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AnanTupoBaHHas mporpamMma y4eOHOM aucUUIUIMHBL «MaTtemaTnka» pa3zpaboTaHa Ha OCHOBE
TpeboBanuii denepaTbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEAHEro o0IIero
oOpa3oBaHus, mNpuka3 MuHHCTepCTBa O00pa3oBanus u Hayku ot 17 wmas 2012 1. Ne 413,
(3apeructpupoBano B Muniocte PD 7 wurons 2012 1., N 24480), npenbsBiseMbIX K CTPYKTYpE,
COJICP’)KAaHUIO U pe3yJibTaTaM OCBOEHUS y4yeOHOW ITUCHUIUIMHBI «Martemaruka», B COOTBETCTBUU C
PexomeHmanmsiMu 10 OpraHU3aMM MOJYYECHUsT CPEAHEro OOIIero oOpa3oBaHMs B MpeesiaX OCBOCHHS
00pa30BaTeNbHBIX MPOTPAMM CpEIHEro MpodeCcCHOoHaTBLHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETO
o0Opa3oBaHHs ¢ y4eToM TpeOoBaHMi (efepanibHbIX MOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHAApPTOB U
nojiyuaeMoil mpodeccuu WM CHEIHAIbHOCTH CpeAHero mpodeccHoHanbHOro 00pa3zoBaHUs (IHMCHMO
JlemapraMeHTa TOCYIAapCTBEHHOHW MOJUTHKH B cdepe NOAroToBKM pabounmx kagpo u IO
Muno6puayku Poccum ot 17.03.2015 Ne 06-259), npumepHoil mporpammbl 00pa3oBaTeNbHON yUeOHOU
muctumuHel «Matemarukay, pekomenioBanHoi OI'AY «OUPO» (IIpotokon Ne 3 ot 21 urons 2015 r.)
U C Y4eTOM YTOYHEHUH U JOMONHEHHH, omobpeHHBIXx Haywyno - metommueckum coBetoMm lLleHTpa
npodeccruoHanbHOro oopazoBanus u cucteM kpamuduramuidi PI'AY «OHUPO» (ITpotokon Ne 3 ot 25 mas
2017 r) mo cnenuanbHocT 38.02.01 DxoHOMHMKA M OyXranTepckuid ydeT (1o oTpacisim),, a Takke ¢
y4eToM TpeOoBaHUM K OpraHU3aluu 00pa30BaTeIbHOrO IMpolecca AJsi OOy4eHHs] MHBAJIWIOB WU JIHII C
OTpaHUYEHHBIMUA BO3MOXKHOCTAMHU 37I0POBbSI B MPOGECCHOHANBHBIX 00pa30BaTeNbHBIX OpPraHU3alusiX, B
TOM 4YHCJI€ OCHAIIEHHOCTH 00pa3oBaTeNIbHOTO Ipoliecca (mucbMo JlemapramMeHTa MOJArOTOBKH pabouyux
kajapoB u JI1IO MunucrtepcrBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 18.03.2014 r. Ne 06-
281), Meroauyeckux peKOMEHAIMI MO pa3paboTKe U pean3aluy aJanTHPOBAHHBIX 00pa30BaTEIbHBIX
MporpaMM CpeAHero MNpodecCHOHATBFHOrO 00pa3oBaHMs, YTBEPKICHHBIX MNHCHMOM MUHHUCTEPCTBA
obOpazoBanust u Hayku Poccuiickoit ®epepaunu Ne 06-443 ot 22.04.2015 ronma. Ilpumepnas
aJanTUpPOBAaHHAs TMporpaMMa y4yeOHOW IUCHHUIUIMHBI pa3padoTaHa B COOTBETCTBHU C OCOOBIMHU
00pa3oBaTeNbHBIMU MMOTPEOHOCTAMH OOYYArOIIETOCs, UMEIOIIEr0 COMAaTUYECKOe 3a00JIeBaHUE C yUYEeTOM
0c00eHHOCTEH ero Ncuxo(U3nYeCcKoro pa3BUTHUSA:

- (dbu3uvecKas M MCUXUYeckasi aCTeHus, o0m1as ciadoCTh, MOBHIIIICHHAS YTOMIISIEMOCTb, OIIYIICHUE
00eCCUINBaHMS,
- CHIDKEHHE Pab0TOCIIOCOOHOCTH M KOHIIEHTPAIIMY BHUMaHU s, HEBHUMATEIbHOCTh

- CHIDKEHHE 00beMa BHUMAHUS U MnamMsTHU, IPOU3BOJIBHOCTU BCEX MCUXUYICCKUX ITPOUCCCOB B
I_ICJ'IOM) U MHIUBUAYAJIbHBIX BO3MOXKHOCTEH.



COILEPKAHHUE

TTOSICHUTEITBHAST BATTHICKA .1vvuuuueeeeeeettttinseeeeesssstssasesesssssststanseeeessesstssanneeeeesesssssnnseeeessesstsnnnreeesesessrrnnnns 4
MecTo y4eOHOU AUCITUTUTIHBI B YICOHOM TIITAHE ....ceuveetreaseeesseeasreesseeaseessseasseesssesssessssssnsessssssssesssesannes 6
Pe3ynbTaThl OCBOCHUST YUCOHOM JTUCITHTIITIHBL. ... vvteiuvviesstetessteesssseeesssessssseessssesssssesssssesssssssssssesssssessnsenens 6
CoAepKAHNUE YUCOHOM JIHICTIHTIITHTHBI «..e.vvveessveeesseessssesssnessssssssssessssesssssesssssesssssesssssesssssessnssessssnsssnssessnes 8
TeMATHUCCKOE TITAHUPOBAHIEC ... .vveeistreessteesssteeasssesssssesasssesssseeassesssseessssesssssessssesssssesssssesssssesssssessnsnses 12
XapakTepUCTUKA OCHOBHBIX BUJOB JCSITEIBHOCTH CTYHACHTOB ... .eeeteeitreateesireatesaseeassesssnesnsessssesnseses 12

Y4eOHO-METOANYECKOE H  MaTepUAlIbHO-TEXHUYECKOE OOecTleYeHne MporpaMMbl  y4eOHOMH
D105 (0100700105050 QRCANY a0 B DAY ANG 2 0 AN T 18
PEKOMEHTYEMAST JIATEPATYPA «.vvveevveeeireeaireesireesntseesteeessteesasbeesssseeessseesssseeessbeeessbeesssbeeensbeesnsseesnseeesnsees 19
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MNMOACHUTEJ/IBHAA 3AIIMCKA

AnanTupoBaHHas TmporpamMma y4eOHOW aucuuiuiuHbel «MaTemaTtukay SBISIETCS YacThIO
IIPUMEPHOM  aJanTUpOBaHHOW o0Opa3oBaTesbHOM mporpammbel B cooTBercTBUM ¢ PI'OC 1o
cnernuaabHocTH: 38.02.01 DxoHOMUKA U OYXTaNTEPCKUH YUeT (110 OTpacisim).

Jannas mporpaMma  SBISETCS  aJalTUPOBAHHOM  OOpa3oBaTeIbHOW  MPOrpaMMOil ISt
00y4aroIuXcsi ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI M HHBAJIUIOB C HHBIMU HapyILICHUSMHU.

AnantupoBaHHas IMporpamMmma paspaborana Ha ocHoBe TpebOoBanuii PI'OC cpemnero oOmiero
00pa3oBaHMs, TPEABABISIEMBIX K CTPYKTYPE, COJACPKAaHHIO W pe3yibTaTaM OCBOSHHS y4eOHOM
aucuuIuInHBl «OCHOBBI 0€30MAaCHOCTH JKU3HEICSATEIBHOCTH», B COOTBETCTBHM ¢ PekoMeHIaIusiMu 1o
OpraHM3alfy TOJYYCHUs CPEIHEro oO0mero oOpa3oBaHUs B TMpeleinax OCBOSHHUS 00pa30BaTENbHBIX
IporpaMM CpegHero npodeccHoHalbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUs C
y4eToM TpeOoBaHM (eaepalbHbIX TOCYJapCTBEHHBIX O0pa30BaTElIbHBIX CTAHIAPTOB M MOJIy4aeMou
npodeccun WM CrenuanbHOCTH CPeIHero mpodeccuoHanbHOro obpa3zoBanus (mucbMo JlemaprameHTa
roCy/IapCTBEHHON MOJUTHUKHU B cdepe MoAroToBku padouux kaapoB u IO MunoOpnayku Poccun ot
17.03.2015 Ne 06-259).

Copneprkanue mporpammsl «MareMaTHKay HalpaBJIEHO Ha TOCTHIKEHUE CISAYIOINX IeJIei:

. MOBBIIICHUE YPOBHS 3AIIMIICHHOCTH >KU3HEHHO BAaXXHBIX HHTEPECOB JHMYHOCTH, OOIIeCTBAa U
rocyJapcTBa OT BHEIIHMX M BHYTPEHHHX YIrpo3 (PKU3HEHHO Ba)KHBIE HHTEPECHl — COBOKYITHOCTH
noTpeOHOCTEH, YAOBIETBOPEHHE KOTOPHIX HAJEKHO O0ECIIEYMBAET CYIIECTBOBAHHE M BO3MOXHOCTH
MIPOrPECCUBHOTO Pa3BUTHSI TUYHOCTH, OOIIECTBA U FOCYAIaPCTBA);

- CHMIKCHUC OTpULOATCIIbHOI'O BJIMAHUSA YCIOBCYCCKOI'O (I)aKTopa Ha 0€e30IacHOCTb JIMYHOCTH,
O6H.I€CTB8. H rocyapcCrna;
u (l)OpMI/IpOBaHI/Ie AHTUTCPPOPUCTHICCKOI'O IMOBCACHHUA, OTPULATCIBHOTO OTHOHICHUA K MNPUEMY

MICUXOAKTHUBHBIX BEIIECTB, B TOM YHCJIE HAPKOTHUKOB;
. obecrieueHre MPOPUIAKTUKH aCOIMATBLHOTO MTOBEJACHUS yUalTUXCSl.

B npumMepHyr0 amanTUpPOBaHHYIO MPOTPAMMY BKJIFOUYEHO COJIEp)KaHWE, HAIpPaBICHHOEC Ha
(hopMHUpOBaHKE Y CTYJACHTOB KOMIIETCHIINM, HEOOXOIUMBIX IJisi kauecTBeHHOTO ocBoeHust [TAOII CITO
Ha 0aze OCHOBHOro oOlIero oOpa3oBaHUs C MOJyYEHUEM CPEAHEro oOIIero oopazoBaHMUs; MPOrPaMMBI
MOATOTOBKH crieruanuctoB cpeanero 3seHa (IIIICC3).



OBIIASI XAPAKTEPUCTHKA YYEFHON IUCHUILIMHBI <MATEMATHKA»

Marematuka  siBasieTcs — (QyHIAMEHTalIbHOM  00mmeoOpa3oBaTeIbHON  AUCHUIUIMHOW — CO
CJIO’KUBIIMMCSl yCTOWYHMBBIM COJICPIKaHUEM U OOIIMMHU TPEOOBAaHUAMHU K TIOATOTOBKE 00YUYAIOIINUXCSL.

B mpodeccronanbHpIX 00pa3oBaTENbHBIX OpPraHMU3ALUAX, PEATH3YIOUIMX 00pa30BaTEIbHYIO
nporpaMMmy cpeaHero obmero odpasoBanus B mpenenax ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO
obmiero o0pa3oBaHUs, U3yYCHHE MATEMaTHKH MMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT Npoduis
poeCCHOHAITBHOTO 00pPa30BaHUS.

I[Tpu ocBoennu crerpanbpHocTeit CI1O TexHnueckoro npoduirs npodeccHoHaIbHOro 00pa3oBaHus
MaTeMaTuka Hu3ydaercs Oojee yriryOJeHHO, Kak MpoduibHas ydeOHas NUCHMIUIMHA, YYUTHIBAIOLIAs
crieu(UKy OCBanBaEMBbIX CIICIIHATbHOCTEH.

OTO BBIpaXKaeTCsl B COJACPKAHMHM OOy4YeHHs, KOJMYECTBE YACOB, BBIJCIAEMBIX Ha H3Yy4CHHE
OTIENBHBIX TEM IMPOrpaMMbl, TTyOMHE UX OCBOCHHS CTYACHTAMH, 00bEME M XapaKTepe MPaKTHUECKUX
3aHATHI.

OO0mme neny u3ydeHust MaTeMaTHKU TPAJAULIIMOHHO PEAT3yIOTCS B UETHIPEX HANPaBICHUSIX:

® o6mee npeaACTaBJICHUC 00 nacAX 1 METOAaX MaTCMAaTHUKU,

® HUHTCJUICKTYAJIbHOC PA3BUTHUC,

® OBJIAJICHUC H606XO,Z[I/IMBIMI/I KOHKPCTHBIMHU 3HAHUAMHU U YMCHUAMMU,
® BOCIIUTATEIILHOE BO3JICHCTBHE.

[Tpodunuzanus 1eneld MaTeMaTHYECKOTO OOPa30BaHMs OTPAXKACTCSI HA BBHIOOPE MPUOPUTETOB B
OpraHu3any y4eOHOH AeATeNbHOCTH oOydarommxcs. sl TEXHUYECKOTO, CONUAIBbHO-2KOHOMUYECKOTO
npopmwieli MpodecCHOHANBHOTO 00pa3oBaHMs BBIOOP IEJei CMemaercs B  IParMaTH4eckoM
HaIpaBJICHUHU, MPEIyCMATPUBAIONIEM YCUJICHHE M pPaCIIMPEHHUE NPHUKIAJHOTO XapaKTepa H3Yy4YeHUs
MaTe€MaTUKH, MPEUMYIIECTBEHHOM OpHUEHTAallMd Ha QJIrOPUTMHYECKUMH CTWIb IO3HABATEIbHOM
NEeSATENbHOCTH.

