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1. IOACHUTEJIBHASA 3AIIMCKA
[TporpamMma oOmieoOpa3oBarenbHoro yueOHoro mpeamera «Marematuka»y YOIL03Y
npennasHaueHa s MareMatuku B KOKKX ATACY npu peanuzanuu oOpazoBarenbHON
IpOrpaMMBbl CPEIHEr0 00IEro 00pa3oBaHUs B MpeEAesaX OCBOEHHUS OCHOBHOW MpodeccHo-
HanbHOM oOpaszoBarensHOU mporpammel CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOMIETo
oOpa3oBaHMsI IPU NOATOTOBKE KBATU(PUIIUPOBAHHBIX pabOUuX, CITyKaIIHX.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero obiiero oOpa3oBaHus,
NPEIBSIBISIEMBIX K CTPYKTYPE, COACPKAHHIO M PE3yJIbTaTaM OCBOSHUS Y4eOHOTO ITpeIMeTa
«MaremaTuKa», B COOTBETCTBUHU C PeKOMEHIAIUSIMU TI0 OpTaHU3AINH ITOJTYICHHS CPETHETO
o01iero 00pa3oBaHus B TIPE/eax OCBOSHUS 00pa30BaTEeIbHBIX MPOTPaMM CPETHETO MPO-
(dheccuoHabHOrO 00pa3oBaHus Ha 6a3e OCHOBHOI'O OOIIEro 00pa30BaHUs C yUETOM TpeOoBa-
HUM (enepabHBIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U TOJy4aeMOU MPO-
(beccuu UM CHEeIUANIbHOCTH CPEeIHET0 NMpodeccuoHanbHOro0 0opa3zoBanusi(muceMo Jlemnap-
TaMEHTa rocyJapCTBEHHOM MOMUTHKHU B chepe moaroroBku padounx kajapos u JAI1O Muno-
opuayku Poccun ot 17.03.2015 Ne 06-259). 08.02.04 «BogocHad:keHHe M BOAOOTBEACHHE»
Coneprkanue mporpamMMbl «MareMaThkay HalpaBJICHO HA JOCTIKCHUE CIIEAYIOIINX

neJei:

v’ obecrieuenne chOPMUPOBAHHOCTH IIPEACTABICHUN O COIHAIBHBIX, KYJILTYPHBIX
Y UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTeMATHUKHU;

v’ obecrnieueHne ChOPMUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUIECKOIO U MaTeMa-

TUYECKOTO MBIIIICHNUS;

v’ obecrniedenre CHOPMHUPOBAHHOCTH YMEHHUM NPUMEHSATH IOJyYEHHbIE 3HAHMS
P PEIIEHUHN Pa3IUIHbBIX 3a0a9;

v’ obecrieuenre cHOPMHUPOBAHHOCTH IIPEACTABICHUHA O MaT€MATHKE KaK YacTH
00111e4YeI0BeUeCKON KyJIbTYphl, YHUBEPCATHLHOM SI3bIKE HAyKU, MO3BOJISIONIEM OMUCHIBAThH U
M3y4aTh peabHBIC TPOIECCHI U SBJICHHUS.

v/ BOCIIMTaHHE JIyXOBHO Pa3BHTOM JIMYHOCTH, FOTOBOM K CAMOIO3HAHUIO M CAMO-
COBEPIIIEHCTBOBAHMIO, CTIOCOOHOM K CO3MIATEILHOMN JACSITEIBHOCTH B COBPEMEHHOM MUDE.

B mporpamMmy BKITIOYEHO coJiepiKaHue, HapaBiIeHHOE Ha (OPMHUpPOBAHHUE Y CTYICHTOB KOM-
METEHIMI, HeoOX0MUMBIX 11 KauecTBeHHOTro ocBoeHUs OITOIICIIO Ha 6a3e OCHOBHOTO
oO1ero 00pa3oBaHus ¢ MOJTYYEHUEM CPEIHETO 00IIero 00pa3oBaHus; MPOTPaMMBbI OJITI0-
ToBKH crieruanncToB cpeanero 3seHa ([IITKPC). 08.02.04 «BoxocHad:xeHne 1 BO100TBe-
JAeHH e



2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

Matematuka YOIIL.03VsBasercs ¢pyHImaMeHTaIbHON 00111e00pa30BaTeIbHON THUCITH-
TUTMHOW CO CJIOKHUBIIMMCS YCTOWYUBBIM COJIEpKAHUEM U OOLIUMHU TPeOOBAHUSIMH K MOJATO-
TOBKE 00YyUarOIIUXCH.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OpraHU3aAUAX, PEaM3yIOIUX 00pa3oBa-
TEJBHYIO MporpamMMy cpefiHero oomiero oopazoBanus B npenenax ocsoenus OIIOIT CIIO na
0a3e OCHOBHOTO 00IIEro oOpa3oBaHus, U3yUYEHNE MATEMATHKH MMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT PO MpoheCCHOHATBEHOTO 00pa30BaHMS.

[Ipu ocBoenun cnenuanbHocTedt CIIO TexHonornyeckoro npoduiis npodeccuoHaib-
HOTO 00pa3oBaHMs MaTeMaTHKa U3ydaeTcsl 0oJiee yriyOJIeHHO, KaK TPO(HIbHBINA y4eOHbIN
MpEeAMET, YUUTHIBAIONIAS CIEIM(PUKY OCBAUBAEMbIX CIIEIIMAIIBHOCTEH.

OTO BBIpaXKaeTcss B COACpKaHUU OOYUYEHHUS, KOJIIMYECTBE 4YACOB, BBIJCISIEMBIX
Ha M3yYCHHE OTIEIBHBIX TEM IIPOTPAMMBI, TTyOWHE MX OCBOCHHSI CTYICHTAMH,00bEME U Xa-
pakTepe MPaKTUYECKUX 3aHSATUH, BUJAX BHEAYJAUTOPHOM CaMOCTOSITEIIbHON paOOThI CTY ICH-
TOB.

OO6mue 1enu U3y4eHus: MaTEMaTUKKU TPAAUIIMOHHO PEAIU3YIOTCSl B YETHIPEX HAIpaB-
JICHUSIX:

oO11iee npecTaBiIeHue 00 UeIX U METOJaX MAaTEMAaTHUKY;

WHTEJUICKTYaJIbHOE Pa3BUTHUE;

OBJIaJICHUE HEOOXOAMMBIMA KOHKPETHBIMUA 3HAHUSMHU U YMCHUSMU;

BOCIIATATEILHOE BO3AEHCTBHUE.

[Ipodunuzarnus 1eaeil MaTeMaTHIeCKOTo 00pa30BaHUs OTPAKAETCS HAa BIOOpE MTPUOPUTETOB
B OpraHu3aiuu yueoHoi nesteiabHoct ooydatomuxcs 08.02.04 «BogocHabd:xeHue u Bo10-
OTBe/IeHHE)
. st TexHonoruueckoro npodusist mpodeccuoHanTbHOTO 00pa3oBaHus BRIOOD 1ieJiel cMmera-
€TCs B IparMaTHYeCKOM HaIpaBJICHUH, TIPETyCMaTPUBAIOIIEM YCHUIICHHE U PaCIIHpPEHUE
MIPUKJIAIHOTO XapaKkTepa U3y4YeHHs] MaTeMaTHKH, IPEUMYIIIECTBEHHONH OpUEHTAIINN Ha ajro-
PUTMHUYECKUN CTUJIb ITIO3HABATEIILHOM JIESTEIIbHOCTH.

N3yuenue maTeMaTUKH Kak Mpo@uiibHON 00111€00pa30BaTeIbHOrO y4eOHOTO MpeIMe-

Ta, yUUTHIBaIOIIeH ciennuky ocBanBaeMbix ctygeHTamu npodeccun CIIO, obecnieunBaert-
csl:

BBIOOPOM Pa3IMYHBIX MMOAXOA0B K BBEICHHUIO OCHOBHBIX MOHSTHIA;

dbopMHUpOBaHUEM CUCTEMBI yUEeOHBIX 3a7aHul, obecrneunBaronmx 3PHEKTUBHOE OCY-

IICCTBJICHHUC BBI6paHHBIX HCJICBbIX YCTAHOBOK;



oOoraileHueM CIeKTpa CTHIeH y4eOHOHM NeATeNTbHOCTH 3a CUET COIVIACOBAHMS C Be-
AYLIUMH 1€ATEeIbHOCTHBIMU XapaKTePUCTUKaMH BHIOPAHHO CTIeUaIbHOCTH.

[IpodubHas cocTaBisiolias OTpaXaeTcsi B TPEOOBAHUSAX K MOATOTOBKE OOyYarOIINX-
Cs B 4aCTHU:

oOmIeil cucTeMbl 3HAHUM: CoAep)KaTelIbHbIe MPUMEPHI UCIOIH30BAHUS MaTeMaTHue-
CKHX UJCH U METOJI0B B IPO(ECCHOHANILHOM IESITeIbHOCTH;

YMEHUI: pa3audKe B ypOBHE TPEOOBAHUM K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

MPAKTHUECKOTO UCIIOJIb30BAHUS MPUOOPETEHHBIX 3HAHUN U YMEHUI: WHANBUAYAIbHO-
ro yu4eOHOTO OIbITa B MOCTPOCHUU MaTeMaTHUYECKUX MOJENIeH, BBIMOJHEHUU HCCIIe0Ba-
TEJIbCKUX IIPOEKTOB.

Taxum obpazom, peanusanus coaepx aHus yueOHOTO MpeIMeTa OpUEeHTHPYET Ha MTPUOPHU-
TETHYIO POJIb TIPOIECCYATBHBIX XapaKTEPUCTUK YUeOHOU PabOTHI, 3aBUCAIINX OT IPOGUIISI
npodeccuonanbaoro oopazopanus 08.02.04 «BoxocHadkeHue U BOA0OTBEIEHHEY,
TIOJTYYCHHSI OTIBITA UCTIOIH30BAHUS MATEMATHKH B COJICPIKATEILHBIX U IPOPECCHOHATTBHO
3HAYMMBIX CUTYAIUSX 110 CPABHEHHIO ¢ ()OPMAITbHO-YPOBHEBBIMU PE3yJITATHBHBIMH XapaK-
TEPUCTUKAMU O0yUEHHUS.

ConeprkaHue yu4eOHOTO mpeaMeTa pa3padoTaHO B COOTBETCTBUU COCHOBHBIMHU COJIEP-

KATEIbHBIMU JTUHUSMU 00YUYEHUSI MaTEMAaTUKE:

anredpanyeckasi JIMHUSI, BKIIIOYAIOIIAs CUCTEMATU3AIMI0 CBEJICHUN O4YMCIax; H3yde-
HUE HOBBIX U 0000IICHUE paHee U3YUEHHBIX Olepaluii (BO3BEICHUEB CTEICHb, U3BIICUCHHE
KOpHS, Torapu(pMUpOBaHUE, CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC ¥ 00OpaTHBIE K HUM); U3Y-
YEHHE HOBBIX BHUJIOB YMCJIOBBIX BBIpaXEHUU H(POPMYJI; COBEPIICHCTBOBAHUE MPAKTUUECKUX
HaBBIKOB M BBIUUCIUTEILHOU KYJIbTYpPhl, PACIIMPEHUE U COBEPILICHCTBOBAHUE ajreOpanye-
CKOTO amrmapara, cOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHE K PEIICHUI0 Ma-
TEMAaTUYECKUX U NPUKIIAJIHBIX 337a4;

TEOPETUKO-(PYHKITMOHAJIbHAST JTUHUS, BKIIOYAIONIAs CUCTEMATU3AINI0 M PaCIIUPEHHUE
CBEJIEHUH 0 (PYHKITUSAX, COBEPIIICHCTBOBAHNE TpapUUEeCKUX YMEHU;

3HAKOMCTBO C OCHOBHBIMU HJIESIMH M METOJIaMH MaTEMaTHUUE€CKOTO aHajnu3a BoObeMe,
MO3BOJISIIONIEM HMCCIIEIOBATh AJIEMEHTapHbIE (DYHKIIMHA M PEIIaTh MPOCTEHIIINE TeOMETpHYe-
ckue, GU3NIECKUE U IPyTHUe NPUKIaIHbIC 3aa4H;

JIMHUSl YPABHEHU M HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUM MHUCCIICIOBAHUM MaTe-
MaTUYECKUX MOJIETIEH, MepeceKaromiasIcs ¢ anredOpandeckoi UTeopeTUKO-PyHKITMOHAITBHON

JJUHUAMHA W BKIIIOYAIOIIasaA pa3BUTHC MCOBCPIICHCTBOBAHUC TCXHHUKU anre6pa1/1qe01<nx npce-
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o0Opa3oBaHUil 1Jisl pelIeHUsypaBHEHU, HEPABEHCTB U CUCTEM; (POPMUPOBAHUE CITIOCOOHOCTH
CTPOUTH HCCIIEAOBATh MPOCTEUIINE MATEMATHYECKUE MOJENN MPU PELICHUH HPUKIaJIHBIX
3a/1a4, 3a1a4 U3 CMEKHBIX U CIEHUAIbHBIX JUCHUILINH;

reOMETPUYECKAs! JIMHUS, BKIIFOUAIOIIAs HATJISAHBIE MPEICTABICHUS O MPOCTPAHCTBEH-
HBIX QUrypax U U3y4yeHHe UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BO-
oOpakeHusl, pa3BUTHE CITIOCOOOB r€OMETPUUECKUX U3MEPEHUN, KOOPJAUHATHOTO U BEKTOPHO-
r0 METOJOB JUJISl PEIICHNS MATEMaTHYECKUX U MTPUKJIAJAHBIX 33/1a4;

CTOXaCTUYECKas JIMHUS, OCHOBAHHAs HA Pa3BUTHM KOMOMHATOPHBIX YMEHHM, Mpe.-
CTaBJICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOLIEr0 MUPA.

