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PaGouas mporpamMma 1mo maTeMaTHKe Ha YPOBEHb OCHOBHOT'O
o011ero oopazoBaHus

IlosicHuTeIbLHAS 3aMUCKA

PabGouas mporpamma pazpaborana mo maremaruke /-9 kiaccel (0a30BBI YpOBEHB) Ha
OCHOBe (heqiepasibHONM 00pa30BaTEIHLHOM MPOTPaMMbl OCHOBHOTO 0011ero 0Opa3oBaHus (MpUKa3
MunuctepctBa npocsenieHuss PO or 18.05.2023 Ne 370) B coorBercTBUU ¢ [lonoxeHuem o
pabounx mporpaMMax y4eOHBIX MpPEIMETOB, Y4YEOHBIX KypcOB (B TOM YHCJIE€ BHEYPOUHOM
NEeSTeNbHOCTH), y4eOHbIX Moayieil B coorBercTBUM ¢ TpeboBanusimu OI'OC u OOII
HavyaJIbHOTO O0IIEero, OCHOBHOTO 001Iero u cpennero obmero obpazosanus (I[Ipukaz MOY CIII
Ne 6 o1 30.08.2023 Ne 234)

AJiredpa sBIIIETCSI OJIHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMS: OHA
obecrieunBaeT HU3YUYCHHUEC APYTUX AUCHUILINH, KaK CCTCCTBECHHO-HAY4YHOI'O, TaK U TYMAaHUTApHOTO
IIUKJIOB, €€ OCBOEHHME HEOOXOIUMO ISl TIPOJIOJKEHHUST 00pa30BaHUs U B TIOBCEIHEBHOW KH3HH.
Pa3Butne y oOywaromuxcs Hay4YHbIX TMPEACTABIEHUN O TMPOUCXOXKIACHUU U CYIIHOCTU
anreOpandeckux aOCTpakiui, croco0e OTpaXeHUsT MaTEeMaTHYeCKOW HAyKOW SBJICHHHA U
MPOIIECCOB B TPUPOJEC H OOLIECTBE, POJIM MATeMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM
MO3HAHWU M B TIPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS M KAa4eCTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(ppoBOM oOmiecTBe. M3ydyeHune
anreOpbl oOecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHSI, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JCWCTBUSL U BBIBOJIbI, (POPMYIIMPOBATH yTBepKAcHUA. OCBOCHUE Kypca anreOphl oOecreunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHHUSI OOYYalONIMXCS: OHH HCIOJIB3YIOT JICAYKTHBHBIC U
WHIYKTHBHBIE pacCyXJCHUs, 0000IICHNEe U KOHKPETH3aIUI0, a0CTparupoBaHWE W aHAJIOTHIO.
OOyueHnune anreOpe MpearnoyiaraeT 3HAYUTEIBHBIH OOBEM CAMOCTOSTEIFHOU JEATEIBHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE pEIICHWE 3ajad  SBJSICTCS — peaju3armeit
JESTETPHOCTHOTO MPHHIIAIA 00YUCHHUSI.

B crpykType mporpammbl y4eOHOro Kypca «AureOpa» Jisi OCHOBHOTO OOIIEro
0o0pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAKOT COJCp)KATeIbHO-METOquuecKie JmHuu: «Yucina u
BBIUMCIICHUSY, «AJreOpanveckue BBIPAKCHUS», «YPAaBHCHHS M HEPABEHCTBa», «DYyHKIUUY.
Kaxxias u3 3THX COAepIKaTeIbHO-METOJMUECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET
W3yUYEHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €r0 JIMHUSAMHU. B Xo/1e u3ydeHus yueOHOTO Kypca
00y4aroIuMCcs IPUXOAUTCS JIOTUIECKH PACCyXIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
s3bIK. B CBSI3UM € 3THM B IporpaMmy yueOHOTO Kypca «AsreOpa» BKIHOUYEHbI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHYeCKOro 0Opa3oBaHUs |
CIOCOOCTBYIOIIUE OBNAJACHUIO OOYYAIOIIMMHUCA OCHOB YHUBEPCAIBHOTO MaTeMaTUYECKOTO
s3pika. CoaepKaTeNbHOM U CTPYKTYPHOUM 0COOEGHHOCTHIO yueOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepkanue nauHHM «YHcClIa W BBIYUCICHUS» CIY)KUT OCHOBOW ISl JajbHEUIIETO
U3yUYeHHs] MaTEeMaTHUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AJTOPUTMAMHU, a TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XU3HHU. Pa3BUTHE MOHATHS O 4YMCIIC HA YPOBHE
OCHOBHOTO 001ero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U MPPALMOHATIBHBIMUA YHCIIAMHU,
(dhopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHUE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeIHeMY 0011eMy 00pa30BaHHUIO



Cognepxanue HOByX anreOpamuecKux JHHHA — «AJreOpandecKkre BBIPAKCHHS» U
«YpaBHEHUSI ¥  HEPABEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydYarOLIUXCS
MaTeMaTHUYeCKOro ammapara, HEoOXOJAMMOTO s PEIICHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MPEIMETOB M MPAKTHKO-OPHUEHTUPOBAHHBIX 33a71a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs
yueOHBIH ~ MaTepuan TPYNINHPYETCs BOKPYr  pallMOHANBHBIX  BhIpaXeHwWd.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMATHUKH KaK SI3bIKa JJIs MOCTPOCHUS MAaTEMaTHYCCKUX MOJICICH,
OTIMCAHUs MPOIIECCOB M SIBJICHUH pealbHOTO MHpa. B 3amaun oOyuenus anredpe BXOIAT TakkKe
JNabHEUIIIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YAaCTHOCTH, IS
OCBOCHHUS Kypca WH(POPMATUKHA, ¥ OBJIAJCHUC HABBIKAMH JCIYKTHUBHBIX PACCYXICHHIM.
[IpeoOpazoBanre CHMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BHTHIO BOOOPAXKECHMS, CIIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPYECTBY

Conepxxanne GyHKIIMOHATBHO-TpAQUUECKOW JIMHUM HAIEJICHO Ha TOJy4YeHue
00yJaroIMMHUCs 3HaHUM O QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJIETH ISl OTIMCAHMS
W UCCJIENOBAHMUS PAa3HOOOpPA3HBIX IMPOIECCOB M SBJICHHN B Mpupoje u odOmectBe. M3ydeHue
Marepuana CIoCOOCTBYET pPa3BUTHIO y OOYYarONIMXCS YMEHHS WCIOJIb30BaTh pa3iudHbIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYCCKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE TIPEIICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTHU [IHBHIIN3AIIAN
U KYJIBTYPBI.

CornacHo ydeOHOMY TutaHy B 7-9 kiaccax wu3ydaercs Y4YeOHBIM Kypc «Anaredpay,
KOTOPBIA BKJIFOYAET CIEAYIONINE OCHOBHBIC Pa3/elbl conepikaHus: «Yucia W BBEIYUCICHHS,
«AnreOpanyecKkre BBIPAKCHHS», «YPaBHCHHUS W HepaBeHCTBay, «DyHkimmy. OOmiee Yuciio
4acoB, PEKOMEHIOBAHHBIX JUI U3YUEHUS YIeOHOTO Kypca «Anredpay, — 306 yacoB: B 7 Kjaacce —
102 gaca (3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 vaca B Hezento), B 9 xiracce — 102 gaca (3
yaca B HEJIENIO).

I'eomeTpusi KaK OJIMH U3 OCHOBHBIX Pa3eiiOB MIKOJbHOW MAaTE€MaTUKH, UMEIOLIUN CBOEH
Lenbl0 00ecrneunTh H3Y4YeHHE CBOMCTB W pasMepoB (UTyp, UX OTHOIICHHH M B3aHMMHOE
pacIoyOKEHNEe, ONUPACTCS HA JIOTUYECKYIO, JOKA3aTENbHYI JHHHUIO. LIeHHOCTh H3ydeHus
T€OMETPUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs 3aKIFOYACTCS B TOM, YTO OOYYarOIIHIACs
YUHUTCSI MPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHHUS, CTPOUTHh JIOTUYECKHE YMO3AKIIIOUEHHS,
JIOKa3bIBaTh MCTUHHBIE YTBEPXKICHHUS U CTPOUTHh KOHTPIPUMEPBI K JOKHBIM, IPOBOJIUTH
paccyXJeHUs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTOopoil 1IEHHOCTBIO UM3Y4E€HHMs] TEOMETPHM SIBJISETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA IIPU PEIICHUN KaK MAaTEeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUYAOLIUXCS
B peasibHO ku3HU. O0yJaromuics J0JKEH HAYYUTbCS OMPEICIUTh TEOMETPUUECKYIO PUTYDY,
ONMCaTh CJIIOBAMU JaHHBIM 4YepTEX WIM PUCYHOK, HAWTU IUIONIAJb 3E€MEJBbHOIO Y4acTKa,
paccuuTaTh HEOOXOJUMYIO IIMHY ONTOBOJOKOHHOTO Kabens WM TpeOyemble pa3Mephl rapaxa
JUIs aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpPAasi, BBIYUCIUTENbHAS JIMHUA B H3yYCHHUH
reoMerpun. Ilpu pemeHun 3agad MPaKTHUECKOTO XapakTepa OOYyYaloIIUKCS YYUTCS CTPOUTH
MaT€MAaTHYECKUE MOJEIHN pPEAJbHbIX KU3HEHHBIX CUTYyallMii, I[POBOAWTH BBIYUCICHHUS U
OLICHMBATh aJICKBaTHOCTH MIOJIyUEHHOTO PE3yJIbTaTa.

KpaiiHe Ba)kHO MOUEPKMBATH CBSI3U I'€OMETPUM C JAPYrUMH y4eOHBIMU IpeIMEeTaMH,
MOTHBHMPOBaTh  HCIIOJIb30BaTh  ONpEIENCHHs  TIeOMETpUYeCKUX (GuUryp ¢ HOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHE MOTYYEHHBIX YMEHHH B (PU3MKE U TEXHUKE. DT CBSI3U Haubosee
SpKO BUJIHBI B TeMax «Bekrops», « TpUroHoMeTpuuecKkue COOTHOIIEHU», «MeTo1 KoopauHaT»
u «Teopema Iludaropa». YueOHbIi Kypc «I'eoMeTpus» BKIIOYAET CIEIYIOUINE OCHOBHBIE
pasgensl  conepxanusa: «l'eomerpuyeckue (GUIypel M UX CBOMcTBa», «l3mepeHue
TFEOMETPUYECKUX BEIMUYUH», «JleKapTOBbI KOOpAMHATHI Ha IUIOCKOCTH», «BekToph»,
«JIBM>KEHUS TIIOCKOCTHY, «[IpeobpazoBaHust MOI00M.

O011Iee YMCI0 YacoB, PEKOMEHIOBAHHBIX JUISI U3V4YEHUs yueOHoro Kypcea «l'eomMeTpusy, —
204 yaca: B 7 xnacce — 68 yacoB (2 yaca B HeJienro), B 8 kiacce — 68 yacos (2 yaca B HEAEIIO), B
9 kmacce — 68 yacos (2 yaca B HEIETIO).




B coBpemenHoM 1m(}ppoBOM MHpEe BepPOATHOCTb W CTATHCTHKA TPUOOPETAIOT BCE
OO0JIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS NMPAKTHUECKUX MPHIOKEHUH, TaK M UX POJH B
oOpa3oBaHuM, HEOOXOIMMOM KaXIOMYy ueloBeKy. Bospacraer uwmcino mnpodeccuii, mnpu
OBJIAZICHUU KOTOpPBIMU TpeOyercsi Xopoiuasi 0a3oBasi MOATOTOBKA B 00JAcTH BEPOSITHOCTH U
CTaTUCTHKH, Takas TOATOTOBKA Ba)KHA ISl MPOJOJDKEHHUS 00pa3oBaHWs M Ui YCIICUTHOU
npodeccHoOHaTBbHON Kapbephl.

Kaxnplii yenoBek MOCTOSHHO IPUHUMAET PELIEHHs HAa OCHOBE MMEIOLIUXCS Yy HEro
JaHHbIX. A 11711 0OOOCHOBAHHOIO NPUHATHUS PEUIEHMs] B YCIOBHUSAX HEJOCTAaTKa WM H30bITKA
nHboOpMaMd HEOOXOJAWMO B TOM YHCIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

NmenHo mosTOMy OCTpO BCTala HEOOXOAUMOCTh CHOPMHUpPOBATH y OOYUAOIIMXCS
(YHKIMOHAJIBHYIO TpPaMOTHOCTb, BKIIIOYAIONIYyI0 B ce0d B KauecTBE HEOThEMIJIEMOM
COCTaBIISIOLEH YMEHHE BOCHPUHUMATh U KPUTHUYECKH aHaJIUW3UpOBaTh HHGOpPMAIUIO,
MPEJICTAaBICHHYI0 B pa3IU4HbIX (OpMax, MOHMMATh BEPOATHOCTHBIM XapakTep MHOTHX
peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOIUThH POCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4Y€OHOM Kypceé C OCHOBHBIMH MpHUHIMIAMH cOoOpa, aHaiau3a u
MIpe/ICTaBICHNs] JAHHBIX M3 Pa3IMYHBIX cdep KU3HM OO0IIecTBa U TrocylapcTBa MpHOOIIaeT
oOyuaronuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOWHATOPHKU pPa3BUBAECT
HaBBIKM OpraHU3aluu nepedopa M Mojacy€Tra 4Yucia BapUAaHTOB, B TOM YHCJIE B MPUKIATHBIX
3ajjayax. 3HaKOMCTBO C OCHOBAaMH TEOPHUH rpadoB co3qaéT MaTeMaTHUeCcKui (pyHIaMEHT IS
¢dbopMupoBaHMsT KOMIleTeHIMII B oOmactu WHGOpMAaTUKU U LUGPOBBIX TexHonoruil. [Ipu
W3YYEHUHU CTaTHUCTUKM M BEPOSITHOCTH O0OOTalaloTCsl MPEJCTaBlIeHUs OOy4aroumxces o
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro uccieloBaHus, GOpMHpYyeTCs MOHUMAaHHUE POJIH
CTaTUCTUKM KaK HCTOYHMKA COLMAIBHO 3HAYUMON MH(POPMALMU M 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOT'O MBIIIJICHUS.

