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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNM A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBAILMS K 00YYEHHIO MaTeMaTHKE U LIEJICHANPaBICHHON MTO3HABATEIbHOM
NEeSATEIbHOCTH;

NOBBIIICHHE YPOBHS CBOEW KOMIETEHTHOCTH YEpe3 MPAKTUYECKYIO
JeSITENIbHOCTD, TPEOYIOIIYI0 MaTeMaTUYeCKUX 3HAHUW, B TOM YHCIIE YMEHHUE
YUYUTBCA Y APYTUX JIFOACH;

CIIOCOOHOCTh ~ OCO3HAaBaTh CTPECCOBYIO CUTYyallMi0, OBITh TOTOBBIM
JIECTBOBATh B OTCYTCTBHUE FAPAHTUN YCIIEXA;

crocoOHoCcTh oOyuwatomuxcsi ¢ 3[IP k oco3HaHuio cBoux ACHUIUTOB U
IIPOSIBIICHUE CTPEMIIEHUS K UX MPEOAOIICHUIO;

CIOCOOHOCTh K CAMOPa3BUTHUIO, YMEHUE CTaBUTh TIOCTHKUMBIE LIEJIN; YMEHHE

pasznuyaTh yueOHbIE CUTYallUU, B KOTOPBIX MOXKHO JIEHCTBOBAThH
CaMOCTOATENIBHO, W CHUTYyalluM, TIJI€ CIEAYyEeT BOCIIOJIb30BATHCS CIPABOYHOU
uH(dOpMaIUel Wik JPYTUMHU BCIIOMOTATEIbHBIMU CPE/ICTBAMU;

CIIOCOOHOCTh MEPEHOCHTh IOJIYYEHHbIE B XO0A€ OOy4YeHHs 3HaHUS B
aKTyaJIbHYIO CHUTyalMio (IIpM pEIICHWH JKUTEUCKUX 3ajad, TpeOyromMX
MaTeMaTHYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMSAX M MPaBHIIAX IPOBEICHUS
MMPOMEKYTOUYHOW U UTOTOBOM aTTeCTalWH;

OBJIaJICHHE OCHOBAMHU (PMHAHCOBOM I'PaMOTHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

Ognaoenue YHUGEPCATbHBIMU yueoHvimu no3HasamenbHoIMuU
oelicmeuamu:

YCTaHaBIMBAaTh IPUYMHHO-CICACTBEHHBIE CBS3M B XOJE€ YCBOCHHUS
MaTeMaTH4eCKOro Marepuana;

BBISBJIATh ACPUIMUT JaHHBIX, HEOOXOIMMBIX IJIsl PEIICHUs MOCTaBICHHON
3a/1aui;

C TIOMOUIBIO YUUTEINS BHIOMPATh CIOCOO PEIICHUsS MaTeMaTHYEeCKON 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELLICHNUSA);

NPUMEHATh U MPEeoOpPa3OBBIBATh 3HAKM U CHUMBOJIBI B XOJE PEIICHHUS
MaTEeMaTUYeCKHX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U IaHHOE NIPU PEUICHUU MaTEMaTUYEeCKOM 3a1auH;

MOHMMATh W MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS];

WUTIOCTPUPOBATH peliaeMble 3a7aun rpaudecKuMu CXeMaMu;

3¢ (PEeKTUBHO 3alIOMUHATH M CUCTEMATU3MPOBATh UHPOPMALIHUIO.

NOHMMAaTh M HCHOJb30BATh MATEMATHUYECKUE CPEICTBA HAIISIITHOCTH
(rpaduku, auarpammbl, TaOMUIBI, CXEMbl W Jp.) Ui WIUIIOCTPALIMH,
MHTEPNpETaliy, apryMEHTaIUH.
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Osnaoenue  YHUBEPCATIbHLIMU  YUEOHBIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BBIBATh YU4€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATECIBHOCTh C
YYHUTEJIEM U CBEPCTHUKAMHM B IIPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBAaTh M HAXOJHUTh OOIIME CHOCOOBI paldoThI; paboTaTth B
IpyIe: HaxOJWTh OOINee peIIeHWE W pa3pemiarh KOH(JIMKTHI Ha OCHOBE
COTJIACOBAHMS MO3UIIMHA U yu€Ta MHTEPECOB; CIyIIaTh MapTHEPA; HOPMYIHPOBATH,
apryMEHTHPOBaTh U OTCTaUBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BOSHUKHOBEHHE KOH(MIUKTOB MPU HAJTUYUU Pa3HBIX TOUEK
3peHus U pasperniath KOH(QIMKTHI HAa OCHOBE y4éTa MHTEPECOB M TIO3UIUN BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO MO3UIIMI0O U KOOPJIAUHUPOBATH €€ C MO3ULUIMHU
napTHEPOB B COTPYJHUUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
JEATEIIbHOCTH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTHUTaTh KAa4eCTBEHHOTO pe3yJibTara U
KOOPAUHUPOBATh CBOU JIEUCTBUS C APYTUMH YJIEHAMH KOMaH/IbI;

OIIEHMBATh Kau4€CTBO CBOETO BKJIa/la B OOLIUI TPOIYKT.

Oe¢nadenue yHuGepCaAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

CTaBUTH 1IEJIM, BHIOMPATh U CO37aBaTh AJITOPUTMBI JJIsi PEIICHUS Y4eOHBIX
MaTeMaTUYECKUX MpooIem;

IJIAHUPOBATh U OCYIUECTBIISITh ESTEIBbHOCTh, HANIPABICHHYIO HAa PEUICHUE
3a/1a4 UCCIEI0BATENIbCKOTO XapaKTepa.

dbopmMynupoBaTh M yJEpKMBaTh Yy4eOHYIO 3ajady, COCTaBJIATh IUIAH U
MOCJIEI0BATEIBHOCTD JICHCTBUI;

OCYILIECTBIISITH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIMMBIE KOPPEKTHUBBIL;

KOHTPOJIMPOBATh MPOLECC U Pe3yibTaT Y4eOHOM MaTeMaTH4EeCKOM
JeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABWIBHOCTh WM OIMUOOYHOCTH BBITTOJTHEHUS
y4eOHOH 3a7auu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

CJIMYaTh CIOCO0 MEHCTBUS U €T0 Pe3yibTaT C 33JJaHHBIM TAJOHOM C IEJIBIO
oOHapyXeHUsI OTKJIOHCHUH U OTJIUYWN OT dTaJOHA.

MPEABUACTHh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTD MPHU PEIICHUN Y4eOHOM
3a7a4u;

MMOHUMATh MIPUYUHBI, IO KOTOPBIM HE ObUT TOCTUTHYT TPEOYEMBbIil pe3yabTaT
JEATEIIbHOCTH, OTIPECIATh MMO3UTUBHBIE U3MEHEHUSI U HaIpaBJIeHUs, TpeOyrolme
nanbHeie padoTsl;

PETYIMPOBATH CIIOCOO BBIPAKECHUS SMOITUH.

NPEAMETHBIE PE3YJIBTATHI

PesynpTaThl ocBoeHusi yueOHOro mpeamera «Maremaruka (BKIHOYAs
anredpy, TeOMETpHUIO, BEPOSITHOCTh U CTATUCTHUKY)», PacHpeliesICHHbIE MO ToJaM
oOy4deHus, GOpMYIUPYIOTCS 110 MPUHITUITY J0OaBIIEHNS HOBBIX PE3YIbTAaTOB OT rojia
K TOAY, Y>KE€ Ha3BaHHbBIE B MPEIBIAYIIMX I'OJaX MO3UIMHU, KAK IPABUIIO, JOCIOBHO HE
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MOBTOPSIFOTCS, HO YUYUTHIBAIOTCS (pe3yJbTaThl OYEPEAHOr0 TOJa MO YMOJIYAHUIO
BKJIFOYAIOT PE3yJbTaThl MPEAbIIYIINX JIET).

I[NIAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOM PABOYEH ITPOT' PAMMBI KYPCA «MATEMATHKA»

(ITO TOAAM OBYYEHU )

OcBoenue yueOHoro Kypca «MaremaTuka» B 5—6 KiaccaXx OCHOBHOM IIIKOJIbI
JIOJDKHO 00€cTeunBaTh JOCTUXKEHUE CIECTYIONIMX MPEIMETHBIX 00pa30BaTeNbHBIX
pe3ynbTaToOB:

5 KIIACC

Yucna u éviuucienus

OpueHTUpOBaThCS B TMOHATHUSX U ONEPUPOBaTh Ha 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypajJbHBIMH YHCIIaMHA, OOBIKHOBCHHBIMH W
JECATUYHBIMU JIPOOSMH.

CpaBHUBaTh ¥ YIHOPSJAOYMBATH HATypalbHbIE YHCIA, CpPaBHUBAaThH B
MPOCTEUIUX CITy4asix 0ObIKHOBEHHBIE IPOOU, IECATUYHBIE APOOH.

CooTHOCHUTh TOYKY Ha  KOOPJAMHATHOM  (YUCIOBOM) TMpAMOU  C
COOTBETCTBYIOIIUM €l YUCJIOM M M300pa)kaTh HATypaJbHbIE YHCJIa TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA.

Breimonuate apudmeTudyeckue ACHCTBUS € HATypalbHBIMH 4YHCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUILUX CITydasIX.

BrInonHATE IPOBEPKY, MPUKUJIKY PE3YJbTaTa BEIUUCICHUI.

OKpyIJIsITh HaTypaJIbHBIE YHACIIA.

Pewienue mexcmogoix 3adau

Pemate TekcTOBBIE 3aa4M apu(PMETHUECKUM CIOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTo Tmepedopa BCEX BO3MOXHBIX BapUAHTOB (MpHU
HEO0OXOMMOCTH C HAPABJISIFOIIECH MTOMOIIIBIO).

Pemiats 3amauu, copepikaline 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMsi, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTH (TIPH HEOOXOAMMOCTH
C MCMOJIb30BAHUEM CHPABOYHON MHPOPMALINH).

Hcnonb30BaTh KpaTKWE 3alUCH, CXEMbI, TaOJuIllbl, 0003HAYEHUs MpU
pelieHny 3aaad.

[Tonp30BaThCs OCHOBHBIMU  €IUHUIIAMH HM3MEPEHHS: IIEHbI, MacChl,
pacCTosTHUS, BPEMEHH, CKOPOCTH; BhIpaKaTh OJTHUA €IMHUIILI BETUYUHBI YEPE3 IPyTre
(pu HEOOXOAMMOCTH C OTIOPOH Ha CIPABOYHYIO HH(POPMAIIHIO).

W3Bnekath uHQpOpMaIMIO, MPEICTABICHHYIO B TaOJHIlE, Ha CTOJIO0YATOM
TuarpaMMe, UHTEPIPETUPOBATh MPECTABICHHBIC TaHHbBIE, UCIIOJIb30BaTh JaHHBIC
IIPY pEIIeHUN 3a71a4.

Haznaonaa zeomempusn

[Tonp30BaThCs T€OMETPUYECKUMU MTOHATUSIMU: TOYKA, PsSIMasi, OTPE30K, Ty,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT.

[IpuBoaUTH TIpUMEPHI OOBEKTOB OKPYXAIOIIETO MHUpa, UMEIUX Ghopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.
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Hcnonb30BaTh TEPMUHOIOTHUIO, TP HEOOXOAMMOCTH 1O BU3YaJIbHOU OIOPE,
CBS3aHHYIO C yIJIaMU: BEpPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpPIIUHA,
CTOpPOHA, TUArOHAJb; C OKPY>KHOCTBIO: PAINyC, TUAMETP, LICHTP.

