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HOACHUTEJIBHAA 3AIIMCKA

AnreGpa sBI€TCS OHUM U3 OMOPHBIX KYypPCOB OCHOBHOI'O OOLIEro 00Opa3zoBaHus: OHA
o0ecrieunBaeT U3Yy4YEHUE JPYTrUX AUCIHUIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK U
T'YMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOJMMO JUIsl MPOJOJKEHUS 0Opa3oBaHUS U B
MOBCEAHEBHON >ku3HU. Pa3zButHe y oOydarommxcs HAay4dHbIX NPEICTAaBIECHUUA O
MPOUCXOXKJIEHUU M CYIIHOCTU alreOpamdyeckux alcTpakiuii, crnocode OTpa)KeHUs
MaTeMaTU4YeCKOM HayKoW SIBJIEHHM U TPOILECCOB B TMpUPOAEe U OOIIecTBe, pOIU
MAaTeMaTHYE€CKOTO MOJICIUPOBAHMS B HAayYHOM IIO3HAHWW M B TPAKTUKE CIOCOOCTBYET
GbopMUPOBaHUIO HAYYHOT'O MHPOBO33PEHHS W KauyeCTB MBIILJICHUS, HEOOXOJUMBIX IS
ajjanTalid B COBpeMEHHOM Iu(dpoBoM obOmiecTBe. M3ydeHue anreOpnl oOecrneunBaeT
pa3BuTHE YMEHUS HaOJNIOAaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTHU MBIILJIEHUSI, CIOCOOHOCTH apryMEHTUPOBAHHO O0OOCHOBBIBATH CBOU JICUCTBUS
U BBIBOJBI, (opMyaupoBaTh yTBepxkiaAcHUs. OcCBoeHHE Kypca anreOpbl obecrednBaeT
pa3BUTHE JIOTHYECKOT'O MBIIUICHUS OOYYaromUXCA: OHU HMCIOJB3YIOT JCAYKTUBHBIC U
WHIYKTUBHBIC PpACCYXKJIEHUs, OOOOIIECHHE U KOHKpETH3aluio, abCcTparupoBaHUE W
aHanoruto. OOyuyeHue anrebpe MpeanoigaraeT 3HAYUTEIbHBIM O00BEM CaMOCTOSTEIBHON
NESTENBHOCTH O00YyYalOUIMXCsl, IMOATOMY CaMOCTOSITENIbHOE pEIIeHHE 3aJad  SBIISETCS
peanuzanuei AesTeIbHOCTHOTO IPUHIIUIA O0yUYeHUS.

B crtpyktype mnporpammbl yueOHOTO Kypca «AnreOpa» st OCHOBHOIO OOIIEro
00pa30BaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYEeCKUE TUHUU: «Hucna u
BBIUMCIICHUSD», «ANreOpandeckue  BBIpOKEHUs», «YpaBHEHUS U  HEPaBEHCTBaY,
«Dynkuun». Kaxpas W3 3TUX COAEpPKATEIbHO-METOJIWYECKUX JIMHUM pa3BUBAETCA Ha
OPOTSHKEHUU TPEX JIET U3YUYECHUS Kypca, B3aUMOJEHUCTBYS C IPYTUMH €ro JUHUsIMH. B xone
U3y4YeHHs] y4eOHOro Kypca o0Oy4arouuMmMcs TMPUXOAUTCS JIOTHYECKH PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M C 3TUM B mporpammy y4eOHOTO
Kypca «Anrebpa» BKIIOYEHBI HEKOTOPBHIE OCHOBBI JIOTMKH, NPEJCTABICHHBIE BO BCEX
OCHOBHBIX pa3fieiax MaTeMaTH4YeCKOro O0pa3oBaHUS M CIIOCOOCTBYIOIIME OBJIAJECHUIO
OoOy4YaroIMMHCS OCHOB YHHBEpPCAJbHOTO MaTeMaTH4eckoro s3bika. CopepkaTenbHOU u
CTPYKTYPHOU OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpay SBISIETCS] €r0 WHTETPUPOBAHHBIN
XapaKkTep.

Conepxxanue auHUM «YHClIa WM BBIYUCICHUS» CIYKUT OCHOBOM ISl JajbHEUIIEro
M3Y4eHUS MaTEeMaTHUKH, CIOCOOCTBYET pa3BUTHIO Yy OOYYarOmIMXCs JIOTHYECKOTO
MBIIUICHUS, POPMHUPOBAHHUIO YMEHHUSI MOJIB30BATHCS AITOPUTMAMHU, a TAKKE MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TOBCEHEBHOM >KM3HU. Pa3BuUTHE MOHATHUS O
qycliec Ha YPOBHE OCHOBHOrO 00mero oOpa3oBaHUS CBA3aHO C PAlMOHAIBHBIMH U
UPpaMOHATHHBIMHA YUCIAMH, (OPMUPOBAHUEM TIPEIICTABICHUN O JICUCTBUTEIHHOM YHCIIE.
3aBeplieHue OCBOCHUS YMCIOBOM JIMHUK OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conepxanue AByX alreOpamdyeckux JHUHUNM — «AJreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHUIO Y OOyYarOIIUXCA



MaTeMaTH4eCKOro ammnapara, HEOOXOJMMOTO ISl PEIIeHHs 3aJjad MaTEMaTUKHU, CMEXHBIX
MpPEeAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOroO 0OIIEro
oOpa3oBaHusl Y4eOHBIM MaTepuand TPYHNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKECHUM.
Anrebpa JE€MOHCTPUPYET 3HAUYCHHE MaTeMAaTHUKA KakK s3bIKa JUIsi  TOCTPOCHHS
MaTeMaTU4YeCKUX MOJENeH, OMUCcaHusl MPOIIECCOB U SIBJICHUN peadbHOro Mupa. B 3amgaun
oOydeHus anreOpe BXOIAT TaKKe JalIbHEHIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXO0JMMOT0, B YACTHOCTH, JIJI OCBOCHUSI Kypca UHPOPMATUKU, U OBJIaJICHUE HaBBIKAMHU
NEIyKTUBHBIX paccyxkaeHuil. IIpeoOpazoBanue CUMBOJBHBIX (OPM  CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMaTUUYE€CKOMY TBOPUYECTBY.

