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HOACHUTEJIBHASA 3AIIMCKA

OO0was xapakrepucTiuka yueOHoro npeamera «MaremaTuka»

[Iporpamma yuyebHoro npeamera «Martemaruka» pa3zpaboTaHa Ha OCHOBE
®denepasbHOr0 TOCYAApPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIapTa OCHOBHOIO
oOmero o00pa3oBaHHMs C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
OPEIbABIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIUN POCCUUCKOIO
o0Opa3oBaHus, KOTOpble 00OECIeUNBAIOT OBJAJEHUE KIIOYEBBIMH KOMIIETEHLIUSIMH,
COCTaBIIIOIIMMHU OCHOBY JJII HENPEPHIBHOTO OOpa3oBaHUs W CaMOpPa3BUTHUA, a
TaKXK€ 1EJIOCTHOCTh OOIIEKYIbTYpHOTO, JHYHOCTHOTO M TO3HABaTEIBHOTO
pa3BuTHs oOydvaronuxcs. B mporpamMme yureHsl uieu u nojoxkenus Konuenuuu
pa3BUTHs Maremaruueckoro ooOpaszoBanusi B Poccuiickoit ®@enepanuu. B smoxy
G poBoON TpaHCHOpPMaAILIUU BCEX CPEp YEIOBEUECKON ACSITEIIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4yecKou
HNOJArOTOBKM. YK€ B IIKOJIE MaTeMaTHKa CIYKUT ONOPHBIM INPEAMETOM IS
U3yYEHUS] CMEXHBIX IUCIUIUIMH, a IOCJE ILIKOJBl peajbHOH HEO0OXOIUMOCTHIO
CTAaHOBUTCS HEMPEpPhIBHOE OOpa3oBaHHWE, UYTO TPEOyeT IOJHOIICHHOW 0a30BOM
o011eo0pa3oBaTelbHONM MOJATOTOBKM, B TOM 4YHCI€ W MaTeMaTHYecKod. ITo
Oo0yCJIOBJIGHO TE€M, YTO B HaIlM JHU PaAcTeT 4UCIO Mpodeccui, CBA3aHHBIX C
HETMOCPEICTBEHHbIM NPUMEHEHHEM MaTeMaTUKH: U B cdepe HKOHOMHUKU, U B
Ou3Hece, U B TEXHOJOTHYECKHX O0NacTSIX, W JaXe B T'yMaHUTApHBIX cdepax.
Takum ob6pa3zom, Kpyr oOydaromuxcs, AJii KOTOPbIX MaTeMaTHKa MOXET CTaTb
3HAYUMBIM IIPEIMETOM, PACILIUPSIETCS.

[IpakTHyeckass TMOJIE3HOCTh MaTeMaTUKU OOYyCIOBJIEHAa TEM, 4YTO ee
OpeIMeTOM  SBISIOTCA  (yHIAMEHTalbHBbIE  CTPYKTYphl  HAIIero  MUpa:
IIPOCTPAHCTBEHHbIE (POPMBI M KOJIWYECTBEHHBIE OTHOLICHHMS] OT MPOCTEUIINX,
YCBAaMBAaEMbIX B HEMOCPEACTBEHHOM OIBIT€, JO JOCTATOYHO CJIOXHBIX,
HEOOXOAMMBIX JUIsI Pa3BUTHS HAYYHBIX M TPUKIAAHBIX UAeH. be3 KOHKpeTHBIX

MAaTEMAaTUYECKUX 3HAHUM 3aTPyJAHEHO IMOHUMAHWE IIPUHIIUIIOB YCTPOWCTBA H



WCIOJb30BaHUSI COBPEMEHHOM  TEXHUKH, BOCHPHUSITHE U  HHTEPHpETALUS
pa3HoOOpa3HOM COLMAIBbHON, HKOHOMHYECKOM, TMOJIUTHYECKOW HH(pOpMaLuy,
Manodd(exkTuBHAa TOBCEIHEBHAs MpaKTUYECKash JeATelbHOCTh. Kaxaomy
YEeJIOBEKY B CBOEH JKM3HU TPUXOJUTCA BBINMOJIHATH pPacyeThl U COCTABIATH
QITOPUTMBI, HAXOAUTh U TPUMEHATh (QOPMYJbI, BIAJIETh MPAKTHUCCKUMHU
MpueMaMl TeOMETPUYECKUX H3MEPEHUN M TOCTPOCHMM, 4YUTaTh WH(GOpMAIIUIO,
NpeACTaBICHHYI0O B BHUAE TaOJuil, nuarpaMM M TpadUKOB, XUTh B YCIOBHUSIX
HEONPEICIICHHOCTH U TIOHUMAaTh BEPOSTHOCTHBIN XapaKTep CIydYalHbIX COOBITHM.

OnHOBpEeMEHHO C pacmupeHueM cdep TMPUMEHEHUS MaTeMaTHKd B
COBPEMEHHOM O0IIIeCTBE BCe 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUUYECKUU CTHIIb
MBIIUICHHS, TPOSBISIONIUNACS B ONPEACICHHBIX YMCTBEHHBIX HaBbIKax. B
MpoIECCe M3YYEHUs] MAaTEeMaTHKH B apceHal MNPUEMOB M METOJOB MBIIIJICHUS
YeJIOBeKa eCTECTBEHHBIM 00pa3oM  BKIIIOUAIOTCS HWHIAYKIMS U JICAYKIHS,
0000IIeHne ¥ KOHKpeTH3allusd, aHallu3 MW CHUHTE3, KiIaccupukauus ¢
cuctemaTusanus, alOcTparupoBaHue U aHajdorusi. OOBEKTH MaTeMaTHYECKHX
YMO3aKJIIOUEHUW, TMpaBWIa MUX KOHCTPYHUPOBAHUSA PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUM, CIOCOOCTBYIOT BBIpaOOTKE yMEHHsS (OPMYIUPOBATH,
00OCHOBBIBaTh M JOKa3bIBATh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIIJIEHUE. Benyias posib NpUHAUIEKUT MaTeMaTuke W B (OpMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUM YMEHUH J1€MCTBOBATH
M0 33JaHHBIM aJITOPUTMaM, COBEPUICHCTBOBAaTh W3BECTHBIE U KOHCTPYHPOBATh
HOBBIE. B mporecce pemieHus 3agady — OCHOBOM Y4YeOHOM JEsATEIHHOCTH Ha
YpOKax MaTeMaTHKU — Pa3BUBAIOTCA TaK)K€ TBOpYECKass W MPUKIAAHAS CTOPOHBI
MBIIUICHHUS.

OOyuyeHne MareMaThKe JaeT BO3MOKHOCTH pa3BUBATH Yy OO0Yy4arOIUXCS
TOYHYIO0, PAallMOHAIbHYI0O U MH()POPMATHUBHYIO pe€ub, YMEHHE OTOMpATh Haubosee
MOIXOIAIINE S3BIKOBBIC, CHMBOJIMYECKUE, TPAPUIECKUE CPECTBA JIJIST BHIPAKCHHSI
CYXKJICHHI ¥ HaTJISIIHOTO UX MPE/ICTaBICHUS.

HeoOxoauMbIM ~ KOMIOHEHTOM  OOIIEH  KyJbTypbl B  COBPEMEHHOM

TOJIKOBAHUH ABJIACTCA 0611166 3HaKOMCTBO C METOJaMU IIO3HAHUA



JEHCTBUTEIHPHOCTH, TPEJACTABICHUE O MPEAMETe M METOJaX MATeMaTHKH, WX
OTIUYMI OT METOJOB JPYTrUX ©eCTECTBCHHBIX M TYMaHHTApHBIX HayK, 00
O0COOCHHOCTSX NMPUMCHCHHS MATEMAaTHKHU JJIsS PEIICHUS HAyYHBIX W TPUKIIATHBIX
3amad. Takum oOpa3oM, MaTeMaThueckoe oOpa3oBaHHE BHOCHUT CBOW BKJIaj B
dbopmupoBaHue 0011IEH KyJIbTYphI YEJIOBEKA.

N3yyenne mMaTeMaTHKH TaKKE CIIOCOOCTBYET CTETUYECKOMY BOCITMTAHHIO
YeJIOBEKa, TIOHWMMAHHMIO KPAacOThl M M3SAIIECCTBA MAaTEMaTHYCCKUX PACCYKICHUH,
BOCTIPUSTHIO TEOMETPUYECCKUX (POPM, YCBOCHHIO UICH CHMMETPHH.

KoppekimonHo-pa3BuBaroNuit MOTCHITHAIT yueOHOT0 npeaMeTa
«MaTtemaTHKa» COCTOMT B OOECIEYeHHH BO3MOXHOCTEH [UIsl MPEOAOICHHS
CIICIYIOIINX CITEIH(PUICCKUX TPYTHOCTEH CICTIBIX 00 yUaFOIIHXCS:

o (GparMeHTapHOCTh MM HCKAKEHHOCTH IPEJCTABICHUN O pealbHbIX
00BEKTaX W MpoIleccax;

o OTCYTCTBHE HEOOXOJAUMBIX CBEIACHUI 00 OKPY’KaIOIIEM MUPE;

o OTCYTCTBHE COILIMAJILHOTO OMbITA M, KaK CJIEJCTBUE, HEBO3MOXKHOCTh
yCIEeMHOTO (OPMUPOBAHUS psAlla TOHATUM, PELICHUS CIOKETHBIX U IMPAKTHUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

o TPYAHOCTH BOCHPHUATHS rpaduyecKoil MH(POpPMAlUA U BBITOJTHEHHUS
TM00BIX TpadudecKkux padboT, OrpaHMUYCHHBIC BO3MOXKHOCTH MTOCTPOCHUH;

o 3aMeIJICHHBIN TeMI paboThl BOOOIIE U HU3Kas CKOPOCTh BBHITIOJTHEHHUSI
MMMCBMEHHBIX pa0O0T B YaCTHOCTH;

o HU3Kasi TEXHUKA YTCHHUS.

[Ipeononenne ykazaHHBIX TPYIHOCTEH JOIKHO OCYIIECTBISITHCS HA KaKIOM
YpOKE YYHUTEIEeM B TPOIECCe CHEIUATbHO OPTraHW30BAaHHOW KOPPEKIIMOHHOMN

paboTHI.

Hean uzyyeHus yyeOHOro npeamera «MarteMmaTuka
[IpuopuTeTHRIMU LEAIMU O0YUYEHHUSI MaTeMaTUKe B 5—9 Kiaccax SBISIIOTCS:
o dbopMupoBaHuE I[EHTPAIBHBIX MATEMATHYECKUX MOHITUN (4YUCIO,

BEJIMYMHA, TeoMeTpuueckas Qurypa, IepeMeHHasi, BepOSTHOCTh, (YHKIIUS),



00ecCIeunBaOMUX TMPEEMCTBEHHOCTh M TEPCICKTHBHOCTh MAaTEMaTHYECKOTO
oOpa3zoBaHusl 00yUYarOIINXCS;

o MOJIBEICHUE OOYyYaromuxcsi Ha JOCTYITHOM I HUX YpPOBHE K
OCO3HAHWIO B3aUMOCBS3M MAaTEMaTUKHM U OKPYKAIOIIEro MHUpa, IOHMMAaHHE
MaTeMaTHUKH KaK YacCTH OOIIEeH KyJIbTyphl YEIOBEUECTBA;

o pa3BUTHE  WHTCIUICKTYaJIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH
oOydJaroImmXxcs, IO3HABATCIIBHOW aKTHUBHOCTH, HCCIIEIOBATEIbCKHX YMEHUH,
KPUTHYHOCTH MBIIIICHUS, MHTEPECa K U3YUCHUIO MAaTEMATHKH;

o dopmupoBanue (QYHKIIMOHAIBHOH MaTeMaTHYeCKOW TPaMOTHOCTH:
YMCHHS PAcCIO3HABaTh TPOSBICHUS MAaTEMAaTUYECKUX TIOHATHH, OOBCKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYalUSIX M MPU HU3YYCHHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(bopMyIHpOBATH MX Ha S3BIKE MATEMATHKU M CO37]aBaTh MAaTEMaTHUYCCKUE MOJICIIH,
NPUMEHSATh OCBOCHHBI MaTEeMaTHYECKHH ammapaT i PelIeHHs MPaKTHKO-
OPUCHTHPOBAHHBIX 3aj7a4, WHTEPIPETHPOBATh M OIEHWUBATH IOJyYCHHBIE
pe3yabTaThlI.

KoppeknnonHsie 3a1aun:

o PasBuTHe oCs3aTEIBHOTO, 3PUTEIBHO-OCA3ATEIBHOIO (Y CIEIMBIX C
OCTaTOYHBIM 3PEHUEM) U CIIyXOBOTO BOCIIPHUSITHSL.

o dopmupoBaHUE HABBIKOB OCSA3aTEIBHOTO, 3PHTEIHHO-0CSI3aTCIBHOTO

(Y cnemnbIx ¢ OCTaTOYHBIM 3PEHUEM ) U CIIyXOBOT'O aHaJIu3a.

o PazButre u koppekuus ocsi3aHus U MEJIKOUM MOTOPUKH.

o Pa3Butre npon3BOJIbHOTO BHUMAHUS.

o PazButre u xoppekus naMsTH.

o PazBute w KOppeKUMS JIOTMYECKOTO MBINUIEHUS, OCHOBHBIX

MBICINTCIIBHBIX onepaunﬁ.

o [Ipeononenne THEPTHOCTH NICUXUYECKUX MPOLIECCOB.
. Pa3BuTHe nranornyeckord 1 MOHOJIOTUYECKON PEUH.
o [Ipeononenue Bepbannzma.



o OOyuyenue mnpaBujaM 3alUdCH  MaTeMaTU4YeCKux (opmMyn H
CHeUalbHbIX 3HAKOB penbeHO-ToueuHOU cucteMbl JI. bpaiins.

o OOyueHnue npueMam MpeoOpa3oBaHUSI MATEMAaTHYECKUX BBIPAKECHUI
Ha OpalJIeBCKOM MEXaHUYECKOM MeYaTHON MalllHKE.

o Pa3BuTuEe HABBIKOB OCS3aTE€IBHOIO M 3pUTEIBHO-OCA3ATENBHOIO (Y
CIEMbIX C OCTATOYHBIM 3pPEHHEM) OOCIEAOBAHMS W BOCHPHUITHS pPEIbePHBIX
N300paKEeHUH, TEOMETPUUECKUX YePTexKel, rpadukoB QyHKIMHA U 1p.

o ®opMUpOBaHUE YMEHHUS BBINOJIHATh M€OMETPUUYECKHUE MOCTPOEHUS U
YepTexH, CTPOUTh rpaduku GyHKIMA Ha KOOPJIMHATHOMN IMJIOCKOCTH C MOMOUIbBIO
CHEeUaIbHBIX YEPTEKHBIX HHCTPYMEHTOB.

o CoBepIIeHCTBOBaHUE  CIICIMAJIBHBIX TPUEMOB 00OCIEIOBaHUS |
N300paXKeHUsl U3y4yaeMbIX 0ObEKTOB.

o dopMUpOoBaHUE, YTOUYHEHHME WM KOPPEKIUS NPEICTABICHUNA O
IpeIMeTax U Mporeccax OKpyKarouleil 1eCTBUTEIBHOCTH.

o @opMUpPOBaHHE U COBEPIICHCTBOBAHME YMEHHs pacIO3HABaTh
CXOAHBIE MTPEAMETHI, HAXOAUTh CXOJHBbIE U OTIIMYUTEIBHBIE NPU3HAKU IIPEIMETOB
U SIBJICHUH, UCTIOJIb3Ysl COXPAHHBIE AHAIN3ATOPBI.

o DOopMUPOBAHHUE U COBEPLICHCTBOBAHUE YMEHUS HAXOAUTh IIPUYNHHO-

CJIECTBEHHBIE CBSI3HU, BBIIEIATH IJIaBHOE, 0000I1aTh, eJIaTh BHIBOHEI.

o CoBepIlICHCTBOBAHHE HABBIKOB  BepOajdbHOM W HeBepOalbHOU
KOMMYHUKAITHH.

o CoBepiiieHCTBOBaHUE YMEHUS OpPUEHTUPOBATHCS B
MHUKPOTIPOCTPAHCTRBE.

o dopMuUpOBaHUE PAIMOHATHFHOTO TMOAXO/JAa K PEIIEHUI0 YYEOHBIX,

OBITOBBIX H HpO(beCCHOHaHBHBIX 3a1a4, Pa3BUTHC AHAJIUTHKO-IIPOIHOCTHYCCKHUX

YMEHUU U HABBIKOB.

AnreOpa SBISIETCS OAHUM U3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0ecrnieunBaeT M3yUYeHHE NPYTHX TUCIMIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK U

TYMaHUTApPHOTO IMKJOB, €€ OCBOCHHE HEOOXOAMMO ISl  MPOJOJKCHUS



oOpa3oBaHus M B TOBCEJHEBHOW U3HU. Pa3BuTHE y O0OydYaromuxcs Hay4HbBIX
MPEACTAaBICHUNA O MPOUCXOXKICHUU M CYUIHOCTH ainreOpanuyeckux aOCTpakiui,
croco0e OTpa)KeHUs MAaTEMAaTUYECKON HAYKOU SBJIIEHUN U MPOLIECCOB B MPUPOJE U
o0l1IecTBEe, POJIM MATEMAaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM TMO3HAHUM U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KadyeCTB
MBIIIUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM IU(PPOBOM OOIIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM OOpa3oM 0O0eCneYrMBaeT pPa3BUTHE YMEHUS
Ha0II01aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTUUYHOCTHU
MBIIUICHHS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUS U
BBIBOIBI, (hOPMYJIMPOBATh yTBEpkKAeHUs. OCBOCHHUE Kypca ainreOpbl o0ecreurnBaeT
Pa3BUTHE JJOTUUECKOTO MBIIIUICHUS 00YUYAIOIIUXCSI: OHU UCTIONB3YIOT ICTYKTUBHbIE
U UHJIYKTHBHBIE PACCYXJCHUs, 0000IIeHNE U KOHKPETHU3AIMI0, a0CTparupoBaHue
u anajgoruro. OOydeHwe anreOpe TMpejanoyiaraeT 3HAYUTEIBHBIN 00bEeM
CaMOCTOSITEILHON  JeATEIbHOCTH OOYyYalomuXcs, TO03TOMY CaMOCTOSTEIBHOE
peleHre 3a/1a4 eCTeCTBEHHBIM 00pa3oM SIBIISIETCS peau3alfeil 1esiTeIbHOCTHOT'O
PUHITUIIA 00 yUCHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHO€ MECTO 3aHMMAaIOT COAEPKATEIbHO METOoAMYEeCKHe JUHuUU: «Yucina u
BBIYHCIICHUS»; «AnreOpanyecKue BBIPAKCHUS»; «YPaBHEHHS M HEPABEHCTBAY,
«DyHkuum». Kaxnas u3 3TUX colepKaTeIbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS
Ha TMPOTSHKEHUH YEThIpEX JIET M3Y4YEHHUS Kypca, €CTeCTBEHHBIM 00pa3oM
MEPEIICTasiCh U B3aUMOJICMCTBYS C JAPYTMMH €ro JUHUSIMH. B Xole u3ydeHus
Kypca oOOydJaroImuMcsS NPUXOJIUTCS JIOTHYECKH pPacCyXJaTh, HCIIOIb30BaTh
TEOPETHKO-MHOXKECTBCHHBIN SI3BbIK. B CBS3M ¢ 3TUM IelIecoo0pa3HO BKIIIOYHTH B
MporpaMMy HEKOTOPbIE OCHOBBI JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIEC Pa3/eibl
MaTeMaTHYECKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB yHHUBEPCAJIbHOIO MaTEMAaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOXKHO
yTBEp)XaaTh, YTO COJIEP)KATEIBHONH W CTPYKTYpPHOM OCOOCHHOCTBIO Kypca

«Aurebpa SIBASIETCA €r0 HUHTETPUPOBAHHBIN XapaKTep.



Conepxanne nuHUM «Yucna W BBIYUCIICHHUS» CIY)KUT OCHOBOW  JIJISt
JATBHEHUIIIET0 M3yYeHUs MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHHSI MTOJTH30BATHCS aJTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MTPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX IS TTIOBCETHEBHOM
KU3HU. Pa3BUTHE TOHATHS O YUCIIE B OCHOBHOM IIIKOJIC CBSI3aHO C PAllOHATBHBIMHU
U UppAlMOHAIBHBIMH  YHUCIaMH, (OpMHUpPOBaHWUEM  TIPEICTABICHUHA O
JCHCTBUTEIILHOM YHCJIC. 3aBEpIICHUE OCBOCHHS YHCIIOBOW JIMHUM OTHECEHO K
cTapieMy 3BeHY 00Iero oopa3oBaHHs.

Conepxkanne JByX anreOpawdeckux JIMHHA —  «AJreOpandeckue
BBIPOKEHUS» M «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHHIO Yy
oOydJaroImMXxcss MaTeMaTHYECKOro ammapara, HeOOXOAUMOro JUIS pElICHUS 3aja4
MaTEMaTUKHA, CMEXHBIX TIPEIMETOB W TPAKTUKO-OPUCHTHPOBAHHBIX 3aja4y. B
OCHOBHOM IIKOJIC YYCOHBIH MaTepuan TPYNIHPYETCS BOKPYT palliOHAIBHBIX
BhIp@XEHUU. AnreOpa IEeMOHCTPUPYET 3HAUCHHE MATeMAaTUKU KakK S3bIKa s
MOCTPOCHHSI MATEMaTUYECKUX MOJIENEH, OINUCaHUS TIPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHus anredpe BXOAST TakKe JajbHEHIIee
pa3BUTHE AQITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOIMMOIO, B YACTHOCTH, IS
OCBOCHHUS Kypca HWH(POPMATUKH, U OBJAJCHUE HABBIKAMU JEAYKTHBHBIX
paccyxaenuii. [Ipeobpa3zoBanre CHMBOJBHBIX ()OPM BHOCHUT CBOM CrielIU(pUUSCKUi
BKJIAJ] B Pa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEHN K MaTEMAaTHYECKOMY TBOPUECTBY.

Conepxxanve  (QyHKIMOHATBHO-TpAUYECKON  JIMHUM  HAIEJIEHO  Ha
MOJIyYeHHE  OOyJalomMMHCS  3HAHUH O  (QYHKOMSIX  Kak  BaKHEHIIeH
MaTeMaTUYeCKON MOJEeNN [Jisi OMHCAHUS ¥ HCCICAOBAHHUS Pa3HOOOpPa3HBIX
MPOIICCCOB W SBJICHUH B TpHpoae W oOmiecTBe. M3ydeHme 3TOro marepuaia
CIIOCOOCTBYET PAa3BUTHIO Yy OOYYaIONMIMXCS YMEHHS HCIOJIb30BaTh Pa3IUIHBIC
BBIPA3UTENbHBIC CPE/ICTBA SI3bIKA MATEMAaTUKH — CJIOBECHBIE, CHMBOJUYECKUE,
rpadudeckre, BHOCHUT BKIag B (OpMUpOBaHHWE TPENCTABICHUNW O POIU
MaTEeMaTHUKH B PA3BUTUU ITUBUIIU3AINA U KYJIbTYPHI.

Cnenys npencTaBieHHOW paboyel mporpamMMe, HauMHas ¢ CEAbMOro Kjacca

Ha YpOKaXx TE€OMETpUM OOydYaroUuIuica YYUTCS NPOBOJUTH JOKa3aTeIbHbIE
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pacCyXJIeHUsI, CTPOUTH JIOTUUECKHE YMO3AKIIOUCHUS, JOKA3bIBATh WCTUHHbBIC
YTBEPKACHUSA U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKACHUS «OT
MPOTUBHOTOY», OTJIWYaTh CBONCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
yTBepxkAcHusA. OOyuaromuii, OBIAJEBIIMM HCKYCCTBOM pacCyXaaTh, Oyner
MIPUMEHSATH €r0 U B OKPYIKAIOILIEH KU3HMU.

[{enbto M3y4eHUsI TEOMETPUU SIBIIIETCS UCIIOIB30BAHHUE €€ KaK HUHCTPYMEHTA
IpU PEIICHUHM KaK MAaTEeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINXCS
B peanbHOM K13HU. OKOHUYMBIIUN KypC T€OMETPUU 00yJarONUNCs TOKEH ObITh B
COCTOSIHUU ONPEACIUTh T€OMETPUYECKYI0 (UTypy, OMHUCATh CJIOBAaMH JIaHHBIN
YEepTeXK WM PUCYHOK, HAWTH IUIOWIAJb 3€MEJIBHOIO0 YYacTKa, paccuuTaTh
HEOOXOIMMYIO JIJIMHY ONTOBOJIOKOHHOTO Ka0essi Ui TpedyeMble pa3Mephl rapaxa
JUISL aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpas, BBIUUCIWUTENIbHAs JIUHUSA B
W3YUYECHUU T€OMETPUM B ILIKOJIE.

VYyurento peKoMeHIyeTcsl ToA0upaTh 3aa4u MPAaKTUYECKOro Xapakrepa Js
paccMaTpUBaEMBbIX TEM, YUUTh JE€TE€ CTPOUTh MATEMATHUYECKNUE MOJIENIA PEAIBHBIX
KU3HEHHBIX CHUTYyallui, MPOBOAUTH BBIUHUCICHHS W OLEHHBATh aJeKBATHOCTh
NOJIYYEHHOTO pe3yibrata. KpailHe BaKHO MOJYEPKUBATh CBSI3M TEOMETPUH C
IpYruMu peaMETaMU, MOTHUBHUPOBATH UCII0JIb30BaTh ONpeIeNICHUS
T€OMETPUYECKUX (PUTYD U MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHUE TOTYICHHBIX
yMeHUl B (U3MKE U TEXHUKE. DTU CBS3M Hamboliee SIPKO BUIAHBI B TeMax
«Bekrope», «TpUroHOMETpUYECKHE COOTHOLIEHUsS», «MeTox KOOpAWHAT» U
«Teopema [Tudaropar.

B coBpemenHoM 1ndpoBOM MHUpE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPHIOKEHHH, TaKk
U UX pOJIK B 00pa30BaHUM, HEOOXOAMMOM KaXJ0My 4eloBeKy. Bo3pacraeT uucio
npodeccuii, mpu OBIAaIGHUH KOTOPBIMU TpeOyeTcsi xopomas 0a30Basi MOATOTOBKA
B 00JacTH BEPOSTHOCTA W CTAaTUCTHKH, Takas MOATOTOBKA Ba)KHA IS
MPOIOKEHUsT 00pa30BaHUsl U JJIsl YCIEIIHOW MPOo(eCCUOHAIIBHON Kaphephl.

Kaxnp1ii yenoBek MOCTOSHHO MPUHUMAET PELICHUS HA OCHOBE MUMEIOLIUXCS

Y HCTO JaHHBIX. A JJIsA 000CHOBAHHOI'O NpuHATUA PCIICHHA B YCIOBHAX
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HEJ0CTaTKa WM M30bITKa HMHPOpMaUMKM HEOOXOIMMO B TOM YHCIE XOPOILIO
c(OpMHPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBILLIICHHE.

NMeHHO 103TOMYy OCTpO BCTajlla HEOOXOAMMOCTH Cc(POpPMUPOBATH Y
oOyuaromuxcs (yHKIMOHAIBHYIO TPAMOTHOCTD, BKIIOYAIOLIYIO B c€0s1 B KaueCTBE
HEOThEMJIEMON  COCTaBIIAIONIEH  yMEHHWE  BOCHPUHMMATh M KPUTHYECKH
aHAIM3UPOBATH MH(POPMALIHIO, IPEACTABICHHYIO B Pa3IMYHbIX (popMax, TOHUMATh
BEPOATHOCTHBIM XapakTep MHOTMX peajibHbIX MPOLECCOB M 3aBUCUMOCTEH,
NPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE PacUeThl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLIMIIAMH cOOpa, aHaiM3a M NPEICTaBICHUs AaHHBIX M3 Pa3IMYHBIX cdep
KU3HU OOIEeCTBa U ToCyAapcTBa MpUOOIIAeT 00ydaronmxcss K OOIIEeCTBEHHBIM
uHTepecaMm. M3ydeHue OCHOB KOMOMHATOPUKM Pa3BMBAECT HABBIKM OpraHU3alliu
nepebopa M MojcyeTa YKclia BAPUAHTOB, B TOM YHUCIE, B MPUKIAIHBIX 3a7a4ax.
3HaKOMCTBO C OCHOBaMH TEOpHH TpadoB CO3AaET MaTeMaTHYCCKUM (YyHIaMEHT
s (opMupoBaHMS KOMIIETEHIIMH B oOjacth HWHPOPMATUKH U IUQPPOBBIX
TexHojoruid. I[lomMumMo 3TOro, NpU H3YyYEHUH CTATUCTUKH U BEPOATHOCTH
o0oramarmTcs MpeACTaBICHUs] O0y4YaloIUXCsl O COBPEMEHHOW KapTWHE MUpa U
METOJIax €ro Hucciea0BaHus, (HOPMHUPYETCSs MOHMMAHHE POJU CTATUCTUKH Kak
UCTOYHUKA COIMAIBbHO 3HAYMMOW WHGOPMAIMM W 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIIJICHUS.

B cooTBercTBUM C AaHHBIMU IENISAMH B CTPYKTypE MPOTrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTP M CTaTUCTHKA» OCHOBHOM IIKOJBI BBIJIEICHBI CIIEAYIOLINE
coJiepkaTesibHO MeToauueckue TuHuu: «IIpeacrapneHne JaHHBIX U ONKcaTeNbHAs
CTaTHCTHKa»; «BeposSTHOCTBY; «DneMeHThl KoMOWHATOpukmn»; «BBenenue B
TEOpHIo rpadoBy.

Conepxxanve guHuM  «[IpeacTaBieHne AaHHBIX ©  OMUCATEIbHAs
CTAaTHCTHKA» CIYXUT OCHOBOWM I (OPMHUPOBAHUS HABBIKOB pPabOTHI C
uH(pOpMaIMeil: OT YTeHHs W WHTEpHpeTanud WH()OpMaIuu, MpPeACTaBICHHOW B
Tabauuax, Ha auarpammax U rpadukax g0 cOopa, MpEACTABICHUS M aHalu3a
JAQHHBIX C WCTIOJB30BAHMEM CTAaTUCTUYCCKUX XAPAaKTEPUCTUK CPEAHUX W

pacCcruBaHusl. PaGorast ¢ JaHHBbIMU, O6y‘-IaIOIHI/IeC$I ydyaTCia CYUHHUTBIBATL H
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MHTEPIPETUPOBATL JAaHHBIE, BBIABUIAaTh, APIrYMEHTUPOBATH W KPUTUKOBATH
NpPOCTEHIINE THUIOTE3bl, Pa3MBILUIATE HAJ  (AKTOpPaMH, BbI3bIBAIOLIUMU
U3MEHYMBOCTb, U OLICHUBATh UX BIUJAHUE HA paccMaTpuBacMble BEIUYUHBI U
IIPOLIECCHI.

NHTYyUTHBHOE NpEACTaBICHUE O CIy4YalHOW M3MEHYUBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3YUYCHUS TEOPUU BEPOATHOCTEU. boiblioe 3HaueHue 31eCh UMEIOT IIPAKTUYECKUE
3a7JaHUsl, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMMU.

[loHsiTHEe BEpPOSATHOCTH BBOAUTCS KaK Mepa MpPaBIONON00Ms CIy4yalHOTO
coObrTus. [lpn m3yueHum Kypca oOyuyaromuecs 3HAKOMSTCS C TMPOCTEHIIUMHU
METOJaMH  BBIYUCJIICHHUS BEPOATHOCTEM B  CIyYalHbIX OKCIIEPUMEHTAaX C
PAaBHOBO3MOXHBIMHM DJIEMEHTAPHBIMU MCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJIAIONIMMHU CTaBUTh M peliaTh OoJjiee CIOXKHbIE 3adaud. B kypc Bxondr
HayaJbHBIE IIPEACTABICHUA O CIyYalHBIX BEJIMYMHAX M HUX YUCIOBBIX
XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCyIECTBISIETCS 3HAKOMCTBO 00YYarOIUXCsI C
MHO>KECTBAMM U OCHOBHBIMH OIl€pallUsIMU HAJ MHOXECTBAMH, PACCMaTpUBAIOTCS
IpUMEPBl IPUMEHEHHMs Ul PELICHUs 3ajay, a TaKXKe HCIIOJIb30BAHUSA B JIPYTUX

MaTEMaTHYECKUX Kypcax U YU4eOHBIX TIPeIMETax.

Mecto yueOHOro npeamera «MareMaTuKa» B Y4eOHOM IJIaHe

YueOHbIil penMeT «MaremaTukay SBISETCS 00s3aTeIbHBIM IIPEAMETOM Ha
JaHHOM ypoBHEe oOpa3oBanus. B 5-9 xnmaccax y4deOHbI npeamer «MaTemaTuka
TPaAUIMOHHO M3Yy4YaeTcs B paMKax CIEAYIOIIMX YYEOHBIX KypcOB: B 5-6 Kiaccax
— Kypca «Marematuka», B 7-9 kimaccax — KypcoB «Aunrebpa» (BKIOUas
AJIEMEHThl CTAaTUCTUKH U Teopuu BeposATHocTer) u «Il'eomerpusin. HacTtosmei
MpOrpaMMON BBOJIUTCSI CaMOCTOSITENIbHBIA yueOHbIH Kypc «BeposiTHOCTH U

CTaTUCTHUKA».

Mecto yueOHOro kypca «MaremaTuka» B yueOHOM ILIaHe.
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CornacHo yueOHOMY IU1aHy B 5-6 Kiaccax M3y4yaeTcsi MHTETPUPOBAaHHbBIN
npeaMmer «MaTemaTuka», KOTOpBIM BKIIOYAET apU(PMETHUYECKUA Marepuan Hu
HaIJIAIHYI0O TEOMETPHUIO, a TaKKe NpPOINEJEeBTUYECKUE CBEIACHUS M3 alreOpsl,
3JIEMEHTBI JIOTUKU U Haydajla ONMCATEIbHOW CTaTUCTUKU. Hactosmen nporpamMmmon
MpeaycMaTpPUBAETCS BbIJEICHHE B yUeOHOM IJIaHEe Ha M3YYEHHE MaTeMaTUKU B 5-6
KJlaccax 5 yueOHBIX YacOB B HE/IEIIO B TEUEHUE KaXKJI0TO ToJia 00y4eHHUs.

MecTo yueOHOro Kypca «AJjredpa» B yueOHOM ILIaHe.

CoryacHO yuyeOHOMY IUIaHY B 7-9kilaccax u3yudaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl COACpP>KaAHUSA:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA W
HEpaBeHCTBa», «DyHKIUU». B COOTBETCTBUU C Yy4eOHBIM IJIAHOM Ha HU3y4YEHHUE
yueOHOro Kypca «Anredpa» ¢ 7 mo 9 kjacc OTBOAUTCS HE MeHee 3 4YacoB B
HEJIEJI0, BCETO 3a TpU rojaa o0yueHust — 238 4acos.

Mecto yueOHOro kypca «I'eomeTpusi» B y4eOHOM ILIaHe.

B coorBercTBUM C y4ueOHBIM IUTAHOM  HAa HU3YYE€HHE Y4eOHOro Kypca
«["eomeTpus» Ha 6a30BOM ypoBHE ¢ 7 10 9 Kilacc OTBOIUTCS HE MEHee 2 4acoB B
HEJIeJI0, BCETO 3a Tpu rojaa ooyuenus — 204 gaca.

Mecto yuyeOHOro kypca «BeposiTHOCTH WM CTAaTHCTHKa» B Yy4eOHOM
IUIaHe.

B ocHoBHOM mikosie u3y4daeTca Kypc «BepOsSTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXOmAT paszaensl: «llpencraBieHne MaHHBIX W ONUCATeNIbHAs
CTaTHCTHKa»; «BeposSTHOCTBY; «DIeMeHThl KOMOWHATOpukW»; «BBemeHnue B
teoputo TpadoBy. CormacHo yueOHOMY IUIaHY  Ha M3yY€HHE JAHHOTO Kypca
orBoauTcs | yueOHBIH yac B HeAento B 7-9 kinaccax, Bcero 102 yueOHbIX daca.

Oco0eHHocTH pacmpeaejieHust y4eOHOro marepuaja 10 Troaam
o0yueHus. YueOHbIi Kypc «MaTteMaTukKa».

Pacnpenenenne nporpaMmMHOro Marepuaia yueOHOro Kkypca «MarteMaTrka
B AOOII OO0 mexnay nByms rogamu o0yuenusi cootserctsyet [IOOIT OOO.

Oco0enHocTH pacnpeaeieHUs1 y4eOHOIro Marepuaja 10 roAam

o0yueHus. Y4eOHbIl Kypc «AJredopa».
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Pacnipenenenne mporpaMMHOro Marepuaia ydyeOHOro kypca «Asnredpa» B

AOOII OO0 cootserctByet [TOOIT OOO.

Oco0enHocTH pacnpejeeHdss y4eOHOro Marepuasia. Y4eOHbIA KYpC
«BeposiTHOCTH M CTATUCTHKA.
Pacnipenenenne nporpaMMHOro marepuaia yuyeOHoOro kypca «BeposTHOCTh

u craructuka» B AOOIT OOO cootsercTByeT ITOOIT OOO .

INIAHUPYEMBIE PE3YJBTATBI OCBOEHHS YYEBHOI'O
IMPEIMETA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JINYHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIC pe3yJabTaThl OCBOCHHUS MPOTPaMMbl Y4€OHOrO mMpeaMeTa
«MatemaTrka XapaKTepHU3YITCs CIeAYIOIUM 00pa3oMm.

llampuomuueckoe 6ocnumanue: TPOSBICHUE HHTEpEca K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKU, IEHHOCTHOE OTHOILICHHUE K JIOCTHKECHUSIM
POCCUMCKAX MaT€MaTHKOB W  POCCHUMCKOM MAaTEeMaTUYE€CKOM  IIKOJIbL, K
UCITOJIb30BAHUIO ATHUX JOCTH)KCHUH B IPYTHX HayKaxX W MPUKIAIHBIX chepax.

I'pasicoanckoe u 0yxo8Ho-HpascmeenHoe B0CnumaHue: TOTOBHOCTb K
BBITIOJIHEHUIO O00SI3aHHOCTEH TpaKJaHWHA M Peau3aliy ero Mpas, MpeCTaBICHHUE
0 MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHHM,
MpoIeAyp TPaKIaHCKOro oO0IecTBa (BBIOOPHI, OMPOCH M IIp.); TOTOBHOCTH K
O0OCYXICHUIO ATHYCCKHX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYCCKUM INPUMEHEHHUEM
JOCTHKEHUM HAyKH, OCO3HAHHE BaXXHOCTH MOPAIBHO-3TUYECKHUX IPUHIUIOB B
NEATENBHOCTHA YYEHOTO.

Tpyoosoe eocnumanue: yCTaHOBKA Ha AaKTHUBHOE YydYacTHE B pEIICHUU
MPAKTHYECKUX 3aJad MaTeMaTH4YECKONW HANpaBJIICHHOCTH, OCO3HAHUE BAXXHOCTH
MaTeMaTHYEeCKOro 00pa3oBaHUs Ha TMPOTSHKCHUM BCEW JKU3HU JJIA yCHENTHON
Mpo(eCCHOHAIBHON ~ JEATEIPHOCTH HM  Pa3BUTHE HEOOXOJAUMBIX  YMEHHH;

OCO3HAHHBIN BBIOOP M MOCTPOCHUE MHIAMBUAYAIbHOW TPAeKTOpUH OOpa30BaHUA U
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KU3HEHHBIX IUTAHOB C y4Y€TOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
NOTPEOHOCTEH.

Ocmemuueckoe  6ocnumanue.  CHOCOOHOCTH K  SMOLMOHAIBHOMY H
ACTETUYECKOMY BOCTPHUSTHIO MaTEeMaTHUYECKUX OOBEKTOB, 3a/ad, pEIICHUH,
paccyXIeHul; yMEeHHEe BUACTh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu  Hayunoco no3HanusA: OPHEHTAllMd B  JIEATENBHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YETIOBEKa, MPUPOABI M OOIIECTBa, MOHUMAHHE MATEMAaTHYECKOW HayKu
Kak cepbl U4eIOBEYECKON JEATEIBHOCTH, ITAOB € Pa3BUTH M 3HAYUMOCTH JJIs
pa3BUTHUSl IUBWIM3AIMH;, OBIAJCHHE SI3BIKOM MAaTEMaTHKH W MaTeMaTHYECKON
KyJIbTYpO# KaK CPEICTBOM IO3HAHUSI MUPA; OBJIAJICHNE TMPOCTCHIINMHU HaBBIKAMHU
MCCIIeI0BATEIbCKON EATEIbHOCTH.

Qusuueckoe 8ocnumanue, GopmupogaHue  Kyavmypvl  300po6bs U
IMOYUOHANbHO2O 61a20N0NYYUA; TOTOBHOCTh IPUMEHAITh MaTeMaTHUECKUEe 3HAHUS
B HHTEpEecax CBOETO 3/0POBBS, BEACHHE 30pOBOTO oOpasza >KM3HU (30pOBOE
nuTaHue, cOANaHCUPOBAHHBIN PEXXUM 3aHATUH U OTABIXA, perysipHas pusnyeckas
aKTHBHOCTbH); C)OPMHUPOBAHHOCTH HaBbIKA pe(IEKCHH, MPU3HAHHE CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eaoBeKa.

Dkonozuyeckoe ocnumarue. OPUCHTANS Ha TPUMEHEHHE MAaTEeMaTHIECKUX
3HAHUHM [ peleHHus 3a7ad B OO0JAaCTH COXPAHHOCTU OKPYXKaromled cpensl,
IUIAHUPOBAHUSA TMOCTYNKOB M OLIGHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKpYy’)Karolllel Cpelpl; OCO3HaHME TIJIOOATBHOTO XapakTepa JKOJOTUYECKUX
npo6JieM U MyTeil X perieHus.

