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IHHOACHUTEJIBHASA 3AIIMCKA

[TpuopuTeTHBIMH LIENIAMU 00YyUEHHSI MaTEMaTHUKe B 5—6 Kitaccax sSBISIOTCS:

® MPOJOJIKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHUYECKUX MOHATHH (YUCIIO, BETMYMHA, TeOMETpUYecKas Gpurypa), 00ecreunBaronmx
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTUYECKOTO 00pa3oBaHus 00yUarOIINXCs;

® Ppa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUdaroluxcsl, IO3HaBaTEIbHOM aKTUBHOCTH, UCCIIEI0BATENbCKIUX YMEHUMN, HHTEpEca
K U3YYCHUIO MAaTCMAaTUKH,

e TOJBEACHUE 00YJAIONMMXCs HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3M MAaTEMaTHUKU M OKPY)KAIOIIETO MUPA;

e (dopmupoBanue (YHKIIMOHATHHOM MAaTEeMaTHYECKOW TpaMOTHOCTH: YMEHHS Paclo3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEabHBIX KU3HEHHBIX
CUTyalludaX, NPUMCHATb OCBOCHHLIC YMCHUA I PCIICHHA MPAKTUKO-OPUCHTHPOBAHHBLIX 3a4a4, UHTCPHIPECTUPOBATH IMOJYYCHHBIC PE3YyIbTAaTbl U
OIICHMUBATh UX HAa COOTBETCTBUEC HpaKTquCKOfI CUTyaluu.

OcHOBHBIC JIMHHW COJIEpP)KaHUS Kypca MaTeMaTHKH B 5-6 Kimaccax — apudMeTHYeckas W T'eOMETpPHUYECKas, KOTOphIC Pa3BUBAIOTCS
MapajuiebHO, KaXkJas B COOTBETCTBHHM C COOCTBEHHOW JIOTMKOW, OJIHAKO, HE HE3aBUCHMO OJHA OT JPYyrod, a B TECHOM KOHTAaKTe |
BSaHMOJIefICTBI/II/I. Taxxe B KypC€ MaTEMAaTUKH MPOUCXOAUT 3HAKOMCTBO C 3JIEMCHTaAMU anre6pm 7 OTINCATEIILHOM CTaTHUCTHKH.

I/I3yquI/Ie apI/I(l)MeTI/I‘IeCKOFO Marepurajia HAYMHACTCA CO CHUCTEMATU3allul U Pa3BUTUA 3HAHUH O HaTypaJbHBIX YHUCJIaX, MOJYYCHHBIX Ha
YpOBHE HadaJgbHOTO 0011ero oOpasoBanus. [Ipy 3TOM COBEpIIEHCTBOBaHHE BHIYMCIUTENILHON TEXHUKH U (POPMHUPOBAHNE HOBBIX TEOPETHUECKUX
3HAHUNA COYETAeTCs] C PA3BUTHEM BBIUHCIUTENBHOM KYNbTYpbl, B YaCTHOCTH € OOydye€HHEM NpOCTEHIINM MpHUEMaM TMPUKUIKA U OLEHKU
pe3ynbTaTOB BBIUMCICHUN. M3yueHue HaTypajdbHBIX 4YMCEN MpPOJOJDKaeTcss B 6 Kjacce 3HAKOMCTBOM C HAyalbHBIMU TOHSATHUSMH TEOPHH
JeTMMOCTH.

Hauano u3ydeHnnst 0OBIKHOBEHHBIX U JICCATHYHBIX APOOEH OTHECEHO K 5 Ki1accy. DTO MEPBBIN 3TAll B OCBOCHHH APOOEH, KOT1a IPOUCXOIUT
3HAKOMCTBO C OCHOBHBIMU HJIESIMHU, MOHSATUSMH TeMmbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Opo0eil B MOJTHOM 00bEME MpeAlIecTBYET
W3YYCHUIO JECATUYHBIX ApoOed, YTO 1eNecoo0pa3HO C TOYKH 3PEHMsS JIOTMKH HW3JIOKEHUS YHCIOBOW JIMHUM, KOTJa MpaBWia JIEHCTBUI C
JECSITUYHBIMH APOOSIMU MOKHO 000CHOBATh YK€ U3BECTHBIMU aJITOPUTMAMHU BBITIOTHEHUS JEMUCTBHI C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C
JNECSITUYHBIMH JIPOOSMU PACIIUPUT BO3MOKHOCTH JJIsSi TOHMMAaHUSA OOY4YarolMMUCS MPHUKIAJHOTO MPUMEHEHHUS HOBOM 3allUCH MPU HU3YYEHUU
JOPYrUxX MpeIMEeTOB M NpU MPaKTUYECKOM Hcmojb3oBaHuu. K 6 kimaccy oTHec€H BTOpOW H3Tanm B HM3YyYEHUH JpoOei, Tle MPOUCXOTUT
COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHUsS U MpeoOpa3oBaHUs ApoOel, OCBOCHHE HOBBIX BBIYUCIUTENIBHBIX aJTOPUTMOB, OTTAUMBAHHUE TEXHHUKHU
BBIYHCIICHUH, B TOM YHCJIe 3HAYECHUI BBIPAKECHUM, COJEPIKAIINX U OOBIKHOBEHHbBIC, U JECATUYHBIC APOOU, YCTAHOBJICHHUE CBSI3EH MEX]y HUMH,
paccMoTpeHue MpUEMOB pellieHus 3a1a4 Ha ApoOu. B Havane 6 kiacca mpouCcXoIuT 3HAKOMCTBO C MOHSITHEM MPOLIEHTA.

Oco0eHHOCTBIO U3YUEHUS MOJIOKUTETBHBIX U OTPHUIIATENBHBIX YUCEI SIBISETCS TO, YTO OHU TaKXKE€ MOTYT pacCMaTPUBATHCA B HECKOJIBKO
stanoB. B 6 knacce B Hauane u3yueHus TeMbl «llonokuTenbHble W OTpULIATEIbHBIE YMCIA» BbLAEIsAeTCs noarema «llenble yncia», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHMILIATEIbHBIMU YHUCIAMU U JACUCTBUSAMHU C MOJIOKUTEIBHBIMM U OTPULIATEIBHBIMU UYKCIAMU MPOUCXOJUT HAa OCHOBE
COJIePKaTeNbHOTO MOAX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTH 00YyUYaIOIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATHSIMU



TEMBbl, B TOM YHCJE€ W C IMpPaBUJIaMH 3HAKOB TPH BBHINIOJIHEHUH apu(pMeTHUecKux AeUcTBUil. M3ydeHue panMoHAIBHBIX YHCET Ha 3TOM HE
3aKOHYHTCS, a Oy/eT MPOJI0IDKEHO B Kypce alreOpsl 7 Kiacca.

[Ipn oOyueHWM pEIICHHUIO TEKCTOBBIX 3a7ad B 5—6 Kiaccax HUCHONB3YIOTCS apudmernueckue npuéMmel perneHus. Ilpu oTpaboTke
BBIUMCIIATEBHBIX HAaBBIKOB B 5—6 KJlaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/laud CICAYIOIIUX BUAOB: 3a7aydl Ha JBW)KCHHE, HA YacTH, Ha
MOKYIIKH, HAa padOTy M MPOM3BOIUTEIHLHOCTh, HAa MPOLEHTHI, Ha OTHOUICHUs U mpornopiun. O0ydaronmecs 3HaKOMATCS ¢ MPHEMaMU PELICHHS
3aa4d epebopoM BO3MOKHBIX BAPHAHTOB, ydaTcs padoTaTh ¢ WHGOpMAaINUeH, MpeICTaBIeHHOH B popMe TaOInIl WK AUarpamMM.

B mporpamme ydebHOro Kypca «MartemaTHkay HpPeayCMOTPEHO (POpMHpOBAHHE MPOTEICBTHUECKHX alreOpandecKux IpeACTaBICHUH.
BbykBa kak CHMBOJI HEKOTOPOTO YKCJa B 3aBUCUMOCTH OT MaT€MaTH4YE€CKOIO0 KOHTEKCTAa BBOJUTCS MOCTENEHHO. BykBeHHas CHMBOJIMKA HMIMPOKO
HCIOJIb3YEeTCSl MPEKJE BCEro Ui 3alUCH OOLIMX YTBEPKICHUH U NpeUIoKeHUH, (OpMys, B YaCTHOCTH JUIS BBIUMCIEHHS] T€OMETPUUYECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B nporpamme ydyeOHOTO Kypca «Maremaruka» IMpeacTaBieHa HarjsaHas IeOMETpusi, HalpaBieHHas HAa pa3BUTHE OOpPA3HOTO MBILIUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpa)XKeHUs, M300pa3uUTENbHbIX YMEHHH. ODTO Ba)KHBIM 3Tall B U3y4YEHUU TE€OMETPHUM, KOTOPBIA OCYIIECTBIAETCS Ha
HarJIJHO-TIPAKTUYECKOM YPOBHE, ONMUPAETCs Ha HArjsgHO-00pa3HOE MbllUIeHHe oOydaromuxcs. bonblnas posib OTBOAUTCS MPAKTUUYECKOM
NEeSITEeIbHOCTH, OMBITY, AKCIEPUMEHTY, MojenupoBaHuio. OOyyaroniyecss 3HAKOMATCS C TEOMETPUYECKHMMH (UTypaMu Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C MX MPOCTEUIINMHU KOH(MUTYpalUsIMH, ydaTcs M300pa)kaTh WX Ha HEJIMHOBAaHHOM M KJeTyaTol Oymare, paccCMaTpUBAaIOT HX
mpocreime cBoicTBa. B mpoiiecce m3yueHus HaryisggHON reoMeTpUH 3HaHMs, MOJIydeHHble OOYyYarolIMMHCS Ha ypOBHE HAYaJIbHOTO OOIIEro
o0pa3oBaHusl, CHCTEMaTU3UPYIOTCSA U PACIIUPSIOTCS.

CornacHo yueOHOMY IIJIaHY B 5—6 Kjaccax M3y4daeTcsi MHTeTPUPOBAHHBIN TpeaMeT «MaTtemaThka», KOTOPhIN BKITIOUAeT apru(pMETHUECKUN
MaTepHal U HarJIaIHyI0 T€OMETPHIO, a TAK)Ke MPOTEIEBTUUECKIE CBEICHUS U3 anreOpbl, 3JIeMEHTHI JIOTUKH U Havajia OUCATeIbHOM CTaTUCTHKHU.

Ha u3yuenne yge6HOro Kypca «Matemarukay otBoautcs 340 gacos: B 5 kimacce — 170 gacos (5 wacoB B Hezeno), B 6 kimacce — 170 gacos
(5 gacoB B HezeN0).

BocnurareabHbli MoTeHUHA npeaMeTa «Mamemamuka) peaansyercs yepes:

noOyxJIeHIe 00yJaronuXcsi COOMI0AATh Ha YPOKe OOIETPUHSATHIE HOPMBI MIOBEACHHUS, TPaBUIIa OOIIEHUS CO CTapPIIUMHU (TIearori4ecCKUMHU
paboTHUKAMU) ¥ CBEPCTHUKAMHU (0OyJaIOIIMMHUCS ), TPUHILIUIIBI YUeOHOU JUCIMILTUHBI U CAMOOpTraHu3alui. MeTo bl ¥ TPUEMBI: 00CYXKIeHHE
MIPaBUJI OOIICHHSI CO CTAPIIUMHU (YUUTEISIMU) U CBEPCTHUKAMU(IIKOJIbHUKAMU ), TPUHITUIBI y4eOHOM TUCIUIIMHBI U CAMOOPraHU3aIuy;
MIPHUBJICYCHUE BHUMAHUS 00YyJaOIINXCs K ICHHOCTHOMY aCleKTy U3y4aeMbIX Ha YpOKax MpPeMETOB, SIBIICHUHN, COOBITUH uepe3: oOpaleHue
BHHMMAaHHS Ha HPABCTBEHHBIEC ACTIEKTHI HAYUYHBIX OTKPBITUH, KOTOPHIE U3Yy4alOTCs B JAHHBIH MOMEHT Ha YPOKE; Ha MPEJICTAaBUTENIEeH yUEHBIX,
CBSI3aHHBIX C U3YUYa€MBbIMH B IaHHBIM MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPbII OHU BHECIIM B Pa3BUTHE HAIIEH CTpaHbl U MUpa, Ha TIOCTOMHBIE
MOApaKaHUsI IPUMEPHI UX JKU3HH, HA MOTUBBI X MOCTYNKOB. METO/IbI ¥ IPUEMBI: OpraHU3aIus padOThI C MOJy4aeMOil Ha yPOKE COLUAIBHO -
3HaYUMOM nH(pOopMalelt, THUIIMUPOBaHUE €€ 00CYKICHHs, BBICKa3bIBAHUS 00YUAIOLTUMUCS CBOETO MHEHUS, BBIPAOOTKU CBOETO OTHOIICHUS;



MCTOJIb30BAHME BOCIHUTATEIBHBIX BO3MOYKHOCTEH COAEpKaHUs YIeOHOTO IpeaMeTa st GOPMUPOBAHUS Y 00YJAIOLINXCSI POCCUHCKUX
TPaJUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U COI[MOKYJIBTYPHBIX IIEHHOCTEH. MeTO bl U MPUEMBbI: TEMOHCTPAIHS JETSIM IPUMEpa OTBETCTBEHHOTO,
IPaXkIaHCKOTO TIOBEJICHHUS, TIPOSIBIICHUS YEIOBEKOIIOOUS U 10OpOCEpICYHOCTH, Yepe3 000p COOTBETCTBYIOIIUX TEKCTOB ISl UTEHUS, 3aa4 s
pereHus, mpoOJeMHBIX CUTYaIUi sl 0OCYKICHHS B KJlacce);

BKJTIOYECHHE B YPOK HTPOBBIX MPOIIETYP, KOTOPBIE TOMOTAIOT MO/IEPKATh MOTHBALIMIO 00YyUYaIOMIUXCS K MOTYYCHUIO 3HAHHUH, HAJTA)KUBAHUIO
MO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIIEHUH B KJIacce, IOMOTAIOT YCTaHOBIICHHUIO TOOpOXKeIaTeIbHOIH aTMOC(ephl BO BPEMSI YPOKa;

MIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM PabOThI, CTUMYIHPYIONIUX TO3HABATEbHYIO MOTHBAIHIO 00YJaIOIINXCH.

MpUMEHEHHE TPYNTIOBO pabOTHI I pabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOM pabOThI M B3aUMOJICHCTBHIO C
JIPYTUMHU 00y4arOIUMUCS.

BBIOOD M MCTIOJIB30BAHNE HA YPOKAX METOJIOB, METOJIMK, TEXHOJIOTHH, OKa3bIBAIOIIIX BOCITUTATEIHHOE BO3/ICHCTBHE HA TMYHOCTh B COOTBETCTBUHU
C BOCITUTATEBHBIM UEATIOM, IEbIO U 331a4aM1 BOCTIUTAHHS,

WHUIIMHPOBAHUE U TIOIEP’KKA UCCIIEOBATEIBCKON ACATEIBHOCTH IKOJIBHUKOB B (JOpPME BKITIOUEHHUS B YPOK PAa3IIUUHBIX HCCIIEOBATEIBCKUX
3aJJaHAi ¥ 327144, YTO JTAeT BO3MOXXHOCTH 00OYJaIONIMMCS TPUOOPECTH HABBIKM CAMOCTOSITEIIHHOTO PEIICHUS TEOPETHUECKON POOIeMBI,
TeHEPUPOBAHUS M 0POPMIICHHSI COOCTBEHHBIX THITOTE3, YBAXUTEIHHOTO OTHOIICHHUS K UY)KUM HJIESIM, ITyOJIMIHOTO BBICTYIUICHUS,
apryMEHTHPOBAHUS M OTCTAWBAHUS CBOECH TOUKHM 3peHUs. METOIbI M IPUEMBIL: peain3alis HHINBHYaTbHBIX M TPYITOBBIX UCCIIET0BATEILCKUX
MIPOEKTOB.

YCTQHOBJIEHUE YBAKUTEIbHBIX, JOBEPUTEIbHBIX, HE(POPMAIbHBIX OTHOLIEHUH MEXAY YUUTENIEM U YUEHUKaMH, CO3/IaHUE Ha ypOKax
SMOLIMOHAIBHO-KOM(OPTHOM Cpeabl;

COJEPKAHUE OBYYEHUA
5 KJIACC

HarypajibHble ync/ia 4 HyJ1b

Harypanbnoe uucno. Pan matypanenbix uyucen. Yucno 0. M3o0pakeHue HaTypalbHBIX YMCET TOYKAMU HAa KOOPAMHATHOM (YMCIOBOIN)
MPSIMOM.

[lo3unmonHass cucrema cuucieHus. Pumckas Hymepalnuss Kak HOpUMEp HEMNO3MLUMOHHOM cHCTeMbl cuucieHus. JlecatuuHas cucrema
CUMCIICHHUS.

CpaBHeHHE HaTypalIbHBIX YHCEN, CPAaBHEHUE HATYypaIbHBIX yKcel ¢ HynéM. CriocoOsl cpaBHeHUs. OKpyTiIeHHEe HATYpaIbHbIX YHCEIL.

CrnoxeHue HaTypaldbHBIX YHCEN, CBOMCTBO HYJIsl MPHU CIOKEHUWU. BpluuTaHWe Kak JeHCTBHE, OOpaTHOE CIIOXKEHHIO. YMHOXKEHUE
HATypaJlbHbIX YHCEeJ, CBOMCTBA HYIN U €IWHUIBI MPH yMHOXEHHH. J[eleHune Kak JeiicTBHe, 00paTHOE YMHOXKEHUI0. KOMIOHEHTHl AeWCTBUH,
CBs3b MeXIy HUMU. [IpoBepka pesynbrara apudmeTnueckoro aeiictus. [lepemecTutenbHOe U COYETaTEIbHOE CBOMCTBA (3aKOHBI) CIOKEHUS U
YMHOEHHS, pacrpeIeUuTeIbHOE CBOMCTBO (3aKOH) YMHOMKCHUS.



Hcnonb3oBanue OykB /Uit 0003HaUEHHSI HEM3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOMCTB apu(hMETHUECKUX NeHCTBUH.

JlenuTenu v KpaTHBIC YKCIIA, pa3lioskeHrne Ha MHOKUTEH. [IpocThie u coctaBHble uncna. [Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢
OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM [IOKa3aTeNeM. 3alUCh YHUCIIA B BUJIE CYMMBI pa3psAHbIX CIaraeMbiX.

Hucnosoe BelpaxkeHue. Brluncinenne 3Ha4€HUI YMCIIOBBIX BBIPAKEHUN, TOPSAAOK BBIIOJHEHU AeWcTBUN. Vcnionbs30BaHue pu
BBIYHMCIIEHUSAX IEPEMECTUTENILHOTO U COUETATEIBHOIO CBOMCTB (3aKOHOB) CII0KEHHS U YMHOXKEHHUS, PACIPeIeIUTEIbHOTO CBOMCTBA YMHOKEHHUS.

JApodu

[IpencraBinenne o Apodu Kak crocoOe 3amucu 4yacTH BeJW4YUHBL. OOBIKHOBEHHBIE JpoOu. IlpaBuibHBIE W HENMpaBWIbHBIE JIPOOH.
Cwmemannas ApoOk, TPEICTaBICHUE CMEIIAaHHOW IpoOU B BHUJI€ HETPABIIIBHON APOOH M BBHIJCIICHUE IIEJION YaCTH YUCia U3 HEMPAaBUIBHON JIpOOH.
N300paxkenue apoOelt ToukamMu Ha 4ucioBOM mpsMoil. OcHoBHoe cBoiicTBo apodu. Cokpamienue apobeil. [lpuBenenue npoOu K HOBOMY
3HameHatento. CpaBHEHHUE APOOECH.

CrnosxeHue u BbluMTaHue ApoOell. YMHOXKEHHE U JieleHne apo0el, B3auMHO oOpaTHble ApoOu. HaxoxkieHne 4acTy 11e0ro U 1eoro 1o ero
YacTH.

Hecstuunas 3amuch npobeii. [IpencraBnenne necaTnaHoil apodu B BHe 0OBIKHOBEHHOU. M300paskeHne MecATUYHBIX ApOoOei TOukaMu Ha
YUCIOBOU MpsiMoi. CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue AEUCTBUS € AECATUYHBIMU Jpo0siMu. OKpyTiIeHNne AeCATUYHBIX Ipo0eil.

Pemienue TeKCTOBBIX 32124

Pemenne TexkcTOBBIX 3a1ad apupmeTndeckuM crocoOoM. Pemenue normueckux 3azad. Pemienue 3agad mepebOpoM BceX BO3MOXKHBIX
BapHaHTOB. Vcnob30BaHue NpH peLICHUH 3aay TaOIUI] U CXEM.

Pemenne 3amau, coxepkamux 3aBHCHMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBI. CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD.
EnuHune! usmepeHust: Macchbl, 00bEMa, LIEHbI, PACCTOSTHUSA, BPEMEHH, CKOPOCTH. CBsI3b MEX/1y €AMHUIIAMU U3MEPEHUS KaKJ0H BEJTMUMHBI.

Pemienne ocHOBHBIX 3a/1au Ha JpoOu.

[IpencraBnenue JaHHBIX B BUE TaONUILL, CTOJIOUATHIX AUArPAMM.

Harasignasi reomerpus

Harnsanele npeacraBienus o ¢purypax Ha IUIOCKOCTH: TOUKa, IIpsIMasi, OTPE30K, JIyd, YroJl, JOMaHas, MHOTOYTrOJIbHUK, OKPY’KHOCTb, KpPYT.
VYron. IIpsamoin, ocTpeli, TYIIOW U pa3BEPHYTHIN YIJIbI.

JUlnHa OTpe3ka, METpPUYECKUE €OUHMIBI JUIMHBL JIMHA JIOMAaHOM, NEpPUMETP MHOIOYrojbHUKA. V3MmepeHue M IOCTpPOEHHE YIJIOB C
IIOMOIIBIO TPAHCIIOPTUPA.

Harnsanele npencraBieHus o GUrypax Ha MiI0CKOCTH: MHOTOYTOJIbHUK, IPSMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N306paxenue Gpuryp, B TOM 4ucie Ha kierdatoi Oymare. [Toctpoenue koHpurypanuii U3 yacteil npsiMon, OKpyKHOCTH Ha HETMHOBAHHOMN
u Kier4yaroit Oymare. Vcrnosnb3oBaHue CBOMCTB CTOPOH U YITIOB MPSMOYTOJIbHUKA, KBAJpaTa.

[Tnomans NpSMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJILHUKOB, B TOM 4HCie GUTyp, H300paKEHHBIX HA KIETYaTON
Oymare. EnuHMIIBI H3MEpEeHuUs TIIOMIA/IH.



