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1. HOACHUTEJBHAA 3AIINCKA

[IporpamMma oOmieo0pa3oBaTenbHON yueOHOW aucuuiinHa «MaTtemaTHka:
anredpa ¥ HavyaJla MaTeMaTUYeCKOTo aHaIn3a; reoMeTpus» (nainee — «Maremartu-
Ka») MpeJHa3HaueHa Ui U3YYeHUs MaTeMaTUKU B podeccruoHambHbIX 00pa3oBa-
TenabHbIX opranuzanusx CIIO, peanmusyrommx o0pa3oBaTENbHYI0 MPOrPaAMMY
cpenHero oOiero oOpa3oBaHus B Mpejiejax OCBOCHHSI OCHOBHOM MpodeccroHalb-
HOM oOpazoBarenbHOM mporpammbl CITO (OITOIT CITIO) Ha 6a3e ocHOBHOTO 00111€e-
ro o0pa3oBaHusl MpPU TMOJATOTOBKE KBATU(PUIMPOBAHHBIX Pa0dOUUX, CIyXKAIIUX U
CTIEIUAIMCTOB CPEHETO 3BCHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpenuero oOdriero
oOpa3oBaHus, MPEABSIBISEMBIX K CTPYKTYPE, COAEPKAHUIO M PE3yJbTaTaM OCBOE-
HUSI y4eOHOM AUCHUIUIMHBI «MaTeMaTukay, B COOTBETCTBUU ¢ PexoMeHaauusmMu
110 OPTaHM3AIUHY TTOJIYICHHS CPETHETO 00IIero 00pa3oBaHus B MPEAeIax OCBOCHUS
00pa3zoBaTEIbLHBIX TPOTPaMM CPEIHETO MPOodEeCCHOHAIBHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ y4eToM TpeOoBaHul (enepaabHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJydyaeMod mpodeccuud WM CIEIU-
AIBHOCTU cpeAHero mnpodeccruoHansHOro oOpa3zoBanus (mucbMmo JlemaprameHta
roCyapCTBEHHOM MOJIUTUKU B chepe moAroTroBku padbouunx kaapos u 1O Muno-
opuayku Poccuu ot 17.03.2015 Ne 06-259).

Conepsxkanue mporpaMmbl «MaTemaTHKa» HaMpaBJIEHO HA JOCTHXKEHUE Clle-
TYIOIIUX LeJIen:

* obecnieueHre cHOPMUPOBAHHOCTH MPEJCTABICHUN O COLUAIBHBIX, KYJb-
TYPHBIX U HCTOPUYECKUX (PAKTOpax CTAaHOBJICHHS] MATEMAaTHKU;

* obecrnieueHre cHOPMUPOBAHHOCTU JIOTUUECKOTO, AITOPUTMUYECKOTO U Ma-
TEMaTUYECKOTO MBITIUICHHUSI,

» obecrieueHne C(HOPMUPOBAHHOCTH YMEHHM MPUMEHSATH MOJYYCHHBIC 3HA-
HUS TIPU PEIIEHUHN PA3IMYHbIX 3a/1a4;

* obecrnieueHue CPOpPMHUPOBAHHOCTH TPEJACTABICHUN O MaTeéMaTHKE KaK 4a-
CTH OOIIEYETIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIFOIIEM
OIMKCHIBATH U U3Y4YaTh PEAIbHBIC TIPOLIECCHI U SIBJICHUS.

B nporpamMmy BKIIIOUEHO cojeprKaHue, HampaBiIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHITUH, HEOOXOMUMBIX 1Jia KadecTBeHHOro ocBoeHus OIIOIIT
CIIO Ha 6a3e OCHOBHOIO OOIIEro 0Opa3oBaHUs C MOJYYSHHUEM CPEIHETO OOIIEero
oOpa3oBaHus; MPOTPaMMbl MOATOTOBKH KBATM(PHUIIMPOBAHHBIX PaOOYMX, CITyXkKa-
IIUX; TPOrpaMMBbl TTOATOTOBKH criennainuctoB cpennero 3seHa (ITIKPC, TIIICC3).

[Iporpamma yueOHOU AUCHUIUIMHBI «MarteMaThkay SBIISIETCS OCHOBOM st
pa3paboTKu pabodmx MporpaMM, B KOTOPBIX Ipo(deccHoHambHbIE 00pa30oBaTEIb-
HBIC OpraHU3alliH, PEATU3YIONINe 00pa30BaTEIbHYI0 MPOTPaMMy CPEIHEro o0IIe-
ro oOpasoBanus B npeaenax ocBoeHus OITOII CIIO na 6aze 0OCHOBHOTO OOIIETO
oOpa3oBaHUs, YTOYHSIOT COJEpKaHUE YICOHOT0 MaTepuaia, MmocieI0BaTeIbHOCTh
€ro M3y4YeHUs, pacrpeiesieHne yaeOHbIX 9acoB, TEMATHKY pedepaToB, BUIBI CAMO-
CTOSITEJIBHBIX pa0OT, YUYUTHIBAs CIIEU(PHUKY MPOrpaMM MOJTOTOBKH KBATH(PHUITUPO-
BAaHHBIX PabOYMX, CIyXKaIlMX M CIEIHUATUCTOB CPETHEr0 3BEHA, OCBaMBaEMOU
npodeccun win CrenuaabHOCTH.



[Iporpamma MOKET MCHOJIB30BAThCS APYTUMH MPOQPECCUOHAIBHBIMU O0Opa-
30BaTeIbHBIMU OPTaHM3ALMIMHU, PEATU3YIOMIMMHU 00pa30BaTEIbHYIO MPOrpaMMy
cpeaHero obiiero odpazoBanus B npenenax ocBoeHuss ocHoBHor OITOIT CIIO na
6a3e ocHoBHOrO 0601Ier0 0OpazoBanus (IIIIKPC, ITIICC3).

1.1. O0mas xapakTepucTUKA y4eOHOH IU CIUTLIHHbI

Marematuka siBisieTcs GyHIaAMEHTAIBHONW 0011e00pa30BaTebHON JAUCITHU-
TUTMHOM CO CJIOKHUBITUMCS YCTOWUYMBBIM COJICpKAHUEM U OOITUMHU TPeOOBaHUSIMHU
K ITOJTOTOBKE 00YYaIOMIUXCSl.

B nmpodeccronanbHbIx 00pa3zoBaTeIbHBIX OPTaHU3AIUIX, PEATU3YIOMNUX 00-
pa3oBaTeNbHYI0 IPOrpaMMy CpeHero o0Iero oopa3oBaHus B Ipeeaax OCBOCHUS
OIIOII CIIO Ha 0a3e OCHOBHOrO OOHIEro OOpa3OBaHMs, U3YYEHHE MATEMaTUKH
MMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT Tipoduiis npodeccuoHaabHoro oopa-
30BaHMSI.

[Ipu ocBoenuu mpodeccuit CIIO u cnemumansHocteir CIIO ectecTBEeHHO-
Hay4yHoro mnpoduis mpodeccuoHanibHOro oOpaszoBanus, crnenuaibHoctet CIIO
TYMaHUTApHOTO Mpoduis npodhecCuoHaATbHOT0 00pa30BaHMs MaTeMaTHKa H3yda-
ercs Ha 0a3oBoM ypoBHe DPI'OC cpennero obiero oOpa3oBaHus; IMPH OCBOCHUHU
npodeccuit CIIO u cnemumansHocTeld CIIO TexHHWYECKOro W COIMANIBHO-
HPKOHOMHUYECKOT0 Mpoduiiei npodeccuoHaabHOro 00pa3oBaHusl MaTeMaTUKa U3y-
yaetrcs 0osee yriy0JIeHHO, Kak npoduibHas ydyeOHas TUCIUIUIMHA, YYUTHIBAOIIAs
cnenu(prKy OCBauBaeMbIX NpOo(eCcCHil iU CEUaTbHOCTEN.

DTO BBIpaXXaeTcsl B COACP)KaHUHA OOYUYCHHUS, KOJMYECTBE YacOB, BBIIEIsIC-
MBIX Ha M3y4Y€HHE OTACIBHBIX TeM MPOTPaMMBbI, TTyOMHE MX OCBOCHHS CTYJICHTa-
MU, 00beMe B XapaKTepe MPAKTUICCKUX 3aHITHH, BUAaX BHEAYIUTOPHON CaMOCTO-
ATENLHON pabOTHI CTY/ICHTOB.

OO6mume ey N3y4eHs MaTeMaTUKH TPAJAUIIMOHHO PEATM3YIOTCSI B YETHIPEX
HaIpaBJICHUIX:

1) obmiee mpeacTaBiaeHUEe 00 UACIX U METOIaX MaTEMaTHKH;

2) UHTEIUIEKTyaJIbHOE PA3BUTHUE;

3) oBiasieHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

4) BocriUTaTENLHOE BO3/ICHCTBUE.

