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HOACHUTEJBHASA 3AIITUCKA
[IporpamMma oOmieoOpazoBaTenbHON y4eOHOU mucruminHa «MaTemaThkay NpeaHa3HadeHa
i uzydeHusa Marematuku B I'BIIOY JIO «Iloanoposkckuil MONMTEXHUYECKUH TEXHUKYM,
peanu3ytomero o0pa3oBaTelbHbIE TPOTPaMMbl CPEIHETO OO0IIeTO O0pa3oBaHUA B Mpeiesiax
OCBOCHHS OCHOBHOM mpodeccroHaabHoi obpazoBarenbHol nporpammbl CI1O (OITOIT CITO) Ha
06a3e OCHOBHOro oOmiero oOpa3oBaHMsA INPU IOATOTOBKE KBAaIM(PUIUPOBAHHBIX pabOYMX,

ClIy’KallluX U CICHHUAJIMCTOB CPCAHCTO 3BCHA.

[IporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmiero oOpazoBaHMs,
NPEIbABISEMBIX K CTPYKTYpE, COJEPKAHUIO U PE3ysIbTaTaM OCBOEHHS Y4eOHOH IUCIMITIMHBI
«MaTeMaTHKa», B COOTBETCTBUMH C PekoMeHJanusiMH TO OpraHU3alMy TOJYYEHHUS CPEIHETOo
oOmiero oOpa3oBaHMsi B TIpeaeiax OCBOEHHS 00pa3oBaTeNbHBIX MPOTPAMM CPEIHETro
Mpog)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro OOpa30BaHUS C YYETOM
TpeOoBaHUil (enepaTbHBIX TOCYAaPCTBEHHBIX O0Pa30BaTENbHBIX CTAHAAPTOB U IOJIy4aeMOM
npodeccuu WM CHCIHATBLHOCTH CPEAHET0 TMPOPECCHOHANBHOTO 00pa3oBaHus (IMUCHMO
JlemaptameHTa rocydapCTBEHHOW IMOJUTUKU B cdepe MoAroToBKU padoumx kaapoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpaMmbl «MaTeMaTHKa» HAINpaBJIEHO Ha JOCTH)KEHUE CIEAYIOIINX

ueneii:

* obOecneueHrne chOPMHUPOBAHHOCTH TPEJICTABICHUNW O CONMAIBHBIX, KyJIbTYPHBIX U
HCTOPUYECKHX (PaKTOpax CTAHOBJICHUS MAaTEMaTHKHU;

* oOecnicueHHue copMUPOBAHHOCTH  JIOTHYECKOTO, AJTOPUTMUYECKOTO u
MaTEeMaTUYCCKOTO MBIIIJICHUS ;

* obOecnieueHne cHOPMHUPOBAHHOCTH YMEHUM MPHUMEHSTH TMOJIYYCHHBIC 3HAHUS TIPHU
peIICHUH PA3JIMYHBIX 3a]1a4;

* o0OecneyeHue CcHOPMUPOBAHHOCTH TMPEACTABICHHNH O MaTeMaTHKE KaK 4YacTH
OOIIIEYEIOBEYECKON KYJIBTYpPhl, YHHBEPCATbHOM SI3bIKC HAYKH, TO3BOJISIOIIEM
OIMHCKHIBATh M U3y4aTh pPeaibHbIC MPOIECCHI U SIBJICHUS.

B mporpammy BKIIIOUEHO coJiep)KaHHE, HalpaBlIeHHOE Ha (OpMUpPOBAHUE Y CTYJICHTOB
KOMIICTECHIIMHI, HeoOXoauMBIX s kadecTBeHHOro ocBoeHust OITOIT CIIO Ha 6a3e OCHOBHOTO
o01ero 00pa3oBaHus C TOJTYYCHHEM CPETHETO 00IIero o0pa3oBaHHs.

[IporpaMmmMa MOKET HCHOIB30BAThCS JPYTUMU TPO(ECCHOHATHLHBIMU 00pa30BaTEIIbHBIMU

OpraHU3alMsIMHU, PEATH3YIONIMMH  00pa30BaTENbHYI  IPOTrpaMMy  CPEIHETrO  OOIIero
obOpazoBanusi B mpeaenax ocBoeHus ocHoBHOW OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIETO

o0Opa3oBaHws.



1. MACIHIOPT TPOT'PAMMBI YUYEBHOM JTUCIHUIIJINHBI

1.1. O6mas xapakTepucTHKa y4eOHOH TUCHUIIMHBI «MaTeMaTuka.

Matematuka sBigercs (QyHIaMEHTaJbHOM 001eo0pa3oBaTebHOM  JUCIUILUIMHOM €O
CIIO)KMBIIMMCS yCTOHYMBBIM COJIEp’)KaHUEM M OOIMMHU TpeOOBAHUAMU K IOATOTOBKE
o0y4aromuxcs.

B poeCCUOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIMsIX, peann3yonmx
o0pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero oomero oOpa3zoBanus B mpezaenax ocBoeHust OITOIT
CIIO na 06a3e OCHOBHOrO oO0Omero oOpa3oBaHMs, H3yUYEHHE MATEMaTHKH HMMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT NMpoduiIst mpohecCUOHAIBLHOI0 00pa30BaHUsL.

[Tpu ocBoenun mnpodeccuit CIIO u cnemmansHoctelt CIIO TexHuyeckoro mpoduieit
npodeccuoHanpHOro 00pa3oBaHMsl MaTeMaTHKa u3ydaercs Oosiee yriyOiaeHHO, Kak npoduabHas
yueOHasi JMCUUWIUIMHA, YYHUThIBaromas crneudduky ocBauBaeMmblx mpodeccuit  wium
CIeLUaIbHOCTEH.

OTO BBIpAXAeTCsI B COJACPKAHUU OOYYEHUS, KOJIMYECTBE YacOB, BBIJACIISIEMBIX HA M3Y4YCHHE
OTACTBHBIX TEM TIPOTPaMMBI, TIyOMHE WX OCBOCHHUS CTyACHTaMH, OOBEME W XapakTepe
MPAKTUUECKUX 3aHATUH, BUIaX BHEAYJUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO61ue neny u3yyeHust MaTeMaTUKU TPAJAULIMOHHO Peau3yl0TCs B UEThIPEX HalpaBJICHUX:

1) obriee mpecTaBIeHe 00 HISSX U METO/IaX MAaTEMATHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;
4) BocUTaTeIbHOE BO3CHCTBHE.

[Tpodumnmzanus neneil MaTeMaTH4eckoro o0pa3oBaHus OTpakaeTcs Ha BHIOOpE MPUOPUTETOB
B OpraHu3anuu ydeOHOW JedaTenbHOCTH oOydaromuxcs. [ TexHuueckoro mpodus
npodeccnoHanbHOr0 00pa30BaHUs BHIOOpP IieNiel CMEIIaeTcsi B MparMaTu4eckoM HaIlpaBJICHUH,
npegycMaTpUBaloOIleM YCHJIEHHE M  paclIMpeHHe MPHUKIAAHOTO XapakTepa H3y4eHUs
MaTeMaTHKH, MPEUMYIIECTBEHHONH OpUEHTALMN Ha AITOPUTMUYECKUN CTHIIb MO3HABATEIbHON
JeSTebHOCTH.

W3ydyeHue maTeMaTWKH Kak NpoQuibHON 001eo0pa3oBaTeabHON yuyeOHON JHUCHUIUIMHBI,
yuuThIBarolen cneunduky ocBamBaeMmbix cryaeHTamu npodeccuit CIIO wnu crnenuanbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM PA3IMYHBIX TOJXO/IOB K BBEICHUIO OCHOBHBIX TIOHSITHIA;
* ($OpMHpPOBAHHEM CHCTEMBI YUeOHBIX 3a/IaHHK, 0OecTieurBaromuX dPHEKTUBHOE

OCYIICCTBJICHUC BbI6paHHLIX LCJICBBIX YCTAHOBOK;



e o0orameHueM CHEeKTpa CTWiIed ydeOHOW JIesSTeNbHOCTH 3a CYEeT COTJIaCOBaHUS C
BEIYIIUMHU  JCSATCILHOCTHBIMH  XapaKTEpPUCTUKAMH  BBIOpaHHON  mpodeccuu
(cIenMaNbHOCTH).

[IpodunpHas cocTaBistonas OTpaXkaeTcsl B TPEOOBAHUAX, K MOATOTOBKE 00YYaIOUINXCS B
YJacTu:

* 0OuIeH CUCTEMBI 3HAHUM: CO/IepKATEIbHBIC PUMEPHI UCTIOIB30BAHUS MATEMaTHUYECKUX
UJEeH U METOJIOB B MPO(PECCHOHAIBHON JEATETHHOCTH;

* yMEHUi: pa3nuyue B ypoBHE TPeOOBaHMIA K CIOKHOCTH MPUMEHSIEMBIX aIrOPUTMOB;

* MPaKTUYECKOTO MCIOJB30BaHUS MPUOOPETCHHBIX 3HAHUN U YMEHUI: HHIUBUAYaTHHOTO
y4e0HOTrO0 OMbITa B  TIOCTPOCHWH  MATEMAaTHUYECKHX  MOJEJCH,  BBITOJIHEHUU
HCCJIEIOBATEIbCKUX MPOEKTOB.

*  «MaTemaTthka s TPOodECCHOHANBHON AESTeNbHOCTH», T.€. CTYICHT IMOJIy4aeT
BO3MOXKHOCTh M3YYHTh MAaTeMAaTHKy Ha ropaszio 0ojiee BHICOKOM YPOBHE, YTO CO3JIACT
dyHIaMEHT i1 JAIBHEWIEr0 CEephe3HOr0 W3YyUYeHUS MaTEeMAaTHKH B OOY4YCHHH
npodeccuu WM CHelHaaIbHOCTH.

Takum oOpa3zoMm, peanuzanusi CoOJACpKaHUS Yy4eOHOW JTUCIHMIUIMHBI OPHUEHTUPYET Ha
MPHOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTEePUCTUK Y4eOHON paboOThl, 3aBUCAIIMX OT
npoduist mpodeccuoHaIbHOTO 00pa30BaHMs, TOJYUYEHUS OIbITa UCIOJb30BAaHUSI MaTEMAaTUKU B
COJIEPKATEIBHBIX M MPOGECCHOHATHHO 3HAYMMBIX CHUTYalUsSX IO CPAaBHEHHIO C (hOopMajbHO-
YPOBHEBBIMH PE3yJIbTaTUBHBIMH XapaKTEPUCTHKAMU O0yUEHUSI.

Conmepxanue y4eOHOM AMCHUIUIMHBI pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH
COJIEPKATEIIBHBIMU JINHUSAMU 00y4eHUsI MaTeMaTHKE:

* anreOpanueckas JIMHUS, BKJIIOYAIONIAsi CUCTEMAaTH3alMI0 CBEIEHUH O YHClaX; U3y4YeHHe
HOBBIX U 0000I1IeHHe paHee U3yUEHHBIX onepalnii (BO3BEIEHUE B CTEIIEHb, U3BJICUCHHE
KOpHSI, Jorapu(MUpOBaHHUEe, CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U OOpaTHBIE K HUM);
M3YYCHUE HOBBIX BHUJOB YHCJIOBBIX BBIPOKEHUN U (OPMYI; COBEPIICHCTBOBAHHE
MPAKTHYECKUX  HABBIKOB WM BBIYACIUTEIBHOW  KYJIBTYPBI,  paclIMpEeHUE |
COBEpIIIEHCTBOBAaHME alreOpanyeckoro ammapara, c(GOpMHpOBAaHHOTO B OCHOBHOI
IIKOJIE, ¥ €T0 MPUMEHEHUE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKIIAIHBIX 33124,

* TEOPETUKO-(OYHKIMOHATbHAS JIMHUS, BKIIOYAONIAsl CUCTEMATH3AIMI0 U PACIIUPEHUE
CBeJICHHN O (YHKIUSIX, COBEPIICHCTBOBAHUE TIpaUUeCKHX YMEHHWH; 3HAKOMCTBO C
OCHOBHBIMH HJIESIMU M METOJIaMU MAaTeMaTHYEeCKOTo aHaiu3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh dJJEMEHTapHble (YHKIMM W pemaTh NPOCTEHIINE TeOMETPUUYECKUE,

¢du3uueckue u qpyrue NpUKIaIHbIe 3a/1a4H1;



* JHMHUSA YypaBHEHUH W HEPABEHCTB, OCHOBAaHHAas Ha IOCTPOCHHWU U HCCIIEJOBAHUHU
MaTeMaTHYeCKUX MOJIENel, Iepecekaronascs ¢ anredpandeckol M TEOpETUKO-
(GYHKIIMOHATHHON JTMHUSAMHU M BKITIOYAOIIAs Pa3BUTHE U COBEPIICHCTBOBAHNE TEXHHUKH
anrebpanveckux NpeoOpa3oBaHUM MM pelIeHHs] YpaBHEHUN, HEPaBEHCTB U CHCTEM;
¢dopmHpoBaHUE CHOCOOHOCTH CTPOMTH M MCCIEAOBATH MPOCTEHIINE MaTeMaTHYecKue
MOJICNI TIPH PEHICHWH MPUKIAJHBIX 3a]ad, 3a1a4 M3 CMEXKHBIX U CIEIHaIbHBIX
JVICTIATUINH;

* TreoMeTpHuuecKas JTUHMS, BKJTIOYAIOIIast HaTrJIsAHbIE MPEeJICTaBICHUS 0
IPOCTPAHCTBEHHBIX (UIrypax M M3YYEHHE HUX CBOMCTB, (pOpMHUpOBaHHE M pPa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXXKEHUS, PAa3BUTHE CIIOCOOOB T'€OMETPHUYECKUX H3MEPEHHH,
KOOPJWHATHOTO W BEKTOPHOTO METOOB JUISI PEIICHUS MaTEMAaTHICCKUX W TIPUKIATHBIX
3ajady;

* CTOXacTUYecKas JMHUS, OCHOBAaHHAs HA Pa3BUTUH KOMOMHATOPHBIX YMEHU,
MPEJICTaBICHUN O BEPOSTHOCTHO-CTATHCTUIECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO
MUpa.

