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INOACHUTEJIBHASA 3ATINCKA

Pabouast mporpamma oOmieoOpa3oBarenpHOro mnpeamera «MareMaTuka» IpelHa3HaueHa
JUISL W3Y4YeHHUS B TNpodecCHOHANIBHBIX 00pa30BaTEeNIbHBIX OpPraHMU3alMsIX, PeaTH3yIIIUX
00pa3oBaTeNbHYI0 MPOTPaMMy CpEIHEro oO0miero oOpa3oBaHWS B TpEeax OCBOCHHUS
OCHOBHOM TpodeccronanbHOl oOpazoBaTenbHO nporpammbl CITO (OITOIT CITIO) na 6ase
OCHOBHOTO O00mIero o0pa3oBaHHUsS TMPU  TOJATOTOBKE CIEIUAINCTOB CPEIHETO 3BEHA I10
crnenuaibHoctd 35.02.16 Dkcrulyatans M PEMOHT  CEJIbCKOXO3SIMCTBEHHOM TEXHUKH U
000py1I0BaHUs.

PabGouass mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpeaHero ooO1ero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpe, COJEPKaHWUI0O U pe3yjbTaraM OCBOCHUS
npenMera «MareMmarruka», B COOTBETCTBUU ¢ PekoMeHJalusIMu 1Mo OpraHU3alluu MOTY4YeHUS
cpemHero o0Iero oopa3oBaHus B Mpeielax OCBOSHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuoHanbHOrO 00pa3oBaHHs Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C Y4ETOM
TpeboBaHUil (henepaabHBIX TOCYIAPCTBCHHBIX 00Pa30BATEIbHBIX CTAHAAPTOB W ITOJy4aeMOM
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 oOmreobpazoBaTeibHOrO  TpeaMeTa  «MaTtemaTuka
HAIPaBICHO HA JIOCTIIKEHUE CIEAYIOUIUX LIEeH:

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

- obecnieueHue c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO 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, TO3BOJSIONIEM 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 00IIEero 0Opa3oBaHUs, MPOTPAMMBI
MOATOTOBKU CIEIMAIUCTOB CPEAHEro 3BeHa To crneruaidbHocTH 35.02.16 Dxcrmyarauus u
PEMOHT CENIbCKOXO03SHCTBEHHON TEXHUKH U 000pyI0BaHUSI.

PabGouass mporpaMmMa MOXKET UCIOJB30BAThCA JAPYTUMH  NPO(dhecCHOHATEHBIMH
00pa30oBaTeNbHBIMI OpPTaHU3AlUIMHU, PEATU3YIOIIMMHI 00pa30BaTeIbHYIO MPOTPaAMMYy CPEIHETO
obmero oOpazoBanusi B mpenenax ocBoeHuss ocHoBHoi OIIOIT CIIO na 6a3e OCHOBHOTO
o011ero o0pa3oBaHus, TPOrPaMMBI TOATOTOBKH CIIEIIUATMCTOB CPETHETO 3BEHA.



1. MACIIOPT PABOYEM NPOI'PAMMABI

1.1. Oomas XapaKkTepucTUKA 00111e00pa30BaTEILHOTO npeaMera
«MaremaTuka»

MaremaTrka sBJsieTCs (QyHAaMEHTAIbHBIM 00IIe00pa30BaTENbHBIM IPEAMETOM CO
CIIO)KUBLUIMMCS yCTOWYMBBIM COJAEP)KaHUEM U OOIMMHM TpeOOBAHUSAMHM K IOAIOTOBKE
o0yyJaromxcs.

B po¢eCcCHOHATIBHBIX 0o0pa30BaTEeNbHBIX  OpraHu3alMsIX,  PEAIN3YIOIIUX
00pa3oBaTeNbHYIO IPOrpaMMy CpeaHero odiiero obpaszoBanusi B mpezenax ocpoenus OITOIT
CIIO Ha 0a3e OCHOBHOro oOwEero oOpa3oBaHUS, H3y4YE€HHME MAaTEeMaTUKU MMEET CBOM
0COOEHHOCTH B 3aBHCHMOCTH OT Mpoduiis mpodheccHoHaIbHOro 00pa3oBaHusl.

IIpu ocBoenun mpogeccuit CIIO TexHumyeckoro mnpopuis MNpoPecCHOHATBHOTO
o0Opa3oBaHUsl MaTeMaTHKa H3y4daercs Oojee yriayOleHHO, Kak TpoduibHas ydeOHas
JUCLUIUIMHA, YYUThIBAIOLIasl clelupUKy ocBauBaeMoi npodeccuu.

OTO BBIpaXAETCs B COJIEPKAHUHM OOYYEHHs, KOJHMYECTBE YacOB, BBLICISEMBIX Ha
U3y4yeHHE OTIENbHBIX TEM IpPOrpaMMbl, INTyOMHE HX OCBOCHMs CTYIEHTaMH, OO0beMe H
XapakTepe NpPAaKTUYECKUX 3aHATHH, BUAAX BHEAYAUTOPHOH CaMOCTOSATENBHOW pabOTHI
CTY/ICHTOB.

OOmme 1enu W3ydeHWsT MaTeMaTHKH TPAIWIMOHHO pPEaTM3yIOTCS B  YEThIpeX
HalpaBJICHUAX:

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

2) MHTEJUIEKTyalbHOE Pa3BUTHE;

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
IpeMeTa, YUUTHIBAIONIEro crnenupuKy ocBauBaeMol cTyleHTamu crneuuansHoctu CIIO
35.02.16 OxcruryaTalsi ¥ PEMOHT CEJIbCKOXO3SHMCTBEHHOW TEXHUKHM U 000pyAOBaHUSA,
o0ecrieunBaeTcs:

- BEIOOPOM Pa3JIMYHBIX MOX0/I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

- (opmupoBanueM cucTeMbl Y4eOHBIX 3a/laHMi, oOecrmeunBaromuX 3(pdeKTuBHOE
OCYIIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oboraimeHeM CreKkTpa cTwield y4eOHOW NesATeNIbHOCTH 3a CYET COIJIACOBAHUS C
BEAYIIUMHU JESITETHHOCTHRIMI XapaKTEePUCTHKAMU BBIOPAHHON MPO(ECcCHH.

[TpodunbHas cocTaisomas OTPaXaeTcsi B TPEOOBAHUAX K MOATOTOBKE 00yYarOIIUXCs
B YaCTH:

- o0meil cucremMbl 3HAHUN:  coJiepXKaTeJbHbIE  MPUMEPHl  UCIIOJIb30BAHUS
MaTeMaTHYECKUX WA U METOJIOB B TPOPECCHOHATLHON 1A TEIEHOCTH;

- YMEHUH: pa3Inyuue B ypoBHE TPeOOBaHUH K CIOKHOCTH MIPUMEHSIEMBIX aITOPUTMOB,;

- TIPAaKTUYECKOTO  WCIONB30BaHUS  MPHOOPETEHHBIX  3HAHWA W YMEHHIA:
UHIUBUIYAJIbHOTO  Y4eOHOrO  OmbITa B  IOCTPOCHUM  MaTeMaTHYECKUX  MOJIEINEH,
BBINOJIHEHUH HCCIIEI0BATENbCKUX IPOEKTOB.

Takum  oOpasoMm,  peanu3alMs  COACpXKaHUSA  TpEAMETa OPHUEHTHpPYEeT  Ha
IPUOPUTETHYIO POJIb IMPOLECCYAIbHBIX XapaKTEpPUCTHK Y4eOHOM paboThl, 3aBHCALIMX OT
npoduns  mpodeccnoHambHOTO  00pa3oBaHUs, TMOJNYYEHHUS  ONBbITA  HCIOJIb30BAHUSA
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MaTeMaTHKHU B COJEPKATEIbHBIX U MPO(PECCHOHANBHO 3HAYMMBIX CHUTYalUsAX 110 CPABHEHUIO C
(opMabHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTEPUCTHKAMH O0yUEHHUSL.

