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1 Iesm ocBOEHMSI AW CIUIIJIMHBI

Lenstmu ocBOeHMS TUCHUTUIMHBI «MaTeMaTHKa SBIISETCS:
MPUBUTHE  HABHIKOB UCIIOJIb30BAaHUS ~ MaTeMaTHYeCKUX  METOJIOB UCCJIeI0BAHUS U
OCHOBMAaTEMaTHUECKOI0 MOJICIMPOBaHUs B OyAylied npodeccuu Mo HHKEHEPHOMY 00eCTeyeHHUIO
JeSITEeIbHOCTH YeJIOBEKa B HeApax 3eMIIM IMPH SKCIUTYaTallMOHHOW pas3BesKe, J0ObIue U mepepaboTke
TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTEILCTBE U IKCIUIyaTalluU MOJ3EMHBIX O0OBEKTOB PA3IUYHOIO
Ha3HA4YCHHUS.

2 MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl
NMOATOTOBKH CIIEIHAINCTA

Huctunmmaa B1.B.9. «Maremaruka» BXoauT B 0a30Byr yacTh Oyioka 1 oOpa3oBaTelbHOM
MIPOTrpaMMBI.

JInst u3ydeHus JUCHUIUIMHBI HEOOXOAMMBI 3HaHUS W YMEHHsI, C(OOPMUPOBAHHBIC B PE3yJIbTaTe
M3YYCHHUH JTUCIUILIAH: «AJsreOpa u Havana aHaimza», «['eoMerpus» B 00bEME TPOrpaMMBbl CpEIHEH
IIKOJIBI.

3HaHWS W YMEHUS, MOJYYCHHBIC NPH M3YYCHUU TAaHHOW IUCIUILUIMHBI OyAIyT HEOOXOTUMBI B
KaueCTBE OCHOBBI JUIsl OCBOCHUS JUCLUIUIMH €CTECTBEHHOHAYUYHOI'O LIMKJIA, a TAaKXKe JJIsl OCBOCHUS TEX
TUCIUIUIMH TPO()ECCHOHATLHOTO IUKIAa M B HAyYHO-HCCIEAOBATEIBCKOW padoTe, Ui KOTOPBIX
TpeOyeTcss 3HaHWEe U BIQJCHHE METOJaMU MaTeMAaTUYeCKOTrO aHalu3a U MOJESIUPOBAHMUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIEAOBaHUS, MPUMEHEHUE aHATUTUYCCKUX W YHUCIECHHBIX
METOJIOB PEeIIEeHUs MMOCTaBJICHHBIX 3a1a4y: Pusnka, Teopust ommOOK U ypaBHUTENbHBIC BHIYMCICHUS,
['eomeTpus Henp u ap.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCUHMILIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pe3yjabTare OCBOCHUA OUCHUIIJIMHBI «MaremaTuka 06yqaloumﬁc51 JOJIDKCH O6J'Ia,I[aTb
CJICAYIOIIMMHU KOMIICTCHIUSAMMU!

CTpyKTypHBII
JJIEMEHT [Inanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH
OK-1 - cnoco0HOCTBIO K A0CTPAKTHOMY MBbILLJICHHIO, AHAIN3Y, CHHTE3Y
3HaTh - OCHOBHBIC IOHATHUS 1 METO/IbI MATEMAaTHIECKOTO aHAJIN3a;
- OCHOBHBIC IIOHATUA W METOAbI TCOPUHU BepOHTHOCTeﬁ N CTAaTHCTHYCCKOI'O aHaJin3a
pe3yJIbTaTOB YKCHEPHMEHTA
YMeTL - KOPPEKTHO BbIPpAXKATH U apTYMCHTHUPOBAHHO 000CHOBBIBATH MOJIOKEHUS HpeI[MeTHOﬁ

00JIaCTH 3HAHUS U METOAOB MATEMATUYCCKOI'0 aHaJIn3a AJIsI HOCTAHOBKHU U PCIIICHUS KOH-
KPCTHLIX MPUKJIIAJHBIX 3a0a4

BHa}IeTI) - HaBbIKaMU HUCIIOJIb30BAHUA JIOTHYCCKU BEPHO, apPrYMCHTHPOBAHO U SAICHO CTPOUTH YCTHYIO
1 MMCbMCHHYIO P€Yb HAa PYCCKOM A3BLIKE, TOTOBUTH U PEAAKTUPOBATE TEXHUYCCKUEC TCKCTEI C
MaTEeMaTUYeCKON CUMBOJIMKOM WU (l)OpMy.]'IaMI/I, HY6J'II/ILIHO MNpEaACTaBIIATH COOCTBEHHBIE U
H3BCCTHBIC HAYYHBIC PE3YyJIbTAThl, BECTH NUCKYCCUU;

- HaBBIKaMU HW MCTOAUKaAMH O606HI€HI/I$I PE3YIbTATOB PCUICHUA, 3KCHepHMeHTaHBHOﬁ
JACATCIIBHOCTHU

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3HLMIl OLlEHMBATH CTPOEHHEe, XUHMHYECKUI U
MHHEPAJIbHBIA COCTAB 3¢MHOH KOPbI, MOP}0/10rH4yecKue 0COO0EHHOCTH M NreHeTHYeCKHe THIIbI
MECTOPOXKIACHHU I TBEPABIX IOJIE3HbIX HCKONIAeMBbIX IIPH PELICHUH 32124 10 PALIMOHAIBHOMY U
KOMILJIEKCHOMY OCBOCHHMIO I€OPECYpPCHOI0 IOTEHIHAIA Heap

3HaTh - OCHOBHBI€ ITOJIO’KEHUS JIMHEITHO, BEKTOPHOU anreOphl M aHATTUTHYECKON T€OMETPHH,

- OCHOBHBIE MOJIOKEHUS TEOPHH NPEAEIIOB ¥ HENPEPBIBHBIX (QYHKIIUH,

- OCHOBHBIE TeopeMbl AU HepeHIaTbHOTO U MHTETPAIBHOTO UCUUCIICHUS PYHKIMHA OXHON
U HECKOJBKHX MEPEMEHHBIX, METOJbl JU(P(EepPCHIINATBLHOTO HCUUCICHHS HCCIICAOBAHUS
dynkimi,




CTpyKTypHBIii

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHITUA

- OCHOBHBIE THITbI OOBIKHOBEHHBIX UG (HEepEeHINATBHBIX YPABHEHUN M METO/IBI HX PEIICHHS,
- OCHOBHBIC IOHSITHS TEOPUH BEPOSATHOCTEH U MATEMATHYECKOW CTATHCTHKU

YMeTh — TPUMEHATH METOAbl AU(M(HEPEHINATBHOTO UCUUCICHUS IS MCCICAOBAHUS (DYHKITHI
OJTHOM ¥ JIBYX MEPEMEHHBIX;
—  BBIABJISATH, CTPOUTD U pelIaTh MaTeMaTHYCCKUE MOICH PUKIIaTHBIX 337134,
— o0cyxnaTh crocoObl 3(pQEeKTHBHOTO pelieHHus 3allav, pacro3HaBaTh 3()(EKTHBHEIC
pe3ynbTaThl OT HEAPPEKTUBHBIX

Bnaners — HAaBBIKAMU IOCTPOCHHUSI U PELICHHSI MATEMATHYECKUX MOJIeTIeH NPUKIAIHbIX 33]1a4;

— cnocobaMy OIIEHWBaHUS 3HAYMMOCTH U MPAKTUYECKON MPUTOAHOCTH MTOTydeHHBIX
pe3yNbTaTOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mmas Tpy10eMKOCTh TUCHUIUTHHBI cocTaBisieT 143aueTHbix equnami,504akas. 4., B TOM YUCIIE:

— KOHTaKTHas pabota — 46 akaj. 4acoB:
— ayauTOpHas — 52 aKkaj. 4acos;
— BHeayauTopHas — 7,4 akaj. 4acoB
— camMocTosTenbHas padora — 429,3 akaj. 4acos;
— TMOATOTOBKA K 3K3aMeHy — 17,4 akan. daca,
— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca.
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Pa3nea 1. DiieMeHTBI JIMHEHHOI, BEKTOPHOH a/ire0pbl 1 aHAJTUTHYECKOH reoMeTpUM
1.1. Jluneiinas anrebpa: Martpuubl u aedctBus Hag| 1 | 2 2 30,8 |- camocToATebHOE U3yYeHUE -KOHCYJIbTAIIH 110 OK-1-
Humu. OrnpefenuTeny KBaJpaTHBIX MaTpHIl, paHT JIUTEPaATypPhbl — COCTABJIEHUE pemenuto KP Nel, 3yB,
MaTpuilbl, oOpaTHas Matpuna. Merton ['aycca pemenus KOHCIIEKTa «/loKa3aTesbCTBO - IPOBEpKa KOHCIIEKTa OIIK-4
CUCTeM JIMHEHWHBIX ainreOpanyecKux YpaBHEHHUHU. CBOMCTB OIIpeIeTUTENA », Nel «CpoiicTBa — 3yB
Teopema Kponekepa-Kanemnu - BbinosiHeHue KP N1 OTpeaeNUuTENs,
«JIuHeliHasA, BeKTOpHAA anredpa |- mpoBepka BBIIOIHEHHS
U aHAJIUTUYECKast TeOMeTpH. (pemienust) KP Nel
HuddepennunanibHoe
ucuncaenue POII»
1.2 Bexropnas anreOpa: nuHeiHble W HenuHeWHbie| 1 | 1 1 10 |- BemoaHenue KP Nel «Jluneiinas,|-  koncynpTamuu 1o |OK-1-
OIepalliy HaJl BEKTOPaMH U UX CBOMCTBA. BEKTOpHAs anre0pa u|pemenuto KP Nel, 3yB,
aHaJIMTHYECKas reomeTtpus. |- mpoBepka pemenus KPP |OIIK-4 —

JuddepenunanbHoe  UCUHUCICHUE

Nel ("acTh — BEKTOpHI)

