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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHs HAOJIOJATh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alueil 1esITeTbHOCTHOTO MPUHIINIA 00yIeHUS.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoJep:KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEpPCAJIbHOTO Maremarnueckoro s3bika. ConaepxaTeabHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJTOPUTMAMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPUICHUE OCBOEHHS YHUCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTUYECKUX MOJEIEH, ONMCAHWS IPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «Adredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 123 yaca (4 yaca B Henento), B 8 kimacce — 123 gaca (4 yaca B Henenoo), B 9
kiacce — 136 yaca (4 Jaca B HefIeINiO).

['eoMeTpusi Kak OJWH U3 OCHOBHBIX pa3JeioB IIKOJIbHOM MaTeMaTHKH,
UMEIOIINIA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3MEPOB PUIYp, UX
OTHOUIEHWH M B3aMMHOE pPACHOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU HAa YPOBHE OCHOBHOIO
o0m1ero 00pa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYUYaIOIIUICS YUUTCS IPOBOJUTH
JTIOKa3aTelIbHbIE PACCYKJECHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUEeHHUS, JJOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXKJIeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopMyIHpOBaTh OOpATHHIE YTBEPKICHUS.

Bropoii wnenpl0 W3ydeHUsT TE€OMETPUHU SBISIETCA HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,



BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MJOHKEH HAyYUThCS
OTPENETUTh TEOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAaMH JaHHBIA UYEpPTEXK HIU
PUCYHOK, HAUTH IJIOLAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BHIYMCIMUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemeHnn 3amad MPaKTUYECKOrO XapakTepa OO0Yy4YaroIIHUKUCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJEIM PEalbHBIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTb ITOJYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4e€OHBIMU
npeaMeTaMi, MOTUBUPOBATh UCIOIb30BaTh ONPEAEIECHUs T€OMETPUUIECKUX puryp
Y TIOHATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (PU3HKE U
TEXHMKE. OTH CBSI3W Haumbojee SIPKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYueOnbiii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE PpPa3eiibl
conepxkanus: «l'eomerpuueckue ¢GuUrypsl M UX CcBOWcCTBa», «M3mepeHue
FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«BexTope», «JIBuxKeHUs II0CKOCTHY, «IIpeoOpazoBaHus mogo0us».

Ha u3ydenue yue6Horo Kypca «l'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce
— 79 vacoB (2 vaca B Henmemo), B 8 kinacce — 79 gacoB (2 yaca B HeAel0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4elloBeKy. Bo3pacraer umcio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcsl Xxopolas 0a3oBasi MOArOTOBKA
B 00JlacTH BEpPOSTHOCTM W CTAaTUCTUKH, TakKas TIOATOTOBKA BaKHA IS
MIPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIHON TPOo(heCcCHOHATBLHON Kaphephl.

Kax b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU 1M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUIECKOE MBIIIIICHHE.

MeHHO TOPTOMYy OCTpO BCTajga HEOOXOAMMOCTh chopMupoBaTh Yy
oOy4Jaroruxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJTIOYAIOIYIO B C€0sl B KQ4eCTBE
HEOTHEMJICMOH  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAM3UPOBaTh UH(OPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (opMax, TOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX pEaTbHBIX TMPOIECCOB W 3aBUCHUMOCTEH,
MIPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIC PACUETHI.



3HAaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOOpa, aHaIu3a u
NpPECTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHbIM UHTEpecaMm. I3ydeHHe OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKA OpraHU3allUM Tepedopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJIE B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co3aaéT MaTeMaTHIeCKui GyHAaAMEHT i1 (HDOPMUPOBAHMS KOMIIETECHITUH B
o0nacti MHPOPMATHKU U HMUPPOBBIX TexHoJorui. [Ipu m3ydeHun CTaTUCTUKU U
BEPOSITHOCTH 00OTallaloTCsl MpEeJCTaBlIeHUs OOyYaroluxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJlaX €ro MccieloBaHusd, (popmMupyercs MOHUMaHHE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIMATBHO 3HAYMMOUN MHGOPMALIMK U 3aKJIa IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILUICHUS.

B COOTBETCTBUMM C JMaHHBIMU LEISIMU B CTPYKTYpE MPOTpaMMbl YYEOHOTO
Kypca «BeposTHOCTh U CTaTHUCTHKA» OCHOBHOTO OOIEro 00pa30BaHUs BbIJIEICHbI
CIIEAYIOIINE CoAepKaTeIbHO-MeToAnYecKue JMHUU: «lIpencraBienue NaHHBIX U
omMcaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHTbl KOMOMHATOPUKW,
«BBeneHnue B Teoputo rpadony.

Conepxanue mnHuM «lIpencraBneHne TaHHBIX U ONUCATENIBHAS CTATUCTUKA
CIIy’)KUT OCHOBOH il (OpMHUPOBAHMSI HaBBIKOB pabOThl ¢ MHpoOpManueil: or
YTeHUs W MHTEpHpeTauuud HH(pOpMaluM, NpeICTaBICHHONM B TabiMuax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTABICHHUS M aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XApPAaKTEPUCTUK CPEAHUX W PACCEUBAHMAL.
Paborass ¢ naHHbIMH, OOyyaroluecsi y4yaTcsl CUMTBHIBATb M HMHTEPHPETUPOBATH
JJAHHBIE, BBIABUTaTh, apIYMEHTHPOBATh M KPUTHUKOBATh IPOCTEHMIINE T'MIOTE3BI,
pa3MBILUIATh HaJ (AKTOpaMH, BBI3BIBAIOLIUMHU W3MEHUYMBOCTb, M OLICHHWBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYMBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOLIEM OCHOBOM JJIA
U3YUYEHHs] TEOPUM BEPOSATHOCTEH. bousblioe 3HAUYeHHE HMEKT NPAKTHYECKUE
3a1aHUS, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMH.

[loHsiTHE BEpPOSTHOCTH BBOJUTCS KaK Mepa MPaBIONON00MsS CIy4ailHOro
coObitus. [lpm wu3yyeHun y4yeOHOro Kypca oOydarliuecs 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJaMH  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYaWHBIX
DKCIEPUMEHTAX c PAaBHOBO3MOXHBIMHU 3JIeMEHTapHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMU CTaBUTh U PEIIaTh OOJee CIOKHbIC
3ajaud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEJICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTo Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIEpaLMsIMU HAJl MHOYKECTBAMHM, PaCCMATPUBAIOTCS



pUMEPHl IPUMEHEHUS NIl PEIICHHs 3a7ad, a TaKKe WCIIOJIB30BAaHUS B JAPYTHUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 xnaccax usydaercs ydyeOHbI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOpbI  BXomsaT pazgensl: «lIpencraBneHue AaHHBIX UM OMUcCATENbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMEHThl KOMOMHATOpuku», «BBenenue B
TeopHro TpadoBy.

Ha u3yuenne yueObHOoro kypca «BeposTHOCTh u cTaTucThKay orBoautTces 102
yaca: B 7 kiacce — 36 yaca (1 gac B Hexemo), B 8 kimacce — 36 yaca (1 gac B
Hegneno), B 9 kiacce — 34 gaca (1 yac B Hefero).



COAEPXKXAHUE OBYUEHUA

Anreopa
7 KIIACC

Yucaa v BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX  uuceln. ApudmMerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJeM: OINpeEeNieHue, IpeoOpa3oBaHue
BBIPOKEHHII HA OCHOBE ONpPENENCHNs, 3anuch 00nbIKX yncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HcClIe TmpsiMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
bopmybl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXEHHS: KBaapar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEWHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JVMHEMHBIX YpaBHEHUW C JBYMs IIEpeMEHHbIMU. PemieHune cucreM ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIbBIO
CUCTEM YPaBHEHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBsle NpOMEXKYyTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkiuit. Jluneitnas pynkuus, e€ rpaduk. I'padux GyHkunn
y = |X|. I'padmueckoe pelrieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBA apuMETHYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OpPa30BAHUIO YNCIOBBIX BhIpaKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaXeHUSIAJIreOpandeckne BbIpaKeHu sl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOrO TpEXUieHa Ha
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxeHue, BbBIYUTAHUE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMS II€peMEHHBbIMU. [IpuMepbl pemeHus cucrtem
HEJIMHEHNHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckum CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

OyHKIMNPYHKIUA

[Tonarue @ynkuun. OOJacTh ONPEACTICHUS W MHOXXECTBO 3HAUYCHUM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.



I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaAIOIIUX PEeAIbHBIE TPOLIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yuciaa v BIYMCICHUA

PannonanbsHble yMcCla, UppallOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsaTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHbBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apUPMETHYECKUe JEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
buksanpartHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil crteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMnPYyHKUUH

KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.



I'padbuxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucnoBele  mociaeAoBaTEIbHOCTUYUHMCIOBBIE  MOCAEI0BATEIBHOCTH M
Nporpeccuu

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pPEKyppeHTHOI (popMmyIoit u GopMyIoit N-To YiieHa.

Apudmernueckas u TeoMeTrpudeckas mporpeccur. DopMynsl N-ro WieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3o0pakeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CIoKHbIE TIPOLICHTBHI.

I'eomerpus
7 KIIACC

HavanpHble noHsTHA reoMerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BeprukanbHble M CMeEXHbIE yIubl. buccexkrpuca yria. JlomaHas,
MHOI'OyroyibHUK. [IapaiineabHOCTh U EPIEeHIUKYIIPHOCTD IPSIMBIX.

CumMerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LMPKYJS U JIMHEMKH. TpeyroibHUK.
BricoTta, Mennana, OMcceKkTprca, iX CBOMCTBA.

PaBHOOGpEeHHBIE U pPaBHOCTOPOHHUN  TpeyrojabHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa ¥ MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M MPU3HAKKU NapaJuIeNbHbIX NPsAMbIX. CymMMa yrjoB TPEYrOJIbHHKA.
BreniHue yrisl TpeyrojJbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbliieM yriie U OONblIeH CTOpOHE TPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JuaMeTp, HUX CBoicTBa. B3ammHoe
pacIonoKEHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.



OkpyXHOCTb, BIHCAaHHAas B Yyroi. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.
8 KVIACC

YerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHele
cllyyau MapajjiesorpaMMoB (NMPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKH U
cBoricTBa. Tpamerusi, paBHOOOKas Tpamerus, €€ CBOHCTBA M TIPHU3HAKHU.
[IpsiMoyroJibHAs Tpaneuus.

Meton yaBoenust Meauansl. LlenTpanbHas cummerpusa. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyrodbHUKOB, KoddduimeHnt mnoxodbus. Ilpusnaku mogoOus
TpeyrojabHUKOB. [IpumeHeHue mogo0ust pu pelIeHUH MTPAKTUUYECKUX 3a/1ad.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynbl A IUIOLIAAM
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIMIAIen
NoI00HBIX (UTyYp.

Brliuncnenue miomanaeid TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IMPsSIMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel  MexIy XopaaMM M CEeKyllMMH. DBrnucaHHble W ONMCaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpyxkHocted. Kacanue

OKpykHOCTeH. OOIIMe KacaTelIbHBIC K JIBYyM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOX1eCTBO. DOPMYIIbI IPUBEIACHHUS.

Pemenne tpeyronpHukoOB. TeopemMa KOCHMHYCOB H TEOpeMa CHHYCOB.
Pemenne mpakTUYEeCKMX 3aJad C HCIOJB30BAaHUEM TEOPEMBbI KOCHHYCOB U
TEOpPEMBbI CHUHYCOB.

[IpeobpazoBanne nomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpPOM3BEAECHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TeOpEeMa O KBaJApaTe KacaTelIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
OPOTUBOINOJIOXKHO  HANpaBiICHHbIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OINEpaly HaJ BeKTopaMu. Pa3noxeHue BeKTOpa MO JABYM



HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalspHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHHUS NPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJ KOOPAUHAT U €0
MIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJBHUKHU. JInmmHa oOkpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yIyia, BBIYMCIEHUE JUIMH Iyr OKpyXHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (semMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.

BeposiTHOCTH U CTATHCTHKA
7 KJIACC

[IpencraBnenne NaHHBIX B BUAE TaOIUL, AUarpamm, rpaukoB. 3aroJIHEHHE
TaOJUIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOUKOBBIX (CTOJIOYATBIX) W
KpPYTOBbIX). UTeHHE rpauKOB peasibHbIX NpoueccoB. M3pneuenue nndpopmaum u3
Jyarpamm 4 TabJinl, UCTIOIb30BaHUE U MHTEPIIPETALINS JaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: cpelHee apu(pMETHYECKoe, MequaHa, pa3max,
HamOoJIblIeE M HAaWMEHbIIEE 3HAYE€HHUs HaOOpa YHUCIOBBIX JaHHBIX. [Ilpumepsl
CIIy4ailHOM U3MEHYMBOCTH.

CrnyyallHBI SKCHIEPUMEHT (OMBIT) M ClydailHOe coObITHEe. BeposTHOCTh H
yacTtoTa. Pojib MaJoOBEpOSITHBIX M MPAKTUYECKU IOCTOBEPHBIX COOBITUN B IPUPOJIE
u B oO1iectBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepunHbl. Yucno pédep M cymmapHas
creneHb BepmvH. [IpencraBnenue o cBsizHoctu rpada. Llemu n nuknsl. Iyt B
rpadax. O6xon rpada (viinmepo myth). [lpeacraBienne o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMouibio rpagos.

8 KUIACC

[IpencraBnenne naHHBIX B BUE TaOIUII, TUarpamMmm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Ornepauun Hax
MHOXKECTBaMU: OOBbEIMHEHUE, TMepeceueHue, nomnoyiHeHue. CBoHCTBa omnepanui
HaJl MHOXECTBAMH: IMEPEMECTUTEIBbHOE, COUYETATEIbHOE, PACIPEACIUTEIBHOE,
BKUTIOUeHUS. Vcmonp3oBaHWe TpadUyecKOro TPENCTABICHUS MHOXKECTB IS
ONMCAHUS PEABHBIX MPOLIECCOB U SIBICHUM, ITPU PELICHUH 33/1a4.

N3mepenue paccemBaHus AaHHBIX. /ucniepcus M CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA0OOPOB. J{lnarpamMma paccerBaHusl.



OneMeHTapHble COOBITUSL chydaiiHOoro ombiTa. CiydyailHble COOBITHS.
BepositHoctit  coObiTuii.  OmbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXIY MaJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoNcTBa JE€pEBBEB: EIUHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEpUIMH M yucioM pedep. Ilpasuiio
YMHOKEHHUsI. Penienne 3a1ad ¢ noMoueko rpagos.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTui. HecoBmecTHpie  coObiTus. ®dopmyna  ciokeHus
BEpOSITHOCTEW. YCiOBHas BepoSITHOCTb. IIpaBuno ymHOxeHus. HesaBucumsle
coObrtus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienune 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C NOMOIIBIO JI€peBa CIYYaHHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

9 KIIACC

[IpencraBnenne JaHHBIX B  BuAe TaOmuU, JAuarpamMm, TIpadHKoOB,
UHTEpIIpeTalys JaHHbIX. YTeHHE U MOCTpOeHUE Tabul, Juarpamm, rpadukos 1o
pEabHBIM TaHHBIM.

[lepectanoBku u akropuan. CoyetaHus U 4uciio couetanuil. TpeyroibHUK
[Tackains. Pemenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposiTHOCTh. CilydailHbI BbIOOp TOUKM U3 (UTYpHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYI'H OKPY>KHOCTH.

HcnbiTanne. Ycnex um Heyaada. Cepusi UCHBITAHUM 10 MNEPBOrO ycrexa.
Cepust ucnbiTanuii bepHymim. BeposaTHOCTH cOOBITUH B CEpPUM HUCIBITAHUMA
bepnymnm.

Crny4dailHass BeJIMYMHA W pacCOpelesieHHEe BEpOoATHOCTEW. MaremaTuuyeckoe
oxumanue U gucnepcus. I[Ipumepsl  MaTeMarM4ecKoro  OXKHAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXKUIAHWE U
JIUCIIEPCHST  CIyYallHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM MCHBITAHUU
bepnrynmny.