N300pakaTh W3ydeHHbIE T€OMETPUIECKHE (PUTYpHl HA HEIIMHOBAHHOU U
KJIeT4aTor OymMare ¢ OMOIIBIO IUPKYJISL U IMHEUKH (I1OCIe COBMECTHOTO aHAIINU3a).
Haxonuth JvHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C ITOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3a/laHHOW NJIUHBI, CTPOUTHh OKPYKHOCTH 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa JJIsl X
MOCTPOCHUSI, BEBIYUCIICHUS IIOMIAAN U IEpUMETpa.

Beraucisate mepuMeTp W IDIOMAnh KBagpara, MPSMOYTOJIbHUKA, (GUTYP,
COCTABJICHHBIX W3 TPSMOYTOJIBHHKOB, B TOM 4mHCIe (Guryp, m3o0pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCA OCHOBHBIMU METPUYECKHUMHU E€AMHUIAMHU U3MEPEHUS JIMHBI,
TUIONIA/IN; BEIPAXKATh OJHU €ANHUIIBI BEJIMUMHBI Yyepe3 Jipyrue (MIpu He0OXOAMMOCTH
C OIOPOY Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBate mapamienenurnenl, KyO, HCHOJIb30BaTh TEPMUHOJOTHIO:
BepIIMHA, peOpO TpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS MMapasuieienumesa, Kyoa.

Boruucisats 00bEM Ky0Oa, mapasuienenuiieia mo 3aJaHHbIM U3MEpPEHUsSIM (C
OTIOPOi HA aJTOPUTM YUYEOHBIX JEUCTBUI), MMOIH30BATHCS €IUHULIAMUA U3MEPECHUS
o0BEMa.

Pemiath HecnoXXHBIE 3a/1a4d HA U3MEPEHUE F€OMETPUUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYaAlUsIX (TPU HEOOXOIUMOCTHU C BU3yaJIbHOM OMOPOit).

6 KJIACC

Yucna u éviuucnenus

OpueHTHpOBaTbCS B MOHATHSIX M ONEpPUpPOBAaTH Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSA3aHHBIMU C PA3JIMYHBIMU BUAAMHU YMCEN U CIOCOOAMHU UX 3allHCH,
NepPeXOAUTh (€CIU ATO BO3MOXKHO) OT OJJHOM (pOPMBI 3aIIMCH YHCIIa K IPYTOM.

CpaBHUBaTh U yHOPAIOYMBATH LEJbIE YHUCIa, OOBIKHOBEHHBIE U JIECATUYHBIE
Ipo0u, CpaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

Boemonusate apudmernyeckue AEWCTBUS C HATYpPaJbHBIMH M LEJIbIMU
YHUClIaMU, OOBIKHOBEHHBIMH W JECATHUUHBIMH JApOOSMHU, MOJIOKUTEIbHBIMU U
OTPULIATENILHBIMHU YU CIIAMM.

BbIYUCHIATE 3HAUYEHMS] YUCIOBBIX BBIPAKEHUM, BBIIOJHATh NPUKUIKY U
OLIEHKY pe3yJbTaTa BBIYMCICHUN; BBIMOJHATh MPEOOpPa3OBaHUS YHUCIOBBIX
BBIPKECHUI Ha OCHOBE CBOMCTB apu(PMETHIECCKUX JICHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPIWHATHOW MPAMOW C COOTBETCTBYIOUIUM €U
YUCJIOM M HM300pakaTh 4YKCIIa TOYKAMH Ha KOOPAUHATHOM MpsIMOM, HAaXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTBH TOYKH B IPSAMOYTOJBHOM CUCTEME KOOPJIUHAT C KOOPANHATAMHU
JTOM TOYKH.

OxpyrasTe 1enble Yucia U JeCATUYHbIE ApoOu (1mo olpasily), HaXOAWTh
NpUOIMIKEHUS YHCET.
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Yucnoewvle u OyKeeHHble BbIPAIHCEHUSA

OpueHTUpPOBAaThCS B TMOHATHSAX M OINEpPUPOBaTh Ha 0a30BOM YpPOBHE
TEpPMUHAMH, CBSI3aHHBIMHU C 3aIlMChIO CTEIICHU YHCJIA, HAXOJUTh KBajpaT U KyO
YyUCJia, BBIYMCIATh 3HAYEHUS] MPOCTEUIIMX YHUCIOBBIX BBIPAKEHUN, COJEpKAIIUX
CTETICHHU.

[Top30BaTHCS MPU3HAKAMHU JIETUMOCTH (IMPU HEOOXOAMMOCTH C OMOPOU Ha
aJTOPUTM IIpaBUJia), paCKIaAbIBATh HATYPAIbHBIC YKCIIa HA IPOCTHIE MHOKUTEIIH.

Tlonv306ambcsa macuimabom, COCTABIISTE MIPOTIOPIIMH M OTHOIIICHUSI.

Hcnonb3oBaTh OYyKBBI JJ1s1 0003HAYEHUS YUCEIT TIPU 3alTUCH MAaTEMaTUYECKHUX
BBIDQKEHUW, HAXOJUTh 3HAYCHUSI OYKBEHHBIX BBIPAKECHUH, OCYIIECTBISA
HEO0OXOMMBIC TIOJICTAHOBKY U TIPE0OPa30BaHUs (C OTIOPOM HA aITOPUTM yUeOHBIX
JEeUCTBU).

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmogwix 3a0au

Pemiath MHOTOIIIArOBBIE TEKCTOBBIC 3aJja4l apU(PMETHIECKUM CIIOCOOOM C
OTIOPOM Ha BOIIPOCHBIN IUIaH.

Pemiate MPOCTEUIIINE 3aJ1a4y, CBSI3aHHBIC C OTHOIIICHUEM,
MIPONOPIIMOHAIBHOCTHIO BEJIMUUH, ITPOIIEHTAMHU; PEIlIaTh TPU OCHOBHBIE 3a/1a4 Ha
IpOoOU U MPOILIEHTBHI.

Pemiate 3amaum, coneprkaiiyue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, 1IcHAa, KOJINYECTBO, CTOMMOCTb;
IIPOM3BOJIUTEIILHOCTh, BpeMs, 00BbEMa pabOThl, HMCHOJIB3YS apudmeTnyecKue
JNEUCTBUS, OIEHKY, TPUKUIKY; IIOJIb30BAThCS  CAMHULIAMH  HU3MEPEHUS
COOTBETCTBYIOIIUX BEJIMYHH.

CocraBnsaTe OyKBEHHBIC BBIPOKCHHUS 110 YCIOBHIO 3aJadd  IIOCIIE
COBMECTHOI'O aHaJIn3a.

N3Bnekath mH(pOpMaIUio, MPEACTABICHHYI0 B TaOJIMIaX, Ha JIMHCHHOM,
cTOJI0UATON WJIM KPYroBOM AMarpaMmax, UHTEPIPETHUPOBATH MPE/ICTABICHHBIC
JAaHHBIE; UCTIOIB30BaTh JaHHbIE IPU PEILICHUH 3a]1a4.

[IpeacraBnsiTh HHPOPMALIMIO C TOMOIIbIO TAOJIUL, IUHEMHON U CTOI0YAaTON
JMarpamm.

Haznaonaa zeomempusn

[IpuBoUTH TIpUMEPHI OOBEKTOB OKPYXAIOIIETO MHUpPa, UMERIUX Ghopmy
M3YUYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTYp.

MN3o00paxkaTh ¢ TOMOIIBIO LHUPKYJS, JHUHEHKH, TPaHCIOPTUpPA Ha
HEJTMHOBAHHOM U KJIETYaTON Oymare u3ydeHHBIE IITIOCKHUE TEOMETPUIECKUE (PUTYPHI
¥ KOH(UTYpalui, CAMMETPUYIHBIC (DUTYPHI.

HNMmeTth mpencTaBieHUE O TC€OMETPUUYECKUX TMOHSATHUAX: PABEHCTBO (QUTYD,
CUMMETPUSI, OCb CUMMETPHUH, IIEHTP CUMMETPUH.

HaxoauTh BENWYMHBI YIJIOB H3MEPEHHEM C TIOMOIIBIO TPaHCIOPTHUDPA,
CTPOUTH YTJIbl 3aJJAHHON BEJIMUUHBI, TTOJI30BAThCS MPU PEIICHUH 3a7a4 IPayCHOM
MEpPOU YIJIOB; paCIO3HABATh HA YepTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU

YTJIBL.
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Beruucnsate AMvMHY JIOMaHOW, TEPUMETP MHOTOYTOJIBHUKA, IMOJIH30BATHCS
eAMHUIIAMHU U3MEPEHUs JUTMHBI, BbIpAXXaTh OJHU €AUHUIBI U3MEPEHUS JJIMHBI Yepe3
Jpyrue.

HaxonuTe, ucnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, JUTMHY TIyTH Ha KBAJPAaTHON CETKE.

Beraucnsate  mmomanbk  (uUryp, COCTAaBJICHHBIX W3  MPSIMOYTOJIHHUKOB,
WCITOJIB30BATh Pa30MCHNE HA MPSIMOYTOIBHUKH, HA PaBHBIC (PUTYPHI, JOCTPAaUBAHUECIO
MPSIMOYTOJIbHUKA; TIOJIb30BaThCSI OCHOBHBIMH CIWHWIIAMH W3MEPEHHS TUIOIAIHN;
BBIP)KATh OJTHH €IUHUIIBI U3MEPEHUS TUIOMAIN Yepe3 ApyTrue (Mpru HEOOXOIUMOCTHC
OTOPOI Ha CIIPAaBOYHYIO HH(POPMAILIHIO).

Pacnio3HaBaTh Ha MOJENSIX M M300paKEHUSX MUpaAMUIYy, KOHYC, IWJIMHJIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBAHHE, pa3BEPTKA.
N300pakath Ha KJIeTYATOW Oymare mpsiMOYTOJIbHBIN TapalICIICITHITC]I.

Boruucisate 00b€M IpsIMOYTOJBHOTO MMapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMH €IMHHUIIAMH HU3MEpPCHHsI 00bEMA; BBIpAKATh OJHU CIWHUIIEI U3MEPCHHUS
o0bEMa uepe3 Apyrue (C onopoil Ha CIpaBOYHYIO HH(POPMAIIHIO).

Pemate HecIOXKHBIE 3a7a4ll HA HAXOXKJICHHE T€OMETPUUYECKHX BEIWYUH B
MPAKTUYECKUX CUTYalUsIX (IPU HEOOXOUMOCTHU C BU3yaJIbHOM OMOPOHt).

COIEPXAHUE YYEBHOI'O KYPCA (I1O TOAAM OBYUYEHUA)
S kiace
Hamypanvnule uucna u Hynp
Hartypanenoe uucno. Psn HatypanbHbix uymcen. Ywucnmo 0. M3oOpaxenue
HaTypaJIbHBIX YMCEN TOUKAaMU Ha KOOPJAUHATHOU (YUCIIOBOM) MPSIMOiA.

[lo3unmonHas cucTeMa CUMCIEeHMs. Pumckas Hymepayus Kax npumep
HeNno3UYUOHHOU cucmembl cuucienus’>. JlecaTnunas cucTeMa CYUCIEHHs.

CpaBHeHHE HATypaJbHbBIX YUCEJ, CPABHEHHUE HATYPAJbHBIX YUCEN C HYJIEM.
Crnioco6b1 cpaBHeHUs. OKpyTJICHHE HATYPAIbHBIX YHCET.

CroxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJISI IIPU CI0KEHUU. BbhrunTaHnekak
JEeNUCTBUE, 0OpAaTHOE CIOKEHHUIO. Y MHOKEHUE HATYPaJIbHBIX YHUCEIT; CBOMCTBA HYJS U
CAVHUIIBI TPU YMHOXEHHH. JlemeHue Kak JeicTBUe, OOpaTHOE YMHOKEHHUIO.
KomnoneHTsI AeficTBU, CBSI3b MEK Ty HUMHU. [IpoBepka pesyiabTaraapupMeTuiecKoro
nevictBusi. [lepemecTuTenbHOe M coyeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS U
YMHOKEHHUS, pACHpeOeumenbHoe C8OUCMBO (3AKOH)YMHOMCEHUS.