[Ipodpunuzanus neneil MaTeMaTHYECKOro 0Opa30BaHMS OTPAXKAETCS HA BbI-
Oope MPUOPUTETOB B OpPraHU3AMU Y4EOHOM AESATEILHOCTU oOydaronuxcs. s
TEXHUYECKOTO, COIMaIbHO-PKOHOMUYECKOTO Mpoduiiel npodecCuoHaIbHOTO 00-
pa3oBaHMs BBIOOp IIEJICH CMEIIaeTcs B MparMaTHYEeCKOM HAIpaBIICHUHU, TPEIy-
CMaTPHBAIOIIEM YCHIICHHE W PACIIUPEHUE TPHUKIAJTHOTO XapaKTepa U3ydeHUs Ma-
TEMAaTHUKH, NTPEUMYIIECTBCHHOW OPHUEHTAIMd Ha aJITOPUTMUYCCKUNA CTHIIH MTO3HA-
BaTEIHHOMN JEITENBHOCTH. JIJIT TyMaHUTApPHOTO U €CTECTBEHHO-HAYYHOTO TIpOodu-
Jeit mpodeccroHaasHOTO 00pa3oBaHus 00Jiee XapaKTEPHBIM SIBISICTCS YCHIICHUE
OOIIEKYIBTYPHOUM COCTABIISIIONIEH YIeOHON TUCIUTIIIMHBI C OpUEHTAITUEH Ha BU3Y-
aJIbHO-00pa3HbIN U JIOTHYECKUI CTUIIN Y4eOHOI paboThI.



N3ydyenne mMareMaTHKU Kak MPOQPMIbHON 00I11e00pa3oBaTenbHON yueOHOU
JUCUUIUIMHBI, YYUTHIBAIOLIEH crenuuKy OCBaMBAaEMbIX CTyAeHTaMu mnpodeccuid
CIIO nnu cnenuansHoctH CITIO, oOecnieunBaeTcst:

* BBIOOPOM Pa3IUYHbBIX MOJIX0I0B K BBEJICHUIO OCHOBHBIX TTOHSITHIA;

* (opMHupoBaHMEM CHUCTEMBI YUEOHBIX 3aJlaHui, oOecreunBaromux P dex-
TUBHOE OCYIIECTBJICHUE BHIOPAHHBIX 1I€JIEBbIX YCTAHOBOK;

* 00OTalllEHUEM CIEKTpa CTUJIEH Y4eOHO! IeITeIbHOCTH 3a CUET COriacoBa-
HUS ¢ BEAYIIMMH JCSITEIbHOCTHBIMHU XapaKTepUCTHKAaMHU BBIOpaHHOM mpodeccuut /
CHEUATBHOCTH.

[IpodunpHas coctaBmisionmas oTpaxaercs B TpeOOBaHMSIX K MOJTOTOBKE
OOyJaroIIMXcs B 4aCTH:

* 001Iel cHCTEeMbl 3HAHUM: Co/ep KaTeIbHble PUMEPHI UCTIOIB30BAHUS Ma-
TEMaTHYECKHUX U U METOJOB B MPO(PECCHOHATBHOMN IEATEIbHOCTH;

* YMEHUH: pa3Iuune B ypOBHE TPEOOBaHUM K CIOKHOCTU MPUMEHSIEMBIX aJl-
TOPUTMOB;

* IPAKTUYECKOTO UCMOIb30BaHUS IPUOOPETECHHBIX 3HAHUI U YMEHUN: UHIU-
BU/yaJIbHOTO y4€OHOr0 ONbITa B MOCTPOCHUU MATEMAaTUYECKUX MOJEJNEH, BBINOJI-
HEHHUH UCCIIEI0BATENbCKUX IPOEKTOB.

Taxum o0pa3zoM, peanuzanus coiepKaHus y4eOHON NUCHUIUIMHBI OPUEHTH-
pPYET Ha MPUOPUTETHYIO POJIb MPOIECCYANbHBIX XapaKTEPUCTUK Y4eOHOH paboThl,
3aBHCSIIMX OT MPOoGmiIsi MPoPecCHOHANBHOTO O0pa30BaHUsl, MOJYYCHHUS OIBITa
UCTIONb30BAaHUSI MaTEMATHUKN B COJEPKATENBHBIX U MPOPECCHOHATHHO 3HAYUMBIX
CUTyaIUsIX MO0 CPAaBHEHHUIO C (POpPMabHO-YPOBHEBBIMHU PE3YIbTAaTUBHBIMH Xapak-
TEPUCTUKAMH 00YUYEHUS.

Conepxanue yuyeOHOM TUCHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOB-
HBIMU COJIeP’KaTeIbHBIMU JIMHUAMU O0Yy4EHUS MaTEMaTHKE:

 anreOpanueckasl JIMHUS, BKJIIOYAIOLIAs CHUCTEMATHU3allMI0 CBEACHUHA * O
YuciiaX; U3-yuYeHUEe HOBBIX U 000OIIEHHE paHee M3YUYEHHBIX olepaluil (Bo3Beje-
HUE B CTENEHb, U3BJICUCHUE KOPHSI, JJorapu(PMHUpPOBaHUE, CUHYC, KOCUHYC, TAHTEHC,
KOTaHTe€HC ¥ 00paTHbIE K HUM); U3y4YE€HHUE HOBBIX BUJOB YUCIIOBBIX BBIPAKEHUN U
(GopMyJI; COBEPILICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIIBHON KyJb-
TYpBbl, pacCIIMPEHUE U COBEPIIECHCTBOBAHME ajreOpanydeckoro ammapara, copmu-
POBAHHOT'O B OCHOBHOI IIKOJI€, U €r0 MPUMEHEHUE K PEIICHUIO MATEMAaTHYECKUX U
MPUKJIATHBIX 3a7a4;

* TEOpPETHKO-(DYHKIMOHAIbHAS JIMHUS, BKIIOYAONIAs CHCTEMAaTH3alHI0 U
pacimmpeHue cBeeHui o0 (QyHKIUAX, COBEPIICHCTBOBAHUE TPaPUUECKIX YMEHU;
3HaKOMCTBO C OCHOBHBIMH HJICSIMH M METOJaMH MaTEMAaTHUECKOTO aHaIn3a B 00b-
eMe, TIO3BOJISIONIEM HCCIIE0BATh dJIEMEHTapHbIe PYHKIIMKA U PEIIaTh MPOCTEUIITNE
reoMeTpudeckre, GU3NIECKue U Ipyrue MPUKIaIHbIC 3a1a4H;

* JUHMS YpPaBHEHUN M HEPABEHCTB, OCHOBAHHAsl HAa MOCTPOCHUU U UCCIIENO0-
BaHWU MaTEMaTHYECKUX MOJENIEH, MepeceKaromascs ¢ alireOpanyeckol u Teope-
TUKO-(YHKIIMOHAJIBHON JIMHUSMU U BKJIIOYAIOIIAs Pa3BUTHUE M COBEPIICHCTBOBA-
HUE TEeXHUKH anredpandeckux MpeoOpa3oBaHUM ISl pellieHUs] ypaBHEHUH, Hepa-
BEHCTB U CUCTEM; (POPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH U MCCIEA0BATH MPOCTEi-



1€ MaTeMaTHYeCKrUe MOJIENU MPY PEUIeHUH MPUKIATHBIX 3a/1a4, 33a/1a4 U3 CMEX-
HBIX U CHIEIUATbHBIX JUCIUILINH;

* reoMeTpUYecKas JIMHUS, BKIIOYAIONIasl HATJIsAIHbIE MPEACTaBICHUS O MPO-
CTPAHCTBEHHBIX (PUTypax W HM3y4YE€HHE UX CBOMCTB, (POPMHpPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOT'O BOOOpaXKEHUsI, pa3BUTHE CIIOCOOOB r€OMETPUUECKUX U3MEpe-
HUM, KOOPJAMHATHOTO M BEKTOPHOTO METOJOB JJIA PEIICHUS MATeMaTHYECKUX U
NPUKJIAJAHBIX 337124,

* CTOXACTHYECKas JIMHUS, OCHOBaHHas Ha Pa3BUTUM KOMOWHATOPHBIX yMme-
HUM, TPEICTaBICHUNA O BEPOSITHOCTHO-CTATUCTHMUYECKUX 3aKOHOMEPHOCTSIX OKpY-
YKAIOLLEro MUPA.

Pa3pnenbl (TeMbl), BKIIOYEHHBIE B COJIEpKaHUE YYEOHOUW NHCUMILIMHBI, SB-
JSIFOTCSL OOLIMMH JIJIsT BceX mpoduiiedt mpodeccHoHaIbHOro 00pa3oBaHusl U IpH
BCeX O0OBeMax y4eOHOTO BpPEMEHH HE3aBHCHMO OT TOTO, SBISICTCS JIM ydeOHas
nuciuminHa «MaTtemaTrkay 6a30BOM WM MPOQPUIBHOM.

B npumepHBIX TeMaTHYeCKUX IUIaHaX MPOrpaMMbl Y4eOHBbIM Marepuan
IpeJCTaBlICH B (OpME UepenyIOIIErocsl pa3BepThIBaHUS OCHOBHBIX COJECPKATENIb-
HBIX JIUHUH (anredpandecko, TeOpeTUKOo-QyHKIIMOHAIBHON, YPaBHEHU U Hepa-
BEHCTB, F€OMETPUUYECKOM, CTOXaCTUYECKOM), YTO MO3BOJSET THOKO MCIOJIb30BaTh
UX pacIoJIOKEHUE U B3aMMOCBSI3b, COCTABIATh pabounii KaJleHAapHbIM MJaH, 1o-
pazHoOMy 4epenysi yueOHbIe TeMbI (TJIaBbl yUeOHUKA), YIUThIBas Mpoduis mpodec-
CHOHAJIBLHOTO 00pa3oBanus, cnenuduky ocBanBaemoi npodeccuu CIIO unu cre-
nuansHocTH CIIO, rimyOuHy M3y4yeHus: Marepuana, ypoBEHb IMOJATOTOBKH CTYJEH-
TOB IO MPEIMETY.

