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Pabouas nmporpamma mo yueOHOMYy npeamery «Marematuka» pazpaboTaHa Ha oc-
HOBE TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM MPOTPaMMBbI
OCHOBHOTO obOmiero oopazoBanuss MOY «Couroponokckass COII» ¢ yderom mpo-
rpaMM, BKJIFOUEHHBIX B €€ CTPYKTYpY.

NAAHNPYEMBbBIE PE3YJIbTATblI OCBOEHNA NPOIPAMMBbBI
Mo MATEMATUWKE HA YPOBHE OCHOBHOI' O OBLLIEI'O OBPASOBAHWA

N3yuenue mMaTeMaTHUKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HalpaBiIEHO
Ha JIOCTIKEHUE 00YyYarOIUMHUCS JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa-
30BaTENbHBIX PE3YJIBTATOB OCBOCHUS Y4€OHOTO MPEAMETA.

JIMYHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pPe3y/ibTaTbl OCBOCHUA IPOTrpaMMBbl 10 MAaTEMATHUKE XapaKTCpU3y-
FOTCA:

1) naTpmnoTmnYeCcKoe BOCNUTaHME:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY U HACTOAILIEMY POCCHMCKOM MAaTEMATUKH,
LEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MAaTEMAaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO ATHUX JOCTHKCHHH B JAPYTMX Haykax W
NPUKIAAHBIX cepax;

2) rpaKgaHCKoe N AyXO0BHO-HPaBCTBEHHOE BOCINNTAaHUE:

TOTOBHOCTBIO K BBITTOJTHCHUIO 00S3aHHOCTEH IpakIaHWHA M PeaTU3alliK €To MpaB,
MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYK-
Typ, SIBJICHUH, MPOIEIYp TPAXITAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TO-
TOBHOCTBIO K OOCYXICHHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM TPHME-
HEHUEM JOCTHKEHUN HAayKU, OCO3HAHUEM BAKHOCTH MOPATHHO-ITUYECKUX MPUHIIUIIOB
B JICATENILHOCTH YUYEHOTO;

3) TpyAoBoe BOoCNUTaHKe:

YCTAaHOBKOM HA aKTMBHOE Y4YaCTHE B PEIICHWU MPAKTUYECKUX 3a7a4 MaTeMaThye-
CKOM HANpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTUYECKOT000pa30BaHMs HA MPO-
TSOKEHUW BCEH JKU3HU IS YCHENTHOW MpodeCCHOHANBHON NEATeTLHOCTH M Pa3BUTHEM
HEOOXOIMMBIX YMEHHUI, OCOZHAHHBIM BBIOOPOM M MOCTPOCHUEM HWHIUBUIYAIBHOU Tpa-
EKTOpHH 00pa30BaHUS U KU3HEHHBIX IIJIAHOBC YYETOM JIMUYHBIX WHTEPECOB M OOIIECT-
BEHHBIX MOTPEOHOCTEN;

4) 3CTeTUYeCKOe BoCnuTaHue:

CHOCO6HOCTI)IO K SMOIMOHAJIbLHOMY MW 3CTCTUYCCKOMY BOCIIPHUATHIO MATECMATHYC-
CKUX OOBEKTOB, 3a/lay, PELIECHUH, pACCYKACHUI, YMEHUIO BUAECTh MAaTEMAaTUYECKUE 3a-
KOHOMEPHOCTHU B UCKYCCTBE;

5) LEHHOCTW Hay4HOTr0 MNO3HAHUS:



OpUEHTAlMEN B AESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS U€JIOBEKa, MPUPOIBI M OOIIECTBa, MOHUMA-
HUEM MaTEeMaTHYECKON HAayKHu Kak c(epbl UEIOBEUECKOM AESITEIbHOCTH, ITANOB €€ pas-
BUTHS M 3HAUUMOCTH ISl PA3BUTHS LMBHIIM3AIMH, OBIAICHUEM SI3IKOM MaTEMaTUKU U
MaTEMaTHUYECKON KyJIbTYpOH Kak CpEACTBOM IIO3HAHUS MMPOBIAJECHUEM IMPOCTEHIIN-
MU HaBbIKaMH UCCJEI0BATEIbCKON AESITENbHOCTH;

6) hrnsnueckoe BocnMTaHue, HOPMUPOBaHME KY/bTYPbl 340P0BbS M3MOLMOHA/IbHOIO
6narononyyuns:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro o0pa3a KU3HU (310pOBOE NUTaHKE, cOaJaHCUPOBAHHBIN PEXUM 3a-
HATHI U OTJbIXa, peryisipHas u3nueckas akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA
pedrexcun, MpU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TAaKOTO K€ IpaBa JpYyroro 4eio-
BEKa,;

7) 3KONIOrMYeCKoe BOCMUTaHME:

OpHEHTallell Ha IPUMEHEHUE MaTEeMaTHYECKUX 3HAHUM I pEIIeHMs 3a7ad
B 00JIACTH COXPAaHHOCTH OKPY>KaroUIed cpeibl, MIIaHUPOBAHUS MOCTYIIKOB U OLEHKH HUX
BO3MO>KHBIX ITOCJIEACTBUI JIJIsl OKpPY’KaloLIeH Cpefbl, 0CO3HAaHUEM TJI00aIbHOIO Xapak-
Tepa 3KOJIOTHYECKUX MPOOJIEM U MYTEH UX PEICHUS;

8) ajanTaumsa K M3MEHSIIOLLMMCS YCIOBUSIM COLIMANIbHOWM 1 NPUPOAHOI Cpefbi:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBUSIX HEONPEIAEIEHHOCTH, TIOBBIILIEHUIO YPOBHSI
CBOEII KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NESITEIIbHOCTh, B TOM YHCIE YMEHUE
YUUTBCS Y APYTHUX JIOJEH, IpuoOpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMH U3 OMbITA APYTHX;

HE0OXOAMMOCTHIO B (POPMHPOBAHNUN HOBBIX 3HAHMM, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM UUCIIE paHEe HE W3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAllMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAMNPEOMETHbBIE PE3YJIBTATHI

B pesynbrare ocBoeHMS MporpaMMBbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydyaroierocs 0yayT copMupoBaHbl METanpeIMETHBIC PE3yJIbTaThI,
XapAKTEPU3YIOLINECS OBJIAJICHUEM YHUBEPCAIBHBIMU MO3HABATEIBHBIMU JIEMCTBUSIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHA JICUCTBUSIMA U YHUBEPCAIbHBIMU PETYJISITUB-
HBIMH JECHUCTBUSIMHU.

No3HaBaTeNIbHble YHMBEPCa/ibHble YUYebHble AENCTBUSA
BasoBble IOrMYecKue AelicTBUSA:

BBIABJIATD U XAPAKTEPHU30BAThH CYHICCTBCHHLIC IPU3HAKU MATEMATUUYCCKUX 00BeK-
TOB, TIOHSTUH, OTHOUIEHUH MEXIY TOHSTHSIMHU, (HOPMYIUPOBATH OMPEACICHUS TMOHS-
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TUW, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUPUKALUU, OCHOBaHUS AJig 0000-
IICHUS ¥ CPABHEHUSI, KPUTEPHUH MPOBOANMOTO aHAIN34,

BOCIIPUHUMATh, (OPMYJIMPOBATH M MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTCIHHBIC

Y OTpHUIIATeIbHBIC, EAMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUSIX, Mpe/Iaratb KPUTECPUH JIsl BhIsIBIIC-
HUsI 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeN1aTh BBIBOJIBI C MCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHI, YMO3AKIIOUEHUI 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTelbCTBa MAaTEMAaTHUYECKUX YTBEpPXKIACHUH (MIpsMble U OT MpO-
TUBHOTO), MPOBOJAUTH CAMOCTOSITEIFHO HECJIOXKHBIE OKA3aTeNbCTBA MATEMaTUYECKUX
(bakToOB, BBHICTpaWBaTh ApTyMEHTAINIO, MPUBOIUTh MPUMEPHI U KOHTPIPHUMEPHI, 000C-
HOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CHIOCOO pelIeHHs] yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHusi, BIOUpaTh HanboJsiee MOIXOIANIUN ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble UccnefoBaTeIbCKUe NeACTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHUS, (HOpMy-
JMPOBATHh BOMPOCHI, PUKCUPYIOIINE POTUBOPEUnE, MpodieMy, CaMOCTOATEILHO yCTa-
HaBJIMBaTh HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3H-
U0, MHCHHE;

MPOBOAMTH 10 CAMOCTOATEIHHO COCTABICHHOMY IUIaHY HECIIOKHBIN IKCIIEPUMEHT,
HEOO0JIBIIOE HCCIIEI0BAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro 0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOi;

CaMOCTOSTEIIbHO (hopMynHpoBaTh 000OIIEHUS] M BBIBOJBI IO pe3yJbTaTaM IIPOBe-
NEHHOTO HAOJIOJEHUS, UCCIEIOBaHUS, OIEHUBATH JOCTOBEPHOCTh MOJIYYCHHBIX pe-
3yJbTaTOB, BBIBOJIOB U OO0OIICHU;

IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEITOJIO-
YKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ nHhopmaLmen:

BBISIBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINH, TaHHBIX,HEOOXOIH-
MBIX ISl peLIECHUS 3a/1a4u;

BBIOMPATH, aHATTU3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETHPOBATEUH(OpMa-
IO PA3IMYHBIX BUOB B (JOPM TIPEICTABIICHHUS,

BEIOMpaTh (hopmy mpecTaBiIeHUs HHOOPMAITUU U WILTIOCTPUPOBATH pelliaeMble3a-
a4l CXEMaMH, TuarpaMMaMH, HHOH TpaduKoi 1 X KOMOMHAITUSIMU;

OIICHUBATh HAJEKHOCTh MHGOPMAIMHN TIO KPUTEPUSIM, TIPEITIOKECHHBIM YIUTEIEM
WM COPMYITHPOBAHHBIM CaAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBepPCaJlbHbIe yl—le6HbIe ,Cl,el‘/'ICTBI/IFIZ
BOCIIPHHUMAThH U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU U II€-
JSIMA  OOIIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIXHU
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NUCHhMEHHBIX TEKCTAaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHHUs 3aJa4d, KOMMEHTHPOBATh
MIOJTYYCHHBINA PE3yJIbTAT;

B X0Jie¢ OOCYXKICHHSI 3a[]aBaTh BOIIPOCHI MO CYIIECTBY O0OCYKIAaeMOW TEMBI, MPO-
OnemMBbl, perraeMoi 3a/a4yu, BBHICKA3bIBAaTh MJICH, HAIICJICHHBIC HA MOUCK PELICHHs, CO-
MIOCTaBIISITh CBOU CYXKJEHHS C CYKICHHUSIMH JAPYTUX YYACTHUKOB TUAIIOTa, OOHAPYKHU-
BaTh pazlIM4Me M CXOJCTBO MO3UIIHA, B KOPPEKTHON Popme HopMynrpoBaTh pa3HOTra-
CHIsl, CBOU BO3PaKCHUS;

MPEJICTaBIATh PE3yNbTaThl PEUICHHUs 3a7aud, SKCIIEPUMEHTa, UCCIIEIOBAHUS, MIPO-
€KTa, CAMOCTOSTEIHFHO BHIOMPATh (hOpMAT BHICTYIUICHHS C YUETOM 3ajad Mpe3eHTaIuu
¥ 0COOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTeMaTHIECKUX 3a71a4;

MPUHUMATDH 11€7Thb COBMECTHOM AESITENbHOCTH, IJIAHUPOBATh OPTaHU3AIMIO COBME-
CTHOM paboThl, paclpenessTh BUIbI padoT, JOrOBApUBATHCS, 00CYXIaTh MPOIIECCH pe-
3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYIIIOBLIX (popMax paboThl (0OCYKIeHUSI, 0OMEH MHEHUSMU, MO3-
TOBBIC IITYPMBI U JIPYTHUE), BBHITTOJHITH CBOIO YacCTh pabOTHl M KOOPJAWHHUPOBATH CBOU
JENUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KA4e€CTBO CBOETO BKJIaJa B OOIUI
MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aHUMOICHCTBHS.

PerynaTuBHble YHUBepCasibHble y4YebHble AeNCTBUS
CamoopraHmsauusa:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, ajJrOpPUTM pelIeHus 3a1adyd (WM €ro 4acTh),
BBIOMPATH CIIOCOO PEIICHHS ¢ YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXK-
HOCTEU, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN ¢ YUETOM HOBOW MH-
dbopmanuu.

CaMOKOHTpO/b:

BJAJIeTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISl Ipolecca U pe3yjbTara pe-
LIEHUS] MAaTEMaTUYECKOH 3a]1a4H;

OPENBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUH 3aJa4d, BHO-
CUTb KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAMIEHHBIX OLIM-
OOK, BBISIBJICHHBIX TPYJAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA NESITEIBHOCTH MOCTABICHHON LEIU U YCIIO-
BUSIM, OOBSICHSTh IPUUMHBI JOCTHXKEHUS WM HEIOCTHKEHUS 11eJIM, HaXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NMPEAMETHDIE PE3YJIbTATDI

[IpenmeTHbIe pe3yJbTaThl OCBOEHUS MPOTPAMMBI MO MAaTEMATUKE MPEACTABIICHBI
1o rojilaM 0Oy4eHHs B CIEAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTB U CTATUCTUKAY.



PABOYAA NMPOIrPAMMA YUHEBHOI O NMPEOAMETA «MATEMATUNKA» B 5-6
K/TACCAX

COLEP>XAHWE OBYUEHUNA 5 K/TACC

HaTypasibHble uncna u Hynb

Harypansnoe umcnmo. Psg marypambnbix uucen. Yumcmo 0. M3oOpakenwe Harty-
pabHBIX YHCENI TOYKAMHU Ha KOOPAUMHATHOU (YMCIIOBOM) MPSIMOH.

[To3unmonHasa cucreMa cuuciaeHusa. PuMckas Hymepanus Kak IMpUMEpP HEMO3HIIU-
OHHOU CUCTEMBI CUUCIICHUs. [lecaTHdHas cucteMa CUUCIICHHUS.

CpaBHeHUE HaTypalbHBIX YHCEJ, CPABHEHHUE HATypalbHBIX YHCEI C HYJIEM.
Crnioco0bl cpaBHeHUs. OKPYTJICHUE HATYPAIbHBIX YUCEN.

CroxeHne HaTypaJlbHbIX YUCEJl, CBOMCTBO HYJIA IPH CI0XKEHUU. BplunTtanue kak
nercTBre, o0paTHOE CIOKEHHIO. YMHOXKEHHUE HATypajbHbIX YHCEN, CBOMCTBA HYJIS U
€AUHULIBI TIpU yMHOXKeHUU. [leneHue kak neiicTBue, oopaTHoe ymMHOkeHHI0. Komro-
HEHTHI ICUCTBUM, CBA3b MeX Ay HUMHU. [IpoBepka pe3ynbpTaTa apuPpMeTuuecKoro AehcT-
Bus. [lepeMecTuTenbHOE U COYETATENIHPHOE CBOMCTBA (3aKOHBI) CIOKEHUS U YMHOXKCHHUS,
pacrnpeienuTeIbHOEe CBOUCTBO (3aKOH) YMHOKEHHS.

Ucnonb3oBanue OykB Jjisi 0003HAUYEHUS! HEU3BECTHOIO KOMIIOHEHTA M 3allUCH
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu v KpaTHBIE YKCIIA, Pa3JIOKEHUE Ha MHOXKUTENU. [IpocThie U cocTaBHBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

Crenenb ¢ HaTypaldbHBIM MOKa3aTEJIEM. 3allMCh YKCIIA B BUAE CYyMMBbI pa3psaIHbIX
CJIaraeMblX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBITIOJTHEHUA JIecTBUNA. VC0/Ib30BaHNE MPU BBIYUCICHUSIX MEPEMECTUTEIBHOTO U CO-
YETaTeJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHMSI U YMHOKEHUS, paCIpeIeIUTeIIbHOTO CBOM-
CTBa YMHO>KEHHSI.

Apobu

[Ipencrasienue o ApoOU Kak crocoOe 3amucH 4acTu BeUUUHbI. OOBIKHOBEHHBIE
npobu. IlpaBunbHblE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMENIaHHOW ApoOHM B BHUAEC HENMPABWJIHHOW APOOHM W BBIJICJICHUE IE€JIOM YacTH 4YHCIIa
U3 HempaBuibHOM npobu. M3o0paxeHue apoOell TOUKaMH Ha YHUCIOBOM mpsiMoil. Oc-
HOBHOE cBOMCTBO apodu. Cokparenue npooeit. [IpuBenenne npodu Kk HOBOMY 3HaMe-
Hatento. CpaBHEeHHE TpoOeH.

CrnoxeHue M BblYMTaHHUE ApoOel. YMHOXKEHUE U AejeHue Ipobeii, B3auMHO- 00-
patHbie Apoou. HaxoxaeHre yacTy 1eJI0ro U 1eJI0To M0 €ro YacTH.

Hecatuunas 3anuck npodeit. [IpencraBienue aecaTuuHON ApoOU B BHUJIE OOBIKHO-
BeHHOU. M300paxeHue NecATUYHBIX IpoOeil TOYKaMHu Ha 4yuciaoBoi mpsimoil. CpaBHe-
HUE JECATHYHBIX APOOEH.

Apudmerrnueckue AEHCTBUS C JECATUUHBIMU JIpoOsiMu. OKpyTrieHUEe eCITUIHBIX
Jpo0eii.



PeLlieHVe TEKCTOBbIX 3aa4

Pemenne TeKCTOBBIX 3a7ad apuPMETHYECKUM criocoOom. Permenue mormueckmx
3amay. Pemenue 3amau mepeboOpoM BceX BO3MOXKHBIX BapuaHTOB. lMcrmosb3oBaHue
IIPU PEILICHUU 3aj1a4 TabJIUIl U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSA3BIBAIOIINAE BEJIMYUHBI: CKOPOCTb,
BpEeMsi, paCCTOSTHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb. EJIMHUIIBI U3MEPEHHS: MACChl, 00b-
€Ma, LIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXKAY €AMHULIAMHA U3MEPEHUS Ka-
JKJIOW BEJIUYUHBL.

Pemenre oCHOBHBIX 33124 Ha APOOH.

[IpencraBiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOUYATHIX JUATPAMM.

HaFI'IFI,EI,HaFl reomMeTpund

Harmsimaple npencraBieHus 0 Gurypax Ha IJIOCKOCTH: TOYKA, MPsSMasi, OTPE3OK,
JIy4, yroJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsMoun, oCcTpsIid, TyIIon
Y Pa3BEPHYTHINA YTJIBI.

JInnHa OTpe3Ka, METPUYECKHUE €IMHUIIBI JUIMHBL. JIIMHA JIOMaHOW, IEPUMETP MHO-
royrojpHuKa. M3mepeHue u nocTpoeHue yrioB ¢ IOMOIIBIO TPAHCIIOPTUPA.

Harnsaaele mpeacraBienuss o Gpurypax Ha IJIOCKOCTH: MHOTOYTOJIBHHUK, MPSIMO-
YTOJBHUK, KBAJPAT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3o0paxenue Guryp, B TOM uncie Ha kieryaToit Oymare. [loctpoenue koHpuUry-
panuit U3 yacted mpsiMoii, OKPYKHOCTH Ha HEJIMHOBAaHHOM U KieTyaToil Oymare.cnosnb-
30BaHHUE CBOMCTB CTOPOH U YTJIOB MPAMOYTOJbHUKA, KBaJapaTa.

[lnomane OpsAMOYTroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABIICHHBIX U3 MPSIMOYIOJIb-
HUKOB, B TOM 4ucie (GUryp, u3o0paxEHHbIX Ha KieTdaTor Oymare. EquHuIb uzmepe-
HUS TUIOIIAIH.

Harnsiaaple mpeacTaBieHusi 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOJIbHBIN Ta-
paienenunes, Kyo, MHOrorpanHuku. M3o0pakeHre NpOCTEUIINX MHOTOTPAHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mojelieii MHOTOTPAaHHUKOB (13 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JAPYTHX MaTEPHAJIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauipl nuamMmepenus oobéMma.

6 K/1ACC

HaTtypanbHble uncna
Apudmernueckne NEeHCTBHSI ¢ MHOTO3HAYHBIMUA HATypaJlbHBIMU YHClIaMd. Yucio-
BbI€ BBIPKEHMUSI, MOPSOK JEHCTBUMN, NCIIOIb30BaHNE CKOOOK. Mcroap30BaHne Py BbI-
YUCJICHUSAX MEPEMECTUTEILHOIO U COUYETATEbHOTO CBOWMCTB CIIOKEHUS M YMHOMXEHUSI,
pacrpeaeauTeNbHOTO CBOMCTBA YMHOXKEHUS. OKpYTJI€HUE HAaTypalbHbIX YHCEL.
Jlenutenu u KpaTHBIC YUCIIA, HAMOOJBITUI OOIIUI TeTUTETh U HANMEHbIIIEE 0011Iee
KpaTtHoe. [[enuMocTh CyMMBbI U IPOU3BEAEHUS. [eleHne ¢ OCTaTKOM.



[pobn

OOGbIKHOBEHHAs APOoOb, OCHOBHOE CBOMCTBO ApOOH, COkpalieHue apoobeit. CpaBHe-
HUE U yHopsaouuBaHuE npobOeil. Pemienme 3amad Ha HaAXO0XKACHHE YaCTHOT IIEJO-
ro W LeJoro mno ero 4yactu. JpoObHoe 4mcio Kak pe3yapTaT neieHus. IIpencraBieHue
JECATUYHOU JpoOM B BHJE OOBIKHOBEHHOW APOOM U BO3MOXHOCTH MPEJCTaBICHUS
OOBIKHOBEHHOU NIpoOU B BUAC JACCATUIHON. JlecsITHUHbIE TpOoOH M METpUYECKasi CHUCTe-
Ma Mep. ApudmeTuyeckue ACHCTBUS W UYUCIOBBIE BBIPAKEHUSC OOBIKHOBEHHBIMU
U JECATUYHBIMU JPOOSMHU.

OtHotenue. Jlenenue B JaHHOM OTHoleHnU. Macmra0, nponopuust. [Ipumenenune
MIPOTIOPLIHN HPH PEIICHUH 3a]a4.

Ilonatue npoueHra. Beraucnenue mpoueHTa OT BEIMYMHBI M BEIUYMHBI 1O €€
NPOLIEHTY. BhIpakeHne MpOIEHTOB ACCATUUYHBIMU JIpoOsMH. Pemienue 3agad Ha mpo-
LEHTHI. BhIpakeHne OTHOLIEHUS BEIUYHH B IIPOLICHTAX.

[MonoXXuTenbHbIE U oTpuuaTesnibHbIE YNC/1a

[TonoxurensHble U OTpULATENbHBIE uKcaa. Llenplie uncima. Moayns 4ucia, reo-
MeTpHUYecKasi MHTEepIpeTaus Moayis yucia. M300paxeHue dyncen Ha KOOPAMHATHOM
npsiMoi.  YucioBble npoMmexyTku. CpaBHeHHE uucen. ApupMeTHdYecKhe JelCTBUSC
ITOJIOKATENIBHBIMU M OTPULIATENBHBIMU YUCIAMU.

[IpssmoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOoOpIMHATBI TOUKM HA IIJI0C-
KocTH, abcuucca u opauHara. [loctpoeHne Todyek U pUryp Ha KOOpAMHATHOM IIOCKO-
CTH.

ByKBeHHbIe BbIpaXXeHWs

[Ipumenenue OyKB Ui 3allUCH MAaTEMATUYECKUX BBIPAKEHUN U NPEJIOKEHUM.
CpoiicTBa apu(pMETHYECKUX NEHCTBUN. ByKBEHHbBIE BBIPAXKEHUS U UYHCIOBBIE MTOJACTA-
HOBKU. DyKBEHHBIE pPaBEHCTBA, HAXOXKIEHUE HEU3BECTHOIO KOMIIOHEHTa. DOpMmylIbl,
dbopmysbl IEpUMETpa U TUIOMIATN MPSMOYTOJIbHHUKA, KBajpaTa, 00bEMa mapasuiesiernnu-
neja u Kyoa.

PellleHNe TEKCTOBbIX 3afiad

Pemenne TeKCTOBBIX 3a7auy apu(pMETHUYECKHUM crocoOoM. PerneHue Joruyeckux
3aja4. Pemenue 3a1a4 nepeOOpOM BCEX BO3MOMKHBIX BApUAHTOB.

Pewmenue 3ana4, coneprKalux 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIMYMHBI: CKOPOCTD,
BpEMS1, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIBLHOCTD, BpEMS, 00BEM
pa®oThl. EnquHuUIBI M3MEpeHHs: Macchl, CTOMMOCTH, PAaCCTOSIHUS, BPEMEHU, CKOPOCTH.
CBs13b MEXKIy EAMHULIAMYU U3MEPEHUS KAXKI0N BEITNYUHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLIEHWEM, MPONOPLUOHAIBHOCTBIO BEJIWYMH,
MPOLIEHTAMM; PELIEHUE OCHOBHBIX 337]a4 Ha JPOOU U MPOLEHTHI.

OneHka U NpUKHJIKA, OKpYyTJIeHHe pe3yibTata. CocTaBieHne OyKBEHHBIX BbIpaXKe-
HUU I10 YCJIOBUIO 3aJ1a4u.

[IpencraBneHure AJaHHBIX C MOMOUILIO Tabmuil U Auarpamm. Crondyateie Auarpam-
MBI: YTEHHE U ITOCTPOCHUE. UTEHNE KPYTOBBIX IHArPaMM.



HarnagHas reomeTtpusa

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3O0K,
Jqyd, YroJi, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KpYT.

B3anMHOE pacrosiokeHue IBYX INPSMBIX Ha IUIOCKOCTH, MapaulesIbHbIE MPSMBIE,
NEPICHANKYJIISIPHBIE NpsAMbIE. MI3MEpeHne pacCTOSHUI: MEX Ty ABYMsI TOUKaMH, OT TOUYKH
J10 MIPSIMOM, JUIMHA MapIIpyTa Ha KBapaTHON CETKeE.

N3mepeHne 1 MOCTPOCHHUE YIJIOB € MOMOIIBIO TPAHCIIOPTHPA. Buabl TpeyroabHU-
KOB: OCTPOYTOJIbHBIHN, MPSIMOYTOJbHBIN, TYNOYTOJbHBIN, paBHOOCIPEHHBIN, PaBHOCTO-
pOHHUI. YeThIpEXYTONBHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [IpsIMOYyTronbHUK, KBAaApAT:
UCITOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AHaroHaneu. M300pakeHne reoMeTpudecKux
¢uryp Ha HEITMHOBaHHOM Oymare C HCIOJIb30BAaHUEM ILUPKYJIsl, JTUHEUKH, yrOJIbHUKA,
TpaHncnoptupa. [loctpoenus Ha kiaeT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3MepeHue miouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHne JUIMHbBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpus: LIeHTpaabHas, OCeBask U 3€pKajibHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsaaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, map U chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3anue Moenen
IPOCTPAHCTBEHHBIX (pUryp (13 6ymaru, IpOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

[Tonstue o0béMa, eTMHUIBI U3MEpEeHUsT 00bEMa. OOBEM MPSAMOYTOJBHOTO Mapa-
Jenenurena, Kyoa.

NMPEAMETHbBIE PE3YJIbTATDI

[IpeameTHBIC pe3yIbTaThl OCBOECHUS IPOrPaMMbl y4eOHOTO Kypca K KOHIy o0yde-

HUS B 5 KJ/lacce:
Ywncna n BblYUCIeHUSA

[TonumMaTe U MPaBWIBHO YHOTPEOJSITH TEPMHHBI, CBSI3aHHBIE C HATypalbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAIOYMBATH HATYpaJIbHbIE YKCJIA, CPABHUBATH B MPOCTEUIIMX
city4yasix OOBIKHOBEHHBIE IPOOU, IECATUUHbBIC TPOOH.

CoOTHOCUTBH TOUKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YUCJIOM M W300pakaTh HATypajdbHBIC YHCIA TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM)
IIPSMOM.

Breimonuare apudmernyeckue NEUCTBUS C HATYypalbHBIMU YHUCJIAMHU, C OOBIKHO-
BEHHBIMU JPOOSIMH B IPOCTEHIIINX CITydasx.

BrINoMHATE IPOBEPKY, TPUKUIKY PE3YIbTATA BEIYUCICHUIA.

OKpyIJIsSITh HaTypaJibHbIE YHCIIA.

PelLlieHVe TEKCTOBbIX 3aja4



Pemath TekcTOBBIEC 3a7aui apUPMETHUECKUM CIIOCOOOM M C TIOMOIIBIO OpPraHU30-
BaHHOTO KOHEYHOT0 IIepedopa BCeX BO3ZMOXKHBIX BAPUAHTOB.

