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1. IHosicHUTEJIHLHAA 3AIMUCKA

PaGouass mporpamma y4yeOHON amcuurauHbl Matemaruka (mamee — «MaremMaTHKay)
npeHa3HaueHa IS W3YyYeHUs MaTeMaTHKH B TPO(ECCHOHAIBHBIX 00pa30oBaTEIbHBIX
OpTraHU3aIMIX, PeaTH3yIOIINX 00pa30BaTeIbHYI0 MPOrPaMMy CpPEeIHEro o0IIero oopazoBaHus B
mpejaenax OCBOSHHUsS MPOrpaMMbl MOJATOTOBKH crienuanncToB cpennero 3peHa CIIO (ITTICC3
CIIO) Ha 06a3e OCHOBHOTO OOIIEr0 OOpa30BaHHsS MPU MOATOTOBKE CIEIUATHCTOB CPEIHETO
3BEHA.

PaGouass mporpamma pazpaborana Ha ocHoBe TpeboBanuit @I'OC cpemnero o6IIero
00pa3oBaHus, MPEABSBISIEMBIX K CTPYKTYpE, COIACPKAHUIO M PE3yJIbTaTaM OCBOCHUS Y4eOHOU
JTUCIUTUTHHBI «MaTeMaTHKa, B COOTBETCTBUU ¢ PEKOMEHIANUAMYU 110 OpPraHU3aIiy MMOJTyYSHHSI
cpeaHero ooOmero oOpa3oBaHusl B Mpeesax OCBOCHHUS 00pa30BaTENbHBIX MPOrPaMM CPEIHETO
npodeccuoHansHOTO 00pa3oBaHUsT Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C YU4ETOM Tpe-
OoBaHuH (enepalbHBIX TOCYAAPCTBEHHBIX O0Opa30BaTENbHBIX CTAHAAPTOB M TOJy4aeMOU
CIEIHUALHOCTH  CPEIHEro MpoQecCHOHANBHOTO oOpa3oBanust (muchMo Jlemapramenra
TOCYJapCTBEHHON TOJUTUKU B cepe moarotoBku paboumx kaapoB u IO MwunoOpHayku
Poccuu o1 17.03.2015 Ne 06-259).

Conepxanue mporpammbl «MareMaTHKay HAlpaBIeHO Ha JOCTHKCHHE CIICHYIONIHX
neJsei:

e oOccrieueHne C(HOPMUPOBAHHOCTH TPEACTABICHUNH O CONMANBHBIX, KYJIBTYPHBIX |

UCTOPUYECKHX (PaKTOPaxX CTAHOBIICHHS MATEMAaTHUKH;

e obecrnieueHre chOpMHPOBAHHOCTH JIOTUYECKOTO, aNTOPUTMHUUYECKOTO U MAaTEMaTHYECKOTO

MBIILICHHST,

e o0OecrieueHre CHOPMHUPOBAHHOCTH YMEHHI MMPUMEHSTh TIOJTYYCHHBIC 3HAHUS TIPU PEIICHUN
pa3IMYHbBIX 33]a4;
e obOccrieueHrue CcHOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK dYacTh oOlie-

YEJIOBEUCCKON KYJIBTYPhI, YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISIONIEM OMKCHIBATH U

U3y4aTh peaTbHbIC TPOIIECCHI U SIBICHHS.

1.1 OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIHUILIUHBI «<MATEMA-
THUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPU S

Maremaruka siBisieTcss (yHIaAMEHTAIBHOW 00I11e00pa30BaTEIbHON TUCIUTIMHON CO
CJIOKMBUIMMCS YCTOWYHMBBIM COJEp)KaHUEM U OOIIMMH TpeOOBAaHUSAMH K MOJITOTOBKE 00Y-
YAFOIIUXCS.

OOmue 1menu M3y4eHUs MATeMaTUKH TPATUIMOHHO PEaU3YIOTCS B YETHIpEX HaIpaB-
JICHUSX

1) oO1iee npeacTaBicHUE 00 UACAX M METOJIaX MAaTEMaTHKH,

2) MHTEJUIEKTyaIbHOE Pa3BUTHE,

3) oBnajzieHre HEOOXOAUMBIMI KOHKPETHBIMY 3HAHHSIMU U YMECHUSIMH,

4) BoCcIIUTAaTEIbHOE BO3/ICHCTBHE.

Conepxanrie yueOHON MUCIUIUTMHEBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH COJIEP-
KaTEIbHBIMH JTMHUSIMHU O0YYCHHUSI MAaTEMaTHKE:

e anreOpandeckasi JIMHUS, BKIIOYAIONIAsl CUCTEMATU3allMI0 CBEJCHUIN O YHCIaX; W3Y4CHHE
HOBBIX M 0000IIIeHNEe paHee U3yUYeHHBIX Olepainnii (BO3BEJCHNIE B CTENICHb, U3BICUCHUE
KOpHS, JorapupMHUpOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC M OOpaTHBIC K HUM);
U3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIPQKCHHH W (OPMYI; COBEPIICHCTBOBAHUE
NPaKTUYECKUX  HABBIKOB W BBIUYUCIUTEILHOW  KYJNBTYpPhL,  pacIIUpeHUE |
COBEpIIICHCTBOBaHHE alreOpandeckoro ammapaTta, CGOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €T0 MPUMEHEHHE K PEHICHUI0 MAaTeMaTHUECKUX U TIPUKIIATHBIX 33124,



TEOPETUKO-(PYHKIMOHATbHAS JIMHUSA, BKJIIOYAIONIAS CUCTEMAaTH3alMI0 W paclIupeHHe
CBeleHH O (YHKUHMAX, COBEPILIEHCTBOBaHUE TpaduyecKuX YMEHHiIl; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJaMH MAaTEMaTHYECKOrO aHalln3a B 00BEME, TO3BOJISIONIEM
UCCIIEIOBATh JJIEMEHTapHble (QYHKIMM U peularb MPOCTEHIINEe T'eOMETPUUYECKUE,
dbuznyuecKkue u Ipyrue NpukiIaaHble 3a1a4u;

® JIMHUS YPaBHEHHM M HEPAaBEHCTB, OCHOBAaHHAsl Ha MOCTPOCHHMU U HCCIEIOBAaHUU MaTeMa-

THYECKHUX MOJIEJICH, IepeceKaroIiascs ¢ anreOpandeckon U TeOPETHKO-PyHKITNOHATHHOM

JUHUSAMH ¥ BKIIOYAIONIAasl pPa3BUTHE M COBEPIICHCTBOBAHME TEXHHUKH allreOpandecKux

npeoOpa3oBaHuil AJisl pelleHHs] ypaBHEHUN, HEPABEHCTB U CUCTEM; (OPMUPOBAHUE CIIO-

COOHOCTH CTPOHUTH U HCCIENA0BATh MPOCTEUIITNE MAaTEMATHUYECKUE MOJICH TIPH PEIICHUU

NPUKIAIHBIX 3a]1a4, 337]a4 U3 CMEXHBIX U CIIEHUANbHBIX TUCIUILINH;

® TeoOMETpUYECKasl JTUHMS, BKIIOYAIOIIAs HATJISIIHBIC TPECTaBICHUs O MPOCTPAHCTBEHHBIX
durypax m u3ydeHHE HMX CBOWCTB, (OPMHUPOBAHUE U PA3BUTHE NPOCTPAHCTBEHHOTO

BOOOpa)KEHUs, Pa3BUTUE CHOCOOOB TE€OMETPHUYECKHX H3MEpEHUil, KOOPAMHATHOTO U

BEKTOPHOT'O METOJIOB JIJIsl PEIICHHS] MATEMAaTHIECKUX U IPUKIATHBIX 3a71a4;

® CTOXAacTHYecKas JMHUS, OCHOBaHHAs HAa Pa3BUTUM KOMOMHATOPHBIX YMEHUH, MpEACTaB-

JICHUH 0 BEPOSATHOCTHO-CTaTUCTUUYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOILIEro MUpa.

Pabouast mporpamMMa COCTOMT M3 BBEIEHHUS U YETBIPEX paslenoB: «Anredpa», «Hauama
MaTeMaTH4eckoro asaiau3a», «KomOMHaTOpHka, CTaTHCTHUKa U TEOpHUS BEPOSTHOCTEI»,
«I"eomeTpusi».

[Tpodunmzanust 1ened MaTeMaTHYECKOTO OOpa30BaHUsI OTpakaeTcs Ha BHIOOpE TpH-
OpUTETOB B OpPTraHU3AIMHU Y4eOHOUW NeATeThbHOCTH oOyuarommxcs. [Jis ecTeCTBEHHOHAay4YHOTO
npoduiasi mpodeccHoHambHOrO 00pa3oBaHus 0Oojiee  XapaKTEPHBIM  SIBJISICTCS  YCHIJICHHE
OOIIEKYTbTYPHON COCTAaBJISIONICH Y4eOHON MUCHMIUIMHBI C OpHEHTallMed Ha BHU3YyalbHO-
00pa3HbBIN U JOTUYECKUM CTUITU y4eOHOUM pabOoTHI.

B nemsax sddexktuBHON peanuzanuy JaHHOW MpOrpammbl, (OPMHPOBAHUSA OOLIMX U
npohecCuOHANBHBIX KOMIETEHIINH 00Y4aloIUXCsl UCIOIb3YIOTCSI COBPEMEHHbBIE JUAAKTHUECKHE
OpueMbl W METONbl (MpoOJEeMHOE U3IIOKEHHWE Y4eOHOro Mmarepualia, HCIOJIb30BaHUe
NpoOJIEMHBIX BOMPOCOB M 3aJaHMid, HCCIenoBaTeNbCckoe (HOPMUPOBAHHE MAaTEMaTHYECKHX
MOHSITHIA, UTPOBBIE TEXHOJIOTUH, UHTEPAKTUBHBIE TIPUEMbI O0YICHHS).

[Ipu m3ydenun nucuuiuinHbl «MaremaTuka» oOpallaeTcss BHUMaHUE O0y4aronuxcs Ha
ee NPUKJIAAHOW XapakTep, Ha TO, TJ€ M KOrja H3ydyaeMble TEOPETUYECKHE TIOJOXKEHUS U
MPAKTUYECKHE HABBIKK MOTYT OBITh HCIOJBb30BaHbl B OyAylIel MpPaKTUYECKOW IEesITebHOCTH.
MeXIUCUMIIMHAPHBIE CBSI3M TPOCIESKUBAIOTCS C auciumiuHamMu Pusuka, MHpopmaTuka,
buonorus, Xumus, Ikomnorus, ['eorpadus, Mctopus.

