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PaGouas mporpamma cocraBieHa Ha ocHOBe Pabouyeil mporpaMMbl OCHOBHOTO OOIIIEro
oOpazoBanusi Maremaruka 6a30BbIi ypoBeHb (7151 5-9 Ki1accoB 00pa30BaTENbHbIX
opranm3anuii ). .MHCTUTYT cTpaTeruu pa3Butus oodpasoBanus Poccuiickoii akaaeMun
obpazoBanusi,M.2021

1.Ilnanupyembie pe3yJibTaThl 0CBOEHUS] YUeOHOT0 NpeaMeTa

JIngHOCTHBIE

1) BocniuTaHue pPOCCUUCKOM TPa)kTAHCKOW HMIEHTUYHOCTH: MAaTPUOTH3MA, YBAKEHHS K
OTtedecTBY, OCO3HAHUS BKJIAJla OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKHU;

2) OTBETCTBEHHOE OTHOIIEHUE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTh 00YJArOMIMXCS K
CaMOPA3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE MOTUBALIMH K OOYUYEHHIO U MIO3HAHUIO;

3) oco3HaHHBIA BBIOOp U TOCTPOCHHE JalbHEUIIEH WHAMBUAYAIbHOM TPACKTOPUHU
oOpa3oBaHusi Ha ©0a3e OpPUEHTHPOBKM B MHpe Tmpodeccuidi U NpoPecCHOHATbHBIX
IPEANOYTEHUN C Y4ETOM YCTOMYMBBIX II03HABATEJILHBIX HHTEPECOB, a TAKXKE Ha OCHOBE
(OopMUPOBaHUS YBAKUTEIBHOIO OTHOLLIEHUS K TPYy, Pa3BUTHE OINbITA Y4aCTUS B COL[MAJIBHO
3HAYUMOM TPYJIE;

4) ymeHHE KOHTPOJMPOBATh NPOLECC U pe3ysbTaT Y4YeOHOM U MaTeMaTUYECKOU
NEATEIIbHOCTH,

5) KpUTUYHOCTHh MBIIUICHHS, UHUIIMATHBA, HAXOJAYMUBOCTh, AKTUBHOCTh IMPHU PEIICHUU
r€OMETPUYECKHX 3a/a4;

METAIIPEJMETHBIE PE3YJIbTATDBI
MertanpenMeTHbie pe3yJbTaThl OCBOCHUS IPOrpaMMbl yueOHOro npeameta «MaTemaTrka
XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU MMO3HABATEILHBIMU JACHCTBUSIMH,
YHUBEPCAITbHBIMA KOMMYHUKATUBHBIMU JACHUCTBUSIMU U YHUBEPCAIHHBIMU PETYIISITUBHBIMU
JEUCTBUSIMH.

1) YHuBepcanbHbIe MO3HABATEIBHBIC JEHCTBUS 00ecrieunBaioT (GOPMUPOBAHUE 0A30BBIX
KOTHUTHBHBIX MPOIIECCOB 00YYaIOIUXCs (OCBOCHHE METOI0B IMO3HAHUS OKPYKAIOIIEro MUPA;
MPUMEHEHUE JIOTHYECKUX, UCCIEA0BATEIbCKUX ONepaliiii, yMeHu padoTarts ¢
uHdopmarmein).
ba3zoBbie 1ornyeckue aeMcTBus:

BOCIIPUHUMATh, (DOPMYJIMPOBATH U MTPEOOPA30BLIBATH CYKICHUS:yTBEPAUTEIbHBIE U
OTpHUIlaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;BLISIBIIATH MATEMATHUECKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUMS B (pakTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSX;1€JIaTh BBIBOJIbI C MCIIOIB30BAaHUEM 3aKOHOB JIOTUKH, IS TyKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;BEIOUPATh CIIOCO0 pelieHus
y4eOHOM 3a/1a4uM (CpaBHUBATh HECKOJIBKO BapUAHTOB pEUICHUs, BEIOMpATh Hanboliee
NOAXOJAIINNA C Y4ETOM CaMOCTOSITEIbHO BBIJEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciegoBare/ibCKue 1eiCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKANA HHCTPYMEHT MO3HAHUS; (DOPMYITUPOBATH
BOIPOCHI, PUKCUPYIOITUE IPOTUBOPEUNE, TPOOTIEMY, CAMOCTOSTEIIBHO YCTAHABINBATh
HMCKOMOE M JIAHHOE€ MPOBOJUTH [0 CAMOCTOSATENIBHO COCTABIICHHOMY IJIAHY HECIIOX-

HBIM 9KCIIEPUMEHT CAaMOCTOSTEIHLHO (POPMYIUPOBATH 000OIIIEHUS U BHIBOJIBI 110 PE3yJIbTaTaM



MPOBENEHHOTO HAOTIOCHUS, UCCIIEIOBAHNS, OIICHUBATH JOCTOBEPHOCTH MOTYyUYECHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IIICHUH;
Pa6ora ¢ undpopmanmeii:

BBISIBIISITh HEJJOCTATOYHOCTh U MU30BITOYHOCTH MH(OPMAIIUH, TaHHBIX, HEOOXOUMBIX IS
pelieHus 3a/1a4u;BbIONpPaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATD
uHGOPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABICHUS
2) YHuBepcaabHble KOMMYHUKATUBHbBIE ACUCTBUS 00ecTeunBatoT chOpMUPOBAHHOCTh
COIMATHHBIX HABBIKOB O0YJAFOIITNXCS.

