146. ®enepanbHas padouyasi nporpaMMa Mo Yy4eOHOMY HpeaMeTy
"MaremaTuka' (60a30Bblii yPOBEHbD).

146.1. ®depepanpHas pabouass TmporpaMmMa IO y4eOHOMY TMPEAMETY
"Maremaruka" (0a30Bblil ypoBeHb) (mpeameTHas oOnacte "Marematuka u
uHpopmaTuka') (J1amee COOTBETCTBEHHO - MPOrpaMma 1o MareMaTuKe, MaTeMaTHKa)
BKJIIOYAaET TIOSICHUTENBHYIO 3allUCKy, CoOIep)kaHue oOOy4YeHHs, IJIaHHUpyeMbIe
pe3yabTaThl OCBOCHHS MMPOTPAMMEI IO MaTeMaTHKe.

146.2. ITosicHuTEILHAA 3ANMUCKA.

146.2.1. Tlporpamma mo MaremaTHKe g oOydarommuxcsa 5 - 9 KiaccoB
paspaborana Ha ocHoBe ®I'OC OOO. B nporpamme 1o MaTeMaTHKe y4TCHbBI UJIEU
U TIOJIOKCHHSI KOHIICTIIIUU Pa3BUTHsI MAaTeMaTHUECKOTO 00pa3oBanus B Poccuiickoi
®Oenepannu.

146.2.2. IlpenMeToM MaTeMaTUKHU SIBIAIOTCS (PyHIAMEHTAIbHBIE CTPYKTYpbI
HaIIero MUpa - MNPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE OTHOLICHUS (OT
IPOCTENIINX, yCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 0 I0CTATOYHO CJIOKHBIX,
HEOOXOAMMBIX JJIsl pa3BUTHS HAayYHbIX M NPUKIATHBIX Uiel). Maremarnuyeckue
3HaHUsA O00€CNEeYMBAIOT MOHMMAHWE MNPHUHLMUIIOB YCTPOMCTBA M HCIIOJIb30BaHUS
COBPEMEHHOMW  TEXHUKHM, BOCIPUATHE W  HHTEPIPETALUI0  COLMUAIBHOU,
HSKOHOMHUYECKOW, TOIUTUYECKOW HHGPOpMAIUH, Jal0T BO3MOXKHOCTH BBIIOJIHSATH
pacueTbl U COCTaBISATh AITOPUTMBI, HAXOAUTh M MPUMEHSITH (OPMYINbI, BIAJIETH
PAaKTUYECKUMHU NPUEMAMHA I€OMETPUYECKUX WU3MEPEHUN U IOCTPOCHUM, YUTaTh
UH(OpPMALIMIO, MPEACTABICHHYIO B BUAE TaONIUL, IUAarpaMMm U rpaukoB, *KUTh B
YCJIOBHUSX HEOIPEAECIEHHOCTH U NTOHUMATh BEPOSITHOCTHBIM XapaKTEP CIyYalHBIX
COOBITHIA.

146.2.3. U3zyuyenue mareMatuku GOpMHUpPYET y 00yHarOIIUXCS MaTeMaTHieCKUM
CTWJIb MBIIIJICHUS, TMPOSIBISIIONIMICS B ONPEACICHHBIX YMCTBEHHBIX HaBBIKAX.
OO6yuaronyecs: OCBauBalOT TaKWe MPUEMbl U METOJIbl MBIIIJICHUS, KaK UHAYKIHS U
JIeAyKIus, 0000IeHre W KOHKpeTH3allvs, aHallu3 M CHHTE3, Kilaccuukamus u
cuctemarmzaiusi, aoOctparupoBanue u a”amorus. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOUEHUH, TMpaBwiia HUX KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHH, CIIOCOOCTBYIOT BBIPAaOOTKE YMEHHS (POPMYIUPOBATH,
000CHOBBIBaTh M JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBIIIUICHUE. Nzyuenue MaTeMaTUKH obOecrieunBaeT dbopMupoBaHue
AITOPUTMUYECKON KOMIIOHEHTBI MBILIUIEHUS U BOCIIUTAHUE YMEHU JeHCTBOBATH 110
3aJlaHHBIM AJITOPUTMaM, COBEPIIICHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
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B mporecce pemienust 3a7ad - OCHOBHOM Yy4ueOHOW NEATETLHOCTH Ha YpOKax
MaTE€MAaTUKH - Pa3BUBAIOTCS TBOPUECKAS Y MPUKJIIAIHASL CTOPOHBI MBILUIEHUS.

146.2.4. O6GydeHre MaTeMaTrKe TaeT BO3MOYKHOCTb Pa3BUBATh Y 00y4atOIIUXCs
TOYHYIO, pallMOHAIbHYIO W MH(POPMATHUBHYIO pe€db, YMEHHE OTOMpaTh HauOosee
MOAXOSIINE S3bIKOBbIC, CHMBOIUYECKHUE, TpaQUUecKre CPEeaCTBA I BhIPAKCHHUS
CYX/ICHUH ¥ HATJISTHOTO UX MPEICTABICHMS.

146.2.5. Tlpu u3yyeHUn MaTeMaTHKH OCYIIECTBIISIETCS OOIee 3HAKOMCTBO C
METOJ/IaMH MM03HaHUA JEHCTBUTEIbHOCTH, TPEACTABICHUSIMU O MPEAMETE U METOJIAX
MaTeMaTUKH, UX OTIIMYUHM OT METOAOB JPYTHX €CTECTBEHHBIX W T'yMaHHTapHBIX
HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MAaTeMaTUKHU JJIsi PEHICHUS HAy4YHBIX U
IIPUKJIAAHBIX 3a]1a4.

146.2.6. IlpuopuTeTHBIMH TIEISIMU OOy4YeHHS MaTreMaThke B 5 - 9 kiaccax
SIBJISTFOTCSL:

dbopMupoBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHSITUH (YUCIIO, BEJIMYMHA,
reoMeTpuueckas purypa, nepemMeHHasi, BEpOSTHOCTb, PYHKIIHS ), 00€CIIEUNBAIOIINX
NPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh  MaTeMaTHMYEeCKOro  oOpa3oBaHUs
00y4JaronIuxcs;

noJBe/IcHuE O0y4aroluXcs Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTuKU U OKPYKAIOLIEr0 MUpa, NOHUMAHUE MATEMATUKHA Kak
Y4acTH OOIIEH KyJIBTyphl 4eJIOBEUECTBA;

pPa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaroniuxcs,
MIO3HABATEJIbHOM  AKTHUBHOCTH, HCCJIEAOBAaTEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIIJIEHHS, UHTEPECA K U3YUYCHUIO MAaTEMAaTUKHU;

dbopmupoBaHue (QYHKIIMOHATBLHON MaTEMaTUYeCKOM TI'PaAaMOTHOCTH: YMEHUS
pacro3HaBaTh  TMPOSIBICHHMs] ~ MaTeMaTHYECKUX  TOHSATUM,  OOBEKTOB W
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYalUAX U IIPU U3YUYEHUU JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEpPHOCTEH,
dbopMynupoBaTh WX Ha SI3bIKE MAaTEMAaTUKH M CO3/1aBaTh MAaTEeMaTHYE€CKUE MOJIEIH,
IIPUMEHATh OCBOCHHBIM MAT€MAaTUYECKHWW amnmapar Ui pPELIICHUs IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH M  OLECHHUBATh IOJYYECHHbIC
pPEe3yNbTAaTHI.

146.2."7. OCHOBHBIE JTUHHUM COIEPKAHUS IPOTrPaMMBI 110 MaremMaTuke B 5 - 9
knaccax: "Uucna u Beiuucnenus”, "Anreopa" ("AnreOpanueckue BbIpaxkeHus',
"VpaBuenus u HepaBeHctBa'), "®ynkuuu", "l'eomerpusa" ("Ieomerpuueckue



dburypst u ux cpoiictra", "M3mepenne reometTpruueckux BeaudnH"), "BeposaTHOCTD
U cTaTUCTHKA". JlaHHbBIE TMHUY PAa3BUBAOTCA NapAJIIENIBbHO, KaXK/1as B COOTBETCTBHH
C COOCTBEHHOW JIOTMKOW, OHAKO HE HE3aBHCHMO OJHA OT JPYroil, a B TECHOM
KOHTAKTE U B3aWMOJICHCTBUM.

Conepxkanue MPOrpaMMbl MO MaTeMaTHKE, pPAclpeleseHHOe IO ToAaM
o0y4eHUs, CTPYKTypHUPOBAHO TakuM oOOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHITMIHAIBHBIM BOIIpocaM oOydaromuecs: oOpaliajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUEC MaTeMAaTHUYECKUMHU TIOHATHSIMH M HaBBIKAMH  OCYIICCTBIISIOCH
MOCJIEIOBATENLHO U TIOCTYIATENbHO, C COOIONEHUEM IIPUHIIUIIA TPEEMCTBEHHOCTH,
a HOBbIC 3HAHMS BKJIFOUAIHUCH B OOIIYIO CUCTEMY MAareMaTUYECKUX MPECTaBICHUIN
oOyyJaromuxcsi, pacupsis u yriryossisi ee, 00pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

146.2.8. B coorBerctBUM ¢ DT'OC OO0 maTemaruka sBISETCS 00s13aTeIbHBIM
y4eOHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO 0011ero obpa3oBanus. B 5 - 9 knmaccax
MaTeMaTrKa TPAAULIMOHHO U3y4YaeTcs B paMKax CIEAYIOMMX YYeOHBIX KypCOB: B 5 -
6 kiaccax - kypca "Maremaruka", B 7 - 9 kiaccax - kypcoB "Anreopa" (Brirouas
AJIEMEHTHI CTAaTUCTUKU U Teopur BeposiTHocTeil) u "Teomerpus". IIporpammoii o
MaTeMaTUKe BBOJIUTCA CaMOCTOSATEIbHBIM YyueOHBIM Kypc "BeposTHOCTh W
CTaTUCTUKA".

146.2.9. O61iee 4nciio 4acoB, pEKOMEHIOBAHHBIX JJISI U3YUYCHHS MaTeMaTHKH
(6a30BbBIN YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, - 952 yaca: B 5
kiacce - 170 gacoB (5 yacoB B Hefienio), B 6 kinacce - 170 gacoB (5 yacoB B HEJETIO),
B 7 kacce - 204 gaca (6 yacoB B HeJent0), B 8 kiacce - 204 gaca (6 4acoB B HEJIETIO),
B 9 kitacce - 204 gaca (6 4acoB B HEJIEIIO).

146.3. V3yyenue maremMaTMKd Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
HANPaBJICHO Ha JIOCTHKCHUE OOYYAIOIIMMHKCS JTUYHOCTHBIX, METANpPEIMETHBIX |
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEeaIMETa.

