3aHUS

1. Abpamosa, 1.M. DneMeHThl BEKTOPHOI aireOpbl U aHAIMTHYECKOW reoMeTpuun: Meroauueckue
yKa3zaHus Juist cTyieHToB | kypca Beex cnenuansHoctedl. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unterpai: Terpanb-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpussie u nmosepxunoctu 2 nopsiaka. [lomsprast cucrema xoopaunar. [Ipakru-
kyM — Marauroropck: 'OY BIIO «MI'TY nm. I''M. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIIMIT KOMIUIEKCHOTO TIEpeMEHHOT0: MeToIMuecKue yKa3aHus 1 Ba-
pUaHTBl MHIMBUIYaJdbHBIX 3aJlaHUN NI CTYIEHTOB BCEX crenuanbHocTtell — Marnuroropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. I'pauea, JI.A. OmnpeneneHHblii MHTErpall: METOIMYECKHUE YKa3aHUs JUIsd CTYACHTOB — Maruuro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBay», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHThI TUHEHHON anreOppl, BEKTOPHON anreOpbl U aHAJIUTUYECKOH T'eoMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHslit npakTukyM o ctatuctuke ¢ npumenennem EXCEL: Meroa. ykas.
JUIsi 1abOpaTOPHBIX padoT Mo MaTeMaTH4eckoi craructuke.- Marautoropck: 'OY BIIO «MI'TV uwm.
I"'". HocoBa», 2009 — 40 c.

8. M3ocoB A.B. 'apmonmueckuii aHanwm3: MeTOIUYECKHE YKa3aHWs ¥ BapUAHTHI 3aJaHUN TS ca-
MOCTOSTEIbHOIN paboThl U KOHTPOJIA 3HaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposTHOCTh. YacTh 2: Meton. yka3. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. TlpomsBomnas u nuddepenmman ynxmun. [Ipaktukym.- MarHuTOrOpceK:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ¢ynkumii u nocrtpoenue rpadukos. [Ipaktukym. — Maruuro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Kombunaropuka. CoOsitie u BepositHocTh. Yacts |: KomOunaropuka. An-
redpa coObITuii: MeToa. ykazaHus 0 AUCUUIUIMHE «MaTemMaTuka» JUIsl CTyIeHToB | Kypca Becex crenu-
anpHOCcTel. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPCHI:

1. Akmanosa 3. C. HeonpezeneHHblif HHTErpai: OT TEOPUHU K MpaKTUKe [ DIeKTpOHHBIN pecypc]:
yuebnoe nocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 s5iekTpoH. onT. AUCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooObekT. — CBeneHus gocTynHbl Takke Ha CD-ROM.

2. Amnanutnueckas reomerpus [DnexkrponHsiit pecypc]: npaktukym / T. I'. Ky3una, O. C. Anapo-
cenko, T. B. Mopo3soga, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Taéx. — URL:
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https://e.lanbook.com/book/112051
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpooOBeKT.

3. AnucumoB A. JI. Marpuusl. Onpeaenuteny. CUCTEMbI TMHEHHBIX alre0pandeckux ypaBHEHUH
[DnexTponHbIi pecypc]: yueoHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenera ;
MI'TY. - Marnutoropck: MI'TVY, 2017. - 1 anekrpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpooonekrt. - ISBN 978-5-9967-1000-3.

4. bounapenko T. A. UHTerpaibHOE NCYUCIICHUE (PYHKIIMN OJHOU MTePEMEHHOM [ DIeKTPOHHBIN
pecypc] : yueoHoe ocobue / T. A. bongapenko ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 anexTpoH.
omt. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - Makpooosekrt. - ISBN 978-5-59967-1001-0.

5. Bynbruesa C. B. MaremaTHka: npeiensl 1 HEMPEPbIBHOCTD (PYHKIMH OHOM nepeMeHHOH. [Ipak-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 anextpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooonexr. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. Jluddepennmanbubie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yuedHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31eKTpOH. ONT. IUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBbEKT.

7. W3ocora JI. A. OcHOBBI MAaTEMaTUYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe mocooue.
Y. 1. InddepenunansHoe ucuncienne Gyunkuun onanoit nepemennout / JI. A. M3zocosa, JI. A. I'payesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/14
00.pdf&view=true. - MakpooOBEKT.