B mianax nporpaMmMbl y4eOHBIN MaTepual NpeICTaBlIeH B (hopMe yepeayroerocs pa3sep-
ThIBAHUSI OCHOBHBIX COJIEP KATENIbHBIX JIMHUW (aIre0pandecKoi, TEOpEeTUKO-
(YHKIMOHAJIBHOM, YPABHEHUH U HEPABEHCTB, T€OMETPUYECKOM, CTOXAaCTHYECKOMW ), UTO TO03-
BOJISIET TMOKO MCIOJIb30BaTh UX PACIOIOKEHHE U B3aUMOCBSA3b, COCTaBIISITh pab0UMii KaJleH-
JApHBII MJ1aH, I0-pa3HOMY yepeaysl yueOHble TeMBbI (TJIaBbl ydeOHUKA), YUUTHIBAs IPO(UITH
npo¢ecCuoHaIbHOrO0 00pazoBaHus, ceunduky ocBauBaemoi cnenuanbHoctu CI1O
08.02.04 «BonocHab:xeHUe U BOJOOTBEICHUE

, NIyOMHY MU3y4eHusl MaTepuaia, ypoBE€Hb OJrOTOBKHU CTYJEHTOB IO MIPEIMETY.
Nzyuenue oOuieoOpa3oBarenpHOro yueOHOro mpeamera «MareMaTuka»3aBepliaeTcs

MO/IBEICHUEM UTOTOB B (OpMeE dK3aMeHa B paMKaxX MPOMEKYTOUYHOM aTTeCTalluu CTYJIEHTOB
B nporuecce ocBoeHus:s ocHoBHo OIIOIT CIIO ¢ nonydeHuem cpenHero ooiero oopasona-
uus (ITITKPC).

3. MECTO YYEBHOI'O IIPEJMETA B YYEBHOM IIJIAHE

VYuebnuniii npenMer «MaremaTuka» SBISETCS YYEOHBIM MPEIMETOM 00s3aTeIbHOM
npeaMeTHon obnactu «Marematuka u uapopmarukay OI'OC cpennero obmero o6pa3ona-
HUSL.

B npodeccuonanbHbIXx 00pa30BaTENbHBIX OPTaHMU3AIUAX, PEATU3YIOMUX 00pa3oBa-
TEJBHYIO MIporpamMmy cpeHero oomero odopaszoBanus B npenenax ocsoenus OIIOIT CIIO na
0a3ze OCHOBHOro 00I1ero oOpa3oBaHus, y4eOHbIM npeaMeT «MaTeMaTuka» u3ydaercs B 00-
mmeoOpazoBarenbHoM mukie yueoHoro miana OITOIT CITO na 6a3ze ocHOBHOTO 00IIEro 00-
pa3oBaHus C MoJyueHreM cpeaHero oomero oopasosanus (ITITKPC).

B yue6nbix mnanax I[MIIKPC yuebnbiit npeamer «MaremaTtuka» BXOAUT B COCTaB 00-
X 00111e00pa30BaTEeNbHBIX YUCOHBIX TUCIUIIINH, (OPMUPYEMBIX U3 00S3aTEIBHBIX MPE/I-
MeTHbIX obJsacteit ®I'OC cpeanero obimiero odpazopanus, crenuanbHocTeit CIIO cooTBeT-

CTBYIOIIEro Mpoduis mpodheCcCHuOHAIIBHOTO 00pa30BaHMUSI.



4. IJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O TIPEJAMETA
OcBoenue conmepkanus yueOHOro mpeamera «MaremaTrka» o0ecrednBaeT J0CTHKe-
HUE CTYJICHTaMHU CJIEAYIOIIUX PE3yJIbTaTOB:

JIUYHOCHIHDbIX.,
C(bOpMI/IpOBaHHOCTI) HpCI[CTaBJICHI/Iﬁ 0 MAaTCMATHUKC KaK YHUBCPCAJIbHOM A3bIKC HAYKH,

CPEACTBE MOJICTUPOBAHUS SIBJICHUI U MPOIIECCOB, UAEAX U METOJaX MAaTEMATHUKU;

MOHUMAaHUE 3HAYUMOCTH MAaTEMAaTUKH Ui HAayYHO-TEXHUYECKOro mporpecca, chop-
MHUPOBAHHOCTh OTHOIIEHUSI K MAaTEMATUKE KaK K YAaCTH OOIIEUEI0BEYECKON KyIbTYphI Yepes
3HAKOMCTBO C UCTOPUEN PA3BUTHUS MATEMATUKH, SBOJIOIMEN MAaTEMaTUYECKUX UJIEH;

Pa3BUTHE JIOTUYECKOTO MBINIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHUs, alrOpPUTMHU-
YECKOU KYyJIbTYPbl, KpUTUYHOCTH MBIIIUICHUSI Ha YPOBHE, HEOOXOIUMOM JjIsl Oy ayIie mpo-
(dbeccroHanbHOM NEATEIbHOCTH, ISl NPOAOKEHUSI 00pa30BaHMS U CaMOOOpa30BaHUS;

OBJIaJICHWE MAaTEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMU, HEOOXOJUMBIMU B TTOBCEIHEB-
HOM KU3HH, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH U AUCIUIUIUH MPO-
(dbeccroHaNBHOTO IUKJIIA, JJI MOJydYeHUs oOpa3oBaHus B 00JACTAX, HE TPeOyIOUMX Yyriryo-
JIEHHOW MAaTeMaTUYECKOW MOJITOTOBKH;

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YKCII€ caMOOOpa30BaHuUIO, Ha MPO-
TSOKEHUU BCEH KU3HU;, CO3HATEIIBHOE OTHOIIICHUE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK yCJIO-
BUIO YCIIEUTHOM podecCcHoHaIbHON U 0011IECTBEHHON JeATeIbHOCTH,

TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSTEIIBHOM TBOPYECKOM M OTBETCTBEHHOH jes-
TEJIbHOCTH,;

TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJHUUYECTBY CO CBEPCTHUKAMU B 00Opa3oBa-
TEJBHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-UCCIIeIOBATEIHCKOM, MPOSKTHON U JPYTUX BUAAX
NeATEIIbHOCTH;

OTHOIIIEHHE K MPO(PEeCCHOHATBLHON NESITEIHPHOCTH KaK BO3MOXXHOCTH YYacTHs B pellie-
HUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEeM;

Memanpeomemubtx:
YMCHHC CaMOCTOATCIIbHO OIPEACIIATh HCIIN ACATCIbHOCTU W COCTABJIATL IJIAHBI ACA-

TCJIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBJIATL, KOHTPOJIUPOBATHL U KOPPEKTUPOBATH ACATCIIb-
HOCTb, MCITIOJIb30BATb BCC BO3MOKHBIC PECYPCHI JIA NOCTUXKCHUA ITOCTABJICHHBIX ueneﬁ u
peain3anuu IJI1aHOB ACATCIbHOCTH,

BBI6I/IpaTI> YCIICHIHBIC CTPATCTUHU B PA3JIMYHBIX CUTYAIHAX



yMEHHUE NPOAYKTUBHO OOIIATHCS U B3aMMOJIEUCTBOBATH B MPOILIECCE COBMECTHOM Jies-
TETBLHOCTH, YYWUTHIBATh TMO3HIMHM APYTHX YYACTHUKOB JACSITEIBHOCTH, d(PPEKTUBHO paspe-
IaTh KOH(JIUKTHI,

BJIaJICHUE HaBbIKAMHU MMO3HABATEJILHOM, YU4eOHO-UCCIIEOBATENbCKON U MPOEKTHOM Je-
ATEITLHOCTH, HAaBBIKAMHU Pa3pEIICHUs MPOOJIEM; CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSI-
TEJILHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METO-
JIOB TTIO3HAHUS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(pOPMAIMOHHO-TIO3HABATEILHOMN
NEeSTEIBbHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHHUKAX UH(POPMALIUH,
KPUTHUYECKU OLICHUBATh M WHTEPIPETUPOBATH MH(POPMALIMIO, MOTYyYaEMYyI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JaraTh CBOIO
TOYKY 3pEHHUsI, UCII0JIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

BJIaJICHUE HABBIKAMH MO3HABATENIbHON pedIeKcuH KaK OCO3HAHUSI COBEPIIIAEMBIX JCH-
CTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB U OCHOBAHUM, TPAHUIl CBOETO 3HAHUS U
HE3HAHUSI, HOBBIX [TO3HABATEIbHBIX 33]1a4 U CPEACTB ISl X IOCTUKEHHUS;

1EJICYCTPEMIICHHOCTh B IMOMCKAaX W MPUHITHH PELIEHUHN, COOOPa3UTEIbHOCTh U UHTY-
UM, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUN; CTOCOOHOCTh BOCIIPUHUMAThH KPaco-
Ty ¥ TAPMOHHIO MUPA;

npeomMemHuIX:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK YaCTU MHUPOBOUKYJIBTYPHI U
MeCTe MAaTeMAaTHKU B COBPEMEHHOMN IUBUIIU3AINH, CTIOCOOAXOMUCAHUS SABJICHUM pEaTbHOTO
MHpa Ha MAaTEMATUYECKOM SI3bIKE;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O MAaTEMATHUYECKUX TMOHATUSX KaKBKHEUIIINX
MaTeMaTUYECKUX MOJIETISAX, MO3BOJSIONINX OMUCHIBATH U U3ydYaThpa3HbIE MPOIECCHI U SIBJIE-
HUSI; TOHUMaHUE BO3MOXXHOCTH aKCUMOMATHYECKOTOMTOCTPOCHHSI MAaTEeMAaTUYECKUX TEOPH;

BJIaJICHUE METOJAaMU JI0KA3aTeJIbCTB U aJTOPUTMOB PEIICHUSI, YMEHUE UXIPUMEHSATD,
MPOBOAUTH JOKa3aTEIbHBIE PACCYKIICHHS B X0JI€ pELICHUs 3a]1a4;

BJIQJICHUE CTaHJAPTHBIMU TMPUEMaMHU PEIICHHS PallMOHAJIBHBIX WUPPAlMOHATBHBIX,
MMOKA3aTeJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUITU HEPABEHCTB, UX CUCTEM;

HCIIOJBb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM, BTOM YHCIIC OJIA IMOMCKA IIYTH
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pEIeHUS U WILTIOCTPAlMU PEIlICHUs YPABHEHUN WHEPABEHCTB;

c(OpPMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEMaTHYECKOTO aHa-
JU3a U UX CBOMCTBaXx, BJIaJICHUE YMEHUEM XapaKTEpHU30BaTh MOBEACHUE (PYHKIUN, UCTIOJIb-
30BaHME MOJYUYEHHBIX 3HAHUH J1JIs1 OMMCAHUs U aHAJIM3a PEeaJIbHbIX 3aBUCUMOCTEH;

BJIQJICHUE OCHOBHBIMH MOHATHUSMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHHS PacO3HABATh Fr€OMETpUYe-
ckue (hUrypsl Ha yepTexax, MOJICIAX U B peaJbHOM MHUpPE; MPUMEHEHNE U3YYEHHBIX CBONCTB
reoMeTpuueckux Guryp u Gopmys sl peleHus] FTeOMETPUUECKUX 3a/1a4 U 33/1a4 C MPaKTH-
YECKUM COJICPIKAHUEM;

c(OpPMHPOBAHHOCTh MPEICTABICHUNA O MPOIECCaX U SBJICHUAX, UMEIOIIUX BEPOSAT-
HOCTHBIA XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE, OCHOBHBIX ITOHS-
THAX 3JIEMEHTAPHOU TEOPUM BEPOSTHOCTEM; YMEHHMHM HAaXOIWUTh U OLICHMBATh BEPOSATHOCTHU
HACTYIUICHHUSI COOBITUM B MPOCTEHIIMX MPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE XapaKTepH-
CTUKH CIIyYalHbIX BEJINYUH;

BJIJICHUE HABBIKAMHU HCIOJb30BaHUs TOTOBBIX KOMIBIOTEPHBIX MPOTrpamMM MpHU pellie-
HUU 33134,

Y IONIOJTHUTEIbHO OTPAKATH:

1) chopMHPOBaHHOCTH MPEICTABICHUH O HEOOXOIMMOCTH JTOKA3aTeILCTB MPHU 000C-
HOBaHWU MAaTEMAaTHYECKUX YTBEPKIACHHUIN U POJIM aKCHOMAaTUKH B IPOBEIACHUU JAETYKTHBHBIX
pacCyKIeHUM;

2) cOpMHPOBAHHOCTH TIOHSATUIHOTO ammapara o0 OCHOBHBIM pasJieliaM Kypca mare-
MaTHUKU; 3HAHUI OCHOBHBIX T€OpeM, (POPMyYJI U yMEHUS UX IPUMEHSATh; YMEHHUS J1I0Ka3bIBATh
TEOPEMBbI U HAXOUTh HECTAHAAPTHBIE CLIOCOOBI PEIICHUS 3a/1aY;

3) chopMUPOBAHHOCTH YMEHHI MOJICIIMPOBATh PEaIbHbIC CUTYAIHH, UCCIICIOBATH IO~
CTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH ITOTYUYEHHBIN pe3yJIbTaT;

4) chopMHPOBAHHOCTh MPEIACTABICHNH 00 OCHOBHBIX MOHATHAX MaTEMAaTHYECKOTO
aHaJli3a U UX CBOMCTBAaX, BJaJICHUE YMEHUEM XapaKTepU30BaTh MOBeJeHHE (YHKIUH, HC-
MOJIb30BAHUE TOJIYYEHHBIX 3HAHUHN ISl ONMCAHUS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEN;

5) BianeHre YMEHHUSIMHA COCTABIICHHUS BEPOSTHOCTHBIX MOJICNICH 10 YCIIOBHIO 337a4H U
BBIUHCJICHUS] BEPOSITHOCTH HACTYIUICHUSI COOBITUH, B TOM YHCIE C MpPUMEHEHUEM (PopMmy

KOM6I/IHaT0pI/IKI/I N OCHOBHBIX TCOPEM TCOPHH BCpOHTHOCTCﬁ; HCCJICA0OBaHU CﬂyqaﬁHBIX BC-
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JIMYMH I10 UX PacCpCacICHUIO.