Jluunocmuvle pesynrvmamsl, obecneyusaoujue a0anmayuio 00y4anue2ocs
K UBMEHAIOWUMCSL Y CTIOBUAM COYUATLHOU U NPUPOOHOT CPEObi.:

o TOTOBHOCTh K JICWCTBUSM B  YCJIOBHUSX  HEONPEAEIEHHOCTH,
MOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1E€ATEIbHOCTD,
B TOM YHWCJIE€ YMEHHE YUYHUTBCS Yy APYTUX JIOJeH, mpuoOpeTatb B COBMECTHOM
AesITeIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIMU U3 OTBITA APYTHUX;

o HEO0OXOAUMOCTh (OPMUPOBAHUSI HOBBIX 3HAHUW, B TOM YHCIIE
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dbopMynupoBaHUE HACH, MOHSTHUS, TUMOTE3bl 00 O0BEKTaX W SBICHUSX, B TOM
YUCJI€ paHee HE U3BECTHBIX, OCO3HaHUE JEePUIUTOB COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIaHUPOBAHUE CBOETO Pa3BUTHS;

o CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbI€ pEelIeHUs U JeHUCTBUS, (POPMYIUPOBATH W OIICHUBATH PUCKU U
nocJIeICTBUS, (HOPMUPOBATH OIIBIT.

CneunanbHble JUYHOCTHBIE Pe3yJibTaThI:

o CIOCOOHOCTh K OCMBICTIEHUIO U TU(depeHIInalui KapTUHBI MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aIluu;

o ASMOIIMOHATLHO-IIEHHOCTHOE OTHOIIEHHE K OKpYy)Kawollel cpene,
HEOOXOAMMOCTH €€ COXPAaHCHUS U PAllMOHATILHOTO UCIIOIb30BaHNUS;

o ymeHue (OpMUpPOBATh ACTETUUECKUE UYBCTBA, BIIEUATICHUS OT
BOCHPUSATHS IPEIMETOB U SIBJICHUI OKPYXAIOIIEro MUPa;

o TOTOBHOCTh K OCO3HAHHOMY BBIOODY nanbHeuen
npodeccuoHaIbHON TPAEKTOPUH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMH U

BO3MOXHOCTAIMU.

MeTanpeaMeTHbIe pe3yJabTaAThI

MeranpenMeTHble pe3yJlbTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO MpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCaJIbHBIMU
MMO3HABATEIbHBIMUA  JEHUCTBHUSIMH,  YHUBEPCAJIbHBIMU  KOMMYHHKATHUBHBIMU
JNEUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JI€CTBUSMU.

YHuBepcanbHbIe MO3HABaTeJbHbIE JNEUCTBUA o0ecreunBaoT
dbopMupoBaHue 0a30BBIX KOTHHUTHUBHBIX MPOIECCOB 0O0ydaromuxcsi (OCBOCHHUE
METOJOB  TO3HAaHMS  OKPYXKAIOLEro  MHUpa; MNPUMEHEHHE  JIOTUYECKHUX,
MCCIIeIOBATEeIBCKUX OTepaluii, yMeHUI paboTaTh ¢ nHpOpMaImei).

ba3zosvie nocuueckue deticmeusi:

o BBISIBIIATH M XapakTepu30BaThb  CYIIECTBEHHbIE  IMPU3HAKHU

MaTeMaTH4YeCKUX OOBEKTOB, TIOHATHH, OTHOIICHUW MEXIYy TOHSITHUSIMHU;
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GbopMyIHpOBaTH OMPENCICHUS MMOHATUN; YCTAaHABIUBATh CYIICCTBEHHBIN MPU3HAK
Kiaccu(uKanuy, OCHOBaHUA i1 OOOOIIEHHSs U  CpaBHEHUS, KpPUTEPHUH
MIPOBOJUMOTO aHAJIH3a;

o BOCIPUHHMATh, (POPMYIHpPOBaTE W TPEOOPa30OBBIBATH CYKICHUS:
YTBEPANUTEIbHBIC H OTPHUIIATEIBHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIE;

o BBISBJISATE MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H H
npoTuBopeunst B (akTaxX, JAaHHBIX, HAOMIOACHUSAX M YTBEPXKIACHHUSAX; Mpejarath
KPUTEPUH VISl BBISIBJICHUS] 3aKOHOMEPHOCTEH M MPOTHUBOPCUHI;

o JIeNaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

o pa30bupaTh JOKa3aTeIbCTBA MAaTEMATUYCCKUX YTBEPKICHUU (TIPSAMBIC
U OT TPOTHUBHOTO), MPOBOJHUTH CAMOCTOSTCIIBHO HECIIOKHBIC JTOKA3aTeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTPAMBATh apTYMEHTAIIUIO, IIPHBOJIUTH MPUMEPHI H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

o BBIOMPATh CIIOCO0 peleHusl ydeOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pelIeHusi, BbIOMpaTh HaumboJee MOAXONAIUHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccnedosamenvcrkue oeticmeust.

o UCIIOJIb30BaTh  BOIMPOCHl KaK HMCCJIEAOBATENbCKUM  HMHCTPYMEHT
no3HaHus; GOPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIIKUE MPOTUBOpPEUNE, IPOOIeMYy,
CaMOCTOSITETIHO YCTAaHABIMBATh HMCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

o IPOBOAUTH MO CAMOCTOATEIBHO COCTABICHHOMY IIJIAaHY HECJIOKHBIN
OKCIIEPUMEHT, HEOOJBIIOE WCCIENOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4EeCKOro 00bEKTa, 3aBUCUMOCTENH 00BEKTOB MEX Yy COOOI;

o CaMOCTOATENHHO  (OPMYIHPOBATH OOOOIIEHUS W  BBIBOJABI  II0
pe3ynbTaTaM ~ TPOBENEHHOTO  HAOJIOJEHHWS,  WCCIEJOBAHHS,  OICHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTAaTOB, BBIBOJOB M 0000IICHNUI;

o IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIBUTATH

MMPCAIIOJIOKCHUA O €I'0 pa3BUTUHU B HOBBLIX YCJIIOBUAX.

18



Paboma c unghopmayueri:

o BBISBJISATh HEAOCTATOYHOCTh UM M30BITOYHOCTh WH(OPMAITH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUSI 3a]a49H,

o BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH
nHGOPMAITUIO PA3TMYHBIX BUAOB B (POPM IIpEICTaBICHNUS;

o BbIOMpaTh (QopMy mpeacTaBieHUss UHPOPMALUU U WILTIOCTPUPOBATH
perraeMbie 3a/1aun CXeMaMHu, TharpaMmMaMu, HHOU TpauKoi 1 nX KOMOMHAITUSIMU;

o OIICHUBATH HaAEKHOCTh uHpopMaIuu 1o KPUTEPHSIM,
MPEIJIOKEHHBIM YUUTEIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIHHO

YHuBepcanbHbIC KOMMYHHMKATHBHbBIE JEHCTBUS o0ecIeuynBaroT
c(hOpMUPOBAHHOCTb COIMATIBHBIX HABBIKOB 00YYaOIINXCS.

Obwenue:

o BOCIPUHMMAaTh W (OPMYJIHUPOBATH CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH U TEJISIMU OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY
3peHHUs B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJlayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysIbTaT;

) B X0Jie OOCYKJICHHS 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, MPOOJIEMBI, PElIaeMOi 3a/lauu, BbICKA3bIBAaTh WUJIEH, HAIIEJICHHbIC HA TOUCK
pEIICHHS; COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMHU JAPYTMX YYaCTHUKOB
auanora, oOHapy»KMBaTh pas3liMyuMe U CXOJCTBO IO3WIIMKI; B KOPPEKTHOH (dopme
dbopMynHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

o NPENCTaBIATh  pPe3ylbTaThl  pEIIeHUS  3aJaud, OKCIIEPUMEHTa,
WCCJIEIOBaHUS, TPOEKTa; CaMOCTOSATEIHHO BHIOMpaTh (opMaT BBICTYIUICHUS C
y4€TOM 3aJ]1ay MPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPHUHU.

Compyonuuecmso:

o NMOHWMAaTh W  WUCIOJB30BaTh TMPEUMYIIECTBA KOMAaHIHOH U
WHIUBUIYaIbHOW pabOThl TpU penieHUH Y4eOHBIX MaTEeMaTHYECKUX 3aJ1ad;
MPUHUMATh I1e7hb COBMECTHOW JESATEIbHOCTH, IUIAHHUPOBATH OPTAHU3AIUIO
COBMECTHOU paboThl, pacmpeieisiTh BUABI padOT, JAOTrOBapUBATHCS, OOCYKIATh

MPOIECC M PEe3yibTaT paboThl; 0000IIaTh MHEHHS HECKOIbKHUX JIFOJICH;
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o y4acTBOBAaTh B TPYHMNOBBIX (opMax paboThl (0OCYyxkAeHUs, 0OMEH
MHEHUSMH, MO3TOBbI€ IITYpPMbl U Jp.); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBAaTh CBOU JEUCTBUS C APYIMMH YI€HAMH KOMAHJIbl; OLEHUBATH
KauecTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJIEUCTBHS.

VYHuBepcanbHble peryJsiTHBHbIE JeHCTBUS oOecrneunBaoT (HOpMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M >KU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopeanuzayus:

o CaMOCTOSATEIIbHO COCTABJISATH IJIaH, aJrOPUTM pPEIIeHUs 3a1ayu (WiIH
€ro 4acTh), BBIOMpaTh CIOCOO peHieHus ¢ y4€TOM HMEIOIIHUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHui ¢ yuéToM HOBOM MHPOPMALIUA CAMOKOHTPOJIb:

o BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca |
pe3yJsIbTaTa peuieH!sl MaTeEMaTUYECKOM 3a1auH;

o IPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUHU
3aJ]aui, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalIeHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

o OLICHMBAaTh COOTBETCTBUE pPE3YJbTATA ACSATEIBHOCTU IOCTaBIEHHOM
eI U YCJIOBUSAM, OOBSACHATh NMPUYMHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS IIElH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CrnenuajibHbie MeTanpeaAMeTHbIE Pe3yJIbTaThI:

o UCIIOJIb30BaTh COXPAHHBIE AHANW3ATOPBl B  PA3JMYHBIX BHIAX

NeATebHOCTH (y4eOHO-IT03HABATEIIbHOM, OPUECHTUPOBOYHOM, TPYTOBOM );

o NPUMEHSTh OCS3aTeNbHBIN W CIYXOBOM CIMOCOOBI  BOCTIPUSTHS
Marepuana;

o YUTATh M TTUCATh C UCTIOJIb30BAaHUEM PENbe(PHO-TOUCHHOM cucTeMbI JI.
bpaiins;

o MIPUMEHSTh COBpPEMEHHBIE cpeacrTaa KOMMYHHUKAIINHU "

TU(IOTEXHUYECKUE CPEACTBA;
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o OCYLIECTBJISITh ~ MPOCTPAHCTBEHHYI0O M COLHMAJIbHO-OBITOBYIO
OpPUEHTUPOBKY, 001a1aTh MOOMIIBHOCTHIO;

o OpUMEHATh NpHEMbl OTOOpa W CHUCTEMAaTHU3allMd MaTepualia Ha
ONPENIEIICHHYIO TEMY;

o BECTU CaMOCTOSATEIbHBIN MOUCK UH(POPMALINH;

o npeoOpa3oBbIBaTh, COXpaHATh W  IepefaBaTh  HUH(OpMaLuIo,
NOJIYYEHHYIO B pe3yJbTaTe YTCHUS WU ayIMPOBAHMUS;

o OpUHUMATh y4YyacTUE€ B PEYEBOM OOIIEHHUH, COOMIOAas HOPMBI

PE€UCBOI'O OTHUKECTA,

o aJICKBaTHO HCIIOJIb30BaTh KECThl, MHUMHUKY B IIPOIIECCE PEUCBOTO
OOIICHUS,
o OCYIICCTBIISITh PEUYCBOH CAaMOKOHTPOJIb B TpoOIEecce ydeOHOM

ACATCIIBHOCTH U B HOBCC)IHGBHOI;’I KOMMYHUKAIINUU

o OILICHWBATh CBOIO PEYb C TOYKH 3PEHHUS €€ CONEpIKaHWs, S3BIKOBOTO
o opMIICHHUS;
o IUTAaHUPOBaTh, KOHTPOJIUPOBATH M OIICHUBATh Y4eOHBIC ICHCTBHS B

COOTBETCTBUH C OCTABJIICHHOM 3az[aqel‘/’1 " YCJIOBUSAMHU €C pCaJIn3aliiu.

IIPUMEPHAS PABOYAS ITPOI'PAMMA 110 YYEBHOMY KYPCY
«MATEMATHUKA»

Conepxanue yueOHOro kypca «Maremaruka»
S knace

HarypajibHble YuCIa U HYJIb.

Harypanbnoe umucno. Psan natypanbhbix uucen. Yucno 0. M3o0paxeHue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YUCIOBOI) MPSIMOIA.

[To3unnoHHas cucrteMa cuucieHusd. Pumckas Hymepamus Kak IpuMep
HEMO3ULIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cucremMa CUUCICHU .

CpaBHEHHME HATYPAIBHBIX YHUCEJ, CPABHEHHE HATYPAJbHBIX YHCEN C HYJIEM.

Cnoco6sb1 cpaBHeHus. OKpyrieHrue HaTypaabHbIX YUCET.
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CrnoxeHue HaTypaJibHBIX YHCEI; CBOMCTBO HYJIS MPU CIOKEHUU. Briuntanue
KaK JIeUCTBUE, OOpATHOE CIIOKEHUIO. Y MHOKEHHE HATYpaJIbHBIX YUCEN; CBOMCTBA
HyJIsI W €IWHUIBI TNpU yMHOXeHuu. JleneHue Kak naeilcTBue, oOpaTHOE
YMHOXXEHUI0. KOMIOHEHTHI JEUCTBUM, CBsA3b MExXAy HUMU. [IpoBepka pe3ynbTarta
apudmMeTrueckoro neictBus. llepemecTurenbHOE M coueTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI M YMHOXKEHHUS, pPaCHpeAeIUTEeIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Ucnonw3oBanne OykB s 0003HAYeHUS] HEU3BECTHOTO KOMIIOHEHTAa U
3aMKMCH CBOWCTB apu(PMETHUECKUX TEeHCTBUA.

JlenuTenu W KpaTHbIE YHCIA, pa3jioKeHHe Ha MHOXxuTenu. [Ipocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJIeM. 3amuch YWCia B BHUAC CYMMBI
Pa3pSIHBIX CIaraeMbIX.

UucnoBoe BblpakeHHE. BpluMClIeHHE 3HAYEHHM YHCIOBBIX BBIPAKECHUM;
NOPSIIOK  BBINOJIHEHUS  AedcTBHi.  Mcnonb3oBaHME  TPU  BBIYMCICHUSX
NEPEMECTUTENILHOTO W  COYETATeNIbHOIO0 CBOMCTB (3aKOHOB) CJIOKEHHUS U
YMHOKEHUS, PACIPENEIUTEIBHOTO CBOMCTBA YMHOXKECHUSI.

Apoon.

[IpencraBnenne o JpoOM Kak CrmocoOe 3alriCH  4YacTH  BEJIUYWHEL.
OObikHOBeHHBIE ApoOu. [lpaBuibHBIE W HempaBWiIbHBIE ApoOu. CmelraHHas
IpoOb; TpencTaBlieHWE CMENIAaHHOW JpoOM B BHJIE HEMPABWIBHOW JIpoOH U
BBIJICJICHUE ITICJIOW YaCTH YHCJIa U3 HEeMpaBWIbHOW apodu. M3o0paxkeHue apoOei
TOYKaMHU Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Jipoou. CokpalieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaten0. CpaBHEHUE APOOEH.

CnoxeHue W BbIUMTaHUE JpoOeid. YMHOXKEHHE U JeJieHHe Jpo0eii;
B3aMMHO-00paTHbIe JpoOu. HaxoxaeHue 4acTu 1eaoro 1 Ueoro Mo €ro 4YacTu.

Hecstuunast 3anuck aApooeit. [IpeacTtaBneHue necaTudyHOW IpoOU B BUIE
0oObIKHOBEHHOM. M300paxeHue MECATUYHBIX JpoOei TOYKaMH Ha YHUCIOBOM
npsiMmoid. CpaBHEHHUE JIECITUYHBIX APOOEH.

ApudmeTndyeckue ACHCTBUS C JIECATUYHBIMH Jpo0smu. OKpyrieHue
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JECATUYHBIX IPOOEH.

Penienune TekCcTOBBIX 3a7a4.

Pemiennie TekcTOBBIX 3amau  apudmeTuyeckum criocobom. Pemienue
jJoruueckux 3agad. PemieHue 3amau mepeOOpoM BCEX BO3MOXHBIX BapHaHTOB.
Hcnonp3oBaHue Mnpu pelieHuy 3a1a4 Tabaull U CXEM.

Pemienne 3amau, coaepkamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIWYUHBI:
CKOpOCTb, BpEMs, pacCTOSIHUME;, II€Ha, KOJMWYECTBO, CTOUMOCTh. EIMHUIIBI
U3MEPEHUsS: MacChl, 00OBbEMa, IIEHBI; PACCTOSIHUSI, BpEeMEHU, CKOpOCTH. CBS3b
MEXy €IUHUIIAMHU U3MEPEHUS KaXKI0W BEJIUYMHBI.

Pemenue ocHOBHBIX 33724 Ha JpoOHu.

[IpencraBnenne naHHBIX B BUJIE TaOJIHUII, CTOIOYATHIX JUATPAMM.

Harnsignas reomerpus.

Harnsgueie mpeacraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIyY, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. Yroiu. [Ipsamoii,
OCTPBIM, TYIIOU U Pa3BEPHYTHIN YTJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULIBI JJIMHBIL. [[1MHA TOMaHOH, IEpUMETp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHue yrioB ¢ MOMONIbI0 TPAHCIIOPTHUPA.

Harnsanueie npeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJILHUK, KBAJPAT; TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o0paxenue ¢uryp, B TOM uucie Ha kieryatod Oymare. IToctpoeHue
KOH(MUTypanuii U3 4acTel MpSMON, OKPYKHOCTH Ha HEJTMHOBAHHOW W KJIETYATOM
Oymare. Mcionb30BaHue CBOWCTB CTOPOH U YTIIOB MPSAMOYTOJIbHUKA, KBAApATa.

[Imomane nOPSAMOYrOJIBHHKA W MHOTOYIOJIBHMKOB, COCTaBJIEHHBIX W3
MPSMOYTOJILHUKOB, B TOM 4HCie GUTyp, H300paXEHHBIX Ha KJIETY4aTOM Oymare.
EnvHuier namepenus miomanm.

Harnsgneie MIPEICTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
NpSIMOYTOJIbHBIA  Mapaiyenenunen, KyO, MHororpaHHuku. H3o0paxeHue
MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. Co3gaHue
MOJieJIell MHOTOTPaHHUKOB (M3 Oymaru, NpOBOJOKH, IJIACTUIIMHA U JIP.).

O0BEM MpPsAMOYTOJIBLHOIO Mapajuiesienunena, Kyoa. EauHuubsl uaMepenus
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00BéMa.

6 xi1acc

HartypanabHblie yucia.

ApudmeTnyeckre NEUCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMH UYHCIAMH.
YucrnoBble  BBIpAXEHUS, MOPSAOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcnonb3oBanue TMpyU BBIYUCICHUSX TMEPEMECTUTEIBHOTO M  COYETATEIHHOTO
CBOWCTB CJIOKEHUSI U YMHOXKEHUS, PACHPEACIUTEILHOIO CBONCTBA YMHOMXECHMUSI.
OkpyrieHne HaTypajabHbIX YUCEIL.

JlenuTenu u KpaTHbIC YUCia; HAMOOJBITUN OOLIUNA NEIUTENb U HAUMEHBIIIEEe
oO1iee kpaTHoe. JlemMMocTh CyMMBI U TIpOU3BeIcHUS. JlejeHne ¢ OCTaTKOM.

Apoon.

OO6bIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JPOOM, COKpaIlleHHE IpoOeii.
CpaBHeHue U yrnopsijoudBanue apooeit. Pemenue 3aa4 Ha HAX0XKACHUE YacTU OT
[EJOr0 W IEJIOr0 MO ero 4acTu. J[poOHoe 4Yucio Kak pe3yibTaT JejeHUs.
[IpencraBiienue necITUUHON ApoOU B BUIE OOBIKHOBEHHOM APOOH U BOZMOMXKHOCTh
npecTaBieHus: OOBIKHOBEHHOM JpoOu B BUJE AeCATHUHOMN. [lecaTuyunbie 1podu u
METpHUYecKasi cuctemMa mMep. ApupMeTHdecKue NSUCTBUSI M YUCIOBBIC BBHIPAKECHUS
C OOBIKHOBEHHBIMU U JECATHYHBIMH JIPOOSMHU.

OtHomienue. J[lenenue B maHHOM OTHOIIeHHH. MacmTab, mnponopus.
[IpumeHenne mponopuuMi Npy peuIeHUH 3a1a4.

[TonaTue npoueHTa. BeruucieHue npoueHTa OT BEJIWYUHBl U BEJIUYMHBI 110
e€ mporeHTy. BeipakeHre MpOLeHTOB NECITHUHBIMU Ipo0sMu. Perienne 3amay Ha
MIPOLEHTHI. BpIpakeHne OTHOLIEHUS BEJIUYHH B IIPOLICHTAX.

[TonoxuTenbHbIE U OTPULATEIIBHBIE YUCIA

[TonoxurenbHple U oTpunaTenbHble yncia. Llensie yncna. Moayne uucna,
reoMeTpuuecKas HWHTEpHpeTauus Moayis uucna. M3o00paxenue ducen Ha
KOOpAMHATHOM  mpssMOoM.  YwcioBble  mpoMexkyTku.  CpaBHEHHE  YHUCEIL.
ApudmeTnyeckre 1eMCTBUA C MOJOXKUTEIbHBIMU U OTPULIATEILHBIMU YHCIIAMHU.

[IpsamoyronpHas cucremMa KOOpAMHAT Ha INIOCKOCTH. KoopanHaTel TOUKH HA
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IJI0OCKOCTH, abciucca u opauHata. [loctpoenue Touek u GUryp Ha KOOPAUHATHOM
TUIOCKOCTH.

bykBeHHbIE BBIpaKeHH .

[Ipumenenue OykB Il 3allUCH  MAaTEMAaTHYECKHUX  BBIPAXKEHUM U
npeioxennit. CBoiicTBa apupmMeTnueckux AericTBuil. bBykBeHHbIE BBIpaKeHUS U
YHUCIIOBBIE TMIOJICTAHOBKU. DyKBEHHBIE pABEHCTBA, HAXOXKIECHHUE HEU3BECTHOIO
KoMIOHEeHTa. Dopmynbl; (HOpMyNbl MepuMeTpa W IUIOMIAAU MPSMOYTOJIbHUKA,
KBajpara, 00bEMa napasiesnenunesa u Kyoa.

Pemenne TeKCTOBBIX 3a1a4.

Pemiennie TekcTOBBIX 3amau  apudmeTHyeckuMm  criocobom. Perienue
JOTUYECKUX 3a7a4. Pemenue 3a1a4 nepedopoM BceX BOSMOKHBIX BApUAHTOB.

Pemenune 3amau, comepkamux 3aBUCUMOCTH, CBA3BIBAKOIIAX BEJIUYUHBI:
CKOPOCTb, BpeMH, paccTosiHuE; 1(S)ER KOJIMYECTBO, CTOMMOCTb;
IPOU3BOJIUTEILHOCT, BpeMs, 00BEM paboThl. EAMHUII HM3MEpeHHs: MaccChl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXAy €AUHULAMHU
U3MEPEHUS KaX 0N BEIIMUYNHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOLUIEHUEM, IPONOPLMOHATIBHOCTHIO
BEJIMYMH, MMPOIICHTAMHM; PEIICHUE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOIEHTHI.

Onenka W NpUKHIKA, OKpyrieHue pesynbrara. CocTaBiieHHEe OyKBEHHBIX
BBIPAKECHHH 110 YCIOBUIO 3a1a4H.

[IpencraBienne MaHHBIX C MOMOIIBIO TaOIuI] ¥ auarpamMm. CronOuaTsie
IUarpaMMbl: YTEHUE U TOCTpOeHUE. UTEHHE KPyTrOBbIX IUArpPaMM.

Harasignasi reomerpus.

Harnsanueie mpencraBineHus o (urypax Ha IUIOCKOCTU: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JOMaHas, MHOIOYTOJIbHUK, YETBIPEXYIOJIbHUK, TPEYTOJbHUK,
OKPY>XKHOCTb, KPYT.

B3anmHOe pacnonoxkeHue ABYX MPSAMBIX HA IUIOCKOCTH, MapalICIbHbIC
MpsIMbIE, TEPIEHAUKYJAPHbIE NpsiMble. M3MepeHue pacCTOSIHUN: MEKIY JBYMS
TOYKAMU, OT TOYKH JI0 MPSIMOM; IJIMHA MapUIpyTa Ha KBAJIPaTHOU CETKE.

N3mepenue u moOCTpoeHHE YriIoB C MOMONIBIO TpaHcmopTupa. Buasl
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TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IPSMOYTOJIbHBIN, TYIIOYT OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeThIpEXYTroJIbHUK, IIPUMEPBHI
YETBIPEXYTOIBHUKOB. [IpAMOYronbHUK, KBaApaT: UCIOIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaned. M3oOpaxeHue reomeTrpuueckux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ UCIOJIb30BAaHUEM LHUPKYJsS, JHMHEHKH, YroJbHUKA, TPaHCHIOPTHUPA.
[locTpoenus Ha kineTyaToi Oymare.

[lepumeTp MHoOroyroipHuka. [loHsTue mUIOmAAM (QUIYpPBI; E€AUMHUIIBI
u3Mepenus miomanu. [pubnuxénnoe uaMepenue miomaan Guryp, B TOM 4HCIie
Ha KBajJpaTHOU ceTke. [IpubmmkEHHOEe 3MepeHne JUIMHbI OKPYKHOCTH, TUIOIIaAH
Kpyra.

CummMmerpusi: LIeHTpalbHas, oceBasi U 3epKanbHas cumMmerpuu. Iloctpoenue
CUMMETPHUYHBIX QUTYD.

Harnsgneie MIPEACTABICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajuielenune], Kyo, mpusMa, Oupamuaa, KOHYC, LWIMHAp, IIap H cdepa.
N300paxxenune npocTpaHCTBEHHBIX (uryp. [IpumMeps! pa3BEpTOK MHOTOIpaHHHUKOB,
MHApa U koHyca. Co3gaHue Mojesell MpOCTPaHCTBEHHBIX (uryp (u3 Oymarm,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.).

[lonsitue o0vEMa; enuHulbl U3MepeHuss 00bémMa. OOBEM MPSAMOYTOIBHOTO

napajuiesienurneaa, Kyoa.

Ilnannpyemble mpeAMeTHbIE Pe3ybTAThI OCBOCHHS YU4e0OHOI0 Kypca

«MaTeMaTuKa»

S knace
Uucna v BEIYUCIICHUSA:
o NOHUMATh M TMPABWIBHO YHOTPEOJATh TEPMHHBI, CBSI3aHHBIE C
HaTypaJIbHbIMHU YHCIIaMH, OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMU;
o CpaBHUBAaTh WM YMOPSAJOYMBATH HATypalbHbIE YHUCJIA, CPABHHBATH B
MPOCTEHIINX clydyasix OOBIKHOBEHHBIE APOOU, NECATUYHBIE APOOH;

o COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YUCIOBOM) mpsIMOMl C
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COOTBETCTBYIOLIMM €l YHMCIOM M H300pa)kaThb HATypajbHbIE YMCIAa TOYKAMU Ha
KOOPJMHATHOH (YUCIOBO) MPSIMOIL;

o BBINOJHATh apuU(PMETUUYECKUE ACHCTBUS C HATYPAJIbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIINX CITyUasiX;

o BBITNIOJHATH MIPOBEPKY, MPUKUIKY PE3YJIbTATA BHIYMCICHHUI;

o OKPYIJISITh HATYpaJIbHbIE YHCIIA.

Pemenue TeKCcTOBBIX 3a/1ay:

o pemiarb TEKCTOBBbIE 3aJaud apuPMETUYECKUM CrmocodoM U ¢
NOMOIUIBI0 OPraHU30BAHHOTO KOHEUHOT'0 Nepedopa BCeX BO3MOKHBIX BAPUAHTOB;

o pemiatb  3aga4yM, coJepiKallhe  3aBHUCHMOCTH,  CBSA3bIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BPEMsI, PACCTOSHHE; 1I€HA, KOJTUYECTBO, CTOMMOCTb;

o UCIIOJIb30BaTh KPAaTKUE 3allUCH, CXEMbl, TaOJIUIbl, 0003HAUYCHUS TIPU
pElIeHUH 3a/ay;

o II0JIb30BAaThCSl OCHOBHBIMHU €IUHUIAMU W3MEPEHHs: LIEHBI, MAaccChl;
pacCTOsIHMS, BPEMEHH, CKOPOCTH; BBIPAXKaTb OJHU E€IMHULBI BEJINYUHBI 4epes3
APYTHE,

o U3BJIEKATh, aHAJIM3UPOBATH, OLICHHUBATh UH(pOpMaIHIO,
OpeCTaBIEHHYI0 B TaOiuIe, Ha CTOJIOYaTOM JuarpaMme, HHTEPIPETUPOBATH
[PEICTABICHHBIEC TaHHBIE, UCIIOJIb30BATh JAHHBIE MPU PEIICHUH 3a4ad.

Harmsnnas reomerpus:

o [I0JIb30BATbCSl T€OMETPUYECKMMM MOHATHUSAMHU: TOYKa, MpsAMasd,
OTPE30K, Jyd, YroJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT;

o OPUBOJIUTH IPUMEPBl OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOIIUX
(GopMy N3YUEHHBIX TEOMETPHUUECKUX PUTYD;

o UCIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIrjaMu: BEpIIMHA,
CTOPOHA; C MHOIOYIOJIbHMKaMHU: YIOj, BEpIIWHA, CTOPOHA, JAUAaroHajib; C
OKPYXHOCTBIO: PainyC, AMAMETP, LEHTD;

. U300pakaTh U3YyYEHHBbIE T€OMETPUUECKHE (PUTIYpbl Ha HETMHOBAHHOM

U KJIETYaTOM Oymare ¢ MOMOILBIO IUPKYJIS U JTUHEUKHU;
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o HaXOAUTh JIJTMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C
MMOMOIIBI0 JIMHEHKH, CTPOUTHh OTPE3KHM 3aJaHHOW JIMHBI; CTPOUTH OKPYXKHOCTH
3aJJaHHOTO PaJNyca;

o UCIIOJIb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJbHUKA, KBaapaTa
JUTSL IX TIOCTPOCHUS, BEIYMCIICHUS TUTOIIAAN U TICPUMETPa;

o BBIUHCIIATh TIEPUMETP U TUIOMIAAbh KBajpara, MPsSMOYTOJbHHUKA,
(GuUryp, COCTaBJICHHBIX U3 MPSAMOYTOJBHUKOB, B TOM YHCIIe GUTYP, N300paKEHHBIX
Ha KJIeT4aToi Oymare;

o M0JIb30BAaThCS OCHOBHBIMH METPUUYECKHMH EIUHUIIAMU H3MEPCHHS
JUTHHBI, TUTOIIA/IM; BBIpAXKaTh OJTHU €IUHUIILI BEIMYUHBI Yepe3 APYTHE,

o pacro3HaBaTh MapajuieNienure]], Kyo, UCIoIb30BaTh TEPMUHOJIOTHIO:
BEpIIIMHA, PeOpPO TpaHb, M3MEPCHHS, HAXOAUTh HM3MEPCHUS Iapajuieicnuneaa,
KyOa;

o BBIUUCIIATh O00BEM  KyOa, Tapaulelienunena 1o  3aJaHHBIM
MU3MEPECHHSIM, TTOJIb30BATHCS SAMHHUIIAMU U3MEPEHUS 00BhEMa,

o peliaTh HeCJIOXKHBIC 3a7a9i Ha U3MEPEHHE TE€OMETPUICCKUX BEITHUNH

B IIPAKTHYCCKHUX CUTYyallUAX.

6 kiacc

Yucna v BBIYUCIICHUSA

o 3HaTh U TOHUMATh TEPMHHBI, CBA3AHHBIC C PaA3IMUYHBIMU BHJIAMU
yucesl M CIoco0aMM WX 3aluCH, MEPEXOJUTh (€CIUM 3TO BO3MOXKHO) OT OJHOM
(dbopMBI 3anmucu Yucia K Apyrou;

o CpaBHHUBATh M YIOPSIOYMBATH IIEJbIC YHCIA, OOBIKHOBCHHBIC U
JeCSITUYHBIE poOU, CPaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB;

o BBITIOJHATh,  COYeTass  YCTHbIE W  MHUCBMEHHBIC  TPHUEMBI,
apudMeTHIEeCKUe  JCHCTBHS C  HATypadbHBIMH W  IICIBIMH  YHCJIAMH,
OOBIKHOBEHHBIMM W JICCATUYHBIMH  JIPOOSIMH,  TIOJOKHUTEIBLHBIMH U
OTPUIATEIIbHBIMHU YUCIAMU;

L BbIYUCJIATH 3HAYCHUA YHCIOBBIX BBIpa)KCHHﬁ, BBIIIOJIHATD HPUKHUAKY U
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OLICHKY pe3yJibTaTa BbIYMCICHHUM; BBINOJIHATH MPEeOOpPa3OBAHMSI YHMCIOBBIX
BBIPAKEHU Ha OCHOBE CBOMCTB apU(PMETUUECKUX JACHCTBUM;

o COOTHOCUTH TOYKY HAa KOOPAMHATHOM INPAMON C COOTBETICTBYIOIIUM
el 4uCcIOM M M300pakaTh YMcia TOYKAaMU Ha KOOPAMHATHOM MPAMON, HAXOAMTh
MOZYJIb YHCIIA;

o COOTHOCUTH TOYKM B IIPAMOYIOJBHOW CHCTEME KOOpAMHAT C
KOOpAMHATAMU 3TON TOYKH;

o OKPYIJIATh LI€NIble 4Yucia M JeCATUYHBbIE JpoOH, HaXOAWTh
npUOTMKEHUS YUCed.

YucnoBble 1 OyKBEHHbBIE BHIPAKEHHUS :

o NOHUMATh U YHNOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C 3aIUCHIO CTETICHU
Yyclla, HaXOJIWTh KBaApaT MU KyO 4YHCHA, BBIYUCIATH 3HAYEHUS YHCIOBBIX
BBIPAXCHUH, COAEPIKAILUX CTEIICHU;

o II0JIB30BATHCS MPU3HAKAMU JIEJIIMMOCTH, PACKIIAbIBATh HATYPAJIbHBIC
4ycia Ha IPOCThIE MHOXKUTEIIN;

o HOJIb30BAThCSl MacIITabOM, COCTaBJIATh IPOTIOPLIUU U OTHOILIEHUS;

o UCMOJb30BaTh OYKBbl Ui OOO3HAUEHMsI 4YHCEN MpU 3alUCH
MaTeMAaTUYECKUX BBIPAXKEHUN, COCTABIATh OyKBEHHBIE BBIpaKEHUS U (HOPMYIIBI,
HaXOJIWUTh 3HAUYEHHUsS OYKBEHHBIX BBIPAKEHHUM, OCYILECTBISAS HEOOXOAUMBIE
HOJICTAHOBKH U MPe00pa30BaHus;

o HaXOJUTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 3a/1a4:

° pemars MHOTOIIArOBBIE TEKCTOBBIE 3aJaud  apu(METHUYCCKUM
CII0OCOOO0M;
° pemaTh 3aJ1add, CBS3aHHBIC C OTHONICHHWEM, IPOIOPIIHOHAIBHOCTHIO

BEJIMYMH, MPOIEHTAMHU; PEllaTh TPU OCHOBHBIE 3a]a4M Ha APOOU U MPOLICHTHIL;

o pemath  3aJayd, CoJepXkallue  3aBUCUMOCTH,  CBSI3bIBAIOIIUE
BEJIMYUHBI: CKOPOCTb, BpEMS, paCCTOSIHUE, I1I€Ha, KOJIUYECTBO, CTOUMOCTH;
MPOU3BOJUTENILHOCTh, BpeMs, OObeMa paldoThl, HUCHOIB3Yd apudMEeTHUYECKUE

I[eﬁCTBHSI, OLCHKY, IIPUKUIKY, ITOJIB30BATHCA CANHUIIaMH HU3MCPCHUA
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COOTBETCTBYIOIIUX BEJINYNH;

o COCTaBJIATh OYKBEHHbBIE BBIPAKEHHUSI 110 YCIOBUIO 3a/1a4H;

o U3BJIEKaTh HMHQOpPMALMIO, TMPEACTaBICHHYIO B Ta0nMIax, Ha
JUHENHHOM, cron0yaTo WM KpPYroBOW JuarpaMmax, WHTEPIPETHPOBATH
IIPEACTABIECHHBIE JAHHBIE; NCIIOJIb30BaTh JAHHBIE ITPU PEIICHUH 3a/]1a4;

o OpeiCTaBIATh MHGOPMAIMIO C TMOMOIIbIO TAaONMUL, JHUHEHHON W
CTOJIO0YATOMN IUarpamm.

Harnsgnas reomerpus:

o OPUBOJUTh MPUMEPHl OOBEKTOB OKPYKAIOMIETO MHpa, HMEIOLUX
(GopMy H3YUYEHHBIX TE€OMETPUUECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX QUTYD,
IPUMEPHI PABHBIX U CUMMETPUYHBIX (QUTYD;

o U300pakaTh C TOMONIBIO ILHUPKYJsS, JWHEWKH, TpPaHCIOPTHpa Ha
HEJIMHOBAHHOW W KJIETYaTOM Oymare HW3y4eHHbIE IUIOCKUE TeOMETPUUECKHE
burypsl 1 KOHPUTYpaluu, CAMMETPUIHBIC (PUTYPHI;

o MOJIb30BAaThCSl TE€OMETPUUYECKUMHU TMOHSATUSAMH: PaBEHCTBO GUTYD,
CUMMETpHUSI; HCIOJb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPUU;

o HAXOJIUTh BEJIUYUHBI YIJII0B U3MEPEHUEM C MMOMOUIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbl 3aJJTaHHOW BEJIMYMHBI, T0JIb30BAThCS MPH PEIICHUH 3a/1a4 IPaayCHON
MEpPOM YTIIOB; pACIIO3HABATH HA YEPTEKAX OCTPBIN, NPSAMOU, Pa3BEPHYTHIN U TYIIOU
YTJIbI;

o BBIUUCIISITh  JJIMHY  JIOMaHOW, TEPUMETP  MHOTOYTOJbHUKA,
MOJIb30BAThCS  €MHUIIAMU HW3MEPEHUS [JIMHBI, BBIpAXKaTh OJHU E€IUHHUILIBI
MU3MEPEHUS JIMHBI Yepe3 APYTHUE;

o HaXOAUTh, UCIIOJIb3Ysl YEPTENKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
JIBYMsI TOYKaMH, OT TOUKHU 10 IPSIMOM, JUIMHY ITyTH Ha KBAJpaTHOM CETKE;

o BBIUMCIATH IUIOWAAL (UTYp, COCTABIECHHBIX M3 NPSIMOYIOJBHUKOB,
UCIOJb30BaTh  pa3OMeHue Ha MNPSIMOYTOJbHHUKH, Ha paBHble (UTYDHI,
JOCTpauBaHuE JI0 MNPSAMOYTOJIbHUKA; I10Jb30BAaTbCd OCHOBHBIMU €JIMHHUIIAMU

HU3MCPCHHA IUIOINAaAM, BbIpAXaTb OJHHW CAWHHIBLI HM3MCPCHHA INIOIMaAX 4YCPEC3
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APYTHE,
o pacno3HaBaTh Ha MOJENSAX W H300pa)XKEHUsAX NUpamMuay, KOHYC,

UWIMHAP, WCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, I'paHb, OCHOBAaHHE,

pa3BEPTKA;
o n300paxaTh Ha KJIeTUaTOM Oymare mpsiMOyTOJIbHBIN MapaUieIenuIen;
o BBIUUCIATh OOBEM MPSAMOYroOJILHOTO Mapajienenunena, Kyoa,

NOJIb30BAaThCSl OCHOBHBIMU €IMHUILIAMH HM3MEpEHUs: 00bEMa; BbIpaXKaThb OJHU
€AMHUIIBI U3MEPEHUs 00BbEMA Yepes3 JIpyTrue;
o pemaTh HECJOXKHBbIE 3aJauyd Ha HaXO0XKIECHUE TIEOMETPUUYECKUX

BCJIMYWH B IIPAKTUYICCKUX CUTYaAlIUAX.

CrnenuajbHble PeMeTHbIE Pe3yJbTaThl:

o BJIQJICHWE TMpaBWIAMH 3allUCH  MaTeMaTUdeckux ¢GopMysn1 W
CIIeIUAJIbHBIX 3HAKOB peitbeHO-ToueuHOM cucteMbl JI. bpaiins;

o BJIaJICHHE MPUEMaMU NPEeoOpa3oBaHUsI MAaTEMaTHUYECKUX BBIPAKECHHIM
Ha OpailIeBCKOM MEXaHMYECKOM MeYaTHON MaIlIMHKE;

o BJIQJICHHE OCS3aTEIbHBIM CIIOCOOOM OOCIENOBaHUS M BOCTIPUATHS
penbedHBIX U300paKEeHUH, TeOMETPUICCKUX YepTexel, rpadukoB GyHKIIMHA U 1p.;

o YMEHUE BBIIOJHATh TE€OMETPUUECKUE IIOCTPOCHHUS M UYEPTEXKH,
cTpouTh Tpaduku GYHKIUH Ha KOOPJAMHATHOM IIJIOCKOCTH C TIOMOIIBIO

CIICIHMUAJIbHBIX YCPTCKHBIX HHCTPYMCHTOB.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYEBHOMY KYPCY «MATEMATHKA»

5 kaace

(5 yacoB B Hene10, Bcero 170 yacoB)

Ha3Baunmue
pasaeJa
(Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE CoacpiKaHue

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqaloumxcn

HarypanbHsie

qucila W HYJb.

(43 4.)

HarypanbHoe uucno. Psn narypanbubix umcen. Ywucno O.
N3obOpaxenne HaTypaJbHBIX YWCEI TOYKAMH Ha KOOPJAMHATHOM
(4ncioBOI) MPSAMOA.

