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INOACHUTEJDbHAA 3AITNCKA

Pabouas mporpamma y4ebmoro mpemmera OOIly.04 Maremaruxra
npendasHavena Juin w3yuenus marematukd B OBLIOY «KOMT», peamnsyroiem
00pa3oBaTeNbHYIO IporpaMMy cpegnero obuero o0pa3oBaHUs B IIpeienax OCBOEHHS
OCHOBHOM 1ipodeccronanpHol obpazoBarenpHoi mporpammsl CITO (OTIOI CIIO) Ha
6ase ocaopHOTO 06I1IEr0o 00pa30BaHKs NPH IOAIOTOBKE CIIELHATNCTOB CPENHErO 3BeHA
no cuerransHoctd 38.02.01 DxoHoMuKa ¥ OyxranTepckuii ydaer (110 OTpacisiM).

Iporpamma paszpaborana Ha ocHoBe Tpebomanuii ®I'OC cpennero obuiero
obpazosanus (OI'OC COO), yreeprxaenHoro MuHucTepeTBOM 00pa3oBaHud H HAYKH
P® or 17 mas 2012 1. Ne413, B pemaxuuu ot 29 mrons 2017 r., U HpUMEPHOH
TporpaMmel obieobpasoparensHoi yuebrol mucHMuinEbl «MaTtematuka: anredpa
W HAvYaja MaTeMaTHUYeCcKOIO aHAJIN3a; TeoMeTpUsA» s NpodecCHOHATBHBIX
o0pa3oBaTeIpHBIX Opranuzaluil, pexoMengopanaoi denepanbHbIM rocy IapCTBEHHBIM
aBTOHOMHBIM yupeskaenveM «DenepaipHblil HHCTUTYT Pa3BUTUA 0Opa30BaHys (JlaTa
peructpanun — 20.06.2016, Ne OOLI-9-160620), ¢ yroyHeHHeM cofepxaHMs yUeOHOro
MaTtepuania, TOCIENOBATENEHOCTH €ro M3y4YeHHs, pacupepelieHns ydJeOHBIX 4acos,
TEMATHKH JOKIANOB, BUIOB CAMOCTOSTEABHEIX paboT ¢ yueToM crielit KU IporpamMm
TIOATOTOBKH crielnanucTor cpenuero 3seHa (ITTICC3), ocansaeMoii crieliHaqbHOCTH.

OI'oC COO onpenensier TpeGoBaHUS, NpPeABIABISEMBIE K CTPYKTYpE,
CONEPXKAHMIO W  pesynbraram  ocBoeHust yueGmoro mpeamera OOIly.04
MaTematuxa.

Comepxanme tmiporpammel  ydebHoro 1pemmera OOIly.04 Maremaruka
HAMPaBIIeHO HA JOCTHXEHUE CIIeIYIOMHX Heneil:

1. obecriedenre  COPMHUPOBAHHOCTH  TPC/ICTaBICHHH O  COLIMAIBHBIX,
KYJBTYPHBIX ¥l HCTOPUYECKHX (PAKTOpAX CTAHOBJIEHUS MaTeMaTUKH;

2. obecrieycHue COPMHUPOBAHHOCTH JIOTMYECKOTO, IFOPHIMHUYECKOro H
MaTeMaTHIeCKOrO MEIIILIEHIIS;

3. obecnevenue CHOPMUPOBAHHOCTH YMEHUN HPUMEHSTH TIOJYYCHHBIE 3HaHUA
TIPH PeIICHUH Pa3lIHYHBIX 3a/1ad;

4. obecnieuyenre COPMUPOBAHHOCTY NPEACTABICHHH O MareMaTUKe KakK 4yacTH
00LIeUeiOBEYEeCKON  KYJNBTYPBl, YHHBEPCATbHOM s3bIKe HayK{, IO3BOJSIOLIEM
ONHCHIBATH U M3y4aTh pealibHBIC IPOLIECCH 1 SIBICHMI.



1. OBIIAA XAPAKTEPUCTUHKA YUEBHOTI'O HPEJIMETA

Maremartuxa SIBIIICTCS (hyHAaMCHTAIBHON 001meobpa3oBaTeIEHON
OACUHMIVIHHON  CO  CHOXHUBLIMMCS — YCTOMYMBEIM — COAEpKAHHEM M OOLIMMHU
TpeOOBAHUAMH K MOJAFOTOBKE 00YUAIOIIUXCA.

Ilpu ocBoennu crnerwansaoctr CIT038.02.01 DxoHomuka U OyXranTepckui
yder (MO0 OTPacisiM) CONHANBEHO-3KOHOMHYECKOro Apoduns npodecCHOHANLHOTO
obpazoBanis MaTeMaTHKa uzydaeTcs Ooyee yriayOsieHHO, Kak MpodUiIpHbINA yueOHbIH
peIMET, YIHTBHIBAIOIIAN CIICIUQUKY OCBANBAEMON CIISITHAILHOCTH.

3T0 BRIpAXKAETCS B COACPKAHUH O0YYEHIS, KOIMYECTBE YacoB, BEIICISEMBIX Ha
U3YyYEHHE OTAEJBHBIX TeM IPOTpaMMBbL, TITyOHHe UX OCBOSHUS CTyIEeHTaMU, o0beMe U
XapakTepe MpaKTHUYECKUK 3aHATHH, BUAaX BHeAYyUTOPHOW caMOCTOSTENBEHOW paboTh
CTYIIEHTOB.

Obmue nenm M3y4YeHHs MATeMaTHKH TPATULMOHHO PEeasIM3YIOTCS B YETHIPEX
HaIpaBICHUSIX:

1) obiee npeacTasieHue 06 UAESIX ¥ METOIaX MaTeMaTHKH;

2) MHTEIUIEKTYallbHOS Pa3BUTHE;

3) oBnameHue HEOOXOAUMBIME KOHKPETHBIMY 3HAHUSIMH ¥ YMEHUSAMU;

4) BOCIIHTATENHHOE BO3/IEHCTBHE.

Ipodunuzanms mnejiell MaTeMaTHYEeCKOro 00pa3oBaHus OoTpakaeTcs Ha BeIOope
IPUOPUTETOR B OPraHM3aluy yaeOHoH nesaTensHOcTH ofydaromuxcest. s conuansHo-
SKOHOMHYECKOTO Tmpodwias TpodecCHOHAIBHOTO  00pa3oBaHus BHIOOP Lelel
CMeIIaeTcs B ITParMaTddecKoM HallpaBiieHHH, NpPeAyCMaTpHBAIOLIEM YCHIIEHHME H
pacIi¥peHde NPHUKIaJHOTO XapakTepa H3YdeHHs MaTeMaTHKH, NPEUMYIIeCTBEHHOU
OPUEHTAMY HA AJIFOPHTMUYECKUN CTHIb [I03HABATENLHON JEATEIILHOCTH.

ITpodunpHas cocraBusioas oTpaxaercs B TpeOOBaHUSIX K THOATOTOBKE
00yYaroIuxcsl B YacTH:

— ofbme#f cucTemMBl 3HAHUIl: cofepxkaTeNbHBIE IPUMEPHI  HCIONb30BAHUA
MaTeMaTHIeCKUX UACH ¥ METOIOB B MPOMeCcCHOHATLHOM AeSTENHHOCTH;

— yMeHWH: pazmuude B ypoBHe TpeOoBaHMit K CJHOKHOCTH IIPUMEHSAEMBIX
ANTOPUTMOB;

— [PaKTHYECKOr0  HCMONB30BAaHMSA  MPHOOPETEHHBIX 3HAHUH M yMEHWI:
AHAMBHAYATHEHOIO y4eOHOro OrlbITa B TOCTPOSHIH MaTeMaTUYeCKUX MOJeeH.
Takum o0pazom, peanuzanus CoAepKaHus yueGHOro peaMeTa OPHEHTHPYET Ha

[PHOPUTETHYIO POJIb [IPOLECCYAIBHEIX XapaKTepUCTUK y4eOHOH paboThl, 3aBUCSHINX
oT mipodunas 1podecCHOHaTBEHOrO 00pa3oBaHys, NONYYCHUs ONBITA HCIIOIB30BAHUS
MaTeMaTHKH B COAEpPXKaTeJhbHbIX M NpPO(EcCHOHANBHO 3HAYMMBIX CHTyallMsx Mo
CpaBHEHHIO C (OPMAIBHO-YPOBHEBBIMKM  PE3YJNBTaTUBHBIMA  XapakTepuCTHKAMU
oOyYCHMS.



Copepxkanue yueOHOro mpeameTa pa3paboTaHO B COOTBETCTBHH C OCHOBHEIMU
coJiepKaTeNbHbIMU INHUAMU O0YUEHUS MaTeEMATHKe:

— anrebpadueckas JHHMS, BKIIOYAIOINAS CHCTEMAaTH3aLMIO CBEICHMH O YMCIaX;
M3ydeHHe HOBBLIX U 0000IIeH e paHee N3YYEeHHBIX omepalyi (Bo3BeleHNUEe B CTCIICHb,
W3BICUYCHUE KOPHS, JOrapu(pMUpOBaHHME, CHUHYC, KOCHHYC, TaHTEHC, KOTaHI'eHC W
0o0paTHble K HHM), H3Y4YeHHE HOBBIX BHJOB YHCJIOBBIX BBIpaKEHUH U (opMyl;
COBEpIUCHCTBOBAHHNE IPAKTHYCCKUX HABBIKOB H  BBUUCIMTENLHOM  KYJIBTYpDEI,
pacIIMpeHye U COREPILICHCTBOBAHHE alre0pandecKoro ammnapara, cQopMupOBaHHOIO B
OCHOBHOM IIKOJIE, U €r0 NPUMEHEHHE K PELUCHHIO MATeMaTHYeCKuX M IPUKIAIHBIX
3a5ay;

— TEOpPeTHKO-QYHKIMOHANbHAsT JIMHHA, BKJIIOYAIOasd CHCTEMaTH3alMio H
pacluvpesye cBeAeHMH O (PYHKHOMSX, COBEpHICHCTBOBaHHE rpaduuecKuX yMeHU;
3HAKOMCTBO ¢ OCHOBHBIMH UIEIMH W METOJIaMH MareMaTHiecKoro aHanmusa B 00beMe,
NO3BOJISIOIIEM HCCNIE/[0BATh 3JJeMEHTapHele OYHKIMA U peluars OpocTedImye
reoMeTpuuecKre, GU3ndIecKue 1 {pyrue IpUKiia/Hele 3a1a4u;

~ JIMHHS YPABHEHHUH M HEPaBEeHCTB, OCHOBaHHAsS Ha IIOCTPOSHUU M MCCICHOBAHUN
MaTEMaTHYeCKUX MOzeNel, IepeceKaolascs ¢ alredpanyeckoil W TEOPeTHKO-
GYHKIMOHANEHOW JMHHAMHM W BKIIOHUAROINAs pa3BUTHE, H COBEPIIEHCTBOBaHME
TexHUKH anreGpandecknx npeodpa3oBaHuil ANs pelIeHUS YpPaBHEHWIU, HEPaBEHCTB H
cucreM; GopMHpOBaHME CIIOCOOHOCTH CTPOUTh U HCCIeAOBaTh NOpOCTeHiye
MareMaTHYeCKue MOIEeNH IIPHM PEHICHWH NPUKIaIHBIX 3a7ad, 3a/a4d U3 CMEXHBIX H
CHeIIMANBHBIX JTUCIIUIINH;

— TeoMeTpHYecKas JIMHMS, BKIIOvalolljasd HAarlsAgHbBle MpeacTaBleHus o
MPOCTPAHCTBEHHBIX (UIypax W H3yuUeHHe MX CBOMCTB, (hOpMHpPOBaHHE H pa3BUTUE
IPOCTPaHCTBEHHOTO BOOOPasKEeHUs, Pa3BUTHE CIIOCODOB reOMeTPHYECKHX U3MEPEHHH,
KOOPAWHATHOI'O ¥ BEKTOPHOTO METOAOB [N pEHIeHHs] MaTeMaTU4YecKux U
IPUKIIaHBIX 3a7a4;

— CTOXACTHYCCKasi JIMHHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHMH,
NPEJCTABNCHHH O BEPOSTHOCTHO-CTATUCTHYECKHX 3aKOHOMEPHOCTSIX OKPYKaIOIETo
MUpa.