5. COAEP’KAHUE YYEBHOI'O ITPE/IMETA

Haumenosanue
pa3aesioB U TeM

Conep:kanue ydyeOHOro Marepuasa u GopmMbl OpraHu3anum
AesITeIbHOCTH 00y4aI0IIMXCH

Pa3pen 1. Beeaenue. PazButTne moHsaTus o 4ucjie

Tema 1.

BBenenue. /leiicTBUTEILHBIE
yncaa. [Ipuéanxénnbie BbI-
YHCcJIeHusl.

Maremaruka B HAayKC, TCXHUKEC, DKOHOMUKE, I/IH(l)OpMaHI/IOHHbIX TEXHOJIOTHU-
SIX ¥ MPAKTUYECKOM nesTenbHOCTH. Llenu u 3amaun n3ydeHust MaTeMaTHKU
nipu ocBoennu crnenuanbHocten CI10.enbie u parmonanbubie yncia. Jlei-
CTBUTEJIbHbIEC Yncia. BoimonHenue apupmeTnueckux AeHCTBUN HaJ YUCIIa-
MU, COUCTasd YCTHBIC U TUCbMCHHBIC HpI/IéMBI.

IIpakTHyeckas padora Ne 1.

IIpakTHyeckas padora Ne 2.

Brimonaenue apuMeTnieckux IeiHCTBUN HAl YUCIIaMH, COUeTasi YCTHBIE U
IIICbMEHHBIE TPUEMBI.

Tema 2.
KoMmiekcHEIE YHCIa

KommiekcHble uncna u aeiictBus Hax HUMA. Haxoxxaenne npuoamkEHHBIX
3Ha4YeHUH BelM4YMH. BepHble 1 3Havamue uudpsl B NPUOIMKEHHBIX BIUKC-

JICHUMAX.

IIpakTuuyeckas padora Ne 3.

IIpakTyeckas padora Ne 4.

KommnnekcHsle uncna u aeiictBus Hax HUMU. HaxoxxaeHne npuOmmkEHHbIX
3HA4YECHMM BEJIMYHMH.

Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 3.
Tpuronomerpnueckue pyHk-
MU JII000ro yria

OcHoBHble noHATHA. Pagnannas Mepa yrna. BpamatensHoe npuxenue. Cu-
HYC, KOCUHYC, TAHI€HC U KOTaHI'€HC yncia. GopmynupoBanue onpeaeaeHui
TPUTOHOMETPUYECKUX PYHKIUHA JJIsl YTIIOB IOBOPOTA M OCTPHIX YTIIOB MPSIMO-
YT'OJIBHOI'O TPEYT'OJIbHHUKA U 00BICHEHNE NX B3aUMOCBSI3H

Tema 4.

®opmyJibl TPUTOHOMETPHM.
IIpeoOpa3oBanne TPUTOHO-
MeTPUYeCKNX BbIpasKeHH i

IIpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTB ISl BBIUHUCICHUS
3HaYEHUN TPUTOHOMETPUUECKUX (PYHKIMM 1Mo oAHON U3 HUX. M3yueHue oc-
HOBHBIX (DOPMYJI TPUTOHOMETPHH: (OPMYJIbI CIOXKEHUs, yJIBOCHHUS, MPE0d-
pa3oBaHUsl CYMMbI TPUTOHOMETPUUECKUX (DYHKIUN B MPOU3BEICHUE U IIPO-
U3BEICHUSA B CyMMYy M NPUMECHEHHUE IPU BBIYUCICHUHU 3HAYEHUS TPUTOHO-
METPUYECKOTO BBIPAKEHHS U YIIPOILECHHUS €TO0.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUU TOUYEK HA €IMHUYHON OKPYKHO-
CTH U IPUMEHEHHE UX JUIsl BbIBOAA (POpPMYI pUBEACHUS

IIpakTnueckas padora Ne 5
OcHOBHEBIE TPUTOHOMETPHUYCCKUEC TOKIACCTBA

IpakTnyeckas padora Ne 6
q)OpMYJ'H)I CJIOKCHU, YABOCHHA U IOJIOBUHHOI'O yTJIa

IIpakTnyeckas padora Ne 7
Tpuronomerpuueckre BbIpa>KeHHs.

IIpakTHyeckasi padora Ne 8
[Ipeo6pa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

Tema S.
DyHKIUH, UX CBOWCTBA U
rpaduxu

Oyukiuu. O6macTh ompezeNeHuss 1 MHOXKeCTBO 3HaueHuil. ['paduk GyHK-
nuu. CoiicTBa (YHKIMHA: MOHOTOHHOCTh, YETHOCTh U HEUETHOCTh, NEPHO-
JTUYHOCTb, OTPAaHMYEHHOCTh. [IpoMexyTKu Bo3pacTaHHsi W yOBIBaHUSA,
HauOoJplllee W HAaUMEHblIee 3HAYCHMs, TOYKU IKCTpeMyMma (JIOKAIbHOTO
MakcuMyMa U MuUHUMyMa). [Ipumepsl (yHKIHMOHATBHBIX 3aBUCUMOCTEN B
peanbHbIX mporeccax M siieHusx.IIpeoOpa3oBanusi rpaduKoB: Mmapajienb-
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Marepuasa u GopMbl OpraHu3anuu
AesITeIbHOCTH 00y4aAK0IIMXCH

HBI TIEPEHOC, CUMMETPHS, OTHOCUTEILHO OCEW KOOPAWHAT U CUMMETPHS
OTHOCHTEJIFHO Havajla KOOPJMHAT, CAMMETPHUsSI OTHOCUTEIIBHO MPSIMOH Y = X,
pacTsKeHHE M CXKATHE BIOJb Oced KoopauHat. TpuronomeTpudeckue QyHK-
IIUYU, UX CBOMCTBA U rpaduKu, MEPHOIMIHOCTh,0CHOBHOW TIeprol. B3anmHo
obparnbie ¢yHKIUU. OOIaCTh ompeseNeHus no0IacTh 3HAYCHHU 00PaTHOM
¢byukauu. I'padux obOpatHoit (ynkmuu.Haxoxnenue QyHkiuu, oOpaTHOH
JTAHHOMH.

IIpakTHyeckasi padora Ne 9.
IIpakTuyeckasi pa6ora Ne 10
OcHOBHBIE CBOWMCTBA (OYHKIMH

IIpakTHyeckasi padora Ne 11.
IIpakTHyeckasi padora Ne 12
[TocTpoeHre rpadMKOB TPUTOHOMETPHUSCKUX (HYHKITHIA.

IIpakTHyeckasi padora Ne 13.
IIpakTHyeckas padora Ne 14
Brinoanenue npeoodpa3oBanus rpahukoB

Tema 6.
Tpuronomerpnueckue pyHk-
MM YMCJIOBOI0 APryMeHTAa

Tpuronomerpuueckre GyHKLIUU YUCIOBOIO apryMeHTa, 3HaKH, 3HAYCHUs
(GyHKIMK HEKOTOPBIX yIioB. M300paxkeHne AeHCTBUTENBHBIX YHCET TOUKa-
MU eIMHUYHOU OKpYkKHOCTU.DOopMyIibl ipuBeieHUsI. APKCUHYC, apKKOCH-
HYC, apKTaHI'€HC, apKKOTAHI'€HC YUCIIA.

IIpakTnueckas padora Nelb5.
IIpakTnyeckas padora Ne 16

IIpakTnyeckas padora Ne 17.
Tpuronomerpuueckre GyHKINU YUCIOBOTO apIyMEHTA.

IIpakTuuyeckas padora Ne 18

IIpakTunyeckas padora Ne 19.
IIpakTnueckas padora Ne20
PopMyIIbl IPUBEACHUS

Tema 7.
Tpuronomerpuueckue ypas-
HCHUS, HepaBeHCTBa " CH-
CcTeMbl YpaBHEHHUI1

Pemenne mo ¢opmynaM ¥ TPUTOHOMETPUYECKOMY KPYTYHPOCTEHIINX TpH-
TOHOMETpUYECKHX ypaBHeHUM.[IpuMeHeHre oOOIUX METOAOB pelIeHUs
ypaBHEHUH (TMpUBENEHUE KIMHEHHOMY, KBaJpaTHOMY, METOJl pPa3lIOKEHUs
Ha MHOXMHTEJIH,3aMEHbl TIEPEMEHHONW) NpU pelleHUH TPUTOHOMETpHUYe-
CKMXYPAaBHEHUH. YMEHHE OTMEYaTh Ha KPyre PELICHUs MPOCTEHIIUXTPUTO-
HOMETPUYECKUX HEPABEHCTB. PelleHne HEPaBEeHCTB U CUCTEM HEPABEHCTB C
IPUMEHEHUEMPA3INYHbIX CIOCOOOB.

IIpakTnuyeckas padora Ne 21.
PemreHne TpPUroHOMETPUYECKUX YPABHEHHUM

IIpakTnueckas padora Ne 22
PernieHne TpPUrOHOMETPHUECKUX HEPABEHCTB

IpakTuuyeckas padora Ne 23
IIpakTnueckas padora Ne 24

Pemenune cucrem TPUTOHOMCTPHYICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Paspnen 3. IIpsiMble M VIOCKOCTH B POCTPAHCTBE

Tema 8.
AKCI/IOMBI CTepeOMeTpI/IH

B3aumHoe pacnonokeHue IByX NpsAMbIX B pocTpaHcTBe. [Ipu3Haku B3auM-
HOT'O PaclojoXeHUs NpsAMbIX. B3auMHOe pacnosyioskeHue npsiMou U MiI0CKo-
CTH.AKCHOMBI CTEPEOMETPHUH

Tema 9.
MapanaeabHOCTHh NPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE

[TapannenbHOCTh NPSIMOM M IJIOCKOCTH. B3anMHOE pacnosioskeHue MiIocKo-
cTeil B mpocTpaHcTBe. [lapamnensHocTs miockocrel. [lapannensHoe npoek-
TupoBaHue. 1300paxkeHrne NpoCTpaHCTBEHHBIX GUTyp.

IIpakTnuyeckas padora Ne25.
IIpakTuuyeckas padora Ne 26

[TapayyienbHOCTh NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Marepuasa u GopMbl OpraHu3anuu
AesITeIbHOCTH 00y4aAK0IIMXCH

Tema 10.
I[lepneHaAUKyYJIAPHOCTD NMPSI-
MBIX M IUI0CKOCTEH B MPO-
CTPaHCTBE

[TepnenuKyIsspHOCTD NpsAMBIX. [IepreHIUKYIAPHOCTD NPSAMOU U IIJIOCKO-
cT. TeopeMsl 0 NPAMBIX, IEPIEHIUKYJIIPHBIX IIIOCKOCTH. [lepnienaukyiisp
U HakJIOHHas. TeopeMa o Tpex nepnesauKkysipax. llepnenaukynspHocTs
JBYX IUIOCKOCTEH

[Ipu3Haku 1 CBOMCTBA NapaJUIEIbHBIX U NEPIEHAUKYJISIPHBIX INIOCKOCTEH.

IIpakTnyeckas padora Ne 27.
IIpakTHyeckasi padora Ne 28

[lepneHIMKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

Pa3znen 4. KoopanHaTbl M BEKTOPBI

Tema 11.
KoopaunaTtsl B ipocTpan-
CTBE

[IpsimoyronbHas (AexapToBa) cucTeMa KOOpauHaT B mpocTpanctse. Dopmy-
Ja PacCTOSTHUS MEXAY ABYMS TOYKAMM, KOOPJIMHATHI CEPEIUHBI OTpE3Ka.
I'eomeTrpuueckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapalieIbHBIA MEepEeHOC,
CUMMETpPHUSI OTHOCUTENBHO IIOCKOCTH, MOJ00ME, ABUKEHUE. YTOI MEXKIY-
HPSAMBIMU. YTOJ MEXKIY NPSAMOM U IUNIOCKOCTBIO. YTOJI MEXKAY MJIOCKOCTSMHU.
[I1011216 OPTOTOHAIBHOM MPOEKITUH.

IIpakTnyeckas padora Ne 20.
IIpakTuyeckas padora Ne 30

Metoa KOOpAMHAT B IPOCTPAHCTBE

IIpakTnyeckas padora Ne 31.
IIpakTuyeckas padora Ne 32

["eomeTpuueckre npeodpa3zoBaHsi MPOCTPAHCTBA: MAPAJLICILHBIN IEPEHOC

IIpakTnyeckas padora Ne 33.
IIpakTunyeckas padora Ne 34

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: CUMMETPHUS OTHOCUTEIb-
HO IJIOCKOCTH

Tema 12.
BekTops! B IpocTpaHcTBE

Bexkropsl. Koopaunatel Bekropa. Moayiie BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOPA Ha 4uciio. Pa3iioskeHne Bekropa
10 HANpaBJICHUSIM. YTOJI Mexay BekTopaMu. CKalsipHOE IPOU3BE/IEHUE BEK-
TOPOB. YpaBHEHHUs c(epbl, IIIOCKOCTH U MPSIMOIA.

IpakTuyeckas padora Ne 35
IIpakTnuyeckas padora Ne 36

CnoxeHue BEKTOPOB.

IIpakTuyeckas padora Ne 37.
IIpakTnuyeckas padora Ne 38

YMHOXKEHHE BCKTOpPA HA YHCJIO.

IIpakTuuyeckas padora Ne 39
IIpakTnuyeckas padora Ne 40

Paznoxxenue BCKTOpPA 11O HAITPABJICHUSAM.

Paspen 5. Hauana MaTeMaTH4YeCKOr0 aHAJIN3A

Tema 13
Hpeuen IIOCJIICJOBATCIIbHOCTH.

CrniocoObl 3a/1aHus M CBOWCTBA YHMCIIOBBIX MOcienoBaTenbHoCcTel. [ToHsTre
omnpezesne nociaenoBaTesbHOCTH. CyleCTBOBaHUE MIPeJiena MOHOTOHHOM-
OrpaHMYEHHOM mocnefoBareabHOCTH. CyMMHpPOBaHUE MOCIIEI0BATENBHO-
creii.beckoHeuHO yOBIBaroIIas reOMETpHUUECKas IPOTPECCHs U €€ CyMMa.