[Tonsarre o 3akoHE OOJIBIIKMX YHCEll. V3MepeHHre BEpOSATHOCTEH C IMTOMOIIBIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKJaHCKOTo oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX ACHWH, YMEHHUIO BUJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKd Kak c(epbl 4eIoBeuecKoin
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM W OTIbIXa, peEryispHas (QunyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpPYXKAloUIeHl cpenapl, IJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(uKanyyu, OCHOBAHUS JUIsi OOOOIIEHUS W CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 penieHus ydyeOHOW 3aaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MpodIeMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECca, a TaKKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOTYYEHHbBIN pe3ylbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHallora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO IO3MILIMH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAUU U OCOOEHHOCTEN ayJUuTOpUU;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMHU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pELUICHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABICHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonusaTe, coderas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuU(PMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAaYEHUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBath aiaredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE YypaBHEHUs C OJHOM IIEPEMEHHOW, NPHUMEHSAS IPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map 4YHUCEN, SBIAIOIIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcel JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUH, U300paxaTh J1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpIKALIUMX KBagpaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIIUX CTEIICHH C LIEJIBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHMs BEIPAKEHUN I peUICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[TpoBoUTh MpocCTEIlIe UCCIEOBAaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEeMEHHOM M WX CHUCTEMBI, J1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, ONpeAesiATh CBOWCTBA (PYHKIIUU TI0 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU TMOKA3aTeIsIMA W KOPHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIA CUCTEMBI JIByX YPABHEHHM C ABYMS ITIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GpyHkumid Buna: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX (YHKIUI MO UX rpaduxam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/1aHMUsI.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCIOBBIMHU IIOCIICIOBATEIIBHOCTSIMH, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yuyeOHOro Kypca
«I"'eoMeTpus XapaKTepU3yrOTCS:

1) naTpuoTHyeckoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHMCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKECHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHICKOM MaTEMaTHYECKOM WIKOJbI, K HCMOJIb30BAHUIO ITUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYKIECHUM, YMEHHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, MIPUPOJIBI U



o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJIbTypOW Kak CpeICTBOM
NO3HaHUs MHpa, OBJIAJECHUEM IMPOCTEUIIMMHU HABBIKAMU HCCIEI0BATENbCKON
NESTEIIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHM3HM  (300pOBOE  IMHTAHUE,
cOaaHCUPOBAHHBIA PpPEXUM 3aHATUH W OTIbIXa, pEryJsdpHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel HAa IPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU I PELICHUS 3a7a4
B 00JIACTU COXPAaHHOCTH OKPYKAIOIIEH cpepl, IMIaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIOWIEW Cpenbl, OCO3HAHHEM
J100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PELICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:
e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSIMHU, (DOPMYyITUPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK



KJIacCU(UKALMU, OCHOBAaHUSA sl OOOOIIEHHS M CpaBHEHHs, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (OpMyIHpOBaTh M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE U OTPULATENIbHBIE, €IMHUYHBbIC, YacTHbIE U O00IIue,
YCIIOBHBIE;

BBISIBISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYHs B (paKTax, MNaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX,
npejiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUMIL;
JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUHN (IpSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALUIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIoco0 pemieHuss y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIlICHUs, BbIOUpATh HauOoNee MNOAXOMAINMNH C Yy4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUHE, MpoOIeEMYy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITEIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKkKe BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBIOMPATh, aHAJIM3UPOBATH, CHUCTEMATH3MPOBATh W HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOWpATh (GOpMy MpeACTaBICHUS HWHPOPMANMA U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;



OLICHMBATh HAAEKHOCTh HMH(DOpPMALMHM 1O KPUTEPHUSIM, MPEAIOKEHHBIM
YUUTEJIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCJIOBUSIMU
U LETsIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOMY PEIICHUS
3aJ1a4u, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKaeMON TEMBI,
npoOeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHWAJIOTa, OOHAPYKUBATh Pa3IU4Me W CXOJICTBO IO3UIINHA, B
KOPPEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEICTABIIATh PE3yNbTAThHI perieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (DOPMAT BBICTYILICHUS
C y4€TOM 3aa4 MPE3eHTALNN U OCOOCHHOCTEH ayTUTOPUH;

MOHUMATh W MCIOJIB30BATh MPEUMYIIECTBA KOMAHHONW ¥ WHIWBUIyTbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

MPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM palOThl, pachpeaensarb BUIbl pabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBHS C JPYTMMHU 4YJI€HAMH KOMAaH]IbI,
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIIMNA MPOAYKT MO KPHUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BIIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIpoIiecca U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3aa4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBUE PE3yJbTaTa AEATEIBHOCTH IOCTABICHHOMN LIENH U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIelu,
HaXOAWUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

PacriosnaBaTh W3y4eHHBIE TEOMETpPUYECKHE (HUTYpBI, OMpEaeisaTh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEpTEKU M0 YCIOBUIO 3a7aud. M3mepsaTe JMHEHWHBIE W YIJIOBBIC BEJIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIUIMH OTPE3KOB Y BEJIMYMH YIJIOB.

Henate TpyOyr0 OILICHKY JHMHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymas. OnpeaensaTh MapaieJbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOUYEK OJHOM IPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemiats 3a1auun Ha KileTyaToi Oymare.

[IpoBOANTH BBIYUCICHUS W HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHX 3aJayax C HCIOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUN JIBYX NapaJUICNIbHBIX TMPSIMBIX CEKyIlIeW. Pemarh mnpakTUYecKue
3aJ1a4d Ha HAXOKJIEHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAEIATh
OMCCEeKTPUCY yIJia U CEPEAUHHBIN MEPICHIUKYIISP K OTPE3KY KaK T€OMETPUUSCKHE
MeECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3TU CBOWCTBA MPHU
pelIEeHNH 3aa4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB



TPEYroJIbHUKA [EPECEeKaloTcsd B OJHOM TOYKE, M O TOM, YTO CEpPEAHHHbBIE
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOM TOUKE.

Biazets noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

[Tosp30BaTECSA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, ITIOHUMATh
WX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce oOydaroIIMKCA MOJIYyYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JIJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a1a4.

[TpuMeHsATH CBOMCTBA TOUKM NEpECEUEHHs MEIUaH TPEyroybHHKa (LEeHTpa
Macc) B pEIICHUH 3ajau.

BnaneTs noHsATHEM CpeqHEH JTUHUU TPEYTOJIbHUKA U Tpaleluu, PUMEHSTh
MX CBOMCTBA NPHU pEIICHHH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dasieca 1 TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbes Teopemoir Iludaropa ansg penieHuss TEOMETPUYECKHX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brmagete DOHATHMSAMM CcHUHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
PSIMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCA 3TUMHU MOHATUSMU JJIs1 pPELUEHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TIA€ HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOoy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branetes moHATHEM ONMMCAHHOTO YETBHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YsCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).



K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYIOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) IJIMHBI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBaTbes (hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKHMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3Iu4HbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUHCIATH JJIMHBI W HAaXOAUTh YINIBI Yy MOJOOHBIX (UTYP.
[IpumeHsTh cBoOWCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHU U (U3HYECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUSI IJIUH U YTJIOB.

[Tonp30BaTbCd METOJOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
PELICHNH F'€OMETPUUYECKUX U TPAKTUYECKUX 3aa4.

Bnanets MOHATUSIMH MPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JBH)KECHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJENH U1 33144 PEATBHON KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TNPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKHX (QYHKIMHM (IOJIb3YsCh, TIe
HEO0OXO0IMMO, KaJIbKYJISITOPOM).

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInuyHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMmbl y4eOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITUX
JOCTHKEHUM B IPYIHX HayKax U MPUKIAAHbBIX chepax;

2) rpa:kaaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii €ro
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYX/IEHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEMHON NpodecCHOHaTbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUM, PACCYXIEHUN, YMEHHIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKHM Kak cdepbl 4YeloBEeYeCKON
JEATEIbHOCTH, TANoOB €€ pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEesATEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IPUMEHATH MATEMaTUUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryiasipHas ¢uznueckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenpl, IJIaHUPOBAHUS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIE pEHIeHUs] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUSA

ba3zoBble 1ornueckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIHpPOBATH
OTpeNeNCHUs]  TIOHATHH, YCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpU3HAK
Kiaccu(ukanuy, OCHOBaHUA s OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npotuBopeurss B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npeaiaraTb KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;



pa30upaTh JOKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoJee MNOAXOMSIMMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCII0JIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh BOIMPOCH,, (UKCHPYIOIIUME NPOTUBOpedne, mpodiemMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
IPOBENEHHOTO HAOJIIOICHMS, HWCCIEAOBAHMS, OIIEHUBATH JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXKe BbIJIBUIaTh
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAlUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(OPMAIUIO PAa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUUU UM HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod U UX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHPOpPMALMU IO KPUTEPUSIM, NPEII0KEHHBIM
y4HuTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUSI
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOIy pPELICHUs
3a/1a4d, KOMMEHTHPOBATh MOJIyYEHHBIN pPE3yIbTarT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh MJI€U, HAIlCJIEHHBIE HA MOMCK
pelIeHns, COIOCTaBIIATbL CBOU CYXIEHHS C CYXICHMSAMU JpYTux



YYaCTHUKOB JAMAaNora, OOHapyKUBaTh pa3iNude U CXOJACTBO MO3MIIMNA, B
KOPPEKTHOI popme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTaBIATh pE3yNbTATHI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh U KCIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW W MHIUBUAYaIbHOU
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboOThl, pachpenensTb BUIbl pPabOT, JOTOBapUBATHCS,
00CYXJIaTh MPOLECC U pe3ynbTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e YyYaCTBOBaTh B TPYNHOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aJIFOPUTM pELIEHUsS 3aJaud (UM €ro
4acTh), BBIOMpATh CIOCOO pEelIeHUs C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4H;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JAESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIBHOCTH ITOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHDKEHUS] WIM HEIOCTHKEHHUS UENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
npeIMEeTHbIEC PEe3yIbTaThl:



Yurate wuHpOpMalMIO, TPEACTABICHHYIO B TabmuIax, Ha JAUarpaMmax,
OPEICTaBIsATh JaHHbIE B BUAE TaOJdHI, CTPOUTH AUarpammbl (CTOJOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBJICHHbIE B TAOJIMIIAX, HA IUarpaMmax, rpaukax.

Hcnonb30oBaTh [ ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apu@MeTHUECKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIIydalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
bu3MYecKuX BEIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKOU YCTOWUYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEICTABICHHYIO B BHJE
Ta0NHLl, TuarpamMm, rpaMkoB, MPEACTABIATh JaHHbIE B BUAE TaOJIUIL, AUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX ITOKA3ATEIEH: CPEIHMUX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHU M 4acTOTHI COOBITHI, B TOM YHUCIIE
0 pe3yJibTaTaM U3MEPEHUN U HAOIIOACHUH.

HaxonuTh BEPOATHOCTH CIydalHbIX COOBITMH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIIEMEHTapHbIX COOBITHI, B TOM YHCIE B ONBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4alHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOYXECTBO,  BBIIIOJHSTh
omepalyy HajJ MHOXECTBAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB W CBSA3EH MEXIy
HUMHU JUIsI ONIMCAHUS MPOLIECCOB U ABJICHUW, B TOM YHCIIE TIPU PELICHUH 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOJYYUT CIICIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekath W mpeoOpa3oBbBaTh HWH(OpMaIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BUAE TaONMIl, AuarpamMm, rpadukoB, MpPEACTaBIATH
JIaHHBIC B BUC TaOJIMII, TUarpaMM, rpaduKoB.

Pemarp 3amauum  opraHu30BaHHBIM MEepeOOpPOM BapUaHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.



Hcnonb30BaTh ONUCATENbHBIE XAaPAKTEPUCTUKH JII MACCUBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acTOThl 3HAYEHUI M YacTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEPUSX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

HNmeTp mnpencraBieHHE O 3aKkOHE OOJBIIMX YHCEN KakK O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIIUX YHCEI B
pUpoJIe U 00IIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE AJITEBPA

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 34 5 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 32 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 24 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 26 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
° Toptopenne 1 obodwmenHe ! 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 123 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 UYucna u Berurcienus. KBagpatHele KOpHU 20 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 8 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 6 1 bubnuorexa [JOK
KBanpaThbiii TpExuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 17 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 18 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 15 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 14 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn 14 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 123 7 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 13 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 17 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 19 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 22 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 27 1
° YHKHHH https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 8 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 20 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



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




TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPUS

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 18 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 25 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 16 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 16 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obIeHHe SHaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 79 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
1 Herbpexyronp ks 14 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 17 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 15 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 13 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BriicanHsle n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 16 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 79 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 1 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 5 bu6muoreka [JOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHHUE BEPOATHOCTDb U CTATUCTUKA

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasieRue JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
7 2
6 O0001menne, cucreMaTH3aIus 3SHAHUH https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
° Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 7 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 37 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysim 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2


https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IINTAHUPOBAHHUE AJI'EBPA

7 KIIACC
KonuyecTBo yacos
Ne ni/m Tema ypoka KonTpoJibHbIe IIpakTuyeckue
Bcero
padoThI padoThI

L [ToHsITHE PalIMOHATIBHOTO YHCIIA 1

9 Apudmernyeckue ISHCTBUS ¢ PalHOHATBHBIMA 1
qyucjiiaMu

3 Apudmernyeckue IEHCTBYS ¢ pallHOHATEHBIMA 1
qyucjiaMu

4. ApudmeTnyeckue ASHCTBHS C pallHOHATBHBIMU 1
qyucjiaMu

5. ApudmeTnyeckue ASHCTBHS C pallHOHATbHBIMU 1
YHCIIAMH

6. Apudmernyeckue ASHCTBHS C pallHOHATBHBIMU 1
YHCIIAMH
JlukBuaanys y4eOHbIX 1e(QUIMTOB 110 TEMe:

7. «Apudmernueckue NeHCTBUS C 1
palOHAJIIbBHBIMHA YHCJIaMW)y
JlukBuaiust yaeOHbIX Je(HUIMTOB 10 TEME:

8. «ApuMeTHIECKUE NENCTBHSA C 1
palMOHAIBHBIMU YHCIIAMID)

9 CpaBHEHUE, YIOPSA0UYMBAHUE PALTHOHATBHBIX 1
qrcen

10, CpaBHEHUE, YIOPSA0UYMBAHUE PALTHOHATBHBIX 1
qHCen

11 CpaBHEHUE, YIOPSA0UYMBAHUE PALTHOHATBHBIX 1
qHCen

12. BxojiHast KOHTpOJIbHAS paboTa 1 1

13. CreneHb ¢ HaTypaJIbHBIM ITOKA3aTeIeM 1

14. 1

Crerens ¢ HAaTypaJbHBIM ITOKAa3aTCICM




15. CreneHb ¢ HAaTYpaIbHBIM MTOKa3aTelleM 1
16. CrerneHb ¢ HAaTypaJIbHBIM MOKA3aTeIeM 1
17. CreneHb ¢ HAaTYpaJIbHBIM MTOKa3aTelIeM 1
18 JlukBuaanys y4eOHbIX 1eQUIMTOB 110 TEMe: 1
' CreneHb ¢ HAaTYpaIbHbIM ITOKa3aTelIeM
19 Pemienre OCHOBHBIX 33/1a4 HA JPOOHU, POLICHTHI 1
' U3 PEaNbHON PAKTHKU
20 Pemienre OCHOBHBIX 33/1a4 HA JPOOHU, MPOLICHTHI 1
' U3 peasbHOM MPAKTUKH
21 PemieHre OCHOBHBIX 33/1a4 Ha JPOOHU, MPOLICHTHI 1
' U3 peasIbHOM MPAKTUKH
22 Perienne oCHOBHBIX 3a/1a4 Ha IPOOH, MPOLICHTHI 1
' U3 peasIbHOM MPAKTUKH
JlukBuays yaeOHbIX Je(HUIUTOB 110
23. TeMme:PellleHne OCHOBHBIX 3a/1a4 Ha JApo0H, 1
HPOLCHTHI U3 PEaIbHOMN MPAKTUKH
JIuxBuganus y4eOHbIX 1e(QUIUTOB IO
24, Teme:PelnieHne 0CHOBHBIX 3a/1a4u Ha Ipo0H, 1
MPOLICHTHI U3 PEATbHON MPAKTUKH
o5 [Tpu3HaKu IETUMOCTH, PA3I0KEHHS Ha 1
' MHOYHTEJIH HaTypaJbHbIX YHCEI
2 [Tpu3HaKK AETUMOCTH, PA3I0KEHHS Ha 1
MHOYHTEJIH HaTypaJbHBIX YHCEI
JlukBupanus y4eOHbIX 1eUIMTOB 110
27. teme:[Ipu3HaKku 1eIMMOCTH, Pa3JIOKeHUS Ha 1
MHOXKHTEJIH HATYPAIbHBIX YUCEI
28 Peanpaslie 3aBucumoctu. [Ipsimas u oOpatHas 1
' [POMOPIMOHATBHOCTH
29 Peanpaslie 3aBucumoctu. [Ipsimas u oOpatHas 1
' HPONOPIMOHATEHOCTH
30 Peanbnbie 3aBucumMoctu. [psimas u o6paTHas 1
' MPOMOPIMOHATEHOCTH
31. 1

Peanbubie 3aBucuMocTH. Ipsimast m oOpatHas




MTPOTOPITUOHATBHOCTH
JIukBugamnyst yaeOHbIX 1e(UIUTOB IO

32. teme: Peanbuble 3aBucumocty. [Ipsmas u 1
obpaTHast IPOITOPIIHOHATHHOCTH

33. JlukBupanys yuyeOHbIX JEQUIUTOB IO TEME: 1
"ParronanbHble yucia”

34. KonTtponbsHas pabora o Teme "ParmonansHble 1
gucia"

35. ByKkBeHHBIE BBIpaXKEHUS 1

36. DopMynbl 1

37. DopmyJibl 1

38. ITepemennsle. JlonmycTumble 3HAUEHUA 1
TIEPEMEHHBIX
[IpeobOpazoBaHrie OyKBEHHBIX BBIPAKECHUH,

39. PACKphITHE CKOOOK M IIPUBEIEHHUE MOT0OHBIX 1
cllaraeMbIX
[TpeoOpa3oBanne OYKBEHHBIX BBIPAKCHUH,

40. packpeiTHE CKOOOK M PUBEIEHUE TTOJJOOHBIX 1
cJlaracMabIxX
[IpeobpazoBaHrie OYKBEHHBIX BBIPAXKEHUH,

41. packpbITHEe CKOOOK M MPUBEICHUE MOJOOHBIX 1
cllaraeMbIX
[TpeoOpa3oBanne OYKBEHHBIX BBIPAKCHUIH,

42. PaCKphITHE CKOOOK M IIPUBEACHHE MOI00HBIX 1
cJlaracMbIxX
JlukBuaiust yaeOHbIX Ae(hHUIUTOB 110

43, teme:IIpeoOpazoBanue OyKBEHHBIX BBIPaKEHUH, 1
packpeiTHe CKOOOK M PUBEIEHHE OJOOHBIX
cJaracMabIx

44, CBoiicTBa CTENEHU C HATYPAIbHBIM 1
nokazaresneMm

45. CBolicTBa CcTeNeHH C HAaTypaIbHBIM 1

I10Ka3aTcJICM




CBoliCcTBa CTENEHU C HATYpaJIbHBIM

46. 1
[oKas3aTelieM
JIukBumaIyst y4eOHbIX 1e(QUIMTOB 110
41. Teme:CBOICTBA CTENEHH C HATYPAIbHBIM 1
[OKa3aTesieM
48. MHuoroujieHb1
49. MHoTro4JIeHEI
50 CrioxkeHue, BBIYUTAHUE, YMHOKEHHE 1
' MHOTOYJICHOB
51 CrioxkeHue, BBIYUTAHUE, YMHOKEHHE 1
' MHOT'OWIEHOB
52 CJ'IO)KCHI/IC, BBIYMTAHHUC, yMHO)KeHI/IC 1
' MHOT'OWIEHOB
53 CJ'IO)KCHI/IC, BBIYMTAHHUC, yMHO)KeHI/IC 1
' MHOT'OWIEHOB
JlukBuaius yaeOHbIX Je(HUIUTOB 110
54. teme:ClIoKeHHe, BHIYMTAHNE, YMHOKEHUE 1
MHOTOYJICHOB
35. @DopMyIIbl COKPAIIEHHOTO YMHOKEHHUS 1
6. MDopMyJIbl COKPAEHHOTO YMHOKEHHS 1
S7. MDopMyIIbl COKPAIIEHHOTO YMHOKEHHUS 1
58. MDopMyJIbl COKPAEHHOTO YMHOKEHHS 1
59. @OopMyJIBI COKPAEHHOTO YMHOKEHUS 1
60 JlukBuaiust yaeOHbIX Ie(hHUIMTOB 110 1
' TeMe:(DopMyHI)I COKpaHIéHHOI‘O yMHO)KeHI/IH
61. PasnoxeHue MHOTO4JIEHOB HA MHOXKUTEIIN 1
62. PasnoxkeHue MHOTO4JIEHOB HA MHOXKUTEIIN 1
63. PasnoxeHue MHOTO4JIEHOB HA MHOXKUTEIIN 1
64. PasnoxeHue MHOTO4JIEHOB HA MHOXKUTEIN 1
65 JIvkBumalys y4eOHbIX 1e(GUIMTOB 110 1

Teme:" AnreOpandecKkue BeIpaKeHus"




Kontponbnas pabota no Teme

66. "AnreOpandeckue BeIpaKeHuUs " .