[To3ummonHas cucrteMa cuncieHus. PumMckas Hymepanus Kaxk
NpuMep HETMO3WIIMOHHOW CHCTeMBbl CUHCIeHHs. Jlecarnunas
CUCTEMa CUUCIICHHS.

CpaBHeHHE HATypaJbHBIX UYHCEN, CPaBHEHUE HATYpaIbHBIX
yrcen ¢ Hyl1éM. CriocoObl cpaBHeHUs. OKpyTiieHUEe HaTypallbHbBIX
qucel.

Cro)keHue HaTypaJibHBIX YHCEN; CBOWCTBO HYNIS MpHU
cloXeHUH. BrplunTaHume Kkak JecTBHE, OOpaTHOE CIIOXKCHHIO.
YMHOKEHHE HATypalbHBIX YMCEN; CBONCTBA HYJNS U €AUHULBI MIPH
yMHOXKeHuM. JleneHue Kak JelcTBUE, OOpaTHOE YMHOYEHHIO.
Kommonentsl  gedcTBui, CBsI3b Mexay HuMu. [IpoBepka
pesynbrata apudmernueckoro neiictsus. IlepemectutenbHoe u
coueTaTellbHOE CBOMCTBA (3aKOHBI) CJIOXKEHHS W YMHOXCHHS,
pacnpenenuTenbHOe CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB Ui 0003HAYEHHS] HEU3BECTHOTO
KOMITOHEHTA U 3allUCU CBOMCTB apU(PMETUUECKUX JICHCTBUM.

JlenuTenu W KpaTHbIE YHCTa, PA3I0KEHHE Ha MHOMKUTEIH.
[Ipocteie u cocTaBHbIe yKcna. [Ipusnaku genumoctu Ha 2, 5, 10, 3,
9. JleneHue ¢ OCTaTKOM.

Crenenb ¢ HaTypalbHBIM NOKa3aTeseM. 3alluCh YUCIA B BUJIE
CYMMBI pa3ps/IHbIX CJIaraéMbiIX.

UucnoBoe BbIpakeHHE. BblunciaeHUE 3HAYEHUN YHMCIIOBBIX

YUTaTh, CPABHUBATH U YIIOPS0YMBATh HATYpAJIbHbIC YHCIIA;
n300pakaTb KOOPAMHATHYIO TPSMYIO, COOTHOCUTH TOUYKY)
Ha KOOPJAMHATHOU (4ncioBoit) PSAMOM C
COOTBETCTBYIOIIUM €l YUCIIOM; U300pa’kaTh HATypaJIbHbIE
YyHuclla TOYKAMHM Ha KOOPJMHATHOM (YMCIIOBOI) MpsSMOM,
HAXOJUTb KOOPIMHATHI TOUKH;

HCCIIEIOBaTh CBOMCTBA HaTypajabHOro psiaa, yucen 0 u 1
IIPY CJIO’KEHUU U YMHOKEHUH;

MICII0JIb30BATh IIPABUIIO OKPYIJICHUS HATypaJIbHBIX YUCEIL;
BBINOJIHATh apU(PMeTHYeCKue NeHCTBUSA C HATypaJlbHBIMU
YHCJIAMU, BBIYUCIIATH 3HAYECHHS YHMCIOBBIX BBIPDAKEHUHN CO
CKOOKaMH U 0e3 CKOOOK;

3allAChIBAaTh IIPOM3BEJIECHUE B BHJE CTENCHH, YUTaTh
CTENEHHU, MCIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHUE,
[I0Ka3aTesb), BBIYUCIATh 3HAUCHUS CTETIEHEl];

BBIIIOJIHATh TNPUKHUIKY M OLICHKY 3HAYCHMM YMCIIOBBIX
BBIPAKEHUI, IpeJyIaraTb U MPUMEHATh IPUEMBI IIPOBEPKU
BBIYHCIICHHI;

UCIIOJIb30BAaTh IIPU BBIYUCIICHUAX IIEPEMECTUTEIBHOE U
COUYETATEIIBHOE CBOMCTBA CIIOXKEHHMS M YMHOJXKEHHS,
pacnpenenuTeNbHOe CBOMCTBO YMHOKEHHUS;
(dopMynupoBaTh U MPUMEHATH MpaBUiIa MpeoOpa3oBaHUs
YHCIOBBIX BBIpaXEHUI Ha OCHOBE CBOIICTB
apudMeTHUeCKuX AeHCTBUI.

MOHUMATh U MPABUIIBHO YIOTPEOISATh TEPMHUHBI, CBA3aHHBIE




BBIPAXKCHUH; TOPAJOK BBIIOJHEHUs JedcTBUH. lcnonbs3oBaHue
IIPU BBIYMCIICHUAX IIEPEMECTUTEIIBHOTO U COUETATEIBHOIO CBONCTB
(3aKOHOB)  CJIOXEHUS W YMHOXKEHUS, paCIpeleTuTeILHOTO
CBOMCTBA YMHOKCHHSL.

C HaTypaJIbHBIMU YHCIIAMU;

UCCJIEeI0BaTh YUCJIOBBIE 3aKOHOMEPHOCTH, BBIJIBUTAaTh M
000CHOBBIBATh THIOTE3BI, (hopMyarpoBaTh 000OIIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO UCCIIECIOBAHUS;
dbopMyIMpoBaTh OMpENEICHUST JEIUTENIE W KpaTHOro,
Ha3bIBaTh JCJIUTEINM W KpaTHbIE YKCIIA; PaclO3HaBaTh
NPOCTBIE W COCTaBHbIE dYHWCHA;, (QOPMYIHpPOBATH U
MPUMEHATHh TPU3HAKK JaeauMocTd Ha 2, 3, 5, 9, 10;
MPUMEHATh AJITOPUTM PA3J0KEHUSI YKCIIa Ha TPOCTHIE
MHOKUTENH; HaXOJUTh OCTATKU OT JICJICHUS M HEIOJHOE
YacTHOE;

pacmo3HaBaTh HMCTUHHBIE M JIO)KHBIC BBICKA3bIBAaHUS O
HaTypaJdbHBIX  YHCIAX, MPUBOAUTH  TMPUMEPHl U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUIIAHHS
BBICKA3bIBAaHN O CBOMCTBAX HATYPAJTbHBIX YUCE;
KOHCTPYUPOBAaTh  MaTeMaTHYECKHE  TPEIJIOKEHHUS]  C
IMOMOIIILIO CBSI30K «H», KHAJIM», «ECIIH. .., TO...».

Hpo6wu. (79 4.)

[IpencraBnenne o npobu Kak cmocoOe 3amucu YacTu
Benu4UMHbBI. OOBbIKHOBEHHBIE 1po0u. [IpaBuiibHBIE U HEMPAaBUIIbHBIC
npobu. CmemanHas ApoOb; MpeICTaBlIeHUE CMEIIaHHOW TpoOu B
BHJIC HETPABUJIBLHON APOOM U BbIJEICHHE LEION YacTH YHUCIa U3
HeNpaBWIbHON npobu. UM3o0pakeHue ApoOel ToykamMu Ha
yucinoBoi mpsmoi. OcHoBHOE CBOMCTBO ApoOu. CokpareHue
npobeii. [IpuBenenue npodu Kk HOBOMY 3HaMeHatenn0. CpaBHEHHE
npoOei.

CrnoxxeHue W BbIYMTAaHHE ApoOel. YMHOXKEHHE U AeNeHUE
npobeii; B3auMHO-00paTHbIe ApoOu. HaxoxaeHne yacT 1enIoro u
L[EJI0TO IO €T0 YaCTH.

Hecstuunas 3amuck apoOeit. [lpencraBrneHue aecATUUHON
npodu B Buje 0ObIKHOBEHHOM. M300paXkeHne AecATHUHBIX ApoOeit
TOYKaMH Ha YUCIOBOU mpsiMoid. CpaBHEHHE JIECATHUHBIX IPOOEH.

Apudmernueckue OEUCTBHS C JECATUYHBIMU APOOSIMH.
OxpyrieHue AecITHUHBIX IpoOeH.

YUTaTh W 3alHAChIBaTh, CPAaBHUBATh OOBIKHOBCHHBIC
npoOu, Tpenjaratb, OOOCHOBBIBAaTH W  OOCYXKIaTh
CrocoObl yIOPSAA0YNBaHMS IPOOCH;

MIOHMMATh M MPABUJIBHO YIIOTPEOISTh TEPMUHBI, CBSI3aHHBIC
C OOBIKHOBEHHBIMH M JICCAITUYIHBIMH JIPOOSMU;
MOJICJTUPOBaTh B T'padHUUECKOM, TpeaMeTHOH ¢opme, ¢
MIOMOIIBI0 KOMITBIOTEPA MOHSATHSA U CBOMCTBA, CBSI3aHHBIC
¢ 0OBIKHOBEHHOM JIPOOBI0;

n300pakaTh  OOBIKHOBEHHBIE  JpOOM  TOYKaMHU  Ha
KOOPJIMHATHON TPSIMOMW; HCIIOJIb30BaTh KOOPMHATHYIO
NPSIMYEO JUTSE CPABHEHUST IPOOCH;

(GopMyIIHPOBaTh, 3aNIKCHIBATH C IOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpOOH; CTOIH30BaTh OCHOBHOE
CBOMCTBO Jpo0OH JUTsl COKpaIleHus apoOeil U MpuBeaeHUs
IpoOH K HOBOMY 3HAMEHATEIIO;

MPEJICTaBISITh CMEIIAHHYIO TpOo0bh B BUAE HEMPaBUIHHOU
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Y BBIICNIATH 1IEJIYIO YaCTh YKCIIA U3 HETPABWILHOU ApOOH;

BBIIIOJIHATH apupmeTnyecKue JNEUCTBHUSA c
OOBIKHOBEHHBIMU U JECSITUUHBIMU JIPOOSMU; INPUMEHSATH
CBONCTBA apru(METHIECKIX JNENCTBUN JUIs

paLMOHATN3AIMY BEIYMCIICHUI;

BBITIOJTHATH MPUKHUJIKY U OIICHKY Pe3y/IbTaTa BEIYUCICHUMH;
mpeiaraTh M OPUMEHATH  NPUEMBI  TIPOBEPKHU
BBIYHCIICHHI,

MIPOBOJIUTH MCCIIEIOBAHUSI CBOMCTB IpoOeH, onmupasch Ha
YHUCIIOBBIC JKCIICPUMEHTHI (B TOM YHCIE C ITOMOIIBIO
KOMIIBIOTEPA);

pacrio3HaBaTh WCTHHHBIC W JIO)KHBIC BBICKA3bIBAHUS O
JPOOSIX, IPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOHUTH
BBICKA3bIBAHUS U OTPHUIIAHUS BBICKA3bIBAHUI;

pemarh TEKCTOBBIC 3aJlaud, COJCpIKallue JpOOHBIC
JTaHHBIC, W 3aJla4¥ Ha HAXOXJICHWE YacTH IIeJIOT0 H
IEJIOTO IO €r0 YacTH; BBISABIATH UX CXOJICTBA U PA3INYKS;
MOJETUPOBAaTh XOJ PpELIEeHUS 3aJauyd C [OMOUIBIO
PHUCYHKA, CXEMbI, Ta0JIHIIbI;

MPUBOJIUTH, Pa30UpaTh, OLIEHUBATh Pa3IMUHbIE PEIICHMUS,
3alHCHU PelIeHUI TEeKCTOBBIX 3a/1ay;

KPUTHYECKH  OLIGHWBAaTh  MOJIyYEHHBIH  pe3ynibTar,
OCYILIECTBIISITh  CAMOKOHTPOJIb, TIPOBEpsisi OTBET Ha
COOTBETCTBUE YCIOBHIO, HAXOUTh OIIHOKH;
MPEJICTaBIIATh AECATUYHYIO IpOOb B BHI€ OOBIKHOBEHHOM,
YUTaTh W 3aMUCBhIBaTh, CPAaBHHUBATH JECATHYHBIE IPOOH,
npemiarath, OOOCHOBBIBaTH W OOCYXKIaThb CIOCOOBI
VOOPSAOYUBAHUS  JIECATHUYHBIX JpoOeil. u300paxkarh
JECSITUUHBIE TPOOU TOYKAMU Ha KOOPJIMHATHON TPSIMON;
BBISIBIISITH CXOJ/ICTBA U Pa3INyUs MPaBUI apu(METHUECKUX
NEHCTBUII C HATypalbHBIMU YUCIAMH W JECATHUYHBIMHU
Ipo0siMU, OOBICHATD UX;

BBHITIONTHATH OKPYIJICHUE JECSITUYHBIX Apo0eit;
OTIepUpOBaTh  APOOHBIMH  UYHCIAMH B  pealbHBIX
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JKU3HCHHBIX CUTYyallHIX.

Pemenue Pemenune TeKCTOBBIX 3amad apuPMETHUYSCKUM CIOCOOOM. peliaTh TEKCTOBBIC 3a/aud apU(METUUIECKHM CIIOCOO0M,
TEKCTOBBIX Pemenune normveckmx 3amad. Pemrenue 3amad mepebopoM Bcex UCIIOJIb30BaTh  3aBUCHUMOCTH  MEXIY  BEJIMYMHAMU
3a1a4. (8 u.) BO3MOYKHBIX BapHaHTOB. McmoJsib30BaHWE NpU PEUICHUM 3a/ad (ckopocTh, BpeMs, pacCTOSIHUE; II€Ha, KOJIMYECTBO,
TaOJIUIT U CXEM. CTOUMOCThb U JIp): aHAJIU3UPOBATH M OCMBICIMBATh TEKCT
Pemenne 3amau, comepikamux 3aBUCUMOCTH, CBSI3bIBAIOIINE 3amaun, 1nepeOpMyIUpOBaTh  YCIOBHE,  HW3BIICKATh
BEJIMYUHBI: CKOPOCTb, BpPEMs, PACCTOSHUE; II€HA, KOJIMYECTBO, HEOOXOJMMBbIC JaHHBIE, YCTaHABIMBATh 3aBUCHMOCTHU
CTOUMOCTh. EMuHUIBI U3MEpeHHs: Macchl, O0OBEMA, IIEHBI; MEXIy BEIUYWHAMH, CTPOUTH JIOTMUECKYIO IIETIOYKY
paccTosiHus, BpeMeHH, CKOpocTdu. CBsi3b MEXAYy €IUHHIIAMU paccyxIeHui;
M3MEPEHUS KaKI0M BEJTMYUHBI. MOJEIMPOBATh XOJ PEIICHHS 3aJadyd C TOMOIIIBIO
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH. PHCYHKA, CXEMBI, TaOIHIIHI;
[IpencraBnenne maHHBIX B BHUAEC TaOMHWIl, CTOJIOYATHIX KPpUTUYECKH  OIICHWBATh  TIOJIYUCHHBIH  pe3yJbTar,
JTUarpaMM. OCYIIECTBIISITh  CAaMOKOHTPOJb, TIPOBEpPSIsi OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OITHOKH;
pemaTh 3a7a4d ¢ MOMOIIBI0 TIepedopa BCEX BO3MOXKHBIX
BAapUAHTOB;
MOJIb30BaThCSl OCHOBHBIMM €IMHUIIAMH U3MEPEHUS: LICHBI,
MAacCChl; PaCCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIPAKATh OJHU
€IMHUILIBI BEJTMYMHBI Yepe3 APYrue;
W3BJICKaTh, aHAJM3UPOBATh, OIEHWBATh HWH(OPMAIIHIO,
MIPEACTABJIICHHYIO B TaOJIMIIe, HA CTOJOYATON AHarpaMme,
MHTEPNPETUPOBATH MpeJICTaBICHHBIE JIaHHEIC,
HCII0JIb30BATh JIAaHHBIC MPU PEIICHUH 3a]1a4.
Harnsguas Harnsaasie npeacraiaeHus o purypax Ha IMIOCKOCTH: TOUKA, MOJIb30BAaThCSI TEOMETPUUYECKUMH  TMOHATUSIMHU:  TOYKA,
reometpusi. (30 | mpsiMas, OTpEe30K, JIy4, Yyroj, JIOMaHas, MHOTOYTIOJIbHUK, npsiMasi, OTpE30K, JIy4, Yrojl, MHOTOYTOJIbHUK, OKPYKHOCTb,
9.) OKPYXHOCTb, Kpyr. Yroi. [IpsMoi, OCTpbIi, TyIION U pa3BEPHYTHIM KpYT;
YTJIBI. UCIIOJIb30BAaTh TEPMHHOJIOTHIO, CBS3aHHYIO C yIJlaMu:

JlnuHa oOTpe3Ka, METPHYECKHE EAWHHIBI JUIMHBL. J[nmuHa
JIOMaHOM, MEpPUMETpP MHOTOYroJbHUKA. V3MepeHue u mocrpoeHue
YIJIOB C TIOMOIIBIO TPAHCIIOPTHPA.

Harnsanele mnpenctaBieHuss o (¢urypax Ha IUIOCKOCTH:
MHOTOYTOJIbHUK; TPSMOYTOJIbHUK, KBaJApaT; TpPEyrojJbHUK, O
paBeHCTBE GUryp.

N300paxxenue ¢uryp, B TOM 4Hcle Ha KieT4arod Oymare.

BEpLINHA, CTOPOHA; C MHOT'OYIOJIbHUKAMHM: YIroJj, BEpLIMHA,
CTOpOHA, JMAroHallb; ¢ OKPY)KHOCTbIO: PaauycC, AUAMET,
LEHTP;

MCII0JIb30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYIOJIbHUKA,
KBajJpaTa JUIsI MX IHOCTPOEHMs, BBIYHUCICHUS IUIOIAAU U
NEpUMETPA;
BBIUUCIIATH

INEpUMETP n IIomanab KBaJapara,
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[Moctpoenune koHUTrypanuid U3 4acTel MpsIMOM, OKPY)KHOCTH Ha
HEJIMHOBAHHOM M KieTyaToil Oymare. lcnonb3oBaHHE CBOWCTB
CTOPOH U YIJIOB MIPSIMOYrOJIbHUKA, KBaJpaTa.

[Tnomans MPSIMOYTOJIbHUKA u MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX W3 TIPSMOYIOJBHUKOB, B TOM 4YHCIE QUTYD,
n300paKEHHBIX Ha KieTdyaTo Oymare. EamHunbsl u3MepeHUs
IJIOLIA/IH.

Harnsanuele npencraBiieHns 0 MPOCTPAHCTBEHHBIX (PUTypax:
NpSMOYTOJIbHBIA  Mapajjenenumnes, KyO,  MHOTOIPaHHUKH.
N300paxkenne mpocTelimx MHOTOIpaHHUKOB. Pa3BEépTku kyda u
napajuienenunena. Co3gaHue Mojeneld MHOTOTPAaHHUKOB (U3
Oymaru, MpoBOJIOKH, IIACTUINHA U Jp.).

O06BEM TPSIMOYTOJILHOTO TIapayiesnenuneaa, kKyoa. EnuHuibt
n3MepeHus o0bEma.

PSIMOYTOJIbHUKA, ¢buryp, COCTAaBJICHHBIX us3
MPSIMOYTOJIBHUKOB, B TOM 4HCIie GUTyp, U300paXEHHBIX HA)
KJIeT4aToi Oymare;

MOJIb30BATHCS OCHOBHBIMH METPUUYECKHMHU  CAMHHUIIAMU]
WU3MEPEHUS JUTMHBI, TUIOMIAJH; BBIPAXKaTh OJHHU €IMHUIIB]
BEJIMYUHBI Yepe3 IPyTHe;

pacmo3HaBaTh  MMapaJUIeNieNuIe]), Ky0, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BeEpIlMHA, pPeOpo TpaHb, H3MEPEHUS;
HaxOJIUTh U3MEPEHUS TapaJliesenuneaa, Kyoa;

BBIYUCIIITE 00BbEM KyOa, mapajieienuneaa Mo 3aJaHHbIM

H3M€p€HI/I$IM, I10JIb30BATHLCA caAnHunamMu I/ISMepeHI/If{
00BéMa;
periarhb HECJIOKHBIE 3aJ1a4u Ha HU3MEpeHUE]

TCOMETPUYCCKHUX BEIIMYUH B TIPAKTHUSCKUX CUTYAIIHSX.
WCII0JIb30BATh JIUHEHKY M TPAHCIIOPTUP KaK MHCTPYMEHTBI
JUTSL TIOCTPOSHUS ¥ U3MEPCHHUS: U3MEPATh JINHY OTpe3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3a/laHHOM JUIMHBI, YroJ,
3aJaHHOM BEJIMYMHBI; OTKJIAJbIBaTh LUPKYJIEM paBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTH 33/IaHHOTO Paanyca;
n300pakarh KOH(UTypalluu TEOMETPUYECKUX (UTyp Ha
HEJTMHOBAHHOM u KJIETYaTOU Oymare (s
Ca0OBUISAIINX); Ipeasgarath, OMNUCHIBATH U OOCYXKIATh
CIOCOOBI, AITOPUTMBI IOCTPOCHUS,

pacmo3HaBaThb M U300pakaTb Ha HEJIWHOBAHHOW U
KJIETYaTOW Oymare mpsMOM, OCTPBINA, TYNOH, pa3BEPHYTHIN
yrabl (Ui caaboBUASIINX), (A CIEMbIX 00YyYaromuXcs
n300paxkaTh M3y4aemble yribl B IpuUOOpe i MUChMa I0
bpaiinio); cpaBHUBATH YTJIbI;

NOHMMATh W UCHOJB30BaTh MPU PEUICHUH 33134y
3aBUCHUMOCTH MEX]y €IMHULIAMU METPUUYECKON CHCTEMBI
Mep; 3HAKOMHUTBCS C HEMETPUYECKHMMH CHUCTEMaMH Mep;
BBIPXKATh JJIMHY B PA3IMYHBIX €IMHUIIAX U3MEPEHUSI.
NPUBOJUTH TPUMEPHl OOBEKTOB PpEAIbHOTO MHPA,
uMeroImMX (HopMy MHOTOYrOJbHUKA, MNPSIMOYTOJIbHHKA,
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KBajpaTa, TPEYrOJbHUKA, OLIEHUBATh UX JIMHEIHbIE
pa3Mepbl.  BBIYMCIATH:  NEPUMETP  TPEYroJIbHHKA,
IPSIMOYT'OJIbHUKA, MHOTOYTOJIbHUKA; iouaib
IpsIMOYTOJIbHUKA, KBa/IpaTa;

n300paxarb ~ OCTPOYIOJIbHBIE,  IPSIMOYIOJIbHBIE U
TYIOYTOJIbHbIE TPEYIOJIbHUKH;

CTPOUTHh Ha HEJIMHOBAHHOW M KJIETUATOM Oymare KBajapaT
U MPSAMOYTOJBHUK C 3aJaHHBIMU JUIMHaMU CTOPOH (AJst
CIabOBUASIINX ), (AJ1s1 CIENbIX 00yUaroluXcsa n300paxaTh
u3ydaeMble Gurypsl B nmpubope A nucbMma no bpaitno).
HCCJIEIOBATh CBOMCTBA MPSMOYTOJIbHHUKA, KBaJpaTa MyTEM
JKCIIEPUMEHTA, HaOIo1eHus, HU3MepeHus,
MOJETUPOBaHUs; CpaBHMBAaThb CBOWCTBAa KBajapara U
NPSIMOYTOJIbHUKA

pacrnio3HaBaThb WCTHHHBIE M JIOKHBIE BBICKAa3bIBaHUSA O
MHOTOYTOJIbHUKAX, MIPUBOIUTH IPUMEPHI 17§
KOHTPIPUMEPBL. HUCCIEN0BaTh 3aBUCUMOCTh  IUIOIIAAN
KBaJjpaTa OT JUIMHBI €0 CTOPOHBI;

BBIPAKAaTh BEJIMYMHY IUJIOLIAJM B PAa3IMYHbIX €JUMHMIIAX
U3MEPEHUsl METPUUYECKONW CHCTEMBI Mep, IMOHMMaTh M
UCNOJb30BAaTh  3aBUCUMOCTH  MEXJIY METPUYECKHMHU
eIMHULIAMH U3MEPEHUs IUIOLIa IH;

3HAaKOMHUTbCA C IpUMEpaMU IMPUMEHEHHUS IUIOWAAH U
nepuMeTpa B MPAKTHUYECKUX CUTYallUsAX. pellaTh 3aJauu
U3 peabHOM )KM3HHU, IPeUIarath U 00CYXJaTh pa3IMyuHbIe
crocoObl peleHus 3a1au.

IloBTOpeHne wu
00606menue. (10

9.)

[ToBTOpEHUE OCHOBHBIX TIOHATHI 1 METOJIOB Kypca 5 Kiacca,
000011eHE 3HAHUHA.

0000mmaTh W CHCTEMaTU3UPOBATh 3HAHMUS 10 KYpCY|
MaTeMaTHKH 5 Kiacca;

BBIUMCIIATE ~ 3HAYEHMS  BBIPAKEHWH,  COAEpKaIIUX
HaTypalbHble 4YHCIA, OOBIKHOBEHHBIE M JECATHYHBIC
JpoOu, BBHITIOJIHATH IPeoOpa30BaHuUs YUCEI;

BbIOMpPaTh CcHOco0 CpaBHEHUS YMCEN, BBIYHCICHU,
OPUMEHATh CBOMCTBA apHU(PMETHUYECKUX ACUCTBUHM uIs
palrOoHAIN3AIMH BEIYUCIICHHIH;
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® OcCyIecTBIATh CAMOKOHTPOJIb BBIIOJHAEMBIX IEHCTBUIN U
CaMOIIPOBEPKY PE3YNIbTATa BEIYUCICHUN;

® pemiath 33Jayd U3 pEAIbHOM KU3HU, IPUMEHATH
MaTE€MaTHYECKUE 3HAHWs JUIS PELICHUs 3a4ad U3 JIPYrux
y4eOHBIX MPEAMETOB;

® pemaTth 3a7ayd  pasHBIMH  CIOCOOaMH, CpaBHHBATH
CHOCOOBI pEelIeHMs] 3aJlaud, BbIOMpaTh palMOHAJIbHBIN
cnoco0.

6 KJacce

(5 yacoB B Hene110, Bcero 170 yacoB)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOE conepxaHue

OcHOBHBIE BUbI 1eITEJIbHOCTH 00y4A0IIHUXCH

HarypanbHubie
gucna. (30 4.)

ApubdmMernueckne AEUCTBUS C MHOTO3HAYHBIMU HATYPaJTbHBIMU
qHCIIaMHU. YucioBbie BBIPAXKEHHS, MOPSI0K JICHCTBHH,
WCIIOJb30BaHUE CKOOOK. Mcrosnbp3oBaHWe TIpu  BBIYUCICHHUSIX
MEPEMECTUTEILHOTO M COYETATEIbHOTO CBOWCTB CIIOKEHHUS |
YMHOXXCHHS,  pacHpeaeIuTeIbHOro CBOMCTBA  YMHOMKCHHUS.
OkpyriieHne HaTypaJbHbBIX YHCEI.

Jlenutenun W KpaTHBIC 4YHUCIAa; HAWOOJNBIIMA OOIIMNA JCIUTENb W
HauMeHbIIee obmee kpaTHoe. JleMMMOCTh CYMMBI U TIPOU3BECHUSI.
JleneHue ¢ ocTaTKOM.

o 3HaTb WU TIOHMMAaTb TEPMHUHBI, CBA3aHHbIE C
pa3IMYHBIMU BHUJAMHM 4YHCENl U crnoco0aMu UX 3aIucH,
MepPeXOoaUTh (€CIU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3amuCcH
4yucia K Apyrou;

° CpaBHHBaTh M  yINOPSAJOYMBATH  LEJbIE  YHCIA,
OOBIKHOBEHHbIE M JECATUYHBIC IpOOH, CpaBHHUBATh YHUCIA
OJHOTO U Pa3HbIX 3HAKOB;

° BBINIOJIHATh, COYETAasl YCTHBIE U ITUCbMEHHBIE PUEMBI,
apumeTuyeckue JEHCTBUS C HATypaIbHBIMU M II€JIBIMU
YucliaMi, OOBIKHOBEHHBIMH M JECATUYHBIMU JPOOSIMH,
MOJIOKUTEIBHBIMU M OTPULATEIbHBIMUA YU CIIAMU;

° BBIYUCIISITh  3HAUEHUS]  YMCIIOBBIX  BBIPAKEHUH,
BBINIOJIHATh TNPUKUAKY M OLEHKY pe3yJIbTaTa BBIYMCIICHMII;
BBINOJIHATh NPE0Opa30BaHUs YHUCIOBBIX BBIPAKEHHH Ha
OCHOBE CBOMCTB apu(MeTHUeCKuX AeHCTBUII;

° COOTHOCUTH TOYKY Ha KOOPAMHATHOW NpPSIMON cC
COOTBETCTBYIOLIUM €l YHCIOM U M300pa)xkaTh YUCla TOUKaMHU
Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOAYJIb YHCJIIA;
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° OKPYIJISATh I1eNble 4YHcla W JCCATUYHBIC JpooH,
HAXOJWUTh MPUOIVKCHHSI YUCET,

° BBINOJIHSITH apudmeTnyecKue JICHCTBUS c
MHOTO3HAYHBIMU  HATYPAJIbHBIMH  YHCIAMH,  HAXOIWTh
3HAYECHUS YMCIIOBBIX BBIPAKECHUN cO CKOOKaMu u 0e3 CKOOOK;
BBIYHCIISITH 3HAYCHUS BRIPAKEHUH, COICPIKANIUX CTCTICHH,

° UCII0JIb30BaTh TPU BBIYUCIICHUSAX IEPEMECTHTEIHHOE
U COYCTATCIIbHOE CBOWCTBA CIIOKCHUS W YMHOXCHUS,
pacipeneNuTeIbHOe CBOWCTBO YMHOXKEHUS OTHOCHTEIHHO
CJIOKEHMsI, CBOMCTBA apu(PMETUUECKUX JEHCTBHIA;

° HCCJICIOBATh YUCIIOBBIC 3aKOHOMEPHOCTH, MPOBOJIUTH
YHUCIIOBbIC OKCIIEPUMEHTHI, BBIJIBUTaTh H OOOCHOBBIBATH
TUTIOTE3HI;

° (bopMyITUPOBaTh ONpEACICHUS JICIUTENIs W KPaTHOTO,
HauOoJbIIEero OOIIEro ACHUTENIS W HaWMEHBIIEro OOIIero
KpPaTHOTO, MPOCTOTO ¥ COCTABHOTO YHCEJ; UCIO0JIb30BATh 3TH
MOHSTHUS TIPU PEIICHUH 3a/1a4;

° MPUMEHATHh AJITOPUTMBI BBIUUCICHUS HAMUOOJBIIETO
001IIero enMuTeNss W HAaMMEHBIIEro OOIIEro KpPaTHOTO JBYX
Yucel, aITOPUTM  PA3joKEHUsS 4YucCla Ha  MPOCTHIE
MHOKUTEIH;

L] Hcciaea10BaTb CBOMCTBA JCINMOCTHU CYMMBbI u
IIPOU3BCACHUSA YUCEII;

L] MMpUBOJAUTDH IIPUMEPEI YHUCCII C 3aJaHHBIMHU
CBOﬁCTBaMH, PacCIioO3HAaBaThb BCPHBIC u HEBCPHBIC

YTBCPIKACHUA O CBOMCTBAX YHUCCJI, OIIPOBCPrarb HCBCPHBLIC
YTBCPIKACHUS C IIOMOIIBIO KOHTPIIPUMEPOB,

® KOHCTPYUPOBATb MATCMATUYCCKUC MPCIIIOXKCHUA C
IIOMOIIBIO CBA30K «H», «HJIN», «CCJIIH..., TO...»,
® Pemars TekCTOBBIE 3aJa4yy, BKIHOYAKOIIHUC IIOHATHA

ACIINMOCTH, apI/I(I)MeTI/I‘{eCKI/IM CHOCO6OM, HCIIOJb30BaTh
Hepe60p BCCX BO3MOJXXHbBIX BAPUAHTOB,

L] IMPUBOJUTS, pa361/1paTL, OIICHHUBATb pa3JINYHBIC
pCHICHUs, 3aIINCU pemeHHﬁ TCKCTOBBIX 3aJ1a4,
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® KPUTHYCCKH OLCHHBATH HOHy‘-IGHHBIﬁ pe3ybTar,
HaXo0dUThb OH_II/I6KI/I, OCYHICCTBJIATL CaAMOKOHTPOJIb, ITPOBCPSIA
OTBCT HAa COOTBCTCTBUEC YCIIOBUIO.

Hpoo6u. (78 4.)

OObIKHOBEHHAsE JpOOb, OCHOBHOE CBOMCTBO JApPOOH, COKpalllCHHE
npo6eii. CpaBHEHUE U yIIOpSIOYUBaHUE IpooOeii. Perenne 3a1a4y Ha
HAXOXJICHHE YacTH OT IEJIOTO W IIeJIOro Mo ero 4actu. JpoOHoe
YHCIIO KaK pe3ynbTaT JeneHud. [lpeacraBnenue necaTHaHoON apodu
B BHUJC OOBIKHOBCHHOH JpOOM M BO3MOXHOCTH IPEACTABICHUS
OOBIKHOBEHHOM JpOoOM B BUAC NECATUYHOU. JlecaTUUHBIE OpOoOH U

MeTpuueckas cuctemMa Mep. ApupmeTnueckue ACUCTBUS U
YHUCIIOBbIE BBIPDAKEHUS C OOBIKHOBEHHBIMH M JIECATUYHBIMU
IpoOsIMHU.

Otnomenue. JleneHne B JaHHOM OTHOImIEHWW. MacmiTa0,

nponopuus. [Ipumenenne mponopui nNpyu penieHny 3a1a4.
[lonsatue mnporeHTa. BbrumcieHne mporeHTa OT BEIWYUHBI U
BEJIMYUHBI 10 €€ MPOIEHTY. BripakeHne mpoIeHTOB JeCATUIHBIMHU
npobOsimu. Pemenue 3amau Ha MpoleHTH. BbipakeHue OTHOIIECHUS
BEJINYMH B ITPOLICHTAX.

[TonoxxutenpHbIE U OTPULIATENBHBIEC YHCTIA

[TonoxwurenpHble U oTpULAaTENbHbIE ynciaa. Llenbie uncma. Moayinp
Yyucia, reoMEeTpUYecKas  MHTEpHperauus  MOIAyJs  Yucia.
N3obOpaxenne uncen Ha KOOPAWHATHOW TpsAMoi. YwucioBbie
npomexxytku. CpaBHeHue uucen. ApudmeTudeckue IEHCTBUS C
MOJIOKUTEIBbHBIMU U OTPULATEIBHBIMU YHCIAMHU.

[IpssMoyronpHas cucTeMa KOOpJAMHAT Ha IUIOCKOCTU. KoopauHaTsel
TOYKHM Ha IUJIOCKOCTH, abcuucca U opauHarta. [loctpoenue Touek u
(buryp Ha KOOPJIMHATHON TIIOCKOCTH.

[ CpaBHMBATh U YIOPSIOYMBATH JpOOH, BBIOUPATH
cnoco0 cpaBHeHHS IpoOei;

° NPEACTABISATh  JECATUYHBIE  ApOOM B BHUJE
OOBIKHOBEHHBIX  Jpo0eii W  OOBIKHOBEHHBIE B  BHUJC

JIECATUYHBIX, MCIOJIb30BaTh 3KBUBAJICHTHBIE IPEACTABICHUS
JPOOHBIX YUCEIT IPU UX CPAaBHEHUH, MPU BBIUYUCIICHUSX;

L WCIIOJIb30BATh JIECATUYHBIE npobu pu
peoOpa3oBaHNUN BEIMUMH B METPUUYECKOM CUCTEME MEp;

° BBITIOJIHATh apudmeTnyecKkue NEeNCTBUA C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMU;

° BBIYUCIISITh 3HAUEHUS BBIPAXKEHUH, COJEPIKALINAX
OObIKHOBEHHBbIE M JIECATUYHBIE  JIpOOHM,  BBIMOJHSTH

npeoOpazoBanus apoOei, BBHIOMpaATh CMOCO00, TPUMEHSTH
CBOMCTBa apu(METUUECKUX IEHCTBUMA IS PalMOHAIA3AINT
BBIYHCIICHHI,

° COCTaBJISITh OTHONIICHUS U TMPOTIOPLHU, HAXOIAUTH

OTHOIIEHHE BEJIMYUH, JEJIUTh BEIWYMHY B JIAHHOM
OTHOIICHHH;

° Haxoauth SKCIIEpUMEHTAIbHBIM IYTEM OTHOIICHUE
JUIMHBI OKPY>KHOCTH K €€ JHaMeTpy;

° UHTEPIPETUPOBATh  MaclITad  Kak  OTHOIICHHUE

BEJIMYMH, HAaXOIUTh MaclITald IJlaHa, KapTbl U BBIYUCISTH
paccTosiHusA, UCTIONB3Ys MacITao;

° OOBSACHATH, YTO TaKoE€ MPOLEHT,
000POTHI PEUU CO CIOBOM IIPOLICHTY;

° BBIPAXKaTh MPOLIEHTHI B IPOOSIX U JpoOU B MPOLIEHTAX,
OTHOIICHHE JIBYX BEJIMYUH B MPOICHTAX;

° BBIYUCIISITh MPOLEHT OT YHUCIAa W YHUCIO IO €ro
MOPOLEHTY. OKPYIJISATh JpoOM U TPOIEHTHI, HAXOAWUTh
MpUOIMKEHUS YHCET;

o pemiath 3aJa4dl Ha 4acTH, MPOIICHTHI, MPOTOPIIUH, HA

yIOTPEOISTh
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HaXO0XJIeHHE JpoOu (IIPOIIEHTa) OT BEJIMYMUHBI U BETUIHHBI IO
e€ gpobu (mpoueHty), Jpobu (MpOLEHTa), KOTOPBIA
COCTABIISICT OJTHA BEJIMYMHA OT JPYTOIi;

[ IIPUBOJUTH IPHUMEPBHl HCIOJB30BAHUS B PEaJIbHON
JKA3HU TOJIOKUTEIIBHBIX U OTPULIATENIBHBIX YHCEI;
o n300pakaTb  LENbIE 4YHCIA, IIOJO0XKHUTEIbHbIE U

OTPULATEIIbHBIE YHCJIAa TOYKAMU HA YHUCIOBOM MPAMOW,
KCIIO0JIb30BATh YHCIIOBYIO MPSIMYIO JIJIsi CPABHEHUSI YK CENT;

° MPUMEHATh TMpaBUjia CpPAaBHEHHUS, YHOPSAIOYMBATH
LEJIbIE YUCIIa; HAXOAUTh MOJTYJIb YHCIIa;
o bopmynpoBaTh MpaBuiIa BBIUHCIICHUS c

MOJIOKHUTCIbHBIMA W OTPULATCIBbHBIMW YHCIIaMH, HAXOJUTb
3HAYEHUS YHWCIOBBIX BBIPAKECHUH, COJEPKAIIUX JIEUCTBUS C
MMOJIOKHUTCIbHBIMHU U OTPULATCIIbHBIMHA YUCIIAMHU,

[ ] MMPUMCHAITDH CBOHCTBA CJOXKEHHUA U YMHOXCHUA 1A
npeoOpazoBaHus CYMM U MMPOU3BEICHUI;

° NPUBOANUTH, pa3dUpaTh, OICHMBATh  Pa3JIMYHBIC
pEIICHMSI, 3aITUCH PEIICHUN TEKCTOBBIX 3a]1a4;

° W3BJICKaTh HMHPOPMALMIO W3 TaONHI] W JAHarpamm,
UHTEPIPETHPOBATh  TAONWYHBIE  JaHHBIE,  OMPEICISAThH
HanOoJIbIIIee U HAUMEHbIIIEE U3 MPEICTABICHHBIX TaHHBIX;

° OOBSICHATH u WLTIOCTPUPOBATH TIOHSATUE
OpSMOYTOJIBHOM ~ CHCTEMBI ~ KOODAMHAT HAa  IUIOCKOCTH,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTHh HA KOOPIUHATHOU
IUIOCKOCTH TOYKM W (PUTYpBI 1O 3aJaHHBIM KOOPIMHATAM,
HAXOJIUTh KOOPJIMHATHI TOYCK.

bykBennbie [Ipumenenne OyKB Ui 3alKUCH MAaTEMAaTUYECKUX BBIPAKCHUH U | ® UCIIOJIb30BaTh OYKBBI Ui O0O3HAUEHUs 4YHCeN, MpU
BoIpakeHus. (6 | mpennoxxkenuii. CBolicTBa apudMeTudecknx JIeicTBUN. BykBeHHbIE | 3amMcH  MaTeMaTHYeCKUX  yTBEPXKIEHUH,  COCTaBIATh
9.) BBIPDOKEHUST M YUCIOBBIE MOACTaHOBKU. ByKBEHHBIE paBEHCTBA, | OYKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 331a4U;
HaX0XJCHHE HEU3BECTHOro KoMmmoHeHTa. Dopmyibl; (HOpMynbl | ® UCCIIEIOBATh HECIOKHBIE YMCIOBBIE 3aKOHOMEPHOCTH,
nepuMeTpa ¥ IUIOMAAM MPSAMOYrOJIbHHMKA, KBajapaTra, 00bEMa | MCMOJIb30BaTh OYKBBI I UX 3alHCH;
napaJuieNnenumneaa u Kyoa. ° BBIUMCIIATE  YHMCJIOBOE  3HaueHHe  OYKBEHHOTO
BBIPKEHUS TIPU 3aJJAaHHBIX 3HAUCHUSAX OYKB;
° 3amuchiBaTh  (OpPMYNBI: TEpUMeTpa | IJIOHIaAd
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IIPSAMOYIOJIbHUKA, KBaJpaTa; JIMHBI OKPYKHOCTH, IUIOLIAJH
KPYT'a; BBIMIOJIHATH BRIYUCICHHS 110 3TUM (popMyram;

o COCTaBJIATh (POPMYJIbI, BBIpAXKAIOIINE 3aBUCUMOCTU
MEXIy BEIUYMHAMHU: CKOPOCTb, BPEMS, pPAaCCTOSHUE; IICHA,
KOJIMYECTBO, CTOMMOCTb; IIPOU3BOIUTEIIHOCTb, BpEMS, 00bEM
paboThI; BHIMOIHATH BEIYUCIICHUS 110 3TUM (popMymam;

° HAXOJHTh HEU3BECTHBIN KOMIIOHEHT
apuMeTUIECKOTro JICUCTBHUS.
Pemenue Pemenune TekcTOBBIX 3a/a4 apuMeTHIECKHUM criocobom. Perienue | @ periarsb MHOTOIIIar OBBIE TEKCTOBBIC 3a1a9u
TEKCTOBBIX 3aJlad. | JOTUYECKUX 3ajad. PemieHue 3amady nepedOpoOM BceX BO3MOKHBIX | apU(METHUYECKHM CIIOCOOOM;
(8 4.) BapUaHTOB. ° pemiaTh  3a7a4d, CBS3aHHBIE C  OTHOIIEHUEM,
Pemenue 3amad, coaepKaliMX 3aBHCHMOCTH, CBSI3BIBAIOIIMX | MMPOIOPIIMOHAIBHOCTHIO BEIMYWH, MPOIICHTAMH; peliaTh TPU
BEJIMYHMHBI: CKOpPOCTh, BpEMs, pPACCTOSHHUE; IICHA, KOJWYECTBO, | OCHOBHBIC 3a/1a9H HA JIPOOH M MPOIICHTHL;
CTOMMOCTB;  IIPOU3BOJUTEIIBHOCTh, BpeMs, O00BEM  paboTHL | ® pemiate  3amadd, — COJIepIKallke  3aBHCHMOCTH,
EnuHAUIBT U3MepeHus: MacChl, CTOMMOCTH; PACCTOSIHHS, BPEMEHH, | CBS3BIBAIOIINE BEIIMYMHBI: CKOPOCTh, BpEMs, pPACCTOSHUE,
ckopoctd. CBs3p MEXAY CIWHUIAMH HW3MEPEHHS KaXJIOH | IleHa, KOJUYEeCTBO, CTOMMOCTD; MPOU3BOJIUTEIHHOCTh, BPEMS,
BEJINYHHBI. 00béMa pPabOThI, MCHOJB3YS apuPMETHUYECKuEe ICeUCTBUS,
Pemenue 3ajad, CBSI3aHHBIX c OTHOIIIEHUEM, | OLEHKY, MPUKHUJIKY; IOJb30BaThCS €IUHUIIAMH HW3MEPEHUS
MPOMOPLIMOHAIBHOCTBI0 ~ BEJMYMH,  IPOLIEHTAMH;  PEIlEeHHE | COOTBETCTBYIOIIUX BEJIINYMH;
OCHOBHBIX 33]1a4 Ha ApoOU U MPOLEHTHI. ° COCTaBIIATh OYKBEHHBIE BBIPAKEHUS 10 YCIOBUIO
OneHka ¥ TMNpUKHUIKA, OKpyrjeHue pesynaprata. CocTaBlieHHE | 3a1auu;
OYKBEHHBIX BBIPQXKEHUHN IO YCIOBUIO 33J]a4H. ° u3BJIeKaTh  HWHGOPMALMIO, TPEICTABICHHYIO B
[IpencraBieHre JaHHBIX C TMOMONIbIO TaOMUI] M JAUMarpaMM. | Tabmuuax, Ha JIMHEWHOMW, CTOJNOYaTOM WM KPYroBOi
Cronbyarbie AUarpaMMbl: YTEHHUE U MOCTpOeHHE. UTeHHEe KPYroBBIX | AMarpaMmax, MHTEPIPETUPOBATH IPEACTABICHHbIC IaHHBIC,
Jarpamm. UCIO0JIb30BAaTh JAHHBIE NIPU PELICHUH 3a/1a4;
° MIPEACTABISITE HHPOPMALIUIO ¢ TIOMOIIBIO TAaOIUIT (715
clenbIX W ClNabOBHUIANIMX), JUHEHHOM ©  CTOJI0YATOM
JuarpaMm (Juis ciraboBHIIAIINX ).
Harnsgnas Harnsanueie mpencraBieHuss o (urypax Ha IJIOCKOCTU: TOYKa, | @ pacrmo3HaBaThb Ha 4YepTexaX, pHCYHKax Ciy4au
reomerpus. (38 | mpsmasi, OTpe30K, Jy4, Yroj, JIOMaHas, MHOTOYTOJbHUK, | B3aUMHOIO PACIOJIOKEHHS IBYX MPIMBIX;
9.) YeThIPEXYTOJLHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT. ° n300paxaTh C MOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB
BzaumHoe pacmonokeHue ABYX ~TpAMBIX HAa  IUIOCKOCTH, | HA HEJIMHOBAHHOM M KJeTuaToi Oymare 1Be mepeceKarommecs

HnapaJiuICJIbHBIC TIPAMBIC, NICPICHAUKYIISIPHBIC IIPAMBIC. I/ISMepeHI/IC
paCCTOHHHﬁZ MCXKAY ABYMS TOYKAMH, OT TOYKH OO prlMOfI; JUINHa

npsMble, B MapajyiesibHble MpsMble, CTPOUTH MPSMYIO,
NEpIEHAUKYISPHYIO JTaHHOM (mns  ciaaloBuIsAmuX), (Ams
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MapuipyTa Ha KBaJpaTHOM CETKe.