OO01enue:

BOCIIPUHUMATH U (POPMYITHPOBATH CYKJICHHS B COOTBETCTBHUH C YCIOBHUSIMU U IEISIMU
0OIIIeHNs; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMUCHhbMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS 110 X0y PEILICHUS 33/]a4yi, KOMMEHTUPOBATh MOJTyYECHHBIH
pE3yNbTaT; B X0J€ OOCYKICHUS 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
po0JIeMBbl, pelIaeMon 3a/1auu, BLICKA3bIBATh UJIEH, HAIICJICHHBIC HA TTOMCK PEIICHHUS;
MPEACTABIIATh PE3YJIbTaThl PEMICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIEA0BaHNUs, IPOEKTA;

CoTpyaHu4vecTBo:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W UHIMBUIYaIbHOU pabOThI pU
pelieHn y4eOHbIX MaTEMAaTUYECKUX 3aJ1a4; Y4acTBOBAThH B IPYIIIOBBIX (popmMax pabOThI
(oOcyxenns, 0OMeH MHEHUSIMU, MO3TOBBIE IITYPMBI U JIP.); BBHITIOJHSITH CBOIO YacTh paOOThI
U KOOPJIMHUPOBATH CBOU JIEUCTBHUS C IPYTUMU WICHAMH KOMaH/IbL;

3) YHuBepcaabHbIe pEeryIsTUBHBIC IEUCTBUS 00ECeUnBalOT (POPMUPOBAHUE CMBICTOBBIX
YCTAHOBOK M KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH TUIaH, AJITOPUTM PEIICHUS 3a/1aud (UK €ro 4acTh), BHIOUPATh
CIOCO0 pellIeHUs C Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN
CaMOKOHTPOJIb:

BIIAJIETh CIIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U Pe3yiibTaTa pelieHus
MaTeMaTU4YECKOW 3aauu; NPEeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IPHU PELICHUH
3a/1auv, BHOCUTh KOPPEKTHUBHI B JIEATEITLHOCTh HA OCHOBE HOBBIX 00CTOATENHCTB, HAalIEHHBIX
OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

I[TPEAMETHBIE PE3VJIbTATDBI

Skracce

Yucaa v BIYMCICHUSA

[loHuMaTh 1 IPaBUIIBHO YHOTPEOISATh TEPMHUHBI, CBA3aHHBIE C HATYPaJbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U ACCATUYHBIMU Ip0o0siMU. CpaBHUBATH U YIIOPSAOYMBATH HATYPAJIbHbBIE
YHUCla, CPABHUBATH B IPOCTEHIINX CITy4asix OOBIKHOBEHHbIE APOOH, ECATUYHBIE
npo6u.COOTHOCUTH TOUKY Ha KOOPAMHATHOU (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIMM €if
YHUCJIOM U M300pakaTh HaTypaJIbHbIE YHCIIA TOUKAaMU Ha KOOPAUHATHOU (YUCIOBOM) MPSIMOM.
BeimonuaTe apudmMeTnyeckue 1eHCTBUS C HATYPATbHBIMU YUCIIaMU, C OOBIKHOBEHHBIMU
IpoOSIMH B MPOCTEUIINX CITy4asiX. BEIMOTHATE MpOBEPKY, NPUKHUJIKY pe3ysIbTaTa
BBIYMCIICHUNA. OKPYTJIATh HATYPAJIbHBIE YHCIIA.

Pemenne TekCTOBBIX 33124

Pematb TekcToBbI€ 3a/1a4 apU(METHUECKUM CIIOCOOOM U C TIOMOIIBIO OPTaHU30BaHHOTO
KOHEYHOT0 niepedopa Bcex BO3MOXKHBIX BapuaHTOB.PemaTs 3a1auu, coaepxkaime



3aBUCUMOCTH, CBSI3bIBAIOILNE BEIMYMHBL: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO,
CTOUMOCTb. MIcII0s1b30BaTh KpaTKUE 3aIlIUCH, CXEMBI, TaOIUIbl, 0003HAUYECHHUS NIPU PELLIEHUN
3anad. 11os1p30BaThCSI OCHOBHBIMU €IMHULIAMU U3MEPEHHUS: LIEHBI, MACChI;PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIPAXKaTh OJJHU €IVHMIIBI BEIMYUHBI yepe3 Apyrue. M3Biekars,
aHaAJIN3UPOBaTh, OLIECHUBATh HH(POPMALINIO, IPEICTABICHHYIO B Ta0JIMLIE, HA CTOJIOUATOM
JyarpaMMe, HHTEPIPETUPOBATh IIPEACTABICHHbBIC JaHHBIC, HCIIONIb30BaTh JaHHBIC IIPU
pelIeHUN 3a1a4.

