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INOACHUTEJIBHASA 3AIINCKA
OO0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka»

[Iporpamma yuyebHoro mpeamera «MaremaTuka» paspaboTaHa Ha OCHOBE
denepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
o0mero 00pa3oBaHUSI C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPEIBbSIBISEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHMIO, W TPATUINI POCCHICKOTO
oOpa3oBaHusl, KOTOpbIE 00ECIeUNBAIOT OBJIAJICHUE KIIOYEBHIMU KOMIIETCHIIUSIMU,
COCTABJISIFOIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHUS M CAMOPA3BUTHS, a
TAaK)K€ IEeJIOCTHOCTh OOIIEKYJbTYPHOIO, JMYHOCTHOIO U TO3HABATEJILHOTO
pa3BuTHs oOyuwaromuxcsi. B mporpamme ydteHsl ujied v nosoxkeHus: Konuenmmu
pa3BUTHUsSI MaTeMaThuyeckoro oOpaszoBanus B Poccuiickori ®eneparuu. B amoxy
udpoBoil TpaHchopmaiu Bcex chep UeI0BeUECKON NesATeIbHOCTH HEBO3MOKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0e3 0a30BOil MaTeMaTH4eCKOM
MOJATOTOBKU. Y’K€ B ULIKOJE MAaTeMaTHKa CIYKUT OMNOPHBIM MPEIMETOM s
U3YYEHUSI CMEXKHBIX TUCHUIUIMH, a MOCIE IIKOJBl PeallbHOM HEO0OXOAMMOCTHIO
CTAaHOBUTCSl HEINPEPBHIBHOE O0pa3oBaHUE, YTO TPeOYyeT MOJHOIEHHOW 0a30BOi
00111e00pa30BaTEeIbHOM TOATOTOBKM, B TOM 4YHCIE€ U MaTeMaTH4YeCKOW. ITO
OOyCJIOBJIEHO T€M, YTO B HAaIlM JHU PACTET YMUCIO MPOPECCUi, CBSI3aHHBIX C
HEIMOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMaTUKH: U B cpepe 3KOHOMUKH, W B
Ou3Hece, U B TEXHOJOIMUYECKHX OOJAcCTsIX, U JaXe B T'yMaHHUTapHBIX cdepax.
Takum o0pa3oM, kpyr oOydaromuxcs, /Ui KOTOPBIX MaT€MaTHKa MOXKET CTaTh
3HAYMMBIM IIPEIMETOM, PACIIUPSAETCS.

[IpakThyeckast IMOJIE3HOCTh MaTEMAaTUKH OOYCIIOBJI€HAa TEM, 4YTO €€
OpeIMeTOM  SABISAIOTCA  (yHJAMEHTalbHbIE  CTPYKTYphl  HaIIero  Mupa:
IPOCTPAHCTBEHHbIE (OPMbI M KOJMYECTBEHHBIE OTHOIIECHUS OT MPOCTEHIIMX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIIBITE, 1O JOCTaTOYHO CIIOKHBIX,
HEOOXOAMMBIX NJIsi Pa3BUTHUsSI HAYYHBIX M MNPUKIAIHBIX UJed. be3 KOHKpETHBIX
MaTE€MaTUYECKUX 3HAHUWA 3aTPyJHEHO NOHMMAaHWE TPUHLMUIIOB YCTPONCTBA M
WCIIOJIb30BAHUSI ~ COBPEMEHHOM TEXHUKHU, BOCHPHUSATHE U  HMHTEpIpETaIs
pa3Ho00pa3HON COLMATbHOM, SJKOHOMHUYECKOW, MOJUTUUECKON nH(pOpMaIuu, Majo
s (dexTuBHA MOBCEIHEBHAS NMpPAKTUYECKas NEATeNbHOCTh. KaXXqoMy 4enoBeKky B
CBOECH JKHU3HU TMPUXOJUTCA BBINOJHATH PAacyeTbl M COCTABJISATh AJITOPUTMBI,
HAaXOJUTh W TPUMEHATh (OPMYIbI, BIAAETh NPAKTUYCCKUMU TpPHUEMaMU
T€OMETPUYECKUX  U3MEPEHMM W  TOCTPOEHUH, 4YuTaTh  WHOOpMAIHIO,
MPEACTABICHHYI0O B BHJI€ TaOJWIl, AUarpaMM U TpaduUKOB, XKUTh B YCIOBHUAX
HEOMPEICTICHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OnHOBpeMEHHO C pacimupeHreM cdep TpUMEHEHHS MaTeMaTHKA B
COBpPEMEHHOM 00111ecTBE BCe 0ojiee BaXKHBIM CTAaHOBHUTCS MAaTEMaTHUYECKHI CTHUIIb
MBIIUICHUS, TPOSBISIOMINNCA B ONPENEIECHHBIX YMCTBEHHBIX HaBblKax. B
Ipoliecce M3YYeHUs] MaTeMaTHUKd B apCeHall MPUEMOB W METOJOB MbILIICHUS
YyeJloBeKa €CTECTBEHHBIM 00pa3oM BKJIOYAIOTCS HWHAYKUUS MW JeAyKIus,
0000IIeHne ¥  KOHKpETH3alus, aHaJlu3 ¢ CHHTE3, KilacCuukauus U
cuctemaTuzanus, adcrparupoBaHue W aHajorus. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOUeHHU, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHPOBATH,
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O00OCHOBBIBaTh U JOKAa3bIBaTh CYKIEHUS, TEM CaMbIM DPa3BUBAIOT JIOIMYECKOE
MbIlIUIeHHE. Benymas ponb NpUHAANEKUT MaTeMaTHKEe U B (POPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS] U BOCIUTAHUM YMEHUU JIEHCTBOBAThH
0 3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHPOBATh
HOBBIE. B mporecce pemieHuss 3agady — OCHOBOM Y4eOHOI IESTENBHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TaKXKe TBOpUECKas M MPUKIAAHAS CTOPOHBI
MBIIIICHHS.

OOydeHre MaTeMaTUKE JaeT BO3MOYKHOCTh pa3BHBaThb Yy OOydYaroIIUXCs
TOYHYIO0, pallMOHAJIIbBHYI0 U MH(OPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hauboisee
HOJIXOJAIINE SI3bIKOBBIE, CHMBOJIMUECKUE, Ipa(UuecKrue CpeaCcTBa sl BBIPAKEHUS
CYXJCHHMI U HArJISAHOTO UX MPEICTABICHHUS.

HeoOxoquMplM  KOMIOHEHTOM  OOLIEH  KyJIbTYpsl B  COBPEMEHHOM
TOJIKOBaHUU  fABJIAETCA  O0Ollee  3HAKOMCTBO C  METOAAMM  IO3HAHUSA
JNEHUCTBUTENBHOCTH, MPEICTAaBICHUE O MPEAMETe U METOAAX MaTeMaTHKH, HUX
OTAMYMNA OT METOJOB JIPYTMX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKU JJISl PEHICHUS HAYYHBIX U MPUKIATHBIX
3amay. TakuMm 00pa3oM, mMaTeMaTHYEeCKOe OOpa30BaHME BHOCHUT CBOM BKJIAa B
dbopmupoBaHue 00IIEH KyIbTypbl YEIOBEKA.

W3ydyeHne MaTeMaTHKU Takke CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHHUIO
YeJIoBeKa, MOHMMAHUIO KPAacOThl M HU3ANIECTBA MATEMATUYECKUX PACCYXKIACHHM,
BOCHPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

KoppekunonHo-pa3BuBaromui HOTEHIUAI y4eOHOTo npeaMera
«MaremMaTHKa» COCTOMT B OOECIEYEHHH BO3MOXKHOCTEH [UIsI MPEOAOJICHHUS
CIIEYIOIUX CTIeUn(PUUECKUX TPYIHOCTEN CIa00BUAAIINX 00YUArOIIHUXCS:

. (bparMeHTapHOCTh WM HCKAKEHHOCTh TPEJICTABICHUNH O pEaIbHBIX
00BEKTaxX U MpPOoIIeccax;

. HEJI0OCTAaTOYHOCTh HEOOXOAMMBIX CBEJIECHUN 00 OKPY’KAIOIIIEM MUPE;

. HEJOCTAaTOYHOCTh  COITMAIBHOTO  ONbITAa W, KakK  CIEACTBUE,

HEBO3MOKHOCTh YCIIEIIHOTO (DOPMUPOBAHMS Psifia MOHATUMN, PEIICHUS CIOMKETHBIX
Y IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

. TPYAHOCTH BOCHPHATHS TpadudecKor MHPOPMAIMU W BBITOJHEHUS
JTOOBIX rpaUUecKux padoT, 3aMeUICHUE TEMIIa BBITOJIHEHUS TTOCTPOCHUI;

. 3aMeJIICHUE TEMITa M CHUKCHHE CKOPOCTH BBITIOJTHCHHS MTHChMEHHBIX
pabor.

[Ipeoonenne yka3zaHHBIX TPYAHOCTEH TOJDKHO OCYIIECTBISATHCS HA KaXKIOM
YpOKE YYHUTEeJIeM B TMpOIecCe CHEIUATbHO OPTaHU30BAHHON KOPPEKIIMOHHOU
paboTHI.

Hesan u3yuyenus yueOHoro npeamera «MaremaTuka»

[IpuopuTeTHBIMU 1IENISIMU O0yUCHUS MaTEeMaTHKE B 5—9 Kjaccax SBIISIFOTCS:

dbopmMupoBaHUe IEHTPATBHBIX MATEMATUYECKUX TMOHATUHN (YUCII0, BEIMYMHA,
reoMeTpUIeCcKas durypa, NepeMeHHas, BEPOSITHOCTb, byHKIHUN),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTEMaTUYECKOTO
o0Opa3oBaHus 00yYaIOLIUXCS;



HOJBEIEHNE OOYYaIOUIMXCsl Ha JOCTYIMHOM JUIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTEMATHKH U OKPYKAIOUIET0 MHUpPA, IOHUMAHHE MATEMAaTHKU Kak
9acTu O0IIel KyIbTYPhl YeIOBEYECTBA;

pa3BUTHE WHTEIUIEKTYyaJbHBIX U TBOPUECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
NIO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIbCKIX YMEHHHA, KPUTUYHOCTH
MBIIUICHUS, UHTEpECca K N3YYCHUIO0 MAaTEeMAaTHKH;

GopmupoBaHre (YHKIMOHATHLHON MAaTEMAaTHYECKOW T'PAMOTHOCTH: YMCHHUS
pacro3HaBaThb ~ NPOSABICHHUS ~ MAaTeMaTHYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B pealibHBIX KU3HEHHBIX CUTYalUSX U MPH U3yUYECHUH APYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH,
(dopMyIHpOBaTh UX Ha S3bIKE MATEMATUKU U CO3J]aBaTh MaTeMaTHUECKUE MOJIEIH,
NPUMEHSATh OCBOCHHBIM MaTeMaTHUeCKWi amnmapaTr A pelieHUs NpaKTUKO-
OPHEHTUPOBAHHBIX 3aJa4, WHTEPIPETHPOBATb W OLEHUBATh IOJyYCHHbBIE
pe3yabTaThI.

Koppekmonnsie 3anayu:

. Pa3BuTHe 3pUTENBHOTO, OCS3aTEIBHO-3PUTEIILHOTO M CIIYXOBOTO
BOCIIPHSATHS.

. Pa3BuTre mpon3BOIBHOTO BHUMAHUS.

. Pa3zBuTre 1 KOppeKIUs aMsTH.

. Pa3BuTie W KOPpPEKIUS JIOTUYECKOTO MBIIUICHUS, OCHOBHBIX
MBICJIUTEILHBIX ONIEPAIIHA.

. [Ipeoionenrie THEPTHOCTH MCUXUYECKHUX TTPOLIECCOB.

. Pa3zBuTne auaniorndyeckoi ¥ MOHOJIOTHUECKOU PEUH.

. [Ipeononenue BepOamu3ma.

. dopMUpOBaHUE HABBIKOB 3PUTEIIBHOTO, OCSI3aTEIbHO-3PUTEIBHOTO U
CJIyXOBOT'O aHaJIN3a.

. Pa3BuTHE HaABBIKOB OCS3aTEIBHO-3PUTEIBHOTO OO0CIEIOBAaHUS U

BOCHPUATUS  LBETHBIX (MJIM  KOHTPACTHBIX, YEPHO-OEJBIX)  penbePHBIX
U300paKeHU TMPEIMETOB, KOHTYPHBIX H300paKEHUN TeOMETpUUYeCKUx (GUryp u
T.I1.

. ®opmupoBaHUE YMEHHUS BBIMOJIHATH TPU TIOMOIIM YEPTEHKHBIX
WHCTPYMEHTOB T€OMETPHUECKHE MOCTPOCHHUS, MOCTpOoeHHE TpaduKoB (DyHKIHH,
aUarpamm | T.11.

. dopmHUpoBaHUE YMEHUS YUTATh IIBETHbIE (UJIM KOHTPACTHbBIE, YEPHO-
oenbie) penbedHbIe TpadUKH DIEMEHTAPHBIX (PYHKIUA HAa KOOPJIUHATHOU
IJIOCKOCTH.

. OOyuenue TmpaBWiaM 3alUCH  MaTeMaTU4YeCcKux  QopMysnl U
CTIEIUATBHBIX 3HAKOB.

. OOyueHue mpremMam Mpeoopa3oBaHUs MATEMATUYECKUX BhIPAKEHUM.

. CoBepIlIEHCTBOBAaHHE CHELMAIBHBIX MPUEMOB OO0CIEIOBaHUS U
U300paKCHHS N3y4aeMbIX OOHEKTOB.

. dopMUpOBaHUE, YTOYHEHUE WA KOPPEKLUUS MPEACTABICHUNA O
MPEAMETAX U MPOLIECCAX OKPYKAIOIIEH JECHCTBUTEIBHOCTH.

. dopmHupoBaHWE M COBEPIICHCTBOBAHME YMEHHsI paclo3HaBaTh

CXOJIHBIE TTPEAMETHI, HAXOUTh CXOAHBIE U OTJIMYUTEIbHBIC MTPU3HAKH MPEIMETOB
Y SIBJICHUH, UCIIOJIb3YSl COXPAHHBIE AHAIIN3ATOPBI.
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. CDOpMI/IpOBaHI/IG N COBCPHICHCTBOBAHUEC YMCHHA HAXOJUTH ITPUIUHHO-
CJICACTBCHHBIC CBA3H, BBIACIIATH I'NIABHOC, O606HlaTB, JAC€J1aTb BBIBOJHBI.

. CoBeplIeHCTBOBaHME HABBIKOB BepOaIbHOW KOMMYHHUKALUU.

. CoBeplICHCTBOBAaHUE YMEHHUS NPHUMEHSATh HEBEpPOAIbHBIE CIOCOOBI
OOIIIEHUS.

. Pa3BuTre MeIKoil MOTOPUKHU U 3pUTEIBHO-MOTOPHON KOOPANHALIWU.

. CoBeplLICHCTBOBAaHUE  YMEHHS  3pPUTEIBHOW  OPHEHTHPOBKH B
MUKPOIIPOCTPAHCTBE.

. ®opMHpOBaHUE PALMOHAIBHOIO MOAXOAA K PELICHUIO Y4YeOHBIX,

OBITOBBIX M TPO(EecCHOHATBHBIX 3a/lay, Pa3BUTUE AHATUTUKO-TIPOTHOCTUYECKHX
YMEHUH U HABBIKOB.

Anre0Opa sBJISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
oOecrieuynBaeT M3y4eHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOIO, TaK U
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOIUMO ISl  MPOAOTKEHUS
oOpa3oBaHHs M B TMOBCEOHEBHOM XW3HU. Pa3ButHe y 00ydarolmuxcsi Hay4HbIX
IPEACTABICHUN O MPOUCXOXKIACHUM U CYIIHOCTU aNreOpanyeckux aOCTpakUuu,
croco0e OTpaKEeHUs MAaTEMAaTUYECKON HayKOM SBJICHHI U MPOLIECCOB B MPUPOJIE U
OOIIECTBE, POJIM MATEMaTHYECKOTr0 MOJIEIMPOBAHMS B HAYYHOM MO3HAHUU U B
IIPaKTUKE CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIUIEHUS, HEOOXOIUMBIX ISl aJanTalii B COBPEMEHHOM LIHU(PPOBOM OOIIECTBE.
N3ydyenne anreOpbl €CTECTBEHHBIM 00pa3oM 0O0€CleYrBaeT pa3BUTHE YMEHUS
HaOJI01aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTHU
MBILUIEHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOW JEWUCTBUSA U
BBIBOJIbI, (JOPMYIIUPOBATh YTBep:kIeHUsA. OcBoeHNE Kypca ajireOpbl 00ecreurnBaeT
pa3BUTHE JTOTMUECKOT0 MBIIUICHUS 00Yy4alOIIUXCs: OHU UCTIOJIB3YIOT 1€ TyKTUBHBIC
U WHJIYKTUBHBIE PACCYXKIEHUs, 0000IIeHINEe U KOHKPETHU3AIlNI0, a0CTparupoBaHue
u a”anoruto. OOydyeHue anredOpe TMpeArnojaraeT 3HAYUTEIbHBIH  00BeEM
CaMOCTOATENILHON JESTENIbHOCTA O0O0YYalolUXCsl, MO3TOMY CaMOCTOSATEIbHOE
pElIeHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SBIISETCS pealn3aluuen AesiTeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeIbHO METOoAMYecKHe nuHuu: «Hucna u
BBIYMCIICHUS»; «AJNredpandeckue BBIPAXKEHUS»; «YPAaBHEHHUS W HEPABEHCTBAY;
«Dynkum». Kaxknas u3 3Tux conepKaTeabHO-METOANYECKUX JINHUNA Pa3BUBACTCS
Ha TPOTSHKEHUM YEThIpeX JeT U3Y4YeHHUs Kypca, €CTeCTBEHHBIM 00pa3om
NepervieTasch U B3aUMOJCUCTBYS C JAPYIrMMHU €ro JUHHSAMU. B xoae u3ydeHus
Kypca OOydYaromMMcsi TPUXOIUTCS JIOTHYECKH pacCyXJaTh, HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3THM 1ieIeco00pa3HO BKJIIOYHUTH B
IpOrpamMmy HEKOTOPBIE OCHOBBI JIOTUKH, TPOHU3BIBAIOLIME BCE OCHOBHBIE Pa3/Ieiibl
MaTEeMaTUYECKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YJarOITUMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPKJaTh, YTO COAEPKATEIBHOM W CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanue JWMHUU «YHclia W BBIUKUCICHUS» CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOPUTMaMHu, a
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TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsi IOBCEIHEBHOM
KW3HU. Pa3BuTHE NOHATHUS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllUOHAIbHBIMU
U UppAlMOHATBHBIMH  YWCIaMH, (OPMHUPOBAHHMEM  MPEACTABICHHA O
JNEHUCTBUTEILHOM 4YHUCIJIE. 3aBEPIICHUE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K
CTaplieMy 3BeHY OOIIero 0Opa3oBaHusl.

Conepxanue JAByX anreOpanyeckux JUHUA —  «AjareOpanueckue
BEIDOKCHUS» W «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
oOy4JaronmMxcss MaTeMaTHYeCKOro amnmnapara, HeoOXOAMMOro Jisi pPEIIeHHs 3ajad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B
OCHOBHOM IWIKOJE€ Y4YEOHBIA Marepuan TPYyNIUPYETCs BOKPYT PalMOHAIBHBIX
BbIpaKEeHM. AJnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3blKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro mupa. B 3agaum oOyuyeHus anreOpe BXOIAT Takke JanbHeiiiee
pa3BUTHE AITOPUTMHYECKOTO MBINUICHUSI, HEOOXOAUMOro, B YAaCTHOCTH, IS
OCBOCHUSA Kypca HWHPOpMATUKU, ¢ OBJAJACHUE HABBIKAMH JCAYKTHUBHBIX
paccyxaeHuit. [Ipeobpa3zoBanre CUMBOJIbHBIX (DOPM BHOCHUT CBOM crieliu(puuecKuit
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CTIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue  (yHKIMOHAIbHO-Tpa)UUYECKOM  JIMHMM  HALEJIEHO  Ha
NOJIy4deHHE  OOy4yaloIMMHCS  3HAHUK O  (QYHKIMAX KAk  BaKHEWIIEH
MaT€MaTUYeCKOM MOJENW MJis ONHMCAaHUs M HCCIEAOBaHUS Pa3HOOOpPA3HBIX
IPOLECCOB U SBJIEHUN B mpupoae u oOuiectBe. M3ydyeHuwe sToro marepuana
CIIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS HCMOJIb30BaTh Pa3IMYHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMAaTUKH — CJIOBECHbBIC, CHUMBOJIMYECKHE,
rpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBaHME TNPEJICTABICHUNA O POJIHU
MaTeMaTUKHU B Pa3BUTUU UUBWIN3ALKNHA U KYJIbTYpPHI.

Crnenys mpeacTaBieHHON pabodeil mporpaMme, HaurHas ¢ CEABMOro Kiiacca
HAa YypOKax TEOMETPUU OOYYalolUUCS YYUTCA TPOBOJUTH JOKa3aTeIIbHbBIE
pacCcyXIE€HUsl, CTPOUTH JIOTUYECKHE YMO3AaKIIOUYECHMS, JOKA3bIBaTh HCTHUHHBIC
YTBEPKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUS «OT
IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpOBaTH OOpATHBIE
yTBepxkaeHus. OOydaronuiics, OBIQJACBIIMNA HCKYCCTBOM pacCyXaaTh, OyIeT
MPUMEHSITh €r0 U B OKPY>KAIOIIEH KU3HHU.

[{enpro M3ydeHNs: TEOMETPUU SABIISIETCS MCIOJIB30BAHNUE €€ KaK MHCTPYMEHTA
MPU PEIICHUM KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3aJlay, BCTPEUAIOIINUXCS
B peaybHOM ku3HU. OKOHYMBIINN KypC T€OMETPUU 00YJArOIIUIICS JOJIKEH OBIThH B
COCTOSIHUU OTPENETUTh T€OMETPUYECKYI0 (UTypy, ONMHUCATh CIOBAMU JAHHBIN
YepTekK WIM PUCYHOK, HAWTHU IUJIONMIAIb 3E€MEIbHOrO0 Y4YacTKa, pacCuuTaTh
HEOOXOMMYIO JJIMHY ONTOBOJIOKOHHOTO Ka0elst uiii TpeOyeMble pa3Mephl rapaxa
JUIsT aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIUTEIbHAS JIMHUS B
M3YYEHHUH T€OMETPHUH B IIKOJIE.

VYuutento pekoMeHayeTcst oAOUpaTh 3aJa4 MPAaKTUUYECKOT0 XapakTepa s
paccMaTpuBaeMbIX TEM, YUUTh JE€TEN CTPOUTh MATEMATUYECKUE MOJICIIN PEATIbHBIX
JKU3HEHHBIX CHUTYyallui, MPOBOJUTH BBIYUCJICHUS M OIICHUBAThH aJ€KBATHOCTH
MOJIYYEHHOro pe3ynbTaTa. KpailHe BaKHO MOMYEPKHBATH CBS3M TEOMETPUHU C
JIPYyTUMHU npeaMeTaMu, MOTHUBHUPOBATh UCIIOJIb30BaTh ONIPENCIICHUS
reOMETPUYECKUX (DUTYpP U MOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOTYyUYESHHBIX
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yMeHuM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«BekTopb», «TpUroHOMETpHUYECKHME COOTHOLICHHs», «Meron KoopauHaT» U
«Teopema [Tudaropay.

B coBpeMenHoM 11u(pOBOM MHpE BEPOSITHOCTh U CTATHUCTUKA MPHOOPETAIOT
BCE OOJBIIYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHHUS MPAKTHUECKUX MPUIOKEHHUH, TaK
U UX pOJIM B 00pa3oBaHWU, HEOOXOIUMOM KaKIOMY uesnoBeKy. Bo3pacraeT umcio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a30oBasi OATOTOBKA
B 00JIacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TMOJrOTOBKa BakKHA s
MPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIHON Tpo(decCuOHaIBbHON Kaphephl.

Kaxx1ip1il uenoBek MOCTOSIHHO MPUHUMAET PELIEHUsI HA OCHOBE MMEIOIINXCS
y HEro JaHHbIX. A Jis OOOCHOBAHHOIO WPHUHSTHS PEIICHUS B YCIOBUSX
HEJ0CTaTKa WM M30bITKa MHPOPMAIMK HEOOXOAMMO B TOM YHUCJE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO TO03TOMYy OCTpPO BCTajlla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH yMEHHME BOCIPUHUMATh U KPUTHUECKU
aHAIM3UPOBATh HHPOPMAITHIO, IPEICTABICHHYIO B PAa3UYHBIX (pOpMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PAacueThl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHLKANIAMA cOopa, aHaiu3a WU TPEJCTABICHUS NaHHBIX M3 Pa3IMYHBIX cdep
KHU3HU OOIIECTBA M TOCYJapcTBa MpHOOIIAeT O0yyaroumxcs K OOLIECTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOWHATOPWUKH Pa3BUBAET HABBIKM OPTaHU3AIUU
nepebopa W MOJCYeTa Yucjia BapUAHTOB, B TOM 4YHCIIE, B MPUKIAJAHBIX 3ajadax.
3HAaKOMCTBO C OCHOBaMH TE€OpUHU IpadoB co3gaeT MaTeMaTHuyecKuil (pyHIAaMeHT
Uit GOpMHUPOBAHUS KOMIETCHIIMM B oOjnacTu WHGOpPMATHKA W IUDPOBBIX
texHosoruii. [loMuMO 93TOro, TMpU U3IYYEHUH CTATUCTUKH M BEPOATHOCTHU
oOoramaroTcsl MpeACTaBICHUs] 00YyJarolMXCs O COBPEMEHHOW KapTHMHE MUpa U
METOJIaX €ro HccienoBaHus, (GopMupyeTrcs NMOHMMAaHWE POJIM CTATUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAYMMOW HWHGOpPMAMKM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBMM C NaHHBIMH HENSIMH B CTPYKTYpE MPOTpaMMbl Y4eOHOTO
Kypca «BeposSTHOCTP M CTaTHCTHMKa» OCHOBHOW IIKOJBI BBIJCICHBI CIIEIYIOIINE
CoZiepKaTeNbHO MeTonndeckue nuHnn: «lIpeacraBnenne JaHHBIX U OmMHcaTeIbHas
CTaTUCTHKa»; «BeposTHOCTBY; «DIeMEeHThl KOMOWHATOpUKW»; «BBeneHue B
Teopuro TpadoBy.

Conepxxanue nuHuu  «lIpencraBneHue  JaHHBIX W ONKCATENbHAs
CTaTUCTHKA» CIYXUT OCHOBOW [jIi (OPMHUPOBAHUS HABBIKOB pPabOTHI C
uH(popMaIuet: OT YTEHWS W HUHTEPIpeTanuy WHPOpPMAIlUU, MPEICTABICHHON B
Tabnuiax, Ha auarpamMmax W rpadukax g0 cOopa, MpENCTaBICHUS W aHAIHN3a
JAHHBIX C WCIOJIb30BAaHUEM CTATUCTUYECKUX XapPaKTEPUCTHUK CPEIHUX U
paccenBaHus. PaGortas ¢ gaHHBIMH, OOydYarOIIMecs y4YaTcs CUUTHIBATh W
WHTEPIPETUPOBATh JIaHHBIC, BBIABUTATh, APTyMEHTUPOBATh W KPHTHKOBATh
MPOCTEUININE THIOTE3bl, PA3MBIILIATE HaJ  (GaKTOpaMH, BBI3BIBAIOITUMHU
W3MCHYMBOCTh, W OIICHWBATh WX BIMSHUEC Ha paccMaTpUBACMbIC BEIUYMHBI U
MPOLIECCHI.



VHTyUTUBHOE NPEACTABICHUE O CIy4YaHOM M3MEHYMBOCTH, MUCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
W3Y4YEHHs] TEOPUU BEPOSATHOCTEU. bopioe 3HaYeHne 3/1eChb UMEIOT IPAKTUYECKUE
3a/1aHUS, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIEIISIMM.

[loHsiTUE BEPOSATHOCTH BBOJAUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOrO
coOpitus. [lpu m3ydeHnun Kypca oOydaromiuecsi 3HAKOMATCS C TMPOCTEUITMMHU
METOJAMH BBIYMCJICHUS BEPOSATHOCTEW B CIIyYaWHBIX OKCIIEpUMEHTax C
PABHOBO3MOKHBIMHM JJIEMEHTapHBIMUA HMCXOAAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
NO3BOJIIIOIIMMHU CTaBUTh U peliaTth Oosee ClOoXHbIE 33hauud. B kypc Bxonsr
HAa4yaJIbHBIC IIPEACTABICHHUS O CIy4YalHBIX BEJIMYMHAX W HX YHCIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS C
MHO>KECTBAMU M OCHOBHBIMH OIl€palUsIMU HAJl MHOKECTBaMH, PACCMATPHUBAIOTCS
IIPUMEPBI NIPUMEHEHUs Ul PEIICHMs 3a1ad, a TAKXKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

MecTto yuyeOHoro npeamera «MaTtemaTuka» B y4eOHOM ILUIaHe

VYyeoOnblii mpenmer «MaTeMaTuka» SBISETCA 00s13aTEIbHBIM MPEAMETOM Ha
JJaHHOM ypoBHe oOpazoBanusi. B 5-9 kmaccax (Bapuant 1 AOOII OOO) yueOHbIi
npeamet «MareMaTukay TPaJulMOHHO U3y4YaeTCs B paMKax CIEIYIOIUX y4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB
«Anrebpa» (BKIIOYash HJIIEMEHTHl CTAaTUCTUKA W TEOPUU BEPOSITHOCTEH) U
«I'eometpus». Hacrosieit mporpaMmoil BBOAMTCS CaMOCTOATENbHBIN yueOHBIH
Kypc «BeposITHOCTb U CTATUCTUKAY.

B 5—10 xnaccax (Bapumant 2 AOOII OOOQO) y4eOHBIH mpeaMeT
«Marematuka» TPaAUIIMOHHO MU3Yy4aeTCsl B paMKax CIEIYIONINX y4eOHBIX KYpPCOB:
B 5-6 kiaccax — kypca «Matematuka», B 7—10 kinaccax — KypcoB «Amredpa»
(BKJIFOYAsi AJIEMEHTBhl CTAaTUCTUKU W TeOopuu BeposiTHocTer) u «['eomerpus».
Hacrosimeit  mporpamMMoi  BBOAMTCSL  CaMOCTOSATENIBHBIM  Y4eOHBIH  Kypce
«BepoATHOCTb U CTATUCTHKA.

Mecto yuyeOHOro kypca «Maremaruka» B y4eOHOM ILIaHe.

Cornacno yudeOHoMy rmany (Bapuant 2 AOOII OOO) B 5-6 kiaccax
M3Yy4aeTcsl WHTETPUPOBAHHBIN mpeaMer «MaremaTrnka», KOTOPBIM BKJIKOYAET
apupMETHYeCKUd  MaTepuall M  HaJBIAHYIO ~ TEOMETpUI0, a  TaKKe
MPOTEIEBTUUECKUE CBEACHUS W3 aireOpbl, DSJIEMEHTHl JIOTMKM U Hadala
ONMCATENBbHOM CTAaTUCTUKU. Hacrosmen nporpaMmon IpeaycCMaTpUBACTCS
BbIJICJICHHE B YY€OHOM IIaHE HA M3YUYCHHE MAaTEMAaTUKH B 5-6 kiaccax 5 yuyeOHBIX
YacoB B HEJIEJIO B TEYCHHE KaXKJ0T0 rojia 00yueHusl.

MecTo y4eOHOro Kypca «AJjredopa» B yueOHOM ILJIaHe.

Cormacao yuyebnomy many (Bapuant 2 AOOII OOO) B 7-10 xmaccax
u3ydaeTcsi y4eOHbIN Kypc «AJredpa», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHbIE
paszensl conaepkanus: «Hucnaa U BBIYUCICHUSY, «AJreOpandeckue BhIPAKEHUSY,
«YpaBHEHHS U HEpaBEeHCTBA», «DyHKIMM». B COOTBETCTBUU ¢ y4eOHBIM IJIAHOM
(BapuanT 1 AOOIT OOO) Ha uzyueHue yueOHOTO Kypca « Anredpa» ¢ 7 o 9 kiacc
OTBOJIMTCSI HE MEHEee 3 YacoB B HEJIENI0, BCEro 3a Tpu rojaa oOydeHus — 238 yacos.
VYuebnbii mnan (Bapuadnt 2 AOOII OOO) Ha u3ydyeHue anreOpbl B 7 Kjacce
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OTBOJMUT HE MeHee 3 ydeOHBIX 4acoB B Henmeno, B 8, 9, 10 kimaccax He MeHee 2
y4eOHBIX YacOB B TEUYEHHME KaXKIOro Troja OOy4eHHMs, BCEro 3a YeThlpe roja
oOyuenusi He MeHee 306 ydyeOHbIX yacoB. Ilpu peanuzauuu Bapmanta 2 AOOII
OOO oOpa3oBaTenbHBIM OpraHu3alnusM pekomeHayercss B 8-10 kmaccax
YBEJIUYHUTHh KOJHMYECTBO 4YacoB, OTBOAMMBIX Ha H3y4YyeHHE Y4eOHOro Kypca
«Anrebpa» 1O Tpex YacoB B HEACNIO 3a CYET YacoB YacTH, (OPMHUPYEMOii
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUN y4eOHOr0 IUIaHa.

MecTto yueOHOro Kypca «I'eomMmeTpusd> B y4eOHOM IJIaHE.

Cornacio ywyebnomy miany (Bapuant 2 AOOII OOO) B 7-10 xnaccax
uzydyaeTcsi ydeOHbIM Kypc «l'eoMeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOLIUE
OCHOBHBIE pa3zfienbl coaepkanus: «['eomerpuueckue QUrypsl U HUX CBOHCTBAY,
«/3MepeHne TeOMeTpUYECKUX BEIMYUHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
mwiockoctn», «Bektopb», «JIBmwkenus miockoctu» U «IIpeobpazoBanus
nonobus». B coorBerctBumM ¢ yueOHbIM TuiaHoMm (BapuanT 1 AOOII OOO) nHa
uzydyeHue ydyeOHoro kypca «l'eomerpus» Ha 0a30BOM ypoBHE ¢ 7 mo 9 kiacc
OTBOJIMTCSI HE MEHEe 2 4acOB B HEJEJI0, BCEro 3a Tpu roja odyuenus — 204 yaca.
VYuebnsiit mnan (Bapuant 2 AOOIT OOO) Ha uzydeHue reomerpuu B 7-10 kitaccax
OTBOJUT HE MeHee 2 y4eOHBIX YacOB B HEJNEII0, BCETO 3a YEThIpE rofa 00ydeHHs
He MeHee 272 yuyeOHbIX YacoB.

Mecto y4yeOHOro kypca «BeposiTHOCTH M CTATHCTHKA» B Yy4eOHOM
IJIaHe.

B ocHoBHOM mIKOne u3y4aeTcsi Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpbI  BXomsaT paznensl: «lIpencraBneHue JaHHBIX M ONKcCATeIbHAs
CTaTUCTHKa»; «BeposTHOCTBY; «DIIeMEHThl KOMOWHATOpUKW»; «BBelneHue B
teoputo rpadoB». CormacHo yudeOHomy 1iaHy (BapuanT 1 AOOII OOO) nHa
U3y4YeHHUE JAHHOTO Kypca OoTBoAWTCSA | y4eOHBIA yac B Hemento B 7-9 kiaccax,
Bcero 102 yue6nbix yaca. CornmacHo yueOHoMy 1utany (Bapuant 2 AOOIT O0OO)
Ha U3Yy4YEHUE JAaHHOTO Kypca oTBoAUTCS 1 yueOHbIl yac B Henemto B 8—10 kiaccax,
Bcero 102 yuyeOHbIX yaca.

Oco0eHHOCTH pacnpeae/ieHUsl Y4e0OHOr0 MarTepuasia. Y4eOHbI Kypce
«Marematukay.

Pacnipenenenue nporpaMMHOro maTtepuaina ydeOHoro Kypca «MareMaTukay
B AOOII OO0 mexnay aByms rogamu oOydenus: coorserctsyer [TOOIT OOO.

Oco0enHocTH pacnpenejieHuss y4eOHOro Marepuasa. Y4eOHbI Kypc
«AJaredpa».

Pacnipenenenne mporpaMmHOro marepuaiia yueOHOro Kypca «Ainredpa» B
AOOIT OOO (Bapuanr 1) coorBercTByeT ITOOIT OOO.

[IporpammubIii MaTepuan yudeOHoro kypca «Anreopa» B AOOII OO0
(BapmaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. Ilepepacnpenenenue
coJlepKaHusl y4eOHOro Kypca OOYCIIOBIEHO MOTPEOHOCTHIO B JIOTIOJHUTEIHHOM
BpEMEHHU, HEOOXOIMMOM JJId H3y4Y€HHUs Marepuania, BbI3bIBAIOIIETO Y CIEMNbIX
oOyyarommxcsi ocoOble 3aTpyAHEHUs, a TakkKe JUIsI pPa3BUTUA Y HUX
KOMIICHCATOPHBIX ~ CIIOCOOOB  ACHCTBUM W JajbHeWIiero oOy4YeHUs HX
UCITOJIb30BAHUIO.

1. 7 knacc: nzyuenue marepuana 7 kiacca [IOOIT OOO, u3 koToporo riasa
«CurcTembl IMHEVHBIX YPABHEHHID IIEPEHOCHUTCS B 8 KJIacC.
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2. 8 kjacc: u3ydyeHHE MepeHeceHHOM u3 7 kiacca riaBbl «CHUCTEMBI
JUHENHBIX ypaBHeHUI» u Marepuana 8 kimacca [IOOIT OO0, u3 KOTOporo riiaBbl
«KBagpartHsle ypaBHeHUs», «HepaBeHcTBa», «CTeneHb ¢ LENBIM MOKa3aTeaeM»
nepeHocsAres B 9 knacc.

3. 9 kiacc: u3ydeHuEe NEPEHECEHHbIX W3 8 kiacca riaB «KBagparHbie
ypaBHeHUs», «HepaBeHcTBa», «CTeneHb ¢ IENbIM MOKa3aTeaemM» W maTtepuana 9
kiacca [IOOIT OO0, u3 kotoporo riassl «KBagpatHeiii TpexuneH. KBagparnynas
byHKUuUs», «YpaBHEHUS U HEPABEHCTBA C OJHON MEpPEeMEHHOW», «YpaBHEHUS U
HEpPaBEHCTBA C ABYMS IEPEMEHHBIMUY», «ApudmeTnueckass U reoMeTpuueckas
nporpeccumn» nepeHocurcs B 10 kiacc.

4. 10 knacc: mpomomkeHue uzydeHuss marepuana 9 kmacca [1OOIT OOO;
000011IeHHEe U CUCTEMaTU3allis 3HaHUN 110 KypCy alnre0pbl OCHOBHOM IIKOJIBI.

Oco0eHHocTH pacnpenejieHuss y4eOHOro Marepuasa. Y4eOHbId Kypc
«I'eomeTpus».

[Iporpammusblil Matepuan ydeObHoro kypca «I'eomerpus» B AOOII OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue
CoJIep>KaHMsl y4eOHOro Kypca OOYCJIOBJICHO MOTPEOHOCTHIO B JIOMOJIHUTEIHLHOM
BPEMEHHU, HEOOXOIMMOM JJI1 H3y4YEHHUs MaTepuaia, BbI3BIBAIOIIETO Y CIEMNbIX
oOyuaromuxcst 0coOble 3aTpyAHEHUs, a TakkKe Uil Pa3BUTUS y HUX
KOMIIEHCATOPHBIX ~ CIIOCOOOB ~ JEMCTBMM W JalbHEHIIEro oOO0ydyeHus UX
VCITOJIB30BAHUIO.

1. 7 xnacc: okoHuaHue TeMbl «COOTHOLIEHUSI MEXKIY CTOPOHAMH U yIJIAMH
TpeyroybHUKa» (rmoarema «llocTpoeHHE TpEYroJbHUKAa IO TPEM JJIEMEHTaM»)
IIEPEHOCUTCS B 8 KJ1acc.

2. 8 xnacc: oxoHuaHue TeMbl «IlogoOHBIE TpeyrosbHUKW» (moATEMA
«COOTHOUIEHHSI MEXKIY CTOPOHAMH MU yIiaMu NPSIMOYTOJBHOTO TPEYrOJIbHHUKA)
nepeHocuTes B 9 Kiacc.

3. 9 knacc: Tema «COOTHOHIEHWS MEXAY CTOPOHAMH M YIJIAMH
TpeyroyibHuKa. CKalspHOE NPOU3BEACHUE BEKTOPOB) MepeHocurcs B 10 kiacc.

4. 10 xknacc: nponomxenue uzydenue marepuana 9 kimacca [TOOIT OOO.

Oco0eHHOCTH pacnpeae/ieHUsl Y4e0OHOI0 Marepuaa. Y4eOHbI Kypc
«BepoSITHOCTH M CTATHCTHKAY.

Pacnpenenenuie mporpaMMHOro Marepuana yuyeOHOro Kypca «BeposiTHOCTb
u cratuctukay B AOOIT OOO cootBerctByeT IIOOIT OOO, HO HM3ydYeHHE Kypca
HayMHaeTCsa He ¢ 7, a ¢ 8 kjacca.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JINYHOCTHBIE pe3yIbTaThl

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO MpeaMera
«MaremaTuka XapakTepu3yloTcs CIeAYIOIIM 00pa3oM.

Ilampuomuueckoe 6ocnumanue: TPOSABICHHE HHTEpeca K MPOIUIOMY U
HACTOSIIIIEMY POCCUICKONM MaTeMaTHKH, HEHHOCTHOE OTHOIICHHE K JTOCTHXKEHHSIM
POCCUMCKUX MaTEMAaTUKOB M  POCCUMCKOM MaTreMaTUYeCKOM IIKOJBI, K
MCIIOJIb30BAHUIO ATUX JIOCTHKEHUI B APYTUX HayKaxX W MPUKIATHBIX chepax.
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I'pascoanckoe u Oyxo8HO-HpagcmeeHHoe GOCHUMAHUe: TOTOBHOCTh K
BBITIOJTHEHHUIO O0S3aHHOCTEN rpakJaHuHA U peaTu3alluu ero mpas, MPeCTaBICHUE
0 MaTEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBJICHUH,
MPOIETyp TPaKIAHCKOTO o00ImecTBa (BBIOOPHI, OMPOCHI W TMp.); TOTOBHOCTH K
OOCYXKICHHUIO 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JOCTH)KEHUM HAayKH, OCO3HAHHME BaXHOCTH MOPAJIbHO-3TUYECKHUX MPUHIUIIOB B
JESATEIIbHOCTU YYEHOTO.