Pematp 3amaum, coneprkalye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUMUMHBI: CKOPOCTb,
BpEMs, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBbI, TaOJIUIbl, 0003HAYEHUS MIPU PELICHUU 3a-
Jau.

[Tosb30BaThC OCHOBHBIMU €IMHULIAMH HM3MEPEHUS: LIEHBI, MACChl, PACCTOSHUS,
BPEMEHU, CKOPOCTHU, BBIPAKATh OHHU €IMHUIIBI BETUYMHBI YEPE3 IPYTHUE.

W3Bnekarb, aHAIM3UPOBATh, OLIEHUBATh UHPOPMALHIO, IIPEICTABICHHYIO B Ta0IM-
1€, Ha CTOJ0YaTON AuarpaMMe, MHTEPIPETUPOBATh NPEICTaBICHHbIE TaHHBIE, UCTIOb-
30BaTh JJAHHBIE MPU PEIIEHUH 3a/a4.

HaFI'IFI,EI,HaFl reomMeTpumsd

[Tonb30BaThCA r€OMETPUUECKUMH NOHATUAMU: TOUKA, IpsiMasi, OTPE30K, JIy4, yToJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTE IpUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOLIUX (OpMY HU3YyUeH-
HBIX TEOMETPUYECKUX PUTYD.

Mcnonp30BaTh TEPMHUHOJIOTHIO, CBSA3AHHYIO C YIVIAMH: BEPLIMHA CTOPOHA,C MHO-
TOyTOJIbBHUKaMU: YroJjl, BEpIIMHA, CTOPOHA, TUAroHallb, ¢ OKPYKHOCTBIO: paauycC, Aua-
METp, LIEHTP.

N300paxxaTh U3y4eHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOW U KJIETYATOM
OyMmare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKU.

HaxoauTts JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C ITOMOILIBIOJIMHEN-
KM, CTPOUTB OTPE3KH 3aIaHHOM JITTMHBL, CTPOUTH OKPYKHOCTbB 3a/IaHHOTO paguyca.

Hcrnons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYIOJIBHUKA, KBajgpaTa JUIsl UX I10-
CTPOEHUS, BBIYMCIICHUS IIIOIAIA U IEPUMETpA.

BobruncnsaTe nepuMeTp M IUIOLAAb KBajparta, MpsIMOYTOJbHHMKA, (UIYp, COCTaB-
JICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM uucie (Guryp, n300paxk€HHbIX Ha KiieTyaTon Oyma-
re.

[Tonb30BaThCd OCHOBHBIMM METPUYECKHUMH €IMHHMIIAMU MU3MEPEHUs JUIMHBI, IJI10-
1[a/11; BBIPAXaTh OJIHU €MHULbI BEJIMUMHBI Yepe3 IpyTrHe.

Pacno3naBate mnapasuienenunen, KyO, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHNUs, HAXOAUTh U3MEPEHUS Napajuieenunena, Kyoa.

Boruucnate 00bEM KyOa, mapajienenurneia no 3aJaHHbIM U3MEPEHUSM, MOJIb30-
BaThCS €AMHUIIAMU U3MEpPEHUs: 00bEMa.

PemaTe HecOXKHBIE 33/1a4M HA U3MEPEHUE T€OMETPUUYECKHUX BEJIMUMHB MPAKTHYE-
CKHUX CUTYalHsIX.

[IpeameTHBIC pPe3yIbTaThl OCBOSHUS IIPOrPaMMbl y4eOHOTO Kypca K KOHITy 00yde-
HHS B 6 K/lacce:
Ywncna n BbIYUCNEHUSA
3HaTh ¥ TIOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMHM BUIAMHU YHCEI U CIIOCO-
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0aMu UX 3aIMCH, EPEXOAUTD (€CITU 3TO BOZMOKHO) OT OAHON (POPMBI 3allUCH YHCIIa K
JIPYTOH.

CpaBHUBATH U YIIOPSIIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CPaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BoInonHsTh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apudMeTUIeCKUe AeUCTBUS
C HATYpaJbHBIMU U LIETBIMU YUCIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMH, TIO-
JIOKUTEIIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMM.

Bpruncnsate 3HaUEHUsI YUCITOBBIX BBIPAXKEHUM, BBITIOJIHATH PUKUJIKY U OLIEHKY pe-
3yJbTaTa BBIUUCICHUMN, BBITIOJHATh MPEOOpPa30BaHUsI YMCIOBBIX BBIPAKEHUU HA OCHOBE
CBOMCTB apU(PMETUUECKUX JICHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJIWHATHOW MPAMON C COOTBETCTBYIOIIUM €{ YUCIIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJIUHATHOM MPAMON, HAXOUTh MOIYJb YHCTA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHON CUCTEME KOOPJIMHAT C KOOPAWHATAMH 3TOU
TOYKH.

OprFJBITB OCJbIC YHNCJIa U JCCATUYHBIC ,Hp06I/I, HaXOIUTb HpI/I6JII/I}K€HI/IH YHCCII.
Uncnosble 1 6yKBeHHbIe Bblpa>XeHNA

[Tonumatp 1 ynoTpeOsATh TEPMUHBI, CBA3aHHbBIE C 3aUChIO CTEIIEHU YUCIIa, HaXO-
JUTh KBaJpaT U KyO yucia, BBIYUCIATh 3HAYEHUS] YUCIOBBIX BBIPAXKEHUH, CONEPKAIINX
CTEIICHH.

[lonb30BaTbCAd MpU3HAKAMU JAEIMMOCTH, PACKIAIbIBaTh HATypaJIbHBIE YHCJIa Ha
MPOCTHIE MHOKUTEIH.

[Tonb30oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Hcnonb3oBaTh OYKBBI JIJIs1 0003HAUYEHUSI YHMCEI MPU 3alMCH MAaTEMaTUYECKUX BbI-
pakeHUM, COCTAaBIIATh OYKBEHHbIE BBIPAXXEHUS U (POPMYJIbl, HAXOAUTH 3HAYEHUs OyK-
BEHHBIX BBIPAKEHUH, OCYILECTBIISISI HEOOXOIMMBbIE MOJICTAHOBKU U ITPE0OPa30BaAHUS.

HaxonuTs HEW3BECTHBIN KOMIIOHEHT PABEHCTRBA.
PelleHMe TEKCTOBbIX 3ajay

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4U APUPMETHIECKUM CITIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIICHHWEM, MPOMOPIIMOHATHLHOCTHIO BEIIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 3a7a9d HA JPOOH U TPOIICHTHI.

Pemate 3amaun, cogeprkanie 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMUMUHBI: CKOPOCTD,
BpEMsl, pacCTOsIHUE, IIeHa, KOJTUYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpEMsl, 00b-
éma paboThl, UCTIONB3YS apuPMETHIECKUE IEUCTBHS, OLICHKY, MPUKUAKY, TTOJIb30BATHCS
CIMHHUIIAMHU U3MEPEHHUS COOTBETCTBYIOIITUX BEIMYHUH.

CocTaBnsaTh OyKBEHHBIC BBIPQKCHUS 110 YCIIOBHUIO 3a1aun. M3Bnekats nadopmariuro,
NPE/ICTaBIICHHYIO B TA0JIMIIaX, HA JIMHEWHOM, CTOI0YaTON UM KPyrOBOW AMarpaMmax, uH-
TEPIPETUPOBATH MIPEICTABICHHBIC JaHHBIC, UCITOIH30BATh JaHHBIC IPU PEIICHUH 3a/1a4.

[IpencraBisaTh HHPOPMAIUIO C TTOMOIIBIO TAOJHNII, TUHEHHON M CcTOI0YATON IHa-
rpaMM.

Harﬂﬂ,ﬂ,Haﬂ reomMeTpus

[IpuBoANTH TIPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHUPA, UMEIOMNX (opMy H3ydeH-

HBIX TEOMETPUYECKUX TIOCKUX M MMPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX U CHM-
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METPUYHBIX QUTYP.

N300pakaTh ¢ MOMOIMIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOW U
KIeT4aToi Oymare M3y4eHHBIC TUIOCKHE T€OMETpHUYecKue (GUTyphl M KOH(UTYpAIHH,
CUMMETPHUYHBIC (PUTYPHI.

[Tonp30BaTHCA TEOMETPUUECKUMH TTOHSATHUSIMH: PABEHCTBO (DUTYp, CUMMETPHS, HC-
II0JIb30BaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C CUMMETPHUEN: OCb CUMMETPHH, LIEHTP CUM-
METPHHU.

Haxoaute BeMM4UHBI YTI10B U3MEPEHUEM C TIOMOIIBIO TPAHCTIOPTUPA, CTPOUTH YTJIbI
3aIaHHON BEJIMYMHBI, [10JIB30BaThCA P PEIIEHUU 3a7a4 ITPalyCHOM MEPOU YIJIOB, pac-
MO3HABATH HA YEPTEKAX OCTPBIM, IPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBI.

Bpruncnsate MIMHY JIOMaHOM, NIEPUMETP MHOTOYTOJIBHUKA, MOJIb30BATHCS €IWHU-
aMH{ U3MEPEHHUS JJIMHbBI, BBIPAXaTh OJHU €IUHULIBI U3MEPEHUS JJIMHBI YePE3 APYTHE.

Haxonute, ncnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS TOY-
KaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJAPaTHOU CETKE.

Beruucnars miomaas GuUryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB, UCIOJIL30BaTh
pa3OueHne Ha MPSMOYTOJIbHUKHU, Ha paBHbIC (UTYPHI, TOCTPAUBAHUE /10 MPSIMOYTOJb-
HUKA, TOJb30BAaThCS OCHOBHBIMM €JIWHUIIAMU W3MEPEHUS IUIOIIAAM, BBIPAXaTh OIHU
€IUHULBI U3MEPEHUS TUIOIIAAN YEePE3 IPYTHE.

Pacnio3naBaTh Ha MOAEINSIX U M300pAXKEHUSIX TUPAMUTY, KOHYC, LIWJIMHP, UCTIOJIb-
30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0paxkats Ha KjieTUaTOM Oymare npsMOyToJIbHBIM Mapaliyieaenumne/.

Boruuciate 00bEM NpSIMOYTOJIBHOTO Napajuiesienunena, Kyoa, moiab30BaTbcs OcC-
HOBHBIMH €IMHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HeciiOXHBIE 3a/1a4M HA HAXOXKJICHUE TEOMETPUUECKUX BEJIIMYUH B MTPAKTHU-
YECKUX CUTYAIUSX.
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TEMATUNYECKOE NMNJTAHNPOBAHUE 5 KJTACC

CTBHA C HATYPAJIbBHBIMHU
9K CIIaMHA

Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
Harypanbnasie uncna. [eii- 43 JlecsaTuuHas cucre- UuTtaTb, 3anmcblBaTb, CPaBHMBATL HAaTypalbHbIC YHCIIA;

Ma cuuciieHus. Psan
HATypaJIbHBIX Y-
Ccelnl.

HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue, OKpyT-
JIEHWE HATYypalbHbIX
yucen. Apupmern-
YyecKHue JeHUCTBUSA

C HATypaJIbHBIMU
yuciaamu. CBoMCTBa
HYJISI [IPY CJIOKEHUH
Y YMHO>KECHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

npegnaratb 1 06Cy>XaaTb CNOCO6bI yIOpsI0YUBaHMS YHCEIL.
N306paxkaTb KOOpIUHATHYIO MPSMYI0, 0TMeYaTb yKcia ToY-
KaMU Ha KOOPAUHATHOM NPSIMOM, HAXO0AUTb KOOpAUHATHI TOY-
KH.

ccnefoBaTb CBOICTBA HATypaibHOTro psaaa, uncen 0 u 1

IIPU CJIOKEHUU U YMHOXKEHUU.

icnonb3oBaTb NPaBUMIO OKPYTIIEHHS HATYPAIbLHBIX YMCEL.
BbINOHATL apnMeTUHECKNE AENCTBUS ¢ HATYypaIbHBIMU
yuciaaMu, BbIYUCNATb 3HaYEHUS YUCIIOBBIX BBIPAKEHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anucbiBaTb NPOU3BCACHUC B BUAC CTCIICHU, YNTATb
cTerneHu, UCNoMb30BaTb TEPMUHOOMNIO (OCHOBAaHUE, ITO-
Ka3arelib), BbIYUCNATb 3HAYEHUA CTeNEHEN.

BbINOHATL NPUKNAKY U OLEHKY 3HAYEHHI YUCIOBBIX BHIPa-
KEHHiA, NpeanaraTb U NPUMEHSATb NPUEMbI MPOBEPKMBLIUKC-
JICHUM.

Mcnonb3oBatb NP BbIYNC/TIEHUAX TICPEMECTUTEIIBHOC U CO-
YyeTaTelIbHOE CBOMCTBA CIO0KEHUS U YMHOKEHHUS, paclpeaelin-
TEJIEHOE CBOMCTBO YMHOXEHUs; (DOPMYNMNPOBATH
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IIepemectuTenpHOE
Y COUYETATEIBHOE
CBOICTBA CJIOKECHUS
Y YMHOXEHUs, pac-
MPEJETUTEIIBHOE
CBOMCTBO YMHOX€E-
HUSL.

Jemurenu u kpar-
HBIC YHCIIA, pa3-
JIOKEHUE YHCIIaHa
MHOKUTEU.
Henenue

¢ ocratkoMm. IIpocteie
Y COCTABHBIE YHCIIA.
[Tpu3Haku nenumo-
cTH Ha 2, 5,

10, 3, 9.

Crenens ¢ HaTy-
paJIbHBIM ITOKa3aTe-
seM. YUCoBbIE BbI-
PaXXEeHUST; HOPSAOK
nencTeuil. Perenue
TEKCTOBBIX33/1a4 Ha
Bce apupmMeTuye-
CKHE

N NPUMEHATL NPaBW/a mpeodpa3oBaHMs YHUCIOBBIX BhIpaKe-
HUI Ha OCHOBE CBOMCTB apupMeTHueckux Aeictauii.Iccneno-
BaTb YMCIIOBBIC 3aKOHOMEPHOCTH, BbIABUraTb N 060CHOBbI-
BaTb r1mnoTesbl, POPMYNMPOBaTb 0606LEHNA NBLIBOAbI 110
pe3yJibTaTaM NPOBEIEHHOTO UCCIIEIOBAHUS.

dopmynmpoBaThb ONpeaeneHNs aenuTens u KpaTHOTO,
Ha3blBaTb AEIUTENN U KpaTHBIC YKCIIa; Pacno3HaBaTb
NPOCTHIC U COCTaBHBIC YKCIIa; (POPMY/INPOBATL N NPU-
MEHATb NPU3HaKW neauMocT Ha 2, 3, 5, 9, 10; npume-

HATb /ITOPUTM pa3I0kKEHHS YUCIIA HA IPOCTHIE MHOXKHU-
TeJI; HAXOANTb OCTAaTKU OT ACJIEHUS U HEITOJIHOEYaCTHOE.
Pacno3HaBaTb UCTHUHHBIC U JIO)KHBIC BHICKA3bIBAaHUS

0 HaTypalbHEIX Yuclax, MPUBOAUTbL NPUMEPLI 1
KOHTPIPUMEDPHI, CTPOUTb BbICKa3bIBaAHUSA 1 OTPULIAHUSBBICKA-
3bIBAHHMI O CBOMCTBAX HATYPaJbHBIX YUCEIL.

KoHCTpynpoBaTb MaTemMaTU4ecKume npeaioXkeHns

C MIOMOILBIO CBA30K «H», KUIU», KECIH. .., TO... M.

PeluaTb TexcToBbIe 3aa4n apuhMETUIECKUM CIOCOO0M, UC-
N0J/1b30BaTb 3aBUCUMOCTW MEXAYy BEIIMYMHAMHA (CKOpOCTB,
BpEMsI, PaCCTOSIHUE; IIEHa, KOJIMYECTBO, CTOMMOCTD U JIp.): aHa-
/IN3MPOBaTb U OCMbIC/INBATb TEKCT 3a1a4uu, Nepedopmynu-
poBaTb ycioBue, U3B/IEKaTb HEOOXOAUMBIE JaHHKIE, YCTa-
HaBNMBATh 3aBUCUMOCTH MEXIY BEIUUYUHAMHU, CTPOUTD JIOTH-
YECKYIO LIETIOYKY PACCYKICHUM.

MopgennpoBaTb xoj pelieHust 3aa4u ¢ MOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

MNpnBOAUTD, pa3bupaTb, OLEHNBATD pa3IMYHbIC PEIICHUS,
3aMKCH PEIICHUH TEKCTOBBIX 3a/1a4.

KpPUTUYECKM OLIEHMBATb HOMYYeHHBIH Pe3ybTar,
OCYLLIeCTBNATb CaMOKOHTPOJIb, TIPOBEPSIST OTBET Ha
COOTBETCTBHEC YCIOBHUIO, HAXOAUTb OIIMOKH.

PeluaTb 3ama4n ¢ moMoIIbio epedopa BCeX BO3MOKHBIX
BapHUaHTOB.

3HAKOMUTbLCS C UCTOPMEN pasBuTus apu(METUKH

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUUYECKUE
CIUHULIBI
VM3MEpPEHUS JJITUHBI.

OKpyX HOCTb U KpYT.

IIpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
W3mepeHnne yrios.

PacnosHaBaTb Ha uepTexax, puCyHKax, OMuCbIBaTb,
UCIIONB3Ys TEPMUHOJIOTHIO, K N300paXKaTb ¢ TOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, IOMaHY10, OKPY>KHOCTb.

Pacno3HaBaTb, NPUBOANTL MPUMEPbl 00BEKTOB PeaTbHOTO
MUpa, UMEIoIUX (popmMy N3ydeHHBIX GUryp, OLLEHUBATb Ux
JIMHENHBIE pa3MepHI.

Mcnonb3oBaTh uHEHKY U TPaHCIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: U3MEPATb ITTMHY OTPE3Ka,
BEJIMYMHY yria; CTPOUTb OTPE30K 3aJJaHHON JUTUHBI, YTOJI,
3aIaHHOM BeIMYMHBI; OTK/1aAbIBaTb IIUPKYJIEM paBHbIC
OTpe3KH, CTPOUTb OKPY>KHOCTh 3aJITaHHOTO pajuyca.
N306paxkaTb koHGUTYpaLiyi T€OMETPHUYSCKUX (DUTYP

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIeTYaToM OyMare; NpeanaraTb, ONUCbIBaTb M 06CY)KAaTb
CNocobbl, aNIrOPUTMbI IOCTPOCHHUSI.

Pacno3HaBaTb 1 N300paXkaTb Ha HETMHOBAHHOMN U

15



[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare NpsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
yTIIbl; CPABHUBATb YTJIbI.

BbIUMCAATL [UIMHBI OTPE3KOB, JOMAHBIX.

NMoHMMaTb N NCNONb30BaTb npum peLeHnn sagay 3aBu-
CUMOCTU MEX Iy EAMHULAMU METPUYECKON CHCTEMBIMED;
3HAKOMUTbLCH ¢ HEMETPUYECKUMHU CHCTEMaMU Mep; Bbl-
paXkaTb JUIMHY B Pa3JINYHBIX €IMHUIAX U3MEPEHUS.
WcecnepoBaTh Gurypsl 1 KOHPUTYpauu, UCTIOAb3YSIUUA]-
POBBIE PECYPChI

OOBIKHOBEHHBIE JPOOH

48

HpoOsb. [IpaBuiibHBIC
1 HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cno)xeHue U BBIYHU-
TaHUE OOBIKHOBCH-
HBIX apobeit. Cme-
HIaHHASAPOOh. Y M-
HOXKCHUE U JICTICHUC
O0OBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHbIE JpOOH.
Penienre TeKCTOBBIX
3a/1a4, COJEpIKaITUX
npoou. OCHOBHBIE

MopgennpoBaTh B rpaduueckoi, npeaMeTHOU Gpopme,

C MMOMOILIbIO KOMITBIOTEPA TIOHATHUS U CBOWCTBA, CBA3aHHBIC

C OOBIKHOBEHHO ApOOBIO.

UuTaTb 1 3anmcbiBaTb, CPaBHMBATL OOBIKHOBEHHBIE APOOH,
npegnaratb, 060CHOBbIBaTL U 00CY»K4aTb CMOCOObI yropsi-
JIOYMBaHUSI TPOOCH.

N306paXkaTb 0ObIKHOBEHHBIC APOOU TOUKAMHU

Ha KOOPJMHATHOM IIPSMOM; MCMOJ1b30BaTb KOOPAMHATHYIOIIPS-
MYIO JJI1 CPaBHEHUS APOOEii.

dopMynnpoBaThb, 3aMMCbiBaTh C MOMOLLIbH OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM 1poOu; NCM0/1b30BATb OCHOBHOE
CBOMCTBO JIpOOH JIJIsI COKpAIICHHS ApoOei U IPUBEICHUS IPO-
O K HOBOMY 3HAMEHATEJIIO.

[NpeacTaBNATb cMemaHHyo 1poOb B BUJIE HEMPABUIBHON U
BBIJICIISITH 1IEITYIO YacTh YMCIIa U3 HEMPABWIBHON POOH.
BbINOHATL apndMeTUHECKNE AENCTBUSA

C OOBIKHOBEHHBIMU IPOOSMHE; NPUMEHATL CBOMCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX TEHCTBUN TS paIliOHATA3AIUN
BBIYHCIICHUN.
BbINOMHATL NPUKUAKY U OLEHKY pe3yiibTaTa BHIYUCICHUI;

npegnaratb Y NPUMEHSATb MPUEMbI NPOBEPKI BHIUKCIICHUIA.

[MpoBOANTL UCCNEA0BaHUSA CBOICTB IpoOeid, OMUPAsIChH

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTb UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 1po6sax, MPUBOANTb MPUMEPbI 1 KOHTPIPUMEPEI, CTPOUTh
BbICKa3blBaHWSA 1 OTPUIIAHUS BEICKA3bIBAHUIA.

PewaTb TekcTOBbIE 3a/1auu, Co/IepKale APOOHbIE JaHHBIE, U
3a7]a4M Ha HaXOXKJICHUE YaCTH 11€JIOT0 U IEJI0TO T10 €ro YacTH;
BbIABNATb NX CXOACTBa 1 Pa3/iINnynA.

MopennpoBaTb xoj peieHus 3aa4u ¢ ITOMOIIBI0 pPUCYHKA,
CXEMBI, TaOJIHIIEI.

MprBOANTb, pa3bunpaTh, OLEHNBATb pa3aMYHbIE PEILECHUS,
3aMuCH PEIICHUH TEKCTOBBIX 3aj1ay.

KpuUTnYyecKmn oLeHNBATb MOTyYeHHBIA pe3yIbTar,
OCYIIECTBJISITh CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTb OLTHOKH.
3HAKOMUTLCSA C UCTOPUEN pa3BUTHS apr(DMETHKH

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnucbiBaTh, NCnoJsib3ysa TeEpMNHOMIOT IO, |/|306pa)KaTb

C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

[MpnBOANTL NPUMEPBLI 00BEKTOB PEATTBHOTO MUPA, HMEIOTITUX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOJILHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA
C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroJyibHUK.
[Tmomane u nepu-
METP OPSIMOYTOJIb-
HUKa UMHOTO-
YTOJIbHUKOB,CO-
CTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€MHHUIIBI U3MEPE-
HUS TUIOIIAIH.
[lepumeTp MHO-
rOyTroJIbHUKA

TPEYroJIbHUKA, OLEHNBATb UX JIMHEHHBIE PA3MEPBHI.
BblUMCNATL: nepuMeTp TpeyroibHHKA, IPSIMOYTOJIbHHKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
N306paxkaTb ocTpoyroybHbIE, MPSIMOYTOJIBHBIE U TYIIO-
YTOJIbHBIE TPEYTOJIbHUKHU.

CTpOUTb Ha HEMTUHOBAHHOM U KJIETYATOM Oymare KBaapar
NPSIMOYTOJIBHUK C 33JJaHHBIMU JITTMHAMU CTOPOH.
ccnefoBaTth CBOMCTBA MpsSIMOYTOJIbHUKA, KBAIpaTa IMyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAApaTa U NPSIMOYIOJIbHUKA.
KOHCprI/IpOBaTb MaTeMaTU4eCKUE NpeasioxKeHnA

C MIOMOIIIBIO CBS30K «HEKOTOPBINY», «I1H000i». Pacno3HaBaThb
VCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUSI O MHOTOYTOJIbHUKAX,
NPUBOANTL NPUMEPbI U KOHTPIIPUMEDHI.

WcecnepoBaTh 3aBUCUMMOCTD II0LIaAM KBajpaTa OT JUIUHBI
€r0 CTOPOHBL.

cnonb3oBaTb CBONCTBA KBAAPATHOM CETKHU IS TOCTPOCHHS
¢buryp; pa3dbnBaTb NpsIMOYTOILHUK HA KBAJAPAThI, TPEYTOJIb-
HUKU; COCTABNATL (UTyphl U3 KBaIPaTOB U MPSIMOYTOJIbHU-
KOB U HAXOJIUTh UX IUIOLIa/1b, pa30UBaTh (PUIyphI HA IPSIMO-
YTOJABHUKH U KBAAPATHI U HAXOAUTH UX IJIOIIAb.

BblpaXkaTb BeIMUMHY IJIOIIAIN B Pa3IMYHbIX €IMHULIAXU3ME-
PEHMS METPHYECKON CHCTEMBI MepP, MOHUMATb M UCMOMb30-
BaTb 3aBMCUMOCTU MEXIy METPUUECKUMHU €IMHULIAMU U3Me-
pEHUS IJIOMIAIN.
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3HAKOMUTbLCA C NpUMepaMn NPUMEHEHUS TLIOIAIH U TIEPH-
MCTpPa B IIPAKTUYCCKUX CUTYyallHAX. PewaTtb 3afiayn

U3 peaybHOM XHU3HH, NPpeAnaratb U 06CyX4aTb pas/inyHble
CNocoObI perireHus 3aaa4

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX JPO-
oeil.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

[NpeacTaBNATb gecaTUuHyI0 1poOb B BUAE OOBIKHOBEHHOI, Y-
TaTb U 3anncCblBaTb, CPaBHUBATb AECATUYHBIC I[pO6I/I, npea-
naratb, 060CHOBbIBaTb 1 06CY»XAaTb CNOCOObI yropsiouu-
BaHUS JECATUYHBIX IPOOEiH.

N306paxkaTb aecaTHuHbIe APOOH TOUKAMHU Ha KOOPIUHATHOM
IIPSIMOM.

BbIABNATL CX0ACTBA W pas/INynNA npaBuit apupMeTUIECKUX
JEUCTBUIN C HATYPaTbHBIMU YUCIIAMU U ACCITUYHBIMU IPOOS-
MM, OOBSICHATH HX.

BbINONMHATL apudmeTnyeckue IelCTBUS C 1€CATUYHBIMU
apo0siMu; BbIMOMHATb MPUKNAKY U OLEHKY pe3yibTara
BBIYMCIICHUU.

MPUMEHATL CBOMCTBA aprupMETHUECKUX ICHCTBHI

JUISL palliOHAIU3alU BEIYUCIICHU.

[NMpnMeHATL NPaBUI0 OKPYTNEHNSA TeCATUYHBIX APOOEH.
MpoBOANTb NCCNefOBaHUA CBOIMCTB JECATHYHBIX APOOCH,
OMUPAsICh HA YUCITIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C IOMOIIIBIO KOMHB}OTepa), BblABUTaTb NMMNOTE3bI 1
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 apo0sx, MPUBOANTb MPUMEPbI ¥ KOHTPIPUMEDLI, CTPOUTb
BbICKa3blBaHWA 1 OTpUIIaHUS BHICKA3bIBAaHUH.
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PelLaTb TeKCTOBBIE 3a/1a4H, COJEpKAIINUE APOOHBIE JaHHBIE, U
Ha HaXOXKJAEHUE YaCTU LEJIOr0 M LIEJIOT0 MO €ro 4acTu; BbIsAB-
NATb NX CXO0ACTBa U pa3/invyunA.

MogenmpoBaTb Xoa pelleHus 3aauu ¢ IOMOUIbIO PUCYHKA,
cxeMbl, Tabsmiiel. [1pUBOANTDL, pas3bupaTs, OLeHMBaTb
pa3IuYHbIC PEIICHHUS], 3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepurpoBaTb 1poOHBIMU YHCIAMHU B PEAIbHBIX )KU3HEHHBIX
CUTYaLHSIX.

KpnTnyeckmn oLeHMBAaTb HOJTyYeHHbIN PE3YIbTaT,0CYINECTB-
JSATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHIO, HAXOJAUTH OLINOKHU.
3HaKOMUTbCS C UCTOPWEN pa3BUTHS apU(PMETHKH

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOTOIPAHHHKOB.
Mopaenu npoctpas-
CTBEHHBIXTEI.
[IpsAMOYTOJIBHBIN
napajuieenunen,
Ky0. Pa3Béprku kyda
U napaJijiesienunena.
IIpakTrnueckas pa-
oora «Pa3BépTka
KyOa».

