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[To MATEMATHUKE

VYpoBenb 00pa3oBanus (K1acc) OCHOBHOE 00Iee 00pa3oBaHKE 5-9 xnacenr

KomnuecTBO yacos 850

Vuutens [lyenxknaa Okcana BiaagumMupoBHa

[Iporpamma pa3zpaboTaHa B COOTBETCTBHUM C (elepajbHbIM TOCYJapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHJAPTOM OCHOBHOTrO oOmero obpazoBanus (PI'OC O0O0);

C y4yeToM TIPUMEPHOH OCHOBHOW  OOpa30BaTEIbHOM  MPOrpaMMbl  OCHOBHOTO
obmrero obOpaszoBanusi, 0OJOOPEHHOM pernieHrneM (enepaibHOTO0  y4eOHO-METOIUYECKOTO
oObeMHEHUs 10 00meMy oOpaszoBanuio (B pemakuuu mporokosia Nel/20 ot 04.02.2020)
(5-6 xnmacce1 2022-2023 yu.ron);

¢ yuetom DenepanpHoli 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETr0 0Opa3oBaHUS,
YTBEPKJIEHHON mpukazoM MuHuctepcTBa mpocsemienus Poccuiickoit ®@eneparuu ot 18
mast 2023 roma Ne370 (7-9 kmaccer 2023-2025 y4.rom)



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  Ppe3yJbTATBl  OCBOGHHUS  IporpaMMmbl  yuyeObHOro Kypca «MaremaTtuka»
XapaKTEepU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IPOLUIOMY M HACTOSILIEMY POCCHUICKON MaTeMaTHKH, LEHHOCTHBIM
OTHOIICHUEM K JOCTH)KCHUSM DPOCCHUHCKHX MAaTE€MaTHMKOB M POCCUHCKOM MaTeMaTH4YECKOW HIKOJIBbI, K
MCIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cdepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHHIO OO0S3aHHOCTEH TpakIaHMHA W peaju3alii ero Ipas,
IPEJCTaBICHUEM O MaTeMaTUYeCKMX OCHOBaX (YHKIMOHUPOBAHMS DPA3IUYHBIX CTPYKTYp, SBJICHHUH,
nporenyp TpakJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
TUYECKUX MpOOJIEM, CBA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUM HayKd, OCO3HaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YyaCTHE B pEIICHWH NPAKTHUUECKUX 3a7ad MaTeMaTUYECKOU
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MaTEMaTH4YeCKOro oOpa30BaHUS Ha MPOTSKEHUM BCEH KU3HU
IUIsL YCTIEIIHOW TPOo(eCcCHOHANBHOW EesTeTbHOCTH U Pa3sBUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHHEM HMHAMBHUIYAIbHOM TpaeKTOpUM 0Opa30BaHUS U JKU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHUYECKUX OOBEKTOB,
3a]1a4, peIIeHU !, pacCyKICHHUM, yMEHHUIO BUIETh MaTEMAaTUUECKHAE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHEHTaIMel B JEeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4yHBIX MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKa, IPUPOABI U 00IeCTBa, TOHUMAHUEM MAaTeMaTHYEeCKOW HayKH Kak
cepbl 4eI0BEUECKON NesTeIbHOCTH, 3TANoOB €€ Pa3BUTUS M 3HAUUMOCTH JUIS Pa3BUTHUS LUBUIIN3ALUY,
OBJIAZICHUEM S3BIKOM MaTeMAaTUKH W MaTeMaTUYECKOM KyIbTYpOW KaK CpeICTBOM IO3HAHUS MHDA,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMU HCCIIE0BATENBCKOMN AEATEIbHOCTH;

6) ¢usnueckoe BocnMTaHHE, (POPMHUPOBAHHE KYJIbTYPBI 3A0POBbS M 3IMOLHOHAJIBHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYEeCKHE 3HAHHUS B MHTEpPECax CBOEro 3J0POBbs, BEACHUS
310poBOr0 oOpa3a >KM3HM (3I0pOBO€ MUTAaHHE, COATAHCUPOBAHHBIM pPEXUM 3aHATHH M OTAbIXA,
perynspHas ¢uznyecKass akKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, NMPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOT'0 K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHEHTalell Ha MNpUMEHEHHEe MaTeMaTH4YeCKUX 3HaHMW I pelleHus 3aaad B objacTu
COXPAHHOCTH OKpYKaloIllel cpeibl, TUIAHWPOBAHMSI TIOCTYNKOB U OLIEHKH X BO3MOKHBIX IOCIEICTBUI
JUIS OKpYXKaroIlled Cpesibl, 0CO3HAHHEM TJI00AJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM M myTed Hux
pelieHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAIBLHOH M IPUPOAHON cpelbl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBUSAX HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIbHOCTb, B TOM YHCIE YMEHHE YUUTHCS Y APYIHX JIOAEH,
IpUOOpETaTh B COBMECTHOM J€SITEIBHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMY U3 OIbITA APYTHX;

HE00X0AMMOCTBIO B (POPMHUPOBAHUN HOBBIX 3HAHUMU, B TOM YKcCie (GOPMYINPOBATH UAEH, TOHATHS,
runoTe3sl 00 OOBEKTaxX M SBJIEHUSAX, B TOM 4YMCIE DPAaHEE HEU3BECTHBIX, OCO3HABATH JE(PUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATh CBOE Pa3BUTHUE;



CTIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYAIMIO Kak

BBI30B, TPEOYIOLIHMI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE peIlIeHUs U IeiCcTBUSA, (OPMYIUPOBATH U
OLIEHUBATh PUCKU U MOCJIEACTBUSA, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBJIATh U XapaKTE€PU30BaTh CYLIECTBEHHbIE NMPU3HAKU MATEMaTHYECKHX OOBEKTOB, MOHATHM,
OTHOLICHUA MEXJIy HOHATUAMH, (HOPMYIUpPOBATh ONPEAEICHUsS NOHATHH, yCTaHAaBJIMBATh
CYIIECTBEHHBIN MPU3HAK KJacCHU(UKAIMK, OCHOBAHUS 11 000OIIEHNSI U CpaBHEHHSI, KPUTCPUH
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, (opMyiaupoBaTh U NpeoOpa3oBbIBaTh CYKICHUS: YTBEpAUTEIbHbIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M IPOTUBOpEUHs B (hakTax, TaHHbIX,
HAOMIOACHUAX U YTBEPXKACHUAX, NpeAsaraTb KpUTEpUHU JUIsL BBISBIECHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JeJIaTh  BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTHUBHBIX W HMHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

pa3duparh JOKa3aTeNbCTBA MAaTEeMATUYECKUX YTBEPXKICHHH (TpsSMBbIE M OT MPOTHBHOTO),
MPOBOJIUTH  CAMOCTOSATENIBHO  HECJIOKHBIE — JIOKA3aTeIbCTBA ~ MAaTEMAaTHYeCKHX  (DaKTOB,
BBICTPaWBaTh apryMEHTAlMI0, IPUBOJIUTH HPUMEPbl M KOHTPIPUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXK/ICHNUS;

BbIOMpaTh crnoco0 pemieHuss y4eOHOW 3ajauM (CpaBHHUBATh HECKOJBKO BApUAHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTe/LCKHE JeiiCTBUA.

HCIIOJIb30BaTh BOMPOCHl KaK MCCIEA0BAaTENbCKUN MHCTPYMEHT I03HaHUs, (POpMyIHpoBaTh
BOTIPOCHI, (PUKCHUPYIOIINE IPOTHBOPEYHE, IPOOIEMY, CAMOCTOSATEIILHO YCTaHABIMBATH HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO TIO3UITUI0, MHECHHCE;

MIPOBOJIUTH MO CaAMOCTOSATEIILHO COCTABJIIEHHOMY IUTAHY HECJIOXKHBINA KCIIEPUMEHT, HEOOIBIIOE
HCCIIE/IOBAaHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OO0BEKTa, 3aBHCUMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO (OPMYJTUPOBaTh OOOOIIECHUS W BBIBOABI 10 pPe3yjbTaTaM IPOBEIAEHHOTO
HAOJIIOICHHUs, CCIIEI0OBAHMUs, OICHUBATh JOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTATOB, BBIBOJOB U
0000I1IeHMI;

HpOFHOSI/IpOBaTB BO3MOXXHOC pa3BI/ITI/Ie npouecca, a TAaKXC BbBIABUI'ATH Hpe}lHOJ’IO)KeHI/If{ 0O €10
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ unopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh W M30BITOYHOCTh WHGOpPMAIMW, HTaHHBIX, HEOOXOIUMBIX IS
peIeH s 3a/1a9H;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3ITUUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BEIOMpATH (hopMy TIpeaCTaBIeHHUSI HHOOPMAIH U WILTIOCTPUPOBATH PElIaeMbIe 3a]]aui CXEMaMH,
IrarpaMMaMu, HTHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLICHWBATh HAJAEKHOCTh HHGPOPMAIMM IO KPUTEPHUSAM, TPEIUIOKCHHBIM YYUTEIEM WIH
cOpMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUA:

BOCIPUHUMATH U (POPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSIMH U LIENSAMU OOIIECHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYUeHHBIN PE3yIIbTaT;



e B XoAc¢ OOCYXICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOW TEMbl, MPOOJIEMBI,
pemaeMoi 3aJauyu, BBHICKA3bIBATh WJICH, HAICJICHHBIC HA IMOWCK PEIICHHS, COTOCTABISATh CBOU
CYXJIEHUS C CYXKICHHSIMH APYIHMX YYaCTHUKOB JMajora, OOHapyXHBaTh Pa3inyve M CXOJACTBO
MO3UIINH, B KOPPEKTHOU popMe HOpMyTHUpOBATh Pa3HOTIIACHS, CBOU BO3PAIKCHHS,

® [IPCACTABJIATL PE3YJIbTAaThl PCIICHHUA 3adadd, OSKCICPUMCHTA, HWCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BHICTYIIICHHS C YYETOM 3a/1a4 MIPE3CHTAUN U 0COOCHHOCTEH
ayJMTOPUH;

® [IOHMMaThb M HCIHOJB30BATH MPEUMYLIECTBA KOMAHIHOW W WHAMBUIYyaJIbHOW paboThl mpu
peICHUN y‘-Ie6HbIX MaTEMATHYCCKUX 3aJa4,

® TPUHUMATH 1IEJb COBMECTHOM NEATEIHLHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboTHI,
pacrpenenate BHIbI pabOT, IOrOBapUBAThCSA, OOCYKAATh MPOLECC M PE3YJIbTaT pPadOTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBAaTh B IPYMIIOBBIX (hopMax pabOThI (00CYkIeHHs, 0OMEH MHEHUSIMH, MO3TOBBIE I TYPMbI
U JIPYTHE), BBINOJHITH CBOK 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JCHCTBUS C JIPYTUMHU
YJICHaMH KOMaH/blI, OLICHHBATh Ka4YC€CTBO CBOCI'O BKJIaJla B 06HIHI>1 IMPOAYKT II0 KPUTCPUAM,
c(OpMYJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranmszaums:
® CaMOCTOSITENIBHO COCTaBJIATH IUIAH, QJITOPUTM pELIEHUS 3aJaud (WU €ro 4acTb), BbHIOMpaTh
Croco0 pemeHuss ¢ y4E€TOM UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAILIHH.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJJIEKT:
e BIaJeTh CHOcO0aMM CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3ysbTaTa pelieHus
MaTeMaTHYECKOH 3a1a4mu;
® IIpEABUAETH TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTb IIpU PELIEHUU 33Ja4H, BHOCHUTH
KOPPEKTHBBl B JESATEIbHOCTH HA OCHOBE HOBBIX OOCTOATENbCTB, HANJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JASITEIbHOCTH TOCTABICHHOM LIEJIN U YCIOBHSIM, OOBSICHATh
IOPUYUHBI JIOCTWKEHUS WJIM HEIOCTHXKEHUs IIeNM, HaXOAMTh OMMOKY, J1aBaThb OLEHKY
MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

K koHIly 00y4enus B 5 kjacce 00yJaromuiics MOJYYIUT CIETYIOIINE TPEIMETHBIC PE3yIbTaThl:

Yuca ¥ BBIYHCTICHHUSA

[ToHuMath W TPaBWIBHO YIOTPEOISITh TEPMHHBI, CBS3aHHBIE C HATypalIbHBIMHU YHUCIIAMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU APOOSIMHU.

CpaBHHMBaTh U YHOpAIOYMBATH HATypajbHbIE YHCIA, CpPaBHUBaTh B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE POOH.

COOTHOCHUTh TOYKY HAa KOOPAMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YUCIOM U
n300paxkaTh HaTypalbHbIE YKCIa TOUKaMH Ha KOOPJIMHATHOU (YHCIOBOM) MPSMOA.

BreimonusaTe apudmeTnueckue JeMCTBHS C HATYPATbHBIMHA YHCIAMU, C OOBIKHOBEHHBIMU JPOOSIMU B
MPOCTEUIIINX CITydasiX.

BrInonHsaTe TpoBepKy, MPUKUIIKY PE3YJIbTaTa BHIYUCICHUN.

OKpyriasTh HATypajbHbIC YHCIIA.

Pelenue TekCcTOBLIX 33124

Pemate TekcToBBIe 3amaun  apuMETUYECKHM CIIOCOOOM M € TOMOIIbIO OPTraHW30BaHHOTO
KOHEYHOT0 Tiepebopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amauu, copepkamiuMe 3aBUCUMOCTH, CBS3BIBAIONIME BEIWYMHBL: CKOPOCThb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.



Hcrionp30BaTh KpaTKHE 3aIMCH, CXEMBI, TAaOIHUIIbI, 0003HAUYEHHS IPU PEIICHNH 3a/1ad.

[Tonmp30BaTbcsl OCHOBHBIMU EIMHHULIAMH HW3MEPEHHS: II€HBI, MAacChl, PACCTOSHHS, BpPEMEHH,
CKOPOCTH, BBIPAKaTh OJTHH €AMHHIIBI BEIMYNHBI Uepe3 APYTHUE.

W3BnekaTh, aHAIM3UpPOBaTh, OLEHUBATh HMH(POpPMAIMIO, MPEACTaBICHHYI0 B Tabnuue, Ha
CTONIOYATOW JuarpaMMe, HWHTEPIPETHPOBATh NPEACTABICHHBIC JaHHBIC, HCIIOJIB30BAaTh JAHHBIC MPU
pelLIeHnH 3aj1a4.

Haruasanasi reomerpusi

[lonmp30BaTbcsl TEOMETPUYECKHMMM  TOHSATHSAMM: TOYKa, THpsMas, OTPE30K, JIyd, YIOJ,
MHOT'OYTOJIbHUK, OKPYXHOCTB, KPYT.

[TpuBoauTe mpuUMEpsl OOBEKTOB OKPYKAIOIIETO MHpa, HMEImMX (OopMy H3YYEHHBIX
reOMETPHUECKUX (HUryp.

Hcrionp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJaMHU: BEpLIMHA, CTOPOHA, ¢ MHOTOYTOJIbHUKAMHU:
yroJ, BepIINHA, CTOPOHA, TUArOHaJb, C OKPYKHOCTBIO: PaANYC, TUAMETP, LIEHTP.

N300pakaTh M3y4eHHBIC TE€OMETPUYECKHE (UIYpbl HAa HEJIMHOBAHHOM M KJIeT4aToil Oymare c
MOMOIIBIO IIUPKYJIS ¥ TUHEHKH.

Haxonute UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C IIOMOINBIO JIMHEHKH, CTPOHUTH
OTPE3KH 3a/IaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOWCTBa CTOPOH M YIJIOB MPSMOYTOJIHUKA, KBaapara sl MX HOCTPOCHHUS,
BBIYUCIICHUS TJIOUIAIU U IEPUMETPA.

Berumcnsate mepumerp W IUIOMIAAb KBagpaTa, MPSMOYTOJbHHKA, (UIYp, COCTaBICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4Hciie Guryp, n300pak€HHBIX Ha KJIETYAaTO Oymare.

[Tonp30BaThCss OCHOBHBIMH METPHYECKHMH €JMHUIIAMU M3MEPEHUs UTUHBI, IUIOLIAH; BBIpaXKaTh
OJTHY €JTMHUIIBI BEJTMYMHBI Uepe3 JpyTue.

Pacnio3HaBate mapasuienenunen, KyO, HCIOJIb30BaTh TEPMUHOJOIHIO: BEpLINMHA, pedpo, TI'paHb,
M3MEPEHUsl, HaXOAUTh U3MEPEHHs Mapajuieenumneia, Kyoa.

Beruucnare 06b€M Ky0a, nmapajuienenumneaa o 3a1aHHbIM U3MEPEHUSM, M0JIb30BaThCsl €ANHULIAMU
u3MepeHus oobEMa.

