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1.IIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6meoOpa3oBaTenpHONW yueOHOH aucuuiuimHa «Martemaruka: anrebpa u
Hayajga MaTeMaTHYeCKOro aHaju3a; FeOMEeTpUs MpeAHa3HAuYeHa IS W3YYeHHs] MAaTeMaTUKU B
npoeccuoHanbHBIX 00pa3oBaTenbHbIX opranuzanusax CIIO, peanu3yronmx oO0pa3zoBaTeIbHYIO
porpamMmy CpeaHero oOIero oOpa3oBaHus B IPeIesiaX OCBOSHUS OCHOBHOM MPO(eCCHOHAIBHON
obpazosarenbHOM iporpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO 00IIIero 00pa30BaHUs IPU
MOJITOTOBKE CHEIHMAIMCTOB CPETHETO 3BEHA.

[Tporpamma pa3pabortana Ha ocHoBe TpeboBaumii ®I'OC cpemHero odiero oopa3oBaHus,
MPEIBABISIEMBIX K CTPYKTYpE, COJACPKAaHHIO M PE3yJIbTaTaM OCBOCHUS y4eOHOW HCUUILIHHBI
«MareMaTiKay, B COOTBETCTBUU C PeKOMEHAAlMsAMH MO OpraHW3allui TMOJYYECHHUS CPEIHEro
obumiero oOpa3oBaHMs B TIpeAeiax OCBOEHHs 0OOpa3oBaTeNbHBIX MPOrpPaMM  CpPEIHETO
npodeCcCHOHANBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO o0OIIero oOpa3oBaHUS C Y4ETOM
TpeOoBaHM (emepaTbHBIX TOCYAAPCTBEHHBIX O0Opa30BATENBbHBIX CTAHIAPTOB M TOJIydaeMOM
npodeccud WIM CHENUATBbHOCTH CPEeJIHEro MpodecCHOHAIBHOTO 00pa3oBaHusl (MHUCHMO
JlemaptameHTa rocyAapCTBEHHON MOJIMTUKH B cdepe MOAroTOBKH pabouux kaapoB u 1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanne mporpammbel O/[Y.16 «MatemaTtuka: anreOpa U Hadajga MaTeMaTHYECKOTO
aHaJN3a; TEeOMETPHUS» HAIIPABIICHO HA JOCTIKEHHUE CIIEIYIONINX LesIei:

* obOecrieueHue Cc(HOPMUPOBAHHOCTH TPEACTABICHHA O COIMAIBHBIX, KYIbTYPHBIX H
HUCTOPHUYECKUX (haKTOPaX CTAHOBIICHHSI MAaTEMATHKH;

+ obecrnieueHre CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPHUTMUYECKOTO M MaTeMaTHde-
CKOTO MBIIIUICHUS;

* obecrieyeHne cHOPMHPOBAHHOCTH YMEHHUIl NPUMEHSTH IOJYYEHHbIE 3HAHUS IPU
pELIeHUU pa3InYHbIX 33/a4;

* oOecnieyeHre CHOPMHPOBAHHOCTH TPEJCTABICHUNA O MaTEeMaTHKE KaK YacTH OOIie-
YeJI0BEYECKON KYIbTYpbl, YHUBEPCAIbHOM SI3bIKE HAYKH, IMO3BOJISIOLIEM OMUCHIBATh U U3y4aTh
pealibHble TpPOLECChl U SIBJCHUS. B mporpamMmy BKIIOUYEHO COJEp)KaHUE, HAIpPaBIEHHOE Ha
(hopMuUpOBaHHE Y CTYJICHTOB
KOMIIETEHIMH, HeoOXoauMbIX a1 kadecTBeHHOTro ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIO
oOmiero o0pa3oBaHusl ¢ MOJyYEHUEM CPETHEro o0IIero oOpa3oBaHus; MPOrpaMMbl MOJITOTOBKU
CHEIHAIMCTOB CPEIHETO 3BEHA.

[Iporpamma y4ueOHOM nucHUIUIMHBL «MaTemaTHKa» SBISETCS OCHOBOM s pa3pabOTKH
pabounx mporpaMMm, B KOTOpbIX THpodeccCHOHaIbHble 00pa30oBaTENIbHBIE OpraHU3allNH,
peanu3yronie 00pa3oBaTENbHYIO MPOrpaMMy cpenHero oOmiero oOpa3oBaHHs B Ipeaenax
ocBoenuss OIIOIT CIIO na 6a3e ocHOBHOro oOImIero OOpa30BaHMS, YTOUHSIOT COJACpKAHHE
y4eOHOro Marepuana, MOCIeAOBaTEIbHOCTh €r0 H3Y4EHHUS, paclpeesieHne y4eOHBIX 4YacoB,
TeMaTuKy pedepaTroB, BHAbI CaMOCTOATEIBHBIX pPAa0OT, YYUTHIBAsS CHEIU(PHUKY MpPOrpamMm
MOATOTOBKH CIIEUAINCTOB CPEAHETO 3B€HA, OCBaNBaeMOil MpoeCCHH UK CIIeUaTbHOCTH.

[IporpamMma MOXeET UCHONB30BATHCS IPYTUMH TPO(HEeCCHOHATBHBIMA 00pa30BaTeIbHBIMU
OpraHu3aIUsIMH, PEaIU3YIOIIMMHI 00pa30BaTeIbHYIO IPOrPaMMy CpeHEro 0011ero 0opazoBaHus
B npenenax ocsoeHust ocHoBHoU OITOII CITO Ha 6a3e ocHOBHOTro 00111eT0 00pa3oBaHusl.

1.1. O0mas xapakTepucTHKA y4eOHON AN CHHUIIIMHBI

MaremaTrka sBhseTcsd (yHIaMEHTaIbHOW 00I1e00pa30BaTeIbHOM AUCHUILUIMHON CO
CIIO)KUBIIMMCS ~ YCTOWYMBBIM COJEp)KaHMEM U OOUMMHU TpeOOBAaHUSAMH K MOJrOTOBKE
oOyJaromuxcs.

B npogeccnoHaTbHBIX 00pa3oBaTeIbHBIX OpraHM3alusiXx, peaTn3yoNMX
o0pa3oBaTelibHYyI0 MpOrpaMMy CpeaHero oodmero odpasoBanus B mpezenax ocBoeHus OITOIT
CIIO Ha 6a3e 0cHOBHOT0 00111eT0 00pa30BaHMsl, U3yUeHUE MaTEMaTUKA UMEET CBOM 0COOEHHOCTH
B 3aBUCHUMOCTH OT NpOoduiIst mpodheccuoHaIbHOro 00pa3oBaHUsL.
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IIpu ocBoenun npodeccuit CIIO u cnenmansHoctelr CIIO ecTecTBEHHO-HAYYHOTO TPO-
¢wis npodeccuonanbHOro obOpasoBanus, cnenuanbHOocTe CIIO rymaHuTapHOro mnpoguiIs
npoeccuoHanbHOr0 00pa3oBaHusl MaTeMaTHKa u3y4aercs Ha 6a3oBoM ypoBHe PI'OC cpennero
obmiero oopazoBanust; mpu ocBoeHuu npodeccuii CI1O u cniennanpHocTelt CI1O TeXHUYECKOTo U
COIMANILHO-9KOHOMHYECKOTO  Tpoduiieii  mpodeccuonampHoro o0pa3oBaHUST MaTeMaTHKa
u3ydaercss Oosiee yruryONieHHO, Kak mpoduiapbHas ydeOHas IUCIHMIUIAHA, YYUTHIBAIOIIAS
cnienn UKy OCBauBaeMbIX POecCril MU CTICIUATHLHOCTEMH.

3TO BRIpa)KaeTCs B COACPKaHUM 00yUCHHUSI, KOJTMYECTBE YaCOB, BBIJICIIIEMBIX HA H3yYCHUE
OTIENBHBIX TEM MpPOTpaMMBbl, TIIyOMHE WX OCBOCHHUS CTyAE€HTaMH, OOBEeME M XapakTepe
MIPaKTUYECKUX 3aHATUH, BUIaX BHEAYJUTOPHONU CaMOCTOSTENbHOM pabOThI CTY/IEHTOB.