Coneprxanue rmpeaMera pa3padoTaHO B COOTBETCTBHHM C OCHOBHBIMHU COJICPKATEIbHBIMH
JUHUAMU O0Y4YEHHUs1 MaTeMaTHKe:

- anreOpavueckas JMHMS, BKIJIIOYAIOLIAs CHCTEMATU3ALMI0O CBEJEHUN O 4HCIax;
U3y4yeHHE HOBBIX U O0OOILEHHE paHee HU3YYCHHBIX olepauuii (BO3BEIACHHE B CTEIEHb,
U3BJICUCHHE KOpHS, JOrapu(MHpPOBAHUE, CHHYC, KOCHHYC, TAHTCHC, KOTAaHT€HC W OOpaTHBIE
K HHUM); U3y4CHHME HOBBIX BHUJOB YHMCIOBBIX BBIpQXXEHUH U (HOPMYJ; COBEPILIEHCTBOBAHHE
NPAaKTUYECKUX HABBIKOB U BBIYMCIUTENBHON KYJIBTYpHI, paCIIUPEHUE U COBEPIICHCTBOBAHHE
areOpanyeckoro ammapara, C(QpOPMHUPOBAHHOIO B OCHOBHOH IIIKOJIE, U €r0 NMPUMEHEHUE K
PELICHUIO MAaTeMAaTHYECKUX U IPUKIIAIHBIX 3a/1a4;

- TEOPeTHKO-()YHKIIMOHAJIbHASL JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTU3alUI0 U PacClIUpEeHne
CBeleHUI O (YHKUMAX, COBEPIIEHCTBOBAHME TIpadUUYECKUX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMM HJEIMH M METOJaMH MaTeMAaTUYECKOIo aHajliu3a B 00bEMe, I03BOJIAIOLIEM
UCCIIEIOBATh JI€MEHTapHbIe (YHKIIMU U PElIaTh MPOCTEUIINE TeOMETpUIECKUe, (PU3NIECcKue 1
Jpyrue NpUKIaJHbIe 3a/1a4H;

- JIMHUS YpaBHEHWH M HEPAaBEHCTB, OCHOBAaHHAs Ha IOCTPOCHHHM M HCCIIEIOBAHUU
MaTeMaTHYECKUX  MOJEJNeH, Imepecekaromascs ¢  anreOpauyeckod U TEOPETHUKO-
(GYHKIMOHATBHON JIMHUSIMH M BKIIIOYAIOINAsh DPAa3BUTHE W COBEPIICHCTBOBAHHE TEXHUKH
anreOpandyeckux MpeoOpa3oBaHUM s pELICHUs YypaBHEHUH, HEPAaBEHCTB U CHUCTEM;
(dopMHUpOBaHHE CIIOCOOHOCTU CTPOUTH U HCCIIENOBATh MPOCTEHIINE MAaTEMATHUYECKUE MOJIENH
IPY PELICHNH NPUKIATHBIX 3a]a4, 33/1a4 U3 CMEXHBIX U CHEIHATIbHBIX JUCLUIUINH;

- TreoMeTpuYecKas JIMHHSA, BKIIOYAIOMAs  HANIAJHBIE  TIPEACTABICHUS O
OPOCTPAHCTBEHHBIX (UIypax UM U3y4yeHHE HX CBOWCTB, (OpPMHUpPOBAHME M pa3BUTHE
NPOCTPAHCTBEHHOTO BOOOpPaKEHWUs, pa3BUTHE CHOCOOOB TEOMETPHUYECKHX H3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOI'O METO/I0B JIJIsl peIlIEHHs] MaTeMAaTHYEeCKUX U MPUKIIAJAHBIX 3a/1a4;

- CTOXacTHYeCKas JMHUS, OCHOBAaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX yMEHHIA,
NpeCTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIEr0 MUpA.

B conmepxanue o006mieo0pa3oBaTeIbHOTO MPEaMETa BKJIIOYEHBI TEOPETUYECKHE |
NPaKTUYECKHE 3aHATHUS, MMEIoLIMe NPOPECCHOHATBHYI0 3HAUYUMOCTh JUISL CTYZIEHTOB,
ocBaMBaroIMX BbIOpaHHyo crenuanbHocTh CIIO 35.02.16 Oxkcrmyatanuss ¥ pEMOHT
CEJIbCKOXO35HUCTBEHHOM TEXHUKUM M OOOpYIOBaHMS U HAIpPaBIEHHbIE HAa MX MPAKTHYECKYIO
MOJITOTOBKY.

N3yuenne 00111€00pa30BaTENBLHOTO npeamera «MaremaTuka 3aBeplIaeTcs
IPOMEXKYTOUHOM arTecTanueil B popme sK3amMeHa.

1.2 MecTto 06111€00pa30BaTeIbHOIO NMPeIMeTa B Y4eOHOM IJIaHe

OOmeobpa3oBarenbHblil npenmer  «MaremaTtuka» — gBiseTcd 00s3aTelNbHBIM U
u3ydaercs B obmeodpazoBatesnbHoM nukie yuyeonoro miada OIIOIT CIIO Ha 6a3e OCHOBHOTO
obmero o6pazoBanus IIIICC3 mno cnemmansHocTn 35.02.16 DOkcrutyatalist U pPEMOHT
CEJIbCKOXO03SUCTBEHHOU TEXHUKH U 000PYJOBaHMUS.

1.3 Pe3yabTaThl ocBOeHHsA 00111€00pa30BaTeIbHOIO NPeIMeTa

OcBoenue coaepxkaHus  00IIe00pa30BaATEIHLHOTO npenMera  «MareMaTHuKa»
obecreunBaeT TOCTH)KCHUE CTYJICHTAMHU CIISAYIOIINX PE3YJIbTaTOB:
JUYHOCTHBIX:

- ¢(hOpMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KakK YHHBEPCaJbHOM S3bIKE HAYKH,
CPEICTBE MOJECIUPOBAHUS SIBICHUN M IPOLIECCOB, UIECAX U METOAaX MaTEMAaTHKH;
- NMOHMMAaHHME 3HAYMMOCTH MAaTEeMaTHKU JJI Hay4HO-TEXHHYECKOTO Iporpecca;
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- cOPMHPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKe Kak K 4YacTh OOIIeYeI0BEUeCKOM
KyJbTypbl —4epe3 3HAKOMCTBO C HCTOPMEH  pa3BUTHS ~ MaTeMaTHKH, 3BOJIIOLUEH
MaTeMaTHUYCCKUX HJICH;

- pa3BUTHUE JIOTUYECKOTO MBILIUIEHHS, POCTPAHCTBEHHOTO BOOOPAKEHUs, arOPUTMUYECKOM
KyJbTypbl, KPUTUYHOCTH  MBIIUICHHS HAa  ypOBHE, HEoOXoauMoM i Oyaymei
npoeCCUOHATIBHON JESATEIbHOCTH, A HMPOAOIDKEHHUS O0pa3oBaHMs U caMOOOpa30BaHMUS;

- OBJIAJICHHE MAaTeMaTHYECKUMHU 3HAHUAMU U YMEHHSMH, HEOOXOIUMBIMH B IIOBCEIHEBHOU
XKHU3HM, JJII OCBOGHUS CMEXHBIX €CTECTBEHHOHAYYHbIX JAMCHUUIUIMH M JAUCUUIUIUH
npoeCCHOHATBPHOTO LHUKJIA, A TOJIydeHHss oOpa3oBaHUS B OOJNACTAX, HE TPEOYrOIUX
yri1yOJI€eHHON MaTeMaTH4ecKoi MOATrOTOBKH;

- TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHUIO, B TOM 4YHCIE caMOOOpa3oBaHWIO,  Ha
IOPOTSDKEHUM BCEH JKU3HU; CO3HATENbHOE OTHOIIEHHE K HENpPEepPbIBHOMY OOpa30BaHMIO Kak
YCIIOBUIO YCIENTHONW TPOGECCHOHATBHOW M OOIIECTBEHHOW ACSTEIHHOCTH;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPUECKOW M OTBETCTBEHHOM
JeSITEIIbHOCTH;

- TOTOBHOCTb K KOJUJIEKTMBHOH paboTe, COTPYyJHUYECTBY CO CBEpCTHMKaMH B o0Opa-
30BaTeNbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-HUCCIIE0BATENBCKOM, IPOCKTHOMN 1

JPYTUX BUJAX JEATEIbHOCTH;

- OTHOIICHHE K MPO(ECCHOHATBLHOU NEATENFHOCTH KaK BO3MOXKHOCTH y4YacTHs B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHALMOHATIBHBIX IPOOIIEM;
MeTanpeAMeTHbIX:

- YMEHUE CaMOCTOATENIbHO ONPEAENATh LeNU JESITEIbHOCTH U COCTaBJISATH IUIAHBI
JIESITEIBHOCTH;  CaMOCTOSITENIbHO ~ OCYIIECTBIISATh, KOHTPOJIMPOBaTH U  KOPPEKTHPOBAThH
NeSITeNbHOCTD;

- HCIIOJIb30BAaTh BCE BO3MOXKHBIE pECYpChl I JOCTHUKEHHSI IIOCTaBJICHHBIX LeNed u
peanu3alyy IIaHOB JIeSTeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHH B PA3JIMYHBIX CUTYAllUsX;
- yMEHHE MPOAYKTHBHO OOIIAThCS M B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOMU
NeSITeIbHOCTH, YYUTHIBATh TO3ULUHM JPYIMX YYaCTHUKOB JEATENBHOCTH, 3(P(EeKTUBHO
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
uHpOpMallMY, KPUTUYECKH OLEHUBAThb M HHTEPIPETHPOBATH HH(GOPMALHIO, IOIy4aeMYIO
U3 pa3INYHbIX UCTOYHHUKOB;

- BJIQJICHUE SI3BIKOBBIMHM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIararb CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

- BJIaJICHUE HaBbIKaMM IMO3HABAaTEIbHON pe(IeKCHH KaK OCO3HAHHs COBEpIIAEMBIX JIeHCTBHIA
U MBICIUTEIbHBIX MPOLECCOB, MX pE3yJIbTaTOB M OCHOBAaHUM, TPaHUIl CBOETO 3HAHUS H
HE3HaHUs, HOBBIX IIO3HABATEJBHBIX 3aJa4 M CPEICTB A MX AOCTH)KCHHUS;

- LIEJICYCTPEMJIEHHOCTh B MOMCKAaX U NPUHATHU PEHIeHHH, COOOpa3UTEIbHOCTh U
UHTYHUIMS, DPAa3BUTOCTb MHPOCTPAHCTBEHHBIX IPEACTABIEHHH; CIIOCOOHOCTh BOCIPHUHUMATh
KpacoTy U FapMOHUIO MUDA;

