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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISETCS OJHUM M3 OMNOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
oOecrieunBaeT U3yyeHHe IPYTruX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B MOBCETHEBHON JKHU3HU.
PazButne y oOy4aromumxcs Hay4yHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandyeckux abcTpakiui, crnocode OTpaKeHHsi MaTeMaTH4YeCKONW HayKol sBIIEHUH U
MPOLECCOB B MpHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOMAUMBIX JUIsl aJIaliTalldd B COBPEMEHHOM IM(ppoBoM obmmiecTBe. M3ydeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS U BBIBOJBI, (OpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHUE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCs: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUIo, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe mpeAnonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSTEIbHOE pEelleHHWe 3ajad  SBISETCS  peaiu3anuen
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEep)KaTeNbHO-METOANYeCKUe JIuHUM: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA», «DyHKIUNY.
Kaxxgast u3 3TUX cojepkaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYsSI C IpYTUMU €ro JMHUSIMH. B Xoze u3zydenus yuyeOHOro Kypca
00yyaromuMcs IPUXOAMUTCS JIOTHYECKH pacCyX1aTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUYaOIIMMHCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanvie TMHUHN «HHCIa ¥ BBIYACIECHUSD) CITY>)KHUT OCHOBOM JIJIS TaJIbHENUIIETO U3YYECHMS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTUIO Yy  OOyYaroIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(OpMHPOBAHUIO YMEHHs MOJb30BAThCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

CogepxaHue JBYyX anreOpandeckKux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMIUXCS MATEMATHIECKOTO
anmnapara, He0OXOIUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHHs YYE€OHBIM MaTepHai
TPYNIUPYETCS BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa [IEeMOHCTpUPYET 3HAYCHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYeCKUX MOJeJel, OMHUCaHus MPOLECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaum oOydeHust anreOpe BXOAST TakKe JaJIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOO0XOAWMOro, B YaCTHOCTH, JMJS OCBOGHHUS Kypca
uH(DOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxnaeHuid. [IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00y4aroImyMuUCs 3HaHUH 0 PYHKLUAX KaK BaXKHEHIIEH MaTeMaTUYECKOW MOJIENH JUIsl OIIMCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB U sIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABIECHUIN O POJIY MaTEMATUKU B Pa3BUTHH IUBUWIN3ALUH U
KYJIBTYpBHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uumcna W BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aIUCH APOOEH K JPYTOH.
[ToHsiTE pallMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHHE, YIOPSAJOUMBAHUE PAL[MOHAIBHBIX YHUCEIL.
Apudmerndeckue neicTBUA ¢ pallMOHAIBHBIMU YiciIaMy. Pelienue 3a1a4 u3 peaabHON MPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUNM Ha
OCHOBE OTIpPE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33[a4d HAa MPOIICHTHI, PEIICHHUE 33aJad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyIibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
paBuiia npeoOpa3oBaHUsl CyMM U IPOU3BEACHUMN, MPaBUiIa PACKPBITUS CKOOOK M IPUBEIEHUS
NOJOOHBIX CIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BbIUMTAaHUE, YMHOKEHUE
MHOroueHOB. DopMysbl COKpaIIEHHOTO YMHOXEHUS: KBaJpaT CyYMMBbl U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ]ay C TIOMOIIIbIO YPaBHEHH.

JluneitHOe ypaBHEHHE C ABYMs IEepeMEHHBIMHU U ero rpaguk. Cucrema IByX JIMHEWHBIX
YpaBHEHHMI ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHH crocoOOM MOACTaHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexay IByMst
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHBIX 3aBucuUMocTel. [Tlonstue dynkuun. I'padux ¢pynknuu. CorictBa GyHkiuii. JIuneiinas
dynkys, e€ rpapuk. ['padux Gynkuun y = [X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUN 1
CUCTEM JIMHEHHBIX YPAaBHEHUMN.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoMcTBa apupMETUYECKIX KBAJAPATHBIX KOPHEH M UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKeHUSIAJITeOpaniecKue BbIpPaskeHus

KBagpaTHslil TpEXuiieH, pa3io)keHUe KBaJpaTHOTO TPEXUIEHAa Ha MHOKUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

VYpaBHeHMs U HEpaBeHCTBAY pABHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YpaBHEHMI ¢ IByMs TepeMeHHbIMU. [[puMepsl perieHus cucteM HeTMHEMHbBIX ypaBHEHUH ¢ IBYMs
HEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(GYHKINH, OTpaXKaIOUMX peaIbHbIe IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. [paduteckoe pemreHue ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHCIIa, KOHEYHbIE U O€CKOHEYHbIE JEeCATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
YKCEJl U KOOPAUHATHOU IIPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX 4HUCEN, apu(pMeTHUYeCKHe AEUCTBUSA C JAEHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, ITUTEIBHOCTD MPOLIECCOB B OKPY>KAIOILIIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyriIeHue Yuced.
[Ipukuaka v olieHKA pe3yJIbTaTOB BHIYUCICHUIM.

YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUM TpeTbel M 4ETBEPTOM CTEIIEHEW Pa3iloKEHHEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHne cHucTeM JBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienve JMHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOW. PerieHue cucrem JIHMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHKIMNPYHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucioBble nocieoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATeIbHOCTH U IIPOrpecCHu

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyII0ii N-TO UIIeHa.

Apudmernueckas u reomerpudeckas rnporpeccun. opmyisl N-ro uieHa apuPpMeTuyecKoit
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHENHHBIN U 5KCIOHEHIIUAIbHBIA poCT. CII0AKHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX TOCTUKEHUH B APYTUX HayKaX U MPHUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUH, MPOLETyp TPaKIAHCKOIro oO0IiecTBa (HampuMep, BHIOOPHI, ONPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHLIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4acTUE B PELICHUM MPAKTUYECKUX 3a/Jady MaTeMaTH4eCcKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
AKHU3HU Ul YCHEIHON MpodecCHoHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOM TpaekTOpuu oOpa3oBaHMs U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyK/IeHUH, yMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTHUYeCKOl HayKu Kak cepbl 4YeloBEYECKOH MAedITeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIECHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTHYECKON
KyJIbTYpOH KakK CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HABbIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOLIMOHAIBLHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHas pu3nyeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pedieKCHu, TpU3HaHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeKa;

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTHYEeCKHX 3HaHWMH JUIs pelleHHs 3a7ad B o01acTu
COXPAaHHOCTH OKpY’Karolled cpeapl, IUIAHUPOBaHMS IOCTYNKOB M OLIEHKH HX BO3MOXHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM IJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, IOBBIIICHUIO YPOBHA cBoOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HEOO0XOIMMOCTBIO B (DOPMHPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie (HOpMyTupoOBaTh UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHIPUHUMAThH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
dbopMyIUpOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbHI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jornyeckue aJeCTBUSA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
Y CpaBHEHUS, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa3oBbIBATH CYKJIEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTaHHBIX, HAOJMIOJACHUSIX W YTBEPXKICHUSX, IpeliaraTb KPUTEPUU JUIsl BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3bupath 10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUH (TIpsIMBbIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTesIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTPAaNWBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE PacCykICHUS;

BbIOMpaTh crnoco0 pelieHust yuyeOHOW 3ajaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTeJbcKHe 1eiicTBUA.