B TeMaTuuecKoM InTaHe IporpaMmbl yueOHbIH MarTepual NpeacTapieH B hopMe
yepenyomerocs pa3BepTHIBAHUS OCHOBHBIX COllepIKaTeIbHBIX JTUHAH
(anirebpaniecKkoil, TeOpeTHKO-(PYHKIMOHANLHOM, YypaBHEHHH W HEPaBeHCTB,
reOMEeTPUYECKOH, CTOXaCTHYECKOH).

Wzyuenne obuieobpaszosarensHoro yaebroro npeamera OOIly.04 Martemaruka
3aBepIlaeTcs TMOABEIeHHEM WTOroB B (OpMe IMCHMEHHOTO 3K3aMEHa B paMKax
IPOMEKYTOYHON aTTecTaly CTYAEHTOB B IpoLecce ocBoeHus ocHosrod OITOIT
CIIO.



2. MECTO YYEBHOT'O IPEJIMETA B YYEBHOM IIJIAHE

Yuebnpiit npegmer OOIly.04 Marematuka spisercd y4YeOHBIM IIPEIMETOM
obg3aTenpHOl npeaMeTHOl obtacT «MatemaTuka u uadopmatukay OI'OC cpeanero
obmero obpa3zoBaHus.

B OBIIOY «KBMT», peanuzyomeM o0pa30BareIbHy HpOrpaMMy CpENHEro
obiero obpasosanus B npenesnax ocpoerus OITOIT CIIO Ha 6aze ocHOBHOTO 001IErO
oOpazopanns, yuebuerii mnpexmer OOIly.04 Marematuka  u3ydaerca B
obieobpazoBarebHoM yueOHOM 1ukiae yuedrnoro miama OIIOIT CITO ma ©Oasze
OCHOBHOTO 001Iero 0bpazoBaHusl.



3. PE3YJBTATHI OCBOEHNS YYEBHOI' O IIPEJIMETA

OcBoenre  comepxanuss yueOHoro mpenmera OOIly.04 Maremaruka

obecneunBaer JOCTYDKCHHEC CTYACHTAMH CACAYIOIIHX Pe3yJIbTAaTOB!

¢ JJHYHOCTHBIX!

chOPMHPOBAHHOCTH IPEACTABICHUN O MaTeMaTHKe KaK YHUBEPCAIBLHOM sA3BIKE
HAYKH, CpPE/ICTBe MOJENUPORAHUS SBICHUN M IPONECCOB, HAEIX M METOAaX
MaTeMaTHKH;

[TOHHMaHHE 3HaYUMOCTH MaTeMaTHKH UL Hay4HO-TEXHHUYECKOro Iporpecca,
copMIPOBAHHOCTE OTHOIIEHUS K MaTEeMaTHKE KaK K YacTH 00Hie4eoBeYeckon
KyJbTYpPhl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHA MAaTEMaTHUKH, DBOIIOLMEN
MareMaTHY9eCKHUX HIei;

pasBUTHE JIOTHYECKOI'0  MBILUICHHS, HPOCTPAHCTBEHHOIO  BOOOpaXKeHHS,
ANTOPUTMHUYECKOH  KYNBTYpPbhl, KPUTHYHOCTM MBIIUIEHHS Ha  YPOBHE,
HeoOxomuMoM  Aad  Oyaywmelt  npodeccHOHaNBHOM — ACATEeNBHOCTH, IS
IPOAODKEHHS 00pa3oBaHUs U caMOOOPa30BaHHUS;

OBNIaICHHE MaTeMaTHYeCKUMH 3HAHWAMHM M YMEHHAMH, HEOOXOIMMBIMH B
TOBCEHEBHON KM3HM, /U1 OCBOCHHMS CMEXHBIX eCTECTBEHHOHayYHBIX
JUCHMIUIHH M JUCLMIUIMH TPOPECCHOHATBHOTO IMKIA, AJIA IOIYUeHHs
obpazoBaHus B 001acTax, He TpeOyromuX YriyOneHHONW MaTeMaTudecKon
HOATOTOBKH,

IOTOBHOCTbH ¥ CIIOCOOHOCTh K 00pa3oBaHuIO, B TOM YHCIIe CaMOOOpa30BaHHIo, Ha
UPOTSHKEHUN BCEH JKM3HM; CO3HATEIBHOE OTHOLICHME K HEeIPEepPBIBHOMY
00pazoBaHMIO KaK YCIOBHIO YCIEIIHON NpodeccHoHanlbHOR U 00IIecTBeHHON
e TeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSTEILHOH TBOPYECKOW H OTBETCTBEHHOH
AESITeNTEHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
obpaszoBaTenpHOll, OOLIECTBEHHO IONE3HOM, yueOHO-HMCCHe 0BATENLCKOMH,
TIPOEKTHOM U APYTHX BUIAX JESITCIBHOCTH; |

OTHOIEHWe K TIpodeCCHOHANBHON NeITeTbHOCTH KaK BO3MOKHOCTU YUYacTHs B
pEIIeHUHN JIMYHBIX, OOIECTBEHHBIX, TOCYJapCTBEHHBIX, OOINEHaLOHATBHEIX
npobiem;

¢ MCTAIIPECIMCTHBIX!

YMEHHE CaMOCTOATEIBHO ONPEAL/IATE HeJIH AeITENbHOCTH B COCTaBIIsITh IIaHb!
ACATCIIEHOCTH, CaMOCTOATECHBHO OCYHICCTBIATS, KOHTPOJIUPOBATH u
KOPPEKTHPOBaTh ACATCIBHOCTE; HCHOIB30BATh BCEC BO3MOKHBIC PeCYypCRl I
AOCTHXXEHHS IIOCTaBJICHHBIX LIBHGI\/‘I M pealu3allii NIIaHOB [ACATCIIBHOCTH,

BLIOHPATE YCTICIHBIE CTPATEIUH B PA3NIHYHBIX CHTYalIUAX;
&



yMeHHe TIPOAYKTHBHO O0IIAThCS U B3aUMOACHCTBOBATE B NIPOLECCE COBMECTHOH
NEeITeNTRHOCTH, YYATHIBATH IIO3MLUM JAPYTHUX YYaCTHHKOB JACATENLHOCTH,
2 heKTHBHO paspeiiaTh KOH(MIUKTHI;

BHAJeHNEe  HaBBIKAMH  IIO3HABATENBHOH, YyueOHO-MCCIEAOBATENILCKONH U
TIPOEKTHOMW NeATeNbHOCTH, HABBIKAMHU pa3pelleHrst NpodiieM; CrnocoOHOCTh H
FOTOBHOCTH K CaMOCTOSTEIRHOMY IIOMCKY METOMOB PEHICHMS IPaKTHYECKHX
3afad, IPUMEHEHHIO Pa3IigHbIX METOLOB IIO3HAHNUS;

FOTOBHOCTH M CIOCOOHOCTH K CaMmOCTOsITEeNbHOM — MH(bOpPMalnHOHHO-
O3HABATENBHON  JIEATEIbHOCTH, BKJIIOUYasi YMEHHE OPHEHTHpPOBAThCS B
pPasjMYHBIX ~ HCTOYHHKaX  HWHQOpMaUMH, KPHTHYECKH  OLEHHBaTh U
HMHTEPIPETHPOBATE HHPOPMAIHIO, ITONYUaeMYI0 U3 PasjIndHbIX HCTOYHHKOB;
BIIaieHUe SI3LIKOBBIMH CPEICTBAMU: YMEHHE SCHO, JIOTHYHO H TOYHO H3JIararh
CBOIO TOUKY 3pEeHHs, UCIIONb30BaTh 8€KBATHbIE SI3LIKOBbIE CPEJCTBRA;

BJTAJIEHUE HABBIKAMH TT03HABATENBHON pe(ieKCHH KaK 0CO3HaHHSA COBEpLIaeMBIX
NeHCTBUI W MBICTUTENBHBIX MIPOLECCOB, WX Pe3yJbTATOB M OCHOBAHUIL, IPaHuUL
CBOErO 3HaHWS M HE3HaHWsl, HOBBIX ITO3HABaTeNbHBIX 3a/1ad U CPEeACTB Ui HX
JIOCTHKEHWSI;

eJICyCTPEMIICHHOCTh B ITOUCKAX M IIPUHATMU pelieHui, cooOpa3uTenbHOCTh U
HHTYMIMS, Pa3BHTOCTH IIPOCTPAHCTBEHHBIX NPEJCTaBICHME; CHOCOOHOCTH
BOCIIPUHUMATE KPacoTy ¥ MAPMOHIIO MUPA;

* IPCIAMETHBIX!

chOpMHPOBAHHOCTh NpEeACTABIIEHHA © MareMaTuke Kak dYacTH MUPOBOH
KYyJBTYPBl M MECTe MaTeMaTHKH B COBPEMEHHON LMBMJIM3AIHNH, CIOCObax
OTNIMCAHU SIBIICHHH peajbHOrO MHUpPa Ha MaTEMaTHYECKOM A3bIKE;
cOPMUPOBAHHOCTh MPEACTABICHUM O MaTEMaTUYECKUX IIOHATUSX Kak
BOKHEHMIIMX MaTeMaTHYeCKUX MOJEISX, HO3BOJMIOUIAX ONUCHEIBATh U M3Yy4aTh
pasHble NPOLECChl K SBIEHHSA; NOHHMAHHE BO3MOKHOCTH aKCHOMATHYECKOIO
HOCTPOCHUS. MATEMAaTHIECKUX TeOpHI;

BIaJCHHE METOIAaMH [OKa3aTelnbCcTB M allOPHTMOB pelIeBMs, YMEHUE HUX
NPAMEHATD, IIPOBOAUTE JOKAa3aTe/lbHbIe PACCYKACHUS B XOE PEIUSHUS 38144,
BIIQJICHUE  CTaHJAPTHBIMM  TPUEMAMM  PEUICHHS  PALMOHAIBHBIX U
UppalMOHATBHBIX,  TIOKA3aTeIbHBIX,  CTCHEHHBIX,  TPUIOHOMETPUYECKHX
YpaBHEHUH M HEPABEHCTB, UX CHCTEM; HCHOIB30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX
nporpamMM, B TOM YHCIe JUIsl MOMCKAa MyTH PelieHUd W HUTIOCTPAlUdy PEIIeHUs
YPaBHEHUM ¥ HEPABEHCTB;

cOpMHPOBAHHOCTE IPeNCTaBIeHUE 00 OCHOBHBIX IOHSATHAX MaTeMAaTHIeCKOTO
aHanu3a W HX CBOMCTBax, BA4JCHHE YMEHHEM XapaKTepH30BaTh IIOBEICHUE
(GyHKOMH, WUCNOIB30BAHUE MOMYYEHHLIX 3HAHMH JUIS ONUCAHUA M aHamusa
PEaNBbHBIX 3aBUCHMOCTEH;



BJIAIEHUE OCHOBHBIMM HOHATHSAMH O IIIOCKHX H  IIPOCTPAHCTBEHHBIX
TeOMETPHICCKUX (UIypaX, HX OCHOBHBIX CBOHCTBaX; CHOPMHPOBAHHOCTD
YMEHUS PACTIO3HaBaTh T'eOMETpHHecKue (QUIypbl Ha depTexax, MOJeNsX U B
peabHOM MHpE; NPHMEHEHHE H3YYEHHBIX CBOMCTB reOMeTpHYecKuX (Quryp u
dbopMyNr ISl peLIeHHs TIeOMETPHUYECKHX 3afad M 3ajad ¢ [NPaKTHYEeCKHM
COJIEePIKaHHEM;

chOpMUPOBAHHOCTH IPECTABICHUN O npoleccax W ABJICHUAK, UMEHOLIMX
BEPOSITHOCTHBIM XapakTep, CTAaTHCTHYECKHMX 3aKOHOMEPHOCTSIX B pealbHOM
MHPE, OCHOBHBIX IIOHATHSX 3JEMEHTapHON TEeOPHM BEPOSATHOCTEH; YMEHHH
HAXOJWTh W OLEHHWBATH BCPOSTHOCTH HACTYIUICHHS COOBITHM B IIpocTeMImx
MPAKTUYECKUX CUTYaLMsIX ¥ OCHOBHBIC XapPaKTEPHCTHKHM CIyYalHbIX BEIIWYUH;
BAJICHHE HABBIKAMHU HCHOJB30BAHHUA IOTOBBIX KOMIIBIOTEPHBIX I[POIPaMM HpH
pelleHuy 3anay.

