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1. [losicHUTEJIHLHAA 3aIMUCKA

VYueOnas aucuumiuHa bJ[.04 MatemaTuka siBisieTcsi 00s13aTelbHONM YacThio 001meo0pa-
30BaTEJIbHOIO LKA 00pa30BaTEeNbHON MPOrpaMMbl MOJTOTOBKH CIIEUAIUCTOB CPETHETO 3BEHA
B cootBercTBHH ¢ @PI'OC Mo crnenuanbHOCTH CPeAHEro MpodecCuOHaIBLHOr0 00pazoBaHus (aa-
nee CIIO) 19.02.11 TexHoJsiorusi MpOU3BOJACTBA U3 PACTUTEJIBLHOI0 ChIpPbsi (0a30Bas MOATO-
TOBKa) M MPUMEPHOIi MporpaMMbl AMCHUILINHBI MaTeMaTHKa.

Pabouas nporpamma yueOHON AMCLUIUIMHBI HAIIPABJI€HA HA OCBOCHWE YMEHUHN U 3HAHUH,
HEOOX0AUMBIX Jisi (hopMUpOBaHUS U pa3BuTus ciepyrommx kommerenimii: OK 01. Beibuparts
CIOCOOBI peleHus 3aau MpoPecCHOHATIBHOM 1eATeIbHOCTH IPUMEHHUTENBHO K Pa3IMYHbIM KOH-
tekctam; OK 02. Mcnonp3oBaTh COBPEMEHHBIE CPEACTBAa NOWCKA, aHAIM3a U HMHTEPIPETAIHH
uHpOpMaLKU U UHPOPMALMOHHBIE TEXHOJIOTHUH ISl BBIIOJIHEHUS 3ajad PO ecCHOHAIbHOM Jie-
srenpHocTr; OK 03. IlnanupoBath U peaan3oBBIBATh COOCTBEHHOE MPOPECCHOHATBLHOE U JINY-
HOCTHOE€ pa3BUTHE, MPEANPUHUMATENbCKYIO JIESTENBHOCTh B NMpodecCHOHaIbHONW cdepe, uc-
MOJIb30BaTh 3HAHUS 10 (PMHAHCOBOW IPaMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX cutyanusx; OK 04.
O dexkTHBHO B3auMOJEHCTBOBaTh U paboTaTh B KoiuiekTuBe u komanzae; OK 05. OcyiecTBisTh
YCTHYIO M IIMCBMEHHYIO KOMMYHHKALIMIO Ha IOCyIapCcTBEHHOM s3blke Poccuiickoit ®Penepannn ¢
y4eTOM OCOOEHHOCTEH COLMAIBHOrO U KyJbTypHOro Kontekcta; OK 06. IIposBisTe rpakaaHcko -
[NaTpUOTUYECKYIO MO3UIUIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/IEHHE HAa OCHOBE TPaJUIIMOHHBIX
00I1eYeTIOBEUECKUX IEHHOCTEH, B TOM YHCIIE C YYETOM IapMOHHU3ALUI MEeXHAIMOHAJIBHBIX 1 MEX-
PEUTMO3HBIX OTHOIIEHUH, IPUMEHATh CTaHIapThl aHTUKOppynuuoHHoro noseaeHus; OK 07. Co-
JIeCTBOBATh COXPAHEHUIO OKPY)KAIOILEH Cpesibl, pecypcocOepeKeHUI0, IPUMEHTh 3HaHUs 00 U3-
MEHEHUH KJIMMaTa, TIPUHIMITEI OEPEXIIMBOTO MPOU3BOCTBA, Y(P(eKTHBHO NEHCTBOBATh B YPE3BHI-
yaiiHbeIx cutyarusx; [1K 4.1. [InanupoBaTh OCHOBHBIE MTOKA3aTENM ITPOU3BOICTBEHHOTO MPOIIECcCa.

Copepxanue mnporpamMMmbl «MaTemMaTHKa» HalpaBI€HO Ha JIOCTHIKEHUE CIIETYIOIINUX
neJsen:

e o0ecnieueHrne CQHOPMUPOBAHHOCTH MPEJICTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX U

UCTOPUYECKUX (PaKTOpax CTAHOBJICHUSI MATEMATUKH;

e obOecrieueHue cOPMHUPOBAHHOCTU JIOTHUECKOTO, aITOPUTMHUYECKOIO U MAaTEMAaTHYECKOTrO

MBIIIICHHS;

e o0ecnedyeHre c(hOPMUPOBAHHOCTH YMEHUN MIPUMEHATD MMOJIyYE€HHbIE 3HAHUS TPU PEIIEHUN
pa3IUYHbIX 3a/1a4;
e oOecrieueHue c(HOPMUPOBAHHOCTH NPEJCTABICHUA O MaTeMaTHKe KakK dYacTu oOie-

4eJ0BEYECKON KYyJbTYPbl, YHUBEPCAJILHOM $3bIKE€ HAyKH, MO3BOJISIOIIEM OIUCHIBATH U

U3y4aTh peajibHbIE MTPOLIECCHI U SBICHUS.

1.1 OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUIIINHBI < MATEMA-
TUKA: AJITEBPA, HAYAJIA MATEMATHUYECKOI'O AHAJIU3A, TEOMETPUS»

Maremartuka siBisieTcss (yHIAMEHTAIBHOW 0011e00pa3oBaTebHON AUCITUIUTMHONW CO
CIIOKHBIIMMCS YCTOWYHMBBIM COJIEP)KAaHUEM U OOMMMU TPeOOBaHUSMH K IMOATOTOBKE 00Yy-
YaAFOIIUXCSI.

OO0mue 1eny M3y4eHUs MaTeMaTUKH TPAIUIIMOHHO PEaTN3yIOTCs B UYETHIPEX HaIpaB-
JICHHSX

1) oO1iee npeacTaBiIeHUE 00 UACAX M METOJIaX MAaTEMAaTHKH;

2) UHTEIJIEKTYyalIbHOE Pa3BUTHE;

3) oBiagieHre HEOOXOAUMBIMI KOHKPETHBIMY 3HAHUSIMHA U YMECHUSMU;

4) BOoCTIMTATELHOE BO3/ICHCTBHE.

Copepxanrie yueOHON TUCIUTUIMHEI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEP-
KaTCIHbHBIMH JIMHUSAMH O0yUCHUSI MAaTEMaTHKE:



e ajreOpanyeckasi JIMHUSA, BKIIOYAIOIAs CUCTEMATH3alUIO0 CBEACHUI O YHUCIIaX; U3y4yeHHe
HOBBIX M 000011IeHHEe paHee U3yYEHHBIX ornepanuil (BO3BEACHUE B CTENECHb, U3BJICUCHHE
KOpHS, JIorapu(pMUpoBaHe, CHHYC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC U OOpaTHBIC K HUM);
U3Y4YE€HHE HOBBIX BHJOB YHCIIOBBIX BBIPRXKEHUH U (POpPMYJ; COBEPIICHCTBOBAHUE
IPAKTUYECKUX  HAaBBIKOB M BBIUHUCIUTEIBHOM  KYJIbTYpbl, DPACIIMPEHHE U
COBEpIICHCTBOBAHUE alNreOpanyeckoro ammapara, CQOPMUPOBAHHOTO B OCHOBHOM
LIKOJIE, U €0 IPUMEHEHHE K PEILICHUI0 MaTEMaTUUECKUX U MPUKJIAJAHbIX 3a/1a4;

TEOPeTUKO-(GYHKIMOHATIbHAS JIMHUSA, BKIIOYAIONIAS CUCTEMATHU3AlMI0 U pacllupeHue
CcBeeHUM O (YHKUUSAX, COBEPIICHCTBOBaHHE TrpaUUecKUX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJIaMH MaTEMaTHYeCKOr0 aHaJlM3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh JJIEMEHTapHble (YHKIMM U pelaTh MIpocTeiIlne TreoMeTpUvecKue,
buznyeckue u Ipyrue NpukiajaHble 3a1auu;

® JIMHUSA YPaBHEHHH M HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUU U HCCIIETOBAaHUM MaTeMa-

TUYECKUX MOJeIeH, MepeceKaroascs ¢ aredpandeckon u TeoOpeTUKO-GyHKIIMOHATBHON

JUHUSAMHM M BKJIIOYAIOIIAsl pa3BUTHE U COBEPILIEHCTBOBAHUE TEXHUKU aNreOpanyecKux

npeoOpa3oBaHuil AJisl pelIeHHs] YpaBHEHU, HEPABEHCTB U CUCTEM; (OPMUpPOBAHUE CIIO-

COOHOCTH CTPOMTH U MCCIIENI0BATh POCTEUIINE MAaTEMAaTUUECKUE MOJIENIN IIPU PELICHUU

MPUKIAIHBIX 3371a4, 3a71a4 U3 CMEXKHBIX U CIIEHUATbHBIX TUCIUILINH;

® reoMeTpUYecKas JUHMS, BKIIOYAIOIIas HAIJISIAHbIE MPEACTABIECHUS O IPOCTPAaHCTBEHHbIX
durypax u M3y4yeHHE HX CBOWCTB, (DOPMUPOBAHHE W PA3BUTHE MPOCTPAHCTBEHHOTO

BOOOpa)KEHUS, PAa3BUTUE CMOCOOOB T'E€OMETPHUECKUX H3MEPEHHM, KOOPIWHATHOTO H

BEKTOPHOI'O METOJIOB JIJIsl pELIEHHS] MATEMaTUUYECKUX U PUKIIAHBIX 3a/1a4;

® CTOXaCTHYeCKas JMHHS, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUH, MpeAcTaB-

JIEHUH O BEPOATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOILIEro MUpa.

Pabouast mporpamma cOCTOMT W3 BBEJICHUSI U YETHIpEX pasienoB: «Anrebdpay, «Hauama
MaTeMaTHYecKoro aHanusza», «KomOMHaTOpHKa, CTaTHCTUKA W TEOpHUS BEpPOSATHOCTEI,
«I"eomeTpus».

[Tpodwmnuzanus neneil MareMaTndeckoro oOpa3oBaHMs OTpa)kaeTcsi Ha BbIOOpE MpH-
OpUTETOB B OpPraHM3allMUd Y4eOHOW NesATeNbHOCTH oOywaroumxcs. /i ecTecCTBEHHOHAy4YHOTO
npobwiss TOpodecCHOoHaTbHOrO 00pa3oBaHMs Oojiee XapaKTEpPHBIM SBISETCS  YCHUJIICHHE
OOIIEKYTTYPHON COCTaBIAIONICH yuyeOHON ITUCHUIUIMHBI C OpPUEHTAIMEH Ha BU3YyaJIbHO-
00pa3HbIil U JTOTHYECKUN CTUIIN yueOHOH paboThl.