[IpennaraeMbie B MPUMEPHBIX TEMAaTHYECKUX MJIaHAX pa3HbIE 00BEMBI yUeo-
HOTO BPEMEHH Ha M3Y4YEHHUE OJHOHN U TOH K€ TeMbl PEKOMEHIYETCS UCIIOIb30BaTh
JUTSL BBITIOJTHEHUSI Pa3IMUHBIX y4eOHBIX 3amaHuil. TeM caMbiM pa3nudusi B TpeOo-
BaHUAX K pe3ysbTaraM OOyueHHs MPOSBATCS B YPOBHE HABBIKOB IO PEILIECHUIO 3a-
Jla4 ¥ OTBITE CaMOCTOATENbHON padoThl. M3yuenue o6meodpa3oBaTebHON yueo-
HOW UCHUIUINHBI «MaTeMaTHKay 3aBepIlaeTcs MOIBEJEHUEM UTOrOB B (hopMe IK-
3aMEHa B paMKax NMPOMEKYTOYHON aTTeCTallMM CTYACHTOB B IPOLIECCE OCBOEHUS
ocaoBHoi OINOII CIIO ¢ nmonyuenuem cpeanero odmiero odpazosanus (IITIKPC,
[TIICC3).

B pazpene mporpammbl «CopepxaHue yuyeOHOW AMCUUIUIMHBD) KypCHBOM
BBIJICTICH MaTepuall, KOTOPhI MpH W3YyYCHHH MaTeMaTHKH Kak 0a30BOH, Tak U
npo@rIbHON y4eOHOM NUCHUIUIMHBI, KOHTPOJIIO HE MOJJICKHUT.

1.2. MecTo y4eOHOM JMCHUILIMHBI B Y4eOHOM IJIaHe

VYueOnast mucrumuinHa «Marematuka: anrebpa W Havyajla MaTeMaTHYeCKOTO
aHaJIN3a; TEOMETPHUS» SBISETCA YICOHBIM MPEIMETOM 00s3aTeIbHON MPEeIMETHOM
obnactu «Maremaruka u uapopmarukay OI'OC cpeanero odiero oopazoBaHus.

B npodeccronansHbix 00pa3zoBaTEIbHBIX OPTaHU3AIUAX, PEATU3YIOMNUX 00-
pa3oBaTeNbHYI0 IPOrpaMMy CPeTHETo o0IIero oOpa3oBaHMsl B IIpeeiaax OCBOCHHUS
OIIOIT CIIO na 6a3e ocHOBHOro 0OIIEro oOpa3oBaHUA, y4eOHas JUCLMILIMHA



«Marematuka» wu3y4aercss B 0011e00pa3oBaTelbHOM IMKIJIE Y4YeOHOTO IIIaHa
OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYEHHEM CPETHETro
obmrero odpazosanus (IIITKPC, TITICC3).

B yue6nsix mianax IITKPC, I[ITICC3 yuebHas nucuuiuinHa «MaTtemaTHkay
BXOJUT B COCTaB OOIIUX 00I11c00pa3oBaTeIbHbIX YUeOHBIX AUCIUILINH, (OPMUPY-
€MBIX U3 00s3aTeNbHbIX NMpeaMeTHIX obacteit ®I'OC cpennero obdirero odopazo-
Banus, g npodeccuit CIIO wmm cnermuansHocTedt CIIO COOTBETCTBYIOIIETO
npoduis mpodeCcCHOHATBHOTO 00pa30BaHMS.

1.3. Pe3ysibTaThl 0CBOCHUSI Y4eOHOW TUCHUNIIMHBI

OcBoenue coaepkanusi yaeOHON TUCITUTIIMHBI «MaTemaTuka» obecreqnBa-
€T JOCTIKEHUE CTyICHTaMU CIEAYIOUIUX Pe3y1bmanog.

* IUYHOCMHBIX:

— c(OpMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YHUBEPCAIHLHOM
S3BIKE HAYKH, CPEJICTBE MOJICIUPOBAHUS SBJIICHUN U MPOIECCOB, UJIEIX U METOAaX
MaTEeMaTUKH;

—— TNOHMMAaHWE 3HAYUMOCTH MAaTEMAaTUKU JJIs1 HAyYHO-TEXHHUYECKOTO MpO-
rpecca cOpMUPOBAHHOCTh OTHOIICHHS] K MaTeMaTUKE KaK K 4acTu OOIlleyesoBe-
YECKOM KyJIbTYPhI Ue€pe3 3HAKOMCTBO C MCTOPHUEH Pa3BUTHUS MaTEMaTUKH, SBOJIO-
LIUEN MaTEMaTUYECKUX UJIEH;

—— pa3BUTHE JOTUYCCKOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYCCKOU KYJIBTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOMMOM
JU1st Oyayien mpodecCuoHaIbHON IeITeIbHOCTH, AJIsl TPOIOHKEHUs 00pa3oBaHus
U cCaMO00Opa30BaHMS;

—— OBJIAJICHUC MATEMATHYCCKUMHU 3HAHUSAMHU U YMEHUSMH, HEOOXOIMMBIMH
B TIOBCETHCBHOW XW3HMU, JJIT OCBOCHUS CMEXHBIX €CTCCTBEHHO-HAYYHBIX JHCIIH-
IUIMH Y JUCHUIUIMH TPO()ECCHOHATBLHOTO MUKIIA, JJIS TMOJyYeHHs 00pa30BaHUs B
00JacTsX, HEe TPEOYIOIIUX YIITYyOJIeHHOM MaTeMaTH4eCKOU MOATOTOBKY;

—— TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMmo0o0pa3o-
BaHUIO, HA MPOTSHKEHUH BCEH JKU3HU; CO3HATEIILHOE OTHOIIIEHNE K HETIPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHUIO YCIICIIHON MpodecCuoHaabHON 1 OOIIECTBEHHON Jes-
TEJILHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW TBOPYECKOW M OTBET-
CTBECHHOM JICATCIHHOCTH;

—— FOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO MOJIE3HOH, yU4eOHO-UCCIIEI0BATEIHCKOM, MPO-
CKTHOH M IPyTUX BUIAX JEATCILHOCTH,

—— OTHOIIIEHHUE K NMPOhHEeCCHOHAIBHOM ACSATEILHOCTH KaK BO3MOXKHOCTH y4a-
CTUSl B PEIICHUM JIMYHBIX, OOIIECTBCHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIb-
HBIX MTPOOJIEM;

* MemanpeomMemHuix:

—— YMEHHE CaMOCTOSITEIIbHO OMPEEIATh MEeNId ACSTETPHOCTH U COCTABIIATh
TJIaHBI JIEATETHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KO-
PEKTUPOBATH JIEATEILHOCTD; UCIOIH30BaTh BCE BO3MOXKHBIE PECYpPCHI JJIsl JOCTH-



JKEHUs TOCTaBIICHHBIX IIEJIEM W peain3allii IJIAaHOB JESTEIHHOCTH, BHIOMPATH
YCHEIIHbIE CTPATETUU B PA3TIUYHBIX CUTYaILMSIX;

—— yMEHHUE NMPOAYKTHUBHO OOIIATHCA M B3aUMOJICHCTBOBAThH B MPOIIECCE COB-
MECTHOM AESTENbHOCTH, YUUTHIBATh MO3UIIMK JIPYTUX YYACTHUKOB JIESITEIILHOCTH,
s PekTUBHO pa3peniaTh KOHPIUKTHI;

—— BJAJICHUE HABbIKaMM TMO3HABaTEIbHOM, Y4eOHO-HMCCIEAOBATEIbCKON U
MPOEKTHOM AESATENHHOCTH, HABBIKAMHU pa3pellIeHus MpobiieM; CriocOOHOCTh U To-
TOBHOCTh K CaMOCTOSITEIbBHOMY TTOMCKY METOJOB PEIICHHS MPAKTUYECKHUX 3ajad,
MPUMEHEHUIO PA3IMIHBIX METOIOB TTO3HAHMUS,

—— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIHLHOW HWH(GOPMAIIMOHHO-
MO3HABATEIILHOM JIEATEILHOCTH, BKIIFOYAsl YMEHUE OPUCHTHUPOBATHCS B PA3IMUHBIX
HUCTOYHHUKAX WH(GOPMAINK, KPUTHICCKH OICHUBATh U MHTEPIPETHPOBATH UHAPOP-
MaIIMIo, MOTYYaeMy0 U3 Pa3INIHBIX UCTOUYHUKOB;

—— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHUE SICHO, JJIOTUYHO U TOYHO U3-
Jarath CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE SI3bIKOBHIE CPEJICTBA;

—— BJIQJICHUE HABBIKAMU I1O3HABATEIBHOU pe(IIeKCUU KaK OCO3HAHUS CO-
BEpIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJITATOB U OCHOBA-
HUH, TPAHUIl CBOETO 3HAHUS U HE3HAHUS, HOBBIX TTO3HABATEIBHBIX 3a/1a4 U CPE/ICTB
JUTSL X TOCTHXKEHUS,

—— IIEJICYCTPEMJICHHOCTh B MOUCKAX M MPUHATUU PEIICHUH, COOOpa3UTENb-
HOCTh ¥ UHTYHITUS, PA3BUTOCTh MPOCTPAHCTBECHHBIX MPEACTABICHHI; CTOCOOHOCTh
BOCIIPHHUMATh KPACOTy M TAPMOHHUIO MHPA;

* NPeOMEemHbIX:

— c(hopMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKE KaK 4YaCTH MUPOBOM
KyJbTYpPhl M1 MECTE€ MAaTEMaTHKU B COBPEMEHHOH IMBHJIM3AINH, CTIOCO0aX Omurca-
HUS SBJICHUN PEaIbHOTO MHPa HA MAaTEMAaTHICCKOM SI3BIKE;