Pemiate Hec0XKHbBIE 3a/1a41 HA U3MEPEHHUE T€OMETPUUECKUX BEIMYHH B IPAKTUYECKUX CUTYaIUSIX.

K xoHIly 00y4enus B 6 KJjacce 00yJaronuiics MOJIy4UT CIEAYIOIINE TPEIMETHBIC Pe3yIbTaThl:

Yncna v BbIYMCTEHHS

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIE C PA3IUYHBIMU BUJAMH YHCET U CIIOCOOAMU UX 3alHCH,
MEePEXOIUTH (€CJIM ATO BO3MOYKHO) OT OJTHOM (POPMBI 3aIMUCH YUCIA K APYTOH.

CpaBHUBaATh U YIOPSAOYHMBATH IEbIe YMCIIA, OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, CPAaBHUBATH
9HCIIa OJTHOTO W Pa3HBIX 3HAKOB.

BeimonusATe, coderas YCTHbIE M THUChbMEHHBIE TMPUEMBI, apudMeTHYecKhe HCHCTBHS C
HATypPaJIbHBIMU U [EJIBIMUA YUCIIAMH, OOBIKHOBEHHBIMH M JCCITHYHBIMH JIPOOSMH, TTOJIOKUTEITHHBIMU 1
OTpHUIATELHBIMH YUCIIAMHU.

BBIYHCIATS 3HAYCHHS] YWCIIOBBIX BBIPAKEHUH, BBIMOJNHATh TPHKUAKY W OIEHKY pe3yibTara
BBIYHCIICHHH, BBITIOJIHATH MIPEOOPa30BaHUS YHCIOBBIX BHIPAKEHUN Ha OCHOBE CBOWCTB apu(hMETHIECKUX
JEWCTBUU.

COOTHOCUTH TOYKY Ha KOOPJIWHATHOW MPSMOM C COOTBETCTBYIOIIMM € YHCIOM U HM300pa)KaTh
qrclia TOYKaMHU Ha KOOPJIWHATHOW MPSMOM, HAXOJUTh MOJTYJTb YHCIIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIHHON CUCTEME KOOPJIMHAT C KOOPIUHATAMH STOU TOUKH.

OKpyTJISTh [EJIbIe YHCTIa U ISCATHIHBIC IPOOH, HAXOIUTh TPUOJIMIKESHUS YHCEIT.

YucnoBbie 1 0yKBeHHbIE BBIPAKEHHS

[Tonumars u ynotpeOiasiTh TEPMUHBI, CBSI3aHHBIEC C 3aMUCHI0 CTENEHHU YMCIa, HAXOOUTh KBaApaT U
Ky0 4uCIa, BEIYUCISTH 3HAUCHUS YHCIOBBIX BBIPAXKECHUMN, COJEPIKAIINX CTECTICHU.

[lonb30BaTbcs MpU3HAKAMU JIETMMOCTH, PpAacKIaJblBaTh HATypalbHbIE YHCIAa Ha MPOCThIE
MHOKUTEITH.

[Tonb30BaTbes MacITaboOM, COCTABIISATH TPOMOPIIMU U OTHOILLIEHUSI.



Hcnonb3oBare OykBbI A1 O0O3HAUEHHUs YWCEN IPU 3alMCH MaTEMaTUYECKUX BBIPAKEHHMH,
COCTaBIISATh OYKBEHHBIC BBIPAXKEHUS M (OPMyJbl, HAXOJUTh 3HAYCHUs OYKBEHHBIX BBIPaKECHU,
OCYILECTBIISAS HEOOXOIUMBIE MTOICTAHOBKH U IIPe0oOpa30BaHMUsL.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenne TeKCTOBBIX 32124

Pemarp MHOTOIIIArOBBIC TEKCTOBBIC 33]a41 aPHU(PMETHIESCKUM CIIOCOOOM.

Pemarp 3amauu, CBSA3aHHBIE C OTHOLIEHUEM, IIPONOPLUOHAIBHOCTBIO BEIUYMH, INPOLICHTAMHU,
pemaTb Tp1 OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemarp 3apmaum, conepskalipe 3aBHCHMOCTH, CBSI3BIBAIOLIME BEIUYHMHBI. CKOPOCTb, BpEMs,
paccTosiHUe, 1IeHa, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTh, BpeMsl, 00bEM paboThI, MCIIOJIb3Ys
apupMeTHyeCKrue  JCUCTBUS,  OLEHKY, TNPUKUIKY, T[OJIb30BAaThCS  €AMHUIAMH  H3MEPEHHSA
COOTBETCTBYIOIIUX BEJINYMH.

CoctaBisaTh OYKBEHHBIEC BBIPAKEHHS 110 YCIOBHIO 3a/1a4H.

W3BnekaTh MHPOPMALIUIO, IPEACTABICHHYIO B TaOJIMIIaX, HA TMHEHHOM, cTOI0YaTON WM KpyroBoi
ayarpamMmax, HHTEpIpEeTHPOBATh MIPEICTABICHHbIE IaHHbIE, UCII0Jb30BaTh JAHHBIC IIPU PELICHUH 3a/1a4.

[IpencraBnsaTs HHGOPMAIHMIO C HTOMOILBIO TAOIHULL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Harasignasi reomerpust

[IpuBoauTe mpuMepbl OOBEKTOB OKPYXAIOIIEro MHUpPA, HMEIMMX (HOpMy HM3YUYEHHBIX
rE€OMETPHUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (GUTYP, IPUMEPHI PaBHBIX M CHMMETPHYHBIX (PHUTYD.

N300pakaTh ¢ MOMOILBIO LUPKYJS, JIMHEHKH, TPAaHCIOPTUpAa HAa HEIMHOBAaHHON M KIET4aTOH
Oymare 3y4eHHbIE TUIOCKUE TeOMETpUIecKre GUTyphl U KOH(PUTYpaLIuK, CHMMETPUYHBIEC (PUTYPHI.

[Tonp30BaTbcs TEOMETPUUECKUMH IOHSATUSAMU: PABEHCTBO (DUTYp, CUMMETPHs, HCIOJIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

HaxoauTe BETWMYMHBI YIJIOB U3MEPEHHEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYMHBI, TOJIb30BaThCS MPHU PEUICHUM 33Jad I'PaJyCHOM Mepoi yrjoB, paclo3HaBaTh Ha yeprexax
OCTpBIH, IPAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbruncnsaTe AMUMHY JOMaHOM, MEpUMETP MHOTOYTOJIbHHKA, MOJIb30BAThCs €AMHHUIIAMU H3MEPEHUS
JUIMHBI, BBIPAYKaTh OJJHU €IUHULBI U3MEPEHUS AIUHBI YePE3 JPYTHE.

Haxoauts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY ABYMsI TOYKaMH, OT TOUYKHU
710 IPSIMOM, JJIMHY ITyTH Ha KBaJpaTHOM CETKE.

Boruncnsate miomans GUryp, cOCTaBICHHBIX U3 NPSIMOYTOJILHUKOB, MCIOJB30BaTh pa3OueHue Ha
NPSIMOYTOJIbHUKH, Ha paBHbIE (UTYPHI, TOCTPaUBaHUE 0 MPSIMOYTOJIbHHUKA, MOJIb30BATHCS OCHOBHBIMU
€IMHULIAMU U3MEPEHMUS IJIOLIAAH, BEIpaXKaTh OJHU €IUHUIIBI U3MEPEHUS IIOLAAN Yepe3 IpyTHe.

Pacnio3HaBaTh Ha MOZAENSAX M H300paXKEHUSAX MUPAMUAY, KOHYC, LMIUHIpP, HCIOJIb30BATh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare mpsMOYTOJIbHBINA Mapajiesienune.

Boruncnsate 00bEM MPSAMOYTOJBHOrO MapajuleNienunena, Ky0a, IMOJIb30BaThCS OCHOBHBIMU
eIMHUIIAMU U3MEpeHus 00bEMa;

Pemarp HecnoxHble 3aJaud Ha HAXO0XKJACHHE TE€OMETPUYECKUX BEJIUYMH B MPAKTHYECKHX
CUTYalUsIX.

K koHIty o0yuenus B 7 kjacce 00y4aroImuics MOIyduT CIeIyIOIue PeIMETHbIE Pe3yIbTaThl:

Yucia v BbIYUCTCHUSA

BbimonHATe, coderas ycTHbIE W NHUCbMEHHBbIE NpUEMBI, apudMeTHYecKue JeHCTBUS ¢
paroHATFHBIMU YUCIIAMH.

HaxonuTe 3Ha4YeHUs YHCIOBBIX BBIPAXEHUH, MPUMEHATH pa3zHOOOpasHbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAKEHU, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexoauTb OT OAHOM (OPMBI 3aIIUCH YUCEN K ApYyroi (mpeoOpa3oBbIBaTh JECATHUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAILHEIC YUCIIA.

OKpyrasTh 4yncia.

BBIONMHAT, TPHUKUAKY ¥ OLEHKY pe3ylbTaTa BBIUMCICHHM, OIEHKY 3HAYCHHHA YHCIOBBIX
BbIpaK€HUI. BBIOMHATH AEMCTBUS CO CTETIEHSAMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.



IIpuMeHATh IPU3HAKK JEIMMOCTH, PA3JI0KCHUE HA MHOKUTEIIN HATYyPAJIbHBIX YHCEIL.

Pemarp  nNpakTUKO-OpMEHTHPOBAHHBIE  33JauM, CBA3aHHBIE C  OTHOILIEHUEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIUYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJbTaThl PEIICHUS 3a4ad C
y4€TOM OIpaHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp3oBarh anreOpanyeckyl0 TEPMUHOJOTMIO M CHMBOJHUKY, HPHUMEHSATh €€ B Ipolecce
OCBOEHHUs y4eOHOro MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPRKEHUH MPH 3aJaHHBIX 3HAYCHUSIX NEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHUs LEJIOr0 BBIPAKEHHUS B MHOIOYIEH IPUBEACHUEM IOJOOHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINONMHATE YyMHOXKEHHE OJHOWIEHA HA MHOIOWIEH M MHOIOYJIEHAa Ha MHOIOYJIEH, IPHUMEHSTh
(bopMyIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh Pa3OKEHHE MHOTOWICHOB Ha MHOMKUTENIH C MOMOIIBIO BBIHECEHHS 33 CKOOKH
00111er0 MHOXKUTEIS, TPYIIIUPOBKYU ClIaraeMblX, IPUMEHEHUs (POpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpumensTh NMpeoOpa3oBaHKs MHOTOYJIEHOB JJI PELICHHUsS pa3jiMYHbIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWMCTBAa CTEMEHEH C HATypajJbHBIMH TIOKA3aTeNsIMU Ui TMPEOOpa3OBaHUS
BBIPAYKECHHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEWHbIE ypaBHEHHs C OJHOM NIEPEMEHHOM, IPUMEHSS NIPaBUIIa NIEPEX0Aa OT UCXOIHOTO
YPaBHEHUs K PAaBHOCWIBHOMY eMy. IIpoBepsITSH, SIBIAETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars npuMmepsl Nap 4YUCEN, SBISAIOIMIMXCA PEIICHUEM JIMHEHHOro YpaBHEHHSI C ABYMs
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOW IUIOCKOCTH IpadUK JUHEHHOro ypaBHEHHS C JABYMs NEPEMEHHBIMH,
MOJIB3YsICh TpaKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaByATh M pelaTh JIMHEWHOE ypaBHEHHE WIM CHUCTEMY JIMHEWHBIX YPaBHEHHWH IO YCIOBHIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M NOJYYEHHBIA PE3YJIbTAT.

DyHKUNH

N300paxaTh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOPAUHATAM, JIY4H,
OTpPE3KH, NHTEPBAJIbI, 3aMIMCHIBATh YUCIIOBBIE IPOMEXKYTKH Ha aNreOpanyecKoM s3bIKe.

OtmeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJIWHATaM, CTPOUThH Tpaduku
TuHEeHHBIX QyHKIMi. CTpouTth rpaduk GyHKIUN y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (GYHKIMI H3BECTHBIE 3aBHUCHUMOCTH MEXIy BEJIMYMHAMH: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM padoThI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTs rpaduueckuii crnoco0 TMpencTaBleHUs W aHanM3a HHPOpPMAIUHM, H3BJIEKaTh H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCHMOCTEH.

I'eomerpus

Pacnio3naBaTh HM3yuyeHHBIE T€OMETpUYECKHE (UTYpBI, ONPEENSITh UX B3aMMHOE PacloJIOKEHUE,
n300pakaTh reOMeTpudecKrue (PUTyphl, BBIMOIHATH YEPTEXKH 10 YCIOBHIO 3a/1a4u. MI3MepaTh TUHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemaTe 3a1auu Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenatb rpyOyI0 OIIEHKY JTMHEWHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B pealbHOW JKU3HHU, Pa3MEpOB
MPUPOAHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUNHBI.

CTpouth 4epTeKH K FTEOMETPUUECKUM 3a1adaM.

ITonp30BaTbcd NpU3HAKAMM PABEHCTBA TPEYTOJBHHMKOB, MCIONb30BaTh IPU3HAKM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

IIpoBOANTBH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsd NMpU3HAKAMM PABEHCTBA IPSIMOYTOJIbHBIX TPEYrOJbHUKOB, CBONCTBOM MEIUAHBI,
IIPOBEJEHHON K TUIIOTEHY3€ NMPSMOYTOJbHOIO TPEYTOJIbHUKA, B PEIICHUY T€OMETPUYECKHX 3aJad.



OmnpenensaTs NapaielbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CEKyIlas.
Onpenensars napajiebHOCTh NMPSMBIX ¢ IOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOUYEK OJHOM NPAMOH 10
TOYEK APYTrou mpsiMOH.

Pemars 3a1aun Ha kiieT4aTtoi Oymare.

IIpoBOIUTH BBIUUCIEHHS U HAXOAUTh YMCIOBbIE U OYKBEHHBIE 3HAUEHHs YIJIOB B T€OMETPUUYECKUX
3aJla4ax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB M MHOIOYTOJIBHUKOB, CBOWMCTB YIJIOB,
00pa30BaHHbBIX NP NEPECEUCHUN JIBYX MapauIeNbHbIX NPAMBIX ceKyllel. Pemare npaktuueckue 3aaauu
Ha HaXO0>KJIEHUE YTJIOB.

Brnaners NOHATHEM TeOMETPUYECKOIO MECTa TOYEK. YMEThb OIpelesATh OUCCEKTpHCY yIiia U
CEpEIVHHBIN NEPIICHIUKYJIISAP K OTPE3KY KaK FTECOMETPUUECKHE MECTa TOYEK.

@opMyIMpOBaTh OIPEAEICHUS OKPY)KHOCTM M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
II0JIB30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHATH 3T CBOWCTBA IIPU PEILECHUN 3a]ad.

Biagers MOHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHHMKA OKPYKHOCTH, YMETh HAaXOIHUThb €€ LIEHTP.
ITonp30BaTbes pakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroJIbHUKA MIEPECEKAOTCsl B OAHOM TOUKe, U
0 TOM, YTO CEpEUHHbIE IEPIIEHIUKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA EPECEKAIOTCS B OAHON TOUKE.

Bnagets noHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIb30BAThCSI TEOPEMON O NMEPIEHANUKYIISIPHOCTH
KacaTelbHOU U pajguyca, IpOBEAEHHOIO K TOUKE KaCaHMUsL.

[losnp30BaTbCd MPOCTEHIIMMH T'€OMETPUYECKUMHU HEPABEHCTBAMHU, NOHMMATh MX INPAKTUYECKHI
CMBICII.

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO LUPKYJIS U JINHEHKH.

BeposiTHOCTB M CTATHCTHKA

Yurath MH(pOpPMAIHIO, IPEICTABICHHYIO B Ta0IMLAX, Ha JuarpaMMax, MpeiCTaBlIsATh JaHHbIE B
BHUJIe TaOJIHII, CTPOUTH AUATPaMMEI (CTOJIONKOBBIE (CTOIOUYATHIE) M KPYTOBBIC) 110 MACCHBAM 3HAYCHHN.

OnuceIBaTh U MHTEPIPETUPOBATh pealibHbIC YUCIIOBBIE JIaHHBIE, ITPECTABICHHbIE B TaOIUIIAX, HA
auarpammax, rpapukax.

Hcnonp3oBate  [uisi  ONUCaHWS  JaHHBIX  CTaTUCTHYECKHE  XApaKTEPUCTHKHU:  CpeIHeEe
apudmerrnueckoe, MeaHa, HauOOJIbIlIEEe U HAUMEHbIIIEe 3HAUEHUs, pa3Max.