O0béM Kky0a,

Pacno3HaBaTh Ha YepTeXXax, PUCYHKaX, B OKPY>KatoLLIEM
MMPe npsIMOYTOJIbHBIN Napajuienenunesn, Kyo, MHOrOrpaHHU-
KH, OMNCbIBaTb, NCTMOJ1b3YyA TEPMUHOJIOINIO,0LEHNBATD 1H-
HEWHBIE PAa3MEPBL.

[NMpnBOANTEL NPUMEPBLI 00BEKTOB PEATBHOTO MUPA, UMEIOIITIX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

N306paxkaTb kyO Ha KiIeT4aToit Oymare.

ccnefoBatb CBOMCTBA Kyba, MPSMOYTOJIBHOTO Mapasiie-
JIENUIIe1a, MHOTOTPAaHHUKOB, UCIIOJIB3Yys Mojienu. Pacno-
3HaBaTb M M306paXKaTb pa3BEPTKU KyOa 1 IapaLielen-
nega. MogenupoBaTh ky0 u napaisenenunean3 Oymaru u
NPOYHX MaTepraioB, 00bACHATb CNOCO6 MO ICTUPOBAHHUSL.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTb usmepenusi, BbIYUCNATD TUIOIIA1b TOBEPXHOCTH;
00BEM KyOa, MPSIMOYTOJIBLHOTO Mapaliienenuneaa; NCcieao-
BaTb 3aBUCUMOCTb 00bEMa KyOa OT IJIMHBI ero pedpa, Bbl-
ABUraTb 1 060CHOBbIBATL FMMOTE3Y.

Habntogatb 1 NpoBOANTL aHA/TIOMMN MEXTy MTOHSTUSIMA
IO u 00bEMa, MepuMeTpa u MION[aad TOBEPXHOCTH.
Pacrno3HaBaTb HCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOAUNTb NPUMEPbI U KOHTPIPUMEPBHIL,
CTPOUTb BbICKa3bIBAHWSA U OTpULIAHUS BICKA3bIBAaHUIA.
PeluaTb 3aa4¥ u3 peabHOM KU3HU

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE OC-
HOBHBIX IIOHATUN U
METOJIOB Kypca

5 knacca, 060011e-
HHUE 3HAHUU

BblUncnaTh 3HaueHs BhIpaKEHUMN, COJIEpKAIIUX HATYpallb-
HbIC YUCJIa, OOBIKHOBEHHBIC U JIECATUYHBIE TPOOU,BBITIOIHATD
npeoOpa3oBaHus YUCEN.

BbI6bupaTb CrNocob cpaBHEHUS YUCEN, BRIYUCICHNUH,
NPUMEHATbL CBOMNCTBA apupMeTHIECKUX JAeHCTBHI

JUTSL palliOHATN3alliY BHIYUCIICHHM.

OcCyLLeCTBNATL CAMOKOHTPO/1b BHITIOJIHAEMbIX IEHCTBUIA Hca-
MONIPOBEPKY PE3yJIbTaTa BHIYMCICHHM.

PelwuaTb 3aja4yn u3 peaHBHOP'I XU3HU, NPUMEHATbL MaTeEMaATN-
YeCKWe 3HAHUA TSt perlieHus 3aa9 U3 IPYTruXydeOHbIX TIPeI-
METOB.

PewlaTtb 3a1a4n pa3HbIMK Criocobamu, CpaBHUBATb -
CNoco6bl perreHus 3aa4n, BblOMpaTb paumoHaIbHbI
crnoco6

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJ/TACC

C MHOT'O3HAYHBIMU
HaTypaJbHBIMU YHC-
jJamMu. YncioBbie
BBIpAKECHUS, MTOPS-
JIOK JEMCTBUM, HC-
I10JIb30BaHHUE CKO-
60k. OkpyrieHnueHa-
TypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIINH ACTUTEND U
HanMEHBIIIee 00IIee
KpaTHoE.

J1emuMOoCTh CyMMBI U
IPOU3BEICHUSI.
Jlenenue

¢ octaTkoMm. Pere-
HHE TEKCTOBBIX3a-
a4

Haunmenosanue paznena |Kosmmuectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temnbl) Kypca 4acoB coepKaHue
HarypanbHbie uncia 30 Apubmerndeckue BbINO/HATL apumeTUHeCKNe eiNCTBUS ¢ MHOTO3HAYHBIMU
JENUCTBUS HATypaJbHBIMHU YHUCIIaMU, HAXOANTb 3HAUYEHWNS YHCIIOBBIX BbI-

pakeHH co ckoOKkaMu U 6e3 CKoOOK; BbIYUCNATL
3HAYEHWS BBIpaXKECHHI, COIEPKAIINX CTEIICHHU.

BbINONHATb NPUKNAKY N OLLEHKY 3HAYEHUI YUCIOBIX BEIPA-
KEeHHH, NPUMEHSITb MPUEMbI MPOBEPKU pesynbTaTa.ICNosb-
30BaTb I'Ipl/l BbIYNC/1IEHNAX IMCPECMCCTUTCIIBHOC U COUYCTATCIIb-

HOE€ CBOMCTBA CIIOKEHUS U YMHOXKCHHUS, PacTIpeACTUTEIbHOE
CBOMCTBO YMHOXEHUSI OTHOCUTEIILHO CIIOKEHUSI, CBOMCTBA
apu(PMETUIECKUX JICUCTBUM.

WNccnepoBaTh yucioBbie 3aKOHOMEPHOCTH, MPOBOIUTD YHCIIO-

BbIe DKCIIEPMMEHTBI, BblJBUTaTh Y 060CHOBbIBATLIUMNOTE3bI
dopMyNMpPoBaTh ONPeeNeHNs aenuTess U KpaTHOTO, Hau-

OO0JBIIIETO OOIIETO ACIUTENSI U HAUMEHBIIIEro 00Iero KpaTHO-

ro, MpoCTOro 1 COCTABHOI'O YK CCJI; UCIIOJIb30BATh OTUIIOHATHA
IIpU pEIICHUH 3a7a4.

[NMPpUMeHATL aNTTOPUTMbI BEIYUCIICHHS] HAMOOJIBIIIETO 0OIIETO
JACJIIUTCIIA 1 HAUMCHBIIICTO 061H€F0 KpaTHOTO IBYX 4YHCCJI, aJI-
TOPUTM PA3JIOKCHUSA YUCJIa HAa ITPOCTHIC MHOKHUTCIIN.
NccnepoBaThb yenoBust aeauMocTty Ha 4 u 6.

NccnenosaTb, 06CyaaTh, (POPMYIMPOBaTH U
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060CHOBbIBATb BbIBO 0 YETHOCTH CYMMBI, IIPOM3BEICHUS:
JIByX YETHBIX YHUCEIl, IBYX HEUYETHBIX YUCIIC, YETHOTO U HEUYET-
HOTO YHCEII.

ViccnepoBaTb CBOMCTBA AETUMOCTH CyMMBI U IIPOU3BEICHHS
YHCell.

MprBOAMTL NPUMEPbI YKce ¢ 3aJaHHBIMA CBOMCTBaMH,
pacno3HaBaTb BEPHbIE N HEBEPHbIE YTBEPKICHHUS

O CBOMCTBAx 4ucell, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS

C IIOMOIIBI0 KOHTPIIPUMEPOB.

KOHCprI/IpOBaTb MaTeMaTU4eCKUE NpeasioxKeHnA

C IIOMOIIBIO CBSA30K «H», «HJIN», «ECIIH. .., TO...». Pe-

LLIaTb TEKCTOBBIC 3a/1a4l, BKJIIOYAIOIINUE MOHATHS JIe-
JUMOCTH, aprU(PMETHUECKUM CITIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPHAHTOB.

MopgennpoBaTb xoj pelieHus 3aa4u ¢ TOMOIILI0 PUCYHKA,
CXEMBI, TaOJIMIIHI.

MpuBoanTb, pa3bupaTtb, OLEHNBATb pa3IruuHbIE PELIEHNUS,3a-
MHUCHU PEUICHUI TEKCTOBBIX 3a7a4.

KpuUTnyeckun oLleHMBAaTb MOTyYeHHBIN Pe3yabTaT, HAaXOIUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBHUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
psiMbIE.
[TapayienbHbie
psiMbIE.
Paccrosanue mexny

Pacrno3HaBaTb Ha yepTekax, pUCYHKaX ClIydyau B3aMMHOTOpac-
TIOJIO’KEHUS ABYX MPSMBIX.

1306pakaThb C MOMOLLbHO YEPTEXHbIX MHCTPYMEHTOB

Ha HETMHOBAHHOM M KJIETYATOM Oymare JIBe TiepeceKaroImecs
npsiMble, 1BE NapajliebHbIE MIPSIMbIE, CTPOUTH MPAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

MIEPIICHIUKYJIIPHYIO TaHHOM.

MpuBoANTb NPUMEPbLI TapaIIEALHOCTH M IEPIICH IUKY -
JSIPHOCTH NPSIMBIX B IPOCTpaHcTBe. Pacno3HaBaTh B
MHOTI'OYT'OJIbHUKAX MEPIECHANKYJIIPHBIC UITapaJIIEIbHBIE
CTOpOHBI. 1300paXkaTb MHOTOYTOJILHUKH C TTapalIeIib-
HBIMH, IIEPIICHIUKYISIPHBIMA CTOPOHAMH.

HaxoanTb paccrosiHre Mexay ABYMs TOUKAMH, OT TOUKH
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaIPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS IU(PPOBHIE PECYPCHI

Jpobu

32

OOGBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1podH, co-
KpallleHue ApoOei.
CpaBHeHue u ynopsi-
JIOYMBaHKE JIPOOEH.
Jlecatuunble qpodu
U METpHYecKas
CUCTEMA MED.
Apubdmernyeckue
JEUCTBUSA

C OOBIKHOBCHHBIMH
U JICCSITUIHBIMU
TPOOSIMH.
OtHomenue. Jle-
JICHUE B JAHHOM

CpaBHUMBaTb W YNOPSiA0UNBaTh 1pobu, BblIGUPaTh CNOco6
CpaBHEHUS APOOEH.

[NpeacTaBNATL necsITUYHBIE TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIEC JICCATHYHBIX, MCMO/1b30BaTb
9KBUBA/IEHTHbIE NPEACTABNEHNS IPOOHBIX YUCEI ITPU UX
CpaBHEHUH, MIPU BBIYUCICHUSIX. [/ICN0Nb30BAThL NeCITHYHbBIE
JIpoOu TIpH MTpeoOpa30BaHUM BEJIMYHMH B METPUUECKOM CHUCTE-
Me Mep.

BbINOMHATL apudPMeTMUECKUE [eNCTBUS

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BblUNCNATL 3HaueHUsI BBRIPAKEHUH, COJIepKaTUX OOBIKHOBEH-
HBIE U JACCATUYHBIE APOOH, BEITIOIHATH MMPE0Opa30BaHMS APO-
Oeii, BbIOMpPaTb CNoco6, NPUMEHATb CBOCTBA apudMeTHYe-
CKUX JEHUCTBUM ISl PAIMOHAIN3AIMABBIYNCIICHU .
CoCTaB/IATb OTHOIIECHUS U TIPOTMIOPIIHH, HAXOAUTb
OTHOIICHHUE BEIMYMH, JACIIUTH BEIMYUHY B JaHHOM
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oTHoIIeHuU. Mac-
mTad, Mponopuus.
[TonsaTue nporieHTa.
Brraucnenue npo-
IIeHTa

OT BEJIMYUHEI U
BEJIMYMHEI 110 €€
MIPOLICHTY.
Pemenue TeKCTOBBIX
3a7a4, CoAepKaIIuX
IpOOU ¥ MPOLEHTHI.
[IpakTnueckas pa-
6ota «OTHOIICHHE
JUTUHBI OKPYKHOCTH
K €€ IuaMeTpy»

OTHOIIICHUH.

HaxoauTb 3KCNepMeHTaIbHbIM MY TEM OTHOLIEHHUE JJTHHBI
OKPYKHOCTHU K €€ 1uaMeTpy.

NHTepnpeTupoBaThb MacmTad Kak OTHOIICHUE BEIMYHH,
HaxoAWTb MaciuTab IJIaHa, KapThl U BBIYUCISATH PACCTOSHUA,
UCIIOJIb3Ys MacIiTao.

OO6BACHATD, YTO TaKOE MPOLEHT, YIOTPEOIATH 000POTHI peUH
CO CJIOBOM «IIPOIIEHT». BbIpaXKaTb mpoieHTh B APOOSX U APO-
Ou B MpOIEHTaX, OTHOIIIEHUE ABYX BEIMYUH B IIpOlleHTax. Bbl-
YMUCNATb MPOIIEHT OT YKCJIa M YUCJIO TIO €T0 MPOIICHTY.
OKpyrnaTb npolu 1 MPOLEHTHI, HAXOAUTh TPUOTKEHUS M-
cell.

PeluaTb 3a4a41 Ha 4acTH, MPOIEHTHI, TPOTIOPITUH,

Ha HaXOXJCHHE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJIMUUHBI
1o e€ ApoOu (TIPoLeHTY), ApoOu (TIPOIIEHTa), KOTOPHIN CO-
CTaBJISICT OJIHA BEJIMYKMHA OT Apyroi. [MpnBoanTb, pasbu-
paTb, OLEHNBATb pa3INMYHbIC PEIICHNUS, 3aIICH PEIICHUH
TEKCTOBBIX 3aJ1a4.

N3BnekaTtb NHPOPMaLMIO U3 TaOJIUI] U TUarpamm,
WHTEPIPETUPOBATH TAOJIMYHBIC TaHHBIE, OTIpee-

JSTH HAauOOJIbIIIee ¥ HAUMEHBIIIEe

U3 TIPEICTABICHHBIX JTAHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas cum-
METpHS.

Pacno3HaBaTb Ha YepTekax U H300paKeHUsIX, N300padKaTb
OT pyKH, CTPOUTb ¢ TIOMOIIBI0 HHCTPYMEHTOB QUrypy (0T-
PE30K, JTOMaHYI0, TPEYTOJIBHHK, IPIMOYTOJbHHK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOU, TOYKH.

HaxoanTb NpUMepPbl CUMMETPUH B OKPY>KAIOIIEM MHUDE.
MogenmpoBaTb u3 6ymaru Be GUrypbl, CHMMETPUIHBIC
OTHOCHUTEJILHO IPSAMOM; KOHCTPYNPOBATb reoMeTpUYECKre
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

iccnepgoBaThb cBolicTBa M3YUYEHHBIX (DUTYD, CBSI3aHHBIE

C CUMMETpPHEH, UCIIOJIb3YS SKCIIEPUMEHT, HAa0JII0/IEHUE,
MOJIETTUPOBAHUE.

O60CHOBbIBaTbL, ONPOBEPraTh ¢ HTOMOIIbIO KOHTPIIPHMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUTSL 3aIIMCH MaTe-
MaTUYECKUX BbI-
Pa)XEHUI U MpeJI-
JIOKEHUM.
bykBeHnHbie
BBIPAKEHUSA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0XKJICHHE
HENU3BECTHOIO

Mcnonb3oBaTb OYKBbI [1j1st 0003HAUCHUS YUCEIT, TPH 3aITUCH
MaTeMaTHUECKHUX YTBEP)KIIEHUH, COCTABIATh OYKBEHHBIC BBIPA-
KEHUS 110 YCIOBUIO 3aJauH.

iccnepoBaTh HeCI0KHBIE YHCTIOBbIE 3aKOHOMEPHOCTH, UCTIONb-
30BaTh OYKBBI ISl KX 3aIHCH.

BbluncnaThb uncnoBoe 3HaueHue OyKBEHHOTO BBIPAXKEHUS

IIPY 3a/IaHHBIX 3HAYCHUSX OYKB.

3anucbliBaTb JOPMY/ibl: IEpUMETPa | TUIOMIAIN TIPSMOYTOJIb-
HUKa, KBaJpaTa; IJIHMHBI OKPY>KHOCTH, TUIOIIAIUKPyTa; BbINO/I-
HSTb BbIYMC/IEHMS 10 5THM (opMyTIam.

CocTaB/iATb (POPMY/Ibl, BRIPAKAIOIINE 3aBUCUMOCTH MEKITY
BEJIMUMHAMU: CKOPOCTb, BpEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECT-
BO, CTOUMOCTb; IPOU3BOJIUTENBHOCTD, BpEMs, 00bEM
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KOMITOHEHTA. pabOThI; BBIMOJIHATH BEIYUCIICHUS 110 3TUM (hopmynam. Haxo-
DopMyIIbl AVTb HEU3BECTHBIN KOMIIOHEHT apu(hMETUYECKOTOICUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTONBHUK, N306paxkaTb Ha HEJTMHOBAHHOM M KJIETYATON Oymare

@urypsl Ha INIOCKOCTH

IIPUMEPBI YETBIPEX-
yroapHUKOB. I Ipsimo-
YTOJIbHUK, KBaJpar:
CBOMCTBA CTOPOH,
YTJIOB, IUarOHajeH.
N3mepenue yrios.
Bunsl Tpeyromns-
HUKOB.

[IepumeTp MHOTO-
yroJibHuKa. I1mo-
maab QUrypsl.
@opMyJIbl IEPUMET-
pa ¥ IJIOIIAH IIps-
MoOyroabHuKa. [Ipu-
OKEHHOE U3MEpe-

HUE romaauuryp.

[IpakTnueckas

C UCITOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB 4e-
TBIPEXYTOJIBHUKHU C 3aJJaHHBIMU CBOWCTBAMU:

C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU
CTOPOHAMHU, NPSMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
tpeyroasuuk. [pegnaraTb U 06Cy>KaaTb Cnocoobl,
AJITOPUTMbI TIOCTPOCHMUA.

WccnepoBaTh, ucnosib3ys SKCIEPUMEHT, HaOII0JIEHUE, MOJIe-
JIUpoBaHKe, CBONCTBA MPsAMOYTrojbHUKA, KBaapaTa, pa3ou-
BaTh Ha TpeyroybHuKU. OBOCHOBbLIBATbL, ONPOBEPraThC mo-
MOLIBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O IIPSIMOYTOJIBHMKE, KBaJpaTe, Pacrno3HaBaTb BEPHbIE HHEBEP-
HBIE YTBEPKICHUS.

N3MepATb 1 CTPOUTD ¢ MOMOIIBIO TPAHCIIOPTHPA YTIIBL,

B TOM UYHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATb YIJIbl;
pacno3HaBaTb OCTpEIE, IPSAMBIE, TYIIBIE, PA3BEPHYTHIE YIJIbL.
PacnosHaBaTb, M306paXkaTb OCTPOYTOJIBHBIH, TPSIMO-
YTOJIbHBIH, TYMIOYTOJIbHBIN, paBHOOEIPEHHBII, paBHOCTO-
POHHHI TPEYTOJIBHUKHU.

BblUNCNATbL nepuMeTp MHOTOYTOJIbHUKA, TUIOIaAbMHOTO-
yroJIbHHUKa pa30MeHneM Ha MPSMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCTIOIH30BATh METPUUCCKUE CTUHUIIBIN3-
MEpEHUS JUIMHBI U TUTOIIA/IH.

cnonb3oBaTh I'Ipl/l6]'||/|)KéHHO€ M3MEPEHWNE NIMH U ILIOIA-
Jiel Ha KileT4yaToi Oymare, mpuOImKEHHOE U3MEPCHHUE ITTUHBI
OKPYXHOCTH, TJIOIIA/IA KpyTa

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yncna. Mo-
IyJib YUCTIA, TEO0-
MeTpHUYECKasi NH-
TepIpeTaIus Mo-
nynst. YucioBelie
MIPOMEXYTKHU.
IonoxuTtenpHbIC U
OTPULIATEIILHBIE
yucna. CpaBHEHUE
ITOJIOKUTEIBHBIX U
OTpHUIIATEIbHBIX
YHUCEI.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHUCIIaMHU.

Pentenne TekcTOBBIX
3aja4

NMprBOAMTL NPUMEPbI KCTIOJIB30BAHMS B PEAIbHOM KU3HHUIIO-
JIOKUTEIIBHBIX U OTPULIATEIbHBIX YUCEIL.

N306pakaThb 1ieibie Ynciia, MoJ0KUTEIBHBIC H OTPHIIA-
TEJIbHBIE YMCJIA TOYKAMHU HA YHCJIOBOM MPSAMOi, NCMO/1b30-
BaTb YUCJIOBYIO MIPSIMYIO JJI cpaBHEHU uucel. ['1pnume-
HATb NPaBuIa cpaBHeHUs, YNOPAA0UNBATD LEIbICUNCIIA;
HaxoAUTb MO4YyJb YHCIIA.

dopMyNMpoBaTh NMpaBw/1a BEIYUCICHUS C TTOJIOKUTEIbHBIMH
Y OTPULIATEIIbHBIMH YHCIaMH, HAX0ANTb 3HAYEHUS YucIio-
BBIX BBIPAKECHUM, COJICPKAIIMNX JIEUCTBUS

C TIOJIOKHUTEIBLHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
MPUMEHSATb CBOMCTBA CIIOKEHUS U YMHOKCHHUS

JJ1s1 TpeoOpa3oBaHus CYMM U MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cucTeMa KOOpJAuHAT
Ha IJIOCKOCTH.
KoopaunaTe! Touku
Ha IIOCKOCTH,
abcuucca u opau-
HaTa.

CrosnbuaTpie 1
KPYTOBBIC
JuarpamMmMel.
[IpakTuueckas pado-
ta «IlocTpoennenmna-
rpaMm.

Pentenne TexCcTOBBIX
3a71a4, CoAepIKaIux
JaHHbIE, TTPEACTaB-
JICHHBIC

B Ta0IUIIAX U

OO6BACHATL M NNAOCTPUPOBATL NOHATUE TIPSMOYTOJILHOM
CUCTEMbI KOOPAUHAT Ha MJIOCKOCTH, UCTIOIB30BaTh TEPMHU-
HOJIOTHIO; CTPOUTb Ha KOOPAMHATHOM TJIOCKOCTU TOYKHU U
Gburypsl Mo 3aJlaHHBIM KOOpJMHATaM, HAXOAUTb KOOpIUHA-
ThI TOYEK.

UnTaTb cronbuatbie U KPYroBble quarpaMmbl; MHTEPMpe-
TUPOBATb AaHHbIe; CTPOUTL cTobuateie quarpammel. Vic-
No/1b30BaTb MHNOPMALMIO, TIPEICTABICHHYIO B TA0IHIIAX,
Ha Auarpammax Jijisl pelIeHUsITEKCTOBBIX 3a]1a4 U 33/1a4 U3
pEATbHOM KU3HU

Ha Juarpammax
Harnsgnas reomerpus. [IpssMoyronbHBIN Pacno3HaBaTb Ha yepTexax, pucyHkax, ONMUCbIBaTb nupa-
DuUrypsl B MpOCTPAHCTBE MapajuIesIeuIIe I, MUY, IPU3MY, HUIHHAD, KOHYC, Imap, N300paXkaTb ux oT

KyO, mpu3ma, mu-
pamMua, KOHYC,
IWIAHID, TIap U
chepa.
N3obpaxxenue

pyku, MOAE/IMPOBaTb u3 Oymarw, IMiaacTHINHA, TPOBOJIOKUU
np. [pnBOANTL NPUMEPBLI 00BEKTOB OKPYKAIOIIETO MHUPA,
uMerImux GopMbl HA3BaHHBIX TEJL.

Mcnonb3oBaTtb TEPMUHOMNOTMIO: BepliuHa, pedpo, rpaHb,0c-
HOBAHME, BBICOTA, PAAUYC U AUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK MHOTO-
IPAaHHUKOB, ITUJIHH-
npa u konyca.lIpak-
TUYeCcKas padoTta
«Co3panue moze-
JIEW MPOCTPAHCT-
BEHHBIX QUTYDPY.
ITonsarue 00bEMa;
€JIMHULIBI U3MEPEHUS
00béma. O0BEM
IPSAIMOYTOJILHOTO
napasuiesienunesa,
Ky0a, popMyibl
00bEMa

N3y4aThb, ncronp3ys SKCIEPUMEHT, HAOTIOICHNE, U3MEPECHHE,
MOJICTTUPOBAHHUE, B TOM YHCIIE KOMITBIOTEPHOE, 1 OMNUCLIBATb
CBOWCTBA Ha3BaHHBIX TCJ, BbIABNATb CXOACTBa
pasINuunA: Mexay MUpaMUION U MPU3MOI; MEXITY
MAJIUHAPOM, KOHYCOM U IITAPOM.

Pacno3HaBaTb pa3BEpTKH mapajuienenumesaa, Kyoa, mpru3Msl,
nupamMubl, KOHyca, MWIHHAPA; KOHCTPYUPOBATb JaHHBIC
Tena U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIH.

Co3gaBaTb MOJENN poCcTpaHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mMepATb Ha MoAeNnAX: muiuHbI pE0ep MHOTOTPAaHHUKOB, A~
METp mIapa.

BbIBOAUTL (hopMy sy 00bEMa IPSIMOYTOIBHOTO
napajienenuneaa.

Bbluncnatb no popmynam: o6bEM MpsIMOYTOIBHOTO TTapall-
Jenenunena, Kyoa; uCIoJib30BaTh €AMHUIIBI U3MEPEHUSI00BEMA;
BbIYUCIATb 00BEMBI TEJI, COCTaBICHHBIX U3 KyOOB, Mmaparie-
JeTUTIEOB; PELLATh 3aayl ¢ peaTbHBIMA JaHHBIMH

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHUHE OC-
HOBHBIX NOHATUNH
METOJIOB KypCOB 51
6 xi1accoB, 0000-
IIIEHUE U CUCTEMa-
THU3allUs 3HAaHUMN

BbIUMCATL 3HaYCHHUS BBIPAXKCHUH, COJICPIKAIINX HATY-
pajbHBIE, [IEJIbIE, MTOJIOKUTEIBHBIC H OTPUIIATEITbHBIC
YHCITa, OOBIKHOBEHHBIC U ICCATUYHBIC IPOOU, BBITIOTHSATH
peoOpa30BaHUS YUCEI U BIPAKCHHN.

BbI6upaTb Cnocob cpaBHEHUS YUCEN, BHIYUCICHHUH,
NPUMEHATbL CBONCTBA apupMeTHIECKUX ACHCTBHI

JUTSL pAllMOHAIM3AIUY BBIUMCIICHHN.
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PelwuaTb 3aa4n u3 peanbHOM KU3HH, MPUMEHATb MaTemMaTu-
HeCKHMe 3HaHUA o PCHICHUA 3a4a4 U3 APYTUXIIPEAMCTOB.
PeluaTtb 3aga4m pasHbIMuM criocobamm, cpaBHMBaTb,BbION-
paTb CNOCOObI perreHus 3aaa4n.

OcyLecTBNATL CAMOKOHTPO/1b BBIMOJHIEMBIX ACHCTBHUI U
CaMOIPOBEPKY PE3yJIbTAaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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PABOYAA NMPOIPAMMA YUEBHOI O KYPCA «AJI'EBPA» B 7-9 K/TACCAX

COAOEP>XAHUVE OBYHEHNA 7 K/TACC
Uncna v BbluMcneHns
Jpobu 0OBIKHOBEHHBIE U ACCITUYHBIC, IEPEX0]] OT OJTHOM (HOPMBI 3amucu Apodeit K
npyroi. IloHsTHE palMOHAIIBHOTO YKCIIA, 3aMCh, CPABHEHUE, YIIOPAIOUYNBAHUE PALUO-
HaJIbHBIX 4uCel. ApupMeTHUecCKUEe NEHCTBUS C PAallMOHAIBHBIMHM uduciaamu. Pemienue
3a/1a4 U3 peaibHOM MPAKTUKU HA YaCTH, HA IPOOU.
CreneHp ¢ HaTypaJbHBIM IIOKa3aTeNeM: ONPEICIICHUE, TPeoO0pa30BaHUE BbhIpaXKe-
HUIl HAa OCHOBE OTpEAENCHUs, 3aMUCh OONBIINX YKcel. [IporeHTsl, 3amuch MPOLEHTOB B
BUJIE A1poOu 1 JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4l HAIIPOLIEHTHI, PEILICHUE
3a/1a4 U3 peaJbHON NTPAKTHUKHU.
[IpuMeHeHre MPU3HAKOB JIEIMMOCTH, PAa3JIOKEHUE HA MHOYKUTEIM HATypaJbHBIX
qucel.
PeanbHble 3aBUCMMOCTH, B TOM YHCJIE IIpsiMasi 1 00paTHas MPONOPIUOHAIBHOCTH.

