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HOACHUTEJIBHASA 3AITUCKA
O0mas xapakTepucTuka y4e0Horo npeamera «MareMaTuka

[Iporpamma yuebHoOro npeamera «Maremarnka» pa3padOoTaHa Ha OCHOBE
denepaabHOr0 TrOCyAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO
oOmero o0pa3oBaHHMsl C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULIUNA POCCHICKOTO
o0Opa3oBaHMsI, KOTOpPbIE 00ECIIEUYNBAIOT OBIAJCHUE KIIOYEBBIMU KOMIIETEHIUSMH,
COCTABJISIIOUIMMHU OCHOBY JUIsl HENPEPHIBHOTO OOpa30BaHUs M CaMOpPAa3BUTHUSA, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO MW IO3HABATEJIHbHOIO
pa3ButTus oOydarommxcsi. B mporpamme yuTteHsl uaeu u nonoxkenus Konuenuuu
pa3BUTHS MaremaThueckoro ooOpas3oBanusi B Poccuiickoit denepanuu. B smoxy
nudpoBoit TpanchopManuu Bcex chep 4eI0OBEUECKON ACSITEILHOCTH HEBO3MOXKHO
CTaTb 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOM MaTeMaTH4YeCKOi
NOATOTOBKM. Y’K€ B IIKOJE MarTeMaThKa CIYKAT OINOPHBIM MPEIMETOM JUIs
U3YYEHUs CMEXHBIX JHUCUUIUIMH, a IOCJE IIKOJbl PEealbHOM HEOOXOIMMOCTBIO
CTAaHOBUTCSl HEIPEpPBIBHOE 00pa3oBaHUE, 4TO TpeOyeT MOJHOLUEHHOW 0a30BOii
o01eo0pa3oBaTeabHOM MMOATOTOBKM, B TOM 4YHCIE€ W MaTeMaTH4eCKOH. ITo
OOyCIIOBJIEHO TE€M, YTO B HAllM JIHU PacTeT 4UCIO Mpodeccuil, CBA3AHHBIX C
HENOCPEICTBEHHBIM TNPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKU, U B
Ou3Hece, U B TEXHOJIOTHYECKUX 00J1acTAX, U JakKe B TYMaHUTAapHbIX cepax. Takum
o0paszoMm, Kpyr 00y4aromuxcs, Jjisi KOTOPbIX MaTeMaTHKa MOXKET CTaTh 3HAUYMMBbIM
MPEIMETOM, PACIIUPSAETCS.

[IpakThueckass MOJE3HOCTh MATEMAaTUKU OOYyCIOBJIEHA TEM, UTO €€
NpEeIMETOM  SABISIIOTCA  (DyHIaMEHTaJdbHble  CTPYKTYpbl  HAlIero  Mupa:
POCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS OT MPOCTEHUIIHNX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIIBITE, JO JOCTAaTOYHO  CJIOXHBIX,
HEOOXOJUMBIX JUIsl Pa3BUTHUS HAy4YHBIX M TNPUKIAAHBIX uAeH. be3 KOHKpeTHBIX
MaTE€MaTUYeCKUX 3HAaHWW 3aTPyJHEHO ITOHMMAHWE NPHUHLMIIOB YCTPOWCTBA W
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKH, BOCHPHUATHE U  HHTEpIpETALUA
pa3HO00Opa3HOM COIMATBHOM, IKOHOMUYECKOU, MOTUTHIYECKOW HHPOPMAITHH, MAJIO
3¢ (deKTUBHA MOBCEAHEBHAs MpPaKTUYECKask JEATENbHOCTh. KaxkaoMmy denoBeky B
CBOEH JKW3HU MPUXOJIUTCA BBIIOJHATh PAcC4YeTbl M COCTABJIATH AJITOPUTMBI,
HAaXOJIUTh MW TPUMEHATh (OPMYIbI, BIAJAETh NPAKTUYECKUMU TpUEMaMU
F€OMETPUYECKUX  M3MEPEHM W  TOCTPOEHUH, 4YuTaTh  MHGOpPMAIHIO,
MPEACTABICHHYI0O B BHJI€ TaOJMl, AvarpaMM U rpaduKoOB, XUThb B YCIOBHUSX
HEONPEeIEJICHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

OnHOBpeMEHHO C pacuiMpeHueM cdep NpUMEHEHUS MaTeMaTuKd B
COBPEMEHHOM O0IIIeCTBE Bce 00jiee BaXKHBIM CTAHOBUTCS MAaTeMaTUYECKUM CTUIIh
MBIIIEHNUS, TIPOSBIIIOIIMIICS B ONTPEAEIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mponecce
U3YYEHUs] MATEMaTUKH B apCeHaJl NPUEMOB M METOAOB MBIIUICHHS 4YEIOBEKa
€CTECTBEHHBIM O00pa30M BKJIIOYAIOTCS HMHAYKIHS W JACIyKIHsS, O00OIIeHue W
KOHKpETH3alisi, aHadu3 W CHUHTe3, Kilaccuukamuss | cucTeMaTh3aius,
abctparmpoBanre u aHamorusg. OOBEKTHI MaTEMAaTUYECKUX YMO3AKIIOYCHUH,
npaBuia UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH,

4



CIIOCOOCTBYIOT BBIpA0OTKE yMEHUS (DOpMyITHpOBaTh, 00OCHOBBIBAThH U JIOKA3HIBATH
CYXJCHMs, TE€M CaMbIM pa3BHUBAIOT JIOTUYECKOE MbllIeHre. Benymas poib
IPUHAJICKUT MaTeMaTUKe U B (POPMHUPOBAHUU AITOPUTMUYECKOW KOMITOHEHTHI
MBILIUIEHUSI M BOCIMTAHUM YMEHMHM JEWCTBOBaTh IO 3aJaHHBIM aJITOPUTMaM,
COBEpIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATHh HOBBIE. B mpouecce pemieHus
3aJ]a4 — OCHOBOM yueOHOM! AESITEIbHOCTH Ha YPOKax MaTEMaTUKU — Pa3BUBAIOTCS
TaK)Ke TBOpUECKas M MPUKJIaJHasi CTOPOHbBI MBILIUIECHUS.

OOyueHre MaTeMaTUKE TaeT BO3MOXKHOCTH pa3BHBAaTh Yy OOYYaIOIIUXCS
TOUHYIO0, pPallMOHAIbHYI0 U WH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hambosee
MOJIXOJISIIINE SI3bIKOBBIC, CHMBOJIMUECKUE, TpauuecKkrue CpecTBa ISl BHIPAKEHUS
CYXJICHHUI 1 HATJSAHOTO UX MPEICTABICHHUS.

HeoOxomuMbpiM ~ KOMIOHEHTOM  OOmIeH  KYyJIBTYphl B  COBPEMEHHOM
TOJNIKOBaHWW  SABIAETCA  OO0mIee 3HAKOMCTBO C  METOJAAMH  TIO3HAHUSA
NEHCTBUTENBHOCTH, MpPEICTaBICHUE O MpEeIMETe W METOJax MaTeMaTHKH, HX
OTJAMYMNA OT METOJOB JIPYIMX €CTECTBEHHbIX M TyYMaHUTapHbIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MAaTEeMAaTUKU JJI PEUICHHs] HAyYHBIX M IPUKIATHBIX
3agad. Takum oOpa3zom, maTemaruyeckoe oOpa3oBaHHE BHOCHT CBOW BKJaJ B
(dbopMupoBaHue oO1IeH KyIbTypbl YEIOBEKA.

N3ydyeHne MaTeMaTHKU Takke CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
4eJI0OBeKa, MOHMMAHHUIO KpacoTbl M M3ALIECTBA MATEMATUYECKUX PACCYXKACHUMH,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

Koppekimonno-pa3BuBaromnii IIOTEHIM A y4eOHOTO npeaMerTa
«MaTremaTHKa» COCTOMT B OOECIEYCHHH BO3MOXKHOCTEU [JIsl TPEOAOTICHHS
CIEAYIOMINX CHEU(PUUIECKUX TPYTHOCTEH CIa00BUIAIINX 00YUarOITUXCS:

. (dbparMeHTapHOCTh WM WCKAKEHHOCTh MPEICTABICHUN O peabHBIX
00BEKTaX U MpOLECcCax;

. HEJI0OCTAaTOYHOCTh HEOOXOAUMBIX CBEJICHUN 00 OKPY>KAIOIIEM MUPE;

. HEJOCTAaTOYHOCTh  COLMAJBbHOIO  ONbITa M, KakK CJEJICTBUE,

HEBO3MOKHOCTh YCHIEITHOTO (POPMUPOBAHUS Psi/ia OHATHIA, PEIICHUS CIOKETHBIX U
IIPAKTUKO-OPUEHTUPOBAHHBIX 33144,

. TPYJIHOCTH BOCHpUATHS Tpaduueckod WHGOPMAIMH W BBIMOIHEHUS
T00BIX Tpadudeckux padoT, 3aMeIJIeHne TEMTIA BBITIOJHEHUS TOCTPOCHU;

. 3aMeJIeHue TeMIa U CHUKEHUE CKOPOCTH BBITIOJIHCHUSI TTHCHbMEHHBIX
pabor.

[Ipeomonenre yka3aHHBIX TPYAHOCTEH JTOJDKHO OCYIISCTBIIATHCS Ha KaKIOM
ypOKE YyUYWTEelIeM B TPOIeCCEe CMeNraibHO OPTraHM30BAaHHOW KOPPEKIIMOHHOU
paboThI.

esan u3yyenus yueOHoro npeamera «MaremaTuka»

[IpuoputeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kiaccax sBISIIOTCS:

(opMupOBaHUE EHTPATbHBIX MATEMATUYECKUX MOHATUH (YUCIIO, BEIUYUHA,
reoMeTpuyeckas purypa, nepeMeHHas, BepOsTHOCTh, (DYHKIHS ), 00€CTIEUNBAFOIIIIX
IPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh  MATEMaTHUECKOro  00pa3oBaHUs
00y4JaroImXcs;



MO/IBEICHUE OOYYaIOMMXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MaTHUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH O0IIel KyJIbTypbl YEJIIOBEUECTBA;

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATENIbHON  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIIICHUS, UHTEpPECa K U3YUCHUIO MaTEeMaTHUKHU;

dbopmupoBanre (HYHKIIMOHAIBLHON MaTeMaTH4YeCKOW TpaMOTHOCTH: YMEHHS
pacrio3HaBaTh ~ MPOSIBIICHUS. ~ MAaTeMAaTUYECKUX  MOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd H  3aKOHOMEPHOCTEH,
bopMyIHpOBaTh WX HA SI3bIKE MAaTEMATUKHA M CO3/1aBaTh MaTEMaTUIECKUE MOJICIH,
MPUMEHSITh OCBOCHHBI MaTEMaTUYECKUW ammapar JJisl pPelIeHUs] TMPaKTUKO-
OpPUCHTUPOBAHHBIX 3a/lady, WHTEPHOPETUPOBATL U  OIEHUBATh MOJYYCHHBIE

pe3yibTaThl.

Koppekunonnsle 3a1auu:

. Pa3BuTue 3pUTENBHOrO, OCA3aTEIBHO-3pUTEIBHOTO M CIyXOBOTO
BOCIIPUSATHS.

. Pa3BuTre npon3BOJIBHOIO BHUMAaHUS.

. Pa3BuTre u KOppeKIUs NaMsTH.

. Pa3Butne W KOpPpEKLUS JIOTMYECKOTO MBIIIIEHUS, OCHOBHBIX
MBICJIUTEIbHBIX ONEPALIHA.

. [Ipeoionenrie HHEPTHOCTH MCUXUYECKHUX MTPOLIECCOB.

. Pa3BuTre nnanorndyecko 1 MOHOJIOTHYECKOU PEUH.

. [Ipeononenue BepOanu3ma.

. dopMUpOBaHUE HABBIKOB 3PUTENIBHOTO, OCS3aTEIbHO-3PUTEILHOTO U
CJIIyXOBOTO aHAJINA3A.

. Pa3BuTHe HaBBIKOB OCS3aTEIbHO-3pUTENILHOTO OOCIEOBaHUS U

BOCITPUSTHUS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX ) pelbe(HbBIX N300paKeHUN
MPEIMETOB, KOHTYPHBIX H300paXKEHUN T€OMETPUIECKUX (PUTYD U T.II.

. dopMupoBaHUE YMEHHUS BBHINOJHATH TMPU TOMOIIM YEPTEIKHBIX
WHCTPYMEHTOB TE€OMETPUUYECKHE MOCTPOCHHUsI, MOCTPOCHUE TrpaduKoB (PYHKITUH,
JMarpaMM 4 T.11.

. dopMUpoBaHUE YMEHHS YUTATh IBETHHIE (MJIM KOHTPACTHBIC, YEPHO-
oenbie) penbedHble TpadUKU dDIEMEHTApHBIX (PYHKIUH Ha KOOPAMHATHOMN
TUTOCKOCTH.

. OOyyenue mpaBwiaM 3aldCU  MaTeMaTUYecKux  (Gopmyn
CHeMaTbHBIX 3HAKOB.

. OOyuenue mprueMam Mpeoopa3zoBaHUsl MAaTEMaTUIECKUX BBIPAKEHUM.

. CoBeplICHCTBOBAHUE CIELHAIBHBIX MPUEMOB OO0CIEIOBaHUS U
U300paKeHUs U3y4aeMbIX OOBEKTOB.

. ®opMupoBaHUE, YTOYHEHHE WM KOPPEKIUS NPEICTAaBICHUNA O
MpEeIMETaX U MPOLECCaX OKPYKAIOWIEN AEUCTBUTEIIBHOCTH.

. @®opMUpOBaHME M COBEPLICHCTBOBAHME YMEHHS pAaCIO3HABaTh

CXOJIHBIE IPEAMETHI, HAXOAUTbH CXOIHBIE U OTINYUTEIIbHBIC TPU3HAKH TPEAMETOB U
SBJICHUH, UCIIOJIb3YSl COXPAHHBIE aHAIU3ATOPHI.
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° (DOPMI/IpOBaHI/Ie N COBCPHICHCTBOBAHUC YMCHHA HAXOJUTH ITPUIUHHO-
CIICACTBCHHBIC CBA3H, BBIACIIATH I''IaBHOC, O606HI&TI>, JACJIaTb BBIBOJBI.

. CoBepIlIeHCTBOBAaHUE HABBIKOB BEPOAIbHOM KOMMYHHUKAITUH.

. CoBepIICHCTBOBAaHUE YMCHHUS IPUMCHATH HEBEpOANbHBIC CITOCOOBI
oO01IeHU.

. Pa3BuTre MeaKoit MOTOPUKHU U 3pUTEIHLHO-MOTOPHON KOOPIUHAIINH.

. CoBepIlICHCTBOBAHUE  YMEHHUS  3PUTEIBHONM  OpPUEHTUPOBKH B
MUKPOIIPOCTPAHCTBE.

. dopMUpoBaHUE PAIMOHAILHOTO TMOAXOJa K PEHICHUI0 YYEOHBIX,

OBITOBBIX U TPO(ECCHOHATBHBIX 337ad, Pa3BUTHE AHATUTUKO-TIPOTHOCTUYECKHUX
YMEHHU U HABBIKOB.

Anrebpa sBISETCS OJAHUM M3 OIMOPHBIX KYypCOB OCHOBHOHW IIKOJBI: OHA
o0ecrieunBaeT M3y4eHHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS POIOJKEHUS] 00pa30BaHus
U B NIOBCEIHEBHOM *U3HU. Pa3BuTHe y 00yyaromuxcsi HayyHbIX MPEACTAaBICHUN 0
IPOUCXOXKIEHUU U CYIIHOCTU anreOpanyeckux abcTpakiui, crnocode OTpaxeHHs
MaTEeMaTUYECKON HAyKOW SIBJIEHMH M TPOIECCOB B IMPHUPOJE U OOIIECTBE, POJIU
MaTEeMaTUYECKOr0 MOJEIMPOBAHMSA B HAay4dHOM IIO3HaHUM U B MPaKTUKE
cioco0cTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAaUY€CTB MBIILUICHUS,
HEOOXOJUMBIX JUIsl aJanTallid B COBpeMEHHOM Lu(poBoM obiiectBe. M3yuenue
anreOpbl €CTECTBEHHBIM 00pa3oM 00€CleYMBAET Pa3BUTHE YMEHHS HAOII0JaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaeHus. OCBoeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroOMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PacCyXIeHus, 0000IIeHNe 1 KOHKPETU3AIHNI0, a0CTparupoBaHue u
ananoruto. OOydeHume  anrebpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEAITEIbBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pellieHre 3a/1a4 €CTeCTBEHHBIM 00pa3oM SBIISIETCS peain3alueil JesTelIbHOCTHOTO
MPUHITUIIA O0yUeHHUS.

B crpykType mporpamMmbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJbI
OCHOBHOE MECTO 3aHMMAIOT COJIEP)KaTelIbHO METOoAuYecKue TuHuM: «YHucna u
BBIUHCIICHUS»; «AnreOpanueckue BbIpaXEHUs»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynakuny. Kaxknas u3 3TUX cofepKaTeIbHO-METOANYECKUX JTUHUI Pa3BUBACTCS
Ha TPOTSHKCHUHM 4YeThIpEX JIeT W3Y4YCHHs Kypca, eCTECTBEHHBIM 00pazom
NepeTIeTasICh U B3aUMOJICHCTBYsI C IPYTHUMHU €ro JMHUSMU. B X071e nzydenus Kypca
O0yJaroIUMCsl TIPUXOIUTCS JIOTUYECKU PACCYXKIaTh, HCIOIH30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK. B CBSI3U C 3THM 11€7IeCO00pa3HO BKIIIOYUTH B MPOTPAMMY
HEKOTOpPBbIE OCHOBBI JIOTHKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/eibl
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB yHHMBEpPCaJIbHOI'O MAaTEMaTHYECKOro s3blka. TakuMm 00pa3oM, MOKHO
yTBEpXAaTh, UYTO COJEP)KATEIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCSA €ro MHTErPUPOBAHHBIN XapakTep.

Copepxxanne nuHUM «Yucna W BBIUMCICHUS CIYXKUT OCHOBOWM IS
JAIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
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JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHA O YMCJIE B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAJIbHBIMU
U HUPPALMOHAIBHBIMM  YHUCIaMH, (OPMUPOBAHHMEM  MPEACTABICHUH O
JNEHUCTBUTENLHOM 4HCJE. 3aBEpIICHUE OCBOCHHS YMCIOBOW JIMHUM OTHECEHO K
CTapuieMy 3BEHY 00I11ero 00pa30BaHusl.

Copepxanue JByX anreOpaueckux JHUHUA —  «Ajnredpanueckue
BBIpOXKECHUS» U «YPaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (HDOPMHUPOBAHHIO Y
00y4aroluxcss MaTeMaTHYECKOro armapara, HeoOXOJUMOTO JUIsl pelleHHs 3aaa4
MaTEeMaTHKH, CMEXHBIX MPEIMETOB M MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7ad. B
OCHOBHOM WIKOJIE Yy4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIp&KEHH. AnreOpa JEMOHCTPUPYET 3HAYEHUWE MATEMaTUKH Kak s3bIKa s
NOCTPOEHUSI MATEeMAaTHYECKUX MOJIEei, ONMCaHUsl MPOLIECCOB M SIBJICHUU
peanbHOrO Mupa. B 3a1aun oOyuenus anreOpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIIsl OCBOEHUS Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU  JEIYKTUBHBIX  PacCyXICHUU.
[TpeoOpa3oBaHue CHMBOJIBHBIX ()OPM BHOCUT CBOM CHEIU(PUYECKHI BKIaa B
pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanue GyHKIIMOHAIBHO-TpaUUECKOM TMHUN HALleJIEHO Ha NOJTyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTU4ecKOW MOJeiH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUM B IPUPOE U
oOmecTBe. M3ydyeHune 3Toro matepuana CocOOCTBYET Pa3BUTHIO Y 00YYaIOIIUXCS
YMEHUS UCTOJb30BATh PA3JIMYHbIE BbIPA3UTEIbHBIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Crnenys npeactaBieHHON pabodeil mporpamme, HaUMHAs C CEIbMOTO Kjacca
Ha YypOKax Te€OMETpUU OOydYaromMiics YYUTCS NPOBOAUTH JOKa3aTeIbHbIE
paccyX/IeHus, CTPOUTH JIOTMYECKHE YMO3aKJIIOUEHHs, JO0Ka3blBaThb HCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IPOBOJIUTH PACCYKIECHUS «OT
IPOTUBHOTO», OTJIMYaTh CBOMCTBa OT MPHU3HAKOB, (OPMYJIUPOBATH OOpaTHBIE
yrBepxaeHus. OOydarolmuiicsi, OBIAAEBIINNA HCKYCCTBOM pacCykaaTh, Oynaer
IPUMEHSATD €r0 U B OKPY’KaIoIel )KU3HHU.

Lenbto n3ydyeHUus reOMETPUH SBIISIETCS UCMOIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U TPAKTUYECKUX 3aa4, BCTPEUAIOIINXCS B
peanbHOM ku3HU. OKOHYMBIIMN KypC T€OMETPUU OOYYaIOIUNCS JTOJKEH OBITh B
COCTOSIHUM ONPENETUTh T'€OMETPUYECKYl0 (Urypy, OMHUCATh CIOBAMU JAHHBIN
YepTeK WIA PHUCYHOK, HANTH IUJIOMIAAh 3€MEJbHOTO YYacTKa, pacCyuTaTh
HEO0OXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Ka0essi Uiii TpeOyeMble pa3Mephl rapaxa
JUIsL aBTOMOOUJISl. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAs JUHUS B
W3Y4YEHUU T€OMETPHUH B ILIKOJIE.

Yuurento peKOMEeHIyeTcs MoA0UPATh 3a/1a4K MPAKTUIECKOTO XapaKkTepa AJis
paccMaTpUBAEMBbIX TEM, YUUTh JETEH CTPOUTh MATEMAaTUYECKUE MOJEIN PEATbHBIX
KU3HEHHBIX CHUTyallud, MPOBOJWUTH BBIYHUCICHUS M OLEHUBATh aJeKBAaTHOCTb
NOJIy4eHHOr0 pe3yipTaTa. KpalilHe BaXKHO NOJYEPKHUBATH CBSI3M T€OMETPUHU C
JIPYTUMH npeaMeTamu, MOTHBHUPOBATh UCIIOJIb30BaTh onpeaeaeHus
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reOMETpUYECKUX (UTYP M MOHATUN, JEMOHCTPUPOBATH MPUMEHEHHE MTOTYYECHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«Bektopb», «TpUroHomMeTpuyeckue COOTHONICHHS», «MeToj KOoOpAMHAT» W
«Teopema Iludaropay.

B coBpemenHOM 1IUPPOBOM MHUpPE BEPOSITHOCTD U CTATUCTUKA NMPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
X poJid B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJOMy 4delloBeKy. Bospacraer umcio
npodeccuit, Mpu OBIAICHUN KOTOPBIMU TpeOyeTcst Xopoliasi 6a30Basi MOArOTOBKA B
001acTU BEpOSTHOCTU U CTATUCTUKHU, TaKasi MOJTOTOBKA BaXKHA JJISI MPOIOJKEHUS
00pa30BaHMs U I YCIEITHON MPOo(ecCoHaTbHON Kapbephl.

Kax11p1i1 4e0BEK NOCTOSHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIMXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIMMO B TOM YHUCIIE XOpouio chopMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

MMeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(HOpPMHpPOBATH Y
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOUYAIOUIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTaBIISIIOLIE YMEHHE  BOCIPUHHUMAaTh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapAaKTE€p MHOTHX pPEAIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHIMIaMU cO0pa, aHAIM3a U IIPEICTABIICHUS JAHHBIX U3 Pa3JIMYHBIX Cep KUZHU
00l1IeCTBa ¥ TOCYIapCTBa MPHUOOIIAET 00YUaAIOIMIMXCSI K OOLIECTBEHHBIM HHTEPECAM.
N3yyeHne OCHOB KOMOMHATOPUKH pPA3BUBAET HABBIKM OpraHu3aluu nepedopa u
MOJICYeTa YKClia BAPUAHTOB, B TOM YMCJIE, B MPUKIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C
OCHOBaMHM Teopuu TIpadoB co3gaeT MareMaThuyeckuit (QyHAaMeHT s
(bopMHpOBaHUS KOMIETEHIIUI B 00J1aCTH HHPOPMATUKH U LIU(PPOBBIX TEXHOJIOTUH.
[TomuMO »TOro, HpU H3YYEHHHM CTATUCTHUKU M BEPOSATHOCTH 0OOTaIaroTCs
IpeJCTaBICHU O0YyYarolIMXcs O COBPEMEHHOW KapTUHE MHpa U METOJax €ero
uccienoBanusi, (GOPMHUPYETCS TMOHMMAHUE POJM CTATUCTUKA KaK HCTOYHHMKA
COIMAJIbHO 3HAUYMMOW WMH(OpPMAIMK U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIUICHUSL.

B cooTBeTcTBHM C JaHHBIMH TEISIMU B CTPYKTYpE HPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHMKa» OCHOBHOW IIKOJbI BBIJAEICHBI CIETYIOLINE
coJiep>KaTesibHO MeToaudeckue JnHuu: «lIpeacraBieHue JaHHBIX U onHcaTelbHas
CTaTUCTHKa»; «BeposTHOCTbY; «DJeMEeHThl KOMOWHATOpuku»; «BBelneHue B
Teoputo rpadoBy.

Conepxanue nuHuM «IIpeacraBieHne TaHHBIX U OMKCATeNIbHASI CTATUCTHUKAY
CITY’KUT OCHOBOM /1711 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ MH(OPMALIUEH: OT YTCHUS
Y MHTEpHpeTauud WH(popManuu, IpeICTaBIeHHON B TaONMIlax, HA AMarpaMmMmax u
rpadukax g0 cOopa, MpENCTaBICHUS W aHAIW3a JAHHBIX C HMCHOJb30BAaHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
OOy4aroluecss y4arcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIATh,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IIPOLECCHI.
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NHTynTHBHOE NMpENCTaBIEHUE O CIyYalHOW M3MEHYMBOCTH, MUCCIEIOBAHUE
3aKOHOMEPHOCTEM M TEHICHLIMW CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUIS
U3Y4YEHUS TEOPUU BEPOSATHOCTEN. bonpnioe 3HaueHne 31€Ch UMEIOT MPAKTUYECKUE
3aJ1aHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTU BBOJUTCS KAaK Mepa MPaBIONOAOOMS CIIy4ailHOTO
cobpiTus. [lpym m3ydeHunum Kypca oOyyarolmIMecsi 3HAKOMATCA C IMPOCTEULIMMHU
METONAMM  BBIYMCIICHHS BEPOSATHOCTEH B CIYYaWHBIX 3KCIEPUMEHTaX C
PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU MCXOJAMH, BEPOSATHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh U pelIaTh Oosee CIOoXHBbIE 33hadu. B Kypc BxomsT
HayaJbHbIE IIPEACTABICHHUS O CIy4alHBIX BEIMYMHAX M HMX YHUCIOBBIX
XapaKTePUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO O0YYarOIIUXCS C
MHO>KECTBAMU M OCHOBHBIMH OIIEPALMSAMH HaJ MHOYKECTBAMHU, PaCCMATPUBAIOTCS
IIPUMEpPBI IIPUMEHEHUSA Ul pELICHUs 3aad, a TaKXKe HCIIOJIb30BaHUS B JIPYTHUX
MaTEeMaTHUUECKUX Kypcax U yueOHBIX MpeaMETax.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

VYyebnbiii mpenmer «MaTeMaTuka» SBISETCA 0053aTeIbHBIM MPEIMETOM Ha
JTAaHHOM ypoBHe oOpazoBaHus. B 5-9 knaccax (Bapuant 1 AOOIT OOO) y4yeOHbIN
npeaMmet «MareMaTukay TPaJuIMOHHO U3y4aeTCs B paMKax CIEIYIONUX yU4eOHBIX
KypcoB: B 5-6 kiaccax — kypca «Maremarnka», B 7-9 kiaccax — KypcCOB
«Anrebpa» (BKIOYash DJIEMEHTbl CTAaTUCTUKA W TEOPUU BEPOSTHOCTEH) W
«I'eometpusi». Hacrosimieil mporpaMmoil BBOAMTCS CaMOCTOATENbHBIN y4eOHBIH
Kypc « BeposiTHOCTbh M CTaTHCTHKAY.

B 5—10 xnaccax (Bapumant 2 AOOII OOOQO) y4eOHBIA TpeaMeT
«Marematuka» TpaAUILIMOHHO U3y4aeTcs B pAMKaX CIEAYIOIINX YYEOHBIX KypCOB: B
5-6 kmaccax — kypca «Martematuka», B 7—10 kimaccax — KypcoB «Auredpar»
(BKJTFOUAs DJIEMEHTHI CTATUCTUKU W TEOpuUU BeposiTHocTel) u «['eomerpusy.
Hacrosmeir mporpamMMoii  BBOAMTCS  CaMOCTOSTENIBHBIM ~ Y4eOHBIH  Kypce
«BeposITHOCTh U CTATUCTUKAY.

Mecto yyeOHOro Kypca «MaremaTuka» B y4eOHOM ILIaHe.

Cormacao yueOHomy mmiany (Bapuadnt 2 AOOII OOO) B 5-6 kmaccax
M3y4aeTCsd WHTETPUPOBAHHBIA mpeaMer «Maremartnka», KOTOPBIM BKIIKOYAET
apu(pMeTHYeCKUii MaTepHall U HarJISIAHYI0 TEOMETPUIO, & TAKKE MPONEACBTUYECKUE
CBEJICHUSI U3 anreOpbl, JIEMEHTHl JJOTUKM M Hayalla OMUCATEIbHOM CTaTHCTHUKHU.
Hacrosimieit nmporpamMmoii npeaycMaTpuBaeTcsl BblCJICHHE B y4eOHOM IUIaHe Ha
M3y4yeHHEe MaTeMaTUKu B 5-6 kjaccax 5 y4eOHBIX YacOB B HEACIIO B TEUCHUE
Ka)XJI0ro rojia o0y4eHus.

MecTo yueOHOro Kypca «AJiredpa» B y4eOHOM ILJIaHe.

Cormacao yuyebnomy many (Bapuant 2 AOOII OOO) B 7-10 xmaccax
u3ydaercsi yueOHbI Kypc «AnreOpa», KOTOPbIN BKIIOYAET CIEAYIONINE OCHOBHBIE
pazzaensl coaepkaHus: «Hucna u BBIYUCICHUN», «ANre0OpanyecKue BBHIPAKEHUSY,
«YpaBHEHHUS U HEpaBeHCTBa», «DyHKIMU». B COOTBETCTBUM C Y4eOHBIM IIAHOM
(BapuanT 1 AOOIT OOO) Ha u3ydenne yuebHOTO Kypca «Anredpa» ¢ 7 mo 9 xiacc
OTBOJIUTCS HE MEHEE 3 4acoB B HEJIEII0, BCETO 3a TpU rojaa o0ydeHus — 238 4acos.
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VYueOnsiii muian (Bapuant 2 AOOIT OOO) Ha nzyuenue anreOpsl B 7 Ki1acce OTBOAUT
He MeHee 3 yueOHBIX 4acoB B Hellelto, B 8, 9, 10 kiaccax He MeHee 2 yueOHBIX YacoB
B TEYCHUE KAXKIOro roja 00yueHus, BCETo 3a YeThipe roga ooyueHnus He menee 306
yueOHbIx 4vacoB. [Ipu peanuzanuu Bapuanta 2 AOOII OOO o6pazoBaTenbHBIM
opraHuzanusM pekomenayercs B 8-10 kiaccax yBETWYUTh KOJIMYECTBO YacCOB,
OTBOJIMMBIX Ha M3y4YeHUE Y4eOHOro Kypca «Anredpa» 10 TPEX 4acoB B HEJEINIO 3a
CYeT YacoB 4YacTH, (HOpPMUPYEMON Y4YaCTHUKAMH OOpa30BATEIbHBIX OTHOIICHHM
y4eOHOTO IJIaHa.

MecTto yuyeOHOro kypca «I'eomeTpus> B y4eOHOM IJIaHe.

CornacHo yuebHomy manHy (BapuanT 2 AOOITI OOO) B 7-10 kmaccax
uzydyaercsi ydeOHbI Kypc «l'eoMeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOLIUE
OCHOBHBIE pa3fenbl coaepkanusd: «['eomerpuyeckue QUIrypsl U HUX CBOHCTBAY,
«M3MepeHne TeOMETpUYECKUX BEIMYMUH», a Takke «/lekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BeKTopsl», «/IBrxkeHus miaockoctu» U «lIpeodbpazoBanus mogoous».
B coorBercTBUM ¢ yueOHbIM TuiaHoM (BapuaHT 1 AOOII OOO) na u3ydyeHue
yuebHoro kypca «['eomeTpusi» Ha 0a30BOM YpOBHE ¢ 7 10 9 KjacC OTBOAMUTCS HE
MeHee 2 4acoB B HEJIEINIO, BCETo 3a TpU roja o0yueHus — 204 yaca. YueOHbIHN IU1aH
(Bapuant 2 AOOII OOO) na uzyuenue reomeTpuu B 7-10 Kiaccax OTBOJUT HE
MeHee 2 yueOHBIX 4acOB B HEJIENI0, BCETO 3a YEThIpE rojia 00yueHust He MeHee 272
y4eOHBIX YaCOB.

MecTo yueOHOro Kypca «BeposiTHOCTh M CTATHCTHKA» B Y4eOHOM ILIaHE.

B ocHoBHOU mIKoNEe u3ywyaercs Kypc «BeposTHOCTH M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3zaeinsl: «lIpencraBienne 1aHHbIX U OMUCaTeIbHASI CTATUCTUKAY;
«BepoarHocTh»; «neMeHThl KOMOUHATOpUKNY; «BBeneHue B Teopuro rpadony.
CornacHo yuebHoMy 1any (BapuanT | AOOIT OOO) Ha u3ydyeHue JaHHOro Kypca
orBoauTcsa 1 yueOHbI yac B Henenmo B 7—9 knaccax, Bcero 102 y4yeOHbIX yaca.
CornacHo yue6HoMy 11any (BapuanT 2 AOOIT OOO) Ha u3ydeHue TaHHOTO Kypca
otBoauTcs 1 yueOHbIN yac B Heaenmo B 8—10 kiaccax, Bcero 102 yueOHbIX Haca.

Oco0eHHocTu pacnpenejieHuss y4eOHOro Marepuaja. Y4eOHbIH Kypc
«MaremaTukay.

Pacrnpenenenue mporpaMMHOr0 Matepualia yueOHOro Kypca «MaremaTtuka»
B AOOIT OO0 mexnay nByms rogamu o0yuenus coorserctyet [10OOIT OOO.

Oco0enHocTu pacnpenejieHuss y4eOHOro Marepuaja. Y4eOHbIH Kypc
«AJiredpar».

Pacnipenenenue mporpaMMHOro mMaTepuasia ydyeOHOro kypca «Ainredpa» B
AOOIT OOO (Bapuant 1) coorBerctByeT ITOOIT OOO.

[IporpammubIil Matepuan yuyeOHoro kypca «Anreopa» B AOOII OO0
(BapuanT 2) pacnpenensiercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue
coJiepKaHusl yu4eOHOro Kypca OOYCJIOBJIICHO MOTPEOHOCTBIO B JIOMOJTHUTEIHLHOM
BPEMEHH, HEOOXOJUMOM JJI W3YyYEHHs MaTepuaja, BbI3bIBAIOIIETO Y CIEMbIX
oOydJarommxcst 0coObIe 3aTPyOHEHUsS, a TakKe IS pa3BUTHS Y HUX
KOMIICHCATOPHBIX ~ CIOCOOOB  ACMCTBHIM W JajbHemero oO0ydeHus Hx
UCITOJIb30BAHUIO.

1. 7 xknacc: uzyuenue marepuana 7 kiacca [IOOIT OOO, u3 kotoporo riaBa
«CucTeMsbl JINHEWHBIX YPaBHEHUI» IEPEHOCUTCS B 8 KJ1acc.
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2. 8 KJ1acc: u3yueHue NepeHeceHHon u3 7 kiacca riaaBbl « CUCTEMBI IMHEUHBIX
ypaBHeHMi» u Matepuana 8 kiacca [IOOIT OO0, u3 koToporo riiaBsl «KBagpaTHbie
ypaBHeHUs», «HepaBeHcTBa», «CTeneHb C LENbIM MoKa3aTeeM» MepeHocsaTcs B 9
KJ1acc.

3. 9 kyjacc: u3ydyeHHe MepeHeceHHbIX M3 8 Kkiacca rnaB «KBampaTHbie
ypaBHeHUs», «HepaBeHcTBa», «CTeneHb ¢ IeNbIM MoKa3aTeaemM» U maTtepuana 9
kiacca [TOOIT OOO, u3 kotoporo rnassl «KBanpatusiii TpexuneH. KBagpatnunas
GyHKUHS», «YpaBHEHUS U HEPABEHCTBA C OJHOW MEPEMEHHON», «YpaBHEHHUS H
HEPAaBEHCTBA C JBYMsI NEPEMEHHBIMH», «ApUPMETHUECKas W TeOMEeTpUUecKas
nporpeccun» nepenocurcs B 10 knacc.

4. 10 knacc: mpomomxkeHue uzydeHus: marepuana 9 knacca [IOOIT OOO;
000011I€eHHE U CUCTEMATU3aIs 3HAHUI IO KypCy aireopbl OCHOBHOW LIKOJBI.

Oco0eHHOCTH pacnpeaeieHusi y4eOHOro marepuasa. Y4eOHbIH Kypc
«I'eomerpus».

[Iporpammusblii Matepuan ydebHoro kypca «['eomerpus» B AOOII OOO
(BapuanT 2) pacnpenensiercs Ha 4 rona: 7, 8, 9, 10 knaccel. Ilepepacnpenenenue
CoJepKaHusl y4eOHOTo Kypca OOYCJIOBJIEHO MOTPEOHOCTHIO B JIOMOJHUTEIBHOM
BpEMEHHU, HEOOXOJIMMOM IS H3y4YeHHUs MaTepuaia, BbI3BIBAIOIIETO Y CIEMBIX
oOydJarommxcss 0coOble 3aTpyJHEHUs, a TakKe U1 pa3BUTUS Y HUX
KOMIICHCAaTOPHBIX ~ CHOCOOOB  JAE€MCTBMM UM JajbHeiimero oOydeHus HX
M CITOJIb30BAHUIO.

1. 7 knacc: okoHyaHue TeMbl « COOTHOLIEHUSI MEXAY CTOPOHAMU U YIIIAMH
TpeyroyibHuKa» (moarema «llocTpoeHHne TpEeyroibHUKA MO TPEM 3JIEMEHTam»)
MIEPEHOCUTCA B 8 KJIacc.

2. 8 kimacc: okoHuaHue TeMbl «llogoOHBIE TpeyroibHUKWY (TOATEMA
«COOTHOIIEHUSI MEXAY CTOPOHAMU U YIJaMU MPSMOYTOJIBHOTO TPEYTOJIbHUKA)
nepeHocuTes B 9 Kiacc.

3. 9 knacc: Tema «COOTHOIIEHUS! MEXIY CTOPOHAMH U YIJIAMU TPEYTOJIbHHKA.
CkansipHoe poU3BeJIEHHE BEKTOPOB» NepeHocutes B 10 kiacc.

4. 10 knacc: npogoipkenne nzydenue Mmarepuana 9 kiacca [IOOIT OOO.

Oco0enHocTu pacnpenejieHuss y4eOHOro Marepuaja. Y4eOHbIH Kypc
«BepoATHOCTH M CTATHCTHKAY.

Pacrnpenenenue nporpaMMHOro Matepuaia yueOHoro kypca «BeposaTHocTh
cratuctuka» B AOOII OOO cootBerctByer 1IOOII OOO, HO uU3ydeHue Kypca
HauMHaeTcs He ¢ 7, a ¢ 8 Kiacca.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
MHNPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA3OBAHUS

JIn4yHOCTHBIE pe3y/IbTaThl

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO MpeaMera
«MartemaTHKay» XapaKTepU3yIOTCs CIEIYIOIINM 00pazoM.

Ilampuomuueckoe eocnumanue: TPOSABICHHE HHTEpECA K MNPOLUIOMY H
HACTOSIIIIEMY POCCUICKONM MAaT€MAaTHKH, HEHHOCTHOE OTHOIICHHE K JTOCTHXKEHHSIM
POCCUMCKMX MAaTeMaTUKOB M POCCHUHWCKOM MAaTeMaTHYeCKOW IIKOJIBL, K
UCIIOJIb30BAaHUIO ATHX AOCTHKEHUN B JPYTUX HAyKax M MPUKIAJHBIX chepax.
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I'padxcoanckoe u 0yxo8HO-HpascmeeHHoe 6oCnumaHue. TOTOBHOCTh K
BBITIOJIHEHUIO 00S13aHHOCTEN TpakIaHNHA U peain3al[iu €ro Mpas, MPeICTABICHUE
0 MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEIyp TPaKIAHCKOro 00IecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTh K
OOCYXXJIEHUIO 3THYECKUX MpOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTHXKEHUM HayKH, OCO3HAHME Ba)KHOCTU MOPAIbHO-3TUYECKUX MPHUHIUIIOB B
JEeATEIbHOCTH YUEHOTO.

Tpyoosoe 6ocnumanue: YCTaHOBKA Ha aKTHBHOE Yy4YaCTHE B PEUICHUH
NPAKTHUECKUX 3a/lad MaTEeMaTHYeCKOW HalpaBICHHOCTH, OCO3HAHUE Ba)KHOCTU
MaTEeMaTHYeCKOrO0 OOpa30oBaHHs HAa MPOTSHKEHUU BCEH JKU3HH IS YCIEHIHON
npo(hecCHOHANBPHOM  ACSITENPHOCTH M Pa3BUTHE HEOOXOIWMBIX  YMEHUM;
OCO3HAHHBINA BHIOOP M MOCTPOSHUE MHIWBUIYATbHOW TPACKTOPUU OOpa30BAHUS H
KU3HEHHBIX IIJIAHOB C YU4ETOM JIMUYHBIX HHTEPECOB M OOIIIECTBEHHBIX TOTPEOHOCTEH.