N3ydyenne marepuana BeAeTcs B popMme, TOCTYITHON MOHUMAHUIO, COOTIOAAETCS TIPEeM-
CTBEHHOCTb B OOYyY€HUU, €AUHCTBO TEPMHHOJIOTHH U 0003HAYEHUI B COOTBETCTBUH C JCHCTBY-
IOIUMU TOCYAapCTBEHHBIMH cTaHAapTamMu. [Ipu mpoBeaeHnN yueOHBIX 3aHSATHI:

®  JHCIOJIB3YIOTCS yueOHBIC TOCOOUS, TEXHUUECKHUE M HATJISTHBIE CPECTBA OOYUCHUS;
MPOBOASITCS. HECIOXKHBIE AeTYKTUBHBIE U UHAYKTUBHbBIE PACCYKICHUS;
00OCHYIOTCS IIIATW PEUICHUS 3aa4;
bopMyITUPYIOTCS OTIPEICIICHNUS MATEMATHUECKUX TIOHATHI;

UCIIONIE3YETCS] MaTeMaTH4YecKasi TS PMUHOJIOTUS U CUMBOIIHKA;

MUCHEMEHHO 0OPMIISIETCS PelIeHUE 3a1a4;

bopMyIUPYIOTCS Ha MATEMATHUECKOM SI3bIKE HECIIOKHBIE MMPUKIIATHBIE 3a0a4H;

UCTIONIB3YIOTCSI HAYYHBIC KabKYISATOPEI;

® CaMOCTOSTENbHO U3y4aeTcs yueOHbIN MaTepual.

B paboueii nporpamme ITUCHUIUIMHBI MPEIyCMOTPEHA BHEAYIUTOPHAS CaMOCTOSITEIbHAS
paboTa oOyJarommxcs U yka3aHa ee TeMaThka. B 4acTHOCTH, MPUMEHSIIOTCS TaKHe BHUIIbI CaMo-



CTOSITEIPHOW PabOTHl 00YUYaIOIIMXCS, KaK COCTABJICHUE M pEIIeHUe 3a71a4 (B TOM YHCIIe, CUTya-
[IMOHHBIX ), HAMCaHUE pedepaToB (B TOM YHCIE, C HIEMEHTaMHU UCCIIEIOBaHMs), TOATOTOBKA CO-
OOIIeHUSI, PEIICHHE BHIYUCIUTEIBHBIX PIMEPOB (B TOM YHCIIE, HA BBIYMCICHHE 3HAUYCHHUH TIPO-
U3BOJIHBIX M MHTETPAJIOB), pellieHNe YPAaBHEHHI U HEPaBEHCTB, COCTABICHUE TECTOB, BBITIOJIHE-
HUe rpadudecKoil pabOThI U APYTUX YEPTEKEH, CAMOCTOSITEIPHOE H3yYCHHE JJOKA3aTeIbCTB, BbI-
BOJI hopMyI1, UCCefoBaHNe (DYHKIIMH U TIOCTPOCHHUE €€ TpaduKa.

1.2 MECTO YYEBHOM JJUCIIUIIJIMHBI B YYEBHOM ILJTAHE

VYyebnas nucnuiuiiHa MatemaTuka BXOIUT B 00IIe00pa3oBaTeIbHYIO MOJITOTOBKY KaK
OazoBas aucuurUinHa. [lociienoBaTenbHOCTh M3YYSHHS PA3/IeNioB M TeM pabodeill mporpaMmbl
packpbIBaeTcs B TeMaTH4YeCKOM 1uiaHe. [lo kaxmoit ydeOHOW Teme MPUBOIATCS TpeOOBaHUS K
NpEAMCTHBIM, MCTANTPCAMCTHBIM U JIMYHOCTHBIM PE3YyJibTaTaM 06pa30BaHI/I$I.

1.3 PE3YJIbTATBI OCBOEHUS YYEFHOM JUCITATIIUHBI

OcBoeHue copepkanusi y4eOHOU NUCHUTUIMHBI «MareMaThuka» o0ecreunBaeT JOCTHKE-
HUE 00YJaIONTUMUCS CIACAYIOIINX pPe3yibmamos:

® JTUYHOCTHBIX:

- ¢(hopMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKE KaK YHUBEPCAJIBbHOM SI3bIKE HAYKH,
CPECTBE MOJICTUPOBAHUS SIBIICHUN U MTPOLIECCOB, UEAX U METOJIaX MaTEMaTUKU;

- TOHUMaHUE 3HAYMMOCTH MAaTE€MaTUKHU [UIS Hay4dHO-TEXHUYECKOro Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHUS K MAaTeMaTWKe KaK K YacTH OOIIeueIOBEUECKON KYIbTYphI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATUKH, YBOJTIOIIMEN MaTEeMaTUYECKUX UCH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, alTOPHT-
MUYECKOW KYyJIbTYpbl, KPUTHUYHOCTH MBIIUIEHUS HAa YPOBHE, HEOOXOAMMOM [UIsl Oymyuiei
po(hecCHOHANTEHOM e TENILHOCTH, JUISI TPOOJIKESHHSI 00pa30BaHus U caMo00pa3oBaHUS;

- OBJaJEHUE MAaTEMaTHYECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOIMMBIMH B IIO-
BCEITHEBHOW >KM3HU, JIJII OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH U JTUCUUILIAH
Mpo)eCCHOHAIBHOTO ITMKJIA, MJIs TOJydeHHUs OoOpa3oBaHUs B 00JACTAX, HE TPEOYIOMUX
yrIIyOJeHHON MaTeMaTHu4ecKon MOATrOTOBKY;

- TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
NOPOTSDKEHUHM BCEM JKM3HM; CO3HATENBHOE OTHOLICHWE K HENpPEpHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON TPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIeATEIbHOCTH;

- TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIIbHOM TBOPYECKOH M OTBETCTBEHHOM
NeSITEIbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKaMH B 0OO0pa-
30BaTeNIbHOM, OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-MCCIIeNOBATEIbCKOM, MPOCKTHONM W APYTHUX
BUJIaxX JCSITENbHOCTH;

- OTHOILIEHUE K MPOPECCUOHATBHON JEATENbHOCTH KaK BO3MOXHOCTH y4YacTHUSl B pellie-
HUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHABHBIX TTPOOIIEM;

e MeTanpeAMeTHbIX:

- YMEHHE CaMOCTOSITEJIbHO OIpenessaTh LEeIN JEATeNIbHOCTH W COCTaBJIATh IJIaHbI
JEATETbHOCTH; CaMOCTOSITEIbHO  OCYILECTBIISITh, KOHTPOJHMPOBATH U  KOPPEKTHUPOBATH
NEeSITeNIbHOCTh; UCII0JIb30BATh BCE BO3MOXHBIE PECYPCHI ISl TOCTHKEHUS TTOCTABJICHHBIX Iiesen
U peanu3aly IIJIAHOB JESITEIbHOCTH; BHIOMpATh VYCIENIHBIE CTPATETHH B PAa3IMYHBIX
CUTYaIUsX;

- YMEHHE NPOAYKTHBHO OOIIATHCS M B3aHMMOACHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSTENIbHOCTH, YYMUTHIBATh MO3UIUU JAPYTUX YYaCTHUKOB JAESTEIbHOCTH, 3((HEKTHUBHO
paspeuiatb KOH(IJIUKTHI,



- BIJIaJICHWE HaBBIKAMHM TO3HABATEIbHOM, YYEOHO-MCCIEIOBATEILCKOM W TMPOCKTHOM
JEATCIbHOCTH, HABBIKAMH  pa3pelICHHUs NpoO0JeM; CIHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHHS MPAKTUUYECKHUX 3a/1ayu, MPUMEHEHHUIO Pa3InYHbIX
METOHO0B ITO3HAHUS;

- TOTOBHOCTh MU CIOCOOHOCTh K CaMOCTOSITEIHHON WH(OPMAIMOHHO-TIO3HABATEIIHHOM
JEATCILHOCTH, BKJIIOYAas YMCHHE OPHCHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(POPMAIIHH,
KPUTUYECKH OIIEHWBATh W HMHTEPNPETUPOBATH HHGOPMAIMIO, TOJy4aeMYI0 W3 Pa3IUYHBIX
WCTOYHHKOB;

- BJIaJICHUE SI3BIKOBBIMH CPEJCTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO M3J1aratb CBOIO
TOYKY 3pPEHUSI, UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

- BIIQJICHUE HABBIKAMU TIO3HABATEIIbHOW pPe(ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIIMTEIbHBIX ITPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, I'PAHUIl CBOCTO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATENLHBIX 33724 U CPEJICTB I UX JOCTHKCHUS,

- IEICYCTPEMJICHHOCTh B IIOMCKAX M TPHUHATHH PEIICHHUH, COOOpPa3sUTCIBHOCTh H
WHTYHIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX TPEICTABICHUN;, CHOCOOHOCTh BOCIPHUHUMATH
KpacoTy U TapMOHUIO MUDA;

® mpeIMeTHbLIX:

- c(hopMHUPOBAaHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YaCTH MHUPOBOW KYJIbTYPHI U
MECTe MaTeMaTHUKH B COBPEMEHHOW MHMBHWIM3AINU, CIIOCO0aX OMHCAHUS SIBICHUH pealbHOTO
MHpa Ha MaTEMaTHIECKOM SI3BIKE;

- chopMUPOBAaHHOCTh MPEACTABICHUNH O MATEMaTUYSCKHX IOHATHSAX KaK BaXKHEHITUX
MaTEeMaTUYECKUX MOJICTISX, MTO3BOJISIONIUX OMUCHIBATh M U3y4YaTh Pa3HBIC MPOIECCHI U SIBICHUS;
TMOHUMaHUE BO3MOKHOCTH aKCHOMATUUYECKOTO IMMOCTPOSHUSI MATEMAaTHYECKUX TEOPHUIA;

- BJIQJICHUE METOJAaMH JO0Ka3aTeJIbCTB M AITOPUTMOB PEIICHUS, YMEHHE UX TPUMCHSITH,
MIPOBOJIUTH JTOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1ay;

- BIIaJICHWE CTAHAAPTHBIMU TPUEMaMHU DPEIICHUs] PallMOHAIBHBIX M HPPaAllMOHAIBHBIX,
MOKa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpPAaBHEHHUM M HEPABEHCTB, MX CHCTEM;
HCITOJIb30BaHNUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE JJIsI [IOUCKA MTYTH PEIICHHS U
WJUTIOCTPAIIMYU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTh TPEACTABICHUH OO OCHOBHBIX IIOHATHUSIX MAaTEMaTHYECKOTO
aHaJgM3a M MX CBOKMCTBaxX, BIIQJICHHE YMCHHEM XapaKTEpH30BaThb IIOBEJACHUE (YHKIUH,
WCITOJIH30BAaHUE MTOTYYCHHBIX 3HAHUH JJIs ONTUCAHUS U aHAJIN3a PEAThbHBIX 3aBUCUMOCTEH;

- BJIaJICHHE OCHOBHBIMH TOHSATHSMU O TIJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
durypax, uX OCHOBHBIX CBOWCTBaX; CPOPMUPOBAHHOCTh YMEHHS PACIIO3HABATh T€OMETPUUECKHIE
GuUryppl Ha 4YepTekKax, MOJCISIX M B pEaJbHOM MHpPE; NPUMCHCHHE H3YYCHHBIX CBOMCTB
reoMeTpuueckux ¢Guryp W QopMyn s pemieHUus TeOMETPHUYECKHX 3aJad W 3aJad ¢
MPaKTUYECKUM COJEPKAHUEM;

- c(hOpMHUPOBAHHOCTh TPEACTABJICHHH O TpoIeccax M SBJICHHSIX, HMEIOIIUX BeEpo-
SITHOCTHBIM XapakTep, CTAaTUCTHYECKHX 3aKOHOMEPHOCTSIX B pPEaTbHOM MHpPE, OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHON TEOPUM BEPOSTHOCTEH; YMEHUN HAXOJUTh W OIEHWBATH BEPOSITHOCTU
HACTYIUICHHSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYallUSIX U OCHOBHBIC XapaKTEPUCTHKU
CIIyYalHBIX BEJIMYMH;



- BIIQZICHHME HaBbIKAMU HCIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX IIpOrpaMM Mpu
pELIeHNH 3a1a4.