Tpyoosoe 6ocnumaHue: YCTAaHOBKAa Ha aKTUBHOE Y4YacTHE B pEUICHUU
MPaKTUYECKUX 3a7ad MaTEMaTHYECKON HampaBJIEHHOCTH, OCO3HAaHUE BaKHOCTHU
MaTEMaTUYECKOro 00pa30BaHUsl Ha MPOTSDKEHMM BCEH KU3HU IS YCHEIIHON
npoecCUOHANBHON  JIEATEIbHOCTH UM Pa3BUTHE HEOOXOJUMBIX  YMEHUI;
OCO3HAHHBIA BHIOOP U MOCTPOCHUE MHIMBHUAYAIbHOM TPAEKTOPUU 0Opa30BaHUS U
KU3HCHHBIX IUJIAHOB C Yy4€TOM JIMYHBIX HMHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH.

Ocmemuueckoe  gocnumanue:  CIOCOOHOCTh K SMOLMOHAIBHOMY H
ACTETUYECKOMY BOCIPHUATHUIO MaTEeMaTHYECKUX OOBEKTOB, 3aJlay, pELIEHUH,
pacCyXJ€HUI; yMEHUE BUJETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu  Hayynoco no3HaHusA: OPUEHTALMS B  JIEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YETIOBEKA, TPUPOABI U OOLIECTBA, TOHUMAHUE MATEMATHYECKOW HayKd
KaK cepbl 4eI0BEYECKOMN JIeATENbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUMMOCTH IS
pa3BUTHS LMBWINA3ALMK; OBJAJCHHUE S3bIKOM MATEMATHKH W MAaTEMAaTHYECKOU
KyJBTYPOU KaK CPEICTBOM IO3HAHUS MHUpPA; OBJIAJICHUE MTPOCTEUIIMMH HaBbIKAMHU
UCCJIEI0BATEIBCKON JEATENBHOCTH.

Qusuueckoe 6ocnumanue, Qopmuposanue  Kyibmypvl 300pP08bi U
IMOYUOHATLHO20 O1A20NO0NYYUA: TOTOBHOCTh IPUMEHATh MaTEMaTHUECKUE 3HAHUS
B MHTEpecax CBOEro 3/0pOBbs, BEACHHE 3J0pPOBOr0 00pasza >KHU3HMU (340pPOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHITHI U OTAbIXA, pETyJgpHas (puznueckas
aKTUBHOCTD); C(OOPMUPOBAHHOCTh HABbIKAa pPeQIEKCUHU, NMPU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOTro K€ MpaBa IPyroro 4eaoBeKa.

OKonocuueckoe gocnumaHnue: OPUCHTALIUS HA IPUMEHEHHE MaTeMaTHUYEeCKUX
3HAHMM JUIsl pelieHus 3a7ad B 00JacTH COXPAHHOCTH OKPY’KaIoIIEeH Cpejsbl,
IUIAHUPOBAHMSI TOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCIEICTBHMA st
OKpY>KaloIllled cpellbl; OCO3HAaHHE TIJ00AIbHOIO XapakTepa 3KOJOTHYECKHX
npo0JieM U IMyTel UX pelieHusl.

Jluunocmuvle pezynbmamsl, obecneuusarowue aoanmayuro 00yyaouecocs
K USMEHAIOWUMCSL YCI0BUAM COYUANbHOU U NPUPOOHOT CPeObl:

° FOTOBHOCTh K JEHCTBHSIM B  YCIOBUAX  HEONPEIEIEHHOCTH,
MOBBILICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO AESITENbHOCTD,
B TOM 4YHCJIE YMEHHUE YUYUTBhCS y APYTHUX JIOJEH, MpUOOpeTaTb B COBMECTHOM
JeSATEeIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA APYTHX;

° HEOOXOAUMOCTh (OPMHUPOBAHMS HOBBIX 3HAHW, B TOM YHCIE
dbopmMyIUpoBaHUE HUICH, MOHSATHUS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM
YlCJIE paHee HE W3BECTHBIX, OCO3HAaHUE AC(PUUUTOB COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, MNIAHUPOBAHUE CBOETO PA3BUTHSI;

° CHOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh
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CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble PEIICHUs U JACUCTBUA, (POPMYITUPOBATH U OLICHUBATH PUCKH U
NOCNEeACTBUSL, (POPMHUPOBATH OIIBIT.

CrnenuaJjibHble TUYHOCTHBIE Pe3yJIbTAThI:

° CIOCOOHOCTH K OCMBICICHHIO U AU PepeHInauu KapTUHBl MUpA, €€
BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHU3aIuy;

° IMOIMOHAIBHO-IIEHHOCTHOE OTHOUICHHE K OKpYXarollehd cpene,
HEOOXOIMMOCTH €€ COXPaHEHHsSI U PAllMOHAIBHOTO HCIIOIB30BAHMS;

° yMeHue (HopMUPOBaTh JCTETUYECKHE YYyBCTBA, BICUATIEHUS OT
BOCTIPHSITHS TIPEMETOB U ABJICHHUI OKPYKAIOLIETO MUPA;

° TOTOBHOCTD K OCO3HAaHHOMY BbIOODY JaJbHEHUIIEH

npoecCHOHATEHON TPAGKTOPUHU B COOTBETCTBHH ¢ COOCTBEHHBIMH MHTEpPECAMU U
BO3MOKHOCTSIMH.

MeTanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHUS MPOTPaMMBI YI€OHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIIbHBIMU  JIEUCTBUSMH,  YHHUBEPCAIbHBIMU  KOMMYHUKATUBHBIMU
JEUCTBUSMH U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

YHuBepcanbHbIe NMO3HABaTeJIbHbIE JEeHCTBUS 00ecreunBaoT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IIPOIIECCOB OOyYaromuxcsi (OCBOCHHE
METO/JIOB  TO3HAHUSA  OKPYXKAIOIIEr0  MHpa; MNPUMEHEHHE  JIOTUYECKHUX,
UCCJIeIOBATENLCKUX OTEpallnii, yMeHUM paboTaTh ¢ HHGOpMAIIUEH).

baszoevie nocuueckue oeiicmeusi:

° BBISBIIATH M XapaKTepHU30BaTh  CYIIECTBEHHBIC  NPHU3HAKH
MaTeMaTHYeCKnX OOBEKTOB, TMOHATHH, OTHOIICHHH MEXIy TOHSTHIMU;
bopMyIpOBaTh ONPEACIICHNS TOHIATHH, YCTaHABIMBAThH CYIIECTBCHHBIN MPU3HAK
KJaccu(ukanmy, OCHOBaHMS st OOOOINEHHST U CpPaBHEHHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

o BOCIIPUHUMATh, (GOPMYIHPOBATh M TMPEOOPa3OBBIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
° BBISIBJIATH  MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM U

NpoTUBOpEUMs B (paKTax, NAaHHBIX, HAOMIOJEHUSAX U YTBEPKICHUSX; MpeasiaraTh
KPUTEPHUH JIJIS BBIABIEHUS 3aKOHOMEPHOCTEN U POTUBOPEUUIL;

° JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
L pazOupaTh J0Ka3aTesIbCcTBa MATEMATUYECKUX YTBEPKACHUMN (TIpsiMbie

U OT TPOTHMBHOIO), TMPOBOAUTH CAMOCTOSITEILHO HECJOXKHBIE JI0KAa3aTEIbhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

° BBIOMPATH CIIOCOO perieHust yuaeOHoM 3a/1a4u (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Fbasosvle uccneoosamenvckue deticmeus:

° WCITOJIB30BaTh  BOMPOCHI KAaK  HMCCIEIOBATEIbCKUN  HHCTPYMEHT
MO3HAHUS;, (POPMYIHUPOBATH BOMPOCHI, (UKCUPYIONIHNE MPOTUBOPEUHE, TIPOOIEMY,
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CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OopMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

° MIPOBOJIUTH MO CAMOCTOSITEIPHO COCTaBJICHHOMY TUIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJBINOE WCCIACAOBAHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTEU
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

° CaMOCTOATENEHO  (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI  I10
pe3yibTaTaM  MPOBEAEHHOrO  HAOJIOJIEHUS,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIIECHHUIA;

° MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Paboma c unghopmayueii:

° BBISIBIISITh HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIMH, JAHHBIX,
HEOOXOUMBIX JJISl pEeUICHU 3a1a4u;

° BBIOMPATh, AHAIU3UPOBATH, CACTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

° BbIOMpaTh (OpMy MpeACTaBlIEHUS MH(OPMALMU U WILTIOCTPUPOBATH
peraeMsbie 3a/1a4d CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHAIIUSIMU;

° OLICHMBATh HaJEKHOCTh UHpOpMauu o KPUTEPHUSIM,

MPEIIOKEHHBIM YUUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOATEIHHO

YHuBepcaabHbIC KOMMYHHKATHBHbBIE JEHCTBHS 00ecIeuynBarOT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYaIOIINXCS.

Obuwenue:

° BOCIIPUHUMATh WU (POPMYIHPOBATH CYXICHUS B COOTBETCTBHHM C
YCIIOBUSIMU W TIEISMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY
3peHUs B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

° B XO7Ie 0OCYXJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBbI, IPOOJIEMBI, PelllaeMOM 3a/1auu, BHICKAa3bIBAaTh UJCH, HAIICJICHHBIC HA MOUCK
pEIICHUs; COMOCTABISATh CBOM CYXXJEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
(bOopMyIHpPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

° MPEACTABIATh  pPE3yJdbTaThl  PEIICHUS 3aJadd, OKCICPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CaMOCTOATEIBHO BbIOMpPATh (POpMAT BBICTYIUIEHUS C
y4€TOM 3aj1au IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPUH.

COTPYIHHYECTBO:

° MOHMMAaTh W  HMCIOJb30BaTh TNPEHMYIIESCTBA KOMAaHIHOH |
WHIUBUIYyAIbHOW pPAOOThI TMpU pPEIICHHH YYEOHBIX MaTEMaTHYECKUX 3ajad;
NPUHUMATh 11€JIb COBMECTHOM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AIHIO
COBMECTHOW pPabOThI, pacrpeneniarTh BUAbI paldOT, JTOrOBapuUBATHCS, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA00THI; 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

° y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYX)IAeHUS, 0OMEH
MHEHUSIMHM, MO3TOBBIC INTYPMBI W Jp.); BBINOJHATh CBOK YacThb padOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JPYTMMHU YiICHAMH KOMAaHJBI, OIICHHBATh
KauyeCcTBO CBOET0 BKJajJa B OOIIMHA MPOAYKT MO KPHUTEPUAIM, CPOPMYIHMPOBAHHBIM
YY9aCTHHKaMHU B3aUMOJICHCTBHSI.

YHuBepcaabHbIC PeryjasiTUBHBbIE JISHCTBHUS 00ECIeYnBaOT POPMUPOBAHUE
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CMBICJIOBBIX YCTaHOBOK Y KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopeanuzayus:

° CaMOCTOATEJBHO COCTABJIATH IJIaH, aJITOPUTM PELICHHs 3a1a4yu (WiIH
ero 4acTb), BBIOMpATh CIOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BAapUAHTHI
pelieHui ¢ yaéToM HOBOM MH(POPMAIIH CaMOKOHTPOJIb:

® BJIaACThb crocodbaMu CaMOIIPOBCPKH, CAaMOKOHTPOJIA IIpoHeCCa U
pe3yiibTaTa pCIICHUA MaTEMaTH4YE€CKOMN 3aJa4H,
® npeaBuaCTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIPpHU PCIICHHUU

3aJ]auM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

° OLICHUBATh COOTBETCTBUE pPE3YyJbTaTa ACATEIBHOCTH IOCTaBICHHOU
eI U YCIOBHSAM, OOBSCHATH MPUUYUHBI JOCTHIKEHHS WM HEAOCTHXKEHUS LIEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CneumnajibHble MeTanpeAMeTHbIC Pe3yJbTAThI:

° WCIIOJIb30BaTh COXPAaHHBIC AaHAIM3AaTOPhl B  PA3JIMYHBIX BHJAX
nesTebHOCTH (yueOHO-TI03HABATEIBLHOM, OPUEHTUPOBOYHOM, TPYOBOM);

° MPUMEHSTH COBPEMEHHbBIC cpencTBa KOMMYHUKAIIH U
TU(DIOTEXHUUECKHE CPEJICTBA;

° OCYHIECTBJISTh  NPOCTPAHCTBEHHYID U COLUAJILHO-OBITOBYIO
OpPHUEHTHUPOBKY, 001a1aTh MOOMJIBHOCTHIO;

° NPUMEHATh TPUEMBI OTOOpa M CHCTEMATH3allid MaTepuansa Ha
OTIPEETIEHHYIO TEMY;

° BECTH CaMOCTOSITSIIBHBIN MTOUCK WH(DOpMAIUH;

° npeo0pa3oBbIBaTh, COXpaHATh M  IepenaBaTh  UHGOPMAIHIO,
MOJIYYCHHYIO B pe3yJIbTaTe YTCHUS WIH ayJAUpOBaHMUS,

° NpPUHUMATh ydYacTHE€ B PEUEBOM OOIICHHUH, COOMIOAas HOPMBI
pPEUYEeBOTO ITUKETA,;

° aJICKBaTHO HCIIOJB30BaTh JKECThI, MUMHUKY B IIPOIIECCE PEUCBOTO
OOIICHMS,

° OCYIIECTBJISITh PEYEBOM CAMOKOHTPOJL B TMpoliecce yuyeOHOU
NEATETLHOCTH U B TIOBCETHEBHOM KOMMYHHUKAITUH;

° OIICHMBATh CBOIO PeYb C TOYKU 3PEHHUS €€ COACpP)KAHUSA, S3BIKOBOTO
oopMIIeHUS;

° MJIAHUPOBATh, KOHTPOJIUPOBATh U OIICHUBATH yueOHbIC NIEWCTBUS B

COOTBETCTBUHU C ITOCTABJICHHOM 3az[aqeﬁ " YCJIOBUAMHU €C pCaJIn3alluu.

IMPUMEPHAS PABOYAS ITPOT'PAMMA 110 YYHEBHOMY KYPCY
«MATEMATHUKA»

Copnep:xkanue yueOHoro kypca «Maremaruka»

5 kanace

HartypajbHble 4yuc/ia M HYJ1b.

Harypansnoe uucno. Psan Hatypanbhbix uucen. Yucno 0. MzoOpaxenue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[TosuumonHas cucrema cuucieHus. PuMckas Hymepauuss Kak DpUMeEp
HEIO3ULMOHHOM CUCTEMBI CUUCIIeHns. [lecaTuunas cucteMa CUUCIICHHUS.
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CpaBHEHHE HATypaJbHBIX YUCEN, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crioco6b1 cpaBHeHUs1. OKpyTieHNE HATypaTbHBIX YHCEIL.

CnoxeHue HaTypajabHbIX YHCEIT; CBOMCTBO HYJISI IPU CIOKEHUU. Beruntanue
KaK JelCTBUE, OOpAaTHOE CIOKEHUIO. Y MHOKEHUE HATYypaJIbHBIX YUCEN; CBOMCTBA
HYJIsl W €IUHUIBI TpU yMHOXKEHUU. JleleHne Kak JeiicTBuUe, oOpaTHOe
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMH. [IpoBepka pe3ynbprara
apudmeTndeckoro aeiicTBusa. IlepeMecTuTenbHOE W COUYETATEIHHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXKEHHUS.

Hcnons3oBanne OykB Ajis OOO3HAYEHUsT HEM3BECTHOIO KOMIIOHEHTA H
3aMCH CBOMCTB apuU(METHUECKUX JCHCTBHIA.

JlenuTenn M KpaTHbIE 4YHMCla, pa3ioKEeHHE Ha MHOxuTenu. lIpocteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb C HaTypaJIbHBIM I[IOKA3aTENIEM. 3alKCh YHUCIA B BHUJAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbpIpaKEHUE. BpluMcieHne 3HAYEHUN YMCIOBBIX BBIPAXEHUU;
MOPSAIOK  BBINIOJHEHUsT  aeucTBUM.  Mcmonb30BaHWE  TPU  BBIYMCIIEHUSX
MEPEMECTUTEILHOTO M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACIPEACITUTEIBHOTO CBOMCTBA YMHOKEHHS.

Apoou.

[IpeacraBnenre o JpoOU Kak crmocobe 3amucu YacTh BEIIMYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuUiibHbIE ApoOu. CMelraHHas
Jpo0b; TPEACTAaBICHUE CMEIIAHHON JapoOM B BHJE HENPAaBUIBLHON apodu u
BBIICJICHHE 1I€JION YacTW YMCIia U3 HeMpaBUIbHON apobu. M3o0paxkeHue apodeit
TOYKaMH Ha YUCJI0BOM mpsiMoii. OCHOBHOE CBOMCTBO ipoou. CokpalineHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CnoxeHre W BBIUMTAHHE JpoOei. YMHOXEHUE | JeJeHHe JpoOei;
B3aMMHO-00paTHbIe IpoOu. HaxoxKeHrue yacTu 1eJIoro U 1eJIOro MO €ro YacTH.

Hecatuunas 3amuchk ApooOei. IlpeacrtaBieHue AecSITUYHOM poOU B BUE
oObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOMU
npsiMoil. CpaBHEHUE AECATUUHBIX TPOOEH.

Apudmernyeckue HAEUCTBUS C JACCATUYHBIMU ApoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

Pelnenne TeKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crocodom. Pemienue
JIOTUYECKUX 3a7ad. PermeHue 3amad mepeOOpoM BCEeX BO3MOMKHBIX BapHUaHTOB.
Hcrnonp3oBanue mpu perieHuu 3a71a4 TaOIHI] U CXEM.

Pemienne 3amay, comepkalMx 3aBUCHUMOCTH, CBSI3BIBAIOLINE BEIUYUHBIL:
CKOpOCTb, BpEMS, pPacCTOSIHUE; I1I€HAa, KOJHMYECTBO, CTOMMOCTh. EIUHUILIBI
W3MEpPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSIHHS, BPEMEHHU, CKOpOCTH. CBs3b
MEXTy €AMHUIIAMH U3MEPECHUS KaXKJI0M BEJIUUUHBI.

Pemienrie 0CHOBHBIX 3a1a4 Ha JIPOOH.

[IpencrapiieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

Harasiagnas reomerpusi.

Harnsimueie mpencrtaBieHuss o (Gurypax Ha TUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YIroJI, IOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. YTroiL. [Ipsmoi,
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OCTPBIW, TYIION Y PA3BEPHYTHIN YTJIbL.

JInuHa oTpe3Ka, METpUYECKUE €MHULBI JUIMHBL. JIMHA TOMaHOM, IEpUMETP
MHOI'OYT'OJIbHUKA. MI3MepeHne U NOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsoueie mpeactaBieHuss o0 (QUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
IPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatour Oymare. [loctpoenue
KOHQUTYypaluii U3 yacTell MpsAMOH, OKPYKHOCTHM Ha HETMHOBAHHON W KJIETYATOMN
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAparTa.

[Inomane MNpPAMOYrOJIBHMKA W MHOI'OYTOJIBHHUKOB, COCTaBICHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4Hciie (Uryp, n3o0pak€HHbIX Ha KJIET4aTroil Oymare.
EnuHuUIBI H3MEpEeHUs IUTOIIAIH.

Harmsnnsie IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢purypax:
OpsIMOYTOJIBHBIN  MapajieNnenumes, Ky0, MHOTorpaHHuku. I3o0OpakeHue
IPOCTEHIINX MHOIOrpaHHUKOB. Pa3BépTku kyba u mapamienenunena. Cosganue
Mo/ieJield MHOTOTPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIP.).

OO0BEM MPSAMOYTOJBHOIO Mapajienenumnena, kKyoa. EAMHUIBI uU3MepeHus
o0BEMa.

6 kiacc

HarypaJibHble yuncia.

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMH YHUCIIAMHU.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUIM,  HCHOJIB30BAHHE  CKOOOK.
Hcnonb30BaHWE MOpH BBIYUCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOMCTB CIJIOKEHUS UM YMHOXKEHHS, PACIPEECIUTEILHOIO CBOMCTBA YMHOKECHUSI.
OxkpyriieHuEe HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YKCIIA; HAMOOJIBIINUNA OOIIUI ASIUTENh U HANMEHBIIIEE
obmiee kpaTHoe. JleTMMOCTh CYMMBI U TPOU3BeIeHU. J{eieHne ¢ ocTaTkoMm.

Apoou.

OOGbIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsiiounBaHue pooeil. Pemienne 3aga4 Ha HAXOXKJEHUE YaCTH OT
[EJ0T0 W IeJoro mo ero vactu. J[poOHOe 4YHMCIO Kak pe3yibTaT AeCHUS.
[IpencraBienue AecATUUHON IpoOU B BUE OOBIKHOBEHHOW JAPOOU U BO3MOXKHOCTh
MIPEICTaBICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOMU. JlecaTruunbie 1podu u
MEeTpHUYecKasi cucteMa mMep. ApudmeTrnueckue AeUCTBUS M YHUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMHU U JICCSITUIHBIMH JIPOOSIMH.

OtHomienne. JlenmeHue B JaHHOM OTHOIIEHWH. MacmTab, mponopius.
[IprumeHenune mponopurii Npyu peIIEHUH 3a/1a4.

[Tonsarue mpoiieHTa. Briunciienre mpoieHTa OT BEJIMYUHBI U BEJIUYUHBI 110
e€ mpolieHTy. BripakeHne mpoIleHTOB NeCATUYHBIMU Ipo0sMu. Perenue 3amay Ha
MPOIIEHTHI. BbIpaxkeHNE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

[TonmoxuTenbHBIE U OTPULIATEIIHHBIE YUCTIA

[TosoxkuTenbHbIE U OTpULIATENIbHBIE Ynchaa. Llenbie uncna. Monyinp 4ducna,
reoMeTpuYecKasi HHTepHpeTanus Moayias uwucia. M3o0paxeHue ducen Ha
KOODAMHATHOM  mpsAMoW.  YucnoBele  OpoMexyTku. CpaBHEHHWE  YHCEIL.
Apudmernueckue AHCTBUS C TOJIOKUTEIbHBIMUA U OTPUIIATETLHBIMUA YHCIIAMU.

[IpsimoyronbHasi cucTemMa KOOpAMHAT Ha TJIIOCKOCTH. KoopinMHAThI TOUKK Ha
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IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek U puryp Ha KOOpJAUHATHOU
IIJIOCKOCTH.

BykBeHHbBIEe BBIpaKeHUsl.

[Ipumenenne OyKB JAnsl 3allMCH  MAaTEeMAaTHUYECKUX  BBIPAKEHUH U
npenioxenuit. CoiicTBa apudmernyeckux aercTBuil. bykBeHHbIE BbIpaXECHUS U
YUCJIOBBIE TOJCTAHOBKHA. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEU3BECTHOTO
komrnonenta. ®opmynsl; GopMmynbl mepuMeTpa M IUIOMAAN MPSIMOYTOJbHUKA,
KBaJipaTa, 00bEMa napauienenumnea u Kyoa.

Penienue TeKCTOBBIX 3a/71a4.

Pemenne TekcTOBBIX 3amady apupMETHUYECKHMM crocoboM. PemieHue
JOTMYECKUX 3a7a4. Perenne 3agau nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, conaepKampx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJINYUHBIL:
CKOPOCTb, BpeMmH, pPacCTosIHUE; LIEHa, KOJIM4ECTBO, CTOMMOCTB;
IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paOoThl. ENMHUIBI H3MEpEeHUus: Macchl,
CTOMMOCTH; pAaCCTOSHMS, BpPEMEHH, CKOpPOCTH. CBsA3b MEXKAYy €IWHHIAMU
WU3MEPEHUS KaXKI0W BEITUYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOWICHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, POIIEHTAMU; PEIIEHUE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka W NpPUKHUAKA, OKpyrJieHHe pesyibrata. CocTaBieHHME OYyKBEHHBIX
BBIPAKEHUH I10 YCIOBHIO 3a7a4H.

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabmui W auarpamm. CronOyarsie
JarpaMMBbl: YTEHHE U ITOCTpOeHUE. UTeHUe KPyTroBbIX JUArpaMM.

Harasimnas reomerpusi.

Harnsguele mpencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, INpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOyTrOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacrnosiokeHue ABYyX IpPSAMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
psIMbIE, TEPIICHINUKYJSIPHBIE NpsMble. M3MepeHue pacCcTOsHMI: MEXIy ABYMS
TOYKaMH, OT TOYKH 10 HIPSIMOM; JUIMHA MapIIpyTa Ha KBaIpaTHOM CETKE.

N3mepeHne u MOCTpOEHWE YIJIOB € IMOMOLIBIO TpaHCHOpTHpa. Bumasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSMOYTOJIBHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXyTOIBHUK, IIPUMEPBI
YEeThIPEXYTOJBHUKOB. [[psIMOYronpHUK, KBagpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHne reoMeTpudeckux (Quryp Ha HEIMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM ULUPKYJs, JHUHEWKH, YTOJbHHMKA, TPAHCHOPTHpA.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp MHoOroyronbHuka. IloHdaTne moman QUrypsl; €IUHUIIBI
u3MepeHus miomaau. [IpubnmxénHoe n3MepeHue miomagd Guryp, B TOM 4ucie
Ha KBajapaTHOU ceTke. [IpnbmmkEHHOe H3MepeHne TMHBI OKPY>KHOCTH, TUIOIIA U
Kpyra.

CummMmeTpus: LEHTpabHas, oceBasg M 3epKajbHas cuMmmeTpuu. [loctpoeHune
CUMMETPUYHBIX QUTYD.

Harnsaueie MIPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
napajujenenunen, Kyo, mpusMa, NUpaMmuja, KOHYC, LMIMHAp, Iap u cdepa.
N3o00pakenne npocTpaHCTBEHHbIX Guryp. [IpumMepsl pa3BEpTOK MHOTOTPAHHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojenield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
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MPOBOJIOKH, TUTACTUIIMHA U JIP.).
[Tonsitne 00bEMa; enmuHUIBI U3MepeHns 00bémMa. OOBEM MPSMOYTOJIBHOTO
napasuienenunesna, Kyoa.

I[lianupyemble mnpeAMeTHBIE Pe3yJbTAThbl OCBOCHHMSI Y4eOHOIO Kypca
«MaTeMaTHuKa»

5 kiace
Yucna v BEIYMCIICHUS:
° NOHUMAaTh M TMPaBUWIBHO YHOTPEONATh TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMU;
° CpaBHUBATh MU YIOPSJAOYMBATH HATypaJbHbIC YHUCJA, CPABHUBATH B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHbIE APOOH, IECATUYHBIE IPOOU;
° COOTHOCUTh TOYKY Ha KOOPAWMHATHOM (YUCIOBOM) mpsiMON C

COOTBETCTBYIOIIMM €l YHMCIOM M H300pa)kaTh HAaTypaJbHbIE YUCJIA TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOW) IPSIMOI;

° BBINIOJIHATHh apu(pMETUYECKHE JEHUCTBUSA C HATYpaJIbHBIMH YUCIAMH, C
OOBIKHOBEHHBIMH JIpOOSIMU B IPOCTEUIINX CIyyasix;

° BBITIOJIHATH IPOBEPKY, IPUKUAKY PE3yJIbTaTa BHIYUCICHUN;

° OKPYTJISITh HATypaJbHbIC YUCIIA.

Pemenne TekCTOBBIX 3a/1a4:

° pemiaTth TEKCTOBbIE 3aJaud apu(METUYECKHM CIIOCOOOM U €
MOMOILBIO OPTaHU30BAaHHOTO KOHEYHOTO 1epedopa BCeX BOZMOKHBIX BAPUAHTOB;

° pemiaTth  3a1ayd, COJAEpXKAIlMe  3aBUCUMOCTH,  CBS3bIBAIOIIUE
BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE; 1IEHA, KOJINYECTBO, CTOUMOCTH;

° UCII0JIb30BaTh KPAaTKUE 3aIMCH, CXEMBbI, TaOJIHIIbI, 0003HAYEHUS MPU
pELICHNH 3a/1a4;

° NIOJIb30BAaTbCS OCHOBHBIMHM €IMHULIAMH H3MEPEHMS: ILIEHBI, MacChl;

pacCTOsIHUSI, BPEMEHHM, CKOPOCTH; BBIPAXKATh OJHU E€AWHUIBI BEJIWYMHBI 4epes
APYTHE,

° M3BJICKATh, AHAJIU3UPOBATD, OIICHUBATH uHpopMmaiuio,
MPEACTAaBICHHYIO B TalJjulle, Ha CTOJ0YATOW JauarpamMme, WHTEPIPETUPOBATH
MPEICTABJICHHBIC TAHHBIE, UCTIOJIb30BATh JaHHbBIC PH PEIICHUHU 33]1a4.

Harnsannas reometpus:

° MOJIb30BAThCA IEOMETPUYECKUMHU TOHATUAMHU: TOYKa, MOpsiMas,
OTPE30K, JIy4, YTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT;

o MPUBOJUTH TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOIIUX
dbopMy U3YUEHHBIX TEOMETPUIECKUX PUTYD;

° WCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C VyIJIAMHU: BEpUIMHA,

CTOpOHA; C MHOTOYrOJIbHUKAaMHU: YIOJ, BEpIIWHA, CTOPOHA, JAHAroHalb; C
OKPY>KHOCTBIO: PajinycC, TUaMETp, LICHTD;

° M300pakaTh U3yYEHHbIE TeoMeTpruueckue GUrypbl Ha HEIMHOBAHHOMN
U KJIeTYaToOl OyMare ¢ MOMOIIBIO LIMPKYJIS U JIMHEUKY;
° HaXOAWTh JUIMHBI OTPE3KOB HEIOCPEACTBEHHBIM HW3MEpPEHUEM C

IIOMOIIBIO JIMHEMKHU, CTPOUTh OTPE3KHU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH
3aJJaHHOTO PaaAnycCa;
° MCIOJIB30BaTh CBOMCTBA CTOPOH M YTIJIOB MPSIMOYIOJIbHUKA, KBaJIpaTa
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JUIS UX TIOCTPOCHHMSI, BEIYUCIICHUS TIJIOIIAIA U IEPUMETPA;

° BBIUMCIIATh TEPUMETP H IUIONIAJb KBajpara, MPsSMOYTOJbHUKA,
GuUryp, COCTABJICHHBIX U3 MPSMOYTOJIHLHUKOB, B TOM YHCIe (HUTYp, H300paKEHHBIX
Ha KJIeT4aToi Oymare;

° MOJIb30BATHCS OCHOBHBIMH METPHYCCKUMHU CIUHUIIAMUA HU3MEPECHUS
JUTHHBI, IO/, BRIPAKATh OJTHU €IUHUIIBI BETMYHHBI Yepe3 APYTHE;

° pacro3HaBaTh Hapajuielienune, Ky0, NCIoIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOpo TpaHb, M3MEPEHUS; HAXOIUTh HM3MEPEHUs NapajulelenuIe/a,
Ky0a;

° BBIUUCIIAT, 00BEM  KyOa, mapaulefenunenaa 10  3aJaHHBIM
WU3MEPCHUSIM, TT0JIh30BaThCS CIMHUIIAMH U3MEPECHHS 00BEMA,;

° peraTh HEeCJIOKHBIE 33/1a4M Ha U3MEPEHHUE TEOMETPUUCCKUX BEITMYHH

B IPAKTUYICCKUX CUTyalUsX.

6 kiacce
Yucita 1 BEIYUCICHUS:
° 3HaTh M TOHMMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMH BUIAAMHU
gucea W crnocobamMu WX 3alKCH, MEPEeXOAuTh (€CIh ATO BO3MOXKHO) OT OJHOMN
(GhOopMBI 3aIUCH YHCIIa K IPYTOH;

® CpaBHHUBATh MW VYIOPAAOYMUBATDL MCJIBIC YHCIIA, OOBIKHOBEHHBIE M
JACCATUYHBIC I[pO6I/I, CpaBHUBATDL YHUCJIa OJHOTO U PAa3HbIX 3HAKOB,

L BBIITIOJIHATD, coycraid YCTHBIC u IIMCBMCHHBIC HpI/IéMBI,
apI/I(l)MeTI/I‘-IeCKI/Ie I[GﬁCTBHSI C HaTypaJIbHbBIMHU )51 OCJIbIMA qHuCJIaMU,
OOBIKHOBEHHBIMHU u ACCATUYHBIMHA I[pO6$IMI/I, ITOJIOXKUTCIIbHBIMUA )51
OTPULATCIIbHBIMHU YN CJIAMU;

® BBIYHCJIATH 3HAYCHUA YHMCIIOBBIX BBIpEDKGHPIﬁ, BBIIIOJIHATD ITPUKUIAKY U

OIICHKY pe3yJibTaTa BBIYUCICHUM; BBIMOJHATh MPEOOPa30OBAHUS YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apuU(PMETUUECKUX TCUCTBUI;

o COOTHOCUTH TOYKY HA KOOPAMHATHOM MPSIMOU C COOTBETCTBYIOLIUM
el 4MCIIOM U M300pakaTh YMClia TOUKAMU Ha KOOPJAMHATHOM MPAMOM, HaXOAUTh
MOZYJIb YNCIIA;

° COOTHOCUTh TOYKH B TMPAMOYTrOJbHOM CHCTEME KOOpJMHAT C
KOOpJMHATAMH 3TOMN TOYUKH;
° OKPYTJISITb  LI€JIbIE 4YHUCJa U JCCATUYHBIE JpOoOU, HAXOAUTh

MPUOITNKEHUS YHCEIL.

YucnoBbie 1 OyKBEHHBIE BHIPAKCHHUS:

° MOHUMATh U YHOTPEOISATh TEPMUHBI, CBS3AHHBIC C 3AMMCHIO CTEIIEHU
YuCcia, HAXOAWTh KBajgpaT W KyO 4YHWCIa, BBIUMCISATH 3HAYCHUSI UYHUCIOBBIX
BBIPKECHUM, COIEPKAIINX CTEIICHU;

° MOJI30BaThCsl MPU3HAKAMU JEITMMOCTH, pacKiaJblBaTh HaTypalbHbIC
qycia Ha TPOCThIe MHOKUTEIIH;

° MOJIb30BaThCSl MACIITA0OM, COCTABIIAThH MPOIMOPIIUU U OTHOIIICHUS;

° UCIIOJB30BaTh OYKBBI 11 00O3HAYEHHUsS YHCENI TMpU 3aIucu

MaTEMaTUYECKUX BBIPAKEHUH, COCTABIIATh OYKBEHHBIE BBIpOKEHUS W (HOPMYIIHI,
HAaXOJIUTh 3HAaYeHUsI OYKBEHHBIX BBIPAKECHUM, OCYIIECTBISSI HEOOXOAUMbIC
MOJICTAHOBKH M MPE0Opa30BaHUS;
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° HaXOJWUTh HEW3BECTHBI KOMIIOHEHT paBEHCTBA.
Pemenne TeKCTOBBIX 3a/1a4:

° peliath MHOTOIIArOBbIE TEKCTOBBIC 3aMavyd  apH(PMETHUSCKUM
CIIOCO0O0M;

° peliaTh 3aJadd, CBS3aHHBIC C OTHOIICHUEM, MPOIOPIIMOHAIBHOCTHIO
BEJIMYMH, IIPOIICHTAMM; PEIaTh TPU OCHOBHBIC 3a/1a4l HA JPOOH U IIPOIICHTHL;

° peliath  3ama4yM, COAEp)Kallde  3aBHCHMOCTH,  CBSI3bIBAIOIIIME

BEJIMYUHBI: CKOPOCTb, BpPEMsI, pACCTOSHUE, II€HAa, KOJWUYECTBO, CTOMMOCTH;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEMa pabOThl, HUCHOJIB3YS apupmeTuyeckue
JNEUCTBHS, OLICHKY, IPUKHUIKY; IIOJIb30BaThCAd  €AUHULAMU  U3MEpPEHUs
COOTBETCTBYIOILIUX BEJIUYMH;

° COCTaBIISITh OYKBEHHBIE BBIPAXKEHHUS 10 YCIIOBHUIO 3a/1a4H;

° U3BJIEKaTh HMH(POpPMAIMIO, TMPEACTAaBICHHYI0O B Ta0nMIax, Ha
JUHEWHOM, CTONOYAaTOM WM KPYroBOW JAMarpaMmax, HHTEPIPETUPOBATH
IIPE/ICTABIICHHBIC JAHHBIC; UCIIOIB30BATh JaHHBIE IPU PELICHUHN 3a/1a4;

° OPEICTaBIsATh MH(GOPMALMIO C MOMOIIBIO TaOJMI, JHUHEHHON U
CTOJI0YaTON ANArpamm.

Harmsinaast reomerpust:

° OPUBOJUTH MPUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEIOIINUX
(GbopMy H3yYEHHBIX T€OMETPUYECKMX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYP,
IPUMEPBI PABHBIX U CAMMETPUYHBIX (PUTYD;

° U300pakaTh C TOMOIIBIO LUPKYJIA, JUHEWKH, TPAHCIOPTHUpA Ha
HEJIMHOBAaHHOW M KJIETYAaTOM Oymare H3yYeHHbIE IIJIOCKUE T'€OMETPUUYECKUE
(burypsl 1 KOHQUTYpaIu1, CAMMETPUYHBIE PUTYPBL;

° [0JIb30BAaThCs T€OMETPUYECKUMHU NOHATUSMU: PaBEHCTBO (uUryp,
CUMMETpPHS; MCHOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHH, LIEHTP CUMMETPHH;

° HaXOJUTh BEJIWYUHBI YTJIOB U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YTJIbl 33JAHHON BEJIMYMHBI, T0JIb30BATHCS MPU PEIICHUH 3a7a4 rPayCHOM
MEpOH YTJIOB; Paclo3HaBaTh HA YEPTEXKAX OCTPBIM, IPSIMOM, pa3BEPHYTHIN U TYIION
YTJIbI;

° BBIYUCIIATh  JUIMHY  JIOMAaHOM, TEpPUMETP  MHOTOYTOJIbHHKA,
MOJIb30BAaThCA €AVMHUIIAMU HM3MEpPEHUsl JUIMHBI, BbIpaXaTb OJHU €IUHHULIBI
WU3MEPEHHUs UIMHBI YEPE3 APYTHE;

° HaXOJWTb, UCIIOJIb3Ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH J0 MPSIMOM, JUIMHY ITyTH HA KBAJIPATHOU CETKE;
° BBIYHCIIATh IUIONIA/b (DUTYpP, COCTaBICHHBIX U3 MPSMOYTOJIHHUKOB,

UCIIOJIb30BaTh  pa30MeHWe Ha MPsSMOYTrOJIbHUKHA, HAa paBHbIE  (QUTYDHI,
NIOCTPaMBaHUE [0 TNPAMOYIOJIbHUKA; II0JIb30BAaTbCA OCHOBHBIMU €IUHULAMU
M3MEPEHUS IUIOIIA[N; BBIpAXaThb OJHU CIWHHUIBI U3MEPEHMUS IUIOIAIA 4Yepe3
APYTHE,

° pacro3HaBaTh Ha MOJEISIX M H300paKEHUSIX MHUpaMHUIy, KOHYC,
LUJIMHIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIlMHA, PeOpo, rpaHb, OCHOBAaHUE,
pa3BEPTKa;

o M300pakaTh Ha KJIETYaTOW Oymare MpsMOYTOJIbHBIN MapauieIenunes;

o BBIYHCIIATh O0BEM MPSMOYTOJBHOTO  MapajuieNienumnena, Kyoa,
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II0JIb30BAaThC OCHOBHBIMM €IMHUIAMH HM3MEpEHHUs O00bEMa; BbIpaXKaTb OJHU
eIMHULIBI U3MEpeHusi 00bEMA uepe3 ApyTue;

° pemaTh HECIOXKHBIE 3aJa4yd  Ha HAXOXKICHHE T'e€OMETPUYECKUX
BEJINYVH B IPAKTUYECKUX CUTYALUAX.

CneunajibHble pe3yJbTaThl:

° BJIAJICHUE 3pPUTEIBbHO-OCI3aTEIbHBIM CIIOCOOOM 00CIeNOBaHUA U
BOCIIPUATUS  [BETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-O0EJBIX)  pelbepHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKeHUI TeoOMEeTpUyYecKux (Gpuryp u
T.I1.

° yYMEHUE BBIIOMHATH NPU TIOMOIIM YEPTEKHBIX HHCTPYMEHTOB
TreOMEeTPUUECKHUE TOCTPOCHHUS, TOCTpoeHue rpadukoB GyHKIHU, TuarpamMm | T.11.

° YMEHHE YWTaTh LBETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIe)
penbedHbie rpaguKy dIeMEeHTapHbIX (QYHKIUN HA KOOPIUHATHON TIIOCKOCTH.

° BJIQJICHWE TIpaBWJIaMH 3alUCH  MaTeMaTH4eckux GopMyl U
CHELMATIbHBIX 3HAKOB.

° BJIa/ICHUE IpUEMaMU IIpeoOpa30BaHusl MAaTEMATUUECKUX BbIPAKEHUH.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYHEBHOMY KYPCY «MATEMATHUKA»

5 kaace
(5 yacoB B Heaeno0, Bcero 170 yacos)

Ha3zBpanue

pa3nena

(TembI) OcHOBHOE cojIepKaHHne OcHOBHBIE BH/IbI 1eSITEILHOCTH 00YYaIOLIUXCSI

Kypca (4uciao
4acoB)
HarypanbHbie HarypanpHoe umcio. Psn Harypanbabix uucen. Yucio O. YUTaTh, CDABHUBATH M YIIOPSIOYUBATh HATYPAJIbHBIC YUCIIA;

qucilia W HYIIb.

(43 4.)

N300paxeHne HaTypaJbHbIX YMCEI TOYKAMH Ha KOOPIWHATHOU
(4MCTIOBOM) IPSMOA.