Tema 14
IIpousBoanas u €€ npumeHe-
HUE

[lonsiTie o mnpou3BogHONW (YHKUMH, €€ TeOMETpUYEecCKHi u Qusude-
CKUICMBICI. YpaBHEHHE KacaTenbHOH K rpaduky ¢yHkimu. [IponsBoaHsie
CYMMBI,Pa3HOCTH, MPOU3BENEHUs, YacTHbIe. [Ipon3BO/IHbIE OCHOBHBIX HJie-
MeHTapHbIX(pyHKIUH. [IpuMeHeHre Mpou3BOAHON K HMCCIEIOBAHUIO (DYHK-
i 1 noctpoeHurorpagukoB. HaxoxaeHnne HamOOIbIIEro, HAUMEHbBIIETO
3HA4YEeHHUsI UIKCTPEMAJIbHBIX 3HAYEHUH (YHKIIUH.

[Ipumeps! KCIONB30BaHUS MPOU3BOIHON U HAXOXKJIEHUS HaWTydlIerope-
LIEHMs B NPHUKJIAJHBIX 3a7a4dax. Bropas nmpou3BoaHas, €€ reoMeTpu4ecKuil
ndusnyecknii cmpici. HaxoxaeHwe CKOpOCTH JyIsl TMporiecca, 3aJaHHOTO
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Marepuasa u GopMbl OpraHu3anuu
AesITeIbHOCTH 00y4aAK0IIMXCH

¢bopmyoitu rpaduxom.

IIpakTHyeckasi padora Ne 41,
IIpakTuyeckasi pa6ora Ne 42

[Tpoun3BoHAs CJI0KHON (hYHKIIHH

IIpakTuyeckas padora Ne 43.
IIpakTHyeckasi padora Ne 44

Brrunciienue npon3BoIHOM

IIpakTnueckas padora Ne 45.
IIpakTuyeckasi pabora Ne 46

Haxomz[eHHe TOYCK MaKCUMyMa 1 MUHUMYMa

Tema 15
[lepBooOpazHas 1 HHTETpaI

WnTerpan u nepBoodpasHas. [IpumeHnenue onpeaeaeHHoro HHTerpaia Juis-
HAaxO0’KJICHUs IUIOIIANA KpUBOJIMHEHHON Tpanenuu. @opmyia HeroToHa —
Jleii6nuua. IIpumepsl nprMeHeHHs UHTerpaia B (U3UKE U TEOMETPUH.

IIpakTnyeckas padora Ne 47
IIpakTuyeckas padora Ne 48

Haxosxeane nepBooOpa3HbIX pa3arnuHbIX (yHKIHHA

IIpakTnyeckas padora Ne 49
IpakTuyeckas padora Ne 50

BrprunciieHne miomaay KpuBOJMHENHON Tpaneuuu

IIpakTnyeckas padora Ne 51.
IIpakTuyeckas padora Ne 52
IIpakTuyeckas padora Ne 53

[lepBooOpa3Has u uHTErpai

Pasnen 6. Kopuu, crenenu u jiorapugmsi

Tema 16

Kopens n — oii crenenu. Cre-
MeHb C PalOHATIBLHBIM ITOKa3a-
TEIeM.

KopHu HatypalbHOM CTENEHM U3 YMCIIA U UX CBOMCTBA. BpruncieHne ucpas-
HEHUE KOpHeH. BrimonHeHue pacuetoB ¢ paaukanamu. CTeNneHH cpaiuo-
HaJbHBIMH IIOKAa3aTeIsIMH, MX CBOIMCTBA. HaxokaeHre 3HAaUCHUM CTEHCHEH
CpalMOHAJIbHBIMU MOKA3aTEISIMH.

IIpakTnueckas padora Ne 54.
IIpakTnueckas padora Ne 55
IIpakTuuyeckas padora Ne 56

[IpuMeHeHne CBOWCTB KOPHEH

Tema 17
CrenenHast QyHKIHSA.

Crenenu c JeicTBUTENBHBIMU TOKa3zaTensMu. CBOWCTBA CTENEHU C Jeil-
CTBUTEIBHBIM TTOKa3zareneM. CrenenHas (bYHKHI/IFI C HaTypaJIbHBIM IIOKa3a-
TeseM, ee cBoiicTBa U rpaduk.lIpeobpazoBanus BeIpaKeHH, COAEpIKAIINX
creneHu. CpaBHEHHUE CTENEHEH.

IIpakTnueckas padora Ne 57
IIpakTuuyeckas padora Ne 58

[TpeoOpa3zoBanHus BEIpAKEHUM, COACPIKAITIX CTETICHH.

IIpakTnuyeckas padora Ne 59
IIpakTuyeckas padora Ne 60

CpaBHEHHE CTENIEHEM.

Tema 18
[Moka3atenbHas QyHKIIHS.

[TokazarenbHast QyHKIMS (SKCIIOHEHTA), €€ CBOMCTBA U rpauK.

IIpakTnuyeckas padora Ne 61
IIpakTuuyeckas padora Ne 62

[TokazarenbHasi GyHKIHS

Tema 19
Jlorapudmudeckast GyHKITHUS.

Jlorapudm uncna. OcHOBHOe JiorapudMudeckoe TOXKAECTBO. JlecsaTuyunbie
nHaTypanbHble jorapudmel. [IpaBuna aedictBuii ¢ norapudmamu. Ilepexon
KHOBOMY OCHOBaHHWIO. HaxoxjeHnue 3HaueHUil jnorapu¢pma Mo mpou3BOJIb-
HOMYOCHOBaHMIO. Brrancnenue u cpaBHeHue jorapudmos. Jlorapudmupo-
BaHUE WINOTEHIMpOBaHUE BblpakeHU. Jlorapupmuueckass (yHKIMS, ee
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Marepuasa u GopMbl OpraHu3anuu
AesITeIbHOCTH 00y4aAK0IIMXCH

CBOMCTBa UTpa UK.
IIpeoOpa3oBaHue palnMOHAIbHBIX, CTENEHHBIX, TOKA3aTEeIbHBIX U Jlorapud-
MHYECKHUX BBIPAKCHUI

IIpakTuyeckas padora Ne63.
IIpakTnyeckas padora Ne 64

[IpaBuia neiicTBui ¢ Jorapugmamu

IIpakTHyeckasi pa6ora Ne65
IIpakTuuyeckas padora Ne 66

Brruncnenue u cpaBHEHHUE JTorapu(MOB

Pa3nen 7.YpaBHeHUs1 1 HEPABEHCTBA.

Tema 20

OcHOBHBIC TPUEMBI pPELICHUS
CHUCTEM YypaBHEHUW. PaBHO-
CWIBHOCTh YypaBHEHHH, Hepa-
BEHCTB, CUCTEM.

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEEHUSAMH O KOPHAXaIreOpandeckux
ypaBHEHUM, TOHATUSMHU UCCIIEOBAHUSYPABHEHHUHN U CUCTEM YPaBHEHHIA.
N3yyenue Teopun paBHOCHIIBHOCTH YPaBHEHUM U €€ IPUMEHEHUS.
Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUIUN IS pelICHUSypaBHEHUH.
[loBTOpEHNE OCHOBHBIX PUEMOB PELICHUS CUCTEM.

Tema 21
WppatnmonanpHple ypaBHEHUS H
HEPaBEHCTBA

Pemenue nppanoHanbHbIX ypaBHEHHUH ¢ IPUMEHEHHEM BCeX IPHEMOB (pa3iioxe-
HUSIHA MHOKHTEJIN, BBEJICHNSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKH,I'PaQHIECcKOro
MeToza). Perenne nppaunoHanbHEIX CUCTEM YPaBHEHHH C IPUMEHEHHUEM pa3iiny-
HBIX crtoco0oB.Perienne nppannoHanbHBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
MPUMEHEHUEMPA3IMYHBIX CIIOCOOO0B.

IIpakTnyeckas padora Ne 67
IIpakTuyeckas padora Ne 68
PelieHne nppanroHanbHbIX YPABHEHUN U CUCTEM YPaBHEHUH

IIpakTuyeckas padora Ne 69
IIpakTnueckas padora Ne/0
Penienue nppalimoHaibHbIX HEPABEHCTB U CHCTEM HEPABEHCTB

Tema 22
ITokaszaTenbHbIE YpaBHEHUS U
HEpaBEHCTBA

Pemenne moka3aTenbHBIX YpaBHEHUH C MPUMEHEHHEM BCEX MPUEMOB (Pa3oKeHH-
sSTHaA MHOXXHTCJIN, BBCACHUSA HOBBIX HEU3BCCTHBIX, HOI[CTaHOBKI/I,Fpa(l)I/IT-IeCKOI‘O MeE-
Toza). Pemenne nmoka3aTenbHBIX CHCTEM YPaBHEHUH C IPUMEHEHUEM Pa3IMIHBIX
crioco0oB.Pemmenne noka3arenbHBIX HEPABEHCTB M CHCTEM HEPAaBEHCTB C PUMEHe-
HUEMPA3JINYHBIX CIIOCOOOB.

IIpakTnueckas padora Ne 71
IIpakTnuyeckas padora Ne 72
PenieHre nmokaszarenbHbIX YPAaBHEHHUM U CUCTEM YpaBHEHUI

IpakTuuyeckas padora Ne 73
IIpakTnueckas padora Ne 74
Pemenne moka3aTeabHBIX HCPABCHCTB U CUCTEM HCPABCHCTB

Tema 23
Jlorapudmuueckue ypaBHeHUS
Y HEpaBEHCTBA

Pemenue norapudmMuuecknux ypaBHeHUH ¢ IpUMEHEHHEM BCEX MPHEMOB (paziioxe-
HUSIHA MHOKHTEJIH, BBEJICHNSI HOBBIX HEU3BECTHBIX, M0JICTAHOBKH,I'papHIeCcKOro
MeToza). Penrenue norapudMuieckux CUCTEM yYpaBHEHHH ¢ TPUMEHEHUEM Pa3iind-
HBIX c1toco0oB.Pemenne norapuMuuecKux HEpaBeHCTB U CHCTEM HEPABEHCTB C
MIPUMEHEHUEMPA3INIHBIX CIOCO00B.

IIpakTnueckas padora Ne 75
IIpakTnuyeckas padora Ne 76
Pemienue gorapudMuueckux ypaBHEHUH U CHCTEM ypaBHEHHUH

IIpakTnuyeckas padora Ne 77
IIpakTuyeckas padora Ne 78
Pemenne HOFapI/I(i)MI/I‘IeCKI/IX HCPABCHCTB M CUCTEM HCPABCHCTB

O3HakoMIJIEHHE ¢ OOIIMMH BOIIPOCAMHU PELICHHUS] HEPABEHCTB UUCIIONB30BAHNE
CBOHWCTB U rpadyKoB QYHKIMHA NPU pelIeHUMHEPABEHCTB.
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Marepuasa u GopMbl OpraHu3anuu
AesITeIbHOCTH 00y4aAK0IIMXCH

Tema 24

Hcnone3oBaHue  CBONCTB H
rpadukoB GYHKUUH MIpH peltie-
HHUY YpaBHEHUH 1 HEPaBEHCTB

IIpakTuuyeckas padora Ne 79
IIpakTuyeckasi pa6ora Ne 80
Pemenne nppanmoHanbHBIX HEPABEHCTB C HCITONb30BaHNEM rpaduka GpyHKINN

Tema 25

MGTOI[ HWHTCPBAJIOB

OcCHOBHBIE IPHUEMBI PEIICHNS] HEPABEHCTB M CHCTEM HEPaBEHCTB METOIOM WHTEP-
BaJIOB

IIpakTuyeckas padora Ne 81
IIpakTuyeckasi padora Ne 82
Penienue HepaBeHCTB METOJIOM HHTEPBAJIOB

Tema 26
YpaBHEHUS U HEPABEHCTBA,
coJieprKaIine MOIyJIb

Pemicnue ypaBHeHI/Iﬁ 1 HCPABCHCTB, COACPIKAIIUX MOYJIb

IIpakTnyeckas padora Ne 83.
IIpakTuyeckas padora Ne 84
PewieHre ypaBHEHMI M HEPABEHCTB, COJEPKAIUX MOIYJIb

Tema 27
YpaBHEHUS U HEPABEHCTBA C
napamMeTpoM

PewieHue ypaBHeHHM U HEPABEHCTB € IapaAMETPOM

IIpakTnyeckas padora Ne 85.
IIpakTuyeckas padora Ne 86
PelieHre ypaBHEHMI M HEPABEHCTB C NaPAMETPOM

Tema 28

HpI/IMeHeHPIe MaTEMAaTHYCCKUX
METOJOB I PEIICHHUs COJIEp-
JKaTCJbHBIX 3a4a4 U3 pa3HI/I‘-I-
HBIX 0O0JacTel HayKW M TpaK-
TUKU

[IpumeHeHne MaTeMaTHYECKUX METO/IOB JJIS PEIIeHUs COJepKATeNbHBIX 3a/1a4 U3
Pa3NUYHBIX 00JaCTEH HAYKH U MPAKTHKH

IIpakTnyeckas padora Ne 87.
IIpakTnyeckas padora Ne 88
Pewienue conepxaTenbHbIX 3a1a4

Pasnen 8..MHOrorpaHHMKH, IVIOIIAAN UX IOBEPXHOCTEH U 00BEMBI

Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. Pa3sepTka. MHOrorpanHbl€ YIJibl.

Tema 29 Boinykible MHOrorpanauku. Teopema Ditnepa. [Ipusma. [psimast u HakIOH-
MHororpaHHuKH, miomanu | Has npusMa. IIpasunpnas npusma. [loBepxHocTs npusmel. [lapamienenunen.
TNOBEPXHOCTEH  MHOrorpannu- | Ky6. [Tupamuna. [IpasuisHas nupamua. [IoBepXHOCTH mupamusl. Vce-
KOB 4yeHHas nupamuaa. Terpasrap.