— c(OpPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMATHUYECKUX MOHATHUSIX Kak
BOKHEUIITUX MATeMATHUYECKUX MOJENSIX, TMO3BOJISIIONIUX OMUCHIBATH M M3ydyaTh
pa3HbIe MPOIIECCHl U SBJICHUS;, TOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTUYECKOTO TO-
CTPOEHUSI MAaTEMaTUYECKUX TCOPU;

—— BIIJICHUE METO/IaMH JI0Ka3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHHUE UX
MPUMEHSTh, IPOBOJUTH JI0Ka3aTEIbHBIE PACCYKIICHUS B XOJI€ PELICHUS 3a/1ay;

—— BJIaJICHUE CTaHJAPTHBIMHU MPUEMaMU PEIICHUS PAIlMOHAIBHBIX U Hppa-
IIUOHAIBHBIX, TMOKA3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpaBHECHUN U
HEPaABEHCTB, WX CHCTEM; HCIOJIb30BAaHUE TOTOBBIX KOMITHBIOTEPHBIX MPOTPaMM, B
TOM YHCJIC JIJIS IOMCKA IyTH PEIICHUS Y WJUTFOCTPAIIUH PEIICHNUS YPAaBHCHHUIA B He-
PaBEHCTB;

—— c(hopMUPOBAaHHOCTH MIPEACTABICHUA 00 OCHOBHBIX MOHATHSAX MaTeMaTH-
YECKOTO aHaju3a M MX CBOMCTBAX, BJIAJICHUC YMEHHUEM XapaKTEepPU30BaTh IMOBEIIC-
HUEe (YHKIMN, UCTIOIH30BAHKE TTOJIYYCHHBIX 3HAHUUW JIJIS OTMCAHMS U aHAJIHM3a pe-
aJIbHBIX 3aBUCHUMOCTEH;

—— BIIQJICHUE OCHOBHBIMH TMOHSATHUSMHU O TUIOCKMX M TPOCTPAaHCTBEHHBIX
TeOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAaX; CHOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh reOMETpUUEcKre (GUTYpPHI HA YEPTEKAX, MOJICIISAX U B pealbHOM MH-



pe; MpUMEHEHNe M3yYeHHBIX CBOMCTB reOMETpUYECKUX (GUryp U GopMmys ajs pe-
LICHUS T€OMETPUYECKUX 3a7a4 U 3374 C IIPAKTUYECKUM COACPIKAHUEM;

—— c(OPMHUPOBAHHOCTh MPEACTABICHUIN O Ipoleccax U SBICHUSIX, UMEIO-
IIUX BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEajbHOM
MHUpE, OCHOBHBIX INOHATUAX JIEMEHTAPHON TEOPUU BEPOATHOCTEW; YMEHUN HaAXO-
JUTh U OLICHUBATh BEPOATHOCTH HACTYIUIEHUsI COOBITUN B MPOCTEHIINX MpaKTHYe-
CKMX CUTYyallMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEIUYMH;

—— BJAJCHUE HAaBBIKAMH HCIIOJIb30BAaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPO-
rpaMM IIpY PEUIEHUN 3a/1a4.



2. COAEP)KAHUE YYEFHOU JUCIHUATLJIAHBI

2.1. TemaTuuyeckuii JIaH U coae

JKaHue Y4eOHOM TN CIUIIINHbI

KoanuecTBo 4acoB Ha

pasnes
H Aynu- Camocro-
anMeHOBaHUe pa3esia Tembl pazaesna
TOpHasi | fiTeJbHAsl
padora, padora,
yac yac
BBeaenune 2
Pazngen 1. YMCJIOBBIEU | 7 5 Tema 1.1 JletfictBuTenbHble yncia. Yuc-
PAIIMOHJIBHBIE BbIPA- JIOBBIC BBIPAKCHUS
KEHUIS 9 S Tema 1.2 ParmonanbHble BEIpQKEHUS
Pa3nen 2. ®YHKIIUU 9 5 Tema 2.1 @ynkuus, e€ cBOMCTBA U Ipa-
bux
9 5 Tema 2.2 [Ipeo6pa3zoBanust rpaguKoB
byHKIMMA
9 5 Tema 2.3 KopeHb HaTypajabHON CTENEHU
9 5 Tema 2.4 CreneHHast QyHKIHS
9 5 Tema 2.5 [lokazarenbHast QyHKIHS
9 5 Tema 2.6 Jlorapudmuueckas QyHKIUS
Pa3nen 3. IPSIMBIE U 9 5 Tema 3.1 IlapannenbHOCTh NPSIMBIX U
IHJIOCKOCTMU B ITPO- IUIOCKOCTEN
CTPAHCTBE 9 ) Tema 3.2 [lepneHIUKYISIPHOCTD NPSAMBIX
1 IJIOCKOCTE!
Pa3nes 4. BEKTOPBI U 9 ) Tema 4.1 JlexkapToBa cuctemMa KOOpIu-
KOOPJIWHATBI HAT B IIPOCTPAHCTBE
9 5 Tema 4.2 BeKTOpbI B IPOCTPAHCTBE
Paznen 5. TPUTOHO- 9 5 Tema 5.1 Tpuronomerpuyeckas GpyHk-
METPUsA s
9 5 Tema 5.2 [IpeoOpa3oBaHme TPUTOHOMET-
PUYECKHX BBIPAKCHHIA
9 5 Tema 5.3 Tpuronomerpuyeckre ypaBHe-
HUS
Pa3nes 6. HAYAJIA MA- 9 5 Tema 6.1 Teopus npenenos
TEMATHYECKOI'O AHA- | 9 5 Tema 6.2 ITponsBoaHas
JIH3A 9 5 Tema 6.3 OnpeneneHHbI HHTErpall
Pa3nen 7. MHOTOI'PAH- | 9 ) Tema 7.1 MHOrorpaHHuKu
HUKW 1 KPYTJIBIE TEJTA 9 5 Tema 7.2 Tena BpaieHus
9 5 Tema 7.3 O0beMbl TN
Pa3znen 8. KOMBUHATO- |9 7 Tema 8.1 Craructuka
PUKA, CTATUCTUKA 1 9 5 Tema 8.2 KomOuHaTopuka
TEOPHUS BEPOSTHO-
CTEN 9 7 Tema 8.3 Teopwst BEpOsSTHOCTEH
Pa3znen 9. YPABHEHUSA U | 9 5 Tema 9.1 Pemenue ypaBHeHMI U HEpa-
HEPABEHCTBA BEHCTB
9 5 Tema 9.2 Pemenne cucrem ypaBHEHUH 1
HEPABEHCTB
UTOoro 234 134




3. XAPAKTEPUCTUKA OCHOBHbIX BUJI0B
YYEBHOMU JAEATEJIBHOCTU CTYJAEHTOB

HaumeHoBaHue pasjesa/TeMbl

Buabl yueOHbIX neiicTBUi

BBenenne

O3HakoMJIEHHE C POJIbI0 MaTEeMaTUKH B HayKe, TEXHHUKE, KO-
HOMUKE, THOOPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKON /esl-
TeabHOCTH. O3HAKOMIIGHHE C LEJIAMH W 33JladaMu W3y4deHUs
MareMaTuku npu ocBoeHuu mnpodeccuid CIIO u cnernuanbHO-
creit CI10

AJITEBPA

Pa3BuTHe NOHATHS O YHCIIE

Brimonnenue apupmerndeckux ASHCTBUI Hall YUCIaMHU, COYeTast
YCTHBIE U TNCbMEHHBIE ITPUEMBI.

Haxoxxnenne npuOIMmKEeHHBIX 3HAUCHUH BEIMYMH U MOTPEIIHO-
cTel BbIYMCIIEHUH (aOCOIIOTHOM M OTHOCHUTENIBHOMN); CpaBHEHUE
YHUCJIOBBIX BBIPAKECHUN.

Haxoxxaenue omub0Kk B MpeoOpa3oBaHUAX M BBIYUCICHUAX (OT-
HOCHTCSI KO BCEM IIYHKTaM IIPOTrPaMMbl)

KopHuu, crenenu, jorapugmsl

O3HaKOMJIEHHE C MOHSATUEM KOpPHSI N-H CTENEHH, CBONCTBAMH
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyJIUPOBAHUE OIPEIEICHUS KOPHS U CBOMCTB KOpHEHN. BbI-
YHCJICHUE U CPAaBHEHUE KOPHEW, BBIIIOJIHEHNE NIPUKUKN 3HAYE-
HHUSI KOPHSI.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHHM, colep-
KALIMX PagUKaIbI.

Beinonnenue pacueToB 1o ¢popmysam, CoaepKalUM paJuKaibl,
OCYILIECTBIISASL HEOOXOUMbIE TIOJICTAHOBKH U MPeoOpa3oBaHMUsL.
OmnpeneneHne paBHOCUIBHOCTU BBIPAXKECHUM € paJuKalaMu.
Pemenue nppanroHanbHbIX YpaBHEHUH.

O3HaKOMJIEHHE C MOHATHUEM CTENEHU C JEHCTBUTEIBHBIM MOKa-
3aTelIeM.

HaxoxxaeHue 3Hau€HU CTEeNeHH, UCIIOb3ysl IPU HEOOXOJMMO-
CTH MHCTPYMEHTAJIbHBIE CPEJCTBA.