Harnsaneie mpencTaBiieHUs] O NPOCTPAHCTBEHHBIX (Urypax: NMPsIMOYTOJIbHBIA Mapajuienenunen, Kyd, MHororpaHHukH. M3o0paxenue
MPOCTEHUIIINX MHOTOIpaHHUKOB. Pa3BépTku KyOa u mapamienenunena. Co3nanue Mojeseil MHOrOrpaHHUKOB (M3 Oymaru, mpoBOJIOKH, ITACTUIINH &
U ApYTrUX MaTepHuajoB).

OO0BEM IpSIMOYroJIBHOTO Napaienenunena, kyoa. Equauis usmepenus oobéma.

6 KJIACC

HarypajbHble ynciia

Apudmernueckue IEHCTBUS C MHOTO3HAUHBIMM HaTypajJbHBIMHM 4YHCIaMH. UHCIIOBbIE BBIpAXKEHUsS, MOPSIOK JEHCTBUM, UCIOJIb30BaHUE
ckoOok. Mcmonp30BaHue TP BBIYUCICHUSX MEPEMECTUTEIHLHOTO U COUYETATEIHHOTO CBOWCTB CIIOKEHHUS W YMHOXKEHUS, PacrpeaeTuTeIbHOTO
cBoMcTBa yMHOXeHH. OKpyTrieHue HATypalbHbIX YUCE.

Jlenutenu U KpaTHbIE YHUCIa, HaUOOJBIIUNA OOIIUN JENUTENhb W HauMeHblee olmiee KpaTHoe. JlenMMoCTh CyMMBI W TIPOU3BEICHUS.
Jenenue ¢ ocraTkom.

Apobu

OObIKHOBEHHAs ApoOb, OCHOBHOE CBOMCTBO ApoOM, cokpaiieHue apooOeit. CpaBHEHHE W ymopsjaounBaHue apooOeil. Pemenue 3amad Ha
HaX0XJIEHWE YacTU OT ILIeJIOr0 U IIeJIoro Mo ero 4actu. J[poOHoe uMcio Kak pe3ynapTaT neneHud. IlpencrtaBieHue aecaTUYHONW ApoOu B BHUjE
OOBIKHOBEHHOM JPOOM M BO3ZMOXKHOCTH MPECTABICHUS OOBIKHOBEHHOM NpoOU B BUJE NeCATUYHON. [lecaTudHbIe ApOON W METpUYECKasi CUCTeMa
Mep. ApudmeTrnueckrue IeiCTBUS U YUCIOBbIE BBIPAXKEHUS ¢ OOBIKHOBEHHBIMU U JIECTUYHBIMU IPOOSMHU.

Otnomrenue. [lenenue B 1anHOM oTHOIIeHHH. Maciita0, mpornopius. [IpuMeHeHne npornopiuii Ipy peneHny 3a1ad.

[TonsiTre mpoueHTa. BeiuncieHre npouenTa oT BETMYMHBI U BEJIMYUHBI 110 €€ MPOLEHTY. BhipaxeHne NpoleHTOB AeCATUYHBIMU IPOOSIMHU.
Pemrenne 3amay Ha npoueHTHl. BolpaxkeHue OTHOIIEHHS BEJIMYHH B ITPOLICHTAX.

IHosn0xuTENBHBIE M OTPULATEIbHBIC YHCJIA

[TonoxwurensHble U OTpULIATENbHBIE YKcha. Llensle yncna. Moaynp 4ucia, reoMeTpuyecKas HHTeprnpeTanus Moays yncia. 3o0paxenue
qyucel Ha KOOpAMHATHOW mpsiMoid. YucnoBele mnpoMmexyTkd. CpaBHeHue uwucend. ApUPMETHUECKHE JCHCTBHS C MOJIOKUTEIBHBIMU U
OTPULIATEIIbHBIMU YUCIIAMH.

[IpsimoyrospHas cucteMa KOOpJMHAT Ha TUIOCKOCTU. KoopArHATHI TOUKHM Ha TJIOCKOCTH, abcuucca u opaunara. [loctpoenue Touek u ¢puryp
Ha KOOPAMHATHOM MJIOCKOCTH.

bykBeHHbIE BbIpasKeHU s

[Ipumenenne OykB JUIsl 3alMCH MaTEeMaTHYECKHX BBIpAXEHHM U mpeioxeHuil. CBoicTBa apupMeTndyeckux AelcTBuil. bykBeHHBIE
BBIPOKEHUSI U YHCIIOBBIE MMOJCTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOro KoMmoHeHTa. Dopmyibl, GopMynbl MEepUMETpa H
TJIOIA/IA TIPSIMOYTOJIbHUKA, KBaJlpaTa, 00bEéMa mapasuieNienumnena u Kyoa.

PeleHue TeKCTOBBIX 32724

Pemenne TekcToBBIX 3amau apudmernyeckuM crocoboM. Pemenue normdeckux 3anad. PemieHue 3amau mepeOOpoM BCeX BO3MOMKHBIX
BApUAHTOB.



Pemrenne 3agad, conepkamux 3aBUCUMOCTH, CBSA3BIBAIOLIUX BEIUYMHBI: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIILHOCTb, BpeMs, 00BbEM pabOThl. ENUHHUIBI M3MEpEeHUsi: Macchl, CTOMMOCTH, PAaCcCTOSIHUS, BPEMEHH, CKOpocTH. CBS3b MEXIy
€AVMHULAMHU U3MEPEHUS KaXI0W BEIIMYMHBI.

Pemenue 3anay, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPLHUOHAIBHOCTHIO BEJIWYMH, IPOLEHTAMM; PEIIEHHWE OCHOBHBIX 3a7ay Ha JIpoOH u
IIPOLICHTBI.

OneHka ¥ NpUKKIKa, OKpyrileHne pe3yibrara. CocTaBieHne OYKBEHHBIX BBIPAYKEHUH 110 YCIIOBUIO 33/]auu.

[IpencraBienue JaHHBIX ¢ HOMOUIbIO Ta0auI U AuarpaMm. CtosiduaTeie 1uarpaMMbl: YTEHUE U IOCTpoeHue. UTeHne KpyroBbIX Juarpamm.

Harasinnast reomerpust

Harnsagueie npencraBieHus o purypax Ha IJIOCKOCTU: TOYKA, MpsAMasi, OTPE30K, Jyd, YroJl, JJoMaHasi, MHOTOYI'OJIbHUK, YEThIPEXYTOIbHHUK,
TPEYroJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnosnokeHne AByX NPsAMBIX HA IUIOCKOCTH, NapajljiesibHbIE IIPsMBbIE, NEPHEHANKYISAPHbIE NMpsMble. I3MepeHue paccTosTHUM:
MEXKy ABYMs TOUKaMH, OT TOYKH J0 MPSMOM, JJIMHA MapUIpyTa Ha KBAaJIpaTHOM CETKE.

N3mepenne u mocTpoeHue yrioB C NOMOIIBIO TpaHCHOpPTHpa. Buabl TpeyroiabHUKOB: OCTPOYIOJIBHBINA, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIM,
paBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UeThIpEXYrOJbHUK, MPUMEPHI YETHIPEXYrOJbHUKOB. [IpSAMOYroiapbHHUK, KBaapar: UCHOJIb30BaHHE CBOMCTB
CTOpOH, YIJIOB, AuaroHanei. M3oOpaxeHue reoMmerpuyeckux (UTyp Ha HEITWHOBAHHOW Oymare ¢ HCIOJb30BaHUEM ITUPKYJS, JTHMHEHKH,
yroJibHUKa, TpaHcnoptupa. [loctpoenus Ha kieTyaroit Oymare.

[lepumerp mHOrOoyronbHuka. [lonstue mnomanyu GUrypsl, eqUHALBI U3MepeHUs Tutoiaay. [IpubmrkénHoe n3Mepenue miomaau Guryp, B
TOM 4HCJIe Ha KBaJpaTHOH ceTke. [IpnbmmkEéHHOe n3MepeHne AIMHbI OKPY>KHOCTH, TUIOIIAAN KpyTa.

CuMMeTpHs: LIeHTpallbHasA, OCEBas U 3€pKAJIbHAs CHMMETPHUU.

ITocTpoeHune cuMMETpUUHBIX QUTYD.

Harnsanele npeacTaBieHust 0 NPOCTPAHCTBEHHbIX (PUIrypax: mapamienenunes, KyO, mpusma, nupaMuaa, KOHYC, IMIIMHAD, mwap U chepa.
N306paxenue nmpocTpaHcTBEHHBIX (uryp. IIpumeps! pa3BEPTOK MHOIOIpaHHUKOB, LMIMHJpPA U KoHyca. Co3aaHue Mojenell IpoCcTpaHCTBEHHbBIX
¢uryp (u3 6ymaru, IpoBOJIOKH, TUTACTUIIMHA U APYTHX MaTEPHAIIOB).

[TonsiTne 00bEMa, euHMLBI H3MepeHns 00bEMa. OOBEM MPSIMOYTOJIBHOTO MapajlieNenunesa, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS I[POI'PAMMBI YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHHS ITPOTpaMMbl yueOHOTO Kypca «MaTreMaTHKay XapaKTepH3yIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHNE:

MPOSIBJICHWEM MHTEpeca K MPONUIOMY W HACTOSAIIEMY POCCHHCKOW MaTEMAaTHWKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXEHHSM POCCHICKUAX
MaTEeMaTHUKOB M POCCHICKON MaTeMaTH4eCKOM IIKOJIBI, K HCIIOJIb30BAaHHUIO 3TUX JIOCTIKEHUN B IPYTUX HAayKaX M MPHUKIAIHBIX cepax;

2) rpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO OOS3aHHOCTEH TpaKAaHWHA W peau3allii €ro NpaB, NPEACTAaBICHHEM O MaTeMaTHUYECKHUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHHUH, MpoLEdyp Tpa)kJaHCKOro oOuiecTBa (Hampumep, BbIOOpPBI, OMPOCHI), TOTOBHOCTBIO K
00CYXIEHUIO 3THIECKUAX TPOOIIEM, CBA3aHHBIX C MPAKTUYECCKUM NMPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHUEM BKHOCTH MOPAIBHO -3THIECKUX
MIPUHIIUTIOB B JEATEIBHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTHBHOE YYacTHE B pPEIICHUH TPAKTHUYECKUX 3aJad MaTeMaTHYeCKOW HaIlpaBIEHHOCTH, OCO3HAHWEM BaXHOCTH
MaTEMaTU4YeCKOT0 00pa30BaHMs Ha MPOTSHKEHUU BCEHM KU3HM Ul YCHEIIHOM NMpodecCHOHATbHON IEATENbHOCTH M PA3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BBIOOPOM M NOCTPOEHUEM MHANBUIYAJIBHOM TpaeKTOpUM 00pa30BaHUs U AKU3HEHHBIX IUIAHOB C YUETOM JIMUHBIX MHTEPECOB
1 00IIIECTBEHHBIX MOTPEOHOCTENH;

4) rcTeTHYeCKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAIILHOMY U 3CTETHYECKOMY BOCHPUATHIO MAaTEMAaTUYECKUX OOBEKTOB, 33/1ad, PELICHUM, pacCyKIeHUH, YMEHUIO
BUJIETh MAaTEMATUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHHUS

OpHUEHTAaIMeN B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbIX IPEJCTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa,
IPUPOJBI U OOLIECTBA, HOHUMAHUEM MaTeMaTHYeCKOW HayKu Kak c(epbl YeJIOBEYECKOH NesATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIS
pa3sBUTHS LUBWIN3ALUKM, OBJIAJECHUEM S3bIKOM MaTeMaTHMKM W MaTeMaTU4eCKON KyJIbTypOoH Kak CpEeICTBOM IIO3HAHUS MHUpPA, OBJIAJCHHEM
IPOCTEUIIMMU HaBbIKAMU MCCIIEI0BATEIbCKOMN 1A TEIbHOCTH;

6) pu3nyeckoe BocnuTanue, HopMUpoOBaHNE KYJIbTYPhI 3/I0POBbSI U YMOIMOHAIBLHOIO OJIATONOIYYHsI:

TOTOBHOCTBIO IIPUMEHSTh MaTeMaTUYECKHE 3HaHHUs B MHTEpEecax CBOETO 3JJ0POBbs, BEJCHUS 310pOBOr0 00pa3a *HU3HH (340pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUN U OTAbIXA, peryisipHas (Qu3nueckass aKTUBHOCTh), C()OPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu, IpU3HAaHUEM
CBOETO IpaBa Ha OIIMOKY U TAKOTO e MpaBa JPyroro 4eloBeka,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:



OpHUEHTAaIMel Ha MPUMEHEHHEe MaTeMaTHYECKIX 3HAHUH ISl pelIeHHs 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPYKAIOLIeH Cpeibl, TNIAHUPOBAHUS
MOCTYIKOB M OIEHKH UX BO3MOJKHBIX IOCIICACTBUI JUIsI OKPY)KAIOIIEH Cpebl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa 3KOJOTHUYECKUX MpodieM U
IIyTE€N UX PELICHHUS;

8) amanTanus K H3MEeHSIOUIMMCS YCJIOBHIM COIMAJILHOI U PUPOTHOI Cpebl:

TFOTOBHOCTBIO K JEHCTBHUSM B YCIOBHUAX HEONPEIACIEHHOCTH, IIOBBINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 INPAKTUYECKYIO
NEeSITEIbHOCTb, B TOM 4YHCIIE YMEHHE YUUTbCA y APYIHX JIIOJeH, MpuoOpeTaTb B COBMECTHOM JI€ATEIBHOCTUM HOBBbIE 3HAHMS, HABBIKU U
KOMIIETEHIIMH U3 OIBITA APYTUX;

HE0OX0IMMOCThIO B (JOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (GOpMYJINpPOBaTh UJEH, MOHATHS, TUIOTE3bl 00 00BEKTaxX U SBICHUSX, B
TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh JE(PUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYallMI0 Kak BBI30B, TpeOYIOIIMIl KOHTpMeEp,
KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U IeUCTBUA, (GOPMYIUPOBATH U OLIEHUBATH PUCKH U MOCJIEACTBUS, (POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA

ba3oBble Joruyeckue AeMcTBHSA:

BBISIBJSITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKM MATEMATHYECKHUX 0OBEKTOB, MOHATUH, OTHOIICHUH MEXIYy MOHATHAMH, (POpMyITUpPOBAThH
OTpeNesIcHUsT TIOHSATHH, yCTaHABIMBATh CYIIECTBEHHBIM NpH3HAK Kiaccu(PUKanyu, OCHOBAHHS JUIsi OOOOINEHUS W CpPaBHEHUs, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (GOPMYITHPOBATH M MPEOOPA30BHIBATH CYXK/ICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;
BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeUMs B (DaKkTax, JAHHBIX, HAOMIOJACHUSAX M YTBEPXKICHUSX, MpeIarath
KPUTEPHUH TSI BBISBJICHUSI 3aKOHOMEPHOCTEH U TTPOTUBOPEUHIA;

JICJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U UHIYKTHBHBIX YMO3aKIIFOUCHHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

pazOupaTh JOKa3aTelbCTBA MATEMATHYECKUX YTBEPKIACHUH (TIPSIMBIE U OT MPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEIIbHO HECIIOKHBIEC JI0Ka3aTeIbCTBA
MaTeMaTH4eCKUX (PaKTOB, BHICTPAUBATh apryMEHTAIUIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO permieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEUICHMs, BbIOMpaTh Hambosee MOAXOISAIMIUNA ¢ y4ETOM
CaMOCTOSITEIIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarelbCKHe AelHCTBHA .

MCIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENIbCKUM UHCTPYMEHT MO3HAHU, (POPMYIUPOBATH BOMPOCH], (UKCHUPYIOIIUE TPOTHBOpEUHE, POOIeMy,
CaMOCTOSITENILHO YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJHTH MO CAMOCTOSITENIFHO COCTABJICHHOMY TUIaHY HECTIOXKHBIM SKCIIEPUMEHT, HEOOBIIIOE UCCIEAOBAHNUE M0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOI;



CaMOCTOSITENIBHO  (pOPMYITHPOBATh OOOOMICHWS W BBIBOJABI TI0 pe3ylbTaTaM NPOBEAEHHOTO HAOMIOJACHMS, WCCICIOBAHUS, OIICHUBATH
JOCTOBEPHOCTH TIOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U 000O0IICHHUI;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MIPOLIECCA, a TAKIKE BBIJIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIISITH HEJIOCTATOYHOCTH U M30BITOYHOCTH HH(OPMAIIH, TAHHBIX, HEOOXOIUMBIX JUIsl PEIICHUS 331a49H;

BBIOMPATh, AaHATTM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TNIHBIX BUJIOB U (JOPM TPEICTABIICHUS;

BBIOMpaTh (opMy MpeAcTaBlieHUus WHGOPMAIMM W WIIIOCTPUPOBATH peElIacMble 3aJauyd CXEMaMH, JuarpaMMaMH, HHOU TpaduKodl W HX
KOMOMHAIIMSMU;

OIIEHUBATh HAJEKHOCTh MH(POPMAIIUHU TIO KPUTEPHUSM, TTPEITIOKEHHBIM YUUTEIEM UIH CHOPMYITMPOBAHHBIM CAMOCTOSITENIBHO.
KoMMmyHHKaTHUBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHUS] B COOTBETCTBUM C YCIOBHUSMH U TEISAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHHsI B YCTHBIX U MMMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y pelIeHUs 3a7a9i, KOMMEHTHPOBATh MOJYyYEHHBIN pPe3yabTaT;

B X0JI¢ OOCYXKJIEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbl, TPOOJIEMBI, pEIIaeMoi 3a7aun, BHICKa3bIBaTh WJICH, HAIlCJICHHBIC Ha
TOMCK PEIIeHUs, COTIOCTABIISATh CBOU CYXKJEHUS C CY)KJICHUSIMH JPYTUX YYACTHUKOB JHAJIOTa, OOHAPY)KUBATh PA3THMYUE U CXOJCTBO TO3UIUHN, B
KOppeKkTHOH hopme GopMyIHpOBaTh PA3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEJICTaBIATh PE3YyNbTaThl pEHICHMs 3a/adyM, SKCIEPUMEHTa, UCCIIEJOBAHMS, MPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (OpMaT BBICTYILICHUS C
y4€TOM 3ajjau Mpe3eHTAllM1 U 0COOCHHOCTEH ayIUuTOPHH;

MMOHUMATh U UCIIOJIH30BaTh IPEUMYIIIECTBA KOMaHAHON ¥ MHIUBUAYATIbHON paOOThI MPU pelIeHUH y4eOHBIX MaTEMaTHUECKUX 3a/1a4;

MPUHUMATh LI€Jb COBMECTHOM AEATEIbHOCTH, IMJIAHUPOBATh OPraHU3aIMI0 COBMECTHOH pabOThI, pacnpeAensTh BHUIBI pabOT, T0TOBapHBAaThCH,
o0cyKIaTh MPOIECcC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKHX JIIOJIEH;

y4acTBOBATh B TPYIIOBBIX GopMax paboThl (00CYkAeHHs, 0OMEH MHEHHSIMH, MO3TOBbIE HITYPMBI U JIPYTHE), BBINOIHITH CBOIO 4acTh PabOTHI U
KOOPJIMHUPOBATh CBOM JCWUCTBUSA C JPYTMMHM WICHAMH KOMAaHJbI, OLEHUBATh KayeCTBO CBOErO BKJIa/Ja B OOIIMNA MPOIYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YJACTHUKAMHU B3aUMOJCHCTBHUS.

PeryasiTuBHble YHHBEpPcaJbHble yUeOHbIE 1eiiCTBHUS

Camoopranuszanmsi:

CaMOCTOSITENILHO COCTABJIATH IUIaH, allTOPUTM PELISHUS 3a/1a4yu (MJIM ero 4acTh), BHIOMPATh CIOCO0 PEIIeHUs C YUETOM UMEIOLIUXCS PECYpCOB U
cOOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBI HHTEJJIEKT:

BIIAJIETh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3yibTaTa pelieH!s] MaTeMaTUYeCKO 3a/1auH;

MpEABUAETh TPYIAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh NPU PELICHUHU 337a4d, BHOCUTh KOPPEKTUBHI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENECTB, HAlIEHHBIX OUTUOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTU MOCTABICHHOM LEIN U YCIOBUSIM, OOBSICHATH NMPUYMHBI JTOCTHKEHUS WM HEIOCTHKEHUS
1IeJIM, HAXOJUTh OIIUOKY, TaBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

HNPEJIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenns B 5 kjiacce 00yqaromuiicst MOIyYT CIETYIOUINE TPEIMETHBIE PE3YIbTaThI:

Yucsia ¥ BBIYUCICHHUSA

[ToHumatsb ¥ MpaBUIIBHO YHOTPEOIATH TEPMUHBI, CBI3aHHBIE C HATYPAIIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH.

CpaBHUBaTh U YIOPSAJOYMBATh HATYpaJbHbIE YUCIIA, CPABHUBATH B IPOCTEHIINX CIIydasix 0ObIKHOBEHHBIE JPOOHU, JECSITUUHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIIMM €M YMCIIOM M N300paxkaTh HaTypaJbHbIE YHCIa TOYKAMU Ha
KOOPJIMHATHOM (YMCIIOBO) MPSIMO.

BoinonHaTe apudmernueckue 1eHCTBUS C HaTypallbHBIMU YHCIaMU, ¢ 0OBIKHOBEHHBIMU JAPOOSMHU B IPOCTEHUIITUX CITydasiX.

BbInosiHATE TPOBEPKY, MPUKUIKY PE3yIbTaTa BRIYUCICHUH.

OKpyrisiTh HaTypaJbHbIE YHCIIA.

Pemienue TeKCTOBBIX 32124

Pemats TekcToBbIE 3a7aun apu(METHUECKUM CIIOCOOOM M C NMOMOIIBI0 OPraHM30BAaHHOTO KOHEYHOIo repedopa BceX BO3MOXKHBIX
BAPUAHTOB.

Pemats 3agaun, conepkaliye 3aBUCUMOCTH, CBA3BIBAIOIINE BETMYUHBL: CKOPOCTh, BPEMs], PACCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonps30BaTh KpaTKKUe 3alIUCH, CXEMBI, TaOIHIbI, 0003HAYEHUS IPH PEILICHUH 3a7ad.

ITonb30BaTbCs OCHOBHBIMU €IMHULIAMHU U3MEPEHUS: LICHBI, MAaCChl, PACCTOSHUSA, BPEMEHH, CKOPOCTH, BBIPAKATh OJHH €IVHHIIBI BEINYMHBI
4yepes IpyTHue.

W3BnekaTh, aHAIM3UPOBATh, OLICHUBATh MH(POPMALUIO, IPEICTABICHHYIO B Ta0NMIle, HA CTOJI04YaTOM 1uarpaMme, HHTEPIPETUPOBATh
IIPEICTaBICHHbBIE JAHHBIE, HCIIOJIb30BATh JaHHbIE IIPU PELICHUH 3a/1a4.