3yB
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1.3. Ananuthdeckass reoMeTpus Ha IUIocKoctd W B| 1 | 1 1 16 |- Bommoanenue KP Nel «JIuneiinag, |- KOHCYJIbTAL[UU o |OK-1-
MPOCTPAHCTBE BEKTOpHAas anrebpa u|pemennio KP Nel, 3VB,
aHaJIMTUYECKas reoMerpusl.|- nposepka pemenuss KP|OIIK-4 —
Huddepennmansoe  ucumcienue Nel (4acte — aHATUTHY.|3YB
OOII» T'COM.)
Hroro no paszneny 14 4 56,8 KP Nel, koncnekT
Paznen 2. BBegenue B MaTeMaTH4eCKHMii aHAIU3
2.1. Ilpemen u HempepblBHOCTh (yHKIMM onHOM| 1 | 1 1 15 |- BemonHeHue KP Nel «JIuneliHas, |- KOHCY/IbTAallUU IO OK-1-
MEPEMEHHOMN BEKTOpHas anredpa u pemenuto KP Nel, 3VB,
AHAJIMTUYECKasi TCOMETPHUS. - mpoBepka pemeaus KP |OIIK-4 —
Huddepenunansroe ucunciaenue | Nel (yacTb — npeensl, 3yB
DOI» Hernpep.)
2.2. Kommiekcueie uncna. Pemenue anreOpamveckux| 1 | 1 1 5 |- BemonHeHne KP Nel «JIunelinasi, |- KOHCYJIbTallMU MO OK-1-
ypaBHeHui Haj nosiem C BEKTOpHas anredpa u pemennto KP Nel, 3yB,
AQHAJIMTUYECKAst TEOMETPHSL. - nposepka pemenuss KP  |OIIK-4 —
Huddepenunansaoe ucunciaenne [ Nel (4acTh — KOMIUIEKCH. |3y
DOTT» YHCIIa)
Hroro no pasneny 12 2 20 KP Nel
Pazgen 3. luddepenuuanbHoe ncuucjienue GyHKIUHN OHON NepeMeHHOI
3.1. Onpenenenue mpousBogHoW (QyHkuuu B Touke.| 1 |0,5 /11 10 |- camocTrosATebHAasA pabora ¢ - KOHCYJIbTallu! 110 OK-1-
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Huddepenunan, €ro reOMETPUYECKUI JIUTEPATypOU — pemennto KP Nel, 3YB,
cMmbICiL.l'eoMeTpUYECKHT M MEXAHMYECKUH  CMBICH KOHCIIEKT«3aauu, npuBoJsaimue K |- nposepka pewmenuss KP |OIIK-4 —
npousBogHoi. [lpaBuna nmuddepennupoBanus u MOHSTHIO IPOU3BOIHOMN», Nel (wactp — 3yB
TabIUIA TPOU3BOIHBIX - BoimostHeHue KP Ne 1 NPOM3BOJIHBIC),
- IPOBEPKA KOHCIIEKTa
3.2. IuddepenuupoBanue HesBHO U napamerpuuecku| 1 [0,5 /11 5 |- BomonHenune KP Nel «JIuneiinas, |- koncynsT. mo pem. KP|OK-1-
3aJIaHHBIX byHKIHIA. Jlorapudmuueckoe BEKTOpHAas anrebpa n|Nel, 3yB,
muddepeHpoBaHue aHaJIMTHYeCKast reomeTpusl. |- nmposepka pemenust KP  |OIIK-4 —
Hudbdepennmansuoe  ucuncnenue|Nel (4acTh — mocTpoeHue |3yB
DOII» rpaduKoB QyHKIHIT)
3.3. UccnenoBanne pyHknuid ¢ momonisio quddepen-| 1 | 1 2/12 15 |- BemoaHerune KP Nel - KOHCYJIbTAITUH TI0 OK-1- 3ys,
[IUAJIEHOT'O UCUUCIIEHUS pewenuto KP OlK-4 -
Nel,mposepka KP Nel YE
HToro no pasneny 2 414 | 30 KP N°1, KOHCIIEKT
Hroro ycraHoBo4YHas ceccHs 18 10/A4 (106,8 KP No1
Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMHU OHOI nepeMeHHOM
4.1. TlepBooOpaznas ¢yukums. Heonpenenenusnii un-| 1 | 1 3 50 |- BBITIOJIHEHUE KP Ne2|- xoncynbt. o pem. KP - |OK-1-
Terpaji U ero ocCHoBHbIE cBoiicTBa. Tabnuua Heonpee- «HeonpeneneHHbIi u|Ne2, 3yB,
JICHHBIX MHTETPAJIOB oTpeieIECHHBIN WHTETpa» - mpoBepka pemenust KP - |OIIK-4 —
Ne2 (wactp — Hemocp. 3yB
UHTETP.)
4.2. OCHOBHBIE METO/Ibl HHTEIPUPOBAHUS 11 3 50 |- BemonHeHne KP Ne2 - KoHCynbT. mo pemr. KP|OK-1-
«HeonpeneneHupii u No2, 3YB,
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ONpeACICHHBIN UHTETpa» - nposepka pemrenuss KP  |OIIK-4 —
Ne2 (wactp - MmeTozbI 3yB
HUHTETPUPOBAHHS)

4.3. OnpeneneHHbIA HHTETpa. 3aaauu, npuBoasmue k| 1 | 2 2/N2 | 43,4 |- BEITIOJTHEHHE KP No2|- KOHCYJIbTAaIlU! o |OK-1-

MIOHATHUIO ompeneneHHoro nurerpana. ®opmyna Hero- «Heonpenenennsii u|pemenuto KP Ne2, 3yB,

toHa-Jleitonuna. CoiicTBa. MeTOIbl HHTETPUPOBAHUS ONIPEACIICHHBIN UHTETPa» - mpoBepka pemienuss KP|OIIK-4 —

Ne2 (yactp - BeIUHCIIEHHE|3YB
OIPEIEIEHHOTO
UHTErpasa)

HToro 3uMHsAA ceccHst 14 8/N2 |143.4 3auer OK-1,
OIlK-4 -
3yB

4.4. IlpunoxeHus ONpereleHHOro HHTerpana 1] - /M1 57 |- BBIITOJIHEHUE KP No2 |- koncynbT. mo pemr. KP|OK-1-3ys,

«Heonpenenenubiin | Ne2, OlK-4  —
ONPEIECICHHBIN UHTETPAID) - nposepka pemenus KP Re
Ne2 (wacth mpuIOKEHUS
OITIP.MHT)
4.5. HecobctBennble unterpainsl. Ilpusnaku cxonumo-| 1 | - /11 40 |- BeinosnHeHue KP Ne2, - koHcynpTammu  1o|OK-1-
CTH. - caMoCToATeJIbHOe usdydyeHue | pemeHnto KP Ne2, 3VYB,
JIATEepaTypPHhI: KOHCIEKT |- npoBepka KP Ne2 (wacts|OIIK-4 —
«ITpuznaku CXOJMMOCTH |HECOOCTB. HHTETPAJIbI) 3yB
HECOOCTBEHHBIX UHTETPaJIOB» -IIPOBEPKA KOHCIIEKTa
OK-1,
HToro JieTHsAs ceccusi 1] - 2MN2 | 97 JK3aMeH OlK-4 -
3yB
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Hroro no pasgeny 14 10/12 |276,4
Paznen 5. Iudpepennuanbuoe ucunciaenne pyHkumnii HeckoJabKux nepemenunix (OHII)
5.1. Omnpenenenue ocHoBHbIX moHsATHH. Ilpenen u| 2 | 1 1 - |- camocroATeJbHOE W3y4YeHHUe|- IpoBepka KoHciekra |OK-1-
HenpepbsiBHOCTE OHII. OcHOBHBIE CBOMCTBA (DyHKIIHH, JINTEPATYPBHI: HaIrcaHue 3yB
HENpepbIBHBIX B 3aMKHYTOH 00J1aCTH. KOHCHeKkTa «CBoiicTBa (yHKIMIA,
HeNpPepbIBHBIX B 3aMKHYTOM
obyacTu».
5.2. YacTHble MPOU3BOJHBIE M TMPOU3BOAHAs Mo Ha-| 2 | 1 1 - |- BemosHenne KP Ne3 «®HIIL |- xoncynmpTHpoBanme mo|OK-1-
npasiieHUI0. KacaTenpHas IIIOCKOCTh U HOpMaJb K I0- Huddepenunanbubie ypaBHeHuss»  |pemteHuto KP N23, 3YB,
BepxHOCTH. ['eomeTpuueckuit cmpica auddepeHmnuana. - npoBepka penteraus|OIIK-4 —
[Tpusnak quddepeHnnpyemMocTH. KP Nog 3yB
5.3. IlpousBoanas cinoxHoi (yHkiuu. YactHslie mpo-| 2 | 1 - 5 |- BemonHeHne KP Ne3 «®HII. |- xoncynetupoBanue mno|OK-1-
U3BOJHBIE W JuddepeHuanbl BBICHIMX HOPSIKOB. Huddepenunansablie ypaBHeHus»  |pemeHuio KP Ne3, 3yB,
HuddepenurpoBanue HeSIBHO 3aJaHHBIX (QYHKIIHH. - npoBepka pemenusi KP|OIIK-4 —
Ne3 3yB
5.4. TTonsTue 00 3kcTpeMymax (GYHKITUH MHOTHX Tiepe-| 2 | 1 - 5 |- BemomHeHne KP  Ne3 «®HII. |- xoncynsTupoBanue 1o OK-1-
MEHHBIX. Huddepenunansubie ypaBHeHus»  |perieHnto KP Ne3, 3yB,
- mpoBepka pemenusi KP|OIIK-4 —
No3 3yB
Hroro no pazneny 2| 4 2 10 KP Ne3, KOHCHIEKT

10
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6.1. O6bikHOBeHHbIe nuddepeHnanbuble ypaBHeHus| 2 | 1 2/12 5 |- Bomonnenne KP Ne3 «®HIL |- xoncynpTupoBanue mo|OK-1-
nepBoro mnopsaka. ['eomerpuueckuii cmbicn audde- Huddepenumanpupie ypaBHeHus»  |perneHnto KP Ne3, 3yB,
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5 OﬁpaSOBaTeJII)HI)Ie ) 5§ I/IH(I)OpMaIII/IOHHI)Ie TEXHOJIOTHUH

Peanm3anusi KOMIIETEeHTHOCTHOTO TMOJAXOJA MpeAyCMaTPUBAeT HCIOJIB30BaHHEB y4eOHOM
mpolecce AaKTUBHBIX W WHTEPAKTHUBHBIX (OPM TIPOBeAEeHUs 3aHSITUH B COYETAHUU C
BHEAYJUTOPHOU pabOTOM ¢ 1eJIbI0 GOPMHUPOBAaHMS U PA3BUTHA MPOPeCcCHOHATIBHBIX HaBbIKOB
obyuaromuxcs. CorsacHo 1. 34 IlopsAaka opraHU3aIy U OCYIIEeCTBJIEHUS AeATEIBHOCTU 110
obOpaszoBaTeJIbHBIM IIpOrpaMMaM 0OakajiaBpuara BbICIIero oOpa3oBaHUs (YTB. INPUKA30M
MOuH P® ot 05.04.2017 1. N° 301), Ipu NPOBeIeHUN yIeOHBIX 3aHATUN 00ecIeurnBaeTcs
pa3BuUTHE y 00yJaOIIUXCA HABBIKOB KOMaHAHOU pabOThI, MEKIMYHOCTHON KOMMYHUKAITUH,
IPUHATUA pelIeHUul, JUAEepPCKUX KadecTB, B TOM YHCJIE C YyYeTOM PEerduOHaJIbHBIX
ocobeHHocTell TpOdECCHOHAIBHOU  JIEATEJIPHOCTA  BBIITYCKHUKOB M NOTpeOHOCTEN
paboToaaresiei.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yJaOIMMUCS, HEOOXOJMMO UMETh B BUJLY, YTO
HanOobmero 3pdekra oT ee MPUMEHEHUSI MOXKHO JIOCTHYb, €CIIM YUYUTHIBATh IeN 00pa3oBaHus, HA
peanu3auio KOTOPHIX JOJDKHA OBITh HAalpaBiieHa M30MpaeMas TEXHOJOTHUSA, COJEp)KaHHe, KOTOpOoe
IPEACTOUT TepenaTh OOy4aroUIMMCS C €€ IOMOINBIO, a TAaKXKe YCIOBHS, B KOTOPHIX OHAa Oyner
MCTIOJIB30BATHCSI.