Hmets mpezacTaBieHue O ClIyd4alHOM M3MEHYMBOCTH Ha INpHMEpax LeH, (PU3MYECKHX BEIHYUH,
AHTPOIIOMETPUUECKUX JIaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOHYMBOCTH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucsia 1 BBIYUCICHUA

Hcnonws3oBaTh HavadbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBbHBIX YHUCEN ISl CPAaBHEHUS,
OKpPYTJICHUS ¥ BBIYMCICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIa TOUKAMU Ha KOOPIWHATHOM MPSIMOH.

[IpuMensaTp moHsATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHBIE KOPHH,
UCIOJNIB3YS MPU HEOOXOAMMOCTH KaJbKYISATOP, BBIIOIHATH MpeoOpa3oBaHUsS BBIPAKEHUH, COJIEPIKAIINX
KBaJpaTHBIE KOPHH, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnonb30Barh 3amucu OOMBIIMX M MalbIX YHCEN C MOMOIIBIO JECATUYHBIX OpoOei U cTeneHei
yucna 10.

Auaredpanyeckne BbIpaKeHHA

[IpuMeHATh MOHATHE CTENEHW C IIEJIBIM TIOKAa3aTesieM, BBIMOJIHATH MPeoOpa30BaHMs BHIPAXKEHUH,
coJiepKalluX CTENEHHU C LEIbIM IMOKa3aTeseM.

BrIMOTHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUH HA OCHOBE MPABHII
JEHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH IpOoOsMHU.

PackmanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUs BHIPAKCHUA IS PELICHUS Pa3IUYHBIX 3a7ad W3 MaTeMAaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAJTbHON IPAKTUKH.

YpaBHeHNS H HEPABEHCTBA

Pewrate nmHelHbIE, KBaJpaTHbIE YPAaBHEHHS W PALMOHAIBHBIE YPAaBHEHUS, CBOIAILIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpocTeilKe HCCIEAOBaHUS YpPAaBHEHUW W CHUCTEM YpPaBHEHHU, B TOM YHCIE C
MpPUMEHEHHEeM Tpapu4ecKUuX TpeCTaBlIeHU (yCTaHABIWBaTh, WMEET M YPAaBHEHHE WM CHCTEMa
YpaBHEHUI pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIpoyee).



[TepexomuTh OT ClIOBeCHOW (OPMYIHPOBKH 3aJaud K €€ anreOpanvecKol MOJICIH C IOMOIIBIO
COCTAaBJICHUS] YPABHEHMsI WM CUCTEMBl ypaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlauM MOJIYYEeHHBIN pe3ynbTar.

[IpumeHsTh CBOICTBAa 4YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMSI, OLIEHKH, pelIaTh JIMHEWHbIE
HEPaBEHCTBA C OJHOM MEPEeMEHHON M MX CHCTEMBI, J1aBaTh IrpapUuecKyl0 WLTIOCTPAIMI0 MHOKECTBa
pellIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[lonuMaTh ¥ WCHONB30BaTh (DYHKIMOHAIBHBIC TOHATUA M S3bIK (TEPMHHBI, CHMBOJIHMYECKHE
0003HAYEHHUS), ONPEAeNATh 3HaueHHWe (YHKIMU [0 3HAYCHHIO apryMeHTa, OINpeIeNiiTh CBONCTBA
¢dbyskuum 1o e€ rpaduky.

Ctpouts rpaduku I€MEHTApHBIX QYHKIUH BHIA:

y = k/x, y=x2, y=x3,y = x|, y = VX, OIICBIBATH CBOICTBA YHCIIOBOH (yHKIMH 110 e& rpaduKy.

I'eomerpus

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAThCS UX CBOMCTBAMHU
IIPU pELICHUH T€OMETPUYECKUX 3aa4.

[IpuMeHsTh CBOMCTBA TOYKU NIEPECEUCHUS MEIUaH TPEYroJibHUKA (IIEHTpa Macc) B PELICHUH 3a7ay.

Bnagers moHsTHEM cpelHEN JIMHUU TPEYrojbHUKAa U TpamleluH, NPUMEHSATh MX CBOMCTBAa IpH
pelieHnn reoMerpuueckux 3amad. [lons3oBarbes Teopemoii Dajeca U TeOpeMoOil O MPOMOPIMOHATBHBIX
OTpe3Kax, MPUMEHSATh UX Ui PEIICHUs TPaKTUUYECKUX 3a/1au.

[TpuMeHsTh PU3HAKK 1TO100US TPEYTOJIHHIUKOB B PEICHUH T€OMETPHUUECKUX 3a7au.

[Tonmp3oBarbest Teopemoit Iludaropa mist pemieHuss TEOMETPUUYECKMX W TPAKTUYECKHUX 3a/1ad.
CtpouTh MaTeMaTHYECKYI0 MOJIElb B MPAKTUYECKUX 3aJadyax, CaMOCTOSTENbHO JeNaTh 4YepTéx u
HaXOJUTh COOTBETCTBYIOLINE JIIUHBI.

Bnaners NOHATHUSAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTrO YIJIa MPSMOYIOJBHOIO TPEYTroJIbHUKA.
[Tonb30BaTbCs STUMH MOHATUSAMU JIJIS1 pELICHUS MPAKTUYECKUX 3a/1ad.

Boruncnsate (pa3nuyHbIME CIIOCO0AMH) IUIOMIAAbL TPEYroJbHUKA M TUIOMIAIHM MHOTOYTOJbHBIX
¢uryp (monp3ysach, TIA€ HEOOXOIUMO, KaJlbKynsITopoM). IIpuMeHSATh TONy4yeHHbIE YMEHHS B
MPaKTUYECKUX 3a/1ayax.

Bnagerh MOHATUSMU BINHMCAHHOTO M IEHTPAIBHOIO yIJja, UCIOJIb30BaTh TEOPEMbI O BIMCAHHBIX
yriaax, yriax MexIy XopAaMu (CeKyIIMMH) M YIJie MEXIy KacaTellbHOW M XOpAOH MpH peuieHUH
reOMEeTPUUYECKUX 3ajau.

Bnagers DNOHATHEM ONHMCAaHHOTO YETHIPEXYTOJIBHHUKA, IIPUMEHATH CBOWCTBA OIHMCAHHOTO
YeThIPEXYTOJIbHUKA [IPH PEIICHNUH 3a]1a4.

[IpuMeHATh TONy4YeHHBbIE 3HAHHWS HA NPAKTUKE — CTPOMTh MATEMAaTHYECKHUE MOJEIH IS 3aaad
peaibHOM JKM3HM W TPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM MOA00US H
TPUTOHOMETPHH (TIONB3YSACH, I7I€ HEOOXOIUMO, KAIBKYJIITOPOM).

BeposiITHOCTB M CTATHCTHKA

W3Bnekath U TpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEACTABICHHYIO B BHUAEC TaONHIl, AHArpamm,
rpaduKoB, IPEACTABIISITH TaHHBIC B BUJIC TaOIHII, TUarpamMm, rpad)uKoB.

OnucelBaTh JaHHBIE C IIOMOIIBIO CTATUCTUYECKMX IIOKAa3aTeNIed: CpPEeAHMX 3HAUYEHUH M Mep
paccenBaHms (pa3Max, JUCTIEPCHS M CTaHIaPTHOE OTKIIOHEHHE).

HaxoauTe 4YacTOTHl YMCIOBBIX 3HAUYEHUM M YacTOThl COOBITHH, B TOM 4YHCIE IO pe3ylbTaTaMm
W3MEPEHHI 1 HAOIOICHUH.

HaxoauTe BepOSTHOCTH CIIydyaliHBIX COOBITHMI B ONBITaxX, 3Has BEPOATHOCTU 3JIEMEHTAPHBIX
COOBITHH, B TOM YHCJI€ B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBare rpaduyeckue MOJAEIH: JEPEBO CIYYalHOTO 3KCIEPHUMEHTa, Auarpammbl Diijepa,
YHCIIOBas MpSAMas.

OnepupoBaTh NOHATUAMHU: MHOXECTBO, IIOJMHOXECTBO, BBIIIOJIHATH ONEPALUN HAJl MHOXKECTBAMH:
o0BbeIMHEHUE, TMepeceyeHue, IOMOTHEHHE, MEePEUUCISITh AJIEMEHThl MHOXECTB, MPUMEHSATh CBOMCTBA
MHO’KECTB.

Hcnonb3oBath rpaduyeckoe MpeiCcTaBlICHHE MHOXXECTB W CBSI3eH MEXKAy HUMHU [JIs ONUCAHUS
MIPOIIECCOB U SIBJICHUH, B TOM YHCJIE IIPH PELICHUHU 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYPCOB.



K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MOIyduT CICIYIONTHUE TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYUCTICHUSA

CpaBHUBaTh ¥ yNOPSAJ0YMBATh PALIMOHAIBHBIE U UPPAMOHAIIBHBIC YUCIIA.

BeimonuaTe apupmeTnyeckue JeMCTBUS C pAlMOHAIBHBIMU 4YHCJIAMH, COYeTas YCTHBIE U
IIMCBMEHHBIEC TPUEMBI, BBIIIOJIHATH BEIYUCIICHUS C UPPALMOHAIBHBIMU YU CIAMHU.

HaxomuTh 3Ha4ueHMs] CTENEHEH ¢ LEeNbIMU IOKA3aTesIMM M KOpPHEH, BBIUMCIATH 3HAYCHUS
YKCJIOBBIX BBIPA)KCHUH.

OKpyryisTh JI€HCTBUTEIIBHBIE YHWCIA, BBIIOJIHATH NPUKHUIKY pE3yJbTaTa BBIYUCICHUMN, OLIEHKY
YHCJIOBBIX BBIPA)KCHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHble W KBaJgpaTHbIE ypaBHEHUS, YPABHEHMsI, CBOJAILIMECS K HUM, I[POCTEHIINE
IpOOHO-pALlOHAIbHBIC YPABHEHMS.

Pemate cucTteMsl IByX JTUHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMUA U CUCTEMBI JABYX YPaBHEHUH,
B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJISCTCS JTUHEHHBIM.

Pemrate TekcTOBBIE 3a/1a4M aNreOpamuecKUM CIIOCOOOM € TIOMOIIBIO COCTABIICHUS YPAaBHEHUS WIH
CUCTEMBI JIByX YPABHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh MNpOCTEHIIME HCCIAEAOBAHMSA YPAaBHEHMM M CUCTEM YpPAaBHEHMH, B TOM YMHCIE C
IPUMEHEHHEM TIpadUyecKuX MpeCTaBIeHUN (ycTaHaBIMBaThb, MMEET JIM ypaBHEHHE WM CHCTeMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemiate nuHelHble HEpaBEHCTBA, KBAApaTHbIE HEPABEHCTBA, M300pakaTh pellICHHE HEPAaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C IIOMOIIBI CUMBOJIOB.

Pemarp cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOUIME KBaJpaTHOE
HEPAaBEHCTBO, U300pa)xkaTh PELIEHNE CUCTEMbl HEPABEHCTB HA YKMCIOBOW MPSAMOIl, 3alIMCBHIBATH PEIICHUE C
ITOMOUIBIO CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPH PEIIEHUH Pa3IMYHBIX 3ajau.

DyHKUNH

PacnoznaBaTth (QyHKIMHM H3y4yeHHBIX BHJIOB. [loKa3bIBaTh CXEMaTHUECKH pacCIOJIOKEHHE Ha
KOOPJIMHATHOH TI0CKOCTH TpadukoB GyHKiwid Buga: Y = kX, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =
x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHNMIT KO3Q(HUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U H300pakaTh CXeMaTHYECKU IpadUKM KBaJpaTHUUHBIX (DYHKIIMIA, ONMUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacrio3HaBaTh KBaJpaTHU4YHYIO (YHKLIHIO 1O ¢GopMyne, NPUBOAUTH NPUMEPhl KBAAPATHUHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKH, TEOMETPHUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPeCCHH

Pacnio3znaBath apudmeTryecKyro 1 reOMETPUUECKYIO TPOrPECCUU MPU pa3HbIX croco0ax 3aJaHus.

BbIMONHATE BBIYMCICHUS C UCMHOJNb30BaHUEM (GOpMYyT nN-ro 4wieHa apudMeTHuecKko u
r€OMETPUYECKON TPOTPECCHUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3amaum, cBs3aHHBIE C YHCIOBBIMM IOCIIEOBATEIBHOCTAMU, B TOM YHCJIE 3aJadydl U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KABKYIATOPA, UPPOBBIX TEXHOJIOTHI).

I'eomerpus

3HaTh TPUTOHOMETpPHUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOAWTh C HMX IOMOIIBIO DPA3IUYHBIC
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHHe MPSIMOYTOJIbHBIX TPEYTroNbHUKOBY). HaxomuTs (¢
MOMOIIBIO KaJBbKYJISATOPA) JUTMHBI U YIIIBI JUI HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBaTbes ¢GopMynaMu TNPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKHUM TOXKIECTBOM IS
HaXO0XJACHNS COOTHOILIEHUIN MEXYy TPUTOHOMETPUUECKUMHU BETMYUHAMHU.

Hcnonb30BaTe TEOpEMBbl CHHYCOB M KOCHUHYCOB JUIA HAaxXOXKICHHUS Pa3JIMYHBIX DJIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTrOJILHUKOBY), IPUMEHSTh UX IPU PELIEHUH F€OMETPUUECKUX 3ajad.

Bragets monaTtusiMu mpeoOpa3zoBaHUs OI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX (UTYP.
[Tonp30BaTbesi CBOMCTBAMU 1O100MS TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YTJIBI
y nojnoOHbIX ¢uryp. IlpumeHsTs cBoiicTBa NmoJo0OMs B MPAaKTUYECKUX 3ajadax. YMeTb IPHUBOAUTH
IPUMEPHI MTOJ0OHBIX (GUTYP B OKPYXKAIOIIEM MUPE.



[Tonbs30BaTbes TEOpEMaMu O IPOU3BEAECHUN OTPE3KOB XOP/[, O MPOU3BENCHUH OTPE3KOB CEKYIIHX, O
KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMu, MOHUMATh UX T€OMETPUYECKUI U (PU3UUECKHI CMBICH, IPUMEHSThH UX B
pEIICHNN TeOMETPUYEeCKUX U (pu3ndecknx 3amad. [I[puMeHSATh CKaIPHOE MPOU3BEICHUE BEKTOPOB IS
HAaxO0JICHU JIJIUH U YIJIOB.

[Tonp30BaTbCss METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €r0 B PEIICHUU I'€OMETPUUECKUX U
MPaKTUYECKUX 3a/1a4.

Brnagerp mnNOHATHSIMM TPAaBWIBHOTO MHOIOYIOJIbHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JyTH
OKPYKHOCTH M PAaJIMaHHOW MEphl YIJia, YMETh BBIUMCIATH IUIOMIAAb Kpyra M ero udacrei. [IpumensTs
MIOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4aX.

HaxomuTh ocu (W HEHTPBI) CUMMETPUU (PUTYp, TPUMEHSTH TBHKEHUS TUIOCKOCTH B TIPOCTEHIINX
ClIyYasix.

[IpumeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHE MOJEIW IS 3anad
peaIbHOM JKU3HHM U TPOBOAWTH COOTBETCTBYIOIIME BBIYHMCICHUS C MPUMEHEHHEM IMOA00HS H
TPUTOHOMETPUUECKUX (QYHKIMH (I10JIb3YACH, I/1e HEO0X0UMO, KaJIbKYJIATOPOM).

BeposAITHOCTH U CTATHCTHKA

W3Biekath 1 ipeoOpa3oBeIBATh HHPOPMAIIUIO, IPECTABICHHYIO B PAa3IMYHBIX UICTOYHHKAX B BUJIC
Tabnull, AuarpaMm, rpadMKoB, IPEICTaBISTh JaHHbIC B BUJE TaONHII, JUarpaMm, rpaduKoB.

Pemarp 3amaum OpraHM30BaHHBIM IEepeOOpPOM BApUAHTOB, a TaKXKE C KCIOIH30BAHHEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonb30Barh onucaresbHbIE XapAKTEPUCTUKU JIJII MAaCCHBOB YHMCJIOBBIX JAHHBIX, B TOM YHUCIIE
CpelHHE 3HAYECHUS U MEPBI pPACCEHBAHUS.

Haxoauth 4acTOThl 3HAYEHWW M YACTOTHI COOBITHS, B TOM 4YHCJE MOJb3YSICh pe3yJbTaTaMu
MPOBEIEHHBIX H3MEPEHUN U HAOTIOCHHIA.

Haxoauth BEpOSITHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMNBITaX, B TOM YHCIE B OIbBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITUSMHU, B CEPUSX HCIBITAHUN 10 MIEPBOTO ycIexa, B CEpPHsX
ucnbeITaHui bepHymn.

NmeTts nipeacrasiieHue 0 ClydalHOW BEJIMYMHE U O PACIPEIECIICHUN BEPOATHOCTEM.