NpeIMeTHBbIX:

- chopMHPOBAHHOCTH IIPEJCTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOW KYJIbTYpPbI u
MecTe MaTeMaTHKH B COBPEMEHHOHM IMBHIIM3AIMM, CIIOCO0AaX ONUCAHMS SIBICHUN PEaTbHOTO
MHpa Ha MaTEMaTHYECKOM S3BIKE;

- cOopMHPOBAHHOCTh NPEJCTABICHUA O MATEeMaTHUYECKUX TOHATHAX KaK BaKHEHIINX
MaTeMaTHYeCKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBaTh M M3y4yaTh pa3Hble MPOLECCHl U
SIBIICHHUS,



- TOHUMaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUS MAaTEMaTU4YECKUX TEOpPHUIL;
BJIQJICHUE METOJaMU JOKAa3aTeIbCTB W QJITOPUTMOB PEIICHUS, YMEHHE HUX IPUMEHSATH,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYXKACHUS B X0/1€ PELLIECHUS 3a1a4;

- BJIaJICHNE CTaHJAPTHBIMU [IPUEMAMHU PELICHUS PALIMOHAJIBHBIX U UPPALIMOHAIIBHBIX,
[I0KA3aTeNIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM, B TOM YHCJIE Ul IOMCKA ITyTH pELICHUs
Y WITIOCTPALIMY PELLEHUS] YPABHEHUM U HEPABEHCTB;

- ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHITHUSIX MaTeMaTUYECKOTO

aHaM3a W WX CBOMCTBAxX, BIAJICHHE YMEHHEM XapaKTepU30BaTh IOBeACHUE (YHKIUH,
HCIIOJIb30BAHNE TOJIYYEHHBIX 3HAHUW JUIsI ONMCAHUSA W aHAIM3a PEAJIbHBIX 3aBUCUMOCTEN;
- BJAJCEHUE OCHOBHBIMU IOHSTHUAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOICTBaX;

- cOPMHUPOBAHHOCTH YMEHHS PACIO3HABATh FEOMETPUYECKUE (PUTYPBI HA YepTEe)ax, MOJCIAX
U B pealbHOM MHUpE; MIPUMEHEHHE H3YUYEHHBIX CBOWCTB reoMmerpuieckux ¢Guryp u QGopmyn
JUISL PELLIEHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECpKAHUEM;

- chOpMUPOBAHHOCTh  MPEACTABICHUH O  Tpoleccax U SBICHUSX,  HMEIOLIUX
BEPOATHOCTHBIM  XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTSAX B  pEaJlbHOM  MHUDE,
OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOM TEOPUH BEPOSITHOCTEW; YMEHUN HAXOJUTh U OIICHUBATh
BEPOATHOCTH HACTYIUIEHUS COOBITHII B IMPOCTEHIIMX NPAKTUUECKUX CUTYallUsSX U OCHOBHBIE
XapaKTEPUCTUKH CIy4yalHbIX BEINYHH;

- BJIaJICHUE HaBbIKAMHU HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM IIpU PELIECHUU
3azay.

2. COAEPXKXAHHUE OBIIEOBPA3OBATEJIBHOI'O ITIPEJJMETA

BBE/IEHUE
MaremaTtka B HAayKe€, TCXHHUKE, OKOHOMUKC, I/IHq)OpMaHI/IOHHI)IX TEXHOJIOIUusgAX H
NpaKTUYeCKOM aedTesnbHOCTH. llenn M 3ajauM  M3ydeHHsT MaTeMaTUKM TP  OCBOEHUH
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 uymcaa. OcHOBHOe  Jjorapu(MUUECKOEe  TOXKIECTBO.
Hecsatnunbie 1 HaTypanbHble Jorapudwmel. [lpaBuna npeiictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajredopamvyeckux BbIpaskeHuii. [IpeoOpa3oBaHue pamroOHAIBHBIX,
UPPAIMOHATBHBIX CTETICHHBIX, MTOKA3aTENbHBIX U TOTAPU(PMUIECKIX BBIPAKCHHI.



IIpakTHYecKkne 3aHATHA

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

Beruucnenue u cpaBHeHUE KOpHEW. BoINoIHEHNE pacyeToB ¢ pajuKalamHu.

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

Pemrenne npukiagHeIx 3anay.

Haxoxnenue 3HayeHui jorapudma o NpoOU3BOIBHOMY oOcHoBaHMIO. Ilepexon ot
OTHOTO OCHOBaHUS K  JApyromy.  Bpluncnenne W cpaBHeHHE  Jiorapudmos.
JlorapugmupoBaHyue M NOTEHIMPOBAHUE BBIPAKEHUH.

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

Pemienue norapupmMudeckux ypaBHEHH.

PA3JIEJI 2. OCHOBbBI TPUTTOHOMETPUH

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 ypaBHeHHs1 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, (OPMYJIbI CIOXKEHHS, YIBOCHUS,
npeoOpa3oBaHUE CyMMBblI TPUTOHOMETPHUUYECKHX (YHKLIMH B MPOM3BEJCHUE, MpeoOpa3oBaHUe
MIPOU3BEICHUS] TPUTOHOMETpUYECKUX PYHKIMN B cymMMy. IIpocTeiiiine Tpuronomerpudyeckue
YPaBHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMH: 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. CpoiicTtBa pyHkuuu. MOHOTOHHOCTbh, YE€THOCTh, HEUETHOCTD,
OTPAaHUYEHHOCTh, MEPUOAUYHOCTH. [IpOMeXyTKH BO3pacTaHus U yObIBaHUS, HAUOOJBIIIEE 1
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 CBOHCTBA U Tpa(UKH.
[Ipeo6pa3zoBanus rpadukos. [lapamiensHplil epeHOC, CHMMETPUS OTHOCUTENIBHO Oceit
KOOpJMHAT U CUMMETpPUS OTHOCUTEJIBHO Hauyajga KOOpAMHAT, CUMMETPHUSI OTHOCHUTEIBHO
psIMOHN y = X, pacTsDKEHUE U C)KaThe BIOJIb 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, KBaApaTHYHOW, KYCOYHO-TMHEWHOW U
npoOHo-nmuHerHol (yHkuuii. HempepoiBHble U nepuoanyeckue ¢yHkiuu. CBoHcTBa H
rpaduKky cUHyca, KOCHHYyCa, TaHTeHca W KoTaHreHca. OOpaTHble (YHKIMH U HX TpaduKy.
OOpatubie Tpuronomerpudeckue  Qynkuuu. IIpeoOpazoBanus  rpaduka  GyHKIUH.
["apmonnueckue konebanus. [Ipuknaansie 3a1aun.

[TokazarenbHble, TorapupMUIEecKie, TPUTOHOMETPUYECKUE YPaBHEHUSI.

PA3JIEJI 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Tema 4.1. IlociienoBaTEJILHOCTH.

Crioco0BI 3aJaHKs U CBOMCTBA YHCIIOBBIX IOCIEI0BATSCILHOCTEH.

CymmupoBanue mnocienoBarenbHocTeld. beckoHeuHO yObIBaromias reoMeTpuyecKas
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. [Ipou3BO/IHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIMHA. [Ipumenenue
MPOU3BOJHON K HMCCIEAOBAHHUIO (DYHKIMH M MOCTPOEHUIO TI'padUKOB.

IIpumepsl KCIIONIB30BaHMS NMPOU3BOMHOM U1 HAXOXKIEHHUS HAWIY4IIEro PELICHHS B
NPUKIAIHBIX 3a7a4ax. Bropas npou3BoaHas, ee reoMeTpu4ecKuii U GU3NUEeCKUil CMBICIT.

Haxoxxaenne ckopocTu Juts Iporecca, 3alaHHoro (opMysioi 1 rpaduKkoMm.

Tema 4.3. [lepBooOpa3Hasi 1 HHTErpaJ.

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

IMpakTuyeckue 3aHATHSA

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

[Ipon3BoaHasA: MEXaHUYECKUIM U T€OMETPUYECKUI CMBICI IIPOU3BOIHOM.

VYpaBHeHne  kacatenbHOW B obOmem — Buae. llpaBwia u  dopmynsl
nuddepeHnpoBanmsi, Tabania MPOU3BOAHBIX d3JIeMEHTapHBIX (GyHKImA. HWccaenoBanue
(GyHKIMU C TOMOUIBIO MPOU3BOAHOM. Haxokaenue HanOOJbIIEro, HaUMEHBIIETO 3HAYCHUS
U SKCTPEMAJIbHBIX 3HAUCHUH (QyHKIMH.
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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 ¥ CHCTEMbI YPAaBHEHH .

PaunonaneHble, UppaloHaNbHbIE, TOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS
W CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBbI WX pemieHHS (pa3joKeHHE Ha MHOXHUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpaUUECKUl METON).

Tema 5.2. HepaBencrsa.
PannonanbeHble, MppanMOHaIbHbIE, IOKA3aTEIbHBIE HEPaBEHCTBA. OCHOBHBIE IPUEMBI
UX pELIEHUS.

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

Meton wunHTepBanoB. M3o0pakeHue Ha KOOPJIAMHATHOW IIJIOCKOCTH MHOXECTBA
peleHni ypaBHEHUI 1 HEPAaBEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

Tema 5.4. [Ipukiagnbie 3a1aun

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

NHTtepnperanus pe3yiaprara, ydeT pealbHbIX OTPaHUYCHUI.