Conepxanue GyHKIHMOHAIBHO-TpaQUUECKON JIMHUM HAIEJIGHO Ha IOJy4YeHHE
oOydJarolmuMucs 3HaAaHUKW O (YHKIUAX KaK BaKHEWIIEW MaTeMaTUYeCKOM MOJEIu IS
OMHCAHUS U UCCJIe0BaHUS pa3HOOOpa3HBIX MPOIECCOB U SIBIICHUM B IPUPOJIC U OOIIECTRE.
N3yuenne martepuana CrocoOCTBYET Pa3BUTHUIO y OOYYArOUIMXCS YMEHHUSI HCIOJIb30BaTh
pa3lInyHbIE BBIPA3UTEIIbHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CUMBOJIMUECKHUE,
rpaduyeckre, BHOCUT BKJIaJl B (pOpMHUpOBaHHE TMPEACTaBICHUM O PO MATEMaTUKH B
Pa3BUTHU LIMBUJIN3AIMHU U KYJIBTYPBHI.

CornacHo yueOHOMY miaHy B 7-9 kiaccax u3ydaercs ydeOHbIM Kypc «AmnreOpay,
KOTOPBIN BKJIFOUAET CJICIYIONINE OCHOBHBIC pa3/ieiibl cofepkanus: «Hucna u BBIYUCICHUS,
«Anrebpandeckue BHIpRKEHUSN», « Y paBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha usyuenue yuebHOro xypca «Anrebpa» orBoautcs 306 ydacos: B 7 kiacce — 102
yaca (3 yaca B Hezenmo), B 8 kinacce — 102 ygaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3
gaca B HEJIEIIIO).

['eomeTpus Kak OOWH W3 OCHOBHBIX PA3JICJIOB IIKOJIbHOM MAaTEMAaTUKH, UMEOIIUN
CBOEH IIeJIbI0 OO0ECIeYNTh HM3YYCHUE CBOMCTB M pa3MepoB (PUTyp, UX OTHOIICHUU H
B3aMMHOE PACIOJIOXKEHHUE, ONTMPACTCS HA JIOTUUECKYI0, JOKa3aTelbHYyI0 JUHUIO. [[eHHOCTh
W3Y4YEHHUs T€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHUs 3aKIFOYACTCS B TOM, UTO
0OyJaroImMACs yYUTCS TPOBOJIUTH JOKa3aTeIbHBIE PACCYKICHHS, CTPOUTH JIOTHUECKHC
YMO3aKJIIOUEHUS, JOKAa3blBaTh HCTUHHBIE YTBEPKACHUS M CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, IPOBOJUTH PACCYXKICHUA «OT MPOTUBHOIO», OTIWYATH CBOMCTBA OT IPU3HAKOB,
dbopMyIHpOBaTh OOPATHBIC YTBEPIKICHHS.

BTopo#t 1ienp0 n3ydeHus reOMETPUM SBIISAETCS MCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
NpU PEIICHWH KaK MaTeMaTHYEeCKUX, TaK W NPAKTUYECKUX 3aJa4, BCTPEHAIOIIUXCS B
peanbHOM >ku3HM. OOydYaromuiics MOMKEH HAy4YUThCS OINPEACIUTh T€OMETPUUYECKYIO
burypy, onucath CJIOBaMHU JIaHHBIM YEepPTEX WM PUCYHOK, HAWTH IUIOMIAJh 3€MEIHHOTO
y4acTKa, PAcCUMTATh HEOOXOJMMYIO JUTMHY OITOBOJOKOHHOTO Kalels WM TpeOyembie
pasMephl rapaxka JJis aBTOMOOMIISI. ITOMY COOTBETCTBYET BTOpasi, BEIYMCIUTEIbHAS JIMHUS
B U3YUYCHHHU reoMeTpuu. [Ipu pemieHnu 3amad ONpakTUUECKOTO XapakTepa O0ydaroIuics



YUYUTCSI CTPOUTh MATEMAaTUUYECKUE MOJIECNIU PEAbHBIX >KMU3HEHHBIX CHUTYallMi, TPOBOJUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTD MOJYUYEHHOTO pe3yJibTaTa.

Kpaitne BaxHO MOAUEPKUBATH CBSI3M T€OMETPUM C APYTUMHU YUEOHBIMU MPEIMETAMH,
MOTUBHPOBATh HCIOJIL30BATh OMNPENENCHUS] TE€OMETPUYECKUX (QUIyp U TOHATHH,
JEMOHCTPUPOBATh MPUMEHEHHUE IMOJYYCHHBIX YMEHUU B (DU3MKE M TEXHUKE. DTU CBI3U
HauOosiee sSIpKO BUAHBI B TeMax «Bektopwl», «TpUroOHOMETPUYECKHE COOTHOIICHHUS,
«Meton koopaunaT» u «Teopema [Tudaropar.

VYuyeOubii kypc «l'eomeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE  pa3Jielibl
conepxkanusi: «['eomerpudeckue QUrypbl U UX CBOWCTBa», «M3mMepeHHne reoMeTpudecKux
BEIMYUHY», «JleKapTOBBl KOOpJAWHATHI HA IUIOCKOCTH», «BekTophl», «JIBUKeHUs
miockocTny, «I[IpeobpazoBanus moa00us».

Ha usyuenue yuebHoro kypca «['eometpusi» orBogutcs 204 vaca: B 7 kiacce — 68
yacoB (2 vaca B Hezeno), B 8 kinacce — 68 gacoB (2 vaca B Heaeno), B 9 kinacce — 68 yacoB
(2 yaca B He/IeIIO).

B coBpemenHoM 1udpoBOM MHpE BEPOATHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOYKH 3PCHHUS MPAKTUYCCKUX MPUIIOKCHUM, TaK U X POJIH B
o0pa3oBaHWU, HEOOXOJMMOM KaXJOMy ueloBeKy. Bospacraer uymcio npodeccuii, npu
OBJIaJICHUU KOTOPBIMH TpeOyeTcsi Xopoias 0a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH U
CTaTHCTHKH, TaKas MOJTOTOBKAa Ba)KHA IS MPOJOJDKEHUS OOpa30BaHMs U JJIA YCIEIIHON
npodeccruoHaIbHON Kapbhephl.

Kaxxnpiii yenoBek MOCTOSHHO MPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBHUSIX HEAOCTATKA WJIM M30BITKA
uHDOpMalMK HEOOXOJAMMO B TOM YHCIE XOpOIIO CHOPMHPOBAHHOE BEPOSATHOCTHOE H
CTaTHUCTHYECKOE MBIIILICHHUE.

NMeHHO T03TOMY OCTpO BCTala HEOOXOAUMOCTh CPOPMHPOBATH Yy OOYYAIOIIMXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIOUAIOIIYI0O B ce0s B KadyecTBE HEOTHEMIIEMOU
COCTaBIIAIONICH YMEHHWE BOCHPHHUMATh M KPUTHUYECKH aHAIU3UPOBATh HH(POPMAIIHIO,
MPEICTABICHHYI0O B Pa3IWYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHUX
pEaNbHBIX TMPOIECCOB W 3aBUCHUMOCTEH, TMPOU3BOJAUTH MPOCTEHIINE BEPOSITHOCTHHIC
pacy€Thl.