[Ipu u3yueHnn mMateMaTuku OOJIbIIIOE BHUMAaHUE YJIENsIeTCs Pa3BUTHI0O KOMMYHUKATUBHBIX
yMmeHuil (opMynupoBaTh, apryMEHTHPOBAaTh M KPUTHKOBATh), (HOPMUPOBAHHUIO OCHOB
JIOTHYECKOTO MBIIIICHUS B 4YacTH TPOBEPKHM HWCTHMHHOCTH W JIOKHOCTH YTBEP)KICHHH,
MOCTPOCHHS TIPUMEPOB U KOHTPIPUMEPOB, LEMOYEK YTBEPKICHUN, (POPMYITMPOBKH OTPUIIAHHH,
a TaKkke HEOOXOMUMBIX U JIOCTAaTOYHBIX YCJIOBHHA. B 3aBHCHUMOCTH OT YpPOBHS HpPOrpaMMBI
OoJibllle WM MEHBIIIE BHUMAHUS YAEISIETCS YMEHHIO paboTaTh MO aJrOPUTMY, METOJIaM MOMCKa
aJITOPUTMA M OTIPENICIICHUIO TPAHUI] IPUMEHUMOCTH JITOPUTMOB.

B npumepHOM TeMaTHdecKoM ITaHe MPOrpaMMbl yUeOHBIH MaTepuan MpeACTaBiIeH B popme
YepeayIolerocss pa3BepThIBAHUS OCHOBHBIX COJEpPXKATENbHBIX JHHUNA (alreOpandeckow,
TEOPETUKO-(PYHKIMOHAIBHOM, YpaBHEHUH M HEPaBEHCTB, T'€OMETPUYECKOM, CTOXacCTUYECKOIl),
YTO TO3BOJISIET TMOKO HCIIOJIb30BaTh MX PACIONIOKEHHE M B3aUMOCBSI3b, COCTABIATH pPabOumii
KaJIeHJapHbIA IUIaH, MO-pa3HOMY depedysd ydeOHble TeMbl (TJIaBbl Y4eOHHKa), YUYUTHIBAS
npodmibk npodeccuoHaIbHOTO o0pa3oBaHus, crenuduky ocBamBaemoir mpodeccuu CIIO wmmum
cneuuanbHoctd CIIO, riyOuHy u3y4deHHs Marepuana, YpoOBEHb IOJTOTOBKU CTYJCHTOB IO
TIPEIMETY.

N3yuenne o01eo0pa3oBaTeIbHON YUeOHOM MUCIMIUIMHBI «MaTemMaTHKa» 3aBepIIacTCs
MOJIBE/ICHUEM UTOTOB B (pOpME DK3aMeHa B paMKaX MPOMEKYTOYHON aTTeCTallud CTYACHTOB B
nporiecce ocBoeHus: ocHoBHoi OITOIT CITO ¢ nomyyeHneM cpeHero ooIero oopazoBaHHus.

1.2. MecTo AUCHUIIMHBI B CTPYKType OCHOBHOI NMpo(eccHoHAILHOI 00pa3oBaTeIbHOI

NPOrpamMMbl: TUCIHUIUIMHA SBJSETCS NMPOPMIBHON M BXOAMUT B COCTaB OOIIE00pa30BaTEIbHOIO
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LUKIIA.
1.3. Ilianupyemble pe3yabTaThbl 0CBOCHHS JUCIHUIIHHBI.

OcBoeHue coaepkaHus y4eOHOW  mucruIuimHbBl  «MaTtemaTtuka»  obOecreunBacT
JOCTHKEHHE CTYAEHTaMU CJIEIYIOIINX PE3yJIbTaTOB:

JIMYHOCTHBIX:
— c(hOPMHUPOBAHHOCTh MPEJICTABICHUA O MaTEeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CPENICTBE MOJICITUPOBAHMS SIBJICHUH U TIPOIIECCOB, UACIX U METOJaX MATEMATHKH;
— TIOHMMaHWEe 3HAYMMOCTH  MaTE€MaTUKH Uil  HAay4YHO-TEXHUYECKOTro  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTU OOIIEYeIOBEYECKOW KYIbTYPBI
yepe3 3HAKOMCTBO € UCTOPUEN Pa3BUTHSI MAaTEMATUKH, 3BOJIFOLIUEH MAaTEMATHUYECKUX UJIEH;
— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aNTOPUTMUYECKON
KyJIbTYpbl, KPUTHYHOCTH  MBIIUJICHUs HAa  YpPOBHE, HeoOXoaumMoMm Ui Oyayrieit
npoecCHOHANBEHOM NeTENbHOCTH, I MIPOJOIKEHHUST 00pa30BaHus U caMo00pa30oBaHMs;
— OBJIaJICHUE MATEeMAaTHYECKUMHU 3HAHUSMHU M YMEHUSIMU, HEOOXOJUMBIMU B IOBCEIHEBHOU
KU3HHM, JJIS OCBOCHHS CMEXKHBIX €CTECTBCHHO-HAYYHBIX JIUCHUIUIMH ¥ JUCHUTUINH
npodecCHOHaNbHOrO IUKJIA, A TOJdydeHHs oOpa3oBaHUS B 00JacTsIX, He TpeOYIOIUX
yIIyOJIeHHON MaTeMaTU4eCKON MOATOTOBKY;
— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MIPOTSKCHUH
BCEH JKM3HHW; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
YCHEIHOM npodeccuoHalbHOM U 001IECTBEHHON eI TeNbHOCTH;
— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEIILHOW TBOPUYECKON U OTBETCTBEHHOH JEATEIHHOCTH;
— TOTOBHOCTH K KOJUICKTUBHOU pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-HCCNEe0BaTENbCKOM, TMPOEKTHOM U  JIpPYyrMX BHJAX
NEeSATENbHOCTH;
— OTHOIIeHHE K TPOGECCHOHATBHON NEATENIHHOCTH KaK BO3MOXXHOCTH YYacTHUsS B PEUICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITEJIbHO ONPENEIATh LEIU ACSITEIbHOCTA U COCTABJIATH IJIaHbl 1E€ATEIbHOCTH;
CaMOCTOATENIbHO  OCYILIECTBISATh, KOHTPOJUPOBAaTH U  KOPPEKTUPOBATh  ACSATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIS TIOCTHKEHUS MTOCTABJICHHBIX 1IEJIEH U pean3aiiin
TJIAHOB JICSITEIBHOCTH; BRIOUPATH YCIICITHBIE CTPATETHH B PA3TMYHBIX CUTYAIIUAX;
— YyMEHHE TPOIYyKTUBHO OOIIAThCA W B3aMMOJACKCTBOBATH B IPOILIECCE COBMECTHOM
NESTeNbHOCTHA, YYHUTHIBATh TMO3WUIUM JPYTUX YYACTHUKOB JIEATEIBHOCTH, J(PPEKTUBHO

pa3perath KOHQIUKTHL;



— BJIaJICHHE HaBbIKAMHM [IO3HABATEJIbHOM, Y4eOHO-HCCIENIOBATEIbCKOW M MPOEKTHOM
JESTeNbHOCTH, HaBBIKAMH  paspelieHHus MpoOiieM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEIILHOMY ITOMCKY METOJIOB PEHICHUS NMPAKTHYECKHUX 3a7ad, IPUMEHEHHIO Pa3IN4HbIX
METOJIOB IO3HAHUS;
— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENbHOW HH(pOpPMAIMOHHO-TI03HABATEIHLHON
JESTeNbHOCTH, BKIIIOYAas YMEHHE OPUEHTHPOBATHCS B PA3UYHBIX HMCTOYHHKAX HH(POpPMAIINH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO, MOIYYaeMYI0 U3 Pa3IUYHBIX
HUCTOYHHUKOB;
— BJIAJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3J1ararb CBOKO TOYKY
3pEHUs, UCIIOJIB30BATh aJICKBaTHBIC SA3BIKOBBIE CPEICTBA;
— BJIaJICHUE HaBbIKaMH MO3HABaTEIbHON pediekcun KaKk OCO3HAHMS COBEPIIAEMBIX JEUCTBUN U
MBICIIUTENIBHBIX ITPOLECCOB, UX PE3YJBTATOB U OCHOBAHUI, IPAHULl CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [T03HABATENIBHBIX 33J1a4 U CPEACTB Ul UX JOCTHKEHUS,
— IIeJIEYCTPEMIIEHHOCTh B IOMCKaX M NPUHATUU PEIIEHUH, COOOpPa3sUTEIbHOCTh M MHTYULMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEJICTABICHUN; CHOCOOHOCTH BOCIHPHUHHMMATH KpacoTy U
TapMOHMIO MHPA;

NpeIMeTHbIX:
— c(OPMHUPOBAHHOCTH IMPEICTABICHUM O MaTeMaTHKE KaK 4aCTU MHPOBOM KyJIbTYpbl U MECTE
MaTeMaTHKH B COBPEMEHHOM LUBUIIM3AIMH, CIIOCO0axX OMMCaHUs SIBICHUH pealbHOrO MUpa Ha
MaTEMaTHYECKOM SI3BIKE;
— c(OpPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHMYeCKHMX MOHATHSAX Kak BaXKHEUIINX
MaTE€MaTHUYECKUX MOJEIAX, TO3BOJSIOIINX ONUCHIBATh U U3Y4aTh Pa3HbIE IIPOLIECCHI U SIBJICHNUS,
ITOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPHI;
— BJAJEHUE METOJAMH JOKA3aTEeJIbCTB M aJITOPUTMOB pELICHHs, YMEHHE HX IPHUMEHSATH,
IIPOBOJUTH JJOKA3aTEIIbHbIC PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;
— BJAJACHHME CTAaHAAPTHBIMU IIPUEMAaMM pELICHUsS pPALMOHAIBHBIX M UPPALHOHAIBHBIX,
MTOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHII W HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE JUIsl TOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMM PELICHUSI YPABHEHUN U HEPABEHCTB;
— c(hopMUPOBAHHOCTH TPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTeMAaTHYECKOTO aHAN3a U UX
CBOMCTBAxX, BIAJCHME YMEHHEM XapaKTepHU30BaTh IMOBeJIEHUE (YHKIMHA, HCIOIb30BaHHUE
IIOJIyYE€HHBIX 3HAaHUH JJIsl ONIMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;
— BIJAQJCHUE OCHOBHBIMU IIOHATUAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOHCTBAxX; C()OPMHPOBAHHOCTh YMEHUSI paciO3HABATh T€OMETPUUIECKHE

¢burypsl Ha uepTexax, MOJENSX U B pealbHOM MHpE; MPUMEHEHHE H3YUYCHHBIX CBOMCTB
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reoMeTpudeckux ¢Guryp u GopMyn ISl pelIeHHs TEeOMETPUYECKHX 3aJady W 3aJad C

MPAKTUYECKUM COAECPKAHUEM;

— c(hOpPMHUPOBAHHOCTh TIPEJICTABIICHUNA O TPOIECCAX U SBJICHUSAX, UMCIOIIMX BEPOSTHOCTHBIN

XapaKTep, CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B pEaTbHOM MHUPE, OCHOBHBIX MOHATHUAX

JJIEMEHTAPHOW TEOPUM BEPOATHOCTEM; YMEHUH HAXOAWTh M OLEHUBATh BEPOSATHOCTU

HACTYTUICHHUS] COOBITHI B MPOCTEHIITUX MPAKTHUECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTUKU

CITy4ailHBIX BEJIMYHH;

— BJAQJCHUE HAaBBIKAMHU HCIIOJIb30BAHMS TOTOBBIX KOMIBIOTEPHBIX MNPOrpaMM IPU pEUICHUH

3a/1ad4;

— ¢(hOpMUPOBAHHOCTH TPEJCTABICHUA O HEOOXOJMMOCTH JOKa3aTelbCTB IMpH OOOCHOBAHHU
MAaTeMaTUYECKUX YTBEPKIACHUM;

— c(OpMHUPOBAHHOCTh MOHATUWHOTO ammapara MO0 OCHOBHBIM pasfieliaM Kypca MaTeMaTHKWU;
3HaHUW OCHOBHBIX TE€OpeM, (GOPMYN U YMEHHM UX MPUMEHSTh; YMEHUS TOKA3bIBATh TEOPEMBI
Y HaXOJIUTh HECTAH/IAPTHBIE CTIOCOOBI pEIICHUS 3a/1a4;

— c(hOpPMHUPOBAHHOCTh YMEHUN MOJICITUPOBATH PeabHbIC CUTYyAIlNH, UCCIIEIOBATh TTOCTPOCHHBIC

MO/IETIN, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIIbTAT;

COBOKYNTHOCTb JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB POPMHUPYIOT OOIIHE

KOMIICTCHIIN U 06yanOH_[I/IXC${.
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2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOW JUCIUILIMHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Buna yueoHoii padoThI Oobvem uacos
npodeccusi:
43.01.09 «IloBap, koHAUTEP»
MaxkcumanbHas yueOHasi Harpyska (BCero) 312
OO0s13aTenbHas ayIuTOpHAs ydeOHas Harpyska 290

(Bcero)

B TOM YHCIJIC:

IPAKTUYECKUE 3aHATUS 150

Hrorosas arrecranusi B (l)OpMe NUCOMEHHO020 IK3AMEHAa

2.2. Conep:xanue y4eOHOM JUCHMILIUH
BBenenue

MareMatrka B HayKe, TEXHUKE, IKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHUIX M MPAKTHIECKOM
nesitenbHOCTH. Llemm m 3amaum w3ydeHus MareMatukud npu ocBoeHmu mnpodeccuit CIIO u
cnenuansHocTei CIIO.