UCMOJIBb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WHCTPYMEHT  IO3HAHUA,
(bopMyIMpOBaTH BOIIPOCHI, PUKCUPYIONIUE TPOTUBOPEYHE, TPOOIEMy, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh UCKOMOE M JiaHHOEe, (POPMHUPOBATh THIOTE3Yy, apryMEHTHPOBATh CBOIO
MIO3HIINIO, MHECHHE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH ASKCIICPUMEHT,
HEOOJIIIIOE HCCIIEZIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yibTaTaM
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IIPOTrHO3UPOBATH BO3ZMOKHOC Pa3BUTHUC IIPOLECCA, a TAKKC BbIIBUT'ATh ITPCAIIOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
pa3INYHBIX BUAOB U (POPM IpEACTABICHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMyJIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
NMUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXJICHUS C CY)KICHHUSIMH JIPYTHX YYACTHUKOB JTHAIIOTa, OOHAPY)KUBATh Pa3JInuHe
U CXOJICTBO TO3UIUIA, B KOPPEKTHOW (opme (HOpMyIUpoBaTh pa3HOIACHS, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTa, UCCIICOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ YYETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEN ayAUTOPHH;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboTHI, pacrpeesaTh BUABI padoT, TOTOBAPUBATHCS, 00CYKIAaTh IPOIECC U PE3yIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI B IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHl M KOOPJMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHOCOO pemeHus ¢ y4ETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKU, CAMOKOHTPOJSI MPOIEcca M Pe3yibTara PelIeHUs
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLINOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OICHMBATh COOTBETCTBUE PE3yNbTaTa JACATEILHOCTH ITOCTABICHHOMN LENN U yCIOBHUSM,
OOBACHATH IPUYNHBI JTOCTYKEHHS I HEJOCTHKECHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce oOydYarolIMiics TMOMYYHUT CIEAYIOIIUE IpeIMEeTHbIE
pE3yJIbTaThI:

Yucaa U BbIYUCIEHUSA

BoimonHsATe, coueTas yCTHbIE W NMHCbMEHHbIE NPUEMBI, apudmeTnyeckue IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHHs YHUCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HblE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHW JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKcCH YUCeN K Ipyroi (mpeoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yHOPSAJ0YUBATH PALIMOHAIBHBIE YHCTIA.

OKpyriarh yucnia.

BBINONHATE NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYMUCICHUN, OLEHKY 3HAYEHUN YMCIIOBBIX
BI)Ipa}KCHI/II\/JI. BrimoagaTs I[CflCTBI/ISI CO CTCIICHAMM C HAaTypPaJIbHBIMH ITOKA3aTCIISIMU.

[IpuMeHATh NpU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKUTEIHN HATYpPaIbHBIX YHCEIL.

PemaTte NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3AHHBIE C OTHOILIEHHEM BEJIMYUH,
MMPONMOPUHUOHATIBHOCTBIO BCJIMUWH, IPOUCHTAMU, HHTCPIIPETUPOBATE PC3YJIbTAThl PCIICHUS 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anre0OpanyecKyro TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B MpoIiecce
OCBOEGHHS yueOHOr0 MaTepuana.

HaXOI[I/ITB 3HAYCHUA 6YKB€HHI>IX BBIpa)KCHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IICPCMCHHBIX.

BrinonHATe mpeobpazoBaHus LEI0r0 BhIPAXEHUSI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, PaCKPBITHEM CKOOOK.

BpINOAHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOrouYJeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIITh pa3ioKEHHE MHOTOWIEHOB HAa MHOMKHUTEIH C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM O0OIIero MHOXUTEIs, TPYNIHUPOBKU CIaraeMbiX, MpUMEHEHUs: (HOpMyT COKpAIIEHHOTO
YMHOKEHHUS.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOI'OYWICHOB Jid PCEIICHHA PAa3IMUYHBIX 3aaa4 K3
MaTE€MAaTUKH, CMCKHBIX IIPEAMETOB, U3 pea.m,Hoﬁ IMPAKTHUKH.

Hcnonk30BaTh CBOWCTBA CTENEHEH ¢ HATYpaIbHBIMH MOKa3aTeNsIMU AJIs peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHelHBIE ypaBHEHUSI ¢ OJHOM IMEPEMEHHOM, MPUMEHSS MpaBuia Mmepexoaa OT
UCXOJHOTO YypaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YUCIO KOpPHEM
YpPaBHEHUS.

[TpumensTh rpaduueckre METObI MPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIOLUIMXCS peIIEHUEM JMHEHHOTO ypaBHEHHUS C IBYMs
[IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucreMbl IByX JIMHEHHBIX YPaBHEHUH C JIByMs II€PEMEHHBIMHM, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NpeAcTaBiIeHUs M aHaIW3a MHPOPMALMU, U3BIEKAaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy obOydyeHuss B 8 kJiacce 0oOydyarOImMICS TOJYYUT CIEAYIOMUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcronb30BaTh HavalbHBIE IPEACTABICHUSA O MHOXKECTBE JCWCTBUTEIBHBIX YMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPU HEOOXOIUMOCTH KAJIbKYJISTOP, BHIIOIHATH PeoOpa3oBaHUs BEIpaKEHUH,
COJIepKalIMX KBaJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHel yncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpyMeHsTh TOHSATHE CTENEHH C IeJIbIM TI0Ka3aTelieM, BBIMOJHATh IpPeoOpa3oBaHUs
BBIPKEHMM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PackmnanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEH.

[TpumeHsTh peoOpa3oBaHMsI BHIPAKEHUH JIJIs1 pElICHUs pa3IMYHbIX 3a7a4 U3 MaTeMaTHUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHUS H HEPABEHCTBA

Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UYUCIE C
IpUMEHEHHEM IrpauyecKuX MpeacTaBlIeHUH (YCTaHaBIMBAaTh, HIMEET JIM ypaBHEHHUE HITU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amaddl K e€ anreOpanyeckod MOJAEIU C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIH CHCTEMbl YpaBHEHUWH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHUMAaTh ¥ HCTIONB30BaTh (DYHKIIMOHATIBHBIC TOHATHUS | SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), OTIPEIEIATh 3HaUCHHE (PYHKIIUH 110 3HAUYCHHUIO apTyMEHTa, ONPEIEISTh CBOMCTBA
byHKIMY 10 e€ rpaduky.

Crpouts rpaduku dIeMEHTApHBIX (YHKINUN BUIA:

y = ki, y = x2, y = X3,y = |x|, Y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kJjacce OOydarOUIMICS MOJYYUT CICAYIOIIUE TMPEAMETHBIC
pe3yIbTaThI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETIICHEH C IENIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIISATH 3HAUCHUS
YHCJIOBBIX BBIPOKEHHIA.

OKpyrisaTh JCUCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPUKUAKY pPE3yJbTaTa BBIYHCICHUH,
OIICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemath THHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, yPABHEHUS, CBOISIIUECS K HUM, IPOCTEHTITHE
IpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

Pemrate TekcToBBIe 3amauM  anreOpandecKMM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH TIpOCTEiiIMe UCCIEA0BAHNUS YPAaBHEHUH M CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBIMBATh, HIMEET JIM ypaBHEHHE HITH CHCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKITFOYAIOIIIE KBaIPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacrnio3HaBaTh QpyHKIIMN U3y4EHHBIX BHIOB. [ToKa3bIBaTh CXeMAaTHYECKH PACIIONIOKEHHE Ha

KOOPJAMHATHOM M10ckocTH rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHUMOCTH OT 3HAYCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOIMCTBA

GyHKIHA.