PabGouast mporpamma paccuntana Ha 234 yaca. B xome wu3ydeHUS NMCIUIUIMHBI
IpPOrpaMMOi TIPEeTyCMOTPEHBI 4 KOHTPOJBHBIE PAOOTHI, MO OIHOM B 3aBEPIICHHH KaXIIOTO
pasnena. 3arutanupoBaHo 12 koHcynbTaruii. [IpoMexxyTounoit hopmoii arTecTaliui BO BTOPOM
cemectpe sBisiercs AudepeHInpoBaHHbIN 3aUeT.



2. TemaTnuyecKuii JIan

KoJ1-Bo ayiuTOpHBIX Ya-

Maxkcum. o
coB npu o4Hoit popme | CamocT.
y4yeOHast
HaumeHoBaHue pa3aesioB U TeM HArDV3KA o0yueHust pabora,
pysKa, JIa6. | Ipakr. yac.
qac. Bcero
pao. 3aH.

BBeagenue 3 2 - - 1/1*
Pazgen 1. Anreopa 99 70 - - 29
Tema 1.1. Pa3Butre NOHATUS O YUCIIC 11,5 8 - - 3,5/1%*
Tema 1.2. KopHu, cTeneHu u gorapu@mol 20,5 14 - - 6,5
Tema 1.3. OCHOBBI TPUTOHOMETPUU 23 16 - - 7
Tema 1.4. OyHKIMH, UX CBOHCTBA U TpaPUKU 20 14 - - 6
Tema 1.5. YpaBHEeHUS U HEPABEHCTBA 25 18 - - 7/2%
KonTpoabHas padora Ne 1 2 2 - - -
Pasznea 2. Hauayia MaTeMaTH4€eCKOr0 aHAJIN3A 48 32 - - 16
Tema 2.1. IlocnenoBareasHOCTU 12 8 - - 4
Tema 2.2. [Ipon3BoaHast U €€ NPUMEHEHUE 24 16 - - 8
Tema 2.3. [lepBooOpa3Hast U HHTErpaj 12 8 - - 4
KounrtpoJsabHnas padora Ne 2 2 2 - - -
Paznen 3. KomOmHaTopuka, CTaTHCTHMKA U 21 14 - - 7
TeOpHUsi BEPOSATHOCTEH
Tema 3.1. DneMeHTH KOMOMHATOPUKH 6 4 - - 2
Tema 3.2. D1eMEHTBI TEOPUU BEPOSITHOCTEN 9 6 - - 3
Tema 3.3. DieMeHThl MaTeMaTUYECKOW CTaTH- 6 4 - - 2
CTHKHU
KonTtpouabsnas pa6ora Ne 3 2 2 - - -
Paznen 4. 'eomeTpus 41 28 - - 13
Tema 4.1. IIpsiMble U MIOCKOCTH B MPOCTPaH- 15 10 - - 5
CTBE
Tema 4.2. MHOrOrpaHHUKHU 9 6 - - 3
Tema 4.3. Tena v MOBEpXHOCTH BpAIICHUS 6 4 - - 2
Tema 4.4. M3amepeHus: B reoMeTpun 8 6 - - 2
Tema 4.5. KoopauHaThl 1 BEKTOPbI 3 2 - - 1
KourpoJubHas padora Ne 4 2 2 - - -
3ayeTHOe 3aHATHE 2 2 - - -
KoncyabTanumn 12
MakcumajibHasi HATpy3Ka 234 156 156 - 66




3. Conep:kanue y4eOHOM TUCHUTIIHHbBI

BBenenue
MatemaTtuka B HayKe, TEXHHKE, SKOHOMHKE, WH(OOPMAIIMOHHBIX TEXHOJOTHUSX U TIPaK-
TUYECKOU JaesTeNbHOCTU. llenn u 3amaun m3ydeHuss MaTeMaTHKH IIPU OCBOCHUHU Mpodeccuid
CIIO u cnenmuansHOCcTel CIIO.

Pa3znea 1. Anreopa
Tema 1.1. PazBuTue nNoHsATHA 0 YHCIIE

[ensie 1 panroHanbHble yncina. JlefictrButenbable uncia. [[pubaukeHHbIe BHIYUCICHHUS.
Apudmerndeckue NeHCTBUS HaJ YHCIaMHU, HaXOXKJICHHUE MPUOIMIKCHHBIX 3HAUCHUH BEIIMYHMH H
MOTPEITHOCTEH BBIYMCICHHUH (a0COMIOTHOW M OTHOCHTEIIBHOW), CPAaBHEHHE YHCIIOBBIX BBIpaXKe-
HUM.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kophuu HatypanbHOM cTeneHu U3 uncia U ux cBoricTBa. CTENeH ¢ pallMOHAIbHBIMU T10-
Ka3aTensiMu, UX cBorcTBa. CTeneHu ¢ JEeHCTBUTENBbHBIMU MOKa3arensiMu. CBOMCTBA CTENEHU C
JICUCTBUTENIbHBIM TOKa3aTeaeM. BplunciieHME M CpaBHEHME KOPHER. BBINOIHEHHE pacueToB C
panukanaMu. PemieHue mppalnmoHadbHbIX YpaBHeHUU. HaxoxaeHue 3HaueHUW CTENEHel C pa-
[MMOHANBHBIMU TIOKa3aTensimMu. CpaBHeHUe creneHeil. [IpeoOpa3oBaHus BEIpaXEHU, Colepika-
IIMX CTENEeHU. Penenre nokasaTenbHbIX YpaBHEHUM. Penenne npukinagHbix 3a1a4.

Jlorapudm uncna. OcHOBHOE JorapupmMudeckoe ToxaecTBO. CBoiicTBa Jorapupmos.
Hecsatnunbie U HaTypaiabHbIe Torapudwmel. [IpaBuna nevictBuii ¢ gorapudpmamu. [lepexon k Ho-
BOMY OCHOBaHMIO. HaxoxkneHue 3HaueHui jorapudma mo mpou3BOJIbHOMY ocHoBaHMIO. [lepe-
XOJl OT OJIHOTO OCHOBaHMs K Apyromy. Beruucnenue u cpaBHenue jorapudmos. Jlorapudmupo-
BaHUE U TOTEHIMPOBAaHUE BhIpaxxeHHUH. [IpuOIvKeHHbIE BRIYMCICHHUS U PEIICHUS MPUKIAIHBIX
3amau. Permenue norapuMuIecKux ypaBHCHHM.

[TpeoOpa3oBaHue palOHATBHBIX, UPPAIIMOHATBHBIX, CTEIIEHHBIX, TTOKA3aTEbHBIX U JIO-
rapuMHUYECKUX BBIPAKEHUH.

Tema 1.3. OCHOBBI TPUTOHOMETPHU

Pannannas mMepa yrna. PaguanHblii METOJ U3MEPEHUS YIJIOB BpAIllEHUS U CBS3b C Ipa-
nycHoU Mepoil. Bpamarensnoe aBuxenue. CUHYC, KOCUHYC, TAHTE€HC U KOTAHT'€HC YuCIIa.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. PopMyibl npuBeaeHUss. @OpMyIIbl ClIOXke-
Hus. Qopmyibl yaBoeHUs:. DOpMyIibl TOJIOBUHHOIO YIJIa.

[IpeoOpazoBanus MPOCTEHIIMX TPUTOHOMETPUUYECKUX BhIpaxkeHui. [IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYIECKUX (DYHKIIMIA B TPOU3BEICHUE U TIPOU3BEICHUS B CYMMY.

Tpuronomerpuyeckue ypaBHEHHUsI M HepaBeHCTBa. [Ipocreiliime TpUTrOHOMETPUYECKUE
YpaBHEHUS.

OO6paTHble TpUroHOMeTpUUYecKue GyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Tema 1.4. ®yHKkuMHU, UX CBOIiCTBA U rpaduKu

Oynkiuu. O67acTh ONMPESICHUSI 1 MHOXKECTBO 3HAYCHUH; rpaduk QyHKIIUH, TTOCTpOE-
HUe rpaduKoB QYHKUUH, 3aJaHHBIX PA3TIMYHBIMU CIIOCOOAMH.



CgoiictBa pynkiuu. [IpuMepsl 3aBUCUMOCTEN MEXy MTEPEMEHHBIMU B peabHBIX IPO-
[[eccax M3 CMEXHBIX JUCIUIUINH, B pealbHBIX IMpolieccax u siBieHusx. OnpenencHue QyHKIUN.
MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHMYEHHOCTh, MEPUOANYHOCT. [IpoMexyTKku BO3-
pactaHus U yObIBaHUS, HauOOJbIIICe U HaUMEHBIIIEe 3HAYCHHS, TOUYKH IKCTpeMyma. [ padude-
ckas uHTeprnpetaiusa. [loctpoenne u urenue rpadukoB ¢yHkumii. MccneqoBanue QyHKINH.
CaolicTBa TUHEHHON, KBAIPAaTHUYHOM, KyCOUHO-IMHEWHOW M ApOOHO- NuHelHOoM QyHkumii. He-
IpephIBHBIC U Neproanueckre GyHKUuU. Apudmerndeckue onepanuu Hax GyHKIusaMu. Crox-
Hast pyHkus (kommo3umys). OOpatHele GyHKUIMHU U UX rpadukn. OdracTe onpeneneHus u 0o-
JIaCTh 3HaUeHUM 0OpaTtHoH (yHKIMH. ['paduk oOpaTHON HyHKIIHH.

