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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma oOmieoOpasoBarenbHOr0 mpeaMera «MaTemaTtuka» NpeaHa3HadeHa
JUISL W3Y4YeHHUS B TNpodecCHOHANIBHBIX 00pa30BaTEeNIbHBIX OpPraHMU3alMsIX, PeaTH3yIIIUX
00pa3oBaTeNbHYI0 TMPOrpaMMy CpelHero oOmero o0pa3oBaHUs B MpeAeinax OCBOCHHS
OCHOBHOM TpodeccronanbHOl oOpazoBaTenbHO nporpammbl CITO (OITOIT CITIO) na 6ase
OCHOBHOTO 00mmero oOpa3oBaHWsi NPU  MOATOTOBKE KBaTU(UIIMPOBAHHBIX paboYmX,
CITy>Kalux no mnpodeccun 35.01.13 TpakTOPUCT-MAIMHKUCT CEIBLCKOXO03HCTBEHHOTO
IPOM3BOJICTBA.

PabGouass mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpeaHero ooO1ero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpe, COJEPKaHWUI0O U pe3yjbTaraM OCBOCHUS
npenMera «Maremarruka», B COOTBETCTBUU ¢ PekoMeHJalusaMu 1Mo OpraHu3aluu MOTYYeHUS
cpeaHero o0mero o0pa3oBaHus B Mpeaesiax 0CBOCHHS 00pa30BaTENbHBIX MPOrPAaMM CPEIHETO
npodeccuoHanbHOrO 00pa3oBaHHs Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C Y4ETOM
TpeboBaHUil (henepaabHBIX TOCYIAPCTBCHHBIX 00Pa30BATEIbHBIX CTAHAAPTOB W IOJydaeMOM
npodeccuu WM CIEUUaIbHOCTU CpelHero mnpodeccruoHalbHOrO 00pa3oBaHus (IHCHMO
JlemaprameHTa rocynapcTBEHHOW MOJUTHKH B cdepe MOAroToBKH paboumx kaapos u JI10
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue MpOrpaMMBbI o01reobpazoBaTesibHOrO  TmpeaMeTa  «MaTtemaTuka
HAIPaBICHO HA JIOCTIIKEHUE CIEAYIOUIUX LIEeH:

- obecrieueHre CHOPMUPOBAHHOCTH IMIPEJICTABICHUA O CONMAIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHUSI MAaTEMATHKU;

- obecrieueHne c(OpPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUICCKOTO u
MaTEeMaTHYECKOTO MBILUICHHUS,

- obecrieueHre C(HOPMHUPOBAHHOCTH YMEHUH MPUMEHSTH IMOTYYCHHBIC 3HAHUS IIPU
pelIeHNH Pa3IUYHBIX 33/a4;

- obecrnieueHre CHOPMUPOBAHHOCTH TPEACTABICHHUI O MaTeMaTHKe KaK 4YacTu
00I1eUeIoBeYeCcKoil KyIbTyphl, YHUBEPCATLHOM SI3bIKE HAYKH, TMO3BOISIOIIEM OMHCHIBATH U
U3y4aTh PealTbHBIC MTPOIIECCHI U SBIICHHUS.

B mporpammy BKIIOUEHO COJEp)KaHUE, HAMpaBJIeHHOE Ha (OPMUPOBAHHE Y CTYJICHTOB
KOMIICTCHIINIH, HEOOXOIUMBIX JII KaYeCTBEHHOTO OCBOCHHS OCHOBHOW TPO(ECCHOHATLHOM
oOpa3zoBatenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro 00IIero 0Opa3oBaHUs, MPOTPAMMBI
MOJMOTOBKU KBAIM(DPHUIIMPOBAHHBIX pabouux, ciayxamux no npodpeccun 35.01.13 Tpakropuct-
MAIIMHUCT CENIbCKOXO03SHCTBEHHOTO MTPOU3BO/ICTBA.

PabGouass mporpaMmMa MOXKET UCIOJB30BAThCA JAPYTUMH  NPO(dhecCHOHATEHBIMH
00pa30oBaTeNbHBIMI OPTaHU3AIMSIMH, PEATU3YIOITUMH 00pa30BaTeIbHYIO MPOrpaMMy CPETHETO
obmero oOpazoBanusi B mpenenax ocBoeHuss ocHoBHoi OIIOIT CIIO na 6a3e OCHOBHOTO
o011ero o0pa3oBaHus, TPOrPaMMBbI TOATOTOBKH KBATH(DUKAITMOHHBIX Pa00UnX, CIyXKAIIUX.



1. MMACIIOPT PABOYEN NPOI'PAMMABI

1.1. Oomas XapaKkTepucTUKA 00111e00pa30BaTEILHOTO npeaMera
«MaremaTuka»

MaremaTrka sBJsieTCs (QyHAaMEHTAIbHBIM 00IIe00pa30BaTENbHBIM IPEAMETOM CO
CIIOXKHBIIMMCS YCTOWYMBBIM COJAEp)KaHMEM W OOUMMH TpeOOBaHUSMU K IOATOTOBKE
o0yyJaromxcs.

B npodeccuoHambHBIX 00pa3oBaTeNbHbIX OpraHu3aIusx, pean3yonmx
00pa3oBaTeNbHYIO IPOrpaMMy CpeaHero odiiero obpaszoBanusi B mpezenax ocpoenus OITOIT
CIIO Ha 0a3e ocHOBHOro oOmEro oO0pa3oBaHMS, HU3YYEHHE MAaTEeMAaTUKH HMEET CBOHU
0COOEHHOCTH B 3aBHCHMOCTH OT Mpoduiis mpodheccHoHaIbHOro 00pa3oBaHusl.

[Ipu ocBoenun mnpodeccuii CIIO TtexHuueckoro npoduias MnpodeccuoHaIbHOTO
o0Opa3oBaHUsl MaTeMaTHKa H3y4daercs Oojee yriayOleHHO, Kak TpoduibHas ydeOHas
JTUCIUIIMHA, YIUTHIBAIOIIAs cieln(rKy ocBauBaeMoii rmpodeccuu.

OTO BBIpaXAETCs B COJIEPKAHUHM OOYYEHHs, KOJHMYECTBE YacOB, BBLICISEMBIX Ha
U3YYEHHUE OTHENBHBIX TEM TMPOTrpamMMmbl, TIyOMHE HMX OCBOEHHUS CTYICHTaMH, OObeMe U
XapakTepe NpPAaKTUYECKUX 3aHATHH, BUAAX BHEAYAUTOPHOH CaMOCTOSATENBHOW pabOTHI
CTYJCHTOB.

OOmme 1enu W3ydeHWsT MaTeMaTHKH TPAIWIMOHHO pPEaTM3yIOTCS B  YEThIpeX
HaIpPaBIICHUSX

1) obmiee npejacTaBneHUe 00 HIESIX U METO/IaX MAaTEMATHKH;

2) UHTEIJIEKTYallbHOE Pa3BUTHUE;

3) oBnameHne HeOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSIMU H YMEHUSIMH;

4) BocniuTaTeabHOE BO3CHCTBUE.

[Mpodpunuzanus 1eneid MaTeMaTUYeCKOro o00pa3oBaHUsA OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B OpraHU3alMd y4yeOHOM JesTenbHOCTH oOydarommxcs. [l TeXHu4yeckoro
npoduisi MPoPEeCCHOHATIBHOTO 00pa30BaHMsI BHIOOP IeNieH CMEIIaeTcss B MparMaTHYECKOM
HalpaBJIEHUH, [PEeIyCMaTPUBAIOLIEM YCWJICHHE W pacUIMpeHHe MPHUKIAIHOIO XapakTepa
U3y4eHHs] MaTeMaTHKH, TPEUMYIIECTBEHHOH OpWEHTAllMd Ha alrOPUTMUYECKHHA CTHIb
MI03HABATEJILHON J€SITEIbHOCTH.

N3ydyenne wmaTemMaTukd Kak TNpPOQHIBHOTO  0011e00pa3oBaTeNbHOTO  y4eOHOTrOo
npeaMeTa, YYUTHIBAIOLIEro crneuuduky ocBauBaeMoil cryneHTamu — npodeccun  CIIO
35.01.13 TpakTOpHUCT-MAIIUHKUCT CETBCKOXO3IMCTBEHHOTO MPOU3BOJICTBA, 00ECIICUNBACTCSI:

- BBIOOPOM Pa3JInYHbBIX MOJXO/I0B K BBEIEHUIO OCHOBHBIX MOHATHIA;

- (opMHUpOBaHHEM CHCTEMBbI y4eOHBIX 3ajaHui, obOecmeunBaronuX 3PGHEKTUBHOE
OCYILECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;

- oborameHneM CIIeKTpa CTHIIEH Y4YeOHOW NesATENIbHOCTH 3a CYET COTJIAaCOBaHHS C
BEAYIIUMHU JESITEIbHOCTHBIMH XapaKTEepUCTUKAMU BBIOPAHHOM Mpogeccuu.

[IpodunpHas cocraBisiomas oTpaxaercs B Tp€OOBAHUAX K IMOATOTOBKE 00Yy4arOIIUXCs
B YaCTH:

- o0meit cucreMbl 3HAHWH:  CONEpXKATENbHBIE TPUMEPHl  HCIOJIH30BAHHUS
MaTeMaTHYECKUX WA U METOJI0B B MPO(PECCUOHATLHON IEATEIbHOCTH;

- YMEHUH: pa3Iiuue B ypOBHE TPEOOBAaHUH K CIOKHOCTH MTPUMEHSIEMBIX aITOPUTMOB;

- TPAaKTUYECKOTO  HCMOJb30BaHUS  MPUOOPETEHHBIX  3HAHMM WM YMEHMIA:
WHIWBUIYAIbHOTO  Y4e0HOTO  OMbITa B  IOCTPOSCHHUHM  MaTEeMAaTHYECKHMX  MOJIEINEH,
BBINOJIHEHUH HCCIIEI0BATEIbCKUX POEKTOB.

Takum  oOpasom,  peanuzanus  COAEpKAHMS — TNpEAMETa OpPUEHTUPYET  Ha
IPUOPUTETHYIO POJIb TPOLECCYAIbHBIX XapaKTEPUCTHK Yy4eOHOM paboOThl, 3aBHCALIMX OT
npodmiasi  npodeCcCHOHANBHOTO  OOpa30BaHUs,  TMOJYYECHHS  OMNbITA  HCIOJIb30BAHUS



MAaTCMAaTUKH B COACPIKATCIIbHBIX U HpO(bCCCI/IOHaJ'H:HO S3HAYMMBIX CUTyalUsIX IO CPABHCHHUIO C
(bopMaTbHO-YPOBHEBBIMH PE3YJIbTATHBHBIMH XapaKTEPUCTHKAMH OOYUCHHSI.