67. VYpaBHeHHe, npaBuiia MpeoOpa3oBaHUs § 1
YpaBHEHHS], PABHOCHJILHOCTh yPaBHEHUH

68. JIunelinoe YPpaBHEHHE ¢ OJIHOHI vnepeMeHHoﬁ, 1
pelIeHNe JINHEHHBIX YPaBHEHUN

69. JIuneitHoe YPaBHEHHE C OJIHOM ur[epeMeHHoﬁ, 1
pelIeHye JINHEHHBIX YPaBHEHUN

70. JIuneitnoe YPaBHEHHE C OJIHOHI vnepeMeHHoﬁ, 1
pelIeHne INHENHBIX YpaBHEHUH
JlukBuamyst yaeOHBIX IeUIUTOB IO

71, TeMme:JIMHEWHOE YpaBHEHUE C OJIHOM 1
MIEPEMEHHOM, pelIeHNE JMHEHHBIX YPABHEHUI
JlukBuays yaeOHbIX Je(hHUIUTOB 110

12. TeMme:JIMHENHOE YpaBHEHHE C OJHOM 1
MIEpEeMEHHOM, pelleHne TMHEWHBIX YpaBHEHUN

73. Pemenue 3aau ¢ moMouIb0 ypaBHEHU I 1

4. Pemienue 3a1a4y ¢ NOMOIIbIO YpaBHEHUI 1

75. Pemienue 3aau ¢ moMouIp0 ypaBHEHUH 1

76. Pemienue 3a1a4y ¢ NOMOIIbIO YpaBHEHUI 1

77 JIukBuzanus yuyeOHbIX JeQULIUTOB 110 1
TeMme:Perienne 3aa4 ¢ MOMOIIBI0 ypaBHEHHH

78, JluneiiHoe ypaBHEHHE C ABYMS IEPEMEHHBIMH U 1
ero rpaduk

79. JInHeliHOe ypaBHEHUE C IBYMs [IEPEMEHHBIMU U 1
ero rpaduk

0. Cucrema IByX TMHEHHBIX YPaBHEHHUHN C IBYMS 1
MepEeMEHHBIMU

81. Cucrema IByX TMHEHHBIX YPaBHEHHUHU C IBYMS 1
MepEMEHHBIMU

82 Cucrema IByX TMHEHHBIX YPaBHEHHUH C IByMs 1
MepEeMEHHBIMU

83. 1

Cucrema IByX TUHEHHBIX YPAaBHCHHUH C JBYMS




MEPEMEHHBIMH
JIukBugamnyst yaeOHbIX Ie(UIUTOB 110

84. teme:Cuctema JByX JMHEHHBIX YPABHEHUH C 1
JBYMSI IEPEMEHHBIMU

85. Pemenue cuctem ypaBHeHuUi 1

86. Pemenue cuctem ypaBHeHUi 1

87. Pewrenue cuctem ypaBHEHUH 1

88. Pewenue cucrteM ypaBHEHHN 1

89. Pemenue cuctem ypaBHEHUI 1

90 KonTponbHas pabora o teme "JInHeitHbie 1
' ypaBHeHUs"

9l Koopannara Touku Ha npsmMoit 1

92. HucnoBble NPOMEKYTKH 1

93. HucnoBbIE IPOMEKYTKH 1

04 PaccrostHue Mexay 1ByMs TOUKaMu 1
' KOOPAMHATHOM NPSIMOU

05 PaccrostHue Mexay IByMsa TOUYKaMu 1
' KOOPAMHATHOHN IPSIMOU

9% [IpsMoyrosipHas cucteMa KOOpAMHAT Ha 1
' IJIOCKOCTH

97 [IpsMoyrospHas cucteMa KOOpAMHAT Ha 1
' IJIOCKOCTH

98. [Tpumeps! rpaduKoB, 3aJaHHBIX GOpPMYTIaMH 1

99. [Tpumepst rpadrKoB, 3aITaHHBIX GOPMYyTIaMH 1

100. [Tpumeps! rpaduKoB, 3aJaHHBIX GOpPMYTIaMH 1

101. UreHne rpaiKOB peasIbHBIX 3aBUCUMOCTEN 1

102. UreHne rpa) kOB peaJIbHBIX 3aBUCUMOCTEN 1

JlukBupanys y4eOHbIX 1e(UIMTOB 1O TEMe:
108. rpadukH, 3a1aHHbIe (HOPMYTIaMU, YTCHHE 1

rpaMKOB peanbHBIX 3aBUCHMOCTEH




104. [lonsTre dhyHKIIH 1

105. I'padux pynxmun 1

106. CpoiicTBa QpyHKINH 1

107. CaoiicTBa QyHKIMIA 1

108. Jluneitnas hyHKIMSA 1

109. Jluneitnas hyHKIHSA 1

110 JlukBuanyst yaeOHBIX eUIUTOB IO 1
' teme:JIuneliHas QyHKIHs

111. [Toctpoenue rpaduka THHEHHON (YHKIIHN 1

112. [TocTpoenue rpaduka TMHEHHON YHKIIUH 1

113. I'paduk dyaxmm y =[x| 1

114. I'padux pynxmmm y =[x| 1

115 JlukBuamyst yaeOHBIX TeUIUTOB IO TEME: 1
' "Koopaunate! u rpaduku. OyHKIuu"

KontponbsHas pabota o teme "KoopauHatsl 1
116. rpaduxku. @ynkuun" / Beepoccuiickas 1
poBepoyHast paboTa

117 Hrorosas koHTpONbHAS padoTa / 1
' Bcepoccuiickas mpoBepouHas paboTta

118 [ToBTOpEHNE OCHOBHBIX TIOHATHI U METOIOB 1
' Kypca 7 kiacca, 0000IeHNne 3HAHUI

119 [ToBTOpEHME OCHOBHBIX MOHATHI U METOIOB 1
' Kypca 7 kiacca, 00001eHNne 3HAHUI

120 IToBTOpEHME OCHOBHBIX MOHATUA U METOJIOB 1
' Kypca 7 kiacca, 0000IeHNE 3HAHUI

121 IToBTOpEHKE OCHOBHBIX MOHATUA U METOJIOB 1
' Kypca 7 knacca, 000011eHre 3HaHu|

122 IToBTOpEHKE OCHOBHBIX MOHATUA U METOJIOB 1
' Kypca 7 kiacca, 00001eHIe 3HAHUN

123 [ToBTOpEHME OCHOBHBIX MOHATHI U METOIOB 1

Kypca 7 kiacca, 00001IeHIe 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 123



8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KoHnTpoJbHbIe IIpakTHYeckue
cero padoThI padoTsbI

1. KBagparHblil KOpEeHb U3 YUCIIa
2. [Tonsatue 06 UppalIOHAIILHOM YHCIIe

JlecATUYHBIC TPUOINKCHUS 1
3 UPPpaLMOHATIbHBIX YHCET

JlecaTUUHbIE TPUOIINKEHUS 1
4 UppalOHAIbHBIX YUCET
5. JlelicTBUTENbHBIC YKCIIA 1
6. CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
7. CpaBHEHHE IEHCTBUTENBHBIX YUCEI 1
8. ApudmeTrueckuil KBaJipaTHbIH KOPEHb 1
9. VYpaBHeHue BUJA X = a 1
10 CaoiicTBa apuMeTnyecKux KBaJpaTHBIX 1

KOpHei

CBoiicTBa apupMeTHUECKUX KBAJPATHBIX 1
11 KOpHEeH

[IpeoOpa3oBaHye YMCTOBBIX BBIPAXKEHUH, 1
12 COJIep KALINX KBaJpaTHbIE KOPHU
13 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUH, 1

' COJZIepIKAINX KBaJpaTHbIE KOPHH

IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 1
14. COJIep KALINX KBaJpaTHbIE KOPHH
15. [IpeoOpa3oBaHre YHCTOBBIX BBIPAKEHUH, 1




coJieprKalluX KBaJpaTHbIE KOPHU

16. Crenens C LIeJIBIM IIOKA3aTeIeM 1
CrangaprtHas 3anuck yucia. Pasmepst
00BEKTOB OKpYKaromiero Mupa (ot
17. AJIEMEHTAPHBIX YaCTHII 0 KOCMUYECKUX 1
00BEKTOB), JVIUTEIBHOCTh MPOIIECCOB B
OKpY>KaroIlleM MUupe
18. CBoiicTBa CTENEHH C IIeJIbIM ITOKa3aTeIeM 1
19. CBolicTBa CTEINEHH C 1IEJIBIM [10Ka3aTeIeM 1
20. CBoiicTBa CTENEHH C IIeJIbIM ITOKa3aTeIeM 1
21. CBolicTBa CTEINEHH C 1IEJIBIM [10Ka3aTeIeM 1
22. CBoiicTBa CTENEHH C IIeJIbIM ITOKa3aTeIeM 1
23. KBagpartsslii TpéxuneH 1
24. KBanpaThslii TpéxusieH 1
o Pa3noxxeHue kBaipaTHOTO TpEXUJieHa HA 1
MHOXKHUTETN
26 Pa3noxxeHne kBazpaTHOrO TpEXWIEHa HA 1
MHOXKHUTETN
KonrtponbHas paboTta no remMmam
27. "KBanparnsle kopHu. CTeneHu. 1
KBanpatsslii Tpexusnen"
28. Anrebpanyeckas 1poOb 1
29 JlonycTuMble 3HaYEHUS IEPEMEHHBIX, 1
' BXOJIAIIMX B alredpanyeckue BhIpaKeHUs
30 JlonycTuMble 3HaYEHUS IEPEMEHHBIX, 1
' BXOJISIIIUX B alnreOpanyecKue BHIPaKECHUs
31. OcHOBHOE CBOMCTBO anredpanveckon 1




npodu

32. Coxkpaienue apobeit

33. Coxparmienue npobeit

34. Coxparmienue npobeit

35 CrnosxeHue, BBIYUTaHHUE, YMHOKEHUE U
' JIeJICHUE alireOpandecKkux apooei

36 Crnosxenue, BBIYUTaHUE, YMHOKECHUE U
' neneHne anredpandeckux Apooeit

37 CrnosxeHue, BBIYHUTaHHUE, YMHOKEHUE U
' JENICHUE alireOpandecKkux apooei

38 CrnosxeHue, BBIYUTaHHUE, YMHOKEHUE U
' JEICHUE alireOpandecKkux apooei

39 [IpeoOpazoBanme BhIpaXKEHUH,
' coJiepKalux aaredpandeckue Ipoou

40 [Ipeobpa3oBaHue BbIpaxeHUH,
' CoJIeprKalInX anredpandeckue Ipoou

A1 [Ipeobpa3oBaHue BbIpaxeHHH,
' COJIep>KalInX anredpandeckue Ipoou

KonTponbHas padota no teme
42' n n
Anrebpanueckas 1poOb

43. KBanpaTtHoe ypaBHEHUE

44, Henonnoe kBagpaTHoe ypaBHEHUE

45. Henonxoe kBaagpaTHOE ypaBHEHHE

16 dopMyiia KOpHENH KBAaJPATHOIO
' ypaBHCHHSI

47 ®opMyia KOpHENH KBAaJPATHOIO

ypaBHEHUS




@opMyita KOpHEH KBaPAaTHOIO

48.
YPaBHEHHUS
49. Teopema Buera
50. Teopema Buera
Pemenue ypaBHeHuMi, CBOQAIIUXCA K
oL KBaJpPaTHBIM
Pemenue ypaBHeHUH, CBOAAIUXCA K
o2 KBaJIpaTHBIM
[Ipocreiimume qpoObHO-paloOHaIbHbIE
53 ypaBHCHHSI
[Ipocreiimume qpoOHO-paloOHANIbHbIE
>4 YpaBHEHHS
Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
> KBaJIpaTHBIX YPABHEHUM
Pemennie TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
6. KBaJIpaTHBIX YPABHEHUM
KonTponbHas padota no teme
> "KBanpaTHble ypaBHeHuUs"
JInHeliHOE ypaBHEHME C 1BYMs
58. MEPEMEHHBIMH, €ro rpaduK, MpuMepbl
pEelLIeHNs] YPaBHEHUH B LENIBIX YUCIIAX
JInHeliHOe ypaBHEHUE C 1BYMs
59. MEPEMEHHBIMH, €ro rpaduK, MpUMepbl
pEelLIeHNs] YPaBHEHUH B LENIBIX YUCIIAX
JIuneliHOEe ypaBHEHHE C IBYMS
60. MEPEMEHHBIMH, €ro IpaduK, IpUMepbl
pelIeHNs] YPaBHEHUH B LENIBIX YUCIIAX
61. Pemenue cucrem AByX JIMHEHHBIX




YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX

62. YPaBHEHUH C ABYMs IEPEMEHHBIMU
Pemenue cucrem AByX JIMHEHHBIX
63. YPaBHEHHH € ABYMs [IEPEMEHHBIMU
IIpuMepsl pelieHus: CUCTEM HENMHENHBIX
o4. YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
IIpumepsl pelieHns: CUCTEM HEITMHENHBIX
0. YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
I'paduueckas uHTEprIpeTaus ypaBHEHUS
C IByMs IIEPEMEHHBIMH U CUCTEM
o6. JIMHEWHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMU
I'padnueckas uHTEpHIpEeTaLlNsl YPAaBHEHUS
C IByMs IEPEMEHHBIMH U CUCTEM
o7. JIMHEWHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU
Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
8. CHCTEM ypaBHEHUH
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
09 CHCTEM yYpaBHEHUH
Pemenne TeKCTOBBIX 33a/1a4 ¢ IOMOIIIBIO
0. CHCTEM ypaBHEHHI
71. UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
72. UYucnoBble HEPABEHCTBA U UX CBOMCTBA
73. HepaBeHcTBO ¢ 01HOM TTEpEeMEHHOM
24 JInHeliHbIE HEPABEHCTBA C OTHOU

MEPEMEHHOMN U UX PEIICHUE




JInHeliHbIE HEPABEHCTBA C OTHOM

. [IEPEMEHHON U UX peleHue
JInHeliHbIE HEPABEHCTBA C OTHOU
6. IIEPEMEHHON U UX pelIeHHE
Cuctembl TMHEHHBIX HEPABEHCTB C OAHOU
o [IEPEMEHHON U UX pelleHue
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN
8. NIEPEMEHHON U UX peleHne
CucreMbl TMHENMHBIX HEPABEHCTB C OJHOMN
[ IIEPEMEHHON U UX pelIeHHE
N300pakeHue peleHus TMHEHHOro
80. HEpaBEHCTBA U X CHCTEM Ha YHCIOBOM
MpSAMOit
N3o0pakeHue pemeHus TMHEHHOTO
81. HEPABEHCTBA U UX CUCTEM Ha YMCIIOBOI
IpsAMON
KonTponbHas padoTa no temam
82 "HepaBenctBa. Cuctembl ypaBHEHUI"
83. [Tonarue QpyHKIUN
OO6macTh ornpeesieHuss © MHOXECTBO
84. 3HaYeHUH PYHKLIUU
8b. Crioco0wl 3a1anust GyHKITUN
86. I'padux GpyHKIIIN
CgoiicTBa GyHKIIUH, UX OTOOpaKEHUE Ha
8. rpaduke
Urenue u moctpoeHue rpadukoB
88. yHKmii
89. [Tpumeps! rpadukoB GyHKIIHIH,




OTPaXKAIOILUX pealbHbIE MPOLIECCHI

90.

91.

@OyHKIUY, OMHUCHIBAIOIIUE MPSIMYIO U
00paTHYIO IPOMOPIIMOHATLHBIC
3aBHCUMOCTH, UX IpauKu

I'unep6ona

92.
93.

I'umep6ona

I'paduk Pynkuuu y = x?

94.

Oyukmum Y =X3, Y = X3,y = VX, ¥y = [x;
rpaduuecKoe pelieHne ypaBHEHUH 1
CHCTEM ypaBHEHHIA

95.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
o0o0mmenue 3Hanui / Beepoccuiickas
IpoBepoyHas pabora

96.

97.

98.

Hrorosas koHTposIbHAs paboTa /
Bcepoccuiickas nmpoBepouHas pabota

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB KYpCOB 7 U 8 KIIacCOB,
0000111eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATHI U

METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eHNe 3HaHU I

99.

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJI0OB KypCOB 7 M 8 KJIacCOB,
000011eHe 3HAaHUH

100.

