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1 IOACHUTEJBHASA 3AITMCKA

Pabouas  mporpamma  oOmieoOpa3oBaTenbHOW — y4eOHOW — AUCHUIUIUHBI  «MaremaTtuka»
npenHasHadeHa 11 usydeHust marematuku B ®I'BOY BO «Maruuroropckuii rocyaapcTBEHHBIH
TexHuueckuii yHuBepcuter wum. [ .M. HocoBa» MHOronpoQuibHbI KONJIEIK, pPeau3yrolieM
o0pa3oBaTeNbHYI0 MporpaMMmy cpeaHero odmero oOpa3oBaHUsT B TpeAenax OCBOCHUS MPOTrPaMMBbI
MOJTOTOBKU CIEIUAMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 00I1ero o0pa3oBaHusl.

IIporpamma paspaborana ¢ yuerom Tpeboanmit DPI'OC cpemHero mpodeCCHOHATBLHOTO
obpazoBanus u npod s mpodheCCHOHATLHOTO 00PA30BaHUS HA OCHOBE!

— TpeboBanuii OPI'OC cpemHero obOmero oOpa3oBaHUs, NPEOBSBISEMBIX K CTPYKTYPE,
COEPIKAHMIO U PEe3yJIbTaTaM OCBOSHHUS Y4eOHOH TUCUUIUTHHBI «MaTeMaTHKay,

— MpUMEPHOH mporpamMmbl 00IIeoOpa3oBaTeNbHON y4eOHOH AUCHUIUIMHBI «MareMaTuka» Jist
poeCCHOHATTBHBIX o0pa3oBaTeNbHbIX OpraHu3aLu, PEKOMEHAOBAHHOM ®enepaibHbIM
rOCyIapCTBEHHBIM ABTOHOMHBIM yupekaeHueM «®DenaepanbHblii WHCTUTYT pa3BUTHUS OOpa3OBaHHs
(PIr'AY «@HPO») B KauecTBe NMPUMEPHON MPOTPaMMBbI Ul peai3alii OCHOBHON NpodecCHOHANBHOM
obpazoBatenpHOi nporpamMmMbl CITO Ha 0asze ocHOBHOrO 00mero oOpa3oBaHUs C MONTYyUYEHHEM CPEIHETO
obmero odpazosanus. [Iporokon Ne 3 ot 21 uronist 2015r. Peructparnmonssiii Homep penensuu 377 ot 23
utoyisg 2015r. ®I'AY «PUPO».

— PexoMenpaumii Mo OpraHU3alMM MOJy4YeHHs CpeaHero oOmero oOpa3oBaHHUs B Mpenenax
OCBOEHHsI 00pa30BaTENbHBIX MPOTrPAMM CpPEeIHETO MpodecCHOHaTBbHOrO 00pa3oBaHusl Ha 0a3e OCHOBHOTO
obmrero obpazoBaHus ¢ y4eToM TpedoBaHnil (eepaabHbIX TOCYIAPCTBEHHBIX CTAHAAPTOB M MOJy4aeMOMH
npodecCuu WM CHEeNHUaJIbHOCTU CpeaHero mpodeccroHanbHoro odpasosanus (ITucemo Jlemapramenra
rOCyJIapCTBEHHON MOJUTHKHU B cepe moarotoBku padounx kaapos u AIIO MunoOpHayku Poccuu ot
17.03.2015 Ne 06-259, ¢ yTOUHEHHUAMH).

Conep:kanue mporpammbl «MaTeMaTHKa» HAMPaBIEHO Ha JOCTUKEHUE CIEAYIOIIUX Leei:

—  olecrnieyeHue CPOPMUPOBAHHOCTH MPEACTABICHUH O COLMAIBHBIX, KYJbTYPHBIX U HCTOPUYECKUX
(pakTOpax CTAHOBJECHHUS] MATEMATHKH,

—  olecrniedyeHne C(OPMHPOBAHHOCTU JIOTMUECKOTO, AJITOPUTMHYECKOr0 K MaTeMaTU4eCKOro
MBILIICHUS;

—  olecrnieyeHne CPOPMHUPOBAHHOCTH YMEHHI MPUMEHSTb [OJyYeHHbIE 3HAHUS TPU PELICHUH
Pa3IUUHBIX 33734,

- obecrieuenne CHOPMHUPOBAHHOCTH TPEACTABICHUNA O MAaTeMAaTHUKE KaK 4acTh OOIIedesoBeUeCKOn
KYJbTYpbl, YHHUBEPCAIBHOM $SI3bIKE HAyKH, MO3BOJSIOLIEM OMKMCHIBATH M H3Y4aThb MPOLIECCHI U
SIBJICHUSI.

B mporpaMmy BKJIIOYEHO COAEpKaHUE, HAmpaBlieHHOe Ha (opMHUpOBaHHE Yy OOYYarOLIHXCSI
KOMITETeHLMH, HEOOXOMUMBIX MJisi Ka4eCTBEHHOTO OCBOEHHsI MPOrpaMMbl MOATOTOBKH CIELUAHCTOB
cpennero 3BeHa (ITIICC3) Ha 6a3e oCHOBHOrO 00IIEro oOpa3oBaHUs C MOJYYSHHEM CPeaHEro odimero
obpazoBaHwUsl.

B nannoli paboueli mporpamMme MpeACTaBieHBl OO0INAs XapaKTePHCTUKA W MeECTO y4eOHOMH
OMCLUIUIMHBL,  pPe3y/ibTaTbl OOyuYeHHs, TEMaTHYeCKHil TIUIaH ¢ COJAEpXKaHHE C  MepeuyHeM
npakTHYeckux/nadopaTopHbix  paboT, TEMaTHKOH HHAMBHAYAJIbHBIX [POEKTOB, AaKTHBHBIE U
UHTEPAKTUBHbIE (POPMBbI MPOBENEHHs 3aHITHIH, y4eOHO-METOMUYECKOE M MaTepHaJbHO-TEXHHYECKOE
obecrniedyeHre 0Opa3oBaTENILHON EeATEIBHOCTH.

ApnanTupoBaHHash MporpaMma paspalaTbiBaeTCsi MNPU  HAJIMYUK  3asBJICHHS CO  CTOPOHBI
o0y4aromerocsi C OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/10pOBbsi (€ro poauTeNell MM 3aKOHHBIX
NpEeACTaBUTENCH) U MEIMLMHCKUX TMOKa3aHUH (PEeKOMEHIALMSIMH MCHXO0JIOTO-MeIUKO-TIearornyeckoit
KOMUCCHH).



2 OBLLLAA XAPAKTEPUCTUKA YYEEHOW ANCUNNNNHBI <MATEMATUKA»

Pabouas nporpaMma y4e6HON AUCLUNINHBI COCTOMT U3 5 pa3senos:
Anre6pa
OCHOBbI TPUTOHOMETPUN
Hayana maTemMaTnyeckoro aHanmsa
["feomeTpus
KombuHaTopuka, CTaTUCTUKA U TEOPUS BEPOSATHOCTEN.

Ycnosvem (hopMUpOBaHMSA 06LMX KOMMNETEHLUIA U YHUBEPCANIbHbIX YUYeOHbIX LeNCTBUIA ABNseTCA
06y4yeHMe Ha OCHOBE CUCTEMHO-[eATeNbHOCTHOro MoAX04a, KOTOpbI  npejnonaraeT akTUBHOCTb
obyyvaroLLmxcs, Korga 3HaHue He nepefaetcs B roToBOM BUAE, a CTPOMTCA caMuMMu obydyarowumuca B
npouecce UX no3HaBaTe/IbHOW AeATeNIbHOCTH.

Mpu  M3yyeHUM AUCUMNAMHBLI  «MaTeMaThKa» WCNOMb3YHTCA Nefarornyeckn TEXHOMNOTUN:
MPOEeKTHaa AeATeNIbHOCTb; NpobseMHoe 06yyeHue; 06yyeHMe B AManore; cuctema BOMPOCOB U 3afaHWiA,
opraHunsaums peneKCUBHON JeATeNbHOCTW; CO3faHue CUTyaumi, HanpaB/eHHbIX Ha MH(OPMaLMOHHBINA
MOWCK, a TakK Xe aKTMBHble W MHTEPaKTUBHbIE METOAbl 00yYeHWs, npefcTasBieHHble B [punoxeHun 1
Hanb6onee uenecoobpasHble BUAbl 3aHATUA: KOMOMHMPOBAHHbIE YPOKW, MPaKTUYECKNe 3aHATUS,
CeMUHapbI, 3a48Tbl, KOHCY/IbTaLNN.

lMporpamma y4umTbiBaeT HeO6XOAMMOCTb PasBUTUA Yy 06yYarOLLMXCA KOMMNETEHTHOCTU B 061acTu
MCNONb30BaHNUA MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHONOTUIA M UCCNef0BaTeIbCKUX HaBbIKOB.
[ns aTOro B KayecTBe 3afaHuii NPeayCMOTPEH MOUCK U aHann3 UHQopmauun B VIHTepHeTe, pa3paboTka
WHANBUAYaNbHOrO NPOEKTa U CO3JaHne KOMMbIOTEPHOW Mpe3eHTauuu.

OueHKa KayeCcTBa OCBOEHWA Y4eOHOW AMCUMUNAUHBI OCYLLECTBNSAETCH B MPOLECCe TEKyLLero
KOHTPO/IS U MPOMEXYTOYHOW aTTecTauuu.

TeKyLmMin KOHTPONb YCNeBaemMoCTy NPOBOAUTCS B (POPMe: YCTHOIO OMpoca, KOHTPOSIbHbIX PaboT,
OLLeHKM BbINO/IHEHUA NPaKTUYeCcKnX paboT, 3afaHnii caMoCTOATE/IbHOW paboThl.

dopmamMy  NPOMEXYTOYHONM aTTecTauuMm Mo Yy4yebHOW AucumnamHe «Martematuka» SBAAOTCA
AnddepeHLMpPoBaHHbIA 3a4eT B 1 ceMecTpe ¥ 3K3amMeH BO 2 CEMeCTpe.

O WD



3 MECTO JUCIIUIIVIMHBI B YYHEBHOM IIVIAHE

VYuebHass gucummuimHa «MaTemaTtnkay SBISETCS y4eOHbIM mpeamerom/ TIO BbIOOpPY U3
obsi3atenpHOM mipenMeTHON obmactn «Matemarnka u uHpopmatukay DI'OC cpemnero obmiero
oOpazoBaHwUsl.

YueOHast nucuuruinHa «MareMaTHKay OTHOCHTCA K 00meoOpa3oBaTeNbHOMY LHUKIY Y4eOHOro
iana [ITICC3 Ha 6a3e ocHOBHOTO 0011eT0 00pa3oBaHMUs.

IIpn oCBOEHHH CIEIMATBHOCTEH TEXHUYECKOro ydeOHast MuCHUIUIMHA «MaTeMaTHKay H3ydaeTcs
Kak npodunbHas B 00beMe 246 4acoB, B TOM HHUCHe TeopeTndeckoro oOydenus 117 gaco u 117 vacos —
NPAKTUIECKOr0 OOy4EHUsI.

OcBoeHHE HOBOTO COJAEPKAHUsI OCYIIECTBJISIETCS C OMOPOH HAa MEXKIPEAMETHbIE CBS3U C
aucrunaunoi [1J1.03 dusuka.

3HaHUS U YMEHUS, MOJy4YeHHbIe OOYHAIOLUIMMHUCS MPH OCBOSHMU 0011e00pa30BaTenbHON yueOHOH
IUCLUIUIMHBL «MaremMaTnkay, yriyOstoTcs U paclIupsIFOTCs B MPOLIECCEe M3YYEeHUS YIeOHbIX AUCLIUTUINH
NpOrpaMMbl  MOATOTOBKH  CHELHMAJIUCTOB  CPENHEr0  3BE€HA  MAaTeMaTH4ecKoro u  obmero
ecrecTBeHHOHay4yHoro uukjga EH.01 Maremaruka.



4 PE3YJIbTATBI OCBOEHUA YYEFHOMN TUCIUIIINHBI

4.1 OcBoeHue comep:kaHus y4eOHOH MUCHUIUTMHBI «MaTemaThkay O0eCHeunBaeT AOCTHKEHHE
00y4arOIUMHUCS CIENYIOIUX Pe3yJabTATOB:

o JIUYHOCHHbIX:

- c(OPMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAJbHOM SI3bIKE HAyKH, CPEACTBE
MOJIETUPOBAHUS SIBJICHHI U TTPOLIECCOB, 00 UAESX U METOAAaX MAaTEeMAaTHKH,

- MOHVMAaHUe 3HAYUMOCTH MATeMAaTHKH i HAyYHO-TEXHHYECKOro mporpecca, ¢hOopMHPOBAHHOCTD
OTHOWICHWsT K MaTeMaTHKe KaK K YacTH OOIIEUYeOBEYECKOW KyJIbTYPhI Yepe3 3HAKOMCTBO C
HUCTOPHUEN Pa3BUTHUS MATEMATUKH, SBOJIOLUEH MAaTEMATUUECKUX UIEH;

- pa3BHUTHE JIOTHYECKOTO MBIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, aJrOPUTMUYECKOM
KYJIbTYPbI, KPUTUYHOCTH MBIILJICHHS] HA YPOBHE, HeoOXoaumoM st Oyayiieit npodeccrnoHaibHON
NEeSITENIbHOCTH, JJIsI TPOJOJIKEHHsI 00pa30BaHUs U CaMOOOPa30BaHMS,

- OBJIAJICHUE MATEeMATHYECKHUMH 3HAHUSMU M YMEHHUSIMH, HEOOXOIMMBIMU B MOBCETHEBHOW JKU3HH,
IUIT OCBOCHHUSI CMEKHBIX €CTeCTBEHHO-HAYYHBIX AUCLUUIUIMH U TUCHUIUIMH TPOQPECCHOHATBHOTO
LUK, AJI TONy4YeHus1 0Opa3oBaHusl B 00JACTAX, HE TPeOYIOINX yriyOJIeHHOH MaTeMaTH4eCKON
MOJITOTOBKH,

- TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE CAMOOOPA30BAHUIO, HA MPOTSKEHUU BCel
JKU3HU, CO3HATEJIbHOE OTHOIICHHE K HEMpPEepPhIBHOMY OOpPa3OBAaHUIO KaK YCJIOBUIO YCIEIIHON
npoeCCHOHANTLHOM U OOIIIECTBEHHOMN eI TeTbHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIbHON, TBOPUYECKOH U OTBETCTBEHHOM JESITEIbHOCTH,

- TOTOBHOCTh K KOJUIEKTMBHOH padoTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B OOpa3OBaTEIbHOM,
00IIeCTBEHHO TIOJIE3HOM, yueOHO-UCCIIeI0BATENbCKON, TPOSKTHON U APYTUX BUAAX NESTETBHOCTH,

- OTHOILIeHHE K MPOo(ecCHOHANBHON NeATENbHOCTH KaK BO3MOXKHOCTH YYACTHS B PEIICHHH JIMYHBIX,
00IIIeCTBEeHHBIX, TOCYNAPCTBEHHBIX, OOIEHAIMOHATBHBIX MPOOJIEM.