AJITEBPA
Pa3BuTHE IOHATHA O YHCTIE

Lenpie w pauuoHanbHble uHcla. JeWCTBUTENbHBIE YWCIAa W JACHCTBUS HaJd HUMH.
[TpuOmkeHHbIE  BBIYMCIEHUS W TOTPEITHOCTH.  [IOHATHUS ~ KOMIUIGKCHOTO — YHCHA.
['eomeTpuyeckas WHTEpHpeTalnusi KOMIUIEKCHOTO uYucia. ApudMeTrueckue JeUCTBHS Hal

KOMIIVIEKCHBIMH YK CJIaMU.

KopHn, crenenn n jorapupmsol
Kopuu um crenmenn. KopHu HarypanbHOW CTENEHM M3 4uciaa M uUX cBoicTBa. CreneHu c

palMoOHAIPHBIMHA TIOKA3aTENsAMH, UX CBONCTBA. CTENEHU C JACHCTBUTEIBHBIMH TOKA3aTEIIAMH U
UX CBOICTBA.
Jlorapugm. Jlorapudm umciaa. OcHOBHOE IorapupmMuveckoe TOXIeCTBO. JlecsaTuuHble U
HaTypaibHble Jorapudmel. [IpaBuma neiictBuii ¢ nmorapudpmamu. Ilepexoq K HOBOMY
OCHOBAHHMIO.
IIpeoOpa3oBanue ajredopamvyeckux BbIpaskeHuii. I[IpeoOpa3oBaHue  parMOHAJIBHBIX,

HPppauOHAJIBHBIX CTCIICHHBIX, IIOKA3aTCIIbHBIX U JIOT apI/I(I)MI/I‘leCKI/IX BLIpa)KeHHfI.
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Ilpakmuueckue 3anamusn
Apudmernueckue ASHCTBHUS HAJ YUCIaMH, HaXO0XJICHHE MPHOIMKEHHBIX 3HAYCHUI BEIIMYUH U
MOTPEIIHOCTe  BbIUMCICHUM (aOCONIOTHOM M OTHOCUTENIbHOI), CpaBHEHHE YHMCIIOBBIX
BBIpQKEHUI. BblunciieHne M cpaBHEHHE KOpHEH. BrINonHEeHnMe pacyeToB ¢ paauKagamH.
Pemenne mppanmoHanbHbeIX ypaBHEHMH. HaxoxaeHne 3Ha4eHMH CTENEHEW ¢ paluOHAIBbHBIMU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHus BbIpaXXEHHM, cOAepkKalllUX CTENEHH.
Pemenne nokazaTenbHbIX ypaBHeHHH. HaxoxneHue 3HadeHHit sorapudma 1no mpousBOILHOMY
ocHOoBaHuto. Ilepexoxm oOT OZHOrO OCHOBaHUSA K JpyroMy. BeunciaeHume U cpaBHEHHE
norapu¢pmoB. JlorapupmupoBaHue W MOTEHIMpPOBaHWE BbIpaxkeHud. [IpubnmxeHHble
BBIYUCIICHHSI U PEUICHUS PUKJIAIHBIX 3a/1a4. Pemenue morapupMuuecKkux ypaBHEeHHH.
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE OHATHS
Panuannas mepa yria. BpamarensHoe nBukenne. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCJIa.
OcCHOBHbBIC TPUTOHOMETPHYECKHE TOKAECTBA.
®opmynsl npuseneHus. PopMyinsl croxeHuss. Popmynsl yiBoeHHs. POpMysbl MOJOBUHHOTO
yraa. IIpeoOpa3zoBaHus NpocTEHIINX TPUTOHOMETPUUECKUX BblpakeHHH. I[IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKLUH B MPOU3BEICHHE U IPOU3BEICHUS B cymMMy. BripaxkeHue
TPUTOHOMETPUYECKHX (PYHKIMH Yyepe3 TAaHTE€HC MOJIOBUHHOTO apTyMEHTa.
Tpuronomerpuyeckue ypaBHeHHs] U HEPABEHCTB
[Ipocreiimme  TpuroHomeTpuyeckue  ypaBHeHus.  [Ipocreiimme  TpUTOHOMETpPHUYECKHE
HEPaBEHCTBA.
OOpaTHble TPUTOHOMeTpHYeCcKHe (PYHKIHMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus.
Paguansblii MeTOn M3MEpPEHMsI YIJIOB BpAIlCHHsS U CBSI3b C IpagycHOM Mepol. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXIECTBA, (HOPMYJIBI CIOXKEHHUS, YJIBOCHHUS, NMpeoOpa3oBaHUE CYMMbI
TPUTOHOMETPUUECKUX  (QYHKIMM B  NpPOM3BEIACHHME, IpPeoOpa3oBaHHWE  IPOU3BENEHUS
TpUroHoMeTpuueckux ¢QyHKIuil B cymmy. IIpocteifiine TpuroHomeTpuyeckue ypaBHEHUS U
HepaBeHCTBa. OOpaTHbIe TPUTOHOMETpUYEeCKHe (PYHKIMU: apKCHHYC, apKKOCUHYC, apKTaHTeHC.
DYHKIUH, X CBOICTBA U rPaUKH
@yukuuu. OOnacTe ompeneneHuss U MHOXECTBO 3HAYCHHH; TpaduK (YHKIHHU, MMOCTPOSHHE
rpadukoB QyHKUIUH, 33JaHHBIX Pa3IMUYHBIMH CIIOCOOaMH.
CpoiictBa  (pyHknmu.  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,  OIPAHUYECHHOCTD,
nepuoudHocTh. IIpomexxyTku Bo3pacTaHusi W yObIBaHUS, HauOoJbllee W HaUMEHbIEE

3HAYEHUS, TOUYKH HKCTpemMyMma. ['padudeckas wmHTepnperanus. llpumepbl (QyHKIIMOHAIBHBIX
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3aBUCHUMOCTEH B peaJbHBIX IpOLEccax U SBJICHUAX. ApHUPMETHUYEeCKHE Omepaluu Haj
¢ysakuusmu. CrnoxxHast pyHKIus (kommo3uius). [loHsTHe 0 HeNpepBHIBHOCTH (PYHKIIUH.
Oo6partnbie ¢Qynknuu. OOnacTe omnpeneneHuss W 00JIacTh 3HAYEHWW oOpaTHOW (yHKIHH.
I'padpux obpaTHO# GyHKIIUH.

Cmenennbvle, nokazamesnvHnbvle, 102apu@pmuyeckue u - mpuzoHomempuyeckue QynKyuu.
Omnpenenenust GyHKIMH, UX cBoiicTBa U rpaduku. [IpeodpasoBanus rpadukos. [lapamiensHbIit
MIEPEHOC, CUMMETPUSI OTHOCUTEIBHO OCEH KOOpAMHAT M CHMMETpPHS OTHOCHTEIBHO Hadaja
KOOpJMHAT, CHMMETPHsI OTHOCHUTEIBHO INPSAMOM Yy = X, PAacTsHKEHHE M C)KaTUe BIOJb OCEH
KOOPJIMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEN MEXKJy IEPEMEHHBIMHM B pEaJbHBIX NPOLECCaX M3 CMEXHBIX
mucuuiuinH.  Onpenenenue  QyHkumil. Iloctpoenme wu  yreHue rpadukoB  (YHKUIHMH.
HccnenoBanne Qpynkiuu. CBOWCTBA JIMHEHHOM, KBaJAPaTUYHOH, KyCOUHO-TMHEHHON U JpOOHO-
nuHelHoU QyHKImMi. HerpepriBHBIE 1 epuoanueckue ¢pyHkuun. CBONCTBA U TpaduKu CHHYCA,
KOCHMHYyCa, TaHreHca M KortaHrerca. OOparnele ¢yHkuun u ux rpaduku. OOpaTHbIe
TpuroHoMmerpuueckue (Qynkuuu. IIpeoOpaszoBanus rpaduka ¢yHkuuu. [apmonuueckue
kosiebanus. [lpuxiagnbie 3amaun. [lokazaTenbHble, JorapugMuyeckue, TPUTOHOMETPHUUECKUE
YpaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
ITocnenoBareabHocTu. CriocoObl 3afjaHuss M CBOMCTBAa YMCIIOBBIX IOCIEI0OBATEIbHOCTEH.
IlonssitTne o mpenene nocnepoBarenbHOCTH. CyleCTBOBaHME  IIpelena MOHOTOHHOM
OTpaHUYEHHON TocaenoBaTebHOCTH. CyMMHUpOBaHUE IOCIENOBaTeIbHOCTEH. beckoHeuHo
yObIBaroIasi reoMeTpudecKasi IporpeccHs U ee CyMMa.

IIpousBoanas. [loHsTue o Mpou3BOIHON (YHKIMH, €€ FEOMETPUUECKUI U (PU3HMUECKUI CMBICI.
VYpaBHeHHEe KacaTenbHOU K rpaduKy GyHKIMU. [Ipon3BogHBIE CyMMBI, pa3HOCTH, TPOU3BEICHNU,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX (yHKIWHA. [IprMeHeHHe NpPOWU3BOAHON K
uccienoBanuio (GyHKIUH U moctpoeHuto rpaduxo. IlpomsBoanbie oOpaTHOM (yHKUIUU U
KoMmno3uiuK ¢yHkuuu. [IpruMepsl UCNOIB30BaHUS MPOU3BOAHOM U1 HAXO0XKJIEHHs HAMITyYIlIero
peleHus B NMPUKIATHBIX 3a/adax. BTopas mpousBojiHas, ee reoMeTpUUecKUil U (U3NUECKuit
cMbIci. HaxoxaeHue cKopoCcTH IS poliecca, 3aJaHHOTO OPMYJIOi U TpadrKOM.
IlepBooOpa3nass u wuHTerpaj. IlepBooOpa3Hple W HHTErpall OCHOBHBIX d3JEMEHTAPHBIX
¢yskuuu. IlpumMeHeHune onpeeNeHHOro HHTerpaja A HaXOXKASHUS IO KPUBOIUHEIHON
Tpanenuu. ®opmyna Herorona—IJleiionuna. I[Ipumepsl mpumMeHeHus MHTErpaia B (U3MKe U
TE€OMETPUHU.

Hpaxmuuecxue 3aHaAmusA
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YucnoBas  MOCIENOBATENbHOCTh,  CIIOCOOBI €€ 3aJaHus,  BBIUMCICHUS  YICHOB
nocienoBarenbHOCTU. [Ipenen mocaenoBarenbHOCTH. beckoHEUHO yObIBaroOImas reoMeTprIecKas
nporpeccusi. lIpons3BomHas: MEXaHMYECKMHA M TE€OMETPUYECKHMH CMBICI IPOU3BOJIHOM.
VYpaBHeHue kacatenbHOW B 00mmemM Buje. [IpaBuna u dopmynsl nuddepeHnupoBanus, Tadaua
MIPOM3BOJIHBIX 3JeMEHTapHbIX (QyHKIu. VccnenoBanue (QyHKIMM ¢ TOMOIIBIO HMPOU3BOJHOM.
Haxoxxnenne HanOobIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAaJIbHBIX 3HAYCHUH (YHKIUH.

Wuterpan u mepBooOpasHas. HaxoxkIeHwe ompefeneHHOTO M HEONpEACTICHHOTO HWHTEerpaa.
Teopema Hrrorona—/Jleitbuuna. [Ipumenenre naTerpana K BHIYUCICHUIO (PU3NUECKUX BEIUYHH

M IJIOIIAJIEH.