OOmme 1enu W3y4YeHHUsT MATEMAaTHKH TPAJWIMOHHO PpEAM3yIOTCs B YeThIpEX
HaTpPaBJICHUAX:

1) obuiee nmpencraBieHre 00 UASAX U METOJIaX MaTEeMaTHKU,

2) UHTEIIEKTYyaJIbHOE Pa3BUTHE;

3) oBnajsieHue HEOOXOAMMBIMHA KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMH;

4) BocnMTaTEeIbHOE BO3/ICHCTBHE.

[Mpodunuzammst 1mene MaremMaTHdeckoro oOpa3oBaHHs OTpa)XkaeTcsi Ha BBIOOpE
MPUOPUTETOB B OpraHU3aluu y4yeOHOW JesTenbHOCTH oOyyarommxcs. Jlias TeXHH4YecKoro,
COITMATPHO-9KOHOMUYECKOTO Tpodried MpoQecCHOHAIBPHOTO 00pa3oBaHUs BBIOOp Iienei
CMEIaeTcss B MParMaTH4ecKOM HalpaBJICHUH, MPEIyCMaTPUBAIONIEM YCHIIEHHE M PACIINpPEHHE
MPUKIAJHOTO XapakTepa W3yYeHHs MaTeMaTuKW, TPEUMYIIECTBEHHOH OpHEHTAaIlMh Ha
ATOPAUTMUYECKUN CTHIIb IMO3HABATEIFHON JEATEIFHOCTH. [|JIsT TYMaHUTapHOTO U €CTECTBEHHO-
Hay4yHOTO npoduieit npodgeccuoHanbHOro 00pa3oBaHus 00JIee XapaKTEePHBIM SIBIISIETCS YCUIICHHE
OOIIEeKYThTYPHOH COCTaBJISIIONIEH Yy4eOHOW MUCHUIUIMHBI C OpPUEHTAIMe Ha BHU3YaJIbHO-
00pa3HbIN U JOTUICCKUN CTUITN YICOHOM paboTHI.

N3yuenne maTtemMaTHku Kak poduiIbHOM 001ieoOpa3oBaTebHON yUeOHOHM TUCIIUTIIINHEI,
yuHuTHIBatoOIIeH crienuduky ocBamBaeMmbIx cTyaeHTamu mpodeccuit CIIO mmm crenuaabHOCTH
CIIO, obGecrieunBaeTcs:

* BBIOOPOM pa3IMYHBIX MOJIXO0J0B K BBEJICHHUIO OCHOBHBIX ITOHATHIA;

* (GopMHUPOBAaHHUEM CHCTEMBl YYEOHBIX 3amaHuil, obecreunBapmKX 3PexkTuBHOE
OCYILIECTBIICHUE BBIOPAHHBIX LIEJEBBIX YCTAHOBOK;

* oOoramieHHeM CIIeKTpa CTHJIeH y4eOHOW [esATeNIbHOCTU 3a CYET COIVIACOBAaHUS C
BEIIYLIUMU JEATEIbHOCTHBIMH XapaKTePUCTUKAaMU BbIOpaHHOU mpodeccuu / crennanbHOCTH.

[IpodunbHas cocTaBisionias OTpakaeTcsl B TPEOOBAHUAX K HOJrOTOBKE 00yUaIOINXCs

B YaCTH:

* o011eil cucTeMbl 3HaHUM: coepKaTeNbHbIe IPUMEPHI NCIOIB30BaHUS MATEMaTHYECKUX
UJe 1 MeToI0B B IPO(ECCHOHATBHON AeSITENFHOCTH;

* YMEHHI: pa3nuyre B ypoBHE TPeOOBaHUMN K CIOKHOCTU MPUMEHSEMBIX aITOPUTMOB;

* IPAKTUYECKOTO HCIIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUN U YMEHHI: WHANBHIYaTIbHOTO
y4eOHOro OmbITa B MOCTPOSHUU MATEMAaTUYECKUX MOJENEH, BBIIIOJHEHUH HCCIEA0BATEIbCKUX
MIPOEKTOB.

Takum o0Opaszom, peanuzainus coiep)kaHus y4eOHOM IUCIMIIMHBI OPHEHTUPYET Ha
IIPUOPUTETHYIO POJIb MPOLIECCYATTbHBIX XapaKTEPUCTUK yueOHOU paboThl, 3aBUCSIIUX OT MPOdUIIs
npoeccuoHaNbHOrO  00pa30BaHUs, TOJYYEHHUS OINbITa MCIOJb30BaHUS MaTEeMaTUKU B
coJiepKaTelbHbIX M MPO(PECCHOHATIBHO 3HAYUMBIX CHUTYallUSX MO CPaBHEHHUIO ¢ (hopMasbHO-
YPOBHEBBIMH PE3yNIbTaTUBHBIMH XapaKTEPUCTHKAMU OOydEHHUSI.

Conepxxanne yd4eOHOW IUCHMIUIMHBI pPa3pabOTaHO B COOTBETCTBUHM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JUHUAMU 00YUEHUs] MaTeMaTHKe:

* anreOpanyecKoi, BKIIIOYAIOIIEH CHCTEMAaTU3alUI0 CBEJCHUH O YMCIIaX; U3y4YeHHEe HOBBIX
u 0000IIeHNE paHee M3Y4YEeHHBIX omepauuil (BO3BEJAECHHUE B CTENEHb, H3BJICUEHHE KOPHS,
norapu(pMUpoBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC M 00paTHbIE K HUM); U3yYeHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQKEHUH M (OPMYJ; COBEPIICHCTBOBAHUE IPAKTHUYECKHX HABBIKOB M



5

BBIYHMCITUTEIIEHON KYJIBTYpPHI, pAaCIIMPEHUE U COBEPIICHCTBOBAHUE alreOpandyecKoro armapara,
c(OpPMHUPOBAHHOTO B OCHOBHOHM IIKOJIC, W €ro MPUMEHEHHE K PEHICHUI0 MATeMaTUYECKUX H
MPUKJIAHBIX 33]1a4;

* TEOPETUKO-(PYHKIIMOHATBHOH, BKITFOYAIOIICH CUCTEMATH3AIINIO U PACIIIMPEHUE CBEIICHUI
0 (DyHKIUSAX, COBEPIICHCTBOBAHUE I'PpapUUECKUX YMEHHUIA; 3HAKOMCTBO C OCHOBHBIMU HJICSIMU H
METO/IaMHi MAaTEMaTHYEeCKOro aHajiu3a B 00beMeE, MO3BOJISIOIIEM MCCIEI0BATh 3JIEMEHTAapHbIE
(YHKIMY B pelIaTh MPOCTEHIINE TEOMETPUUIECKUE, PU3NICCKUE U JPYTUe IPUKIATHBIC 3a/1a9H,

* JIMHUU YpPaBHEHUM W HEPABEHCTB, OCHOBAHHOW Ha IOCTPOCHUU U HCCIECAOBAHUH
MaTeMaTHYECKUX MOJIEJIEH, epeceKarolencs ¢ aaredpandecko U TeoOpeTUKo-(QyHKIIMOHAIbHON
JUHUASMH W BKIIOYAIOMICH pPa3BUTHE U COBEPIICHCTBOBAHME TEXHUKH aJreOpandecKux
peoOpa3oBaHMil JUIS PEIICHUS YPaBHEHUH, HEPABEHCTB M CHCTEM; (DOPMHUPOBAHUU CIIOCOOHOCTH
CTPOUTH U UCCIIEIOBATH MPOCTEUIITHE MATEMATUUECKHIE MOJICIU MPY PEIICHUH MTPUKIIAIHBIX 3a/1a4,
3a/1a4y U3 CMEXKHBIX M CTICIHAIbHBIX TUCIUILINH;

* TEOMETPUYECKOM, BKIIIOYAIONICH HArJIAIHbIE TPEACTABICHUS O MPOCTPAHCTBEHHBIX
¢burypax u u3ydyeHue ux CBONCTB, GOPMUPOBAHHUE U Pa3BUTHE IPOCTPAHCTBEHHOTO BOOOPaKEHNUS,
pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX U3MEPEHHM, KOOPIUHATHOTO U BEKTOPHOTO METOJOB IS
pelieHus MaTeMaTUYeCKUX U MPUKIAIHBIX 33714,

* CTOXaCTHYECKOM, OCHOBAaHHOM Ha pa3BUTHUU KOMOWHATOPHBIX YMEHUI, IPEICTaBIECHUN O
BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIEro MHPA.