Harasignasi reomerpus

Ilonb30BaTbCs FEOMETPUUECKUMHU OHATUSAMU: TOUKA, NPsIMasi, OTPE30K, JIy4, YT0JI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaUTH IpUMEpPBLI 00BEKTOB OKPYXKAIOILEr0 MUPA, UMEIOIUX (OPMY H3YUEHHBIX [€OMETPUUECKUX QUryp.

Hcnosip30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIVIaMM: BEPLIMHA, CTOPOHA, C MHOTOYIOJIbBHUKaMU: YIOJ1, BEPIIMHA, CTOPOHA, TUaroHab, ¢
OKPY’KHOCTBIO: paJinyC, TUaMeTp, LEHTP.

N3006pakaTh U3yueHHbIE reoMeTprudeckre GUrypsl Ha HETMHOBAHHOM M KJ1eT4aToil Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEHKH.

Haxoauts 1MHBI OTPE3KOB HENMOCPEACTBEHHBIM U3MEPEHUEM C TOMOIIBIO JTUHEUKH, CTPOUTH OTPE3KU 3alaHHON JUTMHBI; CTPOUTH
OKPYKHOCTB 3aJIaHHOTO pajauyca.

Hcnonp30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYIOJIBHUKA, KBapaTa JUlsl UX MIOCTPOEHMSI, BBIYUCICHHS IUIOIAAN U IEPUMETPA.



Bbraucnare nepuMeTp M IIIOMAAb KBaapara, MpsMOYroJibHUKA, (PUTYp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM YHcie (Uryp,
n300paKEHHBIX HA KJIETYATON Oymare.

[Tonb30BaThCcsi OCHOBHBIMM METPUUECKUMHU €IMHULIAMHU U3MEPEHUS JIMHBI, TUIOIIA/I1; BBIPAXKAaTh OJJHU €IMHUIIbI BEJIMUNHBI YEPE3 IPYTHUe.

PacnioznaBare mapaienenunes, Ky0, MCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, U3MEPEHUs, HAXOJAUTh U3MEPEHUs
napajuiesenumnena, Kyoa.

Beraucnare 006EM KyOa, mapaiesnenuesia mo 3aaHH6IM H3MEPEHUSIM, TT0JIb30BAThCS €IMHUIIAMU H3MEPEHUS 00bEMa.

PemaTs HecnokHbIe 3a/1a4l HA U3MEPEHUE T€OMETPUUECKUX BEJIMYMH B IPAKTUUECKUX CUTYaLIUSX.

K xonIry oOyuenus B 6 Kjiacce 00yJarouiicst MOJIyYHUT CIETYIONINE TPEIMETHBIE PE3YIbTaTHI:

Ymncaa v BbIYMCICHUS

3HaTh ¥ NOHMMAaTh TEPMMHBI, CBS3aHHBIE C PA3JIMYHBIMU BUJAMH YHCET M CIOCOOAMU HX 3aIHCH, MEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT
OJIHO# (POPMBI 3aITUCH YKCia K IPYTOH.

CpaBHUBATh U YIOPSAIOYUBATH 1I€JIbI€ YMCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH, CPaBHUBATH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoInosHATE, coyeTast ycTHbIE M TUChbMEHHbIE TPUEMBI, apupMeTHUECKUE NEHCTBUS C HATypaJIbHBIMU U LIETIBIMU YHCIIaMU, OOBIKHOBEHHBIMH
U JECATUYHBIMU JPOOSIMH, MOJIOKUTEIHHBIMU M OTPULIATEILHBIMU YHCTIAMHU.

BbruncnsaTe 3HaY€HUS YMUCIOBBIX BBIPAKEHUHM, BBIMOIHATH MPUKUIKY U OLEHKY pe3ysibTaTa BBIYHUCICHHM, BBIMOJHATH MPEOOpa30BaHUs
YHCJIOBBIX BBIPA)KEHUN HA OCHOBE CBOMCTB apU(PMETUUECKUX JEHCTBUIA.

CoOOTHOCHUTH TOYKY Ha KOOPJAMHATHOMN MPSMON C COOTBETCTBYIOIIUM €U YHCIIOM M M300pa)KaTh YKClia TOYKaMH Ha KOOPAWHATHOUW TIPSIMOM,
HaxoJIUTh MOJYJIb YHCTA.

COOTHOCHTB TOYKH B MPAMOYT'OJIbHON CUCTEME KOOPAMHAT C KOOPAMHATAMH 3TOU TOUKH.

OKpyrJATh LeJble Yhcia U JECATUUHbIE TPOOH, HAXOJUTh MPUOIMKEHHS YHCE.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHM I

[Tonumarsb u ynoTpeOisiTh TEPMUHBI, CBSI3aHHBIE C 3aMMChIO CTETIEHU YUCIIa, HAXOAUTh KBaApaT U KyO YMcIia, BBIYUCISATH 3HAYCHHUS
YUCJIOBBIX BBIPAKEHUH, COJIEPKAIINX CTEIEHU.

[Tonp30BaThCs MpU3HAKAMU JIETMMOCTH, PACKIIAbIBaTh HATypabHbIE YMCIIA HA IPOCTHIE MHOKUTEIH.

[Tonb3oBaTbcst MacITAOOM, COCTABIISATH IPOMOPIIUM U OTHOIICHHUSI.

Hcnonb3oBath OYKBBI 111 0003HAUEHUS YKCEIN MPH 3aITUCH MATEMAaTUYECKUX BhIPAXKEHHI, COCTABIIATH OYKBEHHBIE BBIPKEHUS U (DOPMYIIBI,
HAXOJHUTh 3HAYECHUS OYKBEHHBIX BHIPKEHUHN, OCYIIECTBIISISI HEOOXOAUMBbIE MTOACTAaHOBKU U TPE0Opa3OBaHuUs.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penrenne TeKCTOBBIX 32124

Pemiate MHOTOIIaroBbI€ TEKCTOBBIE 331a4H apHU(PMETHUECKUM CIIOCOO0M.

Pemate 3aaun, cBsA3aHHBIE C OTHOLIEHHUEM, MPOMOPLIHUOHAIBHOCTBIO BEJIMUNH, MPOLEHTAMHU, PellaTh TP OCHOBHBIE 3a/laud Ha ApoOH U
IIPOLIEHTBHI.



Pemrats 3amaum, copepikaimiye 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYUHBI: CKOPOCTb, BPEMs, PAaCCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM paboThI, UCTIONB3Ys apu(METHUECKUE JEHCTBUS, OLICHKY, IPUKUIKY, ITOIb30BATHCS SAMHULAMHI U3MEPEHU
COOTBETCTBYIOIIMX BEJIUYMH.

CocrTaBisTh OyKBEHHbIE BBIPQKEHUS 10 YCIOBUIO 33a4U.

W3Bnekath mHMOpMAIHIO, MPEACTABICHHYIO B TaOIWIaX, Ha JMHEWHOW, CTOJIOUATOW WIIM KPYrOBOW IMarpammax, HHTEPIPETHPOBATH
IIPEACTABJICHHBIC JAHHBIE, UCII0JIb30BaTh JJAHHbIC IIPH PELICHUN 3a/1a4.

[IpencraBnsaTe HHOOPMAIHIO C TOMOIIBIO TAOIHII, THHEWHOUW U CTOIOYATON TUaTrpaMM.

Harasinnast reomerpust

[IpuBouTe mpuMepbl 0OBEKTOB OKPYKAIOLIETO0 MHUpPA, UMEIOLIUX (POPMY HM3YYEHHBIX N'€OMETPUYECKHX IJIOCKMX U MPOCTPAHCTBEHHBIX
¢buryp, npumMepsl paBHbIX U CUMMETPUYHBIX (UTyp.

N300paxkaTh ¢ MOMOILBIO LIUPKYJIS, IUHEHKH, TPAHCIOPTHPA HAa HEIMHOBAHHOM U KJIeTYaTON Oymare u3y4eHHbIE IJIOCKHE T€OMETPUUECKHE
¢burypsl U KOHQUTYpallUK, CHMMETPUYHBIE (DUTYPBHI.

[Tonb30BaThbCsi rEOMETPUUECKUMHU MOHATUSAMU: PABEHCTBO (PUTYp, CAMMETPHS, UCTIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEH:
OCh CUMMETPHH, LIEHTP CUMMETPHH.

HaxonnTe BeNIMUYMHBI YIII0B M3MEPEHUEM C NMOMOILIBIO TPAHCHIOPTHUPA, CTPOUTH YIUIbI 3a/JJaHHON BEJIWYMHBI, MOJIB30BAThCA IPHU PEIICHUH
3a/1a4 TpalyCHOM MEpOH yIriioB, paclio3HaBaTh HA YEPTEkKAX OCTPBIN, MPAMOM, Pa3BEPHYTHIN U TYIOW YIJIbI.

BberuncnaTe AnuHYy TOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, ITOJIB30BAThCS €AMHULIAMU U3MEPEHUS JUIMHBI, BBIPAYKATh OJHU €IUHULIBI
U3MEPEHUs JJIMHBI Yepe3 IpyTHe.

Haxonuts, ncnosp3yst 4epTExXHbIE HHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMs TOYKAMH, OT TOYKH IO NPSAMOMU, NIMHY ITyTH HA KBaJApaTHOU
CETKE.

Bbruucnare miomans GuUryp, coCTaBI€HHBIX U3 NPSIMOYIOJIbHUKOB, MCIIOJIb30BaTh pa30MeHne Ha MPSIMOYrOJbHUKH, HA PaBHbIE (pUTYpHI,
JOCTpanuBaHUE 10 NMPSAMOYIOJbHUKA, IOJIb30BaThCSI OCHOBHBIMH €JMHHMIIAMHA W3MEPEHUS IUIOINALH, BBIPAXKaTh OJHU €AMHULIBI U3MEPEHUs
IUIOLAIA Yepe3 APYrue.

Pacrnio3HaBath Ha MOJIENSIX U M300PAXKEHUAX MUPAMUAY, KOHYC, LWIMHJP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, I'paHb,
OCHOBaHUE, pa3BEPTKA.

N306pakaTh Ha Ki1eT4aToi Oymare NpsMOYyrojbHbII Napaenenumne],.

Bbruncnare 00bEM IpSAMOYTOJIBHOTO Mapajuienenunesa, Kyoa, mojab30BaThCsi OCHOBHBIMU €AMHUIIAMH U3MEpEeHUs 00bEMa;

PemaTp HecOKHBIE 3aJa4l Ha HAX0XKIEHUE T€OMETPUYECKUX BEIMUUH B IPAKTUYECKUX CUTYaLMSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Harypanbsubie uncna. [eiictBus ¢ bubnuorexa [JOK
1 43 2
HATYpaJIbHBIMH YHCIIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpus. Jluaum Ha 12 5 bubnnorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
4 2
3 OObIKHOBEHIEIC APOOH 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
4 Harnsanas reomerpusi. MHOTOYroJbHUKH 10 1 htts://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 0 38 2
JlecTitHEIe ApOOH https://m.edsoo.ru/7f4131ce
Harnsanas reomerpust. Tena u purypsl B bubnuoreka [JOK
6 9 1
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
7 I1 606 10 1
OBTOPEIHE I ORODIIEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 7 4

I[TPOTPAMME
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6 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 H 2
TYPATIbHEIE HHea 30 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpus. Ipsamele Ha 7 bubnnorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmorexa [IOK
2 2 1
3 Alpobu 3 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
4 Harnsanas reomerpusi. CummeTpus 6 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
5 B 0 6
PIPACHITL € OYIBAMH https://m.edsoo.ru/7f414736
5 Harnsannas reomerpusi. @urypsl Ha 14 1 1 bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TosoxuTENbHBIC U OTPULIATEIIHHBIC 40 5 bubnuoreka [JOK
quca https://m.edsoo.ru/7f414736
bubnuoreka [JOK
8 IT 6 1
PEACTARIICHHE JAHHbIX https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. urypsl B 9 1 bubnuorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEnue, 060061IeHNE, 20 1 bu6mmoreka [JOK
CHCTEMATH3ALIH https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 8 5

[TPOTPAMME
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IHHOACHUTEJIBHASA 3AIIMCKA

AunreOpa sBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIEro oOpazoBaHMs: OHa 00ECHEeYMBACT M3YYEHHE JPYTUX NUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK ¥ T'yMaHUTAPHOTO IMKIIOB, €€ OCBOEHHE HEOOXOJMMO ISl MPOJOJHKEHUST 00pa3oBaHUs M B MOBCEAHEBHOM XU3HH. Pa3ButHe y oOydarommuxcs
HAYYHBIX MPEICTABICHUN O MPOUCXOKICHUH U CYIIHOCTH alreOpandecKux abCTpakuui, crocode OTpaKeHUsT MaTeMaTHIECKON HAYKOH SIBICHHA M MPOIECCOB B
pUPOJIE U OOIIECTBE, POJIM MATEMATUIECKOTO MOJICIIMPOBAHUS B HAYYHOM IMO3HAHWU M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PECHUS U
Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX Ul aJanTalMd B COBPEMEHHOM IM(poBOoM oOmiectBe. M3ydeHue anreOpsl oOecrieynBaeT pa3BUTHE YMEHHUsS HaOIIONaTh,
CpaBHMBaThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JEWCTBHUS M BBIBOJIBI,
dbopmynupoBarh yTBepkaeHUs. OcBoeHHE Kypca aareOpbl 00ecreyrMBaeT pa3BUTUE JOIMUYECKOTO MBIIIJIEHUS 00YyYaIOUIUXCsA: OHU HCIOJIB3YIOT JI€AYKTHBHBIE U
WHJIYKTUBHBIE DPAaCCYXKJACHUs, 000OIIeHHE M KOHKpeTHU3aluio, adcTparupoBaHue M aHanoruto. OOydeHue ainredOpe MpeArnoiaracT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITEJILHOM J1eATENbHOCTH 00Y4aroIINXCs, TOATOMY CaMOCTOSTEILHOE PELIEeHHE 3a1a4 SBJISETCS pean3alneil 1e1TeIbHOCTHOTO NPUHIUIA 00ydeHus

B crpykType mporpammsl yueOHOTO Kypca «Anredpa» Uis OCHOBHOTO OOLIEro 0O0pa30BaHUS OCHOBHOE MECTO 3aHHMAIOT COJEPKATENIbHO-METOINUYECKHE
mmaN: Yncioa u BBIYHCIICHUS), «Anre6pa1/1quKHe BBIPAXKCHUA, «YPaBHeHI/ISI U HEPABCHCTBa», ((q)yHKHI/II/I)). Ka>1<)1a51 N3 3THUX COACPKATCIBbHO-MCTOANYCCKUX
JUHUHN pa3BUBAETCS HA MPOTHKEHUM TPEX JIET M3YUYEHUs Kypca, B3aUMOJICHCTBYS C JIPYTrUMU €ro JUHUSAMHU. B Xone m3ydeHus ydeOHOTO Kypca o0ydaromumcst
MIPUXOJUTCS JIOTHYECKH PaCCyXAaTh, UCIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ ATHM B MporpamMmy y4eOHOTO Kypca «Airedpay BKIFOUEHBI
HEKOTOpbIE€ OCHOBBI JIOTHKH, MPEACTABICHHbBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHYecKOoro 0Opa3oBaHUS M CIOCOOCTBYIOIIME OBJIAJACHHIO 00YyYarolIMMUCS
OCHOB YHHBEPCAJIBHOTO MaTEMaTHYECKOTO si3bika. CoaepKaTeIbHON U CTPYKTYPHOM 0COOEHHOCTHIO YIEOHOTO Kypca «Anredpay sIBISETCS ero WHTErPUPOBAHHBIN
Xapakrep.

Copnepxanne auHUM «YHucna M BBIYUCICHUS» CIY)KHUT OCHOBOW Jisi JajdbHEHIEro M3ydyeHUss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOydarouiuxcs
JIOTUYECKOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUS TOJb30BAThCS aNTOPUTMAMHU, a TaKXKe NPUOOPETEHHIO MPAKTUYECKHUX HABBIKOB, HEOOXOIMUMBIX s
MOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIMU YHCIIAMHU,
(dbopMHUpOBaHHEM IPEICTABICHHUM O IEHCTBUTEIBHOM YHCIIE. 3aBeplICHUE OCBOCHHUS YHCIOBON JIMHUM OTHECEHO K CpeHeMY 00111eMy 00pa30BaHUIo.

Copnepkanue AByX anreOpanuyeckux JMHUNH — «AnreOpanyeckue BBIPAKEHHMS» U «YpaBHEHHS M HEPAaBEHCTBA» CHOCOOCTBYeT (DOPMUPOBAHUIO Yy
oOyyJaromuxcs MaTeMaTH4ecKoro amnmnapaTa, HeoOX0AUMOro JUlsl pPelIeHus 3aJjady MaTeMaTUKH, CMEXHBIX NPEIMETOB U MPaKTHKO-OPUEHTHPOBAHHBIX 3aaa4. Ha
YPOBHE OCHOBHOTI'O 00111€ro 00pa30BaHusl yueOHbIM MaTepuall rpylnIupyeTcss BOKpYr pallMOHAIbHbBIX BBIpaXKEHUM. AreOpa JeMOHCTPUPYET 3HAUEH e MaTeMaTUKU
Kak s3bIKa JJI TOCTPOCHMsS MAaTeMAaTHYECKHUX MOJEJel, ONucaHMsl MPOLECCOB U SBJIECHUI peasbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT Takxke
JanbHellee pa3BUTHE AITOPUTMUYECKOTO MBILUIEHUS, HEOOXOJMMOI0, B YaCTHOCTH, Ul OCBOEHUS Kypca MH(GOPMATUKU, U OBJIACHUE HAaBbIKAMU JI€AYKTUBHBIX
paccyxaenuil. I[lpeoOpa3oBanue cUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEeHHUs!, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

CO,Z[ep)KaHI/IC (I)yHKHHOHaHBHO-Tpa(I)quCKOﬁ JIMHAW HALCJIICHO Ha IOJIYYCHHC O6y‘{aIOH_II/IMI/IC}I 3HaHUH O (bYHKI_II/IHX KaKk BaKHEUIIeW MaTeMaTH4YeCKOMH
MOJCIN IJId OIMMCAHUA W HUCCICIOBAaHUSA p83H006pa3HLIX mponeccoB u SIBIICHUI B npupoaec u 06H_[CCTBC. I/I3y‘ICHI/IC MaTrepuaia CHOCO6CTByeT Pa3sBUTHUIO Y



o0yJaromuxcss YMEHHUSI UCTIOIB30BATh Pa3IMYHbIC BBIPA3UTEIbHBIC CPEICTBA S3bIKa MAaTEMAaTHKH — CJIOBECHBIC, CUMBOJIMYECKHE, Ipa)uuecKkue, BHOCHT BKJIAJ B
(dbopmMupoBaHKE NPEACTABICHUI O POJIM MATEMATUKU B Pa3BUTHU IUBWIN3ALUH U KyIbTYPHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kilaccax u3y4aercs yuyeOHbIi Kypc «Anredpay, KOTOPBIH BKIIOYAET CIeIyIONMe OCHOBHBIE pa3/ieibl coaepkanus: «Hucna
Y BBIYUCIICHUS», « AlreOpandeckre BEIPaKEHUD, «YpaBHEHUS M HEPABEHCTBA», «DYHKIIUNY.

Ha usyuyenne yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 yaca (3 vaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B Heielo).

COAEP KXAHUE OBYUEHUS
7 KIIACC
Yuciia 1 BLIYUCICHUSA

Jlpobu OOBIKHOBEHHBIE U JIECATHYHBIE, MEpexo] OT OJHOW (opmbl 3amucu ApoOeit k apyroi. IloHsTue panMoHanbHOTO 4YHCIA, 3alUCh, CPAaBHEHHE,
YHOPSAA0OYMBAaHUE PALMOHANIBHBIX Uyncen. ApudmMeTnyeckue AeUCTBUS ¢ pallMOHAIbHBIMY YiciIaMu. Pelienne 3ajad u3 peaabHOU MPAKTHKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeleM: Ollpe/ieieHre, IpeoOopa3oBaHue BHIPAKEHUN Ha OCHOBE OIpENEeHHUs, 3anuch 00abnX yuceln. [IporneHTsl, 3anuch
MIPOLIEHTOB B BHJIEe ApoOU U ApoOu B BUE MPOLIEHTOB. Tpv OCHOBHBIE 3a/1a4K HA MPOLIEHTHI, PEICHHUE 3a/1a4 U3 pealbHON MPAKTHKU.

[IpumeHeHue MpU3HAKOB JIETMMOCTH, Pa3JI0kKEeHHEe HA MHOKUTEIN HaTypaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHKCIe MpsiMasi U 00paTHask MPOMOPLHUOHAEHOCTH.

AnredOpanyeckue BbIpasKeHUs

[lepemenHble, YUCIOBOE 3HAUCHUE BBIPAKEHUS C NepeMeHHON. JlomycTrMble 3HaYeHHs epeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEXAY BEIUYUHAMHU B
Bujie popmynbl. Beruncnenus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUN, TOXKACCTBEHHO PaBHBIE BBIPAXKEHHUS, MTPaBUIa MIPEOOPa30BaHUs CYMM U
MIPOU3BEACHUMN, TPABHUIIA PACKPBITHS CKOOOK M MIPUBEICHUS MOAOOHBIX ClaraeMbIX.

CBoliCcTBa CTEIICHU C HaTypaJIbHbIM ITOKAa3aTCJICM.

O,Z[HOLIJ'ICHH 1 MHOTOWIeHbI. CTeeHh MHOTOYJICHA. CJ'IO)I(GHI/IG, BBIYUTAHUC, YMHOXKCHUC MHOTOYJICHOB. (DOpMYJ'ILI COKpaH_[éHHOFO YMHOKCHHUSA: KBaApar
CYMMBI U KBaApaT pa3sHOCTH. cDOpM}’J’IEl Pa3HOCTH KBaApaTOB. PaznorxeHre MHOTO4IEHOB Ha MHOKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA



VYpaBHeHHEe, KOpEHb YPaBHEHUs, IPaBUIIA IPE0OPa30BaHUs ypaBHEHHS, pABHOCHIIBHOCTh YPAaBHEHHIA.

JIuHeliHOe ypaBHEHHUE C OJIHOM IEpEMEHHOM, YUCI0 KOPHEHN JIMHEWHOTO YpaBHEHUS, PELICHNE JIMHEHHBIX ypaBHEHUH. COCTaBIeHUE YPABHEHU 110 YCIOBUIO
3a1aun. PelieHne TeKCTOBBIX 3a1a4 ¢ IOMOILBI0 YPAaBHEHUI.

JIuneiiHOe ypaBHEHME C JABYMs IIEPEMEHHBIMU U ero rpaduk. CucreMa ABYX JUHEHHBIX YpaBHEHUU C JBYMs NI€peMEHHbIMU. PenieHue cucrteM ypaBHEHUM
Croco60M 1oJICTaHOBKH. [Ipumepbl pereHust TEKCTOBBIX 33a4 C [IOMOIIbIO CUCTEM YPaBHEHU.