. Memanpeomemmvix:

- YMEHHE CaMOCTOSITEJIbHO OMNPEENsATh LENH NEATEIbHOCTH U COCTABJATH IJIAHBI NIESITEIBbHOCTH,
CaMOCTOATEJIBHO OCYILLECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD, UCIOIb30BaTh
BCE BO3MOXKHBIE pECYpChbl sl AOCTHKEHMS TMOCTABJICHHBIX LEJeH M pealu3alud IJIaHOB
NeSITENIbHOCTH, BBIOMPATD YCIICITHBIE CTPATETHH B PA3IMYHBIX CUTYAIUSIX;

- yMEHHE TPOAYKTUBHO OOIIAThCS M B3aMMOACHCTBOBATH B MPOIECCE COBMECTHOW IESTENIbHOCTH,
YYUTBIBATH MO3UIHH JPYTHX YIYACTHUKOB NEATEIHHOCTH, 3(h(HEKTUBHO pa3pernaTb KOH(IUKTHL,

- BJIQJICHUE HABBIKAMHU TO3HABATENIbHOH, y4eOHO-MCCIENOBATENbCKON U MPOEKTHON NESITeIbHOCTH,
HABBIKAMHU pPa3peleHus npodyieM; CIOCOOHOCTb M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TOHCKY
METOJIOB PELIEHUs MPAKTUUECKUX 3a/1a4, MPUMEHEHHIO PA3JINYHbIX METOAOB MMO3HAHUS,

= TOTOBHOCTb M CITIOCOOHOCTh K CAMOCTOSATEIbHOW WH(POPMALIMOHHO-TIO3HABATENILHOHN JesITEIbHOCTH,
BKJIOYAsl yMEHHE OPHEHTUPOBATBHCS B PA3MYHBIX HUCTOYHUKAX WH(POpPMAINH, KPUTUYECKU
OLICHUBATh U UHTEPIPETHPOBATh HH(OOPMALIHIO, TTONYYAEMYE0 U3 PA3IMYHBIX HCTOYHHUKOB;

- BJIAICHUE SA3BIKOBBIMM CpPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOK) TOYKY
3PEHUs], UCIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEACTBA,

- BJIaJICHUE HABBIKAMHU ITO3HABATEJIBHON pedieKCHU Kak OCO3HAHHSI COBEPINAEMbBIX NEHCTBUH U
MBICJIUTENIBHBIX TPOLIECCOB, UX PEe3YyJIbTATOB U OCHOBAHWM, I'PAHML] CBOETO 3HAHUS U HE3HAHUSA,
HOBBIX [MO3HABATENbHBIX 33/1a4 U CPEICTB UX AOCTUIKEHUS,

- BJIaJICHUE HABBIKAMHU ITO3HABATEIBHON pedieKCHU Kak OCO3HAHHSI COBEPINAEMbBIX NEHCTBUH U
MBICJIUTENIBHBIX TPOLIECCOB, MX PE3YJIbTATOB M OCHOBAHWI, I'PAHUL] CBOETO 3HAHMS W HE3HAHUSA,
HOBBIX [MO3HABATENbHBIX 33/1a4 U CPEICTB UX AOCTUIKECHUS,

— LEJIeyCTPEeMIICHHOCTh B MOKMCKAX U MPUHATHU PEIIeHHH, COOOPa3UTENIbHOCTh U UHTYUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIICHHUI; CTIOCOOHOCTh BOCIPUHUMATEL KPACOTy U FAPMOHHUIO
MHpA.



o npeomMemmoix:

c(pOPMHPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK YaCTH MHPOBOH KyJBTypbl M O MECTe
MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AINH, O CIIOCOOaX OMMCAHMS SIBJICHUH PEalbHOrO MHpa Ha
MaTeMaTHYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh TNPEACTABICHUH O MaTeMaTHMYeCKUX TMNOHATHSIX Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSX, MO3BOJISIIOLINX OIMHUCHIBATH U W3y4YaTh Pa3HbIE MPOLECCHl U SIBJICHUS,
MOHUMAHHE BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOSHUS] MATEMATHYECKHX TEOPHH,

BJIAJICHHE METOJAMH JTOKA3aTeJbCTB M aJTOPUTMOB PEIIEHHs, YMEHHE HX NMPUMEHSTb, IPOBOIUTH
IOKa3aTebHbIE PACCY KACHUS B XO€ PEIICHHS 33131,

BJIAQJCHNE CTAHOAPTHBIMH TNPHUEMAMH  PEIIEHUS  PAlMOHAIBHBIX U HPPALUOHAJIBHBIX,
MOKA3aTeJIbHBIX, CTEMEHHbIX, TPUTOHOMETPHUYECKUX YPaBHEHMH U HEPABEHCTB, WX CHCTEM;
HCTIOJIB30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOrPamMM, B TOM YHUCIE Ui TIOUCKA MyTH PELICHUs U
WUTFOCTPALINH PELICHHUs YPaBHEHUN 1 HEPABEHCTB,

cpOpPMHPOBAHHOCTD MPENCTABICHUI 00 OCHOBHBIX MOHATHSX, UAECAX M METOAX MAaTEeMaTHIECKOTO
aHaJIN3a,

BJIAJICHHE OCHOBHBIMHU MOHITHAMHU O TUIOCKHX M MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, UX
OCHOBHBIX CBOHCTBaX;, C(HOPMHPOBAHHOCTH YMEHHs pACIO3HABaTh HAa YePTEKax, MOIEISAX H B
peasbHOM MHpE TeOMETpHUYecKHue (PUrypel; MPUMEHEHHE H3YYEHHBIX CBOHCTB T€OMETPHYECKHX
buryp u Gopmy s pereHnss TeOMETPHUYECKHIX 3a/1a4 U 3371a4 C MPAKTHUECKUM CONIEPIKaHUEM,
c(OPMHPOBAHHOCTh TPENCTABICHUH O TpoLmeccax M SBICHHUSX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B PEAJTbHOM MHpPE, OCHOBHBIX IOHSTHSIX
3JIEMEHTApHON TEOPUH BEPOSTHOCTEH;, YMEHUH HAXOIUTh U OLICHHBATH BEPOSITHOCTH HACTYILJICHUS
COOBITHII B MPOCTEHIINX NPAKTHYECKHUX CUTYALUSIX M OCHOBHBIE XaPAaKTEPUCTUKU CIy4alHBIX
BEJIMYUH;

BJIA[ICHHE HABBIKAMH HCIIOJIb30BAHHS TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IPU PELICHUH 337124,
c(pOPMHPOBAHHOCTh MPEACTABICHHA O HEOOXOAWMOCTH JOKa3aTelbCTB MNPH OOOCHOBAHUHU
MaTeMaTHYECKUX YTBEPKIACHHUN 1 POJIM aKCHOMATHKHU B MIPOBEIEHUH JIETyKTHBHBIX PACCYKACHUH,
c(pOpPMHPOBAHHOCTD MOHATUHHOIO armrmapara Mo OCHOBHBIM pa3/ieliaM Kypca MaTeMaTHKH, 3HAHUM
OCHOBHBIX TeopeM, (GOpMyJ U YMEHHUsI UX MPUMEHSTh, YMEHHsI JOKAa3bIBATb TEOPEMbl M HAXOAUTH
HECTaHJAPTHBIE CIIOCOObI PELIeHNs 3a1ad,

c(pOPMHPOBAHHOCTh YMEHHMH MOJAEIHPOBATh pEabHbIE CUTYaLllH, HCCIENOBATh IOCTPOSHHBIE
MOJIENIH, HHTEPIIPETUPOBATH MTOJyYEHHBIH Pe3yJIbTaT;

c(pOPMHPOBAHHOCTh MPEACTABICHUH 00 OCHOBHBIX MOHATHSIX MAaTeMaTHUYECKOTO aHajh3a M HX
CBOWCTBAaX, BJIQJICHUE YMEHHUEM XapaKTepU3OBaTb IMOBEAEHHE (PYHKLUUH, HCIOIb30BAHHE
NOJIYY€HHBIX 3HAHWMN JIS1 ONTMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEHH;

BJIAJICHHE YMEHHSMH COCTABJICHHs BEPOSITHOCTHBIX MOJEJEH MO YCIOBUIO 337a4l U BBIUYHUCICHUS
BEPOSITHOCTH HACTYIUICHUS] COOBITHIL, B TOM 4YHCJE C MpUMEHEHHEeM (OpMyJ KOMOWHATOPUKU U
OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH, WCCIENOBaHMsA CIYYalHBIX BEIMYHUH 10 HX
pacnpeneneHHu:o.

4.2 IlepedeHb 3aJaHHH 1JI1 IPOMEKYTOYHOH ATTECTALIMH
IIpomexxyTounass arrectauust oOydaromuxcs 1o yueOHOH aucnmmumbe «MaTemaTukay

OCYHIECTBIIACTCA MO 3aBEPLICHUN U3YUCHUSA I[aHHOfI AUCHUIIJIMHBI U TIO3BOJIACT OMNPECACIINUTD KaUE€CTBO U
yYPOBEHb €€ OCBOSHHSI.

u

HuddeperunpoBanHblii 3a4eT ABIsETCS POPMON MPOMEKYTOUHON aTTECTALUU JJIST OLEHKH YMEHHUH

3HaHMi ofyuarommxcst | Kypca mo mporpamMme yueOHOH AUCHMIUIMHBI  «MaTeMaTHKay.

HuddeperunpoBaHHbIil 3a4eT TPOBOAUTCS MOCIE U3yUeHUs MaTepuana 1 cemecTpa.

Ne Konumponvusie sonpocw/oudaxmuieckue eOuHuYbl Tema
1 | ®yskumsa. CoiicTBa pyHKUMU: 0OJACTh ONPENeIeHUs, HY TN Tema 1.2 OyHkuuu u
(YHKLNH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, Y€THOCTh- rpaduku




HEYETHOCTh, MOHOTOHHOCTb, SKCTPEMYMBI, 00JIACTh 3HAYCHHH.
2 | OnpeneneHust CTENEHH YUCHA C PA3JIMYHBIMU MTOKA3aTENAMHU.
CBOJiCTBa CTENEHEN. Tema 1.3 Kopru,
CTEINEHU U
3 | Onpenenenue jgorapudma ynciaa. OCHOBHOE JorapudmMuIecKoe
ToXkaecTBO. Teopemsl o norapupmax. Popmyna nepexona ot Aorapume!
OHOT'O OCHOBAHUS K IPYyTrOMY.
4 | OnpeneneHus TPUrOHOMETPUUECKUX (DYHKITHIA. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. MOHSITUS
6 | POpMyJIBI CIOKEHMUS. TPUTOHOMETPHUU.
7 | DopMysIbl NPUBEAEHUS. IIpeobpazoBanus
8 | ®opmybl mpeoOpa3oBaHUS CYMMBbI U PA3HOCTH TPUTOHOMETPUIECKNX
TPUTOHOMETPHUYECKUX (PYHKUUH B MPOU3BEICHHE. BBIPAKEHUH
9 | Onpenenenust OOPaTHBIX TPUTOHOMETPUUECKUX (DYHKIIHH. Tema 2.2
10 | ®opmysel KOpHEH MPOCTEUIINX TPUTOHOMETPUUECKHUX Tpuronomerpuueckue
YPaBHEHHUH. YpPaBHEHHUS U
HEPAaBEHCTBA

Kputepuu ouenkn nudpgepeHiupoBaHHOro 3a4era

OueHka «OTJIMYHO» CTaBUTCSL:

—JlaH TIONHBIN, pa3BEpHYTHIH OTBET HAa MOCTABJIEHHBIH BOMNPOC, MOKa3aHa COBOKYMHOCTH
OCO3HAHHBIX 3HAHUH MO JUCLUIIINHE,

—B OTBETE MPOCJIEKUBAETCS 4YETKasi CTPYKTYpa, JIOTMYECKAasl MOCJIEeNOBATEIbHOCTb, OTPAXKAIOLIAs
CYLIHOCTb PACKPBIBAEMBIX MOHATUH;

—3HaHHUE 10 NPEAMETY AEMOHCTPHPYeTCs Ha (OHE NMOHMMAHHS €ro B CUCTEME JAaHHOW HAyKH U
MEXAUCLUIIIIMHAPHBIX CBA3EH.

—OTBET HM3JIO)KEH B COOTBETCTBUU C TPEOOBAaHMSAMM KyJNbTYpPbl PEYHM U C HCIOJIb30BAHHEM
COOTBETCTBYIOLIEH CHCTEMBI MOHATUH U TEPMHUHOB (MOTYT OBITH AOIYLIEHBI HEMOYETHI B ONPEACICHUH
MIOHSTHH, UCTIPABJIEHHBIC CTYIEHTOM CAMOCTOSITENIHO B MIPOLIECCE OTBETA).

OrueHka «xXopoIo» CTaBUTC:

—JlaH MOJHBINA, Pa3BEPHYTBIM OTBET HA MOCTABJEHHBIH BOMPOC, MOKA3aHO YMEHHUE BbIAEIUTH
CYLIECTBEHHbIE W HECYLIECTBEHHbIC IMPHU3HAKYU, NPUYUHHO-CIEACTBEHHBIE CBSI3U, OJHAKO CTYIEHT
WCHBITBIBACT 3aTPYAHEHUs IPU WLTIOCTPALIUY TEOPETUUECKUX MOJIOKEHUN MPAKTUUECKUMU IPUMEPAMH.

—OTBeT YETKO CTPYKTYPHUPOBAH, JIOTHMYEH, U3JIOKEH B COOTBETCTBHM C TPEOOBAHUSIMH KYJBTYPHI
pedH U C UCIOIB30BAHUEM COOTBETCTBYIOLIEH CUCTEMBI IIOHITUI U TEPMHUHOB.

—Moryt ObITh nomymeHsl 2-3 HETOYHOCTH WM HE3HAYUTENbHbIE OLIMOKH, HCIPABJICHHBIC
CTYJI€HTOM C MIOMOLIBIO MPENOAABATENS.

OueHka «yA0BJIETBOPUTENBHOY» CTABUTCA:

—JlaH HeAOCTAaTOYHO TMOJHBIH M HEAOCTATOYHO pa3BepHyTbili oTBeT. CTYyA€HT HE MOXeT
MPOWJITIIOCTPUPOBATH TEOPETUUECKUE MOJOKEHUS MPAKTUYECKUMH NTPUMEpPaMU.

—Jloruka W TMOCIENOBATEIBHOCTh H3JIOXKEHUS HMEIOT HApYLIeHUS, [OMYyIIeHbl OINHOKH B
PACKPBITUN TOHSTHH, YyHOTPEOJEHUH TEPMHHOB, KOTOPBIE CTYIAEHT CHOCOOEH HCIPaBHUTh IIOCIHE
HABOJSIIIUX BOMPOCOB (IoIycKaeTcst He Oojee AByX OMUOOK, HE UCIPABICHHBIX CTYIEHTOM).

—CTyzneHT He cCOCOOEH CaMOCTOSITENbHO BBIIEINTDh CYIIECTBEHHBIE U HECYIECTBEHHBIC TIPU3HAKU
Y IPUYHMHHO-CJIEICTBEHHBIE CBSI3U, CAENATh BBIBOJBI.

—PeueBoe odopmieHne TpeOyeT MonpaBoOK, KOPPEKUHUU, HE HUCHOIB3YIOTCS MOHSATHS M TEPMUHBI
COOTBETCTBYIOLIEH HAy4YHON 00NaCTH.

OneHka «HeyIOBIETBOPUTENBHO» CTABUTCS:

—OrtBer npencrasnser coOOi pa3spO3HEHHbIE 3HAHUS C CYLIECTBEHHBIMH OIIMOKaMH IO BOIPOCY,
NPUCYTCTBYIOT (PParMeHTapPHOCTb, HEIOTHYHOCTD M3JI0KEHUSI.

—CTymeHT He OCO3HaeT CBs3b OOCYKIAaeMOro BOIpOca MO OWIeTy ¢ JAPYrUMH OOBEKTaMHu
AUCHUIUIUHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETU3ALMS U JOKA3aTENIbHOCTD U3JI0KEHMUSI.



—Peur Herpamornas,

onpenaeneHus: 6a30BbIM MOHATHUSIM.

—OTCYTCTBI/IG OTBCTOB Ha BOIIPOCHI, JOTIOJHUTECIBbHBIC U YTOUHAIOIIHUE BOIIPOCHI IPCIIOAABATEIIS HE

MPUBOMAT K KOPPEKIIMU OLTHOOYHBIX OTBETOB CTYICHTA.

DKk3aMeH sBjsieTcss (OPMOH MPOMEKYTOUHOH aTTeCTallMK JJii OLEHKH YMEHUNW | 3HaHUN

HGO6XOI[I/IMa$I TCPMHUHOJIOTUA HE HUCIOJB3YETCH,

obyuaromuxcs 1 kypca no nporpamMmme yueOHONW AUCHUTLIHHBI «MaTeMaTHKa .

DK3aMeH MPOBOIUTCS MOCIIE U3YUEHUS BCErO MPOrPaMMHOTO MaTepuaia B MUCbMEHHOH (opme.