Pa3zButne  comepkaTenpbHBIX  JIMHAA  CONMPOBOXIACTCS  COBEPINIECHCTBOBAHHEM
MHTEJUICKTYAJIbHBIX U PEYEBBIX YMEHHH ITyTeM 00OTalleHUsT MaTEMAaTHYECKOTO s3bIKa, Pa3BUTHS
JIOTHYECKOTO MBIIIJICHUSI.

Pazgenbl (Tembl), BKIIFOUCHHBIE B COCpKaHUE yUeOHON AUCITUTUTHHBI, SBIISIOTCS OOITUMUA
TSl Beex Tpodruiei mpodeccuoHamIbHOTO 00pa30BaHus U MPU BCeX 00beMax yIeOHOTO BPpEMEHHU
HE3aBHCHUMO OT TOrO, SIBJISeTCA JiM ydeOHas aucuuiuimHa «MaTtemaTtukay 0a30BOH WU
poGUIBHOM.

B nmpumepHbIX TeMaTHYeCKHX IUIaHAaX MPOrpaMMbl y4eOHBIM MaTepuan MpPEeJCTaBICH B
(dhopme depenyromnerocs pa3BepThIBAaHUS OCHOBHBIX COJIEPKATEIBHBIX JTMHUHN (JIreOpandecKoi,
TEOPETUKO-(QYHKITMOHATBHOM, YpaBHEHUN W HEPABEHCTB, T€OMETPUUYECKOH, CTOXACTUUYECKOM),
YTO MMO3BOJISIET MMOKO HCIOJIb30BaTh MX PACHOJIOKEHHWE U B3aMMOCBA3b, COCTABISATH pabOUMii
KaJICHJIapHbIN TUIaH, IO-Pa3HOMY Yepeys yuyeOHbIe TeMbl (TJIaBbl YUeOHHKA), YUUTHIBas MPOQPHIIb
npodeccuoHanbHOrO  00pa3zoBaHus, chnenuduky ocBauBaemoil mpodeccuun CIIO  wnm
cnenuansHoctu CIIO, royOuHy u3y4deHHs MaTepualia, YpPOBEHb MOATOTOBKHM CTYACHTOB IIO
MpeIMETYy.

[Ipennaraemblie B MpUMEPHBIX TEMAaTHUYECKHUX IUIaHAX pa3Hble 00bEMbl y4€OHOTO BpEMEHH
Ha U3Yy4eHHUe OJHOM M TOH e TeMbl PEKOMEHIyeTCS MCIIOIb30BATh JIJIsl BHIMOJIHEHUS Pa3IUYHbIX
yueOHbIX 3afanuil. Tem caMbIM pa3nuuns B TpeOOBAaHUSAX K pe3yibTaTaM 0OydeHHUS MPOSBATCS B
YpOBHE HABHIKOB IO pEHICHUIO 3a7ad W ONBITE CaMOCTOATENbHON paboThl. M3yueHue
obmieoOpazoBarensHOi yueOHOM nucrurummael OJ[Y.16 «Maremaruka: anrebpa u Havana
MaTeMaTHYeCKOI0 aHalln3a; TeOMETPHsD) 3aBEpIIAeTCs MOABEICHUEM UTOTOB B (popMe IK3aMeHa B
paMKax MpoOMEKYTOYHOU aTTeCTallUU CTYyIeHTOB B ipouecce ocBoeHus: ocHoBHoM OIIOIT CIIO ¢
MOJIy4EHHUEM CpE/IHero o0IIero oopazoBaHus.

1.2. MecTo y4eOHO# JMCHUILIHHBI B Y4¢0HOM IIaHe

B npogeccnoHaIbHbIX 00pa3oBaTeNIbHBIX OpraHu3alusx, peaTn3yoIMX
0o0pa3oBaTeNibHYyI0 MpOrpaMMy CpeHero obuiero obpasoBaHus B mpenenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOTo 0o6miero oopaszoBanus, yueOHas nqucuuminHa O/[Y.16 «Matemartuka:
anreOpa ¥ Hayajga MaTeMaTHYeCKOro aHajIu3a; TeOMETPUs» M3ydaeTcsl B 0011eo0pa3oBaTeIbHOM
nukie ydyeonoro miaana OITOIT CITO na 6a3e 0oCHOBHOTO 0OIero 0Opa30BaHMsI C MOTY4EHHUEM
cpeaHero oOriero ooOpa3oBaHusl.

B yueGnbix muanax ydeOHas aucuuruinHa OIY.16 «Maremartuka: anrebpa ¥ Havyaia
MaTeMaTH4YeCKOTO aHajliM3a; FeOMETPUS» BXOJUT B COCTaB OOIIMX MPO(UIBHBIX JUCIHUILTUH
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obmeoOpazoBarenpHoro mmkia s npodeccuit  CIIO  wmm  cmemmansHOcTedt  CITO
COOTBETCTBYIOMIETO MPoduiist mpodecCHoHaIbLHOr0 00pa3oBaHusl.

1.3. Pe3yabTaThl 0CBOEHUS Y4eOHOI THCIHUNIHHBI

OcBoeHue cojiepkanusi yaeOHOM IUCIUIUIMHBL «MaTteMaTtuka» 00ecreunBaeT A0CTHKE-
HUE CTYICHTaMH CIICTYIOIINX pe3)y/1bmanog.

* IUYHOCMHDBIX .

—— c(hopMHPOBAHHOCTH NIPEJICTABJIICHUN O MaTEMAaTHKE KaK YHUBEPCATBHOM SI3BIKE HAYKH,
CPEIICTBE MOJICTUPOBAHHUS SIBJICHUHN U MIPOIIECCOB, UAESIX U METOJaX MAaTeMaTHKH,

—— T[IOHMMAaHHE 3HAYUMOCTH MATEMATUKH [UIsI HAay4YHO-TEXHHYECKOTO Iporpecca
c(hOopMUPOBAaHHOCTH OTHOIIICHUS K MAaTEMATUKE KaK K YaCTH OOIIEUYeIOBEUECKON KYIbTYphl Uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, 3BOJIFOLIUEN MaTEMaTUYECKUX HJICH;

——  pa3BUTHE JIOTHYECKOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
QITOPUTMUYICCKON KYJIBTYPbI, KPHTHYHOCTH MBINUICHHUS HA YPOBHE, HEOOXOAMMOM TS Oy Tymieit
npoeCcCHOHANBHOU NEATETHLHOCTH, JIUISl IPOJIOJKEHHUsI 00pa30BaHus U caMOOOpa30BaHMS;

—— OBIQJCHHEC MAaTEMaTHYCeCKUMH 3HAHUSIMH W YMCHUSIMH, HEOOXOIUMBIMH B
MTOBCETHEBHOM JKU3HH, JIJIST OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCITUIUIAH U JTUCITUTUTHH
npodeCCHOHANBHOTO IHMKIA, JUIsl TOJMY4YeHHs oOpa3oBaHHs B 00JIaCTAX, HE TPeOYIOMINX
yTIIyOJICHHOW MaTeMaTH4eCKOU MOJATOTOBKH,

—— TOTOBHOCTHh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKCHUM BCEH KU3HM, CO3HATEIHHOE OTHOIIEHHWE K HEMpPEePhIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPOeCCHOHATBHON U 00IIECTBEHHOM IeATeTbHOCTH;

—— TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOU
NesITeNIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3zoBaTeIbHOM, OOIIECTBEHHO IMOJIE3HON, y4eOHO-UCCIIeN0BATEIbCKOM, MMPOCKTHON U JPYTHUX
BHJIaX JESITEIbHOCTH;

—— OTHOILIEHHE K NpodeCCHOHATIbHON NESATENIbHOCTH KaK BO3MOXHOCTH Y4YacTUsl B
PELIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPO0IIeM;

* MemanpeomemHoix:

—— YMEHHE CaMOCTOSTEIbHO OMNPEAENsATh LETU JEATEIbHOCTH M COCTaBIATH IUIAHBI
NESITEeIbHOCTH;  CaMOCTOSITEIbHO ~ OCYHIECTBJISITh, KOHTPOJMpPOBaTb U  KOPPEKTUPOBATH
JeSITeNIbHOCTb; UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI [T JJOCTUKEHUS TTOCTABIICHHBIX LieeH 1
pealin3aluy IJIaHOB e TEIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATErHH B Pa3IMUHBIX CUTYaIHsIX;