3anuchIBaHUE KOPHS N-il CTENeHM B BHUJIE CTENEHH C JPOOHBIM
TOKa3aTeeM U Ha00O0poT.

DopMynMpOBaHHUE CBOMCTB CTENEHEH. Brluncienue creneHen ¢
palMOHANBHBIM I10KA3aTEJIEM, BBINOJHEHUE INPUKHUJIKU 3Haye-
HUs CTEIIEHH, CPABHEHUE CTEIIECHEH.

[IpeoOpa3oBanne YUCIOBBIX U OYKBEHHBIX BBIPaKEHUH, COIEP-
JKalUX CTENEHHU, NMPUMEHsS CBOWCTBA. PellleHHe mokas3arelb-
HBIX YPAaBHEHUM.

O3HakOMJIEHHE ¢ MPUMEHEHHEM KOPHEW U CTENEHEW IPH BbI-
YUCJICHUU CPEIHMX, JEICHUHM OTPE3Ka B «30JIOTOM CEUYECHHM.
PelreHne NpukIIagHbIX 3a/1a4 Ha CJIOXKHBIE IIPOLEHTHI

IIpeoOpa3oBanme ajnredopanye-
CKHMX BBIPaKeHHH

Brinonnenue npeoOpa3zoBaHuil BeIpaXeHU, pUMeHeHue ¢Gop-
MYJI, CBA3aHHBIX CO CBOMCTBaMHU CTETIEHEH U JTorapu(moB.
Ompenenenne 00JacTH JAOMYCTUMBIX 3HAYCHHH JorapudmMmye-
CKOT0 BbIpakeHus1. Pemenue norapuMuyeckix ypaBHEHUH

OCHOBBI TPUTOHOMETPUHN

OcHOBHBIC MOHATHSA

N3yueHne paguaHHOrO METOJA U3MEPEHUS YIJIOB BPALLCHUS U
UX CBSI3U C IpaJycHOll Mepoil. M3o00pakeHne yrioB BpalieHUs




Ha OKPYXXHOCTH, COOTHECCHHME BEIIMYMHBI yIjla C €ro pacroio-
xkeHueM. DopmynupoBaHUE ONPEIEICHUNM TPUTOHOMETpHUYE-
CKUX (YHKUMH A YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IPSIMO-
YTOJIBLHOTO TPEYrOJbHUKA U OOBSICHEHUE WX B3aMMOCBSI3U

OcHoOBHbIE TPUTOHOMETPUYECKHE
TOKIeCTBa

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIACCTB IS
BBIYHCIICHHS 3HAYCHUN TPUTOHOMETPUYECKUX (DyHKIIUN 110 O11-
HOU U3 HUX

IIpeoGpa3oBanus npocreimmx
TPUTOHOMETPHYECKHUX BbIpaie-
HUH

W3yuenne 0CHOBHBIX (POPMYII TPUTOHOMETPUH: (OPMYIIBI CII0-
KEHUs, yIBOCHHS, IPEOOPa30BaHU CYMMBI TPUTOHOMETpHYE-
CKuX (DYHKIHMH B IPOM3BEICHUE U IPOU3BEACHUS B CYMMY H
IIPUMEHEHHE TP BBIYUCICHUN 3HAYEHUS TPUTOHOMETPHUIECKO-
T'O BBIPOKEHHS U YIIPOIICHHUS €T0.

O3HaKOMJICHHE CO CBOMCTBAMU CHUMMETPHUHU TOYEK HA CIUHHY-
HOM OKPY>KHOCTH M MIPUMEHEHHE UX JJIs1 BBIBO/IA (POPMYIT ITPH-
BEJICHUS

IIpocreiimme TpUroHoMeTpHYe-
CKHe YpaBHEHHsI U HEPaBeHCTBA

Pemenue no ¢opmynaMm M TPUTOHOMETPUYECKOMY KpPYTy HpoO-
CTEHIIMX TPUTOHOMETPUYECKUX YPABHEHUI.

[IpumeHeHHne OOLIMX METOJIOB peIleHUs] ypaBHEHUH (mpuBee-
HHE K JIMHEHHOMY, KBaJIpaTHOMY, METOJ Pa3JIOXKEHUSI HAa MHO-
KHUTEIH, 3aMEHbl IIEPEMEHHOM) MpPU PELIeHUH TPUTOHOMETPHU-
YECKHUX YPaBHEHUM.

YMeHHe OTMeuYaTb Ha KPYyre PELICHHs IMPOCTEUIIUX TPUIOHO-
METPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
apPKTaHI'eHC YucJIa

O3HakoMIIEHHE C HOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX
GyHKIHH.

H3yuyenue onpeneneHuii apkCHHyca, apKKOCUHYCA, apKTaHI€H-
ca yucia, (opMyJIUpOBaHUE UX, U300paKEHNE HA €AMHUYHOM
OKPYKHOCTH, IPUMEHEHHE IIPU PEIICHUU YPAaBHEHUN

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTHe 0 HENPEPBLIBHOCTH
byHkuun

O3HaKOMJIEHHE C MOHSATHEM NEPEMEHHOH, MpUMepaMu 3aBUCH-
MOCTEW MEX1Y IIEPEMEHHBIMH.

O3HakoOMJIEHHE C TOHATHEM rpaduka, ompeleneHue MpUHA-
JISKHOCTU TOUKU Tpaduky ¢pyHkuuu. Omnpenenenue mno Gopmy-
Je mpocTeleil 3aBUCUMOCTH, BUAa ee rpaduka. Beipaxkenue
1o opMysie 0AHOI epeMeHHO! uepe3 JIpyrue.

O3nakomiieHne ¢ omnpezeneHueM (QyHKIUH, GopMyTupoBaHHE
ero. Haxoxaenue o0nactu onpeaeneHust U 00JacTH 3HAYECHUN

byHKIIUHN

CBoiicTBa QyHKIUH.
I'padguyeckast MHTEepHIpeTanus.
IIpuMmeps! PyHKIHOHATBHBIX
3aBMCHMOCTEH B peajibHbIX IPO-
neccax M siBJICHUAX

O3HakoMJIeHHE C TpUMepaMu (PYHKIIMOHATBHBIX 3aBUCUMOCTEH
B peaIbHBIX MPOIIECCAX U3 CMEKHBIX TUCIUILUINH.
O3HakoMJIeHHE C J0Ka3aTeIbHBIMH PACCYKIECHUSIMH HEKOTO-
pPBIX CBOWCTB JTMHEWHOW W KBagpaTUIHOW (DYHKIMH, MpoBee-
HUE HCCIIEeIOBAaHUS JIMHEWHOH, KyCOYHO-JIMHEWHOH, IpoOHO-
JUHENHON M KBaJpaTH4HON (QYHKUMH, MOCTpoeHHe ux rpadu-
koB. [loctpoenue u urenue rpaduxos ¢pyHkiuii. UccinenoBanue
¢byakmun. CoctaBieHue BUIOB (YHKIHMA MO JaHHOMY YCIIO-
BHIO, PEILICHUE 3a/1a4 HA YKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu

Oo0paTHble pyHKIMH

N3yuenune noHsATHs oOpaTHOW (YHKIMH, ONpeNelieHue BUIa U
nocrpoeHue rpaduka oOpaTHOl (yHKIHMH, HAXOXKACHHUE ee 00-
JacTH ompeneneHuss W oOnactu 3HaueHui. I[lpumenenue
CBOMCTB (DyHKUMH NpU MCCIEAOBAHUN yYpaBHEHUH M pelIEHUH




3a71a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CJIOXKHON (PYHKIUHU

CreneHHble, NOKa3aTelbHbIE,
Jorapugmuyeckue 1 TPUTrOHO-
MeTpUYecKue (PYHKIMHU.
OOpaTHbIe TPUTOHOMETPHUYECKHUE

byHkunn

Brruucnenue 3naueHuit GyHKIMHA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenue MONIOKEHUSI TOUYKH Ha rpaduke Mo ee KOOopIuHa-
TaM U Ha00OpoT.

Hcnonp3oBanue CBOMCTB (YHKUMH Ui CpaBHEHHS 3HAUCHHIMA
cTerneHel u jorapu@mos.

[TocTpoenne rpadukoB CTENEHHBIX U JOTapuPMHUIECKHX (PYyHK-
HAH.

Pemenne moka3aTenbHBIX W JIOTapU(MUUECKUX ypaBHEHUN H
HEpPaBEHCTB I10 U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHHE C IIOHSATHEM HENPEPHIBHOM IEPUOANYECKON
¢byHkuuu, GopMyIMpOBaHHUE CBOMCTB CHHYCAa U KOCHHYCa, IO-
CTpOEHHUE UX TPa(UKOB.

O3HakoMJIEeHHE C HOHATHEM TapMOHHUYECKHX KOJeOaHUN WU
[pUMepaMu TapMOHUYECKUX KOJEOaHUW [UIsl ONUCAaHUs Ipo-
LIECCOB B (PU3UKE U JPYrux 00JacTAX 3HAHUS.

O3HakoMJICHHE C TIOHATHEM Pa3pBIBHOM MEpUOANYECKOil (QyHK-
Uy, (GOpMyJIHpPOBaHUE CBOWCTB TaHNeHCa M KOTAHIEHca, MO-
CTpOEHHE UX TPaUKOB.

[IpumeHeHure cBOMCTB (DYHKUMH JUIsl CpaBHEHUs 3HAYEHUH TpH-
TOHOMETPUYECKUX (QYHKIUH, PEUICHHS TPUTOHOMETPUYECKHUX
YpaBHEHUH.