146.3.1. JInyHOCTHBIE PE3YNbTaThl OCBOCHUSI MPOTPAMMBI IO MaTreMaTHKE
XapaKTEePU3YIOTCA:

1) marpuoTdeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEpECa K ITPOLIJIOMY Y HACTOALLIEMY POCCUMCKON MAaTEMATUKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTMIXKEHUAM pPOCCUMCKMX MareMarukoB U
POCCHNMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOIb30BAHUIO ITHUX JOCTHIKEHUU B
JOPYTUX HayKax U NPUKIAIHBIX cPepax;

2) rpakJIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEW TpaKJaHUHA U peaju3alu ero
npaB, MpPEICTaBICHHMEM O MareMaTHMYeCKHUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOILEAYp TpaskJaHCKOro oO0IiecTBa (Hampumep,
BBIOOPBI, OTIPOCHI), TOTOBHOCTBIO K OOCYXKJICHUIO 3TUYECKUX MPOOSIEM, CBSI3aHHBIX
C NPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAHHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyZ10BOE€ BOCIIUTAHUE:

YCTaHOBKOWM Ha AaKTHBHOE YYAaCTHE B pEIICHUM MPAKTUYECKUX 3aJad
MaTeMaTUYECKON HAMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTeMarHu4ecKoro
o0pa30oBaHUA Ha TMPOTSHKEHUU BCEW KU3HM JUIsl YCIENTHOW MpodecCHuoHaIbHOM
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BbIOOPOM H
NOCTPOCHUEM MHIUBUAYATbHON TPACKTOPUH 0Opa30BaHUs U KU3HEHHBIX IJIAHOB C
YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTEeTUYECKOE BOCTTUTAHHE:

CHOCOOHOCTBIO K  OMOIIMOHAIbBHOMY M 3CTETHYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aj]lady, PEUICHUHM, PaCCyKICHUN, YMEHUIO BHUICTbH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAy4YHOTO MTO3HAHUS:

OpPUEHTALMEd B [JEATEJIBHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX
MPECTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, MPUPOMIBI U
oOmiecTBa, TOHMMAHUEM MaTeMaTUYeCKONM HaykKum Kak cdepbl dYemoBeueCcKoin
JNEATENIbHOCTH, 3TANlOB €€ Pa3BUTHUS WM 3HAYMMOCTH ISl Pa3BUTHS LMBUJINA3ALINH,
OBJIQJICHUEM SA3BIKOM MAaTE€MaTHKH M MaT€MaTH4YECKOW KYJIbTYpOW KaK CPEACTBOM
MO3HAHUSI MHpPa, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMHU HCCJEA0BATEIbCKOU
NEATEIBHOCTH;

6) ¢usnueckoe BocHUTaHUE, (QOPMUPOBAHHE KYJIBTYpPhl 3II0pPOBbSl U
AMOIIMOHAIILHOTO OJIaronoIydusi:

TOTOBHOCTBIO MPUMEHSATh MAaT€MAaTUYECKHWE 3HAHUSI B HMHTEpPEcax CBOEro
3I0pPOBbS,  BEIEHUS  3I0pOBOrO  obOpaza >KM3HM  (3I0pOBOE  THUTAHHUE,
cOQTaHCHPOBAHHBIN PEKUM 3aHATUH W OTABIXa, pEryisipHas Qu3nyecKas
AKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HaBbIKA PEIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TAKOT'O K€ MpaBa Jpyroro 4YeJloBeKa;

7) KOJOTHYECKOE BOCIIUTAHHUE:



OpUEHTallNel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUM JJIs pEelIeHUs 3a/1a4 B
00JIaCTU COXPAaHHOCTH OKPY>KAIOIIEW Cpe/bl, IUIAHUPOBAHUS MOCTYIIKOB U OILICHKU
UX BO3MOXKHBIX MOCIIECACTBUN IJIs1 OKPYXKAIOIIEH Cpesbl, 0CO3HAHUEM ITI00ATIbHOTO
XapakTepa HKOJIOTHUECKUX MPOoOeM U IMyTeH X peleHus;

8) aganTanus K U3MEHSIOUIMMCS YCIIOBUSAM COLUAIILHON U PUPOTHOM CpEeIbl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHUSIX HEOINPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHS CBO€W KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESTENbHOCTh, B TOM YHCIIE
YMEHHE YUYUThCS y JAPYTUX JIOJeH, MpuoOpeTarb B COBMECTHOW JESATEIHLHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONbITA IPYTHX;

HEOOXOIMMOCThIO B (POPMUPOBAHMHM HOBBIX 3HaHWUH, B TOM 4YHUCIE
dbopMynupoBarh MU, MOHITHS, TUMIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JAC(MUIMTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMAThH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30OB, TPEOYIOMIMIA KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAaeMbIe pPEIICHUsT W JeUCTBHs, (HOpPMyTUpOBaTh W OLICHWBAaTh PUCKU U
HOCIIEACTBUS, (POPMUPOBATH OIIBIT.

146.3.2. B pesynbrare OCBOEHHS NPOTPaMMbl MO MaTreéMaTUKE Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBanusi y oOyuaromerocss OyayT cHOpPMHPOBAHBI
MeTarnpeaMeTHbIE pE3YNbTaTHI, XapaKkTepU3yIOIIHecs OBJIQICHUEM
YHUBEpPCaAIbHBIMU MO3HABATEIbHBIMU JENCTBUSIMU, YHUBEpPCATbHBIMU
KOMMYHUKATUBHBIMA ~ JICHCTBUSMH W YHUBEPCAJIbHBIMU  PETYJISTUBHBIMU
JNEUCTBUSIMU.

146.3.2.1. VYHuBepcajdbHble I[O3HABaTEIbHbIE JEUCTBUS OOCCIIEUUBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX IIPOIIECCOB OOydYaronuxcs (OCBOCHHE
METOJIOB  TO3HAHUS  OKPYXKAIOIIET0  MHUpa, MPUMEHEHUE  JIOTHYECKUX,
UCCIIeIOBATENIbCKUX OMepaluil, yMeHu paboTtarsh ¢ uHpopMmaiuen).

146.3.2.2. V oOyuaromerocs OymyT chOpMHUpOBaHBI Cleayromue 0a30BbIC
JOTHUYECKHE JEHCTBHS KaK YacTh YHHMBEPCAIbHBIX I103HABAaTEIbHBIX YUYCOHBIX
JICVUCTBUM:

BBIBJSITh U XapaKTE€pU30BaTh CYIIECTBEHHBIC INPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, OHATHI, OTHOIIEHUI MEX Ty HOHATHSIMH, (POPMYJIUPOBATH ONPEACIICHUS
NOHSTHUH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUU, OCHOBAHUS JIIs
0000111eHNs U CPaBHEHHUS, KpPUTEPUHU MPOBOJAMMOIO aHAJIN3a;



BOCIIpUHUMATh,  (QOpMyIHpoBaTh U  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE,

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B
(akTax, NaHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, MpEeAjararb KpUTEpUU IS
BBISIBIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUHN;

MMPOBOANTL BBIBOJbI C HCIIOJIBb30BAHHUCM 3dKOHOB JIOTMKH, ACAYKTHBHBIX M
HWHAYKTUBHBIX YMOSaKHIOQGHHﬁ, YMOSaKJ'IIO‘{eHI/Iﬁ I1I0 aHAJIOI'H,

pa30uparb J0Ka3aTeIbCTBA MAaTEMAaTHUYCCKUX YTBEPXKJICHUW (MpSMBIC M OT
IPOTUBHOT0), IPOBOJUTH  CAMOCTOSATCIIBHO  HECJIOXKHBIC  JIOKA3aTeIbCTBA
MaTeMaTH4YeCKuX (DaKTOB, BBICTpAMBATh apryMEHTAIIUIO, NMPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKJICHHS;

BBIOMpaTh Ccnoco0 pelleHuss y4dyeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BRIOMPATh HAaN0OJIee MOIXOSAIINI C yIeTOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

146.3.2.3. V oOyuatomerocs OymyT chopMupoBaHbI cieayrolre 0a30BbIe
UCCIIE/IOBATENIbCKUE JCHCTBUS KAaK YacTh YHUBEPCAIbHBIX IO3HABATEJIbHBIX
y4eOHBIX JCHCTBHIA:

WCIIOJIb30BaTh BOIPOCH KaK HCCIIEIOBATEICKANH WHCTPYMEHT MO3HAHMUS,
dbopMynupoBath  BOMPOCH,  (UKCHPYIOUIUME  MPOTUBOpPEUHE,  MPOOIEMY,
CaMOCTOSTEIIbHO YCTAaHABIMBAaTh HCKOMOE M JaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE,

MPOBOAWTh 10 CAMOCTOSITEIPHO COCTABJICHHOMY TUIAHY  HECJIOKHBIN
OKCIIEPUMEHT, HEOOIBIIOE HCCISAOBAHNE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXK Ty COOO0M;

CaMOCTOSATEIILHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOJABLI IO pe3yJIbTaTam
IPOBEJICHHOTO  HAONIONEHWS, HWCCJICIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHHIA;

IIPOrHO3HUPOBATL BO3MOKHOC PAa3BHUTHC IIPpOOCCCA, A TAKKC BbIJIBUI'ATb
IMPCAIIOJI0KCHUA O €I'0 pa3BUTHH B HOBBIX YCJIOBHAX.

146.3.2.4. YV oOyuaromerocst OyayT chopmupoBanbl ymeHHs paboTaTh C
MH(OpMAIUeH KaK YacTh YHUBEPCAIBHBIX MIO3HABATEIBHBIX YUCOHBIX JICHCTBHIA:

BBIABJIATHE HEJOCTATOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX,



H606XOI[I/IMI>IX AJIA PCIICHUA 3a1a9U,

BHIOWpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh ¥ HHTEPIPETUPOBATH
WH(OPMAIINIO PA3TUYHBIX BUIO0B U (HOPM MPEICTABICHUS;

BbIOMpaTh (POpMY IpeACTaBIECHUS HHPOPMALUU U WILTIOCTPUPOBATH PEILIAEMbIE
3a/la4y CXeMaMu, IuarpaMmmMamMu, HHOW rpauKoil U UX KOMOMHALUSIMU;

OLICHMBAaTh HAJAEKHOCTh MHPOpPMALMU 1O KPUTEPHUSIM, MPEATOKEHHBIM
YUUTENIEM WIH CPOPMYINPOBAHHBIM CAMOCTOATEIBHO.

146.3.2.5. VYHuBepcagbHble KOMMYHHKATHUBHBIC JCHCTBUS OOECIIEUUBAIOT
c(hOopMHPOBAHHOCTH COITUATBHBIX HABBIKOB O0YYAIOITUXCS.

146.3.2.6. Y oOyuaromerocst OynyT chOpMHUpPOBaHBI YMEHHUs OOIIECHUS Kak
94aCTh YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YU€OHBIX JEHCTBUM:

BOCIIpUHUMATh U (bOpMYJ'H/IpOBaTI) CYKICHHA B COOTBCTCTBUU C YCIIOBUSMH U
OeJIsaMHA O6HIGHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIpaKaThb CBOIO TOYKY 3PCHHUA B YCTHBIX
N IHUCBMCHHBIX TCKCTAX, HOaBaTb IMOACHCHHA II0 XOAY PCIOCHUA 3aaadud u
IMOJIYUYCHHBIM PE3YJIbTaTaM,

B XO0Jle¢ OOCYXKJICHHS 3aj7[aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBHI,
npoOseMbl, pelraeMoi 3a7aud, BBICKA3bIBATh WJIEH, HAIICJICHHBIC Ha TOUCK
pelieHusi, COMOCTAaBIATh CBOM CYXKJICHHS C CYXJICHHSMHU JPYyTHMX YYaCTHHUKOB
nuanora, OOHapy>KUBaTh Pa3IMuMe M CXOJACTBO TO3UIMH, B KOPPEKTHOU ¢opme
dbopMyTUpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATD PE3YJIBTAaThl PEIICHUS 3aa4d, SKCIEPUMEHTA, UCCIEAOBaHUSA,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpPaTh (OpMaT BBICTYIUIEHHS C YYE€TOM 3ajay
pEe3eHTALUHU U 0COOCHHOCTEN ayIMTOPHUU.

146.3.2.7. Y obyuatoierocsi OynyT copMUpOBaHbl YMEHHUSI COTPYTHUYECTBA
KaK 4acTh YHUBEPCAITbHBIX KOMMYHHUKATHBHBIX YUCOHBIX ACHCTBHIA:

MOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUIyaTbHOU
pabOoTHI MPHU PEIIeHUH YYeOHBIX MaTeMaTH4YeCKUX 3a/1a4;

MPUHUMATh IIeJIb COBMECTHOW JI€ATEIHbHOCTH, TUIAHUPOBATH OPTaHU3AIHNIO
COBMECTHOM paboOThl, pacmpenessiTh BUIbI PadOT, JOrOBapUBaThCS, OOCYKIATh
IPOIIECC U PE3yNIbTaT paboThl, 0000IIaTh MHCHHS HECKOIBKUX YEIOBEK;

y4acTBOBaTh B TPYNIOBLIX opMax paboThl (00CYXKIeHUs, 0OMEH MHEHUSIMHU,



MO3TOBBIC IITYPMBI U IPYTHE), BBITIOJHATH CBOIO YacTh pabOThl M KOOPAHMHUPOBATH
CBOM JICUCTBUSA C IPYTUMH YICHAMH KOMaHJbl, OICHUBATh KAYE€CTBO CBOETO BKJIaJa
B OOmUHA TPOAYKT MO KpUTEPHUSIM, CHOPMYITHMPOBAHHBIM  yYaCTHUKAMH
B3aMMO/CHCTBHSI.