B nenax s¢pdextuBHON peanuzanvu AaHHON NpOrpaMMbl, (OPMUPOBAaHUS OOIIMX U
npodecCHOHATIBHBIX KOMIETEHIMH 00yJaroIMXCsl UCIIOB3YIOTCS COBPEMEHHBIE TUAAKTUYECKHE
npueMbl W MeToJbl (MpoOJeMHOE U3JI0KEHHE Yy4yeOHOro Marepuana, HCIOoIb30BaHUE
npoOJeMHBIX BONPOCOB M 3aJaHMi, HccienoBaTeiabckoe (OPMHPOBAHHE MaTeMaTHYECKUX
HOHSTHH, UTPOBBIC TEXHOJIOTHH, HHTEPAKTHBHBIC TIPUEMbI O0YICHUS).

ITpu u3ydyenun aucuuiuiHel «MaremaTuka» oOpalaercs BHUMaHUE O0ydaroluxcs Ha
ee MpUKIAJAHOM XapakTep, Ha TO, IJl€ M KOIJa HM3ydyaeMble TEOPETHUECKHE IOJOKEHUS M
NPaKTUYECKHE HAaBBIKW MOTYT OBITh HMCHOJB30BaHbI B OyAyIIed NMPaKTHUECKOW AEATEIbHOCTH.
MexIucuuIuiMHapHble CBSI3U IpociexuBaloTed ¢ aucuuiimHamu ®dusmuka, HMupopmaruka,
Buonorus, Xumus, Oxonorus, I'eorpadus, Mcropus.

N3ydyenne marepuana Beaercs B popMe, TOCTYIHON MOHUMAHUIO, COONIOAAETCS MpeeM-
CTBEHHOCTb B O0YYEHUH, €AMHCTBO TEPMUHOJIOTMU M 0003HAUEHHUI B COOTBETCTBHHM C JICHCTBY-
IOLIUMH TOCYAapCTBEHHBIMU cTaHAapTamu. [Ipu npoBeaeHnn yueOHBIX 3aHATHI:

UCTIONB3YIOTCS y4eOHbIE TTOCOOUS, TEXHUYECKHE U HaTJISAHbIE CPEeACTBAa 00yUeHUS;

IIPOBOASTCS HECTIOXKHBIE JEIYKTUBHBIE U MHIAYKTUBHBIE PACCYKIECHUS;

00OCHYIOTCS IIary peuIeHus 3a1ay;

bopMynUpyrOTCS ONpEeIeHNUs MaTeMaTHUEeCKUX TTOHATUH;

HCIIOJIb3YETCSl MaTeMaTH4ecKasi TepPMUHOJIOTHS U CUMBOJIUKA;



® MHUCHMEHHO O(OopMIIIeTCs pelIeHHe 3a/1a4;

e  (QopMyIMpPYIOTCS HA MATEMAaTUYECKOM SI3bIKE HECJIOKHBIEC TPUKIIAIHBIC 3a/1a4H;

® CIOJIB3YIOTCSA HayUHbIE KAIbKYISTOPHI;

® CaMOCTOSATENIbHO U3y4aeTcs yueOHbIH MaTepual.

B paboueil nporpamme ITUCHUIUIMHBI PEAYCMOTPEHA BHEAYIUTOPHAs CaMOCTOSTENIbHAS
paboTa 00yJaromMXcs ¥ yKa3aHa ee TeMaTuka. B 4acTHOCTH, NPUMEHSIOTCS TaKHE BHUJIbI CaMo-
CTOATENIbHOU pabOThl 00yYarOIIMXCs, KaK COCTAaBJIEHUE U pelleHre 3a7a4 (B TOM 4Yucie, CUTya-
IIMOHHBIX ), HATMCAaHUE pedepaToB (B TOM YHCIE, C HIEMEHTaMH HCCIIEI0BaHHMs), IOJTOTOBKA CO-
OOLIeHMs], PEeLlICHUE BHIYUCIUTENbHBIX PUMEPOB (B TOM YHCIIE, HA BHIYMCICHUE 3HAYEHUH MPO-
M3BOJHBIX M MHTErPajoB), pELICHUE YPABHEHUN U HEPABEHCTB, COCTABIIEHUE TECTOB, BBINOJIHE-
Hue rpadudeckoil paboThl U IPYTUX YEPTEKEH, CAMOCTOATEIHLHOE U3YUEHHE J10KA3aTeNbCTB, BbI-
BOJ (hopMyI1, UCCIiefoBaHE (DYHKIIMH U TIOCTPOCHUE e TpaduKa.

1.2 MECTO YYEFHOM JUCIHUILIMHBI B YYEBHOM ILJTAHE

VYyeOHas aucuuiuiiHa MatemaTthka BXOJUT B 00IIe00pa3oBaTEIbHYIO MOJATOTOBKY Kak
OasoBas nucHuinimHa. [lociemoBaTenbHOCT, M3YYCHUS Pa3CiIOB U TeM pabodeil MporpamMmbl
packpbIBaeTcs B TeMaTH4eckoM IiaHe. [lo kakmoi ydeOHON Teme MPUBOAATCS TpeOOBaHUS K
MPEAMETHBIM, METANIPEAMETHBIM U IMYHOCTHBIM PE3yJIbTaTaM 00pa3oBaHMUs.

1.3 PE3YJIbTATBI OCBOEHU S YYEBHOM JUCIHUILINHBI

OcBoenue coaepkanust yueOHOM nucuuIuinHbl «MaTeMaTuka» o0ecreunBaeT JOCTHKe-
HUE 00YUYaIOMIMMUCS CIEAYIOMINX Pe3yabmamos:

JUUYHOCIHBIX 8 00YYeHUU .

- ¢(hopMHPOBAHHOCTh MPEJCTABICHUN O MaTEMAaTUKE KaK YHUBEPCAJILHOM SI3bIKE HAayKH,
CPEICTBE MOJIETUPOBAHUS SIBIIEHUN U TPOLIECCOB, UAEAX U METOJAaX MaTEMaTUKH;

- T[OHMMaHHE 3HAYMMOCTHM MAaTE€MaTUKU [UIs HaydHO-TEXHHYECKOro Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKON KYIbTYpHI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATHUKH, YBOIIOLIMEN MAaTEMaTUYECKUX UICH;

- pa3BUTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, alTOPHT-
MUYECKOW KYJIbTYPhl, KPUTUYHOCTH MBIILIICHHWS Ha YPOBHE, HEOOXOAMMOM Uil Oymymieit
npoecCHOHANBEHOM NeSTENbHOCTH, IS MTPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

- OBJIAQJICHUE MATEeMaTHYECKUMU 3HAHUSIMH M YMEHUSIMH, HEOOXOJUMBIMH B TIO-
BCETHEBHOW >KM3HU, I OCBOECHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH U JTUCUUILINH
npoecCHOHANBHOTO IMKJA, A MOJy4eHHs oOpa3oBaHMs B 00JIacTsAX, HE TpPeOYIOLIUX
yrayOJIeHHON MaTeMaTUYeCKOU MOATOTOBKH;

- TOTOBHOCTh W CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, HA
MPOTSKEHUH BCEH JKU3HH; CO3HATENBHOE OTHOIIEHHE K HEMPEephIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHON JIeATETLHOCTH;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM U OTBETCTBEHHOM
JeSITEIIbHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOH paboTe, COTPYIAHUUYECTBY CO CBEPCTHHKAMH B 00pa-
30BaTeNbHOM, OOIIECTBEHHO IOJE3HOW, Y4eOHO-MCCIEI0BaTENbCKOW, MPOEKTHOW M APYrux
BUJIaxX JAESTENbHOCTH;

- OTHOILIEHUE K MPO(PECCHOHANBHON JEeSATeNbHOCTH KaK BO3MOXKHOCTH y4YacTHs B pellle-
HUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAILHBIX TIPOOIIEM;

JIUYHOCMHblE NPU 60CRUMAHUN:

— JIP.4 IIposBastomui U AEMOHCTPUPYIOLIUI YBaXEHHUE K JIOASIM TPyZAa, OCO3HAIOIINMA
IIEHHOCTb COOCTBEHHOTO Tpyaa. CTpemsiuiics K pOpMUPOBAHUIO B CETEBOM Cpejie TMYHOCTHO U
poeCCHOHAIBHOTO KOHCTPYKTUBHOTO «II(PPOBOTO Ceaar.



MemanpeoMemHbix:

- YMEHHUE CaMOCTOATEIBHO ONPEACNATh LENU JACITEIbHOCTH U COCTABJIATH ILJIAHbI
JEATEIbHOCTH; CAMOCTOSITEJIbHO  OCYIIECTBIIATb, KOHTPOJIMPOBATH M  KOPPEKTHPOBATH
JIEATEIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl TOCTHKEHHUS MIOCTABIEHHBIX LENEN
U peanu3alii IUJIAHOB JEATEIbHOCTH; BBIOMpAaTh YCIEUIHbIE CTPATErMH B Pa3IMYHBIX
CUTyalHUsIX;

- YMEHuE NpPOAYKTHBHO OOLIaThCSI M B3aUMOJIEHCTBOBATH B IIPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYHUTHIBATh TMO3UIUU JAPYTUX YYAaCTHHKOB JIEATEIBHOCTH, 3(H(HEKTUBHO
pazpemiaTb KOHQIUKTHL;

- BIIQJICHHC HaBBIKAMH I[103HABATEIbHON, Y4eOHO-HCCIEIOBATENBCKOM W TMPOCKTHOU
NESTENIbHOCTH, HaBBIKAMU  pa3pelieHus MpodiieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]a4, TPUMEHEHUIO PA3IUYHBIX
METO/IOB ITO3HAHUS;

- TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIHHOM WH(OPMAIIMOHHO-TIO3HABATEIHHOM
NEeSTENIbHOCTH, BKIIOYash YMEHHE OPUEHTHUPOBATHCS B PA3NMUYHBIX HCTOYHUKAX WH(OpManuu,
KPUTHYCCKH OIICHUBATh M WHTEPIPETHPOBATH WH(OPMAILNIO, TOJYyY4aeMyH) W3 Pa3IMYHBIX
HMCTOYHHKOB;

- BJAQJCHUE A3BIKOBBIMM CPEACTBAMH: YMEHHUE SCHO, JIOTUMHO M TOYHO M3JIaraTb CBOIO
TOYKY 3PEHUS, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJIAJICHWE HAaBBIKAMHU II03HABATEIHHOW pedIeKCHH KaK OCO3HAHHS COBEPIIACMBIX
JIEMCTBUM M MBICITUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU, TPAHUI] CBOETO 3HAHUSA U
HE3HaHMs1, HOBBIX O3HABATENbHBIX 337a4 U CPEACTB JUISl UX JOCTHKEHUS,

- IEeNeyCTPEeMIIEHHOCTh B TOWCKAX W TPUHATUU pELIeHU#, cooOpa3uTEeNbHOCTh H
WHTYHIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIPHUHUMATH
KpacoTy ¥ TapMOHUIO MUPA;

® [peIMeTHBbIX:

- c(hopMUPOBAaHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YaCTH MHPOBOW KYJIbTYPHI U
MeCTe MaTeMaTHUKH B COBPEMEHHOM NMBHIM3ALMH, CIIOCO0AX OMHMCAHUS SIBJICHHUHA PEaTbHOTO
MHpA HA MAaTEMATHYECKOM SA3BIKE;