Ne Tunosble 3agaHus Tema
Obsi3aTenbHas 4aCTh
1 | PemnTe nokasaTtenbHOE ypaBHEHUE: Tema 1.3 Kopny,
497+ — 7 CTeNeHH U JiorapuMbl
2 | Pemmre norapupMuveckoe HEPaBEHCTBO: Tema 1.3 Kopnn,
CTerneHu U Jorapumol
logi(2x —7) > —1. pud
2
3 | Yopocture: Tema 2.1 OcHOBHBIE
. MOHSITUS
cos2a + tg a sin 2a.
TPUTOHOMETPUH.
[IpeobpazoBanus
TPUTOHOMETPUYECKUX
BBIPAKEHUI
4 | Pemnte TPUrOHOMETPUUECKOE YPABHECHUE! Tema 2.2
N Tpuronomerpuueckue
Sin2x = — ypaBHEHUS U
2 HEPaBEHCTBA
5 | Haiitu 3Ha4eHne NPOU3BOAHON B TOUKE X' Tewma 3.1 IIpoussoanas
38 a2 byHKIMY U ee
fx) = 3.1 > X0 T 1 MIPUMEHEHNE
6 | Haiinure Haumenblnee 3HaueHume QyHxkuuu y = x> —x? — | Tema 3.1 [poussonnas
HKLIMU U ee
8x + 4 Ha orpeske [1; 7]. by
IpUMEHEHUE
7 | HaiimuTe mpoMeKyTKH BO3pacTaHust (PyHKIHH: Tema 3.1 IIpoussoanas
1 byHKINY U ee
y = > x* — 2x MIPUMEHEHUE
8 | Boiuncnaute HeonpeaeNeH bl UHTerpa: Tema 3.2 MuTerpan u
€ro IpUMEHEHHE.
1
Scosx + 2x — x| dx
9 | K miockoctu mpoBeneHa HakJoHHass MA u mepneHAuKYJsip Tema 4.2 IIpsimble u
. . IJIOCKOCTH B
MO, passbiii 15 cM. Yron mexay HakJIOHHONW U IUIOCKOCTBIO
MIPOCTPAHCTBE
0 1ras .
cocrasiysiet 30°. Hailinure AnMHBI HAKJIOHHOM U €€ MPOEKLINH.
10 | Haiitu cxansspHOe NPOU3BEAECHHE BEKTOPOB: Tema 4.1 KoopauHaTsl

a=(2; 3; —4); b=(1;, -2; 1).

Y BEKTOPBI.

JlononauTenbHas 4acTh

10

CTyAEHT HE Jdaer




x-3 x
1
Pemure nokasarenbHOE HEPABEHCTBO: (E) 2% < (E)

Tema 1.3 Kopny,
CTETEHU U JIorapuQMbl

Pemnre TPUTOHOMETPUUECKOE ypaBHEHUE! 3sin?x —

7 sin x cos x + 2cos?x = 0.

Tema 2.2
Tpuronomerpuueckue
YpaBHEHUs U
HEPaBEHCTBA

BrmucauTe monaae KPUBOJIMHEHHON TPANIELUN:

y=x3% y=0; x=3.

Tema 3.2 UuTerpan u
€ro NpUMEHEHHE.

B ocHOBaHuM NpsAMOI NPU3MBI JIEXKUT TPEYTOJIBHUK CO
cropoHamu 39 cM, 17 cM u 28 cM. BeicoTa npu3Mbl COCTABIISAET
20 cm. HaiimuTe mosHyr0 MOBEPXHOCTh U 00bEM MPU3MBL.

Tema 4.3
MHOrorpaHHUKY U
KpyTJble Tena

HaiiTi mpon3BoaHYO CI0KHON (PYHKIIUH:

Tema 3.1 IIpoussoanas

TYTES byHKIMU U ee
y =ymnsmz NpUMEeHEeHHe

Kputepuu onenkn 3x3ameHa

—  «OTnnu4HO» - TEOPETUYECKOe CONIEepKaHHEe Kypca OCBOSHO MOJHOCTBHIO, 0Oe3 mpobenos,
yMeHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOIl yueOHbIE 3a1aHUs BBITTOJHEHBI, KA4eCTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPeTU4EeCKOe COAEPKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0e3 Impobenos,
HEKOTOpble YMEHHs C(POPMHUPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMOi yueOHbIe
3aJlaHMsI BBITIOJTHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBIIOJIHEHBI C OIIUOKAMH.

—  «YIOBIETBOPHUTENBLHO» - TEOPETHUUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMbIE YMEHHUs pabOThl C OCBOEHHBIM
MaTepHajoM B OCHOBHOM C(OpPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOyuUeHHs
yueOHBIX 3aJJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUI COAEpIKaT OIIHOKH.

—  «HeynoBierBopuTenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOEHO, HEOOXOUMBbIE
yMeHUs1 He ¢(OPMHUPOBAHBI, BBIOJTHEHHbIC YIeOHBIC 3a1aHUSI COAEPIKAT IPyObIe OIINOKH.

IIpn mpoBeneHNH NPOLEAYpPHI OLICGHUBAHHS pe3yJNbTaToB oOyueHus uHBamuaoB U jun ¢ OB3
npeayCcMaTpUBaETCS:

— HCHOJIb30BAHWE TEXHUYECKHX CPENCTB, HEOOXOAMMBIX MM B CBSI3M C WX WHAWBHAYAJIbHBIMU
OCOOEHHOCTSIMH, 3TH CpeAcTBa MOryT ObITh mpenoctaBieHsl MI'TY MO MOTYT HCIOJNB30BATHCS
COOCTBEHHBIE TEXHUUECKHE CPENICTBA,

— JOTNOJIHUTEJbHOE BpEeMsl [JIsl TOATOTOBKH OTBETa Ha 3alaHUs,
pe3yibTaToB 00yUEHUs] MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

— BO3MOJKHOCTb TIPOBEINEHHs] TPOLEAYPHl OLEHUBAHHUS C
IVCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH,

— HHCTPYKUIHMSA IO TOPSIIKY MPOBEASHHS MPOLIEAYPHI OLEHUBAHUS B IOCTYMHOW popme (YCTHO, B
NUCbMEHHOW (opme, B muceMeHHOH (opme mpudrom bpaiins, yCcTHO ¢ HCHOJIB30BAHUEM YCIyT
CYPAOIEPEBOIUHKA);

— gpoctymHas (opma TpenoCTaBNEHUs 3aJaHUIl OIEHOYHBIX CpEencTB (B MevaTHOW ¢opme, B
nedaTHOH ¢opMe yBeNWdeHHbIM wmpudpTOoM, B neudaTHoH ¢opme wmpudprtom bpaitna, B ¢opme
AJIEKTPOHHOTO JOKYMEHTA, 3aJaHusl 3aUUTBHIBAIOTCS ACCHUCTEHTOM, 3aJaHMs NPEAOCTABISIOTCS C
UCTIOJIB30BAHUEM CYPIONIEPEBOIA);

— nocrtymHas opMa MPeaOCTaBICHUs OTBETOB Ha 3a1aHus (MUChbMEHHO Ha OyMare, HaOOp OTBETOB
Ha KOMITBIOTEpE, MUCbMEHHO Mpr(TOM bpaiins, ¢ uCoNb30BaHIEM YCIYyT aCCUCTEHTA, YCTHO).

npoueaypa OLCHUBAHUS

ucnone3osauueM OHMOC  wmm
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5 TEMATHYECKHUU ILIAH

AyauTtopHasi padoTta

(BO B3auMoJeHCTBHUH C

npenoaaBarTejiem)
B TOM YHCJIE Popma TeKyLIero
KOHTPOJIsI
= o ) § =
Pa3nen/ Tema aucuunIHHBI . = Z E £ = g S| ycmesaemoctu H
= & | g E| 28| & 5| £ £| npomexyTouHoii
2 < | E&5| E& z E| ¥ 8| arrecraunn
= | EZ| &2 €& &
= sl & & = E| F 2
& s [=] S =
) e g 25| W g
= =
Brenenue 2 2
Pa3zpen 1 Aaredopa 68 | 34 | 34
Tema 1.1. Pa3BuTue NoHATHS O YUCTE. 20 10 10
Tema 1.2 @yHkuuu u rpaduku 12 8 4
Tema 1.3 KopHu, crenenn u jorapuMel 36 16 20
Pa3aen 2 OcHOBbI TPMTOHOMETPHH 34 | 15 17
Tema 2.1 OcHOBHBIE IOHATHUS
TpuroHomerpun. [IpeoOpasopanust 20 9 11
TPUTOHOMETPUUECKHUX BbIPAXKEHUI
Tema 2.2 Tpuronomerpuueckue 14 6 6 )
YPaBHEHUsI U HEPABEHCTBA
Pasznen 3 Hauana maTteMaTH4ecKoro 68 | 36 | 30
aHAJIH3A
Tema 3.1 IIpousBonHast GyHKLUNHU U €€ 38 | 22 16
IIPUMEHEHUE.
Tewma 3.2. UHTErpan u ero npuMeHeHue 30 | 14 14 2
Pazgen 4 I'eomeTpusi 5S4 | 22 32
Tema 4.1 KoopauHaTh! 1 BEKTOPBL 8 4 4
Tema 4.2 IIpsiMble 1 MIIOCKOCTH B 20 10 10
IIPOCTPAHCTBE
Tema 4.3 MHOrorpaHHHUKY U KPYTJble 26 3 13
TeJa
Pa3zgen S KomOnHaTopuKa, CTATHCTHKA 14 3 4
H TEOPHsI BEPOSITHOCTEH
Tema 5.1 DneMeHTHI KOMOUHATOPHKHL. 6 4 2
Tema 5.2 DnemeHTsl TEOPUU
BEPOSATHOCTEN U MAaTEMaTUYECKON 8 4 2 2
CTaTUCTUKU
IIpomexyTo4Has arrecrauus 6 6
Judppepenyupos
annolil 3a4em ¢ 1
Bcero 246 | 117 | 117 12 cemecmpe,
IK3AMEH - 60 2
cemecmpe
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6 COJEP)KAHUE YUYEFHOU JUCITUILINHBI
BBEJIEHUE

BxonHoit koHTposb. MHCTpyKTUBHBIA 0030p conmepkaHusl y4eOHOH AMCUUIUIMHBI M 3HAKOMCTBO
00y4arInXCsi ¢ OCHOBHBIMU YCJOBUSMH W TPEOOBAaHMSIMH K OCBOSHHIO NPOTpPaMMbl, pa3paboTke
WHJVBUYAJIBHOTO MPOEKTA.

MatemaTuka B HayKe, TEXHUKE, SKOHOMHKE, WH(POPMALMOHHBIX TEXHOJOTMAX M MPAKTUYECKOM
nesitenbHOCTH. Llenu u 3amaun uzydeHust MateMaTuku mpu ocsoenuu npodeccuii CITIO u cneumanpbHOCTEH
CIIO crneuuansaocteit CI10.

Paszgen 1 AJITEBPA
Tema 1.1 PazsurHe NOHATHA O YHCJIE

Cooepoicanue yuebno2o mamepuana no meme 1.1:

Ienvie u panuoHanmbHbie 4yucna. JleiicTBurenbHbie uucna. [IpuONmKkeHHbIE BBIYHCICHUS.
KomnnekcHble uuncna. PanuoHanbHblE ypaBHEHHUs W HEpPABEHCTBA. PaBHOCWIBHOCTBH YpaBHEHUH,
HepaBeHCTB, cucTteM. OCHOBHBIC NMPHUEMBbl UX peLIeHHs (Pa3joKeHHE HAa MHOXKUTENH, BBEACHHE HOBBIX
HEHM3BECTHBIX, MIOICTAHOBKA, Tpaduueckuii MeTon). MeTon HHTEPBAJIOB.

IpakTHuyeckas padora Ne 1 Apudmerndeckue neicTBUS HaO PALOHAIBHBIMA U KOMIUIEKCHBIMU
qHUCIaMu

IpakTHueckas padora Ne 2 ToxnecTBeHHbIE TPe0OPA30BAHNS PALMOHATIBHBIX BBIPAKEHHI

IIpakTnueckas padora Ne 3 PeieHue paliioOHaIbHBIX YpaBHEHUN

IIpakTnueckasn padora Ne 4 PeieHue cucreM palliOHaJIbHBIX YpPaBHEHUN

IIpakTnyeckas padora Ne S PerieHne palioHaIbHBIX HEPABEHCTB

Tema 1.2 ®ynkuuu u rpadpuxku

Cooepoicanue yuebnozo mamepuana no meme 1.2:

Oyuknun. OO0nacTh onpefeNeHus W MHOXKECTBO 3Ha4YeHW, rpaduk (YHKLIUH, TOCTPOCHUE
rpa¢pukoB QyHKIHHA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CaoiictBa QpyHKINH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OFPAaHHYEHHOCTb, NMEPHOJUIHOCTb.
IIpomekyTkH BO3pacTaHust M yObIBaHHS, HauOOJbIIee M HaMMEHbINEE 3HAYCHUS, TOYKH HKCTPEMyMa.
I'paduueckas untepnperanus. [Ipumepr! QyHKIIMOHANBHBIX 3aBUCUMOCTEH B peajibHBIX IMpoLeccax MU
sABJeHnsIX. Apudmernueckue onepauny Hax GyHkuusamu. CrnoxHas ¢yHkuus (kommosunus). [loHsTre o
HETIPEPbIBHOCTH (DYHKIIHH.

Ob6parsbie ¢pynxnun. Obnacte ompeneneHuss U oOnacTb 3HaueHW obpatHoil (yHkumu. I 'padux
oOpaTHON (PyHKIHH.

IpakTnueckass padora Ne 6 lccnenosanme QyHkiuii. CBoiicTBa JHHEHHOMW, KBaIpaTUYHOM,
KyCOYHO-JIMHEWHOH U IPOOHO-TNHEHHON (pyHKIIHI

IpakTuueckas padora Ne 7 [loctpoenne u urenne rpagukos QyHKIHIA

YcrHei 3a4eT no TeMe «PyHKUMH U rpaguKm».

Tema 1.3 KopHu, cTeneHu u Jorapugmsi

Cooepoicanue yuebnoco mamepuana no meme 1.3:

Kopuu u crenenu. KopHu HaTypanbHOI cTemeHM M3 uyMciaa U ux cBoiictBa. CreneHu c
palMOHAIbHBIMU TTOKA3aTeNIsIMU, UX cBOICTBa. CTemneHu ¢ NeHCTBUTENbHBIMU NokasaTensaMu. CBolicTBa
CTEINEHU C ACUCTBUTEIBbHBIM OKA3aTEIEM.

Jlorapudpm. Jlorapupm umciaa. OcHoOBHOe sorapupmMuueckoe TOXKIECTBO. JlecATHUHBIE U
HatypanbHble Jorapudmel. [Ipasuna nefictuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO.
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IIpeobpazoBanne anredbpandecKux BbIPAXKEHUII. IIpeobpazoBanne palOHAJIbHBIX,
UPPALMOHAIIBHBIX, CTETIEHHBIX, TTOKA3aTEIbHBIX 1 JIOrapU(PMIUECKUX BbIPAKEHHH.

ITokazarenbHast u jorapudmuueckas GyHkuun. OnpeneneHust GyHKIMNA, HX CBOHCTBA U TpaduKH.
[IpeoOpaszosanus rpaduxos. [lapannenbHbi MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH KOOpAWHAT, W
CUMMETpHUsI OTHOCUTEJIbHO Hawana KOOPAWHAT, CUMMETpPHS OTHOCHUTENbHO IMpPSIMOW, pacTsLKeHUe U
CXKaTue BAOJIb OCEH KOOPAUHAT.

ITokazatenpHble U JorapupmMudeckne ypaBHeHUs:. OCHOBHBIE MPHEMbI UX peIeHUs (pa3jioKeHHe
HAa MHOJKUTEJH, BBEJIEHHE HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, IPaMUECKH METON).

[TokazaTenpHbIe U JorapudpmMuueckre HepaseHCcTBa. OCHOBHBIC IPUEMBI UX PELICHHUS.

IIpakTnueckasn padora Ne 8 Perenne uppaiuoHaIbHbIX YpaBHEHUH

MpakTnueckas padora Ne 9 IIpeoOpa3oBaHus BbIpAKESHHI, COMEPIKAIINX CTENCHU U PATUKAIIBI

IIpakTnueckas padora Ne 10 Pemenue nokasateabHbIX ypaBHEHHUH

IIpakTnyeckasn padora Ne 11 PeleHue nokasareabHbIX HEPaBEHCTB

IIpakTnueckasn padora Ne 12 Peienue nokasaTeabHbIX YpaBHEHUH U HEPABEHCTB

IpakTuueckass padora Ne 13 HaxoxneHue 3HaYeHHM JsorapudMa IO TPOH3BOJBHOMY
ocHoBaHMIO. Ilepexonm OT OOHOrO OCHOBaHHMS K ApyroMy. BbluucieHue W cpaBHEHHE JOTrapu()MOB.
JlorapuMupoBaHue U MOTEHLIUPOBAHUE BBIPAXKEHUH

IpakTuuyeckas padora Ne 14 [IpubnikeHHbIE BBIYUCICHUS U PEIIEHUS MPUKIATHBIX 3a1a4

IpakTHueckas padora Ne 15 Pemenne norapudmMudecknx ypaBHEHUH

IIpakTnuyeckas padora Ne 16 Pemenne norapudMudecknx HEpaBEeHCTB

IpakTuueckas padora Ne 17 Pemenne norapudMuieckix ypaBHEHUN 1 HEPABEHCTB

KonrtpoabHnas padora no teme «KopHu, creneHu u gorapugmbi».