N3mepenue u nocTpoeHue yrioB ¢ IOMOLIbIO TpaHCIIOpTUpa. Buabl
TPEYrOJIBHUKOB: OCTPOYTOJIbHBIM, IPSIMOYTOJIbHBIN, TYIIOYIOJIbHBIN;
paBHOOEIPEHHBIH, PAaBHOCTOPOHHHHA. YeTBIPEXYrOIbHHUK, TPUMEPHI
YeThIPEXYrOJbHUKOB. [IpAMOYrojapHUK, KBajapaT: HCIOJb30BaHUE
CBOICTB CTOPOH, YIJIOB, JIMaroHaJeu. N3obpaxenue
reoMEeTpuYecKux  (uUryp Ha  HEIMHOBaHHOW  Oymare C
WCIIOJIb30BAHUEM LIUPKYJIS, JIMHEHKU, YroJIbHUKA, TPaHCHOPTHpA.
[TocTpoenus Ha kineT4aroil Oymare.

[lepumerp MHOTOyroapHuKa. [loHATHE TUIOIIAM QUTYDPBI; €AMHUIIBI
n3Mepenus mwiomanu. [Ipubmkénnoe u3mepenue miomaau Guryp,
B TOM YHCJe Ha KBajapaTHOW ceTke. [IpubmmwkéHHOE M3MepeHue
JUIMHBI OKPYXHOCTH, TUIOLIAIN Kpyra.

CuMMeTpusi: ILEeHTpalibHas, OceBas U 3€pKajibHas CHMMETPUH.
[TocTpoeHre cuMMETPUUHBIX QUTYP.

Harnanuele rmpenctaBieHHss O MPOCTPAHCTBEHHBIX — (QUIypax:
napasuenenunes, Kyo, npusma, IupaMuia, KOHyC, LHJIMHAP, Wap U
chepa. UMzoOpakeHwe mpocTpaHCTBEHHBIX (uryp. [Ipumeps
pa3BEPTOK MHOTOTPAaHHUKOB, IWUIMHApa M KoHyca. Co3naHue
MO TPOCTPaHCTBEHHBIX ¢uryp (u3 Oymaru, IPOBOJIOKH,
TJIACTUJIMHA U JIP.).

[lonsitue 00BEMaA; enUMHUIBI  U3MEPEHUs
IPSIMOYTOJIBHOTO Mapajulesenumnena, Kyoa.

o0péma. OO0BEM

CJICTIBIX OOYYAOIIMXCSl BBIMOJIHATH MOCTPOSHHE B MPUOOpPE
JUTst TuchbMa 1o bpaitnio);

° IIPUBOIUTH IIPUMEPBI I1apaJuIEIbHOCTH u
NEPIEHANKYJIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE;

° pacno3HaBaTh B MHOTOYT'OJIbHUKAX
NEPIEHANKYJIAPHBIE U NapAJIJIEIbHbIE CTOPOHBI;

° n300paxkaTb MHOTOYTOJIbHUKU C IapajljiebHbIMU,
NEePHEHANKYIPHBIMU CTOPOHAMU;

° HaxOJUTh PAaCCTOSIHUE MEXKIy IBYMS TOYKaMH, OT

TOYKH JI0 TPSIMOW, JUTMHY ITyTH Ha KBaJpPAaTHOW CETKE, B TOM
YHCJIe UCTIOJIB3YS IU(PPOBbIE PECYPCHI;
o n300paxkaThb Ha HEJIMHOBAHHOW M KieTyaToid Oymare

(mmst cmaGoBUIANINX), C HCIOJB30BAHHEM  YEPTEKHBIX
WHCTPYMECHTOB YEeTBIPEXYTOJILHUKH c 3aJaHHBIMH
CBOWCTBAMHU: ¢ TApaUICIBHBIMH, IEPICHIUKYISIPHBIMH,
paBHBIMH  CTOPOHAMH, TPSIMBIMH  yrjdamMd ®  Jp.,
paBHOOCPEHHBIN TPEYTOJIBHUK;

° mpeaiaraTh M 00CYXJAaTh CHOCOOBI, aJTOPUTMBI
MOCTPOCHHS,

° UCCIIeIOBATh, UCIIOJB3YS SKCIIEPUMEHT, HAOJIOCHUE,
MOJICTUPOBAaHUE, CBOWMCTBA TMPSIMOYrOJIbHUKA, KBajparta,
pa30uBaTh Ha TPCYrOJbHUKH;

° 000CHOBBIBATh, OTIPOBEPraTh c MTOMOIIBIO

KOHTPIIPUMEPOB YTBEPKICHUS O MPSAMOYTOJIbHHUKE, KBaJpare,
pacro3HaBaTh BepHbIE U HEBEPHbIE YTBEPKICHUS;

° U3MEPSATH U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YTIIBI,
B TOM UHCI€ B MHOTOYrOJbHUKE, CpPaBHHUBATh YIJIbL;
pacro3HaBaTh OCTpbIE, IPSIMbIE, TYIIbIE, Pa3BEPHYTHIC YIIIbI;

° pacrio3HaBarb, n300paxkaTh OCTPOYTOJIbHBIH,
OPSMOYTOJIbHBIH, TYHOYTOJIbHBIH, paBHOOEIPEHHBIIH,
PaBHOCTOPOHHUI TPEYTOJbHUKH;

° BBIUUCIIATH TMEPUMETP MHOTOYTOJIbHUKA, IJI0IIA/b

MHOT'OYT'OJIbHUKA p336I/IeHI/ICM Ha TMpsAMOYIrOJIbHUKH, Ha
paBHBIC (I)I/Il"prI, HCIIOJIb30BATh MCTPUYCCKHUC CIAWMHHIIBI
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WU3MEpEHUS JTUHBI U TUIOTAH;
° UCTOJIBb30BaTh MNPHONMKEHHOE HW3MEpEeHHEe IUH U
wionaed, TpuOIMKEHHOE W3MEPEHUE JIMHBI OKPYKHOCTH,
IIoUIaIu Kpyra;

° pacrio3HaBaTh Ha dYepTeXax ©  HM300paKEHUSX,
n300paxkaTb OT pykd (A CIa0OBHIAIINX), CTPOUTH C
MOMOIIBI0 WHCTPYMEHTOB (urypy (OTpe3oK, JOMaHYIo,
TPEYrOJbHUK, MPSIMOYTOJIbHHUK, OKPYKHOCTB),
CHUMMETPUYHYIO JAHHOW OTHOCHUTEIIBHO MPSIMOM, TOUKH;

° MIPUBOJIUTEH MIPUMEPHI 00BEKTOB OKPYXKAIOIIETO MHUPA,
uMeronux (HopMy HU3YUEHHBIX T'€OMETPHYCCKHX IUIOCKUX H
MPOCTPAHCTBEHHBIX (uryp. HaxoauThs mpuMepbl CHMMETPHH
B OKpYXKAalIleM MHUpE. MOJeNHpoBaTh H3 Oymaru JBe
burypsl, CUMMETPHUYHBIC OTHOCHTEIIEHO PSIMOiA;
KOHCTPYHPOBATh T€OMETPUIECKHE KOH(PUTYPAITNH, HCTIOTB3Ys
CBOWCTBO CUMMETPHH, B TOM YHUCJIC C IOMOIIBIO ITUPPOBHIX
pPECypCoB;

° HCCJIEIOBaTh CBOMCTBA M3YYEHHBIX (PUTYp, CBSI3aHHBIE
C CHUMMETpHUEH, UCHOJB3ysl SKCIEPUMEHT, HaOIIoAeHHe,
MOJIETTUPOBAHUE;

° 000CHOBBIBATD, OTIpOBEpraTh C MIOMOIIIbIO
KOHTPIIPUMEPOB YTBEPKJIEHUS O CUMMETPHUH (PUTYD;

° pacrno3HaBaThb Ha 4YEpTEekKaxX, PHUCYHKaX, OIHUCHIBATH
NUpaMHIy, IPU3MY, UIUIUHAP, KOHYC, 1Iap, H300paxaTh UX OT
pyku (@i cinaboBUASINMX), MOJEIMPOBATh M3 Oymarw,
IUTACTUJIMHA, TPOBOJIOKH U JIP.;

° MPUBOJUTH MPUMEPHI 0OBEKTOB OKPYKAIOIIETO MHUPA,
uMeronux (GopMbl Ha3BaHHBIX TEll;

° UCIIOJIb30BaTh TEPMUHOJIOTHIO: BepIIMHA, pedpo,
rpaHb, OCHOBAHUE, BHICOTA, PAJINYC U AUAMETP, Pa3BEPTKA;

° U3y4aTh, HCIONB3ySd OKCIEPUMEHT, HaOIIoAcHHeE,
U3MEpeHue, MOICIMPOBAHUE, B TOM YHCJIE KOMIBIOTEPHOE, U
OTIMCHIBATh CBOWMCTBA HA3BAHHBIX TEJ, BBISBIATH CXOJICTBA H
pa3auuvsa:  MeXAy NHPaMUIOW W TOpU3MOH; MEXIy
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LUJIUHIPOM, KOHYCOM U IapOM;

o pacrio3HaBaTh pa3BEPTKH Mapajuiesenumena, Kyoa,
IIPU3MBI, NHUPAMHJIbI, KOHYCa, LWJIMHIPA; KOHCTPYMPOBATh
JTAaHHBIE TeJIa U3 Pa3BEPTOK, CO3/1aBATh UX MOJECIIH;

° CO3/1aBaTh MOJICIM TPOCTPAHCTBEHHBIX Quryp (u3
Oymaru, poBOJIOKH, IIJIACTUIMHA U Jp.);

° U3MEPAThH Ha MOJIETISIX: JUIUHBI pedep
MHOTOTPaHHHUKOB, JIUAMETP MIapa;

° BBIBOJUTH  (opMyly  00bEMa  MPAMOYTOJIBHOTO
napaelenunea;

° BBIUUCIIATE MO Qopmynam: 00bEM NPAMOYTOJIBHOIO

napajuiesenunesaa, Kyoa; ucrmob30BaTh AMHUIII U3MEPEHUS
00bEMa; BBIYUCISTH 00BEMBI TEJ, COCTaBJICHHBIX W3 KYyOOB,
napajuieJIenUIEeI0B; PEIIaTh 3a/1a4u C PeaIbHBIMU JAHHBIMH.

[ToBTOpEHME
o0o01ieHue.

9.)

u

(10

[ToBTOpEHNE OCHOBHBIX MOHATHUN U METOJOB KypCOB 5 U 6 KJIacCOB,
000011IeHEe U CUCTEMATHU3AIINAS 3HAHUMN.

° 000011aTh ¥ CUCTEMATH3UPOBATh 3HAHUS IO KypCy
MaTeMaTHUKH 5 B 6 KJIacCOB;
° BBIYMCISTE 3HAUCHHWS BBIPAKCHHH, COJEPIKAINX

HaTypaJibHble 4MCIia, OOBIKHOBEHHbBIE M JECSITUYHBIE IpOoOH,
BBINIOJTHATH MpeoOpa30oBaHUs YKCEN U BbIPaXKEHHUI;

° BBIOMpATh CIOCOO CpaBHEHUS YHCEN, BBIYUCICHUH,
NPUMEHATh CBOWCTBA apU(PMETHYECKUX JACUCTBUH IS
paroHaIN3auu BHIYUCIICHUH;

° OCYIIIECTBIISATh CaMOKOHTPOJIb BBITIOJTHSAEMBIX
JIEACTBUIA M CAMOTIPOBEPKY pe3yJibTaTa BIUUCICHUN;
° pemiath 3amaud U3 pPEaJbHOM JKU3HHU, MPUMEHSTH

MAaTECMaTUYCCKUEC 3HaHUs [JIs1I PCUHICHUA 3aJdad HU3 ApYrux
y‘le6HHX MMpCaAMCTOB;,

® peuiatk 3aJld4d pPa3sHbIMH CHOCO6aMI/I, CpaBHHBATb
CIIOCOOBI peUICHUS 3a1a4H, BLI6I/IpaTB paI_II/IOHaJ'IBHHﬁ c1oco0.
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IIPUMEPHAS PABOYAS ITPOIT'PAMMA 11O YYEBHOMY KYPCY
«AJIT'EBPA»

Conep:xxanue yue0HOro Kypca «Ajuredopa»
7 kJj1acc

Yuciia 1 BbIYMCICHUS.

Paunnonanbhbie yncia.

JpoOu OOBIKHOBEHHBIE W JCCATUYHBIE, TIEPEXO] OT OJHOU (POpMBI 3amucu
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMHCIIA, 3alKCh, CPaBHECHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX  4uceld. ApudMeTuueckue JSHUCTBUS C
palMoOHaIBHBIMU 4ucIaMu. PermieHue 3aigad M3 peaibHOM MpaKTUKUW Ha 4YacTH,
HaJIPOOHU.

CreneHb C HaTypajdbHBIM IIOKa3aTeJeM: ONpEACIICHHE, MpeoOpa3oBaHKE
BBIPQ)KEHU HA OCHOBE OIPEIENICHHUs, 3aUCh OOJBIINX YUCET.

[IpotieHTsl, 3anKUCh MPOLIEHTOB B BHUAE ApOOH U IpoOM B BUJE MPOIICHTOB.
Tpu OCHOBHBIE 337]a4M Ha MIPOLIEHTHI, PEUICHUE 3a7a4 U3 PEaIbHON MPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB JEITMMOCTH, PAa3IOKEHUE Ha MHOXKUTEIU
HATypAJIbHBIX YHUCEI.

Peanpupie  3aBHCHMMOCTH, B TOM 4ucjle TpsiMas W oOparHas
IPOMOPIUOHATBLHOCTH.

AJire0panyvecKue BbIPaKeHHSI.

[IepemeHHBIE, UHCIOBOE 3HAYECHHUE BBIPAXKECHUS C IEPEMEHHOM. JlomycTrmbie
3Ha4YeHUs nepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXY BEIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus mo popmynam. [IpeodpazoBanre OyKBEHHBIX BBHIPAKEHUIA,
TOXKJIECTBEHHO paBHBIC BBIpAKEHHWS, TMpaBWia MpeoOpa3oBaHUS CYMM W
MPOU3BEACHUH, TIPABUIIA PACKPHITHSI CKOOOK U MPUBEECHUS MOJOOHBIX CIIaracMbIX.
CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHounensl 1 MHOTOWIEHBI. CTeneHb MHOrOuwiIeHa. CloKeHue, BBIYUTAaHUE,

YMHOKEHUE MHOTOWIEHOB. @DOpMyJibl COKPAaIEHHOTO YMHOMXEHMS: KBaJaApaT



CyMMBbl M KBaApar pa3HocTH. PopMmyrna pa3HOCTH KBaapaToB. PasnoxkeHue
MHOT'OYJIEHOB Ha MHOKHTEIIH.

YpaBHeHus.

VYpaBHeHUEe, KOpPEHb YypaBHEHHMs, MpaBHiia MPeoOpPa3OBaHMS YpPaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUU.

JluHelHOEe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEMHOIrO
YPaBHEHHUs, pELICHWE JUHEWHbIX YypaBHeHUW. CoOCTaBIEHUE YpaBHEHUU IO
YCIJIOBHIO 3a7a4M. Penienne TeKCTOBBIX 3a7a4 C IOMOILBIO YPaBHEHU.

Koopaunatsel u rpadpuxu. @PyHKIuM.

Koopannata Toukum Ha npsmoil. PaccTrosiHue Mexay IBYMs TOYKAMHU
KOOPAMHATHOMN IIPSMOM.

[IpsimoyroinbHas cucrema koopaunar, ocu OX u Oy. Abciucca 1 opanHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumeps! rpadukoB, 3aaHHBIX (HOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonartue dynkmuu. [padux
¢byakuuu. CoiicTBa pyHkumid. JIuneitnas ¢ynkuus, e€ rpaduk. ['paduk dyHKINMA

y=|x|..'padpmaeckoe perenne MMHERHBIX ypaBHEHUIA.

8 kiacc

Yucsa v BLIYUCTIECHUS.

KBampaTtHeiii kopeHp u3 uyucia. [loHaTue 00 HpPpalMOHAIBHOM YHCIIE.
JlecaTuuHble TPUOIMKSHHUSI HppallMOHATBbHBIX Yncell. CBOMCTBA apu(METHICCKUX
KBaJPaTHBIX KOPHEH U UX NMPUMEHEHHUE K MTPE0OPa30BAHUIO YUCIOBBIX BBIPAKCHUI
1 BBIYHUCJICHUSIM.

JlecTBUTENBHBIC YHCIIA.

PanvionanpHbIC Ynclia, HpparoOHaIbHbIC YHCIa, KOHCUHbIE U OSCKOHCYHBIC
JeCSITUYHBIE Apo0U. MHOXECTBO JEHCTBUTEIbHBIX YUCEN; ICHCTBUTEIbHBIC YHCTIA
KaKk OCCKOHCYHBIC JECATHYHBIC IpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJUHATHON MPSAMOM.

CpaBHeHUE [IEMCTBUTEIBHBIX 4YHUCEN, apu(PpMETUYECKUEe JEUCTBUS C

I[GﬁCTBHTGHBHBIMH qucCJIaMH.
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AJireOpandecKkue BbIPaKeHHS.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHUE, JeJleHHe aireOpandyeckux JapoOei.
PanronanbHbie BEIpAXKEHHS M UX TPEOOpa3oBaHUE.

YpaBHeHus.

JIuneiiHOe ypaBHEHUE C ABYMs NIEpEeMEHHBIMU U ero rpaduk. Cucrema ABYX
JUHENUHBIX YpaBHEHUH C JABYMsl NEepeMEeHHbIMU. PeleHue cucteM ypaBHEHUH
crnoco0oM mojcTaHOBKHU. [lpuMepbl perieHus TEKCTOBBIX 3aJad C IMOMOIBIO
CHCTEM JIMHEUHBIX YPaBHECHUM.

DYyHKIUH.

I'paduueckoe perieHre cUCTEM JTMHEHHBIX YPaBHCHHI.

o k .
I'pacduku GpyHKmmi ¥ = =, ¥ = v/X i ux coiicrsa.
X

Yucia 1 BBIYUCICHUS.

Crenens ¢ uenpIM NoKa3zaTesneM u €€ cporictBa. CTaHIapTHas 3aIlliCh YNCA.

W3mepenus, npubInKeHus, OIEHKH.

Pasmepbl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTEIBHOCTh IPOIIECCOB B
OKPY’KaroIIeM MHpE.

[MpubnuxénHoe  3HAYEHWE  BEJHMYMHBI, TOYHOCTh  MPHUOIMKEHUS.
Oxkpyrinenue uncen. [I[pukuaka v OLleHKa Pe3yJIbTaTOB BBIUNCICHHI.

YpaBHeHUs] U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, (Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHUM, CBOASIINXCS K JIMHEMHBIM U KBaJPaTHBIM.
[IpocTeiime ApoOHO-pallOHAIBHBIE YPABHEHUSI.

Pemiennie npoOHO-pallMOHANIbHBIX YpaBHEHUM. PelieHune TEKCTOBBIX 3a/ad
anreOpanyecKuM METOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB JIMHENHBIE HEpPAaBEHCTBA C OJHOW MEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OAHOM ITEPEMEHHOM.

Koopannarsel u rpagpuxku. @yHKUUM.
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YucnoBble MNpOMEXYTKH. M300pa’keHne YHMCIOBBIX MPOMEKYTKOB Ha
KOOPAMHATHOM MPAMOM.

[lonstne ¢ynkuuu. OOnacTh ONpeNeIeHUss W MHOXKECTBO 3HAaYEHUH
¢ynkuuu. CriocoObl 3a1aHus (PyHKIMMA.

I'padux Pynkuuu. Yrenue cBoilcTB QyHkuuu no e€ rpaduky. [Ipumepst
rpadukoB GyHKUIUNA, OTPaXKAIOLUUX peaTbHbIe MPOIECCHI.

q)yHKI_[I/II/I, OIMUCBIBAIOIINEC TIPSAMYIO U 06paTHy10 MpOIMOpUNOHAIIBHBIC

k
zapicumoct V = kx,y = - UX rpaduku u coiictBa. Oyukuuu ¥ = kx + b,y =

X2, y=x3,y = x, y=lx|,y = Vx, ux rpaduKu U CBOICTBA.

I'paduueckoe penienrie ypaBHEHU.

9 knacc

AJireOpanyvecKue BbIPaKeHUSI.

KBagpaTHplii TpEXwieH; pa3joKEeHUE KBAAPAaTHOrO TpEXWwieHa Ha
MHOHUTEIH.

[IpeoGpazoBanue palMoHaIbHBIX BBIPAKEHUH.

YpaBHeHUsl 1 HEPABEHCTBA.

Pemenue ypaBHEHUH, CBOIAIIMXCS K KBaApaTHOMY, OHKBaIpaTHOMY
ypaBHEHUIO. [IpuMepnl pelieHusT ypaBHEHUW TPETbEW W YETBEPTOM CTEIEHEU
pa3noKeHUeM Ha MHOXUTENH. [[poOHO-paninoHanbHbIE YpaBHEHUSI.

Cucrtembl ypaBHEHUH.

VYpaBHeHuEe ¢ AByMs MEpEMEHHBIMU U ero Trpaduk. Pemenue cuctem aByX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUI,
OJIHO U3 KOTOPBIX JUHEWHOE, & IPYyroe — BTOPOM CTENEHH.

[Ipumepsl  pemieHuss CUCTEM  HEJIMHEWHBIX YpPaBHEHUW C  JAByMs
nepeMeHHbIMH. ['padudeckas HWHTEpPIpETAIs CHUCTEMBl ypPAaBHEHHH C JBYMS
MIEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au aareOpandeckKuM CrocoooM.

KBanparnsie HepaBeHCTBa.

50



I'padrueckass mHTEprpeTanuss HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

Koopaunarel u rpadpuxu. @PyHKIuM.

KBagpartununas ¢ynkuus, e€ rpadpuxk u cBoiictBa. [lapabona, xkoopAauHaThI
BEPIIMHBI apadoIbl, 0Ch CAMMETPHUHU MapaboJIbI.

I'paduueckoe perieHre ypaBHEHUM U CUCTEM YPaBHEHHUI.

YucaoBble MOCTEI0BATEIbHOCTH.

Onpenenenue U cnocoObl 3aJaHUs YUCIOBBIX MOCIEA0BATEIbHOCTEH.

[loHsiTHE YMCIOBON MOCIENIOBATEIBHOCTH. 3aJaHHUE IOCIEA0BATEIbHOCTU
pPEKYppPEHTHOI popMyoi u GopMysoii n-ro 4ieHa.

Apudmernyeckas U reoMmerpuyeckas mnporpeccuu. @opmynsl n-ro uieHa
apu(PpMETUIECKON U TE€OMETPUUYECKON IPOrPECCHi, CYMMBI MEPBHIX N YJICHOB.

N306parkeHne 4ieHOB apu(METUYECKONM M TeOMETPUYECKON MpOrpeccHii
TOYKaMHU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Cno>xHbIE IPOLIEHTHI.

IToBTOpEeHME U cUCTEeMATH3AIUA U3Y4YeHHOT0 B 5-10 Kiaccax.

I[Inanupyemble npeaMeTHbIE Pe3yJbTAThHI OCBOCHHS Y4eOHOr0 Kypca

«AJiredpa»
7 kaacc
Ywucna 1 BEIYUCIICHUS
° BBITIOJIHATh,  COYeTas  YCTHbIE W  THUCBMEHHBIC  IPUEMBI,

apu(pMETHIECKUE ACUCTBUS C PAIIMOHATBLHBIMY YHCIAMU;

° HAaXOJUThb  3HAYEHUS  YWCIOBBIX  BBIPAXKEHUW,  MPUMEHSTh
pa3zHOOOpa3HbIe CIIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHUN TPOOHBIX BBIPAXKEHUH,
cojiepKalluX OOBIKHOBEHHBIE U JECATHUYHbIE IPOOH;

o NePEeXOoUTh OT OAHOW (OpPMBI 3amMUCH  YUCET K JIPYrou
(mpeoOpa3oBbIBaTh ACCATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JNECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOb);

L] CpaBHUBATH U YIIOPAJOYHNBATH PAllMOHAJIBHBIC YHCJIaA,
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° OKPYTJIATH YUCA;

° BBIIIOJIHATE MPUKUAKY M OLEHKY pe3yJbTaTa BBIYHMCIICHHM, OLICHKY
3HAYEHUN YKMCIIOBBIX BBIPAKEHUM;

° BBIIIOJIHSTH JEHUCTBUS CO CTENEHSAMM C HATypaJIbHBIMU ITOKA3aTEIAMU;

° OPUMEHATh TPU3HAKU JIEJIIMMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIN
HaTypaJIbHBIX YUCET;

° pemaTe  NPAaKTHUKO-OPUEHTHUPOBAHHBIE  3aJadyd, CBS3aHHBIE C
OTHOLIEHHEM  BEJIMYMH, MPONOPIUOHATBHOCTBIO  BEJIMYMH, IPOLEHTAMHU;
UHTEPIPETUPOBATh PE3YJbTATHl PEIIEHUS 3aJad C Y4ETOM OTrpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMH PACCMAaTPUBAEMbIX OOBEKTOB.

AnreGpanydecKkue BbIpaKEHUS:

° UCIIOJIb30BaTh  alIre0panvyeckyrd TEPMHUHOJIOTHI0O U  CUMBOJIHKY,
OPUMEHSTH €€ B IPOIIecce OCBOCHMS Y4eOHOro MaTepuana;

° HAaXOAUTh 3HAUYCHUS OYKBEHHBIX BBIPAKEHUN TpU  3aJaHHBIX
3HAYEHUSIX [IEPEMEHHBIX;

° BBITMIOJHATh TPEOOpPa30BaHUsl IIEJIOTO BBIPAXKEHHUS B MHOTOWICH
NPUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK;

o BBIIIOJIHATh YMHOKEHUE OJHOWIEHA HA MHOIOWIEH U MHOTOWIEHA Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH;

o OCYILECTBIIATH PA3JIOKEHUE MHOTOYIEHOB HA MHOKUTEIH C TOMOILBIO
BBIHECEHHSI 3a CKOOKM OOIIero MHOXHUTENs, TPYINIUPOBKH CJlaraeMsiXx,
npUMEHEHUs1 (GOPMYIT COKPAIIEHHOTO YMHOKEHUS;

° NPUMEHSTH IPE0OPa30BaHUSI MHOTOWICHOB JIJISl PEIICHUS Pa3TUYHBIX
3a71a4 U3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHOW MPAKTHUKY;

° UCIIONIB30BAaTh CBOMCTBA CTENEHEHW C HATyPaJIbHBIMHU ITOKA3aTEISIMU
JUTsl IPe0Opa30BaHMs BBIPAKEHUM.

VYpaBHEHHS 1 HEPABEHCTBA:

o peliarh JIMHEWHBIE YPAaBHEHUS C OJHOW NEPEMEHHOM, NMPUMEHSA
IIPaBUJIA NIEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY €MY;

o IIPOBEPATH, SABIISIETCA JIM YUCIIO KOPHEM YPABHEHUS;
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o OPUMEHATh rpaduyecKue METOJbl TMpPU PEIIEHUU JIMHEWHBIX
YpPaBHEHUN;

° COCTAaBIAThH M pPEIIaTh JUHEWHOE YpaBHEHHE IO YCIIOBUIO 3aJayu,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U ITOJYYEHHBIN pE3yJIbTaT.

Koopnunate! u rpapuku. OyHKIUU:

o n300pakaTh Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPAUHATAM;

L OTMEYaThb B KOOPAWHATHOM IUIOCKOCTM TOYKM II0 3aJaHHBIM
KOOpJMHATaM; CTPOUTh I'paUKu TUHEHHBIX (YHKIIHA;

° ctpouTh rpaduk GpyHkuun y =|x|;

° OMKCHIBATh C MOMOIIbIO (PYHKIIMH HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE; II€HA, KOJIMYECTBO, CTOUMOCTb;
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOThI;

° HaXOJUTh 3HaYeHHE (PYHKLNHU IO 3HAYCHUIO €€ apryMeHTa;

° NOHMMaTh TpapuUecKuil Ccrmocod TMpeACTaBICHUS M aHaiIu3a
UHpOpMaIMK; W3BJIEKaTh M MHTEPIPETUPOBATh HHGPOPMALUIO U3 TIpaUKOB

PCAIIBHBIX IIPOTCCCOB U 3aBUCUMOCTEH.

8 kiace

Hucna v BEIYMCIICHUSA:

° UCIIOJIb30BATh  HAYaJbHbICE  IPEJACTABICHHUS O  MHOYECTBE
JICHCTBUTENBHBIX YHCET NIl CPABHEHUS, OKPYTIICHUS M BBIYMCICHU; U300pakaTh
JNEUCTBUTEIIBHBIE YMCJIA TOYKAMU Ha KOOPJAUHATHOW NPSIMOWU;

° OPUMEHATh TOHATHE apU(PMETUYECKOTO  KBaJIpaTHOTO  KOPHS;
HaxoJIUThb KBAaJApPATHbIE KOPHHU, HCIOJIb3Yys NPU HEOOXOIUMOCTU KaJbKYJISATOD;
BBITIOJIHATh MPE0OpPa30BaHMsl BBIPAKEHUN, COJEpKAIIMX KBaJpaTHbIE KOPHH,
HCIOJIb3YSl CBOMCTBA KOPHEM;

o CPaBHMBATh M YNOPSJAOUYMBATH PAIlMOHAIBHBIE W HPPALHOHAIBHBIC
YUCIIa;

® BBITIOJIHATD apI/I(bMeTI/I‘-ICCKI/IC I[GI‘/'ICTBI/IH C paouOHAJIbHBIMHA YUCJIAMHU,
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coyerass YCTHbIE W IIUCBMEHHBIE IIPUEMBI, BBINOJIHATH BBIYMCICHUA C
UPpPaLMOHAIBHBIMU YHUCIIAMU, OKPYIJIATH NCHCTBUTEIbHBIE YUCIIA.

AnreGpanyecKkue BbIpaKEHU:

o BBIMIOJHATh  TOXKJIECTBEHHbIE  NpPEeoOpa3oBaHUs  pPalMOHAIBHBIX
BBIpaXKEHU HAa OCHOBE MPABWII ACHCTBUI HAJl MHOTOWICHAMH U alre0pandecKuMu
IpoOsSIMU;

o NPUMEHSATh MPEe0OpPa30BaHUS BBIPAKCHUM I PEIICHUS Pa3TUYHBIX
3a71a4 U3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHOW IPAKTUKH.

YpaBHEHHUs U HEPABEHCTBA:

o no0upaTh NPUMEPHI Map YUCE, SBJISIOUUXCS PEIICHUEM JTMHEHHOro
YPaBHEHMUS C AIBYMS IEPEMEHHBIMU;

° CTPOUTH B KOOPJAMHATHOW IMIIOCKOCTH T'padUK JTUHEHHOrOo ypaBHEHUS
C JABYMsl TIEPEMEHHBIMH; TOJIB3YSICh Tpad)UKOM, TMPHUBOJAUTH MPUMEPHI PEIICHHUS
YpaBHEHUS,

° pelmarb  CUCTEMBl  JIByX JIMHEHWHBIX YpPaBHEHUHM C  JBYyMs

INEPEMCHHBIMH, B TOM YHUCJIC I‘pa(l)I/I‘-IeCKI/I;

° OPUMEHSATh Tpaduueckre METOJbl MPU PEHICHUH CUCTEM JIMHEHHBIX
YpaBHEHUM;
° COCTaBJISITh M pEllaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUHU IO YCIOBUIO

3a1a4, UHTCPIIPCTHUPOBATE B COOTBCTCTBUHU C KOHTCKCTOM 3aJgadd HOJ'Iy‘IGHHI;Iﬁ

pe3yJIbTar;
o pelaTh JIMHEWHbIE YPABHEHHS U YPABHEHUSI, CBOJISIIUECS K HUM;
° IIPOBOAUTH IPOCTEUILNE HCCIEAOBAHUS YPAaBHEHUUW U CHUCTEM

YpaBHEGHHH, B TOM 4YHCIIE C TPUMEHCHHEM TIpadUuecKuX NpeJCTaBICHUN
(ycTanaBnuBaTh, UMEET JU ypPaBHEHHE WJIM CHUCTEMa YPAaBHEHUM pEIICHUS, €CIU
HMMEET, TO CKOJIbKO, U TIp.);

° NEePEXOaUTh OT  CIOBECHOW (OPMYJIMPOBKM 3amadd K e
anreOpandeckor MOJEIN C IOMOIIBI0 COCTABJICHUS YPABHEHHS WU CHCTEMBI
YpaBHEHUM, MHTEPIPETUPOBATE B COOTBETCTBMU C KOHTEKCTOM  3aJlaud

MOJy4YEHHBIN Pe3yJIbTaT.
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OyHKLINH:
° NOHUMATh M WCIOJIb30BAaTh (PYHKIMOHAJIbHBIC TOHATUS U S3BIK
(TepMHUHBI, CUMBOJMYECKHE O0O3HAUECHUS); OMNPENEsATh 3HAYCHUE (PYHKIHUHU IO

3HAYEHUIO apryMeHTa; ONPeAesiTh CBOMCTBAa GYHKIIMH TI0 €€ rpaduKy;
. k
o CTPOHUTh rpauku dJE€MEHTAapHBIX GyHKIMIAY = ~,V = Jx;
X

OMKCHIBATh CBOMCTBA YKa3aHHBIX (DYHKIIMI 1O rpaduky.

9 kiacce

Yunciia ¥ BEIYUCICHUS

° HCIIOJB30BaTh 3allMCH OOJIBIIMX M MaJbIX YHCEI C IIOMOIIBIO
JECATUYHBIX IpOOEH U CTENeHeH uncna;

° HAaXOJUTh 3HAYEHUSI CTENEHEW C LEJbIMHU IOKa3aTeIsIMU U KOPHE;
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKEHUN;

° BBITIOJIHATh MPUKUIKY pe3yJibTaTa BBIUMCICHUM, OLICHKY YHCIOBBIX
BBIPAKECHUM.

VYpaBHEHHUS U HEPABEHCTBA:

° peliatb  JUHEHMHbIE W KBJpPAaTHBIE YpPaBHEHHUs, YpaBHEHWS,
CBOJISIIITAECS K HUM, MMPOCTEHINEe TPOOHO-paIlMOHAIBHBIC YPABHCHUS;

° pemaTh TEKCTOBBIC 3aJlauyd ajireOpandyecKuM CIIOCOOOM C ITOMOIIBIO
COCTaBJICHUSI YPABHEHUSI;

° MPOBOAUTH MPOCTEUIINE HCCICAOBAHUS ypaBHEHUH (yCTaHABIMBATD,
HMMEET JIU ypaBHEHUE KOPHH, €CIIU UMEET, TO CKOJIBKO, U TIp.);

° MIPUMEHAITh CBOMCTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHUS, OLICHKHU;
peliaTe JIMHEWHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOW M WX CHUCTEMBI; J1aBaTh
rpaduyYecKyr0 HWJUTIOCTPAIIMI0 MHOJKECTBA PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABCHCTB,;

° pemarh JTMHCHHBIC HEPaBEHCTBA, M300pa)kaTh PEIICHUE HEPABCHCTB
Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C MTOMOIIbI) CUMBOJIOB;

° peliath CUCTeMbl JIMHEHHBIX HEPABEHCTB, H300pakaTh pEIICHUE
CHCTEMbI HEPABEHCTB HA YHCJIOBOW MPAMOM, 3aMUCHIBATH PEIICHUE C IMOMOIIBIO
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CHMBOJIOB;

° UCTIOJIh30BaTh HEPABEHCTBA MPHU PEUICHUH PA3IUYHBIX 3a/1a4.