Harnsianas reomerpust

[Tonb30BaThCA rEOMETPUYECKUMH MOHATHIMU: TOYKA, IPAMAs,0TPE30K, JIy4, YIroJ,
MHOTOYTOJIbHUK, OKPY>KHOCTB, KpYyT. [IpUBOIUTE MpUMEpPHI 00BEKTOB OKPYKAIOIIETO MHPA,
UMeIoNX (HopMy U3ydeHHBIX TeoMeTpudeckux puryp. Mcnoap3oBaTh TEPMUHOIIOTHIO,
CBA3aHHYIO C YIVIAMH: BEPIIMHACTOPOHA; C MHOIOYTOJIbHUKAMU: YT0Jl, BEpIIMHA, CTOPOHA,
JIMAroHajb; ¢ OKPYKHOCTBIO: paAnycC, AMaMETp, HEeHTp. M300paxaTh U3y4eHHbIE
reoMeTpuyeckre GUrypbl Ha HEIMHOBAaHHOM M KJIETYaTON OyMare ¢ HOMOUIbIO IIUPKYJIS U
AMHENKH. HaxouTh JUIMHBI OTPE3KOB HEMTOCPEICTBEHHBIM U3MEPEHUEM C TIOMOLIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3a/IaHHOTO PaJnyca.
Hcrons30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa JUisl UX IOCTPOEHUS,
BBIYMCJICHHUS IUIOIIAIN U IEPUMETPA. BBIUMCIISITE IEpUMETP U TUIONIaAb KBaapaTa,
IpSIMOYTOJIbHUKA, (PUTYp, COCTaBIEHHBIX U3 MPSMOYTOJIBHUKOB, B TOM UHucie Guryp,
n300pak€HHBIX Ha KieTyaToi Oymare. [101b30BaThCsl OCHOBHBIMU METPUUYECKUMU €IUHULIAMU
W3MEPEHUs JITMHBI, TUI0LIAU; BIPAKaTh OJHHU €IMHULIBI BETUYHHBI YepEe3 IPYyTue.
Pacno3naBaTe napasenenumnen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, peOpO IpaHb,
U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaliesenunena, Kyoa. Berauciars 00bEm Kyoa,
napajuieenuneaa rno 3aJaHHbIM U3MEPEHUSIM, MT0JIb30BAThCS EAMHUIIAMU U3MEPEHU 00bEMa.
PemaTe HeCI0KHBIE 337]a4 HA U3MEPEHHE T€OMETPUUECKUX BETMYMH B IPAKTUUECKUX
CUTYaIUsX.

Ha mpomesxyTouHo# aTTecTanuy o0y4darorecs BBIMOIHIIOT apuMeTUIECKe IEHCTBUS C
HATypaJbHBIMHU YUCIIAMU, C OOBIKHOBEHHBIMU APOOSMU U IECITHUHBIMU APOOSMU, PEIIAIOT
TEKCTOBBIC 33J1a4l apU(PMETHIECKUM CITIOCOOOM, BBIUUCISIOT MIEPUMETP U IUIONIAIb KBAApaTa,
MPSIMOYTOJIbHUKA, BRIUUCIISIOT 00BbEM Ky0a, mapauieenurnea.

6 Kitacc

Yuciaa v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHbBIC C PA3JIMYHBIMU BUIAMHU YUCET U CIIOCOOAMM MX
3aMuCH, IEPEXOIUTH (€CJIM TO BO3MOXKHO) OT OJIHOM (DOPMBI 3aMKCH YKCIa K
npyroi.CpaBHUBATh U YIIOPSAI0YMBATH 11€JIbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU,
CpaBHUBATh YMCJIa OJTHOTO M Pa3HbIX 3HAKOB.BBINOIHATH, COUeTast yCTHBIE U TUCbMEHHBIE
npuéMsbl, apuMeTHUECKUE JSUCTBUS C HATYPaIbHBIMU U LIEJBIMU YUCIaMU, 0OBIKHOBEHHBIMU
U JICCATUYHBIMU JIPOOSIMU, TTOJIOKUTEIBHBIMU M OTPULIATEIIbHBIMU YU CIIaMU. BEIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKEHUN, BBIIIOJHATH IPUKUAKY U OLIEHKY PE3YJIbTaTa BIUUCIICHUN;
BBITIOJIHATH MPE0OPa30BaHMSI YUNCTOBBIX BBIPAKCHUM Ha OCHOBE CBOMCTB aprU(PMETUUECKUX
nerictBuil. COOTHOCUTDH TOUYKY HAa KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €1 YUCIIOM U
M300pakaTh YMCIa TOYKAMU Ha KOOPJMHATHOM TIPSIMOA, HAXOIUTh MOAYJIh
yncaa.CoOTHOCUTh TOYKU B IPSIMOYTOJIbHOM CUCTEME KOOPJUHAT C KOOPAUHATAMHU 3TOU
TOYKH.