DyHKUUHA
Koopaunara Toukn Ha npsamoil. HucnoBele MPpOMEXYTKU. PaccTossHre MeKly IByMsI TOUKaMHU KOOPIAMHATHOM MPSMOM.
[IpsimoyronpHast cucrtema koopauHat, ocu OX m Oy. Abcuucca W opaWHATa TOYKM Ha KOOPAWHATHOM TUTOCKOCTH. [Ipumepsl rpadmkoB, 3aTaHHBIX

dbopmynamu. Yrenue rpadukoB peanbHbIX 3aBucuMmocteil. [lonstue pynxnuu. I'padux Gpynkuuu. CpoiictBa pynkuuit. Jluneitnas ¢ynkuus, e€ rpapux. I'papuk
bynkimu Y = |X|. [padudeckoe perieHne TUHSHHBIX YPAaBHEHHUIH U CUCTEM JIMHEWHBIX YPaBHEHHH.

8 KJIACC

Yucia 1 BLIYUCICHHUS

KBanpartueiii kopenb u3 yucia. [lonstue 06 uppanmoHanbHOM yucie. JlecsTuaaple MpUOIMKEHUS UPpAMOHATBHBIX Yrcell. CBoicTBa apuMeTHIecKux
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MpeoOpa30BaHUI0 YHCIOBBIX BHIPAKEHUH U BEIYMCICHUSAM. JleifiCTBUTEIbHBIC YHCTIA.

Crenens ¢ 1e7bIM NIOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHAs 3aMKCh YKCIA.
AnredOpanyeckue BbIpaskeHUs
KBanpathblii TpéxuieH, pa3ioxkeHue KBaApaTHOrO TPEXUIeHa Ha MHOKUTEIH.

Anrebpandeckas poOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoou. CliokeHue, BbIUMTAHUE, YMHOXKEHHUE, JelIeHHuEe anredpandyeckux ApooOe.
PanmoHnanbHbIe BEIpAKEHUS U UX ITPe0Opa3oBaHuUe.

YpaBHeHHS U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (popMyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUH, CBOAALIMXCS K JIMHEHHBIM M KBaJIPaTHBIM.
[TpocTeiimue ApoOHO-pallMOHANIbHbBIE YPABHEHUSI.



I'paduueckas MHTEpIpETalnsl YpaBHEHHHA C JIBYMs MEPEMEHHBIMUA U CHUCTEM JIMHEHHBIX YpaBHEHHH C JBYMs MepeMEHHBIMH. [IpuMepsl pemeHus cucteM
HEJIMHEHHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a1a4 areOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTE HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucremMbl TUHEMHBIX HEPABEHCTB € OJTHOM EPEMEHHOM.

DyHKUUHA
[Tonstue pynxiuu. O01acTh onpeAeaeHUs U MHOXKECTBO 3HaueHUuN QyHKIHUU. CriocoObl 3aJaHUs PYHKIINH.
I'paduk pynxuu. Yrenue cBoiicTB pyHKIMu 1o € rpaduky. [Ipumeps! rpagukoB GyHKINNA, OTPAKAIONUINX PEAIbHBIE TPOLIECCHI.

DYHKIIH, OIICHIBAIOLIIE IPSIMYI0 X 0OPATHYIO POIOPIHOHATIBHBIE 3aBUCHMOCTH, X rpaduku. OyHKuun y = X2, y = X3, y = \x, y=|x|. [paduaeckoe
pElLICHNE YPABHEHUI U CUCTEM YpaBHEHUU.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

PanmonansHubie quciia, UppatiuOHaJIbHBIC YKCJId, KOHCYHBIC H OECKOHEUHbBIE JCCATUYHBIC ,I[pOGI/I. MHOX€eCTBO HeﬁCTBHTeHBHBIX YHUCCII, HeﬁCTBHTeHBHBIe
Yypciia Kak 0eCKOHEYHEIS JACCATUYHBIC ,Z[pO6I/I. B3anMHO 01HO3HAYHOE COOTBETCTBUE MCXKAY MHOKCCTBOM HefICTBHTeHBHBIX YHUCCII 1 KOOpHHHaTHOfI HpHMOﬁ.

CpaBHEHME JIeHCTBUTEIIBHBIX YUCEN, apu(PMETHIECKHE IEHCTBHS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3Mepnl 00bEKTOB OKPYKAIOIIETO MUPA, JJIUTEILHOCTH MPOIECCOB B OKPY)KAIOIIIEM MHUPE.

[TpubmmxEHHOE 3HAYCHHUE BEITMYMHBI, TOYHOCTD MpuOIKeHus. Okpyrienue yrcell. [Ipukuaka v o1ieHKa pe3yJIbTaTOB BBIUHMCICHUH.
YpaBHeHNus1 1 HEPABEHCTBA

JIuneiitnoe ypaBHeHue. Pelienue ypaBHEHUN, CBOJSIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemnienne ypaBHeHU, CBOAAIINXCSA K KBaJpaTHbIM. bukBanpaTtHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUM TpeTbel U
YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha MHOKUTEIIH.

Pemienue 1poOHO-paliMoOHAILHBIX ypaBHEHUH. Perienne TeKCTOBBIX 3a1a4 aareOpanuecKuM METOJIOM.



VYpaBHeHHE C IBYMs IIEPEMEHHBIMU U ero rpaduk. Pemenne cucreM IByX JTMHEWHBIX ypaBHEHUN ¢ IBYMs MepeMEHHBIMU. Pemienne cuctem aByx
ypaBHEHUH, OJJHO M3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPo# creneHu. I 'paduyeckas nHTepnpeTanys CUCTEMbl YPaBHEHUN C IByMs MIEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3aj1a4 anreOpanvdeckuM CrocoOOM.
YucnoBsle HEPABEHCTBA U UX CBOKCTBA.

Pemienue TMHENHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. PemieHue cUCTeEM JMHEWHBIX HEPAaBEHCTB C OJHOW nepeMeHHOoM. KBajapaTHble HepaBeHCTBaA.
I'paduueckas mHTEpIpETALINS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMHU.

D yHKUUHA

KBanparuunas ¢pynkius, e€ rpaduk u ceoiicta. [lapabona, KoopJuHATHl BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUN NTApaOOJIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y=k/x, y = x3, y=x, y = x| , n ux cBoiicTa.

YucioBblie M0OCI€10BaTEIbLHOCTH U IPOrpeccuu

[TonsaTHe YMCIOBOM MOCIEI0OBATEIHPHOCTH. 3aJaHHE TTOCIIEA0BATEILHOCTH PEKYPPEHTHOUN popMyiioi i hopMyIsioi N-ro 4yjieHa.

Apudmernueckas ¥ TeoMeTpudecKas nporpeccuu. @opmysiel N-ro djieHa apuMEeTHIECKON U TEOMETPUIECKOM MPOTpecCrid, CyMMBI TTEPBBIX N YJICHOB.

N3obpaxenne WieHOB apu(PMETHUECKOM U T€OMETPUUYECKON MPOTPECCU TOYKAaMU Ha KOOPJAMHATHOW IIOCKOCTH. JIMHEWHBIH W SKCIIOHCHIIMAIBHBIN POCT.
CrnosxHbIe MPOLICHTHI.

IINTAHUPYEMMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOT'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3y/IbTaThl OCBOECHHS IPOTrpaMMBbl y4eOHOTO Kypca «AlreOpa» XapaKTepu3yrTCs:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MPOSABJIICHUCM HMHTCPECA K IMPOIIJIOMY U HACTOAIICMY pOCCHﬁCKOﬁ MaTeMaTuKy, ICHHOCTHBIM OTHOIICHUEM K JOCTHXKCHHAM pOCCHfICI(HX MAaT€MaTuKOB U
pOCCHfICKOfI MaTeMaTu4eCKOu IIKOJIbI, K UCIIOJIb30BAHHUIO 3TUX JOCTHKECHHUH B APYrux HayKax U NpUKIaJHBIX C(I)ean;

2) rpakIaHCKOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBITOJHEHHIO OOSI3aHHOCTEW TIpaXJaHWHA W peaju3alMyd €ro Mpas, MPEACTAaBICHHEM O MAaTeMaTWYeCKHX OCHOBaX (DyHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYp TPakJaHCKOTO oOIlIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO 3THYECKUX IpPOOIIEM,
CBSA3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTKEHUN HAYKH, OCO3HAHUEM BaXXHOCTH MOPAIbHO-3TUYECKUX IPUHILIUIIOB B JACATEIBHOCTH Y4EHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOM HA AaKTUBHOE Yy4aCTHE B PEIICHHUM IPAKTHYECKUX 3a]ad MAaTeMaTU4EeCKOM HaIPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHus Ha MPOTSHKEHUU BCEH JKU3HU Ul YCHEITHOW MpOQEecCHOHATBHON NEeSITeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM MHIUBUAYAIbHON TPAEKTOPHH 00pa30BaHUS U KUZHEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOoe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M ACTETUYECKOMY BOCIHPHUSATHIO MaTeMaTH4YEeCKMX OOBEKTOB, 3aJlad, pEIICHWH, pacCyXJIeHUH, YMEHHIO BHUJAETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIUEH B JEATCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTAaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHs YeJIOBEKA, MPUPOIBI U
o0mecTBa, MOHUMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak C(epbl 4elOBEYECKOW JESTENLHOCTH, 3TAloB €€ Pa3BUTHS W 3HAYMMOCTH JUIS PasBUTHS IMBHIM3AINH,
OBJIaJICHHEM SI3BIKOM MAaTeMaTHKA W MaTeMaTHYECKOH KyJIbTYpOW KaK CPEJCTBOM IO3HAHHS MHpA, OBJAJCHUEM MPOCTEHININMH HABBHIKAMH HCCIIEIOBATEBCKOM
JESATEbHOCTH;

6) ¢pusnyeckoe BocnuTanue, HGOPMUPOBAHNE KYJIHTYPbI 310POBbsI H YMOIMOHAIBHOI0 OJIATONOJIYYHSI:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYeCKWe 3HAHHWsA B MHTEPEcax CBOEro 3J0pOBbs, BEJEHHS 370pOBOr0 00pa3a JKW3HH (3I0pPOBOE ITUTAHHE,
cOaJaHCHPOBAHHBIN PEKUM 3aHATHI M OTIBIXA, PEryJsspHas (QU3NUECKasi aKTHBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa Ha
OIIMOKY ¥ TAKOT'O K€ IpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCcKo€e BOCIIUTAHHE:

OpHeHTaHHeﬁ Ha NPUMCHCHUC MATCMATUYCCKUX 3HaHUN I peuiceHus 3a1a4 B obOactu COXpaHHOCTHU Opr>KaIOHleﬁ CpCabl, INIAHUPOBAHUA ITOCTYIIKOB U
OILICHKUMX BO3MOKHBIX MOCAEICTBUM I OKPY)KaIOHleﬁ Ccpeabl, OCO3HAHUCM r00aIIbHOTO XapaKTepa 3KOJIOTHICCKUX Hp06J'ICM u HYTCﬁ HX PCUHICHUAA,

8) apanTanus K N3MEHSIOINMMCSI YCJIOBUSAM COIMAILHOW M MPUPOTHOM Cpe/Ibl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBUAX HCOHpG)ICHéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOEM KOMIETEHTHOCTH YCpe3 MPAKTUICCKYIO ACATCIbHOCTb, B TOM YU CJIC
YMCHHUC YUUTHCA Yy APYTrUX J'IIO,I[CIZ, HpI/IO6peTaTL B COBMECTHOM IE€ATEILHOCTH HOBBIS 3HAHUS, HABBIKA U KOMIICTCHIIUU W3 OIIbITA APYTHUX;



HE00X0AMMOCTHIO B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM 4ucie (GOpMyIHpOBATh UAEH, OHATH, TUTIOTE3bI 00 00BEKTaX U ABJICHHSIX, B TOM YUCIIC paHee
HEM3BECTHBIX, 0CO3HABATH ASHUIIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHHs U ACUCTBUS, POPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIEC yHHBepPcalbHbIE YueOHbIe eliCTBUSA
Ba3oBrble JJornueckue 1eMcTBHsA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKK MAaTEMAaTHUECKHMX OOBEKTOB, MOHSATHH, OTHOUICHUNA MEXY HOHATHAMH, (GOPMYIHPOBATH ONPEICICHUS
MOHATHH, YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINH, OCHOBAHUS JJIs1 000OIICHHS M CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAN3a;

BOCIIPHHHUMATh, (GOPMYITHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEILHBIC M OTPHUIIATEIIbHBIC, CIMHIYHBIE, YACTHBIEC U O0IINE, YCIOBHEIE,

BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHUBOpEYHs B (pakTax, MaHHBIX, HAOIIOMECHUSIX M YTBEPXKICHHSX, MpeaiaraTb KPUTCPUH LIS
BBISIBJICHHS] 3aKOHOMEPHOCTEMN U POTUBOPEUNI;

JIeNIaTh BBIBO/JIBI C CIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKIACHHM (mpsiMble M OT MPOTUBHOIO), MPOBOJIUTH CaMOCTOATEIHHO HECJOKHBIE J10Ka3aTelbCTBa
MaTeMaTH4eCKUX (PaKTOB, BHICTPAUBATh apryMEHTALINIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHbBIE PACCYXKACHNUS,

BBIOMpATh COCO0 pelieHus yaeOHOM 3a/1aun (CpaBHUBATh HECKOJBKO BapHAHTOB PEUICHHUs, BbIOMpATh HaHOOJIEE MOIXOIAINN ¢ y4ETOM CaMOCTOSITEIEHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarTebLCKHE AeHCTBHSA.

MCII0JIb30BaTh BOIPOCKHI KaK MCCIIEIOBATEIIBCKHI HHCTPYMEHT TO3HAHUS, (POPMYIMPOBATH BOMPOCH], (PUKCHPYIOIIHE IPOTHBOPEYHE, MPOOIeMy, CAaMOCTOSTEIBLHO
yCTaHaBIIMBaTh KCKOMOE U JIAaHHOE, ()OPMHUPOBATH TUIIOTE3Y, apPTyMEHTHPOBATh CBOIO IMO3UIIHI0, MHCHHE;

MIPOBOJIUTH [0 CAMOCTOSITEIIBHO COCTABIICHHOMY ILIAaHY HECJIOXKHBIN IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE M0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTu4eCcKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOI;

CaMOCTOSTENIHO (HOPMYITHPOBATh 00OOIIEHHS M BBIBOBI 10 PE3yJIbTaTaM IMPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh MOJTYYCHHBIX
pE3yNIbTaTOB, BBIBOJOB U 0000IIEHMIA;

MIPOTHO3UPOBATH BOBMOXKHOE Pa3BUTHE MPOLIECCa, & TAKKE BBIBUTATH MPEIIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:
BBISIBJIATH HEJJOCTATOYHOCTh M M30BITOYHOCTH HH(OPMAIIMH, TAHHBIX, HEOOXOIMMBIX JUIS PEeLICHUS 3a1a4H;

BBIOMPATh, AaHANU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PAa3IUUHBIX BUJOB U (JOPM MpeICTaBICHUS;
BbIOMpPATh (hOpMy MpeICTaBIeHHs UH(OPMAIIMK U HIUTIOCTPUPOBATH PElIaeMble 337a4l CXeMaMu, TuarpaMMaMu, HHOU rpadukoil 1 uX KOMOMHALUAMUY;



OLICHUBATh HAAEKHOCTh MH(POPMALIUH 110 KPUTEPHUSIM, IPEATIOKEHHBIM YUUTEIEM HITH CPOPMYTHPOBAHHBIM CaMOCTOSATEIBHO.
KoMMmyHunKkaTHBHBIe yHUBepcaabHbIe yueOHbIe 1eiiCTBUA:

BOCIIPHHUMATH U (POPMYITHPOBATEH CYXJICHHSI B COOTBETCTBHH C YCIIOBHSIMH H IIETISIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
Y MUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS M0 XOAY PEIIeHUs 3a1a4i, KOMMEHTHPOBATh MOJyYECHHBIN PE3ybTaT;

B X0JI¢ 00CYXXJICHUS 3a/1aBaTh BOIMPOCHI IO CYMIECTBY 0OCYKIaeMOW TeMbl, MPOOIEMBI, pelraeMoi 3a/1a4ur, BHICKA3bIBATh HMJICH, HAIICJICHHBIC HA TMOWCK PEIICHMUS,
COTOCTABJISITh CBOM CYXKICHHS C CYXICHHSIMH JPYIMX YYaCTHHKOB Juaiora, OOHapyKHBaTh pa3iMdhe M CXOJCTBO IIO3WIWH, B KOPPEKTHOU dopme
(dhopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHMUS;

MPEACTABIIATh PE3ylbTaThl PEIISHUS 3a/lay, DKCIEPUMEHTa, HMCCIEIOBaHUS, MPOEKTa, CAMOCTOSITENIbHO BHIOMpPATh (opMarT BBICTYIUICHHS C y4€ TOM 3ajaad
MIPE3EHTAINHN U 0COOCHHOCTEN ayIUTOPHUH;

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M UHIMBUIYAJIbHOM paOOThI IPH PEHICHUU YICOHBIX MAaTEMaTHUYECKUX 3a/1a4;

MIPUHUMATBH I1€JIb COBMECTHOU ACSITEIILHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM PabOThI, paclpeesisiTh BUIbI PabOT, JOTOBAPUBATHCS, OOCYX IaTh MPOIIECC
U pe3ysbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOJICH;

Y4acCTBOBATh B IPYNIOBEIX (hopMax paboThl (0OCYkIeHNs, 0OMEH MHEHHUSMHU, MO3TOBBIC IMITYPMbI U IPYTHUE), BBITIOJHITH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH
CBOU JICUCTBHS C JPYTUMH WICHAMH KOMAaHJbI, OIEHMBAaTh KayeCTBO CBOETO BKJIaJla B OOMIMA MPOAYKT MO KPUTEPHSIM, CPOPMYTHPOBAHHBIM ydac THUKAMU
B3aMOJIEHCTBHS.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eliCTBHS
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTAaBIIAThH IUIAH, aJTOPUTM PELICHUs 3a/laud (WJIU €ro 4acTb), BEIOUpaTh COcOo0 pelIeHUs C Y4ETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI PEIICHUH ¢ Y4€TOM HOBOU HH(OpPMAIUU.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI MHTEJJIEKT:

BIIAJIETh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIecca U pe3yibTaTa pelIeH!s] MaTeMaTUYeCKO 3a/1auu;

MPEBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEUICHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B JICITEIILHOCTh HA OCHOBE HOBBIX 0OCTOSITENIBCTB, HAMIEHHBIX
OLIMOOK, BBISBICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yNibTaTa NEATEIbHOCTH MOCTABIECHHOW IENM U YCIOBUSAM, OOBACHATH MPUUMHBI JOCTHKEHUS WIH HEJIOCTHKEHHUS 1IETH, HaXOIUTh
OIIMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATDBI

K xoniry oOyuenus B 7 kJjiacce o0yqarouiicst MOJIyYUT CIEIYIOUINe TPEIMETHbIE PE3YIbTaThl:

Yucia 1 BLIYUCJIECHUSA



BBIHOJIHSITB, COoUCTasA YCTHBIC U MMCbMCHHBIC HpI/IéMBI, apI/I(i)MeTI/I‘-IeCKI/Ie I[ef/'ICTBI/ISI C palqMOHaJIbHBIMHA YUCJIAMH.

Haxonuth 3Ha4YeHUs YHCIOBBIX BBIPAKEHUH, MIPUMEHITH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BEIYHUCIICHHS 3HAYCHUH JAPOOHBIX BBIPAKECHUH, COAEPIKAIINX
OOBIKHOBEHHBIC U JIECATHUYHBIC IPOOH.

[TepexouTh OT OJHOM (OPMBI 3aITUCH YHCET K JIpyrod (MpeoOpa3oBhIBATH JNECATUYHYIO IPOOh B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTH B OECKOHEUHYIO ACCATUYHYIO JIPOOB).

CpaBHUBATh U yIIOPSAA0YMBATh PAllUOHATIBHBIC YUCIIA.
OxpyriarTh yucna.

BBINOIHATE NPUKHIKY U OLICHKY pe3yibTaTa BEIYMCICHNUN, OLICHKY 3HaYE€HU YUCIIOBBIX BBIPAKEHUN. BBINOIHATH IEHCTBUS CO CTEIEHAMHU C HaTypajlbHbIMU
MTOKAa3aTeIsIMHU.

HpI/IMeHﬂTB IMPHU3HAKU ACTUMOCTH, PA3JI0OKCHHUE HAa MHOXKUTCIIN HATYPAJIbHBIX YUCEII.

PemaTh npakTUKO-OpUEHTHUPOBAHHBIE 3a/1a4H, CBSI3aHHbBIE C OTHOILIEHUEM BEJIUYNH, IPOTIOPIMOHAIBHOCTBIO BEIUUNH, IPOIIEHTAMU, HHTEPIIPETUPOBATh
pe3yNbTaThl pelIeHHs 3a/1a4 ¢ yUETOM OTpaHUYEeHHI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUs

Hcnonb30Bath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IPOIIECCe OCBOCHUSI y4eOHOI0 MaTepuara.

Haxonauth 3naueHns OyKBEHHBIX BBIPQXKEHUN MTPH 3a/JaHHBIX 3HAUCHUAX TEPEMEHHBIX.

BrimonHsaTs mpeoOpa3zoBaHus LENOT0 BHIPAKEHUSI B MHOTOWICH MPUBEICHUEM MOJA00OHBIX ClIaraéMbIX, pAaCKPHITHEM CKOOOK.

BbINoyIHATE YMHOKEHHE OJTHOUICHA HA MHOTOYJIEH M MHOTOW/IEHA HA MHOTOUWIEH, MPUMEHATH (JOpMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyI1ecTBIATh pa3iokKeHHEe MHOTOYWICHOB Ha MHOXKHTEH C MMOMOIIBIO0 BBIHECEHHS 32 CKOOKU OO0IIIEer0 MHOXKHUTEIS, TPYINIUPOBKU CIAraeMbIX, PUMEHEHHUSI
(bopMyI COKpAIIEHHOTO YMHOKEHHUS.

HpI/IMeHHTB Hp606pa3OBaHI/I5{ MHOT'OYJICHOB JIA PCIICHUA PA3JIMYHBIX 3a/1a4 U3 MATCMATUKH, CMCIKHBIX IIPEAMETOB, U3 peaanofI IMMPAKTHUKHU.
Hcnonp30BaTh CBOMCTBA CTEIEHEH C HaTypaJIbHBIMU NIOKA3aTCIIAMU JJId HpCO6pa3OBaHI/IH BBIpa)KCHI/II\/'I.