Hcnonb3oBanue OykB JJisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3aIlucH
CBOMCTB apu(PMETUUECKUX JTCHCTBUM.

Lenumenu u kpamuvie uucia, pa3iokKeHUe Ha MHOXUTeNnU. IIpocTeie U cocTaBHBIE
yucia. [lpuznaxu denumocmu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHb ¢ HaATypaJbHBIM MMOKA3aTeJEeM. 3aUCh YUCTA B BUAE CYMMBI Pa3psIHbIX
cJlaraeMaix.

HucnoBoe BbIpakeHUE. BIUnCIIEHNE 3HAUEHUN YUCIIOBBIX BBIPAKEHUN; MTOPSAIOK
BBITIOJTHEHUS JeCTBUM. Vcronb30BaHUE MPU BBIUUCICHUSIX MEPEMECTUTEIBHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS WYMHOXXEHUS, paACnpeoeiumenbHO20

ceolcmaa YVYMHOINCEHUAL.
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Jpooun
[IpencraBnenne o JpoOM Kak crmoco0e 3amuch  4YacTH  BEITUYHHBIL.

OObikHOBeHHBIEC poOu. [IpaBunbHbIE W HempaBuWibHBIE TpoOu. CMemiaHHast APoOb;
Ipe/ICTaBICHUE CMEIIAHHOM IpOOH B BUI€ HEMPABUILHOM IPOOH U BBIIETICHHUE 1IN0
YacTH YMCIIa U3 HeMpaBWIbHOU Ipobu. M3o0paxkenue npoOeit ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBOWCTBO Apodu. Cokpawernue Opoobeu. lIpusedenue opoou x
Hogomy 3HameHamento. CpaBHEHHUE ApOOEH.

CrnoxxeHue W BBIYUTAHHE ApoOeH. YMHOXKEHUE U JiejeHHne aApoOei; B3auMHO-
oOpatHbie Ipodu. Haxoowcoenue uacmu yeno2o u yeuio2o no e20 4acmi.

Jlecatnunas 3amuch apoOei. IlpeacraBieHune IecITHYHOM ApoOU B BHUIIE
0ObIKHOBEHHOM. M300paskeHue NECITUYHBIX APOOEH TOYKaMH Ha YHUCIOBOUIIPSIMONA.
CpaBHeHUE JeCATUYHBIX APOOEH.

Apudmernueckre ACHCTBUS C  JACCATUUHBIMU  JIpoOsmu.  Okxpyenenue
0ecsmuyHbIX Opooell.

PemieHne TekCTOBBIX 33124

Periennie TeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. Peutenue noeuyeckux
3a0au. Pewenue 3a0ay nepebopom 6cex 03MONCHbIX apuanmos. VIcTionb30BaHue pU
pelieHnuy 3a1a4 TabJUIl U CXEM.

Pemienne 3amau, coaepkalMX 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIWYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; 1I€HA, KOJMYECTBO, CTOUMOCTh. EMHUIIBI H3MEPEHUS:
Macchbl, 00bE€Ma, IIEHBI; PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXIY €IMHUIIAMU
U3MEPEHUS KaXKA0W BEJTUYUHBI.

Pemienne 0CHOBHBIX 3a/1a4 Ha JIpOOH.
[IpencraBienue TaHHBIX B BUJIE TaOJUII, CTOJIOUATHIX THATPAMM.
Harasignas reomerpust

Harnsiaaeie npencraBinenus o purypax Ha IiIOCKOCTH: TOUYKA, IPsiMasi, OTPE30K,
Jy4, yroJj, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YTroi. [IpsMOii, OCTpBhIN,
TYNOH U pa3BEPHYTHIE YTIIbI.

JlnmiHa oTpe3ka, METPUUYECKUE €IUHUILIBI JJIMHBL. J[JIMHA JIOMaHOW, MEPUMETP
MHOTrOyroyibHuKa. MI3MepeHue U NoCTpOEHUE YIJIOB € TOMONIBI0 TPAHCHIOPTHPA.

Harnsinuele npencraBiaeHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAApaT; TPEYTOJIbHUK, O pageHcmee gueyp.

N3o00paxenue ¢uryp, B TOM uHclie Ha Kietdarod Oymare. [locmpoenue
KOH@ueypayuti u3 wacmeu APsAMOU, OKPYHCHOCMU HA HEIUHOBAHHOU U KIemuamotl
oymace. Vlcnionn30BaHNE CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJILHUKA, KBaApara.

[Imomaae mNpsMOYroJibHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
NPSIMOYTOJILHUKOB, B TOM uuciie (uryp, n300pak€HHBIX Ha KieT4aTol Oymare.
Enunuibl uamepeHus miomaim.

Haznaonvie npeocmagnenuss 0 npocmpancmeenHulx Quaypax: npsamoy2oibHbill
napannenenuneo, Ky0, MHO202PAHHUKU. H3zo06pasicenue npocmeuux
MHO202panHukos. Paseépmku «kyba u napannenenuneoa. Cozdanue Mmooeneu
MHO202PAHHUKOG (U3 OyMazu, NPOBONOKU, NIACMUIUHA U OP.).

O0vém npamoyeonvHo20 napaineienuneod, Kyoa. Eounuysl uzmepenus oovéma.
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6 KJiacce

Hamypanvnuie uucna

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMH YHCIAMHU.
YuciioBble BEIPAKEHUS, HOPSAIOK JEHCTBHIA, HCIIOIb30BaHNE CKOOOK. Mcnonp30Banue
IPY BBIYUCIICHHUSIX TEPEMECTUTEILHOTO W COYETATEILHOTO CBOWCTB CIIOKCHHUS U
YMHOXEHHS,  pacnpedenumenvio2o  ceoucmea  ymuoodcenus.  OKpyrieHue
HATypaJbHBIX YUCE.

Jlenutenu M KpaTHBIE YUCTIA; HAUOOIbWUL 00WULL Oelumenb U HauMeHbluLee
obwee kpamuoe. [lenumocms cymmol u npoussedeHusi. JleneHne ¢ OCTaTKOM.

Jlpoou

OOGbIKHOBEHHAsl ApOOb, OCHOBHOE CBOMCTBO JPOOH, COKpalleHue ApoOei.
CpaBHeHHE U ynopsIouYnBaHue ApoOei. Pemenne 3a1a4 Ha HaXOXKIEHUE YacCTH OT
IEJ0TO0 M I1EJoro mo ero yactu. JlpoOHoe 4Yucio Kak pe3ysbTaT JeiCHUS.
[IpencraBienue AecATUYHON IpoOU B BUJIE OOBIKHOBEHHOUW APOOH U BO3MOXKHOCTh

MPEACTABICHNUS] OOBIKHOBEHHON IpoOU B BHJAE JecATUYHOH. [lecaTuunbie
IpoOu M MeTpuyeckas cucrteMa mep. ApupMmeTHdyecKkue NEUCTBHS W YUCIOBBIC
BBIPAKEHUSI COOBIKHOBEHHBIMU U IECATUYHBIMH IPOOSIMH.

OtHowenue. JleneHue B JaHHOM OTHOWIEHUH. Macwimab, TPONOPIUSL.

[IpuMeHeHne nNponopLUMii IPU PELICHUY 3a1a4.

[TonsiTue npoueHTa. Beruncnenue npoueHTa OT BEIMYUHBI U BEJIMYUHBI 110 €€
NPOLIEHTY. BbIpakeHHe MpOIEHTOB AECITHUYHBIMU ApoOsiMu. Pemenue 3amay Ha
IPOLICHTHI. BripakeHne OTHOLIEHUSI BETMYUH B IPOLEHTaX.

Ilonosrcumenvuvie u ompuyamenvHvle Yucia

[TonoxuTenbHble U OTpULIaTeNbHbIE uncha. Llensie yucna. Mooyrs uucaa,
eeomempuyeckas uHmepnpemayus Mmooyas uuciaa. VI3oOpaxeHue uyucen Ha
KOOpJUHATHOM NpAMOU. Hucnosvle npomexncymxu.

CpaBHenne uyucen. ApudMernyeckue IEHUCTBHUS C TOJOXKHUTEIbHBIMU U
OTpULATEIbHBIMU YUCIAMHU.

[IpssMoyroJibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopinHaTel TOUkM Ha
IUIOCKOCTH, abciucca u opauHata. [loctpoenue Touek U puryp Ha KOOpAUHATHON
IJIOCKOCTH.

bykeennuvie evipasrcenus

[Ipumenenne OykB [ 3alMCH  MAaTEMaTUYECKUX  BBIPOKEHHH U
npemyioxxennii. CBoMcTBa apuMeTHUeCKuX ACUCTBUN. BykeeHHble 8blpadceHus u
yucnogvle noocmanoéku. DByKBEHHbIE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KOMIIOHEHTa. DopMyibl; (HopMysibl MepUMeTpa U IUIOMIAAXA MPSMOYTOJIbHUKA,
KBaJIpata, 00véma napaiieienuneda u Kyoa.

Pewienue mexcmoegwix 3a0au

Pemenne TeKCTOBBIX 3afady  apu(METUYECKHM CcrnocoOoM. Peuwenue
Joeuyeckux 3a0ad. Pewenue 3a0ay nepebopom 8cex 803MONCHLIX 8aAPUAHMOS.

Pemenne 3amady, conepikKamldx 3aBUCMMOCTH, CBSI3bIBAIOIIMX BEJIMYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1I€HAa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMs, 00BEM paboThl. ENMHMIIBI M3MEpPEHUs: MacChl, CTOMMOCTH; PACCTOSHUS,
BpEMEHU, CKOPOCTH. CBSI3b MEKy €IMHUIIAMH U3MEPEHUSIKAXKIO0W BEIUYUHBI.
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Pemienne 3amad, CBS3aHHBIX C OTHOIIEHUEM, MPOMOPIUOHATBLHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PEIlIEHNE OCHOBHBIX 33]1a4 Ha JJPOOU U MPOIIEHTHI.

Oyenka u npukuoKa, okpyeieHue pe3yibmamad.

Cocmaenenue 6YK8eHHbIX BbIPAN’CEHUL NO YCILOBUIO 3A0AYU.

[IpeacTaBieHre MaHHBIX C MOMOUIBI0 TaOIUI] U aAuarpamMm. CronOuatbie
JMarpaMMbl: YTEHUE U MOCTpoeHHE. UTeHHe KPYTOBBIX AHarpamm.

Haznaonaa zeomempus

Harnsinuele npencraBienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

Bzaummnoe pacnonosicenue 08yx npaMulX HA NIOCKOCMU, NAPALIEIbHbIE
npsmvie, NepneHOuKyIsapHvle npsamvle. VI3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOUKH JI0 MPSIMOI; IJTMHA MapIIpyTa Ha KBAJAPATHOMN CETKE.

H3mepenne ©W TIOCTPOCHHE YIVIOB C IIOMOIIBIO TpaHCIOpTUpA. Bumisl
TPEYTOJIHHUKOB: OCTPOYTOJIHHBIH, IPSAMOYTOJIbHBIH, TYHOYTOJIbHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEXyToIbHUK, IIPUMEPBI
4eTHIPEXYTOILHUKOB. [IpSIMOYTOIBHUK, KBaIpaT: UCIOJIB30BaHNE CBOWCTB CTOPOH,
VIJIOB, JTWAroHalleh. HM3zobpadicenue eceomempuueckux @ueyp HA HeIUHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUPKYIA, JUHEUKU, V2OIbHUKA, MPAHCNOPMUpA.
[TocTpoenus Ha kieTyaTon Oymare.