[lo3unmonHas cucrema cuucienus. PuMmckas Hymepanus Kak
IpUMEp HEMO3UIMOHHOW CUCTEeMbl cuucieHud. Jlecsatuunas
CUCTEMA CUHUCIICHUS.

CpaBHeHME HaTypalbHBIX YHUCEN, CPAaBHEHHE HaTypalbHBIX
ymcen ¢ HylIéM. CriocoObl cpaBHeHUs. OKpyIJIeHUE HaTypalbHBIX
YHCell.

CrnoxeHue HaTypaJgbHBIX YHCEN; CBOWCTBO HYJS IpHU
CIOXEeHHH. BbluMTaHue Kak JeHCTBUE, OOpaTHOE CIIOXKEHHIO.
YMHOXEHNEe HAaTypaldbHBIX YUCEN, CBOMCTBA HYJIS M €IUHUIIBI MPU
YMHOXeHUH. JleneHne Kak [aelcTBUe, OOpaTHOE YMHOXKEHHIO.
Komnonentsl  pgeiicTBuii, cBA3b Mexay HuMmH. [IpoBepka
pe3ynbTata apudmernyeckoro aeiictsus. llepemectutensHoe u
COUeTaTeIbHOE CBOMCTBA (3aKOHBI) CJIOKEHUS M YMHOXCHMUS,
pacrpeeInTeIbHOEe CBOMCTBO (3aKOH) YMHOKEHHUSL.

Ucnonws3oBanne OykB 11t 0003HAUYEHUS] HEM3BECTHOTO
KOMIIOHEHTa U 3aIIMCH CBOMCTB apu(PMeTUYECKUX NEHCTBUI.

Jlenutenu M KpaTHBIE 4YMCIA, PA3/IOKEHHE HA MHOMKHUTEIH.
[Ipocteie u coctaBHble uncina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3,
9. JleneHnue ¢ OCTaTKOM.

Crenensb ¢ HaTypalbHBIM NOKa3aTesieM. 3aluCh YUCia B BUJIE
CYMMBI Pa3psIHBIX CllaraeMbIX.

UucnoBoe BbIpakeHHE. BbluncieHne 3HAYEHUM YHMCIOBBIX
BBIPDAKECHMM; TMOPSAJOK BBINOJHEHUA AeicTBUi. lcnosp3oBanue

M300pakaTh KOOPAUHATHYIO TPSIMYIO, COOTHOCHUTH TOYKY|
Ha KOOPJAMHATHOMN (4ncIoBOI) MPSIMOU C
COOTBETCTBYIOIIMM € YUCIIOM; M300pakaTh HaTypajbHbIE
yyclla TOYKAMU Ha KOOPAMHATHON (YUCIIOBOI) MPSIMOIA,
HaXOAUTh KOOPAUHATHI TOUKH;

UCCJIEeI0BATh CBOWMCTBA HAaTypallbHOrO psiAa, yucen 0 u 1
P CJI0KEHUU U YMHOXKEHHU;

MCII0JIB30BATh MIPABUJIO OKPYTJIECHUSI HATYPAJIbHBIX YHCET;
BBITMIOJHATH apu(METHUECKUE JEUCTBUS C HATYpalbHBIMH
YUCIIAMH, BBIYUCIIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN CO
ckoOkaMu u 0e3 CKOOOK;

3allMChIBaTh TPOU3BEIICHUE B BHUJAE CTENEHU, YWUTATh
CTENEHHU, MCIOJb30BaTh TEPMUHOJIOTHIO (OCHOBAaHHE,
MOKAa3aTehb), BEIYUCIISITH 3HAYEHUS CTETICHEH;

BBIIIOJHATh NPUKHAJIKY W OLIEHKY 3HAYEHUH YHUCIOBBIX
BBIPAYKEHHUI, MpeIyIaraTh U NPUMEHATh MPUEMBI TIPOBEPKHU
BBIYMCIICHUI;

HCMOJIb30BATh IPU BBIUHMCICHUSAX TMEPEMECTUTEIBHOE U
COYETATEIbHOE CBOWCTBA CJIOXKEHUS H YMHOXKEHMS,
pacrpenenuTeabHoe CBOWCTBO YMHOXEHHS;
(hopMynupoBaTh U MPUMEHSTH MpaBUiIa MPEOOPa30BAHUS
YUCITOBBIX BBIPAXKEHUI Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUI.

MMOHWMATh U MPABWIBHO YIOTPEOJISITH TEPMHUHBI, CBSI3aHHBIS
C HATypaJbHBIMHU YHCIIAMU;




IIPU BBIYMCIICHUSIX IIEPEMECTUTEIIBHOTIO U COYETATEIIBHOIO CBOMCTB
(3aKOHOB)  CIOXKEHHMS U  YMHOXXEHHS, PpacClpeAeIUTeIbHOIo
CBOMCTBA YMHOKCHHS.

® JCCICOOBATh YHCIIOBBIC 3aKOHOMCPHOCTH, BBIABUIATh H

000CHOBBIBATh THUIIOTE3bI, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO MCCIICIOBAHNS,
(dhopMyIUpOBaTh ONpPENEICHUS JENUTENsT W KPaTHOTO,
Ha3bIBaTh JICUTEIM M KpaTHBIC YHCIIA; Paclo3HaBaTh
MPOCThIE U COCTAaBHBIE 4YHCIA; (OPMYyIUPOBATH U
NPUMEHATh TpPHU3HAKK Jenumoct Ha 2, 3, 5, 9, 10;
MPUMEHATh AITOPUTM PA3J0KEHUS YHCIIa Ha MPOCTHIC
MHOKUTEJIM; HaXOIUTh OCTATKU OT JCJICHHSA W HEIOJIHOE
YacTHOE;

pacno3HaBaTh WMCTHHHBIC W JIOKHBIC BBICKAa3bIBAaHUS O
HATYpPaJIbHBIX ~ YHUCJIAX, [PUBOJUTH  NPUMEPHl |
KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPHIIAHUS
BBICKA3bIBaHU O CBOMCTBAX HATYPAJIbHBIX YHCEIL,
KOHCTPYHpPOBaTh  MaT€MaTHYECKHE MPEAJIOKEHUs C
IIOMOIIIBIO CBA30K «H», «UJINY, «CCIH. .., TO...».

Hpobwu. (79 4.)

[IpencraBnenne o JpobM Kak croco0e 3amucu  4acTd
BennurHbl. OObIKHOBEHHBIE JpoOu. IIpaBuibHbIE U HENpPaBUIIbHBIE
npobu. CmemanHas 1poOb; MpeJCTaBleHHEe CMEIIaHHON apodu B
BUJIC HEMPABUJILHOW NpOOW W BBIIETICHUE IIEJIOW YacTH YHUCIIA U3
HenpaBWIbHOW Jpobu. M3o0pakeHue 1pobei TouykamMu Ha
yuciaoBoi mpsimoil. OcHOBHOE cBOMCTBO Apodu. CokparieHue
npob6eii. [IpuBenenne npodu Kk HOBoMY 3HaMeHaTeno. CpaBHEHUE
JpOOeH.

CrnoxeHue W BbIYUTAHUE JpoOel. YMHOXEHHE U JIeIeHUe
npoOeit; B3auMHO-o0paTHbIe apoOu. Haxoxaenue yacTu 1menoro u
LEJIOTO IO €r0 YaCTH.

Hecstuunas 3amuch napoGeit. IlpeacrtaBieHue aecITHIHON
npobu B BUJe OOBIKHOBEHHOM. M300paskeHre AeCATHUHBIX qpoleit
TOYKaMH Ha YMCIIOBOU NpsiMoi. CpaBHEHUE JIECATUUHBIX JPOOEi.

Apudmernueckue JAEHCTBHS C JAECATHUHBIMU JIPOOSIMH.
OxkpyriieHne JecsITHUHBIX APOOeH.

YuTaTh M 3alMChiBaTh, CpPAaBHUBAaTb OOBIKHOBEHHBIC
IpoOu, mpenjgaratb, OOOCHOBBIBaTH UM OOCYXXIaTh
CHocoOBI yopsJ0YMBaHUS JpoOei;

MMOHUMATh U MPABWIBHO YIOTPEOIATh TEPMUHBI, CBA3aHHBIC
C OOBIKHOBEHHBIMHU U JIECITUYHBIMH IPOOSIMU;
MOJIETIMpOBaTh B TIpaduyeckoil, mpeaMeTHol ¢opme, ¢
MIOMOIII0 KOMIIBbIOTEpA MOHATHUSA U CBOWCTBA, CBS3aHHbIE
¢ OOBIKHOBEHHOM JIpOObIO;

n3o0paxaTb OOBIKHOBEHHBIE JpoOM  TOYKAaMH  Ha
KOOPJMHATHON MNpsIMOM; MCIOJIb30BaTh KOOPAMHATHYIO
NPSIMYIO JUIsl CPaBHEHUS! 1po0ei;

(bopMyIHpOBaTh, 3aMHUCHIBATH C TIOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU JpOOH; UCIOIH30BaTh OCHOBHOE
CBOMCTBO JpoOu AJIs1 COKpalleHus ApoOeit U MpuBeIeHUS
JipoOY K HOBOMY 3HAMEHATEIIO;

NPECTaBIATh CMEUIAHHYIO ApoOb B BHJIE HEMPAaBUIbHOM
Y BBIZCTISTH ETYI0 YacTh YUCIIa U3 HETTPABHIHLHOH Ipoow;
BBINOJIHATh apudMeTHyeCcKHe JecTBUs c
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OOBIKHOBEHHBIMU U JCCSITHYHBIMH JIPOOSIMU; TPUMEHSTH
CBOMCTBA apu(hMETHUIECKUX HercTBU IS
palMOHAIN3ALNH BEIYUCIICHUN;

BBITIOJIHSITh IPUKUJIKY U OLICHKY pe3yJibTaTa BIYUCICHUH;
mpenjgaraTh M OPUMEHATH  NOPUEMBI  IPOBEPKHU
BBIYHCIICHHI;

MIPOBOAMTH HCCIIEOBAHUSI CBOMCTB ApoOei, onupasch Ha
YUCJIOBBIE JKCIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
KOMITbIOTEPA);

pacno3HaBaTh HMCTUHHBIE M JIOKHBIC BBICKA3bIBAHHUS O
Ipo0siX, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHMIA;

pemath TEKCTOBbIE 3aJaud, cojepaliue JIpoOHBIE
JaHHBIE, W 3aJa4d Ha HAXO0XXJICHHME 4YacTH IeJOro Hu
I[EJIOTO TI0 €r0 YacTH; BBISBIATH UX CXOJCTBA U PA3IUYUS;
MOJCIIUPOBATh XOJ PEIICHUsS 3aJadyd C IOMOIIbIO
PHUCYHKA, CXEMBbI, TAOJIUIIbI;

MIPUBOJIUTH, pa30UpaTh, OIEHUBATH PA3IMYHBIC PEIICHUS,
3aMiCH PEIIEHUI TEKCTOBBIX 3a/a4;

KPUTUYECKH  OIIEHUBATh  TOJIYYEHHBIM  PE3yJbTar,
OCYIIECTBIISAITH  CAMOKOHTPOJb, TIPOBEpssl OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOIUTH OIIHOKH;
MIPEACTABIISITH JECATUYHYIO APOOh B BUE OOBIKHOBEHHOM,
YUTaTh W 3alUCHIBaTh, CPABHUBATH AECCSITUYHBIE APOOHU,
npeiaratb, OOOCHOBBIBaTH M OOCYXXJIaThb CHOCOOBI
VOOPSAOYMBAHUS  JECATHUHBIX JIpoOeil. m300paxkarhb
JIeCATUYHBIE IPOOU TOYKaMU Ha KOOPJAUHATHON TIPSIMOIA;
BBISIBJISITH CXOJ/ICTBA U PA3IMUHUs MPABUIT apUPMETHISCKIX
JNIEWCTBUM C HATypaJIbHBIMH YHCIAMH M JACCATHYHBIMU
Ipo0sIMU, OOBSCHATH UX;

BBITIOJTHSITH OKPYTJICHHUE JIECATUYHBIX TPOOEH;
OomepupoBaTh  APOOHBIMH  UYUCIAMH B  pealbHBIX
KU3HCHHBIX CUTYaIIHsIX.
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Pemenune Pemenne TeKCTOBBIX 3afad apu(METUUYECKUM CIIOCOOOM. | ® pellaTh TEKCTOBBIC 33aJaull apu(METHYECKUM CIOCOO0M,
TEKCTOBBIX Pemenne noruueckux 3anad. Pemenue 3amad mepebopoM Bcex UCMOJb30BaTh  3aBUCHUMOCTH  MEXJAY  BEJIMYHMHAMHU
3az1ad4. (8 u.) BO3MOXKHBIX BapHaHTOB. lcrosb30BaHME IPU pPELICHUU 33434 (CKOpOCTb, BpeMs, pacCTOSHHE; II€Ha, KOJIMYECTBO,
TaOJIMIl U CXEM. CTOMMOCTb U JIp): aHAJIU3UPOBATH U OCMBICIMBATh TEKCT
Pemenue 3amady, copepkalyx 3aBUCHUMOCTH, CBSA3BIBAIOLINE 3ajjaun, nepeopMynupoBaTh  YCIOBHME,  HM3BJEKaTb
BEJIMYMHBL: CKOPOCTb, BpEMsl, PACCTOSHUE; II€HA, KOJHYECTBO, HEOOXO/JMMBIE JTaHHBIC, YCTAaHABIMBATh 3aBUCHMOCTH
CTOMMOCTb. EIUHHIBI U3MEpeHus: Macchl, 00bEMa, IICHBI; MEXJy BEJIMYMHAMHU, CTPOMUTH JIOTUYECKYIO LIEHOYKY
paccTosiHUs, BpeMeHH, cKopocTH. CBsA3b MEXIy €IUHHMLIAMHU paccyXIeHUH;
M3MEPEHUS KaX101 BEJINYMHBI. ® MOJAEIMPOBATH XOJ peIIeHHs 3aJaud C IOMOIIbIO
Perienue 0CHOBHBIX 3a/1a4 Ha IPOOH. PHCYHKA, CXEMBbI, TaOJIHIIb;
[IpencraBieHne JHaHHBIX B BHUJAE TaONUI, CTONOYATBIX | ® KPUTHYECKM  OLIEHMBATh  IOJYYCHHBIH  pe3yJibTar,
JarpamMmm. OCYIIECTBIISITh CaMOKOHTPOJIb, IIPOBEpsii OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTh OLIMOKH;
® pelaTh 33Ja4u ¢ MOMOUIbIO Iepedopa BCEX BO3MOKHBIX
BapHUaHTOB;
® [I0JIb30BaThCSl OCHOBHBIMU €MHHUIIAMHU U3MEPEHUS: LICHBI,
Macchl; PacCTOSHUS, BPEMEHH, CKOPOCTH; BbIPAXKaTh OJHU
€/IMHULIbI BEJIMYMHBI YEPE3 APYTHUE;
® 3BJIEKAaTh, AHAJIM3MPOBATH, OLEHHMBATh HH(POPMALHIO,
MIpe/ICTaBICHHYIO B TabJyule, Ha CTOJIOYAaTON AMarpaMMe,
MHTEPIPETHPOBATH IpeJCTaBIeHHbIE JTaHHBIE,
MCI0JIb30BAaTh JAHHBIE IPU PEUICHUH 3a/1a4.
Harnsnnas Harnsnusle npeactaBineHus o GUrypax Ha IJIOCKOCTH: TOUKA, | ® TOJb30BAaThCS TI'E€OMETPHYSCKHMH  IOHATHSMHU:  TOYKa,
reomerpus. (30 | mpsimasi, OTpe30K, JIy4, YroJ, JIOMaHas, MHOIOYTOJIbHUK, npsimasi, OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb,
q.) OKPY>KHOCTB, Kpyr. YTou. [IpsAMOi, OCTpBIN, TYIIOW U pa3BEPHYTHII KpYT;

YTJIBL.
JlnuHa OTpe3Kka, METpUYEeCKHe €IUHMIbI JIUHbL. J[nuHa

JIOMaHOW, NEPUMETP MHOTOYroJIbHUKA. 3MepeHne u mnocrtpoeHue
YIJIOB € TIOMOIIBIO TPAHCIIOPTUPA.

Harmsnaele mpencraBneHus o (¢urypax Ha TUIOCKOCTH:
MHOT'OYTOJIbHUK; IPSIMOYIOJIBHHUK, KBaApaT; TPEYroJbHUK, O

paBeHCTBE Quryp. IIEpUMETPA;
N3o6paxenune ¢uryp, B TOM 4YWcCiIe Ha KJIETU4aTOW Oymare. | @ BBIUUCIATH MIEPUMETP u JIomaab KBaJpara,
[TocTpoenne koHpUTYypauii U3 YacTed MPSIMOU, OKPY>KHOCTH Ha NPSIMOYTOJIbHUKA, ¢uryp, COCTaBJIECHHBIX u3

® JCIIOJIB30BATh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIVIAMH:
BEpIIMHA, CTOPOHA; C MHOTOYI'OJIbHUKAMU: yIroJl, BEpIIMHA,
CTOpPOHA, JMaroHajb, ¢ OKPYKHOCTBIO: paauyC, JUAMETP,
HEHT;

® 1ICIIOJIB30BATh CBOMCTBA CTOPOH U YIVIOB IPSIMOYTOJIBHHKA,
KBajjpaTa Al UX TOCTPOEHHUS, BBIYMCICHHUS IUIOUIAAU U
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HEJIMHOBAHHOW M KJeTyaToil Oymare. Vcrosib30BaHME CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomane IIPSIMOYTOJIbHUKA 51 MHOI'OYT OJIbHUKOB,
COCTAaBJICHHBIX U3 IPSAMOYTOJbHUKOB, B TOM 4HCIE QUIYP,
n300paKEHHBIX Ha KieTyaTod Oymare. EnuHUIBI M3MepeHus
IUIOUIA /.

Harnsiiaeie mpenctaBiieHust 0 MPOCTPAHCTBEHHBIX (HUTypax:
OpSAMOYTOJIbHBIM ~ mapajuienenuiesn,  KyO0,  MHOTOTPaHHUKH.
N300pakeHre MPOCTEUIINX MHOTOIpaHHUKOB. Pa3BEpTku kyba u
napamenenunena. Co3naHue Mojenae MHOTOTPAHHUKOB (U3
OyMmaru, poBOJIOKH, IUTACTUIINHA U p.).

O0BEM IPSIMOYTOIBHOIO Mapajuiesenunesna, kyoa. Enunuist
U3MepeHus 00bEMa.

MPSIMOYTOJIBHUKOB, B TOM 4KCIIe QUTyp, N300paKEHHBIX HA
KJIeT4aTou Oymare;
IOJIb30BaThCs OCHOBHBIMH ~METPHYECKUMH  €IMHHULIAMH
W3MEPEHUsl JJIMHBI, TUIOIAAN; BBIPAXXaTh OIHHU €IMHMUIIB
BEJIMYMHBI Yepe3 IpyTHe;
pacrio3HaBaTh ~ Hapajliesienunen, KyO, HCIOIb30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, pPeOpO TpaHb, H3MEPEHUS;
HAXO/UTh U3MEPEHHS Napajiesienunesa, Kyoa;

BBIYHCIIATE 00BEM KyOa, mapajiesenunena 1o 3aJaHHBIM

U3MEPCHUSM, IIOJIb30BAThCS  CAMHHUIIAMH  HM3MEpEHHUs]
00BEMa;
pemiarb HECJIOXKHBIE 3a1a4u Ha U3MEpeHUe,

reOMETPUYECKUX BEJIMYUH B IPAKTUYECKUX CUTYALUAX.
UCIIOJIb30BaTh JUHEUKY U TPAHCHOPTUP KAK MHCTPYMEHTHI
JUIS IOCTPOCHUS U U3MEPEHUs: U3MEPATh JUIMHY OTpe3Ka,
BEJIMUMHY yIja; CTPOUTh OTPE30K 3a/laHHOM JJIMHBI, YIrod,
3aJJaHHON BEJIMYUHBI; OTKJIAJbIBaTh LUPKYJIEM paBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTb 33/JaHHOTO pajuyca;
n300pakaTb KOH(UIYypallMd TeoMeTpUyYecKuX (uryp Ha
HEJTMHOBAHHOMN " KJIETYaTOU Oymare (s
CJIa0OBUSAIINX); TpeanaraTb, ONUCHIBATH M OOCYXJIaTh
CIIOCOOBI, AITOPUTMBI TIOCTPOEHUS;

pacno3HaBaTb M U300pakaTb Ha HEJIMHOBAaHHOW U
KJeTyaToil Oymare mpsiMoil, OCTpbIi, Tynoi, pa3BEpHYTHII
yrasl (A7 cnaboBUASIINX), (A1 CIENbIX 00yJaromuxcs
n300paXkaTh M3y4yaeMble yIiibl B IpUOOpe Ui MUChbMA IO
Opaiiiito); CpaBHUBATH YTJIbI;

MOHMMAaTh W MWCIONB30BaTh INPU  pEIIEHUH  3ajad
3aBUCHUMOCTH MEXIY €IUHUIIAMH METPHUYECKON CHCTEMBbI
Mep; 3HAKOMHUTBCSI ¢ HEMETPUUYECKHUMH CHCTEMaMH MeEp;
BBIp@XKaTh JJIMHY B PA3IMYHBIX €IUHULIAX U3MEPEHUSI.
NPUBOAUTH TpUMEpPhl  OOBEKTOB  pPEaIbHOr0  MHpa,
uMeroumx (GopMy MHOTOYrojabHHKA, MNPSIMOYrOJbHUKA,
KBaJpaTa, TPEYrojbHUKA, OIICHWBAaTh MX JIMHEHHbIE
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pasMepbl.  BBIYMCIATH:  NEPUMETP  TPEYroJIbHUKA,
MPsIMOYTOJIbHHKA, MHOTOYTOJIbHUKA; oAb
IpSMOYTOJIbHUKA, KBAJApaTa;

n300pakaTb ~ OCTPOYrOJbHBIE,  NPSAMOYTOJIbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOWUTH Ha HEIMHOBAHHOM M KIeTyaToOl Oymare KBajapar
U NPSMOYTOJBHUK C 33JaHHBIMHU JUIMHAMU CTOPOH (st
CIIa0OBUISAIINX ), (VIS CIENBIX 00YJaIOUINXCsl U300paxarh
n3ydaembie PUTypsl B IpubOpe I MUChMa 1O OpaiuiIo).
MCCIIE/IOBATh CBOMCTBA MPSAMOYTOJIBHUKA, KBaJpaTa IMyTéM
HKCIIEPUMEHTA, HaOII0IeHUS, U3MEepEeHMUs,
MOJICIIMPOBAHMs; CpPaBHMBATh CBOWCTBA KBaJpara H
MPSIMOYTOJIbHUKA

pacrio3HaBaTh HCTUHHBIE W JIOXKHBIE BBICKAa3BIBAaHUS O
MHOTOYTOJIbHUKAX, IPUBOJIUTH PUMEPHI u
KOHTPIPUMEPHI. HCCIIEAOBAaTh 3aBUCHMOCTH IUIOIIAIH
KBaJipaTa OT JIMHBI €r0 CTOPOHBI;

BBIpA)XKaTh BEJIMYMHY IUIOMIANN B PA3JIUYHBIX €JMHHIIAX
U3MEPEHUs METPUUYECKOW CHCTEMBbl Mep, MOHMMaTh H
UCTIOJB30BAaTh  3aBUCUMOCTH  MEXIY METPHUECKUMH
€IMHULIAMU U3MEPEHHUS MO/,

3HaKOMHUTBCS C TpUMEpaMU TPUMEHEHHUS IUIOMAIH W
nepuMeTpa B MPAKTUUYECKUX CUTYAlMSX. PellaTh 3aJaqyd
W3 peasbHON KHU3HHU, IPEJIaraTth U 00CYKIaTh pa3IHIHbIC
CrocoObl pelieHus 3aaay.

[loBTOpenne u
006o6menue. (10

q.)

[ToBTOpEHNE OCHOBHBIX MOHIATUH U METOAOB Kypca S5 Kjacca,
0000111eHIEe 3HAHH.

00001aTh W CUCTEMATU3UPOBaTh 3HAaHUA 10 KypcCy|
MaTEMAaTHUKH 5 KJacca;

BBIUMCIATh  3HAUEHUS  BBIPAXKEHUH,  COJEprKaIIUX
HaTypajJbHble 4YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC
JpoOH, BBHIIOJHATH MpeoOpa3oBaHUs YKCET;

BbIOMpaTh CHOCOO CpaBHEHMsI 4YMCEJ, BbIUHCICHHH,
NPUMEHATh CBOMCTBA apU(PMETUUYECKUX JEHCTBUH s
palMOHAIM3ALMH BEIYUCIICHUN;

OCYILIECTBIISITh CAMOKOHTPOJIb BBIIOJHSAEMBIX NEHCTBUI U
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® peliarhb

® peiarh

CaMONPOBEPKY pe3yJibTaTa BEIYUCIICHUH;

3aa4yd W3 peaJbHOM JKU3HH, TPUMEHSTH
MaTeMaTHYeCKUe 3HAHMS JUIS PEHICHUs 3a7ad U3 JpYTrux
y4eOHBIX IPEAMETOB;

3aa4d  pasHBIMH  cIoco0aMu, CpaBHHMBAThH
CIOCOOBI peIIeHUs] 3aJaud, BHIOMpATh palMOHAIBHBINA
crocoo.

6 KJacce

(5 yacoB B Heaeno, Bcero 170 yacos)

HazBanue
pa3aena (TemMbl)
Kypca (4ucj10

OcHOBHOe coiep:KaHue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4ar0IIMXCS

4acoB)
HarypanbHble Apudmernueckue neucTBus c MHOT'O3HAYHBIMHU 3HaTh ¥ NNOHUMATh TEPMHHBI, CBSI3aHHBIC C Pa3INYHBIMU
gucina. (30 4.) HaTypaJIbHbIMM  4uciaaMH. YHUCIIOBbIE  BBIPDOXKEHUS, MOPAJIOK BUJAMHM 4YHCEd M CHoco0aMU HX 3aIlluCH, NEPEXOIUTh
NefcTBUHM,  HCHOJb30BaHHME  CKOOOK.  Mcmonb3oBanue — mpu (ecyu 3TO BO3MOXKHO) OT OJHOI (POPMBI 3aIMCH YHCIIA K

BBIYHUCIICHUSIX TIEPEMECTHTEIIBHOTO M COYETATEeIhHOTO CBOMWCTB
CIOKE€HHUS WM  YMHOXEHHUS, pacHpelesuTeIbHOTO  CBOWCTBA
ymMHOeHHs. OKpyTrieHNe HaTypadbHbIX YUCE.

JlenuTenu u KpaTHBIE YKCIa; HAMOONBIIUI OOIIHIA NeTUTeNh
W HauWMeHblllee oOmee KpartHoe. JlenuMocTh CyMMBI |
npousBeneHus. Jlenenne ¢ 0CTaTKOM.

JIPYTOi;

CpaBHUBATb M  YNOPSAOYMUBATH
OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH,
YHUCJIa OJHOTO M Pa3HbIX 3HAKOB;
BBITIOJTHATh, COYETas YCTHBIE UM MHChbMEHHBIE MPUEMBI,
apudmeTnuecKkue NeHCTBUS C HATypAIbHBIMU U IEIBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECSITHYHBIMU JPOOSIMHU,
MOJIOKUTENBHBIMUA U OTPULIATEIIbHBIMUA YUCIIAMM;
BBIYHCIIATH 3HAYCHUS YHCIIOBBIX BBIPKECHH,
BBIIIOJIHATh ~ NPUKHJIKY M OLEHKY  pe3yJibTara
BBIYMCIICHHH; BBIMOJIHATh TPEOOPa30BaHUs YHCIIOBBIX
BBIpOKEHUI HAa OCHOBE CBOWCTB apuU(pMETHUYECKHX
JIeHCTBHIL,

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MpsAMOM C
COOTBETCTBYIOIIMM €U YHUCIOM U HU300paxkaTh YMCIa
TOYKaMH Ha KOOPAMHATHOW MPSIMOM, HAXOJIUTh MOJYJIb
YHCIIa;

LENbIE  YHUCIa,
CpaBHUBATH
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OKPYTJISATH IEJBIE 4YWCIa W JECATHYHBIC JIpoOH,
HAXOJIUTh MPUOJIMIKSHUS YUCET;

BBITTOJIHATH apupMeTHICCKHE JEeHCTBUS c
MHOT'O3HAYHBIMM HATypaJbHBIMM YHCJIAMH, HAXOJMUTh
3HAQYECHMS YHCIIOBBIX BBIpOKEHUW CO CKoOkamMu U 0e3
CKOOOK; BBIYHUCIIATH 3HAYCHUS BBIpaXXCHU,
coJIepXKalliX CTCIICHH,

WCIIOBb30BaTh MPU BBIUYUCICHUSAX MEPEMECTUTEIHHOE U
COYETaTEILHOE CBOWMCTBA CJOXKECHHS W YMHOXKCHHS,
pacrpenenuTeabHoe CBOICTBO YMHOKEHHUSI
OTHOCHUTEIILHO CJIOKEHHUS, CBOMCTBA apU(METHUECKHUX
JICHCTBHIL,

WCCJICIOBATh YHCJIOBBIE 3aKOHOMEPHOCTH, IPOBOJHTH
YUCJIOBBIE IKCIIEPUMEHTHI, BBIIBUTATh U OOOCHOBBIBATH
TUIIOTE3bI;

(hopMyJIUpOBATh ONPENCICHHS JIEIUTENsT W KPaTHOTO,
HauOOoJbIIEr0o OOMIEro JEIHUTENSI M HAUMEHBIIErO
o0Iero KpaTrHoro, MPOCTOTO M COCTABHOTO YHCEIL;
MCII0JIB30BaTh ATH MOHATHS MPU PEIICHUH 33/a4;
MPUMEHATh  AJTOPUTMBI  BBIYHMCIICHUS HaWOOJIBIIIETO
o0miero AenuTeNs W HAMMEHbIEro OOIero KpaTHOTO
JBYX YHCEJ, AJITOPUTM Pa3JIOKEHHS YMCa Ha MPOCThHIE
MHOKHUTEIIH;

UCCJENOBATh  CBOMCTBA  JEIMMOCTH  CyMMbl H
MIPOU3BEICHUS YHCENT;

NPUBOANTH MPUMEPHI YMCEN C 3aJaHHBIMH CBONCTBAMH,
pacro3HaBaTh BEpPHBIE W HEBEPHBIC YTBEPKACHUS O
CBOMCTBAx 4YMCEN, OPOBEPraTh HEBEPHBIE YTBEPIKICHUS
C TIOMOIIIO KOHTPIIPUMEPOB;

KOHCTPYMpPOBAaTh MaTeMaTUYECKUE TMPEUIOKEHUS C
TTOMOIIBIO CBSI30K «H», «UIN», «ECIH. .., TO...»;

pemaTh TEKCTOBBIE 3a/layd, BKJIOYAIOIINE MOHSITHUS
JETUMOCTH, apU(PMETHIECKUM CITOCOOOM, UCIIOIh30BATh
nepe0op BceX BOSMOXKHBIX BAPUAHTOB,;
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NpPUBOAMTH,  pa3duparb,  OLEHHBATH  PA3IUYHBIC
pELIeHNs, 3alliCU PEIICHUM TEKCTOBBIX 3aJa4;
KPUTHUYECKH  OLEHUBAaThb  IIOJYYEHHBIH  PE3yJbTarT,
HaXOJWUTh OINMOKH, OCYIIECTBIATH CAMOKOHTPOJIb,
IIPOBEPsAsL OTBET HA COOTBETCTBUE YCIOBHUIO.

Hpobwu. (78 4.)

OObIkHOBEHHAsT  poOb, OCHOBHOE CBOMCTBO  JIpoOH,
cokpamieHre apoOeii. CpaBHEHHE U YHOPSJIOYMBAHUE APOOCH.
Pemenue 3aiay Ha HaX0XKJIEHUE YACTH OT LIEJIOTO U LEJNOT0 IO €ro
yactu. J[poOHoe umciio kak pesyibTar geneHus. lIpeacraBrnenue
NECATUIHON ApoOH B BHUIE OOBIKHOBEHHOH APOOM M BO3MOYKHOCTH
MPEJICTaBICHUS] OOBIKHOBEHHOW JpoOM B BHIE JACCATUYHOM.
Jecstuunple  npoOM U MeTpUYecKass  CHUCTeEMa  Mep.
ApudmeTndeckue JCWCTBUS U YHUCIOBbIE  BBIPAXKECHHS  C
OOBIKHOBEHHBIMH U JECATUYHBIMU JAPOOSMH.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. Macmita,
nponopuus. [Ipumenenue nponopumii npy pemeHny 3aaad.

[lonsiTue npoueHTa. BelunciaeHue nporeHTa OT BEIUYUHbI U
BEJIMUMHBI 110 €€ IPOLEHTY. BhlpaxkeHue MpoLEeHTOB JeCATUYHBIMU
npobsmu. Pemenue 3amad Ha MPOLEHTHL. BelpaskeHHe OTHOIIEHMS
BEJIMYMH B IIPOLIEHTAaX.

[lonoxuTenpHBIE M OTPULIATEIBHBIC YHCIIA

[TonoxxurenbHble M OoTpULAaTeNbHble uucna. Llenble yucna.
Monyne 4yucna, reoMeTpudecKkas MHTEpIpeTanus MO/ 4YHCia.
N3o00paxkeHne uymcen HAa KOOPAWHATHOM mpsaMon. YuciaoBwie
npomexxyTku. CpaBHeHue uucen. Apudmeruyeckue AEHCTBHS ¢
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

IIpsamoyronbHast cucTeMa KOOpPAMHAT HAa IUIOCKOCTH.
Koopaunatel TOYKM Ha IUIOCKOCTH, abcuucca M OpAMHATA.
[TocTpoenue To4ek U GUryp Ha KOOPAMHATHON TIOCKOCTH.

CpaBHUBATh U YIOPAIOYHBATH APOOH, BEIOUPATH CIIOCOO
CpaBHEHUS IpOOEi;

MIPEJICTaBIATh JECATHYHBIC apoou B BUJIE
OOBIKHOBEHHBIX Jpo0eii W OOBIKHOBEHHBIC B BHJIC
JECSITHYHBIX, HCIIOJIb30BATh JKBHBAJICHTHBIC
NPEICTaBJICHUS IPOOHBIX YUCEI MTPH UX CPABHECHUU, TIPU
BBIUMCIICHHSIX

UCIIOJIB30BaTh JICCATHYHBIC APOOU TpU MpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOUN CHCTEME MEp;

BBIIIOJIHATDH apI/I(I)MeTI/ILIeCKI/IC HeﬁCTBHH C
OOBIKHOBEHHBIMH U JACCATHYHBIMHA I[pO6$IMI/I;
BBIYUCIIATH 3Ha4YCHUA BBIpa)KeHHﬁ, COACPIKAIUX

OOBIKHOBCHHBIC U JICCATUYHBIC JAPOOU, BBIMOIHSITH
npeoOpazoBaHus ApobOei, BEIOUpATh CIOCO0, MPUMEHSTh

CBOMCTBaA aprudMeTUIECKIX nercTBUH s
pPalMOHAIN3ALUH BBIYUCIICHUN;
COCTaBJIATH OTHOLIEHUS W NIPONOPLMH, HAXOIUTH

OTHOIICHHWE BEIWYMH, [JEJIUTh BEJIUYHHY B JIaHHOM
OTHOILICHUU;

HaXOJOUTh JKCHEPUMEHTAIbHBIM MYTEM OTHOIIEHUE
JUIMHBI OKPY’KHOCTH K €€ TuaMeTpy;

HMHTEPIPETUPOBATh MacIITad KaK OTHOILLIEHUE BEIMYUH,
HaXoJWTh MacIITad IUlaHa, KapThl W BBIYMCIATH
pacCTOsIHUSA, UCIIOJIb3Ys MacIITao;

OOBSICHATB, YTO TaKOE MPOLEHT, YIMOTPEOIATH 000POTHI
pEUu CO CIIOBOM «IIPOLIEHTY;

BBIpA)XaTh MPOILEHTHI B JPO0SX M IpoOU B IMPOIEHTAX,
OTHOIICHHE JBYX BEJIUYUH B MPOIEHTAX;

BBIYHCIISITh IPOLEHT OT YHACIA M YUCIIO MO €r0 MPOLIEHTY.
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OKPYTJISTH APOOU M MPOICHTHI, HAXOAUTHh MPUOIMKECHUS
YHUCEJT,

peumiaTh 3aJadyd Ha 4YacTH, MPOLEHTHI, IPOIMOPLMH, Ha
HaxoXJIeHue Jpodu (IpoIeHTa) OT BEIMYUHBI U
BEJMYUHBI 110 €€ apoOu (IpoLeHTy), npodu (MporeHTa),
KOTOPBIM COCTAaBIISIET OJIHA BEJIMYMHA OT APYrOi;
IPUBOAUTH IPUMEPHI UCIIOJIb30BaHUS B PEAIbHON JKU3HU
MOJIOKUTEIBHBIX U OTPULIATEILHBIX YHCE;

u300paxarb  LeJble  4YMcia,  [OJIOKUTEIbHbIE U
OTPHUUATEIbHBIC YHCIIA TOYKAMH HA YHUCJIOBOM MPSAMOW,
UCII0JI30BaTh YMCIIOBYIO MPSMYIO JJIsl CDABHEHUS YHCEIL,
MPUMEHSTh TIpaBUja CPaBHEHUS, YIOPSIOUYMBATH LIEIIbIC
YyHUCla; HaXOJUTh MOAYJb YHUCIIA;

(hopMyIMpoBaTh MpaBHIIa BBIYMCIICHUS c
IIOJIOKUTENBHBIMU M OTPULIATEIIBHBIMUA  YHUCJIAMHU,
HaXOJUTh 3HAYEHUS YUCIIOBBIX BBIPAKEHUI,

CONlepKallMX  JIEHCTBUS C  MOJIOKHUTEIBHBIMU |
OTpULATENIbHBIMU YUCIIAMU;

NPUMEHSTh CBOMCTBA CIOXEHUS WU YMHOXCHHS JUIS
peoOpa3oBaHUs CyMM U NTPOU3BEACHUI;

MIPUBOJIUTH, pa30UpaTh, OLIEHUBATh PA3JINYHbIE PELLICHUS,
3alMCH PELLIEHUH TEKCTOBBIX 33/1a4;

W3BJEKaTh HMHPOPMAIMIO W3 TaONHIl W JUarpaMM,
UHTEPIPETUPOBATh TAONUYHBIE JaHHBIE, OMPEIENSTh
HauOoJbllee W HaUMEHbIIEE U3 MPEICTAaBICHHBIX
JTAaHHBIX;

OOBSACHATH U WIIIIOCTPUPOBATh MOHITHE MPSIMOYTOJIbHOM
CUCTEMBl KOOPIMHAT Ha IUIOCKOCTH, MCIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJMHATHOM IUIOCKOCTH
TOYKH U (PUTYPHI 10 33JIaHHBIM KOOpJIWHATaM, HAaXOHUTh
KOOpPJMHATHI TOYEK.

bykBeHHbIE
BBIPA)KCHMUS.

9.)

(6

[Ipumenenne  OykB  Afs  3alUCH  MaTeMaTHUYECKUX
BbIpaXeHU u  mnpemiokeHuid. CBoiicTBa  apuUPMETHUECKUX
JNeiCTBUIl. DyKBEHHBIE BBIPAKEHUS U YHCIOBBIE IOJCTAHOBKH.

HUCIIOJIb30BaTh 6YKBBI JJI 0003HaYCHHS qucel, Ipu
3allMCH  MaTEMAaTHYCCKHUX YTBep)I(JIeHI/Iﬁ, COCTaBJIATH
6YKBCHHLIC BBIPAKCHUS 110 YCJIOBUIO 3a1d4H;
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BykBeHHBIC paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMITOHCHTA.
dopmysibl; GopMysbl MEpUMETpa M IUIOIIAAN MPSIMOYTOJbHHKA,
KBajipata, 00bEMa mapauienenurneaa u Kyoa.

HCCIIEI0BATh HECIIOKHBIC YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIO0JIb30BaTh OYKBBI AJIS MX 3AIMCH;

BBIUHUCIIATh YMCIOBOE 3HAYEHUE OYKBEHHOI'O BBIPa)KEHUS
MIPU 33JJaHHBIX 3HAUYCHUSIX OYKB;

3amUChiBaTh  (QOPMYJBL:  MEpUMETpa W IUIOLIAJH
NpAMOYIrOJIbHUKA, KBajpara, IJIHUHBI OKPYXXHOCTH,
IUTOMIA M KPYra; BBIMOJHATh BBIYUCICHHS II0 OSTHM
dhopmynam;

COCTaBJIATh  (POPMYJIbI, BBIPAKAMOIIKNE 3aBHCUMOCTH
MEXKIY BCIHYMHAMH: CKOPOCTb, BpEMS, PaCCTOSHUE;
IICHA, KOJMYECTBO, CTOMMOCTH;, IMPOU3BOIUTEILHOCTD,

BpeMsi, 00bEM paOOThI; BHIIOIHITH BEIYUCICHUS 110 ITHM
bopmynam;

HAXOJWTh HEW3BECTHBIH KOMIIOHEHT apu(hMETHIECKOTO
EUCTBUSL.

Pemenue

TEKCTOBBIX 3aJa4.
(8 u.)

Pemenne TEKCTOBBIX 3amad apHPMETHUYECKUM CIIOCOOOM.
Pemrenue normveckux 3amad. PemieHue 3amau mepeOopoM Bcex
BO3MOJXHBIX BAPUAHTOB.

Pemenue 3amay, comepikalux 3aBUCIMOCTH, CBSI3bIBAIOIINX

BEJIMYUHBI: CKOPOCTh, BpEMSI, PACCTOSIHWE; II€HA, KOJHUYECTBO,
CTOUMOCTH;  NPOU3BOJIUTENBHOCTh, BpeMs, 00BEM  paboTHI
EnuHuiel uamepeHus: Macchbl, CTOUMOCTH; PAaCCTOSIHUS, BPEMEHH,
ckopocth. CBsI3pb MEXIy €IMHUIAMU HU3MEPEHUs]  KaxIou
BEJIMYUHEI.