B nameii pabote MbI HCIIOJIB3YEM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa30BaTeIbLHOIO MpOoIecca,
IpeArnoaraeT NpsMyI0 TPAaHCISIIUIO 3HaHUH OT MpPEnoiaBaTeNs K CTYACHTY (IIPEMMYILECTBEHHO Ha
OCHOBE OOBSICHUTEIHFHO-MILTIOCTPATUBHBIX METOJOB OOy4eHHs). YueOHas NesATeIbHOCTh CTYACHTA
HOCHT B TaKHX YCJIOBHSIX, KaK [IPAaBUIIO, PEPOTYKTUBHBIN XapaKTep.

@®opMBbI yIeOHBIX 3aHATHIA:

- UH(OPMALMOHHAS JIEKIUS — MOCIEI0BATEeIbHOE H3JI0OKEHHE MaTepHajia B JUCHUIUIMHAPHOM
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- TPaKTHYECKOE 3aHATHE, IOCBALNICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB IIO
MPEUIOKEHHOMY IITOPUTMY.

2. Texnonoeuu npoexkmrozo o6yyenus. OOpa3oBaTENbHBIN MPOIECC TTOCTPOSH B COOTBETCTBUH C
JITOPUTMOM ITO3TAITHOTO PEIICHUsT TPOOJIEMHOM 3a/1a4X WIIH BBITIOTHEHUS yaeOHoro 3aganus. [IpoexkT
IpeAroyiaraeT  COBMECTHYIO  y4eOHO-TIO3HABATENBHYIO  JEATEIBHOCTh  TPYIIBI  CTY/ACHTOB,
HaNpaBICHHYI0O Ha BBIPA0OTKY KOHIEMIMH, YCTAaHOBIEHHE el © 3amad, (OPMYIHUPOBKY
OXXHMJAEMBIX DPE3yJbTAaTOB, ONpPEJCICHUE MPUHIMIOB M METOAMK PpEIICHHs IOCTaBICHHBIX 3ajad,
TUITAHUPOBaHKE X0Ja PabOThI, TIOMCK JOCTYIHBIX U ONTHUMAIBHBIX PECYPCOB, TIOATATHYIO PEaTH3ALHIO
TUTaHa PabOTHI, MPE3CHTAINIO PE3YJIbTATOB PabOTHI, MX OCMBICIEHUE U peduekcuro. [Ipumensercs B
OCHOBHOM JUTS TIepeX0/ia KOMITIETEHIIUH Ha YPOBEHb BIIa/ICHHS.

OCHOBHBIE THITHI IPUMEHSEMBIX HAMH B 00Pa30BaTEIbHON JESITEIbHOCTH MTPOSKTOB:

Hccneoosamenvckuil npoekm — CTpyKTypa TMpHONMMKeHa K (opMaTy HAydHOTO HCCIIETOBAHUS
(ToKa3aTeNbCTBO AKTYaJbHOCTH TEMBI, OIpPEICIIEHHe HAaydHOW MpoOJeMbl, mpenMeTa W OOBeKTa
UCCIIeIOBaHMsl, Leneid W 3ahad, METOJOB, HCTOYHMKOB, BBIJBI)KEHHE THIOTE3bl, 00001IeHNE
pe3yJIbTaTOB, BBIBOJIbI, 0003HAaUEHHE HOBBIX NpoOiem). PedynbraTom siBisieTcss ydeOHas KapTa IO
MOJTyJII0 Hallei 00pa3oBaTeNbHOM MPOrpaMMmBl.

Teopueckuti npoexkm, NPEANOJATAIOINNA B OTIWYME OT MPEIbIAYLIEr0, KOHEYHBIM IPOIYKT B
CIENYIOUIMX BapuUaHTaX — Tra3eTa K HCTOPUYECKH 3HAUYUMOMY «MaTeMaTHYECKOMY» COOBITHIO
(mpa3mgauk uncna «[Im» ¥ T.I.); «MaTeMaTHYeCKas» OTKPBITKA (CBOETo pona ydeOHas KapTa, TOJBKO
HepOopMaIbHO, KPAaCOYHO 0(pOpMIICHHAS; BUACOPOIIUK «S1 Hayuyy Bac pemarh ...» 1 T.IL.

Huppopmayuonnwiii npoexm — ydeOHO-TIO3HABATEIbHAS JICATEIIEHOCTh C SIPKO BBIPAKCHHOM
HBPUCTUYECKOM HANpPaBIEHHOCTHIO (IIOUCK, OTOOp M cHUcTeMaTH3anus WHPOpMAalUd O KaKOM-TO
00BbEKTE, 03HAKOMJICHHE YYaCTHHKOB MpOEKTa ¢ 3TOM MH(popmanuel, ee aHanu3 U 00001ieHuE W,
HaKOHEII, IPE3CHTAIMS TI0 IPAKTUYECKOMY MTPUI0KEHHIO).

4.  UHpopmayuoHHO-KOMMYHUKAYUOHHbIE — 00pazosamenvHvle  mexHonoeuu. OpraHu3amus
o0pa3oBaTeNbHOIO IMpolecca C TNPUMEHEHHEM CIELUAIU3UPOBAHHBIX TMPOTPAMMHBIX Cpel U

TEXHUYECKUX CPeACTB paboThl ¢ mHpopmanueit (mHbopmarmorHyto cpeny yauBepcurera MOOAYC
MOODLE).



6 YueOHO-MeTOAHMUYECKOE OO0ecIeuyeHHe CaMOCTOATEJIbHON PpadoThI
00yUaIoIXCA

ITo mucummimbe «MaremaTHkay NpPEeAyCMOTPEHAa BHEAyAUTOpHas caMoOCTOsITeNIbHas paboTa
o0yJaromuxcs, MpoBOAUMas B BUE CAMOCTOSITEIILHOTO M3YUEHHs JIMTEPATypbl U MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPU BBIITOJIHEHUH KOHTPOJIbHBIX PA0OT.

Ilpumepnuvie konmpoavhnuvie pavomeul (KP):

AKP Nel «JIuHeiiHasi, BeKTOpHasi ajaredpa M  aHaJUTH4YecKasi TIeoMeTpHs.
JAnddepennuanbnoe ucuncienne ®OI»

3aganmue 1.
Pemmmre cuctemy Tpemsi crocobamu: a) MaTpU4HBIM cnocobom; 0) mo dopmynam Kpamepa; B)

meroqoM ["aycca

X—-2y-32=3,
3X+y—-2z2=9,
2x -3y +5z =-4.

3amanme 2.
1) Haiigure yron mexay BektopamMu a ub , ecnm a = (2; —1), b= (— 2; 2).
[TocTpoiiTe maHHBIE BEKTOPHI B cucTeMe KoopauHat OXy, a TakKe BEKTOpBI, H300paXkarolue:
2a+b,a-3b.
2) YKaxuTe Cpelad HIDKCPUBEICHHBIX BEKTOPOB OpPTOrOHAIbHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTaHApHBIC: & = (— 3-1 4), b = (2,-2;1), C=| 2 %; —%j d= (7;11; 8). Beruucnure miomiaab
napasuieiorpaMma, IIOCTPOSHHOTO Ha BeKTopax b u €.
3amanme 3.
Hanwucate ypaBHeHue npsmoit AB, eciu A(—l; 2, 3), B(—l; 2;—1). BbruucnuTh paccTosiHHE OT TOYKH
A 1TO¥ IPAMOiA 110 TIOCKOCTH, IPOXOsMIei depes Touky B, mepnenmuxynspro Bekropy N(0;-3;9).
3ananmue 4.

TIpuBeMTE K KAHOHMYECKOMY BHIY H MOCTPOHTE KpuBYI0 X° —4X +2y* —4y =0
3ananme 5.

Beruucnure npenens:

1+4x—x* . 3x-arcsin 2x . J2x-1-45
— =~ _.6)lim=—""""p) lim .

a) lim 5 e i 3 3B
x—>@ X +3X° + 2X x>0 COS X — COS” X x—3 x—23
3ananue 6.
2
. y dy . Ay X =ctg2t,
Haiinure — u—5 s KUUW: a) y=e . © .
dx  dx? bym )Y ) y = In(sin 2t).
3ananmue 7.
. . 2x—T1 .
CocraBbTe ypaBHEHHE KacaTelIbHOW K KPHUBOM: y=— 4 B TOUKE Xx,= -1. Hapucyiite
X —

KacaTelbHYIO U KPUBYIO.

AKP Ne2«HeomnpenesieHHbIH 1 onipe/iesieHHbIIi HHTErpaj»

1. Broruuciute HCOMPECACIICHHBIC NHTCTPAJIbI

14



3-5x
VBX + X2

2. Brruncnure OIMPEACIICHHBIC MHTEI'PAJIbI

1) I(1+tg23x)dx; Z)j dx;3)jarcsin 5xdx; 4)J'ﬁdx.
X

1)’;(1 noxax: 2) [ dx: 3 [ X1 g
.(l; —SINn ZX X, -([ezx X, -!.32)(_1 X.

3. Haiimute mmomanu ¢uryp, orpaHWYEHHBIX JHHUSAMH. B 3amade (0) mpu MOCTPOCHHU JTHHHH

BOCHOJIb3YITECh TaONMIel BaKHEUIINX KPUBBIX B MOJISIPHON CUCTEME KOOPIUHAT:

a) Xy=6,x+y-7=0; 6) p° =2c0S2¢p.
5 . [x=2v2cost, 2
4. Haiigure IIHHY Jyrd KPUBOW o<t<Zr.
y=2/2sint, 3

5. Haiitu 00béM Tena, oOpazoBaHHOrO BpaiieHueM BOKpyr ocu OV  ¢urypsl, orpaHU4YeHHOI

X2 +y?-4y=0, y=+/3-x (yS\/g'X).