3HaKOMCTBO B Yy4€OHOM Kypce C OCHOBHBIMU IMpUHLMOAMU cOOpa, aHadu3a Hu
MPEICTAaBICHUS JAHHBIX U3 PA3INYHBIX cep KU3HU OOIIECTBA U TOCYIapCTBA MPHUOOIIAET
oOydJarommxcs K 00IeCTBeHHBIM UHTepecaM. V3ydueHne OCHOB KOMOMHATOPUKY Pa3BUBACT
HABBIKMA OpPTaHMU3AIUU Mepedopa U MoACcYETa Yncia BAPUAHTOB, B TOM YHUCIIE B MPUKIIATHBIX
3aayax. 3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co3MaéT MaTeMaTUdecKuii (yHIaMEHT
st GOpMUPOBAHUSI KOMIIETEHIIMNH B 00JlacTh MHPOPMATHUKU U HUDPOBBIX TEXHOIOTHM.
[Tpu M3ydeHUn CTaTUCTUKH U BEPOSTHOCTH OOOTAIIAIOTCS MPEICTABICHUS 00yJaIONUXCs O
COBPEMEHHOW KapTHHE MHpa W METOJaX €ro HcciefoBaHus, (HopMUpyeTCs MOHUMaHUE



pPOJIM CTATUCTUKUA KAK MCTOYHHMKA COLMAIBHO 3HAYMMON MH(POPMALMHM U 3aKIaJbIBAIOTCS
OCHOBBI BEPOATHOCTHOT'O MBIIICHHUS.

B cooTBeTcTBUM € AaHHBIMH LEISIMH B CTPYKType HpOrpamMmbl y4eOHOTO Kypca
«BeposATHOCTh M CTATUCTUKA» OCHOBHOIO OOILIEro 0Opa30BaHMs BBIAEICHBI CIEIYIOLINE
colepKarelbHO-MeToauueckue JuHuM: «lIpencraBmeHne [OaHHBIX W ONMCATEIbHAsA
CTaTHCTHKa», «BeposTHOCTB», «DNeMeHThl KOMOMHATOpUKW», «BBeneHue B TeEOpHIO
rpadoBy.

Conepxanue nuHuu «lIpencraBinenue JaHHBIX U ONUCATEIbHASI CTATUCTUKAY CIYKUT
OCHOBOM Juisi (OPMHUpPOBAaHMS HABBIKOB paboOThl ¢ HHPOpMalUen: OT YTEHUs W
UHTepIpeTauuu HHGOpMAaINK, NPEACTaBICHHOW B Ta0iMIaX, HA AMarpaMmmax U rpadukax,
10 cOopa, TpeACTaBICHHs W aHaiu3a J@HHBIX C HCIOJb30BAHUEM CTATUCTHYECKUX
XapaKTepUCTUK CpeJHUX U pacceuBaHus. PaboTas ¢ JaHHBIMHM, OOydYarouiuecs yyaTcs
CUUTBHIBATh M MHTEPNPETUPOBATH JAHHBIC, BbIJIBUTaTh, apryMEHTHUPOBATh U KPUTHUKOBATH
NPOCTEHIINE TUIIOTE3bl, PA3MBIIUIATh HaA (PaAKTOpaMu, BBI3bIBAIOIIMMU HW3MEHUYHBOCTb, U
OLICHUBATh MX BIIMSIHUE HA PACCMATPUBAEMBIE BEIMYUHBI U TIPOLIECCHI.

NHTYyuTHBHOE NpPEACTAaBICHUME O CIYyYalHOM HW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAHOBUTCA MOTHBHUPYIOLIEH OCHOBOM ISl W3Yy4YEHHUS
TEOPUHU BEPOSTHOCTEW. BoJbllloe 3HAUEHME MMEIOT MPAKTUYECKUE 3aJaHUS, B YaCTHOCTH
OMBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEPOATHOCTH BBOAMUTCS KaK Mepa IMPaBIONoOgo0Us CIy4yalHOTO COOBITHS.
[Ipu m3yuyeHun y4deOHOro Kypca oOydaromuecs 3HAKOMSTCS C MPOCTEHIIMMHU METOIaMu
BBIUHMCIICHUSI BEPOATHOCTEM B CIy4YalHBIX OHKCIEPUMEHTAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMHU, BEPOSTHOCTHBIMH 3aKOHAMH, IIO3BOJISIIOIIMMH CTaBUTh U
pemath Ooiiee CIOXKHBIE 3a7aud. B y4eOHBIN Kypc BXOIAT HayalbHBIE MPEICTABICHUS O
CIIy4YalHbBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ywyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYalOIIUXCS C
MHOKECTBAMH U OCHOBHBIMM ONEpPAllUSIMU HAJl MHOKECTBAMH, PACCMATPUBAIOTCA TPUMEPHI
MIPUMEHEHHS U1l PELICHMs 3a/1a4, a TAKXKE HCIOJIb30BAHUA B APYTUX MATEMATHYECKUX
Kypcax ¥ yueOHBIX MpeaMeTax.

B 7-9 xnaccax u3ydaercs yueOHBIH Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPHIU
BXOIAT paznensl: «lIpencraBieHne TaHHBIX U ONMCATEIbHAS CTATUCTHKAY, «BEpOATHOCTDY,
«OneMeHThl KOMOMHATOPUKNY, «BBenenne B Teoputo rpadosy.

Ha u3yuenue yueObHOro kypca «BeposTHOCTh U cTaThucTHKa» oTBoauTca 102 yaca: B 7
kiacce — 34 gaca (1 gac B Heneno), B 8 kimacce — 34 gaca (1 wac B Hegenio), B 9 kimacce — 34
yaca (1 yac B Hezielno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yOOPSIOYMBAHUE  pPAIlMOHANIBHBIX 4ucel. ApudMeTHuuecKkue JeWUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHHUSA, TpaBHia MpeoOpa3oBaHUs CyMM U
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXE€HUE MHOTro4JIeHOB. DOpMyJibl COKpPALIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMS IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca U opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

HavanpHble noHaTus reomerpun. Touka, npsiMas, OTpe30K, Jyd. Yrou. Buasl
yriaoB. BeprTukanpHble W CMeXHble yribl. buccektpuca yria. Jlomanas,
MHOTOYyroJibHUK. [lapannenbHOCTh M NEPHEHAUKYISIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETpPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LUPKYJA U JIMHEHKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHbIE W pPaBHOCTOPOHHUN  TpeyrojbHuku. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ MPU3HAKU NapaJIeNbHBIX MPAMBIX. CyMMa yIJI0B TPEYTrOJbHHUKA.
BHemHue yrisl TpeyroJbHUKA.