[Tepumerp MHOroyrojgpHuka. IloHATHE IUIOmMAANM (UTYPBI, CIUHUIIBI
u3MepeHus miomann. [TpubmmkéHHoe N3MEpeHne TUIoImaau GUTyp, B TOM YUCIIE Ha
KBaApaTHON ceTke. [Ipubaudicénnoe usmeperue ONUHbL OKDYHCHOCMU, NIOUWAOU
Kpyea.

Cummempusi. yeHmpaibHas, ocesas u 3epraivhas cummempuu. Ilocmpoernue
CUMMEMPUYHBIX hucyp.

Haensionvle  nmpeocmasnenus 0 NpOCMPAHCMBEHHBIX  (pueypax:
napannenrenuneo, Kyo, npusma, nupamuod, KOHyc, YUIUHOp, wap u cgepa.
H3zobpadsicenue npocmparncmeenuvix gueyp. Ilpumepvt pazeépmox MHO202PAHHUKOS,
yununopa u xkowyca. Cozoanue mooenell NpoCmMpaHcmeeHHblx gueyp (u3 oymaeu,
NPOBONOKU, NAACMUTUHA U OP.).

THlouamue ob6wéma, eounuywvl uzmepenuss oovéma. OO6vbEM NPAMOY20AbHOO
napannenenuneoa, Kyoa.
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TemaTnueckoe IIaHUPOBAHUE

5 kJacc
Ne it HaumenoBanue paszgena Kox-Bo
JacoB
1 HartypanbHbie uncna u HyJb 42
2 OOBIKHOBEHHBIE IPOOH 35
3 ['eomeTprdeckre GUrypsl 20
4 Jlecaruunbie 1podu 30
5 [IponeHTsI 13
6 ['eomeTpuueckue Tena 10
7 IToBTOpEeHUE 20
Hroro 170
6 KJacc
No HaumenoBanue pazaena Kox-Bo
4yacoB
1 JlenuMocCTh uncel 24
2 CrnoxeHue U BBIYUTaHUE Apo0Oeil ¢ pa3HbIMU 16
3HAMEHATCIIIMH.
3 YMHOKEHHE U JIeJIeHHuEe 0OBIKHOBEHHBIX IPOOCH. 28
4 JpoGu 1 mpOIEHTHI. 7
5 [IpsiMbIe Ha MJIOCKOCTH U B IPOCTPAHCTRE. 6
6 OKpY>KHOCTB. 7
7 OTHOMIEHNS U POLEHTHI 15
8 Cummerpusi. 4
9 Bripakenusi, popMyIibl, ypaBHEHHUS. 11
10 [lenbie yncna. 11
11 ParnmmonaneHbIE Uncia. 18
12 MHOroyroJIbHUKM 1 MHOTOIPAHHUKH. 7
13 [loBTOpEHNE 16
Hroro 170
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[IJIAHWPYEMBIE [MTPEJIMETHBIE PE3YJIbTATHI OCBOEHU
ITPUMEPHOI PABOYEI ITPOTPAMMGBI KYPCA «AJITEBPA» (ITO
I'OAAM OBYYEHNA)

OcBoeHre y4eOHOTO Kypca «AjiredOpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JIOJDKHO OOECeunBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

7 Kiacc

Yucna u eviuucienus

BbInonHATe, coyeTas YCTHbIE M NHMCbMEHHbBIE NPUEMBI, apU(PMETHUYECKHE
JEHCTBUS C pallMOHAIBHBIMU YHCIaMH.

HaxoauTe 3HAaYeHUs YHUCIOBBIX BBIPAKECHUN; NIPUMEHATH pPa3HOOOpa3HbIE
crocoObl M NpUEMBI BBIYUCIIECHUS 3HAUYEHUN APOOHBIX BBIPAKEHUMN, COJEpKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTe OT OnHOM (OPMBI 3alKCU 4YHCEN K Apyrou (mpeoOpa3oBbIBaTh
JECSITUYHYIO IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO JECATHUYHYIO IpoOb). CpaBHUBATH U
YHOPSAI0YHUBAThH PAllMOHATIBHBIE YUCIIA.

OKpyTasaTh yncIIa.

BBINONHATS TPUKUIKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKECHUM.

BBINONHATE JEHCTBUA CO CTENEHSIMU C HATYPaJIbHBIMU MIOKA3aTESAMU (C ONTOPO
Ha CIIPaBOYHYIO MH(OPMAIIHIO).

[IpuMeHATh NPU3HAKK JENMMOCTH, PA3J0KEHUE Ha MPOCTBIE MHOXKHUTEIN
HATypaJbHbIX YUCEIL.

Pemates mpocreiinme NpakTUKO-OPUEHTUPOBAHHBIC 3a/laud, CBS3aHHBIC C
OTHOIIEHWEM  BEIIMYWH,  MPOMOPIMOHAIILHOCTHIO  BEJIMYHMH,  MPOIEHTAMHU;
WHTEPIPETUPOBATH PE3YyIbTAThI PEIICHUS 33]]a4 C YIETOM OTPAHHUUCHUMN, CBA3aHHBIXCO
CBOMCTBaMHU pacCMaTPUBAEMBIX 0OBEKTOB.

Anzebpauueckue evlpasrcenus

OpueHTHpOBAaTHCSI B TOHATHUSAX H  ONEpUPOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKo TepMUHOJIOTHEN U CUMBOJIUKOMA.

Haxomuth 3HaueHWs OYKBEHHBIX BBIPOKCHWA TIPH 3aJaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

BrImoHATE IpeoOpa3oBaHus 1EJIOTO BHIPAKCHUS B MHOTOWICH MPUBEICHUEM
MOOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BrBIMONMHATE yMHOXXKEHHE OJHOWICHAa Ha MHOTOYWIEH W MHOTO4YJeHa Ha
MHOTOWICH, MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBajpaTa pa3HOCTH (C OTIOPOit
Ha CIIPaBOYHYIO MH(POPMAITHIO).

OcymiecTBIATh Pa3l0KEHWE MHOTOYJICHOB Ha MHOXHUTEINM C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIET0 MHOXKHUTEINS, TPYNIUPOBKH CIaraeMbIX, MPUMEHECHUS
bhopMyI1 COKpaIIEHHOTO YMHOKEHUS (C ONMOPOM Ha CTIPaBOUYHYIO UH(POPMAITHIO).

[TpumeHATh MpeoOpa3oBaHKs MHOTOWICHOB JJIS PEIICHUS a3 IMYHbIX 3a71ad U3
MaTEeMaTHUKH, CMEKHBIX IPEMETOB, U3 PEaTbHOMN MPAKTHKH.

Hcronp30BaTh CBOMCTBA CTENEHEH C HATypadbHBIMHU IOKa3aTeIAMU IS
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npeoOpa3oBaHMsl BRIpAXKEHUH (C OMOPOI Ha CIPABOUYHYIO HH(POPMALIUIO).

Ypaeunenusa u nepasencmea

Pemare sMHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOW, NPUMEHSS NpaBUia
nepexoaa OT HCXOJHOIO YPaBHEHUS K paBHOCHIBHOMY emy. [IpoBepsTsh, sBiIs€TCS U
YHCII0O KOPHEM YPABHEHMUS.

WNmetp mpencraBieHue O rpaUuecKMX METOAAX IPH PELIEHUH JIMHEWHBIX
YPaBHEHUM U UX CUCTEM.

[lonbupate npuMepsl NHap YMCEN, SBISAIOLIUXCS PEIICHUEM JIMHEHHOTrOo
YPaBHEHUS C ABYMS [IEPEMEHHBIMHU.

CTtpouTh B KOOPJUHATHOM MIOCKOCTH IpadUK JMHEHHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMH; MOJIBb3YACH TPpa(UKOM, TPUBOAUTH MIPUMEPHI PEIICHUS yPaBHEHUSI.

Pemate cucteMbl ABYX JTUHEHWHBIX YpaBHEHUW C JIByMs MNEPEMEHHBIMU, B TOM
yuce rpagudecku (C Ormopoi Ha aNrOPUTM YIEOHBIX IEHCTBUMN).

CocTaBisaTh (MOCae COBMECTHOT'O aHAIN3a) U PEIIaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHHMI [0 YCJIOBHMIO 3a/ladyd, HWHTEPHPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJIYYEHHBIN pe3ynbTar.

Koopounamut u ecpagpuxu. @yukyuu

N300paxaTth Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3allMChIBATh YHMCIIOBBIE IPOMEXYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAHMHATAM;
CTpouTh Tpaduku TMHENHBIX QyHKUMNA. CTpouTh rpaduk pyHkuuu y =kx + b.

OnuceiBaTh € TOMOLIBIO (PYHKIUNA U3BECTHBIE 3aBUCUMOCTH  MEXAY
BEJIMYMHAMU (TI0 AJITOPUTMY YUEOHBIX JIEUCTBUI): CKOPOCTh, BPEMSI, PACCTOSTHUE;

1I€Ha, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTENIBHOCTD, BpEMSs, 00BEM pabOTHI.

Haxonuthb 3HaueHne QpyHKIIMHU MO 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocoOd MpeaCcTaBlIEHUS M aHalu3a WHOOpMAaIUY;
U3BJIEKATh U MHTEPIPETUPOBATh HH(OPMALINIO U3 TPa(UKOB peabHBIX MPOLIECCOB U
3aBUCHMOCTEM.

8 kinace

Yucna u eviuucnenusn

Hcronbs30BaTh HaydajgbHbIE NPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
quces Ui CpPaBHEHUS, OKPYIJIEHUS M BBIYUCIEHUHN; M300paXkaTh JEHCTBUTEIbHBIC
YyyCila TOYKAMU Ha KOOPAVMHATHOU MPSIMOM.

[IpyumeHsTh MOHATHE apUPMETHUECKOrO KBAJIPaTHOTO KOPHSA; HAXOIUTh
KBaJIpaTHbIE KOpPHH, HCIIOJIb3YsS IpPHU HEOOXOJUMOCTH KalbKYJSATOP; BBIMOJIHSITH
npocTeiiie TnpeoOpa3oBaHUsl BBIPAXKEHMH, COJAEp)KalIMX KBaJpaTHbIE KOPHH,
VICIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJbIX YHMCENI C MOMOUIBIO JECATUYHBIX
npoOeit u creneHelt yucia 10.

Ancebpauueckue gviparicenus

[IpuMeHATh TMOHSTHE CTENEHU C LEJIbIM  [I0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX CTENEeHH C LEJIbIM [oKa3aTeneMm (cC
MCIOJIb30BAaHUEM CITPAaBOYHOM MH(MOPMAIIIH).
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BBINOMHATE HECIIOXKHBIE TOXAECTBEHHBIE MPEe0Opa30BaHUSl PaLMOHAIBHBIX
BBIPQXEHUI HAa OCHOBE IpaBWJI ACWCTBUN HaJ MHOTOYIEHAMHU U alreOpandyecKuMH
JTPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKUTEH.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUI AJIs PEIICHUs Pa3IUYHbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IPEMETOB, U3 PEAJTbHON NPAKTUKH.

Ypaeunenus u nepasencmea

Pewmate nuHeliHbIe, KBaJApaTHbIE YPABHEHUS (C MCIOJb30BAHUEM CIIPABOYHOM
uHbOpMaIlK) W palMOHAJIbHBIE YPAaBHEHUS, CBOJSIIMECS K HHUM, CHUCTEMBI JBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

IIpoBOaMTE MpOCTENIIINE UCCIEA0OBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
Yyclie ¢ MPUMEHEHHEM TpadUyecKuX TMpeAcTaBleHUl (yCTaHaBIMBATh, UMEET JIH
YpaBHEHHE WIM CUCTEMA YpPaBHEHHUI pEIICHHs, €CIM UMEET, TO CKOJbKO, U Mp.) C
OTIOPOI Ha aJTOPUTM YUEOHBIX JICHUCTBUM.