CremneHHble, TOKAa3aTeNbHBIC, JOTAPUPMUUYECKHE H TPUTOHOMETPUYECKHE (YHKIIHH.
CaoiicTBa u rpaduKku CHHYyca, KOCHHYCa, TaHTeHca U KoTaHreHca. OOpaTHble QYHKIUU U HX
rpaduxu. ['apmonnueckue xonedanus. OOpaTHbIe TpUroHoMeTpudeckue (yHkiuu. Onpenene-
HUa QyHKIUH, uX cBoiicTBa U rpaduku. [Ipeodpazoanus rpadukos. [lapamiensHbIil epeHoC,
CUMMETPHUS OTHOCUTEIHHO OCEH KOOPIWHAT U CHMMETPHUS OTHOCHUTEIBHO Hadajaa KOOPAMHAT,
CHMMETpPHUSI OTHOCUTEIBHO MPSIMOM y=X, PacTsIKEHUE M CKaTHe BAOJb oced kKoopauHart. [Ipu-
KIaaHble 3a1a4uu. [loka3aTenbHele, norapuMudecKue, TPUrOHOMETPUYECKUE YPAaBHEHUSI.

Tema 1.5. YpaBHeHUs1 M HepaBeHCTBA

PaumonansHble, uppalMoHalibHbIE, TOKA3aTEIbHbIE U TPUTOHOMETPUUYECKHUE YpaBHEHUS
U CUCTeMBbl. PaBHOCWJIBHOCTH ypaBHEHHI, HEPaBEHCTB, cucTeM. KoOpHU ypaBHEHHII.
[IpeoOpazoBanne ypaBHeHU. (OCHOBHBIC TPUEMBI PEUICHUS YPaBHEHHA M WX CHUCTEM
(pa3znmoxeHMe Ha MHOXKUTEIHM, BBEJIEHHE HOBBIX HEW3BECTHBIX, MOJCTAaHOBKA, IpaduyecKuit
METOJ).

PannoHaneHble,  MppalMOHalbHBIE,  IOKAa3aTeIbHbIE W  TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHbBIE TPUEMBI UX PEIICHHUS.

Hcnonb3oBaHne CBOMCTB U TpadukoB (pyHKIUI TIPH pEIIEeHUH YpaBHEHUN U HEPABEHCTB.
Meton wuHTepBanoB. M300paxkeHHMe Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA PEHICHHA
YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJIOB /I PEIICHUs COAEpPkKATENbHBIX 3a7a4 U3 pas-
JUYHBIX 00JIacTeil HayKu U MpakTUKu. VHTepriperanus pe3ynbrara, y4eT peajlbHbIX OrpaHuye-
HUH.

CamocrosiTesbHast paboTa

1) Harmucanne pedepara «Mctopus pa3BuTHs MaTeMaTHYECKUX 3HAHHM (d110Xa, CTpaHa,
YUYEHBIH - IO BEIOOPY)», HHAWBUIYAIbHBIA IPOCKT.

2) PemieHne BIYUCTUTEBHBIX TIPUMEPOB.

3) CocraBieHHEe CUTYyallMOHHBIX 3a/1a4, PEIIAEMbIX C TIOMOIIBIO IPOLEHTOB, IPONIOPLIUHI,
norapu(MoB, U UX pelIeHue.

4) Pemenue 3a1a4 Ha MPUOIMKEHHBIC BBIYUCICHUS U OLEHKY TOTPEIIHOCTEH.

5) CocraBrieHue TeECTOB Ha MPUMEHEHUE TPUTOHOMETPHUUECKUX (HOPMYIL.

6) Pemenne npocTeinX TPUTOHOMETPUYECKUX YPABHEHUH.

7) IlocTpoenue rpadMKoOB CTENEHHBIX (YHKITUH.

8) BrimonHenue rpadudeckoil paboTbl «DeMeHTapHble NpeoOpa3oBaHUs TrpaduKoB
GyHKIMHA (CTENEHHBIX, MOKA3aTEIbHBIX, JIOTApU(PMHUIECKUX, TPUTOHOMETPUUECKHUX - TIO BBIOO-

py)».
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9) Pemienne HepaBEeHCTB METOJIOM MHTEPBAJIOB.

10) Hanmcanne pedepara c anementamu uccienoBanus «DyHKuU (oKa3zaTenbHast, J10-
rapudmuyeckas, TPUrOHOMETPUUECKHE - 110 BBIOOPY) B €CTECTBEHHBIX HayKax», HHIAUBUAYalb-
HBI IIPOEKT.

Pa3gen 2. Hayaja MaTeMaTH4eCKOr0 aHAJIM3a

Tema 2.1. IlocaenoBareILHOCTH

CrniocoObl 3a/aHus, CBOMCTBA, BHIUMCICHHE WICHOB YHMCIOBBIX IMOCJIEI0BATEILHOCTEH.
[Tonsatue o npenene nocnenoBaTenbHOCTH. CyllleCTBOBaHUE IMPEEia MOHOTOHHON OrpaHUYEH-
HOH mocnenoBarenbHOCTH. CyMMHpOBaHHME TOCJIEIOBATEIBLHOCTEH. beckoHeuHO yOBIBaromas
reOMETpPUUYECKasi MPOrPeccus U €€ CyMMa.

Tema 2.2. IlpousBoaHasi u ee NpUMeHEeHUE

[TonsiTve 0 MPOU3BOAHON (PYHKITUH, €€ TEOMETPUUECKUA 1 HU3HIECKUI (MEXaHUICCKUI)
CMBIC. YpaBHEHHE KacaTenbHOW K rpaduky QyHkmuu B obmem Buae. [Ipon3BogHbIE CyMMBI,
pa3HOCTH, MPOM3BENCHUS, YacTHbIC (MpaBuia quddepenupoBanus). [[pon3BoIHbIE OCHOBHBIX
aneMeHTapHbIX  QyHkuid  (popmynsl  muddeperuupoBanus). I[Ipow3BomHas KOMITO3ULIUU
(cmoxxHoit  pyHkiuu). Tabnuma TPOU3BOAHBIX JJIEMEHTApHBIX (QyHKIuH. [IpumeHenune
IIPOM3BOIHON K MCCIIEe0BaHUIO (DYHKIMIA 1 mocTpoeHuto rpadukos. [Ipon3BoaHas KOMIIO3UITHH
(crmoxxHOM (PyHKITUN).

[Ipumepbl KCMONB30BaHUS TPOU3ZBOJHOW IS HAXOXKICHHUS HAWIYYIIEro DPEHICHUS B
NPUKIAIHBIX 3a7adax. HaxoxaeHne HaubosbIIero, HAMMEHbBIIEr0 3HAYSHHUS] U SKCTPEeMalIbHbIX
3HaueHud (yHKUMU. Bropas mnpouw3BoAHAs, €€ TeOMETPUYECKH U (DU3MYECKH CMBICIH.
HaxoxaeHue ckopocTH j1s mpoiiecca, 3aJaHHOro (opMysoi u rpagukom.

Tema 2.3. [lepBooOpa3Hasi 1 HHTerpaJ

[TepBooOpasnast u uHTerpan. [IpuMeHeHNEe ONPEeIEHHOTO HHTErpaia sl HaXOXKICHHUS
IJIOIIAAN KpHUBOJMHEHHON Tpamenuu. Teopema Heroroma—IJleitonuma. ®opmyna Herorona—
Jletitonuna. [IpumMepsr npuMeHeHUsT HHTETpaia B pusnke u reometpuu. [Ipumenenne naTErpaia
K BBIYHCJIICHUIO q)HSHHGCKI/IX BCJIIMYUH U nnomaz:eﬁ.

CamocrosiTesbHast paboTa

1) Pemenne 3amau (Ha BBIYMCICHHE CYMMBI O€CKOHEYHO YOBIBAIOIICH T€OMETPUYECKON
MPOrPECCUH, MPENETIOB YMCIOBBIX MOCIEA0BATENbHOCTEH, MPEaenoB (YHKIHMM B TOYKE U Ha
OECKOHEUHOCTH, Ha MEXAHWYECKHH M T€OMETPHUYECKUI CMBICI MPOU3BOAHOM, Ha HCCIEIOBaHHE
GYHKIMA Ha SKCTPEMYMBI, HA HaXOXKJICHUE HAMOOJbINEero (HAaMMEHBIIEr0) 3HAaYeHUsT (PYHKITUN
Ha JaHHOM OTpe3Ke, Ha HaXO0XJIeHUE NepBOOOPa3HBIX, HA IPUMEHEHHE HHTETPAJIOB).

2) BeBon popmyn auddepeHImpoBaHus IO YETHIPEM IIIaraM.

3) HaxosneHue npon3BOIHbIX.

4) Beruucnenre 3Ha4€HUH IPOU3BOTHBIX B TOUKE.

5) UccnenoBanue (yHKIMU, TOCTPOSHKE ee TpaduKa.
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6) CocraBieHHe H pelICHHE CUTYyallHOHHOW 3aJadyd Ha ONTHMAJIbHBIA BapHaHT,
pemiaeMoii ¢ MOMOIIbIO TPOU3BOTHOM.

7) BeluncieHue WHTETpajoB, IUIOMANAEH KPHBOJWHEWHBIX Tpamneluid ¢ TOMOIIbIO
ONpEIETICHHOTO UHTErpasa.

Pa3nea 3. KomOuHaTopuka, CTAaTHCTHKA U TEOPHS BepOSITHOCTEN
Tema 3.1. DiieMeHTBI KOMOMHATOPUKH

Hcropus pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTHUKU U UX POJIb B
pa3IMyHBIX cdepax YeToBEUeCKOH Ku3HenesTeabHOCTH. OCHOBHBIC MOHATHS KOMOMHATOPHUKH.
Pa3smernenusi, couetanusi, IepecTaHOBKH, (GOPMYJIBI U 33aJaud Ha MOJCUET UX yucia. PemeHue
KOMOWHATOPHBIX 3a7a4 Ha repebop BapuaHToB. [IpaBmia komOunHatopuku. dopmyna OMHOMA
Heiorona. CpoiicTBa OMHOMUHANBHBIX Kod(duuuentoB. Tpeyronsuuk Ilackans. ITpuknaansie
3aja4u.

Tema 3.2. Di1eMeHTbI TEOPUU BEPOSTHOCTEH

CoOpITHE, BEpOSTHOCTH COOBITHS, CIOXKEHHWE W YMHOXKEHHE BeposTHocTed. [loHsTHEe O
HE3aBUCUMOCTH cOObITHH. Kilaccuieckoe ompe/ereHrne BepOsITHOCTH, CBOMCTBA BEPOSITHOCTEH,
TeopeMa 0 cyMMe BeposiTHOcTel. Brruncienune BepositHoctel. [Ipuknagnsie 3agaun. [Ipencras-
JIEHUE YMCIOBBIX NaHHbIX. [IpuknagHeie 3amauu. JluckpeTHas ciydailHas BEJIMYMHA, 3aKOH €€
pactipenenenus. Pacnipenenenue u Gopmyna beprymmu. UncnoBeie XapaKTEPUCTUKH TUCKPET-
HOM CIIy4aiiHOW BEJIMYMHBI.