AnrebpanyecKue BblpakeHNs

[IepeMeHHBIE, YMCTOBOE 3HAUYCHUE BBIPAKEHUS C NEpeMEHHOU. JlomycTuMble 3Ha-
yeHus iepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEKTy BEJIMUUHAMU B BUJIE (OPMY-
abl. Beraucnenus no gopmynam. IlpeoOpazoBanne OyKBEHHBIX BBIpAKEHHM, TOXKIECT-
BEHHO paBHbIE BBIPAXXEHMUS, ITpaBuiia MpeoOpa3oBaHus CYMM U MPOU3BEICHUN, MPaBHIIa
PACKpBITUS CKOOOK U MTPUBEICHUS MTOJOOHBIX CIaracMbiX.

CBoIICTBa CTENEHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

OnHowiensl 1 MHOrouwieHbl. CteneHb MHOrowieHa. CiaoKeHUe, BBIUMUTAHUE, YM-
HOXXEHUE MHOTOWICHOB. POpMyJbl COKPAIIEHHOTO YMHOXKEHHUS: KBagpaT CyMMbI U
KBaJpat pa3zHocTu. @opmyiia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOTOUYJIEHOB HA MHO-
KUTEIH.

YpaBHeva N HEPaBEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHUS, TMpaBujia NpeoOpa3oBaHUs ypaBHEHHUS, PaBHO-
CUJIBHOCTbh YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW ITEPEMEHHOM, YACIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
pelieHre JTUHENRHbIX ypaBHeHl. CocTaBiIeHUE YpaBHEHUN O YCIOBHUIO 3aauu. Pere-
HHE TEKCTOBBIX 33/1a4 C ITIOMOIIBK YPAaBHEHUN.

JluneitHoe ypaBHEHHE C ABYMs MEepeMEHHbIMU U ero rpaduk. Cucrema AByX Ju-
HEWHBIX ypaBHEHHI C JABYMs MEPEMEHHBIMU. PereHne cucteMm ypaBHEHUN CHIOCOOOM
MOJACTAHOBKHU. [[prMepsI peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DPYHKUNU

Koopaunara Toukn Ha npsmoii. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay n1ByMs
TOYKaMH KOOPAUHATHOU MPSIMOU.

[IpssmoyronbHas cucrema koopauuat, ocu OX u Oy. AbGcmucca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiocKocTU. [Ipumepwl rpadukoB, 3amaHHbix (popmynamu. UteHue
rpadukoB peanbHbIX 3aBucUMoOcTel. [lonarue gynkiuu. ['paduk dynkuuu. CBoiicTBa
bynknuid. JInaeinas Gyuknus, e€é rpaduk. ['paduk dysknum y = |x|. I'padmueckoe
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pelIeHre JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUN.

8 KJTACC
Uwncna v BbIUUCIEHNSA

KBagpatHbiii kopeHs u3 uucia. [lonsatre 006 uppanuoHaibHOM yKcie. JleciTuuHbIe
NPUOJIMKEHUST UPPaLMOHANIBHBIX uncesl. CBOMCTBA apu(pMETUUECKUX KBAIPATHBIX KOP-
HEll M WX NPUMEHEHHUE K MpeoOpa30BaHUI0 YHUCIIOBBIX BBIPAKEHUN U BBIYUCICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

CreneHb ¢ 1enbIM [TOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3alliCh YUCIA.

AnrebpanyecKne BbipaXKeHWS

KBaapaTHbIil TpEXWIEH, Pa3I0KEHUE KBAIPAaTHOTO TPEXWICHA HA MHOXKUTEIU. AJl-

reOpanueckas 1poos. OCHOBHOE CBOMCTBO airedpanyeckoil 1podu. CioxeHnue,
BbIUMTaHHE, YMHOKEHUE, JIEJIEHNE alre0panueckux qpooeil. ParmoHanbHble BIpaXKEeHUS
U uX npeoOpa3oBaHue.

YpaBHeva N HEpPaBEHCTBa

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBagpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHHI, CBOAAIIMXCS K JMHEWHBIM M KBafgpaTHeIM. [Ipocrenmme
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

I'paduueckas mHTEpHpeTalvs ypaBHEHUN C JIByMs MEPEMEHHBIMU M CHCTEM JIU-
HEWHBIX YPaBHEHUU C IBYMs NepeMeHHbIMU. [IprMephl pemeHuss CUCTEM HEJIMHEWMHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3a71a4 AJIreOpandecKuM ClIoCOOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ oHOM nepeMeHHou. PaB-
HOCWJIBHOCTh HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OAHOM MepeMeHHON. CUCTEeMBbIIIN-
HEWHBIX HEPABEHCTB C OJJTHOW IEPEMEHHOM.

PYHKLUMN

[Tonsitue pynkumuu. OOGIacCTh ONpEACTICHUS W MHOXECTBO 3HAYCHUN (YHKIIUU.
CrniocoOsbI 3a1aHust GyHKLIUM.

I'padux pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpaguky. Ilpumeps! rpadukon
GyHKUHNA, OTPa’KaKOIIKUX PEeAIbHbBIE MPOLECCHI.

@DYHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun Y = X2,y = X%, y =Vx, y=|x|. ['paduueckoe pemenue ypaBHeHHMiA
Y CUCTEM YPaBHEHUM.

8 K/1ACC
Ywncna n BblUUCIEHNA
PanmonansHbie uncna, HpparMoHAIbHBIC YUCIIA, KOHEUYHBIE U OCCKOHEUHBIC JIeCs-
TUYHBIE APOOU. MHOKECTBO JIEUCTBUTEIBHBIX YUCEIN, ACHCTBUTEIBHBIC YHCIIa KaK Oec-
KOHEYHBIC JECATUYHBIC IpoOu. B3anMHO 0HO3HAYHOE COOTBETCTBHE MEXKTy MHOKECT-
BOM JICMCTBUTEIIBHBIX YACET U KOOPAUHATHOU ITPSMOM.
CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apu(METHUCCKUE TEHCTBUS C JIEWCTBUTEIb-
HBIMH YU CJIAMH.
Pa3mepsl 00BbEKTOB OKPYXKAIOIIETO MHUpPA, JJIUTEIHHOCTH MPOIIECCOB B OKPYXkKAIO-
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1IEM MHpE.
[Tpubnmk€HHOEe 3HaYEHUE BEIUYMHBI, TOYHOCTh Mpubamxenus. OKpyrieHue du-
ceit. [Ipuknika v OLeHKa pe3yabTaTOB BBIUNCICHUN.
ypaBHEHI/IFI N HEpPaBEHCTBa
JInnelinoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIMXCS K TMHENHBIM. KBaapar-
HOE ypaBHEHME. PelieHue ypaBHEHHMI, CBOIAIIMUXCA K KBaJIPATHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepsl pelieHus YpaBHEHUN TPEThEW U YETBEPTOU CTe-
IIEHEW Pa3JI0’)KEHUEM Ha MHOKUTEIIN.
Pemenne npoOHO-paliMoHaIbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad anreod-
PandeCKUM METOJOM.
VYpaBHeHHE ¢ IByMs NIEpEMEHHBIMU U €ro rpaduk. PemieHne cucreM AByX JUHEH-
HBIX YPAaBHEHU C ABYMs IIEPEMEHHBIMU. PellieHne CUCTeM IByX YpaBHEHHH, OTHOU3 KO-
TOPBIX JUHEHHOE, a Ipyroe — BTOpoi cteneHu. ['paduueckas uHTEpripeTanusi CUCTEMBI
YPAaBHEHUM C IBYMS IIEPEMEHHBIMU.
Pelienrie TEKCTOBBIX 3aj1a4 alreOpandyeckuM CrocoooMm.
YucnoBble HEPABEHCTBA U UX CBOWCTBA.
Pemienne nMHENHBIX HEPABEHCTB C OAHOW NEPEMEHHOU. Pemenue cucrem JIMHEN-
HBbIX HEPAaBEHCTB C OJHOW mepeMeHHoW. KBajnpaTHbele HepaBeHCTBa. ['paduyeckas vH-
TepIIpEeTalns HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.
PYyHKLUMN
KBagpatuunas gynkuus, e€ rpaduk u cBoiictpa. [lapabona, KoopAMHATHI BEPILIUHbI
napaboJibl, OCb CUMMETPUU HapadoJIbl.

I'papuxn ¢yukumii: y= £x, y= £x+b, y = k_, y=x3,y =% y=lx|
X

Y UX CBOWCTBA.
UwncnoBble noceaoBaTeslbHOCTY U NPOrpeccmm

[ToHsATHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH PEKYp-
peHTHOM GopmyIioi u GopMysoi N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccund. opmynsl N-ro wieHa apudpme-
TUYECKOU U TEOMETPUUYECKOM MTPOTPECCUN, CYMMBI ITIEPBBIX N YICHOB.

N300paxxeHne 4ieHOB apu(phMETUUECKOW U T€OMETPUUECKON MPOrpeccuil TOUKaMu
Ha KOOPJMHATHOW MJIOCKOCTH. JIMHEWHBIM U 3KCTIOHEHIIMAIbHBIA pOoCT. CI0XKHBIE TPO-
LEHTHI.

NMPEAMETHDIE PE3YJIbTATDI

[TpenMeTHBIC pe3ybTaThl OCBOCHUS MPOrPaMMBI YIEOHOTO KypcaK KOHITY 00yde-
HUS B 7 KJlacce:
Yucna n BblYUCIEHUA
BBITIONTHATE, COYeTasl YCTHBIC W MUCbMEHHBIC PUEMBI, apH(PMETHISCKHAC TCHCTBUS
C pallOHAJIbHBIMHM YHCIIAMH.
HaxoauTh 3HaYCHUS YUCIOBBIX BBIPAKCHHH, IPUMEHITh Pa3HOOOpa3HbIE CIIOCOObI
U MPUEMBI BEIYUCIICHHS 3HAYCHHH APOOHBIX BBIPAXKCHHUH, COMEpKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC IPOOH.
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[TepexoauTs OT omHON (POPMBI 3amucu Yucen K APyrod (mpeoOpa3oBEIBATH J1ECS-
TUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAJIBHBIE YHCIIA.

OKpyrasTh yucia.

BpINOMHATE NPUKKUIKY U OLIEHKY PE3yJbTaTa BBIYMCICHNUN, OLICHKY 3HAYCHUM 4YH-
CJIOBBIX BBIPAXEHUU. BBINOIHATH NEUCTBUSA CO CTENEHAMH C HAaTYpaJbHBIMU ITOKa3aTe-
JSIMH.

IIprMeHATh PU3HAKKA AETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX Y-
cesn. PemaTh npakTMKO-OpPUEHTUPOBAHHBIE 3a/1a4l, CBA3aHHBIE C OTHOIIEHUEM BEJIMYMH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, ITPOLIEHTAMH, NHTEPIIPETUPOBATH PE3YJIbTATHI pellie-
HUS 33714 C YYETOM OTPAaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpUBAEMBbIX 00b-
€KTOB.

AnrebpanyecKue BblpakeHNs

Hcnonp30BaTh airedpandyeckyro TEPMUHOJIOTUIO M CUMBOJMKY, IPUMEHATh €€ B
Ipoliecce OCBOEHUSI y4eOHOIo MaTepuania.

Haxonuth 3HaueHns OYKBEHHBIX BBIPAKEHHUI MPH 3aJaHHBIX 3HAUCHUSIX MEPEMEH-
HBIX.

BoInonHATh MpeoOpa3oBaHus LEIOr0 BbIPAKEHUS B MHOTOWIEH ITPUBEAECHUEM T10-
JNOOHBIX CllaraéMbIX, PaCKpPbITUEM CKOOOK.

BpINOMHATE YMHOXKEHHE OAHOYIIEHA HA MHOTOYIEH U MHOTOYJIEHA HA MHOTOYJIEH,
NPUMEHSATH (POPMYJIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCymeCcTBIATh pa3I0KEeHUE MHOTOYICHOB HA MHOKHUTEIH C IIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOMXUTENS, TPYNIHUPOBKHU CIIAraeMbIX, MPUMEHEHUS (POpMYIN CO-
Kpal€HHOr0 YMHOXEHMUS.

[IpumeHsATh mpeoOpa3oBaHUs MHOTOWIEHOB MJisi PEUICHUS Pa3IMYHBIX 3a/ad u3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPaJIbHBIMU MOKA3aTENsIMU JJIsl peodpa-
30BaHHUs BBIPAKCHUM.

YpaBHEHUA N HEPaBEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IIPaBUJIa IEPEX01a
OT UCXOJHOTO YPaBHEHUS K PABHOCUIBLHOMY eMy. lIpoBepsTh, BISETCS M YUCIIO KOP-
HEM ypaBHEHUS.

[IpumensaTs rpaduyueckrie METObI MPU PEIICHUHN JIMHEHHBIX YPABHEHHUM U UX CHC-
TEM.

[TonGupath mpUMepsl Hap YKce, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH IpaUK JTUHEHMHOTrO ypaBHEHHs C JBYyMs Iie-
PEMEHHBIMU, TOJIB3YACh IrpauKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHUS.

Pemrars cucTeMsbl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBisaTh U pelmiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUUI
II0 YCJIIOBHMIO 3aJ1a4, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d IOJIYy-
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YEHHBIN PE3YJbTaT.
PYyHKLMN

N3o0paxkath HA KOOPJIUHATHOM MPSIMOIl TOUKH, COOTBETCTBYIOIIME 3aJJaHHBIM KO-
OpJIMHATaM, Jy4d, OTPE3KHU, UHTEPBAJIbI, 3alIUCHIBATH YUCJIOBBIE MPOMEXKYTKH Ha aj-
reOpanvdecKoM sI3bIKe.

OTMeuath B KOOPAMHATHOW IJIOCKOCTH TOYKH 10 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKUUA. CTpouTh rpaduk GyHKINH Y = |X|.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIIMI U3BECTHBIEC 3aBUCHMOCTH MEXIY BEIMUYMHAMU:
CKOpPOCTb, BpEMS, PAacCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, TPOU3BOJUTEIBHOCTb,
BpeMmsi, 00bEM paboThI.

Haxonuth 3HaueHue GyHKIHUU 110 3HAYSHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cnocod npejacTaBiIeHUs U aHalW3a UHPOpPMALIUU, U3BIIE-
KaTh U UHTEPIPETUPOBATh MH(DOPMALINIO U3 TPpaUKOB peasIbHBIX MPOLIECCOB U 3aBUCH-
MOCTEH.

[IpeameTHBIE pe3yIbTaThl OCBOEHUS IPOrpaMMbl y4eOHOTO Kypca K KOHILy o0yde-
HUA B 8 Knacce:

Yucna v BblumcneHms

Hcnonbs30BaTh HadalIbHBIE MPEICTABICHUS O MHOYKECTBE JAEHCTBUTEIIBHBIX YUCEI
JUTSl CPABHEHHUSI, OKPYTJICHUS! ¥ BBIYUCIICHHUM, N300pakaTh JEHCTBUTEIbHBIC YUCIA TOY-
KaM{ Ha KOOPAWHATHOM ITPSMOM.

[IpuMeHsTh NOHATHE ApUPMETUUECKOTO KBAJIPATHOTO KOPHS, HAXOJIUTh KBaApat-
HbIE€ KOPHH, MCIOJB3YSl MPH HEOOXOAMMOCTH KAJIbKYJSTOP, BHITIOJHATH MPeoOpa3oBa-
HUS BBIPAXKCHUH, COAEPKAIIMUX KBAJIPATHBIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEW.

Hcnonp30Bath 3aniMcH OOJIBIIUX U MAJIBIX YKCEJ C TOMOIIBIO JECATUYHBIX APOoOeit
u creneneit uncna 10.

AnrebpanyecKkune BbIpaXKeHus

[IpuMeHATh MOHSATHE CTETICHH C IEJIBIM MTOKa3aTeJIeM, BBITIOJIHATH MPe0Opa30BaHMUs
BBIPAKECHUH, COJIEPKAIINX CTENECHH C LETIBIM IMOKA3aTEIIEM.

BrInonHATh TOXIECTBEHHBIE TPe0Opa30BaHUs PAlIMOHAJIBHBIX BhIpaXKEHUIHA OC-
HOBE MPaBWJI JeHCTBUI HAJl MHOTOUYJICHAMU U aJITeOPAaudeCKUMU APOOSIMHU.

PackiianpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3zoBaHus BbIpaKEHUMN JJIsl PEIICHUS PA3JIMUHbBIX 33]]a4u3 Ma-
TEMATHUKU, CMEXHBIX IPEAMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHEHUA N HEPaBEHCTBa

Pemate nuHelHbIC, KBAJAPATHBIE YPAaBHEHUS U PAllUOHAIBHBIE YPAaBHEHUSI, CBOIS-
IMecs: K HUM, CUCTEMBI JIByX YPaBHEHUH C JBYMsI ITIEPEMEHHBIMMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
YHuCle ¢ MpUMEHEHHEM rpaduyecKux MpeIcTaBlieHn (YCTaHaBIIMBATh, UMEET JIM ypaB-
HEHHE WM CUCTeMa YPaBHEHUM pElIeHUs, €CJIU UMEET, TO CKOJIbKO, U MPOYEe).

[TepexoauTs OT cioBeCHOU (HOPMYJIMPOBKHU 3a7a4M K €€ anreOpandeckoil MOAeIu
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C MOMOIIBIO COCTABJICHHS YPAaBHEHHS WJIM CHCTEMbl YPABHEHUH, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3ybTart.

[IprMeHSATh CBOKCTBA YHMCIIOBBIX HEPABEHCTB JIJII CPABHEHUS, OLICHKH, PEIIAThJIH-
HEWHBbIC HEPABEHCTBA C OJIHOM MEPEMEHHOW M WX CHUCTEMBI, TaBaTh TPAPUIECKYIO HII-
JIOCTPALIMIO MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DPYHKLUMN

[ToHumaTh 1 UCMIOAB30BaTh (PYHKIIMOHAIBHBIC TTOHSATUS U SI3bIK (TEPMUHBI, CHMBO-
JUYecKue 0O0O3HAYEHUsl), OMpPEAeNATh 3HaueHHE (YHKIHMHM IO 3HAYCHUIO apryMeHTa,
OTIpEIeNATh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy.

Ctpoutsb rpaduku dJeMEHTapHBIX PYHKIIUN BUA!

y="_y=x% y= x3,y= %, y = |x|, onucsiBath CBOIiCTBA YNCIOBOI QYHKIHH
X

1o e€ rpauky.

[IpeameTHbIE pe3yIbTaThl OCBOEHUS POrpaMMbl y4€OHOTO Kypca K KOHIYy o0yye-
HUA B 9 Knacce:

Yuncna n BblUUCIEHNA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIE U UPPALIMOHAIBHBIE YNCIIA.

BoinonuaTe apupMeTHueckue ACUCTBUS C pallMOHAIbHBIMU YHUCJIAMH, COYETast
YCTHBIE ¥ MUCBMEHHBIE NPUEMBI, BBIIIOIHATH BBIYMCIECHUS C UPpPalMOHAIbHBIMU YHUC-
JAMH.

HaxomuTe 3HaueHWsI CTENEHEN ¢ LENbIMMU IOKA3aTeIMU U KOPHEH, BBIYHCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHHM.

OKpyIJIsSITh IEUCTBUTEIBHBIE YHCIIA, BBINOJIHATH NMPUKUAKY PE3yJIbTaTa BBIYUCIIE-
HUM, OLICHKY YMCJIOBBIX BBIPAKECHUU.

YDaBHeHI/IFI N HEPaBEHCTBa

Pemare nuHeElHBIE M KBaJIpaTHBIE YPAaBHEHUS, YPAaBHEHUS, CBOIALIMECS K HUM,
pocTeline APOOHO-pAIlMOHATIEHBIE YPaBHEHUSI.

Pemars cucTeMpl IByX JIMHEHNHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEMHBIM.

PemaTe TeKCTOBBIE 3aJ]a4M AIr€OpPanyecKUM CIOCOOOM C MOMOILBIO COCTABJICHHUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUHU C JBYMs [IEPEMEHHBIMH.

IIpoBoauTH MpoOCTENIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YPaBHEHHUH, B TOM
quclie ¢ IPUMEHEHUEM rpapuuecKux MpeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIU ypaB-
HEHUE WIH CUCTEMA YPaBHEHUM PEILeHUs], €CITU UMEET, TO CKOJIbKO, U IIpoUee).

Pemats nuHeliHble HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, M300pakaTh pelleHHe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemare cucremsbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300paXkaTh PEILICHHWE CHUCTEMbl HEPABEHCTB HA YUCIOBOU
IIPSAMOM, 3aIIMChIBATh PELICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IMYHbBIX 3a1a4.

PYHKLUMN
Pacno3naBaTh (GyHKIHMH U3yYEHHBIX BUIOB. [Toka3biBaTh CXeMaTUYECKUPACIIONO-
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KEHHE Ha KOOPJAMHATHOW IUTOCKOCTH TpauKoB (QYHKIHHA Buaa: Yy = #X,
A _

y=fkx+b, y=_, y=ax2+bx+c, y= x3,y = Vx,y = |x| B 3aBucumoctu
X

OT 3HAaYCHMI KOAP(UITUEHTOB, OMMCHIBATH CBOWCTBA (DYHKITHIA.
CtpouTs U U300pakaTh CXeMAaTUYECKU TpapUKU KBAIPATHUHBIX (YHKIIHHI,OMUCHI-
BaTh CBOMCTBA KBaAPATUYHBIX (DYHKIMH MO UX rpaduKam.

Pacro3naBaTh KBaipaTUIHYIO QYHKIIHIO 11O (hOpMYyJie, IPUBOINUTH IPUMEPBIKBA/-

paTUYHBIX (PYHKITUH U3 peaibHON KU3HH, (PU3UKH, TCOMETPHH.
YucnoBble nocsiefoBaTes/IbHOCTUN N NMPOorpeccunn

Pacmo3naBaTh apupMETHIECKYIO U TEOMETPUIECKYIO MPOTPECCHUU TIPU Pa3HBIX CITO-
co0ax 3a1aHusl.

BBITTOTHATE BRIYUCICHHS C UCTIOB30BaHUEM (POpMyIT N-T0 WieHa apuPpMETHIECKON
U TEOMETPUICCKOIN TPOrPECCHiA, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iICHBI MOCAEA0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOM TIOCKOCTH.

Pemare 3amaun, cBsi3aHHBIE C YHUCIOBBIMHU IIOCJIEIOBATEILHOCTIMHU, B TOM YHCIIE
3aJ1auy U3 peajibHOM KU3HU (C UCIIOJIb30BAHUEM KAIBKYJISITOPA, IIU(POBBIX TEXHOJIOTHH).
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TEMATWYECKOE INJTIAHNPOBAHWETY KJ/IACC

PaHHOHaJIBHBIG quciia

HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB COZIEpKaHUE
Uucia v BEIYKCTIECHUS. 25 [ToHATHE palMOHANIb- CucTtemaTmsmpoBaThb 1 0borawiatb 3HaHUA

HOTO unciia. Apudme-
TUYECKHE NCUCTBUS

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
yIIOpsIIOYMBaHUE pa-
IUOHAJIBHBIX YU CEI.
Crenenb

C HATYpAJIbHBIM
MIOKa3aTeJeM.
Penienne oCHOBHBIX
3a/1a4y Ha apoou,
MIPOLICHTHI

W3 peajibHOMN
MIPAKTHKH.

[Ipu3Haku AeTMMOCTH,
pa3oKeHUs

Ha MHOUTEJIN Ha-
TypaJIbHBIX YHCEIL.

00 OOBIKHOBEHHBIX U JICCAITUYHBIX JPOOSIX.

CpaBHMBaTb 1 YyNopsasoumBaTthb ApPobu, npeodpa3oBbiBas
MPpU HEOOXOIUMOCTHU JIECITUYHBIEC IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

MNpUMeHATbL pasHoo6pasHble CNocobbl 1 NPUEMBI
BbIYMCIEHNSA 3HAUYEHUI APO6HbIX BbIPaXXeHWUN,
CoJieprKaIlluX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTD
BbIpaKeHUE K (hopme, Hanboliee ynoOHOM /ISl BBIYUCIEHUIH,
peo0pa3oBbIBATH APOOHBIC BHIPAKCHHS HA YMHOKEHUE U JIe-
JICHUE NECSTHUYHBIX Ipo0ei K NEHCTBUSIM C IIEJIBIMU YHCIIAMH.
MpnBOANTL YNCOBbIE N 6YKBEHHbIE MPUMEpPbI CTENEHN

C HAaTYpaJbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAYCHHS OCHO-
BaHMS CTEIICHU U MOKAa3aTelisl CTENEHU, HaXOUTh 3Haue-

Hus creneHeil Buaa a" (a — moboe palnuoHaNIbHOE YKCIIO, N

— HaTypaJbHOE YHUCJIO).
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PeanbHbie 3aBUCHUMO-
ctu. [Ipsimasu oOpat-
Hasl MPOIOPIMOHAIb-
HOCTH

[NMoHMMATb cMbICIT 3anTUCH OOJIBIINX YKCEIT C TTOMOIIBIO
JECATUYHBIX Apo0el u creneneit uncia 10, MPUMEHATbL ux

B peabHBIX CUTYaIIHIX.

MPUMEHATL npu3HAKK IETMMOCTH, PA3JIOKEHNS HAMHOKHUTE-
JI1 HATypaJIbHBIX YUCEI.

PewlaTb 3aa4¥ Ha 4acTH, MPOIEHTHI, IPOIOPIIUH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMYMHBI U
BEJIMYMHEI 10 € ApoOu (TIPOLIEHTY), ApoOH (TIPOIIeHTa),KOTO-
PBIi COCTaBIISIET OJIHA BETMYMHA OT JAPYTOM.

MNpnBOAUTDL, pa3dbupaTh, OLLEHMBATb pa3IuvHbIC PEIICHNU,
3aMuCH PEIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTb 1 06bACHATb, ONUpasch Ha ONPEAEIeHH,
IIPSIMO MPOTIOPITMOHABHBIC W 00PaTHO MPOTIOPITMOHATBHBIC
3aBHCHUMOCTH MEXIy BeIMUHMHAMU; MPUBOAUTL NPUMeEpPbI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PelLaTb npakTUKO-OpUEHTUPOBAHHBIE 33/1a4X Ha JAPOOH,
MPOLICHTHI, MPSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUA I1e-
PEMEHHBIX.
DOopMyJIbI.

OBnageTb airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHATL €€ B MpolLiecce OCBOEHUS Y4eOHOTO MaTepuaia.
HaxoanTb 3HaueHus: OyKBEHHBIX BbIPAXXEHHM MPH 3a1aHHBIX
3HaYeHUSIX OYKB; BBIOJHSITH BRIYUCICHUS IO GOpMyJIIaM.
BbINOMHATL npeoOpa3oBaHus 1IEJIOTO BBIPAKEHUS

B MHOTOWIEH MPUBEIECHUEM MO00HBIX CIaracMbIX,
pacKkpbITHEM CKOOOK. BbINOMHATL yMHOXEHHE OTHOUIEHA
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[IpeoOpazoBanue Oyk-
BEHHBIX BBIPAXKECHUU,
PaCKpBITHE CKOOOK U
MpUBEIACHUE T10]100-
HBIX CJIaraeMbiX.
CBoiiCTBa CTENIEHH

C HATypaJIbHBIM
MOKA3aTEeIIEM.
MHOro4IEHHI.
Cnoxenue,
BBIYUTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMmyJbl CO-
KpamEHHOT O
YMHOXEHHUS.
Paznoxenue
MHOT'OYJICHOB

Ha MHOKUTEIN

Ha MHOTOWICH U MHOTOWICHA HA MHOTOWIEH, MPUMEHATb
dbopMyIBI KBaZpaTa CyMMBI B KBaapara pazHocTu. OCYLLECT-
BNATb pasiioKeHHE MHOTOWICHOB Ha MHOXKUTEIIUITYTEM BbI-
HECEHHUS 32 CKOOKHU OOIIEro MHOKHTEIIS, MPpUMEHeHus (Gop-
MYJIbI Pa3HOCTH KBaAPaTOB, (POPMYIT COKpPAIIEHHOTO YMHOXe-
HUSL.

[NMpnMeHATbL npeobpa3oBaHUE MHOTOWICHOB ISl PEIICHUS
Pa3ITUYHBIX 3371a4 U3 MAaTEMATHUKH, CMEKHBIX ITPEAMETOB,

U3 peaIbHON MPAKTHUKHU.

3HAKOMUTbLCSA C UCTOPUEN pa3sBUTHS MaTEMAaTHKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
ypaBHEHHSI, PaBHO-
CUJIBHOCTh ypaBHeE-
HUU.