Ocmemuyeckoe  ocnumanue: CIOCOOHOCTb K  SMOLMOHAIBHOMY U
ACTETUYECKOMY BOCHPHUATHUIO MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, pEIICHUH,
paccyXJAeHMIi; yMEHHE BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu  Hayuno2o noswawus: ~OPUEHTAUUs B  JCATEIBHOCTH HA
COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSA YEJIOBEKA, IPUPOABI U 0OIIECTBA, IOHUMAaHUE MaTEMaTUYECKOM HAyKH KaK
cepbl YeIOBEYECKOW NEATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH JIst
pa3BUTHS UMBUJIU3AIMN; OBJAJICHUE SI3BIKOM MAaTeMaTUKH W MaTeMaTHYeCKOU
KyJbTYpOH Kak CpPeICTBOM TO3HAHMS MHUpPA; OBIAJCHUE MPOCTEHIINMU HABBIKAMU
UCCIIEIOBATENLCKOMN IeATeTbHOCTH.

Qusuueckoe 6ocnumanue, Qopmuposanue  Kyibmypvl 300pP06bsl U
IMOYUOHATLHO2O ON1A20NO0NYYUs: TOTOBHOCTh IPUMEHITh MaTeMaTHUYECKHE 3HAHUS
B MHTEpEcax CBOETro 3/0POBbs, BEACHHE 3J0POBOTO 00pasa >XKHM3HH (3A0POBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHIATUN U OTAbIXA, peryisipHas puznyeckas
aKTUBHOCTbH); CHOPMHUPOBAHHOCTH HaBbIKa pe(hIeKCUH, IPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOT0 K€ IpaBa JIpyroro 4eioBeKa.

DKonocuueckoe socnumarnue: OpUEHTALMSI HA IPUMEHEHHE MaTeMaTHYECKIX
3HaHUW IS pelleHus 3adad B OOJACTH COXPAHHOCTH OKpY)KAIOIIEH Cpelibl,
IUIAHUPOBAHMUS TOCTYNKOB M OICHKM HX BO3MOXKHBIX TIIOCJIEICTBUN ISt
OKpY>Karollel cpeibl; 0CO3HaHHE T100aJIbHOr0 XapaKkTepa SKOJOTHYECKUX MPodIemM
Y IIyTE€U UX PELICHUS.

Jluunocmuule pesynomamsi, obecneuusarowue adanmayuio 00yuaue2ocs K
UBMEHAIOUUMCSL YCIIOBUAM COYUATLHOU U NPUPOOHOU CPEOb:

° TOTOBHOCTh K JICWCTBUAM B  YCIOBHSX  HEONMPEACIEHHOCTH,
MOBBIIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO 1eATeIHHOCTb,
B TOM YHCJI€ YMEHHE YYUTHCS Yy APYTHX JIOACH, MpHOOpeTaTh B COBMECTHOMN
JeSITEIbBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUHU U3 OTIbITA IPYTHX;

° HEOOXOIUMOCTh (OPMUPOBAHUS HOBBIX 3HAHWW, B TOM YHCIIE
dbopMynupoBaHUe UIEH, TIOHATHS, THIIOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM YHCTIE
paHee HE U3BECTHBIX, OCO3HAHUE Je(PUIUTOB COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, TUIAHUPOBAHHUE CBOETO Pa3BUTHS;

° CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIIPUHUMATh
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CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKU U
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

CrnenuajbHble TUYHOCTHbIE Pe3yJIbTAThI:

° CIIOCOOHOCTh K OCMBICIICHHIO U JuddepeHnnanuy KapTuHbl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aluu;

° SMOLMOHAJIbHO-IIEHHOCTHOE OTHOUIEHWE K OKpYyXKalollled cpene,
HEOOXOJMMOCTH €€ COXPAHEHHS U PAIlHOHATBHOTO UCIIOIB30BaAHUS;

° yMeHue (OPMHUPOBATH 3CTETUYECKHUE UYYyBCTBA, BIICUATICHHS OT
BOCIIPUATHS IPEAMETOB U SBJICHUN OKPYKAOLIEr0 MUPA;

° TOTOBHOCTH K OCO3HaHHOMY BBIOOPY JajbHEHIIEH MpoQecCHoHaTbHON

TPACKTOPHUU B COOTBCTCTBHUU C COOCTBEHHBIMH HHTCPCCaMH U BO3MOKHOCTAMMU.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS IPOTPaMMbl YUECOHOTO IpeaMeTa
«MareMaTHuka XapaKTepU3yIOTCs OBJIaJICHHEM YHUBEPCAITbHBIMH
MO3HABATEIbHBIMU  JCHCTBHSAMH,  YHHBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEWCTBUSMH M YHUBEPCAIBHBIMHU PETYJISATUBHBIMU JCHCTBUAMU.

YHuBepcaabHbIe NMo3HaBaTeJbHbIE JIecTBUS 00eCIeYnBarOT
dbopmupoBaHue 0a30BBIX KOTHHUTHMBHBIX IPOIECCOB OOydJaromuxcs (OCBOCHHUE
METO/JIOB  TO3HAHUSA  OKPYXKAIOIMIETO  MHpA; TNPUMECHEHHE  JIOTUYECKHUX,
HCCIIEIOBATENbCKUX ONepaluii, yMeHul padborath ¢ uHGopmaiuei).

ba3zoevie nocuueckue oeticmeus:

° BBISBIIATH M XapaKTepU30BaTh  CYIIECTBCHHBIC  MPU3HAKU
MaTeMaTHYeCKnX OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy TOHSTHIMU;
bopMyIMpOBaTh ONPEACIICHNS TOHIATHI, YCTaHABIMBAThH CYIIECTBCHHBIN MPU3HAK
Kiaccu(ukanyM, OCHOBaHMS It OOOOIIEHUS U CpPaBHEHHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

° BOCIIPUHUMATh, (GOPMYIHPOBATh M MPE0OPa30BBIBATH CY>KICHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
° BBISIBJIATH ~ MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U

npoTuBOpedrsi B (paKTax, MaHHBIX, HAOTIOJEHUSX U YTBEPXKICHUSAX; IMpEasiaraTh
KPUTEPUU JJIS BBISIBIICHUSI 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

° JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
° paszOupaTh J0Ka3aTeIbCTBAa MATEMAaTUYECKUX YTBEPKACHUM (TIpSIMbIE U

OT TPOTHUBHOTO), TPOBOAUTH CAMOCTOATEIHHO HECIOXKHBIC JIOKa3aTeIhCTBA
MaTeMaTH4eCKuX (aKTOB, BHICTpaMBaTh apTyMEHTAIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

° BBIOMPATH CIIOCOO pereHust ydeOHol 3a1a4u (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILIEHHS, BHIOMpPATh HaUOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

bazosvie uccneoosamenvckue oeucmesus:

° UCIIONIb30BaTh  BOMPOCHI KaK  HCCIIEJOBATENbCKUNA HMHCTPYMEHT
no3HaHus; (POpPMyIHPOBATH BOMPOCH, (GUKCHUPYIOLIME MPOTUBOPEUNE, MpolIemy,

14



CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

° MPOBOJUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECJIO>KHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEHN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKLYy COOOI;

° CaMOCTOATENBHO  (OPMYIUPOBATH OO0OOLIEHUST W  BBIBOABI IO
pe3yibTaTaM  MPOBEAEHHOrO  HAOJIOJIEHUs,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

° MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Paboma c ungpopmayueii:

° BBISBJISITh HEJJOCTATOUHOCTh U U30BITOYHOCTh MH(OpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

° BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

° BBIOMpATh (opMy TpeacTaBieHUs MHGOPMAIMK U WLTIOCTPUPOBATH
peraemMsbie 3a/1a4d CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHAIIUSIMU;

° OILICHMBATh HA/IEKHOCTH MH(GOPMAIIMH 110 KPUTEPUSIM, TTPEIIOKEHHBIM

YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

VYHuBepcainbHbIe KOMMYHUKATHBHbIe  JICHCTBUSA o0ecneunBaroT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYAIOIINXCS.

Obuwenue:

° BOCIIpUHUMATh W (HOPMYIHpPOBATh CYXACHHUS B COOTBETCTBUHU C
YCIOBUSIMU M IIEJIAIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY
3peHUs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOAY PEIICHUs
3aJa4, KOMMEHTHPOBATh TIOJYyYEHHBINA PE3yIIbTAT;

° B XO7Ie 0OCYXJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBbI, pelIaeMOl 3aJaul, BbICKA3bIBAaTh WU, HAICJIICHHbIE HA MOUCK
pEILIEHUs; COMOCTABIIATh CBOM CYXIEHHUS C CYXIEHUSMHU JPYTrUX YYaCTHHUKOB
nauanora, oOHapyXUBaTh Pa3IMuUEe M CXOACTBO IMO3UIMUI; B KOPPEKTHOH (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

° OPEJICTaBISITh  PE3yJNbTaThl  pEIIeHHs  3aJauyd, OKCIEPUMEHTa,
UCCIIEIOBaHMSI, MPOEKTa; CaMOCTOSITENIbHO BBIOMPATh (POpMar BBICTYIJICHUS C
y4€TOM 3aJ1ay MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

COTPYJIHUYECTBO:

° NOHMMAaTh W  HWCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW U
WHANBUAYAIbHON pabOThl TMpU peIIeHHH YYeOHBIX MaTeMaTHYeCKUX 3ajad;
NPUHUMATh 1€7h COBMECTHOM JESTENbHOCTH, IJIAaHUPOBATh OPTaHHU3AIUIO
COBMECTHOM palOThl, pacrpenensTb BUIbl padOT, AOrOBapHBaThCS, OOCYXKIaTh
MPOIIECC U PE3YNIBTAT PA00THI; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

° y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTel (0OCykaeHHs, 0OMeH
MHEHHUSIMH, MO3TOBBIE INTYPMBI M [p.); BBIIOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHS C JPYTMMH WIEHAMH KOMAaH[bI, OLICHHWBATH
KayeCcTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aMMOJCHCTBHUSL.
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VYHuBepcaibHbIe peryJJasiTUBHbIE ISHCTBHU 0oOecrneunBaoT (HopMHpOBaAHHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB TUYHOCTH.

Camoopeanuzayusi:

° CaMOCTOATENILHO COCTABJIATH IJIaH, aJTOPUTM PEIICHUs 3aauu (UiIH
€ro 4acTh), BbIOMpaTh CIOCOO peHieHus ¢ y4€TOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ y4éToM HOBOM MH(OPMAIIUTU CAMOKOHTPOJIb:

° BJIAJETh CIOCO0AMHU CaMONPOBEPKH, CAaMOKOHTpPOJS TIpolecca |
pe3yJapTara peleHnss MaTEMAaTHIECKOM 3a/1a4u;
° IIPEABUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTbH IIPU PEIICHUU

3aJl1a4yd, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

° OLICHMBATh COOTBETCTBUE pE3yJbTaTa ACSITENbHOCTU MOCTABICHHON
eI U YCIOBUSM, OOBSCHATH MPUYUHBI JOCTHXKECHUSI WM HEAOCTHXKEHHUS LIETH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CneunajbHble MeTaNpeAMETHbIE Pe3YJbTATHI:

° UCIIOJIb30BaTh COXPAHHBIC AaHAJIM3aTOPhl B  PA3JIMYHBIX BHJIAX
nesATebHOCTH (yueOHO-TI03HABATEIBLHOM, OPUEHTUPOBOYHOMU, TPYIOBOM);

° MPUMEHSTH COBPEMEHHbBIC cpencTBa KOMMYHUKAIIH u
TU(DIOTEXHUUECKHE CPEJICTBA;

° OCYIICCTBJIATh  TPOCTPAHCTBEHHYIO W COIHAJIBLHO-OBITOBYIO
OPUEHTHPOBKY, 00J1a71aTh MOOMIIBHOCTBIO;

° NPUMEHATh TPUEMBI OTOOpa M CHCTEMATH3allid MaTepuansa Ha
OTIPEICTICHHYIO TEMY;

° BECTH CaMOCTOSITEIIBHBIN MTOUCK WH(DOpMAIUH;

° npeoOpa3oBbIBaTh, COXPAaHATH ©  TepenaBarh  MHGOPMAIHIO,
MOJIYYCHHYIO B pe3yJIbTaTe YTCHUS W ayAUpPOBaHMUS,

° MPUHUMATh Y4aCTHE B PEYEBOM OOIIIEHUH, COOII0/1asi HOPMBI pEYEBOTO
ITUKETA;

° aJICKBaTHO HCIIOJB30BATh JKECThl, MUMHUKY B IPOIIECCE PEUYECBOTO
OOIICHMS,

° OCYIIECTBJISTh PEUEBOM CAaMOKOHTPOJh B Tpolecce ydeOHOi
NESATETLHOCTH U B TIOBCEIHEBHOW KOMMYHUKAITUH;

° OIICHMBATh CBOIO PEYb C TOYKH 3PCHHUS €€ COACPIKAHUS, SI3BIKOBOTO
oopMmieHuS;

° IJIAHUPOBATh, KOHTPOJUPOBATh M OIICHUBATH yUeOHBIC NECHCTBHS B

COOTBETCTBHUH C MOCTABJICHHOM 3a7a4eH U YCIIOBUSAMU €€ p€ain3alivuu.

INPUMEPHASA PABOYAA ITPOT'PAMMA 110 YYEBHOMY KYPCY
«MATEMATUKA»
Coaep:xanue yueOHOro kypca «MareMaTuka»
S kiaace
HarypaJjbHble 4uC/Ia ¥ HYJIb.
Hatypanbnoe umcno. Psn narypanpabix umcen. Yucno 0. M3oOpakenue
HATypaJbHbIX YUCEJ TOYKAMU HA KOOPJIAWHATHOM (YMCIOBOW) MPSIMOIA.
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[To3unmonHas cucrema cuucieHus. Pumckas Hymepanusi Kak MpUMep
HETMO3UIMOHHON CUCTEMBI CUMCIeHud. [lecaTuuHas cucremMa CUuCIICHUSI.

CpaBHeHHE HATypaJbHBIX YUCEN, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
CnocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CrioxeHre HaTypajabHbIX YHACEIT; CBOMCTBO HYJIS MPH CIOXEHUU. Briuntanue
KaK JeicTBUE, 0OpaTHOE CIOKEHUIO. Y MHOXKEHUE HAaTypaJbHbIX YMCEN; CBOMCTBA
HYJIA U €IMHUIIBI IPY YMHOXKEHHH. JleieHne Kak 1eicTBre, 00paTHOE YMHOXKEHHUIO.
KomrioHeHThl  neicTBUM, CBS3b  Mexkay Humu. [IpoBepka  pesynbrara
apudmeTndeckoro aeicteusa. I[lepeMecTuTeTbHOE W COUYETATEIBHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, paclpeAcUuTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Ucnonb3oBanue OYKB AJisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUMA.

JlenuTenn M KpaTHbIE 4YHMCla, pa3iiokeHHe Ha MHoxutenu. IIpocteie u
coctaBHble yucia. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb C HaTypaJbHBIM I[IOKA3aTENIEM. 3alKCh YUCIA B BHUJAE CYMMBI
pa3psIAHBIX CIAracéMbIX.

UucnoBoe BBIpAKEHUE. BpluncieHne 3HAYEHUN YHCIOBBIX BBIPAKEHUN;
MOPSIAOK  BBIMIOJHEHUs  JelcTBUU.  Mcmonp3oBaHME  TPU  BBIYMCIEHUSX
MEPEMECTUTENIPHOTO W COYETATEJIBbHOTO CBOWMCTB (3aKOHOB) CIOXKEHUS U
YMHOXEHUSI, pacTIpe/ICTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

Apoou.

[IpencraBienne o Jpobu Kak crmoco0e 3amucu  4YacTH  BEJIMYMHBI.
OObIKHOBEHHBIE poOu. [IpaBuiibHbIE U HENMpPaBUIIbHBIE ApoOu. CMernanHas ApoOb;
MpECTaBICHUE CMEIIAaHHOW APOOM B BHJIE HEMPABWIHHOW APOOW U BBIJICJICHUE
LEJI0M YacTH YHCIIa U3 HENpaBWIbHOU Jpodu. M3o0pakeHune npoOel ToukaMu Ha
JUCJIOBOM MpsiMoii. OCHOBHOE CBOMCTBO Jipoou. CokparieHue npooeit. [Ipuenenue
npobu kK HoBOMY 3HameHaTento. CpaBHEeHHE qpoOeit.

CnoxxeHre W BbIUMTAHHE JApoOeil. YMHOXKEHHE U JCJICHHE Jpo0eii;
B3aMMHO-00paTHbIe Apoou. HaxoxkneHne yacTu 1e10T0 U IEJIO0T0 MO €ro YacTH.

Hecstuynas 3anuch ApooOeit. [lpencraBneHue AECITUYHONW APOOW B BHUJEC
OObIKHOBEHHOH. HM300pakeHne ACCATUYHBIX ApoOE TOYKAMU HA YHCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

Apudmernyeckue JIEUCTBUS C JACCATUYHBIMU ApoOsiMu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemienne TekCToBBIX 3a/1a4.

Pemienne TekCTOBBIX 3ajady  apudmerhueckuM crocodbom. Pemienue
JoruuecKkux 3anad. Pemenue 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb30BaHue Npy pelieHr 3a1a4 TaOJIUIl U CXEM.

Pemienne 3amay, comepKallMX 3aBUCHUMOCTH, CBSI3BIBAIOLIUME BEIUYUHBIL:
CKOpPOCTh, BpEMsl, pACCTOSIHUE; I1I€HAa, KOJMYECTBO, CTOUMOCTh. EaMHUIIBI
WU3MEPEHHUS: MacChl, 00hEMA, IIEHBI; PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBS3b MEKITY
€AUHULIAMU U3MEPEHUS KaXK/I0M BEJIMUMHBI.

Pemenre 0oCHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBnenne NaHHBIX B BUIE TaOIHI], CTOJIOYATHIX JUATPAMM.
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Harasignas reomerpusi.

Harnsguele mpencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, IpsiMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yroul. IIpsamon,
OCTpPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JUIMHA OoTpe3Ka, METPUYECKUE €AVNHUIIBI JUIMHBL. [[I11MHa JTOMaHOH, IepuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNe U MOCTPOEHUE YIIIOB C IIOMOLIBIO TPAaHCIIOPTHUPA.

Harnsguele npeacraBiieHuss O (QUrypax Ha IUIOCKOCTU: MHOIOYTOJIBHUK;
IPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdaton Oymare. [loctpoenue
KOHQUTYypaluii U3 yacTeil mpsiMOH, OKPYKHOCTH Ha HEIMHOBAHHOW U KJIETYaTOU
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes mOpAMOYroJIbHUKA W MHOTIOYTOJIBHUKOB, COCTaBJIEHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJE€ (UTYp, N300paKEHHBIX HA KJIETYATOM Oymare.
EnvHUIBI n3MEPEHMS TUIOLIAIH.

Harnsigaeie npeacTaBiaeHus o MPOCTPAHCTBEHHBIX (PUTYpaX: MPSIMOYTOJIbHBIN
napajuienenunesn, — Kyo,  MHOrorpaHHukd.  M3oOpaxeHue  mpocTenmmx
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHUKOB (K3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U JIp.).

OOBEM NPAMOYTOJILHOTO Mapajenenuneaa, Kyoa. EIuHunb u3MepeHus
o0BEMma.

6 kiacc

HarypaJjibHble yncia.

Apudmernueckue IEUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMU.
YucrioBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIb30BaHHE  CKOOOK.
Hcnonb30BaHre Npy BEIYUCICHUAX TEPEMECTUTEIHLHOTO U COYETATEIbHOTO CBOMCTB
CJI0’KEHUSI 1 YMHOKEHUSI, PaCIIpeIeIUTEILHOTO CBOMCTBA YMHOKEHUS. OKpyTJICHHE
HaTypaJIbHBIX YHUCEII.

Jlenutenu u KpaTHbIC YMCIIA; HAUOOJBIIUN OOIIUIA NeTUTETh U HAUMEHbIIIEE
obmiee kpaTHoe. JleTMMOCTh CYMMBI U TPOU3BeeHUs. J{eeHrne ¢ ocTaTKkoMm.

Apodmu.

OObIKHOBEHHAs ApPOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHUE JpoOci.
CpaBHeHue U ynopsgounBanue apooei. Pemenre 3a1a4 Ha HAXOXKIEHUE YaCTH OT
[EeJOT0 W IeJoro mo ero 4actu. J[poOHOe 4YuCiIo Kak pe3yibTaT JeicHUS.
[IpencraBienue AeCATUYHON IpoOU B BUE OOBIKHOBEHHOU JAPOOU M BO3MOXKHOCTh
NpeCTaBIeHUs] OOBIKHOBEHHOM JIpoOU B BUE NECATUYHOU. [lecaTuunbie qpo0u u
MeTpuUecKasi cuctemMa Mep. ApudpmMerudeckue ASHCTBUS U YUCIIOBBIEC BHIPAXKEHUS C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

OtHomienue. JleneHwe B JaHHOM OTHOIIEHMHM. Macmtal, MponopIus.
[IprumeHenune mponopurii Npyu peIIEHUH 3a/1a4.

[Tonstue npoueHnTta. BerunucineHnue nporeHTa OT BEJIMYUHBI U BETUYUHBI 1O €€
MPOIICHTY. BhIpakeHHe TPOIEHTOB JECATUYHBIMEH ApoOsmu. PereHue 3amayd Ha
MPOIIEHTHI. BbIpaxkeHnEe OTHOIIIEHUS BEJIMYUH B MPOLIEHTAX.

[TonoxuTenbHbIE U OTPULIATEIIHHBIC YKCIIA

[TomoxurenbHble U OoTpULlaTeNbHbIE yncia. Llensie yncima. Monynpe uucna,
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reoMeTpuueckas HHTepoperanuss Moayis uucna. 3o0paxenue uyucen Ha
KOOpJIMHATHOM  mpsAMOW. YwucimoBele  NpoMexyTkd. (CpaBHEHHME  YHCElL
ApudpmeTnueckue JeMCTBUS € MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

IIpssMoyroJibHas cucTeMa KOOpAUHAT Ha IUIOCKOCTU. KoopanHaTe! TOUkM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek U Guryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

bykBeHHbIEe BbIPAaKEHUS.

[Ipumenenne OyKB JAnsi 3allMCH  MAaTEeMAaTHYECKUX  BBIPAKEHUUH U
npenioxennit. CoiicTBa apudmernyeckux aercTBuidl. bykBeHHbIE BbIpaXEHUS U
YUCJIOBBIE TOJCTAHOBKH. DYyKBEHHBIE pPaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
KoMrnoHeHnta. ®opmynbsl; (GopMmynbl mepuUMeTpa W IUIOMAAN MPSIMOYTOJbHUKA,
KBaJpaTa, o0bEMa mapasienenumneaa u Kyoa.

Penienne TekCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apupMETHUYECKUM crocoboM. PemieHue
JOTHYECKHX 3a7ad. Perenne 3a1a4 nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pewenne 3amad, coaepkKaliMX 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIWYUHBIL:
CKOpOCTB, BpeMs, pPacCTOsIHUE; 1IEHA, KOJINYECTBO, CTOMMOCTD;
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENWMHUIBI H3MEpeHUus: Macchl,
CTOMMOCTH; PaCCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXY EAUHULIAMU H3MEPEHUS
KQ)KJI0W BEJIMYHHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOWICHUEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka M NpPUKHUAKA, OKpyriieHHe pesyibrata. CocTaBieHHEe OYyKBEHHBIX
BBIPAKEHUH T10 YCJIOBHIO 3a7a4H.

[IpencraBienne AaHHBIX C TOMOIIbIO Tabnmui u auarpamm. Crtonbuarbie
JIarpaMMBbl: YTEHUE U NMOCTpOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harasimnas reomerpusi.

Harnsguele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacnosnokeHue ABYyX IpPSAMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
IpsIMbIE, TEPIECHANKYJISIPHBIE NpsMble. M3MepeHue paccTOsSHHN: MEXAy ABYyMS
TOYKaMH, OT TOYKH J0 NPSIMOK; JNIMHA MapILIPyTa HA KBAJAPATHOM CETKE.

N3MepeHne © MOCTpOEHWE YIIOB C IOMOUIBIO TpaHcnopTupa. Bumasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBI, IPSAMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYroIbHUK, IpUMEpPHI
YETBIPEXYTOJIBHUKOB. [[pSIMOYrONbHUK, KBaApPAT: UCIIOIB30BAHUE CBOMCTB CTOPOH,
yI0B, auaroHaneid. M3o0paxkeHue reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCHOJb30BAHUEM LMPKYJS, JHUHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[Toctpoenus Ha kieTuaToi Oymare.

[lepumerp ™HoOroyronbHuka. lloHaTtne mmoman QUIYpsl; EAUHUIIBI
u3Mepenus ionanu. [Ipubnmxénnoe n3mepenue miom@anu Guryp, B ToM 4ucie Ha
KBajpaTHON ceTke. [IpubmmkéHHOe M3MepeHue NIUHBI OKPYXKHOCTH, IUIOIIATU

KpyTa.
CummeTpus: HeHTpallbHas, OceBas W 3epKanbHas cuMmMmerpuu. [locTtpoeHue
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CUMMETPUYHBIX QUTY.

Harnsgueie pEeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
napajienenunea, Kyo, mpusMa, NUpaMmuja, KOHYC, IWJIMHIp, map u cdepa.
N3o06pakenne mpocTpaHCTBEHHbIX Guryp. [Ipumepsl pa3BEpTOK MHOTOTPAHHUKOB,
nuiIMHApa U koHyca. Co3fgaHue Mojelield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsitue 00bEMa; enuHULIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOJILHOTO
napasuienenurnesna, Kyoa.

Ilianupyemble mnpeAMeTHBIE Pe3yJbTAThl OCBOCHHMS Y4eOHOIo Kypca
«MaTeMaTHuKa»

5 kaace
Yucna ¥ BEIYUCIICHUS:
° MIOHUMATh M TPABWIBHO YIOTPEOJATh TEPMHHBI, CBSI3aHHBIC C
HaTypaJIbHBIMHU YUCJIaMHU, OOBIKHOBEHHBIMHU U JIECATHYHBIMH JIPOOSIMU;
° CpaBHUBAaTh M YyIOPSJI0YMBATh HATypajdbHbIC 4YMCJIA, CPAaBHUBATH B
MPOCTEHIINX CITydasx OOBIKHOBEHHBIE APOOH, AECATUYHBIE APOOH;
° COOTHOCHUTh TOYKY Ha KOOpPJUHATHOM (YMCIIOBOM) TMpsAMON C

COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HAaTypaJibHbIE YHCJIa TOYKAMH Ha
KOOPAMHATHOM (YHCIIOBOI) MPSAMON;

° BBINIOJIHATHh apu(METUYECKHE JEHUCTBUSA C HATYpaJIbHbIMH YUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B POCTEUIIUX CITyUasxX;

° BBITNIOJIHATH POBEPKY, MPUKUJIKY PE3yIbTaTa BRIUUCICHUM;

° OKPYIJIATh HATYpaJIbHbIC YUCIIA.

Pemenune TekcTOBBIX 3a1a4:

° peuaTh TEKCTOBBIE 3a/1a4U apUPMETHUECKUM CIOCOOOM U € TOMOUIBIO
OpPraHW30BAHHOTO KOHEUHOTO Nepedopa BceX BO3MOKHBIX BAPUAHTOB,;

° pemiaTh  3a1auyd, COJAEpXKAIIMEe  3aBHCUMOCTH,  CBSI3BIBAIOIIME
BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA, KOJINYECTBO, CTOUMOCTH;

° UCIOJIb30BaTh KPATKHUE 3aIllMCH, CXeMbl, TaOJIMIbl, 0003HAUYEHHUS MPU
pELIeHNH 3a/1a4;

° M0JIb30BAaThCS OCHOBHBIMHM E€IWHULIAMH HW3MEPEHMS: II€HBbI, MacChl;

pacCTOsAHUsA, BPEMEHU, CKOPOCTH; BBIpaXaTb OJHU EIUHHUIBI BEJIMYUHBI Yepe3
APYTHE,

° W3BJIEKATh, aHAJIIM3UPOBATh, OLICHUBATh uHpopmariuio,
MPEJCTAaBICHHYIO B TaOJjulle, Ha CTOJOYATOM JauarpamMme, WHTEPIPETUPOBATH
MIPEICTABJIICHHBIE JaHHBIE, UCTIOJIB30BATh JJAHHBIC IPU PELICHUHU 3a/1a4.

Harnsanas reomerpus:

° MOJIb30BATbCA TE€OMETPUYECKMMM MOHATHSAMHU: TOYKa, MpsMasd,
OTPE30K, J1y4, yrOj, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT;

° OPUBOJUTH TPUMEPHl OOBEKTOB OKPYKAIOIIETO MHpA, HMEIOIINX
(bopMy U3yUEHHBIX T€OMETPUUECKHUX QUTYD;

° WCIIOJB30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C YyIVIAMHM: BEpIIMHA,

CTOPOHA; C MHOIOYIOJIbBHHUKAaMHU: YIOJ, BEPIIWHA, CTOPOHA, JHArOHANb; C
OKPYXHOCTBIO: PaJNyC, JTUAMETP, LEHTD;
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° u300paxaTh U3y4yeHHbIE TeOMEeTpUYecKrue GUrypsl Ha HETMHOBAHHOMN
U KJIeTYaTol OyMare ¢ OMOIIBIO IIUPKYJIS U JIMHEUKY;

° HaxOJUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C
MIOMOIUIBI0 JIMHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JIMHBI, CTPOUTH OKPYKHOCTh
3aIaHHOTO PAaINYCa;

° UCIIOJIb30BaTh CBOMCTBA CTOPOH U YIVIOB MPSIMOYIOJIbHUKA, KBaJpara
JUISL X TIOCTPOEHUs, BBIYUCIICHH TUIOIAU U IEPUMETPA;
° BBIUUCIISATH IEPUMETP U IJIOIAAb KBaApaTa, MPsIMOYTOJIbHIKA, (Uryp,

COCTaBJICHHBIX M3 TIPSIMOYTOJHLHUKOB, B TOM 4YHCIIe (UTYp, H300pKEHHBIX Ha
KJIeT4aTon Oymare;

L] IMOJIb30BAaTbCsA OCHOBHBIMU MCTPUYCCKHMMU CAWHUIAMU HU3MCPCHUS
JJIMHBI, IUIOIOAaAW; BbIPpAKAaTh OAHU CAWMHUIBI BEJIMIYUHBI YCPEC3 APYTUC,

L paciio3HaBaThb IAapaJUICIICITUIIC, KY6, HUCIIOJIBb30BaTh TCPMHHOJIOTHUIO!
BCPIIIMHA, pe6p0 I'paHb, UBMCPCHUA; HAXOAUTH U3MCPCHUA ITAPAJUICIICIIUIICAA, KY6a;

® BBIYHNCJIIATH 00BEM KY6a, IMapaJuICICIIUIICaa I10 3aJaHHbIM
HU3MCPCHHAM, I10JIB30BATHCA CAMHHUIIAMHA U3MCPCHUA O6’béMa;

® peIIaTbh HECIIOKHBIC 3ala4 Ha U3MCPCHUC I'COMCTPHUUYCCKHUX BCINYHUH

B IIPAKTHYICCKUX CUTYyallUAX.

6 xiacc
Yucna v BEIYMCICHUS:
° 3HATh U IOHUMATh TEPMUHBI, CBI3aHHBIE C PA3TUYHBIMUA BUJAMU YHCET
U crnoco0aMM MX 3aIlMCH, MEePEeXOIUTh (€CIU 3TO BO3MOXKHO) OT OAHOW (POpPMBI
3aIUCHU Yucia K JpYyrou;

° CpaBHUBATh U YIOPSAIOYMBATH ILIEJbIE YKCIA, OOBIKHOBEHHBIC U
JeCATUYHbIC TPOoOU, CPABHUBATH YMCIIA OJJHOTO U PA3HBIX 3HAKOB;

° BBINIOJIHATh,  COUETass  YCTHbIE W NMCbMEHHBIE  IIPUEMBI,
apupMeTHYeCKne JCUCTBUS C  HATypaldbHBIMH W  IEJIBIMH  YHCIAMH,
OOBIKHOBEHHBIMH M JECATUYHBIMH  JPOOSMU,  TIOJOKUTEIBbHBIMU |
OTPULATEIIbHBIMU YHCIIAMU;

° BBIYHCIISITh 3HAYCHUS YHCIIOBBIX BBIPAXKEHUM, BBITOIHATh TPUKUIKY U

OLIGHKY pe3yJbTaTa BBIYUCICHUN; BBINOIHATh NPEeoOpa30BaHUS UHMCIOBBIX
BBIPOKEHUI HA OCHOBE CBOMCTB aprU(PMETUICCKUX JICUCTBUI;

o COOTHOCUTH TOUKY Ha KOOPAMHATHOMN IIPSMOU C COOTBETCTBYIOLIUM €1
YUCIOM M HM300pakaTh 4YMClIa TOYKAMH HA KOOPAMHATHOW MPSIMOM, HaXOIUTh
MOJyJIb YUCJIA,

° COOTHOCUTH TOYKM B TMPSIMOYIOJIbHOM CHUCTEME KOOpJIMHAT C
KOOPJAMHATAMU 3TOU TOYKHU;
° OKPYIJISITh  II€JIbIe 4YHuCJa U JCCATUYHBIE JpoOU, HaXOAUTh

MPUOTNKEHUS YHCEIL.

YucoBbie 1 OYKBEHHBIE BHIPAKCHHUS:

° MOHUMATh U YIOTPEOISATh TEPMUHBI, CBS3AHHBIC C 3AMUCHIO CTEIICHU
YuCcia, HAXOAWTh KBagpaT M KyO 4YWCIa, BBIUUCIATH 3HAYCHHS] YHUCIOBBIX
BBIPKECHUMA, COEPKAIINX CTEIICHU;

° MOJIb30BATHCS MPU3HAKAMHE JCIIMMOCTH, PACKIIAIbIBATh HATYPAIbHBIC
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YKcCiia Ha IIPOCTBIC MHOKHUTCIIN,

® IIOJIB30BAaTHCA MaCIHTa6OM, COCTABJIATH ITPOIIOPIHUHU U OTHOLICHMA

® HCIIOJIB30BAaTh 6YKBI>I JJIs1 0003HAUCHHUS YHCEI IIpyu  3aIlIUCH
MAaTCMaTHIYCCKHUX BBIp&)KGHPIfI, COCTaBJIATh 6YKB€HHI>I€ BBIPAKCHUA H Q)OPMYJILI,
HaXOIUTb 3HAYCHMHA 6YKBCHHI)IX BBIp&)KGHHﬁ, OCYHICCTBIIAA HGO6XOIII/IMLIC
IIOACTAHOBKH U Hp€O6pa30BaHI/I5{;

° HaXOJWUTh HEW3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TEKCTOBBIX 3a/1a4:

° permarh MHOTOIIArOBhIE TEKCTOBBIC 3aMaddl  apuPMETHICCKUM
CIIOCO0O0M;

° pelarh 3aJa4d, CBS3aHHbIE C OTHOLIEHHEM, MPONOPIMOHAIBHOCTHIO
BEJIMYMH, NMPOIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U TIPOLICHTHI,

° peuiaTe  3aJadM, COJEpIKAIIME  3aBUCHUMOCTH,  CBS3BIBAIOIIUE

BEJIMYUHBI: CKOPOCTb, BpEMsI, pACCTOSHUE, II€Ha, KOJWUYECTBO, CTOMMOCTH;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEMa pabOThl, HUCHOJB3YS apupmeTuyeckue
JNEUCTBHS, OLICHKY, [IPUKHIKY; IIOJIb30BaTbCA  €AMHULAMU  M3MEpPEHUs
COOTBETCTBYIOIMX BEJIUYMH;

° COCTaBJISITh OYKBEHHBIE BHIPAKEHUS IO YCIIOBUIO 3a/1a4H;

° U3BJIEKaTh UHPOPMAIIHIO, IPEICTABICHHYIO B TaOIUIaX, Ha JUHEHHOMH,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HWHTEPIPETHUPOBATH IPEJCTaBICHHbIE
JTAHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 33/1a4;

° NPEACTaBIATh HMH(MOPMALMIO C TOMOUIBI0 TaONHll, JUHEHHOW U
CTOJIOUATOM AUArpaMM.

Harnsaanas reometpus:

° NPUBOJUTH MPUMEPbl OOBEKTOB OKPYKAIOUIETO MHpPA, HMEIOIIUX
GbopMy H3YyYEHHBIX T€OMETPUYECKMX IUIOCKMX M MPOCTPAHCTBEHHBIX (QUTYP,
IpPUMEpPHI PaBHBIX U CHMMETPUUYHBIX QUTYD;

° u300paxaTb C TIOMOIIbIO IUPKYJS, JIMHEWKH, TpaHCHOpTHpa Ha
HEJIMHOBAHHOMW U KJIETYAaTON Oymare u3y4eHHbIE IIIOCKUE FEOMETpUUECKUE PUTYPbI
U KOH(UTypanuu, CHMMETPUYHBIC (DUTYPHI;

° MOJIb30BAaThC T€OMETPUYECKUMHU TOHATUSMU: PaBEHCTBO (uUryp,
CUMMETpPHS; MCHOJB30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHEN: OCh
CUMMETPHH, LICHTP CUMMETPHH;

° HaXOJUTh BEIUYUHBI YTJIOB U3MEPEHUEM C TTOMOIBIO TPAHCIIOPTHPA,
CTPOUTH YTIJIbl 33JaHHON BEJIMYMHBI, MOJIH30BATHCS MPU PEIICHUH 3a7a4 IPayCHOM
MEPOH YIJIOB; pACIIO3HABATh HA YEpPTEKaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIOU
YTJIBI;

° BBIUUCIIATh  JUIMHY  JIOMAaHOM, TMEpPUMETP  MHOTOYTOJIbHHKA,
MOJIb30BAaThCA CAWHUIIAMU HM3MEPEHUsl JUIMHBI, BbIpaXaTb OJHU €IUHHULIBI
WU3MEPEHHUS IJIMHBI YEPE3 APYTHE;

° HaxXOJUTh, UCIIOJIb3Ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKITY
JIBYMsI TOYKaMH, OT TOYKH 10 NPSMOU, JUIMHY IIyTH Ha KBaAPATHOU CETKE;
° BBIUUCIIATH IUIOMIAAL (UTYp, COCTABICHHBIX W3 MPSMOYTOJHLHUKOB,

UCIOJIb30BaTh pa30reHue Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYPHI, TOCTPAaUBAHUE
J10 IPSIMOYTOJIBHUKA; MOJIb30BATHCSI OCHOBHBIMH €IMHULIAMHA U3MEPEHHUS TUIOLIAIH;
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BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYTHUE;

° pacno3HaBaThb Ha MOJENSIX U H300pKEHUSX NHpPaMUAY, KOHYC,
WIMHIpP, MCIOJB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, I'paHb, OCHOBAHUE,
pPa3BEPTKA,;

° n300paxaTh Ha KJIET4aToi Oymare npsMOYyToJIbHBIN Mapajiesenumnesn;

° BBIUUCIATL O0BEM MPSMOYrOJBHOIO Mapajuienenunena, Kyoa,
[0JIb30BAaThC OCHOBHBIMM €IMHUIAMH H3MEpEeHHUs 00bEMa; BBIPAKATH OJHU
€MHUIIBI U3MEPEHHS 00BbEMA Uepe3 Ipyrue;

° pelaTh HECIOXKHBIE 3aJa4H HA HAX0KJIEHUE FEOMETPUYECKUX BETMYUH
B IIPAKTUYECKHUX CUTYyaIUIX.

CrnenuajbHble pe3yJbTaThl:

° BJIAJICHUE 3PUTEIBbHO-OCA3aTENbHBIM CIOCOOOM 00CIeNOBaHUA U
BOCIPUSATHUS IIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIIbIX ) peibe(HbIX N300paKeHUN
MPEIMETOB, KOHTYPHBIX H300paXKECHUN T€OMETPUIECKUX PUTYD U T.II.

° YMEHHUE BBINOJHATh TMPU TOMOIIU YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUSI, TOCTPOEHUE TPadUKOB PYHKIIMN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, UEPHO-OEIbIC)
penbedHbie TpadUK dJIEMEHTAPHBIX (YHKIIMA Ha KOOPAUHATHOMN TIOCKOCTH.

° BIAJICHUE TpaBWIAMHM 3allUCM  MareMaThyeckux Gopmyn U
CHeMaTbHBIX 3HAKOB.

° BJIaJICHUE MPUEMaMH MPeoOpa30BaHUsl MATEMATUUECKUX BhIPAXKEHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE 11O YYEBHOMY KYPCY «MATEMATHUKA»

5 kaacce
(5 yacoB B Heaeno0, Becero 170 yacos)

Ha3zBanue

pasnena

(TeMbI) OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Kypca (4uciio
4acoB)
Harypanbnsie Hatypanbnoe umcio. Pan nHarypanbubix umcen. Yucio O. YUATaTh, CPABHUBATH U YIIOPANOYHUBATH HATYpalbHBIC YUCIIA,

qucilia W HYIb.

(43 4.)

N300paxeHne HaTypaJlbHBIX 4YHMCET TOYKAMH HA KOOPIWHATHOM
(4ucoBOI) MPSAMOIA.