Copneprxanue nmpeaMera pa3padoTaHO B COOTBETCTBUH C OCHOBHBIMHU COJIEPIKATEIbHBIMU
JVHUASMU 00YYCHUST MAaTEMaTHKE:

- anreOpanyeckas JHMHHSA, BKJIIOYAIONIAs CHCTEMATH3allMI0 CBEIEHUH O dYHCIax;
U3ydeHHE HOBBIX W O0OOINEHHE paHee W3YYCHHBIX oOlepanuii (BO3BEJACHHUE B CTCIICHb,
U3BJICYCHUE KOPHSI, JIOrapu()MUpPOBAHUE, CHHYC, KOCHHYC, TAaHTE€HC, KOTAaHT€HC W OOpaTHbIE
K HHAM); U3yYCHHE HOBBIX BHUJIOB YHCJIOBBIX BBIpQKCHHUH W (HOpPMYJ; COBEPIICHCTBOBAHHE
MPAKTUYCCKUX HABBIKOB U BBEIYUCIUTEIBHON KYJbTYPHBI, paCIIUPECHUC M COBCPIICHCTBOBAHUC
anreOpanvyeckoro ammapara, c(GpOpMHPOBAaHHOIO B OCHOBHOH INIKOJIE, M €r0 MPHUMEHEHHE K
PCHICHUIO MATCMATHYCCKUX W ITPUKIIAAHBIX 3a1a4;

- TEOPETHKO-()YHKIIMOHATIbHAS JIMHUS, BKIFOYAIONIAs CUCTEMATU3AIMI0 U PACHIUPCHUE
CBeleHUI O (YHKUMAX, COBEPIIEHCTBOBAHME TIpadUUYECKUX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMH HJCSIMH M METOJaMH MaTEMaTHYEeCKOTO aHallu3a B 00beME, IO3BOJISIFOIIEM
MCCJICZIOBATH 3JIEMEHTAPHBIC (DYHKIIMH U PEIIaTh MPOCTEHIIIME reoMeTprIecKre, (PU3NIeCKUe U
JpyTUe MPUKIATHBIC 3a/1a4H;

- JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBaHHAasd Ha IMOCTPOCHUHU W HCCICAOBAHHUU
MaTeMaTHYECKUX  MOJEJICH, TepeceKaromascs ¢  aireOpamdecko H  TEOPETHKO-
q)YHKHHOHaHLHOﬁ JIMHUAMU MW BKJIIOHarom@ass pa3sBUTUC W COBCPIICHCTBOBAHHWEC TCXHHUKHU
anreOpandyeckux MpeoOpa3oBaHUi Il  PEUICHUS YypaBHEHWW, HEPABEHCTB U CHUCTEM;
(dbopMUPOBaHHE CITOCOOHOCTH CTPOUTH M MCCIICIOBATh MPOCTCHIINE MAaTEMATHUYECKUE MOJICITU
NIPU PEIICHUU MPUKIIATHBIX 3a1a4, 33124 U3 CMEKHBIX M CIICIIHATbHBIX JUCIUILINH;

- TCOMETPHUICCKAA JIMHUA, BKJIFOYArOIIasa HarJIsaIHBbIC MMpeaACTaBJICHUA 0
NPOCTPAHCTBEHHBIX (QHUrypax W U3y4eHHE HX CBOWCTB, (OPMHUPOBAHHUE M pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPaKEHUsS, pa3BUTHE CIIOCOOOB TEOMETPHUYECKUX HW3MEPEHUH,
KOOPJMHATHOTO ¥ BEKTOPHOTO METO/IOB JJIsl PEIICHUSI MAaTeMAaTUYECKUX U MIPUKIAIHBIX 3a71a4;

- CTOXAaCTH4YCCKasA JIMHHA, OCHOBAaHHAasd Ha pa3BUTUU KOM6I/IH&TOpHBIX YMCHHﬁ,
MPEJICTABICHUI O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUpA.

B conmepxanue o006meo0pa3oBaTenbHOTO MpEaMETa BKIIOUYEHBI TEOPETUUYECKHE |
MPAKTUYECKUE 3aHSTHUSA, UMEIONHe Mpo(PecCHOHANBHYI0 3HAYMMOCTh JJIsi  CTYJCHTOB,
ocBamBalImMX  BelOpanHyto  mpodeccuro  CIIO  35.01.13  TpakTtopucT-MamImHUCT
CEJIbCKOXO03SUCTBEHHOTO MTPOU3BO/ICTBA U HAMPABJICHHBIE HA UX MPAKTUYECKYIO TIOJTOTOBKY.

Nzyuenne 0011e00pa3oBaTeNbHOTO npeaMera «MatemaTHKa 3aBepIiaeTcs
MIPOMEKYTOUHOM aTTecTanuei B popme sK3amMeHa.

1.2 MecTo 00111€00pa30BaTeIbLHOTO MPeIMeTA B Y4€OHOM IJIaHe

O6meoOpa3oBaTenbHBI TIpenMeT  «Maremathka»  SBIAETCA OO0sS3aTeNbHBIM |
u3ydaercsi B o0meoodpaszoBatenbHoM nukie yueonoro miana OITOIT CITIO Ha 6a3e OCHOBHOTO
obmero o6OpazoBanus [IIIKPC mo mnpodeccun CIIO 35.01.13 TpakTopucT-mMammHUCT
CEJIbCKOXO03SUCTBEHHOTO MTPOU3BO/ICTRA.

1.3 Pe3ysabTaTrhl 0CBOCHUS 00111€00pa30BaTEILHOIO NpPeaMeTa

OcBoeHue  comepkaHust  0011e00pa30BaTEIILHOTO npeamera  «Marematuka
o0ecreurBaeT JOCTHKEHHE CTYJACHTAMH CIICIYIOIIUX PE3yIbTaTOB:
JHUYHOCTHBIX:

- ¢(hOpMHUPOBAHHOCTh TPEACTABIECHUN O MaTeMaTUKe KaK YHHBEPCAIHHOM SI3bIKE HAYKH,
CPEICTBE MOJICIMPOBAHMS SIBICHUH M TPOIECCOB, HUIEAX M METOJaX MaTeMaTHUKH;
- MOHMMAHHME 3HAYUMOCTH MATEMATHUKH JJIsi HAYYHO-TEXHHYECKOTO IMpOrpecca;



- cOPMHPOBAHHOCTh OTHOIIEHHS K MaTreMaTHMKe Kak K 4YacTh OOIIeyenoBeYecKon
KyJIbTYypbl —4Y€pe3 3HAKOMCTBO C HCTOPHEH  pa3BUTUS  MaTEMAaTUKH, SBOJIIOLUEH
MaTeMaTHUYCCKUX HJICH;

- pa3BUTHE JIOTMYECKOTO MBIILJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUS, alrOpPUTMUYECKOM
KyJbTypbl, KPUTUYHOCTH  MBIIUICHHS HAa  ypOBHE, HEoOXoauMoM i Oyaymei
npoecCHOHANBHOM JesTeNbHOCTH, AJS MPOJOJDKEHUS 00pa3oBaHUA M caMOOOpa30BaHUS;

- OBJIAJICHHE MAaTeMaTHYECKUMHU 3HAHUAMU U YMEHHSMH, HEOOXOIUMBIMH B IIOBCEIHEBHOU
JKU3HHM, JUI1 OCBOEHHS CMEXHBIX €CTECTBEHHOHAyYHbIX JUCHUIUIMH MW JAUCLUIUIMH
npoeCCHOHATIBPHOTO LHUKJA, A TOJIydeHHs OOpa3oBaHUS B OOJNACTSIX, HE TPeOyromuX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHUIO, B TOM 4YHCIE caMOOOpa3oBaHWIO,  Ha
MPOTSKEHUH BCEM JKU3HU; CO3HATEIbHOE OTHOILIEHHWE K HEMPEephIBHOMY OOpPa30BAHUIO Kak
YCIIOBUIO YCIENTHONW MPOeCCHOHATBHOW M OOIIECTBEHHOW AEATEIHLHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPYECKOH M OTBETCTBEHHOM
JeSITEIIbHOCTH;

- TOTOBHOCTh K KOJIJISKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMuU B o00pa-
30BaTeNbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-HUCCIIE0BATENBCKOM, IPOCKTHOMN 1

JPYrux BUAaX J€ATEIbHOCTH;

- OTHOIICHHE K MPO(ECCHOHATBLHOU NEATENFHOCTH KaK BO3MOXKHOCTH y4YacTHs B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOIIeM;
MeTanpeAMeTHbIX:

- YMEHHUE CaMOCTOSITEJIbHO OMNPENEATh LU JEATEIbHOCTH U COCTAaBJIATH IIJIaHBI
JIESITEIBHOCTH;  CaMOCTOSITENIbHO ~ OCYIIECTBIISATh, KOHTPOJIMPOBaTH U  KOPPEKTHPOBAThH
JeATEIbHOCTb;

- HCIIOJIb30BAaTh BCE BO3MOXKHBIE pECYpChl I JOCTHUKEHHSI IIOCTaBJICHHBIX LeNed u
peanu3aluy MIaHOB JesITeTbHOCTH; BEHIOMPATh YCIEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIUsX;
- yMEHHE MPOAYKTHBHO OOIIAThCS M B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOMU
NESTENIbHOCTH, YYHUTHIBATh TMO3UIUU JPYTUX YYACTHUKOB JESATENBHOCTH, S(PPEKTUBHO
paspemniath KOH(IUKTHI,

- BlIaJICHUE HaBbIKaMHM I[103HABaTEJIbHOM, Y4eOHO-UCCIENOBATEIbCKOW UM  MPOEKTHOM
JeSTEIbHOCTH, HaBbIKAMU  paspelieHuss MpolsieM; CHOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITIOMCKY METOJIOB PELICHMsI MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IN4HbIX
METOJIOB O3HAHNUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENIbHOM NH(OPMaIlMOHHO-TI03HABATEIbHON
JEeSTENIbHOCTH,  BKJIIOYas  yYMEHHE  OpUEHTUPOBATHCA B Pa3IMUHBIX  MCTOYHHUKAX
uH(pOpMaIlMK, KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHQPOPMAIIHIO, MOIYy4aeMyIO
U3 pa3INYHbIX UCTOYHHUKOB;

- BIIQJICHUE S3BIKOBBIMM CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

- BIIJICHHE HaBBIKAMU MO3HABATEIbHON pedieKCHUHM KaK OCO3HAHHUS COBEPIIACMBIX JIEHCTBUIN
U MBICIUTENbHBIX MPOLECCOB, MX pEe3ylbTaTOB W OCHOBAHWIl, TPaHUI] CBOEr0 3HAHUSI U
HE3HaHMS, HOBBIX MO3HABATENbHBIX 33Jla4 U CPEACTB JJIsI UX JIOCTUKEHUS;

- LIEJICYCTPEMJIEHHOCTh B MOMCKAaX U NPUHATHU PEHIeHHH, COOOpa3UTEIbHOCTh U
UHTYHUIMS, DPAa3BUTOCTh MPOCTPAHCTBEHHBIX IPEJICTABICHH; CIOCOOHOCTH BOCIPHUHUMATh
KpacoTy U FapMOHUIO MUDA;

NnpeMeTHBIX:

- chopMHPOBAHHOCTH IIPEJCTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOW KYJIbTYpPbI u
MecTe MaTeMaTHKH B COBPEMEHHOHM IMBHIIM3AIMM, CIIOCO0AaX ONUCAHMS SIBICHUN PEaTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

- cOPMUPOBAHHOCTh TMPEICTABICHUA O MATEeMAaTUYECKUX TOHATHUAX KAaK BaKHEHIINX
MaTE€MaTUYeCKNX MOJENAX, IO3BOJSIOIIMX OIKCHIBaTh W H3y4aTb pAa3HbIE MPOLECCHl U
SIBJICHHUS;



- TOHUMaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUS MAaTEMaTU4YECKUX TEOpPHUIL;
BJIQJICHUE METOJaMU JOKAa3aTelbCTB W AJITOPUTMOB PEIICHUS, YMEHHUE HUX IPUMEHSTH,
IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS B X0/1€ PELLIECHUS 3a1a4;