B cooTBeTrcTBUM ¢ JaHHBIMH LEISAMH B CTPYKType INporpaMMbl y4eOHOro Kypca
«BeposTHOCTE M CTaTUCTHKAa» OCHOBHOIO OOIIero o0pa30oBaHMs BBIJIEJIEHBI CIEAYIOIIUE
cojJiepKaTenbHO-MeToInuecKue JInHuM: «lIpeacraBieHne JaHHBIX M ONMCATENbHAS CTATUCTHKAY,
«BeposTHOCTEY, «DNeMEeHTbl KOMOMHATOPUKN», «BBeneHne B Teoputo rpagoBy.

Conepxxanune nunHumn «lIpencraBieHre JaHHBIX M ONMCATENIbHAS CTATHUCTUKA» CIYXKHT
OCHOBOH U1 (hOPMUPOBAHMS HABBIKOB pabOTHl ¢ MHPOpPMALME: OT YTEHUS U UHTEpIpeTaluu
uHboOpMalMY, NPEACTAaBICHHOW B Tabaumax, Ha JuarpaMMax M rpagukax, 1o coopa,
IIPEJCTABICHUS U aHAJIN3a JAHHBIX C MCII0JIb30BAHUEM CTATUCTHUECKUX XapaKTEPUCTUK CPEIHUX
u paccenBanus. Pabortas ¢ paHHBIMHU, OOy4aroluecs: ydyaTcs CUMUTBHIBATH M MHTEPIPETHPOBATH
JIaHHBIE, BBIIBUraTh, apryMEHTHPOBATh U KPUTUKOBATh MPOCTEHINE TMIIOTE3bI, PAa3MBILUIATh
HaJl (haKTOpamMH, BbI3bIBAIOIIMMU U3MEHUMBOCTh, U OLIEHUBATh WX BIIMSHHUE Ha pacCMaTpUBaeMble
BEJIMYUHBI U [IPOLIECCHI.

WHTynTHBHOE  MpejAcTaBI€HUWE O  CIy4yallHOH  M3MEHYMBOCTH,  HCCIEIOBaHME
3aKOHOMEPHOCTEH M TEHAEHIMI CTaHOBUTCS MOTHUBUPYIOILEH OCHOBOM AJsl M3y4EHUsS TEOPUHU
BEpOATHOCTEH. bBosblioe 3HaueHHMEe UMEIOT NPAKTUYECKUE 3aJaHMsl, B YaCTHOCTU OIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHe BEpPOSATHOCTH BBOAMTCS KaK Mepa IpaBaonoaodus ciaydaitHoro coOwrtus. Ilpu
U3yYeHHH y4eOHOro Kypca oOydarolmuecs: 3HaKOMATCS ¢ MPOCTEHITUMHU METOAaMU BBIYHCIICHUS
BEPOSITHOCTEN B CIIy4alHBIX KCIEPUMEHTaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJIaMH,
BEPOSATHOCTHBIMU 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oosee ClIoXHbIE 3agaud. B
y4eOHBI Kypc BXOJST HadalbHbIE NMPEJICTABICHHUS O CIy4alHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYUAIOIIMXCSl C MHOYKECTBAMHU
U OCHOBHBIMHU ONEpalMsIMH HaJ] MHOXECTBAMH, PACCMATPUBAIOTCSA NMPUMEPHI NMPUMEHEHUS IS
pelieHust 3agad, a TakXkKe HCIOJb30BaHUS B JPYrUX MaTeMaTHUECKUX Kypcax M YueOHBIX
IpeaMeTax.

VYuuTbiBasgs METOAMYECKHE PEKOMEHJALMU 110 BBEJIEHUIO Kypca «BeposTHocTh H
CTaTUCTHKa»  IpeaMera «Matematuka» B 00m[e00pa3oBaTENbHBIX  OpraHU3aIMIX




Bonrorpaackoii obmactu B 2023-2024 yde6HOM roxy, cocraBiueHHble KopanéBoit I'.U.,
JOKTOPOM TEI.HayK, JOIIEHTOM, AUpeKTopoM lleHTpa maremartmueckoro oOpazoBanus ['AY
JIIO «Bourorpaackoil akajgeMuu TOCISAUIZIOMHOTO OOpa30BaHUs» MPOTrpaMMoOl y4eOHOTO
npeamera "Marematuka" u QenepanbHbBIM y4eOHBIM IIAHOM Ha 0a30BOM U YIIIyOJCHHOM
YPOBHSIX TIPEAYCMOTPEHO BBIACICHHE M H3ydeHus ydeOHoro kypca "BeposrHocts u
cratuctuka" 1 yaca B Hezemo yueOHOTO BpEMEHHU, HaurHasi ¢ 7-ro Kjacca.

CornacHo "MeTOIMYECKUM PEKOMEHJAMAM TI0 BBEACHUIO (elepalbHbIX OCHOBHBIX
obmieoOpazoBarenbHBIX TporpamMm’ (mucbMo MunucteperBa mpocsemenus ot 03.03.2023 Ne
03-327) mnpemnaraercsi BBECTH OCOOBIH TOPAIOK Y4eOHOTO IUIAHMPOBAHUS MpEaAMETa
"Matemaruka" (IepexoJHbIi EPUO).

B 2023-24 yu. rony ywamuecs 8-9-x kiaccax M3y4arOT MAaTeMaTHKy B COOTBETCTBHH C
paHee yTBEpKJAEHHBIMH OO0IIe00pa30BaTeIbHBIMU OPraHU3alUsIMU  Y4e€OHbIM IUIAHOM U
pPOrpaMMaMH.

N3yuenue kypca "BeposSTHOCTh M CTATUCTUKA" ydalIUMHKCS 7-TO KJacca B MEPEXOHBIN
MIepUO/1 Hallle 00pa30BaTENbHOE YUPEKACHUE B CBSI3U C OTCYTCTBHEM YUEOHHKA 110 BEPOSTHOCTH
M CTaTHUCTUKE pealn3yeT 10 BTOPOMY BapuaHTy: 2 daca B HENENI0 Ha Y4eOHBIH Kypc
"T'eomerpus"; — 4 yaca B HeZeno Ha yueOHbIN Kypc "Anrebpa" (MHTerpauus Kypca aiareopsl C
KYPCOM BEPOSTHOCTH M CTATUCTHKH )

Conep:xanue yueoHoro npeamera ajareopa 7 KJIACC

Yucsia 1 BBIYUCTCHHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0J] OT OJHON (OpMBI 3amucu ApoOer K
npyroii. [loHsATHE palMOHAIIBHOIO YKMCIIA, 3alMCh, CPABHEHHE, YIIOPSAAOUYUBAHUE PALMOHAIBHBIX
yucen. ApudmeTrndeckue ACHCTBUS ¢ pallMOHATBLHBIMU YKClIaMi. Pemenue 3a1ad U3 peaibHON
MIPAKTUKU Ha YacTH, HA JPOOH.

CreneHp ¢ HaTypaJbHBIM MOKa3aTeleM: ONpeesieHue, TpeoOpa3oBaHue BHIPAKEHUN Ha
OCHOBE OTpe/iesieHus], 3anich OonbuX ynceln. [IpoleHTsl, 3anuch NPOLEHTOB B BUAE IPOOH U
IpoOu B BUJE MPOLEHTOB. TPy OCHOBHBIEC 33/1a4ll HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEealIbHOM
MPaKTUKHU.

[IpuMeHeHne NpU3HAKOB JEIMMOCTH, PA3J0KEHUE Ha MHOXKUTEIU HATypalbHBIX YUCEIN.
PeanbHble 3aBUCMMOCTH, B TOM YHCIIE MpsiMas U oOpaTHas nponopuuoHanbHocTH. denepanbHas
paboyas mporpamma

AnredOpanyeckue BbIpasKeHUsI

[lepeMeHHbIE, YHCIOBOE 3HAYEHHUE BBIPAKEHUS C MEpEeMEHHOU. JlomycTumble 3HAYEHMS
nepeMeHHbIX. [IpeicTaBneHue 3aBUCUMOCTH MEXAY BEIHYMHAMHU B BuUIE (DOPMYIBL.
Boruncnenus no dopmynam. [IpeobpazoBanue OyKBEeHHBIX BBIPAKEHUI, TOKIECTBEHHO PaBHbIC
BBIPKEHUS, MIPaBHIa MPEoOpa3oBaHUsl CyMM M IMPOU3BEACHUH, MpaBHiia PACKPBITUA CKOOOK U
MIPUBECHUS MOJIOOHBIX ClIaraeMbIX.

CBoJicTBa CTENEHM C HATYPAJIbHBIM I1OKA3aTEIEM.

OpHowieHbl 1 MHOTOWIEHBI. CTenieHb MHOTOUWIEHA. Cl10KEHNE, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOpPMYJIbl COKpAIIEHHOTO YMHOMKEHUS: KBaJgpaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHUs, ITpaBUiIa MpeoOpa30BaHUs YpaBHEHUS, paBHOCHIBHOCTh
ypaBHEHUH. JIMHENHHOE ypaBHEHHUE ¢ OJJHOM NIEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOTO YpaBHEHHS],
pelleHne JHMHEHWHBIX ypaBHeHMI. CocCTaBlI€HHME ypaBHEHUM IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 3a/1a4 C NIOMOIIbIO YpaBHEHMN. JIMHENHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMH U €T0
rpapuk. Cucrema JABYX JMHEHHBIX ypaBHEHUH C JByMsl IepeMEHHbIMU. PelmieHue cucrem
ypaBHEHUH CIIOCOOOM MOACTAaHOBKH. [IpuMeps! perieHus: TEKCTOBBIX 33/1a4 C MOMOIIbIO CUCTEM
YpaBHEHUM.



DyHKUUHA

Koopaunara Touku Ha npsmon. UucioBble IPOMEXYTKH. PaccrosiHMe MeExIy IByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcrucca u opJuHATa TOYKHA HA
KoopauHATHOM TuiockoctH. [Ipumeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumn. ['padpux  Pyakmun. CpoiictBa  QyHKIHIA.
Jluneitnas Qynkuws, e€ rpadpuk. ['paduk dynakinuu y = |x|. [padudeckoe perieHue TMHEHHBIX
YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPAaBHEHUM.

Conepxanue yueoHoro npeamera reomerpus 7 KJIACC

Hauansnele nmonsatus reomerpun. Touka, mpsimasi, OTpPe30K, Jiyd. YToJ. Buael yrios.
Beprukanbaele u  cMexHbIE yrael. buccektpuca yrima.  JlomaHas, MHOTOYIOJIBHHK.
[TapamienpHOCTE ¥ NEPNEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypbl. OCHOBHbIE CBOMCTBA OCEBOW cuMMeTpuH. I[Ipumepbl
CUMMETPHUHU B OKPYKAIOIIIEM MUDE.

OCHOBHBIE TIOCTPOCHHSI C TOMOWIBIO LUPKYIs M JuHEHkH. TpeyroiasHuk. Beicora,
MeJaHa, OMCcCceKTpuca, UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKHA. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U TpHU3HAKH PAaBHOOEIPEHHOro TpeyrojibHHUKa. [lpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M NMPU3HAKU NapayIeNbHBIX NpsAMbIX. CyMMa YIJIOB TpeyrojbHUKA. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpsimoyronpHbIi TpeyroJbHUK. CBOWCTBO MEIHMAHBI MPSAMOYTOJBHOTO TPEYroJIbHUKA,
IIPOBENEHHOW K TrunoTeHyse. lIpu3Hakm paBeHCTBA MPSAMOYTOJBHBIX TPEYrOJIBHUKOB.
[IpsiMOyTroBHBIN TPEYTOJBHUK € YoM B 30°.

HepaseHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema 0 OOJIbIlIEM YIiie U 00JblIeH CTOpOHE TpeyronbHUKA. [leprneHIuKyIsip 1 HaKJIOHHAS.

I'eomerpuueckoe MecTo ToOuYeK. buccekTpuca yria U CEepeAMHHBIA MEPNEHAMKYISP K
OTpE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb W Kpyr, XOpJa M JAMAaMETp, UX CBOMCTBA. B3aumMHOE pacnosioxeHue
OKpYKHOCTH M npsimoi. KacarenbHas M cexymas K OKpyXHOCTH. OKpYyKHOCTb, BIIMCaHHasl B
yroi. BnucanHas u onncanHas OKpY>KHOCTH TPEYTOJIbHUKA.

Conep:xanue yuyeOHOro npeamMera BepoaTHOCTL M ctatuctuka 7 KJIACC

[IpencraBienue AaHHBIX B BHUJAE TaONWIl, quarpamm, rpadukoB. 3amoyiHeHUEe TadIull,
YTeHHE U TMOCTPOCHHE AuarpamMMm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYroBbiX). YUTeHue
rpadMKOB peabHBIX MpoIeccoB. M3BieueHne wuHGOpManuu w3 AUarpaMM W TaOIuI,
WCIIOJIb30BaHUE M UHTEPIPETAIIUS JAHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeqHee apudmMeTnyeckoe, MeIuaHa, pa3mMax, HaubobIlee
Y HauMeHbIllee 3HaYeHHsI Habopa YUCIOBBIX JaHHBIX. [IpuMeph! ciyyailHOM H3MEHUHNBOCTH.

CrnyJaifHbIil SKCTIEpUMEHT (OTBIT) U CiydailHOoe coObITHe. BepodaTHOCTh M uacToTa.
Ponp ManmoBepoSTHBIX M MPAKTUYECKH JAOCTOBEPHBIX COOBITUN B MPHpPOJAE U B OOIIECTBE.
Mosera u urpajibHas KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepunHbl. Yucno pébep W cymMmapHas CTENEHb
BepuH. [Ipencrasnenue o cesi3Hoctu rpada. Llenu u nukisl. [lytu B rpadax. O6xoxa rpada
(otinepoB myTh). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. PermeHue 3amad ¢ MOMOIIBIO

rpa¢os.



Conepxxanue y4eOHBIX NpeIMeTOB AJredpbl M reoMeTpuu B 8 Kiacce

Auaredpa
Auaredpanyeckue Ipoomu.

Anrebpandeckas 1poob. Cokparnienue apodeit. JleficTBus ¢ aredpandeckKuMu IpoOsiMHu.
PammonanbHbie BBIpaXeHHSA M HX TpeoOpasoBaHus. CBoicTBa KBaapaTHBIX KOPHEH M MX
[IPUMEHEHHE B BHIYUCICHUSIX.