146.3.2.8. VHuBepcaJibHbIE  PETYJIATUBHBIE JCUCTBUA  OOECIEUMUBAIOT
dbopMHUpPOBaHUE CMBICIOBBIX YCTAHOBOK M )KM3HEHHBIX HABBIKOB JINYHOCTH.

146.3.2.9. V obyuaromierocs 0yayT chopMHUpOBaHbl YMEHHUSI CaMOOpTraHU3aIun
KaK 9acTh YHUBEPCAIBHBIX PETYISTHBHBIX YICOHBIX ACHCTBUN:

CaMOCTOSITEJILHO COCTABJIATH IUJIAH, AJITOPUTM PEIICHHUS 3ajaud (WU ero
4acTh), BBIOMpaTh CIOCOO peIIeHUS C YyYeTOM HMMEIOIMUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BapHAHTHI
pEIIeHHH ¢ y4eTOM HOBOW MH(OpMAITUH.

146.3.2.10. Y oOyuwaromierocss OyayT chOpMHpPOBAHBI YMEHHUS CAMOKOHTPOJIS
KaK 9acTh YHUBEPCAIBHBIX PETYISTHBHBIX YICOHBIX ICHCTBUM:

BIaaCTh cnocobaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoHecca U pe3ysbrara
PEUICHUA MaTeMaTUu4eCKOU 3aJa4u,

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMINUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJbTara IEATEIBHOCTH MOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATH MIPUUUHBI JOCTUKECHUS WIM HETOCTHXKEHUS 1IN, HaXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETCHHOMY OIIBITY.

146.3.3. IIpeaMeTHble pe3ynbTarbl OCBOCHHSI MPOrpaMMbl MO MAaTEMATHKE
IPEJICTABIIEHBI IO TolaM O0yYEeHHs! B paMKaxX OTJIEIbHBIX YUYEOHBIX KypcOB: B 5 - 6
KJlaccax - kypca "Maremaruka", B 7 - 9 knaccax - kypcos "Anreopa", "['eomerpus",
"BeposTHOCTB U cTaTUCTUKA".

146.4. ®enepanbHas  padouas  nporpamMma  y4yeOHOro  Kypca
"MaremaTuka' B 5 - 6 Kj1accax (1aJjiee COOTBETCTBEHHO - IPOrpaMmMa y4e0Horo
Kypca ""MaremaTuka'', yueOHbIil Kypc).

146.4.1. IlogscauTenpHas 3ammcka.

146.4.1.1. IlpuoputeTHbIMU LENAMH OOyYEHHs] MaTeMaruke B 5 - 6 Kiaccax



SABJIAIOTCA:

npopokeHre (GOpMUPOBAHUS OCHOBHBIX MaTEeMAaTHUYECKUX MOHATUN (YHUCIIO,
BEJIMUMHA, TeoMeTpuyeckas (Qurypa), oOecrneurBalomUX PEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMaTHYECKOro 00pa30BaHMs 00y4arouXcs;

pPa3BUTHE WHTEUIEKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEN OOydaromumxcs,
NIO3HABATEJIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHNN, HHTEPECA K U3yUYEHUIO
MaTeMaTHKH;

IMOJABCACHUC 06y11a}0umxc;l Ha JOCTYIIHOM IJI1 HUX YPOBHC K OCO3HAHUIO
B3aUMOCBA3U MAaTCMATUKHU U OKPYKAIOIICIo MUpa,

dbopmMupoBaHUE (PYHKIMOHAIBHONM MaTeMaTHMYeCKOW I'pPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaT€MATUYECKHE OOBEKTHl B PEAIBbHBIX JKU3HEHHBIX CHUTyalUsX,
IIPUMEHATb OCBOCHHBIE YMEHUS JJI PEIICHUS PAKTUKO-OPUEHTUPOBAHHBIX 33134,
VMHTEPIPETUPOBATh MOJYYEHHBIE PE3yJbTarbl U OLICHUBATH WX HA COOTBETCTBHUE
IIPAKTUYECKON CUTYaLlUH.

146.4.1.2. OCHOBHBIE JIMHUU COJAEPHKAHUS Kypca MaTeEMATUKHU B S - 6 Kiaccax -
apudmMeTHIeCcKas U TeOMEeTpUUIECKasi, KOTOPbIE Pa3BUBAIOTCS MapaJljieIbHO, KaXK as
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBUCUMO OJIHA OT JIPYTOi, a
B TECHOM KOHTAaKT€ M B3aUMOJEUCTBUU. Takke B Kypce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 2JIEMEHTaMU ajre0pbl U OMKUCATEIbHON CTAaTHCTHKH.

146.4.1.3. H3yuenue apudMeTHUECKOrOo Marepuaiga Ha4MHACTCS CO
CUCTEMATH3aIlMi M Pa3BUTHUSl 3HAHWW O HATypalbHBIX YHUCIIAaX, TOJYyYEHHBIX Ha
ypOBHE HadaipbHOTO o00mero ooOpazoBanus. [Ipum >TOM COBEpIICHCTBOBAHUE
BBIYUCIIUTEILHON TEXHUKH M (OPMHUPOBAHUE HOBBIX TEOPETHUCCKUX 3HAHHM
COUYETAETCS C Pa3BUTHUEM BBIYMCIIMTEIBHON KYJIBTYPhI, B YACTHOCTH C OOyYCHHEM
IPOCTECUIITUM TIPHEMaM MPUKHUIKK U OIICHKU PE3y/IbTaTOB BRIUMCICHUN. M3yueHune
HaTypaJbHBIX YHCEN MPOAOIDKAETCS B 6 KiIacce 3HAKOMCTBOM C HAaYallbHBIMH
TOHATUSIMU TEOPUH JISTTUMOCTH.

146.4.1.4. Hauano u3y4yeHusi OOBIKHOBEHHBIX U JIECATUYHBIX APOOEi OTHECEHO
K 5 KJ1accy. DTO MEePBbIN ATall B OCBOCHUH JPOOEH, KOTIa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJIESIMHU, TIOHSATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
IpoOeil B MOMHOM O0bEeMe MPEANISCTBYET M3YUYCHHIO NECSITHYHBIX IpOoOei, 4To
LEJIeCO00pa3HO € TOYKU 3pPEHHUS JIOTMKH M3JIOKEHHUS YHUCIOBOM JIMHUM, KOrja
npaBujia ACHUCTBUM C IECATUYHBIMU APOOSIMU MOKHO OOOCHOBATH YK€ U3BECTHBIMU
JITOPUTMaMHU BBITIOJIHEHUS JIEUCTBUN C OOBIKHOBEHHBIMU JPOOSIMHU. 3HAKOMCTBO C



JECATUYHBIMU IPOOSIMHU PACIIMPUT BO3MOKHOCTH Il TIOHUMAaHUs 00y4aroIUMUCS
IIPUKJIATHOTO IIPUMEHEHUS HOBOW 3aIllUCH IIPU U3YYEHUU APYTUX IPEAMETOB U IIPU
PAKTUYECKOM MCHOJb30BaHUM. K 6 Kiaccy OTHECEH BTOpOM 3Tal B W3yYEHHUH
Opo0Oeil, Thae MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS WU
npeoOpa3oBaHusi JpoOed, OCBOEHUE HOBBIX BBIYUCIUTENBHBIX aAJITOPUTMOB,
OTTAYMBAHUE TEXHUKU BBIYMCICHUN, B TOM YHUCJIE 3HAYCHUM BBIPAKCHUM,
COJEpKAIMX U OOBIKHOBEHHbIEC, M JI€CATUYHBIE JApPOOU, YCTAHOBJIEHUE CBA3EH
MEX 1y HUMH, PACCMOTPEHHE IPUEMOB PEIlIeHHs 3a/1a4 Ha Jpoou. B Hayane 6 kiacca
IIPOUCXOINUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

146.4.1.5. OcoOEHHOCTBbIO HW3YYEHHS TOJIOKUTEIbHBIX W OTPUIIATEIHHBIX
YyuCell SIBJIAETCS TO, YTO OHU TAK)KE MOT'YT pacCMarpuBaThbCsi B HECKOJIBKO 3TanoB. B
6 kiacce B Hadalie u3yuyeHust Tembl "llonokuTenbHble U OTpULIATENbHBIE Yncia”
BbIJICTIACTCA moAaTreMa 'Llenble umcna', B pamMkax KOTOPOM 3HAKOMCTBO C
OTPHUIIATETILHBIMUA YUCIIAMU U ACHUCTBUSIMU C TIOJIOXKUTEIHHBIMU U OTPULIATEILHBIMU
YUCJIAMH MPOUCXOAUT Ha OCHOBE COJEP)KATEIBHOIO MOAXOAA. JTO MO3BOJIAET Ha
JOCTYITHOM YPOBHE TIIO3HAKOMHUTH OOYYalOIIUXCS TMPAKTHYECKH CO BCEMU
OCHOBHBIMU TOHSTUSMH TEMbI, B TOM 4YHCJIE W C TMpaBWIaMU 3HAKOB IMpH
BBITIOJTHEHUU apU(PMETHUECKUX NercTBUM. M3yueHne panroHaaIbHbIX YUCcen OyaeT
IPOJIOJDKEHO B Kypce airedpsl 7 Kiacca.

146.4.1.6. Ilpu oOy4yeHHM pEHIEHWIO TEKCTOBBIX 3adad B S5 - 6 Kiaccax
UCTIONB3YIOTCST  apudMeTndeckue  npuembl  pemieHus. [Ipu  orpabotke
BBIYHUCIIUTEIHLHBIX HABBIKOB B 5 - 6 KJIaccax pacCMaTpUBAIOTCSl TEKCTOBBIC 3aauu
CIEIyIONTUX BUIOB: 3aJa4d Ha JBWKCHHUE, HA YACTH, HAa TMOKYIIKH, Ha paboTy U
IPOU3BOUTEIIBHOCTD, Ha MPOIEHTHI, HA OTHOIICHHS U Tiporopiun. OO0ydaromuecs
3HAKOMSATCS C TPHEMaMH peIIeHUs 3a7ad MepedOopoM BO3MOXKHBIX BapHAHTOB,
ydarcsi paborarb ¢ wuHMOpMaIMe, mIpeacTtaBieHHOW B QopMe TabIuI WU
JarpaMM.

146.4.1.7. B mporpamme ydeOHOro kypca "Maremaruka" mpemycMOTPEHO
(GopmHupoBaHUE MPOMENEBTUUECKUX airedpanyeckux NpeacTtaBieHud. bykBa kak
CUMBOJI HEKOTOPOTO 4YHMCJIa B 3aBUCUMOCTH OT MaTr€MaTUYECKOr0 KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHas CHMBOJIMKA IIMPOKO HCHOJIb3YETCA MPEXIE
BCETO JJIS 3alIMCU OOIINX YTBEPKIAECHUH U TPEATIOKEHUN, (POPMYJI, B YACTHOCTH IS
BBIYMCJIEHUS TEOMETPUYECKUX BEJIMYMH, B KAUECTBE ''3aMECTUTENA" YUCIIA.