Nmets npencraBieHne o 3aKOHE OOJIBIINX YHCEIT KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CITy4yalHOU
M3MEHUYUBOCTH U O POJIU 3aKOHA OOJIBIIINX YHCEN B IPUPOJIE U O0IIeCTBe.



2. Coaepxanue 00yueHust
MartemaTuka 5—6 Kiaccobl

HartypaJjbHble yncia v HYJIb

Hamypanwvnstii pao vucen u e2o ceoicmaea

HatypanbHoe 4nciio, MHOKECTBO HAaTYPaJIbHBIX YHCE M €0 CBOMCTBA, M300pakeHNEe HATypaIbHBIX
yycesl TOYKaMU Ha 4YHMCIOBOM HpsiMoil. Mcmonp30BaHME CBOMCTB HAaTypalbHBIX YHMCEN MPU PELIECHUU
3a/1a4.

3anucs u umeHnue HAMYPAILHBIX YUCE

Paznuune mexay mudpoit u ymcinoM. Ilo3unmoHHas 3amuch HATYpadbHOTO 4YHCIA, ITOMECTHOE
3HaueHUE HUQPBI, pa3psabl U KIacChl, COOTHOIIEHHUE MEX/TY IBYMSI COCETHUMU Pa3pATHBIMU €IUHUIIAMU,
YTCHUE U 3aIIUCh HATYPAIBHBIX YUCEI.

OKpyznenue HamypaiabHbIX Yucel

Heo6xoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypalbHBIX YHCEL.

Cpasnenue namypaipHbix uuces, cpaguenue ¢ uuciom )

[lonsATHE O CpaBHEHUM 4MCEINl, CPAaBHEHHE HATYPAJIBHBIX YHCEN APYr C JPYrOM U C HYJIEM,
MaTeMaTH4YeCcKas 3alKuch CPAaBHEHHI, CIIOCOOBI CPABHEHHSI YUCEIL.

Heiicmeusn ¢ HAaMYpPaIbHLIMU YUCTIAMU

CnoxeHue U BbIYMTAHHE, KOMIIOHEHTHI CIOKEHUS U BBIUUTAHHUS, CBS3b MEX]y HUMH, HAXOXKJICHUE
CyMMBl M Pa3sHOCTH, MU3MEHEHHME CYMMBbI M Pa3HOCTM IIPH HM3MEHEHMM KOMIIOHEHTOB CIIOKEHHS H
BBIYMTAHUSI.

YMHOKEHUE U JIeJIeHHEe, KOMIIOHEHTbl YMHOKEHUS U JIEJICHUS], CBSI3b MEXy HUMHU, YMHOXKEHUE U
CIIO)KEHHE B CTOJOWK, JEJICHHE YTOJKOM, MPOBEpKa pe3yjbTara C MOMOIIBIO MPUKHAKH U OOpPaTHOTO
JEUCTBUS.

[lepemecTuTenbHBII U COYETATENIbHBIA 3aKOHBI CJIOKEHHUS M YMHOXXEHHS, paclpeleauTelbHbId
3aKOH YMHOXXEHMSI OTHOCUTEJIBHO CIIO)KEHUS M BBIYHUTAHMUSA, 000CHOBAHUE ANICOPUMMOS GbINOTHEHUS.
apughmemuueckux oOeticmeuil.

Cmenens c HamypanbHbiM nOKa3amenem

3anuch yuciaa B BHUJAE CYMMbl pa3psIHBIX CIIara€MbIX, MOPSJOK BBIIIOJIHEHUS JCHCTBUN B
BBIPAXKECHUSX, COACPIKALUX CTETIEHb, BBIYUCICHUE 3HAYEHUN BBIPAXKEHUH, COJEPIKAINX CTEIIEHb.

Yucnoewvie sviparcenusn

YucnoBoe BBIPAKEHHUE U €T0 3HAYEHUE, MOPSAOK BBIIIOJHEHHUS ICHCTBHIA.

/enenue c ocmamkom

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHCEI, CBOUCMBA OeleHUs ¢ OCMAMKOM.
[IpakTHueckue 3aaun Ha JIEJIEHUE C OCTATKOM.

Ceolicmea u npuznaku oeaumocmu

CBOMCTBO J€IMMOCTH CyMMBbI (pa3HOCTH) Ha uucio. Ilpusnaku nenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaku denumocmu na 4, 6, 8, 11. Jlokasamenbcmeo npusnakog oerumocmu. PellieHue mpakTHIeCKUX
3a/1a4 ¢ MPUMEHEHUEM TTPU3HAKOB JICTUMOCTH.

Pa3znooicenue uucna na npocmuole MHOMCUMENU

[IpocTteie u cocTaBHBIC UnCTa, peuiemo Ipamocghena.

PaznoxkeHne HaTypalbHOrO 4YHCIAa HAa MHOXUTENHW, PA3J0KEHHWE Ha MPOCTbIE MHOMXKHUTEIH.
Konuuecmeo Oenumeneu wucna, aneopumm pazioxceHusi 4Ucia HA Npocmvle MHOMCUMENU, OCHOBHASL
meopema apugmemuxu.

Anzedopauueckue eviparxcenus

Hcnons3oBanue OykB 1 OOO3HAYEHHWs 4YHCEN, BBIYMCICHHWE 3HAYCHHs anreOpamuecKoro
BBIPDOKCHHS, TPUMECHEHHE alreOpandecKuX BBIPAKCHUN IS 3alUCH  CBOMCTB  apu(METHYECKHUX
neicTBu, mpeodbpa3zoBaHue anredpandyeckux BHIpaKECHUN. YpaBHeHHe.

Henumenu u kpamnwie

JlenuTenb U €ro CBOMCTBA, OOIIMIA AETUTENb ABYX U Oojee unces, HauboIbIIUKi OO AETUTENb,
B3aMMHO IIPOCTHIE YKCIIa, HAXOXKACHUE HanOobIero odiero aenurtens. KpatHoe u ero cBoiicTsa, odiiee
KpaTHOE NBYX W 0Oojiee 4ucen, HauMEHblee oOlee KpaTHOE, CIOCOOBI HAXOXKIEHUS HAaUMEHBIIETO
00II1ero KpaTHoro.



Apoou

OovikHosennvle Opoou

Hons, gacte, ApoOHOE YHCI0, ApoOb. J[poOHOE YMciIo Kak pe3ynpTar JeneHus. llpaBuiibHbIE U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMENIaHHOE YHCIIO).

3anuch HATypaJbHOTO YHMCIa B BUAE JpoOM C 3aJaHHBIM 3HAMEHAaTeleM, IpeoOpa3oBaHUE
CMENIaHHOW IpoOU B HEMPABWIBHYIO IPOOb U HA0OOPOT.

CrnoxeHre U BBIYMTAaHHE OOBIKHOBEHHBIX Ip0o0el ¢ OAMHAKOBBIMM U Pa3HBIMHM 3HAMEHATEISIMU.
YMHOKEHUE U JieJIeHre 0ObIKHOBEHHBIX IpOOeii.

Apudmernueckue 1eHCTBHUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IEHCTBUS ¢ IPOOHBIMU YHciIaMu. Cnocobsl payuorHaiu3ayuy 8bl4Ucienuti u ux
npumeHeHue npu 8bINOJHEeHUU OelCmEUl.

ecamuunwvie opoou

Lemnas u npobHas wactu pecsatuuHOW apobu. IIpeoOpasoBanue nmecATHYHBIX JpoOel B
oObIkHOBeHHbIE. CpaBHeHUE JeCATUYHBIX ApobOed. CrokeHHe W BBIYUTAHHE ACCATUYHBIX JpOOEil.
OxpyrieHue AECATHYHBIX JApoOeil. YMHOXEHHE U JAeJeHHE AECATHYHBIX Npobeil. [Ipeobpazosanue
00bIKHOBEHHBIX 0pobell 8 decsimuutble Opobu. Koneunvie u beckoneynvie oecamuynvlie Opodou. Peuenue
YPaBHEHHI.

Ilpoyenmui

[lonatue mpoueHTa. BpruricieHne MPOIEHTOB OT YHMCIa W YWCIA 10 HM3BECTHOMY IIPOIICHTY,
BBIp@)KEHUE OTHOIIEHUS B MPOIIEHTaX. PellieHne HeCI0KHBIX TPAKTUYECKUX 33/1a4 C MPOLIEHTaMHU.

Ocnosnoe ceoiicmeo opoou. Cokpawienue opooeil.

[IpuBenenue apobeii k obemMy 3HameHaTento. CpaBHeHHE OOBIKHOBEHHBIX Apobeii. HaxoxkaeHnue
apodu ot umcaa. B3aumuo oOparHble uyuciaa.Haxo:kaeHume 4ucIa MO0  3HAYEHHIO €ro
apoou.llpeoopazoBanue 0ObIKHOBEHHBIX Jpoleil B JecsaTHYHbIe.beckoHeuHbIe NepuoOAUYECKHE
AecATHYHBIE Apodu. lecaTnunoe npudanxeHne 00bIKHOBEHHOI Apo0u.

Ommnowenue 06yx uucen

Macmitab Ha 1uiane u kapre. OrtHomenusi. [Ipomopuuu. CBoiicTBa MpoNoOpuUUNA, MPUMEHEHUE
NpONOPIMKA M OTHOLICHWH npu pemeHuu 3anad.llpouentHoe orHomenue AByx uuced.llpsimas u
o0paTHasi NPONOPUMOHANbHBIE 3aBUcUMocTH.[leJieHUe YK ciIa B JaHHOM OTHOLIEHHH.

Cpeonee apugpmemuueckoe uucen

Cpennee apudpmernyeckoe AByx uncel. MzobpakeHue cpeHero apuMeTuyeckoro AByX yuceln Ha
YUCIOBOM MpsiMOW. PelleHne mNpakTHUECKWX 3aJad C NPUMEHEHHEM CpEIHEro apu(MeTHdecKoro.
Cpeonee apugpmemuueckoe HeCKONbKUX YUCEL.

Juazpammeor

Cronbuarbie W KpyroBble auarpammbl. M3Bieuenue uHdopmanuu u3 nuarpamm. HMzobpadicenue
ouazpamm no 4ucio8vim OAHHbIM.

Cayuaiinbie coObITHSI. BEpOATHOCTH CIIYy4aiilHOTO COOBITHS .

PanuoHnajabHbIE YHC/Ia

Ilonosrcumenvuvle u ompuyamenvhvie uucia

N300paxenne uucen Ha 4UCIOBOM (koopauHaTHOM) mnpsimoil. CpaBHeHue uucen. CpaBHeHMe
OTPULATEIbHBIX U PALMOHAJIBHBIX YHCeJ. Moaynp uucia, reoMeTpuuecKasl UHTEPIPETALNS MO
yrcina. CiokeHue pAaMOHAJBHBIX YHCeJI ¢ IOMOIILI0 KOOPAMHATHOM NpsiMoii. CBolCTBa CJI0KeHUA
PALMOHAJILHBIX 4YHCeJ.YMHOKEHHEe PAUOHAJIBHbIX 4ucea. HaxoxaeHue 3HauyeHMH BbIPa:KeHHUH,
HCIOJI3YSl YMHOKEHHEe PaluoHAJNbHBIX uMcesd. CBOMCTBAa YMHOKEHUS! PALMOHAJBHBIX YHCEJ.
IIpumeHeHne CBOWCTB YMHOKeHUs! VIS panoHaau3aunu BbraucjaeHnii. Kodppunuenr.Packpoitue
cko0ok.IlonoOHbIe caaraemble. J[eliCTBUS C TOJOKHUTEIBHBIMA W OTPULATEIBHBIMU YHCIAMHU.
MHOK€eCTBO LIETBIX YHUCEN.

Ilonamue o payuonansnom uucne. llepsuunoe npeocmasienue o0 MHONCECMBE PAYUOHANLHBIX
yycen. JIEUCTBUS C pallMOHAIBHBIMU YKciiaMy. Pelienue ypapHeHuit

Pewenue mexcmoguix 3aoau

Eounuybl uzmepenuii: NNVHBL, TIOMAAA, 00beMa, MAacChl, BPEMEHHU, CKOPOCTH. 3aBHCHUMOCTH
MEXIy €AMHUIIAMU U3MEPEHUs KaKI0M BEIMYMHBI. 3aBUCUMOCTH MEX]y BEIMYMHAMU: CKOPOCTh, BPEMS,
paccTosiHUe; TPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb.



3aoauu na éce apupmemuueckue oeiicmeus

Pemenne TekCTOBBIX 33124 apuMeTHIECKUM criocoOoM. Mcnonp3oBanue TabIuIl, CXeM, YePTEKEH,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHUN 33]JauH.

3aoauu na oguscenue, padomy u NOKynKu

Pemennie HecNOXHBIX 3a/ad Ha JABI)KEHHE B IPOTUBOIOJIOXKHBIX HAIMPABICHUSIX, B OJHOM
HANpaBIICHWUH, JTBUKCHHE MO pPEKe MO TEYCHHWIO W MPOTHUB TeueHUs. PeleHwe 3aqad Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu pelieHnu 3aaau.

3aoauu na wacmu, 0onu, nPoyeHMbl

Pemenue 3a7au Ha HAXOXK/JIEHUE YaCTH YUCIIa U YKCTIa IO ero yacTu. Pemenue 3aga4 Ha MPOLIEHTHI
u gonu. [Ipumenenue nponopuuii py peleHu  3aaay.

Jlocuueckue 3a0auu

Pemennie HECNOXXHBIX JIOTHYECKHX 3anad. Pewenue nocuueckux 3adau c¢ nomowwro 2paghos,
mabauy.

OcHogeHble MemoObl peuieHus meKkcmoesvlx 3aoay’ apudmMernyeckui, mepedop BapuaHTOB.

Komo0unaropubie 3amaul. [lepsuunvie npedcmagienus o Opy2ux Memooax peuieHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoowl).

Harasignas reomerpust

Ourypsl B OKpyKaroieM mupe. Harnsanele mpeactaBieHus o Gurypax Ha IUIOCKOCTH: IMpsiMas,
OTpE30K, JIyd, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. lllkama, KOOpOWMHATHBIA IIyd.
[loctpoenne Touek Ha KOOPAMHATHOM Jy4e. UYeThIpeXyroilbHUK, MPSMOYTOJIbHHUK, KBaJpar.
TpeyronbHUK, 6udbl mpeyeonrbhuxos. MHOTOYroabHMK. I[lpasunvhvie mHozoy2onbruxku. V300paxenue
OCHOBHBIX TI'€OMETpPHUYECKUX GUryp. Bzaumnoe pacnonodiceHue 08yX NpaAMblX, 08YX OKpPYIICHOCMEL,
npsamou u okpysxcHocmu. JlnuHa otpeska, nomanoil. Exununsl nsmepenus umHel. [locTpoeHne otpeska
3amaHHOM JuMHBL. Bunel yrios. I'pagycHas mepa yria. M3aMepeHue u MOCTPOEHHUE YITIOB C MOMOIIBIO
tpancnoptupa. IlepnenaukyaspHubie npsamblie. [lapannenasHbie npsimble. [leppumerp MHOTOYTOTBHHKA,
MepUMETp IPSIMOYToJIbHUKA U KBajparta. JjauHa okpyxHocTH. [loHsATHe 1uiomanu GUrypsl; eIUHULBI
u3Mepenus: miomany. Ilmomans npsMoyronbHuKa, kBajgpara. [IpubnmxeHHOe W3MEpEeHHUE IUIOIMIAIH
¢buryp Ha kieTdaroit Oymare. Pasnosenukue gueypsi. [lnomaab kpyra.

Harnsimaeie mpeacTaBieHHss O TNPOCTPAHCTBEHHBIX (HTypax: KyO, Hapajuielienurne], Mpu3Ma,
nupamua, map, cepa, Konyc, muuHap. M3o00paxkenne npocTpaHCTBEHHBIX Guryp. [lpumeps ceuenuil.
Mnocoepannuxu. Ilpasunvhuvie muocoepanuuxy. ITIpuMepsl pa3BEpTOK MHOTOTPAHHHMKOB, IMIIMHApA H
KOHYyca.

[Tonsitue o6bema; enuauIBI 00beMa. O0BEM PSIMOYTOJILHOTO MapajlieNienumena, Kyoa.

[Tonstne o paBeHnctBe ¢uryp. LlenTpanpHas, oceBas W sepkaivhas cumMmeTpuu. M3o0paxeHue
CUMMETPUYHBIX QUTYP.

Pemenne npakTudyeckux 3aad ¢ MPUMEHEHUEM IPOCTEHIINX CBOUCTB (UTYD.

Koopannarnasa miockoctb. IlocTpoenne Toyek u (puryp Ha KOOPAMHATHOWH NMJIOCKOCTH.
I'papuxnu.