[To3unmonHas cuctema cunciaeHusi. PUMckas Hymepauus Kak
MPUMEpP HEMO3ULIMOHHOM CHUCTEeMbl cuuciieHus. JlecaTuuHas
CHCTEMa CUMCIICHUS.

CpaBHeHHE HaATypaJbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX
yrcen ¢ HynéM. CrocoObl cpaBHeHUs. OKpyrieHHe HaTypallbHbBIX
YUCe.

CnoxxeHue HaTypaJdbHBIX YHCEI; CBOMCTBO HYyJsA IpHU
ClIOXKEeHUH. BpluMtaHume Kak JeicTBHE, OOpaTHOE CIIOXKEHHMIO.
YMHOXk€eHHE HaTypaldbHBbIX YMCEN;, CBOWCTBA HYJSI U €IUHULBI U
yMHOXXEeHHH. JleleHne Kak JeicTBHe, OOpaTHOE YMHOXEHHUIO.
KoMmnoHeHTh! elicTBHM, CBsI3b Mex Ay HUMU. [IpoBepka pe3ynbpTaTa
apudMeTnuecKoro nerucTBus. [lepeMecTUTeIbHOE U COUYETATEIbHOE
CBOICTBA (3aKOHBI) CIIOKEHUS U YMHOXEHHS, pacIpeeIuTeIbHOe
CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnons3oBanue OykB [uisi 00O3HAYEHHS HEU3BECTHOTO
KOMITOHEHTa U 3aIIMCH CBOMCTB apu(pMeTHYeCKuX IeHCTBUI.

Jenurenu m KpaTHbIE 4MCla, PA3JIOKEHUE HA MHOKHUTEIM.
[IpocTeie u coctaBHble yucna. [IpusHaku genumoctu Ha 2, 5, 10, 3,
9. JleneHHne C OCTATKOM.

CreneHb ¢ HaTypAJIbHBIM MTOKAa3aTeNIeM. 3alUCh YKCIia B BUJIE
CYMMBI Pa3psIIHBIX CJIaracMbIX.

UucnoBoe BbIpakeHHE. BpluncieHue 3HAYEHUNA YHCIIOBBIX
BBIPAKEHUI; IOPSIIOK BBINIOJIHEHUS AeiCcTBUM. Vicnionp30BaHue pu

n300pakaTb KOOPAUHATHYIO NPSIMYIO, COOTHOCUTh TOUKY HA)
KOOpPAMHATHOH (YMCII0BOM) MPSIMOM C COOTBETCTBYIOIIUM €]
YHUCIOM; M300paxkaTh HATypaJibHble YHCIIa TOYKAMU HA
KOOpPAMHATHOH (YUCIIOBOM) MPSIMON, HAXOAUTh KOOPAMHATB]
TOYKY;

WCCJIeIOBAaTh CBOWCTBA HATypalibHOTO psifa, yucen 0 u 1
IIPY CII0KEHUU U YMHOXKEHUH;

VCITOJIB30BAaTh IIPaBUJIO OKPYTJIEHUS HATyPAJIbHBIX YUCE;
BBITOJIHATH apu(MeTHuecKue AelCTBUS ¢ HaTypalbHBIMU
YHCJIaMH, BBIYMCIIATh 3HAUEHUS YHCIIOBBIX BBIPAKEHUH CO
ckoOkaMu u 0e3 CKOOOK;

3anMchiBaTh NPOU3BEIEHHWE B BHJE CTENEHH, YWUTaTh
CTENIEHH, MHCIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBAHHUE,
MI0Ka3aTeb), BBIUUCIATH 3HAUECHUS CTETIICHEH;

BBINOJHATh NPUKUIKY W OLEHKY 3HAUYEHUH YHCIOBBIX
BBIpAKEHUH, ITpe/yiaraTh U IPUMEHATh NMPUEMBI TIPOBEPKU
BBIYHCIICHUI;

WCIIONB30BATh TPU BBIYHUCIEHUAX IIE€PEMECTUTEIBHOE U
COUETATEIbHOE CBOMCTBA CIIOKEHHSI M  YMHOXKEHUS,
pacrpenenuTeabHoe CBOMCTBO YMHOXEHHS;
(dbopMyIMpoBaTh U MPUMEHATH MpaBUiIa MpeoOpa3oBaHUsS
YHCIIOBBIX BbIpaXKEHU N Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUIM.

MMOHUMATh U NMPABUIBHO YIOTPEOISITh TEPMUHBI, CBI3aHHBIE
C HaTYpaJbHBIMH YHCIIAMU;




BBIUUCIICHUSIX MEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOWCTB
(3aKOHOB) CIIO’KEHUS U YMHOKEHHUS, paCIIPEEIUTEIHHOIO CBOWCTBA
YMHOXXEHHUS.

® KOHCTPYHPOBATh

® JICCIICIOBATh YHCIIOBBIE 3aKOHOMEPHOCTH, BBIIBHUTATh W
00OCHOBBIBATh THIIOTE3BI, (POPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO MCCIICIOBAHNS,

e (opmynupoBaTh ONpeAeNeHUS JCTUTENE W KPaTHOro,
Ha3bIBaTh JICUTEIM M KpaTHBIC YHCIIA; PacIo3HaBaTh
MPOCThIE U COCTaBHbIE 4YHCIa; (OPMYIUPOBATH U
NPUMEHATh TpPU3HAKK Jenumoctd Ha 2, 3, 5, 9, 10;
MPUMEHATh AITOPUTM PA3JO0KEHUS YKCIIa Ha TPOCTHIE
MHOJKHUTEIIH; HaXOJIUTh OCTATKH OT JEJICHUS U HEIOJIHOC
4acTHOE;

® pacCIlO3HABaTh HWCTUHHBIC M JIOXKHBIC BBICKA3bIBAHUS O
HAaTypaJdbHBIX  YHCJIaX, MOPUBOAUTH  MPUMEPHl U
KOHTPIPHUMEPBI, CTPOUTH BBICKAa3bIBAaHUS W OTPHUIIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYPAJIbHBIX YHCEIL,

MaTeMaTHYeCKUE  TPEIJIOKCHUS  C

IIOMOIIIBIO CBA30K «H», U, «CCIH. .., TO...».

Hpobwu. (79 4.)

[IpencraBnenne o JpobM Kak croco0e 3amucu  4acTd
BennurHbl. OObIKHOBEHHBIE JpoOu. [IpaBuibHbIE U HENpPaBUIIbHBIE
npobu. CmemanHas 1po0Ob; MpeJCTaBleHHEe CMEIIaHHON npodu B
BUJIC HEMPABUJILHOW NpOoOW W BBIIETICHUE IIEJIOW YacTH YHUCHIA U3
HenpaBWIbHOW Jpobu. M3o0pakeHue 1pobel TouykamMu Ha
yuciaoBoi mpsimoil. OcHOBHOE cCBOMCTBO ApoOu. CokparieHue
npob6eii. [IpuBenenne npodu Kk HOBoMY 3HaMeHaTento. CpaBHEHHE
JpoOeH.

CrnoxeHue W BbIYUTAHHE JpoOel. YMHOKEHHE U JleJIeHUe
npoOeit; B3auMHO-o0paTHbIe apoOu. Haxoxxaenue yacTu 1menoro u
LIEJIOTO TI0 €r0 YacTH.

Hecstuunas 3amuch napoGeit. IlpeacrtaBieHue aecITHIHON
npobu B BuJe OOBIKHOBEHHOM. M300paskeHre AeCATHUHBIX Ipoleit
TOYKaMH Ha YMCIOBOU mpsiMoi. CpaBHEHHE JIECATUUHBIX JPOOEi.

Apudmerndeckue JAEHCTBHS C JAECATHUHBIMU JIPOOSIMH.
OxkpyriieHne JecsITHUHBIX APOOeH.

® 1300paxarb

® BBIIIOJHATH

® YHTaTh U 3alIUChIBATh, CPABHHUBATh OOBLIKHOBEHHBIE I[pO6I/I,

npeniaratb, 0OOCHOBBIBATh CIocoObI
YIOPSI0OYUBaHUS JpoOei;
IIOHUMATb 1 MMPaBUJIIBLHO y1'IOTp66J'I$[TI) TCPMHHBI, CBA3aHHBIC

C OOBIKHOBEHHBIMH U JACCATUYHBIMU I[pO65[MI/I;

u o0cyxXIarb

® MOJenupoBaTh B TpaduyecKoi, MpeaMeTHON Qopme, ¢

MIOMOUIBIO0 KOMIIBIOTEPA MIOHATHUS U CBOICTBA, CBA3aHHBIE C
OOBIKHOBEHHOM JpOObI0;

OOBIKHOBEHHbIE  JIpOOM  TOYKaMH  Ha
KOOPJMHATHOW TMPSAMOM; HCIOJIb30BaTh KOOPAWHATHYIO
IPSMYIO JUISL CPAaBHEHUS IpOOeii;

e (opmynupoBaTh, 3aMKUCHIBATH C IIOMOIIBI0 OYKB OCHOBHOE

CBOMCTBO OOBIKHOBEHHOM IpOOH; UCTIOIH30BATH OCHOBHOE
CBOWMCTBO APOOM /I COKpAIECHUsI ApoOei U TpUBEACHUS
JIpoOH K HOBOMY 3HAMEHATEIIIO;

® TIPEJCTaBJIATHh CMEIIAHHYIO Ipo0b B BU/I€ HEMPABUIBHOMN 1

BBIJICJIATH 1IENTYI0 YacTh YHCIIAa U3 HEMPaBUIbHON APOOH;
apudmeTnyeckue JICHCTBHS c
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OOBIKHOBEHHBIMU U JECSTUYHBIMU JIPOOSIMHU; TPUMEHSTH
CBOMCTBA apuMeTHIeCKuX JIEACTBUN JUIsL
panMoOHaNM3alY BBIYUCIICHUI;

BBINIOJIHATH IPUKUAKY U OLEHKY PE3yJIbTaTa BEIUUCICHUN;
IpeasiaraTb U IPUMEHSATh IPUEMBI TPOBEPKU BBIUUCICHUN;
MPOBOANTH MCCIIEOBAaHUSI CBOMCTB ApOOEi, OMHUpasch Ha
YHCJIOBbIE JKCIEPUMEHTHl (B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEPA);

pacno3HaBaTb HUCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS O
JIpO0sIX, MPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BbICKA3bIBAHMIA;

pemars TEKCTOBbIE 3aJaud, CoOAepXkaliue JpoOHbIE
JIAaHHBIE, U 33/1a41 Ha HaXO0KJECHUE YacTH LIeJIOr0 U LEI0ro
10 €r0 YaCTH; BBISBIIITh UX CXOJICTBA U Pa3Inyus;
MOJEJIMPOBATh X0/ PEIICHUS 3a/1a4 C TIOMOILbIO PUCYHKA,
CXEMBbI, TaOIHUIIBL,

MPUBOJIUTH, pa30UpaTh, OLEHUBATH PA3IMYHBIC PEIICHUS,
3allMCH PEIICHHU TEKCTOBBIX 3a/aY;

KPUTHYECKH  OLIEHUBATh  MOJYYEHHBIH  PE3yJbTaT,
OCYILECTBIATh CaMOKOHTPOJIb, IIPOBEpsss OTBET Ha
COOTBETCTBUE YCIOBUIO, HAXOIUTh OLIHOKH;
MPEJICTABIIATh AECATUYHYIO IpOOh B BHJI€ OOBIKHOBEHHOM!,
YUTaTh W 3aMMCHIBATh, CPABHUBATH JECATUYHBIC JPOOH,
npenjarath, OOOCHOBBIBAaTH U OOCYXIaTh CHOCOOBI
YHOOPSIOYMBAHUSA  JCCATUYHBIX JIpo0Oeil. M300paXkaTh
JECATUYHBIE TPOOH TOUKAaMH Ha KOOPIUHATHON MPSMOIA;
BBISIBIIATH CXOJICTBA W PA3NIUYUS MTPaBUI aprU(PMETHUECKUX
JNEUCTBUM C HATypaldbHBIMH YHMCIAMHU M JAECITUYHBIMU
TpOOSIMH, OOBSICHATH UX;

BBITIOJTHSATH OKPYTJICHHE JECATHYHBIX Ipo0eii;
OomepupoBaTh  NPOOHBIMH  YHCIAMH B pealTbHBIX
JKU3HEHHBIX CUTYaIUsIX.
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Pemenne Pemenne TekcToBBIX 3a7ay apu(pMETHUYECKMM CIOCOOOM. | ® pelaTh TEKCTOBbIE 3aJaud apu(PMETHUECKUM CII0COO0M,
TEKCTOBBIX Pemenne normueckux 3amad. Pemenwe 3amad mepebOpoM Bcex UCIIOJIB30BaTh  3aBUCHUMOCTH  MEXKJY  BEIMYUMHAMU
3ajad. (8 4.) BO3MOXXHBIX BapuaHTOB. lcnosp30BaHME NpH pPEIIEHUU 3a7ad (cKOpOCTb, BpeMs, pacCTOSHHE; II€Ha, KOJIMYECTBO,
Ta0JIUL U CXEM. CTOMMOCTb U JIp): aHAJIU3UPOBATh U OCMBICIMBATh TEKCT
Pemenne 3amay, comepikamux 3aBUCUMOCTH, CBS3BIBAIOIINE 3ajjaun, nepeopMynupoBaTh  YCIOBHE,  HM3BJEKaTb
BEJIMYUHBL: CKOPOCTb, BpPEMs, PAaCCTOSHHE; L€HA, KOJIMYECTBO, HEOOXO/JUMBIE JIaHHBIC, YCTAHABIMBATh 3aBUCUMOCTH
CTOMMOCTb. EIuHMIBI U3MepeHus: Maccbl, 00bEMa, IICHBI; MEXIYy BEINYMHAMM, CTPOUTH JIOTUYECKYIO LEHNOYKY
paccTosiHusl, BpeMEHH, CKOpocTH. CBs3b MEXIy €AUHHUIAMU pacCyKJIeHUH;
M3MEPEHUS KaX 101 BEINYMHBI. MOJIEJIMPOBATh X0/l PEIICHU 3a7ja4l C IIOMOILBIO PUCYHKA,
Pemenrie 0OCHOBHBIX 3a/1a4 HA JPOOH. CXEMBbI, TaOIHUIIBL,
[IpencraBnenue JaHHBIX B BUAE TaOJull, CTOJIOYATHIX KPUTHUYECKH  OLEHUBAaThb  IIOJIyYEHHBIM  pe3yJIbTar,
JMarpaMm. OCYILIECTBIISAITb  CAMOKOHTPOJIb, IIPOBEpsAs OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTh OLIMOKH;
pelaTth 3a7a4u ¢ IOMOIIbIO Mepedopa BCeX BO3MOXKHBIX
BapUaHTOB;
IIOJIB30BaTbC OCHOBHBIMH €AVMHULAMU U3MEPEHUS: 1ICHBI,
MAacChl; paCCTOSIHUS, BPEMEHH, CKOPOCTH; BbIpaXkaTh OJIHU
€AVHULBI BEJIMYMHBI Yepe3 Ipyrue;
U3BJIEKATh, aHAJIM3UPOBaTh, OLIEHWBATh HH(OpPMAIHIO,
IPE/CTaBICHHYIO B Ta0JIMIle, HAa CTOJIOUATON AUarpamme,
UHTEPIPETUPOBATH IIPE/ICTABIICHHBIE JTAaHHBIE,
UCIIOJIB30BATh JAHHBIC IPU PEILICHUU 3a4a4.
Harnsagnas Harnsinelie npeacraBieHus o GUrypax Ha IIOCKOCTH: TOUKa, II0JIb30BAaTbC  IE€OMETPUUYECKHMHU  IOHATHAMM:  TOYKA,
reomerpust. (30 | mpsimasi, OTpe30K, JIy4, YroJ, JIOMaHas, MHOIOYTOJIbHUK, psiMast, OTPE30K, JIy4, YIOJl, MHOTOYTOJIbBHUK, OKPYKHOCTb,
q.) OKPY>KHOCTB, Kpyr. YTou. [IpsAMOi, OCTpBIN, TYIIOW U pa3BEPHYTHII KpYT;
YTJIBL. HCIIONb30BAaTh TEPMHUHOJOTHIO, CBA3aHHYIO C YIVIAMHU:

JlniHa OTpe3ka, METPUYECKHE €IUHHULBI JIuHBL. JlInHa
JIOMaHOW, EPUMETP MHOTOYroJIbHUKA. MI3Mepenue u nmoctpoeHue
YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpexacraBneHuss o ¢Gurypax Ha IJIOCKOCTH:

MHOT'OYTOJIbHUK; IIPSIMOYIOJBHHUK, KBaApaT; TPEYroJbHUK, O KBaJpara s UX I[OCTPOCHMS, BBIYMCIICHHs IUIOLIANU U
paBeHCTBe puryp. MIepUMETPA;

N300pakenue ¢Guryp, B TOM 4YHcie Ha KieT4aTtod Oymare. BBIYUCIIATH [IEpUMETP u IIoua b KBaJpara,
[Toctpoenne koH(urypanuii u3 yacteil NpsMoi, OKpY>KHOCTH Ha NPSAMOYTOJIbHUKA, duryp, COCTaBJICHHBIX u3

BCEpIINHA, CTOPOHA; ¢ MHOTOYI'OJIbHUKAMU: yI'OJI, BEpIINHA,
CTOpPOHA, JuaroHaljlib, C OKPYXHOCTBIO: paanuyC, AHAMCTDP,

LEHTP;
HCIIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJBHUKA,
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HEJIMHOBAHHOM W KieTdaroii Oymare. lMcmosib3oBaHue CBOWMCTB
CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBApATa.

IInomane MPSIMOYTOJIbHUKA n MHOT'OYTOJIbHUKOB,
COCTaBIICHHBIX M3 TMPSMOYTOJIHHUKOB, B TOM 4HCIe QUryp,
M300paKEHHBIX Ha KieTtdatod Oymare. EnuHUIBI W3MepeHHs
TIOILA TN,

Harnsiaaelie npencraBieHuss 0 TPOCTPAHCTBEHHBIX (DUTypax:
OPSIMOYTOJIBHBIN  Mapayiesienumnes, KyO,  MHOTOIPaHHUKH.
N300paxeHne mpocTedInX MHOTOrpaHHUKOB. Pa3BépTku kyba u
napajuienenunena. Co3naHue Mojenell MHOTOIPAaHHUKOB (U3
OyMmaru, MpoBOJIOKH, IJIACTUIINHA U IP.).

O06BEM NPSIMOYTOIBHOTO Tapaylienenuneaa, kyoa. Enuauist
HU3MEpeHHs 00BbEMa.

IPSMOYTOJILHUKOB, B TOM uuciie Guryp, u300paxEéHHbIX Ha)
KJIeT4aTol Oymare;
II0JIb30BATBCS  OCHOBHBIMH ~METPUYECKHMHU €IUHHUIIAMU
W3MEPEHUsl JJIMHBI, TUIOINAAN; BbIPAXaTh OIHHU €IUHUIIBI
BEJINYMHBI Uepe3 JApyTue;
pacro3HaBaTh ~ Hapajliesienunen, KyO, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TIpaHb, H3MEPEHUs;
HaXOJWUTh U3MEPEHHs Mapajienenunena, Kyoa;

BBIUUCIIATh 00BEM KyOa, Mapajuienenuiesna Mo 3aJlaHHbIM
U3MEPEHUsIM, TOJb30BATHCS  COUHHUIAMH  HW3MEPEHUs
00BEMa;
peraTh HECJIOXKHBIC 33]a4d Ha U3MEPEHUE TeOMETPHIECKUX
BEJINYMH B IPAKTUYECKUX CUTYaLUAX.

UCTIOJIB30BaTh JIMHEHKY ¥ TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUIS IOCTPOCHMS U U3MEPEHUs: U3MEPATh JUIMHY OTpe3Ka,
BEJIMYHMHY YIJIa; CTPOUTH OTPE30K 3aJJaHHOH UIMHBI, YTOJ,
3aJJaHHON BEJIMYUHBI; OTKJIAJbIBaTh LUPKYJIEM paBHBIE
OTPE3KH, CTPOUTH OKPYKHOCTB 33JaHHOTO PaINycCa;
n300paxkaTh KOHQUIYpallud TeOMETpUYecKux (uryp Ha
HEJIMHOBAHHOMU M KJileT4aToi Oymare (A7 caboBUASIINX);
npejJiaraTh, OMNUCHIBAaTH W OOCYXKZaTh  CIOCOOBI,
JITOPUTMBI TOCTPOSHHUS;

pacrio3HaBaTh M HW300pakaTh Ha HEJIWHOBAHHOW W
KJIeTyaToil Oymare mpsiMoii, OCTpbIi, Tynoi, pa3BEpHYTHII
yrabel (7151 c1aboBUIAIINX), (711 CIETBIX 00YyJaromuxcs
n300pakaTh M3y4yaeMble yIiibl B IpUOOpE Ui MUChbMA IO
OpaiiTto); CpaBHUBATH YTJIbI;

MOHMMAaTh W  HCIONB30BaThb MPU  pEIICHUH  3ajad
3aBHCUMOCTH MEXIY CIUHHIIAMH METPHUYECKOW CHCTEMBI
Mep; 3HAKOMHUTBHCS C HEMETPUYECKMMU CHCTEMaMU Mep;
BBIPAXXaTh JIUTMHY B Pa3IMYHBIX SMHUAIIAX U3MEPEHUSI.
IOPUBOAUTE TpUMEpPhl  OOBEKTOB  pPEaIbHOr0  MHpa,
UMEInX (opMy MHOTOYTONBHUKA, MPSMOYTOJbHUKA,
KBaJpaTa, TPEYroJbHUKA, OIICHWBATh MX JIMHEHHbIE
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pa3Mepbl.  BBIUMCHATH:  HEPUMETP  TPEYroJIbHUKA,
NPSMOYTOJIbHUKA, MHOTOYTOJIbHHUKA; TUIOIIAb
MPsIMOYTOJIbHHUKA, KBAApaTa;

n300pakaTb ~ OCTPOYrOJbHBIC,  TNPSAMOYTOJbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOWTH HAa HETMHOBAHHOM U KJIeT4aTol Oymare KBaapar u
MNPSIMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMH CTOpPOH (st
CIIa0OBUISAIINX ), (VIS CIENBIX 00YJaIOUINXCsl U300paxaTh
u3ydaeMble (pUrypsl B mpudbope it mucbMa 1o Opaiio).
MCCIIE/IOBATh CBOMCTBA MPSAMOYTOJIBHUKA, KBaJpaTa IMyTéM
HKCIIEPUMEHTA, HaOII0IeHUS, H3MEepEeHUs,
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 €IMHHIIAX
U3MEPEHUsT METPHUYECKOW CHCTEMBI Mep, IMOHHMAaTh H
UCMOJNb30BaTh  3aBUCUMOCTH  MEXJAYy METPUUYECKUMHU
eIMHUIIAMA U3MEPEHUS TIOMIA IH;

3HAKOMHUTBCA C TMpPUMEpaMH TMPUMEHEHUS IUIOMIAIu |
MepUMETpa B MPAKTHYECKUX CUTYAIUSAX. PEIIaTh 3a/1a4H U3
peanbHOM JKU3HHU, Tpeyiarath U oO0CYKIaTh pazIUYHbBIE
CrocoOBI pelieHus 3a1ay.

[loBTOpenne u
006o6menue. (10

q.)

[ToBTOpEHNE OCHOBHBIX MOHIATUH U METOAOB Kypca S5 Kjacca,
00001IeHIEe 3HAHUIA.

00001aTh W CUCTEMATHU3UPOBATh 3HAHUSA 10 KypCy|
MaTeMaTHUKU S5 KJacca;

BBIUMCIIATh ~ 3HAYEHUs  BBIPAXKEHUH,  COJEpKAIINUX
HaTypajJbHble 4YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC
JpoOH, BBHIIOJHATH MpeoOpa3oBaHUs YKCET;

BBIOMpaTh CHOCO0 CpaBHEHUS 4YMCEN, BBIYUCICHUH,
NPUMEHSTh CBOMCTBAa apU(METHUYECKHX MAEUCTBUU Jis
paloOHaIN3a1u1 BBIYUCIICHU;

OCYHIECTBJISATh CAMOKOHTPOJIb BBIOJIHSAEMBIX JEHCTBUUA U
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® pemarb

® peiath

CaMOIIPOBEPKY pe3yJIbTaTa BEIUUCIICHUI;

3a/la4d U3 pealbHOM KU3HM, IPUMEHITH
MaTeMaTHYeCKUe 3HaHUs JAJs pelleHUs 3a1ad U3 APYrux
y4eOHBIX IPEMETOB;

3aJaud  pasHbIMH  croco0amMH, CpaBHUBATb
CIOCOOBI peIIeHUs] 3aJaud, BHIOMPATh paAlMOHAIBHBINA
crnoco0.

6 KJIacce

(5 yacoB B Hege0, Becero 170 yacos)

Ha3Banue
pa3naena (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoAcpKaHue

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
HatypanbHble Apudmernueckue necTBus c MHOT'O3HAYHBIMHU 3HaTh U IIOHUMAThb TEPMHHBI, CBA3aHHBIC C PA3TUYHBIMU
gucina. (30 u.) HaTypaJbHbIMU  4uCIaMU. UYHCIIOBBIE  BBIPDAKECHMS, IOPSAOK BUJAMHM 4YHCEI M CHOCOOaMM HX 3allMCH, NEPEXOIUTh
NefcTBUHM,  HCHOJBb30BaHHME  CKOOOK.  Mcmonb3oBanue — 1mpu (ecau 3TO BO3MOKHO) OT OJHON (POPMBI 3alIUCH YUCIA K

BBIYMCIICHUSX IEPEMECTUTEIBHOIO W COYETATEIbHOIO CBOMCTB
CIOXKEHUS W  YMHOXEHMS, paclpelesuTeIbHOTO  CBOMCTBa
yMHOXeHHs1. OKpYyTrieHre HaTypadbHbIX YUCE.

Jenutenu u KpaTHbIC YKCiIa; HAUOOJIBIIUNA OO AETUTETH
M HauMeHblliee oOmee KpartHoe. JlenuMocTh CcymMMBI U
npousBeieHus. JleneHne ¢ 0OCTaTKOM.

JpYTOH;

CpaBHHUBATH n YIIOpAA04YNBATH OEabIC quciia,
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU, CPAaBHUBATh YHCIIA
OJIHOTO U Pa3HbIX 3HAKOB;

BBINOJIHATh, COYETasi YCTHBIE M NHUCHMEHHBIE NMPHUEMBI,
apI/I(i)MeTI/ILIeCKI/Ie I[GﬁCTBHSI C HAaTypaJbHbIMU U LCJIBIMU
qucaaMH, OOBIKHOBEHHBIMH U JECATUYHBIMH JIPOOSIMH,
MOJIOKUTCIIBHBIMHA U OTPHULATCIbHBIMA YUCIIAMH,
BBIYHCIISATH 3HAUEHUS YUCIIOBBIX BBIPA)KEHUH, BBITIOJIHATh
NPUKUJIKY W  OLEHKY pe3yjabTaTa  BBIYMCIICHHI;
BBINOJIHATE MPEOOpa30BaHMsI YMCIOBBIX BBIPAKCHHH Ha
OCHOBE CBOMCTB aprU(PMETHUECKUX JECUCTBUM;
COOTHOCHUTh TOYKY Ha KOOPJAMHATHOM MpsIMOH C
COOTBETCTBYIOIIMM €W YHUCIOM U H300pa)xkaTb 4uciIa
TOYKAMHM Ha KOOPJAWHATHOM NpPSAMOM, HAXOAUTH MOAYJb
quca;

OKPYIJIATH IIeJIble YNCIIa U JIECATUYHbIE APOOH, HAXOAUTh
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MPUOJIMIKEHUS YUCET;

BBIIIOJIHSITh apudmeTnyeckue JIEUCTBUS c
MHOTO3HAQYHBIMA HATYPAJIbHBIMH YHCIAMH, HaXOJIHTh
3HA4YEeHUs] YHCIIOBBIX BBIPAKEHUH co ckoOkamu u 0e3
CKOOOK; BBIYHMCIIATH 3HAYCHHS BBIPAKESHUM, COIEPIKAIIIX
CTCIICHHU;

WCITOJIB30BaTh MPU BBIYUCICHUAX MEPEMECTHUTEIHPHOE H
COUETATEeNILHOE CBOWMCTBA CIIOKCHHSI W YMHOXKEHUS,
pacnpeneIuTeIbHOe CBOMCTBO YMHOXECHHS
OTHOCHUTEIILHO CIIO)KCHHS, CBOHCTBA apu(PMETHUECKUX
JICHUCTBUIA;

UCCJICJIOBATh YHCIIOBBIC 3aKOHOMEPHOCTH, IPOBOIHTH
YHUCJIOBBIC DKCIIEPUMEHTHI, BBIIBUTATh U OOOCHOBBIBATH
TUIIOTE3HI;

(dbopMynupoBaTh ONpENEICHUs JENUTENs] M KPaTHOTO,
HaMOOJILIIETO OOIIEro JACIUTENII 1 HAUMEHBIIIETO O0IIETO
KpPaTHOTO, IMMPOCTOT0 ¥ COCTAaBHOT'O YHCEJ; UCIIOIb30BaTh
9TH TOHATHUS TIPU PEIICHUH 337124,

MPUMEHSITh QJITOPUTMBI  BBIYUCIICHUS HAHOOJIBIIETO
o0miero AenuTeNs W HAMMEHbIEro OOIero KpaTHOTO
JIBYX YHCEJN, AJITOPUTM Pa3JI0KEHHUS YUCIIa HA TPOCTHIC
MHOJKHTEIIH;

WCCIICIOBAaTh ~ CBOWCTBA  JCITUMOCTH  CYMMBI U
MPOU3BEICHUS YHCET;

MIPUBOJIUTE TIPUMEPHI YHCEN C 33JJaHHBIMU CBOHCTBaMH,
pacro3HaBaTh BEpHbIE M HEBEPHBIE YTBEPKICHUSA O
CBOMCTBAxX YHCEJ, ONPOBEPIaTh HEBEPHBIC YTBEPIKICHHS
C TIOMOIIIbIO KOHTPIIPUMEPOB;

KOHCTPYHpPOBAaTh MaTeMaTHUSCKHUE TMPEIJIOKEHUS C
IMOMOIIBIO CBSI30K «HY, «UIN», «ECIH. .., TO...»;

peliath TEeKCTOBBIC 3aJla4yd, BKJIIOYAIOIINE TTOHSATHS
JEIUMOCTH, apu(hMETUYECKUM CIIOCOOOM, MCTOIh30BATh
repedop BCeX BO3MOKHBIX BAPUAHTOB;

MIPUBOJINTH, pa30MpPaTh, OIEHUBAThH PA3TUYHBIE PEIICHUS,
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3aIMCH PELICHU TEKCTOBBIX 3a/1a4;

KPUTUYECKH  OLICHUBATH  IIOJYYECHHBIM  pe3yJbTar,
HaXOAWTh OIIMOKH, OCYLIECTBJIATH CaMOKOHTPOIIb,
MPOBEPSASI OTBET HA COOTBETCTBUE YCIOBUIO.

Hpo6wu. (78 4.)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE CBOWMCTBO  JIpOOH,
cokpamieHue apobeil. CpaBHEHHE M YHOPSIOYMBAHUE JPOOCH.
Pemenne 3aay Ha HaAXO0XKIEHHE YAaCTU OT LEJOr0 M LIEJIOT0 MO €ro
yactu. [[poOHoe uucino kak pesynbrar neieHusi. lIpencrabienue
JNECATUYHON ApoOu B BUIE OOBIKHOBEHHOW IPOOU M BO3MOXKHOCTH
NpEICTaBICHUS OOBIKHOBEHHOH JpoOW B BHIE JECATUYHOM.
Jecsatuunblie Apodu U MeTpUUecKasi cucteMa Mep. ApupmMeTruueckue
JNEHCTBUSL W YHUCIIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMH H
JNECATHUHBIMH TPOOSMHU.

Otnomenne. Jlenenne B JAaHHOM OTHOIIEHHWU. Macmita,
nponopuus. [Ipumenenue nponopuuii npy pemeHny 3agad.

[TonsTue nponeHTa. Beiuucienne npoueHTa OT BEIUYUHBI U
BEJIMYMHBI 110 €€ MPOLEHTY. BoipaxkeHne NpoueHTOB AECATUYHBIMU
npobsimu. Pemenune 3amau Ha mpoleHTH. BblpakeHue OTHOIIEHUs
BEJIMYMH B IIPOLICHTAX.

[TonoxxurenbHble U OTPULIATEIBHBIE YKCIIA

[lonoxxurenpHple U OTpUUATENbHbIE 4Mcaa. Llensle uucia.
Monynp ymcna, TeoMeTpuyecKkass MHTEpIpeTalns MOJAYJsS YHcCIa.
N300pakeHre uucen Ha KOOpPAWHATHOM mnpsMoi. Ywuciossle
npoMexyTku. CpaBHeHue uucen. ApupMeTHUYECKHE IEHCTBUS C
MIOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YACTIAMH.

[IpssmoyronbHast cucTteMa KOOpPAMHAT Ha  IUIOCKOCTH.
KoopauHaTel TOYKM Ha IUIOCKOCTH, a0cuucca W OpJAMHATA.
[TocTpoenune Touek u GUTyp Ha KOOPAUHATHOMN TUIOCKOCTH.

CpaBHMBATh U YHOPSIOYHBATH IpOOH, BEIOMPATH CIIOCO0
CpaBHEHHUS JpoOeii;

IPE/ICTABIATD IECITUYHBIE TPOOH B BHIE OOBIKHOBEHHBIX
npobeii W OOBIKHOBEHHBIE B BHUAC JCCATHUYHBIX,
MICTIONIb30BATh SKBUBAJICHTHBIC TPEICTABICHUS TPOOHBIX
YUCCII IIpHU UX CpaBHCHHU, TP BBIYHUCIICHUAX
MICTIONIb30BATh JIECSTUYHBIC APOOH MPU MpeoOpa30oBaHUH
BCJIMYHH B MCTpH‘ICCKOﬁ CHUCTCME MCP,

BBIIIOJIHATDH apI/I(I)MeTI/ILIeCKI/Ie ﬂeﬁCTBHH C
OOBIKHOBEHHBIMH U JACCATHYHBIMH I[pO6$IMI/I;
BBIYUCIIATH 3Ha4YCHUA BBIpa)KeHHﬁ, COACPIKAIUX

OOBIKHOBCHHBIC U JICCATUYHBIC JAPOOU, BBIMOIHSITH
npeoOpa3oBaHus IpoOeii, BEIOUpaTh Croco0, IPUMEHSTh

CBOMCTBaA aprupMeTHUIECKIX nercTBUH s
pPalMOHAIN3ALUH BBIYUCIICHUN;
COCTaBJIATh OTHOLICHUS W NPOMNOPLHH, HAXOJUTh

OTHOLICHHWE BEIWYMH, [JEJIUTHh BEJIWYMHY B JIAHHOM
OTHOIIICHUU;

HaXOJWUTh OJKCIEPUMEHTAJIBHBIM IIyTEM OTHOLICHHE
JUINHBI OKPY’KHOCTH K €€ TUaMETPY;

UHTEPIPETUPOBATh MacIITad KaK OTHOLIEHHWE BEJIWYMH,
HaXxOOUTh MacmTad IUlaHa, KapThl W BBIUYUCIATH
paccTosiHUSA, UCTIOJIB3Ys MacIITao;

OOBSACHAThH, UTO TAKOE€ MPOILEHT, YINOTPeOIaTh 000POTHI
pEYH CO CIIOBOM IIPOLICHTY;

BBIpaXaTh MPOILIEHTHI B IPOOSX W IpOoOM B MPOIEHTAX,
OTHOIIECHHE JBYX BEJINYUH B MPOLICHTAX;

BBIYUCIISATH IPOLEHT OT YHCIIa M YKCIIO MO €ro MPOLIEHTY.
OKpYIJIATh APOOH U MPOLEHTHI, HAXOAUTh MPUOIIKEHUS
YHCell;
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pewiaTh 3aJadyd Ha 4YacTH, MPOLEHTHI, IPOIMOPLMH, Ha
HaxoXJIeHue Jpodu (IpoIeHTa) OT BEJIMYUHBI U
BEJMYUHBI 110 €€ apoOu (IpOLeHTY), npodu (MpoIeHTa),
KOTOPBIM COCTABIISIET OJIHA BEJIMYMHA OT APYrOi;
HNPUBOAUTH IPUMEPHI HUCIIOJIb30BAHNS B PEAIbHON JKU3HU
MOJIOKUTEIBHBIX U OTPULIATEILHBIX YHCE;

u300paxarb  LeJble  4YKcia,  [OJIOKUTEIbHbIE U
OTPULATEIbHBIE YKCIIA TOYKAMH HA YHUCJIOBOM MPSAMOW,
UCII0JIb30BaTh YUCIIOBYIO MPSMYIO JJIsl CDABHEHUS YHCEIL,
MPUMEHSTh TIpaBUja CPaBHEHUS, YIOPSIOUYMBATH LIETIbIC
YHUCIa; HAXOAUTh MOYJb YHCHIA;

(dhopMyIpoBaTh npaBuia BBIYHMCIICHHS c
MOJIOKUTEIbHBIMM W OTPULATEJIbHBIMM  YHCIIAMH,
HAXOJIUTh 3HAYEHUS YNCTIOBBIX BBIPAKEHUH, COACPIKAIITIX
JNEUCTBUSL C TOJOXKUTEIbHBIMU M OTPULIATEIbHBIMHU
YUCJIaMHU;

NPUMEHSATh CBOWCTBA CJOKEHUS U YMHOXKEHHS s
rpeoOpa3oBaHus CyMM U MPOU3BEICHHIA;

MIPUBOJUTH, Pa30UPATh, OIEHUBATH PA3JTMYHbBIE PEIICHUS,
3aliCH PELIEHUI TEKCTOBBIX 33/1a4;

W3BJEKaTh HWHPOPMAIMIO W3 TaONHIl W JUarpaMm,
UHTEPIPETUPOBATh TAONUYHBIC JaHHbBIE, OMPEIENSITh
HauOoJiblllee ¥ HAUMEHBIIEE U3 TPEJICTABICHHBIX
JTAHHBIX;

OOBACHITH U WLTFOCTPUPOBATH TIOHITHE MPSMOYTOIHHOM
CUCTEMbl KOOpPAMHAT HA IUJIOCKOCTH, HCIONb30BaTh
TEPMUHOJIOTHIO; CTPOUTh HAa KOOPJAWHATHOM TIJIOCKOCTH
TOYKH U (PUTYPHI 10 33JaHHBIM KOOpJWHATAM, HAaXOJHUTh
KOOPJMHATHI TOYEK.

bykBeHHbIE
BBIPAKCHMUSL.

9.)

(6

[Ipumenenue OyKB AJisl 3aIIUCH MaTEMaTHUYECKUX BhIPAXKEHUN
u npeuioxkenuil. CpoiicTBa apudmernueckux aeicTsuil. bykBennsie
BBIDAKEHHUSI M 4YHUCIIOBBIE IOJCTAaHOBKH. DyKBEHHBIE paBEHCTBa,
HAXOXXJCHUE HEU3BECTHOIO KOMIOHEeHTa. PopMyinbl; (HOpMyIbl
nepuMeTrpa M IUIOHIAJM TPSIMOYToJIbHHMKA, KBajpara, o0bEMa

WCTIONB30BaTh OYKBBI JUIsi OOO3HAYECHHS 4YHCEN, TPHU
3allUCU  MaTEeMaTUYECKUX YTBEPKICHUM, COCTaBIATH
OYKBEHHBIE BBIPKEHUS 110 YCIOBHUIO 3aa4H;
HCCIEA0BaTh HECTOKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH,
WCTIOIh30BaTh OYKBHI JIJIS UX 3aIHCH;
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napasuiesienunena u Kyoa.

BBIUMCIIATh YMCIOBOE 3HAUEHUE OYKBEHHOT'O BBIPa)KEHUS
MIPU 33JJaHHBIX 3HAUYCHUSIX OYKB;

3amuChiBaTh  (QOPMYJBL:  MEpUMETpa W IUIOLIA[H
NpAMOYIrOJIbHUKA, KBajpara, IJIUHBI OKPYXHOCTH,
IUTOMIa M KPYra; BBIMOJHATh BBIYUCICHHUS II0 OSTHM
bopmynam;

COCTaBJATh  (POPMYJIbI, BBIPAKAMOIIMNE 3aBHCUMOCTH
MEXKIy BEIMYMHAMHU: CKOPOCTh, BPEMs, PaCCTOSHHE;
IICHA, KOJMYECTBO, CTOMMOCTH;, IMPOU3BOIUTEILHOCTD,

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

HAXOJWTh HEW3BECTHBIH KOMITIOHEHT apu(h)METHIECKOTO
EUCTBUSL.