146.4.1.8. B mporpamme yudeOHOro kypca "Maremaruka" mpeacTaBieHa
HamIAHas TE€OMETpHUs, HaIpaBJICHHAs Ha pPa3BUTHE OOPA3HOIO MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300PAa3UTEIbHBIX YMEHUM. DTO BaXKHBIN 3TaIl



B M3y4YCHUU T€OMETPUHU, KOTOPBIM OCYIIECTBIISIETCS Ha HAIVIAAHO-IIPAKTUYECKOM
ypOBHE, ONHUpAETCs Ha HaIsiIHO-0Opa3HOE MbllUIeHHEe oOydarommxcs. bonbmas
pOJIb  OTBOAMTCA  NIPAKTUYECKOM  JIEATENBHOCTH,  OIBITY, OJKCIEPUMEHTY,
MozenupoBanuio. OOyyaroniecs: 3HaKOMSTCS C TeOMETPUYECKUMH (hUrypamu Ha
IUIOCKOCTH U B MPOCTPAHCTBE, C HUX MPOCTEHIIMMH KOH(PUIYpaUUsSIMH, ydarcs
nU300pakaTh WX Ha HEJIMHOBAaHHOM MW KJEeT4aroil Oymare, paccMaTpHUBarOT HUX
[IpOCTEUIINE CBOMCTBA. B mporecce u3ydeHHs HaAmIAJHOW T€OMETPUM 3HAHW,
HOJIYYEHHbIE OOYy4YalOIMMHUCS HA YpPOBHE HAuyaJbHOro O0OIIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

146.4.1.9. CommacHo yueOHOMYy TulaHy B S5 - 6 Klaccax H3ydaercs
MHTETPUPOBAHHBIN NpeameT "Maremaruka', KOTOpbI BKITI0OYaeT apru(METHIECKHMA
MaTepral U HANSIAHYI0 T€OMETPHUIO, a TAKXKE MPONENCBTHUYECKUE CBEACHUS W3
anreOpsbl, JIEMEHTHI JIOTUKHU U Hadalla ONUCATeIbHOW CTAaTUCTUKH.

146.4.1.10. OOmee YKUCIO YACOB, PEKOMEHIOBAHHBIX [UISI HW3YYECHHS
MareMatukH, - 340 gacoB: B 5 kiacce - 170 gacos (5 9acoB B HEEI0), B 6 Kjacce -
170 gacoB (5 yacoB B HEZIEIO).

146.4.2. Coneprxanue oOydeHHs B 5 Kiacce.
146.4.2.1. HarypanbHble 4ucia U HyJb.

HarypanbHoe uwmcno. Psng warypansubeix uucen. Ywucno 0. M3o0paxenue
HaTypaJbHbBIX YUCET TOYKAMH Ha KOOPJIUHATHOU (YMUCIOBOM) IPSIMOMA.

IlosuunonHass cuctema cuuciaeHus. Pumckas Hymepauuss Kak nOpuMmep
HETIO3ULIMOHHOM CHUCTEMBI CUMCIICHUS. [lecaTuUHas cucTemMa CUUCIICHMUS.

CpaBHEHHE HATypaJbHBIX YKCEJ, CPAaBHEHUE HATYpPAJbHBIX UUCEN C HYJEM.
Crnoco0bl cpaBHeHUs. OKpyTIIEHHE HATypajJbHbBIX YUCE].

CioxeHne HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS MPU CIOKEHUU. Brruntanue
KaK JeicTBue, 00paTHOE CIOKEHUIO. YMHOKEHHE HaTypaJIbHbIX YUCEJ, CBOMCTBA
HYJISl ¥ €IMHULIBI TPU YMHOXKEHUU. JleieHne Kak JIecTBIE, 00paTHOE YMHOKECHHIO.
KommonenTsl  nelicTBui, CBs3b  Mexay HuMmH. [IpoBepka  pesynsrara
apudmeTndyeckoro naencTus. [lepemecTuTenbHOE U COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUST U YMHOXEHHS, pPACHpPENeNIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonws3oBanue OykB Jij1si 0003HAUYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aMKUCHU
CBOMCTB apu(PMETUUECKUX JACHUCTBUM.



Jlenutenu W KpaTHbIE 4YHCIA, pa3loKeHWe Ha MHoxutTenu. IIpocteie u
coctaBHble uncia. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCcTaTKoM.

CreneHb ¢ HaTypalibHBIM IIOKa3arejleM. 3aluch YHC]Ia B BUAE CYMMBI
pa3psAIHBIX CIAaracMbIX.

UucnoBoe BbIpakeHHE. BBIYMCIEHUME 3HAYEHUM YHCIOBBIX BBIPAXKEHUN,
NOPSIAOK  BBIIOJIHEHUS — JeWcTBHM.  Mcmonp30oBaHME  NPU  BBIYMCICHHUAX
NEPEMECTUTEIBHOTO U COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIOXKEHHUS U
YMHOXEHHUS, PACIPEACIIUTEILHOIO CBOMCTBA YMHOKEHHS.

146.4.2.2. JIpo6mu.

[IpencraBnenne o JpoOM  Kak CIocoOe 3almucyd  YacTH  BEJTWYUHBIL.
OO6bikHOBEeHHBIE MpoOu. [IpaBriibHBIC U HEMTpaBWIbHBIE IpoOu. CMeranHas Apoob,
MpeACTaBICHUE CMEIIAaHHOW JIpoOM B BUJE HEMPaBUIBLHOW APOOU U BBIICICHHE
IEJION YacTu 4Mciia U3 HempaBHIbHOUM apoOu. M3o0paxkenue apobeit ToukamMu Ha
yuca0BoM npsimoii. OcHOBHOE CBOMCTBO Apoou. Cokparnienue apoodeit. [IpuBenenue
npoOu K HOBOMY 3HaMeHarelnto. CpaBHeHHE ApoOei.

CrnoxxeHue W BbIUMTAHHUE JApoOed. YMHOXKEHUE U JeieHue JpoOeid, B3auMHO-
obpatHbie 1poou. HaxoxkaeHue 4acTu 1eI0T0 | IEJI0T0 MO0 €T0 YaCTH.

Hecsatuunas 3anuch ApooOeit. IlpencraBineHue aecATUUYHONW IpoOUW B BHJC
00bIkHOBEeHHOU. M300paskeHne NeCSITHUHBIX APOOEH TOUKaMU Ha YNCITIOBOU MPSIMOM.
CpaBHeHHE JIECITUIHBIX JPOOEH.

Apudmerndeckne JEHCTBUS ¢ JIECATHYHBIMH JApoOsimu.  OKpyIyieHHe
JECSATHYHBIX ApOOeHi.

146.4.2.3. Pemnenne TeKCTOBEIX 3aad.

Pemenne TekcToBbIX 3amady  apudmerhyeckum  crocobom.  Pemenue
JOrMYecKuX 3ajad. Pemenue 3amad mepeOopoM BceX BO3MOXKHBIX BAPUAHTOB.
Vcnonp30BaHue NpuU pELICHUH 33134 TaOJIUI U CXEM.

Pemienue 3apmau, copep:Kamuyx 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIUYUHBL:
CKOPOCTb, BpEMsl, pacCTOsIHME, 1€HAa, KOJIMYECTBO, CTOMMOCTb. EIWHULIBI
U3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSHUS, BPEMEHU, CKOPOCTH. CBS3h MEXKTY
€IUHULIAMA U3MEPECHUS KaXJ0M BEIIMYHNHBI.

Pemenue oCHOBHBIX 337ja4 Ha APOOH.



[IpencraBrnenue qJaHHBIX B BUJIE TAOJHII, CTOJIOUATHIX TAArPaMM.
146.4.2.4. HarnsigHas reoMeTpusl.

Harnsnaeie npeacrasnenus o Gpurypax Ha MIOCKOCTH: TOYKa, IPSIMasi, OTPE30K,
Jyd, yTOJI, JOMaHasi, MHOTOYT'OJIbHHUK, OKPYKHOCTb, KpyT. Yroiu. [Ipsmoi, ocTpsii,
TYyHOU U pa3BEPHYTHIN YIIIBIL.

I[J'II/IHa OTpE3Ka, MCTPUICCKUC CAWMHHIIbI AJIHNHBI. I[J'II/IHa HOMaHOﬁ, ICpuMeETp
MHOTI'OYT'OJIbHHUKA. I/ISMepeHI/IC H ITOCTPOCHUC YITIOB C IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsigneie npeacraBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
PsIMOYTOJIbHUK, KBAJIpat, TPEYrOJIbHUK, O PABEHCTBE PUTYD.

N3o06paxxenue ¢uryp, B ToM uuciae Ha kierdarod Oymare. [loctpoenue
KOH(UTyparuii U3 4acTed MpsMo, OKPY>KHOCTA Ha HETWHOBAHHOW W KJIETYATOU
Oymare. Mcnonp30BaHme CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIBHIKA, KBAIpara.

[[nomans OPSIMOYTOJIbBHMKA W MHOIOYTOJIBHHKOB, COCTAaBJIEHHBIX U3
OPSIMOYTOJIBHUKOB, B TOM 4uCle (Uryp, M300paKEHHBIX Ha KieTyarod Oymare.
EnvHuLBI U3MEPEHUS TUIOLIAIN.

Harnsiaaeie npeacTaBieHusi 0 TPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIH
napajenenunen, — kKy0,  MHororpaHHuku. — M3o0pakeHue  mpocTedmmx
MHOTOTpaHHUKOB. Pa3Beprku kyb6a u mapamnenenunena. Co3mpaHue Mojeneu
MHOTOI'PaHHUKOB (K3 Oymaru, IpoBOJIOKH, IJIACTHIIMHA U IPYTHX MarepuaioB).

O0beM MPSAMOYTONBHOTO Mapajuieenurnena, Kyda. EauHUIBI H3MepeHus
o0beMa.

146.4.3. Conep-xanue o0ydeHus B 6 Kiacce.
146.4.3.1. HarypanbHble yucna.

ApudpmMernueckue ACUCTBUS C MHOTO3HAYHBIMM HAaTypaJbHBIMU YHUCIAMH.
UucrioBble  BBIPAKEHHUS, TMOPSJAOK  JACHCTBUM,  HCIIOJNBb30BaHUE  CKOOOK.
Hcnonb30Banue 1Ipy BEIYUCICHUAX IEPEMECTUTEIIBHOIO U COYETATEIBHOTO CBOMCTB
CJIOKEHUS M1 YMHOKEHUS, PACIIPEIECIIUTEIBHOIO CBOMCTBA yMHOXEHUA. OKpyIIIeHHE
HaTypaJIbHBIX YUCEIL.

Jlenutenu U KpaTHbIE YUCIIa, HAMOONBIINN OOIINN ETUTENIh U HaUMEHBIIIEEe
oOuiee kparHoe. JlenMMocTh CyMMBI M IPOU3BeeHUs. JleeHre ¢ 0CTaTKOM.

146.4.3.2. JIpo6u.



OOBIKHOBEHHAs1 ApOOb, OCHOBHOE CBOWMCTBO JPOOM, COKpAIlICHHE ApOOCH.
CpaBHeHMe U ynopsiouuBaHue apobeii. Pelenue 3ai1a4 Ha HaXOXKJIEHUE YacTU OT
[EJIOT0 M LeJOoro mo ero yactu. Jl[poOHOe YHMCIO Kak pe3ynbTar AeieHUs.
[IpencraBiienne AeCITUYHON IPOOU B BUJE OOBIKHOBEHHOU APOOH M BOZMOKHOCTD
Ipe/ICTaBlIeHUs OOBIKHOBEHHOM JApoOU B BUJE JecATUUHOM. [lecsiTuunble npodu u
MeTpudeckas cucreMa Mep. Apudmerndeckne eMCTBUS U YUCIOBBIE BRIPAKEHUS C
OOBIKHOBEHHBIMH H JIECATUIHBIMH JAPOOSMHU.

Otnomienue. Jlenenue B JaHHOM OTHOIICHWH. MacmTab, mTponopius.
[IpuMeneHue mponopunii MpU pEelICHUH 3aay.

[Tonsitne mpoueHTa. BeruuciieHue nporeHTa OT BEIMYUHBI U BEJIMYUHBI 110 €€
IPOICHTY. BhIpa)keHrne MPOIEHTOB JIECATHYHBIMHU JpoOsmu. Pemienuwe 3amad Ha
MPOLICHTHI. BeIpakxeHre OTHOIIEHUST BEJTUYHMH B IPOLICHTAX.

146.4.3.3. IlomokUTEIBHBIE U OTPULIATEIIBHBIE YHCIIA.

[lonoxurenpHble W OTpULAaTeNbHble uyncia. Llenpie uncma. Monynp 4wncia,
reoMeTpudecKass MHTEpIpeTanuss MoOIyias uucina. HM3o0paxkeHue ducen Ha
KOOpAMHATHOW  mpsAMor.  YucnoBele  npomexyTku. CpaBHEHME  YHCEIL
Apudmernueckue NEHUCTBUS C MOJIOKUTENbHBIMU U OTPULIATEILHBIMU YU CIIAMHU.