- c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTHUECKUX MOHATHSIX KaK Ba)KHEHIIMX
MaTeMaTUYECKUX MOJIETSAX, MO3BOJSIONIMX ONUCHIBATh U U3Y4YaTh Pa3HbIC MPOLIECCHI U SBJIICHHUS;
ITOHUMaHUE BO3MOXKHOCTH aKCHOMATUUYECKOTO ITOCTPOEHUS MATEMAaTUUECKUX TEOPUH;

- BJIAJICHHE METOJaMH JOKa3aTEIbCTB U AJITOPUTMOB PELICHHS, YMEHUE UX MPUMEHSATD,
MIPOBOJUTH TOKA3aTEIIbHBIE PACCYKICHHUS B XOJ/I€ PELICHUS 3a/1a4;

- BJIQJICHUE CTAaHJIAPTHBIMH MPHUEMaMU PEUICHUS] PALMOHAIBHBIX U HUPPANUOHAIBHBIX,
M0KA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUHM M HEPABEHCTB, UX CHUCTEM;
WCTIOJIb30BaHHUE TOTOBBIX KOMITBIOTEPHBIX MTPOTPAMM, B TOM YHUCJIE I TOMCKA MTYTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS] YPABHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTh TIPEACTABICHUN OO0 OCHOBHBIX TMOHSATHAX MATEMaTHYECKOTO
aHalM3a W WX CBOMCTBAaX, BJIAJICHWE YMEHHEM XapaKTepU30BaTh TOBeIeHUE (YHKIIHA,
WCTIOJIb30BAHME MOJYYEHHBIX 3HAHUH ISl ONTMCAHUS U aHaJIM3a PeaIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMH IOHATHSAMHU O IJIOCKUX U IMPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHHSI PACIIO3HABATH T€OMETPHUECKHUE
burypsl Ha dYepTekax, MOJEISAX M B pPEaTbHOM MHpE; MPUMEHEHHE H3YYEeHHBIX CBOMCTB
reoMeTpuueckux ¢Guryp u (GopmMyn s pemieHusT TEOMETPUUYECKMX 3a7ad HW 3a1ad  C
MIPAKTUYECKUM COAECPIKAHUEM;

- cpOpMUPOBAHHOCTbh MPEACTABICHUNH O IMpoleccax M SBICHHUSIX, HUMEIOIIUX BEpO-
ATHOCTHBIM XapakKTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B pEATbHOM MHpPE, OCHOBHBIX
MOHATUSAX HJIEMEHTAPHON TEOPUU BEPOSTHOCTEHN; YMEHHMI HAaXOJUTh U OLICHUBATh BEPOSTHOCTH



HACTYIUICHUsI COOBITUI B IMPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYaHBIX BEJIUYMH;

- BJIQJICHUEC HABBIKAMU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
peLIeHUN 3a/1a4.

Pabouas nporpamma paccuntana Ha 212 gacoB, u3 HUX 80 yacoB — MPaKTHUYECKUE 3aHS-
Tus, 4 yaca xoHcynabTauuid. [Ipomexxyrounoit (opmoii aTrectanuyd B MEPBOM U BO BTOPOM
ceMecTpax siBiseTcst IupGepeHIIPOBAHHbIN 3a4eT.



2. TemaTH4yecKHii IJIaH

KoJ1-Bo ayiuTopHbIX Ya-

Maxkcum. o
COB IIPH 04YHOIi opme
yuyeOHasi
HaumeHoBaHue pa3iesioB U TeM o0yuyeHust
Harpysxa, JIa6. | Ipakr
yac. Bcero ) PaKT.
pao. 3aH.
BBenenue 3 2 - -
Pa3nen 1. Aureopa 88 88 - 34
Tema 1.1. PazButue noHsATHS O YUCIIC 8 8 - 4
Tema 1.2. KopHu, crenenu u jorapupmsl 14 14 - 6
Tema 1.3. OCHOBBI TPUTOHOMETPUHU 16 16 - 6
Tema 1.4. ®ynkuuu, ux cBoiicTBa U rpaduku 20 20 - 6
Tema 1.5. YpaBHEeHUS U HEPABEHCTBA 30 30 - 12
Kounrpoabsnas padora Ne 1 2 2 - -
Paznen 2. Hayaja MmaTeMaTH4eCcKOro aHAJIM3a 58 58 - 26
Tema 2.1. [TocnenoBaTeIbHOCTH 12 12 - -
Tema 2.2. [IpousBoaHast U ee MPUMEHEHHE 30 30 - 18
Tema 2.3. IlepBooOpazHas 1 UHTErpaj 16 16 - 8
Paszjnen 3. KomOunaropuka, cTaTUCTUKA U TeO- 24 24 - 10
pHs BEPOATHOCTEH
Tema 3.1. DneMeHTH KOMOMHATOPUKU 6 6 - 2
Tema 3.2. DneMeHTbI TEOPUH BEPOSATHOCTEN 12 12 - 6
Tema 3.3. DemMeHTh MaTEMaTUUYECKON CTAaTHCTH- 6 6 - 2
KH
KonTpoabnas padora Ne2 2 2 - -
Pasnen 4. 'eomeTpusn 24 24 - 10
Tema 4.1. IIpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE 6 6 - -
Tema 4.2. MHOrOrpaHHUKH 6 6 - -
Tema 4.3. Tena u TOBEpXHOCTH BpaIleHUS 6 6 - 2
Tema 4.4. VI3amepeHust B TEOMETPHH 6 6 - 6
Tema 4.5. KoopanHatel 1 BEKTOPBI 4 4 - 2
KonTtpoabHas padora Ne 3 2 2 - -
3adeTHoe 3aHsATHE 4 4 - -
KouncyabTauuu 4 4
MakcumajibHasi HATpy3Ka 212 212 - 80




3. Conepskanue y4eOHOH QU CHUTIIAHbBI

BBenenue
MareMaTika B HayKe, TEXHHUKE, SKOHOMHUKE, MH(DOPMAIMOHHBIX TEXHOJOTHUIX M IpPaK-
THYECKOW nesTenbHOCTH. Llenmn w 3amaun M3ydeHHWs] MaTeMaTHKH MPU OCBOGHHUM Tpodeccuit
CIIO u cnenmansaoctei CIIO.

Pazgea 1. Anreopa
Tema 1.1. PazBuTue noHsITHA 0 YHCJIE

Lenble u paunoHanbHbIe yncna. JelcTBuTenbHble yncna. [IpubnrkeHHble BEIYUCICHHUS.
Apudmerndeckue NEHCTBUS HAJ YMCIAMU, HAXOXJECHUE MPUOKEHHBIX 3HAYEHUN BEJIIMYUH U
MOTPEIIHOCTeH BBIYUCICHUN (20COTIOTHOM M OTHOCUTENbHOI), CpaBHEHUE YHCIIOBBIX BBIpaXKe-
HUM.

IpakTudeckoe 3anaTue Nel. Beimonnenue apudmMernueckux aencTBuii ¢ yncinamu. [Ipeodpa-
30BaHUE BBIPAKECHUN.
IIpakTuyeckoe 3ansaTue Ne2. Haxoxaenue npoueHTa ot yucia. Pemenue 3aaau.

Tema 1.2. KopHu, creneHu u Jorapugmsol

KopHu HaTypalbHOH CTENEHU U3 YKciaa U UX cBOMCTBA. CTENEHU ¢ pallMOHAIBHBIMU I10-
Ka3aTensiMu, ux cBoicTBa. CTeneHM C JAEWCTBUTEIbHBIMU IMOKa3aTesassMu. CBOMCTBA CTENEHU C
JICHCTBUTEIIBHBIM ITOKa3aTesieM. BblunciaeHue U cpaBHEHUE KOPHEH. BhINOIHEHME pacyeToB ¢
pamukanaMu. Pemenue uppannoHanbHBIX yYpaBHEHMN. Haxok/ieHne 3HaueHul CTeneHed C pa-
[IMOHANBHBIMU MOKa3aresnssMu. CpaBHeHHe creneHel. [IpeoOpazoBaHMs BBIpaKe€HHM, copepika-
IIUX CTENEeHU. PellleHne mokasaTenbHbIX ypaBHEHUI. Penenue npukiaaHbIx 3a1ad.

Jlorapudm umucna. OcHoBHOe norapudmuyeckoe ToxaecTBo. CBOMCTBa Jorapugpmos.
Jecstuunble U HaTypaiabHble orapudmel. [IpaBuna aeiictuii ¢ norapudpmamu. Ilepexon k Ho-
BOMY OCHOBaHMIO. HaxoxieHue 3HaueHHi jorapupma mo npousBOIbHOMY ocHoBaHMIO. [lepe-
XOJl OT OJIHOTO OCHOBaHMsI K Apyromy. Beruncienue u cpaBHenue sorapugmos. Jlorapupmupo-
BaHHE U MOTEHIMPOBaHUE BbhIpakeHUH. [IpuOinKeHHble BBIYUCICHHUS U PELICHHs MPUKIAIHBIX
3azay4. Pemenue norapuMuueckux ypaBHEHUH.

IIpeoOpa3oBanue palMOHANbHBIX, UPPALIMOHATIBHBIX, CTEIIEHHBIX, MTOKA3aTeIbHBIX U JIO-
rapuMHUYECKUX BBIPAKEHUH.

IIpakTnueckoe 3ansTue Ne3. Pernienue 3a1a4 Ha IpUMEHEHUeE Jiorapudma B Ipyrux HayKax.
IIpakTuyeckoe 3ansaTue Ned. [IpeobpazoBanue BeIpaXXeHUN, COJEPKAIIMX CTETIEHU U KOPHHU.
IIpakTnyeckoe 3ansaTue NeS. [IpeoOpasoBanue torapuMUIecKux BbIPAKEHUH.

Tema 1.3. OCHOBBI TPUTOHOMETPUH

Pannannas mepa yrna. PaauanHblii METO M3MEpPEHUS YIVIOB BpAICHUS U CBSA3b C Ipa-
ycHO# Mepoil. BpamarensHoe nBnxkenue. CHHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIa.

OcHOBHbBIE TPUTOHOMETpHUECKHE ToXKecTBa. PopMyibl puBeaeHus. Gopmynsl croxe-
Hus. ©opmyinsl yaBoeHus. @opMyiibl MIOJOBUHHOIO YIUIA.

[IpeoOpazoBanuss MPOCTEHIINX TPUTOHOMETPUUECKUX BbIpakeHUi. [IpeobpazoBanue
CYMMBI TPUTOHOMETPUYECKHX (PYHKUUH B IPOU3BEJCHUE U POU3BEICHUS B CyMMY.

Tpuronomerpudeckre ypaBHEHUS U HepaBeHCTBa. [Ipocrteiliime TpUTrOHOMETPUYECKUE
YpaBHEHHUS.