IIpakTHYeckue 3aHATHSA

KopHuu ypaBHenuii. PaBHocuiabHOCTh ypaBHeHUH. [IpeoOpazoBaHme ypaBHEHUH.

OcHoBHbIE IPUEMBI peIlIeHNs ypaBHEHUH. Pelienue cucreM ypaBHEHUH.

Hcnonb3oBaHue CBOMCTB M TpadukoB (GYHKIMM JUIs pelieHus YypaBHEHMH U
HEPABEHCTB.

PA3JIEJI 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

Tema 6.1. direMeHTBI KOMOMHATOPUKH

OcHOBHBIE TIOHSATHS KOMOWHATOPHKHU. 3aJadyd Ha TMOJCYET 4YHCIa pPa3MElIeHUH,
NepecTaHOBOK, coueTaHuil. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna OumHOMA
HeroToHa.

CBoiicTBa GuHOMHMHANBHBIX K03 durmenton. Tpeyronpuuk Iackans.

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

Tema 6.3. Di1eMeHTHI MATEMATHYECKOH CTATUCTUKH
[IpencraBnenne AaHHBIX (TaONMIBI, AWAarpaMmbl, rpaduku). PemeHne nmpakTHuecKux
3a/1a4y C MPUMEHEHHEM BEPOSITHOCTHBIX METOIOB.

IIpakTuyeckune 3aHATHSA

Hctopus pa3BuTHs KOMOMHATOPUKHU, TEOPHH BEPOSTHOCTEN M CTATUCTHKH U UX POJb B
pa3ianuHbIX cepax yeroBeueckoil xkusHeaesTenbHocTU. [IpaBuna komOuHatopuku. Pemenue
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KOMOMHATOPHBIX 3aj1ad. Pa3memeHus, coderaHus W TiepecTaHOBKM. buHOM HploToHa u
tpeyroiabauk [lackand. [Ipuknaaneie 3a1auu.

Knaccuueckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeMa O
cymMMe BeposiTHOCTel. Beruucinenue BepositHocTen. [lpuknannbie 3amauu. IlpencrtaBienue
YHUCJIOBBIX JaHHBIX. [Ipukiannbie 3a1a4n.

PA3JIEJ 7. TEOMETPUSA

Tema 7.1. IIpsiMble H IIVIOCKOCTH B NPOCTPAHCTBE

B3aumHoe pacnosoxeHue AByX NpsMbIX B IIpocTpaHcTBe. [lapamienbHOCTs IpsAMOR U
miockoct. IlapamnensHocTh ImOCKOCTEH. IlepneHIuKYISIpHOCTE NPSAMOM U INIOCKOCTH.
[leprieHAMKYISIp U HAKJIOHHAS. YTOJI MEXIY MPSAMOU U TNIOCKOCTHIO. JIByrpaHHbINA yroJl.

Yros Mexay II0CKOCTAMU. [IepnenauKyISpHOCTE ABYX IJIOCKOCTEM.

I'eomerpuueckue npeoOpa3oBaHus MPOCTPAHCTBA: NapaJlIeNIbHBINA IEPEHOC, CUMMETPUS
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe nmpoekTHpoBaHue. M300paxkeHne NpocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOTOrpaHHUKHU

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

[Inpamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamua. Terpasap.

Cummerpui B KyOe, B apajuiesienumese, 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

[unmuuap u KoHyc. YcedeHHBIH koHyc. OCHOBaHHE, BbICOTa, OOKOBas MOBEPXHOCTD,
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, MPSMOYTOJBHOTO Tapajuielenuneia, MPU3Mbl, UIHHIpPA.

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

[TogoOue Ten. OTHOIEHUS TII0MIAIeH TOBEPXHOCTEN U 00BEMOB MTOIO00HBIX 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)KEHHE  BEKTOPOB.
YMHOXEHNE BEeKTOpa Ha 4nciao. Pa3nokeHWe BEKTOpa IO HANPABICHHUSAM. YTOJI MEXIY
nBymst BekTopamu. [Ipoekuust BekTopa Ha ocb. Koopaunatel BekTtopa. CxkaisipHOE
MIPOU3BE/ICHNE BEKTOPOB.

Hcnonp30BaHne KOOpAUHAT U BEKTOPOB MPHU PEIIEHNN MAaTEMaTHUECKUX U IPUKIIATHBIX
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.

3. TEMATHYECKOE INTAHUPOBAHHUE

[Mpu peamuzanuu copepxkanusi o0me00pa3oBaTeIpHOrO MpeaMeTa «MaremaTuka» B
npeaenax ocBoeHuss OIIOIT CIIO IIICC3 no cneunanbHocty 35.02.16 Dkcrutyatauus u
PEMOHT CEJIbCKOXO3SIMICTBEHHON TEXHUKH M 00OpyIOBaHUS Ha ©0a3e OCHOBHOTO OOIIETro
oOpa3oBaHMsl MaKcMMaibHass y4deOHas Harpy3ka CTYICHTOB C YYE€TOM TEXHHYECKOTO
npoduns cocrasisier: 250 yacos.

3.1 TemaTn4yeckuii IaH

Bceero N3 Hux Bueayn.
HaumeHoBaHue ayauTopHbIX | Teopernueckue | JIII3 B ¢popme cam.
pa3/iesioB U TeM 4acoB 3aHATHSA NpaKTHYecKoii | padora
NMOATOTOBKH

Bsenenue 2 1 1

Pa3nen 1.Anredpa 34 25 9 1

Tema 1.1. PazButune 22 15 7 1

MIOHSITHSL O YUCIIE.

IToBTOpEHME.

Tema 1.2. KopHu, 12 10 2

CTETNEHU U JorapruMbl

Pa3nes 2. OcHoBBI 30 23 7

TPUTOHOMETPUH

Tema 2.1. OcHOBHBIE 4 4

13




IIOHATHA

Tema 2.2. OcHOBHEBIE
TPUTOHOMETPHYCCKHE
TOXKIECTBA

Tewma 2.3.
[IpeoOpazoBanus
MPOCTEUIIINX
TPUTOHOMETPUUECKUX
BBIPAXKECHUI

Tema 2.4.
TpuroHomMeTpuyecKue
ypaBHEHUS U
HEPABCHCTBA

12

Pa3nen 3. ®ynkuuu,
HX CBOMCTBA M
rpaguku.

20

10

10

Tewma 3.1. dyHknun

N

Tema 3.2. CBolicTBa
byHKIMI

Tema 3.3. O6paTHbIe
byHKINN

Tema 3.4. CteneHHEIC,
MOKa3aTeJbHbIE,
Jorapu(pMHUUECKHUE U
TPUTOHOMETPHICCKHE
¢ynkuuu. O6paTHbIe
TPUTOHOMETPHUYCCKHE

byHKIIMN

12

Pasznea 4. Hauana
MaTEeMaTH4Y€eCKOIro
aHaJIu3a

26

17

Tema 4.1.
ITocaenoBaTenbHOCTHU

Tema 4.2 IIponsBogHas

10

Tema 4.3.
[TepBooOpaznas u
WHTETrpal

12

(6]

Pa3zpnen S. YpaBuenus
U HepaBeHCTBa

16

11

Tewma 5.1. YpaBHenus u
CUCTEMBI ypaBHEHUN

Tema 5.2. HepaBencTBa

N

N

Tema 5.3.
Hcnons3zoBanue
CBOWCTB M Ipa)uKoB
GYHKIMHI pU petieHnu
YpaBHEHUU U
HEPABCHCTB

Tema 5.4. Ilpuxiagusie
3a7auu

Pazgea 6.

12
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KomOunaropuka,
CTATUCTHKA U TeOpHs

BEpPOSITHOCTEM

Tema 6.1. DIeMeHTHI 2 2

KOMOWHATOPHKHU

Tema 6.2. D1eMEHTHI 5 3 2

TEOPHH BEPOSATHOCTEH

Tema 6.3. DaeMEHTHI 5 2 3
MaTeMaTH4YeCKOM

CTaTHCTUKHU

Pasnen 7. 'eomerpus 712 45 27 5
Tema 7.1. Ilpsimbie u 16 11 5) 1
IIOCKOCTH B

IPOCTPAHCTBE

Tema 7.2. 14 7 7 1
MHororpaHHuKHU

Tema 7.3. Tena u 13 8 5 1
MMOBEPXHOCTH BpaICHUS

Tewma 7.4. U3mepenust B 15 10 5 1
T€OMETPUH

Tema 7.5. KoopauHatst 14 9 5 1
1 BEKTOPBI

Pasznen 22 13 9 2
8.3akaounTenbHOE

MOBTOPEHHE.

Bcezo: 234 152 82 15

MAKCUMANbHASL Y4eOHAs.
naepyska — 250 yacos, 6 mom
yucne 00s13amenshas
ayoumophas nHazpysxa — 234
yaca,

KOHCYIbmayuu — 6 4acos,
NPOMENCYMOUHAs
ammecmayusi — 10 uacos.

B ¢hopme npaxmuuecroii
nodzomosxu — 15 uacos.
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4. TIPUMEPHBIE TEMbI PE®EPATOB (JOKJIAAOB) U
NHIAUBUAYAJIBHBIX ITPOEKTOB

- HenpepbiBHBIE 1pOoOH.