[IpsimoyronbHasi cucteMa KOOpAWHAT Ha MIOCKOCTH. KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek U Guryp Ha KOOPAMHATHOM
MJIOCKOCTH.

146.4.3.4. bykBeHHbIE BbIpaKCHUS.

[IpumeHeHue OyKB JUIs 3alIMCH MAaTEMaTHYECKUX BBIPAXKEHUN U MPEIOKESHUIA.
CpoiictBa apu(MeTnyecKux JeWcTBUN. ByKBEHHBIE BBIpAXKEHUS U UYHCIOBBIE
NOJICTAHOBKH. DyKBEHHBIE PABEHCTBA, HAXOXKJICHHE HEHU3BECTHOIO KOMIIOHEHTA.
®opmyibl, HOpMyIIbI IEpUMETPa U IIIOMIAAN MPSIMOYTOIbHUKA, KBajpara, oobeMa
napasulieJenunesa u Kyoa.

146.4.3.5. Pemienne TeKCTOBBIX 3a/1a4.

Pemenne TekcToBhIX 3amad  apudmerhyeckum  crocobom.  Perenue
JoTuYecKuX 3anad. Permenue 3aqad nepebopoM Bcex BOZMOKHBIX BAPUAHTOB.

Pemenne 3amad, copep:KaluxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYUHBI:
CKOPOCTb, BpeMsl, paccrosiHue, IIeHa, KOJINYECTBO, CTOMMOCTD,
MPOU3BOAUTEIILHOCTh, BpeMsi, 00beM paboThl. EAMHUIIEI W3MEpeHUus: MaccChl,



CTOMMOCTH, PACCTOSIHUSI, BPEMEHU, CKOPOCTHU. CBSA3b MEXKTy €IMHUIIAMHU U3MEPEHUS
KaKJIOM BETUYNHEIL.

Pemienue 3a/1a4, CBA3aHHbIX C OTHOIICHHUCM, IIPOIMOPLHHNOHAIIBHOCTBIO BCJIMYHWH,
IMpoOCHTaMHu; pCIICHUC OCHOBHLIX 3a/1a4 Ha I[pO6I/I W IPOLCHTHI.

OuneHka M MNpUKHIKA, OKpyrieHue pesynbrara. CocraBiieHHE OyKBEHHBIX
BBIPAYKCHUH 110 YCIIOBUIO 3aJa4H.

[IpenacraBnenue AaHHBIX C TMOMOIIBIO Tabmuil W jguarpamm. CrosOuarbie
JTMarpaMMbl: YTEHUE U TTOCTpoeHre. UTeHHe KPyTroBhIX JHarpaMM.

146.4.3.6. HarnsiiHas reoMeTpus.

Harnsigaeie npencrasieHus o purypax Ha miIOCKOCTH: TOYKa, MPsSMasi, OTPE30K,
Jay4, YroJ, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYIOJbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOE pacronoxkeHue IByX NPSMBIX Ha IUIOCKOCTH, IapalIeIbHbIE
npsIMbIE, TIEPIIEHAMKYJSIPHBIE NpsMble. V3MepeHue pacCTOSHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH A0 MPSMOU, JIMHA MapLIPyTa HA KBAJIPATHOU CETKE.

N3mepeHne W NOCTPOEHHE YIVIOB C IIOMOINIBIO TpaHcnopTupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIMN, MPSIMOYTOJIBHBIM, TYyHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUM. YeThlpexyrojlbHUK, IPUMEPBI
YETBIPEXYTOJBHUKOB. [IpAMOYTroIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yoIoB, auaroHanei. M3oOpakeHne reoMeTpuyecknx (UTyp Ha HEIMHOBAHHOU
Oymare C WCIOIb30BAaHUEM LUPKYIsl, JHUHEWKH, YTOJbHHMKA, TPAHCHIOPTHPA.
[TocTpoenus Ha kieTdaToil Oymare.

[lepumerp MHoroyronbHuka. IloHatue tuiomaaun GUrypbl, €IMHMIIBI
u3Mepenus mionaau. [pubamkenHoe uaMepenue mioniaau Guryp, B TOM YUCIIE Ha
KBajipaTHOM cerke. [IpuOnkeHHOe H3MEpeHHe JIMHBI OKPYXHOCTH, IUIOLIAAH

Kpyra.
CummeTpusi: LIEeHTpaJlbHasA, 0CEBasl U 3€pKajlbHasi CHMMETPUHU.
[TocTpoeHnne cUMMETPUYHBIX (DUTYD.

Harnsinneie mpencTaBieHus O MPOCTPAHCTBEHHBIX (GUTypax: Mapajlieenure],
kyO, mpu3ma, TUpamMuga, KOHyC, IWmMHApP, map u cdepa. M3obpaxeHue
IPOCTPAaHCTBEHHBIX (Guryp. IIpumepsl pa3BepTOK MHOTOTPaHHUKOB, IWJIMHIpA U
koHyca. Co3aHue Mojeneil mpocTpaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,



IJIACTUJIMHA U JPYTUX Marepualion).

[Tonsite oObeMa, eAWHMIBI H3MEpeHUs oObeMa. OO0bEeM MPSMOYTOILHOTO
napaienenunena, Kyoa.

146.4.4. TlpenMeTHble pe3yabTaTbl OCBOEHHUS MHPOrpaMMbl y4eOHOTO Kypca
"Maremaruka'.

146.4.4.1. [IpenmeTHbBIE pe3yNbTaThl OCBOCHHS TPOrpaMMbl YUEOHOTO Kypca K
KOHIly 00y4eHus B 5 KJlacce.

146.4.4.1.1. Yucia ¥ BBIYUCIECHUS.

[lonumatre u IMpaBHUJIBHO y1'[0Tpe6JIHTI> TCPMHHBI, CBA3aHHBIC C HATYPAJIbHBIMHU
qucCjiaMu, OOBIKHOBEHHBIMH U ACCATHNYHBIMUA IIpO6$IMI/I.

CpaBHuBaTh M yHOPANOYMBATH HATypajbHbIE YHWCIA, CpPaBHUBATH B
MPOCTEUIINX CITy4asiX OOBIKHOBEHHBIC TPOOH, TECATUIHBIC APOOH.

CooTHOCUTH  TOYKY Ha  KOOpAMHATHOW  (YMCIOBOM)  mpsMoil  C
COOTBETCTBYIOIIMUM €M YHMCIOM M HM300pakaTh HATypaJIbHbIE YHCIA TOYKAMHU Ha
KOOPAWMHATHOM (YUCIIOBOM) MIPSIMOM.

Breinmonusate apudmMeTnueckue JEWCTBUS C HATypaJIbHBIMH UHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMH B MPOCTEUIIUX CIIydasiX.

BBIMOTHATE MPOBEPKY, IPUKHUJIKY pe3y/IbTaTa BEIYHCICHUH.
OKpyTIsaTh HaTypaJlbHBIC YHCIA.
146.4.4.1.2. Peliearie TEKCTOBBIX 3a/1a4.

Pemate TekcTOBbIE 3amaund apuPMETUUECKHM CIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOI'O0 KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BAPUAHTOB.

Pemarsp 3ala4i, coAcpKamue 3aBUCUMOCTH, CBA3SBIBAIOIIHUC BCIWYHHBI:
CKOpPOCTb, BpEMs, paCCTOAHHUC, LICHA, KOJIMYCCTBO, CTOUMOCTD.

Hcnonws3oBaTh KpaTKue 3alMCH, CXEMBbI, TaOJIUIIbI, 0003HAYCHUS TIPU PEIICHUN
3a/1ad4.

[Tonp30BaThCsi OCHOBHBIMU CAMHHUIOAMHU U3MCPCHUA: ICHBI, MACChI, PACCTOSHMA,
BPCMCHH, CKOPOCTH, BbIPpaXXaTb OAHU CAWHHUIbI BCIIMINHEBI YCPC3 APYTUC.

W3Bnekarb, aHAIM3UPOBATH, OICHWBATh WH(OPMAIIMIO, MPEACTABICHHYIO B



TabIuIile, Ha CTOIOYATON AUarpaMmme, MHTEPIPETUPOBATh MPEACTABICHHbBIC TAHHbIC,
VICIIOJIb30BATh JIAHHBIE IIPU PELICHUH 3a/1a4.

146.4.4.1.3. HarnisinHast reoMeTpus.

Ilonb30BaTbCsl TEOMETPUUECKAMH NMOHATHAMU: TOYKA, MpsMasi, OTPE3OK, JIyd,
yTOJI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpyBOIUTH MHpUMEpPHl OOBEKTOB OKpPYKAIOUIET0 MHpa, HUMEIUMX (opMy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonp30Barh TEPMUHOIOTHIO, CBA3AHHYKO C yIIAaMU: BEPIUMHA, CTOPOHA; C
MHOTOYI'OJIbHUKAMU: yIOJl, BEPIIMHA, CTOPOHA, JIMAaroHajb, C OKPYKHOCTBIO:
pannyc, 1uameTp, UEeHTP.

N300paxkaTe H3ydeHHbIE TIeoMeTpHUYecKhe (GUIypbl Ha HEJIWHOBAaHHOW U
KJIETYaTON OyMare ¢ MOMOILBIO HUPKYJIS U JIMHEUKH.

HaXO,Z[I/ITB JJIMHBI OTPE3KOB HCIMOCPCACTBECHHBIM H3MCPCHHUCM C IMOMOIIBLIO
HHHCﬁKH, CTPOUTH OTPEC3KHU BaHaHHOﬁ JJIUHBI; CTPOUTH OKPYKHOCTbH 3aJJaHHOTIO

panuyca.

Hcnonbs30BaThk CBOMCTBA CTOPOH M YITIOB IIPAMOYTOJIbHUKA, KBaApaTa IS UX
IMOCTPOCHUA, BBIYUCIICHUA TIJIOIIaAN U IICPUMCTpaA.

Beluncnare mepuMmeTp HW IUIONIAAL KBajapara, IPSMOYTOJbHHKA, (QUTYD,
COCTAaBJICHHBIX M3 TPSIMOYTOJIBHHUKOB, B TOM 4YHCie (uryp, n300paXeHHBIX Ha
KJIeT4aTron Oymare.

[Tonp30BaTbCsi OCHOBHBIMH MCTPHUYCCKHMMHU CAWMHHUIAMHW HM3MCPCHUSA AJIMHBI,
IJiomaaun; BbIpaKarb OAHHU CAMHUIBI BEJIMUWHBI YCPEC3 APYTrUc.

Pacno3naBare napasnienenumnen, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo, rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Tapajuliesienunesaa, Kyoa.

Beraucisate o0beM KY6a, mapajuiCjicuuicaa 10 3adaJJdHHBIM H3MCPCHUAM,
IMOJIB30BATLCA CANMHHUIIAMHA U3MCPCHUA oOBeMa.

Pemiate HecoxHbIC 3a/la4u Ha MH3MCPCHUC TI'COMCTPUYCCKHUX BCINYHUH B
IMPAKTHYCCKUX CUTYAallUAX.

146.4.4.2. IlpenMeTHBIE pe3ylIbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca K
KOHIly oOyueHus B 6 Kiacce.



146.4.4.2.1. Yucia v BEIYUCIEHUS.

3HaThb U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAaMH YUCEN U
crioco0aMu UX 3aIUCH, TIEPEXOAUTD (€CITU 3TO BOZMOXKHO) OT OJJHOU (POPMBI 3ammucH
4yuclia K Jpyrou.

CpaBHI/IBaTB " ynopsaaouuMBarb HOCJIbIC 49KCJia, OOBIKHOBECHHBIE M JACCATUYHBIC
I[pO6I/I, CpaBHUBATb YHUCJIa OAHOI'O Y PA3HbLIX 3HAKOB.

BI)IHOJIHSITB, coucCTasa YCTHBIC W IIMCbMCHHBIC IIPHUCMBI, apI/I(i)MeTI/I‘ICCKI/Ie
I[CﬁCTBHH C HAaTypaJIbHBIMU U OCJIIBIMU YHUCJIaMH, OOBIKHOBEHHBIMU U ACCATNYHBIMHA
I[pO6ﬂMI/I, IMOJIOKUTCIIBHBIMUA U OTPpUIATCIbHBIMU YU CJIaMHU.