W3ydyeHne MaTeMaTHKU Kak MpoduinbHOM 001eo0pa3oBaTenbHO  yueOHOM TUCITUILINHEI,
YUUTBIBaIOIIEH crenuuKy OcBauBaeMbIX cTyneHTamu crenuaibHoctu CIIO, o6ecnieunBaercs:

. BBIOOPOM PA3IUYHBIX MOJIXOO0B K BBEJICHHUIO OCHOBHBIX MOHSITHIA,

. dbopMUpOBaHHEM CHUCTEMBI Y4YeOHBIX 3aJaHuii, oOecreunBamuX SHPEeKTUBHOE
OCYIIECTBJICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

. oOoraiieHleM CIeKTpa CTWiIed Yy4eOHOMl JAesITeNbHOCTH 3a CuYeT COIJIaCOBAaHUS C
BEIIYIIMMH JIESITEIbHOCTHBIMU XapaKTEPUCTHKAMU BHIOPAHHON CIIEIIUATLHOCTH.

[TpodunpHas cocTaBisoONIas OTpaXKaeTcsi B TPEOOBAHUAX K TIOJTOTOBKE O0YYAIONINXCS B YACTHU:

. o01ieil cucTeMbl 3HAHMUU: coJep)KaTelIbHbIE MPUMEPHI HCIIOJIb30BAaHUS MaTeMaTHUYeCKHX
uel U METOJIOB B MTPO(ECCHOHATILHOMN 1eATEIbHOCTH;

. YMEHUI: pa3anyue B ypOBHE TPeOOBaHUH K CIOXKHOCTH MPUMEHSIEMbIX aITOPUTMOB;

. MPAKTUYECKOT0 HCIOIb30BaHUSI MPUOOPETEHHBIX 3HAHUW M YMEHUN: MHIWBHYaJbHOTO

yqe6H0ro OIIbITAa B IIOCTPOCHUH MAaTEMATHICCKUX Moneneﬁ, BBIITOJTHCHHUHU UCCICIOBATCIIBCKUX ITPOCKTOB.

Takum oOpa3zoMm, peanm3anus COACp)KaHUS y4eOHOW JUCHHUIUIMHBI OPHUEHTHPYET Ha
MPUOPUTETHYIO POJb IPOLECCYaTbHBIX XapaKTEPUCTHK y4eOHOW paboThl, 3aBUCIIIUX OT MPOQPUIIS
npodeccnoHanTbHOTO 00pa30BaHUs, TOMYUEHUS OIBITA UCIIOIb30BAHMS MATEMATUKU B COJIEPIKATEIHHBIX H
npodeccHoHaTbHO 3HAYUMBIX CUTYAlUAX MO CPABHEHUIO ¢ ()OPMaIbHO-YPOBHEBBIMHU PE3YIbTATUBHBIMU
XapaKTePUCTHKAMHU 00yUYeHUSI.

Copmepxanne  yuyeOHOM  TUCHMIUIMHBI — pa3pabOTaHO B COOTBETCTBHM C  OCHOBHBIMH
COJIep>KaTEeIbHBIMU JIMHUSAMU O0yUeHUsI MaTeMaTHKe:

. anrebpanveckasi JIMHUA, BKIIOYAIOUas CUCTEMAaTU3alMI0 CBEJEHUI O YHUCIax; U3yuyeHHue
HOBBIX M 0000IleHHEe paHee H3Y4YEHHBIX omnepauuii (BO3BEJACHHE B CTENEHb, H3BJICUYEHHUE KOPHS,
JorapuMUpOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC U OOpaTHbIE K HUM); U3yuY€HUE HOBBIX BUIOB
YHCIIOBBIX BBIPAKEHUNW M (QOPMYJ; COBEPILIEHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHOM
KYJIbTYPBl, pacIIUpEHHE, COBEPIICHCTBOBAHMWE alreOpanveckoro amnmapara, cHOpMHpPOBAHHOTO B



OCHOBHOI IIIKOJIE, ¥ €70 IPUMEHEHHE K PELICHUIO MaTEMaTUYECKUX U MPUKIIAJAHBIX 3a/1a4;

. TEOPETUKO-(PYHKLIMOHATIbHASA JIMHUA, BKIIOYAIONIAs CHCTEMAaTH3allMl0 M paclIMpeHue
CBEIEHUH 0 (PYHKIUAX, COBEPILICHCTBOBAHHE I'PaUIECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMHU HJICSIMU U
METOAaM{ MaTeMaTH4YEeCKOT0 aHalu3a B 00beMe, MO3BOJISIOIEM UCCIIE0BAThH JIEMEHTApHbBIE (PYHKIIUU U
pemaTh nIpocTelIe reoMeTpuieckre, Gu3ndeckue u Apyrue NpuKiIagHble 3aauu; JIMHUS YPaBHEHUN U
HEPABEHCTB, OCHOBAHHAs Ha MIOCTPOEHUU U UCCIEAOBAHUM MaTEMAaTUYECKUX MOJIEIEH, IepeceKaromascs
c anreOpand4eckodl U TEOPEeTUKO-(DPYHKIMOHAIBHOW JMHUAMU UM  BKIIOYAOLIAs pa3BUTUE U
COBEPILLICHCTBOBAHHE TEXHUKU areOpandeckux NnpeoOpa3oBaHUM Ui pelieHus ypaBHEHUI, HEPaBEHCTB
U cucteM; (HOpMUPOBAHHE CIIOCOOHOCTH CTPOMTH M UCCIIEAOBATh NMPOCTEHIINE MAaTEMAaTUUYECKUE MOAEIH
IIPY PEUICHUM TNPUKIAJHBIX 3a/ad, 3a7ad W3 CMEXHBIX M CHEHUAIBHBIX JUCLMIUIMH; F€OMETpHUYECKas
JUHMA, BKIIOYAIOINAs HATJSIHBIC TPEACTABJICHUS O NPOCTPAHCTBEHHBIX (HUIrypax M H3Y4YeHUE HX
CBOWCTB, (OpPMHUpPOBAaHHE U pPa3BUTHE IPOCTPAHCTBEHHOIO BOOOPAXEHHS, pa3BUTHE CHOCOOOB
r€OMETPUUYECKUX U3MEPEHMM, KOOPJAMHATHOIO BEKTOPHOTO METOJOB JUIsl PEIICHHUS MATEMaTU4YECKUX U
MIPUKJIaHbIX 33]a4;

. CTOXAaCTUYECKas JIMHMSA, OCHOBaHHas Ha pa3sBUTUM KOMOMHATOPHBIX  yMEHHUIA,
IIPEICTAaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY’KAOIEro MUpa.

Paznensl (TeMbl), BKIIOYEHHBIE B COJAEpXaHME y4eOHOM NUCLMILIMHBI, SBISIOTCS OOLIUMM JUIS
Bcex npoduiei npopeccuoHalIbHOro 00pa3oBaHus U IpU BceX 00beMax yueOHOr0 BPEMEHU HE3aBUCHMO
OT TOTO, SIBIISICTCS JIM yueOHast AUCHUIUINHA «MaremaTtruka» 6a30BoH MM PO(UIBHOM.

B Temarnueckux NpuUMEpHON aganTUpPOBaHHOM Y4eOHBIM MaTepuan NpeACTaBlIeH B (opme
YepeAyIoLIerocss pa3BepThIBaHUS OCHOBHBIX COJAEpKATEIbHBIX JMHUNA (airedpandyeckoi, TEOpPETHKO-
(GyHKIMOHATLHOM, YpaBHEHHUI M HEPABEHCTB, T€OMETPHUECKON, CTOXaCTHYECKOMN ), UTO MO3BOJISET THOKO
UCIOJIb30BATh UX PACIOJIOKEHUE U B3aMMOCBS3b, COCTABIIATh pabOUYMii KaleHIapHbIN IJIaH, MO-pa3HOMY
yepenys yueOHbIe TeMbl (IJIaBbl y4eOHMKA), YUMTbIBas Npoduiab mnpodeccHoHanbHOro 00pa3oBaHMA,
cneunpuky cneunanbHoctu CIIO, rimyOuHy u3y4yeHHs Marepuana, ypoBEHb MOATOTOBKU CTYJIEHTOB IO
IIpEIMETY.

N3yuenne oOmeoOpa3oBarenbHOM  yueOHOM  mucuuiuimHbl  «MaTeMmaTuka» — 3aBepIlaeTcs
MI0/IBEJIEHUEM UTOTOB B (OpME SK3aMeHa B paMKaxX IMPOMEXKYTOYHOW aTTeCTallMM CTYJEHTOB B MpoOIecce
ocBoenust ocHoBHoU OIIOII CITO ¢ nmonyuenuem cpeanero oduiero oopazosanus (IIICC3).

MECTO YYEBHOM JJUCHUIIJIMHBI B YYEBHOM ILJIAHE
VYuebnast qucuuiuinHa «MaTeMaTHKay SBJIseTCs y4eOHbIM IPEIMETOM 00s3aTeIbHOM peIMeTHON

obnactu «MaremaTuka u nHQOpMaTHKaY

B mpodeccrnoHanbHBIX 00pa30BaTENbHBIX OPraHU3ANMUAX, PEATH3YIONMX 00pa30BaTEIbHYIO
porpaMMy cpenHero obmero odpasoBanus B mpenenax ocBoeHus [TAOII CIIO na 6a3e OCHOBHOTO
obmero obpazoBanus, yueOHast quciurinHa «MareMaTnkay u3ydaercs B 001eo0pa3oBaTeIbHOM ITUKIIE
yuebHoro mnana [TAOIT CITO Ha 6a3e 0CHOBHOTO 00IIIeT0 00pa30BaHUs C IOTy4YEHHUEM CPETHETO OOIIEeTOo
obpazosanus ([IITKPC, TITICC3).

B yueOnpix mmanax [IIKPC, IITICC3 mecto yuebHO# aucuuruinHbl «OCHOBBI 0€30MAaCHOCTH
KHU3HEEATETbHOCTH» — B COCTaBe OOIIMX 00111e00pa30BaTeNbHbIX YUEOHBIX TUCIMITINH, (OPMHUPYEMBIX
u3 00s3aTeNnbHbIX peameTHbIx obnacteit ®I'OC cpeanero obuiero odpazosanus, 1 npodeccuit CI10
nnmu cneruansHocTer CI1O cooTBeTcTBYIOMIETr0 MPodwiis mpodecCuoHATBPHOTO 00pa30BaHUS.

PE3YJbTATHI OCBOEHUA YYEFHOU JUCHUTLINHBI

OcBoenne coaepxaHus ydyeOHOW JUCHUIUIMHBI «MaTemaTtuka» oOecrneunBaeT AOCTUKeHHe
cJIeIyIOUIUX Pe3yabTATOB!
O JINYHOCTHBIX:
e cOpMUPOBAHHOCTH MPEICTABICHUN O MaTeMaTUKE KaK YHHUBEPCaJIbHOM S3bIKE HAYKH, CPEIICTBE



MOJIETTUPOBAHHUS SIBIICHUI U MIPOILIECCOB, UIEAX U METOJIaX MATEMAaTUKHU;

MOHMMAaHNE 3HAYUMOCTH MaTEeMAaTHUKH I HAYYHO-TEXHUYECKOTO TIporpecca, ChoOpMUPOBAHHOCTh
OTHOIIICHUS K MaTeMaTHKe KaK K YacTH OOIIEeYeTOBEYECKON KYJIbTYphl 4Yepe3 3HAKOMCTBO C
WCTOpHUEH pa3BUTHUS MAaTEMaTUKH, YBOJIFOLIMEH MAaTEMAaTHYECKUX UJICH;

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOT'O BOOOPAKEHUsS, aITOPUTMHYCCKON
KYJbTYpbl, KPHTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOUMOM I OyayIieit mpodeccuoHaabHOM
JeATEeILHOCTH, JIJIs1 TPOJIOJDKEHUS 00pa30BaHus U caMO00pa30BaHus,

OBJIAJICHUEC MAaTEMaTUYCCKIUMH 3HAHUSIMH U YMEHUSMHU, HEOOXOJIUMBIMH B TTOBCETHEBHOM JKU3HH,
JUIS. OCBOCGHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JIUCHIMUIUIMH M JTUCHUIUIMH TPO(ECCHOHATBHOTO
[IMKJIA, JIs TIOJydeHus: 00pa3oBaHUs B 00JIACTAX, HE TPEOYIONUX yriayOJeHHONH MaTeMaTH4eCKOM
IMOJITOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCIE caMO00pa3oBaHUIO, HA MPOTSIKEHUU
BCEH JKU3HU;

CO3HATEIbHOE OTHOIIEHHWE K HENPEephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO  YCIHEITHOM
poeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM JIEATEITLHOCTH;
TOTOBHOCTb K KOJUIEKTHBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMHM B 0Opa3OBaTEIbHOM,
OOLIECTBEHHO  IOJIE3HOM,  y4e€OHO-MCCIIEIOBATENIbCKOM, IPOEKTHOM W JOPYr'MX  BHJAX
JIeSITCIIbHOCTH;

OTHONICHHE K MPO(ECCUOHATBLHON IEATEIBHOCTH KaK BO3MOXKHOCTH Y4aCTHUs B PEHICHUH JINYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

O MeTalpeaAMETHBIX:

YMEHHE CaMOCTOSITEIILHO ONPEAEIATD LIEIH AEATENbHOCTU U COCTABIIATH IIJIaHbI AEATEIbHOCTH;
CaMOCTOATENIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIESITENBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I TOCTHKEHUS IMOCTABJIEHHBIX €€ U pealu3aiun
IJIAHOB JIESITENbHOCTH;

BBIOHMpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

YMEHHE MPOAYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B MPOLIECCE COBMECTHOW NEATEIBHOCTH,
YUUTHIBATh MO3UILIUU APYTUX YIACTHUKOB JAEATENbHOCTH, 3 (HEKTUBHO pa3peniatb KOHPIUKTHI;
BJIaJICHUE HABBIKAMH MO3HABATEIbHOM, YIEOHO-UCCIEIOBATENHCKON U TPOCKTHOM NEATEIbHOCTH,
HABBIKAMU pa3perieHust npooiem;

CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOMCKY METOJOB PEHICHUS MPAKTHYECKUX
3a71a4, IPUMEHEHHIO PA3JIMYHBIX METOJOB ITIO3HAHUS,

TOTOBHOCTH M CIIOCOOHOCTHP K  CaMOCTOSATENbHOW  MHGOPMAIIMOHHO-TIO3HABATEILHOM
JeATeTLHOCTH, BKJIIOYAsh YMEHHE OPHEHTHUPOBATHCS B PaA3IMYHBIX HCTOYHUKAX WH(OpMaIuu,
KPUTUYECKH OIEHWBATh W WHTEPHPETUPOBATH HH(OOPMAIMIO, TOJYYaeMYI W3 Pa3THYHBIX
HMCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO H3JlaraTb CBOK TOYKY
3pEHUSs, UCTIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIE CPENICTBA;

BIIaJICHUE HABBIKAMH ITO03HABATEIBHON pe(IIEKCMH KaK OCO3HAHHS COBEPIIAEMBIX NEUCTBHH M
MBICJTUTENBHBIX MPOILIECCOB, UX PE3YJIHTATOB U OCHOBAHW, TPAHUI] CBOETO 3HAHMS U HE3HAHHS,
HOBBIX [T03HABATENIBHBIX 33J1a4 U CPEACTB U1 UX JOCTUKEHHUS;

[EJICYCTPEMJICHHOCTh B TMOWCKaX W TPUHSATHUH pPEIIeHUH, COOOpa3sUTENbHOCTh W HMHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCIPUHUMATh KpacoTy H
TapMOHHIO MUpa

O HNpeIMETHBIX:

c(OpMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK 4YacTd MHUPOBOW KYJIbTYyphl U MeCTe
MaTeMaTUKHd B COBPEMEHHON NMBHIM3ALMU, CIOCO0ax OMUCAaHUS SBICHHUH pealbHOro MUpa Ha



MaTEMaTHYECKOM SI3BIKE;

e cHOPMUPOBAHHOCTh  MPEACTABICHUH O MaTEeMAaTUYECKUX TMOHATHSAX KAaK  BaKHEHIIHX
MaTeMaTUYECKUX MOJEIISX, MO3BOJSIONIMX ONMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCH] U SABJICHUS,

® [NIOHMMaHWE BO3MOXXHOCTH aKCMOMATHYECKOTO MIOCTPOEHUSI MATEMATUYECKUX TEOPUIL;

® BJIAJICHUE METOJAMU JOKAa3aTEIbCTB U aJIrOPUTMOB PELICHUS, YMEHUE UX MPUMEHATH, IPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJCHHS B XOJ€E PELICHUS 3a/1a4;

® BJIAJICHUE CTAaHAAPTHBIMU MpPHUEMaMH pEUICHUS  palMOHAJIbHBIX U  UPPalMOHAJbHBIX,
[I0KA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPABHEHHUW W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE I NTOMCKA IYTH PELIEHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

e c(hOpMUPOBAHHOCTh MPEACTABJICHUH 00 OCHOBHBIX MOHSTHSIX MaTEMaTHYECKOTO aHAIM3a M UX
CBOMCTBaX, BJAJCHUE YMEHHEM XapaKTepU30BaTh TOBEJACHUE (DYHKIUN, WCIIOIH30BAHHE
MOJTYYECHHBIX 3HAHUW JIJI ONUCAHUS U AaHAJIN3A PEaJIbHbIX 3aBUCHUMOCTEMN;

® BJIaJICHUE OCHOBHBIMU IMOHSATHSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax,
HMX OCHOBHBIX CBOMCTBAX;

e cOpMUPOBAHHOCTh YMEHHS paclo3HaBaTh reOMETpUYECKHe (GUTYphl HA YepTekax, MOJACTSAX U B
peaJbHOM MUDE;

® IPUMEHEHHWE W3YYCHHBIX CBOMCTB TreomeTpudyeckux ¢uryp u ¢GopMyn [js pelieHus
reOMETPUUYECKHUX 3a/1a4 U 3a1a4 C MPAKTUYECKUM COJICPKAHUEM;

e c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O TWPOLIECCaX W SBJICHHUSIX, HMMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHUPE, OCHOBHBIX IOHSTHUAX
3JIEMEHTapPHON TEOPUH BEPOSITHOCTEH;

® YMEHUN HAXOIUTh U OIICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITUH B TPOCTEUIINX
MIPAKTUYECKUX CUTYALUSAX U OCHOBHBIC XapaKTEPUCTUKU CIIyYalHbIX BEJINYMH;

® BJIAJICHUEC HaBBIKAMH HMCITIOJb30BAHUA T'OTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM IMPpU pCIICHUN 3a/1a4.

COAEP)KAHHUE YUEBHOM JANCHUITJINHBI
BBenenune

MaremaTrka B HayKe, TEXHHKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUSX U MPAKTUYECKOU
nesitenpHOCTH. llemm u  3amaum  w3ydeHuss MaremMatukd Tnpu  ocBoeHuu mnpodeccuin CIIO wu
cnenuansHoctei CIIO.

1. AVITEBPA

e  Pa3BuTHe NOHATHUSA O YHCIE

e Ilenbie u panpoHasbHbIe yncia. JlefictBurenbHble yncina. [IpubinkeHHble BBIYUCIEHHS.

e  KowmmiekcHble uncna.

e KopHnu, crenenu u sorapu@msl

Kopuu u crenenun. KopHu HarypanbHOW CTENEHM U3 4YMciaa U UX cBoiictBa. CreneHu c
palMoOHaIbHBIMU 10KA3aTEIsIMH, UX cBoMcTBA. CTeneHu ¢ NeiCTBUTENbHBIMU NOKa3aTensiMu. CBoiicTBa
CTEIEHU C ACUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapudm. Jlorapupm uymcna. OcHOBHOe sorapudmuyeckoe TOXKAECTBO. JlecsaTuunbie u
HaTypaybHble Jorapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHIO.

[IpeobGpazoBanue anreOpanvdecKux BBIPKCHHI. [IpeobpazoBanue paIMoHaAIbHBIX,
UppalMOHAIIbHBIX CTEIIEHHBIX, TOKA3aTeIbHbIX U JIOTapu(MUUECKUX BBIPAKEHUH.

[MpakTnyeckue 3aHATHS

Apudmernueckue AEHCTBHS HAJA YHCIAMM, HaXOXACHUE NMPHOIMIKEHHBIX 3HAYCHUH BETUYMH H
MOTPEUIHOCTE BBIYMCICHUN (AOCOMIOTHOW M OTHOCHUTENBHOM), CPaBHEHUE YHCIOBBIX BBIPAKCHUU.
Beluucnenue u cpaBHeHHE KOpHEW. BbINoHeHHe pacyeToB ¢ pagukanamu. PeleHune uppanuoHalIbHBIX
ypaBHeHuil. Haxoxx/ieHue 3HaueHuil CTENEeHEeW ¢ pallMOHAIBHBIMU MOKa3aTeasiMu. CpaBHEHHME CTEIIEHE.



[IpeoOpazoBanms BeIpaKEHUM, COACPIKAIIUX CTETICHH. PeleHne moka3aTenbHbIX YPaBHCHH.

Pemenue mnpuknagHeix 3amady. HaxokneHuwe 3HadyeHMid JorapudMa 1O  MPOU3BOJBHOMY
ocHoBaHHuio. [lepexoq OT OAHOrO OCHOBaHMA K Jpyromy. BeluucieHue M cpaBHEHHE JIOrapu(MOB.
JlorapumupoBanue © MOTEHIUpPOBaHWE BbIpakeHUH. [IpuOIMKEHHbIE BBIYMCICHUS U PEIICHUS
MPUKIIAAHBIX 3a1a4. Perenne norapuMu4eckux ypaBHEHHIHA.

2. OCHOBBI TPUTOHOMETPUH
OcHOBHBIE TIOHATHSA:

e Pannannas Mmepa yrna. BpamarenbHoe asukeHue. CHHYC, KOCUHYC, TAHI€HC U KOTaHI'€HC

qucia.

e  OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

e ®opmyusl npuseacHus. opmyinsl ciaoxenus. Popmyisl ynBoeHus. PopMyiisl IOJOBUHHOIO

yria.

e IIpeoOpa3oBaHus NpocTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUN

e [IpeoOpa3oBanue CyMMBl TPUTOHOMETPUYIECKUX (PYHKIMH B IPOU3BEICHUE U TPOU3BEICHNUS B

CyMMy. BbIpa)keHue TPUTOHOMETPUYECKMX (QYHKIMA UYepe3 TaHIMEeHC I1O0JIOBUHHOTO
apryMeHTa.

e Tpuronomerpuueckue ypaBHEHUS U HEPABEHCTBA

e [lpocrelimme TpPUTrOHOMETpUYECKHE ypaBHEHMs. lIpocrelme TpPUrOHOMETPUYECKHE

HEpaBEHCTBA.

OO6parHble TpUuroHoMeTpudeckne QyHKIUUA. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

[IpakTrueckue 3aHATUA

Paguanublii MeTON M3MEpEHUs YIJIOB BpAlllEHUS M CBSI3b C TIpalyCHOM Mepoi. OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXAECTBA, (OPMYJbl CIOXKEHMs, YIABOEHHUS, MpeoOpa3oBaHUE CyMMBbI
TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3BEeHUE, TPeoOpa3oBaHUe MPOU3BEIEHHUS TPUTOHOMETPUIECKUX
¢ynkuuit B cymmy. Ilpocreiiimne TpUroHOMETpUYECKHE YpaBHEHMS U HepaBeHCTBa. (OOparTHbIe
TPUTOHOMETpHUYECKUE (PYHKIMH: apKCUHYC, apKKOCUHYC, apKTaHreHc. DYHKINH, X CBOICTBA U rpaduku

Oynaknuu. OOMacTh ONpeAesieHUs] U MHOXKECTBO 3HadyeHHH; rpaduk (GYHKIHUHU, TOCTPOCHHUE
rpadukoB pyHKUINH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CaoiicTBa pyHKIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, EPUOIUYHOCTD.
[IpomexyTku Bo3pacTaHus M yObIBaHHs, HAuOOJbllIee W HAUMEHbIIEE 3HAYEHHS, TOUYKU SKCTPEMyMa.
I'padpuueckas mnTepnperanus. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealbHBIX Ipoleccax U
SABJICHUSIX. AprU(MeTHYECKHE ONepaluy HaJl QYHKIUSAMHU.

Crnoxnas pyHkius (komrno3uiys). IlonsTHe 0 HenpepbIBHOCTH (PYHKITUH.

Ob6parnbie Qpynkuuu. O0nacTe onpeneneHus U 0bIacTh 3HaYCHUH oOpaTHOM QyHKuuu. I'paduk
oOpatHol pyHKkuuu. CTeneHHble, ToKa3aTeNbHbIE, JIOrapu(pMUIECKUE U TPUTOHOMETPHUYECKHE (PYHKITHH.
OobpatHble TpUuronoMeTpuyeckue GpyHkiuu OnpeaeneHus GyHKIMM, UX CBONCTBA U rpaUKH.

[IpeoOpazoBanmst rpadukoB. [lapamnmenpHbIi TMEPEeHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOpJIMHAT U CUMMETpHUSI OTHOCUTEJIBHO Hadajla KOOpJAUHAT, CHMMETPHUS OTHOCUTENILHO IPSIMON y = X,
pacTsDKEHUE U CKaTUe BAOJb OCEH KOOPAMHAT.

IIpakTH4eckne 3aHATHA

[Tprmepsl 3aBUCUMOCTEN MEXY IEPEMEHHBIMU B PEAIbHBIX IPOLIECCAX U3 CMEXKHBIX AUCLHUIIIMH.
Onpenenenue ¢pynkuuid. [loctpoenue u urenue rpadgukos Gpynkuuii. Mccnenoanue ¢pynkuuu. CBoicTBa
JUHEWHOH, KBaJApPAaTUYHOM, KYCOYHO-TMHEWHOW W JpoOHO-TMHEWHOW (yHkiui. HenpepbiBHbIE U
nepuoandeckue GpyHkuuu. CBOHCTBA U rpauKy CHHYCa, KOCUHYCA, TAHT€HCa U KoTaHreHca. OOpaTHbIe
byaxkumn uw ux rpaduku. OOpatHble TpUroHOMeTpuueckne GyHkIuu. IIpeoOpazoBanmsi rpaduka
¢ynkuuu. 'apmonnyeckue kosnebanus. [Ipukinagnsie 3a1a4mn.

[Toka3arenbHble, T0rapupMUUECKUe, TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA.

3. HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IMocnenoBarensHOCTH. CIIOCOOBI 3aJaHUS M CBOMCTBA YHUCIOBBIX IIOCIIEN0BATEIHLHOCTEN.