OKpyrATh LieJble YHCa U JEeCATUUHbIE IPOOH, HAXOIUTh MPUOIMKEHHUS YHCE.
YucsoBbie 1 OyKBEeHHbIE BHIPAKEHUSA
[Tonumate 1 ynoTpedaTh TEPMUHBI, CBSI3aHHBIE C 3aIIMChIO CTENEHHU YKCIa, HAXOAUTh
KBaJIpaT U KyO 4ncia, BBIYUCIIATh 3HaUYEHUST YUCIIOBBIX BBIPAKEHUH, COIEpKAIIUX
crenenu.lloy1b30BaThCs MPU3HAKAMHU JIEIMMOCTH, PACKJIAIbIBaTh HATYPAJIbHBIE YHCIIA HA
npoctbie MHOKUTENH. [lop30BaThCsi MacITaboM, COCTABIIATh MPOTOPIIMU U OTHOIICHHUS.
Hcnonb3oBaTh OYKBHI 111 0003HAUYECHUSI YMCEN MPU 3alMCH MAaTEMaTHYECKUX BBIPAXKEHUH,
COCTaBIISATH OYKBEHHBIE BBIPAXKECHUA U (DOPMYIIbI, HAXOIUTh 3HAUCHUS OYKBEHHBIX
BBIPXEHH, OCYIIECTBIISA HEOOXOIMMBIE MTOJICTAHOBKY U peoOpa3oBanus. HaxoauTs
HEU3BECTHBI KOMIIOHEHT paBeHCTBA. PelleHne TeKCTOBBIX 3a1a4. Pemars MHOTOIIaroBbie
TEKCTOBBIC 33]1a4H apu(PMETHUIECKUM criocoOoM. PemaTs 3a1aum, cBsI3aHHBIE C OTHOIIICHUEM,
IPOMOPIHUOHATFHOCTHIO BETMYHH, TPOLIEHTAMH; pelaTh TP OCHOBHBIE 337a4d Ha ApoOU U
IpOLEHTHI. Pemars 3a1aun, copepxaliye 3aBUCUMOCTH, CBA3BIBAOIINE BEIUYHUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpeMs, 00bEMa
paboThl, UCTIOJIB3YS apu(METUYECKUE IEUCTBUS, OLIEHKY, IPUKUJIKY; TIOJIB30BaTHCS
€AVHHUIIAMHU U3MEPEHUS COOTBETCTBYIOIIMX BEJINYMH.

CocTaBnsaTh OyKBEHHBIE BbIpaKEHUS 10 yCIOBHIO 3a1aun.M3Biekars nHpopmaiuio,
IPEJCTaBICHHYIO B TaOIUIaX, Ha JIMHEHHON, CTOI0YaTON MM KpYTroBOM JuarpaMmax,
MHTEPIPETUPOBATH NPEICTABICHHBIE TAHHBIE; UCII0JIB30BATh JJAHHBIC IIPU PELICHUU 3a]a4.
[TpencraBiasTs HHPOPMALIMIO C TOMOILIBIO TAOJIUL], TUHEHHON U CTOIOYATON AUArpamm.
Harnsignas reomerpust
[IpuBOANTH MpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHX (DOPMY U3YUEHHBIX
F€OMETPUYECKHX MIIOCKUX U MMPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U CUMMETPUYHBIX
¢uryp. M300paxkaTh ¢ TOMOILIBIO IUPKYJIS, IMHEUKHU, TPAHCIIOPTHPA HAHETUHOBAHHOM U
KJIeTYaTol Oymare M3y4deHHbIE IUNIOCKUE T€OMETpUYECKUEe (PUTyphl U KOH(PUTYpaLuH,
cuMMeTpuuHbie purypsl.Ilonb30BaThCs TEOMETPUUECKUMHU MOHSATUSAMU: PABEHCTBO
buryp,cuiMMeTpHsl; UCTIONb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHE: OCh
CUMMETPUH, LIEHTP CUMMeTpuU. HaxoauTh BEIUYMHBI YTII0B U3MEPEHNUEM C ITOMOILBIO
TpPaHCIIOPTUPA, CTPOUTH YIJIBI 3aJaHHOM BEIMYHHBI, [I0Jb30BATHCS MPU PELICHUU 3a1a4
rpagyCHOM MEpPOU YIJIOB; PAClO3HABATH HA YEPTEkKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL.