YPABHEHUSA U HEPABEHCTBA
YpaBHeHuss M cUCTeMbl ypaBHeHMil. PanuoHaibHblE, HppAllMOHAJIBHBIE, NOKA3aTElbHbIE U
TPUTOHOMETPUUECKUE YPAaBHEHUS W CHUCTEMBl. PaBHOCHIBHOCTb YypaBHEHUM, HEPAaBEHCTB,
cucreM. OCHOBHbIE NpPHUEMbl HMX pELICHHs (Pa3iIoKEHHUE HAa MHOXKUTEIH, BBEJIECHUE HOBBIX
HEW3BECTHBIX, MTOICTAHOBKA, TpadUuecKuii METO).
HepaBencrBa. PanuoHanbHble, HWppalMOHAJIBHBIE, TOKa3aTeIbHbIE HEpaBeHCTBA. OCHOBHBIE
IpUeMBbl UX pereHus. Mcnonp3oBaHue CBOMCTB U rpadMKoB (PYHKIUI MPU PELICHUH YpaBHEHUH
U HepaBeHCTB. Meton uHTEepBalioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA
pelIeHnit ypaBHEHUI 1 HEPaBEHCTB C IBYMS IEPEMEHHBIMU U UX CUCTEM.
Ipukiaagnsie 3agaun. [[puMeHeHne MaTeMaTUYECKUX METOAOB JJIsl PEIICHUS COJIePKATEIIbHBIX
3a]a4 U3 pa3IMyHbIX 00JacTel HAyKH M MpaKkTUKH. MHTepnperaus pe3ynbTaTa, y4eT pealbHbIX
OTpaHUYCHHI.
Ilpakmuueckue 3anamusn
Kopuu ypaBuenuii. PaBHOCunbHOCTH ypaBHeHH#. IIpeoOpazoBanume ypaBHeHUH. OCHOBHBIC
IIpUEMBI pelIeHus ypaBHEHMH. Pemienue cucreM ypaBHeHui. lcmosnb3oBaHue CBONCTB U

rpaduKoB (pyHKIMIA U1 pelieHns ypaBHEHUH 1 HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
JIeMeHTbl KOMOMHATOPUKH
OcHOBHBIE TIOHSITUSI KOMOMHATOPUKH. 3a/1aud Ha TMOJCUET YMCa Pa3MEIICHUM, IEPeCTaHOBOK,
coueranuid. Pemenue 3amau Ha mepebop BapuanTtoB. Popmyna 6mHoma Hprorona. CBoiicTBa
OMHOMUHANIBHBIX KoddduimeHToB. Tpeyronpauk [lackans.
DJIeMeHTBI TEOPHH BEPOSITHOCTEH
CoObiTHE, BEpOATHOCTh COOBITHSA, CIIO)KEHHE W YMHOXXEHHE BeposiTHocTel. IlonsTHe o

HE3aBUCUMOCTH COObITHM. JluCKpeTHas ciydailHas BeJIMYMHA, 3aKOH €€ paclpeaeseHusl.
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UucnoBble XapaKTEPUCTUKH TUCKPETHOM ClydaliHOW BenuduHbBI. [loHATHE O 3aKOHE OOJIBIINX
YHCE]L.

JiIeMeHTBhI MATEMATHYECKOM CTATHCTHKH
[IpencraBnenne maHHBIX (TaOMUIBI, OUArpaMMmbl, TpaduKd), TEHEepadbHas COBOKYITHOCTD,
BbIOOpKa, cpemHee apudmernyeckoe, MeauaHa. [loHsATHE O 3agavax MaTeMaTUYECKOM
CTaTUCTHUKHU. Perenne npakTH4eckux 3aad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Ilpaxkmuueckue 3anamus
Hcropust pa3BuTHsS KOMOWHATOPHUKH, TEOPHUU BEPOATHOCTEH W CTATHCTHKA W HMX pPOJb B
pa3nuuHbBIX cdepax dYemoBeuecKol xkusHeAesTenbHoCcTU. [IpaBuia komOuHaTOpuKH. Pemienue
KOMOMHATOpHBIX 3anad. Pa3menneHusi, coueranus W nepecTtaHoBKU. bunom HeroToHa u
TpeyroibHuk [lackansa. Kiaccuueckoe ompeneneHue BEpPOSTHOCTH, CBOWCTBA BEPOSTHOCTEM,
TeopeMa O CymMMe BeposTHOcTel. Brrumcienue BepositHocTel. [IpencraBieHue YUCIOBBIX

JaHHBbIX. HpI/IKHaIlHBIe 3aga4u.

IF'EOMETPUS
IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue [ByX MpsAMBIX B IpocTpaHcTse. [lapaminenbHocTh mpsMoil H
miockocT. IlapamtensHOCTs IIOCKOCTER. [lepneHIUKYIApHOCTE MPSMOM M IUIOCKOCTH.
[lepnenaukynsp ¥ HakJIOHHASA. YTOJ MEXAY NMPSAMON M IUIOCKOCTBIO. J[ByrpaHHbIA yroa. Yromn
MEXNy  IUIocKocTsAMHU.  [lepneHaMKynspHOCTP  IBYX  IUIOCKOCTEW.  I'eomerpmyeckue
npeoOpa3oBaHusl  MPOCTPAHCTBA:  MapajuleibHBI  MEPEeHOC, CHUMMETPUS  OTHOCHTEIbHO
IJIOCKOCTH.

[TapannensHoe mpoekTupoBaHue. Ilmomaar opToroHasbHOW Tpoekiuu. M3o0paxenue

MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHUKHU
Bepumnbl, pebGpa, rpanu MHoOrorpanHuka. PasBeprka. MHororpansbeie yribl. Belimykiibie
MHororpanHuku. llpmsma. Ilpsmas w HaknoHHas npusMma. [IpaBwibHas  mpusma.
[Mapannenenunen. Ky0. IMupamuna. [1paBunbHas nupamuaa. YceueHHas nupamuia. Terpasap.
Cummerpun B KyOe, B mapajuienenunene, B npusMe u nupamuae. CeueHust KyOa, MpU3MBI U
nupamuael. [IpeacraBneHre O MpaBWIBHBIX MHOTOTpaHHHMKaxX (TeTpaspe, KyOe, OKTajiape,
J0AeKa’pe U UKOcadpe).

TeJsia 1 MOBEePXHOCTH BpallleHUS
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[Mwimaap M KoHyc. YceueHHbI KoHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyromias, pa3BepTka. OceBble CEUEHHs W CEUeHHs, MapajuieibHble ocHoBaHuio. lllap u
cdepa, nx ceuenus. KacarenpHas miockocTh K chepe.

HN3mepenus B reomeTpuu
Ob6vem u ero wusmepenue. MurerpanbHas ¢opmyna obbema. Popmynsl obdbema KyoOa,
IPSIMOYTOJIBHOTO Mapajijiesienuneaa, Npu3Mbl, IIMHApa. DopMynbl o0beMa MUpaMHIbl U
KoHyca. QopMyJibl IJIOMAAN MOBEPXHOCTEH LMIMHApPA U KoHyca. Dopmyssl oObeMa mIapa u
wiomaau chepsl. I[Tongodue Ten. OTHOmIEHUS IUTOMIAAEH MOBEPXHOCTEH U 0OBEMOB MOJTO0OHBIX
TeJl.

KoopanHaTel ¥ BEKTOPHI
[IpssMmoyronpHast (nmexkapToBa) CHUCTEMa KOOpPAWHAT B MpoCTpaHcTBe. DopMyrna pacCTOSTHHS
MEX]y JByMs TOUKaMH. YpaBHEHHUs cepsl, IIOCKOCTU U MpsiMoi. BekTopbl. Moaynb BekTopa.
PaBencTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4YHCIO0. PasnoxeHue
BEKTOpa II0 HANpaBJICHMUAM. YTOJI MEXAy ABYMs BeKropamu. IIpoeknus BekTopa Ha OCb.
Koopnunater Bektopa. CkasipHOE NpOW3BEAEHUE BEKTOpOB. lcmosb3oBaHME KOOpAWMHAT W
BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U NTPUKIAIHBIX 3a]ad.

Ilpakmuueckue 3anamus

[Ipy3Hakyu B3aMMHOIO paCIOJIOKEHUS TMPSAMBIX. YTOI MEXAy MpsAMbIMU. B3auMHoe
pacIoyIOKEeHUe MpsAMBIX W IUIOCKOCTed. [leprneHauKynsp M HakJIOHHAas K IUIOCKOCTH. YTOI
MEXy NpsSMOM M IUIOCKOCTBbIO. Te€opeMbl O B3aMMHOM PAacCIOJIOKEHUU MPSMON M IIOCKOCTH.
Teopema o0 Tpex nepneHaukysspax. IlpusHaku ©  CBONCTBA IapajIeNbHBIX U
NEePHEHANKYJSIPHBIX IIIOCKOCTEM. PaccrosHMe OT TOYKM [0 IIIOCKOCTH, OT HpsMOM 110
IJIOCKOCTH, PAaCCTOSTHUE MEXKIY IUIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIMMHUCS NPSIMBIMH, MEXIY
MIPOM3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapamiensHOE IPOCKTUPOBAaHUE M €ro CBOMCTBA. TeopeMa O IUIOAAUM OPTOTOHAJIBHOU
MIPOEKIIMM MHOTOYTOJIbHUKA. B3anMHOE pacroiokeHue MpoCTPaHCTBEHHBIX QUTYP.
Pasznuunble Buabl MHOTOrpaHHUKOB. VX m3o00paxenus. CedeHus, pa3BepTKd MHOTOTPaHHHUKOB.
IInomane moBepxHOCTH. Buabl cummerpuil B mpocTtpaHcTBe. CHMMETpHs Tell BpallleHUS H
MHOTOT'PAaHHMKOB. Bprumcienue miomaneii u oobemoB. BekTtopsl. JlelicTBUS ¢ BEKTOpaMHu.
JlexapToBa cucTeMa KOOpJMHAT B NMPOCTPAHCTBE. Y PABHEHHE OKPYKHOCTHU, CPEPHI, MIOCKOCTH.
Paccrositnue mexnay Toukamu. J[eMCTBHS ¢ BEKTOpaMHM, 3aJlaHHBIMU KoopauHaTtamu. CKaliipHOE
IIPOU3BENICHNE BEKTOPOB. BEKTOpHOE ypaBHEHHME NpsMONW M IUIOCKOCTH. lMcnombp3oBaHue

BCKTOPOB IMPU I0KA3ATCIBCTBC TCOPEM CTCPCOMETPHUU.
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IIpumepHbIe TeMbl pedepaToB, N0KIAN0B, HHAMBUHAYAJIbHBIX U IPYNIIOBBIX
NPOEKTOB
1. HenpepsiBHBIE TpoOH
IIprMeHeHne CII0KHBIX MPOLEHTOB B 3KOHOMUYECKHX pacyeTax.
[TapanienbHOe NIPOEKTUPOBAHUE.
CpenHee 3HaYeHME U UX IPUMEHEHHUE B CTATHCTHUKE.
BexTopHoe 3aaHue npsMbIX U MIIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKHX KOJIeOaHui.

I'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB.

© N kWD

[IpaBriibHBIE U MTOJTyIPaBUIIbHBIE MHOTOTPAaHHUKH.

9. KoHnueckne ceueHus U UX NPUMEHEHHE B TEXHHUKE.

10. [onsatus auddepenHnnana 1 ero NPUIOKEHUS.

11. Cxembl NOBTOPHBIX UCIIBITaHUHN bepHysun.

12. ViccnenoBaHne ypaBHEHUI 1 HEPABEHCTB C ITapaMeTpaMHu.

13. Marematuka B Moeii poeccun

14. Marudeckuii KBajapar.

15. [IpuMeHeHre MHOTOIPaHHUKOB B Ipodeccuu(CcrenanrbHOCTH)
16. I'padmr.

17. Teopust BEpOSTHOCTH COOBITHIA.

18. MaTtemaTrka B COBpEMEHHOM MHPE

2.3. IlpuMepHOe TeMaTHYeCKOE TNIAHUPOBAHME

[lpu peanuzauuu copepkaHust 00mE00pa3oBaTEIbHON Y4eOHOH JAHUCIUIIIMHBI
«Marematukay B ipenenax ocBoeruss OIIOIT CITO Ha 6a3e 0CHOBHOTO 001eT0 00pa3oBaHUs
¢ nonydyeHuem cpenHero odmiero oopazosanus (IIIIKPC) makcumanbHast yueOHas Harpyska

o6yqa}0m1/1xc;1 COCTaBJIACT.

v' no npodeccun 43.01.09 «IToBap, KOHAUTEP» €CTECTBEHHOHAYUYHBIH mMpoduias — 290
4acoB, M3 HHUX ayauTopHas (oOs3aTenbHas) Harpy3ka OOyYaroIIMXCcs, BKJIIOYas

KOHCYJIbTAllUM U arTecTanuio, — 312 Jacos;

Aynutopnble 3aHaTusA. Conep:xxanue
o0y4eHus KoumuecTBo yacoB

[podeccus 43.01.09 «IloBap, koHIUTEPY»

Bsenenue 2
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Pa3BuTue nouATus o uucie 12
Kophu, crenenu u norapupmsl 30
[Ipsimble ¥ TUIOCKOCTH B IPOCTPAHCTBE 24
Komb6unaropuka 16
KoopauHatsl 1 BEKTOPBI 20
OCHOBBI TPUTOHOMETPUU 38
OyHKIMU U Tpadukn 20
MHOrorpaHHuKy U KpyTiible Tela 30
Hayana matematuyeckoro ananusa 30
WuTerpan u ero npuMeHeHue 18
DNeMEHTHI TEOPUH BEPOSITHOCTEN U

MAaTeMaTUYECKON CTaTUCTUKHU 16
VYpaBHEHHUs U HEPABEHCTBA 24
[loBTOpEHUE 10
Hroro 290
Koncynbranumn 16
IKx3aMeH 6
Bcero 312

2.4. XapaKTepI/ICTI/IKI/I OCHOBHbBIX BUI0B y‘leﬁHOﬁ ACATECJIBHOCTH CTYACHTOB

Conepxanue XapaKTepUCTUKA OCHOBHBIX BUJIOB JIETEILHOCTH CTYICHTOB
o0yueHus (Ha ypoBHE y4eOHBIX JICHCTBHN)
Beenenue O3HaKOMJICHHE C POJIbI0 MAaTEMAaTUKH B HayKe, TEXHHKE,

HSKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHUAX U PAKTUIECKOM
nesirenbHOCTH. O3HAKOMIJICHHUE C LENSAMU U 3a/la4aMi U3yUYeHHUs
MaTeMaTHUKH IPU 0cBOEHUH npodeccuii u cnenuanpHocter CI1IO

AJITEBPA

Pa3ButHe nmousTHs 0
YUCIIe

BrimonHenune apugmMeTHIeCKUX AHCTBUIN HAJ YUCIaMU, COUeTas
YCTHBIE ¥ MUCbMEHHBIC MTpHeMbl. HaxoxaeHne npuoInKeHHbBIX
3HAYCHHUI BEJIMUMH U TTOTPENTHOCTEH BBIYUCIICHHUH (a0COMIOTHOM
Y OTHOCHUTEJIBHOMN); CPAaBHEHNE YHMCIIOBBIX BBIPAKEHUH.
HaxoxzaeHnue omunOoK B mpeoOpa3oBaHMsIX U BEIUUCICHUSX.