Tema 3.3. D1eMEHTHI MATEMATHYECKOI CTATUCTHKH

[IpencraBnenue qaHHBIX (TAOIMIIBI, AUATPAMMBI, TpaQHKH), TeHepalIbHAsI COBOKYITHOCTb,
BbIOOpKa, cpefHee apupmeTndyeckoe, menuana. [loHsaTHe 0 3a71a4ax MaTeMaTUYECKOM CTaTUCTH-
KH.

Pemenne npakTuyeckux 3a1a4 ¢ IPUMEHEHHEM BEPOATHOCTHBIX METOOB.

CamocrosiTesibHast padoTa

1) Hammcanue pedepara ¢ snementamu uccienoBanus «O0padOTKa CTaTUCTUYECKUX JaH-
HBIX, TIOJIYYEHHBIX B PE3YJIbTaTE SKCIIEPUMEHTA.

2) Pemenue 3a1a4 (Ha IpUMEHEHHE TEOPEM O BEPOSITHOCTH, Ha BHIUMCIIEHUE YHUCIOBBIX Xa-
PaKTEPUCTHUK CITYYaifHOW BEJIMYUHBI).

Paznea 4. 'eomerpus
Tema 4.1. IIlpsimMble U JIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacniosiokeHue ABYX NPSIMBIX B MpocTpaHcTBe. [Ipu3Haku B3aMMHOro pacro-
JIO’KEHUSI TIPSAMBIX. YTOJ MEXIy NpsMbIMU. B3anuMHOE pacnonokeHue NpsIMbIX U IIOCKOCTEH.
[TapannensHOCTh TpsIMOM M TWIOCKOCTH. [lapamnenbHocTh minockocTed. [lepneHauKyaspHOCTb
NpSMOM U TUJIOCKOCTH. lIepneHIuKynsp M HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXIY NPSIMON U
MJIOCKOCTHIO0. JIByrpaHHbBINA yroy. YToJ Mexay miaockocTsamu. [lepnenauKyaspHOCTh ABYX IJIOC-
kocteil. Teopembl 0 B3aMMHOM PACHOJIOKEHUHU NPSIMOM M IJIOCKOCTH. TeopeMa 0 Tpex meprneH-
nukyispax. [IpusHaku U cBOMCTBA MapaJliebHBIX M MEPIEHAUKYISPHBIX IUIOCKocTe. PaccTos-
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HUE OT TOYKH J0 MJIOCKOCTH, OT MPSIMOM J10 TNIOCKOCTH, PACCTOSIHUE MEXAY TUNIOCKOCTSIMHU, MEX-
Iy CKPEIIMBAOIIUMHUCS MPSMBIMU, MEX]Ty IPOU3BOJILHEIMU (PUTYpaMy B TPOCTPAHCTBE.
I'eomeTpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: MapaUIeNbHbIN MEPEHOC, CUMMETPHUS
OTHOCHUTENBHO TIOCKOCTH.
[TapannensHOe MPOEKTUPOBAHUE W €TO CBOMCTBA. B3ammHOE pacrmosioxeHue u u300pa-
KEHHE TPOCTPAHCTBEHHBIX (QUTYD.

Tema 4.2. MHOrorpaHHHKH

Bepuunsl, peOpa, rpann MHOTOTpaHHUKaA. Pa3BepTka. MHOrorpanHsie yribl. Beimykiisie
MHOTrorpanHuku. Teopema Diiepa.

[Tpusma. [Ipsimas u HakoHHas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

[Tupamupa. [IpaBuiibHas nupamMuga. Y cedeHHas nupamuaa. Terpasp.

CummMeTpun B KyOe, B MapajijiesienuIie/ie, B Ipu3Me U MApaMuje.

Ceuenus xky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHre O MPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpa’ape, KyOe, OKTadape, AOie-
KadJIpe ¥ KKOCadape).

Paznuunbie BUABl MHOTOTpaHHUKOB. WX wm3oOpaxenus. CedeHus, pa3BEpPTKH MHOTO-
rpanHukoB. [lnomane noBepxHocTu. Buasl cummMeTpuii B mpocTpancTBe. CUMMETpHUs Te Bpa-
[ICHHUS] © MHOTOTPaHHHUKOB. Beruncienue miomajieit 1 00beMoB.

Tema 4.3. Tes1a 1 MOBEPXHOCTH BpallleHUS

Hunuuaap u konyc. YcedeHHbld kKoHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTH, 00-
pasyromiasi, pazBepTka. OceBble CEUEHHs U CEUCHUS], MapalieIbHbIE OCHOBAHMUIO.
[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

Tema 4.4. U3mMepeHusi B reOMeTPpUH

O6bem u ero nzmepenue. arerpanbHas popmyna oobema.

dopmynsl 00beMa KyOa, TPSIMOYTOJIBHOTO Mapalieenurea, Tpu3Mbl, HIUHApa. Dop-
MyJIbl 00beMa MUpaMUIbl U KoHyca. DOpMyITbI IJIOMIAIU MOBEPXHOCTEH HWIMHIpPA U KOHYCA.
dopmyiiel 00beMa I1apa ¥ miomagu chepsl.

[Togo6ue Ten. OTHOLIEHUS TII0IAIeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEI.

Tema 4.5. KoopanHaThl H BEKTOPBI

[IpsiMmoyronbHas (ekapToOBa) CUCTEMA KOOPAMHAT B mpocTpancTBe. Popmyna paccrosi-
HUSL MEX]y IBYMS TOUKaMU. Y paBHEHUE CPEpBL

Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB. JleiiCTBUS HaJl BEKTOpaMH, B TOM YHC-
Jie 3aJlaHHBIMU KoopauHaTaMu. ClI0KEHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha yuciio. Paznoxe-
HUE BEKTOpa MO HAIMpaBJICHUSM. YTOJI MEXAy ABYMsi BekTopamu. [Ipoekius BekTopa Ha OCh.
Koopaunartsl Bektopa. CkansipHOE TPOU3BEAECHUE BEKTOPOB.

Hcnonbs3oBanre KOOpAUHAT U BEKTOPOB MPU PEHICHUH MAaTEMAaTUYECKUX U MPUKIAJTHBIX
3a/ay.

VYpaBHEHHE OKPYKHOCTH, c(hepsl, MIockocTu. PaccTosiHue Mexay Toukamu. BekTopHoe
YpaBHEHUE MPSMON U IUIOCKOCTHU. Vcnonap30BaHre BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTe-
peoMeTpHUH.
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CamocrosiTesibHast padoTa

1) BrmonHeHwe 4YepTexed, H3yYeHHE JIOKA3aTeIbCTB  (TEOpeM, MPU3HAKOB
napauIeTbHOCTH, IEPIICHINKYISIPHOCTH).

2) Pemienue 3a1ay (0 Tpex MepHeHAUKYISIpax, ABYTPAHHOM yTie, MUpaMuJie, HUIHHIPE,
KOHyce, chepe, mape, Ha BBIUMCIEHHE O00BEMOB, IJIOLIA/ICHl TMOBEPXHOCTEH, HA BBINOJIHEHHE
JIEHCTBUI HAJl BEKTOPAMH).

3) IToaroroBka cooOmmenus «IIpaBuabHbBIE MHOTOTPAHHUKI.

4) BeiBon hopmyiiel oObeMa KOHyca.

Tembl pedepaToB (cood1eHmit)

1) Ucropus pa3BUTHS MaTeMaTHYECKUX 3HAHUM (CTpaHa, 3110Xa, YYEHBIH - 110 BEIOODY).

2) Oyakuuu (oKaszaTesbHasi, Jorapudmudeckasi, TPUTOHOMETPUYECKHUE — 110 BBIOOPY) B
€CTECTBEHHBIX HayKaXx.

3) [IpaBunbHBIE MHOTOTPAHHHKH.

4) DnemenTapHble peoOpa3oBaHus TpapukoB (QYHKIHMHA (CTEIEHHBIX, MOKa3aTEIbHbIX,
Jorapu(hMUIECKUX, TPUTOHOMETPUIECKHUX - TT0 BEIOOPY)

5) O6paboTKa CTaTUCTUUECKUX JAHHBIX, IIOJTyYEHHBIX B Pe3yJIbTaTe SKCIIEPUMEHTA.

TeMbl HHAUBUAYAJIBHBIX IPOEKTOB

1) 3omoTo€ ceueHre B MPUPOJIC U UCKYCCTBE: MATEMATHYECKUH S3BIK KPACOTHI.

2) [Mucarop u paccBET MAaTEeMaTUKH.

3) Pa3zButue maremaruku B [pesneit [ 'perun: EBknma, Apxumen.

4) IIpoucxoxxaeHre U UCTOPUUECKOE PA3BUTHE TEOPUU BEPOSITHOCTEM.

5) Ucropus pa3BUTHS TPUTOHOMETPHH.

6) Hayunsie noctumxenus «Koposiast MaremMaTukmy.

7) JlorapudM Kak CpeICTBO MO3HAHUS OKPYXKAIOIIET0 MHUPA.

8) ITokazarenpHas QyHKIUS B HAyKaX €CTECTBO3HAHUS.

9) Hoctmwxenus: Benukux marematukoB 17-18 BB: P. Jlekapt, Y. Hetoton, I'. JleiiOuu,
JI. Diinep.
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4. XapaKkTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOH esAITeJIbHOCTH 00y4alOIINXCs

BBenenune

O3HaKkoOMJIEHUE C POJIbI0 MATEMATHKU B HayKe, TEXHUKE, IKO-
HOMUKE, MH(GOPMAIIMOHHBIX TEXHOJOTUSX WU TMPAKTHICCKOUN
JCATCIIBHOCTHU. OSHaKOMJIeHI/Ie C OCJIsIMU U 3ala4yaMinu H3yqe-
HUSI MATEMATUKH MPH 0CBOeHUU crieraibHocten CI1O

AJI'EBPA

PazBurTne nousiTud o
qucJae

Brimonnenue apupMeTHuecKux NeHCTBUIA HaJ YMCIIaMH, CO-
4yeTasi yCTHBIE U IMCbMEHHBIE IIPUEMBI.

Haxoxxnenne npubImKeHHBIX 3HaYeHUH BEJTMYMH U TOTpell-
HOCTEH BhIUMCICHUHN (a0COMIOTHON M OTHOCUTEIBHOM); CpaB-
HEHUE YUCIIOBBIX BBIPAKEHUH.

Haxoxxnenue omnOoK B IpeoOpa3oBaHUsIX U BBIUMCIECHUSX.

KopHu, crenenu u jora-
pudmbl

O3HaKOMJIEHHE C NTOHATHEM KOpPHS N-H CTENEHU, CBOMCTBAMU
PaauKaIOB ¥ IpaBUJIaMU CPaBHEHUS KOPHEH.
DOopMyIMpPOBAHKUE OIPEACICHUsS KOPHA U CBOMCTB KOPHEH.
Bbluncrnenre U CpaBHEHUE KOPHEH, BBINOJHEHUE NMPUKHUIKH
3HAYCHUS KOPHSI.

[IpeoOpa3zoBaHre YHUCITOBBIX M OYKBEHHBIX BBIPAXKEHUHU, CO-
JIepKAILUX PaUKAIIbL.