Pemenue

Pemenne TEKCTOBBIX 3aaad apHPMETHUYECKUM CIIOCOOOM. pemiarb MHOTOIIIarOBBIE TEKCTOBBIC 3a/1a9mn
TEKCTOBBIX 33/1a4. | Pemenne normueckux 3amad. Pemenue 3amau mepebopoM Bcex apuMeTUIeCcKuM CrocoooM;
(84.) BO3MOKHBIX BAPUAHTOB. pemarb  3aJa4d,  CBS3aHHBIE C  OTHOIICHHUEM,
Pemenue 3amay, copepikalux 3aBUCIMOCTH, CBSI3bIBAIOIINX IPOMOPIUOHATFHOCTBIO BETMYHH, MIPOLIEHTAMU; pellaTh
BEJIMYMHBI: CKOPOCTh, BpPEMs, pPACCTOSHHE, IIeHA, KOJWUYECTBO, TPH OCHOBHBIC 337[a4d Ha IPOOH ¥ MPOIICHTHI,
CTOUMOCTb; MPOU3BOAUTEIHHOCTE, BpeMs, 00bEM padoThl. EauHUIIBI pemiaTh 3a/1a4H, coJieprKaIiue 3aBHCHMOCTH,
HU3MEPEHUS: MacChl, CTOMMOCTH; PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBSI3BIBAIOIINE BEITMIHHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE,
CBs13b MEXy €IMHUIIAMHU U3MEPEHUSI KaXKJ0M BETUYHUHEI. [[€Ha, KOJMYECTBO, CTOMMOCTH; MPOH3BOAUTEIHHOCTS,
Pemenue 3ajad, CBSI3aHHBIX c OTHOIIICHHUEM, Bpemsi, 00béMa pabOTBI, UCTIONB3YS apuMETHYECKUE
MPOMOPLHMOHATEHOCTHIO BETMUWH, TPOIIEHTAMH; PEIIEHINE OCHOBHBIX NEICTBHS, OIICHKY, TPUKHUJIKY; TTOJIb30BaThCS €IUHUIIAMHU
3aa4 Ha IpoOU U TPOLICHTHI. M3MEpPEHUST COOTBETCTBYIOIINX BEIIMIHH,
OneHka U MpUKUIKA, OKpyTiieHue pesynbrata. CocraBieHue COCTaBIATh OYKBEHHBIE BHIPAYKEHUS 110 YCIOBUIO 3a/1a4H;
OYKBCHHBIX BBIPOKCHUH TI0 YCIIOBHIO 3aJa4H. M3BJICKATh WHPOPMAITUIO, MPEICTABIICHHYIO B Ta0IHIAX,
[IpencraBieHre AAHHBIX C MMOMOIIBIO TAOIUI] U JUATPAMM. Ha JTUHEHHOW, CTOJIOYATON MM KPYroBOW AMarpaMmax,
CroybJarbie JUarpaMMbl: YTEHHUE U TTOCTpOeHHE. UTeHNEe KPYTrOBBIX WHTEPIPETUPOBATH MIPEJICTaBICHHBIC JTAHHBIC;
Jarpamm. WCIIOJIb30BaTh JaHHbBIE TIPU PEIICHUU 3a/1a4;
MPEACTABIATE UHPOPMALUIO C TIOMOIIBIO0 TaOIUIL (15t
CIETbIX U CIA0OBUISINNX), JUHEWHOH H CTOIOYATOM
auarpaMm (1u1st CIIabOBUISIINX ).
Harnsonas Harnsigasie npeacraBnenus o purypax Ha MIOCKOCTH: TOUKA, pacrmo3HaBaTh Ha YepTEkKaxX, PUCYHKAX CITydal B3aUMHOTO
reomerpus. (38 | mpsimas, OTpe30OK, JIyd, yroj, JIOMaHas, MHOTOYTOJbHUK, PaCTOJIOKEHUS IBYX MPSMBIX;
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YeTBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnosiokeHHe JBYX HpsSIMBIX Ha IUIOCKOCTH,
napajuieJibHble MpsIMble, MEepHEeHAUKYIISIpHbIE npsiMble. M3mepeHue
paccTOsSHUM: MEXy IBYMs TOUKAMM, OT TOUKH JI0 IPSIMOM; JJIMHA
MapIIpyTa Ha KBaJApaTHOU CeTKe.

N3mepenue 1 nocTpoeHNE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Bunbl  TpeyrojbHHMKOB:  OCTPOYTOJbHBIM,  MPSAMOYTOJbHBIM,
TYIOYI'OJIBHBIN; paBHOOEPEHHBIH, PaBHOCTOPOHHHMM.
YeTpIpEXYroJIbHUK, MIPUMEPHI YETBIPEXYTOJIbHUKOB.

IIpsAMOYTOJIBHUK, KBAJpaT: UCIIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB,
nuaroHane.  M3oOpakeHne  reomeTpuyeckux  Guryp  Ha
HEJIMHOBaHHOM OyMare ¢ WCIOJIb30BAaHUEM IUPKYJsl, JUHEHKH,
yrojibHHUKa, Tpancnoptupa. Iloctpoenus Ha kiietdyaToi Oymare.

[Tepumerp mHOrOyronbpHUKA. [loHATHE TUTOMIAMU (UTYPHL;
eIMHULBl u3MepeHus Iuiomaau. IlpubmmwkénHoe u3MepeHue
iomaau Gpuryp, B TOM 4rcie Ha KBagpaTHoi ceTke. [Ipubnmxénnoe
M3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLIAN KpyTa.

CumMmerpusi:  LeHTpajbHas, oOceBas M  3epKajbHas
cummertpun. [loctpoenne cuMMeTpUUHBIX QUTYP.

Harnsiiaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (QUrypax:
napajuienenunesn, Kyo, npusma, nupaMmua, KOHyC, HUIMHID, Map 1
chepa. MzobOpaxkenue mnpocTpaHcTBeHHBbIX ¢uryp. [Ipumepsl
pa3BEPTOK MHOTOTPAaHHUKOB, LWIMHIpa U KoHyca. Co3naHue
MoJieNiell  TMPOCTPAaHCTBEHHbIX (Guryp (M3 Oymaru, IpOBOJIOKH,
MJIACTHIIMHA U JIP. ).

[Tonatue o0bEMa; enuHUIBI U3MepeHUs o0béMa. OO0BEM
MPsIMOYTOJIBHOTO TIapajuiesienunena, Kyoa.

U300paxaTh C MOMOIUIbIO YEPTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAaHHOU 51 KJIETYATOU Oymare IBE
nepeceKaroIrecs npsMble, Be NapajuieIbHble MpsSMBbIE,
CTPOUTH MPSAMYIO, NEPIEHAUKYIAPHYIO AaHHOM (Ui
c1aboBUIAIINX ), (IUIsI CIETBIX 00YJYAIONTUXCS BBITIOIHATh
MOCTpPOEHHE B pUOOpE IS MIChbMa 110 Opaiiiio);
IPUBOJIUTH MIPUMEPBI napajyuieTbHOCTU U
MEPIEHIUKYJISIPHOCTH IIPSIMBIX B IPOCTPAHCTBE;
pacro3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISIPHBIE U
HapasuleIbHbIe CTOPOHBI;

u300paxaTb ~MHOTOYTOJIBHMKH C  MapajlielbHBIMHU,
NEePHEHANKYISIPHBIMU CTOPOHAMU;

HaXOJHUTh PACCTOSTHUE MEXKAY IBYMSI TOUKaMH, OT TOUKH
JI0 IpsIMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM
YHCIie UCTIOIb3Ys HU(PPOBBIE PECYPCHI;

nU300pakaTh HA HEJITMHOBAHHOM U KJIeT4aTol Oymare (1yis
CIa0OBUAAIIMX), C  HCIOJIb30BAHUEM  YEPTEKHBIX
WHCTPYMEHTOB  YETBIPEXYTOJIBHUKH C  3a/JaHHBIMHU
CBOMCTBaMM: C NapauIeIbHBIMU, MEPHEHIUKYISIPHBIMH,
paBHBIMH CTOPOHAMH, TNPSIMBIMH yIrllaMd U Jp,
paBHOOEPEHHBIN TPEYTOJbHUK;

npeqiaraTh M 00CYXIaTh  CIOCOOBI,  AITOPUTMBI
MIOCTPOCHUS;

UCCIIeIoBaTh, HCHOJb3ys OSKCIIEPUMEHT, HaOJI0JIeHHE,
MOJIETUPOBaHUE, CBOWCTBA MPSIMOYTOJIbHHMKA, KBaJpara,
pa30uBaTh HAa TPEYTONbHUKHY;

000CHOBBIBATH, OINpOBEpraTh C MTOMOIIIbIO
KOHTPIIPUMEPOB  YTBEPKIEHUS O MNPSIMOYTOJbHUKE,
KBajpaTe, pacro3HaBaTh BEpHbIE U  HEBEpHBIE
YTBEPXKACHUS,

MU3MEpATh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIbI, B
TOM 4YHCIIE B MHOTOYTOJbHHUKE, CpPaBHUBATH YTJIBI,
pacrno3HaBaTh OCTpblE, HpsSIMbIE, TYIble, pa3BEPHYTHIE

yTJIbI,
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pacrno3HaBars, n300paxkaThb OCTPOYTOJIbHBIN,
MPSIMOYTOJIbHBIM, — TYNOYIOJIbHBIM, paBHOOEIPEHHbIH,
PaBHOCTOPOHHUI TPEYTOJIbHUKH;

BBIUUCIATh [EPUMETP MHOIOYIOJbHHMKA, ILUIOLIAMAb
MHOI'OyToJIbHUKAa pa30OMeHHEM Ha MIPSMOYTOJIbHUKH, Ha
paBHbIe (PUTYPBI, UCHOIB30BATH METPHUECKUE €IHMHULIBI
M3MEPEHMS JUTMHBI U ILIOLIAAM;

UCIOJb30BaTh MPHOMMKEHHOE M3MEpEeHHe JIUH |
wiomaae,  NpuOmKEHHOE  M3MEpeHHe  JJIMHBI
OKPY’KHOCTH, IJIOLAAHN KPYyTa;

pacro3HaBaTb Ha  d4epTekax M HU300pakeHUsX,
n300pakaTb OT PyKH (ISl CIAOOBUASIIMX), CTPOUTH C
IIOMOILIBI0 MHCTPYMEHTOB (GUrypy (OTpe30K, JOMaHYIo,
TPEYTrOJbHUK, IPSIMOYTOJIbHUK, OKPYXHOCTB),
CUMMETPUYHYIO JaHHOW OTHOCUTEIIBHO NPSAMOi, TOUKH;
IPUBOJIUTH IPUMEPHl OOBEKTOB OKPYKAIOLIET0 MHpa,
UMeIUX (GOPMY H3YUYEHHBIX T€OMETPHUUECKUX IIOCKUX
U TPOCTPAHCTBEHHBIX (UIYp. HAXOIUTh MPHUMEPHI
CUMMETPUU B OKPYKAIOIIEM MHpE. MOJCIUPOBAaTh W3
Oymaru 1Be (GUIypbl, CHUMMETPHUYHBIE OTHOCHTEIHHO
MIPSIMON; KOHCTPYUPOBAaTh reoMeTpUUYECKHe
KOH(UTypaluu, UCHOJb3ysl CBOUCTBO CUMMETPUH, B TOM
YHClIie C OMOILBIO IU(PPOBBIX PECYPCOB;

UCCIIeIOBaTh CBOIMCTBA M3YYEHHBIX (UTYp, CBSI3aHHBIE C
CUMMETpUEH, HCIHOJb3Yysl SKCIEPUMEHT, HaOIIOJEHUE,
MOJIEITMPOBAHHUE;

000CHOBBIBATH, ONpoBEpraTh c MOMOLIBIO
KOHTPIPUMEPOB YTBEPXKICHUS O CHUMMETPUH QUTYD;
pacrmo3HaBaThb Ha 4epTeKax, PUCYHKaX, OMHUCHIBATH
nUpaMuy, NpU3My, IIKHAP, KOHYC, LIap, U300paxarb
UX OT pyku (Ans cinaGoBUASIIKX), MOJEIUPOBATH U3
Oymaru, MjaacTUJINHA, TPOBOJIOKH U Jp;

MPUBOJIUTE TMPUMEPbl OOBEKTOB OKPYXKAIOIIET0 MHpA,
UMEIOMKX (pOpPMBI HA3BAHHBIX TE,
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UCIIO0JIb30BaTh TEPMUHOJIOTHIO: BEpILNHA, PeOpo, IpaHb,
OCHOBaHUE, BBICOTA, PAUYC U AUAMETP, pa3BEPTKA;
u3yuyaTb, HCIOJb3ysd  SKCIIEPUMEHT, HaOJIOJICHHE,
U3MEpPEHUE,  MOJEIMPOBAHUE, B TOM  4YHCIE
KOMITBIOTEPHOE, U OIUCBIBaTh CBOMCTBA Ha3BaHHBIX Tell,
BBISIBJIATh CXOZACTBA M PazIWuMsl: MEXIY NUPaAMUAOH U
IPU3MOM; MEXy LIMIMHIPOM, KOHYCOM U IIapOM;
pacro3HaBaTh  Pa3BEPTKM  IMapajulesienunena, Kyoa,
IPU3MBI, OUPaMUJIBL, KOHYCa, LWINHAPA;
KOHCTPYMpOBaTh JaHHbIE Tela U3 pa3BEPTOK, CO3JaBaTh
UX MOJIEJIN;

co3/aBaTh MOJENH NPOCTPAHCTBEHHBIX ¢uryp (u3
Oymaru, IpOBOJIOKH, IUTACTHIIMHA U 1P.);

U3MEPATh Ha MOJENSIX: JJIUHBI pEOEep MHOTOTPaHHUKOB,
JMaMeTp 11apa;

BBIBOANTH  (opmyny  o0béMa  IPSIMOYTOJIHHOTO
napaenenunena;

BBIUUCIATH 1O QopmyiaamM: 00bEM NPSIMOYTOJIBHOIO
napajienenunena, Ky0a; HCHOIb30BaTh  €IMHUILBI
u3MepeHus:  00bEMa;  BBIUMCIATH  OOBEMBI  Tell,
COCTABJICHHBIX U3 KyOOB, MapajUIeJeNUIIEAOB; peIlaTh
3a/1a4M C PEAIbHBIMH JaHHBIMH.

IToBTOpEeHNE
o0oO11eHue.

9.)

u
(10

[ToBTOpEHHE OCHOBHBIX MOHSATUH U METOZOB KYpCOB 5 1 6 KIIaCCOB,
00001IeHNE 1 CUCTEMATU3AIAS 3HAHUHA.

0000mmaTh W CHCTEMaTH3UpPOBAaTh 3HAHUS IO KypCy
MaTeMaTHKU 5 U 6 KJIacCoB;

BBIUKCIIATh  3HAYCHHUS  BBIPAXKEHUH, COJEp KaILUX
HaTypaJbHbIE 4YHCJIa, OOBIKHOBEHHbBIE U JIECATUYHbBIE
npoOu,  BBINOJHATH  NpeoOpa3oBaHUS  4YuCeNl U
BBIPAKCHUI;

BBIOMpATh CMOCOO0 CpaBHEHHUS YHCEN, BBIUYUCICHHIH,
MIPUMEHSTh CBOMCTBA apu(METHUYECKUX AECUCTBUN IS
palMOHAIN3alUN BBIYUCIICHU;

OCYIIECTBISATh CAMOKOHTPOJIb BBINOJIHAEMBIX JACHCTBUN
U CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHUN;

pemiatb 3aJadyd U3 PpeaJbHOM JKWU3HM, NIPUMEHSTH
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MaTeMaTHYeCKUe 3HAHU JUIsl pelleHus 3a7a4 U3 Jpyrux
y4€OHBIX IIPEIMETOB;

® pewiaTh 3aJa4d pa3HbIMU CIOCOOaMM, CpPaBHUBATh
CHOCOOBI peleHus 3a/a4d, BbIOMPATh PaLUOHATBHBIN
c1oco0.
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IHPUMEPHAS PABOYAS TIPOI'PAMMA 110 YYEBHOMY KYPCY
«AJITEBPA»

Conepxanue yue0HOro Kypca «Ajreopa»

7 kJ1ace

Yucaa 1 BBIYUCTCHUSA.

PanmonanbHeie ynca.

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucel. ApudmMmeThdeckue JEHCTBUS ¢
paUMOHAIIBHBIMU YHUCIaMH. PemieHue 3aqad U3 peajbHOM NpPAaKTUKA HA YacTH,
HaJpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKAa3aTesieM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIPEEIICHHUS], 3aITUCh OOJBIINX YUCEN.

[IpoueHTsl, 3an1ch NPOLIEHTOB B BUAE ApoOU U IpoOH B BUE NPOLIEHTOB. Tpu
OCHOBHBIE 33/J1a4¥ Ha IPOLEHTHI, PEIICHHE 3a/1a4 U3 PEalbHON NMPAKTUKHU.

[IpuMeHeHrne TPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIH
HATypaJbHBIX YUCEIL.

PeanbpHble  3aBUCHMOCTH, B TOM 4uCile I@psMas M oOpaTHas
IPOIIOPIIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUSI.

IlepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTuMbIe
3HaueHUA nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
bopmynbl. Beruucaenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAKEHHS, IMpaBWiIa MOpeoOpa3oBaHUA CYMM H
MPOU3BEICHUH, IPABUIIA PACKPBITUS CKOOOK M MPUBEIEHUS MOJAOOHBIX CIaracéMbiX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioxeHne, BBIYUTaHUE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHUS: KBAAPAT CyMMBI
¥ KBaJipaT pazHoctu. @opmysia pa3HOCTH KBaApaToB. PaznokeHne MHOIOWIEHOB Ha
MHOKUTEJIH.

YpaBHeHus.

VYpaBHeHHE, KOPEHb YypaBHEHHs, NpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTh YPABHEHUM.

JluHerHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YMCIO KOPHEN JIMHEMHOIO
ypaBHEHUS, pelIeHUE JTMHEHHBIX ypaBHEeHUH. COCTaBlIeHHE YPAaBHEHU MO YCIOBUIO
3a/iauu. PenieHre TeKCTOBBIX 33/1a4 C MOMOIIbIO YPaBHEHUIA.

Koopaunartel u rpagpuxku. OyHKUMH.

Koopaunara Touku Ha mnpsmoi. PaccTositHue Mexay IByMsI TOYKAMHU
KOOPJAWHATHOM IIPSAMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxoB peanbHbIX 3aBucuMocTeil. [lonstue pyukuu. I'paduk pyHkumu.
CpoiictBa ¢yukuuil. Jluneitnas ¢ynkuus, e€ rpadpuk. ['padpuk PyHKUIHN
y=|x|..I'paduueckoe penicHrue TUHSHHBIX YPABHCHUIA.



8 kiace

Yucaa 1 BBIYUCTCHUSA.

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUSM.

JleCTBUTENIBHBIC YHCIIA.

PammmonanbHbie uKciia, UppallMOHAIIbHBIC YUCTIA, KOHEUHbIE U OECKOHEUHbIC
JECATUYHBIC ApoOr. MHOXKECTBO JICUCTBUTEIIBHBIX YUCEN; JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIC JAECATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEUCTBUTENBHBIX YHCEN, apuU(METUYECKHE JEUCTBUS C
JEeUCTBUTEILHBIMU YUCIIaAMU.

AJire0panvecKue BbIPAKECHUSI.

AnreOpaudeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckou ApooH.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE aireOpandeckux JapoOei.
PanronanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHus.

JIuHeitHOe ypaBHEHHE C ABYMs MEpEMEHHBIMU U ero Tpaduk. Cuctema AByX
JUHEWHBIX YPAaBHEHHU C ABYyMs MEpEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
criocoOoM moAcTaHOBKU. [Iprmepsl perieHus: TEKCTOBBIX 3a]1au C OMOIIBIO CUCTEM
JIMHEWHBIX YPABHEHUM.

DOyHKUMH.

I'paduueckoe pelieHue CUCTEM JTUHEWHBIX YPaBHEHUH.

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

9 kiace

Yucaa v BBIYUCTCHUSA.

CreneHb ¢ LenabIM MoKa3aTesnaeM U e€ cBoricTBa. CTaHAapTHAs 3alIMCh YHCIIA.

W3mepenust, npuOInKeHMs!, OLCHKH.

Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpA, AIUTEIBHOCTH IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnnx€HHOE 3HaYEHUE BEIMYHMHbBI, TOUHOCTH NMpUOIkeHus. OKpyrieHue
yucen. [[puknaka u oieHka pe3yJbTaToB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEHl KBaJpaTHOIO YpPaBHEHHS.
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. HepaBEHCTBO ¢ OJIHON NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

Koopaunartel u rpagpuxku. PyHKUMH.
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YucioBble NPOMEXYTKH. M300pakeHHe YHCIOBBIX TPOMEKYTKOB Ha
KOOPJAMHATHOW MPSIMOM.

[lonsitue ¢ynkuun. OO6MaCTh ONpeAeNeHUs © MHOXKECTBO 3HAUYCHHM
dbynkuun. CnocoObl 3a1aHnust QyHKIUH.

I'paduk pynknuu. Urtenne cBoicTB dyHkiuu mno e€ rpaduxy. [Ipumepsi
rpadukoB GYHKIHMA, OTpaXKaIOIMIUX PeaIbHbBIE MPOLIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNPONOPLIHUOHAIbHBIC

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

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

10 xnace

AJire0OpanvecKue BbIPaKEeHUsI.

KBampaTHbpiii  TpE€XuineH; pasioKEHUE KBAApPaTHOTO TPEXUYJEHAa Ha
MHOKHUTEJIN.

[IpeoOpazoBaHue palMOHAIBHBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA.

Pemenne ypaBHEHUM, CBOJSAIIUXCS K KBagpaTHOMY, OHUKBaJApaTHOMY
ypaBHeHUIO. [IpuMepbl pelieHuss ypaBHEHUM TPETbEW M YETBEPTOM CTEIECHEN
pa3iIoKEeHUEM Ha MHOXKUTEIH. [IpoOHO-palinoOHalIbHbIE YPaBHEHUS.

CucreMbl ypaBHEHUH.

VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMHM M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJITHO W3 KOTOPBIX JIMHEHHOE, a IPYro€ — BTOPOU CTENEHMU.

[IprmMepsb! permeHns CUCTEM HENIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU.
['padrueckas mHTEpHIpETALMS CUCTEMBI YPABHEHU C JBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

KBangpaTHbie HEpaBEeHCTBA.

I'padrueckas mHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

Koopaunarsel u rpaduxu. ®yHKIUH.

KBagpatuunas Qynkmus, e€ rpadux u cBoiictBa. [lapabomna, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

['paduaeckoe perieHne ypaBHEHUN U CUCTEM YPABHEHHI.

YucoBble M0CJIe10BATEILHOCTH.

Omnpenenenre u cnocoObl 3a1aHNS YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM (opmyJioi u popmyIoit n-ro wieHa.

Apudmernueckas U reomeTpuueckas mnporpeccud. @opMyIbl n-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N3obpaxkeHne uneHOB apu(dMETHUYECKOW W TEOMETPUYECKON Iporpeccuid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.

IloBTOpPEHME U cUcTeMaTH3aUMsA U3y4eHHOro B 5-10 kiaccax.
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Ilnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHUSI Y4eOHOro Kypca
«AJredpa»

7 kaacc
Yucita 1 BEIYUCICHUS:
° BBINIOJIHATh,  COU€Tass  YCTHbIE W TMCbMEHHBIE  IPUEMBI,
apudMeTHIECKUE ISUCTBUS C palliOHAILHBIMU YHCIIAMU,
° HaXOIUTh 3HAYCHUS YHCIOBBIX BBIPAKCHUM, MIPUMEHSATh

pa3HooOpa3Hbie CIocOObI ¥ MPUEMBI BEIUMCIICHHUS 3HAUEHUH TPOOHBIX BBIPAKCHHIH,
coJiepKaluX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH;

o NepexXouTh OT OAHOW (OPMBI 3alMUCH  4YHMCET K Jpyrou
(mpeoOpa3oBbIBaTh JIECATHUYHYIO JAPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOb);

® CpaBHHUBATH U YIIOPAAOYHUBATH PAITMOHAJIBHBIC YN CJIA,

® OKPYIJIATDH YHCJIA,

® BBIIIOJIHATE IIPUKUAKY H OLCHKY pPC3yJibTaTa BBI‘-II/ICJIGHI/If/'I, OLOCHKY
3HAQYCHUM YMCIIOBBIX Bblpa)KeHHﬁ;

o BBITIOJIHATH I[CﬁCTBHH CO CTCIICHAMMU C HATYPAJIbHBIMHU ITOKA3aTCIISIMU,

o INPpUMCHATb IIPU3HAKH JOCIIMMOCTH, PaA3JI0OKCHHC Ha MHOXHUTCIN
HaTypaJIbHBIX YUCCII;

L peuiaTb IMPAaKTUKO-OPUCHTHUPOBAHHBIC 3agadyu, CBJ3aHHBIC C

OTHOIIIEHWEM  BEIWYMH, MPOMOPLUMOHAILHOCTHIO  BEJIMYWH, MPOIECHTaMH,
UHTEPIIPETUPOBATh PE3yJabTaThl pEIIEHUS 3afad C Y4ETOM OTrpaHWYCHHI,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbBIX OOBEKTOB.

AnreOpanyeckre BbIpaXKECHHUS:

° WCITOJIB30BaTh  alTeOpandecKyl0 TEPMHHOJOTHIO W CHMBOJIUKY,
MPUMEHSTH €€ B MPOIIECCEe OCBOCHUS yueOHOTO MaTepHaa;

° HAaXOJUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUNW TIPU  3aJaHHBIX
3HAYCHUAX TIEPEMECHHBIX;

° BBITIOJIHATH MPEOOpPa30BaHUs 1IETIOTO BBIPAKEHUS B MHOTOUWICH
MIPUBEJACHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK;

° BBHITIOJIHATh YMHOKCHHE OJJHOYJIEHA HA MHOTOYJIEH M MHOTO4YJIEHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH;

° OCYIICCTBIIATH PA3JI0KEHNE MHOTOWICHOB Ha MHOYKHTEIIN C TIOMOIIBIO

BBIHECEHUS 32 CKOOKHM OOIIETO MHOKHUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHUS;

® IMPUMCHATD HpCO6paSOBaHI/IH MHOTOYJICHOB IJIs1 PCHICHHA pa3JIMYHBIX
3aJa4 U3 MaTCMaTUKU, CMCIKHEBIX IIPCIAMETOB, 13 peaHBHOﬁ ITPAaKTHKH,
® HUCMOJIb30BaTh CBOMCTBA CTCHEHEH C HaTypaJbHBIMHU II0Ka3aTCIAIMU

JUISL Ipe00pa30BaHUs BEIPAKEHUI.
YpaBHEHUS U HEPABEHCTBA:

o pemaTh JMHEWHBIE YPABHEHMsS C OJHOM IIEPEMEHHOW, INPUMEHSS
IIPaBUJIA NIEPEX0A OT UCXOAHOTO YPABHEHNUS K PABHOCUIIBHOMY EMY;

° IIPOBEPATH, ABJISIETCS JIX YUCIO KOPHEM YPAaBHEHNS,

° OPUMEHATh Tpapuyeckhue METOAbl TMpPU PEHICHUH JIMHEHHBIX
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YPaBHEHUH;
° COCTABJIATh M PEIIATh JIMHEWHOE ypaBHEHHUE II0 YCIOBHIO 3a/1ayH,
UHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.
Koopaunats! u rpaduxu. OyHKuu:

° n300pakaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpAMHATAM;

° OTMEYaTh B KOOPIAMHATHOW IUIOCKOCTH TOYKM TIO 3aJaHHBIM
KOOpAMHATAaM; CTPOUTH TpaduKu TMHEHHBIX (DYHKINH;

° CTpouTh rpaduk GpyHkimu y =|x|;

° OIMCHIBATh C MOMOIIBIO (PYHKUIUN H3BECTHBIC 3aBHCUMOCTU MEXKIY

BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

° HAXOJIUTh 3HaUCHUE (DYHKIIMH 10 3HAUCHUIO €€ apryMEHTa;

° NOHUMAaTh Tpaduueckuii cmocod TMpejCTaBICHUS U aHaIM3a
uHoOpMaIuU; U3BJIEKaTh W HWHTEPHpPETUpPOBaTh HUHGOpMAIMIO U3 TpaduKoB
peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

8 ki1ace

Yucna v BEIYMCICHUS:

° WCIIONB30BaTh  HAYAJIBHBIE  NPEACTABICHUA O  MHOXKECTBE
JEUCTBUTENLHBIX YHCEJI JJI CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCIECHUI; N300paKaTh
JNEWCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM NIPSMOM;

° OPUMEHATh TMOHATHE apU(PMETHUYECKOrO  KBaJpaTHOTO  KOPHS;
HaXOAWTh KBaJApaTHble KOPHM, HCIOJB3YyS NPHU HEOOXOIUMOCTH KaJlbKYJISTOP;
BBIMOJIHATh MPEoOpa3oBaHMs BBIPAKEHUHM, COAEpXKALIUX KBaJpaTHbIE KOPHHU,
WCIIOJIb3YSl CBOMCTBA KOPHEM;

° CpPaBHHUBATh M YIIOPSAOYMBATH DPALMOHAIBHBIE W HPpalOHAIbHBIC
quCIa,;

° BBIMOJHATH apu(METHUECKHE IEHCTBUS C pallMOHAILHBIMU YHCIIaMH,
codeTrass YCTHbIE UM TNHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIYMCIEHUS C
UppalMOHATbHBIMU YUCIAMU, OKPYTIIATH I€VCTBUTEIbHBIC YUCIA.

AnreOpanyeckre BbIpaKECHHUS:

° BBINIOJIHATh ~ TOXJIECTBEHHBbIE  MpeoOpa3oBaHMsI  pallMOHAIBHBIX
BBIPKEHUI HA OCHOBE MPABWJI ICUCTBUI HaJ MHOTOWICHAMU U alre0pandyecKuMu
IpOo0sSIMU;

o OPUMEHATHh MpeoOpa3oBaHUs BBIPAKEHUHN Ui PEUICHUs Pa3IUYHBIX

3a71a4 U3 MAaTEMaTUKHU, CMEXKHBIX PEAMETOB, U3 PEATbHON ITPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA:

° no0upaTh MPUMEPHI AP YUCE, SIBISIOMUXCS PEIICHUEM JTUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU;

° CTPOUTH B KOOPJIMHATHOM TIOCKOCTHU TpadUK JIMHEHHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJB3YSCh TpadUKOM, TPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS;

° pelaTh CUCTEMBI JIBYX JIMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH,
B TOM 4Hclie TpaduuecKy;
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° NPUMEHATH rpaduueckre METOJbl MPU PELICHUH CUCTEM JIMHEWHBIX

YPaBHCHUI;

° COCTaBIISAITh M PEIIaTh CUCTEMY JIMHEHHBIX YPaBHEHUW MO YCIOBHIO
3a/1a4i, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4yd IOJYYEHHBIN
pe3yJbTar;

° pelaTh JMHEWHbIE YPABHEHUS U YPABHEHUS, CBOSIIHNECS K HUM;

° MPOBOAUTh MPOCTEHIINE HCCIENOBAaHUS YPAaBHEHUHM H© CHUCTEM

ypaBHEHUH, B TOM YHCIe C TMPUMEHEHHWEM TpaduiYecKUX TPEICTaBICHUN
(ycTaHaBIMBaTh, UMEET JTU yYPABHCHHE WM CHCTEMa ypaBHCHHWH PEIICHUS, €CIH
HUMEET, TO CKOJIbKO, U TIp.);

° NepPexXoqnuTh OT CJIOBECHOW  (OPMYNIHpPOBKH 3amadyd K  e€
anreOpandecko MOJACIH C TIOMOIIBI0 COCTABJICHUS YPAaBHCHHS WA CHUCTEMBI
ypaBHEHUH, MHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a1a4H TTOJTyICHHBIN

pe3yJIbTaT.
OyHKINU:
o MOHUMAaTh M HCIOJb30BaTh (DYHKIIMOHAIBHBIE TOHATUS U S3BIK

(TepMUHBI, CUMBOJIMYECKHE O0O03HAUYEHHA); ONMPENEIsATh 3HaueHHE (YHKIHUU T10
3HAUCHHUIO apTYMEHTa; ONPEACIATh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy;

. K
° CTpOUTH rpaduKU AIEMEHTAPHBIX QYHKIUAY = oY= V/x; omuchHIBaTH

CBOMCTBA yKa3aHHBIX (PYHKIUH 1O rpauKy.

9 kJacc

Hucna v BEIYUCIEHUS:

° UCIIOJB30BaTh 3alUCHU OOJBIIUX M MaJblIX YHUCEI C TOMOIIBIO
JECATUYHBIX ApoOei 1 cTerneHel Yuca;

° HaXOJUTh 3HAYEHUS CTEMEHEW C MEeNbIMH IMOKA3aTeNsIMU U KOPHEH;
BBIYUCIISITh 3HAYEHUS YHUCIOBBIX BBIPAKECHUI;

° BBITIOJIHATh MPUKUAKY pE3yJibTaTa BBIYMCICHUMN, OLICHKY YHMCIIOBBIX
BBIPAKCHU M.

YpaBHEHUS U HEPABEHCTBA:

° pelaTh JIMHEHbIE U KBAJIpaTHbIC YPAaBHEHHU S, YPABHEHHUS], CBOSAIIIAECS
K HUM, IPOCTEHIINE IPOOHO-palIMOHANIBHBIC YPABHECHHUS;

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

° MPOBOJAUTH MPOCTEUIIINE HCCIICIOBAHUSI ypaBHEHUN (yCTaHABIIMUBATh,
MMEET JIU YpaBHEHHE KOPHH, €CJIM UMEET, TO CKOJIBKO, U TIp.);

° MIPUMEHSITh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJII CPABHEHMSI, OIICHKH;

pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M HMX CUCTEMBI; 1ABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB;

° pelaTth JTUHEHHbIE HEPAaBEHCTBA, N300paXkaTh PellIeHNE HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3alIMCHIBATh PELIEHNE C TOMOILBIO CUMBOJIOB;
° pemaTth CHUCTEMbl JIMHEWHBIX HEPABEHCTB, H300pa)kaThb peIlICHUE

CUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM HpﬂMOﬁ, 3aIlIMCbIBAaTh PCHICHUC C ITOMOMIbBIO
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CHUMBOJIOB;

° UCII0JIb30BAaTh HEPABEHCTBA MPH PEUICHUU PA3IMYHbIX 33/1a4.
AnreOpandecKkre BbIPaKCHHUS:
° NPUMEHSTh TOHSATHE CTEMEHH C LEJbIM I0Ka3aTeleM, BBINOIHAThH

npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETBIM IMOKa3aTeseM;
Koopaunate! u rpaduku. OyHKINK:

° M300pakaTh Ha KOOPJMHATHOW MPSIMOM JIy4d, OTPE3KH, UHTEPBAJIbI;
3aMHMCHIBATh YMCIIOBBIC TPOMEKYTKH HA anreOpanvdecKoM S3bIKE;
° MOHMUMAaTh ¥ HWCIOJb30BaTh (DYHKIIMOHAIBHBIE TIOHATHS W S3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); ONMPENCISATh 3HAYCHHE (PYHKIUU TI0
3HAYEHUIO apTyMEHTA; ONpPEAeIsATh CBOMCTBA (DYHKIUHU IO ee TpaduKy;

° CTPOUTH TpaUKH >JIEMEHTAPHBIX (PYHKIMI BHIA Y = S, y=x%y=
x3,y = /x,y = |x|; onuceIBaTh cBOiiCTBA UKCI0BOM QYHKIMHU IO €& rpaduKy;
° pacno3HaBaTh (PyHKIMU U3YYEHHBIX BUJIOB;
° MOKa3blBaTh CXEMAaTUYECKH PACIOJOKEHHE Ha KOOPJIMHATHON
IJIOCKOCTH TPa(uKOB _
byurnuii Buna: y = kx, y = kx + b, y = %,
y=x3,y = Jx, Y = |x| B 3aBUCUMOCTU OT 3HAYEHUMN Koaddumiiu-
€HTOB; OIlMChIBaThb cBolicTBa q)yHKLIHﬁ.
10 kacce
AnreOpandeckre BhIPKCHHUS:
° packiaabIBaTh KBaPATHBIN TPEXUIECH HA MHOKHUTEIIH;
° IpeoOpa3oBbIBaTh PAllMOHAIILHBIE BHIPAYKEHUSI.
YpaBHEHUS U HEPABEHCTBA:
° penaTh TMHENHBIE U KBaIPAaTHbIE YPABHEHHUSI, YDABHEHHSI, CBOISIIIAECS
K HUM, [IpOCTeHIIne JpOOHO-pallMOHAIbHBIE YPABHEHMUS;
° peuaTh CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUM C IByMs MEPEMEHHBIMU
Y CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJHO YPABHEHUE HE SBJSETCS JIUHEHHBIM;
° pelarbh TEKCTOBBIE 3a/laud aJireOpauvdecKUM CIOCOOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHHUS WU CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH;
° IPOBOJUTH TMPOCTEUILINE HWCCIAEAOBAHUS YPAaBHEHHMM U  CHCTEM

ypaBHEHUN, B TOM 4YHCIE€ C TMPUMEHEHHEeM TrpaduUYecKuXx TMPEICTaBICHUN
(ycTaHaBnuBaTh, UMEET JIU YPABHEHHE WJIM CUCTEMa YPaBHEHUH pPEIICHUs, €CIU
HMMEET, TO CKOJIbKO, U TIp.);

° pemaTh KBaJpaTHbIE HEPABEHCTBA; N300paKaTh PEIIeHNe HEPABCHCTB
Ha YUCJIOBOU MPsIMOM, 3aMKUChIBATh PEIIEHUE C TOMOIILI0 CHMBOJIOB,;
° pemaTth  CHUCTEMbl  HEPABEHCTB,  BKJIIOYAIONIME  KBAAPATHOE

HEPaBEHCTBO; M300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOH,
3aMKChIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB;

° UCIT0JIb30BaTh HEPABEHCTBA MPU PEUICHUU PA3TMYHBIX 3a/1a4.
Koopaunate! u rpaduku. OyHKINK:
° CTPOUTh U H300paxaTh CXEMaTUYECKH TpaduKh KBaJIPATUUHBIX
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(GyHKIMI, OMUCHIBATh CBOMCTBA KBAAPATUUYHBIX (PYHKUIUN O UX rpaduKam;

° pacrno3HaBaTh KBaJpaTUUHYIO (pyHKIHIO 110 popMylie U 1O rpaduky,
IPUBOJUTH IMPUMEPHI KBAJAPATUUHBIX (YHKIUN W3 peaibHOM KU3HHU, (PU3UKH,
I€OMETPHUH.

ApudmeTrueckas U reoMeTpUUYeCcKas IPOrpeccuu:

° pacrno3HaBaTh apu(PMETUUECKYIO U TEOMETPUUECKYIO IIPOIPECCUU TIPU
pa3HbIX cOC00ax 3a7aHus;

° BBITIOJHATh BBIYUCIICHHUS C HCIOJb30BaHHEM (opMmyn N-ro dwieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB;

° U300paxkaTh WIECHBI OCIEIOBATEIBPHOCTH TOUKAMH Ha KOOPJIMHATHOMN
IUIOCKOCTH;

° pemaTh 3aJa4u, CBA3aHHBIC C YMUCIOBBIMH MOCIIEIOBATEILHOCTSIMH, B
TOM YHCIIe 33/Ja4d W3 PEATbHON XU3HU (C HCIOIB30BAHHEM KaJbKYJIATOPA,
U POBBIX TEXHOJIOTHIN).

CrnenmnanbHble IpeAMeTHbIE Pe3yJIbTaThI:

° BJIAQJICHUE 3PUTEIBHO-OCSI3aTENbHBIM CIIOCOOOM OO0CIEIOBaHUS U
BOCHPUATHUS LIBETHBIX (MM KOHTPACTHBIX, YEPHO-0€IbIX) penbePHBIX N300paKeHUN
PEIMETOB, KOHTYPHBIX NU300paKeHUI reOMeTPUUECKUX GUTYp U T.I.

° YMEHHME BBINOJHATh MPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKHE IOCTPOEHUS, IOCTPOEHUE rpauKoB QYHKIUHI, JTUarpamMm U T.11.

° YMEHUE UWTaTh IBETHble (WM KOHTPAcCTHbIE, YEpPHO-OEIbIC)
penbedHbie rpaduKh dJIEMEHTAPHBIX QYHKINUNA Ha KOOPAUHATHOM MJIOCKOCTH.

° BJIAJCHUE TMpaBWIAMHM 3allMCM  MareMarhyeckux Gopmyn U
CHeUalbHbIX 3HAKOB.

° BJIaJICHUE MPUEMAaMH NPe0Opa30BaHUs MATEMATUUECKUX BBIPAXKEHUM.
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TemaTnueckoe NJIAHMPOBaHME MO Y4eOHOMY KYpcy «Auaredpa»

7 kaacc

(3 waca B Heger0, Bcero 102 yaca)

Ha3Banmue
pa3aeJa (TemMbl)
(4mncy10 YacoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHU/BI 1€ATCIBHOCTH oﬁyqamumxcsl

BBonnbsle ypoku
u YPOKH
MTOBTOPEHUS.
Yucna u
BBIYHCIICHHUS.
PannonanbHble
yucna. (8 4.)

HcTopus BO3HHMKHOBEHUS anreOphl, MPEeAMET H3YUYCHUs alreOpsbl.
Myxamen 6en Myca ans-Xope3mu. [loBropeHne mo temam Kypca
MaTeMaTHKU 5-6 KJIaccoB: JEHCTBUS C PALMOHAIBHBIMU YHCIAMH,
MPU3HAKH I€TMMOCTH, IPOIIOPLIMHU, IPOLIEHTHI. Pelienre oCHOBHBIX
3aja4 Ha ApoOU, NPOLEHTHl U3 pealbHOM NpakTUKU. PeanbHble
3apucumocTH. [Ipsimas u o6paTHas MPONOPLUOHATILHOCTH.