Ctpouts u nM300paXkaTh CXeMaTW4YeCKH TpadHMKH KBAaAPATUYHBIX (DYHKIWH, OMHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apuMeTHUECKYI0 ¥ T€OMETPUYECKYIO MPOIPECCHU MPH Pa3HBIX CIOco0ax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTA TOYKAMH HAa KOOPIMHATHON MIIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIHHOCTSAMH, B TOM YHCJIE 3a/1a91 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 httns://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 0000UIeHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 3 0

I[TPOT'PAMME



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 KUIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ncia v BeluuciaeHus. KBaapaTrHele KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHUsI. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 DyHkuui. OCHOBHBIE NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o .4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 3 0

[TPOTPAMME



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 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
o 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 bubnmorexa LIOK
3HAHUM https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbI YPOBEHB: YUEOHUK, 7 Ki1acc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TemsikoBckoro C.A., AkimorepHoe o01iecTBo «M3aaTenbeTBo
«ITpocsenienue»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi YpOBEHB: YUeOHHK, 8 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noja pex.
TensikoBckoro C.A., AkinonepHoe o01miecTBo «M31aTenbCcTBO
«IIpocsemenne»

* Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIl YpOBEHb: yUeOHHK, 9 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noja pes.
Tenskockoro C.A., AkimonepHoe o01ecTBo «M31aTenbcTBO

«IIpocsemienue»

METOJINYECKHUE MATEPHAJIBI JIUISA YUUTEJIA
https://uchitel.club/

https://edsoo.ru/metodicheskie-materialy/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://school-collection.edu.ru/
https://resh.edu.ru/

https://educont.ru/



MHWHHUCTEPCTBO ITPOCBEIIEHUSI POCCUICKOMN ®EJIEPAIIUNA

MunucTepcTBO 00pa3oBanus u Hayku Camapckoii o0JiacTu

I[enapTaMeHT oﬁpasosafmﬂ AJMUHUCTPAIUU TOPOACKOI'0 OKpYyra ToabsTTH

PACCMOTPEHA
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UHQOPMATHKH

IIpotoxoa Ne 1 ot 30.08.2023 r.

MBY «lIlIkoJa Ne 59y

INPUHATA

Ha 3aceJaHuHu
ITegarornueckoro Coseta

Yupexaenus

IIporoxoa Ne 23 ot 30.08.2023 r.

PABOYAS ITPOTPAMMA

(ID 1218133)

YTBEP/KIEHA

Hupexrop MBY «IlIkona Ne 59
E.H. Poxxko

IIpuxa3 Ne 280 ot 30.08.2023 r.
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yueOHoro kypca «I'eomerpus»

1u1st oOyyarommxcst 7-9 kKjiaccoB

ToabsaTTH, 2023



INOACHUTEJIBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYUTh H3y4YE€HUE CBOWCTB U pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoKeHUe, ONUPACTCd Ha JIOTMYECKYlO, NOKa3aTeNIbHYI JIMHUIO. LleHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKI0YAETCsl B TOM, YTO O0yJarOLIHiics
YUUTCS TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJMTH
paccyKIeHUs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienbio u3yyeHusi reOMETPUH SIBIISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELIEHUHN KaK MaTEMAaTUYECKUX, TaK U MPAKTUYECKUX 3aa4, BCTPEYAIOIIUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YUThCS ONPENEIUTh I€OMETPUUECKYI0 (Urypy, OMHMCaTh CIIOBaMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IUIOIIAIb 3€MEIbHOIO Y4aCTKa, paCCUNTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOemnsi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMUCIMTENbHAS JIMHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOIr0 XapakTepa o0ydyarolUNcs YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeabHbIX
JKU3HEHHBIX CUTYyallUd, IPOBOAUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOIO
pe3yJbTara.

KpaiiHe BaXHO NOJUEPKHUBATH CBA3M T€OMETPUU C JAPYIMMU Y4E€OHBIMHM IpEIMETaMH,
MOTHUBUPOBATh  MCIIOJIB30BaTh  ONpEACNCHHUS  TIeOMETpPUYEeCKUX  (QUryp U  TOHATHIH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYyYEHHBIX YMEHUH B (PU3MKE U TEXHUKE. DTH CBsI3U Haubosee
ApKO BUJHBI B TeMaX «Bektopb», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema [Iudaropay.

VYueOHblit Kypc «I'eoMeTpus» BKIIOYACT CIENYIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKaHUS:
«'eomerpuueckue ¢Gurypsl M uX CBOWcTBa», «l3MepeHHe TIeoMeTpUYeCKUX BEITUYHUHY,
«/lekapToBBl ~ KOOpAMHATBI HA IJIOCKOCTW», «BekTopbl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeobpazoBaHus OTOOUS.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHple nmoHsTHs reomeTpun. Touka, mpsimasi, OTpE3OK, Jyd. Yroin. Buasl yrios.
BeprukaneHple UM CMEXHBIE yIubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMmmMeTpun
B OKpPY>KaroIleM MUpE.

OcHOBHBIE ITIOCTPOEHMSI C TIOMOILBIO LIUPKYJIS ¥ TUHENKHU. TpeyronbHuk. Beicota, Meaunana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpHU3HAKM DPABHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajieNbHbIX NpsiMbIx. CyMMa yrioB TpeyrojbHuKa. BHeminue
YTIIBbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYIOJIBHOIO TPEYTOJBHUKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMoyTONBHBIN TPEYTOJIbHUK € yTiaoM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U 60iblIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccekrpuca yria M CEpeIUHHBIN NEPIEHIUKYIAp K
OTpE3KYy KaK reOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, MX CBOMICTBa. B3anMHOe pacrosiokeHne
OKpYXHOCTH U npsiMoit. KacarenpHas u cexy1as K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.

Bnucannas u onucanHas OKpYKHOCTH TPEYroJIbHUKA.
8 KJIACC

YersipéxyronpHuku. llapamnenorpamm, e€ro mpusHakd W CBOMCTBA. YacTHBIE cCilyyau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Merton yaBoenus menuansbl. lleHtpanbHas cummerpus. Teopema QPaseca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tpamnenuu. LleHTp Macc TpeyroibHuKa.

[TogoGue TpeyroapHUKOB, KodpdunmenT nomodus. [Ipusnaku mogoOus TPEyroJIbHHUKOB.
[TpumeHeHne NoA00MS IPU PELLICHUH PAKTUYECKUX 3a/1a4.

CgpoiicTBa miomaaeil reomerpudeckux ¢uryp. @opmynbl A IUIOMAAM TPEYTroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAAeH MOJ0OHBIX QUTYp.

Brruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. Ilpumenenune teopemsl [udaropa npu penieHnn NpakTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIVIa MpPSMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

Brniucannbsie M LEHTPAJIbHBIE YTJIbI, YTOJd MEXKIY KacaTeIbHOW W XOPAOW. YTJbl MEKIY
XOpAaMHU U CeKyLIUMH. BricaHHble U ONMCaHHbIE YETHIPEXYTOIBHUKY. B3aMHOE pacnoioskeHne
IBYX OKpyxHocTel. Kacanue okpyskHocteil. O01me kacaTenbHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC



Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansgpHoe Mpou3BeIeHHEe BEKTOPOB, IPUMEHEHHUE ISl HaX0XKJIeHUs JJIMH U YTIIOB.

JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH. YpaBHEHUS TMPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEpPECeUEHUE OKPYKHOCTEH U MpsMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajtycHas u paguaHHas Mepa yria,
BBIUKCJICHHE JUIMH IYT OKpYykHOCTel. [Inomanps kpyra, cektopa, cerMeHTa.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUTyp (3JIeMEHTapHbIE IPECTaBICHNUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBI OCBOCHHS MpPOrpaMMbl y4eOHOTO Kypca «leomerpus
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTUE B PELICHUM NPAKTUYECKUX 3a]a4 MaTEeMaTHYECKOH
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM WHJMUBHUAYaJbHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak cdepbl UYelOBEUECKOH AeAITeTbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATEIbCKON JIeATETbHOCTH;

6) pusuveckoe BocnuTaHNE, POPMHPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECaX CBOETO 3/I0POBBS, BEACHUS
310pOBOT0 O00Opa3a >KU3HU (3I0pOBOE MUTAaHKUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
peryinsipHasi (puznyeckasi akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCU, IpU3HaHUEM
CBOETO IMpaBa Ha OMHMOKY U TAKOTO e MpaBa JPYTroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpYKarolleil cpejpl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY’KAIOMIEH Cpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBUAX HeOHpel[eJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHHA cBoOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOPMYyITUPOBATh UJICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
dbopMyIUpOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3zoBrble Jioru4eckue AeiicTBuA:

® BBUIBISITh M XapaKTEpU30BaTh CYLICCTBEHHBIC NMPU3HAKM MAaTEMATUYECKHX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAYy MNOHATHIMH, (OPMYJIMPOBATH ONpEAETICHUS IOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKaUU, OCHOBAHUS ISl 0000IIEHUS 1
CpPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

® BOCIPUHHMMATh, (OpMyIUpOBaTh U NPeoOpa3OBHIBATh CYXKACHUSA: YTBEPIUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

e BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NpeIlaratb KPUTEPUU Ui BBIABICHMS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTWKH, JAETYKTUBHBIX U HMHJYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUHN (IIPSIMbIE U OT IPOTHUBHOIO),
MPOBOAMUTH CAMOCTOSATEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaTeMaTUYecKuX (akKToB,
BBICTpauBaTh apryMEHTallI0, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh CrnoOcO0 pemeHus y4eOHOM 3aaaduu (CpaBHMBATh HECKOJBKO BapHAHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C YYETOM CaMOCTOSITENBHO BBIJICIEHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarenbckme 1eiCTBUS:

® CMOJNIB30BaThb  BOMPOCHI  KaK  MCCIENIOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS,
(dbopMyIIMpOBaTh BOIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHMUE;

® [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJOKHBIM HKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEI0BAHUE MO0 YCTAHOBICHUIO 0COOCHHOCTEH MaTeMaTH4eCcKOro 00beKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOATENIBHO (POPMYIUPOBATh 00OOIIEHNUS U BBIBOABI 10 PE3YJIbTaTaM NPOBEAEHHOTO
HaOJIOAEHUS, UCCIIEOBAaHUs, OLICHUBAaTh JIOCTOBEPHOCTb IIOJyUYEHHBIX DPE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



IMPOrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLECCA, a TAKKE BEIABUI'aTh ITPEAIIOIOKCHHUA O
€T0 pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OpMy MpeACTaBIeHUS WH(POPMAIMH U WILIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (DOPMYyITUPOBATh CYXJICHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOK TOYKY 3pPEHHsSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHHs 3a/Ja4d, KOMMCHTUPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 0OCYKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOW TEMBbI, MPOOICMBI,
perraeMoii 3a1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXJICHUS C CY)KIICHUSIMH JAPYTUX YYaCTHUKOB JIaJiora, OOHApYKUBATh Pa3InIKe 1
CXOJICTBO TIO3MIIUH, B KOPpPEKTHOH (opme (HopMyIupoBaTh pasHOINIACUS, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEHICHUS 3aJa4d, SKCIIEPUMEHTA, WCCIICIOBAaHUS, TPOCKTa,
CaMOCTOSITEIILHO BBIOMpATh (opMar BBICTYIUIGHHS C yYETOM 3aa4 Npe3eHTANH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U MCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW M MHAUBHUIYAIbHON pabOTHI MpH
pelIeHNH yIeOHBIX MATEMaTHICCKHIX 33]1aY;

MPUHUMATH IIeJIb COBMECTHOM AESITeNbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboTBhI, pactpeesTh BHIBI PabOT, JOTOBAPUBATELCS, 0OCYKIATh MPOIECC U PE3yJIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboTsl (00CykIeHusI, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh paOOTHI M KOOPJIUHUPOBATH CBOM JCHCTBUS
C IPYTUMH YICHAMH KOMaH]IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaj[a B OOIIHI MTPOIYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranusanus:

CaMOCTOSITENIFHO COCTABJIATh IUIaH, alTOPUTM pelleHHus 3ajaud (WIM ero 4YacTh),
BbIOMpaTh CcHocoO pemeHuss ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATh BAPUAHTHI PELICHUU C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL TpoIecca M Pe3yJsibTara perieHus
MaTeMaTH4YeCKOM 3aauM;



® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadl, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE PE3ysbTaTa ACATEIBHOCTHU IMOCTABICHHON LEIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKCHHUS 1IEJIH, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CJEIYIOIIUE NpPEAMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh UW3ydeHHbIE TI€OMETpPUYECKHE (UIYpbl, ONpPENeNiTh HUX B3aUMHOE
pacrosioxkeHue, n300pakaTb FeOMETPHUECKUE (PUTYPBI, BBEITIOIHATH YEPTEIKH MO YCIOBHIO 331a4H.
W3mepsaTs NMHENHBIE U YIVIOBBIE BEJIMYUHBL. Pemars 3a1aun Ha BBIYHUCICHUE UIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenatb rpyOyl0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEabHON KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

Ctpoutp 4epTeXH K FeOMETPUUECKHUM 3a/1a4aM.

ITosnp30BaTbCsd NpU3HAKAMU PAaBEHCTBA TPEYrOJIbHUKOB, MCIIONB30BaTh IPU3HAKU H
CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBONTE JTIOTHUYECKHE PACCYKICHHS C HCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs IpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOTO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a/ad.

Onpenensatb NapauIeIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYTrOoM IMPsIMOM.

Pemiats 3a1aun Ha KieT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHS YIJIOB B
F€OMETPHUUYECKHX 3aJ1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX MPH MIEPECCUEHUH IBYX MapajuIeIbHbBIX MPSAMBIX ceKyIlel. Pemarp
IIPaKTUYECKUE 3a7a4¥ Ha HaXOKICHHUE YIJIOB.

Brnaznetp nmoHsATHEM IreOMETPUYECKOT0 MECTA TOUEK. Y METh ONpPEAesATh OMCCEKTPUCY yriia
Y CEPEIMHHBINA MEPIEHAUKYIISIP K OTPE3KY KaK FTE€OMETPUUYECKHE MECTA TOYEK.

DopMyIMpPOBATH ONPEACIICHHUS] OKPYKHOCTH M KPYra, XOpAbl U JuaMeTpa OKPYKHOCTH,
MIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUHU 3a1a4.

Bnaners NnoHsATHEM OINMCAHHOM OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HAaXOIUTh €€
ueHTp. Ilonp3oBaThecs GakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYroJIbHUKA [IEPECEKA0TCs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBIE IEPIEHINKYJSAPbl K CTOPOHAM TpPEYrOJIbHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Bmamers noHsATHEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOM O
NEPIECHIUKYJIAPHOCTH KacaTEIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

[Tomp30BaTbcd  NPOCTEUINMMH  T€OMETPUYECKMMM  HEPABCHCTBAMHM, IIOHMMAaTh HX
MIPAaKTUYECKUM CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOIIBIO LIUPKYJIS U TUHEHKH.



K xoniy obOydyeHuss B 8 kJiacce 0OOydYarOMMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pE3yJIbTaThI:

Pacnio3snaBath OCHOBHBIE BHJbI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJIb30BAaThCA HX
CBOICTBaMH NPU PELICHUH FT€OMETPUUECKHX 3a7au.

[IpuMeHsTh CBOICTBAa TOUKHM MEpecedeHHs] MequaH TpeyrojbHUKa (LIEHTpa Macc) B
pelIeHny 3aj1au.

Bnaners nonsitueM cpeaHell JIMHUM TPEYTOJIbHUKA U Tpamneluu, IPUMEHSATh UX CBOMCTBA
IpU pelIeHUd TeoMeTpuueckux 3anad. llomp3oBaThesi Teopemoir Paneca U TeopemMoil O
MPOMOPLUUOHAIIBHBIX OTPE3KAX, MPUMEHSATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh pU3HAKK TTO100US TPEYTOJIbHUKOB B PEIICHUHM T€OMETPUUECKUX 3a/1au.