JIMHUAMM

6. BpIUHCINTE HECOOCTBEHHBIN HUHTCrpaJl NJIN YCTAHOBUTD €0 paCXOAUMOCTb:

o0 4
1) J'x3e‘X4 dx . dx

; 2 oy

AKP Ne3 «@HII. TuddepenuuanbHbie ypaBHEeHH»

1.HaiiT ¥ mocTponth 0o6nacTh ompenenenus (Gynkmuu Zz = In(4— x> —y?) —arcsin( 2 - y).

2. Halinute wacTHBIE TPOW3BOJHBIC MEPBOTO MOPSIKA (YHKITUH:

z=3xy3—sin(x2+y)+x+y.

3. HaiituTe rpagieHT cKaaspHoro monst U = X° + Y2 —z° u ero moayib B Touke M (1,-1;2) .

4. Ina  pysxkmun 2 = IN(2x* +3y?) B Touke A(l, 1) HaifiTH NPOM3BOJHYI0 B HANPABJICHUH
Bextopal =3i+2].

5. Hanumcarh ypaBHEHHE KacaTelbHOH IJIOCKOCTH M HOPMAllM K TOBEPXHOCTH Z=+/9—X° —y® B
Touke M (l; 2 2).

6. Haiitn HauMeHblee M HamOoOmbllee 3HAaueHHEe (GYHKIMH Z=X> —Xy+2y>+2y+1

B obmactuD: Xx+y=-5 x=0; y=0.

7. Pemuts quddepeHnnanbHble ypaBHEHUS IEPBOI CTETIEHU

A) xy' —4y —x2[y =0.
B) y'sinx = ylny, y(g) =e
B) x(y* —1)dx + y(x* —1)dy = 0.

8. Pemmtp nuHeitHbIe HEOTHOPOAHBIE MU (HEpPEHIIHATEHOE YPaBHEHUE C TOCTOSIHHBIMU
koa¢pdunreHTaMu
15
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a)y" -3y + 2y =(4x+9)e*, 6) y"+4y +8y = (x+2)cos3x

PeruuTh 0JHOPOHYIO cucTeMY AU(D(PEPEHIHATBHBIX YPaBHEHHIA:
x'=6x—y,
Vi=x+4y.

AKP Ne4 «Teopusi BeposiTHOCTeii. MaTeMaTHyecKasi CTATHCTHKA»

B ypue 12 mapos. Cpeau stux mapoB 3 Oenbix U 9 uepHbix. KakoBa BepoATHOCTH TOTO, UTO
HayJlauy BBIHYTBIN 1Iap OKaxeTcs OesbimM?

B pamuoctyauu Tpu mMukpodoHa. [[is Kaxka0ro U3 mepBbIX IBYX MHUKPO(OHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a mis Tperbero — 0,9. HaliTu BEpOSATHOCTH TOTO,
9TO B JAHHBI MOMEHT BKJIIOUCHBI 2 MUKPO(OHA.

B nponaxe nmeroTcs 6enple 1 KOPUUHEBbIE SiI[a B COOTHOILIEHUH 2:3, mpudeM npou3Boactso 60%
0enbix U 71% KOpPUYHEBBIX SUI] TaTUPYETCS THEM, TIPEIIICCTBYIOIINM JTHIO MPOJIaXKH, & OCTAIbHBIC
giflia gatupyrorcs Oonee paHHUMHU unciaamu. [lokymartenb 3aka3bIBaeT sSila, JaTUPYEMbIE THEM,
MPEANIECTBYIOMUM JTHIO MPOAAKH, HE3aBUCUMO OT uX 1BeTa. KakoBa BEpOsSITHOCTH TOTO, YTO €My
MPOJAAYT PEHIeTKY OeNbIX Aull?

Tenedonnas cetp yupexaenus oocmyxkuBaer 200 aboHeHTOB. BeposTHOCT TOTO, YTO B TCUCHUE
MUHYTHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa 0,7. KakoBa BeposSTHOCTH TOTO, YTO B
TeueHne MUHYTHI OyzaeT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TEUCHUE MUHYTHI OylET HE
6ozee 5 380HKOB? HaiiTu HauBeposATHelIIIee YICIIO 3BOHKOB B TEUEHUE MUHYTHI.

3amaH psn pacnpenesieHus ciydaiiHoi BenuuuHbl X. Haiith MaremMatuueckoe OKHIaHue,
JMCTIEPCHUIO U CpeJiHee KBaJpaTuieckoe oTkioHeHue. [loctpouts pyHKIIMIO pacnpeaeneHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

JUia HenpepbIBHOM ciydyallHOM BEJIMYUHBI 3a3/aHa (DyHKUUS pacrlperesieHus F(X). Tpebyercs

HalTH IUIOTHOCTb paCIpEeIeIICHUs f(x), MaTEMaTHUYECKOE OXHUJIAHUE, IHUCIEPCHUI0, CpENHEe
KBaJIpaTUUECKOE OTKJIOHEHHE. BBIUHMCINTH BEPOATHOCTH TOrO, YTO OTKJIOHEHHE CIydyalHOU
BEIMYMHBI OT €€ MaTeMaTH4YecKoro OKuaaHusi Oyner He OoJjiee CpelHero KBaJpaTHUECKOTro
otksioHeHus. [locTpouTts rpadux GyHKIMA.

0 ., x<0
F(x) = 1-(1—c032x) L 0<x<Z
2 2

1 , T

X >

2

3aKOH pacHpelesIeHUs] CUCTEMBI JUCKPETHBIX CIIy4ailHbIX BEJIMYUH (X ,Y) 3agaH Tabnuneil. Haittu
KO3 PUIMEHT KOPPEIALUHU I, U BEPOATHOCTD MONAIAHUS CIYYaHHON BETHYMHbI (X ,Y) B 00J1aCTh
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}
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7 OIl€eHOYHBbIE CPEACTBA /IS MPOBEAEHUA IPOMEKYTOUYHOM aTTecTalun

a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPEICTBA /I POBeIeHUs] MPOMEKYTOYHOH ATTeCTAIlUM:
CTpYKTYPHBII
PYKTYP [Tnanupyembie pe3ysbTaThl
3JIEMEHT O1neHOYHBIC CPEACTBA
00y4eHus
KOMIIETEHI[NHA

OK-1 - cnoco0HOCTBI0 K A0CTPAKTHOMY MbIILICHH

10, AHAJIN3Y, CHHTE3Y

3HaTh - OCHOBHBIC TIOHATHA M METOAbI | 1. DOPMYTUPOBKM OCHOBHBIX TEOPEM (CBOWMCTB, MPU3HAKOB M3y4aeMbIX MOHATHNA, HEOOXOAUMBIE U
MaTEMaTHICCKOr0 aHaIu3a JIOCTaTOYHBIE YCIIOBUS) B M3y4aeMbIX pasjienax Kypca.
2. MeToapl pacKpbITUS HEOINPEACICHHOCTEH, BBIICHEHUS] HENPEPHIBHOCTH (YHKIHMH OJHOM
TIEPEMEHHOM.
3. Anroput™M TpHONMKEHHOTO BBIYHCICHHS (YHKIMU C MOMOINBI0 nuddepeHnyana; HamucaHus
ypaBHEHHUS KacaTelbHOU IPSIMOH (TLTIOCKOCTH).
4. AITOPUTM TIOJTHOTO HCCIICIOBAHUS () yHKIUH.
5. Metoabl BBISICHEHUS! KJIACCOB WHTETPUPYEMBIX (PYHKIMNA, a TakkKe METOJbl HMHTETPHUPOBAHUS
OCHOBHBIX KJIACCOB (D YHKIIHIA.
6. CriocoOBbI BBISICHEHHS] CXOIMMOCTH HeCOOCTBEHHBIX HHTETPAJIOB
Ymethb - KOPPEKTHO BhIpaXKaTh U Ilpumepnuie 3a0anusn u 3a0auu
apryMEHTHPOBAaHHO 000CHOBBIBATH 3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aJa4H.
T0JI0XKEHHS MPE/IMETHOM 00/1aCTH 3agaua 2. Beruucinre npezaen no npasmny Jomurams 1M w :
3HaHUS U METOJ0B MATEMATHYECKOIO x> x? -4
aHanau3a Jj1 MOCTaHOBKM U PEIICHUS Saz[aﬂne&C(bopMyanyﬁTe H€O6X0}Z[I/IMOC YCJIOBHUE SKCTPEMYMa (byHKI_[I/II/I OJIHOM HepeMeHHOﬁ.
KOHKPETHBIX TIPHKJIAIHBIX 32724 3agaua 4.KakoB reoMeTpHuYeCKUN CMBICT OIpPENEICHHOr0 WHTETpana OT JaHHOW (YHKIMHM B JJAHHOM HHTEpBalle B
JIEKapTOBOH CHUCTEME KOOpIUHAT?
Bnagets - HaBBIKAMH HCIOJIL30BaHUs jorude- | IIpumepnsie npakmuueckue 3a0anus

CKH BEPHO, apTyMEHTHPOBAHO U SICHO
CTPOUTH YCTHYIO U IMUCBMEHHYIO peyb
Ha PYCCKOM SI3BIKE, TOTOBHTH U PEaK-
THPOBaTh TEXHUYECKHE TEKCTHI C
MaTeMaTUYEeCKOH CHMBOJIMKOM WU
(dhopmynamu, MyOIMYHO MPEACTABIATH
COOCTBEHHBIC W W3BECTHBIC HAYJIHBIC
pe3yabTaThl, BECTU AUCKYCCHUH;

- HaBBIKAMH )i METOJIMKaMH

3apanmne 1.Cuctemarmsupyiite u 0000muUTEe BCe KIIFOYEBHIC MOHATHA M NPUEMBI PEIICHHS] THIOBBIX 3a7ad II0 TeMe
«[IponsBoxnas» u «IIpuMeHeHNne TPOU3BOAHOM ITpH MCCIe0BaHUN GYHKINIY. PesynsraT ohopmuTe B BUIE TaOIHIIHI.
3amaua 2. J{ns pemieHus 3ajaud cheliaiite cXeMaTHYECKUIl 4epTex M MoJyduTe (YHKIHOHAIBHYIO 3aBHCHMOCTBH MO
yKa3aHuio K 3amade. Haiinure oOsacte ompeneneHust 3TOH (GyHKIMHM MO CMBICTY 3allaud. BeraucnnTe 3HaueHMs 3TOH
(yHKIIMM NIPU TPeX pa3IMYHBIX 3HAYEHUSIX apryMeHTa. Mccienyiite GpyHKunio Ha HanOoblIee M HaUMEHbIIEe 3HAUCHHMSI.
OTBeTbTE Ha BONPOC 3aa4H.