IIpssmoyrosibHBIN  TpeyronbHUK. (CBOHCTBO MEAMAaHBl MPSAMOYTOJIBHOTO
TPEYroJbHHKA,  IPOBEIEHHOM K  runoreHyse. Ilpu3Hakm  paBeHcTBa
IPSMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsSAMOYTrOIbHBIN TPEYTrOJIBHUK C yIJIoM B 30°.

HepaBeHcTBa B T€OMETpUHM: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OoJiblIeM yrjie U OoJbIIed CTOPOHE TPEYTroJIbHUKA.
IlepnieHIUKYJIAp ¥ HAKJIOHHASL.

['eomerpruueckoe Mecto Todek. buccekrpuca yrma u  cepeIMHHBIN
IIEPIIEHUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOopAa M JuUaMeTp, HuX cBoiicTBa. B3auMmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M ceKylas K OKpPYKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B Yyroj. BnucaHHas W onuMcaHHas OKPYXHOCTH
TPEYTrOJIbHUKA.

[IpencraBnenue JaHHBIX B BUAE TAOJHUL, AUarpaMM, rpadukoB. 3aroHEHUE
Ta0NMUIL, YTEHWE M TMOCTPOEHUE AuarpamMm (CTOJOUKOBBIX (CTOJIOYATHIX) U
KpPYyroBbIX). UTeHue rpaKkoB peaiabHbIX MpolieccoB. V3Biaeuenue nHpopmam us
AUarpaMM M TaOJIMILL, UCIIOIb30BAHUE U MHTEPIIPETALUS JaHHBIX.



OnucaTtenbHas CTaTUCTUKA: cpefHee apu(MeTHuecKoe, MeauaHa, pa3Max,
HamOoJblIee M HaUMEHbIIEe 3HAUEHUs Habopa 4YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHON MU3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OMBIT) W ciydaiiHoe coObiTue. BeposTHOCTh U
yacTtoTa. Poib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oO1ectBe. MoHeTa v UrpalibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuinHbl. Yucino pédep M cymMmapHas
creneHb BepiiuH. [IpencrtaBnenue o cBs3HocTu rpada. Llenu u umxnsl. Iyt B
rpadax. O6xon rpada (ditiepoB myth). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ nomMouiso rpados.

8 KUIIACC

Yucia v BbIYMCICHUS

KBagparueiii kopenb u3 umcna. [loHstue 00 uppalMOHATBHOM YHCIE.
JlecaTuunbie TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ HenapIM NIOKa3zaTesneM u €€ cBorictBa. CTaHIapTHas 3alHUCh YHUCIA.

Anrebpanueckue BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBAaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JapoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHUE, JCJICHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpAXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOASAIINUXCA K JUHEUHBIM U KBAJPATHBIM.
[IpocTeiimme ApoOHO-palIMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepsl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Tonstue Qynknuu. OOMacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
dbynkuun. CriocoOsl 3a1anus PyHKIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
3aBHCHMOCTH, uX rpaduku. Pyukuun Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPaBHECHUU.

YetbipéxyronbHuku. [lapamienorpamMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4ad TMapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKHU.
[IpssMOyTOJIbHAS Tpanenusi.

Meron ynBoenuss Menuassl. LleHTpanbHass cumMmerpusa. Teopema Paneca u
TEOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUKoB, kKoddduiment mogodus. I[lpusnaku mnomodus
TpeyrojbHUKOB. [IprMeHeHnne noao0Ous npu peleHuy MpakTHYeCcCKuxX 3a1ad.

CaoiicTBa miomaaei reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHHKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaeH
NOJI0OHBIX PUTYD.

Boeluncnenve miomaneid TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KIJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu perenun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYECKHE (YHKIIUH
yriioB B 30, 45 u 60°.

Briucannele ¥ LEHTpaJIbHBIE YIJIbI, YITOJ MEXIY KAacaTeIbHOW W XOPJHOM.
VYrnel  Mexay ~XopaamMu M CeKylIMMH. BnucaHHble W ONKMCaHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHe HABYX OKpykHocTeur. Kacanue
oKkpyxHOCTeH. O011MEe KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUATPaMM, Tpad) MKOB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJMHOXecTBO. Ornepauuun Haj
MHOXXECTBAMHU: OOBEIMHEHME, NepeceueHue, nonojgHeHue. CBoilcTBa omepanuii
HaJl MHOXKECTBAMH: IIEPEMECTUTEIBHOE, COYETATENIBHOE, PpaCIpEIeIUTEIbHOE,
BKJItoueHUs. Mcmonb3oBaHWe TrpaUuecKoro NpPEACTaBICHUS MHOXECTB s
OMUCaHUA peajibHbIX MPOLIECCOB U SIBICHUMN, PU PEUICHUHU 3a]aY.

N3mepenune paccenBaHus NaHHBIX. /[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS  ciy4yallHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoct  coObiTuil. OnBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAapHBIMU



coObITusiMU. CoryuaiiHblii BbIOOp. CBsI3b MEXKIy MajIOBEPOSATHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

lepeBo. CBoONCTBa [J€pPEBbEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCAYEH BEPIIMHBI, CBSA3b MEX]Y YMCIOM BepIIMH U uuciaoMm pedep. I[IpaBuio
yMHO>KeHus. Pemenue 3aay ¢ moMonibio rpados.

[IpoTtuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. Dopmyna  CHOKEHUs
BEPOATHOCTEU. YCIOBHAass BEpOATHOCTh. [IpaBuiio ymHOxeHusa. HesaBucumsble
coObrTus. IlpencraBinenue skcrepuMeHTa B BUJE JAepeBa. Pemienue 3anay Ha
HAXOXKJICHHE BEPOSITHOCTEM C IIOMOINIBIO JEpeBa CIYyYalHOIO JSKCIIEpUMEHTA,
nuarpamm Jitepa.

9 KUIIACC

Yucia v BbIYUCICHUS

PanmionanpHbie ynciIa, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U OSCKOHCUHBIC
JeCATUYHbIE TpoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTEIIHLHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITHYHBbIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXy MHOKECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPAUHATHON NIPSIMOM.

CpaBHeHUE [IEWCTBUTENBHBIX UHWCEN, apu(PpMETHUYECKUue JEHCTBUSA C
NENCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIETO0 MHPA, JIUTEIBHOCTh IPOLIECCOB B
OKpY’KaroIIeEM MHpE.

[Tpubnuxénnoe 3HaYCHHE BEIWYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u oueHka pe3yJibTaTOB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PemieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASAIIMXCS K KBaJPAaTHBIM.
bukBanpatHoe ypaBHenue. [Ipumepsl penienus ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIHU.