[TonsiTue o npenene nocneaoBarebHOCTH. CylieCTBOBaHKE MPEEiIa MOHOTOHHOM OrpaHUYE€HHOU
nociuenoBarenbHOCTH. CyMMUpOBaHHE MOCIe10BaTeNbHOCTEN. beckoHeuHO yObIBaroIas reoMeTpuyecKas
IIPOTPECCHS U €€ CyMMaA.

[TpousBonnas. [lonarue o mpous3BOAHON (DYHKIMH, €€ TE€OMETPHUUECKUN U (U3NUECKUN CMBICI.
VYpaBHeHue kacaTenbHOH K rpaduky ¢ynkuuu. I[IpomsBomHble CyMMBI, pa3HOCTH, MPOU3BEACHUS,
yacTtHble. [IpoM3BOJHBIE OCHOBHBIX OJJIEMEHTapHbIX (QyHKUuH. [IpuMeHeHne NPOU3BOAHON K
UcclieIoBaHUI0 (QYHKUUN U nocTpoeHuto rpadukos. IIponsBoaHble 00paTHON (PYHKIMH U KOMIO3MLIUU
byHKIHM.

[TprMeprl MCIIOIB30BAHUS IPOU3BOAHON U1 HAXOKACHUS HAWIY4IIero PEIIEHUs B NPUKIIAIHBIX
3ajavax. Bropas npousBoaHas, ee reomerpuueckuil u pusnueckuit cmpici. Haxoxaenue ckopoctu ams
nporiecca, 3a1aHHOTro (OPMYIIOH U rpaduKOM.

[TepBooOpaznas u unterpan. [IpuMeHneHne onpeaesIeHHOro HHTErpaa sl HaXO0KICHUS TUIOIIA M
KpuBonuHeWHOW Tpameuun. dopmyna Herotona—IJlelioauna. Ilpumepbl HpuMEHEHHsT HHTErpaja B
(bu3MKe U reOMeTpuUN.

IIpakTHyeckue 3aHATHS

YucnoBas nociie0BaTeNbHOCTD, CIIOCOObI €€ 331aHNs, BBIYUCICHUS YWIEHOB OCIEI0BATEIbHOCTH.
IIpenen nocnenoBaresnbHOCTU. beckoHeuHo yObIBaroIasi reoMeTpudecKas Iporpeccusl.

[Tpon3BogHas: MEXaHUYECKUI U T€OMETPUYECKHUI CMBICI TIPOU3BOJHOM.

VYpaBHeHue kacatenbHON B oOmeM Buue. [IpaBuna u dhopmynsl nuddepeHnupoBanus, Tadauna
MPOU3BOJHBIX AJEMEHTAapHBIX (GyHKuud. MccrmemoBanwe (GYHKIMM C TOMOIIBIO  MTPOU3BOJIHOM.
Haxoxxnenne HanOobIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAIbHBIX 3HAYEHUH (PYHKITHH.

Wnterpan u mnepBooOpaszHasd. Teopema Hbrorona—JleitOnuna. IlpumeneHune wuHTErpana K
BBIUUCIICHUIO (PU3UYECKUX BETMYUH U TUIOIAACH.

4. YPABHEHUS U HEPABEHCTBA

YpaBHEHUsI M CHUCTEMBbl YypaBHEHMU. PalmoHanpHble, HppalMOHANbHbIE, I10Ka3aTEIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHoOBHbBIE MpUEMBl UX PELIEHUS (pa3lokKeHHEe Ha MHOKHUTEIH, BBEJIEHUE HOBBIX HEH3BECTHBIX,
MOJCTAaHOBKA, TpauecKuii MeTox).

HepaBencrBa. PanmoHanbHble, HppalMOHANbHBIC, II0KA3aTEIbHbIE W TPUTOHOMETPUYECKHUE
HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PELLIECHUS.

Hcnonb3oBanue cBOMCTB U rpadukoB GyHKUUH NpHU pEelICHUH YpaBHEHUH M HEpaBEHCTB. MeTon
uHTepBaNoOB. M300paskeHHMe Ha KOOPAMHATHOM IUIOCKOCTM MHOMKECTBA pELICHWH YypaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

ITpuknanHele 3a1aun

IIpuMeHeHne MaTeMaTUYECKUX METOHOB JUIsl PEIICHUS COAEPIKATEIbHBIX 3a1ad U3 Pa3IN4HBIX
oOractell HAyKH U MPaKTHKU.

WHTepnperanus pe3yaprara, yueT pealbHbIX OTPaHUYECHHM.

[MpakTnyeckue 3aHATHS

Kopuu ypaBHenuil. PaBHocunbHOCT ypaBHeHMiH. IIpeoOpa3zoBanue ypaBHeHHH. OCHOBHBIE
IpUeMBl pelleHus ypaBHeHuil. Pemenne cuctem ypaBHeHHMH. lMcmonb3oBaHue CBOWCTB M TpadUKOB
(GyHKUIMN 1715 pelieHus] ypaBHEHH I 1 HEpaBEHCTB.

5. KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOSATHOCTEH

OneMeHThl KOMOMHATOPUKU

OcHOBHBIE MOHATUS KOMOMHATOPHUKH. 3aJaud Ha IOJCUYET YMClla Pa3MELICHUH, NMepecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuantoB. Dopmymna OuHoma HeroTona. CoiicTBa
OmHOMUHATBHBIX KO3 umrerToB. Tpeyronpauk [Tackas.

DJIEMEHTHI TEOPUH BEPOSTHOCTEM

CoObiTHE, BEpOATHOCTH COOBITHSA, CIOXKEHHE M YyMHOXeHue BepostHocTeil. I[lonstue o



HE3aBUCHUMOCTH COOBITHI. J[uCKpeTHas ciydaliHas BeJIWYWHA, 3aKOH ee pacrpenencHus. YucioBbie
XapaKTEPUCTUKU JUCKPETHOM CcllydailHOM BeTMUMHBL. [1

DJIEMEHTBI MAaTEMAaTUYECKON CTATUCTUKU

[IpencraBiaenne npaHHbBIX (TaOdMIBI, AWarpamMmbl, rpaduku), TeHepalbHAs COBOKYIHOCTH,
BbIOOpKa, cpenHee apudmerndyeckoe, Meanana. [loHsTre o 3aayax MaTeMaTHUECKOW CTATUCTHKH.

Pemenne npaktuyeckux 3aj1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

[MpakTnyeckue 3aHATHS

HcTopus pa3BuUTHS KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH M CTATUCTUKHU U UX POJIb B PA3JIMYHbIX
chepax uerIoBeueCKON >ku3HemeaTeabHOCTH. [IpaBuia koMOuHATOpHKHU. PemienHne KOMOMHATOPHBIX
3amad. Pa3memenus, couyeraHuss u nepectaHoBkH. buHoM Hbprorona u TtpeyronsHuk Ilackans.
[Ipukiagueie 3agaum.

Kilaccnueckoe omnpeneneHue BEPOSATHOCTH, CBOWCTBA BEPOSATHOCTEH, TeopemMa O CYMME
BepoATHOCTEN. Bbruucnenune BepositHocTed. [Ipukinannbie 3agaun. lIpeacraBieHne 4nCIIOBBIX JAaHHBIX.
[Ipukiiagueie 3aga4m.

6. TEOMETPUA

[IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE

B3auMHoe pacnoniokeHue AByX MpsIMbIX B IpocTpaHcTie. [lapamnenbHOCTh NPSAMON U IITOCKOCTH.
[TapannensHoCTh MUIOCKOCTEH. llepneHAMKYIApHOCT, HOpsiMOM W TUIOCKOCTH. [lepnenaukynsp u
HAKJIOHHAsA. YTOJI MEXAYy MNpSMOW M IUIOCKOCTBIO. [IByrpaHHbBIA yroj. YTrojl MEXIy IUIOCKOCTSMH.
[lepnieHIUKYISIPHOCTD JBYX IJIOCKOCTEH.

['eomeTrpuueckue mpeoOpa3oBaHMsl NIPOCTPAHCTBA: IMAPAJICNIBbHBI  MEPEHOC, CUMMETpPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mnpoexktupoBanue. Ilmomanps oproroHampHOW mpoekuuu. M3oOpakeHue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuKu

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. PasBepTka. MHoOrorpaHHbie Yribl. Beimykibie
MHororpanHuku. Teopema Diinepa.

[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBuibHas npusma. [lapannenenunen. Ky6.

[Mupamuna. IlpaBunbHas nupamuga. YcedeHHas nupamuaa. Terpasap. Cummerpuu B KyOe, B
napajuienenunese, B npusme u nupamue. Ceuenus Kyda, IpU3Mbl U TUPAMHU/IBL.

[IpencraBieHre o NpPaBWIBHBIX MHOTOTpaHHHMKaxX (TeTpasape, KyOe, OKTajzape, N0JAeKadJpe U
HKOCadIpe).

Tena 1 NOBEpXHOCTH BPALICHUS

[{uusap u koHyc. YcedeHHbl konyc. OCHOBaHMe, BBICOTA, OOKOBasi TOBEPXHOCTh, 0Opa3yroias,
pasBepTka. OceBble CEUEHUS U CEUEHUs, IapajlIeIbHblE OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHas mockocts k cepe. MzmepeHus B reoMeTpun

O06nem u ero usmepenue. HterpanbHas popMyna oobema.

®opmynsl 06beMa Kyba, MPSIMOYrOJBHOTO Mapajlielenunena, Mpu3Mbl, MHIHHApPA. DPopMysl
o0bema nupamMubl 1 KoHyca. @opMyIibl IIIOMAAN TOBEPXHOCTEN IUIMHAPA U KoHyca. PopMyiibl 00beMa
mapa ¥ miomazin cQepsl.

[Tono6ue ten. OTHOIIEHUS MJIOIAIEH TOBEPXHOCTEN 1 00BEMOB MOJOOHBIX TEII.

IIpakTH4eckne 3aHATHA

[Tpu3Haky B3aMMHOI'O PACIIOJIOKEHMSI IPSAMBIX. YTOJI MEXY NPAMBIMH. B3aumMHoe pacnonoxenue
NpAMBIX W TUIOCKOCTEW. [lepmeHIuMKynsip W HAKIOHHAA K IUIOCKOCTH. YTOJI MEXAy MpsSMOA U
IJIOCKOCTBIO0. TeopemMbl O B3aMMHOM pPacHoOJIOKEHUHM TpsSMOM UM IUIOCKOCTH. Teopema o0 Tpex
MEPIEHIUKYISIPAX.

[Ipr3Haku ¥ CBOMCTBA MapayICIbHBIX U MEPIECHAUKYISIPHBIX IUIOCKOCTEH. PaccTosiHue OT TOYKH
JI0 TUIOCKOCTH, OT MPSAMOM J10 MJIOCKOCTH, PACCTOSHUE MEXKAY INTIOCKOCTMHU, MEXKY CKPELIMBAIOIIMMUCS
MPSIMBIMU, MKy TPOU3BOJIBLHBIME (PUTYpaMU B TIPOCTPAHCTBE.



[TapannenbHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. TeopeMa o miIomaan OpTOroHaIbHONW NPOEKIUN
MHOTOYTroJibHUKA. B3anMHOE pacnoyioskeHrne NpoCTPaHCTBEHHBIX QUTyYD.

Paznuunbie Buapl MHOTOrpaHHHKOB. VX m300paxenus. CedeHus, pa3BepTKH MHOTOTPAHHUKOB.
[Inomanpy mnoBepxHocTu. Buabl cummerpuit B npoctpaHcTBe. CuMmMMeTpus Tell BpallleHUs W
MHOT'OTPaHHUKOB. Beruncienue miomiaiei u 00beMoB.

TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanmuzanuu conepkaHus 0o0ME00pa30BaTENBLHON YUeOHOW AMCHMILTUHBI «MareMaTtuka» B
npenenax ocsoeHust [TAOII CIIO Ha 6a3e OCHOBHOTO 0OOIEro 0O0pa3oBaHMs C MOJIYYEHHUEM CPEIIHETO
obmero o0pa3oBaHMA BHE 3aBHCUMOCTH OT MNpodmis NpoecCHOHATBHOrO 00pa3oBaHHs y4yeOHas
Harpy3ka oOydJaronmxcst BO B3aUMOJICHCTBUY C MPEINOo/IaBaTeIeM COCTaBIsAeT: 246 4acoB, U3 HUX 84acoB
KOHCYNbTAllMH U 4 yaca 3K3aMeH.