IIpakTuuyeckas padora Ne 89

IIpakTnuyeckas padora Ne 90

IIpakTnueckas padora Ne 91

BoluniciieHne noBepXHOCTH MHOTOIPaHHUKOB

20 Ceuenus ky06a, mpu3Mbl U nupamusl. [IpencraBieHre o NpaBUIIbHBIX MHO-

Tema

OOBEMBI MHOTOTPAaHHHUKOB.

rorpaHHuKax (TeTpa’jipe, Kyoe, oKTadipe, A0JeKadipe U ukocarape). O0b-
eM u ero usmepenue. Dopmyiel o6bemMa Kyba, IpSIMOYTOJILHOTO Mapasuiene-
nunena, npusmbl. opmynsl odbema mnupamuibl. Berancnenne o6bEMOB
MHOTOTPaHHHUKOB.

IIpakTuuyeckas padora Ne92
Brruncinenne 005EMOB MHOTOTPAHHHUKOB.

IIpakTnuyeckas padora Ne 93
IIpakTuyeckas padora Ne 94

[Tnomaay moBepxHOCTEH U 00BEMBI MHOTOTPAHHHUKOB.

Pasnen 9.Tena Bpamenus, niomaay UX NOBEPXHOCTel U 00bEMBI

Tema 31
Tena BpateHust

Hunuaap u xoHyc. YcedeHHbI koHyc. OcHOBaHHE, BbICOTa, OOKOBAsMO-
BEPXHOCTh, oOOpasyromias, pa3BepTka. OceBble CeUyeHUS U  ceue-
Hus,napauienbHble ocHoBanuto.lllap u cdepa, ux ceuenus. KacarenbHast
TJIOCKOCTB K cdhepe
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Marepuasa u GopMbl OpraHu3anuu
AesITeIbHOCTH 00y4aAK0IIMXCH

Tema 32

OOBEMBI TeN BpalIeHUs

®opmyna o6bpéMa munuHIpa. opmyiel 00bemMa kKoHyca. Popmyna o0bema
mapa. Beraucnenne miomnaaym noBepXHOCTH U 00bEMOB TeJ BPALICHUSI.

IIpakTuyeckas padora Ne95
IIpakTuyeckasi padora Ne 96

Brruucienue o0bEMOB TN BpallieHUs

Tema 33
Inomaas MOBEPXHOCTH TeEI
BpalIeHus

®dopMmyJIbI IIOINAAN TTOBEPXHOCTEH IIMIHHpA U KOHYca. DopMyiia Iiomaim
cdepsl.

IIpakTHyeckasi pa6ora Ne 97
IIpakTuyeckas padora Ne 98

Brraucnenue IMMOBCPXHOCTHU TCJI BPALLICHHUA

IIpakTHyeckasi pa6ora Ne 99
[ToBepxHOCTU U 00BEMBI TEJ BpalLlEHUS

Paznen 10. KomOuHaTopuka, 371eMeHTHI TEOPHH BEPOSITHOCTEH U MATEMATHYECKON CTATHCTHKH

Tema 34
DneMeHThl KOMOMHATOPHKH.

OcHOBHbIE NOHATHSA KOMOMHATOPUKH. 3a1a4y Ha [1O/ICUET YUCIIa pa3Mellie-
HUM, NepecTaHOBOK, coueTanuil. Penenune 3a1a4 Ha nepe®op BapUaHTOB.
®opmyina bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 PHUIINEHTOB.
Tpeyronsuuk [Tackas.

IIpakTuuyeckas padora Ne 100
Pemenue 3a1au Ha mepedop BapuaHTOB.

Tema 35
BeposiTHOCTB citydallHOTO CO-
OBITHS

CoObITHE, BEPOATHOCTH COOBITHS, KIITACCHYECKOE OIPE/IEIEHIE BEPOSITHOCTH,
CJIO’)KEHHE U YMHOKEHHE BeposTHOCTeH. CTaTUCTHUECKasi BEPOSITHOCTb.

IIpakTnyeckas padora Ne 101
IIpakTnyeckas padora Ne 102
Cratucrudeckas BCPOATHOCTD.

Tema 36

[Ipencrasnenne naHHbIX. 3ama-
qnu MaTeMaTH'—IeCKOﬁ CTaTUCTU-
KH.

[IpencraBnenne AaHHBIX (TaOIMIIBI, JUArPaMMBI, TpapUKH), TeHEpaIbHas
COBOKYITHOCTb, BEIOOpPKA, cpeiHee apudmernueckoe, meauana. [lonstue o
3aJjauax MaTeMaTUYeCKOM cTaTUCTUKU. PelieHrne npakTHYecKux 3a1a4 ¢
MIPUMEHEHUEM BEPOSATHOCTHBIX METOJI0B

IIpakTnueckas padora Ne 103
IIpakTnueckas padora Ne 104

Pemenue IMPAKTUYCCKUX 3a1a4 C TPUMCHCHUEM BCPOATHOCTHLIX MCTOIOB
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6. TEMATHYECKOE INTAHUPOBAHMUME 110 YYEBHOMY IIPE/METY

Ne IIpakTuye-
u/n HaunmeHoBaHue pa3aesioB 1 TeM Bcero | Jlexkuus cxcHe paGoThi
Paznea 1. Beeneune. PazBurue moHATHA 0 YHCJIE 11 7 4
1. Brenenue. JleiictButenbHbie uncia. [IpubnmkEéHHbIE BBIYHCIIC- 5 3 2
HUS
2. | KoMmriekcHble yncia 6 4 2
Pa3nen 2. OcHOBbI TPUTOHOMETPHH 35 15 20
3. | Tpuronomerpuueckne QPyHKIMHU JFOOOTO yIIIa 1 1
4. | ®opmynsl Tpuronomerpun. [lpeoOpa3oBanue TpuroHoMeTpuye- 8 4 4
CKUX BBIpQXKEHUHN
5. | OyHKIMH, UX CBOWCTBA U TpapUKH 8 2 6
6. | Tpuronomerpuueckue PyHKIIMN YHCIOBOTO apryMEHTa 11 4 7
7. | TpuroHoMeTpuueckrue ypaBHEHUs, HEPABEHCTBA U 7 4 3
CHCTEMbl YpaBHEHUH
Pasnen 3. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 18 14 4
8. | AKCHOMBI CTEpEOMETPUH 3 3
9. | IlapamaenbHOCTh MPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE. 9 7 2
10. | TlepneHUKYISPHOCTD NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 6 4 2
Pa3znen 4. KoopauHaTbl H BEKTOPHI. 19 7 12
11. | KoopauHaTel B MPOCTPAHCTBE 10 4 6
12. | BexTopsl B MPOCTPAHCTBE 9 3 6
Paznea 5. Hauyayia MmareMaTH4eCKOro aHajIns3a 22 9 13
13. | IIpenen mocienoBaTeIbHOCTH 2 2
14. | TlpousBoaHas u €€ MPUMEHCHHE 10 4 6
15. | [lepBooOpa3Has u UHTErpai 10 3 7
Pasznen 6. Kopuu, crenenu u jorapugmsol 19 6 13
16. | Kopenb n — oii creneHy. CTeneHp ¢ paliMoOHaJIbHbIM MOKa3aTeleM 4 1 3
17. | CrenenHas QyHKIUsS 5 1 4
18. | IlokazaresnpHas GyHKLHUS 5 3 2
19. | Jlorapudmuueckas GyHKIHS 5 1 4
Pa3nes 7. YpaBHeHUs] H HEPABEHCTBA 36 14 22
20. | OcHOBHBIE TIPHEMBI PEIICHHUS CHCTEM ypaBHEHWI. PaBHOCHIb- 1 1
HOCTb YpaBHEHUH
21. | UppaunoHanabHble ypaBHEHHS U HEPAaBEHCTBA 5 1 4
22. | Iloka3arenbHble ypaBHEHMsI 1 HEPAaBEHCTBA 5 1 4
23. | JlorapudmMuyeckue ypaBHeHHs U HEPaBEHCTBA 5 1 4
24. | Vcnionp30BaHNe CBOWCTB M TpaduKOB (YHKIMHA TPH PEUICHUU 3 1 2
YpaBHEHM U HEPABEHCTB
25. | Mero MHTEPBAJIOB 5 3 2
26. | YpaBHEeHHUS U HEPABEHCTBA, COJIEpKAILUE MOIYJIb 3 1 2
27. | YpaBHEeHHS U HEPABEHCTBA C TAPaMETPOM 5 3 2
28. | IlpumeHeHnEe MaTEeMAaTHYECKUX METOOB JUIsl PELICHUs COoJepiKa- 4 9 9
TEJNBHBIX 33/1a4 U3 Pa3IMYHBIX 00IaCTe HAYKH U TIPAKTHKH.
Pasnea 8.MHOrorpaHHMKH, IVIOIIAJAN X MOBEPXHOCTE U 00bEMBI 9 3 6
29. | MHOTOTpaHHUKH, TUIOMIA/IA TIOBEPXHOCTEH MHOTOTPaHHUKOB 5 2 3
30. | OOBEMBI MHOTOTPAaHHUKOB 4 1 3
Paznen 9.Tesa Bpamenusi, 10 AM UX NOBEPXHOCTEN U 00bEMBI 7 4 3
31. | Tena BpamieHus 1 1
32. | OObEMBI Ten BpalleHus 3 1 2
33. | [Tnomaap MOBEPXHOCTH TEJ BPAIICHHS 3 2 1
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Ne IMpakTHye-
w/n HaumeHnoBanme pa3aesioB 1 TeM Bcero | Jleknus cKHe paBoTHI
Pasznen 10. KomOunaTopuka, 3JieMeHTbI T€OPHMH BEPOATHOCTEH W 9 3 6
MATEeMAaTHYeCKOIl CTATUCTUKH

34. | DneMeHTH KOMOMHATOPUKHU 2 1 1

35. | BeposITHOCTh CITy4aifHOTO COOBITHS 3 1 2

36. | IlpencraBienne qaHHBIX. 3a1a4d MaTEeMAaTHYE€CKOW CTATUCTUKHU 5 1 4

Hroro: | 184 80 104

[Ipu peanuzanuu conuepxaHusi o0ieoOpa3zoBaTeIbHOr0 yyeobHoro npeamera «Mare-

matuka» B npezaenax ocsoeHusi OIIOIT CITIO na 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHUA C

noJrydeHueM cpeaHero ooiero oopasosanus ([TTTKPC):

Bup y4eOHoii paboThI

O0BbeM yacoB

O0beM 00pa3oBaTeIbHON IPOrPAMMBI 184
Oo0s13aTesibHAs ayUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 184
B TOM YHCJIC:
JIEKIIUU 80
IPAKTUYECKHUE 3aHSTUS 104

CCMHHApPCKHEC 3aHATUSA

Y4eOHBIM IUIaHOM
HE TIPETYCMOTPEHO

Koncynemayuu

2

Ikzamen 6

7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE MTPOI'PAMMBI YYEBHOI'O ITPEAMETA

7.1. Onucanue mamepuanvbHO-mMexXHUUECKOU 6aA3bl, HEOOXOOUMOUL 01 OCYULECHBTICHUA
obpazoeamenvHo20 npouecca

HanmeHnoBanue cnenMajJbHBIX MOMEIIEHUH T

OCHaI].ICHHOCTb CIeHMAJIBHBIX NTOMeEIIC-

Ne ni/m . . HHUH ¥ IOMELEHUH IS CAMOCTOATEeIbHOH
MOMeLeHUI /15l CAMOCTOATETbHOI PadoThI
padoThI
Kabuner nndopmatuky, 1. Mocka yueOHas
ayJIUTOPHS JJIsl TPYIIIOBBIX M MHAWBHIYadbHBIX | 2. Pabouee MecTo mpemnogaBaress
KOHCYJIbTallUi, TEKYILEro KOHTPOJIS U 3.Kommiekt yueOHoM MeOenu Ha 28 yer.
1. IIPOMEKYTOUYHON aTTECTALUH. 4. Harnsanuele noco6ust
414056, 5. InakaTel TEMaTHYECKHE
ActpaxaHckas 00J1acThb, I'. ACTpaxaHb,
yi. Habepexxnas 1 Mast, 117, nomemenue Ne 32
KaOuner nns camocTosTensHOM paboTh 1. Kommniext yueOHOU Mebenu Ha 25 yell.
2 4140586, 2.Kommerotep B komruiekre 10 mir.

AcTtpaxaHckas 00iacTb, T. AcTpaxaHb,
yi. Habepexnas 1 Mas, 117, nomemenue Ne 32

3.Joctyn K UH(pOPMaIMOHHO-
TEIEKOMMYHUKAaLIMOHHOMU ceTh «HTepHEeT»
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)
@) OCHOGHAA yueOHaa rumepamypa:

1. MopnkoBuu A. I'. Anrebpa u Hauana maremaTuueckoro aHanuza. 10 kmace. B 2 4. Y. 1. YyeOHuK amst
00111e00pa30BaTeNbHBIX YUpEKIeHUH (TpoGUIbHBIA YPOBEHB). - M.: MHeMo3uHna, 2011.

2. MopakoBud A. I'. Anrebpa u Hauana mareMaTuueckoro aHanusa. 10 kmacc. B 2 4. Y. 2. 3agaynuk s
00111e00pa30BaTeNbHBIX YUPEKIeHUH (TpOoPUIbHBIA YPOBEHB). - M.: MueMo3una, 2011.

3. Mopakosud A. I'. Anrebpa u Hadyaina MaTeMaTuueckoro ananusa. 11 ximacc. B 2 4. Y. 1. YueOnuk s
001e00pazoBaTeNnbHbIX YupexkaeHu - M.: Maemo3una, 2011.

4. Mopakosuu A. I'. Anrebpa u Hadana MmaTreMaTHdeckoro ananusa. 11 kmacc. B 2 4. Y. 2. Bagaynuk s
0011e00pa3oBaTeNbHBIX YUpeKIeHUH . - M.: MHemo3uHa, 2011.

0) OoonontnumenvHan yueonaa rtumepamypa (6 m.u. cioeapu):

1. AnreOpa 1 Havala aHaIM3a: MeToandecKoe mocobue ais yaurens / A. I'. MopakoBud. — M: Muemo-
3uHa, 2012
2. Anre6pa. [loypounsle minansl o yuebnuky non peaaxkuueii A. H. Kommoroposa 10 knace/ cocr. T.