[lepexonuTh OT CJIOBECHON (QOPMYIUPOBKH 3aqaud K €€ anredpandyeckoit
MOJEIM C IIOMOIIBKD COCTaBJICHHWsS YpPAaBHEHUS WM CHUCTEMBl ypaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M ITOJIYYEHHBIN pPE3ysbTar.
[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JUIsI CPAaBHEHHMs, OLEHKH; PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M UX CHCTEMBI; AaBaThbIpaUUecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBarb Ha  0a30BOM  ypoBHE (YHKUHMOHAJIbHBIE MOHATHS U
A3BIK(TEPMHHBI, CUMBOJIMYECKHE 0003HAUEHHUS); ONPECIITh 3HaUeHUEe (PYHKUUU IO
3HAYEHUIO ApPTYMEHTA; ONPEAEIIATh CBOMCTBA (DYHKIIMU MO €€ rpaduky.

CrpouTh rpadMKy JIEMEHTAPHBIX QYHKIUN BHAA , Y = X%, ¥ =X,y =+/x ,

y =k/%; onuceIBaTH CBOMCTBA YHCIIOBOM QYHKIIMU 110 €€ rpaduky(Ipu HEOOXOIUMOCTH
C HaIpaBJISAOIIEH MOMOILBIO).

9 kJacc

Yucna u évluucieHus

CpaBHMBATh M yNOPSAOYMBATH PAlMOHAIBHBICE U HMPPALMOHAIBHBIC YHCIIA.
BreimonHaTe apudmeTnyeckue AEHMCTBUS ¢ palliOHATbHBIMUA YHCIAMU,

coyuerass YCTHbIE W IIMUCbMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHUS C
HMPPALMOHAIBHBIMU YHACJIAMH.

HaxonuTh 3HaueHUs CTENEHEN C LIEIBIMH MMOKA3ATEISIMU U KOPHEU; BEIYUCIIATh
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ACUCTBUTENBHBIE YHCIIA, BBIIOIHATH MPUKUAKY pe3ysbTaTa
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

Ypaenenun u nepasencmea

Pemars nuHelHbIe U KBaJIpaTHBIC YPaBHEHUS, YPABHEHUS, CBOIALIMECS K HUM,
npocTeiime TpoOHO-paMOHANIEHEIC YPaBHEHUS.

Pemares mpocTtenmme CHUCTEMBI JBYX JIMHEHWHBIX YPaBHEHUM C JBYMs
IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCA
JMHEWHBIM (110 BU3yaJIbHOM O1ope).
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Pemarp mpocTeiiinne TEKCTOBBIE 3aJayd  anreOpanyeckuM CIocoOoOM ¢
NOMOUIbKD COCTABJICHUS YPABHEHMUsS WJIM CHCTEMBl JBYX YPAaBHEHHM C ABYMs
NEPEMEHHBIMH.

[IpoBoauTh MpocTEiIINE UCCIEAOBaHNS YPAaBHEHUN M CUCTEM YpaBHEHUU, B
TOMYHUCJE C NMPUMEHEHHEM TIpaUuecKuX IpeICTaBICHU (yCTaHABINBATb, UMEET
JUypaBHEHUE WM CUCTEMA YpaBHEHUU PEIICHUs, €CIU UMEET, TO CKOJIbKO, U Ip.).
Pemarp nuHelHble HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh pEILICHHE
HEPaBEHCTB Ha YHUCJIOBOM MPSIMOi, 3alIUCHIBaTh PEIICHHWE C MOMOIIBIO CHMBOJIOB.

Pemath cucteMbl TUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300paKkaTh PEUICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IPsIMOA, 3aIIMCBHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELLICHUH PA3IUYHbIX 33]1a4.

Dynkyuu

Pacro3naBate (yHKIMH U3ydeHHBIX BHAOB. [lOKa3bpIBaTh CXEMATHYECKH
pacnoJioKeHUEe Ha KOOPJIMHATHOM IUIOCKOCTH TpadukoB (yHKUMN Bupa: y = kx,

y=kx+b,,y=ax’ +bx +c,y =x’,y = X, y =k/X B 3aBUCHMOCTH OT 3HaUEHHI

K03((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIMIA.
Ctpouth 1 M300paxaTh CXEMAaTUYECKU T'paUKU KBAIPATUYHBIX (DYHKIIMIA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIIMI MO UX TpaduKam.

Pacno3naBaTh KBagpaTHuHyl (QYHKIUIO 1O (OpMyJe, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIMHA U3 peabHOU KU3HU, PU3UKH, TEOMETPHUHU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3zHaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO IIPOIPECCUU MPUPA3HBIX
croco0ax 3a7aHusl.

BbBIMONMHAT,  BBIYMCICHUST C  HUCHOJB30BaHWEeM (OpMyn 7n-ro  YieHa
apu(PMETUIECKON U TEOMETPUYECKON MPOTPECCUi, CYMMBI TEPBBIX 7 UJIECHOB (C
OTOpOH Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

Pemate 3a1aun, CBI3aHHBIE C YMCIIOBBIMU MTOCIIEI0BATEILHOCTSIMU, B TOM YHCIIE
3a/layd U3 pealbHOM JKM3HU (C HCIOJIb30BAHUEM KaJbKYyJIATOPa, LHUQPPOBBIX
TEXHOJIOTHUHA).

COAEPXAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUEHNA)

7 kiacc
Yucna u eviuucnenusn
PanuonanbHbie yuciIa

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0J] OT OIHON (OPMBI 3aIUCU
npobeit k gpyroit. [loHsaThe panuMOHAIBHOTO 4YHCJA, 3aluCh, CpaBHEHUE,
YOOPSAIOYMBAHUE  PAMOHATBHBIX  YHCEN.  ApudMeTHuecKue  JCUCTBUS  C
palMOHAIbHBIMU YHUClaMU. PelieHue 3amad w3 peajbHOM MPAKTUKM HA 4YacTd, Ha
JpoOH.

Crenenb ¢ HaTypajdbHBIM IIOKa3aTeJIeM: OMNpeAeNICHHe, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OTIPEJICIICHHS, 3aITUCh OOJIBIIIUX YHCET.

[IporieHThI, 3aMKUCh MPOIIEHTOB B BUAE ApoOU U ApoOU B BUJE MPOLEHTOB. Tpu
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OCHOBHBIE 33/1a4M Ha MPOLIEHTBI, PELIEHNE 3a7a4 U3 PEAIbHON IPAKTUKH.

[IpumeHeHne  NpPU3HAKOB  JEIMMOCTH,  PA3JIOKEHHE HA  MHOXKUTEIHU
HaTypaJbHBIX YUCET.

PeanbHble  3aBHUCMMOCTH, B TOM  4YHcile T@psMas W oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

Anzebpauueckue gviparcenus

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C NEPEMEHHOU. JlomycTumblie
3HA4YECHUS NEepeMeHHBbIX. l[IpeacTaBieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMH B BUIE
dbopmynbl. Beraucnenus no popmysam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKCHUI, TOKISCTBEHHO PaBHBICBBIPAKEHHUS,
npaBWwia MpeoOpa3oBaHUsi CYMM W MPOU3BENICHUM, IMpaBUjia PACKPHITUS CKOOOK H
MPUBEIACHUS TTOJIOOHBIX CIIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHbl. CrenieHb MHOrowieHa. CJ0KE€HHE, BbIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. DOpPMyJIbI COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CyMMBbIU
KBaapar pasHocTH. DopMylsia pasHOCTH KBaApaToB. Pa3nokeHHe MHOTOWICHOB Ha
MHOKHUTEJIN.

Ypaenenusa

VYpaBHeHUEe, KOpEHb ypaBHEHUS, IpaBuia NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHECHUM.

JIuHeHOe ypaBHEHHUE C OJHOM NIEPEMEHHOM, YUCIIO KOPHEHN JIMHEHHOIO
YPaBHEHMS], pELLICHUE JIMHENHBIX YpaBHEHU. COCTaBJIEHHE YPABHEHUI 110 YCIOBUIO
3a1a4n. Pelienyre TeKCTOBBIX 3a/1a4 ¢ [IOMOILIBIO YPaBHEHUM.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagux’?. Cucrema nByx
JMHEWHBIX YpPaBHEHHWW C JByMs IIE€pEMEHHBbIMU. PelleHne cHCcTeM YpaBHEHUU
croco0oM moJicTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 33[1a4 C MOMOUIBI0 CUCTEM
YPaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopannara Toukn Ha npsimoii. UuciaoBble TpOMEXYTKU. PaccrosiHue Mexny
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca W opavHAaTa
TOYKM Ha KOOPAMHATHOW TuiocKocTU. IIpumepsl rpadukoB, 3agaHHbIX (OpMYIIaMH.
Yrenue rpa@uKoB peabHbIX 3aBUCUMOCTEM.

[lonsitue ¢ynkauu. I'padux dynkumu. CoiictBa ¢QyHkuuid. JlunelHas
dbynkuus, e€ rpaduk. ['papuk dynkumnn y = kx + b. I paguuecroe pewienue nunetinvix
VPABHEeHUU U CUCMeM JIUHEUHbIX YPAGHEHU.

8 kiacc
Yucna u eviuucienus

KBaapatHeiii kopeHb w3 uyucna. [lowsmue 00 uUppayuoOHAIbLHOM HYuce.
Hecamuunvie npubaudicenus uppayuonaivuvix uucen. CBOWCTBA aprUPMETHUCCKUX
KBaJpaTHBIX KOPHEH M MX IMPUMCHEHHE K MPEe0Opa30BaHMIO YMCIOBBIX BBIPAKESHUM U
BBIYHCIICHUSIM. /[elicmeumenbHhble Yucid.
Cremnens ¢ 11eIbIM TIOKa3zaTeneM u e€ cBoiictBa. CTaHaapTHas 3alKiCh YHCIa.
Anzebpauueckue sviparxicenus
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KBanparHseiil TpEXwieH; pa3noKeHue KBaAPaTHOTO TPEXUIICHA HA MHOKUTEH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO ajredpanyeckoil JapoOwu.
CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE, JeJIeHHe anreOpandeckux  ApoOeil.
PannonanbsHbie BhIpaXKEHUS U UX ITpeoOpa3oBaHue.

Ypasnenusa u nepasencmea

KBanparHoe ypaBHeHHe, (opMynna KOpHEH KBaJpaTHOTO ypaBHEHUA. Teopema
Buema. Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM M KBagpaTHbIM. lIpocrenmme
JTPpOOHO-pallMOHATbHBIE YPABHEHHS.

I'paghuueckas unmepnpemayus ypasHenuti ¢ 08yMs NePeMEHHbIMU U CUCTEM
JUHEUHbIX YPABHeHull ¢ 08ymMsa nepemenHviMu. llpuMepbl pEIIEHUs] CHCTEM
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyecKuM CIioCOOOM.

HucnmoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

Dynkyuu

[Honsitne pynkunn.O06IaCTh ONPEETCHUS U MHOKECTBO 3HAYEHUN (YHKLHUU.

CriocoObl 3aanus (PyHKIHIA.

I'padpux ¢dynkumn. Yrenune cBoiicTB PyHkumu mo e€ rpaduky. [Ipumepsl
rpauKoB QyHKIUH, OTPAKAIOLIUX PEATIbHBIE ITPOLIECCHI. -
OyHKIMY, ONUCHIBAIOIIME MPAMY0 M OOpaTHyl0 MPONOPLHOHATIbHBIE

3aBUCHMOCTH, UX rpapuku. Dyuxuuny = x4,y = x°, y = vV x, y =k/x
I'paghuueckoe pewrenue ypasnenutl u cucmem ypasHeHull.