BpIuncisaTh 3HaYEHUS YUCIOBBIX BBIPAXKEHUN, BBITIOJIHATD IPUKUJIKY U OLIEHKY
pe3ysibTara BBIYUCICHUN, BBITIONHITH MTPEOOPA30BaHUS YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JTCUCTBHM.

CoOTHOCUTB TOUKY Ha KOOPIAMHATHOU IPSIMOM € COOTBETCTBYIOLIUM €1 YHCIIOM
¥ U300pa)kaTh YKCa TOYKAMU Ha KOOPJIMHATHOM MPSMOM, HAXOJUTh MOIYJb YHCTIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJILHOW CHCTEME KOOPAMHAT C KOOpJIWHATAMHU
3TOH TOYKH.

OprrJ'IfITB OCJIBIC YUCJIa WM AOCCATHYHBLIC I[pO6I/I, HaXOIUTb HpI/I6J'II/I)KCHI/I$I
YHUCCII.

146.4.4.2.2. YncnoBbie 1 OyKBEHHBIE BBIPAKEHUS.

[Tonumatre n yrIOTpe6J'I$ITB TCPMHHBI, CBA3daHHBIC C 3alIMChIO CTCIICHHU 4YHCIIA,
HaXOJUTb KBaJpaT H KY6 4qucCiia, BbIYUCIIATH 3HAYCHHA YHCIIOBBIX Bpra)KeHHﬁ,
COoACPpKAINX CTCIICHU.

ITonp3oBarbCs IMpHU3HAKaMU ACIIMMOCTH, PACKIIAAbIBATb HATYPAJIbHBIC YKMCJIa Ha
IMPOCTBIC MHOKHUTCIIN.

[Tone30BarbCs MaCH_ITa6OM, COCTAaBJIATH IIPOIIOPIHHUH U OTHOLICHUS.

Hcnonb30Barh OyKBbI JijIsl 000O3HAUEHUS YMCEN MPH 3alMCH MAaTEeMaTHUECKHX
BBIPAKCHHIA, COCTABIISITh OYKBEHHBIE BBIPAXCHHUS U (DOPMYJIIBI, HAXOAUTH 3HAUCHUS
OyKBEHHBIX  BBIPQKCHHI, OCYIICCTBIISAS  HEOOXOMUMBIC  TOJICTAHOBKH |
npeoOpa3oBaHUAI.

Haxonuts HEeN3BECTHBIN KOMIIOHEHT PABEHCTBA.



146.4.4.2.3. PelieHre TEKCTOBBIX 3aJ1a4.
PemaTs MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a9H apU(PMETHISCKUM CIIOCOOOM.

Pemats 3aJ1a4u, CBA3AHHBIC C OTHOIMICHUCM, TPOIIOPIMOHAJIBbHOCTHIO BEJIINYNH,
IIpOOCHTaMHU, PCUIATb TPH OCHOBHLIC 3a/Ia49H Ha ,Z[pO6I/I H IIPOLICHTHI.

Pemare 3amaum, cojaeprKaiide 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BpeMs, paccTosiHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTh, BpeMsi, 00beMa padoOThl, HCHONB3YS apuMeTUYECKUe
NEUCTBUS,  OLEHKY, TMPUKUJIKY, I[IOJIb30BaTbCS  €IUHUIAMU  H3MEpPEHUSs
COOTBETCTBYIOIIUX BEJIIUYHUH.

CocraBnsaTh OyKBEHHBIE BHIPAKEHHS 110 YCIOBUIO 3a7a4H.

W3Bnekars wHGOpMAIMIO, TPEACTABICHHYI0 B TaONMUIAX, Ha JIHMHEHHOM,
CTOJIOUATON WJIM KPYroBOW aMarpaMmax, HHTEPIPETUPOBATH MPEACTABICHHbBIC
JAHHBIE, UCITOJIB30BaTh JAHHBIE TPU PELICHHUH 33a]1a4.

[IpencraBiaTe MHPOPMALUIO C MOMOIIBIO TAONHI], JTUHEHHON W CTOJIOUATON
JarpaMM.

146.4.4.2.4. Harnsignast reoMetpus.

[IpuBomUTH MHpUMEpPHI OOBEKTOB OKpPYKAIOUIETO MHpa, HUMEIOHUX G(opMy
U3YYCHHBIX T€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N3006paxkath ¢ TOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA HA HEJTMHOBAHHOM
M KiIeT4aroii Oymare U3yYeHHbIE IUIOCKHE Te€OMETpUYecKue QUrypbl u
KOH(QUTypaium, CAMMETPHYHBIE (PUTYPBI.

[Tonb30BaTbCsi TEOMETPUUECKUMU MOHATUAMU: PABEHCTBO (DUTYP, CHMMETPUS,
UCIIOJIB30BATh TEPMHUHOJIOTHIO, CBA3AHHYIO0 C CHMMETPHUEN: OCh CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauThs BeIMUMHBI YITIOB U3MEPEHUEM C TOMOILBIO TPAHCIIOPTUPA, CTPOUTD
yIVIbl 3aJJaHHOW BEJIMYMHBI, 10JIb30BATHCS MPU PELICHUM 3a1a4 I'pajyCHOU Mepou
YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOU YIJIBL.

Brraucnsars JJINHY HOMaHOﬁ, INEPpUMCTP MHOT'OYI'OJIbHUKA, I10JIb30BATHCA
CAMHHULIAMH U3MCPCHUA NJIMHBI, BBIPpAXKATh OAHW CAUHUIBI U3MCPCHHUA TJIMHBI YCPE3

IpyTHe.



Haxonuts, uCnonp3ys 4epTeKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEXIY JABYMs
TOYKaMH, OT TOYKH JI0 IIPSMOM, JUIMHY ITyTH HA KBaAPATHOU CETKE.

Bbruncnate mimomans  (QULyp, COCTAaBIEHHBIX M3  MPSAMOYTOJIBHHUKOB,
UCIIOJIb30BaTh pa3OMeHNEe Ha MPSMOYTOJIbHUKY, HA PaBHbIE (PUTYPBI, TOCTPAUBAHUE
JI0 TIPSIMOYTOJIbHHKA, TIOJIb30BAaThCs OCHOBHBIMHU €IMHULIAMYU U3MEPEHNS TUIOIIAH,
BBIpakKaTh OJHU €AVNHULIBI U3MEPEHUS TUIOIIAN YepE3 APYTHE.

Pacno3naBare Ha MoOJENSIX M M300paKEHUSIX MHUPAMUIy, KOHYC, LUUIUHAP,
UCI0JIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, IpaHb, OCHOBaHUE, Pa3BEPTKa.

N306pakath Ha KJeT4aroi Oymare mpsMOYyToJIbHBIN apaiieenune.

Boruucisate 00beM MpsSMOYTOJIBHOTO MapajuieNienumnena, Kyda, moiab30BaThCs
OCHOBHBIMH €IMHUIIAMU U3MEpPEHUs 00beMa.

Pemate HecIOXHBIC 3aJa4 Ha HaxXO0XIACHHC TI'COMCTPHYCCKHX BCINMYMH B
IMPAKTUICCKUX CUTyallUusX.

146.5. ®enepanbHas padoyasi mporpamma y4eOHoro kypca "Auareopa' B 7
- 9 ks1accax (xaJiee COOTBETCTBEHHO - MporpamMmMa y4e0Horo kypca "'Aureopa',
yu4eOHBIil KypcC).

146.5.1. IloscHuTenpHad 3aI1MCKa.

146.5.1.1. Anrebpa siBisieTCS OIHUM M3 OTMIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0pa3oBaHMs: OHA OOeceuynBaeT U3yueHUe APYTruX AUCUUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK M TyMaHUTAapHOTO IIMKJIOB, €€ OCBOCHHME HEOOXOJUMO IS
IpOIOJKEHHUsST 00pa30BaHMsI U B TIOBCETHEBHOM *Xu3HU. Pa3BuTHe y oOyyaroniuxcs
HAyYHBIX TMPEICTABICHUA O TPOUCXOKACHUA W CYIIHOCTH anre0pandecKux
abcTpakiuii, crnocode oTpakKeHUsl MAaTEMaTUYECKOM HAyKOU SIBIEHUI U MTPOLIECCOB B
npupoie W O00IIecTBe, POIU MAaTeMAaTUYECKOTO MOACITUPOBAaHUS B HAayYHOM
MO3HAHUHU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
U KaueCTB MBIILICHUS, HEOOXOAUMBIX JJIS aJlanTallid B COBPEMEHHOM IU(POBOM
obmiectBe. M3yuenue anreOppl oOecreunBaeT pa3BUTHUE YMEHUS HaOIIOIaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTUUHOCTH MBINLJICHUS,
CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUSI W BBIBOJHI,
dopmynupoBats yTBepxkAcHUI. OCBOEHUE Kypca anreOpbl 00ecIeynBacT pa3BUTHE
JOTHYECKOTO MBIIUICHUsI OOydYalolUXCsA: OHW HCIONB3YIOT JACAYKTHBHBIE U
WHIYKTUBHBIE PACCYXICHHS, 0000IICHNE U KOHKPETH3AINI0, aOCTparupoBaHue H
anajgoruto. OOyueHue  ainreOpe  TpeamnoyiaraeT  3HAUUTENBHBIM  00BbeM



CaMOCTOSITEIIbHOM ACATCIIPHOCTHU o6yqa}01u1/1xc;1, IIO3TOMY CaMOCTOATCIBHOC
PCHICHUC 3a1a4 ABJISICTCA peanmauneﬁ ACATCIIbHOCTHOI'O IIPUHIIMIIA O6y‘—ICHI/I$I.

146.5.1.2. B cTpykrype mnporpammbl ydeOHOro Kypca "Amnrebpa" mis
OCHOBHOTO OO0HIEro 0Opa3oBaHMs OCHOBHOE MECTO 3aHUMAIOT COAEPKaTeIbHO-
MeToauueckue auHuM: "Yucna u Beluucienus", "Anredpanueckue BbIpaxkeHus',
"VpaBHenuss u HepaBeHcTBa', "®yHkumun'. Kaxpas w3 3TUX COAEpIKATEIBHO-
METOJMYECKUX JIMHUNA pPa3BUBAETCS Ha MPOTSKEHUU TpPEX JIET U3YHYEeHHs Kypca,
B3aMMOJICHCTBYS C JIPYIMMH €ro JuHUAMH. B Xone u3yueHus ydyeOHOro Kypca
oOyJaromumMcst TPUXOTUTCS JIOTHUYECKU PACCYkAaTh, HCIONb30BaTh TEOPETUKO-
MHO>KE€CTBEHHBIN 53bIK. B CBA3U ¢ ATUM B mporpamMmmy yueOHOro Kypca "Amnreopa”
BKJIFOUEHBI HEKOTOPBIE OCHOBBI JIOTMKH, IPEJICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKoro o0O0pa3oBaHUSI M CHOCOOCTBYIOLIME OBJIAJICHUIO
00yyYaromuMucs OCHOB YHUBEPCAIBHOIO MaTeMaTn4yecKoro A3bIKA.
ConepxarenbHOM M CTPYKTYPHOM OCOOEHHOCTHIO yueOHOTO Kypca "AmnreOpa"
ABJISIETCS] €r0 MHTETPUPOBAHHBIN XapaKTep.

146.5.1.3. Conepxxanue nuHuM "Uucna v BEIYUCICHUSA' CIY>KUT OCHOBOM ISt
JaJIbHEHMIIEer0 U3y4yeHUs MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOydYaroIIMXCS
JIOTUYECKOTO MBIIIUICHUSI, OPMUPOBAHUIO YMEHHUS TOJIH30BATHCSl AIrOPUTMAMU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIE HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBA3aHO C pAIMOHAJIHHBIMH W HWPPANMOHAIBHBIMU YHUCIAMH, (OPMUPOBAHUEM
IPEJICTABIECHUI O IEHCTBUTEIBLHOM YHUCIIE. 3aBEPIIEHUE OCBOCHUSI YHCIIOBOM JTMHUI
OTHECEHO K cpeHEMY 00111eMy 00pa30BaHUIO.