KBaaparuble xkopuu. [Tonstue xBagpaTHoro kopus. ['paduk 3aBUCHMOCTH Y =\x. CBoiicTBa
KBaJpaTHbIX KOpHEW. IlpeoOpa3zoBaHue BbIpAXKEHHUH, COJEp)KalIMX KBaJpaTHbIE KOPHHU.
KyOundecknii kopeHs. [[BoifHbIE paTuKaIIb.

KBanpaTHbie ypaBHenusi: GopMylibl KOpHEH KBaJpaTHOTrO ypaBHeHUs. HenosHble KBagpaTHbIe
ypaBHeHus. Teopema Buera. Paznoxkaenue KkBaapaTHOro TpEXUIEHAa HA MHOKHUTEIH.

Cucrema ypaBHeHuii. JluHeilHoe ypaBHEHHE C JByMsI NEpEMEHHBIMU. YpaBHEHHUE HPSIMOM.
Pemenune cuctembl ypaBHEHUH pa3MyHBIMU criocoOamu. PemieHue 3aad ¢ MOMOIIBIO CHCTEM
YpPaBHEHUH .

Yucaossie pynkuun. [lonstue pynkuun. O6macts onpeneneuus GyHkiun. CrocoObl 3a1aHust
¢byukuun. I'padux QyHkumm, Bo3pacTaHue W yObiBaHME (YHKUMH, HauOoJblllee 3HAYECHUS
GbyHKIMY, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA. UTeHne rpadukoB QyHKIUI.
OyHKIMM, ONHUCHIBAIOIIME NPSIMYI0 U OOpaTHyI MPONOPIHMOHANIBHYI 3aBHCHUMOCTH, HX
rpaduku. Jluneitnas pyHkuus, ee rpapuk, reoOMETPUUECKUI cMbICT KO3 (HUIINEHTOB
CraTucTuueckue AaHHble. [IpeicraBieHne AaHHBIX B BHUAE TaONWL, auarpamm, rpadukoB.
Cpennue pe3yiabTaToB u3mMepeHuil. [loHsATHE O CTaTHCTUYECKOM BBIBOJIE HA OCHOBE BBIOODKHU.
BeposiTHOCTh. YacToTa COOBITHS, BEPOSTHOCTb. PaBHOBO3MOJKHBIE COOBITHS M IMOJCYET MX
BEPOSITHOCTH.

I'eomerpus

YeThIpEXyrobHUKH

[ToHATHS MHOTOYTOJIbHMKA, BBIITYKJIOTO MHOTOYrojbpHUKa. [lapamienorpaMm u ero npusHaku u
cBoricTBa. Tpanerus. [IpssMmoyronsHUK, poMO, KBajpat, U ux cBoicTBa. OceBasi M IEHTpaIbHas
CUMMETPHH.

Ilinomanu ¢puryp

IlonsaTe IUIOIIagXM MHOrOyrojbHuKa. Ilnomamu mpsSMOyrosnbHHMKa, MapajuIeIorpaMMa,
TpeyroyibHuKa, Tpaneuuu. Teopema ITudaropa.

ITonoOHbBIE TPEYTOJILHUKH

IlonoOuble TpeyronbHuku. IlpusHakum nomobus TpeyroiabHUKoB. IlpuMeHenue mnonobus
JIOKa3aTeJIbCTBAM TEOPEM M pelleHno 3agad. COOTHOLIEHUS MEXAY CTOpPOHAaMHU U yriamMu
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxkpyxHOCTH

KacarenbHast Kk OKpY)KHOCTH U €€ CcBoiicTBa. LleHTpasibHBIE M BIMCAaHHBIE yruibl. BrnvcanHas u
ONMCAHHAsl OKPYKHOCTH.

Coaepikanue y4eOHbIX NpeAMeTOB AJareOpbl M reoMeTpus B 9 kiacce

Auare0pa.
AJredpanyecKkue BbIPaKeHHs.

JlommycTrMble 3HaYeHHs IEPEMEHHBIX, BXOAIINX B ajreOpandeckue BeipaxkeHus. [loactaHoBka
BBIPOKEHUI BMECTO MEepeMEHHBIX. T0KIEeCTBO, MOKA3aTelIbCTBO TOXIecTB. IIpeoOpazoBanus
BBIpaKeHUH. PalnioHanbHbIE BRIPAKEHUS U UX ITPE0Opa30BaHUS.

YpaBHeHHS U HEPABEHCTBA.

YpaBHEHHE C HECKOJBKMMHU II€PEMEHHBIMU. PellleHue CHCTEM HEIMHENHBIX YpPaBHEHUU.
HepaBenctBo ¢ onHoii nepemeHHol. Pemienue HepaBeHCTB. JIMHENHBIE HEpABEHCTBA C OJHOU
nepeMeHHON 1 ux cuctembl. KBajpaTHble HepaBeHCTBA. YHCIOBbBIE HEPABEHCTBA U UX CBOMCTBA.
Jokazamenbcmeo uucnogvlx u - aneebpauveckux HepaseHcmae. PellieHue TEKCTOBBIX 3a/ad
anreOpandeckuM CrocoOoM.



JeiicTBUTEIbHBIE YHCJIA.

JlelicTBUTENbHBIE YHCTIa KaK OCCKOHEYHBbIE necsTHUYHbe ApoOu. CpaBHEHHE NEeHCTBUTEIBHBIX
qrcen, apudMeTnueckue 1eHCTBHUS Hal HUMH.

Oranel pa3BUTHS IIPEICTABICHUS O YUCIIE.

YuciioBble pyHKIHH.

[Monsitne ¢ynkuuu. OO6macts omnpenenenus ¢yHkuuu. ['padux QyHKIMM, BO3pacTaHue u
yOpiBaHue (yHKIMM, HamOosblllee M HaWMEHbIIee 3HAueHUS QYHKIUH, HYyId (QYHKIUH,
MIPOMEKYTKA 3HAKOTOCTOSHCTBA. YreHue rpadukoB ¢yHKIHH. DyHKIHH, OMHCHIBAIOIINE
IpsMyl0 U OOpaTHyI0 MpONOPLHOHAIBHYIO 3aBUCUMOCTH, uX TIpaduku. ['unepbdoina.
KBangpatnunas ¢ynkuus, e€ rpaduk, mapabona. KoopawHaTel BepmmHBI mapalboibl, OCh
cumMmerpud. ['paduku  (QyHKIMA: KOpPEHb KBAJPATHBIM, KOPEHb KYOMYECKHH, MOMIYIb.
Ucnonw3oBanne rpadukoB GyHKIHHN 11 PEIICHUS] CUCTEM U YpaBHEHUN.

Koopaunatsl.

VYpaBHEHHE OKpPYXHOCTM C LIEHTPOM B Haudajie KOOpAMHAT U 6 000U 3a0aHHOU
mouke. I'paduueckass MHTEpIpeTalys YpaBHEHUH C JBYMS NEPEMEHHBIMH U HX CHUCTEM,
HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHUCTEM.

YmucoBble noc/ie10BaTebHOCTH.

[Tonatue mocnemoBarenbHOCTH. ApudmeTrndeckass U reoMmerpudeckas mporpeccuu. dopmyna
oOuiero wieHa apuQMeTHIecKoi U TeOMEeTPUUYECKON MPOTrpeccuil, CyMMBbl MEPBBIX HECKOJIbKUX
YJIEHOB apu(pMeTnyecKoil u reoMmerpuyeckoil mporpeccuid. CiaoKHbIE MPOLEHTHI.
CraTucruyeckue JaHHbIE.

[IpencraBnenre naHHBIX B BUAe TaOnui, auarpamMm MU rpapukoB. CpenHue pe3yibTaThbl
n3mepeHuil. [IoHATHE O CTATUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

BeposiTHOCTD.

[IpencraBnenue 0 TeOMETPUIECKON BEPOSITHOCTH.

I'eomerpus.

TpeyrojibHuK.

CHuHYyC, KOCHHYC M TaHTE€HC OCTPOTO YI7a MpAMOYTOJBHOTO TpeyrombHuka u yrios oT 0° o
180%npuBencHne K OCTpoMy Yrily. PelneHme NpAMOYrOIbHEIX TPEYroJbHHKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC M TAaHI€HC OJHOTO
n TOoro xe yria. Teopema KOCMHYCOB M TE€OpeMa CHUHYCOB; HPHUMEpPbl UX MPUMEHEHHS s
BBIYUCJIEHUS 3JIEMEHTOB TPEYTOJIbHUKA.

HN3mepenue reomerpudecKux Guryp.

[Tnomans kpyra u muomans cekropa. O6bém Tenma. dopmyna 006bEMa NPSIMOYrOJLHOTO
napajuiesnenumnenaa, kyoa, mapa, HUIMHAPA U KOHYycA.

OKpyKHOCTBb U KpYT.

CekTop, cermeHT. BrincanHble U ONMCAHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHHKA.
I'eomeTpuyeckue npeodpa3oBaHus

[Tpumeps! newxenuit puryp. Cummerpus ¢uryp. OceBasi CHMMETPUS U MapaJlIeNbHBIN TEPEHOC.
[ToBopoT u nenTpansHas cummerpus. [loustue o romoreruu. [logodue duryp.

BekTopsbl.

Bekrop. [Jnmuna (Moayns) Bekropa. KoopannaTsl BekTopa. PaBeHcTBO BekTOpoB, Oneparuu Haj
BEKTOpaMH: YMHO>KCHHME Ha YHCIIO, CIIOKEHHUE, PA3JIOKECHUE, CKASIPHOE IPOU3BEICHHUE. YTOI
MEXAY BEKTOPAMH.

Koopannarsi.

Koopaunatsl cepeausbsl oTpeska. PopMyisia pacCTOSIHUS MEXAY IBYMsI TOYKaMH IJIOCKOCTH.
VYpaBHeHHe NPsAMON, yrioBoi Ko3(pduIMEHT npsiMOM, YyCIOBHE MapauIeNbHOCTU MPSIMBIX.
VYpaBHeHHE OKPYKHOCTH C LIEHTPOM B Hauase KOOPAUHAT U 8 11000 3a0aHHOU MouKe.

IInanupyemMble pe3yabTaTbl OCBOCHHMSI Y4eOHBIX NpeAMETOB AJAre0pbl, reoMeTpuu H
BEPOSITHOCTH M CTATHCTHKH B 7 KJacce:




IIpeaMeTHbIe Pe3VJbTATLI OCBOCHHS NMPOrpaMMbl VUEOHOr0 Kypca ajareopbl K
KOHIIY 00VUeHus B 7 Kjacce:

Yuciaa ¥ BEIYMCICHUS

BbImonHATh, codeTass yCTHbIE M NHUCHBMEHHBIE NPUEMBI, apH(PMETHUYECKUEe NIEHCTBHUS C
paloHaIbHBIMU YU CIIAMHU.

Haxonuth 3Ha4yeHMs] YMCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUHW JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexonuTh OT 0AHOM (OPMBI 3aNUCU YKUCEN K IpYyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAJOUMBATH PAlMOHAIIbHBIE YUCIIA.

Oxpyriarh yucna.

BbINOMHATE NPUKUIKY U OLEHKY pe3y/bTaTa BBIYMCICHNUN, OLIEHKY 3HAUEHUH YHCIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBYS CO CTENIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3IokKeHNEe Ha MHOKUTEIHN HAaTypaJlbHbIX YHCEI.

PemaTth mnpakTUKO-OPUEHTUPOBAHHbIE 3a/1a4YM, CBA3aHHbIE C OTHOIICHHEM BEJIMYUH,
MIPOMOPIIMOHAIBHOCTHIO BEJIMUKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl pelIeHUs 3a7a4
C y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auiredpanyeckue BbIpaKeHUs!

Hcnonb3oBath anreOpavyeckyrd TEPMUHOJIOTMIO M CHMBOJIMKY, NPUMEHATH €€ B
Ipolecce OCBOCHUs yd4eOHOr0 MaTepuaa.

Haxoauth 3HaueHns OyKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.

BbInonHATE MpeoOpa3oBaHus LENOro BhIPaKEHHsI B MHOTOYJICH NMPUBEICHUEM 11000HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh Pa30oKEHUEe MHOTOWIEHOB HAa MHOXHUTEIH C IOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIEero MHOKHUTENS, TPYNIHUPOBKU CIaraéMblX, IpUMEHEHUs (HopMys COKpaléHHOTro
YMHOXEHHUS.

[IpuMeHnsaTh mpeoOpa3oBaHUs MHOTOWIEHOB YIS pEIIEHHMs pas3iMYHbIX 3a7ad M3
MaTEeMAaTUKHU, CMEXHbIX IIPEAMETOB, U3 PEealbHOM IPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKa3aTeNIAMHU AJIs IpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemare nuHelHbIE ypaBHEHUS C OJHON NEPEMEHHOH, MPUMEHss MpaBuia mepexoja OT
HCXOJIHOTO YpPaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsTb, sBISETCS JM YUCIO KOPHEM
yYpaBHEHHS.

[IpumensTh rpaduyeckre MeToAbl P PEILIEHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupars mpuMepsl map 4HCes, SBISIOLIMXCS PpELIEHUEM JIMHEHHOro YpaBHEHHS C
JBYMS IEPEMEHHBIMMU.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHHS C JIByMs
NepEeMEHHBIMH, NOJIb3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHMUS.

Pemate cuctembl OBYX JIMHEHHBIX YpaBHEHUH € JByMs NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKy.

CocraBisTh M pemiarh JIMHEHHOE YPAaBHEHUE MIIM CUCTEMY JMHEWHBIX YPaBHEHHMH IO
YCIOBHUIO 3aJlaud, WHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJadM I1OJIY4YE€HHBIN
pe3yabTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIME 3aJlaHHBIM
KOOpJAWHATaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alMChIBaTh YHCJIOBBIE IPOMEXYTKHM Ha
anreOpandeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOW IIJIOCKOCTM TOYKM IO 33aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduky JIuHEHHBIX GyHKUUH. CTpoUTh rpaguk QPyHKIUU Y = |X|.




OnuceiBaTh C IIOMOIIIBIO q)yHKI_II/IfI HU3BCCTHBIC 3aBUCUMOCTH MCKIY BCIMYUMHAMMU:
CKOPOCTb, BpPEMsI, pacCTOSIHHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MMPOU3BOIUTEILHOCTD, BPEMS,
00BEM paboTHI.