10



4. OBBEM YUYEBHOI'O IIPEJJMETA Y BUJbl YYEBHOU PABOTHI

Bunj yuebuoii padoTs! Obvem uacos
MaxcaMaibHas yaeOHasi BArpy3Ka (Beero) 297
ObsaTenpHAst ayANTOPHAsT yyeGHan HATPY3Ka (Bcero) 273
B TOM HHCJIE:
HPAKTHISCKHE 3aHSTHS 134
KOHTPONEHBIE PadOTHI 4
IpaKTHYecKas HOArOTOBKA 42

HpOMe)KyTO‘-IHaH arrecranys B (popme AUCBEMCHHOTO 3K3aMEHA
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5. TEMATAYECKUHA IIJIAH U COJIEPKAHUE YYEBHOI'O MPEJIMETA

OOIly.04 MaTemaTnka
HaumenoBanue Coaep:xanve yueOHOro MaTepHaia, IpakTHYeCKHe padoThl, caMOcTONTEAbHAN padora Ob6vem | BTom YporeHs
pa3Ae0B H TEM 00yqaronxces qacoB YHCJIe | OCBOCHMS
HpaKTH-
qeckas
noAro-
TOBKa
1 2 3
Brenenne Conepxange yuedHoOro marepuania 2
MareMaTika B HayKe, TEXHHKE, IKOHOMUKE, HH(POPMAIMOHHBIX TEXHONOTMAX M NPAKTHIESCKOH 2 !
nesreypaocTy, Lend ¥ 3a7a4uy H3y4eHHS MaTeMATHKH IpH ocBoeHuH cnemmaisHocTedt CIHO.
Tema 1 Cojepixanue yaedHOro Marepuana 14 4
PazBurue = "
OHSITHSE [lensic ¥ panuoHanbHbIE YHCTIA. LIIGI/ICTBHB[ Haa palOHaNGHBIMK YMcTaMu. JleHCcTBUTENbHBIC YHCIA 10 3
0 HHCIe Hecsrruunpie  npuOIoKCHusT ACHCTBHTENBLHBIX dMcel. PanHMOHanbpHBIC YPaBHEHHA, HEPABEHCTBA,
CHCTEMBl YPABHCHHH ¥ HepaBeHCTB HepBoi creneHn. PanuonasnpHBIe ypaBHEHMS, HEPaBEHCTRA,
CHCTEMBbI YPABHEHHH M HepaBeHCTB BTOpod crenenu. KommnekcHble wumciaa. ['eoMerpuueckas
HHTEPIIPETALNS KOMIUIEKCHBIX YHCET
IIpakrudeckue 3aHATHA 4
1. Beimonnense JjeifcTBuit ¢ pagpoHansHEIMH  uuciamu. llpumeneHuwe mnpaxTHueckHX npuéMoB 2
OpHOIDKEHHBIX BRIMUCICHHH IPH PELICHNH 3a1a4
2. Penienue paliMoOHaIbHBIX YpaBHEHUIl, HCPABEHCTB, CHCTEM YPaBHCHHHA U HEPABEHCTB IIEPBOH H 2
BTOPOH CTENEHU
Tema 2 Coaepranue ydednoro marepuaia 28 4
Kopnn crenenn | KopHu HatypanbHOH CTEIIEHH M3 YycIa ¥ MX cBoficTra, CTelleHn ¢ paloOHaNnbHAIMH ITOKa3aTeIMH, HX 14 3
u cpodictea. CTeneHW ¢ JACHCTBHTENBHBIMH IOKazareismu. CBOHCTBA CTCHCHHM ¢ IEHCTRHUTENBHBIM
Jorapugmbi noxazatesnieM. [Ipeo0GpazoBanue pannOHANBHBIK, HPPAIlHOHAJIBHBIX, CTENCHHBIX  BhIPAKCHHH.
' Jlorapudm umcna. CeotficrBa norapudmos. OcHOBHOE JorapudMHUECKoe TOXAECTBO. PDopMmyia
Iepexoia OT JIOTapu(MOB 1O OJHOMY OCHOBAHMIO K JOrapu(mMaM MO JPYrOMY OCHOBAHHMIO.
JlorapudmupoBanue ©u IOTeHIHpoBaHHe anreOpauveckuX Boipaxenud. Ilpasmma neficTeuii ¢
norapudmamu. lpocreiimme mokasarenpHbie U TorapudMuyecKie ypaBHEHHS
14

Hpakrnyeckue 3aHATHA
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1. TIpeoOpazoBanue U BRIYMCICHHE YMCHOBBIX 3Ha4eHUH anreOpangecKuX BBIPaKECHUH, COOEPKaIHX
CTEICHH ¢ PAIMOHATBEHBIMIE OKa3aTeIIMH H KOpHH n-0if crenenu (nEN)

2. TlpeoOpasoBanue ¥ BBIYMCICHHE YHCIOBLIX 3HAYCHUH anreOpanvecKuX BBIPAKCHHUH, COAEPKAIIMX
CTEICHU U KOPHH

3. PenieHue HppalMOHaIbHBIX YPaBHEHUH.

4. Beraucnenwue jorapudma yucna.

5. Jlorapu(MupoBanue W TOTCHIMPOBAHHE alnreOpanueckux BhipaxkeHud. Borumcnenue norapudma
YUCNIA ¢ HPOU3BOJIBHBIM OCHOBAHHEM

6. IpeobpasosaHue W BRIYHCICHUC 3HAUCHUH TOKA3aTENBHAIX M JIOrapuMHYECKUX BBIPAKEHHUH.

7. Peulenye 1toka3are’bHBIX H JIOTApH(MUYECKUX YPABHEHHH.

LNEI N

Tema 3
Iipsmbie i
HAGCKOCTH

B IIPOCTPaHCTBE

Conep:ranne yaeGHOr0 MaTepaaia

18

Crepeomerpusi. AKCHOMBI CTEPCOMETPHM H CHCICTBHI HX HUX. B3anMHOE pPachnoNOXKEeHHe JBYX
IpAMBIX B mpocrpancTre. [lapamensHocTh npsaMoi B IockocTH. [lapamensHocTh MIIOCKOCTERH.
[Ipu3HaK TapauieIbHOCTH TIocKocTe. [lepeH MKy SpHOCTs OpsAMolt U ILIOCKOCTH. [lepnennuKyisap
o HakaouHas. TeopeMa o TPEX HEPHEHARKYIIPaX. YOI MEKAY IpaMoil ¥ miocKocTeiO. CBA3b MEXIY
HaPaJUICIBHOCTRIO M MEPICHUKYISPHOCTRIO IPSIMBIX H MIJI0CKOCTEH. [IByrpaHHbIi yrosn. Yrol MExmy
mnockocTaMu. fleprneHmukyaspHocTh ABYX nmockocted. [lapamienprHoe HPOCKTHPOBAHHE H €rO
coitcrsa. OproroxHanbHOoe mpoekTHpoBaHue. [lIomaas oprorosansHOH npoexnuu. MszobpaxeHne
[IPOCTPAHCTBEHHEIX HTIYD.

12

{IpakTu4eckye 3aHATUH

N

I. Peruesye 3a/1a4 ¢ MCMOJIE30BAHMEM OCHOBHBIX TEOPEM CTEPEOMETPHH.
2. Pemenyie 3a7a4 ¢ OPUMEHEHHEM IPU3HAKOR ¥ CBONCTB HapauUielbHBIX U HNEPHEHAMKYISPHBIX

IJIOCKOCTEH.
3. PeureHue 3aja4 Ha HAXOXKICHHE YA MEXKAY IPAMBIMH H YIVIa MEXHY NPAMOH H IUIOCKOCTBIO.

Pemcuue 3ama4 Ha HAX0XACHHE ABYTPadHOTO YIiia.

b

Tema 4
JIeMEeHThI
KOMOHMHATOPUKH

Copep:xante yueOHOro MaTepuana

12

OCHOBHBIE JIOHATHS KOMOWHATOPHKH: IEPECTaHOBKH, CONCTAHUS, pasMelieHus. Peinenue 3aqau Ha
HOACUET YHC/IA NICPECTAHOBOK, COYETAHMI M pasMelieHuil. Pemenue 3anay na rnepedbop BapHanToB.
dopmyna bunoma Herotona. Croficrsa GmHoMuanpubx kodddumenton. Tpeyronsnuk Hackans.

HpaK’I‘H‘leCKHB JaHATH

1. Pemenye xoMOMHATOPHEIX 334a4.
2. Pemenue 3anay ¢ ucnonszosanneM Gopmyiet OnaoMa Hetorosa 1 Tpeyronsauka [lackans.

Tema §
Koopauuars!

Conep:xanue yaeOHOr0 MarTepuania

IRESESIEN

[TpsiMoyrosibHas ASKApTOBa CHCTEMa KOOPAMHAT B IpocTpancTie. DopMyila paccTosHus MEXY JBYMs
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BEKTOPHI

TOUKAMK. YpaBHeHUA cdepsbl, IUI0OCKOCTH ¥ TIpsamod. Bextopbl Ha MINOCKOCTH M B IPOCTPAHCTRE.
Monyns BekTopa. PaBeHcTBO BekTopom. JIeHCTBHS Hai BEKTOpaMm B IpocTpaHcTee. Pasnoxenue
BEKTOPa Ha IUTOCKOCTH ¥ B IPOCTPAHCTBE MO 3aJayHpIM HanpasieHHAM. KoopnmHaTel BEKTOpA.
JleHcTBYS HA BEKTOPAMH, 33/JAHHBIMH KOOPJIHHATAMH, HA TUIOCKOCTH H B IPOCTPAHCTBRE. YTOX MEKLY
aeyms Bekrtopamu. Ilpoexmus Bextopa Ha och. Koopaumarel BekTopa. CKaispHOE HNPOHU3BEICHHE
BexTOpOB. VICHONB30BaHWE KOOPJAMHAT U BEKTOPOB IPH DPCIICHMH MATEMAaTHHYECKHX U NPHKIIAAHBIX
3a1a4.

HpaRTﬂqecxne 3AHATHH

=]

1. Pewrenne 3a1a4 Ha COCTABJICHUE YPaBHEHMH IPIMOH ¥ IIOCKOCTH B IIpocTpaHcTse. Penlenne 3axay
C WCIIOJB30BAHHEM YPABHEHHS Chephl.

2. Beinonmuenne neficTBUE Hafg BekropamMH B HpocTpaHcTBe, Haxonienmue xoopamsar BekTopa B
3a7aHHOM Oaszuce. Pa3noxenne BeKTopa B IIPOCTPAHCTRE.

3. Penzervie 3a4a9 HA BHIYKCICHHEC CKABIPHOIO HPOM3BCACHHS JBYX BEKTOPOB, HCIOIL30BAHHC
CBOMCTR CKalSPHOTO NPOH3BEACHUS, HAXOXKACHHUE YIIIa MEXIY BEKTOPaMHU.