146.5.1.4. Conepxxanue nByX anreOpanyeckux JUHUNA - "AnreOpamyeckue
BbIpakeHUs" U '"YpaBHEHUST U HEpaBeHCTBA" crocoOCTByeT (OPMUPOBAHUIO Y
oOyyaromuxcsi MaTeMaTH4eCcKoro ammapara, HeoOXOIMMOro Jisi PelIeHUs 3aaad
MaTeMaTUKH, CMEXKHBIX IPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha
yYpOBHE OCHOBHOTO OOIIIET0 00pa30BaHus y4eOHBIN MaTepual rpyinupyeTcs BOKPYT
palMOHANIBHBIX BhIpAKEHUN. AJredpa JIeMOHCTPUPYET 3HAUCHHE MATEMaTHKU Kak
A3bIKa NI TOCTPOECHUS MAaT€MATUYECKUX MOJAENIEH, ONMCAaHUs IIPOLIECCOB H
ABJIEHUH peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOAIT TakKe AajbHEHIIee
pa3BUTHE AJITOPUTMHYECKOIO MBILUIEHUS, HEOOXOIAMMOIo, B YacTHOCTH, s
OCBOEHHUS Kypca HWH(OpPMATUKH, M OBJIAJICHUE HAaBbIKAMH JI€TyKTUBHBIX
paccyxneHuil. IlpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaKeHHUsI, CIIOCOOHOCTEN K MaTeMaTu4eCKOMY TBOPUECTBY.

146.5.1.5. Conepxanne (HyHKIIMOHAIBHO-TpaPUUISCKON JTUHUN HAIEJICHO Ha



NoJTydeHre 00y4JaroIMUMHKCS 3HAHUHN 0 (QYHKIIHUSIX KaK BAKHEHIIIEH MaTeMaTH4YeCKOM
MOJIEJIH JIJIsSi ONTUCAHUS M MCCIIEOBAaHUSI Pa3HOOOPa3HbIX MPOIECCOB U SBIICHUI B
npupone W oOmectBe. M3ydeHme wmarepuana CrnocoOCTBYeT pa3BUTHIO Y
00y4JarouIMxcsi yMEHUS UCIOJIb30BATh PA3IMYHbIC BEIPA3UTEIIbHBIE CPEACTBA SI3bIKA
MaTeMaTUKH - CJIOBECHBbIE, CHMBOJIMYECKHE, TpauyecKue, BHOCUT BKJIAJ B
dbopMHUpOBaHUE MPEJACTABICHUN O POJIM MAaTeMAaTUKU B Pa3BUTUU LIUBUIIU3AIUU U
KYJIBTYPBI.

146.5.1.6. CornmacHo yueOHOMY TUTaHy B 7 - 9 Kilaccax u3ydaercs yueOHbIN Kype
"AnreOpa'", KOTOPBIM BKJIIOYACT CIICAYIOIMIME OCHOBHBIC pa3/eiibl COJEPKAHUS:
"Uucna wu Boluucienus", "AnreOpawueckue BolpakeHus', '"YpaBHEHUS W
HepaBeHcTBA", "OyHKIUNK".

146.5.1.7. OGmiee 4rciio 4acoB, PEKOMEHOBAHHBIX JIJISi U3YUYEHUSI YIEOHOTO
Kypca "Anrebpa", - 306 yacos: B 7 knacce - 102 gaca (3 gaca B Hezienio), B 8 Kiacce
- 102 gaca (3 yaca B Hezent0), B 9 kiacce - 102 gaca (3 gaca B HE/IEIIO).

146.5.2. Conep>xanue o0ydeHus B 7 Kiacce.
146.5.2.1. Yncna v BEIYUCIIEHHUS.

JIpoOu OOBIKHOBEHHBIC W JICCATHYHBIC, TIEPEXO] OT OJHOH (OPMBI 3alUCH
npobeit k apyroi. IloHsATHe palMOHAIBPHOTO 4YHCHA, 3aluCh, CpPaBHEHHE,
YIOPSIIOYMBAHUE  PAllMOHAIBHBIX  4ucell. ApudMeTHdyeckue JCUCTBUSA €
panMoOHAIbHBIMKM YHcIaMU. PemreHue 3agad U3 pealbHOM IMPaKTUKU HAa YacTH, HA
TpooOu.

Crenenb C HaTypaJdbHBIM TMOKa3aTeleM: OMpeAeNieHUe, NpeoOpa3oBaHHe
BBIPAKEHUI HAa OCHOBE OIpENEeNeHus, 3anuch OonbnxX yucen. [IpouenTsl, 3anuch
IOPOLIEHTOB B BHUJIE JIpoOU U IpoOU B BUAE MPOLEHTOB. Tpu OCHOBHBIEC 3aJayd Ha
IIPOLIEHTHI, PELIECHUE 3a7a4 U3 PEAIbHON PAKTUKH.

HpI/IMeHeHI/IG IMPU3HAKOB JACIIMMOCTH, Pa3JI0KCHUC Ha MHOXHUTCJIN
HaTypPaJIbHbIX YHUCCII.

PeanpHbie  3aBUCMMOCTH, B TOM  4uclie TpsMas ©  oOparHas
IPONOPUHUOHAIIBHOCTH.

146.5.2.2. AnrebpandecKkue BEIPAKCHUS.

IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHMS C MEPEMEHHOMU. [[omycTumble
3HaYCHMS NepeMeHHBIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE



dbopmynsl. Beraucinenus o gpopmynam. [IpeobpasoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJIECTBEHHO paBHBIE BBIPAXEHHS, TMPaBWIAa NPEoOpa3oBaHUS CyMM U
IPOU3BEICHHM, TPABUJIA PACKPHITHS CKOOOK M MMPUBEICHUS TMOJOOHBIX CIIaraeMBbIX.

CBolCTBa CTENEHU C HATYPaIbHBIM MOKA3aTEIEM.

Opnounenbl 1 MHOrowieHsl. CreneHp MHOrowieHa. CiokeHHe, BBIUUTAHUE,
YMHOKE€HHE MHOTOWIEHOB. POPMYIbI COKPAIIEHHOTO YMHOKEHHMS: KBaJIpaT CyMMBbI
U KBaJpar pazHoctu. PopMyiia pa3HOCTH KBaaparoB. Pa3iiokeHre MHOIOWICHOB Ha
MHOKHTEIIN.

146.5.2.3. YpaBHEHHS U HEPABEHCTBA.

VYpaBHeHUE, KOpPEHb YpaBHEHHWs, IpaBWja MPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCHWJIBHOCTb YPaBHEHHUM.

JluHelHOEe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCJIO KOPHEW JIMHEHMHOIO
YPaBHEHHSI, PELICHUE JINHEMHBIX YpaBHEHNN. COCTABIICHUE YPABHEHUM 110 yCIOBHUIO
3a1auu. Penmenne TeKCTOBBIX 3a/1a4 C OMOIIBI YPABHEHHM.

JluneliHoe ypaBHEHHE C ABYMs NEpEeMEHHbIMU U ero rpaduk. Cucrtema aByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMHU. PelieHue cucrem ypaBHEHUMU
CII0COOOM MOACTaHOBKHU. [IpuMepsl pereHus TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM
YPaBHCHUU.

146.5.2.4. ®yHkuumu.

Koopaunnara Toukn Ha npsiMoii. UKCIIOBBIE TPOMEKYTKU. PaccTrosiHne Mexny
JIBYMsI TOYKAMHU KOOPJIMHATHOMN MIPSMOM.

IIpsiMoyromnbHas crucreMa koopauHar, ocu OX u OV . AGcuucca u opauHara
TOYKHM Ha KOOPAMHATHOW miockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOPMYTIaMU.
Urenune rpadukoB peasibHbIX 3aBUcUMOcTel. [Tonsatue dpynkiuu. ['paduk GyHKINN.
CpoiictBa pynkumii. Jluneninas gpynkuus, ee rpaguk. ['paduk dynkuuu V = | x].
I'padnueckoe pelieHne TMHEHHBIX YPABHEHUN M CUCTEM JIMHEWHBIX YPaBHEHUM.

146.5.3. Conep>xanue oO0ydeHus B 8 Kiacce.
146.5.3.1. Yucna v BEIYUCIICHUS.

KBagparupiii kopeHb u3 uymucna. [loHstue 00 wuppanmoHAIHLHOM YHCIIC.
JlecaTuunbie TPUOTMKCHUST HPPAITMOHABHBIX Yrcen. CBOWCTBA apu(pMETHICCKUX
KBaJPATHBIX KOPHEN U UX MPUMEHEHHE K MPE0OPa30BAHUIO YUCIOBBIX BhIpaKCHUMN



Y BBIYHUCJICHUSIM. JIeCTBUTEIbHBIC YUCIA.
CreneHb C 1eJbIM MoKa3aresieM U ee cBoiicTBa. CTaHgapTHAs 3allCh YUCIA.
146.5.3.2. AnreOpanyecKkue BbIPAKEHHUS.
KBagparHbiii TpexusieH, pa3ioxkeHue KBapaTHOTO TPEXWICHAa Ha MHOKUTEIIH.

AnreOpanudeckast J1poOb. OCHOBHOE CBOMCTBO anreOpanyeckoi apoOu.
CnoxeHue, BbIYMTAHUE, YMHOXCHHE, JCJIICHUE aireOpandeckux JapoOei.
ParonanbHble BRIpaXEHUS U UX peoOpa3oBaHUe.

146.5.3.3. YpaBHEHUS U HEPABEHCTBA.

KBanparnoe ypaBHeHue, popmyia KOpHEH KBajapaTHOro ypaBHeHHs. Teopema
Buera. Pemenne ypaBHEHHMH, CBOIAIIUMXCA K JIMHEHHBIM U KBAJIPATHBIM.
[Ipocretiue poOHO-pallMOHAIBHBIE YPABHEHUSI.

['paduueckas uHTEpHpeTans ypaBHEHUN C JAByMs NEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHMU C JABYMs HepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU.

PerieHne TEKCTOBBIX 3a7a4 alreOpanyeckuM CrocoOoM.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

146.5.3.4. ®dyHkuum.

[Tonsitue dhynknuu. OOMacTh ONpeAeIeHUs 1 MHOKECTBO 3HAYCHUHN (DyHKIIUU.
CriocoOsI 3a1anus QyHKITHIA.

I'papuk ¢ynkuuu. UYteHue cBoilcTB QyHKuMH 1o ee rpaduky. [Ipumepst
rpa@uKkoB (PyHKIHIA, OTpa’KalOIINUX pealbHbIE TPOLIECCHI.

OyHKIIMKM, OMHUCHIBAIOIIME TMPSAMYHO W OOparHyr MNPONOPIHOHATBHBIE
2 3 [~ _
3aBUCUMOCTH, UX rpaduku. OyHkuuu Y = X, ¥y =X |y = x, V = | x|

I'paduueckoe pernieHne ypaBHEHU U CUCTEM YpaBHEHHIA.
146.5.4. Coneprxanue obydenus B 9 kiacce.

146.5.4.1. Yncna v BRIYMCIIEHUS.



PanmonaneHble 4yncia, UppalyoHaldbHbIE YHMCIa, KOHEUYHbIE M OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXECTBO NEHCTBUTENbHBIX YHUCEN, AeWCTBUTEIbHbBIE YUCIIA
Kak O€CKOHEUHbIE JIeCATHUHbIE ApoOu. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEXKITY
MHO>KECTBOM JEUCTBUTEIBHBIX YNCEII U KOOPAUHATHOMN IIPSAMOM.

CpaBHEHUE JCUCTBUTENBHBIX YHCEN, apU(PMETUYECKHE JEHCTBUS C
NENCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHUpPA, UIUTEIBHOCTh TIPOLECCOB B
OKpY>KaroleM Mupe.

[TpubnmxeHHoe 3HaYEHUE BEIMYMHBI, TOYHOCTH NMpuOmmkenus. OkpyrieHue
yucen. [Ipukuaka u oueHka pe3ysbTaroB BbIYUCICHUM.

146.5.4.2. YpaBHEeHHUS 1 HEPABEHCTBA.
JIuneiinoe ypaBHeHue. Pemenne ypaBHEHUM, CBOIAIINUXCS K JINHEUHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCSA K KBAJPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEH Pa3I0)KEHUEM Ha MHOKUTEIH.