—— yMEHHUE MPOIYKTUBHO OOIIAThCA W B3aMMOCICTBOBaTh B IPOIECCE COBMECTHOM
NeSITeNbHOCTH, YYUTHIBATh MMO3UIIUHU JAPYTHX YUACTHUKOB JESITENbHOCTH, 3PPEKTUBHO pa3peniaTh
KOH(JIMKTHI;

—— BIIQJICHUE HABBIKAMU I103HABATEJIbHOW, y4eOHO-HCCIEIOBATENbCKOW M MPOEKTHOM
NESTeNbHOCTH, HaBBIKAMU  pa3pellieHusi MpoOiieM; CIOCOOHOCT U TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB pEIICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3IMYHbIX
METO/I0B IO3HAHMS,

—— TOTOBHOCTbh M CIIOCOOHOCTH K CaMOCTOSITEIbHONW WH(MOPMAIMOHHO-TIO3HABATEIbHOM
NEeSITeNFHOCTH, BKIIOYash YMEHHE OPUEHTHPOBATHCA B PA3NUYHBIX HCTOUYHUKAX HH(OPMAIIHH,
KPUTHYECKH OIICHMBATh W HWHTEPIPETUPOBATh WHEOOPMAILMIO, TOIYy4aeMyl0 W3 pa3IUYHbIX
HMCTOYHUKOB;

—— BJIaJICHUE S3bIKOBBIMU CPEJICTBAMU: YMEHHUE SCHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUS, HCIIOIb30BaTh aJJIEKBaTHBIE SI3BIKOBLIE CPE/ICTBA;

—— BIIQJICHUE HABBIKAMU TO3HABATEIbHOW pe(dIEKCHH KaK OCO3HAHUS COBEPIIACMBIX
JNEVCTBHUI M MBICTUTEIBHBIX MIPOIECCOB, UX PE3YIHTATOB U OCHOBAHMMN, TPAHUI] CBOETO 3HAHHUS U
HE3HaHUs, HOBBIX IMO3HABATEIBHBIX 33724 U CPEACTB JUIS KX JOCTH)KCHHUS,

—— IIeNeyCTPEeMJIEHHOCTh B TOWCKaX W MPHUHATHH PEUICHHH, COOO0pa3UTEeNbHOCTh U
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUI; CHOCOOHOCTh BOCIPHUHUMATH



KpacoTy ¥ FapMOHUIO MUDa;

* npeomMemHuIxX:

—— c(OPMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOM KYJIbTYpHl U
MeCTe MaTeMaTHKH B COBPEMEHHON LIMBUJIM3ALINH, CIIOCO0aX OMUCAHUS SIBICHHH PeaJbHOr0 MUpa
Ha MaTeMaTHYECKOM SI3bIKE;

—— c)OPMHPOBAHHOCTH TMPEJCTABICHUNA O MAaTEMATUYECKUX TOHATUSAX KaK BAKHEUIINX
MaTEeMaTHYECKUX MOJIEISX, TIO3BOJISIFOIIMX OMUCHIBATh U M3Yy4aTh Pa3HbIE MPOLECCHl U SIBIICHHUS,
[TOHMMAaHHE BO3MOKHOCTH aKCUOMATUYECKOTO ITOCTPOCHUSI MaTEMATUYECKUX TEOPUIL;

—— BJIaZICHUE METOJ]AMH JIOKA3aTeIbCTB M aJITOPUTMOB PEHICHUS, YMEHHE X IPUMEHSTh,
IIPOBOJUTH JI0KA3aTEeIbHbIE PACCYKICHUS B XO/1€ PELLIEHUS 3a/1ay;

—— BJIAJICHUE CTAaHIAPTHBIMH IPUEMaMU PEIICHUsS PAlMOHAIBHBIX M MPPALUOHAIBHBIX,
MOKa3aTEeNbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKHX YypPaBHEHHH W HEPABEHCTB, UX CHCTEM;
WCTIOJI30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YHCIIE JUIS TIOUCKA TTyTH PEUICHUS H
WJLTIOCTPAINH PEIICHHs YpaBHEHUI U HEPABEHCTB;

— ¢(hOpPMHPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX HOHSTHUSIX MAaT€MaTUYECKOTrO
aHaJlu3a M MX CBONCTBAxX, BJIAJICHME YMEHUEM XapaKTepU30BaTh MOBEACHUE (DYHKUUH,
WCI0JIb30BAHNE TIOJYYEHHBIX 3HAHUM JUIsl OMMCAHKsI M aHAJIM3a pealbHbIX 3aBUCHMOCTEH;

—— BJIaJICHWE OCHOBHBIMH TIOHSTHSIMH O TUIOCKHX W MPOCTPAHCTBEHHBIX T€OMETPUUYECKIX
¢burypax, uX OCHOBHBIX CBOMCTBAxX; CHOPMHUPOBAHHOCTh YMEHHUSI pacliO3HAaBATh F€OMETPHUUECKUE
burypel Ha YepTeKax, MOAEISIX W B pEaTlbHOM MHUpE; NPHUMEHEHHE H3YYEeHHBIX CBOWCTB
TEOMETPUIECKUX QHUTYP U POPMYI TS pEIIeHHUs TEOMETPHUSCKUX 3a/1a9 ¥ 3371a4 C TPAKTHYECKIM
coJiep’KaHueM;

— c(OpMHUPOBAHHOCTh MPEJICTaBICHUM O TMpoIleccax M SIBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX B pPEaJIbHOM MHUpPE, OCHOBHBIX
MOHATHIX AJIEMEHTAPHONW TEOPUU BEPOSTHOCTEH; YMEHUI HAXOAUTh U OLIEHUBATH BEPOSATHOCTH
HACTYIUICHUSI COOBITUN B MPOCTEUIINX MPAKTHUECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTHKU
CIy4alHbIX BEJIMYMH;

—— BJIaJICHHE HaBbIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpH
pelIeHNH 3a/1ay.
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2. COIEP)KAHUE YYEFHOU JUCHUILJIAHBI
2.1. TemaTH4eckuii IUIaH U coep:kaHue yueOHoi tucuumimuabl O1Y.16
«MaremaTuka: ajiredépa 1 Hayaj1a MATEMATHYECKOr0 AaHAJIN3a; TeOMeTPHUs»

KoauyecTBO 4acoB Ha

pazaen
Aynm- Camocro-
HaumenoBanue pa3nena Tembl pa3zaena
TOpHasi | fAITeJIbHas
pabora, pabora,
yac yac
BBenenue 2
Pa3znen 1. YUCJIOBLIEU | 8 Tema 1.1 JletficTBUTEIbHBIC YUCIIA.
PAIIMOHJIbHBIE UwrcnoBble BEIPAKECHUS
BBIPAKEHMS 8 Tema 1.2 ParnmoHanbHbIe BEIPAKESHUS
Paznen 2. ®YHKIUU 8 Tema 2.1 ®dynkuws, e€ cBoiicTBa U
rpaguk
8 Tema 2.2 IIpeoOpa3oBanus rpaduKoB
byHKIIUH
10 Tema 2.3 Kopenb HaTypanbHOU CTENEHH
8 Tema 2.4 CrenenHast pyHKIus
8 Tema 2.5 TTokazaTenpHas QyHKIHS
8 Tema 2.6 Jlorapudmudeckas: GyHKITUS
Pa3nen 3. MPSIMBIE U 8 1 Tema 3.1 [TapamienbHOCTh NPSIMBIX U
MNJIOCKOCTHU B ILUIOCKOCTEN
MPOCTPAHCTBE 8 1 Tema 3.2 [lepneHIUKYIAPHOCTD MPSMBIX
U TJIOCKOCTEN
Pa3nen 4. BEKTOPBI U 8 1 Tema 4.1 [IexapToBa
KOOPIUHATDI CHCTeMa KOOPJMHAT B IIPOCTPAHCTBE
8 1 Tema 4.2 BekTopbl B IPOCTPaHCTBE
Pasznen 10 Tema 5.1 Tpuronomerpuueckas
5. TPUTOHOMETPUSA byHKIUS
12 Tema 5.2 IIpeoGpa3zoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUI
12 Tema 5.3 TpuroHomerpuueckue
ypaBHEHUs
Pa3znen 6. HAYAJIA 10 1 Tema 6.1 Teopust npenenos
MATEMATHYECKOI'O 10 1 Tema 6.2 TlpousBoaHas
AHAJIH3A 10 1 Tema 6.3 OnpenesneHHbIN HHTErpall
Pa3pen 8 1 Tema 7.1 MHoOrorpaHHuKu
IYCP%}JII?,{EO E;ﬁl:HI/IKI/I 1 g 1 Tema 7.2 Tena BpameHus
8 1 Tema 7.3 OObeMmsbI Teln
Pa3pen 8 Tema 8.1 CraTtuctuka
8. KOMBUHATOPUKA, 8 Tema 8.2 KomOunaTopuka
CTATUCTHUKA U TEOPUA
BEPOSITHOCTEI 8 Tema 8.3 Teopus BeposTHOCTEN
Paznen 9. YPABHEHMSA M | 12 Tema 9.1 Pemenue ypaBHeHUN n
HEPABEHCTBA HEPABEHCTB
10 Tema 9.2 Pemenue cuctemM ypaBHEHUH U
HEPABEHCTB




uToro

234
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB
YYEBHOU JEATEJBHOCTHU CTYAEHTOB