«Ceuenue TOHHeNS UMeeT (GOpMy NPSMOYTOJIbHHKA, 3aBEPIICHHOTO MoiykpyroM. Ilepumerp ceuenust 18 m. [Ipu xakom
pazuyce HoJIyKpyra IUIONIab ceueHus: OyeT HanboIbIen?»

0G6o3HaubTe pajMyC MOMyKpyTa uepes I BBIpasuTe miomans S ceuenus kak dysxmmo ot I S =S(r).

3amanme 3. Ha kakoil BbicoTe I HaJ LIEHTPOM KPYIJIOTO CTOjla pajuyca a CJeIyeT MOMECTUTh JIaMIly, 4TOOBI




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

0000IICHHS PE3yTbTATOB PEIICHUS

OCBEILEHHOCTH Kpasi cTosia Obuta HanOoubieit? (CaMoCcTOSTeIbHO NPOaHATM3UPOBATh - 3HAHUSI, METO/IbI KAKOTO paszeia
MaTEeMaTUKH NOTPEOYIOTCS ISl PEIeHNUs TAHHOW 3a/1aun).

OIIK-4 - roTOBHOCTHI0O € €CTECTBEHHOHAYYHBIX NO3MIMIA OLEHHBATHL CTPOeHHEe, XHUMHYECKH ¥ MHHEPAJbHBII COCTAaB 3€MHOH KOPBI,
Mopdoaoruyeckne 0COOeHHOCTH ¥ TeHeTHYeCKUe TUIIBI MECTOPOKIEHUI TBEPABIX M0JIe3HbIX HCKONMAEeMbIX NMPHU PellleHUuH 32/1a4 110 PAIHOHAILHOMY
U KOMILJIEKCHOMY OCBOEHHUIO re0pecypCHOro noTeHn1aaa Heap

3HaTh

- OCHOBHEIE ITOJIOKEHHUSI TEOPUH TIpeie-
JIOB M  HENpephIBHBIX  (YyHKUUI,
rpadUKi  OCHOBHBIX 3JIEMEHTAapHBIX
(YHKIMH W WX CBOWCTBA, OCHOBBI
YHCIICHHOTO peLeHus
TPAaHCLCHACHTHBIX YpaBHECHUI],

- OCHOBHBIE TeopeMbl auddepeHu-
QIBHOTO U MHTETPAILHOTO UCUUCIICHHS
(yHKIIM OJHOHW M HECKOJBKUX TIepe-
MEHHBIX, METO/IBI
g depeHITnaTBEHOTO WCYHCTICHUS
UCCNeIoBaHus  (YHKIMH,  OCHOBBI
YHUCICHHBIX  METOJOB  BBIUYMCIICHHS
OTIpe/IeNICHHBIX HHTETPAJIOB,

- OCHOBHBIE THUIBI OOBIKHOBEHHBIX
muddepeHIMaNbHbIX  YpaBHEHUH U
METOBI X PEIleHHUS,

- OCHOBHBIC MTOHSITHSI TEOPHU
BEPOATHOCTEN U MATEMaTHUECKOM
CTaTUCTUKHU

Teopernyeckne BOIPOCHI LI 3a4eTa H IK3aMEHOB
1 kypc 3umHss ceccus (3a4eT)

1.

CoNoOR~WN

Matpuup! u neiictBust Ha HUMHU. CBOMCTBa AEMCTBUI HaJl MaTpuLaMH.

Onpenenurenu I u II nopsakos.Onpenenntenu N mopsiAka U UX CBOMCTBA.

Cucrtembl nuHeHHBIX anredpanueckux ypasueHuid (CJIAY) u ux 3anuch B MAaTpUYHOM BUJIE.
OO6paTHas MaTpHla U ee BBIYHUCICHUE.

Pemenus CJIAY MaTpU4YHBIM METOJOM.

®opmynsl Kpamepa

CkasipHOe IPON3BE/ICHHE IBYX BEKTOPOB M €r0 CBOHCTBA.

BekrTopHOe npou3sBeieHre IByX BEKTOPOB U €T0 CBOICTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas HJiesl aHAIUTUYECKOM FEOMETPUH, IPUMEHEHUE BEKTOPHBIX POU3BEICHH.

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

. Yroa MexJy NpsIMbIMU Ha INIOCKOCTH. PaccTossHUE OT TOUKH O IPSIMOU Ha IUIOCKOCTH.

. DIUIHIC U eTo CBOICTRA.

. I'unmep6ona u e€ cBoiicTBa.

. ITapa6ona u e€ cBoiicTBa.

. IImockocts B mpocTpancTBe. PaznuuHble BUIbl YPABHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

. Yroa MexJy MI0CKOCTAMU. PaccTosiHUE OT TOUKHU 10 IUIOCKOCTH.

. Ipsimas B npocTpaHcTBe. PaznuuHble BUABI ypaBHEHUH NPSIMOI B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

. @ynkums. CrnocoOs! 3aganus. O6nacTs onpenenenus. OCHOBHBIE 31eMeHTapHbIe (YHKIMH, HX CBOHCTBA, IPaUKH.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckonedHOCTH. OTHOCTOPOHHIE MPEHEIIHI.

. beckoneuno mansie n 6eckoHEUHO O0NbIIE QYHKIMU, CBI3h MeX Ty HUMH. CBOIcTBa OECKOHEYHO MAJIBIX ()YHKITHH.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneneHHOCTEN.

. 3aMevaTenbHbIe TIPEeIebl.

. CpaBHeHHe 6€CKOHETHO MaTBIX (PyHKINNA. DKBUBAICHTHBIE OECKOHEYHO MaJible (DYHKIIMH U OCHOBHBIE TEOPEMBI O

HHX. HpI/IMeHCHI/Ie K BBIYMCJICHUIO IPEACIIOB.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOUYKH pa3pbiBa U UX KiIacCH(UKaIus.

29. [IponsBoHast pyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MYECKUN CMBICII.

30. YpaBHeHUs KacaTelbHOI 1 HOpMai K KpuBoi. [nddepeHunpyeMocTb GYHKIMH B TOUKE.

31. IIpon3BoxHast CYMMBI, pa3HOCTH, IPOM3BEACHUS, YacTHOTO (yHKUni. [Ipon3BoHAs CIOXKHOM 1 00paTHON (YHKIUH.
32. IudpdepeHnmpoBaHue HESIBHBIX U TTapaMEeTPHUYCCKH 3aJaHHBIX (yHKIuH. Jlorapudmudeckoe nuddepeHIpoBanue.
33. IIpon3BoIHEIE BBICIINX MOPSIKOB.

34. Tudpdepennman pyaxmun. ['eomerpudeckuii cMbicn nuddeperiuana. OCHOBHBIE TEOpeMBI 0 nuddepeHnnanax.
35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIC TeOpeMbI TU(PepeHIINATBHOTO ucuncienus: Poss, Jlarpanxa u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH PyHKIHMIH. DKcTpeMyMbl (yHKIHH. Heo0XxoauMoe n 10CTaTOYHOE YCIOBHS SKCTpEMyMa

¢dyHKIHH.

39. HauGonbliee 1 HauMeHbIlee 3HAUCHNST PYHKIIMU HA OTPE3KeE.
40. Beimykiocts rpaduka Gpynkunu. Toukn nepern6a. Heodxoaumoe 1 10cTaTOYHOE YCIOBHUS TOYEK Ieperuoa.
41. AcumnToTsl rpaduka GyHKIHH.

42,
43.
44,
45,
46.

47.
48.
49,

50.
51.
52.
53.
54,
55.
56.
57.
58.
59.

1 kypc JeTHsIs ceccusi (IK3aMeH)

ITepBooOpasnas. HeonpeneneHHbII nHTErpai u ero cBoicTBa. Tabimmna OCHOBHEIX HHTETPaJIOB.

OCHOBHBIE METO/IbI HHTEIPUPOBAHMS: 3aMEHa IEPEMEHHOW U HHTETPUPOBAHHUE 110 YACTSIM.

OmnpeieneHHBIN HHTETpall Kak MPeaes HHTErpajdbHOW CyMMBI, €T0 CBOMCTBA.

®opmyna Herotona — JleitOumma. OCHOBHEBIE CBOICTBa OIIPEIIEHHOTO HHTETpaa.

BhIuniciieHre OIpeaeseHHOro MHTerpajia (3aMeHa IepeMEeHHOW, MHTErpUpOBaHHE MO 4YacTsaM). VHrerpupoBaHue
YETHBIX U HEYETHBIX (DYHKIMH B CHMMETPHYHBIX Ipejesiax.

Heco6cTBeHHBIC HHTETPATIBL.

['eomerpryeckue U GU3MIECKUE MPUIIOKESHHUS OTIPEIEICHHOTO UHTErpaa.

Ob6nacte ompenenenust @HIIL. Ilpenen, HempepbiBHOCTh. CBoicTBa (QYHKIMH, HENPEPHIBHBIX B OrPaHHMYCHHOM
3aMKHYTOH 001acTH.

YacTHbIe IPOU3BOAHBIE TIEPBOTO MOPSIIKA, UX TEOMETPUIECKOE HCTOIKOBAHHUE.

YacTHbIE IPOU3BOHBIE BBICIINX IOPSIIKOB.

Juddepennnpyemocts 1 nonHbli anddepennnan Gpyakuun. HBapnanTHOCTH GOpMBI TIONTHOTO TddepeHmana.
[Tpumenenne nonHoro auddepeHnrana K NpuOIMKEHHbIM BIYUCIeHUAM. nddepeHiinansl BRICIINX TOPSIKOB.
[TpousBonHas cioxHoM GpyHKIMHK. [loHas mpou3BoHAS.

JuddeperunpoBanue HEIBHON (HYHKIINH.

KacaTenpHas MI0CKOCTh M HOPMAITh K IIOBEPXHOCTH.

OKcTpeMyM (QYHKINH ABYX NepeMeHHbIX. Heo0XoanMoe 1 10CTaTOYHOE YCIIOBHE IKCTpEMyMa.

HauGonpuree n HanMeHbIee 3HaYeHUS (QYHKIIUN B 3aMKHYTOU 00JIacTH.

JnddepeHnmansHbie ypaBHSHHS: OCHOBHBIE MIOHATHS. 3aau, IPUBOISIINE K AU hepeHITHATLHBIM YPAaBHCHHSIM.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

60. Teopema cymiecTBOBaHMS ¥ €AMHCTBEHHOCTH penieHust quddepeHnnaib-HOro ypaBHEeHHS.

61. VYpaBHeHHs C pa3leSIOIUMUCS ITEPEMEHHBIMH.

62. OnHoponuble nuddepeHnnaNbHbIe ypaBHEHHs | TopsaKa.

63. Jluneiinsie ypaBHeHUs. Y paBHeHHs bepHymm.

64. YpaBHeHue B NoJHBIX AuddepeHnnanax.

65. nddepennuanpaple ypaBHEHUS BBICIINX MOPSIKOB: OCHOBHBIE IOHSTHS.