BBIYuCIATh MIMHY JIOMAHOM, IEPUMETP MHOTOYT'OJIBHHUKA, 10JIb30BATHCS €IMHUIIAMU
WU3MEPEHHUS JUIMHBI, BEIPAKATH OJHU €IMHULIBI U3MEPEHNUs JUIMHBI Yepe3 apyrue. HaxoauTs,
UCIIOJIb3Ysl UEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXY ABYMsI TOUKaMH, OT TOYKH JI0
OpsIMOM, IJIMHY MyTH Ha KBAaJIpaTHOU ceTke.Bpruncnsath miomaas Guryp, COCTaBICHHbBIX U3
IPsIMOYTOJIBHUKOB, UCIIOJIB30BATh pa30MeHrEe Ha TPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPBI,
JOCTparMBaHME JI0 NPSIMOYTOJbHUKA; MOJb30BATHCSI OCHOBHBIMU €IMHULIAMU U3MEPEHUS
IUIOLIAM; BBIPAXKaTh OJHU €IMHULIBI U3MEPEHUs TUIOLAaN yepe3 apyrue. Pacno3naBars Ha
MOJIEJIAX ¥ U300paXKeHUIX MUPAMHUy, KOHYC, HUIUHAP, UCIOJIb30BATh TEPMHUHOJIOTHUIO:
BepIIMHA, peOpo,rpaHb, OCHOBaHUE, pa3BEPTKa. M300paxaTs Ha KieT4aTon Oymare
IPSIMOYTOJIBHBIN Mapaienenumes. Beraucisate 00bEM MpsIMOYTOJIBHOTO Napajuiesienunea,
Ky0a,I10JIb30BaThCsl OCHOBHBIMU €IMHUIIAMHU U3MEPEHUs 00bEMA; BhIpaKaTh OJHU €IUHUIIBI
u3MepeHus 00bEMa yepes apyrue.PemaTs HecIoKHbIE 3a/1a4 Ha HaXO0XK/IEHUE
F€OMETPUYECKHUX BEJITUYHMH B IPAKTUYECKUX CUTyaLUs



Ha HpOMe)KYTO‘lHOﬁ arrecrainuu 06yan0mHec;1 BBIINTOJIHATOT BBIYHMCICHUEC 3HAYCHUA
YHCJIOBBIX BBIan(CHHﬁ,HaXOHHT KBaapaT u KY6 qucia, BBIYUCIIAIOT 3HAUYCHUA YN CIIOBBIX
BBIpa}KeHHﬁ, COACpKaINX CTCIICHU, HAXOOAT HEU3BECTHBIM KOMIIOHCHT PaBCHCTBA, pCIIaOT
3aga4u, CBA3aHHBIC C OTHOIICHUCM, IIPOIOPIHHNOHAIIBHOCTBIO BEJIMYHH, IIPOUCHTAMU,; PCIIAIOT
TPHU OCHOBHBIC 3a1a9U Ha I[pO6I/I N IIPOLCHTHI, BBIYHUCIIAIOT INIOIIAAb (bI/II‘yp, COCTaBJICHHBIX M3
MMPpAMOYT'OJIBHUKOB, BBIYUCIIAIOT 00BEM MMPpAMOYT'OJIBHOT'O ITapPaJIJICIICIIUIICA, KY6a

2.COJEPXXAHUE YYEBHOI'O KYPCA (1o rogam o0y4deHust )

5 knacc

HarypajbHble unciia v HYJIb

Harypansnoe uncno. Psa nHatypanbubix uncen. Yucno 0. M3o0paxeHue HaTypaIbHbIX YHUCEI
TOYKaMH Ha KOOPJAUHATHOU (unciioBoit) mpsiMoi. [lo3unmonnas cucrema cuucieHus. Pumckas
HyMepalus Kak IpuMep HEMO3UIIMOHHOM CUCTEMBI CUMCIIeHUs. JlecaTuuHas cucteMa
cuucieHusa.CpaBHEHUE HATYypAJIbHBIX YUCEN, CPABHEHUE HATYPAIbHBIX YHCEI

¢ HynéM. Criocobsl cpaBHeHus1. OKpyTiieHHe HATypalbHbIX ynce.CloKeHne HaTypaibHbIX
YHCEJI; CBOWCTBO HYJISI PU CI0KEeHUU. BoiunTanue kak neicTeue, 00paTHOE CIO0KEHUIO.
YMHOKEHHE HATypAJIbHBIX YUCEN; CBOMCTBA HYJIA U €IUHUIBI IPU YMHOXKEHHUH.