Pemiennie npoOHO-panMOHAIbHBIX ypaBHEHMI. PelleHue TEKCTOBBIX 3aaad
anredpandeckuM METOIOM.

VYpaBHeHHe C JByMsl NMEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem ABYX
JIMHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMHU. PellleHne CucTeM ABYX YpPaBHECHUM,
OJIHO W3 KOTOPHIX JHHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IMEpEeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmepemeHHoW. KBaapaTHele HepaBeHCTBaA.



I'padpyiueckass wmHTEprnpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.
DyHKUUH

KBagpartuunas ¢ysnkuus, e€ rpadpuk u cBoiicTBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHU MapadOJIbI.

Ipaduxu yrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1t ux
CBOMCTBA.

YucJi0BbIC MOCTECA0BATEbHOCTH M MPOrPecCuH

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEI0BATEIbHOCTH
peEKyppeHTHOI popMynoi U Gopmysoit N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(PpMETHIECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHre WIEHOB apu(PMETUUYECKOM M TEOMETPUYECKOW Mporpeccuii
TOYKaMHM Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHWHBIM M SKCIOHECHIMAIBHBIA POCT.
CioxHbIE IPOLIEHTBHI.

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJITbI TPUBEACHUS.

Pemiennie TpeyronpbHuKOB. TeopemMa KOCHHYCOB M TEOpemMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KAcaTEeIbHOM.

Bektop, mamHa  (MOIyidb)  BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. Pa3ziokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CkalsipHOE MPOU3BEACHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOYrojabHUKH. JlnmmHa  OKpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yria, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JIeMEeHTapHBIC
npeactasienus). [lapannensueiii nepenoc. [loBopor.



[IpencraBienne JaHHBIX B BUAe Tabmuu, AuarpamM, TIpadHKoOB,
MHTEpHpeTanus JaHHbIX. YTeHHe U mocTpoeHue Tabaul, Auarpamm, rpa)ukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UICMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposATHOCTh. CiydalHbIA BBIOOp TOYKM W3 (QUIYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepus HCIBITAHWM 10 NEPBOTO yCHeEXa.
Cepust ucnbiTanuii bepHyum. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnymnn.

CiyuaiiHasi BeJIMUMHA W PacCIpelielICHUE BEpOATHOCTEH. Maremaruueckoe
oxumaHue U gucrepcud. [IpuMepbl  MaTeMaTHYeCcKOro OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYECHUS BEIWYMHBI. MaremaTH4YecKOe OXKHAaHUE U
JUCIIepCUs CIy4YalHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCTIBITAHUHI
bepnymmy.

[lonsitue o 3akoHe GoNbIIMX yuced. M3MepeHrne BeposSTHOCTEH C MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«MareMaTuka» XapakTepUu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTUKOB M POCCUICKONW MAaTeMaTUYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBax (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHUI HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B JACSTEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYECKON HAIMpaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY M  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUU, YMEHHUIO BHJIEThH
MaTeMaTH4eCKrUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAIMeld B JIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKA, IPUPOIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
JESTENHHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUS ITUBHIN3AINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTeMaTHYeCKON KYJIbTYypOil KaK CpPeJICTBOM



MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMHU HaBBIKAMH HCCIIEOBATEIbCKOMN
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3lI0pOBbs,  BEJIEHUA  3/0pOoBOro  oOpa3a KHM3HM  (310pOBOE  NUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPEQIIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEeHHe MaTeMaTUUYEeCKUX 3HAHUM Ui pelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHSAM COUMAJIBHOW M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX IIOJeH, MpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTH M OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

e BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHUN, OTHOUICHWH MEXKIy TOHSTHIMH, (HOPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHM, YCTaHABIMBATH CYLIECTBEHHBIM  MpPHU3HAK
KJ1IaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpPULATENbHbIEC, €IMHUYHBIE, YacCTHbIE M 0OIIHe,
YCIIOBHBIE;

BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKTaxX, [AaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (MPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATH aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICIOBATEILCKANA WHCTPYMEHT IO3HAHWS,
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITETTLHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCICAOBaHME IO  yCTAHOBIICHHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCUMOCTEM OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMd, WHOW TpapuKkod ©u ux
KOMOWHAIIMSIMU,



OLICHMBAaTh HAaAEKHOCTh MH(MOpPMAILMU 1O KPUTEPUAM, MPEIIIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

BOCIIpUHMMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH M LETSAMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IIO
X0y pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YbTAT;

B X0JI¢ 00CYXICHHS 33]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, perIacMoOM 3aJa4M, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSIMH JIPYTUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMHA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSTEIBHO  BbIOMpaTh  (opmat
BBICTYILJICHUS C YY4ETOM 3aJ7a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHHH Y4YEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, J10rOBapUBATHCA,
00CyXJ1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIPyTU€), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMaH/IbI,
OIICHMBATh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcalbHbIEe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHHs 3aJayu (WU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTPOJISI Ipoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLECHMBATh COOTBETCTBHUE PE3YyJbTATA NEATEIBHOCTH IOCTABICHHOW LIEIH
U YCJIOBHSIM, OOBSICHATh NPUUYMHBI JOCTUKEHUS WIH HEAOCTUKEHUS 1IEIIH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TOJYYUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BbITIOJIHATH, CcOYeTas YCTHbIE M NHCHbMEHHBIC MPUEMBI, apu(dMETHUSCKHE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxomuTe 3HA4YCHHMS YHCIIOBBIX BBIPAKCHHH, TPUMEHSITh Pa3HOOOpa3HBIC
CIOCOOBI M TIPUEMBI BBIUMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKCHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[Tepexonuth OT OfHOM (OPMBI 3amucHU 4Yuces K JApyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBH).

CpaBHUBATH U YIIOPSAOYMBATH PAIIUOHAIbHBIC YHCIA.

OKpyrasars yucna.

BhINONIHATS TPUKUAKY U OLEHKY pe3yjIbTaTa BHIYMCIECHUMN, OIEHKY 3HAUCHU
YHUCJIOBBIX BBIpOKEHUU. BBIMOMHATE NEUCTBHUS CO CTENEHSMU C HATypalbHBIMH
MOKa3aTeISIMU.

[IpumeHsAT,  MpU3HAKU  JEIUMOCTH,  pa3jioKeHHE Ha  MHOXKHUTEIH
HATypaJTbHBIX YHCEIL.