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCcOB 7 U 8 KJIACCOB,
000011IeHNE 3HAHUNA




[ToBTOpEHNE OCHOBHBIX MOHATUN U

101. METOJ0B KypCOB 7 U 8 KJIacCOB, 1
000011eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102. METOJOB KypCOB 7 U 8 KJIacCOB, 1
00001IeHIEe 3HAHMIA
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9 KJIACC

KosaunyectBo 4yacos DJIEKTPOHHbBIE
ara undposbIie
Nen/m | Tema ypoka Beero Kontpoabnbsie IlpakTuueckue fll3y'{ CHILSI 06[?;1; OBATCALHBIC
padoThbI padoThbI pecype
PannonanbeHble uncia, uppaloHaIbHbIe
1 quclia, KOHEYHbIE U OECKOHEYHbBIE
JECSITHYHBIC POOH 1
MHOX€eCTBO NEUCTBUTCIHLHBIX UHCEI;
2 JEHCTBUTENBHBIC YHCIIa KaK
OECKOHEUHBIE IECTHYHBIE IPOOH 1
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
3 MEX1y MHOXKECTBOM JICHCTBUTENBHBIX
YKcesl 1 MHOXKECTBOM TOYEK
KOOPJAMHATHOU IIPSIMOM 1
CpaBHEHHE IEHCTBUTENIBHBIX YHCETI,
4 apupMeTHYECKUEe EHCTBUS C
JeHCTBUTENFHBIMH YUCIAMHU 1
5 [TpubnnxEHHOE 3HaYEHNE BETUUUHBI,
TOYHOCTb MPUOJINKEHUS 1
6 OxpyriieHne uncen 1
7 OxpyriieHne uncen 1
8 [Tpukuaka 1 OleHKa Pe3yabTaTOB
BBIYMCIICHUI 1
9 [Ipukuaka 1 oleHKa pe3yabTaToB
BBIYMCIICHUI 1
10 JIuneitnoe ypaBHeHue. Peenue bubmmorex [OK
YpPaBHEHUM, CBOJSIIINXCS K JIMHEHHBIM 2 https://m.edsoo.ru/7f43bf66
11 JIunelinoe ypaBHeHue. Pemienue
YpPaBHEHUM, CBOJISIIMXCS K JIMHEHHBIM 2
12 KBanparnoe ypaBHenue. Pemienne 2 bubnuotexa [JOK



https://m.edsoo.ru/7f43bf66

ypaBHCHHfI, CBOIAININXCA K KBaJIPpAaTHBIM

https://m.edsoo.ru/7f43c542

KBagparnoe ypaBHenue. Pemenue bubmmoreka [JOK
13 M :
YPaBHEHUH, CBOJIAIIMXCS K KBAaIPAaTHBIM https://m.edso0.ru/7f43c542
14 bubnunoreka LIOK
bukBangpaTHbie ypaBHEHUS https://m.edso00.ru/7f43c3d0
15 bu6nmoreka [IOK
bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3d0
[IpuMmepsl perieHns ypaBHEHUN TPEThen
16 U 4eTBEPTOU CTEMECHEH pa3ioKeHHEeM Ha
MHOXHUTEJH
17 Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH
18 Pemenne npo6HO-paliiOHANIBHBIX bubmmoreka [JOK
YpPaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemrenne TeKCTOBBIX 3a1a4 bu6nunorexa LIOK
anredpandeckuM MeTOA0M https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 3a1a4
anredpanvyeckuM METOI0M
21 Pemnrenuie TeKCTOBBIX 3a7a4
anredpandeckuM MEeTOA0M
29 KonTponbHas padota no teme
"YpaBHEHMsI ¢ OIHON NlepeMEHHON"
23 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U
ero rpapuk
24 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U bubmmoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JTUHENHBIX YPAaBHEHUI € bu6muoreka [JOK
25 .
JBYMSI IEPEMEHHBIMU U €€ pelIeHne https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JTMHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelIeHue
27 CucreMa IByX JTMHEWHBIX YPABHEHUH C

JBYMS IEPEMEHHBIMU U €€ pelIeHue



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

CucreMa IByX JIMHEUHBIX YPAaBHEHUH C

28 .
JBYMsI IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem AByX ypaBHEHUIA, OJTHO
29 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpPOM CTEIIECHU
Pemenue cucrem nB ABHEHUU, OHO
30 U3 KOTOPBIX HI/IHeﬁHZ: B;Pﬂ oe _ bubmorexa [IOK
P e 24 https://m.edsoo.ru/7f43d23a
BTOPOM CTETICHH
Pemenue cucrem nB ABHEHUI, OJTHO
31 13 KOTOPBIX HHHeﬁHZ: };.pll oe _ bubmorexa [IOK
P e 24 https://m.edsoo.ru/7f43d55a
BTOPOM CTETICHH
Pemenue cucrem AByX ypaBHEHUIA, OJTHO
32 13 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOpPOM CTEIEHU
33 I'pacdmueckas mHTEpIIpETALIUS CUCTEMBI
YPaBHEHHH C ABYMS TEPEMECHHBIMU
34 Pemnrenuie TeKCTOBBIX 3a7a4
anreOpandeckuM cnocoOoM
35 Pemennie TekcTOBBIX 33724
anredpanvyeckuM crnocoOom
36 Kontponbnas paboTa mo teme
"CucreMbl ypaBHEHU"
37 UrcnoBble HEPABEHCTBA U UX CBOMCTBA
38 UwrcoBbie HEPABEHCTBA U MX CBOMCTBA
39 JluneliHble HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43ad5a
JIuHeliHbIE HEPABEHCTBA C OXHOU bu6muoreka [JOK
40 . .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JluneliHble HEPABEHCTBA C OJTHOM bubnunorexa LIOK
41 . :
IIEPEMEHHOMN U UX PEIIECHUE https://m.edsoo.ru/7f43af08
42 Cucrembl TMHEHHBIX HEPABEHCTB C bubmuoreka [IOK

OJIHOM MEPEMEHHON U UX PEIICHUE

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucTeMbl TMHEUHBIX HEPABEHCTB C

43 OJIHOM IIEPEMEHHOM U UX PELICHUE
44 CHCT(EMH JII/IHCI\/JIHB\I'X HEPABEHCTB C
OJTHOM MIEPEMEHHOM U UX pelIeHne
45 KBanparHpie HEpaBEHCTBA U UX PEIICHUE
46 bu6nmoreka [IOK
KBagpaTHble HEPAaBEHCTBA U UX PELLIEHUE https://m.edso0.ru/7f43b098
47 bubnunoreka LIOK
KBanpaTHbie HepaBEeHCTBA U UX PEILICHUE https://m.edsoo.ru/7f43b21e
48 bubmuoreka [{OK
KBagparHble HEpaBEHCTBA U UX pELLIEHUE https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX pElLIEHUE
I'paduueckas MHTEpIIpETAIHS
50 HEpPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU
I'padnueckas naTepnperaus
51 Hgljg;eHecCTBaH CHC:SMILee;:BeHCTB c BH@?HOTGKa HOK
JBYM3 T1EPEMEHHBIMI https://m.edsoo.ru/7f43b098
50 KonTponbHas padota no teme
"HepaBencrsa"
53 KBaE[paTI/I‘IHaSI ¢bynkuus, e€ rpaguk u
CBOICTBa
54 KBanpartuunas ¢pysHkius, e€ rpaduk u bu6muoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpartuunas ¢pysHkius, e€ rpaduk u bubmuorexa [JOK
CBOMCTBA https://m.edso00.ru/7f439842
56 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bu6muoreka [JOK
napaboJibl, OCb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f4399b4
57 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmuorexa [IOK
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboina, KOOPAMHATHI BEPIITHHBI bubmuoreka [IOK

mapaboJIbl, OCh CHMMETPHH TTapadOJIbI

https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

59 [Tapaboia, KOOPAMHATHI BEPIIMHBI bubmmoreka [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac

60 [Tapaboia, KOOPAMHATHI BEPIITHHBI bubnmnoreka HOK
1apaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a31e

61 [TapaGoina, KOOPAMHATHI BEPIIMHBI bubmmoreka [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a526

6 I'paduxu pynxmmii: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|

63 I'paduku pynkuumii: y = kx, y=kx + b,
y=K/X, y=x3, y=vX, y=[X|

64 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|

65 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|

66 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=K/x, y=x°, y=vX, y=[x|

67 I'paduku pynkumii: y = kx, y=kx + b,
y=k/x, y=x3, y=VX, y=[X]

68 KonrponbHas pabota no reme
"(DyHKHI/II/I"

69 ITonsiTne yncnoBom bubmmoteka IIOK
OCJIE0BAaTEILHOCTH https://m.edsoo.ru/7f43ab84
3agaHue mocieq0BaTENbHOCTH

70 peKyppeHTHOH Gopmyioit u popmynoit BH6J?HOTeKa HOK

https://m.edsoo.ru/7f43e6c6
N-To WwieHa

71 Apudmernueckas U reoMeTpuyecKas bubmuorexa [JOK
[IpOrpeccuu https://m.edsoo.ru/7f43ebda

79 Apudmerndeckas U reoMeTpudecKas bu6muoreka [JOK
MPOTrpeccuu https://m.edsoo.ru/7f43ed7e
dopMyItbl N-TO YieHa apuPhMETHIECKON

73 U TEOMETPUYECKON ITPOrPECCUM, CYMMBI budmorexa [IOK

IICPBLIX N YJICHOB

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

dopMytbl N-To YieHa apuhMETHIECKON

bubnunorexa LIOK

74 Y F€OMETPUYECKON IPOTrPECCUIA, CYMMBI
P pOTpeceHti, ¢y https://m.eds00.ru/7f43f58a
MIEPBBIX N YICHOB
@®opmyisl N-To WieHa apuPpMETHIECKON
75 u I‘SON}IIQT WYECKOH 1T of icnﬁ CYMMBI bubmmorexa LIOK
p porp &Y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
@Dopmyisl N-To WieHa apuPpMETHUECKON
76 " I‘SON}IIGT WYECKOM T of eg):cm?l CYMMBI bubmnorexa LIOK
p porp &Y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YICHOB
®opmyIbl N-To wieHa apuPMeTHIeCcKOi
77 u rgmi]eT WYECKOM I 011“) eilc):cnﬁ CYMMBI bubmnorexa [IOK
p porp &Y https://m.edsoo.ru/7f43f72e
MEPBBIX N YICHOB
N3o06paxeHune 4ieHOB apuPMeTHIECKOi
78 u I‘GOE/IGT WYECKOM I orp e((ljcnﬁ TOYKaMH bubmnorexa [IOK
p 1 porp https://m.edsoo.ru/7f43f8a0
Ha KOOPJAMHATHOM MJIOCKOCTU
N300paxeHune 4ieHoB apupMeTHIeCKOi
79 Y TEOMETPUYECKON MPOTPECCUI TOUKAMU
Ha KOOPJIMHATHOM TJIIOCKOCTH
80 JIuHeHbIN U 3KCIOHEHIIUAIbHBIN POCT
81 C0XHBIE TPOIIEHTHI
82 bubmmoteka IIOK
CnoskHbIe MPOLIEHTHI https://m.edsoo.ru/7f43fe0e
83 KonrponsHas pabora no Teme bu6muoreka [JOK
"UucnoBbIe MOCIIEIOBATEIILHOCTH' https://m.edsoo.ru/7f4401a6
[ToBTOpenue, 0600IEeHNE U
cUCTeMaTu3alus 3HaHUM. 3anucek,
84 CpaBHCHHE L;ﬁCTBHﬂ c bubmnorexa [JOK
pv » /1 https://m.edso00.ru/7f440418
NEHUCTBUTENFHBIMU YUCIIAMU, YHUCIIOBAsI
npsMast
[ToBTOpenue, 0600IEeHNE U
85 cucremMaru3anus 3HaHui. [IporeHTsl,

OTHOIICHHUSI, TPOMIOPIIUU



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

IToBTOpeHME, 0000IIEHNE U

cucreMaru3anus 3Hauud. OKpyrieHue,

HpI/I6J'II/I}KCHI/Ie, OLICHKa

87

88

[ToBTOpEeHME, 0000IIEHNE U
cHcTeMaTHu3anus 3HaHuH. Penrenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0cO00M

[ToBTOpenue, 0600ICHNE 1
cucTeMaTH3auus 3HaHui. Penenue
TEKCTOBBIX 33124 apu(hMETUICCKUM
crocobom

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

89

90

91

IToBTOpEeHME, 0000IIEHNE U
cucTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0CO00M

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3alusI 3SHAHHH.
[TpeoOpazoBanue anredbpanyecKux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

[ToBTOpenue, 0600IIEHNE U
CUCTeMAaTH3alusI 3HAaHHH.
[TpeoOpazoBanue anredpanyecKux
BBIPXKXEHUH, TOMYCTUMbIE 3HAYCHHUSI

bubmuoreka [{OK
https://m.edsoo.ru/7f443cd4

bu6nunorexa LIOK
https://m.edsoo.ru/7f443fea

bubmmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

93

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[TpeoOpa3oBanue anredpandecKux
BBIPKCHUH, IOMYCTUMBIC 3HAYCHUS

[ToBTOpeHue, 0600IIEeHNE U
CUCTEeMAaTH3aIHsI 3SHAHHH.
[IpeobOpazoBanme anredbpanyecKux
BBIpa)KCHI/II\/'I, AOMMYCTHUMBIC 3HAYCHUA

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

but6mmorexa [IOK
https://m.edsoo.ru/7f444612

94

[ToBTOpenue, 0600IIEHNE U
cucrtemaTtusanus 3HaHu. OyHKuuu:

but6mmoreka [IOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

MOCTPOEHHE, CBOMCTBA U3YUCHHBIX
GbyHKIUH
[ToBTOpeHUE, 0600IIeHNE 1

95 cucreMaTu3anus 3HaHu. QyHKIHUH: bubmmoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMHA 1
[ToBTOpEeHME, 0000IIEHNE U

96 cucremaTusanus 3Hanui. OyHkuuu: bubnnorexa [JOK
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH 1
[ToBTOpenue, o6o0IIeHNE U

97 cUCTeMaTu3auus 3HaHUui. OyHKINUU: Bbu6moteka [JOK
IMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH 1
[ToBTOpEeHME, 0000IIEHNE U

98 cucTeMaru3anus 3HaHui. [ padudeckoe bubmmorexa [JOK

. https://m.edso00.ru/7f4452e6
peleHre ypaBHeHUH U UX CUCTEM 1
IT , 0000
99 CI/IOCBTTe(;f:TI:/IIZZ (1)/151031?;?{1:;6121 ajuueckoe bubmaorexa LIOK
. anH. 1P https://m.eds00.ru/7f445516
peleHrne ypaBHeHUN U UX CUCTEM 1
100  Uroroas KOHTpOJBbHAs paboTa 1
101  OOGoOuieHHe U CHCTeMAaTH3AINs 3HAHUN 2
OBUIEE KOJIMYECTBO YACOB I1O 136

[NPOT'PAMME



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

HOYPOYHOE IINTAHUPOBAHHME 110 'TEOMETPUH

KonuyecTBo yacos
Ne ni/m Tema ypoka KonTposabHubie IIpakTuyeckue
Bcero
padoThI padoTsbI
L [Ipocreiimne reomeTpruyecKre 00bEKTHI 1
2. MHOroyronbHUK, JIOMaHas 1
3. CMexHBIE ¥ BEPTUKAIbHBIC YIIIbI 1
4. CMexHbIe 1 BEpTHKAJIbHbIE YTIIbI 1
5. CMexHBIE ¥ BEPTUKAIbHBIC YIIIbI 1
6. CMexHbIe 1 BEpTHKAIbHbIE YTIIbI 1
7. CMexHBIE ¥ BEPTUKAIbHBIC YIIIbI 1
8. CMexHbIe 1 BEpTHKAIbHbIE YTIIbI 1
9 JIukBupanys yueOHbIX 1€ULINTOB IO TEME: 1
' «CMexHbIe U BEPTUKAIbHBIE YTIIBD)

10 JIlukBupanyst yueOHBIX TEPHUIUTOB TI0 TEME: 1

' «CMexHbIe U BEPTUKAIbHBIE YTIIBD)
11 N3mepenne TMHENRHBIX U YIVIOBBIX BEJIMYUH, 1

' BBIYHCIIEHHE OTPE3KOB U YIJIOB
12 N3mepeHnne TuHENRHBIX U YIVIOBBIX BEJINYUH, 1

' BBIYHCIIEHHE OTPE3KOB U YIJIOB
13 W3mepenne TMHEWHBIX U YTIOBBIX BEIHYHH, 1

' BBIYHCIIEHHE OTPE3KOB U YIJIOB
14 W3mMmepenne TMHEWHBIX U YTIOBBIX BEIHYHH, 1

' BBIYHCJIEHHE OTPE3KOB M YTJIOB

JlukBunanys yaeOHbIX JeQHIIUTOB 110 TEME:
15. "M3MepeHue IMHEHHBIX M YTIIOBBIX BEJIMYHH, 1
BBIYHCIIEHHE OTPE3KOB U yTI0B"

16. 1

[MepumeTp 1 IomAIL GUTYp, COCTABICHHBIX




U3 MPSMOYTOJILHUKOB
[lepumetp u IO nE GUTYP, COCTABICHHBIX

17. 1
U3 MPSMOYTOJIHLHUKOB
[TonsiTHE O paBHBIX TPEYTOJbHUKAX U

18. MIEPBUYHBIC MIPEACTABICHUS O PABHBIX 1
¢durypax

19. Tpu npu3HaKa paBeHCTBA TPEYTOIHHUKOB 1

20. Tpu mpu3HaKa paBeHCTBA TPEYTOJIHHUKOB 1

21. Tpu npu3HaKa paBeHCTBA TPEYTOIHHUKOB 1

22. Tpu mpu3HaKa paBeHCTBA TPEYTOJIHHUKOB 1

23. Tpu npu3HaKa paBeHCTBA TPEYTOIHHUKOB 1

24. Tpu mpu3HaKa paBeHCTBA TPEYTOJIHHUKOB 1

25, JlukBuaiys yaeOHbIX JeUIUTOB 10 TEME: 1
"Tpu npu3HaKa paBEeHCTBA TPEYTOJIbHUKOB"

26. JlukBuanyst yaeOHBIX TeUIUTOB IO TEME: 1
"Tpu npu3HaKa paBEeHCTBA TPEYTOJIbHUKOB"

27 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1
TPEYTrOILHUKOB

8. [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1
TPEYTrOIHLHUKOB

20. CBOICTBO MeTHAHBI nprMoyvroanoro 1
TPEYTOIbHUKA, TPOBEIEHHON K TUIIOTEHY3€E

30. CBOICTBO MeTHAHBI prlMOerHbHOI‘O 1
TPEYroNbHUKA, TPOBEAEHHON K THIIOTEHY3€
JIlukBuarust yaeOHbIX 1e(UIIMTOB 0 TEME:
"IIpu3HaKy paBeHCTBA NPSIMOYTOIbHBIX