BrimonHenue pacuetoB mo Qopmysiam, coAepKalluM paau-
KaJIbl, OCYIIECTBIISIS HEOOXOMMbIE TIOJICTAHOBKH U TIpeodpa-
30BaHMS.

OrnpezenieHre paBHOCHIBHOCTU BBIPAXKEHUU C paJUKaIaMHu.
Pemienue nppanyoHaabHbIX YPaBHEHHM.

O3HakoOMJIEHUE C MOHATUEM CTENEHU C JICUCTBUTEIBHBIM I0-
Ka3aTeseM.

Haxoxxnenue 3HaueHWIl CTENEHW C HCIOJIb30BAHHEM (IIpU
HEOOXOAMMOCTH ) HHCTPYMEHTAIBHBIX CPENICTB.

3anuchIBaHUE KOPHS N-i CTENEHW B BUJAE CTENEHU C JIPO0-
HBIM TI0Ka3aTesieM U Ha000poT.

DopMyIMpOBaHKUE CBOWCTB CTENEHEN. BolunciieHre crenenein
C pPallMOHAJIBHBIM MOKA3aTeJIEM, BBIIIOJHEHNE TPUKUIKY 3Ha-
YEHUs CTENIEHU, CPAaBHEHUE CTETICHEH.

[IpeoOpa3zoBaHre YHUCITOBBIX M OYKBEHHBIX BBIPAXKEHHUH, CO-
JIepKaIMX CTENEHU C NPUMEHEHUEM CBOMCTB. Pemienue mno-
Ka3aTeJIbHbIX YPAaBHCHUM.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEH U CTETNEHEN MPH BbI-
YUCJICHUU CPEIHUX, ACJIIEHUU OTPE3Ka B «30JI0TOM CEUCHUM.
Pemenre npukiagHpIX 3a/1a4 Ha CJII0XKHBIE IPOIEHTHI.

IIpeoOpa3oBanus ajreo-
Pan4YecKNX BhIPAKEHH I

BeimontHeHne mpeoOpa3oBaHWil  BBIPAKECHHUM, NPUMEHEHHE
dbopMyI, CBSI3aHHBIX CO CBOWCTBaMHU cCTeNeHed W jorapud-
MOB.
Omnpenenenne 00JACTH JOMYCTUMBIX 3HAYCHUU Jorapudmu-
YECKOTO BBIpXKEHHs. PermieHue norapuMUUecKuX ypaBHe-
HUM.

OcHOBHBbIE TIOHATHS TPU-
TOHOMETPHH

N3yueHue paguaHHOTO METOJA M3MEPEHUS YIJIOB BPALLEHUS
U UX CBS3M C rpagycHoi Mepoil. MI3o0paxeHue yrioB Bpaiie-
HUS Ha OKPYKHOCTH, COOTHECEHHE BEJIMYUHBI yrjia C €ro
PacIoJIOKEHUEM.

@opMyJIUPOBAaHUE  OMNPEIACICHUM  TPUTOHOMETPHYECKHUX
(GYHKUIUH U YTII0B IOBOPOTA U OCTPBIX YIIIOB MPSIMOYTOJIb-




HOI'0 TPEYroJbHUKA 1 00BACHEHHNE UX B3aUMOCBS3H.

OcCHOBHbIE TPUTOHOMeET-
pHYecKHe TOXKIeCTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB IS
BBIYHCJICHHS] 3HAYEHWHW TPUTOHOMETPUYECKUX (DYHKIHH IO
OJHOU U3 HUX.

IIpeoOpa3oBanusi npo-
CTefIIMX TPUTOHOMETPH-
YeCKHMX BbIPasKeHHH

N3yuenne OCHOBHBIX (OpMYS TPUTOHOMETPUU: (HOPMYJIBI
CJIOJKEHUS, YIBOCHHS, TPeoOpa3oBaHusi CyMMBbl TPUTOHOMET-
pudecKkuX (GYHKIUN B MPOU3BEICHUE U MIPOU3BEICHHS B CyM-
My U NPUMCHCHUC IIPHU BBIYUCICHUN 3HAYCHUA TPUT'OHOMCT-
PUYECKOTO BBIPAKCHUS U YIPOILECHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBaMU CUMMCTPUHU TOYCK Ha CU-
HUYHOW OKPYXHOCTH M IPUMEHEHHE WX ISl BEIBOJA (GOPMYIT
IMPUBCACHUS.

IIpocreiimme TPUroHo-
MeTpH4YeCKHe YPaBHEHHUS
U HepaBeHCTBA

Pemenne mo c¢opMynaM H TPUTOHOMETPUUECKOMY KPYTy
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeneHnne oOIIMX METOJOB peUIeHUs yYpaBHEHHH (TIpHUBe-
JIEHWEe K JMHEHHOMY, KBaJpaTHOMY, METOJ pPa3J0KEHUs Ha
MHOJKUTEH, 3aMEHbI MePEeMEHHOW) MpHU PEIIeHUH TPUTOHO-
METPHUUYECKUX YPAaBHEHUN. Y MEHHE OTMEYaTh Ha KpPyre pelie-
HUS IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC,
apKTaHIeHC Yucia

O3HaKOMJICHHE C MTOHATHEM OOPATHBIX TPUTOHOMETPUUIECKUX
G yHKIIHA.

N3ydenne ompeneneHuil apkCUHyca, apKKOCHHYCA, apKTaH-
reHca umcia, GopMyJIupOBaHUE HMX, W300pakKCHHE HA €IU-
HUYHON OKPY)XHOCTH, NMPUMEHEHHUE IMPU PEIICHUH YypaBHE-
HUI.

®ynkuuu. IlonsTue o He-
NPEepPHIBHOCTH (PYHKIIMU

O3HakOMJICHHE C MOHATHEM MEPEMEHHOH, MpuMepaMH 3aBU-
CUMOCTEN MEX]ly IEpEMEHHBIMHU.

O3HakoMIIEHHE C TMOHATHEM Tpaduka, OomnpeiereHne npruHal-
JeKHOCTH TOukH Tpaduky QyHkimu. Onpenenenue mo ¢Gop-
MyJie TIpocTeiIeii 3aBUCUMOCTH, BU1a ee rpaduka. Bripaxe-
HUE 110 GOpMYIIe OHOW MEPEMEHHON Yepe3 APyTHE.
O3HakomiieHHE ¢ ompeneneHueM (QpyHKUuHU, (GopMmyIupoBa-
Hue ero. Haxoxxnenue o6nactu onpeneneHus u 00JacTy 3Ha-
YeHUH PYHKIUU.

CgoiicTBa pyHKUIMH.
I'paduyeckas mHTEpHIpE-
Tauus. [lpumepsnl pyHk-
HMOHAJBbHBIX 3aBUCUMO-
cTeil B peajibHbIX NMpoluec-
cax U sIBJICHUSIX.

O3zHakoMJieHHE ¢ TpuMepamMu (yHKIIMOHAJIbHBIX 3aBHCHMO-
CTel B pealibHBIX MPOLIECCAX U3 CMEXKHBIX TUCUUIIIUH. O3Ha-
KOMJIEHHE C JOKa3aTeJIbHbIMU PAaCCYXJICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTWUYHON (PYHKIUH, TpoBencHHE
WCCJICIOBAHMS JIMHEHHOW, KYCOYHO-JIMHEHHOW, JpoOHO-
JUHEWHOW W KBaJpaTHYHOW (DYHKIIM, NOCTPOCHHE UX Ipa-
¢ukoB. [loctpoenune u urenue rpadukoB GpyHkiui. Mccme-
noBaHue QYHKIIUU.

Cocrapnenue BUI0B (PYHKIIUH IO JAaHHOMY YCIJIOBHUIO, pelle-
HUE 33/1a4 Ha SKCTPEMYM.

Brimonaenune npeobpazoBanuii rpaduka GyHKIIM.

OOpaTHble pyHKIMH

Wzyuenune noustHs obpatHOil ¢QyHKumu. O3HAKOMIIEHHE C
MOHATHEM CIIOKHOW (yHKImH. [IpumMeHeHne CBOMCTB (PyHK-
LA TPU UCCIECIOBAHUM YpPAaBHEHUM M PELICHUM 3a7ad Ha
KCTPEMYM.

Crenennble, NoKa3aTeb-
HbIE, JIOrapu(pMUYecKHe
U TPUTOHOMETPHYECKHE

Breruncnenne 3HadeHuid QyHKIHMA MO 3HAYCHHUIO apryMeHTa.
Omnpenenenue MOJIOKEHUS TOUYKH Ha TpaduKe 1Mo ee KOOpIu-
HaTaM U Ha00OPOT.




dyaxkuun. Oo6parHbie
TPUTOHOMETPHYECKHE
byHkunn

Hcnonp3oBaHne CBOMCTB (hYHKIHMH ISl CPABHEHHS 3HAYCHUI
CTeTeHel U Jorapu@mos.

[TocTtpoenne TpaduKOB CTENMEHHBIX € JIOTApU(PMHUIESCKUX
byHKINH.

Pemienune nokasaTenbHbIX U JOrapu(pMUUECKUX ypaBHEHUH U
HEPABEHCTB [0 U3BECTHBIM aJITOPUTMAaM.

O3HakoMJIEHHE C TIOHSITHEM HEMPEPHIBHOW MEPHUOIMYECKON
¢yHkunu, GOpMyIHpPOBaHUE CBOMCTB CHHYCa U KOCHHYCA,
MOCTPOEHNE UX TPadUKOB.

O3HaKkOMJICHHE C TOHSATHEM TapMOHUYECKHUX KoJeOaHUil u
IpUMEpaMu TapMOHUYECKUX KOJI€OaHUH AJIsl ONMUCAHUA IPo-
IIECCOB B (PU3HMKE U APYruX 001aCTAX 3HAHUS.

O3HakoOMJIEHUE C TOHSTUEM Pa3pbIBHOM MEPHUOIUYECKON
¢ynkunu, GopMyIHMpOBaHUE CBOMCTB TaHT€HCA U KOTaHICH-
ca, IOCTPOCHHUE UX rpaduKOB.

[Ipumenenne cBOMCTB (DYHKIMHA Ui CpaBHEHUS 3HAUYECHUI
TPUTOHOMETPUUYECKUX (YHKLUH, peIIeHUs] TPUTOHOMETpUYe-
ckux ypaBHeHui. [loctpoenue rpadukoB oOpaTHBIX TpPUTO-
HOMETpUYECKUX (PYHKIUI W ompenesneHue mo rpaguxkam ux
CBOMCTB.

Brinonnenue npeobpa3zoBanus rpauKoB.

YpaBHeHUd M HepaBeH-
CTBa

O3HakoMJIEHHE C MPOCTEUIIMMHU CBEICHUSIMU O KOPHSX aj-
reOpanvecknx ypaBHEHUH, MOHATUSMU HCCIEIOBaHUS ypaB-
HEHUU U CUCTEM YPaBHEHUM.