- BJIaJICHNE CTaHJAPTHBIMU [IPUEMAMHU PELICHUS PALIMOHAJIBHBIX U UPPALIMOHAIIBHBIX,
[IOKA3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHNUE TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM, B TOM YHCIIE JUJISl IOUCKA MYTU PELICHUS
Y WITIOCTPALIMY PELLEHUS] YPABHEHUM U HEPABEHCTB;

- ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHITHUSIX MaTeMaTUYECKOTO

aHaM3a W UX CBOMCTBaxX, BJIAJICHWE YMEHHUEM XapaKTepU30BaTh IOBeJICHHE (QYHKIUH,
WCIIOJIb30BAaHNUE MOJIYYEHHBIX 3HAHWM Il ONKCAaHUS U aHAJIU3a PEeabHbIX 3aBHCHMOCTEN;
- BJAJCEHUE OCHOBHBIMU IOHSTHUAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOICTBaX;

- cpOPMHUPOBAHHOCTh YMEHHS PACIO3HABATh F€OMETPUUECKUE (DUTYPHI HA YepTEKaX, MOICIIAX
U B pealbHOM MHpE; IPUMEHEHHE H3YUYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Qgopmyn
JUISL PELLIEHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECpKAHUEM;

- chOpMUPOBAHHOCTh  MPEACTABICHUH O  Mpoleccax M SBICHHUSX,  HMEIOIINX
BEPOATHOCTHBI ~ XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B  pEalbHOM  MHUDE,
OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOM TEOPUH BEPOSITHOCTEW; YMEHUN HAXOJUTh U OIICHUBATh
BEPOATHOCTH HACTYIUICHUS COOBITHMII B IMPOCTEHIIMX HPAKTUUECKUX CUTYalUsX U OCHOBHBIE
XapaKTEPUCTUKH CIy4yalHbIX BEINYHH;

- BJIaJICHUE HaBbIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM IpPU PEIICHUU
3azay.

2. COAEPXKXAHHUE OBIIEOBPA3OBATEJIBHOI'O ITIPEJJMETA

BBE/IEHUE
MaremaTtka B HAayKe€, TCXHHUKE, OKOHOMUKC, I/IHq)OpMaHI/IOHHI)IX TEXHOJOTUAX H
NpaKkTUYeCKOM jesaTenbHOCTH. lLlenw M 3amaunM u3ydyeHHsT MaTeMaTUKU IIpd  OCBOCHUHU
npodeccuit CI1O u cneunansHocreit CIIO.

PA3JEJI 1. AJITEBPA
Tema 1.1. PazButue nousitus o yucje. [lopropenue

Hatypanbuble uncna. 3akoHbl apupMETHUECKUX MJEHCTBHMM M HX TPUMEHEHUs K
YOpOLIEHUI0 BbIpakeHuil. Llenple M panuoHanbHble uucna. JleficTBUTENbHBIE 4YHUCIA.
Hecstuunsie npobu. UteHue u 3amuch, 1eHCTBUS HAJl IECATUIHBIMU Ap0o0siMU. OOBIKHOBEHHBIE
npobu, peiictBus ©Han Humu. Crenmenu. CraHmapTHeii Buj uucna. [IpubnukeHHBIE
BBIYMCIICHUS. BBIUKCIEHUS ¢ TOMONIBI0 MHUKPOKAJIBKYJISTOPOB. YPaBHEHUS U HEPABEHCTBA.
OnHoUNIEHbl 1 MHOTOYJIEHBI, IeHcTBUS Hal HUMU. DyHKUIUU. [Ipo1ieHTs U TponopIuu.

Tema 1.2. KopHu, crenenu u jorapugmsi

Kopuu wu crenenu. KopHu HaTypanbHOM CTENEHM W3 4YWCIAa W WX CBOMCTBA.
Crenenn c pallMOHaJIbHBIMU IIOKa3aTeNsIMU, HMX cBolcTBa. CTeneHun ¢ JAEHCTBUTEIbHBIMU
nokazarensiMu. CBOMCTBA CTENEHU C IEUCTBUTEIBHBIM MMOKA3aTEIEM.

Jlorapupm. Jlorapupm ymcaa. OcHOBHOe Jorapu(pMUUYEcKOe  TOXKIAECTBO.
Hecsatnunbie 1 HaTypanbHble Jorapudwmel. [lpaBuna npeiictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajredopamvyeckux BbIpaskeHuii. [IpeoOpa3oBaHue pamroOHAIBHBIX,
UPPAIMOHATIFHBIX CTETICHHBIX, TTOKA3aTEbHBIX U JIOTAPHU(PMUIESCKIX BBIPAKCHHIH.



IIpakTHYecKkHne 3aHATHA

Apudmernueckue AEHCTBUS HaJ YHMCIAMM, HAaXOXJIEHHE NPHOIMKEHHBIX 3HAuYCHHH
BEJIMYMH M TOTPELIHOCTEH BBIYMCICHUH (a0CONMIOTHOM M OTHOCHTENBHOH), CpaBHEHHE
YHCJIOBBIX BBIPAKCHUM.

Beruucnenue u cpaBHEHUE KOpPHEW. BoINonHEHNE pacyeToB ¢ paJuKalaMH.

Pemienne wuppanuMoHaNbHBIX ypaBHeHMH. HaxoxjaeHue 3HauYeHH CTEleHel ¢
palMoHaibHBIMU TOKa3aTenssMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHMsi BbIpa)KE€HUH,
coJlepKalluX CTeNeHU. Penienne nokasareabHbIX YpaBHEHHUM.

Pemrenne npukiagHeIx 3anay.

Haxoxnenue 3HadeHuit sorapudma o Npou3BOIBbHOMY oOcHoBaHuiO. Ilepexox ot
OTHOTO OCHOBaHUS K  JApyromy.  Bpluncnenne W cpaBHeHHE  Jiorapudmos.
JlorapugmupoBaHyue M NOTEHIMPOBAHUE BBIPAKEHUH.

[TpuGnuxeHHbIE BEIYUCIICHUS U PELICHUS IPUKIIAIHBIX 3a/1a4.

Pemenue norapupmMudeckux ypaBHEHUH.

PA3JIEJI 2. OCHOBbBI TPUT'OHOMETPUH

Tema 2.1. OCHOBHBIC IOHATHS
Panuannas mepa yrna. BpamarensHoe aBuwkeHue. CUHYC, KOCHHYC, TaHTCHC U
KOTaHT€HC YHCTa.

Tema 2.2. OCHOBHBbIC TPUTOHOMETPHYECKHE TOXKAECTBA
@opmyinbl npusBeacHuss. @opmyibel cioxeHuss. Popmyibl yABOCHUS.

Tema 2.3. [IpeoOpa3oBaHusi NpocTeldIMX TPUTOHOMETPUYECKUX BbIPAKEeHHI
[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPHUECKHX (YHKIMI B TNpou3BeleHHE H
MIPOU3BENICHUS B CYMMY.

Tema 2.4. Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBeHCTBA
IIpocreiimme TPUrOHOMETPUUECKNUE YPAaBHEHUS.
OOpaTHble TPUTOHOMeETPUYeCKHe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHT€HC.

IIpakTHYeckue 3aHATHS

PannaHHBIN METOA U3MEPEHUS YITIOB BPALLIEHUS U CBSA3b C IPaJyCHON MEPOM.

OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJbl CIIOXKEHUS, YIBOCHMS,
npeoOpa3oBaHUE CyMMBbl TPUTOHOMETPUUYECKMX (YHKLIMH B MPOU3BEJCHUE, MpeoOpa3oBaHHe
MIPOU3BEICHUS] TPUTOHOMETpUYECKUX PYHKIMN B cymMMy. IIpocTeiiiine Tpuronomerpudyeckue
YPaBHEHUS U HEPABEHCTBA.

OO6paTHble TPUrOHOMETpUYECKHE QYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

PA3JIEJI 3. ®YHKIINH, X CBOMCTBA U TPA®UKN

Tema 3.1. ®ynkuuu. O6nacth onpeaeneHuss 1 MHOXKECTBO 3HaUSHU; rpadux
¢GyHKLMY, TOCTpoeHUEe rpadUKOB PYHKIUH, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.

Tema 3.2. CpoiicTBa pyHkuuu. MOHOTOHHOCTh, YE€THOCTh, HEUETHOCTD,
OTPAaHUYEHHOCTh, MEPUOAUIHOCTE. [IpOMeKyTKM BO3pacTaHus ¥ YOBIBaHUS, HAMOOJBIIIEE U
HAaUMEHbIIIee 3HAYCHUS, TOUKH dKcTpeMyMa. ['padudeckast untepnperarus. [Ipumepst
(YHKIIMOHATBHBIX 3aBUCHMOCTEHN B PeasIbHBIX MPOIleccax U sABICHUAX. ApudmeTndeckue
orepanuu HaJl QyHKITUSIMHU.

Crnoxnast GyHKIIUS (KOMITO3HUITHSA).



Tema 3.3. OoOparnbie ¢yHkuuu. OOmacTe ompenencHuss U 00JACTh 3HAYCHUM
obpatHoit pyakuuu. ['paduk odpaTtHol GHyHKIIUH.

Tema 3.4. CreneHHble, NoKa3aTejbHbIe, JorapupmMudeckue u
TPUTOHOMeTpUYecKHe (PyHKuMu.
Oo0paTHble TPUTOHOMeTPpHYecKHe PYHKIUMN
Omnpenenenus GyHKIUN, X CBOWCTBA U TPaUKH.
[Ipeo6pa3zoBanus rpadukos. [lapamiensHplil epeHOC, CHMMETPUS OTHOCUTENIBHO Oceit
KOOpJMHAT U CUMMETpPUS OTHOCUTEJIBHO Hauyajga KOOpAMHAT, CUMMETPHUSI OTHOCHUTEIBHO
OpsIMOM y = X, pacTsDKEHUE U C)KaTue BAOJb OCel KOOpAMHAT.

I[MpakTuyeckue 3aHATHSA

[Tpumepbl 3aBUCHUMOCTEH MEXKIy TIE€PEeMEHHBIMH B peajbHBIX IpoLeccax U3
cMexHbIX auciuiuiH. Onpenenenue ¢ynkuuii. [ToctpoeHue u ureHue rpa@ukoB (yHKIIHIA.
HccnenoBanne ¢yakmun. CBoiicTBa JHMHEHHOW, KBaJAPaTUYHOM, KYCOYHO-TMHEWHOW U
npobHo-nuHenHo (yHkuuid. HenpepsiBHble u nepuoanueckue ¢yHkiuu. CBoHcTBa H
rpaduKky cUHyca, KOCHHYyCa, TaHTeHca W KoTaHreHca. OOpaTHble (YHKIMH U HX TpaduKy.
OOpatubie TpuroHomerpudeckue  ¢ynkuuu. IIpeoOpasoBanus  rpaduxa  QyHKIHH.
["apmonnueckue konebanus. [Ipuknaansie 3a1aun.

[TokazarenbHble, TorapupMUIecKie, TPUrOHOMETPUYECKUE YPaBHEHUS.

PA3JIEJI 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Tema 4.1. IlociienoBaTEJILHOCTH.

Crioco0BI 3aJaHKs U CBOMCTBA YHCIIOBBIX IOCIEI0BATSCILHOCTEH.

CymmupoBaHue TmocienoBarenbHOoCcTeld. beckoHeuHo yObIBaromas reoMeTpruecKas
MIPOTPECCHS U €€ CyMMa.