Hcmopua mamemamuku

(Coneprkanue pa3jiena BBOJUTCS 110 MEPE U3YUEHUS IPYTHX BOIPOCOB)

Ilosgnenue yugp, 6yke, uepoenugos 6 npoyecce cuema u pacnpeoeieHusi npooykmoes Ha /{peernem
brusicnem Bocmoke. Ceaze ¢ Heonumuueckot pegonoyueil.

Pooicoenue wecmuoecamepuynou cucmemvl cuucienus. Ilosaenenue decamuurol 3anucu yucei.

Poowcoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/I, npocmuie yucna. Pewemo
Opamocgena.

llosasnenue nynsa u ompuyamenvHulix yucen 6 mamemamuxe opeenocmu. Ponv [[uopanma. Ilouemy
()()=+1?

Jlpobu 6 Basunone, Ecunme, Pume. Omxpoimue decamuunwvlx opooeti. CmapunHnvle cucmemvl mep.
Hecamuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.
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7 KJIACC

Yucia 1 BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE W AECATUYHBIC, MEPEX0a OT OAHOW (HOPMBI 3amUCH JpoOel K JPYrow.
IlonsiTE panMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPAJOYMBAHME pPALMOHAIbHBIX YHCEIN.
Apudmernueckrue ACUCTBUS C pallMOHAIBLHBIMU YMCIaMU. PemieHue 3ajgad M3 pealnbHON NMPaKTHKH Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypajdbHBIM IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHKue BHIPAKEHUH Ha OCHOBE
OIpeJiesIeHus], 3auch OonbMX uyuces. IIponeHTsl, 3anuck NpPOLEHTOB B BUAE ApOOM M IpoOu B BUIE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4d Ha IIPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHAIBHOCTH.

AsiredOpanyeckue BbIpasKeHM sl

[lepemenHbIE, 4YHCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOU. JlomycTHMbIE 3HAYEHUS
nepeMeHHbIX. [IpencraBineHune 3aBUCUMOCTH MEXAy BeIMYMHAMU B BHe (opMyibl. Berumcnenus mo
¢dopmymnam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO DPABHBIC BBIPAKCHHUS, IPaBUIIA
npeoOpa3oBaHusl CyMM U IPOU3BEJEHHM, NpaBUila PAacKpbITUA CKOOOK M TNPHUBEAEHUS IOJ00HBIX
CJIAaraeMblIX.

CBolicTBa CTENEHU C HATYPAIbHBIM [T0KA3aTEIIEM.

OpHowieHbl u MHorowieHbl. CreneHb MHoroujaeHa. ClokeHUE, BBIYMTAHHME, YMHOXKEHHE
MHOro4JeHOB. DOpMybl COKpAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMbl U KBaapaT pazHoctd. Dopmyna
Pa3HOCTH KBaApaToB. Pa3jioxkenne MHOrOWIEHOB HA MHOXKHUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBuia IpeoOpa3oBaHMs ypaBHEHHS, PaBHOCHIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHON NEPEMEHHOW, YMCIO KOPHEHW JIMHEHMHOrO ypaBHEHMWs, PEIIECHUE
JUHEHHBIX ypaBHeHUH. CocTaBieHHME ypaBHEHUH 10 YCIIOBUIO 3a7aud. PellleHuMe TEKCTOBBIX 3a/ay C
IIOMOUIBIO yPaBHEHU.

JluneiiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema JByX JIMHEHHBIX YpaBHEHUM
C JByMs IepeMeHHbIMHU. PelneHue cucrem ypaBHEHUIl crocob6oM mojcTaHoBKH. [Ipumeps! perieHus
TEKCTOBBIX 33]1a4 C [IOMOILIbIO CHCTEM YPAaBHEHUM.

DyHKUMH

Koopaunara toukn Ha mpsMoi. UucnoBble NpoMexXyTKH. PaccTosHue Mexnay AByMs TOYKaMHU
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronpHas cuctema koopauHat, ocu OxuQOy. Abciyicca 1 opAMHATA TOYKH Ha KOOPAHMHATHON
iockoctu. IIpumeps! rpadukoB, 3agaHHbIX GopMynamu. UteHue rpadukoB peanbHbIX 3aBUCUMOCTEH.
[Tonstue dynkuuu. I'padux Pynkuuu. CpoiictBa QyHkumid. JIunelinas ¢yHkuus, e€ rpapuk. I'paduk
¢bynkuun y = [x|. 'papuueckoe perieHne JIMHEHHBIX ypaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUI.

8 KVIACC

Yucna v BoIYMCICHUSA

KBagpatHbiit kopenb u3 umucina. [lonstue 00 upparmoHanbHOM yncie. JleciTuuHble NPUOIMKEHHS
UppaluoHaNbHbIX uyHcen. CBoilcTBa apupMeTHUYECKHX KBaJpaTHBIX KOpHEH M MX NpPHUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUSAM. J{eficTBUTEIbHBIE YHCIIA.

CreneHsb c 1enbIM MoKaszaTeseM u € cBoiicTBa. CTaHaapTHas 3aluCh YHCIa.

Auredpanyeckue BbIpasKeHHs

KBanpathslii TpéxuiieH, pa3ioKeHue KBaJpaTHOro TPEXUIEHAa Ha MHOKHUTEIH.

Anrebpanueckast qpoOb. OCHOBHOE CBOMCTBO anreOpamveckoil npobu. CiokeHue, BBHIUUTAHMUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoobeil. ParinonanbHble BhIpaKeHUS M UX IPeoOpazoBaHueE.
YpaBHeHHs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, (opMmyna KopHEl KBaJpaTHOrO ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHMH, CBOAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiimme 1poObHO-paliioHalbHbIe YPAaBHEHUS.



I'paduueckas uHTEpIIpETAIUS YPABHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHCWHBIX YpaBHEHUI
C IByMs IepeMeHHbIMH. [IpuMephl pelieHns CUCTEM HETUHEHHBIX YPAaBHEHHM ¢ JBYMS ITEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 33714 aNTreOpandecKuM CrIocoOoM.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IepeMEeHHOM. PaBHOCWIBHOCTH
HepaBeHCTB. JIMHelHbIE HEpaBEHCTBA C OAHOM nepeMeHHON. CHUCTeMbl JTMHEUHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKIUA

[Tonstre Gynkuunu. OONACTH ONpPEAETCHUS ¥ MHOXECTBO 3HaueHUH (yHKIuU. CriocoObl 3a1aHus
hyHKIHA.

I'padux dbynxkumm. Yrenue cBoiictB pynHknuu mo e€ rpaduky. [Ipumepsl rpadukoB (QyHKIUH,
OTPaXKAIOIUX pealbHbIE MPOLECCHI.

OYHKIMH, ONUCHIBAIONINE MPSIMYIO U OOpAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
Oyukmun y = X2, y = X3, y = \x, y=|x|. ['paduaeckoe peleHie ypaBHEHNI U CHCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYMCTICHUS

PannonanpHble ymciia, UppalMoOHaAIbHbIE YMCIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUUHBIE JPOOH.
MHOXecTBO JCHCTBUTENBHBIX YMCEN, JEHCTBUTENbHbIE YHCIA KAaK OECKOHEYHbIE JEeCATUYHBIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YMCEN M KOOPAMHATHOU
MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(METHYECKHE ICHCTBUS C JEHCTBUTEILHBIMU YHCIIaAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IIPOLECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxEHHOE 3HAYCHHE BEIMYUHBI, TOYHOCTh NpuOmmkenus. OkpyriaeHue yucen. [Ipukuaka u
OLICHKA PEe3yJIbTaTOB BBIUYMCIICHUH.

YpaBHeHHsI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHU M, CBOAALLMXCS K JIMHENHBIM.

KBagparHoe ypaBHeHue. PelieHune ypaBHEHMI, CBONSAIIMXCA K KBaJpaTHbIM. buKBaapaTtHoe
ypaBHeHue. llpumMepsl pelieHuss ypaBHEHUH TpeTbedl M UYETBEPTOM CTENEHEHW pa3loXKEHUEM Ha
MHOXUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PelieHne TEKCTOBBIX 3ajad  aureOpanyecKum
METOA0M.

VYpaBHeHHE C IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM IByX JTMHEHHBIX YpaBHEHUH C
NBYMsl NIEpEMEHHBIMU. PenieHue cucreMm AByX YpPaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
BTOpoO#i cTeneHu. ['paduueckas MHTEpIIpeTaIUs CUCTEMbI YPaBHEHUH ¢ ABYMsI IEpEMEHHBIMHU.

Pemrenne TekCTOBBIX 33724 anreOpanyeckuM CIoCoOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne MMHEWHBIX HEPABEHCTB C OJJHOM NEpEeMEHHON. Pemenne cucreM JINHEMHBIX HEPAaBEHCTB C
onHoi mepeMmeHHoOW. KBanparHele HepaBeHcTBa. ['paduueckas MHTEpIpeTalysi HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DyHKUMH

KBanpartuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, koopaAHHATHI BEPIIMHBI TapadOJIbl, OCh
CUMMETpPUHU TTapaboIbl.

Ipadukn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =X, y = [x| , # ux cBoiicTBa.

YucnoBbie M0CI€A0BATEbHOCTH U IIPOIPECcCHH

[lonsATHEe 4YMCIIOBOM MOCHEAOBATENIBHOCTU. 3aJaHue IOCIEJOBAaTEIbHOCTH  PEKYPPEHTHOM
dhopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas M reoMeTpuueckas mporpeccur. Dopmynbl N-To 4ieHa apupMETHYECKOU H
TF€OMETPUYECKON ITPOrPECCUI, CYMMBI IEPBBIX NYJICHOB.

N3o00paxkeHne UiaeHOB apu(METUUYECKOW U TEOMETPUUYECKOM TpOTpeccHii TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIHAIBHBIN pocT. CII0KHBIE TPOLEHTHI.

Martemaruka. 'eomerpust 7-9 kinaccsl



7 KJIACC

HavansHele mnoHsATHA reoMmerpuu. Touka, npsmas, OTpe30K, Jy4d. Yroiu. Buuasl yrios.
Beptukanbabie U cMexHble yriibl. buccektpuca yria. Jlomanasi, MHOroyroipHuk. [lapamiensHocTs U
NEPIEHIUKYJIIPHOCTD MPSIMBIX.

Cummetpuunbie ¢urypel. OCHOBHBIE CBOWCTBA OCEBOWM CHMMeETpuHU. Ilpumepsl cHUMMeETpuu B
OKpY>KaIOIllEM MUDE.

OcHOBHbBIE TOCTPOEHHUS C MOMOLIBI0 IUPKYIsS u JuHeiiku. TpeyrompHuk. Bricora, menuana,
OmccekTpuca, X CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa ¥ MpU3HAKKU paBHOOEPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOIbHUKOB.

CpolicTBa M NPU3HAKM MapajiesbHbIX NpsMbIX. CyMMa yIjoB TpeyrojbHUKAa. BHelIHue yribl
TPEYroJbHUKA.

[IpsmoyronbHblii  TpeyroiabHUK. CBOWCTBO  MEAHMaHbl  NIPSIMOYTOJIBHOIO  TPEYTOJIbHMKA,
npoBeAEHHON K runorenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJBHBIX TPEYroJbHUKOB. [IpsMOyroiabHbIN
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOil, Teopema
0 OoJplIeM yriie U 0oJbLIEH CTOpOHE TPeYrojabHUKa. [leprieHuKysp U HaKJIOHHAsL.

I'eomeTpuueckoe Mecto ToueK. bruccekTpuca yria u cepeIuHHBIN MEPHIEHIUKYISIP K OTPE3KY Kak
reOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJa U JAUaMeTp, UX CBOWcTBa. B3auMHOe pacroynokeHne OKPYXKHOCTH U
npsimoid. KacarenpHast u cekymas K OKpyKHOCTH. OKpY:KHOCTb, BIIMCaHHas B yroji. BrucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronpuuku. IlapamnenorpamM, ero npusHaku U cBoiicTBa. YacTHele ciydau
napajiesIorpaMMoB (TIPsIMOYTOJIbHUK, pOMO, KBapaT), X MPU3HAKK U cBoicTBa. Tpanenus, paBHOOOKast
Tpaneuusl, e€ cBoiicTBa U npusHaku. [IpsMoyronapHas Tpanenusi.

Meton ynBoenust Menuansl. lLleHTpanbHas cummerpusa. Teopema @aneca U Teopema o
IIPOIOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHMM TPEyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TtpeyronpbHukoB, KoOdhduIMeHT mnoaodus. IlpusHaku TONOOMS TPEYrOJIHHUKOB.
[TpumeHeHne NoJ00MS MTPH PELLICHUH PAKTUYECKUX 3a/1ay.

CpoiicTBa muiomaneii reomerpuueckux ¢uryp. dopmynsl ans  IUIOMIAAM  TPEYroJIbHUKA,
napasesnorpamMma, pom6a u tpaneuu. OTHOIIEHHE IUI0IIaAei Mo100HBIX GUryp.

Brruncnenue miomaaei TpeyroabHUKOB M1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue reopemsl [ludaropa npu pemeHnn NpakTUYECKUX 3aay.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOro yrja MpsAMOYTOJIbHOrO TpeyroibHuKa. (OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKIeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHuble 1 EHTpaJIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW U XOPAOH. YTJbl MEXAY XOpAaMu U
CEKyIIMMHU. BrucaHHple U ONMCAHHBIE YETBIPEXYTONBHUKU. B3anMHOE pacnosiokeHue ABYX
okpykHoctelt. Kacanue okpykHoctend. O0mIHe KacaTelbHbIE K IByM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbl TPUBEACHUS.

Pemenue TpeyroiapHuKoB. TeopemMa KOCHHYCOB U TEOpEMa CUHYCOB. Pelienne npakTH4eckux 3aaau
C MCTI0JIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o nmpou3BeeHNH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIINX, TeOpeMa
0 KBaJIpaTe KacaTeJIbHOM.

BexTop, mmHa (MOAy/Ib) BEKTOPA, COHAIPABIIEHHbIE BEKTOPHI, IPOTHUBOIOJIOKHO HAIpaBJICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTOopamH. PasnoxeHune
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaumHaTel BekTopa. CKansipHOE NpPOHU3BEICHHE
BEKTOPOB, IPUMEHEHNE AJIs1 HAX0XKICHUS JJINH U YIJIOB.



JlekapTOBbl KOOPJAMHAThl Ha IUIOCKOCTH. YPaBHEHMs NPSAMOH M OKPYKHOCTH B KOOpAMHATaX,
[IEpeceYeHNE OKPYKHOCTEN U IPSIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTrOYroidbHMKHM. JlnuHa oxpyxHocTu. I'panycHas u panuaHHas Mepa YIua,
BBIYMCIICHUE JUIMH AYT OKpykHOCcTel. [limomans kpyra, ceKTopa, CErMeHTa.

JIBIKEHHsI IUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (3JIeMEHTapHbIE IPEJCTaBICHHS).
[TapannensHbli iepenoc. [1oBOpoT.

MaremaTuka. BeposiTHOCTb M cTATHCTHKA /-9 Kjacchl
7 KJIACC

[IpencraBnenne MaHHBIX B BHIE TalOnMil, Auarpamm, rpadukoB. 3amojiHeHHE TAOIUI], YTCHHUE U
MMOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBbiX). UteHHe TpaduKoB peasbHBIX
nporeccoB. M3pnedyenue uHpoOpMalMM W3 AMAarpaMM M TaOJMIl, HMCIOJIB30BaHHE W HHTEPIPETAIUSI
JAHHBIX.

OmnwucarenpHas CTaTHCTHKA: cpenHee apudMeTHUecKoe, MeIuaHa, pa3MmMax, HauOoiblee |
HaMMEHblIee 3HaYeHUs1 Habopa YMCIOBbIX JaHHBIX. [IpruMepsl ciyyailHON U3MEHUMBOCTH.

CnyyailHplli SKCHEpUMEHT (ONIBIT) U ciydailHoe coObiTHe. BepostHocTs u uyacrorta. Poib
MaJIOBEPOSITHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpoJie U B oOuecTse. MoHeTa U urpajibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepiinHbl. Yucino pébep M cymMmapHas CTENEHb BEpIIMH.
[IpencraBnenne o cBszHoctu rpada. Llemn m muxiel. [Tyt B rpadax. O6xon rpada (3iaepoB myTh).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1a4 ¢ noMoIbko rpagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJE TaOJUI, TUarpaMM, rpadukos.

MHOXecTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Onepanuu HaJl MHOXKECTBAMU: OObEINHEHHE,
nepeceueHue, fonoiaHeHue. CBoiicTBa onepanuil Hal MHOKECTBAMU: NIEPEMECTUTEIBHOE, COYETATEIBHOE,
pacrpelieuTeNIbHOe, BKIOYeHHs. lcnonb3oBanue rpaduyeckoro mpejacTaBICHUS MHOMKECTB s
OIMCAaHUs PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUHU 3a]1a4.