Pa3zgen 2 OCHOBBI TPUTOHOMETPUN

Tema 2.1 OcHoBHbIe noHsiTUSI TPUroHoMeTpuu. IlpeodpasoBanus
TPUTOHOMETPUYECKHUX BbIPAKEHHH.

Cooeporcanue yuebnozo mamepuana no meme 2.1:

OcHoBHble noHATHA. Paguannas Mmepa yria. BpamarensHoe asmkenue. CHHyC, KOCUHYC, TAHTE€HC U
KOTAHT'€HC YUCIA.

OcHOBHBIE TpUrOHOMETpUUeckHe ToxaecTBa. Popmynbpl npuseneHus. PopMmysbl CIOXKEHHUS.
DopMynbl yiBoeHUs1. POPMYJIbI IOJOBUHHOIO yIJIA.

IIpeobpa3zoBannss NPOCTEHINNX TPUTOHOMETPHUYECKUX BhIpakeHHH. IIpeoOpasoBaHue CyMMBI
TPUTOHOMETPHUECKUX (YHKIMHA B TNPOW3BENCHME W TPOM3BENCHUS B CymMMy. BbIpaxkeHue
TPUTOHOMETPHUECKUX (PYHKIMH Yepe3 TAHT'€HC TOJOBUHHOTO apryMEHTa.

Tpuronomerpuueckne pyHkun. CBONWCTBA U TpaQuKH CHHYCA, KOCHHYCA, TAHT€HCA U KOTAaHTe€HCA.
IIpeobpazosanus rpadukos. IlapannensHelil mepeHOC, pacTsHKEHUE U CKATHE BAOJIb OCEH KOOPAUHAT.

IIpakTnueckasn paGora Ne 18 PanuaHHBII MeTOn HU3MEpEeHUs YIJIOB BpallleHUs U CBsI3b C
rpanycHoi Mepoil. HaxoxxneHne 3Ha4eHUH TPUTOHOMETPUIECKUX (DYHKIIHIA

HpakTnyeckas padora Ne 19 IlpeoOpazoBaHus TPUTOHOMETPUYECKUX BbIpaskeHHH. OCHOBHBIE
TPUTOHOMETPHUUYECKHE TOXKAECTBA

IpakTnueckas padora Ne 20 IIpeoOpasoBaHMs TPUTOHOMETPHUYECKHX BbIpaKeHHNA. DOpMyIIbI
clokeHus, yaBoeHust. @opMyIibl IpUBEIEHUs]

IpakTuueckass paGora Ne 21 [IIpeoOpasoBaHMs TPUTOHOMETPHYECKHX  BBIPAKEHHIL.
[Ipeobpa3zoBanne  CyMMBI ~ TPUTOHOMETPHYECKMX  (PYHKIMIA  mpom3BeaeHue, mnpeodpa3oBaHue
NPOM3BEICHUS] TPUTOHOMETPUIECKUX (PYHKIIUI B CYyMMY

IpakTuueckass padora Ne 22 [locrpoenue rpaduKOB TPUTOHOMETPUYECKUX (DYHKIUH ¢
HCTIOJIB30BAHUEM FE€OMETPUUECKUX MPeodpa3zoBaHmui
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Tema 2.2 TpuronomerpuuecKkue ypaBHeHHs H HEPaBeHCTBA

Cooeporcanue yuebnozo mamepuana no meme 2.2:

Tpuronomerpudeckue ypaBHeHUs! U HepaBeHCTBa. [Ipocreiiline TpUuroHoMeTpuieckue ypaBHEHUs.
Tpuronomerpuueckne ypaBHeHHs. OCHOBHBIE INPHEMbl HMX pEHICHUS (pa3joKeHHE Ha MHOXKHUTEIH,
BBEICHNE HOBBIX HEM3BECTHBIX ). [IpocTeiiime TpUroHoMeTpuiecKue HePaBeHCTBA.

Ob6parsble TpuroHoMerpudeckne GyHKIUU. APKCUHYC, ApKKOCHHYC, apKTaHT'€HC.

IIpakTnueckas padora Ne 23 [Ipocreiinine TpUroHOMeTpUYeCKUe YPABHEHUS U HEPABEHCTBA.

IIpakTuyeckas padora Ne 24 TpuroHoMerpuyecKkue ypaBHEHHUsI 1 METO/IbI UX PeLIeHNs

IIpakTnyeckasn padora Ne 25 TpuroHomeTpuyeckrue ypaBHEHUs

Konrtpoabnas padora no pazaeny «OcHOBbI TPUTOHOMETPHI»

Pa3zgen 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Tema 3.1 IlpousBognasi pyHKIHHU U ee NPUMEHEHHE

Cooeporcanue yuebnozo mamepuana no meme 3.1:

[MocnenoarenpHOCTH. CIOCOOBI 331aHUS M CBOICTBA YHCIIOBBIX NocienosatenbHocTell. [TonsTue o
npenene MOCJIENOBATENBHOCTH. CyimecTBoBaHue npenena MOHOTOHHOHN OrpaHUYECHHOU
MOCJIEIOBATEIbHOCTH. CymMmupoBaHue MOCJIEIOBATEIbHOCTEMN. beckoneuHo yObIBaro1mas
reOMeTpUYECKasl MPOrpecChst U €e CymMmMa.

IIpoussonnas. IloHsiTne O MPOM3BOMHONW (PYHKILMH, €€ TeOMETPUYeCKHA M (PU3UUECKUIl CMBICI.
VYpaBHeHue kacatenpHOW K rpaduky ¢(yHkioun. IIpousBomHbIE CyMMBI, Pa3sHOCTH, NPOU3BEICHMS,
yacTHOro. IIpom3BONHBIE OCHOBHBIX 3JieMEHTapHbIX (QyHKOWA. IlpuMeHeHMe TPOWU3BOAHON K
uccienoBaHnio PyHKUMH U nmocTpoeHnto rpaduxos. IIpousBonHbie 0OpaTHON (PYHKLMH U KOMIIO3ULIUH
byHKIMA.

IIpumeps! HCMIONB30BaHMS MPOU3BOAHOMN IJIs1 HAXOXIECHHWsSI HAMJIYUILIEro PELIeHUs] B NMPUKJIAJHBIX
3amavyax. Bropas mpousBOaHAs, €€ reoMeTpudeckuil u pusmueckuii cMbici. HaxokaeHue CKOpoCcTH IJist
nporiecca, 3aJaHHOro GpopmyIioit u rpaguKoMm.

IpakTnueckas padora Ne 26 Uuciosas mocie0BaTeIbHOCTh, CIIOCOOBI €€ 3a1aHMsI, BEIYUCIICHUS
YJIEHOB MocienosareabHOCTH. [Ipenen mocnenoBatensHocTH. Haxosknerne npenenos GyHKIHUH

IIpakTnyeckas padora Ne 27 HaxoxaeHue NPOU3BOJHBIX IO ONPEAETIEHUIO

IpakTuuyeckas padora Ne 28 [Ipasuna u popmyinel aquddepeHrpoBanus, TabIULA MPOU3BOIHBIX
3JIEMEHTAPHBIX (QYHKIIHIIA

IpakTHueckas padora Ne 29 Brruncnenne npor3BOIHBIX CIOXKHBIX (PYHKLIUH

IIpakTnueckas padora Ne 30 IlpousBopHas: MeXaHUYECKUH W TIeOMETPUYECKHUH CMBICI
MPOU3BOAHON. Y paBHEHHE KaCaTEJIbHOMN

IpakTuueckas padora Ne 31 OOmas cxema rccienoBanus GyHKIHU

IpakTnuyeckas padora Ne 32 MccnenoBanue QyHKUUN C MOMOIIBIO MPOM3BOJHON M NMOCTPOCHHE
rpa¢puKoB

IpakTnueckas padora Ne 33 HaxokneHue HauOONBIIETO U HAUMEHBINETO 3HAYEHUS W
SKCTPEMaNIbHBIX 3HaueHUH QyHknn. [lpukianHeie 3a1a41 HAa SKCTPEMYyM

KontpoabHnas padora no teme «IlpousBoanasi pyHKuHMHU U ee IpMMeHeHHEe».

Tema 3.2 UnTerpas u ero npuMeHeHue.

Cooeporcanue yuebnozo mamepuana no meme 3.2:

IlepBoobpasnas n unterpan. IIpuMeHeHne OmpeneNeHHOro HHTerpana 1l HaXOXASHUS TUIOLIaaH
KpHuBOJHHEHHON Tpaneryn. @opmyna Hetorona-JletiOnnua. Ilpumepsl npuMeHeHns: nHTerpajia B Gpusuke
U T€OMETPUU.

IpakTuueckass paGora Ne 34 Hurerpan u mnepBooOpasnHas. HaxokaeHue HeomnpeneneHHbIX
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HMHTErPajiOB IIPU MOMOLIY CBOMCTB UHTErPaJIOB

IIpakTnueckas padora Ne 35 MHTerpupoBanue METOOM 3aMEHbI [IEpEMEHHOM

IIpakTnueckasn padora Ne 36 MHTerpupoBanye pa3indHbIMU METOAaAMU

IpakTnueckas padora Ne 37 Teopema Hrerorona-JleliOHua. Brerucnenue omnpeneneHHbIX
HUHTErpajioB

IIpakTnueckas padora Ne 38 BrruucineHue omnpeneseHHBIX HHTErPajoB METOIOM 3aMeEHBI
MePEMEHHOIN

IpakTnueckasn padora Ne 39 Beruncnenue miomaaeit Guryp u o0beMoB Te

IIpakTnueckas padora Ne 40 Puznyeckre NPUIOKEHUS UHTETPAJIOB

KonTtpoabHnas padora no teme « IHTErpaj u ero npuMeHeHue».

Pa3zgen 4 TEOMETPUSA
Tema 4.1 KoopauHATBI U BEKTOPBI.

Cooepoicanue yuebnozo mamepuana no meme 4.1:

[IpsimoyronpHast (HeKapToBa) CUCTEMa KOOPAMWHAT B mpocTpaHcTBe. PopMysia pacCTOSHUS MEXIY
IBYMSI TOUKaMH. Y paBHEHUs chepbl, m10CKOCHU U NPAMOIL.

BexTopel. Monynb BekTopa. PaBeHCTBO BekTOpoB. ClioskeHHE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha
yucio. Paznoxxenne BekTOpa Mo HANPAaBJICHUSM. YTOJ MEXAy AByMs BekTopamu. IIpoekius BexTtopa Ha
ocb. Koopaunate! Bekropa. CkansgpHoe pousBeieHne BeKTOpoB. Mcnonp30BaHne KOOPAUHAT U BEKTOPOB
MIPU PELIEHUN MAaTEMAaTUYECKUX U MPUKJIAAHBIX 3a7a4.

[pakTuueckas padora Ne 41 Bekropsl. [leticTeust ¢ BekTopamu. JlekapToBa cucteMa KOOpAUHAT
B IPOCTpPaHCTBE. PaccTossHUEe MeXXTy TOUKaMH

IIpakTnueckas padora Ne 42 JlexkapToBa cuCTeMa KOOPIAMHAT Ha IUNIOCKOCTU. Y paBHEHMsI IPSIMOIA,
OKPY’KHOCTH. Pelnenue 3aga4 Ha pacrooKeHNe NPsIMBIX HA MJIOCKOCTH

Tema 4.2 IIpsiMbIe H IVIOCKOCTH B IPOCTPAHCTBE

Cooepoicanue yuebnozo mamepuana no meme 4.2:

B3anmuoe pacnonoxeHue ABYX NPsIMBIX B MPOCTpaHCTBe. IlapannenbHOCTs MPsIMOM U IIIOCKOCTH.
ITapannenbHOCTE MockocTel. IlepneHauKyIIpHOCTD NPSAMON U MIJIOCKOCTH.

Ilepnennukynsp 1 HakJIOHHAS. YTON MEXIy PSMON U TUIOCKOCTBIO. [ByrpaHHbIil yrod.

Yron wmexnay mnockocTsmu. IlepneHaukynsipHOCTB ABYX IUIOCKOCTeH. I'eomerpuyeckue
npeoOpa3oBaHUsl TPOCTPAHCTBA. MAPAJUICJIbHBIA MMEPEHOC, CUMMETPHsS OTHOCHTEIBHO IUIOCKOCTH.
[TapannenbHoe MPOEKTUPOBAHUE. IInowane OpPTOrOHAJBbHON MPOEKLINH. Hzobpakenue
NPOCTPAHCTBEHHBIX QUTYP.

IIpakTnueckasn padora Ne 43 Peienue 3a1a4 Ha NapajijieIbHOCTb NMPSMOM U MJIOCKOCTH

[pakTuueckas padora Ne 44 Pemenue 3a1a4 Ha NEPICHANKYJISIPHOCTD MPSIMON U TNIOCKOCTH

IIpakTuueckas padora Ne 45 Pemenue 3ana4 Ha IPUMEHEHUE TEOPEM O TPEX MEPIICHIUKYJISIpax

IIpakTnueckas padora Ne 46 Peinenue 3an1a4 Ha napaijienbHOCTb MIOCKOCTEN

[pakTuueckas padora Ne 47 PemeHue 3a1a4 Ha IBYTPaHHBIC yTJIbI

KonTtpoabHnas padora o teme «IIpsiMbie ¥ NMJIOCKOCTH B MPOCTPAHCTBE».

Tema 4.3 MHOrorpaHHHKH H KpyIJible TeJaa

Cooeporcanue yuebnozo mamepuana no meme 4.3:

Bepmunbl, pebpa, rpanm MHororpaHHuka. PassepTka. MHOrorpansble Vyribl. Breimykible
MHOTOrpaHHUKU. Teopema Ditnepa.

ITpusma. Ipsimas u HaknonHas npusma. [IpasmpHast npusma. Iapannenenunen. Ky6.

IIupamuna. IlpasunpHas nupamuna. Y cedeHHas nupamuna. Terpasap.
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Cummerpun B kyOe, B mapajuleiennuIieae, B Ipu3Me 1 MupaMuie.

Ceuenus xkyOa, MPU3MBI U MTUPAMHIBL.

[IpencraBneHne O MpPaBHJIBHBIX MHOTOIPaHHHKAX (TeTpa’zape, KyOe, OKTasape, NOmEKadaApe U
UKOCadIpe).

Hunmuuap u koHyc. YcedeHHblll koHyc. OCHOBaHUE, BbICOTa, OOKOBAsi MOBEPXHOCTh, 0Opa3yromiasi,
pa3BepTKa. OceBble CEUeHUs U CEeUeHUs], apajlieJIbHble OCHOBAHUIO.

[Tap u cdepa, ux ceyenus. KacarenbHas miockocTs K chepe.

Obbem u ero wmsMmepenus. HMuterpanbHas ¢opmyna obObema. Dopmynsl o0bema Kybda,
NPSMOYTOJILHOTO TMapajulesIenuIena, Mpu3Mel, HuiauHApa. DPopmynbl o0beMa NMUpaMUABl M KOHYyCA.
@DopMy Il TUIOINAAN MOBEPXHOCTEH LIMIIMHPA U KOHyca. PopmMyibl 0Obema mapa u 1iomaau chephl.

[Mono6ue ten. OTHOLICHUS TIOIAeH TOBEPXHOCTEH 1 00beMOB MOJOOHBIX TEJI.

IpakTnuyeckas padora Ne 48 Pemenne 3a1a4 Ha napajjieienunea u Kyo

IIpakTnueckasn padora Ne 49 Pemenue 3a1a4 Ha MpU3My

IIpakTnueckasn padora Ne S0 Pemenue 3ana4 Ha nupamMuny

IpakTnueckass padora Ne S1 Pemenue 3amay Ha BBIYHCICHHE OOBEMOB U IOBEPXHOCTEH
MHOTOTPaHHHUKOB

IIpakTnueckasn padora Ne 52 Pemenue 3a1a4 Ha LUTUHIP

IIpakTnueckas padora Ne 53 Peienue 3a1a4 Ha KOHYC

IpakTnuyeckasn padora Ne 54 Pemenue 3ana4 Ha map u chepy

IpakTnyeckas padora Ne 55 Pemnenue 3a1a4 Ha KOMOMHALIH T€OMETPHUYECKHUX TEI

IpakTHueckas padora Ne 56 Pemenne 3a1a4 Ha KOMOMHAIY T€OMETPHIECKUX TEJ

KontpoabHasi padora no treme « MHOrorpaHHHKH M KpPyIJble TeJaay.