Haxoute 3HaueHne QyHKLIUY 110 3HAYCHUIO €€ apryMeHTa.

[NornumaTh rpaduueckuii crocod MpencTaBIeHHs U aHAIW3a WHPOPMALIUHU, U3BJIEKATh U
HMHTEPIIPETUPOBATH HH(POPMAIMIO U3 TPA(QUKOB PEATbHBIX MPOLIECCOB M 3aBUCHMOCTEH.

IIpeaMeTHbIe Pe3VJILTATHI OCBOCHHUS HPOrpaMMbl VYEOHOr0 Kypca reoMeTpum K
KOHIIY 00VYeHus B 7 Kjacce:

Pacnio3naBate H3ydeHHBIE TeOMETpUYECKHe (QUTYpBl, ONpPEACTSATh HUX B3aUMHOE
pacrnojio’)keHue, n300paxkarb TeoMeTpuyeckue (UIypbl, BBIOJHATH UYEPTEKU IO YCIOBHUIO
3a1a4u. I/I3Mep$ITI) JIMHEUHBIE U YIJIOBBIC BCIWYHHBI. Pemate 3aJa4l Ha BBIYUCIICHUC IJIUH
OTPE3KOB M BCJIMYHWH YIJIOB.

Jlenatb rpy0Oyr0 OLICHKY JJMHEWHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B peaIbHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMepsl 3TUX 0OBEKTOB MO MOPAIKY BEINYNHBI.

CrpouTh 4epTexu K FeOMETPUUECKUM 3a/1adam.

Tlonp30oBaTbes IMprU3HakKkaMu pPaBCHCTBA TPCYIrOJIbHHUKOB, MCIIOJbB30BAaTh IIPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1ay.

[TpoBOANTH JIOTHUECKHE PACCYKICHUSI C HCTIOJIb30BAHUEM T€OMETPUIECKUX TEOPEM.

Tlonw30BaTbes IMpU3HakKaMu pPaBCHCTBA IMPSAMOYI'OJIBHBIX TPECYIrOJbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYIOJIBHOIO TpPEYrOJIbHHKA, B PEIICHHUH
T€OMETPUUECKHX 3a/1a4.

Onpenensars mapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢ HUMH
cekymras. OnpeaenaTh napalieTbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM IO TOUEK APYTrOil mPsIMOH.

Pemrate 3amaun Ha kieT4yaToi Oymare.

[IpoBOAWTE BBHIYUCICHHWS W HAXOJIUTh YHUCIOBbIE W OYKBCHHBIC 3HAUYCHUs YIJIIOB B
FEOMETPUUECKHX  3a7adaXx ¢  MCIOJIb30BAaHMEM CYMMBI  YIJIOB  TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJI0OB, OOpa30BaHHBIX NPH TEPECEUCHUU JBYX NapalIeIbHBIX
MPSIMBIX CeKylel. Pemare mpakTruyeckue 3a1aun Ha HaXO0XK/ICHUE YIJIOB.

Brnagets moHSATHEM T'€OMETPUYECKOTO MECTa TOYeK. YMETh ONpeNessiTh OHUCCEKTPHUCY
yrila ¥ CEpPEeIMHHBINA IEPIECHANKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUCK.

DopMyIMpoOBaTh ONMPEEICHUS OKPY)KHOCTH M KpyTa, XOpAbl M AHMAMETPa OKPYKHOCTH,
MOJIb30BaThCSI KX CBOMCTBAMH. Y METh MPUMEHSITh 3TH CBOKWCTBA MPHU PEIICHHUH 3a/ad.

Brnagers moHATHEM OMUCAHHOW OKOJIO TPEYrOJIbHHKA OKPY)KHOCTH, YMETh HAXOJUTh €€
uentp. Ilonp3oBaThcs akTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHHUKA MEPECEKaloTCs B
OJIHOM TOYKE, U O TOM, UYTO CEpPEAWHHBIC MEPHEeHIUKYIAPbl K CTOPOHAM TpPEyroJbHUKA
MePECEKAIOTCS B OJHOU TOYKE.

Brnagerp moHsATHEM KacaTelNbHOW K OKPYKHOCTH, TIOJIb30BaThCsi TEOPEMOH O
MePIEeHIUKYIIPHOCTU KacaTelbHON U pajiyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.

[lonp30BaThcsi MOPOCTEUIIUMU TE€OMETPUUECKMMHU HEpPABEHCTBAaMH, IOHUMAaTh HUX
MPaKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MMOMOILBIO [IUPKYIS U JTUHEHKHU.

IIpenMeTHbI€ Pe3YyJbTATHI 0CBOEHHS NMPOrPAMMbI_YV4e€0HOI0 KYpPCa BEpPOSTHOCTH M
CTATHCTHKH K KOHILY 00y4eHHus1 B 7 Kjacce:

Uurare uH(bOpMAIKIO, TPEICTABICHHYIO B TaONHUIAX, Ha AUarpammax, HpeaCTaBIISTh
JaHHBIE B BUJE TaONUIl, CTPOUThH JUATPAMMBbI (CTOJIOMKOBBIE (CTONOYATHIE) U KPYrOBBIE) IO
MaccHUBaM 3HAYEHUU.

OnuceiBaTh W MHTEPIPETUPOBATH pEAbHBIC YHCIOBBIC ITaHHBIE, IMPEICTABICHHBIC B
TabNmuIaX, HA AUarpaMMax, rpapukax.



Hcnonp3oBare s ONMCAHMA JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpeaHee
apupmeTHyecKoe, MeIiana, HanOoJbIlIee U HAaNMEHBIIIee 3HAUEeHUs, pa3Max.

Wwmetp mpencrtaBieHHe O CIy4alHOM M3MEHYMBOCTH Ha TpuUMepax IeH, (PU3UYecKuX
BEJIMYUH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh IIPEICTAaBICHHE O CTaTUCTUYECKOU
YCTOMYUBOCTH.

IInanupyemMble pe3y/ibTaThl 0OCBOCHHS Y4eOHBIX IIPeIMETOB aJaredpobl B 8 -9 Kiaccax:

Yuciaa 1 BLIYUCIEHUS

Hcnonp3oBarh HayaibHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX YHCEN IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIC YWCIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMensTh mOHATHE apU(DMETHUECKOTO KBAIPATHOTO KOPHS, HAXOJIUTh KBaJpPaTHBHIC
KOPHH, UCIIOJIb3YS MPU HEOOXOTUMOCTH KAIBKYJISITOP, BBITIOJHSTH MPEe0Opa3oBaHus BEIPAKECHUIA,
COJIEpXKaIIuX KBAJPaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBath 3amucu OOJBIIMX M MajbIX YUCENT C MOMOIINBIO JIECATUYHBIX ApobOel u
crencHer uucia 10.

AJiredpanyeckue BbIpaKeHUs!

[IpuMeHsITh TOHATHE CTEMEHU C IEJIBIM T0Ka3aTesieM, BBITIOJHATH MPeoOpa3oBaHUs
BBIpAKEHUH, COJIEPIKAIUX CTETICHH C IIEJIBIM TTOKa3aTeeM.

BrIMOMHATE TOXIECTBEHHBIC MPEOOpa30BaHUs PAIMOHATBHBIX BBIPAKCHHM HAa OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpOoOsMH.

PackmanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensaTp mnpeoOpa3oBaHMs BBIPAKEHUN UIsI  pENICHUS Pa3IMYHBIX 3a1ad U3
MAaTE€MaTUKH, CMEXKHBIX TPEIMETOB, U3 PEATbHON MTPAKTHKH.

YpaBHeHUsI M HEPABEHCTBA

PemaTte nuHeliHbIe, KBapaTHBIE YPABHEHUS M PAllMOHAIBLHBIC YPABHEHHUS, CBOIAILIMECS K
HHUM, CUCTEMBI JIBYX YPaBHEHHI C ABYMS IEPEMEHHBIMH.

[IpoBonTH MpOCTEMIIINE UCCIEAOBAHNS YPABHEHNU U CUCTEM YPABHEHUH, B TOM YHCIIE C
MPUMEHECHHEM TpaduuecKux NpeacTaBlieHuid (yCcTaHaBIIMBaTh, MMEET JIM YpaBHEHUE WIH
CUCTEMa ypaBHCHHUH PEIICHHUS, €CJIH UMEET, TO CKOJIBKO, U TIpoYee).

[TepexomuTs OT cloOBeCHOW (HOPMYITMPOBKM 3alayd K €€ aireOpanmdecKor MOJENH C
MOMOIIBKO COCTAaBJICHUS YpPaBHEHUS WM CHUCTEMbl YpaBHEHMI, WHTEPOPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y MOJYyYCHHBIN pe3yJbTar.

[IpumeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JJI CpPAaBHEHMS, OIICHKH, pEIaTh
JTUHEIHbIE HEpPaBEHCTBA C OJHOW TIEPEeMEHHOW U HUX CHCTEMbl, JlaBaTh TIpapUuecKyro
WUTIOCTPALIMIO MHOYKECTBA PEILICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHA

[lonumath W HCHONB30BaTh (YHKIMOHANBHBIE TIOHSATUA M S3BIK  (TEPMUHBL,
CUMBOJIMYECKUE OOO3HAUEHHUS), OINpPEAesaTh 3HaYeHHe (PYHKUMU [0 3HAYCHHUIO apryMEHTa,
OTpeeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

Ctpoutb rpaduku 3MeMeHTapHBIX QYHKIUA BUga: y = £ x , Yy =X> Yy =X3, y = \/x, y=
|x|, ommchIBaTH CBOMCTBA YMCIIOBOM (DYHKIMHK TI0 ¢€ TpaduKy.

Yuciaa v BbIYMCTIEHUS

CpaBHMBATh U yIOPSAJOYNUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHUCIIA.

Brimonusate apudmMerndeckre ASUCTBUS ¢ pallMOHATBHBIMU YMCIAMH, COYETasi yCTHBIE U
MUCbMEHHBIE PUEMBI, BBITIOJIHATH BBIYMCICHHS C UPPAIIIOHAIBHBIMUA YUCIAMM.

Haxonuth 3HaueHuUs CTeneHel ¢ LeNbIMU MMOKA3aTeNIIMU U KOPHEW, BBIUUCIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh ACUCTBUTEIbHBIE YHCIA, BBIMOJHATH MPUKUAKY PE3YJIbTaTa BBHIYMCICHHH,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUsS M HEPABEHCTBA

Pemrate nuHelHbIE W KBaJpaTHbIE YpPaBHEHUS, YpPaBHEHUS, CBOJSIIMECS K HUM,
MpocTelIre IpoOHO-pAlMOHAILHEIE YPABHEHHUS.



Pematp cucreMbl AByX JUHEHHBIX YPaBHEHHMM C JBYMsI IEPEMEHHBIMU U CUCTEMBI BYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amauM aireOpandeckuM CrHocoOOM C TMOMOINBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPaBHEHUI C IByMs IIEPEMEHHbIMU.

[IpoBOoaUTH IpPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
MIPUMEHEHUEM TpapUuecKux IpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

Pemrate nmHeliHBbIE HepaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, HM300pa)kaTb pEIICHHE
HEpAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemartp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOW HPSIMOIA,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PELICHUH Pa3IMUHBIX 3aa4.

DyHKUUHA

Pacno3znaBath QyHKIMK M3y4eHHBIX BUIOB. II0Ka3bIBaTh cXeMaTHUECKU PACIOJIOKEHUE
Ha KOOPJWHATHOW IUIOCKOCTH IpaukoB QyHKIMHN Buga: y = X, Yy =Rx + b,y = £ x , y = axX?
+bx+c, y=x3 ,y=n1x, y=|x| B 3aBHCHMOCTH OT 3HauYeHMUIl KOIP(PHUIHECHTOB, OMHUCHIBATH
CBOMCTBa (PYHKIUH.

Crpouth u u300paxarb cXemMaTHyecKu rpauku KBaJpaTUUYHBIX (QYHKIUH, OMHCHIBATh
CBOMCTBa KBaJpaTUUHbBIX (PYHKIUI MO UX rpadukam.

PacnoznaBate  kBagpaTHuHyio GQyHKIMIO TI0  (Qopmyne, NPUBOAUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble N0C1€10BATEIHLHOCTH U NPOrpeccuu

Pacnio3znaBath apupMeTH4ecKylo 1 reOMETPHUUECKYIO MPOTPECCUH MPHU pa3HbIX criocodax
3a/1aHHUs.

BbINONMHATE BBIUMCIIEHUS C WCIOJIB30BaHUEM (OPMYT N-ro 4ieHa apupMETHUYEeCKOH U
reOMETPUUYECKON POrpeCCrid, CYMMbI MEPBBIX N YWICHOB.

N300paxkaTh 4jaeHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE ¢ YMCIOBBIMU MOCIIEIOBATEIBHOCTIMY, B TOM YHUCIIE 33a/1a41
U3 pealIbHOM JKU3HHU (C HCTIOIb30BAaHUEM KaIIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).

I[Inanupyemble pe3yJibTaThbl OCBOEHHSI Y4eOHOro mnpeaMera reomerpusi B 8-9
KJjaccax

PacrioznaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BAThCA HMX
CBOMCTBaMHM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKM IE€peceueHUs MeAWaH TpeyrojbHuKa (LIeHTpa macc) B
pEIlIeHUH 3a/ay.

Brnanets monsTueM cpefHel TMHUU TPEYTrOJIbHUKA U TpPameIuu, MPUMEHITh UX CBOICTBa
IpU pelleHrH TeoMeTpuueckux 3anad. llomb3oBatbes Teopemoit dajeca U TeopeMoil o
MPONOPIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUI PELICHUS NPAKTUYECKUX 3a/1ay.

[TpuMeHsATH NPU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUYECKUX 3a/1au.

ITone3oBaTtbes Teopemoil Iludaropa ans perieHus reOMETPUYECKUX U MPAKTUYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYyI0 MOJEIb B NPAKTUYECKHX 3aJadyax, CaMOCTOATEIbHO IENaTh
4epTEX U HAXOUTh COOTBETCTBYIOLINE JIUTHHBI.

Bnagers moHATHSMM CHHYCa, KOCMHYCAa M TAaHIE€HCAa OCTPOTO yrja IMpsSMOYrOJBHOTO
TpeyrojabHuKa. [1071630BaThCSl 3STUMU NOHATUSAMU AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.