- [IpumeHeHne CI0XKHBIX NPOLIEHTOB B AKOHOMUYECKUX pacueTax.
- [lapannenbHoe MPOEKTUPOBAHUE.

- CpenHue 3Ha4€HUs U UX IPUMEHEHNE B CTAaTUCTUKE.

- BekropHoe 3a7aHKe NPsSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
- Cl10’KeHre rapMOHUYECKUX KOJIeOaHU M.

- 'paduueckoe penieHre ypaBHEHUN U HEPABEHCTB.

- [IpaBuibHbBIE U TOTYIPABUIIbHBIE MHOTOI'PAHHUKH.

- Konnueckue ceyeHus: 1 UX NIPUMEHEHHUE B TEXHUKE.

- [lonarue muddepenmana u ero NPUIOKEHUS.

- CxeMbl NOBTOPHBIX UCTBITAHUN bepHyu.

- HccnenoBanue ypaBHEHUM U HEPABEHCTB C IIapAMETPOM.
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5. XAPAKTEPUCTHUKA OCHOBHbBIX BUJOB JEATEJIBHOCTHU

CTYAEHTOB

Conep:xkanue XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH
00yueHust CTYA€HTOB (HA YPOBHeE Y4eOHBIX JIeliCTBHIl)
BBEJAEHUE O3HakoMJIEHHE C pOJIBI0 MAaTEMAaTUKH B HAyKe, TEXHHUKE,

HKOHOMHUKE, HH(OPMAIIMOHHBIX TEXHOJOTHIX M MPAKTUYECKON
nesTenbHocTH. O3HaKOMIIEHHE C LEISIMU U 33/1a4aMU U3yUeHUs
MaTeMaTHKu npu ocBoenuu npodeccuit CITO u cienmansHOCTEH
CIIO

Paszgea 1. AJITEBPA

Tema 1.1. Pa3zButne
MOHATHSA O YHCJIE.
IloBTOpPEHME

BrimonHenue apudmMeTndeckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U TINCbMEHHBIE IIPUEMBI.

Haxoxzaenue npuOIMKeHHbIX 3HAYCHUH BETMYUH U
NOTPELIHOCTEN BbIYUCICHHUH (a0COIOTHON U OTHOCUTENIBHOM);
CPaBHEHUE YUCIIOBBIX BBIPAKECHUM.

Haxoxxaenue ommoOok B npeoOdpa3oBaHUsIX U BHIYUCIEHUSAX (OTHO-
CHUTCSI KO BCEM IIYHKTaM NPOrpaMMbl)

Tema 1.2. KopHnu,
CTeIeHH, JJOrapu(pmMbl

O3HaKOMJIEHHE € IOHATHEM KOPHs N-ii CTEIIEHH, CBOMCTBAMU
paZvKaJIoB U MpaBUIaMHU CPAaBHEHUS KOPHEH.

DopMyIMpPOBAaHUE ONPENETICHHS KOPHS U CBOMCTB KOPHEM.
Boruncnenue v cpaBHEHHE KOPHEH, BHIITOJHEHUE PUKUJIKU
3Ha4yeHus KopHs. [IpeoOpazoBaHMe YHUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COIEpIKAILUX PaJUKAIIbI.

Brinonnenue pacueToB 1o popmysam, CoAepKalUM paJuKaibl,
OCYIIECTBIISIs1 HEOOXOUMbIE MIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCUIBHOCTH BBIpAXKEHUHN ¢ pagukanamu. Peme-
HUE UppalOHATIbHBIX YPABHEHUH.

O3HaKOMJIEHHE C IOHSATHEM CTENIEHHU C AEUCTBUTEIbHBIM
MIOKA3aTEeNIEM.

HaxoxxaeHue 3HaueHul cTeneHy, UCIob3ysl P HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceIBaHUE KOPHS N-I CTETIEHHU B BUJIE CTENEHU C IPOOHBIM
MoKa3aTeJieM U Ha00OopOoT.

DopMynMpOBaHHUE CBOUCTB CTENECHEN. Brlunciaenue crenexen ¢
paloHaIbHBIM MTOKA3aTeNIeM, BBIMIOTHEHUE TPUKUAKY 3HAUCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIpAXKEHHI, co/lepka-
LIMX CTENEHH, IPUMEHSISI CBOMCTBA. Pelienne nokasaTesbHbIX
YPaBHEHHU.

O3HakoMJIEHHME ¢ TPUMEHEHNEM KOPHEN U CTENIEHEH IpU BbIUUCIIE-
HUHU CPEIHMX, JEJIEHUH OTPE3Ka B «30JI0TOM ceueHUn». Pemienne
IIPUKJIAIHBIX 3374 Ha CJIO’KHBIE POLIEHTHI

IIpeoOpa3oBanue ajre-
Opan4ecKux
BbIpasKeHH H

BrimonHenue npeodpa3zoBaHuii BRIpAXKEHHH, MpUMEHEHHE (PopMyII,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEU U JIOTapu(MOB.
Omnpenenenne 00J1aCTU JOMYCTUMBIX 3HAYECHUH
Jorapu(pMUUECKOro BelpaxkeHus. Pemenue norapudmudecknx
ypaBHEHUH
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Paznes 2. OCHOBBI TPUT'TOHOMETPUU

Tema 2.1. OcHoBHBIE
MOHATHSA

N3ydeHue painaHHOTr0 METOAA U3MEPEHUS YIJIOB BpAIlIEHUS U UX
CBSI3M € TpagycHOM Mepoii. 300paxeHue yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C €T0 PACIIOJIOKEHHUEM.
DopMmyIHpoBaHUE OINPeIeICHUI TPUTOHOMETPHUUECKUX (HYHKIUI
JUIsL YTJIOB IIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO
TPEYTroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

Tema 2.2. OcHOBHBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPUUYCCKUX TOXKIACCTB IJIA

TPUTOHOMETPHYECKHE |BBHIYMCIICHUS 3HAYCHUI TPUTOHOMETPUUYECKUX (PYHKIIMIA 1O OAHOU
TOXK/1eCTBA 13 HUX
Tema 2.3. N3ydyeHnne oCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYJIbI

IIpeodpa3oBanus npo-
CTelIuX

CJIO’KEHHUSI, YIBOCHHUS, TIPEOOPa30BaHMS CyMMBbI
TPUTOHOMETPUUYECKUX (PYHKIIMI B IPOU3BEICHUE U MPOU3BEICHUS

TPUTOHOMETPHYECKHX |B CyMMY U IIPUMEHEHHUE IIPU BBIYUCICHUN 3HAYCHUS

BbIPasKeHUH TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLICHHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY’>KHOCTH M IPUMEHEHHE UX JJIs BbIBO/Ia (OPMYII IPUBEICHHUS

Tema 2.4. Pemienue no ¢popmysiaMm ¥ TPUrOHOMETPUUECKOMY KPYTy IIPOCTEH-

Tpuronomerpuveckue |IIUX TPUTOHOMETPUYECKUX YPABHEHUM.

YPABHEHHSA U [IpumeHeHue o0IIMX METOIOB pelleHHs ypaBHEHHH (IpuBeaeHue

HepaBeHCTBA K JITHEHHOMY, KBaJpaTHOMY YPaBHEHHUSIM, METOJ| pa30KEHUS Ha

MHO>KUTEIH, 3aMEHbI IEPEMEHHOMN ) IPU pEILICHUN
TPUTOHOMETPUYECKUX YPABHEHHUM.

O3HakoMIIeHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUYECKUX
GyHKIUH.

H3yyenue onpezeneHui apkCUHyca, apKKOCHHYCa, apKTaHIeHca
qucia, GOpMyIMPOBAHNE UX, H300paKEHUE HA €INHUYHOU OKPYK-
HOCTH, IPUMEHEHHUE NIPU PELIEHUHU YPABHEHHM

Paznea 3. ®YHKIIUU, UX CBOMCTBA U TPAGUKH

Tema 3.1. ®yHkuuu

O3HakoMJIEHUE C IOHATHEM IIEPEMEHHOM, TPUMEPAMHU
3aBUCUMOCTEN MEXKTY IEPEMEHHBIMMU.

O3zHakoMJIeHHE ¢ TIOHSATHEM TpaduKa, onpeeeHue MPUuHaIIeK-
HOCTH TOYKM rpaduky pyHkuuu. Onpenenenue no Gopmyiie npo-
CTeifieit 3aBUCUMOCTH, BUJa ee rpaduka. Boeipakenue mo
(dhopmyse oTHOM IEpeMEHHOM uepe3 Ipyrue.

O3HakoMJIeHHE ¢ onpeaeNieHueM QyHKINH, (HOpMYIUPOBAHHE €TO.
Haxoxxnenne obiactu onpeneneHus u 00J1acTi 3HAUCHUHA

GbyHKIIMHN

Tema 3.2. CpoiicTBa
pyHkumnu

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX 3aBUCMOCTEN B
peanbHBIX MpoIeccax U3 CMEXKHBIX AUCHUIUIMH. O3HAKOMJIEHUE C
JI0KA3aTeIbHBIMHU PACCYKICHUSIMH HEKOTOPBIX CBOMCTB JTUHEUHOM
Y KBaJI[paTUYHOW (DYHKIIMH, TPOBEACHNUE UCCIICIOBAHUS JIMHEHHOM,
KYCOYHO-JTMHEHHOH, TPOOHO-THHEHHON U KBAIPAaTHIHON
¢byHkuui, mocrpoenue ux rpadukon. [loctpoenue u yrenue
rpaduxoB pynkuuii. Mccnenopanue GyHKINN.