Tema 4.2. IlpousBognas.

IToHsaTHE O MPOU3BOJHON PYHKIMH, €€ TEOMETPUUECKUN U (PU3HMUECKUI CMBICI.
VYpaBHeHHe kacaTeabHOU K rpaduky pyHKuuu. [Ipon3BogHbIE CYMMBI, pa3HOCTH,
npou3BeieHus, YacTHble. [Ipon3BO/IHBIE OCHOBHBIX 3JeMeHTapHbIX (yHKIuH. [Ipumenenune
MPOU3BOJHON K HMCCIEAOBAHHUIO (DYHKIMH M MOCTPOEHUIO TI'padUKOB.

IIpumepsl KCIIONIB30BaHMS NMPOU3BOMHOM U1 HAXOXKIEHHUS HAWIY4IIEro PELICHHS B
NPUKIAIHBIX 3a7adax. Bropas npousBoiHas, ee reoMeTpUUecKUi U (PU3NUECKUN CMBICI.

Haxoxxaenue ckopoctu Juis Ipolecca, 3aaHHoro (opMysioi 1 rpaduKkoM.

Tema 4.3. [lepBooOpa3Hasi 1 HHTErpaJ.

[IpuMeHeHne ONpeAeIeHHOrO0 UHTETpasia Ul HaXOXKICHU IUIOMAAA KPUBOJWHEWHON
tpanenuu. ®opmyna Herlorona—IJleiiOnuna. IIpuMepsl npuUMeHEHHUs UHTErpana B GU3UKE U
TE€OMETPHH.

IMpakTuyeckue 3aHATHSA

YucnoBas MOCIEIOBAaTENbHOCTh, CIOCOOBI €€ 3aJaHMs, BBIYUCICHHUS YJIEHOB
MOCJIE0BATEIHHOCTH. [Tpenen MOCJIEI0BATEIbHOCTH. beckoneuno yObIBaromias
reOMETpHUYECKas IPOrpeccusl.

[Ipon3BoaHasA: MEXaHUYECKUIM U T€OMETPUYECKUI CMBICI IIPOU3BOIHOM.

VYpaBHeHne  kacatenbHOW B obOmem — Buae. llpaBwia u  dopmynsl
nuddepeHnpoBanmsi, Tabania MPOU3BOAHBIX d3JIeMEHTapHBIX (GyHKImA. HWccaenoBanue
(GyHKIMU C TOMOUIBbIO MPOU3BOAHON. HaxoxneHne HamOONbLIEr0, HAUMEHBIIETO 3HAYCHHUS
U SKCTPEMAJIbHBIX 3HAUCHUH QyHKIIUH.
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WuTterpan u nepBoobpazHas. Teopema Heiorona—IJleitOnuna. [lpumenenne nnterpana
K BBIUUCIICHUIO (PU3UUECKUX BEIMYHUH U IUIOMIAEH.

PA3JIEJI S. YPABHEHUS U HEPABEHCTBA

Tema 5.1. YpaBHeHUs M CHCTEMbI YPaBHEHU.

PaunonaneHble, UppaloHalibHbIE, OKA3aTEIbHBIE U TPUTOHOMETPUUECKUE YPaBHEHUS
W CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBbI WX pemieHHS (pa3joKeHHE Ha MHOXHUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpauuecKuil METON).

Tema 5.2. HepaBencrsa.
PannonaneHble, MppalMoOHalbHbIE, NOKa3aTeabHble HepaBeHCTBA. OCHOBHBIE ITPUEMBbI
UX pELIEHUS.

Tema 5.3. Ucnosib30BaHue cBOiicTB U rpaukoB GyHKUUH NPH pelieHUH
YPABHEHUIl M HEPaBEeHCTB.

Meton wuHTepBanoB. M3o00pakeHue Ha KOOPJIMHATHOW IIJIOCKOCTH MHOXECTBa
peleHni ypaBHEHUH 1 HEPABEHCTB C ABYMs IEPEMEHHBIMH U UX CHCTEM.

Tema 5.4. [Ipukiagnbie 3a1aun

[IppuMeHeHHEe MaTeMaTHMYECKUMX METOJOB I PELICHUS COAEpIKATENbHBIX 3a1ad W3
pas3InYHbIX 001acTel HAYKU U MPAKTUKU.

NHTtepnperanus pe3yaprara, ydeT pealbHbIX OTPaHUYCHUI.

IIpakTHYeckue 3aHATHSA

Kophuu ypaBHenuil. PaBHocuiabHOCTh ypaBHeHMH. [IpeoOpazoBaHue ypaBHEHHH.

OcHoBHbIE IPUEMBI peIlIeHNs ypaBHEHUH. Pelienue cucreM ypaBHEHUH.

Hcnonb3oBaHue CBOMCTB W TpapukoB (YHKIMH Ui peIlIeHus YypaBHEHUH U
HEPABEHCTB.

PA3JIEJI 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

Tema 6.1. direMeHTBI KOMOMHATOPUKH

OcHOBHBIE TIOHSATHS KOMOWHATOPHKHU. 3aJadyd Ha TMOJCYET 4YHCIa pPa3MElIeHUH,
NEpeCcTaHOBOK, couyeTaHuil. Pemenue 3amau Ha mnepebop BapuanTtoB. Popmyna OuHOMa
HeroToHa.

CBoiicTBa OMHOMHMHANIBHBIX K03 durmenton. Tpeyronsuuk [ackas.

Tema 6.2. DiieMeHTHI TEOPHH BEPOSITHOCTEH
Co0bbITHE, BEpOSITHOCTH COOBITHS, CII0KEHNE U YMHOKEHHE BEPOSTHOCTEH.

Tema 6.3. Di1eMeHTHI MATEMATHYECKOH CTATUCTUKH
[IpencraBnenne AaHHBIX (TaOnMIBI, AWarpamMmbl, rpaduku). PemeHne nmpakTHUeCKUx
3a/1a4y C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IIpakTuyeckune 3aHATHSA

Hctopus pa3BuTHs KOMOMHATOPUKHU, TEOPHH BEPOSTHOCTEN M CTATUCTHKH U UX POJb B
pa3ianuHbIX cepax yersoBeueckoil xkusHeaesTenbHocTU. [IpaBuna komOuHaTopuku. Pemenue
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KOMOMHATOPHBIX 3aj1ad. Pa3memieHusi, coderaHus W TepecTaHOBKU. buHOoM HbroTOHA H
tpeyroiabauk [lackand. [Ipuknaaneie 3a1auu.

Knaccuueckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeMa O
cymMe BeposiTHOcTel. Beruucinenue BepositHocTed. Ilpuknanueie 3amaum. IlpeacrtaBienue
YHUCJIOBBIX JaHHBIX. [Ipukiannbie 3a1a4n.

PA3JIEJ 7. TEOMETPUSA

Tema 7.1. IIpsiMble H IIVIOCKOCTH B NPOCTPAHCTBE

B3aumHoe pacnosoxeHue AByX NpsMbIX B IIpocTpaHcTBe. [lapamienbHOCTs IpsAMOR U
mwiockocT. IlapamnensHOCTh IIIOCKOCTEM. [lepneHAMKYIApHOCTD MNPSAMOM M IIJIOCKOCTH.
[leprieHAMKYISp U HAKJIOHHAS. YTOJI MEXAY MPAMOM M IJIIOCKOCThIO. JIBYyTrpaHHBIN yroJl.

Yros Mexay II0CKOCTAMU. [IepnenauKyISpHOCTE ABYX IJIOCKOCTEM.

I'eomerpuueckue npeoOdpa3oBaHusl NIPOCTPAHCTBA: NapaJlIebHbIN IEPEHOC, CUMMETPUS
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe npoekTHpoBanue. M300paxxeHue NpocTpaHCTBEHHBIX UTYP.

Tema 7.2. MHOTOrpaHHUKHU

Bepmunbl, pebpa, rpanu MHororpaHHuka. [Ipusma. Ilpsimas u HakioHHasE mpu3Ma.
[TpaBunbHas npusma. [apannenenunen. Kyo.

[Inpamupa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummerpu B KyOe, B apajuiesenuiesie, B Ipu3Me U MUpaMue.

Ceuenus ky0a, IpU3Mbl U IUPAMUIBL.

[IpencraBnenne o MNpaBWIBHBIX MHOTIOTpaHHUKaxX (TeTpa’iape, KybOe, OKTaszape,
JIOJIEKAdAPe U UKOCAIPE).

Tema 7.3. Tes1a 1 noBepXHOCTH BpallleHUSA

[umuuap u KoHyc. YcedeHHBIH koHyc. OCHOBaHHE, BBICOTa, OOKOBask MOBEPXHOCTH,
obpasytomas, pazpepTka. OCeBbIe CEUCHUS U CEUEHUS, NTapajlIeIbHbIe OCHOBAHUIO.

Hlap u chepa, ux ceuenus. KacarenbHast I0CKOCTh K cdepe.

Tema 7.4. U3mepennst B reoMeTpuu

O61bem u ero uzmepenue. urerpansHas gopmyia oobema.

@opmynsl o0bemMa KyOa, MPSMOYTOJIBHOTO Tapasuiefienuneia, MPU3Mbl, UIHHIPA.

®opmysbl 00beMa TUPaMUIbl U KOHyca. DOopMyIibl MIJIOMAAN TOBEPXHOCTEN HUIMHIpa
u KoHyca. ®opmyIbl 00beMa m1apa U TIoMaau chepshl.

[TogoOue Ten. OTHOIEHUS TII0MAIeH TOBEPXHOCTEN U 00BEMOB MTOO0OHBIX TEJ.

Tema 7.5. KoopauHaThl 1 BEKTOPbI

[IpsmoyronbHas (JlekapToBa) cHCTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
paccTosSHUS MEX]y IByMSI TOUKaMu. Y paBHEHUS chepbl.

Bektopel. Moayns  BekTopa. PaBeHcTBO  BekTOpoB.  CllO)K€HHE  BEKTOPOB.
YMHOXEHNE BEeKTOpa Ha 4uciao. Pa3nokeHHe BEKTOpa IO HANpaBICHUSAM. YTOJI MEXIY
nBymst BekTopamu. [Ipoekuust BekTopa Ha ocb. Koopaunatel BekTtopa. CxkaisipHOE
MIPOU3BE/ICHNE BEKTOPOB.

Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IPU PEMICHUN MAaTEMaTHUECKUX M MPUKIIATHBIX
3ajad.

IIpakTuyeckune 3aHATHSA

IIpu3Hakyu B3aMMHOIO PACIOJIOKEHMS MPSAMBIX. YTOI MeXAy NpsSMbIMU. B3aumHoe
pacroiOKeHUE MPSAMBIX M IUIOCKOCTEH. IleprneHaukynsap M HakIOHHAs K IUIOCKOCTH. YTOJ
MEXIY IPSIMOM U IUIOCKOCTBI0. Teopembl 0 B3aMMHOM PacCIOIOKEHUH MIPSIMOH U TUIOCKOCTH.
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TeopeMa 0 Tpex NepreHauKyIIsIpax.

[Ipu3Haky u CBOMCTBA MapajuIeIbHbIX U MEPIEHIUKYJISIPHBIX IUIOCKOCTEH.

PaccrossHMe OT TOYKM A0 IIIOCKOCTH, OT IPSIMOM A0 IIIOCKOCTH, PacCTOsHUE
MEXAY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIMMHUCS MPAMBIMUA, MEXAY HPOU3BOJIBHBIMU
¢urypamu B mpoCTpaHCTBE.