PemaTe TpakTUKO-OpUEHTHPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYUH, MPOMOPIIMOHATEHOCTRIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATDH
pE3yNbTAThl pelIeHUs 3a7a4 C YYETOM OIpaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJreOpandeckue BbIpaKeHH sl

Hcnonb3oBaTh anreOpandecKkyi0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHWss OyKBEHHBIX BBIPAKCHM TpPHU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEACHUEM TIOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BeImoHATS yMHOXKEHHWE OJHOYJICHA Ha MHOTOYWIEH W MHOTO4YJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3J0KEHUE MHOTOYJICEHOB HA MHOXHUTEIU C MOMOIIbIO
BBEIHECEHUS 3a CKOOKM OOIIEero MHOXHWTENS, TPYNIUPOBKH  CIIATAEMBIX,
npuMeHeHUsT (HOPMYJT COKPAEHHOTO YMHOKCHHUS.



[IpumensaTh npeoOpa3oBaHKUsl MHOTOWIECHOB ISl PELIEHUs] Pa3Iu4HbIX 3a]ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IMOKA3aTEIAMMU IS
npeoOpa3oBaHUs BBIPAKECHUI.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOW, NPUMEHss IpaBUiIa
nepexo/a OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTsh, ABigeTcs
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[TpumensTh rpaduuecKkrue METOIbI MPU PEIICHUU JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOIMIMXCA pPEIICHUEM JMHEHHOTro
ypaBHEHUS C IByMS TIEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH NPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IByX JIMHEWHBIX YPAaBHEHUN C JBYMS TIEPEMEHHBIMH, B TOM
quciie rpaguyecKu.

CocTaBisTh M pemaTh JWHEHHOE YpaBHEHUE WU CHUCTEMY JIMHEHWHBIX
YpaBHEHUW MO YCIOBUIO 3aJauyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUHA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, LEHA, KOJUYECTBO, CTOMMOCTB,
MIPOU3BOIUTEIHLHOCTH, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIMY MO 3HAYCHUIO €€ apTryMEeHTa.

[TorumaTe rpaduyeckuid ciocod TMPEACTABICHHUS W aHalW3a WHOOpMAaIuH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

PacriozHaBaTh UW3y4deHHBIE TEOMETPHUYECKUE (HUTYpBI, OMpEneisaTh UuX
B3aMMHOE pAacCIOJIOKEHHUE, HU300pakaTb reoMeTpudyeckue (UTypbl, BBIOIHSITH
YEepTEeKH MO YCIOBHUIO 3a1aud. M3MepsiTh JIMHEHHbIE W YIJIOBbIE BEIWYWHBI.
Pemrats 3aa4n Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.



Jenate rpyOyr0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHON >KM3HHU, pa3MEPOB MPUPOJHBIX OOBEKTOB. Pa3nmuuaTe pa3Mepsl 3THX
0OBEKTOB MO MOPSAKY BETUUHUHBI.

CtpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1a4aM.

[lonp30BaTbCs NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHHS C HCIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCs MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJBHOIO
TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaJIeIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTe NapayielbHOCTh NPSIMBIX C MOMOIIBI PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsSMOi.

Pemath 3aaun Ha KieTyaToil Oymare.

[IpoBOAUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMHS
yIJOB B TIEOMETPUYECKMX 3aJadyax C UCIOJb30BAHUEM CYMMBI  VYTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpH
IIEpECEUCHUN JBYX NapajulebHBIX NPSAMBIX CeKylled. Pemars npakrudyeckue
3a71a4M Ha HAXOXKJICHUE YTIJIOB.

Bianerp mnoHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMEThb OIpEeneysaTh
OMCCEeKTPHCY yIJla U CepeIUHHBIN MEePIIeHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MecTa TOYEK.

@opMynUpPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. YMETh IIPUMEHATH 3TU CBOWCTBA IIPU
peLICHUH 3a1ay.

Bianetp moHsATMEM ONMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ wueHTp. [lomb3oBarbest akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Bramers noHATHEM KacaTeIbHOW K OKPY)KHOCTH, IOJIB30BaThCS TEOPEMOU O
IIEPIIEHANKYJIAPHOCTH KacaTeIbHOM U paauyca, MPOBEAEHHOTO K TOYKE KaCaHUs.

Ilonp30BaThCA NPOCTEUIIMMHU T'€OMETPUYECKAIMHM HEPAaBEHCTBAMH, IIOHMMATh
UX NPAKTAYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE TTOCTPOCHHUSI C IIOMOLIBIO LIUPKYJI U
JIMHEVKH.

Yurare wHbOpPMAIMIO, TPEACTABICHHYIO B TalnuWIax, Ha guarpaMmax,
NIPEACTABIATh JAaHHbIE B BUJE TaOIMI, CTPOUTH AUArpaMMbl (CTOJOMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MACCUBAM 3HAYEHUH.



OnucelBaTh YW HHTEPNPETHPOBATH  PEAIBHBIE  YUCIOBBIE  JIAHHBIE,
MpeICTaBIICHHbIE B TaOJIMIIAaX, HA AMarpammax, rpaukax.

Hcnonb3oBaTh 111 ONMCAaHMUS [NAaHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU:
cpenHee apu(pMETHYECKOEe, MeAuaHa, HauOoJbllee W HAUMEHbLIEE 3HAUCHUS,
pa3max.

Nmers npencraBieHue O CIyYalWHOM WM3MEHYMBOCTH Ha MpUMEpax LEH,
(¢u3nUecKnX BEJIUMYHMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MNPEJCTaBICHUE O
CTaTUCTUYECKON yCTOMYUBOCTH

K koHmy oOyuenuss B 8 kJjacce OOyYaromMiiCs TMOJYYUT CICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIBHBIC
Yyycia TOYKaMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpumensTr mnoHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIC KOPHH, HCIIOJB3YSl MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBITOJHSITH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEPIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIUX U MaJIBIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeii u creneHeit yucia 10.

AuireOpanyeckue BbIpasKeHU

[IpuMeHATP TOHATHE CTENEHUW C IENbIM IOKa3aTelIeM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C EJIBIM MTOKa3aTeIeM.

BhITIONIHATE TOKJIECTBEHHBIE MPEoOpa30BaHUs PAlMOHANBHBIX BBIPAKECHUIM
Ha OCHOBE TpaBWJI ICUCTBHI HAJl MHOTOWICHAMH U alIreOpandecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PELICHUS pa3IMYHbIX 3a/1a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE, KBaJIpaTHbIC YPAaBHEHUS W PallMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMsl [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET
JI1 ypaBHECHUE WJIM CHUCTEMA YPABHEHUM PELIEHHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoanTh OT cIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TOMOIIBK) COCTABJICHHWS YPAaBHEHHUS WA CUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIA PE3yJIbTAaT.