66. YpaBHeHHS, IOITyCKAIOIIUE OHIDKCHUE MOPSIKA.

67. Jlunetinple nud¢epeHIuanbHple ypaBHEHHUS BhICIIUX mopsakoB. HarterpupoBanme JIOAY ¢ MOCTOSHHBIMH
k03¢ duLneHTaMu.

68. Jluneiinsie Heomuopoaubie JIY. Ctpykrypa odriero pemenus JIHIY.

69. Meroz Bapuanyu Mpou3BOJIEHBIX TTOCTOSTHHBIX.

70. Unrerpuposanue JIHAY ¢ nocrostHHbIME K03 GHULKMEHTAMH ¥ PABOK YacThIO CHIENUATBLHOTO BUJIA.

71. Cucrembl auddepeHIUaNbHBIX ypaBHeHHH. Teopema CylecTBOBaHMS M €IMHCTBEHHOCTH pelleHus. Meron
WCKITIOUEHHS JJIs peLIeHHs] HOPMaJIbHBIX CHCTeM Iu(QepeHralbHbIX ypaBHEHHH.
2 Kypc JieTHsis ceccusi (IK3aMeH)

72. DneMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHs, COUCTAHMS.

73. OCHOBHBIE TTOHATHS TEOPUH BEPOSITHOCTEH: HCTIBITAHHUE, COOBITHE, BEPOSITHOCTD COOBITHSI.

74. [leiictBus HaJ cOOBITHAMU. AnreOpa COOBITHIA.

75. TeopeMbl CIIOKEHUS U YMHO)KEHHS BEPOSTHOCTEHA.

76. BeposTHOCTB MOSBICHUS XOTs OBI OHOTO COOBITHS.

77. ®opmyra MOJTHOM BepoaTHOCTH U popmyna baiieca.

78. Cxema bepnymm, popmyna bepHysuti, HanBeposTHelIIee YUCIIO MOsIBICHHI coObITHS A B cxeme bepHyiun.

79. Ilpubnmxenusie popmyibl B cxeme bepHyiuu.

80. JluckperHast cay4aiiHasi BeIUYMHA U CIIOCOOBI ¢€ 3ananus. OyHKIMS pacipeeICHus.

81. Maremarn4eckoe OKUAaHNUE TUCKPETHON CITyJaifHOM BEJTMYUHBI M €r0 CBONCTBA.

82. lucnepcust TUCKPETHOM CIy4aiHOM BeIMunHbI U e€ cBoiicTBa. CpeiHee KBaJpaTuiecKoe OTKIIOHEHHE.

83. HemnpepsiBHas ciydaiinHas BenuuuHa. CBoiicTBa (hyHKIMH pacpeiesieHusI.

84. TInoTHOCTH BEPOSATHOCTH HENPEPHIBHON CITy4aifHOM BEJIMUMHBI U €€ CBOMCTBA.

85. UncnoBble XapaKTepUCTHKH HETIPEPHIBHBIX CITyYaiHBIX BEIUYHH.

86. PaBHOMepHBIii 1 TOKa3aTeIbHBIA 3aKOHBI paclipeAeIeH s HETPEPBIBHBIX CIy4aiiHbIX BETUYHUH.

87. HopmanbHblil 3aKOH pacnpeiesIeHHs! ¥ ero CBOHCTBA

VYmers

pemaTte 3aJadyu 10 HU3Yy4YaCMbIM

TCOPCTUYCCKHU pa3JaciIaM;

00CyKIaTh CIIoco0bI

3¢ (HeKTUBHOTO perieHus

IIpumepnble npakmuyecKkue 3a0anus 04 IKIAMEHOBU 3a4ema:
1. Pemmith Matpuynoe ypasHenne X+3(A-B)=4C, rae
1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

muddepeHINATBHBIX YPaBHEHUH U UX
CHUCTEM; OTpeneisITh 3PPEKTUBHOCTH

pemieHust 3amadd, IOJYYEHHOTO C
IIOMOIIbIO YHUCJICHHBIX METOJ0B,
pacro3HaBaTh 3¢ PeKTHBHBIC
pe3yIbTaThI 00paboTkun
SKCIICPUMCHTAJIbHBIX JaHHbIX oT
HeA(PPEKTUBHBIX

2. PemuTh cUCTEMBI JTMHEWHBIX anreOpandyeckux ypaBHeHH 1o gopmynam Kpamepa, MaTpuuHBIM METOJIOM, METOJOM
l'aycca:

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

(£3:6), A(221), A(-L01), A (-46-3).

Haittu: 1) gmuny pebpa ARy ;2) yron Mmexay pedpamu Ak, u AA ;

3. JlaHbl KOOpIMHATHI BEPIUUH IHPAMHJIBI A1A2A3A4AL

3) yroa Mmexay peopom AA, Y TPaHBIO AhA; ;4) Tomaas TpaHu AhA; ;5) 00BeM mUpaMUIbL.

4. B tpeyronpHuKe ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaifTu AiarHYy BEICOTHI U3 BEpPIIUHEL A.
5. Hamucats KaHOHHYECKHE U APAMETPUYUECKHIE YPABHEHUS MPSIMOU, poxosiiieit uepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxomsmiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokasatp, 4TO MpSMBIC TAPAIIICITBHBIL:
X+y—-z=0
X+2 y-1 z
3 2 1, (X-y-52-8=0
8. Beruucnure nmpenens:
o 1+4x—x* . 3x-arcsin 2x J2x—1-
a) fim XK g fjm 2 AN X ) fim Y22 =145
x2® X+ 3X° + 2X x>0 COS X — COS™ X x—3 Xx—

d i _
9. Haiinure &y s GyHKOWi: a) Y = e 6) X CthII ,

dx y = In(sin 2t).
10. Borumciuts: (l— i)28 ,

111. HaiiTu HeonpeaenéHHbIA HUHTErpa. a)jsin 3x-cos5xdx, 6) J‘ 1-cosx dx ® J.(2x+5)~exdx.

(x —sin x)?
xdx
Vx? +5

2
13. Haiftu miomans ¢urypsl, orpanumuennoii mmamsmn: X =4, Yy =4X.

V20
12. BeIYuciuTh onpeielieHHbIH HHTErpall j
2
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

_fo_y2 _ 2 3
14. Haiitu 1 nocTpouTh 00JacTh onpeeneHus GyHKuuu U=y9-x"—-y" +(x=y) .

3 i
15. Haiitn nomnbiii muddepermman pynxmms: 2 =X INY —SiN2xy.

16. HaiiTu 4acTHble MPOU3BOJHBIC MEPBOTO Mopsaka GpyHKuuu: Z = 5X2y3 + In( X+ 4y)

. [y2 2
17. HanmcaTh ypaBHEHHE KacaTeldbHOI IIOCKOCTH M HOpMAIH K moBepxHOcTH Z =4/ X~ + Y™ B Touke (3, 4, 5).

18. Pemmte 3amauy Koum: y OS> x dy = (y2 +l)dX , y(O) =0.

19. Haiinure obuiee pemenne nuddepeHimansHoro ypaBHeHI/IHy” + y’ = e?*¥,

20. Pemuth 01HOPOAHYIO cUcTeMY AU GepeHINaTbHBIX YPaBHEHHIH:

x'=6x—y,

Vi =x+4y.
21. Ilpm moctaBke ¢ 3aBoga Ha 6azy 1000 pagronpHEeMHHUKOB, Y 55 BBHIIUIM U3 CTPOs JaMIbl. HaliTH BEepOATHOCTH TOTO,
YTO B3SITHIN HayJady NPUEMHHK Oy/IeT NCTIPABHBIM.
22. IlppHnMaeM BEpOSITHOCTH POXKACHHWS MajbuMKa W JIeBOYKM paBHBIMU. HailiTH BeposTHOCTH TOro, uto cpemu 10
HOBOPOX/ICHHBIX 6 OKaXyTCsl MaJIbUHKAMHU.
23. [laH 3aKOH pacrpe/esieHus TUCKPETHOH cITyIaiHOW BEJTHYMHEL:

X: 10 | 20 | 30 | 40 | 50
p: | 01]02]03]02]02
BBIYHUCIIUTH €€ MaTEMaTHUECKOE OXKUIAHUE, IUCIIEPCUIO U CPEIHEE KBAIPATUYECKOE OTKIOHEHHUE.
24. lana GyHKIMS pacrpeesieHus] HeNPephIBHOM CilyyaifHOW BeTMYMHBI X
0 npu x<0
0,25x*(x+3) mpu O<=x<=1

F(x)= 1 npu x>1

Haittn tutotHOCTE pacupexnenenns f(x), mocTpouTs ee Tpaduk, BEpOATHOCTH MOMAJaHus B 3amaHHBIN mHTepBan [0,5; 2],

Mx, Dx, O-X.

Bnanets

- IPaKTUYECKUMU HABBIKAMU
HCIIOJIb30BAaHUSI MATEMAaTUYECKUX
MIOHSTHN ¥ METO/IOB (M3y4aeMbIX
pa3aesnoB MaTeMaTUKN) TIPH PEIIEHUN

Ilpumepnuie npuknaonsie 3a0auu U 3a0aHUSA

3agaua 1. [IpoBepurts, JiexKaT U TOUKU A(l‘ 0; l), B(4; 4; 6), C(Z; 2; 3) u D(lO; 14; 17) B OJHOMW IMJIIOCKOCTH.

3apgava 2.IIpu mocTpoeHHH BHCSYEro MoOCTa depe3 peuKy «Tuxas» W BBISICHEHHH HaJe)KHOCTH COOPYKCHHS, CTYACHTHI
CTPOMOTPSA CTOJIKHYJIUCH C PEIICHUEM CJIEYIOIIEH 3a1auH:
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

MIPUKJIAIHBIX 3a/1a4;

- HaBBIKaMU 0000IICHNUS pe3yIbTaTOB
peleHus, pe3yabTaToB 00padoTKH
CTaTHCTUYECKOT O 3KCIIEPUMEHTA;

- crtoco06aMu OIIeHUBAHHUS 3HAYMMOCTH
U IIPaKTUYECKOMN IIPUTOTHOCTH
MTOJTyYEHHBIX PE3YJIbTaTOB

Tpoc, noaBeIIeHHBIN 3a JIBa KOHIIA HA OJMHAKOBOW BBICOTE, MMeeT (hopMy Ayrd napadonsl. PaccrosHue Mexay TOUKaMu
KperuteHus paBHO 24 M. ['myOuHa mporuba Tpoca Ha pacCTOSHUM 3 M OT TOYKH KperuieHus paBHa 40 cm. OnpenenuTsb
rryouHy nporuba Tpoca MocepeHe MeXAY KPeIICHUsIMH.