HaunmeHnoBaHue pa3aesia/TeMbl

Buabl yueOHbIX 1eiicTBUI

BBenenune

O3HakoMJIEHHE C pOJIBI0O MAaTeMAaTHUKH B HayKe, TEXHHKE,
9KOHOMHWKE, HH(POPMAIIMOHHBIX TEXHOJIOTUSX M MPAKTHYECKOU
nesTeIbHOCTH. O3HAKOMJIEHUE C LEJSIMU U 3a/ladyaMi U3ydeHUs

MaTeMaTHKu npu ocBoenuu npodeccuit CI1O u cniennanbHOCTEH
CI1IO

AJI'EBPA

Pa3BurTue NoOHATHS 0 YHCTIE

Boinonnenue apugmernueckux AeHCTBUN HaJ YUCIaMH, COYETast
YCTHBIE Y TUCbMEHHBIE TPUEMBI.

Haxoxnenne  npuOMMKEHHBIX ~ 3HAYEHUH  BEIUMYMH U
MOTPEIIHOCTEN BBIYMCICHUN (a0COTIOTHOW MW OTHOCHUTEIHHOMN);
CpPaBHEHHE YUCIIOBBIX BbIPAKEHUI.

Haxoxxnenne ommbOOk B TpeoOpa3oBaHUSX M BBIUYMCICHUSAX
(oTHOCHTCS KO BCEM IYHKTaM ITPOrpaMMBbl)

KopHu, crenenn, jorapugmsl

O3HakoOMJIEHHE C MOHATUEM KOPHS N-U CTENEHHW, CBOMCTBAMH
paavKaioB U MPaBUJIAMU CPAaBHEHUS KOPHEM.

@OopMyIHpPOBAHUE OIPEACIICHUS] KOPHS M CBOWCTB KOPHEM.
Brluncnenue um cpaBHEHHE KOPHEW, BBIIIOJHEHHE IPUKUAIKH
3HAYEHHUSI KOPHS.

[IpeoOpazoBanre YUCIOBBIX M OYKBEHHBIX BBIPAKCHU,
CoZepKalIuX paguKabl.

Brinonnenue pacyetoB 1o Gopmynnam, CoAEpKaLUM paIuKabl,
OCYILIECTBIISI HEOOXOIUMBIE MOJICTAHOBKY U MPE0Opa30BaHMUSI.
OnpeneneHre paBHOCUIBHOCTH BBIPAKEHUW C paguKajaMu.
Pemenue uppanvoHagbHbIX YpaBHEHUM.

O3HakoMJIEHWE C TMOHATUEM CTEHNEHU C JECHCTBUTEIbHBIM
MIOKA3aTeJIEeM.

Haxoxnenue 3HA4YECHUI CTEIECHH, HCIIOJIb3YS npu
HEO0OXOIMMOCTH UHCTPYMEHTaIbHbIE CPENICTBA.

3anuchIBaHUE KOPHA N-il CTENIEHU B BUJAE CTENEHH C APOOHBIM
nokasaresiaeM U Hao0opoT.

®opMynHpoBaHUE CBOWMCTB CTENEHEW. Brluncienue crenexneil ¢
panMoOHaIbHBIM NIOKA3aTeJIEM, BBITIOJHEHUE NIPUKUAKY 3HAYEHUS
CTEINIEHU, CPAaBHEHUE CTEIICHEH.

[IpeoOpa3oBanrie 4YHMCIOBBIX W OYKBEHHBIX BBIPAKECHUH,
colepXallux CTEeNeHu, NpuMeHss cBoiicTBa. PemeHue
MOKA3aTEeIbHBIX YPAaBHEHUM.

O3HakoMJIeHME C TPUMEHEHUEM KOpHEM U CTelneHel mpu
BBIYMCIICHUH CPEJTHUX, ACJIEHUU OTPE3Ka B «30JI0TOM CEUCHHM.
Penienne npukiiagHbIX 3a/1a4 Ha CIOXKHBIE MPOLEHTHI

IIpeodpa3oBanue

ajJredpan4ecKux BbIpaKeHU

BeimonHenune npeoOpa3oBaHUil  BBIp@KEHUH, TNpUMEHEHHE
(dopMyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEN U JIorapu(mMoB.
Onpenenenne obnactu JOMYCTUMBIX 3HAUEHUN
Jorapu(MHUECKOro BbIpakeHUs. Pemienue sorapudmMudeckux
ypaBHEHUH

OCHOBbBI TPUTTOHOMETPUN
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OcCHOBHbIC MOHATHSA

N3yuenue paaiuaHHOrO METOJA U3MEPEHUs YIVIOB BpalCHUS U
UX CBS3H C TpalycHOM Mepoit. 300paxkeHne yriioB BpamieHus Ha
OKPY’KHOCTH,  COOTHECCHME  BEJMYMHBI yIrla C €0
PaCIIOJIOKEHUEM. DopmynupoBaHuE oIpeneneHuin
TPUTOHOMETPHUYECKUX (DYHKIMIA I YTIIOB TIOBOPOTA M OCTPBIX
YIJI0B MPSIMOYTOJIBHOIO TPEYroJIbHUKAa U OOBACHEHHE HUX
B3aUMOCBS3HU

OcHoBHbBIE TPUTOHOMETPHYIECCKHUE
TOKIECCTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/I‘ICCKI/IX TOXIOCCTB IJIA
BBIUMCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX QYHKIUH IO
OJTHOU U3 HUX

IIpeoOpa3oBanus npocreimmx
TPUTOHOMETPUYECKUX
BbIpaKeHU

N3ydyeHne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYIIbI
CJIOXEHMSI, YABOCHHUS, TPE0Opa30BaHUs CYMMBI
TPUTOHOMETPUUECKUX (PYHKIIUNA B IPOU3BEACHUE U
IPOU3BEICHUS B CyMMY M IIPUMEHEHUE NPU BBIUYUCICHUN
3HAUEHUS! TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOIICHHUS
ero.

O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOUEK Ha
€IMHUYHOM OKPY)KHOCTHU U MPUMEHEHHUE UX JIJIs BBIBOJA
dbopmyn mpuBeICHUS

IIpocreiimmue
TPUTOHOMETPHYECKH e
YPABHEHUS U HEPaBEHCTBA

Pemenne mno QopmynaM U TPUTOHOMETPUYECKOMY KpYTy
MPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.

[Ipumenenne  oOmMX  METOJOB  pEIICHUS  ypaBHEHUH
(mpuBeneHue K JTUHEHHOMY, KBaJApaTHOMY, METOJ Pa3JI0KEHUS
Ha MHOXUTENM, 3aMEHbl IE€PEMEHHON) TMpH pelIeHUH
TPUTOHOMETPUUYECKUX YPABHCHUM.

YMeHue oOTMeuarb Ha  Kpyre pelmeHuss MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apKTaHIeHC YUCIa

O3HaKkoMJIEHHE C IOHATHEM 0OpPaTHBIX TPUTOHOMETPHUECKUX
G yHKITUH.

W3ydenue onpeeneHuil apkCUHyca, apKKOCHUHYCA,
apKTaHreHca 4ucia, GopMynupoBaHUE UX, H300paKeHUEe Ha
€AMHUYHOM OKPYKHOCTHU, IPUMEHEHUE TPU PELICHUH
ypaBHEHUH

®YHKIMU, UX CBOMCTBA U TPA®UKH

D yHKIUMH.
ITonsiTue 0 HeMpPEePHLIBHOCTH
GyHkuun

O3HakoMJIeHHE C TIOHSATHEM [EepEMEHHOW, MpUMepamu
3aBUCHUMOCTEH MEX]ly IEPEMEHHBIMHU.