W3mepeHue paccenBaHus JaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIJIOHEHHE YHUCIOBBIX HAOOPOB.
JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUS ciay4daiHOro omnbiTa. CiydaiiHble COOBITHS. BeposSTHOCTH COOBITHH.
OneIThl ¢ PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMU cOObITUSIMU. CiydaiiHblii BbIOOp. CBS3b MEXIYy
MaJIOBEPOSITHBIMU U TMIPAKTUUECKHU JIOCTOBEPHBIMU COOBITHSMU B IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBa J€pEBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHHE BUCAYEH BEPIIUHBI, CBS3b
MEX/y YMCIOM BEpUIMH U uuciioM pédep. IlpaBuno ymHoxkeHus. Pemenue 3agau ¢ momouibio rpados.

[IpotuBononoxusie coObiTusA. Jumarpamma Oitniepa. OObeNUHEHHE U TEPECEYCHUE COOBITHIA.
HecoBmecTHble coObiTHs. DopMynia CIOXKEHHS BEpOSTHOCTEH. YCIOBHAas BEpOSTHOCTh. [IpaBuiio
ymHoxeHusi. HezaBucumble coObiTus. [IpencraBienue sxcriepuMenTa B BUJie fepeBa. Pemienue 3agau Ha
HaXO0XJEHNUE BEPOATHOCTEN € TIOMOIIBIO IEPEBA CIy4allHOIO dKCIIEPUMEHTA, JUarpamm Jiliepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJE TaOIUL, AMarpaMM, rpauKoB, HHTEPIIpETalus TaHHBIX. UTeHue u
NoCTpoeHHe TabJull, AUarpamMm, TpaguKoB MO peaabHbIM TaHHBIM.

[TepectanoBku u (akropuan. Coderanus u uuciao codetanuii. Tpeyronpuuk [lackams. Pemenne
3ajJ]a4u C UCMOJIb30BaHUEM KOMOUHATOPUKH.

I'eomeTpuueckas BeposiTHOCTh. CitydaliHbIi BEIOOp TOYKU U3 (PUTypHl Ha MIOCKOCTH, U3 OTpe3Ka U
U3 1YTU OKPYKHOCTH.

Hcnbitanme. Yenmex m Heypada. Cepust MCHBITaHUM 10 mepBoro ycrnexa. Cepust UCHBITAHHUN
bepnymnnu. BepositHOoCcTH coObITHI B cepuM ucnbITaHUN bepHymu.

CiydaiiHast BEIMYMHA U PACTIPEEICHUE BEPOATHOCTEN. MaTeMaTnyeckoe OKUJaHuEe U JUCTIEPCHSL.
IIpuMeppl MaTEeMaTH4YECKOTO OXHUAAHUSA KaK TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIIMYUHBL
MareMatnueckoe 0XUAAHUE U JUCIEPCHUS CIyYallHOM BEJIMYUHBI «YUCIIO YCIIEXOB B CEpUU HCIIBITAHUN
bepuymnuy». [lonstue o 3akoHe OombIuX yncelnl. M3mMepeHne BeposITHOCTEH ¢ MOMOLIbI0 YyacToT. Poib u
3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B TIPUPOJIEC U OOIIIECTBE.



3. Tabuma TeMaTHYeCKOro pacmnpeesieHUsi KOJUYeCTBA 4YacoB

MaTtemMaTuka 5-6 Kjiacchl

Pazgensl
(TembI) Hanpasienus
nporpammel | Kiace Koa-so OcHoBHOE coJepKaHHe XapaKTepUCTHKA OCHOBHLIX BHIOB ACTTEILHOCTH yre- BOCIIMTATEIbHOI
4acoB HHMKAa (Ha ypOBHe y4eOHBIX JeiicTBHIl)
(K0J1-BO JeATEJIbHOCTH
4acoB)
Harypansn 5 41+1 Hamypanvnutii pao uucen u ezo ceoiicmea OmnuceiBaTe cBoiicTBa HaTypanpHOro psaga. UYwurare |2. [laTpumoTH4Yeckoe
b€ YHUCTIA U HatypanbHoe 4HcI0, MHOXKECTBO HATypaslbHBIX YHCEN U | U 3aIHCHIBATh HaTypajJbHbIE  YHUCIA, CPaBHUBATh |BOCIIMTAHHUE U
HYJIb €ro CBOMCTBA, N300paKEHNE HATYPAJIbHBIX YUCE] TOYKAMU Ha | U YHOPSJOYMBATh HUX. dopmupoBanue
(60 gaca) YUCIIOBOHM mpsMoii. Vcronp30oBaHHE CBOWCTB HATypalbHBIX | [IpHBOAMTE IpUMEpH MIPUOOPOB CO IMIKATAMU. poccuiickoi
yycel NPY PELICHNUN 3a/1a4. CTtponts Ha KOODAMHATHOM Jyde€ TOYKY C 3aJaHHOH |yAeHTUYHOCTH
3anuce u umenue HamMypaIbLHLIX YUCE KOOPAHMHATOH, ONPEAENIATh KOOPIAUHATY TOUKU 3. lyxoBHOE H
Pasnmuume mexny uudpoit u uncnom. Ilosuumonuas | GOpMyaMpoBaTh CBOWCTBA CIOXKCHMA M BbIYMTaHUS |HpaBCTBeHHOE
3aMACh HATYPAIBHOIO YHCIIA, TIOMECTHOE 3HAYEHHE LM(PBI, | HATYPAIbHBIX 4YHMCEN, 3alMCHIBATh OTH CBOKCTBA B BUJIE |BoCHUTAHHUE JeTeil
paspsbl U KJIacchl, COOTHOLICHHE MEXAY IBYMsi coceqHUMH | (opmyn. [IpuBOAMTH HpUMEPHI YHCIOBBIX M OYKBEHHBIX |Ha oCHOBE
pa3psAAHBIMH €IMHHLAMH, YTEHHE W 3allUCh HATypajbHBIX | BhIpaXeHHH, Qopmyn.  CocTaBisiTh  YHUCIOBBIE U POCCHIiCKAX
YHCel. OYKBEHHBIC BBIPKCHHUS 110 YCIIOBHUIO TPaAMIHOHHBIX
OKpyz2nenue HAmMypanbHLIX Yuce 3anauyy. PemaTe ypaBHEHUS HAa OCHOBAaHUU 3aBHCHUMOCTEU HeHHocTel
HeobxomumocTs  oxkpyrienus. IlpaBumo OKpyIieHHs | MEXAy KOMIOHEHTaMM JEHCTBUM CIIOKEHHUS M BEIYUTAHUA. |4, JeTeTHUECKOE
HaTypajbHbIX YHCEIL. @opMynMpoBaTh  CBOWCTBA YMHOXKEHMS U JCICHHS |pocmuranme

Cpasnenue namypanvHslx uuces, cpasuenue c yuciom 0

IlonATne 0 cpaBHEHUM YHCEI, CPAaBHEHHE HATYPaIbHBIX
ypcen APYr C APYrOM U C HyJEM, MaTeMaTH4ecKas 3aIluch
CpaBHEHUH, CITIOCOOBI CPABHEHHUS YHCEIL.

Heiicmeus c namypanbHblMu Yuciamu

CnoxeHrne W BBIYMTAHHE, KOMIIOHEHTBI CIOXCHUS H
BBIUHTAHHUS, CBA3b MEXIY HHMH, HAXO0XICHHE CYMMBI H
Pa3HOCTH, M3MEHEHHE CYMMBI M Pa3sHOCTH IpPHU H3MEHEHUH
KOMIIOHEHTOB CJI0K€HHUS ¥ BEIUUTAHHUS.

YMHOXEHHE U [eJIeHHe, KOMIIOHEHTHl YMHOXXEHHUS H
JICNICHHSI, CBA3b MEXIY HUMH, YMHOXXEHHE U CIIO)KEHHE B
CTOJOMK, [eJIeHHEe YroJKOM, IIpOBepKa pe3yinpTara C
TIOMOIIBIO TIPUKHU/IKK U 00PaTHOTO JIEHCTBHS.

IlepeMecTUTENbHBINA M COYETATENBHBIN 3aKOHBI CIIOKECHHUS
U YMHOXXEHUS, paCHpeAeIUTENbHbI 3aKOH YMHOXKEHHS
OTHOCHTEJIPHO  CJIOKEHHSHM  BBIYMTAHUS, 000CHOBAHUE
An2OPUMMO8B BbINOIHEHUS apuUpMemueckux Oeticmsuil.

Cmenens ¢ HamypanbHbIM HOKaA3amenem

3amuch Ymuciaa B BHIE CYMMBI Pa3psIHBIX CIIaraeMbIX,
MOPSIIOK  BBINIOJIHEHMSI  JIGHCTBHH B BBIPAXKCHHSAX,

HATYpaJbHBIX YHWCEJ, 3alrChIBaTh ITH CBOWCTBA B BHUJE
(dopmy:n. Pemmate ypaBHEHHST HA OCHOBaHUH 3aBHCHMOCTEH
MEXTy KOMIIOHCHTAMH apu(pMETHISCKUX ACUCTBHUIA.
HaxomuThs ocTaTOK TpH JIeIEHUH HATYypalbHBIX ducen. 1o
3aJJaHHOMY OCHOBAHHIO W TOKA3aTel0 CTEIICHH HAaXOIUTh
3HAYCHUE CTEIICHH YHCIIA.

DopMynUpOBaTh  ONPENEICHUS  IOHATHI:  JIENUTENb,
KpaTHOE, IIPOCTOE YHCIO, COCTaBHOE YHCIIO, OOLIM
JICNINTEIb, HAHOOJBIIMKA OOLIUH [JEIUTENh, B3aUMHO
IpocThle uuciia, olInee KpaTHOe, HaWMEHbIee obIee
KpaTHOE U MPU3HAKK JIETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha
10.

OnwucheiBaTh NpaBWIa HAXO0XKICHHS HAHUOOJBIIEro OOMmIEero
nemutens (HOM), nanmensirero odmiero kpataoro (HOK)
HECKOJIbKUX YHUCENl, PA3JIOKEHHUS HATYpaIbHOTO YUCIA Ha
MIPOCTHIC MHOKUTEITH

5. IleHHOCTH
Hay4HOro NO3HaHUA
6. Pusnveckoe
BOCNIMTaHUE U
dopmupoBaHue
KYJIbTYPBI
3/0POBbA

7. TpyaoBoe
BOCNIMTaHUE U
npodeccuoHaJIbHOE
camoonpepegeHne
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COJIEPXKAILMX CTENEHb, BBIYMCIECHUE 3HAUYCHUU BBIPAXKEHUI,
COJIEpPKALINX CTETCHb.

Yucnosevle eviparxceHus

UncnoBoe BBIpAKEHHE M €ro 3HAdeHHE, IOPAIOK
BBITIOJTHEHHUS IEUCTBHIA.

Jenenue c ocmamxom

Jlenenne ¢ OCTaTKOM Ha MHOYKECTBE HATYpPAIbHBIX HCEN,
ceoticmea Oenenus ¢ ocmamrom. IlpakTndeckne 3ajadd Ha
JIEJICHUE C OCTATKOM.

Ceoiicmea u npu3HaKu 0eaumMocmu

CBOICTBO JEMUMOCTH CYMMBI (Pa3sHOCTH) Ha YHCIO.
[Tpusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku oerumocmu
Ha 4, 6, 8 11. [okazamenbcmeo npusHaxog Oeiumocmu.
Pemenne mpakTHYecKuX 3amad ¢ MPHMEHEHWEM IpPU3HAKOB
JIEITMMOCTH.

Paznoxncenue yucna na npocmole MHOMcCUmenu

IIpocTeie U cocTaBHEBIC YNCTA, peueno Ipamocgena.

PasnmokeHre HaTypalpHOTO YHCIA Ha MHOXKHUTEIH,
pasnoXkeHue Ha  MpocTble  MHOXUTenu.  Koauuecmego
denumeneli Yucad, are0pumm pasnodHCeHus Yucaia Ha npocmole
MHOJICUMENY, OCHOBHASL MeopeMd apUu@dmMemuKu.

Anzebpauueckue svlparrcenus

Hcnonb3oBanne OykB A OOO3HA4YEGHHS  YHCEN,
BBIUUCIICHHE  3HAYCHHUS  anreOpanyeckoro  BhIPaKCHHUS,
NpUMEHEHHE anTeOpanvdecKuX BBIPAKCHHHA U1 3aIlUCH
CBOWCTB  apU(METHYCCKHX JCHCTBUH, mpeoOpa3oBaHUe
anreOpandecKuX BRIpAXCHUN. Y paBHEHHeE.

Jenumenu u Kpammnoie

Jemutens u ero cBOICTBa, OO NeMUTeNs IBYX U OoJee
yuced, HAaMOONBIIMK OOIIWI NENUTEeNh, B3aMMHO IIPOCTHIC
Yuclia, HAXO0XJACHHE HauOOJIBIIET0 OOIIEero JenuTens.
KpatHoe u ero cmoiicTBa, ofIiee kpaTHoe IByX U Oosee
qriceN, HauMEHbIee 00Iee KPaTHOE, CIOCOOBI HAXOXKICHHS
HAaUMEHBIIIETO 00IIEro KpaTHOTO.

Hpobu
(117 gacos)

56+6

OobviknogeHHbIE OPOOU

[Homns, yacts, 1pobHOE uncio, npodb. ApoOHOE YHCIo Kak
pesysbTar neneHus. [IpaBuibHBIE M HENPaBWILHBIE JApOOH,
CMelIaHHas IpoOb (CMeNIaHHOe YHCIIO).

3amuch HaTypaJlbHOTO 4YMCiia B BHJIE APOOM C 3aJaHHBIM
3HaMEHaTeJleM, IpeoOpa3oBaHUE CMEIIAHHOW JApoOu B
HeNpaBUIIbHYIO Ipo0b ¥ HA000POT.

CrnoxxeHne ¥ BBIYMTaHHE OOBIKHOBEHHBIX JpoOdeiic

Pacno3naBaTh OOBIKHOBEHHYIO Jp0o0Ob, NpPaBWIBHBIE U
HeTpaBUIbHBIE JPOOH, CMEIIaHHbIE YHUCIA.

YuTaTh U 3aNMCHIBaTh OOBIKHOBEHHBIE IPOOH, CMELTaHHbIE
yucna. CpaBHUBAaTh OOBIKHOBEHHBIE IPOOM C pPaBHBIMH
3HameHaresIMU. CKIla/ibIBaTh ¥ BEIYUTATh OOBIKHOBEHHBIC
IpoOdu c paBHBIMM 3HaMeHaTelsiIMU. IIpeoOpa3oBEIBaTH
HENpaBWIBHYIO JIpoOb B CMENIAHHOE YHCIIO, CMEIIaHHOE
YHCJIO B HEMPABWIBHYIO [Jpo0b. YMETh 3alnCHIBATh

2. [laTpuoTH4yeckoe
BOCNIMTaHUE U
dopMmupoBaHue
poccuiickoi

WA EHTUYHOCTHU

3. lyxoBHOe U
HpPaBCTBeHHOE
BOCNIMTaHUe AeTel
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OIMHAKOBBIMH H PA3HBIMH 3HAMEHATEJISAMH. Y MHOKEHHE U
JieNieHIe OOBIKHOBEHHBIX APOOCiH.

Apupmernueckne neiiCTBUS CO CMEIIAHHBIMA APOOSMH.

Apupmernaeckne nefcTBHs c JIpOOHBIMA
yrcnaMu. Cnocobbl  payuoHanuzayuy  GbIMUCTEHUU U UX
npuMeHenue npu 6bINOIHEHUU Oelcmeul.

Hecamuunvie opoou

Hemas w gpoOHas dYacTH  JAECATHYHOW  ApoOH.
[IpeoOpa3oBaHue NECATHYHBIX ApPOOEH B OOBIKHOBEHHBIE.
CpaBHeHue JecaTHYHBIX ApoOel. CloXeHHWe W BBIYUTAHUE
JNEeCATHYHBIX ApoOed. OKpyrieHue NecSITUYHBIX JpOOei.
YMHOXKEHUE u JIeTICHUE JECATHIHBIX IpoOeid.
Ipeobpasosanue 00bIKHOGEeHHBVIX Opobell 8 OeCsmuuHble
Opobu. Koneunvie u OeckoHeuHvle Oecaimuunvie OpooOU.
Pemienne ypaBHeHuii.

Ilpoyenmul

[TonsTHe TporieHTa. Bhrncnenne mponeHToB oT 4ucia u
YHCIa 10 W3BECTHOMY TIPOIICHTY, BBIPAKCHHE OTHOIICHHS B
NpOLCHTaX. PelreHne HECIOXHBIX TNPAKTHYECKHX 3ajad C
MPOLICHTAMH.