[IpuMeHsTh, CBOWCTBAa YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M UX CHUCTEMBI, JAaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pENICHUNH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCNOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMS), OINpPENessaTh 3HAuUeHHE (PYHKIUHU IO 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Crtpouth rpaduku dJIeMEHTapHBIX PYHKIIMNA BUAA:

y = kiX, y = X2, y = x3,y = x|, Yy = VX, omucbiBaTh CBOWCTBa YHCIOBON
dbyHkuu no e€ rpaduxy.

Pacno3snaBaTh OCHOBHBIE BHUJBI UYETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUSCKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners monsiTueM cpeHed JIMHUU TPEYroJdbHUKA U Tpameluu, MPUMEHSTh
X CBOWMCTBAa MpU pPEIICHUU TEOMETPHYECKUX 3aaad. [lonp30BaThCsi TEOpeMoit
daneca ¥ TEOPEMOI 0 IPOMOPITUOHATBHBIX OTPE3KAX, MPUMEHATH UX JIJIs PEIICHHUSI
NPaKTUYECKUX 3a]a4.

[TpuMeHsTh NPU3HAKK MOA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit I[ludaropa mng pemieHuss TEOMETPUUYECKUX H
npakThuueckux 3agady. CTpoUTh MATEeMaTHYECKYIH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIVHBI.

Brnanerp TOHATUSIMM CUHYyCa, KOCHMHYca U TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [101b30BaThCAd ATUMU MOHATUAMU ISl PEIICHUS
NpPaKTUYECKUX 3a]1ay.

Beraucnsars (pa3nuaHbIMU CIIOCO0aMM) TUIOMIAAh TPEYTOJIbHUKA U TUIOMIAIH
MHOTOYTOJIBHBIX ~ Quryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMeHsSTh OJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Brnanerp NOHATUSIMM BIHUCAHHOTO W LEHTPAJIbHOIO YIJIa, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, yIiax MEXKAY XOpAaMu (CEKYIIMMHU) U YTIIe MEXKIY
KacaTeJIbHOM M XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUHU 3a]aY.

[IpuMeHsTh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JIs 334 peaibHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (IMOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).



W3Bnekate M mnpeoOpa3oBbIBaTh HMH(POPMALIMIO, MNPEJICTABICHHYIO B BHUJE
TaOJINL, JUarpaMm, rpaukoB, MPEACTABIATh JAHHBIE B BUAE TAaOJIUL], AHArpamM,
rpaduKoB.

OnuncelBaTh JAaHHBIE C TOMOIIBI0 CTATUCTUYECKUX IOKA3aTENIEH: CPEIHHUX
3HAYEHUN U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAHIAPTHOE OTKIOHEHHE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3yibTaTaM U3MEpPEHUN U HAOII0ICHH.

HaxoauTe BEpOATHOCTH ClydyalHbIX COOBITUH B OMbBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OINbITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: AEPEBO CIYy4allHOrO 3KCIEPUMEHTA,
quarpamMMbl DWjiepa, YMCIIOBast IpsiMas.

OnepupoBaTh TMOHATUSMH: MHOXECTBO, IOAMHOXECTBO,  BBIIIOJHSATH
omepalyyd HaJ MHOXECTBAMH: OOBEAWHEHHUE, TIEpeceueHue, JOMOJTHEHHE,
IIEPEUYUCIIATD AJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe Npe/ICTABICHUE MHOXKECTB M CBSI3EH MEXKIY
HUMM JUIsl ONIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YHCIIE IPU PELICHUU 3a]1a4d U3
JIpYyTuX y4eOHBIX MPEIMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce oOydaroniuiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucsa v BbIYMCICHUS

CpaBHUBaATh U YIOPSAAOUYMBATH PALMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonuate  apudmeTHdyeckue JeUCTBUS C PAlMOHAIBHBIMU  YHUCIIaMH,
codeTasl YCTHbIE UM TIUCbMEHHBIE TMPUEMBI, BBIIOJHATh BBIUHCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

Haxomute 3HaueHus CTENEHEW C LEIbIMH IOKAa3aTeisiIMU MW KOPHEW,
BBIYNCIIATh 3HAYEHHS] YUCIIOBBIX BBIPAXKECHUU.

OKpyryisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY pPeE3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBAaApATHBIE YpPAaBHEHUWs, YPAaBHEHMS, CBOISIIUECS K
HUM, pOCTENIIE JPOOHO-pAllMOHATIbHbBIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI ABYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIMHEUHBIM.

Pemiatb TekcTOBbIE 3aJauM  alreOpamyecKuM CHoco0OM C  MOMOIUIbIO
COCTaBJICHUSI YPABHEHHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



M ypaBHEHUE WJIM CHUCTEMA YpPaBHEHUM PEUICHHUS, €CIU UMEET, TO CKOJbKO, W
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pa)kaThb
pEIICHUE HEPABEHCTB HA YMCJIOBOW MPSIMOW, 3aMHUCHIBATH PEUICHHUE C MOMOILBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aMChIBATH PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUN PA3TUYHBIX 3a]1a4.

DyHKUUMA

Pacno3naBath (yHKIMKM H3Y4eHHBIX BUJIOB. [loka3piBaTh CXEMaTHUYECKU

pacroioKeHHe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYCHHUH KO3 (OUIIMEHTOB, OITMUCHIBATH CBOMCTBA ()YHKIIHIA.

Crtpoutb U M300pakarb CXeMaTHUYECKH I'pa@UKW KBaIpPaTHUYHBIX (YHKIHUH,
ONMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3HaBaTh KBaJIpaTHUyHy10 QYHKIHIO 110 (HopMyJie, IPUBOAUTH IPUMEPHI
KBaJpAaTUYHBIX QYHKLIMH U3 peabHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yuc10BbIe M10CJIe0BATEIHOCTH U NIPOTrPeccuu

Pacno3HaBaTh apu(pMETHUECKYI0O U TE€OMETPUYECKYIO IPOrpecCUuu IpHU
pa3HbIX cioco0ax 3a1aHusl.

BbINOMHATE BBIUKCIEHHMS C HCHOJb30BaHHMEM (OpMyln N-ro ujeHa
apupMETHIECCKON U TEOMETPUIECCKON IPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300paxkaTb WIEHBI IOCIEJOBATEIBHOCTH TOYKAMU Ha KOOPAUHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMHU IIOCJIEI0BATEIbHOCTSIMHU, B TOM
quCcIIe 33/1a4d U3 PeabHOM JKU3HHU (C MCIOJIb30BAaHUEM KaJbKYJIsATOpa, HU(PPOBBIX
TEXHOJIOTHUH).

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YTIOB, HAXOIUTh C WX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaNIbKYJISTOPA) TITUHbI
Y YTJIbl 1J11 HETAOJIMYHBIX 3HAYEHU.