Kophu, crenenu,
sorapupMbl

O3HaKOMJIEHHME C IOHATHEM KOPHS N-i cTENEeH, CBONCTBAaMU
paauKanoB U IpaBUIaMH CpaBHEHUs KopHel. opMmynnpoBaHue
ONPEACIICHUSI KOPHS U CBOMCTB KOpHEW. Brrunciienue u
CpaBHEHUE KOPHEH, BBIMIOJHEHUE TPUKUIKHA 3HAYEHUS! KOPHS.
[IpeoOpazoBanue YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
coJiepKalliX paJuKaibl. BeimogHeHue pacueToB no ¢hopMyiam,
COJICPKALIIM PaIMKaJIbl, OCYIIECTBIISAA HEO0X0IUMBbIE
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MOJICTAHOBKH U npeoOpazoBanus. OnpeneneHe paBHOCHIEHOCTH
BBIPAXXEHU C paankasaMu. Perenue nppanroHagibHbIX
ypaBHeHUH. O3HAKOMIIEHHE C MMOHSATUEM CTEIEHU C
JIeHCTBUTEIBHEIM ITOKa3atenaeM. Haxoxmenre 3HaueHUM CTEIICHH,
UCTIONB3YS TIPU HEOOXOMMOCTH UHCTPYMEHTAIbHBIC CPEICTRA.
3anuchIBaHUE KOPHS N-i CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
nokasaresneM U Hao0opoT. @opMyIMpOBaHUE CBOMCTB CTETICHEH.
Brruucnenue creneHei ¢ palMoOHaIbHBIM MOKa3aTeNeM,
BBITIOJIHEHHUE TPUKHUIKU 3HAYEHUsI CTETICHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHne YNCIOBBIX U OYKBEHHBIX BHIPAKCHUH,
CoZEpKAIMX CTENIEHU, IPUMEHSS CBOMCTBA. Pemenue
MOKa3aTeNbHBIX YpaBHeHUN. BrimmonHeHne npeodpa3zoBaHuii
BBIPpQXCHHH, TPUMEHEHNE (DOPMYII, CBSI3aHHBIX CO CBOWCTBAMU
ctenieHe u norapudmos. OnpeneneHue 00IacTu JOMYCTUMBIX
3HAa4YeHUH JIorapu(PMUIEeCKOTo BeIpakeHus. Pemenue
Jorapu(pMHUECKUX YpaBHEHHI.

Brimonnenue npeobpa3zoBaHuii CBS3aHHBIX CO CBOMCTBaMU
cTeneHel u jorapudMoB. BeIpaXKeHUH, IPUMEHEHHE (hopMyJI.

[IpeoOpazoBanue Omnpenenenue 00IaCcTH JOMYCTHMBIX 3HAUCHUHT
anredpandecKkux norapudmuyeckoro Belpaxkenus. Pemenue norapudpmuueckux
BBIPKEHUI YpaBHCHUM.

OCHOBbBI TPUTOHOMETPHUU

OCHOBHBIE TTOHATHS

N3yuenue paanaHHOro METOAa U3MEPEHUS YIJIOB BpPAIICHUS U UX
CBSI3U C rpagycHoi Mepoil. I300paxxeHne yriioB BpallieHus Ha
OKpPYKHOCTH, COOTHECEHUE BEJIMYUHBI yTJa C €ro
pacnonoxeHueM. PopMyJIMPOBAHUE ONPEACICHUN
TPUTOHOMETPUYECKUX (PYHKIMH ISl YyTIIOB TOBOPOTA U OCTPHIX
YTJI0B IPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00BSICHEHUE UX
B3aMMOCBSI3H.

OcHoBHbIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB AJIS
TPUTOHOMETPUUYECKUE | BBIUMCIICHUS 3HAUEHUN TPUTOHOMETPUUECKHUX (QYHKIUH 1O
TOKJIECTBA OJIHOM U3 HUX.

[TpeobpazoBanus N3ydeHre 0CHOBHBIX (POpMYJI TPUTOHOMETPUHU: (HPOPMYIIBI
IIPOCTENIINX CJIO’KEHUSI, yIBOCHUS, IPEOOPa30BaHUsI CyMMBbI
TPUTOHOMETPUYECKH | TPUTOHOMETPUYECKUX (QYHKUUH B IPOU3BEICHUE U

X BBIPAKCHUU

IMPOU3BCACHUA B CYMMY U IIPUMCHCHUC ITPU BBIYUCIICHUN
SHAYCHUSA TPUT'OHOMETPHUICCKOI'O BEIPAXKCHUA U YIIPOIICHUA €T0.
O3HaKOMIICHHE CO CBOMCTBAMU CUMMCTpPUH TOYCK Ha GI[I/IHI/ILIHOI\/'I
OKPY>KHOCTH U MIPUMCHCHUEC UX IJId BBIBOJA q)OpMy.]'I IMPUBCACHUSA

IIpocreiimue Pemenue no gpopmynam ¥ TPUTOHOMETPUIECKOMY KPYTY

TPUTOHOMETPUYECKHUE | MPOCTEHUIINX TPUTOHOMETPUUECKUX ypaBHeHUH. [[puMeHenue

YpaBHEHHUS U 00IINX METOJIOB PEIICHUs YpaBHEHUH (TIpUBEIEHUE K

HEpaBEHCTBA JUHEHHOMY, KBAaJJpATHOMY, METOJI Pa3JI0KEHNs HA MHOKHUTEIH,
3aMEHbI IEPEMEHHOMN ) TPU PEIIEHUH TPUTOHOMETPUUYECKUX
ypaBHEHUH. Y MEHHE OTMEeYaTh Ha KPyre peuieHrs NpOCTeUIIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

ApkcuHyc, O3HaKOMJICHHE C TOHATHEM OOPAaTHBIX TPUTOHOMETPUUYECKUX

ApKKOCHUHYC, Gbynkui. M3yuenune onpeneneHnii apkCuHyca, apKKOCHHYCa,

APKTAaHI'CHC YHUCJIa

apKTaHreHca 4ucia, GopMyIupoBaHUe UX, U300paKeHUE Ha
MHUYHON OKPY>KHOCTH, TPUMEHEHHUE IIPHU PELICHUU YPaBHEHUM.

®YHKIMH, X CBOUCTBA U TPA®UKU
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Oynkuuu. [lonsatue o
HENPEPBIBHOCTH
byHKIMN.

O3HakOMJICHHE C TIOHSATHEM MIEPEMEHHOM, MpUMepaMu
3aBUCUMOCTEH MEXy IEpEMEHHBIMH.

O3HakoOMJICHHE ¢ IOHATHEM TpaduKa, onpeeeHue
NPUHAJISKHOCTH TOYKH Tpaduky GyHkimn. OnpeneneHue mo
(dhopMyie mpocTeiiiiel 3aBUCUMOCTH, BHIa €€ rpaduKa.
Bripaxenue o gopmyiie ogHOM epeMeHHON Yepe3 IpyTrue.
O3HakomJieHHE ¢ onpezieNieHneM (QyHKIUU, GOPMYITHPOBaHUE
ero. Haxoxxnenue obmactu onpeseneHus: U 00JacTH 3HaYECHUH
GbyHKIUH.

CgoiicTBa (QyHKIIUH.
['paduueckas
UHTEpIIpeTalus.
ITpumepst
(byHKIIMOHATIBHBIX
3aBUCUMOCTEN B
peanbHBIX Mpoleccax
U SIBJICHUSIX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX IIPOLEcCaxX U3 CMEXHBIX AUCHUIUIMH. O3HaKOMIIEHHE C
JT0Ka3aTeNIbHBIMH PACCY>KICHUSIMH HEKOTOPBIX CBOICTB
JMHEHHON M KBaJIpaTUIHON (PYyHKIHIA, TpOBEICHUE
WCCJICIOBaHMSI INHEWHOMN, KYCOYHO-TMHEHHOM, TPOOHO-
JMHEHHON M KBaJpaTUYHON (PYHKIUI, TOCTPOCHHUE UX TPapUKOB.
[Toctpoenue u urenue rpaduxoB GpyHkuui. Mccnenopanue
¢ynkuuun. CocraBienue BUI0B (DyHKIHIA 110 JAHHOMY YCJIOBHIO,
pelIeHre 3a1a4 Ha SKCTpeMyM. Brinonnenue npeobpazoBanuit
rpaduka QyHKIHH.

OO6partHbie QYHKITIH

N3yueHne noHATUS 0OpaTHON QyHKLMH, ONpe/ieJIeHne BU1a U
NOCTpOeHKE Tpaduka 0OpaTHOH (PyHKINH, HAXOXKIICHUE e
oOnacTu onpezeneHus U oonacTy 3HaueHui. [Ipumenenue
CBOWCTB (DYHKILIMH MPHU MCCIIEJOBAHUHN YPAaBHEHUH U PELICHUN
3a/1a4 Ha SKcTpeMyM. O3HaKOMIIEHHUE C TIOHATUEM CIIOKHON
byHKIMH.

CremneHHEIC,
NOKa3aTeNbHEIE,
JorapupmMuIecKue u
TPUTOHOMETPUYECKHE
¢ynkunu. O6paTHbIe
TPUTOHOMETPHUYECKHE

GyHKITIH.

Brruucnenne 3HaueHnii GyHKUMH 10 3HAUEHUIO apTyMEHTa.
Onpenenenre NoJ0KEHUs TOUKU Ha Tpaduke 1o ee
KOOpJAMHaTaM U Hao0opoT. Vcnonb30BaHue CBOMCTB (yHKLINI
JUTSl CpaBHEHUS 3HaUeHUM creneneit u gorapudmos. [loctpoenue
rpaMKOB CTENEHHBIX U Jorapupmuueckux GyHKIUH. Pemenue
MOKa3aTeJIbHBIX U JIOrapu(MUYECKUX YPABHEHUN U HEPABEHCTB
10 U3BECTHBIM aropuT™MaM. O3HaKOMJIEHHE C TOHITHEM
HeTIPEPHIBHON MeproanYecKoi GyHKINH, popMyTupoBaHme
CBOWCTB CHHYCa U KOCHHYCA, IOCTPOEHUE UX IPa(hUKOB.
O3HakOMJIEHHE C IOHATHEM FAPMOHMYECKUX KOJIeOaHU 1
npuMepaMyu rapMOHUYECKUX KOJIeOaHUH I ONUCaHUU
IPOLIECCOB B (PU3UKE U IPYTUX 00JACTIX 3HAHUS.
O3HaKOMJIEHHE C IOHATHEM PA3PBIBHOM NMEPUOINUECKON
¢ynkumu, popMynupoBaHHe CBOWCTB TAHT€HCA M KOTAHTEHCA,
nocTpoeHue ux rpadukos. [Ipumenenue cBONCTB QyHKIMHA 115
CpaBHEHHSI 3HAYCHUN TPUTOHOMETPUIECKUX (PYHKIIUH, pereHHs
TPUTOHOMETpUYEeCKUX ypaBHeHuil. [locTpoenue rpapukos
00OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIMH U OompeesieHue 10
rpaduKaM MX cBOMCTB. BbinonHenue npeobpa3zoBaHus rpaMKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITocaenmoBaTeIbHOCTH

O3HaKOMJICHHE C TTIOHATHEM YUCJIOBOM MOCJIEI0BATEILHOCTH,
criocobamMu ee 3aJaHus, BRIYUCICHUSIMH €€ WICHOB.
O3HakoMIIEHHE C IOHATUEM TIPEJIea MOCIEA0BATEIbHOCTH.
O3HaKOMJICHHE C BBIUUCIICHUEM CyMMBbI OECKOHEUYHOTO
YHCIOBOTO Psijia HA TIPUMEPE BHIYUCICHUSI CYMMBI OECKOHEYHO
yObIBarolIeil reoMmeTpuueckoi mporpeccun. Pemenue 3a1ay Ha
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npuMeHeHne GopMyIIbl CyMMBbI OECKOHEYHO yOBIBatOIIeH
reOMETPUYECKON POrpecCuu