TEMATUYECKHWH IVIAH
Buj yueOHoii padoThl
AynurtopHble 3ansTus. Coep:xanue o0y4eHus Cnennanbnoctu CIIO
BBenenue 2
Pa3Butue nousTus o yucie 8
[TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 14
KomMOuHaropuka 6
OCHOBBI TPUTOHOMETPUHU 40
OyHKIUYU U TpapUKU 50
MHoOrorpaHHuKH 1 Kpyrible Tela 26
Hauana MmaTremaTnyeckoro anaimsa 36
WHTerpai u ero npuMeHeHue 14
DNeMEHTBI TEOPUH BEPOSITHOCTEN U MaTeMaTHUYECKON CTaTUCTUKU 20
YpaBHEHMS U HEPABEHCTBA 18
Koncynpsranum 8
OK3aMeH 4
Htoro 246

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTU CTYAEHTOB

Coaepxanue 00yueHust XapakTepucTMKa OCHOBHBIX BHAOB Y4eOHOH /1esITeJIbHOCTH
CTYJ1eHTOB (HAa yPOBHE Y4eOHbIX Il CTBHI)
Beenenue. O3HaKOMJIEHHE C POJBbI0 MAaT€MaTHUKU B HAyKe, TEXHHUKE, SKOHOMHUKE,

I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHUAX U HpaKTquCKOﬁ JCATCIIbHOCTH.
O3HakoMJIeHHE C LEISIMH W 3aJa4aMH H3y4YeHUs MaTEeMaTUKH IIpH
ocBoeHnu npodeccuii CI10 u cnenmansuocteit CI10

PasBurtne nonsarusa o uucie Beimonnenue apupMeTHuecKuX JIEHCTBMIA HaJ dYHCIaMH, CodYeTast
YCTHBIE W NHUCbMEHHbIEe mpueMbl. HaxoxneHue npHUOINKEHHBIX
3HAYEHUH BEIMYUH M TIOTPEIIHOCTEH BBIYUCICHHUM (20COMIOTHON |
OTHOCHUTEIIbHOM); CpaBHEHHE 4YHCIIOBBIX BBIpaXeHWH. HaxoxaeHue
OomuOOK B TPEOOpPa3OBaHUSAX M BBIUUCICHUAX (OTHOCHTCS KO BCEM
MYHKTaM MPOTPaMMBbI)

Kopnu, crenenn, norapudmer | O3HaKOMJIIGHHE C TIOHATHEM KOPHS N-Ml  CTENEeHHW, CBOWCTBAMU




pagvkagoB M IIpaBWJIaMU CpaBHeHUs KopHed. dopmynupoBaHue
OmnpeAesieHus KOPHS M CBOWMCTB KOpHEW. BpluncieHue u cpaBHEHHE
KOpHEH, BBITIOJHEHUE NPUKUAKK 3HauyeHHs KopHA. lIpeoOpasoBanue
YUCIOBBIX M OYKBEHHBIX BBIPQKEHUH, COAEpKALIMX paJuKaibl.
Beimonnenne pacuetoB 1o (GopmyiaMm, COIEp)KAIIUM  PaTUKabl,
OCYILIECTBJIsII ~ HEOOXOIMMBbIE IOACTAaHOBKM U IpeoOpa3oBaHUs.
OnpeneneHne paBHOCUIIBHOCTH BBIPDAKEHUM € pagukainamu. Pemenue
UPPALMOHAIBHBIX ypaBHEHUH. O3HAKOMIICHHE C IOHATHUEM CTEICHU C
JICUCTBUTEIIBHBIM IIOKa3zareneM. HaxokneHue 3HauyeHUd CTEleHH,
UCMONb3ysl HpHU  HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE  CpE/ACTBA.
3anucpiBaHUEe KOPHA N-H CTENEHH B BHUJAE CTENEHH C JPOOHBIM
nokaszareaeM U HaoOopoT. POpMyNIHpOBaHUE CBOMCTB CTENEHEH.
Beluncnenyue creneHend ¢ palnuOHAIbHBIM I10KA3aTelleM, BBIIIOJIHECHUE
NPUKUIKN 3HAUYEHUS CTENeHH, cpaBHeHue creneHed. IIpeoOpasoBanue
YHCIIOBBIX U OYKBEHHBIX BBIPAKCHUH, COACPIKALINX CTETICHU, TPUMEHSIS
cBoiicTBa. PemieHne mnokasaTenbHbIX YpaBHEHMH. O3HaKOMIIEHHE C
IIPUMEHEHNUEM KOPHEHN U CTENEHEH NPU BBIYUCICHUN CPEIHUX, NCICHUN
OTpe3Ka B «30JIOTOM Cce4YeHHM». PelnieHue NpUKIAgHBIX 3ajad Ha
CJI0KHBIE IIPOLIEHTHI

[IpeobpaszoBanue
anreOpanvyecKux BhIPAKEHUI

BeimonHenue npeoOpa3oBaHUl BBIPAKEHUH, NpUMEHEHHE (HopMmy,
CBSI3aHHBIX CO CBOMCTBaMHU cTerneHed u Jjorapudmon. OmnpeneneHue
00J1acTH  JIONMYCTHMBIX 3HAYCHHUH JIOTapU(MHUYECKOTO BBIPAKCHUSI.
Pemenue norapumMudeckux ypaBHeHHN

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE ITOHSTHSA

W3ydeHue paguaHHOTO METO/1a U3MEPEHHUS YIIIOB BPAIICHUS U UX CBS3U
¢ TpagycHor Mmepoil. M3o0pakeHue yriioB BpalieHUsi Ha OKPY>KHOCTH,
COOTHECEHHE BEJTMYMHBI YIJIa C €ro pacnojiokeHruem. GopMynrpoBaHHe
onpeeieHui TPUrOHOMETpUUYECKUX (DYHKIUH Ui YIJIOB MOBOPOTA U
OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTOJIbHUKA U OOBSICHEHHE WX
B3aNMOCBA3HU

OcHoBHBIE [IpuMeHeHHEe  OCHOBHBIX  TPUTOHOMETPHUYECKMX  TOXKIECTB  JUIA

TPUTOHOMETPUUECKHE BBIUMCJICHUS] 3HAUEHUH TPUTOHOMETPUYECKHX (YHKIMH MO OAHON W3

TOKJIECTBA. HUX

[Ipeobpa3zoBanus npocteimux | M3yueHue OCHOBHBIX (OpPMYJ TPUTOHOMETPUHU: (HOPMYIIBI CIIOKEHHUS,

TPUTOHOMETPUUECKHUX yIIBOEHHUS, peoOpa3oBaHUsl CyMMBbl TPUTOHOMETPUYECKHX (YHKLIUN B

BBIpAKEHUN IPOU3BEIEHNE U TPOM3BEJACHUS B CYMMy U TpPUMEHEHHE MpU
BBIUMCICHUM  3HAUEHUS  TPUTOHOMETPUYECKOIO  BBIPAXKEHUS U
ynpoieHus ero. O3HakKOMJIEHHE CO CBOMCTBAMHM CUMMETPUHU TOYEK Ha
eIMHUYHOW OKpPY)KHOCTH M NpPUMEHEHHE HX JJs BbIBOJA (GOpMyI
MIpUBE/ICHUS

IIpocreitmne Pemenue mo ¢opmynam U TPUTOHOMETPHUUECKOMY KPYTy MPOCTEHIINX

TPUTOHOMETPUYECKHE TPUTOHOMETPUUECKUX ypaBHeHUH. IlpuMeHenne oOmMMX METOJOB

YPaBHCHUA U HepaseHcmaea

peleHus ypaBHEHHUH (MpUBEIEHUE K JTMHEHHOMY, KBaJIpaTHOMY, METOJ]
pa3joKeHUsT Ha MHOXHUTENIW, 3aMEeHbl IEePEMEHHOW) NpHU pelIeHUun
TPUTOHOMETPUYECKUX YPABHEHUN. YMEHUE OTMeuYaTb Ha Kpyre
penieHusl TPOCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

Apxkcunyc,
apKTaHIe€HC Yucia

apKKOCHHYC,

O3HaKOMJIEHHUE C MOHATHEM OOPATHBIX TPUTOHOMETPUUIECKUX (YHKITHIA.
W3yueHne onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca 4Kcia,
dbopMynupoBaHHE WX, H300paXeHHE Ha EIUHUYHOU OKPYKHOCTH,
NPUMEHEHHE TIPU PEIICHUH YpaBHEHUH

®YHKIINU, UX CBOMCTBA U TPA®UKH

OyHKIUH. IMousarue 0
HENPEPHIBHOCTH (PYHKITUH

O3HakOMJIEHUE C TOHSATHEM IEPEMEHHOM, MPUMEPAMHU 3aBUCHUMOCTEU

MeXny TnepeMeHHbIMH. (O3HaKOMIIGHHE C TIOHATHEeM Trpaduka,
OmpeneNieHne  TPUHAIICKHOCTH  TOYKKM  Trpaduky  (QYHKIUH.
Onpenenenne 1o (Qopmyrne MpOCTEHIIe 3aBUCHMOCTH, BHIA €€

rpaduka. Beipaxkenue no ¢hopmyse OgHOW MEPEeMEHHOW Yepe3 apyrue.




OzHakoMJieHHEe C ompeaeneHueM (GYHKIUU, (GopMynHpoBaHHE €ro.
Haxosxnenue obactu onpeneneHus u 00JacTi 3HaYeHUH DYHKITNN

CaoiicTBa GbyHKIHH.
I'padmyeckas mHTEpIIpETanIUS.
[Tpumepsl  QyHKIIMOHAIBHBIX
3aBUCHMOCTEH B  PEaJbHBIX
nporeccax U sBICHUSIX

OzHakomjieHHe C mpuMepamMu (QYHKIHOHAIBHBIX 3aBUCHUMOCTEH
pEaIbHBIX MpOILlECCaX M3 CMEXHBIX JIUCHUIUIMH. (O3HaKOMJIEHHE C
JIOKa3aTeJIbHBIMA PACCYKJICHUSAMH HEKOTOPBIX CBOMCTB JIMHEWHOU H
KBQIpaTHYHOW  (yHKIMH, TpPOBEACHHUE WCCIEAOBAHUS JIMHEWHOM,
KYCOYHO-JIMHEHHOM, JIpOOHO-JIMHEHMHOW W KBaJApaTUYHOW (PYHKITUH,
noctpoeHne ux rpapukon. [loctpoenue u ureHne rpaduKoB QyHKIUH.
Uccnenosanne ¢ynkiuu. CocraBieHue BUIOB (QYHKIUN MO JAHHOMY

B

YCIOBHIO,  pEIIeHHEe  33Ja4y  Ha  JKCTpeMyM.  BrimonHenne
npeoOpa3oBanuii rpaduka GyHKIUN
OO6parnbie GyHKIMH W3yuenne mnoHATUS o0OpaTHOM (yHKIMM, oOmnpeneneHHe BUAa U

noctpoeHue rpaduka oOpaTHOW (DYHKIMH, HAXOXKIECHHUE €€ 00JIacTH
orpeneneHus 1 obnactu 3HaueHuil. [IpuMenenne cBOWCTB QyHKIUHN TPU
UCCIICIOBAaHUM YpPaBHEHHH M pEHIeHHH 3aJad Ha OJKCTPEMYyM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (YHKIIUU

CreneHHble, MOKa3aTeNbHbIC,
Jorapugmuueckue u
TPUTOHOMETPHYECKHE
GbyHKIHN. OObpaTHble
TPUTOHOMETPHYECKUE

byHKIIUU

Bbruuciienne 3HadeHMH QYHKUMH 10 3HAYCHHUIO apryMeHTa.
Onpeznenenne MONOXKEHUS TOYKH Ha TpaduKe MO ee KOOpAWHATaM H
Hao0opoT. Mcnonb30BaHue CBONCTB (PYHKLUH 1J1si CPaBHEHUS 3HAUEHUI
creneHe u JorapudmoB. IloctpoeHne rpaduUKOB CTENEHHBIX W
norapupMUUEcKUx QyHKIIHMA.

Pemenne moxa3aTenpHBIX W JIOTapU()MUYECKUX YpPAaBHEHHHA |
HEPABEHCTB 110 U3BECTHBIM ayroputMaM. O3HAKOMIJICHHE C IHOHATHEM
HETPEPBIBHON TMepHoarnuecKor (yHKIHMH, (OPMYITHPOBAHUE CBOMCTB
CHHyca W KOCHUHYCa, IOCTpoeHHe uXx rpapukoB. O3HaKOMIIEHHE C
MOHSTUEM TapMOHUYECKUX KoJeOaHUN W NpUMEpaMU TapMOHUYECKHX
KoJIeOaHUH ISl OMMCAaHUs IMPOLECCOB B (hU3MKEe M JIPYrHx 00JacTsix
3HaHuA. O3HaKOMJIEHHE C TIOHSATHEM pa3pbhIBHOM MEPUOJUYECKON
¢byHkuny, QOpPMYNIHMpPOBAaHUE CBOMCTB TaHI€HCA M KOTaHIEHCA,
nocrpoeHne ux rpapukoB. IlpuMeHeHue CBONCTB (QYHKUMM Juid
CpaBHEHMsS 3HAUEHWH TPUTOHOMETPUYECKHX (YHKUUH, pelieHus
TpUrOHOMETpHUecKkux ypaBHeHHH. [locTpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPUUYECKMX (YHKIMH M ompeAeleHHe Mo rpadukaMm HxX
cBOICcTB. BoinonHeHnue npeodbpazoBanus rpaukoB

HAYAJIA MATEMAT

NYECKOI'O AHAJIM3A

TlocnenoBaTensHOCTH

O3HakOMJIEHHE C TIOHSATHEM YHCIIOBOM MOCIEA0BaTENbHOCTH,
croco0amMu ee 3aJaHMsl, BHIYUCIECHUSIMH ee wieHOB. O3HaKOMIIEHHUE C
MOHATHEM  Tpejena  mocienoBaTenbHOCTH.  O3HaAKOMIIEHHE — C
BBIUUCIIEHUEM CYMMBl OECKOHEYHOTO YHCJIOBOTO psa Ha NpUMepe
BBIYUCIICHUS] CYMMBI OECKOHEUHO YOBIBAIONIEH TeOMETPHUYECKOM
nporpeccuu. Pemienue 3agay Ha TNpUMEHEHHE (OPMYNBI CYMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMETPHUECKON MPOTrPECCHH