OOpatHble TpuroHoMeTpudeckue GyHKIUU. APKCHHYC, apKKOCHHYC, apDKTaHICHC.
IIpakTyeckoe 3ansaTHe Ne6. YpolleHue TPUTOHOMETPUYECKUX BBIPAKEHUI C TOMOLIBIO OC-
HOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB.

IIpakTnyeckoe 3ansaTue Ne7. [IpeobpazoBanue CyMMbl U pa3HOCTH TPUTOHOMETPUUECKUX
(GyHKUUH B Ipou3BeieHHe U Ha000poT. Mcnonb3oBanue Gopmyi1 ABOHHOIO U MOJIOBUHHOTO YI-
na.

IIpakTnyeckoe 3ansiTue Ne§. PernieHue TpuroHOMETpUYECKUX YPaBHEHUH.

Tema 1.4. @®yHKIUM, UX CBOICTBA U TPAPUKH

Oyuknun. O6macTh ompeaeNneHuss 1 MHOXKECTBO 3HaUeHUH; rpaduk GyHKINHU, TTOCTpOL-
HUe rpaduKoB PYHKIUH, 3aJaHHBIX PA3JIMYHBIMHA CIIOCOOAMH.

CreneHHble, TOKa3aTeNbHbIE, JOrapu(pMUUYECKHE M TPUTOHOMETpHYECKHE (DYHKIHUU.
CpolicTBa U TpaduKH CHHYCa, KOCHHYCa, TaHTeHca M KoTaHreHca. OOpaTHble QYHKIIUU U HX
rpaduxu. ['apmonnueckue xonedbanus. OOpaTHble TpUroHoMeTpuueckue GyHkiuu. Onpenene-
HUs (GYHKIUH, ux cBoicTBa U rpaduku. [IpeodpazoBanus rpadukos. [lapamiensHblil mepeHoc,
CUMMETpHUsI OTHOCUTENBHO OCEH KOOpPAMHAT U CUMMETPHUS OTHOCHTEIIBHO Hayajua KOOpIUHAT,
CHUMMETpPHUSI OTHOCUTEIBHO MPSIMOM Y=X, PAaCTSIKEHUE M C)KATHE BJAOJb OCed KoopauHart. Ilpu-
KIaaHble 3aaun. [lokazaTenbHble, JorapuMuueckrue, TPUroHOMETPUYECKUE YPaBHEHUSI.
IIpakTuyeckoe 3anaTue Ne9. OnpeneneHue CBOMCTB QYHKIIMU 11O TpaPuKy.

IIpakTuyeckoe 3ansaTue Nel0. Onucanue NporeccoB peaabHOM KU3HU C TTOMOIIBIO (PYHKIIHA.
IIpakTuyeckoe 3ansaTue Nell. [Toctpoenne rpadukoB TPUTOHOMETPUUECKHUX (QYHKIUI U OMU-
CaHUeE UX CBOICTB.

Tema 1.5. YpaBHeHus1 M1 HepaBeHCTBA

PanmonaibHbIC, UppaioHaIbHBIC, TOKA3aTeIbHBIE U TPUTOHOMETPUICCKUE YpaBHEHUS
U CHUCTEeMBl. PaBHOCHIBHOCTH ypaBHEHHiI, HEpaBeHCTB, cucteM. KopHU ypaBHEHHI.
[TpeoOpazoBanne ypaBHeHHW. OCHOBHBIE TPHEMBI PEIICHUS YyPAaBHEHUH M WX CHCTEM
(paznmokeHWe HAa MHOMKUTENH, BBEJECHHE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, TpaduyecKuit
METOI).

PanmonaneHbie,  uppaluoOHaNbHBIC,  TOKa3aTelbHbIE U TPUTOHOMETPHUYECKHE
HepaBeHCTBA. OCHOBHBIC TIPHEMEBI X PEIICHUS.

Hcnons30BaHue CBOMCTB U rpadMKOB (DYHKITUI MPU PEIIEHUU ypaBHEHUN U HEPABEHCTB.
Meton wuHTepBanoB. M3o00paxeHne Ha KOOPAMHATHOM TMJIOCKOCTH MHOXECTBA pPEIICHUN
YpaBHEHUI U HEPABEHCTB C JIBYMs IEPEMECHHBIMHU M HX CHCTEM.

[IpuMmeHeHne MaTeMaTUYeCKUX METOJIOB JJIs PEUICHHs COJIePKaTeNbHBIX 3a7]ad U3 pa3-
JUYHBIX 00JIAaCTeH HAYKW W MPAKTHKU. VIHTeprpeTanus pe3ysibrata, YIeT pealbHBIX OrpaHuve-
HUH.

IIpakTnyeckoe 3ansiTue Nel2. Pemenue TMHEHHBIX, KBaPaTHBIX, APOOHO-INHEHHBIX ypaBHe-
HUW 1 HEPaBEHCTB.

IIpakTnyeckoe 3ansaTue Nel3. Haxoxaenue pemeHuit nppaioHaabHbIX YpaBHEHUN U Hepa-
BEHCTB.

IIpakTnyeckoe 3ansTue Nel4. [Toctpoenue rpadrka nokasaTeabHON QYHKIIUHN U ONTMCAHHE €€
CBOICTB.

IIpakTyeckoe 3ansaTue Nel5. HaxoxaeHue pemeHnii Noka3aTelIbHbIX YpaBHEHUN U HEpa-
BEHCTB.

IIpakTnyeckoe 3ansaTue Nel6. Pemenne norapudmMuyeckux ypaBHEHUI.
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IpakTnyeckoe 3ansitue Nel7. PellieHre TEKCTOBBIX 337]a4 C TOMOIIBIO YPaBHEHUH.
Pa3gen 2. Hauaja MaTeMaTHYeCKOIr0 aHAJIHN3A
Tema 2.1. ITocaenoBareJJLHOCTH

Cnioco0Obl 3a1aHus, CBOMCTBA, BBIUMCICHUE YICHOB YHCJIOBBIX ITOCIIEIOBATEIHLHOCTEH.
[Tonsitue o mpexene nocineaoBaresibHOCTUA. CyIECTBOBAHKE Mpe/iesia MOHOTOHHONW OrpaHUYeH-
HOHM mocienoBareabHOCTH. CyMMHpPOBaHHME IIOCIICIOBATEIBLHOCTEH. beckoHeuHO yObIBaromias
reoOMeTpUUEecKasi MPOrpeccus U e CyMMma.

Tema 2.2. [Ipou3BogHasi U ee MPUMEHeHH e

[TonsiTHE O NPOU3BOIHON (DYHKIMHU, €€ TEOMETPUUECKUN U GU3NUECKUH (MEXaHHUUECKUIl)
CMBICI. YpaBHEHHE KacaTenbHOUW K rpaduky GyHkmum B o0mem Bujie. [Ipon3BoIHBIE CYMMBI,
Pa3sHOCTH, IPOM3BEACHNUS, YacTHbIe (IpaBuia quddepeniponanus). [Ipon3BoaHbIe OCHOBHBIX
aneMeHTapHbX  (yHKmid  (dhopmynsl  auddepenuupoBanus). [IpomsBomHas KOMITO3UIHH
(cnoxuoi  (ynkuum). Tabmuua HPOU3BOJHBIX JJIEMEHTApHBIX (yHKuwiA. [IpumeHeHue
IIPOM3BOIHON K MCCIIEJOBaHUIO (DYHKIMHA U ocTpoeHuto rpadukos. [Ipon3BoaHas KOMIIO3UITHH
(CTI0KHON PYHKITUH).

IIpuMmepsl UCIIONB30BaHUS IMPOU3BOJHOM JUIsl HAXOXKACHHMS HAWIYYIIErOo PEIICHUS B
NPUKIAAHBIX 33/1a4ax. Haxoxenue HauOoJbIIero, HAMMEHbBILEro 3HaUY€HUsI U SKCTPEMaIbHBIX
3HaueHuN GyHkuuu. Bropas mnpou3BoaHas, e€e TeoOMETPUYECKHM U (U3HUECKUH CMBICIL.
HaxosxneHue ckopocTy Juis Ipolecca, 3alaHHoro (opMysioi 1 rpadukoMm.

IIpakTuyeckoe 3anaTue Nel8. HaxoxxaeHne npou3BOAHbBIX AJIEMEHTAPHBIX (DYHKINH.
IIpakTnueckoe 3ansaTue Nel9. Haxoxaenue npou3BoAHOM CI0KHON QyHKIIUH.
IMpakTuyeckoe 3ansaTue Ne20. VccnenoBanue GyHKIIUN HA HEMTPEPHIBHOCTH M TOYKHU Pa3phIBa.
IIpakTnueckoe 3ansaTue Ne21l. CocraBieHue ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMH B
TOYKE

IIpakTyeckoe 3ansaTHe Ne22. HaxoxkaeHne CKOPOCTH M YCKOPEHHUS IIPH BPAIIATEIbHOM U I10-
CTYNaTeJIbHOM JBHKEHUH TOYKHU C TIOMOIIBIO IIPOU3BOIHOM.

IIpakTyeckoe 3ansaTue Ne23. HaxoxaeHne MpoMeXyTKOB MOHOTOHHOCTH M 9KCTPEMYMOB
GyHKIHH.

IIpakTnyeckoe 3ansiTue Ne24. [TonHoe uccriegoBanue pyHKIMH U IOCTPOEHUE TpaduKa 1o pe-
3yJbTaTaM UCCIIECIOBAHMUS.

IIpakTuyeckoe 3anaTue Ne25. HaxoxxaeHre HanbOIbIIEr0 1 HAUMEHBIIETO 3HAYEHUS (PYHK-
LUU.

IIpakTuyeckoe 3ansaTue Ne26. Pemmenne 3a1a4 Ha ONTUMAJIBHBINA BAPUAHT.

Tema 2.3. IlepBooOpa3Hasi u MHTErpaJ

[TepBooOpaznas u unHTerpai. [IpumeHeHre onpeaeieHHOro UHTerpaia JUis HaXOXKACHUS
TUIoNIaIM KpuBOJIMHEHHOW Tpamenuu. Teopema Herotona—IJleiionumna. ®opmyna HeroToHa—
Jleitonuua. [Ipumepsl npuMeHeHus uHTerpaia B pusuke u reomerpun. [Ipumenenre nurerpanta
K BBIYUCIICHUIO (PU3MUECKUX BEIUYHMH U TUIOLIA/IEH.

IIpakTuyeckoe 3ansaTue Ne27. Haxoxaennue nepBooOpa3HbIX (QyHKITUH.

IIpakTyeckoe 3anaTue Ne28. HaxoxaeHre HEONPEAEIEHHOr0 U ONPEAEIIEHHOr0 UHTErpasa.
IIpakTuyeckoe 3anaTue Ne29. Haxoxnenue miomann GUrypbl, OrpaHUYCHHONW JTUHUSMH, C
IIOMOILBIO ONPEJEIICHHOIO0 HHTETpaIa.
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IpakTuyeckoe 3ansaTue Ne30. Pemenue 3anay Ha GU3MYECKUN U TEOMETPUICCKUN CMBICIT
OIpEIEIEHHOr0 UHTErpaa.