JIunelinoe ypaBHEHUE

PewaTb nuHeitHOE ypaBHEHUE C OJIHOM MEPEMEHHOM,
NPUMEHSSA NPaBW/a nepexoaa OT HCXOAHOIO YPaBHEHUS

K paBHOCUJIBHOMY eMy Oosiee nmpocToro Buaa. [1poBepaThb,
ABJISICTCS JIM1 KOHKPETHOE YHUCJIO KOPHEM YPABHEHHUS.
MogbupaTtb NPUMepPbI map Yuces, SIBISIOIIMXCS PeIICHHEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C JBYMS IIEPEMEHHBI-
MU U €ro rpaduk.
Cucrema nByXJIMHEH-
HBIX YPaBHEHUH C
JIBYMSI [IEPEMEHHBIMU

CTpOUTb B KOOPIMHATHON MIIOCKOCTH IpayK JMHEHHOTO
ypaBHEHHUSI C IBYMS IEPEMEHHBIMU; MOJIB3YSICh IpaduKoM,
NPUBOAUTL NPUMEPbI pelIeHus] ypaBHEHHUS.

HaxoguTb peLleHne ciucTeMsl ABYX JTUHEWHBIX YpaBHEHUH
C IBYyMS MIEPEMEHHBIMHU.

CocTaBNATb N pellaTb ypaBHEHHE WIN CHCTEMY
ypaBHEHHUH 10 YCIOBHIO 3a/1a4H, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 331a4d NOJYyYEHHBIN
pe3yabTaT

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MPSIMOM.
IIpsimoyrosbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
[Tpumeps rpadukoB,
3aJIaHHbIX PopMy-
JaMH.

N306parkaTb Ha KOOPIMHATHOW MPSIMOW TOYKH, COOTBETCT-
BYIOIIME 33JJaHHBIM KOOPJAMHATAM, JTYy4YH, OTPE3KH,MHTEPBa-
JIbI; 3aITUCBHIBATh MX HA aJITeOpandecKoM SI3bIKE.

OTMmeuaTb B KOOPAWNHATHOM NIOCKOCTU TOYKH 1O 3a-
JTaHHBIM KOOPJAWHATAM; CTPOUTH IPadUKH HECIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (JOPMYIJIAMH, B TOM YHCIIC

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

MpMeHATb, N3yyaTb NPeEUMYyLLECTBA, UHTEPNPETMPO-
BaTb rpadudeckuii crmiocod mpeacTaBICHUSI N aHAIN3a Pa3-
HOOOpa3HOM XKU3HEHHON MHHOPMAIIHH.

OcBanBaTb nouatue GyHKIINH, OBJIa/ICBATh
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3HaBaTb nuHelHyo pyHknuo Y = KX + Db,
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Yrenue rpaukoB
peabHBIX 3aBU-
CUMOCTEH.

[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OMUCLIBaTb €€ CBOICTBA B 3aBUCHIMOCTH OT 3HAYCHUIKOA (-
¢buruenTos K u b.

CTpouTb rpauKn nuuelino GyHkuun, GyHKIun Y = | x|.

icnonb3oBaTb LNGPOBbIe PECYPChI IS IIOCTPOCHHMS TPpa-
(GbUKOB PYHKIIUI U U3y4YEHUS] X CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JUHENHON QYyHKIUY.
['paduk pynxuun
y=|x|
[ToBTOpeHue u 06001IEeHNE 6 [ToBTOpEHUE OC- BbI6upaTb, MPUMEHSATL OLEHMBATb CMOCOObI CpaBHEHHS
HOBHBIX TOHATUIH qucesl, BEIYUCICHUH, TpeoOpa3oBaHui BbIPAXKEHUM, pellie-
METOJIOB Kypca HUsI ypaBHEHUU.
7 kiacca, 00001IeHNE OcyuecTBNATbL CAMOKOHTPO/1b BBINOJIHICMBIX ACHCTBHH H
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOCHHUM.
PellaTb 3afaun u3 peaabHOM KU3HH, MPUMEHATb MaTemMa-
TUYECKWE 3HAHWUSA [Tt pellieHus 3a71a4 U3 APYTUXIIPEIMETOB.
PeluaTb TeKCTOBbIe 3ajayn, CpaBHMBATb, Bbl6|/|paTbCI'I0-
COObI pereHus 3a1a49u
OBLIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KJTACC

KBaapatHbie KopHU

n3 yncna. [lonstue
00 UppaloOHAIBHOM
yuciae. JlecsaTudanbie
NPUOJIMKEHUS Up-
palMOHAIbHbBIX YH-
Ccell.
JIeiCTBUTEIbHBIC
yucna. CpaBHEHHE
JICHCTBUTEIBHBIX
qucell.

YpaBHeHue BUAa

x> = a. CBoiict-

Ba apupmMeTnye-
CKHX

KBaJpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX BBIpaXKe-
HUM, COJIEpKAIUX
KBaJIpaTHbIE KOPHU

HanmenoBanue pazaena |[KoaudecTBo OcHoOBHOE OCHOBHBIE BUJIBI ICATEILHOCTH O0yYarOIIHXCS
(TemnI) Kypca 4acoB coepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBanparnsiili KOpeHb PopMyNMpoBaTh OrnpeLesieHMe KBaapaTHOTO KOPHS

U3 yKcia, apuhMeTUYECKOro KBaJApaTHOTO KOPHSL.
NMPUMEHATL omepannio U3BICUEHUS KBaIPaTHOTO KOPHS
13 4ucia, UCMNosb3ysi mpu Heo6XoquMOCTH KaNlbKYNSATOP.
OueHMBaTb KBaJpaTHbIE KOPHU LEIBIMU YUCIAMU U JECs-
TUYHBIMH JPOOSMHU.

CpaBHMBaTb 1 YNOpPsA0uMBaTh palMOHAIbLHBIE U
UppalMOHaJIbHBIC YMCIIA, 3aIIUCAHHbIE C TTOMOILBIO
KBaJpaTHBIX KOPHEU.

MceneaoBath ypaBHeHue X° = @, HAXOAUTh TOYHBIC H
npubIuKEHHBIE KopHU Tipu a > 0.

ViccnepoBaTh CBOMCTBA KBaJpaTHBIX KOPHEH, IPOBOIS YH-
CJIOBBIE HKCIIEPUMEHTBHI C UCTIOIb30BAaHUEM KAJIbKYJISITOpa
(KoMITbIOTEPA).

[loKa3bIBaTb CBOMCTBA apu(METHIECKHUX KBaIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl IpeoOpa3oBaHus BEIPAKEHU.
BbINO/HATbL NPeobpa30BaHNS BEIPaKEHUI, COAEPIKAIIMX
KBaJIpaTHbIE KOPHU. BripaxaTh nepeMeHHbIe

U3 TEOMETPUIECKUX B Pu3ndecKkux Gopmy.

BbIUMCNATb 3HAYEHWS BEIPAXKEHUIA, COAEPIKAIIHX
KBaJIpaTHBIE KOPHH, UCTIONB3YS MPU HEOOXOAUMOCTH
KaJIbKYJISITOP.
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Vicnonb3oBaThb B XOJI€ pCIICHUA 3a1a4 3JICMCHTAPHLBIC
IMpCaACTABJICHUSA, CBA3AHHBIC C HpI/I6J'II/I)KéHHI)IMI/I 3HAYCHUSIMHU
BCJINYHUH.

3HaKOMUTLCS C UICTOPUEI pa3sBUTHS MATEMATUKK

Yriciia U BEIYUCIICHUS.
CrerneHs ¢ LEIBIM
MOKa3aTEJIEM

CrereHn ¢ LEeIbIM
ITOKAa3aTeJIeM.
CrangapTHas 3a1uch
yuca.

Pa3mMepn1 00bekTOB
OKPY’KaOIIET0 MUpa
(OT BIEeMEHTapHBIX
YACTHI]

JI0 KOCMHUYECKHX
00BEKTOB), JJIH-
TEJIBLHOCTH TIPO-
1IECCOB

B OKpY>KaloIleM MHUDE.
CBoliCTBa CTEIIEHU

C 1IEJIBIM ITOKa3aTeJIEM

dopMynnpoBaThb ONPEAESIEHNE CTENICHH C LIEIBIM
IIOKA3aTeJIEM.

lNpencTaBNATH 3aMUCb OOJBIINX U MAJIbIX YHCEN

B cTaHJapTHOM Buje. CpaBHMBATb uKcia U BEJIUYUHBI,
3aMyCcaHHble ¢ UCNOIb30BaHueM crenenu 10.
Mcnonb3oBaTh 3aMnCb uncen B CTaHAAPTHOM BHJIE

JUTSL BBIPAXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIBHOCTH
IIPOLIECCOB B OKPY’KAOIIEM MUPE.

dopmMynnpoBaThb, 3aNMCbiBaTb B CUMBO/IMYECKOM hopme
1 UNIOCTPUPOBAaTb NPUMEPaMM CBOMCTBA CTEIIEHN

C LIEJIBIM [TOKa3aTelIeM.

[MpUMEHATb CBOWCTBA cTerneH s TPeoOpa3oBaHMs BbI-
paXXeHUH, COAEPKAIUX CTENEHU C LIEJIBIM IT0Ka3aTEIEM.
BbINO/HATL AEACTBUSA ¢ YUCIaMu, 3alIMCAaHHBIMH

B CTaHJApTHOM BHUJE (YMHOKEHHUE, JIeJIEHNE, BO3BEICHNE

B CTCIICHb)

AnreOpandeckue BbIpa-
»keHus. KBagparTHblii
TPEXUIEH

KBaapaTtHblii
TPEXUJICH.

Paznoxxenue
KBaJIpaTHOTO

Pacrno3HaBaTb KBagpaTHbIN TPEXWIEH, yCTAHABINBATh
BO3MOYXHOCTb €I'0 Pa3jI0KEeHUsI HA MHOKUTEIH.
PacknagblBaTb Ha MHOXXUTENW KBaJApaTHBIN TPEXUIIEH
C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOsb. JlonmycTrumbie
3HAYCHUS ITEPEMECH-
HBIX, BXOJISIINX

B aJire0OpanvecKkue
BBIPKEHHUS.
OCHOBHOE CBOWMCTBO
anredpanyecKkon
npobu. CokpailleHue
JpOOCH.

CnoxeHue, BbIYMTA-
HUE, YMHOXKEHUE U JIe-
JeHueanreOpandecKkux
JpOOeid.
[IpeoGpazoBanue
BBIPAXEHUU, CO-
JepIKaInX a-
reOpandeckue

JIpoou

3anuncblBaThb anrebpandeckue BeipaxkeHus. HaxoanTb
00J1aCTh OIpeAeNICHNs PAIMOHAIIBHOTO BEIPAYKEHUS.
BbINO/THATL ynCiOBBIE TOJICTAHOBKHU U BbIYUCIATD 3Ha-
YyeHue JIpoOu, B TOM YHUCIIE C TOMOIIBIO KAJIbKYJIATOPA.
PopMy/IMPOBaTb OCHOBHOE CBOMCTBO ajredOpandeckoit
Ipobu 1 MPUMEHSATb ero Jyis mpeoOpa3oBaHus APOOEi.
BbINOMHATL AENCTBUS ¢ anrebpandecKuMu APOOSIMHU.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUHN IJIs PEIICHUS 3a-
nad. BblpaxkaTb NepeMeHHble u3 gopmyi (hu3nuecKux,
TCOMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIC CUTYAITHH)
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBanparnoe ypaBHe-
Hue. HemosnHoexBan-
paTHOE ypaBHEHHE.
dopmyJia KOpHEN
KBaJIpaTHOTO ypaBHe-
Hus. Teopema Buera.
Pemenue ypaBHeHUH,
CBOJISIINXCS

K KBazpatHbIM. [Ipo-
cTeiime IpoOHO-pa-
UOHAIBHBIE YPaBHE-
HUSL.

Pemienue TeKkCTOBBIX
3a7a4 C TOMOILBIO
KBaJ[paTHBIX ypaB-
HECHUU

Pacno3HaBaTb kBajipaTHbIC YpaBHEHUS.

3anucbiBaTb ()OPMY/1y KOpHEH KBaapaTHOTO YpaBHCHHS; Pe-
LaTb KBagpaTHble YpaBHEHUS — IIOJIHBIE U HETIOJIHEIE,
MNpoBoANTb NPOCTENLLNE UCCNEN0BAHNA KBaApaTHLIX ypaB-
HECHUM.

PewlaTb ypaBHEHWSA, cBOJAIIMECS K KBAAPATHBIM,

C TIOMOIIILIO MPEe0OPa30BaHMUI M 3aMEHOM TIEPEMEHHOM.
Habnogatb 1 aHa/IN3MPOBaTb CBS3b MEXTy KOPHAMH H
Kod(ppuimeHTaMu KBaIpaTHOTO YPaBHECHHS.
dopmynnpoBaTtb Teopemy Buera, a Takxxe oOpaTHYIO -
TEOpPEMY, MPUMEHSATH 3TH TCOPEMBI ISl PEILICHUS

3ajad.

PellaTb TEKCTOBbIE 3a4a4M anredOpandeckumM CrocoooMm:
NEPEXOJIUTh OT CIOBECHON (POPMYITMPOBKU YCIOBUS 3a4a4U

K ajareOpandecKoi MoIesId IMyTEM COCTaBIICHUS YPaBHCHUS,
pelIaTh COCTaBICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH Pe-
3yJIbTaT.

3HaKOMUTBLCS C UCTOPUEN pa3BUTHS aareOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrempl ypaBHEHUI

13

JIuneiinoe ypaBHeHne
C ABYMS IIEpPEMEH-
HBIMH, €T0 rpaduk,
PUMEPBI PELLICHHUS
YPAaBHEHHU B LIEJIBIX
quciax.

Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

Pacrno3HaBaTb JMHENHHbIE YPABHEHHUS C IBYMSI
NIEPEMEHHBIMH.

CTpouTb rpaduku TUHEHHBIX YpaBHEHUM, B TOM YHUCJTIE
MCronb3ys LMPpPoBbIE PECYPChI.

Pa3nuyaTtb napasuienbHble U IEpeceKarouecs npsMble
110 UX YPABHEHUSM.

PellaTb crucTeMbl ABYX JIMHEWHBIX YPAaBHEHUM C IBYMsIIIE-
PEMEHHBIMH NOJICTAHOBKOW U CJIOKEHUEM.
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C ABYMS [IEPEMEH-
HbIMU. [IpuMepsI
PEIICHUSI CUCTEM
HEJIMHEWHBIX yPaB-
HEHUM C JBYMS I1€-
PEMEHHBIMU.
['paduueckas un-
TeprpeTanus ypas-
HEHHUS C AByMSITIC-
PEMEHHBIMU U CUC-
TE€M JIMHEHHBIX
YpaBHEHUI C ABYyMS
IIEPEMEHHBIMH.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CUCTEM YPaBHEHUI

PeluaTb npocTeime CUCTeMbI, B KOTOPBIX OJTHO

W3 YPABHECHUH HE SIBIACTCS JINHEHHBIM.

MpuBOANTL rpaPUUecKyto MHTEPPETALMNIO peleHus
YPaBHEHUS C IByMs IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PeluaTb TEKCTOBbIE 33a4M anreOpandecKiM CIiocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnossle HEpa-
BEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
TIEPEMEHHOM.
JInHenHbIe HEpaBEH-
CTBa C OTHOM Iepe-
MEHHOM U UX pelle-
Hue. CUCTeMbl JTUHEH-
HBIX HEPAaBEHCTB

dopMyMpoBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, UILIFOCT-
pUPOBaTh UX HA KOOPJIMHATHOM NPAMOU, [OKa3bIBaTbaIreo-
panvecKu.

MPUMEHATHL CBOMCTBA HEPABEHCTB B XOJI€ PEIIIEHHS 3a/1a.
PellaTb nuHeHbIE HEPABEHCTBA C OJIHOM TEPEMEHHOM, U30-
OpakaTh pellleHNEe HEPABEHCTBA HA YUCIIOBOM MIPSIMOM.
PellaTb cucTeMbl IMHEWHBIX HEPABEHCTB, M300paXkaThpe-
IEHHE CUCTEMbI HEPABEHCTB HA YHUCIIOBOU NIPSAMOMU
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C OJJHOM NIEPEMEHHOU
U UX PEILICHUE.
N3o6paxenue pe-
MICHUS TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
IPAMON

OyHkuu. OCHOB-
HBIE TOHSTUS

[lonsiTue pyHKUUU.
OO6nacTh onpeeneHus
Y MHO>KECTBO 3Haye-
HUN (QYHKIHH.
CrocoObI 3a1aHus
byHKIMIA.

['padux byHKIINN.
CaoiicTBa (yHKLINH,
uX 0TOOpakxeHue

Ha rpaduke

Mcnonb3oBaTh pyHKIMOHAIBHYIO TEPMUHONOTMMIO U
CUMBOJIUKY.

BbluncnaTtb 3HaUeHWsA dbyHKIMiA, 3a1aHHbIX opMyTaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISTOP); CO-
CTaB/IATb TabNULbl 3HAYEHUW HYHKIIUH.

CTponTb Mo TOUKaM rpaMKn GyHKIHI.

OnucblBaTb CBOMCTBA (DyHKIIMK HAa OCHOBE €&
rpaduyecKoro NpeacTaBICHUs.

Mcnonb3oBaTh pyHKIMOHANIBHYIO TEPMUHONOTMAIO U
CUMBOJINKY.

WccnepoBaTh npuMepsl rpauKoB, OTPAKAIONIUX PeaTbHbIC
nporiecchl U siBieHus. [1PUBOANTL NPUMEPbI TIPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.

Vicnonb3oBaTb KOMMNbLIOTEPHbIE NPOrpaMmbl

JUTSI IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB

Oynkunu. Yucno-
BbIe (DYHKINH

UreHue v ocTpoeHUe
rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

HaxoguTb ¢ noMoLbio rpadrka ¢pyHKINN 3HaY€HUE OTHOM
Y3 paCCMATPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOM.
B HecmokHBIX ciydasx BblpaXkaTb (DOPMY/10M 3aBUCMMOCTb
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byHKIUH, oTpa-
YKAIOIIUX peaJIbHbIC
nporeccol. DyHKINH,
OIKCHIBAIOIINE MPS-
MYIO U O0OpaTHYIO
MPOTIOPIIMOHANIbHBIE
3aBUCUMOCTH, UX
rpaduku.

I'padux pynxumn

y =X

OyHKIUA

y = XZ, y = X3’
y=vx,y = |x|; rpa-
(Guyeckoe penieHune
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

MCIKAY BCIIMUNHAMM.

OnucbiBaTb XApPaKTCP NU3MCHCHUA OﬂHOﬁ BCIIMYNHbBI

B 3aBHCUMOCTH OT U3BMEHEHUS IPYTOM.

PacnosHaBaTb Buabl H3ydaeMbix GyHKIHH. [10Ka3bIBaTh
CXeMaTnN4yeCKW moJIOKCHUEC Ha KOOpI[HHEITHOfI IIJIOCKOCTHU
rpadukoB GyHKIMHA Buga: y = X5,y =X,y =X,y = |x|.
Ncnonb3oBaTh PyHKUMOHaNLHO-Tpajuyeckue
ﬂpeﬂ,CTaBHEH NA aisd PEIICHUS U UCCIICAOBAHNA ypaBHeHI/Iﬁ u
CHUCTEM YpPaBHEHUM.

MNpUMeHATb LNMPOBbIE PECYPChI I TOCTPOCHHUS
rpaguKoB QyHKIIHIA

[ToBTOpEeHUE 1 00001IEHNE

IloBTOpPEHNE OCHOB-
HBIX TTOHSITHUHA UMETO-
JIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAaHUU

Bbl6|/|paTb, NMPUMEHATDL, OUEHNBATDb CrnocoobI CpaBHCHHA
YuCell, BBIYMCICHUN, MPeoOpa3oBaHuil BbIpAKEHUH, pEIICHUS
YpaBHCHUM.

OcyLLeCTBNATb CAMOKOHTPO/1b BBINIOJIHSAEMbIX JEHCTBUN U
CaMOITPOBEPKY pe3ysIbTaTa BBIUUCICHHM, MpeoOpa3oBaHuii, Mo-
CTPOCHUM.

PewaTb 3aga4n 13 peasibHOM XU3HU, MPUMEHSATb
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MaTeMaTHYEeCKHE 3HAHUS IS PEIICHHs 3a/1a4 U3 IPYTUX
IPEMETOB.

PellaTb TEKCTOBbIE 3ala4l, cpaBHUBATh, BbIOUPATLCMNO-
COObI perieHus 3a1aun

OBLIEE KOJIMUYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJTIACC

JlericTBUTEIBHBIC YHCIIA

HppanuoHaIbHbIE
YKCjia, KOHCUHbBIC U
OeCKOHEUHEIE JIeCs-
TUYHBIE IPOOH.
MHOX€ECTBO ACUCTBU-
TEJIbHBIX YHCEI; ACH-
CTBUTEIILHBIC YHCIIa
KaK OCCKOHEYHEIE Jie-
CATUYHBIE TPOOH.
B3aumHO o1HO3HAUHOE
COOTBETCTBHE MEXKIY
MHOXECTBOM JICHCT-
BUTEJILHBIX YHCEII U
MHO>KECTBOM TOYECK
KOOPAWHATHOM TIpsi-
MOM.

CpaBHeHUE IENCTBU-
TEJTbHBIX YnceI,apud-
METHYECKHE

HaumenoBanue paznena  |[Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEIBHOCTH 00Y4YaOIINUXCS
(Tembl) Kypca 4acoB CoZIepKaHuE
Yuciia 1 BEIYACICHUS. 9 PaunonaneHeie unciia, | PasBmBaTb NMPeACcTaBNEHNSA o yuciax: OT MHOKECTBA HATY-

PaJIbHBIX YHUCET IO MHOXKECTBA JICHCTBUTENbHBIX uncen.O3-
HAKOMUTBLCA ¢ BO3MOXXHOCTBIO IPEICTABICHUS IEUCTBU-
TEIBHOrO YKciia Kak OECKOHEUHOH JAECITUYHON Apoou, NPU-
MEHATb IeCATUYHbIE MPUOIMKEHHS PallMOHATIBHBIX U UPPa-
LIMOHAJIbHBIX YHCEIL.

N306paxkaTb neicTBUTENBHBIC YHCTa TOUKAMU
KOOPAVHATHOMN NIPSIMOM.

3anucbiBaTh, CpaBHMBaATb N yNnopAagoynBaTb
JEACTBUTEIIbHBIE YHCIIA.

BbINONHATL, coueTast yCTHbIE U TUCbMEHHbBIE TIPUEMBI,
apumeTnYecKme AeACTBUS ¢ paliiOHAIBHBIMU YHCIAMU;
HaxXOANTb 3HAYEHHUs CTENIEHEN C LEJbIMU ITOKA3ATEISIMU U
KOpHEH; BbIUNC/IATb 3HAYEHUS YUCIOBBIX BBIPAKEHUN.
MonyunTb NpPeAcTaBNEHNE O 3HAYMMOCTH JEUCTBUTEIb-
HBIX YUCEJ B IPAKTUYECKOU AEATEIIBHOCTUYEIIOBEKA.
AHaJ'II/I3I/IpOBaTb W Aenartb BbIBOAbl O TOYHOCTH IIpH-

O KEeHHsI IEHCTBUTENLHOTO YK CIIa PU PEIICHUU3a1ay.
OKpPYrNsATb AeWCTBUTENLHBIE YUCIIa, BbINOHATD Mpu-
KNOKY pe3yabTaTa BBIYUCICHUH, OLLeHKY 3HaYeHUN
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTH TIPHUOJIH-
YKECHHSL.

OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTAaTOB BHI-
YHCJIEHUMN

YHUCJIOBBIX BBIPaKEHUH.
3HAKOMUTLCS C UCTOPUEN pa3BUTHS MAaTCMATHKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU mepe-
MEHHOM

14

JInHelHOE ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JIMHeWHbIM. KBaj-
paTHOE ypaBHEHHE.
PemienneypaBHennid,
CBOJAILUXCS

K KBaJpPaTHBIM.
bukBagpatHbie
YpaBHEHHS.

[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauvBaTb, 3arMoMuUHaTb U NMPUMEHATDb rpanI/ILIeCKI/Ie
METOAbI ITpH pEIICHUN ypaBHEHUH, HEPABEHCTB M MX CHUC-
TEM.

Pacno3HaBarthb 1ienbie u ApoOHbIe ypaBHeHUS. Pe-
LLaTb JIMHENHbIE N KBajpaTHblE YPaBHEHUA, ypaB-
HEHUS, CBOJSIIMECS K HUM, IPOCTEHIINe TpoOHO-pa-
IIUOHAJIbHBIC YPaBHCHUSI.

Mpeanaratb BO3MOXKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
3aja4, 00CY>XKAaTb NX U PeLLIaTb TEKCTOBBIC 3a/1a4M
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTbLCS C UCTOPUEN pa3BUTHS MATEMATHKH
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pa3ioKEeHUEM
Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByX Ju-
HEWHBIX YPAaBHEHUIC
IBYMS IEPEMEHHBIMU
u €€ peuienue. Peme-
HUE CUCTEM JBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas untep-
IpeTals CUCTEMBI
YpaBHEHUM

C IByMsI IIEPEMEHHBIMH.
Penrenune TekCTOBBIX

OcBavBaTtb 1 MPUMEHSATb IIPUEMBI PEILIEHHUS CHCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SABJISIETCS JIMHEWUHBIM.

Mcnonb3oBaTh (pyHKIMOHATBHO-TpadUYECKUEe MPEeACTaB-
JEHUS U1 PELLEHNSA N NCCNEf0BAHUA ypaBHEHUIN CUCTEM.
AHanu3npoBaTb TEKCTbI 3a4a4, peLlaTb ux anredbpanye-
CKHM CIIOCOOOM: NMEPEXOAUTL OT CIIOBECHON (OPMYITHUPOBKU
yCIIOBUS 33/1a4U K anre0panyeckoil MoaenunyTéM cocTaBlie-
HUS CUCTEMBI YPAaBHEHHUI; PELLATb COCTABIEHHYIO CUCTEMY
ypaBHEHMI; UHTEPMPeTUPOBATb pe3yIIbTar.

3HaKOMUTbCS C UICTOPWEN pa3sBUTHS MATEMATHKU
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3a/1a4 anreOpandecKumM
CIIocoooM

VpaBHEHMS M HEPABEHCTBA. 16 YucnoBble HEpa- YunTtaTb, 3anncbiBaTb, MOHNUMATb, MHTEPMPETUPOBATDb He-
Hepasencraa BEHCTBA U UX PaBEHCTBA; UCIOJIb30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO. Bbl-
CBONCTBA. NONHATL nmpeoOpa3oBaHUs HEPABEHCTB, UCMO/b30BATbIs
JIunelinble IpeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBaTb JuHENHbIE U KBaJIpaTHbIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN PelLaTb nuHeHbIe HEPaBEHCTBA, CUCTEMBI JIMHEWHBIX HE-
U UX PEIICHUE. PABEHCTB, CHCTEMBI HEPABEHCTB, BKJIFOYAIOIIMX KBAJpaT-
Cucremsl TMHENHBIX HOE HEPaBEHCTBO, U pelaTh ux; 00CYXAaTb MOTyYeHHbIC
HEPABEHCTB C OAHOMN peLIeHus.
MEPEMEHHOMN U UX N306paxkaThb perieHre HepaBeHCTBA M CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aMNNCbIBATb pelIeHrEe C MOMOIIBIO
KBangpaTHbie He- CHUMBOJIOB.
PaBEHCTBA U MX PelLaTb KBagpaTHbIE HEPABEHCTBA, UCTIOIb3YSATpa-
pelIeHue. dbuueckue npeacTaBICHUS.
I'paduueckas un- OcBamBaTb U MPUMEHATb HEPABEHCTBA MPU PEIICHUN
TEepHpeTanus Hepa- Pa3JIMYHBIX 337124, B TOM YUCJIE IPAKTUKO- OPUEHTHPO-
BEHCTB U CUCTEMHE- BaHHBIX
PABEHCTB C JBYyMs
epeMEHHBIMU
OyHKITUN 16 KBanpaTtuunas ¢pyHk- PacnosHaBaTb BuabI H3ydyaeMbIX (GyHKIHUI; UIMHOCT-

s, e€ rpaduk u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

pPVPOBaTb CXEMATMUYECKUN, OOBSICHSATb PaciojIOKeHHE
Ha KOOPAMHATHOU MIOCKOCTU IparKOB

byuknuii Buga: y = kx,y= kx+ b,y = k_Ly = X2,

X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y =x%, y =vx,y = | x| B 3aBucHMOCTH OT 3HaYeHHITKOdDDHU-
IIUCHTOB; OTIMCHIBATh UX CBOICTBA.