Bbruncnare  (pa3auuHBIMH - COCO0aMM)  IUIOLIAAb  TPEYroJibHUKAa M IUIOLIaau
MHOTOYTOJIbHBIX ~ (uryp (MOJB3ysACh, TIA€ HEOOXOAMMO, KaJIbKylIsaTopoMm). IIpumeHATH
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.



Bnagerp NOHATHSAMM BIMCAaHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJbB30BaTh TEOPEMBI O
BIIMCAHHBIX yIVIaX, yIJax MEeXAy XopJaMu (CEKyIMMH) U Yrile MEXIy KacaTelbHOW U XOpAoi
IIPU pELIEHUH T€OMETPUUECKUX 3a/1ad.

Bnanerbs nmoHATHEM ONMCAHHOIO YETHIPEXYrOJIbHUKA, IPUMEHATh CBOMCTBA ONHMCAHHOTO
YeThIPEXYrOJIbHUKA [TPU PELICHNUHU 33]au.

[IpyuMeHsSTh MOMy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIN IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPHH (TIOJIB3YSCH, T/I€ HE00X0IUMO, KATBKYJISTOPOM).

3HaThb TPUTOHOMETPUYECKHE (PYHKIMU OCTPbIX YIJOB, HAXOJAWTh C HUX IOMOUIbIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («pPELIEHHE  IPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpA) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HA4YCHMI.

[lonb3oBatbest  opMmynaMu  OpUBENEHUS UM OCHOBHBIM  TPUTOHOMETPHUECKUM
TOXKJIECTBOM JIJIs1 HAXOKJCHHSI COOTHOIIEHUI MEXy TPUTOHOMETPUUYECKUMHU BETUNYUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXOXACHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelIeHHue TPEyroJbHUKOBY»), MPUMEHSATh MX NpPU PEIIEHUU TeOMETPUUYECKUX
3azad.

Bnagerp moHsTHMSAMH  npeoOpa3oBaHMs MMOA0OHS, COOTBETCTBEHHBIX 3JEMEHTOB
nonobubx Quryp. Ilomp3oBaThesi cBoicTBaMM MMOAOOMS TMPOU3BOJIBHBIX (UTYP, YMEThH
BBIYMCIATh JUIMHBI U HaXOAMTh YIJbl y MOAOOHBIX ¢uryp. IlpuMeHsaTs cBoiicTBa moaoOusi B
MPaKTUYECKUX 3a7adax. YMeTh MPUBOIUTH IPUMEPHI OJOOHBIX (GUTYP B OKPYXKAIOIIEM MHpE.

[Tonb3oBaTbcst TEOpEMaMH O MPOU3BEIACHUM OTPE3KOB XOp, O MPOU3BEACHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTebHOM.

[Tonp30BaThCcsi BEKTOpaMH, IMOHWMATh HMX TE€OMETPUUYECKHMH M (U3HUYECKHH CMBICI,
IPUMEHATh UX B DPELICHUH TeoMeTpudeckux M ¢usnueckux 3anad. [IpuMeHATH ckamspHoe
IIPOU3BEICHNE BEKTOPOB IJIsl HAXO0XKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcsl METONOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATh €ro B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]1au.

Brnanets MOHATHAMM MPABUIBHOIO MHOTOYIOJBHHMKA, [UIMHBI OKPYKHOCTH, JUIMHBI JTyI'H
OKPYXHOCTUM M PaJMaHHOW Mepbl yIJIa, YMETh BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[IpuMeHATh OJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/lauax.

Haxonuthk ocu (MM LEHTPhl) CUMMETpUU (GUIyp, NPUMEHSTH JBUXKEHUS IUIOCKOCTH B
IPOCTEHUIINX CITydasX.

[IpuMeHsATh MOJIydyeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTHUYECKHE MOJENH IS
3aJay peaJbHON XKU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1101005
U TPUTOHOMETPUYECKUX (PYHKIMH (T0IB3YACH, i€ HEO0X0AUMO, KATIBKYISTOPOM).

TemaTnueckoe IUIAHMPOBAHUE ¢ YKa3aHHEM KOJUYECTBA AaKa/JeMUYECKHUX YaCOB,
OTBOJMMBIX HA OCBO€HHE KaK/10il TeMbl Y4eOHOr0 npeaMera ajaredpa (7 kiaacc)

HaumenoBanu Komm OcHoBHoe conepkanue | OCHOBHBIE BUJIBI A€ATEIHHOCTH O0YYArOIINXCS

e paszzena 4ecTB

(Tembl) Kypca 0

4acoB

Uucna u [Tonsitue CucreMaTU3UpoOBaTh U 00OTaIIaTh 3HAHUS 00

BBIYHCIICHUSL. 25 paIMoOHaIBLHOTO YHUCIIA. OOBIKHOBEHHBIX U JIECATHYHBIX APOOSX.

PanmonanbHbI Apudmernueckue CpaBHUBATH U YIOPSAIOUMBATEH ApOOH,

€ uncia JEHCTBUS C peoOpa3oBbIBasi MPU HEOOXOTUMOCTH
paIMoHaTbHBIMU JECSITUUHBIE TPOOH B OOBIKHOBEHHBIE,
gyrcrnamu. CpaBHEHHE, OOBIKHOBEHHBIE B JCCATUYHBIC, B YACTHOCTHU B
yIOPSAOYNBAHUE OECKOHEUYHYIO JECATHYHYIO Apo0b. [IpuMeHsTh
paIMOHAaIbHBIX YHCE. pa3Hoo0pa3HbIe CIOCOOBI M MPUEMBI




Crenens C
HaTypaJbHbIM
nokasaresnem. Pemenue
OCHOBHBIX 33J1a4 Ha
JpoOH, IPOLIEHTHI U3
peanbHOM NPAKTUKH.
[Ipu3Haku nenuMocTu,
pa3noXKeHus Ha
MHOKHUTEIN
HaTypaJIbHBIX YUCEL.
PeanbHbie
3aBucuMoctu. IIpsamas
u oOpartHas
MPOTIOPIIMOHATBHOCTH

BBIUMCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH,
CoJiepKaluX OOBIKHOBEHHBIE U IECATUYHbBIC
JIpoOu: 3aMEHSTh MPU HEOOXOAMMOCTH
JECSITHYHYIO IPOOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO IECATHYHOM, TIPUBOTUTH
BBIpakeHue K popme, Hanboiee yao0HOH st
BBIUMCIICHUH, IPe0Opa30BbIBaTh APOOHBIE
BBIPAYKEHUS HA YMHOXXEHHUE U JIEJICHUE
JECATUYHBIX APOOEH K NEHCTBUSIM C IIEJIBIMU
ymcnaMu. [TpuBouTh yncinoBbie U OyKBEHHbIE
IPUMEPHI CTENIEHU C HaTypaJIbHbIM
nokasaresem, 0ObsACHSS 3HaUYCHHS] OCHOBaHMS
CTENEHM U MOKa3aTesl CTENEHU, HAXOIUTh
3HAYCHHS CTeneHel Bua a n (a — moboe
palMOHATIBLHOE YUCIIO, N — HATYPAJIbHOE YUCIIO).
[ToHumaTh cMbICH 3anKcH OOJIBIINUX YUCEIN C
MOMOUIBIO JECATUYHBIX IpOOeil U cTeneHei
yucna 10, npUMeHATh UX B peabHbIX
cutyausx. [IpuMeHsITh Npu3HaKK JEIUMOCTH,
Pa3ioKeHus: Ha MHOKHUTENN HaTypalbHBIX
ymcesn. Pemars 3a1auu Ha 4acTu, IPOIEHTHI,
MIPOTIOPIINH, HAa HAXOXKACHUE Ipoodu (MpoIieHTa)
OT BEJIMYMHBI U BETUYMHBI 110 €€ 1poOu
(mporieHTy), Ipodu (MpOoIIeHTa), KOTOPBIH
COCTaBIISIET OJIHA BEJIMYMHA OT APYrOM.
[TpuBoIUTH, pa30upaTh, OLIEHUBATH PA3IUYHbIC
pelIeHus], 3alUCH PEIIEHUN TEeKCTOBBIX 3aj1au.
Pacno3naBath 1 0OBSICHITH, OMUPASICh HA
oTpeeNieHus], MPSIMO MPOTOPIHOHATbHbBIE U
00paTHO MPONOPIMOHATILHbIE 3aBUCUMOCTH
MEX/1y BEJIMYMHAMU; IPUBOAUTH IPUMEPHI ITHX
3aBHCHUMOCTEH U3 pealbHOr0 MUPA, U3 JPYTUX
yueOHBIX MpeAMETOB. Pemars npakTuko-
OpUEHTUPOBAHHBIC 3a/1a4M Ha APOOU, IPOIICHTHI,
IpsIMYIO U 0OpaTHYIO IPOMOPLUOHATIEHOCTH,
IPONOPUUHU

AnreOpaunveck
1€ BBIPAKCHHUS
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byksennsie
BBIPAYKEHUS.
IlepemenHsIe.
JlomycTrMble 3HaYECHUS
IIEPEMEHHBIX.
DopMyIIbL.
IIpeo6pazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
NpUBEJCHNE TOJOOHBIX
ciaraembIx. CBoiicTBa
CTEIIEHU C
HaTypaJIbHbIM
IOKa3aTeseM.
MHoOrouneHsl.
CnoxeHnue,
BBIYMTAHHUE,

OBnajers anredpandecKoi TEPMUHOJIOTUCH U
CHMBOJIMKOM, IIPUMEHATH €€ B IIPOIecce
0CBOCHHS yueOHOTro Marepuana. Haxoaurs
3HAYEHHsI OYKBEHHBIX BBIPAKECHUH MTPU
3aJ[aHHBIX 3HAUYCHHUSAX OYKB; BBITIOJIHSITh
BBIUUCIICHUS 110 popmyiaM. BeIOTHSTE
npeoOpa30BaHus 1IEJI0T0 BBIPAKEHUS B
MHOTOYWICH MPUBEICHUEM TM0I0O0OHBIX
cllaraeMbIX, PaCKphITHEM CKOOOK. BBIMOIHATE
YMHOXCHHUE OJIHOYWICHAa HA MHOTOUJICH U
MHOTO4ICHA Ha MHOTOWIEH, TPUMEHSTh
(bopMyIbI KBajJipaTa CyMMBI U KBaJpaTa
pazHocTH. OCYIIECTBIISTh Pa3JI0KEHHE
MHOTOYWICHOB HA MHOKUTEIN MyTEM BBIHECCHHUSI
3a CKOOKH 0OIIIEro MHOKUTEIS, TIPUMEHEHUS
(GopMyIIbI pa3HOCTH KBAAPATOB, (GOPMYIT
COKpAIIEHHOTO YMHOKeHUsI. [IpuMeHsITh
npeoOpa30BaHNe MHOTOUWICHOB JUISl PEIICHUS




YMHOKEHUE

PAa3IMYHBIX 3a1a4 U3 MAaTCMATUKH, CMCIKHBIX

MHOTOYJICHOB. IIPEIMETOB, U3 PEANbHOM IPAKTUKHU.
Dopmyibl 3HAKOMUTbHCS C UCTOPUEN pa3BUTHUS MaTEMATHKU
COKpAILLIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOT'OYJIEHOB Ha
MHOKUTEIN
VYpaBHeHUs U 20 VYpaBHeHue, npaBuiia PemaTh nMHeliHOE ypaBHEHUE C OJJHOU
HEpaBEHCTBA npeoOpa3oBaHus NIEPEMEHHO, IPUMEHSIS IIPaBUjia epexo1a OT
yYpaBHEHUS, MCXOJHOIO YPaBHEHUS K PAaBHOCUJILHOMY EMY
PaBHOCHUIIBHOCTh 6onee npocroro Buaa. [IpoBepsTs, sABisieTcs au
ypaBHeHUH. JInHeHOE KOHKPETHOE YUCIIO KOPHEM YPABHEHMUS.
ypaBHEHUE C OJTHOU [TonOupats npumepsl nap 4nce, ABJISIOMUXCS
IIEPEMEHHOM, PEIICHHE pelIeHruEeM JIMHENHOTO YPaBHEHHUS C IBYMS
JIMHENHBIX YPaBHEHUM. nepeMeHHbIMU. CTPOUTH B KOOPIAUHATHOMN
Pemrenne 3anau ¢ IJIOCKOCTH rpayK JMHEHHOTO YpaBHEHHUS C
MTOMOIIBIO YPaBHEHUH. JBYMsI IEpEMEHHBIMHU; MOJIb3YACH TPpaUKOM,
JluneiHOe ypaBHEHHE C | IPUBOJIUTH IPUMEPHI PELICHUS YPaBHEHHUS.
IBYMsI IepeMeHHbIMU U | HaxoauTh pelnienne CUCTeMBbI ABYX JTMHEHHBIX
ero rpaduk. Cucrema YpaBHEHUH ¢ IByMs nepeMeHHbIMU. COCTaBIISITh
JBYX JIMHEWHBIX U pelaTh ypaBHEHUE WM CUCTEMY YpaBHEHUN
ypaBHEHUH C ABYMS 10 YCIIOBUIO 3aJ1a4M, HUHTEPIIPETUPOBATH B
IIEPEMEHHBIMU COOTBETCTBUU C KOHTEKCTOM 3a1a4U
MOJTYYEHHBIN pe3yabTaT
Koopaunatsr 24 Koopaunara Touku Ha N3o00pakaTh Ha KOOPAUHATHOM MPSIMON TOYKH,
U TpaUKH. npsiMoi. Yucnosbie COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM,
OyHKIHMH IIPOMEXKYTKH. Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh UX HA
Paccrosinne mexay anreOpanveckom si3pike. OTMedaTh B
JBYMsI TOUYKaMU KOOPJAMHATHOM ITUIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJAMHATHON KOOp/AMHATaM; CTPOUTh I'paMKH HECIOKHBIX
IPSIMOH. 3aBUCUMOCTEH, 3aJaHHbIX (OpMYyJIaMH, B TOM
[IpssmoyronbHas Yuciie ¢ HOMOIIBIO IU(PPOBBIX 1a00paTOpUil.
cUCTeMa KOOPAMHAT Ha [TpuMeHsTh, N3y4aTh IPEUMYILECTBA,
wiockocTy. [Ipumepsr UHTEPIPETHPOBaTh I'pauecKuil crnocod
rpauKoB, 3aJaHHBIX IPECTaBICHUS U aHAJIM3a pa3HOO0Opa3HOH
¢dopmynamu. Urenue XKU3HEHHOH nHpopmanuu. OcBauBaTh NOHATHE
rpauKOB peabHbIX (GyHKIIMY, OBaeBaTh (PYHKIMOHATBHON
3aBUCUMOCTEHN. TepMHUHOJIOTHEN. Pacrio3HaBaTe IMHENHHYIO
[Tonsitne GpyHkuUU. dbyukumio y = kx + b, onuceiBath e€ cBOiCTBa B
I'paduk Pynkuuu. 3aBHCHUMOCTH OT 3Ha4eHUH koA duireHToB k u
CaoiicTBa (hyHKIHMH. b. Ctpouts rpaduku nuHeHON QyHKIMH,
JluneliHas QyHKIMSL. ¢ynkuy y =| x |. Mcnons3oBath HuppoBbie
IToctpoenue rpagpuka pecypcesl Ui HOCTpOoeHUs IrpaduKoB (PyHKIMN U
JTUHEWHOU QYHKIUH. U3y4eHUs UX CBOUCTB. IIpuBOAUTH MpUMEpHI
I'padux GpyHKIIMN JIMHEHHBIX 3aBUCUMOCTEN B peabHBIX
y=|x]| poueccax U sIBICHUSIX
[loBTOpenue u | 6 [ToBTOpEeHUE OCHOBHBIX | BrIOMpaTh, MPUMEHATH OLIEHUBATH CIIOCOObI