OzHakomiieHHe ¢  TOHSATHEM  Tpaduka,  OINpeaeTcHHe
MPUHAUICKHOCTH TOYKU rpaduky ¢yHkiuu. OnpeneneHue mo
dopMyne mpocTeiileli 3aBUCMMOCTH, BHUAAa ee rpaduka.
Bripaxkenue no opmyie oJHON epeMeHHOM yepe3 apyrue.
OznakomiieHne ¢ ompezeneHueM (yHkiuu, GopmynupoBaHue
ero. Haxoxnaenue obnactu onpeneneHuss U 006IacTu 3HaAYCHUHA

byHKIMH

CpoiicTBa pyHKIMH.
I'paduyeckass HHTEpHpeTALU.
IIpuMeps! PYHKIMOHAIBLHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax U ABJICHUAX

O3HakoMmIleHHE C TpUuMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH
B peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLUILINH.

O3HakoMJIEHHE € JOKA3aTEIbHBIMU PACCYKIEHUSIMU HEKOTOPBIX
CBOMCTB JIMHEHHOM W KBaApaTU4YHOM (YHKIMH, MpoBeJIeHUE
UCCIICIOBAaHMUS  JIMHEHHOW, KYCOYHO-JIMHEWHOU, JpOOHO-
JUHEWHOW W  KBaJpaTUYHOM (yHKUMHA, TOCTpOGHHE HX
rpa¢ukoB. IlocTpoenne u ureHue TrpaduKoB QYHKIUI.
UccnenoBanne ¢ynkuuu. CocraBieHue BUAOB (QYHKIHMHA IO
JAHHOMY YCJIOBHIO, PEILICHHUE 3a7a4 Ha DKCTPEMYM.
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Brimonenue npeobpazoBanuii rpaduka ¢ yHKIHH

OOpaTHble pyHKINHN

Wzyuenune nonsaTus oOpaTtHOM (yHKUIWHU, ONpENeIeHue BUIA U
noctpoeHue rpaduka oOpaTHONW (YHKIUH, HAXOXKICHHE e
oOmactu ompeneneHuss u obnactu 3HavyeHui. [IpumeneHue
CBOMCTB (DYHKIIMI MPH UCCIEIOBAHUM YPaBHEHUH U PEHICHUU
3aj71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CJIOKHOW (DYHKIIUU

CreneHHble, NOKa3aTe/bHbIE,
JorapupmMuyeckue u
TPUrOHOMeTpHYecKHe PyHKIMH.
OOpaTHbIe TPUTOHOMETPUYECKHUE
byHkuun

Brrancnenue 3HaueHni GyHKIUN 110 3HAYEHUIO apryMEHTa.
OnpeneneHre MOJOXEHUS TOYKM Ha rpapuke 1o ee
KOOpJMHAaTaM U Hao0OopoT.

Hcnonb3oBanue cBOMCTB (DYyHKIUI JUIsl CpaBHEHHUS! 3HAUYE€HUMN
CTeNneHeu u jorapudmos.

[Toctpoenne rtpaduKoB CTEMEHHBIX H  JOTapUPMUUYECKUX
(GyHKIMH.

Pemenune nokaszarenpHBIX M JOTapUPMHUUECKUX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAM.

O3HakoMJIeHHE C TOHSITHEM HENPEPHIBHOM NEepHOaANYECKOM
¢byHKIMHM, (QOpPMYIMpPOBAHHWE CBOMCTB CHHYCa U KOCHHYCA,
MMOCTPOCHHUE UX TPAPHUKOB.

O3HakoMJIeHHE C TOHATHEM TapMOHHYECKUX KoJIeOaHUM W
npUMepaMyd TapMOHHMYECKHUX KoOJIeOaHMM 1Sl  ONHCaHUs
MPOLIECCOB B PU3UKE U APYTrUX 00JIACTAX 3HAHMUSL.
O3HakoOMJIEHME C TMOHATHEM pPA3pbIBHOM IEPUOJNYECKON
byHKIIMN, HOPMYIUPOBAHNE CBOWCTB TAaHTEHCAa U KOTAHI'EHCA,
MOCTPOCHUE X TPa(UKOB.

[IpumeHneHne CBOWCTB (YHKIHMA JUIsi CpaBHEHHUs 3HAYCHUU
TPUTOHOMETPHUYECKUX GbyHKUUH, pereHus
TPUTOHOMETPUUYECKHX YPABHEHUH.

[Toctpoenne rtpadukoB OOpaTHBIX TPUTOHOMETPUUYECKUX
(GyHKIMI 1 onpesenenue no rpagukaM ux CBOMCTB.
BrinonHenue npeobpazoBanust rpadukoB

HAYAJIA

MATEMATHYECKOI'O AHAJIM3A

IlociaenoBaTeILHOCTH

O3HakoMJIeHHE C TOHSITHEM YHCJIOBOM MOCIEA0BATEIHHOCTH,
crocobamH ee 3aJjaHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HakoMJIEHHE C TIOHITHEM Ipejiesa MOoCIe0BaTeIbHOCTH.
O3HakoMJIeHHE C  BBIYHCIEHHEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO PsJia Ha MPUMEPE BBIYUCICHUS CYMMbI OECKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOM MTPOrPECCUH.

Pemenue 3ana4y Ha npuMeHeHue GopMyiIbl CyMMbl OECKOHEYHO
yOBIBaIOIIe reOMETPUIECKON MPOrPEeCCUu

IlIpousBoaHAasi U ee IPUMEHEHUE

O3HakoMIIEHHE C OHATHEM IPOU3BOIHOM.

W3yuenne u  QopMmyaupoBaHHEe €€ MEXaHMYECKOro H
reOMETPUYECKOr0 CMBICIIA, U3YYEHUE AITOPUTMA BBIUMCIEHUS
IPOM3BOJIHON Ha MpHUMEpE BBIUMCIEHUS] MTHOBEHHOW CKOPOCTH
U YTJI0BOTO K03(h(huIeHTa KacaTeabHOM.

CocraBneHne ypaBHEHUs KacaTelabHOH B 0011eM BUJIE.
YcBoenue IIpaBUII mddepeHmpoBanms, TaOIHIIBI
IPOM3BOJIHBIX JJIEMEHTAPHBIX (QYHKIHUH, NpUMEHEHHE JUIs
middepeHurpoBanns  (QyHKIMHA, COCTaBICHHUS YpaBHEHHS
KaCaTeJIbHON.

N3yuenune teopeM O CBSI3U CBOUCTB (DYHKIIUH M HPOU3BOJIHOM,

(bopMynHUpOBKa HX.
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[IpoBeneHue ¢ MOMOIIBIO IPOU3BOJHOM  MCCIEAOBAHUSA
byHKIMY, 3a1aHHON (OpPMYIIOi. YCTaHOBJICHHE CBSI3U CBOMCTB
(GYHKIIMHM 1 TPOU3BOIHON IO UX TpadrKaMm.

[IpuMeHeHnne IpOU3BOIHOM IS peLIEeHUs 3a/1a4 HA HAXO0XKICHHUE
HauOOJIbIIEr0, HAUMEHBUIETO 3HAYEHUS W Ha HAXOXKICHHE

IKCTPEMyMa

IlepBooOpa3nas u nHTErpas

O3HakoMJIeHHE C IOHSITHEM UHTErpajia u IepBooOpa3HOM.
N3yuenue npaBuia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona-JleiiOnuna.

Pemenne 3amau Ha CBsI3b MEPBOOOPA3HONM M €€ MPOU3BOJIHOM,
BBIUMCIICHUE MTEPBOOOPA3HON ISl JAHHOM (PYHKIIHH.

Pemrenne 3amad Ha NpUMEHEHWE HMHTErpajia sl BBIYHUCIICHUS
(bu3nYeCKUX BEITUYHH U IUIONIaIel

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBI
YPaBHeHUil
HepaBeHcTBa M cUCTEMBbI
HEPaABCHCTB C ABYMHA
NEePEMECHHBIMU

O3HakoMJIeHHME C MPOCTEHIIMMU CBEACHUSIMH O KOPHAX
anreOpanvyeckux  ypaBHEHHWH, TMOHATHSAMH  HCCJIEIOBaHUS
YpaBHEHUH U CHCTEM YpaBHEHHIA.