[Tonw3oBatbest Teopemoii [Tudaropa asst pemeHns reoMeTpUIECKUX U MPAKTUIECKHUX 3a71ad.
Ctpouth MaTeMaTHYECKYIO0 MOJEIb B MPAKTHYECKHUX 3a/1a4aX, CAMOCTOSITENILHO JIeJaTh YepPTEXK U
HAXOJHUTh COOTBETCTBYIOIIHE JITTUHBI.

Bragerp mOHATUSMU CHUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro YyIyla MNpSMOYTOJbHOTO
TpeyroibHuKa. [101630BaThCS STUMU MTOHATUSMH VIS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnsate  (pa3nuyHBIME - ClIOcOO0aMM)  IUIOHIAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX  Guryp (moyb3ysch, TIJA€ HEOOXOAUMO, KalmbKyasTopoM). I[IpumeHsTH
MOJIy4YEeHHBIC YMEHHUS B MPAKTUYECKUX 3aa4ax.

Bragerp NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yIiaxX MEeXIy XOpJaMu (CEKYIIMMHU) U YTIe MEXIy KacaTeabHOU U XOpI0i Mpu
PEIICHNH T€OMETPUUECKUX 3aad.

Braners moHATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[IpuMeHsTh TONyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYEeCKHE MOJETH s
3a/1a4 peasbHOU )KM3HU U MTPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM O00us
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0UMO, KAJIbKYJISITOPOM).

K xoniy obOydyeHuss B 9 kJjacce 0OO0ydYarOIMMICS TMOJYYUT CIEAYIOMIUE MPEIMETHBIE
pEe3yIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMH OCTPBIX YTIIOB, HAXOUTH C UX TTIOMOIIBIO Pa3IUnYHbIC
SJIEMEHTBI TMPSAMOYTOJLHOTO TPEYTrOJbHUKA («PElIeHHE MPSIMOYTONBHBIX TPEYTOIBHHUKOBY).
Haxonuts (¢ moOMOIIbIO KaTbKYJSTOPA) JJIMHBI U YTIIBI TSI HETAOJWYHBIX 3HAUYCHUMN.

[Tonb3oBaTbest hopMysIaMy TPUBEIEHUSI 1 OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM
JUTSL HAXOXKIAEHUSI COOTHOIIEHUH MEXI1y TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB ISl HAXOX/ICHUS PA3IUYHbBIX 3JIEMEHTOB
TPEYTOIbHUKA («pElIeHNEe TPEYTOJLHUKOBY»), NMPUMEHATh MX TMPH PEIICHUH T€OMETPUUECKHUX
3az1ad.

Bragets nmoHsTHSIME TIpeoOpa3oBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX
¢uryp. [lonp30BaThCsi CBOMCTBAMU MOJ00USI TPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIATh JJIUHBI U
HaxOJIUTh YIJIBl y TOO00HBIX (uryp. [I[puMeHsTh CBOMCTBA MOAO0MS B MPAKTHYECKUX 3aavax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

ITonp30BaTbCsa TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThbCcst BEKTOpPaMH, TOHUMATh HMX TEOMETPUUYECKUA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEIICHUH TEOMETPUYeCKUX W (u3mueckux 3amad. [IpuMeHsTh cKaaspHOe
MIPOU3BE/ICHNE BEKTOPOB ISl HAXOXKICHUS JJIMH U YTJIOB.



[Tonp3oBaTbcss METOJOM KOOpPAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUIIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI TyTH
OKPY>XHOCTH M PpaJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IJIOLIAJb Kpyra MW €ro 4acTew.
[TprMeHATH MOJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH JBWKCHUS IUIOCKOCTH B
IIPOCTEUINX CIIyYasiX.

[TprMeHATH NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH I
3ajjad peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUMCIEHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIOJIB3YSCH, I7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOT'PAMME

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiine reomeTpuyecke GUrypsl u
1 I/If cBoiicTBa. M3me :HI/IG reOMi I/I}EII;CKI/IX 14 bubmmorexa [JOK
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2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 bubnnorexa [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmmoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
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I 4
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OBUIEE KOJIMYECTBO YACOB I10 68 2 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [JOK
1 q 12 1
CTRIPEXYTOLHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 15 bubmmorexa [JOK
POTIOPHL P > 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[1nomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 bubmorexa HOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema IIudaropa n Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTH. Bricanssie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
6 II 000 4
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 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 KUIIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. TeopemMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHyCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 Bbu6moteka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12
CXTOpHL https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[MHA
5 OKpPY’KHOCTH M TUIONIalb Kpyra 8 brbmmorexa LTOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bubmmoteka IIOK
1
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 bubmmoteka IIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 9 0

I[MTPOT'PAMME



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
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MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMUMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUHN, TaK U UX POJIM B 00Opa30BaHUH,
HEOOXOIMMOM KaXKAOMY 4enoBeKy. Bozpacraer uucio npodeccuii, npu oBiIaeHHH KOTOPBIMU
Tpedyercst xopomias 0a3oBas IMOATOTOBKAa B OOJACTH BEPOATHOCTH U CTATHUCTUKM, Takas
HOJArOTOBKA Ba)KHA JUIsI IPOAOJDKEHMs OOpa3oBaHMs W JUIsl YCHEHIHOM HpodeccHOHaIbHON
Kapbephl.

KaxxpIil 4esloBEeK IIOCTOSHHO IIPUHUMAET DPEIICHWS Ha OCHOBE HMMEIOIIUXCS y HETo
JAHHBIX. A 1711 OOOCHOBAaHHOI'O MPUHATHS PELIEHHUS B YCIOBUSAX HENOCTaTKa WM H30BbITKA
uHpOpMaLlMM HEOO0XOAMMO B TOM YHCJIE XOpPOIIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHNUE.

HMIMeHHO TMO03TOMY OCTpPO BCTajla HEOOXOAWMOCTH CQOPMHPOBATH Y OOYYAIOLIMXCS
(YHKLHMOHAJIBHYIO TPaMOTHOCTb, BKJIOYAIOLIYyI0 B ce0f B KauecTBe HEOTheMJIEMOMH
COCTAaBJIAIOLICH yMEHME BOCHPUHUMATb M KPUTHYECKH aHAIU3UPOBaTh HH(OPMAIHUIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OopMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
peabHBIX MPOLIECCOB M 3aBUCUMOCTEN, IPOU3BOANTH IIPOCTEHIINE BEPOATHOCTHBIE PACYETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM MpHHLUUIAMHU cOOpa, aHanmu3a u
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cpep *KU3HM OOIIeCTBa U TroCyJapcTBa MpPUOOIIAeT
oOydaromuxcsi K OOIEeCTBEHHbIM HHTepecaM. l3ydyeHue OcHOB KOMOWMHATOPUKHU pa3BHUBAET
HAaBbIKM OpraHu3aluu mnepedopa M MoJcY€Ta yucia BapUaHTOB, B TOM YHCJIE B MPHUKIAIHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMM TEOpPHUH IpadoB CO3MAET MaTeMaTHUECKUN (QYHIAMEHT IS
dopMHpoOBaHUS KOMIETEHIMH B obOsacTh HHPOpMATUKM M LU(poBbIX TexHoiorui. Ilpum
U3YYEHUHU CTaTUCTUKM W BEPOATHOCTH OOOralaloTCs MpPEACTaBICHHUsS OOydYarolMxcsi o
COBPEMEHHOM KapTMHE MHpa W METOJlaX €ro HCCIEOBaHMs, (POPMUpPYETCS] NOHMMAHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBHO 3HAUYMMON HH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILUICHHUS.

B coorBercTBUM C JaHHBIMU LEISIMH B CTPYKType IpOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh M CTATUCTHUKa» OCHOBHOIO OOIIEr0 00pa3oBaHUsl BBIJIEIECHBI CIEAYIOLIUE
coJiepKaTeNbHO-MeToAuUecKkre TuHuN: «IIpeacraBnenne NaHHbIX U ONMCAaTeIbHAs CTATUCTUKAY,
«BeposTHOCThY, «DeMeHTb KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoy.