AnreGpanyecKkue BbIpaKEHU:

° NPUMEHSATh TOHATHE CTENEeHU C IIeNIbIM IOKa3aTeleM, BBITIOIHSITH
npeoOpa3oBaHus BIPAKECHHI, COIEPIKAIINX CTETICHH C IEJIBIM T0Ka3aTelNeM;

Koopaunate! u rpadpuxu. OyHKIHH:

° n300pakaTh Ha KOOPAWHATHOW MPSIMOHN JIy49H, OTPE3KH, WHTEPBAJbI;
3aMMChIBATh YUCIOBBIC MPOMEKYTKH Ha aIre0pandecKoM sI3bIKE;

° NOHMMAaTh ¥ HCIOJIb30BaTh (YHKIIMOHATBHBIE TIOHATUS M SI3BIK
(TepMHUHBI, CUMBOJUYECKHE OO0O3HAUCHUs); OMPEACNATh 3HAYeHHE (PYHKIUU IO
3HAYCHHIO apryMEHTA; ONPEIeTsATh CBOWCTBA (DYHKITUH 110 €€ TpaduKy;

° CTPOHUTH rpauKn 5JIEMEHTAPHBIX GyHKIWMI BUIA
k . .
y=-,y= x?,y = x*, v =+/x,y = |x|; onmuceIBaTh CBOICTBA YNCITOBOH (YHKIHH

o e€ rpaduxy;
° pacmo3HaBaTh (GYHKIIMU U3YICHHBIX BUIIOB;
° MOKa3bIBaTh CXEMAaTUYECKH pPACIOJIOKEHHE Ha KOOPJAMHATHOW

IJIOCKOCTH TpauKoB

k
dbyHKIMH BUna: y = kRx, y = kx + b, y = pop

y=x%y = Jx, Y = |x| B 3aBHUCUMOCTHU OT 3HAYUEHUMN Koadduiim-
€HTOB; OIINCHhIBATH CBOMCTBaA (PYHKIIMIL.
AnreGpandecKkue BbIpaKEHUS:
° pacKiIaapIBaTh KBAaAPaTHBIA TPEXUYJICH HA MHOKUTEIIH;
o peoOpa3oBBIBATh PAIIMOHATBHBIC BHIPAKCHHUS.
VYpaBHEHHS 1 HEPABEHCTBA:
o pemarb JUHEWMHbIE W KBAaJApPATHBIE YPAaBHEHUs, YPaBHEHUS,
CBOJISIIIIMECS K HUM, TIPOCTEHTIINE TPOOHO-palMOHATBHBIC YPaBHEHUS;
o pelIaTh CUCTEMBI JIBYX JINHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU
U CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPAaBHCHHC HC ABJIACTCA HHHeﬁHBIM;

® peuiaTtb TCKCTOBLIC 3aJa4M anre6pa1/1quKHM CITOCOOOM ¢ ITIOMOIIBIO
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COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMU;

° IPOBOJHUTH NPOCTEHIIME HWCCICAOBAHWS YPABHEHHM W CHCTEM
YpaBHEHUI, B TOM YHCIE C MPUMEHEHUEM TIpapUUECKUX MNpeaCTaBICHUN
(ycTaHaBnuBaTh, UMEET JU ypaBHEHHE WM CUCTEMA YpAaBHEHMH pELIeHUS, €CIH
HUMEET, TO CKOJIbKO, U TIp.);

° pemath KBaJipaTHbIE HEPABEHCTBA; U300paXKATh PEIICHUE HEPABEHCTB
Ha YMCJIOBOU MPSAMOM, 3alMCHIBATh PEIIEHUE C TIOMOIIbIO CUMBOJIOB;

° pemars  CHUCTEMbl  HEPABEHCTB,  BKJIIOYAIOIIME  KBAJApPAaTHOE
HEPABEHCTBO; M300pa)KaTh pEUICHUE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOM MpPSAMOiA,
3aIUCHIBAaTh PEUIEHUE C IOMOUIBI0 CHMBOJIOB;

° UCII0JIb30BATh HEPABEHCTBA IIPU PEIICHUH PA3JIUYHBIX 3a/1a4.

Koopnunate! u rpaduku. OyHKINK:

° CTPOUTh U H300paxaTh CXeMaTHYECKH TpaduKh KBaJIpPaTHUHBIX
(yHKIMIA, ONMCHIBATh CBOWCTBA KBaIPpaTUUHBIX (PYHKIUH 10 UX rpadukam;

° pacrno3HaBaTh KBaJpaTUUHYO (QYHKIUIO IO GopMyse U MO rpaduky,
OPUBOAUTH NPUMEPHl KBAJPaTUYHBIX (YHKUMH U3 peaJbHOW XKHU3HH, (DU3UKH,
TEOMETPUH.

ApudmeTtnueckas u reoMeTpudecKasi IpOrPeCcCUu:

° pacrno3HaBaTh apu(pMETHIECKYI0 U T€OMETPUUECKYIO IPOTPECCUU TTPU
Pa3HBIX CIIOcOo0ax 3aaHus;

° BBITIOJIHATDh BBIYMCIEHUS C HCHOJb30BaHHMEM (OpMyN N-TO ujieHa

apu(PpMETHIECKON U TEOMETPUUECKON MTPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB;

° n300pakaTh YWICHBI IMOCIEI0BATCIBHOCTH TOYKAMH Ha KOOPJAHMHATHOM
IUIOCKOCTH;
° peliath 3aj1a4M, CBI3aHHBIE C YUCIOBBIMH IOCJIEI0BATEIILHOCTSIAMHU, B

TOM 4YHCJE 3aJa4d W3 PEATbHON JKM3HU (C HCIOJB30BAaHUEM KaJbKYISATOPA,
U (QPOBBIX TEXHOJOTHA).

CrnenuajibHble MpeMeTHbIE Pe3yJIbTAThI:

° BJIQJICHUE TMpaBUJIAMU 3alUCH  MaTeMaTH4YeCKuX QopMyn w

CIIEUANIbHBIX 3HAKOB pesibeHO-ToueuHOoM cucteMbl JI. bpaiins;
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° BJIa/ICHHE MpPUEMaMU NPeoOpa3oBaHUsI MATEMATHUYECKUX BBIPAKEHUI
Ha OpaiiyIeBCKOW MEXaHWYECKOM MeYaTHON MalIuHKE;

° BJIQJICHUE OCA3ATEIBbHBIM CIIOCOOOM OOCIENOBaHUSI M BOCHPHITHS
penbeHBIX U300pAKEHU, TEOMETPUUECKUX YepTexel, rpadukoB pyHKIUHI U 11p.;

° YMEHHUE BBIMOJHATh TIE€OMETPUUYECKHE IOCTPOEHUS M YEpPTEXKHU,
CTpouTh Tpaduku (QYHKIMHA Ha KOOPAMHATHOM TIOCKOCTH C MOMOIIBIO

CIICHUAJIbHBIX YCPTCKHBIX HHCTPYMCHTOB.
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TemaTnyeckoe NIAHUPOBAHUE 110 Y4eOHOMY Kypcy «Auaredpa»

7 Ki1ace

(3 yaca B Henemo, Bcero 102 yaca)

HasBanmue

pasaesa (TeMbl)

(4uci0 4acoB)

OcHoBHOE€ CoacpiKaHue

OcHoBHbIE BHIBI IeITEJIbHOCTH oﬁyqamumxcﬂ

Ywucmaa
BBIYHCIICHH.
ParmmmonansabIe
yucia. (15 4.)

n

WcTtoprs BO3HUKHOBEHUS anreOphl, IpeaIMEeT H3y4eHHUs alreOphl.
Myxamen 6eH Mycaans-Xope3mu. [loBTopeHue mo remam Kypca
MaTeMaTHKU 5-0 KIaccoB: JIEHCTBUS C pallMOHAIBHBIMHM YHCIIAMH,

MPU3HAKKA ~ JCJIMMOCTH, MPOINOPLMH, HPOLEHTH. Pemenue
OCHOBHBIX 3aJjau Ha JpoOH, MPOLIEHThl W3 PeaTbHOW MPaKTHKH.
Peanbuble 3aBUCUMOCTH. [Ipsimas 51 oOpartHas
MIPONOPIHUOHATBHOCTH.

MoJIy4yaTh 3HAHUS 00 MCTOPUM BO3HUKHOBEHHS alreOpbl U
npeaMere uzydeHus anreOpsl, o Jnodante, o Myxamene
6en Myca anb-XopesMmu;
CUCTEeMAaTH3UpOBaTh HW  oOoramarh
OOBIKHOBEHHBIX U JCCATUYHBIX APOOSX;
CpaBHHMBAaThb U YNOPSAJIOUMBATH ApoOU, MpeoOpa3zoBbIBas
npu HEO0OXO0IMMOCTH JECATUYHBIE JIpoou B
OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B JICCATUYHBIC, B
YAaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOh;

MPUMEHATh  pa3HOOOpa3HbIE  CIIOCOOBI W MPUEMBI
BBIYHCIICHUS 3HAYEHUU JTPOOHBIX BBIPAXKEHHUI,
coiepKanux OOBIKHOBEHHBIE W JCCATHYHBIC IpOOH:
3aMEHATh TNpPU HEOOXOJUMOCTH JECATUYHYIO ApOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO  JIECSITHYHOM,
MIPUBOJNTH BhIpaKeHUE K (popme, Hanbosee yaoOHOU is
BBIUMCIICHUH, MpeoOpa3oBbIBaTh APOOHBIE BBIPAXKEHHS Ha
YMHO>KEHUE U JIeJICHHE JAECATUYHBIX Ipo0ei K NeHCTBUSAM
C IIENIBIMU YHCIIAMU;

OTNEpUPOBATh  TOHSITHEM  «UUCIOBOE  BBIPAKCHHEN:
AQHAJIM3UPOBATh  BBIPAXKEHHS, pACHO3HABaThb UHCIIOBBIC
BBIPAKEHUS; HAXOJUTh 3HAYCHUS YUCIIOBBIX BBIPAXKEHHUI C
Y4ETOM MOPAJAKA IEUCTBUM;

pemiars 3aJaud Ha 4YacTH, MPOIEHTHI, MPOMOPINH, Ha
HaxoXkJaeHue JpoOu (mpoleHTa) OT BEIWYMHBI U
BEJIMYUHBI 10 €€ poOH (IpOLEHTY), Apodu (MpoLeHTa),
KOTOPBII COCTABIISET OJTHA BEIMUMHA OT APYIOif;

3HAHUA 00




NPUBONTH, Pa30UpPaTh, OLIEHUBATh PA3JIMYHBIC PEIICHUS,
3aIIUCH PELICHUH TEKCTOBBIX 3a/a4;

pacro3HaBaTh M OOBSACHATH, OMHMPASCh HA ONPEHCTICHHUS,
IIPSIMO IIPOTIOPLIUOHAIIBHBIE u o0OpartHO
IIPONOPUMOHAIBHBIE 3aBUCUMOCTH MEXIY BEIMYHHAMM;
IIPUBOJUTH IIPUMEPBI ITUX 3aBUCUMOCTEN W3 PEaIbHOIO
MUpA, U3 IPYTUX y4eOHBIX MPEIMETOB;

pemarh TpaKTUKO-OPUEHTUPOBAHHBIE 3aJlaud Ha Jpo0w,
IPOLEHTHI, IPSIMYI0 U OOpaTHYI HPOINOPLHOHAIBHOCTH,
IIPONOPLMH.

AnreOpandeckue
BBIPKEHUSI.
Toxnecta. (27

9.)

bykBeHHbIE BBIp@KEHUS WM BBIPAKEHUS C TEPEMEHHBIMH.
JonycTtumele 3HAYECHUS IIEPEMEHHBIX. DopMyIIBIL.
[IpeoOpa3oBanrie OYKBEHHBIX BBIpAKEHHH, PAacKpbITHE CKOOOK U
MpUBEICHNE MOI0OHBIX CIaraeMbIX.

OBJIAJIETh anredpandeckoiu TEPMUHOJIOTUEN 51
CHUMBOJIMKOW, TPUMEHATh €€ B TMpoIecce OCBOCHHUS
yueOHOro MaTepuaa;

HaXOIUTh 3HAueHHWs OYKBEHHBIX BBIPAKEHHHA IIPH
3aJIaHHBIX 3HAYEHUSAX OYKB;

BBITIOJTHATH BBIYHCIICHUS TI0 (OPMYyIIaM;

bopMynupoBaTh CBOWCTBA CIOKEHUS U YMHOMEHHS YHCET]
(mepeMecTUTENbHOE, COYeTaTeNIbHOE, pacHpeeuTeNbHOE,
CBOICTBA, CBSI3aHHBIE C HYJIEM M €AMHHUIIEH), 3alHUCHIBATh
uX B BUze GopMyIt;

OPUMEHSTH (POPMYIIBI 7Sl pallMOHAIMU3AIMH BEIYUCIICHHI;
cocTaBiATh (GOpMyay UYETHOro uuciaa u  GopMmyny
HEYETHOTO YMCiIa, YUCIa, KPATHOTO IaHHOMY;

0O0BSACHATH NOHATHE TOXKIECTBA;

BBINIOJIHATh ~ TOKJECTBEHHbIE MPEOOpa3OBaHUsA  LIEJIBIX
BBIPAKEHUI C IEpeMEHHBIMA Ha OCHOBE CBOMCTB CIIOXKECHHUS]
U YMHOXEHHUS: TMPHUBOJUTH IMOJOOHBIE  Claraembie,
pacKpbIBaTh CKOOKH, MEpe] KOTOPBIMU 3HAK «ILTIOCY», 3HAK
«MHHYC)», MHOKUTEJb;

OPUMEHSTh  TOXKISCTBEHHBbIE  MpeoOpa3oBaHus s
YIPOLIEHHSI BEIPOKEHUH ¢ IEPEMEHHBIMU;

POBOJIUTH JI0Ka3aTeNIbCTBO TOXECTB pasHbIMY|
crioco0ami.
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VYpapuenus. (20
q.)

VYpaBHEeHHE UM €ro KOpHWU. JIMHENHOE YypaBHEHHE C OJHOU
IepeMeHHON. Penienue 3a1a4 ¢ MOMOIIbIO YPaBHEHUM.

OIIEPUPOBATH INOHATHUIMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW NEPEMEHHOW, KOPEHb YPABHEHUs, PaBHOCHIIBHOE
YpaBHEHHUE;

IIPOBEPSTh, SBIAETCA JIM KOHKPETHOE YHUCIO KOpHEM
YpaBHEHUS; OOBACHATD, YTO 3HAUUT PEIIUTh YPABHEHHUE;
(bopMynupoBaTh U NPUMEHATH CBOIICTBA YpPAaBHEHUS;
OOBSCHATh, KAaKO€ YypaBHEHHE Ha3bIBA€TCSl JIMHEHHBIM;
pacrio3HaBaTh  JIMHEMHOE  YpaBHEHHWE;  ONPENEIATh
KOJIMYECTBO KOPHEH, CII0OCO0 pelieHus;

pemiath  ypaBHEHUsS BHIAa ax=D mpu  pazIM4YHBIX
3HAUeHMsIX a W D, a Takke HECJIO0XKHbIC JIMHECHHBIC
YpaBHEHUSI C OJIHOW TEPEMEHHOW, CBOJIAIIMECS K HUM,
MIPUMEHSS NTPAaBUIIa IIEpeXoJa OT UCXOJHOTO YpaBHEHHUsS K
pPaBHOCUIILHOMY €My 0oJjiee MpoCTOro BUA;

COCTaBJIATh M peulaTh YpPAaBHEHHE IO YCIOBHMIO 33J]1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
MOJTyYECHHBIN pe3yJbTart.

Koopnunatet wu
rpaduKku.
OyHKUU. (24 4.)

Koopnuuara Ttoukum Ha mnpamoil. PacctositHue Mexay IByMs
TOYKaAMU KOOpAMHATHOM mpsMoi. IIpsiMoyronpHass cucrema
KOOpAMHAT Ha IUIOCKOCTH. [loHsATHE (GYHKIMSA. BBIYHCICHUE
3HaueHn QyHkumii mo dopmyne. ['padux dynknuu. JlnHeiHas
¢bynkuus u e€ rpaduk. [Ipsmas mponoprmoHaIbHOCTh. UTeHue
rpadMKOB peanbHbIX 3aBUcUMOCTel. ['paduk Gynkuuu y = |x|.

n300pakaTh ~ Ha  KOOPJAWHATHOM  TPSIMOM  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPIUHATAM;

OTICPUPOBATh TOHITHSIMH: KOOPJWHATHAS ILIOCKOCTb,
IpsIMOYTOJIbHASI CUCTEMa KOOPJIUHAT, KOOPIUHATHI TOUKH,
abcuucca, OpAMHATA;

OTMEYaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH MO 33JaHHBIM|
KOOpJMHATaM; CTPOUTD rpaduxu HECJIOKHBIX|
3aBHCHMOCTEH, 3alaHHBIX (OopMyIIamMH;

OTIepUpOBaTh MOHATUSAMU: (DyHKIMSA, rpaduk (QyHKIHUH;
rpaduK 3aBUCHUMOCTH, apryMeHT (YHKIUU, 3HAUYCHUE
byHkuuu, 06IacTh ompeneneHus (GpyHKIUU; OBIaAEBATh
(GyHKIMOHAIBHONW TEPMHUHOJIOTHEIH;

paccmaTpuBarh crocoObl 3amanus (GyHkouu (popmyina,
Tabnuna, rpaduk); NPUMEHsTh, U3y4aTh MPEUMYIIECTBA,
WUHTEPIPETHPOBATH Tpadudeckuii cnocod mpeacTaBleHuUs
U aHallM3a pa3HooOpa3Hoi )KU3HEHHOU NH(OpMAaIUH;
paboTarth ¢ rpa@uUYecKUMHU H300paKECHUSIMH, TaOJIUIIAMH,
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OCBaMBAaTh AITOPUTM BOCHPUATHS rpahuIecKux 0OBEKTOB;
COCTAaBIIATH TAOIUIIBI 3HAYCHUH (PYHKITUT;

UCTIOJIb30BaTh HOBHIE TEPMHUHBI B MaTEMaTHYECKOH pedH U
(yHKIMOHAJIbHYIO CUMBOJIMKY JJIs 3alUCH (DAKTOB;
BBIUUCIIATH TIO opMysie 3HaYeHHEe (PYHKINU 10 33TaHHOMY|
apryMeHTy ¥ 3HAu€HHe apryMeHTa 10 3aJaHHOMY]
3HAYCHUIO (DYHKIINU;

HAXOJUTh 3HAYCHHE (QYHKIUH IO W3BECTHOMY 3HAUYCHUIO
apryMeHTa M pemiatb oOpaTHYIO 3ajady 10 Tpaduky)|
byHKIUY;

CTpOUTH rpapuKu QYHKIMI M0 TOUKAM;

NPUMEHSTH TIOJIydCHHBIE 3HAHHUS Ui WHTEPIpETaIny
rpadu4ecKoro H300paKeHNs peaTbHBIX 3aBUCHMOCTEH;
OTIepUpOBaTh TIOHATHEM JUHEHHass (QyHKOUSA, Trpauk
JUHEeHON pyHKIMH (TIpsimast);

pacno3HaBaTh JMHEWHY QyHkmmioo Yy = kx + b,
OIMCHIBATh €€ CBOWCTBA B 3aBHCHMOCTH OT 3HA4YCHUU
k03 durnerTos K u b;

OTIEPHPOBATH TIOHSATHEM YTJIOBOH KOY(DOUIIMEHT MPsSMOH
(rpaduka nuHEWHON QyHKIUN);

CTPOUTH IpaMKH JIHHEHHON YHKIMH, QyHKIUHU Y = |x|;
OPUBOAUTH  NPUMEPBl  JIMHEWHBIX  3aBUCUMOCTEH B
peabHbIX IPOLecCaxX U SIBICHUSX.

paccMaTpuBaTh YaCTHbIE CIydau JIMHEHHON QYHKIUHM U UX
rpaduku;

UccleoBaTh CBOWCTBAa (yHKUMH 10 (QopMmylne U IO
rpaduky;

CTPOUTH IpaduKu JUHEHHBIX (QyHKIME Buaa y=KXx+b, y=b,
y=KkXx;

pacrio3HaBaTh MPSIMYI0 MPONOPLUOHAIBHOCTH 10 (Gopmyiie
u rpaduKy;

OPUBOANUTH  TNPUMEPHl  JUHEWHBIX  3aBUCUMOCTEH B
peabHBIX Mpolleccax U SIBICHUSX;

UccleoBaTh  Kak  Biuuser  Kodpdumment K Ha
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pacrosio’kenue rpaduka B KOOPJMHATHOW TUIOCKOCTH U HA|
B3aMMHOE TIOJIOKEHUE JIBYX TPa(HKOB;
HaXOJMUTh TOYKY IE€peceueHusi ABYX I'paUKOB JIMHEHHBIX
(GyHKUMH rpagUuecKy U aHAIUTUYECKH.

MHOTOJICHBI. MHorowieH u ero cramapTHeidi Bua. ClokeHHWE W BBIYMTAHUE pacrio3HaBaTh MHOTOWIEH M MHOTOWIEH CTaHJapTHOTO
(394, MHOTOYJIEHOB. YMHOKEHHE OJJHOWICHA HA MHOTOUWICH. BEIHECEHUE BUJIA;
o0IIero MHOXXHTENS 3a CKOOKH. YMHOXEHHE MHOTOWIeHa Ha MIPUBOJIUTH MHOTOWICH K CTAaHIAPTHOMY BH]IY;
MHOTOWIEH. Pa3nokeHne MHOTOWIEHa Ha MHOXHTEIH CII0COO0M OTIPE/ICNATh CTETIEHh MHOTOYJICHA;
TPYIITUPOBKH. BO3BEJCHUE B KBaJApaT M B KyO CYMMBI M Pa3HOCTH BBITIOJTHATE  NTPEOOpPa30BaHUS IIEJIOTO BBIPAKCHHUS B
IBYX BBIp@KEHUH. Pa3nokeHne Ha MHOXHTEIH C TIOMOIIBIO MHOTOWIEH  TPUBEJACHUEM  IOJOOHBIX  CIIaraeMbIX,
dbopmyn KBaapata CyMMBI W KBajpara pPa3HOCTH. YMHOXXEHHUE PacKpBITHEM CKOOOK;
Pa3HOCTH JIBYX BBIp@XECHHU Ha MX CymMMy. PasznmoxeHue pazHOCTH BBHITIOJTHATh YMHOXXCHHE OJHOWIEHAa Ha MHOTOWICH W
KBaJ[paTOB Ha MHOXHUTENH. Pa3noxeHne Ha MHOKUTEITH CYMMBI U MHOTOWIEHA HAa MHOTOWICH, MPUMEHITh (HOPMYITBI
pasHoctn KyOoB. [IpeoOpa3zoBaHme 1eNOr0 BBIPRKEHUS B KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH;
MHOTOwIeH. [IpuMeHeHrne pa3InYHbIX CIOCOOOB IS Pa3JIOKEHUS UCTIOJIB30BaTh  TEPMHUH  «(POPMYIIBI  COKPAIIEHHOTO
Ha MHOXKHTEIIH. YMHOXCHHUS,
OCYIIECTBIISITh Pa3I0KCHUE MHOTOYJICHOB Ha MHOXKHTEIIH
nyTéM BBIHECCHHsT 3a CKOOKM OOIIEro MHOXHTEJS,
npuMeHeHuss (OpPMYNBI Pa3HOCTH KBaApaToB, (Gopmy
COKpAIIEHHOTO YMHOXEHHUS, CI0Cc00a IPYIITUPOBKH;
NPUMEHSTHh TPe00pa30BaHHEe MHOTOWICHOB ISl PEUICHUS
pa3IMYHBIX 33724 U3 MAaTEeMAaTUKH, CMEXHBIX IPEIMETOB,
U3 peajbHOM NMPAKTHKH,
3HAaKOMHTBCS C HICTOPUCH Pa3BUTHS MAaTEMAaTHKH.
[ToBTopenne u | [loBTOpeHHE OCHOBHBIX TMOHSTHII W METOJOB Kypca 7 Kiacca, BBIOMPATh, MPUMEHATh OLIEHUBATh CIOCOOBI CpPaBHECHUS
00001IcHHE. 000011ICHIE 3HAHU. YHUCeN, BBIYUCICHUN, TMpeoOpa30OBaHMA  BBIPAKEHUH,
(114.) pEILlIEeHNs] ypaBHEHUH;

® pelarh

OCYULIECTBIIATH CAMOKOHTPOJIb BBIIOJIHAEMBIX NCUCTBUN U
CaMOIIPOBEPKY pesynbrara BBIYHUCIICHUH,
npeoOpa3oBaHuii, OCTPOCHHUIA;

3agadyud U3 peanLHoﬁ JKU3HHU, TNPUMCHATH
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MAaTEMAaTUYCCKUEC 3HAHUA UIA PCUICHHA 3ada4 U3 APYrux
MPEIMETOB;

peiatb TCEKCTOBBLIC 3aaavu,
CrocoObl peleHus 3a1a4u.

CpaBHMBaTh, BBIOUPATH

8 kiacc

(3 waca B Heeo, Becero 102 yaca)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoacpiKaHue

OcHOBHBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

4acoB)

Uucna PanmionaneHbple W HppalMOHAJIBHBIE  YHWCJIA; MHOXXECTBO | ® pa3BHUBATh TMPEJCTABICHUS O 4YHCIAX: OT MHOXXECTBa

BBIYHCJICHMUS. palMOHAIBHBIX  YHCEJN, CPAaBHEHHWE pAIMOHATBHBIX  YHCEIl, HaTypaJbHBIX YHCEN 10 MHOXECTBA JICHCTBUTEIBHBIX

KBanpaTtHeie JNEUCTBUA €  palMoOHaJIbHbIMKU  uyMciamu. [IpencraBieHue qUCEe;

kopHH. (15 u.) palMoOHAIBHOTO 4YHCJA JECATHYHOW JpoObro. Pacro3HaBaHue | ® O03HAKOMHTBCS  C  BO3MOJKHOCTBIO  TPEACTABICHUS
UppAlMOHANBHEIX  uYMceld.  MppalMoOHaNBHOCTH — YMciIa V2. IEHCTBUTEIILHOTO YHCIIa KaK OECKOHEYHOHN OEeCATUYHOM
JlecsaTnuHbie MPUONIMKEHUST UPPAIMOHATIBHBIX yucesl. CpaBHEHHE npobw, IPUMCHATD ACCATUIHBIC NPHOITHKCHAS
HppaMoHaAIbHBIX YKcell. KoHeuHbie 1 OECKOHEUHbIE TeCATUYHBIE palnuoOHaJIbHBIX X MPPAIIMOHATIbHBIX YMCCII;
npoOr. MHOXECTBO JCHCTBUTEIBHBIX YHCEN; JCUCTBHTEIbHBIC | © u300paxath JICHCTBUTEIbHbIC quciia TOYKaMH
yucia Kak OCCKOHEUYHBIE JIECATUYHBIE JpOOHM. B3aWMHO KOODPJIMHATHOM TIPAMOW;
OJHO3HA4YHOE COOTBETCTBUE MEXK Y MHOX€ECTBOM | ® 3alHChIBATD, CpaBHMBATh u ynopsa04unBaThb
JNCHCTBUTEIBHBIX YHCEI W MHOXXECTBOM TOYEK KOOPIMHATHOM ACHCTBUTEIIbHBIC YUCIIA;
npsiMoii. CpaBHEHHE JCHCTBHTENBHBIX 4MCENl, apu(pMeTHueckie | ® BBINOIHATE, COYETas YCTHbIC M ITMChMCHHBIC NPUEMBI,
NeHCTBHS ¢ AeHCTBUTENBHBIMU YHCIAMH. apudMeTHYECKHE JICUCTBUS C PAIIMOHAILHBIMUA YHCIAMU;
KBagpatHeie KOpHU; apu(METHYSCKUH KBaApaTHBIH KOPEHb. NPEACTABIATh  PAUMOHAIBHBIC — YMCIA  JICCATHYHOH
YpaBHeHUE BHUAA x? = a. HAXOXICHUE MPUOJIMYKEHHBIX 3HaYCHUN Apo0bIO;
KBaJpaTHOro KopHsA. KBajapaTHbIH KOpeHb M3 Ipou3BeacHus u | ® HOJTYIHUTH IIPEACTABJICHUC 0 3HA9YNMOCTH
IpoOu; KBaJApaTHBI KOPEHb U3 CTCIICHU; BBIHECEHUE MHOMKHUTEIIS JICHCTBUTCIBHBIX YHMCET B IPAKTHYCCKOH JCATEIBHOCTH
W3-TI0J] 3HAKAa KOPHS; BHECEHUE MHOXUTEISA I0J 3HAK KOPHS. 1CJIOBCKA,;
IIpeoOpa3oBaHue BeIpaKeHH, COAEPIKAIMX KBAApaTHbIE KOPHU. ® (opMynMpoBaTh ONpEIENCHHE KBAAPATHOrO KOPHS U3
Dyrkims y=y/% VXX 1 ee rpadk. . qrcina, apu(MeTHIecKoro KBaApaTHOTO KOPHS;

[Ipocreiimme uppanyroHaibHbIe ypaBHEHHUS

MNPUMCHATH OIICPALUIO U3BJICUCHU KBAAPATHOI'O KOPHA U3
qunciia, UCIOJIb3ys ITPU HeO6XOL[I/IMOCTI/I KaJIBKYJIATOP,
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J7@ = a7 = Jot.

OLICHMBAaTh KBaJpaTHbIE KOPHM LEJIbIMU 4YHUCIAMU U
JECATUYHBIMH JIPOOSIMU;

pacrno3sHaBath GyHKIMIO y=+/% ¥ rpaduK QyHKIUH;
cTpouTh Tpaduk (GYHKIUUM 1O TOYKAM, OIHUCHIBATH
CBOINCTBa ¢byHKINH, MIOKa3bIBaTh CXEMaTUYECKU
MOJIOKEHHE TpaduKa Ha KOOPIUHATHOM TIIOCKOCTH;
CpaBHMBaThb U  YNOPAJIOYMBATH  PALMOHAIbHBIE U
UppalMOHANIbHBIE 4YMCJIA, 3alMCAaHHBIE C IOMOUIBIO
KBaJPaTHBIX KOPHEH;

WCCIIeI0OBaTh ypaBHEHHE X d, HaXoJUTh TOYHBIE U
npubnkEHHBIE KOpHU TIpH a > 0;

HCCIIEeN0BaTh CBOMCTBA KBAJpAaTHBIX KOPHEH, NPOBOISA
YHCIIOBbIE 9KCIEPUMEHTHI c HCIOJIb30BAaHUEM
KaJIbKyJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOWCTBAa apu(METHUYECKHX KBaJPATHBIX
KOpHEH;

IPUMEHSATH UX Ul IPeoOpa30BaHus BBIPAKECHUH;
BBIHOCUTh MHOXMHTEIb W3-1I0JI 3HaKa KOPHS, BHOCHUTH
MHOYKHUTEIb 110/ 3HaK KOPHS;

BBINOJIHATh IPEOOpPa30BAHUS BBIPAKEHUH, COJEpIKALIUX
KBaJJpaTHbIE KOPHH;

u3y4yaTh COCOObI OCBOOOXK/IEHUS OT UPPALMOHATBHOCTH B
3HaMeHaTee Ipoou;

BBIpQ)KAaTh  II€PEMEHHbIE M3  TIEOMETPUYECKUX U
busznaeckux Gopmyi;

BBIUMCIIATE ~ 3HAYEHMsS  BBIP@KEHHUH,  coAepKallux
KBaJ[paTHbIE KOPHHU, MWCIOJb3ysd IpH HEOOXOAUMOCTHU
TaOJIMIlY KBAIpaTOB HATYPAJIbHBIX YUCENl, KAJIbKYIIATOD;
UCMOJb30BAaTh B XOJE peIICHUs 3a/Jad >JeMEHTapHbIe
OpPEJCTaBICHUs,  CBA3aHHbIE C  NPHOMMKEHHBIMU
3HaYeHUSIMU BEJINYMH;

3HAKOMUTbHCS C HICTOPUEH pa3BUTHS MAaTEMAaTUKH.
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CreneHb c
HaTypaJbHbIM

ImokasarejieM U
et CBOICTBA.

(74.)

OmnpezeneHue CTENEHU ¢ HATYPaJIbHBIM II0Ka3aTeNeM. Y MHOKEHHE
U JCIICHUE CTEIICHEW. BO3BEICHHE B CTEIECHb IIPOU3BEICHUA U
creneHd. OJHOYJIEH M €ro CTaHAAPTHBIA BHI. YMHOXXEHHUE
OJIHOUJIEHOB. BO3BEIEHHE OJHOYNEHA B CTEHeHb. (YHKIMH y=X2,
y=x° ¥ ux rpaduKu.

NPUBOJUTH YHUCIOBBIE U OyKBEHHBIE MTPUMEPHI CTEIICHU C
HATYpaJbHbIM  [IOKa3aTelneM, OOBSCHSS  3HAYCHHUSA
OCHOBAaHHUS CTENEHM W IO0Ka3aTels CTENEHU, HAaXOIUTh
3HAUCHHUS CTerneHeil Buma a"(a— moboe panrnoHaIbHOE
YHUCJI0, N— HATypaJIbHOE YUCIIO);

BBIYMCIIAITh 3HAYCHUE BBIpaXeHWH Buma a", rae N -
HATYpaJIbHOE YUCIIO MIPH JIOOBIX a;

HaXOJWUTh 3HAUYEHUS BBIPAKEHUH, COAEPKALIUX CTENEHb C
HaTypaJbHbIM IIOKA3aTesIeM, 110 MOPSAIAKY ICHCTBUM;
dbopmyIpoBaTh, 3alUCHIBATh B CHMBOJIMYECKOU (hopme U
000CHOBBIBAaTh CBOMCTBA CTENEHU (YMHOXKEHHE U JEIICHUE
CTeTeHEeW, BO3BEJAEHHE B CTENEHb MPOU3BEACHUA W
CTENEeHHN);

NPUMEHSTh CBOMCTBAa CTENEHU JJs MpeoOpa3zoBaHUS]
BBIDAKEHUI M BBIUMCICHUN, I BBEACHUS TOHATHS]
HYJIEBOM CTETICHH YHUCIIa;

OTIEPUPOBATH MOHITHEM «OTHOUJICHY;

pacrno3HaBaTh OJHOWIEH M OJHOWICH CTaHAAPTHOIO BUAA,
IIPUBOJIUTH OJHOWICH K CTAaHIAPTHOMY BUAY;
BBINIOJIHATh ~ YMHOXXEHHE OJHOWICHOB U
OJIHOYJICHA B CTEIICHB;

IPUMEHATh paHEEe IIOJIyYEHHBbIE 3HAHUS O CBOMCTBAX
CTCIICHMU.

BO3BEICHUE

AnreOpanveckue
BBIPAXKEHUSL.
KBanpaTubiit
TpEXUJIICH.

(54)

Kanpatublit Tpéxusen. Pa3nokenue kBapaTHOro TpExXuieHa Ha
MHOKHUTEJIH.

Pacnio3naBaTh KBaJpaTHBIA TPEXUICH, HAXOAUTh KOPHH
KBaJIPaTHOTO TPEXWIEHA, YCTaHABIUBATh BO3MOXHOCTb €r0
pa30KEHUsI Ha MHOYKHUTEIH;
packiagpiBaTh HA MHOXXHUTEIM KBAApPATHBIA TPEXWIEH C
HEOTPUIATENbHBIM TUCKPUMUHAHTOM;
OPUMEHSTh PA3JI0KEHHE KBAIPAaTHOTO TPEXUIIEHA JUIs
npeoOpa3oBaHusl pallHOHATIbHBIX BRIPAKEHUH.

AnreOpanyeckue
BBIPAXKECHUS.

PannoHanbHbIE BBIPAXKCHUS. Aﬂre6pa1/1qec1<a${ ):[p06]5. I[OHYCTI/IMLIC
3HAYCHHA TICPCMCHHBIX B I[pO6HO-paI_II/IOHaJ'H:>HBIX BBIPDAKCHUAX.

3alCbiBaTh anre6pa1/1qec1<ne BBIPAKCHUSA,;
HaxXoduThb 00acTh JOIMYCTUMBIX

3HaYEeHUN
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Anrebpanveckas

OcCHOBHOE CBOMCTBO JIpoOH, COKpaIEHHE alredpandecKux apooet,

panrOHAJIBHOI'O BBIPAKCHUA,

apo0b. (15 1.) MpUBEACHUE anreOpandeckux ApoOeld K oOImeMy 3HaMEHATENI0. | ® BBITIOJNHATh YHUCJIOBBIC TIOJICTAHOBKH W BBIYUCIATH
CrnoxeHne ¥ BRIYUTaHUE JIPOOEH C OJTMHAKOBBIMH 3HAMEHATEISIMU; 3Ha4YeHHE APOOH, B TOM YHCIIE C IIOMOIIBIO KAJBKYJISATOPA,
CIIOKE€HHE M BbIYMTAHUE JApoOel ¢ pa3HbIMM 3HAMEHATelasiMu, | ® (OPMYJIUPOBaTbL OCHOBHOE CBOICTBO anredpanveckoi
YMHOXKEHHUE Jpo0Oeii; BO3BEICHHWE ApOoOM B CTCICHbB, JICIICHHE IpoOM M TPUMEHSTH €ro Jyisi MpeoOpa3oBaHUs JIpoOeii:
npooeit. [TpeoOpaszoBanue paLMOHAIBHBIX BBIPQKCHUIL. COKpalllaTh palMOHAJIbHBIE JpOOH, HPUBOIUTH IPOOb K
[ToncranoBka BeIpaKEHUN BMECTO IIEPEMEHHBIX. 3aJaHHOMY 3HaMEHATEIIIO;
bynkims y = k/X (oOpaTHasi mpOMOPIIMOHATIBHOCTh) U €€ I'paHK | ® BBIMOJHSITH JACHCTBUS C AIreOpanYeCKUMH IPOOSMH;
(runepbona). ® BLITIOJHATH CIIOKCHUE, BBIYMTAHHE, YMHOXXEHHE, JICTICHUE
U BO3BEIEHHE B CTENEHb pPAIMOHATBHBIX JpoOei mpH
npeoOpa3oBaHNU PALMOHAIBHBIX BBIPAKEHHHA C Y4ETOM
nopsJiKa ACHUCTBUI;
® JI0Ka3bIBaTh TOXKJECTBA, COJEpPKAIINE paIMOHAIHHBIE
npobu;
® TIPUMEHATh MPeoOpa3oBaHUsl BHIPAKEHUH ISl pEIICHUS
3ajad;
® BpIpakaTh IepeMeHHble u3 (opmyn (puU3MYECKUX,
F€OMETPUYECKHX, OMUCHIBAIOIINX ObITOBBIE CUTYAINH);
® pacno3HaTh QPYHKIHIO Y=K/X U €€ Tpaduk;
e crpouTh Tpaduk GYHKIIMK TIO TOYKAM, OIUCHIBATH
cBoiicTBa (YHKIIMK (OTPaHUYCHHO); aHAIM3UPOBATh W
MOKAa3bIBAaTh CXEMaTUYECKH MOJIOKEHHUE Ha KOOPAUHATHON
IUIOCKOCTH Tpaduka B 3aBHCHUMOCTH OT 3HAY€HUs
kodddurmenTa.
YpaBHeHUs u | OnpeneneHue KBaJpaTHOTO YpaBHEHUs, HEIMOJHbIE KBaJpaTHbIC | ® pacrno3HaBaTh KBaJpaTHbIC YPAaBHEHUS,
HEPaBEHCTBA. ypaBHeHus. KoiuuecTBO KOpHEH KBaJpaTHOTO YypaBHEHHUS B | ® 3amuchiBaTh (OPMYTy KOpHEH KBaJpaTHOTO YpaBHEHHS,
KBanpatusie 3aBUCHMOCTH OT €ro JMCKpUMHHAHTa. PelieHune KBaJpaTHBIX | ® pellaTh KBaJpaTHbIC YPaBHEHHs — MOJHbBIC H HETIOJIHBIE,
ypaBuenus. (15 | ypaBHenuit mo dQopmyne. Perienue ypaBHEHHIA, CBOMASAIIMXCSA K | ® TMPOBOJUTH MPOCTEHIINEC HCCIICAOBAHUSA  KBAJAPATHBIX
9.) KBaJIpaTHBIM. Perienre 3a1a4 ¢ moMOIIbI0 KBAJPAaTHBIX ypaBHEHUH. YpaBHEHUI;
Teopema Buera. Ilogbop kopHeil ¢ HCIONB30BAaHMEM TEOPEMBbI | ® pellaTh ypaBHEHUS, CBOJALIMECS K KBaJIpaTHBIM, C
Buera. KBajgpaTHble ypaBHEHUS C TapaMeTPOM. MOMOIIBIO TPeoOpa30BaHui;
Pemenne npoOHO-panMOHANBHBIX ypaBHeHHH. Pemienue 3amau ¢ | @ HaOMIOAATh M AHAIM3UPOBATH CBA3b MEX]Yy KOPHAMH U
MIOMOIIBIO PALMOHAIBHBIX YpaBHEHUH Ha JIBUXKEHHE, COBMECTHYIO K03 ULIMeHTaMU KBaJpaTHOTO YpaBHEHUS;
paloTy U MOKYIKH. e (QopmynupoBaTh TeopeMmy Buera, a Takxe 00paTHYIO
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TeopeMy, HpI/IMeHSITB 3THU TeOpeMBI JJIA peIHeHI/ISI 3a1a4,
peliaTh TEKCTOBBIC 3aJla4d aNreOpamdecKuM CHocoOOM:
[EPEXOJUTh OT CIIOBECHON (OPMYIUPOBKU  YCIOBHUS
3aaud K ajreOpanyecKord MOJCIU MyTEM COCTAaBJICHUS
YpaBHCHHS,

peliaTh COCTaBJICHHOE YPaBHCHHE;

UHTEPIPETHUPOBATH PE3YJIbTAT;

3HAKOMMTHCS C UCTOPHEN pa3BUTHUs aIreOphl.

YpaBHeHust 3|
HEPaBEHCTBA.
Cucremsl
YpaBHEHUM.

q.)

(13

VYpaBHeHHE ¢ IBYMs IIepeMeHHBIMHU U ero rpadguk. Cuctema AByx
JUHENHBIX ypaBHEHUM C JBYMs IEPEMEHHBIMH U €€ pellIeHHUE.
Pemrenne cucreM IByX ypaBHEHUM, OJJTHO U3 KOTOPBIX JUHEHHOE, a
Ipyroe BTOpOoM cTeneHu. ['paduyeckas HHTEepIpeTanus
CUCTEMbI YPaBHEHUH C IByMs IlepeMEHHbIMU. Perienre TeKCTOBbIX
3a/1a4 anreOpandeckuM crocooom.

OCBaMBAaTh U NMPUMEHATH MPUEMBI PEIICHUS! CHCTEMBI JIBYX
JMHEWHBIX YpaBHEHUH C JBYMs MEPEMEHHBIMU M CHCTEMB]
JIBYX YpaBHEHM, B KOTOPBIX OJHO YpPaBHEHUE HE SIBISIETCS
JTIMHEWHBIM;

HCIIOJIb30BAaTh (hyHKIIMOHANTBHO-TpaduyecKue
MPEJICTaBICHUS] ISl PELISHUs] U UCCIIEIOBaHUS YpaBHEHHM
U CUCTEM;

aHAJIM3UPOBATH TEKCTHI 3ajay, pelaTh X alreOpanyecKkum
crocoOoOM: TIepeXOoauTh OT CIIOBECHOH (POpMYyIHPOBKH
yCIOBUS 3aJaud K anreOpanyeckod MoJenu MyTeéM
COCTAaBIICHUSI CHCTEMbI YPaBHEHUH; pelaTh COCTaBICHHYIO
CUCTEMY ypaBHEHUIl; HHTEPIPETUPOBATH PE3YJIbTAT;
3HAKOMUTBHCS C UCTOPHEH pa3BUTUSI MAaTEMaTUKHU

YpaBHeHust u
HEPaBEHCTBA.
HepasenctBa. (12

q.)