MOJTy4yaTh 3HaHUS 00 MCTOPUU BO3HUKHOBEHHS aJreOphbl U
npeamere uzydeHus anredpsl, o Juodanre, o Myxamene
6en Myca anb-Xope3mu;
cucTeMaTu3upoBatb W oOoramarb
OOBIKHOBEHHBIX U JICCITHYHBIX IPOOSIX;
CpaBHUBaTb U YIOPSJIOYMBATH ApoOu, MpeoOpa3oBbIBast
pY HEOOXOAMMOCTH AECATUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHbIE B  JIECATHYHbIE, B YaCTHOCTH B
OECKOHEUHYIO JICCATUIHYIO IpOOb;

IOPUMEHATh  Pa3HOOOpa3Hble  CIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HA4YCHUU JIPpOOHBIX BBIPAKECHUH,
coJiepKalIuX OOBIKHOBEHHBbIE M JECATHYHBIE ApoOu:
3aMEHSATh TP HEOOXOJUMOCTH JIECATUYHYIO ApOoOb
OOBIKHOBEHHOH 1 OOBIKHOBEHHYIO JIECITUYHOMN, TPUBOAUTH
BbIpakeHHe K (¢opme, Haubosee yaoOHOW 1S
BBIYMCIICHUH, TPeoOpa3oBbIBaTh JAPOOHBIE BBIPAKEHUS HA
YMHOXEHHE U JIeJICHUE JECSITUUHBIX ApoOel K NeHCTBUSAM
C LIEJIBIMM YU CIIAMU;

ONEepUpOBaTh  MOHATHEM  '"UMCIOBOE  BBIpaKeHHE':
AQHAJIN3UPOBATh BBIPAXKEHMS, paclo3HaBaTb YHUCIIOBBIE
BBIPAKEHUS; HaXOJIUTh 3HAYEHUS] YHCIOBBIX BBIPAXKEHHUI C
Y4ETOM NOPSIAKA IEUCTBUN;

pemarh 3aJadd Ha 4YacTH, IPOLEHTHI, MPOMOPLHHU, Ha
HaxX0XkJIeHHE ApoOH (TIPOLIEHTA) OT BETUUMHBI U BEITUYHHBI
nmo e€ npodbu (MpormeHTy), aApodbu (MporeHTa), KOTOPHIA
COCTaBJISIET OJHA BEIMYMHA OT IPYIOM;

MPUBOJIUTH, pPa30UpaTh, OLIEHUBATh PA3IMYHbIE PELICHMUS,
3alMCH PEIIEHUI TEKCTOBBIX 33]1a4;

3HAHUSA 00




pacrno3HaBaTh U OOBSCHATH, ONUPAsICh Ha OINpENeeHHs,
psIMO IIPONOPLIMOHAIIbHBIE u o0paTHO
IPONOPLUUOHAIBHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMM;
MPUBOJUTH IPUMEPHl 3TUX 3aBUCUMOCTEH U3 pPEalbHOIO
MUPA, U3 JPYTUX Y4eOHBIX MTPEIMETOB;

pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33/Ja4l Ha ApoOwu,
HOPOLEHTHI, IPSIMYI0 U OOpaTHYI HMPOMOPLUHUOHATBEHOCTH,

IIPONIOPLUH.
Anrebpanueckue | BykBeHHBIE BBIPQXKEHUS WIM BBIPAKEHHUS C IE€PEMEHHBIMHU. OBJIAJICTh anreOpanyeckon TEPMHUHOJIOTHEN u
BBIPAKCHUS. JlonycTumble 3HaYeHHs iepeMeHHbIX. @opmynsl. [IpeoOpasoBanue CUMBOJIMKOW, IPUMEHATH €€ B IPOLECCE OCBOCHUSA

Toxnecrsa. (9 4.)

OYKBEHHBIX BBIPQKCHUH, pPACKpPBITUE CKOOOK U IPHBEICHHE
OJOOHBIX CJIaracMBIX.

y4eOHOro MaTepuana;

HaxXOJWTh 3HAUY€HHs OYKBEHHBIX BBIPAXKEHUM Mmpu
3aJJaHHbIX 3HAYEHUSX OYKB;

BBITIOJIHATH BBIYUCIICHUS IO (OPMYIIaM;

(opMyIMpOBaTh CBOMCTBA CIOKEHUS U YMHOXKEHUS YHCEll
(mepeMecTUTENbHOE, COYETaTEeIbHOE, PAaCIpPEIeIUTEIbHOE,
CBOWCTBA, CBSI3aHHbIE C HYJIEM U €IMHULIEH ), 3aIIUChIBATh UX
B BUJIe GOPMYIT;

OPUMEHATH (HYOPMYJIBI IS PAllMOHAIN3ALUHI BBIYUCICHUH;
COCTAaBJIAITH (GOPMYJTy UETHOTO uHcia u  (dopmyny
HEYETHOT'0 YNCIIa, YUCIIA, KPATHOTO TaHHOMY;

OOBSACHATH OHATHE TOXK/IECTBA;

BBIMOJIHATh ~ TOXKJIECTBEHHbIE IPeoOpa3oBaHMs  LENbIX
BBIPQ)KCHUH C IEPEMEHHBIMU HAa OCHOBE CBOWCTB CIIOKEHUS
U YMHOXEHMS: TPHUBOAMTH MNOJOOHBIE  CllaraeMble,
pacKpbIBaTh CKOOKH, MEpe]l KOTOPBIMU 3HAK «ILTIOC), 3HAK
«MHHYC)», MHOKUTEID;
MPUMEHITh  TOXJECTBEHHbIE  IpeoOpazoBaHUs s
YIPOILEHNUS BEIPAXEHUI C IEPEMEHHBIMU;

MIPOBOJUTH JI0KA3aTEIbCTBO TOXKIECTB PA3HBIMH CIIOCOOAMHU.
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VYpaBuenus. (8

9.)

YpaBHeHHe H €ro KOpHH. JIMHEHHOE ypaBHEHHE C OJHOU
IepeMeHHON. Penienue 3a1a4 ¢ IOMOILBIO YPaBHEHUM.

OIIEpUPOBATh MOHATHAMM: YUCIOBOE PABEHCTBO, YPAaBHEHUE,
C OJHOW NEPEMEHHOW, KOPEHb YPaBHEHHUs, PAaBHOCHJIBHOE
YPaBHEHHE;

IIPOBEPSTh, SBIAETCA JM KOHKPETHOE 4YHUCIO KOpHEM
YPaBHEHMSI; OOBSCHATD, UTO 3HAYUT PELIUTh YPaBHEHUE;
(hopMyIHpOBATH M IPUMEHATH CBOMCTBA ypaBHEHHUS;
OOBSICHATh, KaKO€ YpaBHEHUE HAa3bIBAETCS JIMHEHHBIM;
pacro3HaBaThb  JIMHEMHOE  ypaBHEHUE;  ONPEIEIATH
KOJINYECTBO KOPHEH, CII0CO0 peLIeHus;

peuiath ypaBHEHUs BUIA ax=D MpH pa3IMYHbIX 3HAYCHUSIX
au b, a TakKe HECITIOXKHbIC JTMHEHHBIC YPAaBHEHHS C OJHON
NEPEMEHHOM, CBOIALIMECS K HUM, IPUMEHSsS IpaBuiia
IIEPEX0/1a OT UCXOIHOTO YPABHEHHUS K PABHOCUIIBHOMY EMY
0oJiee mpOCTOTO BU/IA;

COCTaBIIATh M PELIATh YPABHEHHME IO YCIOBHUIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4d
IIOJIyYEHHBIN pe3yJIbTaT.

Oyukuuu. (14 4.)

Koopaunara Touku Ha npssMoi. PaccTossHre Mexay IByMsI TOUKaMU
KOOpPAMHATHOU IpsAMOH. [IpsAMoyronpHas cucreMa KOOpAMHAT Ha
rwiockocT. [loHsiTe QyHKIMS. BbIUKCIEHHE 3HAYEHUN (QyHKIUI
no popmyne. I'padpuk Gpynkuuu. Jluneiinas pyHkuus u e€ rpadux.
[Ipsmas nponopruoHadbHOCTh. YUTeHHE TpadUKOB peanbHBIX
3aucumocteit. 'papuk pyHkmmu y = [x|.

n300paxkaTb ~ Ha  KOOPAMHATHOM  MpsIMOW  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM;

ONEpUPOBaTh MOHATHUAMU: KOOpJAUHATHAsL IJIOCKOCTH,
IPSIMOYTOJIBHAsA CHCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
abciucca, opAnHaTa;

OTMEYaTh B KOOPJAWHATHON INIOCKOCTH TOYKH IO 3aJaHHBIM|
KOOpJUHaTaM; CTPOUTH rpaduxu HECJIOKHBIX|
3aBUCUMOCTEH, 3aJJaHHBIX (POPMYJIaMHU;

ONEepUpPOBaTh MOHATHAMM: (YHKIUS, Ipaduk (YHKIUY;
rpaduK 3aBUCHUMOCTH, apryMeHT (yHKIHMM, 3HaYCHHE
dbyHKIIMHM, 00MacTh ompeaeneHuss (yHKIIMU; OBJIAJEBaTh
(GYHKIIMOHATILHON TEPMHUHOJIOTHEH;

paccmatpuBath crnocoObl 3amaHust QyHkuuu (popmysna,
Tabauma, rpaguk); NPUMEHATh, U3Yy4aTh MPEUMYILECTBa,
WHTEPIPETUPOBATH TpadUUuecKuii crocod MmpeacTaBiICHUs
U aHajM3a pa3HooOpa3HoM KW3HEHHON HH(OopMaIuy;
paborath ¢ rpaguUyecKuMHu HU300paKEHUSIMU, TAOJIUIIAMH,
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OCBaMBaTh AJTOPUTM BOCIPUATHS rpauuecKux 0ObEKTOB;
COCTaBJIATh TAOIHIIBI 3HAYCHHUH (DYHKITNIA;

UCIIOJIb30BaTh HOBbIE TEPMUHBI B MAaTEMATUYECKON pedu U
(YHKIMOHATBHYIO CHMBOJIMKY JIJISI 3aITUCH (PaKTOB;
BBIUMCIIATH 10 (popMysie 3HadeHne (PYHKIMHU 110 3aJaHHOMY)
apryMEHTY U 3HaU€HHE apryMEHTa 110 3aJaHHOMY 3HAYEHHUIO
byHKIHH;

HaXOJWUTh 3HaYCHHE (YHKIUHU IO HW3BECTHOMY 3HAYCHHUIO
apryMeHTa M pemarb OOpaTHYI 3ajady IO TIpaduky|
GbyHKIUY;

CTPOUTH TpapUKH PYHKIHIHA [0 TOUKaAM;

NPUMEHTHh TOJNyYeHHbIE 3HAHWUA U HWHTEPIpETalnuu
rpadu4ecKoro U300pakxeHus peajibHbIX 3aBUCUMOCTEH;
OIEpUpPOBATh MOHATUEM JHMHEWHass (QyHKUUS, Trpaduk
JUHEHHOHN QyHKIMHU (TIpsiMast);

pacro3HaBaTh JIMHeHYI0 GyHkuio Y = KX + b, onuceiats
e€ CcBOICTBa B 3aBUCUMOCTHU OT 3HAUYEHUH KO3 PHULIHEHTOB
kwub;

ONEepUpPOBaTh TOHATHUEM YIJIOBOM KO3((PUIMEHT NpsIMol]
(rpaduka TMHEWHON QYHKIINN);

cTpouTh rpaduku nTuHeHHON QyHKIMH, QyHKIWH Y = [X|;
MPUBOANTH TIPUMEPHI JTMHEHHBIX 3aBUCUMOCTEH B PeabHbIX
npolieccax u sIBICHUSX.

paccMaTpuBaTh YacTHbIE Cay4yau JIMHEHHOW (yHKUIMU U UX
rpadukuy;

ucclIeoBaTh CBOMCTBa (yHKUMHM 1O Qopmyiae U 1O
rpaduky;

CTPOUTH IpauKu JTUHEHHBIX QyHKIMI Buaa y=KX+b, y=Db,
y=kx;

pacro3HaBaTh MPSMYI0 MPOTOPIHOHATBLHOCTH 10 OpMyIIe
U rpaduKy;

MPUBOANTH TIPUMEPHI THHEHHBIX 3aBUCUMOCTEH B PeabHbIX
nporeccax u sBICHUSX;

HCCIIeIOBATh KaK BiMseT K03 duimeHt K Ha pacrnooxeHue]

50



rpaguka B KOOPAMHATHOW IUIOCKOCTM M Ha B3aUMHOE
MOJIOKEHHE ABYX I'PauKOB;
HAaXOJUTh TOYKY IEPECeUCHHs ABYX Ipa(uKOB JTMHEHHBIX
(GyHKIMH TpaQUUECKH U aHATUTHYECKH.

CreneHb c
HaTypaJbHbIM

rokazarejieM 1 e€
cBoicTBa. (13 4.)

OrnpezielieHHe CTETICHU ¢ HaTypaJbHBIM MTOKa3aTeleM. Y MHOKCHHE
W JIeJICHUE CTEeNeHEH. BO3BEJEHUE B CTENEHb MNPOU3BEACHUS U
crenneHd. OAHOWIEH W €ro CTaHJAapTHBIA BUI. YMHOXKEHHE
O/IHOUJICHOB. BO3BEICHHE OJHOUNIEHA B CTENEHb. (YHKIMH y=X2,
y=x° ¥ ux rpadukm.

IPUBOJIUTH YHUCIIOBBIC U OYKBEHHBIE MPUMEPHI CTETICHU C
HATYpaJbHBIM  IIOKa3aTelieM, OOBSACHSAS  3HAUCHHS
OCHOBaHHUSl CTENEHU M IO0Ka3aTelsl CTENEeHU, HAXOJIUTh
3HaueHUs creneHeidl Buma a" (a— mr000e paloOHATBHOE
YHCII0, N— HATYpaJbHOE YHUCIIO);

BBIYMCISITh 3HAYCHHE BBIpAKCHW Bupa a', rme N -
HATypaJIbHOE YUCIIO TIPU JIOOBIX a;

HAXOJIUTh 3HAYCHHS BBIPAKCHUH, COIEP)KAIIUX CTETEHb C
HaTypaJIbHBIM IOKa3aTelNeM, 10 MOPSAKY JeHCTBHI;
(hopMyJIIpOBaTh, 3aMMHUCHIBATH B CHMBOJUYECKOU (hopMe U
000CHOBBIBaTh CBOMCTBa CTENEHH (YMHOXKEHUE W JEICHUE
CTENEHEN, BO3BE/ICHUE B CTEIIEHb IPOU3BEACHUSI U CTETICHN );
OPUMEHATH CBOMCTBA CTENMEHU M mpeoOpa3oBaHUs]
BBIpQKCHUH ¥ BBIYMCICHUH, [UIS BBEICHHUS ITOHSTHS
HYJIEBOM CTENEHM YHCIIa;

OTIEPHPOBATH TIOHSATHEM «OJHOUWICHY;

pacro3HaBaTh OJHOWIEH M OJHOYIEH CTaHIApTHOTO BHJA,
MPUBOANTH OJHOWIEH K CTAaHAAPTHOMY BHILY;

BBIMOJIHATh YMHOXKEHHE OJHOYJICHOB U  BO3BEJCHUE
OJTHOYJICHA B CTETICHB;

OPUMEHATh paHee IMOJyueHHbIE 3HAHHUS O CBOWCTBAX|
CTETICHH.

MHorouseHsl.
(39 4.)

MHorounesn u ero craHaapTHblii Buj. CIlI0)KEHHE U BBIYUTaHHE
MHOTOWIEHOB. Y MHOKEHHE OJTHOWICHA HA MHOTOWIEH. BBIHECEHHE
O0IIero MHOXHUTENS 3a CKOOKM. YMHOXXEHHE MHOrowieHa Ha
MHOrowieH. Pa3iioxeHne MHOrouieHa Ha MHOXHTEIH CIIOCOOOM
IPYNIAPOBKU. BO3BEIEHHE B KBaJApaT U B KyO CYMMBI U pa3HOCTH
JIBYX BbIpaXeHMH. Pa3nokeHne Ha MHOXHTEIM C ITOMOIIBIO
dopmyn KBaxpara CyMMBI W KBajpaTa pa3HOCTH. YMHOXEHHE
Pa3HOCTU JIBYX BBIPOKECHHMM Ha UX cymMmy. PasnokeHue pazHOCTH

pacro3HaBaTh MHOTOWIEH M MHOTOWIEH CTaHIapPTHOTO
BH/IA,

MPHUBOJANTH MHOTOWICH K CTAHJITAPTHOMY BHLY;

OIPEACIIATh CTCIICHb MHOT'OYJICHA,

BBIMOJIHATE MIPEOOpa30BaHUsl IEJIOTO  BBIPAKCHHUS B
MHOT'OYJICH MIPUBCACHUEM HOJIO6HI)IX cJlaracMbIX,
PacKpBITHEM CKOOOK;

BBIIIOJIHATE YMHOXCHHUEC OJHOYJICHA Ha MHOI'OYICH U
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KBaJIpaTOB HA MHOXHUTEIH. Pa3iokeHne Ha MHOKHTEIHA CYMMBbI U
pazHoctu KyOoB. IlpeoOpazoBaHue IENOTO BBIPAKEHUS B
MHOTOuWwIeH. [IpiMeHeHne pa3IMYHbIX CIOCOOOB IS Pa3I0KEHHsI
Ha MHOXKUTEIIH.

MHOrO4J€Ha Ha MHOIOWIEH, IpPUMEHATh (OpMyIibl
KBaJlpaTa CyMMBI U KBaJipaTa pa3HOCTH;

® UCIOJb30BaTh  TePMHUH  "(QOpPMYyNBI  COKpPaLIEHHOIO
YMHOXEHHUS"

® OCYILECTBJIATh PA3JIOKEHHE MHOIOWICHOB HA MHOXKHUTEIH
nyTéM BBIHECEHHsT 3a CKOOKM OOIIEero MHOMXKHTEJS,
npuMeHeHHus (GOpMyNbl pPa3HOCTU KBaApaToB, (Gopmyl
COKpAIIEHHOTO YMHOXKEHHSI, CII0c00a rPyHIMPOBKH;

® [IpUMEHATH NpeoOpa3oBaHME MHOTOYICHOB ISl PELICHUS
pa3IMyYHbIX 3a/la4 U3 MaTEeMaTUKH, CMEKHBIX IIPEIMETOB,
U3 peabHOM MPAKTUKH;

® 3HAKOMMTHCSI C UCTOPUEH pa3BUTHsI MaTEMaTHKU.

[ToBTOpEHME [ToBTOpEeHNE OCHOBHBIX MMOHATUH M METOJOB Kypca 7 Kilacca, | ® BBIOMpaTh, NPUMEHSTH OLICHUBATh CIIOCOOBI CpPaBHECHUS
o0o0mieHue. 00o00mIeHne 3HAaHUH. 9rcel, BBIYUCICHHWHA, MpeoOpa3oBaHUil  BBIpAKECHUH,
(114.) pelleHus: ypaBHEHUII;
® OCYUIECTBJISITh CAMOKOHTPOJIb BBIMOJIHAEMBIX JCHCTBHI U
CaMOTIPOBEPKY pe3ysbTara BBIYUCIICHUH,
npeoOpa3oBaHmii, MOCTPOCHHUI;
® pemiaTh 3alaud M3 pEAlbHOW JKU3HU, TPHUMEHSTh
MaTeMaTHUYECKUEe 3HAHUS JUIS PEICHUs 3a/ad W3 APYTuX
IPEIMETOB;
® pemiaTh TEKCTOBbIE 3ajaud, CpaBHHBATh, BBIOUPATH
CrocoObI peleHHs 3a/1a4u.
8 ki1ace
(2 yaca B Heq1eJ110, BCero 68 yacon)
Ha3Banue

pasaesa (TemMbl)
Kypca (4uciao
4aCOB)

OcHoBHOe coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
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[ToBTOpEHME
Kypca anreopsr 7
kiacca. (5 4.)

Crenenp ¢ HaTypalbHBIM T[OKa3aTeleM U e CBOWCTBA;
npeoOpa3oBaHMEe LENbIX BBIPAKCHWNA. pEIICHHE JIMHEHHBIX
ypaBHeHUH. Pemenue 3a1a4d npu noMoIu JUHEHHBIX YpaBHEHUH.

AKTYaJIU3UPOBATb UMCHOIIUECA 3HAHUA U YMCHU A,
BBIITOJIHATb TPCHUPOBOYHBIC 3a/IaHUA, KOPPEKTUPOBATHL CBOH|
3HAaHHA 1 YMCHUS,

OTBCYATb HaA HWTOTI'OBBIC BOIIPOCHI
JOCTHIKCHUA.

Hn OLCHHBAaThb CBOHU

YpaBHeHus u
HEpaBEHCTBA.
CucreMsbl
JIMHEHHBIX
ypaBuenuit. (15

q.)

JIuHeitHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 TpaduK.
IlonsTHE cCHCTEMBI JIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.
Pemenue cucreM JIMHEHHBIX ypaBHEHUH CIOCOOOM IOJICTAHOBKH,
coco0oM cioxeHus. I'paduyeckuii MeTOJ| peIIeHUs CHCTEM
JIMHEWHBIX YPABHEHUU C JBYMs IIEpEeMEHHbIMU. Pemenue 3amay c
IIOMOUIBIO CUCTEM JIMHEMHBIX YPaBHEHUH.

noa0UpaTh NPUMEPHI Map YUCE, SABISIOMUXCS PEIICHUEM
JMHENHOIO ypaBHEHUS C IBYMs IIEPEMEHHBIMH;
HAXOJUTh LIEJIbIE pEeIIeHus MyTéM epedopa;
BBIp@XaTb W3  JMHEMHOrO  ypaBHEHHS €
[IEPEMEHHBIMH OJHY IIEPEMEHHYIO UYepe3 APYTyIo;
CTPOUTH B KOOPAMHATHOHN IJIOCKOCTH IpaduK JIMHEHHOTO
YpaBHEHHSI C IBYMsI IEPEMEHHBIMU; TIOJIB3YsCh TPaQHKOM,
IIPUBOJUTH IPUMEPBI PELICHNS YPABHEHHS,

pa3iauyaTh NapajulebHbIE U IEPECEKAIOUINECS MPSIMBIE 10
UX YPaBHEHHUSM;

UCCJIEI0BATh BOIPOC O KOJIMYECTBE PELLIEHUI CUCTEMBI IBYX
JUHEWHBIX YypaBHEHMH Ha OCHOBE (YHKIIMOHAJIBHOA
rpauyecKux MpeacTaBIeHU ypaBHEHMUS,;

UCMOJIb30BaTh TpapUUECKUil METOJ sl peIIeHUs] CUCTEM
JUHEHWHBIX  YpaBHEHUH €  JABYMs  NEPEMEHHBIMH
(orpaHUYeHHO);

pelaTh CUCTEMbI JIBYX JIMHEHHBIX YpaBHEHHUU C JIBYMS
IIEPEMEHHBIMU NTOJCTAHOBKOM U CIIOKEHUEM;

COCTaBJISITh U pelllaTh ypaBHEHUE UM CUCTEMY YpaBHEHUN
IO YCJIOBUIO 33J]a4l, MHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yMl MOJTY4YE€HHbII pe3ynbTar.

JIBYMs

Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas
Ipo0b. (22 4.)

PanmonansHbie BeIpaxeHnus. Anredpandeckas qpoos. JlomycTumMele
3HA4YCHUA TICPEMCHHBIX B )IpO6HO-paHI/IOHaJ'IBHBIX BBIPpAXKCHUAX.
OcHOBHOE CBOIMCTBO Ipo0OH, COKpaleHNe aaredpanyeckux Apooei,
MpuUBEeHNE anreOpandeckux ApoOer K oOImeMy 3HaMEHATelo.
CrnosxeHue U BbIUMTAHUE JPOOEH ¢ OMHAKOBBIMU 3HAMEHATENISIMU;
CJIOJKCHHUEC W BbIYUTAHUEC )1p06e171 C Ppa3HBIMU 3HaAMCHATCISAMU,
YMHOXKEHHE Jpo0eif; Bo3BeleHHE JpoOM B CTENEHb; JCJICHHUE
TpoOei. [TpeobpazoBanme panroHaIbHBIX BBIPKCHHI.

3allMChIBATh aﬂre6pa1/1quI<1/Ie BBIPAXCHUSA,

HaXoauTh 001acTh A0IYCTHUMBIX 3HAYCHUIN
palOHAJIBHOI'O BBIPAKCHUA,
BBIIIOJIHATE  YUCJIOBBIE IIOJCTAHOBKHM W  BBIYHUCIATH

3Ha4YeHue JIpoOH, B TOM YHUCIIE C TOMOILBIO KaJIbKYIATOPA;
dbopMyTUpOBaTh OCHOBHOE CBOMCTBO alreOpanyecKou
IpoOu M NPUMEHATh ero Juis mpeoOpa3oBaHUs ApoOeit:
COKpAaIllaTh pPallMOHAJIbHBIE JIPOOU, MPUBOAMTH JpOo0b K
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[ToncranoBKka BRIpQKEHUH BMECTO EPEMEHHBIX.
¢bynkus y = Kk/X (oOparHasi mpomnopIHOHaIbHOCTE) U €¢ IpaduK
(rumep6oia).

3aJJaHHOMY 3HAMEHAaTello;

BBITIOJHSATH JICUCTBUS C allreOpandecKuMH JpOOsSMU;
BBITIOJIHATH CJIO’KEHUE, BBIYUTAHHE, YMHOKECHHE, JeJICHUE U
BO3BEJICHUE B CTENEHb pAIMOHAIBHBIX JPOOCH TMpH
peoOpa3oBaHUN PALMOHANBHBIX BBIPAKEHUH C y4ETOM
MopsiJKa JICUCTBHIA;

JIOKa3bIBaTh TOXJECTBA, COJEPXKAlUe paluOHAbHbIC
Apobu;

MPUMEHSTh MpeoOpa3oBaHUs BBIPAXKCHHUHN A pelieHus
3ajay;

BbIpaXaThb mepeMeHHble U3 (opmyn (PpuU3NYECKUX,
TCOMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIC CHUTYAIIHH);
pacno3Hath pyHKIHIO Y=K/X U e€ rpaduxk;

cTpouTh Tpaduk (YHKIUK 1O TOYKAM, OIHUCHIBATH
CBOIiCTBa (YHKIMHM (OrpaHUYEHHO); AaHAJTU3UPOBATH U
MOKA3bIBATh CXEMATUYECKH IMOJIOKCHHE Ha KOOPINHATHOU
IUIOCKOCTH Tpaduka B 3aBUCUMOCTH OT 3HAY€HUSA
kor¢dureHTa.

Yucna
BBIYUCIIEHHUSL.
KBaapatHbie
KopHHU. (19 4.)

PanmonaneHple ¥ HMppalMOHAIBHBIE  4YHCIA;  MHOXXECTBO
panuoOHaJIbHBIX YHCEII, CpaBHCHHC palrOHaJIbHBIX YHUCCEII,
JNEUCTBUS C  pauuoHanpHBIMM  uuciaMu. lIpencraBienune
palMOHATILHOTO YHMCla JIeCATUYHOM JpobObto. Pacmo3HaBaHue

MPPAIMOHATLHEIX  uncel.  VppamuoHampHOCTH —umcia V2.
JlecsiTuunble MPUOIMKEHHUS] UPPALMOHAIBHBIX yKcen. CpaBHEHHE
UppalMoHaIbHBIX Yncesl. KoHeuHble 1 OeCKOHEUHbIE JeCATUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN; JEHCTBUTENbHBIE
yuciaa Kak OCCKOHEYHbIE JIECATHYHBIE JpOOU.  B3aMMHO
OJIHO3HAYHOE COOTBETCTBHUE MEXKY MHOKECTBOM JIEHCTBUTEIIBHBIX
4KCcel ¥ MHOXXECTBOM TOYEK KOOPAMHATHOM npsimMoil. CpaBHEHHE
NEHUCTBUTENbHBIX  YHUCeN, apuMeTHuecKue  JIeHCTBUS  C
JEACTBUTEIILHBIMU YUCIIAMH.

KBanpartuble kopHU; apu(MeTHUYECKHIl KBaJpaTHBIH KOPEHb.
VpaBHeHMe BHA X2 = a. HAXOKJIEHHE MPHOIMKEHHBIX 3HAYCHUIH
KBaJpaTHOro KopHs. KBanpaTHBI KOpEeHb W3 IPOU3BEICHUSA U

pa3BUBaTh NPEJICTABICHHUS O 4YHCIAX: OT MHOXKECTBA
HaTypaJIbHbIX YHCET JO MHOXECTBa JEHCTBUTENbHBIX
quCel;

O3HAKOMHUTBCSI €  BO3MOXHOCTBIO  TPEICTABIICHUS
JEMCTBUTENIBHOTO YHCia KaK OECKOHEUHOW IeCATUYHOM
Iipodwu, NPUMEHSATH JECATUYHBIE MPUOJIKEHUS
palMOHANBHBIX U UPPALIMOHAIBHBIX YHCEIT,

n300paxarb NeHCTBUTEIbHBIE qucna TOYKAMU
KOOPJAMHATHOU IIPSIMOIL;

3aMKChIBaTh, CpaBHMBATh u YIOPSII0YUBATh
JIENCTBUTEINIBHBIE YUCIIA;

BBIMIOJHATh, COYETas YCTHbIE M NHCbMEHHBIE TNPUEMBL,
apupMeTHyecKre JeHCTBHS C PAllMOHAIBHBIMU YHCIAMU;
MPEJICTaBIATh pallioHaIbHbIE YKCia JECATUUHOMN TPOObIO;
MOJIYYUTh MPECTABIEHUE O 3HAUMMOCTH JEHCTBUTENBHBIX
YHCell B IPAKTHUUECKOH 1eATEeIbHOCTH YEJIOBEKa;
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IpoOu; KBapaTHBIM KOPEHb U3 CTENEHH; BHIHECEHUE MHOXKHUTEIS
M3-TI0J] 3HAaKa KOpHSA;, BHECEHHE MHOXHUTEJS TMOJI 3HAK KOPHS.
[TpeoOpa3zoBanue BbIpaKEHHM, COEpPKALIUX KBaIpaTHbIE KOPHU.

®yuknusa y=vx ¥X/x u ee rpaduk.
I[Ipocreiime upparoHanbHbie ypaBHeHUs |/ f (X) = a,+/f(x) =

Vg (x).

(bopMynMpoBaTh OIpEeIEHUEe KBaJpPaTHOTO KOPHS U3
qucia, apu(METHUECKOTO KBaPaTHOTO KOPHS;

IPUMEHSATH ONEPalMIO U3BJICUEHHS KBaIPaTHOTO KOPHSA U3
qHCIIa, UCTIONB3YS MPU HEOOXOTUMOCTH KaJIbKYJISATOD;
OLICHUBATh KBAaJpaTHbIE KOPHU IEJIbIMU 4YHMCIAMU U
JECATUIHBIMH IPOOSIMU;

pacro3HaBath GyHKIUIO y=v/X 1 rpaduk GpyHKINH;
CTpOUTH rpauk (GyHKIMHU 110 TOUKAM, ONUCHIBATH CBONCTBA|
(GyHKINH, TTOKAa3bIBAaTh CXEMATUYECKH IOJIOKEHHE rpaduka
Ha KOOPJMHATHON IIOCKOCTH;

CpaBHUBaTh MW  YIOPAIOYUBATh  pPAIUOHAIBHBIE H
UppalMOHAJIbHbIE 4YMCJA, 3alHiCaHHble C IOMOILBIO
KBaJPaTHBIX KOPHEW;

HCCIIENI0BAaTh ypaBHEHHME X° = @, HAaXOIUTh TOYHBIE M
npuOmkEHHBIE KOpHU TIpH a > 0;

UCCIIeIoBaTh CBOMCTBAa KBaJpaTHBIX KOPHEH, NPOBOAS
YHCIIOBBIC 9KCIEPUMEHTHI C UCTIOJIb30BaHUEM
KaJIbKYJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOWMCTBA apHU(METHYECKUX KBAJPATHBIX
KOpHEH;

NPUMEHSATH UX U IpeoOpa30BaHus BBIPAKECHHIA;
BBIHOCUTh MHOXMHTEIb W3-MI0Jl 3HaKa KOPHs, BHOCHUTH
MHOYHTEJb 110/ 3HAK KOPHS;

BBINOJIHATE [PE0Opa30BaHUs BBIPAKEHUH, COJEpIKAIIUX
KBaJ[paTHbIC KOPHH;

u3y4yaTh CIOCOObI OCBOOOXK/IEHUS OT HPPALMOHATILHOCTH B
3HaMeHaTelne Jpoou;

BbIp@XKaTh  NEPEMEHHbIE M3  TEOMETPHUECKUX H
buzmdeckux Gopmy;

BBIUUCIIATh  3HAYEHHUS  BBIPAKEHHMH,  COAEpKaAIIUX
KBaJpaTHbIE KOPHHU, HWCIOJB3ysS TIPH HEOOXOIMMOCTH
TaOJIUILY KBAAPAaTOB HATYPAIbHBIX YHCEI, KAIbKYISTOD;
UCTIOJIB30BAaTh B XOJE pEIICHUS 3a1ad dJIeMEHTapHBIC
NpPEJCTABICHNUS,  CBA3aHHbIE €  NPHOMMKEHHBIMU
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3HA4YCHHUAMU BCIIMYHH,

® 3HAKOMUTKLCS C HCTOPUEH PA3BUTHUS MATEMATHKH.
[ToBTOpenue u| [ToBTOpEHNE OCHOBHBIX MOHATHIA ¥ METOJOB KypcOB 7 M 8 KJIacCOB, | ® BBIOMPATh, MPUMEHSATH, OLIEHUBATH CIOCOOBI CPaBHEHUS
06o6mienwue. (7 4.) | o6001eHne 3HaHU . YUCeN, BBIYUCICHUN, MpeoOpa3OBaHUl BBIPAKEHUM,
pelIeHUs YpaBHEHU;
® OCYILIECTBISATh CAMOKOHTPOJb BBIOJIHAEMBIX JCHCTBUM U
CaMOIPOBEPKY pe3yibTara BBIYHCIICHUH,
npeoOpa3oBaHMi, TOCTPOCHUI;
® pemarh 3aJaYd M3 pPEATbHOW IKU3HU, TPUMEHSATH
MaTeMaTHUYeCKUe 3HAHUS ISl PEelIeHUs 3aJad U3 JPYTux
MPEIMETOB;
° 3aJaud, CpaBHUBATh, BHIOUPATH

pemarb TEKCTOBBIE
CrocoObI pelIeHUs 3aJa49H.

9 kiacce

(2 yaca B HeeJI10, Bcero 68 yacoB)

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

OcHoBHOE coaepiKkaHue

OcHoBHbIE BHIbI JIeITEJIbHOCTH oﬁyqalonmxcsl

[ToBTOopenue. (44.)| [IpeobpazoBanue panuoHAIBHBIX BbIpaxkeHUi. [IpeoOpazoBaHue | ® aKTyaTIM3UPOBATH UMEIOIIUECS 3HAHUS U YMEHUS;
BBIPAKEHUH, COIEP)KALMX KBaJpaTHbIE KOpHU. PelleHne cucrteM | ® BBINOJIHATH TPEHUPOBOYHBIE 3aJaHUS, KOPPEKTUPOBATH CBOY]
JIMHEWHBIX YPABHEHUM. 3HAHUSA U YMECHUS,
® OTBeYaTb Ha UTOrOBBIE BOIPOCHI U OLEHUBATh CBOM
JIOCTHKEHHUSI.
VYpaBHeHUs u | OnpeneneHue KBagpaTHOTO YPAaBHEHMs, HEMOJHBIE KBAJpaTHBIE | ® DPACIIO3HABATH KBAaJpaTHHIE YPAaBHEHMS;
HEPaBEHCTBA. ypaBHeHud. KoauuecTBo KopHeH KBaJpaTHOIO YpaBHEHHUS B | ® 3amuchbiBaTh GOPMYNy KOpHEH KBaIpaTHOTO YpaBHEHMUS;
KBanpatHsbie 3aBUCUMOCTM OT €ro JAMCKpUMMHAHTa. PelleHne KBaJpaTHBIX | ® peEIIaTh KBaJpaTHbIE YpaBHEHUS — IOJHBIEC U HETIOJIHBIE;
ypaBHenus. (22 | ypaBHeHuii mo Qopmyne. PenieHue ypaBHEHUWi, CBOISIIMXCS K | ® TPOBOAWUTH TMPOCTEUIINE KCCICAOBAHUS  KBaIPaTHBIX
q.) KBaJlpaTHbIM. Perienne 3a1a4 ¢ MOMOIIBIO KBAJPAaTHBIX YPaBHEHUH. YpaBHEHHI;
Teopema Bueta. [logOop KopHe#l ¢ HCIIONIB30BAHMEM TEOpPEMBI | ® pellaTh YypaBHEHHs, CBOJSIIMECS K KBaJpaTHBIM, C
Buera. KBagparHble ypaBHEHUS C TapaMETPOM. MOMOILBIO TPeoOpa3oBaHuii;
Pemenne npoOHO-panMoHaIbHBIX ypaBHeHUU. Pemenue 3amau ¢ | @ HaOmo0AaTh M aHAIM3UPOBATh CBSI3b MEXIY KOPHSIMHU U

MNOMOIIBIO palluOHAJIbHBIX ypaBHCHI/Iﬁ Ha JIBUKCHHUEC, COBMCCTHYIO

KOB(I)(bI/ILII/IeHTaMI/I KBaAPATHOI'O YPABHCHUS,
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paboTy M TOKYIIKH.

dbopMynupoBaTh TEOpeMy BHETa, a Takke OOpaTHYIO
TEOpEMY, IPUMEHSTH 3T TEOPEMBI JJIsl PELLIEHUS 3ajay;
pelaTh TEKCTOBBIE 3aJlaud alreOpanyeckuM CIocoOoM:
NEPEeXOAUTh OT CIOBECHOH (OPMYIUPOBKH YCIOBHSA
3ajjauu K anredpandeckoil Mojenu ImyTéM COCTaBJIECHHUS
YpaBHEHHS;

pelaTh COCTaBICHHOE YPAaBHEHHUE;

UHTEPIPETUPOBATH PE3YNIbTAT;

3HAaKOMMTBCS C UCTOPHEN Pa3BUTHS areOpsbl.

YpaBHeHus 7|
HEpPaBEHCTBA.
HepasencrBa. (18

q.)

UwncnoBele HEpaBEeHCTBA U WX cBolcTBa. OObenWHEHUE U
[IEPECEYCHUE YHUCIIOBBIX MHOXECTB. UYMCIOBBIE INPOMEKYTKHU.
OObenuHEHNE M [IEPECEUEHUE  YMCIOBBIX  IPOMEXKYTKOB.
HEPABEHCTBO C OJHOM NepeMeHHOW. JIMHEWHbIE HEpaBEHCTBA C
OJIHOM IIepeMeHHOM U uX perieHne. CucTeMbl IMHEHHBIX HEPABEHCTB
C OJHOM mepeMeHHOM M uX pemeHue. M3o0paxeHue perieHus

JIMHEWHOI'O0 HEPAaBEHCTBA M UX CUCTEM Ha YMCIIOBOM IIPSIMOM.

(dopMynupoBaTh  CBOMCTBAa  YHUCIIOBBIX  HEPAaBEHCTB,
WUIIOCTPUPOBAaTh  HUX HA  KOOPAWMHATHOW  INpPSMO,
JIOKa3bIBaTh alreOpanyuecky;
JIOKa3bIBaTh ~ HEPABEHCTBA
4KCJIOBOTO HEPABCHCTBA,
IIPUMEHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHU 3a1a4; B
TOM YMCJIE JUIsl OLICHKU 3HAYEHUs BBIPAXKCHUS;

OOBSICHATD, YTO SBISETCS PEIICHHEM HEPABEHCTBA C OJIHOM
IIEPEMEHHOM U YTO 3HAYUT PEIINTh HEPABEHCTBO;

pemiarb JMHEHHBIE HEPABCHCTBA C OJHOM IEPEMEHHOM,
n300paxkaTh pelIeHne HEPaBEHCTBA HA YUCIOBOM MPSIMON;
NPUMEHATh  IIpU  PEIICHUM  HEPABEHCTB  CBOMCTBA
HEPaBEHCTB;

pematb CHUCTEMbl JIMHEHHBIX HEPAaBEHCTB, H300pakaTh
pelIeHNe CUCTEMBI HEPABEHCTB Ha YHCIIOBOM MPSIMO;
peuarh IBOWHBIE HEPABEHCTBA.

Ha OCHOBC OIIPpCACIICHUS

Uucna 41
BBIUNCIICHHUSL.
[TpubmmxkEénnoe
3HaUEHUe
BEJIMYHUHBIL. (2 4.)

[IpuOnmx€HHOE 3HAUYEHUE BEJIMYUHBI, TOYHOCTb HPUOIMIKEHUS.
Oxpyrnenune uncen. [Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUI.
[TorpemHocTs NpUOIHKEHUS.

OOBSICHATh TOHATHUS TPUOIMKEHHOE 3HAYEeHUE U €ro
TOYHOCTb;

UCIOJIb30BaTh pa3Hble (OPMbI 3aMUCH TNPUOTUKEHHBIX
3HA4YCHMI;

aHAMM3UPOBaTh M JIeNlaTh  BBIBOJBI O  TOYHOCTH
OpUONIKEHUs JIeHCTBUTENLHOTO 4YHCIa TPH  PElICHUH
3a/1ad9,

BBIUUCIIATH aOCONIOTHYIO U OTHOCHUTENBHYIO MOTPEIIHOCTH
pUOIIKEHNUS,
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OKPYIJIATh JI€UCTBUTENIbHBIE YNCIIA, BBITOIHATh IPUKUJIKY]
pe3yJibTata BBIYMUCICHUH, OLEHKY 3HAYEHU YHUCIOBBIX|
BBIPAKCHHUIA.

Ywucna U
BBIYMCIICHHS.
CreneHp ¢ 11€JIBIM
[TOKa3aTeJIEM.

(10 4.)