IIpousBoaHas
MIpUMEHEHNE

cc

O3HakomJieHHMEe € TOHSATHEM  Npou3BOAHOM.  M3ydyeHue U
dbopMynHpOBaHHE €€ MEXaHWYECKOTO M TeOMETPUYECKOTO CMEICTa,
W3YYCHHE QITOpUTMA BBIYUCICHUS TMPOU3BOJHOW HA TpUMeEpe
BBIYHCIICHUs] MTHOBEHHOW CKOPOCTH H YIJIOBOTO KO3 dUIMeHTa
kacatenbHON. CocTaBleHUE YpaBHEHHs KacaTelbHOM B 00IIeM BHUJIE.
VceBoenne mnpaBun  AuddepeHnupoBaHus, TaOJHIBI MTPOU3BOIHBIX
AIIEMEHTApHBIX (DYHKIUH, mnpumeHenue a1 auddepeHIrpoBaHUS
(GyHKIMA, COCTaBJICHUSI ypaBHEHUS KacaTeabHOH. M3ydeHme Teopem o
CBSI3M CBOMCTB (YHKIMM W TPOM3BOIHOW, (OPMYIHPOBKA HX.
[IpoBeneHre ¢ TOMOIIBIO TPOU3BOAHOW HCCIENOBaHUS (DYHKIIHUH,
3amaHHOM (popmynoil. YCTaHOBIEHHE CBS3U CBOMCTB (QYHKIHH H
Mpou3BOAHOM 10 uX Tpadukam. I[IpuMeHeHHME NPOUZBOTHON ISt
pellIeHus 3a/1a4 Ha HAX0X/ICHUE HanOOJbIIeT0, HANMEHBIIETO 3HAYCHUS
Y Ha HaXOXKJCHHE dKCTpeMyMa




[lepBooOpazHas 1 UHTETPAT

O3HakoMJICHHE C TIOHATHEM HHTErpajia M nepBooOpazHoi. M3yueHwue
MpaBuja BBIYHMCICHUS TEPBOOOpa3sHOM U TeopeMbl HproToHa—
Jleitonunia. Pemenwe 3amad  Ha  CBSI3p  MEpBOOOpasHOM U ee
MIPOM3BOJHOM, BBIYMCICHHE NEpBOOOpa3HOM i HaHHOW (QYHKIUH.
Pewienne 3agay Ha OpPUMEHEHUME HHTErpaja Uil  BbIYMCICHHS
(bu3HYECKUX BEJIMYMH U TUIoNIaien

YPABHEHUA U HEPABEHCTBA

YpaBHeHust 51 CHCTEMBI
ypaBHeHuld HepaBenctBa wu
CHUCTEMbI HEPABEHCTB C JBYMs
[epEMEHHBIMU

O3HaKOMJIEHHE C TPOCTEHIINMHU CBEJEHUSIMU O KOPHSIX alnredpandeckux
YPaBHEHHH, MOHATUSAMHU  HCCICNOBAaHUS YPaBHEHMM M CHUCTEM
ypaBHeHul. M3ydeHue TEOpuM pPaBHOCWIBHOCTH YpaBHEHUH U €€
npuMeHeHus. [IoBropeHune 3anucu penieHusl CTaHIapTHBIX ypaBHEHUH,
IIPUEMOB IIPe00pa30BaHUsl YPABHEHUHN I CBEIACHUS K CTaHIAPTHOMY
YPaBHEHHIO.

Pemenne panMOHANBHBIX, MPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKHUX YPaBHEHHUH M CUCTEM. Mcnonb3oBaHue CBOWCTB U
rpadukoB (YHKIWHA I pelieHus ypaBHeHud. [ToBTOpeHne OCHOBHBIX
IIPUEMOB PELIEHUs CUCTEM. PelnieHne ypaBHEHUI ¢ IPUMEHEHUEM BCEX
pUEMOB (pa3yloKEHNs HA MHOXHUTENHU, BBEJCHUSI HOBbIX HEM3BECTHBIX,
HOJICTAHOBKH, rpaduyeckoro merona). Pemienue cuctem ypaBHEHHH ¢
IPUMEHEHUEM pa3IUYHbIX Croco00oB. O3HAKOMJIEHHE C OOLIMMHU
BOIIPOCAMM PELIEHUS HEPABEHCTB M HCIIOJIb30BAHUE CBOWCTB H
rpa¢uKoB (GYHKIMN MPH PEIICHUN HEPABEHCTB. PemieHne HepaBeHCTB U
CHUCTEM  HEPAaBEHCTB C IPUMEHEHHUEM  pa3JIUYHBIX  CHOCOOOB.
IIpuMeHeHne MaTeMaTHIEeCKUX METOJ0B IS PELICHUS COJIEePKATEIbHBIX
3ajJjay U3 Pa3IUYHbIX 00JIacTel HAyKU U MpaKkTUKU. MIHTeprnpeTnpoBaHue
PE3yIBTATOB C YYETOM PEaIbHbIX OIPAaHUYEHUN

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHoBHbIE noHsATHs | MI3yuenune mnpaBuiaa KOMOMHATOPMKM W TPUMEHEHUE IpU pEIIeHUuU

KOMOWHATOPUKH KOMOMHATOPHBIX 3aj1a4. PemieHne KOMOWHATOPHBIX 3alad METOAOM
nepebopa U MO MNpaBuWIy yYMHOXEHHUS. O3HAKOMJICHHE C MOHSITUSIMU
KOMOWHATOPUKH: pa3MEIIEHUSIMH, COYETaHUSIMHU, NEPEeCTaHOBKAaMHU U
dopmynamu A ux BerurciaeHus. OObsiCHEHUE U IPUMEHEHHE hopmyI
JUIsl BBIYMCIIEHHS pa3MELICHHWH, INEpEeCTaHOBOK M COYETAaHHUW IIpH
pemiennn  3agad.  O3HakomyieHue ¢ OuHomoM  HplooToHa U
TpeyroiabHukoM  Ilackand. Pemenwe npakThyeckux  3amad = C
MCI0JIb30BaHNEM NOHATUHN U MPaBUI KOMOWHATOPUKH

OneMeHThI Teopun | M3ydeHne KJIaCCHYECKOTO  ONPENENIEHUs BEPOSTHOCTH, CBOMCTB

BEPOATHOCTEH BEPOATHOCTH, TEOpPEMbI O CyMMe BeposiTHocTell. Paccmorpenue
IIPUMEPOB BBIYMCIIEHUS BEPOSATHOCTEN. Pelienne 3a1ay Ha BBIYUCICHUE
BEPOSITHOCTEH COOBITHIA

IIpencraBnenue JaHHBIX | O3HaKOMJIEHME C TPEACTABIEHUEM UHCIOBBIX JaHHBIX U HX

(Tabnubl, auarpamMmsbl, | XapakTepucTukamu. PemieHue mnpakTHYecKuX 3agad Ha oOpaboTKy

rpaduKn) YHCJIOBBIX IAHHBIX, BBIYMCIIEHUE UX XapaKTEPUCTHK

I'EOMETPUSA

IIpamble u  miockocth B | opMynupoBKa M NPUBEAEHHE JOKA3aTENbCTB MPU3HAKOB B3aMMHOIO

MIPOCTPAHCTBE pacrosoXkeHus IpsSAMbIX U IIocKkocTell. Pacrio3HaBaHue Ha depTexax U

MOJEIIAX PAa3IMYHBIX CIYy4aeB B3aMMHOIO PACIIOJIOKEHUS IPSAMBIX U
IIJIOCKOCTEM, apryMEHTHPOBAaHUE CBOMX CYXJICHHHU. POpMynHpoBaHHE
ONPEACIICHUN, MPU3HAKOB 51 CBOWCTB MapaJUIEIbHBIX U
NEPIEHIUKYISIPHBIX IUIOCKOCTEH, ABYIPAHHBIX U JIMHEHHBIX YIJIOB.
BelltonHEHHE TIOCTPOEHUS YIVIOB MEXKIAY MPSAMBIMH, I[PSIMOM U
IUIOCKOCTBIO, MEXY IUIOCKOCTSIMH T10 OIMCAHMIO U PACIIO3HABAHUE UX
Ha Mozensax. [IpuMeHeHHe INpU3HAKOB M CBOWCTB PACIIOIOKEHUS
HPSMBIX U IIJIOCKOCTEN MU perieHuy 3a1ad. M3o0pakeHre Ha pucyHKax
U KOHCTPYHPOBAaHUE Ha MOJECIAX INEPHEHAUKYJSAPOB U HAKIOHHBIX K
IJIOCKOCTH, NPSIMBIX, NApaJUIEIbHBIX INIOCKOCTEH, YIII0B MEKIY NMPSIMOU




U IUIOCKOCThIO W O0OCHOBaHME TMOCTpoeHHs. Pemenue 3amau Ha
BBIUMCJICHUE T'€OMETPHUYECKUX BeIWYMH. ONMCBIBaHUE PACCTOSHHS OT
TOYKHU [0 IUIOCKOCTH, OT IIPSIMOM A0 INIOCKOCTH, MEXIY IIJIOCKOCTSIMU,
MEXIY CKpPELIMBAIOIIMMUCA NPSIMBIMH, MEXAY IPOU3BOJBHBIMU
¢durypamu B mpoCTpaHCTBE.

DOopMyIMpPOBaHUE MU JOKA3BIBAHME OCHOBHBIX TEOPEM O PACCTOSHUSAX
(Teopem cyliecTBOBaHUs, CBoWcTBa). M300paskeHne Ha ueprexax H
MOJIEJISIX PACCTOSIHUS U 0OOCHOBaHHME CBOMX CyxAeHui. Onpenenenue u
BBIUUCIICHHE DPAacCTOSHUN B mpocTpaHcTBe. [Ipumenenue dopmyn u
TEOpeM IUIAHUMETPUHU AJIs peuieHus 3a1a4. O3HaKOMIICHHE C ITOHATHEM
[IapaJUIEIIbHOTO IIPOEKTUPOBAHUS U €ro cBorcrBamMu. PopMynupoBaHue
TEOpEMBbl O IUIOIAAX OPTOTOHAJBHOM NPOCKLUUU MHOIOYrOJbHUKA.
[IpumeHneHne Teopuu s OOOCHOBAHHUS MOCTPOEHUN M BBIYHMCICHUIL.
ApPryMEHTUpOBaHUE CBOMX CYXICHMM O B3aMMHOM DPAacIlONOXCHUU
POCTPAHCTBEHHBIX (pUTYD.

MHororpaHHuKH

Onucanue M XapakTEpUCTHKA PA3JIMYHBIX BUAOB MHOIOTPaHHHUKOB,
NEepeYnCcICHne WX  DJIEMEHTOB W CBOWCTB.  M300paxkeHue
MHOIOI'PAaHHUKOB M BBINOJIHEHHE IOCTPOCHUS Ha M300paXKEHUAX U
MOJEJIAX MHOTOTPAaHHUKOB. BBIUNCIIEHNE JINHEWHBIX 2JIEMEHTOB U YIJIOB
B IIPOCTPAHCTBEHHBIX KOH(MUIYypalusiX, apryMEHTHpPOBAHHUE CBOUX
cykaeHuil. XapakTepucTUKa W H300paK€HUE CEUEHUs, pPa3BEPTKHU
MHOIOTPaHHMKOB, BBIYUCIIEHUE IUIouanen nosepxHocrei. [loctpoenue
NPOCTEHIINX CeYeHUH KyOa, Mpu3Msbl, mupamusl. [Ipumenenue ¢pakTos
U CBeJCHUH u3 IaHuMeTpun. O3HAKOMIIEHHE C BUJAMH CUMMETpPUN B
NpOCTpaHCTBE,  (POPMyTUpOBAHHE  ONpENENIeHWH U CBOWCTB.
XapakTepUCTUKa CUMMETPUM TEJI BpallleHUs M MHOTIOIPAaHHUKOB.
IIpuMeHeHne CBOWCTB CUMMETPHH MPU pEIIeHUH 3a1a4. Vcrons3oBanue
OpUOOPETEHHBIX 3HAHMM s HUCCIEAOBAaHMS UM MOJIEIUPOBAHUS
HECJIOKHBIX 337ay. }300pakeHHe OCHOBHBIX MHOTOTPaHHUKOB H
BBITNIOJTHEHNE PUCYHKOB 110 YCJIIOBUSIM 3a/1a4.

Tema " IIOBEPXHOCTHU
BpalllCHUS

O3HakoMJIEeHME C BHJAaMU TeJl BpalleHUs, (QOpMYIMpOBaHUE UX
onpezeneHui U cBoiicTB. DopMyIHpOBaHHE TEOPEM O CEYEHMHM IIapa
IUIOCKOCTBIO U IIJIOCKOCTH, KacaTelbHOM K cdepe. XapakTepucTUKa U
n300pakeHne Tel BpalleHUs, UX Pa3BepTKH, ceueHus. Pemenue 3amgau
Ha TIIOCTPOEHHE CEYEHUMN, BBIYMCIEHUE JUIMH, PACCTOSHUMN, YIJIOB,
wiomaned. [IpoBenenne noka3aTeNbHBIX PacCyKICHUN IPU pELICHUH
3aga4. [IppumeHeHne cBOWCTB CUMMETPUHU NPHU PELICHUM 3a7ady Ha Tela
BpalleHus, KoMOuHanuoo Ten. M300pakeHne OCHOBHBIX KPYIJIBIX TN U
BBITNIOJTHEHHE PUCYHKA IO YCJIOBHUIO 3a/1a4u

N3mepenus B reoMeTpuun

O3HakoMJIEeHHME C MOHATHUAMU IUIOMAAM M o0bemMa, aKCUOMaMU H
cBoiictBamu. Pemenue 3amay Ha BBIYMCIECHUE IUIOIIAJEH IUIOCKUX
buryp c NpuUMEHEHHEM COOTBETCTBYIOIIUX (opMya H (aKkToB U3
IUIaHUMETpUH.  M3ydeHue TeopeM O  BBIUUCIEHHH  00BEMOB
NPOCTPAHCTBEHHBIX TeJ, pEUICHHWEe 337ady Ha MNpUMEHeHHe GopMy
BbIUKCIIeHUsS] 00beMOB. M3yueHne Gopmysn 1l BRIUMCIIECHUS TUIOMIAAEH
MOBEPXHOCTE MHOTIOIDAaHHUKOB M Tell BpauieHus. O3HaKOMJIEHHE C
METOJIOM BBIYMCIICHUSI IUIOIIAIN MoBepxHOCTU cheprl. Pemenue 3anay
Ha BBIYMCIICHUE TUIONIAJIEN TOBEPXHOCTH POCTPAHCTBEHHBIX TEII.