Pemenue 3a1a4, CBSI3aHHBIX c OTHOILICHUEM,
MPONOPIIMOHATBHOCTBIO  BEJIUYMH, MPOLUEHTAMH;  PEUICHUE

OCHOBHBIX 33J]1a4 Ha ApOOU U TIPOIEHTHI.

OueHka u NpuUKUaKa, OKpyrieHne pesyiaprara. CocraBieHue
OYKBEHHBIX BBIPQKEHUH 10 YCIOBHIO 3a]a4H.

[Ipencrasnenne MaHHBIX C TTOMOIIBIO TAOIHI] U JAUATPAMM.
Cronbyarpie AUarpaMMbl: YTEHHUE U MTOCTpOoeHHE. UTeHHEe KPYTrOBBIX
JharpaMm.

pemiarb MHOTOIIIarOBBIE TEKCTOBBIC 3a/1aun
apupMETHYECKHM CIIOCOO0M;
pemiate  3ama4dM,  CBS3aHHBIE C  OTHOIICHHEM,

MMPOMOPUHUOHATIBHOCTBIO BCJIMYNUH, MMPOLCHTAMU; PCUIATH
TpU OCHOBHBIC 3a1a41 HA )Ip06I/I U MPONCHTEI;

pemiaTh 3a7a4H, coJiepKaIine 3aBHCUMOCTH,
CBSI3BIBAIOIIINE BEJIMYUHBI: CKOPOCTb, BpeMs,
paccrosiHue, 1ICHA, KOJINYECTBO, CTOUMOCTB;
MPOU3BOJUTENLHOCTh,  BpeMs, 00BéMa  paboTHI,
WCTIONB3Ysl  apuMETUYeCKHe  JCUCTBUS,  OICHKY,
NPUKUJIKY; TOJb30BAaTbCsl  €IUHULAMH  HW3MEpPEHUs
COOTBETCTBYIOIINX BEJINYUH;

COCTaBIATh OYKBEHHBIE BBIPAKEHHS IO YCIOBHUIO
3a7a49H;

U3BJIEKaTh UHPOPMALIUIO, IPEICTABICHHYIO B TaOIMIIAX,
Ha JIMHEHHOMW, cTOJI0YaTON MM KpYyroBOW AMarpaMmax,
HMHTEPIPETUPOBATH IIPEACTABJICHHBIE JIaHHBIE;
HCIIOJb30BATh JJAHHBIE IIPY PELICHUY 3a/1a4;

® TIPEJCTABISITh MHPOPMAIUIO C MOMOIIBI0 TaOIHIl (IS
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CIETbIX W CIHA0OBUISINUX), JHHEWHOH W CTOJIOYATOM
quarpaMm (1St CJIabOBUISIINX ).

Harmsannas Harnsanuele mnpencraBieHuss o (urypax Ha IIOCKOCTH: | ® paclio3HaBaTh Ha  4epTeXax, PpUCYHKaxX  CIydau
reomerpus. (38 | Touka, mpsimas, OTPE3OK, JIyd, YroJ, JIOMaHasi, MHOI'OYTOJIbHUK, B3aMMHOTI'0 PACIIOJIOKEHHS IBYX IPAMBIX;
q.) 4EeTBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT. ® 1300pakaTh C MOMOILBIO YEPTEKHBIX WHCTPYMEHTOB Ha
B3aumHOe pacnosiokeHHE JBYX HpPSMBIX Ha IUIOCKOCTH, HEJIMHOBAaHHOM u KJIETYaTOU Oymare IBE
napajulebHbIe NpsAMbIC, NEPIECHAUKYISpHbIE NpsAMble. M3mepenne NIEPECEKAIOIIMECS MIPSAMBIE, ABE IapallIC/IbHbIE IPSIMBIE,
pacCTOSTHUM: MEXIy IBYMS TOYKAMH, OT TOUKH IO MPAMOM; AJIMHA CTPOUTH MPSAMYIO, NEPIEHAUKYIAPHYIO AaHHOM (Ui
MapluipyTa Ha KBaJpaTHOM CETKe. C1abOBUIAIINX ), (most CJenbIX oOy4aromuxcs
HN3mepenne ¥ NOCTPOCHHE  YIVIOB € IIOMOLIBIO BBIMOJIHATH IOCTpPOEHHE B Ipulope A MHHUCbMa 110
TPAHCIIOPTHPA. Bunst TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, Opaiiiio);
MPSIMOYTOJIbHBIN, TYNOYTOJIbHBI; pPaBHOOEIPEHHBIH, | ® PUBOIUTH IIPUMEPBI MapaJuIeIbHOCTH u
PaBHOCTOPOHHHMM. YeTsIpEXYroJIbHUK, IIPUMEPBI NEPIEHANKYJIAPHOCTH IIPSIMBIX B IIPOCTPAHCTBE;
YETBIPEXYTOJbHUKOB. [IpAMOYroabHMK, KBaapaT: WCIIOJIL30BAHWE | ® paclO3HAaBaTh B MHOTOYTOJIBHUKAX TCPICHIUKYIISAPHBIC
CBOWCTB CTOPOH, YIJIOB, JIMArOHaJICH. N3o06paxkenue Y TapajuieibHbIE CTOPOHBIL;
reOMETPUYECKMX  (QUIyp Ha  HEIMHOBaHHOM  Oymare ¢ | e u300pakaTb MHOTOYTOJBGHMKHM C  NAapajlIelbHBIMU,
WCIIOJIb30BAHUEM ILIUPKYJIA, JIMHEWKH, YrOJIbHUKA, TPAHCIIOPTHUpA. HEePIEeHANKYISAPHBIMH CTOPOHAMH;
[TocTpoeHus Ha KeTuaToil Gymare. ® HAXOJUTbh PACCTOSHUE MEXAY ABYMsS TOYKAMH, OT TOUKHU
Ilepumerp mHOroyronsHuka. IloHdTne nuomanu Qurypst; JI0 TIPSIMOM, JUTMHY TYTH Ha KBaJPaTHOH CETKe, B TOM
eIMHULBl HM3MepeHus Iuiomaau. I[lpubmkéHHOoe H3MepeHue YHCIIC UCTIOB3YS ITU(PPOBBIE PECYPCHI;
wioman ¢uryp, B TOM YMCIE HA KBAJPaTHOW CETKE. | o n300pakaTh Ha HEIMHOBAHHOMW M KieT4aToi Oymare (s
[TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPY>KHOCTH, MJIOLIA I KpyTa. CIabOBHIAIINX), C  HCIHOJB30BAHHEM  YEPTEKHBIX
CumMmerpusi:  LEHTpainbHas, oceBas M 3epKalbHas UHCTPYMEHTOB  YETBIPEXYTOJIBHUKM C  3aJaHHBIMU
cummeTpuu. I10cTpoeHne CUMMETPUYHBIX (HTYD. CBOMCTBAMHM: C IApPAJUICIBbHBIMH, NEPIECHINUKYISPHBIMH,
HaFJ'ISII[HBIC MMpEaACTaBJICHUA O MPOCTPAHCTBCHHBIX (1)I/Il"yanZ paBHBIMU CTOpOHAaMU, OpsIMBIMHA yriaMu u ap,
napainjenenunes, Ky, npusMa, nupaMuia, KOHYC, LHJIHH/D, Wap U PaBHOOEIPEHHBIN TPEYTOJIbHUK;
chepa. W3oOpaxenne mnpocTpaHcTBeHHbIX —(uryp. Ilpumepsl | e mpemmarate u  00CYXJIaTh  CIOCOOBI,  AITOPUTMBI
pa3BEPTOK MHOIOTPaHHMKOB, IWIMHApa M KoHyca. Co3naHue HOCTPOEHHS;
MOJIeJIell  TIPOCTPAHCTBEHHBIX (Uryp (W3 Oymard, NpPOBOJIOKH, | @ HCCleNOBaTh, MCIONB3YS SKCIIEPUMEHT, HAOIIOJIEHNE,
IJTACTHIIMHA U JIP.). MOJICJIMPOBAaHUE, CBOMCTBA IPSAMOYTOJIbHUKA, KBaJApara,
[Tonsitue 00bEMa; enuHUIBl U3MepeHuss o0béMa. OOBEM pa36uBaTh HA TPEYTOTHHHUKH;
MPSIMOYTONBHOTO NapallieNenuiesa, Kyoa. ® 000CHOBBIBATH, OIIPOBEPraTh c IIOMOLLBIO
KOHTPIIPUMEPOB  YTBEPKIEHHUA O MNPSIMOYTOJBbHUKE,
KBaJpare, pAaclo3HaBaTb  BEPHbIE U HEBEPHBIC
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YTBEPKICHUS;

U3MEPATh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YTJIbI, B
TOM 4YHCJIE B MHOIOYTOJIbHHUKE, CpPaBHUBATh YIJIbI,
pacrno3HaBaTh OCTpbIE, HpPSMbIE, TYIIbIE, pPa3BEPHYTHIE
YTJIbL;

pacrno3HaBarb, n300paXkaTh OCTPOYTOJIbHBIH,
NPSIMOYTOJIbHBIA,  TYMOYTOJIbHBIM, PaBHOOEIPEHHBIMH,
PaBHOCTOPOHHUN TPEYrOJILHUKU;

BBIUMCIISTH [EPUMETP MHOTOYTOJIbHHMKA, IUJIOLIA/b
MHOTOYTrOJIbHUKA pa30MeHHEeM Ha NPSIMOYTOJbHUKH, Ha
paBHbIe (UTYPBI, UCIIONH30BATH METPHUUECKUE €IMHUIIBI
U3MEPEHMS JUTMHBI U IO,

UCIIONB30BaTh MPUOMMKEHHOE HW3MEpEHUEe [UIMH W
wiomaae,  NpuOMIKEHHOE  W3MEpeHHe  JJTMHBI
OKPYXKHOCTH, ILTOIIATH KPYyTa;

pacmo3HaBaTb ~Ha  4epTexax U H300paxeHMsX,
u300paxarb OT PyKd (Il CIaOOBHUASIIUX), CTPOUTH C
MIOMOIIBI0 MHCTPYMEHTOB (GUTYpy (OTPE30K, JOMaHYIo,
TPEYTOJIbHUK, MPSAMOYTOJIbHUK, OKPYHOCTB),
CHUMMETPUYHYIO TAHHOW OTHOCHUTEIIBHO NPSIMOM, TOUKHU;
OPUBOIUTH TPUMEPHI OOBEKTOB OKPYKAIOIIEro MHUPA,
uMeroux GopMy U3YYEHHBIX T€OMETPUUYECKUX TIOCKUX
U TPOCTPAHCTBEHHBIX (UTYp. HAXOIUTh MPHUMEPHI
CUMMETPUU B OKPYKAIOIIEM MHpE. MOJCIUPOBAaTh W3
Oymaru pABe (UTYpBl, CHUMMETPHUYHBIE OTHOCHUTEIHHO
TIPSIMOM; KOHCTPYUPOBAaTh reoMeTpUUYEcKHe
KOH(UTYpAINH, UCTIOIb3Yys CBONCTBO CUMMETPHUH, B TOM
YHClie C TTOMOIIBIO IU(PPOBBIX PECYPCOB;

HCCIIEIOBaTh CBOMCTBA M3YyYEHHBIX (DUTYp, CBSI3aHHBIE C
CUMMETpUEH, HCIONb3ysl HSKCIEPUMEHT, HaOIIOJCHHUE,
MOJIETTUPOBAHUE;

00OCHOBBIBATH, ONpOBEPraTh c MIOMOUIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O CHMMETpUH PUTYp;

® paclno3HaBaTb Ha 4YEPTCKAX, PHCYHKAX, ONHCHIBATH
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MUpaMHy, PU3MY, IHIMHIP, KOHYC, map, U300pakaTh
UX OT pyKu (WIsg CIabOBUIANINX), MOJICIUPOBATH W3
OyMmarw, IiIacTUINHA, POBOJIOKH U JP;

® [PUBOAMUTH MPUMEPHl OOBEKTOB OKPYKAIOLIETO MHUPA,

UMeIUX (POPMbl HA3BaHHBIX TEII;

HCII0JIb30BaTh TEPMUHOJIOTHIO: BEpPILINHA, peOpo, I'paHb,
OCHOBAHHUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA;
n3y4arb, MCIOJIb3Ys  OKCIEPUMEHT,  HaOIOACHUE,
U3MEpEeHUe,  MOJEIUPOBAaHMUE, B TOM  4YHCIe
KOMIIBIOTEPHOE, U OIMCHIBATh CBOMCTBA HAa3BaHHBIX TEll,
BBISBIIAITh CXOJICTBA M PA3IMUMs: MEXAY NUPaAMHUION U
IPU3MOI; MEXAY LHJINHIAPOM, KOHYCOM U IIapOM;
pacrio3HaBaTh pa3BEPTKUM Hapajenenunena, Kyoa,
IPU3MBIL, MUPAMUJIBL, KOHYCa, LWINHAPA;
KOHCTPYUpPOBATh JIaHHBIE TeJla U3 Pa3BEPTOK, CO3/1aBATh
UX MOJEIY;

co3/laBaTb MOJENM IPOCTPAHCTBEHHBIX Quryp (u3
OyMmaru, MpoBOJIOKH, IUTACTUIIMHA U Jp.);

U3MEPATh Ha MOJAENSAX: JJIMHBI pOep MHOIOIpaHHHMKOB,
JMaMeTp 11apa;

BBIBOJIUTH dbopMynny  oO0béMa  MIPSAMOYTOJILHOTO
napauleIenunena;

BBIUUCIATH 1O Qopmynaam: 00bEM NPSIMOYTOJIBHOTO
napanjenenunena, Ky0a; HUCIONb30BaTh  €AMHUIIBI
u3MepeHus:  00béMa;  BBIUMCIATH  OOBEMBI  Tell,
COCTaBJIEHHBIX W3 KyOOB, MapajuleJIeNUIeOB; pellaTh
3a/1a4M C peaibHbIMHM JAaHHBIMHU.

IToBTOpeHune
o0oO11eHme.

q.)

u
(10

HOBTOpCHI/Ie OCHOBHBIX IIOHATHM U METOJO0B KypCOB 5u6

KJ1acCOB, 0000IIEHIE U CUCTEMATH3aIis 3HAHUH.

e 0000maTh W CHCTEeMaTHU3HpPOBATh 3HAHUSA IO KypCy
MaTeMaTHuKU 5 B 6 KJIaccoB;

® BBIYHCIATH 3HA4YCHUA BLIpa)KeHHﬁ, COACPpKaAIINX

HaTypaJbHbIE 4YHCIIa, OOBIKHOBEHHBIE U JI€CATUYHbBIE
OpoOu,  BBINOJHATH  NpeoOpa3oBaHUS  4YHCeNl U
BBIPA)KCHUI;

® BBHIOMpaTh CIOCOO CpaBHEHUS] YHUCEI, BBIYMCICHHUH,
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MPUMEHSTh CBOWCTBA apu(METHUECKUX NEHCTBHNA JUISA
palOHAIN3alU BIYUCIICHUN;

OCYILIECTBIISATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JACHCTBUN
U CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCIICHUN;

pelmars 3aJayd U3 PpEeaJbHOM JKU3HU, IPUMEHATH
MaTeMaTU4YeCKUE 3HAHUS I PELICHUs 3a1a4 U3 IPYTUx
y4€OHBIX IIPEIMETOB;

pemiath 3aJa4d  pa3HbIMH CIIOCO0aMH, CpPaBHUBATh
crocoObl peleHus 3aadyd, BbIOMPATh pPaLMOHAIbHBIN
crnoco0.
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INPUMEPHAS PABOYASA ITPOTPAMMA 11O YYEBHOMY KYPCY
«AJITEBPA»

Conepxanue yue0HOro Kypca «Ajareopa»

7 xanacce

Yuciaa 1 BBIYUCTCHUSA.

PanmonanbHeie ynca.

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHANBHBIX  4ucel. ApudmMeTndeckwe JeHCTBUS C
paUMOHAIIBHBIMU YHUCIaMH. PenieHue 3agay W3 peajbHOM NPAKTUKH Ha YaCTH,
HaJpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpeaeieHue, IpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIPEEIICHHUS], 3aITUCh OOJBIINX YUCEN.

[IpoueHTsl, 3anKMch NPOLEHTOB B BUAE ApoOU U JpOOH B BHUJE NMPOLIEHTOB.
Tpu OCHOBHBIE 3aJ]a4M Ha MIPOLEHTHI, PEIICHHE 3a]1a4 U3 PEaJbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pPAa30KEHUE Ha MHOXKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIe TIpsMas U oOparHas
IPOIIOPIIMOHAIBHOCTH.

AJire0OpanvecKue BbIPAKEHUSI.

[lepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAYKEHUSI C TIEPEMEHHON. JlommycTuMbIe
3Ha4YCHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXK/ly BEJIMUMHAMU B BUJIC
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJCHUH, IPABUIIA PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraeMbIX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioxeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyIlbl COKpAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pa3zHocTu. PopMmyna pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHus.

VYpaBHeHue, KOpeHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeilHOe ypaBHEHME C OJHOW NMEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBiIE€HHE YpPaBHEHUM IIO
YCIIOBHIO 3a71a4M. Pelienre TeKCTOBBIX 3a1a4 C MOMOIIbIO YPABHEHHIA.

Koopaunartel u rpagpuxku. OyHKUMH.

Koopaunara Touku Ha mnpsimMoil. PaccrosiHue Mexay JByMs TOYKaMu
KOOPJAWHATHOM IIPSAMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [IpuMepst rpadukoB, 3aaHHBIX (HOPMYTIaMU.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyukuuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y=|x|..I'paduueckoe pereHre TMHEHHBIX ypaBHEHHIA.



8 kiace

Yuciia 1 BBIYUCICHUSA.

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCIICHUSM.

JleMCTBUTENIBHBIC YHCIIA.

PammmonanbHbie uKciia, UppallMOHAIIbHBIC YUCTIA, KOHEUHbIE U OECKOHEUHbIC
JECATUYHBIC ApoOr. MHOXKECTBO JICUCTBUTEIIBHBIX YUCEN; JCHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MPSMOI.

CpaBHEHHE JEUCTBUTEIBHBIX YHCEN, apu(METUYECKHE JCUCTBUS C
JEeUCTBUTEILHBIMU YUCIIaAMU.

AJire0panvecKue BbIPAKECHUSI.

AnreOpaudeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckou ApooH.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHus.

JIuHeitHOe ypaBHEHHE C ABYMs MEpEMEHHBIMU U ero Tpaduk. Cuctema AByX
JUHEWHBIX YPAaBHEHHU C ABYyMs MEpEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
criocoOOM TMOJCTaHOBKHU. IIpuMepnl pelieHHus] TEKCTOBBIX 3aJady C MOMOIIbIO
CUCTEM JINHEWHBIX YPABHECHUI.

DyHKUMH.

I'paduueckoe pelieHue CUCTEM JTUHEWHBIX YPaBHEHUH.

o k o
I'paduxu byHkumii y = oY= VX 1 ux cBoiicTsa.

9 kiace

Yucaa v BBIYUCTCHUSA.

Crenenb ¢ LenbIM NTOKa3aTeneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCIa.

N3mepenusi, mpuOIMKeHusl, OIEHKH.

Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpA, JIMTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnuxénHoe  3HAYEHUWE  BEJIMYMHBI, TOYHOCTh  NPUOIUKEHUS.
Oxpyrnenue uncen. [Ipuknaka u oieHKa pe3yabTaToB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEHl KBaJpaTHOIO YypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHM. PelieHne TeKCTOBBIX 3a7ad
aNredpandecKuM METOJIOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OHOM MTEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEeHCTB JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

Koopaunarsl u rpapuxu. ®yHKIUH.
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YucnoBble NpoMexKyTKH. I300pakeHne UHCIOBBIX MPOMEXKYTKOB Ha
KOOPJAMHATHOW MPSIMOM.

[lonsitue ¢ynkuun. OO6nacTh ONpeAeNieHUs U MHOXKECTBO 3HAUCHHM
dbynkuun. CnocoObl 3a1aHnust QyHKIUH.

I'paduk pynknuu. Urtenne cBoicTB dyHkiuu mno e€ rpaduxy. [Ipumepsi
rpadukoB GYHKINMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNPONOPLIHUOHAIbHBIC

3aBHEHMOCTH Y = kx,y = §= uxrpaguku u cpoiictBa. Oynkuuny = kx + b,y =

x2y=x3y = X, y=|x|,y = Vx, ux rpaduku u cBoHcTBa.
I'paduueckoe pernieHre ypaBHEHHIA.

10 kanace

AJire0OpanvecKue BbIPaKEeHUsI.

KBampaTHbpiii  TpE€XuineH; pasioKEHUE KBAApPaTHOTO TPEXUYJEHAa Ha
MHOKHUTEJIN.

[IpeoOpazoBaHue palMOHAIBHBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA.

Pemenue ypaBHEHMH, CBOIALIMXCA K KBaJpaTHOMY, OWKBaJApaTHOMY
ypaBHeHUIO. [IpuMepsl pelieHuss ypaBHEHUN TPETbEd U YETBEPTOU CTEIEHEU
pa3IoKeHUEM Ha MHOXKUTEIH. [IpoOHO-palilnoOHaIbHbBIE YPaBHEHUS.

Cucremsl ypaBHEHMIA.

VYpaBHeHHE C ABYMs NEPEMEHHBIMHU M €ro rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUM C IBYyMs IIEpEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJITHO W3 KOTOPBIX JIMHEHHOE, a IPYro€ — BTOPOU CTENEHMU.

[Iprmepbl  pemeHuss CHUCTEM  HEJIMHEWHBIX YPaBHEHUHM C  JAByMSA
nepeMeHHbIMU. ['paduueckas HHTEpHpeTanusi CHUCTEMbl YpaBHEHUH C ABYMs
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

KBampaTHbie HEpaBEeHCTBA.

I'padmyeckass uHTEpIpeTalds HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMH.

Koopaunarel u rpaduxu. @yHKIUH.

KBagpatuunas Qynkius, e€ rpadux u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apaboJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

['paduaeckoe perieHne ypaBHEHUN U CUCTEM YPABHEHHIA.

YucaoBble M0CJ1e10BATEILHOCTH.

Onpenenenre U ciocoObl 3aaHKUs YUCIOBBIX MOCIIEI0BATEILHOCTEM.

[ToHATHE YHCIIOBOM NOCIEAOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIbHOCTH
peKyppeHTHOM (opmyioit u popmyIoil n-ro wieHa.

Apudmernueckass U reomeTpuueckas nporpeccud. @opMyIbl n-ro 4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakeHre 4ieHOB apU(METHUUECKOW M TeOMETPUUECKOW MPOrpeccHii
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIM POCT.
CoxHbIE NPOLIEHTBHI.
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IloBTOpPEHME U cucTeMaTH3aUMsA U3y4eHHOro B 5-10 kiaccax.

Ilnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHUSI Y4eOHOro Kypca
«AJredpa»

7 kJaacc
Yucita 1 BEIYUCICHUS:
° BBINIOJIHATh,  COU€Tass  YCTHbIE W TMCbMEHHBIE  IPUEMBI,
apupMETHICCKNE ACHCTBUS C PAIIMOHATLHBIMU YHCIIAMU;
° HaXOIUTh 3HAYCHUS YHCIOBBIX BBIPAKCHUM; MIPUMEHSATh

pa3HO0Opa3HbIe CIIOCOOBI M MPUEMBI BRIYMCIICHUS 3HAYCHUN APOOHBIX BBEIPAKCHUMN,
coJieprKalliiX OOBIKHOBEHHBIE U JECATHUYHbIC IPOOH;

° nepexoauTh OT OJHOM (opMBI 3amuMch  4uced K  JIPyrou
(mpeoOpa3oBbIBaTh JIECATUYHYIO JAPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOb);

° CPaBHUBATh U YIOPSAL0YUBATH PALMOHAIBHBIEC YNCIIA;

° OKPYIJIATH YUCIIA;

° BBITIOJIHATD NPUKUAKY M OLEHKY pe3yJbTaTra BBIYHMCICHUH, OLICHKY
3HAYEHUH YUCIIOBBIX BBIPAKECHNUN;

° BBITIOJIHATH JEUCTBUS CO CTEIECHIMH C HaTypPaJIbHBIMU ITOKA3ATEISIMH;

° IIPUMEHATh NPU3HAKK JCIMMOCTH, pPa3JIOKEHHE HAa MHOXUTEIU
HATypaJIbHBIX YUCEIL;

° pelmarb  IIPaKTUKO-OPUEHTUPOBAHHBIC  3aJa4yd, CBSA3AHHBIE C

OTHOILIIEHWEM  BEJIUYMH, MPONOPLUUOHAIBHOCTbIO  BEJIMYMH, MPOLEHTaMH;
UHTEPIIPETUPOBATh PE3yJNbTaThl pEIIEHUS 3afad C Y4YETOM OTrpaHUYCHHI,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbBIX OOBEKTOB.

AnreOpanyeckre BbIpaXKCHHUS:

° WCITOJIB30BaTh  alTeOpandecKyl0 TEPMHHOJOTHIO W CHMBOJIUKY,
PUMEHATH €€ B TPOIECCe OCBOCHUS yUeOHOTO MaTepHana;

° HAaXOJUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUW TIPH  3aJaHHBIX
3HAYCHUAX TIEPEMECHHBIX;

° BBITIOJIHATH MPEOOPa30BaHUsI 1IETIOTO BBIPAKEHUS B MHOTOUWICH
MPUBEIACHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK;

° BBITIOJIHATh YMHOKEHHE OJJHOYJIEHA HA MHOTOYJIEH M MHOTOYJIEHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH;

° OCYIICCTBIIATH PA3JI0KEHNE MHOTOWICHOB Ha MHOYKHTEIIN C TIOMOIIBIO

BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENsS, TPYNNUPOBKH  CllaraeMbiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS,;

® IIPUMCHATD npeo6pa3013aHH>1 MHOT'OYICHOB AJIA PCIICHUSA PAa3JIMIHBIX
3a1a4 U3 MaTCMAaTuKHU, CMCXKHBIX ITPCAMCTOB, U3 peaanoﬁ IIPAaKTUKH,
® HCII0JIb30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMHU I10Ka3aTCIIAMHU

JUTSI Ipe0Opa3oBaHMs BEIPAKCHUM.

YpaBHEHUS U HEPABEHCTBA:

[ pelaTh JMHEUHBIE YPABHEHUS C OJHOM MEPEMEHHOM, NPUMEHSA
IIpaBua Iepexoaa OT UCXOAHOI0 YPAaBHEHUS K pABHOCUIILHOMY €MY;
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° IIPOBEPSATH, ABJISIETCS JIM YUCIO KOPHEM YPaBHEHUS,

° OpPUMEHATh Tpaduyeckre METOAbl MPU PEIICHUH JIMHEHHBIX
YPaBHCHUI;
° COCTaBISAITh M pElIaTh JIMHEMHOE YpaBHEHHUE MO YCIOBHIO 3aJayH,

WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yybTarT.
Koopaunate! u rpadpuku. OyHKINH:

° n300pakaTh Ha KOOPJMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOPIMHATAM;

° OTMEYaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH MO 33JaHHBIM
KOOpAMHATAM; CTPOUTh TPadUKH JTUHEHHBIX DYHKIIHIA;

° CTpouTh rpaduk GpyHkmu y =|x|;

° OIMHUCHIBATH C MOMOIIbIO (YHKIIUI H3BECTHBIC 3aBUCHMOCTH MEXIY

BEJIMUYMHAMU: CKOPOCTb, BpPEMsI, pPAaCCTOSHUE; LI€HA, KOJUYECTBO, CTOMMOCTH;
IIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI;

° HAXOAUTh 3HaUEHUE (PYHKIIMH 110 3HAUECHHUIO €€ apTryMEHTa;

° NOHMMAaTh Tpaduyeckuil crmocod TMpeACTaBICHUS U aHajIu3a
uHbOpMallMU; U3BJIEKAaTh U HMHTEPIPETUPOBATH HHGOPMALUIO U3 TIpaUKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

8 ki1ace

Uucna v BEIYUCIEHUS:

° WCIIONB30BaTh  HAYAJIBHBIE  NPEACTABICHUSA O  MHOXKECTBE
JNEHUCTBUTEILHBIX YHCEJI JJI1 CPABHEHUS, OKPYIJIEHUS U BBIUUCIECHUMN; N300paxKkaTh
JNEWCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM NIPSIMOM;

o OPUMEHATh TMOHATHE apU(PMETHUYECKOrO  KBaJpaTHOTO  KOPHS;
HaXOAWTh KBaJpaTHble KOPHH, HCIOJB3YyS HPHU HEOOXOJIUMOCTH KaJbKYJSTOD;
BBIMOJIHATh MPEoOpa3oBaHMs BBIPAKEHUHM, COAEpXKALUX KBaJpaTHbIE KOPHHU,
WCIIOJIb3YSl CBOMCTBA KOPHEM;

o CPaBHUBATh M YINOPSAOUYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIC
YUCIIa;

° BBINIOJIHATHh apU(PMETHUECKUE NEUCTBUS C PAllMOHATIBHBIMU YKCIAMU,
COYeTass YCTHBIE M TNHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
MppaLMOHATBHBIMU YUCIIAMHU, OKPYTIIATH IEMCTBUTEIIBHBIEC YNCIIA.

AnreOpanyeckre BbIpaXKECHHUS:

° BBIMIOJHATh  TOXKJECTBEHHbIE  NPeoOpa3oBaHUS  PAlMOHATIBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUI HaJ MHOTOWICHAMHU U alreOpandecKuMu
JTPOOSIMU;

° OPUMEHATh MpeoOpa3oBaHUs BBIPAKEHUHN I PEUICHHs Pa3IUYHBIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHEHUS U HEPABEHCTBA:

° noa0upaTh MPUMEPHI AP YUCE, ABISIOMIUXCSA PEHICHUEM JTUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMY;
° CTPOUTH B KOOPAMHATHOW IJIOCKOCTH TpadUK JMHEHHOTO0 ypaBHEHHUS

C JIByMs TEPEMEHHBIMU; TOJb3YACh TpadUKOM, TMPUBOAUTH MPUMEPHI PEIICHUS
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YPaBHEHUS;

° pemiatb  CUCTEMBI  JBYX JIMHEHHBIX ypaBHEHUHM C  JByMs
IEPEMEHHBIMU, B TOM YHUCJIE TpaUUECKy;

° IPUMEHATh Ipaduueckre METOJbl MPU PELICHUH CUCTEM JIMHEWHBIX
YPaBHCHUM;

° COCTAaBIIAATh M PEIIaTh CHCTEMY JIMHEHMHBIX YPaBHEHUU MO YCIIOBHIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd ITOJyYEHHBIN
pe3ymbTar;

° pelaTh JUHEWHbBIC YPABHEHHS U YPABHEHNUS, CBOISIIMECS K HUM;

° IIPOBOJUTE IPOCTEUIINE HCCIEHOBaHUS YPAaBHEHUM M CHUCTEM
YpaBHEHUH, B TOM 4YHCIE€ C TNPUMEHEHUEM TIpapUuecKuX Mpe/ICTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa YPAaBHEHUMN pELIEHUS, €CIH
UMEET, TO CKOJIbKO, U TP.);

° NEpPEeXOUTh OT  CJIOBECHOM (OpPMYIMpPOBKM 3alauyd K €€
anredpanyeckold MOJENIH C TOMOIIBIO COCTaBJIEHUS YPABHEHHSI WA CUCTEMBI
YPaBHEHUM, HWHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM  3aJa4u
ITOJTyYEHHBIN PE3YJIbTAaT.

OyHKINH:

° NOHUMAaTh M HCIOJb30BaTh (DYHKIIMOHAJIBHBIE TMOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKUE OOO3HAUEHHs); ONPEAENATh 3HaueHUEe (YHKIUHU IO
3HAYEHUIO apryMEHTA; ONPEAEIATh CBOMCTBA (DyHKLMHU O €€ TpaduKy;

. k
° CTpOUTh  TpaUKA  dJIEMEHTapHbIX  (QYHKIUAY = oY= Vx;
OIMKCHIBATh CBOMCTBA YKa3aHHBIX (DYHKIIHI 1O TpaduKy.

9 kJacc

Uucna v BEIYUCIEHUS:

° UCIIOJB30BaTh 3alUCHU OOJBIIUX M MaJblIX YHUCEI C TOMOIIBIO
JECATUYHBIX APOOEil U cTeneHel unca;

° HaXOJWTh 3HAYEHUS CTEMEHEW C IMeNbIMH TMOKa3aTeNs MU U KOPHEH;
BBIYUCIISITh 3HAYEHUS YHUCIOBBIX BBIPAKECHUIA;

° BBITIOJIHATh MPUKUAKY pE3yJibTaTa BBIYMCICHUMN, OLICHKY YHMCIOBBIX
BBIPAKCHU M.

YpaBHEHUS 1 HEPABEHCTBA:

° pemlatb JIMHEWHBIE W  KBaJpaTHbIE ypaBHEHUS, YpaBHEHWS,
CBOJISILIIMECS K HUM, MMPOCTENIIINE TPOOHO-pallMOHaIbHbIE YPaBHEHNS,

° pelarh TEKCTOBBIE 3a/laud aJireOpauvdecKUM CIOCOOOM € MOMOIIBIO
COCTaBJICHUS YPAaBHCHUS;

° MPOBOJAUTH MPOCTEUIIINE HCCIIECIOBAHUSI ypaBHEHUN (yCTaHABIMUBATh,
MMEET JI1 YPaBHEHHE KOPHU, €CJIM UMEET, TO CKOJIBKO, U TIp.);

° MPUMEHSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB /I CPABHEHHSI, OIICHKH;

peliaTh JIMHEWHbICE HEPABEHCTBA C OJHOW IEPEMEHHOW M WX CHUCTEMBI;, 1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB;

° pelarh JIMHEHHbIE HEPABEHCTBA, M300pakaTh pEIICHWE HEPABEHCTB
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Ha 4YMCJIOBOM HpHMOﬁ, 34U ChIBATh PCIICHUC C IIOMOIIIBIO CUMBOJIOB,

® pemaTb CHCTCMBI JIMHEHHBIX HCPABCHCTB, 1/1306pa>1<aTb PCUICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIIOBOM HpﬁIMOﬁ, 3allUChIBATh PCIICHHUC C ITIOMOIIOBIO
CHMBOJIOB,

° UCIIOJIb30BAaTh HEPABCHCTBA MPU PEIICHUH PAa3IHYHbBIX 33/1a4.
AnreGpanueckre BbIpaKEHHUS:
° NPUMEHATh TOHATHUE CTENCHW C MENBIM IOKAa3aTelieM, BBIMOJHATh

npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENICHH C LEIbIM TTOKa3aTelIeM;
Koopnaunate! u rpadpuku. OyHKINH:

o nu300pakaThb Ha KOOPAMHATHOM MPSMON JTy4yH, OTPE3KH, UHTEPBAJbI;
3aIlMChIBaTh YMCIIOBbIE IPOMEKYTKHU HA aIre0OpanyecKoM SI3bIKE;
° NOHMMAaTh M HCIOJIb30BAaTh (YHKIMOHAJIbHBIE IOHATHUS U SA3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); ONMPENENsATh 3HA4YeHHE (PYHKIUHU TIO
3HAUEHHUIO apTyMEHTa; ONPEACIISATh CBOMCTBA (PYHKIIUU 1O €€ rpaduKy;

o CTPOUTH TpapuKH dIEMEHTAPHBIX (PYHKIUN BUlA Y = S, y=x2%y=
x3,y = /x,y = |x|; onuceIBaT CBOiiCTBA UKMCIOBOH QYHKIMHU IO €& TpaduKYy;
o pacrno3HaBaTh PYHKIIUU U3YYCHHBIX BUJIOB;
o MOKa3bIBaTh CXEMATHYECKU PACIOJOKEHHE Ha KOOPAMHATHOU
IUIOCKOCTH TPa(PUKOB _
byt Buna: y = kx, y = kx + b, y = %,
y=x3y = Jx, Y = |x| B 3aBUCHUMOCTHU OT 3HAUYEHUMN Koadhbduiim-
€HTOB; OIIMCHhIBATH CBOMCTBA DYHKI[UII.
10 kaace
AnreOpanyeckre BbIpaXKECHHUS:
o pAacKIIapIBaTh KBAIPATHBIN TPEXWICH HA MHOKUTENM;
o peo0pa3oBbIBATH PAIIMOHAIILHBIE BBIPAKEHUS.
YpaBHEHUS 1 HEPABEHCTBA:
o peumare JIMHEMHbIE W  KBAaApATHbIE YpPaBHEHWS, YpPaBHEHHS,
CBOJISILIIMECS K HUM, MTPOCTEHIINE APOOHO-pAIIMOHATBHBIE YPABHEHUS,
° pelIaTh CUCTEMBI IBYX JTUHEUHBIX YPABHEHUHN C ABYMSI IEPEMEHHBIMU
Y CHUCTEMBI JIByX YPaBHEHHUM, B KOTOPBIX OJTHO YPABHECHUE HE ABJISCTCS JTUHECUHBIM;
° pelath TEKCTOBBIE 3a/1aud aJireOpanvdecKUM CIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPABHEHMUS UJIM CUCTEMBI JIBYX YPAaBHEHU C ABYMs IEPEMEHHBIMU;
° MPOBOJIUTh MPOCTEUIINE WCCICAOBAHUS YPABHEHUHM U CHCTEM

ypaBHEHUW, B TOM 4YHCIE€ C TMPUMEHEHHEeM TrpadUUYeCKUX MPEICTaBICHUN
(ycTaHaBnIuBaTh, UMEET JIU yPABHEHHE WJIM CUCTEMa YPaBHEHUH pPEIICHUS, €CIU
HMMEET, TO CKOJIbKO, U TIp.);

° pelath KBaJpaTHbIe HEPABEHCTBA; M300paxaTh PEIICHUE HEPABEHCTB
HA YMCIIOBOU MIPSAMOM, 3aMMCHIBATh PEIIEHUE C IIOMOIIBI0 CUMBOJIOB;
° peuiaTh CUCTEMBI HEPABEHCTB, BKJTIOYAIOIIHE KBaJIpaTHOE

HEPaBEHCTBO; U300paKaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOMH,
3aIIUCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB;
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° UCIOJIb30BaTh HEPABEHCTBA MIPU PEILICHUH PA3IMYHbIX 3a/1a4.

Koopaunats! u rpaduku. OyHKINH:

° CTPOUTH M H300pa)kaTb CXEMaTU4YeCKU TpaduKu KBaJPaTHUHBIX
($yHKIMH, ONUCHIBATH CBOMCTBA KBAaIPATUUHBIX (YHKIUN MO X TpaduKam;

° pacro3HaBaTh KBaJIpaTUYHYIO (DYHKIHIO 10 GOopMyIe U 1o rpaduky,
IPUBOJUTH TMPUMEPbl KBAJAPATUYHBIX (YHKIUN W3 peallbHOM KU3HHU, (PU3UKH,
TE€OMETPHH.

ApudmeTrueckas U TeOMETpUUYECKask IPOTPECCUU:

° pacmo3HaBaTh apu(PMETHIECKYIO U TEOMETPUUECKYIO MPOTPECCHH TTPU
pa3HbIX cr1ocobax 3a1aHus;

° BBINOJIHATh BBIYUCIICHUS C HCHOJB30BaHMEM (opMya N-ro djieHa
apu(pMETHYECKON U T€OMETPUYECKON POTrPeCcCuii, CyMMBI NEPBBIX N YJICHOB;

° n300paxaTh WIEHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAUHATHON
IUIOCKOCTH;

° pemaTh 3aJa4u, CBI3aHHBIC C YMUCIOBBIMH MOCIIEIOBATEILHOCTSIMH, B
TOM YHCIIe 3a/Ja4d W3 pEalbHON XU3HU (C HCIOIB30BAHHEM KaJbKYJIATOPA,
IU(POBBIX TEXHOJIOTUI).

CrnennanbHble IpeIMeTHbIE Pe3yJIbTaThI:

° BJIAJICHUE 3PUTENIBbHO-OCSI3aTENbHBIM CIIOCOOOM 0O0CIEOBaHUs U
BOCHPUATUS  LBETHbIX (WM  KOHTPACTHBIX, UEPHO-OENbIX)  pelbeHbIX
U300paXeHU MPEIMETOB, KOHTYPHBIX H300pak€HUN IeOMETpUYECKHX (uryp u
T.I.

° YMEHUE BBIIOJHATh IPU IOMOIIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUS, TOCTPOEHUE rpaduKoB PYyHKIUMI, AMaArpaMM U T.II.

° YMEHUE UWTaTh IBETHble (WM KOHTPAcTHbIE, YEpPHO-OEIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX QYHKIUNA Ha KOOPAUHATHOM MJIOCKOCTH.

° BJIAJCHUE TMpPaBWIAMHM 3allMCM  MareMartuyeckux Gopmyn U
CHELUATbHBIX 3HAKOB.

° BJIa/ICHUE TIpUEeMaMu MpeoOpa30BaHUsI MATEMATUYECKUX BBIPAKEHUM.
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TemaTnyeckoe JIAHUPOBAHUE 10 Y4eOHOMY KypCY «AJredopa»

7 kaacc

(3 yaca B Heger0, Bcero 102 yaca)

Ha3zpanue
pasnesa (TemMbl)
(4HCJ10 YacoB)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

BBoanbie ypoku
u YPOKH
MTOBTOPEHMUS.
Yucna u
BBIYMCIICHHUS.
PanmonanbHbie
yucna. (8 4.)

Hctopuss BO3HMKHOBEHUS anreOphl, MpeAMET M3Y4YEHUs alreOpsbl.
Myxamen 6en Myca anb-Xope3mu. [loBropenue mo remam Kypca
MaTeMaTHKU 5-6 KJIACCOB: JAEUCTBUS C pallMOHAJbHBIMU YHCIIaMH,

NPU3HAKK  JIEJIMMOCTH, IPONOPLUMM, IPOLEHTHL.  Pemenue
OCHOBHBIX 33J1ay Ha JpoOM, MPOLEHTHl M3 pealbHOW NPAKTUKU.
PeanbHble 3aBUCUMOCTH. [Ipssmas u oOpaTHast
IIPONOPLIMOHAIBHOCTH.