4. Pemnenne 337124 ¢ HCTIOJIB30BAHHEM BEKTOPHO-KOOPARBATHOIO METOAd.

S

Tema 6
OcHoBERI
TPUTOHOMETPHH

Copep:xaHie yaeGHoro Marepuana

37

EnveuyHas 9ucioBas OKPYXHOCTh. Pamuansas mepa yria. CHHYC, KOCHHYC, TAHICHC ¥ KOTaHICHC
gpcna. 3UadeHus W 3HAKW 3HadeHWH CHHYyca, KOCHHYCa, TAHFE€HCa ¥ KOTAaHTeHCA HEKOTOPBIX YHCEN
(yrnor). OCHOBHBEIC TpHIOHOMeTpHUecKUe ToxaecTsa, GopMynsl npuseaenus. QopMyIsl CHOXKEHUS.
@opmynst yapoennsd. GopMynsl noHmKeHUs crencHd. [Ipeodpazosanie CyMME! TPHIOHOMETPHYCCKUX
QyHKIMH B IPOM3BCACHHE M HPOW3BEICHHS B CyMMY. BhIpaskeHHe TPHIOHOMETPHUECKHX (YHKIMH
yepe3 TAHTeHC IMOJIOBUHHOTO apTyMEHTa. ApPKCHHYC, apKKOCHHYC, 8DKTAHIeHC H apKKOTAHICHC YHMCTIA.
 Hpocrediuue TpuronoMeTpudeckue ypasuenus. 1pocrefiiue TpHrOHOMETPUIECKHIE HEPABCHCTBA.

18

KourposnHas padora

JudpepeHxpoBanHbIH 3a4eT

Y~

IpaxTH4ecKHe 3aHATHS

16

1. Vismepenue yrioB BpallCHUs PajMaHHbIM METOAOM. PelleHue MpOoCTEHINX TPHIOHOMETPHHECKHX
YpaBHEHHUH C MCIIONB30BAHUEM €MHIYHON YHCIOBOK OKPYIKHOCTH.

2. [lpcoOpazoBanye H BHIYUCICHME WHHCIOBBIX 3HAYCHMN TPHUTOHOMETPHUYECCKMX BBRIDAKCHHMH C
HCII0IB30BAHUEM OCHOBHBIX TPUTOHOMETPHYECKEX TOWAECTB.

3. llpeobpazoBaHue ¥ BBIMHCICHHE YHCHOBBIX 3HAUEHUM TPHIOHOMCTPHUECKUX BHIPAXKCHHUH ¢
HCIOb30BaiueM (POpMYJI CIIOKCHUA H QOPMYT ABOHHOTO apryMeEHTa,

o

4. TlpeoOpasoBanue ¥ BHIUUCIEHHUEC YHUCIOBBIX 3HAYECHMH TPUIOHOMETPHUYECKHMX BBIPRWEHHMH C
HCIIONB30BAHUEM HOPMYN NOJIOBUHHOIO apryMenta ¥ QopMyJsl OpecOpa3oBaHus CYMMBI U Pa3HOCTH

TPUFOHOMETPHYECKHX QYHKIHI B poussesieHue, o0patHbIX npeodpazopanuil.
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5. TlpeoOpazoBanre ¥ BHYHCACHHE YMCJIOBBIX 3HAUYCHMH TPHTOHOMETPUYECKHMX BLIPANKCHHH,
COIepIKANX ApKCHHYC, apKKOCHHYC, apKTAHICHC ¥ APKKOTAHTEHC YHCITA.

6. Peimenue TPHTOHOMETPHUECKHX YPABHCHHH OCHOBHBIMY METOIAMH. 4
7. PellleHue NpOCTEHHINX TPHIOHOMETPUYECKHX HEPABEHCTR. 2
Tema 7 Conepkanye ygefHOre MaTepualia 22
Oyaxuuu, nx | Oynkuny. O6nacTh ONpefeeHns 1 MEOKECTBO 3HaueHH; rpaQuk QyHKIHE, IOCTPOeHHE paduKon 10
CBOJICTBA H ¢yukimit, 3a7aHHBIX paziHuHbMH  cnocobamu. Cpolicrsa QyHxuuu. MOHOTOHHOCTH, YETHOCTB,
rpaguxH. HEYETHOCTE, OTPAHHYCHHOCTD, TEPUOIMYHOCTD, | IpOMEKYTKH Bo3pacTagus K yObIBanus, HauOOIbIee
CreneHnkbIe, i HauMeHbIUee 3HAYeHWs, TOYKM 9KcrpemMyMa. ['padudeckas wuuTepuperaums. IIpumepst
I0KA3aTe/bHbIe, | (YHKIIMOHANBHEIX 3aBHCHMOCTEH B PeanbHBIX Hpoleccax H ABICHUAX. ApHOMETHYECKHE OIEpalHu
aorapugmnueck | gan Gyrxmusmu. Crnoxaas GyHkims (komnosuns). [Jorstie o HenpepslBHOCTH dynxuun. O6paTHpie
HE H yuximn. O6xacts onpenenenus u o0nacTh 3HavyeHuili obparHoil ¢ysxuud. [padux oOparHOH
TpuroHomerpuy | pyuximn. CrencHusle, NoKasarTelbHBE, JOorapu(MuyYeckKie H TPUTOHOMETpHUEcKHe (yHKIHH.
ecKHe O6parHele TpuronoMerpuucckie (yuximn. OnpeneneHus >Tux QyHKIuH, WX cpoiicTBa ¥ rpaQuku.
dynKIEH [IpeoGpazosanus rpadgukos. [lapannensuenii nepeHoC, CUMMETPHS OTHOCHTENBHO OCEH KOODAHHAT, U
CHMMETPHSI OTHOCHTEIFHO Hayalla KOOPAHHAT, CHMMETPHS OTHOCHTENBHO NPSAMOH y = X, pacTsKeHue
W CKATHUE BJIONE OCeH KOOpIUHAT.
IIpaxTHUEeCKHE 3aHATHS 12
1. Haxoxpmenne obnactu onpenencnus Qyaxuyy. Beruucienne 35auesEns QyHKIMM B 3aJ@HHOH TOUKe. 4
Heesteiopanne JHHCHHON, KRajpaTHIHONW, KYCOUHO-NHHEHHOH W ApoOHo-nuHeHHOH QyHKOME u
IOCTPOEHUE UX IpadKoB.
2. McenenoBanue CTENEHHBIX U [TOKa3aTe/bHBIX QYHKUMH H TOCTPOSHHE UX TPadHKOB. 2
3. WccnenoBanue norapudMuueckux GyHKIHH H TOCTPOSHHE HX rpadKoB. 2
4, Mccnenopanue TPUTOHOMETPUYECKUX QGYHKUMH y=Sinx, y= coSX, y=arcsinx, y=arccosx, i 2
noctpoenre ux rpadukos. I'apMonuuecK#e Koebanus.
5. Hccnenoanue TpuroHomerpudeckux GyHkuuily=1gx, y=cigx, y=arcigx, y=arcctgx ¥ IOCTPOEHHE 2
HX rpadHKoB.
Tema 8 Copeprxanne ydeOHOI0 MaTepHAJIA 28
Muororpannuk
. Bepiunbl, pebpa, rpasu uMHOI‘OFpaHHFKa. Passeprka. Muororpanasle yrael. DBroinmykisie 12
Tena MHOrOrpaHHukd. Teopema Oitnepa. Passéprka MHororpansmka. Ilpusma. Ilpamas u HaxIoOHHAS

npusMma. [Ipapuneiag npusma. [apannenenunen. Ky0. Iupamuna. Ilpasunsyas nupamua. Y cedcHuas
nupamuna. Terpasap. CuMmerpun B KyOe, B napajuienenunese, B npu3me u nupamuge. Cegenns ky0a,
1pu3MBl ¥ nupamuasl IlpescraBieane o HpaRMIIBHBIX MHOTOIPaHHHKaX (TeTpasape, Kybe, okTasipe,
goxekasape u mkocasape). Hwnmmap m xonyc. Yeedenunlii xonyc. OcHopanme, BplcoTa, OOKOBas
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NOBEPXHOCTE, obpasyromas, pa3peprka. OceBble CEUeHHs U CedenHs, Tapalicibhbie ocHoBanu:o. lap
u chepa, ux ceuwenus. KacarenpHas mrockocTs K cdepe. OO6veM u ero usmepenue. Mnrerpaibuan
bopmyna obrema. Popmynsl oOreMa Kyba, NPIMOYIOJBHOTO NapallieIetuneNd, IPU3Mbl, HHIHHADA.
@opmyner ofbeMa IUpaMHEIBI 4 KoHyca. QOPMYNBI IDIOIHAAHM TIOBEPXHOCTEH HMJIMHApA M KOHycA.
®opmyner 00beMa mapa u wiomanu chepel. [loxodue ten. OTHOINEHHS [II0LIAJAEH TOBEPXHOCTEH W
00BeMOB IOI0OHBIX TEIL.

HpakTHyeckue 3aHATHA 16
1. Hoctpoenue pa3BEPTKU NPH3MEIL, TIapajneaenuiie/a, MHPpaMHAbL TOJHOH H yCeUEHHOH. 2
2. Brumcnenge mionaau GOKOBON U HOJNHONW IOBEPXHOCTH NIPU3MEL, TapajUieNeunena, THpaMuas 2
[IOJIHOM U yCeuEHHOM.
3. Pemenwye 3ama4 NPUKIIAAHOIO XapaKTepa Ha BEIUHUCICHHE TUIOIATY TIOBEPXHOCTH TENA C 2
HCIIOJIB30BAHKMEM 3HAHKH O NPH3ME H IIHPaMU/IE.
4. TTocTpoenue pa3BEPTKH HUIHHAPA, KOHYyCa, YCeUEHHOro Konyca, PenieHue 3a5ad Ha HaxoxXIeHue 2
OCHOBHBHIX JIEMEHTOB TEJl BPAICHUS.
5. Pemenne 3aAa4 Ha BRIYHCICHHE 00BEMOB MHOTOTPAHHHKOB. 2
6. Pemienue 3a1a4 Ha BBIYHCIEHHE 00BEMOB TEJ BpAIEeHH:L. 2
7. Pemienue 3ana4 Ha BEIYHCICHHE IUIOITAIN TIOBEPXHOCTH TeJl BPaILECHHA. 2
8. Pemenue 3amad NPUKIIATHOTO XapaKTepa Ha BeIUHCIeHHe 00BEMOB 1 IITOMA el NOBEPXHOCTEN
FEOMETPUUYECKHX TEl. 2
Tema 9 Coxepxanue yaebHOro mayepraa 10
Yucnopas " "
HOC/IEAOBATEH [Mocnenoparensrocti. CriocoObl 3a4aHus ¥ CBOHCTBA YHCIIOBBIX nocsieAoBaTeMbROCTEH. Ilonstue o 4
e npeaerie IOCHeoBaTeNbHOCTH. TeopeMbl O Iperenax 1IOC/1eA0BATEMLHOCTEH. Hp&iﬂeﬂ $yHKIUE B
Mpenen TOUKe H Ha OeckoHeunocTH. Teopemnl o nipenenax ¢pyuknui. [ToHsTHe 0 HENPEepHIBHOR QyBKUMA
HHCII0BOH HpakTovecKue 3aHATHS 6
MOCACACBATEABH | | 3, 1anie UHCIOBBIX TOCIEAOBATENLHOCTEH PA3IMIHAIME CIOCO6AMY, BEIYHCIICHHE YWICHOB 4
OCTH. nocneoBaTenbHocTH. HaxoxaeHue npenesoB IoCae10BaTeIbHOCTeH.
1ipexen 2. TIpuMerenye IpeeIa K HCCNCA0BaHMIO QYHKIUHA Ha HETPEPHIBHOCTD 2
$OyYHKIHM
Tema 10 Conepxanue yuebHOro marepuajia 30
Hpomsgoanasn | Iloustue npou3BoaHol GyHKUNH, ce TeOMETPHYECKUM H QU3NYECKUH CMBICII. Y paBHEHHE KacaTebHON 12
¢yuxuun u e€ | K rpadpuky ¢ysxupy. IIpomsBoaHBIE CYMMBI, Pa3sHOCTH, NPOHM3BEIEHHS, uacTHbie. [IpOM3BOAHBIE
NPHIOKEHAS | OCHOBHBIX OJIEMEHTapHBIX (yHxiwil. IIpuMeHeHHe NpOH3BOJHOM K HCcaeg0Banuio (QYHKUME M

mocTpoenno rpadukos. [Tpoussoaubie oOpaTHOH QyHXIME W KoMmo3uuuy QyHknuu. IIpuMeHenue
NPOM3BOAHON K HCCHeNOBaHMI (YHKIHM Ha MOHOTOHHOCT M IKcTpeMmyMmel. Haumbonbimee u
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HauMeHblIee 3HaucHust QYHKUHE, Bropas npousBOAHASA, €¢ FCOMETPUYEeCKMH 1 (QU3NHecKHi CMBICIL.
[IpuMeserne FPOU3BOIHON BTOPOro MOPAAKA K MCCIEXOBAHNIO (yHKIMH Ha BBOIYKJIOCThL rpaduxa u
HaXOXKIACHHE To4eK neperuda.