KoopauHaTsl 1 BEKTOPHI

O3HakoMJIEHUE C TMOHSATHEM BeKTopa. M3ydeHue nekapTOBOM CUCTEMBI
KOOpJMHAT B IPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM KOOpAMHATAM
TOYEK U IUJIOCKOCTEH, HaXOXJAEHHE KOOpAuHAT Touek. Haxoxxnenue
YpaBHEHUW OKPYKHOCTH, cPepbl, IIIOCKOCTH. BhIuncienne pacCTosSHHMI
MEXIy Toukamu. V3ydeHHe CBONCTB BEKTOPHBIX BEIMYMH, IIPaBUI
pa3joXKeHUs BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUI
HAXO0XJIEHUS KOOPJIMHAT BEKTOpA B MPOCTPAHCTBE, MPaBUJl JEHCTBUN C
BEKTOpaMHM, 3a/laHHbIMH KoopauHatamu. [IpuMeHeHue Teopuu mpu




pelIeHUy 3aJad Ha JACUCTBUA C BEKTOpaMmu. I3ydeHue CKaasipHOro
IIPOU3BENCHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS NPSMOM U IIIOCKOCTH.
IIpuMeHeHre TeopuM IpU PELICHUU 3a1ay Ha JEUCTBHS C BEKTOPAMH,
KOOpJAMHATHBI METOJ, INPHUMEHEHUE BEKTOPOB Ul BBIYHCICHUS
BEIMYMH YIJIOB U paccTOSHUU. O3HAKOMIIEHHE C JI0Ka3aTelIbCTBAMU
TEOpEM CTEPEOMETPUM O B3aUMHOM pPAacCIOJIOKEHUU TMPSAMBIX U
IJIOCKOCTEH C MCIOJIb30BAHUEM BEKTOPOB.




YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHUE
IMPOTPAMMBI YYEBHOM JUCIUIIJIMHBI <MATEMATHKA»

Jliss KauecTBEHHOW OpraHu3alu O00pa30oBaTEIbHOIO IMpolecca JUIs JIUI C COMAaTHYeCKUMHU

3a00J1€BaHUAMU HEOOXOJMMO peIlaTh CISAYIOIUE 3a/1a4H:

— pa3paboTKa TEXHOJOTHI 00yUEHHsI CTYJJCHTOB C COMaTHYECKUMU 3a00JIEBaHUSIMH;

— HCIIOJIb30BaHHUE TEXHUUECKUX CPEJCTB 00yUEHHs B COOTBETCTBUU C HO30JIOTHEH;

— CO3JaHHME CHUCTeMbl MH(OPMAIMOHHOIO O0ecledyeHus KOMIUIEKCHOM  IpogecCHOHATbHOM,
COLMAJIBHOW U ICUXOJIOTMYECKOH aJanTaluy 00y4aroUierocs ¢ COMaTUYeCKMMHU 3a00J1€BaHUAMY;

— TOBBIIICHHWE KBaJU(UKAIMH TMEJarorn4eckux KaJpoB B BOIPOCAX, KACAIOMIMXCS WHKIIO3UBHOTO
00pa30oBaHMs JIUL C COMAaTUYECKUMHU 3a00JI€BaHUAMHU.

Oobpa3oBaTesibHbIE TEXHOJIOTUH

B y4eGHOM mpouecce, HOMUMO JIEKLIUH, KOTOpbIe cocTaBisAoT 6osiee 50% ayauTOpHBIX 3aHATUH,
IIMPOKO HCIOJB3YIOTCS aKTHBHBIC U MHTEpAaKTUBHBbIE (DOPMBI NPOBENEHUS 3aHSTUH, YTO CHOCOOCTBYET
(hOpPMHUPOBAHHIO M PA3BUTHIO OOIIUX U PO(ECCUOHATBLHBIX KOMIICTCHIINN 00yJatONUXCs.

B cootBerctBun ¢ tpedoBanusimu @I'OC CIIO no peanuzanuy KOMIIETEHTHOCTHOTO MOJXOZa
IIpelyCMaTpUBAETCsl HUCIIOJIb30BAHWE B Y4YEOHOM IIpOLIECCE AaKTHBHBIX M HHTEPAKTUBHBIX (OpM
IIPOBEJCHUS 3aHATHI: UCIOJIb30BaHUE JJEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB, TIPYIMIOBBIX
JMCKYCCHM, IEJIOBBIX M POJIEBBIX UI'P, aHAJIN3a MPOU3BOJCTBEHHBIX CUTYAIUH C 11eJbI0 (HOPMUPOBAHUS U
pa3BUTHs TpeOyEeMbIX KOMIIETEHLUH 00y4aroLIXCs.

ITpu 06ydenun u nocieayrouend npoheccuoHaIbHON NesITeIbHOCTH CTYAEHThI C COMAaTHUECKUMHU
HapyleHUsIMU HE HYXJAIOTCS B CIHELHAIbHBIX TEXHUYECKUX CPEICTBAX peadMIUTaLuU U
OPrOHOMHUYECKON aJaNTHUPOBAHHOW cpeae. Y JaHHOW TIpPYHNIBl  CTYJIEHTOB CYILIECTBYET PNl
MICUXOJOTMYECKUX U (PU3MOJOTUYECKMX OCOOEHHOCTEH, KOTOphle HEOOXOIMMO YUECTh IPU OpraHU3aINH
ux o0y4yeHus. [l HUX Ba)KHO JIO3MPOBAHME HArpy3KU MU 00yUEHUH, pABHOMEPHOE pacIpe/iesieHue ee B
TeueHue Bcero cemectpa. llemecooOpazeH KOHTpOJIb 3HAHWW B TEUEHUE CEMECTpa, YTOOBI K Haydaly
3a4eTHO-9K3aMEHAIIMOHHBIX MEpOINPUATUH CTYJEHTHl HE NeperpyXajluch 3aydydBaHHEM OOJBIINX
o0beMoB Marepuana. OOydyeHue CTYIEHTOB C COMAaTHYECKMMH 3a0oyieBaHMSAMH TpeOdyeT 0co0oro
BHUMaHMs U TIOUCKAa MOJXOJ0B B NPOQEeCcCHOHATBHBIX O00pa30BaTENbHBIX OPraHU3alMsIX, YCHIUN
npernoiaBaTeneil, "3MEHeHHUs OpraHu3alui yueOHOro mpolecca.

CrnenunajnbHble yCJI0BUS
B o0yuyeHum Jnui ¢ XpOHMYECKMMH 3a00JIEBaHUSMU  HCHOJB3YIOTCS  CHEIUAIbHbBIE
oOpa3oBaTeNnbHble YCJIOBHS, TIPU3BAHHbIE OOJETYUTH YCBOGHHE HHPOpMAMM U 00ecneduThb
NpoUIAKTUKY AaCTEHUYECKUX COCTOSIHUM U TCHXOAMOIMOHAIBHOIO HANpsOKEHUs, TOBBIIICHHE
¢u3nveckoil 1 yMCTBEHHOH pabOTOCIOCOOHOCTH:
®  ICIIOJIb30BAHUE JOTIOJHUTEIbHBIX UHIUBUAYATbHBIX U MOATPYIIIOBBIX 3aHATHII;
® PEryJIMpoBaHUE TPYIHOCTH U CIOKHOCTH 33/IaHUI TaK, YTOObI OHU COOTBETCTBOBAIM BO3ZMOXKHOCTSAM
00ydJaronuxcs ¢ 00IMM 3a00JIeBaHUEM;

® BApbUPOBAHHME UCTOYHUKOB CAMOCTOSITEILHOIO U3YyUEHMs MaTepHalIa;

® BApbUPOBAHUE CIOKHOCTU KOHTPOJIbHBIX BOIPOCOB;

e npumMeHeHHe U HepeHIIMPOBAHHOIO HHCTPYKTaXKa MPH BBIITOJIHEHUU MPAKTUYECKUX padoT;

® JUIS JIYYLIEro YCBOCHHUsI OOYYalOIIMMUCS UCIONb3YEMBIX TEPMUHOB O(OpMIICHHE JOMOTHUTEIbHBIX
3amucel Ha T0CKe, pa3/laTOYHOro MaTepruasia B MUCbMEHHOU (opme;

® IIpeABbSABICHUE HM3YyYaeMOr0 MaTepuajia C ONOpOM Ha pa3IMYHbIE aHAIU3ATOpPbl (CIyX, 3pEHHE,
ocs3aTeNIbHbIE aHAIU3aTOPbI);

® YeTKoe COOJIOIEHUE aIrOpUTMa 3aHATUS (HAa3BaHUE TEMBI, IOCTAHOBKA II€JIM, COOOLIEHUE U 3alHCh
IIJIaHa, BBIIEJIEHUE OCHOBHBIX ITOHATHI U METOJIOB UX U3YUEHHUS);

e (osee 4acThIi OTABIX, CMEHA BUJIOB JIEATEILHOCTH, Ay3bl 110 X0y 3aHATHII;

¢ MAKCUMAJIbHO PACHINPCHHUC 06pasoBaTean0ro MNpoOCTPAHCTBA 3a CYUCT COLHAJIIBHBIX KOHTAKTOB C



LIIUPOKHUM COLILYMOM;
® AKTUBU3AIMs BCEX KOMIOHEHTOB y4eOHOW e TeTbHOCTH.

[Tpu HanMuuuM 3aIPOCOB OOYHAIOIIMXCS C COMATUYECKUMU HAPYLIEHUSMHU WIH 0 PEKOMEHIAlNH
neJarora-rcuxosiora Juis peacTaBiIeHus ydeOHOTro MaTepuaia co34at0TCsl KOHTEKCTHBIE MHIMBUYaIbHO
OPUEHTUPOBAHHbBIC MYJIbTUMEIUIHBIE IPE3EHTALIUY.

OO0yuaroumMes IPeJOCTaBIAI0TCS YCIYTH ThIOTOpPA Ha MPOTSKEHUN BCEro Mepuoia 00yUdeHHU .

TpeOoBaHNsI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHUYECKOMY O0ecrne4yeHH 0

Peanuzanus nuctumianHel TpeOyeT HaIM4us clieUalbHO 000pYJAOBaHHON y4eOHON ayAUTOpUH C
y4eTOM MOTPEOHOCTEH JHII C COMAaTHYECKUMHU 3abonieBaHMsAMH. Peanmzanms y4eOHOW IUCIUILTUHBI
TpeOyeT Hanmuuus ydeOHOro kabuHera ¢ agoctynoM B HWuTepHer. B memsix xomdoprHOro mocrymna
o0yJaromerocss ¢ COMAaTHMYECKMMHM HapyIICHHSAMH K OOpa30BaHMIO MOXET HCIIOJIb30BaThCA
NEePCOHATBHBIN HOYTOYK AJIS IpueMa-nepenadn yueOHoi nHpopmanuu B AOCTYIHBIX (popmax. B memsax
peanu3alu  aJanTHPOBAHHOW oOpa3zoBaTenbHOM mporpammbel CIIO mpemycMoTpeHa BO3MOXKHOCTh
0o0y4eHMsT C HCIOJb30BAHUEM WHCTPYMEHTapus, MNpPEJCTaBICHHOTO B IeyaTHOH ¢opme, B ¢opme
3JIEKTPOHHOIO JIOKYMEHTA.

[Tpy HamMuuuM 3anpocoB 0OYUYAIOMIMXCS ¢ COMAaTUYECKMMH HapyLIICHUSAMU WU 110 PEKOMEHIaluu
Ie/1arora-rcuxoJiora Juist MpeaCTaBIeHHUs yueOHOro MaTepualla Co3/1at0TCsl KOHTEKCTHbIE MHANBUYAIbHO
OpUEHTUPOBAHHBIE MYJIbTUMEANNHBIE IPE3EHTALIIH.

[Tomenienne kabuMHeTa TOIHKHO YIOBIETBOPATH TpeOOBaHUAM CaHUTAPHO-3HIEMHUO-IIOTUIECKUX
npaBwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ObITb OCHAIlEHO TUIOBBIM OOOPYIOBAaHHUEM,
YKa3aHHBIM B HACTOSIIHUX TPEeOOBAaHUSAX, B TOM YHCIIE CIECHUATM3UPOBAHHOW Y4eOHOW MeOelblo
cpeAcTBaMU OO0Yy4eHHUs, JOCTATOYHBIMM Ul BBIIOJHEHHS TpPeOOBAaHMI K YPOBHIO IOATOTOBKHU
00y4arouxcs.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUalTbHO-TEXHMUYECKOTO OOECIEeYeHHUs MpOorpamMMbl
y4eOHOM TUCIUIUIMHBI «MaTeMaTuka» BXOJAT:

° MHOTO( YHKITHOHATBbHBIA KOMIUIEKC MPENo/IaBaTeNs;

° HarmsaHble MOocoOusi (KOMIUIEKThl Y4eOHBIX TaONMIl, IJIAKaTOB, MOPTPETOB BBIAAIO-IIUXCS YYEHB
MaTEMaTHKOB U Jp.);

° MH()OPMAMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

° KOMIUICKT TEXHHUYECKOH JIOKYMEHTAIMW, B TOM YHUCJIEe TIACIIOPTA Ha CPEICTBA 00yUYe-HUs, HHCTPYKITUH
X UCIIOJIB30BAHUIO U TEXHUKE OE30IIaCHOCTH;

) OubIMoTeYHbIN HOHI.