OcHoBHOe cBOiicTBO Ipodu. CoxpanieHnue apoodeii.

IIpuBenenne  gpobeit k  obmieMy  3HaAMEHATEINO.
CpaBHeHHE OOBIKHOBEHHBIX npobeii. Haxosxxnenne 1podu ot
yucjaa.BzanmHo obpaTHbie ynciaa.Haxoxaenue yuciaa no
3HaYeHuI0 ero apoou.llpeodpaszoBanue 0OBLIKHOBEHHBIX
apodeii B JAecsiTu4yHble.beckoHeuHble NepuoANYECKHE
JecATHYHDbIE apoou. JecsaTnunoe npuodIuKeHne
00bLIKHOBEHHO¥ 1po0u.

Ommnowenue 06yx uucen

MacmTab Ha rane u kapre. OrHomenus. [Tponopuuu.
CpoiicTBa  mpomopuuii, TNpUMEHEHHE Npomopuuil
OTHOILIEHUH Mpu peuieHuu 3aaad.llpoueHTHOE OTHOUIEHHE
aByx 4mncen.llpsMasa m oOpaTHasi NPONOPUUOHAJIBHBIE
3aBucuMocTH./le1eHne Yucaa B JaHHOM OTHOILIEHHH.

Cpeonee apugpmemuueckoe uucen

Cpennee apupmerndeckoe ABYX uucenl. M3o0paxeHue
cpesHero apu(METH4YecKoro JBYX YHCEN Ha YHCIIOBOM
npsiMoi. Pemenne npakTHYecKuxX 3ajad ¢ HPUMEHEHHEM
cpennero apudmernueckoro. Cpeduee apugmemuueckoe
HeCKOJIbKUX Yucel.

JHuazpammor

Cronbyarele ®W KpyroBble JAWarpaMmbl. V3BieueHue
nHOOpMallMU W3 JAWarpamm. H3zoopasicenue ouazpamm no

pe3ynpTaT JACNCHHS IBYX HATypallbHBIX YHUCEN B BUJC
OOBIKHOBEHHOM JIpo0u.

Pacrio3naBaTh, 9UTAaTh W 3aIICHIBATh IECSTUYHBIC ITPOOH.
HazpiBate  pa3psigpl  [IECATHYHBIX  3HAKOB B 3aINCH
JIecATHYHBIX npoOeii. CpaBHHBaTH AECATHYHBIC IPOOH.
OKpyTasaTh IECATUYHBIE APOOM U HATypalbHBIE YHCIA.
BEBINONTHATE IPUKUAKY

pe3yIbTaTOB BBHIYHMCICHUH. BBITONHATE apudmerndeckne
JCHCTBUS HAJl NECATUIHBIMU JPOOSIMHU.

Haxonuth cpennee apudMeTHUEcKOe HECKOJIBKHUX YHCEIL.
[IpuBoAMTH TpPHUMEPH CPEIHUX 3HAYCHUIN BCIUYHHBL
Pa3bscHATH, YTO Takoe «OJUH MPOUEHT». [IpemcraBisarh
OPOIICHTHl B BUJC ICCATHYHBIX NPOOCH W IeCATHYHBIC
IpoOu B BUAE MPONECHTOB. HaX0AWTH MPOIEHT OT YHcia U
YHCIIO IO €T0 MPOICHTAM.

DopMyIUpoBaTh OIpPENeICHUsT MOHATHHA: HEcOKpaTuMas
IpoOb, oOmuWii 3HAMEHATeNb MABYX JpobOei, B3aUMHO
oOpartHble gncna. [[pUMEHATP OCHOBHOE CBOMCTBO APOOH
UL COKpamieHus apoOei. [IpuBoguTh ApOOM K HOBOMY
3HameHarenmo. CpaBHHMBaTh  OOBIKHOBEHHBIE  JIpOOH.
BrinonsaTe apudmeTHyecKkue JIeUCTBUSA HaJ
OOBIKHOBCHHBIMH JAPOOSMH.

Haxomute apo0Ob OT 4YHCIA M YHKCIO IO 3aJaHHOMY
3Ha4YeHu0 ero aApobu. [IpeoOpa3oBbIBaTE OOBIKHOBEHHBIC

Jpobu B gecsaTuyHble.  Haxomute — JecsTHYHOE
MpHUOIMKEeHNE OOBIKHOBEHHOW ApOOH.
@DopMyIHPOBaTh ONPENENCHUs MOHATHH: OTHOIICHHUE,

MPOTOPLKS, NMPOLEHTHOE OTHOILEHUE JBYX YHUCEI, MPSIMO
MPONOPIMOHANIFHEIE H  00paTHO  MPOMOPIMOHAIHHBIC
BeJNMYMHBIL. [IpUMEHSITh OCHOBHOE CBOMCTBO OTHOILEHUS U
OCHOBHO€ CBOMCTBO nponopuuu. [IpuBoauTh npumepsl u
OTMCHIBATh CBOMCTBA BETHYNH, HAXOSAIUXCSA B IPIMON H
00paTHON HPOMOPIHOHANBHBEIX 3aBHCUMOCTAX. HaxonuTs
IPOIIEHTHOE OTHOUICHHWE ABYX YHcel. [lenuTh 4ucio Ha
MPONOPIMOHATBHBIE YaCTH. 3alUCHIBATh C IOMOIIBIO
OykB  OCHOBHBIE  CBOWCTBAa  JpoOW,  OTHOIICHHS,
MpPONOpUMU. AHAIU3UPOBAThH nuHpopmanuro,
MIPEACTaBICHHYI0O B BHJE CTOJNOYaTBIX M  KPYTOBBIX
muarpamMMm.  [IpexcraBnste  wHpOpManuio B BHIC
CTOJIOYATBIX U KPYTOBBIX JJHarpaMM.

Ha OCHOBe
poccuiicKkux
TpaAULMOHHBIX
IeHHOCTeM

4. DcTeTHYECKOe
BOCIIMTAHHUE

5. llenHocTH
HAy4YHOTI'0 NO3HAaHMS
6. dusnveckoe
BOCIIUTaHUE U
dopmupoBaHue
KYJbTYpbI
310POBbS

7. TpyaoBoe
BOCIIUTaHUE U
npodeccruoHaibHOE
caMmoonpejejieHue




YUCTIOBbIM OAHHBIM.
Cayuaiinble co0bITHS. BeposiTHOCTB ci1y4aiiHOTO
coObITHS.

Parmonansx 6 50+4 IMonoxuTeNbHBbIE U OTPUIIATEIbHBIE YHCIA [IpuBoOUTE MPUMEpPHI MCIIOIB30BAHMS MOJOXKUTEIBHBIX U |2. [laTpuoTHYECKOe
bI€ YKCIia M3o0paxkeHne 4Yucenm Ha YHCIOBOH (KOOpAMHATHOHM) | OTpUIATENbHBIX umncel. DopMyIHpOBaTh ONpeAeiicHHE |BOCIHHMTAHME U
(54 gacoB) npamoii. CpaBHenue uucen. CpaBHeHHe OTPHUATEJNbHbIX M | KOOPAMHATHOH  npsAMoi. CTpouTh  HAKOOPAMHATHOH |(popMHMpOBaHHE
PAMOHAILHBIX 4YMcel. Monyab 4YuCiIa, TE€OMETPUYECKass | MPIMOM TOYKY C 3aJaHHOW KOODIAMHATOH, ONPENENATH |POCCHMCKOMN
uHTEeprpeTanus Moayis dncna. ClloxKeHHe PalHOHAJBHBIX | KOOPIMHATY TOYKH. WAEHTUYHOCTH
quce]l ¢ NMOMOMIbIO KOOpAMHATHOW npsivoii. CeoiicTBa | Xapakrepu3oBaTh MHOXKECTBO LeibIX ducel. OOBICHATH |3, lyxoBHOE U
CJI0KEHU S PAauMOHAIBHBIX YHuceJ. YMHOKeHHE | MOHATHE MHOXKECTBA PAllMOHAIBHBIX YHCE]L. HpaBCTBeHHOE
PanHOHAIBLHBIX qHCeJI. Haxoxnenne 3HaueHuil | POpMyNHMPOBATH ONpPEAETEHrEe MOy uucia. Haxonuts |gocnuraHue gerei
BbIPa)KeHUH, HCHOJIb3Ysl YMHO:KEHHE PANUOHAJbHBIX | MOJYJb YUCIA. Ha OCHOBe
yucea. CBoiicTBa YMHOKeHUs] PAUMOHAJIBHBIX uYuces. | CpaBHUBaTh  palMOHANbHBIE  YHCIA. BBIIONHATS |poccuiickux
IMpumeneHnue CBOWCTB YMHOMKEHHUs /JIsl PAllMOHANIM3AaNMM | apudMEeTHUeCKHe  ACHCTBUS  HAJ  PAlMOHAIBHBIMU TPaJMIMOHHBIX
BbluuciaeHuil. Koappunuenr.PackpoiTue ypcIaMH.  3aliChIBaTh  CBOICTBA  apH(METHUCCKIX LEeHHOCTel
cko0ok.Ilogo0HbIE ciaaraemsie.JlelicTBUS C | AeHcTBHMH Hal PallMOHANBHEIMH YHCIAMM B BHIE QOPMYIL |4. JerermuecKoe
TIOJIOKHUTEIBHBIMH U OTPHUIIATENEHBIMA YriciamMi. MHOkecTBO | HaspBath k03 ummeHT OYKBEHHOTO BBIPAsKEHHSL. BOCIIMTAHHE
ENTBIX YUCETT. [IpuMeHSTH CBOMCTBA IIPH PEIICHIH YPaBHEHUH. 5. lleHHOCTH
Ionsitne o panouoHadbHoM umciae. Ilepsuynoe | OOBACHATP W WUIIOCTPUPOBATH MOHATHE KOOPIMHATHON HAyYHOTO MO3HAHMSA
npeocmasienue 0 - MHOJCECMEE  PAYUOHATbHBIX — uucel. | TIOCKOCTH. CTPOUTh Ha KOOPJAMHATHOM IIIOCKOCTH TOYKH |- TpyAoBOe
JlefcTBUS ¢ palliOHaJIbHBIMU YHCTIAMH. C 3a[aHHBIMM KOODJAMHATAMH, OIPCACISTE KOOPAMHATBL gm0
Pemenne ypaBHeHMIA. TOYEK Ha IUIOCKOCTH. Crpouth OTHENbHBIC TpaduKu npodeccHoHaIbHOE
3aBUCUMOCTEH  MEXly — BENWMMHAMM 10 TOUKAM. |cavoonpesesieHHe
Ananu3upoBaTh  rpadMKd  3aBHCUMOCTEH  MEXIY
BEJIMYUHAMU (PACCTOSHHE, BPEMSI, TEMIIEPATYpPa | T. II.)
Pemenne 5 18+3 Enununbl u3MepeHMii: JUIMHBI, Iulomaau, oObeMa, | Pemate 3ajaun  Ha HaxokAeHUWEe IIMH  OTpe3koB. |1.TpaxkgaHckoe
TEKCTOBBIX 6 1742 | maccel, BpeMeHH, CKOPOCTH. 3aBICHMOCTH MEXAY CIMHUIAMU | BeIpakaTh OJHU eIUHUIEI [UTHH Yepe3 JpyTHe. BOCIIUTaHHE
3amaq U3MEPEHHs  KaXIOH BelIUYMHBL 3aBHCHMOCTH MeEXIy | PemaTre TekcToBhle 3ajaum C IOMOWIBIO cocTaBieHHA |2, [laTpuoTHYecKoe
(40 yaca) BETHYMHAMU: CKOpOCTB, BpeMms, paccrosiHue; | ypaBHCHHU. BOCIIUTaHUE U
MPOM3BOIUTEIBHOCTD, Bpems, paborta; IeHa, KommdecTtBO, | CTpOUTH JIOTHYECKYTO 119100 1:9% paccyxnienuii, |(popMupoBaHue
CTOMMOCT. CONOCTABJISITh  IOJYYEHHBIH pE3ylbTarT ¢  YCJIOBUEM |poCCHIMCKOM
3agaum Ha Bce apudMeTHUYECKHe AeliCTBUSA 3a71a4H. HJEeHTHYHOCTH
Pernenne TekcTOBBIX 3a1a4 apuPMETHYECKHM CrOCOOOM. | Pemars KoMOMHATOPHBIC 3a/[a4i C MOMOIIBIO mepebopa |3, lyxoBHoOe U
Hcnonb3oBanne TaOJUIl, CXeM, YEpPTEKEW, APYTUX CPEACTB | BaApHUAHTOB. HpaBCTBEHHOE
MPEICTABJICHNS JAHHBIX IIPU PELICHUU 3a/1a4H. [MpuBoguTs mpHMepsl cinydailHBIX coObITHH. HaxomnTh |gocmuramme Jaereit
Ananu3 BO3MOYKHBIX CUTYaIui B3aMMHOI'O | BEPOSTHOCTh  CIy4alHOro  COOBITHS B ONBITAX |3 OCHOBE
PacCIIONIOKEHHUST OOBEKTOB NMPHU X IBIDKCHHH, COOTHOIICHUS | PAaBHOBO3MOXKHBIMH HCXOJIaMHU. POCCHIACKHX
00BEMOB BBITIOTHIIEMBIX pabOT IIPH COBMECTHOI padorTe. PemateTekcTOBBIC3aJaUN, HCITOIB3YSIBKAUECTBEATTeOpanye TPaAMLHOHHBIX
3agauu Ha ABHKeHHE, PA0OTY U NOKYIKH CKoMoO eI CUCTEMY yPaBHEHHI], IeHHOCTei
PemeHne  HECNOXHBIX — 3aa4  HA  JBOKCHHE B | KBaJPATHBICUAPOOHBICYpAaBHCHUS. 4. dcTeTHYeCKoe
MPOTHBOMOJIOXHBIX HAINPABICHUSIX, B OJHOM HampaBieHWH, | Permmath 3a/1a9u Ha CJIO)KHBIC NPOUCHTHI, |pocnuTanue

JABWIKCHHUC 110 PCKE 1O TCYUCHUIO U NIPOTUB TCUCHMUS. Pemenne

I/ICHOHLSyfIHpI/IHCO6XO,HI/IMOCTI/IKaHbeJ'I$ITOp




3aJady Ha COBMECTHyIO paboty. IIpumeHeHue napobedl mnpu
pelIeHnHy 3aay.