N3ydenune Teopun paBHOCUIBHOCTA YPaBHEHUN U €€ IpUMe-
HeHusd. [loBTopeHue 3anucu peuieHus: CTaHJapTHBIX ypaBHe-
HUMW, MPUEMOB TTPeoOpa30BaHUs YPaBHEHHUH ISl CBEICHUS K
CTaHJAPTHOMY YPaBHEHMUIO.

HAYAJI

A MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJILHOCTH

O3HaKOMJIEHHE C TIOHATHEM YHCIOBOM IOCIEN0BATEIBHOCTH,
crnocobamMu ee 3aJaHusl, BBIYMCICHUSMU ee wieHOB. O3Ha-
KOMJIEHHE C MOHATHEM IIpesiena nocienoareabHocTu. O3Ha-
KOMJICHHE C BBIYMCIEHUEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO
psiaa Ha MpHMeEpe BBIUMCIEHUS CyMMBblI O€CKOHEYHO yObIBa-
IOIIIE TEOMETPUYECKON MPOrPECCUH.

Pemenue 3anau Ha npuMeHeHne (HOPMYIIbl CyMMbI O€CKOHeU-
HO YOBIBAIOIIEH T€OMETPUUECKON MPOTPECCHUH.

IIpousBoaHas u ee npu-
MEHeHHUe

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

Wzyuenue u hopMyIupoBaHUE €€ MEXaHUYECKOTO U TeoMeT-
PUYECKOTO CMBICIIA, U3yUYEHUE AITOPUTMA BBIYHUCIEHUS IIPO-
M3BOJHOW HA MpPUMEpPE BBIYUCICHNUS MTHOBEHHOW CKOPOCTU U
YIJI0BOTO KO3 PHUIIMEHTa KacaTeIbHOM.

CocraBreHue ypaBHEHHS KacaTeIbHOM B 00IeM BHUE. Y CBO-
eHue npasui auddepeHInpoBaHus, TaOIUIBI TPOU3BOTHBIX
3JIEMEHTApHBIX (PYHKIUH, TPUMEHEeHHE i AuddepeHITnpo-
BaHUS (YHKUUH, COCTABICHHMS YpaBHEHHUS KacaTelbHOI.
N3yueHne TeopeM O CBSI3M CBOMCTB (DYHKIIMH W TMPOU3BO/I-
HOMU, GOPMYJINPOBKA UX.

[IpoBeneHre ¢ TMOMOIIBID MPOU3BOAHON HCCIEIOBAHUS
GyHKLINY, 3a1aHHON (GOPMYIIOH.

VYcraHoBIEHHE CBSI3M CBOWCTB (DYHKITMM M MPOM3BOJHOM IO
uXx rpapukam.




[IpruMmeHeHne mMpoOU3BOJHOM [IJIsi PEUICHUS 3a/lad HA HaXOXK-
JCHUC HaI/IGOHBH_IeI‘O, HAUMCHBIICTO 3HAUYCHUSA W HA HAXOXK-
JIEHUE DKCTPEMyMa.

IlepBooOpa3Has u UHTe-
rpaj

O3HakOMJIEHHE C TOHATHEM HHTErpaja U IMepBOOOPA3HOM.
N3yuenune mpaBuia BEIYUCICHUS TIEPBOOOPA3ZHON M TEOPEMBI
Herotona— JleliOHua.

Pemenue 3ama4 Ha CBSA3b NMEPBOOOPAZHON M €€ MPOU3BOIHOM,
BBIYHMCIICHHE [TEPBOOOPA3HOI I TaHHOM (DYHKIIHH.
Pemenne 3amau Ha MpUMEHEHNE WHTErpaia JJis BEIYUCICHUS
bU3MYECKUX BEIMYMH U TUIOMIAJICH.

KOMBHHATOPHK

A, CTATUCTHUKA Y TEOPUS BEPOATHOCTEM

OcCHOBHBIE TOHATHUS KOM-
OMHATOPUKHU

N3ydenne npaBuiga KOMOMHATOPUKHN M TIPUMEHEHUE TIPHU pe-
HIEHUH KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3aa4 METOJOM Iepebopa H o
MPAaBHIIY YMHOKEHUS.

O3HaKOMJICHUE C TOHSITUSIMH KOMOWHATOPHKH: pa3MEIICHU-
MU, COYETAHUSIMH, NIEPEeCTaHOBKAMU U (opMmymnamu Ui UX
BbrunciaeHus. OObsICHEHHE U MPUMEHeHHe (HOpMYyIT IJis BbI-
YUCIICHUS Pa3MEILCHUH, IEPECTAHOBOK M COYETAHUMN TIPHU pe-
miennn 3anad. O3HakomieHue ¢ 6mHOMOM HproToHa U Tpe-
yrojgbHuKoM Ilackans. Pemenue npakTuyeckux 3agad C UC-
MOJIb30BAHMEM TIOHSITHI U TIPABUII KOMOMHATOPUKH.

JJIeMeHTbI TEOPUH BEPO-
SAAITHOCTEeM

W3yueHne KIIACCHMYECKOTO  ONpPENETCHUs  BEPOATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue mpuMepoB BBIYUCIIEHUS] BEPOSITHOCTEN. Pere-
HUE 337124 Ha BBIYUCIICHNUE BEPOSTHOCTEH COOBITHIA.

IIpencraBiienne TaHHBIX
(TadIuubl, IMATPAMMBI,

rpaguxn)

O3HakoOMJIEHHE C TPEJCTaBICHUEM YHCIOBBIX NAHHBIX U UX
XapaKTePUCTHKAMHU.

Pemenne npakTuyeckux 3ajad Ha 00pabOTKY YHCIIOBBIX JIaH-
HBIX, BBIYUCIICHNE UX XapaKTePUCTHK.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

@opMynupOBKa W IPUBEACHHUE AOKA3ATCIBCTB IPU3HAKOB
B3aMMHOI'O PAcCIIOJIOKEHUS MPSAMBIX M IUIOCKOCTed. Pacrio-
3HABAHME HA 4YepTeXaxX M MOJAECIAX Pa3JIMYHBIX CIIy4aeB B3a-
MMHOI'O PACIIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH, apryMEHTH-
pOBaHUE CBOUX CYXAeHUI. POpMyJIMpOBaHUE OIPEACICHUN,
IIPU3HAKOB U CBOMCTB NapaJUICIbHBIX U MEPHEHANKYIISAPHBIX
IIJIOCKOCTEH, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrInonHeHne nocTpoeHus yriloB MEX1y NPSMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXKIY IUIOCKOCTAMM IO ONMCAHMIO U PacIlo-
3HABAHHE UX HA MOJEIISIX.

[IpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHUS IPSIMBIX
Y TUIOCKOCTEH IIPH PELICHHUH 3a]1a4.

N3o06pakenne Ha pUCYHKaX U KOHCTPYHPOBAHUE HA MOJEIISAX
NEPIECHIUKYIIAPOB U HAKJIOHHBIX K IUIOCKOCTH, NPSMBIX, Ia-
paJUIEIBHBIX IUIOCKOCTEH, YIJIOB MEXAY IPSIMOM U IIIOCKO-
CTbIO U1 000CHOBaHHME OCTPOCHHUS.

Pewenne 3aza4 Ha BBIYMCIEHUE I€OMETPUYECKUX BEJIMYHUH.
Onucanue pacCTOSIHUS OT TOYKU JO IUIOCKOCTH, OT MPsIMOM
JI0 IIJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXKIY CKpPEIIHUBArO-
IIMMUCS TPSMBIMH, MEXJy IHPOU3BOJIBHBIMU (UIypaMHu B
IIPOCTPAHCTBE.




MHororpaHHMKHu

Onucanue U XapakTepUCTHKA Pa3IMYHBIX BUJOB MHOTOIPaH-
HUKOB, [IEPEYHUCIIEHUE UX DJIEMEHTOB U CBOMCTB.
N300pa’keHrie MHOTOTPAaHHUKOB U BBITIOJHEHUE MOCTPOCHMUS
Ha U300paXKEHUAX U MOJIETISIX MHOTOTPAaHHHUKOB.

BrruncineHue JMHEWHBIX JJEMEHTOB M YINIOB B IPOCTpaH-
CTBEHHBIX KOH(UTypalusix, apryMEHTHPOBAHUE CBOUX CYXK-
neHui. XapaKTepuCTHKa M HM300paKeHUE CEUCHUsS MHOTO-
IPaHHUKOB, BBIUMCIICHHE IUIOLIA/IeN TOBEPXHOCTEN.
[TocTpoenne mpocTedmux cedeHuil Ky0a, MPU3MBbI, TUPAMH-
nbl. IlpumeHeHne (akToB M CBEACHMH W3 IJIAHUMETPUU.
O3HakoMJICHHE C BUJAMU CUMMETPHUH B MPOCTpaHCTBE, (op-
MYJIUDOBAaHHUE OIPEACIICHUM U CBOMCTB. XapaKTEpUCTHKA
CUMMETPHUH TEJI BPAILlCHNU U MHOTOTPAHHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUHU NPU peuieHuu 3anad. Mc-
N0JIb30BaHNUE NMPUOOPETEHHBIX 3HAHUM JJI MCCIEJOBAHUS U
MOJIETIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJIHEHHE
PUCYHKOB I10 YCJIOBHSIM 3a/1a4.

Tena u moBepxHoCTH
BpAIlleHUsI

O3HakoMJIeHHE ¢ BUJaMH TeJ BpauleHus, GopMyInpoBaHHE
UX OIPEICIICHUN U CBOUCTB.

@opMyIMpPOBAHUE TEOPEM O CEYEHUH IIapa IJIOCKOCTBIO
TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka U H300pakeHHe TeJ BpallleHus, Ux pas-
BEPTKH, CEYCHUSI.

Pemienue 3a1ady Ha MOCTPOCHUE CEYEHUM, BBIYMCICHHUE JITMH,
paccTosiHui, yriaos, miowmanei. [Iposenenne noka3aTenbHbIX
paccyXIeHHI Npy pELICHUH 3a1a4.

[IpuMeHeHrE CBOMCTB CUMMETPUU IIPU PEIICHUM 3a4ad Ha
Teja BpalleHUsl, KOMOMHALIMIO TeJl.

N300pakeHne OCHOBHBIX KPYIJIBIX TET W BBINOJHEHUE PU-
CYHKAa I10 YCJIOBUIO 3aJa4H.

HN3mepenus B reomeTpun

O3HaKoMJICHHE C TMOHATHSAMH IUIOIIAIA M 00beMa, aKChoMa-
MH U CBOMCTBaMHU.