IIpousBonHas u ee
IIPUMEHEHUE

O3HaKOMJIEHME C IOHATHEM IIPOU3BOAHOMU. M3yuenue u
(bopMynHpOBaHUE €€ MEXaHMYECKOTO U T€OMETPUUYECKOTO
CMBbICJIa, U3YYEHHE aJITOPUTMA BBIUMCIIEHUS [IPOU3BOIHON Ha
IpUMepe BbIYMCICHUS MTHOBEHHON CKOPOCTH U YIJIOBOI'O

k03¢ punmenta kacarenpHoil. CocTaBieHHE ypaBHEHUS
KacaTeJIbHOH B 0011EeM BHJIE. Y CBOEHHUE MPaBUII

Qg depeHIUpoBaHus, TAOIUIIBI TPOU3BOAHBIX IIEMEHTAPHBIX
byHKUMA, npuMenenne st nuddepeHupoBanus GyHKIAN,
COCTABJICHUS YPAaBHEHMsI KacaTeabHOU. I3ydeHne Teopem o CBs3u
CBOWCTB (DyHKLIMHU U IPOU3BOIHON, (OPMYIUPOBKA HX.
[IpoBenenue ¢ MOMOIIBIO TPOU3BOIHON HCCIeI0BaHUs (DYyHKIINH,
3a1aHHON (popMyIIOii. Y CTaHOBIIGHHE CBSI3U CBOMCTB (DYHKITUHU U
OpOM3BOIHOMN 1O MX Tpadukam. [IpuMeHeHne npou3BOIHON AT
peleHus 3a/1a4 Ha HaX0X/IeHHe HauOoJIbIIero, HAMMEHbBILEr o
3HAYEHUs M Ha HAXO0XACHUE IKCTpEMyMa

[TepBooOpazHas
U MHTETPAJ

O3HakoMJICHHE C TOHATHEM MHTErpajia 1 epBooOpa3Hoil.
N3yuenue npaBuiia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herorona—JleitOnuna. Pemenne 3a1a4 Ha cBsi3b IEpBOOOpa3HON
U €€ TIPOM3BOTHOMN, BRIYHUCIICHUE TIEPBOOOPA3HOMN ISl TaHHOMH
¢yHkuuu. Pemenne 3a1a4 Ha NpUMEHEHUE UHTErpasa ajs
BBIUMCIICHNS (PU3NUYECKUX BEJIUYMH U IUIOIAJCH.

YPABHEHUA U HEPABECTBA

VYpaBHeHus u
CUCTEMBI
YpaBHeHUN.
Hepagenctpa u
CHUCTEMBbI HEPABEHCTB
C AByMS
[IEPEMEHHBIMU

Pemenue panoHanbHbIX, HPPAaLMOHATIBHBIX, TOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKHUX YPaBHEHUH U cucteM. Mcnonbs3zoBanue
CBOMCTB U rpadukoB PyHKUMI Ui pEelIEHUS] ypaBHEHUM.
[loBTOpEHNE OCHOBHBIX IPUEMOB pEILICHUs cucTeM. Pemenue
YpaBHEHUI C MPUMEHEHUEM BCEX MPUEMOB (Pa3ioKEeHHUs Ha
MHO>KUTEJIN, BBEIEHUS HOBBIX HEU3BECTHBIX, IIOJJCTAHOBKH,
rpadguveckoro Merojaa). Pemenune cucrteM ypaBHEeHU ¢
NPUMEHEHUEM Pa3IMYHBIX clI0c000B. O3HaKOMIIEHHE ¢ OOIIUMU
BOIPOCAMHU PEIICHUsI HEPABEHCTB U UCIIOJIb30BaHUE CBOMCTB U
rpaduKoB (PyHKIUH IpH pelieHH HepaBeHCTB. Pemienue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHBIX
cnioco6oB. [IpruMeHeHne MaTeMaTUYECKUX METO/I0B JUIs peILICHHS
COJIeprKaTeNbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JacTe HayKu U
IIPAaKTUKH. VIHTepIpeTupoBaHue pe3yabTaToOB C YUETOM
peaIbHBIX OTPAaHUYECHUI

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKHA

OCHOBHBIE TOHATUS
KOMOWHATOPHUKHU

N3yuenne npaBmia KOMOMHATOPUKY W IPUMEHEHHE TIPH
pelIeHn KOMOMHATOPHBIX 3a/1a4. Pemenre KoMOMHATOPHBIX
3a/1a4 METO/IOM Tiepedopa U Mo MPaBUITY YMHOKCHHSL.
O3HakOMJIEHHE C TOHATUAMU KOMOMHATOPUKH: pa3MELICHUSIMH,
COUYCTAHMSIMHU, TIEPECTAHOBKAMHU U (HOPMYJIaAMU I UX
BbIurcieHus. OObsCHeHHEe U IpUMeHeHue GopMyJT s
BBIYMCIICHUS Pa3MEILCHU, IEPECTAHOBOK U COYETAHUN IpU
pemenuu 3anad. O3HakomiieHue ¢ Gmaomom HeroToHa 1
TpeyroiabHukoM [lackais. Pemenue npaktuyeckux 3aaay ¢
MCIOJIb30BAaHUEM MOHSATUHN U NPaBUJI KOMOMHATOPHKH.
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DNEMEHTHI TEOPUH

I/I3yquHe KIIACCUYCCKOI'0 OIIPCACIICHHUA BEPOATHOCTH, CBOICTB

BEPOATHOCTEM BEPOATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN. PaccmoTpenue
IIPUMEPOB BBIYUCIICHUS BEPOSITHOCTEH. Pemenue 3a1ay Ha
BBIYHCIICHUE BEPOSTHOCTEH COOBITHI

[TpencraBnenue O3HaKOMJIEHHE € IPECTABICHUEM YHCIOBBIX IaHHBIX U UX

JTAHHBIX (TaOIUIBL, XapakTepUCTUKaMHU. PellleHne npakTuueckux 3aaad Ha

JuarpamMMmBbl, 00pabOTKy YUCIOBBIX JAHHBIX, BHIYACICHUE X XapaKTEPUCTHK

rpadukn).

I'EOMETPUA

[TpsiMbIe U TIIOCKOCTH
B IIPOCTPAHCTBE.

DopMyIUpOBKA U IPUBEIECHUE JOKA3ATEIbCTB IPU3HAKOB
B3aUMHOT'O PACIOJIOKEHHS MPSAMBIX U TUIOCKOCTEH.
PacrioznaBaHue Ha uepTexax U MOJEISIX PA3IMYHBIX CIIydacB
B3aUMHOT'0O PACTIOJI0KEHHS MPSMBIX U IUIOCKOCTEH,
apryMEeHTHPOBAHUE CBOMX CYKIAeHUI. PopMyInpoBaHue
ONpeIEICHUH, IPU3HAKOB U CBOWCTB ITAPAJUICIIBHBIX U
NEPIEHINKYJIPHBIX TUNIOCKOCTEN, ABYTPAHHBIX U JINHENHBIX
YIJIOB. BBINIOJIHEHHE ITOCTPOEHHUS YIJIOB MEKY HPSAMBIMH,
IPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMHU IO OIMCAHUIO U
pacro3HaBaHue UX Ha MoJesX. [I[pumenenne npu3HakoB 1
CBOICTB pacIoJIOKEHUS NPSAMbIX U INIOCKOCTEH IPU PELICHUH
3aja4. M300paxeHne Ha pUCyHKaX U KOHCTPYMPOBAHUE HA
MOJIEJISIX NEPIEHIUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH,
IPSIMBIX, NAPAJIENBbHBIX INIOCKOCTEH, YTIIOB MEXAY IIPSAMOMN U
IUIOCKOCTBIO M 000CHOBaHME NMOCTpOeHHUs. Pemenne 3aqau Ha
BBIUMCJIEHUE F€OMETPUUYECKUX BeIMYUH. ONrchIBaHUE
paccTosiHUSA OT TOYKHU JI0 IUIOCKOCTH, OT MPSAMOM 10 MJIOCKOCTH,
MEXIY IJIOCKOCTSIMH, MEXAY CKPEIIUBAOIIMMHUCS IIPSIMBIMH,
MEXy IPOU3BOJIBHBIMU (PUTypaMy B IPOCTPAHCTBE.
DOopMyIMPOBAHHE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEeM CyLIECTBOBaHMUS, CBOUCTBA).
N300paxenune Ha yepTexax U MOJEIIAX PaCCTOSHUS U
000CHOBaHKE CBOUX CykAeHuH. OnpeaeneHue u BEIYUCICHUE
paccrostHuii B ipoctpancTBe. [IpuMenenne GopMyn u Teopem
IUTAHUMETPUHU IS pelieHns 3a1a4. O3HaKOMIIEHHUE C TOHITHEM
NapaJJIeIbHOTO MPOEKTUPOBAHUS U €r0 CBOWCTBAMM.
DopMyIUPOBAaHUE TEOPEMBI O IIOLIAA OPTOTOHAIBHOM
IIPOEKIIMU MHOTOYToJIbHUKA. [I[puMeHenne Teopun st
000CHOBaHHUS IOCTPOCHUH U BBIYUCIEHUIN. ApryMEeHTHpPOBaHUE
CBOMX CYXKIEHUH O B3aHMHOM PacCIOJIOKEHUHN
IPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuKu

Onucanue U XapaKTepUCTUKA Pa3IMYHbIX BUJIOB
MHOTOTPaHHUKOB, [IEPEUUCIIEHNE UX JIEMEHTOB U CBOWCTB.
N3006paxkeHre MHOrOrpaHHUKOB U BBIIOJIHEHNE IOCTPOEHUS Ha
U300pKEHUAX U MOJICNIAX MHOTOTPaHHUKOB. Bbruncienue
JMHEWHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTrypauusx, apryMeHTUPOBAHUE CBOUX CYXKACHUH.
XapakTepucTuka U u300pakeHue CeYeHUs, pa3BEPTKU
MHOTOTPaHHUKOB, BBIYMCIIEHHUE IIOMAAEH TOBEPXHOCTEH.
[TocTpoenue mpocreimux ceueHuit Kyoa, mpu3Mbl, TUPAMUIbL.
[Ipumenenue (pakToB U CBEIEHUH U3 IUIAHUMETPHH.
O3HakOMJIEHHE C BUJaMU CUMMETPHI B IPOCTPAHCTBE,
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(hopMynupoBaHHe OTpeIeNICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPALLEHUS U MHOTOIrPAaHHUKOB. [[pumenenue
CBOMCTB CHMMETpUU IIpH pelleHnu 3a1ad. Mcnonb3oBanue
NpUOOPETEHHBIX 3HAHUM JJIsl HCCIIeI0BAaHUS M MOJIEJIMPOBAHUS
HECIIOXKHBIX 3a71a4. M300pakeHre OCHOBHBIX MHOTOI'PaHHHUKOB U
BBIIIOJIHEHHE PUCYHKOB 110 YCJIOBUSM 33134

Tena noBepxHoOCTH
BpALIECHUS

O3HakoMJICHHE C BUJIAMH TeJ BpameHus, (OpMyIHMPOBAHUE HX
onpezaeneHuil U cBoMCTB. opMyIMpoBaHUE TEOPEM O CEYCHUH
IIapa IIOCKOCTHIO U IIOCKOCTH, KacaTelbHOH K chepe.
XapakTepuCcTUKa U N300pakeHUe Tl BPaLleHUs, UX Pa3BEPTKH,
cedeHus. Penienue 3a1a4 Ha IOCTPOEHUE CEUEHUM, BBIYUCIICHUE
JUTUH, PaCCTOSTHUM, YIJI0B, Tuiomaaen. [Ilposenenue
JIOKa3aTeJIbHBIX PacCyKICHUI NpHU penieHuu 3anad. [Ipumenenue
CBOMCTB CHMMETPHH IIPH PELICHNN 3a]a4 Ha TeJla BpalleHus,
KoMOuHanuio Tei. M300paxeHne OCHOBHBIX KPYTJIBIX TE U
BBIINIOJTHEHUE PUCYHKA [0 YCJIOBHUIO 33/1a4U

N3smepenne B
reoMeTpuun

O3HakoMJICHHE C TIOHATHUSAMH TUIOIAIN U 00beMa, aKCHOMaMH |
cBoiicTBamH. Pemenne 3agau Ha BBIYHCIICHHE TUTOIAICH TNTIOCKUX
¢buryp ¢ npuMEeHEeHNEeM COOTBETCTBYIOIIUX (popMyI U (pakToB U3
IUTAaHUMETpHH. V3ydeHne TeopeM 0 BEIYUCICHUH 00BEMOB
NPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a/1a4 Ha PUMEHEHNe (Gopmyt
BBIYHCIIEHHUS 00beMOB. 3ydenue hopmyIt sl BEIYUCICHUS
TUTOIA/Iel TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAIICHUSI.
O3HaKOMJICHHE C METO/IOM BBIYHMCIICHUS TUIOIIA/IN TIOBEPXHOCTH
cdepsl. Pemmenne 3a1a4 Ha BEIYMCIICHUE TJIOMIAIEH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEL.