Pacno3HaBaTb kBaJpaTHuHy0 PyHKIIHIO 0 (hopMmyIie.
MpMBOANTL NPUMEPbLI KBaJIPAaTUYHEIX 3aBHCUMOCTEH

U3 PEeaTbHOM KU3HU, GU3UKH, TCOMETPHH.

BbIABNATL u 060011aTh 0COOEHHOCTH rpaduka
KBaJpaTUYHOU QPyHKIMU Y = ax® + bx+ c.

CTpouTb 1 N306paXKaTb CXeMaTUUECKM rpaduku KBaapa-
TUYHBIX QYHKITAHN, 3aJaHHBIX (OpMYyJIaMHu BUIA
y=axt,y=ax’+q,y=a(x+p)y=ax’+bx + c.AHanM3U-
poBaTb M NPUMEHSATb CBOMCTBA U3yYCHHBIX (DYHKIMH JIJIsT
UX MOCTPOCHHUSI, B TOM YHCJI€ C TOMOIIBIO ITUGPOBBIX pecyp-
COB

Yuci1oBEIE TOCIIENO-
BaTEJILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIbHOCTH.
3agaHue mocneaoBa-
TEIBLHOCTU PEKYP-
peHTHOU opMyIon u
dbopmyIioi N-ro uieHa.
Apudmernueckas u
reoMeTpUYecKas mpo-
IPECCHH.

®opMyIisl N-ro 4jIeHa
apuMeTHYECKON U
reOMETPUYECKOU

OcBaunBaTb U NPUMEHATb WHACKCHBIE 0003HAYCHHUS,
CTPOUTb peYeBble BbICKa3blBaHWUSA ¢ HCHOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C TIOHSITUEM TOCIIE0BATENb-
HOCTH.

AHannsnpoBaTtb ¢hopmyily N-ro WieHa Nociie10Ba-
TEIbHOCTH WUJIN PEKYPPEHTHYIO (hOpMYITy

1 BbIYUCNATb YIEHBI TOCIEI0BATEIBHOCTEH, 3aJaHHBIX
3TUMU (hopMyTIaMHu.

YcTaHaBnMBaThb 3aKOHOMEPHOCTb B NOCTPOCHUH IOCJIC-
JIOBATEIbHOCTHU, €CJIM BBIITMCAHBI ITEPBbIE HECKOJIBKOEE
YJICHOB.

PacnosHaBaTb apupMETHUECKYIO U T€OMETPHUUECKYIOMPO-
IPECCHUHU MPU PA3HBIX CIIOCO0AX 3aaHusl.
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MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHON
IJIOCKOCTH.
JIuHENHBIN U KC-
MMOHECHIINAIBHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PellaTb 3amaun ¢ ucnoib3oBanueM GopmMys N-ro wieHa
apu(pMeTUYECKON U T€OMETPUUECKON IPOIPECCHU, CyMMBbI
HEPBBIX N YJIEHOB.

M306parkaTh diieHsl TOCIe0BATEIbHOCTH TOYKAMH

Ha KOOPJAMHATHOW MJIOCKOCTH.

PaccmaTpuBaThb NpUMepPbI NPOLIECCOB M ABEHWIA

U3 peaabHOM KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHUE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PellaTb 3aa4u, cBsi3aHHbIE C YMCIOBBIMU NIOCIEA0BATEIb-
HOCTSIMH, B TOM YHUCJIE 3aJa41 U3 PEaJIbHOM KU3HU C UC-
M0JIb30BaHUEM LU(POBBIX TEXHOJIOTUHN (JIEKTPOHHBIX Ta0-
nu11, rpadUYecKoro KaabKyssiTopa U T.11.).PelaThb 3agaun
Ha CJIOXHBIE MPOIIEHTHI, B TOM YKCIIE 33]I1a4l U3 pealbHON
NPAKTUKH (C UCIIOJIB30BAHUEM KaJIbKYJIATOPA).
3HaKOMUTLCS C UICTOPUEI pa3sBUTHS MATEMATUKK

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Uucnaun
BbIUNC/IEHUA (3anuCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YHCJIaMH, YUCIIOBAs
IpsiMast; MPOLIEHTBHI,
OTHOLLIEHUS, TIPOIIOP-
1M,

OﬂepI/IpOBaTb MOHATUNAMW: MHOKECTBO, ITOJAMHOXKCCTBO,
orepaluy HajJ MHOXKECTBaMHU; UCMO/1b30BaThb rpaduyeckoe
NpEACTaBICHUE MHOKECTB ISl OMMCAHUs PealibHbIX MpoIiec-
COB M SIBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUSOHBIX
pEeaMETOB.

AKTyanm3anpoBaTb TEPMUHO/ONMIO U OCHOBHbIE [1eACT-
BUA, CBA3aHHbIE C YHNC/TaMW: HaTypaJIbHOE YHUCII0,IIPO-
CTOE M COCTABHOE YUCIIA, JETUMOCTb HATypaIbHBIX
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OKpYIJICHHE,
npuOIIKEeHuE,
OIICHKA; PeIlIeHUE
TEKCTOBBIX 3aja4
apupMeTUIECKUM
CIIOCOO0M)

YHUCEII, MPU3HAKU JETUMOCTH, LIEJ0€ YHUCIIO, MOYJIb YUCIIA,
OOBIKHOBEHHASI U JIECATUYHAs APOOU, CTaHJAPTHBINA BUJT YHUC-
na, apuMeTHUecKril KBaIpaTHBIM KOPEHb.

BbINOMHATL AENCTBUSA, CpaBHMBATbL 1 YNOPSA04NBaTb
4yucia, IPeACTaBIATh YMCIa HA KOOPAUHATHOM MPSIMOM, OK-
PYIJISTH YKcIia; BbINOMHATL NPUKNAKY U OLEHKY pe3yiibTa-
Ta BBIYUCIICHUM.

PewlaTb TEKCTOBbLIE 3aa4M apupMeTHIECKIM CITIOCOOOM.
PeluaTb NpaKTUYecKume 3aayn, coaepsraniue npoIeHThI,
JIOJIH, YaCTHU, BBIPAXKAIOLINE 3aBUCUMOCTH: CKOPOCTh —

BpEMSI — PACCTOSIHUE, IEHA — KOJMYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTH TPYAQ.
Pa3bupaTb peanbHbIC )KHU3HESHHBIC CUTYAIUH,
(DOPMY/INPOBATb UX Ha A3bIKE MAaTEMaTHKH,

HaxoAuTb pelIeHue, IPUMEHSIE MaTEMATUYECKUH armapar,
NHTEPNPETNPOBATb pe3ybTar

Anrebpanyeckune
Bblpa>XeHNA
(mpeobpa3zoBaHme
anre0pandecKux
BBIPKEHUH, J10-
yCTHMBIC 3HAYC-
HUS)

OnepupoBaTb NOHATUAMM: CTENEHD C LIEIBIM OKa-
3aresieM, apuPpMETHUECKUI KBaIpaTHBI KOPEHD,
MHOTOWIEH, ajreOpandeckas Jpo0b, TOKICCTBO.
BbINOMHATL OCHOBHbIE ,EI,EVICTBI/IFIZ BBITIOJIHATH paClIéTBI
o ¢popmyJsiaM, MpeoOPa3oBLIBATH 1IEJIbIE, TPOOHO- paIro-
HaJIbHBIE BBIPAXKECHUS U BBIPAKCHHSI C KOPHIMH, PEa30-
BBIBATh Pa3JI0’KEHNE MHOTOWJICHA HA MHOXKUTEJIHN,B TOM
YHClIe C UCTIOIb30BaHUEM (DOPMYIT pa3HOCTH KBAJAPATOB U
KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOAUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MogenmpoBaTb ¢ oMOoLIbI0 GOPMYJT PeaTIbHBIE TPOLECCHI
Y SIBJICHUS

DPYHKUMN
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpauuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBaTb NOHATUAMUN: pyHKIMA, TpadhuK QyHKINH,
HyJU QYHKIIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJIbILIEE U
HauMeHblllee 3HaUeHUs QYHKLIUU.

AHaNn3MpoBaTb, CpaBHMBATb, 06CYXX/ATb CBOICTBA
byHKIUNA, CTPOUTb UX rpaduKH.

OnepupoBaTb NOHATUAMMW: nipsiMasi MPONOPIUOHATBHOCTbD,
oOpaTHas IpOMOPIIMOHATLHOCTD, TWHEHHAS (PyHKIINS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepooIa.
icnonb3oBaTh rpatMKK 1u1st ONIPEIENIEHUs CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JIsl peLICHUs 3a/1a4 U3 IPYTUX
y4eOHBIX MMPEIMETOB U PeaIbHOM KU3HU; MOLE/IMPOBaTb

C TMOMOIIIBIO I'pa()UKOB peabHbIE IPOLECCHI U SIBICHUS.
BbipaxxaTb (DOpMy/iaMu 3aBUCUMOCTH MEX/1y BETHYNHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAA NMPOI'PAMMA YUEBHOI O KYPCA «TEOMETPUA» B 7-9
KJTACCAX
COOEP>XAHWVE OBYYEHNA

7 K/NNTACC

HavasibHbIE TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJI. Buasl yrios.
BeprukanbHble 1 CMEKHBIE yIilbl. buccektpuca yria. Jlomanas, MHOroyroiapHuk. [la-
PaJUIEIBHOCTD U NEPIICHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbie (urypbl. OCHOBHBIC CBOMCTBAa OceBOoW cummeTpuu. [Ipumepsi
CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHHUA C MOMOLIBIO HUPKYJIS U IuHeku. TpeyronsHuk. BeicoTa,
MeanaHa, OMCCEKTpUca, MX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TpEyroJibHUKU. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa ¥ TpHU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIECIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHHKA.

[IpssMoyrosibHBIN TpeyroiabHUK. CBONCTBO MEIHMAHBI MPSMOYTOJBHOTO TPEYTOJIb-
HUKa, IPOBEIEHHON K I'UIoTeHy3e. [Ipu3Haku paBeHCTBA PSMOYTOJIBHBIX TPEYIOJIbHU-
KOB. [IpsIMOYTONBHBIN TPEYTOIBHUK C yTIIOM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 00JIbIleM yriie U O0JbLIEH CTOpOHE TpeyroiabHUKa. [lepnenauKysp
Y HaKJIOHHAS.

I'eomerpuyeckoe mecto To4yek. buccekrpurca yria u CepeIuHHbINA NEPIEHIUKYIISP
K OTPE3Ky KaKk F€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JUAaMETp, UX CBOMCTBA. B3aMMHOE pacIlONOKEHHE
OKpYXHOCTH M mpsiMoil. KacaTtenbHast u ceKymas K OKpYKHOCTH. OKpY>KHOCTb, BIIU-
CaHHas B yroJl. Bnimcannas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJTACC

Yerpipéxyronpauku. [lapamnenorpamMm, €ro npu3HAKd W CBOWCTBA. YacTHbIE
CJIy4ad MapajiieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), X MPU3HAKHA U CBOMCTBA.
Tpanemnus, paBHOOOKas Tparnenus, €€ CBOICTBa U npu3HaKku. [IpsimoyronpHas Tpamnerusi.

Meron yasoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u reopeMa
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue nTuHUA TPEYTOJIbHUKA U Tpanenuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TpeyroibHUKOB, Koddduiuent nogodus. [Ipusnaku mogooust Tpeyroib-
HUKOB. [IpuMeHenne nogo0us npu pereHuy NpakTUYECKUX 3a/1a4.

CaoiicTBa miomaaei reomerpuyeckux ¢puryp. @opmynsl s MIOMAAN TPEYTOb-
HUKa, MapajyiejorpaMma, pomoa u tpaneuuu. OTHOIICHUE TUIoaAeld moa00HbIX (u-
ryp.

Boluucnenue mionaiei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJeT4aToi Oyma-
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re.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemieHun npakTUde-
CKMX 3a/ad4.

CuHyC, KOCUHYC, TAHT€HC OCTPOrO yria IpsIMOYTOJBbHOIO TPEyroibHUKa. OCHOB-
HOC TPUTOHOMETPUYECKOE TOXKICCTBO. |puUTrOHOMETpHYeckue (GyHKIUKA YyriaoBB 30°,
45° u 60°.

BrniucanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOM M XOpHOMl. YTIIIb
MEXKIy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMCaHHBIE YEThIPEXYTOJIBHUKH. B3anmHoe
pacmnoyio)keHue IBYX OKpyxkHocTed. Kacanume okxpyxHocTei. OOmme KacaTelbHBIE K
JBYM OKPYXHOCTSIM.

9 KNNACC

Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHUHYCOB. Pemenue
IIPAKTUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOU3BENEHUU OTPE3KOB XOpI, TEOPEMBI O MPOU3BEICHHUH OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaliy
HaJl BeKTopamu. Pa3noskeHue BekTopa mo JABYM HEKOJUIMHEApHBIM BekTopaM. Koopau-
HaTbl BEKTOpa. CKAISIPHOE IMPOU3BEIACHUE BEKTOPOB, IPUMEHEHME I HAXOKICHUS
JUTUH U yTJIOB.

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSMOM U OKPYKHOCTH
B KOOpAMHATAX, NIEPECEUEHNE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpJINHAT U €Tr0 IpH-
MEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yIJIa, BBIYMCIICHUE JUIMH AYT OKpykHOCTeU. [limomans kpyra, ceKkTopa, CErMeHra.

JIBUKEHUsl TUIOCKOCTH W BHYTPEHHUE CUMMETpUU PUTYp (JIEMEHTApHBIE Tpe.-
ctaBiyienust). [lapannensHblii nepenoc. [loBopor.

NMPEAMETHDIE PE3YJ/IbTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4EOHOTO Kypca K KOHIly o0y4e-
HUI B 7 K/lacce:

Pacmo3HaBaTh u3ydeHHBIE TeoMeTpUuecKre (UTYPBI, ONMPEACTsATh WX B3aHMMHOE
pacnosoxeHue, U300pakaTb reoMeTpuyecKkue (GUryphbl, BBHIIOIHATh YEPTEXKU MO YCIIO-
BUIO 3a7auu. M3MepsATh JIMHEMHBIE W YIJIOBBIE BEIMYMHBL. Pemare 3a1ayu HA BbI-
YHCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, Pa3MepOB MPUPOJHBIX 00bEKTOB. Pa3znuuarh pazMepsl 3TUX OOBEKTOB MO TO-
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PSAAKY BEJIUYUHBI.

CTpouThb 4epTekKHU K TEOMETPUUECKHUM 3aa4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33/a4.

[IpoBOOUTH JOTHYECKUE PACCYKACHUS C HUCMIOJIb30BAHUEM T'€OMETPUUECKUX TEO-
peM.

[Tonp30BaThCAd MpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB, CBOUCT-
BOM MEIHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTrOJbHHKA, B pe-
LIEHUN T€OMETPUUYECKUX 3a1ad.

OmnpenensaTh mapaayieNbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00paszyeT
C HUMHU cekyIas. Onpenensarts napajuieIbHOCTh MPSMBIX C MOMOIIBIO pPaBEHCTBA pac-
CTOSIHUM OT TOYEK OJTHOW MPSIMOU JI0 TOYEK APYrOM MPSAMOM.

Pemars 3a1aun Ha KieTyaToi Oymare.

[IpoBOAMTH BHIYMCIECHUS! U HAXOJUTh YUCIIOBbIE M OYKBEHHBIE 3HAYEHUS YIJIOB
B T€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB MMHO-

rOYTrOJbHUKOB, CBOMCTB YIJIOB, 00Pa30BAHHBIX MPU MEPECECUCHUH IBYXTapAILIEIbHBIX
IPSIMBIX CEKYILEH. Pemars npakTudeckre 3a1aun Ha Hax0KIeHUE yIiioB.Biuaaers mous-
THUEM I'€OMETPUUECKOTO0 MECTA TOUYEK. Y METh ONPEIENIATh OMCCEKTPUCY YIJIa U CEpeIuH-
HBIH MEPIICHINKYJIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA

TOYEK.

@opMyIMpPOBATh ONPEIEICHUs OKPYKHOCTH U KPyTa, XOPAbl U THAMETPA OKPYK-
HOCTH, ITOJIb30BAThCA HMX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKMCTBA IIPU PELICHUH
3a1ad.

Biamers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. [lonb3oBaThcs PpakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA TIEpe-
CEKAlOTCs B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIICHIUKYIISPBI K CTOPOHAM Tpe-
YTOJIbHHUKA MTEPECEKAOTCS B OHOM TOUKE.

Brnaners noHATHEM KacaTelbHOW K OKPY>KHOCTH, ITOJb30BaThCS TEOPEMOM O Iep-
IIEHIMKYJIAPHOCTH KacaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMU, MMOHUMATh HMX
MIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE ITOCTPOCHUS C MOMOIUBIO LIUPKYJIS U JIK-
HEWKHU.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS IPOTPAMMBI Y4€OHOTO Kypca K KOHITyoOy4e-
HUI B 8 KJlacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS
VX CBOWCTBAMMU IPU PEUICHUHA T'€OMETPUUYECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA W TPaIlCUHWH, MPUMEHITh HX

CBOWCTBA IMPU PEUICHUU reoMeTpuuecknx 3anad. [lonp3oBarscsa Teopemoint daneca
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U TEOPEMOM O MPONOPLHOHAIBHBIX OTPE3Kax, IPUMEHATh UX IS PELICHUS IPAKTHYe-
CKHX 3a1ad4.

[IpuMeHsTh IpU3HAKU MOJ0OUSI TPEYTOJIBHUKOB B PEIIEHUU F€OMETPUYECKHX 3a-
Jag.

[Tonb3oBatbesa Teopemoit [ludaropa miast pemeHus reOMETPUUECKUX U MpaKTUde-
ckux 3agad. CTpoUTh MAaTEMAaTHYECKYIO0 MOJENb B MPAKTUYECKHUX 3a7adyax, caMOCTOsI-
TEJIBHO JeaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIUE JUIMHBI.

BiianeTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIia IPsIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCs STUMH MOHATUAMM JUJISl PELLIEHUS TPAKTUYECKHUX 3a/a4.

Boeruncnate (pa3inyHbIMU CIOCOOAMM) IUIOLIA/Ib TPEYTOJbHUKA U IIOUIAd MHO-
rOyroJIbHbIX QUryp (IoJab3ysch, I71€ HEOOXOAUMO, KaIbKYIATOpoM). IIpuMeHsaTs nomy-
YEHHBIE YMEHUS B IPAKTHYECKUX 33/1a4ax.

BiianeTs MOHATHUAMM BIIMCAHHOTO M LEHTPAJIBHOTO YIVIA, HCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yTiax, yriiax Mexay XopAaMu (CEKyILMMHU) U YIJie MeXay KacaTelbHON U
XOpAOH IPpH PEIICHUH FEOMETPUYECKHX 3a]1a4.

Bragers MOHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA OINM-
CaHHOTO YETHIPEXYTOJIBHUKA IIPU PELLICHUY 33]1a4.

IIpuMeEHATH OTy4YEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MATEMAaTHYECKUE MOJIEIH
JUIS 3371a4 peabHOM KU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUMCIEHUS C IPUMEHE-
HUEM MTO100US U TPUTOHOMETPUH (ITOJIb3YSICh, I1€ HEOOX0AUMO, KaJIbKYJISATOPOM).

[IpeameTHBIE pe3yIbTaThl OCBOECHUS IPOrpaMMbl y4eOHOTO Kypca K KOHILy o0yde-
HuA B 9 Kacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3iMyHbIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («pelIeHHe MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMONIBIO KaIbKYJISITOpPA) JUIMHBI U YIJbl JJi1 HETao-
JIMYHBIX 3HAYEHUN.

[Tonb30BaTbes GopMysaMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXK-
JECTBOM JJI HAXOKJICHHSI COOTHOILEHUI MEXy TPUTOHOMETPUYECKUMU BETNUMHAMMU.

Hcrons30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUISl HAXOXKICHHSI Pa3JIMYHBIX JJIe-
MEHTOB TPEYroJIbHUKA («PELIEHUE TPEyroJbHUKOBY), MPUMEHATh UX MpPU PEIICHUU
reOMETPUYECKUX 3aau.

Bnagers moHsTHsMH TnpeoOpa3oBaHHs MOJOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB
nono0HbIX Quryp. Ilonp3oBarbesi cBOMCTBaMM MOJOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIYHCIISATD JJIMHBI U HAXOAUTD YTJIbl y NOJ00HBIX Guryp. II[puMeHsTh cBOMicTBa MOA00US
B MPAKTUYECKUX 33/7ayax. YMeThb NMPUBOJIUTEH MPUMEPHI MOJOOHBIX (PUTYp B OKpYKaro-
IEM MUDE.

[Tonb3oBaThca TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOp[, O MPOU3BEACHUH OT-
PE3KOB CEKYILHX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaThCA BEKTOpAMH, MOHUMATh WX T€OMETPUUECKUN M (U3UUECKUI CMBICI,
MPUMEHSTh UX B PEIICHUN TEOMETPUIECKUX U (pU3MIecKuX 3amad. [[puMeHsTh cKamsp-
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HOE MIPOM3BEICHNE BEKTOPOB JJIsl HAXO0XKJICHUS JJIMH U YTJIOB.

[Tonb30oBaThbCd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
T€OMETPUUECKUX U MPAKTUUYECKHUX 3a/1au.

Brnagets NOHATUAMU MPaBUILHOTO MHOTOYTOJIBHHUKA, UTMHBI OKPYXHOCTH, JITHHBI
YT OKPY>KHOCTH M paguaHHOW MEpHI yrila, YMETh BBIYHMCIATH IUIOMIA/Ib KpyTra U €ro
yactell. [IpuMeHATh moydeHHble YMEHUS B MPAKTUUECKUX 3a/1a4ax.

Haxonuth ocu (Wi HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHIKEHUS ITIOCKOCTH
B IIPOCTEUILUX CIIyYasX.

[IpuMeHATh MOoTy4YeHHBIC 3HAHUS HA PAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJIEIH
JUIS 3a/1a4 peaNbHOM JKU3HH U TMPOBOJAUTH COOTBETCTBYIOIINE BBHIYUCICHUS C MIPUMEHE-
HUEM MOJ00US U TPUTOHOMETPUUECKUX (PyHKUUN (TOJB3YSCh, TIe HEOOXOAUMO, Kallb-
KYJISITOPOM).
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TEMATWYECKOE INJTIAHNPOBAHWE 7 KJTACC

TPEYroJbHUKAX U

HaumenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB COZIEpKaHUE
[Ipocrenmme reomerpuye- 14 [Ipocrenmme dopMy/IMPOBaTb OCHOBHBIC MTOHATHS U OmpeeneHus. Pac-
CKH€ (PUTYpPHI UMX CBOMCT- reOMETPUUECKUE Nno3HaBaTb U3y4yeHHbIE TeoMeTpuueckue Gurypsl, Onpeae-
Ba. MI3Mepenne reomerpu- OOBEKTBHI. NATb UX B3aMMHOE PACIOIOKEHUE, BbINO/THATbUEPTEK 1O
YECKUX BEJIMYNH MHOTroyroJIbHUK, YCIJIOBHIO 3aJ]a4H.
JoMaHasl. [MpoBOANTb pocTEeNINE NOCTPOCHUS C TOMOILBIO LIUPKYJIS
CMeKHBIE U BEPTH- U JIMHEUKHU.
KAQJIbHBIE YTJIBI. N3MepATb nuHelHbIE U YTIIIOBbIE BETUYUHBI FT€OMETPUUECKHUX
Pabora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMU OnpeaenaTb «Ha raa3» pa3Mepbl peaibHbIX 00bEKTOB,
YepTeKaMU. NPOBOANTbL rpyOyIO OLIEHKY UX Pa3MepOB.
N3mepenre muHEWHbIX | PELUaThb 3a71aun Ha BRIUKUCIECHUE IJIMH OTPE3KOB U BEIMYUH
Y YTJIOBBIX BEJIMYUH, YTJIOB.
BBIUHCIIEHHE OTPE3KOB | PellaTb 3a7auu Ha B3aMMHOE PacoJIOKEHUE
U yTJIOB reOMETPUICCKHUX (DHUTYD.
[MpoBOANTb KITaccudUKaIUIo YTI0B, BbIYUCNATL
JIMHENHBIE U YTIIOBbIE BEJIMUMHBI, MPOBOANTb
HE0OXOAMMbIE JOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTbLCSA C UCTOPUEN pa3BUTHS TEOMETPHI
TpeyroqbHUKN 22 [ToHsiTHE O paBHBIX Pacno3HaBaTb napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX

yeprexkax (C yKkazaHuEM IMPHU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npusHaka pa-
BEHCTBA TPEYTOJIb-
HUKOB.

[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BbIBOAUTbL ciieicTBuUs (PaBEHCTB COOTBETCTBYIOIIUXAIEMEH-
TOB) U3 PABEHCTB TPEYTOJbHUKOB.

dopMy/INPOBaTh onpeAeeHus: OCTPOYTOIbHOTO, TYIIO-
YTOJIBHOTO, MPSAMOYTOJIBHOTO, PABHOOEAPEHHOT O, PABHOCTO-
POHHETO TPEYTOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI,MEIUAHbI
TPEYTOJbHUKA; CEPEIMHHOIO MEePICHANKYIISIpa OTpe3Ka; Ie-
pUMETpaA TPEYTOJIbHUKA.

PopMyNMPOBaTb CBOMCTBA U MPU3HAKK PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTponTb ueprexu, PELLATb 3alayu ¢ TOMOIIbIOHAXOXKIe-
HUSI PaBHBIX TPEYTOJIbHUKOB.

[MPUMEHATL pU3HaKK PaBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJbHHUKOB B 3a7a4ax.

Mcnonb3oBaTthb mudpossie pecypcsl 415 UCCef0BaHNA
CBOMCTB H3y4aeMbIX Quryp.

3HAKOMUTbLCSA C UCTOPUEN pa3BUTHS T€OMETPHI
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[TapannenbHbie OpsSIMBIE, 14 [TapannenbHbie Npsi- PopmMyNMpoBaThb NOHATUE mapaIeIbHBIX MPSMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA MBbI€E, UX CBOWCTBA. HaX04WUTb MPaKTHYECKHUE ITPUMEPHI.
Hakpecrt nexammue, N3y4yaThb cBoiicTBa yrioB, 00pa30BaHHBIX IIPH IIEPECCUECHUN
COOTBETCTBEHHBIE U napajuiebHBIX IPSIMBIX ceKyiei. [1poBOAUTL foKa3aTeslb-
OJHOCTOPOHHHUE yIJbl, | CTBa NapajuleIbHOCTH JABYX HPSMBIX C TOMOILBIOYTJIOB, 00pa-
oOpa3oBaHHbIE 30BaHHBIX MPU MEPECEUCHUH ITUX MPAMBIX TPEThEU MPSIMOil.
P MEPECEYEHUH Ta- BbluncnaTb cymmy yriioB TpeyrojibHUKAa U MHOTOYTOJILHUKA.
paJUICNIbHBIX MIPSMBIX HaxoauTb yucnoBble 1 OyKBEeHHbIE 3HAYEHUS YTIIOB
cexyieit). [Ipuznax B TEOMETPUYECKHUX 33/1a4aX C UCIOJIb30BAHUEM TEOPEM
napauieIbHOCTH Mps- O CyMME YIJIOB TPEYTrOJIbHUKA U MHOTOYT OJIbHUKA.
MBIX YEPE3 PABEHCTBO 3HAKOMUTBLCA C UCTOPUEN pa3BUTHSI TEOMETPUN
PaCCTOSIHUIOT TOYEK
OJIHOM TIPSIMOM 10
BTOPOU NPSIMOM.
Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yriisl
TPEYTrOJbHUKA
OKpYX HOCTb U KPYT. 14 OxpyXHOCTb, XOopaa u | POPMY/INPOBATHL ONPeseIeHNA: OKPY>KHOCTH, XOP/IbI,Tha-
['eomerpruueckue JMaMeTp UX CBOMCTBA. | METpa U KacaTelbHOW K OKpYyKHOCTU. /I3yyaTb nx cBoiicTBa,
MOCTPOEHUS KacarenpHas MPU3HAKHU, CTPOUTb YepTEXKHU.
K OKPY>KHOCTH. NccnenoBaTth, B Tom uucie UCMONb3ys LUGPOBbLIe pecyp-
OKpYy>KHOCTb, Cbl: OKPYXHOCTb, BIMCAaHHYIO B YT'OJI; LIEHTP OKPYKHOCTH,

BIIMCaHHAA B YIT'OJI.

BIIMCAaHHOU B YToJI; pPaB€CHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MIPUMEHEHUE

B 3a7a4ax. buc-
CEKTpHca U ce-
PEIUHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
OMMCaHHasi OKOJIO
TPEYrOJIbHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a/1auu

Ha IOCTPOEHHE

KacaTeJIbHBIX.
Ncnonb3oBaTtb MeTod I'MT nainis nokaszaTelbCcTBa TEOpEM

0 TepeceYeHN OUCCEKTPHUC YTIIOB TPEYTOJbHUKA U Cepe-
JUHHBIX MEPIECHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKAC
nomonieio 'MT.