MoJIy4aTh 3HAHUS 00 MCTOPUU BO3HUKHOBEHHS anreOphl U
npeamere uzydeHus anreopel, o Juodanre, o Myxamene
6en Myca anb-Xope3mu;
CUCTEeMATHU3UpOBaTh U oboramarb
OOBIKHOBEHHBIX U JECSITHYHBIX APOOIX;
CpPaBHHBATh W YIOPSAIOYMBATH JPOOHU, MpeoOpa3oBBIBAS
npu HEO00X0IUMOCTH JECSITUUHBIE npobu B
OOBIKHOBCHHBIC, OOBIKHOBCHHBIC B JICCATUYHBIC, B
YaCTHOCTH B OECKOHEUHYIO JECSITUUHYIO IPOOB;

NPUMEHATh  Pa3HOOOpa3HbIE  CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HauYEHUN JIPOOHBIX BBIpaXKCHHI,
cojepkalmx OOBIKHOBEHHbIE M JCCATHYHBIC JpOOHU:
3aMEHATh TPU HEOOXOAMMOCTH JECATHYHYIO JIpOOb
OOBIKHOBEHHOM u OOBIKHOBEHHYO JECATUYHOM,
IPUBOJIUTH BBIpakeHUE K (opMe, Harbonee yaqoOHOM st
BBIYMCIICHHH, TTPeoOpa30BhIBATh APOOHBIC BHIPAXKEHUS Ha
YMHOXEHHE U JIeTICHUE NECSITUUHBIX ApoOel K NeHCTBUSM
C IEJIBIMU YUCIIaAMHU;

ONEepUpOBaTh  MOHATHEM  '"UHMCIOBOE  BBIpaXKeHHE'
AQHAIM3UPOBATh BBIPAXKEHHS, pACMO3HaBaTh YHCIOBBIC
BBIPKCHHUS; HAXOUTh 3HAYCHHS YHCIIOBBIX BBIPAKCHUH C
Y4ETOM NOPSIAKA IEUCTBUN;

pemarh 3amadyd Ha YacTH, TPOIEHTHI, MPOIMOPIHH, Ha
HaxoXJAeHue JpoOu (IpoIeHTa) OT BEIUYHHBI U
BEJIMYUHBI 1O €€ aApoom (MPOIEeHTY), Apodu (MPOIeHTA),
KOTOPBI COCTABIISET OJIHA BEIMYUHA OT JAPYTOIA;
MIPUBOINTH, pa30upaTh, OIIEHUBATh PA3TUYHBIC PEIICHUS,
3aMyCcH penIeHui TeKCTOBBIX 3a]1ay;

3HAHUSI 00




pacro3HaBaTh U OOBSACHATH, ONMHMPASCh HA ONPEACICHUS,
npsiIMO MPOIOPLUOHATIEHBIE u o0OpatHO
IPONOPLUOHANIEHBIE 3aBUCUMOCTH MEXIY BEIMYHMHAMU;
MPUBOJUTH NPUMEPHl 3TUX 3aBUCUMOCTEH U3 pPEalbHOIO
MUPA, U3 JPYTUX Y4eOHBIX MTPEIMETOB;

pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33Ja4l Ha ApoOwu,
HOPOLEHTHI, IPAMYI0 U OOpaTHYIO MPOMOPLUUOHATBLHOCTH,
IIPOIIOPLIUH.

AnreOpandeckue
BBIPKEHUSI.
Toxnecta. (9

9.)

DykBeHHBIE BBIDOKEHUS WU BBIPAKEHUS C IEPEMEHHBIMHU.
JlomycTtumele 3HAYEHUS [IEPEMEHHBIX. DOpMyIIBL.
IIpeoOpa3oBanue OYKBEHHBIX BBIpRKEHUI, PAacCKpbITHE CKOOOK U
MIPUBEICHNE MTOI0OHBIX ClIaraeMbiXx.

OBJIaJICTh anreOpanyecKoi TEPMHHOJIOTHEN u
CUMBOJIMKOH, IPUMEHATH €€ B IIPOLECCE OCBOCHUSA
y4eOHOro MaTepHaia;

HaxXOJWTh 3HAUY€HHs OYKBEHHBIX BBIPAXKEHUM 1mpu
3aJ]aHHBIX 3HAUYCHHUSAX OYKB;

BBITIOJIHATH BBIYUCIICHUS IO (OPMYIIaM;

(opMyTHpPOBATh CBOMCTBA CIIOKEHUS M YMHOXKEHUS YUCEI
(TepeMecTUTENBHOE, COYETATEIbHOE, PACIIPEICIUTEIBHOE,
CBOMCTBa, CBS3aHHBIC C HYIEM M CIUHMIICH), 3alUCHIBAThH
uX B BUje Gopmy,;

OPUMEHSATH (HYOPMYJIBI IS PAllMOHAIN3ALUHN BBIYUCICHUH;
COCTaBJIATH (popMyny dYeTHoro uucia u  Qopmyiy
HCUYCTHOI'0 4MucCia, Yrucjia, KpaTHOI'O JaHHOMY,

OOBSICHATH MOHATHE TOXK/IECTBA,

BBITTOJIHATH TOXIACCTBCHHBIC Hp606p330BaHI/I$[ O CJIBIX]
BBIPa)KEHUH C MepeMEHHBIMU Ha OCHOBE CBOMCTB CIIOXKEHUS]
u YMHOXCHUA: MMPpUBOANTH HO}IO6HI)I€ cJlaracMabIc,
pacKphIBaTh CKOOKH, Iepesi KOTOPBIMU 3HAK «ILIKOCY, 3HAK
«MUHYC», MHOXKHUTEb;

NPUMEHSATh  TOXJAECTBEHHblE  NpeoOpa3oBaHUS s
YIPOILEHUS BBIPAKEHUI C TEPEMEHHBIMU;

MIPOBOJIUTH JI0Ka3aTeNIbCTBO TOX/IECTB pasHbIMY|
CHOCO0aMHU.
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VYpauenus. (8

9.)

YpaBHeHHEe U ero KOpHHU. JIMHEWHOE ypaBHEHHE C OJHOU
nepeMeHHou. Pelienue 3a1a4 ¢ mOMONIBI0 YPaBHEHUM.

ONEPUPOBATH MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOW MEPEMEHHOW, KOPEHb YpPaBHEHHUS, PaBHOCHJIBHOE
YpaBHEHUE;

NPOBEPATh, SBISIETCA JIM KOHKPETHOE YHUCIO KOPHEM
ypaBHEHUS; O0BACHATH, UTO 3HAUUT PELIUTh YPABHEHHUE;
(hopMyIIMpOBaTh U TPUMEHSATH CBOMCTBA YPaBHCHHUS;
OOBSCHATh, KAaKO€ YpaBHEHHE HA3bIBACTCS JIMHEWHBIM;
pacmno3HaBaTh  JIMHEMHOE  ypaBHEHHUE;  OINPEICIATH
KOJIMYECTBO KOPHEH, CIIoco0 pelieHus;

pemiath  ypaBHCHHMsS BHAa ax=D Tpu  pasIMYHBIX
3HAUEHMsIX a M D, a TakkKe HECIOKHBbIC JMHEHHbBIC
YpaBHEHUSI C OJHOM MEPEMEHHOW, CBOISALIMECS K HUM,
IpPUMEHSA MpaBUjia NEePexoaa OT UCXOAHOTO YPAaBHEHUS K
PaBHOCWIIBHOMY €My 0oJiee MPOCTOr0 BUA;

COCTaBJISITh M peulaTh YpaBHEHHE [0 YCJIOBHUIO 3aJlayd,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu
NOJIYYEHHBIH pe3ynbTarT.

Oynkuuu. (14 4.)

Koopaunara Toukum Ha mnpsamon. PaccrosHue Mexny AByms
TOYKaMU KOOpJIMHATHOW mpsimoi. IlpsmMoyronbHas cucrema
KOOpAWHAT Ha TUIOCKOCTH. IloHsTHE (YHKIMS. BBIYMCICHUE
3HaueHud QyHkuil o Qopmyne. I'papux dynkuu. Jlunelnas
¢yukus u e€ rpaduk. IIpsmas mponopuuoHaIbHOCTh. UTeHue
rpaduKoB peanbHbIX 3aBUcUMOcTei. ['paduk pyHkunu y = [x|.

u3o0pakaTb ~ Ha  KOOPAWMHATHOM  TPSMOW  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM;

ONEpPUPOBATh  TMOHATUAMHU: KOOPJUHATHAS  IUIOCKOCTB,
MPSIMOYTOJIbHAsI CUCTEMa KOOPJAUHAT, KOOPJIMHATBHI TOUKH,
abcrucca, OpJIMHaTa;

OTMEYaTh B KOOPJMHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM|
KOOpAMHATaM; CTPOMTH rpaduKu HECIIOXKHBIX
3aBUCHMOCTEH, 3a/1aHHbIX (hOpMyJIaMu;

ONEepUPOBATh MOHATUSAMM: (QYHKLUA, TpapuK (YHKIHHU;
rpaduk 3aBUCUMOCTH, apryMEHT (YHKIMH, 3HAUYECHHE
¢byHKIMU, 06nacTh ornpenesneHuss (QyHKIMH; OBIaJeBaTh
(YHKIIMOHATIBHOW TEPMHHOJIOTHEH;

paccMaTpuBaTh cnocoObl 3amanus (yHkuu (hopmyna,
Tabnuua, rpaguk); TPUMEHATh, U3y4aTh MPEUMYIIECTBA,
MHTEPIPETHUPOBaTh rpaduiyeckuil crnocod MmpeacTaBIeHUs
Y aHaJln3a pa3Hoo0pa3HOM KU3HEHHON HH(OpMaIUY;
paboTare ¢ rpaguuecKUMH H300paKeHUsIMHU, TaOIMIIaMH,
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OCBaMBaTh AJTOPUTM BOCHPUATHS rpauuecKux 0ObEKTOB;
COCTaBJISATh TAOJIMLbI 3HAYEHUH (QYHKLUH;

UCIIOJIb30BaTh HOBbIE TEPMUHBI B MAaTEMATUYECKON pedu Y
(YHKIMOHATBHYIO CHMBOJIMKY JIJISI 3aIUCH (PaKTOB;
BBIUMCIIATH 1O (popMylie 3HaueHne QyHKIMHU 110 3aJaHHOMY)|
apryMeHTy ¥ 3HAu€HHE apryMeHTa 10 3aJaHHOMY)
3HAYCHHIO (QYHKIIHNH,

HaXOJUTh 3HAYCHHE (YHKIMU IO HW3BECTHOMY 3HAYCHUIO
apryMeHTa M pewmarb OOpaTHYI 3ajady MO TIpaduky|
GbyHKIUY;

CTpOUTH rpaduKu QYHKIHH 10 TOYKAM;

NPUMEHSTHh TOJNyYeHHbIE 3HAHWUA U WHTEPIpETaluu
rpaduuecKoro U300pakxeHus peajibHbIX 3aBUCUMOCTEH;
OIEpUpPOBaTh MOHATUEM JHMHEHHass (QyHKUUs, Trpaduk
JUHEHHOHN QyHKIMHU (TIpsiMast);

pacrio3HaBaTh JIMHEWHy0 QyHKIMio Y = KX + Db,
ONMUCBHIBaTh €€ CBOMCTBA B 3aBUCHMOCTHM OT 3HAYCHUU
k03 Punuentos K u b;

ONEpUpPOBaTh TOHATHUEM YIJIOBOM KO3((PUIMEHT NpsIMOH|
(rpaduka TMHEWHON QYHKIINH);

cTpouTh rpaduKku JTuHEeHHON QyHKIMK, QyHKIHH Y = |X|;
OPUBOAUTH  NpPUMEPHl  JHUHEHHBIX  3aBUCUMOCTEH B
peaNbHBIX MPOIeccax U SBICHUSX.

paccMaTpuBaTh YacTHBIE CIIydau JUHEHHON (QyHKIUM U UX
rpadukuy;

UCclieoBaTh CBOMCTBA (QYHKUMU 10 ¢dopMmylae U IO
rpaduKy;

CTPOUTH TpaduKu JIUHEHHBIX QyHKUMI Buga y=KX+b, y=Db,
y=kx;

pacrio3HaBaTh NMPSMYI0 MPONOPLHUOHAIBLHOCTH 1O (GopMyIIe
¥ rpaQuKy;

NPUBOAMTH  TNPUMEPHl  JTUHEWHBIX  3aBHCUMOCTEHl B
peabHBIX MPOIECCax U SBICHUSX,

ucciaenoBaTh  Kak  Biuser  koddduiment K Ha)
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pacrioniokeHue rpaduka B KOOpIUHATHOW MIOCKOCTU U HA|
B3aMHOE MOJI0)KEHHE JABYX I'PaUKOB;

HAaXOJUTh TOYKY IEPECeUCHHs ABYX Ipa(uKOB JTMHEHHBIX
GbyHKUMH Tpa@UUECKH M aHATTUTHYECKH.

Crenenn c
HATypaJbHBIM

mokasarelieM
eé coiictBa. (13

q.)

OnpenencHue CTENEHU ¢ HATYPAJIbHBIM II0Ka3aTeleM. Y MHOXKEHUE
U JIeJICHHE CTENCHEH. BO3BEICHHUE B CTENEHb IPOU3BEACHMS U
creneHd. OJHOYIEH M €ro CTaHAApTHBIA BHUA. YMHOXKEHUE
OJTHOYJICHOB. BO3BEJICHHE OJHOUIEHA B CTEHeHb. QYHKIMH y=X2,
y=x® 1 ux rpaduxu.

IPUBOJIUTH YMCIIOBBIC U OYKBEHHBIC NIPUMEPHI CTEIICHH C
HATypaJIbHBIM  TIOKa3aTeleM, OOBSCHSAS  3HAYCHUs
OCHOBAHHUsI CTENEHH W IIOKAa3aTelsl CTENCHH, HaXOIHMTh
3HaueHUs creneHeil Buma @" (&— mar000e panuoHaIbHOE
YHCII0, N— HATypaIbHOE YKCIIO);

BBIYHCIIATh 3HAYCHHWE BBIpAKEHHM Buma a", rae N -
HATypaJIbHOE YUCIIO MTPH JIFOOBIX a;

HAXOJWTh 3HAYCHUS BBIPAXKCHHM, COACPIKAIIUX CTEIEHb C
HATYpaJIbHBIM [TOKAa3aTeJIeM, 110 TIOPSIKY JICHCTBHIA,
(hopMyJIIpOBaTh, 3aMKUCHIBATH B CHMBOJUYECKOW (hopMe U
00OCHOBBIBATh CBOWCTBA CTEIECHU (YMHOXKEHHE M JICJICHUE
CTCTICHEW, BO3BEACHHEC B CTCNCHb IPOHW3BEACHHUS U
CTEIeHN);

NPUMCHATH CBOMCTBA CTENEHW s TpeoOpa3oBaHUS]
BBIpQXKEHU ¥ BBIYUCICHUN, M1 BBEICHUS TOHATHS
HYJIEBOM CTEIICHH YHUCIIA;

OIIEPHPOBATH TIOHSATHEM «OTHOUWICHY;

pacro3HaBaTh OJHOYJIEH W OJHOWIEH CTaHIApPTHOTO BHJA,
MIPUBOJIUTH OJTHOWICH K CTAaHIAPTHOMY BUJIY;

BBIMIOJHATh YMHOXXEHHE OJHOUYJICHOB M  BO3BEJCHUE
OJTHOYJICHA B CTETICHB;

NPUMEHSTh paHee TMOJydeHHbIE 3HAHUS O CBOMCTBAX
CTETICHH.
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MHOTrOYJIEHEI.

MHorowieH u ero cranaaptHelii Buja. Cl0KEHHWE M BbIYUTAHUE | ® pACMO3HABaTh MHOTOWIEH M MHOTOWIEH CTaHIapTHOTO|
(39 4.) MHOT'OYJICHOB. Y MHO)KCHHE OJHOYWIEHA HA MHOTOYJICH. BBIHECEHUE BU/JIA;
O0IIEr0 MHOXXHUTENS 32 CKOOKH. YMHOXXEHHE MHOTOWJICHAa Ha | @ MPHBOJUTH MHOTOYIEH K CTAaHIapTHOMY BHIY;
MHOrouwieH. Pa3noxkeHue MHOrodjeHa Ha MHOXKHTENIU CIIOCOOOM | ® OmpeaessTh CTEIEHbh MHOTOYICHA;
IPYIIUPOBKU. BO3BEJECHUE B KBAAPAT U B KyO CyMMbI U Pa3HOCTH | @ BBIIOJNHATL INPEOOPA30OBaHMS LIEJOTO BLIPAKEHUS B
JIBYX BBIp@)KCHHU. Pa3noxkeHne Ha MHOXHTEIM C ITOMOIIBIO MHOTOWIEH  TIPUBEACHUEM  IOAOOHBIX  ClIaraeMbIX,
dopmyn KkBazpata CyMMBI W KBajpaTa pa3HOCTH. YMHOXKEHHUE PacKpbITHEM CKOOOK;
Pa3HOCTH JABYX BBIP@KCHUH Ha MX CyMMy. PasjioxeHHE pasHOCTH | @ BBIIOJHATH YMHOXKEHHE OJHOYICHA HA MHOIOYWICH |
KBaJpaTOB Ha MHOXUTENU. Pa3nokeHue Ha MHOXKUTEIU CYMMBI U MHOTOWICHa Ha MHOTOWICH, MPUMEHATh (HOPMYIIBI
pasHocTH KyOoB. IlpeoOpa3oBaHume 1eIOro BBIpRXEHUS B KBaJlpaTa CyMMbl U KBaJpaTa pa3HOCTH;
MHOI'OYJICH. HpI/IMeHeHI/Ie Pa3IMIHBIX CrIoco00B ISt Pa3I0XKCHUA ® HCIIOJIB30BaTh TCPMHUH "(bopMy_]'[bI COKpaH.IéHHOl"O
Ha MHOXXHUTEIIN. YMHOXKEHHS"
® OCYLIECTBJIATH Pa3j0KEHUE MHOTOWIEHOB Ha MHOXKHUTEIH
nyTéM BBIHECEHMSI 3a CKOOKM OOIIEro MHOMXHUTEs,
npuMeHeHHs (GOpMyNbl Pa3HOCTU KBAApaToB, (GOpMyl
COKpAIEHHOI'0 YMHOXKEHHUSI, cCrloco0a rpynIupOBKH;
® [IPUMEHATH MPeoOpa30BaHNE MHOTOUWICHOB ISl PEIICHHS
pa3IMYHBIX 3aa4 U3 MaTEMATUKH, CMEXKHBIX IIPEIMETOB,
W3 peaJbHON NPAKTUKH;
® 3HAKOMMWTHCS C UICTOPUEH PA3BUTHUS MATEMATUKH.
[ToBropenne u | IloBTOpeHHME OCHOBHBIX IOHATHM M METOJNOB Kypca 7 Kiacca, | ® BbIOMpaTh, MPUMEHSATH OIEHUBATH CIOCOOBI CPAaBHEHHS
o0o01eHue. 000011eHne 3HaHUH. quced, BBIYUCIEHHWH, NpeoOpa3oBaHUil  BbIpaXEHUIl,
(11a.) peleHusl ypaBHEHUH;
® OCYILIECTBIATh CAMOKOHTPOJIb BBINIOIHAEMBIX NEHCTBUN U
CaMOIIPOBEPKY pe3yabTaTa BBIYMCIICHH,
npeoOpazoBaHui, MOCTPOSHHUIA;
® pemarb 3aJa4d U3 pEANbHOM JKM3HU, IIPUMEHATH
MaTeMaTUYECKUE 3HAHUS I PELICHUs 3a1ad U3 JPYTUx
MIPEAMETOB;
°

pemiath TEKCTOBbIE 3ajadd, CpaBHUBATh, BHIOUPATH
CIOCOOBI pelIeHus 3a/1a4u.

8 kiace

(2 yaca B HeneJ110, BCero 68 yacon)
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Ha3zpanue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
IToBTOpEeHune Crenenp ¢ HaTypaJbHbIM IIOKa3aTeleM U €€ CBOWCTBA; aKTyaJIM3UpOBATh UMEIOIIUECS 3HAHNUSA U YMEHUS,
Kypca ainreOpsl 7| mpeoOpa3oBaHWE IIEIBIX  BBIPAKCHHWHA. pEIICHUE JIMHCHHBIX BBITIOJIHATH TPECHUPOBOYHBIC 3aJaHUs, KOPPEKTUPOBATH

Kiacca. (5 4.)

ypaBHeHUH. Pemenue 3a1a4 npy oMOIIY JIMHEWHBIX YPABHEHUN.

CBOM 3HAHUS U YMCHUS;
OTBCYATb HaA HWTOTI'OBBIC BOIIPOCHI
JOCTHIKCHU.

U OLC€HHBAThb CBOHU

YpaBHeHus "
HEPaBEHCTBA.
Cucremsl
JIMHEUHBIX
ypaBuenuit. (15

q.)

JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.
[lonsTe cucTEMBI JIMHEHHBIX YPAaBHEHUH C JABYMs II€PEMEHHBIMU.
Pemienue cuctem TMHEWHBIX YpaBHEHHUH CIIOCOOOM IOCTAHOBKH,
croco0oM cioxeHus. I'paduyeckuii MeTOJ peIIeHUs CHCTEM
JVHENHBIX YPaBHEHUH C JByMs IepeMEHHbIMU. PemieHue 3agad c
IIOMOILBIO CUCTEM JIMHENHBIX YPAaBHEHUM.

noa0UpaTh NPUMEpPHI Map YUCEI, SBISAIOMUXCS pelIeHHEM
JIMHEWHOTO YPAaBHEHUS C ABYMsI IEPEMEHHBIMY,
HaXOJUTh LIeJIble pelleHus MyTéM nepedopa;
BBIPDAKATh W3  JIMHEMHOIO  YpPaBHEHHsS C
IIEPEMEHHBIMU OJJHY IIEPEMEHHYIO UYepe3 APYTYIO0;
CTPOUTh B KOOPJAMHATHOM IUIOCKOCTH TpauK JMHEHHOIrO
YpPaBHEHHs €  JIByMs  II€PEMEHHBIMM;  IIOJIb3YACH
rpaduKOM, IPUBOIUTH IPUMEPHI PEHICHUS] YPABHEHUS;
pa3ianyaTh napajulebHbIe U IEPECEKAIONINECS NPSMBIE 110
VX YPaBHEHHUSIM;

HCCIIEN0BATh BOIPOC O KOJHMYECTBE PELICHUN CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHUN Ha OCHOBE (DYHKIIMOHAJIBHO-
rpaduuecKux MpeaCTaBICHUN ypaBHEHHUS;

UCIOJIb30BaTh TpapUUECKUil METOJ sl pelIeHUs] CUCTEM
JUHEHHBIX  YpaBHEHUH €  JABYMs  NEPEMEHHBIMH
(orpaHUYeHHO);

pemarb CUCTEMBI JBYX JIMHEWHBIX YPaBHEHHHU C JBYyMS
MIEPEMEHHBIMU MIOJICTAHOBKOW U CIIOKEHHUEM;

COCTAaBJIATh M  pEIIaThb ypPaBHEHHE WM  CHCTEMY
YPAaBHEHUN II0 YCJIOBHUIO 3a/ayd, WHTEPIPETUPOBATH B

JIBYMS

COOTBETCTBMM C KOHTEKCTOM 3a/lauyd  TOJyYEHHBIN
pe3ynbTar.
Anrebpanueckue | PanmonanpHbie BEIpakeHHs. AnreOpandeckas Apoos. [lomycTumMblie 3aMUCHIBATh AITEOPandeCcKUe BhIPAKEHUS,
BBIPKEHUSI. 3HAUEHUS] TMEPEMEHHBIX B JAPOOHO-PALMOHAIBHBIX BBIPAKCHHSIX. HAXOJHUTh o0nacThb JOTTYCTUMBIX 3HAYEeHUU
Anrebpanyeckas | OCHOBHOE CBOWCTBO JPOOH, COKpAIIeHHE anreOpandeckux apo0ei, PaIMOHAIHHOTO BBIPAXKEHUS,
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Ipo0b. (22 4.)

MpPUBEJCHUE aNreOpandeckux Ipobeld K oO0IeMy 3HaMEHATEllo.
CrnoxxeHne U BBIYUTaHUE APOOEH C OJMHAKOBBIMH 3HAMEHATEISIMHU;
CIIO)KEHHE W BBIYUTAHUE JpoOei ¢ pasHbBIMH 3HAMEHATEISIMH,
YMHOXEHHE JApoOel; BO3BEICHHE JApPOOM B CTENEHb; JICJICHHE
IpoOeit. [TpeoOpaszoBanue palLMOHaNIBHBIX BBIPAXKEHHUIA.
[ToncranoBKa BRIpQKEHUH BMECTO EPEMEHHBIX.

¢bynkiust y = K/X (oOparHasi mpomnopIHOHaIbHOCTE) U €¢ IpaduK
(rumep6oia).

BBITIOJHATh  YHUCIIOBBIC TIOJICTAHOBKM W  BBIYHCIATH
3HaYeHHUE IPOOH, B TOM YHKCIIE C TOMOUIbIO KaJbKYJIATOPA;
dbopMynupoBaTh OCHOBHOE CBOMCTBO anredpanveckoi
IpoOM W TPUMEHSTh €ro JJs MpeoOpa3oBaHMs IPOOCii:
COKpallaTh paluOHANIbHBIE POOH, MPUBOAUTH IPOObL K
3aJJaHHOMY 3HaMEHAaTello;

BBITNIOJHSATH ICUCTBUS € allreOpandeckKuMH Ipo0siMu;
BBHITIOJHSATE CIIO)KCHHE, BBIUUTAHUE, YMHOXKEHUE, JICJICHHE
U BO3BEJCHHE B CTENEHb PAMOHAIBHBIX JpobOeil mpu
npeoOpa3oBaHUU PALMOHAIBHBIX BBIPAKEHUH C YYETOM
MOpsIAKA ICMCTBUN;

JIOKa3bIBaTh TOXKIECTBA, COJCPIKALINE palMOHAIHHBIC
apobu;

MPUMEHSTh TPeoOpa30BaHUS BBIPAXKCHUHN IS PEIICHUS
3ajady;

BBIpOXaTh TIepeMeHHble u3 GopMmyn ((PU3NIECKUX,
Te€OMETPUUYECKUX, OMUCHIBAIONINX OBITOBBIE CUTYAIIUH);
pacno3Hath pyHKIHIO Y=K/X U e€ rpaduxk;

ctpouth Tpaduk GYHKIMM TIO TOYKAM, OIHUCHIBATH
CBOICTBa (YHKIMHM (OrpaHUYEHHO); AaHATU3UPOBATH U
MOKa3bIBaTh CXEMATHUYECKH TIOJI0KEHNE Ha KOOPIUHATHON
IUIOCKOCTH Tpaduka B 3aBUCUMOCTH OT 3HAY€HUS
kor¢dunreHTa.

Ywucna
BBIYUCIIEHHUSL.
KBaapatHbie
KopHHU. (19 4.)

PanmonaneHple ¥ HMppalMOHAIBHBIE  4YHCIA;  MHOXKECTBO
panuoOHaJIbHBIX YHCEII, CpaBHCHHC palrOoHaJIbHBIX YHUCCEII,
JNEUCTBUS C  pauuoHanpHBIMM  uuciaMu. lIpencraBienue
palMOHATILHOTO YHWCla JEeCATUYHOM JpobObto. Pacmo3HaBaHue

WppAlMOHANBHBIX ~ unced. MppanuoHaapbHOCTH — YHCIA V2.
JlecsiTuunbie MPUOTMKESHHS] UPPALIMOHABHBIX Yrcen. CpaBHEHHE
HUppaMOHATBHBIX YKcesl. KoHedHbie 1 0eCKOHEUHBIE JeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN; JCHCTBUTEIbHBIC
yuciaa Kak OECKOHEYHBIE JIeCATUYHBIE JpoOHW. B3aUMHO
OJHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JIEHCTBUTEIBHBIX YHCEJ M MHOXXECTBOM TOYEK KOOPJMWHATHOMN

pa3BUBaTh NPEJICTABICHHUS O 4YHUCIAX: OT MHOXKECTBA
HATypaJIbHbIX YHCET JO MHOXECTBa JEHCTBUTENbHBIX
quCel;

O3HAKOMHUTBCSI €  BO3MOXHOCTBIO  TPEICTABIICHUS
JEMCTBUTEIIBHOTO YHCIa KaK OECKOHEUHOW NeCSITUYHOMN
JpoOwu, NPUMEHSATH JIECSITUYHBIE TIPUOITFKESHHS
palMOHANBHBIX U UPPALIMOHATIBHBIX YHCEIT,

n300paxarb NeCTBUTEIbHBIE qucna TOYKAMU
KOOPJAMHATHOU IIPSMOI;

3aMHChIBaTh, CpaBHMBATh u YIOPSII0YUBATh
JIENCTBUTENIBHBIE YUCIIA;
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npsamoii. CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apu(METHYECKHE
JNEUCTBUS C JEHCTBUTEIBHBIMY YUCIIAMHU.

KBangpaTHbele KOpHM; apU(pMETHYECKHi KBaJApPaTHBI KOpPEHb.
YpaBHeHHE BUA X2 = a. HAXOXKICHUE TIPUOIMKEHHBIX 3HAYCHHUIA
KBaJpaTHOro KOpHs. KBanpaTHbBI KOpEeHb M3 INPOU3BEICHUS U
JpoOu; KBaJpaTHbI KOPEHb U3 CTEIEHU; BBIHECEHHE MHOMKUTEIS
U3-1I0J] 3HaKa KOpHsA; BHECEHME MHOXKUTEJISA II0J 3HAK KOPHS.
[TpeoOpa3oBanue BbIpaKEHUM, COAEPIKAIINUX KBaIpaTHbIE KOPHHU.

®ynknus y=vx ¥¥/x u ee rpaduk.
I[Mpocreiinre uppanuoHanbHbie ypaBHeHUs +/ f(x) = a,/f(x) =

Vg ().

BBIIIOJIHATL, COUYCTasA YCTHBIC W ITHMCbMCHHBIC HpI/IéMBI,
apI/I(bMeTI/I‘ICCKI/Ie ﬂeﬁCTBHﬂ C pallMOHAJIbHBIMU YHUCJIaMU;

NPEICTaBISITh  PAllMOHANBHBIE  YHClIA  JIeCATUIHON
JIpOOBIO;
MIOJTyYHTh Npe/CTaBICHUE 0 3HAYMMOCTHU

JECTBUTENBHBIX YUCENl B MPAKTUYECKOH JeATeTbHOCTH
4eJI0BEKa;

(dbopMyIHpOBaTE OIpEeIICHUE KBAJPATHOTO KOPHS U3
qucia, apupMETHYECKOro KBaJpaTHOIO KOPHS;

MPUMEHSTH OTIEPAIMIO U3BIICUCHHS KBAIPATHOTO KOPHS U3
quciIa, UCTIONb3YS MPU HEOOXOJUMOCTH KaJIbKYJISATOD;
OLICHMBATh KBaJpaTHbIE KOPHH IIENBIMH YHCIAMUA U
JECATUYHBIMH IPOOSIMU;

pacro3HaBaTh GyHKIHIO y=V'X 1 rpaduK GpyHKIHH;
cTtpouth rpadpuk (QYHKOUM 1O TOYKAM, ONHUCHIBATH
CBOMCTBA byHKkuuy, MIOKa3bIBaTh CXEMaTUYEeCKH
MIOJIOKEHHE TpaduKa Ha KOOPIUHATHOM IIIOCKOCTH;
CpaBHUBaTb U  YyNOPSJOYMBATh  pAlMOHAIbHBIE H
UppalroHaIbHBIE YHCJA, 3alHiCaHHBlE C IOMOIIBIO
KBaJ[paTHBIX KOPHEH;

HICCIIeIOBaTh ypaBHEHHE X° = A, HAXOAWTh TOYHBIE U
npuOIKEHHBIE KOpHU 11pH a > 0;

HCCIIEN0BATh CBOMCTBA KBAJPATHBIX KOPHEH, NPOBOIS
YHCIIOBbIE 9KCHEPUMEHTHI C UCIIO0JIb30BaHUEM
KaJIbKYJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOMCTBAa apHU(PMETUUYECKUX KBaJPATHBIX
KOpHEH;

NPUMEHSTH UX JUIS TpeoOpa3oBaHus BIPAKEHHI,
BBIHOCUTh MHOXMHTEIb W3-TIOJ] 3HaKa KOPHsS, BHOCHUTH
MHOYHTEJb 110/ 3HAK KOPHS;

BBINOJIHATH MIPE0Opa30BaHUsl BBIPAKEHUH, COJEpIKAIIUX
KBaJ[paTHbIC KOPHH,

U3y4aTh CIOCOOBI OCBOOOX/IEHUS OT HPPALMOHATILHOCTH B
3HaMEeHaTese qpoou;

54



BBIp@XaTh  [EPEMEHHBIE U3  TCOMETPUYECKUX U
buznvecKkux Gopmy;

BBIUUCIIATh ~ 3HAYCHUS  BBIPAXKCHHUH,  COJEPIKAIIUX
KBaJIpaTHBIE KOPHH, HCIIOJNB3ysd MPU HEOOXOIUMOCTH
TaOJUITY KBAIPATOB HATYPAIbHBIX YHCEIN, KATBKYISITOD;
UCIIONIb30BAaTh B XOJIC PEUICHHS 3a/ad dJIeMECHTapHbIC
NpPEJCTAaBICHUS,  CBA3aHHbIE C  NPHOIMKEHHBIMH
3HAYCHUSIMU BEJIMYHH;

3HAaKOMHTBCSI C HICTOPHEH Pa3BUTHS MAaTEMAaTHKH.

IToBTOpEeHUE u
o06o6meHue. (7 4.)

[ToBTOpEeHNE OCHOBHBIX MOHSATUNA M METOJIOB KypCOB 7 U 8§ KJIaCCOB,
0000111eHNE 3HAHUH.

BEIOMpaTh, MPUMEHSTH, OIECHUBATH CIIOCOOBI CpaBHEHUS
Yucell, BBIYUCICHUN, TpeoOpa3oBaHUNl  BBIPAKECHMUIA,
pelIeHUs ypaBHEHU;

OCYIIECTBIISITh CAMOKOHTPOJIb BBIMOJHSIEMbIX JIEHCTBUI U
CaMOIIPOBEPKY pe3yJibraTta BBIYMCIICHHH,
npeoOpa3oBaHMi, TOCTPOCHUI;

pemiath 3a7a4yd M3  pealbHOM OKM3HU, MPUMEHSTH
MaTeMaTUYeCKUe 3HAHUS ISl PEelIeHUs 3aJad U3 JPYrux
IIPEIMETOB;

pemats TEKCTOBble 3a7aud, CpaBHUBaTh, BBIOWPATH
CrocoObI peleHus 3a1auH.

9 kiaace

(2 yaca B Heqe110, BCero 68 yacon)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepiKkaHue

OcHoBHbIE BUBI JIeITEJIbHOCTH oﬁyqalonmxcsn

[ToBTOpenwue. (44.)

[IpeoOpa3oBanue panuoHaIbHBIX BbIpaxkeHUil. IlpeobpazoBanue
BBIPAKEHUI, COIEp)KAlMX KBaJpaTHbIE KOpHU. PemieHne cucrem
JIMHEWHBIX YPABHEHUM.

AKTYaJIU3UPOBATH UMCIOIIHUECS 3HAHUSA U YMCHUS
BBITIOJIHATE TPECHUPOBOUYHBIC 3aJaHHsA, KOPPECKTUPOBATH|
CBOU 3HAHUS 1 YMCHUS,

OTB€YAaTb Ha HWTOIOBBIC BOIIPOCBI W OLCHHUBATHL CBOU
JOCTHIKCHMUA.
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VYpaBHeHUs u | OnpeneneHue KBagpaTHOTO YPAaBHEHMs, HENOJIHbIE KBAJpaTHBIE | ® DPACIIO3HABATH KBAJIPATHHIC YPABHCHUS;
HEpaBEHCTBA. ypaBHeHHdA. KoiandecTBO KOpHEH KBaJpaTHOIO YPAaBHEHHsS B | ® 3amuChiBaTh (OPMYIy KOpHEH KBaIpaTHOTO YPaBHEHHUS;
KBanparusie 3aBHCUMOCTH OT €ro JAWCKpUMMHAaHTAa. PelnleHue KBaJpaTHBIX | @ peliaTh KBaJpaTHbIE yPAaBHEHHS — IOJIHBIC U HETIOIHBIE,
ypaBHeHusA. (22 | ypaBHeHmil mo ¢dopmyne. Pemenue ypaBHEHHWH, CBOIAIINXCA K | @ MNPOBOAUTH INPOCTEHIIME MCCIEAOBAHMSA  KBaJPaTHBIX
4.) KBaJpaTHbIM. Perienue 3a1a4 ¢ mOMOIIbIO KBaAPaTHBIX YPABHEHUM. YpaBHEHUM;
Teopema Buera. Ilog6Gop KOpHEH C HMCHONL30BAHMEM TEOPEMBI | ® pellaTh YPAaBHEHHUS, CBOASAINUECS K KBaAPATHBIM, C
Buera. KBanpaTtHsie ypaBHEHUS C TApaMETPOM. MTOMOIIIBbIO TTPe0Opa30BaHuUN;
Pemenre npoOHO-pallMOHANBHBIX YpaBHEHUH. Pemenue 3amad ¢ | @ mHaOmomath M aHAIM3UPOBATH CBA3b MEXAY KODHAMH H
MOMOIIbIO PAllMOHATBHBIX YPaBHEHUU Ha JIBH)KCHHE, COBMECTHYIO K09()(hUIMEHTaAMU KBaPATHOTO YPaBHEHHUSI;
paboTy U IOKYIIKH. e (dopmynupoBaTh TEOpeMy BHETa, a TaKXe OOpaTHYIO
TEOpEeMY, IPUMEHSATH 3T TEOPEMBI I PEIICHUS 33]1a4;
® pemaTh TEKCTOBBIE 33Jaud alIreOpandeckuM CrocoooM:
NEPEeXOANTh OT CIIOBECHOH (OPMYIMPOBKH YCIOBHS
3aJaud K anreOpanyeckoil MoJenu MyTéM COCTaBIICHUS
ypaBHEHUS;
® pelaTh COCTABICHHOE YPAaBHEHUE;
® UHTEPIPETHUPOBATH PE3YIIbTAT;
® 3HAKOMUTHCS C UCTOPUEH Pa3BUTHS alnreOphl.
YpaBHeHU u| YnucnoBble HepaBeHCTBA W UX cBoMcTBa. OObenuHeHHWE U | ® (GOPMyTUPOBATH  CBOWCTBA  YHCIIOBBIX  HEPAaBEHCTB,
HEpaBEHCTBA. MEPECEYCHNE YUCIOBBIX MHOXKECTB. UHCIOBBIE TMPOMEKYTKH. WUIIOCTPUPOBATh ~ MX HAa  KOOPJAMHATHOW  MIPSIMOW,
HepaBencrBa. (18] OObeauiHeHHMe W NEpPECEYEHHE  YUCIOBBIX  MPOMEKYTKOB. JIOKa3bIBaTh alreOpanyecky;
q.) HEPaBEHCTBO C OJHOM IepeMeHHOW. JIMHEHHbIE HEpPaBEHCTBA C | ® JIOKa3biBaTh HEPAaBEHCTBA HA OCHOBE  OINPE/CICHUS
OIHOW TmTepeMeHHOM u wux pemeHne. CHCTeMbl JTUHEHWHBIX YHCJIOBOT'O HEPABEHCTBA;
HEPABEHCTB C OJHOH NepeMeHHOW M MX pemieHue. M300pakeHHe | @ NpUMEHSTH CBOWCTBA HEPABEHCTB B XOJI€ PEICHHMS 3a/1a4; B
pelieHusl JIMHEWHOTO HEPaBEHCTBA M WX CHUCTEM Ha YHUCIOBOM TOM YHCJIE JUTsl OLICHKU 3HAYEHUS BBIPAKCHHUS;
IIPSAIMOM. ® OOBSCHSTH, YTO SBJIAETCS PEIIEHUEM HEPABEHCTBA C OJAHOMN
MEPEMEHHOM M UTO 3HAYUT PEIIUTh HEPABEHCTBO;
® pellaTth JUHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHOM,
M300pakaTh pelIeHHe HEPABEHCTBA HA YHUCIOBOM MIPSIMOM;
® [PUMEHATh TMPU PEHICHUH  HEPABEHCTB  CBOWCTBY
HEPaBEHCTB;
® pemath CHUCTEMBI JIMHEWHBIX HEPABEHCTB, HW300pakaTh
pelIeHNe CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MPSIMOI;
® peliaTh ABOIHBIE HEPABEHCTBA.
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Yucna 41
BBIUMCIICHHUS.
[Tpubnmxénnoe
3HaYCHHE
BEJTUYUHBL (2 4.)

[TpubnmxEéHHOe 3HAYEHHE BEIMYMHBI, TOYHOCTh NPHOIMIKEHHS.
Oxpyrnenne uucen. Ilpukmaka © OUEHKAa  PE3yJbTaTOB
BbluncieHui. [lorpemnocTs npudnxeHus.

OOBSCHATh TOHSATHS MNPHUOTMKCHHOE 3HAYEHUE U €ro
TOYHOCTB;

HCIIONIB30BaTh pa3Hble (OPMBI 3aMKMCH MPUOJIMIKEHHBIX
3HAYCHMHI;

aHAIM3UPOBaTh M JIeJlaThb  BBIBOJBI O  TOYHOCTH
OpUOMKEHUS JIEHCTBUTEIILHOTO 4YHCIAa TIPH  PEIICHUH
3a7a4;

BBIYUCIIATH aOCONIOTHYIO U OTHOCUTEIIBHYIO MOTPEIIHOCTH
MPUOTMKECHHUS;

OKPYTJISATH JEHCTBUTEBHBIC YHCIIA, BBITIOTHATH MPUKUIKY]
pe3ynbTaTa BBIUMCICHHUM, OIEHKY 3HAYEHMH YHCIOBBIX
BBIPAKCHU.

Yucna 51
BBIYHCIICHHUS.
CreneHb C IICJIBIM
MMOKa3aTelIeM.

(10 9.)