[Tonb30oBaThCcss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAXOXJICHHUS COOTHOLIEHWM MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.



Ncnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JJIsI HAXOXKACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJibHUKA («PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX TpHU
pElIeHNH TeOMETPUUECKUX 3a/1au.

Brnanerp moHsTHAMHM — TipeoOpa3oBaHMS — MOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. ITosb30BaThCS CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeThb BBIUMCIATH JJWHBI M HAaXOAUTh YIJbl Yy MOJO0OHBIX (UTYD.
[IpumensTh cBOMCTBA MOMO0OMS B MPaKTHYECKUX 3ajadyax. YMETh MNPUBOAUTH
MpUMEPHI TOT0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MIPOU3BEACHUHU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMU, MOHMUMATh UX TEOMETPUUYECKUN W (PU3HUECKUN
CMBICJI, TPUMEHATh WX B PEIICHUH TEOMETPUYECKUX U (U3UYECKUX 3aj]1ad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pEIIeHNN TeOMETPUIECKUX U MTPAKTHUYECKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JyTU OKPYKHOCTH W PaJIMaHHOW MEpHI yIJia, YMETh BBIUUCIATH ILIOMIAh
Kpyra u ero yactei. [I[puMeHaTs nojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSITH JBHXKECHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOM KM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHHUS
C TpUMEHEHHEM TOJI00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUN (TOJIB3YSACh, TIE
HE00X0UMO, KAJIbKYJIITOPOM).

W3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pPa3TUYHBIX HWCTOYHHMKAX B BUJE TaONuUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BUJI€ TAOJIHII, TUAarpaMm, rpaduKoB.

PemaTte 3amaum OpraHM30BaHHBIM TIEpeOOPOM BAPUAHTOB, a TaKXKE C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX TPABUI U METOJIOB.

Hcnonb30BaTh OMMCATENIbHBIE XapaKTEPUCTUKU JUISI MAaCCHBOB YMCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEJHUE 3HAUYCHUSI U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOTHl 3HAYEHW M 9aCTOTHI COOBITHSI, B TOM YHCJIE TMOJIb3YSCh
pe3yabTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTe BEpOATHOCTH CIyYalHBIX COOBITUN B M3YyYEHHBIX OMBITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITHUSIMH, B CEpHUAX
WCTBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHysun.

NmeTp mnpencraBieHWE O CIy4allHOM BEIMYMHE W O PaCIpEIelICHUU
BEPOATHOCTEMN.



HNmeTs mpenacTaBieHHE O 3aKOHE OONBIIMX YHCENT KakK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OONBIINX YHCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27
AJIreOpANHECKHIC BLPAKCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 Y 20
PABHEHHA 1 HepapercTsa https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 https://m.edsoo.ru/7f415b90
[Ipocreiimume reoMmerpudeckrue GUrypsl u
6 I/I)](;) cBolicTBa. M3me 5HI/Ie rGOMj")r I/I}‘,IpeCKI/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [JOK
! Tpeyrombrticn 22 https://m.edsoo.ru/7f415e2e
8 [TapannensHble NpsMbIE, CyMMa yIiOB 14 bubnunoreka [JOK
TpPEYroJibHUKA https://m.edsoo.ru/7f415e2e
9 OxpyxHOCTb U Kpyr. ['eomeTpuueckue 14 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
10 [ToBTOpeHue, 0000IIeHNEe 3HAHUN 4 Bubmmorexa LIOK

https://m.edsoo.ru/7f415e2e
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11 [IpencraBnenue NaHHBIX 7
12 OnucarenpHasi CTAaTHCTUKA 8
13 CnyyaiiHast ”3BMEHYMBOCTh 6
14 Beenenue B Teoputo rpagon 4
15 BeposTHOCTB M 9acToTa Cy4aitHOTO 4
COOBITHS
16 O0001enne, cucreMaTn3amns 3SHaHUH 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 15
vcra ¥ BeurcaeHus. KBajpaTueie KOpHU httos://m.edsoo.ru/7fA17af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O .0 5
YHIKIHA. LICHOBHBIC HOMITHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
YeTbIpEXYroJIbHUKH 12 1
Teopema daneca u TeopemMa o 15
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MPONOPIHOHATBHBIX OTPe3Kax, NOI00HbIE
TPEYrOJIbHUKH

IImomans. Haxoxxnenue miomanei
TPEYrOJILHUKOB M MHOTOYTOJILHBIX (DUTY.
[Tnomamm mogoOHBIX Guryp

14

Teopema I1udaropa u Hauana
TPUTOHOMETPUU

10

Vsl B OKpyKHOCTU. Brincanssie n
OIIMCAHHBIE YEThIPEXYTOJIbHUKH.
Kacarenbnble k okpyxHOcTH. Kacanue
OKpPY>KHOCTEU

13

[ToBTOpEenue, 0600IIeHNE 3HAHT

[ToBTOpEHme Kypca 7 knacca

OnucarenpHas cTaTUCTUKA. PaccenBanue
TAHHBIX

MmuoxecTBa

BeposTHOCTB city4aitHOTO COOBITHS

Beenenue B Teoputo rpadon

Crny4aiiHple COOBITHS

O0o0011enre, cucTeMaTH3anus 3SHaHUH

Al b~O| D

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmsie | Tpaktuseckue (uudgposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest

1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK

yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK

OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK

yYpaBHEHUU https://m.edso0.ru/7f419d08

bubmuorexa [JOK

4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.e dsogru 17£419408
> Py 10 ! Et?r?sﬂlpllr?:;;g r(3/1§f419d08
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 Et?[?sH;I;T:ciigﬁﬁ £419408
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK

3HaHUU https://m.edso0.ru/7f419d08

Tpuronometpus. Teopembl KOCUHYCOB U 16 1

CUHYCOB. PelieHne TpeyroJbHUKOB

[IpeoOpazoBanue mogodus. Metpuueckue 10 1

COOTHOIIIEHUS B OKPY>KHOCTH

BexTopsl 12 1

JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9

[IpaBunbHBIE MHOTOYTOJBHUKH. [{1Ha 8

OKPY’XHOCTH U IJIOIIaJIb KpyTa.
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Briuucnenue mioniaaen

JIBUKESHHUSI TIIOCKOCTH 6
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 7
3HaHUH
[ToBTOpeHue Kypca 8 kiacca 4
DnemMeHTbl KOMOMHATOPUKH 4
I'eomeTpuueckast BEpOSITHOCTh 4
Wcneitanus bepaymm 6
CnygaitHas BeTMYUHA 6
O6o01enne, KOHTPOJIb 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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