Pasgen S KOMBHHATOPHKA, CTATUCTHKA U TEOPHS BEPOSITHOCTEN
Tema 5.1 DneMeHTbI KOMOMHATOPUKH

Cooepoicanue yuebno2o mamepuana no meme 5.1:

OCHOBHbBIE TIOHSITUS KOMOWHATOPUKU. 3ala4yd HA MOACYET YUCIA pPa3sMELISHUH, MepecTaHOBOK,
couetanuii. Pemenne 3anay Ha nepedop Bapuantos. @opmyna Ounoma HeroToHA.

CaoiicrBa OuHOMHHANBHBIX KO3 duumenToB. TpeyrompHuk [lackans.

IpakTnyeckas padora Ne 57 Pemenne koMOMHATOPHBIX 3a1a4. Pa3MerieHusi, coueTaHus u
NepeCcTaHOBKU

Tema 5.2 DsiemeHTBI TeOpUHN BEPOSATHOCTEH H MATEMATHYECKOH CTATHCTHKH

Cooeporcanue yuebno2o mamepuana no meme 5.2:

CoObITHe, BEpOSATHOCTb COOBITHS, CIIOKEHHE W YMHOXKEHHe BeposiTHocTei. IlonsaTme o
HE3aBUCHMOCTH COOBITHH. JINCKpEeTHAS Cily4yaiiHasi BEIMUMHA, 3aKOH €€ PacIpeesIeHIsL.

UucnoBbie XapakTEPUCTUKHU AUCKPETHOW CIy4ailHOH BenudnHbI. [IOHSTHE O 3aKOHE OONBIINX
YHUCEL.

[IpencraBnenne naHHBIX (TaOJNUIBL, AUAarpaMMbl, rpauKu), TeHEpaIbHAas COBOKYITHOCTh, BBIOOPKA,
cpennee apudpmernyeckoe, Mmeauana. [IoHsATHE 0 3aa4aX MATEMATUIECKON CTATUCTUKH.

HpakTuueckas padora Ne S8 Knaccuueckoe onpenenenne BepOATHOCTH, CBOHCTBA BEPOSITHOCTEH,
TeopemMa O CyMMe BEPOSITHOCTE!N. Bruucienne BeposTHOCTEN.
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7 XAPAKTEPUCTUKA OCHOBHBIX BUI10B

YUYEBHOM JEATEJIBHOCTHU OBYYAIOIIUXCSI

Cooepoicanue Xapaxkmepucmura OCHOBHBIX 81006 OesMeNbHOCHIU 00YUAIOUe20Cs
00yueHus (na yposne yueOHbvIX Oelicmauil)
Beenenne O3HakOMJIEHHE C POJIbI0 MAaTeMaTUKH B HayKe, TEXHUKE, SKOHOMHKE,

UH(POPMALIMOHHBIX TEXHOJIOTHUAX U MPAKTUIECKOHN eI TETbHOCTH.
O3HaKOMJIEHHE C oeJsaMU U 3aJav4aMH U3YyUYCHUA MATCMATHUKU IIPU
ocoernu npodeccuii CI10 u cnenmanprocteii CI1O.

AJITEBPA

Pa3zBurtHe noHATHA
0 4YHCcJIe

BrimonHenne apudmMeTHdecknx IEHCTBHH HAA YWCIAMH, COdYeTast
YCTHBIE U TICHbMEHHBIE MPUEMBI,

Haxoxxnenne npuOMKEHHBIX 3HAYEHUs BEJIWYMH U TIOTPEIIHOCTEH
BbIMUCIIEHUN (aOCONMFOTHOM U OTHOCHTENBHOW), CPaBHEHHE YHCJIOBBIX
BBIPAyKEHMUI,

HAXOXJIeHUEe OIMOOK B MPeoOPa3OBAHUSX M BBIYUCICHUSX (OTHOCUTCS
KO BCEM MYHKTaM MPOTPAMMBI).

Kopnu, crenenu,
Jorapudpmsl

O3HakoMieHHe C TIOHATUEM KOpHSA M- CTeNeHH, CBOMCTBaMHU
PaauKaoB U C IPABUJIAMH CPAaBHEHHEM KOPHEH.

@opMyTHpPOBaHHUE OTPENEIEHUS KOPHs U CBOWMCTB KOpHEN. Bruncienue u
CpPaBHEHHE KOpHEH, BBIIOJIHEHHWE MPUKUAKU 3HAYEHUS  KOPHSL
IIpeoOpasoBanne YUCIOBBIX U OYKBEHHBIX BBIPAKEHHUH, COAEpIKALINX
paguKanblL

Beimonaenne pacderoB mo (QopmynaM, COAEpIKAIIMM  PagUuKabl,
OCYILIECTBIISAST HEOOXOMUMBIE TIOACTAHOBKH U NIPEOOPa3OBAHMSI.
OnpenesneHne paBHOCUJIBHOCTH BBbIpaXXeHUH ¢ paaukaitamu. Pemnenue
HMPPaLMOHATIbHBIX YPaBHEHUM.

O3HaxkoMJIEHHE C TOHITHEM CTENEHH C AeHCTBUTENbHBIM [T0Ka3aTeeM.
HaxoxneHnne 3HaueHWI CTENEHW, HWCIOJB3ys INPH HEOOXOTUMOCTH
WHCTPYMEHTAJIbHBIE CPENICTBA.

3anuceiBaHWE KOPHA N-H CTENEHH B BHAE CTENEHH C APOOHBIM
MOKa3aTeieM U Hao0OopoT.

DopMyIMpOBaHHE CBOWCTB CTeleHedl. BrluncineHue creneHenl
pauMOHANBHBIM [IOKA3aTeseM, BBINOJIHEHUE MPUKUAKH 3HAYECHUs
CTEINEHU, CPABHEHUE CTEIIEHEN.

IIpeobpazoBarne YUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, CONEPIKAIINX
CTEINEeHHU, MPUMEHSS CBONCTBA. PeleHne nokas3aTenbHbIX YPABHEHUN.
O3HakoMJieHHE C IPUMEHEHUEM KOpHEW U CTeneHeil IMpU BbIYMCIEHUN
CpenHHUX, IpPH OEJIeHUH OTpe3Ka B «30J0TOM CedeHun». PerneHue
MPUKJIAAHBIX 337124 Ha CJIOXKHBIE NPOLIEHTHI

IIpeoopa3oBanue
ajredpandecKux
BbIPAKEHHH

Brimonnenne mpeodOpa3oBaHUil BbIpaKEHUH, NpUMeHeHHe (OpPMYyII,
CBSI3aHHBIX CO CBOWCTBAMU CTEIEHEN U JIOrapu(pMOB.

Onpenenenne 00JacTH AONMYCTHUMBIX 3HAYEHUH JIOTapU(PMHUUECKOTO
BbIpakeHUs1. Penenne norapuMu4eckux ypaBHEHHIA.

OCHOBbBI TPUTOHOMETPUH

OcHoBHBIE
NMOHATHUSA

H3yyeHue pagnaHHOrO METOAA U3MEPEHUs YIJIOB BPALIEHUs U UX CBS3HU
¢ rpagycHoii Mepoii. M300paskeHne yriioB BpallleHHsT HA OKPYKHOCTH,
COOTHECEHHE BEJIMYUHBI YIJIa C €r0 PACTIONIOKEHUEM.

DopMyTUPOBAHUE OMNpPENeCHUH TPUTOHOMETPUYECKUX (YHKIUH st
VIJIOB MOBOPOTA M OCTPBIX YIJIOB MOPSIMOYTOJBHOIO TPEYrOJIbHUKA M
00BSICHEHNE MX B3aUMOCBSI3H.
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OcHoBHBIE

- HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHUICCKUX TOXAECTB I

ApKmMdAncenc yucia

TPHTOHOMETPHYCCKHE BBIUMCJICHUSI 3HAYEHU TPUTOHOMETPUYECKUX (PYHKIWI MO OZHOU W3
TOXKAECTBA HUX.
IIpeoOpaszoBanusi |— U3ydyeHne OCHOBHBIX (HOPMYJI TPUTOHOMETPHUH: (DOPMYJIBI CIIOMKEHHS,
npocTenmux yABOEHUS, TPeoOpa3oBaHUsI CyMMbl TPUTOHOMETPUYECKUX (DYHKIUH B
TPUTOHOMETPHYECKUX MPOU3BEACHUE M TPOU3BEAEHUS B CyMMy U TPUMEHEHHE MpHU
BbIPa’KeHU I BBIUMCJICHUM  3HAUEHUs  TPUTOHOMETPUYECKOTO  BBIPAXKEHUA U
VIIPOLLECHHUS €TO0.
— (O3HakoOMIJIeHHE CO CBOMCTBAMH CUMMETPHHU TOYEK Ha eTMHUIHOMN
OKPYKHOCTH M MPUMEHEHHE UX JIJIsl BhIBOAA (opMy 1 mpuBeaeHUs.
pocreiimue — Pemenne 1o ¢opMyraM HW 1O TPUTOHOMETPUYECKOMY KPYTy
TPHIOHOMETpHYeC MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
KHe YPABHEHMA M |- [lpuMmeHeHue OOIIMX METOAOB pEIICHHs YpaBHEHUH (MPUBEACHUE K
HepaeseHcmea JIMHEMHOMY, KBaAPATHOMY, METOJ PA3JIOKEHHS] HA MHOXKUTEIIH, 3aMEHBI
MIEPEMEHHO ) MPU PEIIeHUU TPUTOHOMETPUYECKUX YPABHEHUN.
—  YMeHue OTMEYaTh Ha Kpyre peleHus MPOCTENUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Apxcunyc, — Os3HakoMJIeHHE C TIOHSITHEM OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA.
APKKOCUHYC, — MWsyueHue onpeaeneHuii apkCUHYCa, apKKOCUHYCa, apKTaHTeHCa YHCa,

dbopMmynupoBanre ux, H300pakeHWE HA EIUHUYHOW OKPYXKHOCTH,
MPUMEHEHHUE NP PEIISHUN YPABHEHUI.

®YHKIHNU, UX CBOUCTBA Y TPAO®UKH

3ABHCHMOCTEH B
pPeajbHbIX MpoLeccax
H ABJICHHUAX

DOyHKuuH — OsHakoMJIeHHE C TOHSATHEM IEepEeMEHHON, NMpUMepaMH 3aBHUCHUMOCTEN
Houamue o MEXAY MePEMEHHBIMU.
nenpepvienocmiu | — (3HAKOMIJIEHHE C TMOHSATHEM rpaduka, onpenejaeHue MPUHAMIEIKHOCTH
pynxyuu touku rpaduky ¢ynkuuu. OmnpeneneHue mo (Gopmyne mnpocTeuineit
3aBUCUMOCTH BUAa ee rpaduka. Bripaxkenue mo ¢opmysie OFHOU
MIEPEMEHHO Yepe3 Apyrue.
— OsHakoMmjieHHe ¢ omnpeneneHueM (GYHKUIUH, (HOPMYJTUPOBAHUE €ro.
Haxoxnenne obnactu onpeneneHust 1 001acTH 3HaUeHUH (YHKIHH.
CsoiicTBa — OsHakoMmjieHHe ¢ mnpuMepaMu (YHKIHUOHAJNBHBIX 3aBUCUMOCTEH B
dbynxuumn. PeaNbHBIX MPOLIECCAX U3 CMEKHBIX TUCLUTLINH.
I'papuueckan — O3HakOMJIEHHE C JOKAa3aTEJIbHBIMHU PAaCCYXKAEHUAMH HEKOTOPBIX
HHTEepnperanus. CBOICTB JIMHEHWHOW W  KBAAPATUYHOH  (PYHKIHUH, MpOBEneHUE
Hpumepnt UCCJIEOBAHUS JIMHEWHOW, KyCOYHO-JIMHEHHOM, APOOHO-TUHEHHOH H
(YHKUMOHAIBHBIX KBaIpaTHYHOW (YHKIUH, mocTpoeHne ux rpadukos. IloctpoeHue u

yreHue rpadukos ¢pyHkuuii. Mccnenoanne QyHKIUM.

— CocraBneHue BUAOB (PyHKUUH MO NAaHHOMY YCJIOBHUIO, PELICHHE 3a/1a4
Ha SKCTPEMYM.

— BrinonHerne npeodpazoBanuii rpaduka GyHKINU.

JmorapupMuuecKue U
FPUTOHOMETPHYECKHUE
(byakumu. O0paTHbie

FPUTOHOMETPHYECKHE

O6partHbie — Wsydenue nowusimus obpamuoil @yHkyuu, ONpeneJeHWe BUIA U
PpyHkuun nocmpoenue pagpuxa 0Opamuoi (YyHKyuu, HAXONCOeHUue ee 0Oaacmu
onpeoenenus u obaacmu 3uauenuil. IlpumMeHeHHe CBOWCTB (HyHKUMN
NPU UCCIIEOBAaHUN YPAaBHEHUH M PEIICHUH 3a7a4 Ha SKCTPEMYM.
— (O3HaKOMJICHHE C TTOHATHEM CIOXKHOHN (PyHKIHHL.
CreneHHble, — Bprrumcnenne 3HaueHWH  QyHKOMM 1O 3HAYEHHIO  APTryMEHTA.
MOKA3aTeJIbHbIE, OnpeneneHue MONOXKEHUs] TOYKU Ha Trpaduke Mo ee KOOpAUHATAM U

Ha000pOT.

— Hcnonbp3oBaHue CBOWCTB (PYHKIMH JJIsi CPAaBHEHHS 3HAUYEHUH CTeneHeln
u JjoraprupMoB.

— Tloctpoenue rpadMkoOB CTENIEHHBIX U JIOTapUPMUIECKUX (PYHKIHI.
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byHxuun

Pemmenne moka3aTeNbHBIX W JIOTApU(MUYECKUX YpPaBHEHWHA U
HEPABEHCTB IO M3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C TOHSTHEM HEMPEPBIBHON IMEPUOIMYECKON (PYHKIIUH,
(dbopMyIHpPOBaHWE CBOWCTB CHHYCA M KOCHHYCa, IOCTPOEHUE UX
rpagpuKoB.

O3HakOMJIEHHE C TIOHSITHEM TapMOHHUYECKHMX KOoJeOaHUN U IMpUMepamMHu
TapMOHMYECKUX KOJIEOAHWH JUIsi OMHCAHUs TMPOLECCOB B (pusuke u
apyrux o0NacTsaX 3HAHUS.

O3HakOMJIEHHE C TIOHSATHEM pPa3pbIBHOW MEPHOIUYECKONH (DYHKIIHMH,
(dbopMyTUPOBaHKNE CBOWCTB TAHT€HCA M KOTAHIEHCA, TOCTPOCHUE HX
rpadpuKoB.

IIpumeHeHue  CBOMCTB  (DYHKLUHA  JJIss  CpaBHEHUs  3HAYEHHMH
TPUTOHOMETPUYECKNX  (PYHKUMN, peIleHus TPUTOHOMETPUYECKHIX
YPaBHEHHUH.

Hlocmpoenue epaghuxos odpamuvix mpuecoHomempuyeckux yHKyui u
onpeoeneHie no epaghuram ux ceoicme.

Brimonnenue npeobpaszoBanus rpaguKoB.

HAYAJA MATEMATHYECKOT'O AHAJIM3A

[HlocieaoBaTe IbLHOCTH

O3HakOMJIeHHE C TIOHSITHEM  YHCJIOBOW  IOCJENOBATEILHOCTH,
criocobamu ee 3aJaHusl, BBIYUCIEHUSIMH €€ YJICHOB.

O3naxomaenue ¢ NOHAmMuUeM npeoead noCIe008ameIbHOCHIU.
O3HaKOMJIEHHE C BBIYHCIICHUEM CYMMBbI OECKOHEUHOTO YHCIOBOTO Psizia
HA T[pPUMEpe BBIUUCICHUS CYMMbl OeCKOHeuHO yObIBaromei
r€OMETPUYECKON MPOrpeCcCuu.

Pemenne 3amay Ha mnpuMeHEeHHE (HOPMYJIBI CyMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKON MPOrPECCHH.

IIpoussoanas u ee
NpPHMEHEHHE

O3HaKOMJIEHHE C TIOHSTHEM IPOU3BOIHOM.