" F=(@25)
3anaua 3.Haiitu paboTy CHIIBI DJIEKTPOCTATUYECKOIO I10JI5, 110 IIEPEMEIEHUIO DIIEKTPUYESCKOr0 3apsaa u3
M, =(0; 4;2) — M, =(47; 4).

X —CO0S X

TOYKH

lim
3ananue 4.Ilokaxwure, 4yTo npeaen =~
JIPYTHAM CIIOCOOOM.

3az[a}me 5.3aBHCHMOCTH nmyTn OT BpPEMCHHU IIpH HpﬂMOJ’IHHeﬁHOM JABWKCHUM TOYKH 3a4acTCd YPABHCHHUCM

1

3 2
S=—t"+2t° —3,rne S-myms B M, a t Bpems B c. BeruuciuTe ee cKopocTh M ycKopeHHe B MoMeHT Bpemenn { = 4C.

X+COSX He MoxeT OBITH BRIYHCICH 1O TpaBwity Jlonurans. Haiinute stor mpenen

2
x)=3-x" L X = .
3angava 6. K rpaduky dyHkimm f [ ) B €ro Touke ¢ abcruccoi 0 IHpOBeJI[eHa KacarenbHas. Haiitu mmomanb
TpEeyTOoJIbHIKA, 00pa30BaHHOTO KacaTeIbHOW U OTPe3KaMHU, OTCEKaeMBIMH €F0 Ha OCSAX KOOPAWHAT.
3agaya 7. B mapke arTtpaknuoHoB ropoga N oaWH W3 OTPE3KOB TPACKTOPHH IBHKCHHUS IMOE3/1a B «AMEPHUKAHCKUX

y S(t) = Asin(ot + ¢,)
ropKax» MpeACTaBIseT COO0H CHHYCOUNY: 0/ rne A, ¢, U @ — U3BECTHBIC YHCIIA.
Omnpenenuts yrojl HakjoHa K TOPH30HTY MOCETUTENs aTTpakuuoHa . B MOMEHT BpeMeHH [; eroABHXKEHHs IO 3TOMY
OTpE3KY.
3ananmue 8. [logymaiiTe, C IOMOIIBIO CPENICTB KAKOTO pa3jiesia MaTeMaTHKUA MOXKHO PEIUTh CIEIYIOUIYIO 3a1aqy.
«/Ina yOopku cHera Ha ynuIlax TOpoJa MCIOJIB3YIOTCS CHETOyOOpodHble MamuHbBl. OHM paboTalOT B TEYEHUE CBETIIOTO
BpeMeHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOW CKOpOCThiO yOopku chera 400 (Ma/ll). MN3menenne obnema cHera,

95 120 —5i, S@)

BBIMTAJIAONIETO HA YJIMIBI rOpoJa B TOpoa€ B TCUHCHNUE CYTOK, MOXXHO OIMMCATh YPaBHCHHUCM dr rae —

by _
00BeM cHera (B M°), BHIIABIIETO 32 BpeMs t (B 4acax), 0<r<24. B momenT BpemeHnr =0 Ha ynunax ropoja jexut 1000

S(t
M° cHera. YCTaHOBHUTE COOTBETCTBUE MEXIly BpeMeHeM t 1 00beMOM CHeTa, JISKaIIero Ha yIIUIax ropoa j »
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) ITopsaaok npoBeeHUs] NPOMEKYTOUHOI aTTeCTAIlMU, IOKA3aTeJIM M KPUTEPUH OLleHMBAHMSA:

[IpomexyTouHas arrectanmusi Mo AucUUIIMHE «MaTeMaTHKa» BKIIOYAeT TEOPETHUECKUE
BOIMPOCHI, TO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHHS OOYYaIOUIMMHCS 3HAHUN, W NPAKTUYECKHE
3aJlaHusl, BBISBJISIONINE CTENEeHb C(OPMUPOBAHHOCTH YMEHUW WM BJaJIeHUH, MpoBoAuTcs B (opme 2
HK3aMEHOB U B popMe 2 3a4ETOB.

DK3aMeH 10 JJaHHOW JUCLMILTUHE MIPOBOJUTCS B YCTHOM (hopMe Mo AK3aMEHAllMOHHBIM OuiieTam,
KaX/IbIi U3 KOTOPBIX BKIIIOYAET | TEOPETUUECKUI BOMIPOC M 1B MPAKTHUECKUX 33JaHHUS.

Iloka3aTenu U KPUTEPUH OLICHUBAHHUS 3a4eTAa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics mokasbiBaet copmupoBannocts komnerenuii OK-1 n OITK-
4; T.e. CTYICHT JOJDKEH MOKa3aTh 3HAHUS Ha YPOBHE BOCHPOU3BENEHUS U OO0BsICHEHHs] MHPOpMaIuwy,
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS 3a/1a4;

- 3a4eT He CAAH, €CJIM pe3yibTaT O0y4eHUs] He JOCTUTHYT, OOYyYaroIIUiics HE MOXKET MOKa3aTh
3HaHUS Ha YpPOBHE BOCHPOM3BEACHUS U OOBSCHEHHs HH(POpMAIMM, HE MOXKET I0Ka3aTb
MHTEJUJICKTYaJIbHbIE HABBIKU PELICHUS MPOCTHIX 3a]1a4.

IToka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeHAa:

— Ha OLEHKY «OTJMYHO» — OOydaroumuiics JIEMOHCTPUPYET BBICOKHIl  ypOBEHb
c(hOPMUPOBAHHOCTH KOMITETEHITNI, BCECTOPOHHEE, CHCTEMAaTHYECKOEC W TIyOOKOE 3HAHHE y4eOHOTO
MaTepuaia, CBOOOTHO BBIMOIHSET MPAKTUUYECKUE 3aaHHsl, CBOOOHO ONEPUPYET 3HAHUSAMH, YMEHUSIMU,
MPUMEHSET UX B CUTYAIMAX TOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «XO0POILI0» — 00yYarouiicss JEeMOHCTPUPYET CPEAHHUI ypoBeHb CHOPMHUPOBAHHOCTHU
KOMIICTEHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JIONYCKAIOTCS HE3HAYUTEIbHBIC OINMOKH,
HETOYHOCTHU, 3aTPYJHEHHS MPU aHATUTUYECKUX OIEpalusx, NEepeHoce 3HAHUI M yMEHUH Ha HOBBHIE,
HECTaHIAAPTHHIC CUTYAIHH.

— Ha OIICHKY «YAOBJIETBOPUTEIbHO» — OOYYaIOIIUWCA IEMOHCTPUPYET MOPOTOBBIA YpPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMHA: B XOJ€ KOHTPOJIBHBIX MEPOIPHITHN JONMYCKAIOTCS OUIMOKH,
MPOSBIISIETCS. OTCYTCTBUE OTHCNBbHBIX 3HAHUM, YMEHMI, HaBBIKOB, OOYYAIOUIUIICS HCIBITHIBAET
3HAYUTENIbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHUM 3HAHMSIMUA W YMEHHUSMHU IPU HUX TEPEHOCE Ha HOBBIC
CUTYaIUH.

— Ha OIEHKY «HEYJAO0BJETBOPUTEIBLHO»— 00YyJarouuics 1eMOHCTpUpyeT 3HaHusl He Oonee 20%
TEOPETUYECKOr0  MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OLIMOKHM, HE MOXET IIoKa3aTh
MHTEIJUICKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX 33a]a4 WM HE MOXKET MOKa3aTh 3HAHUS JJa)ke Ha yPOBHE
BOCIIPOU3BE/ICHUSI U 0OBSICHEHHS UH(OPMAIIHH.

8 YueOH0-MeToqHYecKOe U HHPOPMALMOHHOE o0ecTieyeHHe TUCIHIITNHBI

a) OcHoBHas IMTEpaTypa:

1. Hlunaues B. C. Boiciiast marematuka: yue6Huk / B.C. [llunayeB. — Mocksa: UHOPA-M,

2019. — 479 c. — (Bsiciree oopazoBanue). — WWWw.dX.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekct: anexkrponnsrit. - URL: https://new.znanium.com/catalog/product/990716. — Pesxxum
JOCTYMa: JUIsl aBTOPU3. MOJIb30BaTENEH.

2. Maremaruka: yde6. mocobme / FO.M. Jlanmmos, JI.H. XypOenko, I'.A.Hwuxonoma, H.B.
HukonoBa, C.H. HypueBa ; mox pen. JL.H. Xypbeuko, I'.A. HukonoBoiti. — Mocka: UTHOPA-M,
2019. — 496 c.— (Bricmiee oOpasoBanue: bakamaspmar). - ISBN 978-5-16-102130-9. - Tekcr:
anexTpoHHbi. - URL: https://new.znanium.com/catalog/product/989799. — Pexum poctyna: mis
ABTOPH3. MOJIb30BATEIIEH.

0) JlonoJiIHUTeIbHAA JIUTEpaTypa:

1. Teopust BeposSTHOCTEH M MaTeMaTH4ecKas CTaTUCTHKa: YuyeOHoe mocobue / buprokxosa JL.I'.,
bo6puk I'.M., MarBees B.U., - 2-¢ m3a. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c. (Beicuiee
obpazoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekct: osnektponHsii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum nocTyma: assi aBTOpH3. OJIb30BaTENCH.

2. Marematuka B mpuMepax M 3ajgadax: yue6. nmocodbue / O.M. Jlertapesa, JI.H. XKypOenxko, I'.A.
HuxonoBa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. — 372 ¢. — (Bsicmiee



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

obOpazoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekct: osnekrponnsrii. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum mocTyma: 1t aBTOPH3. ITOJIb30BATEIICH.
3. HManko, ILE. Briciras matematuka B ympakHeHUsX W 3amadax. (B 2-x wactax) [Teker] /
I1. E. Hauko, A.T'. Ilonos, T. 5I. KoxxeBHukoBa. - M.: Breicmas mxkona, 1986-2009. ISBN: 978-5-488-
02201-0. - 6omnee 1000 mT.
®duxrtenronsl, [.M. OCHOBBI MaTeMaTHYECKOr'O0 aHajnu3a: Yy4yeOHwk: B 2 yactax / .M.
@uxrtenronbil. — 11-e u3g., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. — 444 ¢. —

ISBN 978-5-8114-0190-1. — TekcT : 3leKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHas cucrema «JlaHby !
[caiir]. — URL: https://e.lanbook.com/book/112051 . — Pexum gocryma: s aBTOPHU3.
0JIb30BaTENEH.