N3yuenne TeopuM paBHOCWIBHOCTM ypaBHEHUHM U €€
npumeHeHus. [loBTopeHne 3amucu pelieHds CTaHAAPTHBIX
ypaBHEHUH, TMpHEMOB TMpeoOpa3oBaHUs ypaBHEHUH A
CBEJICHMSI K CTAaHJapTHOMY ypaBHEHHUIO.

Pemenune panmoHanbHbIX, UPPALUOHAIBHBIX, TTOKa3aTENbHbBIX U
TPUTOHOMETPUUECKUX YPABHEHHUM U CUCTEM.

Hcmnons3oBanne CBOWCTB M rpadKoB (PYHKIUMH I perieHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX TPUEMOB PELICHUS CUCTEM.
Pemienne ypaBHEHHMI ¢ TPUMEHEHHMEM BCEX IPUEMOB
(pa3noXkeHus: Ha MHOKUTEJH, BBEJCHUS HOBBIX HEH3BECTHBIX,
MOJICTAHOBKH, TpaUuecKoro METO1a).

Pemienne cucteM ypaBHEHU C NPUMEHEHHEM pPa3IMYHBIX
croco6oB. O3HakoMIIeHHE C OOMIMMH BOMIPOCAMH PELICHUS
HEPAaBEHCTB M HCIIOJIb30BAaHHE CBOMCTB U TpaduKOB (DYHKIIHIA
IIPU PELLICHNH HEPABEHCTB.

Pemienne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTM4eCKMX METOJOB Uil pelIeHUus
COJIepKaTeNbHBIX 3a/lad W3 pPa3IMYHBIX O00JIacTel HayKu H
npakTUKU. VHTepnperupoBaHue pe3yabTaToB €  y4E€TOM
peabHBbIX OTPaHUYEHUI

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBbIC MOHATHSA
KOMOUHATOPHUKH

W3yuenne mpaBuia KOMOMHATOPUKM M HIPUMEHEHUE IpU
pelIeHMH KOMOMHATOPHBIX 33/1a4.

Pemenne kOMOMHATOPHBIX 3a7ay METOJOM Iepebopa M IO
NPaBUITY YMHOXKEHHUS.

O3HakoMIIEHHE C MOHATUSAMH KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COYECTAHUSMH, TMEPEeCTaHOBKaMU M GopMylaMud s UX
BBIUMCIICHUSI.

OObsicHeHHe U TNpUMEHeHHe (OpMyNl JUIsl  BBIUYUCIICHHS
pa3MelIeHN, IepeCTaHOBOK U COYETAHUI IIPU PELLIEHUH 3a/a4.
Osznakomiienne ¢ OuHOMOM HbBIOTOHA U TPEYroJIbHUKOM
[Tackans. Pemenue npakTHMUeCcKHMX 3aJad C HCIOJIb30BAHHUEM
HNOHATHUH U PaBUJI KOMOWHATOPHUKH
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DJIeMeHThI TeoOpuu
BEPOATHOCTEM

N3yuenue Ki1accH4eCKOro ONpENEIICHHs] BEPOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEHN.

PaccMoTpenne npruMepoB BEIYUCIEHUS BEPOSTHOCTEN. Pelienue
3a/1a4 Ha BHIYMCIEHUE BEPOSITHOCTEN COOBITUI

IIpencraBiienne JaHHBIX
(Tabdauubl, IMATPAMMBI,

rpaguku)

O3HaKOMJICHHE C MNpEACTaBJICHUEM YHUCJIOBBIX JAHHBIX M HX
XapaKTCPUCTUKAMMU. Pemenne IMPAKTUYCCKUX 3aga4 Ha
06pa60TKy YN CJIOBBIX NAHHBIX, BEBIYUCJICHUC NX XaPAKTCPUCTHUK

I'EOMETPUSA

IIpsimble U IIOCKOCTH
B IIPOCTPAHCTBE

dopMynHpoBKa M TPUBEACHHE JOKA3aTEIbCTB IPU3HAKOB
B3aUMHOTO  pACIOJIOKEHUSI  MPSMBIX M TUJIOCKOCTEH.
Pacnio3naBanne Ha uepTekax W MOJCISAX PA3IUYHBIX CIIydacB
B3aUMHOTO  pACIOJIOKEHHUSI  MPSAMBIX U TJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXKJICHHI.

@opMyJIUpOBaHUE  OMNPEACIECHUN, TMPU3HAKOB M  CBOMCTB
napaieIbHbIX U TIEPIICHIUKYISIPHBIX ITIOCKOCTEH, ABYTPAHHBIX
Y JIMHEWHBIX YTJIOB.

BrimonHeHne moCTpoeHUsST YIIIOB MEXKIY MPSMBIMU, TIPSIMOUN U
IJIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH TIO ONHCAaHUI0, |
pacro3HaBaHuE WX Ha MOJIEIISIX.

[IpuMeHeHre TPU3HAKOB U CBOMCTB PACIIOJIOKEHUST MPSIMBIX U
IUIOCKOCTEHN MPHU PEIICHUH 3a4ad.

N3obpaxenne Ha pUCYHKaX W KOHCTPYHPOBAHHE Ha MOJICIIAX
MEPNEHIUKYISIPOB M HAKJIOHHBIX K TUIOCKOCTH, TPSMBIX,
napajuleibHbIX  IJIOCKOCTEH, VYIJOB MEXKAY NpsIMOW U
IUIOCKOCTBIO U 000CHOBaHUE TIOCTPOEHUSI.

Pemrenne 3amau Ha BBIYMCIICHHE TE€OMETPUYECKUX BEIMYHH.
OnuceiBaHNE PACCTOSHUS OT TOYKH A0 INIOCKOCTH, OT IPSIMO 10
IJIOCKOCTH, MEXIY IJIOCKOCTSMH, MEXAY CKPEHIUBAIOIIMMUCS
IPSIMBIMHU, MEX]Ty TPOU3BOJIBHBIMU (PUTypamMH B IPOCTPAHCTBE.
@opMynHpOBaHHE U JIOKA3bIBAHWE OCHOBHBIX TEOPEM O
paccTOSAHUSX (TEOpeM CYLIECTBOBAHMS, CBONCTBA).
H300paxenne Ha depTe:kax M MOJEISAX pPACCTOSHUSA U
000CHOBaHME CBOMX CYXJeHui. OmnpenesieHne U BbHIYHCICHUE
paccrosHuii B npoctpaHcTBe. [Ipumenenue dhopmyn u Teopem
IJIAHUMETPUH ISl PELICHUS 3aa4.

O3HakoMJIEHUE € MOHATHEM MapaJLIEIbHOTO MPOEKTUPOBAHUS U
ero cpoiictBaMu. QPOpPMYIHPOBAHHE TEOPEMBI O IUIOIIAIN
OPTOrOHAJILHOM MPOEKIIMU MHOTOYTOJIbHUKA.

[Ipumenenne Teopuu [Uis OOOCHOBAaHUS TOCTPOSHUM U
BBIYUCIICHUI. APryMEHTUPOBaHUE CBOUX CYXJIEHUI O B3aUMHOM
pacIoJI0KEHUH MPOCTPAHCTBEHHBIX (pUTYp

MHoOrorpaHHuKH

Omnmncanue u XapaKTEepUCTHUKA Pa3IMYHBIX BUIOB
MHOTOTPAaHHUKOB, [IEPEUUCIIEHUE UX DIIEMEHTOB U CBOMCTB.
N300paskeHne MHOTOTPAaHHUKOB U BBITIOJIHEHHE MMOCTPOCHHS Ha
U300paKEHHSIX U MOJIEIISIX MHOTOTPAHHHUKOB.

Brruucnenue JIMHEUHBIX DJIEMEHTOB u YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpALIUAX, apTYMEHTUPOBAHUE CBOUX
CYXKJICHUH.