9 kiacce
Yucna u éviuucnenus
JlecTBUTEIbHBIE YHCJIA

PaunoHnaneHble 4yuCHA, UppaAYUOHATbHbIE YUCAA, KOHEYHble U OeCKOHeyHbvle
Odecamuunvie Opobu. Muoocecmeo OeticmeumenbHbulX yuces, 0elUcmeumenbtble Yucia
KaK Oeckoneunbvle oecsmuynvle Opoou. B3aumHo 00HO3HAUHOe COOMEemcmeaue Mexicoy
MHOHCECMBOM OCtCMBUMEIbHBIX YUCE U KOOPOUHAMHOU NPAMOLI.

Cpasnenue  OeticmeumenvbHblX — uucen, apugmemuueckue OeuUcmeus ¢
0elcmeumenbHbIMU YUCIAMU.
HN3mepenusi, npudInKeHns, OlleHKU

Pa3smepsl OOBEKTOB OKpYKAIOIIETO MHpPA, JJIUTEIBHOCTh TMPOIECCOB B
OKPYKaloIeM MHUPE.

[TpubmmkéHHOE 3HAYEHWE BEIIMYWHBI, TOYHOCTh MpUOIKeHusI. OKpyricHue
yucen. [Ipukuaka u oreHKa pe3yabTaTOB BBIYUCICHHM.
Ypasnenus u nepasencmea
YpaBHeHHs ¢ OJHOM MepeMEeHHOH
JIuneiinoe ypaBHeHUE. Pelienne ypaBHEHU, CBOASIIMXCS K JIMHENHBIM. KBangpaTtHoe
ypaBHeHUE. PelieHrne ypaBHEHHH, CBOISIINXCS K KBAPATHBIM.
bukBanpatHoe ypaBHeHHE. [Ipumepwvl pewienusi ypasHeHUu mpemoveu U 4emeepmou
cmenerel panodceHuem Ha MHOMCUMeu.

[okymeHT co3aaH B anekTpoHHow chopme. Ne 87 ot 01.04.2024. UcnonHuTenb: XanbpaxmaHosa ®.A. r'BﬂEKTPOHHbIﬁ
CrpaHunua 17 s 32. CTpanuua cosaara: 01.04.2024 13:52 =¥ TATAPCTAH



Pemenne npoOHO-palMOHAIBHBIX ypaBHEHUH. Pelienrne TeKCTOBBIX 3a/1a4
anreOpanvdeckKuM METOI0M.
Cucrembl ypaBHeHH I

VYpaBHeHHe ¢ JByMSl MepeMeHHbIMU U ero rpaduk. Pemenune cuctem aByx
JIMHEWHBIX YPAaBHEHUM C JABYMs IIEpPEMEHHBIMM. PellleHne cucTtem IBYX ypaBHEHUM,
OJHO W3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpod creneHu. ['paduueckas
WHTEPIPETALNs] CHCTEMBI YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandeckuM CIIOCOOOM.
HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEHHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemieHue cucrem
JUHENHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBajapaTHele HEpaBeHCTBA.
I'papuueckas MHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMU.

Dynxkuyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapaboia, KoopauHATHI

BEPILINHBI 1apadO0JIbl, 0Ch CAMMETPHH MMAPaAOOJIBI.

I'paduku pynkumii: y = kx,y = kx + b,y = x?,y = ¥/ u ux cpoiicTsa.
‘Ium\yﬂbze nocneoosamenbHOCHU
OmnpepaesieHue u cocOObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEN

[loHsiTME YHCIOBOW NOCIIEIOBATEIBHOCTH. 3aJaHUE IIOCIEH0BATEIBHOCTH
peKkyppeHTHOH hopMmyiol u GopMysioil n-ro diieHa.
ApupmMernyeckass M reoMeTpUYECKas POrpeccuu

Apudmernueckass M reomeTpuyeckas mnporpeccuud. Dopmyiibl n-ro YieHa
apu(PpMETUUECKON U T€OMETPUUECKON MTPOrPeCCHil, CYMMBI IIEPBBIX /1 YJIEHOB.

H300pasicenue unenos apupmemuueckou u 2eoMempuyeckou npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHelHblll U IKCNOHEHYUANbHbIL POCHI.
CnooicHvie npoyenmol.
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TemaTnueckoe IIaHUPOBAHUE

7 KJ1acc
Ne it HaumenoBanue paszgena Kox-Bo
JacoB
1 BripakeHusi, TOK1€CTBA, YPaBHEHHUS. 25
2 OyHKIMH 10
3 CreneHb ¢ HaTypaJlbHBIM MTOKa3aTEJIEM. 13
4 MHoOTr04J1eHbI 22
5 DopMyJIbl COKPAILIECHHOTO YMHOKEHUS 19
6 CucTeMbl JINHENHBIX YPaBHEHUN 11
7 [ToBTOpEHUE 2
Hroro 102
8 Kjacc
No HaumenoBanue paznena Kox-Bo
JacoB
1 PanmonaneHbIe 4MclIa ¥ UX CBOMCTBA 14
2 [IpousBeneHue u yacTHOE ApoOeit 10
3 KBaapatubie kopau. CBOICTBA aprU(PMETUIECKOTO 8
KBaJPaTHOTO KOPHS
4 KBanparHsie ypaBHEeHUs 14
) JpoGHbIe panmoHaIbHbIC YPaBHEHUS 12
6 HepasencTtra 18
7 CrerneHs ¢ IEJIBIM IOKA3aTEIIEM 13
8 [ToBTOpEHUE 13
Hroro 102
9 kmacc
Ne HaumenoBanue paznena Kou-Bo
JacoB
1 KBagparuunas QyHkmms 25
2 [Iporpeccun 14
3 YpaBHEHUS U CUCTEMbBI YPABHEHUM 22
4 Crenennas @pynkius. KopeHb n-oii crenenu 13
S [ToBTOpEHUE 28
Htoro 102
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[IJIAHWPYEMBIE [MTPEJIMETHBIE PE3YJIbTATHI OCBOEHU
ITPUMEPHOI PABOYE ITPOTPAMMEBI KYPCA «'EOMETPUSI»(TTO
I'OAAM OBYYEHNA)

OcBoenne ydeOHOro Kypca «l'eomerpusi» Ha YpOBHE OCHOBHOTO OOIIErO
oOpa3oBaHMs JIOJDKHO OOECeunBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

7 Kjaacc

Pacnio3naBaTh M3yueHHBIE TEOMETPUUECKHE (PUTYPBI, OMPEICISITh UX B3aMMHOE
pacmojoxeHne, U300pakaTh TeOMETpUYECKHE (DUTYPBI; BBIMOJIHATH YEPTEKH IO
YCIOBHIO 3adauu. M3mepAThs JIMHEHHBIC W YTJIOBbIE BEIWYMHBL. Pemiare3amaun Ha
BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B pEaIbHON
KU3HH, Pa3MepOB NPHUPOAHBIX OOBEKTOB. PaznmuyaTh pa3mepbl 3TUX OOBEKTOB IO
NOPSIIKY BEJINYUHBI.

CTpouTh YepTeX U K TeOMETPUUECKUM 337adaM (C UCIIOJIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOAIIME BOIIPOCHI U/WIIH aJTOPUTMa YUEOHBIX JEHCTBHIN).

[Tosp30BaTHCS MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BaTh IPU3HAKU
U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/au.

IIpoBoauTe  HOKA3aTENbCTBA  HECIOXKHBIX ~ IEOMETPUYECKHX  TEOPEM.
[lonp30BaThCA MPU3HAKAMM PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJBbHHUKOB,

CBOMCTBOM  MEIHMAaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSMOYIOJBHOTO
TPEYroJIbHUKA,B PEHIEHUU F'€OMETPUYECKUX 3a/1ad (C HUCIOIb30BAHUEM 3PUTEIBHOM
HaIJISIIHOCTH W/WIHM BEpOaJIbHOM OMOpHI).

OnpenensaTe NapajuieIbHOCTh NPSIMBIX C MOMOIIBIO YII0B, KOTOPbIE 00pa3zyeTc
HAMH cekymas. Onpenenars NapajuleJIbHOCTh NPSMBIX € IOMOIIBIO PaBEHCTBA
PACCTOSIHHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aaumn Ha KJiieTyaTol Oymare.

[IpoBOIUTH BBIUMCIEHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHbIE 3HAYEHUSYTJIOB B
r€OMETPUYECKUX 33JadaX C HCIOJIb30BAHUEM CYMMBl YIJOB TPEYTrOJIbHUKOB H
MHOTOYT'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX INpU MEPECEUEHUH JIBYX
MapajuIeNIbHBIX NPSIMBIX CEKyIIeW. Pemars NmMpakTUYecKHe 3a1aud Ha HaXOXKJICHHE
YTJIOB.

NmeTh nipencTaBieHUe O MOHATHE TEOMETPUUECKOTO MECTA TOYEK.

@opMyIMpPOBaTh OMNPEACIEHUS OKPY>KHOCTHU M Kpyra, XOpAbl M JAUaMeTpa
OKPYXHOCTH, I0JIb30BATbCA MX CBOMCTBAMH. YMETh MNPUMEHSTh 3THU CBOMCTBA IIPU
pELICHUY 3a7a4.

OpueHTUpPOBATHCS B MOHATHUSAX: OMUCAHHAS OKOJIO TPEYrOJIbHUKA OKPY>KHOCTb,
IIEHTP ONMUCAHHOW OKpYKHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, UTO
CEpEIMHHBIE TEPICHAUKYJISIPHl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpPOBATHCS B MOHATUSX U ONIEPUPOBATh HA OA30BOM YPOBHE: KacaTebHas
K OKpPYXXHOCTH, Te€OopeMa O MEepHEHIUKYJSIPHOCTA KacaTellbHOM W paauyca,
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MPOBEIEHHOTO K TOYKE KaCaHMsI.

NMeTh mnpencTraBieHUE O MPOCTEUIIMX TE€OMETPUUECKUX HEPABEHCTB, WX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE F€OMETPUYECKHE IMOCTPOCHUS C MOMOIIBIO LIUPKYIS U
JIAHEUKH.

8 kirace

Pacnio3HaBaTh  OCHOBHBIE  BHUJbI  UYETBHIPEXYTOJIBHUKOB, HX  3JIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBaMU IPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUpPOBATHCS B TMOHSATUM — TOYKUA TEPECEUCHUS MEIUaH TPEYroJibHUKA
(eHTpa Macc) B pelieHud 3a1a4.

Bnaners noHsiTueM cpeaHel JTMHUM TPEYTOJIbHUKA U TPaIelu, TPUMEHSITh UX
CBOMCTBA IIPU PEIICHUU MPOCTENIINX T€OMETPUUECKUX 3a1a4d. IMETh MpeacTaBliceHHE
o Teopeme Paneca U TeopeMe O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYECKUX 3a]1a4 (C ONOPOH Ha 3pUTEIbHYIOHATIISTHOCTH ).

[IpumeHsATh TNpU3HAKKW TMOA00US TPEYTOJIBHUKOB B PEIICHUHU HECIOXHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit I[ludaropa s pemieHuss TEOMETPUUYECKUX U
MPAKTUYECKUX 3a]1ay.

Brnanerr MNOHATUAMM CHUHYyCa, KOCHMHYca M TaHT€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroibHuKa. [lonb30BaThbCsl ATUMU TOHSATUSMHU JJIs PEIICHUS
MPaKTUYECKUX 3a/1a4 (Tpy HEOOXOAUMOCTH C OTIOPOH Ha aITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMH - cioco0amu) (C OMOpOM  Ha  CIPABOYHYIO
uHpOpMaIMIO) TUIOWIAAb TPEYroJibHUKA W IUIOWIAAA MHOTOYTOJBHBIX (QUTYyp
(mOJIB3YSICh, T/I€ HEOOXOAMMO, KaIbKYyJIATOpOM). [IpuMeHsATh MOSy4YeHHbIE YMEHUS B
MPAKTUYECKUX 33/1a4ax.