Pemenune 3amay Ha BBIYMCIICHUE TUIOMIAACH TUIOCKUX (UTYD C
MPUMEHEHHUEM COOTBETCTBYIOIIMX (HOopMyJ U (aKTOB U3 Tija-
HUMeTpun. M3ydeHune TeopeM O BBIUUCICHHH 00BEMOB MPO-
CTPAHCTBEHHBIX TeJI, pElIeHUE 3aJad Ha TpuMeHeHue dop-
MyJl BBIUUCIICHUS 00beMOB. M3ydueHue Gopmyn s BBIYHC-
JIEHUS] TUIOIIAJIE MOBEPXHOCTEH MHOTOTPAHHUKOB M Tell
BpaIlCHHUS.

O3HaKoOMJIEHHE C METOJOM BBIYMCIICHHS TIONIAIU MOBEPXHO-
ctu chepsl. Pemenue 3a1ay Ha BBIYMCIICHHE TUIOMIACH ITO-
BEPXHOCTH NMPOCTPAHCTBEHHBIX TEI.

Koopaunatsl 1 BeKTOpHI

O3HakoMJIEHHE C MOHATHEM BEKTOpa. M3yueHue nexapToBoid
CHUCTEMBI KOOPIMHAT B IPOCTPAHCTBE, IOCTPOCHHUE IO 3a]aH-
HBIM KOOpJIMHATaM TOYEK U IJIOCKOCTEW, HaXO0XKIECHHUE KOOp-
JUHAT TOYEK.




5. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI IMCHUITJINHBI

5.1 TpeGoBaHusI K MUHUMAJIbHOMY MaTEPUATbHO-TEXHUYECKOMY O0ecTeYeHH 10
Peanuzarust mporpamMmbl TUCIUTIIIMHBI OCYIIECTBISIETCS B KaOWHETE « MaTemMaTUKIy

O6opynoBanue yueOHOTo KabuHeTa « MareMaTuka
¢ JI0CAAOYHBIC MECTA IO KOJIMYCCTBY 06yqa10Luch;1;
e pabouee MECTO MPETo1aBaTes;

® CTCHBI;
® MaKeThI,
® MOJICNH;
® KaJIBKYISATOPHIL.

Texnuueckue cpeacTBa odyuenusi: nadoparopusi «KOMIbIOTEPHOTO TECTUPOBAHUS
(KOMIBIOTEPHI C JINIIEH3UOHHBIM MPOTPaMMHBIM 00ECTICUCHHEM, ayTUTOPHAS TOCKA MYJIbTHMEIHIA-
Hasi) U «TeXHUYECKUX CpeAcTBy (MyIbTUMEIUWHOE 000OPYIOBAHHUE).

5.2 UudopmanuoHHoe obecriedeHue 00ydeHusl
Ilepeyenn pexoMeHAyeMbIX y4eOHBbIX H31aHnii, UHTepHeT-pecypcoB, JONOJTHUTEIbLHOM
JIUTEPaTypbl

OCHOBHAS JIMTEPATYPA

1) Maremartuka: anreOpa u Hadajla MAaTEMaTHIECKOTO aHanu3a, reometpus. 10—11 kmaccer:
yuel. ans o0meodpa3oBaT. opranu3aiuii: 6a3oBsiid u yrayomn. yposau / [LI.A. Anumos, FO.M. Ko-
nsaruH, M.B. TkauéBa u ap.]. — 3-e uza. — M.: [Ipocsemenue, 2016. — 463 c.

2) H.B. Boromonos. I'eomerpus: yue6Hoe nmocodue ans CITO / H.B. bBoromonos. — M.: 13x-
Bo FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

3) H.B. boromonos. Anre6pa u Hadana aHanu3za: yueoHoe nocobue aist CI1IO / H.B. Boro-
MouioB. — M.: M3a-Bo IOpaiit, 2017. — 200 ¢ (www.biblio-online.ru).

JOITOJIHUTEJIBHAS JIMTEPATYPA

1) bammakoB M.M. MatemaTtuka. CO0opHUK 3a1a4 TPO(HIIBHON HAMPaBIEHHOCTH: y4eOl. 1mo-
cobue Ui CTyA. yupexaeHuit cpea. npod. oopasoBanus. — M., 2014,

2) bammakoB M.M. MaremaTuka. 3agauauK: y4e0. mocooue I CTYA. YUIPEKIACHHUN CPEl.
npod. obpazosanus. — M., 2014.

NHTEPHET-PECYPCBI

1) www.fcior.edu.ru (MudopmaronHbie, TPEHUPOBOUHBIE M KOHTPOJIbHBIE MaTEPHAIIBI).
2) www.school-collection.edu.ru (Egunas xommekmuss muGpPOBBIX 00pa3oBaTEIbHBIX

pecypcoB).
3) www.biblio-online.ru (OnexkTpoHHas OMOIMOTEYHAS CHCTEMA).

5.3. PekoMeHaauu MO peaju3alMu JUCHUNIMHBI JJsi HHBAJIU/IOB U JHMI ¢ OrPAaHUYEH-
HBIMH BO3MOKHOCTSMHU 3/10POBbSI

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJIOBHI peaTu3anuy JUCIUIITHHbI



Jlyist 00yJarommxcsi U3 YUClia MHBATUAOB U JIUIl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3J0POBbsI Ha
OCHOBaHWHU TMHUCHMEHHOTO 3asBJIEHHUS 00ydJaromierocs IUCHUIUIMHA (TTpo(eCcCHOHATBHBIN MOIYIh)
peam3yeTcsi ¢ y4eToM 0COOEHHOCTEH MCUX0(U3NIeCKOro pa3BUTHS, HHIUBUYaTbHBIX BO3MOKHO-
CTEH U COCTOSTHUS 370POBbA (l1ajiee - WHIUBHUIYATbHBIX OCOOCHHOCTEH); 00eCTIEeUrBAETCSl COOITIO-
JEHUE CIETYIOIMNUX OOMUX TPeOOBAHMIA: UCTIONB30BAHUE CIEITUAIBHBIX TEXHUYECKUX CPEACTB 00Y-
YCHUSI KOJUIEKTUBHOTO M MHIUBHUIYaJIHHOTO MOJIb30BaHMS, TIPEIOCTABIICHHE YCIYT acCHCTEHTa (I10-
MOIIIHUKA), OKA3bIBAIOIIETO TAaKOMY O0ydJaroImeMycsi HEOOXOUMYI0 TEXHUYECKYIO0 TOMOIIb, 00ec-
NIeYEHHE JIOCTYIA B 3/IaHUS U MMOMEUICHHUS, T/Ie MPOXOJUT YUeOHBIH MpoIece, pa3MeIeHie Ha mop-
tasie OCII HeoOXOAMMBIX MaTEpHAIOB ISl TEOPETUUECKOM MOATOTOBKH, ISl TAOOPAaTOPHBIX padoT,
MaTepHaJioB Ui CaMOIPOBEPKH 3HAHWK (KOMIETEHIWI) W TOATOTOBKMA K KOHTPOJIO 3HAHWUU IO
pasaenaM DUCHUIUIHHBL (MPo(eCcCHOHALHOTO MOAYIS),  JIPYrHe YCIOBUS, 0€3 KOTOPHIX HEBO3-
MO>KHO WJIU 3aTPYTHEHO 00y4YeHHUE 10 TUCHIUTUTHHE (TTPo(heCCHOHATEHOMY MOTYIIIO).

5.3.2. O6ecnieyenue co0/I0AeHUS 00UIUX TPeOOBAHMIA

[Ipu peanuzanuu AUCHUIUTUHBL (TIPOPECCHOHATBHOTO MOIYJIsI) HAa OCHOBAaHUHU MHCHMEHHOTO 3asiB-
JIEHUsT 00yJaromerocst 00ecrneynBaeTcs COOMIOACHUE CIENYIOMUX 00X TpeOOBaHUM: TPOBEACHUE
3aHHTHﬁ JUUIA CTyI[eHTOB-I/IHBa.HI/II[OB " JIUIl C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHA BHOpOBBSI B OI[HOI>'I
ayIUTOPUU COBMECTHO C JAPYTHMMH O0YJaIONTUMHUCS, HE UMEIOIIMMH OTPaHUYEHHBIX BO3MOXHOCTEH
3JI0pPOBBS, €CIIM ATO HE CO3/IaeT TPYIHOCTEH I 0O0YJArOIIUXCS; IPUCYTCTBHE B ayIUTOPUU ACCH-
cTeHTa (AaCCUCTEHTOB), OKa3bIBAIOIIETO(MX) OOYJAFOITMMCS HEOOXOIUMYIO TEXHUUECKYIO TTOMOIIIb C
y‘-IeTOM nux I/IHI[I/IBI/I,Z[yaJIBHBIX OCO6CHHOCTCI‘/JI Ha OCHOBAaHHWU IMUCbMCHHOI'O 3aABJICHUA, ITIOJIB30BAHUC
HEOOXOAMMBIMH O0YYaIOIMIUMCS TEXHUYSCKHMH CPEICTBAMH C YUYE€TOM MX WHIWBHUIYAIBHBIX OCO-
OCHHOCTEH.

5.3.3. loBenenue uHpopManum 10 cCBeAeHHS 00YYAKIIMXCH C OTPAHUYEHHBIMH BO3-
MOSKHOCTSIMH 3/I0POBbS
Bce nokansubie HopmaTuBHble akThl OCII «BKMPIIK» mo Bompocam peanu3anuul JUCHUTLINH
(mpodeccroHaTBHBIX MOJYJICH) TOBOASTCS O CBEICHUS OOYYAIOIIMXCS C OTPAaHWYECHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbSI B TOCTYITHOM ISl HUX opMe.

5.3.4. Peanu3anus yBeJMYeHHUs NMPOJOKUTEIbHOCTH NMPOXOKACHHUS IPOMEKYTOYHOM
aTTecTAllMd 10 OTHOLICHHI0 K YCTAHOBJICHHOH INPOJOIKHTEJBHOCTH AJA 00y4arommerocs ¢
OrpPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

ITponOKUTENBHOCT MPOXOXKIECHUS TPOMEKYTOYHON aTTECTALIMU 110 OTHOLICHHIO K YCTa-
HOBJICHHOM NpOAOJDKUTCIILHOCTU YBCINYNUBACTCA 1O MUCBMCHHOMY 3a4BJICHUIO 06yqa}01uer0cs1 C
OTPaHUYEHHBIMH BO3MOYKHOCTSAMM 3J0pPOBBS; INPOJOJDKUTEIBHOCTh 3K3aMEHa, IPOBOAMMOIO B
NUChMEHHOU (hopMe yBennyuBaeTcsl He MeHee yeM Ha 0,5 Jaca; mpoJoHKUTETbHOCTh TOATOTOBKU
oOydJaromerocs K OTBETy Ha dK3aMeHe, TPOBOJIMMOM B YCTHOM dopme, — He MeHee ueM Ha 0,5 Jaca;
MMPpOAOJIKUTCIIBHOCTE OTBETA OGY‘-I@.IOH_ICFOCH IIpu YCTHOM OTBCTC YBCIMYHUBACTCA HC Oosiee yeM Ha
0,5 gaca
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