Paznen 3. KomOnHaTopuka, CTAaTHCTHKA M T€OPUSI BePOSITHOCTEI
Tema 3.1. DsieMeHTbI KOMOMHATOPUKH

Hctopus pazButrs KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEM M CTATUCTUKHU M UX POJIb B
pasInYHbIX cepax yeloBeUeCKOH >KU3HENesITeNbHOCTH. OCHOBHbBIE NMOHATUS KOMOMHATOPHKH.
Pa3merenusi, couetanusi, IepecTaHOBKH, (GOPMYIIBI M 33aa4d Ha MOJCYET MX yucia. Pemenue
KOMOMHATOPHBIX 3a1a4 Ha nepebop BapuaHToB. [IpaBuna komOuHaTopuku. Popmysa OnHOMA
Herorona. CpoiicTBa OMHOMUHANBHBIX Kod(duuuentoB. Tpeyronsuuk Ilackans. [Tpuknagnbie
3aJ1a4H.

IIpakTnyeckoe 3ansiTue Ne31. Pemenne 3aqad ¢ moMOIIbI0 OCHOBHBIX (POPMYJT KOMOMHATOPH-
KH.

Tema 3.2. DiieMeHTBI TeOPUH BEePOATHOCTEH

CoObITHE, BEpOATHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposiTHOcTed. Ilonsatue o
He3aBUCUMOCTH coObITHi. Kilaccuueckoe onpeeneHrne BEpOSITHOCTH, CBOMCTBA BEPOSTHOCTEH,
TeopeMa 0 cyMMe BeposiTHOcTel. Beruncnenue BeposatHocted. Ilpukinannsie 3anaun. IIpencras-
JIEHHE 4YUCIOBbIX NaHHbIX. [Ipuknanneie 3amaun. JluckpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€
pactipenenenus. Pacnpenenenue u ¢opmyna bepuymim. UucnoBble XapaKTEpUCTHKH JHCKpPET-
HOM CITy4ailHON BEJTMYHHBI.

IIpakTnueckoe 3ansiTue Ne32. OnpenieneHue BepoOSTHOCTU CITy4alHOTO COOBITHS.
IIpakTuyeckoe 3ansaTue Ne33. OnpeneneHre BEpOSITHOCTH CIIydallHbIX COOBITUH U3 peaibHOI
JKU3HU.

IIpakTuyeckoe 3anaTue Ne34. HaxoxaeHne YMCIOBBIX XapaKTEPUCTUK TUCKPETHOM Cllydai-
HOH BEINYMHBI

Tema 3.3. Di1eMeHTHI MATEMATHYECKOI CTATUCTHKH

[IpencraBienne AaHHBIX (TAONUIIBI, AUATPAMMBI, TpadUKH), TeHEpaTbHasi COBOKYITHOCTD,
BBIOOpKa, cpenHee apudmeTndeckoe, Menuana. [loHsaTiue o 3aga4ax MaTeMaTHYECKON CTaTUCTH-
KH.

Pemenue nmpakTuyeckux 3aad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOJIOB.
IpakTuyeckoe 3ansaTue Ne3S. I['paduyeckoe TmpeACTaBICHHE CTATUCTUYCCKUX JAHHBIX.
Haxoxaenne xapakTepUCTHK BRIOOPKH.

Pa3nen 4. I'eomerpus
Tema 4.1. IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHnue IByX MpsIMbIX B IpocTpaHcTBe. [Ipu3Haku B3aMMHOro pacro-
JIO’KEHUSI TIPSAMBIX. YTOJI MEXAy NpsMbIMHU. B3auMHOE pacrosioxkeHue NpsMbIX U MIOCKOCTEH.
[TapannensbHOCTh TPSMOM M TIOCKOCTH. [lapamnenbHoCTh miiockocTed. [lepneHaukyaspHOCTh
NpsAMOM M TIJIOCKOCTH. lIepneHIuKyssip M HaKJIOHHAas K IUIOCKOCTH. YTOJI MEXIY MNpSIMOM U
MJIOCKOCTBIO. JIByrpaHHbBIN Yroy. YTOJd MEXAY MIOCKOCTAMU. [leprneHaAnKynsspHOCTh IBYX IJIOC-
KocTer. TeopeMbl 0 B3aUMHOM PAaCIIOIOKEHHUH MPSIMOM M IUIOCKOCTU. Teopema o Tpex IepIieH-
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mukynsapax. [Ipu3Haku u cBOMCTBa mapauIeNbHBIX U MEepIEeHANKYISIPHBIX IUIOCKOCTeH. Paccros-
HHE OT TOYKH JI0 TUIOCKOCTH, OT IPSIMOM J0 IJIOCKOCTH, PACCTOSIHUE MEXY TIIOCKOCTSIMU, MEX-
Iy CKpEIIMBAIOIIUMHUCA MPSMBIMU, MEX]Ty IPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.
I'eomeTpuueckue mpeoOpa3zoBaHUs MPOCTPAHCTBA: MAPAJUICTBHBIA TEPEHOC, CUMMETPHS
OTHOCHUTEIIBHO IJIOCKOCTH.
[MapannensHOe MPOEKTHUPOBAHKWE U €T0 CBOMCTBA. B3amMHOE pacroioxeHue U mu300pa-
YKEHHUE MPOCTPAHCTBEHHBIX QUTYP.

Tema 4.2. MHOTOrpaHHUKHU

Bepmmnsl, pebpa, rpanu MmHororpanHuka. Pa3seprka. MHororpansslie yribl. Beimykiibie
MHOTrorpaHHuku. Teopema Dunepa.

[Tpusma. [Ipsimas u HakiaonHas npusma. [IpaBunbnast npusma. [lapannenenunen. Kyo.

[Tupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummetpu B KyOe, B apaijiesienumesie, B Ipu3Me U MupaMuje.

Ceuenus ky0a, TpU3MbI U TUPAMHUJIBI.

[IpencraBienre O MpaBHIIBHBIX MHOTOTpaHHHKaxX (TeTpasape, Kybe, OKTajape, loje-
KadJIpe U UKOCadIpe).

Paznuunbie BuAbl MHOTOrpaHHUKOB. WX uzoOpaxenus. CedeHHs, pa3BEpTKH MHOTO-
rpanHuKOB. [Tnomane moBepxHocTH. Bumbl cumMmerpuii B mpoctpancTBe. CUMMETpHUS TEN Bpa-
HICHHUS] © MHOTOTPaHHHUKOB. Beruncnenue miomazaei u 00beMoB.

Tema 4.3. Tes1a 1 NOBePXHOCTH BpallleHUs

Hunuaap u konyc. YceueHHbI koHyc. OCHOBaHME, BbICOTa, OOKOBAsi MOBEPXHOCTh, 00-
pasytolasi, pa3BepTka. OceBble CeUeHHs U CeUeHUs], apasuiebHble OCHOBaHMIO.

[Iap u cdepa, nx ceuenus. KacarenbHas miIocKoCThb K cdepe.
IIpakTnyeckoe 3ansiTue Ne36. Iloctpoenue ceuennii unuHapa. Haxoxaenue miomanu ceve-
HUAA.

Tema 4.4. U3mepeHust B reoMeTpuu

O61bem u ero uzmepenue. urerpansHas gopmyia oobema.

dopmyiel 00beMa Kyba, IPSIMOYTOJIBHOTO TapayjieNenurnena, Tpu3Mel, TUIHHapa. Pop-
MyJbl 00beMa MUpaMuabl U KOoHyca. POopMyIbl IUIOMIA M MOBEPXHOCTEH IMWJIMHApPA U KOHYcA.
®dopmybl 00beMa Mmapa 1 TIoaau Chepol.

[TonoGue ten. OTHOIIEHUS MIIOLIa/Iel TOBEPXHOCTEH U 0OBbEMOB MOIOOHBIX TEJ.
IIpakTuyeckoe 3ansaTue Ne37. Beruucienue miomanei NoBepXHOCTH NMPU3MBI U TAPAMUIBL.

IpakTuyeckoe 3ansaTue Ne38. Boruucienne oo0bema Kyda v MpSIMOYTOIBHOTO TTapayiieeue-
Ja.

IIpakTuueckoe 3ansaTue Ne39. Beruncnenne o0bema nupamMupl, KOHyca U 1mapa. Beraucienue
IJIOIIAAN TOBEPXHOCTH.

Tema 4.5. KoopanHaThI H BEKTOPBI

[IpsimoyronbHas (ekapToBa) cUCTEMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna paccTosi-
HUSL MEX]y IBYMs TOUKaMU. Y paBHEHUE Cephl.
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Bekropel. Moayinb BekTopa. PaBeHCTBO BEKTOpOB. JleiicTBUS Ha/l BEKTOPAMH, B TOM YHC-
7€ 3aJaHHBIMH KoopauHatamu. ClioKeHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yucio. Paznmoxe-
HUE BEKTOpa IO HAIpaBIEHUSAM. YTOJ MEXAYy ABYMs BekTopaMu. IIpoekuus BekTOopa Ha OCh.
Koopaunarsl BekTopa. CkaysipHOe TpOU3BeIeHNUE BEKTOPOB.

Hcnonbs3oBaHne KOOPAUHAT U BEKTOPOB IPU PEIICHUH MAaTEMaTHYECKUX M MPUKIIATHBIX
3a/1a4.

VYpaBHEeHHE OKPYKHOCTH, chepbl, IIIOCKOCTH. PaccrosiHue Mexay Toukamu. BekropHoe
ypaBHEHHUE NMPSMON U TIOCKOCTU. Mcronp30BaHne BEKTOPOB MPH JOKA3aTEIbCTBE TEOPEM CTe-
PEOMETPHUH.

IpakTuyeckoe 3ansiTue Ned(). Boinonnenue nelicTBUil HaJl BEKTOPAMH B KOOPJAUHATHOMN U Teo-
METpUYECKOM popmax.
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4. XapaKkTepucTHKA OCHOBHBIX BH/I0B y4e0OHOH AeATeJbHOCTH 00y4al0IINXCs

BBenenne

O3HaKOMJIEHUE C POJIbIO MATEMATUKU B HAYKEe, TEXHUKE, IKO-
HOMUKE, WH(GOPMAIMOHHBIX TEXHOJOTHUAX W MPAKTHYCCKOU
nesteabHOCTH. O3HaKOMIICHHE € LEISIMU U 33JladaMu U3yde-
HUSI MATEMATUKH MPU 0CBOCHUU crieruaibHocten CI10O

AJITEBPA

Pa3BurTue moHATHS O
yucJjie

Beimonnenue apupmMeTnyeckux NEHCTBUN Haa YUCIAMH, CO-
4yeTasi yCTHbIE U TUCbMEHHbBIE TPUEMBI.

Haxoxxnenne npuOImKeHHBIX 3HAaYeHU BEJTMYUH U MTOTPell-
HOCTEH BBIUMCICHUHN (a0COMIOTHON M OTHOCUTEIBHOMN); CpaB-
HEHUE YUCIIOBBIX BBIPAKEHUM.