3amaun Ha YacTH, A0JIU, POLEHTHI

Pemmenne 3anay Ha HAXOXKIECHUE YaCTH YHCIA M YUCIA TI0

5. llenHocTH
HAy4YHOTI'0 MO3HAHUS
6. dusnveckoe
BOCIIUTaHHE H

ero uvactd. PemeHue 3agady  Ha TNPOLEHTHl U JOJM. dopmuposanue
IIpumeHeHue nponopLuuii Npy PeLICHUH 3a1ay. KYJIbTYPhbI
Jlornueckue 3aJavuu 310pPOBbSI
Pemenne HECIIOXKHBIX JIOTHYECKHX 3amad. Peuenue 7. TpyaoBoe
JIO2UYECKUX 3a0ay ¢ NOMOWbIO epagos, madbauy. BOCIIUTaHUE U
OcHOBHBIC MeTOABI pelIeHHsl TeKCTOBBIX 3a]a4: npodeccHoHaIbLHOE
apugMeTHyecKni, nepedop BapuaHTOB. caMoornpe/e/ieHHe
Komounatopusie 3aaauu. [lepsuunvie npedcmasnenus o 8. KOJIOrHYeCcKoe
opyeux Mmemooax peuwieHusi 3a0ay (ceomempudeckue U BOCIIMTAHUE
epaguyeckue memoowvl).
Pemenne 3amauy ¢ noMoumbl ypaBHeHuil.Pemenue
3aJa4 C [OMOIIbI0O CHUCTeM YypPaBHeHMil  BTOpPOii
crenenu.PemieHue 3ajay ¢ NOMOIUBI0 KBaJpaTHBIX
ypaBHEHUM.
Harnsagnas 5 41+3 @urypsl B OKpYXarolleM MHUpE. Harnsanusie | Pacno3HaBaTh Ha depTexkaX, pUCyHKaX, B OkpyxkawomeM | 2. [larpuoruueckoe
reoMeTpHs 6 22+1 | npencraieHust 0 (Gurypax Ha IUIOCKOCTH: IpsiMas, OTPE30K, | MUpPE OTPE30K, NPSIMYIO, JIyd, IUIOCKOCTb. [IpHMBOAWTH | BOCHUTAHHE H
(67 gacoB) Jqyd, YroJi, JIOMaHasi, MHOTOYTOJIbHHK, OKPY)XXHOCTb, KpPYT. | pUMepBI Mojeneit 3Tux Gpuryp. (¢hopmupoBanue
Ilkana, xoopauHaTHeIM Jyu. IlocTpoennme Towexk Ha | M3MepsaTh mIuHBI O0Tpe3koB. CTPOUTH OTPE3KH 3aJaHHON | pocCHIiiCKOM
KOOPAMHATHOM Jyde. YeThIPeXyroJIbHUK, NPSIMOYTOJBHUK, | JUIUHBL. HACHTHYHOCTH
KBajpar. TpeyronbHuK, 8UO0bI mpeyzonvHukos. | Pacno3HaBaTb Ha  uepTrekax M pUCYHKax yrisl, | 3. JlyxoBHoe u
MHoroyroyabHuK./IpaguibHuvle MHO20Y20IbHUKY. | MHOTOYTOJIBHUKH, B YaCTHOCTHU TPEYTOJIbHUKY, | HPABCTBEHHOE
W3o0pakeHre OCHOBHBIX T'€OMETpHUECKUX (GUryp. Bzaumuoe | IpsSMOYroidbHUKH. Paclio3HaBaTh B OKPY)KaIOIIEM MHpE | BOCHHTAHHUE JeTeit
PAcnonodicenue 08yxX NPAMbIX, 08YX OKPYICHOCMEU, NPAMOU U | MOAENHN 3THX (Quryp. HA OCHOBeE
oxkpyoichocmy.  JliuHa — oTpes3ka, JomaHoil. EnuHunel | C NOMOINBIO TPaHCIOPTHPA HU3MEPSATh IPAaJyCHBIE MEPHI | POCCHICKHX
n3MepeHus AmuHbl. IlocTpoeHne oTpeska 3aJaHHOM AIHMHEL | YIJIOB, CTPOUTH YIIIbI 33JaHHOM rPaJyCHON MEPBL, CTPOUTh | TPAXHIIHOHHBIX
Bumet yrmoB. [I'pagycnas wmepa yrima. M3mepenue u | OuccekTpucy naHHoro yrina. KnaccuduimpoBaTb yriiel. | meHHocTeit
MIOCTPOEHHUE YIJIOB c nomoineio | KnaccupuuupoBats  TPEYrojJbHHKH 10  KOJUYECTBY | 4. DcTeTHUECKOe
Tpancnoptupa.llepnenauKyJasipabIe npsiMble. | paBHBIX CTOPOH M TO BUAaM uX yrioB. ONHCHIBATH | BOCIIMTAHUE
IHapa/uienbHble  npsMblellepuMmerp  MHOrOyrosibHHKA, | CBOMCTBA MPSIMOYIOJIBHUKA. 5. IlenHocTH
epuMeTp MIPSIMOYTOJIbHHKA u kBagpara.Jlauna | Haxonuts c MTOMOIIBIO topmy NEPUMETPBI | HAYYHOT'O MO3HAHUSA
okpy:kHocTH. [lomsTne momanu Qurypsl; eIUHWIBI | IPSIMOYTOJbHWKA M KBagpara. Pemats 3amaun  Ha | 7. TpynoBoe
n3MepeHus miomaay. [Inomans npsaMOyroasHAUKa, KBagpaTa. | HaX0XKICHUE IEPUMETPOB NPSIMOYTOJFHUKA W KBajpaTa, | BOCIIMTAHUE U
[TpubmkeHHOE M3MEpeHne IUIomAau (QUIyp Ha KIETYaTOW | rPpagyCHOW MEpHI YIJIOB. npogeccHoHAJIbHOE
Oymare. Pasnogenuxue gueypur. Ilnomans Kpyra. PacrioznaBaTh (Urypsl, UMEIONINE OCh CHMMETPHHU. caMoonpe/eeHHe

Harnsinuele  mpeacraBiieHuss O NOPOCTPAHCTBEHHBIX
¢durypax: Ky0, mapajureNienunesn, mpusMa, MupaMmuaa, Iiap,
cdepa, KoHyC, mWwIHHAP. M300pakeHUEe MPOCTPAHCTBECHHBIX
duryp. Ilpumepwr ceuenuti. Munoeoepannuxu. Ilpasunvhvie
MHo2oepanHuku. llpuMmepsl pa3BepTOK MHOTOTPAHHHUKOB,
WIMHIPA U KOHYCA.

HaxonuTe mnmomanu npsMOYTrolbHHKAa M KBajapara C
roMonipio Gopmyin. BelpakaTb ofHM €IUHUIBI TUIOLIAIH
yepes Apyrue.

Pacno3naBaTh Ha yepTexax M PUCYHKAX MPAMOYTOJBHBIN
napaJuiesenumnesn, MUpaMuy. Pacno3naBath B
OKpYy’KaloIeM Mupe Moaenu 3Tux ¢uryp. M3obpaxars




Tlonsrue o0beMa; €JIMHULIBI o0bema. O6beM
NPSIMOYTOJIEHOTO MapaJiesenunesa, Kyoa.

Iomsatue o paBeHctBe ¢uryp. LleHTpampHas, oceBas H
3epkanbHas  CAMMETpHH. M300pa’keHne CHMMETPUYHBIX
¢uryp.

Pemenne  mpakTH4ecKMX — 3agad ¢ NPUMEHEHHEM
MPOCTEHIINX CBOMCTB UTYP.

Koopaunathas niockoctsb. IlocTpoenne Toyexk u
(¢uryp Ha xoopamHaTHON miockoctu. I'paduxu.

pa3BEPTKM  NPSMOYrOJILHOIO  Mapajiesendnena U
TTUpaMUIbIL.

Haxonnute 00BEMBI TIPSIMOYTONBEHOTO TapajuIeenunena u
Kyba ¢ momompio (opMyn. BelpaxkaTe OIHH €IWHUIIBI
00BEMa "epes mpyrue.

PacriosHaBaTh Ha dYepTEXKax M PUCYHKAX OKPY>KHOCTB,
KpYI, OWIMHAP, KOHYC, cdepy, Imap M HX IIJIEMCEHTHI.
PacriozHaBaTh B OKpYXXaIOLIEM MUpPE MOJEIH 3TUX (Quryp.
CTpouTh C HOMOIIBIO IUPKYJIS OKPYXHOCTH 3aJlaHHOTO
panuyca. M3o0paxarh pa3BEPTKM LIIMHIpPAa U KOHYyca.
HaspiBarh mpubmmkéHHOe 3HaueHue yucia. Haxoauts c
MOMOIIBIO (POPMYJI JUIMHY OKPY>KHOCTH, IUIOLIA(b Kpyra
PacnosnaBaThb Ha yepTexax u pHCYHKax
MIEPHECHANKYIISIPHBIE W TApajjieTbHbIE NPSIMBIC, (DUTYPBHI,
HMEIOIINE OCh CHMMETPHUH, IEHTP CHMMETPHHU. Y Ka3bIBaTh
B OKpY)KaloIleM  MHpEe  MOAEIH  3THX  ¢uryp.
@opMynupoBaTh  ONpEAENECHHE  NEPIECHANKYISPHBIX
MIPSMBIX ¥ TapauIeNbHBIX MPSIMBIX. CTPOUTH C MTOMOIIBIO
YTOJbHUKA TIEPICHANKYISIPHBIEC NPSAMBIE U Hapaule/bHbIC
MpsMBIE.

Uroroserii
KOHTPOJIb
(2 gacoB)




MartemaTtuka. Ajaredopa 7-9 kiaccol

7 KIIACC
KosuvecTBo 4acoB 3 (b )
. JIEKTPOHHBIE (HH(pOBbIE
Ne ni/n HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI Beero Kourpoabsnbie IIpakTuyeckue 06PA30BATETLHBIE PECYPCh
padoThI padoThI
bu6mmoreka [IOK
1 Yucna u BerurcneHus. Panyionanbabie yncia 25 2 0 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
2 AnrebpanuecKue BHIPAKCHUS 27 2 0 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHILA i HEpaBeHCTBa 20 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunarer i rpaduicu. ymicin 24 . 0 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
° losToperme 1 obobmenne 6 1 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
8 KIIACC
Komrecrno wacos DJIeKTpOHHbIe (LM (ppoBbIE)
Ne ni/m HaumenoBaHue pa3ieioB U TeM NPOrPaMMbl Beero Kourpoabubie IIpakTuyeckue 06PA30BATETBLHBIE PECYPCh
padoTsbI padoThI
bu6mmoreka [JOK
1 Yucna u Beruncnenus. KBagpaTHsle KopHH 15 1 0 hitps://m.eds0o.ru/Tf417af8
9 Uucna u Beruucierusi. CTeneHpb ¢ 1eIbIM 7 0 0 bubnuotexa [JOK
MoKa3areiem https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbipaxeHus. KBaapaTHblii 5 1 0 bubnuoreka [IOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BeIpakeHUs. AnreOpandeckas 15 1 0 bubnuoteka [JOK
IpoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 0 bubnuoteka [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
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. bu6mmoreka [IOK
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI ypaBHEHHM 13 1 0 hitps://m.eds0o.ru/TfA17af8
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 Dyniuu. OCHOBHLIE NOHATHA > 0 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
d Dymictu. Hncnosbie Gymicim d 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Hosroperne 1 0Gobmene 6 ! 0 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
9 KIIACC
Komrecrno wacos DJleKTpoHHbIe (LM (poBbIE)
Ne ni/mm HaumenoBaHue pa3ieioB U TeM NPOIrPaMMbl Beero Konrpoabusie IlpakTuueckue 06pA30BATEIbHbIC PECYPCHI
padoThI padoThI
N bubmuorexa [JOK
1 Yucna u Beluucaenus. JleiicTBUTENbHBIE YU CIa 9 0 0 https://m.eds00.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHS C OJTHOM 14 1 0 bubnuotexa [JOK
nepeMeHHON https://m.edsoo.ru/7f419d08
. bubmuorexa [JOK
3 VYpaBHenus u HepaBeHcTBA. CrcTeMbl ypaBHEHUN 14 1 0 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
5 Oymiumn 16 L 0 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBble MOCIEN0BATENILHOCTH 15 1 0 https://m.eds00.ru/7f419d08
7 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 18 5 0 bu6mmoreka [IOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 7 0
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Maremaruka. ['eomerpust 7-9 kiaccsl

7 KITIACC
KonuyecTBo yacoB 3 (undh )
. JIEKTPOHHbBIe (HM(pOBbIE
Ne o/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Beero Konrpoabnbie IIpakruueckue 06pazoBaTENbHBIE PECYpChI
padoThI padoThbI
1 [Ipocreiimume reomeTpudeckre GUrypsl U UX 14 1 0 bubnuorexa [IOK
cBOMCTBa. MI3MepeHre reOMETPUICCKIX BEJTMUUH https://m.edsoo.ru/7f415e2e
bubnuoreka [IOK
2 TpeyrombHuicH 22 2 0 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CYMMa YIJIOB 14 1 0 bubnuorexa [IOK
TPEYyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh 1 KpYT. [ 'eomeTprueckue 14 1 0 bubmmoreka [JOK
IOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
. bubnuoreka [{OK
5 [ToBTOpeHUe, 0600IICHNE 3HAHUHT 4 0 0 https://m.edsoo.ru/7f415e2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
8 KUIACC
Komrecrno wacos DJleKTpoHHbIe (LM (poBbIE)
Ne i/ HaumenoBanue pa3ae/ioB U TEM IPOrpamMmabl Beero KOHTpOJIbHI)Ie HpaKaneCKue 06pa3OBaTe.111>m>1e pecypebl
padoThI padoThI
N bubnuotexa [JOK
L HeThpexyromb i 12 . 0 https://m.edsoo.ru/7f417e18
R 15 ) 0 BuGmiorexa LIOK
porioph p - 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
3 rpeyromanion n smoreyrommx 14 ) 0 Bubmiorera LLOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX GUryp



https://m.edsoo.ru/7f415e2e
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bu6mmoreka [IOK
4 Teopema [Tudaropa u Havaga TPUTOHOMETPUH 10 1 0 hitps://m.edsoo.ru/7f417¢18
VYrael B OKpYy>KHOCTH. BicaHHbIE 1 OIMCAHHBIE
5 YEeThIPEXyroJibHUKU. KacaTrenbHble K OKPY>KHOCTH. 13 1 0 FH@IHOTeKa HOK
o https://m.edsoo.ru/7f417e18
Kacanue okpyxxHoCTEN
. bubmuorexa [JOK
6 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 0 0 hitps://m.edsoo.ru/7f417¢18
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
9 KIIACC
K
Ne ni/m HaumeHnoBaHue pa3aesioB U TeM NPOrPaMMbl I‘(’““quTBO qaCOBH JJICKTPOHHbIE (H(PPOBLIC)
2 pasja porp Beero OHTPOJILHBIE PaKTHYeCKHe 0GpazoBaTEILHEIE PeCYPChI
padoThI padoTbI
1 Tpuronomerpus. Teopembl KOCUHYCOB U CHHYCOB. 16 5 0 bubnnoreka [JOK
Peienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 0 bubnnorexa [HOK
COOTHOUICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
3 Bexropst 12 0 0 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPINHATBI HA TNIOCKOCTH 9 1 0 h ttpsgfniip(ljzz??uﬁaﬁaﬂc
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5) OKPY’KHOCTH M ITOIIaAb Kpyra. Beruncienue 8 1 1 h ttpsgilniip(ljzg??u%%}iaﬂc
momageun Jim. .
bu6mmoreka [IOK
6 JIBIKEHMA TIIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 7 1 0 bu6nuoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 1
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MartemaTuka. BeposiTHOCTb U CTaTHCTHKA 7-9 KJacchl

7 KITIACC
K
Ne ni/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI AIHTeCTBO TAtB JIeKTPOHHBIE (H(POBLIE)
Bcero Konrpoabubie IIpakruyeckue 00pasoBaTejbHbIE PECYPChI
padoThI padoTsI
bubnunoreka LIOK
! Hpencrapeie AaHHEIx ! 0 2 https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
2 OmucaTeNb A CTATHCTHKA 8 0 ! https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
3 CyaiiHas HSMCHIHEOCTS 0 0 . https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
4 Boezeitue b Teopiio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
5 BeposiTHOCTB ¥ yacTOTa CIIy4aiilHOTO COOBITHUS 4 0 1 hitps://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
6 O0001enne, cucreMaTn3amus 3SHaHUH 5 2 0 https://m.edsoo.ru/Tf415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
8 KIIACC
K
Ne n/m HaumeHnoBanue pa3jiejioB U TeM IPOrpaMMbI (UIHFIECTRO qacon JeKTpOnHLIE (HHPPOBHIE)
Bceero Kontpoabubie IIpakruueckue 00pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
bubnmorexa LIOK
! HosToperine kypea 7 knacca 4 0 0 https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
2 OmnucarensHas cTaTUCTHKA. PaccenBaHue TJaHHBIX 4 0 0 https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
3 Mrowectsa 4 0 0 https://m.edsoo.ru/7f417fb2
. bubmmnorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 0 1 hitps://m.edsoo.ru/7f417fb2
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° | wpeciics 1copuIo rpagos ‘ v v nips MR BEEB R 7 102

0 CIYJanHBIE COOBITHS 5 U U h ttps%{om/(ll% KA TIE 702

[ UO0O0OIICHNUE, CUCTEMATH3aIUs 3HAHUN 4 2 v h ttpSIﬁ/IOJII/(I]% CKa LIS 260

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 1

9 KIIACC

Ne KoJsnyecTBo 4yacoB JyekTpoHHbIE (HU(POBHIE)
HaunmeHnoBanue pa3aesioB ¥ TeM MPOrPaMMbI Bcero Kontpoabusie Ilpaxkruueckue o0pazoBaTesibHbIe pecypcl

n/n PaGoThI padoThI

I TIOBTOPCHIC Kypca § Kiracca q U U h ttpsﬁﬁﬁ%ﬁ%@%@uﬁ?ﬁaﬁ%%

2 JIEMEHTbl KOMOMHATOPUKH 4 U 1 h ttpSJﬁ/IOHI/I QTekd MY 2200

3 1 €OMETpHUYECKasi BEPOITHOCTh 4 U U h ttpsWIr‘RHPcIi% LSRR, % 4302

4 VICTIBITAaHHUS bePHYIUTH ) U 1 h ttpsWIOHH QReka MHS 2200

5) UJlydauHas BeIMYUuHA ) v U h ttpsjﬁdonﬂ QTEka IHY 2200

O | oo, KoRTpoT: = ‘ 0 ntps ERBE R tas02

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 2 | 2 |

COI''TACOBAHO COI'JTACOBAHO

[Iporokoun 3acenanus MO
y4YuTeleld €CTECTBEHHO - HAYUYHOTO LIHKJIa
Ne 1 ot 29. 08. 2024r.

C.U. Morununa

3amecTuTenb nupekropa no Y BP
O.B. Tpouuxas

30. 08. 2024r.
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