UucnoBele HepaBeHCTBA U HX cBoicTBa. OObenuHEHUE U
MepeceyeHre YHUCIOBBIX MHOXECTB. UHCIOBbIE MPOMEXKYTKH.
OObenuHeHre U [EPECeUYEHUE  YUCIOBBIX  MPOMEXKYTKOB.
HEpPAaBEHCTBO C OJHON IepeMeHHOW. JIMHEilHble HepaBeHCTBa C
OJHOW mepeMeHHOM u wux pewmeHne. CuCTeMbl JIMHEWHBIX
HEPaBEHCTB C OJHOM MEpeMEeHHON u ux peuieHue. M3o0OpakeHue
pelIeHHs JIMHEHHOrO0 HEPaBeHCTBA W MX CHUCTEM Ha YHMCIOBOU

MPSIMOM.

dbopMynupoBaTh  CBOMCTBAa  YHUCIOBBIX  HEPABEHCTB,
WUTIOCTPUPOBATh  HUX  HAa  KOOPAWHATHOW  MPSAMOIA,
JOKa3bIBaTh alreOpanyecKku;
JOKa3bIBaTh ~ HEPaBEHCTBA
YHCIIOBOTO HEPABEHCTBA;
MPUMEHSITh CBOMCTBA HEPABEHCTB B XO/JIE PEUICHUS 3a/1a4; B
TOM YHCJIe JUTSl OLIEHKU 3HAYECHUSI BHIPAKECHUS;

O0OBSACHSATD, YTO SIBIISIETCS PELICHHEM HEPaBEHCTBA C OJIHOM
MEPEMEHHON U YTO 3HAYUT PEIINTh HEPABEHCTBO;

pemaTh JUHEHHBIE HEPABEHCTBA C OJHOM MEpPEeMEHHO,
n300paxaTh pelIeHne HEPaBeHCTBA Ha YUCIOBOM MPSMO;
NPUMEHATh TNpPU  PEIIEHUH  HEPABEHCTB  CBOMCTBA|
HEPaBEHCTB;

Ha OCHOBC OIIpCACICHUSA
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pelarb CUCTEMBl JIMHEWHBIX HEPAaBEHCTB, H300paxarb
pelICHUE CUCTEMBI HEPABEHCTB Ha YHCIIOBOM MPAMOM;
pemaTh JBOMHbIE HEPABEHCTBA.

OyHKIUU.
OcHoBHEIC
IIOHSITHSL.

YwucaoBeie

bynkimu. (14 4.)

[onsitne ¢pynkuuu. OOIACTH ONPEIEICHUS U MHOKECTBO 3HAUCHUI
¢yakuuu. CnocoOsr  3amanus  ¢ynkumid. ['paduk  pyHkmum.
CoiicTBa (hyHKIIMH, HX OTOOpaKeHHE Ha TrpaduKe.

Urenne u nocrpoenue rpapukoB (ynkuuid. [Ipumepsr rpadukos
(GyHKIMM, OTpakalolMX  peaJbHble  IpoLecchl.  (YHKIIHH,
ONMCBHIBAIOIINE TPSIMYI0 W  OOpaTHyI IPOIMOPIMOHAIBHBIC
3aBHCHUMOCTH, UX rpaduku. QyEkman Y=x%, y=x3, y=yx, y=K/X,

y=lxl.

OTIEPUPOBATH MOHATUSAMHE: (QYHKIHS, 00JIACTh ONPEACTICHHUS
¢ynknuu, oOmacte 3HaYeHWH ~(PyHKIMH, 3HAYCHHE
apryMeHTa, 3Ha4eHue QyHKIIHIH;

BBIUMCIIATh 3HAYCHUs QYHKIHHA, 3aJaHHBIX (OpMyTaMu
(p1 HEOOXOIMMOCTH HCTIOB30BATh KATBKYIISATOP);
COCTaBJIATH TaOIUIIbI 3HAYCHUH (PYHKIIUU;

CTPOUTH MO TOYKaM Ipaduku QpyHKIUN (OrpaHUYEHHO);
ONMCHIBaTh  CBOIiCTBA  (QYHKIMM Ha  OCHOBE €€
rpauyecKkoro NpecTaBlIeHuUs;

OMHKCHIBATH CBOWMCTBA JJIEMEHTAPHBIX (DyHKIMA: y=KX+Db,
y:XZ! y:X3’ y:\"lE’ y:k/X’ YZ|X|r

HaXOJMTh C MOMOUIBIO rpapuKka QYHKINH 3HAYECHHE OJTHOU
U3 paccMaTpUBAeMbIX BEIWYMH IO 3HAYEHUIO JPYyrou
(MpUOIN3HUTENBHO);

B HECJIOXKHBIX CIydasX BeIpaxarb (OpMyJION 3aBUCUMOCTD
MEX/1y BEJIMYNHAMU;

pacro3HaBaTh BUJIbl M3y4aeMbIX (YHKIIHI, COMOCTABISThH
CXEMAaTUYECKHU TMOJIO)KEHUE Ha KOOPIMHATHOW IUIOCKOCTH
rpagukoB GyHkimit Buma: y=kx+b, y=x?, y=x3 y=yz,
y=K/X, y=|x| ¢ cooTBeTcTBYIOIIEH POpMyIOii;
UCIOJIb30BaTh  (DYHKIIMOHANBHYIO  TEPMUHOJIOTHIO |
CUMBOJIHKY;

UCCIIEIOBATh MPUMEPHI ITPapUKOB, OTPAKAIOIIUX peabHbIe
MIPOLIECCHI U SIBJICHHUS;

MPUBOJUTH IPUMEPHI MIPOLIECCOB U SIBJICHUM C 3alaHHBIMU
CBOMCTBaMU;

3HAKOMHUTBCS C TOHATHEM HENpephIBHOM  (QyHKIMH;
paccMaTpuBaTh NPUMEPBI KYCOUHO 3aJIJaHHbIX (QYHKIUH;

IToBTOpEeHUE 51
o6o6menue. (6 4.)

[ToBTOpEHUE OCHOBHBIX MOHATHI M METOJIOB KypCOB 7 U 8 KJIACCOB,
000011eHrE 3HAHUHA.

BbIOMPATh, NMPUMEHATh, OLEHUBATH CIIOCOOBI CPaBHEHMS
qucel, BBIYUCIEHHWH, TNpeoOpa3oBaHUil  BbIpaKEHUH,
pelIeHUs] ypaBHECHMUI;
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OCYILECTBJISATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUN U

CaMOIIPOBEPKY pe3yibrara BBIYUCJIEHUH,
peoOpa3oBaHUil, HOCTPOEHUI;

pemaTes 3aJadud M3  PEANBHOM KU3HH, IPUMEHATH
MAaTeMaTUYCCKUEC 3HAHUA U PCIICHHA 3aaa4 U3 APYIrux
PEMETOB;

peiiatb TEKCTOBBIC 3aAa4d, CpPaBHUBATD, BI)I6I/IpaTI)

CrocoObI peleHus 3a/1a4u.

9 kiaacce

(3 waca B Heeo, Becero 102 yaca)

Ha3zBanmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoOBHOE coep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00yYAKOIIHUXCH

4acoB)
Yucna y [IpubmmkEéHHOEe 3HAYEHHWE BEIUYWHBI, TOYHOCTH MPUOIMKCHHS. OOBSICHATh TIOHSITHUS TPUOMIDKEHHOE 3HAYEHUE M €ro
BBIYUCIICHUSI. Oxpyrnenune umcen. Ilpukuaka W OIEHKAa  Pe3yJabTaTOB TOYHOCTB;
JlelicTBuTenbHbIE | BhIUMCAEHUH. [lorpentHocTh MpuOIKEeHUS. WCIIOJIb30BaTh pa3Hbie (HOPMBI 3alMUCH TPHOIMKECHHBIX

yucia. (9 u.)

3HAYCHHI;

aHAIM3UPOBAaTH W JeNlaTh  BBIBOJBI O  TOYHOCTH
OpUOIMKEHUS JIeHCTBUTENBHOTO 4YHCIA MPH  PEHICHUH
3ajad;

BBIYHCTISITH A0CONIOTHYIO U OTHOCUTENIBHYIO MOTPEIIHOCTH
MIPUOJIMIKCHHUS;

OKPYTJISITh JIEHCTBUTENbHbBIC YHCIIA, BBITIOIHATh MPUKHUIKY]
pe3ynpTaTa BBIYMCICHHM, OIEHKY 3HAYCHWH YHCIOBBIX|
BBIPAKCHUM.

YpaBHeHUs y
HEpaBEHCTBA.
YpaBHeHus c
OJIHOU

Jluneitnoe ypaBHeHue. PelieHue ypaBHEHUH, CBOIAIIMXCS K
nuHerHbIM.  KBanpatHoe ypaBHeHue. PemieHue  ypaBHEHUH,
CBOJSIIMXCA K KBagpaTHbIM. bukBanparusie ypaBHeHus. [Ipumepsl
peuieHuss  ypaBHEHUN  TPETbel U 4YETBEPTOM  CTENECHEH

ONPCACIIATh CTCIICHD LCJIOT0 YPABHCHUA,

pacino3HaBaThb LEJIbIC U I[pO6HBIe YPpaBHCHUS;

peuiaTtb JIMHEWHEIE U KBaJApAaTHBIC YPaBHCHUA, YPABHCHU,
CBOIAIMMUECA K HHUM, HpOCTCfII.HPIC L[pO6HO—paI_II/IOHaJ'IBHHC
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nepemenHoi. (14

9.)

pa3loKeHueM Ha MHOKUTENH. PemieHue IpoOHO-palMOHATBLHBIX
ypaBHeHUi. PemieHuMe  TEKCTOBBIX  3amad  anreOpanmyecKuM
METOJIOM.

YpaBHEHUS;
pemarb yYpaBHEHUs TPETbEH U YETBEPTOM CTENEHU C
IOMOUIBI0 pA3JOKEHUS Ha MHOXHUTEIU U BBEACHUS
BCIIOMOTATEJIbHBIX ~ TIEPEMEHHBIX  (METOJ  3aMEHBbI
NEPEMEHHOI), B YacCTHOCTU peuiarb OHKBaapaTHbIE
YpaBHEHUS;

pemarts ApOOHO-pallMOHANIbHBIE YPAaBHEHHUS, CBOJS HX K
L[EJIbIM YPABHEHUSAM C ITOCIEAYIOLIEH TPOBEPKON KOPHEH;
HaXOJUTh 00JacTh JOMYCTUMBIX 3HAYEHHM NMEepeMEeHHOU B
JpOOHO-pallMOHAIBHOM YPaBHEHHMH, COTJIACOBBIBATh KOPHY|
ypaBHeHus ¢ O/13;

npeiaraTh BO3MOXKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3amad, oOCyXKIaTb WX U pelaTh TEKCTOBbIE 3a/laud
Pa3HBIMH CIIOCOOAMH;

3HAKOMUTHCS C UICTOPHEH pa3BUTUSI MaTEMaTHKH.

YpaBHeHust u
HEPaBEHCTBA.
Cucremsl
ypaBuenmii. (14

9.)

JluneiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.
[ToHsiTHe cHUCTEMBI TUHEUHBIX YPAaBHEHUH C IByMs MEPEMEHHBIMU.
Pemenne cucrem JIMHEWHBIX ypaBHEHHM CIIOCOOOM ITOJICTAaHOBKH,
cnocobom cnoxxkeHus. ['paduueckwii MeToa pEIICHUS CHUCTEM
JIMHEMHBIX YpaBHEHUM C ABYMsA NepeMeHHbIMH. PemieHue 3amaud c
MIOMOIIIBIO CUCTEM JIMHEHHBIX YPAaBHEHU.

MOI0UPATh TIPUMEPHI TTAp YHCEI, SBJISIONINXCS PEIICHUEM
JMHEWHOTO YPaBHEHUS C IBYMS MTEPEMEHHBIMH,
HAXOJUTh IIeJIbIe PEIIeHUs IMyTéM mepedopa;
BBIpQXaTh W3  JIMHEHHOTO  ypaBHEHUS  C
NIEPEMEHHBIMH OJ/IHY IEPEMEHHYIO Uepe3 IPYTyIo;
CTPOUTH B KOOPJMHATHON TUIOCKOCTH TpaduK JIMHEWHOTO
ypaBHEHHS C  JBYMS  IEPEMEHHBIMHU;  IOJB3YsCh
rpaduKoM, IPUBOJAUTH IIPUMEPHI PEIICHUST YPABHEHUS;
pas3nyaTth NnapauiebHbIC U MEPECEKAIOIINECs PSIMBIC 110
UX YPaBHCHUSM;

UCCIICIOBAaTh BOINPOC O KOJMYECTBE PEIICHHH CUCTEMBI
NIBYX JIMHEHHBIX YpaBHEHUI HAa OCHOBE (DYHKIIMOHAJILHO-
rpadu4ecKux MpeCTaBICHUN YPaBHCHUS;

UCIIOJIb30BaTh TPAPUUECKH METOJ JUIsl PEIICHHUS CUCTEM
JUHEWHBIX ~ YpPaBHEHUH ¢  JBYMS  IIEPEMEHHBIMHY
(orpaHUYEHHO);

peliaTth CUCTeMbl ABYX JTUHEHHBIX YpaBHEHHUU C JABYMs
MEPEMEHHBIMH TOJICTAHOBKOMN U CIIO’KEHUEM;
COCTaBIIATh M pelaTh YpaBHEHHE WU

JBYMsI

CUCTEMY
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YPaBHEHUH II0 YCJIOBHUIO 3aJa4d, HUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJaud  IIOJyYECHHBIN
pe3yJIbTar.

YpaBHeHust
HEPaBEHCTBA.
HepaseHncraa.
(16 1.)

u

KBagparHble HEpaBEHCTBA U UX PELICHHUE.
Pemrenne HepaBeHCTB METOIOM MHTEPBAJIOB.

yuTaTh, 3alUCbIBaTh, IOHUMAaTh, HHTEPIPETUPOBATD
HEPaBEHCTBA; UCII0JIb30BATh CUMBOJIUKY U TEPMUHOJIOTHUIO;
BBIIIOJIHATH IIPE0Opa3oBaHUs HEPABEHCTB, MCIIOJIb30BaTh
Juis IpeoOpa3oBaHMs CBOMCTBA YUCIIOBBIX HEPABEHCTB;
pacro3HaBaTh JIMHEHHbIE U KBaJpaTHbIE HEPABEHCTBA;
pemiarb KBaJ[paTHbIE HEpaBEHCTBA, HCIIOJIb3YS
rpaduueckue npeacTaBIeHUS;

pemath KBaJpaTHbIE HEPaBEHCTBA M HEpPAaBEHCTBa OoJee
BBICOKOW CTENEHH METO/I0M UHTEPBAJIOB;

peliaTh CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOUIUX KBaJpaTHOE
HEPaBEHCTBO;

OCBauMBaTh U TPUMEHSATh HEPABEHCTBA NpPHU PELICHUH
pa3IMyYHbIX 3azad, B TOM qHUCIIe
IIPAKTUKO-OPHUEHTUPOBAHHBIX.

OyHKIWY.
9.)

(16

Ksangparnunas gynkmus, e€ rpadux u cBoiictsa. [lapabdomna,
KOOpPJMHATHI BEPILUHBI 1apaboJibl, 0Cb CAMMETPUU MapadOJIbl.
Crenenabie PyHKIMM C HATYpAJIbHBIMH TOKa3aTeIsIMU 2 U 3, X
rpaduku u cBolicTBa. ['padmyeckoe pemeHne ypaBHEHUH.

pacmo3HaBaTh KBaIpaTUIHYIO (DYHKIIHIO IO (hopMyIie;
UCCIIEIOBATh M OMMCHIBATh CBOIMCTBA (PYHKIIMK y=ax? IIpH a
>0 u npu a < 0 u QyHKIKH y=ax2+n u y=a(x-m)2;

CTPOWTh W  HW300pakaTb  CXEMaTHYeCKH  rpaduku
KBaJPAaTHYHBIX (YHKIWH, 3aJaHHBIX (opMyliaMu BHIQ
y=ax?, y=ax’+n, y=a(x-m)?, y=a(x-M)?+N ¢ NOMOMIBIO
m1abJI0HOB T1apaboJIbI;

BBIABISATH W 0000mare  ocoOeHHOCTH  Tpaduka
KBaJpaTu4HOM GyHKIMHU Y = ax2 + bX + C;

OTIpe/IeNSITh KOOPAWHATHI BEPIIMHBI TapadoJibl, OCh ¢
CUMMETPHH, HAIlPaBJICHUE BETBEH;

cTpouTh rpaduk GpyHKINM, 3a0aHHON (OpMysIOii BUaa Y =
ax2 + bx + c;

MPUBOJUTH TPHUMEPHl KBAAPATUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HH, (PU3UKH, TEOMETPHH;

pacrosHaBaTh (yHKIHIO y=ax°;

O0OBSCHATh PACMOJIOKEHHE Ha KOOPIAMHATHOMN TMIIOCKOCTH
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rpaguka;
® JCIOJIb30BaTh (GyHKIMOHATBHO-TpapUUECKIe
NPEJCTAaBJICHUS ISl PEIICHUS ¥ UCCIICIOBAHUS YpaBHEHUI,
® aHANM3UPOBATh W TIPUMEHATH CBOWCTBA H3YYEHHBIX
(GyHKUMH JUIs1 UX TOCTPOEHHUS.

Hucnosbie [TonsiTue YUCIJIOBOM MOCJIEN0BATEIBHOCTH. 3ajmaHue | ® oOCBaMBaTh W TPUMEHSTh MHJIEKCHBbIE 0003HAYCHUS,
MOCJICJIOBATENIbH | IMOCIICIOBATEIILHOCTH PEKYppeHTHOU (dopMynoit u  dopmymoit CTPOUTHh PEYEBBIC BBHICKA3BIBAHUS C HCIIOJIH30BAHUEM
octH. (15 1.) Nn-rouneHa. ApudmeTuyeckas M TeoMeTpHYecKas MPOTrPECcCHH. TEPMUHOJIOTHH, CBSI3aHHOM c MOHSITHEM
¢dopMynel N-ro  ujeHa apuMETHYecKOM M TeoMeTpUYecKOu IIOCJIEI0BATEIIHOCTH;
MpOrpeccuii, CyMMbI TMEpPBBHIX N wWieHOB. M300paxkeHne YICHOB | ® aHAIM3UPOBATH bopmymny n-ro YjeHa
apuMETUYECKOH M TEeOMETPHUYECKOW MPOTrpeccuil TOYKaMH Ha MOCJIEIOBATEILHOCTH WM PEKYPPEHTHYIO (QOpMylny H
KOOPJIMHATHOM TUIOCKOCTH. JIMHEWHBIH W HSKCIOHEHIHUAIbHBIN BBIUUCIIATh YJIEHBI TMOCIEIOBATEIBHOCTEN, 3aJIaHHBIX
poct. ClOKHbIE NIPOLEHTHI. 3TUMU OopMyIamu;
® YCTAHABIMBAaTh  3aKOHOMEPHOCTH B  IOCTPOEHUU
MOCIEIOBATEIbHOCTH,  €CIM  BBIUCAHBl  TEPBBIE

HECKOJIBKO €€ YJICHOB;

® pacrno3HaBaTh AapuU(METHUYECKYI0 M TE€OMETPUUYECKYIO
MIPOrPECCUU TIPU Pa3HBIX CIIOCO0axX 3a/1aHus;

® pelaTh 33Ja4d C UCIHOJIb30BaHHEM (GopMya N-ro ujieHa
apuMETUYECKOW W TEOMETPUYECKONW  IPOrPECCHi,
CYMMBI IEPBBIX N YJIECHOB;

® u300paxkaTb 4JIEHBI MOCIEAOBATEIbHOCTH TOYKAMU Ha
KOOPJIMHATHOM TUIOCKOCTH (OTPaHUYEHHO);

® paccMaTpuBaTh IPUMEPHl MPOLIECCOB U SBICHUU U3
peaNbHON KU3HHU, WUIIOCTPUPYIOIINE HW3MEHEHUE B
apuMeTUYecKoil  MpOTpeccHH, B T'€OMETPUUYECKOM
MIPOTPECCUU;

® peuiaTth 3a/1a4u, CBSI3aHHbIE c YU CJIOBBIMU
MOCJEI0BATEIbHOCTAIMU, B TOM 4YHCIE 3aJaud U3
peaTbHOM KU3HU;

® pemiaTh 3a/ayd Ha CJOKHBIE NPOLIEHTHI, B TOM YHCIE
3aladyl W3 pealbHON TMpakTUKU (C HUCHOIB30BAHUEM
KaJIbKYJIATOPA);

® 3HAKOMUTHCS C UCTOPUEN pa3BUTUS MATEMATHKHU.
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[ToBTOpEHME,
0000111eHNE,
cUCTeMaTH3aLus
3HaHui. (18 4.)

Uucna wu BbluMcieHus (3amuch, CpaBHEHUE, JICUCTBUS

C

JEUCTBUTEIBHBIMU  YMCIIAMM, 4YHUCJIOBas IpsMas; IPOLCHTHI,
OTHOLIEHMSI, MPONOPLUHU; OKpYIJIEHUE, NPUOIMKEHUE, OLIEHKA;

pelieHne TEKCTOBBIX 3a7a4 apu(hMETUUECKUM CIIOCOOOM).

OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJAMHOXKECTBO,
OIlepalliy HaJl MHOKECTBAMU;

UCTIOJIB30BaTh TpauyecKoe MpeCcTaBICHHEe MHOXKECTB
JUI ONMCaHUSl pEallbHbIX IPOLIECCOB U SIBJICHUH, IpU
pelIeHn  3a/1a49 U3 APYruX yIeOHBIX TPEIMETOB;
aKTyaJIu3UpoBaTh ~ TEPMHUHOJOTHMIO M OCHOBHBIE
JEICTBUS, CBSI3aHHBIE C YUCIIAMU: HATYpaJbHOE YHUCIIO,
IIPOCTOE€ U COCTAaBHOE YUCIHA, JAEITUMOCTb HaTypalbHbBIX
yHcelsl, NMPU3HAKU JEIUMOCTH, II€JI0€ YHCIO0, MOJIYJb
yuciaa, OOBIKHOBEHHass H  JECATHUYHas  Jpolw,
CTaHJApTHBIN BUJ Yncia, apuMeTHYeCcKuil KBaipaTHbIN
KODEHb;

BBINIOJIHATh JIEUCTBUS, CPaBHUBATH U YIOPSIOYUBATH
4yucia, IPeICTaBIATh YUCIIa HAa KOOPJIWHATHOM NMPSIMOMH,
OKPYTJISITh YHCTIA;

BBITIOJTHATh ~ NPUKUAKY U
BBIYHCIICHHI,

pemaTh TEKCTOBBIE 3371a4H apU(PMETHIECKUM CITOCOO0OM;
pemaTh NpakTUYECKHUE 3a7a4d, COAEPKALIUE MPOLIEHTHI,
JIOJIM, YacTH, BbIpaKarOU[Me 3aBUCHUMOCTU: CKOPOCTb—
BpEMS—PACCTOSIHUE, [IeHA —KOJINYECTBO — CTOUMOCTb,
00BEM pabOThI — BpeMs — MPOU3BOIUTEILHOCTD TPYAA;

OLIEHKY  pe3yJjbTaTa

pa36HpaTL PEAIbHBIC KHN3HCHHBIC CUTyaluu,
(bOpMyanOBaTB HUX Ha A3BIKEC MaTcéMaTHKH, HaXOAUTb
pEUICHUC, IIPUMCEHAA MaTeMaTHYeCKHI arirapar,

HMHTEPIPETHPOBATH PE3yNbTaT.
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IIPUMEPHAS PABOYAS ITPOIT'PAMMA 11O YYEBHOMY KYPCY
«I'EOMETPUS»

Conepxanue yueOHoro kypca «I'eomerpus»
7 kaace

Havanenubie monstus reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Bunsl  yrnoB. BepTukanbHble U CMEXHbIE yIibl. buccekTpuca  yria.
[TapamienbHOCTh U NEPIEHANKYISAPHOCTD MPSMBIX.

OCHOBHBIE TIOCTPOECHHUSI C MOMOILIBI IUPKYJIS U JIMHEHUKH. TpEyrojpHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W pPaBHOCTOPOHHUM  TpeyroibHHKU. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa M TpHU3HAKU paBHOOEAPEHHOro TpeyroibHuka. [lpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpolicTBa W NpU3HAKM HNapaUienbHBIX HpsMbiX. Cymma  yrioB
TPEYroJibHUKA. BHEIIHKE YIUIBI TPEYTOJIbHUKA.

IIpsitMmOyroyibHBI  TpeyrosibHUK. (CBOMCTBO MEIMAHBI IPSMOYIOJBHOTO
TpEYrojibHUKa, MNPOBEAEHHOMW K  TUIOTeHy3e.  IIpu3Hakm  paBeHCTBa
IIPAMOYTOJILHBIX TPEYTONBHUKOB. IIpAMOYTONIBHBIN TpeyroibHuk ¢ yriom 30°,

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOMU, Teopema o0 O0JIblIeM yriie U 00JbIIel CTOPOHE TPEyroJIbHUKA.

OKpyX HOCTb U KpYT, XOp/ia U IUaMETP, UX CBOWCTBA.

8 kiace
[TeprieHAMKYIISIp U HAKJIIOHHAS.
I'eomerpuueckoe MecTo TOUYeK. buccektpuca yrma U CepeIHHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.
JlomaHasi, MHOroyroiapHHUK. YerblpéxyrogbHuku. llapamnenorpamm, ero

MpPU3HAKA U CBOWCTBA. YacTHbIE cilydad NapaieorpaMMmoB (IIPSMOYTOJbHUK,



pomO, KBajpaT), X MPU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKasi Tpamerusi, €
CBOWCTBA U NpuU3HaKU. IIpsaMoyrosbHas tpamneuus.

CumMmerpuunbie (urypel. OCHOBHBIE CBOICTBAa OCEBOM CHMMETPHUH.
[TpuMepsl CHMMETPUN B OKPYKAIOIIEM MHUPE.

Meton yaBoeHus Meauansl. LleHTpanbpHas cuMMETpHs.

Teopema ®aneca u TeopemMa 0 MPONOPLUUOHATBHBIX OTpe3kax. LleHTp macc
TPEYroJibHUKA.

CpoiicTBa mmomazneil reomerpudeckux ¢uryp. DopMynsl s TUIOMAIH
TpPEeyrojibHUKa, NapajuiesorpaMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaaeH
NOJI0OHBIX QUTYD.

Brraucnenue uromaaei TpeyroJbHIKOB U MHOTOYTOJIBHHKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa mnpu pemeHUH
NPAKTUYECKUX 3a]ad.

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB.

[Togobue TtpeyroabHuKOB, Ko3(pdunmeHT mnomodusa. [IpuzHaku MmogoOuUs
TpeyrodbHUKOB. CpeaHsisi JUHUS TpeyrojibHuka. [lpumenenue mnomobus mpu

pEIICHUH MPAKTUYECKHUX 3a]1ay.

9 kJacc

CuHyc, KOCHHYC, TAaHI€HC OCTPOTO yrila MPSIMOYTOJIBHOI'O TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYeCKHe (YHKIUH
YIJIOB 830°,45° 160°.

B3anmHoe pacnonoxeHne OKpyKHOCTH U npsmou. KacarenpHas u cekymas
K OKpyXHOCTU. OKpYyXHOCTb, BIHCAaHHasg B Yyrojl. BmucaHHas W omnucaHHas
OKPY>KHOCTH TPEYTOJIbHHUKA.

BrnmcanHbple M UEHTpPAIBHBIE YIJIbI, YIOJd MEXIYy KacaTeIbHOW U XOPAOM.
Yrael  Mexay ~XoplaMM W CEKylIMMHU. BrnucaHHble W OINHCAHHBIE
YEThIPEXYTOIbHUKH. B3anMHOE pacnosoxeHne IByX OKpyxHocteil. Kacanue

oKpyxkHOCTeH. OOIIHEe KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.
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Teopema O MHpPOU3BEAEHUU OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOM.

Bektop, anmHa (MOOydb)  BEKTOpa, COHANpPaBJICHHBIE  BEKTOPHI,
MPOTUBOIIOJIOKHO  HANpaBiICHHbIE  BEKTOPbL,  KOJJIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOpPOB, Omepanuu HajJ BekTopaMu. CpeaHssi JUHUS Tpaneuuu.
Pa3noxkeHne BekTOpa MO JBYM HEKOJUIMHEApPHBIM BeKTOpaM. KoopauHatel
BEKTOpaA.

JlexapToBbl KOOPAMHATHI Ha MJIOCKOCTU. YPAaBHEHUSI MPSAMOM U OKPY>KHOCTHU
B KOOpJIMHATAX, NMEPECEUCHUE OKPYKHOCTEH M MPSIMBbIX. MeToJl KOOpAUHAT U €ro
npUMEHEHHE.

Cunyc, KocuHyc, TaHrenc yrioB or O go  180°.OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIECTBO. DopMmysbl mpuBeEHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHUHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

CkansipHoe NMpoOU3BEAEHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKICHUS IJIMH U
YTJIOB.

[IpaBriibHBIE MHOTOYTOJIBHUKU. JlmuHA OKpyxkHOCTH. [pagycHas wu
paguaHHas Mepa yIya, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUSI TUIOCKOCTH U BHYTPEHHHE CHMMETpUM (UTYp (3JI€MEHTapHbIC

npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

Ilnannpyemble mpeAMeTHbIE Pe3ybTAThI OCBOCHHS YU4e0OHOI0 Kypca
«['eomeTpus»
7 kJj1acc
° Pacrio3naBaTh M3yueHHBIE T€OMETpUYECKUE (UTYPBHI, ONMPEACIATh UX
B3aMMHOE PAacCIOJIOKEHHE, HM300paKaThb TeOMETPUUYECKHE (PUTYPBI; BBHIMOIHSITH
YEPTEKU IO YCIOBHIO 334K,

L] HU3MCPATH JIMHEUHBIC U YIJIOBBIC BCJIMYHUHBI,
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° pelIaTh 3a/1a4i Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIUYHH YTJIOB;

° nenaTth TpyOyIo OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJTUYUH MPEAMETOB B
peasbHON JKM3HU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB; pa3auyaTh pa3Mepbl ITHUX
00BEKTOB 1O MOPSJIKY BEIUYHHBI,

° CTPOUTH YEPTEIKH K TEOMETPUUECKUM 3a7adyaM;

° MOJIb30BAThCSl MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BATh
MPU3HAKK U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBLHUKOB TP PEIICHUU 3a]1a4;

° NPOBOAUTH  JIOTUYECKHWE  PACCYXKJICHUS  C  HUCIOJb30BAHUEM
T€OMETPUUECKUX TEOPEM;

° MOJIb30BAThCS MpU3HAKAMU paBeHCTBA MPSMOYTOJBHBIX
TPEYroJIbHUKOB,  CBOMCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4;

° ONpeAesiTh NMapaICIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE
o0Opa3yeT ¢ HUMH CEeKyIllas;

° pemiarh 3a7a4u Ha KieT4aTon Oymare;

° NPOBOAUTH BBIYUCICHUS M HAaXOJIWUTh YHCIOBbIE U OYKBEHHBIC
3HAQYEHUSI YIJIOB B I€OMETPUYECKHX 3a/1adyax C HMCIHOJIb30BAHHEM CYMMBbI YIJIOB
TPEYrOJbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX TMpPHU TIEPECEUCHUU JIBYX
napajuieNbHbIX NPSIMBIX CEKYILEH;

° pemaTh MpakTHYECKUE 3aa4 Ha HAXOKJIECHHUE YIJIOB;

° dbopMynupoBaTh OMpENeNeHUsT OKPY)KHOCTH U Kpyra, XOpAbl H
IMaMETpa OKPYKHOCTH, MOJIb30BATHCSA HUX CBOMCTBAMM; YMEThb NPUMEHSTH 3THU
CBOWCTBA MPH PEIICHUH 3a/1a4;

° IIOJIb30BAThCSl MPOCTEMIIUMHU TE€OMETPUUECKUMH HEPABEHCTBAMHU,
MMOHUMATh UX MPAKTHYECKUN CMBICIT;

° IIPOBOJAUTH OCHOBHBIE T€OMETPUUYECKHME NOCTPOCHUS C MOMOIIBIO

LUPKYJISL U TUHEUKH.

8 ki1acce

L] OHpeI[eJIHTB mapauiCJIbHOCTL IPsAMBIX C IIOMOIINBIO PAaBCHCTBA
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PaCcCTOSIHUN OT TOYEK OJHOU IPSAMOU 10 TOUYEK APYrou NMpsAMON;

° BJIAJIETh MTOHATHEM T'€OMETPUYECKOTO MECTA TOYEK;

° YMETh ONPEEHsATh OMCCEKTPUCY yIila U CepeIUHHBIA NePIEeHIUKYISAP
K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK;

° pacro3HaBaTh OCHOBHBIE BHUJbI YETBHIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
IIOJI30BATHCS UX CBOMCTBAMU IPU PELIEHUN FEOMETPUUECKUX 3a/1a4;

° IPUMEHATh CBOMCTBA TOYKHM IIEPECEUECHUS MEIWAaH TPEYroJbHUKA
(1eHTpa Macc) B pelieHuu 3a/1ay;

° BJIAJETh TOHSITUEM CpPEOHEH JIMHUU TPEYrOJIbHUKA, MPUMEHSTH €€
CBOMCTBO IpU PEUIEHUN FEOMETPUYECKUX 3a/aY;

° II0JIb30BaThCsl Teopemont dasneca U TEOPEMON O IMPONOPLUOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX JJI PELICHUS IPAKTUYECKHUX 3a/aY;

° OPUMEHSATh TNPU3HAKU MOAOOWS TPEYrOJIbHUKOB B  PEIICHUH
reOMETPUYECKUX 3a1a4;

° NoJb30BaThCs TeopeMolt [Indaropa as pemeHuss reoMeTpuuIeckux M
IPAKTUYECKUX 3a1a4;

° CTPOMTb MAaTE€MaTUYECKYIOMOJEIb B  IPAKTHYECKUX  3a/Jayax,
CaMOCTOSITEIbHO JI€JaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLINE JJIUHBI;

° BBIUUCIIATH (Pa3IUYHBIMU CIIOCOOAMM) IUIOIIAAb TPEYroJbHUKA U
IUIOIA I MHOTOYTOJIBHBIX (PUTYP (TONIB3YSCh, [I€ HEOOXOUMO, KAJIBKYJIATOPOM);

° BJIAJIeTh HOHATUAMHU MpeoOpa3oBaHUsl MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB MOJA00HBIX (HUTYD;

° MOJIb30BAThCSl CBOMCTBaAMHM MOA00MS NMPOU3BOJBHBIX (DUTYp, YMETbH

BBIYHCIISATD JUTMHBI U HAXOJUTh YTkl Y IOJOOHBIX QUTyD;

° NPUMEHATH CBOMCTBA MOJ00MS B MPAKTUYECKUX 3a/1a4aXx;

° YMETh MPUBOUTH IPUMEPHI TIOIOOHBIX (DUTYP B OKPYKAIOIIEM MHUPE;
° IIPUMEHSATH MIOJIyYCHHBIE YMEHHUS B IPAKTUYECKUX 3a]1a4aX;

o INPUMEHATh MOJIYYEHHbIC 3HAaHHS Ha IPAKTUKE — CTPOUTH

MaTEMaTUYEeCKUE MOJEIM JJIsl  3adad  peajlbHOM KW3HU W MNPOBOJUTH

COOTBCTCTBYIOIIHMC BBIYMCICHNA C IPUMCHCHHUCM HOI[O6I/I$I.
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9 kiacc

° BrnageTs MOHATHSMU CHHYCA, KOCHHYCa W TaHTEHCa OCTPOTO yrja
MPSAMOYTOJILHOTO TPEYTOJbHUKA; TMOJIB30BAThCS dTUMHU MOHATHAMU IS PEIICHUS
MPaKTUYCCKUX 3a]1aY;

° MI0JIE30BAThCS OCHOBHBIM TPUTOHOMETPHYECKHUM TOXKISCTBOM IS
HAXOXJICHUS COOTHOIICHUH MEKy TPUTOHOMETPUYCCKUMH BETUYHHAMU;

° BJIQJICTh TIOHSATHEM KacaTeIbHOW K OKPY)XKHOCTH, TIOJb30BaThCS
TEOPEMON O TMEePIEHIUKYISIPHOCTH KacaTeIbHOW W pajauyca, MPOBEAEHHOTO K
TOYKE KaCaHWs;

° IOJIb30BAaThCS  TEOPEMaMU O IPOMU3BEICHUU OTPE3KOB XOpH, O
IPOM3BEICHUH OTPE3KOB CEKYINMX, O KBaJAPaTe KacaTelIbHOM;

° BJIQJCTh  IOHATHUSAMH  BIOHCAHHOTO W  IICHTPAJbHOTO  yIJIa,
MCTIOJIh30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, yriIaX MEXIY XOpAaMu (CeKYITHIMH )
M yTJIe MEXTy KacaTeIbHOW U XOPI0H MPH PEIICHUH T€OMETPUISCKUX 3a/1a4;

° BJIAJIETh TIOHSITHEM OIUCAHHOW OKOJIO TPEYTrOJIbHUKA OKpPY)KHOCTH,
yMeTh HAaXOAHUTh €€ IIECHTP;

° MoJIb30BaThcsl  (pakTaMuM O TOM, YTO OHCCEKTPHUCHI  YIJIOB
TPEYTOJIbHUKA TIEPECeKaroTCsl B OJHOW TOYKE, W O TOM, YTO CEpeIUHHBIC
HEePIECHANKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHON TOUKE;

° BJIQJICTh TIOHSITHEM OIMUCAHHOTO YETHIPEXYTOJIbHUKA, TNPUMEHATH
CBOICTBA OMKMCAHHOTO YETHIPEXYTOJILHUKA TIPH PEIICHUU 33]1aY;

° MOJIb30BAThCSl  BEKTOpAMH, TIOHMUMATh WX TEOMETPUYECKUU W
(bu3nUecKuii CMBICH, TPUMEHAITh UX B PEIICHUU T€OMETPUUYECKUX U (PU3HUECKHUX
3ajay;

° BJIQJICTh TIOHATHEM CpEAHEH JMHUM Tpamnenuu, NPUMEHITh ¢
CBOMCTBO MPH PEIICHUH Te€OMETPUUECKIX 3a/1a4;

° NPUMEHSTh TONMy4YeHHBbIC 3HAHWA Ha TMPAKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJCNH I 3aJad  peaJbHOW JKU3HM W TPOBOJHTH

COOTBCTCTBYIOIINC BBIYHUCIICHUA C IPUMCHCHUCM HOI[O6I/I$I U TPUTOHOMCTPHUICCKUX
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(GyHKUIUH (OJB3YACH, TI€ HEOOXOJUMO, KAIbKYJIITOPOM).

° 3HAaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHl MPSAMOYTOJILHOTO TPEYroNbHUKA («pEIIeHHEe
MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY);

° HaXOAUTh (C TIOMOUIbIO KAaJbKYyJIATOpA) JUIMHBI M YIJBL  JUIS
HETaOJNYHBIX 3HAYCHUH;

° UCIIOJIB30BATh TEOPEMBI CHUHYCOB M KOCHUHYCOB JJIsi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEyrOJbHUKOBY), MTPUMEHSTh
UX MPHU PEIIEHUH F'€OMETPUYECKHX 3a/aY;

° IPUMEHATh CKAISIPHOE NPOW3BEICHHE BEKTOPOB MJII HAXOMXKICHUS
JUTUH U YTJIOB;

° N0JIb30BAThCSI METOJIOM KOOPJAMHAT Ha IJIOCKOCTH, TPUMEHATH €ro B
PELICHUN T€OMETPUUECKUX U NPAKTUYECKUX 3a/a4;

° BJIaJICTh  MOHSATHUSIMU  IPABUIBHOTO  MHOIOYIOJIbHMKA,  JJIMHBI
OKPYKHOCTH, JUIMHBI JYTHW OKPYKHOCTM M paJMaHHOM MEPBl yria, YMETh
BBIYMCIIATh IUIOLIAJAb Kpyra M €ro 4acred NPUMEHSTH I[OJyYCHHBbIE YMEHHUS B
IIPAKTUYECKUX 3a/a4ax;

o HaXOAUTh OCU (WM TEHTPbI) CUMMETpUU (Uryp, NPUMEHATH
JNBH>KEHUS TUIOCKOCTH B ITPOCTEUIINX CIIyYasiX;

o IIPUMEHATH [OJIYyYEHHbIC 3HAaHHMS Ha IIPAKTUKE — CTPOUTH
MAaTEMaTHYECKUE MOJEIM Ui 3a4a4  pealbHOW JKW3HU W IPOBOJUTH
COOTBETCTBYIOILIME BBIUMCICHUSI C IPUMEHEHUEM TPUTOHOMETPUUYECKUX (YHKIUI

(ToNB3ySCh, TIC HEOOXOAMMO, KAJTbKYISITOPOM).
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TemaTnuyeckoe mIaHUpPoOBaHUeE MO Y4eOHOMY Kypcey «I'eomerpus»

7 Kiaace

(2 yaca B Henesn10, Bcero 68 yacon)

Ha3zBanue
pasaena
(Tembl) Kypca
(4uCyI0 YacoB)

OcHoBHOE CoaepiKaHue

OcHOBHbIE BHIbI JIeSITEJILHOCTH Oﬁy‘{aIOllIl/IXCﬂ

Hauanbnasie
T€OMETPUYUECKHIE
ceegenus. (14
4acoB)

[IpocTeiimme reomerpuyueckue OOBEKTHI: TOUYKA, MpsAMasi, OTPE30K,
JIy4, YroJi, MHOTOYTOJIbHHK, JJOMaHas.
PaBencTBO reoMeTpudecKux QUTyp.
CpaBHEHHE OTPE3KOB U YIJIOB.
N3Mepenne OTpe3KOB: [JIMHA OTPE3Ka,
W3MEPUTEIIBHBIE HHCTPYMEHTHI.
W3mepenue yrios: rpaaycHas Mepa yria, U3MEpEHHE YIJIOB Ha
MECTHOCTH.

[lepneHuKynsipHbIE NpsSMBIE: CMEXHbIE U BEPTUKAJIBHBIC YIJIbI,
MEPIEHIUKYISIPHBIE TpsMbIEe, IOCTPOCHHE NPSAMBIX YIJIOB Ha
MECTHOCTH.