Uzyuenue u GpopMynupoBaHHE €€ MEXaHMYECKOTO U Fe€OMETPHUYECKOrO
CMBICJIa, U3yUCHHE AJIrOPUTMA BBIUYUCIICHUS NIPOM3BOJHON Ha MpUMepe
BBIUMCJICHUSI MTHOBEHHOW CKOPOCTM U YrjoBOro kosdduimeHra
KaCaTeJbHOM.

CocraBieHue ypaBHEHUS KacaTeIbHOHN B 00IIeM BUE.

VYceBoenue mpaBun  gudepeHIUpOBaHuss, TaOIHLBI MIPOU3BOIHBIX
3JIEMEHTAapHBIX (PyHKUWH, mnpuMeHeHne misd AU HepeHInPOBAHMS
(yHKIMH, COCTaBICHHUs YPABHEHHS KaCaTEIbHOMN.

Usydyenne TeopeM O CBSI3M CBOWCTB (YHKIUM M TMPOU3BOAHOM,
(bopMyIHpPOBKA HX.

[IpoBeneHne C TMOMOIIBIO MPOWU3BOAHON HCCIEAOBAHUS (PYyHKIUH,
3aIaHHOH (POPMYJIOH.

YCTaHOBJIEHUE CBS3M CBOWCTB (PYHKIMHM M MPOU3BOAHOM MO UX
rpaduxam.

I[IpumeHeHne TPOM3BONHOW Ui pPELICHHS 3aJad Ha HaXOXKICHUE
HanOOJIbIIEr0, HANMEHBIIETO 3HAYSHHSI U HA HAXOXKJEHHE YKCTPEMyMa.

IlepBooOpa3nas u
HHTErpaj

O3HakoMIIEHHE C TIOHSTHEM HHTErpasia 1 neppooOpasHoi.

UzydeHue npaBuia BEMHUCICHHS TEPBOOOPa3HON U TeopeMbl HproTOHA-
JleiiOnnma.

Pemenne 3amad Ha CBA3b TepBOOOPA3sHOM ©W €€ MPOHU3BOIHOM,
BBIUHUCIIEHHE NIEPBOOOPA3HON st JAHHOH (YHKIIHH.

Pemenne 3amadu Ha TpUMEHEHHME MHTerpaja JAJid  BBIYMCIEHUS
(U3NIECKUX BEIMYNH M TUIOIIAACH.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEMbI
YpaBHEHHH
HepasencrBa u
CHCTEMbI
HEPaBEeHCTB C
ABYMS
MEPEMEHHBIMH

O3HakomJieHHE €  MPOCTEHINMMH  CBEACHUSIMH O  KOPHSIX
anreOpandecknx ypaBHEHUH, MOHATUSMH HCCJIECAOBAHUS YPAaBHEHUH U
CHUCTEM YPaBHEHUI.

UsydyeHune TeopuHM pPaBHOCHWJIBHOCTH YPAaBHEHHWH W €€ NPHUMEHEHUS.
[ToBTOpEeHHE 3amucH pPELIeHUs CTAHOAPTHBIX YPaBHEHHH, NPUEMOB
npeoOpa3oBaHUsl ypaBHEHHWH [UIsI CBEOEHHS K  CTaHAAPTHOMY
YPaBHEHHIO.

Pemenne panMoOHANbHBIX, HWPPALMOHAIBHBIX, MOKA3aTEIbHBIX |
TPUTOHOMETPHUYECKUX YPABHEHUH U CUCTEM.

HUcnonp3oBanre CBOHCTB u rpadukoB (QyHKOWH I pelieHus
ypaBHeHHi. [IoBTOpEeHNEe OCHOBHBIX MTPHEMOB PELIEHHS CHCTEM.
Pemenne ypaBHEHUIl ¢ MPUMEHEHHEM BCEX MPHEMOB (Pa3JIOKEHHUs Ha
MHOXKHTEJIM,  BBEACHHS  HOBBIX  HEHM3BECTHBIX,  IIOICTAHOBKH,
rpadpuUecKoro MeToaa).

Pemenue cucreM ypaBHEHHI C MPUMEHEHHEM pPa3IMYHBIX CIIOCOOOB.
Os3HakomyieHHEe ¢ OOIMMMH BOMPOCAMH pEIIEHHs HEPaBEHCTB U
UCTIONB30BAHUE CBOWCTB M rpadukoB (YHKIUH TpPU  pPELICHUH
HEPaBEHCTB.

Pemenne HepaBeHCTB W CHUCTEM HEPABEHCTB C MPUMEHEHUEM
Pa3JIMYHBIX CIOCOOOB.

[Ipumenenue MaTEeMaTHYECKUX METO/IOB ISt peLeHust
COIEPIKATENBHBIX 3a7a4 M3 PA3JIMYHBbIX OONacTell HAyKH U MPAKTHUKH.
HHTeprpeTnpoBaHe pe3yJIbTaTOB C YIETOM PEabHbIX OTPAHUICHUN.

JEMEHTBI KOMBUHA TOPUKHU, TEOPUM BEPOSITHOCTEU MU CTATHCTHKH

OcHoBHbBIE
MOHSITHS
KOMOMHATOPUKH

Usydyenne npaBuia KOMOMHATOPUKHM W TNPUMEHEHHE MPHU PEIIeHUH
KOMOWHATOPHBIX 3a/1a4.

Pemenne kOMOMHATOPHBIX 3a1ad MeTOAOM mepedopa U IO NPaBHITY
YMHOKEHHUSI.

O3HakoMJleHHEe C TIOHATHSIMH KOMOWHATOPHKH. Pa3MeEIleHUsIMH,
COYETAHUSIMH, IEPECTAHOBKAMHU U (POPMYJIAMH JJIS1 IX BBIYUCIICHHSL.
OObmpsicHeHne n npuMeHeHue (OPMyJT A BBIUUCICHUS pPa3MeIleHHH,
NEPECTAHOBOK U COYETAHUI MPH PELISHUU 3aa4.

Osnakominenne ¢ OuHomoMm HetoToHa U TpeyronbHukom [lackarst.
Pemenne npakTHuecKux 3a1ad ¢ UCHOJIb30BAHUEM TOHATHH M MPaBUI
KOMOWHATOPHKH.

DJIeMeHTBI TEOPUH

HsydeHne KIaCCHYECKOrO  OMPEACNICHUs BEPOATHOCTH, CBOWCTB

BEPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

— PaccMmoTpeHne npuMepoB BBIUKMCICHUS BEPOSITHOCTEH. PemieHue 3anad
HA BBIYHCJICHUE BEPOSTHOCTEH COOBITHIA.
IIpeacraBieHue — OsHakomiieHHE € NPeACTABICHHEM YHCJIOBBIX JAaHHBIX H  HX
AAHHBIX (TA0HULBI, XapaKTepUCTUKAMMU.
AMATPAMMBI, — Pemenne mnpakTHYeCKUX 3amad Ha 0OpabOTKy HYHCIOBBIX JAHHBIX,
rpagukn) BbIUHCJICHUE UX XapPaKTCPUCTHK.
I'EOMETPUA

Ipsimbie u —  @OpMyJaUPOBKAa U NPUBEAECHHUE NOKA3aTEIbCTB MPHU3HAKOB B3aUMHOIO
IIOCKOCTH B PacnoNIOKEHUsT MPSIMBIX U IJIOCKOCTEN. Pacno3HaBaHue Ha depTexax U
NPOCTPAHCTBE MOAEJNAX PA3JIMYHBIX CJIy4aeB B3aUMHOIO PACIOJIOKEHUS MNPSAMBIX U

TJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CY>KACHUI.
DopMmynMpoBaHHUE ONpesieNieHn, MPU3HAKOB U CBOMCTB MapaieIbHbIX
Y MEPNICHINKYJISIPHBIX MJIOCKOCTEH, IBYTPAHHBIX U JIUHEUHBIX YIJIOB.
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BeinmonHeHue TOCTPOCHUS YIJIOB MEXKAY TPSMBIMH, MPSIMONl U
IUIOCKOCTBI0, MEXKy IJIOCKOCTSMU MO OMHUCAHUIO U PACMNO3HABaHHUE UX
Ha MOJEJIIX.

H‘pI/IMeHeHI/Ie IIPpHU3HAKOB H CBOWCTB PacCrnoJIOKCHUA TPAMBIX U
MIJIOCKOCTEN MU PELICHUH 3a4a4.

HN3o0paskeHne Ha pHUCYHKAaX W KOHCTPYHUPOBAHHME HA MOJIENSIX
MEPIEHANKYJIAPOB U HAKJIOHHBIX K TJIOCKOCTH, MPSIMBIX, APAJIIEIbHBIX
MJIOCKOCTEH, YIJIOB MEXKIy MNPSIMOM U TUIOCKOCTBEO W OOOCHOBaHUE
MOCTPOEHUS.

Pemennie 3amadu  Ha  BBIYMCJICHHE T'€OMETPUYECKHX  BEJTUYHH.
OnucbiBaHUE PACCTOSIHUSL OT TOYKHA AO IUIOCKOCTH, OT TPSIMOHM IO
MJIOCKOCTH, MEKAY TJIOCKOCTSIMU, MEXKIY CKPEIIUBAIOIIUMHU MPSIMbIMHU,
MEXKITy MPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

DopMyIMPOBAHNE U JOKA3BIBAHHE OCHOBHBIX TEOPEM O PACCTOSTHUSIX
(TeopeMmsbl CyIIeCTBOBaHUS, CBOMCTBA).

N3o0paskeHne Ha uepTeax U MOJENSX PACCTOSIHUS W OOOCHOBaHUE
cBomx cyxaeHu. OmpeneneHne W BBYUCIEHHWE PACCTOSHUH B
npoctpancTee. I[lpumenenne GopMyn U TEOpeM IUTAHUMETPHUH IS
peleHus 3aay.

O3HakOMJIEHHE C TOHATHEM MapaJJIEIbHOTO MPOCKTUPOBAHUS U €r0
cBoiictBamu. Qopmynuposanie meopemst 0 NIOWAOU OPMOSOHANLHO
NpoexyUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu s 0OOCHOBAHHS MOCTPOSHUN W BBIYHCIICHHM.
ApPryMEHTHUPOBAHUE CBOMX CYXKIEHUM O B3aUMHOM PAaCIOJOKCHUH
IPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKH

Onucanne M XapakTEepUCTUKA Pa3JUYHBIX BHUIOB MHOI'OI'PDAHHUKOB,
MEePEUNCICHUE UX 3JIEMEHTOB U CBOWUCTB.

UzobpakeHne MHOTOTPAaHHUKOB U BBINOJHEHHE IIOCTPOCHHS Ha
H300pKEHMSIX 1 MOJIEJISIX MHOTOTDAHHHUKOB.

BrruucneHne JUHEHHBIX 3JIEMEHTOB M YIJIOB B IMPOCTPAHCTBEHHBIX
KOH(HUTrypauusx, apryMEeHTHPOBAHNE CBOUX CYXKICHUH.
XapakTepucTuka 51 nu3o0pakeHne CeueHMUs, paseepmxu
MHO20ZPAHHUKOG, BBIYUCICHUE IIJIOLAeH MOBEPXHOCTEN.

IMocTpoeHne mnpocTedimux CcedeHud KyOa, TPU3MBL, MUPAMHUIBL.
IIpumenenne GakTOB U CBENEHUH U3 MJIAHUMETPHHL.

O3HakoMjieHMe ¢  BHUJaMU  CHMMETpPU B IPOCTPAHCTBE,
(dbopMyUpOBaHWE  ONpPENEICHW W  CBOWCTB.  XapaKTepUCTHKA
CUMMETPHUU TeJ BPALEHHUs] © MHOTOTPaHHUKOB.

IIpumenenue CBOMCTB CUMMETPUH IIPU PELICHUH 3a7a4.
Ucnonp3oBanne mNpHOOPETEHHbIX 3HAHWUN ST  WCCIENOBAaHHUS M|
MOAEIUPOBAHUS HECIIOXKHBIX 3a4a4.

HzobpakeHne OCHOBHBIX MHOTOTPAHHHKOB U BBIMIOJHEHHE PHCYHKOB
0 YCJIOBUSIM 3a7a4.

Tenau
TMOBEPXHOCTH
BpalleHusn

O3HakoMmJieHHE€ C BHOAMH Tell BpalleHusi, (HOPMyJIHPOBAHHE HX
ONpeAesIeHUN U CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEYCHUH INapa MIOCKOCTBIO U MJIOCKOCTH,
KacaTebHOH K cdepe.

XapakTepucTrKa 1 H300pakeHue TeJl BPAIeHUs], UX Pa3BEePTKH, CEUEHIS.
Pemenne 3amay Ha TOCTPOCHHME CEUYEHHH, BBIYUCICHUE [UJIVH,
paccrossHMM, yrioB, Iuiomanei. IIpoBeneHue  IOKa3aTENbHBIX
PACCYKICHUHN NPU PELICHUH 3a/1a4.
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Ilpumenenue CBOWCTB CHMMETPUM @PU pEIIEHUWU 3a7ad4 Ha Tena
BpALEHNsI, KOMOMHALIUIO TeJl.

HzobpakeHne OCHOBHBIX KPYIJIBIX TEJl M BBIOJHEHHE PHUCYHKA IIO
YCJIOBHIO 3a/1a4H.

H3mepenus B
reoMeTpuu

O3HakOMJIEHUE C IMOHSATHSMU IUIOIAAA M O0bEMAa, aKCHUOMaMH H
CBOMCTBaMH.

Perienrie 3amad  Ha BBIYMCIEHHWE ILUIOIIAAeld TUIOCKUX (uryp c¢
MPUMEHEHUEM COOTBETCTBYIOIUX (PopMyIT i (PaKTOB U3 IJITAHUMETPHUH.
H3ydeHne TeopeM O BBIYHMCIEHHH OOBEMOB IMPOCTPAHCTBEHHBIX TEJ,
pelneHue 3a7a4 Ha mpuMeHeHue GopMyJT BEIMUCTEHUs 00bEMOB.
Hzyuenne ¢GopMyn [yid  BBIUMCIEHUS IUIOMAAEH IMOBEPXHOCTEMH
MHOTOTPAaHHUKOB M Tel BpameHus. (O3HaKOMIIGHHE ¢ METOI0M
BBIUUCJICHUSI TJIOMAAN MOBEPXHOCTH ChEephL.

Pemenve 3amay Ha  BBIYUCAEHHUE  IUIOLIAJEH  MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEL.

Koopauuatbl u
BEKTOPBI

O3HaKOMJIEHHE C ITOHITUEM BECKTOpA.

H3yuenune nexapToBOM CHCTEMBI KOOPAMHAT B  MNPOCTPAHCTBE,
MOCTPOEHHE IO 33JaHHBIM KOOPAWMHATAM TOYEK U IJIOCKOCTEH,
HaxO0XXACHUE KOOPAUHAT TOYEK.

Haxoxnenne  ypaBHEHHUH  OKpPYKHOCTH,  c(eppl,  IUIOCKOCTH.
Brruucienue paccTOSHUN MEKIy TOUKAMHU.

H3yyeHne CBONCTB BEKTOPHBIX BEJIMYMH, MTPABUII PA3JIOKEHHS] BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXOKIACHUSI KOOPAUHAT BEKTOpa
B IPOCTPAHCTBE, NpPAaBWJ JEHUCTBHII € BEKTOpaMH, 3aJaHHBIMU
KOOpPAWHATAMMU.

IIpumMeHneHne Teopun NMpU PELIEHUU 3a7a4 Ha AEHUCTBUS C BEKTOPAMH.
H3yyeHue  ckansdpHOro  MOPOU3BENCHUS  BEKTOPOB, BEKTOPHOIO
YPaBHEHUS OPSIMOH U TJIOCKOCTH

IIpumenenue Teopuu MpU PELIEHUH 3aAa4 Ha AEWUCTBUSL C BEKTOPAMH,
Ha KOOPAWHATHBIM METOJA, MPUMEHEHHE BEKTOPOB MJI1 BBIUHUCICHUS
BEJINYHH YIJIOB U PACCTOSTHUIM.

O3HakoMJieHME C [OKa3aTelbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM PAacCIOJOKEHUU MNPSIMBIX U IJIOCKOCTEH C HCIOJb30BAHUEM
BEKTOPOB
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8 TEMbI UHANBU/JYAJIBHBIX TPOEKTOB

B xome wusydenws: mporpammbl oOmeoOpa3oBaTeNbHON y4eOHOH nucuuIuiMHbl «MaTteMaTukay
oOyHaroruecs: MOTyT BbIOpPAaTh OHY U3 MPEIJIOKEHHBIX TeM ISl pa3padOTKH WHAUBHIYAJTBLHOTO TIPOEKTa
WM TIPEIJIOKUTh COOCTBEHHYIO TEMY.