00001enne

MOHATHI U METOJI0B
Kypca 7 Kiacca,
00o01eHue 3HaHu |

CPaBHEHHUs YUCEJl, BBIYUCIICHUH,
npeoOpa3oBaHuil BEIpAXKEHUH, peIIeHUs
ypaBHeHUM. OCyIIEeCTBIATE CAMOKOHTPOJIb
BBIIIOJIHAEMBIX ACUCTBUI U CAMOIIPOBEPKY
pe3ynbTaTa BHIYMCICHUH, TpeoOpazoBaHUA,
OCTpOeHUH. Pemars 3a1auu U3 peajbHOU




KU3HU, IPUMEHATh MaTeMaTHUYECKUE 3HAHUS
JUISL pEeUIeHUs 3a7a4 U3 IPYTUX MIPEIMETOB.
Pemrate TeKCTOBBIC 337]a4M, CPABHUBATH,
BBIOMPATH CIIOCOOBI pelIeHus 3a/1a41

OO011ee KOJI-BO
4acoB I10
MpOrpaMme

102

TemaTn4eckoe INIAHUPOBAaHUE C YKa3aHHEM KoOJIUYIECTBA aAKaJICMHUYECCKHX YacCoB,
OTBO/JMMBIX Ha OCBOEHHE KAKI0H TeMbI yqeﬁﬂoro nmpeamMera reoMmeTpust (7 K.]'IaCC)

HanmenoBanue Komnuectso OcHOBHOE coJiepKaHne OcHoBHBIE BUBI JESITETBHOCTU
paznena (Tembl) 4acoB 00yJaronuxcs
Kypca
[Ipocreitmme 14 [Ipocreimme PopMynHpoBaTh OCHOBHBIE IOHATHUS U
reOMETPUYECKU reoMeTpHUYecKre onpenenenus. Paco3HaBarhb
€ GUrypsl 1 UX OOBEKTHI. U3y4EHHbIE T€OMETPUUECKHE (PUTYPBI,
CBOIICTBA. MHOTOYTOJIbHUK, OTIPENENIATh X B3aUMHOE
N3mepenue nomanast. CMeXHbIe U pacrojoKeHUE, BHIIOIHATh YEPTEXK I10
reOMETPUYECKU BEPTUKAJIbHBIE YTIIBI. ycnoButo 3anaun. [IpoBoauTh
X BEJIMYUH Pabota ¢ mpocreimumu MPOCTEUIIINE OCTPOEHHUS C TOMOIIBIO
yepTexamu. Mzmepenue UUPKYJA U JIMHEHKHU. 3MepsaTh
JVHENHBIX U YIIIOBBIX JVHENHBIE U YTJI0BbIE BETUUMHbI
BEJIMYMH, BEIYUCIICHHUE TreOMETPUYECKUX U IMPAKTUYECKUX
OTPE3KOB U YIIIOB 00BeKTOB. Onpenenars «Ha rias3»
pasMepsl pealibHbIX 00BEKTOB,
IPOBOJUTH I'PpyOyI0 OLIEHKY MX
pasmepos. Pemare 3a1aun Ha
BBIUMCIIEHUE JUIUH OTPE3KOB U
BEJIMYMH yIII0B. PemaTs 3a1aun Ha
B3aMMHOE PaCHOJIOKEHHE
reomerpudeckux ¢uryp. [IpoBoants
KJIacCU(UKALMIO YTJIOB, BEIYUCIIAT
JUHENUHBIE U YIIIOBbIE BEJIUYHHBI,
IPOBOJUTH HEOOXOAUMBIE
JI0Ka3aTeIbHbIE PACCYKACHUS.
3HAaKOMUTbBCS C UCTOPUEH pa3BUTHS
reOMEeTpUHU
TpeyronbHukH 22 [TonsTHE O PaBHBIX Pacnio3naBaTh nmapel paBHBIX
TPEYrOJIbHUKAX U TPEYTOJIbHUKOB Ha TOTOBBIX YEPTEKAX
NEPBUYHBIE (c yka3aHueM IpU3HAKOB). BEIBOIUTH
IIPEJICTaBICHUS O cieAcTBUs (PaBEHCTB
paBHbIX ¢urypax. Tpu COOTBETCTBYIOLIUX AJIEMEHTOB) U3
IIPU3HAKa PABEHCTBA PaBEHCTB TPEYrOJIbHUKOB.
TPEYTOJIbHUKOB. PopMyIMpOBATH ONPEACIEHUS:
[Ipu3Haku paBeHCTBa OCTPOYTOJIbHOTO, TYIIOYT'OJIBHOTO,
IPSIMOYTOJIBHBIX IPSMOYTOJIBHOTO, PaBHOOEPEHHOTO,
TPEYTOJIbHUKOB. PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
CBONCTBO MeIMaHBbI OUCCEKTPUCHI, BEICOTBI, MEAUAHBI
IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA; CEPEIUHHOTIO
TPEYTOJIbHUKA, NEPIEHIUKYIIIpa OTPE3Ka; IEpUMETpa




IIPOBEACHHOU K
TUIIOTEHY3E.
PaBHOOeipeHHbIC U
PaBHOCTOPOHHHE
TPEYTrOJIbHUKU.
[Ipu3naku u cBolicTBa
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepasencrBa B
FEOMETPHH.
[IpssMOyroapHBII
TPEYTOJIBHUK C YIJIOM B
30°

TpeyronbHuka. PopMyIMpoOBaThH
CBOWCTBA U NIPU3HAKU
pPaBHOOEIPEHHOTO TPEYrOJbHHKA.
Crpoutb 4epTexH, pelaTh 3a4a4u C
IIOMOILIBIO HAXO0XKACHUS PaBHBIX
TPEYroJbHUKOB. [IpUMEHATh NpU3HAKU
PaBEHCTBA IIPSIMOYT OJIBHBIX
TPEYrOJIbHUKOB B 33Ja4ax.
Hcnonp30Bath ME(POBBIE peCypCh
JUISL UCCIIEIOBAHMSI CBOVICTB
U3y4aeMbIX QUTyp. 3HAKOMHUTHCS C
HUCTOPHUEN pa3BUTHUS T€OMETPUU

[TapamnensHbie 14 [TapamiensHbIE IPSIMBIE, DopMyIHpOBATH MOHATHE
IpsiMbIE, CyMMa ux cBoiictBa. Hakpect napajuIeIbHBIX IPSIMbIX, HAXOUTh
YTJIOB Jexauiue, npakTHdeckue npumepsl. M3ydarsb

TpPEeYrojbHUKa COOTBETCTBEHHBIE U CBOJICTBA YIJI0B, 00pa30BaHHBIX MPU
OJIHOCTOPOHHUE YTJIbI, NepecedeHNH MapalIesIbHbIX MPSIMBIX
00pa3oBaHHBIC TTPU cekymei. [IpoBoauTe nqoka3arenbcTBa
repeceyeHu NapauIeIbHOCTU JBYX MPSMBIX C
napajiebHbIX TPSIMBIX MOMOIUIBIO YIJIOB, 00pa30BaHHbBIX MPU
cekyiei). [Ipuznak MIEPECEUECHHNH 3TUX NPSIMBIX TPEThEN
NapaAIJIEIbHOCTH NpsAMOU. BBIUHMCIIATE CyMMYy YIJIOB
NPSIMBIX Yepe3 TPEYroJbHUKA U MHOTOYT OJIbHHKA.
PaBEHCTBO PaCcCTOSTHUN Haxoauts yucnoBble 1 OyKBEHHbIE
OT TOYEK OJHOU MPSAMOM 3HAYEHHUsI YTJIOB B TEOMETPUYECKUX
JI0 BTOPOM IPSIMOM. 3a/1a4ax ¢ UCMOJIb30BAHUEM TEOPEM O
CymmMma yrios CyMMe€ YyIJIOB TPEYTOJIbHUKA U
TPEYroJIbHUKA. MHOTOYTOJIbHUKA. 3HAKOMUTHCS C
Bnemnue yribt HCTOPHUEN pa3BUTHUS TEOMETPUN
TPEYroJbHUKA

OKpy»XHOCTb U 14 OKpyXHOCTb, XOpJ1a U PopMynHpoBaTh ONPEACIICHHUS:

KpYT. JUaMeTp UX CBOWCTBA. OKPYXKHOCTH, XOP/bl, AUAMETPA U

['eomerpuuecku KacarenpHas KacaTeJIbHOU K OKPYKHOCTH. M3y4yaTh

€ IIOCTPOCHHUA

OKPYKHOCTH.
OKpy»XHOCTB,
BIIMCAHHAs B yroJl.
ITonstue o I'MT,
IIPUMEHEHHUE B 33/1a4ax.
buccekrpuca u
CEepEeIMHHBIN
NEePHEHANKYIIAP KaK
reOMETPUUECKUE MECTa
To4eK. OKpYKHOCTB,
OIIMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTB,
BIIMCaHHAs B
TPEYrOJIbHUK.
IIpocrenmue 3anaun Ha
IIOCTPOEHUE

UX CBOMCTBA, IPU3HAKH, CTPOUTH
yeprexu. Mccnenosarb, B TOM 4UCIIe
UCIOJIB3YS IU(PPOBBIE PECYPCHI:
OKPYKHOCTb, BIIUCAHHYIO B YTOJI;
LEHTpP OKPY>KHOCTH, BIUCAHHOU B
YTOJI; PABEHCTBO OTPE3KOB
KacarenbHbIX. croab30BaTh METO
I'MT s nokasaTenbcTBa TEOPEM O
nepeceyeHnH OMCCEKTPUC YIIIOB
TPEYTOJIbHUKA U CEPEAMHHBIX
MEPIIECHIUKYIISIPOB K CTOPOHAM
TpeyroJibHuKa ¢ nomouso ['MT.
OBnageBath NOHATUAMH BIUCAHHOU U
OIIMCAaHHOM OKPYKHOCTEHN
TPEYroJIbHUKA, HAaXOIUTh LIEHTPBI 3TUX
OKpyXHOCTEH. Pemate OCHOBHBIE
3a7la4M Ha [IOCTPOEHUE: YIila, PABHOTO
JTAHHOMY; CEpEIUHHOTO
MEPIICHIMKYJISIPA TAHHOTO OTPE3KA;
IPSIMOY, IIPOXOIAIIEH Yepe3 NaHHYIO




TOYKY U IEPIECHIUKYIISAPHON TaHHOU
psSAMOii; OMCCEKTPUCHI TAHHOTO YTJIa;
TPEYrOJIbHUKOB I10 Pa3JIMYHbIM
3JIEeMEHTaM. 3HaKOMUTBCS C UCTOpUEH
pa3BUTHUS T€OMETPUU

IToBTOpEHNME, 4 [ToBTOpEHUE N Pewrars 3agaun Ha MOBTOPEHME,

00o0menune 0000111eHnEe OCHOBHBIX WITIOCTPUPYIOIIUE CBSI3U MEXKTY

3HAHUU HOHSTUH U METOJIOB pa3IUYHBIMU YaCTAMU Kypca
Kypca 7 Kiacca

OO0mmee K0I-BO 68

4acoB 110
IporpaMme

TemaTn4veckoe INIAHUPOBAHUE C YKazaHHEM KoOJIUYIECTBA aAKaAJCMHUYCCKHX YacCoB,
OTBOJMMBIX HA OCBOEHHE KAXKIOH TeMbI yqeﬁﬂoro npeamMera BEPOATHOCTL U CTATHCTUKA

(7 xaacce)
HanmenoBanwue Komudectso OcCHOBHOE CcOJIepKaHne OCHOBHBIC BUIBI JACSITSILHOCTH
paznena (Tembl) 4acoB 00yJaronuxcs
Kypca
[IpencraBnenue 7 IIpencraBnenue qaHHBIX OcBanBaTh CIIOCOOBI MPEICTABICHUS
TTAHHBIX B TaOJIUTIAX. CTAaTHCTUYECKUX JAHHBIX W YUCIIOBBIX
[TpakTrueckue MacCHBOB C IIOMOIIBIO TaOIUIL U
BBIYHCIICHUS T10 Jarpamm C UCIOJIb30BaHUEM
TaOJIMYHBIM JAHHBIM. AKTyaJIbHBIX U BaXKHBIX JAHHBIX
W3Bnedenue u (memorpadudeckue JaHHBIC,
UHTEpIIpeTaLNs MIPOU3BOJICTBO MPOMBIILICHHON U
TaOMMYHBIX TAHHBIX. CEJIbCKOXO03SUCTBEHHOU MPOIYKIINH,
[TpakTuueckas paboTa 001IIeCTBEHHBIE U IPUPOIHBIE
«Tabmuby. sBiieHMs ). M3ydaTh MeTO b pabOTHI C
I'padpuueckoe TaOJIMYHBIMU U TPpaPUIECKUMU
MPE/ICTaBICHUE TaHHBIX MPEJICTAaBICHUSIMH JTAHHBIX C
B BUJIE KPYTOBBIX, MOMOIUIBIO ITU(POBBIX PECYPCOB B X0O/I€
CTOJIOUKOBBIX MPAKTHYECKUX padboT
(cTosI09aTHIX)
nuarpamm. Utenue u
MOCTPOCHUE JHArPaMM.
ITpumepsl
neMorpapuuecKux
Jarpamm.
[IpakTuueckas pabora
«/IlmarpammbD»y
OnucarenpHas 8 UucnoBsie HAOOPBHI. OcBauBath MOHSITHSI: YUCIOBOI HabOp,
CTaTHCTUKA Cpennee Mepa LeHTPaTbHOM TeHeHIINN (Mepa

apupMeTHIEeCKOe.
MenuaHa 4iCIOBOTO
Habopa. YCTOWMYNBOCTH
MeE/IMaHbI.
[IpakTuyeckas pabora
«CpeHue 3HauCHUSY.
Haubonsiee u
HaMMECHBIIICE 3HAYCHUS
YHCIIOBOTO HabOpa.