YpaBHeHHUS U HEPABEHCTBA



PemaTe nuHeliHbIE ypaBHEHHUS ¢ OJHOM NIEPEMEHHOM, TPUMEHSIS IPAaBUJIA IEPEX0/1a OT UCXOIHOIO YPABHEHUS K PaBHOCUIIbHOMY eMy. [IpoBepsTh, sBiseTcs
JIA YKCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduveckue METOAbI P PELUICHUN IMHEWHBIX YPAaBHEHHUNA U MX CUCTEM.
[TonGupath mpUMepHI Map YUCEN, SABISFONIUXCS PEIICHUEeM JIMHEHHOTO YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOHN TUIOCKOCTH TpayK JMHEHHOTO YpaBHEHHS C ABYMs MEPEMEHHBIMH, IMOJB3YSICh T'PapUKOM, MPUBOJUTH MPUMEPHI pPEIICHHUS
YPaBHEHUS.

Pemats cucteMbl 1ByX JIMHEHHBIX YPAaBHEHHUH ¢ IBYMsI IEPEMEHHBIMU, B TOM YHCIIE IpaduyecKu.

CocraBniTh U peuiaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUH IO YCIOBHUIO 3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4yl NOJY4ECHHBIA pe3yibTarT.

DyHKUNHA

N300paxkaTh Ha KOOPIAMHATHON MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM, JIy4H, OTPE3KH, HHTEPBaJbl, 3alIUChIBATh YHCIOBbIE
MIPOMEXYTKU Ha aNreOpanvdeckom si3bIKe.

OTMe4daTh B KOOPIUHATHOM IIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM, CTPOUTH rpaduKH TUHEHHBIX QyHKIMH. CTpouTh rpaduk QyHKIUHU Y = |X|.

OnuceiBaTh ¢ MOMOILBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMH: CKOPOCThb, BPEMs, PACCTOSIHUE, 1I€HA, KOJMYECTBO, CTOUMOCTbD,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOTEHI.

Haxoauth 3HaueHue (1)YHKI_[I/II/I 10 3HAYCHUIO €& aprymeHrTa.

[Tonumars rpaduueckuii crnocod MpeacTaBlIeHUs U aHau3a nH(GOPMallUY, U3BIEKATh U HHTEPIPETUPOBATh HH(POPMALIHIO U3 TPAPUKOB peaTbHBIX
MIPOLIECCOB ¥ 3aBUCUMOCTEH.

K konIry oOyuenus B 8 kjacce 00y4aromuiics MoIyduT CIEAYIONNE MPEIMETHBIC Pe3yIbTaThI:
Yuciaa 1 BLIYUCJIECHUSA

Hcnonp30BaTh HavallbHBIE MNpEACTAaBJICHUA O MHOKCCTBC JIENCTBUTEIIBHBIX YHUCEI JJIsI CpaBHCHHA, OKPYTJICHUA U BLI‘II/ICJ'ICHI/II‘/’I, 1/1306pa>1<aTb JIeNICTBUTEIbHbBIC
YHuCjia TOYKaMH Ha KOOp,Z[HHElTHOﬁ HpHMOﬁ.



[TpuMeHsTh MOHATHE APUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOIWTh KBAJpPAaTHBIE KOPHH, MCIOJB3Ys HPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHHH, COEPIKAIINX KBAIPaTHbIE KOPHHU, UCIIONIb3YS CBOWCTBA KOPHEH.

Hcnonp30Bath 3anmucy OOJIBIIMX U MAJIBIX YUCEI C IOMOIIBIO AECATHYHBIX qpobeit u creneneit uncina 10.

Auredpanyeckne BbIpaKeHHUs

[IpuMeHATh MOHATHE CTENIEHU C LIEJIBIM I10Ka3aTeleM, BBIIIOJIHATH IpeoOpa30BaHus BbIPAXKEHUH, COAEPKAILLIUX CTENIEHH C LEJIbIM IT0Ka3aTeIeM.

BoInosiHATE TOXKAECTBEHHbIE MPeoOpa30BaHuUs pallMOHAIBHBIX BbIPAXKEHUI HA OCHOBE MPaBUJI IEUCTBUIN HaJ MHOTOYJIEHAMH U alre0pandecKuMu JApo0sMu.
PacknanpiBaTe KBagpaTHBIA TPEXUIECH HA MHOKHUTEIIN.

[IpumeHsTh MpeoOpa3oBaHUs BEIPAXKEHUH IS peIIEHUs Pa3InYHbIX 3a/1a4 U3 MaTeMaTUKU, CMEKHBIX IPEMETOB, U3 PEaTbHOU MPAKTHKU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemats InHEHBIE, KBaAPATHBIC YPABHEHUS U PALIMOHAJIBHBIC YPABHEHNUS, CBOAIIUECS K HUM, CUCTEMBI IBYX YPABHEHHUN C JBYMs IIEPECMECHHBIMU.

[IpoBoauTh mpocTeifiine ucciaeroBaHUs ypaBHEHUN M CHUCTEM YpaBHEHHi, B TOM YHUCIE C MPUMEHEHUEM IpaduyecKkux mpeacTaBieHui (ycTaHABIMBATh,
MMEEeT JIM YpaBHEHHE WM CHCTEMA YPaBHEHUM pelIeHHUs, €ClIU UMEET, TO CKOJIbKO, U ITpoYee).

[lepexouTh OT cia0BecHOM (HOPMYIUPOBKH 3a/1auu K €€ anreOpandyeckoil MOAEIU C MOMOIIbIO COCTABIICHUSI YPaBHEHUS WIIM CUCTEMbI YPaBHEHHIH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]aui MOJY4YEHHBII pe3yibTar.

HpI/IMeHHTB CBOMCTBA YHMCIIOBBIX HCPAaBCHCTB JI1 CPAaBHCHHUS, OLCHKH, PCIIATH JINHEHHBIE HCpPaBCHCTBA C OHHOﬁ nepeMeHHoﬁ Hn HUX CUCTCMBbI, OJAaBaTb
rpa(bnqecxyro WIUTIOCTPALUIO MHOXKCCTBA peH_IeHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUUH

[TonuMaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U A3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAYECHNUs), ONPEAEIATh 3HaUCHUE (DYHKIIUU 1O 3HAYEHUIO
apryMeHTa, ONpeJIeNIsiTh CBOMCTBA (PyHKIMHU 10 €€ rpaduky.

Ctpoutsb rpaduku 37eMeHTapHbIX QYHKIMN BUA:

y = ki, y=x2, y=x3,y = |X|, y = VX, OIHCHIBATH CBOWCTBA YNCITOBOH DYHKIHH 110 &8 rpaduKy.



K koHIy oOyueHus B 9 kj1acce 00y4arOIuics MOJydUT CICAYIONINE TPEIMETHBIC Pe3YIIbTAThI:
Yucia ¥ BIYUCTEHUS
CpaBHUBaTh U YIOPSAJOYMBATh PALMOHAIIBHBIE U UPPALlMOHAIIbHBIE YHCIIA.

BrmonHATh apI/I(bMeTI/IT-ICCKI/Ie I[Gf/iCTBI/IfI C pallMOHAJIBHBIMHU YUCIIaMH, COUCTAasd YCTHBIC U ITMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYUCJICHHUSA C
HppaiuOHAIIBHBIMU YHCJIIaMU.

Haxonnte 3Ha4eHUs CTENEHel ¢ LEeNBIMU NTOKA3aTEIMU M KOPHEW, BBIYNCIIATh 3HAYCHUSI YUCIOBBIX BBIPAKECHUM.

OKpyrisTh IEHCTBUTENBHBIE YHCIIA, BBINOJIHATD IPUKUJIKY PE3YyIbTaTa BBIYMCICHUN, OLIEHKY YMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUsI M HEPABEHCTBA

Pemiate nuHeiiHbIe U KBalpaTHbIE YPABHEHUS, YPAaBHEHUS, CBOALINECS K HUM, IPOCTEHIINE APOOHO-pAllMOHAJIbHbBIE YPABHEHUS.

Pemats cucTeMsl IByX JIMHEWHBIX YPaBHEHUH C IByMs IICPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIACTCS JIMH CHHBIM.
Pemare TekcToBBIE 331a4M aIredpanuecKuM CriocoO0M C IOMOLIbIO COCTABICHHSI YPABHEHUS WIIM CUCTEMBI JBYX YPaBHEHUH C IByMs [I€PEMEHHbBIMHU.

[IpoBoauTh mpocTeiiiline ucciaeroBaHUs YPaBHEHUN M CHUCTEM YpaBHEHHH, B TOM YHUCIE C MPUMEHEHUEM rpaduyeckux mpeicTaBieHui (ycTaHABIUBATh,
MMEEeT JIU YpaBHEHUE WM CUCTEMA YPAaBHEHU PEIICHHUs, €CIIM UMEET, TO CKOJIBKO, U IpoUee).

Pemarps nuneiiHbIe HCPABCHCTBA, KBAJAPATHBIC HCPABCHCTBA, I/1306pa)KaTL pEeICHUC HCPABCHCTB Ha YHUCIO0BOM HpHMOﬁ, 3aIllMCbIBATh PCIICHUEC C ITIOMOLIbBIO
CHMBOJIOB.

Pemate cucTteMbl TMHEHHBIX HEPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIINEC KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTB pemieHnue CUCTCMbI HCPABCHCTB Ha
YHUCIOBOM HpHMOﬁ, 3aIMUChIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HCEPAaBCHCTBA ITPH PCUHICHUHN PA3JIMYHBIX 3a/1a4.

DyHKUUH



PacrioznaBate QyHKIMYM M3ydeHHBIX BUIOB. [loKa3piBaTh CXEMAaTHYECKHU PACIIOJIOKEHHE HA KOOPIUHATHON IIOCKOCTH rpadukoB (yHKIMA Buaa: y = KX, Yy
=kx+b,y=kix,y=ax2+ bx+c,y=x3,y=Vx, y= [X|, B 3aBuCHMOCTH OT 3HaYCHHMII KO3(DPHUIIUEHTOB, OMICHIBATE CBOMCTBA (YHKIIHIL.

CtpouTth 1 N300paxaTh cCXxeMaTHYeCKH rpaduKy KBaJpaTHUHBIX (DYHKIIHIA, OMUCHIBATH CBOMCTBA KBAAPATHUHBIX (DYHKIIHIA MO UX IpaduKam.
Pacnio3naBate KBagpaTHuHyIO (QYHKIUIO 110 (OpMyIie, TPUBOIUTH IPUMEPHI KBAAPATUYHBIX (PYHKIUHI U3 peanbHOH )KU3HH, (HPU3UKH, TEOMETPHH.
YucJioBbIe NOCJIEA0BATEIbHOCTH U IPOTPecCHH

Pacrnio3naBate apupMeTHYECKYI0 H TEOMETPUIECKYIO TPOTPECCHH IIPU Pa3HBIX CIIOCO0aX 3aJaHMUS.

BEIMONMHATE BBIYUCICHUS C UCTIONIB30BaHNEM (POPMYI N-TO diieHa apu(pMETHIECKON 1 TeOMETPHUECKON TPOTPECCH, CyMMBI MTEPBBIX N YWICHOB.
N300pakaTh WICHHI MOCIEI0BATEILHOCTH TOUKAMH Ha KOOPAWHATHOM TIOCKOCTH.

Pemath 3amaun, CBS3aHHBIE C YHCIOBBIMH MOCIIEA0BATEIBHOCTIMH, B TOM YHUCIIC 33]]a9d U3 PEabHOMN KHU3HU (C HCITOJIE30BAHUEM KaJIbKYIIATOPA, IIH(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Her/ | HammeHoBaHMe pa3/ieiioB B TEM MIPOTPAMMBI KonunuecTBo yacos OnekTpoHHbIe (I poBbIE) 00pa30BaATEIbHbBIE
Bcero|  KontponbHble [IpakTnueckue PECYpChI
paboTsl paboThl
1 Yucia u BerunciacHus. Panmonanbubie yncia | 25 1 bu6nuoreka [1OK https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIPaKCHUS 27 1 bubnunorexa [IOK https://m.edsoo.ru/7f415b90
3 VYpaBHEHHS 1 HEPABEHCTBA 20 1 bubnuoreka I1OK https://m.edsoo.ru/7f415b90
4 Koopmunats! u rpaduku. OyHKINU 24 1 bubnunorexa [OK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 0000IIeHNHE 6 1 bubnuorexa [{OK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 102 5 0
I[TPOT'PAMME
8 KJIIACC
Het/| HamMeHnoBaHue pa3ienoB U TEM MPOTPaMMBbI KonuyecTBo wacoB DnekTpoHHbIe (G POoBHIC) 00pa30BaTEIbLHBIE
Bcero| KontponbHbie [IpakTnyeckue pPeCypChl
paboThl paboTsl
1  |Ywucna u Beruncienus. Kagparusie KOpHU 15 bubmuoreka [TOK https://m.edsoo.ru/7f417af8
2 Yucna u BerunciieHus. CTENeHb ¢ UEbIM 7 bubnuoreka IIOK https://m.edsoo.ru/7f417af8
okasareiyiemM
3  |Anrebpanyeckrie BeipaxkeHus. KBaapaTHbIi 5 1 bubnuoreka IIOK https://m.edsoo.ru/7f417af8
TpEXUICH
4 |AnreOpanyecKue BhIPAKCHUS. 15 1 bubaunorexa [IOK https://m.edsoo.ru/7f417af8
Anrebpaunveckas 1po0b
5 |YpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubaunoreka IIOK https://m.edsoo.ru/7f417af8
ypaBHEHHUSI
6 |YpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmuorexa LIOK https://m.edsoo.ru/7f417af8
YPaBHEHUN
7 |YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubmuorexa LIOK https://m.edsoo.ru/7f417af8
8 Oynkunn. OCHOBHBIC IOHATHUS 5 bubnuroreka IOK https://m.edsoo.ru/7f417af8
9 | Oynkuuu. Yucnosslie QyHKIHH 9 bubnmnoreka L{OK https://m.edsoo.ru/7f417af8
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Her/| HaumenoBaHue pa3aenoB U TEM IPOTPAMMBI

KomnnuectBo yacos

DOnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIHHBIE

Bcero| KontponbHble [IpakTnueckue peCypChl
paboThI paboThI
10 [IloBTOpeHHe u 0000IICHUE 6 1 bubnuoreka L{OK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5) 0
[TPOI'PAMME

9 KJIACC
Her/| HaumeHoBaHMe pa3fenoB U TEM MPOrpaMMbl KosmmuecTBo yacos OnekTpoHHbIe (11U pOoBbIE) 00pa30BaTENbHbBIE
Bcero| KoHTpousbHBIE [IpakTnueckue peCypChI
paboThl paboTsl
1  |Ywucna u BeramciaeHus. JeiiCTBUTENBHBIE YK CIIA 9 bubmuoreka [IOK https://m.edsoo.ru/7f419d08
2  |YpaBHEHHS M HEPABEHCTBA. YPaBHEHHS C OHOMN 14 1 bubmuoreka [TOK https://m.edsoo.ru/7f419d08
nepeMeHHON
3  |YpaBuenwus u HepaBeHcTBA. CHCTEMBI ypaBHEHU I 14 1 bubmuoreka [IOK https://m.edsoo.ru/7f419d08
4 |YpaBHenus u HepaBeHCTBa. HepaBencTBa 16 1 bubmuoreka IIOK https://m.edsoo.ru/7f419d08
5 |Oyukiun 16 1 bubmuoreka ITOK https://m.edsoo.ru/7f419d08
6 YucnoBkIE TTOCIIEN0BATEIFHOCTH 15 1 bubmuoreka IIOK https://m.edsoo.ru/7f419d08
7 IToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS 18 1 bubnuoreka IIOK https://m.edsoo.ru/7f419d08
3HAHMH
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MHMHHUCTEPCTBO NMPOCBEIIEHUS POCCHHUCKOW ®EJEPAIIMA
MunucrepcTBo odpazoBanus OpeHOyprckoii odaacTu
MKY «lllapasikckunit POO»
MAOY «boropoackasa COIL»

«PaccMoTpeHO» «CornacoBaHo»
na I1IMO yuuTeneil ecTecTBEHHO-MATeMaTHICCKOTO MK/ 3aMecTHreb AupekTopa no YBP
_—
pyk — 1 [1IMO %/@W Karensnuxosa H.B. %7? // deyroceena [A.
[Iporokon Ne 1 ot «29»aprycra 2023 rojia «30» azy/ ycra 2023 r.
PABOYAS TPOT'PAMMA
(ID 783571)

y4eOHOro npeamera «I'eomeTpusi»

U151 o0ydaronuxcs 7 -9 kinaccoB

cesio boropoackoe 2023 r



IHHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus KaK OJIMH U3 OCHOBHBIX Pa3/IeIOB IIKOJIHHON MaTeMAaTHKH, MIMEIOIIMIA CBOCH LIEIbI0 00ECIICUNTh U3yUeHHUE CBOICTB U pa3MepoB GUTryp, UX
OTHOILIEHUHA M B3aMMHOE PACIIOJIOXKEHUE, ONUPAETCS Ha JIOTUYECKYIO, JOKA3aTEIbHYIO JMHUIO. LIEHHOCTh M3ydeHMs] T€OMETPUHM HA YPOBHE OCHOBHOTO
o01mero o0pa3oBaHUs 3aKIIOYAETCSI B TOM, YTO OOYYAIOIIMICS yYUTCSl MPOBOAMUTH NOKA3aTEIbHBIE PACCYXKAEHHS, CTPOUTH JIOTHUECKHE YMO3AKJIIOUYEHHS,
JIOKa3bIBaTh UCTUHHBIE YTBEPKACHHS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTE PACCYKICHUS «OT IPOTUBHOTO», OTIIMYATh CBOMCTBA OT PU3HAKOB,
(dbopmymHupoBaTh 0OpaTHBIC YTBEPKACHUSI.

Bropoii 1enbio u3ydeHus TeoMeTpUN SIBISIETCS UCIIOIb30BaHue €€ KaKk MHCTPYMEHTA MPU PELIEHUH KaK MaTeMaTUYECKUX, TaK U MPaKTUYECKUX 3ajad,
BCTPEUAIOLIUXCA B peaybHOM Ku3HU. OOy4arouuiicss TOJDKEH HAyYMThCsl ONPEENIUTh F€OMETPUUECKYI0 (Urypy, OMHCaTh CIIOBaMHU JaHHBIA YEpTEX WU
PUCYHOK, HAWTH IUIOLIAAb 3€MEJIbHOTO y4acTKa, paccuuTaTh HEOOXOJMMYIO JUIMHY OINTOBOJIOKOHHOTO Kaless WM TpeOyeMmble pa3Mepbl rapaxa JUist
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas, BBIUYUCIWUTEIbHAS JIMHUS B M3ydeHMM reomerpuu. [lpm permieHun 3agad MpakTHYECKOTO —XapakTepa
OoOyyaroUIuiicss YyYUTCS CTPOUTH MaTeMAaTUYECKHE MOJEIN peallbHbIX >KW3HEHHBIX CUTYalWW, MPOBOJUTH BBIYHUCICHHUS U OICHMBATh a/€KBaTHOCTh
MTOJIy4EHHOTO pEe3yJIbTaTa.

Kpaitne BaxHO mOJ4E€pKUBATh CBSI3M T€OMETPUU C JPYTMMU Y4eOHBIMHU NpeAMETaMM, MOTUBHUPOBATH HCIOJIb30BATh OINpPEAEICHHS] T€OMETPUUECKUX
buryp u MoOHATHI, AEMOHCTPUPOBATH NMPUMEHEHHE MOJYYCHHBIX YMEHUU B (PM3UKE U TEXHUKE. DTH CBsA3M Haubosiee spKO BUAHBI B TeMax «BeKkTopbi»,
«TpuroHomerpuueckue cooTHOIIEHUs», «Meton koopauHa™» U «Teopema [ludaropay. Yuednsiii kypc «l'eomeTpus» BKIIOUACT CIEIYIOIIHE OCHOBHBIC
paznensl conepxkanus: «['eomerpuueckue GUIypsl U X CBOMCTBa», «3MepeHne reoMeTpuuecKux BEIUYUH», «J(eKapTOBbl KOOPAMHATHI HA MIIOCKOCTHY,
«Bekropsy, «/[Bmxenus miaockoctry, «I[IpeodbpazoBanus moao0us».

Ha usyuenue yue6HOro Kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIO),
B 9 Kiacce — 68 yacos (2 yaca B HEZIENIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

HauvanpHple moHSATHS ICOMCTpHUM. Tqua, Inpsamas, OTpE30K, JIy4. VYron. Bugsl YIJI0B. BepTI/IKaJ'IBHBIe U CMCXKHBIC YTJIbI. BI/ICCGKTpI/ICB. yria. .HOMaHaH,
MHOT'OYT'OJIbHUK. HapaHHeJ'ILHOCTL U NCPIICHAUKYIISIPHOCTD IPSAMBIX.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cUMMeTpUH. [IpuMepsl CHMMETPUN B OKPYKAIOIIEM MHpE.
OCHOBHBIE TIOCTPOEHHUS C MOMOIIbIO IUPKYIA U IUHEHKH. TpeyronsHUK. BricoTa, Meanana, OMCCEKTpHca, UX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PABHOCTOPOHHUHN TPEYTrobHUKU. HepaBeHCTBO TpeyronbHUKA.



CBoiicTBa ¥ MpU3HAKK PaBHOOCAPEHHOTO TPEYrobHUKA. [IpH3HaKy paBEHCTBA TPEYTOILHUKOB.
CpoiicTBa M NIPU3HAKU NApaJuIEIbHBIX MPpsAMBIX. CyMMa yriloB TpEYyrojbHUKa. BHENIHNE yIuibl TpEeyrojbHUKA.

[IpssmoyronbHblil  TpeyrosbHUK. CBOMCTBO MeaMaHbl MPSMOYTOJIBHOTO TpEyroJibHMKa, IPOBEAEHHOM K runoTeHyse. [Ipu3Haku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYrOJIBHUKOB. [IpsMOyrosibHBIN TpeyroabHHK ¢ yriiom B 30°.

HepaBeHcTBa B reoMeTpHuy: HEPAaBEHCTBO TPEYrojbHHMKA, HEPABEHCTBO O JUIMHE JOMAaHOM, TeopeMa O OoJIbllieM yriie U OOoJIbLIeH CTOpOHE
TpeyrojpHuka. [leprnenaukynsp u HakKJIOHHas.

I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeJMHHbINA NepIEeHAUKYISIP K OTPE3Ky KaK TeOMETPUUYECKHUE MECTA TOUEK.

OKpyXHOCTBb M KpYT, XOpJa M AMAMETP, UX CBOMCTBA. B3aMMHOE pacmnosioKeHHe OKPYKHOCTH M npsiMol. KacarenpHas u cexymas K OKpY>KHOCTH.
OKpyXHOCTB, BIMCaHHAas B yroJl. BnircanHas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KIIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero npu3Haku U cBoicTBa. YacTHbIE Cilydau napajjiesorpaMMoB (IPSMOYTOJIbHUK, pOMO, KBapaT), UX
MIPU3HAKK U CBOMCTBA. Tpamenus, paBHOOOKas Tpamnelus, e€ CBOMCTBA U Tpu3HaKku. [IpsiMoyroapHas Tpamemus.