1.

© =Nk

DYHKIUU B IPUPOJIE U TEXHUKE.

Mertoas! penieHus MOKa3aTeNbHbIX YPABHEHUN U HEPABEHCTB.
Mertons! perieHust JorapuMUIeCKUX YpaBHEHUI U HEPABEHCTB.
Jlorapudmuueckast pyHkus. Yucio e.

Paciiupenue nossTus yncna. 3aueM Hy>KHbl HOBbIE UHCJIA.
[HonsipHas cucrema KOOpAUHAT.

Kpartkuii cnpaBo4HMK IO MaTemMaTuke ans 1 kypca.

BexropHoe 3ananue nNpsAMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
IIpumeHnenue onpeneneHHoro HHTerpana

. I'padrueckoe perneHne ypaBHEHUH 1 HEPABEHCTB.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

IIpaBunbHbIE U ONYNPaBUIbHbIE MHOTOIPAHHUKU.
Konunueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[Monsitue nuddepeHnnana u ero NPUIOKEHHU.
HccnenoBaHue ypaBHEHUN U HEPABEHCTB C MAPAMETPOM.
@DyHKIMS B TOCIOBULAX U TOTOBOPKAX.

Teopust BEpOATHOCTH B HALLEH KU3HU

KomnnekcHble uncna u X NpuMeHeHne

TpuroHomerpus B PU3HKe U apXUTEKType.

IMupamuzaa, Kak UCTOPUUYECKUIH U MATEMATUIECKHIH OOBEKT
IIpousBonHas B XUMUH U OMOJIOTHH

MHoOrorpaHHuKHU B apXUTEKTYype.

O6mwembl B muddepeHInanTbHO- HHTErPAIbHOM NCUYHUCICHUH.
[Mupamuza, Kak reOMETPUUECKUH 1 MAaTEMAaTHUECKUH OOBEKT.
IIpumenenne Npon3BOAHON NPU PELIEHUH HA ONTUMH3ALUIO.
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9 YYEBHO-METOAWYECKOE U MATEPUA/IbHO-TEXHNYECKOE OBECITEYEHWE
MPOrPAMMbI YYEEHOW AVNCLUNMINHBI

9.1 MartepuanbHO-TeXHMUYECKOe obecneyeHue

OcBOeHME nporpamMmmbl y4ebHON AucumnanMHbl «Matematuka» TpebyeT Hanuumsa Yy4ebHOro
KabuHeTa MaTemMaTUyecKnX ANCLUMNH.

MomelleHre KabuHeTa yaoBneTBopseT TpeboBaHNAM CaHWUTApHO-3MMAEMUONOTUYECKUX MpaBui u
HopmaTueoB (CaHlMuH 2.4.2 Ne 178-02) n ocHawieHo 060pyf0BaHUEM:

- MocafloyHble MecTa Nno KONMYecTBy 00yyatoLLMXCs;

- paboyee MecTO MpenojasaTens;

- MynbTUMeSUIHOe 060pyoBaHue.

9.2 Y4yebHO-MeTOAMYECKOE 0bBecneyeHmne
B cocTaB y4ye6HO-MeTOAMYECKOrO M MaTepuasibHO-TEXHUYECKOro obecrneyeHns nporpaMmbl yy4e6Ho
ANCUUNIMHBI «MaTemaTnka» BXOAAT:
- KOMMNMIEKT y4ebHO-HarnafgHbIX nocobuii  (Tabnuubl NPOU3BOAHLIX W MHTErpanos, (opmyn
TPUTOHOMETPUM)
- MOZEe/NIN TeOMETPUYECKUX Ten;
- KOMMJIEKT KOMMbIOTEPHbIX NPe3eHTauuiA.
- nacnopTt KabuHeTa,
- O6M6MOTEYHbIN (DOHA,
B  6ubnvoTeuHbld  (DOHL ~ BXOAAT  Y4yebHMKW,  y4yebHO-MeTofuyeckKas  [LOKyMeHTauwus,
obecrneyrBaroLLe 0CBOEHNe y4ebHOro matepuana.
Kaxablii 06y4yarolmincs B npoLecce 0CBOEHWUSA MporpaMmMbl y4ebHOW AucumnianHbl «MaTematmkar»
B TeYeHWe BCero nepuopa oby4yeHus obecrneynBaeTcs UHANBULYANbHBIM HEOrPaHUYEHHbIM LOCTYNOM K
3NEKTPOHHOW  MH(OPMALMOHHO-06pa30BaTe/IbHON  Cpefle  YHMBepcuTeTa W pasMeLLeHHbIM  Tam
3/1IEKTPOHHBLIM Y4YebHbIM MaTepuanam.

9.3 NMepeyeHb YYeOHbIX M3AaHWiA, VIHTepHEeT-pecypcoB, AOMOMHUTENbHON NnTepaTypbl

OCHOBHble UCTOYHUKMN

1 [OapasH, A. A. MaTemaTuka [SneKTpoHHbIN pecypc]: yuebHuk / A. A. dajasH. - 3-e n3g. - M.
®opym: HAL MHPPA-M, 2017. - 544 c. - Pexum gocTyna:
bllp://2nanwT.cot/calaloa.pbp?booKTl 0=774755

2. MaremaTunKka B nprvmepax 1 3agayax a4 noArotoskn K EI3 n noctynneHuo B BY3
[@nekTpoHHbI pecypc]: y4u. noc. / J1.T. AumeHeB, 2-e n3d., gon. - M.: By3oBckuin yuebHuk, HAL],
NH®PA-M, 2016. - 336 c. - Pexxum goctyna: bllp://2nanwTt.cot/calaloa.pbp?bookTl 0=500649

[ononHuTeNbHble UCTOUYHUKM

1 AHTponoBa, H. B. Anre6pa n Hayana MaTemMaTU4eCKOro aHanm3a [SNeKTPOoHHbIN pecypc]:
KOHCMEKT NeKunin Ans cTyfeHToB 1 Kypca TexHuuyeckoro npouns / H. B. AHTponosa. -
MarHuTtoropck M3a-s0 MarHutoropck. roc. TexH. yH-ta um. .. Hocosa, 2017. - 70 c. - Pexum
poctyna: biip://192.168.20.34/tarceb2/MO0blec15.a5p

2. WwmnaT, P. A, Anrebpa. 3agadyHuK-NpakTUKyM [DNeKTPOHHBI pecypc]: YuebHoe nocobue / P. A.
Wmunar. - Cr6.: CNery, 2016. - Y. 4. - 184 c. - Pexxum goctyna:
blip://2nanwT.cot/calaloa.pbp?bookT0=941730

WHTepHeT-pecypchl,
1 ["ctor.eén.rm (MH(opMaLMOHHbIE, TPEHUPOBOYHbIE U KOHTPO/IbHbIE MaTepuasbl).
2. 8cbool-colleclion.eén.rm(EamHas Konnekuma ungpoBbix 06pa3oBaTe/ibHbIX PECYPCOB)
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IIpunoxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/Ibl OB YUEHMU A

1. AKTUBHBIE U HHTEPaKTHBHBIE METOJbl HCIONB3YIOTCA IPU MPOBEAEHUM TEOPETUYECKUX U
MPAKTUYECKUX 3aHATUN!

Tema

HpI/IMeHﬂeMbIe AKTUBHBIC U
HWHTCPAKTUBHBIC METOAbI

Kparkas xapakrepucTuka

DyHKIMHU, UX
CBOWCTBA ¥ rpaduKu

Merton KONIEKTUBHOTO
B3auMooOyueHus (padora B
MUKpPOTPYIIIax)

Ha nepBom 3tane xaxxnas rpymma
U3y4aeT U XapaKTepHu3yeT CBOICTBA
3JIEMEHTAPHBIX ()yHKIIHH.

Ha BTOpom sTane - aHanusupysi
CBOMCTBA (DYHKLUMN, CTPOSIT UX
rpaduku.

Ha Tperrem >3Tane
npeoOpa3oBaHus rpaduKoB.

MPOU3BOIAT

KopHu, creneny,
Jorapudpmbl

[Ipobaemuast nexuusi.

MeToa MUHU-IPOEKTOB

Ha nepsoM 3Tane paccmatpuBaroTcs
CTENEeHU C PallMOHAIbHBIM
MOKa3aTesieM, HaXOAT HeAOCTaTKU MPpU
pELIeHUH YPaBHEHUI.

Ha BTOpOoM sTane - oGcyxneHue u
MIOUCK peLIeHUs] TPOOIEeMBbI, U KaK
CJIEZICTBUE - BBEICHUE JIoraprdpma
qyucna.

CocraBneHue OIMOPHOrO KOHCHIEKTa U
KOMITBIOTEPHON Mpe3eHTalud Ha TeMy
«Mertonpl pelleHMs] OKa3aTelbHbIX
YPaBHEHUI U HEPABEHCTBY

«MeTonpl perieHus JJorapupMUIecKuX
YPaBHEHUID)

OCHOBEI
TPUTOHOMETPUU

MeTtoa MUHU-IPOEKTOB

CocraBieHne KOMIIBIOTEPHOMN
Mpe3eHTalnu Ha TeMy « Tpuronomerpus
B OKPY’KaIOIIEeM MHUPE).

MHororpaHHUKH

MeToa MUHU-IPOEKTOB

Merton KONIEKTUBHOTO
B3anMooOy4deHus (padora B
MUKpPOTPYIIIax)

CocraBieHne KOMIBIOTEPHON
npe3eHTraunu Ha TeMy «IIpaBunbHble 1
MOJIYIIPaBUJIbHBIC MHOTOTPAHHUKWY>.
Kaknast rpymnma nojydaeT CBOIO 3a1a4y
Ha BBIMHUCJICHUEC MMOBEPXHOCTH U obbema
MHOTOrpaHHHKa. | pynna cocrasiser
TJIaH PELIEHUs U PellaeT 3a1auy. 3aTeM
rpyIIna 3aIlUIIaeT PEIeHUe y JOCKH,
OTBEYAET Ha BONPOCHI.

Tena Bpalenus

MeTtoa MUHU-IPOEKTOB

CocraBieHnue KOMIIBIOTEPHON
MPE3CHTAllMU HA TEMY «Konnueckue
CCUCHUSA U UX IPUMECHCHUEC B TCXHUKEY.
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IIpunoxenue 2

NEPEYEHH MPAKTUUYECKHNX 3AHSITHI

Tema HanmeHoBaHHE NPAKTHYECKHX 3AHATHH Koa-so
4aCO0B
Tema 1.1 1. Apudmernyeckue neHCTBUS HaJ PALIMOHAIBHBIMHU U 2
PasButue nousATus o KOMILIEKCHBIMH YHCJIAMU.
quciie 2. ToxaecTBeHHBIE MPEOOPA3OBAHMS PALTMOHAIBHBIX BbIPAKEHHI. 2
3. PemeHue pauriOHaJbHBIX YPABHEHUI. 2
4. PemeHue CUCTEM palMOHAJIBHBIX YPABHEHUM 2
5. Penienue paunoOHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. Hccnenosanue ¢pynkuuit. CBoiicTBa TMHEHHOH, KBAIPATUYHOM, 2
@yHKIMU U KYCOYHO-JIMHEWHOHN 1 TPpOOHO-TMHEHHOH (PyHKIHIA.
rpaduku 7. Tloctpoenue u uteHne rpaguKoB QyHKIHIA 2
Tema 1.3 8. Pemenue uppalOHaJIbHBIX YPABHEHUN 2
Kopsy, creneny, 9. TIpeobpa3oBaHus BbIpaKEHUH, CONEPIKAIUX CTETICHU U 2
Jorapudmsl pasivKaJbl.
10. PelneHue nokas3aTesbHbIX YPABHEHHUI. 2
11. PelneHue nokasaTenbHbIX HEPABEHCTB. 2
12. PelneHne nokas3aTesbHbIX YPABHEHHI U HEPABEHCTB. 2
13. Haxoxnenune 3Ha4eHUi Jjoraprugma 1o mpou3BOIbHOMY 2
ocHOBaHMIO. [Iepexon OT OMHOrO OCHOBAHHUS K IPYTrOMY.
Beruucnenue u cpaBHeHue norapugmos. JlorapudpmupoBanue u
MOTEHIIUPOBAHNE BBIPAXKEHUI.
14. TIpubnrxeHHbIe BBIMUCICHS M PEIICHUe MPUKJIATHBIX 3a/1a4. 2
15. Pemenune orapuMuIecKux ypaBHEHHIA. 2
16. Pemenne orapuMUIecKnx HEPABEHCTB. 2
17. Pemenue norapuMU4IecKux ypaBHEHUH U HEPABEHCTB. 2
Tema 2.1 18. PaguaHHBINA METO U3MEPEHUS YIVIOB BPALLEHUS U CBSI3b C 2
OcCHOBHbBIE IOHATHUS rpanycHoi Mepoil. Haxoxaenue 3HaueHui
TPUTOHOMETPHHU. TPUTOHOMETPHUYECKUX (PYHKIIUH.
IIpeobpazoBanms 19. IIpeobpazoBanusl TPUTOHOMETPHUECKHX BbIpaxkeHUil. OCHOBHBIE 2
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKHUE TOXKIAECTBA.
BbIPKEHUH 20. IIpeobOpazoBaHusl TPUTOHOMETPUUECKUX BBIpAKEHUIH. DOpMyJIbI 3
CIOXeHMs], yiBoeHUsl. DOopMyJibl NPUBEIECHUS.
21. I[Ipeobpa3oBaHUsl TPUTOHOMETPUIECKHUX BBIPAKEHH. 2
IIpeobpazoBarre CyMMBbI TPUTOHOMETPHUYECKHIX (PYHKLIUH
npon3BeieHue, Mpeodpa3oBaHNe MPOU3BEICHIS
TPUTOHOMETPHUYECKUX (PYHKLIUN B CYMMY.
22. Iloctpoenue rpaduKOB TPUTOHOMETPUUECKUX (DYHKIHIH C 2
HCTIOJIb30BAHHEM M€OMETPHUECKUX NMPeoOpa3OBaHUA.
Tema 2.2 23. Ilpocreiline TPUrOHOMETPUUECKHE YPABHEHUS] U HEPABEHCTBA. 2
Tpuronomerpuueck | 24. TpUroHOMETPUYECKHE YPABHEHUSI M METOBI UX PEIICHUS. 2
1€ ypaBHEHUS U 25. TpuroHOMeTpU4ECKUE YPABHEHMUSI. 2
HEPAaBEHCTBA
Tema 3.1 26. UncnoBass  MOCNENOBATEIbHOCTh, CIOCOOBI €€ 3aJaHwus, 2
IIpounssonHas BBIYHCJICHUS YJICHOB MOCJIEAOBATEIbHOCTH. IIpenen
byHKIMU U ee nociaenosarenbHoCcTH. HaxoxneHnue npenenos QyHKIH.
MIPUMEHEHUE. 27. HaxoxxieHHe NPOU3BOAHBIX MO ONPEACIICHUIO. 2
28. IlpaBma wu  dopmynel  auddepennmpoBanus;, Tabiuna 2
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NIPOM3BOJHBIX HJIEMEHTAPHBIX (HYHKIIHHA.