HaxoxaeHnue ommbok B mpeoOpa3oBaHMsIX U BEIYUCICHUSX.

KopHu, crenenu u Jjora-
pupmMbI

O3HaKOMJICHHE C MTOHATHEM KOpPHA N-I CTENEHH, CBOICTBaAaMU
pasvKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.
@OopMyJIMPOBAaHUE ONPEIEICHUs KOPHSA M CBOWCTB KOPHEM.
Bbruncnenue u cpaBHEHUE KOpPHEH, BBIIIOJHEHUE NPUKHUIKH
3HAYEHHUsI KOPHS.

[TpeoOpa3oBaHue 4MCIOBBIX M OyKBEHHBIX BBIpaXKEHUH, CO-
JIepKALINX PAJIAKaIIbL.

Beinonnenue pacuetoB mo ¢opmynaM, colepiKailiuM pagu-
KaJIbl, OCYILECTBIISASI HEOOXOAUMBbIE MOJCTAHOBKU U Mpeolpa-
30BaHUs.

OnpeneneHyre paBHOCHIBHOCTH BBIPAXKEHUM C paJuKaIamH.
Pelenre uppaloHaIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C TIOHATUEM CTEINEHU C JEHCTBUTEIbHBIM IO-
Kas3aTeseM.

HaxoxneHue 3Ha4eHMM CTENEeHW € MCMOJIb30BaHUEM (IIpH
HE00XO0/IMMOCTH ) HHCTPYMEHTAIIBHBIX CPEJICTB.

3anucbIBaHUE KOpPHS N-H CTENEeHW B BUJAE CTENEHH C JIpob-
HBIM TIOKa3aTesneM U Hao0opoT.

@opMyIMpOBAaHHUE CBOWCTB CTENEHEN. BhunciieHne crenenen
C pPaLMOHAIBHBIM I0KA3aTeJIEM, BBIIOJHEHNUE IIPUKUIKHU 3HA-
YEHUs CTEIICHH, CPAaBHEHUE CTEIICHEH.

[TpeoOpa3oBaHue YMCIOBBIX M OYyKBEHHBIX BBIpaXXEHUH, CO-
JIepKalMX CTENEHU C MPUMEHEHUEM CBOMCTB. Pelenue mo-
Ka3aTeIbHbIX YPAaBHEHUM.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEN IPH BbI-
YUCJIEHUU CPEIHUX, ACIIEHUN OTPE3Ka B «30JIOTOM CEYEHUN.
Pelmenre nmpukiagHelX 3a1a4 Ha CJI0KHBIC TPOLICHTHI.

IIpeoGpa3oBanus ajareod-
pan4YecKuX BbIPaKeHHU

BremmonHenne mpeoOpazoBaHUi BBIpaXEHHH, MNPUMEHEHHE
(dbopMys, CBS3aHHBIX CO CBOMCTBAMHU CTETECHEH W Jorapud-
MOB.
Ornpenenenne 00J1aCTU JOMYCTUMBIX 3HAYCHHUH Jorapudmu-
4ecKoro BbIpakeHUs. PemieHue nmorapuMUYecKux ypaBHe-
HUH.

OcHOBHbIE IOHATHS TPH-
TOHOMETPHUH

W3ydyeHne paauMaHHOIO METO/Aa U3MEPEHHUs YIJIOB BpAICHHUS
W UX CBSI3U C TPaaycHON Mepoil. 300pakeHne yrioB Bparie-
HUSl Ha OKPYXHOCTH, COOTHECEHHME BEJIMYUHBI yrja C €ro
PacroI0KEHUEM.

@OopMyJIMpOBaHUE  ONPEACICHUN  TPUTOHOMETPUYECKHUX
(GyHKUUH Ul YTII0B IOBOPOTA U OCTPBIX YIJIOB IPSIMOYIOJIb-




HOI'0 TPCYTOJIbHUKA U 00BICHEHHNE UX B3aHMOCBS3H.

OcHOBHbBIE TPUI'OHOMET-
PUYECCKHE TOKIACCTBA

[IpruMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKIECTB IS
BBIYHMCJICHHS 3HAYEHUW TPUTOHOMETPUYECKUX (DYHKIMH TI0
OJHOU U3 HUX.

IIpeoOpa3oBanusi npo-
CcTefilMX TPUTOHOMETPH-
YeCKHMX BbIpasKeHU

W3ydyeHrue OCHOBHBIX (DOpPMYNI TPUTOHOMETPUU: (POPMYJIBI
CJIOXKCHHSI, YABOCHUS, IPeoOpa30BaHUsI CYMMBI TPUTOHOMET-
pUYecKuX (pyHKIUN B IPOU3BEICHUE U MIPOU3BEACHUS B CyM-
MYy U MPUMEHEHUE MPU BBIUUCICHUU 3HAYCHUS TPUTOHOMET-
PHYECKOT0 BBIPAXEHUS U YIPOIICHHUS €ro.

O3HaKOMJIEHHE CO CBOMCTBaMHU CHMMETPUU TOUEK Ha €H-
HUYHON OKPYXHOCTU U MPUMEHEHUE UX AJIA BhIBOAa GopMyI
MIPUBEJICHUS.

IIpocreiimme TPUroHo-
MeTpH4YecKHue YpaBHEeHHUs
U HepaBeHCTBA

Pemenne mo dopMynaM u TPUTOHOMETPUYECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.

[IpumeHneHne OOIMIKUX METOJIOB PELICHUs] YpaBHEHU (IIpHBe-
JICHHE K JMHEHHOMY, KBaJIpaTHOMY, METOJ PAa3J0KEHHs Ha
MHOJKUTEJH, 3aMEHbI MePEMEHHON) MpPU PEIICHUU TPUTOHO-
METPUYECKUX YPAaBHCHUH. YMEHHUE OTMEYaTh Ha Kpyre penie-
HUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC,
APKTAHI'€HC YUCJIA

O3HaKOMJICHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPHYECKUX
byHKIHi.

N3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaH-
reHca uucia, (GOpMYJIUPOBaHUE WX, W300pAKEHUE Ha €/IH-
HUYHOW OKPY)KHOCTH, MPUMEHEHHUE IPH PEIICHUH YpaBHeE-
HUI.

®yukuuu. IlonssiTue o He-
NpepbIBHOCTH QYHKIHUHU

O3HaKkoMJIEHHE C MOHSTHEM NEPEMEHHOM, IpUMepaMu 3aBU-
CHMOCTEN MEXIy IEPEMEHHBIMHU.

O3HakoMJIEHHE ¢ MOHSTHEM TpaduKa, onpeesieHue MpuHaI-
JEKHOCTH TOYKHU Tpaduky ¢yHkiuu. Onpenenenue mo gop-
MyJie IpOCTeHIIIel 3aBUCUMOCTH, BHIa ee Tpaduka. Beipaxke-
HUe 1o (popMysie OAHOI epeMeHHON uepe3 Ipyrue.
O3nakomieHue ¢ ompeneiaeHueM (yHkiuu, hopmyaupoBa-
Hue ero. HaxoxeHnue o6iactu onpeeneHust 1 00J1acTH 3Ha-
YeHUN QYHKIMH.

CBoiicTBa QyHKIUH.
I'paduyeckast uHTEpHIpE-
Tanud. [Ipumeps! PpyHK-
HMOHAJIbHBIX 3aBUCUMO-
cTeil B peajibHBIX Npolec-
cax U sIBJICHHUSIX.

O3HakomileHHE ¢ MpUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCHMO-
CTEH B pEAIbHBIX IPOLECCAX U3 CMEXHBIX TUCHUIUINH. O3Ha-
KOMJIEHHE C JOKa3aTEJIbHBIMH PAaCCYKICHUSIMH HEKOTOPBIX
CBOICTB JMHEHHON M KBaJApaTUUYHON (YHKIMHA, POBEACHHE
WCCIICIOBaHMsI JTUHEHHOW, KyCOYHO-JIMHEHHOH, JpoOHO-
JUHEHHON W KBaJpaTHUYHOM (YHKIMM, MOCTPOEHHE HUX Ipa-
¢uxoB. IToctpoenne u urenue rpaduxos ¢pyHkumid. Mccie-
JoBaHHE (PYHKIUU.

CocrapneHue BUA0B (GYHKIMN MO JaHHOMY YCIIOBHIO, pelle-
HUE 33/1a4 Ha SKCTPEMYM.

Beinonnenue npeobpa3oBanuii rpaduka QyHKIMH.

OopatHbie pyHKUMHU

N3yuenue nonsTus oOpatHoM (yHKIMU. O3HAKOMJIEHHE C
NOHATUEM CIIOKHOW (QyHKIMH. [IpumeHenne cBoicTB PyHK-
UM TpU KCCIECTOBAHUMU YpPaBHEHUN U PEIICHUHU 3a7ad Ha
KCTPEMYM.

CreneHHble, MOKA3ATE/Ib-
Hble, Jorapupmmuyeckue
U TPUTOHOMETPHYECKHUe

Bbruucnenne 3HayeHuid (QYHKUUH 1O 3HAYCHHUIO apryMEHTa.
OnpezneneHye NOJI0XKEHNUS TOYKU HA TpaduKe 10 ee KOOpau-
HATaM 1 Ha00OPOT.




¢ynkuuu. OoparHbie
TPUTOHOMETPHYECKHE
byHkunn

Hcnonp3oBanne cBOMCTB GYHKIMMA TSI CPAaBHEHUS 3HAUYCHUNA
CTeTeHeH U JorapuQmoB.

[Toctpoenue rpaduKoB CTENEHHBIX M JIOrapu(pMUUECKUX
GbyHKINHA.

Pemienue noka3zaTenbHbIX U JOrapu(MUUECKUX ypaBHEHUN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HakoOMJIEHHE C TOHSITHEM HENPEPHIBHOW MNEPUOAMYECKON
¢bynkuuu, GopMyIHpOBaHUE CBOWCTB CHHYCa U KOCHHYCA,
HOCTPOCHHE UX IPaUKOB.

O3HaKkOMJICHHE C TOHATHEM TapMOHHUYECKHX KOJICOaHUH H
IpUMEpaMu TApPMOHUYECKUX KOJEOaHUH JUlsl OnHMcaHus Ipo-
IIECCOB B (PU3MKE U APYrux 00JacTAX 3HAHUS.

O3HakOMJICHHE C IOHSATHEM pPa3pbIBHOM INEPUOIUYECKOU
¢bynkunu, GopMyIHpOBaHUE CBOMCTB TaHTEHCA U KOTAHTCH-
ca, IOCTPOEHHE UX IrpauKOB.

[Ipumenenne cBOWCTB (YHKIMUA Ui CpaBHEHHS 3HAUCHHMA
TPUTOHOMETPUUYECKUX (DYHKLHUH, pelIeHUs] TPUTOHOMETpHYE-
ckux ypaBHeHuil. [loctpoenue rpadukoB oOpaTHBIX TPHUTO-
HOMETPUYECKUX (DYHKIUI W OmpenesieHue Mo rpagukam ux
CBOMCTB.