Conepxanne nuHuM «lIpencraBieHne AaHHBIX M OMMCATENbHAs CTATUCTHUKA» CILYXKUT
OCHOBOI 111 (pOpMHUPOBaHUS HABBIKOB padOTHlI ¢ MH(OpPMALMEN: OT YTEHHUS M UHTEPIpPETAlUuU
uHpoOpMalMy, TpEACTaBICHHOW B TabimuIax, Ha JguarpaMMax M rpadukax, 10 cOopa,
IIPEJICTABJICHNS] U aHAJIN3a JaHHBIX C UCIOIb30BAHUEM CTaTUCTUYECKUX XaPAaKTEPUCTUK CPEAHUX
U pacceuBaHus. PaboTas ¢ maHHBIMH, OOydYarolIuecs y4yaTcs CUMTBHIBaTh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAThb U KPUTHKOBATh MPOCTEHIINE TMIOTE3bl, Pa3MbIIUIATH
HaJ (pakTOopamu, BHI3BIBAIOIIUMHI U3MEHYUBOCTD, M OIIEHUBATh X BIUSHUE HAa pacCMaTpUBacMble
BEJIMYUHBI U NIPOLIECCHI.

WHTyuTUBHOE  MNpEACTABICHUE O  CIy4allHOM  W3MEHUYMBOCTH,  HCCIEAOBaHUE
3aKOHOMEPHOCTEM M TEHIEHLMI CTAHOBHUTCS MOTHMBHUPYIOLIEH OCHOBOW i U3Yy4YEHUS TEOPUHU
BEPOATHOCTEHU. bosbIIOE 3HAaYeHHME UMEIOT NPAKTUYECKUE 3alaHus, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMU BEPOATHOCTHBIMU MOJECIISIMH.

[ToHsATHE BEPOSATHOCTH BBOAMTCS KAk Mepa IMpaBlIonoaodus cirydaitHoro coobitus. Ilpu
U3y4eHUH y4yeOHOro Kypca o0ydaromuecs: 3HAKOMATCS ¢ MPOCTEUITNMH METOIaMU BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHBIX KCIEPUMEHTaX ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJAMU,



BEPOATHOCTHBIMU 3aKOHAMM, IMO3BOJISIOUIMMHU CTaBUTh U pemiaTh Oojiee CIoXKHbIe 3amaun. B
y4eOHBIH KypC BXOJSAT HauyajdbHbIE MPEJCTABICHUS O CIy4YaWHBIX BEJIIMYMHAX U UX UYHUCIOBBIX
XapaKTEpUCTUKAX.

B pamkax yueOHOro Kypca OCyIIeCTBISeTCS] 3HAKOMCTBO 00YYaIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OIEpalUSIMU HaJ, MHOXECTBAMH, PACCMATPUBAIOTCA MPUMEPbl NMPUMEHEHUS s
pelieHns 3ajad, a TaKKe HCIOJIb30BaHUS B JPYTUX MaTeMaTHUECKUX KypcaX U Y4eOHBIX
npeaMerax.

B 7-9 xnaccax u3ydaercs yueOHBIM Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBIN
BXOJAT paszzensl: «lIpeacraBieHue JaHHBIX U OMHCATEIbHAs CTaTHCTHUKA», «BeposTHOCTHY,
«INeMeHThl KOMOMHATOPUKNY, «BBeneHne B Teopurto rpadosy.

Ha uzyuenue yuebHOro kypca «BepostHOocTh U cTatuctuka» orBogurca 102 uaca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Henenmio), B 9 kiacce — 34 gaca
(1 gac B HEnEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBinenue NaHHBIX B BHUJAE TaOuul, guarpamm, rpadukoB. 3amnoiHEHHE TaOJHil,
YTEHHUE U MOCTPOCHHUE AMArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYroBbiX). UTeHue rpadukoB
peanbHBIX TporeccoB. V3pnedeHue MHPOPMALUU U3 OUArpaMM M TaOJHIl, MCIOJIB30BaHHUE U
UHTEPIIPETALNS TAaHHBIX.

OrnucarenbHas CTaTHCTUKA: CpeiHEe apuMeTHUecKoe, MeuaHa, pa3Max, Haubombliee u
HauMeHbIlIee 3HaYeHUs] Ha0opa YUCIIOBBIX aHHBIX. [IpuMeps! ciry4yaifHON N3MEHYHBOCTH.

Cry4aiiHblif KCIepuMEHT (OIBIT) U Ciiy4yaiiHoe coObiTHe. BepositHOCTh U "acTtoTa. Posb
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie W B oOmecTBe. MoHeTa U
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. Crenens BepmuHbl. Yucio pédep u cyMMapHasi CTeTIeHb BEPIIIHH.
[IpeacraBnenne o cBszHoctu rpada. llenu m uuxnsl. [lytu B rpadax. O6xoxn rpada (3iaepos
nyTh). [IpencraBnenne o6 opueHTUpPOBAaHHOM rpade. Pemenne 3aqad ¢ moMopto rpagos.

8 KUIACC

[IpencraBieHne naHHBIX B BUJE TAOJIUI], JUArpaMm, rpadukoB.

MHOX€ecTBO, 3JEMEHT MHOXECTBA, IOJAMHOXecTBO. Omepanuu HajJd MHOXKECTBAMU:
o0ObeMHEHHEe, IepecedyeHue, jonoigHeHue. CBOMCTBa omepauuii  HajJ  MHOXECTBAMHU:
NIEPEMECTUTENIBHOE,  COYETATENIBHOE, PACHpPENEIUTENbHOE, BKIOueHus. Mcnonb3oBaHue
rpauueckoro NpeCTaBI€HNUsS MHOKECTB JJIs ONMMCAaHUs PEAJIbHBIX MPOIIECCOB U SIBICHUN, IpU
peLIeHNH 3a]1a4.

N3mepenune paccenBaHus AAaHHBIX. JlMcCIepcUss M CTaHJAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OnemMeHTapHble COOBITHS cCilydailHOro ombita. CiywaiiHele coObITHS. BepositHocTH
coObITHi. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSAMHU. CiyuyailHbl BBIOOP.
CBsi3b MEXJy MaJlOBEpOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B HPUPOJE,
00I11eCTBE U HayKe.

HepeBo. CBoiicTBa 1epEBbEB: €INHCTBEHHOCTh ITyTH, CYIIIECTBOBAHNE BUCAYEH BEPILMHBI,
CBS3b MEX]y YHCIOM BepmMH U uucioMm pé&bep. IlpaBuino ymHoxkeHus. Pemenue 3anmad c
MOMOIIBIO TpadoB.

[TpotuBononoxkHuble coObITHSA. Jlunarpamma Diinepa. OObenauHeHHE U IepecedeHue
coObiTuil. HecoBmecTHble coObiTHA. DoOpMyna CIIOKEHUS  BEpOSTHOCTEH.  YcCIOBHas
BepoATHOCTb. [IpaBuio ymHoxenus. HesaBucumbie coObitus. [IpencraBinenue skcnepuMeHTa B
BHJIE JepeBa. PelieHne 3a1a4 Ha HaXOXKJIEHUE BEPOSITHOCTEN C MOMOUIBIO JIEpEBA CIYyYalHOTO
AKCIIEPUMEHTA, IUarpaMm ODUiepa.

9 KUIACC

[IpencraBienue JaHHBIX B BUAE TaONull, qUarpamm, rpa@ukoB, MHTEPIPETALUs JaHHbBIX.
UreHue U MOCTpOeHUE TA0HII, AUArpaMM, TpahUKOB MO PEATbHBIM JTaHHBIM.