OBnageBaTb MOHATUAMM BIMCAHHOM M OIMCAHHOMN
OKPYKHOCTEU TPEYroJbHUKA, HAXOANTb LIEHTPBI ITUX
OKPYKHOCTEM.

PewaTb ocHOBHBIE 3a4a4M Ha MOCTPOEHWE: yriia, paBHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
PSAMOU, MTPOXOJAIIEH YePE3 TaHHYIO TOUKY U IEPIEHANKY-
JIIPHOM TAaHHOM MPSMOM; OMCCEKTPHUCHI JAaHHOTOYTJIa; Tpe-
YTOJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HaKOMUTLCA C UCTOPUEIN pa3BUTHS TCOMETPUH

[ToBTOpEeHue, 0000IICHIE 4 [ToBTOpEeHue n 0600- PewaTb 3aa4¥ Ha TOBTOPEHUE, HILTIOCTPUPYIOIIHNE CBSA3H
3HAHUN IIICHUE OCHOBHBIXIIO- MEXTy pa3IMYHBIMU YacTSIMHU Kypca
HSITUN U METOJIOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJTACC

MIPU3HAKU U CBOMCTBA.
YacTHble cilyyau na-
pajuIeIorpaMMoB
(IpAMOYTONBHUK,
poMO, KBaapar), ux
MIPU3HAKH U CBOMCTBA.
Tpanenusi.
PaBHoOOKas 1
PSIMOYTOJIbHAS
Tparneuuu.

Meton yaBoeHus
MeEJIMaHBbl.
IenTpanbHas
CUMMETPHUS

Haumenosanue paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temnl) Kypca 4acoB COZIEp)KaHUE
YeTbIpEXYTOJIbHUKH 12 [Mapamnenorpamm, ero | V1306paxaTb M HAXOAUTb Ha YepTEkKaX YCTHIPEXYTOIbHH-

KU pa3HbIX BUOB U UX 3JIeMEeHTh. POPMY/IMPOBaThL Onpe-
[eNeHUsA: napajuienorpaMmma, npsaMoyroibHUKa, poMoa,
KBaJpara, Tpareuuu, paBHOOOKONUTpaneuu, IpsiMOyTOJib-
HOM TpaIeuuu.

,ﬂ,OKa3bIBaTb N NCMNOJ1b30BaTb MNMpPW pelleHni 3ajay npu-
3HAKM M CBOMCTBA: MapajuieorpaMma, IpsiMOyrOIbHUKa,
pomba, KBajipaTa, Tpaneuu, paBHOOOKOUTpAIeIINH, MPsi-
MOYTOJIBHOM Tpaneuny.

MNPUMEHATL METO/ yIBOCHUS MEUAHbI TPEYTOJIbHUKA.
Mcnonb3oBaTh mudpoBsie pecypehl A UCCIEI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HaKOMUTbCS C UICTOPWET pa3sBUTHS TEOMETPHI

Teopema daneca 1 Teopema
O IPOMOPUUOHAIBHBIX OT-
pe3kax, moJgo0HbIE Tpe-
YTOJIbHUKU

15

Teopema daneca u
TeopemMa

O TIPOTTOPIIMOHATEHBIX
OTpE3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

MpoBOAUTL NMOCTPOEHWNSA C TOMOIIBIO ITUPKYJIS U JIMHEHKN
C MCTIOJIb30BaHME TeopeMbl Dajieca U TEOPEMbI

0 MPONOPIIMOHAIIBHBIX OTpe3Kax, CTPOUTb YeTBEPTHIMIIPO-
MOPLUMOHAJIBHBIA OTPE30K.

INMpoBoAUTb A0Ka3aTe/IbCTBO TOTO, YTO MEUAHBI Tpe-
yTOJIbHUKA TIEPECEKAIOTCS B OHON TOYKE, U HAXOAUTb
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJILHUKE.
[Tono6HbIe Tpe-
YTOJbHUKH. Tpu
MpU3HaKa noo0us

CBSI3b C IICHTPOM Macc, HAXOAUTb OTHOIIIEHUE, B KOTOPOM
MEIUaHBI ICTISATCSA TOYKOU UX TIEPECCUCHUS.

HaxoauTb mogo0HbIC TPEYTrobHUKH Ha TOTOBBIX YepTEkKaX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB TIOI00MS.
PeluaTtb 3a4a4¥ Ha MO00HbIE TPEYTOIBHUKH C TIOMOIIIBIO
CaMOCTOSITEITEHOTO TTIOCTPOCHUS YEPTEKEH U HAXOKICHUS
MOJO0HBIX TPEYTOJLHUKOB.

[MpoBOANTb fOKa3aTe /IbCTBA ¢ UCIOIb30BaHUEMITPU3HA-
KOB IIOJIO0MS.

TPEYTOJIBHUKOB. [oKa3bIBaTb Tpu mpu3HaKa moao0us TpeyroJbHUKOB.
[Tpumenenue MPUMeHATb moaydeHHbIe 3HaHUS TIPU PEIICHUN Te0-
nooous METPUYECKUX U MPAKTUYECKUX 3a]1a4.
IIPU PEIICHUN TIPaK- 3HAKOMUTbLCSA C UCTOPUEN pa3BUTHS TEOMETPHI
TUYECKUX 32724

[Tnomans. Haxoxaenue 14 CaoiicTBa momaaen OBnageBaTb NepBUYHBIMU NMPeacTaBNeHNAMN o6 ol1ei

TJIOMIAACH TPEYTOJbHUKOB TrCOMETPUUIECKHUX TCOPHUH TUIOIAIU (Mephl), POPMY/INPOBATL CBOMCTBA

U MHOTOYTOJIbHBIX (QUTYP. duryp. TUTOIIAM, BBISICHSTh UX HATJISIIHBIA CMBICIL.

[Tnomaan mogoOHbIX GUTyp DopMyIbI BbIBOANTL dopMyItbl TUIOIAAM TTapajuieorpaMMa,
JUTSI TUTOTHATA TPEYTOJIbHHUKA, TPAITCUH U3 (GOPMYIIBI TUTOIAIH
TPEYrOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajjiesiorpaMma, BbIBOANTL hopMyIIbI IITOIIAIN BBITYKJIOTO YETHIPEX-
TpaneIuu. yrOoJbHUKA Yepe3 TUaroHaId U yroJI My HuMu. Haxo-

Breruucnenue mio-
a1ei CIOKHBIX PU-

ryp.

AUTb miommaau Guryp, n300paxE€HHBIX Ha KJIeT4aTonOyma-
re, UCNOo/Ib30BaTh pazoueHue GUrypbl Ha YaCTU U J10CT-
pauBaHue.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa3bupaTb NPUMEpPbI KCIONE30BaHUS BCIIOMOTATEIEHOM
TJIOIAH IS PEIICHHS TEOMETPUYECKUX 3a1ad.

HaxoanTb moraau mogo0HbIX GUryp.

BbIUNCNATL miomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
PeluaTb 3a4a4¥ Ha TUIOMIAh C MPAKTHYECKUM COICPKAHU-
eM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
OnpeneneHue Tpuro-
HOMETPHYECKHUX
GbyHKIIHA OCTPOTO yT-
Ja IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, TPHU-
TOHOMETPUYECKUECO-
OTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OCHOBHOE TPUTOHO-
METPUYIECKOCTOXKIe-
CTBO

[okasbiBaTb Teopemy [ludaropa, NCNOMb30BATH €€

B IPAKTUYECKUX BBIUUCICHUSX.

PopMyNMpPOBaTh onpeneneHus TPUrOHOMETPUUYECKHUX
(GyHKIHMI ocTporo yria, MPOBEPATb UX KOPPEKTHOCTb.
BbIBOANTb TpUTOHOMETPUYECKHE COOTHOILICHHUS

B IPSIMOYT'OJIbBHOM TPEYTOJIbHUKE.

WccnepoBaTb cOOTHOLIEHUS! MEXKIY CTOPOHAMM B MPSIMO-
YTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiaMu B 45° u 45°; 30°

u 60°.

Wcnonb3oBaTh ¢popmyiibsl IpUBEACHUS U OCHOBHOE TPH-
TOHOMETPUYECKOE TOXKAECTBO JJIsl HAXOXKIAECHHSI COOTHO-
IEHUI MEX]ly TPUTOHOMETPUUECKUMU PYyHKIUSIMHUPA3-
JUYHBIX OCTPBIX YTJIOB.

NMPUMeHATb noxyyeHHbIe 3HAaHUSI M YMEHUS [TPU pEeLICHUU
NPAKTUYECKUX 3a/1a4.

3HaKOMUTBLCA C UCTOPUEN pa3BUTHS TEOMETPHUN
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucanubie u 11eH-
TPaJIbHBIE YTJIbI,
YToJI MEXy Kaca-
TEJIBHOW U XOPIOM.
Yribl MexIy
XOpAaMu U
CEeKYIIUMHU.
Bnucanneie u onu-
CaHHbIE YETBIPEX-
YTOJIbHUKH, WX TIPH-
3HAKU U CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3ajad4.

Bzaumnoe pacnosno-
JKECHUE IBYX OKPYX-
HOCTEH, oOIIeKaca-
TEJIbHBIC.

Kacanue ok-
pyKHOCTEN

dopMy/IMPOBATb OCHOBHBIE OIIPEIETICHHUSI, CBA3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoAnTb BOMCaHHBIE YIIIbI, OMUPAOLIUECS HA OJIHY AYTY,
BbIYNC/IATH yIIbl ¢ TOMOIIbIO TEOPEMBI O BITUCAHHBIX YT-
Jax, TEOPEMbI O BIMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI
O LIEHTPAJILHOM YTJIE.

WccnepoBaTb, B TOM YuCie C TTIOMOIIBIO IUPPOBBIX pecyp-
COB, BIIMCAHHBIC M OMIMCAHHBIE YETHIPEXYTOILHUKH, BbIBO-
OWTb UX CBOMCTBA U MPU3HAKH.

Mcnonb3oBaTh 3Tu CBOMCTBA U MPU3HAKY [P PEILICHUN
3aja4
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KOCUHYCOB U CUHYCOB.
Pemenne TpeyrojabHUKOB

HOMETPUYECKUX
¢byHkuuii yriaos ot 0°
1o 180°. @opmyiib
IIPUBEICHHUS.
TeopeMa KOCUHYCOB,
TEOpPEMa CUHYCOB.
Pewrenue tpe-
yIrOJIbHUKOB. IIpaxk-
TAYECKOE MPUMEHE-
HUE JOKa3aHHBIX
TEOPEM

[ToBTOpenue, 06001ICHNE 4 IloBTOpEHNE OCHOB- PeluaTb 3afa4 Ha TOBTOPEHUE, UILTFOCTPUPYIOLIUE CBSI3H
3HAHM HBIX TIOHATUN UMETO- | MEXIY pa3IMYHBIMU YaCTSIMH Kypca
JIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUU
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
9 KJTIACC
HanmenoBanme paznena | Kommuectso OcHoBHOE OCHOBHBIE BH]IBI IEATEILHOCTH 00yUYarOIIHNXCS
(Temnl) Kypca 4acoB coaepKaHue
Tpuronomerpusi. Teopemsl 16 Onpenenenue Tpuro- dopmMyNnmpoBaTh onpeaeIeHNS TPUrOHOMETPUYECKHUX

(YHKUUN TyNbIX U NPSAMbBIX YTJIOB.

BbIBOANTb TeopeMy KOCUHYCOB U TEOPEMY CUHYCOB

(c pannycoM OMMCAHHOMN OKPYKHOCTH).

BbIBOAMTL hopMy/ibl 4151 BbIUNCIEHUS NNOLAAeIA

C UCMO0/Ib30BaHNEM TEOPEM TPUIrOHOMETpUM (hopmyia
IUIOLIAAMN TPEYTOIbHUKA YEPE3 IBE CTOPOHBI M YTOJl MEXIY
HUMH, HopMyJa MIIOHIAJAN YETHIPEXYTOJIbHUKA Yepe3 ero
JMArOHAJIU U YToJl MEXAY HUMHU).

PeluaTh TpeyroabHUKH.

PellaTb npakTHYecKue 3aa4u, CBOASIINECS

K HaXOKJEHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpeobpazoBanue moa00us.
MeTpudecKkrue COOTHOIIIe-
HUS

B OKPY>KHOCTH

10

Ilonsatue

0 IIpeoOpa3oBaHUH
MoJ00us.
COOTBETCTBECHHBIC
DJIEMEHTHI IIOJOOHBIX
duryp.

Teopema

O IIPOU3BEACHUU
OTPE3KOB XOP/,
TeopeMa

OcBauBaThb MNOHATUE npeobpazoBanus moaodus. Kccne-
[0BaTb OTHOIIICHUE JIMHEHHBIX 3JIEMEHTOB (PUTYPIIPH Mpe-
00pa3oBaHUU MOI00USI.

HaxoAnTb npuMepbl o100 B OKpYKaIOIIEH
JNEUCTBUTEIBHOCTH.

BbIBOANTb MeTprUeCcKrE COOTHOILIEHUS MEKYy OTpE3KaMu
XOpJ, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAaHUEM BITU-
CaHHBIX YTJIOB U MOJOOHBIX TPEYTOJIHHUKOB.

PellaTb reomeTpuyeckue 3aa4u U 3a]1a4d U3 PeaTbHONKU3-
HU C UCTIOJIB30BAHUEM MOJJOOHBIX TPEYTOJIHLHUKOB

0 TIPOU3BEJCHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pPEIICHUU
TEOMETPUUECKUX
3ajau
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BekTopsl

12

OrnpeneneHue BeK-
TOPOB, CIIOKEHUEN
BBIYUTAHUE BEKTO-
POB, YMHOXKEHUE
BEKTOpaHa YHCIIO.
DU3NYECKUN U T€O-
METPUYECKUI CMBICT
BEKTOpOB. Pazmoxe-
HUE BEKTOPANO JIBYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CkansipHoe
IPOU3BEJICHUE
BEKTOPOB, €T0

Mcnonb3oBaTh BEKTOPHI Kak HAIIpaBJIECHHbBIE OTPE3KH,
nccnefoBaTh reOMETPUUECKUM (TTEpEMEILICHUE) U
¢dbu3ugeckuii (Criia) CMBICIIBI BEKTOPOB.

3HaTb onpeaeneHns CcyMMbl U pa3HOCTH BEKTOPOB, YM-
HOXKE€HMS BEKTOPA HA YKUCI0, CC/1e40BaTb reoMeTpuye-
CKHMI M (U3HYECKUM CMBICIIBI 3THX omneparuii.PellaTb
r€OMETPUYECKHE 3a1a4H C UCITOIb30BAHUEM BEKTOPOB.
PacKnagblBaTb BEKTOP O ABYM HEKOJUTMHEAPHBIM
BEKTOpPAM.

Mcnonb3oBaTh ckaasipHOE MPOU3BEACHUE BEKTOPOB,
BbIBOANTb €ro OCHOBHBIE CBOMCTBA.

BblUuncnATb cymmy, pa3HOCTh U CKAJISIPHOE MPOU3BEICHUE

BEKTOPOB B KOOPJAMHATAX.
MPUMEHATL cKkaIspHOE MPOU3BEACHUE TSI HAXOXKICHUS
JUTAH ¥ YTJI0B
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIs PELLICHUS 3a1a4
busuku

I[eKapTOBBI KOOPpAHWHATHI
Ha IIJIOCKOCTHU

JlekapTOBBI KOOP-
JIAHATHI TOYCKHA
IIJIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHEHHE OKPYXK-
HOCTH.

Koopaunatsr Touek
NepecevyeHus OK-
PYXHOCTH U TIPSi-
MOW.

Meron koopauHAT
IIPY PEILLICHUU Ieo-
METPUYECKHUX 3a]1a4,
MPaKTUYECKUX3a1a4

OcBaunBaTb MOHATWNE NPSMOYTOJIbHON CUCTEMBI
KOOPJIMHAT, AE€KaPTOBBIX KOOPAUHAT TOUKH.

BbIBOAUTb ypaBHEHHE NPSAMOM U OKPYKHOCTU. BbIAENATb
IIOJIHBIN KBaJpaT I HaXOKJIEHUS LEHTpa U pauyca OK-
PYKHOCTH 110 €€ YPAaBHEHUIO.

PellaTb 3a4a41 Ha HaxXOKIEHUE TOUEK MepeceueHus npsi-
MBIX M OKPY>KHOCTEW ¢ TIOMOIIIbIO MeTOAa KoopauHat. Vc-
NoJib30BaTb CBOMCTBA yriaoBOro ko3 puuuenTta npsMou
[P PELIEHUU 33124, JJIs1 ONPEIEIICHHS] PACIIONIOKEHUS
IPSMOM.

NMPUMeHATb KOOPAMHATHI IPU PEIIEHUH TEOMETPUUYECKUX U
NPaKTUYECKUX 3a]1a4, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX MO-
nesiel peanbHBIX 3a/1a4 («METO KOOPIUHAT ).
[Monb30BaTbLCA 117151 TOCTPOCHHUS U UCCIIEIOBAHUI
U(POBBIMU peCypcamu.

3HAKOMUTbLCS C UCTOPUEN pa3sBUTHS TEOMETPHH
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[IpaBriIbHBIE MHOTO-
YrOJIbHUKU. J|mnHa
OKPY>KHOCTH HILIO-
niaap Kpyra.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

dopMy/IMPOBaTh omnpeaeneHre MPaBUIbLHBIX MHOTOYTOJIb-
HUKOB, HAXOAWTb UX 3JIEMCHTHI. [MoN1b30BaThLCA MOHSITHEM
JUTMHBI OKPYKHOCTH, BBEIEHHBIMC ITOMOIIBIO MPABUIBHBIX
MHOTOYTOJIbHUKOB, OMPEAENATb YKCIIO T, IJTUHY AYTH U
paJlaHHyIO MEpy yria.

MpoBOANTL NEPEX0[] OT paaMaHHON MEPHI yria

K IpajlyCHOI 1 HA00OpPOT.

OnpefendaTb miomnaab Kpyra.

BbIBOAUTL (POPMY/IbI (B IpaayCHOM U pauaHHON Mepe)
JUI JUIMH AYT, IJI0IAAEH CEKTOPOB U CETMEHTOB.
BbluncnaTth mnomany Guryp, BKIOYAIOIUX 3JIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoanTb momaay B 3a1a4ax peaabHON KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN

IIJIOCKOCTH.
[TapamienbHbI
NIEPEHOC, IOBOPOT
[Ipumenenue

IIPU PELICHNUH 33134

Pa3bupaTb npuMepsl, HLUTFOCTPUPYIOLTUE TOHATHS
JBH>KCHUSL.

POopMyNMPOBAaTb onpeeeH s MapauiebHOTO MepeHoca,
MOBOPOTA U OCEBOM cuMMeTpuu. BbIBOAUTbL X CBOICTBA,
HaxXOANTb HEMOIBUXKHBIE TOUKH.

HaxoauTb eHTphl U OCH CUMMETPUIA TPOCTEUIIINX PUTYD.
NpUMEHATL napayieIbHbIN IEPEHOC U CUMMETPUIO TTPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Mcnonb3oBaTh st TOCTPOCHUS U UCCIEA0BaHUNITN(D-
POBBIE peCypChl

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEHME OCHOB-
HBIX ITOHATUU U

OnepupoBaTb NOHATUAMM: durypa, Touka, Ipsmasi, yrod,
MHOTOYTOJIHUK, PABHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMAaTHU3aLHs
3HaHUM.
[Ipocrenmue reo-
MeTpudeckue Gury-
PBI M UX CBOMCTBA.
N3mepennereomer-
PHUYECKUX BEJIUYMH.
TpeyroJbHUKH.
[TapannensHbie 1
MEPIICHANKYJIISIPHbBIC
psIMbIE.

OKpyX HOCTb U KPYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Briucanuslie u
OINMCAHHBIE OK-
PYKHOCTH MHOTO-
yroJibHUKOB. I Ips-
Masi U OKPYXk-
HOCTBb.
YeTbIpEXYTrONbHUKMY.
Brnincannelie

TPEYTOJIbHUKH, TPIMOYTOJIBHBIN TPEYTOJIbHUK, MEINaHA,
OUMCCEeKTpHCa M BBICOTA TPEYTOJbHUKA, TAPAJIICIIOTPaMM,
pOMO, IPSIMOYTOJIBHUK, KBAaJIpaT, Tpanelus; OKPY>KHOCTb,
KacaTelbHas, paBEHCTBO U 1M0J100ue HUryp, TpeyrojibHH-
KOB; IapaJIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX,
YTOJ MEXKAY IPAMBIMU, CHMMETPHSI OTHOCUTEJIBHOTOUKHU U
MPSIMOM; IJTMHA, PACCTOSIHUE, BEJIMUMHA YIJIa, TUIOMA/b,
MIEPUMETP.

Mcnonb3oBaTb (DOPMY/Ibl: iepuMeTpa U IUIOIIa i MHO-
rOYrOJIbHUKOB, JIJTUHBI OKPYKHOCTH U IUIOIIAIU KPyTa,
00bEMa IPSIMOYTOJILHOTO TTapajuIe/IeHIeaa.

OnepupoBaTb NOHATUAMW: TPSAMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, BEKTOP; MCMOJ/1b30BaTb 3TH MOHATHS JJIs
MPEICTaBICHUS JaHHBIX M PEIICHUS 3a/1a4, B TOM YUCJIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PewlaTb 3a4a41M Ha MOBTOPEHKME OCHOBHBIX IMOHATHH, UILITIO-
CTpAIIMIO CBS3EH MEKIy pa3IMYHBIMU YaCTIMH Kypca.Bblou-
paTb METO[ 115l pellieHUs 3aJjauHu.

PewaTb 3alayy U3 MOBCETHEBHOM KU3HU
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Y ONMCAHHbBIC YETHI-
pEXyroJibHUKu. Teo-
pema Iludaropa nna-
yaja TPUTOHOMET-
pUH.

Pentenne o0Ommx
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.

JIBwxenus. [lonoGue.

Cummerpusi.
IInomans. Beruucie-
HHUE IUIOIIANEH.
[Imomaannoo0HkBIX
duryp.

JlekapTOBBI KO-
OpJIMHATHI Ha
IIOCKOCTH.
BekTopsl

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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PABOYAA NMPOIPAMMA YUEBHOI O KYPCA «BEPOATHOCTb 1 CTATW-

CTUKA» B 7-9 KJTACCAX

COAEP>XAHNE OBYYHEHWUA 7 KJTACC

[IpencraBieHne AaHHBIX B BHUAE TaONWll, AWarpamm, rpadukoB. 3aroyiHEHUE
TaOJIUIl, YTCHUE U MOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX MpoiieccoB. M3prneuenne nHpopManuu U3 auUarpamMm U
Ta0JINII, UCTIONH30BAHUE U MHTEPIPETALIUS IAHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeaHee apu(pMeTHYecKoe, MeAuaHa, pa3max, Hau-
OoJIbIlIee ¥ HAUMEHBIIIee 3HaUeHUs Habopa YUCIIOBBIX JaHHBIX. [Ipumepsl cirydaitHoM n3-
MEHYHUBOCTH.

Cry4yaliHbI{ SKCIIEPUMEHT (OIBIT) U Cy4ailHOE cOObITHE. BEpOSTHOCTh U YacToTa.
Posb MaJioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B OOIIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUM BEPOSATHOCTEM.

I'pad, Bepmmna, pedbpo. Crenensb BepiinHbl. Yncio pé€dep U CyMMapHasi CTETICHb
BepiuH. [Ipencrasienue o cBsa3HocTu rpada. [enu u uukisl. [lytu B rpadax. O0xon
rpada (aiinepos nyth). [IpeacraBieHue o0 opueHTUpOBaHHOM rpade. Pemenue 3amau
C TOMOIIIbIO IpadoB.

8 KJTACC

[TpencraBieHue JaHHBIX B BUJAE TaOJIUIl, JUarpamm, rpa(ukos.

MHOX€eCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepanuy HaJ MHOXKECTBAMMU:
o0beIMHeHue, nepeceueHue, nonoaHeHne. CBoiCTBa onepanuil HaJ MHOXECTBaMU: Ie-
PEMECTHUTENBHOE, COYETATENBHOE, PACIPENCIUTENBHOE, BKIIOUEHUA. lcnonb3oBanue
rpaduuecKoro npejacTaBiICHUs MHOXKECTB JIJIsl ONUCAHUS PEaIbHBIX MPOLECCOB U SIBJIE-
HUM, IPU PELICHUH 3a1a4.

N3mepenne paccenBaHus JaHHBIX. /ucnepcus M cTaHAapTHOE OTKIIOHEHUE YHUCIIO-
BbIX Ha0OpOB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS ciydaiiHoro ombiTa. CiydaitHbie coObITHs. BeposiTHoCTH
coObITHI. ONBITHI C PABHOBO3MOKHBIMU 3JI€MEHTApPHBIMU COOBITUSIMU. CiTydailHbIN BbI-
oop. CBsA3b MEXIy MaJOBEPOSTHBIMU W MPAKTUUYECKH JIOCTOBEPHBIMU COOBITHSIMU B
pupoze, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa J1€PEBBEB: €IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPUINHBI, CBSI3b MEXK/y YMCIIOM BEPIIMH U yuciaoMm pédep. IIpaBuio ymHoxkeHus. Pe-
IICHUE 337249 C TOMOIIBIO TpadoB.

[IpotuBomnomnoxueie coobiTus. uarpamma Ditniepa. OObeMHEHUE U TIEPECEUCHHE
coObITnii. HecoBmecTHbie coObITUSI. DOpMYyJia CIOKEHUS BEPOSTHOCTEH. Y ClOBHAs Be-
positHOCTh. [IpaBuino ymHoxxenusi. HesaBucumeie coOwitus. [IpeacTtaBieHue sxcnepu-
MEHTa B BUJE AepeBa. Pemenue 3a1a4 Ha HaX0XKAEHUE BEPOSITHOCTEMC MOMOIIBIO JIEepe-
Ba CIy4ailHOTO SKCIEPUMEHTA, Juarpamm Jiliepa.
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9 KJTIACC

[IpencraBneHune NaHHBIX B BHIE TaONHWII, AUarpamm, rpa@ukoB, HHTEPIpPETALUs
JAHHBIX. YTeHHE U NOCTPOECHHE TaOIUI], TUarpaMM, TpPapUKOB MO peaJbHbIM JIaHHBIM.

[lepectanoBku u dakropuan. CoyetaHust 1 yuciao couyeranuid. Tpeyronpuuk Ilac-
KaJist. Pemenue 3aa4d ¢ MCHOJIb30BAaHHEM KOMOUHATOPHUKH.

['eometpuyeckas BeposiTHOCTh. CilydailHblii BHIOOpP TOUKH U3 (PUTYPHI HA TIOCKO-
CTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

UcnpiTanue. Ycnex u Heyaaua. Cepust ucnbliTaHuii o nepBoro ycnexa. Cepus uc-
neiTanuit bepaymnu. BepostHocTu coObITHIA B cepun UCTIbITaHU bepHyu.

CrnydaiiHasi BEIMUMHA W pACIpeeIeHUe BEPOATHOCTEN. MaTemaTuueckoe Oxuaa-
Hue U aucnepcus. [IpuMepsl MaTEMaTUYECKOTO OXKUAAHHUS KAK TEOPETHYECKOro Cpea-
HEro 3HAYECHUS BEJIMYMHBL. MaTeMaTHUUeCKOE 0KUAAHUE U TUCTIEPCUS CIIyYallHON BEJU-
YUHBI «YHUCIIO YCIIEXOB B CEPUM UCHBITAaHUN bepHym».

[Tonsartue o 3akoHe O0bIINX yncell. 3MepeHnre BeposiTHOCTEN C MOMOIIBIO YaCTOT.
Ponb u 3HaueHne 3akoHa OOJBIINX YHUCEIT B IPUPOJIE U OOIIECTBE.

NMPEAMETHDIE PE3YJIbTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHIly o0y4e-
HUI B 7 K/lacce:

Yurars nHGOpMALIHIO, TPEACTABICHHYIO B TaOJIMIAX, HA JUarpaMmax, MpeacTaB-
JSTh JaHHBIE B BUJIE TaOJIMII, CTPOUTH JUArpaMMsbl (CTOJIOMKOBBIE (CTOIOUATHIE)H KPYTO-
BbIC) [0 MACCUBaM 3HAYCHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHCIOBBIE JAHHBIC, MPEICTABICHHBIC
B TA0JIMIIAX, HA AUarpammax, rpadukax.

Hcrnons30BatTh A1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XAapPaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, MeraHa, HauboJbIlIee U HAMMEHbIIEe 3HAaUCHUs, pa3Max.