PaboTa ¢ mpocTeHImumMu 4epTerKaMu.

[IpakTuueckue 3a7aHus U 3a/1a4u.

€IMHULIBI U3MEPEHUS,

(bopMynupoBaTh OCHOBHBIE MIOHSATHUS U ONIPENIEICHMUS;
pacrio3HaBaTh, HM300pakaTb W 0003Ha4YaThb H3y4YCHHbBIE
reoMeTpuueckue (Urypbl, OIpeneisTh HX B3aUMHOE

pacroJioKeHue,
BBINOJIHATH YEPTEXK 110 YCIOBUIO 3a/1a4U;

MPOBOJIUTH  TMPOCTEHINIME TIOCTPOCHUS C  IOMOIIBIO
JIMHEHKU,

U3MEPSITh JTUHEHHBIC u YTJI0BBIE BCITMYMHBI

FEOMETPUYECKUX U MPAKTUUYECKUX OOBEKTOB C MOMOIUIBIO
U3MEpPUTENbHBIX MHCTPYMEHTOB (JIMHEIKa, MacuiTaOHas
JUHEeHKa, pyJaeTKa, TPAHCIOPTUP, YEPTEKHBIN YTOIbHUK);
OTPENENIATh «HAa IJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MIPOBOAUTH IPYOYIO OIICHKY UX Pa3MEPOB;

peliath 3aJadyd Ha BBIYUCICHHE JJIUH OTPE3KOB H
BEJIMYMH YIJIOB;

pemiatb  3aJayd  Ha  B3aUMHOE  PACIOJIOKEHUE
FEOMETPUYECKUX PUTYD;

OPOBOAWTh  KiacCU(UKAMIO  YIJIOB,  BBIYUCIATH
JUHEHHBIE W YIJIOBblE  BEJIMYMHBL,  IPOBOAMUTH

HeO6X0)II/IM]':>Ie JAOKa3aTCIIbHBIC PACCYKIACHUAA,
3HAKOMUTEBECA C HCTOpHeﬁ Pa3BUTHA T'COMCTPUH.




TpeyroJibHUKY.
(22 yaca)

TpeyroJIbHUK U €ro JIEMEHTBHI.

[IoHATHE O paBHBIX TPEYTrOJIbHUKAX U IIEPBUYHBIC IIPEICTABICHUS O
PaBHBIX (KOHTPY’HTHBIX) (UTypax.

Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB.

[lepneHuKyIIsIp K NPSMO.

Menuana, OMCCeKTprca U BRICOTA TPEYT OJIbHUKA.

PaBHOOCIpEHHBIN TPEYTOJBHUK M €r0 CBOMCTBA. PaBHOCTOpPOHHUI
TPEYrOJIbHUK.

OKpY>XHOCTb.

[TocTpoeHnus HUPKyIeM U JIMHENKOM.

[IpuMepsl 3a1a4 Ha TOCTPOEHHUE.

pacro3HaBaTh Ha TOTOBBIX YEPTEKAX TPEYrOJIbHUKH, TTAPbI
PaBHBIX TPEYTOJIbHUKOB (C YKa3aHUEM IPHU3HAKOB);
BBINOJIHATh KPAaTKYI 3aluCh W YEPTEXK 110 YCIOBHIO
3a/1a4u;

BBIBOJIUTh  CJIEICTBHUS  (PAaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB;

(dopMynupoBaTh OIIPENETICHUS:
TYINOYTOJIBHOTO,  MPSIMOYTOJIBHOTO,
PaBHOCTOPOHHETO TPEYTrOJbHUKOB; OMCCEKTPHCHI,
BBICOTBI, ~ MEIWAHbl  TPEYrOJIbHUKA;  CEPEIMHHOrO
MEPIICHINKYJISIpA OTPE3KA; IEPUMETPA TPEYT OJbHUKA;
M3ydaTh AJITOPUTM MOCTPOCHUS METUAHBI, OMCCEKTPHUCHI U
BBICOTHI TPEYTOJIbHUKA;

dbopMyTHpOBaTh CBOMCTBA M MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA;

AQHAIM3UPOBATh PUCYHKH M pPEIIaTh 3aJadyd 1O TOTOBBIM|
yepTekaM;

IMPUMEHATh U3YYEHHYIO TEPMHUHOJIOTHIO U CHUMBOJUKY IpU
3alMCH PELICHUI;

CTPOUTH  YEpPTEXH, pemaTb 3aJaud C
HAaXOKJICHUs PAaBHBIX TPEYTrOJIbHUKOB;
pacro3HaBaTh Ha YepTexax U M300paxkaTh OKPY>KHOCTh U
€€ DIIEMEHTBHI;

peliaTh OCHOBHBIE 33/1a4M HA MOCTPOEHHUE: YIJIa, PAaBHOIO
JAHHOMY;  CEpPEeIMHHOr0  NEpPHEHAMKYJIsApa  JaHHOIO
OTpe3Ka; MPsSMOM, MPOXOJALIEH 4Yepe3 NaHHYI0 TOUKY M
NEPIEeHIUKYIAPHOM  JaHHOW  TOpSIMON; OHUCCEKTPHUCHI
JTAHHOTO YyIJia;

UCIOJIb30BaTh LU(POBBIE PECYPCH VIS HCCIEAOBAHUS
CBOMCTB M3y4aeMbIX QUTYp;

3HAKOMUTBCS C ICTOPUEN PA3BUTHUSI TEOMETPHUH.

OCTPOYTOJILHOTO,
pPaBHOOEIPEHHOTO,

IIOMOILIBLIO

[TapamiensHbie
IpsIMBIE. (14
4acoB)

Onpenenenne napauieabHbIX IPSIMBIX.
Hakpect nexamue, COOTBETCTBEHHBIE W OJHOCTOPOHHHE YIIBI
(oOpazoBaHHbIE MpPH MEPECEYEHUH MapaIeIbHBIX  MPSIMBIX

(I)OpMy.TII/IpOBaTL ONPpCACIICHUC MapaJlICJIbHBIX TIPSAMBIX,
IMPUBOJAUTH IMPAKTHUYICCKUC IIPpUMCEPbI napajuICJIbHBIX
MMPSAMBIX;
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CEeKYIIIEeH).

[Ipu3Haky napayieabHOCTH ABYX MPSMBIX.

[IpakTudeckne criocoObl MOCTPOSHHSI MAPAIIEIBHBIX MPSIMBIX.
[Iarsiii noctynar EBxina.

Teopembr 00 yriax, 0Opa30BaHHBIX JBYMS MapajuieIbHBIMU
NPSIMBIMU U CEKYIIIEH.

Vsl c COOTBETCTBEHHO
MEPIEeHIUKYISIPHBIMA CTOPOHAMH.
[Ipu3Hak nmapamIenIbHOCTH NPSMBIX YEPE3 PAaBEHCTBO PACCTOSHHU
OT TOYEK OJHOU MPSIMOM O BTOPOU MPSIMOIA.

[IepBble TOHATHUSA O TOKA3ATENBCTBAX B TEOMETPHH.

napauiCJIibHbIMU 201041

U3y4yaTh CBOMCTBA YIJIOB, 00Opa30BaHHBIX NP NEPECEUYCHUN
[apaJUIEIbHBIX MPSAMBIX CEKYIIEH;

O0OBSACHSATH, UTO TAKOE «CIIEJICTBUEY;

IIPUMEHSATH IIPU JOKA3aTEIbCTBE METO OT IPOTUBHOIO;
n3y4aThb IIPUHLUIT KOHCTPYUPOBAHHUS 00paTHBIX|
YTBEPKJICHUH;

IIPOBOJIUTH JOKA3aTEIbCTBA MAPAJUICIBHOCTH JIBYX IPSAMBIX|
C TIOMOUIbIO YIJIOB, 00pa30BaHHbBIX MPU MEPECECUEHUN ITHX
IPSMBIX TPETHEH IPSIMOI;

AQHAJIM3UPOBATh PHUCYHKM M peuiaTh 3aJadd 10 TOTOBBIM
yepTekaM;

BBITTOJIHATH IOCTPOEHUS NAPAIIJIENBHBIX MPSIMBIX;
MIPUMEHATh U3YYEHHYIO TEPMHUHOJIOTHIO U CHMBOJUKY IpU
3aIMCH PELICHNH;

pemiath 3aJadd  HAa JI0OKAa3aTEIbCTBO M BBIYMCIICHMS,
UCITOJIb3Ysl U3YUYECHHBIC ITOHSATHUS;

3HAKOMHTHCS C UICTOPHEN Pa3BUTHUS T€OMETPHH.

CooTHOIICHUS
MEXITY
CTOpPOHAMHU
yrilaMu

TPEYrOJIbHUKA.
(14 gacos)

u

TeopeMa 0 cymMMe VrioB TpeyrojbHUKa. BHemHuii yron
TPEYroJbHUKA.
OcCTpOyTroJIbHBINI, MPAMOYTOJIbHBII u TYHO YT OJIbHBIN
TPEYTrOJIbHUKH.

TeopeMa 0 COOTHONICHUSIX MEKIY
TPEYroJIbHUKA U €€ CICICTBUSI.
[IpocTeiimue HepaBEeHCTBA B TCOMETPHH.
HepaBeHcTBa TpeyroyibHUKA.
HexoTopbie cBO#CTBA PSMOYTOJIBHBIX TPEYTOJIbHUKOB.
[Tpu3Haku paBeHCTBA MPSAMOYTOJILHBIX TPEYTOJIbHUKOB.
CBOIiCTBO MeIMaHBI MPSMOYTOJILHOTO TPEYTOJIbHHKA.
[eprienauKkynsip U HaKJIOHHAsI. PaccTosHEE OT TOYKH JI0 TIPSIMOTA.
Paccrosinue Mex 1y napajuieIbHbIMUA MTPSIMBIMH.
I'eomerpuueckoe mecto Touek (I'MT).

[TocTpoeHue TpeyroabHUKa IO TPEM IEMEHTAM.

CTOpOHaAaMHU W yIJIaMH

BBIUUCIIATH CYMMY YIJIOB TPEYTOJTbHUKA;

HaXOIUTh YHCIOBbIE M OYyKBCHHBIC 3HAUCHHs YIJIOB B
TCOMETPUYECKUX 3a/layaxX C MCIIOIB30BAHUEM TEOPEM O
CyMMe€ YTJIOB TPEYTOJIbHUKA,;

aHAJTM3UPOBATh TPEYrOJbHUKH C pasHbIMU JIAHHBIMH,
IPOBOJIUTH HAOIIOACHUS, JIEIaTh BBIBOJIbI;

dbopMynHUpoBaTh M JIOKa3bIBaTh TEOPEMBI O CBOWMCTBAaX
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

pacrio3HaBaTh Ha TOTOBBIX YepTEXaxX IMapbl paBHBIX|
IPSIMOYT OJIBHBIX TPEYroJIbHUKOB (c yKa3aHHEeM
MIPU3HAKOB);

CTPOWTh  YEPTEXH, pelaTh 3a7adyd C  [OMOIIBIO
HAXOXKJICHUSI PABHBIX MPSMOYTOJIbHBIX TPEYTOJIbHUKOB;
OPUMEHITh  CBOWCTBO  MEIWaHbl  MPSMOYTOJIBHOTO
TpPEeYroJbHUKA MIPU PEIICHUH 3a/a4;

3HAKOMHTBHCS C UCTOPHEH pa3BUTHUSI TEOMETPUH.
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IToBTOpEHME.
O6o0meHne
3HAHHUHI u
ymeHui. (4 gaca)

[ToBTOpenue u 000OIIEHIE OCHOBHBIX MOHATHIA U METOAOB Kypca
reOMETpUH /7 Kilacca.

® pfmaTh 3aJa4M Ha MOBTOPCHUC, NIITTIOCTPUPYIOIIUEC CBA3H

MCKAY pa3JIMYHbIMU YaCTAMHU Kypca.

8 kiacc

(2 yaca B Henesn10, Bcero 68 yacon)

Ha3panue
pasjnena
(TembI) OcHoBHOE conepxaHue OcHoBHbBIEe BU/bI 1eSITeIbHOCTH 00yYal0MXCs
Kypca (4uciao
4acoB)
UYerblpexyrosibH | MHOTOYroiapHUK. BBITyKiIblii MHOTOYTOJIBHHUK. YEThIPEXYTrOJIbHUK. n300paxarb 51 pacno3HaBarb Ha yepTexax
UKHU. (24 gaca) [TapamrenorpaMM, €ro mpu3Haku M CBOMCTBA. YacTHbIE ciydau YETBIPEXYTOJIBHUKN Pa3HBIX BUJIOB U UX 3JIEMEHTHI;
napajuieiorpaMmMoB  (NIPSIMOYTOJIBHUK, poMmO, KBazapar), uX dbopMynupoBaTh ONIPENIETICHUS: napajuiesorpamma,
IpU3HAKU U cBoicTBa. Tpaneuus. PaBHoOOKast M psSAMOYroJsibHas IIPSIMOYTOJIbHHKA, poMoa, KBaJpara, Tparenuy,

Tpaneuuu. Teopema Paneca.
Yaeoenue menuanbl. OceBast ¥ [IEHTPaIbHAsI CAMMETPHUU.

PaBHOOOKO# Tparenuu, IpsiMOYyTroJIbHON TpareIuu;

JOKa3blBaTh W HCIIOJIb30BaTh TMPU pPELIEHUH 3ajad
MpU3HAKU u CBOMCTBA: napajuiesiorpaMmma,
PSIMOYTOJIbHHKA, pomOa, KBaJpara, Tparneuuu,

paBHOOOKOH Tpamenuu, IpsIMOYroJIbHOM Tpaneluy;
MPOBOAUTH MOCTPOEHUS C TIOMOIIBIO LUPKYIS U JTUHEHKN
¢ ucnojb3oBaHue reopembl Daseca;

MPUMEHSTh METOJI YABOCHHSI MEHaHbl TPEYroJbHUKA MpU
peIlIeHnH 3a/a4;

OPUBOJUTL MpHUMEpPHl GUryp, o0O0IagaroIUX OCEBOM H
[EHTPaJbHOW CHMMETpHUEH, a TaKXkKe MPUMEPHI OCEBOH H
HEHTPaJIbHOW CUMMETPUHU B OKPYKaroIIeil 00CTaHOBKE;
CTPOUTH CHMMETPUYHBIE (PUTYPHI;

UCMOJb30BaTh IUQPOBBIE PECYpPChl JIi HCCIEAOBAHUS
CBOMCTB M3y4aeMbIX QUTYD;

3HAKOMMTHCS C UCTOPUEN pa3BUTUS TEOMETPHH.
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[Inomans.
Teopema
[Mugaropa. (13
4acoB)

[TonsiTre 06 00MIeH TEeOpHH MIIOMIA/IH.

[Tnomans MHOTOYTrOJNBHMKA, HapajjiesiorpaMMa, TPEYroJIbHUKA,
TpAICINH.

OTHONICHHE TUIOIIA/IeH TPEYroJIHbHUKOB C OOIIMM OCHOBAaHUEM WJTU
o01m1eit BBICOTOM.

Brruucnenue momaneit cioxHbIX (uUryp depe3 pazOueHue Ha
94acTH U IOCTPOCHHE.

[Tnomaau ¢uryp Ha kieryaroi Oymare.

Teopema ITudaropa, e€ 10ka3aTeIHCTBO U MPUMEHEHHE.

O6parnas teopema I[ludaropa.

dbopMUPOBATH TIEPBUYHBIC MPEACTABICHUSAMH 00 00mIei
TEOpUM IUIomag (Mepel), (GOPMYIUPOBATH CBOICTBA
IUIOLIA/IU, BBISICHATD UX HATJISIIHBIN CMBICIT;

BBIBOJUTH  (OPMYJBl  IUIOMAAM  IapajuielorpamMma,
TPEYroJibHUKa, Tpanermuu w3 (GOPMYNbl  IUIOIIAAN
pSIMOYTOJIbHUKA (KBaJpara);

BBIUUCIIATh  (Pa3sMUYHBIMH  croco0amMH)  IUIOHIA]lb
TPEYroJbHUKA U TUIOIA I MHOTOYTOJIBHBIX (pUTyp;
HaXoAMTh  Iomagu  Quryp, H300paKEHHBIX Ha
KJIeT4aToil Oymare, MCIOJIb30BaTh pa30UEHNE HAa YaCTH U
JOCTPOCHHUE;

pa3dupaTh NMpUMEpPHl UCIHOJB30BaHUS BCIIOMOTATEIbHOMN
TUIOLIA/IN JUIS PEIIeHUsI TEOMETPUUYECKUX 3a/1a4;
ONMpasich Ha JaHHbIE YCJIOBMS 3aJauyd, HAaXOJUTh
BO3MOYXHOCTH TIPUMEHEHHs] HEOOXOIUMBIX GopMyl U
CBOMCTB ILIOIAH, TPE0OPa30BbIBATh (DOPMYIIBI;
BBIUMCIIATh  IUIOINAAM  PA3JIMYHBIX  MHOTOYIOJbHBIX
uryp;

Jokas3biBaTh TeopeMy Iludaropa, mcrnonb3oBath €€ B
NPAaKTUYECKUX BBIYHUCIICHUSAX;

IPUMEHSATH [I0JTydCHHbIE 3HAHUS U YMEHUS [IPU PELLICHUH
IPaKTUYECKUX 3a]a4;

3HAKOMHTbCS C UCTOPUEH Pa3BUTUS T€OMETPHH.

I[TomoGHeIE
TPEYrOJbHUKH.
(18 gacos)

[IponoproHaTEHBIE OTPE3KH.

[Togobue TpeyrobHUKOB, KOADGUIIMEHT O 100HS.

[Tpu3Haku mo1o0ust TPEYTrOJIBHUKOB.

CpenHsist THHUS TPEYTOJIBHUKOB.

[IpumeneHune momoOus TMpU pelIeHUuH 3axad. TeopeMa O TOYKe
MepeceueHus] MEIMaH TPEYroJbHUKA.

[TponoprroHaIbHBIE OTPE3KH B MPSIMOYTOJILHOM TPEYTOJIbHUKE.
[IpakTHdeckue MPUIOKEHUS TOA00HS TPEYTOJILHUKOB.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIjia MPSMOYTOJIBHOTO
TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

Tpuronomerpudeckue ¢pynxuuu yriaos 30°, 45° u 60°

0O0BSACHATH OHATHE MPOMOPIUOHAILHOCTH OTPE3KOB;
HCCJICIOBATh BOIIPOCHI O MPOIMOPIIMOHATILHOCTH OTPE3KOB,
Ha KOTOpbIE OMCCEKTpUCA JEIUT CTOPOHY TPEYTrOJIbHUKA,
TPUJICIKAIIUM CTOPOHAM TPEYroJIbHUKA;

(bopMyIIUpOBAaTH OIpEeIICHHE M0I00HBIX TPEYTOJILHUKOB,
HaXOJUTh TOJOOHBIC TPEYrOoJbHUKA HAa TOTOBBIX
YepTekax C yKa3aHHEM COOTBETCTBYIOIIMX IPHU3HAKOB
oI00Hs;

peliaTth 3a/1a4 Ha MOJ00HBIE TPEYTOJBHUKHU C MTOMOIIBIO
CaMOCTOSTEIBLHOTO MOCTPOCHUS yepTexei 51
HAXO0XJICHUS MO0OHBIX TPEYTOJIbHUKOB;
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dopMynupoBaTh U JOKa3bIBaTh TEOPEMY 00 OTHOIICHUHU
I0IIaeH MOJOOHBIX TPEYTrOJbHUKOB;

IPOBOJUTH  JIOKAa3aTelIbCTBA € HCIIOJIb30BAaHHEM
MIPU3HAKOB TIOI00MS;

JIOKa3bIBaTh TPH MPHU3HAKA M0I00MS TPEYTOJIbHUKOB;
HAXOJUTh IUIONIAIN TIOAOOHBIX GUTYD;

dbopmynupoBath oTipesieNieHne CpeAHel  JHHUU
TPEYroJIbHUKA;

NPOBOJUTH  JOKA3aTeNbCTBO  TOTO, YTO  MEIUAHbBI
TPEYroJIbHUKa TIIePeceKaloTcsi B OJHOH TOUYKe, W
HAXOJIUTh CBS3b C IEHTPOM MAacCC, HaXOJUTh OTHOIICHHE,
B KOTOPOM MEJIMaHbI JETSTCS TOUKOH UX IepeceUeHUs;
WCCIIEZIOBATh BOIMPOC O TIPOTIOPITHOHANBHBIX OTpe3Kax
PSIMOYTOJTBHOTO TpEyroJibHUKa, pemaThb
COOTBETCTBYIOIIUE 3a/1a41 Ha BHIYHCIICHUE;
paccMaTpuBaTh NMPUMEHEHHE METO/a TOoA00Hs B 3aaadax
Ha MOCTPOEHHUE;

OOBSCHATh, Kak MOYKHO  HCIIOJIb30BaTh  CBOMCTBA
NOJIOOHBIX TPEYrOJbHUKOB B U3MEPUTENbHBIX paboTax Ha
MECTHOCTH;

pelaTb reOMETpUYECKUe 3aJaud M 3aJa4d U3 peallbHOU
KHU3HU C UCIIOJIb30BAHUEM I10JI00HBIX TPEYTOJILHUKOB.
3HAKOMHTbCS C UCTOPUEH Pa3BUTUS T€OMETPHH.

OxpyxHOCTh. (18
4acoB)

B3anmHoe pacrnosioxxeHue oKpy:kKHOCTH U nipsiMmoid. KacarenbHas u
CEKyIlasi K OKPYKHOCTH.

Bnucanubie v IeHTpaIbHBIE YIJIbI, YTOJ MEXIY KacaTeJIbHOU U
XOPAOH.

YTriael MEeXy XOpAaMHU U CEKYILIUMU.

TeopeMa o mpou3BeACHUU OTPE3KOB XOP/I, TEOPEMBI O
MIPOU3BEICHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe
KacaTeJbHOM.

buccekrpuca u cepeIlMHHBIN NEPIICHINUKYIISAP KaK T€OMETPUUECKUE
MeCTa TOYEK.

OKpyXHOCTb, BIMICaHHas B yroJj. BnimcanHas u onvcaHHas

bopMynupoBaTh OMpENeNeHUs: OKPYXKHOCTHU, XOpbl,
IUaMeTpa W KacaTelbHOM K OKPYXKHOCTH; H3Yy4aTb HX
CBOMCTBa, IPU3HAKHU, CTPOUTH YEPTEKH;

dbopMynupoBaTh U JOKa3plBaTh TEOPEMBI: O CBOWCTBE
KacaTeJIbHOW, O TIPU3HAKE KacaTeNbHOM, 00 OTpe3Kax
KacaTeJIbHOMU, MPOBEACHHBIX U3 OJHON TOYKHU;
dbopMynupoBaTh MOHATHUS TYT'M OKPYKHOCTHU M TPayCHOMH
MEpBI IyTHU OKPYKHOCTH;

dbopMynupoBarth onpeneaeHus LEHTPaJIbHOTO u
BIIMCAHHOTO YIJIa;

pacmo3HaBaTh Ha 4epTexax W M300paxaTh IEHTPAIbHbIE U
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OKPY>KHOCTH TPEYrOJIbHHUKA.
BrniucanHble 1 OMMCaHHBIEC YETHIPEXYTOJILHUKH.

BIIMCAHHBIE YIJIbL;
dopMynupoBaTh M JOKa3bIBaThb TEOPEMBI O BIIMCAHHOM
yrie, 00 0Tpe3Kax MepeceKaroMnXCs XOPI;

dopMynupoBaTh U JOKa3blBaTh CIIEJACTBUS U3 TEOPEMBI O
BIIMCAHHOM YTJI€E;

ucnoJib3oBath Metoa I'MT s nokasaTenbCcTBa TEOPEM O
epecedyeHn  OUCCEKTpUC  YIJIOB  TPEYroJbHUKA U
CEpEIMHHBIX NEPIICHIUKYISAPOB K CTOPOHAM TPEYTOJIbHUKA;
bopMynupoBaTh ONpPENEIECHNE OKPY)KHOCTH, BIMCAHHON B
MHOTOYTOJIBHUK, W OKPY)XHOCTH, OIMCaHHOW OKOJIO
MHOT'OYTOJIbHUKA;

dbopMyIHpOBaTh U JTIOKA3bIBATh TEOPEMBI: 00 OKPY>KHOCTH,
BIIUCAaHHOW B TPEYrOJbHUK, 00 OKPYKHOCTH, ONUCAHHOMN
OKOJIO TPEYroJIbHUKA, O CBOMCTBAaX CTOPOH OIMCAaHHOIO
YETBIPEXYrOJIbBHUKA, O CBOWCTBE YIJIOB  BIIMCAaHHOIO
YETBIPEXYTOJIbHUKA;

UCCIIeIOBaTh, B TOM 4YHCIE C TOMOIIbIO HH(PPOBBIX

pECYpPCOB, BIIMCAHHBIE M ONMMCAHHBIE YETBIPEXYTOJIbHUKH,

BBIBOJIUTH UX CBOMCTBA U MPU3HAKY;

IIPUMEHATH MOJYyYEHHBIE 3HAaHUSI U YMEHUS NPU PEILICHUN

MIPaKTUYECKUX 3a]aY;

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPUN.

[ToBTOpEHUE, [ToBTOpEHNE OCHOBHBIX IMOHATUH U METOJOB KypcOB 7 U 8 KJIaccoB, pemaTh 3a/laud Ha MOBTOPEHUE, WILTIOCTPUPYIOIIUE CBSI3U
00001IeHNE u| 0000ITIeHNEe 3HAHHM. MEXy Pa3IuIHbIMHU YaCTIMH Kypca;

cHCTEeMaTH3aIIHs OPUMEHSTh  TOJIydCHHBIC  3HAHUS TP PCIICHUH
3HaHUM. NPaKTUYECKUX 3a]aY.

(4 gaca)
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9 kiaacce

(2 vaca B Hees10, Bcero 68 yacon)

Ha3panue
pasjnena
(Tembl)
Kypea OcHoBHOE conepxaHue OcHoBHbBIE BH/IbI /1ESITEILHOCTH 00y4alOIINXCst
(umcJiio
4acoB)
BexTopsr. (16| Ilonsitue Bektopa. JlnuHa (Monynb) BekTopa. PaBeHCTBO bopMynupOBaTh ONpENENeHNs U WILTIOCTPUPOBATH MOHATHS]
4acoB) BEKTOPOB. OTKIIaIbIBAaHHE BEKTOPA OT JaHHOU TOUKH. ClI0KEHHE U BEKTOpa, €ro JUIMHbI (MOJYJsl), COHAIlPaBJIEHHBIX U
BBIYMTAHHE BEKTOPOB. YMHOJKEHHME BEKTOpPa Ha  YHCIIO. IIPOTUBOIIOJIOKHO HaIPABJICHHBIX BEKTOPOB,

[Ipumenenne BeKTOpOB K penieHuro 3aaad. CpeaHsis JUHUS
Tparneuuu.

KOJUTMHEAPHBIX M PaBHBIX BEKTOPOB, HYJIEBOTO BEKTOPA;
UCTIOJIb30BAaTh BEKTOPbl KaK HAIpaBJICHHBIC OTPE3KH,
UCCIeIOBaTh ~ TEOMETPUYECKUH  (TepeMelieHue) |
(bu3ndecKuil (CuIa) CMBICIBI BEKTOPOB;

n300pakaTh BEKTOpPHI  3aJaHHOW JUTMHBI, 3aJIaHHOTO
HaIpaBJICHUS, M300paKaroT COHAIPaBJICHHBIC,
NPOTHBOIOJIOXKHO  HAIPaBJICHHbIC, KOJUIMHEApHBbIE U
paBHbBIE BEKTOPBI;

3HaTh OINPENCICHUS CYMMBbI W Pa3HOCTH BEKTOPOB,
YMHOYXCHHUSI BEKTOpA Ha YUCIIO; UCCIIC0BATh, B TOM YHCIIC
C TIOMOINBI0 NU(GPOBBIX PECYPCOB, TCOMETPUYECCKUU U
(U3UYECKUI CMBICIIBI ATHX OTICPAIHii;

dbopMynupoBaTh W JOKa3blBaTh C IOMOIIBI0 BEKTOPOB
TEOpEeMY O CpeIHEN TMHUU TpaNeIi;

pemiate 3ajauyd  Ha JOKa3aTeNbCTBO U  TMOCTPOEHUE,
UCIIOJIB3YS H3YYEHHBIC YTBEPKACHUS U MTPABUIIA;
3HAKOMHTHCS C UCTOPHEH Pa3BUTHUSI TEOMETPUH.
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Meton
KOOpP/MHAT.
yaca)

(22

Pa3znoxxeHne BekTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunarsl BexTopa.

CBs13b MEXy KOOpAMHATAMH BEKTOpA U KOOPAMHATAMU €r0 KOHIIa
U Hayana.

[Ipocrenmue 3a1a4u B KOOpAUHATAX.

YpaBHEHHE OKPYKHOCTH U IIPSIMOM.

B3anmHoe  pacnosiokeHne — IByX  OKpyxkHocrel.  Kacanue
oKkpyxHocTel. OOure KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Meton KOOpAMHAT TpU pEHIeHUMH TeOMETPUYECKUX 3ajad.
Hcnonb3oBanue MeTo1a KOOPAMHAT B IPAKTHUECKUX 3a/1a4ax.

packiabpIBaTh
BEKTOpaMm;
OOBSICHATL U WITIOCTPHUPOBAThb IMOHATHA Hp?[MOyI“OJII:HOfI
CUCTCMbl KOOpAWHAT, KOOpAMHAT TOYKH, KOOPAWHATHBLIX|
BCKTOPOB K KOOPpAWHAT BCKTOPA,

peiaTth 3aga4u Ha I[GﬁCTBI/I?I C BCKTOpaMHU B KOOpJAWHATaXxX;
BBIBOJIUTHL W IIPUMCHATH IIPU PCIICHHU 3ajad q)OpMy.HI)I
KOOpJMHAT CepeMHbl OTpe3Ka, PACCTOSTHUS MEXAY IBYMS
TOYKaMU, IJIMHBI BEKTOPA,

BBIBOJIUTH YPaBHEHHUE NPSIMON U OKPYKHOCTH;

BBIACTATH TOJTHBIN KBaapaTr A HAXOXKIACHUA LCHTpa U
paanyca OKpY>KHOCTH T10 €€ ypaBHEHHUIO;

pe€uiate 3aaa4d Ha HAXOXKIACHUC TOUYCK IICPECCUCHUA
HPSIMBIX U OKPYKHOCTEHN C MOMOIIBbIO METO/1a KOOPAUHAT;
UCIIOJIb30BaTh  CBOMCTBAa  yriioBoro  ko3dduunenra
OpsIMOM  TpU  pelIeHMHM 3ajad, Uil OIpelesieHus
PaCIOJIOKEHUS MPSIMOI;

uccieoBaTb, B TOM YHCJIE C TOMOLIbI LHU(POBBIX
pecypcoB, cCilydad B3aMMHOIO PAacCIOJIOXKEHHA JBYX
OKpPY>KHOCTEH;

pelaTh 3aJauy, CBA3aHHbIE C IOCTPOCHUEM OKPYKHOCTEH
U KacaTelbHbIX K HUM;

IPUMEHATh KOOPAMHATBI MPU PEIIEHUH I'€OMETPUYECKUX
U IIPaKTUYECKUX 3a/1ad, /I HOCTPOCHUS MaTeMaTHUECKUX
MoJiesiell pealbHBIX 3a/1a4 («MEeTOJl KOOPJHHATY);
[OJIb30BaTbCs UL HOCTPOGHHMS U HUCCIeI0BaHUH
U(PPOBBIMU pECypcamy;

3HAKOMMTbCS C UCTOPUEH Pa3BUTUS T€OMETPHH.

BEKTOp IO

ABYM  HCKOJIJIMHCAPHBIM

IToBTOpEHME,
0000111EHNE
CUCTeMAaTH3aIIHs
3HaHMi. (4 yaca)

u

[ToBTOpEHUE OCHOBHBIX IMOHATUH U METOJOB KypcOB 8 U 9 KJ1accos,
000011eHrE 3HAHUHA.

peuaTth 3aJa4u Ha MOBTOPCHUEC, WIUIIOCTPUPYIOIINUE CBA3U
MCIKAY pa3JIMYHbIMU 9aCTAMHU KypcCa,
MNPUMCHATDH IMOJIYYCHHBIC 3HaHUA
IMMPAKTHUYCCKUX 3a7a4.

OpU  pelIeHUuHu
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HasBanmne

paszeJia
(Tempr)
Kypea OcHoBHOE coaepKaHHe OcHOBHbIE BH/bI 1eSITEILHOCTH 00YYaIOLIUXCS
(umcJiio
4aCcoB)
CootHomieHus Omnpenenenne TpUroHoMeTpudeckux ¢yHkumii yrnos ot 0° 1o bopMynupoBaTh  ONpeAeNeHUs  TPUTOHOMETPHUUECKUX
MEXY 180°. KocuHyc W CHMHYC TIIpsSMOTO M Tymoro yrma. Teopema (GYHKIUI TYTBIX U TIPSMBIX YTJIOB;
CTOPOHAMHU u | KocuHycoB. (OO0o0OmIEHHAs) TeopemMa CHHYCOB (C paanycoMm BBIBOJIUTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
yriaamu OTMCAHHOM OKpYKHOCTH). HaxoxJieHue AJUH CTOPOH U BEIMYUH paznycoM ONMCAHHOM OKPYKHOCTH);
TPEYroJIbHUKA. YIJI0B TPEyroibHUKOB. DOpMyna IO TPEYrojdbHUKA Yepes3 pemaTh TpeyroabHUKY;
CkansipHoe JIBE CTOpPOHBI M yroi Mexay HumH. Dopmyna miomanu pemiate  MpakTHYeCKWe  3aJaud,  CBOJASIIMECT K
MIPOU3BEICHUE YeThIPEXYroJIbHUKA Yepe3 €ro JAMAaroHajd U yrojl MEXIy HUMHU. HAXOXKJCHUIO PA3JIMYHBIX JIEMEHTOB TPEYT OJIbHUKA,;
BeKTOpoB. (24 | IIpakTHyeckoe MpUMEHEHHE TOKA3aHHBIX TEOPEM. UCIIOJIb30BAaTh  CKAJIAPHOE MPOM3BEJIEHHE BEKTOPOB,

gaca)

CkalisipHOE TPOM3BEJCHHE BEKTOPOB,
HaXO0XICHUS JUTHH U yTJIOB.

Pemenue 3a1a4 ¢ MoMoIIbI0 BEKTOPOB.
[IpuMeHeHHEe BEKTOPOB [UIS pEIICHUs 3a7ad KHHEMAaTUKH |
MEXaHHMKH.

€ro0 IMPUMCECHCHUC I

BBIBOJUTH €r0 OCHOBHBIC CBOMCTBA,

BBIUUCIIATh CYMMY, Pa3HOCTh U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX;

MPUMEHSATh CKAISIPHOE MPOU3BEACHUE I HAXOXKICHUS
JUTUH U YTJIOB;

MPUMEHSATh BEKTOPHBI ISl PEIICHUS 3a7a4 KUHEMATHKU U
MEXaHUKH.

3HAKOMHUTBLCS C HICTOPUEH pa3BUTHUSI TECOMETPUU.

[IpaBunbHbIC
MHOTOYTOJIbHUKH.
Hnuna
OKPY>KHOCTHU

U TUIOIIA/b Kpyra.
(20 gacos)

[IpaBusbHBIE MHOTOYTOJBHUKH, BBIYMCICHUE WX DJIEMCHTOB.
OKpY)XHOCTh, OINKCAHHAs OKOJO NPABWJIBHOTO MHOTOYTOJIbHHUKA.
OKpYy)XHOCTh, BIHCaHHas B TPABWIbHBIA  MHOTOYTOJBHUK.
[TocTpoeHue nmpaBUIbHBIX MHOTOYTOJIbHUKOB.

Uucno m W JUIMHA OKPY)XKHOCTU. JlMHA OKPYXHOCTHM M JIyT'H
okpyxkHoctu. Ilmomans kpyra U ero 3JIeMEHTOB (CeKkTopa H
cerMeHTta). Bprumcnenue 1iomaned  guryp,  BKIIOYAOLIUX|
AIIEMEHTHI KpyTa.

dbopMynupoBathb onpesesieHue MIPaBUJIbHBIX
MHOTOYTOJIbHUKOB, HAXOJIUTh UX AJIEMEHTHI,
M0JIb30BaThCS MOHSITHEM JUTAHBI OKPY>KHOCTH,

BBEJEHHBIM C IMIOMOUIbIO NPABHIILHBIX MHOTOYT'OJIbHUKOB,
ONpeseNsATh YUCIO T, JUIMHY AYTM U PaJUaHHYI0 Mepy
yria;

pemwlaTb ~ 3aJa4d = Ha  IOCTPOEHHE  IPaBHJIbHBIX
MHOTOYTOJIbHUKOB, B TOM YHCJIE€ C MOMOIIBIO IIU(PPOBBIX
peECypcoB;

OTIpe/IeNATh IUIOIAAb KPYTa;

BBIBOJUTH (OpMYIBl (B TpaJlyCHOM M paguaHHONW Mepe)
JUISL JUTUH JIYT, TIJI0IAIe CEKTOPOB U CETMEHTOB,;
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BBIUUCIIATh ITUIOINAAM (UTYp, BKIIOYAIOIIUX 3SJIEMEHTHI
OKPYKHOCTH (Kpyra);

HAXOJUTh IUIONIAU B 33/1a4aX PEaIbHON KU3HU;
3HAKOMUTbHCS C ICTOPUEH Pa3BUTHSI TEOMETPHUH.

JIBH>KEHUS [lonatne o JnBWXXEHHMH IUIOCKOCTH. IlapaymensHblil 1EepeHoc, pazbuparh  NpUMEpbl, WUIIOCTPUPYIOLIUE  MOHSATHS
[1JIOCKOCTH. (8 | moBopoT u cummerpus. Ocu U HeHTpbl cuMmmeTpuu. [Ipocrelinue JBUKEHUS, LIEHTPOB U OCEH CUMMETPUH;
JacoB) IIPUMEHEHHUS IBU)KEHHUM B PELICHNH 3a/1a4. (opMynupoBaTh ONPEAEICHUs NapaLIEIBHOIO MEepeHoca,
MMOBOPOTA U OCEBOM CMMMETPHUU; BBIBOJUTH UX CBOMCTBA,
HAXOJWUTh HETIOJABMKHbIE TOUKH;
HaXOJMTb LIEHTPbl U OCU CUMMETPUI IpocTerux puryp;
IIPUMEHATH MapaJUIECIbHBIA MEPEHOC M CUMMETPUIO IPH
pellIeHnr TeOMEeTpUUYECKUX 3a/1ad (pa3oupaTh MPUMEpHI);
UCIIOJBb30BAaTh  JUIA TNOCTPOCHUS W MCCIECIOBAaHUMN
1M (poBbIE pECYpPCHI.
[ToBTOpEHME, [ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJNOB KypcoB 7—39 OTIepUpPOBATh MOHATUSAMU: (pUrypa, TOUkKa, Mpsmas, yrou,
o0o0m1eHue, KJlaccoB, 00oOIIeHre u cuctemaruzanus 3HaHui. [Ipocreiimue MHOTOYTOJIbHUK, PaBHOOEIPEHHBIH W PABHOCTOPOHHUMN
cucremMaTu3alus | reomerpuueckue ¢Qurypel U uX  cBoicTBa.  M3MepeHue TPEYTOJIbHUKH, IPSAMOYTOJIBHBIM TPEYrOJIbHUK, MEIUAHA,
3HAHHM. TreOMETpPUYECKUX BenuuuH. TpeyronpHuku. IlapamnensHele wu OucceKTpuca U BBICOTA TPEYroJbHUKA, Mapajlieorpamm,
(16 yacoB) NEPICHIUKYIIIPHBIE IpsIMBIE. OKpyXHOCTB u KpYT. pOMO, IPSMOYTOJIBHUK, KBaJApaT, Tpanelus; OKpYKHOCTb,

I'eoMeTpuueckue mocTpoeHUs. YTJbl B OKPY)KHOCTU. BrcaHnHbie
U OIHCAHHBIE OKPYKHOCTM MHOTOYroJIbHUKOB. IlpsimMas wu
OKPY)KHOCTh. YUeThIpEXyrosibHUKU. BrucaHHble M OIMCaHHbBIC
YEThIPEXYTOJIbHUKH. Teopema [Tudaropa n HadJaja
TpUTOHOMETpHUH. Permenne oOmmx TpeyronbHUKOB. [IpaBuiibHBIC
MHOTOYTOJIbHUKH. [IpeoOpa3oBanuss IIIOCKOCTH.  JIBHKEHUS.
I[Tonobue. Cummerpus. I[lmomrans. BerunciaeHue mIomMACH.
[Mnomamun mnonoOubIX Quryp. JlekapToBbl KOOpIMHATHI Ha
IJIOCKOCTH. BEKTOPHI HA MIOCKOCTH.

KacarelbHas,  pPaBEHCTBO ®W  mojobue  ¢uryp,
TPEYroJIbHUKOB; MAPAILICIIbHOCT U MEPICHANKYISIPHOCTh
OpsSMBIX,  YrOJ ~ MEXAY  NPSIMBIMH,  CHMMETpPHUS
OTHOCHTEJIBHO TOYKA M TPSIMOH; JUIMHA, PAaCCTOSHUE,
BEJIMYMHA yIJIa, IIOMA b, IIEPUMETD;

UCTOJIb30BaTh  (OPMYNBI:  TMEpUMETpa W IUIOIIAAH
MHOTOYTOJIbHUKOB, JUIUHBI OKPY)XHOCTH W  IUIOIIAJN
Kpyra, 00bEMa pSIMOYTOJIBHOTO MapasuieieuIe/ia;
OTIEPUPOBATh  TOHATHSIMHU: TPSIMOYTOJIbHAs  CHUCTEMa
KOOpJIMHAT, BEKTOP; HCIOJb30BaTh OSTH TOHATUS VIS
NPEJCTABJICHUS JIaHHBIX U PCIICHHs 3a/1a4y, B TOM YHCIIC
U3 IPYrux y4eOHBbIX TIPEIMETOB;

pemiath 3a7adyd Ha TOBTOPEHHE OCHOBHBIX TOHSTH,
WUTIOCTPAIIMIO CBSA3€H MeXAy pa3IUYyHbIMH YacTIMU

Kypca;
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® BBI6I/IpaTL MCTOJ IJId pCHICHUSA 3a4a4u,
® pelIaTh 33/1a4M U3 NOBCEIHEBHOM KU3HMU.
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INPUMEPHASA PABOYASA ITPOTPAMMA 11O YYHEBHOMY KYPCY
«BEPOATHOCTDb U CTATUCTHUKA»

Conepxanue yueOHOro kypca «BeposiTHOCTb M CTATHCTHKA»
7 Kj1ace

[IpencraBienne naHHBIX B BUAE TAaOJUILI, 1UarpamMmm, rpa@ukoB. 3anoJHEHNE
TaOJMI, YTEHWE U TMOCTPOEHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBeix). UTeHue rpadukoB peanbHbIX Mpoliecco. M3Bneuenne nudopmanuu us3
JauarpaMM U TaOJIMIL, UCTIONb30BAHUE U MHTEPIIpETausl JaHHBIX.