Koopauuatsl u
BEKTOPBI

Haxoxnenue ypaBHeHUN OKPYKHOCTH, C(pephbl, IIOCKOCTH.
Brrunciienue pacctossHui Mexy Toukamu. M3ydyeHue CBOKMCTB
BEKTOPHBIX BEJIMYHH, IPABUJI PA3JIOAKEHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MIPABUJI HAXOXKIAEHUS KOOPIUHAT
BEKTOpPa B IMIPOCTPAHCTBE, MPABUJI AEHCTBUI C BEKTOPaMHU,
3aIaHHBIMU KoOpauHaTaMHu. [IpruMeHeHre Teopun npu perieHnn
3a7a4 Ha ACUCTBHS C BEKTOpamu. M3ydyeHune CKalIsipHOro
MIPOU3BEJEHUSI BEKTOPOB, BEKTOPHOTO YPABHEHUS IPSIMOU U
miockoctu. [IpumMenenne Teoprun npu peleHny 3a1a4 Ha
JIECTBUS C BEKTOPAMH, KOOPAUHATHBIA METO/1, IPUMEHEHNE
BEKTOPOB JJISI BBIYMCIICHUSI BEJIMYHMH YIJIOB U PACCTOSHHIA.
O3HakoMIJIEHHE C 1I0Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PACTIOJIOKEHUH MPSIMBIX U TUIOCKOCTEN €
MCIIOJIb30BaHUEM BEKTOPOB.
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3. YCJAOBUS PEAJU3ALMMY YYEBHOM TUCHUATIIAHBI

3.1. TpeGoBaHne K MUHUMAJIbLHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00eceYeHUI0
NporpaMMbl y4e0OHOM IUCHUILVINHBI «MaTeMaTHKa

OcBoeHue MmporpaMMbl y4eOHON AUCHUIUIMHBI «MaTemMaTHKay MpeAnoiaracT Haludue B
npodecCHOHAIBLHONM 00pa30BaTeNbHON OpraHu3alliy, peanusylomeld 00pa3oBaTeIbHYIO
nporpamMMmy cpegHero ooOmiero oOpaszoBanus B mpenenax ocBoeHus OITOIT CITIO na Gasze
OCHOBHOTO 00mero oOpa3oBaHus, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
o0ecreynTh 00y4JaronMMcs CBOOOIHBIN MOCTYy B MHTEpHET BO BpeMsl y4eOHOrO 3aHATUS U
NepuoJl BHEY4eOHO! AEATEIbHOCTH.

[Tomemnienne kaOWHETa JOJDKHO YIOBIETBOPATH TpeOoBaHWsAM CaHHUTapHO-3THIEMHO
nmornyeckux npaBui U HopMatuoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO THIIOBBIM
000pYyIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCJIE CIICIIUATU3UPOBAHHON
yueOHOI MeOenbio U CpeICTBAMU 00y4eHUs], JOCTATOUYHBIMU JUIS BBIITOJMTHEHUsI TPeOOBaHUN K
YPOBHIO ITOATOTOBKH 00YYaIOIINXCSI.

B xabuHeTe M0MKHO OBITH MYJBTHMEIMHHOE OOOpPYIOBaHUE, IMOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEeLHOIO MpOIlecca MOTYT MPOCMATPUBATh BU3YAIbHYIO WH(POPMAIIUIO
0 MaTeMaTHKe, CO31aBaTh MPE3EeHTALNHU, BUICOMAaTepUaIIbl, HHBIE JTOKYMEHTHI.

BcoctaB  y4eOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHHYECKOTO  OOECIIeYCHUs
porpaMMbl  y4eOHOH IUCIMIUIMHBI «Marematuka: anreOpa W Hadyajla MaTeMaTH4ecKoro
aHaJI3a; TEOMETPHUSD) BXOJIAT:

*  MHOTO()YHKIIMOHAJIbHBIA KOMILJIEKC MPETNOAaBaTENs;

* HarJsIHBIC TOCOOMS (KOMIUIEKTHI Y9eOHBIX TaOJIHII, TNIAKaTOB, IOPTPETOB

BBIJIAIOIINXCS YIEHBIX-MaTEMAaTUKOB | JIp.);

* uHPOPMAIIMOHHO-KOMMYHUKATUBHBIC CPE/ICTBA;

* JKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT TEXHHUYECKOW JOKYMEHTAIIMH, B TOM YHCIIE TIACTIOPTa Ha CPeICTBA O0yUeHNS,

WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301TacCHOCTH;

* OubnuoTEeuHBIH POoH.

* O0yyaromuecst ¢ OrpaHHUEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI, B OTJIMYHE OT OCTAJIbHBIX,
UMEIOT CBOM celn(puIeckrue 0COOEHHOCTU BOCIIPUATHS, TepepabOoTKU MaTepHaa, BbIIOIHEHUS
MIPOMEXYTOUHBIX M UTOTOBBIX (hOpM KOHTpOJs 3HaHWMH. OHM OOecreyrBarOTCA MEYaTHBIMU U
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AJIEKTPOHHBIMH 00pazoBaTeIbHBIMU pecypcaMu (MpOrpaMMbl, y4yeOHUKH, y4yeOHbIe Mocoous,
MaTepuaibl JUisi CAMOCTOATEIbHON paboThl U T.J.) B (hOopMax, alaiTUPOBAHHBIX K OTPaHUYEHUSIM
UX 3JI0POBbS U BOCHIPUATHUS HH(OPMAIIH:

* JUTS JIMIT C HAPYIICHUSIMH 3PEHUS:
- B Ile4aTHON (opMe yBEIIMUEHHBIM HIPUPTOM;

- B popMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B (hopme ayanodaiina;

- B meyaTHo# (opMme Ha si3bike bpaiiins;

* JUIS JIML C HAPYIICHUSMH CITyXa:

- B Ie4atHou opme;

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

* JUTS JIMII C HAPYIICHUSIMH OTIOPHO-/IBUTATEBHOTO arapara:

- B Ie4aTHO# opme;

- B popMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B hopme ayanodaiina;

e IUIS JIAI] C HEPBHO-TICHXHYECKUMH HApyIICHUSIMHA (pacCTpOHCTBa ayTUCTHIECKOTO

CIICKTpA, HAPYHMICHUA TCUXHYCCKOI'O paSBI/ITI/ISI) PCKOMCHAYCTCA HCIOJIB30BATL TCKCT C
HWITIOCTpalsaIMu, MynBTI/IMe)]HI)’IHBIe MaTCpHraJibl.

3.2. UndopmanuonHoe odecrieyeHne 00yueHusl.

Jast ctyneHToB

AnmumoB II.A. m ap. Maremaruka: anreOpa W Hayajla MaTeMaTHYECKOrO aHaM3a,
reoMeTpus. AnreOpa W Hadalla MaTeMaTHYeCKOro aHanu3a (0a30BBIA M YIIIyOJNECHHBIN
ypoBHH).10—11 kmaccer. — M., 2019.
Artanacsn JI.C., byty3o B. ®@., Kagomues C.b. u ap. Maremaruka: anreOpa u Havana
MaTemMaThueckoro ananmusza. ['eomerpus. 'eomerpus (6a30BbIid U yriayONIeHHBIH YPOBHH).
10—11 knaccel. — M., 2019.
bamvakoB M.M. MaremaTtuka: anreOpa W Hayajlla MaT€MaTH4eCKOro aHalIN3a,
reoMeTpus: y4eOHUK JJIi  CTYAEHTOB  NpO(ecCHOHAIbHBIX  00pa30BaTEIbHBIX
OpraHu3alni, ocBanBaronux npodeccuu u crenuaibHoct CI10. — M., 2017.
bammvakoB M.M. MaremaTtnka: anreOpa W Hayala MaTeMaTHYeCKOrOo aHAlK3a,
reomerpust: COOpHUK 3amad NpodWIBHOM HampaBIeHHOCTH: y4ed. mocodue s
CTYJICHTOB  TpOo(deCcCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHW3alldii, OCBAMBAIOIINX
npodeccuu u cnermanbHoctu CI10. — M., 2017.

bammvakoB M.M. Marematuka: anreOpa ¥ Hauada MaTeMaTHYECKOTO aHAlW3a,
reoMeTpus: 3aJadyHuK: y4e0. mocobue T CTYJIEHTOB  NPOodeCcCHOHATBHBIX
o0Opa3oBaTenbHBIX OpraHu3aluii, ocBanBarmux npodeccun u cnenuanbHoctu CIIO. —
M., 2017.
I'yces B.A., I'puropseB C.I'., NBomrmna C.B. MaremaTtnka: anrebpa u Hauaia

MaTeMaTHYECKOTO aHalu3a, TeOMeTpHs: 3aJavyHuK: y4yeOd. mocodme misi CTyISHTOB
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npodeCCHOHATIBHBIX 00pa30BaTEeIbHBIX OpPraHU3alMi, OCBAaMBAIOMIUX Mpodeccun Hu
crneruaneaoctu CIIO. — M., 2017.
Jns mpenonasareJiei

OdenepanbHblii 3akoH oT 29.12.2012 No 273-®3 «O6 obpazoBannu B Poccuiickoii
Oenepauun» (B pen. enepanbubix 3akoHOB 0T 07.05.2013 Ne99-@3; ot 07.06.2013 Nel20-
@3, or 02.07.2013 Nel70-®3, or 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317-®3, ot
03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel35-
@3, ot 04.06.2014 Nel148-D3, ¢ uzM., BHeceHHbIMU DenepaibHbIM 3akoHOM OT 04.06.2014
Nel45-@3, B pen. 03.07.2016, ¢ uzm. Ot 19.12.2016).

[Ipuka3 Munucrepcrsa oopazoBanust v Hayku PO ot 17.05.2012 Ne 413 «O0 yTBepxaeHUN
(dhenepalbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIHFHOTO CTaHAapTa CpeaHero (ITOJIHOTO) 001Iero
00pa3oBaHUsI.

ITpuka3 MunuctepctBa ob6pazoBanus U Hayku P® ot 31.12.2015 Ne 1578 «O BHeceHuun
M3MEHEHUH (enepatbHOT0 TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa CPEIHEro
oOuiero oOpa3oBaHMs, YTBEP)KICHHBIM MMpHKa3zoM MuHHcTepcTBa 00pa3oBaHMs M HayKH

Poccuiickoit ®enepanyu ot 17.05.2012 No413».

[Ipukxa3 MunucrepctBa npocsemenus Poccuiickont ®@enepanuu ot 22.11.19 Ne632 « O
BHECEHUH UW3MEHEHUH B (denepaiabHbli MEepedYeHb Y4YeOHHMKOB, PEKOMEHIYEMBbIX K
UCIONB30BAHUIO  TPU  pealn3allid  HMMEIOIIMX  TOCYAApCTBEHHYIO  aKKPEIUTAIIMIO
00pa30BaTEeNbHBIX MMPOTPAMM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIEro, CPEeaHero OOIIeTo
oOpazoBanmsi, CGHOPMUPOBAHHBIN MPUKa30M MHHHCTEpPCTBA TPOCBEIeHUs Poccuiickoii
Oenepanuu ot 28 nexadps 2018 r. N 345»

[Tucemo [lemaprameHTa TOCYAApCTBEHHOW TMOJIUTUKA B cdepe MOATOTOBKU pabouux
kagpoB u JIIO MunucrepctBa obOpasoBanuss u Hayku P® or 17.03.2015 Ne 06-259
«PekoMeHanyM 1Mo OpraHu3allly TOyYeHHs] CpEeAHEro oOmero oOpa3oBaHUs B Ipenenax
OCBOCHHS 00pa30BaTEIBHBIX MPOTrPAMM CpeIHEro MpodecCHOHATLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00I1ero o0pazoBaHUsi C y4yeTOM TpeOoBaHHM (enepalbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB W MMOJy4YaeMoil NpoQeccuu WM CHEIHaTbHOCTH CPEIHETO

PO ECCUOHAIIBHOTO 00pa30BaHUS.

[IpumepHass ocHOBHasi oOpa3oBaTenbHasi MporpaMma cpeaHero oOmiero oOpa3oBaHMUS,
o00peHHON perieHneM (eaeparbHOro yu4eOHO-METOANYECKOr0 OOBEIMHEHUS MO 00IIeMy

obpazoBanmnio (mpoTokost oT 28 utonst 2016 1. Ne 2/16-3).

1. bammvakos M.M. MaremaTuka: KH. JJ1s Ipenofasareis: MeTo. nocooue. — M., 2017
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2. bammakoB M.U., Lpranos I11.1. Metoanueckoe nmocodue st moarotopku Kk EI'D. —

M., 2018.

3. Cemenos A. B. «OntuMansHbIil 0aHK 3agaHuil 11t moaArotoBku K EI'D Equnbiii

*

10.
11.
12.
13.

14
15.
16.

17
18.