HpaxkTuyeckne 3anarns 18
1. Haxoxaerue IpoU3BOAHBIX ACMEHTAPHBIX H CHOXKHEIX (YHKIHH. 4
2. Cocrasnesye YpaBHEHHS KacaTebHOH K rpadyKy QyHKIHH. 2
3. Tlpumenenne IPOH3BOAHON NEPROTO MOPSKa K HCCHENOBAHHIO (QYHKIHM HAa MOHOTOHHOCTH M 2
IKCTPEMYMEL (PYHKITHH.
4, Peimenue 3aJiad NPUKIANHOTO XapakTepa Ha HaxoXIeHHe HagOonbIero ¥ HAWMEHbIIErO 3HaYeHHs 4
(hYHKIHH.
5. TIpuMeHeHHe POM3BOHOM BTOPOTO TOPIKA K HCCHEHOBAHNIO TpadHKa QYHKIMH Ha BBEILYKIOCTh 2
u reperud.
6. Ucenenosanne dhynaxuuil MeromaMu puddepeRnuaipHOTO HCUHCICHNA H IOCTPOSHHE rpaduKa 1o 4
Pe3yIbTATaM HCCAENOBAHMYSL.
Tema 11 Copaepikanne yuebHOro Marepuana 18
Meppoobpasuas | IlepsooGpasuas u uHTerpal. Heonpenen&HHbIN uHTerpan H ero cBodcrsa. Pasmmaseie crocoGw! 8
H waTerpuporanua QyHKmui. Onpenen€HHBI HHTErpan W ero CBOMCTBA. 1 COMETPHUCCKUH CMBICH
HHTErpa onpenenéunoro uHrerpana. ®opmyna Herorona—Ilenbnuna. Ilpumepsl npuMeHcHHs HHTErpajia B
(hu3uKe ¥ FCOMETPUH.
 TIpakTiyecKkue 3aHATHA 10
1. Haxoxenue HeonpeaenéHoro HHTErpana. 4
2. Brerucnenue onpenenéHEoro HaTerpaia. 2
3. Penienue 3amay GU3HYESCKONO CONEPIKAHNS € NOMOILBIO ONPEAEIEHHOTO HHTErpaIa. 2
4, PemicHue 3a7ay reOMETPHYECKOT0 COJIEPIKAaHHS ¢ HOMOIBIO OIPeAeIEHHOIO HHTETpaa, 2
Tema 12 Conepxanue yaeOHOro Marepuaja 10
JAeMEHTDbI CobsiTHe, BEPOIATHOCTE COOBITHA, CIOKEHHE M YMHOKEHHUE BeposTHOCTEH. [Topstre 0 HE3aBHCHMOCTH
TEOPHH coObrruit. JlHcKpeTHas ciyuaifHas BelHYHHA, 3aKOH €€ pacupefeseHHs. YHCHOBBIE XapaKTepHCTHKH
BEPOATHOCTeH, | JHUCKpeTHOH cityuaiHoN BesmumHbL [loHgTHEe O 3akone Oonpmmx ukcen. Ilomsarue ¢ 3amauax 6
JeMeHTLI MATEMATHYECKON  CTATHCTHKM. [IpeAcTaBicHHe [JaHHBIX  (Tabnunsl, AWarpaMMbl, rpaduku),
MATEMATHYECKO | reHepaipHas COBOKYIHOCTh, BRIOOPKA, CpeHee apu@MeTHUECKoe, MeIuana. Perenue npakTHYeCKuX
i 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHRIX METOMOB.
CTATHCTHKH [pakTuyecKue 3aHATHA 4
1. Peinenne 3aia4 Ha OUpeeIeHHe BEPOATHOCTH ClydaifHoOro codnTud. 2
2. Pemenne npakTHYeCKuX 3a/ia4 Ha 00paboTKy YHCJIOBBIX HAHHBIX, BLIUHCACHUE UX XapaKTePHCTUK 2
Tema 13 Copepkanne yaedHoro MarepHa/a 24
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Vpapuenust 1 | YpaBHeHMs H CHUCTeMBl ypasHeHHMH. PaliOHaIbHBIC, WpPPANHOHAIbHBIE, [0KA3aTCABHBIE U 6
HEPABCHCTBA | TPDHTOHOMETPHYECKHE YPaBHEHWS ¥ CHCTEMBl. PaBHOCHIBHOCT, YPABHEHHM, HEPABEHCTB, CHUCTEM.
OcHOBHEIE TIpHEMBI MX peEIHeHUs {(pa3floXeHUE Ha MHOXMUTCIH, BBCACHHME HOBBIX HEW3BECTHBIX,
[OJICTAHOBKA, rpaduueckui meton). HepaBenctra. Partmonanbhble, HppaliOHaNbHbIE, TOKA3aTENLHBIC
i TPHrOHOMETPHYECKUE HepaBeHcTBA. OCHOBHEIC IPHEMBI UX pElICHUS.
Hcnonp3oBanue cBOHCTB M rpadukoB (yHKIWA NpH pemieHud ypaBHEHMII M HepaBeHCTB. Meron
uuTeppanoB. M3o0paxeHue Ha XOOPIHHATHOM IUIOCKOCTH MHOMKECTBa pENICHMH ypaBHEHHI H
HEPABEHCTB C ABYMs IIEPEMEHHBIMY H UX CHCTEM.
IlpakTHYecKne 3aAHATHS 16
1. PemmeHue uppaliiOHaIBHEIX YPABHEHHUH, CHCTEM YPaBHEHHH U HEPABEHCTB. 4
2. Pemenue moxa3aTeNbHBIX YPaBHCHUHA U HEPABEHCTB, CHCTEM YPABHEHUH U HEPABEHCTR. 2
3. Pemenwue norapudmuyueckux ypaBHeHH 1 HEPaBEHCTB, CHCTEM YPAaBHEHHUH U HEPABEHCTB. 4
4. PemeHue TPHrOHOMETPHYECKIX YPABHEHUIH U HEPABCHCTB, CUCTEM YPaBHEHHUH. 2
5. PeireHue HEpaBEHCTB METOJIOM HHTEPBAIOB. 2
6. Pemenue 3a1a9 NpUKIAIHOTO XapakTepa, CBOJAALIMXCS K COCTABICHHIO YPaBHCHUN, HEPABEHCTB M 2
HX CHCTEM.
Koutpoarnas padora 2
JK3amMeH
| Beero 273 42
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6. XAPAKTEPHCTHKA OCHOBHBIX BUJIOB
YYEBHOUJIEATEJBHOCTU CTYAEHTOB

Copepranue 00y41eHus

XapaxkTeplcTHKA OCHOBHBIX BHIOB YueOHOH
JEATENHLHOCTH CTYACHTOR
(1a ypopue yuedHpIX JelcTBHIH)

Brenenmne

Q3HAKOMIICHHE ¢ POJILIO MATEMATHKH B HAYKE,
TEXHHKE,  OSKOHOMEKE,  HHQOPMAMOHHBIX
TEXHOAOTHSX W MPaKTHYECKOH AEATEIHLHOCTH.
O3HakoMJleHHWe ¢ [eisMH @ H - 3aJadaMi
M3YYEeHHS ~ MATeMaTHKH TPH  OCBOCHHY
creruansrocrei CITO

Axarebpa

PazBurHe NOHATHH O 9HCTE

BrinonHernne apubmeTHHecKuxX JelcTruil Hax
YHCHAMY, COdYeTass YCTHBIC M IIHCHMEHHBIC
npuemsl.  Haxoxgenuwe — DpHOIHXEHHBIX
3HAQUEHWH  BENMYMH H  [OrperrHoCTed
BEIYMCIIeHMH (a6COMIOTHOH M OTHOCHTEILHON);
CPaBHEHME YUCIIOBBIX BHIPAKECHUI.
Haxoxnenne omubGox B IpeoOpa3zoBaHHAX H
BBIYUCIICHUSAX {OTHOCHTCS KO BCEM IIYHKTaM
HPOrpaMMBL)

Kopuu, crenenu, Jorapudgmby

O3HakOMIEHHE C TIOHATUEM KOpHA n-H
CTEIICHH, CBOMCTBAMH panvKaIoB 71
IPaBUIIaMH CPAaBHEHUS KOPHEH.
QopMynMpOBaHUE OIpPEISNCHUS KOPHA ¥
CBOMCTB KOpHeH. BpruucieHue # cpaBHEHHE
KOpHe#, BBLINOJMHEHHE NPUKHAKM 3HAUYEHHA
KOPHS.

[TpeoGpazoBanme 4YHCIOBBIX H OYKBEHHBIX
BBIDAYKEHUH, COTEPKAIUAX PagHKabl.
BremonHesue  pacderoB 1o dopMmyiam,

COZCPHKAlMM  PaIMKaIbI, OCYIIECTBIIAL
HEO0XO0 MBS MO/ICTAHOBKH 1
npeoOpasoBaHyisl.

OnpeneneHue paBHOCUIBHOCTY BBIPAXKECHHIH C
pamuxanamM#. PenleHHE  HpPPaUUOHANBHBIX
YpaBHEHHH.

O3HaKOMJICHHE C IHOHATHEM CTENeHH ¢
HeHCTBHTCIILHBIM ITOKA3aTENeM.

HaxoxneHue 3HAUeHMM CTENEHH, HCIIONb3YA
Ipu  HeoOXOOUMOCTH  MHCTPYMEHTANILHBIE
cpencTsa.

3anuchiBaHe KOPHS #M-H CTENeHW B BHIE
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CTCTIEHH ¢ ApOOHBIM [IOKa3aTeseM 1 HaobopoT.

QopMyIHpPOBAHUE CBOMCTB cTereHe.
Boruncienne cTeneHed ¢ paldOHAIBHBIM
TIOKa3aTeNeM, BBITIOJTHCHHUE NIPHKHJIKH

3HAYCHUA CTEIIeHH, CPABHCHHE CTETICHEMH.
IIpeobpazoBanme 4YHCIOBBIX H OYKBEHHEIX
BBIPKEHHUH, COICPIKALINX CTEIIeHH, TPUMEHST
cBOMCTRA. Pemenue FIOKa3aTe/IbHBIX
YpAaBHEHUIA.