Crenenp c 1menbiM mokaszaterneMm. CTaHaapTHas 3amucCh 4YuUCIA.
Pa3mepbl 00bEKTOB OKPYIKAIOIIEro MUpa (OT 3JICMEHTAPHBIX YaCTHIL
0 KOCMHUYECKHX OOBEKTOB), IJIMTEILHOCTH IPOILIECCOB B
okpyxaroreM Mupe. CBOMCTBA CTEIICHH C LIEJIBIM ITOKA3aTEIICM.

bopmynupoBaTh
MOKAa3aTelieM;
HaXOJIUTh 3HAYEHUS BBIPAXKCHUH, COJEPIKAIIUX CTEIECHb C
[IEJIBIM OTPUIATEIIHBHBIM ITOKA3aTENIeM;

MPEICTaBISATh 3aMuCh OOJNIBIIUX W MalblX 4YHCET B
CTaHJaPTHOM BH/IC;

CpaBHMBATh 4YHUCJIAa W  BEJIMYMHBI,
HCIIOJIb30BaHueM cterneHu 10;
WCIIOJIB30BaTh 3alUCh YHUCEI B CTAHJAPTHOM BUC MJif
BBIPOKEHHS Pa3MEPOB O0BEKTOB, JUTMTEILHOCTH IIPOLIECCOB
B OKPY’KAIOIIEM MHPE;

dbopMynupoBaTh, 3aIUCHIBATH B CUMBOJIHMYECKON (popme u
WJUTFOCTPUPOBATH MPUMEPAMU CBOMCTBA CTEIEHU C IEJIBIM
MOKAa3aTelIeM;

MPUMEHATh CBOMCTBA CTEMEHW JUIA TpeoOpa3oOBaHUS
BBIPXKEHMI, COAEPKALIUX CTENEHH C LIEJIbIM MTOKa3aTeNeM;
BBIIOJIHATL JEWCTBHS C 4YHCIIAMH, 3allMCAHHBEIMH B
CTaHAapTHOM BHJe (YMHOXEHHE, JIeIeHHEe, BO3BEIICHUE B
CTETEHb).

OMNMpCACIICHUC CTCIICHU C O CJIbIM

3allTMCaHHBbIC C

DyHKIUH.
OCHOBHBIC
TTOHATHS.

Yucnoswie

bynkuu. (7 4.)

ITonarue ¢pynkunu. O0aCTh ONpeeNeHuss U MHOXKECTBO 3HAUCHHH
¢yakuu. CrnocoOsl  3amanus  ¢yHkuuil. I'padux  ¢GyHKIUM.
CBoiicTBa yHKIINHU, UX OTOOpakeHUE Ha IpaduKe.

Urenne u nocrpoenue rpaduxos ¢yHkiuil. Ilpumepst rpadukon
GyHKUIMH, OTpa)xamolMX  pealbHble  MpOLecChl.  (YHKIHH,
OMKCHIBAIOUINE TMPSAMYI0 M OOpaTHYIO  IPOINOPLHUOHAIbHbBIE

3aBUCHMOCTH, UX rpaduku. GyHkumn y=x2, y=x3, y=v'x, y=K/X, y=|x|.

OINEepUPOBATH MOHATUSAMU: (PYHKIHUS, 00JIACTh ONpEAeTICHUS
¢byHKIMM, 00nacTb 3HAYEHUH  (QYHKUIMM, 3HAYEHUE
apryMeHTa, 3HaueHue (QyHKIUH;

BBIUUCIIATh 3HA4YeHUs (YHKIUH, 3aTaHHBIX (opMyTamMu
(pu HE0OXOAMMOCTH UCTIOJIB30BATh KAJIBKYISATOP);
COCTaBJISATh TAaOIUIIBI 3HAYCHUH (PYHKLINU;

CTPOUTH MO TOYKaM rpaduku GyHKIUH (OrpaHUYEHHO);
OMKCHIBATh CBOMCTBA (PYHKIIMHM HA OCHOBE €€ rpauuecKoro
NIPE/ICTaBICHHUS;

OINKCHIBATH CBOWMCTBA AJIEMEHTAPHBIX (GYHKIWI: y=KX+b,
y=x%, y=x°, y=v/x, y=K/x, y=Ix[;

HaXOJUTh C MOMOIIBIO rpaduka GyHKIUU 3HAYCHHUE OTHOM
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U3 PAacCMAaTPUBACMbIX BEIMYMH [0 3HAYCHHUIO APYroOi
(mpuOAM3UTENBHO);

B HECJIOXKHBIX CIy4asX BbIpaxarh (HOpMYII0il 3aBUCHMOCTH|
MEKTy BETMYMHAMH;

pacro3HaBaTh BH/bl H3y4aeMbIX (QYHKIMHA, COMOCTABIISITH
CXEMAaTHYECKH IOJIOXKEHHE Ha KOOPIMHATHOM IUIOCKOCTH|
rpadukoB dyHKImil Buaa: y=kx+b, y=x2, y=x3, y=v/x, y=K/X,
y=|X| ¢ cooTBeTcTBYIOIIEH (BOPMYIION;

UCIIOJIb30BaTh  (DYHKIHMOHAIBHYIO  TEPMHHOJIOTHIO U]
CHMBOJTHKY;

UCCIIEN0BATh MPUMEPHI TPa)MKOB, OTPAKAIONINX PEATbHBIE
MPOIIECCHI U SIBJICHHUS;

NPUBOJIUTE IPUMEPHI TPOIECCOB U SBJICHHUI C 3aJaHHBIMHY|
CBOMCTBaMH;

3HAKOMHUTBCS C [OHATHEM HENPEPBIBHONH  (PYHKIIHU;
paccMarpuBaTh MPUMEPBI KyCOYHO 3aJaHHBIX (YHKIIHH;

[loBropenne wu
ob6obmenue. (5

q.)

[ToBTOpeHNE OCHOBHBIX MOHSATUA W METOJOB KypcoB 7, 8 m 9

KJaccoB, 00001IeHe 3HAHNH.

BbIOMpaTh, NPUMEHATH, OLIEHMBATh CIOCOObI CPABHEHMUS
qucel, BBIYMCICHUH, MNpeoOpa3oBaHUl  BbIpaXEHU,
pelIeHUs ypaBHEHU;

OCYIIECTBIIATh CAMOKOHTPOJIb BBINOJHAEMBIX ICHCTBUU U
CaMONIPOBEPKY Pe3yJibTaTa BHIYUCICHHH, TPeoOpa30BaHMI,
IIOCTPOEHHUI;

pemiatb  3aJayd W3  pEAJbHOM KU3HM, IIPUMEHSTH)
MaTeMaTU4YeCKUe 3HaHUA JUIA pelIeHUs 3a1ad U3 ApYrux
IIPEAMETOB;

pemiaTb TEKCTOBBbIE 3aJlaud, CPaBHUBATh, BBIOUPATH
CIoCOOBI peIeHUs 3aa49H.

10 kjaacce

(2 yaca B Heq1es110, BCero 68 yacon)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4aCOB)

OcHoBHOe coaepkaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCH
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[ToBTOopenne. (3

4.)

Pemenue ypaBHeHu# u HepaBeHCTB. [IpeoOpa3zoBaHue BeIpaXKCHHH,
COJIEpIKaIMX CTENEHb C LENbIM [I0Ka3aTEIIEM.

AKTYaJIU3UPOBATh UMCHOIMUECS 3HAHUA U YMCHUS,
BBIIIOJIHATE TPCHUPOBOYHLIC 3aJlaHUsA, KOPPCKTUPOBATH
CBOM 3HAHUA U YMCHUS,

OTBCUATh HA HTOTI'OBLIC BOIIPOCBI M OLCHHUBATH CBOU
JOCTHIXCHHUA.

Anrebpanyeckue
BBIPKCHUSI.
KBanparnsiii
TpéxuieH. (3 4.)

KBagparssiii TpéxuseH. PaznoxeHne KBagpaTHOro TpEX4ICHA Ha
MHOKHTEIIH.

pacro3HaBaTh KBaJIpaTHBIA TPEXUIIEH, HAXOAUTb KOPHHU
KBaJIpaTHOI'O TPEXUJICHA, YCTAHABINBATH BO3MOXKHOCTb €T0
Pa3I0KEHUS HA MHOKHUTEIIN;
packianbplBaTh Ha MHOXKUTEIM KBAJpPAaTHBIM TPEXWIEH C
HEOTPULIATEIILHBIM JUCKPUMUHAHTOM;
IPUMEHATb pas3JoKeHUe KBaJApPaTHOIO0 TpEX4yyeHa
JlJ1 Tpeo6pa3oBaHUsl pallMOHA/bHBIX BbIpQXKEHUH.

DyHKIUH.
KBanparnunas

bynkmus (8 4.)

KBanpatuunas ¢pynkus, e€ rpaduk u coiictsa. [lapabona,
KOOP/AMHATHI BEPIIMHBI TApa0O0IIbl, 0Ch CHMMETPHH MapadoJIbl.
Crenennble GYHKIIUU C HATYpATbHBIMU MOKA3aTENAMU 2 U 3, UX
rpaduku u cBoiicTBa. ['paduyeckoe pemienne ypaBHEHU.

pacrio3HaBaTh KBaJpaTU4HYIO (PYHKIHUIO IO hopMyIie;
HCCJIEIOBATh U ONUCHIBaTh CBOWCTBA (PYHKUMHU y=aX* IIpHU a
>0 u npu a < 0 u pyHKIMH y=ax2+N u y=a(x-m)2;

CTPOMTh W  HM300pa)xaTb  CXEMaTHYECKH  TpaduKu
KBaJpaTUYHbIX (YHKIMHA, 3aJaHHBIX (OpPMyJIaMu BHJA
y=ax?, y=ax’+n, y=a(x-m)?, y=a(x-m)*N c HOMOIIKIO
11126JIOHOB TapaboJIbI;

BBISIBIIATH W 0000maTh  OCOOEHHOCTH  TrpadukKal
KBaJpaTH4HOM QyHKIMK Y = ax2 + bx + ¢;

OTIpeneNsaTh KOOPIWHATHI BEPIIUHBI Iapalboiibl, OCh €e
CUMMETpPHH, HallpaBJIEHUE BETBEH;

CTpOUTh Tpapuk GYyHKIUH, 33JaHHON (opMysoi BUIa Y =
ax2 + bx + c;

NPUBOANTE TPUMEPHI KBAJIPATUYHBIX 3aBHCUMOCTEH W3
peanbHOM JKU3HHU, PU3UKH, TEOMETPHH;

pacmo3HaBaTh GyHKIIHIO y=ax°,

OOBSICHATH PACHOJIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH
rpaduka;

UCIIOJIb30BaTh ¢byHKIMOHATBHO-TpaduyecKue
NPECTaBICHUS JJIsl PEIICHUS M UCCIIEIOBAaHUS YpaBHEHUI,

® QaHAIU3WPOBATh MW IIPUMCHATH CBOMCTBa HN3YUYCHHBIX

(GyHKIUH 1715 X TOCTPOEHUSL.
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VYpaBHeHHUS u| JluneiiHoe ypaBHeHHe. PelneHue ypaBHEHHUH, CBOISILMXCS K | ® ONPEIENATH CTENEHB LIEJIOr0 YPaBHCHMUS,
HEpPaBEHCTBA. nuHeWHeIM. KBajpaTHoe ypaBHeHue. PemieHue ypaBHEHHiA, | ® paclo3HaBaTh LEJbIE U APOOHBIC YPABHEHUS;
VYpaBHeHHUS ¢ | cBomsAmMXcs K KBaZpaTHbIM. bukBanpaTHsie ypaBHeHus. [IpuMepsl | @ pemarh JIMHEHHBIE M KBAaJPATHBIE YPAaBHEHUS, YPABHEHUS,
OJIHOU peLIeHusl ypaBHEHUM TPETber U YeTBEPTOM CTENIEHEN Pa3JI0KEHUEM CBOJSILMECS K HUM, IPOCTEHIINE IPOOHO-pallOHAIbHbIE
nepemenHoi. (8 | Ha MHOkuTenu. PemieHne IpPOOHO-pAIlMOHATBHBIX YPAaBHEHH. YPaBHEHHS,
q.) Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM METOAO0M. ® pelmarh YpPaBHEHUs TPETbEH M YETBEPTOM CTENEHU C
IIOMOUIBIO PA3JIOKEHUS HAa MHOXHUTEIW U BBEACHHUSA
BCIIOMOT'AaTENIbHBIX  IIEPEMEHHBIX (meron  3aMeHBb]
NEpEeMEHHOI), B YaCTHOCTH peulath OUKBaJpaTHbIC
YpaBHEHUS;
® pemaTth APOOHO-PALMOHANbHbIE YPABHEHHUS, CBOJS HUX K
LEJIBIM YPaBHEHUSIM C MOCIIEYIOIIEN TPOBEPKOM KOPHEM;
® HaxOJUTh 00JIACTb JONYCTHMBIX 3HAUEHHH NEepeMEHHOH B
JpOOHO-PALIMOHAIIBHOM YPAaBHEHHMH, COTJIACOBBIBATh KOPHU
ypasHenus ¢ O/13;
® [pe/araTb BO3MOJKHBIE CIOCOOBI PELIEHUS TEKCTOBBIX
3aj71a4, 00CYX/1aTh UX U PELIATh TEKCTOBbIE 3a71a4 PA3HBIMU
crocodamu;
® 3HAKOMUTBCH C UCTOPHUEH pa3BUTHUS MaTEeMaTUKH.
YpaBHeHU n | KBanpaTHble HepaBeHCTBA U UX PELICHUE. ® yyTaTh, 3alMUChIBaTh, IIOHUMAaTh, HHTEPIPETUPOBATH
HEPaBEHCTBA. PelreHne HepaBeHCTB METOIOM UHTEPBAJIOB. HEPaBEHCTBA; UCIOJIb30BaTh CUMBOIMKY U TEPMUHOJIOTHIO;
KBagparusie ® BBINOJHATH MPEoOpa3OBaHUsl HEPABEHCTB, HCIOJIb30BATH
HepaBeHcTBa. (6 JUIs IpeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB;
q.) ® DacHoO3HAaBATh JIMHEHWHBIC U KBA/IPATHBIC HEPABEHCTBA;
® pelaTh KBaJpaTHbIE HEPABEHCTBA, UCIIONb3Ys rpaduyecKue
IIPEACTABIICHMUS;
® pemaTh KBaJpaTHbIC HEPABEHCTBA M HEpaBeHCTBa 0Oolee
BBICOKOM CTENIEHU METOJIOM UHTEPBAJIOB;
°

peniaTth CHCTEeMbl HEPAaBEHCTB, BKJIFOYAIOIIUX KBaJpPaTHOE
HEPaBEHCTBO;

® OCBAaMBaATb U IPUMEHATb HEPABEHCTBA MIPU PEIIEHUHU

pa3/IM9YHbIX 3aJay, B
IMPAKTHKO-OPHUEHTHUPOBAHHLIX.

TOM quciie

YpaBHEeHUs

VYpaBHeHHEe ¢ ABYMsI IEpeMEHHbIMH U ero rpaduk. Cucrema IBYX

OCBaWBaTh U MPUMCHATH HpI/IéMLI peuieHud CUCTEMBI JIBYX
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HEPaBEHCTBA.
Cucrembl
ypaBHEHHUH. (6 4.)

JVUHEHHBIX YPAaBHEHUU C IBYMs INEPEMEHHBIMH U €€ pEILCHUE.
Pemenne cucrem IByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEHWHOE, a
npyroe — BTOpOH creneHu. ['paduueckas nHTepHpeTalys CUCTEMbI
YPaBHEHUI C JByMs NEpEMEHHBIMU. PellleHne TEKCTOBBIX 3aziad
anre0panvIecKuM Crocooom.

JMHEWHBIX YPaBHEHUH C JBYyMs IEPEMEHHBIMU M CHUCTEMB]
JBYX ypaBHEHHH, B KOTOPBIX OJTHO YpaBHEHHUE HE SIBJISCTCS]
JIMHEHHBIM;

UCII0JIb30BATh ¢byHKIHOHATBHO-TpaduyecKue
IPEJCTaBICHUS JJIs PEIICHUs U UCCIIEIOBAaHUS YPaBHEHUM
U CHCTEM;

aHAJIM3UPOBATh TEKCTHI 33]a4, PeLIaTh UX anredpanyeckuMm
CHocOoOOM: TEpeXOAUTh OT CJIOBECHOH (OPMYINPOBKH
yCIOBMS 3aJaud K anreOpamdeckoil Monaenu myTém
COCTaBJICHUS] CUCTEMBI YPaBHEHUIl; pelIaTh COCTABICHHYIO
CUCTEMY YpaBHEHMI; HHTEPIPETUPOBATh PE3YJIbTAT;
3HAaKOMHTBCS C UICTOPHEH Pa3BUTHS MAaTEMaTHKH

VYpaBHeHuUs u | I'papuueckas nHTepnperalysi HEPaBEHCTB U CUCTEM HEPaBEHCTB C UMETb NpejcTaBlIeHne 00 N300paKeHUH Ha KOOPIMHATHOM
HEPaBEHCTBA. JBYMsI IEPEMEHHBIMHU. IUIOCKOCTH MHOXECTBA PEIICHUH HEPaBEHCTBA C JABYMs
HepaBenctBa ¢ INEPEMEHHBIMM C IIOMOLIbI0 INPUMEPOB Ha T'OTOBBIX
JBYMSI PHUCYHKaX.
nepeMeHHBIMH (2
4.)
Yucnossle Ilonsitue YHCIIOBOM MIOCJIEI0BATEIBHOCTH. 3anaHue OCBaMBaTh M TPUMEHATh MHJECKCHbIE OO0O3Ha4YeHus,
NOCJIEIOBAaTENbH | IOCIIEI0BAaTENIbHOCTH PEKYpPPEHTHON Qopmyinod u  Qgopmyson CTPOUTb pEUYEBblE€ BBICKA3BIBAHUS C MCIIOIb30BAHUEM
octu. (20 4.) n-rowieHa. Apu@meTruyeckas U TeOMeTpUYecKas MpOTrpecCuu. TEPMHUHOJIOTHH, CBSI3aHHOM C MOHSTHEM
dbopMynpl N-ro uieHa apuMETUYeCKOW M TIeOMETPUYECKOU IIOCJIEI0BATEILHOCTH;
nporpeccuif, CyMMbl MepBbIX N wieHoB. M300pakeHne 4IeHOB aHAJIN3UPOBATh bopmyny n-ro qJIeHa
apu(mMeTHyecKoil M TreoMEeTPUYECKOM MpOorpeccuil TOYKaMHU Ha MOCJIEZIOBATEIbHOCTH WM PEKYPPEHTHYIO (GopMyly u
KOOPJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIUATIBbHBIN POCT. BBIUNCIISITh YJIEHBI IOCIIENOBATEIBHOCTEH, 3aJaHHBIX
Cno’xHbI€ MPOLIEHTHI. 3TUMU OopMyJIaMu;
YCTaHaBIMBaTh  3aKOHOMEPHOCTb B IOCTPOEHUH
MOCNIEZIOBATEIbHOCTH,  €CJAM  BBIIUCAHbl  IEpPBbIE

HECKOJIBKO €€ YJIEHOB;

pacrno3HaBaThb apuU(METUYECKYI0 M TE€OMETPUUYECKYIO
MIPOrPECCUU TP Pa3HBIX CIIOCO0AX 3a/1aHUS;

pelmaTh 3aJa4u ¢ UCMHOJIb30BaHUEM (HOPMyYI N-TO wieHa
apu(pMeTHUECKON U T€OMETPUIECKOI POrpeccuil, CyMMbI
MEPBBIX N YICHOB;
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M300pakaTh YIEHBI TOCIEAOBATCIIBHOCTH TOYKAaMU Ha
KOOPJAMHATHOM IMJIOCKOCTH (OrPaHUYEHHO);
paccMarpuBaTh MPUMEPHI MPOIECCOB M SBICHHH W3
peanbHOM KU3HHM, WUIIOCTPUPYIOIINE HW3MEHEHUE B
apu(METUYECKOH MPOTPECCHUU, B  TI'COMETPHUUECKOU
MPOTPECCHUU;

pemaTh 3a/1a4u, CBSI3aHHBIC Cc YUCJIOBBIMU
MOCJIeIOBATEILHOCTSIMUA, B TOM 4YHCJE 3aJayd U3
peabHOM JKU3HH;

pemaTh 3a/ladyd Ha CJIOXKHBIE TPOLIEHTHI, B TOM YHCIIE
3a/1aud U3 PEATbHOM TMPAKTHKU (C HCIIOJIb30BAaHHEM
KaJIbKYJIATOPA);

3HAKOMHUTBHCS C HCTOPHEH pPa3BUTHS MaTEMAaTHKH.

IToBTOpEHME,
0000111eHHE,
CUCTEMAaTH3aIIH
3HaHuH. (12 4.)

Uucna ©  BbIYMCIEHUS (3alMCh, CpaBHEHUE, JEUCTBUS

C

JEUCTBUTEIBHBIMUA  YHUCIIAMM, YHUCIIOBAas MpsMas; IPOLEHTHI,
OTHOLIEHHUSI, IPONOPLUHU; OKPYIJIEHHE, NPUOIMKEHUE, OLICHKA,;

peleHrne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

ONEPUPOBATh MOHATUSAMHU: MHOKECTBO, IOJIMHOXECTBO,
olepalnuy HaJl MHOKECTBAMU;

UCII0JIb30BaTh I'pa)uyecKkoe MPEeACTaBIEHUE MHOXKECTB
JUISL OIMCAHUS DPEANBHBIX IIPOLECCOB W SBJICHUM, NPHU
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;
aKTyaJIM3UpOBaTh TEPMUHOJIOTHUIO U OCHOBHBIC IEUCTBHUS,
CBSA3aHHBIE C YHMCIAMHU: HATypPAJIBHOE YUCIIO, IIPOCTOE H
COCTaBHOE 4YHUCJA, JEIUMOCTb HATypalbHBIX YHUCE,
NPU3HAKN JEIMMOCTH, LEJI0€ YHCI0, MOAYJIb YHCIHA,
OOBIKHOBEHHAs U JieCATUYHas ApoOu, CTaHAAPTHBIN BHJ
yucia, apuMeTHndecKuil KBaJpaTHbIN KOPEHb;
BBINOJHATh JICHCTBUS, CpPaBHUBAaTh M YIOPSAOYUBATh
YHUCIa, IPEICTaBIATh YUCIA HA KOOPAWHATHON MPSMOH,
OKpPYIJIATh YHCIIA;

BBIMIOJHATh ~ NPUKUIKY U
BBIYHCIICHUI;

pelaTh TEKCTOBBIE 3aJaul apU(PMETHIECKUM CITIOCOOOM;
peuarh MpakTUYECKHUE 3a7adu, COAECpKalue MPOLICHTHI,
JIOJIA, YaCTH, BBIPAKAIOIINE 3aBUCHUMOCTH: CKOPOCThb—
BpEMsA—PACCTOSHUE, [IEHA —KOJIUYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMsi — NPOU3BOJUTEIBLHOCTD TPYAQ;

OLICHKY  pe3yJjbTaTa
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pa3buparb peanbHbIe JKU3HEHHbBIE CUTYalNH,
(dopMyIHpOBaTh UX Ha S3BIKE MATEMAaTHKH, HAaXOIHUTh
peuieHue, NOpUMEHSs ~ MaTEeMaTUYECKUM  ammapar,
MHTEPIPETUPOBATH PE3yIbTaT.

Anrebpanueckue BbIpaKeHHs (TpeoOpa3oBaHUE alreOpandecKux
BBIPQXXCHHM, TOMYCTHMbIE 3HAYCHHUS ).

ONEpUPOBaTh  MOHATUSAMHU:  CTENEHb  C  LEJIBIM
nokaszaresieM, apu(pMeTH4ecKuil KBaJpaTHBI KOpEHD,
MHOTO4JIeH, anredpanyeckas poOb, TOKIECTBO;
BBIITOJIHATH OCHOBHBIE ICUCTBUS: BBIIIOJIHATH PACYETHI 110
bopmynam, npeoOpa3oBHIBAThH LEJIbIE,
JIPOOHO-PAaLlMOHAJIBHBIE BBIPAXEHUSI U BBIPAKEHUS C
KOPHSIMM, PEaJIM30BbIBATh PA3JI0KEHUE MHOIOYICHA Ha
MHOXHTEJIH, B TOM YHCJIE C HCIOJIB30BaHHEM (HopMyn
pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH;
HaxOJWUTh JOIYCTUMBIC 3HAYEHUs IIEPEMEHHBIX U1
JpOOHO-pallMOHAIBHBIX BBIPAKEHHH, KOpHEH.

YpaBHEHUs, HEpPaBEHCTBA M HUX CHUCTEMbl (METOIbI PEIICHUS,
pelieHue 3a7a4 Ipy MOMOIIY YPaBHEHUHN U CUCTEM YPaBHEHHIA)

OHepI/IpOBaTB IIOHATUAMUNU ypaBHeHI/Ie, KOpeHI)
ypaBHECHHSI, CTCIICHb YPAaBHCHHUS, TINHEWHOE HEPABCHCTBO,
KBaJIpaTHOE HEPAaBEHCTBO, CUCTEMa YPaBHEHUH, CHCTEMa
HEPaBEHCTB, PABHOCUJIbHBIE TPEOOPA3OBAHUS;
aKTyaJ'II/ISI/IpOBaTI) OCHOBHBIC METOAbI pCHIeHI/ISI
ypaBHEHUM, HEPABEHCTB U HX CUCTEM;

peniaTh TEKCTOBBIE 3a7]a4H AJITeOpanyecKM CIIOCOOOM.

@yHKIMU ~ (IOCTpOEHHE, CBOMCTBA  M3YYEHHBIX  (YHKLUH;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OINIEepUpOBATh MOHATUAMM: (PYyHKIMS, rpadpuk QyHKIHH,
HyTHM  (QYHKIWH, TIPOMEXKYTKH  3HAKOIOCTOSHCTBA,
NPOMEXYTKHM BO3pacTaHusi, yObIBaHUS, HauOoJbllee U
HaMMEHbIIIee 3HAYCHUST PYHKIINY;

aHaJM3UpOBaTh, CPaBHMBATH, OIMCHIBaTH CBOMCTBA
(GbyHKIUH, CTPOUTH UX rpadUKy;

OTIEpPUPOBATH MOHATUSAMHU: MPsAMasi HPOIOPLUOHATIBHOCTbD,
oOpaTHasi TPOMOPIMOHAIFHOCTh, JHHEHHAs (YHKIIHSA,
KBaJpaTu4Has GyHKUus, mapaboia, runepoona;
WCTOJB30BaTh TpadUKHA Ui ONpEACICHHUS CBOWCTB,
MPOLIECCOB M 3aBUCHUMOCTEH, A pelleHus 3anad u3
JPYTUX y4eOHBIX MPEJMETOB U PEATBHOM KU3HH,
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MOJIETUPOBaTh C  IOMOIIbIO
MPOIIECCHI U SIBJICHHUS;
BBIpaXarhb dbopmynamu
BEJIMYNHAMU.

rpadguKoB

3aBUCHMMOCTH

peasibHbIe

MEXIY
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IHPUMEPHAS PABOYAS TIPOI'PAMMA 110 YYEBHOMY KYPCY
«'EOMETPUSA»

Copnepxanue yueoHoro kypca «I'eomerpusi»

7 kJ1ace

HavansHble nonsaTus reomerpun. Touka, npsimasi, OTpE30K, JIyd. Yo Buel
yriaoB. BeprukansHble U cMexHbIE yribl. buccekrpuca yria. IlapamiensHocTs 1
NEPIEHANKYJIAPHOCTD IPSIMBIX.

OCHOBHBIE MOCTPOEHUSA C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricora, Mennana, OucceKTpuca, UX CBOMCTRA.

PaBHOOenpeHHBII M  pPaBHOCTOPOHHUN TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKH NTapaJUIEIbHBIX NpsMbIX. CyMMa yIJIOB TPEYTrOJbHUKA.
Breninue yribl TpeyrojbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€e. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTONBHUKOB. [IpAMOYTOJIBHBIN TpeyroabHuK ¢ yriom 30°,

HepaBencTtBa B reoMeTpuM: 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

[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe wmecto TOuYeK. buccekTpuca yrima H - CepeaWHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

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.

Merton ynBoenus meauansl. LleHTpanbHas cumMmMeTpusl.

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

CaoiicTBa miioniaae reomeTpuueckux ¢Guryp. @opMmynbl Ui IUIOMIAAA
TpPEYroJibHUKa, NapajuienorpamMma, pomOa u Tpanenud. OTHOIIEHHE IUIOMIAIeH
noJ00HBIX (Uryp.

Brruuciienue miomanen TpeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
oymare.

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu peuieHun
MMPAKTUYECKUX 3a7a4.

[IpeobpazoBanue mogoOus. [Tomobre COOTBETCTBEHHBIX 3JIEMEHTOB.

[Tonobue TpeyronbHUKOB, KOod(pduuueHT nomodbus. IlpusHaku mogoOus
TpeyroJbHUKOB CpemHsisi JWHUS TpeyroibHuka. [IpuMeHeHne mnomoOusi mpu
pEelIeHNN NMPAKTUYECKNX 3a4ad.



9 kace

CuHyC, KOCHUHYC, TaH['€HC OCTPOrO YIJIa HPSAMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuroHomerpuueckue (HyHKIUU
yrios B30°,45° n60°.

B3aumHoe pacrnoioskeHne OKpy>KHOCTH U npsimoid. KacaTenbHas u cexyias K
OKpy>XHOCTH. OKpY>KHOCTb, BIMCaHHas B yroil. BrnucaHHas W onucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

BrnmcanHble M LEHTpanbHBIE YIVIBL, YTOJd MEXAY KacaTelbHOW U XOPAOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHue AByX OKpykHocrel. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

TeopemMa 0 MNpPOU3BENEHUU OTPE3KOB XOPJA, TEOPEMbI O MPOHU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, imMHa (MOAydb)  BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOXKHO HAIPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, ollepauny HajJ BekTtopamu. CpenHss nuHusA Tpaneuuu. PasnoxkeHune
BEKTOpA 110 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaTel BEKTOpA.

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPY>KHOCTH
B KOOpJMHATAX, [IEPECEUCHUE OKPYKHOCTEW M HPAMBIX. METOI KOOPIAUHAT U €T0
IIPUMEHEHUE.

10 xnace

Cunyc, kxocuHyc, TaHrenc yriaoB or O go  180°.OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTrnyeckux 3aad ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

CkansipHO€ POU3BEICHUE BEKTOPOB, IPUMEHEHUE JUIsl HAXOKIAEHHUS JUIMH U
YIJIOB.

[IpaBunbHBIE MHOrOYroJIbHUKM. JlnmmHa oOkpyxkHOcTH. ['pagycHas wu
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHHS TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (GUryp (3J€eMeHTapHbIe
npexacrasienus). [lapamnensaeiil nepenoc. [loBopor.

Ilnanupyembie npeaMeTHbIe Pe3yJbTATbI OCBOCHUSL Y4YeOHOro Kypca
«I'eomerpus»
7 xJ1ace
° Pacnio3naBaTh M3y4YeHHbIE T€OMETPUUYECKUE (UTYPBI, ONPENEIITh UX
B3aMMHOE pPAacCloJOKEHUE, U300paxaTb I'€OMETpPUYECKHUE (QUTyphI; BBIOJIHATH
YEPTEKHU [0 YCIOBUIO 3aa4H;

L] HN3MCPATH JIMHEUHBIC U YIJIOBBIC BCIIMYMNHBI;
L] pemars 3a/la4ur Ha BBIYUCICHUC JJIMH OTPE3KOB U BCIIMYHH YIJIOB,
® JAcJIaTb Fp}I6y}O OLICHKY JIMHEUHBIX U YIJIOBBIX BCJIMYMUH IIPEIAMCTOB B

pealbHOM KHU3HU, Pa3MEPOB MPUPOTHBIX OOBEKTOB; pazinuyaTh pa3sMepbl ITHX
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OOBEKTOB MO MOPSAKY BETUUHHBI;

® CTPOUTH YCPTCKU K ITCOMCTPUYUCCKUM 3aladaM,

® IMOJIB30BATLHCA IMMPU3HAKAMHA PABCHCTBA TPCYI'OJIBHUKOB, UCIIOJIB30BATh
IIPU3HAKU U CBOICTBaA paBHO6€I[p€HHI>IX TPCYI'OJIbHUKOB IIPpU PCIICHUHU 3a1a4,

o IMPpOBOJAUTH JOTUYCCKHC PaACCYIKACHUA C HUCIIOJIb30BAHHUCM
IrCOMCTPHUUCCKUX TCOPCM,

® IIOJIB30BAaTHCA IMpU3HaAKaMH PaBCHCTBA IMPAMOYTOJIBHBIX

TPEYTrOJbHUKOB,  CBOMCTBOM  MEIMaHbl, IPOBEAEHHOM K  TMIOTEHY3€
IIPSAAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEICHNHA T€OMETPUYECKUX 3a/aY;

° OIPEACIATh MApaJUICTLHOCTD MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIC
o0Opa3yeT C HUMH CEeKyIIas;

° pelIaTh 3aJa4M Ha KJIeTU4aTon Oymare;

° IPOBOJNWTh BBIYUCICHUS M HAXOJIUTh YHCIOBBIE M OYKBCHHBIC

3HAQYEHUSl YIJIOB B T'€OMETPUYECKHX 3a/JadyaxX C HUCIOJIb30BAaHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPU TIEPECEUCHHH JABYX
napaieIbHBIX TPSIMBIX CEKYIIICH;

° pelaTh MPakKTUYECKUE 3a/1a4M Ha HAX0XKACHUE YTIIOB;

° bopMyIMpOBaTh OIpPEACNICHUS OKPY)XKHOCTH W Kpyra, XOpJbl H
JIMaMeTpa OKPYKHOCTH, TOJIb30BAThCSl UX CBOMCTBAMH; YMEThb NPUMEHSTH 3THU
CBOMCTBA NPU PEILICHUH 3a]1aY;

L IIOJB30BATHCA HpOCTGﬁIHHMH recOMCTpUICCKMMHN HCPABCHCTBAMU,
ITIOHUMAaTh UX HpaKTI/IIICCKI/Iﬁ CMBICIJI;
L] INPOBOJUTE OCHOBHBLIC TCOMCTPHYCCKHC IIOCTPOCHHA C IIOMOIIBIO

LHUPKYJIS U JIUHEUKU.

8 kiace

° Onpenensaty MapauIeIbHOCTh MPSMBIX € IIOMOIIBIO PAaBEHCTBA
PaCCTOSIHAN OT TOYEK OJHOM IPSMOU 10 TOUEK APYTrOU MPSIMOM;

° BJIAJETh OHATHEM I€OMETPUUECKOTO MECTA TOYEK;

° YMETb OIpPEAEIATh OUCCEKTPUCY YIJIa U CEPEANHHBIN MEePIEHIUKYIIAP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK;

° pacno3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3a/1a4;

° NPUMEHSATh CBOMCTBA TOYKH MEPECEUYEHHUs] MEIHMaH TPEeYroJibHUKa
(eHTpa Macc) B pelieHuu 3a1ay;

° BJIAJETh IMOHATUEM CpEIHEW JIMHUM TPEYroJIbHUKA, MPUMEHATH €€
CBOMCTBO MpHU PEIICHUH F'€OMETPUUECKUX 3a/1a4;

° II0JIb30BaThCs TeopeMor Pasneca U TEOPEMOM O IMPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JJIs PEIICHUS MPAKTUUYECKUX 3a/1a4;

° OPUMEHATh TpPHU3HAKW TOJ00MS TPEYTrOJbHUKOB B  PEIICHUU
F€OMETPUYECKHX 33]1aY;

° noJib30BatThesl Teopemont [ludaropa i pemeHuss reoMeTpuIecKux u
PaKTUYECKUX 33]1a4;

° CTPOUTh MAaTEMAaTHYECKYI0 MOJEIb B MPAKTHYECKUX 3a7ayax,

CaMOCTOATCIIbHO ACJIaTh ‘-IepTé)K N HAXOJUTb COOTBCTCTBYIOIIUC JIJIMHBI,
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° BBIYUCIISATh (pa3lMyHBIMU Ccroco0amMu) IUIOHIAAb TPEYroJIbHUKA U
IJIOIIAN MHOTOYTOJIbHBIX QPUTYp (MONB3YSCh, TNIe HEOOXOAUMO, KAbKYJISTOPOM);

° BJIQJICTh TMOHATHSAMH TIpeoOpa3oBaHUs TOMO00US, COOTBETCTBEHHBIX
AJIEMEHTOB MOJO0OHBIX (UTYD;

° MOJIb30BaThCS CBOWMCTBAMHU IMOJOOWSI TIPOU3BOJIBHBIX (QUTYDP, YMETh
BBIYUCIIATH IJTMHBI M HAXOJIUTH YTJIBI Y TTOIOOHBIX (hUTyp;

° PUMEHSATH CBOMCTBA MOJ00US B IPAKTHUECKUX 3a7a4ax;

° YMETh IPUBOIUTH MMPUMEPHI MMOAOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE;

° MIPUMEHSTH TIOJIYICHHBIC YMEHUS B MTPAKTUUYECKHX 33/1a4ax;

° NPUMEHATh TOJIYYEHHBIC 3HAHWS Ha TIPAKTUKE — CTPOUTH

MaTCMaTH4YCCKUEC MOJACIN TJIAd  3adad peaHBHOﬁ JKN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIHMEC BBIYHUCICHHUA C IPUMCHCHHUEM HOI[O6I/I$I.

9 kaacce
° BrnageTs moHATHSMH CHHYCAa, KOCMHYCa M TaHI€HCa OCTPOro yria
MPSMOYTOJBHOTO TPEYTrOJbHUKA; MOJIB30BATHCS ATUMH MOHATHSMM JJISI PEIICHUS
MPAKTUYECKUX 3a]aY;

® IIOJIb30BATHCA OCHOBHBIM TPHUTOHOMCTPHYCCKHM TOXIACCTBOM JJIA
HaXO0XACHHA COOTHOIIICHUI MCKAY TPUTOHOMCTPUICCKUMH BCINYMHAMU
o BJIaACTh ITOHATHUCM KacaTeJIbHOM K OKPYKHOCTH, II0JB30BATbHCA

TEOPEMOM O MEPIEHANKYIAPHOCTH KAaCATEIBHON U painyca, MPOBEAEHHOTO K TOUKE
KaCaHHs;

L] IMOJIB30BATLCA TEOpEMaMH O IMPOU3BCACHHHM OTpPC3KOB XOpA, O
MMPOU3BCACHHUU OTPE3KOB CCKYIIUX, O KBAApaTc K&C&TCHBHOﬁ;
L] BJIQJACTD ITOHATHUAMU BIIMCAHHOI'O Y ICHTPAJILHOI'O yI'Jia, HCIIOJIb30BATh

TEOPEMBI O BIIUCAHHBIX YTiaX, yIriax MEXAy XopJaMu (CEKYIIUMM) U YTIIe MEXITY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4;

° BJIAJIETh TMOHSATUEM OIMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH,
YMETb HaXOJUTh €€ LIEHTD;
° MOJI30BATHCS (PaKTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA

MEePECeKaoTCsl B OJJHOM TOYKE, U O TOM, YTO CEpPEIWHHbIC MEPHEHIUKYISAPHI K
CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE;

° BJIAJICTh IIOHATHEM OIIMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA MPY PELIEHUH 3a/1a4;
° MOJIb30BATbC  BEKTOpPAMH, I[IOHMMAaTb WX TEOMETPUYECKHN U

(bu3MYeCcKuil CMbICI, IPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U (DU3UUECKUX
3azay;

° BJIAJIETh [IOHATUEM CPEIHEN JINHUU TPANlCLUU, IPUMEHATH €€ CBOMCTBO
[IpY PELICHUU T€OMETPUUECKHUX 3a1a4;
o IIPUMCHATH [OJIyYEHHBbIE 3HAaHUSA Ha [PAKTUKE — CTPOUTH

MaTeMaTHYeCKUe MOJEIM Ui  3aJad peajbHOM JKU3HU U MPOBOJUTH
COOTBETCTBYIOIME BBIUMCICHUS C TPUMEHEHUEM MOI00MSI U TPUTOHOMETPUUYECKUX
byHKIHI (MTOJIB3YACH, TNIe HEOOXOANMMO, KaIbKyJIATOPOM).
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10 kaacc
° 3HaTh TPUTOHOMETpUUYECKUe (YHKIIMU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBI0 Pa3IMYHBIC DSJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («peIiecHue
MPSMOYTOJILHBIX TPEYTOJIbHUKOBY);

° HAaXOJUTh (C TOMOIIBIO KaNbKyJISATOpa) JUIMHBI W YIJIBI ISt
HETaOJIMYHBIX 3HAUCHUH;
° UCIIOJIb30BaTh TEOPEMbl CHHYCOB W KOCHHYCOB I HaXOXIACHUS

Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHHUE TPEYTOJIbHUKOBY ), TPUMEHAThH X
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4;

° IIPUMEHATh CKaJISIPHOE IIPOM3BENCHUE BEKTOPOB JUISl HAXOXKACHUS
JUIUH U YTJIOB;

° IIOJIB30BAThCSA METOJOM KOOPAHMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B
pPELIEHNH T€OMETPUUYECKUX U NMPAKTUUECKHUX 3a/a4;

° BJIAJICTh  IOHATHUAMHU  IIPABUJIBHOIO  MHOIOYIOJIbHUKA,  JUIMHBI
OKPY’>KHOCTH, JJIMHBI 1YT'Y OKPYKHOCTU U PaMaHHOMN MEPBHI YIJIa, YMETh BEIYUCIIATH
IUIOIIAAb Kpyra M €ro 4acTed IPUMEHATH IIOJy4YEHHBIE YMEHUS B IPAKTUYECKUX
3a/1a4ax;

° HAaXOJUTh OCH (WM UEHTPbI) CHUMMETPUU QUTYP, TPUMEHSThH
JBM>KEHUS TJIOCKOCTU B MPOCTEUIIINX CITydasiX;
° NPUMEHSTh TOJY4YEHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTH

MaT€MaTUYeCKHe MOJENM JUId 33Jad peajlbHOM JKU3HU U IPOBOJUTH
COOTBETCTBYIOILIME BBIUMCIEHUSI C MPUMEHEHUEM TPUTOHOMETPUYECKUX (DYHKIIMIMA
(moJIB3YSICh, T/I€ HEOOXOANUMO, KAJTbKYJISITOPOM).