[Toctpoenue rpa¢pukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHK-
LUH U omnpeieNnieHue 1o rpadukaM uX CBOUCTB.

Brimonaenue npeobpa3zoBanus rpaguKoB

HAYAJIA

MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJbLHOCTH

O3HakOMJICHME C IOHATHEM YHUCIIOBOM IOCIEA0BATEIbHOCTH,
crocobaMu ee 3a7jaHsl, BBIYMCIEHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHSATHEM IIPEJIENA MTOCIEN0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIECHHUEM CYMMbl O€CKOHEYHOI'O YHCIIO-
BOTO psifia Ha MPUMEpPE BBIUMCIEHUS CYMMBbl OECKOHEYHO YObI-
BaloOIEe r€OMETPUYECKON TPOTPECCHH.

Pemienue 3amau Ha mpUMeHeHHE POPMYIIbI CyMMbI OECKOHEYHO
yObIBaIOLIEi reOMETPUUECKON TPOrPECCUU

IIpousBoaHas M ee IPUMEHEHUE

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3ydenue u popmyaupoBaHue ee MEXaHUYECKOTO U T€OMETPHU-
YECKOT'0 CMbICIA, U3YUYEHUE aJTOPUTMA BBIYMCIIEHUS TIPOU3BO-
HOM Ha IIPUMEpPE BBIYUCIECHUS MTHOBEHHON CKOPOCTH M YIJIOBO-
ro kKoaduimeHTa KacaTeaIbHOM.

CocraBneHre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.
VYcBoenue npaBuil AuQQepeHIupoBaHus, TaOIUIBI TPOU3BOI-
HBIX AJIEMEHTapHbIX (PYHKIMHA, TpUMeHeHue A AuddepeHin-
poBaHuUs GYHKLUH, COCTABICHUS ypaBHEHUS KacaTeIbHOM.
N3ydyeHue TeopeM 0O CBA3U CBOMCTB (YHKIMH M MPOU3BOIAHOM,
(opMyIHpOBKaA HX.

[IpoBenaeHne ¢ MOMOIIBIO MPOU3BOIHON HCCIEAOBaHUS (DYHK-
UM, 3aaHHOW (GOpMYIOH. YCTaHOBIIEHHE CBSI3U CBOMCTB
(yHKIIUU ¥ IPOU3BOIHOM 1O MX rpaduKam.

[IpumeHneHne MpOU3BOIHON [UIsl pEIICHUs 3a/ad Ha HaXOxXJe-
HUE HaumOOJbIIETr0, HAMMEHBIIET0 3HAYEHHsI U Ha HaXO0XKJIEHUE

OKCTpEMYyMa




IlepBooOpa3Hasi U MHTErpa

O3HakoOMJICHHE C TIOHSATHEM MHTETpaia U MepBOOOPA3HOM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona-JleiiOuuma.

Pemenue 3amau Ha CBsI3b MEPBOOOpaA3HON M €€ MPOHU3BOTHOM,
BBIUMCIIEHUE [1€pBOOOPA3HON U1l JaHHOM QyHKIMH.

Pemenue 3amau Ha NpUMEHEHUE WHTETpasia JUlsl BBIYUCICHUS
(U3NYECKUX BEJIMYUH U IUIOIAAeH

YPABHEHUS U HEPABEHCTBA

YpaBHeHMSI M CHCTEMbI
yYPaBHEHU

HepaBeHcTBa M cUCTeMbI Hepa-
BEHCTB C IByMsl

nepeMeHHbIMHU

O3HakOMJIEHHE C MPOCTEUIIUMH CBEACHUSIMHU O KOPHSX anred-
panuecKuX ypaBHEHUH, MOHATHUAMHU HCCIEIOBAHUS ypaBHEHUH
U CHCTEM YpaBHEHUHU.

N3ydeHue Teopun paBHOCHIBHOCTH YPABHEHHUH U €€ NMPUMEHE-
Hus. [loBTopeHue 3amucu pelieHus CTaHIapPTHBIX YpaBHEHUH,
IIPUEMOB TPe0Opa30BaHUsl YPaBHEHMM Uil CBEAECHUSA K CTaH-
JApTHOMY ypaBHEHHUIO.

Pemienue panuoHanbHBIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX H
TPUTOHOMETPUUECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBanne CBOMCTB M TpadukoB (GYHKIMN ISl PEILICHHS
ypaBHeHUl. [loBTOpeHrEe OCHOBHBIX TPUEMOB PEILICHUS] CHCTEM.
Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX MPUEMOB (pa3iioxe-
HUS HAa MHOXUTENU, BBEJICHUS HOBBIX HEU3BECTHBIX, MOJCTA-
HOBKH, I'pa)uyecKoro MeToa).

Pemenue cucrem ypaBHEHUI ¢ MIPUMEHEHHEM Pa3IMYHBIX CIIO-
co00B. O3HaKOMJICHHE C OOIIMMHU BOMPOCAMHU PEIICHHS Hepa-
BEHCTB U HCIOJIb30BAaHUE CBOMCTB M rpa@uKoB (YHKIHUI MpU
pelIeHNN HEPABEHCTB.

Pemennie HepaBeHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHUEM
Pa3IUYHBIX CITIOCOOOB.

[IpuMeHeHHe MaTeMaTHYECKUX METOJIOB Ui PELIeHUs CoIep-
KATeNbHBIX 33/1a4 U3 PA3IMYHBIX 00JIACTEeH HAYKH M MPAKTUKH.
HuTepnperupoBaHue pe3yIbTaToOB C YIETOM PEaJIbHBIX OTPAHU-
YeHUH

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHOBHbIC IOHATHA
KOMOUHATOPUKH

N3yuenune npaBuia KOMOMHATOPUKM U IPUMEHEHHE TpU pellie-
HUM KOMOMHATOPHBIX 3a]1a4.

Perenne koMOMHATOPHBIX 3a]1a4 METOJIOM Iepedopa U 1o mpa-
BHWJIy YMHOXKEHUS.

O3HakoMJIEHHE ¢ TOHATUSMH KOMOMHATOPUKH: pa3MEIICHUIMH,
COUYETaHUSIMU, TIEpECTaHOBKAaMHU U (opMyJaMH JUIsl UX BbIUKC-
JICHUS.

OObscHeHre U pUMeHeHue GopMys JUIsl BBIUMCICHUS pa3Me-
LIEHUH, IEPECTAHOBOK U COYETAaHUM TP PEILLECHUN 3a/1a4.
Oznakomienue ¢ OunomoM HeroToHa u TpeyroiabHuKoMm Ilacka-
1. PelieHne nmpakTUYecKuX 3a7a4 ¢ UCIOJIb30BAHUEM ITOHATUN
Y IPaBHJI KOMOMHATOPUKU

DJIeMeHThI TeOpHH
BEepPOSATHOCTEM

N3ydeHune KI1acCHYECKOro ONpeAeIeHUs BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BEIUMCIEHUS BEPOATHOCTEN. Perienne
3a/1a4 Ha BBIYHUCIICHNE BEPOSTHOCTEH COOBITHIA

IIpeacrasiieHne JaHHBIX
(Tadauubl, AMarpamMmsl, rpagu-
KH)

O3HakoMJIEHHE C TPEACTaBICHUEM YHUCIOBBIX JaHHBIX M MX Xa-
pakTepucTUKamu. Perienne npakTuyeckux 3aaad Ha 00paboTKy
YHCIIOBBIX JAHHBIX, BEIUMCIEHUE X XapaKTePUCTHK




I'EOMETPUSA

IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

DopMyIMpOBKAa M MPUBEACHUE J10KA3aTEILCTB MPU3HAKOB B3a-
HMMHOTO PACIIOJIOKEHMS IPAMBIX U INIOCKOCTeN. PacriosHaBanue
Ha 4yepTeXkax U MOJEIAX PAa3IMUYHBIX CIy4aeB B3aUMHOIO pac-
IIOJIO’KEHHS MPSMBIX U IUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX
CYXKJICHUU.

DopMyIMpOBaHUE ONPENEICHU, TPU3HAKOB U CBOWCTB Iapall-
JENbHBIX U NEPHEHAMKYISPHBIX IUIOCKOCTEW, IBYTPaHHBIX U
JIMHEHHBIX YIJIOB.

BoinonHeHue nocTpoeHus yrioB MEXAy NPSMbIMH, NPAMON U
IJIOCKOCTBIO, MEXY IIJIOCKOCTSMHU IO OIIMCAHMIO, U PacllO3Ha-
BaHUE UX Ha MOJIEIISIX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIONIOKECHUS IPSIMBIX U
IJIOCKOCTEN MpU pEeLICHUH 3a/1a4.

N300pakeHne Ha pUCyHKax M KOHCTPYHMPOBaHME Ha MOJEIAX
MEPIEHIUKYJISPOB U HAKJIIOHHBIX K IIJIOCKOCTH, IPSAMBIX, I1apa-
JIENIBHBIX IUIOCKOCTEH, YIJIOB MEXAY IPSIMOW M IUIOCKOCTBIO U
000CHOBaHHE NIOCTPOEHUS.

Pemenune 3agauy Ha BBIUMCICHME TI€OMETPUYECKHX BEIHYHH.
OnuceiBaHWE PacCTOSHUS OT TOYKU JI0 IJIOCKOCTH, OT MPSMOU
JI0 TUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY CKPEIIMBArOIIH-
MUCSI TPSMBIMH, MEXIY MPOU3BOJIBHBIMH (HUTypaMH B TpO-
CTPaHCTBE.

dopMyIMpoOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTO-
SHUAX (TEOPEM CYIIECTBOBAHHUS, CBOMCTBA).