CocraBieHue BUI0B QYHKIUI 110 TaHHOMY YCJIOBHIO, PEIIEHUE
3a/1a4 Ha YKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpaduka QyHKIMH

Tema 3.3. OOpaTHbIe
pyHkumnu

N3yuyenune nmouaTust oOpaTHOil pyHKINH, onpeenieHne BUa 1 1o-
cTpoenue rpaduka oOpaTHON QyHKINHU, HAXOXKIEHUE ee 00JIacTh
ompeneaeHust u obmactu 3HaueHui. [I[pumeHnenre cBOHCTB
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(GYHKIMIA IpU MCCIIeIOBAHNY YPaBHEHUH M PEIICHNH 3a]1a4 Ha
sKcTpeMyM. O3HAKOMJICHHE C TMTOHITHEM CIIOKHON (YHKIUU

Tema 3.4. CTeneHHble,
NnoKa3sareJibHble,
JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
pynxkunu. O0paTHbie
TPUTOHOMETPHYECKHE
GyHkumnu

Brruucnenue 3naueHuit GyHKIHUHA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenne MOJI0KEHUS TOYKH Ha TpaduKe 1Mo ee KOOpIuHaTaM
1 Ha00OpOT.

Hcnonp3oBanne CBOMCTB (PYHKIMIA U1 CpaBHEHUS 3HAYCHHUNA
CTerneHen u JorapupmMoB.

[TocTpoenne rpaMKOB CTEMEHHBIX U JOTapUPMHYECKIX

hyHKIHIA.

Pemienune nokaszaresbHbIX U JIOrapu(pMUUECKUX YPaBHEHUH U Hepa-
BEHCTB 110 U3BECTHBIM aJIFOPUTMAaM.

O3HakoMJIEHHE C IOHATHEM HENPEPBIBHOM NepHOANYECKON (PYHK-
uuu, GopMyJIUpOBaHUE CBOMCTB CHHYCA U KOCUHYCA, IOCTPOEHUE
UX TpaduKoB.

O3HaKOMJICHHE C TIOHSATHEM TaPMOHHYECKUX KOJICOAHUH U
IpUMEpaMu TapMOHMUYECKUX KOJIeOaHUH /1JIs1 OIIMCAaHUs POLIECCOB
B ()M3HKE U IPYTUX 00JACTAX 3HAHMUS.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON NEpHOANYEcKOi QpyHKIIH,
(bopMyIHpOBaHUE CBOMCTB TaHTEHCA U KOTAHT'€HCA, IOCTPOCHHE
UX TpaduKoB.

[IpumeneHnue cBOMCTB PYHKIMI ISl CpaBHEHUS 3HAUEHUN
TPUTOHOMETPUYECKUX (PYHKLUH, pelIeHHUs] TPUTOHOMETPUYECKHX
ypaBHeHUH. BeimoHeHne mpeobpa3oBanus rpaduKoB

Pasznea 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 4.1.
ITocaenoBaTeiLHOCTH

O3HaKOMJIEHHE C IOHSATHEM YHUCIOBOM NOCIIEN0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3HaKOMJIEHHE C IOHSATHEM IIPEJIENA MTOCIEN0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbl OECKOHEYHOTO YHCIIOBOTO
psiia Ha IPUMEpPE BBIUMCIIEHUS] CYMMBbI OECKOHEUHO yOBIBAOIIEH
r€OMETPUYECKON ITPOTPECCHUH.

Pemienue 3a1a4 Ha npuMeHeHue GOPMYJIIbl CyMMbI OECKOHEUHO
yObIBaIOLIEil reOMETPUUECKON MPOrPECCUU

Tema 4.2.
IIpousBoanasn

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3yuenue u popMynupoBaHue €€ MEXaHUYECKOTO U
TFEOMETPUUYECKOTO CMBICIIA, U3YUEHHUE aITOPUTMA BBIUMCIICHUS
MIPOM3BOIHOM HA IPUMEPE BHIYMCIIEHUSI MTHOBEHHOM CKOPOCTU U
YTJI0BOTO KO3 PHIIMEHTa KacaTeTbHOM.

CocraBneHre ypaBHEHUS KacaTelIbHOW B 00IIeM BHjIE. Y CBOCHHE
npaBui T GepeHIMpOBaHNs, TAOIUIBI TPOU3BOTHBIX
3JIEeMEHTapHBIX PYHKINHA, IpUMEHEeHUe A1 AMPPepeHInPOBAHUS
(GyHKIMH, COCTaBIIeHUs ypaBHEHUS KacaTenbHOU. M3ydyeHune
TEOPEM O CBSA3HM CBOMCTB (DYHKIIUHU U POU3BOIHOM, (hop-
MYJINPOBKa HX.

[IpoBeaeHne C MOMOIILIO MPOU3BOIHOM HCCIICIOBAHUS (DYHKITUH,
3aJaHHOH (popMyIOH.

YcTaHoBNEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOM 1O UX
rpadukam.

IIpumeHeHne MPON3BOHON Ul PEILICHUS 3aa4 HAa HAX0XKICHUE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAYCHHS U Ha HAXOXKJICHHUE
JKCTpEMyMa
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Tema 4.3.
ITepBooGpa3nas n
HHTerpaJ

O3HakoMJICHHE C IOHATHEM MHTETpaa U MepBOOOPA3HOM.
W3yuenue mpaBuiia BEIYMACICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona-JleiiOuuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIUMCJIEHUE [1€PBOOOPA3HON JUIsl JaHHOM QyHKIHH.
Pemenue 3a1a4y Ha IpUMEHEHNE UHTETpaJIa JJisl BBIYUCICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

Pa3nea 5. YPABHEHUWS 1 HEPABEHCTBA

Tema 5.1. YpaBHeHus
U CHCTEeMbI YPABHEHUIl

O3HaKOMJICHHE C IPOCTEHIIMMHU CBEICHUSAMH O KOPHAX
anredpanvyeckux ypaBHEHUH, IOHATUSAMU UCCIEAOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

N3ydenne Teopun paBHOCUIBHOCTH YPABHEHUM U €€ IPUMEHEHUS.
IloBTOpEHME 3aNMCH PELICHUS CTaHAAPTHBIX YPABHEHUM, TPUEMOB
peoOpa30BaHUsl YpaBHEHUM Ui CBEJCHUS K CTAaHIaPTHOMY
ypaBHEHHIO. Penienne panyoHanbHbIX, HPPAalMOHAIbHBIX,
[I0KAa3aTeIbHbIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
Hcnonb3oBanue cBOMCTB U rpaduKoB (PyHKIUH U1 peleHus
ypaBHeHuUl. [T0BTOpeHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Perienue ypaBHeHMi ¢ IpUMEHEHNEM BCEX NPUEMOB (Pa3iIoKeHUs
Ha MHOYKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpauIecKoro MeTo/1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3InYHBIX
Croco00B.

Tema 5.2. HepaBencrBa

O3HakoMIICHHE C OOIIUMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U
UCIOJIb30BaHNE CBOMCTB U Ipa@uKoB (QYHKIMHA IPU pelIeHun
HepaBeHCTB. PelieHrie HepaBEeHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.

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
(GyHKIMH TpU peIIeHuN HEPABEHCTB, YPAaBHEHUH U UX CHUCTEM.
Pemrenne HepaBeHCTB, ypaBHEHUN U UX CUCTEM C IPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.

Tema 5.4.
Hpuxiaagueie 3a1a4u

[IpuMeHeHne MaTeMaTHYECKUX METOJIOB JJIs pELICHUS

coJiep KaTeNbHbIX 337a4 U3 pa3IMYHbIX 001acTeil HayKH u
NpakTUKU. IHTEprpeTHpoBaHue pe3ysIbTaTOB C YUETOM PEATBHBIX
OrpaHUYECHUN

Paznea 6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEMN

Tema 6.1. D1eMeHTBI
KOMOMHATOPUKH

W3yuenue npaBuia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIICHUN
KOMOWHATOPHBIX 3a]1a4.

Perienne KOMOMHATOPHBIX 3a]1a4 METOAOM Irepedopa U 1o
MPaBIIIy YMHOKEHUS.