OzHaKkoOMIICHHE C TIPHMEHEHWEM KopHeH u
cTeneHell [ipy BHIUUCICHUY CPETHUX, IEICHHM
OTpe3Ka B «30JOTOM CeUYcHUM». PeuieHue

IIPUKIIAOHLIX 3a4aq Ha CIIOXHLIC IIPOUECHTE]

Hpeobpasopanue
BLIpASKeHH I

anrefpanyeckux

BrmonHerne npeoOpa3oBaHUH BBIPAKEHHH,
npuMeHeHne  ¢GopMyn,  CBA3AHHBIX €O
CBOICTBAMHY CTETICHEH U HOTapHPMOB.
OnpegencHue 06JaCTH JOMYCTUMBIX 3HAYEHHH
aorapuGMUISCKOTO Pemenue
norapapMHIECKHX YpaBHEHNH

BBIpAXKEHU .

OcnoBbl TP

TOHOMETPHH

(OcHOBHDbIC IOHATHH

M3ygeHre pagwaHHOTO METOAA H3IMEPEHHs
VIJIOB BpAlllCHHsT M WX CBA3M C IpajlyCHOMH
Mepoil. M3obpaxenwe yrioB BpanieHUs Ha
OKPYXHOCTH, COOTHECEHHC BEIMYHHBLI YIVIA C
ero  pacmonoxenueMm.  dopmynmpopanue
OTIpeCICHHE TPHTOHOMETPHYCCKUX (QYHKIIMIA
JUIE  YTJIOB IIOBOpOT2 M OCTPBIX  YIJIOB
IEPSMOYTONILHOTO TPEYTOIbHUKA ¥ OOBsICHEHUE
HX B3aMMOCBI3U

OcHoBHBIE TPATONOMETPHIECKRHE
TORACCTRA

IipaMeHeHNE OCHOBHBIX TPUTOHOMETPHIECKIX
TOKIECTB  JUHI
TPUTOHOMETPHUYECKHX (DYHKUMH HO OmHOH u3
HUX

BBIYHCIICHM I 3HAYCHHI

IIpeobpazoBanus mpocreifumx
TPHTOHOMETPHIECKHX BbIPAKeHuil

Wzyuenue OCHOBHEIX popmyn
TPUTOHOMETPHH: (hopmyIel CIOKCHHS,
yIABOCHUS, peoOpa3oBanus CYMMBI
TPUTOHOMETPHUECKHX (byHKIH#I B

[IPOU3BEAEHNE U IPOM3BEINCHUS B CYMMY H
[PUMEHEHUE TpHU
TPHTOHOMETPHYECKOTO
YIIPOILICHHS €ro.

O3HAKOMJCHHE CO CBOWCTBAMH CHMMETPHY

BBIUHCICHHH
BBIPAKECHUS

3Ha4YCHUA
H

TOYEK Ha eNUHUYHOH  OKPY)XKHOCTH H
NpUMEHeHHe WX ANS  BemBoAa  GopMyn
IIPUBEICHUA
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Hpocreiimue TPATOHOMETPHYECKUe
VPaBHECHHH M HEPABEHCTRA

Pemenne Ho bopmynam 1%
TPUTOHOMETPHYECKOMY KPYFY NPOCTEHIHEX

TPHUTOHOMETPUICCKHX YPaBHCHHHN.

IlpumMenenre 00mHUX METOHNOB  PEINEHHA
ypaBHeHHH (UpHBEIEHYE K  JHMHEHHOMY,
KBafpaTHOMY,  METOL  pasNoXeHHs  Ha
MHOXUTENIM, 3aMCHBl HEPEMEHHOH) IpH

PEHICHUYU TPHIOHOMETPUYECKHX YPaBHECHHH,

YMeHuMe orMedats Ha  Kpyre  pelieHud
IIPOCTERHINK TPUIOHOMETPHYCCKHX
HEpaBCHCTB
APpPKCHHYC, ADKKOCHHYC, OspakoMyeHHEe ¢  HOHATHEM  OOpaTHBIX
APKTAHTEHC THCIA TPUTOHOMETPUUECCKUX QYHKIHIA.
Hzyyenue onpeaeIeHuH apKCHHYCR,
apKKOCHHYCa, apKTaHIeHca Yycna,
dopmymupoBanue ux, H300paKeHMEe Ha

ENUHUYHOW OKPYXKHOCTH, NIPHUMEHCHHE IpH
pelnenuy ypaBHeHui

DypKIHA, HX CBO

HerBa M rpadpuxku

Oyukuun.
IlennTHe 0 HENPEPHLIBHOCTH PYHKIHN

O3HakoMJIEHHE C IIOHSTHCM nepemeHHOﬁ,

pEMepaMu 3aBMCUMOCTEH MEKIY
mepeMeHHbpIME, O3HAKOMICHHE ¢ NOHSTHEM
rpaduka, OUpeAeCHUe  IIPHHAIIEKHOCTH

Touku rpadpuxy oysxuun. OnpeneneHyie no
$opmysie mpocTeiinei 3aBHCHMOCTH, BHAA ee
rpapuka. Bripakenue no ¢opmyse oxHOH
HepeMEHHOH gepes apyrue.

O3HakoMyieHHE ¢ onpenelicHHeM (QyHKINY,
dopmynuporanue ero. Haxoxnenue obnactu
onpezenenus 1 obnacty 3HaveHut GyHKHIN

CpoiicTBa pyHKIIH.
I'pajpuaeckan mgTepupeTanus.
Hpumepsi
(GYHKINOHAJIBHBIX 3aBHCHMOCTEH

PCAJIBHLIX ITPOIIECCAX M ABJCHMIIX

O3HaKOMIICHHE c IIpUMepamMu
(YHKIMOHAIBHBIX 3aBUCHMOCTER B pealbHBIX
Hpoileccax U3 CMEXHBIX JUCIIHIUIMH.

OspakxomieHnne c JIOKa3aTenbabIMI
HEKOTOPBIX CBOKCTB
JIMHEHHOM KBaJpaTu4yHO!  (QyHKIHH,
npoBescHHE HCCIIE0BaHMS JTHHEHHOHN,
KyCOUHO-THHEeHHOH, apo0HO-nHHeHnoH
KBa/ipaTUuBOH  (yHKUHIH, ux
rpaduxon. TlocrpocHne u ureHue rpaduKxoB
dyuxumit. Heenenosanue QyHKIHM.

CocTapjieHHe BHJOB QYHKIHH NO AaHHOMY
YCIIOBMIO, PEHICHHE 3afad Ha ODKCTPEMYyM.
Beionnenue — npeobpasoBaHuii  rpaduka

byuxnuy

PacCy X ICHUAMHU
"

NMOCTPOCHUE
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Obpatbie byHKIIM

Msyuyenune moHATHs 0OpaTHOH  QYHKUKH,
ONpeNeieHde BHA W IOCTpOeHHME TIpaduxa
o0parHOH (QYHKIWY, HaXxoxaeHue ee obacry
ompedeneHHs W 0ODNacTH  3HAYCHMH.
IMpuMeHenne  cBoMcTB  QyHKUMH  mOpH
HCCIEIOBAaHHH YpPaBHCHUH W pELICHUH 3a/1a4
ma oKkcTpeMyM. O3HaKOMJIEHHE ¢ NOHATHEM
CROXKHOM QYHKUHH

CreneHubie, NOKa3aTeIbHbBIE,
JaorapupMuIecKae u
TPHroHOMeTpHYecKHe GYHKIHNM.
O6paTHbie TPUrOHOMETPpHIECKUC PYHKIHH

GYHKOHH 1O
Onpenenerue
rpaduxe O ee

3HaYCHUH
apryMeHTa.
OOJOMKEHMA TOYKH HA

Brrarcnenue
3HAYECHUIO

KOOpAHWHATAM ¥ Hao0OpOT.

Hcnonp2osanme  cpobicts  dywxmmd i
CpaBHEHHS 3HAYCHUH cTeneHel H norapudmMos.
[Toctpoerrne  rpagukoB  CTEHEHHBIX  H
aorapupmudeckux QyHKIui.

PemeHre noka3areNbHBIX U JOrapu(pMHYECKUX
ypaBHEHHH M HEpaBeHCTB HO H3BECTHLIM
ANTOPUTMAaM.

O3HaKOMJICHHE C IIOHSTHEM HENPEPEIBHOH
neprofnueckoll Gyyrkuny, QopmynupoBanue
CBOMCTB CHHYyCa M KOCHHYCA, TOCTPOCHUE HX
rpapuKoB.

(O3HakoMIEHHE € TIOHATHEM TapMOHUYECKUX
KoneOaHui W TpUMEpaMH FapMOHHYECKHX
xoneGanMi IS ONMCAHWA IIPOLECCOB B
bu3uKe ¥ gpyrux odIacTsIX 3HAHUS.
OsnakoMieHyue ¢ IIOHATHEM  Pa3pPhIBHOM
nepuoaudeckol  QyHKIHYE, (OpPMYyIHpPOBaHUE
CBOMCTB TaHTEHCa M KOTAHIEHCA, IOCTPOESHHE
HX TpadUKOB.

[lpumenenne  cBoMicTR  QyHKHHEHA i
CPABHEHHS 3HAUCHUH TPHTOHOMETPHYECKHX
(ByHKIIAH,
YpaBHEeHUH.
ITocTpoenue rpadukos oBparHbIX
TPUIOHOMETPHICCKHX byHxmmii u
orpeJiesieHue 110 rpauKamM ux CBOMCTS.
Bemosnnenne npeodpazopanus rpahukon

pPeIICHEd  TPHIOHOMETPHYECKUX

Haxana MaTeMaradeckoro agajnza

IocaeaoBareabLHOCTH

O3HakOMIeHHEe ¢  IIOHATHEM  YHCIOBOH
TOCIEAOBATEILHOCTH, Criocobamy ee 3a/1aHusl,
BLIUMCICHUIMH e¢ YISHOB.

OszpakoMIicHHe C

NoCcIeaJ0BaATCIIBHOCTH.

HOHATHEM pexncna

O3HAKOMJICHHE c
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BBRIYHCTICHICM OECKOHEYHOro
YHCIOBOTO DAAa HA IIPHMEPE BBLIYMCIEHHS
yOBIBAXONIESH

CYMMEBI
CYMMBI OeckoHedHO
reOMETPUUYECKOH IIPOrpeccH.
Pemenne 3amad Ha npuMeHeHue (HOPMYIBI
CYMMBI OCCKOHEYHO YOBIBAOHIEEH
reOMETPHYECKOH HPOTrpeccuu

HpowspoaHan u ee nNpuMeHeHHE

O3HAKOMIICHHE C TIOHATHEM TIPOM3BOTHOM.

W3ygenne H GOpMyAHpOBaHME ee
MEXAHHYECKOTO M TEOMETPHYECKOIO CMBICTA,
H3ygeHue AJITOPHTMA BBIUUCIIEHHS
OPOM3BOJHON Ha  IIpHEMepEe  BBIYHCACHHA
MTHOBCHHOH CKOPOCTH 51 YIJIOBOFO
Koa(pduIHeHTa KacaTeIbHOH.

CocTaBneHue ypaBHEHHsS KacaTelbHOH B
0b1reM BUJIE. YcBoeHHe HPaBHII

mudbepesuupoBanus, TadanIB TPOU3BOAHBIX
9MEMEHTAPHBIX (DYHKIUHM, IpHMEHEHHE s
muddepennpoBannd QYHKIMA, COCTaBICHUS
VpaBHEHHS KacaTelbHOMH.

W3zyuenne TeopeM O CBI3H CBOHCTR QYHKIUH U
IPOU3BONHOH, HOPMYIHPOBKE HX.

IlpoBeneHne ¢ HOMOINBIO  HIPOM3BOJHOM
YICCIIETOBAHHUS GyHKIHH, 3aJaHHON
Gopmynoit. YcTaHOBNEHHWE CBS3M CBOHCTB

(YHKIHK ¥ TPOM3BOTHON IT0 UX rpadukam.
[TpuMeHeHNHE NPOM3BONHOM It PEHISHUS
33724 Ha  HaxOXJCHHE
HAXMEHBIIETO 3HAYECHHS W HAa HAXOXKIEHHE
3KCTpPEMyMa

HauOboOJIBIeTo,

HeppooOpasuaa u uHTErpas

O3HaKOMJICHHE ¢ IIOHATHEM HHTETpana u
11epBo0dpazHoil.