31. TPEyroNBbHUKOB U CBOHCTBO MEIUAHbI 1
MIPSIMOYTOJIEHOTO TPEYTOJILHUKA,
MIPOBEAEHHOM K TUIIOTEHY3€e"

32 PaBHOOEIpEHHBIE K PABHOCTOPOHHHE 1
TPEYTrOJIbHUKHU

33, [Ipu3Haky 1 cBOMCTBA paBHOOCAPEHHOTO 1

TpEYroJIbHUKA




[Ipu3Haku v CBONCTBA paBHOOCAPSHHOTO

34. 1
TpEYroJabHHUKA
35 [Ipu3Haku 1 cBoWCTBa paBHOOCAPEHHOTO 1
TpPEYroJIbHUKA
36. HepasenctBa B reomeTpuu 1
37. HepaBeHnctBa B reomeTpuu 1
38. HepapeHnctBa B reoMeTpun 1
39. HepageHcTBa B reomeTpuu 1
40 JlukBuays yaeOHbIX Je(HUIUTOB 110 1
teme:"HepaBeHncTBa B reometpun”
41. [IpsiMOyTONBHBIN TPEYTOJIBHUK € YIJIOM B 30° 1
42. [IpsiMoyronbHbBIN TPEYroabHUK ¢ yriaoMm B 30° 1
43 Konrtponbhas pabora o Teme 1
"TpeyronbHUKHN"
44. [TapannensHble IpsSMbIE, UX CBOMCTBA 1
45. [Tareiit nocrynar EBknnna 1
Haxkpect nexariue, COOTBETCTBEHHbIE U
46 OJTHOCTOPOHHHE YTIIBI, 00pa30BaHHEIE PU 1
' MepeceyeHNH MapajuIeIbHbBIX TPSIMbIX
CeKyIlen
Haxkpect nexariue, COOTBETCTBEHHbBIE U
47 OJHOCTOPOHHHME YTJIbl, 00pa30BaHHbIEC IPU 1
MIEPECEUEHNH NTapaJuIeIbHbBIX IPSIMBIX
CeKylIlen
HaxkpecT nexariue, COOTBETCTBEHHBIE U
48 OJTHOCTOPOHHHUE YTJIbI, 00pa30BaHHbIC MTPU 1
MIEPECEUEHNH NTapaJuIeIbHbBIX IPSIMBIX
ceKyuiei
HaxkpecT nexariue, COOTBETCTBEHHBIE U
49 OJTHOCTOPOHHHUE YTJIIbI, 00pa30BaHHbIC MPU 1

MepeceyeHNH MapajlIeTbHBIX PSIMBIX
CeKyIiei




HaerCT JIC)KaIIE, COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTIJIbI, 06p330BaHHI>Ie npu

50. 1
nepecedeHNH MapauIeTbHbIX TPSMbIX
ceKyliei
JlukBuammst yaeOHBIX Te(UIUTOB IO TEME:
"HakpecT nexariue, COOTBETCTBEHHBIE U
ol OJIHOCTOPOHHUE YTJIbl, 00pPa30BaHHBIE TIPU 1
nepecevdeHNH MapajuIeIbHbIX TPSMbIX
cekymieit"
[Tpu3Hak napamuienbHOCTH MPSMBIX Yepe3
52. PaBEHCTBO PACCTOSHMI OT TOYEK OJHOM 1
OpsIMOI 10 BTOPOI NpsAMOU
[Tpu3Hak napauieIbHOCTH MPSMbBIX Yepe3
23. PaBEHCTBO PACCTOSHMI OT TOYEK OTHOM 1
OpsIMOI 10 BTOPOI NpAMOU
4. CymMma yTJI0B TpeyrolbHHKa 1
55. CymMa yriioB TpeyrojbHUKa 1
56. BHelHue yribl TpeyrojibHuKa 1
S7. BHemnrHue yriel TpeyroibHuKa 1
JlukBuaanys y4eOHbIX 1e(QUIMTOB 110 TEMe:
58. "[TapannensHble IpAMbIE, CyMMa YIJIOB 1
TpeyrojabHUKa"
KonTponbHas pabota o Teme
59. "TTapasuieNbHbIE IPSMBIE, CyMMa YIJIOB 1
TPEYroJabHUKA"
60. OKpY»XHOCTB, XOP/Ibl U THAMETP, UX CBOHCTBA 1
61. KacarenpHast K OKpy>KHOCTH 1
62. OKpY»XHOCTb, BIIMCAHHASI B YTOJI 1
63. OKpY»XHOCTb, BIIHCaHHAsI B YTOJI 1
64 JIukBuaaIys y4eOHbIX 1e(UIMTOB 110 TEME: 1
' "OKpy>XHOCTB"
65. 1

ITonsitue o I'MT, npuMeHeHue B 3aa4ax




66. ITonsitue o 'MT, npuMeHeHue B 3aa4ax 1
67 BuccekTtpuca u cepeIMHHBIN NEPIEHIUKYIISIP 1
' KaK FeOMETPUUYECKHE MeCTa TOUCK
63 OKpy’>XKHOCTb, OIIMCaHHASL OKOJIO 1
' TPEYroJIbHUKA
69 OKpy’>XKHOCTb, OIIMCaHHASL OKOJIO 1
' TPEYroJbHHUKA
70. OKpy’>KHOCTB, BIIUCAHHASI B TPEYT'OJIbHUK 1
b
1. OKpYyKHOCTB, BIIUCAHHAS B TPEYT'OJIbHUK 1
2. [Ipocreiimne 3a1auu Ha MOCTPOCHUE 1
73. [Ipocreiinve 3agaun Ha TOCTPOEHUE 1
JlukBuamyst yaeOHBIX TeHUIUTOB IO TEME:
74. "OKpyKHOCTB U KpyT. ['eomeTpuueckue 1
noctpoeHus"
75 Kontponbnas pabora o teme "OKpyKHOCTh 1
' u Kpyr. ['eoMeTpuueckue noctpoeHus"
76 [ToBTOpenue n 06001IeHNE 3HAHNI OCHOBHBIX 1
' MOHSITUH ¥ METOJOB Kypca 7 Kiacca
7. Hrorosast KOHTpoOsIbHAA padoTa 1
78 [ToBTopenue n 0600IIEeHNE 3HAHHMI OCHOBHBIX 1
' MOHATHI U METOJIOB Kypca 7 Kiiacca
79 [ToBTopenue n 0600IIEeHNE 3HAHMI OCHOBHBIX 1
' MIOHSITUH ¥ METOJIOB Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 79




8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka KonTtpoJbHble IIpakTHyeckue
Bcero
padoTsI padoTsbI
1. [Tapannenorpamm, ero Npu3Haku U CBOKMCTBA
2. [TapanmnenorpaMmM, ero NpU3HaKu U CBOMCTBA
3. [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA
JlukBuamyst yaeOHBIX eUIUTOB IO
4. teme:[lapamienorpamm, ero npu3Haku U 1
CBOMCTBA
YacTHble city4an napauiernorpaMMoB
5. (TIpAMOYTONBHHK, POMO, KBaJIpaT), MX MPU3HAKH 1
U CBOWCTBa
YacTHble ciIydau MmapajuieorpaMMoB
6. (IpAMOYTOBHUK, pOMO, KBaJIpaT), MX MPU3HAKH 1
U CBOMCTBA
YacTHble ciTy4yan mapauieorpaMMoB
7. (IpsAMOYTONBHHK, POMO, KBAJIpaT), NX MPU3HAKH 1
U CBOMCTBa
JlukBunanus yueOHbIX JeQULIUTOB 110
teme:YacTHbIE cly4an napajuieIorpaMMoOB
8. 9 yuan nap p 1
(TpAMOYTONBHHK, POMO, KBaIpaT), MX MPU3HAKH
U CBOWCTBa
9. Tpanenus 1
10. PaBHOOOKAs M IPSIMOYTOJIbHASI TPATICIIHN 1
11. PaBHOOOKas M IPSIMOYTOJIbHASI TPANlSIMN 1
12. MeTo 1 yIBOCHUS] MEIMaHbI 1
13. LenTpanpHasi CHMMETpUS 1
14 Konrtponbhas pabota o Teme 1 1

"UeThIpEXyTOaBHUKH"




JlukBuanyst yaeOHBIX JEe(UIUTOB IO TEME:

15. 1
"YeTblpéXyronbHUKH"

16 Teopema daneca u Teopema o 1
' IIPONOPLIMOHANBHBIX OTPE3Kax

17. Cpenusist TMHUS TPEYTOJILHUKA 1

18. CpenHsist TMHUS TPEYTOJILHUKA 1

19. Tpaneuus, e€ cpenHss TUHAS 1

20. Tpanenus, e€ cpeaHsis JIMHUAS 1

21. [IponopuuoHanbHbIE OTPE3KU 1

22. [TponopuuOHAIBHBIE OTPE3KU 1

23. LlenTp Macc B TpeyrojabHUKE 1

24. [Togo0HBIE TPEYTOTBLHUKH 1

25. Tpu npuzHaka moJo0Hst TPEYroJIbHUKOB 1

26. Tpu npuzHaka mogo0ust TPEYroIbHUKOB 1

21. Tpu npuzHaka noJo0Hst TPEYroJIbHUKOB 1

28. Tpu npuzHaka mogo0ust TPEYroIbHUKOB 1

29 JIukBunanus yuyeOHbIX qeguuuToB 1o teme: Tpu 1
' MpHU3HAKa 000U TPEYTOJIbHUKOB

30 [Mpumenenune moIo0us PH pelICHUH 1
' NPaKTUYECKUX 3324

31 KonTponbras pabora o teme "lIlogo6HbIe 1
' TPEYroJIbHUKU"

32. CaoiicTBa IJI0MIaJIel TeOMETPUIECKUX QUTYp 1

33 DopMyIIbl A7 UIOMAAN TPEYTOIbHUKA, 1
' napajuiesiorpaMmma

34 DopMyITBI s TIOMIAN TPEYTOIbHUKA, 1
' napajienorpaMma

35 DopMyJIbl S IUIOIIAAN TPEYTOIbHUKA, 1
' napajiesiorpamma

36. 1

@opMyIIBl IS TUIOMAAH TPEYTOJIbHUKA,




napajiejaorpaMma
DopMyIIB IS TUTOIAAHN TPEYTOIBHUKA,

37. 1
napajienorpamma
JlukBupanus yuyeOHbIX JeQHULIUTOB 110
38. Teme:DOpMYIIBI IS TUIOMIAIH TPEYTOJIbHUKA, 1
napasenorpaMmma
39. Brruncnenue miomaseit CnoxxHbeIX QUryp 1
40. [Inomanu ¢uryp Ha Knerdaroit Oymare 1
4l. [Tnomaau nogoOHBIX GUryp 1
42. [Tnommany nogoO6HBIX Guryp 1
43. 3aauu ¢ MPaKTUYECKUM COJepKaHuEeM 1
44. 3amauu ¢ MPaKTUYECKUM COJepKaHUEM 1
45 Pemenue 3a1a4 ¢ IOMOIIBIO METOAA 1
' BCIIOMOTaTEIbHOM IIOIAAN
46. KontponbsHas pabora o teme "[Lnomans" 1
47 JlukBupanyst yueOHBIX TEPHUIUTOB TI0 TEME: 1
' "Tlnomas"
48. Teopema [Iudaropa u e€ npumenenne 1
49. Teopema [Tudaropa u e€ npumeHeHue 1
50. Teopema [Iudaropa u e€ npumenenne 1
Sl Teopema [Iudaropa u e€ npumenenne 1
52. Teopema [Iudaropa u e€ npumeHeHue 1
53 JlukBuzanus yuyeOHbIX JeQULIUTOB 110 1
' teme:Teopema [udaropa u e€ npumenenue
Omnpenenenne TPUTOHOMETPHUUECKUX (PYHKITUH
54 OCTpPOTO yIJa IPSMOYTOJIBHOTO TPEYTOJbHHKA, 1
' TPUTOHOMETPUIECKUE COOTHOIIICHHS B
IPSMOYTOJIEHOM TPEYTOJIbHUKE
59. OCHOBHOE TPUTOHOMETPUUECKOE TOMKIECTBO
56.

OCHOBHOE TPUTOHOMETPHUIECKOE TOMKJIECTBO




57.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO

JlukBrgamyst yaeOHBIX Te(UIUTOB IO TEME:

58.
"Teopema IIudaropa n Hagama TpUTOHOMETPUHN"
59 KontponbsHas pabota o teme "Teopema
' [Mudaropa n Hayana TpUroHOMeTpun"
60 BrincanHele U LieHTpaIbHBIE YIIIbI, YTOI MEXIY
' KacaTeJIbHOM U XOpJ0i
61 Brincannsie ¥ IeHTpaNbHBIE YIIIBI, YTOJI MEXKIY
KacaTeJIbHOM U XOpJ10oi
62 Brincannsie ¥ IeHTpaIbHBIE YIIIBI, YTOI MEXKIY
KacaTeJIbHOU U XOpJIoil
JlukBuanys yaeOHbIX Je(HUIUTOB 110
63. TeMe: BriMcaHHbIe U HEHTPAIbHBIE YTIIbL, yrOJl
MEXy KacaTelIbHON U XOpAOH
64. VYTaBl MeXIy XOpJaMH U CEKYIIUMH
65. VYTBl MeXy XOpIaMH U CEKyLLIIMH
66 Brincanseie u onycaHHbIE YeTHIPEXYTOIBHUKH,
' WX MMPU3HAKH U CBOMCTBA
67 Brincanneie u onMcaHHbIE YeTHIPEXYTOIBHUKH,
' WX MMPU3HAKH U CBOMCTBA
68 BnucanHble 1 ONMCAHHBIE YETHIPEXYTOIIBHUKY,
' UX [PU3HAKU U CBOWCTBA
JlukBupanys yqyeOHbIX JeQHUIIUTOB 110
69. Teme:BricaHHbIe U ONMCaHHbBIE
YeTHIPEXYTOJIbHUKHY, UX IPU3HAKK M CBOMCTBA
[IpuMeHeHne cBOMCTB BIMCAHHBIX U OIMCAHHBIX
70. YETHIPEXYTOILHUKOB TIPH PEIIEHHN
TeOMETPHYECKUX 3324
IIpuMeHeHre CBOMCTB BIIMCAHHBIX U OIMCAHHBIX
71. YeTHIPEXYTOJIBHUKOB TIPH PEIICHUN
FeOMETPHUYECKUX 33]a4
72 B3anmuoe pacrnonoskeHue IByX OKpYKHOCTEH,

o01mue KacaTeiIbHbIE




73.

Kacanue okpyxHocTEH

JlukBrgamyst yaeOHBIX Te(UIUTOB IO TEME:

74. "VTIIIBl B OKPY)KHOCTH. BIMcaHHBIE M OITHCaHHBIE
YEeTHIPEXYTOJIbHUKH"
KouTposbHas padora o teme "Vribl B
75. OKpY>KHOCTH. BriicaHHbIe 1 OnicaHHbIe
YeTHIPEXYTOJIHHUKH"
76 IToBTOpEHKE OCHOBHBIX MOHATUA U METOJIOB
' KypcoB 7 U 8 Ki1accoB, 0000IIeHNe 3HAHHHA
77 IToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB
' KypcoB 7 1 8 Ki1accoB, 0000IIeHNe 3HAHUHA
78. Htorosast KOHTpoJIbHAs padoTa
79 IToBTOpEHKE OCHOBHBIX MOHATUA U METOJIOB

KypcoB 7 U 8 KilaccoB, 0000IIeHNe 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

79




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 OrnpeneneHne TPUroHOMETPUUYECKUX 1 bubnmnoreka [JOK
bynkmuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS 1
bubmuorexa [JOK
T 1
3 COpEMa ROCHIHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuorexa [JOK
5 T 1
cOpeMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycOB
8 TeopeMa cuHycOB 1
Haxoxxnenue niauH CTOpOH U bu6mmoreka [JOK
9 1
BEJINYMH YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bubmuorexa [JOK
10 Peterye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
11 Peterye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
12 P 1
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bubmorexa HOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe MpUMEHEHNE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyrojibHMKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [TonsiTue 0 mpeoOpa3oBaHUU TOI00MS httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
20 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJbHOU
Teopema 0 pon3BeIEHUN OTPE3KOB
91 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
99 X0pH, TeopeMa O IIPOU3BENECHNUN bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHON
93 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHun bubnmoreka [JOK

TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
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[IpuMeHeHne TeopeM B pELLICHUH

bubmuoreka [JOK

25
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponsHast pabora o Teme
26 "TIpeoOpa3oBanue moaoous. bubnuoreka [IOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8a1447a8
OKpY>kHOCTH"
OmnpeneneHre BEKTOPOB.
27 q)I/II?jI/IHGCKI/Iﬁ 51 I‘GOMIG)T WYECKUUI bubmmorexa [JOK
P https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edso0o.ru/8a144d52
30 CroxeHue ¥ BRIUMTAHHUE BEKTOPOB,
YMHOXKEHHE BEKTOPa Ha YHCIIO
31 Pa3znoxxenue BekTopa 1o A1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunatsl BekTopa
pA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
33 ero 1 EIMCHCEI/IC JIs1 HAXO0XK eHI/IIZI bubmmorexa [OK
p a a https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro MPUMEHEHHUE IS HaXOXKACHUS bubmorexa HOK
p https://m.edsoo.ru/8a14550e
JUTMH U yTJIOB
Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1au ¢ moMomIs0 bubnmoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

[TprMeHeHre BEKTOPOB i PelIeHus

37
3a1a4 GU3UKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edso00.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bubmuoreka [JOK
40 ¥pasHerine NpaMol https://m.edso00.ru/8al45c48
41 YpaBHeHHE NpAMON
bubmuorexa [JOK
42 ¥ PaBHEHHE OKpYKHOCTH https://m.edsoo.ru/8al4635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPY>KHOCTH U IIPSIMOM https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUH
44 TEOMETPUUECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
MeTtoa KOOpAMHAT MPH peIIeHUH
46 reoMeTpUUYECKUX 3ajad,
MPAKTUYECKUX 3a7a4
KonTtponbHas pabora o Teme
47 "JlekapTOBbI KOOPINHATHI HA bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 IIpaBUiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK

BBIYUCICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
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bubmuorexa [JOK

49 Huciio m. Jlnina okpysiocTH https://m.edsoo.ru/8al1472c8
bubmuorexa [JOK
>0 Huciio m. Jlnina okpysiocTH https://m.edsogru/8a14714c
51 JlnvuHa 1yTH OKpY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubnmorexa LOK
https://m.edsoo.ru/8a147426
54 [Tnomane kpyra, cekTopa, cermeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cCerMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsiTHE O ABMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapamnensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso0o.ru/8a147f16
59 [TapamienbHbBIN IEPEHOC, TOBOPOT
60 [TapannensHblil nepeHOC, TOBOPOT
61 [IpumeHeHne NBUKEHUI TPU bubnnoreka [JOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas paboTa no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[Br>KkeHHsI TIIOCKOCTH"
63 [ToBTOpenue, 06001ICHNE, bubmuoreka [JOK

cucreMarusanus 3HaHui. ismepenue

https://m.edso0.ru/8a148524



https://m.edsoo.ru/8a1472c8
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F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroabHuKH

64

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aIs 3HaHUMH.
[TapanienbHble ¥ NEPIICHIUKYISPHBIC
npsiMble

bu6mmoreka [IOK
https://m.edso00.ru/8a148650

65

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTJbl
B OKPYKHOCTH

66

67

[ToBTOpEHHE, 0000IICHNE,
cucTeMaTu3anus 3HaHui. Bioucanabie
Y OIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB

Wrorosas koHTposibHasA paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

INOYPOYHOE IVTIAHUPOBAHME 11O BEPOATHOCTHU U CTATUCTHUKE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 1 bubmuorexa [JOK

IpescTaBieHue JaHHBIX B TAOIHUIIAX https://m.edsoo.ru/863ec1f8
2 [TpakTU4yecKkue BEIYUCICHHUS 110 1 bubmuorexa [IOK

TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 M3BnedyeHne 1 MHTEpIpPETALU 1 bubmmorexa [IOK

TaOJIMYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padora "Tadomursr" 1 1
. ggnag)ilggilgg: HpeILCTgBJ'IeHI/Ie JIAHHBIX B . Bu6morexa [OK

IX, CTOJIOMKOBBIX .