Merton yaBoenust menuansl. Llentpanbaas cummetpusi. Teopema @aneca 1 TeopeMa 0 MPOMOPHUOHAIBHBIX OTPE3KaX.
CpenHue TMHUM TPEeyrojibHUKA U Tpanenuu. LleHTp Macc TpeyroiabHHKa.
[Topo6ue TpeyronbHUKOB, KO3 uieHT noaoous. [Ipuznaku nomgodus TpeyroiabHUKOB. [IpuMeHeHre mogo0ust Mpy peleHruy MPAKTUYECKUX 3a/ay.

CpoiicTBa miomajeii reometpudeckux ¢puryp. opMynsl 11 MIOMIAIU TPEYroJbHUKA, apajuieorpaMma, pomoa u Tpaneuud. OTHOIICHHE TII0IIaa el
MOA00HBIX (DUTYD.

Brruucnenue niomiaeit TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.
Teopema [Iucgaropa. Ilpumenenue teopemsl [ndaropa npu pemeHun npakTHUECKUX 3a/1a4.

CuHyc, KOCHHYC, TAH€HC OCTPOT0 YIja MpsIMOYroJIbHOTO TpeyrojbHUKa. OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETPHUYECKHUE
¢ynkuuu yrios B 30, 45 u 60°.



Brnucannble M LEHTpaJbHBIE YIJIbI, YroJI MEXKIY KacaTelIbHOW M XOPAOH. YTIUIBI MEXAY XOpJaMU M CEKyIlMMHM. BrnucaHHble W OINHMCAaHHBIE
4eThIpEXYroJIbHUKU. B3auMHoe pacnonoxeHnue 1Byx okpyxkHocTeil. Kacanue okpyxHocreil. O01ue kacaTelnbHble K JBYM OKPYXHOCTSIM.

9 KUIACC
Cunyc, xocunyc, Tanrerc yrio ot 0 10 180°. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYITH IPUBEACHUSI.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PerieHue MpakTHYECKUX 3a/Jad C MCIOJb30BAaHMEM TEOPEMBbI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaoous. [logodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o0 Mpon3BeICHUN OTPE3KOB XOPI, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIINX, TEOPEMa O KBaIpaTe KacaTeIbHOM.

Bekrop, miuHa (MOAYNB) BEKTOPA, COHANpPABICHHBIE BEKTOPHI, MMPOTHBOIOJIOXKHO HAINPaBJICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, OTIEpaIlMM HaJl BEKTOpaMH. Pa3iioskeHWe BEKTOopa IO JIByM HEKOJUIMHEapHBIM BekTopam. KoopmuHatbl Bekropa. CKalsipHOE MPOU3BEICHHE

BCKTOPOB, IPUMCHCHUC I HAXOXKACHUS NJIUH U YIJIOB.

JlekapTOBbl KOOpPJAMHATHI Ha IJIOCKOCTH. YpaBHEHUS MPSAMOM M OKPYKHOCTH B KOOpJAMHATaX, MEpPEeceYeHHe OKPY)KHOCTEH W MpsMBIX. Meroa
KOOpPJUHAT U €ro MPUMEHEHHUE.

HpaBI/IHLHHe MHOT'OYT'OJIbHUKH. I[J'II/IHa OKPYXHOCTH. FpaL[yCHa;I " paaraHHas MCEpa yrijia, BbIYHUCIICHUC UIMH AYT OKPY)KHOCTeﬁ. IInomans Kpyra,
CCKTOpa, CCrMCHTa.

JIBuKEeHHs TUIOCKOCTH U BHYTPEHHHE CUMMeTpuH GUryp (3nemeHTapHele npeacrasienus). [lapamnensusiii nepenoc. [loBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI
JInuHOCTHBIE pPe3yJabTaThl OCBOCHHSI TPOrPAMMBbI yUeOHOTO Kypca «I'eoMeTpus» XapakTepU3yrTCs:
1) maTpuoTHYECKOE BOCIIUTAHNE:

MIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHHEM K JOCTHKEHHSIM POCCUHMCKUX MaTEMATHKOB
U POCCUICKON MaTeMaTH4eCKON MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHHH B IPYTrUX HayKax U MPUKIAIHBIX cPepax;

2) rpaxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00s13aHHOCTEW IpaKIaHWHA U PEATTM3alMX €ro MPaB, MPEICTaBICHHEM O MaTeMaTHUECKIUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHHM, MPOIEAYp TPaKIAHCKOTO 00IIecTBa (HarmpuMmep, BBIOOPHI, OMPOCKHI), TOTOBHOCTHIO K OOCYXICHHUIO ITHYECKUX IpOoOIIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JTOCTIKEHUH HAyKH, 0CO3HAHUEM BKHOCTH MOPATBHO-ITHYECKHUX MPUHIIMIIOB B JESITEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOW HAa aKTHMBHOE YYacCTHE B PEIICHUHU MPAKTHYSCKHX 3a/la4 MATeMaTHYECKOUW HANpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOTO
00pa3oBaHus Ha POTSDKEHUH BCEH JKU3HU JIJISl YCIICITHOW TPO(ECCUOHATIBHOM IS TEILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BbIOOPOM M
MOCTPOCHUEM WHMBUIYAILHOW TPACKTOPUHU 00PA30BAHMUS M HKU3HCHHBIX IIJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMONHOHAJIBHOMY M 3CTCTUYCCKOMY BOCIIPUATHIO MATCMATHYCCKUX O6’beKTOB, 3aaaq, peH.IeHPIfI, paccyxczleHI/Iﬁ, YMCHHUIKO BUICTH
MAaTEMAaTUYCCKHUEC 3aKOHOMCEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 MO3HAHMSI:



OpHUEHTAIMeH B IeSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEIIOBEKA, IPUPOABI U
oOrmiecTBa, MOHUMAaHUEM MaTeMaTHYECKOW HAayKH Kak C(epbl YeIOBEUECKOH JeATeIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH IS Pa3BUTHS IUBUIN3AIUH,
OBJAJCHUEM SA3BIKOM MAaTEMAaTHKM M MaTeMaTM4eCKOM KYJIbTYpOM Kak CpEACTBOM IIO3HAaHWS MHpPA, OBJIAJACHUEM IPOCTCHIIMMM HaBbIKAMHU
HCCIIEI0BATEIIbCKON NEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GopMHPOBaHHE KYJIbTYPHI 310POBbsI H YMOIMOHATBLHOTO 0J1arOMOJIyYHsI:

FOTOBHOCTBbIO NPHUMEHATh MAaT€MaTHYEeCKHE 3HaHUS B MHTEpecax CBOEro 370pOBbs, BEACHHUS 3/0pPOBOTO 00pa3za >KWM3HU (310pOBOE MHUTAHHUE,
cOaaHCUpPOBAaHHBIM PEXKUM 3aHITHHA W OTIbIXa, PEryaspHas (u3nyeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY M TAKOT'O K€ IpaBa JAPYroro 4eloBeKa;

7) IKOJOIrn4eCKoe¢ BOCIIMTAHHE:

OpHeHTaI_[PIefI Ha MPUMCHCHHUEC MAaTEMAaTUUICCKUX 3HAHUI JJId pCUICHUA 3a/ia4 B oOnactu COXpaHHOCTHU oxpymaromeﬁ CpCabl, MIIAHUPOBAHUA ITOCTYIIKOB
1 OIICHKHU NX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ JJIA Oprnca}omeﬁ Cp€abl, OCO3HAHUEM rJ100aJI5HOTO XapakTepa 3KOJOrH4€CKUX HpO6J’I€M u HYTeﬁ HX PCHICHUSA,

8) amanTanus K U3MEeHSIONMMCS YCJIOBHIM COIMAJIbLHOI U PUPOTHOI cpebl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBHSIX HEOMPEIEIEHHOCTH, MIOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUUECKYIO JEeSTeIbHOCTh, B TOM
YHClie YMEHHUE YUUThCS Y IPYTUX JIIOJIeH, MPUOOpETaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMITETECHIIUH U3 OTIBITA IPYTUX;

HeO6XOI[I/IMOCTI>IO B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHPII>'I, B TOM 4YHCJIC (bOpMYJ'II/IpOBaTB UACU, IMOHATHA, TUIIOTC3bI 00 00BeKTax U SABJICHUAX, B TOM YUCJIC
PaHCC HCU3BCCTHLIX, OCO3HABATDH ,Z[e(bI/IHI/ITBI COOCTBEHHBIX 3HAHUH U KOMHCTGHTHOCTeﬁ, IJIAHUPOBATH cBOC Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CUTYyallUIO, BOCIPUHUMATL CTPCCCOBYHO CUTYAIIMIO KaK BbI3OB, Tpe6y101111/1171 KOHTPMCP, KOPPCKTUPOBATH
IIPpUHHUMACMbIC PCIICHUA U I[efICTBI/IH, Q)OpMYJ'II/IpOBaTb H OICHUBATDb PHUCKU U IIOCICACTBUAA, q)OpMI/IpOBaTB OIIBIT.



METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHbIC YHHBepPcaJIbHbIE yueOHbIE 1elHCTBUSA
ba3oBrble Jornueckue 1eicTBHs:

BBISIBIIATE M XapaKTEPU30BATh CYIIECTBEHHBIC TNPU3HAKK MAaTEMAaTHUYECKUX OOBEKTOB, MOHSATHHA, OTHOLICHWHA MEXIYy MOHATHIMHU, (POPMYIHpPOBATH
OTpe/ieNieHUs] TMOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIMM, OCHOBaHUS Uil 00OOIIEHHS M CpaBHEHUS, KPUTEPUHM MPOBOAUMOIO
aHaIM3a;

BOCIIPUHUMATh, OPMYIMPOBATH U IPEOOPA30BbIBAThH CYK/IEHUS: YTBEPAUTEIIbHbBIE U OTPUIATEIbHbIE, €IMHUYHbIE, YACTHBIE U 00LIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUs B (DaKTax, NaHHBIX, HAOIIOAECHUAX U YTBEP)KICHUSX, peAsiaraTb KpUTEpUH JJis
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeNIaTh BBIBO/JIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3zaTelbCTBA MaTeMAaTHUYECKUX YTBEp)KJIEHUM (IpsiMble W OT MPOTHBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECJOXKHBIE J10Ka3aTelbCTBa
MaTeMaTH4eCKUX (aKTOB, BHICTPAUBATh apryMEHTAIINIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHbBIE PACCYXKICHNUS,

BBIOMpATh CHOCO0 pelieHus yueOHOU 3aaun (CpaBHUBATh HECKOJIbKO BApUAHTOB PELICHUs, BIOMpaTh HanOoJiee MOIXOSAIMINNA ¢ YYETOM CaAMOCTOSATEIHHO
BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareJnLcKue AeiicTBHA.

HCI0JIb30BAaTh BOMPOCHI KaK UCCIIEIOBATENbCKUNA HHCTPYMEHT MO3HAHUS, (JOPMYIMPOBATH BOIPOCHI, (PUKCHPYIOIIKME MPOTUBOPEUrE, IpodiiemMy,
CaMOCTOSITEJIbHO YCTaHABIIMBATh HUCKOMOE U JaHHOE, (OPMUPOBATH TMIIOTE3Y, APIYMEHTHUPOBAThH CBOIO MO3ULIMIO, MHEHUE;

MIPOBOJUTH TIO0 CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXHBIM AKCHEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE 0 YCTAHOBJICHHUIO OCOOEHHOCTEN
MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY CO0OI;

CaMOCTOSITENIbHO (hOpMyTUPOBaTh 0OOOIIEHNS U BBHIBOJBI IO pe3y/bTaTaM MPOBEAEHHOTO HAOIIOJEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIy4YE€HHBIX PE3YIbTaTOB, BEIBOJIOB M 0000IIECHUI];

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MIPOLIECCA, & TAKKE BBIJBUTATh MPEIINOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH HEJIOCTATOUHOCTh U M30BITOUHOCTh WH(OPMALINH, TAHHBIX, HEOOXOIUMBIX JUTsl PEIICHUS 3aa4K;

BBIOMpATh, aHATTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUJOB U (JOPM MPECTABICHUS;

BBIOMpATh (OpMY IpeCTaBICHUS HH(GOPMAIIUU U MILTIOCTPUPOBATh pelaeMble 3a/1a4i CXeMaMu, IuarpaMMaMu, HHOHM rpaduKoi U ©X KOMOWHAIUSMU;

OLICHUBATh HAAEKHOCTh I/IH(I)OpMaI_II/II/I IO KpUTCPUAM, MMPCIJIOKCHHBIM YUYHUTCIICM WU C(I)OpMy.III/IpOBaHHLIM CaMOCTOATECIIBHO.

KoMMyHuKaTHBHBIC yHUBepcaIbHbIe yueOHbIe 1eICTBHA:



BOCIPUHUMATh U (POPMYIHPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMH U IIENISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PELIEHUS 3a1auld, KOMMEHTHUPOBATh MOJyYEHHBIN PE3YJIbTAT;

B X0z€ 00CYX/JEHHUsS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbI, MPOOJIEMbI, pelIaeMoil 3a/1aun, BBICKAa3bIBAaTh WMJCH, HAIlEJICHHbIC HA ITOUCK
pelIeH s, COTIOCTABIISATh CBOUM CYXKACHUS C CY)KICHUSMH JIPYTUX YUaCTHUKOB THAJIOTa, OOHAPY)KMBATh Pa3InYKe U CXOJICTBO MO3HINH, B KOPPEKTHOU hopme
(bopMynHUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHS,;

MPEJCTABIATh PE3yJbTaThl PEUICHUS 3a/1a4d, SKCIIEPHUMEHTA, MCCIIEJOBAHNUS, IPOCKTA, CAMOCTOATENILHO BHIOMPATh (OPMAT BHICTYIUICHHUS C YUETOM 3ajad
MPE3CHTAIH U OCOOCHHOCTEH ayIuTOPHUH;

MMOHUMATh U UCTI0JIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUYaIbHON paOOThI IPU PELIEHUHN Y4eOHbIX MaTEMaTHUYECKHX 3a/ay;

MIPUHUMATh 1I€JIb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM pabOThI, paclpenensaTh BUAbI paboT, JOroBapuBaThcs, 00CYXKIaTh
MpOIIeCcC U pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYNNOBBIX (opmax paboThl (00CyxaeHus, OOMEH MHEHUSMH, MO3TOBblE€ HITYPMbl U JPYTHE), BBIIOJHATH CBOK YacTh padOThl U
KOOPJIMHUPOBAaTh CBOM JEWUCTBUS C JPYTMMM 4WIEHaMH KOMaH/bl, OIIEHMBAaTh KaueCTBO CBOEro BKJaJa B OOWUH MNPOAYKT IO KPUTEPHSM,
chOpMyIUPOBAHHBIM YJaCTHUKAMH B3aMMOJEHCTBHUS.

PeryasiTuBHble yHUBEpcaibHbIEe YUeOHBbIE 1€l CTBUA
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJISITh IUIaH, QJITOPUTM pEIIEeHUs 3aJaud (MM €ro 4acTh), BBIOMpATh Crnoco0 pemeHus ¢ y4€TOM HMEIOIIMXCS PEeCcypcoB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEHICHHI ¢ y4ETOM HOBOM MH(pOPMAIUH.

CaMOKOHTPOJIb, IMOIUOHAJILHBI HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa B PE3yJIbTaTa PEIICHUSI MaTEMaTUUECKON 3a/1a4H;

MPEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTh NPH PEIICHWU 3a7add, BHOCHTh KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBHCTB,
HaWJEHHBIX OINOOK, BBISBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yibTaTa JACATEIbHOCTH MOCTABICHHOMN eI U YCIOBUAM, OOBACHATh NPUUMHBI IOCTUKEHUS WIM HEAOCTUKEHUS LIeIH,
HaXO0JUTh OMIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
K xonity oOyuenus B 7 kJjiacce o0yqaronuiicst MOJIyduT CIEIYIOUINe MPEIMETHbIE PE3YIbTaThl:

Pacno3naBath HU3YUCHHBIC T'COMCTPUYICCKHUC (I)I/Il“prI, ONPpCACIIAATE UX B3aUMHOC PACIIOJIOKCHUC, I/I306pa)KaTB TCOMETPHUYCCKUC (I)I/Il"ypbl, BBITIOJIHATH
YCPTECIKU IO YCJIOBUIO 3aa1H. I/I3MepHTL JINHEWHBIEC U YIJIOBBIC BCIIMYUHBI. Pemate 3agaun Ha BRIYMCIICHUE JIMH OTPE3KOB U BCJIMYNH YIJIOB.



Jenatb rpyOyr0 OLICHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B PEATbHOM KU3HHU, Pa3MEpPOB MPUPOIHBIX O0BEKTOB. Pa3nuyare pazMepbl STHX
00BEKTOB TIO MOPSAIKY BETHUNHBI.

Crpoutb 4epTeKU K TEOMETPUUECKUM 3a/1adaM.
[Tonb3oBaTbest MpU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh IPU3HAKK U CBOWCTBA PaBHOOEAPEHHBIX TPEYIOJIbHUKOB IIPU PEIICHUH 3a/1ay.
[IpoBOANTE JIOTHYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsl NMpU3HAKaAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIMAHbI, NPOBEIEHHOM K TUIIOTEHY3€ IPSIMOYTOJbHOTO
TPEYroJbHUKA, B PEIICHUU F'€OMETPUUECKUX 3a/1a4.

Onpenenars napajieIbHOCTh MPSMBIX C TIOMOIIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU cekyias. OnpenensiTh mapaiebHOCTh NPSIMbIX C TTOMOIIbIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OAHOU MPSAMOM 10 TOYEK APYTOU MPSMOM.

Pemrate 3amaun Ha KieT4aroi Oymare.
[IpoBOIUTH BBIYUCIEHUS W HAXOAWTh YHUCIIOBble U OyKBEHHbIE 3HAYEHUS YIJIOB B I€OMETPUYECKUX 3a7adax C MHCIOJIb30BAaHHEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH MEpPECeUYeHUU ABYX MapajlielbHBIX MPSAMBIX ceKyileill. Pemate mpaktuueckue

3a1a4i Ha HaXOXACHHUEC YIJIOB.

Bnagerp moHSTHEM TreOMETPHUYECKOr0 MecTa TOYeK. YMETh OMNpeleNsiTh OMCCEKTPUCY YIJla U CEepeAMHHBIN MEPHeHIUKYISp K OTPE3Ky Kak
reoMeTpPHUECKHUe MecTa TOYeK.

CDOpMyJ'II/IpOBaTL ONpCACIICHUA OKPYKHOCTH H Kpyra, XOpJAbl U AUaAMETpPa OKPYKHOCTH, ITOJIB30BATHCA HX CBOMCTBaMH. YMEThb IIPpUMCHATL OTH
CBOICTBa IIpH pCIICHUYA 3a1a4.

Bnagets monsaTueM onMcaHHOM OKOJIO TPEYrOJIbHUKA OKPYXKXHOCTHU, YMCTh HAXOJUTH eé LHCHTDP. ITonp3oBaThCs Q)aKTaMI/I O TOM, 4TO 6I/ICCCKTpI/ICH YIJjioB
TPECYroJIbHUKA IEPECCCKAOTCA B OJTHOM TOYKE, 1 O TOM, YTO CCPCANHHBIC ITCPICHAUKYIJISAPBI K CTOPOHAM TPEYTI'OJIbHHUKA IIEPECCKAOTCA B OHHOﬁ TOYKCE.

Bnanets moHsATHEM KacaTelIbHOM K OKPY’KHOCTH, ITOJIb30BATHCS TeopeMoﬁ O NEPHUCHAUKYIAPHOCTHU KacaTelIbHOUN U paauyca, HpOBe,I[éHHOFO K TOYKC
KacaHus.

ITonb30oBaThCs HpOCTCfII.HPIMPI TCOMETPUUCCKUMHU HCPABCHCTBAMU, IOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICII.

HpOBO,Z[I/ITB OCHOBHBIC TCOMCTPUYCCKHUC ITOCTPOCHU C TIOMOIIBIO HUPKYIIA U JIMHEWKH.



K koHIry oOyuenus B 8 kj1acce 00yqaroImuiics MOJyduT CICAYIONINE TPEIMETHBIC PE3YyIbTAThI:
Pacno3naBaTh OCHOBHBIC BU/bI I-IeTI:IpéX}/l“O.]]I)HI/IKOB, X 3JIEMCHTHI, IIOJIb30BAaTHCA UX CBOIICTBaAMU Ipu pCUICHUH 'COMCTPHUICCKUX 3a/1ay.
[TpuMeHATH CBOMCTBA TOYKHU MEPECEUCHHS MEIMAH TPEYTrOJIbHUKA (IIEHTPa Macc) B PEIICHUH 3a/1ay.

Biagetes nonsTHEM cpeqHEN JIMHUM TPEYroJbHUKA W TpaIllelMM, NPUMEHATh MX CBOWCTBA IIPU PELIEHHWHM reoMeTpudeckux 3anad. [lomb3oBarbes
Teopemoit daneca U TEOPEMOH 0 IPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JIJIS PEIICHUS PAKTUYECKUX 3a/1a4.

[IpumeHsTh NpU3HaKK M0100Us TPEYTOJIbHUKOB B PELIEHUU F€OMETPUUECKUX 3a/1ad.

[Tonws3oBatbest Teopemoit [ludaropa mist pemeHrss reOMETPUUECKUX U MPaKTHUECKUX 3anad. CTpOUTh MAaTeMaTHYeCKYI0 MOJIETh B MPAKTUYECKUX
3a7a4ax, CaMOCTOSITENILHO JIeNIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHUE JIJIUHBI.

BJ'Ia)IeTI) MOHATUAMU CHHYCA, KOCHMHYCAa WU TaHT'CHCa OCTPOro yria npsaMOyYrojJbHOro TpEyroJibHUKa. ITonp30BaThCS STUMH ITOHSATHSIMU JJI pCIICHUA
IMPAKTUYCCKUX 3a/1ay.

BoeruucnsaTe (pa3nuuHbIMU cIOCO0aMu) TUIOINIAb TPEYTOJbHUKA U TUIOMIAIH MHOTOYTOJBHBIX (GUTYp (TIOJIB3YACh, Te HEOOXOAMMO, KAbKYISTOPOM).
[TpuMeHsTh MOTyYeHHBIC YMEHHSI B TPAKTUYCCKUX 3a1auax.

BJ'Ia,Z[eTB IOHATUAMUA BIHMCAHHOI'O M LCHTPAJIBHOI'O Yyrija, MCIOJb30BAaTh TCOPEMBI O BIIMCAHHLIX YIJiax, yrjiax MCXKAY XopdaMu (CCKYH_II/IMI/I) nu yrie
MCKIAY KacaTeJIbHON 1 XOpI[OfI IIpu pCHICHUU I'€COMETPHUUCCKUX 3a1a4.