[IEHTpa), B TOM YHUCJIEe CPEIHEE
apupMeTHIecKoe, MeIMaHa.
OnucelBaTh CTATUCTUYECKNE JAHHBIE C
MIOMOUIBIO CPETHETO
apu(METHUECKOTO U METUaHBbI.
Pewrars 3agaun. M3y4ars cBolcTBa
CpPEIHUX, B TOM YHUCJIE C TOMOULIbIO
U(POBBIX PECYPCOB, B XOJIE
npakTu4eckux pabor. OcBauBarth




Pa3zmax NOHATHUS: HANOOJIbIIICE U HAaMEHbBIIIEee
3HAUEHUs YMCIOBOIO MAacCUBA, pa3Max.
Pemats 3a1aun Ha BEIOOp criocoba
ONMCaHUA JaHHBIX B COOTBETCTBUU C
IPUPOJION TaHHBIX U LIETIAMU
UCCJIEIOBAHUS
Crnyuaiinas CrnyuaitHas OcBauBaTh MOHATHSA: YACTOTA
HU3MEHUYUBOCTh U3MEHUYUBOCTD 3HauYEHUI B MacCHUBE JJaHHBIX,
(npumepsl). YactoTa rPYNIIMPOBKA TAHHBIX, TUCTOTpaMMa.
3HaYEHUI B MaccHBe Crpoutsb 1 aHAJIM3UPOBATH
naHHbIX. ['pynnuposka. TUCTOIPAMMBI, 10A0UPATH
I'mcrorpammel. MOJXOJAIINH 1Iar TPYNITUPOBKH.
[IpakTnueckas padbora OcBauBatb rpaduyeckue
«Crny4aiiHas IIPEJICTaBJICHUS Pa3HbIX BUOB
U3MEHUYUBOCTHY CIIy4allHOM U3MEHUYHUBOCTH, B TOM
YHCJIe C TOMOIIbIO IIU(PPOBBIX
pECYpCoOB, B XOJ€ MPAKTHYECKOU
paboTHI
Beenenue B I'pad, Bepmuna, pedpo. OcBauBatp MOHATHS: Tpad, BepIINHA

Teopuio rpados

[IpencraBnenue 3agaun
C TIOMOIIIbIO Trpada.
CreneHb (BaJ€HTHOCTD)
BepiuHbL. Yucio pédep
U CyMMapHas CTeneHb
BepirH. Llenb u nuki.
[Tyts B rpade.
[IpencraBienue o
CBSI3HOCTH Tpada.
O6xox rpada (siinepoB
nyth). [Ipencrasnenue
00 OpUEHTUPOBAHHBIX

rpadax

rpada, pedpo rpada, CTenieHb
(BAJICHTHOCTH BEPIIIHHBI), IIEITb U
k1. OcBavBaTh MOHATHUS: TTYTh B
rpade, diIepoB myTh, 00x01 rpada,
OpHEHTHPOBaHHbIHN Tpad. Pemars
3aJ]a4ui Ha OMCK CYMMBI CTeNeHeil
BepiuH rpada, Ha MoUCcK 00xo/1a
rpada, Ha TIOUCK MyTeH B
OpUEHTUPOBaHHBIX rpadax. OcBauBaTh
CIocoObI IPECTaBICHUS 3a/1a4 U3
Kypca anredpbl, FeOMETPUH, TEOPUU
BEPOSITHOCTEH, APYTrUX MPEIMETOB C
MOMOIIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHE LIETIH,
(GbyHKIMOHAIbHBIE COOTBETCTBUS) HA
npuMepax

BeposTtHocTs 1

CrnyyaliHblil OIIBIT U

OcBauBaTh NOHATHUS: CJ'Iy‘I&fIHLIfI OIIBIT

4acToTa cilyyaifHoe coObITHE. U clly4aiiHoe coObITHE,
cllyyaifHOTrO BeposTHOCTh M yacToTa MaJIOBEPOSITHOE U IPAKTUYECKU
COOBITHS coObITus. Ponb JO0CcTOBEpHOE coObITHE. M3ydaTh
MaJIOBEPOSITHBIX U 3HAYMMOCTb MAJIOBEPOSITHBIX COOBITHI
PaKTUYECKU B IIPUPOJIE U OOIIECTBE HA BaXKHBIX
JIOCTOBEPHBIX COOBITUI npuMepax (aBapuu, HeCYaCTHbBIE
B IIPUPOJIE U B ClIydad, 3aluTa epCOHAIBHON
oOmectse. MoHeTa u uHpOpMalny, repeiada JaHHbIX).
UrpajibHasi KOCTh B N3y4ate posp KIaCCUUECKUX
TEOPUU BEPOATHOCTEH. BEPOSATHOCTHBIX MoJieneil (MoHeTa,
[IpakTnyeckas pabora urpajabHasi KOCTb) B TEOPUH
«YacToTa BhINaZCHUS BeposiTHocTel. Habmonath u u3y4arpb
opia» 4acTOTy COOBITHUI B MPOCTBIX
AKCIEPUMEHTAX, B TOM YHCJIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB, B
X0JIe IPAKTUYECKON pabOThI
O06o01enue, [IpencraBnenue [ToBTOPSATH U3y4EHHOE U BBICTPAUBATh
CHUCTEMAaTH3alH JnaHHbIX. OnucaTenbHas cucreMy 3HaHuil. Pemartp 3a1aun Ha




s 3HAHUN

CTaTHCTHKA. IIPEJICTaBICHUE U ONUCAHUE JAHHBIX C
BepostHocTh MIOMOLUIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
CIIy4aifHOTO COOBITHS O0cyxaTh IPUMEPHI CIydaiiHbIX

COOBITHI, MalIOBEPOSITHBIX U
IIPAKTUYECKU JOCTOBEPHBIX
CIIy4allHbIX COOBITHH, UX POJIU B
IPUPOJIE U )KU3HU YEIOBEKa

OO011ee KOJI-BO 34
4acoB I10
MPOrpaMme

TemaTHYecKoOe IUIAHMPOBAHUE C YKAa3aHHEM KOJHYECTBA aKaleMHYECKHX YaCOB,
OTBOJAMMBIX HA 0CBOEHHE KAK/I0il TeMbl y4eOHOI0 IpeIMeTa
AJreopa 8 kJaacc

HaunmenoBanue pazaena
(Tembl) Kypca

Komuyectso
qacoB

OcHOBHOE coziepKaHue

Anrebpandeckue 1poou

22

Anrebpandeckas nmpobb. Cokparienue npobeii. JleiicTBus
¢ anredbpanvyeckuMH JIpoOsSMU.

PanmonaibHbIe BBIPKEHUS " 1704
npeoOpazoBanus. bykBeHHbIe BbIpa)KeHUS (BBIPAXKEHUS C
nepeMeHHbIMH).  YwucioBoe  3HaueHUE OYKBEHHOTO
BbIpakeHus. JlomycTuMble 3HaYeHHUS [EPEMEHHBIX,
BXOJSIINX B anreOpanydeckue BoipakeHus. [loacranoBka
BBRIDOXCHU BMeECTO TepeMeHHbIX. [IpeoOpazoBaHms
BhIpaKeHU. AnreOpanueckas apoOb. CokparieHue
Ipo0ei. JevicTBus c anreOpandecKuMu
npobsimu. CTeneHs ¢ 1enbIM TokaszaTteneMm. CBolcTBa
CTeMEeHH C LeabIM TnokazaTteneM. CTaHIApTHBIA BHJ
qucla.

JIuneitnbie ypaBHenus. Llenbie ypaBHeHUS

KBanparubie kopHU

17

CBoiicTBa KBaJpaTHBIX KOpHEH W HMX TNPUMEHEHHE B
BbIuncieHusx. KBanparueiit kopens. [lnomans kBaapara.
Cumaou [pic] . HppanmoHasibHble quca.
JlelicTBUTEIbHBIE qyuca. Teopema [Tudaropa.
Onpenenenrue KBaApaTHOTO KOpPHA. ApuPMETHYECKUIN
KBaJIpaTHBII KOPEHb. Yucno pelieHui
ypasHeHus x> = a. [logo6HbIe paauKabl.
PaBenctBO; .OcBOOOXKIEHHE OT HPPALMOHAIBLHOCTA B
3HaMeHareJse Jpoou

Kybunueckas napabomna. Kopenb n-oii crenenu

KBanpaTHble ypaBHEHUS

19

KBanpatHoe ypaBHenue. Koaddunuentsl. [Ipusenennoe
KBaJlpaTHOE ypaBHeHHE. DopMysa KOpHEH KBaJpaTHOIO
ypaBHeHMs. JIMCKpUMMHAHT. 3HaK JUCKpUMHHAHTa U
4yuciao KOpHeW. KBagpaTHele ypaBHEHHsS C UYETHBIM
BTOPbIM  KOO(Q(UIIMEHTOM.  YPaBHEHHS  BBICIIHUX
crerieHeil. TekcroBele 3amaun ¢ apuPMETHUYECKHM,
T€OMETPUYECKUM,  (U3MYECKUM  COJIEpKaHHEM, C




IKOHOMHYECKUMH (paldyramu. MaTemaTtuueckass MOAECTb.
Henonnele kBagparHele ypaBHeHMs. [Ipuemsl pemeHus
ypaBHeHui. Teopema Buera. ®opmynsl Buera. Teopema,
oOparnas Teopeme Buera. KBagpatHeiii  TpexdiieH.
JluckpuMHMHAHT  KBaJApaTHOro TpexwieHa. KopeHb
KBaJIpaTHOIO TpexwieHa. Pa3jokeHue KBaJpaTHOIO
TpexXuJieHa Ha MHOXHUTEIH.

Cucrembl ypaBHEHUI

19

Cucrembl ypaBHEHHUIl ¢ JIByMsl [IEPEMEHHBIMU; pEIICHUE
cucreMsl. JIuHeliHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU.
I'padux  ypaBHeHusi. YpaBHeHue mpsiMoil. ['padux
ypaBuenus y =kx. I'paduk ypaBuenus y =kx+ |. YrioBoii
koo dumnment mpsmoit. Pacronoxenue rpaduka B
KoopauHaTHO# Tuockoctu nipu k>0, npu K <0. Vcnosue
napauieIbHOCTU MPSIMBIX. I'eometp CMBICIT
ko3durnmenta | . Cucrema ypaBHeHuil. Pemienue
CUCTEMBl ypaBHEHUN ¢ JIByMs nepeMeHHbIMHU. Crioco0
3aMMCcH CUCTEM € IOMOIIbIO (PUTYpHOU CKOOKU. Pemienue
CUCTEM CHOCOOOM CIIOKEHHS U CIIOCOOOM TMOJCTaHOBKH.
Maremarnueckast Mojensb 3amaun. CucrtemMa ypaBHEHHM.
Pemenne ypaBHEHUS MM CHUCTEMBl  YpaBHEHHMS.
CooTBeTCTBHE TMOJYYEHHOTO pe3yjibTaTa  yCIOBHUIO
3amaun. IIpumenenue anreOpanueckoro ammapara K
pELIEHUI0  3aJad € TEeOMETPUYECKOM  TEMaTUKOIl.
Koopaunats! TOUKM nEpecedeHUs] PSMBIX.

OyHKINU

14

I'padpuxn  dbynxkuumn. ['paduyeckue XapakTEPUCTHKHA -
CpaBHEHHUE  CKOPOCTEH,  BBIYUCICHHUE  CKOPOCTEH,
OTpeJeNieHne  MaKCHUMalbHBIX U MUHUMAaJbHBIX
3HaueHuil.  [lonstme  QyHkmuu.  3aBucuMas W
He3aBHCUMas  IepeMeHHble.  Apryment. OO6nacTh
onpeneneHus ¢GyHkuu. CrnocoObl 3amaHus (YHKIIHH.
Yucnossie mpoMexxyTku. Hynmu gynkiuu. Hanbosbimee n
HauMEHbIIIee 3HAYCHUS (byHKIHH.
[TpomexyTku 3HaKonocTosIHCTBa. Bo3pacTanue u
yObiBanue  Qynkuuu. Jluneitnas Qynkuusa. ['paduk
nuHerHo  ¢ynkiuu. IlocrosHHas  GyHKUMS WK
KoHcTaHTa. OOpaTHO MPOMOPLMOHANBHAS 3aBUCUMOCTbD.
I'paduk dynkuuum - runepbona. OGmacTe onpeaencHUs.
Bo3spacranue, yObiBanue GyHKIHMH.

BepOHTHOCTB KU CTaTHUCTHUKA

Pasmax. Cpennee apudmernueckoe. Tabmuia 4YacToT.
Mopa. Menuana psiaa.

Knaccuueckoe onpenenenue BeposTHOCTH. Croco6
BBIYHCIICHUS BEPOSITHOCTU COOBITHSL.