(CTONGUATEIX) HArPAMM https://m.edsoo.ru/863ed18e
6 YreHue U NOCTPOEHHUE JUATPAMM. 1 bubmorexa [OK

[prMepsl feMorpadHUEecKUX IHarpamMm https://m.eds00.ru/863ed602
7 1 1 bubmuorexa [JOK

[MpakTHyeckas padora "Anarpammer” https://m.edso00.ru/863ed72e
8 Yucnosie Habopsl. CpenHee 1 bu6muorexa [HOK

apudMeTHIECKOe https://m.edso0.ru/863ed846
9 Yucnosie Habopsl. CpenHee 1 bubmuorexa [JOK

apudmeTHIecKoe https://m.eds00.ru/863ed846
10 Menuana uncnoBoro Habopa. 1 bubmmorexa [IOK

VY CTOMYUBOCTD MEIUAHBI https://m.edsoo.ru/863edb3e
11 Mennana arciioBoro Habopa. 1

VY CTOIYMBOCTD MEAHAHBI



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
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https://m.edsoo.ru/863ed72e
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bubmuorexa [JOK

12 [Ipaxtrueckas padora "Cpennue
3Ha4yeHus" https://m.edso0.ru/863edc6a
13 HauGosbliiee ¥ HAMMEHbIIEE 3HAYCHUSI Bubmorexa [IOK
4pcnoBoro Habopa. Paszmax https://m.edso0.ru/863ee07a
14 Haubosbliee 1 HanMeHbLIEe 3HAYCHHS
9HCIIOBOro Habopa. Pazmax
15 Haubosbliee 1 HanMeHbLIEe 3HAYCHHS
YHUCIOBOro Habopa. Pa3zmax
JlukBunays yaeOHbIX Je(HUIUTOB 110 Bu6morexa [IOK
16 "I .
gerh[fcaTeg:ﬁ;?:;iiﬁi;fm https://m.eds00.ru/863ee390
KonTponbHas pabora mo Temam Bu6muorexa LIOK
17 " .
Ol}]ieciiiiingﬁggfzan https://m.edsoo.ru/863ee4bc
18 bubnuorexa [JOK
CryuaiiHasi ©3MEHYHBOCTD (IIPUMEPHI) https://m.edso0.ru/863ee69c
19 bubmuorexa [JOK
YacToTa 3HaYEHUI B MACCUBE AaHHBIX https://m.eds00.ru/863ee9d0
20 I'pynnuposka
21 bubnuoteka [JOK
['ucrorpaMmel https://m.edsoo.ru/863eeelc
29 bubnmuotexa [JOK
I'ucrorpaMmel https://m.edsoo.ru/863eecc8
23 I[paktuueckas padora "Ciry4aiiHas bubmmorexa [IOK
HM3MEHYHUBOCTh" https://m.edso0.ru/863eef52
24 I'pad, Bepmna, pebpo. Ilpeacrasienue bubnmnorexa IIOK
3a/1a4¥ C IOMOIIBIO Tpada https://m.edso0.ru/863efOba
CreneHp (BaJ€HTHOCTD) BEPILUHEI. Bu6mmorexa [IOK
25 .
E;)C;;f 61612%: ;}gﬁﬁpmﬂ creniety https://m.eds00.ru/863ef236
26 Llens u nuki. ITyTs B rpade. bubnnoreka [HOK



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
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Ipencrasienue o CBI3HOCTH rpada

https://m.edsoo.ru/863ef3b2

27 IIpencTaBnenne 06 OPUEHTUPOBAHHBIX 1 Bubmmorexa [IOK
rpadax https://m.edso0.ru/863ef4d4
28 1 bu6mmoreka [IOK
CiyuaifHblii OIBIT U CTy4daifHOE COOBITHE https://m.edso0.ru/863ef646
BepostHOCTh B yacToTa coObITHS. PoITh
29 MaJIOBEPOSITHBIX U MPAKTUYSCKU 1
JIOCTOBEPHBIX COOBITHI B TIPUPOJIC U B
o0recTBe
30 MoueTa u urpanbHas KOCTb B TEOPUH 1 Bubmmorexa [IOK
BEPOSTHOCTEN https://m.eds00.ru/863ef8a8
31 I[IpakTrueckas pabora "Uactora 1 bubmmorexa [IOK
BbITIAJICHUs opJa" https://m.edso00.ru/863f0186
JlukBuanys yaeOHbIX Je(hHUIMTOB 110
37 teme: "CiryyaiiHasi M3MEHYUBOCTb. 1 bubnmoreka [IOK
I'padbr. BeposTHOCTH CiTy4aiiHOTO https://m.edso00.ru/863efa24
coOpITHs"
23 {(é)HTpOiIBH&H pabora 1o TeMIEiM " . Bu6miorexa [OK
JydaiiHasi K3MEHYHUBOCTb. [ padpi. _
BeposTHOCTb CITyHaifHOro cobbITHs" https://m.edsoo.ru/863efbaa
34 [ToBropeHue, 06001IeHNE. 1 but6mmoreka [IOK
IpencraBieHne JaHHBIX https://m.edsoo.ru/863efecO
35 [ToBTOpenwue, o6o0IIeHNE. 1
OncarenbHas CTaTUCTHKA
36 [ToBTOpenue, 0606menne. BeposiTHOCT 1
CIY4aifHOTO COOBITHS
OBUIEE KOJIMYECTBO YACOB I10 36

[NPOT'PAMME



https://m.edsoo.ru/863ef3b2
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue A mupp
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Ipencrapnenue qanubix. OnucarenbHas 1 bubmorexa [IOK
CTATUCTHUKA https://m.eds00.ru/863f029e
2 CryuaiiHas usmeHunBocTh. Cpetue 1 Bubmorexa [IOK
YHCIOBOrO Habopa https://m.edso0.ru/863f03fc
3 Ciydaiinble coObITHs. BeposTHocTu 1 1 bubmmorexa [IOK
4acTOThI https://m.eds00.ru/863f0578
4 Kitaccuaeckne Mozeny Teopun 1 bubmmorexa [IOK
BEPOSATHOCTEN: MOHETA ¥ UTPAJIbHAS KOCTh https://m.eds00.ru/863f076¢c
5 1 bubnuotexa [JOK
OTKJIOHEHHUS https://m.eds00.ru/863f0a50
6 1 bubmuorexa [JOK
Jlucriepcusi YMCI0BOro Habopa https://m.edso00.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHHE YHCIIOBOTO 1 bubmorexa [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 1 bubnmoreka [JOK
JlnarpaMmbl paccerBaHUs https://m.eds00.ru/863f0ea6
9 1 bubnmoreka [JOK
MHO0X€eCTBO, IIOIMHOXKECTBO https://m.edsoo.ru/863f1180
10 Onepanun HaJ{ MHOXKECTBAMH: 1 bubmmorexa [IOK
00beIMHEHHE, TIEPECEUEHHE, TOTIOTHEHUE https://m.edso00.ru/863f143c
CBoiicTBa omneparnuii Hat MHOKECTBaAMHU: Bubmorexa [TOK
11 HePEeMEeCTHTEIFHOE, COUeTaTeIbHOE, 1

pacnpeacanTCIbHOC, BKIIIOYCHUA

https://m.edsoo.ru/863f1784
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bubmuorexa [JOK

12
I'paduueckoe mpeacTaBiIeHHe MHOKECTB https://m.eds00.ru/863f198c
13 JIukBugamnyst yaeOHbIX 1e(UIUTOB IO
teme: "Craructuka. MHOXecTBa"
14 KoHTtposbHast paboTa o TeMam bu6morexa IIOK
"Cratuctuka. MHOKecTBa" https://m.edso00.ru/863f1dec
15 DOnemenTapHble coObITHA. CiydaitHbIe bubmuorexa LHOK
COOBITHS https://m.edsoo.ru/863f1ldec
16 BriaronpusATCTBYOIIHE SIeMEHTAPHBIC Bubmorexa [IOK
coObITHst. BeposiTHOCTH COOBITHIT https://m.eds00.ru/863f1f72
17 BriaronpusATCTBYOIIHE IEMEHTAPHBIC Bubmorexa [IOK
coObITHsl. BeposiTHOCTH COOBITHI https://m.edsoo.ru/863f21ca
OIMBITBI C PABHOBO3MOYKHBIMH Bu6muorexa LIOK
18 . HHBIH
3IIEMEHTAPHBIMHU COObITHAMH. CIydaitHbIH httos://m.edsoo.ru/863f21ca
BBIOOD
OIBITBI C PABHOBO3MOYKHBIMH BuGmiorexa LIOK
19 . HHBI
QJICMCHTAapHbLIMHA COGBITI/IHMI/I CJ'Iy‘IaI/IHBII/I https//medsooru/863f235a
BEIOOD
[Ipaxtuueckast padota "ONBITHI C Bu6morexa [IOK
20
PABHIOBOSNO MBIV ATEMEHTApHRIA https://m.edso0.ru/863f2ade
COOBITHSIMU
21 bubmuorexa [JOK
JlepeBo https://m.edso00.ru/863f2bac
CaoiicTBa epeBa: eAMHCTBEHHOCTD ITyTH, Bu6morexa [IOK
22 i
CyII€CTBOBAHUC BUCAUCHU BepIHI/IHI)I,f:BSI?)I) https://m.edsoolru/863f20d8
MEX/1Iy YHCIIOM BEPIIHH U YUCIOM pEdep
23 bubnuorexa [JOK
[TpaBUIO YMHOXKCHUS https://m.edso00.ru/863f2e36
24 bubnuorexa [JOK
IIpaBuiIo YMHOKEHUS https://m.edso0.ru/863f2f8a
25 [IpOTUBOMONOKHOE COOBITHE bubnuoreka [IOK
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https://m.edso0.ru/863f3214

26 Juarpamma Diinepa. OObeUHEHHE U 1 Bubmmorexa [IOK
nepeceveHre COObITHIA https://m.eds00.ru/863f3372
27 HecoBmectable coObiTHs. Popmyna 1 bubmmoreka [IOK
CIIOKEHHUS BEPOSTHOCTEH https://m.edso00.ru/863f3764
28 HecoBmectHbIe coObITHs. Dopmyria 1 Bubmorexa [IOK
CIIO’KEHHSI BEPOSITHOCTEH https://m.edso0.ru/863f38ae
[IpaBuno yMHOKEHHSI BEPOSITHOCTEH. Bu6miorexa [OK
29 . 1
YcnoBHas BepoaTHOCTh. HezaBucuMblie https://m.edsoo.ru/863F3b06
COOBITHS
IIpaBuno yMHOXEHHS BEPOSITHOCTEH. Bubmorexa [[OK
30 . 1
VYcnoBHast BeposiTHOCT. HezaBucumble htts://m.edsoo.ru/863f3che
COOBITHS
31 [IpencrapneHue ciy4aitHOro 1 bubmmoreka [IOK
HKCIIEPUMEHTA B BH/IC JIEpEBa https://m.edsoo.ru/863f3f20
32 I[pencTaBneHue cirydaiiHOro 1 bubmorexa [IOK
9KCTIIEpUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f4128
33 [TosTopenue, 06001enue. [Ipencrasienue 1 Bubmmoreka [OK
naHHbIX. OnucarenbHas CTaTHCTHKA https://m.edso00.ru/863f4312
34 [loBTOpenwue, o6obmmenue. ['pador 1
JIuxBuganus y4eOHbIX 1e(QUIUTOB O
35 teme: "CryyaifHble COOBITHS. 1
BepositHocTb. ['padbr”
KonTponbHas pabora mo Temam
36 "Cuyuaiitbie coObITHS. BeposiTHOCTb. 1
I'pader”
OBUIEE KOJIMYECTBO YACOB I10 36

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nem/m  Tema ypoka Kourpoabnbsie IIpakruueckue Aara mupposkie
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
L Hpencranierme AaHHRX 1 https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Onepanuu Haa COOBITUIMU
4 HezaBucumocTs coObITHI
5 KombunaropHoe npaBuiio 1 bubnnoreka [JOK
YMHOKEHHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @axkTopuall. 1 bubnuoreka [IOK
CoueTtaHus U YUCIIO COUYETAHUN https://m.edso00.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromerii Hackas 1 https://m.eds00.ru/863f5014
[TpakTnyeckas pabora
8 "BeruncieHne BEpOSITHOCTEH € 1 1 bubnnoreka [JOK
UCTIO0JIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(byHKUINH 37IeKTPOHHBIX Ta0muI"
I'eomeTpuueckas BEpOSATHOCTD.
9 CrnyvaiiHblii BEIOOp TOUKH U3 1 bubnnoreka [JOK
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 JyI'¥ OKPYKHOCTH
10 ['eomeTpuyeckas BEpOSTHOCTD. 1 bubnnoreka [HOK

Crnyvaiinblii BIOOp TOUKH U3

https://m.edsoo.ru/863f5a50
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(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYXHOCTH

I'eomerprueckast BEpOATHOCTb.
Crny4aiinelii BEIOOp TOUKH U3

bu6mmoreka [IOK

11
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 JIyTU OKPY>KHOCTHU
['eomeTpuyeckas BEpOSTHOCTb.
12 Ciy4aifHbIi BBIOOpP TOUKH U3 bubnnoreka [JOK
(GuUrypsI Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 JIyTU OKPY>KHOCTH
HcnbiTanue. Ycnex u Heyaaya.
13 Cepust MCTIBITAaHUH 70 TIEPBOTO bubmorexa HOK
P HO Hep https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepus ucIbITaHUN 10 TIEPBOTO bubmmorexa [OK
P #O Hep https://m.eds00.ru/863f6356
ycnexa
HcnwiTanue. Ycenex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnsitannsa beprysmm.
16 BeposiTHOCTH COOBITHH B cepuu bubmorexa HOK
P N P https://m.eds00.ru/863f64d2
ucnblTaHui bepHynm
Hcnsitanusa beprysmm.
17 BepositTHocTH COOBITHI B cepun bubmmorexa [JOK
p 5 p https://m.edso0.ru/863f6680
ucnbiTaHuil beprynm
18 [IpakTuueckas padora "McnpiTanus bubanorexka [JOK
bepnymu" https://m.eds00.ru/863f67de
19 CryvaifHasi BeJTMYMHA U bubmuorexa [JOK
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pacnpenesieHue BEpOSATHOCTEN

https://m.edso0.ru/863f6bh44

MatemaTtuueckoe OXXHIOaHUEC U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIy4alHOM BEIIMYHUHBI https://m.eds00.ru/863f6da6
[Tpumepsl MaTeMaTUYECKOTO
21 0KHUJIaHUS KaK TEOPETHYSCKOIO bubmorexa [IOK
A p https://m.edso0.ru/863f6f86
CPEIHET0 3HAYCHUS BETUIMHBI
bu6mmorexa [IOK
22 IT o
OHATHE © SAKOHE DOIBIIIX HHCCH https://m.edsoo.ru/863f72c4
93 N3mepenne BepoATHOCTEN C bubnuotexa [JOK
IMOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [Ipumenenue 3akoHa OOIBIINX bubnuorexa [IOK
qHCel https://m.edso0.ru/863f7116
o5 O06o0011eHue, cucTeMaTu3alus bubnnoreka [JOK
3HaHui. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783c
26 O00011eH1Ee, CHCTEMAaTA3 AL
sHaHui. OnucaTeabHas CTaTUCTHKA
O06006111EH1E, CHCTEMATU3AIHS
27 3gagui. [IpencraBnenne qJaHHBIX bubmorexa LOK
- Hpeal A ) https://m.edso0.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001IeHNEe, CHCTEMATA3ALUA
28 3HaHu#. BeposaTHOCTE ciydaiiHOTO bubmiorexa LIOK
- BeP yi https://m.edso00.ru/863f7a4e
CcOOBITHS
O0001IeHNEe, CHCTEMATA3ALUA
29 3HaHUU. BeposTHOCTH ciyyaifHOTO bubnmoreka [JOK
COOBITHS. DIIEMEHTEI https://m.edso00.ru/863f7c9c
KOMOMHATOPUKH
30 O06o0meHne, cucTeMaTr3aus bubnmuorexa [JOK