4. ®uxrtenronsl, [.M. OcCHOBBI MaTeMaTH4eCKOro aHanmm3a: ydeOHuWk: B 2 yactsax / [.M.
®duxrtenronsl]. — 10-e u3x., crep. — Cankr-IletrepOypr: Jlans, [6. 1.]. — Yactp 2 — 2019. — 464 ¢. —

ISBN 978-5-8114-0191-8. — TekcT: »51eKTpOHHBIHN / DIeKTpoHHO-O0MOIMOoTeYHast cucrtema «JIaHby :
[caiir]. — URL: https://e.lanbook.com/book/115730 (mara obpamenus: 06.10.2019). — Pexum
JIOCTYTIA: JJIsl aBTOPH3. MOJIH30BATEICH.

5. llIunaver B. C. 3agaunuk mo Beiciiedd marematuke: yueO. mocobdue / B.C. IllumaueB. — 10-¢

u3., crepeotun. — MockBa: UHDOPA-M, 2020. — 304 c. — (Bsicmee obpaszoBanue). - ISBN 978-5-
16-101831-6. — Tekct: anexrponnsiii. — URL: https://new.znanium.com/catalog/product/1042456

B) METOAMYECKUE YKAZAHUS

1. Abpamosa, 11.M. DiieMeHTbI BEKTOPHOM aireOpbl U aHAJTUTHYECKON reoMeTpun: MeToauueckue
yKa3zaHus 11 cTyaeHToB | kypca Bcex cnenuansHocteil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heompenenennsiii uarerpai: Terpans-koncmexkt — MI'TY, 2008. — 23 c.

3. Baxpymesa, N.A. Kpusble u mnoBepxHoctu 2 mnopsaka. [lomspHas cucremMa KOOpJIUHAT.
[Ipaktukym — Maruurtoropck: ['OY BIIO «MI'TY um. I'"1. Hocoa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopus QyHKIMII KOMIUIEKCHOTO MEPEMEHHOTr0: MeToAuYecKue yKa3aHus U
BapHaHTbl WHIUBUAYAIbHBIX 3aJlaHUM JUIsl CTYAEHTOB BCEX creunuaibHocTell — Marnurtoropek: I'OY
BIIO «MI'TY um. I''M. HocoBay, 2011. — 28 c.

5. I'paueBa, JILA. OmnpeneneHHbIl HWHTErpajg: METOAMYECKHE YyKa3aHWUs I CTYJACHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.LA. DineMeHTHl JWHEHHON anreOpbl, BEKTOPHOW anreOpsl M aHATUTHYECKOH
reomeTpun: YuebHoe nocobue. - Marautoropck: 'OY BIIO «MI'TVY um. I'.11. Hocoa», 2010 — 63 c.

7. I'yruna E.M. Jlaboparopuslii npakTukyM 1o cratuctuke ¢ npumenenneM EXCEL: Meton. ykas.
s 1abopaTOpHBIX paboOT 1Mo MaremMarudeckoi cratuctuke.- Marauroropck: 'OY BIIO «MI'TY um.
I".1. Hocosa», 2009 — 40 c.

8. N3ocoB A.B. I'apmonunueckuil aHanu3: MeToauyecKue yKa3aHHsS W BapuUaHThl 3aJaHUN IS
CaMOCTOSITENIbHOM pabOThl U KOHTPOJIS 3HaHUN cTyaeHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, U.A. CoObiTust U BeposTHOCTh. YacTh 2: Meroa. yka3. - Marauroropck: ['OY
BIIO «MI'TY um. I''M. Hocosa», 2010. — 25 c.

10. Masuenxo, E.II. IlpomsBomnas u nuddepenuuman ynxmuu. IIpaktukym.- MarHuToropcek:
I'OY BIIO «MI'TY um. I''M1. Hocosa», 2010. — 38 c.

11. Masiuenko E.JI. HccnenoBanune ¢yHkumii u  moctpoeHue rpadukoB. Ilpaktukym. —
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocoay, 2011. - 20 c.

12. CaBymikuna H.®. KomOunaropuka. CoOwiTHe U BepostHocTh. Yacth |: KomOGuuaropuka.
Anrebpa coObrTuil: Metoz. ykazanust mo aucuuruinHe «MaremaTuka» ans cTyAeHToB | Kypca Bcex
cnenmaigpHocTer. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPChI:

1. AxmanoBa 3. C. HeonpeaeneHHbIi HHTErpall: OT TEOPUH K MpaKTUKe [DIeKTpoHHBIH pecypc]:
yuebHoe nmocobue / 3. C. Akmanosa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1 anekTpoH. ont. AuCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooOwekT. — CBefieHus HocTynHbI Takke Ha CD-ROM.
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https://new.znanium.com/catalog/product/989802
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

2. Ananmutnyeckas reoMeTpus [ DneKTpoHHBIH pecypc]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3zosa, O. B. [lerposa; MI'TY. — Marautoropck, 2010. — 114 c. : wr., Tabm. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpoOOBEKT.

3. AaucumoB A. JI. Matpunel. Onpenenurenu. CuCTEMbI IMHEHHBIX allreOpandecKuX ypaBHEHUN
[DnexkTpoHHEIH pecypc]: yaeOHoe mocobue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenesa ;
MI'TVY. - Marautoropck: MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpooonexr. - ISBN 978-5-9967-1000-3.

4. bounapenko T. A. HTerpanbHoe ncunciaeHne GyHKIUU OAHOM epeMeHHON [ DeKTpOHHbBII
pecype] : yue6noe nocodue / T. A. bounapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekTpoH.
ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42 .pdf&view=true. - MakpooowekT. - ISBN 978-5-59967-1001-0.

5. BynwrueBa C. B. MaTtemaTtuka: npeiessl 1 HePEPhIBHOCTh (DYHKIIMH OJTHON TIEPEMEHHOM.
[TpakTukym [DneKTpoHHEIH pecypc]: yuebnoe mocobue / C. B. BynberueBa; MI'TY. - MarHuTOrOpCK:
MI'TY, 2017. - 1 sanekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooomnekr. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. /luddepennmansasie ypaBHeHUS [ DNEKTPOHHBIN pecypce] : yuebHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 a7eKTpOH. ONT. JUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

7. N3ocoBa JI. A. OCHOBBI MaTEMaTUYECKOTO aHau3a [ DIEKTPOHHBIN pecypc] : yueOHoe nmocodue.
Y. 1. Juddepenunansnoe ucuucienue Gpynxun onnoi nepemennoii / JI. A. U3ocosa, JI. A. I'pauesa ;
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. Kopoterkas B. A. yHKIIUN HECKOJIBKHUX TIEPEMEHHBIX [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocodue / B. A. Koporenkas, }O. A. U3sekoB ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anexTpoH.
onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBEKT.

9. Teopus BeposTHOCTEH M MaTeMaTHYeCKasi CTATUCTUKA: AJIEKTPOHHOE yueOHoe mocobue u
MIPaKTUKYM ¢ J1a00paTopHbIMH padboTamu [DnekTpoHHbIi pecypc]| / A. B. U3ocos, JI. A. M3o0coBa, JI. A.
I'pauesa, E. M. I'yruna. - Marautoropek : MI'TY, 2013. - 1 anektpoH. ont. auck (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 HTepHET-pecypcesl:

1.
Haumenosanue 110 Ne noroBopa Cpok neiCTBUS TULCH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0OeccpoyHO
Kaspersky Endpoint [1-300-18 ot 21.03.2018 28.01.2020
Security JUISE Ou3Heca-
CrannapTHBIN
7Zip CBOOOHO pacIpoCTpaHseMoe 0eccpoyHO

2. wuHbpopmannoHHble ceTh VHTepHeT:
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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
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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) Poccuiickas rocymapcTBeHHas OuOanoTeka [JnekrponHbii pecype]| /Ilentp wuHGOPM.
Texnonoruit PT'b; pen. Bnacenko T.B., Web mactep Kosnosa H.B. — Dnekrpon. lan. — M.: Poc. T'oc.
0-kxa, 1997. URL:http://www.rsl.ru/, ceoboHbIi.— 3ari. ¢ skpaHa. f3. pyc., aHII.

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

S3.pyc.

3) TocymapcTBeHHas myOJIWYHAs HAyYHO-TEXHHYECKass OuOamoTeka Poccuu [DICKTPOHHBIHM
pecypc] / — Pexxum nocryna: http://www.gpntb.ru , cBo6oansiii.— 3ari. ¢ skpana. S3.pyc .

4) Public.Ru - mybnuunast uatepueT-6uodanorexa URL:http://www.public.ru/ .

5) Crynenueckas

oubauoreka

[OnexTpoHHBId  pecypc]. — Pexwmm gocryma:  http://

http://studlib.com , cBoGoaHBII.— 3ariL. ¢ 9KpaHa. S3. pyc., aHTIL.

6) KommbroTeppa: Bce HOBOCTH NP0 KOMIIBIOTEPBI, JKEle30, HOBBIC TEXHOJOIMH, HH(OP-
MAaIIMOHHBIE TEXHOJOTUM [DneKTpoHHbIA pecypc|. — [lepuoanueckoe rnexkrpoHHoe MHTepHET-U3AaHuE
— Pexxum mocryna: https://www.computerra.ru/ — 3ari. ¢ sxpana. 3. pyc.

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

9 MaTepI/IaJILHO-TeXHH‘leCK()e odecmeyeHue AUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_[eHI/Ie AyJAUTOPUHU

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
3aHATUH JEKIUOHHOTO THIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHNUs, IIEPEAAYN U
IpeCTaBIeHUs HHPOPMALIUU

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
IIPAKTUYECKUX 3aHATUH, TPYNIIOBBIX U
VHJMBHUIYaJIbHBIX KOHCYJIbTALUH,
TEKYLIETO KOHTPOJISI u
IIPOMEKYTOYHON aTTECTAlUN

Jlocka, MyJIbTUME TUMHBIN ITPOEKTOP, IKPaH

Kommekc meronuueckux pazpaboTok (pa3aaToyHoOro
Marepualia ¥ MEeTOIUUECKUX YKa3aHU) U\WJIK KOMILIECKC
TECTOBBIX 3a/IaHUM JJI OATOTOBKU U IIPOBEACHMUS
IIPOMEXKYTOUHBIX U PYOEKHBIX KOHTPOJIEH

Ilomenienns s CcaMOCTOSTEILHON
paboThI yyammxcs

[Tepconanbubie KoMIbIOTEPHI ¢ makeTrom MSOffice, Beixomom
B VIHTEpHET U C OCTYIIOM B AJICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemenne  is  XpaHeHHS H
MPOPUIAKTUYECKOTO  OOCITYKUBAHUS
y4eOHOro 000py/1I0BaHUs

[xads! 171 XpaHeHUs: yueOHO-METOINYECKON JOKYMEHTAIIHH,
y4eOHOTr0 000pYyI0BaHUS M Y4eOHO-HATJISITHBIX TTOCOOMH
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http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.public.ru/
http://studlib.com/
https://www.computerra.ru/
http://www.i-exam.ru/