Crenenp ¢ wnenelM mnokasareneMm. CraHgapTHas 3alldCh 4YHCIA.
Pa3mepbl 00bEKTOB OKpYXAIOIIEro MUpa (OT 3JEMEHTAPHBIX YaCTHUIL
10 KOCMHUYECKMX OOBEKTOB), JUIMTEIbHOCTh IIPOLIECCOB B
OKpy»KatoleM Mupe. CBOWCTBA CTEIIEHHU C LIEIBIM 10Ka3aTeNIEM.

dbopMynupoBath
IMOKAa3aTelIeM;
HaxOJIUTh 3HAYCHMS BBIPAKCHUH, COIEPIKAIIUX CTEICHb C
LEJIBIM OTPUIATEIHHBIM ITOKA3aTENIEM;

MPEACTABISITh 3alMUCh OOJBIIMX W MaJbIX 4YHCENT B
CTaHJAPTHOM BH/IE;

CpaBHMBATh 4YHCIAa W  BEJIUYMHBI,
HCIOIb30BaHueM cTereHu 10;
WCIIOJIB30BaTh 3alUCh YHUCEI B CTAHJAPTHOM BUE MJif
BBIPQXXEHHS pa3MepOB 0OBEKTOB, UIUTEIHLHOCTH TPOIIECCOB
B OKPY’KAIOIIEM MHPE;

dbopMynupoBaTh, 3aIUCHIBATH B CUMBOJIHMUYECKON (popme u
WJUTFOCTPUPOBATH MIPUMEPAMU CBOMCTBA CTENEHU C IEJIBIM
MMOKAa3aTelieM;

MPUMEHATh CBOMCTBA CTEMEHW JUIA TpeoOpa3oOBaHUS
BBIPXKEHMM, COAEPKALIUX CTENIEHH C LIeJIbIM TTOKa3aTeNeM;
BBIIOJIHATL JEWCTBHS € 4YHCIIAMH, 3allHCaHHBIMH B
CTaHJapTHOM BHJe (YMHOXEHHE, NEJCHHUEe, BO3BEIICHUE B
CTEMEHb).

OIIPpCACIICHUC CTCIICHHU C O CJIbIM]

3allTMCaHHBbIC C

OyHKIHUH.
OcHoBHbIE
TOHSITHSL.

[Tonsarue ¢pynkunu. OOIACTH ONpeeNeHus] U MHOXKECTBO 3HAUCHHH
¢yakun. CrnocoObl  3amanus  ¢yHkuuil. I'padux  dyHKIUM.
CBoiicTBa GyHKIINHU, UX OTOOpaKeHUE Ha TpaduKe.

OTIEpUPOBATH MOHATHAMU: (QYHKIUS, 007TaCTh ONMpPEIeICHUS
byHKIMKM, 00acTh 3HAYCHWH  (PYHKIUW, 3HAYEHUE
apryMeHTa, 3HaueHue (QyHKIUY;
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YucioBbie

byakuuu. (7 4.)

Urenue u nocrpoenue rpapukoB ¢yHkuuid. [Ipumepsr rpaduxos
GYHKIMIA,  OTpakaloIUMX  peajbHbIE  MpOLEcCh.  (QyHKIHH,
ONUCHIBAIONIME TMPSIMYE0 ¥  OOpaTHYH  IMPONOPIMOHATIBHBIC
3aBUCHMOCTH, MX rpaduku. Qymxmum y=x7, y=x°, y=vx, y=kK/X,
y=Ix].

BBIYUCIIATh 3HA4YCHUs (DYHKIUH, 3aAaHHBIX (opMyIamMu
(pu HEOOXOIUMOCTH MCIIOIB30BATh KATBKYISITOP);
COCTAaBJISTH TAOJUIIBI 3HAYCHUH QyHKINY;,

CTPOUTH O TOYKaM rpaduku GyHKIUH (OTpaHUYCHHO);
ONUCHIBATh  CBOMcTBA  (YHKIMM HAa  OCHOBE €&
rpauuecKoro MpeacTaBICHS;

OIMCHIBATh CBOMCTBA 3JIEMEHTApHBIX (yHKIMA: y=KX+b,
y=x2, y=x3, y=v/x, y=k/x, y=Ix[;

HAXOJUTh C MOMOIIBIO Tpaduka GyHKINU 3HAYCHHUE OJTHOU
U3 PAacCMaTPUBAaCMbIX BEIWYHMH I10 3HAYCHUIO APYroi
(mpuOIN3UTENBHO);

B HECIJIOXKHBIX CIy4asX BBIpaXaTh (HOpMYII0il 3aBUCHMOCTH|
MEX/y BEIUYHMHAMU;

pacno3HaBaTh BHIbl U3y4aeMbIX (YHKIHMH, CONOCTABIATH
CXEMAaTHUYECKH TIOJIOKEHHE HA KOOPIMHATHOW IUIOCKOCTH
rpadukoB GyHkumit Buma: y=kx+b, y=x?, y=x%, y=vx,
y=K/X, y=|x| ¢ coorBeTcTBYyIOIIECH HOpMYITOIL;
UCTIONB30BaTh  (YHKIMOHAIBHYIO  TEPMHUHOJIOTHIO |
CHMBOITUKY;

UCCIIEIOBATh MPUMEPHI TPa(pUKOB, OTPAKAIOIINX pPeaTbHbIE
IIPOLIECCHI U SIBJICHUS;

MIPUBOIUTH TIPUMEPHI MPOIECCOB U SIBICHUH C 3aJaHHBIMH
CBOIMCTBaMH;

3HaKOMHUTBCS C TIOHATHEM HENPEPBIBHOW  (PYHKIUH;
paccMaTpuBaTh IPUMEPBI KyCOYHO 3a/IaHHBIX (YHKIHH;

IToBTOpEeHune
o0oOmieHue.

q.)

u

(5

[ToBTOpeHNE OCHOBHBIX MOHATUA W METOJNOB KypcoB 7, 8 u 9
KJaccoB, 00001IeHe 3HAHNH.

BbIOMpaTh, NPUMEHATH, OIIEHUBATh CIOCOOBI CPAaBHEHMUS
qucel, BBIYMCICHUH, MpeoOpa3oBaHUl  BbIpaXEHU,
pelIeHus] ypaBHEHUI;

OCYIIECTBIATh CAMOKOHTPOJIb BBINOJHAEMBIX ICHCTBUU U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCICHUH, MPeoOpa3oBaHuH,
IIOCTPOEHHU;

pemiatb  3aJa4yd W3  peaJbHOM  KU3HH, IPUMEHATH
MaTeMaTU4YeCKUe 3HaHUA Ul pelIeHUs 3a1ad U3 JpYrux
IIPEAMETOB;
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® pefmark TCKCTOBBIC 3ajga4yd, CpPaBHHUBATh, BBI6I/IpaTb
CIIOCOOBI PEIICHUS 3aJa4u.

10 kaace
(2 yaca B HeeJI10, Bcero 68 yacoB)

Ha3Banue
pasneia (TemMbl)

OcHOBHOE co/lep:KaHue
Kypca (4uciao

OcHOBHBbIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

4aCcoB)
IToBropenue. (3 | Pemenue ypaBHeHuil u HepaBeHCTB. [IpeoOpa3oBaHue BoIpaXKeHUH, | ® aKTyaJIM3UPOBATh UMECIOLIUECS 3HAHUS U YMCHUS;
q.) coJiepKalliX CTEIEHb C LETbIM MOKa3aTeeM. ® BBLINOJHATH TPECHHPOBOYHBIC 3aJIaHUsI, KOPPEKTUPOBATh
CBOM 3HAHUA U YMCHUS;
® OTBEYaTh Ha HTOTOBBIC BOIPOCHl M OIICHHBATh CBOM
JOCTUKCHUAI.
Anrebpanueckue | KBanmpaTHbiil TpéxuiieH. PazioxkeHue KBaJpaTHOTO TpEXUICHA HA ® pacrmo3HaBaTh KBaJpaTHBIA TPEXUWICH, HAXOAUTh KOPHH
BBIPpAXKCHUA. MHOXUTCIIN. KBaaApaTHOIr o TpéaneHa, YCTaHAaBJIMBATb BO3MOKHOCTB €TI0
KBangpaTHbiit Pa3IoKEHHUS Ha MHOXKHTEIIH;

TpéxusieH. (3 4.)

packiaabiBaTh Ha MHOXXHUTEIM KBAJpPaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM IUCKPUMHUHAHTOM;

NPUMEHATh pas3JoKeHUe KBaJpaTHOr0 TpéxdJeHa
Jl1 Tpeo6pa3oBaHUs pallMOHA/bHBIX BbIpQXKEHUH.

3%:19117078 KBangpatuunas ¢pynkuus, e€ rpaguk u coiictsa. [Tapabona, pacrio3HaBaTh KBaJpaTHUYHYIO (PYHKIUIO 10 popMyIie;
KBanparuunas KOOP/IMHATHI BEPIIMHBI TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl. WCCIIEIOBATh M ONKCHIBATh CBOMCTBA (DYHKINH y=ax? MpH a|
bynkuus (8 4.) CrenenHble (yHKIMU C HATYypaJlbHBIMU MOKa3aTeNIMuU 2 U 3, UX >0 u npu a < 0 u pyHKIMH y=ax2+N u y=a(x-m)2;

rpaduku u cBoiicTBa. ['paduueckoe perieHre ypaBHEHUH.

CTPOMTH W  M300paxaTb  CXEMaTHYeCKH  Tpaduku
KBaJpaTUYHBIX (DYHKIHHA, 3alaHHBIX (OPMYJIaMU BHIQ
y=ax?, y=ax’+n, y=a(x-m)% y=a(x-m)’>+N c HOMONIBIO
11a0JI0HOB TapadoJIbL;

BBISBIIAAITh M 0000maTh  OCOOGHHOCTHM  Tpadukal
KBaJpaTu4HOM QyHKIMK Y = ax2 + bx + ¢;

ONpeneNiaTh KOOPIMHATHI BEPIIMHBI Mapaloiibl, OCh €e
CUMMETpPHH, HalpaBJICHUE BETBEH;

CTpOUTh TpapuK QYHKIIUH, 3aJaHHON popmyrnol Buaa y =
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ax2 + bx +c;
® [IPUBOIUTH NPUMEPHl KBAJPATUYHBIX 33aBUCHMOCTEH W3
peanbHON )KNU3HU, QUIUKH, TEOMETPHH;
® pacrno3HaBaTh GYHKIHUIO y=ax>,
® OOBSICHATH PACHOIOKEHHE Ha KOOPAMHATHOHM IUIOCKOCTH
rpaduka;
® KCIIOJIB30BATh (bYHKIIMOHATBHO-TPAadHUECKHE
NPE/ICTABICHHUS JIJIsl PELICHUS U KCCIICAOBAHUS YPABHCHU;
® aHANM3UPOBATh U TPHMEHSTH CBOMCTBA W3YYEHHBIX
(GYHKIMH 17151 MX TIOCTPOCHHUSI.

YpaBHeHus
HEpPABEHCTBA.
YpaBHeHus c
OJHOMN
TIEPEMEHHOM.

q.)

@

151

JluneiiHoe ypaBHeHue. PelieHue ypaBHEHUN, CBOIAIIMXCS K
nuHerHbIM.  KBagpatHoe ypaBHeHue. PemenHue ypaBHEHHI,
CBOASIIMXCS K KBaJpaTHbIM. bukBagpatHsie ypaBHeHus. [Ipumepsl

peuieHusT  ypaBHEHUM  TPETbEd W YETBEPTOM  CTEIICHEU
pas3oXeHueM Ha MHOXXUTenu. PemieHue IpoOHO-paniMOHaTIbHBIX
ypaBHeHUH. PelieHue TEKCTOBBIX 3ajad  anreOpandeckum
METOJIOM.

® OmpeeNsaTh CTENEeHb LEJIOr0 YpaBHEHMS,

® pacro3HaBaTh LEJIbIE U APOOHBIC YPABHEHUS;

® pelaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHUS, YPAaBHEHMUS,
CBOJSIIMECS K HUM, IpOCTeHlne JpOoOHO-pallOHAIbHbIE
YpaBHEHMS;

® pemaTh YypaBHEHMs] TPeTbe M 4YETBEPTOHl CTENeHU ¢
MIOMOUIbIO PpA3JIOKEHUS HAa MHOXHUTEIM U BBEACHUSA
BCIIOMOTaTeNbHBIX ~ IEPEMEHHBIX  (METOX  3aMEHBI
MIEPEMEHHOI), B YacTHOCTU peuiarb OWKBaJpaTHBIC
YPaBHEHHS;

® pemarh APOOHO-pallMOHAIBHBIE ypaBHEHUS, CBOAS HUX K
LIEJIBIM YPaBHEHUSAM C MOCIENYIOIIEN TPOBEPKOI KOpHEN;

® HaxoAWTh 00JacThb JONYCTUMBIX 3HAUEHUU MEpEMEHHOU B
JpOoOHO-pallMOHAILHOM YpaBHEHUH, COTJIACOBBIBAaTh KOPHHU|
ypaBHenus ¢ O/13;

® [peniaraTb BO3MOXKHBIE CIIOCOOBI pEIIEHUs] TEKCTOBBIX
3aja4, oOCyXJaTb KX W pelaTb TEKCTOBbIE 3aJaud
PasHBIMU CIIOCOOAMU;

® 3HAKOMUTBCH C UCTOPHUEN pa3BUTHUS MaTEMAaTUKH.

YpaBHeHUs u
HEPaBEHCTBA.
KBagparusie
HepaBeHcTBa. (6

q.)

KBa,Z[paTHBIC HCPABCHCTBA U UX PCUHICHUC.
Pemenne HEPaBCHCTB MCTOAOM MHTCPBAJIOB.

® uNTaTh, 3alUCHIBaTh, T[OHUMAaTh, HHTEPIPETUPOBATH
HEPaBEHCTBA; UCTOJIb30BaTh CAMBOJINKY M TEPMUHOJIOTHIO;

® BBINONHITH MPEOOpa3OBaHUsI HEPABEHCTB, HCIOJB30BAThH
JUIst Ipeo0pa3oBaHus CBOMCTBA YHMCIOBBIX HEPABEHCTB;

® pacro3HaBaTh JIMHEHWHBIE U KBaJIpaTHbIC HEPABEHCTBA;
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pemarb KBaJIpaTHBIC
rpaduyeckue npeaCcTaBICHUS;
peliath KBaJpaTHbIE HEPABEHCTBA M HEpaBEHCTBa Oosee
BBICOKOM CTETIEHNU METO/IOM HUHTEPBAJIOB;
peliaTh CUCTEMbl HEPAaBEHCTB, BKIIIOUYAIOLIUX KBaJpaTHOE
HEPaBEHCTBO;

OCBauBaThb U IPUMEHATh HEPABEHCTBA NIPU pellleHUun
pa3IMYHBIX 3ajay, B TOM qyucie
NPAaKTUKO-OPUEHTHPOBAHHBIX.

HCPAaBCHCTBA, HCIIOJIb3YA

YpaBHeHus
HEpaBEHCTBA.
Cucremsl
ypaBaenuii. (6

q.)

151

VYpaBHeHHe ¢ IByMs MepeMeHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU M €€ DEILCHHE.
Pemrenue cucreM Byx ypaBHEHH, OJJHO U3 KOTOPBIX JHMHEHHOE, a
Ipyroe — BTOpoi creneHW. [paduueckas uWHTEpHIpeTAIHS
CHCTEMbI YPaBHEHHH C IBYMsI TIGPEMCHHBIMU. PerieHne TeKCTOBBIX
3a/1a4y aredpandeckKuM crocooom.

OCBaMBaTh U MPUMEHATh NPUEMBI PELICHUSI CUCTEMBI JBYX
JIMHEHBIX YPAaBHEHUW C JABYMS MEPEMEHHBIMH U CHCTEMB]
JIBYX YpaBHEHHH, B KOTOPbIX OJIHO YPABHEHUE HE SIBISETCA
JIMHCHHBIM;

HCIO0Ib30BaTh (dbyHKIIMOHATBHO-TpaduIeCcKue
MPECTABICHUS JJI1 PEUICHUS] U UCCIEIOBAHMS YPABHEHHUI]
U CUCTEM;

aHAIM3UPOBATh TEKCTHI 33/1a4, PEIIaTh UX alIredOpandyeckum
CIocoOOM: TEPEeXOJUTh OT CJIOBECHOW (POpPMYITHPOBKU
YCJIOBHS 3aJladydl K alreOpanyeckod MOJENH TyTEM
COCTaBJICHUSI CUCTEMBI YPABHEHUM; pELIaTh COCTABIEHHYO
CHUCTEMY YPaBHEHUI; HHTEPIIPETUPOBATH PE3YJIbTAT;
3HAKOMMTBCS C UICTOPUEN Pa3BUTHUS MATEMATUKHU

YpaBHeHus u
HEPABEHCTBA.
HepaBenctBa ¢
JBYMsI
nepeMeHHbIMH (2

I'padnueckas uHTEpIpETALINs HEPABEHCTB M CUCTEM HEPABEHCTB C
JIBYMS IIEPEMEHHBIMU.

MMETh TIPEACTABICHHE 00 M300paKEHUU Ha KOOPAMHATHOU
MJIOCKOCTH MHOKECTBA PEUIEHUN HEPaBEHCTBA C JIBYMs
MEPEMEHHBIMU C TIOMOINBI0 TMPUMEPOB HA TOTOBBIX
pUCYHKaX.

q.)
Uucnossie [Tonsitue YHCIIOBOI M0CJIEI0BATEIBHOCTH. 3ananue ocBaMBaTb U TMPHUMEHSTh HWHAEKCHbIE O0003HAYEHMUS,
[OCJIEI0BATENIbH | IMOCEIOBATEIbHOCTH pPEKyppeHTHOW Qopmynoil u  Qopmymnoi CTPOUTb PEUYEBbIE BBICKA3bIBAHUSA C MCIIOIb30BAaHUEM
octu. (20 4.) n-rowieHa. Apudmernyeckass M TIe€OMETpHYEcKas IMPOTPECCUU. TEPMUHOJIOTHH, CBA3aHHOMN c MTOHSATHEM
dopmMynbl N-ro  uyjgeHa apUPMETUYECKOH U TIeoMeTpUYEeCcKOi MIOCJIEI0BATEIBHOCTH;
Mporpeccuii, CyMMbl MEpBBIX N wieHOB. M300pakeHue 4JIEHOB aHAJIN3UPOBATh bopmyny n-ro qJIeHa

apu(pMETHYECKOH M TeOMETPUYECKON Mporpeccuii TOYKAMU Ha

MIOCJIEZIOBATEIILHOCTH WM PEKYPPEHTHYIO GopMylny U
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KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBIA W 3KCIIOHEHUMAJIbHBIN
pocT. CIOXHBbIE IPOLEHTHI.

BBIYUCIISITH WICHBI IOCJIEI0BATEILHOCTEH, 3a/laHHBIX
3TUMH (OopMyIaMu;

yCTaHABIMBAaTh  3aKOHOMEPHOCTb B  IOCTPOCHUU
MOCJIeIOBATEIbHOCTH,  €CJIM  BBIIIMCAHBl  TIEPBBIC
HECKOJIbKO €€ YJICHOB;

pacmo3HaBaTh apuU(PMETUYECKYI0) U TE€OMETPHUYECKYIO
IIPOTPECCUH MPU PA3HBIX CIIOCO0aX 3a/laHus;

pemaTh 3aJa4d ¢ UCMOJb30BaHUEM (HOpMyT N-TO YiieHa
apuMETUYECKOH W TEOMETPUUYECKOH  MPOrPECCHiA,
CYMMBI IIEPBBIX N YWICHOB;

u300paxkaTh 4WIEHBI TOCJIEIOBAaTEIbHOCTH TOYKAMH Ha
KOOPJIMHATHOM TIJIOCKOCTH (OTPAaHUYEHHO);
paccMaTpuBaTh MPUMEPHI TMPOIECCOB U SIBICHUN U3
peanbHON KW3HH, WUIIOCTPUPYIOIINE HW3MEHEHUE B

apudmeTuyecKkoil mporpeccud, B T'€OMETPHUUYECKOI
IPOrPECCU;
pemiaTh 3a1a4uu, CBSI3aHHBIC c YHCIIOBBIMU

IIOCJICIOBATEIFHOCTSIMYA, B TOM YHCIE 3aJaudl U3
peasbHOM KU3HUY;

pemath 3aJadyd Ha CJIOXKHbBIE MPOLEHTHI, B TOM YHUCIIE
3aJaud W3 PEATbHON MPAaKTUKH (C HCIOIB30BaHHEM
KaJlbKYJISTOpA);

3HaKOMHTHCS C HCTOPHEH Pa3BUTHS MAaTEMaTHKH.

IToBTOpEHME,
o0oO1enue,
CUCTEeMaTH3aIIHs
3HaHui. (12 4.)

Yucna w©  BbUMCIEHHUS (3alMCh, CpaBHEHHWe, JeHCTBUA C
NeMCTBUTENIHBIMA ~ YHCIIAMH, YHUCIIOBast TpsMasi; TPOIEHTEHI,
OTHOILEHMsSI, MPONOPLMHU; OKpYIJIEHUE, NPHOIMKEHHEe, OLEHKA;
pelIeHre TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOO0M).

ONEePUPOBATh MOHATHUSMHU: MHOKECTBO, MOJMHOMXECTBO,
OTIepallMK HaJl MHOKXECTBAMU;

UCIIONIb30BaTh Tpaduueckoe MpeACcTaBIeHUE MHOXKECTB
JUISL OTIMCAHUSI peaJbHBIX MPOIECCOB W SIBICHHUH, TPHU
pENIeHUH 3a]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB;
aKTyaJIM3UpOBATh TEPMUHOJIOTHIO 51 OCHOBHBIE
JIEHCTBHUSI, CBSI3AHHBIE C YUCJIAMH: HAaTypajJbHOE YHCIIO,
MPOCTOE U COCTABHOE YHWCJA, JCIUMOCTh HATYPAIbHBIX
Yyucell, MPU3HAKU JIETMMOCTH, LEJI0€ YHUCIO0, MOAYIb
yucia, OOBIKHOBEHHAass W JIECSATHYHAas  JpoOw,
CTaHJIapPTHBIN BHUJI YKCla, apu(METUIECKII KBaJIpaTHBIN
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KOPEHB;

BBINIOJIHATh JICMCTBUS, CPAaBHUBATh U YHOPSIOYMBATH
4yycia, NPeICTaBIATh YMCiia Ha KOOPAWMHATHOM MPSIMOi,
OKPYTJIATh YUCIIA;

BBIIIOJIHATh ~ NPUKUIKY M OLEHKY  pe3yjbTara
BBIYHCIICHHI;

peraTh TEKCTOBBIE 3a71a4H apU(PMETHIECKUM CITOCOOOM;
pelarh TpakTHYECKUE 3aa4u, COAEp KAIIUe MPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIUE 3aBUCHUMOCTH: CKOPOCTbh—
BPEMSI—pPACCTOSHUE, IEHA —KOJINYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAQ;
pazbupath peaibHbIE JKU3HCHHBIC CUTYyalllH,
(dbopMynupoBaTh MX Ha f3bIKE MAaTEMAaTUKH, HaXOJUTh
pelleHre, TOPUMEHSsE  MAaTeMaTUYeCKUWWd  amnmapar,
MHTEPIPETUPOBAThH PE3YIIBTAT.

AnreOpanyeckue BbIpakeHUs (IIpeoOpa3oBaHUE aNreOpamyecKux
BBIPKEHUH, I0MyCTUMbIC 3HAUCHHS).

OIICpHUpPOBaATH IIOHATUAMMU. CTCIICHb C I eJIbIM
nokazaresjeM, apu(METHUECKUI KBaJpaTHBI KOPCHb,
MHOTOWJIEH, anredpanyeckas IpoOb, TOKIECTBO;
BBITMIOJHATh OCHOBHBIE JICUCTBHUS: BBINOJHATH PACUETHI
o dhopmynawm, peoOpa3oBHIBATH 1esbie,
JIpOOHO-pallMOHANIbHBIE BBIPAXEHUS W BBIPAKEHUS C
KOPHSIMH, PEajM30BbIBATh Pa3JIOKEHWE MHOTOWICHA Ha
MHOKUTEJHM, B TOM YHCJIE C UCHOIb30BaHHWEM (opmyi
Pa3HOCTH KBAaAPATOB U KBaJgpaTa CYMMBI U PA3HOCTH,
HaxXOJUTb OOMYCTUMBLIC 3HAUCHUA TNCPEMCHHBIX JIA
JTpOOHO-PalMOHANBHBIX BBIPAKEHUH, KOPHEH.

VYpaBHEHUs, HEpPaBEHCTBA M MX CHUCTEMbl (METOJbl pELICHHUS,
peleHune 3aja4d Ipy MOMOIIY YPaBHEHUH U CUCTEM YpaBHEHHI)

OICpHUpOBaTH IIOHATUAMMU. YpPaBHCHUC, KOpPCHb
ypaBHEHUS, CTETICHb ypaBHEHUS, TUHEHOoe
HEpaBEHCTBO, KBaJgpaTHOEC HEPABEHCTBO, CHCTEMa
ypaBHEHUH, CHCTEMa HEpPaBEHCTB, pPaBHOCUJIbHBIC
npeoOpa3oBaHus;

aKTyallu3UpOBaTh  OCHOBHBIE  METOJBI  PEIICHUS
YPaBHEHUH, HEPABEHCTB U UX CUCTEM;

peniaTh TEKCTOBBIC 33]]a4H aIre0pandecKuM CriocoOoM.

63




@yHKIMK  (IOCTPOEHHE, CBOMCTBA  HM3YYEHHBIX
rpadu4eckoe peleHre ypaBHEHUH U UX CUCTEM).

GyHKIHUH;

ONIepUPOBATh MOHATHAMH: (PyHKIMS, rpadpuk QyHKIHH,
Hymd  (QYHKIOUHM, TIPOMEXKYTKH  3HAKOMOCTOSHCTBA,
IPOMEXYTKH BO3PAaCTaHUs, YObIBaHUS, HauOOJIbIIEEe M
HaMMEHbIIee 3HAaYCHUsT PYHKIIUY;

aHAIM3MPOBaTh, CpPAaBHHUBATh, OIMCBHIBATh CBOWMCTBA
(GyHKUIMH, CTPOUTH UX TPadUKH;

OIIepUPOBATH HOHATHSMH: npsmast
MPONOPIMOHATIEHOCTh, 00paTHasi MPONOPIHOHATIHLHOCTD,
nuHelHas GyHKIMs, KBaapaTuuHas QyHKIH, mapadora,
runepoona;

UCIIONB30BaTh TpaduKU sl ONpEAEIeHUs CBOICTB,
IPOIIECCOB W 3aBUCHMOCTEH, IUIsl PEIIeHHs 3agad M3
JPYTUX YU9eOHBIX IMPEMETOB U PeabHOM KHU3HU;
MOJENUpPOBaTh C TMOMOINBI0 TpauKOB  peasbHBbIC
IPOLIECCHI U SIBIICHHUS;

BBIPAXKATh bopmymnamu 3aBHCUMOCTH MEXTY
BEJIMYMHAMU.
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IHPUMEPHAS PABOYASA TIPOI'PAMMA 11O YYEBHOMY KYPCY
«'EOMETPUSA»

Copnepxanue yueoHoro kypca «I'eomerpusi»

7 kJ1ace

HavaneHble moHsTHA reomeTpud. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buner  yrnoB. BepTukanbHble U CMEXKHBIE yribel. buccekrpuca  yria.
[TapajuieabHOCTD U EPIEHAUKYIISIPHOCTD MIPSMBIX.

OCHOBHBIE MOCTPOEHUSA C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricora, Mennana, OMcCeKTpurca, UX CBOMCTBA.

PaBHOOenpeHHBII M  pPaBHOCTOPOHHUN TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMblx. Cymma  yrios
TPEYroJIbHUKA. BHEIIHNE yTiIbl TPEYTrOJIbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  NPOBEACHHOW K  runoreHys3e. lIpusHaku  paBeHCTBa
IPAMOYTOJILHBIX TPEYTOJILHUKOB. [IpAMOYTOJIbHBIA TpEyronbHuK ¢ yriom 30°,

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema 0 00JIbIlIEeM yTJie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.

OKpy»XHOCTb U KpYT, XOpAa U IUaMeTp, UX CBOMCTBA.

8 ki1ace

[TepneHauKyIsIp ¥ HAKJIOHHAS.

I'eomeTpuyeckoe wmecto TOuYeK. buccekTpuca yrima H - CepeaWHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

Jlomanasi, MHOroyroJibHUK. YetslpéxyrosbHuku. Ilapamienorpamm, ero
MpPU3HAKM U CBOMCTBA. YacTHbIe cliydyad MapauieorpaMMoB (IIPSIMOYTOJIbHUK,
poMmO, KBagpaT), UX MPU3HAKKA U CBOMCTBA. Tpamerusi, paBHOOOKas Tpamerus, eé
CBOWCTBA U npu3HaKu. [IpsmMoyronpHas tpaneuus.

Meton yaBoenus meauansl. LleHTpanbHas cumMeTpus.

Teopema @arneca u Teopema 0 NPONOPLUOHAIBHBIX OTpe3kax. LlenTp macc
TPEYTrOJIbHUKA.

CpoiicTBa mioniaaed reomeTpuyeckux ¢uryp. @opmynbl Ui IUIOMIAA
TPEYroJibHHKa, Napajienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOIIAIen
noJ00HBIX (Uryp.

Brruuciienue miomanen TpeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MMPAKTUYECKUX 3a7a4.

[IpeoOpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

[TogoGue TpeyroapbHukoB, Kodhduiment mogodus. [Ipusznaku momoOus
TpeyroJbHUKOB CpemHsisi JWHUS TpeyrojibHuka. [IpuMeHeHune mnomodusi mpu
PELICHUH MTPAKTUYECKUX 3a7a4.



9 kace

CuHyC, KOCHUHYC, TaH['€HC OCTPOrO YIJIa HPSAMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yrios B30°,45° n60°.

B3aumHoe pacrnosioskeHrne OKpy>KHOCTH U npsiMoil. KacaTenbHas u cekymast
K OKpYXHOCTH. OKpYKHOCTb, BIIMCaHHasi B yroy. BrucaHHas W omnucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

BrnmcanHble M LEHTpadbHBIE YIVIBL, YTOJd MEXAY KAacaTeIbHOM U XOPIOU.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHue AByX OKpykHocrel. Kacanue
oKpyxHOCTell. O01I1e KacaTeabHbIE K ABYM OKPYXHOCTSIM.

TeopemMa 0 MNpPOU3BENEHUHU OTPE3KOB XOPA, TEOPEMbI O MPOHU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, imMHa  (MOAydb) BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, olepauuu Hajx Bekropamu. CpenHss IWHUSA Tpaleluu.
Pa3noxeHnue BekTOopa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHartsl
BEKTOpa.

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPY>KHOCTH
B KOOpAMHATAX, [IEPECECUCHUE OKPYKHOCTEN M NPsMBIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

10 kaace

Cunyc, KocuHyc, TaHrenc yriaoB or 0O go  180°.OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbl TPUBEACHHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHUHYCOB.

CkansipHO€ NpOU3BEIEHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKACHUS JUIMH U
YTJIOB.

[IpaBunbHBIE MHOTOYroJIbHUKM. JlnmmHa oOkpyxkHOCcTH. ['pagycHas wu
paavaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpPA, CErMEHTA.

JIBUKEHUsl TJIOCKOCTH W BHYTPEHHHE CUMMETpUu (uryp (dJ€eMeHTapHbIE
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

Ilnanupyembie npeaMeTHbIe Pe3yJbTATbI OCBOCHUSL Y4YeOHOro Kypca
«I'eomerpus»
7 kJ1ace
o Pacno3naBaTh M3y4eHHbBIE F€OMETPHUUECKUE (PUTYPBI, ONPEACATh HX
B3aMMHOE pPAacCMoOJOKEHUE, U300paxkaTb I'€OMETpPUYECKUE (QUTyphl; BBIOIHATH
YEPTEKHU [0 YCIIOBUIO 334U,

® HU3MCPATH JIMHEHUHBIC U YTJIOBBIC BCIIMIMNHBI,
® peuiaTh 3aga4M Ha BBIYUCIICHUC OJIMH OTPE3KOB N BEJIMYHUH YIJIOB,
L] JAcJIaTh FPY6yIO OLICHKY JIMHEWHBIX U YTJIOBBIX BCJIIMYMH IPEAMETOB B
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peaslbHOM KHU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB; pazinyaTh pa3sMepbl ITHX
OOBEKTOB 110 MOPSAAKY BETUUHUHBI;

° CTPOUTH YEPTEKHU K TEOMETPUUECKUM 3aauaM;

° I10JIb30BaThCS MPU3HAKaAMH PaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh
IPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 33a4;

° OPOBOJUTH  JIOTHYECKHE  PACCYXIEHUS C  MCHOJIb30BAaHUEM
F€OMETPUYECKHX TEOPEM;

° M0JIb30BAThCS pU3HaKaMu paBeHCTBa IPSIMOYTOJIbHBIX

TPEYTrOJbHUKOB,  CBOMCTBOM  MEIMaHbl, IPOBECAEHHOM K  TUIOTEHY3€
IIPSAMOYTOJIBHOI'O TPEYTOJIBHUKA, B PELICHUHA N'€OMETPUYECKUX 3a/aY;

° OTPENENATh NaPAICIbHOCTh MPAMBIX C MOMOIIBIO YTJIOB, KOTOpHIE
o0Opa3yeT C HUMH CEeKyIlas;

° peraTh 3ajja4M Ha KJieTyaToi Oymare;

° MPOBOAUTL BBIYMCICHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHBIC

3HAYEHHUS YTJOB B NE€OMETPUYECKUX 3a/adax C HCIOJIb30BAHUEM CYMMBbI YTJIOB
TPEYroOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX NPU TEPECEUCHHH JABYX
napauieIbHbIX IPSIMBIX CEKYLIEH;

° penaTh NpakTUYECKUE 3a]a4l Ha HAXO0XKJIEHUE YTJIOB;

° (GopMynupoBaTh ONPEICICHUS OKPYXHOCTH M Kpyra, XOpAbl H
JyaMeTpa OKPYKHOCTH, IOJIb30BaThCSl WX CBOMCTBAMM; YMETh IPUMEHATH 3TH
CBOMCTBA IIPU PELICHUU 3a/1a4;

® IIOJIB30BAaTbHCA HpOCTCﬁHIPIMH IrcoOMCTPpUICCKMMHU HCPABCHCTBAMMU,
ITIOHUMAaTh UX HpaKTI/I‘IGCKI/IfI CMBICIJI,
L] IPOBOJUTE OCHOBHBLIC TCOMCTPHYCCKHUC IIOCTPOCHHUSA C IIOMOIIbBIO

LHUPKYJIS U JIMHEUKU.

8 ki1ace

° OnpenensiTe NapaJyIeIbHOCTh MPSIMBIX C IOMOIIBIO pPaBEHCTBA
PACCTOSIHAN OT TOYEK OJHOM IPSMOU 10 TOUYEK APYTrOU MPSIMOM;

° BJIAJICTh IIOHATUEM I'€OMETPUYECKOIO MECTA TOYEK;

° YMETb OIpPEAesATh OUCCEKTPUCY YIJIa U CEPEIUHHBIN MEPIEHIUKYIISP
K OTPE3KY KaK TEOMETPUUECKNE MECTA TOUYEK;

° pacro3HaBaTb OCHOBHBIE BUIbl YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
IIOJIb30BATHCS X CBOMCTBAMHU IIPHU PEIIEHUU T€OMETPUUECKUX 3a/1a4;

° MIPUMEHSTh CBOMCTBA TOYKHM IMEPECEYEHUS MEIHWAH TPEYTrOJbHHUKA
(meHTpa Macc) B PELICHUH 3a/1a4;

° BJIAJIETh TIOHATHUEM CPEIHEN JIMHUM TPEYrOJIbHUKA, NPUMEHSTH €€
CBOMCTBO IIpY PEUICHUN I€OMETPUYECKUX 3a/1a4;

o MOJIb30BaThCs TeopeMor daneca U TEOPEMON O MPONOPLUHUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX I PEIICHUS MPAKTUYECKUX 3a1aY;

° OPUMEHSATh MPU3HAKKM MOJO0OMS TPEYroJbHUKOB B  pEUICHUU
r€OMETPUYECKUX 3a/1a4;

° noJib30BaThcsl TeopeMolt [ludaropa Ay pemieHus reoMeTpUIecKUX 1

IMPAKTHYCCKUX 3a7a4,
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® CTPOUTh MATCMATHYCCKYIO MOJCIb B MPAKTHUYCCKUX 3aJaydaXx,
CaMOCTOATCIILHO JCJIaTh qepTém N HAaXOIUTb COOTBCTCTBYIOIINC JTJIMHBI,

° BBIYUCIIATh (Pa3MUYHBIMU CIIOCOOAMM) IUIOMIAh TPEYroJbHUKA U
IUIOINAAX MHOTOYTOJIBHBIX (QUTYP (ITOJIB3YSCH, I'7Ie HEOOXOIUMO, KAIbKYISTOPOM);

° BJIaJeTh MOHATHAMU MpeoOpa3oBaHUsl MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAOOHBIX PUTYD;

° MOJIb30BAaThCS CBOMCTBAMHU MOJOOMS TMPOU3BOIBHBIX (UTYP, YMETh
BBIUUCIISATH IJIUHBI U HAXOJIUTH YIJIbI Y TOJOOHBIX (Uryp;

° IPUMEHATH CBOMCTBA MOJ00US B MPAKTHUECKUX 3a7a4ax;

° yYMETb IPUBOJIUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE;

° IPUMEHSTH MOJTyYeHHBIE YMEHHS B IPAKTUYECKHUX 3a7a4dax;

° OpUMEHSTh [ONlyYeHHbIE 3HAHMA Ha TPAKTUKE — CTPOUTH

MaTEMaTH4YCCKUC MOACIM MJIA  3adad peaJIBHOﬁ JKN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIHMEC BBIYHUCJICHHUA C IPUMCHCHHUEM HOI[O6I/I$I.

9 kaacce
° Brnanerr NMOHATHUSMH CHHYCAa, KOCUHYCa W TaHT€HCa OCTPOro yria
MPSMOYTOJIBHOTO TPEYTrOJbHUKA; MOJIb30BATHCS ATUMH MOHATUSMHU ISl PEIICHUS
MPAKTUYECKUX 3a]aY;

® IIOJIB30BATHCA OCHOBHBIM TPHUTOHOMCTPHYCCKHM TOXIACCTBOM JJIA
HaXO0XACHHA COOTHOIIICHUI MCKAY TPUTOHOMCTPUYCCKUMHA BCINYHNHAMMU,
® BJIaACTh ITOHATHUCM KacaTeJIbHOM K OKPYKHOCTH, II0JB30BATHCA

TEOPEMON O MEPINECHAMKYISPHOCTH KAacaTeJbHOM W paguyca, INPOBEIEHHOTO K
TOYKE KACaHUS;

L] IMOJIB30BATLCA TEOpEMaMH O IMPOU3BCACHHHM OTpPC3KOB XOpA, O
IMPOU3BCACHHUU OTPEC3KOB CCKYIIUX, O KBAApaTc K&C&TGHBHOﬁ;
® BJIaACThb IIOHATHUAMU BIIMCAHHOT O u LHCHTPAJIBLHOI'O yria,

UCITIOJIb30BATh TEOPEMBI O BIIUCAHHBIX yrilaX, yriaxX MExAy XopAamMu (CEKYIIHMHM)
Y yIJIe MEX]y KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4;

° BJIAJETh INOHSATHUEM ONMCAHHOM OKOJIO TPEYrOJIbHHKA OKPY’KHOCTH,
YMETh HAaXOJUTh €€ LIEHTP;
° NoJIb30BaThCsl  (pakTamMm O TOM, 4YTO OHCCEKTPHUCHI  YIJIOB

TPEYroJIbHUKA MEepeceKaloTcs B OJHOM TOYKE, M O TOM, YTO CEpEAUHHbIC
NEPHEHANKYJIAPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJTHOM TOUKE;

° BJIAJICTh TIOHATHUEM OIUCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSTH
CBOMCTBA OIMMCAHHOI'0 YETHIPEXYTOJIbHUKA IPU PELICHUH 33144,
° MOJIb30BAaThCA  BEKTOPAaMHM, MOHUMATh UX TE€OMETPUYECKUU U

(bU3MYEeCKUl CMBICT, IPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M (PU3NIECKUX
3a1ad4;

® BJIaACTh IIOHATHEM CpeI[Heﬁ JJUHUKW Tpalicuuu, IIPHUMCHATDH e€
CBOMCTBO IIpr PpCHICHUU T'COMCTPHUUCCKUX 3a/1a4;
® INPpUMCHATL IMOJYUYCHHBIC 3HAHMA Ha MPAKTUKEC — CTPOUTH

MAaTEMATUYECKUE MOJCIM i1 3aJa4 pPeAbHOM JKU3HM U  TPOBOJUTH
COOTBETCTBYIOIIME BEIYUCIICHUS C MPUMEHEHUEM MOI00USI U TPUTOHOMETPUUECKUX
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GbyHKIH (MTOJIB3YACH, TNIe HEOOXOANMMO, KaIbKYyISITOPOM).