JI. Adanaceesa, JI. A. Tanununa-Bonrorpaa: Yuutens, 2010

3. Adanacwesa T. JI., Tanununa JI. A. Anrebpa u Hayana aHanu3a. 11 kiacc: moypoydHble MIaHbl MO
yuebnuky A. H. Koamoroposa u ap. — Bonrorpan: Yaurens, 2008.

8) nepeuens yueOHO-MemoOUUecKo20 odecneueHus:

1. ®enepanbubiit 3aK0H OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii deneparum.

2. llpukaz MunuctepctBa obpazoBanust u Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuun dene-
paJIbHOI'O TOCYJapCTBEHHOT'O 00pa30oBaTEIbHOIO CTaHJapTa cpeaHero(moysHoro) odmero oOpa3oBa-
HUS.

3. IIpuka3 MunucrepcTBa oopazoBanus v Hayku PO ot 31.12.2015 Ne 1578 «O BHeceHMM M3MEHEHUH
B [Ipuka3 Munucrepcra obpazoBanus u Hayku Poccuiickoit @enepaunu ot 17.05.2012 Ne 413 «O6
YTBEPKJICHUH (pelepaIbHOr0 roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPeTHEro (TIOJIHOTO)
o011ero 00pa3oBaHUY.

4. Tlucemo [lemapTameHTa rocyJ1apCTBEHHOHN MOJUTHKH B cdepe MOoAroTOBKH pabounx kaapos u 1O
MunncrepctBa o6pazoBanust 1 Hayku PD ot 17.03.2015 Ne 06-259 «PexomeHnaiuu no opranusa-
IIUH TTOJIy4EHUs CpeiHero o0iero oopa3oBaHus B Mpeesiax OCBOCHUSI 00pa30BaTeNbHBIX MPOTrPaMM
cpeaHero mpogecCHOHAIBLHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIEro 0O0pa3oBaHHs C yYETOM
TpeOoBaHUH (eleparabHbIX T'OCYAapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB M IMOJy4yaeMoil mpo-
deccuu WM CIeUaIbHOCTH CPETHETO MPOPECCHOHAIBHOTO 00pa30BaHUsD.

5. AunreOpa u Hayana aHaiu3a: MeToaudeckoe nocooue ans yuurens / A. I'. Mopakosuu. — M:
Mmuemo3suna, 2012
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6. Anre6pa. IToypounsie mansl o yueOHuKy moj peaakuueir A. H. Kommoroposa 10 kmacc/
coct. T. JI. AdanacweBa, JI. A. Tanmnuna-Bonrorpan: Yuurens, 2010

7. AdanaceeBa T. JI., Tanmnuna JI. A. Anrebpa n Hadana aHanu3a. 11 kimacc: moypoyHsle 1mia-
HbI 110 yueOHnuky A. H. Konmoroposa u np. — Bonrorpan: Yuurens, 2008.

8. T'eomerpus. [Toypounsie muiansl mo yueoHuky JI. C. AranacsHa, B. @. byry3osa, C. b. Ka-
nomiesa u aAp./I". Y. KosaneBa-Bonrorpan: Yautens,2005

2) uHmepHem-pecypcol:

1. www.fcior.edu.ru (®enepanbHblii IEHTP HWH(POPMAITMOHHO-O00PA30BATEIBHBIX PECYPCOB —
OIHOP).

2. www.school-collection.edu.ru (Exunas xosutekuus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).

3. www.window.edu.ru (ExquHOe 0kHO mOCTyIa kK oOpa3oBarenbHbIM pecypcam Poccuiickoii dene-

pamun).
0) I71eKMPOHHO-OUOIUOMEYHbIE CUCIEMBL:

1. www.megabook.ru (MerasHuMKIONIE NS Kupuna u Medoaus; pazziensl

«Hayka/Matematuka.Kubepuerukay).
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8.0COBEHHOCTH OPTAHU3AIINM OBYYEHUSA A1 UHBAJIMOB U JIUL] C
OI'PAHUYEHHBIMHU BO3ZMOXHOCTSAMMU 3IO0POBbA

I[JISI 06yqa}011mxc;1 N3 YHCJIa UHBAJIMIAOB U JIUI] C OTPAHNYCHHBIMH BO3MOKXHOCTAMHA

3A0pOBbA HaA OCHOBAHHMU ITMCBbMCHHOTO 3asABJICHHA yqe6HLIﬁ HpGI[MeT«MaTeMaTI/IKa» pea-

JU3yeTCs C Yy4eTOM OCOOEHHOCTEW NMCHUXO(PU3NYECKOTO Pa3BUTHUS, MHIUBUIYaJIbHBIX BO3-

MOYKHOCTEH U COCTOSIHUS 3I0POBbsI (J1ajiee — MHIUBHUIYaJTbHBIX OCOOEHHOCTEH).

9. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHU

YUYEBHOI'O IPEJIMETA

@®opMbI H METO/IbI KOHTPOJISA U

1
Pe3yabTarnl 00y4yeHus =
> [ OLICHKH
(MMYHOCTHBIE, NIPe/- S IIpoBepsiemble yMeHUs U 3HA- 5
MeTHbIE, MeTanpeamer- | = & HUSA peggﬂbTaTOB e —
’ = E Texymmii koH- | [IpomexyTounas
HbIe) S yi p Y
= TPOJIb aTTecTalus
Juunocmuole
c(OpMHPOBAHHOCTH JI1 | 3HATh:vicropuio pa3BUTHA U A0- | YCTHBIN onpoc,
MpEeACTABJICHUI O MaTe- CTUKEHUSI OT€YECTBEHHOU UH- TECTUPOBAHUE
MaTHKE KaK YHUBEpCaJIb- (dbopMaTUKK B MUPOBOM MH]TY-
HOM $I3bIKE€ HAYKH, Cpell- CTpUU UH(OPMALIMOHHBIX TEX-
CTBE MOJICJINPOBAHUS SIB- HOJIOTUI;
JIEHU U IPOLIECCOB, Ue-
X ¥ METOaX MaTeMaTu-
KH;
IIOHUMaHUE 3HAYUMOCTH JI2 | 3HATH:npunuuns! odecriedeHust | Y CTHBIN onpoc,
MaTeMaTUKU JJIsl HAyYHO- MH(POPMALIMOHHOM 0€30MacHOCTH | TECTUPOBaHME
TEXHUYECKOTO ITporpec- YMETD: enanets cuctemont 6a-
ca, cChOPMHPOBAHHOCTh 30BBIX 3HAHUH, OTPAXKAIOIINX
OTHOIIEHUS K MaTeMaTH- BKJIaJ] THPOPMATUKHU B HOpMU-
K€ KaK K 4acTu o01eye- pOBaHME COBPEMEHHOI Hay4YHON
JIOBEYECKOH KYJIBbTYPbI KapTHUHBI MUDA.
4yepe3 3HaAKOMCTBO C HC-
TOPHEN pa3BUTHUS MaTe-
MaTHKH, 3BOJIIOLUEN Ma-
TEMaTUYECKNX UJICH;
pa3BUTHE JIOTUYECKOTO JI3 | 3HATH:TeXHONOTUHN PELICHUS VYcrHbli ompoc,
MBIIICHHS, TIPOCTPaH- KOHKPETHOM 33/1a4¥ C IOMOIIBIO TECTUPOBAHMUE,
CTBEHHOT'0 BOOOPaXKEHHUS, KOHKPETHOT'O ITPOrpaMMHOT0 ITP Ne 28 - 30,
ANTOPUTMHUYECKON KYJIb- cpencTBa
TYpbl, KpUTUYHOCTH YMETD:ananu3upoBaTs U CO-
MBIIJIEHHS HA YPOBHE, ITOCTABJIATh Pa3IUYHbIE UCTOY-
HeoO0XoauMOM ist Oy- HUKU WH(GOpMAILIUN
nymien mpogeccuoHab-
HOM J1eATENbHOCTH, [Tt
MIPOJOJIKEHHS 00pa3oBa-
HUS 1 caMo00pa30BaHus;
OBJIQJICHUE MaTeMaTH4e- JI4 | 3HATH: 6a30BbI€ IPUHIIMIIBI OP- | Y CTHBIN OIPOC,

CKHMHU 3HAHUSAMHU U YMC-
HUAMU, HCO6XO)II/IMI)IMI/I

TraHU3aluu U (bYHKHHOHHPO-
BAaHUS KOMIIBIOTCPHBIX ceTeﬁ;

TCCTI/IPOBaHI/Ie,
P Ne 1,2
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B IIOBCETHCBHOM KH3HU,
TUTSE OCBOCHUS CMEKHBIX
€CTeCTBEHHOHAYYHBIX
JTUCIUILTAH ¥ TUCIUTLIAH
poheCCUOHATHLHOTO
[UKJIIA, IS TIOTYYCHHS
oOpa3zoBaHus B 00J1aCTSX,

YMETH:Bnagety HOpMaMH UH-
(dhopMaIMOHHON 3TUKH U TIPABA;
c00JII01aTh MPUHIIUTIBI 00ecIIe-
YeHus1 THPOPMALMOHHOM 6e3-
OIIaCHOCTH;

He TpeOyroImuX yriayo-
JIEHHON MaTeMaTU4YeCKON
IIOJITOTOBKY;
TOTOBHOCTB M CIIOCO0- JIS | VMETh:BoIsABIATH POOIEMBI VYcrHblii onpoc,
HOCTB K 00pa30BaHMIO, B JKU3HEJEATEIIbHOCTH YEJIOBEKA B TECTUPOBAHUE,
TOM YHCJIE CaM000pa3o- ycnoBusax nHGpopManuonHoi mu- | I[P Ne 32 - 35
BAaHMIO, HA MPOTSKEHUU BUJIM3ALIMU U OLIEHUBATh IIpeIa-
BCEU KWU3HU; CO3HATEb- raemble IyTH UX pa3pelICHNUs;
HOE OTHOLIEHHE K HEIIpe-
PBIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIICIIHON
npodeccroHanbHON 1
OOIIECTBEHHOH J1esTelb-
HOCTH;
TOTOBHOCTB U CIIOCO0- JI6 | 3HATH: ocHOBBI IPABOBBIX ac- VYcrHblii onpoc,
HOCTb K CAMOCTOSITEIb- MIEKTOB MCMOJIb30BAHUS KOMIIb- TECTUPOBAHUE,
HOM TBOPYECKOW U OTBET- IOTEpHBIX Nporpamm u padotsl B | I1P Ne 2, 3, 31
CTBEHHOU JESATEIbHOCTH; Wurepnere;
YMETH:Bnanetr 6a30BBIMHU
HaBBIKAMHU M YMEHHUSIMHU T10 CO-
0J1r0IeHHI0 TPEOOBAHUM TEXHUKH
0€301MacHOCTH, TUTUEHBI U PeCyp-
cocbepexeHnus rmpu padboTe co
cpelcTBaMUUH(OpPMATH3AIINH;
TOTOBHOCTB K KOJUJICK- JI7 | 3HATH: BO3MOXHOCTH pasrpa- VYcrHblii onpoc,
TUBHOU paboTte, coTpya- HUYEHHUS [IpaB I0CTYIIA B CETbh; TECTUPOBAHUE,
HHUYECTBY CO CBEPCTHH- YMETH :ananu3npoBaTh KOM- ITP Ne 32 - 35
KaMu B 00pa3oBaTteb- IIBIOTEP C TOUKH 3PEHUS €IUH-
HOM1, 001LIECTBEHHO I10- CTBA €ro anmnapaTHbIX U IIPO-
JIe3HOH, y4eOHO- IPaMMHBIX CPEJICTB;
HCCIIEIOBATENbCKOMH, OTIpeeNATh CPEACTBA, HEOOXO-
MIPOEKTHOM U IPYTUX BU- JMMBIE JJ1s1 OCYILIECTBIICHUS UH-
nax JesITeIbHOCTH; (opMaIMOHHBIX MTPOLIECCOB MPU
pElIeHUH 33/1a4;
oTHolIeHue K mpodeccu- | JI8 | 3HATD: YeTHbI onpoc,
OHAJILHOW JEATEIILHOCTH 0 BO3MOXHOCTSIX CETEBOTO IIPO- TECTUPOBAHUE,
KaK BO3MOKHOCTH y4a- TPaMMHOTO 00eCIIeYeHu S, ITP Ne 28 - 30
CTHUS B PEIICHUU TUYHBIX, YMETH :nunanupoBaTh UHIUBU-
OOIIECTBEHHBIX, TOCY- JyalbHYI0 U KOJUIEKTUBHYIO Jie-
JapCTBEHHBIX, OOIIEHA- ATEIBHOCTD C UCIOJIb30BaHUEM
LMOHAJILHBIX TPOOIIEM; MIPOrpaMMHBIX HHCTPYMEHTOB
MOAJICPKKU YIIPABJICHUS MPOEK-
TOM;
MemanpeomMemmbix:
ymeHue camoctosdtenbHo | M1 | 3HATH: criocoOsl OLIEHKH U Opra- YcrHblii orpoc,

OIPEACIIAThL LUCIIN OCA-
TCIIBbHOCTH M COCTABJIATH

HU3alUWU UHPOpPMAIUH, B TOM
YHCJIE NT0Yy4aeMOM U3CPEACTB

TECTHPOBAHUE,
TIP Ne 4 -9
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TUJTaHbI AEATEIbHOCTH;
CaMOCTOSITENIBHO OCY-
HIECTBIISATH, KOHTPOJIHUPO-
BaTh U KOPPEKTUPOBATH
NeSITeNIbHOCTD; HUCTIOJb-
30BaTh BCE BO3MOKHBIE
pecypchl AJis JOCTHXKe-
HUS TOCTaBJIEHHBIX 11€-
Jeil ¥ peau3alui IJia-
HOB JICSITEILHOCTH; BBI-
OupaTh yCIelIHble CTpa-
TETUU B Pa3IUYHBIX CHU-
Tyanusx;