O3HakoMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUIMH,
COUYETaHUSIMU, [TIEpECTaHOBKaMHU U GopMyJiaMu JJIs UX
BbIuuciieHus. OObACHEHNE U TPUMEHEHUE (popMyIT 1St
BBIYMCIICHHS pa3MEICHUH, IEPECTAHOBOK U COYETAHUM NPH
pemennu 3aga4. O3HakomieHue ¢ 6uHomMoM HproToHa 1
TpeyroapaukoM [lackans. Pemenne npakTuuecKux 3aaad ¢
VCTIOJIH30BAHUEM MOHITUHN M TPABHI KOMOMHATOPUKHU

Tema 6.2. J1eMeHTHI

N3ydeHue KI1acCUH4ecKoro onpeaesIeHus BEpOATHOCTH, CBOMCTB
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TeOPHUH BePOSITHOCTEH

BEPOSATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccMoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perenue
3a/1a4 Ha BBIYKCJICHHE BEPOSITHOCTEHN COOBITUI

Tema 6.3. D1eMeHTHI
MaTeMATHYeCKOM
CTATUTCTUKHU

O3HaKOMJIEHHE € IPEJICTABICHUEM YHMCIOBBIX IaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npakTuueckux 3agad Ha 00pabOTKY YMCIOBBIX TAaHHBIX,
BBIYHMCIICHUE UX XapPAKTEPUCTUK

Pa3znea 7. TEOMETPUS

Tema 7.1. IIpsimbie u
IJIOCKOCTH B
MPOCTPAHCTBE

DopMyIUpOBKA U IPUBEACHUE A0KA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PAaCIIOJIOKEHUS IIPSIMBIX U IUIOCKOCTeN. Pacnio3HaBanue
Ha 4epTEKax U MOCIIAX Pa3INYHbIX CIy4acB B3aHMHOIO
PacrosoKeHus IPSMbIX U IJIOCKOCTEHN, apryMEHTHPOBAaHUE CBOUX
cyxaeHui. @opmysMpoBaHUE ONPEACICHUN, TPU3HAKOB U
CBOMCTB MapaJljIesIbHbIX U NEPIEHIUKYISIPHBIX INIOCKOCTEN,
JBYTPAHHBIX U JIUHEWHBIX YIJIOB.

BoinonHeHue nocTpoeHus yriioB MEXy NPSMBIMU, IPSIMON U TLIO-
CKOCTBI0, MEK/Y IUIOCKOCTSIMH 10 ONIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJIEJISIX.

[IpuMmeHeHne MPU3HAKOB U CBOKCTB PACIIOJIOKEHMS IPSAMBIX U
IIJIOCKOCTEN MPHU PELICHUM 3a7a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYMPOBAHHUE Ha MOJIENISX Iep-
MEHAUKYJISPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSMBIX,
NapaJuIeIIbHBIX IUIOCKOCTEN, YIJIOB MEXY NPAMOM U INIOCKOCTBHIO
1 000CHOBAaHNE OCTPOEHUS.

Pemenue 3ana4y Ha BBIYMCIEHUE T€OMETPUUECKUX BEIUYHH.
OnuceiBaHKE PACCTOSIHUS OT TOYKHU J0 IUIOCKOCTH, OT MPSIMOH 710
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEINBAIOIIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJIbHBIMH (PUTypaMu B IPOCTPAHCTBE.

DOopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTOosHUAX (TEOpEM CYILECTBOBAHMUSI, CBOICTBA).

N300pakeHre Ha yepTexax U MOJIENSIX PACCTOSIHUA U
000CHOBaHHUE CBOMX CyXAeHUN. OnpeeneHne U BEIYUCIEHNE
paccrosiHUi B ipocTpaHcTBe. [IpuMenenue GopmMyin u Teopem
IUTAaHUMETPUH JUJISl peLIeHUs 3a/1a4.

O3HaKOMJIEHHE C IOHATHEM NapaJUIEIBbHOTO IPOEKTUPOBAHUS U
ero coiictBamu. [Ipumenenue Teopuu 1j1st 000CHOBaHUS
MIOCTPOEHM U BBIUNCIECHUNH. APryMEHTHPOBAHHUE CBOUX CYKIEHUI
0 B3aMMHOM PAacIOJI0XKEHUH POCTPAHCTBEHHBIX (UTYp

Tema 7.2.
MHororpaHHuKu

Onrcanne U XapakTEPUCTHKA PA3JIUYHBIX BUJOB MHOTOTPAHHUKOB,
IIEPEUYUCIICHUE UX DJIIEMEHTOB U CBOWCTB.

N3006paxkeHre MHOTOIpaHHUKOB U BBIIOJIHEHNE IOCTPOEHUS Ha
M300pakeHUSIX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Brruncnenue JIMHEMHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYXKICHUH.
XapakTeprucTuka U N300pakeHre CeUeHNUsl, pa3BEPTKU MHOTOIPaH-
HUKOB, BBIUHCIICHUE IUIOLACH TOBEPXHOCTEMN.

[TocTpoenue mpocrelmux ceueHuit Kyoa, Npru3Mbl, TUPAMUIBL.
[Ipumenenue GHakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakoMJIEHUE C BUIaMU CHUMMETPHUH B MPOCTPAHCTBE,
(hopMyIMpoBaHHE ONPECIICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUH TEJI BPAIlEHUI U MHOTOTPAHHUKOB.

IIprMeHeHne CBOMCTB CUMMETPHH IIPU PEILICHUH 3a4a4.
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Hcnonws3oBanre mproOpEeTEHHBIX 3HAHUHT TSI HCCIICIOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a/1a4.

N3o0pakeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBIMIOJTHEHUE
PUCYHKOB IO YCJIOBUSIM 3a/1a4

Tema 7.3. Teaa u
MOBEPXHOCTH
BpAallleHUsl

O3HakoMJIEHHE C BUJaMH TeJl BpaleHusl, pOpMyIMpOBaHUE HX
ONPEACIICHUN U CBOWCTB.

@opMyIHpPOBAHHUE TEOPEM O CEYEHUU IIapa IIIOCKOCTHIO U
TUTOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka U n300pakeHre Tell BpallleHus1, UX Pa3BepTKH,
CCUEHHS.

Pewrenue 3a1ad Ha NOCTpOEHUE CEUEHMI, BBIYMCIECHUE JJINH,
paccTosiHui, yrioB, mioniaaei. [Iposenenne nokazarenbHbIX
paccyXJI€HHUI NpU PEIICHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHHM MPU PELICHUM 337a4 Ha Teja
BpalIeHUs, KOMOMHAIIUIO TEJ.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ M BBHIIOJIHEHUE PUCYHKA 110
YCIJIOBHIO 33J1a4u

Tema 7.4. U3mepenus B
reoMeTpuH

O3HaKoOMIIEHUE C ITOHITHSIMH IUIOMIAAU U 00beMa, AaKCHOMaMHU U
CBOMCTBaAMH.

Pemenue 3a1a4y Ha BbIYMCIIEHUE IIOMIAEH MIIOCKUX (QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOIIUX (GOopMyI U PaKTOB U3
IIaHuMeTpun. M3ydenne Teopem o BBIYUCICHUH 00BEMOB
MIPOCTPAHCTBEHHBIX TEJ, PELICHHUE 3a/1a4 Ha MPUMEHEeHHE (HopMyI
BBIYHCIICHHS 00beMOB. 3ydenue hopMyIt Ik BEIYHCICHUS
MJI011aIel TOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPAILICHHUS.
O3HaKOMJICHHE C METOJIOM BBIUUCIIECHUS IJIOIIAIA TTOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BRIYUCIICHUE TUIOMIAIEH TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

Tema 7.5. Koopaunarsl
U BEKTOPbI

O3HaKOMIICHHE C TIOHATHEM BCKTOpA. HSy‘ICHI/Ie ,I[eKapTOBOfI
CHUCTCMbI KOOpAWHAT B IPOCTPAHCTBEC, MTOCTPOCHUE 10 3aJaHHBIM
KOOpAuHAaTaM TO4YCK U HHOCKOCTCI\/’I, HaxXOXXJACHUC KOOpAUHAT
TOYCK.

HaxoxxaeHue ypaBHEHUH OKPYKHOCTH, Cepbl, IIIOCKOCTH.
Beruncnenue paccTossHAN MEXly TOUKAMH.

N3ydeHne cBOMCTB BEKTOPHBIX BEJIMYHH, IIPABUII PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOKIEHUS KOOPIN-
HaT BEKTOpa B IPOCTPAHCTBE, PABUJI IEUCTBUIN C BEKTOPaMH,
3a/IaHHBIMHA KOOPJMHATAMH.

[IpumeHeHne Teopuu NpyU PELIEHUH 3a/1a4 Ha JEHCTBUS C
BeKTOpaMH. V3ydeHne CKaJIIpHOTO MTPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUS NPSIMOM U IIIOCKOCTHU. [IpruMeHenne
TEOPHH MPU PEIICHUH 3a7a4 Ha JEHCTBUSA C BEKTOPAMH,
KOOpJAMHATHBIN METOJ, IPUMEHEHUE BEKTOPOB U1l BBIYUCIICHUS
BEJINYUH YTJIOB U paccTOSSHUNA. O3HAKOMIIEHHE C
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O B3aUMHOM
PAaCIIOJIOKEHUH MPSIMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM
BEKTOPOB

Pasnea 8. SAKJIIOYUTEJIBHOE IIOBTOPEHUE

[IpeobpazoBaHue BBIpAKEHUN: CTETICHHBIX, TOKA3aTEIbHBIX,
TPUTOHOMETPHUUYECKHX, JIOrapu(MUIECKUX, BEIPAKEHUH,
coZiepKallNX KOpHU. PenieHne ypaBHEHUM: MMOKa3aTeIbHBIX,
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Jorapu(pMUUECKUX, TPUTOHOMETPUUECKUX, UPPALIMOHATIBHBIX,
npoOHO-pannoHanbHBIX. MccnenoBanue ¢pynkuuii. Pemenne
HEpPaBEHCTB: JPOOHO-pallMOHANIBHBIX, IOKA3aTEIbHbIX,
norapuMuuecKux. Pemenne cucreM ypaBHEHUI U HEPAaBEHCTB.
Pemenne reoMeTpuuecKux 3anau.

6. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE PABOYEN ITPOT' PAMMBI

OcBoenne nporpamMMmbl  npeamera  «MaremaTuka» — MpeanojaraeT  Halu4yhe B
npodeccHOHAIbHOM  00pa30oBaTEeIbHOM  OpraHu3alMM, pealusyroulel 00pa3oBaTeNbHYIO
nporpaMmy cpeaHero ooOuiero oOpasoBanusi B mpenenax ocBoeHus OIIOII CIIO Ha 6Gasze
OCHOBHOro 0011ero o0Opa3oBaHus, y4eOHOro KabOMHETa, B KOTOPOM HMEETCS BO3MOXHOCTb
o0ecnieunTh 00y4aroImUMess CBOOOJHBINA JocTyn B VIHTEpHET BO BpeMs y4eOHOro 3aHSTHS U B
HepuoJi BHEY4eOHOM 1eATeIbHOCTH.

[Tomemienue kabOMHETa JOJIKHO YAOBJIETBOPATH TpeboBaHusM CaHUTapHO-3MHIEMUO-
gorndeckux npasui ¥ HopMaTHBOB (CaulluH 2.4.2 Ne 2821-10) u ObITh OCHAIIEHO THIIOBBIM
000pyI0BaHNEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBAHUSIX, B TOM YHCIIE CHEIHATN3UPOBAHHON
yueOHOIl MeOelblo U cpeacTBaMu 00y4YeHHsI, JOCTATOYHBIMU JUIsl BHIIOJHEHUSI TPeOOBaHUM K
YPOBHIO [TOJIFOTOBKH 00Y4arOIINXCSl.

B kabunere n0KHO OBITH MYyJNbTUMEIUHHOE 000pYyNOBaHME, IMOCPEACTBOM KOTOPOIO
Y4aCTHUKH 00pa30BaTEIbHOIO Mpoliecca MOTYT IPOCMaTpUBaTh BU3YyaJIbHYI0 HH(OpMaIHIO 1O
MaTeMaTHKe, CO3JaBaTh MPE3EHTALlMHU, BUAEOMATEPUAIIbI, UHBIE IOKYMEHTBI.

B coctaB yue6HO-METOIMYECKOTO U MaTepUAIbHO-TEXHUYECKOTO0 00eCeYeH s TPOrpaMMbl
npeamera «MaTteMaTHKay BXOIAT:

* MHOTO()YHKITMOHAJIbHBIA KOMILJIEKC Mo aBaTes;

* HarJBIIHBIC TOCOOUS (KOMILIEKTHI yUeOHBIX TaOJIHI], IJIAKATOB, MOPTPETOB BBIAAOIIIUXCS
YYEeHBIX-MaTEMATHUKOB H JIp.);

* uHGOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* DKPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHUCJIE IMacIopTa Ha Cpe/ICTBa 00yUYEHUS,
WHCTPYKITUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MMaCHOCTH;

* OubnmoTevHbId (OH]I.

B OuGnuorteunsiii ¢GoHI BXOAAT y4eOHUKH, yueOHO-MeTonudeckue KOMIUIeKTol (YMK),
o0ecrieunBaroOIIMe OCBOEHUE MpeaMera «MaremaTHKay, peKOMEH/I0BaHHbBIE WIIH JTOMYIIEHHBIE
JUTSL MICTIONTB30BaHMsI B MPO(ECCHOHATBHBIX 00pa30BaTEeNbHBIX OpPTaHU3aAIUAX, PEATU3YIONTNX
00pa3oBaTenbHyI0 IPOrpamMmy cpenHero odmiero odpa3zoBanus B mnpesenax ocBoenust OITOIT
CIIO na 6a3e oCHOBHOTO 00I11eT0 00pa30BaHMUSL.

bubmmorednslii poHI MOKET OBITH OMOTHEH SHIMKIONEIUSIMHE, CTPABOYHUKAMHU, HAYIHOM,
HAYYHO-TIOMYJISIPHOW U IPYTO# JTUTEPaTypOid 10 MaTeMAaTHKE.

B mporiecce ocBoeHus mporpaMMBbl  TipeaMeTa «MareMaTukay CTYACHTHI JOJDKHBI TTOTYIUTh
BO3MOXXHOCTH JIOCTYTIA K AJIEKTPOHHBIM YU€OHBIM MaTepHaliaM 10 MaTeMaTHKe, UMEIOIIUMCS B
CcBOOOTHOM JocTyne B ceTd HTepHET (9JIEKTPOHHBIM KHHTAaM, NpPAaKTUKyMaM, TecTaMm,
matepuanam EI'D u np.).
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7. IEPEYEHb YYEBHBIX U3IAHUI, UHTEPHET-PECYPCOB

Jast ctyneHToB

Anumos III.A. u Op. Matemaruka: anreOpa ¥ Hadaia MaTeMaTHYEeCKOTO aHAIN3a, TEOMETPHSI.
Anrebpa W Hayaja MaTeMaTHYECKOTO aHaiau3a (0a30BbIM W yriayOjaeHHBIM ypoBHH).10—11
knaccel. — M., 2020.

Amanacsan JI. C., Bymysos B. ®., Kaoomyes C.b. u dp. MaremaTtuka: anrebpa u Hadaja
MareMaThueckoro aHanusa. ['eomerpus. I'eomerpus (6a30Bblil U yrimyOneHHbIH ypoBHHK). 10—
11 xnaccel. — M., 2021.

bawmakos M. M. MaremaTHka: y4eOHHK JUISL CTYJ. YUPEKACHUH cpea. mpod. oOpa3oBaHusl.

—M., 2015.

bawmarxose M. M. Maremaruka. COOpHUK 3amad NPO(UILHOW HANpPaBIECHHOCTH: Yd4eO.
nocodue ISl CTyI. yupekaeHui cpea. nmpod. odpazosanus. — M., 2015.

bawmarxoe M. M. Marematrnka. 3aqaqHuK: y4e0. 1MOcOOMe Ui CTYI. YUPEKICHHUHA Cpel.
npod. obpazoBanus. — M., 2015.

bawmaxoe M. HU. Marematuka. OJIEKTPOHHBIM y4ue0.-METOJ. KOMIUIEKC [JIsl CTY.
yupexeHuit cpes. npod. obpazoBanus. — M., 2015.

bawmaxos M. M. Marematuka (6a30Bblii ypoBens). 10 kimacc. — M., 2015.

bawmaroe M. M. Marematuka (6a30Bblit ypoBenb). 11 kimace. — M., 2015.

bawmaroe M. H. AnreOpa u Hadyana aHanuza, reomerpus. 10 kimacc. — M., 2015.

bawmarxose M. F. Marematuka (60a30BbIif ypoBens). 10 kinacc. COopHuUK 3a1ad: yueb. moco-
oue. — M., 2008.

bawmarxose M. . Marematuka (6a30BbIif ypoBeHb). 11 knacc. COopHuUK 3aga4: yued. moco-
oue. — M., 2012.

I'yces B.A., Ipucopves C.JI., Heoneuna C.B. Marematuka 1 mnpodeccuil u
CHEIHAIbHOCTEH COLMAIbHO-3KOHOMMUYECKOTO MNpOoGMiIsl: Y4eOHUK [UIsl CTYH. YUPEXKACHHM
cpen. mpod. obpazoBanus. — M., 2017.

Konseun FO. M., Tkauesa M. B, ®eodeposa H. E. u op. Maremaruka: anreOpa u Haudajia
MaTeMaTHUECKOTO aHanu3a. Ajnredpa W Hauajga MareMaTudeckoro aHanmu3a (0a3oBbIi u
yrayonennsiit ypoan). 10 kimace / mox pen. A.b. XKmwxuenko. — M., 2017.

Konseun FO. M., Traueea M. B., @edeposa H. E. u op. MatemaTuka: anrebpa U Hayajia
MaTeMaTHYeCcKOro aHaiu3a. Anredpa W Hauyajga MaTeMaTHdeckoro aHaiu3a (0a3oBblil u
yrinyoneHssiit ypoBau). 11 knace / nmog pea. A. b. Xwmwkuenko. — M., 2017.

Jus1 npenogasaresiei

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii

denepauun».

[Tpuxa3z Munucrepcta obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepxaeHun
(benepaabHOro TOCYAapCTBEHHOTO0 00pa30BaTENbHOrO CTaHAapTa CpeAHero (MOJHOT0) 00IIero
00pazoBaHUN.

bawmaxose M. M. MatemaTHka: KH. JUIs IpenojaBareis: MeTo. nocooue. — M., 2013

bawmarkose M., [{vicanos II1. 1. MeTonudeckoe mocodue st moaAroToBku kK EID. — M.,
2011.

HNuTepHET-pecypesbl
1. www.feior.edu.ru (MuapopmMannoHHbIC, TPEHHPOBOYHBIE H KOHTPOJIBHBIC MAaTEPHAIIBI).

2. www.sehool-eolleetion.edu.ru (Eaunas xosekiuu uppoBbIX 00pa30BaTEIbHBIX

pECYpCOB).
3. http://mathelp.spb.ru
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