[TapamienpsHOE POEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o0 mion@aan OpTOroHaAIbHOM
IPOEKIIMH MHOTOYTOJIbHUKA. B3anMHOE pacroioskeHue MpOCTPAHCTBEHHBIX (PHUTYD.

Paznuuynble Buasl MHOrorpanHukoB. Wx wu3oOpaxenus. CedeHus, pa3BEepTKH
MHOrorpaHHukoB. Ilnomane nmosepxHoctu. Bunael cummerpuii B npoctpancTBe. CHUMMeETpHUs
TeJ BpalleHHs] U MHOTOTPaHHUKOB. Bolurcienue miomazieit 1 00beMoB.

Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPIUHAT B POCTPAHCTBE.

VYpaBHEeHHE OKPYXKHOCTH, CPEPBI, IITOCKOCTU. PaccTosHue Mex 1y Toukamu. [{eiicTBus c
BEKTOPAMHM, 3aJaHHBIMU KoopauHaTamu. CKalsipHOE INPOU3BEIEHHE BEKTOpPOB. BekTopHoe
YpaBHEHUE MpPSMONW M IUIOCKOCTU. Vcrmosb30BaHME BEKTOPOB IPHU JI0KA3aTEIbCTBE TEOPEM
CTEPEOMETPUMN.

PA3EJI 8. 3akiiounTtesibHOE IOBTOPEHHE

[IpeoOpa3oBaHue BBIPAKEHUHN: CTENEHHBIX, IOKA3aTeIbHBIX, TPUTOHOMETPUUYECKUX,
norapu(pMHUECKUX BBIPAKCHUM, COJIEPIKAIINX KOPHHU.

Pemenne ypaBHEHMIl: MMOKa3aTeNbHBIX, JIOTAPUPMUYECKUX, TPUTOHOMETPHUECKHUX,
UPPALMOHATIBHBIX, TPOOHO-PAIMOHATBLHBIX.

HccnenoBanue QyHKIHIA.

Pemenne HepaBeHCTB: IPOOHO-PAITMOHATIBHBIX, TIOKA3aTEIBHBIX, TOTAPU(PMUICCKHX.

Pemenue cuctem ypaBHEHHI U HEPABEHCTB.

Pemrenue reomerpruueckux 3aaad.
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3. TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzauuu copepxanus oOuieoOpazoBarenbHOro npeamera «Maremartuka» B
npeaenax ocBoerus OIIOIT CIIO IHIKPC mo mpodeccun CIIO 35.01.13 Tpakropuct-
MAIIMHUCT CEeJIbCKOXO03SHCTBEHHOTO MPOM3BOJICTBA HA 0a3e OCHOBHOTO OOIIETr0 0Opa3oBaHHS
MakcUMaibHas y4yeOHas Harpys3ka CTYACHTOB C yY€TOM TEXHUYECKOIrO MPO(UIIsL COCTaBISET:
450 ygacos.

3.1 TeMaTn4yeckuii IaH

Bcero N3 Hux Bueaya.
HaumenoBanue aynuTopHbIX | Teopernyeckue | JIII3 B ¢popme cam.

pa3/iesioB U TeM 4acoB 3aHATHA NpaKTHYecKoi | padora
MOATOTOBKH

BBenenue 2 1 1 1

Pa3znen 1.Anreopa 44 33 11 1 22

Tema 1.1. Pa3Butue 22 16 6 1 11
MMOHATHUS O YHUCJIE.
[ToBTOpEHuMeE.

Tema 1.2. KopHu, 22 17 ) 11
CTENICHHU U JIOrapu(MBbI

Pa3gen 2. OcHOBBI 42 27 15 21
TPHTOHOMETPHH

Tema 2.1. OcHOBHEBIE 8 6 2 4
[IOHSATUSA

Tema 2.2. OCHOBHBIE 12 8 4 6
TPUTOHOMETPHUYECKHUE
TOXIIECTBA

Tema 2.3. 12 8 4 6
[IpeoOpazoBanus
MIPOCTEUILINX
TPUTOHOMETPUUECKUX
BBIPAKECHUI

Tema 2.4. 10 5 5 5
TpuronomeTpuveckue
ypaBHEHHS U
HEPaBEHCTBA

Pa3nen 3. ®yHkuuu, 24 10 14 1 12
HX CBOJiCTBa "
rpaguku.

IS
N
N
[EEY
N

Tewma 3.1. ®yHK1MN

Tema 3.2. CBoiicTBa 4 2 2 2
byHKIMMA

Tema 3.3. O6paTHbIC 2 2 1
byHKIUNA

Tema 3.4. CteneHHEIC, 14 4 10 7
NIOKa3aTeNbHbIE,
JorapupMUUECKue U
TPUTOHOMETPHUYIECKUE
¢ynkuuu. O6paTHbIe
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TPUTOHOMETPHUYECKUE
byHKIIUN

Pa3zgen 4. Hauaja
MaTeMaTH4YeCKOro
aHAJIN3a

25

16

12

Tema 4.1.
[TocnenoBarenbHOCTH

Tewma 4.2 .I1pousBognas

10

Tema 4.3.
[TepBoobOpazHas u
UHTErpal

11

(6]

Pa3pnen S. YpaBuenus
U HEPaBEHCTBA

16

11

Tema 5.1. YpaBHeHnus u
CHUCTEMBbI YPaBHEHUU

Tema 5.2. HepaBencTBa

N

N

Tema 5.3.
Hcnonb3oBanue
CBOWCTB ¥ rpa)uKkoB
GyHKIMHI pU petieHnn
YpaBHEHUU U
HEPABEHCTB

Tewma 5.4. Ilpuxknaansie
3a7auu

Pazneua 6.
Kom0nnaropuka,
CTATUCTHKA U TeOpHs
BEPOSATHOCTEH

12

Tema 6.1. DnemeHTbI
KOMOHMHATOPUKH

Tema 6.2. D1eMeEHTHI
TEOPUU BEPOSTHOCTEN

Tema 6.3. DaeMeHTHI
MaTeMaTUYECKOM
CTaTUCTUKU

Paspnen 7. I'eomerpus

88

61

44

Tema 7.1. Ilpsamble u
IJIOCKOCTH B
IIPOCTPAHCTBE

16

11

Tema 7.2.
MHororpasHuKu

20

13

10

Tema 7.3. Tenau
MOBEPXHOCTH BpaICHUS

17

12

Tewma 7.4. U3mepenus B
TE€OMETPHUH

25

20

12

Tewma 7.5. KoopauHatel
U BEKTOPBI

10

Pa3nen
8.3akarounrennHoe
MOBTOPEHME.

47

34

13

24

Bcezo:

300

200

100

15

150
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MaxkcumanbHasn yueonas
nazpysxa — 450 yacos, 6 mom
yucne 0ba3amenbHas
ayoumopnas nazpyska — 300
uacos,

camocmosmenvras paboma
— 150 uacos.

B ¢popme npakmuueckou
noozomoexu — 15 uacos.

4. ITIPUMEPHBIE TEMbI PE®EPATOB (IOKJIAJOB) U
NHIAUBUAYAJIBHBIX ITPOEKTOB

- HenpepeiBHBIE 1pOOH.

- [IpumeHeHue ClI0KHBIX TPOLIEHTOB B 3KOHOMUYECKHUX PacyeTax.
- [TapajutennbHOE IPOEKTUPOBAHHUE.

- CpenHue 3Ha4eHUs U UX IPUMEHEHNE B CTaTUCTUKE.

- BextopHoe 3a1anne NpsAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.
- CnoxxeHne rapMOHUYECKUX KOoJIeOaHUH.

- I'paduueckoe pemienre ypaBHeHUN 1 HEPABEHCTB.

- [IpaBunbHbBIE U TOTYNIPABUIBHBIE MHOTOIPAHHUKH.

- Konnueckue ceyeHns 1 uX NPUMEHEHHE B TEXHUKE.

- [lonarue nuddepenmana u ero NPUIOKEHU.

- CxeMmblI MOBTOPHBIX UCTIBITaHUM bepHymu.

- UccnenoBanue ypaBHEHUN U HEPABEHCTB € IIapaMETPOM.
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5. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJBHOCTHU

CTYJIEHTOB

Copnepxanue XapaKkTepucTHKA OCHOBHBIX BU/0B JeSITeJIbHOCTH
00y4eHust CTYJIeHTOB (HA YPOBHE y4eOHbIX JeilCTBHIl)
BBEJEHUE O3HaKOMJIEHHE € POJIbI0 MATEMATUKU B HAYKE, TEXHUKE,

HSKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTUSAX U MIPAKTHUECKON
nesTeabHOCTH. O3HAKOMIICHUE C LEISIMU U 33/la4aMu U3YYeHUS
MareMaTuku npu ocBoenuu npodeccuit CIIO u cnienmanbHOCTEH
CIIO

Pazpen 1. AJITEBPA

Tema 1.1. PazBuTHE
TMOHSITHSA 0 YHCJIE.
IToBTOpEHHE

Beinonnenue apudmernueckux AeHCcTBUI HaJl YUCIIaMU, coYeTast
YCTHBIE U MUCbMEHHBIE TPUEMBI.

HaxoxxaeHue npuOInKeHHbIX 3HAUYCHUH BETUYHH U
MOTPEUTHOCTEH BhIUMCICHUHN (a0COTIOTHON M OTHOCUTEIHHOM );
CPAaBHEHME YHUCIIOBBIX BBIPAKCHHM.

Haxoxnaenue ommn6ok B npeoOpa3oBaHUsIX U BBIUMCICHUSX (OTHO-
CHUTCS KO BCEM IIYHKTaM IPOrpaMMmbl)

Tema 1.2. KopHu,
CTeINeHH, JOrapu(pmMbl

O3HaKOMJIEHHE C IOHSTUEM KOpPHs N-ii CTENEHU, CBOMCTBAMU
paZvKaJIOB ¥ MPaBUJIaMHU CPaBHEHUS KOPHEH.

@opMynMpOBAHKE ONIPEAEIICHHS] KOPHS U CBOWCTB KOPHEM.
Boruncnenue u cpaBHEHUE KOPHEH, BBIITOJIHEHUE TIPUKHUIKH
3HaueHus KopHsl. [Ipeobpa3oBaHue YMCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPIKAIUX PaTUKAIIbI.

BrinonHenue pacueroB no Gopmynam, CoepKaliuM paguKaibl,
OCYILECTBIISAS HEOOXOIUMBIE MTO/ICTAHOBKH U MPE0Opa3oBaHMsL.
Onpenenenre paBHOCUIBHOCTH BhIpaXKEHHM ¢ pagukanamu. Peme-
HUE UPPaLMOHAIbHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTETEHHU C AEUCTBUTEIbHBIM
[IOKa3aTeNeM.

HaxoxaeHue 3HaueHU cTeneHu, UCIoIb3ys ITPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anuceIBaHUE KOPHS N-U CTETIEHU B BUJIE CTETIEHHU C IPOOHBIM
MOKa3areieM U Hao0OopoT.

@opMynMpOBaHHUE CBOWCTB CTENEHEN. Briuncinenue crenenen ¢
paloOHaIbHBIM IIOKA3aTENIEM, BBIIIOJIHEHUE TPUKUIKY 3HAUECHUS
CTEIIEHU, CPABHEHHUE CTEIICHEM.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, CO/lepKa-
IIUX CTENEHH, IPUMEHSsI CBOWCTBA. Pelenne nokazareabHbIX
YpaBHEHUM.