BrinonHenue npeoOpa3oBaHusi rpaguKOB.

YPaBHeHI/Iﬂ U HEPaBCH-
CTBa

O3HakOMJIEHHE C MPOCTEHIIMMU CBEICHUSIMU O KOPHSX aj-
reOpandyeckux ypaBHEHHH, NOHATHAMM HCCIEIO0BaHUS ypaB-
HEHUU U CUCTEM YpaBHEHUM.

N3yyenue Teopur paBHOCUIBHOCTH YPAaBHEHMU U €€ IpHUMe-
HeHud. [IoBTOpeHue 3anucu pemeHus CTaHJapTHBIX ypaBHE-
HU, IpUEeMOB MpeoOpa3oBaHusl YpaBHEHUM JUIsl CBEIEHUS K
CTaHJAPTHOMY YPAaBHEHMIO.

HAYAJI

A MATEMATHYECKOI'O AHAJIM3A

IHocaenoBareJbLHOCTH

O3HaKoMJIEHHE ¢ TIOHATHUEM YHCIOBOM MOCJEI0BATEIbHOCTH,
crocobamMu ee 3aJaHusl, BHIYHUCICHHUSIMH ee dieHoB. O3Ha-
KOMJIEHHE C MOHSATHEM IIpejiena nocieaosareabHoctu. O3Ha-
KOMJICHHE C BBIYHCIEHUEM CYMMBbI OECKOHEYHOT'O YHCIOBOTO
psila Ha TPUMEPE BBIYUCICHHUS CyMMbl O€CKOHEYHO YOBIBa-
IOLIEN T€OMETPUYECKON ITPOrPECCUN.

Pemenue 3aga4 Ha mpuMeHeHUE POPMYITBI CyMMBI OECKOHEY-
HO YOBIBaIOIIEH TeOMETPUIECKOM MPOTPECCUH.

IIpousBoaHas u ee npu-
MEHeHHe

O3HaKOMJIEHHE C TOHATHEM MTPOU3BOTHOM.

N3yuenne u GopMynupoBaHUE €€ MEXAaHHMYECKOTO U TeOMeT-
PHYECKOT0 CMBICIIA, U3YUYEHHE aJlTOPUTMa BBIUYMCIICHUS MPO-
M3BOJHON HA MPUMEPE BBIUMCIIEHUS] MTHOBEHHOU CKOPOCTH U
yTII0BOTO KO3 puImenTa KacareabHOM.

CocraBneHue ypaBHEHUs KacaTeJIbHOU B 00IeM Buje. Y CBO-
eHue mpaswi auddepeHIupoBanus, TaOIUIBI MPOU3BOIHBIX
AIIEMEHTApHBIX (PYHKIMH, MpuMeHeHue st auddepeHupo-
BaHUs (YHKUIMHA, COCTAaBJIEHUS YpaBHEHHS KacaTeIbHOM.
W3yueHne TeopeM O CBSI3U CBOWCTB ()YHKLUHU M TPOU3BOJI-
HOH, GOPMYIHPOBKA HX.

IIpoBeneHne ¢ NOMOLIBIO IPOU3BOJHON HCCIEAOBAHUS
byHKIMH, 3a1aHHON (POPMYITOi.

YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLIHMU U MPOU3BOJIHOU IO
uX rpaduxam.




[IpuMmeHeHne npou3BOJHOM [JIsl pEUICHUs 3ajlad Ha HaXOX-
JCHUC HaI/I6OJIbH_IeI‘O, HAUMCHBIICTO 3HAUYCHHS M HA HAXO0XK-
JIEHNE PKCTpEMyMa.

IlepBooOpa3nas u uHTe-
rpaJ

O3HakOMJICHHE C TIOHATHEM HHTErpaia M TepBOOOpa3HOM.
N3y4yenune mpaBuia BRIYUCICHUS MIEPBOOOPA3HON U TEOPEMBI
Herorona— JlelioHuna.

Pemenne 3ama4 Ha cBA3b MEepPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYUCIICHUE [TEPBOOOPA3HOM ISl JAaHHOH (DYHKITHH.
Pemenne 3agay Ha MpUMEHEHNE UHTETPAa JUISl BBIYUCICHHS
(U3NUECKUX BEJTMYMH U TUIOIIAICH.

KOMBHHATOPHK

A, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

OcHOBHbIE IOHATHSI KOM-
OMHATOPUKH

N3yuenne npaBuia KOMOMHATOPUKH U MPUMEHEHHE IPU pe-
IIEHUY KOMOMHATOPHBIX 3a/]au.

Pemenne KOMOMHATOPHBIX 3aa4 METOJOM Iiepebopa U IO
IIPABUIIy YMHOKEHUS.

O3HaKOMIICHHE C MOHATHUSAMU KOMOMHATOPUKHU: pa3MeIleHu-
MU, COYETAHUSAMH, NEPECTAHOBKAaMU U (OpMyNIaMu JUIs UX
BeruucieHus. OObsicHeHHe W puMeHeHne (GpopMmys sl BbI-
YHCJIEHUS pa3MEILEHUH, IEPECTaHOBOK U COYETaHU Mpu pe-
meHuu 3ajnad. O3HakomieHue ¢ 6uHomom HproToHa M Tpe-
yrosnbHUKOM Ilackans. Pemienune nmpakTuueckux 3azad ¢ M-
110JIb30BAHNEM NOHSITUN U IIPaBUJI KOMOMHATOPUKH.

DJIeMeHThI TeOPUH Bepo-
SITHOCTE

W3ydyeHne  KJIACCMYECKOIO  ONPEHEJICHUS  BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccMmoTpeHune npuMepoB BBIYUCIICHUS BEPOATHOCTEN. Peme-
HUE 3aJ7]a4 Ha BBIYMCIIEHUE BEPOSATHOCTENW COOBITHH.

IIpeacrasienue 1aHHbIX
(Tabauubl, IUATPAMMBI,
rpadpuxn)

O3HakoOMJIEHUE C MPEACTaBICHUEM YHCIOBBIX JAHHBIX U MX
XapaKTEPUCTUKAMHU.

Pemenne npaktuyeckux 3aad Ha 00pabOTKY YHCIOBBIX JaH-
HBIX, BBIYUCIIEHUE UX XapPAKTEPUCTHK.

I'EOMETPUA

IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa M MPHUBEACHUE JI0KA3aTEIbCTB IPU3HAKOB
B3aMMHOI'O PacCIOJIOKEHUS MPSAMBIX M IUIOCKOCTEH. Pacmo-
3HABaHME Ha 4YepTekaxX U MOJAEIAX Pa3JINYHbIX CIIy4aeB B3a-
MMHOI'O PACIIOJIOKEHHS MPSAMBIX U IUIOCKOCTEH, apryMEeHTH-
pOBaHuE CBOUX Cy)JIeHHU. DOpMyIupOBaHUE ONpEIEICHUM,
IIPU3HAKOB U CBOMCTB NMapajUIEIbHBIX U MEPHEHAUKYIISPHBIX
IIJIOCKOCTEN, IBYTPAHHBIX W IMHEWHBIX YIJIOB.

BrInonHeHNe MOCTPOEHUS YIJIOB MEXY NPSAMBIMH, IPSIMOH U
IJIOCKOCTBIO, MEXKIY IUIOCKOCTSMH IO ONHCAHHUIO U Paclo-
3HAaBaHME UX HA MOJIEIISIX.

[IpuMeHeHrne PU3HAKOB M CBOWMCTB PAaCIOJIOKEHUS MPSMBIX
U IJIOCKOCTEW IIPU PEIICHUH 3a1a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYHPOBAHHUE HA MOJIEISIX
NEPIEHUKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, NMPSIMBIX, Ia-
pPAJUIETBHBIX IUIOCKOCTEH, YIVIOB MEXJY MNPSIMOM M IUIOCKO-
CTBIO U 00OCHOBaHHUE TIOCTPOCHHUSI.

Pemenne 3amay Ha BBIYMCIIEHUE T€OMETPUYECKUX BEINYMH.
Onucanue paccTosiHUS OT TOYKH 1O IUIOCKOCTH, OT MPSIMOM
JI0 TUIOCKOCTH, MEXAY IIJIOCKOCTSIMHU, MEXNY CKPEIIHUBAIO-
IIUMUCS TIPSMBIMH, MEXJy NPOU3BOJBHBIMU (HUTypamMH B
IIPOCTPAHCTBE.




MHororpaHHMKH

Onucanue U XapakTepUCTHKA Pa3IMYHBbIX BUIOB MHOIOIpaH-
HUKOB, IIEPEYUCIICHUE UX IIEMEHTOB U CBOWCTB.
N300paskeHre MHOTOIPaHHUKOB U BBIIIOJHEHUE MOCTPOCHMS
Ha U300pakKeHUAX U MOJAEIAX MHOIOI'PaHHUKOB.

BbruncneHue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTpaH-
CTBEHHBIX KOH(UTYpalHusix, apryMEHTHPOBAHUE CBOUX CYXK-
JeHUH. XapakTepUCTUKAa U H300pakKEHUE CEUeHHs] MHOIO-
IPAHHUKOB, BBIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.
[TocTtpoenue npocredux cedeHui KyOa, MpU3Mbl, TUpaMU-
nbl. Ilpumenenune (akToB W CBEACHHMN W3 IJIAHUMETPUH.
O3HakoMIIeHHE C BHJIaMU CUMMETPHIl B IIPOCTPAHCTBE, Gop-
MYJIUDOBAaHHUE OIIPEACIICHUM M CBOMCTB. XapaKTepUCTUKA
CUMMETPHUH TEJI BPAIlCHNUsI 1 MHOTOTPAHHUKOB.

IIpuMeHeHne CBOWCTB CUMMETPHUU IIpU pelIeHHH 3anad. Mc-
H0JIb30BaHKUE NMPUOOPETEHHBIX 3HAHUM JJI MCCIEJOBAaHUS U
MOJICJIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOTOTPAHHUKOB M BBINOJIHEHHUE
PHUCYHKOB IO YCJIIOBUSIM 33]1a4.

TeJsia 1 MOBEPXHOCTH
BpallleHUusA

O3HakoMJIeHHE C BHJAMM Tell BpalleHus, GpopMyaupoBaHue
UX OIPECIICHUI U CBOWCTB.

@opMyIMpOBAaHUE TEOPEM O CEYEHHMH Ilapa IUIOCKOCTBIO U
TUIOCKOCTH, KacaTeNIbHOU K cdepe.

XapakTepucTUKa U M300pakeHUe Tesl BpallleHus, UX pas-
BEPTKH, CEUCHUS.

Pemenue 3a1a4 Ha MOCTPOEHUE CEYECHU, BBIYUCIICHUE [UIUH,
paccTosHuM, yrioB, miomaaei. [Iposeaenne noka3zarenbHbIX
pacCyXI€HHUMH IIpU PELICHUH 3a1a4.