Jlenenue kak jercTBrue, 00paTHOE YMHOXEHUI0. KOMIIOHEHTHI IEHCTBHM, CBSI3b MKy HUMH.
[TpoBepka pe3ynbprata apudmernyeckoro aenctBus. [lepemectutenbHoe U cOYETATENEHOE
CBOMCTBA(3aKOHBI) CIOXKEHUS U YMHOKEHUS, PaCIpeIeTUTEIbHOE CBOMCTBO

(3akoH) yMHO>KeHus1. Micrionb3oBaHue OyKB [ 0003HAYEHUSI HEU3BECTHOTO KOMIIO-

HEHTA U 3aIliCU CBOMCTB apu(hMETHUUECKUX AeHCTBUN.[lenuTenn u KpaTHbIEe Yyucia,
pas3noxkeHne Ha MHOKUTENM. [IpocTeie u coctaBuble uncia. [Ipuznaku genumoctu Ha 2, 5, 10,
3, 9.[lenenne ¢ octatkoM.CTENEHb ¢ HATYPAIBHBIM MMOKAa3aTEIEM. 3aliCh YUCIIA B BUAE
CYMMBI pa3psIHbIX cllaraeMbiX.YncioBoe BeipakeHre. Belunciene 3HaueHUi YMCIIOBBIX BbI-
paXXEHUU; NOPSAOK BBINOJHEHUS AeMCTBUM. VICTIOIb30BaHNE IPU BBIYNCICHUSAX
MEPEMECTUTENBHOTO U COUETATEIBHOTO CBOMCTB(3aKOHOB) CIIOKEHHS U YMHOKECHUS,
pacnpenenuTeaIbHOI0 CBOMCTBA YMHOXKEHHS.

Apodu

[IpencraBienne o apodu Kak crioco0e 3amucy 4acTy BeIMYUHBL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE U HETIPpaBUWIIbHBIE Apodu. CMmentanHas 1poOb; MpeCTaBICHUE CMEITIaHHOM
JIpoOu B BUJIE HEMPABUIIHLHOM IPOOU U BhIIEIICHUE 1IEJI0N YaCTH YKCIa U3 HEMPaBUIIbHOM
npobu. M3o0paxkenune npodeit ToukaMu Ha YUCIIOBOM MpsiMoii. OCHOBHOE CBOMCTBO JPOOH.
Cokpartienue apo6eit. [IpuBenenue 1podu k HOBoMy 3HaMeHaTeno. CpaBHEHUE
npobeit.CroskeHrne U BblYUTaHue ApoOeil. Y MHOKEHHUE U JIeJIeHue Apo0eil;B3auMHO-00paTHbIE
npobu. HaxoxaeHnre 4yacTu 11eJI0T0 U 1IeJIOTo 1o ero yactu./lecsituanas 3anuck apooei.
[IpencraBienue AecATUYHON ApoOHU B BUE OOBIKHOBEHHON. M300pakeHne 1eCITHIHBIX
npo0elt ToukamMu Ha YnciaoBoi npsiMoi. CpaBHEHHE JECATUYHBIX ApoOeil. ApudmeTnueckue
JEUCTBUS C JECATUIHBIME poOsiMu. OKpyTIICHHE ECATUYHBIX APOOCH.

PemeHne TekCTOBBIX 33124

Pemenue TekcTOBBIX 3a/1a4 apuMeTUIECKUM criocoboM. Perienne norunueckux 3aad.
Pemenue 3amay mepebopoM Bcex BO3ZMOKHBIX BapuaHTOB. Vicmonb30BaHue NpU pEIICHUH
3ama4 Tabnuil 1 cxem.Perenue 3a1a4, coaeprKamiux 3aBUCUMOCTH, CBSI3BIBAIOIIHE BE-
JIMYUHBL: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IEHA, KOJMYECTBO, CTOMMOCTb. ETMHUILIBI U3MEpPEHUS:



Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXY €UHUTIAMU
U3MEpEeHUs KaX10M BenuunHbl. Perlienre ocHOBHBIX 3a7a4 Ha ipoou.lIpeacTaBienue n1aHHbIX
B BUJIE Ta0JINII, CTOJIOYATHIX AUATrPaMM.

Harasignas reomerpus

Harnsinaeie npencraBiieHus o Gurypax Ha IiIOCKOCTH: TOUKa,IpsMasi, OTPE30K, Iy, yrod,
JIOMaHasi, MHOTOyT'OJIbHUK, OKPY>KHOCTb, KpyT. YTOI. IIpsMOM, OCTpBIN, TyHION U
Pa3BEPHYTHIN yTJIbL. JJTMHA OTpE3Ka, METPUYECKUE €AUHUIBI JJIMHBI. JIJIMHA JIOMaHOM,
IIEpPUMETP MHOTOYT'OJIbHUKA. I3MepeHne u moCTpOeHNe YIJIoB C TOMOIIBIO TPAHCIIOPTUPA.
Harnsaasie mpencrabienns o Gpurypax Ha MIIOCKOCTH: MHOTOYTOJIBHUK; MIPSMOYTOJIBHUK,
KBaJIpaT; TPEYTOJIbHUK, O paBeHCTBE (huryp.M3o00paxkenue Ghuryp, B TOM 4UCIIe Ha KIETUYATON
oymare. [loctpoeHue KoHGUTYpaIUii U3 YaCTEH PSIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOW U
KJeTyaTon Oymare. Mcronb3oBaHrue CBOMCTB CTOPOH U YTIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.
[1moma b NpsIMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pak€HHBIX Ha KJIeT4yaToi Oymare. EnquHuUIIBI ©13MepeHus TII0MAIH.
Harnsaasie nmpenctaBiieHns 0 IPOCTPAHCTBEHHBIX PUTypax: MPSMOYTOJIbHBIN
napajuienenunen, Kyo, MHororpanHuku. M3o0paxenue npocTeHImx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Cozianue Mojiesieid MHOTOTPaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUIACTUIIMHA U JIp.).O0BEM NMPSMOYTOIBHOTO Mapasuienenumena, Kyoa. Equauis
U3MepeHus 00bEMa.