19.
20.

rocyJaapcTBeHHBIN 3k3aMeH 2015. MaTtemaTtuka» YdeOHOe mocoOue, u3a-BO
«nTennexkt- LHentpy, 2015 ¢

HNHuTepHeT-pecypcsl
www.fcior.edu.ru (Mudopmanionsslie, TPeHUPOBOYHBIE M KOHTPOJIbHBIE MAaTEPUAJIbl).
http://onlinetetradka.ru —3neKTpoHHAS TETPaIbH
http://www.exponenta.ru/educat/links/l_educ.asp#0 — Ilone3Hble CCBUIKM Ha CaMThI
MaTeMaTHYeCKOH 1 00pa3oBaTEeIbHON HANIPABICHHOCTH: Y YeOHBIE MaTEPUAIIbI, TECTHI

http://www.fxyz.ru/ - THTepaKTUBHBIN CIPaBOYHUK (OPMYI M CBEICHUS IO anredpe,

TPUTOHOMETPHH, TEOMETPUH, (PU3HKE.

http://maths.yfal.ru - CipaBoO4YHHK COAEPKUT MaTepuall 1o MareMaTuke (apudmeTHka,

anredpa, reOMeTpusi, TPUTOHOMETPHS).

allmatematika.ru - OcHOBHBIE (OPMYJIBI MO anreOpe W TEOMETPUHU: TOXKICCTBCHHBIC

peoOpa3oBaHus, IPOrPECCUH, IPOU3BOJHAS, CTEPEOMETPUS U MIPOY.

http://mathsun.ru/ — icropust MaTreMaTuKu. buorpagum BelIuK1X MaTeMaTUKOB.
T"azera «MaremaTtuka» N3narennckoro aoMa «ITepBoe CEHTSIOpsI»

http://mat.1septemr.ru

Matematuka B OTKPBITOM KoJuieke http://www.matematiks.ru

Math.ru. MatemaTtuka u oopazoBanue. Http://www.math.ru

Allmath:ru — Bcs maremaruka B oqHoM mecte htto://www.allmath.ru

EgWorld: Mup maremarndeckux ypaBHeHuit http://egwijrld.ipmnet.ru

Bes QJICMCHTAapHasA  MaTeMaTHKa: CpC€aHdasA  MaTeéMaTU4dCCKasd  HHTCPHCT-IIKOJIA

http://www.bym math.net

I'eomerpuueckuii mopran http://www.neive.by.ru
I'paduxn QyHKIHIA http://graphfunk.narod.ru
JupgakTuyeckue wmaTtepuanbl 1o  HMHPOpPMAaTHKE W MareMaruke. http://comp-

science.narod.ru

3aayHuK AJIs OJTOTOBKY K OJIMMITMAAAM 10 MateMartuke http://tasks.ceemat.ru
3aHMMaTeNbHas MaTeMaTHKa — IIKOJIbHHUKAM (OJIMMITHAIBI, WIPBI, KOHKYPCHI TIO

Mmaremaruke) http://www.maht-on-line.com

WuTtepHer — npoekT «3amaun» http://www.prodlems.ru

Maremaruueckue 3T/l http:/www.etudes.ru
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https://www.google.com/url?q=http://www.prodlems.ru/&sa=D&ust=1492448548322000&usg=AFQjCNGSwMtQYcna9uCqkYlzYUQsorJXmw
https://www.google.com/url?q=http://www.bym/&sa=D&ust=1492448548303000&usg=AFQjCNEslyHXLz_Fs-YoQmbjOgE_0UbdEQ
https://www.google.com/url?q=http://www.maht-on-line.com/&sa=D&ust=1492448548320000&usg=AFQjCNHocqD1Qcpd0Rq4gOsIOd68aaV76w
https://www.google.com/url?q=http://www.bymath.net/&sa=D&ust=1492448548304000&usg=AFQjCNHD8CfmAR40KoxTGDjJKjuHNhuhsQ
http://www.exponenta.ru/educat/links/l_educ.asp#0
http://www.etudes.ru/
http://tasks.ceemat.ru/
https://www.google.com/url?q=http://comp-science.narod.ru/&sa=D&ust=1492448548311000&usg=AFQjCNFNFBqX39LOJ2S2RcSDQlHVnjYexA
https://www.google.com/url?q=http://comp-science.narod.ru/&sa=D&ust=1492448548311000&usg=AFQjCNFNFBqX39LOJ2S2RcSDQlHVnjYexA
https://www.google.com/url?q=http://graphfunk.narod.ru/&sa=D&ust=1492448548308000&usg=AFQjCNEAa2_7GWksb10C4sySo9lkTYIBBA
https://www.google.com/url?q=http://egwjrld.ipmnet.ru/&sa=D&ust=1492448548301000&usg=AFQjCNFmn-d4AimX5cQLZPYTz5HNAv0swg
https://www.google.com/url?q=http://www.math.ru/&sa=D&ust=1492448548298000&usg=AFQjCNH_qhBvgLE-Q-JidRwe1Sug8E50dA
https://www.google.com/url?q=http://mat.matematiks/ru&sa=D&ust=1492448548296000&usg=AFQjCNHgo0k2djzdFrYD-Clk_7rUqePSQg
https://www.google.com/url?q=http://mat.matematiks/ru&sa=D&ust=1492448548294000&usg=AFQjCNHxNfRX_XFt00Oh_mLwtT1rmLBf5A
http://mathsun.ru/
http://nsportal.ru/shkola/algebra/library/2012/09/13/rabochaya-programma-po-matematike-spo-1-kurs
http://nsportal.ru/shkola/algebra/library/2012/09/13/rabochaya-programma-po-matematike-spo-1-kurs
http://nsportal.ru/shkola/algebra/library/2012/09/13/rabochaya-programma-po-matematike-spo-1-kurs
http://onlinetetradka.ru/

21. Marematuka  online  cmpaBoyHas  uHpopMalnus B [OMOIIb  CTYJCHTY

http://www.manhtm.hl.ru

22. MaTtemaruka B TIOMOIIb MIKOJIBHUKY U CTYJEHTY (TeCThl Mo MaTemaTuke online)_http://

www.mathtest.ru

23. Maremaruka Juis IOCTYTAkoIuX B By3bl  http://www.matematika.agava.ru

24. MareMaTnyecKkre OJIUMITHAABL] M OJIMMITMAIHBIE 3anaun http://www.zaba.ru

25. OBC Jlans https://e.lanbook.com/

OOyuaromiyecs: ¢ OrpaHU4YE€HHBIMU BO3MOXHOCTSIMHU 3/I0POBbsI, B OTJIMYHE OT OCTAIbHBIX, UMEIOT
cBoM creuupuieckue OCOOEHHOCTH BOCHPHUSTHA, NEpepadOTKH MaTepHuala, BbITOJTHEHUS
IIPOMEKYTOUHBIX M UTOrOBBIX (hOpM KOHTpOis 3HaHMH. OHM oOecrieuMBarOTCsA ME€YaTHBIMU U
AJIEKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu (TpOrpaMMBbl, y4eOHUKH, y4deOHBIE Mmocoous,
MaTepHalbl Uil CaMOCTOATENILHOW padoThl U T.A4.) B hopMax, alalTUPOBAHHBIX K OrPaHUYEHUSIM
UX 3JI0POBbS U BOCHIPUATHUS HH(DOPMAIIH:

JUISL JIAL C HAPYIIEHUSIMH 3pCHHS:
- B ICYATHOH (popMe yBEIMUYEHHBIM HIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

- B IeYaTHOH (opme Ha s3bIke bpaiiis;

JUISL JIUILL C HAPYILICHUSMH CITyXa:
- B Ie4aTHOM (opme;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA,;

JUISL JIAL C HApYIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amapara:
- B IeYaTHOM (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

JUIS JIUI C HEPBHO-TICUXWYECKUMHU HApYIIEHUSIMH (paccTpOHCTBa ayTHCTUYECKOTO
CIIEKTpa, HAPYIICHUS ICUXUIECKOTO Pa3BUTHUS) PEKOMEHIyeTCs CIIOJIb30BaTh TEKCT C
WITIOCTPAIMAMU, MYJIbTUMEIUHHBIE MaTepHaIbI.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUME JUCHUIIVINHbI
KonTposib M oOmeHka pe3yabTaTOB OCBOEHUS JUCLUIUIMHBI  OCYIIECTBISETCS
IIpernoaaBaTesieM B MPOILECCE MPOBEIEHUS YCTHBIX (IMMCbMEHHBIX) OIIPOCOB, TECTUPOBAHUS,
MUCbMEHHBIX paboT.

DopMbI U METObI
KOHTPOJISl M OLleHKH
pe3yJbTATOB 00yUeHUsI

PesynbraThl 00y4yeHus
(ocBOEHHBIC YMEHHS, YCBOCHHbIC 3HAHMA)

1) chopmupoBaHHOCTH TNpEACTABICHHH O MaTeMaTHKE OYeHKa pe3ynbmamos
KaK 4YaCTU MUPOBOW KyJIbTYphl U O MECTE€ MaTEeMaTHKHI VCMHBIX ONPOCO8

B COBpeMeHHOfI OUBWJIM3allNH, O crroco0ax OmnucaHus
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https://www.google.com/url?q=http://www.matematika.agava.ru/&sa=D&ust=1492448548330000&usg=AFQjCNGHEBpVjuQGCsFhbfFqhPdf_0jkMA
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Ha MaTEMaTHUYECKOM SI3bIKE SIBIICHUI pPE€ajIbHOI0 MHpa,

2)

c(hOpMHUPOBAHHOCTH MpEICTaBICHUI 0
MaTeMaTUYECKUX IOHATHUSIX KaK O BAKHEHIIUX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIOIIMX ONMCHIBATH
Y U3y4aTh pa3HbIC MPOLIECCHI U SBJICHUS; IOHUMAHUE
BO3MO>KHOCTH AKCMOMAaTHUYECKOTO MMOCTPOECHUS
MaTeMaTUYECKUX TEOPHUI;

OYeHKa pe3yibmamos
YCMHBIX ONPOCO8,
npoeepKa 6blNOIHEHUS
KOHMPONbHBIX pabom

3)

BJIaACHUEC MCTOAAaMHU HOOKa3aTCJIbLCTB W aJIrOPUTMOB
peumicHuA; yYMCHUC HUX I[PUMCHATb, IIPOBOJAUTH

npoeepKa 6blNOJIHEHUA

KOHMPONbHBIX pabom
JI0Ka3aTeJIbHbIE PACCYKIECHMSI B X0J1€ PELLIEHUs 3a1a4;
4) BrajeHWe CTaHIAAPTHBIMUA TPHUEMaMH PEIICHUS
palMOHAIbHBIX U MPPALMOHAIBHBIX, I10KA3aTEIbHBIX, OYeHKa pe3ynbmamos
CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH U mecmuposanus,

HCPABCHCTB, HUX CHUCTEM; MHCIIOJIB30BAHUC TOTOBBIX

npoeepKa 6blNOJIHEHUA

5)

KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIIE I TIOUCKA npo8epoyHbIX pabom,
MyTH PELICHUS] U WLIIOCTPALMU PELICHUS] YPAaBHEHHI KOHMPObHBIX pabom
Y HEPABEHCTB;
OYeHKa pe3y1bmamos
VCMHBIX

c(OpMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX
MNOHATUAX, HAESIX M METOJAaX MAaTeMaTH4eCKOro
aHaIN3a;

onpocoes, mecmupoearusl,
npoeepKa 6blNOJIHEHUA
npoeePOUHRbLX U

KOHMPOIbHBIX pabom
6) BnaseHHWE OCHOBHBIMH TOHATHSAMH O IUIOCKUX U
IPOCTPAHCTBEHHLIX TI'EOMETPUYECKUX (UIypax, HX
_ OYeHKa pe3yibmanmos
OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTH YMEHUS
YCMHbBIX

pacrio3HaBaTh Ha 4epTekaxX, MOJENSAX U B peabHOM
MHUpe  TeoMeTpuyeckue  (QuUrypsl;  IpUMEHEHUE
U3yUYCHHBIX CBOICTB TIeOMETpUYECKUX GUryp U
(dbopMyI ISl pelieHHsl TeOMETPUUECKUX 3a/1ad U 3a7a4

(NUCbMEHHBIX) ONPOCO8,
mecmuposanus,
npo6epKa GblNOIHEHUS.

KOHMPOIbHBIX pabom
C IPAKTUYECKUM COACPKAHUEM;
7) chopMUPOBAHHOCTH MPEACTABACHHUN O MpoIeccax U
SBIICHUSIX, HMMEIOIIUX BEPOSTHOCTHBIN XapakTep, O
OYeHKa pe3y1bmamos

CTaTUCTUYCCKUX 3aKOHOMEPHOCTAX B p€aIbHOM MHPE,
00 OCHOBHBIX ITOHATHAX BHCMCHTapHOﬁ TeOpHUun
BepOﬂTHOCTeﬁ; YMCHI/Iﬁ HaxXoaAuThb MW OLCHHUBATH

YCHHbIX ONpocCos,
npoeepKa 6blNOJIHERHUA

. . npo8epoyHOLl pabomol
BEPOATHOCTH HACTYIUICHHS COOBITHII B MPOCTEUIINX
MPAKTHYECKUX CUTYaIUsIX u OCHOBHBIE
XapaKTePUCTHKU CIy4YalHBIX BEJIHYUH;
8) BJIaJICHUE HAaBBIKAMU MCIOJIb30BaHUS TOTOBBIX OYeHKa pe3ynbmamos

KOMITBIOTEPHBIX IPOrPAMM IPH PELICHUH 3a]a4.

NpAKmu4eCcKo2o 3animusl
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