O3HakoMJIEHUE C IPUMEHEHHEM KOPHEW U CTEIEHE! MPU BBIYHCIIE-
HUHU CPEIHUX, JEJICHUH OTPE3Ka B «30JI0TOM ceueHum». Pemienue
IPUKJIAIHBIX 334 Ha CJIOKHBIC IPOLICHTHI

IIpeodpa3oBanue ajare-
OpanyecKux
BbIPaKEHU I

Brinonnenue npeobpa3zoBaHuii BIpaKEHUH, TpUMEHEHNE POPMYIL,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIEHEH U JorapupMoB.
Omnpenernenue 00JIaCTH JOMTYCTUMBIX 3HAYCHUN
Jorapu()MUIEcKoro BeIpakeHus. Pemenne nmorapudmmuiecknx
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|ypaBHeHI/H7I

Pa3nes 2. OCHOBBI TPUTTOHOMETPUN

Tema 2.1. OcHoBHEBIE
MOHATHSA

W3ydyeHne painaHHOTO METOAA U3MEPEHUS YIVIOB BPAILICHUS U UX
CBSI3M C TpagycHOU Mepoii. 300paxxeHue yriaoB BpallieHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJINYMHBI YIJIA C €70 PACIOJIOKEHUEM.
dopmMynupoBaHHUE ONPEACTICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUISL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA U O0OBSICHEHNE UX B3aUMOCBSI3U

Tema 2.2. OcHoBHBIE

HpI/IMCHCHI/Ie OCHOBHBIX TPUT'OHOMETPHUUCCKUX TOXKIACCTB IJIA

TPUTOHOMeTPUYECKHEe |BBIUMCIICHUS 3HAUCHUH TPUTOHOMETPUYECKUX (QYHKUIUH 110 OAHOM
TOXK1EeCTBA U3 HUX
Tema 2.3. N3ydyeHne ocCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYJIbI

IIpeodpa3oBanus npo-
CTelIuX

CIIO’KEHHUS, YIBOCHHUS, TIPEOOPa30BaHMS CYMMBbI
TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BECHUE U IPOU3BEICHUS

TPUTOHOMETPUYECKUX |B CyMMY U IPUMEHEHUE IPU BBIUUCICHUH 3HAUECHUS

BbIPaKeHUH TPUTOHOMETPUUECKOTO BBIPAXKEHHUS U YIIPOILIEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’>KHOCTH M IPUMEHEHHE UX JJIsl BbIBO/Ia (OPMYII IPUBEICHHUS

Tema 2.4. Pemenue no ¢popmynam 1 TPUrOHOMETPUUECKOMY KPYTY IPOCTEM-

Tpuronomerpuyeckne |IIMX TPUTOHOMETPUYECKUX YPABHEHUH.

YPABHEHHA U [Tpumenenne oOMIMX METOIOB PEIICHHs YpaBHEHHH (TIpUBEACHNE

HEepaBeHCTBa K JJMHEHOMY, KBaIpaTHOMY YpaBHEHHSAM, METOJI Pa3JI0KEHUS Ha

MHOXUTEJH, 3aMEHBI IEPEMEHHON ) TIPU PEIICHUU
TPUTOHOMETPUUYECKUX YPABHEHUIA.

O3HakoOMIJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUYECKUX
(GyHKIMHA.

N3ydenue onpeaeneHuii apkCuHyca, apkKKOCUHYCa, apKTaHT€HCa
yrcna, opMyIupOBaHUE UX, U300paKeHHE HAa EAMHUYHON OKPYXK-
HOCTH, MPUMEHEHHE MPU PEIICHUHN YPaBHEHUM

Paznea 3. ®YHKIIUU, UX CBOMCTBA U TPA®UKH

Tema 3.1. ®yHkuum

O3HakOMJIEHHE C IOHSITHEM NIEPEMEHHOI, MpUMepaMu
3aBUCHUMOCTEN MEKIy IEPEMEHHBIMHU.

O3HakoMJIEHHE ¢ TOHITHEM TpaduKa, onpeesieHue MPUHaIIeK-
HOCTH TOUkH rpaduky pyHkiuu. Onpeaenenue no popmysie npo-
cTeiiel 3aBUCHMOCTH, BUJIa ee rpaduka. BelpaxkeHue mo
(dhopMyIie oJTHOM MepeMeHHON Yepe3 apyTue.

O3HakoMJIeHHE ¢ omnpezesieHueM QyHKINH, GOpMYJIUPOBAHHE €TO.
Haxoxaenue o0nacti onpeaeneHus U 00J1acTH 3HaYeHU

byHKIIIN

Tema 3.2. CoiicTBa
byHkumnu

O3nakomiieHHE ¢ TpUMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUTMH. O3HaKOMJICHHE C
JI0Ka3aTEeNbHBIMU PACCyKICHUSIMHU HEKOTOPHIX CBOMCTB JIMHEHHON
U KBaJIpaTUYHOU (DYHKIUH, MTPOBEACHNUE UCCIIEJOBAHUS JINHEHHOM,
KYCOYHO-JTUHEHHOM, IpOOHO-TMHEHHON 1 KBaIpaTUIHON
¢byHKIMH, nocTpoeHue ux rpapukos. [loctpoenue u yreHue
rpadukoB GpyHkiuil. MccnenoBanue QyHKINH.

CocraBieHne BUI0B (YHKIUH 110 TaHHOMY YCJIOBHIO, PELIEHUE
3a/1a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKIHN

Tema 3.3. OOpaTHbIe
GyHkumMu

N3yuyenune nmouaTust o0paTHOil pyHKINH, onpeenieHne BUa 1 1o-
cTpoeHue rpaduka o0patHol QyHKINHU, HAXOXKIEHHE ee 00JacTh
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ompenenaeHust u obmactu 3HaueHui. [I[pumenenne cBONUCTB
(GyHKIMN TpU MCCIEI0BAHUN YPAaBHEHUH U PELICHUH 33124 Ha
skcTpemMmyM. O3HAKOMIJIEHHE C TIOHATHEM CJIOKHON (YHKIINH

Tema 3.4. CTeneHHsle,
NOKa3aTeJbHbIe,
Jorapupmuyeckue u
TPUITOHOMETPHYECKHUE
¢pynkuun. OdpatHbie
TPUITOHOMETPHYECKHUE
GyHkumnu

Brruncnenue 3HaueHnii GyHKIMN 10 3HAYEHUIO apTyMEHTa.
Omnpenenenue Mo0KEeHUs TOYKU Ha Tpaduke Mo ee KOOpAHUHATaM
1 Ha00OpOT.

Hcnonws3oBanne cBOMCTB QYHKITUN JUIsl CPABHEHUS 3HaYECHUN
CTereHel u orapudmos.

[Toctpoenue rpaduKoB CTENEHHBIX U JIOTapUPMUUIECKUX

(GyHKIHH.

Pemenue nmokazaTesbHBIX U JIOTapUPMHUECKUX YPAaBHEHUN U HEpa-
BEHCTB I10 U3BECTHBIM AJIFOPUTMaM.

O3HakOMIICHHE C TIOHSATHEM HETIPEPBIBHOM MEPHOANYECKON (PYHK-
Uy, GopMyIMpOBaHKUE CBOWCTB CHHYCa M KOCHHYCA, IOCTPOEHHE
UX rpauKoB.

O3HakoMJIEHHE C MOHATHEM FapMOHMUYECKUX KOJIeOaHUH U
MpUMEPaMU TAPMOHHYECKUX KOJICOaHUH /IJIsl ONMCAHUS TPOLIECCOB
B (hu3mKe U Ipyrux o0JIacTsIX 3HAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHOM MEPUOINIECKON PYyHKIHH,
(opMyIMpOBaHUE CBOMCTB TAaHI€HCA U KOTAHI'€HCA, IOCTPOEHHE
UX rpauKoB.

[IpumeHeHue CBOWCTB (GYHKLUH /1151 CPAaBHEHUS 3HAUCHUI
TPUTOHOMETPUYECKHUX (PYHKUUH, PEIICHHUS] TPUTOHOMETPHYECKIX
ypaBHeHMH. BrinosHeHne npeobpazoBaHusi rpadukoB

Pazpea 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 4.1.
ITociaexoBaTeLHOCTH

O3HakoOMIICHHE C IIOHATHEM YUCIIOBOM MOCIIE0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIEHUSIMH €€ YJICHOB.
O3HakoMJICHHE C IOHATHUEM IIPEIENa MOCIE0BATEIBHOCTH.
O3HaKkOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOT'O YHUCIOBOTO
psila Ha mpUMepe BBIYUCIEHUS CyMMbl OECKOHEYHO yObIBaroIIen
re€OMETPUUYECKOM MPOTPECCHH.

Pemenue 3an1ay Ha npuMeHeHHEe HOPMYIIBI CYMMbI OECKOHEUHO
yOBIBaOIIEH reOMETPUIECKO Mporpeccuu

Tema 4.2.
IIpousBoanas

O3HaKOMJIEHHE C TOHSITHEM IIPOU3BOJHOM.

Nzyuenue u GopMyIupoBaHUE €€ MEXaHUUECKOTO U
reOMETPUUYECKOT0 CMbICIIA, N3YUEHHUE aIrOpPUTMa BbIUMCICHUS
IIPOU3BOIHOM HA IPUMEPE BBIYMCIIEHUS MTHOBEHHOM CKOPOCTU U
YTII0BOTO KOd((pHIMeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUS KacaTelbHOI B 0011eM Bujie. Y CBOEGHHE
npaBuit AuddepeHITupoBaHus, TAOIUIIB TTPOU3BOTHBIX
AJIEMEHTAPHBIX (QYHKIMHA, TpUMEeHeHue JUIst T depeHIMpoBaHus
(GyHKIMH, cOCTaBlIeHUs] ypaBHEHUs KacaTelbHOU. M3yueHue
TEOPEM O CBSI3M CBOMCTB (DYHKIIMU U MIPOU3BOAHOM, op-
MYJIMPOBKA HX.

[IpoBeeHue ¢ MOMOIIBIO TPOU3BOIHON HCCeI0BaHUs (DYHKIINH,
3alaHHON (hopMyIIOii.

YcTaHoBiieHUE CBSA3H CBOMCTB (DYHKIIMU M MTPOU3BOIHOM 1O UX
rpadgukam.

[Ipumenenre npoU3BOIHOM ISl PELIEHU 33124 HA HAX0XKICHUE
HanOOJIbIIETr0, HAMMEHBIIIETO 3HAYEHUS U HA HAX0XKJICHHE
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IKCTpEMyMa

Tema 4.3.
IlepBooOpa3nas u
HHTErpaJ

O3HakoMJIEHHE C MOHIATHEM MHTETpajia U MepBOOOPaA3HOM.
N3ydenue mpaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Hrrorona-Jleiioauma.

Pemenue 3amay Ha CBsA3b IEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUMCIJIEHUE NTEPBOOOPA3HON IS JaHHOM (DYHKITHH.
Pewrenue 3a1a4 Ha npUMEHEHUE UHTErpaja JJis BBIYUCICHUS
(U3MYECKUX BEITMYMH M TUIOIAAEH

Pazgea S. YPABHEHUSA U HEPABEHCTBA

Tema 5.1. YpaBHenus
H CUCTeMbl YPABHEHUI

O3HaKoOMJICHHE C POCTEHITUMH CBEACHUSMHU O KOPHSIX
anreOpandeckux ypaBHEHUH, OHATUSAMH UCCIIEIOBAHUS
YPaBHEHUU U CUCTEM yPaBHECHUH.