8. Koporeukas B. A. @yHKIIMH HECKOIBKUX MIEPEMEHHBIX [ DJIEKTPOHHBIN pecypc] : yuebHoe moco-
o6ue / B. A. Koporeuxkas, 1O0. A. U3BekoB ; MI'TY. - Marautoropck : MI'TV, 2015. - 1 anexTpoH. onr.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBbeKT.

9. Teopus BepOSATHOCTEH W MaTeMaTHUYECKasl CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE ITOCOOre U MpaK-
TUKYM C JJabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. M3ocos, JI. A. N3ocosa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Marautoropck : MI'TVY, 2013. - 1 anektpoH. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne u UHTEpHeET-pecypchl:

1.
Haumenosanue 110 Ne norosopa CpoK neiCTBUS TULICH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020
Security JUTS Om3Heca-
CranmapTHBIN
7Zip CBOOOHO PaCIPOCTPaHAEMOE 0eccpoyHo

2. wuHpopmaunoHHble ceTh HTepHeT:
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https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true

1) Poccwuiickast rocynapctBeHHast Oudnunoreka [DnekrponHbii pecypc] /Llentp unpopm. TexHomo-
ruii PI'b; pen. Brnacenko T.B., Web mactep Koznmosa H.B. — Dnekrpon. [an. — M.: Poc. T'oc. 6-ka,
1997. URL:http://www.rsl.ru/, ceo6oanbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.

2) Poccuiickas HanpoHanbHas OuOnMoTeka. [Dnekrponnsiii pecypc] / —URL: http://www.nir.ru .

S3.pyc.

3) TocymapcTBeHHasi myOaUYHAsS HAydHO-TEXHHYeCKas OuOnmmoreka Poccun [DieKTpoHHBIH pe-
cypc] / — Pexxum noctyma: http://www.gpntb.ru , ceobomubIit.— 3ari. ¢ skpana. S3.pyc .

4) Public.Ru - mybnuunast nuatepueT-6ubdanorexa URL:http://www.public.ru/ .

5) Crynenueckas

oubauoreka

[OnexTpoHHBI  pecypc]. — Pexkwmm gocryma:  http://

http://studlib.com , cBoGoaHBII.— 3ariL. ¢ 9KpaHa. SI3. pyc., aHTIL.

6) KommbroTeppa: BCe HOBOCTH MPO KOMITBIOTEPBI, JKEJIE30, HOBBIC TEXHOJOTHH, HHGOP-
MAaIIMOHHBIE TEXHOJIOTUH [DneKTpoHHbIA pecypc]. — [lepuoanueckoe anexkrpoHHoe MHTEpHET-U3AaHuE
— Pexxum mocryna: https://www.computerra.ru/ — 3ari. ¢ sxkpana. 3. pyc.

7) Cucrema «MHTEpHET-TpeHaXepHI B chepe 00pa3oBaHus» HA caiite WWW.i-exam.ru.

9 MaTepuajibHO-TeXHUYECKOe ofecredeHne JUCHUNIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_[eHI/Ie AyJAUTOPUHU

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
3aHATHH JEKIUOHHOTO TUIIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHHUs, IIEPEAAYN U
IpeCcTaBIeHNs HHPOPMALIUU

VYyebHble ayTUTOPUH ISl TPOBEACHUS
MPAKTUYECKUX 3aHATUH, IPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTAlUW, Te-
KYLIEro KOHTPOJIL U IPOMEKYTOUYHOMN
aTTeCTall1

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommnekc meronnyeckux pa3paboTok (pa3gaToyHOro MaTepH-
aJla ¥ METOJIMYECKUX YKa3aHHUH ) M\IIIK KOMIUIEKC TECTOBBIX
3aJJaHuM 71 IOATOTOBKH U IIPOBEIECHUS IPOMEKYTOUHBIX U
pyOSKHBIX KOHTPOJICH

[Tomernennss Al CaMOCTOSTEIbHOM
paboThI yyammxcs

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTroM MSOffice, Beixoaom
B VIHTEpHET M C TOCTYIIOM B AJICKTPOHHYIO0 HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemienue i XpaHeHUs: U npodu-
JAKTUYECKOTO OOCIYyXKUBaHUS y4eO0-
HOro 000pyJOBaHUs

[xads! 111g XpaHeHUs: yueOHO-METOANYECKON JOKYMEHTAIIHH,
y4eOHOTr0 000pYyI0BaHUS M YI€OHO-HATJISIIHBIX TTOCOOMH
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