N300paxkeHne Ha yepTexax U MOJAEISAX PAacCTOSHUSA U 0DOOCHO-
BaHUE CBOMX CyXJIeHUU. OnpeneiacHue U BEIYMCICHUE PacCTOs-
HUHl B mpocTtpaHcTBe. [Ipumenenne GopMyn U Teopem IUTaHU-
METPHH JUIsl pEIICHUS 3a1a4.

O3HaKOMJIEHHE C TIOHATHEM MapajlIeIbHOTO IPOEKTUPOBAHUS U
ero ceoiictBamu. DopMyIMpoBaHUE TEOPEMBI O IJIOLIAJHA OPTO-
TOHAJIbHOW MPOEKIIMK MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu s 000CHOBAHMS MOCTPOEHUI U BbIUHUC-
JeHUH. ApryMEHTUPOBAHHUE CBOMX CYKJICHHM O B3aMMHOM pac-
MI0JIOKEHUH IPOCTPAHCTBEHHBIX (UTYD

MHOrorpaHHUKHU

OnucaHue ¥ XapaKTepUCTHKA Pa3INUHbIX BHI0B MHOTOIpPaHHU-
KOB, IEPEYUCIIEHUE UX DIIEMEHTOB U CBOMCTB.

N300paxkeHne MHOTOTPaHHUKOB U BBIITOJIHEHUE ITOCTPOCHUSI Ha
N300pakeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Boruncnenmne TMHEHHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(UTYypanusax, apryMeHTHUPOBAaHUE CBOMX CY>KJICHHM.
XapakTepucTuka U U300pakeHHE CEYEeHHUs, Pa3BEPTKU MHOIO-
IPaHHUKOB, BEIUMCIIEHHE TJIOLIA/IEN TOBEPXHOCTEHN.
[Toctpoenue npocrelmnx cedeHuit Kyba, MpU3Mbl, TUPAMUJIBL.
[Ipumenenue GpakToB U CBEICHUH U3 TUTAHUMETPHH.
O3HakOMJIEHHE C BUJIaMU CUMMETPHI B MPOCTPaHCTBE, (HOpMYy-
JUPOBAHUE ONPEACIEHUIN U CBOMCTB. XapaKTEpUCTUKA CHMMET-
pUU TeN BPALEHUS U MHOTOIpaHHUKOB. [IpuMeHeHHe cBOWCTB
CUMMETpPHUH TIPH pelIeHnu 3aad. Vcnonp3oBanue npuoOpeTeH-
HBIX 3HAHUH JUIsl UCCIIEIOBAHUS U MOJIETTMPOBAHUS HECIOXKHBIX
3agau. M300paskeHre OCHOBHBIX MHOI'OI'PAaHHHMKOB U BBIMOJIHE-
HUE PUCYHKOB 10 YCJIOBHSIM 3aJa4




Tena u moBepxHOCTH
BpAallleHUsI

O3HakoMJIeHHE ¢ BUAAMH Tel BpalleHus, GOpMyIUpPOBaHUE UX
ONPEACIICHUN U CBOWCTB.

@opMyIHpOBaHHE TEOPEM O CEYEHUHM IIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuKa U n300paxxeHue TeJ BpallleHus, UX pa3BepTKH,
CEUEHUS.

Pemrenne 3agau Ha MOCTPOECHHME CEYEHMI, BBIYMCIICHHE IJIMH,
paccrosHui, yrioB, ruomazaeil. [IpoBeneHue oka3aresbHBIX
paccyXJIeHHUI NpU PEIICHUH 3a7a4.

[IpuMeHeHHne CBOMCTB CUMMETPHUHM IIPU PEILICHUM 3a]1a4 Ha Tella
BpallleHUs, KOMOMHALIUIO TEJ.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJ U BBHIIOJIHEHUE PHCYHKA
10 YCJIOBUIO 33/1a4

I/I3MepeHHH B reOMETpUun

O3HakoMJICHHE C TIOHATHUSAMU IUIOMIAIU U 00beMa, aKCHOMaMHU

Y CBOMCTBAMH.

Pemenune 3amau Ha BBIYMCIICHUE IJIOMIAJEH TUIOCKUX (QUTYP C
IPUMEHEHHEM COOTBETCTBYIOIIUX (GOpMyNl M (akTOB M3 IUIA-
HUMETPUHU.

N3yuenune TeopeM O BBIYMCICHUH 00bEMOB MPOCTPAHCTBEHHBIX
TeJ, pellieHUe 3aa4 Ha IPUMEHEHHUE (POPMYIT BBIYUCIIEHUS 00b-
€MOB.

N3ydyenue popmys aias BBIYMCICHUS IUIOIMIAJEH MOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPALCHHUS.

O3HaKOMJIEHHE C METOJJOM BBIYMCIICHHS TUIOIIAIU [TOBEPXHOCTH
cdepsl.

Pemienue 3a1a4 Ha BBIYMCIIEHUE TUIOMIAJIEH TOBEPXHOCTH MPO-
CTPaHCTBEHHBIX TEJl

KOOp}II/IHaTbI H BEKTOPBLI

O3HakOMJIEHHE C TOHSATHEM BeKkTopa. M3yuenue nexaproBoii
CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE IO 3aJaH-
HBIM KOOpPJIMHATaM TOYEK M IUIOCKOCTEH, HAXO0XKAECHUE KOOPAHU-
HAT TOYEK.

Haxoxnaenue ypaBHEHHH OKpYXHOCTH, c(epbl, IIIOCKOCTH.
Boluncnenue paccTossHAN MEXy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIWYHH, IPABUJ PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPABUI HAXOXKIACHUS
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI JEHUCTBUN C BEK-
TOpaMH, 3aJaHHBIMA KOOPAWHATAMH.

[IpuMeHeHne Teopuu MpHU PEIICHUH 3a1a4 Ha JEHCTBUSA C BEK-
TOpaMH.

N3yueHne CKaasipHOro IPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUsS INpPsAMOM U IIIOCKOCTH. lIpumeneHue Teopum npu
penieHny 3aa4 Ha JAEMCTBUS C BEKTOPAMH, KOOPIWHATHBIA Me-
TOJ, IPUMEHEHUE BEKTOPOB JIs1 BHIYMCIICHNS BEJIMYUH YIJIOB U
pacCTOSHUM.

O3HaKOMJIEHME C J10Ka3aTEIbCTBAMHU TEOPEM CTEPEOMETPUHU O
B3aMMHOM pPacCIOJIOKEHUU MPSAMBIX M IUIOCKOCTEW C MUCIOJIb30-
BAHMEM BEKTOPOB

4. YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE




OBECIIEYEHUE IMTPOI'PAMMBbI

OcBoeHue mnporpaMMbl y4eOHOM IUCHUIUIMHBI «MaTtemaTuka: airedpa u
HaJyayla MaTEMaTUYECKOTO aHalin3a; TEOMETPHUs» MPEArnojaracT HaIddue B MPO-
dbeccroHanbHONM 00pa30BaTEILHON OpTraHW3allid, peaau3ylomeld o0pa3oBaTelb-
HYIO TIpOrpamMMy CpemHero oOrmiero oopazoBanus B mpesaenax ocBoeHus OITOIT
CIIO na 6a3ze OCHOBHOTO 0O0IIEro o0pa3oBaHus, YIeOHOr0 KaOWHETa, B KOTOPOM
UMEETCS BO3MOXKHOCTh O0OECIICYHTh OOYJArOIIMMCSI CBOOOIHBIN fgoctymn B MHTEp-
HET BO BpPEeMs yUeOHOTO 3aHATHS U TIEPUOJT BHEYUCOHOU NeATETHHOCTH.

[Tomenienne kabuHeTa AOKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTapHO-
snuAemMuosornyeckux npasui U1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO TUIIOBBIM OOOpYJOBAaHHEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUSX, B
TOM YHCJIE€ CHEIMATU3UPOBAHHON Y4eOHOU MeOelbio U cpeicTBaMu 00y4YeHus, J10-
CTAaTOYHBIMU JIJIs1 BBITIOJIHEHUS TPEOOBAHUI K YPOBHIO MOATOTOBKHA 00YYaIOIIUXCSI.

B kaOuHere MOJDKHO OBITH MYJIBTUMEIUWHOE 000PYIOBaHUE, MTOCPEACTBOM
KOTOPOTO YYaCTHHKHA O0OpPa30BATEIBHOTO MPOIECCa MOTYT MPOCMaTpHUBaTh BU3Y-
ATbHYI0 MH(POpMAIHIO M0 MaTEeMaTUKEe, CO37aBaTh MPE3CHTAIMH, BHACOMATEepHa-
JIbI, UHBIC IOKYMEHTHI.