MaccoBO# MH(GOpMAIUH, CBUIC-
TEIHCTB OYCBHU/ILIEB, HHTEPBHIO;
YMETH:ananu3upoBaTh 1 COIO-
CTaBJISITh PA3JIUYHBIC HCTOYHUKH
nHpopMmanuu;

YMEHHUE IIPOAYKTUBHO M2 | YVMETH:Bb1iensTh B Uc- YeTHbI onpoc,
o0marbcs U B3aUMOJIeii- ClIeTlyeMOi CUTyalluu 00beKTa, TECTUPOBAHHUE,
CTBOBATh B IIpOIECCE cyObeKTa, MOJIETIH; ITP Ne 28 - 30
COBMECTHOM J1€SITENIbHO- BBIJICJISITh CPEU CBOMCTB JAHHOTO
CTH, YYUTHIBATh MO3UIIUN 00BbEKTa CYIIIECTBEHHBIE CBOMCTBA
IPYTUX YYaCTHUKOB J€si- C TOUKH 3pEHUS LNl MOJAeIpOo-
TeIBHOCTH, 3P PEKTUBHO BaHMS;
pazpemiats KOHQIUKTHL; OTIPEeINATh CPENICTBA, HEOOXOAH-
MBI€ JUISI OCYIIECTBIICHUS HH(DOP-
MalMOHHBIX [IPOLIECCOB MU pe-
LICHUH 33]1aY;
BlajieHue HaBblkamMu 1o- | M3 | 3HATh: o nuckpeTtHoi hopme VYerHbli onpoc,
3HABaTEJIbHOU, yUeOHO- npeCcTaBIeHNs HHPOPMALINY; TECTUPOBAHUE,
HUCCIIEI0BATENbCKON U crocoObl koaupoBanus u nekoau- | [TP Ne 28 - 30
MIPOCKTHOM JESITEIIbHO- poBanust HHGOpPMAIIHH;
CTH, HaBBIKAMU paspe- YMETbD:Bnanerb KoM-
eHus mpo0eM; Cro- MBIOTEPHBIMU CPEICTBAMU TIPE/I-
COOHOCTH U TOTOBHOCTb K CTaBJICHUS U aHAJIN3a/IaHHBIX;
CaMOCTOSITEJIBHOMY TO-
HCKY METOJOB pelIeHUs
MPaKTUYECKHUX 3a/1ay,
MIPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;
TOTOBHOCTB U CIIOCO0- M4 | 3HATh:ipuHIMIBI OOeCTIeUeHus VYcTHbli orpoc,
HOCTb K CAMOCTOSTEIIb- nH(pOpMaAIIMOHHOM 0€30MaCHOCTH; | TECTUPOBAHHE,
HOW MH(POPMALIMOHHO YMETH:onenuBath uadopmanuto | ITP Ne 2;31
IMO3HABATEILHON JIes- C O3ULINI €€ CBOMCTB;
TEIbHOCTH, BKIFOUas BIIQJIETh HOPMAMH HUH-
YMEHHE OPUEHTHPOBATh- (hopMaImoOHHON STUKH U NPaBa;
Csl B pa3IUYHbIX UCTOU- YMEHUE KPUTUYECKH OLIEHUBATh U
HUKaX WHPOPMAIIHH, WHTEPIPETHPOBATH HHPOPMAITUIO
KPUTUYECKH OLIEHUBATh U
WHTEPIPETHPOBATH WH-
dbopMaruio, moIy4aeMyro
W3 Pa3IMYHBIX UCTOYHH-
KOB;
BJIQJICHUE SI3BIKOBBIMU M5 | 3HATD: o cnocobax xpaHeHUsAN YcrHblii onpoc,

CpelICTBaMH: YMEHHE siC-
HO, JIOTHYHO ¥ TOYHO H3-
JlaraTh CBOIO TOUKY 3pe-

HUS, UCTIOJIH30BATh aJICK-

npocrteiinielr 00paboTke JaHHBIX
YMETH: ananusupoBaTh yCIOBUS
Y BO3MOKHOCTH ITIPUMEHEHHUS
IIPOrPaMMHOTO CPEACTBa ISl pe-

TECTUPOBAHUE,
ITP Ne 16 - 30;
JIP Ne 8 - 12
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BaTHBIC SI3BIKOBBIE CPe/I-
CTBa,;

ICHUsS THUIIOBBIX 3aJa4

BJIaJICHUE HaBbIKaMU 10- | M6 | 3HATH:0CHOBBI MPABOBBIX ACHEK- | YCTHBIA OMpOC,
3HABATEIHLHOU peduIeK- TOB UCIIOJIb30BAaHUS KOMIIBIOTEP- | TECTUPOBAHUE,
CHU KaK OCO3HaHUS CO- HBIX IporpamMM U paboTsl B 1H- IIP Ne 1, 2, 32 -
BEpIIaeMbIX ACHCTBHUH U TEpHETe 35
MBICITUTEIIbHBIX MPOIEC- VYMETH:Bnaners 0a30BbIMU
COB, X PE3yJIbTaTOB U HaBBIKAMHU UYMEHHUSIMU TI0 CO-
OCHOBaHMH, I'PaHULICBOE- OJI0/ICHUIO TPeOOBaHUM TEXHUKHU
r0 3HAHUS U HE3HAHMUS, 0€301acHOCTH, TUTHEHBI U PECyp-
HOBBIX [T03HABATEJIbHBIX cocOepeskeHus mpu pabote co
3a/1a4 ¥ CPEeJICTB JUIsl UX cpencTBaMu MHGOpMaTU3AIUN
JOCTHKEHHSI;
LIEJIEYCTPEMIIEHHOCTD B M7 | 3HATD: paznnuubie MeTozsl pemie- | YCTHBIM  OIpoC,
MOMCKAX U IPUHITUU HUSI TPAKTHICCKUX 3a/1ad, TECTUPOBAHUE,
peleHuii, coobpasu- VMETb:anamusuposats unrep- | ITP Ne 28 - 30
TEJIbHOCTh U UHTYMIIUS, (elic MporpaMMHOTO CPEICTBA C
Pa3BUTOCTh MPOCTPAH- MO3ULIMIA UCTIOTHUTES], €T0 CPEbI
CTBEHHBIX MPEICTaBIIC- (YHKIIMOHUPOBAHUS, CUCTEMBI
HUI; CHOCOOHOCTB BOC- KOMaH/I U CUCTEMbI OTKa30B;
MIPUHUMATh KPacoTy U
rapMOHHUIO MUDA;
npeoMemHublx:
c(hOpMUPOBAHHOCTH [11 | 3HATh:o0 nuckpetHol hopme VYerHblii - ompoc,
MIPEACTABJICHUI O MaTe- peICTaBICHMSI HHPOpMAaIIHH; TECTUPOBAHHUE,
MaTHKe KaK 4acTh MUPO- crocoObl B koaupoBanus u geko- | [TP Ne 4 — 6, 10,
BOM KYJIBTYPBI U MECTE JTUPOBaHUS WHPOPMALINH; 11.
MaTEeMaTUKU B COBpE- YMETb:ouenuBatb nHOOPMALIUIO
MEHHOM ITUBUIIN3AIINH, C MO3ULINI €€ CBOMCTB;
croco0ax OmucaHus sB- BIIJIETh KOMIIBIOTEPHBIMU CPEJI-
JIEHUW peaibHOTO MUpPA CTBaMH TPEJICTABICHUS U aHAIHN3a
Ha MaTeMaTU4eCKOM JIAaHHBIX;
SI3BIKE;
c(OPMHPOBAHHOCTh I12 | 3HATH:TeXHONOTHIO PELICHHUS YerHBI - ompoc,
MPEACTABJICHUI O MaTe- KOHKPETHOM 3aJ1a4¥l C IOMOIILI0 | TECTUPOBAHHUE,
MAaTUYECKUX MOHATUAX KOHKPETHOI'O IIPOTPaMMHOI0 ITP Ne 12; JIP Ne
KaK Ba)KHEHIITNX MaTeMa- CpPEICTBA U METOJ] €€ PEIICHUS,; 1-4
THYECKUX MOJIEIAX, M03- YMETH :BnageTh HaBBIKAMHU aJITO-
BOJISIFOIIIMX OMKCHIBATH U PUTMUYECKOTO MBIIINICHUS U T10-
M3y4aTh pa3HbIe MpoLec- HUMaHUE HE0OX0oaAuMOoCTH (op-
CBI U SIBJICHHS; TOHUMa- MaJbHOTO OMHMCAHUS AITOPUTMOB
HHE€ BO3MOYKHOCTH aKCH-
OMaTHYECKOTO TIOCTPOE-
HUSI MATEMaTHYECKUX
TEOPHIL;
BJIaJICHHE METOJaMHU JI0- I13 | 3HATb:0o crocobax xpanenus: u | YCTHBIM ompoc,
Ka3aTebCTB U aJTOPUT- npocTeiimen 00paboTKe TaHHBIX; TECTUPOBaHUE,
MOB pPELICHUS, YMEHNE YMETAH :vucnons3oBath kommbsoTep- | JIP Ne 12
UX NPUMEHSATE, IIPOBO- HBIE CPECTBA IPENCTABIIEHNS U aHA-
IIUTH JTOKa3aTelIbHEBIE 132 NaHHbIX,
PACCYIKIEHNS B XOZIE Pe- OCYILIECTBILATE 00paboTKy CTaTUCTH-
IIEHNS 327144, gecKol uH(OpMAIMHU C TIOMOIIBIO-
KOMIIBIOTEPA.
BJIaJIcHUE CTaHIapTHBIMU | [14 | YVMETA: ocymectBisath 00paboTky | YCTHBIA  OMIpOC,

IIPUEMAMH PELICHUS pa-

TEKCTOBOM M rpaduueckoit nHpop-

TECTUPOBAHUE,

25




IMOHAJIBHBIX U UPpaALAO-
HAJIbHBIX, IT0Ka3aTelIb-
HBIX, CTEIIEHHBIX, TPUTO-
HOMETPHUYECKUX YpaBHE-
HUI 1 HEPABEHCTB, UX
CHCTEM,;

Manuu ¢ IMOMOIIbIO KOMITBIOTEPA

ITP Ne 16 - 22

HCII0JIb30BAaHUE FOTOBBIX
KOMIIBIOTEPHBIX MPO-
rpaMM, B TOM YUCIIE JUJIS
MOWCKA ITyTU PELICHUS U
WJUTFOCTPALIMM PELICHUS
YpPaBHEHUU U HEpa-
BEHCTB;

I15

YMETB: ocymectBisath 00pabOTKy
YHUCIIOBOM HH(OPMAIHH C TOMOIIBIO
KOMITbIOTEPA

YcerHbiii - omnpoc,
TECTUPOBAHMUE,
P Ne 17 - 21

c(hOpMHUPOBAHHOCTH
MpeACTaBICHUI 00 Oc-
HOBHBIX ITOHSTHUSAX MaTe-
MaTHYECKOIro aHaJIn3a U
MX CBOMCTBAX, BJIaJICHUC
YMEHHEM XapaKTepu30-
BaTh MOBEICHUE (PYHK-
LM, UCIIOJIL30BaHUE I10-
JTyYeHHBIX 3HAHUH TS
OMHMCaHUS U aHAJIHM3a pe-
AJILHBIX 3aBICHMOCTEIA;

I16

3HATD: ocHOBBI IPaBOBBIX AC-
IIEKTOB UCIOJIb30BaHUSA KOMIIb-
IOTEPHBIX POTrpamMM U paboThI B
HNnTepHere;

YerHBI - ompoc,
TECTUPOBAHUE,
ITP Ne 23 - 27

BJIaJIeHE OCHOBHBIMHU
MOHATHUSIMH O TUIOCKHUX H
IIPOCTPAHCTBEHHBIX I'€0-
METpUYECKUX (purypax,
UX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTD
YMEHHUS Pacro3HaBaTh
reoMeTpuyeckue GUrypsl
Ha YepTexax, MOJENAX U
B PETbHOM MUPE; MTPH-
MEHEHHE U3yUYCHHBIX
CBOMCTB F'€OMETPUUYECKHUX
buryp u popmyn s
peIeHHs TeoMeTpHrYe-
CKHUX 3aJ1ay ¥ 3aJ]1a4 ¢
MPAKTUYECKUM COJIepKa-
HUEM;

17

3HATDH: OCHOBHBIMU CBEIECHHUSIMHU O
0aszax JAHHBIX M CPEICTBAX JOCTYIa
k HuM; YMETD: pabortath ¢ HUMHU.