3HAHUN. DIIEMEHTHI

https://m.edsoo.ru/863f7e54
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KOMOMHAaTOPUKHU

O00011eH1Ee, cCUCTEMATH3aLUs
3HAHUU. DIIEMEHTEI

31 .
KoMOuHaTopuku. CiyualiHble
BEJIMYMHBI U pacrpeciieHuUs
O00011eH1Ee, cCUCTEMAaTH3ALUs

32 3HaHui. CiryyaiiHble BEJIMYUHBI U
pacrmpenenenus

33 HroroBast kKoHTpoIbHAs paboTa

34 O0001IeHrEe, cCUCTEMAaTA3ALUS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/863f861a

bubmuorexa [JOK
https://m.edsoo.ru/863f8b56
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI 11O AJITEBPE

7 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE UM [HCBMEHHBIE  MPHUEMBI,
' apudmeTnueckue AeUCTBUS C PAIMOHAIBHBIME YUCIIAMU
Haxomuth ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHWUM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, COIepKaIUX OOBIKHOBEHHBIE U JIECSITHUHBIE TPOOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCENl K Apyrou
. (mpeoOpa3oBbIBaTh  JAECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
15 Okpyriarh uyncna
BrInoHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBHUS €O
CTENEHSIMU C HATypaJbHBIMHU TTOKA3aTeIISIMU
17 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIN
' HaTypaJIbHBIX YHUCEIT
Pemate  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3yJAbTaThl pEHIeHUs 3aaad C
y4€TOM OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Hcnonb3oBath anredbpandyeckyr0o TEPMHUHOJOTHIO U CHUMBOJIUKY,
' MIPUMEHSTH €€ B POLIecCe OCBOEHHsI yUeOHOT0 MaTepuaa
25 Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TpH  3aJaHHBIX

S3HAYCHHUAX MMEPEMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MIPUBEJICHUEM MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATH (OpMyNbl KBajJpaTa CyMMbl U KBajapaTa
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOIIEro MHOXKUTEIIS, TPYIIIUPOBKHU CIaraeMblX,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [MpumensTh TIpeoOpa3oBaHUsI MHOTOUJICHOB IS PEUICHUS PAa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEAMETOB, U3 pealbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajbHBIMU TOKa3aTeNsIMU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPHU  PEIICHUU JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOuparhk mpUMEpsI TAp YKCEN, SBJSIONIMXCS PEHICHHEM JIHHCHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 JIBYMsI TIEPEMEHHBIMH; IOJIB3YSCh TpadUuKOM, MPUBOJUTH IPUMEPHI
pelleHus ypaBHEHUS
35 Pemate cucremsl 1ByX JTUHEHHBIX YPaBHEHHN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YPaBHCHHI 110 YCIIOBHUIO 33/1a4l, HHTEPIIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 33/1a4¥l TIOJYYSHHBIN pe3ysabTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduky nuHEHHBIX GyHKIHH. CTpouTh Trpaduk GyHKIHN Y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (YHKUIUH H3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTara
1 Yucna u BBIYMCICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOXECTBE
11 JIeUCTBUTENBHBIX YHCEJ JUIsl CPAaBHEHMsI, OKPYIJICHUSI U BBIYUCICHHH,
' n300pakaTh JEHCTBUTENbHBIE YHUCIA TOYKAMH HA KOOPJMHATHOU
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH NPeoOpa3oBaHMs BbIPAXKEHUH, coepKalux
KBaJpaTHbIE KOPHU, UCIOJIb3Yysl CBOWCTBA KOPHEN
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JIeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTelleM, BBIMOIHATh
2.1 Mpeo0pa3oBaHUs BBIPAXKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem
BEIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpa3oBaHUs  PAMOHAIBHBIX
2.2 BBIpQ)KEHUI Ha OCHOBE MpaBWJI JEHCTBUHA HaJ MHOTOWICHAMH U
anredpandeckuMu Ipo0sMu
2.3 PackianeiBaTe KBagpaTHBIN TPEXWIECH HA MHOXKHUTEIN




2.4

3.1

3.2

[IpumeHsTh MPeoOpa30oBaHUs BBIPAKEHUI ISl pPEIIeHUs Pa3IUYHBIX

3a/1a4 U3 MaTEeMAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHeENHBIC, KBagpaTHbIE YpPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOISALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C IByMs

NEPpCMCHHBIMU

[IpoBoauTh mpoOCTEHIINE MCCIECIOBAaHUS YpPAaBHEHUM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C INPUMEHEHHEM TIpaduuecKux
IIpe/ICTaBICHUH (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WIN CUCTEMaA

ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U IIpoyee)

3.3

[lepexoauth OT crnoBecHOM  (OpMynHpPOBKM 3agadyu K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPAaBHEHMS WIIU
CUCTeMBbl yYpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMare ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBI, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAUCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPEIEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Ctpouts rpaduku d1eMEeHTapHBIX PYHKINN BUIA:
y=k/x

k/x
, Y =X%, y = X3, Y = [X|, onuchIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&

rpaduxy

9 KIIACC




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

NpoBepsIeMoro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTrara
1 Hucna 1 BBIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' qucia
BoinonusaTe apudmeTHueckue NEeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
1.2 couerass YCTHbIE U NUCBMEHHbBIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C
HppaLOHAIILHBIMU YU CIIAMU
13 Haxonuth 3HaueHMs CTENEHEW ¢ LEeNbIMU IOKa3aTeNIsIMU U KOpHEH,
' BBIYHCIISTh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisaTh 1€MCTBUTENbHBIC YNCIIA, BBIIOJIHATh IPUKUIKY PE3yJbTaTa
' BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUs 1 HEpABEHCTBA
’1 Pemarp nuHelHblE W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPABHEHHUS
Pemate cucreMsl IByX JIMHEWHBIX YPABHEHUH C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS
JINHENHBIM
Pemate TekcTOBBIE 3amaun alreOpanvecKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHMsSI WM CHCTEMBI JIBYX YPaBHEHMHU C ABYMs
NIEPEMEHHBIMU
IIpoBoguTh TpOCTEMIIME HCCIENOBaHWS YpPAaBHEHUH U CHUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
' Mpe/ICTaBIeHUI (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU
CHCTEMa YpaBHEHUH pElleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEPAaBEHCTBA, KBAApPAaTHBIE  HEPAaBEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB Ha YHMCIIOBOM MPSMOM, 3alHChIBaTh
pelIeHre C OMOIIbIO CHMBOJIOB
Pemarp cucremMbl JHMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOYAIOIME KBAJpPaTHOE HEPAaBEHCTBO, U300pa)xaTh pelIeHUue

CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alUCbIBATh PCUICHUC C

IIOMOIIBIO CHMMBOJIOB




2.7

Hcnons3oBaTh HCPAaBCHCTBA NNPH PCIICHUHU PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKECHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢bynkuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu or

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKIIHIA

3.2

[Toka3piBaTh CXEMAaTUYECKU PACIOIIOKCHHE Ha  KOOPIMHATHOMN
IJIOCKOCTU TpadukoB QyHKIMiA Buaa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (DYHKITHI

3.3

3.4

Crpouth ¥ wH300pakaTh CXeMaTU4YeCKH TIpaduKd KBaJIpPaTUIHBIX
(GYHKIMIA, ONMUCHIBATH CBOMCTBAa KBaJAPAaTUYHBIX (QYHKIMHA MO HUX
rpadgukam

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 10 (Qopmyiie, TPUBOAUTH
OpUMepbl KBAJPaTUYHBIX (DYHKIMH M3 peanbHOW KHU3HH, (U3MKH,

IreoMCTpUuun

ApudmeTnueckas U TeOMETpUYECKasi IPOrPecCuu

4.1

Pacrnio3HaBath apu)METHIECKYIO U TEOMETPHUECKYIO MTPOrPECCUU TIPU

pa3HbIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCMONb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHyeCcKol U reoMeTpUUECKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTH TOYKAaMU Ha KOOPIUHATHOM

IIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIC 3agadyu U3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYIATOPA, UPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YMCIA, 3alUCh, CPaBHEHUE,
YIOPSA0OYMBAHUE PALIUOHATIBHBIX YHCET
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1ay us
' pearbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
v [TponieHTHI, 3amUCh MPOLEHTOB B BHJE JIpoOM U JpoOH B BUAE HPOLIEHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae InpsAMas U oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHOU. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYIIBL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHH, TOXKJIECTBEHHO  pAaBHbIE
' BBIPAXKECHUS
2.4 CBOIICTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM
25 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOJIEHOB
26 @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmysia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOXKHUTEN
3 VYpaBHeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YpaBHEHUs, PEIICHNE JINHEUHBIX YPaBHEHUU
33 CocraBiieHHE ypaBHEHUN IO YCIOBUIO 3ajaul. PelieHne TeKCTOBBIX 3a/1ad C
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JBYMsl I€peMEHHbIMHU. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOACTaHOBKH. [IpuMepsl perieHus: TEeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara ToYkH Ha IPSIMOMA
4 UucioBble NpOMEXYTKU. PaccTosiHue Mexay ABYMS TOUKAMH KOOPAMHATHOU
' IPSAMOM
43 [TpsimoyronbHast cuctema koopausHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKHU Ha KOOPJAWHATHOM IJIOCKOCTH
A4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk dpynxun. CroiicTBa GyHKINH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCTIECHUS
11 KBanpatnsiit kopenb u3 uucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIIOBBIX BBIPAXEHHUHN U BBHIYUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enpIM 1okasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpatHsblil TpéXuiieH, pa3io)keHue KBaJpaTHOro TpEXUIeHa HA MHOKUTEIH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
24 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHHS U HEpAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢Gopmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpPEMEHHBIMU
3.5 Pemiennie TeKCTOBBIX 33724 alredpanyeckKuM crocooom
3.6 UYucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIMH
41 Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXaroUX pealbHble IPOLECCH
44 OyHKIIUN, ONMUCHIBAIONIME TPSAMYI0 M OOpaTHYI IPONOPIHOHATBHEIC
' 3aBHCUMOCTH, UX I'pauKu
45 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 PamonanbHble ynciia, UpPpalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
12 JeCATUYHbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JEHCTBUTEIBHBIX YMCE U KOOPAUHATHOMN NpsAMoil. CpaBHEHME EHCTBUTEIBHBIX
qrcen
13 Apudmernueckue 1eHCTBHS € ACHCTBUTEIHHBIMHI YHCIAMH
Wsmepenusi, npubimxenus, oeHKd. PazMepbl 00BbEKTOB OKPYKAIOLIET0 MHpa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUN
2 VYpaBHeHMS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIUXCS K KBaJAPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpPaBHEHHM TpPETbeH H
' 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOU
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




3 DOyHKIUH

31 KBanparnunas ¢ynkous, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkwmii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBble IOCIIEI0BATEIBHOCTH

i1 Omnpenenenne u crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTENH. 3aaHne
' MOCIIE0BATEIFHOCTH PEKYPpPEHTHOM (hopmyInioit U popmymoii N-To daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKO
' HPOTPECCUU, CyMMBI IIEPBBIX N YWICHOB

43 ['eomerpuueckas mnporpeccus. Dopmynsl N-ro  4WwieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOM IIIOCKOCTH. JIMHEHHBIH 1 SKCIOHEHIIMAIBHBIN POCT

4.5 Crno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
mpeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHOJIb30BaHHWEM (OpPMYyT pa3HOCTH KBaApaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHON NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIO0Jb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJEI0BAaTENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieniorpaMM, pomM0O, MNpsSIMOYTOJBHMK, KBaJapar, Tpamneus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M MNPSAMOW; YMEHHE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIsI MPEACTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC MU3BJICKATBh, HUHTCPIIPETUPOBATH )51 Hp606pa3OBBIBaTB




15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHBIA ONBIT (CIy4alHbBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLICHMBAaTb BEPOSATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTENEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOH OBPA3OBATEJIbHOM IMPOT'PAMMBI IO TEOMETPUHU

7 KJIIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPOBEPAEMOro N
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
Pacno3HaBaTh M3ydeHHBIE T€OMETPpUUYECKHE (UTYPBI, OMPEICIATh HX
B3aMMHOE pACIIOJIOKECHHE, HW300pakaTh TeOMETpHUYECKUe (UTYPHI,
6.1 BBIIIOJIHATh YEPTEKU MO YCIOBUIO 3a1auu. M3mepsarb JUHEHHBIE U
YIJI0BbIE BETUYMHBL. Perars 3a1aun Ha BBIUKUCIECHUE JITTUH OTPE3KOB U
BEJINYUH YTJIOB
Jlenate TpyOyrO0 OIEHKY JIMHEHHBIX M YIIIOBBIX BEIUYHH MPEAMETOB B
6.2 peabHOM JKHU3HH, pa3MepoB NPHPOAHBIX OOBEKTOB. Pa3nuuarh
pa3Mepsl ATHX 00BEKTOB 11O TOPSIKY BETUIHHBI
6.3 Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1a4yam
[Tonp30BaThbCst MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh
6.4 MIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU
3amaq
65 [IpoBomuTh  JIOTMYECKHE  PACCY)KACHHS C  HCIOJIb30BAHHEM
' T€OMETPUUYECKUX TEOPEM
Ilonp30BaThCs MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIMAaHbI, MPOBEAEHHON K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PEICHUN T€OMETPUUYECKUX 3a]1a4
Onpenenars napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh napaijaelbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JApYrou NpsiMon
6.8 Pematp 3a1aun Ha kietyaroit Oymare
[IpoBOANTH BBIYHCICHUS ¥ HAXOJUTh YHUCIOBbIE W OYKBEHHBIE
6.9 3HAQYEHHS YTJIOB B TEOMETPUUYECKHX 3aJadaX C HCIOIb30BAHHEM

CYMMBI YIJIOB TPCYIOJIbHUKOB W MHOI'OYT'OJIBHUKOB, CBOMCTB YTJIOB,

o0pa3oBaHHBIX MPU [EPECEUECHUU JBYX MapaJJICNIbHBIX MPSIMBIX




ceKyiei. Pemare mpakTHueckue 3aaui Ha HaX0XKJIEHUE YTIIOB

BJ'Ia,Z[CTB INOHATHUEM  I'€COMCTPHUYECKOI'O MECTa  TOYCK. YMmeTh

6.10 OTIpeNeNiATh OUCCEKTPUCY yIia M CEPeAMHHBIA MEPHEeHINKYISIp K
OTPE3KYy KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbsl H
6.11 JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCS MX CBOMCTBAaMHU. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTHeM ONMCAaHHOM OKOJIO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxomauTh e€ meHtp. [lomb3oBartbes (akTamum O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTJIIOB TPEYTroJIbHUKA MEPECEKAOTCS B OJHOW TOYKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHANKYISIPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJJHOU TOUKE
Brnagerp moHsATHEM KacaTelabHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOpEeMOM O TEepHeHIUKYIIPHOCTH KacaTelbHOW U  paauyca,
MPOBEIEHHOTO K TOYKE KACAHWMS
6.14 [Tosp30BaThcst  MPOCTEHIIMMUA  TEOMETPUUYCCKUMHU  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
pe3yJbTara
6 I'eomertpus
6.1 Pacrio3naBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MTOJIB30BAThCS X CBOWCTBAMU TPH PEIICHUU T€OMETPUUYCCKUX 3a/1a4
6. [IpuMeHSITh CBOWCTBA TOYKH IEPECEUCHUS MEIWaH TPEYTOJbHHUKA
' (meHTpa Macc) B pelieHu  3aaa4
Brnagerp TOHSATHEM CpeAHEW JIMHUHM TPEYroJbHUKA W TpPAICIuH,
63 MPUMEHITh WX CBOMCTBa MpH PEIIEHWH TEeOMETPUYECKHX 3ajad.