6 Kiacc

HarypaJjbHble yncia

Apudmernueckue AeHCTBUSI C MHOIO3HAYHBIMU HATYPaJIbHBIMU YUCIaMU. YK CIIOBbIE
BBIpAKEHUSI, MOPSATOK JEUCTBUHN, UCIIOJIb30BaHUE CKOOOK. VICT0/Ib30BaHKE MPU BBIUUCICHUSIX
IIEPEMECTUTENBHOTO U COUYETATEIBHOTO CBOMCTB CIIOKEHHSI 1 YMHOKEHUS, pacipe-
JNETUTEIBHOIO CBOMCTBA YMHOXEHUsI. OKpPYTIICHHE HATYpAJIBbHBIX YUcen.JlennTenn u KpaTHble
yucia; HanOOoNbIIMKA O0IIMIA EIUTENb U HaUMEHbIlIee 0011ee KpaTHoe. J[eTuMOCTh CyMMBI
npousBeacHus. [lenenue ¢ 0CTaTKoM.

Apodu

OObIKHOBEHHAs IPOOH, OCHOBHOE CBOMCTBO JIpo0H, Cokpatienue apodei. CpaBHEHUE U
yrnopsgounBaHue apooeil. Pemenne 3a1ad Ha HaX0XKIACHUE YaCTH OT IIEJIOTO U IIEJIOT0 0 €r0
yacTu. J[poOHOE uncio Kak pe3ynbTat nenenus. [IpeacraBienne qecaTmyHoM 1poOu B BUJIE
OOBIKHOBEHHOM JPOOH M BO3MOXKHOCTD MPEICTABICHHS OOBIKHOBEHHOM Ipo0U B BUJIE
necaTuuHoOu. JlecsaTuaHbie IpoOu U MeTpuueckas cuctema Mep. ApudmMeTudeckue 1eHCTBUS U
YUCJIOBBIE BEIPAXKEHUS C OOBIKHOBEHHBIMH U ICCATUYHBIMU Apo0siMu.OTHoIIeH e, JleneHue B
JTAHHOM OTHOIIeHUU. Maciitad, mponopuus. [Ipumenenne nponopiuii mpu peiieHnu 3aay.
[TonsiTue npoueHTa. Beiuncienne nporeHTa OT BEJIMYUHBI U BEJTUYUHBI 110 €€ NPOLICHTY.
BripakeHne npoIeHToB eCITUIHBIMU Apo0siMu. PerieHue 3a1ad Ha npoleHThl. BeipaxeHue
OTHOUIICHHMS BEJIMYMH B MPOLICHTAX.

IHoJsio:)kUTENBHBIEC U OTPULIATEIbHBIE YU CJIA

[TonmoxuTenbHbIE M OTpULATENbHBIE yncia. Llensie uncna. Moayib yncia, reomeTpudecKkast
WHTEpHIpeTanus Moy yucia. M3o0paxeHue yncen Ha KOOpAUHATHOW mpsMoi. YncioBbie
npoMexxyTku.CpaBHeHHE Yncesl. ApupMETHIECKUE JEHCTBUS C TTOJIOKUTEIHbHBIMUA U
oTpuuarenbHbIMU ynciamMu. [ IpsaMoyroibHas cucrema KOOpAMHAT Ha III0CKOoCcTH. KoopauHa-
ThI TOYKU Ha TJIOCKOCTH, abciucca u opauHata. [loctpoenne Touek u ¢puryp Ha
KOOPJIMHATHOM IIOCKOCTH.



BykBeHHbIe BbIpa:KeHHA

[TpumeHeHne OyKB JUIs 3alIMCH MaTEMaTUYECKUX BBIPAKEHUH U npeasiokeHuil. CBoiicTBa
apu(mernyeckux aeiicTBuil. BykBeHHBIE BBIpaXXE€HUS U YUCIIOBBIE [10/ICTAHOBKU. byKBEHHbIE
PaBEHCTBA, HAXOXKJCHNE HEU3BECTHOIO KOMIIOHEHTa. DopMyiibl; GOpMyJibl IEPUMETPA U
IUIOIIAIM IPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napasuiesenunena u Kyoa.