10 kaacc
° 3HaTh TPUTOHOMETpUUYECKUe (YHKIIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MIOMOIIBI0 PA3JIMYHBIC DJEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («perieHue
MPSMOYTOJILHBIX TPEYTOJIbHUKOBY);

° HAaXOMUTh (C TIOMOIIBIO KAJIBKYJIATOpAa) JUIMHBI M YIIBI IS
HETAOJIMYHBIX 3HAUCHUIL;
° WCIIOJI30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB I HaXOXICHHS

pPa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOB)), MPUMEHSATH
UX IIPU PELICHUHU T€OMETPUYECKUX 3a/1ay;

° IIPUMEHATH CKaJAPHOE IIPOU3BEACHUE BEKTOPOB Ul HAXOXKIACHUS
JUIUH U YTJIOB;

° II0JIb30BATbCA METOJOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pPELIEHUH N'€OMETPUYECKUX U IPAKTUYECKUX 3a/aY;

° BJIAJICTh INOHATHUSAMHM  IPABUJIBHOTO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPY/KHOCTH, JUIMHBI JYyTH OKPYXHOCTM W paJWaHHOW MEpPBI yIJa, YMETh
BBIYMCIIATh IUIOIIAJAb KPyra M €ro 4acTed NPUMEHSTh IOJyYEHHBIE YMEHUSA B
MPAKTUYECKUX 3a/1a49aX;

° HaXOJIUTh OCH (MM UEHTPbl) CHUMMETPUU (QUTYp, IPHUMEHSThH
JBHKEHUS IIJIOCKOCTH B IPOCTEHIINX CITydasix;
° IPUMEHATh IIOJIYYEHHBIE 3HAaHHWS Ha IPaKTUKE — CTPOUTH

MaTeMaTUYeCKUEe MOJEIM Ul  3aJad  pPEalbHOM JKU3HU U TPOBOJUTH
COOTBETCTBYIOLLIME BBIYUCICHUS C IPUMEHEHUEM TPUTOHOMETPUUYECKUX (PYHKIIHM
(MOJIB3YSICh, T/I€ HEOOXOANUMO, KAJTbKYJISITOPOM).

CrnenuaJjibHble IpeIMeTHbIE Pe3yJbTaThI:

° BJIAJICHUE 3PUTEIBbHO-0CA3aTENbHBIM CIOCOOOM 00CIeNOBaHUd U
BOCIIPUATUS  LBETHBIX (MJIM  KOHTPACTHBIX, YEPHO-OENBIX)  penbePHBIX
M300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXEHUI T€OMETPUYECKUX (PUryp u
T.I1.

° YMEHUE BBINOJHATh TMPU TOMOIIU YEPTEKHBIX HHCTPYMEHTOB
re€OMETPUYECKUE TTOCTPOEHUSI, TOCTPpOeHUE TpadUKOB (PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX (QYHKIIUNA HA KOOPJIUHATHOM MIIOCKOCTH.

° BJIAJCHUE TIpaBWJIAMH 3allUCH  MaTeMaThdeckux (GopMya u
CIEIMaTbHBIX 3HAKOB.

° BJIAJICHUE TIPUEMaMH IPe0Opa30OBaHMS MATEMATHICCKUX BBIPAKCHUH.
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TemaTnueckoe nIaHUpoBaHue Mo yuedOHomy Kypcey «I'eomerpusp

7 kaacc

(2 yaca B HeeJI10, Bcero 68 yacon)

Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
HavansHeie [Ipocreiime reoMeTpuuecKue 0OBEKTHI: TOUKA, PsIMast, OTPE30K, (opMyIHpPOBATH OCHOBHBIE MTOHATHUS M ONPEACTICHHUS;
reOMETPUYECKUEe | JIydY, YTOJI, MHOTOYTOJbHUK, JJOMaHasl. pacro3HaBaTh, H300paxath U 0003HAYaTh U3yYCHHbBIE

ceenenus. (14
4acoB)

PaBeHCTBO reomMeTpuyecKux GuUryp.

CpaBHEHHE OTPE3KOB U YIJIOB.

N3mepenne OTpe3KoB: JJIMHA OTPE3Ka, €AUHULIBI U3MEPEHUS,
U3MEPUTEIIBHBIE HHCTPYMEHTBHI.

H3mepenue yrios: rpagycHasl Mepa yIia, i3MEpEeHHUE YIII0B Ha
MECTHOCTH.

[lepneHuKynsIpHBIC IPSAMBIE: CMEXHBIE U BEPTUKAJIBHBIC YTJIbI,
NIEPIEHIUKYJIAPHBIE IIPSIMBIE, IOCTPOEHUE NMPSMBIX YIJIOB Ha
MECTHOCTH.

Pabora ¢ npocTeimmMu yepTexamu.

[IpakTrueckue 3agaHus U 3a/1a49u.

reoMeTpHIecKue (PUTypHI, ONPEEIIATh HX B3aUMHOE
pacIonoxeHue,

BBIMNOJIHATH YEPTEXK IO YCIOBUIO 3a/]auu;

IIPOBOAMTH ITPOCTEMIINE IOCTPOCHHUS C IOMOIIBIO
JINHEUKY,

U3MEPSATH JIMHENHBIE U YIJIOBBIE BEITUYHHbI
FEOMETPUUECKUX U MPAKTUYECKUX OOBEKTOB C IIOMOILBIO
U3MEPUTENIbHBIX UHCTPYMEHTOB (JIMHEIKa, MaciiTabHas
JUHENKa, pyJeTKa, TPAHCIOPTUP, YEPTEKHBIN YTOJIbHUK);
OTIPEEIIATh «Ha IJ1a3)» pa3Mepbl peabHbIX 00bEKTOB,
IPOBOJUTH I'PyOYIO OLIEHKY MX Pa3MEpOB;

peliaTh 3a/1a4y Ha BBIUMCIEHHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB;

pelarth 3aJ1a4 Ha B3aMMHOE PacIoyIOKEHNE
reoMeTpHUEcKuX QUryp;

MIPOBOAUTH KJIACCU(UKALIMIO YTIIOB, BHIYUCIATh
JMHEWHBIE U YTIIOBBIE BEJIMYNHBI, IPOBOAUTH
He0OXO0IMMBbIE JJOKa3aTeJIbHbBIE PACCYXKACHHUS,
3HAKOMMTHCS C UICTOPHEN Pa3BUTHUSI TEOMETPHUH.

TpeyrosbHUKH.
(22 gaca)

TpeyroabHHUK U €ro 3JIEMEHTHI.

Ilonstue o PaBHBIX TPCYTOJIbHUKAX U ICPBUYHLBIC IIPCACTABJIICHUA O

PaBHBIX (KOHTPYIHTHBIX) QUTYypaXx.

Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB.
[lepnenquKymsp K OpsIMOM.

Menuana, GMcCceKTprca U BbICOTA TPEYTOJIbHUKA.

pacrno3HaBaTh Ha TOTOBBIX YepTEKax TPEYroJbHUKHU, Tapbl
PaBHBIX TPEYTOJILHUKOB (C YKa3aHUEM IIPU3HAKOB);
BBITIOJTHATH KPAaTKYIO 3alMCh U YEPTEXK MO YCIOBUIO
3a/1a4y;

BBIBOJIUTH CJIEJICTBUS (PAaBEHCTB COOTBETCTBYIOIUX
9JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;




PaBHOOEIpeHHBIN TPEYTrONBLHUK U €ro cBoWcTBa. PaBHOCTOpOHHUI
TPEyroJIbHUK.

OKpy>XHOCTb.

[TocTpoenust HUpKyIeM U JTUHEUKOM.

[IpuMepsl 3a1a4 HA TOCTPOEHUE.

(hopMyIHPOBATH OIIPENIEICHUS: OCTPOYTOIBHOTO,
TYNOYTOJIBHOTO, MPSMOYTOJILHOT0, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEIMaHbl TPEYTOJIbHUKA; CEPEAMHHOTO
MEPIICHANKYIISIPA OTPE3Ka; IEPUMETPA TPEYTOJIbHUKA;
M3Yy4aTh aJrOPUTM MOCTPOCHUS MEIHAHbBI, OUCCEKTPUCHI U
BBICOTBI TPEYT'OJIbHUKA;

(hopMyIIHpOBaTh CBOKCTBA M MPU3HAKH PaBHOOCIPEHHOTO
TPEYroJIbHUKA;

aQHAJIM3UPOBATH PUCYHKH M PELIaTh 33J1a4d 110 TOTOBBIM
YepTekKaM;

MPUMEHSTh U3YYECHHYIO TEPMUHOJIOTHIO M CUMBOJIMKY TPU
3alUCH PEILICHU;

CTPOUTD YEPTEKH, PEIIaTh 38J]a4H C [TOMOIIIBIO
HAaXO’KJICHUSI PABHBIX TPEYTOJIbHUKOB;

pacro3HaBaTh Ha YepTexax U u300paxaTb OKPYKHOCTh U
€€ DJIEMEHTBHI;

pelaTb OCHOBHBIE 33J]Ja4l Ha [IOCTPOECHUE: YIJIa, PABHOTO
JTAHHOMY; CEpEIMHHOTO MEPIECHANKYISpa JaHHOTO
OTpe3Ka; MPSMOM, MPOXOIAILIEH Yepe3 TaHHYIO TOUKY U
MEePIEHIUKYISIPHON JaHHOM MPSIMOiA; OUCCEKTPUCHI
JTAHHOTO yTJia;

HCIIOIB30BaTh MU(PPOBBIE PECYPCHI JTSI KCCIICTOBAHUS
CBOMCTB U3y4aeMbIX PUTYP;

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHUSI TECOMETPHUHU.

[TapamiensHbIe
npsimble. (14
9acoB)

Omnpenenenne napauieabHbIX IPSIMBbIX.

HakpecT nexaiiue, COOTBETCTBEHHbIE U OJHOCTOPOHHHE YTJIbI
(oOpazoBaHHbIE TPU NEPECEUEHUH MAPATIICIBbHBIX MPSMBIX
CEeKyIIeH).

IIpu3Haky napayuIeIbHOCTH ABYX MPSMBIX.

[IpakTiueckue crocoObl MOCTPOCHUS MapaIENbHBIX MPSIMbIX.
[IaTeiit moctynar EBkiunpa.

TeopeMmsbl 00 yriax, 00pa3oBaHHBIX ABYMS TapaJljIeTbHBIMU
MPSMBIMU U CEKYLICH.

(hopMyIMpOBATH OIpeJIeIeHUE MapaJUIeIbHBIX MPIMBIX,
MIPUBOJIUTH IPAKTUYECKUE PUMEPHI apauIeTbHBIX
MPSIMBIX;

M3y4aTh CBOMCTBA YIJIOB, 00pa30BaHHBIX MPH
NIEPECEUEHNH MApaAJUIENbHBIX PSMBIX CEKYIIEH;
O0OBSCHATH, UTO TaKOE CIICJICTBHUE;

MIPUMEHSTH IIPU 10KA3aTENBCTBE METO/ OT IPOTUBHOIO;
M3y4aTh MPUHIUI KOHCTPYUPOBAHUS 00paTHBIX
YTBEPKJICHUH;
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VYTIIBl ¢ COOTBETCTBEHHO NApAJUIEIBbHBIMU U ® [IPOBOJAMTH JJOKA3aTEJIbCTBA NAPAJUIEIbHOCTU ABYX
NEPIECHIUKYJIAPHBIMA CTOPOHAMH. IPSMBIX C IOMOIIBIO YIJIOB, 00pa30BAHHBIX MPU
[Ipu3Hak napayuieaIbHOCTH MPSIMBIX YE€PE3 PABEHCTBO PACCTOSHUN [IEPECEUEHUH ITUX NPSAMBIX TPEThEH MPSIMOI;
OT TOYEK OJHOMU MPSMOM 10 BTOPOU MPSMOH. ® AHAIM3UPOBATh PUCYHKH M pelIaTh 3aa4M 110 TOTOBBIM
IlepBble IOHATHS O 10KA3aTEILCTBAX B FEOMETPUH. yeprexam;
® BBIIOJIHATH NOCTPOEHHUS NIAPAJUIEIBHBIX IPSIMBIX;
® IIPUMEHATh U3YYCHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY IIPU
3aIIUCH PEILICHUN;
® pelarth 3aa4M Ha J0Ka3aTeJIbCTBO U BEIYACIICHMS,
UCIIOJIb3YS U3yUEHHBIE TOHSTHS;
® 3HAKOMHUTBCS C MICTOPHEH PA3BUTHUS T€OMETPHUH.
CooTHouleHus Teopema o cymme yrioB TpeyroiabHuka. BHemHuil yron ® BBHIUUCIATH CYMMY YIJIOB TPEYTOJIbHUKA;
MEXIY TPEYrOJIbHUKA. ® HAXOJUTh YUCJIOBbIC U OyKBEHHbIC 3HAUCHUS YTJIOB B
CTOPOHaMU U OCTpOyroabHBIA, IPSIMOYTOJIBHBIN U TYIOYTOJIbHBIN reOMETPUUECKUX 3ajauax C UCIO0JIb30BAHUEM TEOPEM O
yriamu TPEYrOJIbHUKH. CyMME yTJIOB TPEYrOJIbHUKA;
TPCYyroJibHUKA. TeopeMa 0 COOTHOIIEHUIX MEKy CTOPOHAMM U YIJIAMH ® AHAIIM3UPOBATH TPEYIOJbHUKHU C PA3HBIMU JAHHBIMU,
(14 4.) TPEYrOJIbHUKA U €€ CIEICTBHUS. IPOBOJIUTH HAOJIOACHNUS, JIeJIaTh BBIBOJIBI;
IIpocrelinne HepaBEHCTBA B TEOMETPHH. ® (QopMynupoBaTh U JOKa3bIBATh TEOPEMBI O CBOMCTBAX
HepaBeHncTBa TpeyroiabHUKa. MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
HekoTtopsle cBOICTBA NPAMOYTOJIBHBIX TPEYTOJIBHUKOB. ® pacro3HaBaTh Ha TOTOBBIX YEPTEKAX MAPbl PaBHBIX
IIpu3Haky paBeHCTBA NPSAMOYTOJIbHBIX TPEYTOJbHUKOB. MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (C yKa3aHUEM
CBoIiCTBO MeaHbl PSIMOYTOJIBHOTO TPEYTOJIbHUKA. IPHU3HAKOB);
® CTPOUTH YEPTEXKH, PELIaTh 3a7auu C IOMOILBIO
HaXO0X/ICHUs PaBHBIX NPSAMOYTOJIbHBIX TPEYTOJIBbHUKOB;
® [IPUMEHSATH CBOWCTBO MEINAHbI PSMOYTOJIBHOIO
TPEYTrOJIbHUKA IIPU PEILICHUH 3a/1a4;
3HAKOMMTHCS C UICTOPHEN pa3BUTHS F€OMETPUH.
IToBTOpEHwUE. IToBTOpenue u 0000IIeHHE OCHOBHBIX MOHATUH 1 METOJIOB Kypca pelark 3aa4l Ha IOBTOPEHUE, WILTIOCTPUPYIOIUE CBA3H
O60061eHne reoMeTpuu 7 Kiacca. MEX1y pa3InYHbBIMU YacTAMHU Kypca.
3HaHUHU U

ymeHui. (4 gaca)

72




8 kiace

(2 yaca B HegeJ110, Bcero 68 yacon)

HasBanue
pasaena
(Tembl)
Kypea OcHoBHoOe cogepkaHue OcHoBHbBIE BU/bI 1eSITeIbHOCTH 00y4YaI0IIMXCS

(qucio

4acoB)
CootHomieHus Ilepnenaukynsip U HakJIOHHAasA. PaccTossHME OT TOYKM 10 IIPSIMOIA. pacrno3HaBaTh U U300paxkaTb Ha PUCYHKE NEPIIEHIUKYIISAP U
MEXIY PaccTosHue Mexny napauienbHbIMU IPSIMbBIMU. HAKJIOHHYIO, [IPOBE/ICHHBIE U3 TOYKHU K IIPSIMON;
CTOpPOHAMU U ['eomerpuueckoe mecto Touek (I'MT). CpaBHUBATh UX JJIMHBI,
yriamu [TocTpoeHne TpeyrosbHUKA 110 TPEM DJIEMEHTaM. dbopMynUpoBaTh OMpeIeNICHUs PACCTOSIHUS OT TOYKHU J0
TPEYroJIbHUKA IIPSAIMOM M PaCCTOSHUS MEKIY ITapajuIeIbHBIMU IIPSIMBIMU,

(oxonuanmue). (9
4acoB)

WJUTIOCTPUPOBATH 3TU MOHSTHUS,
pelaTh 3aja4l Ha BBIUMCIICHHUE U 10Ka3aTeNbCTBO,
CBSI3aHHBIE C COOTHOIICHUSAMU MEX1Yy CTOPOHAMH U YTIIaMU
TPEYTroJbHUKA, PACCTOSHUEM MEX/y MapajjieIbHbIMU
MPSIMBIMHU, PACCTOSIHUE OT TOYKH JI0 TPSMOIi;
MOJIETMPOBATh YCIOBHE 33JIa4M C TOMOIIbIO YePTEKa UIH
PHUCYHKA, IPOBOAST JOTIOJHUTEIbHBIE IOCTPOCHUS B XO1€
pelieHus;

OTpeeNATh OMCCEKTPUCY yTIila U CepPeIMHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa
TOYEK;

pelaTbe OCHOBHBIE 3a/1a4i HAa IOCTPOEHHUE TPEYTOJIbHUKOB
10 Pa3JIMYHbIM JIEMEHTAM;

3HAKOMHUTBCS C HICTOPUEN Pa3BUTHUSI TEOMETPHUHU.

YeTsIpexyroyibH
ukd. (24 daca)

MHoOroyronsHuK. BeITyKIIbIII MHOTOYTOJIBHUK. YeThIPEXyrOJIbHUK.

[Tapamnenorpamm, ero npu3Haku U cBolcTBa. YacTHbIE cllydan
napajuieJIorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBaApaT), UX
NpU3HaKU U cBoicTBa. Tpaneuus. PaBHOOOKas M PsIMOYTOJIbHAS
Tpaneuun. Teopema Paneca.

VY aBoenue meauanbl. OceBast ¥ LIEHTPaJIbHAsi CAMMETPHUH.

n300pakaTh U PACIIO3HABATH HA YEPTE)KaAX
YETBIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX DJIEMEHTHI;
(bopMynHpOBaTh ONPEEIICHH: TapajuIeIorpaMma,
IpSMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanenuu, NpsIMOyroJIbHOM Tparnenuy;
JIOKa3bIBaTh U UCIOJIb30BaTh IIPU PELICHUH 3a1a4
IIPU3HAKN U CBOMCTBA: MApAJLUIEIOrPAMMA,
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npsMOYTOJIbHUKA, poMOa, KBajipata, Tpaneuuu,
PaBHOOOKOI Tpanenuu, NpsMOYTroJIbHOM Tparnenuu;
IIPOBOJIUTH ITIOCTPOCHHUS C IIOMOILBIO LUPKYJIS U IMHEUKU
C MCII0JIb30BaHKUE TEOpEMBI (pasieca;

IIPUMEHATHh METOJ yIBOCHUS MEINAHbl TPEYTOJIbHUKA IIPH
peLICHUH 3a/1a4;

IPUBOAUTH IPUMEpPHI (HUTYp, 00JIaAAIOIIUX OCEBOH U
LIEHTPAJIbHOW CUMMETPHUEH, 8 TAK)KE IIPUMEPBI OCEBON U
LEHTPaJIbHOW CUMMETPUH B OKpYXKaroleil 00CTaHOBKe;
CTPOUTh CUMMETPUYHBIE (PUTYPHI;

UCIOJIb30BaTh LIU(PPOBBIE peCypehl I UCCIETOBAHMS
CBOWCTB M3y4aeMbIX QUTYp;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUHU.

[Tnomans.
Teopema
[Mudaropa. (13
4acoB)

[TonsiTue 06 00IICH TEOPUH TUIOIIAIHN.

IInomans MHOI'0YT'OJIbHHKA, IapajiiiejiorpaMmma, TpeyroJbHUKa,

TpaIeuuH.

OTtHomeHue IIoImaaeH TPECYroJIbHUKOB C 06H_II/IM OCHOBAaHHECM HUJIN

001LLIEH BBICOTOMA.

Brruncnenue minomazaei caoxkHbeIX GUryp depes pazoueHue Ha

YJaCTH U JIOCTPOEHHUE.
[Tnomanau duryp Ha kiieTdyaroi Gymare.

Teopema [Tudaropa, e€ 1oka3aTeNHCTBO U MPUMEHEHHE.

Ooparnas Teopema [Iugaropa.

(hopMHPOBATH NMEPBUYHBIC MPEACTABICHUSIMHU 00 00IIeH
TEOpUH TUIOIIAIU (MepHhI), GOPMYITUPOBATH CBOMCTBA
TUTOILA/IH, BBISICHSTH UX HATJISAHBIA CMBICIT;

BBIBOAMTH (hOPMYIIBI IUIOLIA/IN NapajljiesorpaMmma,
TPEYroJIbHUKA, TPATIEIUH U3 (HOPMYJIBI TUIOMIAAN
NpsSIMOYTOJIbHUKA (KBajpaTta);

BBIYUCIIATH (Pa3IM4HBIMU crIoco0aMu) III0MAdb
TPEYroJbHUKA M TUIOMIA MHOTOYTOJIEHBIX (QHUTYP;
HaXOJUTh MJIOMAu GUryp, H300pakEHHBIX Ha
KJIeT4aToil Oymare, UCIOIb30BaTh pa30MEHNE Ha YacTU U
JOCTPOCHUE;

pa3duparh MpUMeEpHI HCIIOIB30BaHHUS BCIIOMOTATEILHON
IUTOIAAM ISl PELICHUs] TeOMETPUYECKHX 3a/1a4;
OTMpAasiCh Ha TAaHHBIE YCIOBHS 33]1a4l, HAXOUTh
BO3MO>KHOCTH NPUMEHEHHsI HeOOXOAUMBIX (OopMyIT U
CBOMCTB IJIOLIAAH, TPEOOPa30BLIBATH (GOPMYIIBL;
BBIUUCIIATH TUIOMIAAN PA3TUYHBIX MHOTOYTOJIBHBIX
uryp;

JIOKa3bIBaTh TeOpeMy Mudaropa, UCMOIb30BATh €€ B
MPAKTHYECKUX BBIYMCICHHSX;

MIPUMEHSTH MMOJIydYeHHBIE 3HAHUS M YMEHHUS IPU PEIICHUN
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MMPAKTUYCCKHUX 3a4a4,
3HAKOMUTBCH C HCTOpHeﬁ Pa3sBUTHUA TCOMETPHUH.

ITono6HbBIE
TPEYTOJbHUKH.
(18 uacoB)

IIponopuroHaIbHBIE OTPE3KH.

[TogoGue TpeyrodbHUKOB, KOAPHUIIUEHT MOA00HS.

[Tpu3Haku mo100Us TPEYTOIBHUKOB.

CpenHsis JIMHUS TPEYTOJIbHUKOB.

[Tpumenenue noxodus pu perieHnu 3aaad. Teopema o Touke
nepecedeHusl MeIMaH TPEyrojlbHUKA.

IIponopunoHaIbHBIE OTPE3KH B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HpaKTI/IquKHe MMPUITOKCHHA HO,I[O6I/I$I TPCYIrOJIbHUKOB.

OOBSICHATH TOHATHE MPOMOPIMOHATILHOCTH OTPE3KOB;
HCCIIEI0BATh BOIIPOCHI O IPOIOPLUOHATIBHOCTH OTPE3KOB,
Ha KOTOpbIe OUCCEKTpHUCa JETUT CTOPOHY TPEYTOJIbHUKA,
IpUJIeKallUM CTOPOHAM TPEYTOJIbHUKA;

(opMyIMpOBATH OIpeIeIeHUE OA00OHBIX TPEYTOJIbHUKOB;
HaXOJUTh MOI00HBIEC TPEYTOJIHHUKH Ha TOTOBBIX
YyepTekax ¢ YKa3aHHEM COOTBETCTBYIOIINX NPU3HAKOB
o00us;

pelarh 3aJjauu Ha NO0J00HBIE TPEYTOJIBHUKHU C IIOMOIIBIO
CaMOCTOSITEJIbHOTO IIOCTPOEHUS YEPTEXKEN U
HaXO0KJIeHUs NOJOOHBIX TPEYTOJbHUKOB;
(hopMyIHpOBATH U TOKA3bIBATh TEOPEMY 00 OTHOIICHUN
II0IaAel NOJOOHBIX TPEYTOJIbHUKOB;

MIPOBOJUTH JI0OKA3aTENbCTBA C UCIIOJIB30BaHUEM
NPU3HAKOB MOA00US;

JI0Ka3bIBaTh TPH MPHU3HAKA M10JI0O0US TPEYTOIbHUKOB,;
HaXOJUTh IJIOMIATH TOA0OHBIX PUTYp;

(hopMyIMpOBATE OIpEIEIEHUE CPEeTHEH TMHUN
TPEYTrOJIbHUKA;

IIPOBOAMTH JOKA3aTEIbCTBO TOTO, YTO MEIUAHBI
TPEYroJbHUKA MEPECceKatoTcs B OAHON TOUKE, U
HaXOJUTh CBS3b C LIEHTPOM Macc, HAXOJANUTh OTHOIIIEHUE,
B KOTOPOM MEJIMaHbI JENIATCS TOUYKON X NepeceUeHHUs;
HCCIIEI0BATh BOIIPOC O NMPOMOPLMOHAIBHBIX OTPE3Kax
MPSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, peIIaTh
COOTBETCTBYIOIIME 337]a4l HA BBIUYUCIICHHUE;
paccMmaTpuBaTh NPUMEHEHHE METO/1a MOJ00us B 3a1a4ax
Ha IIOCTPOEHHUE;
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® O0BICHATH, KaK MOXKHO HCIIOJIB30BaTh CBOMCTBA

MOJ00HBIX TPEYTOJbHUKOB B U3MEPUTEIIbHBIX padoTax Ha
MECTHOCTH;

® pemiaTb rCOMCTPHUYCCKHUEC 3a1a49M U 3a4a49U U3 peaanoﬁ

KHN3HH C UCIIOJIb30BaAHHUECM HO,Z[O6HBIX TPCYIOJIbHUKOB.

® 3HAKOMMWTHCS C HICTOPUEHN PA3BUTHSI T€OMETPUH.

IToBTOpEHME,
o0o01mieHue u
CUCTEeMaTH3aIHs
3HaHU. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U 8 KJIACCOB,
000011IEHNE 3HAHUIA.

peuaTs 3aaa4r Ha ITIOBTOPCHHUC, NJJIFOCTPHUPYIOIIUEC CBA3U
MCKAY pa3JIMIYHbIMU 4aCTAMU KypcCa,

IIPUMCEHATH IIOJYUCHHBIC 3HAHWSA ITPU PCHICHUA
MMPAKTUYCCKUX 3aaa4.

9 kJ1acc
(2 yaca B HeeJI10, Bcero 68 yacoB)
HasBanmue
pa3jiena
(Tembl)
Kypea OcHoBHOE coxep:xaHue OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCS
(qucio
4acoB)
[Tono6ubIe CuHyc, KOCHHYC, TAHT€HC OCTPOTO YIJla MPSMOYTOJILHOTO e (opmynupoBaTh onpeaeICHUS TPUTOHOMETPUUECKUX
TPEYrOJIbHUKU TpeyroiabHuka. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. (GYHKIUI OCTPOro yriia, MpoBepsATh X KOPPEKTHOCTD;
(oxonuanue). (6 Tpuronomerpudeckue gyakuun yrios 30° , 45° u 60°. ® BBLIBOJAUTH TPUTOHOMETPUUYECKUE COOTHOILICHUS B
9acoB) MPSIMOYTOJIBHOM TPEYTOJIbHUKE;
® JICCIIEZIOBATh COOTHOILIEHUSI MEX/ly CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIJIaMH B 45° u 45°;
30° u 60°;
® JCNOJb30BaTh (GOPMYJIbI IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO JIJIs1 HAXO0XKICHUS
COOTHOIIEHUN MEXIY TPUTOHOMETPHUIECKUMU
GYHKIUSMU pa3TUYHBIX OCTPBIX YIJIOB;
® T[IPUMEHSATH MMOJTYYCHHBIC 3HAHUS U YMEHUS TIPH PEIICHUN
MPaKTUYECKUX 3a/1a4;
® 3HAKOMHUTHCS C UCTOPHEN pa3BUTHS TEOMETPHUH.
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OxpyxHocTb. (18
4acoB)

B3anMHOe pacnonoxeHue OKpyKHOCTH U npsAMoi. KacarenbHas u
CEeKyIlasl K OKPYKHOCTH.

BrucanHble M LIEHTPAIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOU U
XOPJIOH.

Vsl MeXAy XOpJaMU U CEKYIIMMHU.

Teopema 0 Ipou3BEIEHUHN OTPE3KOB XOPJI, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJpaTe
KacaTeJbHOM.

buccekrpuca u cepeIlMHHBIN NEPIECHANKYIIAP KAK TEOMETPUYECKUE
MECTa TOYEK.

Oxpy>KHOCTb, BIIMCAaHHAs B yroj. Bnimcanuas u onucanHas
OKPY’KHOCTH TPEYTOJIbHUKA.

BrnucanHbIe U ONMCAaHHBIE YETBIPEX YT OJIBHUKH.

(bopMyIHpOBATH OIIPECIICHUS: OKPYKHOCTH, XOP/BbI,
JIMaMeTpa U KacaTeabHOM K OKPYKHOCTH; U3y4yaTh UX
CBOMCTBA, IPU3HAKHU, CTPOUTD YEPTEKH;

(bopMyIHpOBaTh M JOKa3bIBATh TEOPEMBI: O CBOWCTBE
KacaTeJbHOM, O IPU3HAKE KacaTellbHO, 00 0Tpe3Kax
KacaTeJIbHOM, MPOBEICHHBIX U3 OJTHOW TOYKH;
(bopMyIUpOBaTh MOHATHS IyTH OKPY>KHOCTH U IPaTyCHOMN
MEpBI YT OKPYKHOCTH;

bopMynupoBaTh OMpeeNICHUs HEHTPAIBLHOTO U
BIIMCAHHOTO YIJIA;

pacmo3HaBaTh Ha 4YepTekax U U300pakaTh HEHTPAIbHbIC U
BIIMCAHHBIC YTJIBL;

(dbopMynupoBaTh U AOKA3bIBATH TEOPEMBI O BICAHHOM
yrie, 00 0Tpe3Kax MepeceKkaromuxcs Xopi;
(dbopMynUpoOBaTh U AOKA3bIBAThH CIEJICTBUS U3 TEOPEMBI O
BIIMCAHHOM YTJIE;

HCIIOJIB30BaTh METO I'MT JUIsl I0KAa3aTEIbCTBA TEOPEM O
nepecedyeHn OUCCEKTPHC YIII0B TPEYroIbHUKA U
CEpPEIMHHBIX NEPIEHANKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA;
dbopMynupoBaTh OMpe/eIeHNEe OKPYKHOCTH, BIIMCAHHOHN B
MHOT'OYTOJIbHUK, U OKPYKHOCTH, OIIMCAHHOW OKOJIO
MHOT'OYTOJIbHUKA;

(bopMyIUpPOBaTh M 10KA3bIBATh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMUCAHHOW B TPEYTOJIBHUK, 00 OKPYKHOCTH, OITICAHHOMN
OKOJIO TPEYT'OJIbHUKA, O CBOMCTBAX CTOPOH OMMCAHHOTO
YETBIPEXYTOJIbHUKA, O CBOMCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEX YT OJIbHUKA;

UCCIIEI0BATh, B TOM YHCIIE C IIOMOUIbIO IIU(POBHIX
peCypCOB, BIIMCAHHBIE U OITUCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJIUTH UX CBOMCTBA U IIPU3HAKH;

MIPUMEHSTH MMOJTYYCHHBIE 3HAHUS U YMEHHUS TIPU PEIICHUU
MPAKTUYECKUX 3a/]1a4;

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUSI TEOMETPHUHU.
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Bexkropsr. (16
4acoB)

[Tonsitue BexTopa. Jlyinna (Moaysb) BekTopa. PaBeHcTBO
BEeKTOpOB. OTKJIaIbIBaHUE BEKTOpA OT JaHHOU TOUKU. CI0KEeHUE U
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCIIO.
[IpumeHneHne BEKTOPOB K pelieHuto 3a1a4. CpeaHsis TUHUS
Tpamneuuu.

(bopMyIHpPOBATH OMPEACIICHUS H WILTIOCTPUPOBATH MMOHITHUS
BEKTOpa, €ro JUTMHBI (MOJYJIs), COHAIPABICHHBIX H
MIPOTHBOIOJIOXKHO HANPaBIEHHBIX BEKTOPOB,
KOJIJTMHEAPHBIX M PAaBHBIX BEKTOPOB, HYJICBOI'O BEKTOPA;
UCTIOJIB30BaTh BEKTOPHI KaK HAIPaBJICHHBIE OTPE3KH,
UCCIJIEI0BaTh T€OMETPUUECKUM (IIEpEMELICHUE) U
(bu3uvecKuii (CHa) CMBICIIBI BEKTOPOB;

n300pakaTh BEKTOPHI 3aJaHHOM JJIMHBI, 33JJAHHOTO
HaIpaBJICHUs, U300paKalOT COHATIPABJICHHBIE,
MPOTHBOIOJIOKHO HANPaBIICHHBIE, KOJUTHHEAPHBIE U
paBHBIC BEKTOPHI,

3HATh ONPEICIICHUSI CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOXKEHUS BEKTOPA Ha YUCIIO; HCCIICIOBATh, B TOM YHCIIE
C TIOMOUIBIO U(POBBIX PECYPCOB, TEOMETPUIECCKHIA U
(U3NYECKUN CMBICITBI ATHX OIEpPaIlHii;

(bopMyIHpOBaThH M JOKA3bIBATh C TOMOIIBIO BEKTOPOB
TEOpEMY O CpEIHEH JIMHUK TPAICIUH,

peraTh 3aJa41 Ha JOKa3aTelbCTBO U OCTPOCHHE,
UCTIOJb3Ys U3yUCHHbIE YTBEPK/ICHHS U ITPABUJIA;
3HAaKOMHTBCSI C HICTOPHEH Pa3BUTHS T€OMETPHH.

Meron
KOoOpauHart. (22
yaca)

Pa3snoxxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CBs13p MeX 1y KOOpAMHATAMU BEKTOpPAa M KOOPAMHATAMU €r0 KOHLA
U Hayaja.

[Tpocreimune 3a1auu B KOOpAUHATAX.

YpaBHEHHE OKPYKHOCTH U ITPSAMOM.

B3aumHoe pacnonoxeHue ByX — OokpyxkHocrted. Kacanwme
okpyxHocTell. O0miue KacaTtelabHbIe K ABYM OKPYKHOCTSIM.

Meton KOOpAMHAT TpU PEMIEHHH TEOMETPUYECKHX 3aj]ad.
Hcnonb30BaHre MeTOa KOOPAUHAT B IPAKTHUECKUX 3a7a4ax.

packiabIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSACHATH Y WUTFOCTPUPOBATH MOHATHS MPSAMOYTOJIbHON
CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKH, KOOPAMHATHBIX
BEKTOPOB U KOOPJMHAT BEKTOPA;

pelaTh 3aJa4u Ha JeMCTBUS C BEKTOPaMHU B KOOPJMHATAX;
BBIBOJIUTH U MIPUMEHSTH MPU PELICHUH 33124 (POPMYJIbI
KOOpJMHAT CEPENHBI OTPE3Ka, PACCTOSHUSA MEXY IBYMS
TOYKaMH, JUTMHBI BEKTOPA;

BBIBOJIUTH YPAaBHEHUE MPSMOI U OKPYKHOCTH;

BBIJIETISITH TIOJHBINA KBaJIpaT JUIsl HAXOKJCHHS LIEHTpa U
paznyca OKpyKHOCTH 110 €€ ypaBHEHUIO;

peliaTh 3aa4y Ha HaX0XKJIEHUE TOUYEK MepeceueHUs
IPSIMBIX M OKPYXKHOCTEHN C IIOMOIBIO METO/1a KOOPAMHAT;
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UCIIOJIb30BaTh CBOMCTBA YIIIOBOTO KO PHUIIMEHTA
NpSMOH TIPH PELISHUH 337ad, IS OTPEICIICHHS
PaCIIOJIOKEHUS IPSIMOM;

UCCJICI0BaTh, B TOM YHCIIE C TOMOIIBIO U(PPOBBIX
pECypCoB, CIIydau B3aMMHOT'O PacIioJIOKEHUS IBYX
OKpY’KHOCTEH;

pemIaTh 3a/1a4u, CBA3aHHbIE C IOCTPOCHUEM OKPYKHOCTEH
U KacaTeJbHBIX K HUM,;

HNPUMEHSATh KOOPIUHATHI IIPH PELICHUH T€OMETPUIECKUX
U MPAKTUYECKUX 3a/1a4, U IOCTPOCHHS MAaTEMAaTHYECKUX
MOJIeTIel peabHbIX 33134 («METOJl KOOPAMHATY);
M0JIb30BAThCS JUIS TOCTPOCHHS U MCCIICIOBAHUI

I (QPOBEIMHU peCypcamu;

3HAKOMHUTBCS C UCTOPUCH PAa3BUTHSI TEOMETPHUH.

[ToBTOpEHHE,
o0o0mieHne u
cucTeMaTu3alus
3HaHU. (4 yaca)

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOIOB KYPCOB 8 U 9 KJIaCCOB,
0000111IEH1E 3HAHNUI.

pemaTs 3ala4i Ha IIOBTOPCHUEC, HIVIFOCTPUPYIOLIUC CBA3U
MCKAY pa3JIMYHbIMU 4aCTIAMU KypcCa,

MMPUMCHATH ITOJYUCHHBIC 3HAHUS ITPU PCILICHUN
MMPAKTUYCCKUX 3aaa4.

10 kaacce

(2 yaca B HeqeJ110, BCero 68 yacon)

Ha3Banue
pasaena
(Tembl)
Kypca
(qucio
4acoB)

OcHoBHOE cogepkaHue

OcHOBHBIE BU/BI AeSITEILHOCTH 00y4aI0 M XCH
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CooTHotieHus
MEXIY
CTOPOHAMU U
yriamu
TPEYrOJbHUKA.
CxanapHoe
MIPOU3BEICHUE
BEKTOpOB. (24
yaca)

Ornpenesnienne TpUTOHOMETpHYecKkuX GyHkuuit yriaos ot 0° 1o
180°. Kocunyc n cuHyc TpsiMOro u Tyroro yria. Teopema
KocuHycoB. (O000mEHHAS) TeOpEMa CHHYCOB (C painycoM
OMMCAHHOI OKpYyKHOCTH). Haxok/1leHue IJI1MH CTOPOH U BEIMYUH
YIJIOB TPEYroidbHUKOB. DopMyiia miIomany TpeyrojabHUKa Yepe3
JIBE€ CTOPOHBI U yroJl Mexay HuMu. PopMmynia MIomau
4eTBIPEXYTOIbHUKA YEPe3 €ro AUaroHalu U Yrojl MeXAy HUMU.
[IpakTHueckoe NpUMEHEHHE JOKa3aHHBIX TEOPEM.

CkansipHoe MpOU3BEACHUE BEKTOPOB, €T0 MPUMEHEHHE /IS
HAXO0XJACHUS JUIMH U YTIIOB.

Pemrenue 3a1a4 ¢ mOMOIIBIO0 BEKTOPOB.

[IprmeHeHre BEKTOPOB IS PElICHUs 3a]]a4 KHHEMAaTUKU U
MEXaHUKH.

(bopMyIHPOBATH OIPEICICHUS TPUTOHOMETPHIECKUX
(GYHKIUI TYIBIX U MPSMBIX YIJIOB;

BBIBOJIUTH TEOPEMY KOCMHYCOB U TEOPEMY CHHYCOB (C
pasnycoM ONMCAHHON OKPYKHOCTH);

pelaTh TPEeyroJbHUKHY;

pelaTh IPakKTUYECKUE 3aJa4l, CBOASAIIUECS K
HAXO0XJICHUIO Pa3JIMYHBIX JIEMEHTOB TPEYrOJIbHUKA;
HCII0JIb30BaTh CKaJISIPHOE MPOU3BECHUE BEKTOPOB,
BBIBOJIUTH €r0 OCHOBHBIE CBOICTBA,

BBIUUCIISATH CYMMY, Pa3HOCTb U CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOPJIMHATAX;

MIPUMEHSATH CKAISIPHOE TIPOM3BEIACHUE I HAXOXKICHUS
JUTMH U YTJIOB;

MPUMEHSITh BEKTOPBI I PEIICHUs 3a7]a4 KHHEMAaTUKU U
MEXaHUKH.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHUS T€OMETPUU.

[IpaBunpHbIE
MHOT'OYTOJIbHUKH.
Jnuna
OKPY>KHOCTH

U TUIOMIAJIb KpyTa.
(20 gacoB)

[TpaBriIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX 3JIEMEHTOB.
OKpy’KHOCTb, OIIMCAHHAsL OKOJIO PABUIIBHOIO MHOTOYTI'OJIbHUKA.
OKpy’KHOCTb, BIIUCAHHAs B IPABUIIbHBII MHOTOYT'OJIbHUK.
[TocTpoeHne npaBUIIBHBIX MHOTOYT'OJIbHUKOB.

Yucno m ¥ 1rMHa OKPYKHOCTHU. J[JTMHA OKPY>KHOCTH U JYTH
OKpyxHOCTH. [[1omans kpyra u ero 3J1eMeHTOB (CEKTopa U
cerMeHTa). Beruncnenue miomaaeit Gpuryp, BKIOYAIOIINX
AIIEMEHTHI KpyTa.

(hopMyIMPOBATH OMPEICIICHNE TIPABMILHBIX
MHOT'OYTOJIbHUKOB, HAXOJIUTh HX 3JICMEHTBI;
TMI0JIE30BATHCS TOHSITHEM JJIMHBI OKPY)KHOCTH,
BBEJIEHHBIM C TIOMOIIIbIO MPAaBUIBLHBIX MHOTOYTOJIbHUKOB,
OTIPEICIIATh YHCIIO T, ITTUHY AYTH H PaJHaHHYIO MEPY
yriaa;

peliaTh 3aa4n Ha TOCTPOSHUE TIPABMIILHBIX
MHOTOYTOJIbHUKOB, B TOM YHCJI€ C TOMOIIBIO ITUGPOBHIX
pecypcos;

OTIpEeNeNSTh TUIOIIAb KPYTa,

BBIBOJIUTH (hOPMYIIBI (B TPayCHOM U paiuaHHO Mepe)
JUTSL JUTAH YT, TUIOMIAIeH CEKTOPOB U CETMEHTOB;
BBIYUCIIATH IUIOIMAIN UTYpP, BKIIOYAOIINX JIEMEHTHI
OKPY>KHOCTH (Kpyra);

HAXOJHUTh IJIOMIAJH B 3a/1a4aX PeaabHOM KU3HU;
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPHH.
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JBr>xkeHus
TJIOCKOCTH. (8
4acoB)

[TonsTue 0 nBMX)KEeHUH TWIOCKOCTH. [lapaienbHblil nepeHoc,
OBOPOT U cuMMeTpusi. Ocu u ieHTpsl cumMetpuu. IIpocrelimue
MPUMEHEHHUS IBUKEHUI B PEILICHUU 3a]a4.

pa3duparb NpUMEpbI, WILTIOCTPUPYIOIINE TTOHATHS
JIBUKCHMS, LIEHTPOB U OCEH CUMMETPUU;
(bopMynHpOBaTh OIIPEEIICHUS apajuIeIbHOIO IEPEHOCA,
MOBOPOTA U OCEBOM CUMMETPHUH; BBIBOAUTH UX CBOWCTBA,
HaXOJUTb HENOABM)KHBIE TOUKHU;

HAXOJUTh LIEHTPI U OCU CUMMETPUI IpocTeHInux Guryp;
IIPUMEHATH NapaJUIeIbHBIA IEPEHOC U CHMMETPHIO IIPH
pELICHNH T€OMETPHUECKUX 3a/1au (pa3douparb MpUMepsbI);
MCII0JIb30BAaTh AJIs1 HOCTPOCHUS U UCCIEAOBAHNN

1M (pOBbIE PECYPCHI.