VYerHblii - ompoc,
TECTUPOBAHHUE,
JIP Ne 8 - 11

c(hOpMUPOBAHHOCTD
IIPEICTaBICHUH O Mpo-
[eccax U sIBICHUSAX,
MMEIOIINX BEPOSITHOCT-
HBII XapakTep, CTaTH-
CTUYECKUX 3aKOHOMEp-
HOCTSIX B peajbHOM MH-
p€E, OCHOBHBIX IOHATHUAX
3JIEMEHTapHON TEOPHUH
BEPOSITHOCTEM; YMEHUI
HaXOJUTh U OIICHUBATh
BEPOATHOCTH HACTYILIE-
HUsL COOBITHH B ITPO-

I18

3HATH:0 maTreMaTHUECKUX O0OBEK-
Tax HHGOPMATHKH, B TOM YHCIIC O
Joruyeckux Gopmyax;
VYMETD:ouenuBath  aJeKBaTHOCTH
MOJICJTH ¥ MOJICIIUPYEMOro O0BEKTa,
1eseit MOIeTMPOBAHHS;

BBIJICIIATE B HCCIIEyEMOM CUTyaInn
00beKTa, CyOBEKTa, MOJICTIH;
BBIJICJIATH CPEIU CBOMCTB TAHHOTO
00BEKTa CYIIECTBEHHBIX CBOMCTB C
TOYKH 3PEHUS eJIEH MOIETUPOBAHHS

YerHBI - ompoc,

TECTUPOBAHUE,
ITP Ne 7-9
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CTEUILNX MPAKTUYECKUX
CUTYaIUSX U OCHOBHBIE
XapaKTEPUCTUKH CITy-
YalHBIX BEIMYUH;

BJaJicHUE HaBbIKaMu uc- | [[9 | YMETA: VYcerHbiii - omnpoc,
MOJIb30BAaHUS FTOTOBBIX MOHUMATh TIPOrPAMMBI, HAITKCAHHBIC | TECTUPOBAHUE,
KOMIIBIOTEPHBIX IPO- Ha BBIOPAHHOM ISl M3Y4CHHS YHU- ITP Ne 12; JIP Ne
rpaMM MpHU PEIICHUH 3a- BEPCAJIbHOM aJITOPUTMHUYCCKOM SA3BI- 1-4
1au; K€ BBICOKOT'O YPOBHS;

PCaJIM30BLIBATh TCXHOJIOI'MU PCIIC-

HUSI KOHKPETHOM 3a71a4M C TTOMOIIIbIO

KOHKPETHOT'O POrPaMMHOT0 Cpe/i-

CTBa, Bbl6l/lpaTb MCTOJ €€ PCHICHUS.
c(OpMHPOBAHHOCTH I110 | 3HATB: tpeboBanus Texuuku 0Oe3- | YCTHBIM oIpocC,
MIpeJICTaBICHUI O HEOO- OMAacHOCTH, TUTHEHBI U pecypcocOe- | TeCTUPOBaHUE,
XOJIMMOCTH JIOKa3a- pexenus npu padore co cpeacrtsamu | [P Ne 3, 15
TEILCTB P 000CHOBA- uH(OpMATH3ALMH;
HUH MATEMATHIECKIX VYMETH: Bnagets 0a30BBIMU
yTBEpIKICHHUI 1 pomu HaBBIKAMHU M YMEHUSIMH TI0 CO-
AKCHOMATHKH B [IPOBEIe- OJIr0ICHHIO TPEOOBAHUM TEXHUKH
HUH JeTyKTUBHBIX Pac- 0€3011acCHOCTH, TUTUEHBI U PECYP-
CyKIEHHIA; cocoepexeHus rmpu padbore
chopmupoBanHocTh o-  |[T11 | 3HATH: HOopMBI HHGOPMALTUOH- VYerHblii - ompoc,
HATUHUHOIO anmnapara mno HOM 3TUKU U IIpaBa TECTUPOBAHHUE,
OCHOBHBIM pazjieniam YMETb: ucnonb3zoBath Ha Tipak- | [IP Ne 3, 7, 14,
Kypca MaTEMaTUKH; 3Ha- TUKe 0a30Bbl€ IPUHLIUIIBI OpraHu- | 15
HUW OCHOBHBIX TEOPEM, 3auu U GYHKIIMOHUPOBAHUS
bopMyII U YMEHHUS UX KOMITBIOTEPHBIX CETEH
MIPUMEHATh;YMEHUS J10-
Ka3bIBaTh TEOPEMBI U
HaxoJIUTh HECTAHIAPT-
HBIE CITIOCOOBI pelIeHus
3a/1a4;
c(OpMHUPOBAHHOCTh 112 | YVMETH: nnanupoBath UHINBU- YerHBI - ompoc,
YMEHUI MOJIEIUPOBATh JIyallbHYIO U KOJIJIEKTUBHYIO JIesl- | TECTUPOBAHUE,
peanbHbIE CUTYAINH, UC- TEJIbHOCTh C UCIIOJIb30BaHUEM ITP Ne 3, 14, 15
CJIe/I0BaTh MOCTPOCHHBIE MIPOrpaMMHBIX UHCTPYMEHTOB
MOJICJIA, UHTEPIIPETUPO- MOAJICPKKU YIIPABJICHUS MPOEK-
BaTh MOJYyYEHHBIN pe- TOM;
3yJbTar; AQHAJIU3UPOBATh YCIOBUS U BO3-

MO>KHOCTH NMPUMEHEHHUSI TPO-

rPaMMHOTO CpPEZCTBa JUIsl perie-

HUS TUIIOBBIX 3a7a4
c(OpMHUPOBAHHOCTh 113 | VMETh: ucnionb30BaTh Ha Ipak- | YCTHBIA OIpOC,
MpeICTaBIeHH 00 oc- TUKe 0a30BbIC MIPUHIIUITBEI OPTaHU- | TECTUPOBAHUE,
HOBHBIX ITOHATHSAX MaTe- 3aluu U QYHKIIMOHUPOBAHUS ITP Ne 16,17,18
MaTHUYECKOI0 aHalu3a u KOMITBIOTEPHBIX CETEH
HUX CBOMCTBAX, BIIaJICHHUE
YMEHUEM XapaKTepU30-
BaTh NoBe/ieHNE YyHK-
LU, UCTIOJIH30BAHUE T10-
JTyYEeHHBIX 3HAHUU TS
OMMCaHUs U aHaJIKU3a pe-
aIIbHBIX 3aBHUCHMOCTEI;
BJIaJICHUE YMEHUAMU cO- ([114 | YVMETA: ocymectBisath 00paboTky | YCTHBIM  OMIpOC,
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CTaBJICHUS BEPOSITHOCT-
HBIX MOJEJIEHN IO YCIIO-
BHIO 33J1a4 U BbIUHCIIE-
HUS BEPOSTHOCTH
HACTYIUJICHUS COOBITUH, B
TOM YHCJI€ C TPUMEHEHU-
eM GhopMyJsT KOMOMHATO-
PUKH U OCHOBHBIX T€O-
pEM TEOpUHU BEPOSITHO-
CTEW; UCCIIEA0BAHUS CIIy-
YallHBIX BEJIMYMH 110 UX
pacnpeesIeHuIO.

YUCIIOBON MH(MOPMAIMH C TTOMOIIHIO
KOMIIBIOTEPA

TECTUPOBaHUE,
ITP Ne 21,23
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Penensus
Ha pabodyro IporpaMmy
1o yae6romy npeamery OYILO03 «MaTemaTuka Y»,
pa3spaboTaHHYIO MPETIo/IaBaTeeM T'BOY AO BO ATACY xomremk KKX
[NanatkuasiM M.B.

Pa6ouas porpamMMa y4eOHOMY IPEIMETY paspaboTaHa B COOTBETCTBHH C TpeOOBaHUAME
®e1epanbHOTO FOCY1apCTBEHHOT0 00pa30BaTENBHOTO CTAH/ApTa cpemHero 0bmero o6pa3oBaHus,
YTBEP)KIEHHOTO IpHKa3oM MUHHCTEPCTBA o6pa3oBanust 1 Hayku PoccuiickoH ®enepanuu oT 17
Mast 2012 1. N 413 (3aperucTprpoBad MUHHCTEPCTBOM FOCTALIH Poccuiickoit @enepanuy 7 HIOHT
2012 1., peructpanuonHsii N 24480), Ilpukasa MHUHHECTEPCTBA TPOCBEIIEHHA PoCCHACKOM
Genmepamuu or  23.11.2022 Ne 1014 "OG ytBepxkaeHHH (enepaibHO 006pa3oBaTeNbHOA
IIporpaMmel  cpefHero o6mero obpasoBanusi’ (3aperucTpHpPOBAH 22.12.2022 Ne 71763),
@e/IepalbHOTO FOCYIapCTBEHHOr0 00pa30BATENLHOr0 CTAHAAPTA cpenHero mpodeccHoHaIEHOr0
06pa3oBaHKs 10 CIENHATEHOCTH 08.02.04 BogocHabxeHre ¥ BOJOOTBEACHHUE IJI peann3alii
OCHOBHOHM IpodeccroHanbHO# 06pa3oBaTebHON IPOrpaMMEL CIIO Ha 6a3e OCHOBHOTO 00MIEro
06pa30BaHus C IIOIYICHHEM CPEIHETO ob61mero 06pa3oBaHHUs.

B mporpamMme 4eTKO copMyIMpOBaHEI ETA 1 3a1aTH y4eGHOTO IIpeIMETa.

[{eu POrpaMMBI X CTPYKTYPa HAXOISTCSA B JIOTHECKOM COOTBETCTEHH.

Vuebnbii mpemmer «MaTematdka Y» BXOIHT B 06meo6pa3oBaTeNbHbI IUKII, SBILIICH
06s3aTeTbHEIM YIeOHEIM IIPEIMETOM YIIyOICHHOTO YpOBHA OCHOBHOM IpoGecCHOHAIBHOM
06pa3oBaTeNbHOM pOrpaMMbl B - COOTBETCTBHH  C ®roC mo cnemmansHocTsM CIIO
TEXHOJOTHYECKOTO IPOQHIIA.

O6Bem dacoB yueOHOH Harpy3Kd COOTBETCTBYCT yue6HOMY IUTaHy MO CIICLHATBHOCTH
cpenHero INpodeccHOHaNBHOTO obpasosarus 08.02.04 BomocHabxeHre W BOJOOTBEICHHE,
peamusyemsm B TBOY AO BO AT’ ACY xomremx XKKX.

Pa6ouas mporpaMMa paccydTaHa Uil CTY/ACHTOB ouHoit (hopmbl 0Oyderus 6a30BOro
YPOBHSL.
MITOroBbI#A KOHTPOJs YCTAHOBIEH B (hopMe 9K3aMeHa 10 3aBEPIICHUIO KYpCa.

[IporpamMma COIEPXHT CICAYIOIIAE 3ICMCHTBL: THTYJIBHBIA JIHCT, IOSCHHUTEIBHYIO
samucky (ykazaHa 061acTh IPAMEHCHHS TIPOTPaMMBI, LETH 1 3a7aun); OOIIyI0 XapaKTepUCTHKY
nporpaMMbl (OTMHCaHbl KOMIICTECHIMH, yKa3aH ob6peM ydeOHOrO IpenMera H BHIEBL yaeOHOH
paboTel), MecTo Y4eOHOro IpeaMeTa, IMIAHHPYEMBIE Pe3yJIBTATEL, COICPIKAHHE Y4EeOHOTO
IpenMeTa, TEMaTHUECKHH IUIAH, YCJOBHS —peaiu3aliiy nporpamMMbl  (TpeGoBaHHA K
MUHHMATBHOMY MAaTepHaTbHO-TEXHHYECKOMY —OOCCHEUeHHIO, MepetcHb PEKOMEHTY EMBIX
yueGHBIX H3JaHuH, VIHTEpHET- pecypCoB, JOTIOTHUTEHLHOM JIUTEpaTyphl); KOHTPOIb U OLCHKA
pe3yNBTATOB OCBOEHHS Y4eOHOTO Ipe/MeTa ««Maremartaka Y ».

B pasmene «TemaTudueckuii IUIaH M CONCPIKAHHC y4e6HOro IpeaMeTay pPacKphIBacTCs
peKOMeH/lyeMas [OCIIe[0BATeIbHOCTh M3YICHHs Pas/elioB 1 TCM IpOrpaMMBl, MOKa3bBACTCA
pacrpesiefieHre y4eOHBIX YacoB IO PasfienaM i TeMaM, a TakKe YKa3BIBAIOTCS BU/BI PabOTEHL, B
TOM YHCIe: IPAKTHIECKUE 3aHATHS.

Pabouas IporpaMma IpeiycMaTpuBaeT (OpMHpOBaHHE Y CTYACHTOB BCEX BHUIOB
KOMIIETEHIIHM, B TOM JHCJle OOIINX KOMIIETSHIIHH.

Copepkanue IpOrpaMMBl CTPYKTYPHPOBAHO Ha OCHOBE KOMIIETEHTHOCTHOTO IIOJX0Ja U
COOTBETCTBYET COBPEMEHHOMY YPOBHIO H TCHJCHIMAM PasBUTHA HayKi, nenrecoobpasHo
pACTIpE/IENEHO 110 BHIAM 3aHSTHA H TPYJI0EMKOCTH B Hacax.

B pasgene «YCIOBHsS peamu3alyy y4eOHOro INpeaMeray MepedHCIICHEL TpeGOBaHHA K
MaTepHaTbHO-TEXHAUECKOMY ¥ HHPOPMAIMOHHOMY obecreueHHIO mpeaMeTa. Pa3nen BKIoJaeT
B ce0s: PEKOMEH[yeMyIo JUTepaTypy H CpencTsa obydueHus - YKa3bIBAacTCs OCHOBHAs M
JIOTIONTHHATE bHAS yaeOHas INTepaTypa, yIeOHbIC H CIIPABOHBIC moco6us, yaeOGHO-MEeTOquIeCcKast
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nuTEpaTypa, IepedeHh PEKOMCHIYEMBIX CpEZICTB o6ydeHnst, BKIIOYasd ay[HOBU3YaIbHEIE,
KOMIIBIOTEPHBIE.

Pasnen «KOHTpONb M OIEHKA DE3YJIBTATOB OCBOSHHS y4eOHOTO MpeIMeTa) BKIOHACT
TI0KA3aTelld Pe3yIbTaToB 00yYeHH, IIOKA3aTe/Id ¥ KPUTEPHH HX OLCHKH, a TakKe bopMEI B
METO/IBI KOHTPOJIA.

JlanHas paGodas mporpamma ydeGHOro mnpeamera ««Maremarnka V» COOTBETCTBYET
comepanmio DelepanbHOrO TOCYIapCTBEHHOTO 00pa3oBATENbHOrO CTAaHAApTA M MOXCT
ACIIONB30BATECA /U M3yUeHHs TpEIMeTa MaTeMaTHka Y B pealusallui 00pa3soBATENBHOIO
mpomecca TPH IMOATOTOBKE CIIELHUAIMCTOB CPEIHErO 3BCHA IO  CICIHATLHOCTH 08.02.04
BoocHabxeHre 1 BOT00TBeNerHe peanusyeMbiM B TAOY AO BO Al ACY xomremx XKKX.

[Iporpamma MOXeT OBITh PEKOMEHIOBaHA JUI HCIONB30BAHMSA B 00pa3oBaTeIbHOM
nponecce TBOY AO BO ATACY xomnemx XKX. i

%

PenenzenT:
Jlarrresa E.I'., mupexrop I'BIIOY AO «Actpax
2024r.
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