Biiasieth NOHATUSMUA BOMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCOJIb30BATh TEOPEMBI
O BIHCAHHBIX yIiaX, yriaX MKy XOp/aMu (CEKYITUMHU) U YTJIe MKy KacaTeIbHOU
Y XOPJAOW MPU PELICHUH NPOCTENIINX TEOMETPUUECKHUX 3a/1a4.

Branerb TNOHSTHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, MNPUMEHATH CBONCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH MPOCTEUIINX 3a/1a4.

[TpuMeHATh TOMy4YeHHBIE 3HAHUS Ha TPAKTHUKE — CTPOUTHh MAaTeMaTUYECKUE
MOJIEIH JUTA 33a7a4 peaabHON )KM3HU U MPOBOJUTH COOTBETCTBYIONINE BHIYMCICHUS C
OPUMEHEHHEM TMOoJ00Ms ¢ TPUTOHOMETpPUH (MONB3YyACh, T/A€ HEOOXOAUMO,
KAJIbKYJIITOPOM).

9 kJiacc

3HaTh TPUTOHOMETPUYECKUE (YHKIIUU OCTPBIX YIJIOB, HAXOJUTh C UX IMOMOIIIBIO
Pa3JIMYHbBIE 3JIEMEHThI MPSIMOYTOJIBHOIO TPEYTOJbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJNbKyJISATOpa) UIMHBI U YIJIBI ISt
HETAOJIMYHBIX 3HAUCHHM.

[Tonp3oBaThes (opMyTaMu TPUBENACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUJISI HAXOXKJICHHS COOTHOUIEHHWWA MEXIYy TPUTOHOMETPUUYECKUMU
BEITMYMHAMHU (C OTIOPO Ha CTIPABOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISI HAXOXIAEHUS Pa3TUYHBIX
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AJIIEMEHTOB TPEYTOJIbHUKA («PELICHHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX ITPU PELLIEHUU
IIPOCTEUIINX T€OMETPUUECKHUX 3a4au.

Bnaners nosstusMu npeoOpa3oBaHus MOJ00Us, COOTBETCTBEHHBIX 3JEMEHTOB
1n0/100HbIX uryp. ITonp30BaThcs cBOMCTBAMU OO0 TPOU3BOJIBHBIX PUTYp, YMETH
BBIUUCIIATH JJIMHBI U HAXOAUTh YIJIBI Y MOJOOHBIX QUIyp (110 alropuTMy Y4EOHBIX
nevicteuit). IlpuMeHATh CBOWCTBa MOJOOMS B MPAKTHYECKUX 3ajladax. YMeETh
IPUBOJUTH IPUMEPHI MOJOOHBIX (GUTYDP B OKPYKAIOLIEM MHpE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3YaJbHOM OIOPE) O MPOU3BEAEHUU OTPE3KOB
XOpI, O POU3BEIAEHNUN OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOPAMU, HOHUMATh UX TEOMETPUUYECKUN U PU3NIECKUI CMBICI,
OPUMEHATh WX B PEIICHUH TEeOMETPUYECKHX U (u3uueckux 3anad. [IpumeHsThH
CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB NI HAXO0KICHUS JJIMH U YTJIOB.

[lonp30BaThCA METOOM KOOPIAMHAT HA IUIOCKOCTH, IPUMEHATH €TI0 B PEIICHUU
F€OMETPUYECKHUX U NMPAKTUYECKUX 3a7ad.

Biagets MOHATUSMH INPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXHOCTH,
JUIMHBI 1yTH OKPY’KHOCTH M PaJIMAHHOW MEPBI YIJIa, YMETh BEIYUCIIATH IJIOMIAb KPyra
U €ro yacted (c omnopoil Ha cnpaBouHyO0 HMHpopManuio). [IpuMeHsITh MosydeHHbIE
YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETPUU (QUTYp, HPUMEHATH JIBHKCHUS
IJIOCKOCTH B MPOCTEUIIINX CITy4dasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHWUS HA NPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH JUIS 33/1a4 PEATBHOU KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C
IPUMEHEHUEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUK (TOJIB3YyACh, T
HEO0OXO0JIMMO, KATBKYJISITOPOM).

COAEPXAHUE YYEBEHOI'O KYPCA (ITO TOAAM OBYUYEHUA)

7 KIIACC

HauaneHble nonssTus reomerpun. Touka, npsimMas, OTPE30K, Jdyd. YToJd. Buasl
yrioB. BeprukaneHble W cMexXHBIE yribl. buccektpuca yrna. Jlomanas,
MHOTrOYyroJibHUK. IlapamiensHOCTh U NEPIEHANKYISIPHOCTD NPAMBIX. Cummempuunvle
gueypvl.  OcHoeuble ceolicméa  ocegoti  cummempuu.llpuMepbl CUMMETpUU B
OKpyaroueM Mupe.OCcHO8HbIE NOCMPOEHUS C NOMOWBIO YUPKYILS U TUHEUKU.

Tpeyronsuuk. BeicoTa, Mmeanana, OuccekTpuca, UX CBONCTBA.
PaBHOOCIpEHHBIN 1 PABHOCTOPOHHUH TpeyroabHUKH. HepaBeHCTBO TpeyroapHUKA.

CBoiicTBa 1 NMPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TpeyroJbHUKOB. CBOWCTBA M MPU3HAKU MapauIeabHbIX NpsAMbIX. CyMma YrioB
TPEYroJIbHUKA. BHEIIHUE yTIiibl TPEYrOJIbHUKA.

[IpssmoyrosibHbIA  TpeyroiabHUK. (CBOHCTBO MEIUAHbl MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, POBEAEHHON K TUINoOTeHy3€e. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTONBHBIN TPEYTOIBHUK C yriaom B 30°.

HepaBeHcTBa B reOMETPUN: HEpageHcmeo mpey20ibHUKAd, HEPABEHCTBO OJIJINHE
JOMaHOW, TeopemMa O OousbllieM Yyrie U OoJybllIeld CTOPOHE TpPEYroJibHUKA.
IlepieHAUKyIISp U HAKIIOHHAS.
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l'eomempuyeckoe mecmo mouek. bHuCCeKkTpuca yria ¢ CEpEIUHHBIN
NEPHEHAUKYIIAP K OTPE3KY KaK T€OMETPUUECKIE MECTa TOYEK.

OKpy>KHOCTb U KPYT, XOpJa U AMaMeTp, UX CBOicTBa. B3anuMHoOe pacnonoxeHue
OKpPYXHOCTH W mpsmoin. KacarenpHas M cekymas K OKpYXHOCTH. OKpPYXHOCTb,
BIIMCAHHAs B YroJl. BriricanHas u onurcaHHasi OKpYyKHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U CBOMCTBA. YacTHbIE
cllyyau NapauiesiorpaMMoB (IpsIMOYTOJBHUK, pOMO, KBaJpaT), UX NPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssMoyroJsibHAs Tpanenus.
Memoo yosoenus meouanwl. llenmpanvras cummempusi.
Teopema Daneca u meopema o nponopyuoHaitbhvix ompeskax. CpenHue

JIMHUU TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oivHuKa.

Ilooobue mpeyeonvuukos, KkKosgpuyuenm nooodbus. Ilpusnaxu nooodus
mpey2oabHukos. llpuMeHenune nogoOus Mpyu pelieHny TPAKTUYECKUX 3a/1a4.

CpoiicTBa Mmomaned reomerpuyeckux ¢uryp. Dopmynbl A IUIOLIATA
TPEYroJibHUKa, NapajuienorpamMma, pomba u Tpanenuu. OTHOILIEHWE IIoMaae
noI00HBIX (Uryp.

Brruncnenne miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenume Tteopembl Iludaropa mnpu pemieHun
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHIE€HC OCTpPOro yria MPSIMOYTOJIbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYECKHE (PYHKIMU YIIJIOB
B 30°, 45° 1 60°.

BnucanHble U LEHTpaNbHBIE YIJIbl, YTOJ MEXY KacaTeIbHOM U XOPAOU. YTJbl
MEXJy XOpJAaMHd U CEKylIMMHU. BriucaHHbIe W OMUCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue IByX OkpyxkHocte. Kacanwe okxpyxkHocteit. OOmue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. DOPMYJIIBI IPUBEICHUS.

Pemenne tpeyronpHnkoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PelieHue
MPAKTUYECKUX 3a]1a4 C UCHOJb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBICUHYCOB.
IIpeobpaszosanue noooobus. [looobue coomeemcmeentvix 21eMeHMO8.

Teopema o npouzgedeHuu Ompe3Kos8 Xopo, meopemvl 0 NPOU3Ee0eHUU OMPE3K08
ceKyuux, meopema o Keaopame KacamenabHoll.

Bektop, anmHa  (MOIyib) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPBHI,
MPOTUBOIOJIOKHO HAMpPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpalid Haja  BekTopamu. Pa3jokeHue BekTopa IO  JBYM
HEKOJIJTMHEeapHbIM BekTopaM. KoopauHatel BekTopa. CKalIsIpHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JJIS1 HAXOXKICHUS IJIUH U YTJIOB.

JlekapTOBbI KOOPJAMHATHI Ha MJIOCKOCTU. YpagHenus npsmou U OKPYKHOCTH B
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KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEH M MNpAMBIX. MeToa KOOpJIUHAT U €ro
pUMEHEHUE.
[IpaBunbHBIE MHOTOYTOJBHUKH. [lTMHA OKpY>KHOCTHU. ['pamycHas u paguaHHas
Mepa yriia, BBIYUCIIeHHUE JUIMH AYT OKpykHOocTel. [lmomans kpyra, ceKTopa, CerMEHTa.
Jleudsicenus niockocmu u GHympeHHue cummempuu queyp (Inemenmapmbie
npeocmasenenus). Ilapannenvruiti nepernoc. Ilosopom.
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TemaTnueckoe IIaHUPOBAHUE

7 xJ1acc
Ne it HaumenoBanue paszgena Kox-Bo
4acoB
1 HavanpHble reOMETPUYECKHUE CBEACHUS. 10
2 TpeyrojgbHUKH. 17
3 [TapayutennbHBIE TIPSIMBIE. 12
4 COOTHOIIIEHUS MEXYy CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA. 20
5 IToBTOpEHMUE. 9
Hroro. 68
8 KJ1acc
No HaumenoBanue paznena Kox-Bo
4acoB
1 YeTplpexXyroJpHUKN 14
2 [Tnomamu puryp 16
3 [TogoGHBIE TPEYTONBHUKU 18
4 OKpyXHOCTb 15
5 IToBTOpEHUE 5
Hroro 68
9 xnacc
No it HaumenoBanue paznena Kou-Bo
4acoB
Bekropsl. Metoa koopauHaT 18
2 CooTHOIIEHUST MEKTy CTOPOHAMH U YIJIIaMHU TPEYTOJIbHUKA. 10
CkansipHO€ IPOU3BEJICHHE BEKTOPOB
3 JInvHa OKpY»KHOCTH U IUIOIIAAb Kpyra 16
4 JIBH>KEHUE 12
) HauvasibHble cBeieHUs U3 CTEPEOMETPHUS 8
6 [ToBTOpEHUE 4
Hroro 68
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[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHUA
ITPUMEPHOM PABOYEH ITPOI' PAMMBI KYPCA «BEPOSITHOCTbH U
CTATUCTHUKA (ITO TOAAM OBYUEHIA)

[IpeameTHbIE pe3yNbTaThl OCBOCHHS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 79
KJIACCaxX XapaKTEepPU3YIOTCS CIECAYIONMMU YMEHUSMU.

7 KJacc

Yutare uHOpMalMIO, TPEACTABICHHYIO B TaOiMIaX, Ha JUarpaMmmax;
NPEACTaBIATh JlaHHbIE B BHUJE TaOMUI, CTPOUTH JUArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MacCUBaM 3HAYEHUN (C MUCTOJIb30BAHUEM 3PUTEILHOMN
HarJISAHOCTH W/WUIK BepOaIbHON OTOPHI).