CunenuajibHble NpeIMeTHbIE Pe3yJbTAThI:

° BJIAJICHUE 3PUTEIBbHO-0CA3aTENbHBIM CIOCOOOM 00C/eOBaHUd U
BOCIPUSATHUS LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€IIbIX) peinbeHbIX N300paKeHU I
IPEIMETOB, KOHTYPHBIX N300paKeHUN T€OMETPUUYECKUX PUTyp U T.II.

° YMEHUE BBINOJHATh TMPU TOMOIIU YEPTEKHBIX HHCTPYMEHTOB
re€OMETPUYECKUE TTOCTPOEHUSI, TOCTpOeHUE TpaduKOB PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKH dJIEMEHTAPHBIX QYHKIIUNA HAa KOOPIMHATHOM TIOCKOCTH.

° BIAJICHUE TPaBWIAMH 3allUCH  MaTeMaThyeckux Gopmyn U
CTIEIUATBHBIX 3HAKOB.

° BJIAJICHUE TIPUEMaMH IPeoOpa30OBaHMUSI MATEMATHICCKUX BBIPAKCHUH.
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TemaTnueckoe nNJIaHMpoBaHue MO y4eOHOMY Kypcy «I'eomerpus»

7 kaacc

(2 yaca B HeeJI10, Bcero 68 yacoB)

HasBanmue
pasaeina (TemMbl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

4aCcoB)
HauanbHble [Ipocreiinme reoMeTpHYECKUEe OOBEKTHI: TOUYKA, IPSIMasi, OTPE30K, (hopMyIIHPOBATH OCHOBHBIC ITOHITHS U ONIPEICIICHHS,;
T€OMETPUYECKUE | JIyY, YroJl, MHOTOYTOJIbHUK, JIOMaHasl. pacro3HaBaTh, U300paXkaTh H 0003HAYATh H3yICHHBIC

cBenenus. (14
4acoB)

PaBeHCTBO reoMeTpUyYecKUX GUryp.

CpaBHEHHE OTPE3KOB U YIJIOB.

W3mepeHune OTpe3KoB: JIMHA OTPEe3Ka, CANHUIIBI H3MEPCHHS,
HU3MCPUTCIIbHBIC HHCTPYMCHTBI.

W3mepeHue yrioB: rpagycHasi Mepa yriia, i3MepeHHUe yIiioB Ha
MECTHOCTH.

[eprieHAUKYIISApHBIC IPSMbBIC: CMEXKHBIC U BEPTUKATIBHBIE YTJIbI,
IEPIEHIUKYIAPHBIE IIPSAMBIE, IIOCTPOCHUE IIPSIMBIX YIIIOB Ha
MECTHOCTH.

Pabora ¢ npocTeiinmMu yepTexaMu.

[IpakTHyeckue 3aJaHNs U 33/1a4H.

reoMeTpuueckue GUrypsl, ONpeaesaTh UX B3aUMHOE
pacIoiokKeHue,

BBIIIOJIHSTH YEPTEXK MO YCIOBUIO 33]1a4H;

MPOBOAUTH MPOCTEUILINE IIOCTPOEHHUS C TOMOIIIBIO
JIMHEUKH;

M3MEPSATH JINHEHNHBIE U YTIIOBBIC BEIIMYUHBI
T€OMETPUUYECKHUX U MPAKTUYECKUX OOBEKTOB C IIOMOIIBIO
M3MEPUTEIIbHBIX MHCTPYMEHTOB (JIMHEWKA, MacIITaOHas
JUHEWKa, pyJaeTKa, TPAHCIOPTUP, YEPTEKHBIN YTOJIbHUK);
OTIPEJIETISAT «HA TJ1a3) pa3Mephl pealbHBIX 00BEKTOB,
POBOAUTH IPyOYIO OLIEHKY UX Pa3MepOB;

pelaTh 3aJa4u Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJINYMH YIJIOB;

pelaTh 3aJja4M Ha B3aUMHOE PACIOJIOKEHUE
TeOMETPUUYECKUX PUTYD;

MPOBOJIUTH KJIIACCU(PUKAIIUIO YTJIOB, BBIYUCIISITH
JIMHEWHBIE U YTJIOBBIE BEJIMYUHBI, TPOBOJAUTH
HEOOXOUMBIC JI0Ka3aTEIbHBIC PACCYKICHNUS,
3HAKOMUTBCS C UICTOPUEN PA3BUTHUS T€OMETPUH.

TpeyroysbHUKA.
(22 gaca)

TpeyroapbHHUK U €ro 3JIEMEHTHI.

Ilonstue o PaBHBIX TPCYTOJIbHUKAX U ICPBUYHLBIC IIPCACTABJIICHUSA O

PaBHBIX (KOHTPYIHTHBIX) QUTYpaXx.

Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB.
[lepnenquKymsp K OpsIMOM.

MenunaHna, GMCCEKTpHCa M BHICOTA TPEYTOJIbHUKA.

pacrno3HaBaTh Ha TOTOBBIX YepTeKax TPEYroJbHUKHU, apbl
PaBHBIX TPEYTOJILHUKOB (C YKa3aHUEM IIPU3HAKOB);
BBITIOJTHATH KPATKYIO 3aKUCh U YEPTEXK M0 YCIOBUIO
3a/1a4y;

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




PaBHOOEIpEHHBIN TPEYTrONBHUK U €r0 CBOWCcTBa. PaBHOCTOpOHHUI
TPEYTOJIbHUK.

OKpY>KHOCTb.

ITocTpoeHus LMPKYIEM U JIMHEUKOM.

[Ipumepsl 3a1a4 HAa TOCTPOEHUE.

(hopMyIIHpOBaTh ONPEEICHUS: OCTPOYTOJILHOTO,
TYIOYTOJILHOTO, IPSIMOYT'OJIBHOT0, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEJJUAHbI TPEYTOJIbHUKA; CEPEIUHHOIO
NEpPHEHANKYJIApa OTPE3KA; IEPUMETPA TPEYTOJIbHUKA;
M3y4aTh aJTOPUTM ITOCTPOCHUS MEAMAHBI, OMCCEKTPUCH U
BBICOTBI TPEYT'OJIbHUKA;

(hopMyIIMpOBaTh CBOMCTBA M MPU3HAKH PAaBHOOCIPEHHOTO
TPEYroJIbHUKA;

AQHAJIM3UPOBATh PUCYHKH M PEIIATh 3a/1a4y 110 TOTOBBIM
yepTexkam;

IPUMEHSATH U3YYEHHYI0 TEPMUHOJIOTHIO U CUMBOJIMKY IIpH
3alUCH PEILICHU;

CTPOUTH YEPTEKH, pelIaTh 3aJa4M C IIOMOIIbIO
HAXO’KJICHUSI PABHBIX TPEYTOJIbHUKOB;

pacrno3HaBaTh Ha YepTexkax U U300pakaTh OKPYKHOCTb U
€€ DJIEMEHTBHI;

penaTh OCHOBHBIE 33/1a4M HA IIOCTPOEHUE: yIila, PaBHOTO
JAHHOMY; CEpEIUHHOIO NEPIEHANKYIIApA JAHHOTO
OTpe3Ka; NPsIMOM, IPOXOIALIEH Yepe3 TaHHYIO TOUKY U
NEPIeHIUKYIIPHON JTaHHOU MPSIMOM; OMCCEKTPHUCHI
JTAHHOTO yTJia;

UCTIONB30BaTh IIU(PPOBBIE PECYPCHI AJISI UCCIICTOBAHHUS
CBOMCTB U3y4yaeMbIX QUTYP;

3HAKOMUTBCS C UCTOPUEN pa3BUTHUS TEOMETPUMU.

[TapamtensHbIe
npsmele. (14
YacoB)

OnpeneneHne mapauIeTbHBIX TPSIMBIX.

HakpecT nexaiue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIbI
(oOpa3oBaHHBIE TPH MEPECEUECHUH TTAPAIIIEITBHBIX TPSIMBIX
CeKymiei).

[Tpu3Haku MapayuIeTbHOCTH ABYX MPSIMBIX.

[IpakTudeckue crocoObl MOCTPOCHUS MaPATIETbHBIX MPSIMBIX.
[TaTeiit noctynar EBknunpa.

Teopemsl 00 yriax, 00pa30BaHHBIX ABYMS MMapaylieIbHBIMU
MPSIMBIMU U CEKYLIEH.

(hopMyIIHpOBaTh ONpEENICHNE NapaUIeIbHBIX MPSMBIX,
IIPUBOJUTH IIPAKTUYECKUE IIPUMEPBI MTapaJIEIbHbIX
MPSIMBIX;

U3ydaTh CBOICTBA yTJIOB, 00pa30BaHHBIX MPU
MepECCUCHNH NapAIIIENbHBIX IPSIMBIX CEKYIIEH;
OOBSICHATH, UTO TAKOE CIICACTBUE;

MIPUMEHSATH IIPU JOKA3aTEIbCTBE METO OT IPOTUBHOIO;
M3y4aTh NPUHLIUI KOHCTPYHPOBAHUS OOPATHBIX
YTBEPKJICHUH;
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VYTIIBl ¢ COOTBETCTBEHHO NAPAJUICIbHBIMU NN ® IIPOBOAMTH JOKA3aTeJIbCTBA AapAUIEIbHOCTU ABYX
NIEPIEHIUKYISIPHBIMUA CTOPOHAMH. MPSIMBIX C IIOMOILBIO YIJI0B, 00pa30BaHHBIX IPU
[Ipu3Hak napauIeIbHOCTH MPSIMBIX Y€PE3 PABEHCTBO PACCTOSTHUM IIEPECEYCHUH ITUX MPSAMBIX TPEThEH MPSIMOM;
OT TOYEK OJHOM IIPSMOM 10 BTOPOU MPSMOM. ® AHAIU3UPOBATh PUCYHKH U PEIIATh 3a1a4U [10 TOTOBLIM
IlepBble NOHATHA O 10KA3aTEILCTBAX B FTEOMETPHH. yeprexam;
® BBINOJHATH IOCTPOCHHUS [TAPAJUICIBHBIX IIPSMBIX;
® IIPUMEHATH U3YYCHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY IIPU
3aIIUCH PEILLICHUN;
® pelarh 3aa4M Ha J0Ka3aTeJIbCTBO U BBIYUCIICHUS,
VCIIOJIb3YsI U3YYCHHBIC ITOHATHS;
® 3HAKOMHUTBCS C HICTOPUEH PA3BUTHUS T€OMETPHUH.
CootHomieHus Teopema 0 cymMMe yIIIOB TpEyroJibHUKa. BHEIIHUN yromn ® BBIYUCIIITH CyMMY YIJIOB TPEYIOJIBHUKA;
MEXIY TPEYrOJIbHUKA. ® HaxXOJUTbh YUCJIOBbIC U OyKBEHHbIC 3HAUCHUS YTIIOB B
CTOpPOHaMH U OCTpOyroabHBIA, IPSIMOYTOJIBHBIN U TYOYTOJIbHBIN r€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BaHUEM TEOPEM O
yriaiamu TPEYrOJIbHUKH. CyMME yTJIOB TPEYrOJIbHUKA;
TPEYrOJIbHUKA. TeopeMa 0 COOTHOIIEHUSIX MEKy CTOPOHAMHM U YIJIAMH ® AHAIM3HUPOBATH TPEYTOJBHUKHU C PA3HBIMU JAHHBIMU,
(14 4.) TPEYrOJIbHUKA U €€ CIEICTBHUS. IPOBOJIUTH HAOJIOACHNUS, JIeJIaTh BHIBOJIBI;
[Ipocreiinne HEpaBEHCTBA B TEOMETPHUH. ® (opmynupoBaTh U JOKA3HIBATh TEOPEMBI O CBOMCTBAX
HepaseHnctBa TpeyronabHuka. IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA;
HekoTtopsle cBOlCTBA NPAMOYTOJIBHBIX TPEYTOJIBHUKOB. ® DpacIO3HaBaTh HA TOTOBBIX YEPTEKAX Napbl PaBHBIX
IIpu3Haku paBeHCTBA NIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. HOPSMOYTOJIBHBIX TPEYrOJIbHUKOB (C yKa3aHHEM
CBolCTBO MeaHbl PSIMOYTOJIBHOTO TPEYTOJIbHUKA. MIPU3HAKOB);
® CTPOUTH YEPTEXKHU, PEIIATH 3a74a4U C TOMOILBIO
HAaxO0’KJICHUsl PABHBIX NPSAMOYTOJIBHBIX TPEYTOJbHUKOB;
® [IPUMEHATH CBOMCTBO MEAUAHBI IIPSMOYTOJIBHOTO
TPEYrOJIbHUKA IIPU PELICHUH 3a/1a4;
® 3HAKOMMTHCS C UICTOPUEH PA3BUTHS T€OMETPUH.
IToBTOpEHNE. [ToBTOpEeHMe 1 060011IeHNE OCHOBHBIX MOHATUH 1 METO/IOB Kypca penaTh 3aja4i Ha OBTOPEHUE, WILTIOCTPUPYIOIIHE CBSI3H
O6o006mueHne TE€OMETPHUH 7 Kilacca. MEXKy pa3JIMYHbIMU 4aCTSIMU Kypca.
3HaHUHN U

ymenuil. (4 gaca)

8 kiace

(2 yaca B HeneJ110, Bcero 68 yacon)
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HaszBanue

pasnena
(TeMbI)
Kypea OcHoBHOe coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
(umciio
4acoB)
CooTHoteHus [Tepnenaukysip ¥ HaKJIOHHAsA. PaccTosiHME OT TOUKH 10 TIPSIMOM. pacro3HaBaTh ¥ H300paXkaTh HAa PUCYHKE MEPIICHIUKYIISAP U
MEXIY Paccrosinre Mex 1y mapanieibHbIMUA MPSMBIMHU. HAKJIOHHYIO, IIPOBE/ICHHBIE M3 TOYKU K TIPSIMO;
CTOpOHAMU U I'eomerpuyeckoe mecto Touek (I'MT). CpaBHUBATh MX JJIMHBI,
yrilaMu [TocTpoeHue TpeyrojibHUKA MO TPEM dJIEMEHTaM. (bopMyIUpPOBaTh ONPEICTICHHUS PACCTOSHUS OT TOUKH J10
TpPEYroJbHUKa IPSIMON U PACCTOSIHHSI MEXKAY NapasuieIbHbIMU MPSIMBIMH,

(oxonuanwue). (9
4acoB)

WJUTIOCTPUPOBATH 3TU NOHSTHUS,
pelaTh 3aJa4y Ha BBIUMCIICHUE U J10KA3aTEIbCTBO,
CBSI3aHHbIE C COOTHOIIEHUSAMHU MEX/y CTOPOHAMH U YIJlaMU
TPEYrOJbHUKA, PACCTOSHUEM MEXY MapajlIeIbHbIMU
IPSIMBIMU, PACCTOSIHUE OT TOUKH J10 MPSMOIi;
MOJIEJIMPOBAaTh YCIOBHE 33JJa4M C IOMOLIBbIO YEPTEKA UIH
PHUCYHKA, IPOBOJST JOTOJHUTEIbHbIE TOCTPOEHHUS B X0O/1€
peleHus;

OTpeeNATh OMCCEKTPUCY yTIila U CepeIMHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa
TOYEK;

pelaTbs OCHOBHBIE 3a/1a4d HA IOCTPOEHHUE TPEYTOJIbHUKOB
10 Pa3JIMYHbIM JIEMEHTAM;

3HAKOMHUTBCS C UICTOPHEN Pa3BUTHUSI TEOMETPHUH.

YeTsIpexyroyibH
ukH. (24 daca)

MHOroyroiapHuK. BbITyKIIBIIE MHOTOYTOJIBHUK. YeTBIPEX YT OJIbHUK.

[Tapamnenorpamm, ero npu3Haku U cBolcTBa. YacTHbIE cllydyan
napajuieJIorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBaApaT), UX
NpU3HaKU U cBoicTBa. Tpaneuus. PaBHOOOKast M PsIMOYTOIbHAS
Tpaneuuun. Teopema Paneca.

VY aBoenue meauanbl. OceBast ¥ IEHTPaJIbHAasi CAMMETPHH.

n300pakaTh U PACIO3HABATH HA YEPTEKAX
YETBIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX DJIEMEHTHI;
(bopMynHpOBaTh ONPEEIICHUS: TapajuIeIorpaMma,
NpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanenuu, NpsiMOyroJIbHOM Tpamnenuy;
JIOKa3bIBaTh ¥ UCIOJIb30BaTh IIPU PELICHUH 3a1a4
IIPU3HAKN U CBOMCTBA: AapAJUIEIOTrPAMMA,
IpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanenuu, NpsiMOyroJIbHOM Tpanenuu;
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IIPOBOAMTH ITOCTPOCHMSI ¢ TOMOLIBIO LIUPKYJIS U TUHEHKU
C UCIIOJIb30BaHUE TEOPEMBI (hajieca;

IIPUMEHATHh METOJl yIBOCHUS MEINaHbl TPEYTOJIbHUKA IIPH
peLICHUH 3a/1a4;

IPUBOAUTH IPUMEpPHI (GUTyp, 00J1aAAIOIUX OCEBOH U
LIEHTPAJIbHOW CUMMETPHUEH, @ TAK)KE IIPUMEPBI OCEBON U
LEHTPaJIbHOW CUMMETPUU B OKpYXKaroleil 00CTaHOBKE;
CTPOUTH CUMMETPUYHBIE (PUTYPBHI;

UCIOJIb30BaTh LIU(PPOBBIE peCypChl I UCCIETOBAHMS
CBOWCTB M3y4aeMbIX QUTYp;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUSI TEOMETPHUHU.

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

[TonsiTue 06 00IICH TEOPUH TUIOIIAIHN.

[Tomaas MHOTOYTOJIBHUKA, TTapajuieiorpaMma, TPEyroibHHUKA,
TpAarCIHH.

OTHOIIEHUE TJIONIAJICH TPEYTOJLHUKOB C OOIIUM OCHOBAHUEM HJIH
00IIe# BHICOTOH.

Beruunciienue miorniaaei ciioxkHbeIx GUryp uepes pa3oreHue Ha
9aCcTH U JIOCTPOCHHUE.

[Tnomanu duryp Ha kierdyaroit Oymare.

Teopema [Tudaropa, e€ 10ka3aTeNHCTBO U MPUMEHEHHE.

Ooparnas Teopema [Iugaropa.

(hopMHPOBATH NTEPBUYHBIC MPEACTABICHUSIMHU 00 00IIeH
TEOPUH TUIOIIATU (MEpHhI), GOPMYITUPOBATH CBOMCTBA
TUTOILA/IH, BBISICHSTH UX HATJISAHBIA CMBICIT;

BBIBOJIUTH (DOPMYIIBI IJIOLIAAH MapalijiesiorpaMmma,
TPEYroJIbHUKA, TPATIEIUH U3 (HOPMYJIBI TUIOMIAAN
IpsIMOYTOJIbHUKA (KBaJIpaTa);

BBIYUCIIATH (Pa3IM4YHBIMU crIoco0aMu) III0IAb
TPEYroJbHUKA U IO MHOTOYTOJIBHBIX (QUTYP;
HaXOJUTh IJIOMAAN PUryp, U300pakEHHBIX Ha
KJIeTyaToil Oymare, UCI0JIb30BaTh pa30MeHue Ha YacTH U
JOCTPOCHUE;

pa3dupath IpUMeEphl HCIOIb30BAHUS BCIIOMOTaTEeIbHON
TUTOIIAJIH [T PEIICHUS TEOMETPHUECKUX 3314,
OTMpasCh Ha JaHHbBIE YCIOBUS 33]1a4l, HAXOUTh
BO3MOKHOCTH IIPUMEHEHUSI HEOOXOAUMBIX (POpMYT U
CBOWCTB ILIOIIA/IU, TPEO0OPa30BBIBATH (POPMYIIBI;
BBIUUCIIATH TUIOMIA/INA PA3TMYHBIX MHOTOYTOJIEHBIX
uryp;

JI0Ka3bIBaTh TeOpeMy Mudaropa, UCTIOIb30BATh €€ B
MPAKTUYECKUX BBIYMCICHUSAX;

MPUMEHSTH ITOJTydeHHBIE 3HAHUS M YMEHHUS TIPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

3HAKOMUTHCS C HICTOPUEH Pa3BUTHS TEOMETPHH.
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ITomoOusIe
TPEYTOJIbHHUKH.
(18 gacoB)

[IponopririoHaIbHBIE OTPE3KH.

[Togo6ue TpeyroibHUKOB, KOAPPHUIUEHT 1M0100us.

[Ipu3Haku mogo00Hs TPEYTOJILHUKOB.

CpenHsist TMHUS TPEYTrOJIbHUKOB.

[Tpumenenne momoOus mpu pemeHny 3a1a4. Teopema o Touke
nepeceUCHrs MCIMaH TPpCyroJbHUKaA.

[TponopuioHaNbHBIE OTPE3KU B MPSIMOYTOJIEHOM TPEYTOJIbHUKE.

[TpakTHyeckne NpUI0KEeHUs TOAOOHS TPEYTOJIbHUKOB.

OOBSCHITH MOHATHE MPOMOPIIMOHATILHOCTH OTPE3KOB;
KCCIEA0BaTh BOMPOCHI O MPOMOPIMOHAIBHOCTH OTPE3KOB,
Ha KOTOPbIE OMCCEKTpHCA JCIUT CTOPOHY TPEYTOJIbHUKA,
MPUJICKAIIUM CTOPOHAM TPEYTOJIbHUKA;

(hopmyupoBaTh ONpeeIeHUE TTOI00HBIX TPEYTOJIbHUKOB;
HaXOIUTh HOI[O6HBI€ TprrOJIbHI/IKI/I Ha I'OTOBBIX
YepTekKax C yKa3aHHUEM COOTBETCTBYIONIUX MPHU3HAKOB
noao0us;

peliaTh 3a7a41 Ha MOJO00HBIE TPEYTOJILHUKHU C IIOMOIIBIO
CaMOCTOSTEJILHOTO MMOCTPOCHUSI UEPTEXKEH U
HAXO0X/ICHUS MTOJ0OHBIX TPEYTOJIbHUKOB;
(hopMyJIUpPOBATh U JOKA3BIBATH TEOPEMY 00 OTHOIICHUHT
IoIIa/Iel OJOOHBIX TPEYTrOJIbHUKOB;

MIPOBOJIUTH JJOKA3aTENIbCTBA C UCIIOIb30BAHUEM
MIPU3HAKOB T0I00MS;

JOKAa3bIBATh TpI/I npmHaKa HOI[O6I/I$I TprrOJII:HI/IKOB;
HAXOWTh IJIOLIAAN MOJA0OHBIX pUryp;

dhopmynupoBaTh onpeaeIeHUue CpeTHeN TUHUN
TPEYrOJIbHUKA;

HpOBOJII/ITI) J0Ka3aTejIbCTBO TOI'0O, YTO ME/IMaHbl
TPEYroJIbHUKA MTEPECEKAIOTCS B OTHOW TOUKE, U
HaXOAUTH CBA3b C HGHTpOM MacC, HAaXOAUTh OTHOLICHUE,
B KOTOPOM MEJIMaHbI JAENATCS TOUYKON UX MepeceUeHUs;
HCCIIEA0BAaTh BOTPOC O MPOTIOPIIUOHATBHBIX OTPE3Kax
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, PEIIaTh
COOTBETCTBYIOIIHE 3a7a4H HA BBIYUCIICHUE;
paccMaTpuBaTh MPUMEHEHHE METOIa TI0I00MS B 3a/1a4ax
Ha MOCTPOEHUE;

O6T)$ICH$ITI), KaK MOKHO HUCITIOJIb30BaTh CBOI\/'ICTBa
MOI00HBIX TPEYTOJIHLHUKOB B U3MEPHUTEIBHBIX padoTax Ha
MECTHOCTH;

peniaTh TeOMETPUUECKUE 3a/1a4u U 33J]a4M U3 peaibHOU
JKN3HU C UCIIOJIBb30BAHUECM HO)IO6HI)IX Tpeyl"OJ'II)HI/IKOB.
3HAKOMUTBHCS C UCTOPHUEN pa3BUTHUSI TEOMETPUH.
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[ToBTOpEHME,
o0o0mieHue u
CUCTeMaTU3aIHs
3HaHU. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U 8 KJIACCOB,
0000111EHNE 3HAHNUI.

peuaTs 3aaa4r Ha ITIOBTOPCHHUC, NJJIFOCTPHUPYIOIIUEC CBA3U
MCKAY pa3JIMYHbIMU 4aCTIAMU KypcCa,

IIPUMCEHATH IIOJYUCHHBIC 3HAHWS ITPU PCHICHUA
MMPAKTUYCCKUX 3aaa4.

9 kyacc
(2 yaca B HeeJI10, Bcero 68 yacoB)
HasBanmue

pasziena

(Tembl)

Kypea OcHoBHOE coxep:xaHue OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCs

(umciio

4acoB)
[Tono6ubIe CuHyc, KOCUHYC, TAHT'€HC OCTPOTO YTila MPSIMOYTOJILHOTO (bopMyInHUpoBaTh OMPEEICHUS TPUTOHOMETPUUECKUX
TPEYTrOJAbHUKHU TpeyroiabHuka. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. (GyHKIUI OCTPOro yria, IpoBEPSATh UX KOPPEKTHOCTD;

(oxonuanume). (6
YacoB)

Tpuronomerpudeckue ¢pynxun yrinos 30° , 45° u 60°.

BBIBOJMTH TPUTOHOMETPUYECKHE COOTHOILIECHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE;

MCCJIE0BATh COOTHOIIEHUS MEXy CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIi1aMu B 45° u 45°;
30° u 60°;

MCIOJIb30BaTh ()OPMYJIbI PUBEICHHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAX0XKICHUS
COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMU
(GYHKLIHSMEU pa3IMYHBIX OCTPBIX YTJIOB;

MIPUMEHSITH [TOJIyYE€HHbIE 3HAHUSI U YMEHMSI TIPU PELIEHUH
IIPAKTUYECKUX 3a7ay;

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSI TEOMETPHUH.

OxpyxHOCTb. (18
4acoB)

B3anmHoe pacnionoxkeHune okpykHocTH U npsiMmoit. KacarenbHas u
CeKyIlas K OKPY>KHOCTH.

Bnucannble v IeHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTellbHOU U
XOPJIOH.

Vbl MeXAy XOpJaMu U CEKYIIMHU.

Teopema o mpou3BeIeHUN OTPE3IKOB XOP/I, TEOPEMBI O
MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJpaTe

(bopMyIHUpOBaTh OMPECIICHUS: OKPYKHOCTH, XOP/HI,
JIMaMETpa M KacaTeJIbHON K OKPYKHOCTH; U3y4aTh UX
CBOWCTBA, ITPU3HAKHU, CTPOUTH YEPTEKH;

(GbopMyIUPOBaTh M T0KA3bIBATh TEOPEMBI: O CBOMCTBE
KacaTeIbHOM, O TPU3HAKE KacaTeNbHOM, 00 OTpe3kax
KacaTeJIbHOM, MPOBEJICHHBIX U3 OJTHOW TOYKH;
(bopMyITUpOBaTh MOHATHSI IyTH OKPY>KHOCTH M TPaTyCHOMN
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KacaTeJIbHOM.

buccekTpuca u cepeIMHHBIN NEPIEHAUKYJIISAP KaK T€OMETPUUECKUE
MecTa TOYEK.

OKpyXHOCTb, BIMCaHHAas B yroji. Brimcannas u onucanHas
OKPYKHOCTH TPEYTOJIbHHKA.

Brnircannbie 1 onMCaHHbBIE YETHIPEXYTOJIBHUKH.

MepBI IyTH OKPYKHOCTH;

(dbopMyIHpOBaTh ONpEeIICHUS LIEHTPAIBHOTO U
BIIMCAHHOIO YIJIa;

pacrio3HaBaTh Ha YepTeXax U U300pakaTh LHEHTPAIbHBIE U
BIIMCAHHBIE YTJIbI,

(dbopMyIHpOBaThH M TOKa3bIBaTh TEOPEMBI O BIUCAHHOM
yrie, 00 oTpe3Kax IepeceKaroIuxcs Xop;
(dbopMyIHpOBaTh M JOKA3bIBATh CICICTBHS U3 TEOPEMBI O
BIICAHHOM YTIIE;

UCIIOJIB30BaTh METO I'MT Ul JI0Ka3aTEIbCTBA TEOPEM O
nepeceyeHnH OMCCEKTPHC YIJIOB TPEYroidbHUKA U
CEpPEAUHHBIX IIEPIICHAUKYJISIPOB K CTOPOHAM TPEYIrOJIbHUKA,
(bopMynMpOBaTh OIpeesIEHUE OKPY>KHOCTH, BIMCAHHON B
MHOT'OYTOJIbHUK, U OKPY’KHOCTH, OIIMCAHHOU OKOJIO
MHOI'OYTOJIbHUKA,;

(bopMyIHpOBATH M TOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYroJbHUK, 00 OKPYKHOCTH, OITMCAHHON
OKOJIO TPEYT'OJIbHUKA, O CBOMCTBAX CTOPOH OIMCAHHOIO
YEeTBIPEXYTOJIBHUKA, O CBOMCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEX YT OJIbHUKA;

UCCIIEI0BaTh, B TOM YHCIIE C IIOMOUIbIO U(POBBIX
pecypcoB, BIIMCAHHBIE U OIUCAHHBIC YETBIPEX YT OJIbHUKH,
BBIBOJIUTH UX CBOWCTBA U IIPU3HAKY;

MIPUMEHATH II0JyYCHHBIC 3HAHUSA U YMEHHUS IIPU PELLICHUU
MIPaKTUYECKUX 3a]a4;

3HAKOMUTBCS C UCTOPHUEH Pa3BUTHUS TEOMETPHUMN.

Bexrtopsl. (16
Y4acoB)

[Tonstue BekTopa. [Inuna (Moayns) BekTopa. PaBeHCTBO
BEKTOpOB. OTKJIaJbIBaHNE BEKTOPA OT JaHHOM TOYKHU. CIIOKEHHE U
BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YHUCIIO.
[IpuMeHeHne BEKTOPOB K pemeHuto 3aaa4d. CpeHsst JINHAS
TpareLuu.

(bopMyIHpOBaTH ONPEAEIICHUS U WITIOCTPUPOBATh OHATHUS
BEKTODA, €ro JJIMHBI (MOJYJIsl), COHAIIPABIEHHBIX U
MPOTHBOIOJIOXKHO HANPaBJIEHHBIX BEKTOPOB,
KOJIJTMHEAPHBIX M PaBHBIX BEKTOPOB, HYJICBOT'O BEKTOPA;
MCIOJIb30BaTh BEKTOPHI KaK HalpaBJIEHHbIE OTPE3KH,
HCCIJIEIOBaTh T€OMETPUUECKH (ITepeMeleHne) U
¢busnueckuii (cuiia) CMBICIIBI BEKTOPOB;

1300paxxaTh BEKTOPHI 3aJJaHHON JUIMHBI, 3aJaHHOTO
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HaIpaBIlIeHUs, U300pakal0T COHANpPaBICHHbIE,
MIPOTUBOIIOJIOKHO HANIPaBJICHHbIC, KOJUTMHEAPHBIC U
paBHBIE BEKTOPBI;

3HATh ONPEACIICHUS] CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YKCJI0; UCCIIE0BATh, B TOM YHUCIIE
C TIOMOIIBIO IU(PPOBBIX PECYPCOB, TEOMETPUICCKUI U
(U3UYECKUI CMBICIIBI ATHX OTIEPAIIHIA;
(bopMyITHUpOBaTh U JOKA3BIBATH C TIOMOIIBIO BEKTOPOB
TEOpEMY O CpeJHEH TUHUH TpamelnH;

pelaTh 3aa4y Ha J10Ka3aTeIbCTBO U IOCTPOEHUE,
UCIIOJNIB3YS U3YUEHHBIE YTBEP>KICHUS U MIPaBUIIa;
3HAKOMUTBLCS C UCTOPUEH Pa3BUTHSI TEOMETPHUH.

Meton
KoopauHart. (22
yaca)

PasnoxxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BexTopa.

CBsi3p MeX 1y KOOpAMHATAMU BEKTOpa M KOOPAMHATAMU €ro KOHIA
U HayaJja.

[Tpocreiimue 3agaun B KOOpAUHATAX.

YpaBHEHHE OKPYKHOCTH U ITPSMOM.

B3aumHoe pacnonoxeHue ByX — okpyxkHocted. Kacanue
okpykHOCTel. OO1Ire KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

Meton KoOpAWMHAT TpPU  PEIIEHWH TEOMETPHUECKHX 3ajad.
Hcnonp3oBaHne MeTOa KOOPAUHAT B MPAKTHUECKUX 3a7auax.

packianbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSICHATh Y MJUTIOCTPUPOBATH MOHATHS MIPSIMOYTOJIbHOM
CHUCTEMBI KOOPJMHAT, KOOPJAMHAT TOYKH, KOOPAUHATHBIX
BEKTOPOB U KOOPAUHAT BEKTOPA;

pemars 3aa4M Ha IEHCTBHS C BEKTOPAMH B KOOPJIMHATAX;
BBIBOJMTD U MPUMEHATH MPH pEIICHUH 3a]a4 (OpMYIIbI
KOOPJIHMHAT CEPEANHBI OTPE3KA, PACCTOSIHUSA MEXKAY ABYMS
TOYKaMH, JUIMHBI BEKTOPA;

BBIBOJUTH YPABHEHHE NPSAMON U OKPYKHOCTH;

BBIJICIIATH IOJHBIN KBAaApaT JJIs HaXO0KJICHU LIEHTpa U
pannyca OKpY>KHOCTH 110 €€ YPaBHEHHUIO;

peuiaTs 3aja4i Ha HaX0XKACHHUE TOYEK IepeceyeHus
MIPSAMBIX U OKPY’KHOCTEHN C IOMOIIBIO METO1a KOOPINHAT;
UCIIOJIb30BaTh CBOMCTBA YIJIOBOT0 KO PHUIIMEHTa
MPSAMOM IIPH PELICHUU 3a/]1a4, JJIsl ONPEACICHUS
PacCIIOJIOKEHUS MIPSIMOM;

HCCJIEIOBAaTh, B TOM YHUCJIE C TIOMOIIbIO IIU(PPOBBIX
peCypcoB, Ciydau B3aUMHOI'O PACIIOJIOKEHUS ABYX
OKpY’KHOCTEH;

peuiars 3aa4u, CBsI3aHHbIE C IIOCTPOCHUEM OKPYKHOCTEN
Y KaCaTeJIbHBIX K HUM;
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MIPUMEHATHh KOOPANHATHI IIPU PELLIEHUN F€OMETPUUYECKUX
Y MIPaKTUYECKUX 3aJ1a4, 1JIs1 TOCTPOEHUS MAaTEMAaTUUYECKIX
MojieJIell pealbHbIX 3a/1a4 («METO KOOPAUHATY);
MOJIb30BATHCA VISl TOCTPOCHUS U UCCIICI0BAHUM

1M (POBBIMU pecypcamu;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUSI TEOMETPUHU.

[ToBTOpEHME,
o0o0mieHue u
CUCTEeMaTH3aIHs
3HaHUU. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 8 U 9 KJIacCOB,
000011IEHNE 3HAHUIA.

peaTh 3aJja4y Ha IMIOBTOPCHUE, UIIJIFOCTPUPYIOIIUE CBA3HU
MCKAY pa3JIMYHbIMU 4aCTAMU KypcCa,

MMPUMCHATH ITOJYUCHHBIC 3HAHUS ITPU PCILICHUN
MMPAKTUYCCKUX 3aaa4.

10 kaacce

(2 yaca B HeeJI10, Bcero 68 yacoB)

Ha3Banue
pasaena
(Tembl)
Kypca
(qucio
4aCcOB)

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BU/BI AeSITEILHOCTH 00y4aI0 M XCH
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CooTHolIeHUs
MEXIY
CTOPOHAMHU U
yriamu
TPEYroJbHUKA.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB. (24
yaca)

OnpenenenHne TPUTOHOMETpHYecKuX (GyHKuuit yriaos ot 0° 1o
180°. KocuHyc u cuHyC OpAMOro u Tymoro yria. Teopema
KocuHycoB. (O000mEHHAs) TeOpeMa CHHYCOB (C paarnycoM
OMMUCaHHOU OKpYyXHOCTH). HaxokeHue JJIMH CTOPOH U BETUYUH
YIJI0B TPEYrodbHUKOB. DopMyria IIomaan TPEyrojlbHUKa Yepes
JIBE CTOPOHBI U yroj Mexay HuMu. Dopmyria Miomam
YeThIPEXYTOJIbHUKA Yepe3 ero TUaroHaIu U yrojl MeX1y HUMH.
[IpakTHdeckoe NMpUMEHEHUE TOKa3aHHBIX TEOPEM.

CkanspHoe mpou3BeieHue BEKTOPOB, €T0 MPUMEHEHHE IS
HAXOXKJICHUS JJIMH U yTIIOB.

Pemmenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.

[TprMeHeHne BEKTOPOB ISl PEUICHUS 3a7a4 KHHEMAaTHKHU
MEXaHUKH.

bopMyIUpoOBaTh OMPEEICHUS TPUTOHOMETPUUECKUX
(GYHKIUH TYIBIX U MPSMBIX yIJIOB;

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

pelaTh TPEeyroJbHUKHY;

pelaTh NPaKTUYECKUE 3aJa4l, CBOASALIUECS K
HAXO0XJICHUIO Pa3JIMYHBIX JIEMEHTOB TPEYrOJbHUKA;
HCII0JIb30BaTh CKAJISIPHOE MPOU3BECHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOICTBA,

BBIUUCIISATH CYMMY, Pa3HOCTb U CKaJSIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpIMHATAX;

IPUMEHSTH CKAJIIPHOE POU3BEICHUE JIUISl HAX0'KICHUS
JUTMH U YTJIOB;

MIPUMEHSATH BEKTOPHI JJI PEIICHUS 3a]1a4 KWHEMAaTUKU U
MEXaHHKH.

3HAKOMUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPUH.

IIpaBuibHBIE
MHOTOYTOJIbHUKH.
JnnHa
OKPY>KHOCTH

Y TUIOIAJb Kpyra.
(20 gacoB)

[TpaBuIbHBIE MHOTOYTOJIBHUKHU, BBIYMCICHNUE UX 3JIEMEHTOB.
OKpy’KHOCTb, OIMCAHHAS OKOJIO MPAaBUIBHOIO MHOTOYTOJIbHUKA.
OKpyXHOCTb, BIUCAHHAs B IPaBUJIbHBIA MHOTOYT'OJIbHHUK.
[TocTpoeHne nmpaBMIIbHBIX MHOTOYT'OJIbHUKOB.

Yucno © v JUIMHA OKPYKHOCTH. J{JTMHA OKPYXHOCTH U TyTH
okpyxHOcTH. [I1omanas Kkpyra u ero 31eMeHTOB (CeKTopa 1
cerMeHTa). Boruncienue miomaneit Guryp, BKIOYAOMUX
AIIEMEHTHI KpyTa.

(bopMyITHPOBATH OIPEICIICHUE TPABHIBHBIX
MHOTOYTOJTbHUKOB, HAXOJIUTh UX JJICMCHTHI,
MOJIb30BATHCS TOHITHEM JUIMHBI OKPY>KHOCTH,
BBEJIEHHBIM C TIOMOIIIBIO MPAaBUILHBIX MHOT'OYTOJIBHHKOB,
OTIPEENATh YUCIIO T, ITUHY AYTH U PaUaHHYIO MEpY
yria;

peliaTh 3aa4i Ha TOCTPOCHUE PABUIBHBIX
MHOTOYTOJTLHUKOB, B TOM YHCJIE C TIOMOIIBIO ITU(POBBIX
pecypcos;

OTIpEeNeNSITh TUIOIIAb KPyTa,

BBIBOJIUTH (DOPMYIIHI (B TPayCHOM U paiuaHHOMN Mepe)
JUTSL JUTAH YT, TUIONIAIeH CEKTOPOB U CETMEHTOB;
BBIUUCIIATH IUIOIMAIN UTYpP, BKIIOYAOIINX JIEMEHTHI
OKPY>KHOCTH (Kpyra);

HAXOJHUTh IJIOMIAJH B 3a/1a4aX PeaabHOM KU3HU;
3HAKOMHTHCS C HCTOPHEH Pa3BUTHS T€OMETPHUH.
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JBrxeHus
TIJIOCKOCTH. (8
4acoB)

[TonsiTue o ABMKEeHUM TWI0CKOCTH. [lapanmiensHbIil nepeHoc,
moBOpOT U cumMeTpusi. Ocu u 11eHTpsl cumMeTpuu. [Ipocreiimue
MIPUMEHEHHUSI IBFOKCHHUI B PEIICHUY 3a]1a4.

pa3duparh IpUMEPHI, WITIOCTPUPYIOILUE TOHATHS
JIBUKEHHSI, LICHTPOB U OCEH CUMMETPUH;

(bopMynHMpOBaTh OIIPEEIICHUS apajuIeIbHOIO IEPEHOCA,
MOBOPOTA U OCEBOM CUMMETPHUH; BBIBOAUTH UX CBOWCTBA,
HaXOJUTb HENOABM)KHBIE TOUKHU;

HAXOJUTh LIEHTPbI U OCU CUMMETPUI IpocTeHIux Guryp;
IIPUMEHATH NapaJUIeIbHBIA IEPEHOC U CUMMETPHIO IIPH
pELICHNH T€OMETPHUECKUX 3a7a4 (pa3douparh MpUMephI);
MCII0JIb30BAaTh JJIs IOCTPOEHUS U UCCIIEA0BAHNN

M (pOBbIE PECYPCHI.