[Tons30Batecst Teopemont Paneca U TEOPEMON O MPOMOPLUUOHAIBHBIX

OTpEC3Kax, MPUMCHATH UX IJIA PCHIICHUS NPAKTUICCKUX 3a/1av




6.4

6.5

[IpuMeHsATh NpU3HAKK MOAOOUS TPEYrOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaaY

[Tonws3oBatbes Teopemoit [lugaropa ast penieHns TeoMeTpHUECKUX U
IpakTU4ecKuXx 3amad. CTpouTh MaTEMAaTHYECKyKd MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTénc U HAaXOAUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TPEYroyibHUKA. 110yIb30BaThCA 3THUMH INOHATHIMHU

JJId pECIICHUS ITPAKTUYCCKUX 3a1a4d

6.7

6.8

6.9

Bbruucnare (pasnuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHUKA U
IUIOUIAIM  MHOTOYroOJbHBIX (uryp (Iosib3ysch, IJ€ HEOO0XOAUMO,
KaJIbKyIATOpOoM). [IpMMEHATh NOJy4YEeHHblE YMEHHS B MPAKTHUECKUX

3agadax

Bitagers NOHATUAMY BIMCAHHOI'O U LICHTPAIBHOIO yIjla, UCII0Jb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOpAaMu (CEeKyIIUMHU) U
yrie MEXAy KacaTelbHOW M XOPIOW NPH PELIEHHH IE€OMETPUUYECKUX
3a1a4

Biagere 1mOHATHEM ONMCAaHHOTO YETBIPEXYIOJBHHMKA, IPUMEHSTh

CBOMCTBA OITMCAHHOT'O IleT]’:»I]f)éXYl"O.]'IbHI/IKEI IIpyu pCHICHHUH 3a/la4

6.10

HpI/IMeHHTB IMOJIYYCHHBIC 3HAaHHUA Ha  IPAKTUKEC —  CTPOUTH
MATEMAaTUYCCKUE MOJACIH JId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C IHNPUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUHU (IIOJIB3YSCH, IIe HEOOXO0AUMO, KaJIbKYISITOPOM)

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpPUYECKUE (QYHKIIMU OCTPHIX YIJIOB, HAXOIUTh C UX
IIOMOIIBID PA3JIUYHBIE JJIEMEHTHl MNPSAMOYTOJIBHOTO TPEYrOJbHHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroiabHUKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKy.HSITOpa) JJIMHBL U YTJIBI JJIA HETAO0IUYHBIX 3HAYECHUH




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITons3oBarbcs dopmynamu IIPUBEJICHUS 51 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JUIsl HAXOXKIEHUS COOTHOILIECHUH

MCKAY TPUTOHOMETPHYCCKUMHA BCIIMUYMHAMHA

Hcnonb30Bath TeOpeMbl CHHYCOB M KOCHHYCOB IJISi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX IIPU PCIHICHUHN TCOMCTPHUICCKUX 3a1aY

Bnagers mnonstusMu npeoOpazoBaHUs MOAOOHMS, COOTBETCTBEHHBIX
3JeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOAOOHS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJUThH YIJIBl Y
nono6ubIX Quryp. IIpuMeHsATh CBOICTBa MOAOOMS B MPAKTHUECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpYyZKaromemM MHUpe

ITonp3oBathes TCOPpEMaMH O IIPOU3BCACHHUHU OTPC3KOB XOpHd, O

MPOU3BCACHUN OTPEC3KOB CCKYIIHNX, O KBaApaTe KacaTeJIbHOM

ITons30BaThCA BCKTOpaMu, IIOHUMATb HUX FCOMeTpI/ILIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHATh UX B PCHICHHUHN TI'COMCTPHUUCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IMPOU3BCACHNC BCKTOPOB

AJI HAXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €Iro B

PEIICHUU TCOMCTPUYCCKUX U IPAKTHYCCKUX 3a1avd

Brnagers DNOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JIJIMHBI
OKPYKHOCTH, JUIMHBI JYI'M OKPYKHOCTH M pPaJUuaHHOM Mepsl yrIua,
YMEThb BBIYMCIATH ILIOIIAAb Kpyra M ero dacred. IIpumensars

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxoauTh ocu v EHTpbl CUMMETPUH (QUTYDP, TPUMEHSATh JIBUKCHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsaTh THONyYyeHHBbIE 3HAHUS HA [PaKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU IS 3ajad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOILIME BBIYMCICHMS C TPUMEHEHHEM TOJ00Hs U
TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsICh, TI/€ HE0OX0IUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamas, OTpe3oK, Jyd. YToi. Bumabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yIibl. buccekrpuca yria. JlomaHnas,
MHOTroyrojpHUK. [lapamiensHocTh U IepreHIUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [IpuMepbl cHMMETPHH B OKPYXKAIOIIIEM MHPE
6.3 OCHOBHbBIE TTOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHCTBO
' TPEeYrojabHUKa
65 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CaolicTBa 1 NpPU3HAKU MapaieNbHbIX NpAMbIX. CyMMa yIJIOB TPEyTrOJIbHHKA.
' BHemrnue yriel TpeyroabHUKa
[IpsmoyronbHblid  TpeyrodbHUK. CBOWCTBO MeIUaHbl MPSIMOYTOJIBHOTO
6.7 TpPEeYrojbHHKa, MpOBEeAEHHOW K runoreHy3e. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsIMOYTONBHBIN TPEYrodbHUK C yIJIOM B
30°
HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonbliell  CTOpoHE
TpeyroibHuKa. [lepneHauKynsp v HaKJIOHHAs
6.9 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEPIEeHIUKYISP K OTPE3KY KaK TeOMETPUIECKUE MECTa TOUEK
OkpyKHOCT ¥ Kpyr, XOpAa U JHaMeTp, HUX CBOWcTBAa. B3aumHoe
6.10 pacrojioOKeHUe OKPY)KHOCTH U Tnpsmoil. KacarenpHas © cekymas K
OKPY>KHOCTH
6.11 OxpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXHOCTH

TPEyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronabHas
' Tparnenus

6.4 Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema PDaneca u
' TeOopeMa O MIPONOPLMOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpEYroibHUKA U Tpaneuuu. LleHTp macc TpeyrojipHuKa

. [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogobus
' TpeyroabHUKOB. [IpuMeHeHre noqo0us Py peleHNH TPAKTUIECKUX 3a/1a9

67 @opmynel AN TUIOMIATM  TPEYrojbHHKA, Napajuiesorpamma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIIAeH
' mo00HbBIX uUryp

6.9 Brruucnenue minomaneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TQHT€HC OCTPOTO yrjla HpSMOYTOJbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  TpUTOHOMETpUYECKHE
¢bynkuun yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIBI, YrOJ MEXAy KacaTelbHOM M XOpaoil.
' VYTIBl MEXAY XOpJaMH U CEKYIIUMHU

6.13 BrivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHI

6.14 B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanue okpyKHOCTEH.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 NPAaKTUYECKUX 3aJa4 C HCIIOJB30BAaHHEM TEOPEMBbl KOCHHYCOB M TEOpPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHX, TeOpEMa O KBaJIpaTe KacaTeiabHOH
Bektop, nmnmHa  (MOaynb) — BEKTOpa,  COHANpaBlICHHBIE  BEKTOPBI,
65 MPOTHBOIOJIOXKHO HANpPAaBICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalluu HaJl BeKTopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MpOU3BEEHHE BEKTOPOB, IPUMEHEHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOp/IMHATAX, MEPEeCeYCHNE OKPYKHOCTEH M MPSAMBIX. METOa KOOPAMHAT U €T0
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHoCcTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUIUH IyT
' OKPY>KHOCTEHN
6.10 [Inomanp kpyra, ceKTOpa, CErMeHTa
611 JIBM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensheiil nepenoc. I[loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOUIEH, ajnreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHu
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
mpeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHOJIb30BaHHWEM (OpPMYyT pa3HOCTH KBaApaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHON NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIO0Jb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJEI0BAaTENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieniorpaMM, pomM0O, MNpsSIMOYTOJBHMK, KBaJapar, Tpamneus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M MNPSAMOW; YMEHHE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIsI MPEACTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC MU3BJICKATBh, HUHTCPIIPETUPOBATH )51 Hp606pa3OBBIBaTB




15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHBIA ONBIT (CIy4alHbBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLICHMBAaTb BEPOSATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  uyMcna. Apu@MmeTudeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHuClIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenb ¢ uenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTeNEeHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI I10
BEPOSITHOCTHU U CTATUCTHUKE

7 KUIIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
YuraTh HHPOPMALIUIO, IPEICTABICHHYIO B Ta0IMLIaX, Ha AUarpaMMax,
5.1 NpEACTaBIATh JaHHblE B BUAE TaOJMI, CTPOUTH JAUArPAMMBbI
(cronbukoBbIe (CTONOUATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAUYEHUN
5 5 OnwuceiBaTh M MHTEPIPETUPOBATh PEAIbHBIE YHUCIOBBIC JaHHBIE,
MpEJCTaBICHHbIE B TAOIMIIAX, HA IUarpaMMax, rpadukax
Hcnonp3oBark I E ONMCAHUS JAHHBIX CTaTUCTUYECKUE
5.3 XapaKTepUCTUKH: CpefHee apupMeTnyeckoe, MeiuaHa, HauOoJbliee u
HauMEHbIIIee 3HAYEHUS, pa3zMax
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYMBOCTH HA MPUMEpax LEH,
5.4 (Gu3M4YecKUx  BEJIMYUH, AHTPOIIOMETPUYECKUX  JIaHHBIX, HMMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIACC
Kon .
IIpoBepsiemble MpeaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEICTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUJE
TabuLl, AUarpamm, rpaduKoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKHX I10Ka3aTeJei:
5.2 CpeIHUX 3HAYeHUH W Mep pacceuBaHus (pa3Max, IUCHepcus u

CTaHAapTHOC OTKHOHCHI/IC)




HaxoauTh 4acTOTHI YHUCHOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM

>3 qHcIIe [0 pe3yabTaTaM U3MEPEHHUI U HaOJII0ICHUN
HaxoauTe BepOSTHOCTM CIy4alHBIX COOBITHM B OMBITaX, 3Has
5.4 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OMNBITaX C
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMU COOBITHSAMU
5 & Hcnonp3oBate  rpaguueckue  MOAEIM:  JEPEBO  CIy4aifHOTO
' 9KCIIEPUMEHTA, AMArpaMMbl JHepa, YuCIIoBas mpsmas
OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO; BBINOIHATH
£ 6 olepanuy  HaJd  MHOXXECTBaMHU:  OOBEIUHEHHE, IIEPECEUEHUE,
' JOTIOJIHEHUE; IEPEYUCIIATH JIEMEHTBI MHOXKECTB, IPUMEHSTh CBONCTBA
MHO>KECTB
Hcnonp3oBare Tpaduveckoe IMpeiCcTaBICHHE MHOXECTB U CBs3ei
5.7 MEXy HUMH ISl ONMCAHUS IPOLECCOB U SBICHUI, B TOM YHUCIE NIPU
pelleHNH 3a1a4 U3 APYruX y4eOHBIX IPEIMETOB U KYpCOB
9 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHO IPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusA
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTh M mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEICTABICHHYIO B
5.1 pa3UYHBIX HCTOYHMKAX B BUAE TaOnMl, aAMarpamm, TIpaguKoB,
MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIUI], TUarpamm, rpagukoB
£ 5 Pemrate 3asaun OpraHu30BaHHBIM NEepeOOPOM BapHUAHTOB, a TaKXke C
' UCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnonp30BaTe  omucareiabHble XAapaKTEPUCTHKU I MacCUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHUS U MEPHI
paccerBaHMs
£ 4 HaxoauTe 4acTOTHl 3HaUY€HUM W YaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yIbTaTaMH NMPOBEIEHHBIX U3MEPEHUM U HAOII0IeHUI
- HaxoauTe BepOsATHOCTH CIy4ailHBIX COOBITHH B M3yYEHHBIX OIBITaX, B

TOM YHUCJI€ B OIIbITaX C€ PaBHOBO3MOXHBIMU JSJICMCHTAPHBIMHA




COOBITHSIMHM, B CEpPUAX HCHBITAHMNA /0 TMEPBOTO yclexa, B Cepusix

ucnbiTaHui bepuynnu

HNmers npencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEiCIICHUU

5.6

BEpPOSITHOCTEH

Nmets mpeacTaBieHue O 3aKOHE OOJBIIUX YUCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJU 3aKOHA

OOJIBIITUX YKCETT B IPUPOC B OOIICCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIuUI, AuarpaMM, rpadukoB. 3anoiIHeHHe
Ta0JIMIl, YTCHWE W TOCTPOEHUE auarpaMM (CTOJOHMKOBBIX (CTOJNOYATHIX) W
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX MpoleccoB. V3BrnedeHue
uH(poOpMalMKM W3 JUarpaMM M TaOJUIl, WCIOJIb30BAaHWE M HWHTEPIpPETalus
JTAHHBIX
OrnucartenbHas CTaTUCTUKA: CpeqHee apuMeTHYecKoe, MeauaHa, pa3max,
5.2 HanOoJIbIIIee ¥ HaUMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX NaHHBIX. [Ipumepsl
CIy4yallHON U3MEHUYNBOCTHU
CrnyuyaliHpl SKCIIEpUMEHT (OIBIT) M ciay4yaiiHoe coOwiThe. BeposTHOCTh U
5.3 yactoTa. Poib MaloBEpOSATHBIX M MPAKTHUYECKH TOCTOBEPHBIX COOBITUH B
npupoe u B obmecTse. MoHeTa U UrpajbHas KOCTh B TEOPHU BEPOSTHOCTEH
I'pad, BepmmHa, pedpo. Crenenp BepmuHbL. Yucio pédbep m cymmapHas
5 4 cTernieHb BepiuH. [Ipeacrasnenue o cBa3Hoctu rpada. Llenu u nukisl. [lytu
' B rpadax. OOxon rpada (sinepoB mnyTth). llpencraBnenue 00
opueHTupoBaHHOM rpade. Permenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
5 BeposiTHOCTB U cTaTHCTHKA
5.1 [IpencraBienne JaHHBIX B BUAE TaOIUII, TUarpaMM, rpadukoB
5 9 MHOXEeCTBO, DJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormepanuu  Haj
' MHOXECTBaMU: 00bEMHEHHUE, TTepeceYeHUE, TOTOTHEHNE
5 3 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpeaenuTeNbHOe, BKIIOYCHUS
£ 4 Hcnonk3oBaHue Trpaduyeckoro MpeACTaBICHUS MHOXECTB MJIs ONMHCAHHS

PCAIBHBIX IMTPOLECCOB U 5[BJ'I€HI/II71, IIpu pCIICHUMA 3a1a4.




W3mepenune paccemBaHusi JaHHbIX. /lucnepcusi U CTaHAApTHOE OTKJIOHEHHE

> YHCIOBBIX HaOOpoB. Jlnarpamma paccenBaHUs
DneMeHTapHbIe COOBITHS CIIy4ailHOTO ombiTa. Ciy4ailHble COOBITHS.
5 6 BepostHoct coObiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coobitusiMu.  CrywaiiHpiii  BeIOOp. CBsi3pb MEXIYy MAJOBEPOSTHBIMH U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPO/JIE, OOIIECTBE U HAYKe
HepeBo. CBolicTBa JepeBbEB: EAMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
5.7 BUCSAYEH BEPUIMHBI, CBA3b MEK/Y YUCIIOM BEPILUH U ynciaoM pédep. [Tpasuio
yMHOXeHUs. Pemenue 3aaa4 ¢ nmomouisto rpagos
[IporuBononoxxuple coObiTHA. Juarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHre coObiTuil. HecoBmecTHble coObITHS. DoOpMmyna CIOKEHHUS
BEPOSATHOCTEM
5.9 YcnoBHas BeposTHOCTD. [IpaBuiio ymHokeHus. HezaBucrumblie coObITHS
[IpencraBnenue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAXO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JIepeBa CIIy4alHOTO SKCIEPUMEHTA,
nuarpamm Diepa
9 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
5 BeposiTHOCTB M cTaThCTHKA
[IpencraBieHne JaHHBIX B BUAE TaOIHIl, AMarpaMM, rpa@uKoOB, HHTEPIPETAIIHS
5.1 NaHHBIX. YTeHHe W MoCTpoeHue Tabmul], AuarpaMM, rpadUKoOB MO peallbHBIM
JTAHHBIM
52 [TepecTanoBku u pakropuan
5.3 CoderaHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCOAb30BaHUEM KOMOMHATOPUKHI
£ 6 I'eomeTrpuueckass BepoATHOCTh. CilydallHbIf BBIOOpD TOYKHM M3 (UIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Hcneiranne. Ycenex u Heynauya. Cepust HCIIBITAHUN 10 IEPBOTO yclexa
£ 7 Cepus ucneitanuii beprymum. BeposTHOCTH cOOBITHII B CEpHHM HWCIIBITAHUHN
' bepnymin
5.8 CrnyuaiiHas BeJIMUMHA U paclpeie/IEHUe BEPOSTHOCTEN




Matemaruueckoe oxugaHue U Aucnepcus. Ilpumepsl MareMaTH4ecKoro

> O’KMJIaHUS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJIUNYUHBI

510 MareMaTtnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEJIMYHMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITaHUN bepHyn»

511 [lonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH € MOMOIIbIO

yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIINX YMCENT B IPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepaluu
HaJl MHOXKECTBAMU; YMEHUE OIEPUPOBATh MOHATUAMU: Trpad, CBSI3HBIN rpad,
JIepeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXECTB JUIs OINUCAHUS  PEaJbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 APYTUX YUEOHBIX MTPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOpPEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCIiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IMOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCIIO, JIEIMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOH,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YHOPAAO0YHMBATHL YMUCJIA, MPCACTABJIATL 4YMCJIa HaA
KOOPJMHATHON IPSAMOM, OKPYIVIATh YHUCIA;, YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUIl KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (Gopmysnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOM NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHblE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHMI, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEelIeHUH 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAWUHATHYIO IUIOCKOCTbH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HAumOONIbIIee W HaWMEHbINEe 3HA4YCHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHUMOCTCH, ISt
pelieHus 3aaad W3 APYruxX Y4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndyecKas
U TEeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POpMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEJIMETOB M PEaTbHOU
KU3HU

VYMeHue pelars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YNpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (Urypa, TOuka, OTPE30K, Mpsmasi, Jyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOEAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTONBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJILHUK, KBAIPAT, TPANCIH; OKPYKHOCTb,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewmiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSIMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YroOJl
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaThb pPaBEHCTBO, CHUMMETpPHIO U mojolue ¢uryp,
MapaJuIeIbHOCTD U NEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYKAOIIEM MUPE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yria, CHHyC M KOCHHYC yria TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSATh
dbopMyITBI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroysibHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOMIAAe

Ymenue  u3zo0pakaTb  IMJIocKMe  GUIyppl W HMX  KOMOMHAaIuu,
IPOCTPAaHCTBEHHbIE (QUIYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPHI U KOOPJAMHATHI JJIsl TIPEACTABJICHUS JAHHBIX M PEIICHHS 3a/iay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
Ta0JIMIIBI, cpeHee apudMeTnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOrO  HAOOpa;  yMEHHE  M3BIICKATh,
MHTEPIPETHPOBATh U MPEOOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTECPUCTHKU
peanbHBIX TPOIIECCOB W SIBICHHW; YMEHHE pAaclO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIoydyailHbIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOe COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHUE
HaXOJUTh  BEPOSATHOCTH  CIy4alHbIX  COOBITUM B  OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSIMU; YMEHME pellaTh 3aauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalIbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXAaroIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKW3HHM, PAaCIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HayKd, IPUBOAMUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nesnsie uncina. [Ipu3Haku eTuMoCcTH LeNbIX Yucelt
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncia. ApupmeTnyeckue onepanyuy ¢ paloHaIbHbIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE ONEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandyecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. JleiicTBusl ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llensie u npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTe onpeaeneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTkn 3HaKOINOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUYUH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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