BJ'Ia,Z[eTB IIOHATHUECM OIIMCAHHOI'O LIGTL\I];)éXyrO.]'IL»HI/IKa, IMPUMCHATH CBOMCTBA ONMMCAHHOTO T-IeTL»IpéXYl"O.]'IL»HI/IKa IIpu pCIICHUU 3a/1a4.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUWS Ha IMPAKTHUKE — CTPOUTH MATCMATUYCCKUC MOICIIMU JId 3aJdav peaﬂBHOﬁ JKU3HHU U MPOBOAUTH COOTBCTCTBYIOIIUC
BbBIYUCJICHUSA C IPUMCHCHHUCM HO,Z[O6I/I$[ U TPUT'OHOMCTPUHU (HOJ'IBSYHCL, Iac HCO6XO,Z[I/IMO, KaJ'IBKy'J'ISITOI)OM).

K xonity oOyuenus B 9 kiiacce oOydaronuiics MoJIyduT Cieayrouie NpeJMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMCTPHUYCCKUC (I)YHKI_II/II/I OCTPBIX YI'JIOB, HAXOJUTH C X NOMOIIBIO PA3JIMYHBIC DJICMCHTHI IPAMOYT'OJIBHOTO TPCYIrOJIbHUKA (<<pemeHHe
MMpsIMOYT'OJIbHBIX TPCYFOJILHI/IKOB»). Haxoauts (C IIOMOIIBIO Ka.IIBKy.TISITOpa) JJIMHBL U YTJIbI JIS HeTaOJUYHBIX 3HAYCHHIA.



ITonp30BaThCs q)OpMy.]IaMI/I NpuBCACHHUA W  OCHOBHBIM  TPUTOHOMCTPHUYCCKUM  TOXIACCTBOM  IJId  HAXOXKIACHUA COOTHOIIICHUHN MCKIY
TPUTOHOMCTPUYICCKUMU BCINYHMHAMMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCMHYCOB JUISl HAXOXK/IEHUS Pa3JIMYHbIX AJIEMEHTOB TPEYrOJIbHUKA («PELICHUE TPEYTOJIbHUKOBY), IPUMEHATh UX
IIpY PELICHUHU F€OMETPUYECKUX 3a/1a4.

Brnaners monsTHSIME TpeoOpa3oBaHus OJ00HSI, COOTBETCTBEHHBIX JIEMEHTOB 1M0100HBIX (uryp. [lonbp30BaThCsi CBOMCTBaAMHU MOI0OHS TPOU3BOIBHBIX
¢buryp, yMeTb BBIYUCIATH JUIMHBI U HAXOJIUTh YIJIbl Yy MOJ00HBIX (uryp. I[IpumeHsTs cBoiicTBa MoAoOMs B MPAaKTUYECKUX 3ajJadaX. YMEThb NPUBOAUTH
MIpUMEPHI MOJO0OHBIX (PUTYP B OKPYKAIOIIEM MHpE.

ITonp30BaThCs TCOpEMaMHu O MMPOMU3BCACHUN OTPE3KOB XOPpJ, O MMPOU3BCACHUH OTPE3KOB CCKYIINUX, O KBAAPAaTEC KacaTeJIbHOM.

[Tonb30BaTbcst BEKTOpaMH, TOHUMATh UX FEOMETPUUECKUN U (QU3NYECKUI CMBICI, IPUMEHATh WX B PEIICHUU T€OMETPUUYECKUX U (PU3NUYECKHUX 3a/]a4.
[IpuMeHATH CKaNSIpHOE IPON3BEACHUE BEKTOPOB ISl HAXO0XKJACHUS JUIMH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOPpAWHAT HA IMJIOCKOCTU, IPUMCHATH €0 B PCIICHUU I'COMCTPUYCCKUX U MTPAKTUYCCKUX 3a71a4.

Bnagers moHATHSIMHM MPaBUJIBHOTO MHOTOYTOJIbHUKA, UIMHBI OKPY)KHOCTH, JUIMHBI IyTH OKPY>KHOCTH W pPaJMaHHON MEpHI yriia, yMETh BBIUUCIISTH
IIoHaab Kpyra u ero yacreil. [lpuMeHsaTs nosydeHHbIe YMEHHUS B MPAKTUUYECKUX 3a7auax.

Haxoautb ocu (MM LEHTPbI) CUMMETPHUH (PUTYp, TPUMEHATH IBUKEHUS IIIOCKOCTH B MPOCTEUIINX CITydasX.

[IpuMeHATh MoydyeHHBbIE 3HAHHS HAa MPAKTHKE — CTPOUTh MaTeMaTH4YEeCKHE MOJEIH IS 3a/Jay peallbHOW JKU3HHM U IPOBOJUTH COOTBETCTBYIOLINE
BBIYHCIICHUS C IPUMEHEHHUEM T101I001s U TPUTOHOMETPUYECKUX QYHKIIHH (M0Ib3YysCh, 1€ HEOOX0IUMO, KAIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Het/ HanmenoBanue pas3zaeinos U TeM NpOrpaMMbl KousmmuectBo yacos OnextponHsie (TU(POBLIC)
Bcero| KonrtpoibHbie [IpakTnueckue 00pa3oBaTe/bHBIC PECYPCHI
paboThl paboThl
1  |IIpocreiimme reomeTpuyeckre GUTYphl U UX CBOHCTBA. 14 | BBenute 3HaueHue| BBeaute 3HadeHue |[[budbauorexka LIOK
H3mepeHne reoMeTpUIeCKIX BETMYHH https://m.edsoo.ru/7f415e2e]]
2 TpeyronbHUKH 22 1 BBeauTe 3HadYeHue |[[bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e]]
3 [TapannensHbIE IPsIMBIE, CyMMa YIJIOB TPEYTOJIbHUKA 14 1 BBeauTe 3HaUeHue |[[bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e]]
4 |OxpyxHOCTb U Kpyr. ['eomeTpruyeckue nocTpoeHus 14 1 BBeauTe 3HadyeHue |[[bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e]]
5 [ToBTOpEeHME, 0600ITICHNE 3HAHUI 4 1 BBeauTe 3HaueHue |[[bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e]]
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 4 0 H
8 KVIACC
Het/ HaumenoBanue pa3nesnoB U TeM IporpaMMbl KonnyectBo yacos OnekTpoHHbIe (IU(POBbHIE)
Bcero| KontponbHbie [IpakTnyeckue 00pa3oBaTEbHBIC PECYPCEL
paboThl padoThI
1  |YeTbIpEéXyroiabHUKH 12 1 BBE/UTE [[PubmuoTexa [JOK
3HAYCHHE https://m.edsoo.ru/7f417e18]]
2 Teopema @aneca 1 Teopema 0 IMPONOPLUUOHAIIBHBIX OTPE3KAX, 15 1 BBEIUTE [[bubmuoTeka [IOK
0I00HBIE TPEYTOJIbHUKH 3HAYCHHE https://m.edsoo.ru/7f417e18]]
3 |[Inomans. HaxoxaeHue momaaei TpeyrojibHUKOB U 14 1 BBEJIUTE [[bubmuoTeka [IOK
MHOTOYTOJIbHBIX (uryp. [lnomaam nogooHbIX Guryp 3HAaYCHHE https://m.edsoo.ru/7f417e18]]
4  |Teopema I[ludaropa u Hauana TPUTOHOMETPUHU 10 1 BBEJIUTE [[bubmnoreka LIOK
3HAYCHHE https://m.edsoo.ru/7f417e18]]
5  |Yrusl B OKpyKHOCTH. BrivicaHHBIE U OIMICAaHHBIE 13 1 BBEJIUTE [[bubanoreka LIOK
4yeThlpexyroipHuKU. KacarenbHblie kK okpyxHocTH. Kacanue 3HaYCHHE https://m.edsoo.ru/7f417e18]]
OKPY>KHOCTEHU
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Het/ HanmenoBanue pas3zfeinoB U TeM NpoOrpaMMbl KousmnuectBo yacos OnexTpoHHbIe (TU(PPOBHIE)
Bcero| Kontponpneie | Ilpaktuueckue 00pa3oBaTEIBHBIC PECYPCE
paboThI paboThI
6 |[loBTOpeHue, 0000IICHHE 3HAHNI 4 1 BBEIIUTE [[bubmmoTeka [IOK
3HAYCHHE https://m.edsoo.ru/7f417e18]]
Jl0GaBHUTBH CTPOKY
OBILEE KOJJMYECTBO YACOB I10 [TIPOTPAMME | 68 | 6 0 |
9 KJIACC
Her/ HanmenoBanue pa3aenos 1 TeM NporpaMMbl KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbIE)
Bcero| KontponbHbie [IpakTnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboTsI paboThI
1  |Tpuronomerpus. TeopeMbl KOCUHYCOB U CUHYCOB. 16 1 BBenuTe 3HaueHue |[[bubnuoteka [IOK
Pertenue TpeyrobHUKOB https://m.edsoo.ru/7f41al2c]]
2  |IIpeo6pazoBanue momodusi. Metpudeckne cootHomenust B | 10 1 BBenuTe 3HaueHue |[[bubnuoTeka [IOK
OKPY)KHOCTH https://m.edsoo.ru/7f41al2c]]
3 BexTopst 12 1 BBeauTe 3HaueHUe |[[bubanorexa [IOK
https://m.edsoo.ru/7f41al2c]]
4 | lekapTOBBI KOOPJAMHATHI HA TIIIOCKOCTH 9 1 BBeauTe 3HaueHUe |[[bubanorexa [IOK
https://m.edsoo.ru/7f41al2c]]
5 [IpaBusIbHBIE MHOTOYI'OJIBHUKU. J{JTMHA OKPYKHOCTHU U 8 |BBemuTe 3HaucHUE | BBeauTe 3HaueHue |[[bubmuorexa [JOK
IUIOIIAAb Kpyra. BeraucicHue miomaznei https://m.edsoo.ru/7f41al2c]]
6 JBH)KEHUS IIOCKOCTH 6 |BBeauTe 3HaUYeHHE | BBeaUTE 3HaYeHUE |[[bubnuroreka [JOK
https://m.edsoo.ru/7f41al2c]]
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3aIls 3HAHUIA 7 2 BBeaAuTe 3HaUYeHHE |[[ bubnmroreka [IOK
https://m.edsoo.ru/7f41al2c]]
J100aBUTH CTPOKY
OBLIEE KOJJMYECTBO YACOB I10 I[IPOI'PAMME | 68 | 6 0 |
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[NHOACHUTEJIBHAA 3AITMCKA

B coBpemenHom nupoBoM MUpe BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJIBIITYI0 3HAYMMOCTb, KaK C TOUKH 3pEHUS MPAKTHYECKUX MPUIIOKEHHIA,
TaK ¥ MX pOJIM B 00pa30oBaHny, HEOOXOAUMOM KaXI0OMY uesioBeKy. Bo3pacraer uncio npodeccuii, mpu oBIaIeHHH KOTOPBIMH TpeOyeTcs Xoporiast 6a3oBast
IIOATOTOBKA B 00JIaCTH BEPOSITHOCTU U CTATUCTHKH, TaKasl MOArOTOBKA BayKHA ISl IPOJOJDKEHNS 00pa30BaHUs U JUIsl YCIIELIHOM podeccroHan bHOM
Kapbephbl.

Ka>1<)151171 YCJIOBCK NOCTOSTHHO NPUHUMACT PCIICHNA Ha OCHOBC UMCIOIINXCA Y HET'O JJaHHBIX. A JUIA 000CHOBAHHOTO MPUHATHA PCUICHUA B YCIIOBUAX
HEAOCTAaTKa UJIN H30BITKA I/IH(bOpMaIII/II/I H€06XOILI/IMO B TOM YHCJIC XOpOLIO C(i)OpMI/IpOBaHHOG BEPOATHOCTHOC U CTATUCTUYCCKOC MBIIIJICHUC.

NMenHO mosTOMY OCTpO BCTasla HEOOXOAMMOCTh CPOPMUPOBAThH Y 00yJaromuXcsi GyHKIIMOHAIBHYIO TPAaMOTHOCTD, BKITIOUYAIOIIYIO B ce€0sl B KaUeCTBE
HEOTHEMJIEMON COCTABIISIONIEH YMEHNE BOCIIPUHUMATh U KPUTUUECKH aHAJIU3UPOBATh HH(OPMALIUIO, IPECTABICHHYIO B Pa3IMYHbIX (popmMax, TOHUM aTh
BEPOSITHOCTHBIN XapaKTep MHOTUX PEaJIbHBIX IPOLIECCOB U 3aBUCUMOCTEHN, POU3BOANUTD MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMHU MIPUHITUTIAMU COOpa, aHAIHM3a U TIPEICTABIICHUS TAHHBIX U3 PAa3JIMYHBIX cep KU3HHU 00IIeCcTBa U IO CyIapCcTBa
proOIIaeT 00yJarIMXcs K 001eCTBeHHBIM HHTEpecaM. M3ydeHne 0CHOB KOMOMHATOPUKH pa3BUBAET HaBBIKK OpPraHU3alluy repedopa 1 moIcuéra uncia
BApUAHTOB, B TOM YHCJIE€ B IPUKIIAHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co31aéT MaTeMaTuyeckuil GyHaIaMeHT JUist pOpMUpPO BaHUS
KOMITETEHIIMI B 061acTi HHGOPMATUKU U IU(PPOBBIX TeXHOJIOTUH. [Ipy U3ydeHnH CTaTUCTHKU U BEPOSITHOCTH 000TalaloTCcs MpeICTaBIeHHs 00ydaronuxcs
0 COBPEMEHHOM KapTUHE MUPA U METOJIaX €ro uccieaoBanus, GopMHUpyeTcss HOHUMAHNUE POJIM CTATUCTUKHU KaK MCTOYHUKA COLIMATILHO 3HAYUMOM
nH(OPMALIUY U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cooTBeTcTBHU C JaHHBIMU LIENISIMU B CTPYKTYpPE MPOrpaMMbl y4eOHOTO Kypca « BeposiTHOCTh U cTaTUCTHKA» OCHOBHOTO 00111er0 00pa30BaHUs BbIJICJICHBI
CIIEyIOIINE CoIepKaTeIbHO-MeToInueckue TuHun: «[IpencraBiennue qaHHbIX U OMUCATENbHAS CTATUCTUKA», «BeposITHOCTBY, «D1EeMEHTHI
KOMOMHATOpUKNY, «BBeeHne B TEOPHUIO rpadoBy.

COI[ep)KaHI/IC JIMHUHA ((HpCI[CTaBJ'IeHI/Ie JAAHHBIX U OIMUCATCIIbHAA CTATUCTUKA» CIIYKUT OCHOBOM JJIA (I)OpMI/II)OBaHI/ISI HAaBBbIKOB pa6OTBI C HH(i)OpMaHHeﬁI oT
UTCHUA U UHTCPIIPCTAINH PIH(i)OpMaI_II/II/I, HpeﬂCTaBHeHHOﬁ B Ta6J'II/II_IaX, Ha JuarpamMmax u rpa(I)I/IKaX, a0 c6opa, NpeaACTaBJICHUA U aHAJIM3a JaHHBIX C
HCIIOJIb30OBAHHUEM CTATUCTUYCCKUX XAPAKTCPHUCTHK CPCIAHUX U PACCCHBAHUA. PabGoTas ¢ JaHHBbIMU, 06yqa10mnec51 yqaTrcid CUUTBhIBATH U UHTCPIIPETUPOBATH
JAaHHBIC, BbIIBUT'ATh, ApPI'YMCHTUPOBATD U KPUTHUKOBATDH HpOCTCﬁLHHC TUIIOTE3bI, PASMBILIATE HAA q)aKTopaMI/I, BBI3BIBAOIIIMMHU U3MCHYMBOCTDb, M OLICHNBATH
HX BJIMAHHUC HA paCCMATPHUBACMBbIC BEJIMYUHBI U IPOLICCCHI.

I/IHTYI/ITI/IBHOC MMpEaACTaBJIICHUEC O cnyqaﬁHoﬁ N3MCHYMBOCTHU, UCCIICIOBAHUC 3aKOHOMepHOCTCI>'I 1 T€HJICHIIMH CTAaHOBUTCS MOTI/IBI/IpyIOIJ_IeI\/'I OCHOBOH 1
HU3YUCHUA TCOPpUU BepOHTHOCTCﬁ. bonpmoe 3HaueHEe UMEIOT IMPAKTHUYCCKUC 3aJaHNsl, B YACTHOCTH OIIBITHI C KIIACCUYCCKUMU BCPOATHOCTHBIMU MOICIISAMU.



[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK Mepa MpaBaono1o0us ciydaiiHoro coobitus. [lpn n3ydeHun yaeOGHOro Kypca 00ydJaroninuecs: 3HakOMATCS C
MIPOCTEUIIMMH METOIAMH BBIYMCIICHNS BEPOATHOCTEN B CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOAAMH, BEPOATHOCTHBIMU
3aKOHAMH, TIO3BOJISIOIIMMH CTaBUTh U PeIaTh 0oJiee CI0KHbBIE 3a/1aui. B yueOHbIN Kypc BXOIIT HaYalIbHbIE TIPEACTABICHUS O CIyYalHBIX BETUYMHAX U UX
YHUCJIOBBIX XapaKTEPUCTUKAX.

B paMKax yLIG6HOI‘O KypcCa OCyHCCTBJIACTCA 3HAKOMCTBO 06yan0umxcsI C MHOXCECTBaAMU U OCHOBHBLIMHU OIICPpAlIUAMU HA MHOKCCTBAMU, paCCMaTPUBArOTCA
IMPUMEPLI TPUMCHCHUS I pCHICHUS 3a1aY, a TAKXKC UCIIOJIb30BAHUA B JPYTUX MATCMATHYCCKUX KypCax U y‘-ICﬁHI)IX npeamceTax.

B 7-9 knaccax u3y4aercsi yueOHBIN Kypc «BeposSTHOCTB M CTAaTUCTHKA», B KOTOPBIH BXOIAT pas3zensl: «lIpeacTaBienne TaHHBIX U ONHCATEIbHAS
CTaTUCTUKA», «BeposTHOCTbY», «D7eMeHThl KOMOMHATOPUKNY, «BBeaeHue B Teopuio rpadosy.

Ha u3yuenue yuebHoro kypca «BepositHOCTh 1 cTatuctuka» orBoautcs 102 yaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kitacce — 34 yaca (1 yac B
Heneno), B 9 kimacce — 34 yaca (1 yac B HeZEIIO).

COAEPXAHUME OBYUEHUA
7 KJIACC

[IpencraBnenune TaHHBIX B BUJIE TAOJINII, TUarpaMm, rpadukoB. 3aroJHEHUE Ta0JINII, YTEHUE U TIOCTPOSHUE TUarpaMM (CTOJIOMKOBBIX (CTOIOUYATHIX) U
KpYroBbIX). UTeHHe rpadiKOB pealibHBIX MpoIieccoB. M3Bieuenne nHGopMaly U3 1uarpamMM U TaOJIHIl, UCTIOIb30BaHUE U HHTEPIIPETALIUS TaHHBIX.

OnucarenpHasi CTATUCTUKA: CpeliHee apupMeTHIecKoe, MeInaHa, pa3Max, HauOoJIbllIee U HauMEeHblIee 3HaueHus1 Habopa YMCIOBBIX JaHHBIX. [Ipumepbl
CIy4alHOW U3MEHYMBOCTH.

CrnyyaitHblii SKCIIEpUMEHT (OIIBIT) U cilydaiiHoe coObITHe. BeposTHOCTE U yacToTa. Posib MaioBEpOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITUI B MPUPOIEC
u B oOmectBe. MoHeTa u UrpaibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepiinHa, pedpo. Crenens BepinHbl. Uncno pédep 1 cymMMapHas cTeneHb BepumH. [IpeacraBnenue o cBszHocty rpada. Llenu u nukist. [lytu B
rpagax. O6xox rpada (sitnepos myts). [IpencraBnenue o0 opueHTHpoBaHHOM Ipade. Pemenne 3a1a4 ¢ noMousko rpados.



8 KJIACC
[IpencraBieHre JaHHBIX B BUJIE TAOJHII, AUATPaMM, TPadUKOB.

MHO)KGCTBO, 9JICMCHT MHOXXCCTBA, IIOAMHOXKCCTBO. Onepamm Haa MHOXXCCTBaMU: O6B€III/IH€HI/I€, MepeCccUYCHUC, NOIMOJIHCHHC. CsolicTBa OHepaHI/Iﬁ Haza
MHOXKCCTBaAMU: IICPEMECTUTCIILHOC, COUCTATCIILHOC, PACIIPCACINTCIBHOC, BKIIIOYCHMA. Hcnonp3oBanue rpa(bnqecxoro MMpEaACTABJIICHHUA MHOKCCTB I
OIMrCaHus PCAJIbHBIX ITPOLCCCOB U SIBJIGHI/If/'I, IIpu pCIICHNU 3aaa4.

W3mepenue paccenBaHus TaHHBIX. Jlucnepcrs 1 cTaHIapTHOE OTKJIOHEHUE YUCIIOBBIX Ha0OpoB. Jlnarpamma pacceuBaHusl.

DnemMeHTapHbIe COOBITHS CiTydaifHOTO onblTa. Citydalinbie coObITHS. BeposiTHOCTH cOOBITHIH. ONBITH C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
Crnyygaitasiii BBIOOD. CBSI3b MEXAY MAJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITUSMU B IPUPOJIE, OOLIECTBE U HAYKE.

JlepeBo. CBoiicTBa JiepeBbEB: €AUHCTBEHHOCTH ITYTH, CYILIECTBOBAHNE BUCSUYEH BEPIIMHBI, CBSI3b MEKIY YUCIOM BEPILIUH U yucioM pédep. [IpaBuio
YMHOX€EHH. Pemenne 3a1a4y ¢ momoInpro rpagos.

[TpoTuBomnonoxubie coObITHsA. JIuarpamma Ditnepa. O0benHEHNE U TIepeceueHue coObiTuii. HecoBmecTHbie cOOBITHSI. DOpPMYITa CIIOKEHUS BEPOSITHOCTEH.
VYcnoBHas BeposTHOCTb. [IpaBuiio ymHokenus. HezaBucumelie coObiTust. [lpencraBienue skciepuMenTa B BUE aepeBa. Pemenue 3aad Ha HaX0KJICHHUE
BEPOSITHOCTEHN € MMOMOIIBIO JIEpeBa CIIy4alHOTO SKCIEPUMEHTA, IMarpaMmm JDiliepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUJIE TaOIHIL, JUarpamm, rpa@uKkoB, HHTEpIIPETalys JaHHBIX. YTeHUe U oCcTpoeHue Talull, AuarpaMm, TpaukoB MO peabHbIM
JAHHBIM.

HepeCTaHOBKI/I n (l)aKTOpI/IaJ'I. CouyeTaHus ¥ YUCJIO COYETaHHH. TpeyTOJ'ILHI/IK ITackans. Penienue 3aja4 ¢ MCIOJIb30BaHUEM KOM6I/IHaT0pI/IKI/I.
FGOMeTpH‘{CCKaﬂ BCPOATHOCTD. CJ'Iy‘IafIHLIfI BLI60p TOYKH U3 (1)I/Il"yp]51 Ha INIOCKOCTHU, U3 OTPE3Ka U U3 AYTI' OKPYKHOCTH.