Wsyuenue IpaBUIIA BBIYUCICHUS
nepooOpazHol u  TeopemMbl  HproToHa—
Jefibauua.

Penrenue 3amau Ha cBg36 nepBooOpazHoil U e
IPOU3BOMHOH, BBIYUCIACHHE UTePBOOOpasHOM
LS TaHHOHM QYHKLUHH.

Pemenne 3a7ad HAa NPUMEHEHHE WHTErpaia
JUIS  BLIYUCHEHHA (HAUYECKHX BEIWYMH U

nomanei
YpasHeHHA H HePABCHCTBA
YpaBHenus # CHCTEMBI YpaBHEHIH O3HaKOMJICHHE C TIPOCTEHIONMH CBEICHMAMA O
HepaBeHcTBa M cHCTeMbI HEPABEHCTB C | KOPHSX anredpanyecKux YpaBHEHHH,
JBYMS IiepeMeHHBIMH HOHATHAMM  HCCIAE/OBAHMS  YPABHEHHH W
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CUCTEM YpaBHEHHI.

Uzyyenue TEOPHHU PaBHOCUIBHOCTH
ypaBHeHuH W ee npumeHeHus. [losropenue
3d0MCH pEIieHHs CTaHJapTHBIX YpaBHEHuUi,
NIPHEMOB NpeoOpa3OBaHUsSI YPaBHEHHMH Ul
CBEJEHHA K CTAHJIAPTHOMY YPaBHEHUIO.
Penrenne palniOHANbHBIX, HPPALMOHANBHBIX,
HOKA3aTeHbHBIX M TPHTOHOMETPUYECKHUX
YPaBHEHUM U CHCTEM.

Hcnonp3oanue  CBOHCTB ¥ rpadukos
byHKIME g pemeHMs  ypaBHEHHH.
IloBTOpEeHHE OCHOBHBIX NPHEMOB pEHICHHS
CHCTEM.

Pemenue ypaBHEeHMH ¢ HPUMEHEHMEM BCEX
TpUeMOB  (Pa3lOXEHHWs Ha  MHOXUTENH,
BBCJICHHSI HOBBIX HEHM3BECTHEIX, HOJICTAHOBKH,
rpaduIecKoro MeToa).

Pemenne cucteM ypaBHEHHH ¢ HPUMEHCHHMEM
paznyHeX  cocoboB.  O3HAKOMIIEHHE C
OOIIMMH BOIIPOCAMH peIlieHns HEepaBCHCTB U
HCIIOIB30BAHKUE CBOUCTR H I'PaduKoB QyHKITHA
IIPU penieHn HePaBeHCTB.

Peirenyie HEPaBEHCTB M CHCTEM HEPABEHCTB C
HPYMEHEHUEM Pa3IuYHEIX CI0c000B.
[pumeseHue MaTreMaTHUYECKHMX METOHOB s
pPCIHEHMS  COJACPIKATeNbHBIX  33Ja4 U3
pa3IMYHBIX oOnacTell HayKd H IPAKTHKH.
VurepnpernpoBasse pe3ynbTaroB € y4eTOM
peabHEIX OTPaHUYCHUH

DneMeHTHI KOMOHHATOPHUKH, TEOPHN BePOSTHOCTEH M CTATHCTHKH

OcnoBHbIe HOHATHA KOMOHHATOPHKH

Mzyuenne mpaBHna  KOMOMHATOpUKHM U
IIpUMEHEHHE NPH PEHICHHH KOMOHHATOPHBIX
3ajad.

Pemrenne KOMOHHATOPHBIX 3aJad METOAOM
nepedopa U Mo NpaBuily YMHOXKEHHUS.
O3nakoMieHye ¢ OHATHAMH KOMOWHATOPHKA:
pa3MENICHUAMH, COUYCTAHMSIMH,
TepeCTaHOBKaMH W QopMynaMM AId  HX
BBIYUCIIEHHS.

O6nacHeHHE W HpuUMcHEHHe QopMyn d
BBIYHCIICHUS pasMEIICHHH, [epeCTanoBOK H
coueTaHuil IpH PEeIICHUM 3a/1au.
OsnakoMicHue ¢ Ouwnomom HproToHa ¥
TpPEyTrOIBBUKOM [Mackans. Pemenue
[PaKTHYSCKHX 3a7a4 C  HCIOJIb30BAHHEM
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IOHATHH ¥ IpaBwiI KOMOHHATOPUKHI

DJIeMeHTHI TEOPHH BEPOSITHOCTEH

Vzyuenne
BEPOSATHOCTH, CBOUCTB BEPOATHOCTH, TEOPEMEI
0 CyMMe BEPOSTHOCTEH.

Pacemotpenue IPUMEPOB BBIYUCTICHIS
BEPOSTHOCTEH. Pemenue 3ana4 Ha
BBIYHCIICHHE BEPOSTHOCTEH COOBITHH

KJIaCCHYECKOro ONIPCACTICHU

Ilpencrapiaenue JAHHBIX (radmmubl, | O3HAKOMIICHUE C IIPEICTaBICHUEM YHCIOBBIX
AHArPaAMMBL, TpadhHKH) JNaHHBIX H WX XapakTePHCTHKaMH. Perenme
IpaKTHYECKHX 3a37a4 Ha 00paboTKy YHCIIOBBIX
NAHHBIX, BBHIYUCICHUE HX XapaKTEPHCTHK
I'eomerpus

prlele H IVIOCKOCTH B
HpOCTPAHCTEBE

QOpMYIHPOBKa B NPHBEACHHE JOKa3aTeNbCTB
HPH3HAKOB B3AUMHOIO PACHOIOKEHHUS IPAMBIX
¥ IUtockocted. Pacnoznapanue Ha 4epTexax u
MOJEISX PasIHYHBIX B3aHMHOTO
PAacHOJIOKEHHS  MPAMBIX H  IUIOCKOCTEH,
apTyMEHTUPORAHUE CBOUX CYXACHHH.
DopMynupoBaHUEe OIPENEeTCHUH, IPU3HAKOR U
CBONCTB MapasiieIbHbIX U HepIIeHIUKYISPHBIX
ILTOCKOCTEH, IBYTPAHHBIX U TUHEHHBIX YIUIOB.
BelmonHeHHEe  MOCTPOSHHS  VIVIOB  MEXKIY
OpSIMBIMH, UpAMOH H IJOCKOCTBIO, MEXKIY
IUIOCKOCTSMHY II0 ONHCAHMIO M pacno3HaBaHHe
HX Ha MOJENsX.
ITpumenenue
PacIIOIOKEHHS TIPAMBIX W IUIOCKOCTEH IIpH
PELIeHHH 3a71a4.

Hzobpaxenue PHCYHKaX 74
KOHCTPYHMPOBAHHE Ha MOJeNAX
NEPIEHIMKYISPOR M HAKJIOHHBIX K IIJIOCKOCTH,
MPSIMBIX, TAPaICHBHBIX IINOCKOCTEH, YIIOB
MEXIY MPAMON ¥ MIIOCKOCTHIO ¥ 000CHOBaHUE

cly4daeB

TIPA3HAKOB 51 CBOHCTB

Ha

HOCTPOCHHUS.
Pemnenne 3anad Ha BEITHCIICHHUEC
TECOMCTPHYCCKHX BCIIHYMH. OrnuceiBanue

paccTosHUS OT TOYKH JO IIIOCKOCTH,
OpsAMOM 0 IJIOCKOCTH, MEXKZY ILIOCKOCTAMH,
MEXKIY CKPEHIMBAIOIIMMHUCS HPSMBIMHU, MEKAY
IIPOU3BOIBHEIME QUTYpaMu B IIPOCTPAHCTBE.

dopMyIMpOBaHKUE U JOKA3BIBAHHE OCHOBHBIX

oT

TeOpeM 0 pacCTOSHUAX (TeopeM
CYLIeCTBOBAHMS, CBOHCTBRA).
H3obpaxenne Ha deprexax M MOIEIAX

pacCToAHNA U 000CHOBaHHE CBOMX Cy}KﬂeHHﬁ.
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Onpenenedue ¥ BBLIYHCICHME DAcCTOSHHH B
npocTpancTre. [Ipumenenne QopMys U TEOpeM
TUTAHAMETPUH A/ penleHnsa 3aaad.
O3HakoMIIEHHE ¢ MOHATUCM IApanieIbHOro
OPOCKTUPOBAHUS YU €r0  CBOMCIBAMHU.
DOpMYIMPOBAHUEC TEOPEMBI O  TLIOMEAAH
OPTOrOHANBHON IIPOESKIMY MHOTOYTONBHUKA.
ITpumenenne Teopunm I ODOCHOBAaHHSA
IIOCTPOCHMH U BBIYHCIICHUI.
ApryMeHTUpOBaHHE CBOUX CYXKICHWH ©
B3aMMHOM pacCIIONOKEHUM [IPOCTPAHCTBEHHBIX

duryp

Muororpanauxu

Onucanye u XapaKICpUCTHKA Pa3JIA4HBIX
BHJIOB MHOTOTPAHHHKOB, [CPEUHCICHHE MX
3JIEMEHTOB ¥ CBOHCTB.

Mzobpaxenue MHOTOTPaHHHKOR )%}
BBHIIIOTHEHHE 1IOCTPOCHUS Ha H300PAKEHUIX H
MOJIENSIX MHOTOT DPAaHHHKOB.

Brravcnenne MMHEHHBIX 3EMEHTOB U YITIOB B
IIPOCTPaHCTBEBHBIX KOH(HTryparusx,
apTYMEHTUPOBAHHUE CBOMX CYXICHHUI.
XapakTepHCTHKA W W300paXKeHHe CedcHUs,
PasBEPTKH  MHOTOTPAHHUKOB,  BBIYHCIICHHE
onIaAe IOBEPXHOCTEH.

[octpoenne rmpocredmux ceueHud Kybda,
npusMbl, mupamMuel. pumenerne ¢axtor u
CBEACHHUH U3 IIaHUMETPUH.

O3HakOMJICHHE C BHIAMM CHMMETpUH B
IIPOCTPaHCTBE, (GopMyIHpPOBAHKE
oupeieNneHHE U cBoifcTB. XapaKTepHCTHKA
CUMMETPHE TeJ BPaLIeHU ¥ MHOIOT PAaHHHKOB.
Ilpumenenue  CBOHCTB  CHMMETPUM  TIpH
pelneHuH 3a1a4.

Hcnons3opanue NpuoOpeTeHHBIX 3HAHUH 1J1s
HCCJICZIOBAHUS X MOJCAMPOBAHUS HECIOMKHBIX
3a1ad.

Hzobpaxensie OCHOBHBIX MHOTIOTPaHHHMKOE H
BEITIONTHECHHUE PHCYHKOB IO YCJIOBHSM 33184

Tenan HOBCPXHOCTH BpalHeHus

OzHakoMyeHME C© BHJAMM Tell BpAlIEHUS,
(dbopMmynupoBaHBe UX ONPEE/ICHHH U CBOHCTB.
QopMmynupoBaHHEe TEOPEM O CEYCHHH IIapa
MJIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOM K
chepe.

XapaxkrepucTiika H  H300paxeHue el
BpailCHuUs, HX Pa3sBePTKY, CCUSHHA.
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Pemenue 3agady Ha TMOCTPOECHHE CEUCHMH,
BBHIYMCICHHE  JUIMH, PAcCTOSHMH,  VIJIOB,
IUIoIIAaAeH. [Tposenerue  OKa3aTETBHBIX
paccyXICHHH NpU pelIeHIH 3a4ad.
IlpuMmeHeHHEe  CBOMCTB  CUMMETPHH  HIpH
peliesHdy  3a]a4  Ha  TeJa  BpalleHMs,
KOMOHHAIHIO TeJl.