IToBTOpEeHne

O011Eee KOI-BO YacoOB 110
porpamMmme

102




TemaTuveckoe NJIAHUPOBAHME ¢ YKA3aHUEM KOJIHYECTBA aKaIeMUYeCKHX YaCoB,
OTBOJMMBIX HA OCBOEHHE KAK/I0il TeMbl YUeOHOI'0 peMeTa
T'eomeTpus 8 Kjacc

HaumenoBanue paszaena
(Tembl) Kypca

Komnunuectso
qacOB

OcHOBHOE coJiepKaHne

YeThIpEXYyroJIbHUKN

16

MHOTOYT0JIbHUK, 3JIEMEHTBI MHOTOYTOJIbHUKA,
BBIIYKJIbI MHOIOYTOJIbHUK, CyMMa YIJIOB BBIITYKJIOIO
MHOTOYTOJIbHUKA. YeTbIpexXyrojbHUK, apauIeIorpaMM,
CBOICTBa napajienorpaMmma. [Tapannenorpamm,
CBOMCTBA napajuiesaorpamma, IIPU3HAKU
napajuiesorpaMma. Tpamenusi, 3J€MEHTHl TpareluH,
paBHOOEIpEHHAass M OPSIMOYroJibHas  Tpamenus.
[IpssMOYronpHUK, CBOMCTBA IPSAMOYIOJIBHUKA, NMPU3HAK
npsiMoyrosbHuKa. PoMO, kBajgpar, cBOMCTBO pomba u
kBajgpara. OceBasi W ILEHTpalbHas CHMMETPUH, OCb
CUMMETPUHU, HEHTP CUMMETPHUH.

Tlnomraau

14

Ilonstue IO AN MHOTOYrOoJIbHUKA. EMHULIBI
W3MEpPEeHUsl TUIOMIa/iel, IUIOMaab MPSAMOYrOJIbHUKA,
OCHOBHBIE cBoMcTBa MIomaaen. [lapamrenorpamm,
OCHOBaHME W BBICOTA TMapajyiejorpaMma, IIJIOMAIb
napajiesorpamMmma. TpeyrojibHUK, OCHOBAaHHE W BBICOTA,
IUIONIA/lb  TPEYroJIbHUKA, COOTHOIIEHHE IUIOLIACH.
Tpameuus, BbICOTa Tpameluy, IUIOMIAAL TpaANEIHH.
[IpssMoyronpHBIA  TpeyroJibHUK, Teopema Iludaropa,
Teopema, ooparHas Teopeme [Tudaropa.

[TonoOHbIE TPEYTOTBHUKHI

20

[TponopuroHanbHble OTPE3KH, CXOJICTBEHHBIE CTOPOHBI,
NOJAOOHBIE TPEYroNbHUKH, KOADOUIIMEHT MOa00us,
oTHomienne romaneid. Ilogobue TpeyroibHUKOB,
NEpBBIA MPU3HAK MOJO0MS, BTOPOI MpU3HAK MOI00US,
TpeTU TpHU3HAK noaoous. Teopema o cpemHel JTUHUM
TPEeYroJbHUKA. Cpennee MIPOMOPLIUOHAIILHOE,
YTBEPXKACHUS O CPEeIHEM MPONOPIHOHAIBHOM. MeTos
no100Us, TOCTPOEHUE TPEYTOJbHHUKA MO JAHHBIM JBYM
yriaM U OHCCEKTpHUCE MpPH BEpUIMHE TPEThEero yria.
CuHyc, KOCHMHYC H  TaHI€HC  OCTpOro  yria
IPSIMOYTOJIBHOTO TPEYTroJIbHUKA, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECCTBO.

OKpyXHOCTb

16

OKpyXHOCTb, paguyC M JIUAMETp OKPYXHOCTH,
CeKyllas, pacCTOsHME OT TOYKM JIO0 MPAMOU.
KacarenbHast k OKpyKHOCTH, Touka KacaHus. [lyra,
MIOJIYOKPYKHOCTb, T'pafgyCHas Mepa IYTHM OKpPYKHOCTH,
LEHTpaJIbHBIM yroJyl. BrucaHHBI yroi, teopema o
BIUcaHHOM yriie. CBoiicTBa OHCCEKTpPUCHI yria U
CEPEIMHHOIO MEPIEHANUKYIISAPA, TEOPEMA O IIEPECEUCHUN
BBICOT TPEYTrOJIbHUKA, 3aMedarelIbHbIe TOYKHU
TpEyroJbHUKa. BucaHHas OKpYXHOCTb, OIMCAHHBIN
MHOT'OYTOJIbHUK, TE€OpeMa O BIMCAaHHOM OKPYKHOCTH.
OnucanHasi OKpPYXHOCTb, BIMCAHHBI MHOTOYI'OJIbHUK,
TeopeMa 00 ONMCAHHOH OKPYXKHOCTH, TEOPEMA O CyMMe




IMPOTHUBOIIOJIOKHBIX YIJIOB BIIMCAHHOT'O
MHOrOyrojpHuka.  KacaTempHass K OKPYXXHOCTH,
HeHTpaHBHBIfI yrou, BITMCAHHBIN yroJji, 3aMc4aTcCiIbHBIC
TOYKHN TPECYroJIbHUKaA, BITMCaHHAasA n OIINCaHHaA
OKPY)KHOCTb.

IloBTOpEeHNE

OO0111e€ KOJI-BO YacoB II0
MpOrpaMme

68

TemaTHYecKoOe IVIAHMPOBAHUE C YKa3aHHEM KOJHYECTBA aKaJeMHYECKHX YaCOB,
OTBOJAMMBIX HA 0CBOEHHE KAK/I0il TeMbl y4eOHOI0 IpeMeTa
AJareopa 9 kiaacc

HaumenoBanue paszzaena
(Tembl) Kypca

Komnuectso
qacoB

OcHOBHOE coJiepKaHne

HepasencrBa

18

JleficTBuTenbHBIE YHCIAa Kak OCECKOHEYHBIE JpOOH.
CpaBHEHHE [EHWCTBUTEIBHBIX YHUCEN. JTalbl PAa3BUTHS
npenacraBieHuid o yucie. CBOWCTBa HEPABEHCTB A
nepexoja oT OJTHUX HEPaBEHCTB
k gapyruMm. OrneHka CyMMBI W TIPOU3BEACHHUS TIO
3a/IaHHBIM TPaHUIIAM CJIaraéMbIX WM MHOMXHUTEICH.
CBOWCTBO TpaH3UTHUBHOCTU. HepaBeHCTBO ¢ OaHOU
nepeMeHHol.  Pemenune  HepaBeHcTB.  JIMHElHbIE
HEpPABEHCTBA C OJIHOM nepeMeHHON. CUCTEMbI TUHEWHBIX
HepaBeHCTB. JIBoiiHbIE HepaBeHCTBa. JloKa3aTelbCTBO
YHCIIOBBIX U anreOpanyeckux HepaBeHCTB. OKpyrieHue
yucen. [Ipukuaka v oneHka pe3yabTaTOB BBIYMCICHUM.
Boienenne MHOXUTENS — CTENEHW JECSATH B 3aIlUCH
YHUCEl.

KBanparuunas ¢pyHkius

19

KBanmparuunas (GyHKIMS Kak MOJIeNb, OIMUCHIBAIOIIAS
3aBUCUMOCTHU MEXIY peabHBIMU
BeJIMUMHAMU. YacCTHBIN ciyyain KBaJpaTUYHON
ynxuun y=ax?, rpapux. Koopmunarel Bepumubl. Ochb
cummerpuu. [lapannenbHblit IIEPEHOC rpaduKoB
GyHKIMK y = ax’Bronb ocell koopauHaT. Kagparndnas
dbyskmus, ee rpaduk, napadomna. Keadpamusie Hepasencmea
8uoa

ax’+bx+c>0,

ax’+bx + ¢ <0,

YpaBHEHHUS U CUCTEMBI
YpaBHEHUN

26

Pewrenne ypaBHEHUH, CBOIALIMXCS K KBaJApPaTHBIM H
nuHEeHHBbIM. [Ipumepsl pelieHus ypaBHEHUN TPETbEU H
4yeTBEPTON creneHu. Pemenue ApoOHO-palMOHATBHBIX
ypaBHeHuH. IIpumepsl  pelleHHs  CHCTEM  IBYX
HEJIMHENHBIX YPaBHEHU c IBYMS
IIEPEMEHHBIMU. PanioHabHbIE  BBIp@XKEHUS U UX
npeoOpazoBanus. OO1acTe ONpeAENCHUsT BBIPAKEHUS.

ToxnecTBo. Jloka3aTeabCTBO ToXaecTB. Cucrema
YpaBHEHUH. Pemenne CUCTEMBI MMOJICTAHOBKOA,
anredpandeckum CIIOKEHHEM,

rpaduuecku. Mcnonp3oBanne rpaguxkoB QyHKIMHA a71s




pemieHus  ypaBHeHMH u  cucteM. [ padudeckas

WHTEpIPETALMS YPAaBHEHUN U UX CUCTEM.

Apudpmernueckas u
reoMeTpuvecKast
pOTrpeccun

18

[lonsitue mocnemoBaTenbHOCTH. Apudmernyeckas u
reomerpudeckas nporpeccud. @opmyina o0Iero djaeHa
apu(METHYECKOW H TEOMETPUYECKOH MPOTPeccHii,
CYMMBI [I€PBBIX HECKOJIBKUX YIEHOB apu(PMETUUECKON U
reOMETPUUYECKON IIPOTPECCUN. CnoxHsle
MPOLEHTHI. CxeMbl HAUUCIIEHUS POLIEHTOB.

CTaTHCTHKA H BEPOATHOCTDH

Cpennue  pesynpTaThl  u3Mepenuid. llonste o
CTaTUCTUYECKOM  BBIBOJIE HAa  OCHOBE  BBIOOPKH.
[IpencraBnenue 0 reOMETPUYECKOMN
BeposiTHoCcTH. CTaTucTHYecKkue nanuele. [Ipencrapnenue
JTAHHBIX B BHUJIe TaOnuIl, auarpamm, rpaduxos. CioBapb
TEPMHUHOB: BBIOOpOUHOE OOCIIeJOBaHUE, TI'eHepalbHas
COBOKYITHOCTB, penpe3eHTaTUBHAS BBIOOpKa,
paHXXUpPOBAHUE PAJIa JaHHBIX, MOJUTOH YacTOT, 4acTOTa
ClIydailHOTO  CcOOBITHS,  OTHOCHTENbHAs  4acToTa
CHy‘IaﬁHOFO. IToHsTHE O CTATUCTHYECKOM BBIBOJI€C HA OCHOBC
BBIOOpKH (MHTEPBAIBHBIA psA, TUCTOrpamma). Beibopounas
aucriepensi. CpenHee KBaApaTHYHOE OTKIIOHEHHE.

[ToBTOpEeHUE

12

OO011e€ KOJI-BO YacoB I10
MpOrpaMme

102

TemaTnueckoe NIIAHUPOBAHUE € YKAa3aHHEM KOJHYECTBA aKaJeMHUYEeCKHUX YaCoB,
OTBOJMMBIX HA OCBOEHHE KAXKI0il TeMbl y4eOHOI0 npeaMeTa
I'eomerpus 9 Kjacc

HaunmeHnoBanwue pasnena
(TemnI) Kypca

KomanuectBo
4acoB

OcHOBHOE COACPIKAHUC

Bekropsl

11

Onpenenenue BEKTOpa, BHIbI  BEKTOpPOB, JUIMHA
BeKTOpa. BekTop, omepamnuu CI0XEHHUS U BBIYUTAHUS
BEKTOpOB. [IpaBuio yMHOMEHHS BEKTOPOB, CpEIHss
auHUS Tpaneuuu. IlpaBuio clio)KeHHWs U BBIYUTAHUS
BEKTOPOB, MPAaBHJIO YMHOXXEHHUS BEKTOpoB. Pamumyc-
BEKTOp, KOOpJMHATa BEKTOpa, METOJ KOOpPIHUHAT,
KOOpJMHATa CepeluHbl OTpe3Ka, JJWHA BEKTOpa,
paccTostHUE MEXJIy JBYMSI TOYKamMu. YpaBHEHUE
OKPYXHOCTH U TIPSIMOM.

Meron koopauHat

10

KOOp)II/IHaTLI BCKTODA, CKaJIIpHOC
BCKTOPOB. Yron MCKAY BEKTOpaMHU.

NIPOM3BEICHUE

CoOTHOILIIEHUS MEKTY
CTOPOHAMH U yTIIaMU
TpeyroiapHuka. CKaasipHoe
MIPOU3BEICHNE BEKTOPOB

18

CuHyc, KOCHMHYC H  TaHI€HC  OCTpOTO  yria
NPAMOYTOJILHOTO TpeyronbHuka u yrmoB oT 0° o
180%npuBenesne Kk  ocTtpoMy  yriy.  Pemenue
IPSIMOYTOJIBHBIX TPEYTrOJTbHUKOB. DopmyIbl,
CBSI3BIBAIOIINE CUHYC, KOCHHYC M TAHT'€HC OJHOTO U TOTO
ke yria. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB;
IpUMephl UX MPUMEHEHUS U1 BBIYUCIICHUS DJIEMEHTOB




TpeyrojibHuKa. EnquHUYHAS MOTYyOKPY>KHOCTh, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXECTBO, bopmybl
npuBeneHus. TeopemMa O IUIOMANU TPEYTrOJIbHUKA,
dbopMyna IO au.

JInvHa OKpYKHOCTH U 12 IIpaBUIBHBI MHOIOYTOJIBHUK, BIIMCAHHAsd U OIMCaHHAas
IUIOIIAAb Kpyra OKPYXHOCTbB.
[Tnomanp kpyra u miuomanb cekropa. CeKTop, CerMeHT.
Brnucannpie M OMMCaHHBIE OKPYKHOCTH IPABUIBHOTO
MHOIroyrojabHuka. Ilnomans MIPaBUIILHOIO
MHOTOYI'OJIFHUKA, €ro CTOpOHAa, MEPUMETpP, PaaryChl
BIMCAHHON M OMMCAaHHOW OKPYKHOCTEU
JIBro>xeHust 6 Orobpaxenue iockoctu Ha cebs. [loHsiTHE O NBHKEHUU:
oceBass M IEHTpajbHAas CUMMETpHs, MapauIeIbHbINA
TIEPEHOC, TIOBOPOT.
Hauanenbie cBeneHus us3 5 IMpenmer  crepeoMerpun.  MHororpanHuk.  [Ipu3ma.
CTEPEOMETPUU ITapannenenurnen. CsoiicTBa NPAMOYTOJILHOTO
napauienenuiena. Ilupammma. OO0wveM Tema. [uwmmamp.
Konyc. Cdepa. lap.
[ToBTOpEHNE 6
Oo0miee K0I-BO YacoB TI0 68
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