HcnsiTanue. Ycnex u Heynada. Cepust ucnbITaHuit 10 nepsoro ycrnexa. Cepust ucnsltanuii bepaymim. BepostHocTH COOBITHIA B C€pUU HCTIBITaHUIH
bepuymu.

CrnygaiiHas BeJIMUMHA U paclpeelieHue BeposiTHOCTEN. MareMatndyeckoe o)kuaHue U gucnepeust. [[puMepsl MaTeMaTHUECKOTO OKUAAHNS KaK
TEOPETUYECKOr0 CPEIHErO 3HaYCHMS BEIMYMHBI. MaTeMaTu4ecKoe OKUJaHUE U AUCIIEPCHS CIIy4aliHOM BEIMYNHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUI
bepnymimy.

[TonsiTHE 0 3aKOHE OOJIBIINX YHCEIL. I/I3MepeHI/Ie BepOHTHOCTeﬁ C MMOMOIIIBIO YacToT. Posib U 3HAaUEHHE 3aKOHA OOJIBIIIMX YHCET B npupoac u 06IJ_ICCTBC.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TIPOT'PAMMbI YHEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI
JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI IPOrpaMMBbl yueOHOTro Kypca «BeposITHOCTh U CTaTUCTUKA» XapaKTEPU3YIOTCS:
1) maTpuoTHYECKOE BOCIIUTAHUE:

MIPOSIBJIEHUEM MHTEpeCa K IPOIIJIOMY M HACTOSIIEMY POCCUMCKOM MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSM POCCUHUCKUX MAaTEMAaTHUKOB U
poccUiicKON MaTEMAaTUYECKOM LIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTUKEHUH B IPYrUX HayKaxX M NPUKIAAHBIX cepax;

2) TpaX<IaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHHIO 00S3aHHOCTEH rpak/laHWHA U PEATH3alliy €ro Mpas, IPEICTaBICHUEM O MaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABICHUHN, IPOLIETYP TPAKIAHCKOTO 00IIeCcTBa (HaImpuMep, BEIOOPHI, OTIPOCHI ), TOTOBHOCTBHIO K OOCYKJICHUIO 3TUUECKHUX TP 00JIeM,
CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JOCTIKEHUN HayKH, OCO3HAHWEM BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHLHUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BOE BOCITUTAHUE:

YCTaHOBKOfI Ha aKTUBHOC Y4YaCTUC B PCHICHUHN IIPAKTUYCCKUX 3ada4d MaTeMaTHIeCKOI HaIpaBJICHHOCTH, OCO3HAHHUEM BAXKHOCTU MAaTEMATHUICCKOI'O
O6pa3OBaHI/I5I Ha OPOTAXKCHUN BCEH KM3HHU JJIA YCHGHIHOﬁ HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH U Pa3BUTHEM H606XOI[I/IMI)IX YMGHHﬁ, OCO3HAaHHBIM BbI 60pOM u
IIOCTPOCHUEM HHHHBHHyaﬂBHOﬁ TPAaCKTOPUHU O6p330BaHI/I$[ " JKU3HCHHBIX ITJIaHOB C y‘léTOM JIMYHBIX HHTCPECOB U O6H_I€CTB€HHBIX HOTpG6HOCT€I>i;

4) 3CTCTHYCCKOC BOCIIMTAHHUC!

CIIOCOOHOCTBIO K OMOIMOHAJIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHIO MATCMATHYCCKUX O6T>€KTOB, 3a1a4, pemeHI/Iﬁ, paccymneHHﬁ, YMCHHUIO BUICTDH
MAaTEMAaTUYCCKHUEC 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTHU HAYYHOTO IMO3HAHUA:

OpHeHTaHHCﬁ B ACATCIBHOCTHU Ha COBPCMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTSX pa3BUTHUS YCJIIOBCKA, ITPUPOJAbI U
O6H_ICCTBa, IMOHMMaHHEM MaTeMaTH4eCKOi HAyKH KakK C(l)epLI YeJIOBEYECKOM ACATCIIBHOCTH, OTAIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJI pa3BUTUSA TUBUIJIN3AlUH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKU M MaTeMaTHIECKOM KYHLTypOﬁ KakK CpCACTBOM IMO3HAHUA MUPA, OBJIAJICHUCM HpOCTCfIIJ.IHMH HaBbIKaMU
HCCIIeN0BATEIbCKOM ACATCIIbHOCTH,

6) ¢pusnyeckoe BocnuTaHue, GopMUPOBaHKE KYITYPHI 3JI0POBbS H SMOIIMOHAILHOTO OJIATOTIOTYHS:



TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKHUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS 37J0pOBOro 00pa3a KU3HU (310pOBOE NMUTAHHUE,
cOaaHCUPOBAaHHBIN PEXXUM 3aHATUH U OT/AbIXa, PETyJsipHas (PU3NUECKasi aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA peIeKcHu, IpU3HaHHUEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) BKOJIOTHYECKOE BOCITUTAHHUE:

OpHEHTAllMEN Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUN JUIs pellieHUs 3a1a4 B 00J1aCT COXPaHHOCTH OKpPY’Karollel cpe/ibl, IIIaHUPOBAHUSI IOCTYIIKOB U
OIIEHKH UX BO3MOXHBIX [TOCJIEJICTBUI JJIs1 OKpYXKAIOLIel Cpe/ibl, 0CO3HAHUEM IJI00aIbHOTO XapaKTepa SKOJIOTHUECKUX MPoOJIeM U IyTel UX peleHus;

8) amanTanus K M3MEHSFOIMMCS YCIIOBHSM CONMAILHON M IPUPOTHOM CpeIbl:

T'OTOBHOCTBIO K HeﬁCTBHﬂM B YCJIOBUAX HGOHPCILCHéHHOCTI/I, IMMOBBIIICHUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 NPAKTUICCKYIO ACATCIIBHOCTH, B TOM YHCJIC
YMCHHUEC YUUTHCA Y APYTUX .]'IIO)IGf/i, HpI/IO6peTaTB B COBMECTHOH ACATCIIBHOCTH HOBBIC 3HAHMSI, HABBIKW U KOMIICTCHIIUN U3 OIIBITA APYI'UX;

HE0OX0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUHN, B TOM 4Kciie GOPMYIUPOBATH UAECH, IOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee
HEU3BECTHBIX, 0CO3HABATH JEPHUIIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CTIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIIMIO KaK BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTHPOBAThH
MPUHUMAEMBIE PEIICHUsI B ACUCTBUS, (OPMYTHMpPOBATh M OLIECHUBATH PUCKH U TIOCICACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VYJIbTATHI
[To3HaBaTenbHBIC YHUBEPCATIbHBIC YUeOHBIC IEHCTBHS
bazoBrle Jornyeckue nelcTBU:

BbIABJIATH U XapaKTECPU30BaATh CYHICCTBCHHBIC ITPU3HAKN MATCMATUYICCKUX O6T>€KTOB, HOHHTI/Iﬁ, OTHOILICHU M MCXKAY IIOHATUSAMU, Q)OpMYHI/IpOBaTL
OIIPCACIICHUS HOHHTHﬁ, YCTaHaBJIMBATb CymeCTBeHHLIﬁ IIPpHU3HAK KJ'IaCCI/I(i)I/IKaL[I/II/I, OCHOBaHMHA AJIA O606H.I€HI/I${ H CpaBHCHUA, KPUTCPUHU ITPOBOJUMOI'O
aHaJIn3a,

BOCIIPUHUMATh, (I)OpMyJ'II/IpOBaTB n HpeO6paSOBLIBaTI> CYXKACHUA: YTBCPAUTCIBHBIC U OTPULIATCIIBHLIC, CAUHUYHBIC, YACTHBIC U 06H_II/IC, YCJIOBHBIC;

BBIABJIATE MAaTCMATUYCCKUC 3aKOHOMEPHOCTHU, B3AMUMOCBA3H U IIPOTUBOPCUUA B q)aKTaX, JaHHBIX, Ha6J'IIO,I[eHI/ISIX " YTBCPIKACHUAX, IMPEAJIAraTb KpUTCPUN I
BBISABJICHUA 3aKOHOMCpHOCTCﬁ n HpOTHBOpC‘IHﬁ;

ACJIaThb BBIBOJbBI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX YMO38.KJ'IIOLIGHI/II71, YMOSaKJIIO‘-ICHI/Iﬁ 10 aHaJIOTUH,



pa3duparpb JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIPSIMbIE ¥ OT IIPOTUBHOTO), IPOBOIUTH CAMOCTOATEIBHO HECIIOKHBIE JOKA3aTEIbCTBA
MaTeMaTH4eCKUX (PaKTOB, BEICTPAUBATh apT'yMEHTAIUIO, IIPUBOJUTH IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATH CIIOCO0 penieHns ydeOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIEHUs, BRIOMpATh HanboIIee MOAX0 NN ¢ YIETOM CaMOCTOSTEIBHO
BbIJICJIEHHBIX KPUTEPHUEB).

bazoBrIie ncCcaemOBaTEILCKHUE ICHCTBU:

MCI0JIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUsI, (GOPMYIUPOBaTh BOIIPOCH], PUKCUPYIOLIUE POTUBOPEUNE, MpodIemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, apT'YMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIIEHHOMY IIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOIBIIIOE HCCIICIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH
MaTeMaTHYEeCKOTO 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Ty COOOM;

CaMOCTOSITENHHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJIBI IT0 PE3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS, NCCIIEI0BaHUS, OIIEHUBATH IOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIEHNUH;

MIPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEITOI0KEHHUS O €0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabota ¢ uadpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTD M U30BITOYHOCTH HH(MOPMAIIHH, TAHHBIX, HEOOXOIMMBIX JUTS PEIICHHS 3a1a4H,

BBIOMPATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3ITUYHBIX BHIIOB U (OPM MPEICTABICHHUS;

BBIOMPATh (OpMY MpeNCTaBlIeHIs HHOOPMAIMK ¥ WILTIOCTPUPOBATH PelIacMbIe 33J]aul CXeMaMH, JUarpaMMaMu, HHOU IrpadKol U UX KOMOWHAIHSIMU;
OILICHUBATh HAAEKHOCTh HH(GOPMAIIMH TI0 KPUTEPHSM, TPEIJIOKEHHBIM YUUTEIIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMYHI/IKaTI/IBHBIe YHUBCPCAJIIbHBIC y‘I66HLIe ,Z[eﬁCTBHSIZ

BOCIIpUHUMATh U q)OpMy.TII/IpOBaTL CYXXICHHUA B COOTBETCTBUHU C YCIIOBUAMU U LCIIAMU O6IJ.[CHI/I$I, SICHO, TOYHO, 'PAMOTHO BBIpAXXaTb CBOXO TOYKY 3pCHUS B
YCTHBIX U MUCbMCHHBIX TCKCTAX, 1aBaTh IMOSICHCHUA 10 XO4Y pPCHICHUA 3ala4, KOMMCHTUPOBATDH HOHy‘-ICHHBIﬁ pEe3yibTar;



B X07ie 00CYX/IeHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOI TEMBI, TPOOJIEMBI, peliaeMoi 3a1a4H, BHICKa3bIBATh HJICH, HAIICJICHHBIC HA TTOUCK
pelIeHH s, COMOCTABIIATh CBOU CYXKICHUS C CY)KICHUSAMHU JAPYIHX YIaCTHHUKOB JTaNiora, 0OHApYXUBATh pa3IMyie U CXOCTBO MO3UIHIA, B KOPPEKTHOU opme
(bopMynUpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJCTABIATh PE3YIbTAThI PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBAHMS, IIPOCKTA, CAMOCTOSTENILHO BRIOMPATh OPMAT BBICTYIUICHUS C YYETOM 3a/1a4
MPE3CHTAIH U OCOOCHHOCTEH ayIuTOPHUH;

IOHUMATB U UCIIOJIB30BATh MPCUMYIICCTBA KOMaHI[HOfI n I/IHI[I/IBI/II[yaJ'II)HOI\/JI pa60TI>I IMpu pCICHUN y‘I€6HI>IX MaTEMATHYCCKUX 3a1a4,

MIPUHUMATD 11€7Th COBMECTHOM JI€ATENbHOCTH, TNIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM PabOThI, paclpeaesaTh BB paboT, 10roBapUBaThCs, 00CYKIATh
MpoIIeCcC U pe3ynbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYNIOBBIX popMax paboThl (00CykaeHNs, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U JPYTHE), BBIMOIHITH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATH CBOU JEHCTBUS C IPYTMMHU WieHaMU KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIa/1a B OOIIMII MPOYKT 1O KPUTEPHUSIM,
chOpMyIUPOBAHHBIM YJaCTHUKAMH B3aUMOJEHCTBHUS.

PerynstuBHble yHUBEpCalbHbIE YueOHbIE IEHCTBUS
Camoopranu3zanus:

CaMOCTOSITEJIBHO COCTABJIATH IJIaH, aJITOPUTM PELeHUs 3a7auu (WK ero 4acTh), BHIOMPATh CIIOCO0 PEeICHUs ¢ YYETOM UMEIOLIUXCSA PECYPCOB U
CcOOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ Y4€TOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJ'II), 3MOL[PIOH3J'IBHI)II>1 HMHTCIIJIICKT:
BJIaACTH crocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLECCa U pe3yJibTaTa pCUICHUSA MaTeMaTU4eCKOi 3aJa4u,

npeABUACTE TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPpHU PCIICHUHU 3aJa4U, BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTE HA OCHOBC HOBBIX O6CTOHT€J’IBCTB,
HaWJIeHHBIX OI_HI/I6OK, BBISAABJICHHBIX pr,[[HOCTGfI;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa JAEATEIIbHOCTH MOCTABICHHOM LIEIH U YCIOBHSIM, OOBSCHATH IPUYMHBI TOCTHXKEHUS UM HEJOCTHKEHUS 11eITH,
HaXOJUTh OMMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

I[NPEJAMETHBIE PE3VJIbTATHI

K KOHIY O6y‘{CHI/I${ B 7 KJ1acce O6yanOH_[I/II‘/’IC${ TOJYYUT CICAYHOIIUC ITPEAMCTHBIC PC3YJIbTAThI:



Uwurats nHGOPMAIUIO, TIPECTABIICHHYIO B TA0IHIIAX, HA AUArpaMMaXx, MPEJCTaBIIATh JaHHbIE B BUJIE TaOIUI], CTPOUTH AHATPAMMBI (CTOJIOMKOBBIC
(cronbuaTpie)  KPYroBBIC) IO MaCCHBAM 3HAUCHUIA.

OnuceiBaTh U HUHTCPHPCTUPOBATH PCAIbHBIC YUCIIOBBIC JAHHBIC, ITPECACTABIICHHBLIC B Ta6J'II/IIIaX, Ha JuarpaMmax, rpa(bm(ax.

Wcmonp3oBarts J1d OMMUCAHUSA JAHHBIX CTATUCTUYCCKUEC XaPAKTCPHUCTHUKU: CPEAHEC apI/I(bMCTI/I‘-ICCKOC, ME€auaHa, HanOOJIbIIEE U HAUMEHBIIIEE 3Ha4YCHUI,
pa3max.

NwmeTs npencTaBieHne o cirydaiiHON U3MEHYMBOCTH HAa IpUMepax 1eH, (PU3MUecKUX BEIMYMH, aHTPOIIOMETPUYECKUX TaHHBIX, UMETh MIPE/ICTABICHHE O
CTaTUCTUYECKON YyCTONYMBOCTH.

K xonIy o0y4yenns B 8 kiacce 00yJaronuiics MOIYIUT CICAYIONINE TPEAMETHBIC PEe3yIbTaThI:

W3Bnekars u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B B TaOIUL], TUarpaMm, rpagKoB, MPEACTaBIATh JaHHbIE B BUJIE TaOIHII, JUarpaMmm,
rpaduKoB.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTHUECKUX MOKa3aTeNlel: CpeJHIX 3HaYeHU U Mep paccerBaHus (pa3Max, JUCIIEPCHUS U CTaHJAPTHOE OTKIOHEHHE).
HaxonuTh 4acTOTHI YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE TI0 pe3y/IbTaTaM U3MEPEHHUH 1 HAOIOICHUH.

Haxozme BEPOATHOCTHU CHy‘IafIHBIX COOBITHI B OIIbITax, 3Has BEPOATHOCTHU DJICMCHTAPHBIX CO6BITHﬁ, B TOM YHUCJIE€ B OIIbITaX C PABHOBO3MOXXHBIM
QJICMCHTApPHbIMHA COOBITHUSIMU.

Hcnonb3oBath rpaduyeckie MOAENU: AEPEBO CIyYaiiHOrO SKCIIEPUMEHTA, JuarpaMMbl Jiliepa, YUClIoBas Mpsmasi.

OHepI/IpOBaTB MNOHATHUAMHA: MHOKCCTBO, ITIOAMHOXKCCTBO, BBIIIOJIHATL OIICpallii HaJl MHOXKCCTBAMM: 06T>CI[I/IH6HI/IG, INEPECCUCHUC, JOIIOJIHCHUC, IICP CUUCIIATD
QJICMCHTBI MHOXCCTB, IIPUMCHATDH CBOMCTBA MHOKECTB.

Hcnonb3oBatk rpadguueckoe NpecTaBIeHUe MHOKECTB M CBSI3€H MEX/1y HUMHM JJIsl ONTMCaHUs IPOLIECCOB U SIBJICHUI, B TOM YHCIIE IPU PELICHUH 3a]1a4 13
JPYruX y4eOHBIX MPEIMETOB U KypCOB.

K KOHIY O6y‘{eHI/I$I B 9 kimacce O6yanOHlHﬁCH IMOJIYUHUT CIIeaAyromune NpeaAMETHBIC pC3YJIbTAThI:

W3BnekaTh 1 mpeoOpa3oBbIBATh HH(POPMAIUIO, TPEACTABICHHYIO B Pa3IMYHBIX HCTOYHUKAX B BUJIE TAOIUL], TUarpaMM, rpa)ukoB, MPEACTAaBIATh JaHHbIE B
BUJIe TAOJHIL, UarpaMm, rpaduKoB.

Pemate 3agaun OpTraHU30BaHHBIM nepeGopOM BAapHUAHTOB, da TAKKC C UCTIOJIb30BAHUCM KOM6I/IHaTOpHLIX mpaBuiI 1 MCTONOB.



Hcnonp30BaTh onucaTeNIbHbIE XapaKTEPUCTUKU U1 MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPHI PACCECUBAHUS.
HaxonuTh 4acTOTHl 3HaYE€HUI U 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSICh Pe3yIbTaTaMH MPOBEIEHHBIX H3MEPEHHUH U HAOIIOACHUH.

HaxonuTh BEpOSITHOCTH CITy4aifHBIX COOBITHI B M3y4E€HHBIX OTIBITaX, B TOM YHCJIE B OIBITaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMU, B CEPUIX
HCIIBITAaHUI 10 IIEPBOTO YCIIEXA, B CEPUAX UCIIBITAaHUI bepHyiu.

HNwmets npencraBieHue o CiydailHOM BEJIMYUHE U O PACTIPEACIICHUN BEPOATHOCTEM.

Nmetn MMpEACTAaBJICHHUEC O 3aKOHEC 0OJIBIINX YHCET KaK O IMPOABJICHUH 3aKOHOMCPHOCTH B CJ'Iy‘-IElfIHOfI U3MCHYUBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCEN B
MIPUPO/IE U OOIIECTBE.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Het/ | HaumeHnoBaHue pa3aenoB U T€M MpOTpaMMBbl KonunuecTBo yacos DnekTpoHHbIe (HPOBBIC) 0Opa30BaTEIbHbBIE
Bcero|  KontponbHble [IpakTnueckue peCypehl
paboThl paboTsl

1 [IpencraBiacHre TaHHBIX 7 2 bubmuoreka [TOK https://m.edsoo.ru/7f415fdc
2 OmnwucarenpHas CTAaTUCTHKA 8 1 bubmuoreka [IOK https://m.edsoo.ru/7f415fdc
3 Crydaiinast H'3MEHYHBOCTh 6 1 bubmuoreka [IOK https://m.edsoo.ru/7f415fdc
4 BBencnue B Teopuio rpagos 4 bubnuoreka IIOK https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 4acTOTa CIy4aiiHOrO 4 1 bubnuoreka ITOK https://m.edsoo.ru/7f415fdc

COOBITHS
6 O000611eH1E, cUCTEMATH3aIMs 3HAHUI 5 2 bubnuoreka ITOK https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 34 2 5
[TPOTPAMME
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8 KIIACC

Her/| HammeHnoBaHMe pa3/ieiioB U TEM MPOTPAMMEI KonunuecTBo yacos OnextpoHHbIe (IU(POBHIE) 00pa3oBaTEIbHBIC
Bcero|  KontponbHbie IIpakTnueckue peCypcehl
pabdoTsl paboThl
1 |I[ToBTOpeHwue Kypca 7 Kiacca 4 bubnuoreka LIOK https://m.edsoo.ru/7f417fh2
2  |OnwucarenpHas cTratucTrka. PaccemBanue 4 bubmuoreka [IOK https://m.edsoo.ru/7f417th2
JTAHHBIX
3  |MHoxecTBa 4 bubnuoreka [IOK https://m.edsoo.ru/7f417fh2
4 |BeposITHOCTh CITy4aitHOTO COOBITHS 6 1 bubmuoreka [TOK https://m.edsoo.ru/7f417tb2
5 |BBenenue B Teopuro rpados 4 bubmuoreka [TOK https://m.edsoo.ru/7f417tb2
6  |CaiyvaitHble COOBITHS 8 bubmuoreka [TOK https://m.edsoo.ru/7f417tb2
7 O0001enne, cucTeEMaTH3aMs 3HAHUH 4 2 bubmuoreka [TOK https://m.edsoo.ru/7f417th2
OBUIEE KOJIMYECTBO YACOB I10 34 2 1
I[MPOTPAMME
9 KUIACC
Het/ | HammeHnoBaHue pa3aenoB U TEM MPOTPaMMBbI KonuuecTBo yacos DnekTpoHHbIe (I POoBHIC) 00pa30BaTEIbLHBIE
Bcero|  KontponbHbie [IpakTnyeckue peCypChl
paboTsI paboTsI
1 [ToBTOpeHue kypca 8 kinacca 4 bubnunorexa [IOK https://m.edsoo.ru/7f41a302
2 DyeMeHThI KOMOMHATOPUKH 4 1 bubaunorexa [IOK https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckas BEpOSITHOCT 4 bubaunorexa [IOK https://m.edsoo.ru/7f41a302
4 Wcnpitanus beprymm 6 1 bubaunorexa [IOK https://m.edsoo.ru/7f41a302
5 CnyuaifHasi BeTMUMHA 6 bubmuorexa LIOK https://m.edsoo.ru/7f41a302
6 O0o0011IeHIEe, KOHTPOJIb 10 1 buGnuoreka ITOK https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOTPAMME
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