IToBTOpEHME,
000011IEHNE,
cucTeMaTu3anus
3HAHUM.

(16 gacoB)

IToBTOpEHNE OCHOBHBIX TOHATUM U METOZOB KypcoB 7—9 Ki1accos,
o0oOmenne W  cucremarm3amms — 3HaHWA.  [Ipocteiimme
reomerpuueckue  Qurypsl M ux  cBoictBa. M3MepeHue
reoMeTpUYeCKUX BenuuuH. TpeyronpHuku. IlapannenbHble u
NIEPIECHIUKYJISIPHBIE psIMBIE. OKpy>KHOCTb U KpYT.
I'eomerpuueckue nocTpoeHus. YTibl B OKPY>KHOCTH. Brincanusie u
ONMCAaHHBIE  OKPYKHOCTH  MHOIOYrojibHUKOB. Ilpsmas wu
OKPYXHOCTb. YUeThIpéXyronbHUKU. BrucanHele M onucaHHbIE
YETBIPEXYTOJIbHUKH. Teopema [Tugaropa " Hayasa
TpUroHoMmerpuu. Pemienue oOumx TpeyroabHUKOB. IIpaBuiibHbIE
MHOroyroinpHuKu. [IpeoOpa3oBaHus MIIOCKOCTH. JIBHXKEHHS.
[Tonobue. Cummerpus. Ilnomans. Beiunciaenue momazaei.
[Tnomanun mnonoOHbIX Quryp. JlexkapToBsl KOOpAMHATHI Ha
IUIOCKOCTU. BEKTOPHI Ha IIIOCKOCTH.

OINEepUPOBAThH NOHATHAMHU: (PUTYpa, TOUKA, psAMasi, yrod,
MHOT'OYTI'OJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OHCCEeKTpHUCa U BBICOTA TPEYTOJIbHHUKA, 1apaLIEIOrPaMM,
pPOMO, IPSIMOYTOJIbHUK, KBAaJPaT, TPANELUs; OKPYKHOCTb,
KacaTeJbHast, paBeHCTBO U noo0ue huryp,
TPEYrOJbHUKOB; IapaUIEIbHOCTD U IEPIEHANKYIIPHOCTD
MIPSAMBIX, YTOJI MEKY IPSIMBIMHA, CHMMETPUS
OTHOCHUTEJIBHO TOUKH U NPSIMOM; JUIMHA, PACCTOSTHUE,
BEJIMYMHA YIJIa, IUIOIIA/b, IIEPUMETD;

UCIMOJIb30BaTh (POPMYJIBI: IEPUMETPA U IJIOLIA U
MHOT'OYTOJIbHUKOB, JUTMHBI OKPY>KHOCTHU U IIJIOIIAIN
Kpyra, 00bEMa IpsSMOYTOJIBHOTO Napajulesenunesna;
ONEPUPOBATH MOHATUAMHU: NIPIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; UCIIOIb30BATh OTU MOHATUSA IS
IIPEACTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE
U3 APYruX y4eOHBIX PEIMETOB;

pemars 3aa4M Ha IOBTOPEHUE OCHOBHBIX MOHATH,
WJUTFOCTPALIUIO CBA3EH MEXAY Pa3INYHbIMU YaCTAMU
Kypca,

BBIOMPATh METOJI JJIS pEIICHUs 33/1a4H;

pemars 3aja4M U3 NOBCEAHEBHOMN )KU3HU.
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IMPUMEPHAS PABOYAS TIPOI'PAMMA 11O YYEBHOMY KYPCY
«BEPOATHOCTB U CTATUCTHUKA»

Conepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA»

8 kiacc

[IpeacraBienue JaHHBIX B BUJIE TaOJIHII, AUArpaMM, rpaukoB. 3aroIHEHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JTUarpaMM H TaOJIHII, UCTIONh30BAHNE U UHTEPIPETANNS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeqHEEe apHU(PMETHUECKOoe, MeIuaHa, pa3max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCHEpUMEHT (ONBIT) U CiydailHOe coObiTHEe. BeposaTHocTh u
4acToTa. PoJIb MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
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 (vinepoB myth). [IpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ momolisto rpados.

9 kiace

[IpeacTaBieHye TaHHBIX B BUJE TA0JIULI, JUarpaMm, rpapukoB. MHOXKECTBO,
AJIIEMEHT MHOKECTBA, NOJAMHOKeCTBO. Oniepalny Hal MHOKECTBAMU: 00bETUHEHHE,
nepeceueHne,  pomnonHeHue.  CBoOWCTBAa — omepauuid  HaJg  MHOXKECTBAMMU:
NIEPEMECTUTENBHOE, COUYEeTaTeIbHOE, pacrpenenuTeabHoe, BKJIFOUEHHSI.
Hcnonb3zoBanue rpapuyecKoro npeacTaBiIeHUs MHOXKECTB JIJIsl OMUCAHUs peabHbIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4.

N3mepenne paccenBaHusl JaHHBIX. J(Ucriepcus U CTaHAAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DOnemMeHTapHble COOBITUSA cCiydailHOro ombita. CoydaiiHble COOBITHS.
BepositHoct  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTApPHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JAEpEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSA3b MEXKY YUCIOM BEpUIMH M yuciaoM pedep. Ilpasuiio
yMHOKeHHUs. Pemenue 3anay ¢ noMonibio rpadoB. [IpoTHBOMNOI0KHBIE COOBITHUS.
Huarpamma Oiinepa. OO0beauHeHHE W TepeceueHre coObITuil. HecoBmecTHBIE
coObIThsI. DopMyIIa CIOKEHUS BEPOATHOCTEH. Y CIIOBHAs BEpOSTHOCTH. [IpaBuiio
ymHoxkeHusi. HeszaBucumble coObiTusi. [lpencTtaBieHue 3KcnepUMEHTa B BHIIE
nepeBa. PemieHue 3amady Ha HaXOXKJACHHE BEPOSITHOCTEH C TMOMONIBIO JiepeBa
CJIy4allHOTO 3KCIIEpUMEHTA, AnarpaMm Jujepa.

10 kaacc
[IpencraBienne HaHHBIX B BHJE Ta0INLI, Jauarpamm, rpa(bI/IKOB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpoeHUe TabIull, Juarpamm, rpadukos mo
peaJILHBIM JAHHBIM.



[Tepebop BapuantoB. IlepectanoBku u (daktopuan. CodeTaHUs U UYUCIIO
coyertanuil. TpeyrompHuk Ilackamda. Pemenwe 3amadu ¢ HUCHOJIb30BAHUEM
KOMOMHATOPHUKH.

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

UcnbiTanue. Ycnex u Heynada. Cepust HCOBITAHUHI 10 IepBOro ycnexa. Cepus
ucnbiTanuii bepuymnu. BepostHocTH cOOBITHI B cepun UCTIBITaHUN bepHyuin.

CnyvaiiHasg BeJIMYMHA U paclpeiesieHue BeposiTHOCTed. MareMarudeckoe
OXuJaHue W jaucnepcus. lIpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUCIIEPCHST  CIyYallHOM BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUH MCIBITAaHUU
bepnymmy.

[Tonstue o 3akoHe OonbIIUX uKcel. M3mepeHue BeposiTHOCTEN C MOMOIIIbIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIC U OOIIECTBE.

I[lnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHHUSI Y4eOHOro Kypca
«BeposSITHOCTH M CTATUCTUKA
8 kiace
° YUTaTh UHGOPMAIIHIO, TIPEICTABICHHYIO B TAa0JIUIIAX, HA IUarpaMMax;
MPEACTABIATh JAaHHBIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) U KPYroBhI€) IO MACCUBaM 3HAUYCHUM;

° ONMKCHIBATH M WHTEPHPETUPOBATh pPEAIbHbIE YHUCIOBBIE JIAHHBIE,
Mpe/CTaBICHHbIE B TA0JIMIIAaX, HA IMarpaMmax, rpadukax;
° UCIIOJIb30BaTh TSt OMHMCAHUS  JAHHBIX CTaTUCTUYECKHUE

XapaKTePUCTHUKU: CpeIHee apuMeTHIECKOe, MeIMaHa, HauOoJIbIllee U HANMEHbIIIEEe
3HAYEHHUS, pa3Max;

° VIMETb IMPEJICTABICHHUE O CIIy4YalHON U3MEHUYUBOCTH HA PUMEpPAXx LIEH,
(bu3MYeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX; UMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

9 kJacc

° W3BJICKAaTh W TpeoOpa3oBbIBaTh WH(MOPMAIUIO, TPEICTABICHHYIO B
BHJIC TaONMIl, auarpamMMm, rpadHKoB; IPEACTaBIATh JaHHBIC B BHJC TaOJHII,
JarpaMm, rpaukoB;

° ONUCBHIBAThL JAHHBIE C IIOMOIIBIO CTATHCTUYECKHUX IOKa3aTeaeH:
CpPEIHMX 3HAYEHWH W Mep pacceuBaHus (pa3Max, AUCHEPCHs M CTaHJIapTHOE
OTKJIOHEHUE);

° HaXOJUTh YaCTOTHl YMCIIOBLIX 3HAYEHHH M YAaCTOTHI COOBITHH, B TOM
YHCIIe 10 pe3yJbTaTaM U3MEPEHUI U HaOII0AeHUH;

° HAaXOJUTh BEPOSTHOCTH CIy4YaWHBIX COOBITUH B OMbBITAX, 3Has
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

° UCIONb30BaTh  TpadUyecKUe  MOJENU:  JEPEeBO  CIIy4aiHOTO
HKCIIEPUMEHTA, AUarpaMMbl JUJIepa, YUCI0Bas MpsMas;
° OIEpUPOBATh MOHATUSMHU: MHOXECTBO, IMOAMHOKECTBO; BBIIOIHAThH

84



omepanvd HaJ MHOXXECTBaMHU: OOBEIWHEHWE, TepeceueHne, JIOIMOTHCHHUE,
MEPEUUCIIATH 3JIEMEHThI MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB;

° UCIIOJIb30BaTh Tpaduueckoe MpeCTaBICHUE MHOXXECTB U CBS3eH
MEXIy HUMU JJIS OMHCAHUSl MPOLECCOB U SIBJICHUM, B TOM YHWCJE MPU PEIICHUU
3aJla4y U3 APYyruxX y4eOHbIX MPEAMETOB U KYPCOB.

10 kaacc
° W3BJICKaTh W TPeoOpa3oBhIBaTh WH(MOPMAIUIO, TPEICTABICHHYIO B
pa3TUYHBIX MCTOYHUKAX B BHJE TaONMWIl, IuUarpamm, TpaduKoB; TPEICTaBIATH
JaHHBIC B BUC TaOIUI], TUarpamMm, rpaduKoB;

L] pemars 3aga4r OpraHM30BaHHbBIM Hepe60p0M BApUAHTOB, a4 TAKXKC C
HCIIOJIB30BaHHUECM KOM6I/IHaTOpHBIX ImpaBuJI 1 MCTOA OB,

L HCIIOJIB30BATh  OIMCATCIIBHBIC  XAPAKTCPHUCTUKU  JII  MACCHUBOB
YUCJIOBLIX JAHHBIX, B TOM YHCJIC CPCIHHUC 3HAYCHUA U MCPBI PACCCUBAHNA;

® HaXOANUTb YaCTOTbI 3HAUYCHUN M YaCTOThI CO6I>ITI/IH, B TOM YHCIIC
IIOJIB3YACh PC3yJIbTaTaMU HpOBGI[éHHBIX I/IBMepeHHﬁ )51 H&6JIIO,I[€HHﬁ;

L HaXOJUTb BEPOATHOCTH CJ'Iy‘-IaI‘/JIHBIX COOBITHI B HN3YUYCHHBLIX OIIbITAaX, B

TOM YHCJIE€ B ONBITaX C PAaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX
UCIIBITAaHUM J10 TIEPBOTO yCIieXa, B CEpUAX UCTIbITaHui bepHysuu;

° UMETh IIPEACTABICHUE O CIIy4YallHOM BEJIMYMHE U O pacClpeieIeHUn
BEPOSTHOCTEW;
° UMETh MPEJCTABIECHUE O 3aKOHE OOJIBIIHUX YUCET KaK O MPOSIBICHUU

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

CrnenuajbHble NMpeIMeTHbIE Pe3YJbTaThI:

° BJIQJICHUE 3PUTEIHHO-OCSI3aTENBHBIM CIIOCOOOM O0CIeIOBaHUs U
BOCIIPUSTHUS IIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX ) pelbe(HbIX N300paKeHUN
MPEIMETOB, KOHTYPHBIX H300paXKEHUN T€OMETPUIECKUX PUTYD U T.II.

° YMEHUE BBINIOJHATh TMPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUSI, TOCTpOeHUE TPadUKOB PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX (QYHKITUNA HAa KOOPIAUHATHOM TMJIOCKOCTH.

° BIAJICHUE TPaBWIAMH 3alMCH  MaTeMaThyeckux GopmMyn U
CHeIMaTbHBIX 3HAKOB.

° BJIAJICHUE TIPUEMaMH IPeoOpa30OBaHMSI MATEMATHICCKUX BBIPAKCHUH.
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TeMmaTH4yeckoe INIAaHUPOBAaHMUE 11O y‘l€6HOMy KYpcCY «BepOSITHOCTL H CTATUCTHKA»

8 kiacce
(1 yac B Hene10, 34 yaca)
HasBanue
pasaeaa
(TeMbi) OcHoBHOe coJep:kaHue OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs
(umncy10 Yacon)
[IpencraBnenune |[IpeacraBneHue MaHHBIX B BHJE TAONWI, AWarpamm, TpaduUKOB. OCBaMBaTh CIOCOOBI MPEJCTABICHUS CTATUCTUUYECKUX

JnaHHbIX. (7 4.)

3amonHeHue  TaOaML, 4YTEHHWE U IOCTPOCHHE  JHarpaMmm
(cTonmOUKOBBIX (CTOJNIOYATBIX) M KPYroBbiX). YUTeHume rpadukoB
peanbHbIX INpoueccoB. M3Bineuenne nHpopMmanuu U3 auarpamMm U
Ta0JINL, UCIONb30BAaHUE U MHTEpIpeTanus JaHHbIX. [IpakTuueckas
pabota «Tabauups. [Ipaktnueckas padbota «J{uarpaMmbi».

MaHHBIX M YHMCIOBBIX MAacCHBOB C ITOMOILBIO TaOIUI] H
JIMarpaMM C MCIHOJIb30BAHUEM AaKTYaJbHBIX M BaKHBIX
JNaHHBIX  (Hemorpaduyeckue AaHHBIC, IPOU3BOJICTBO
MPOMBIIUIEHHON U CEJIbCKOXO3SMCTBEHHON IPOMYKIIUH,
0011IeCTBEHHBIC U TIPUPOIHBIC SIBJICHUS );

W3y4aTh METOJIbI pa0OTHI C TAOMYHBIMH U TpaQUISCKUMU
MPEACTABICHUAMHU JAHHBIX B XOJE NMPAKTUYECKUX padboT
(cocTaBieHne TA0NWII W TOCTPOCHHE  JUArpaMm
OTPAaHUYEHHO).

OnucarenpHas
cratuctuka. (8

q.)

OnmucarenbHasi CTaTUCTUKA: CpefHee apu(METHYECKoe, MEJHMaHa,
pa3max, HauOoJsblllee M HaUMEHblee 3HAYEeHUs Habopa YHMCIOBBIX
naHHbIX. [Ipumeps! ciaydaiiHoit usmenunBoctu. [Ipaktuyeckas padbotal
«CpenHue 3Ha4eHUsD.

OcBaMBaTh MOHATHA: YUCIOBOI HAbOp, Mepa LIEHTpaIbHOU
TeHJACHIMU (Mepa I1EeHTpa), B TOM UHUCIE CpeaHee
apudmernyeckoe, MeMaHa;

OIHCHIBATH CTATUCTUYECKHUE JaHHBIE C TOMOIIBIO CPEHETO
apI/Iq)MCTI/I‘-IeCKOFO 1 MCIUAaHbI; pCIIaThb 3aJa4u,

M3y4aTh CBOIMCTBA CPEAHMX B XOJI€ MPAKTUYECKUX PabOT
OCBauBaThb TIOHATUA: HanOOJIbIIIEE n HanMMCHBIICEC
3HAYEHUS YMCIOBOTO MacCHBa, pa3Max;

pa6OTaTB C HC3BHAKOMBIMHU CJIOBAMU U TCPMHUHAMU, I1OJTy4aTh
JIOTIOJTHUTEIIBHBIE CBEJICHUS 00 OKpYKaroIleM MHpE;
HHTEPIPETUPOBATH IIOJIYYEHHBIE B XOJ€ PELICHUA 3aaady
JIAHHBIC;

MNPUMCHATH IMOJIYYCHHBIC 3HAHUA IJId OIMMCAHHA W aHaJln3a
0OBEKTOB U SBJICHUNA OKpPYXKAIOIIEro MUPA;

pemarp 3a7aud Ha BBIOOp CIOCO0a ONMMCAHMS JaHHBIX B
COOTBETCTBUU C TMPUPOJONW JAaHHBIX H  IENsIMHU
WCCIICTOBAHMSL.
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Cnyyaiinas CnyvaitHass W3MEHYMBOCTH (mpumephl). Yactora 3HaYCHUH B OCBaMBaTh IIOHATHUS: YACTOTAa 3HAYEHUA B MaCCHUBE

U3MEHUYUBOCTb. MaccuBe JaHHbIX. ['pymmupoBka. ['mcrorpammel. IlpakTudeckas JAHHBIX, TPYIITUPOBKA TAHHBIX, TACTOTPAMMA;

(6 4.) pabota «CiyuyaiiHas ”3BMEHYUBOCTBY. YUTaTh M AaHAJIM3UPOBATh TUCTOTPaMMBbl, MOAOUPATH
MOAXOJSANINA IIar TPYINIHUPOBKU JUIS TIPEACTABICHUS
JTAaHHBIX;
OCBaWBaTh BOCIPHUATHE TpaQUUECKOTO TPEICTABICHUS
pasHbIX BHJIOB CIy4yallHOW HM3MEHYUBOCTH B XOJ€
NPAaKTUYECKOH paboTHI.

Brenenue B |CnyuaiiHplii 9KcmepuMeHT (OMBIT) H  CiIy4ailHOe COOBITHE. oCBaWBaTh MOHATHUSA: Tpad, BepmuHa rpada, pedpo rpada,

Teoputo rpados.
(44.)

BepositHOoCTs M yacroTa. Ponb ManoBEpOSATHBIX M IPAKTUYECKH
JIOCTOBEPHBIX COOBITMH B IpHpojae M B oOmectBe. MoHera u
urpajibHasi KOCTb B Teopuu BeposiTHOcTell. [Ipaktuueckas pabora
«YacrtoTa BBIIAZCHUS OPJIay.

CTENEHb (BaJICHTHOCTh BEPIINHBI), LIETIb U IIUKJI;
OCBaMBaTh MOHATHS: MyTh B rpade, 3iIepoB myThb, 00X01
rpada, OpueHTHUPOBAHHBIN Tpad;

pelaTh 3a7a4 Ha IIOUCK CyMMBI CTeNeHel BepIluH rpada,
Ha TOMCK o0xoma rpada, Ha TMOWCK TMyTeld B
OpPUEHTHPOBaHHBIX rpadax;

OCBaWBaTh CIOCOOBI MPEACTAaBICHUSA 3agad U3 Kypca
anreOpbl, I'e€OMETPUH, TEOPHUM BEPOATHOCTEH, APYrux
IpEeIMETOB C TMOMOIIbI0 TpadoB (KapThl, CXEMBI,
AIIEKTPUUECKUE 1IeTIH, (PYHKIIMOHAIbHBIE COOTBETCTBUS) HA
pUMEpPaXx 10 TOTOBBIM PUCYHKAM.

BepositHOCTB
yacTtoTa
CIIy4alHOTO
coObITHSL. (4 4.)

u

I'pad, BepmmHa, pebpo. Crenenp BepmuHbl. Yucino pédep u
CyMMapHasi cTereHb BepmuH. [IpencraBnenne o cBsi3HOCTH rpada.
enu u muxnsl. [Tyt B rpadax. O0xox rpada (siepoB MyTb).
[IpencraBnenne o0 opueHTHpoBaHHOM rpade. Pemenue 3amau c
HOMOIIBIO TpadoB.

OCBAaMBAaTh IIOHATHUA: CIIy4alHBIA ONBIT WU Clly4alHOE
CcOOBITHE, MAJIOBEPOATHOE U TPAKTUYECKH JTOCTOBEPHOE
COOBITHE;

M3y4yaTh 3HAYUMOCThH MAJIOBEPOSITHBIX COOBITHI B IPUPO/IE
1 o0IIecTBe Ha BaXKHBIX MpPUMEpax (aBapuu, HECUACTHBIC
Ciy4au, 3alliTa MEepPCOHATbHON HMH(pOpMaIUH, Tepenaya
JIaHHBIX );

M3y4aTh POJIb KIIACCUYECKUX BEPOSTHOCTHBIX MOJEIEH
(MOHeTa, UrpajbHasi KOCTh) B TEOPUU BEPOSTHOCTEH;
HaOMIOaTh W M3y4aTh YacTOTy COOBITMM B TPOCTHIX
HKCIIEPUMEHTAX B XOJI€ MTPAKTUYECKON pabOTEHI.
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O06001enue,
KOHTPOJIb. (5 4.)

[IpencraBienue nanHbix. OnmcaTenpHas ctaTHCTUKA. BeposTHOCTH
CIIy9aifHOTO COOBITHSI.

MIOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pelarhb 3a7a4i Ha NPEJICTaBICHUE U ONUCAHUE JAHHBIX C
ITOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK;

00cy)IaTh IPUMEPHI CIIy4alHBIX COOBITHIA,
MaJIOBEPOSATHBIX U IPAKTUYECKU JOCTOBEPHBIX CIIyHalHbIX
COOBITHIA, UX POJIU B MIPUPOIC U KUZHU YEIIOBEKA.

9 kaacce

(1 yac B Hepeusr0, 34 yaca)

HazBanmue
pasaena
(Tembl) OcHOBHOe co/iep:KaHue OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4a0IMXCS
(quciao
4acoB)
IToBTOpEHME [IpencraBienue naHHBIX B BUE TaOIUIL, AUarpaMM, rpadukos. MOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUIA;
Kypca 8 Kiacca. pemarh 3a7a4d Ha MPEJICTaBIIEHUE U ONKMCAHUE JTAHHBIX C
(44.) ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;
pemiath 3aJayd  Ha MPEACTaBICHUE TPYNIHUPOBAHHBIX
JIaHHBIX U OMMCAHUE CITyYaliHOW NU3MEHYUBOCTH;
pemath 3a/Jadyd Ha OMNpPEAENICHHE YacTOThl CIy4YalHBIX
COOBITHI, TPHUBOIUTH MPUMEPHI CIy4YalHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTUYECKU JOCTOBEPHBIX CIIyHYalHBIX
COOBITUH, UX POJIM B IPUPOJIC U KU3HU YETOBEKA.
OnucarennHas N3mepenne paccemBaHusi JaHHbIX. Jlucnepcuss M CTaHAApTHOE OCBaMBaTh  TMOHATHSA: JAUCIEPCHUS U CTaHJIAPTHOE
CTaTUCTHKA. OTKJIOHEHHE YUCIIOBBIX HAOOpOB. JlmarpaMma paccerBaHMsl. OTKJIOHEHHE, HCIOIb30BaTh ATH XaPAKTEPUCTUKHU IS
PaccenBanue OTIMCAHUs PACCEUBAHUS IAHHBIX;

JAHHBIX. (4 4.)

BBIIBHUI'aTh T'MIIOTC3bI 00 OTCYTCTBHUU HJIM HAJIMYHUU CBA3U
1o JuarpamMmaM pacCCUuBaHUA,
paccMaTpuBaTh MIPpUMCEPHbL AuarpaMmm
IMMOCTPOCHHBIX MO UMCIOMIUMCA JaHHBIM.

pacccrBaHus,

88




MmuoxectBa. (4

q.)

MHOX€ECTBO, 3JIEMEHT MHOXKECTBA, TOJAMHOKECTBO. Ornepanuu Haj
MHOXECTBaMHU:  OObEJUHEHHE, IepecedyeHue, JOIMOTHEHHE.
CaoiicTBa omepauuid HaJ MHOYKECTBAMH: IEPEMECTUTEIIBHOE,
COUYETATEIbHOE, PACIPEACIIUTENBHOE, BKIIIOUeHUs. Vcnonp30Banue
rpaduyecKoro npeAcTaBIeHUs MHOXKECTB JIJIsl OMUCAHUS peaIbHBIX
MPOLECCOB U SIBJICHUM, IPHU PELICHUU 33/1a4.

OCBaMBaTh IIOHATHUSA: MHOXECTBO, 3JIEMEHT MHOXKECTBA,
IIOJAMHOKECTBO;

BBINOJIHATh OIEpaly HaJl MHOKECTBAMHU: O00bEJUHEHUE,
[IepeCeUYCHUE, TONOJHECHHUE;

HCII0JIb30BaTh CBOICTBA: IIEPEMECTUTENBHOE,
COYETaTEIIbHOE, PACIPEACIUTENIBHOE, BKIIFOUCHMS,;
UCIOJb30BaTh TIpaduyeckoe IpeICTaBICHHE MHOXECTB
IIPU ONMCAHMM PEAIBHBIX IPOLECCOB W SBICHUH, IpU
peLIeHUH 3a]a4 U3 APYrUX Y4eOHBIX NIPEIMETOB U KYPCOB.

BepositHoCTh
CIIy4aliHOT O
coObITHsL. (6 4.)

DneMeHTapHBIC COOBITHS CITydalHOTO ombITa. CiydaitHbIe COOBITHSI.
BepostHocT  coObITHii.  OmbITBI €~ PaBHOBO3MO>KHBIMHU
3JIeMEHTapHbIMU cOObITHAMHU. Ciy4ailHblil BbIOOp. CBSI3b MEXIY
MaJIOBEPOSTHBIMUA M TPAKTHUYECKU JIOCTOBEPHBIMU COOBITHSIMU B
npupoze, odmectBe u Hayke. [Ipaktmueckas pabora «OmbITH €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

OCBanBaTh IIOHATUS: AIEMEHTAPHOE COOBITHE, CIIydaiiHOE
COOBITHE KaK COBOKYIIHOCTh  OJaromnpHusTCTBYIOIIUX
AJIEMEHTAPHBIX COOBITHIA, PAaBHOBO3MOYKHBIE
3JIEMEHTapHbIE COOBITHS;

pelaTh 3a/1a4i Ha BBIYHUCIIEHUE BEPOSTHOCTEN COOBITHI IO

BEPOATHOCTSIM  AJIEMEHTAPHBIX COOBITUI  CIy4ailHOTO
OITBITA;

pemaTh 3a/1auyu Ha BBIYUCICHHUE BEPOSATHOCTEH COOBITHIA B
OIThITax c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU

COOBITUSIMH, B TOM YHCJIE C TIOMOLIbIO KOMITBIOTEPA;
IPOBOAWTh W U3YYaTh ONBITHI C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpalbHBIX  KOCTEH, Jpyrux Mojeneid) B  Xojne
PAaKTUYECKON paboThI.

Beenenne B
Teoputo rpados.
(44.)

Hepeso. CBoiicTBa  JI€pEBbHEB: €IMHCTBEHHOCTh  NYTH,
CYILIECTBOBaHUE BUCAUYEH BEPUINHBI, CBSI3b MEX/1y UHCIIOM BEPIINH
u unciom pédep. IlpaBwino ymHoxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

OocBauBaTh MOHATHUSA: IEPEBO Kak rpad Oe3 1uKia, BUCSYas
BepILIMHA (JIMCT), BETBb JIepeBa, MyTh B JIEpPEBE, JUAMETP
JIepeBa;

u3yyaThb CBOICTBa JepeBa: CyILIECTBOBAaHHE BHCSYEH
BEPIIMHBI, EIWHCTBEHHOCTh IIYTH MEXAYy JBYMs
BEPIIMHAMH, CBS3b MEXJIY YHCIOM BEPUIMH M YHUCIOM
p&oep;

pemaTh 3a7a4y Ha MOMCK U NIepevrcIIeHue MyTel B JepeBe,
ompeeNieHne YNCiia BEpIIMH Uiau pédep B mepeBe, 00Xo0.
OMHApHOTO JIepeBa, B TOM YHCIIE C IPUMEHEHHUEM TpaBuIa
YMHO)KEHHUSI.
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Ciyualinbie
coObITHSL. (8 4.)

[IpotuBononoxubie coObITHA. JInarpamma Diinepa. O0beagMHEHNE
u mnepecedyeHue coObiTUil. HecoBmecTHble coObITHsA. Dopmyia
CIIOKEHHUs BEPOSITHOCTEH. YCIOBHas BEpOATHOCTh. [IpaBuiio
YMHOXEHHS. HesaBucnumslie COOBITHSL. [IpencraBnenue
SKCIIEPUMEHTAa B BUJE JepeBa. PernieHue 3aady Ha HaXOXIACHUE
BEPOSITHOCTEM € IOMOIIBIO JEpeBa CIy4alHOIO JKCIIEPUMEHTA,
qyarpamm Jumepa.

OocBaWBaThb  IOHSATHUS:  B3aUMHO  IPOTUBOIMOJIOMKHBIE
cOOBITHSI, ONEpaluy Haj COOBITUSAMHU, OOBEAMHEHHUE U
MepecevyeHre CoOBITHM, auarpamma Ouiepa (Diepa—
BenHa), coBMeCTHBIC U HECOBMECTHBIC COOBITHS,

U3y4aTh TEOPEMbl O BEPOSTHOCTU OOBEIUHEHHUS [BYX
coObITHH ((hOpMYJIBI CIIOKEHHS BEPOSATHOCTEH );

pemiate 3a7add, B TOM 4YHCJIE TEKCTOBbIE 3a/Jayd Ha
oTpeieieHne BEPOSITHOCTEH 00bETUHEHNUS U TIEPECEUCHUS
COOBITHII C TIOMOIIBI0 YHWCIOBOM MPSMOM, AuarpamMm
Ditniepa, GopMyIIbl CI0KEHUS BEPOATHOCTEH;

OCBaMBaTh MOHATHS: MPABUIO YMHOXKEHHUS BEPOSATHOCTEH,
YCIIOBHAsI BEPOSTHOCTh, HE3aBHCHUMBIC COOBITHSI JIEPEBO
CIIy4aifHOTO OIIbITA;

M3y4aTh CBOMCTBA (OIpeIesICHUsI) HE3aBUCUMBIX COOBITHH;
pemiate 3aJaud  Ha ONpeAeNieHHe U HCIOJIb30BAHHE
HE3aBUCUMBIX COOBITHIA;

peliath 3aJa4d Ha TMOWCK BEPOSTHOCTEH, B TOM 4YHUCIIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBa CIIYYallHOTO OMbITA.

O06o06mieHue,
KOHTpOJIb. (4 4.)

[IpencraBnenne npanHbix. OmnwucarenpHas cTaTucTuka ['padwl.
BeposiTHOCTB citydaitHOTO COOBITHSI.

IIOBTOPATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pemars 3a7a4y Ha IPEICTABICHUE U ONKMCAHUE JTAHHBIX C
IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK;

peliaTh 3aa4u ¢ IpUMEHEeHueM rpagos

pelars 3a/la4yd Ha HaXOXKJIEHHUE BEPOATHOCTHU CIIy4alHOIO
COOBITHSI TIO BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B

TOM  4YHCI€ B  ONbITaX C  PaBHOBO3MOXXHBIMU
AJIeMEHTapHBIMU COOBITUSIMH;
pemiatb  3aJlaud = Ha  HAxXO0XJEHHUE  BEPOSITHOCTEU

0o0beMHEHNUST M TepeceuyeHuss COObITHI, B TOM 4YHCIIE
HE3aBUCHMBIX, C  HCIOJIb30BaHUEM  IpadUuecKux
IPEJCTABICHUN U IepeBa CIyYaiiHOTO ONbITA.

10 kiaacce

(1 yac B Hexesmto, 34 yaca)
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Ha3Banue
pa3neina (TemMbl)
(umMcJ10 YacoB)

OcHoBHoOe coaepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IToBTOpeHue
Kypca 9 knacca.
(44.)

[IpencraBieHne DaHHBIX B BHJE TAONWI], AUarpamm, rpaduKos,
WHTEpIpeTanys JaHHBIX. UTeHHE U TOCTPOSHUE TA0JIHII, TUarpamm,
rpaduKoB 1O peaabHbIM JaHHBIM.

IMOBTOPATH U3YUCHHOC U BBICTpAUBATH CUCTCMY 3HaHI/II71;
pe€maTth 3aJa4r Ha IMMPEACTABIICHHUE U OIIMCAHUEC TaHHBIX;
pemaTtb 3agadyun Ha HaxX0XJICHHUC BepOHTHOCTef/'I
O6T.>C,Z[I/IHCHI/ISI H IIEPECCUCHUA CO6BITI/H71, B TOM 4YHUCIIC
HC3aBUCHMBIX, C HCIIOJB30BaHHEM rpa(bnqecm/lx
HpCI[CTaBJ'IeHI/Iﬁ U ICPCBa CHy‘l&ﬁHOFO OIIBITA.

DNeMEeHThI
KOMOHWHATOPUKH
(74)

[Tepebop BapuanToB. IlepecranoBku u akropuan. CouetaHus u
yucino coueranu. TpeyronpHuk Ilackansa. Pemenue 3amau c
UCII0JIb30BaHUEM KOMOMHATOPUKH.

pemarth 3a1a4u nepedbopoM BapHaHTOB;

OCBauBaTh TIOHSTHS: KOMOMHATOPHOE  MPABUIIO
YMHOXCHUSI, YIOPSJIOYCHHAsI Mapa, TPOWKa OOBEKTOB,
MEPECTaHOBKa, (haKTOpHAl 4YKCIA, COYETaHHE, YHCIIO
COYeTaHMM, TpeyroybHUK Ilackais;

pemath 3ajJa4d Ha MEPEYUCICHHE YIOPSIOUEHHBIX Iap,
TPOEK, TIEPEYMCIICHUE TIEPECTAaHOBOK W  COYETaHUH
DJIEMEHTOB Pa3JIMYHBIX MHOXKECTB;

pemiate 3aJadyd Ha MPUMEHEHUE YHCJIa COYCTaHWH B
anredpe (cokpaiéHHoe yMHOKeHue, OnHoM HproToHa);
pemiath, NPUMEHSsS  KOMOMHATOPUKY, 3aJayd  Ha
BBIYHCIICHUE BEPOSITHOCTEH.

['eomeTpuuecka
s BEPOSTHOCT.

(3 1)

I'eomeTrprueckass BeposiTHOCTh. CiydallHbI BBIOOp TOUYKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH.

OCBauBaTh MOHATHE T€OMETPUUECKON BEPOSITHOCTH;
pelare 3aJja4id Ha HaXOKJIEHUE BEPOSITHOCTEN B ONBITAX,
MPECTaBUMBIX KaK BBIOOP TOUEK M3 MHOIOYTOJIbHUKA,
Kpyra, OTpe3Ka WIM JIyTH OKPYXHOCTH, YHCIOBOIO
IPOMEXKYTKA.

HcnbeiTanus
bepuymu. (6 4.)

Hcneiranne. Yenex n Heypada. Cepusi UCHBITAaHUN O HEPBOIO
ycnexa. Wcnbitanus bepuymin. BeposiTHocTH coObITU B cepuu
ucnblTanuii  bepuymmu.  Ilpaktuueckas pabora «cnbiTanus
beprymm».

OCBaWBaTh MOHATHS: UCIBITAHUE, SJIEMEHTApHOE COOBITHE
B HCIOBITAaHUU (yCIIeX W HeyJaya), Cepusl HCHbITaHH,
HACTyIUIEHHME TepBOro  ycmexa (HeyJgauu), cepus
ucneITanui bepryinu;

pelaTh 3a/1a4l Ha HaX0XKJICHHE BEPOSTHOCTEH COOBITHIA B
CEepUHM WCHOBITAHWM 1O IMEPBOTO yCIleXa, B TOM YHUCIE C
npUMeHeHHeM  (GOpMyJbl  CYMMBI  T'€OMETPHUYECKOM
IIPOrPECCUH;
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pemlate  3ajadyd  Ha  HAXOXKIECHUE  BEPOATHOCTEU
AIIEMEHTAPHBIX COOBITUH B cepuu ucHbITaHuid bepHymm,
Ha HAaxOXKICHHE BEPOSTHOCTU OIPEIEIEHHOIO 4YHCIIa
YCIIEXOB B CEpHUH UCTIbITAaHU bepHyiu;

u3ydyaTb B XOJ€ MPaKTUYECKOW paboThl CBOHCTBA
BEPOSITHOCTH B CEPUM UCIIBITAHUN bepHyiun.
CnyuaiiHas CnydaiiHass  BEIMYMHA W pACHpEACIICHHE  BEPOSTHOCTEH. OCBOMThH IIOHATHS: Cily4yaillHas BEJIMYMHA, 3HAYCHUE
BenuuuHa. (6 4.) | MaTemaTuyeckoe O0XKHJIAHUE U JIHACTIEPCHSL. [Ipumepsr CIIy4aillHOM BEJIMYMHBI, PACIIPEACIIEHUE BEPOATHOCTEM;
MaTeMaTUYeCKOro OXHUAAHUS KaK TEOPETHYECKOr0 CpPEJHEro u3ydyatb U OOCYXJaTh HOpPHUMEPhl JTUCKPETHBIX U

3HAQYECHMs BEJIIMYMHBI. MareMaThdecKoe OKHMJIAHHE U JHUCIEPCUs
CIIy4allHOM BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUM HCIIBITAHUN
bepuymm».

[Tonatue o 3akoHe OonbuMX yucen. V3MepeHue BepoOsTHOCTEH ¢
IOMOILBI0 4acToT. Posib M 3HaueHue 3aKOHA OOJIBIIMX YHUCENT B
IpUpOJIE U OOILECTBE.

HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YUCJIICHHOCTb HACEJICHHUS], IPYyTUe U3MEHUYUBbIE BEJIUYHNHBI,
paccMaTpuBaBLIMECS] B Kypce€ CTAaTUCTHKHU), MOJEJIbHBIX
CIy4yalHBIX BEJIMYMH, CBSI3aHHBIX CO CIy4YalHbIMU
onblTaMu (OpocaHuME MOHETBI, WIpPaJbHOW KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. 11.);

OCBaMBaTh  IOHATHA:  MAaT€MAaTHYECKOE  OXKUJAHUE
CIy4yallHOM BEJIIMYMHBI KaK TEOPETUUYECKOE CpeaHee
3HAYEHHE, JUCIEPCHUS CIy4alHOW BEJIMYMHBI KaK aHajor
JUCTIEPCUN YUCIIOBOTO HAbopa;

pemiatb 3aJa4yd  Ha BBIYMCIICHME MaTEeMaTH4YECKOIO
OXKMIAHWS W  JUCIEPCUU  AUCKPETHOM  ClydallHOU
BEJIMYUHBI 10 33JJaHHOMY DPacCIpeleICHUI0, B TOM YHCIIE
3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMU;
3HAKOMHUTBCA C  MAaTeMaTH4YEeCKUM  OXHUIAHUEM U
JUCIIEpCUEl HEKOTOPBIX PACHpPENEICHUM, B TOM YHUCIIE
pacrnpeieNeHns CIIy4YalHOW BEJIMYMHBI «YUCII0 YCTIEXOB» B
CepHuH UCIBbITaHUM bepHyiuuy;

M3Yy4aTh YaCTOTY COOBITHS B MOBTOPSIOLIUXCS CIyYalHBIX
OMBbITaxX KakK CIy4allHyI0 BEJIUUUHY;

3HAKOMHUTBCA C 3aKOHOM Oompimmx uwcen (B Qopme
bepuymnau): mpu OONBIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OIM3Ka K €r0 BEPOATHOCTH;

peuiars 3a4a4d Ha U3MEPEHUE BEPOSATHOCTEN C IIOMOIIBIO
4acToT;
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® 00CyXIaTh poJib 3aKOHA OOJBIIMX YUCET B 0OOCHOBAHHU
YaCTOTHOTO METOJa U3MEPEHUS BEPOSTHOCTEH;
e 00CyXIaTb 3aKOH OOJBIIMX YHCET KaK IpOsBICHHUE
CTaTUCTHYECKOW YCTOHYMBOCTH B U3MEHUMBBIX SBJICHUSX,
poNb 3aKoHA OOJNBIIMX YHCEN B IMPHUPOAE M B IKU3HU
4eJI0BeKa.
O06o0enue, [TpencraBnenne nanHbX. OnucaTenbHAs CTATUCTHKA. BEpOSTHOCTS | ®  MOBTOPSATH M3YYEHHOE M BHICTPAUBATh CUCTEMY 3HAHHIA;
KOHTPOJIb. (8§ 4.) | ciy4ailHOrO cOOBITHA. DIeMEeHThl KoMOMHaTOopuKu. CiydaiiHple | ® pemaTh 3a/1a4d Ha MPEJICTaBICHUE U OMMCAHNE TaHHBIX;
® pemiath 3aJ[a4d Ha HaXOXKICHUE BEPOSITHOCTEH COOBITHH, B

BCIIMYHHBI X PACIIPCACIICHUA.

TOM qHUCIIC B OIIbITax C PAaBHOBO3MOKHBIMHA
QJICMCHTAaPHbBIMHU CO6BITI/I$IMI/I, BepOHTHOCTCﬁ O6’bC,Z[I/IHCHI/I$I
U TMCPCCCUCHUA CO6I)ITI/H>'I, BBIUUCJIATE BCPOATHOCTU B
OIIbITaX C CCpUSAMU CﬂyqaﬁHbIX HCIIBITAaHHH.
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