IToBTOpEHUE,
000011IeHNE,
cucTeMaTu3anus
3HAHUM.

(16 gacoB)

[loBTOpeHue OCHOBHBIX HOHATHH U METOJOB KypcoB 7—9
KJIaccoB, 00oOmIeHne W cucremaru3anus 3HaHui. [Ipocreiimme
reomerpuueckue  Qurypsl M ux  cBoictBa. M3mepeHue
reoMeTpUyYecKux BenuuuH. TpeyronpHuku. IlapannenbHble u
IIEPIECHIUKYIISIPHBIE psIMBIE. OKpyKHOCTb U KpYT.
I'eomerpuueckne nocTpoeHus. YTibl B OKPYKHOCTH. BrincanHble
U OIMCaHHBIE OKPYKHOCTHM MHOroyroibHUKoOB. IIpsmas wu
OKPYXHOCTb. YeThIpéXyronbHUKU. BrucanHele U onucaHHbIE
YETBIPEXYTOJIbHUKH. Teopema [Tugaropa " Hayaja
TpUroHoMeTpuu. Pemienue oOumx TpeyroiabHUKOB. IIpaBuiibHbIE
MHOroyronspHuUKU. [IpeoOpa3oBaHuss MJIOCKOCTH. JIBHXKEHHS.
[Tonobue. Cummerpus. Ilnomans. Belunciaenue miomazaei.
[Tnomaaun mnonoOHbIX Quryp. JlexkapToBsl KOOpAMHATHI Ha
IUIOCKOCTU. BEKTOPBI HA IIIOCKOCTH.

OIIEpUPOBAThH NOHATHAMHU: (PUTYpa, TOUKA, psAMasi, yrod,
MHOT'OYTI'OJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUM
TPEYrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OMCCEeKTpUCa U BBICOTA TPEYTOJIbHHUKA, 1apaLIEIOrPaMM,
pPOMO, IPSIMOYTOJIbHUK, KBAaJPaT, TPANELHs; OKPYKHOCTb,
KacaTeJbHast,; paBeHCTBO U Noj00ue huryp,
TPEYrOJIbHUKOB; IapauIEIbHOCTh U IEPIEHANKYIIPHOCTD
IIPSAMBIX, YTOJI MEKY IPSIMBIMH, CHMMETPUS
OTHOCHUTEJIBHO TOUKH U NPSIMOM; JUIMHA, PACCTOSTHUE,
BEJIMYMHA YIJIa, IUIOIIA/b, IIEPUMETD;

UCIOJIb30BaTh (POPMYJIBI: IEPUMETPA U IJIOLIA I
MHOT'OYTOJIbHUKOB, JUUTMHBI OKPY>KHOCTHU U IIJIOIIAIN
Kpyra, 00bEMa IpsSMOYTOJIBHOTO Mapajulesenunesna;
ONEPHUPOBATH MOHATUAMHU: NIPAMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; UCIIOIb30BATh OTU MOHATUSA IS
IIPEACTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE
U3 APYruX y4eOHBIX NPEIMETOB;

peuiars 3aa4y Ha IIOBTOPEHUE OCHOBHBIX IIOHATHH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3INYHbIMHU YaCTAMU
Kypca;

BbIOMpATh METOJ JUIsl pelIeHUs 3a/1auH;

pemars 3aa4y U3 NOBCEAHEBHOM KU3HU.
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IMPUMEPHAS PABOYAS ITPOI'PAMMA 11O YYEBHOMY KYPCY
«BEPOATHOCTB U CTATUCTHUKA»

Conepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA»

8 kiacc

[IpeacraBienue JaHHBIX B BUJE TAOJHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JarpaMM | TaOJIHII, UCTIOIh30BAaHUE U MHTEPIPETALNS TaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(pMETHUecKoe, MEJHaHa, pa3max,
HanOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

Cny4aiiHblil SKCEPUMEHT (ONBIT) U ClIy4dailHOe coObITHE. BeposaTHocTh u
gacToTa. PoJIb MaIOBEPOSITHBIX U MPAKTUIECKH TOCTOBEPHBIX COOBITHI B MIPUPOJIC
u B oO1iectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenensb BepmnHbl. Yucio pédep U cymMmapHas
creneHb BepiuH. [IpencraBnenue o csizHoctu rpada. lemu n nuxnsl. [yt B
rpadax. O6xon rpada (ditsiepoB myth). [IpeacraBieHue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ momolisio rpados.

9 kJacc

[Ipencrapienue faHHBIX B BUJI€ TaOuIl, quarpamm, rpadukoB. MHOXECTBO,
AJIEMEHT  MHOXKECTBa, MOJMHOXecTBO. Omepaluu  HaJl  MHOXECTBaMHU:
oObenMHEHUEe, TnepecedeHue, jgomnojgHenue. CBoilcTBa  omepauuii  Hajn
MHOXECTBaAMHU:  TEPEMECTUTEILHOE,  COYEeTaTeIbHOE,  PACHpPEACIUTEIIBHOE,
BKJItOueHUs. Vcnosib3oBaHWe TpaduuecKoro MpeaCTaBICHUS MHOMXKECTB st
OMMCAHUS PeaJbHBIX MPOILIECCOB U SIBIICHUM, PU PEIICHUN 3a7a4.

N3mepenue paccemBanusi NaHHbIX. [{ucniepcusi U CTaHOAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00OPOB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COObITUSL ciy4daiiHOro ombita. CiydaiiHeie COOBITHA.
BepositHoctrt  coObITuii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMu. CiryyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [€pEBBEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBaHUE
BUCSYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM peodep. [IpaBuiio
yMHOXeHUsl. Pelienne 3amad ¢ momMonisio rpado. [IpoTHBONONI0KHBIE COOBITHS.
Huarpamma Oiinepa. OO0beauHeHHe U TiepeceueHue coObiThil. HecoBMecTHBIC
coObIThsI. DopMyIIa CIOKEHUS BEPOATHOCTEH. Y CIIOBHAs BEpOSTHOCTH. [IpaBuiio
ymHOxkeHusl. HezaBucumbie coObiTus. l[lpencraBieHue sKcneprMEHTa B BHJIEC
nepeBa. PereHue 3amauy Ha HaxXOXKJICHHE BEPOSTHOCTEM C IOMOIIBIO JepeBa
CIIy4yallHOTO 3KCIIEpUMEHTA, IuarpaMmm Jujepa.

10 kaacc
[IpeacraBnenrie maHHBIX B BUAE TaOmuI, JuarpamMm, rpaduKoB,
WHTEpHIpeTanus JaHHBIX. UTeHne u nmoctpoeHue Tabiull, nuarpamMmm, rpaukoB 1o
pCaJIbHbIM JaHHBIM.



[TepeGop BapuantoB. IlepectanoBku u (aktopuan. CodeTaHUs U UYHUCIIO
couertannil. TpeyrompHuk Ilackana. Pemenne 3amad ¢ UCIIOIB30BaHUEM
KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKHM U3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heygada. Cepusi MCOBITAHWM JO NEPBOTO yCIEXa.
Cepust ucnbiTanuit bepHymm. BepostHOoCcTH cOOBITUH B CEpPUM  HUCIBITAHUIMA
bepnymm.

CnydaiiHasg BeJIMYMHA U paclpeiesieHue BeposiTHOCTed. MareMarudeckoe
OXHuJaHue W jaucnepcus. lIpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOT0 CPEAHEr0 3HAYECHUS BEJIMYMHBI. MaremaThdeckoe OXUIAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU MCHBITAHUU
bepnymnmy.

[Tonsitue o 3akoHe OoJbIIUX yucen. M3MepeHne BeposTHOCTEH ¢ MOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHa OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

I[lnanupyemble mnpeaMeTHbIe pe3yJbTAaThbl OCBOEHHUSI Y4eOHOr0 Kypca
«BeposSITHOCTH M CTATUCTUKA
8 kiace
° YUTaTh UHGOPMAIIHIO, TPEICTABICHHYIO B TAa0JIUIIAX, HA IUarpaMMax;
MIPEACTABIIATh JaHHBIC B BHUAE TaONHIl, CTPOUTH JUArpaMMBI (CTOJIOMKOBBHIE
(cTosibyaThie) U KPYroBhI€) IO MAaCCUBaM 3HAUYCHUM;

° ONKCHIBATH M WHTEPHPETUPOBATh pEANbHbIE YHCIOBBIE JIaHHBIE,
Ipe/ICTaBICHHbIE B TA0JIMIIAaX, HA IMarpaMmax, rpadukax;
° UCITI0JIB30BaTh VIS ONMCaHUs JAHHBIX CTaTUCTHUYECKHUE

XapaKTepUCTUKU:  CpelHee apu(pMeTHUecKoe, MeAuaHa, HauOojbllee U
HavMEHbLIee 3HAYCHUS, pa3Max;

° UMETh MPEICTABICHUE O CIy4YalHOW HM3MEHUYMBOCTHM Ha NpUMEpax
1EeH, (PU3NYECKUX BETMYMH, aHTPOIIOMETPUUECKUX TaHHBIX; UMETh MPECTaBICHUE
O CTATUCTUYECKON YCTOMYMBOCTH.

9 kaacce

° U3BJIEKATh M MpeoOpa3oBbIBaTh HHGOPMAIIUIO, MPEJICTABICHHYIO B
BUJIC€ TaONMI, auarpamM, rpadukoB; TPEACTaBIATh JaHHbIE B BHJAC TaOJuIl,
TuarpaMm, rpauKoB;

° OIMCHIBAThL JAHHBIE C IIOMOIILIO CTATUCTUYECKHUX IOKa3aTeleH:
CpeHUX 3HAUYCHUW M Mep pacceuBaHus (pa3Mmax, IUCHEPCHUs W CTaHJIAPTHOE
OTKJIOHEHUE);

° HaXOJIUTh YaCTOThl YHCJIOBBIX 3HAYEHHH M YaCTOTHI COOBITHH, B TOM
YuUCJIe TI0 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHHUI;

° HaXOJUTh BEPOSTHOCTU CIy4alHBIX COOBITMH B ONBITaxX, 3Has
BEPOSITHOCTU  DJIEMEHTApHBIX COOBITMI, B TOM 4YHCJI€ B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH;

° UCIIOJB30BaTh  rpaduyeckde  MOJACIM:  JE€pPeBO  CIy4alHOIo
AKCIIEpUMEHTA, TUarpaMMbl Diliepa, YucaoBas mpsmMasi;
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° ONEPUPOBATh NOHATHUAMH: MHOXKECTBO, ITOJMHOXECTBO; BBINOJIHATH
onepaly HaJ MHOXECTBAMHM: OOBEIUHEHHME, IIEpECEYeHHE, JOIOJHEHUE;
IIEPEYUCIIATD SJIEMEHTBI MHOXKECTB; IIPUMEHATH CBOMCTBA MHOKECTB;

° UCIOJIb30BaTh TIpauyecKoe IMPEACTAaBICHUE MHOXKECTB M CBs3el
MEXJy HUMU Ul ONKUCAHUA IIPOLIECCOB U SBICHUN, B TOM YHUCIIE IPU PELICHUU
3aJ1a4y U3 APYyruX y4eOHbIX MPEAMETOB H KYpPCOB.

10 xaacc
° W3BJICKaTh W TPeoOpa3oBhIBaTh WH(MOPMAIUIO, TPEICTABICHHYIO B
pa3TUYHBIX MCTOYHUKAX B BHJE TaOJUIl, IuUarpamm, rpaduKoB; MpPEICTaBIATH
JlaHHBIE B BUIE TaOJIUII, TUarpaMM, rpaduKoB;

° pemaTh 3a1a4d OpraHU30BaHHBIM MEPEOOPOM BAPUAHTOB, & TAKKE C
UCITIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB;

o WCIIOJIb30BaTh  OINMKCATEIIbHBIE XApPaKTEPUCTUKUA i1  MAacCUBOB
YUCJIOBBIX JAaHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHUS;

o HaXOJUTh YacTOThl 3HAYEHUN W YACTOTHI COOBITHUSI, B TOM 4YHCIIE
MOJIB3YSACh pe3yJibTaTaMu MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHUI;

° HaXOJUTh BEPOATHOCTU CIIyYalHBIX COOBITUM B U3yYCHHBIX OIBITAX, B

TOM YHUCJIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX
UCIIBITAaHUM J10 IEPBOTO yCIeXa, B CepUiX UCIbITaHui bepHysu;

o VMETh MPEACTABICHUE O CIIyYaliHOM BEIWYMHE U O PaCHpeAciICHUU
BEPOSITHOCTEN;
o UMETh MPEJCTABIICHUE O 3aKOHE OOJIBIIUX YUCET KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
NPUPOAE U OOIIECTBE.

CunenuajibHble NpeIMeTHbIE Pe3yJbTAThI:

° BJIAJICHUE 3PUTEIBbHO-0CA3aTENbHBIM CIOCOOOM 00CIeOBaHUd U
BOCIIPUATUS  LBETHBIX (MJIM  KOHTPACTHBIX, YEpPHO-OENBIX)  pelbePHBIX
M300pKEHUI TPEIMETOB, KOHTYPHBIX HM300paXEHUIl T€OMETPUYECKUX (PUryp u
T.II.

° YMEHHME BBINOJHATH NPU MOMOUIM YEPTEKHBIX HHCTPYMEHTOB
re€OMETPUYECKUE TTOCTPOEHUSI, TOCTPpOeHUE TpadUuKOB PYHKIUHN, AUArpaMM U T.I.

° yMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKH 3JIEMEHTAPHBIX PYHKIUN HA KOOPJIAMHATHOMN MIOCKOCTH.

° BJIQJICHWE TIpaBWJIaMH 3alMUCH  MaTeMaTH4eckux (GopMyn U
CTHCIIMATTLHBIX 3HAKOB.

° BJIaJICHUE TIpUEeMaMH TIPeoOpa3oBaHusl MAaTEMAaTHUECKUX BHIPAKEHUH.
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TeMmaTH4yeckoe INIAaHUPOBAaHMUE 11O y‘l€6HOMy KYpcCY «BepOSITHOCTL H CTATUCTHKA»

8 kiacce

(1 yac B Hene10, 34 yaca)

Ha3Banmue
pasnena
(TeMbI)

(4HCJ10 4acoB)

OcHoBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[IpencraBnenue

JnaHHbIX. (7 4.)

[IpencraBieHne NaHHBIX B BHJIE TAOJMI], JUarpamm, rpadukos.
3amonHeHWe ~ Ta0NWI, YTCHHE ©  TOCTPOSHUE JAHarpaMm
(cTONIOMKOBBIX (CTONMOYATBIX) M KPYroBbIX). UTeHue rpadukoB
peabHBIX TIporieccoB. M3BiieueHne WHPOPMAIMN U3 TUarpamMm U
TaOJIUII, UCIIOJIb30BaHUE U MHTEPIIPETalus JTaHHbIX. [IpakTuieckas
pabora «Tabmuney. [IpakTuueckas padora «/uarpaMmsbny.

OCBanBaTh CHOCOOBI IPEACTaBIECHUS CTaTUCTUYECKUX
JAaHHBIX M YHCJIIOBBIX MAaCCHUBOB C IIOMOIIBIO TaGJII/ILI u
JMarpaMM C HCIIOJIb30BAaHUEM AaKTyallbHBIX M Ba)KHBIX
JMaHHBIX  (meMorpaduyeckne JaHHBIE, IPOU3BOJCTBO
IPOMBIIUICHHON M CEeJIbCKOXO3HCTBEHHOM MPOAYKIUH,
OOLIECTBEHHbIE U IPUPOAHDIE SIBICHUS);

U3y4aTb METO/bl pabOThI ¢ TAOIMUYHBIMU U rpaUUeCKUMHU
NpEACTAaBICHUAMU JAHHBIX B XOAC IPAKTHYCCKUX pa60T
(cocraBieHue TabAMIL M IOCTPOEHHE  JTUArpaMm
OTrpaHUYEHHO).

OnucarenpHas
CTATUCTHKA.

q.)

(8

OnucarenpHas CTAaTUCTUKA: CpefHee apupMeTHyeckoe, MeJHaHa,
pa3Max, HauOoJjbplllee W HaMMEHbIee 3HAUEeHHs Habopa YHCIIOBBIX
naHHbIX. IIpumepbl ciydaiiHolM wu3MeHuuBOoCTH. [IpakThueckas
paborta «CpeaHue 3HaUYCHUS.

OCBauMBaTh MOHATHUA: YUCIOBOI HAbOP, Mepa IEHTpaIbHOU
TeHJIEHIIMU (Mepa I1IeHTpa), B TOM YHCJIE CpeaHee
apudmeTnyeckoe, MeNaHa;

OIINChIBATH CTATUCTUYCCKUC JaHHBbIC C IIOMOIIIBIO
cpenHero apuMeTHuyecKkoro U MeJuaHbl; pemaTh 3a1a4uu;
M3y4aTh CBOIMCTBA CPEAHHX B XOJI€ MPAKTUYECKUX PabOT
OCBaHuBAaThb IIOHATHUA: HauOoJIbIIIEE n HauMMCHbBIICC
3HAYEHMsI UUCITIOBOTO MacCUBa, pa3Max;

pa6OTaTB C HCE3HAKOMbIMH  CJIOBAaMHU HW TCPMUHAMU,
MOJIy4yaTh JOMOJHUTEIbHBIE CBEIEHUS 00 OKpYXKarollem|
MUpE;

HHTEPHPETUPOBATH IIOJYYEHHBIE B XOJ€ PEILICHUSA 3aaa4y
JIaHHBIE;

MNPUMCHATH IMOJIYYCHHBIC 3HAHUA IJIsI ONIMCAaHUA W aHaJIn34a
00BEKTOB M SIBJICHUI OKPYKAIOIIEr0o MUPA;

pemiaTts 3a7a4d Ha BBIOOp crmoco0a ONMUCaHUs JTaHHBIX B
COOTBETCTBUM C TMPUPOJAON JAHHBIX H  LEJISIMU
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HUCCICIO0BaHU].

Cnyyaiinas CnyuaiiHas wu3MeH4YMBOCTh (mpumepsl). Yactora 3HaYeHHd B OCBaMBaTh IIOHATHUS: YACTOTAa 3HAYEHUUA B MaCCHUBE

WU3MEHUYUBOCTb. MaccuBe JaHHbIX. ['pynmnupoBka. ['mcrorpammel. IlpakTuueckas JAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPAMMA;

(6 4.) pabota «CiyuyaiiHas ”3MEHYUBOCTHY. YUTaThb M AaHAJIM3UPOBATh TUCTOTPaMMBbl, MOAOUPATH
HNOAXOJAIIMM Iar TPYNINHUPOBKU JUIsl TMPEACTABICHUS
JIAHHBIX;
OCBaMBaTh BOCIPHUATHE TpaUUecKOro MpeCcTaBlICHUs
pa3HbIX BHUJOB CIIy4YalHOM H3MEHUYHMBOCTH B XOJE
MPAKTUYECKON pabOTHI.

BBenenue B |CnyuaiiHblii 3KCHepuMeHT (OIBIT) M cllyyailHoe COOBITHE. OCBaWBaTh MOHATHS: Tpad, BepmHa rpada, pedpo rpada,

Teoputo rpados.
(44.)

BepositHOoCcTs M uacroTa. Ponb ManoBEpOSATHBIX M IPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B mpHupojae U B oOmiectBe. MoHera u
urpajibHasi KOCTb B Teopuu BeposiTHOcTell. [Ipaktuueckas pabora
«YacroTa BBIIAZCHUS OPJIay.

CTETEHb (BaJICHTHOCTh BEPIIMHBI), LIETIb U LIUKJI;
OCBaWBaTh MOHATHS: MyTh B rpade, diIepoB myTh, 00X0x
rpada, OpueHTUPOBAHHBIN I'pad;

pemarh 3aJadd Ha TOUCK CYMMBI CTENEHEW BEepIINH
rpada, Ha mouck obxoma rpada, Ha MOUCK MyTel B
OpPUEHTUPOBAaHHBIX Tpadax;

OCBanMBaTh CHOCOOBI NPEACTaBICHUs 3ajad U3 Kypca
anreOpbl, TEOMETPUH, TEOPHH BEPOSTHOCTEH, APYruX
OpEeIMETOB C MOMOIIbI0 rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKUE 1IENH, (YHKIMOHAIbHBIE COOTBETCTBHUS)
Ha NpUMepax Mo TOTOBBIM PUCYHKAM.

BepositHOCTB
yacTtoTa
CIIy4aitHOTO
coObITHs. (4 4.)

H

I'pa¢d, BepmmHa, pebOpo. CreneHb BepmuHbl. Yucio pédep u
cCyMMapHas cTeneHb BepunH. [IpencraBinenue o cBsI3HOCTH rpada.
Hermu w mmkisl. [lytu B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBiaenue o6 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBaMBaTh IOHATHS: CIyYalHBIA ONBIT M CIy4alHOE
COOBITHE, MAaJOBEPOSITHOE M TNPAKTHUYECKH JOCTOBEPHOE
COOBITHE;

u3yyaTb 3HAYUMOCTb MAJIOBEPOSTHBIX COOBITHH B
IpUpo/ie M OOIIEeCTBE HAa BaXKHBIX IpUMepax (aBapuu,
HECYaCTHBIE ciyJau, 3amuTa NIEPCOHAIBLHOMN
uH(popMaluu, nepeaaya JaHHbIX);

U3y4aTh pOJIb KIJIACCUYECKUX BEPOSTHOCTHBIX MOJENIEN
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH;
HaOMoIaTh M H3y4yaTh YacTOTy COOBITHMII B TPOCTHIX
HKCIEPUMEHTAX B XOJ€ NPAKTUYECKOH paboThI.
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O0001menue,
KOHTPOJIb. (5 4.)

[IpeacraBnenne nanubix. OnucarenbHas craTucTuka. BeposTHocTh
CIIy4aifHOTO COOBITHS.

IIOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pemars 3a4a4y Ha IPEICTABICHUE U ONMCAHUE JTAHHBIX C
IIOMOUIBIO U3YYEHHBIX XapaKTEPUCTHK;

00cy)IaTh IPUMEPHI CIIy4ailHbIX COOBITHIA,
MaJIOBEPOATHBIX u IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4aliHBIX COOBITHH, WX POJIM B HPUPOAEC M HKHU3HU
YeJIOBEKA.

9 kaacce

(1 yac B Hepeusr0, 34 yaca)

HasBanmue
paszjiena
(Tembl) OcHOBHOe co/iep:KaHue OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4a0IMXCS
(qucio
4acoB)
IToBTOpEeHUE [IpencraBneHue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpaguKoB. IIOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
Kypca 8 Kiacca. pelaTe 3a7a4u Ha MpeICTaBICHUE U ONMCAaHUE JaHHBIX C
(44.) ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;
pemars 3aJadd Ha IPEACTaBICHHE TIPYNIHUPOBAHHBIX
JTAHHBIX U OIIMCAHUE CIIy4YallHON N3MEHUYNBOCTH;
pemare 3aJadd Ha OIpPENEICHHE YacTOThl CIIy4alHBIX
COOBITHI, TPHUBOIUTH MPUMEPHI CIy4alHBIX COOBITHH,
MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4aiHbIX COOBITMM, MX pOJIM B MPUPOAE U >KU3HU
YeJIOBEKa.
OnncarenpHas N3mepenne paccenBaHus JaHHBIX. Jlucnepcus W CTaHIApTHOE OCBaMBaTh  NOHATHUA: JHCIEPCHSd M CTaHZApTHOE
CTaTUCTHUKA. OTKJIOHEHHUE YUCIIOBBIX HAOOpOB. [lnarpaMmma paccenBaHusl. OTKJIOHEHHE, HCIOJIb30BaTh OTU XAapPaKTEPUCTUKU IS
PaccenBanue ONMCAHUs PACCEUBAHMUs IaHHBIX;

JAHHBIX. (4 4.)

BBIJIBUTATh TUNIOTE3bI 00 OTCYTCTBUM WJIM HAJUYUH CBS3U
10 IMarpaMmMaM pacCeuBaHNs;
paccMaTpuBaTh  IPUMEPHl  AMAarpamm
ITOCTPOEHHBIX 110 UMEIOIIHUMCS TaHHBIM.

paccerBaHusl,
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MmuoxectBa. (4

q.)

MHO0€eCTBO, 37IEMEHT MHOXKECTBA, NOJAMHOXKeCTBO. Onepanuu Ha
MHOXECTBaMHU:  OObEJUHEHUE, IepecedyeHue,  JOIOJHEHHUE.
CpoiicTBa omnepauuii HaJ MHOXKECTBAMHU: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PaclpeAcInTENbHOE, BKIOYeHUs. Vcnonb30Banne

OCBaHBaTh IIOHATHSA. MHOXKCCTBO, 3JICMCHT MHOXCCTBA,
ITOJIMHOKECTBO;

BBITIOJHATH OINEPAllMU HAJl MHOXKECTBAMH: OOBEIUHCHHE,
nepeceueHue, J0NOTHCHHUE,

rpadM4ecKoro  NPEACTaBICHHUS  MHOXECTB Ui  ONUCAHUSA UCTIOJIb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
peanbHBIX IPOLECCOB U ABJICHUMN, IIPU PEIIEHUH 3a1au. COUETaTENIbHOE, paclpeeInTENbHOE, BKIOUEHHUS;
UCIOJb30BaTh Ipaduyeckoe IpeICTaBIECHHE MHOXECTB
IpU ONMCAHMM PEATBHBIX IPOLECCOB U SBICHUM, IpU
peleHUH 3ajad U3 JPYyrux Y4eOHbIX IpeIMETOB U
KYpCOB.
BepositTHOCTB OneMeHTapHble  coObITUs  ciaydailHoro onbita.  CirydaiiHble OCBanBaTh NOHATHUS: AJIEMEHTApPHOE COOBITHE, CIIydaifHOe
CIIy4aliHOTO coObITusl. BepostHocTu coObiTHil. ONBITEI ¢ pPaBHOBO3MOKHBIMU coObITHE KaK COBOKYIHOCTb OJaronpusTCTBYIOIIMX
coObITHA. (6 4.) a5ieMeHTapHbIMU cOObITUAMH. CityuyaiiHblii BbIOOp. CBSA3b MEXIY 3JIEMEHTaPHbIX COOBITHI, PaBHOBO3MOXHbBIE

MaJIOBEPOSTHBIMA U TMPAKTHUUYECKH JOCTOBEPHBIMH COOBITHSIMU B
npupone, obmectBe u Hayke. [Ipaktuueckas pabora «OmbITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHUSMHE.

AJIeMEHTapHbIE COOBITHS;

peliaTh 3aaud Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH Ciay4dailHOTrO
OIIbITA;

pemaTh 3a/1a4i Ha BHIYHCICHUE BEPOSTHOCTEH COOBITHIA B
ONBITAX  C  PAaBHOBO3MOXHBIMU  DJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHUCJIE C TIOMOIIIbIO KOMITBIOTEPA;
IIPOBOJUTH M W3ydaTb OIBITBI C PaBHOBO3MOKHBIMU
AJIEMEHTAapHBIMU COOBITHSMH (C MCIOJB30BAaHUEM MOHET,
UTpAJIbHBIX ~ KOCTEH, Jpyrux Mojeneil) B Xxoje
IPAKTUYECKON pabOTBHI.

BBenenue B
Teopuro Tpados.
(44.)

Hepeo.  CBolicTBa  JE€peBbEB:  €AUHCTBEHHOCTb  IIYTH,
CYyILIECTBOBAaHUE BUCAYEH BEPIINHBI, CBS3b MEXK/y YHCIIOM BEPIINH
u uyuciaoM pédep. IlpaBuno ymHoxeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBanBaTh MOHATHS: JIepeBO Kak rpad Oe3 HuKia, BUCSYas
BepIlIMHA (JIKCT), BETBb JIepeBa, yTh B JEPEBE, TUAMETP
JepeBa;

U3y4yaTh CBOMCTBa JiepeBa: CYIIECTBOBaHHE BHUCSYEH
BEpILIMHBI, E€AWHCTBEHHOCTb IYTH MEXAY JBYMs
BEpIIMHAMH, CBA3b MEXAYy YHMCIOM BEPLIMH U YHUCIOM
p&bep;

pemars 3aJadyd Ha IOMCK M IEpEUYUCICHHE IyTed B
JiepeBe, onpezeleHre YKciia BEpIIUH Wi pEdep B JIepeBe,
00x071 OMHApHOrO JepeBa, B TOM YHUCIE C NMPUMEHEHHEM
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IIPaBUJIa YMHOXKEHUS.

Ciyualinbie
coObITHSL. (8 4.)

[IpotuBononoxHbie coObITHA. JInarpamma Diinepa. O0begMHEHNE
u mepecedyeHue coObiTUi. HecoBmecTHble coObITHsA. Dopmyia
CIIOKEHUs BEPOSITHOCTEH. YCIOBHas BEpOATHOCTh. [IpaBuiio
YMHOXEHHS. HesaBucnumslie COOBITHSL. [IpencraBnenue
JKCIIEPUMEHTAa B BUJE JepeBa. PernieHue 3agady Ha HaXOXIACHUE
BEPOSITHOCTEM € IOMOIIBIO JEpeBa CIy4alHOIO JKCIIEPUMEHTA,
JqyarpaMmm Jumepa.

OocBaWBaTb  IMOHSATHS:  B3aUMHO  IPOTUBOIMOJIOMKHBIC
cOOBITHSI, ONEpaluy Haj COOBITUSMHU, OOBEAMHEHHUE U
MepecevyeHre COoOBITHM, auarpamma Ouiepa (Diepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIE COOBITHS,

U3y4aTh TEOpPEeMbl O BEPOSTHOCTU OOBEIUHEHHUS [BYX
coObITHH ((hOPMYIIBI CIIOKEHHS BEPOSATHOCTEH );

pemiath 3afayd, B TOM YHCJIE TEKCTOBBIC 3a/Jayd Ha
orpeziesieHne BepOATHOCTEH 0ObEeTUHEHHS U IepeceueHus
COOBITHI C TIOMOIIBIO YHUCIOBOM MpPSAMOM, Auarpamm
Diinepa, GopMyIbl CIOKEHUS BEPOSATHOCTEH;

OCBaWBaTh MOHITHSA: TPABUIIO YMHOKEHUSI BEPOATHOCTEH,
YCIIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITUS JIEPEBO
CIIy4alHOTI'O OIIBITA;

u3ydyaTb ~ CBOMCTBa  (ONpeneNeHus)  HE3aBUCHUMBIX
COOBITHI;

pemiath 3aJaud  Ha ONpeAeNieHue U HCIOJIb30BaHHE
HE3aBHCUMBIX COOBITHIA;

pemiaTh 3aJaud Ha IMOMCK BEpPOATHOCTEH, B TOM 4YHCIe
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIepeBa CIIy4dailHOTro
OTIBITA.

O6o0611IEHNE,
KOHTPOJIb. (4 4.)

[IpencraBnenne npanHbiX. OmnwucarenbHass craThucThka ['padsl.
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.

MMOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUIA;
pemarh 3a7a4d Ha MPEJICTaBIIEHUE U ONKMCAHUE JTAHHBIX C
MTOMOIIBIO U3YYCHHBIX XapaKTEPUCTHUK;

peliaTh 3a7a4u ¢ IpUMeHeHueM rpagos

pemarh 3a/lauyu Ha HaX0XKJIEHUE BEPOATHOCTU CIy4alHOTO
COOBITHS TI0 BEPOSITHOCTSIM JJIEMEHTapHBIX COOBITHH, B
TOM  4YHCJI€ B  ONbITaAX C  PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU;

pemiatb  3aJlaud = Ha  HAxXO0XJEHHUE  BEPOSITHOCTEU
00BbEIMHEHUSI W TIEPECEUYCHHS COOBITHH, B TOM YHCIIC
HE3aBHCHUMBIX, C  HCIOJb30BAaHUEM  TpapUUeCKHX
MPEJICTABIICHUH U IEPEBA CIYYalHOTO OIbITA.
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10 kaace

(1 yac B Hege0, 34 yaca)

Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YaCOoB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[ToBTOpEeHME

Kypca 9 kiacca.
(44.)

[IpencraBnenre NaHHBIX B BUAEC TAONUIl, Auarpamm, Irpadukos,
WHTEpIpETaMs JaHHbIX. UTEHWe U TMOCTpOoeHHWE TalmuIl,
JIarpaMm, rpauKoB IO PEATbHBIM JJAHHBIM.

MOBTOPSTH M3yYCHHOE U BBICTPAMBATh CHCTEMY 3HAHMIA,
peliaTh 3a7a41 Ha TPEICTaBICHUE U OMMCAHUE TAHHBIX;
pemiate  3aJa4yd  Ha ~ HAXOXKJECHHUE  BEPOSTHOCTEH
OOBEAMHCHHUS W TIEPECeUCHUss COOBITHI, B TOM 4YHUCIIC
HE3aBHCHMBIX, C  HCIOJb30BAaHHEM  TrpapUUecKHX
IIPEACTABJICHUM U IepEBA CIIyYalHOTO OIBITA.

OEeMEHTHI
KOMOWHATOPHUKH
(74)

[Tepe6op BapuantoB. IlepectanoBku u dakropuan. CoueraHus u
yucino coderanuii. TpeyronbHuk Ilackana. Pemenune 3amau ¢
UCIIO0JIb30BaHUEM KOMOMHATOPHKH.

pemiarth 3a1a4u nepedopoM BapuaHTOB;

OCBavBAaTh TIOHSITHS: KOMOMHATOPHOE MPABUIIO
YMHOXCHUS, YIOPSJOYCHHAs Mapa, TPOWKa OOBEKTOB,
NePECTAaHOBKA, (DAaKTOpUANl 4YHCIIA, COYCTAHUE, YHCIIO
COYeTaHUM, TpeyronbHuK [lackas;

peliath 3a7a4d Ha TEPEYUCICHUE YIOPSIOYCHHBIX Map,
TPOCK, TMEPCUUCICHHUE T[EPECTAHOBOK M  COYECTAHHM
DJIEMEHTOB Pa3IMYHBIX MHOXKECTB;

pfumiaTte 3aaa4d Ha HOPUMCHCHHE 4YHCiIa coYeTaHui B
anredpe (cokpaméHHoe yMHOKeHue, OnHoM HproToHa);
pemat, OpPUMEHsIsI KOMOMHATOPWKY, 3aJaud  Ha
BBIUUCIICHHE BEPOSTHOCTEH.

I'eomerpuuecka

A BCPOATHOCTD.
(3.

I'eomeTrpuueckass BeposiTHOCTh. CiydallHbI BBIOOp TOUYKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH.

OCBauBaTh IOHATUE T€OMETPUUECKON BEPOSITHOCTH;
pelaTe 3aja4id Ha HaXOKJIEHUE BEPOSITHOCTEN B ONBITAX,
MPECTaBUMBIX KakK BBIOOP TOUEK M3 MHOIOYTOJIbHUKA,
Kpyra, OTpe3Ka WIM JIyTH OKPYXHOCTH, YHCIOBOIO
POMEXKYTKA.

HcneiTanus
bepuymmu. (6
9.)

Hcneiranne. Yenex n Heypada. Cepus UCHBITAaHUN O HEPBOIO
ycnexa. Wcnbitanus bepnymin. BepositHocTH coObITU B cepuu
ucnbiTanuii  bepuymmu.  Ilpaktuueckas pabora «McnbiTanus
beprymn».

OCBaWBaTh MOHATHS: UCIBITAHUE, SJIEMEHTApHOE COOBITHE
B HCIBITAaHUU (yClIeX W HeyJaya), cepusi HCIbITaHH,
HACTyIUIEHHE TepBOro  ycmexa (HeyJgauu), cepus
ucneITanui bepryinu;

pelaTh 3a/1a4l Ha HaX0XKJICHHE BEPOSTHOCTEH COOBITHI B
CEepUHM WCHOBITAHWM 1O NMEPBOTO YCIeXa, B TOM YHUCIE C
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npuMeHeHHeM  (GOpMyJbl  CYMMBI  T'€OMETPHYECKOM
IIPOrpeCcCuy;
pemiatb  3aJadyd  Ha  HAxXOXKJIECHHE  BEPOSTHOCTEU

AIIEMEHTApHBIX COOBITUI B cepuu ucnbiTaHuii bepuysmiu,
Ha HaxOXJECHHE BEPOSTHOCTU ONPEIEIEHHOIO 4YHCIa
yCIEXOB B CepUU UCTbITaHUI bepHyy;

u3yyaTb B XOJ€ IPAaKTU4YECKOH paboThl CBOMCTBa
BEPOSITHOCTH B CEPUM UCIIbITAHUN bepHyiun.
Crnyuaiinas CrnydaiiHas  BeIMYMHA U PaCOpPEACICHHE  BEPOSTHOCTEH. OCBOWUTH IIOHATHSA: CiIydalHas BeEJIMYMHA, 3HAYCHHE
BenuuMHa. (6 4.) | Maremaruueckoe — oxuzanue U gucnepcus.  Ilpumepsr CIIy4allHOM BEJINYMHBI, PACIIPEICICHUE BEPOATHOCTEH;

MaT€MaTHYeCKOro OXHUAAHUSA KaK TEOPETHUYECKOr0 CpPEJHEro
3HAUEHUs BEIMYMHBI. MaTeMaTHYeCcKOe OKHIAHUE U JUCHEPCHs
CIIy4YallHOM BEJIMYMHBI «YHCIO YCIIEXOB B CEPUU HCIIBITAHHUU
bepnymnm.

[Tonsitue o 3akoHe OosbmUX yucen. M3MmepeHnue BeposTHOCTEH ¢
NOMOIIBI0 4acToT. Poiib M 3HaueHue 3aKOHAa OOJBIIUX YHUCET B
IIpUPO/IE U OOLIECTBE.

u3yyaTb U OOCYXKJaThb INpPUMEPbl JAUCKPETHBIX H
HEIPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YHUCJIEHHOCTh HACEIEHUs, JPYTHE U3MEHUUBBIE BEJIMUUHBL,
paccMaTpuBaBLIMECS] B Kypce€ CTAaTUCTHKHU), MOJEJIbHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIy4YalHBIMU
onblTaMu (OpocaHuME MOHETBI, WIpPaJIbHOW KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. 11.);

ocBauBaTb  IOHATUSA:  MATEMAaTUYECKOE  OXHJIaHUE
CIy4allHOM BEIMYMHBI KakK TEOPETHYECKOE CpeaHee
3HAYEHHE, JUCIEPCHUS CIY4alHOW BEJIIMYMHBI KaK aHajor
JUCTIEPCUN YUCIIOBOTO HAbopa;

pemate 3aJaud  Ha BbIUYMCIEHME MaTeMaTH4eCKOIo
OXKMIAHWS M  JUCIEPCUU  AUCKPETHOW  ClydyallHOM
BEJIMYMHBI 110 33/IaHHOMY pAacIpe/ie]IeHUI0, B TOM YHCIIe
3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMU;
3HAKOMHUTBCA C  MaTeMaTUYeCKUM  OXUIaHHEM U
JUCIIEpCUEl HEKOTOPBIX PACHpPENEICHUM, B TOM YHUCIIE
pacupeneneHns Ciyd4aiHON BEIUYHMHBI «UHCIO YCIIEXOB»
B CEpUU UCHBITAaHUN bepHyiuy;

M3Yy4aTh YaCTOTY COOBITHS B MOBTOPSIOLINXCS CIyYalHBIX
OMBbITaxX KakK CIy4allHyI0 BEJIUUUHY;

3HAaKOMHUTBCA C 3aKOHOM Oonpmux uucen (B Qopme
bepnymuin): mnpu OONBIIOM 4YHCIE OMNBITOB YacToTa
coOBITHS OJIM3Ka K €r0 BEPOSITHOCTH;
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pemarh 3a7a4d Ha U3MEPEHUE BEPOSITHOCTEU C MOMOIIBIO
4acToT;

00CcyXaaTh POJIb 3aKOHA OOJBIIMX Yuced B 000CHOBAHUHU
YaCTOTHOT'O METO/a U3MEPEHUsI BEPOSITHOCTEH;
0o0CcyXnaTh 3aKOH OOJIBIIMX 4YHCET KaK TMPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX SBJICHUSX,
pOJIb 3aKOHA OOJBIIUX YHCEN B TPUPOJEC U B KU3HH
YyeJIoBeKa.

O0o00meHue,
KOHTpPOJIb. (8 4.)

[IpencraBnenue JTAHHBIX. OnucarenpHas CTaTHCTHUKA.
BeposiTHOCTE citydaliHOTO COOBITHS. DJIEMEHTHI KOMOMHATOPHKH.
CrnyyaiiHble BeIHUMHBI U paclpeieeHusl.

MOBTOPATHh U3YYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM;
pelaTh 3aJa4i Ha MPEJACTABICHUE U ONIMCAHHUE TAHHBIX;
pemarh 3aJaud Ha HaXOXXJECHHUE BEPOATHOCTEH COOBITHIA,
B TOM UYHCIE€ B ONbITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTApPHBIMHU COOBITHUSIMH, BEPOSATHOCTEM
O0OBbEIMHEHUSI U TepeceYeHUs] COOBITHUH, BBIUUCIATH
BEPOSITHOCTH B ONBITaX C CEPHUSAMHU  CIIy4aillHbIX
HUCIBITAaHUH.
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