IIpuMeHeHne CBOMCTB CUMMETPUM INPU PELICHHWH 33]a4d Ha
TeJa BpalleHus, KOMOUHALIMIO Tell.

N300paxeHre OCHOBHBIX KPYIJIBIX TeNl M BBIIOJHEHHE pH-
CYHKA I10 YCJIOBUIO 3aJa4H.

I/I3Mepe}mﬂ B reOMETpUM

O3HakoMJIEHHE C MOHATUSAMU IUIOLIAAN U 00beMa, akchoMa-
MU U CBOMCTBAMH.

Pemenue 3agau Ha BbIYMCIIEHUE TUIOLIA/IEN MJIOCKUX QUTyp ¢
IPUMEHEHHEM COOTBETCTBYIOIIMX (hopMyn U (akTOB U3 IJja-
HuMeTpuu. M3ydeHue TeopeM O BBIUUCICHUH O0OBEMOB MpO-
CTPAHCTBEHHBIX TeJl, pelIeHue 3a7a4 Ha NMpUMeHeHue ¢op-
MyJl BbIUUCIIEHUS 00beMoB. M3yuenue popmyn ans BeIYHUC-
JEHUS MJIOLAAEH IOBEPXHOCTEH MHOIOTPAHHUKOB M TEN
BpallleHusl.

O3HaKOMJIEHHE C METOJOM BBIYMCIIEHUS TUIOLIAIN TOBEPXHO-
ctu cepsrl. Pemenue 3ai1ay Ha BBIYUCIIECHUE IUIOIIAJEH MO-
BEPXHOCTH IIPOCTPAHCTBEHHBIX TEI.

KoopanHatsl 1 BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. M3ydeHue aexkapToBoi
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10 3aJaH-
HBIM KOOpPJMHATaM TOYEK W IJIOCKOCTEW, HaX0XKJIECHHE KOOp-
JIMHAT TOYEK.
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O6opynoBanue yuyeOHOro KabuHeTa « MareMaTrkay
® [10CaJI0YHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCs;
e pabouee MECTO MPEIoIaBaTeNs;

® CTEH/bI;
® MaKeThI,
® MOJICIIH;
® KAJIbKYJISATOPBI.

Texuuueckue cpeacTBa od0ydyeHusi: madbopatopust «KOMIBIOTEPHOTO TECTUPOBAHUS
(KOMIBIOTEPHI C JIMLEH3MOHHBIM NIPOIPAaMMHBIM 00€CII€YeHUEM, ayJUTOPHAs TOCKA MYJIbTUMEAN -
Hast) U «TexHU4ecKux cpencT» (MyIbTUMEIUITHOE 000PYIOBAHUE).

5.2 UndopmanuoHHoe obOecrieyeHue 00ydeHusl
Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U3aaHnil, UHTepHeT-pecypcoB, 10MOJHUTEIbHOI
JUTEepaTypbl

OCHOBHAA JIMTEPATYPA

1) Matemaruka: anrebpa U Hadajga MaTeMaTHYECKOro aHamu3a, reomerpus. 10—11 kmacchr:
yue0. ais 00meodpazoBaT. opranu3anuii: 6a3oBeiid u yrayoma. yposau / [IIILA. Anmumos, FO.M. Ko-
nsruH, M.B. Tkauésa u ap.]. — 3-e u3a. — M.: IIpocBemenue, 2018. — 463 c.

2) H.B. Boromornog. 'eomerpusi: yueonoe mocobue mis CI10 / H.B. Boromoinos. — M.: U3n-
B0 IOpaiit, 2019. — 92 ¢ (www.biblio-online.ru).

3) H.B. BoromoroB. Anrebpa u Hadana aHanu3za: yaeoHoe mocooue mast CI1O / H.B. Boro-
MostoB. — M.: U3a-Bo FOpaiit, 2019. — 200 ¢ (www.biblio-online.ru).

JOITOJIHUTEJIBHASA JIMTEPATYPA

1) bammakoB M.U. Matemaruka. COOpHHK 337124 MPpOQUIbHON HATIPABICHHOCTH: yueO. mo-
coOue st CTYJ. YUpexkIeHHu cpell. mpod. oopazoBanus. — M., 2018.

2) BammakoB M.UM. Maremaruka. 3ajauHuk: y4e0. mocoOue i CTYId. YUPSIKIACHHHA Cpel.
npod. obpazosanus. — M., 2018.

HUHTEPHET-PECYPCBI

1) www.fcior.edu.ru (MuadopmaiimoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTEPHAIIBI).
2) www.school-collection.edu.ru (Equnas kosutekiust IU(GPOBBIX 00pa30BaTEIbHBIX

pECYpCOB).
3) www.biblio-online.ru (3nexkrponHas OUOIMOTEUHAS CUCTEMA).

5.3. PexomMenganmuu mo peanusani JMCHUIVIMHBI 1JI UHBAJIUI0B M JIMII ¢ OrPpaHUYCH-
HBIMH BO3MOKHOCTHAMMU 3/10POBbA

5.3.1. Haau4ue cOOTBETCTBYIOIIMX YCJAOBHI peaTu3anuu TUCHUTLTAHBI


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.biblio-online.ru/

Jnst oOyuaroIuxcsi U3 Yicia WHBAJIUIOB U JIUI[ C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3J10POBbSI Ha
OCHOBaHWHW TMHUCHMEHHOTO 3asBJIEHUS 00ydYaromierocs MUCHUILIMHA (TIpodecCHOHaTIbHBI MOMYIIh)
pean3yeTcsi C y4eToM 0COOEHHOCTEeH MCUX0(U3NIECKOTO Pa3BUTHSA, WHANBUYAIbHBIX BO3MOXKHO-
CTEH M COCTOSIHUS 370pOBbs (Janee - WHANBUAYAIbHBIX OCOOCHHOCTEH); obecneunBaeTcst coOIro-
JICHHUE CIETYIOIUX 00X TPpeOOBaHMIA: HCIIOIB30BAHNE CIICIMATIBHBIX TEXHUYECKHX CPEICTB 00Y-
YEeHUS KOJUIEKTUBHOTO M MHAMBUAYAJIHHOTO TOJIB30BAHUS, IIPEIOCTABICHUE YCIYT acCHCTEeHTa (T10-
MOIITHHKA), OKAa3bIBAIOLIET0 TaKOMY OOydaromeMycss HeoOOXOJUMYI0 TEXHHUECKYIO ITOMOIIb, 0bec-
IeYeHHE JAOCTYTa B 3/1aHKSI M TIOMEILICHUS, TJe MPOXOAUT YIeOHBIH Mporece, pa3MelieHne Ha Iop-
tasie OCII HeoOXOAMMBIX MaTEpPHAJIOB JUIsl TEOPETHUECKON MOATOTOBKH, s IAOOPAaTOPHBIX padoT,
MaTepualioB Il CaMOIIPOBEPKU 3HAHUH (KOMIETEHIMH) W MOATOTOBKM K KOHTPOJIO 3HAHUH IO
paszenaM IUCHHUILTUHBI (IPO(ECCHOHATBHOTO MOIYJs),  JPYrue yCJIoBHsA, 0€3 KOTOPBIX HEBO3-
MOYKHO WJIM 3aTPYAHEHO 00y4eHHE MO AUCIUIUTNHE (TIPO(ECCHOHATBHOMY MOIYIIIO).

5.3.2. ObecneyeHue coOJII0IeHUsT 00X TPeOOBaAHMIA

[Tpu peanu3anuu JUCHUILTUHBI (MPOPECCHOHAIBHOTO MOAYJIS) Ha OCHOBAaHUHU MUCHMEHHOTO 3asB-
JICHUS 00yYaroIerocst 00eCIeynBaeTCsl COOIOACHHE CIICIYIOIIUX OOIIMX TPEOOBAHMIA: TPOBEACHHE
3QHITHHA IS CTYJECHTOB-HHBAIUIOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS B OJTHOM
ayJUTOPUU COBMECTHO C IPYTUMHU O0yYarOIIUMHUCS, HE HMEIOLIIMMH OI'PAaHHMYCHHBIX BO3MOKHOCTEH
3JI0POBBSI, €CJIH 3TO HE CO3/IaeT TPYAHOCTEH I 0OYJAIOIINUXCS; MPUCYTCTBHE B ayJTUTOPUU acCH-
CTEHTa (aCCUCTEHTOB), OKA3bIBAIOLIETO(UX) 00yUJaIOIUMCS HEOOXOIUMYI0 TEXHUYECKYIO TIOMOIIb C
YUETOM WX WHIUBUIYaTbHBIX OCOOCHHOCTEH Ha OCHOBAHHH IMMCHbMEHHOTO 3asIBJICHUS; MTOJIb30BAHNE
HEOOXOJMMBIMU OOYYAIOUIMMCS TEXHHYSCKUMH CPEICTBAMH C YYETOM HMX WHIMBHIYalbHBIX OCO-
OCHHOCTEH.

5.3.3. JloBenenue uHpopManuu 10 CBeIeHHS O0YyYAIIIUXCH C OTPAHMYEHHBIMH BO3-
MOKHOCTSIMM 3/10POBbSI
Bce nokanpubie HopmaTuBHble akThl OCII «BKMPIIK» mo Bompocam peanu3zanivud AUCIUIUIMH
(mpodeccoHaNbHBIX MOJIYJEH) TOBOIATCS OO CBEACHUS OOYYArOIIMXCS C OTPaHHMYEHHBIMH BO3-
MO>XHOCTSIMH 37J0POBbSI B IOCTYITHOU JUIsl HUX (popme.

5.3.4. Peanu3anus yBeJHYeHHUS MPOIOIKUTETHHOCTH MPOXOKIECHUS MPOMEKYTOUHOM
aTTeCTAMHU MO0 OTHOIIEHMI0O K YCTAHOBJICHHON NMPOJO/LKMTEIBHOCTH IS 00y4YaKIIerocst ¢
OrpaHUYeHHBIMHU BO3MOKHOCTSAMH 310POBbSI

[IponomKUTENBHOCTD MPOXOKIACHUS MPOMEKYTOUHOM aTTECTAIlMM [0 OTHOILIEHUIO K yCTa-
HOBJICHHOW TMPOJOKUTEIILHOCTH YBEJIMYUBACTCS 0 MHUCHbMEHHOMY 3asiBJICHUIO OOYJaroIierocs ¢
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI; MPOAOJIKUTEIBHOCTh HSK3aMEHA, IMPOBOJAMMOIO B
NMUCbMEHHOU (hopme yBennuuBaeTcs He MeHee yeM Ha 0,5 Jaca; MpoJoKUTEIbHOCTh TTOATOTOBKH
oOyuJarorerocsi K OTBETy Ha 9K3aMeHe, MPOBOJUMOM B YCTHOU popme, — He MeHee ueM Ha (0,5 vaca;
MIPOJIOJDKUTENIEHOCTh OTBETa 00YYaroIerocsi Mpyu yCTHOM OTBETE YBEIIMYMBAETCS HE 0oJiee 4YeM Ha
0,5 gyaca
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