N3yuenune Teopuu paBHOCHIIBHOCTH YPaBHEHUH U €€ IPUMEHEHMSL.
[ToBTOpEeHUe 3anucyu penIeHus CTaHAAPTHBIX YPaBHEHUH, TPHEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIs CBEACHUS K CTAaHJApTHOMY
ypaBHEHHIO. Perienue panoHanbHbIX, UPPAOHAIBHBIX,
M0Ka3aTeJIbHBIX U TPUTOHOMETPHUECKUX YPABHEHUN U CUCTEM.
Hcnonp3oBanne CBONCTB U TpaduKoB (PYHKIHIA IS peLIeHUs
ypaBHeHMi. [loBTOpeHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemrenue ypaBHEHMI ¢ IPUMEHEHHUEM BCEX MPUEMOB (Pa3JI0KEHUS
Ha MHO>XUTEJIU, BBEICHUSI HOBBIX HEU3BECTHBIX, IIOJCTAHOBKH,
rpauuecKoro MeToza).

Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3InYHbIX
CII0CO0OB.

Tema 5.2. HepaBencTBa

O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
UCIOJIb30BaHNE CBOMCTB U Ipa@uKoB (QYHKIMIA IPU pelIeHun
HEepaBeHCTB. PereHne HepaBeHCTB U CUCTEM HEPaBEHCTB C
MIPUMEHEHUEM Pa3IMYHBIX CLIOCOOO0B.

Tema 5.3.
HUcnouab3oBanue
CBOMCTB U rpauKoOB
GyHkumii npu
pelIeHry YPAaBHeHH U
HEPABEHCTB

O3HakoMJIeHHE C OOLIMMH BOIPOCAMU PEIIEHUS HEPABEHCTB,
YpaBHEHUH U X CUCTEM, UCIIOJIb30BAHNE CBOMCTB U Ipa)uKOB
(GyHKIMN TpU peIIeHuN HEPABEHCTB, YPABHEHUH U UX CHCTEM.
Pemrenne HepaBeHCTB, ypaBHEHUN U UX CUCTEM C IPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.

Tema 5.4.
Hpuxkaagnpie 3axa49u

[IpumeneHre MaTeMaTHYECKUX METOJIOB JUISL PELIECHUS
CoJIepKaTeNIbHBIX 33J1a4 U3 Pa3IUIHBIX 00JacTel HAYKH U
MPaKTUKHU. IHTEepIIpeTUPOBAHUE PE3YIIBTATOB C YUETOM PEATBHBIX
OTpaHUYCHUN

Paznea 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEHA

Tema 6.1. DiieMmeHTBI
KOMOHMHATOPUKH

N3ydenue npaBmiia KOMOMHATOPUKYU U IPUMEHEHHE MTPH PEIICHUN
KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U 1Mo
IIpaBWIIy YMHOKEHUS.

O3HaKkOMJIEHHE C TOHITUAMU KOMOMHATOPHUKU: pa3MEelEHUsIMH,
COYETaHUSIMHU, IEPECTAHOBKAMH U (hOpMyIaMHu i UX
BbIuuciieHus. OObsACHEHNE U IPUMEHEHUE (GpopMy1 aist
BBIYHMCIICHHS Pa3MELICHUH, [IEPECTAHOBOK U COYECTAHUM NIPU
pemenuu 3ana4d. O3nakomiienue ¢ GmHomom HproToHa 1
TpeyroyJbHUKOM Ilackais. Pemenne nmpakruueckux 3amad ¢
VCIIOJIb30BAHNEM MOHITUN M TPaBUI KOMOMHATOPUKHU
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Tema 6.2. 31eMeHTHI
TeOPUM BepPOSATHOCTE

N3ydeHue KI1acCu4eckoro onpeaesieHus BEpOATHOCTH, CBONCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.

PaccmoTrpenue npumepoB BBIYUCIIEHHS BEPOSITHOCTEN. Pemenne
3aJ1a4 Ha BbIUMCJIEHUE BEPOSITHOCTEN COOBITUI

Tema 6.3. J1eMeHTBI
MATEeMAaTHYeCKOM
CTATUTCTHKH

O3HaKOMJICHHE C IPEICTABICHUEM YHCIOBBIX TaHHBIX U HX
XapaKTEPUCTUKAMH.

Pemenne npakTuyeckux 3agad Ha 00pabOTKY YUCIIOBBIX JaHHbIX,
BBIYHMCIICHHE UX XapaKTEPUCTUK

Pa3nea 7. TEOMETPUSA

Tema 7.1. Ilpsimbie u
IJIOCKOCTH B
NPOCTPAaHCTBE

@opMynHMpOBKa U NIPUBEICHUE T0KA3ATENBCTB IIPU3HAKOB
B3aMMHOI'0 PACcIOJIOKEHUS NPSIMBIX U IUI0CKOcTel. Pacio3HaBaHue
Ha 4epTeKax U MOJEIAX Pa3JIMUHBIX CIy4aeB B3aUMHOIO
PaCIOIOKEHUS MPSAMBIX U INTIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
cyxaeHui. PopMynrpoBaHUE ONPEAECIEHUN, TPU3HAKOB U
CBOMCTB MapajuIeIbHbIX U MEPIEHIUKYISIPHBIX TUIOCKOCTEH,
JBYTPAaHHBIX Y JINHEWHBIX YIJIOB.

BrinonHenne nocTpoeHus yrioB MEXAy IPsIMbIMH, IPSIMOU U IIJI0-
CKOCTBIO, MEK1y INIOCKOCTSIMH I10 OIIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJIAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IIPSIMBIX U
IJIOCKOCTEN MpHU PEIICHUH 3aa4.

N300pakeHne Ha pUCYHKAX U KOHCTPYHPOBAHHUE HA MOJICNISX TIEep-
MEHIUKYJISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSMBIX,
MapaJuIEIbHBIX IJIOCKOCTEM, YIJIOB MEXKIY NPSMOU U INIOCKOCTBIO
1 000CHOBaHUE MTOCTPOEHUS.

Pemrenne 3a1a4 Ha BBIYHMCIIEHHE TEOMETPUYECKUX BEJIMYUH.
OnuceiBaHKE PACCTOSIHUSA OT TOYKHU A0 IUNIOCKOCTH, OT MPSIMOU 110
IIJIOCKOCTH, MEKY TUNIOCKOCTSAMM, MKy CKPEIIUBAIOIUMUCS
HPSIMBIMH, MEKIY POU3BOIBHBIMH (PUTypaMu B IPOCTPAHCTBE.

@OopMyIMPOBAHHE U JOKA3BIBAHNE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEeM CYIIECTBOBAHHUS, CBOMCTBA).

N300paxeHne Ha yepTexax U MOJEINSIX PACCTOSHUS U
000CHOBaHUE CBOUX CyXAeHui. OnpenaeneHne u BoIYUCICHUE
paccrosinuii B mpocTpancTse. [IpuMenenue popmyi u Teopem
IJIAHUMETPUU I pELICHUs 3a1a4.

O3HakoMJIEHHE C MOHATHEM MTAPAJUIEIBHOTO MPOEKTUPOBAHUS U
ero coiictBamu. [Ipumenenue Teopuu it 000CHOBAHUS
ITOCTPOECHHUN U BBIYMCIICHUI. APTyMEHTUPOBAHUE CBOUX CYKJICHUU
0 B3aMMHOM PACHOJIOKEHUH NPOCTPAHCTBEHHBIX (DUTYD

Tema 7.2.
MHoOrorpaHHuKHu

OrnucaHne U XapakTEPUCTHKA PA3TUYHBIX BUJIOB MHOTOI'PaHHUKOB,
MIEPEUNCIICHUE UX 3JIEMEHTOB U CBOMCTB.

N3006pakeHre MHOTOTPaHHUKOB U BBITIOJIHEHNE TOCTPOCHUS Ha
M300paKCHUSIX U MOJIEIISIX MHOTOTPAaHHUKOB.

Brruucnenue TMHEMHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTYpAIHIX, ApT'YMEHTHPOBAHNE CBOUX CYXICHUH.
XapakTepucTuka U N300pakeHre CeUeHus, Pa3BEPTKU MHOTOTPaH-
HHUKOB, BBIYHCIICHHUE TUIOMIAICH TOBEPXHOCTEM.

ITocTpoeHne mpocTeHux cedeHuit Kyoa, MpU3Mbl, TUPAMUIBL.
[IpumeHnenne GakToB U CBEACHUHN U3 INIAHUMETPHUH.
O3HakoMJIeHHE C BUAMU CUMMETPHUI B IPOCTPAHCTBE,
hopmynupoBaHUE OMPEIETICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TEJ BPAIIEHUs U MHOTOTPAaHHUKOB.
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[IpumeHeHne CBONCTB CUMMETPUH MPH PEIICHUH 3a]1a4.
Hcnonws3oBanue npuoOpeTeHHbIX 3HAHUHN I UCCIIEOBaHUS U
MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIITOJIHCHUE
PUCYHKOB IO YCJIIOBHUSIM 3a]1a4

Tema 7.3. Teaa u
MOBEPXHOCTH
BpallleHus

O3HakoMJICHHE C BHIaMH TeJ BpameHus, (GOpMyITHPOBAHNUE X
ONpECIICHUN U CBOMCTB.

DopMyIMPOBAHUE TEOPEM O CEUEHUH IlIapa MJIOCKOCThIO U
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTUKa U N300paykeHHE TeJl BPALICHHUs, HX Pa3BEPTKH,
CEUCHMSL.

Pemenue 3ai1a4y Ha IOCTPOEHHUE CEUEHUI, BBIUNCICHUE JUIMH,
paccTosiHUM, YIioB, iomaaei. IIpoBenenne qoka3arenbHbIX
pacCyXIEeHHI IPU PEIICHUU 3a/1a4.

IIpuMeHeHHne CBOWCTB CUMMETPUH NIPH PEILIEHUH 3a/]a4 Ha Tella
BpallleHUs, KOMOMHALIUIO TEJ.

N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIIOJIHEHUE PUCYHKA 110
YCIJIOBUIO 33J]a4l

Tema 7.4. U3mepenusi B
reoMeTpuu

O3HakOMJIEHHE C TOHSITUSMH IJIOMAAN U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3a1a4y Ha BBIYMCIICHUE TLTOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIOLIUX (OpMYIT U (PaKTOB U3
wiaHuMeTpun. M3ydeHne TeopeM o BEIYUCICHIH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEHICHHUE 3a/1a4 Ha MPUMEHEHHE (HOpMYIT
BbIUHCIICHHUS 00beMOB. 3ydenue ¢hopMyn A BEIYUCTICHUS
TJT0IA/IeH TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHUS.
O3HakoOMJIEHHE C METOJIOM BBIUMCIIEHUS IJIOIAIA TOBEPXHOCTHU
ctepsl. Pemienue 3a1au Ha BEIYUCIICHHUE TUTONIAICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Tema 7.5. KoopauHarsl
H BEKTOPBI

O3HakoMJIEHHE ¢ IOHATHEM BeKkTopa. M3yueHue nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 10 3aJaHHBIM
KOOPAMHATAM TOYEK U IJIOCKOCTEH, HAX0KICHHE KOOPANHAT
TOYEK.