OnucaTtenbHas CTaTUCTHUKA: CpeHEe apu@MeTHUecKoe, MeIuaHa, pa3max,
HauOoJbIIee M HaWMEHbIIEe 3HAYEHUs HaOopa YMCIOBBIX AaHHBIX. [Ipumepsr
CIIy4aliHOM M3MEHYHUBOCTH.

CrnydaiiHbIil SKCIIEpUMEHT (OMbIT) M ciiydaiiHOoe coObiTHe. BeposTHOCTh u
gacToTa. Poib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa u urpajibHas KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepuuHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [IpencrtaBienue o cBszHoctu rpada. Llenu u mmxnsl. [lytu B
rpadax. O6xon rpada (viinmepoB myth). [IpencraBienne o6 OpUEHTHUPOBAHHOM

rpade. Pemenne 3a1a4 ¢ momoinpio rpados.

8 Ki1acce

[IpencraBieHne JaHHBIX B BUJIE TaOIUII, quarpamMm, rpadyukoB. MHOXECTBO,
9JIEMEHT  MHOXECTBa, MOJAMHOXecTBO. Omepanuu  HaJ,  MHOXXECTBAMHU:
oObeMHEHUE, TiepecedcHue, gomojHeHue. CBoilcTBa  omepanuii  HaX
MHOXECTBAMU:  IIEPEMECTUTEIILHOE,  COYETATEIbHOE,  PaCHpEeaCIUTEIILHOE,
BKIIOUeHUs. Vcmonp3oBaHue TrpadUUecKOTO TPEACTaBICHUS MHOXECTB IS
ONHCAHUS PEATBHBIX MPOLIECCOB U ABJICHUM, IPU PEIICHUH 3a/1a4.

MN3mepenne paccenBaHus JaHHBIX. J[Ucrepcus U CTaHIAPTHOE OTKIOHEHUE
YUCTIOBBIX HA00OpoB. [[narpamma paccemBaHusI.

DneMeHTapHble COOBITHS ciaydailHoro ombita. CiydailHble COOBITHS.



BepositHoct  coObITHil. OmnbITBI € PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CoryualiHblii BbIOOp. CBsI3b MEXKIy MajIOBEPOSATHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoONCTBa J€pEBBEB: EAUHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBSA3b MEX]Y YUCIOM BepIIMH M uuciaoM pedep. Ilpasuio
yMHOeHus. Pemienne 3agau ¢ nmomoibio rpados. [IpoTuBononoxHbie COOBITHS.
HNuarpamma Oiinepa. OO0beauHeHue W TiepecedeHue coObITHil. HecoBmecTHBIC
coObITusi. dopmyna ciiokeHUs: BEpOSITHOCTEH. YClOBHasg BeposiTHOCTH. [IpaBuio
yMHOKeHus. HezaBucumbie coObiTusa. [lpencraBieHue skcriepuMeHTa B BUJE
nepeBa. Pemienue 3amay Ha HaXOXKJIEHHWE BEPOATHOCTEH C TMOMOIIBIO JepeBa

CIIy4ailHOro 3KCIepUMeHTa, TuarpamMmm Disepa.

9 knacc

[IpencraBienne JaHHBIX B BHAE TaOiuui, JauarpamMM, TpaduKos,
UHTepIpeTanus AaHHbIX. UTeHne u moctpoeHue Tabiul, auarpamm, rpadukoB 1o
peaIbHBIM JaHHBIM.

[lepebop BapumanToB. I[lepectaHoBku u ¢akrtopuan. CodeTaHus U YHUCIO
coueranud. TpeyronpHuk Ilackans. Pemenune 3agay ¢ HUCHIOJb30BAHUEM
KOMOWHATOPHUKH.

I'eomeTpuueckas BeposTHOCTh. CiydaiiHbIN BBIOOpP TOUYKM M3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Ycnex u Heynaya. Cepusi UCHBITAHUM A0 TEPBOro ycrexa.
Cepust ucnbiTanuii bepHymm. BeposTHocTH cOOBITUH B CEpPUM  UCIBITAHHMA
bepnynn.

CnyyaiiHas BeJIMYMHA U paclpeiesieHue BeposiTHOCTed. MareMmarnueckoe
OXuJaHue W gaucnepcus. lIpuMepbl  MareMaTH4eCKOro  OXHMAAHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHMS BEIWYHMHBL. MaTeMaTH4EeCKOE OXHUJIAHUE U
OUCTIEPCUST CIYyYallHOM BEJIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymm».

[TonsTue o 3axkoHe OONBIIUX YKcel. M3MepeHne BEpOsITHOCTEN C MOMOIIBIO
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gyacToT. PoJib 1 3HaUeHHE 3aKOHA OONBIINX YUCEI B MPUPOJE U OOLIECTBE.

I[lnanupyemblie mpeaMeTHbIE Pe3yabTAThHI OCBOEHHS YUe0OHOI0 Kypca
«BeposiTHOCTH M CTATHCTUKA»

7 KJIacc

° YUTaTh UHPOPMAIIUIO, IPEJICTABICHHYIO B Ta0IUIAX, HA JUarpaMMax;
NpeACTaBIATh JaHHbIE B BUJIE TaOJMI, CTPOUTH JUATPaMMbI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBAM 3HAUCHMUI;

° OMHUCBHIBATh M HUHTEPIPETUPOBATH pPEaJbHbIE YHUCJIOBBIC JaHHEIE,
npeCTaBICHHbIE B Ta0IUIIAX, HA JUarpamMmax, rpadukax;

° HCIIOJIL30BAaTh TUTSL OIMMCaHUSA TAHHBIX CTATUCTUYECKHE
XapaKTePUCTUKHU: CpeaHee apudMeThuueckoe, MeauaHa, HauboJbliee U
HaMMEHbIIICE 3HAUCHUSI, pa3Max;

° UMETh TIPEJCTABICHHE O CIIyYaWHOW HW3MEHYHMBOCTH Ha TpUMeEpax
11eH, (PU3HYECKUX BEJIMUYUH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh MPEJICTaBICHNE

0 CTaTUCTUYECKON YCTOMYMBOCTH.

8 kiacc

° U3BJICKaTh W TPeoOpa3oBBIBATH WH(OpMAIMIO, TPEACTABICHHYIO B
BUJe TaOIUIl, Auarpamm, rpaduKoB; NPEACTaBIATh JaHHBIE B BUJIE TaOJIHII,
auarpaMm, rpadukos;

° OINMCBHIBATh JIAHHBIE C IIOMOIIBIO CTATHCTUYECKHMX ITOKAa3aTeNei:
CpeIHUX 3HAUYCHWM W Mep paccewBaHus (pa3Mmax, IUCIEPCHUsS M CTaHIApPTHOE
OTKJIOHEHUE);

° HAaXOJWUTh YaCTOTHl YMCJIOBBLIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM
YHUCJIC TI0 pe3ybTaTaM U3MEPCHUI 1 HAOIIOCHU;

° HAXOJIUTh BEPOSITHOCTH CIyYaWHBIX COOBITMM B OMNbBITAX, 3HAA
BEPOSTHOCTH  JJICMCHTAPHBIX COOBITMH, B TOM YHCI€ B OIbBITaX C
PaBHOBO3MOXXHBIMH AJICMEHTAPHBIMU COOBITHIMU;

o UCIIONB30BaTh  rpadUyecKue  MOJIENIUM:  JAEPEeBO  CIy4alHOro
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AKCHEPUMEHTA, JUarpamMMbl Dijiepa, YicIoBas mpsimas;

° OTEPUPOBATH TMOHATUAMHU: MHOXECTBO, MOJMHOXECTBO; BBIMOJIHATH
omepalyi HaJ MHOXECTBaMHU: OOBEIUHEHHE, TIepeceYeHue, JOMOJHCHHUE;
MEPEUYUCIIATh AJIEMEHTHI MHOKECTB; MPUMEHSTh CBOMCTBA MHOXECTB;

° UCIIOJIB30BaTh TpaUyecKoe MPE/ICTABICHUE MHOXKECTB U CBs3el
MEXJy HUMU JUJIS OMMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YHCIIE MPU PEIICHUU

3a/1a4y U3 Ipyrux y4eOHbIX MPEAMETOB U KYPCOB.

9ka1ace

° U3BJICKaTh W TPEOOPa30OBbIBATh MH(POPMAIMIO, MPEIACTABICHHYIO B
pPa3IUYHBIX HWCTOYHHMKAX B BHUJE TaOJUI, Juarpamm, TIpauKoB; MPEICTaBIATH
JaHHBIC B BUJIC TAOJIMII, TUArPaMM, IPapuKOB;

° pemiath 3aJla4yd OpraHu30BaHHBIM MEPeOOPOM BAapHAHTOB, a TAKKE C
UCII0JIb30BaHMEM KOMOMHATOPHBIX MTPABUJI U METOIOB;

° UCIIOJIb30BaTh  OINMHUCATEIbHBIC XapPaKTEPUCTHUKUA JUISI MacCHBOB
YHCIJIOBBIX JJAHHBIX, B TOM YHCJIC CPEIHUE 3HAUCHHUS U MEPhl paCCEUBaHMUS,

° HAXOIWUTh YacTOTHI 3HAYEHHUH M YaCTOTHI COOLITHS, B TOM YHCIIE
H0JIb3YSCh pe3yIbTaTaMH IIPOBEIEHHBIX H3MEPCHUN U HAOJIIOICHHIA,

° HAXOJUTh BEPOSITHOCTH CIyYaMHBIX COOBITUH B M3yUYCHHBIX OIBITaX, B
TOM YHCJIC B OMBITaX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHU COOBITHSAMU, B CEPUAX

WCIBITAHUH J10 TIEPBOTO yCIIEXa, B CEPUAX UCIIBITAaHUN bepHyiuu;

o VMETh MPEJICTABICHUE O CIYYaWHOW BEIIMYMHE U O PACHPEACICHUU
BEPOSTHOCTEN;
° UMETh MPEACTABICHUE O 3aKOHE OOJBIIUX YUCEN KaK O MPOSIBICHHUH

3aKOHOMEPHOCTH B CIIYYaifHOM M3MEHUYMUBOCTH M O POJIM 3aKOHA OOJIBIIMX YUCEN B
MIPUPOJIe U OOIIECTBE.
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TemaTnuyeckoe MUIAHKPOBAHHUE 110 Y4eOHOMY Kypcy «BeposiTHOCTb M CTATHCTHKA»

7 kjaacce

(1 vyac B Hene10, 34 yaca)

Ha3zBanue
pasaena
(Tembi) OcHoBHOE coep:kaHue OcHOBHbBIE BU/IbI 1eITeJILHOCTH 00y4aromXxcsi
(4uci0 4acoB)
[IpencraBnenne |I[lpeacraBneHne NaHHBIX B BUAE TaOIHI], auarpamMm, rpaduKoB. OCBaMBaTh CIOCOOBI TIPEJICTABICHHUS CTAaTUCTUYECKUX

naHHbIX. (7 4.)

3anonHeHue  TaOnMI, YTEHHME M  TOCTPOEHUE  Juarpamm
(cTonOuKOBBIX (CTOJIOYATHIX) U KpPYroBbiX). UTeHue rpadukoB
peanbHBIX TporieccoB. V3BneueHne wHGOpMAM W3 AMArpaMM H
TaOJIMII, UCTIOIb30BaHUE W MHTEPIIPETANUS NaHHBIX. [IpakTudeckas
pabota «Tabmuup». [IpakTrdeckas padora «/Iuarpammebny.

JAHHBIX M YHCJIOBBIX MAacCHBOB C TMOMOIIBIO TAaOJHUI H
JUarpaMM C HCIOJIb30BaHUEM aKTYaJbHBIX M Ba)KHBIX
JMaHHBIX  (Aemorpaduyeckue JJaHHBIC, TPOU3BOJICTBO
MIPOMBINUIEHHOW M CEJIbCKOXO3SIMCTBEHHON NPOLYKIUH,
00IIIeCTBEHHBIC U TIPUPOIHBIC SIBICHHS);

M3y4aTh METOBI paOOTHI C TAOJUYHBIMU U TpauUecKuMu
MPEJICTAaBICHUSMH JIaHHBIX B XOJ€ MPAaKTUYECKUX padboT
(cocraBneHnne TaONMIl W TIOCTPOCHUE  JUArpaMm
OTPaHUYECHHO).

OnucarenpHas
craTuctuka. (8

q.)

OnucarenpHasi CTaTUCTHKA: CpelHee apudMeThuyeckoe, MeauaHa,
pa3Max, HauOoJblllee U HaUMEHbIIee 3HauUeHUs HaOOpa YHCIOBBIX
naHHbIX. [lpumepbl ciydaliHOM wu3MeHYMBOCTU. [lpakTmyeckas
pabora «CpeaHue 3HaUCHUSD.

OCBauBaTh MOHSITHA: YUCIOBON HAOOP, Mepa LEHTPaIbHON
TeHJACHIMH (Mepa IIeHTpa), B TOM UHCJIE CpeaHee
apudmeTuyeckoe, MeIMaHa;

OTNMCHIBaTh  CTATUCTUYECKUE JaHHBIE C
CpenHero apuMeTHIeCcKOro U MeJIHaHbl;
peliaTth 3a/1a4u;

U3y4aTh CBOMCTBA CPEIHHX B XOJI€ MPAKTUYECKUX PabOT
OCBauBaTh TIOHATUSA: HauOOJbIIee W HAUMEHbIIEe
3HAYEHHS YHUCIOBOTO MacCcHBa, pa3Max;

paboTaTh C HE3HAKOMBIMU CIOBAaMH U TEPMHHAMH,
MoJIy4aTh JOTIOJTHHUTEIbHBIC CBEIEHUS 00 OKpyKalollem
MUDE;
WHTEPIPETHPOBATh TOTYYCHHBIE B XOJ€ pEIICHHs 3aJauy]

IIOMOIIBIO
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JTAaHHBIE;
MPUMEHATH MOJYYEHHbIC 3HAHUS ISl ONMMCAHUSl U aHaJIN3a
00BEKTOB U SIBJICHUN OKPYKAIOILIEr0 MUPA;

pemaTh 3a1aud Ha BBIOOp Croco0a OMHMCaHUsS JaHHBIX B
COOTBETCTBUM C MPUPOJONW  JAaHHBIX U  LEIIMU
MCCJIEJOBAHMUSL.

Crnyuaiinas
U3MCHUYUBOCTb.

(64.)

CnyvaitHass u3MeH4YMBOCTb (mpumepsl). Yactora 3HaUeHU B
MaccuBe gaHHbIX. ['pynnupoBka. I'mcrorpammsl. [IpakThueckas
pabota «CnydaiiHasi ”3MEHUHUBOCTDY.

OCBaMBaTh IIOHATHA: YaCTOTAa 3HAYCHWM B MacCUBE
JAHHBIX, TPYIIIUPOBKA JaHHBIX, THCTOIPAMMa;

YUTaTh M AQHAIW3UPOBATh THCTOTPAMMBI, IOJ0MPATH
NOAXOJAIIMN 1Iar TPYNIUPOBKU Ui IPEACTaBICHUS
JTAaHHBIX;

OCBauBaTh BOCIPHUATHE T'papUUECKOro MpeAcTaBICHUs
pa3HBIX BHJOB CIy4alHOM M3MEHYUMBOCTH B XOJE
MPAKTHYECKON pabOThI.

BepositHocTe W
yacTtoTa
CIIy4aiiHOTO
coObITHS. (4 4.)

Cny4aiiHplii  SKCHepUMEHT (OMBIT) U  CiIydailHOE COOBITHE.
BepositTHOoCcTs M YacToTa. POJIE MaJOBEpPOATHBIX W IMPAKTUYCCKH
TOCTOBEPHBIX COOBITUH B TIpuUpoJe W B oOmiectBe. MoHeTa u
WrpaJibHas KOCTh B TEOPUHU BeposiTHOCTEH. [IpakTmueckass pabota
«YacroTa BBITAJCHUS OpJIay.

OCBaMBaTh IOHATHA: CIy4alHBIA OMNBIT M CIy4alHOE
coObITHE, MaJOBEpPOSITHOE U MPAKTHUECKU JTOCTOBEPHOE
coOBITHE;

U3ydaTh 3HAQUYMMOCTh MAaJIOBEPOSTHBIX COOBITUH B
pUpoJe W OOIIECTBE HA BAXHBIX INpuUMepax (aBapuw,
HECYaCTHBIE ciy4au, 3anuTa MepPCOHAIBHOMN
uH(popMaluu, nepeaaya JaHHbIX);

U3y4aTh pOJIb KIACCHYECKUX BEPOSTHOCTHBIX MOJENen
(MoHeTa, UrpajibHasi KOCThb) B TEOPUU BEPOSTHOCTEH;
HAOMIOJaTh M HW3Yy4aTh 4YacTOTy COOBITHIl B MPOCTHIX
JKCIIEPUMEHTAX B X0JI€ MPAKTUUECKON pabOThI.

Bsenenne B
Teoputo rpados.
(44.)

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yucno pédep u
CyMMapHasi cTereHb BepiuH. [IpencraBieHue o cBI3HOCTH rpada.
Henu u mukisl. [lytu B rpadax. O6xon rpada (2iinepoB MyTh).
[IpencraBnenne 00 opueHTHpOBaHHOM Tpade. Pemienue 3amau c
MIOMOIIIBIO I'padoB.

OocBaMBaTh MOHATHUSA: Tpad, BepmuHa rpada, pedpo rpada,
CTEIeHb (BaJICHTHOCTh BEPIIUHBI), IICTIb U IUKJT;
OCBaMBaTh TOHATHS: MyTh B Tpade, dIEpoB MyTh, 00X0
rpacda, OpueHTUPOBAHHBIN rpad;

pewmiaTh 3aJauyd Ha IOUCK CYMMBI CTENEHed BeplIuH
rpada, Ha MOUCK 00xona rpada, Ha MOUCK MyTed B
OPUEHTUPOBAHHBIX Tpadax;

OCBaMBaTh CIIOCOOBI MpEICTaBICHUs 3aJad U3 Kypca
areOpbl, T€OMETPUH, TEOPUM BEPOATHOCTEH, IPYrux
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OpeMETOB C TMOMOIIbI0 rpadoB  (KApTHI, CXEMBI,
ANIEKTPUYECKHUE IIeNH, (PYHKIHMOHAIbHBIE COOTBETCTBHS)
Ha IIpUMepax Mo TOTOBBIM PUCYHKAM.

O0o06111EHNE,
KOHTPOJIb. (5 4.)

HpeI[CTaBJ'IeHI/Ie JaHHBIX. OmnucarenpHas CTaTUCTHKA. BepOHTHOCTI)
CITy4aitHOTO COOBITHSI.

IIOBTOPSITh U3YYEHHOE U BBICTPAUBAaTh CUCTEMY 3HAHUN;
pemaTh 3aJa4y Ha MPEACTABICHUE U ONMCAHUE JIAHHBIX C
IIOMOIIIBIO U3YYEHHBIX XapaKTEPUCTHK;

00CyX1aTh TIPUMEPBI CITy4ailHbIX COOBITHH,
MaJIOBEPOSITHBIX u MIPAaKTUYECKH JIOCTOBEPHBIX
CIIy4allHbIX COOBITHM, MX pOJIM B TPHUPOAE U KU3HU
YEJI0BEKA.

8 Kkiacc

(1 gac B Hexearo, 34 yaca)

Ha3Banmue
pasnena
(TeMbl)
(uuciao
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00y4AKOIIHXCSA

[ToBTOpEeHUE

Kypca 8 Kiacca.
(44.)

[IpencraBneHune JaHHBIX B BUJIE TAOJIUII, TUArpaMM, TpaduKoB.

IIOBTOPATH U3YYCHHOE U BBICTPauBaTh CUCTEMY 3HAHMIA;
pelarh 3a7a4u Ha MPEACTaBICHUE U ONMCAaHUE JaHHBIX C
IIOMOUIBIO U3YYEHHBIX XapAKTEPUCTHUK;

pelmars 3ajayd Ha IPEACTaBICHUE TIPYNIUPOBAHHBIX
JAHHBIX U OIIMCAHME CIYy4alHON W3MEHUYMBOCTH;

pelmars 3a7a4d Ha OINPEAEICHUE YacTOThl CIIy4alHBIX
COOBITUH, MPHUBOAUTH TNPUMEPHl CIy4alHBIX COOBITHIA,
MaJIOBEPOSTHBIX u MIPaKTUYECKH JOCTOBEPHBIX
CIIy4allHBIX COOBITHH, MX pPOJM B MPUPOAEC M >KU3HU
YEJIOBEKA.
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OnucarenbHas
CTaTHUCTHKA.
PacceuBanue
JTaHHBIX. (4 4.)

N3mepenne paccenBaHus AaHHBIX. [lucnepcuss M CTaHAAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHHUsL.

OCBaMBaTh  IIOHATHUA: JHUCIEPCUS M CTaHAAPTHOE
OTKJIOHCHHUE, HCIIOIb30BAaTh OTU XapaKTEPUCTUKHU I
OIIMCAHUs PACCEUBAHMUs IaHHBIX;

BBIJIBUT'aTh TUTIOTE3bI 00 OTCYTCTBUU WJIM HAJTHYUH CBS3U
10 MarpaMMaM pacCEUuBaHMUS;
paccMarpuBarh  NPUMEPBl  JUArpaMm
ITIOCTPOEHHBIX 110 UMEIOIIHUMCS TaHHBIM.

paccenBaHus,

MmuoxectBa. (4

q.)

MHO0XeCTBO, PJIEMEHT MHOXKECTBA, TIOJIMHOKECTBO. Onepanuu Haja
MHOX@ECTBaMH:  OOBEIUHEHWEe, TepeceUeHHe,  JIOMOJTHEHHE.
CBoiicTBa omeparuii HaJ MHOMXECTBAMU: TIEPEMECTHUTEIIHHOE,
COYETaTEeIbHOE, pacipeaeuTeNbHOE, BKIIOUeHUs. Mcnonbs3oBanue
rpau9IecKOTO MPEACTaBICHUS MHOXKECTB JIJIsl OMMCAHUS PEaTbHBIX
MPOLECCOB U SBJICHUM, IPU PEIICHUY 3a/1a4.

OCBaMBaTh IOHSTHS: MHOYKECTBO, JJIEMEHT MHOXECTBA,
ITOJMHOK€ECTBO;

BBINIOJIHATH ONEpalliy HaJl MHOXKECTBaAMH: OOBbEIUHEHHE,
IIepeCeUeHNE, TONIOJIHEHHUE;

HCIIOJIb30BATh CBOMCTBA: MIEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIPEACIIUTENIBHOE, BKIIFOUCHHUS;
UCIIO0JIb30BaTh Tpaduyeckoe Mpe/ICTaBICHUEe MHOYKECTB
IIPU OINMCAHWM PEAJBHBIX IIPOLIECCOB W SBJICHHUM, IpHU
pellleHny 3ajad M3 Jpyrux Y4eOHbIX MpeAMETOB U
KYpPCOB.

BepositHocTh
CIIy4aiiHOTO
coObITHs. (6 4.)

DOneMeHTapHble  COOBITHS  ciydailHoro omnbita.  CrydaiiHble
coObITusA. BepositTHocTH cOOBITHI. ONBITHI C PaBHOBO3MOKHBIMU
aNeMeHTapHBIMH COOBITHAMU. CrydaiiHbIN BBIOOp. CBSI3b MEXIYy
MaJOBEPOSITHBIMU M TMPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMH B
npupoje, obmectse u Hayke. [Ipaktudeckas paborta «OmbITHL €
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMI.

OCBaMBAaTh MOHATHUS: DIIEMEHTAPHOE COOBITHE, CIydaiHOe
CcOOBITHE KaK COBOKYIHOCTb OJIAarOMPHUATCTBYIOIINX
AJIEMEHTAPHBIX COOBITHH, PaBHOBO3MOHBIE
AJIEMEHTapHBIE COOBITHSI,

pemarh 3a/la4d Ha BBIYMCIICHHE BEPOSTHOCTECH COOBITHIA
10 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITUH CIy4allHOTO
OTIBITA;

pemarh 3a7a4i Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHI B
OMBITAX  C  PaBHOBO3MOXXHBIMH  JJIEMEHTAPHBIMH
COOBITUSIMH, B TOM YHCJIC C IIOMOIIBIO KOMITBIOTEPA,
NPOBOJUTh M W3y4aTh OIBITHI C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH (C HMCIIOJIb30BAaHUEM MOHET,
UTPAIHBIX  KOCTEW, JpyruxX MOJeNei) B  Xoze
MPAKTHYECKON pabOTHI.

102




Beenenne B
Teoputo Tpados.
(44.)

Hepeso. CpoiicTBa  JIepEBBEB: €MHCTBEHHOCTh IyTH,
CYIICCTBOBAHHUC BHUCSYCH BCPIIHHBI, CBA3b MCKAY YUCIIOM BCPIIWH
u unciom péo6ep. IlpaBmno ymHokeHus. Pemenue 3amau ¢
MTOMOIIBI0 TpadoB.

0CBaMBaTh MOHATHS: IEPEBO Kak rpad Oe3 nukia, BUcsSYas
BEpIIMHA (JIMCT), BETBb AEPEBA, IIyTh B JEPEBE, JUAMETP
JiepeBa;

u3y4aTh CBOMHCTBa JepeBa: CYLIECTBOBAaHUE BHUCSYEH
BEPIIUHBI, E€IWHCTBEHHOCTh IIYTH MEXAY JIBYMs
BEPIIMHAMH, CBS3b MEXAYy UYHCIOM BEPUIMH M YHCIOM
p&oep;

pemaTth 3amaud Ha TIOMCK M TIEPEYHCICHHE IyTed B
JiepeBe, ONpeesIeHre YKciia BEpIINH Uiu pEOep B IepeBe,
00Xx0/1 OMHAPHOTO JIepeBa, B TOM YHUCIE C NMPUMEHEHUEM
NpaBHJIa YMHO)KCHUSI.

Cnyvalinbie
coObITHsL. (8 4.)

[TpoTuBomonoxubie coObrTHs. Juarpamma JDiinepa. OO0bennHEeHNE
u mnepeceueHne coOwbiTuil. HecoBmecTHbie coObiTHS. DoOpMmyra
CIIOKEHHSI BEPOATHOCTEH. YCIOBHAs BepOSATHOCTh. IIpaBumio
YMHOXEHUS. He3aBucumrie COOBITHS. [IpencraBnenue
JKCIIEpUMEHTa B BUJE JepeBa. PemieHue 3agau Ha HaXO0XKJIEHUE
BEPOSITHOCTEH € MOMOIIBIO JIepeBa CIYy4allHOrO 3KCIEPUMEHTA,
JarpamMm Didiepa.

OCBaMBaTh  TOHSATHS: B3aMMHO  IMPOTHBOTIOJIOXKHBIC
COOBITHS, Olepaliu HaJ COOBITUSIMH, OOBEIUHEHUE U
nepeceveHne COOBITHM, auarpamma Oiinepa (Dunmepa—
Benna), coBMeCTHBIC U HECOBMECTHBIE COOBITHS;

nU3ydaTh TEOPEMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHH ((HOPMYITBI CTTOKEHHS BEPOSITHOCTEH);

pemiath 3aJayd, B TOM 4YHUCJIE TEKCTOBbIE 3aJayd Ha
oTpe/ieNieHre BEPOSITHOCTEH 0OBEMHEHUS U TTepeceUeHUs
COOBITUI C TIOMOIIBIO YHCIIOBOH MPSAMOM, AWarpamm
Ditnepa, GOPMYIIBI CII0KEHUS BEPOSITHOCTEH;

OCBauBaTh MOHATHS: MPABUJIIO YMHOYKEHHUS BEPOSTHOCTEH,
YCIIOBHAsl BEPOSITHOCTh, HE3aBHCUMBIE COOBITHUS JIEPEBO
CIIy4aiilHOTO OTIbITA;

u3ydyaTb ~ CBOMCTBa  (OmpeleNeHHs)  HE3aBUCHUMBIX
COOBITHIA;

pemiath 3aJaud Ha OMpeIeNieHUE | HCIOJIb30BaHUE
HE3aBHCHUMBIX COOBITHIA;

peliath 3a/a4d Ha TMOWCK BEPOSATHOCTEW, B TOM 4YHUCIE
VCIOBHBIX, C HCIOJb30BAaHUEM JIepeBa CIy4yailHOro
OTIBITA.

O6o06meHue,
KOHTPOJIb. (4 4.)

IIpencraBnenne panHbIX. OnucarenbHas cTatucThka ['padsl.
BeposTHOCTB ciTy4aifHOTO COOBITHS.

MOBTOPATH U3YUYCHHOC U BbICTPANBATL CUCTEMY 3HaHI/II>'I;
pemiaTth 3aja4i Ha MPEACTABJICHHUC U ONMNCAHUC JTAHHBIX C
NMOMOIIBIO NU3YYCHHBIX XapAKTCPUCTHUK;
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pemaTh 3a/1a4u ¢ MPUMEHEHHEeM TpadoB

pelarh 3a/1a4i Ha HaX0>KJIEHUE BEPOATHOCTH CIy4yailHOro
COOBITHSI 10 BEPOSITHOCTSIM 3JIEMEHTApHBIX COOBITHUM, B
TOM  4YuCI€ B  ONbITAX C  PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSAMY;

pemiatb  3aJadyd  Ha  HAXO0XJAEHHUE  BEPOSTHOCTEH
0o0beIMHEHUS W TepeceueHHs] COOBITHH, B TOM YHCIIE
HE3aBHCUMBIX, C  HUCIOJb30BaHUEM  TIpaHUuecKux
MPEJCTABICHUI U JEPEBA CIYYATHOTO OIbITA.

9 kJaacce

(1 yac B Henes10, 34 yaca)

Ha3zBanue
pasaesa (TeMbl)
(4uca0 4acoB)

OcHoBHOE conepxaHue

OcHoOBHBIE BHUAbI J€ATCJIBHOCTHA oﬁyqaloumxcn

[ToBTOpEeHUE
Kypca 9 knacca.
(44.)

[IpencraBnenure JaHHBIX B BUJE TaONWI, AWarpamM, rpaukos, | @
MHTEpIpeTalys JaHHbIX. YTeHue U NoCcTpoeHue Tadlull, 1uarpamm, | @

rpadUKoB MO peatbHbIM JAHHBIM.

MOBTOPSTH M3YYCHHOE U BBICTPAUBATh CHCTEMY 3HAHMIA,
pelaTh 3aJlauy Ha IPEJICTABICHUE U ONMCAHUE TaHHBIX;
pemiate  3ajJa4yd  Ha  HAXOXKJICHHWE  BEPOSTHOCTEH
00bEIMHECHMSI W TIEPECEUYCHHS] COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJb30BAaHUEM  TrpapHuecKux
MPEJICTABICHHUIA U JiepeBa CIIYIaliHOTO OIIBITA.

DJIEeMEHTHI
KOMOHMHATOPUKH
.(74)

[TepeGop BapuanrtoB. [lepecranoBku u (akropuan. Coyeranus u | ®
yuciao codetanud. Tpeyronpuuk Ilackansa. Pemienue 3agau c | @

HCIIOJIB30BAHUEM KOM6I/IHaTOpI/IKI/I.

pemiarh 3a1a4u nepedbopoM BapuaHTOB;

OCBauWBaTh  TOHSTHUS: KOMOMHATOPHOE  MPABHJIO
YMHOKEHHSI, YIOPSAJAOYCHHAs Mapa, Tpoiika OOBEKTOB,
HepecTaHoOBKa, (haKTOpual YHCIA, COYETAHUE, YHCIIO
coveTaHHi, TpeyrojbHuK [Tackas;

peliath 3a7a4d Ha MEPEYUCICHUE YIOPSIOYCHHBIX Map,
TPOCK, MEPCUUCICHUE T[EPEeCTAHOBOK M  COYETaHUM
DIIEMEHTOB Pa3JIUYHBIX MHOYKECTB;

pemiaTh 3alaud Ha TMPUMEHEHHE YHCIa COYCTAaHUH B
anredpe (cokpamniéHHoe yMHOKeHue, ouHoM HproToHa);
pemiath, TNPHUMEHSST  KOMOWHATOPWKY, 3aJauyd  Ha
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BBIUHCIICHUE BEPOSTHOCTEM.

I'eomerpuuecka
s BEPOSITHOCTb.

3 4)

I'eomerpuueckas BeposTHOCTh. CilydaliHbIiI BBIOOpP TOYKH U3
(burypsl Ha IIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH.

OCBauBaTh MOHSATUE T€OMETPUUECKON BEPOATHOCTH;
peliaTh 3aJa4id Ha HaXO0KJIEHUE BEPOSITHOCTEH B OIBITAX,
MPEJCTaBUMBIX KaK BBIOOpP TOYEK M3 MHOTOYIOJbHUKA,
Kpyra, OTpe3ka WIM JyIM OKPYKHOCTH, YHCJIOBOTO
IPOMEXKYTKA.

UcnberTanus
bepaymmu. (6
9.)

UcneiTanme. Ycnex u Heygaya. Cepus HCHOBITAHHN 10 MEPBOTO
ycnexa. Mcnbitanus beprymmu. BepostHocTH coObITHII B cepun
ucnbiTanuii  bepaymm. Ilpaktuueckas pabora «McnbiTanus
bepnynnny.

OCBaMBATh IMOHATHA: UCIIBITAHUEC, SJICMCHTAPHOC COOBITHE
B HchbITaHUU (yclieX M HeyJauya), cepus HCIBITaHUH,
HAaCTYIUICHHE TIepBOTO  ycrexa (Heymadw), cepus
ucnbiTaHui bepHymm;

pemaTh 3a/1a4yu Ha HaXOXKJICHUE BEPOSITHOCTEH COOBITHIA B
CepUU UCHBITAHUI 0 MEPBOrO ycrexa, B TOM YHUCIE C
OpUMEHEeHHEeM  (QOpMyNIbl  CyMMbl  I€OMETPHYECKOMN
MIPOTPECCUH;

pemiate  3aJa4yd  HAa  HAXOXKJIEHUE  BEPOSTHOCTEH
3JIEMEHTapHBIX COOBITUN B cepuu UcbITaHud beprymu,
HA HaxO0XJCHHE BEPOSTHOCTU OMPENENIEHHOTO 4YHCIa
yCIIEXOB B cepuu UcTblTaHuil bepuymu;

u3ydyaTb B XOJIe TPaKTUYECKOWl pabOThl CBOWCTBA
BEPOSITHOCTH B CEPUU UCTIbITaHM bepHyu.
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Crnyuaiinas
BeNMYMHA. (6 4.)

CnyyaiiHass ~ BeIMYMHAa W paCHpElEIeHHE  BEPOSITHOCTEM.
Maremaruueckoe — oxujganue W gucnepeuss.  [Ipumepsr
MaTeMaTHYECKOI0 OXHUJAAHHUA KaK TEOPETHUECKOI0 CpPEIHEro
3HAUEHUs BEJIMYMHBI. MaTemMaTHuecKoe OXXKMJIaHUE M AUCIIEPCHS
CIIy4ailHOM BEIWYMHBI «YMCIIO YCIEXOB B CEpUU HCIIBITAHUN
bepnymm.

[Tonarue o 3akoHe Oosbiux yucen. M3mepeHune BepoOSITHOCTEH C
MOMOIIBI0 4YacToT. Posb M 3HaueHHe 3akoHa OOJIBIIUX YHUCEN B
MIpUPO/ie U OOLIECTBE.

® OCBOUTH IIOHATHUS.

Cly4daiiHasT BEJIMYMHA, 3HAYCHUE
CIIy4allHOM BEIUYMHBI, PACIIPEICICHUE BEPOSTHOCTEN;
u3ydyatb U 0OCYyXKJIaTb HIpPUMEpPHl JTUCKPETHBIX U
HENPEPBIBHBIX CIy4YalHbIX BEIUYHUH (POCT, BEC YEIIOBEKA,
YHUCIIEHHOCTb HACEJIEHUs, IPYre U3MEHUYMBBIE BETUUHHBI,
paccMaTpuBaBIIMECS B KypCce€ CTATUCTUKH), MOJEIbHBIX
CIIy4allHbIX BEJMYUH, CBS3aHHBIX CO CIy4allHBIMU
ombITaMu (OpocaHue MOHETBI, WIpalbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.);

OCBauBaTh  TOHATUSA:  MaTeMaTHYeCcKoe  OXHJaHue
CIIy4alHOM BEJIWYMHBI KaK TEOPETUYECKOE CpeaHee
3HAYEHUE, TUCIEPCHS CIYYalHOW BEJIMYUHBI KaK aHaJIor
JUCTIEPCUH YHCIIOBOTO HAboPa;

pemiate 3aJayd  HAa BBIYHMCICHHE MAaTEMaTH4YeCKOIro
OXWJAHWS W  JUCIEPCUM  JAWCKPETHOM  CIydyalHOU
BEJIMYMHBI 110 33J]aHHOMY pacIpellelieHHI0, B TOM YHUCIIe
3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMU;
3HAKOMUTBCA C  MaTEeMaTUYECKUM  OXUJAHUEM U
JIMCTIEPCUEN HEKOTOPBIX paclpelieieHHil, B TOM YHCIIE
pacupeneneHuss ClIydyalHOM BEIMYMHBI «YUCIO YCIEXOB)
B cepuM ucnbITanuii bepuyinnu;

U3y4aTh YACTOTY COOBITHS B MOBTOPSIOUIUXCS CIy4alHBIX
OIIBITAX KaK CIIYYalHYIO BEJIMUNHY;

3HAKOMHUTBCA C 3aKOHOM Oonpimmx uucen (B (opme
bepnymin): mnpu OONBIIOM 4YHUCIE OIBITOB YacToTa
coOBITHS OHM3Ka K €0 BEPOSATHOCTH;

pemarh 3a7a4d Ha U3MEPEHUE BEPOSITHOCTEN C MOMOIIBIO
4acToT;

o0cyxJaTh pojib 3aKOHa OOJIBIINX YKCeNl B 000CHOBAHUU
YaCTOTHOI'O METO/Ia U3MEPEHUSI BEPOSTHOCTEH;
o0CyX/aTh 3aKOH OOJIBIIMX YHCENl KaK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMUYMBOCTH B U3MEHUYUBBIX SIBJICHUSX,
pOJb 3aKoHa OOJBIIMX YHMCET B HPUPOJEC U B KHU3HU
4eJI0BEKA.
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O6o006mienue, [IpencraBnenne nanHbx. OnucaTelbHAs CTATHCTUKA. BEpOSITHOCTh | ® TOBTOPSITh U3YYEHHOE M BHICTPAMBATH CUCTEMY 3HAHUN;
KOHTpPOJb. (8 4.) | cmydaitHOro coObITHs. DieMeHThl KomOuHaTtopuku. CiydaiiHble | ® pemaTh 3a7a4d Ha MPEACTABICHUE U ONTUCAHHE JaHHbBIX;

BCJIMYMHBI U paCcpCaCICHUA. ® pfumaTh 3aJa4d HAa HAXOXICHHUC BCpOHTHOCTGfI CO6BITHﬁ,
B TOM  YHCIIC B OIIbITax C PaBHOBO3MOKXHBIMHA
3JICMCHTApHBIMU CO6I>ITI/I$IMI/I, BepOﬂTHOCTCﬁ

UCIILITAHUM.

IIpu pazpaborke pabouedl mporpaMMbl B TE€MaTHYECKOM ILJIAHUPOBAHUM HE MOTYT OBITh B TOJHOM MEpE Y4YTEHBI
BO3MOKHOCTH WCIIOIB30BaHUS AIIEKTPOHHBIX (b pOoBBIX) 00pa3zoBaTeIbHBIX PECYPCOB, SIBJISTFOILIUXCSI
y4eOHO-METOAUYECKUMHU MarepuajiaMu (MYJIbTUMEIUNHBIE MPOrPAMMBI, DJJICKTPOHHBIC YYCOHUKM H  3aJauyHUKH,
AJIEKTPOHHBIE OMOJMOTEKH, BUPTyaJbHbIE JTAOOPATOPUHU, UTPOBBIC MPOTPaMMBbl, KOJIJIEKIIMU HU(PPOBBIX 00pa3zoBaTEIbHBIX
PECYpPCOB), HCIOIB3YEeMbIMH [IJI1 OOY4YeHUS W BOCHUTAHUS Pa3JIMYHBIX TPYII I0JIb30BATENICH, MPEICTABICHHBIMH B
ANEKTpOHHOM (IU(POBOM) BHJAEC M peanu3yomuMHu auaakTudeckue Bo3moxkHocTH WKT, comepxkanue KOTOPBIX
COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3zoBaHUU. Y CJeNbIX 00YyYarolIMXcs BO3MOMXHOCTU HMCIOJIB30BaHUS ITUGPOBBIX
PECYPCOB Ha ypoOKax aireOpbl OrpaHUyYeHbl TPUMEHEHHEM KaJbKYJISTOpPa, B PEIKUX CIy4yasiX — AJIEKTPOHHOW OMOIHMOTEKH,
TaK KakK CIJIECNON YYeHHK HE MOXET BOCIPUHUMATH Tpaduueckyro uHpopmanuio (Tabnuibl, rpaduku, TuarpaMMbl) ¢ IKpaHa
MOHUTOPA MOCPEACTBOM 3PEHUSI.
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