[TepecranoBku u ¢akropuan. CoderaHus u 4uciIo codetaHuid. TpeyronpHuk I[lackans.
Pemenue 3aa4 ¢ uCnosp30BaHuEeM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. Ciy4ailHbI BBIOOP TOUKH W3 (DPUTYpHl HA TUIOCKOCTH, W3
OTpEe3Ka U U3 IyT'H OKPYKHOCTH.



UcnbiTanue. Ycnex u Heynada. Cepus UCOBITaHUN 10 TIepBOro ycrnexa. Cepusi UCIbITaHHUI
bepnymnu. BepositHocTH cOOBITHI B cepuy MCTIBITAaHUN bepHyIm.

CrnyualiHas BEIMYMHA M pPACIpENEICHHE BEpOSATHOCTEM. MareMaTuueckoe OXHIaHuE U
mucnepeus. [Ipumepel MareMaTH4ecKoro OXHAAHUA KaK TEOPETHYECKOrO CPEIHEro 3HA4YeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIIyYalHOW BEIMYMHBI «YUCIIO YCIEXOB B
CepUH UCHBITAaHUN bepHymum.

[TonsiTue o 3akoHe OGombIIMX yuces. M3MepeHue BeposTHOCTEH ¢ MOMOIIBIO YacToT. Ponb
Y 3Hau€HHE 3aKOHa OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA <«BEPOATHOCTbD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS IMPOTpaMMbl y4eOHOro kKypca «BeposTHOCTH u
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpEca K MNPOLUIIOMY W HACTOSAILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHUEM K JOCTHKEHHSIM PpPOCCUMCKMX MAaTEMATUKOB U POCCUHCKOMN
MaTE€MaTUYeCKOW IKOJIbI, K UCIIOJIb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAyKax U MPUKIAAHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro IpaB.,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEyp TPaKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIMUIIOB B JIEATEIIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOMN
HaIPaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HH VIS YCIICITHOM MPpo¢eCcCHOHANBHON JEATEILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaIbHOW TPAeKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIUTAHUE:

CITOCOOHOCTBI0O K DMOIMOHAIBHOMY M ACTETHYECKOMY BOCHPHUSTHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUH, YMEHUIO BUJETh MAaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTaIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX NpeACTaBlieHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEIOBEKa, MPHUPOABI W OOIIECTBA, NOHUMAaHUEM
MaTeMaTHYECKOM HayKH Kak cQepbl YeJOBEYECKOW MAEATeNbHOCTH, 3TAamoB €€ pPa3BUTUSA U
3HAYUMOCTH JIJIs1 pa3BUTHUS LIMBUIM3ALNHN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMHM HAaBBIKAMU
HCCIIEIOBATEIILCKOM AEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (oOpMHUpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOIMOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 3J0POBOr0 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATUN U
OTIIbIXa, peryyspHas (Qu3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pediieKcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eJI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTalle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUUM IS pelleHus 3aaad B o01acTu
COXPAHHOCTH OKpYXalollei cpefbl, MJIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCIIEACTBHUIA ISl OKPYKAIOMIEH Cpebl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYECKHUX
poOJIeM U yTeH UX PEIICHHUS;

8) amanTanus K N3MEHAIUMCS YCJI0BUSAM COUMATbHOH M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPEICIIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JroJied, mpuoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIICTCHIIUU U3
OTIbITA JIPYTHX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie (GOpMyIUPOBATH UACH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYID CHUTYallMI0, BOCIHPHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
nencTBUsl, POPMYITHPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATHI
ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

Ba3oBble joruveckue aeicTBUA:

® BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy MOHATHUAMH, (POPMYIHPOBATH OIpPEAEICHUS TOHATHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KI1acCU(DUKAIINHA, OCHOBAHUS JIJIsI OOOOIICHUS 1
CpaBHEHHUSI, KpUTEPUU TTPOBOIUMOTO aHAIIN3a;

e BOCIpPHUHHUMATh, (HOPMYIHPOBATH M NMPEOOPa30BBIBATH CYKICHUS: YTBEPAUTENbHbIE U
OTpUIATCIIBHBIC, CIUHUYHBIC, YHACTHEIC U O6HH/IG, YCJIOBHEIC,

® BBIABJIATH MATEMATUUYCCKHUEC 3aKOHOMEPHOCTHU, B3aMOCBA3U U IIPOTUBOPCUUSA B (baKTaX,
JaHHBIX, Ha6J'IIO)IeHI/I${X N YTBCPXKIACHUAX, IMpEajaratb KpUTCPUW OJId BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e JlenaTh BBIBOJBI C UCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, JECTyKTUBHBIX U HHIyKTUBHBIX
YMO3aKIIOYCHNH, YMO3aKITIOUSHHUI TI0 aHAJIOTHH;

e pa30buparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIPSMBIEC U OT IPOTUBHOTO),
MNpOBOAUTL CaMOCTOSATCIBHO HCCIOXHBIC OOKAa3aTCJIbCTBA MATCMATHYCCKUX q)aKTOB,
BBICTPAaWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIC PACCY KICHHS;

e BEIOMpaTh crmocod pemnieHUsT y4eOHOM 3amadu (CpaBHMBAaTh HECKOJBKO BapHAHTOB
pelieHus, BEIOMpaTh Haubojee MOAXOAAIIUN C Y4ETOM CaMOCTOATEIbHO BbIIECICHHBIX
KPUTEPHUEB).



Ba3zoBrble ucciaenoBareLCKue AeiiCTBHA.

UCIIONIb30BAaTh  BOMPOCBI  KaK  HCCJICNOBATEIIbCKUH  MHCTPYMEHT  IMO3HAHUS,
(dbopMyIIMpPOBATh BOIPOCHI, (PUKCUPYIOLTIHE MPOTHBOPEUUE, TPOOJIEMY, CAMOCTOSATEIHHO
YCTaHABIIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apTyMEHTUPOBATH CBOIO
MO3UIIMIO, MHCHUE;

MPOBOAMTH II0 CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJOXKHBIA DKCIECPHMEHT,
HEOOJIBIIIOE HUCCIICJIOBAHKE [0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOM;

CaMOCTOSITENILHO ~ ()OPMYIUPOBAaTh  OOOOIIEHHS W  BBIBOJIBI MO  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOICHUS, MCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEAOIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4H;

BbIOUpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTABICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WLTIOCTPUPOBAThH PelIaeMble 3a/1adyu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHMBATh HAJE&KHOCTh MHPOPMAIUHU 1O KPUTEPUSAM, IPEJIOKEHHBIM YUUTEIEM WIH
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBLIC y‘-leﬁl—ll)le aelcTBHUA:

BOCIIPUHUMATb U q)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBETCTBHUH C YCIIOBUAMH U LECIISIMU
oOlIeHus], SICHO, TOYHO, T'PAaMOTHO BBbIpaXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHHA IO XOA4Yy PCIICHHA 3aJa4d, KOMMCHTHUPOBATH
MOJTyYEHHBIN Pe3yNbTaT;

B X0JIe OOCYKIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TE€MBbI, MPOOIEMBI,
peliaeMoii 3a/1aun, BHICKa3bIBaTh UJIEU, HAIICTICHHbIE Ha TIOUCK PEIIEHUs, COMOCTaBIATh
CBOM CYXXJIEHUS C CYXJEHUSIMHU JPYTUX YYaCTHUKOB JIUanora, 0OHapyKUBaTh pa3indue
U CXOJICTBO IIO3WIIMH, B KOPPEKTHOH (opme G(opMynHpoBaTh pa3HOTIACHS, CBOH
BO3PaKCHUS;

MPEJICTaBISITh PE3yIbTAThl PELICHUS 3aJa4d, SKCIIEPUMEHTa, WCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (PopMar BBICTYIUICHHS C y4€TOM 3aad MPE3eHTAlUd U
0COOEHHOCTEH ay TUTOPHH;

MOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHAUBHIyaIbHOM pabOTHI MpH
pelIeHrnr yueOHbIX MaTeMaTHUeCKHX 3a7ady;

IIPpUHHUMATh LEJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH OpraHU3alUuIo COBMECTHOU
paboThl, pacpenensaTh BUILI pPadOT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (popMax padboThl (00CYyX)AeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBITOTHATH CBOIO YacTh pabOTHl M KOOPIUHUPOBATH CBOM JICHCTBHSI
C APpyruMH WICHAMU KOMAaH/bI, OICHUBATL KAYCCTBO CBOCI'O BKJIaJa B O6IJ_II/If/'I MMpOAYKT
10 KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE 1eliCTBUS

Camoopranusaunus:
® CaMOCTOSATENILHO COCTaBJIITh IUIAH, AJITOPUTM pelIeHUs 3amadd (WM ero 4YacTh),
BBIOMpaTh CHOCOO pEmeHUS ¢ YYETOM HMEIONUXCS PECypCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C y4ETOM
HOBOI MH(pOPMAITUH.
CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTEJJIEKT:
® BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpPOIEcca M Pe3ysibTaTa PelieHUs
MaTeMaTHYeCKOM 3aa4uH;
® [pPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELICHUM 337a4d, BHOCHUTH
KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBHE PE3ysibTaTa JAEATEIbHOCTH MOCTABJIECHHOMN LIEJU U YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTHKEHHS 1EJIU, HAXOIUTh OIUOKY, AaBaTh
OILICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce OOydYaroIIMiics TMONYYHUT CIEAYIOIIUE IpEeIMETHBIC
pE3yJIbTaThI:

Uurare uHpOpManuio, NMpeACTaBICHHYI0 B TalOiuIax, Ha JAMarpamMmax, MpeACTaBIsTh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE) IO
MacCuBaM 3HAYEHUH.

OnuceiBaTh M HMHTEPIPETUPOBATh peajbHbIE YHUCIOBBIE JAHHBIC, MPE/ICTABICHHBIE B
Tabynuax, Ha AMarpaMMax, rpadukax.

Hcnonp3oBaTh 171 ONHMCAHMS JAHHBIX CTaTHUCTUYECKUE XapaKTEPUCTHKHU: CpeaHee
apupmMeTHuecKoe, MeuaHa, HauOoJblllee U HaUMEHblIIee 3HaYeHUs, pa3Max.

Hmetp mpexacraBieHue O Cillyd4ailHOW HM3MEHYMBOCTH Ha MpHUMEpax LEeH, (U3NYECKUX
BEJIMYMH, AaHTPOMOMETPUYECKHUX JIaHHBIX, HMMETh MPEACTAaBIEHUE O CTAaTUCTUYECKOMN
YCTOWYUBOCTH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CJEIyIOIIUE MpeIMETHbIE
pE3yJIbTaThI:

W3Bnexkate u mpeoOpa3oBbiBaTh HMHGOPMAIMIO, TPEACTAaBICHHYI0 B BHJE TaOJHII,
nuarpamm, rpaukoB, MPeACTaBIsATh JaHHbIE B BUJIE TaOIUI], TUarpamMm, rpauKos.

OnucelBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHUX MTOKA3aTeIe: CpEAHNX 3HAUEHUN U Mep
paccenBaHusl (pa3max, AUCIIEPCUS U CTAaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4YacTOThl YHUCIOBBIX 3HAYEHMH M YacTOThl COOBITUH, B TOM 4YHUCIE IO
pe3yibpTaTaM U3MEPEeHU U HaOII0ICHUH.

HaxonuTe BEpOATHOCTH CiIyd4allHBIX COOBITUH B  ONBITAaX, 3HAas BEPOSTHOCTU
DIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXKHBIMHU JIIEMEHTapHBIMHU
COOBITUSIMH.

Hcnonp3oBarh rpaduyeckue MOJENH: JIEPeBO CIy4YailHOTO SKCIIEPUMEHTA, JUarpammbl
Dlinepa, ynuciaoBas npsmasi.



OnepupoBaTb NOHATHAMH: MHOMKECTBO, ITOJIMHOXKECTBO, BBINOJHATH ONEPALUN HAJ
MHOXECTBaMU: O0BEIMHEHHUE, MepeceueHue, IOMOTHEHHE, TEPEUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBate rpaguueckoe MPEeICTaBICHUE MHOXECTB U CBA3CH MEXIy HUMHU I
ONHUCAHMs NPOLECCOB U SABJICHWM, B TOM YHCIE IPHU PEIICHUM 33had M3 APYyrux ydeOHbIX
IIPEAMETOB U KypCOB.

K konmy oOyuenuss B 9 kjacce oOydarommiics MOMYYHUT CJEIYIOIIUE NpPEIMETHBIE
pE3yJIbTaThI:

W3Bnekatb U 1peoOpa3oBbIBaTh HH(GOPMALMIO, TNPEACTABICHHYIO B  Pa3IMYHBIX
UCTOYHMKAX B BHJE TAaONHWI, AUArpamMm, IpauKoB, MPEICTABIATH JaHHBIC B BUAE TaOJHIL,
auarpaMm, rpadukos.

Pemate 3amauM OpraHu30BaHHBIM 1EepeOOPOM BapUAHTOB, & TAKXKE C HCIOJIb30BAHHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcronb30BaTh ONMUCATEIbHBIE XAPAKTEPUCTUKHU JUIsI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YUCJIE CPEHUE 3HAUYCHUS U MEPbl PACCEUBAHMS.

HaxonuTh 4acTOThl 3HAYEHUH U 4aCTOThI COOBITHS, B TOM YHUCIIE MOJIb3YsICh pe3yIbTaTaMU
POBEIEHHBIX U3MEPEHUIN 1 HAOIIOCHUH.

HaxomuTe BeposATHOCTH ciydyallHBIX COOBITHHM B HM3yYEHHBIX ONbITaX, B TOM 4HCIE B
OMbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSIX UCIIBITAHUN JI0 MEPBOTO
ycrexa, B cepusix ucnsitauuii bepryim.

HMmeTs npeacTaBlIeHUE O CIIy4aliHON BEIMUMHE U O PaCIpEIEIICeHUH BEPOSITHOCTEM.

HmeTh mpencTaBieHHe O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJly4aliHOM M3MEHYUBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 1
Omncareibhas CTaTHCTHi 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CayHaiias H3MCH'{HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M yacToTa CIly4aitHOTroO 4 1 bubnnorexka [JOK
COOBITUA https://m.edsoo.ru/7f415fdc
N bubnuoteka [JOK
1
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 httos://m.edsoo.ru/7FA15fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropene kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTUKa. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosiectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB city4aiiHOTO COOBITHUS 6 1 https:/m.edsoo.ru/7fA17fb2
bubmuorexa [JOK
B 4
> BE/ICHNC B TCOPHIO IPao https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Carysaitiibie cOOLITHS 8 https://m.edsoo.ru/7f417fb2
N bubnuotexa [JOK
7 4 1
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI httos://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! TMosropenne kypea § inacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 4 1
DIIEMEHTH! KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 Hernrrasis beprysumn 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catyainas Benunna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 10 1
Oobmernue, KoHTpO: https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTika. BeposTHOCTh U cTaTUCTUKA: 7-9-¢ Kiacchl: 0a30BbIi YPOBEHbD:
y4eOHHK: B 2 HacTax, 7-9 knaccel/ Beicorkmii U.P., Slmenko U.B.; mox pen.

Amenxo N.B., Akunonepaoe odmectBo «M3narensctBo «IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
https://uchitel.club/

https://edsoo.ru/metodicheskie-materialy/

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru/

https://resh.edu.ru/

https://educont.ru/