Ws00paxkeHHEe OCHOBHBIX KDYIABIX TeN M
BBIFIOJHEHHAE PUCYHKA IT0 YCIOBHIO 3a4a4K

Usmepenus B reoMeTpun

O3gakoMiaeHHe ¢ DOHATHSMH IUIOIamM H
o0bpeMa, AKCHOMAME H CBOHCTBAMH.

Pelmenue samad Ha BRIYHCICHHE ITUTONIanei
MTOCKHMX duryp c HpPUMEHEHUEM
COOTBETCTRYIOMIMX QopMya ¥ (akToR u3
LIAHUMETPHH.

Msydenne TeopeM O BBHIYHCICHHH OOHEMOB
OPOCTPAHCTBEHHBIX Tel, pPEINeHHEe 3aJa¥ Ha
puMeHeHHE GOPMYJI BEIMUCICHUA 0OBEMOB.
Wsyuenue dbopMyt AN BEIMUCIEHHS
MJIOINAACH TOBEPXHOCTEH MHOTOIPAHHUKOB H
TEN BpalICHHUS.

OzHakoMJIGHHE C METOJAOM  BBEIYMCIEHHS
T70LIaIM TOBEPXHOCTH ChEpEhL.

Pemenue 3amad Ha BBIYHCICHHE ILIOIIANEH
MIOBEPXHOCTH IPOCTPAHCTBEHHBIX TEN

Koopauuatel 1 BeKTOPDI

OznakoMieHHe €  TOHATHEM  BEKTOpa.
V3ydeHue NeKapTOBOH CHCTEMBI KOOPAHHAT B
HPOCTPAHCTBE, [OCTPOCHHE MO 3aJaHHBIM
KOODJIMHATAM  TOYeK WU IIOCKOCTEH,
HaXOXICHHUE KOOPIHHAT TOYEK.

Haxoxaenye ypapHeHuH OKPYKHOCTH, cdepEI,
IUTOCKOCTH. BBI4MCICHUe PAacCTOSHUN MEXIY
TOYKaMH.

HszyyeHue CBOMCTB BEKTOPHBIX  BCIHYHH,
HPaBUJl Pa3jlOKEHUS] BEKTOPOR B TPEXMEPHOM

1IPOCTPAHCTRE, IpaBUil HaxOMKAECHHUS
KOOPIMHAT BEKTOpa B HPOCTPAHCTBE, IIPABHI
JeHcTRHH c BEKTOPAMHY, 3aJaHHbIMH
KOOpIMHATAMH.

[IpuMeHeHne TeopUd TPH PELICHUH 3anad Ha
HeHCTBHS C BEKTOPAMH.

Wsyuenue CKANSPHOTO [IPOU3BEACHUS
BEKTOPOB, BEKTOPHOTO YPaBHEBHS HPAMOH H
WwiockocTu.  llpaMeneHHe — TeopHM  1IpH
pereHUy 3ajad Ha HEHCTBHA C BEKTOPaMI,
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KOOpPZAMHATHEIE METON, IIPUMEHEHHUE BEKTOPOB
IUIS.  BBHIYMCIHCHHUS  BEIHYHH  YIJIOB M
pacCTOAHUIHA.

O3HaKOMIICHHE C JIOKa3aTelNbCTBAMH TEOpEM
CTEpEOMETPHH O B3aHMHOM PacCHOJIOXKEHUH
OpsSMBIX M IUIOCKOCTEH ¢ HCIONB30BAHMEM
BEKTOpOB
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7. VYAEBHO-METOIMYECKOE I MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHE HNPOT'PAMMBI YYEBHOI'O HPEAMETA

Jins peammsanuu niporpamMel yaebnoro npeamera OOIly.04 Maremaruka B
OBITOY «KOMT» umeercs yaeOHbi KabuHeT «MaTteMaThKa ¥ CTATUCTHKAY.
O6opynoBanne yuyeOHOro kabuHeTa:
— TI0CaIOYHbIE MECTA 10 KOJUYECTBY 00yUaIONHXCs;
— pabouee MECTO NPENOAABATENS;
— YepTeKHbIC HUHCTPYMEHTHL: JIMHEHKA, JJIIIUIIC, TPAHCIOPTHUD;
— CTepeoOMEeTPHUeCcKHe MOACIN MHOTOIPAHHUKOB M TEJI BpalLleHUs.

HugakTuieckue MaTepHasibl:

1. Metoguueckue pPeKOMEHIALUA 10 BEIMOJHEHMIO NpakTHYecKuX paboT Io
yuebHOMY npeamery OOIly.04 MartemaTuka.

2. KoMrmnexT 3aaguit J7s MPOBEIEHUS NMCHMEHHbIX KOHTPOIBHBIX padoT.

3. KomrutexT 3afasuil U180 NPOBENIeHUS ITHCbMEHHOTO AH((epeHIIMpOBaHHOIO
3a4era.

4. Jx3aMeHallMOHHBIE MaTepUaTbL.
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8. JUTEPATYPA

Anda cTyeHToB:

1. BamMakos M.U. MaTteMaTtuka: yueb. 1 CTYA. YIpPEXAeHUN cpel. npod.
obpazopaHusa/ M.M. bammMakoB. -5-e u3g., crep. -M.. Uspartenbckuii LeHTpP
«Axkagemus», 2018. -256 c.

JlononHUTeIbHAA AUTEepaTypa:

1. Ata”acaH JI.C. Teometrpua. 10 - 11 xjgaccel: y4eOHUK JJA
061{e06pa30BATE/IbHBIX VUpPEeXAeHUH: 06a30Bbll U NpodUAbHBIN ypOBHH /[
Aranacan JI.C,, Bytysor B.®. u gp.- M.: [Ipocsemenue, 2018. - 255 c.

2. boromousioB, H. 11-e u3z., nepepad. u gon. — Mocksa: M3gaTenbCcTBO
Opaiit, 2020. — B. IlpakTuvyeckue 3aHATHUA N0 MaTeMaTuke B 2 4. Yactp 1:
y4ebHoe T10cobue AAsA CpefHero npodecCHOHaIbHOro 06pa3oBaHusA /
H. B. BoromonoB. —326 c¢. — (IIpodeccuoHanpHoe obpasopanue). — ISBN 978-5-

534-08799-4. — Tekcr: anexktpoHHbil // 3BC Wpaut [caitt]. — URL:
https://urait.ru/bcode/449005

3. boroMonos, H. B. MaremaTtukKa: y9eOHUK st CpeJHero
npodeccuoHanbHoro obpasosanusa / H. B. Boromosos, I1. U. CamoiieHKo. — 5-e
usf., nepepad. m gon.— Mocksa: UzpatensctBo HpaiT, 2018.— 396c —
(llpodeccuoHanbHoe o6GpasoBanue). — ISBN 978-5-534-02325-1. — TekcT:

anekTpoHHbId // DBC 0pa#T [caiiT]. — URL: https://urait.ru/bcode /413460

4. boromosioB, H.B. Teomerpusa: ydyebHoe nocobue JJasi CpefHEro
npodeccuoHanbHOro obpasopanus / H. B. boromosioB. — MockBa: Y3gaTenbcTBO
Oparit, 2020. — 108 c. — (IIpodeccuonanpHoe obpaszoBaHue). — ISBN 978-5-
534-09528-9. — Tekct: anekTpoHHbld // 3BC Hpa#Wt [caiit]. — URL:
https://urait.ru/bcode /449038

Juast npenogasareJieii:

1. ®enmepanenbiii 3akoH or 29.12.2012 Ne 273-®3 «OO6 o0pazoBanud B
Poccutickoit @enepanmmy.

2. Ilprika3 MunucrepctBa o0pazoBanusd u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKIECHUH  (elepalbHOrO TOCYJapCTBEHHOTO 00pa3oBaTesibHOTO  CTaHAapTa
CpefiHero (II0JHOro) obIIero 0o6pa3oBanusy.

3. Ilpuxa3 Munucrepctsa oOpazoBanus u Hayki P@ or 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuH B Ilpukas MunucrepcTBa oOpasoBaHus ¥ Hayku Poccuiickoi
Genepannu ot 17.05.2012 Ne 413  «O6  yrBepxkaenun  (enepanbHOro
TOCYIApCTBEHHOIO  00pa3oBaTeNBHOTO CTaHAapTa CpeaHeTo(ITONHOTo)  OOIIero
0obpazoBaHu.

4. Hucemo [enmapTraMeHTa rocygapCTBeHHOM MONMTHKH B cdepe MOATOTOBKU
pabounx xazpos u JI10 Munucrepcrsa o6pazopanus 1 Hayku PO or 17.03.2015 Ne
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https://urait.ru/bcode/449005
https://urait.ru/bcode/413460
https://urait.ru/bcode/449038

06-259 «PexoMenganyy Mo OPTaHM3AIMU TOMYYEHUS CPeaHero oduero oopa3opanus
B IMpEAcnax OCBOSHHS O0pa3OBaTEeNbHBIX MPOrpaMM CpemHero NpodeccHOHAIBHOTO
oOpazoBanms Ha 0aze ocHOBHOro ofmero o0pa3oBaHHs ¢ y4eToM TpeOOBaHMM
(GenepalbHBIX [OCYNAPCTBEHHBIX 00pA30BATENbHBIX CTAHAAPTOB W MONydaeMoH
npodeccun WM CrEIUATBHOCTY CpeaHero MpohecCHOHAIBHOTO 00pa30BaHusD.

HuTepHeT-pecypenl:

1. Poccwmiickas snexTpoHHas mkoja — (1. pecype) https://resh.edu.ru/

2. Enviaas xoMIeKnus LHUQPOBHIX 00pa30BaTelbHBIX pecypcoB - (1. pecypce)
school-collection.edu.ru

3. Mudoypok — (Di1. pecypce) infourok.ru

4. Pemry EI'D — (Oum1. pecype) ege.sdamgia.ru


https://resh.edu.ru/
collection.edu.ru
infourok.ru
ege.sdamgia.ru

JIMCT AOTOJTHEHUIT ¥ U3MEHEHHI1, BHECEHHBIX B PaG04yIo IPOrpaMmy
yueoHnoro npegmera 00Ily.04 MaremaTnka

Bepymwuii npenogasatesb: H.A. KocreHnko

Jono/iHeHH ¥ U3MeHeHHUA B paGodeii mporpamMme y4eGHOro npeaMera
Ha 2021/2022 y4e6GHBIN roj

Ha ocHoBauuu npukasa ot 5 aBrycrta 2020 r. N2 885/390 «0 npakTudeckou
NOArOTOBKE OOyYaIILUXCA» B pabo4yyr NpOorpaMMy BHeCeHbl CeAyIolue
HM3MEHEeHHUS:

1}B pasgen 2.1 O6beM yuyebGHOro npegMeTa U BBl Yy4eOHOU paboTbl BHECEHDI
4achl IpaKTUYeCKOU MoAroToBkU (42 yaca - ctp. 11);

2)B paspen 2.2 TemaThyeckuil IJIaH M cojepKaHHe y4ebHOro mnpenMeTa
OOIly.04 MaremaTtnka  [A00aBJIeHO pacnpejieJieHHe 4YacOB INPaKTHYeCKOH
HNOAFOTOBKH {cTp. 12 - 18)

W3meHeHua yTBepxAeHbl Ha 3aceganuu [(IJK npenogaBatenei
MaTeMaTHYeCKHX U eCTeCTBEHHOHAYUYHBIX YUeGHBIX INpeJMeTOB U JUCHMIJIUH,
npoTokosa N2 10 ot «17» utoHsa 2021 r.

IIpenceparens I{I))K //“;7} H.B. Hukonaenko
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