HNmeTh npesicTaBiaeHUE O CIy4aliHON M3MEHYMBOCTH Ha MPUMeEpax LEeH, GPU3MUECKUX
BEJINYMH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKOU yC-
TONYUBOCTH.

[IpeameTHBIE pe3yIbTaThl OCBOEHUS POrpaMMbl y4eOHOTO Kypca K KOHILy o0yde-
HuUA B 8 Kacce:

N3Bnekats u npeoOpa3oBeIBaTh UHPOPMAIMIO, TIPEICTABICHHYIO B BUJE TAOJMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbIE B BUJIE Ta0IUII, JUarpaMM, rpauKoB.

OnuchIBaTh TaHHBIE C MOMOILBIO CTATUCTUYECKUX MOKA3aTeNIe: CpeTHUX 3HAUCHU N
U Mep pacceuBaHus (pa3max, IUCIIEPCHs U CTAHJAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIN, B TOM YHCIIC
0 pe3yJibTaTaM U3MEpeHUN U HAOIIOIeHUH.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHI B OMbBITAX, 3HAasl BEPOSTHOCTH 3Jie-
MEHTApHBIX COOBITUH, B TOM YHCJI€ B OMbITAX C PABHOBO3MOXXHBIMU 3JIE€MEHTAPHBIMU
COOBITHSIMH.
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Hcnonp3oBath rpauyeckue MOJENU: AEPEBO CIyYalHOro SKCIEPUMEHTA, AMA-
rpaMmbl Dilliepa, YUCI0Bas MpsMas.

OnepupoBarh HOHATHAMHU: MHOXECTBO, IOJMHOXECTBO, BBIIOJHATH OIEpaLUu
HaJl MHOKECTBAMM: OOBbEIMHEHHE, NIEPECEUCHHE, JOTOTHEHUE, IEPEUUCIIATH SJIEMEHTHI
MHOKECTB, IPUMEHSTh CBOICTBA MHOKECTB.

Hcnonb3oBaTh rpaguueckoe MpeaCcTaBICHUE MHOXKECTB M CBS3EH MEXIy HUMHU
JUISl OIMCAHMS ITPOLECCOB M SIBJICHWM, B TOM YHCJIC NPHU PELUICHUM 3a1ad U3 JIPYTUX
y4€OHBIX TPEAMETOB H KYypPCOB.

[IpenmeTHbIC pe3yabTaThl OCBOCHHS MPOrPaMMbI y4eOHOTO Kypca K KOHILy 00yde-
HuA B 9 Kacce:

W3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIUIO, TPEICTABICHHYIO B PA3IMYHBIX UC-
TOYHHMKAX B BUJE TaOJIUL, TuarpaMm, rpa)uKoB, IPEACTABIATh JaHHbIE B BUJIEC TaOJMII,
nuarpamm, rpauKos.

Pemiats 3amaun opraHu30BaHHBIM MEPEOOPOM BapUaHTOB, a TAKXKEC HCIOJIb30Ba-
HUEM KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKU U1 MACCUBOB YUCIIOBBIX JTAHHBIX,
B TOM YMCJIE CPEAHUE 3HAUCHUSL U MEPbI PACCEUBAHMUS.

Haxonuth 9acTOThl 3HAYEHUI M YaCTOTHI COOBITHS, B TOM YHCIE MOJB3YACh pe-
3yJbTaTaMH MPOBEAECHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxoauTh BEpOsITHOCTH ClIy4allHbIX COOBITUM B M3YYEHHBIX OMNBITaX, B TOM YHUCJIE
B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HCIBITAHUN
JI0 TIEPBOTO yCIIeXa, B CEPUSAX UCHBITAaHUN bepHyiu.

HNmets npeacraBiieHUE 0 CIy4alHOW BEJIMYMHE U O PACIPEACICHUNA BEPOSITHOCTEM.
HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CJIy4ailHOM M3MEHYUBOCTH M O POJIM 3aKOHA OOJIBIIUX YKCEN B MPUPOJIE U OOIIECTBE.
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TEMATUYECKOE NJTIAHNPOBAHWE 7 KNTACC

apu(pMETHIECKOE.
Menuana yncioBoro Habopa.

HaunmenoBanue paznena |KosimuecTBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaIOIIUXCS
(Temsl) Kypca 4acoB

[IpencraBienue JaHHBIX 7 [IpeacraBieHue qJaHHBIX OcBanBaTb CMocobbl mpeacTaBiICHUs CTaTH-
B Tabnmuax. [Tpaktuyueckue CTUYECKHUX JAHHBIX U YHUCJIOBBIX MACCUBOB
BBIYHCIICHUSI 110 TAOTMIHBIM C TIOMOIIBIO TaOIUI] ¥ IMarpamMM C UCTIOJIb30BaHUEM
JTaHHBIM. V3BNIeUeHne U UH- aKTyaJTbHBIX ¥ BXXHBIX JAaHHBIX (IeMorpadudeckue
TeprpeTanus TAOJTUIHBIX JAHHBIE, TPOU3BOACTBO MPOMBIIIJIEHHOW U CEIIb-
nanHbiX. [Ipaktudeckas pa- CKOXO3SIICTBEHHOM MTPOIYKIIUH, OOIIIECTBEHHBICH
6ota «Tabmuue. IPUPOIHBIC SBIICHHUS ).
['paduueckoe npen- N3yyaTb MeTOAbI paboThl ¢ TAOTUYHBIMU U
CTaBJICHUE JJAHHBIXB rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX
BU/JIC KPYTOBBIX, C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
CTOJIOMKOBBIX (CTOI0YATHIX) IPaKTUYECKUX padOT
nuarpaMm. YUteHue u no-
CTpOEHHUE AUArpaMM.
[Tpumepsl neMorpaduueckux
JUarpaMM.
[IpakTuueckas padbora
«JlnarpaMmbD»

OmnucartenbHasi CTAaTUCTUKA 8 Yucnossie HaOopwl. Cpennee | OcBaMBaTb MOHATUSA: yKMCIOBOM HA0Op, Mepa IeH-

TpajabHOUM TEeHAEHIMHU (Mepa LIEHTPa), B TOM YUCTIE
cpenHee apu(pMeTUIECKOe, MEUaHa.
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VY CcTOMYUBOCTh MEIUAHBI.
[IpakTudeckas padota
«Cpennue 3HaueHus». Hau-
0oJbllIee U HaMEHBIIIEES

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnucbiBaTb CTaTUCTHYECKUE JAHHBIC C TIOMOIIBIO
CpeIHero apu(pMETHIEeCKOro ¥ MeIMaHbl. Pemarh
3a7a4H.

M3yyaTb CBOMCTBA CpeaHUX, B TOM YHCIIE

C TIOMOIIEI0 IU(PPOBBIX PECYPCOB, B X0OJI€
IPaKTHYECKUX padoT.

OcBaunBaTb NOHATUA: HanOOIbIIIEE M HANMEHBIIIEE
3HAYCHMSI YMCIIOBOTO MACCHBA, pa3Max.

PeluaTb 3a4a4¥ Ha BEIOOP crioco0a ONMUCaHus
JTAHHBIX B COOTBETCTBHUH C TIPUPOJON JTaHHBIX U
LEJIIMU UCCIICIOBAHMS

CiyyaliHasi U3MEHUYUBOCTD

CiyualiHasi UBMEHUYUBOCTH
(npumepsr). YacroTa 3Ha-
YEHUW B MAaCCUBE JIaHHBIX.
I'pynnuposka.
I'mcrorpammel. [1pak-
TUYecKas paboTa
«CnyyaliHasi UBMEHUYUBOCTH)

OcBanBaTb MNOHATUSA: YacTOTa 3HAYCHHI B MACCUBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTb 1 aHa/IM3MPOBATb rUcTOrpaMMBI, MOA-
bupaTb moaxomasnmii mar rpynnuposku. OcBau-
BaTb rpauyeckue NpeacTaBIeHusl Pa3HbIXBUIOB
CIy4allHOW U3MEHYHUBOCTH, B TOM YHCIIE

C MOMOUIBIO U(POBBIX PECYPCOB, B X0J1€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
CTerneHb BepimuH. Llens n

OcBanBaTb MOHATUA: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIHHBI), IIETTh U
MKII.

OcBanBaTb MOHATUA: myTh B rpade, FilIepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

PeluaTb 3aa4M Ha MOMCK CYMMBI CTENIEHEN BEPILINH
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uki. [Iyts B rpade. IIpen-
CTaBJICHUE O CBSI3HOCTUTPA-
da. O6xox rpada (itnepon
yTh).

IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBaunBaTb CMOCOObI mpeaCcTaBIeHKs 33/1a4 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IPEIMETOB € TTOMOIIBIO TpadoB (KapThl, CXEMBI, 3JICK-
TpHYECKHE e , (PYHKIIMOHAIBHBIC COOTBETCTBHS) Ha
puMepax

BeposATHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

Ciry4aiiHbIN ONBIT U CITy-
yaitHoe coObITHE. BeposT-
HOCTb U 4aCTOTa COOBITHSI.
Ponp ManoBeposATHBIX U
NPAKTUYECKH TOCTOBEPHBIX
COOBITHII B IPUPOJIE U

B oOmecTBe. MoHeTa u
UrpaibHasi KOCTh B TEOPUU
BEPOSTHOCTEN.
[Ipaktrueckas pabora
«YacToTa BBIIAICHUS OPJIay

OcBaunBaTb NOHATUA: CIIyJYaifHBIN OMBIT U CIyJaii-
HOE COOBITHE, MAJIOBEPOSATHOE U MPAKTUYECKUOCTO-
BEpPHOE COOBITHE.

MN3yYyaTb 3HaUMMOCTh MaJIOBEPOSATHBIX COOBITUI

B IIPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECYACTHBIE CITy4aH, 3alUTa IEPCOHATBHOM
uH(popmaIum, nepegaya TaHHbIX).

N3yydaTb posb KI1acCHYECKUX BEPOSITHOCTHBIX
Mojienel (MOHETa, urpajbHas KOCTb) B TEOPUU
BEPOSTHOCTEM.

Habnogatb 1 n3yyartb 4actoTy COOBITHIH B MPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o0611eHne, cUCTEMA-
TU3alUsg 3HAHUMN

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

nOBTOpﬂTb H3y4YCHHOC 1 BbICTPaMBaTb CUCTEMY
3HaHHM.

PewwaTb 384344 Ha npeICTaBICHUE U OMMCAHUE
JTAHHBIX C IIOMOIIIbIO N3YYCHHBIX XapaKTEPUCTHK.
O6cyxaaTb NPUMEpPbI clTydaiiHbIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3ZHU
YeJoBeKa

7 xnacca

OnucarenbHasi CTaTUCTHKA.
CinyuaiiHasi ©3BMEHYMBOCTb.

Cpennue uucioBoro Habopa.

CrnydaitHble COOBITHS.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UrpaJibHasi KOCTh

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
8 KJTIACC
HanmenoBanue pasaena |KoaudecTso OcHOBHOE cozepKaHne OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUME Kypca 4 [IpencraBieHne TaHHBIX. [MOBTOPATL M3yueHHOE U BbICTPAMBATb CUCTEMY

3HAHUM.

PeluaTb 3a4a4¥ Ha IpeICTaBICHUE U OTIMCAHUE JTaH-
HBIX C TIOMOIIBIO U3YUYEHHBIX XapaKTepuCTHK. PeLlaTh
3a/a4M Ha PEICTABICHUE TPYNITUPOBAHHBIXIAHHBIX U
ONMCAHUE CIyYaHOW U3MEHYMBOCTH.

PeluaTb 3aa4¥ Ha onpeereHre 4acTOThl Cydan-
HBIX COOBITUH, 00CYKJICHUE TPUMEPOB CITyYaHBIX
COOBITHI, MAJIOBEPOSITHBIX M TPAKTUYECKHU JI0CTO-
BEPHBIX CIIYJalHBIX COOBITHIA, UXPOJN B IPUPOJIC U
JKM3HH YEJI0BEKa
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OnucarespHas CTAaTUCTHUKA.
PaccenBanne TaHHBIX

Otknonenus. {ucnepcus
YHICIIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YHCJIOBOTO Habopa.
JlnarpamMmbl pacceuBaHUs

OcBanBaTb MNOHATWA: JUCIIEPCHS U CTAHIAPTHOE
OTKJIOHCHHC, UCITI0JIB30BATb 3TU XaPAKTCPHUCTUKHU
L OIIMCAaHUA paCCCUBAHUA NAHHbBIX.

BblaBuraTb rmnoTe3bl 00 OTCYTCTBHH WM HATMYUN

CB:A3M 110 AuarpaMmam paCcCCHBaHU:.

CTpOl/lTb AuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCH

JaHHBIM, B TOM 49HCJIC C IOMOIIBIO KOMIIBIOTCPA

MHoecTBa

MHO%€eCTBO, IIOAMHOKECTBO.

Omneparnuu HaJi MHOXKECTBA-
MHU: O0BETMHECHHE, TIepece-
YeHHE, TOTIOJTHCHHUE.
CaoiicTBa onepauuii

HaJ] MHOKECTBAMHU:
MIEPEMECTUTENHHOEC,
coueTaTeybHOE,
pacripeenuTeNbHOe,
BKJIFOUCHMUSI.

['paduueckoe
TIPEICTaBIICHUE

MHOECTB

OcBanBaTb MOHATUA: MHOXKECTBO, IJIEMEHT
MHO€ECTBA, TIOJIMHOKECTBO.

BbINO/HATL onepaLnmy HaJ MHOXKECTBAMM:
o0BbeIMHEHNE, TIepeceueHue, TOMOTHEHHUE.
Mcnonb3oBaTh cBoiicTBa: MEPEMECTUTENHHOE,
COUYETATENHHOE, PACTIPEACTUTENBHOE, BKIIOUCHHUS.
Mcnonb3oBaTthb rpaduueckoe mpeacTaBiIeHHe
MHOKECTB TP OMUCAHUN PEATBHBIX MPOIECCOB U
SIBJICHHM, TIPU PEIICHUH 3374 U3 APYTUX yIeOHBIX
MIPEIMETOB U KYPCOB
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BeposiTHOCTB cirydaiiHOTO
coObITHUS

DneMeHTapHbIe COOBITHUS.
CrnyuaiiHbie COOBITHS.
bnaronpusrctBytomue 3ie-
MEeHTapHbIe coObITUA. Bepo-
STHOCTH COOBITHM. OTBITHI C
PABHOBO3MOHBIMUAJIEMEH-
TapHBIMH COOBITUAMU. CITy-
YaitHbIA BHIOOD.
[Ipaktrnueckas padbora
«OnbITBI

C pPaBHOBO3MOKHBIMHU

OcBanBaTtb MOHATUA: 3IEMEHTApHOE COOBITHE,
cllydailHoe cOOBITHE KaK COBOKYITHOCTh OJ1aro-
MPUSATCTBYIOUIUX AJIEMEHTAPHBIX COOBITHH,paB-
HOBO3MOHbBIE 3JIEMEHTapHbBIE COOBITHS.

PeluaTb 3a4a41 Ha BBIYKCIIEHUE BEPOSTHOCTEH CO-
OBITUI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CIIy4ailHOTO OMBITA.

PeluaTb 3aa4/ Ha BBIYUCIICHUE BEPOSITHOCTEH
COOBITHH B OIBITaX C PABHOBO3MOYKHBIMH 3JI€-
MEHTapHBIMU COOBITUSIMH, B TOM UHKCIIC

C MOMOILIbIO KOMITBIOTEPA.

AJIEMEHTAPHBIMH
COOBITHUSIMI

MpoBOANTL U U3yYaTb OMbIThI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMH
(C MCTIOTL30BAaHUEM MOHET, UTPATbHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0O/I€ IPAKTUIECKON pabOThI
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Brenenue B Teoputo rpados

Hepeso. CBoiicTBa nepena:
eIMHCTBEHHOCTh ITyTH, CY-
IIECTBOBAHNE BUCSYCH BEp-
IITUHBI, CBSI3b MEKIY YHUCIIOM
BEPIIIMH U YncIoM pEédep.
[TpaBmiio yMHOKEHUS

OcBavBaTb MOHATUA: nepeBo Kak rpad O6e3 muKiIa,Bu-
csiuas BepIlnHA (JIUCT), BETBb AEPEBa, MyTh

B JIepeBe, TMaMeTp JepeBa.

3yuaTb CBOMCTBA gepeBa: CYIECTBOBAHUE BUCAUEH
BEPIIMHBI, SIMTHCTBEHHOCTh ITyTH MEXKY JTBYMsI BEP-
[IMHAMH, CBSA3b MEXK/y YHCIIOM BEPIINH U YUCIOMPE-
oep.

PeluaTb 3a4a41 Ha MOUCK U TIEPEUYUCIICHUE Ty Ten

B JiepeBe, ONpeieNieHUe YMCia BEPIIUH Win pédep

B JIepeBe, 00X0/1 OMHAPHOTO JIEpEeBa, B TOM YHUCIIE

C MPUMEHEHHUEM MPaBHUJIa YMHOKCHUS

CrydaitHbie COOBITUSA

[IpoTHUBOIIONI0XKHOE COOBITHE.
Junarpamma Diunepa.
OO0beauHeHne U nepeceyeHue
coObITuii. HecoBmecTHbIE CO-
ObITUA. POopMyIa CIOKEHUS
BEPOSITHOCTEM.

[IpaBuiO yMHOXEHHUS BEPO-
SITHOCTEH. Y CJIOBHAs BEPO-
SITHOCTh. HezaBrucumele

OcBanBaTb MOHATUA: B3aUMHO IIPOTHUBOIIOJIOKHBIC
COOBITHUSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevyeHne coobITUi, Auarpamma ditniepa (Dinepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHS.
N3y4daTb TEOPEMbI 0 BEPOSITHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIIOXKEHUSI BEPOSITHOCTEN ).
PewaTb 3a4a4u, B TOM 4KClie TEKCTOBBIC 3a/1a4n

Ha OTpeJIeJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsAMOii, TuarpaMm Ditiiepa, GopMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBanBaTb MOHATUA: IPABUIIO YMHOKEHHS BEPO-
ATHOCTEM, YCIOBHAS BEPOATHOCTh, HE3aBUCHUMBIECO-
OBITHS IEPEBO CIYYAWHOIO OMbITA.

N3y4yaTb CBOMCTBA (ompeieeHus) He3aBUCHMBIX CO-
OBITHIA.

PeluaTb 3aa4¥ Ha onpeieIeHUue U UCTI0Ib30BaHUEHE-
3aBUCUMBIX COOBITHH.

PeluaTb 38424/ Ha MOMCK BEPOSTHOCTEH, B TOM
YHCJIE€ YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CIIy4alHOTO OIIbITA

O0o0Omenue, cucrTeMa-
TU3AlMA 3SHAHUU

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
['padsr. BepositHOCTD ci1y-
YaliHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

MOBTOPATH M3y4yeHHOE U BbICTPanBaThb CUCTEMY
3HAHUM.

PewaTb 3a4a4M Ha nipe/iCTaBICHUE U OMTUCAHUE
JTAHHBIX C IOMOUIBIO U3YYECHHBIX XapAKTEPUCTHK.
PeluaTb 3aa4u ¢ npuMeHeHrem rpagos.

PeluaTb 384241 Ha HAXOKJIEHUE BEPOSITHOCTU
CIIy4ailHOTrO COOBITHSI 10 BEPOSITHOCTSIM Jie-
MEHTapHBIX COOBITHIA, B TOM YHCIIE B OIbITaxX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU.
PewaTb 3a4a4M Ha HAXOXKEHUE BEPOSITHOCTEN 00be-
JTUHEHMS U IEpEeCEeUeHUs COOBITHI, B TOM YHCIICHE3aBU-
CUMBIX, C UCIIOJIb30BaHUEM I'paUuECKUX MpeACTaBIIe-
HUW U IepeBa CIIy4alHOTO OIBITA.

90




PeluaTb 3a4a4¥ Ha miepevrciIeHne KOMOWHAITAN
(ducrna mepecTaHOBOK, YUCIIA COUCTaHUI),

Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITHH C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCITIOJIb30BaHUEM TpeyronbHuKa [Tackans

8 kiacca

OmnucarepbHas CTAaTUCTHUKA.
Omnepanuu Hal COOBITUSIMH.

HezaBucumocTs COOBITHH

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
9 KJTACC
Haumenoanue pazaena |[KonuuectBo OcHoOBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATEITLHOCTH 00y4YarOIIUXCs
(Tembl) Kypca 4acoB
[ToBTOpEHHE Kypca 4 [IpencTaBieHUe TaHHBIX. [MOBTOPATH u3y4eHHOE U BbICTPanBaTb CUCTEMY

3HAHMUU.

PewaTb 3aa4¥ Ha TIpeICTaBICHUE U OTIMCAHUE
JTAaHHBIX.

PeluaTb 3aa4¥ Ha HAXOXKICHUE BEPOIATHOCTEN 00be-
JMHEHUS U TIepecedYeHust COOBITHI, B TOM YUCJIEHEe3a-
BUCHUMBIX, C UCTOJIb30BAHUEM TpaUUEeCKUX MpeCTaB-
JIEHUW U JIepeBa CIIy4alHOTO OIBITA.

PewaTb 3aa4u Ha iepeUyrciIeHue KOMOUHAITUI
(4Mciia mepecTaHOBOK, YUCJIa COYETAHUMN ),

Ha HaXxO0XKJICHUE BEPOSITHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJTIE

C UCIOJIb30BaHUEM TpeyronbHuka [lackans
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DneMeHTbl KOMOMHATOPUKU

IlepectanoBku. @akropual.

CoueraHus ¥ 4UCIIO coYe-
tanul. TpeyronpHuk Ilac-
kans. [IpakTrueckas pabo-
Ta «Bbluncnenue BeposT-
HOCTEU

C UCTOJIb30BAaHUEM

OcBavBaTb MOHATUA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHSI, YIOPSI0UEHHAs 11apa, TpOoilka OOBEKTOB,
INepeCTaHOBKaA, q)aKTOpI/IaJI quciia, COYCTaHUEC, 4YucCjio
COYETaHUM, TpeyroibHuK llackans.

PeluaTb 3aja4¥ Ha IepevrCIICHUE YIOPATOUEHHBIX
Imap, TpoOCK, NCPCUUCIICHUC IICPECCTAHOBOK

M COYCTAaHHUH DJIEMEHTOB PAa3JINIHBIX MHOKCCTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

PellaTb 3a4a4/ Ha IpUMEHEHHUE YMCiia COUYeTaHH

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

PeluaTb, NPUMEHAS KOMOMHATOPUKY, 3a0a4H

Ha BBIYMCIICHUE BEPOATHOCTEH, B TOM YHCJIE C [IOMOILIBIO
AJIIEKTPOHHBIX TA0JIMIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

['eomeTpuueckas BEposIT-
HOCTh. CiTy4aliHBIIBBIOOD
TOYKH U3 (pUrypsl Ha
IIJIOCKOCTH, U3 OTPE3Ka,u3
IyTU OKPY>KHOCTH

OcBavBaTb MOHSATME F€OMETPUIECKOM BEPOSTHOCTH.
PeluaTb 3a/ja4 Ha HAXOXKIEHUE BEPOSITHOCTEN

B OIIBITaX, NPEJCTAaBUMBIX KaK BEIOOD TOUEK

U3 MHOTOYTOJIbHUKA, KpyTra, OTpe3Ka WU AyTH
OKPYXHOCTH, YACIIOBOT'O MPOMEXKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u He-
yaada. Cepust UCTIBITAHUN 10
IIEPBOTO ycIexa.
Ucneitanus beprymnu.
BepostHOCTH COOBITHI

B CEpHUU UCIIBITAHUI
bepnymm. [Ipaktnueckas
pabora «/cnprranus
bepnynnn»

OcBavBaTb MOHATUS: HCIIBITAHUEC, 3JICMCHTAPHOC
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIIBITAHUM, HACTYIJICHHE MEPBOro ycnexa (He-
yaauu), cepust ucnbiTanuii bepuysm.

PeluaTb 3aa4¥ Ha HAXOXKIECHUE BEPOSITHOCTEN
COOBITHI B CEpUHU UCIIBITAHUI JI0 TIEPBOTO yCIIeXa,

B TOM YHCJIE C IPUMEHEHUEM (POPMYIIbI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

PewaTb 3a4a41 Ha HAXOXKJIEHUE BEPOSATHOCTEM 3Iie-
MEHTapHBIX COOBITHI B cepuH UCTIbITaHUN bepHyy,
Ha HaXOXKJICHUE BEPOSITHOCTH ONPEAECIEHHOIO YNACIIA
YCIIEXOB B CEPUU UCTIBITAaHUK bEpHYILIN.

N3yuaTtb B X0fe NpaKTUyecKoin paboThl,
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B TOM YHCJIE C TOMOUIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

Crny4aitHas BeJIMYMHA U
pacrpeieieHue BEPO-
ATHOCTEH.

MartemaTHdeckoe 0KuJaHue
Y JUCTIEPCUs CIIyYaliHOU Be-
nuuuHbl. [Ipumepsl maTeMa-
THYECKOTO OKUTAHUSIKAK
TEOPETUYECKOI'0 CPEHETO
3HAYEHHS BEIIMYUHBI.
[TonsaTue o 3aKkoHE OONBIINX
yucell. 3mepenne BeposiT-
HOCTEN C IIOMOIIBIO YacTOT.
[Tpumenenune 3akoHa00JIb-
X YUCEeI

OCBOUTbL MOHATUA: cyyaiiHas BeJIMYMHA, 3HAUCHHE
CIIy4allHOW BEJIMYMHBI, PACIIPEIECICHUE BEPOATHO-
CTEH.

N3yyaTb 1 06CyX4aTb mpuMepsl TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACENEHUS, APYTUE U3~
MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CITy4alHbBIX BEJIU-
YIH, CBSI3aHHBIX CO CIIy4alHBIMU OmbiTaMu (OpocaHue
MOHETBHI, UTPATILHON KOCTHU, CO CIIYy4ailHBIMBBIOOPOM U
T. IL.).

OcBanBaTb MOHATUA: MATEMATHIECKOE OXKUJAHHUC
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIIEPCUU YUCIOBOIO Habopa.

PeluaTb 384241 Ha BBIYUCIICHHE MATEMATHUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIe 3371a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTE-
pesamu.

3HaKOMWUTbLCS ¢ MaTeMaTHYECKUM OKHUJIAaHUEM U
JHUCTIEPCUEN HEKOTOPBIX PacIpeeICHUI, B TOM YUC-
JIE pacnpeieNICHUs] CIIy4ailHON BETUYUHBI «UUCIIO0YC-
IIEXOB» B CEPUU UCIIBITAaHUN bepHyun.
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M3yuaTb gacToTy cOOBITHS B TOBTOPSIOLIUXCS CITY-
YaiHBIX OMBITAX KaK CIy4alHYyIO BETUYUHY. 3HAKO-
MUTBLCA ¢ 3aKOHOM OoJbINX ucen (B popmebepnyi-
J¥): Iy OOJIBIIIOM YHCJIE OTBITOB YaCTOTA COOBITUS
0JIM3Ka K €ro BEpOSITHOCTH.

PeluaTb 3824/ Ha U3MEPEHHE BEPOSTHOCTEM

¢ noMotipio gactot. OBCYXKAAaTb poIb 3aKOHA
00JIBIINX YUCENl B 000CHOBAaHUH YaCTOTHOTO METOJ1a
U3MEPEHUS BEPOSTHOCTEH.

O6CYy»[aTb 3aKOH OOJIBIINX YHCEN KaK POSIBICHHUE
CTAaTUCTUYECKOW YCTOWYMBOCTH B M3MEHUYMBBIX SIBJIC-
HUSIX, POJIb 3aKOHA OOJBIINX YKCEN B IPUPOJIE B
’KU3HU YeJIOBEKa

O060011eHre, KOHTPOITb 10 [IpencraBienne TaHHBIX. [NOBTOPATHL u3yueHHOE U BbICTPanBaTb CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHMM.
BeposTHOCTH CilydaitHOTO PeluaTb 3a4a4¥ Ha nipeACTaBICHUE U OITUCAHUE
COOBITHS. DJIEMEHTHI KOMOU- | JTaHHBIX.
Hatopuku. Cily4aliHbICBEJIN- PeluaTb 3aa41 Ha HAXOXKIECHUE BEPOSITHOCTEN
YUHBI U paclpeeICHUs COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOX-
HBIMH 3JIEMEHTAPHBIMH COOBITUSIMU,BEPOSITHO-
cTell 00beTMHEHHUS U NTEPECEUCHUS] COOBITHM, BBI-
YUCJISITh BEPOATHOCTH B OIBITAX
C CEpUsAMMU CIIy4YalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITTPOI'PAMME
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