Haxoxnenue ypaBHeHUN OKPYKHOCTH, c(hepbl, TNIOCKOCTH.
Boruncienue paccTosHUN MEXKY TOYKAMH.

N3yueHne cBOMCTB BEKTOPHBIX BEIWYHH, ITPABUJI PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKIAEHUS KOOPIHU-
HAaT BEKTOpa B IIPOCTPAHCTBE, ITPABUJI IEUCTBUH C BEKTOpPaMH,
3aIaHHBIMUA KOOPJAUHATAMH.

[IpuMeHeHne Teopuu Npy PEMICHUH 3aa4 Ha JEHCTBHS C
BeKTOpaMHu. M3yueHune CKaJIIpHOIO IIPOU3BEIECHUS BEKTOPOB,
BEKTOPHOI'O YpPaBHEHUs MPSAMOM U IUIOCKOCTH. [[pumenenne
TEOPUH IIPU PEILIECHUHU 3a1a4 Ha JEHCTBUSA C BEKTOPAMHU,
KOOPJAMHATHBIA METOJ, IPUMEHEHHE BEKTOPOB VISl BEIYUCICHUS
BEJIMYHH YTJIOB U paccTOsTHUI. O3HAaKOMIIEHUE C
JOKa3aTeNIbCTBAMH TEOPEM CTEPEOMETPHUH O B3AMMHOM
PACIIOJIOKEHUU IIPSIMBIX U IIJIOCKOCTEW C UCIIOIb30BAHUEM
BEKTOPOB

Pazgea 8. SAKVIIOYUTEJIBHOE IIOBTOPEHHUE

[IpeoOpa3oBaHue BBIPAKEHUI: CTETIEHHBIX, TOKA3aTEIbHBIX,
TPUTOHOMETPHUUECKHUX, JIOTapu(PMHUUECKUX, BBIPAKEHUH,
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coepKallNX KOpHU. PenieHne ypaBHEHUM: MOKa3aTeIbHBIX,
Jorapu(pMHUECKUX, TPUTOHOMETPHYECKUX, HPPAIMOHAIBHBIX,
IpoOHO-panoHanbHbIX. MccnenoBanne GpyHkiuid. Pemenue
HEPABEHCTB: JIPOOHO-PAIIMOHATBHBIX, TOKA3aTEIbHBIX,
norapudmuueckux. Pemienue cucreM ypaBHEHUN U HEPABEHCTB.
Pemenue reomerpuyeckux 3aaay.

6. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE PABOYEN ITPOI'PAMMBI

OcBoeHne  mporpaMMmbl — npeamera  «MaremaTuka» — NpeArojaraeT  HaJludue B
npo(ecCHOHANBHOM  00pa30BaTeIbHONW  OpraHW3allud, pPEATU3YIoIIel 00pa30BaTeIbHYIO
nporpamMmy cpenHero obmiero oOpasoBanusi B mpenenax ocBoenus OIIOII CIIO na 6asze
OCHOBHOTO 00IIero o0pa3oBaHUs, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTD
obecrieunTh 00y4aromUMes CBOOOIHBIN AocTyn B MHTEpHET BO BpeMs y4eOHOro 3aHSTHS U B
nepuoj BHEY4eOHOM e TeIbHOCTH.

[Tomemenne kabOMHETa [OJKHO YAOBJIETBOPATH TpeOoBaHusM CaHUTapHO-IMHIEMHUO-
sornveckux npaui U HopMaTuBoB (CanlluH 2.4.2 Ne 2821-10) u ObITH OCHAILIICHO THIIOBBIM
00opy/s0oBaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHCIIE CHEIHAIU3HUPOBAHHOM
yueOHOM MeOeNnbio0 U CPeCTBAMU O0YUYEHUs, JOCTATOYHBIMHU ISl BHIMIOJIHCHHUS TPEOOBaHUN K
YPOBHIO MOJATOTOBKH 00YYarOIIHUXCSI.

B kabuHere MOMKHO OBITH MYJIBTHMEIUHHOE OOOpPYIOBAaHUE, IOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIbHOIO MpoIlecca MOTYT MIPOCMATPUBATh BU3YAIbHYIO HH(DOPMAIIHIO IO
MaTeMaTHKe, CO3/jaBaTh MPE3EHTAlluH, BU€OMATepUaIIbl, UHbIE IOKYMEHTHI.

B cocTtaB yueOHO-METOUYECKOT0 U MaTepUATIbHO-TEXHUYECKOI0 00eCredeHus MporpaMMbl
npeaMera «MaremaTruKa BXOIST:

* MHOTO(YHKIIMOHAIbHBIN KOMILIEKC MPEToaaBaTens;

* HarasgHbIe TOCOOUs (KOMIUIEKTHl yU4eOHBIX Ta0JIHII, TUIAKaTOB, TOPTPETOB BHIIAIOLITUXCS
YUEHBIX-MaTEeMAaTHKOB H JIp.);

* uHGOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* DIKPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT TEXHHUECKON JOKYMEHTAINH, B TOM YHCIIE TTACTIOpTa Ha CPEJICTBA O0yUEHUS,
WHCTPYKIIMH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OuOMmoTe4yHsbIH (POH/T.

B OuGnuorteunsrii GoHI BXOAAT y4eOHUKH, yueOHO-MeTonudeckue KOMIUIeKTol (YMK),
o0ecrieunBaroOIIne OCBOEHHE MpeaMera «MaremaTHKay, peKOMEH/IOBaHHBIE WIIH JTOMYIIEHHBIE
JUIS. UCTIOJIb30BaHUSI B MPOPECCUOHATBHBIX 0OpPa30BaTEBHBIX OPraHU3AIMIX, PEATU3YIOIINX
00pa3oBaTenbHyI0 TPOrpamMmy cpenHero odmiero odpa3zoBanus B mpesenax ocsoenust OITOIT
CIIO na 6a3e ocCHOBHOTO 00I11eT0 00pa30BaHMUSL.

bubnroTeuHbIi (OHT MOKET OBITH JIOMTOJTHEH YHITMKIIONENSIMHE, CIIPAaBOYHUKAMH, HAYIHOM,
HAYYHO-TIOMYJISIPHOW U IPYTO# JTUTEPaTypOid 10 MaTeMAaTHKE.

B mporiecce ocBoeHus mporpaMMBbl  TipeaMeTa «MareMaTukay CTYACHTHI JOJDKHBI TTOTYIUTh
BO3MOXXHOCTb JIOCTYTIAa K AJIEKTPOHHBIM y4EOHBIM MaTepraiaM 1o MaTeMaTHKe, UMEIOIIUMCS B
CcBOOOTHOM JOCTyne B cetd HTepHET (9JCKTPOHHBIM KHHUTaM, NpPAaKTUKyMaM, TeCTaM,
Marepuanam EI'D u ap.).
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7. IEPEYEHb YUEBHBIX U3JJAHU, THTEPHET-PECYPCOB

das cryneHToB

Anumos I1I.A. u Op. Matemartuka: anreOpa 1 Hayajaa MaTeMaTH4YE€CKOI0 aHaIN3a, T€OMETPUS.
Anrebpa ¥ Hadana MaTeMaTHYecKoro aHainsa (0a3oBeld M yrayOseHHBIH ypoBHHM).10—11
Knaccel. — M., 2020.

Amanacan JI. C., Bymysog B. @., Kaoomyes C.b. u dp. MaremaTtuka: anrebpa u Hadana
MaTeMaTh4yeckoro anaiausa. ['eomerpus. ['eomeTpus (0a30BbIi M YIIIyOJICHHBIH ypoBHHU). 10—
11 xmaccel. — M., 2021.

bawmaxose M. 1. Matematuka: yueOHUK JIJIsl CTYI. YUPEXKACHHUH cpell. mpod. oOpa3oBaHusI.

—M., 2015.

bawmaxoe M. U. Marematuka. COOpHUK 3amad mpodHUIbHONH HANpPaBJICHHOCTH: y4eO.
mocooue ISl CTYI. yUpekaeHui cpea. mpod. odpasoanus. — M., 2015.

bawmarxoe M. . MartemaTtuka. 3aJauHuK: y4e0. mocoOue Ansi CTyH. YUPEKICHHH cpe.
npod. obpazosanus. — M., 2015.

bawmarxoe M. HM. Marematuka. DIJIEKTPOHHBIH y4e0.-METOJA. KOMIUIEKC [UIsl CTYA.
yupexaenuit cpen. mpod. odpazosanus. — M., 2015.

bawmaroe M. M. Marematuka (6a30Bblit ypoBenb). 10 kinace. — M., 2015.

bawmaxos M. M. Marematuka (6a30BbIii ypoBens). 11 kimacc. — M., 2015.

bawmarxose M. . Anrebpa n Havana aHanu3sa, reomerpus. 10 kimace. — M., 2015.

bawmarxos M. . Marematuka (6a30BbIii ypoBeHb). 10 kimacc. COOpHUK 3a1a4: y4ued. 1oco-
oue. — M., 2008.

bawmarose M. . Marematuka (6a30BbIii ypoBeHb). 11 kimacc. COopHUK 33aqa4: y4ued. moco-
oue. — M., 2012.

Iyces B.A., [pueopves C.I., Heoneuna C.B. Marematuka s mpodeccuii u
CHEIHMAIBHOCTEH COIMATBbHO-9KOHOMHUYECKOTO Tpoduis: Y4eOHUK ISl CTYHd. YUYPEKICHHM
cpen. mpod. obpazoanusi. — M., 2017.

Konseun 1O. M., Tkauesa M. B, ®@edeposa H. E. u op. Maremaruka: anreOpa u Hayaja
MaTeMaTHYeCcKOro aHaiu3a. Anredpa W Hauyajga MaTeMaTHdeckoro aHaiau3a (0a3oBblil u
yrinyoneHssiii yposau). 10 knace / o pea. A.b. Xwmwxuenko. — M., 2017.

Konseun FO. M., Tkauesa M. B., ®@eodeposa H. E. u op. Maremaruka: anrebpa U Haudaja
MaTeMaTHYeCKOTO aHanu3a. Anredpa W Hadajla MaTeMaThdeckoro aHanmu3a (0a3o0BbI H
yrayoneHsbii ypoBun). 11 kmace / mox pea. A. b. XKwmwxkuenko. — M., 2017.

s npenogasaresieit

@®enepanbHblii 3akoH 0oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii
Denepanum.

[Tpuka3 MuHnuctepctBa obOpazoBanus M Hayku P®D ot 17.05.2012 Ne 413 «O6
yTBEpXKACHUH (elepaibHOro TOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHJApTa CPEAHETrO
(moHOTO0) 00I1IeT0 00pa30BaAHUSY.

bawmaxos M. M. MaTtemaTturka: KH. JUIs iperiofaBaTesi: MeTo 1. mocooue. — M., 2013

bawmarxoe M., [{vieanos LLI.H. Meronuyeckoe mocobue nns moarotoBku Kk EI'D. —
M., 2011.

HNHuTepHeT-pecypcnl

1. www.feior.edu.ru (MapopManioHHbIe, TPEHUPOBOYHBIE H KOHTPOJIEHBIE MAaTEPHAIbI).

2. www.sehool-eolleetion.edu.ru (Eaunas xomiekiun U poBeIX 00pa3oBaTeIbHBIX
pECYpCOB).

3. http://mathelp.spb.ru

4. http://reshebnik.ru/.solutions/
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5. http://www.exponenta.ru/
6. http://www.math.ru/
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