29. BerauciaeHne npou3BOIHBIX CIOXKHBIX (PYHKLUH. 2
30. IIpousBogHasi: MEXaHMYECKUMH U TEeOMETPUYECKUN CMBICI 2
MIPOU3BOAHON. YpaBHEHUE KaCaTEJIbHOM.
31. O6mas cxema uccaeaoBaHus PyHKIUU. 2
32. UccnepoBanne (PyHKOMH C TIOMOIIBIO MPOM3BONHOW U 2
MOCTPOEHUE TPAPHUKOB.
33. HaxoxxneHne HawOOJBIIEro M HAMMEHBINETO 3HAUYEHUs U 2
SKCTPEMaNIbHBIX 3HadeHud (yHkiun. [IpuknagHble 3amaun Ha
SKCTPEMYM.
Tema 3.2 34. UnTerpan u mnepsooOpasHas. HaxokmeHue HeomnpeneneHHbIX 2
Hurerpan u ero WHTErpajioB NP MOMOIIU CBOWCTB HHTEIPAJIOB.
MIPUMEHEHUE. 35. MHTerpupoBaHrue METOAOM 3aMEHBI IEPEMEHHOM. 2
36. MHTErprpoBaHue pa3JInyHbIMA METONAMU. 2
37. Teopema HproToHa-JIeiiOHNIa. BrruciaeHue omnpeneneHHbIX 2
WHTEIrPajioB.
38. BeluucieHne ONpEeNeNeHHbIX HWHTErpajoB METOAOM 3aMEHBI 2
MEPEMEHHOM.
39. Beuuncnenue miomaneii puryp u o00beMoB TeJl. 2
40. dusznyeckue NPUIOKEHUST HHTErPAJIOB. 2
Tema 4.1 41. Bextopsl. [lefictBuss ¢ Bexrtopamu. JlekapTroBa cucrema 2
Koopaunate! u KOOPJAWHAT B NPOCTPAHCTBE. PaccTossHUE MEKy TOYKAMHU.
BEKTOPBL. 42. lexapToBa CHCTEMa KOOPAMWHAT HA IUIOCKOCTH. Y PaBHEHHUs 2
NpsIMOM, OKpPY>KHOCTH. PelmneHue 3amad Ha pacrnojoOXEHHE
NPSIMBIX HA MJIOCKOCTH.
Tema 4.2 43. PemeHue 3a1a4 Ha NapaJlIeIbHOCTh NPSIMON U IJIOCKOCTH. 2
Ipsmble u nnockocTy | 44. Peenne 3a1a4d Ha NEPIIEHANKYISIPHOCTD MPSIMON M IMIJIOCKOCTH. 2
B IPOCTPAHCTBE. 45. PemeHue 3ajad Ha  NPUMEHEHUE TEOpeM O  TpéX 2
NEePNEHAUKYJIAPaAX.
46. PemeHue 3a1a4 Ha NapajuIeIbHOCTD MJIOCKOCTEH. 2
47. PelieHue 3a1a4 Ha ABYTPAHHBIE YIUIBL 2
Tema 4.3 48. Pemenune 3a1a4 Ha napajuiesienunesn u Kyo 2
Mmuororpannuku | 49. Pemienue 3aa4 Ha IPU3MY. 2
U Kpyribie Tesa. | 50. Pemenue 3a1a4 Ha nUpamMuay. 2
51. Pemmenne 3amad Ha BBIYHCICHHE OOBEMOB U IOBEPXHOCTEH 2
MHOT'OIPaHHHUKOB.
52. Pemienue 3a1a4 Ha HUJIUHAP. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3ama4 Ha map u chepy. 2
55. Pemnenue 3a1a4 Ha KOMOMHAIIMY T€OMETPHYECKUX TEJL 2
56. Pemnenue 3a1a4 Ha KOMOMHAIIMY T€OMETPHYECKUX TEJL 2
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a7a4. Pasmeenns, coueTaHus U 2
DneMeHTbI NePEeCTaHOBKHU.
KOMOWHATOPHKH
Tema 5.2 58. Knaccuueckoe onpeneneHue BepOATHOCTH, CBOHCTBA 2

DJIeMEeHTBI TEOPUU
BEPOSATHOCTEN U
MaTeMaTU4YECKOI
CTATUCTUKH

BEPOSITHOCTEN, TEOpPEMa O CYMME BEPOATHOCTEN. Beruncnenue
BEPOSITHOCTEH.
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Ne Paspgen
n/n pabouei
nporpaMm
bl

1 TUTYNbH
bIA NINCT

2 9 YuebHo-
MeTOAMNYECKOe
n
maTepuanbHo-
TEXHUYeCcKoe
obecneyeHune
nporpaMm
y4ebHol
ANCLMNINHBI

NNCT PETUCTPALN UBMEHEHWW N JOMOSTHEHUI

KpaTtkoe cogepxaHune n3MeHeHNs/L0NoNHeHNs [JaTa, Moanuck
Ne npoToKona npeacenaren
3acepaHma MK arlkK

Pabouas nporpaMmMa  y4yebHOW  AWUCLMNIWHBI
«MaTemaTvka»  akTyanusmpoBaHa. B pabouyio
nporpaMmMy BHECEHbI CleflytoLine U3MEeHEHUS:

Ha ocHoBaHuM npukasa pektopa ®rbOY BO 12.09.2018r.
“MITY wum. T.. HocoBa” Ne 10-30/465 ot [lMpoTokon Ne
17.07.2018 1. TekcT “MuHMCTEPCTBO 06pa3oBaHus U 1
HayKn” 3aMeHUTb Ha TeKCT “MUHUCTEPCTBO HayKu u
BbICLLUEro obpasoBaHms Poccuiickoii ®egepaymmn”

B cBA3M C 3aKkN0YeHMem  KOHTpaktoB co 12.09.2018 r.
CTOPOHHUMM 3N1EKTPOHHbLIMM 6rnbnunoTeuHbiMm MpoTokon Ne
cuctemammn  “KOpaiit” (Lorosopbl HOpaiit 3bC 1
AN blblo-onHMe.T  Ne/l-1096-18, No/1-1097-18),
“BOOK.KLL™  (OoroBop KHOPyc wmegna 3BC
BOOK.rm  Ne18493307/4-1093-18) pasgen 9.
Y4ebHO-METOANYECKOE N MaTepuasibHO-TEXHUYECKOe
obecrieyeHne Nporpamm y4e6HOM ANCLMUNINHBI MYHKT
«lMepeyeHb y4ebHbIX M3aaHui, VIHTepHeT-pecypcos,
[ONONMHUTENILHON  IMTepaTypbl» 4YuTaTb B HOBOWA
pegaxkuun:

OcHoBHaga nuTepaTtypa

1 AnTponosa, H. B. Anrebpa ¥  Hayana

mMaTemaTuyeckoro aHanmsa. KOHCMEeKT  nekumi
[@nekTpoHHbI pecypc] : yyebHoe nocobue / H. B.
AHTponosa ; MI'TY. - MarHutoropck : MITY,
2017. - 66c. : Tabn., rpad. - Pexum pgocryna:
biip8://wael;n.TMorw8Y81;ewa.t/vploaéer/iilelpload?
nawe=84.pél &8bo"=écalaloened/5/8774/84.pél &yl
e’=1rune .- MakpooObEKT.

bawmakoB, M.N. MaTemaTnka [DNeKTPOHHbIIA

pecypc] : y4yebHuk / bawmakos M.. — Mocksa :
KHoPyc, 2017. — 394 ¢. — (CMNO). — 18BbK 978-5-
406-05386-7. — Pexxum focryna:

bip3://book.rn/book/919637

JononHutenbHaa nutepatypa
Wwmnar, P. A, Anrebpa. 3afayHUK-MPaKTUKyM
[@nekTpoHHbIN pecypc]: yyebHoe nocobue / P. A
LWmngr. - CaHkT-Metepbypr: Criery, 2016. - 4. 4.
- 184 C. - Pexxum JocTyna:
biip://2nanluvw.cow/calaloe.pbp?book1n0=941730
A63anoBa, H. M. Marematnka [SNEKTPOHHbI
pecypc] : yyebHoe nocobue / H. M. A63anosa, HO.H.
CagumkoBa ; MITY. - MarHutoropck : MITY,
2018. - 1 anekTpoH. ont. auck (CM-K). - Pexum
focTyna:
bitps://waein.nlorwsYs:ewa.ru/vpioaéer/Iielpi0aé?
nawe==8147.pél &8bo”=écalaloene8/5/9346/8147.pé
&yle"=1rue .- MaKpoOObeKT.
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9. YyebHo-
METOAMNYECKOE U
maTepuanbHo-
TEXHUYEecKoe
obecneyeHne
nporpamm y4e6Hoi
ANCUMNINHBI

9. YyebHo-
MEeTOAMNYECKOE U
MaTepuasibHo-
TEXHUYECKOoe
obecneyeHne
nporpamMm
y4yebHo
AVICLIMIN/INHbI

3. AumeHes, J1. T. MatemaTuka B npumMmepax v 3agadax
ans noarotoeku K EMF9 wm noctynneHnio 8 BY3
[GnekTpoHHbIN pecypc]: yuyebHoe nocobue / /1. T.
AumeHeB, 2-e u3gd., gon. - MockBa : By3soBckuii
yuyebHuk, HAL, UH®PA-M, 2016. - 336 c. - Pexum
poctyna:
biip://2nanwT.coT/cal:aloe.pbp?bookT 0=500649

B cBSi3M C 3aK/IIOYEHVWEM  KOHTPAKTOB CO  CTOPOHHUMU

3M1EKTPOHHBLIMI 6UGIMOTEUHBIMK cUcTeMaMmn “HOpanT” (KOHTpaKT

FOpaiir OBC NoNeNe.blblio-onlwe. T NeK-55-19 ot 05.08.2019),

“BOOK.Kun” (KoHTpakT KHOPyc meana 36C BOOK.rn Ne K-52-

19 ot 05.08.2019), u 06HOBMEHWEM MNATOPMbI 3MEKTPOHHONA

6nbnmnoTeuHon  cuctembl  “3HaHMym”  pasgen 9 Pab6ouein

NporpaMMbl YUTaTb B HOBO pefaKkLmm:

OcHoBHas nuTepaTtypa

1 AudTponoBa, H. B. Anrebpa u Hadana maTemaTu4ecKoro

aHanmza. KOHCMEKT neKumii [OneKTPoHHbIA pecypc] : y4vebHoe

nocobue / H. B. AHTponoga ; MI'TY. - MarHutoropck : MIF'TY,

2017. - 66c. : Tabn., rpad. - Pexum pgoctyna:

bino8://taeln.Tlort8Y81:eta.1/mnoloaéer/iilelll10aé?na
Te=84.pél &8bo”=écalaloene8/5/8774/84.pel &yle =1r

Me .- Makpoob6beKT.
2. bawmakoB, M.WN. Matematvka [3NeKTPOHHbIA pecypc]
y4yebHUK / Bawmakos M.. — Mocksa : KHoPyc, 2017. — 394 c.
— (CMNO). — 186M 978-5-406-05386-7. — Pexum gocTyna:
bip3://booK.rn/book/919637

JononHutenbHas nuTepaTypa
LWmnar, P. A, Anrebpa. 3aaqHK-MPaKTUKYM [SNeKTPOHHbI
pecypc]: yyebHoe nocobue / P. A. LLUmnar. - CaHkT-IMeTepbypr:
crery, 2016. - 4 4. - 184 c - Pexum pgocTyna:

binp8://2nanwT.coT/reaé?bl=302340

2.A63an0Ba, H. M. MaTeMaTuKa [3neKTpoHHbIN pecypc] :y4yebHoe
nocobmve / H. M. A63anoBa, M.H. CaguvkoBa ; MITY. -
MarHutoropck : MI'TY, 2018. - 1 aneKTpoH. onT. guck (C/-K). -
Pexxum foctyna:
bitps://Taem..nlortsYsieta.ru/mpioaéer/Mielpioaé?na
Te=8147.pél &8bo"=Ecalaloene8/5/9346/8147.pél &yle

A=1rne .- MaKpoOGBLEKT.

AumeHes, J1. T. MatemaTuka B npumMmepax M 3agayax Ans
noAroToBKM K ED M noctynneHnio B BY3 [OneKTPOHHbIM
pecypc]: y4yebHoe nocobue / J1. T. AumeHes, 2-e n3g., gon. -
MockBa : By3oBckuii yuebHunk, HAL, UIH®PA-M, 2016. - 336 c.
- Pexkum poctyna: biip8://2nanlnw.cowy/reain?1ii=32448

B cBA3K ¢ 06HOBNEHVEM MaTepUanibHO-TEXHNYECKOro 06ecrneyeHmns
n. Y4yebHO-MeToLMYeCKOe " MaTepuanbHO-TEXHUYECKOe
obecrneyeHne nporpaMm y4yebHOM AUCUMNIMHBLI YMTaTb B HOBON
pesaxkumm:

KabvHeT MaTtemaTnyeckux gucunnamH

YuebHasa ayauTopus AN NPoBefeHUs y4YebHbIX, MPaKTUYECKUX
3aHATUIA, NS FPYNNOBbIX U UHAMBUAYAIbHBIX KOHCYbTaUuuiA, Ans
TEKYLLEro KOHTPO/S 1 MPOMEXKYTOYHOM aTTecTaumm.

Pabouee MecTO npenogaBaTens: HOYTOYK, MPOEKTOP, 3KpaH,
paboumre MecTa 06yyaroLLMXCs, AoCKa y4ebHasi, y4ebHas Mebesb
M8 ~witoTo (nognucka ltagwe PreTwT) gorosop [A-1227 ot
08.10.2018, cpok feiicteuaA: 11.10.2021

Calevlale ™Mmmx "e8kHOp cBo6ogHO pacnpocTpaHsemoe 1O
(LLIp8://NeNeNe.calcmlale-1umx.org/T/), CPOK AeACTBUA: 6eCCPOYHO
M8 OLLce Ne135 ot 17.09.2007, CpOK felAicTBUA: 6eCCPOYHO

7 np cBobogHo pacnpocTpaHsiemoe (LLIp8://NeNeNe.7-21p.org/),
CPOK [ielicTBUS: 6eCCPOYUHO
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[MpoTokon Ne 1

16.09.2020 .
MpoTtokon Ne 1
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https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/919637
https://znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://znanium.com/read?id=32448

9. Yueb6Ho-
MeTOANYECKOE U
maTepuasibHo-
TEXHNYecKoe
obecrnedveHune
nporpamm
y4ye6HoIA
ANCLUMN/INHBI

B cBA3WM C 3aK/IlOYEHMEM KOHTPAKTOB CO  CTOPOHHUMM
3NEKTPOHHbIMK  6M6MOTEYHBbIMKM  cucTeMamn  “BOOK.KA’
(KoHTpakT Ne K-56-20 oT 25.08.2020 r. OOO «KHOPyc mefiuna»,
01.09.2020 r. no 31.08.2021 r.), 96C 3HAHNYM (KoHTpakT Ne
K-60-20 oT 13.08.2020 r. OO0 «3HAHWYM», 01.09.2020 r. no
31.08.2021 r.) pasgen 9 pabouyeli nNporpaMMbl YMTaTb B HOBOWA
pesaxkumm:
OcHoOBHasa nuTepartypa

1 AudTponoBa, H. B. Anrebpa u Hadana maTemaTv4ecKoro
aHanmza. KOHCMEKT neKumii [OneKTPoHHbIA pecypc] : y4vebHoe
nocobue / H. B. AHTponoga ; MI'TY. - MarHuTtoropck : MI'TY,
2017. - 66c. : Tabn, rpad. - Pexum pgocTyna:

bip5://taaln.TFort5Y51eta.ru/vploaéer/iilellploaé?na
Te=84.pél &5bo=écalaloane5/5/8774/84.pel &yle =1r

Me .- Makpoo6beKT.
2. bawmakoB, M.WN. Martematuka [IneKTPOHHbIA pecypc]
yuebHuK / BawmakoB M.N. — Mocksa : KHoPyc, 2017. — 394 c.
— (CMNO). — 186M 978-5-406-05386-7. — Pexum gocTyna:
biip5://book.rn/book/919637

JononHnTenbHas nuTepaTtypa
1 Wmngr, P. A. Anrebpa. 3afayHuK-NPaKTUKyM [SNeKTPOHHbIN
pecypc]: y4ebHoe nocobue / P. A. LLmuar. - CaHkT-IMNeTepbypr:
crery, 2016. - 4 4. - 184 c - Pexum pgocTyna:
blip5://2natnTt.cot/reaé?bl=302340
2. A63anoBa, H. M. MartemaTnka [3NeKTPOHHbIA pecypc]
y4yebHoe nocobue / H. M. A63anosa, FO.H. Cagunkosa ; MI'TY. -
MarHutoropck : MICTY, 2018. - 1 3n1eKTpoH. onT. anck (CN-K). -
Pexxum Joctyna:
bip5://taaln.TFort5Y51eta.ru/mploaéer/iilellploaé?na
Te=8147.pél &5bo"=écalaloane5/5/9346/8147.pél &yle

M=1rue .- MakpooGbEKT.

AumeHes, J1. T. MatemaTuka B npumMmepax M 3agayax Ans
noarotoBKM K EMD M noctynneHnio B BY3 [OneKTPOHHbIi
pecypc]: yyebHoe nocobue / J1. T. AumeHeB, 2-e u3A., fon. -
Mockaa : By3oBckuit yuebHunk, HAL IH®PA-M, 2016. - 336 c.
- Pexkum poctyna: M1p5://2nanwr.cot/rea>1?1(1=32448
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https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/919637
https://znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
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