OnuceiBaTh W UHTEPHPETUPOBATH  pEAIbHbIE  YHCIIOBBIE  JIaHHBIE,
Ipe/ICTaBJICHHbIE B TA0INIIAX, HA AMArpaMMax, rpapukax.

OpueHTHpOBaTbCA B TOHATHUAX M ONEPUPOBATH UMHU HAa 0a30BOM ypOBHE:
cpenHee apupMeTHIecKoe, Menana, Hanbobllee 1 HAMMEHbIIIee 3HAYCHUS, pa3Max.

NmeTs mnpencraBieHue O CIydyalHOW HW3MEHYMBOCTH Ha MpUMEpax LEH,
bu3nYeCKUX BETUYMH, AHTPOIIOMETPUYECKUX MHAHHBIX, HUMETh MPEACTaBICHHE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 kiace

W3Bnekatb U npeoOpazoBbiBaTh HHGOpPMAIMIO, MPEACTABICHHYIO B BHJE
TabnuL, Auarpamm, rpauKoB; MPEACTABIATh JAaHHBIE B BUJE TAONUL, JUarpamm,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOIO aHAJIN3A JAHHBIE C IIOMOLIBIO CTATUCTUYECKUX
NIOKa3aTelIel: CpEeJHUX 3HAYEHUH K Mep pacceuBaHHs (pa3max, AHCIepcHs H
CTaHJAPTHOE OTKJIOHEHUE).

HaxoauThs 4acTOThl YUCIOBBIX 3HAUEHUH W YaCTOThI COOBITUIN, B TOM YHUCIIE IO
pe3yiabTaraM M3MEpeHudW U HaOMoAeHUN (C HCMOJb30BAaHUEM 3pPUTEILHOU
HaIJISTHOCTH W/WIH BepOaIbHOU ONOpHI).

Haxonuth BEpOSITHOCTU CIIy4allHBIX COOBITUH B OIbITax, 3Has BEPOATHOCTHU
AJIEMEHTApHBIX COOBITHMI,, B TOM UYHCJIE B ONbITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSMH (C HMCIOJB30BAHUEM 3PUTENBHOW HATSAHOCTA W/WIIN
BepOaIbHON OTIOPHI).

Nmetrs mnpencraBieHHe O TIpauUuecKux MOJENSIX: JIepeBO CIy4yailHOTro
HKCIIEPUMEHTA, IUarpaMMbl Jiepa, YuciIoBas Mpsmas.

OnepupoBaTh MOHATHSAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHATH ONEpaliy HaJl MHOXECTBaMH: 00beIMHEHUE, TIepeceyeHue, T0NOTHEHHE,
NEPEUYNCIIATh  3JEMEHThl MHOXKECTB; IPHUMEHATh CBOMCTBA MHOXECTB (C
UCITOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

Hmetrs mpencraBieHre O rpauyueckoM MpeICTaBICHUE MHOXECTB M CBS3EH
MEXIy HUMHU JIJIs OTUCAHUs MIPOLIECCOB U SIBJICHUI, B TOM YMCJIE IIPU PEILICHUU 3a]1a4
U3 IpYrUX Y4eOHBIX MPEIMETOB U KypPCOB.

9 kiacce
N3BnekaTts u peoOpa3oBbIBaTh HH(POPMALINIO, PEACTABICHHYIO B Pa3IMYHBIX
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WCTOYHHMKAX B BUJIE TaONWI], nuarpamm, TpadukoB; MpeACTaBIsATh JaHHBIE B BUJC
Ta0JIuIl, AUarpamMm, rpaukosB.

Pematp nmpocreiinme 3a1aun OpraHu30BaHHBIM MTEPeOOPOM BapHAHTOB, ATAKKE
C UCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABIII U METOJIOB.

Hmetp mnpencraBieHre 00 ONMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YUCJIOBBIX JIaHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUS U MEPHI PACCEUBAHUS.

Haxonuth 4acTOTBl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3ynapTaTaMy MPOBEAEHHBIX U3MEPEHUN W HAOIIOeHHUH (C OMOpPOil Ha CIIPaBOYHYIO
uH(pOpMAITHIO).

Haxonuth BEpOSATHOCTH CIy4ailHBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YHCclie B OMbITaX C PAaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMH COOBITHUSIMH, B CEPHUSX
WCIIBITAHUM 10 IEPBOTO YCIIEXA, B CEPUAX UCIBITAHUNA bepHyin.

NMeTp npeAcTaBICHHE O CIy4alHOW BEIMYMHE W O paclpeneiieHUuU
BEPOSITHOCTEN.

HNmeTrp mnpencTaBieHHE O 3aKOHE OOJIBLIIMX 4YHUCEN Kak O HPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
PUPOJIE U OOIIECTRE.

COAEPXAHUE YYEBEHOI'O KYPCA (ITO T'OZAM OBYUYEHUA)

7 kJj1ace

[IpeacraBnenre MaHHBIX B BUAE TaOIWI, AUarpamMM, rpadukoB. 3amogHEHUE
Ta0JIuUIl, YTEHHUE U TTOCTPOCHUE AUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoIleccoB. M3BneueHne mHGOPMAIIMN W3UarpaMM U
TaOJIHII, UCTIOTH30BAHNE U UHTEPIPETAINS JaHHBIX.

OnucarenpHas CTATUCTUKA: CpeaHee apu(pMETHYSCKOe, MEIHWaHa, pa3Max,
HauOoOJIbIIIee W HAWMMEHBIIEE 3HAYCHHWS HaOOpa 4YHCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHUYUBOCTH.

Cryuatineiii s3kcnepumenm (onvlm) u ciuyuatinoe coovimue. Beposmnocme u
yacmoma. Ponb manoseposmuuix u npaxmuiecku 00CmMo8epHbIX COObIMULL 8 NPUPOOe
u 6 obuecmse. Monema u uzpanvias Kocmos 6 meopuu eeposimuocmei’’.

I'pag, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapras
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yukavl. Ilymu @
epaghax. O6x00 epaga (stinepos nyms). Ilpedcmaenenue 06 opueHMupoBaHHOM
epaghe. Peuienue 3a0au c nomouvbto epagos.

8 ki1acce

[IpeacraBienuie JaHHBIX B BUIE TA0JIHII, AUArpaMM, IpaduKoB.

MHOXXECTBO, JJEMEHT MHOXECTBa, NOAMHOXecTBO. Ormepanuu  Haj
MHOKECTBaMU: 00BbEIMHEHHUE, MepeceucHue, qonoHeHrne. CBOWCTBa OIepaluii HaJl
MHOJKECTBaMU: IMEPEMECTUTEIBLHOE, COUETATEIbHOE, PACIPEICIUTEILHOES, BKITFOUEHHUS.
HCHOJ’IBBOBaHI/Ie rpaq)nqecxoro NpcaACTaBJICHUA MHOXCCTB AJIA OIMMCAHHA PCAJIbHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PEIIEHNUN 3a]1a4.

H3mepenue pacceusanus Oawmvix. [lucnepcusi u cmarHoapmuoe OMKIOHEHUe
YUCIOB6bIX Ha60p06. ﬂuCZZPClMMCl pacceusarnusl.
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DneMeHTapHble COOBITHS  cllydailHOTO ombiTa. Choy4aiiHble  COOBITHSL.
BepositHocT coObITHiA. OTBITEI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.
Cnyuaiinbiii BeIOOp. CBsI3b MEXKIYy MAJTIOBEPOSITHBIMU U MPAKTHUECKH TOCTOBEPHBIMU
COOBITUSIMHU B TIPUPO/IE, OOIIIECTBE U HAYKE.

epeso. Ceoticmea Oepesbes. eOUHCMBEHHOCHb NYMU, CYUWeCm808aHUe GUCAYell
BEPUIUHDBI, CB5A3b MENHCOY UYUCTIOM GepUiUH U duciom pébep. llpasuno ymuodiceHus.
Pewenue 3a0au ¢ nomowwio epagos.

Ilpomusononoscuvle coovimus. /{uacpamma ODinepa. ObveduneHue u
nepeceuenue  coovimuil. Hecoemecmmuvie — coovimus.  Dopmynra  clodceHus
seposimuocmell. Ycnoenas eeposmuocms. Ilpasuno ymuoocenus. Hezasucumoie
cobovimus. I[Ipedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3adau Ha
HAXodJicOeHue BepOsSIMHOCMell ¢ NOMOWbI0 0epesd CAYYAUHO20 IKCNepUMEeHmd,
ouazpamm Jiinepa.

9 kiacce

[IpeacraBieHue TaHHBIX B BUJI€ TA0JIUIL, JUATpaMM, TpauKOB, HHTEPIIPETAIUS
JAHHBIX. UTeHHEe U MOCTPOCHHE TaOIHI], TUarpaMm, rpa@uKOB MO peaabHbIM JIaHHBIM.

[lepectanoBku u (aktopuan. CodyeTaHUs U YUCIO COYETAHUU. Tpey2onbHuUK
Ilackans. Pemenue 3aa4 ¢ UCIOJIb30BAaHHEM KOMOUHATOPHUKH.

T'eomempuueckasn eeposmuocmo. Cnyyaiinsliil 66100p MOYKU U3 pueypbl HA
NIIOCKOCMU, U3 OMpe3Ka U U3 0y2u OKPYHCHOCIU.

UcnwiTanue. Ycnex u Heygada. Cepus UCOBITAHUNM 10 TiepBoro ycnexa. Cepust
ucnbeiTanuil bepHyum. BeposTHOCTH cOOBITHI B cepur UCHbITaHUN bepHysuim.

CnyvailHasg BeIMYMHA W pacIpeiesieHuE BeposATHOCTEW. Marematnueckoe
OKHJIaHue u quctepcus. [IpuMepbl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUUYECKOTO
CPEQHEr0 3HAYECHU BEIMYMHBL. MaTeMaTHueCKOe 0KUTAHUE U JUCTIEPCUS CIIyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEpUM UCTIBITAHUN BepHym.

[Tonsitue 0 3akoHe OoybIIMX uyKcel. M3MepeHne BEpOATHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.
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TemaTnueckoe IIaHUPOBAHUE

7 KJ1acc
Ne HaumMenoBanue paznena Kon-Bo yacos
1
[IpencraBieHue TaHHBIX 7
2
OmnwncarenpHas CTaTUCTHKA 8
3 y
CnyyaliHasi UBMEHUYMBOCTD 6
4
Brenenue B Teoputo rpadon 4
5 BeposTHOCTB 1 4acTOTa CIIy4ailHOT0 COOBITHUS 4
6 "
O060011eHNEe, cUCTEeMaTH3aIus 3HaHUH 5
Hroro.
34
8 Kjacc
No HaumenoBanue paznaena Kox-Bo
4acoB
1
IToBTOpeHue Kypca 7 kiacca 4
2 OmnmucarenpHas cTaTUCTHKA. PaccenBanmne TaHHBIX 4
3
MHoxecTBa 4
4 .
BeposTHOCTH CllydaitHOTO COOBITHS 6
5
Beegenue B Teoputo rpados 4
Ciyqaiinbie COOBITHS 8
O0o001IeHNe, cUCTeMaTH3aIus 3HaHUN 4
Htoro 34
9 knacc
No HaumenoBanue paznena Kou-Bo
JacoB
1
IToBTOpEeHUE Kypca 8 kinacca 4
2
DneMeHThl KOMOUHATOPHUKHU 4
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3
['eomeTpudeckast BEPOSITHOCTh 4
4
Wcnprtanus beprym 6
5 y
Cnydaitnas BeMYnHa 6
6
O600111eH1Ee, KOHTPOJIb 10
Htoro 34
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