B Oubnuoreunsnii ¢ona BXoaAT ydeOHUKH, Yy4yeOHO-meToiauueckue KomruiekTol (YMK),
o0ecreynBapIMe OCBOEHHE Y4eOHOW JUCHMIUIMHBI «MaTeMaTuka», pEKOMEHIOBaHHbIE WM
JOMYyUICHHbIE JJIs1  HUCIOJb30BaHUS B  MPO(ECCHOHATBHBIX  00pa30BaTeNbHBIX  OpPTraHU3AIMIX,
peanu3yonmx o0pa3oBaTeNbHYI0 HNPOTpaMMy CpelHero oomero obpa3zoBaHMs B Npeaesax OCBOCHHUS
OIIOII CIIO na 6a3e 0CHOBHOT0 00111eT0 00pa3oBaHUsl.

bubmmoreunslii (GoHI MOXET OBITH JOTOJTHEH SHIUKIONEANUSMH, CIPaBOYHUKAMH, HAYIHOM,
HAY4YHO-TIONMYJISIPHOW W JPYyrol JUTEepaTypoll IO MaTeMaTthke. B mpoiecce OCBOEHUS MPOTrpaMMbI
y4eOHON JMCIUIUIMHBI «MaTemMaTuka» CTYACHTHI JOJDKHBI TIOJIYYUTh BO3MOXHOCTH JIOCTyNa K
AJIEKTPOHHBIM YYEOHBIM MaTepuajiaM M0 MaTeMaTHKe, MMEIONMMCS B CBOOOJHOM JOCTYIE B CETH
WuTepHeT (37eKTPOHHBIM KHUTaM, IPakTUKyMaM, Tectam, Mmatepuanam EI'D u ap.)

PEKOMEHAYEMAS JINTEPATYPA
st ctyneHToB

Amumos III.A. u 1p. MaTtemaTtuka: anreOpa U Hadaja MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTH4ecKoro aHaim3a (6a30BwIid 1 yriyoseHHbIi ypoBHHU).10—11 kiaccer

Aranacsan JI.C., byry3os B.®., Kagomues C.b. u ap. MaremaTnka: anreOpa 1 Hadana MaTreMaTHUYECKOTO
ananmu3a. ['eomerpus. ['eomerpust (6a30BbIii 1 yriuy6nenHsiid ypoBuu). 10—I11kmacesr. — M., 2016.
bamvakoB M.W. Marematuka: yueOHUK Ui CTYA. yupexaeHuit cpen. npod. odpazoBanus. —M., 2019.



bamvakoB M.U. Maremaruka. COOpHUK 3a/1a4 Mpo(UIbHON HANpaBIEHHOCTH: yuel. ocodue Ajsl CTy.
yapexaeHui cpen. mpod. oopazosanus. — M., 2019.

bamvakos M.U. Marematuka. 3agayHuk: y4deO. mocoOue s CTyHd. YyUpexaeHHud cpen. mpod.
obpazoBanus. — M., 2019.

bamvakos M.M. Maremaruka. DJIeKTpOHHBIM y4e0.-METOA. KOMIUICKC ISl CTYI. YYPEKICHHH Cpe.
npogd. obpazosanus. — M., 2019.

bammaxkos M.U. MaremaTuka (6a30Bbiii ypoBeHnb). 10 kiacc. — M., 2016.

bammvaxos M.U. Marematuka (6a30Bbiii ypoBeHnsb). 11 kimacc. — M., 2017.

bammvakoB M.M. AnreOpa u Hadana ananu3a, reomerpus. 10 kmace. — M., 2016.

bammvako M.M. Maremaruka (06a3oBblii ypoBeHb). 10 kmacc. COopHHK 3amad: y4ed. mocobue. — M.,
2019.
bammvakoB M.M. Maremaruka (06a3oBbiii ypoBeHb). 11 kmacc. COopHHK 3amad: y4e0. mocobue. — M.,
2019.

I'yces B.A., I'puropseB C.I'., WBomrmna C.B. Maremaruka mis mnpodeccuii U CHEIUAIBHOCTEH
COIMAIIEHO-9KOHOMHYECKOTO MPpOoduiIs: yIeOHUK Ui CTYI. YUpeXKIEHUH cpena. mpod. oOpa3oBaHUsI. —
M., 2016.

Komsarun FO.M., TkaueBa M.B, ®@enepoBa H.E. u np. Maremaruka: anre6pa u Hagajga MaTeMaTHIECKOTO
aHaym3a. AnreOpa W Havajla MaTeMaTUYECKOro aHanm3a (0a30BbIid U yriyOneHHbIH ypoBHH). 10 Kiace /
noj pea. A.b. Kwmwxkuenko. — M., 2017.

Komsrun F0.M., TkaueBa M.B., ®eneposa H.E. u ap. Matemaruka: anreOpa u Hayasia MaTeMaTH4YE€CKOTO
aHanu3a. Anrebpa W Havajga MaTeMaTU4yeckoro aHanusa (6a30BbI U yriyOneHHbIH ypoBHH). 11 kiace /
noj pea. A.b. Kwmwxkuenko. — M., 2017.

s npenogasaresieit

®enepanbHblif 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparymy». [Tpukas
MunucrepctBa obpazoBanusi U Hayku PD ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuH (eaepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOI0 CTAaHAAPTA CPEAHETO (TIOJIHOT0) 00IIero 00pa3oBaHMI.
[Ipuka3 MunucrepctBa oOpasoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHMM M3MEHEHUIl B
ITpuka3 MunucrepctBa obpa3zoBanus U Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 «O6
YTBEPKACHUM (PeIepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CpPEeAHEro (ITOJIHOTO)
o011ero o6pa3oBaHUs»
[TuceMo /[lemaprameHTa rocyAapCTBEHHOW MOJUTUKUA B cdepe MoAroToBKu pabdouux kazapos u IO
MunucrepctBa oOpa3oBanust u Hayku P® ot 17.03.2015 Ne 06-259 «PexkomeHnanuu no opraHu3alnuu
MIOJIy4EHUs CpeIHero o0uiero o0pa3oBaHus B Mpejieaax OCBOCHUs 00pa30BaTENIbHbBIX IPOTPAMM CPEITHETO
npogeccuoHaIbHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOrO 0OIIero oOpa3oBaHUS C Y4eTOM TpeOOBaHUM
(dbenepalbHBIX TOCYAAPCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB MW TMOIy4aeMOW Tpodeccuu WiIn
CMELUATBHOCTU CPEAHEro NPOoPecCHOHATBHOI0 00pa30BaHUIY.
bammvakos M.M. Maremartuka: KH. [Jis ipernojaBaress: Metoa. nmocooue. — M., 2013 bammakos M.U.,
Lpiranos 111.1. Metoaudeckoe mocodue s nmoaroroBku k EI'D. — M., 2011.
HNHuTepHeT-pecypcsl

www.fcior.edu.ru (MapopMaoHHbie, TPEHUPOBOYHBIE H KOHTPOJILHBIE MAaTEPHAIbI)

www.school-collection.edu.ru (Eaunas xoytekiuu udpoBbix 00pa30BaTEIbHBIX PECYPCOB).

B OubGmuoteunsrii QoHA BXOAAT Y4eOHUKH, ydeOHO-MeTonudeckue KOMIUIeKTH (YMK),

o0ecreunBamIIUe OCBOGHHE Y4YeOHOW JUCHHUIUIMHBI «MareMaTuka», pPEKOMEHIOBAaHHBIC WM
JOMYIIEHHbIE Ui UCHOJB30BaHUS B  Mpo(ecCHOHANBHBIX  O00pa30BaTENbHBIX  OpraHU3aAIUsX,
peaM3yIonmx 00pa30BaTENbHYI0 IPOrpaMMy CpPEIHEro O0Iero oO0pa3oBaHHs B IMpeAeliaX OCBOCHHUS
ITAOII CIIO Ha 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUSI.

bubnuoreunsiit oA MokeT ObITh JOMOJHEH SHLMKIONEAUSMHU, CIIPAaBOUYHUKAMH, HAYUHOH H
HAaY4YHO-TIONYJISIPHOM JIUTEPATYPOMl U Ap.

B npornecce ocBoeHusi mporpamMmbl y4eOHOM TUCHUIUIMHBI «MareMaTuka» CTYIEHThI JOJKHBI
UMETh BO3MOXKHOCTh JOCTyIAa K JJCKTPOHHBIM Y4YeOHBIM MaTepuaiaM IO OCHOBaM O€30TacHOCTH
KHU3HEICATSILHOCTH, UMEIOIIMMCS B CBOOOJHOM JOCTyNe B ceTH VIHTEpHET (RJIIEKTPOHHBIM KHUTAM,
IIpaKTUKyMaM, TECTaM).



KOHTPO.J/Ib 1 OHEHKA PE3YJIbTATOB OCBOEHHSI IPOI'PAMMBbI
AJAIITUPOBAHHOHN YYEBHOU JUCHUIIJIMHBI

KOHTpOJIB N OLCHKa pPE3YJIbTaTOB OCBOCHHA AWCHHUILIMHBI OCYIHCCTBIIACTCA IIPEIIOAaBaTCIcM B

Imponecce NpoBCACHUA NMPAKTHYCCKUX 3aHATHH U TECTUPOBAHHA, a TAKXKE BBIIIOJIHCHUSA O6yLIaIOH_II/IMI/ICH

WHIUBUYAJIbHBIX 3aJJaHUM, IPOEKTOB.

[Tpr HEOOXOAMMOCTH O0YUYAIOUTUMCS TIPEIOCTABIISETCS JOMOJHUTEIHLHOE BpEMSs IS MOATOTOBKU

OTBCTA IIPU NPOXOKICHUN HpOMe)ICYTOHHOI;'I arTeCcTanuu.

Pes3ynomamut 00yuenus

Dopmbl u memoowvt
KOHMPOA U OYeHKU
pe3ynbmamos o0yuenus

3HaTh:

- 3HAYUTh IIOHATHE KOPHsI, CBOMCTBA KOPHEH;

- 3HaTh MOHATHE Jorapu@ma, CBoHCTBa Jorapu(pMoB;

- 3HATh TIOHATHE NIOKA3aTENbHON 1 JToTapu(PMUIECKON PYHKIIUU U UX
CBOICTBA;

- 3HATh CIIOCOOBI PEIICHUS TIOKA3aTEIBbHBIX U JOTapHPMHUECKIX
YpaBHEHUH;

- 3HATh CIIOCOOBI PEIICHUS TIOKA3aTEIbHBIX U JOTapHU(PMHUECKIX
HEPaBEHCTB;

- 3HATh TIOHATHE YHCIOBOW OKPYKHOCTH, KOOPIUHAT HA YHCIOBOM
OKPY>KHOCTH, ITOHTHE CUHYCA, KOCUHYCa U TaHT'€HCa;

- crocoOBI pelIeHUs TPUTOHOMETPUYECKIX YPAaBHEHUH;

- IOHATHE Npeiena (YHKIMU U CIIOCOObI BBIYUCIICHUS;

- MOHATHE TMPOU3BOIHOM, CIOCOOBI U TPaBUIIa BEIYUCIICHHS,;

- ucciieioBaHue (PYHKIMH € TIOMOILIbIO IIPOU3BOJHOM;

- aKCHOMBI CTEPEOMETPHUH;

- IOHATHE NMAPAJUIETBHOCTH MPSIMBIX B IPOCTPAHCTBE, MPSIMOM U MJIOCKOCTH,
MapaJIEIbHOCTD IIOCKOCTEM;

- IpaBUJIa MOCTPOEHUS CEUEHUH;

- 3HAKOMCTBO C (pUrypaMu IUIUHADP, KOHYC U IIPH3Ma

Ymers:

- pelaTh 3aJa4i C KOPHAMU U CTEIICHIMU;

- BBIYMCIIATD JIOrapu(MbI € TOMOLIBIO ONPEAETIEHUS U CBONCTB;

- pemaTh O0Ka3aTelIbHbIC YPABHEHUS U HEPABEHCTBA,

- pemars JorapupMUUECcKue ypaBHEHHs U HEPAaBEHCTBA;

- pemaTh 3aJ1a4i Ha HaX0XJICHUE TOYEK Ha OKPYKHOCTH, KOOPJANHAT TOYEK,
3HA4YECHUM CUHYCa U KOCUHYCAa,;

- YOPOCTHUTbH BBIPAKEHUE C MTIOMOIIBI0 TPUTOHOMETPUUYECKUX (PYHKIIHIA;
- CTPOUTD IpadMKu CUHYC U KOCHHYC;

- pemaTh TPUTOHOMETPUUYECKHUE YPaBHEHNS,

- BBIUMCIIATH MPOU3BOIHYIO U MCCIIE0BATH (PYHKIIMIO C TIOMOIIBIO
MIPOU3BOIHOIM;

- BBIUUCIIATE TIpenien QyHKIUH;

- pemaTh 3aJ1a4i Ha IOCTPOCHUE CEUYCHU;

- pemaTth 3aJa4u Ha HaXOXKJeHHE TUIomaan GUryp u oorema.

Tekymuit,

HrToroBslii KOHTPOJIb
(TecTupoBanue,
NPaKTUYECKUE 3aHATHSA,
(bpoHTaIBHBII onpoc,
VHAMBUIYaJIbHBIN 0IIPOC)