B coctaB yue6HO-METOIMYECKOTO U MaTepUaIbHO-TEXHUIECKOTO obecrede-
HUS POTPaMMBbI y4eOHOUM TUCIMIUIMHBI «MaTemaThka: anredpa u Hadajaa MaTeMa-
THYECKOTO aHaJIN3a; TCOMETPHUS BXOJIAT:

* MynbpTuMenuiiHbld cTon (pabodyee MecTo mpemomaBarensi) Smartone
MTL50/100
MynbTUMEIUITHBIHI MIPOEKTOP ACER S1283
WutepakruBHas qocka Triumph Board (auaronans 78")

JIuneH3noHHoe MporpaMMHoe odecrneyeHue:

Microsoft Windows 7 Professional
(sruTieH3us WinPro 8.1 RUS Upgrd OLP NL Acdmc
Toproeeni mocpennuk: Ilepemena-Jlunerk, OOO Jlara 3akaza: 2013-11-18
Jluniensusi: 62688917 Poautensckas mporpamma: OPEN 92658768ZZE1511)
Microsoft Office Standard 2010
(JTureH3us OfficeStd 2013 RUS OLP NL Acdmc
Toproeeni mocpennuk: Ilepemena-Jlunenk, OOO Jlara 3akaza: 2013-11-18
Jlunensusi: 62688917 Poaurtensckas mporpamma: OPEN 92658768ZZE1511)

Kaspersky Endpoint Security 10 VIS Windows
(Kaspersky Endpoint Security misionsneca - Pacmmpennsiii Russian Edition. 250-
499 Node 2 year Educational Renewal License
Ne JIALICH3UU: 1096-181214-111355-563-621

Cpoxk HCTIOJIb30BaHUS I10: c 2018-12-14 hi(o} 2021-03-02
[ToctaBmuk (pecennep): BENEF.IT benedur, OO0);

* HarJISIIHBIC TTOCOOUS (KOMIUIEKTHI yUeOHBIX TaOJIUII, TUIAKATOB, MIOPTPETOB
BBIJIAIONIUXCS YICHBIX-MAaTEMaTHKOB H JIp.);

* THPOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA,;

* SKpaHHO-3BYKOBBIE TTOCOOMSI;

* KOMIUICKT TEXHUYCCKON JOKYMEHTAIIMH, B TOM YHCJIC TacropTa Ha cpe-
cTBa 0OY4YCHHS, HHCTPYKIIMH 10 MX UCITOIH30BAHUIO H TEXHUKE 0€301TaCHOCTH;



* OMOIMOTEeYHBIN POHS.

B OuGnuoteunsiii GoHI BXOAAT Y4EOHUKH, YUCOHO-METOAMYECKHE KOM-
miekTsl (YMK), oGecrieunBaroiie 0OCBOCHHE YUeOHON AUCIUILINHBI «MaTemaTu-
Ka: anrebpa ¥ Hayaa MaTeMaTHYECKOT0 aHaIN3a; TEOMETPHs», PEKOMEH/IOBaHHbBIC
WM JOMYIICHHBIC JJI1 MCIOJIb30BaHMS B MPO(ECCHOHATBHBIX 00pa30BaTEeIbHBIX
OpraHU3aIMIX, PEATH3YIONIUX 00pa30BaTEIbHYIO MPOrpPaMMy CPEIHETro OOIIero
obpazoBanus B npeaenax ocoeHus: OIIOIT CITO na 6a3e 0oCHOBHOTO 00IIEro 00-
pa3oBaHMsI.

bubnmuoTeunsiii poHI MOXKET OBITH JOMOJHEH SHITUKIONEANSIMH, CIIPaBOY-
HUKaMH, HAyYHOM, HAYYHO-TIOITYJISIPHOW U IPYTOU JINTEPATypOu 10 MaremMaTuke. B
MPOIIECCE OCBOEHUS MPOTrpaMMbl yUeOHOU JUCHMILUIMHBI «MaTeMartuka: anredpa u
HaJaJla MaTEeMaTUYECKOTO aHaIH3a; TEOMETPHsS» CTYACHTHl JTOJDKHBI TOTYyYUTh
BO3MOXKHOCTh JOCTYIa K 3JICKTPOHHBIM Y4YeOHBIM MaTepuajiaM 0 MaTeMaTHKE,
UMEIOIITUMCSI B CBOOOJHOM JIOCTyIe B ceTh MHTepHET (JIEKTPOHHBIM KHUTaM,
IpakTUKyMaMm, Tectam, matepuaiam EI'D u ap.).

5. PEKOMEHAYEMASI IUTEPATYPA
OcHoBHAA:

1. Maremaruka: anreOpa ¥ Hayajla MAaTEMAaTUYECKOT0 aHAllU3a, TeOMETPHUS :
Anre0Opa u Hadana MaTeMaTudeckoro aHanusa. 11 kmacc: Yuel. ansa obie-
oOpazoBart. opranu3anuii: ba3osiii u yriyou. yposuau / FO. M. Kosnsarun, M.
B. TkaueBa, H. E. ®enopora, M. U. [llabynuH. - 4-¢ u3a. - M. : IIpocserie-
uue, 2017. - 384 c. : wn. - ISBN 978-5-09-049531-8 : 542-00. - Tekct (Bu-
3yaJbHBIN) : HEMOCPEICTBEHHBIN

2. Marematuka: anrebpa W Hayajla MaTeMaTHYECKOTO aHalu3a, T€OMETpUS :
Anre0Opa u Hauana mMaTeMaTudyeckoro aHanusa. 10 kmacc: Yued. qist obuie-
oOpa3zoBart. opranuzanuii: ba3osslii u yriyou. yposau / FO. M. Kossirun, M.
B. Tkauesa, H. E. ®enopora, M. U. lllaOynuH. - 5-¢ uza. - M. : IIpocserie-
Hue, 2018. - 384 c. : un. - ISBN 978-5-09-055081-9 : 503-00. - Tekcr (Bu-
3yaJbHBIN) : HEMTOCPEICTBEHHBIN.

3. Maremaruka : anrebpa ¥ Havajga MaTEMaTUYECKOTO aHal3a, TEOMETPHUS.
['eomerpust. 10-11 xmaccrl: yueOHUK a1t 0011eo0pa3oBaTeIbHBIX OpraHu3a-
1ui: 6a3oBbid U yriyosnennsiit ypoau / JI. C. AtanacsH, B. @. Byrysos, C.
b. Kagomiies, 3. I'. Ilo3usk. - Mockga : IIpocBemenne, 2020. - 287 ¢. : v -
(MI'Y - mkone). - ISBN 978-5-09-073883-5 : 586-00. - Tekct (Bu3yaib-
HBII) : HEMOCPEACTBEHHbBIN

4. Maremartuka: anrebpa ¥ Havajla MaTeMaTHYE€CKOTO aHalIW3a, T€OMETpUs :
Anre0Opa u Hadana mMaTeMaTudyeckoro aHanusa. 10 kmacc: YueO. ansa oOiie-
oOpa3zoBar. opranuzanuii: bazosslii u yriy6:n. yposau / FO. M. Konsaruun, M.
B. Tkauéna, H. E. ®&énopora, M. U. [llaOynuH. - 8-¢ uza. - M. : IIpocserie-
Hue, 2020. - 384 c. : . - ISBN 978-5-09-075569-6 : 550-00. - Tekct (Bu-
3yaJbHbIN) : HETIOCPEACTBEHHBIM.

5. Maremaruka: anrebpa W Hadaja MaTeMAaTHUYECKOTO aHAIHM3a, TEOMETPHUS :
Anre0Opa u Hadana mMaTeMaTudeckoro aHanmsa. 11 kmacc: Yuel. s obie-



oOpasoBar. opranu3anuii: ba3osiit u yriny6s. yposuu / FO. M. Konsirun, M.
B. Tkauéna, H. E. ®&énopora, M. U. lllabynuH. - 8-¢ uza. - M. : IIpocserie-
Hue, 2020. - 384 c. : un. - ISBN 978-5-09-074200-9 : 625-00. - Tekct (BuU-

3yaJIbHBIN) : HEOCPEICTBEHHBIH.

JlonmoaHuTeIbHAS

1. Artanacan JI. C. I'eometpus 10-11 kmacc. ba3oBelili u yriayOaeHHBIM
ypoBHH. YueOHuk — M.: I[Ipocsemenue (Cepust MI'Y -mmikosne), 2020.

2. byry3zoB B.®. I'eomerpust 11 knacc. Pabouast terpans Kk yueOHHKY ATa-
HacsiHa. baszoBwii M npoduiabHbl ypoBHU. - M.: IlpocBemenne (Cepus MI'Y-
mkoJe), 2020.

3. lllenenena 0. B. Anre6pa u Hauana ananuza 10 xiacc. Temaruueckue
tecThl. bazoBbii u mpoduibHbil ypoBHU— M.: IlpocBemienue (Cepuss MI'Y-
mikoie), 2020.

4. Hukonwsckuii C. M. AnreOpa u Havyasia aHanu3a, reometpus 11 kiacc.
VYuebnuk. bazoBsiil u yriyoneHHbIl ypoBeHb. - M.: IIpocsemienue (Cepust MI'Y -
mkoie), 2020
IIporpammHoe odecnieyenue u UHTEepHET-pecypcehl:

1. http://www.edu.ru - IleHTpaibHBIiH 00pa30BaTEIBHBIN TOPTAJL.

2. http://www.ege.edu.ru/ - OdunmansHeii moptan Enunoro INocynap-
CTBEHHOT'0 DK3aMeEHa.

3. http://www.fipi.ru - mopTan uHPOPMAITMOHHON MOAIEPKKH MOHHUTO-
pUHTa KayecTBa 00pa30BaHMUs.

4. http://www.ctege.org/content/section/10/43/ -caiiTt uHbOpPMAIIMOHHO#
noanepxku EI'D.

5. http://lwww.uztest.ru/testege/?sub=exam&idexam=1 — moaroToBka K
I'MA nmo maTemaTuKe, TECThl OHJIAlH

6. http://www.uztest.ru/testege/?sub=egetest - moaroroska x EI'D mo
Marematuke B hopmate EI'D 2009, TecThl oHNalH

7. http://www.intellectcentre.ru  — caiir usmarenabctBa «MHTEMIEKT-

HenTp»
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