Penienne TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a7a4 apuPpMETUUECKUM CIIOCOOOM. Perienne noruueckux 3aaau.
Pemenue 3amau mepe6OpoM Bcex BO3MOXKHBIX BapHaHTOB.Perienne 3anay, comepkaimx
3aBUCUMOCTH, CBSI3bIBAIOIINX BETUYHHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO,
CTOUMOCTb; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThl. EqUHUIIBI H3MEpEHHsI: MacChI,
CTOMMOCTH; PACCTOSIHUS, BpEMEHU, CKOPOCTU.CBA3b MEXY €IMHHUIIAMH U3MEPEHUS KAKI0N
BeIMYMHBL Perienne 3a1ay, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLUHUOHATBHOCTHIO BEJIUYHH,
MPOLIEHTaMHU; pEIIeHHe OCHOBHBIX 33]a4 Ha Apoou 1 mporeHTh. O1ieHKa U MPUKHJIKA,
OKpyriieHue pesynbrara.CoctaBieHre OYKBEHHBIX BBIPAXKEHUHN 10 YCIOBUIO 3aJa4H.
[TpencraBieHne JaHHBIX ¢ MTOMOIIBIO TaOIUI U quarpamm. CtoaduaTele qUarpaMmbl: YTEHHUE
U IocTpoeHue. UTeHne KpyroBbeIX JUarpaMM.

Harasignas reomerpust

Harnsguele npencraBieHus o Gpurypax Ha IJIOCKOCTU: TOUKA,MIpsiMasi, OTPE30K, JIyY, yroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anMHOe pacnosnoxeHne IByX NpsAMBIX Ha INIOCKOCTH, apaJliesIbHbIE IPSIMBIE,
NEePHEeHANKYJIApHbIE NpsMble. MI3MepeHne pacCTOsIHUI: MeXIy ABYMs TOUKaMH, OT TOYKH JI0
IPsIMOIi; IJIMHA MapIIpyTa Ha KBAJApaTHOU ceTke.lI3MepeHune U moCTpOeHHE YIJIOB €
ITOMOIIBIO TPAHCTIOPTUPA. BUABI TPEYTOIBHUKOB: OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIM,
TYHOYTOJIbHBII; paBHOOEAPEHHBIN, PABHOCTOPOHHHM. UeTHIPEXYTOJIbHUK,

IPUMEPBI YETHIPEXYTOJIBLHUKOB. [IpIMOYTONBHUK, KBaAPAT: UCIOIB30BAHUE CBOMCTB CTOPOH,
yTJI0B, quaroHanei. Mzo0paxenue reomeTpudeckux Guryp Ha HeJIMHOBaHHOM Oymare ¢
WCITOJIb30BAaHUEM LIUPKYJIS, IMHENKH, YTOJbHUKA, TpaHcnoptupa. [loctpoenus Ha

kieryaton Oymare.Ilepumerp mHoroyronsuuka. [lonarue minomaau GUrypsl; enu-

HUIIBI U3MepeHus miomaau. [Ipubnmxénnoe naMepenue miomanu Guryp, B TOM 4ucie Ha
kBajipaTHOM ceTke. [IpubnmxéHHOe n3MepeHue JUIMHBI OKPY>KHOCTH, IIJIOLIaAN KpyTra.
CumMmMmeTpus: LIeHTpaabHas, 0OceBas U 3epKajbHas cuMMeTpun.IlocTpoeHne CHMMETPUYHBIX
buryp.

Harnsguelie npencraBiaeHus 0 IPOCTPAHCTBEHHBIX (pUTypax:napajuiesenunes, kyo, npusma, u
ctepa. M300paxenne npoctpaHcTBEHHBIX QUryp. [IpuMepsl pa3BEPTOK MHOTOTPAaHHUKOB,
HMIMHApPA U KoHyca. Co3qaHue Mojieniel pOCTPaHCTBEHHBIX (puryp (13 Oymaru, mpoBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonsarue 00bEMa; eTMHUIBI U3MEPEeHUST 00bEMa. OOBEM MPSAMOYTOJIBLHOTO MapalljieenuIea,
KyOa.



3.TemaTu4eckoe MJIAHUPOBAHME

S ki1ace
Ne Tembl KosmnuecTBo
yacoB(54 B
HeJ1)

1 | HarypanpHble uncna./lencTsus c 43
HaTypaJbHbIMU YUCJIaAMU

2 | OObIKHOBEHHBIE ApOOU 48

3 | Hecaruunbie 1podu 38

4 | HarnanHasi reoMeTpust 31
[ToBTOpEHME U cucTeMaTU3aIus y4eOHOro 9
Marepuaa

[IpomexyToUdHas aTTecTanus 1

Htoro 170

6 kiaacc

Ne Tembl KouauvecTBo

yacoB(54 B
HeJ1eJ10)

1 | HarypanbpHble yncna 30

2 | Apobu 32

3 | BykBeHHbIE BbIpaXKEHUS 6

4 | ITosoxkuTeNbHBIE U OTPULIATEIBHBIE YU CIIA 40

S | HarnsigHas reomerpusd 46
[loBTOpEHME M cucTeMaTU3alMs y4eOHOro 15
Marepuaa

IIpomexyTouHas aTTecTanus

HUTOI'O0

170