XapakTepucTuka ©  H300pakeHHE CEUYEHHsS, pa3BEpTKU
MHOTOTPAaHHUKOB, BEIYMCIIEHUE TIJIOIIAIeN TOBEPXHOCTEN.
[TocTpoeHne mpocTeHImx ce4eHuid KyOa, MPU3MbI, TUPAMUJIBL.
[Tpumenenne GakToB U CBEJACHUI U3 MJIAHUMETPHUH.
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O3HakoMjieHHE C BHJAMH CHMMETPUHA B IPOCTPAHCTBE,
dbopMynupoOBaHHE OMPEICICHUH U CBOMCTB. XapaKTepHUCTUKA
CHUMMETPUU T Bpall€HUs U MHOTOTPAaHHUKOB. lIpuMeneHue
CBOWMCTB CHMMETPUM IIpM pELICHMH 3anad. lcronap3oBaHue
NpUOOPETEHHBIX 3HAHUM JUISI UCCIIEIOBAHUS U MOJICITUPOBAHUS
HECJIOXKHBIX 3a/1a4. M300pakeHne 0CHOBHBIX MHOTOTPAHHUKOB U
BBITOJIHEHHE PUCYHKOB MO YCJIOBHUSIM 3a/1a4

Tesia 1 moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJAMH Te€J BpalleHus], GOpMyJINpOBaHUE UX
OIIPENIEIICHUN U CBOMCTB.

DopMyIMpPOBAHUE TEOPEM O CEYEHUH Ilapa IUIOCKOCTbIO U
IUTOCKOCTH, KacaTelIbHOM K cdepe.

XapakTepucTuka U U300pakeHue Tell BpallleHus], UX pa3BepTKH,
CEUEHUS.

Pemenune 3amau Ha MOCTpOEHUE CEUYEHUM, BBHIYMCICHHE JJIUH,
paccrosiHuid, yrioB, miomanei. [IpoBeneHue aokazaTenbHBIX
pacCyXJICHUI IPU PEIICHUH 3a4a4.

[IprMeHeHne CBOMCTB CUMMETPUH IIPU PELICHUH 33/1a4 Ha Tella
BpallleH!s, KOMOMHALIUIO Tel.

N300pakeHne 0CHOBHBIX KPYIJIBIX TEJ U BBIMOJIHEHUE PUCYHKA
10 YCJIOBHIO 33/1a4M

HN3mepenusi B reomeTpun

O3HakoMIIEHHE C HOHITHSIMH IUIOMIAIA U 00beEMa, aKCHOMAaMU
U CBOMCTBaMHU.

Pemenue 3amay Ha BBIYMCIEHHE IJIOLIAJEN IUIOCKUX (QUryp C
MPUMEHEHUEM COOTBETCTBYOIIMX ¢GopMyal u (akToB U3
IJIAHUMETPUH.

H3ydeHue TeopeM O BHIYMCIEHUH 00bEMOB MPOCTPAHCTBEHHBIX
TeJN, pelIeHHe 3aJady Ha MpUMEHEeHHE (POpPMYyNl BBIYMCICHUS
00BEMOB.

Nzydenue GopmMyn sl BBIYUCICHUS TUIOMIAJCH TTOBEPXHOCTEH
MHOTOIPaHHUKOB U TEJ BPAILLCHHUSL.

O3HakoOMJIEHHE C METOJIOM BBIYHUCIIECHHUS IIJIOIIAIA TOBEPXHOCTH
ctepsl.

Pemienne 3amau Ha BBIYMCIEHHE IUIOLIAJACH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIl

KoopauHatsl M BEeKTOPBI

O3HakoMIleHHE C TOHATHEM BekTopa. M3ydyeHue aekapToBoif
CHCTEMBbI KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOCHUE 10 33JJaHHBIM
KOOp/JMHATaM TOYEK M IUIOCKOCTEH, HaXOXKJIEHHe KOOpAMHAT
TOYEK.

HaxoxxneHue ypaBHEHHMH OKpYXHOCTH, CQepbl, IUIOCKOCTH.
Bbruncnenue paccTosHUM MEXTy TOUKaMH.

W3yuenune cBONCTB BEKTOPHBIX BEJIMYUH, MPABUI PA3JIOKEHHS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPAaBUJI HAXOKICHUS
KOOp/JMHAT BEKTOpa B MPOCTPAHCTBE, MNpaBWJ JEUCTBUH C
BEKTOPaMH, 33JJaHHBIMH KOOPIMHATaMHU.

[Ipumenenne TeopuM NpH pELIEHWM 3aJad Ha JCUCTBHS C
BEKTOPaMH.

W3ydyeHne CKalspHOTO NPOU3BEAEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs NpsMOM M miockoctu. IIpuMeHeHue Tteopuu npu
pEelIeHNH 3aJad Ha JEHUCTBUSA C BEKTOpaMH, KOOPAWHATHBIN
METO/I, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIEHUS BEJIMYUH YTJIOB M PACCTOSHUM.
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B3aMHOM  pacloOJOKEHUM HPSIMBIX M IUIOCKOCTEH
MCII0JIb30BAHUEM
BEKTOPOB

O3HakOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHU O

C

4. YYEBHO-METOJANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIHEYEHHUE NPOT'PAMMBI
Ka6I/IHeT MaTeMaTUYCCKUX JUCHUITIIINH
OdbopynoBanmue:
Kommutekt yue6HOi Mebenn (28 mocagoyHbIX MeCT)
MynbsTMeauiHbIi cTo (pabouee MecTo mpenoaasarens) Smartone MTL50/100
Mynstumenuiinbiii npoexktop ACER S1283
WNurepaxktuBHas nocka Triumph Board (quaronans 78")
JInueH3noHHOE MPOrpaMMHoOe odecrieyeHue:
Microsoft Windows 7 Professional
(smumensust WinPro 8.1 RUS Upgrd OLP NL Acdmc
Toproserit mocpeaauk: I[epemena-Jlunenk, OOO [lara 3aka3za: 2013-11-18
Jlunensus: 62688917 Poautenbckas mporpamma: OPEN 92658768ZZE1511)
Microsoft Office Standard 2010
(mumensus OfficeStd 2013 RUS OLP NL Acdmc
Toproserit mocpeaauk: I[epemena-Jlunenk, OOO [lara 3akaza: 2013-11-18
Jlunensus: 62688917 Poautensckas mporpamma: OPEN 92658768ZZE1511)
Kaspersky Endpoint Security 10 gas Windows
(Kaspersky Endpoint Security nnsousneca - Pacimpennsiii Russian Edition. 250-499 Node 2
year Educational Renewal License
Ne nunensun: 1096-181214-111355-563-621
Cpox ucnonszoBanust [10: ¢ 2018-12-14 mo 2021-03-02
[TocraBmuk (pecemtep): BENEF.IT benedut, OOO)

5. PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas:
1. MaremaTtuka: anredpa 1 Hayajga MaTeMaTH4eCKOI0 aHaluu3a, reoMeTpus : Anredpa u
Hayaja MaTeMaTudeckoro ananusa. 10 kiace: Yue6. i o0meoOpa3oBar. opraHu3alui:
bazoeiit u yrinyoi. yposau / 0. M. Konsarun, M. B. Tkauésa, H. E. ®&énoposa, M. U.
[abynuH. - 8- uzn. - M. : Ilpocsemenue, 2020. - 384 c. : uin. - ISBN 978-5-09-075569-6 : 550-
00. - Teker (BU3yalbHBIN) : HENOCPEACTBEHHBIH.
2. MaremaTtuka: anredpa 1 Hadyajaa MaTeMAaTHYECKOT0 aHalu3a, TeoMeTpus : Anredpa u
Hayaja MaTeMaTu4eckoro ananusa. 11 kiacc: Yue6. i o0meoOpa3oBar. opraHu3aiui:
bazoBslif u yriay6sn. yposuu / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&noposa, M. U.
[abynuH. - 8- uzn. - M. : IIpocsemenue, 2020. - 384 c. : ui. - ISBN 978-5-09-074200-9 : 625-
00. - Texct (BU3yalIbHBI) : HETOCPEICTBEHHBIH.
JdomoaHnTenbHast:
1. bammmakoB M.U. Matemaruka. COOpHUK 33124 IpO(UIbHOM HaNpaBIEHHOCTH: y4eO.
nocobue. — M.: 2016
2. baimmakoB M.M. CoopHuk 3aaa4: yue6. nocodbue (0a30BbIii ypoBeHsb). 11 k1. —
M.: 2016
3.boromonos H.B. Marematuka: yue6. s ccy3oB /H.B.boromornos, IT1.M.Camoiinenko.-5-e u3f.,
crepeotu. - M.: [lpoda, 2016-395, [5] c.: um.
4. boromosoB H.B. COOpHUK IWAAKTUYECKUX 3alaHUI 110 MaTeMaTuKe:
yue6. nocobue st ccyzoB /H.B.boromonos, JI.FO.Cepruenxo. — M.:JIpocda, 2016
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