Pemenue apoOHO-palMOHAIBHBIX ypaBHEHHM. PellleHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOJIOM.

VYpaBHeHue c AByMs NepeMeHHbIMH U ero rpaduk. Pemenue cucrem AByx
JIMHEVHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU. PenieHne cucrem JIByX ypaBHEHU,
OTHO W3 KOTOPHIX JIMHEWHOEe, a JApyroe - BTOpoOW cremeHu. [paduueckas
WHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMsI IEPEMEHHBIMH.

PelieHne TEKCTOBBIX 3a7a4u alreOpanyeckuM CrocoOoM.
YucnoBbie HEPABEHCTBA M KX CBOMCTBA.

Pelienue JMHEWHBIX HEPABEHCTB C OAHOM NEepeMeHHOH. Pemienue cucrem
JVUHENHBIX HEPABEHCTB C OJHOW nepemMeHHOM. KBaaparHbsle HEpaBeHCTBA.
I'paduueckass wuHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

146.5.4.3. ®yHkuuu.

KBanparnunas ¢yskius, ee rpaduk u cBoiictBa. [lapaboma, xoopauHATHI
BEPIIMHBI TTapabOoIIbl, OCh CAMMETPHH ITapabOJIbI.



k
Tpapukn dyskmumit: ¥V = kx ¥y = ke + by = e y =X, y:\/;,
Yy = |x|,I/II/IX CBOMCTBA.
146.5.4.4. YucnoBble OCIEA0BATEILHOCTH U IPOTPECCUH.

[TousiTe YUCIIOBOW MOCIEOOBATEILHOCTH. 3aJaHUE IOCIEI0BATEIbHOCTH
PEKYPPEHTHOHN (popMysoit 1 POpMyYIIOif n-Tro YjIeHa.

Apudmernueckas u reomeTpuueckas mnporpeccur. DopMmysbl N-ro 4jaeHa
apu(pMETUUYECKON U TEOMETPUUYECKON MPOTrPECCHi, CyMMbI MIEPBBIX N YJICHOB.

N3o0paxenre YaeHOB apu(PMETUUECKOW U TE€OMETPHUYECKOM Iporpeccuit
TOYKAMH HA KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIIOHEHUMUAJIBbHBIA POCT.
CioxXxHbI€ NPOLICHTHI.

146.5.5. IlpenmeTHbie pe3ynbTaThl OCBOCHHS MPOTpamMMbl YYEOHOTO Kypca
"Anrebpa".

146.5.5.1. [IpeameTHbIE pe3ynbTaThl OCBOCHHS TPOrpaMMbl YHEOHOTO Kypca K
KOHIly oOyueHus B 7 Kjacce.

146.5.5.1.1. YUncna v BEIYUCIICHUS.

BBIHOJ'IHSITB, coucTtasa YCTHBIC W IIMCbMCHHBIC IIPUCMEIL, apI/I(i)MeTI/IIIeCKI/IC
,I[CfICTBI/IH C palMOHAJIbHBIMHA YU CJIAMU.

HaxonuTh 3HAueHHS YHCIOBBIX BBIPAKCHHM, INPUMEHSATH pPa3HOOOpa3HBIC
CIIOCOOBI U TIPUEMBI BBIYMCIICHUS 3HAYEHUM TPOOHBIX BBIPAKCHHM, COACPIKAIINX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuTth OT OomHOUM (DOpMBI 3amucu YmceNn K APyro (mpeoOpa3oBBIBATH
JECATUIHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCITUYHYIO, B YACTHOCTH
B OECKOHEYHYIO JECATUYHYIO APOOB).

CpaBHUBaTh U yHnoOpsIA0YMBATh PAllMOHAJIbHBIC YUCTIA.
OxpymIsATh yncna.

BrinoassaTh IMPUKUIKY W OLCHKY PC3yJibTaTa BBIHHCHGHHﬁ, OICHKY 3HAYCHUM
YU CJIOBBIX BI)Ipa)KCHI/If/'I. BrinoaHsaTh I[GﬁCTBHSI CO CTCIICHAMH C HaTypaJbHBIMH
IIOKa3aTCJIIMU.

HpI/IMeHﬂTB IMPHU3HAKU ACIIMMOCTH, PA3JIOKCHUC Ha MHOXHNTCIIN HATYypPaJIbHBIX



YHUCCII.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3aJa4yd, CBS3aHHbIE C OTHOIICHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTHIO BEJIWYUH, NPOLIEHTAMU, WHTEPIPETUPOBATH
pe3yibTaThl PEIICHUs 3a/lad C YYETOM OrpPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMarpruBaeMbIX OObEKTOB.

146.5.5.1.2. AnreOpandecKkue BbIpaKeHHS.

Hcnonp3oBarb aHFC6paI/I‘ICCKy10 TCPMHUHOJIOTUIO U CUMBOJIUKY, IIPUMCHSTH €C
B IIPOICCCC OCBOCHUA y‘{€6HOFO mMarcpuaia.

Haxonute 3HaueHus OyKBEHHBIX BBIPKEHUW TMPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHus 1E10T0 BRIPAKEHUSI B MHOTOWICH TPUBEICHUEM
OJJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YWIEHa Ha
MHOT'OYJIEH, MPUMEHSTh (POPMYJIbI KBaJpaTa CyMMBI U KBaJipara pa3HOCTH.

OcymiecTBIsATh Pa3IOKEHUE MHOTOWICHOB HA MHOXHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIET0 MHOXKHTEJISI, TPYIIITUPOBKH ClIaraeMbIX, TPUMEHECHUS
(bopMyJ COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensaTs TpeoOpa3zoBaHusi MHOTOUJICHOB VISl pEUISHUS PA3IMYHbIX 3a/1a4 U3
MAaTE€MAaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonp30Barh CBOMCTBA CTENEHEW C HATypajJbHBIMU MOKA3aTEJSIMHA IS
npeoOpa3oBaHUsl BEIPAKEHHUIA.

146.5.5.1.3. YpaBHEHUs 1 HEPABEHCTBA.

Pemare nuHEVHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS NIpaBUja
nepexosia OT UCXOJAHOTO YPAaBHEHUS K paBHOCHIBHOMY eMy. IIpoBepsTsh, sBisieTCs
JIX YUCJIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduueckue METOABI MPU PEIICHUH JTUHEHHBIX YPABHEHUM U UX
CHUCTEM.

[lonOupare mnpuMepsl Map 4YUCEN, SBISIOMIUXCS PEIICHUEeM JIMHEWHOTO
YPaBHEHUS C ABYMS [IEPEMEHHBIMM.

CTpouTh B KOOPAUHATHON MJIOCKOCTHU TpaduK JMHEHHOTO YPaBHEHUS C IBYMS



NEPEeMEHHBIMH, MOJIb3YSICh rpaduKOM, TPUBOIUTEH IPUMEPHI PEIICHUS YPABHECHUS.

Pemarb cucteMbl IByX JUHEHHBIX YPAaBHEHHH C JBYMS MMEPEMEHHBIMHU, B TOM
gucie rpaduIecKu.

CocraBnsaTe W pemarb JMHEMHOE YpPAaBHEHUE WM CUCTEMY JIMHEHWHBIX
YPAaBHEHHU IO YCIIOBHIO 3aJa4y, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIyYEHHBIN PE3YNIBTAT.

146.5.5.1.4. ®yHxuum.

N300pakaTh Ha KOOPIWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpIMHATAM, JTY4YH, OTPE3KH, HHTEPBAJIbI, 3alTMCHIBATh YUCIIOBBIC TIPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

Ortmeuars B KOOpI[HHElTHOfI INIOCKOCTH TOYKHU IIO0O 3aJaHHBIM KOOpAWHATAaM,

CTpOnTb rpad UKy THHEHHbIX GyHKImiA. CTpouts rpaduk GyHkmun Y = |X|,

OnwuceiBaTh C TMOMOIIBI0 (YHKIIUH WM3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, pAaCCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOUTEIBHOCTD, BpeMsi, 00beM pabOThI.

Haxonute 3HaueHne GyHKIIUU 10 3HAYCHHIO €€ apTyMEHTa.

[Tornmare rpadudeckuii crocod MpeACTaBiICHUS W aHanMW3a WHGOPMAIINH,
U3BJICKATh ¥ MHTEPIPETUPOBATh MH(POpPMAITHIO U3 TPaA()UKOB pEeaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

146.5.5.2. [IpeameTHbBIE pe3ynbTaThl OCBOCHMS TPOrpaMMbl YHEOHOTO Kypca K
KOHIly oOyueHus B 8 Kjacce.

146.5.5.2.1. Yucia v BEIYUCIECHUS.

Hcnonp30Barh HavyallbHBIE MPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
quceN NIl CPAaBHEHUS, OKPYIJICHUSI U BBIYUCICHUN, N300paXKaTh JICUCTBUTEIIbHBIC
YyyCila TOYKaMHU Ha KOOPAWMHATHOM MPSAMOM.

[IpumeHsATP NOHATHE apUPMETUUYECKOr0 KBAAPATHOTO KOpHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, HWCIIOJIb3YsS NPH HEOOXOIMMOCTU KaJIbKYJSATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHHM, CONIEpXKAIIUX KBaJpaTHble KOPHHU, UCHOJb3Ys
CBOWCTBA KOPHEM.

Hcnonp30Barhk 3amucyu OONBIINX YW MaJIBIX YHCEI C IIOMOIIBIO JCCATHUYHBIX



npoOeii u creneneit uncia 10.
146.5.5.2.2. AnreOpandecKkre BBIPOKCHHUSI.

[IpumMeHATP MOHATHE CTENEHW C LEJIbIM I0Ka3aTejieM, BBINOIHATh
IpeoOpa3oBaHus BBIPAXKECHUH, COAEPKAIINX CTENIEHH C LEIbIM IIOKA3aTeIeM.

BhINONHAT TOXKAECTBEHHBIE TPE0OpPa30BaHUsl pAllMOHAJIBHBIX BBIPAXKEHUN Ha
OCHOBE MpPaBWJI ACHCTBUI HAJ MHOTOWICHAMH U anreOpandecKuMu IpoOsMu.

PaCKJIa,Z[BIBaTB KBa,HpaTHBIﬁ TPEXYJICH Ha MHOKHUTCIIN.

HpI/IMeHHTL Hp€O6p3,30BaHI/ISI BBIpa)KCHI/Iﬁ IJA PpCIICHUA PA3JIMYHBIX 3a1a4 U3
MAarCMaTuKu, CMCKHBIX IIPECAMCTOB, U3 pGaHBHOﬁ IIPAKTHUKHU.

146.5.5.2.3. YpaBHeHUs U HEPABEHCTBA.

Pewrare nuHENHBIE, KBaApaTHbIE YPAaBHEHUS W PalHMOHAIbHBIC yPaBHEHUS,
CBOJSIIUECS K HUM, CUCTEMBI IByX YPABHEHUM C ABYMS [IEPEMEHHBIMMU.

[IpoBOIUTH MpOCTEUIINE UCCIEAOBAHUS YPABHEHWNA W CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM rpauuyecKUX NpeacTaBiieHuid (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WM CUCTEMA YPaBHEHHMM PELICHHS, €CIM HMEET, TO CKOJIBKO, U
npouee).

[lepexomuTh OT ciioBecHOM GOPMYIHUPOBKH 3aaud K €€ aiaredpandeckoi
MOJIETM C TOMOUIBID COCTAaBIICHUS YpaBHEHHS WJIM CHUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM 3a]1a4M IMOJTYyUYECHHBIN pe3ysbTar.

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB JIJISI CDABHEHUS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh IPaUUECKYIO
WJUTIOCTPALMI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

146.5.5.2.4. ®yHxuuu.

[TonuMare ¥ UCHONB30BaTh (PYHKIMOHATBHBIE TOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJINYECKHE O0O03HAUEHHUsI), OMPENENITh 3HAaueHHE (YHKUUU MO 3HAYCHUIO
aprymeHTa, orpeiensiTh CBOMCTBa (DyHKIIUHU 10 €€ TpaduKy.

Crpoutb rpaduku s1eMeHTapHbIX QYHKIUN BUA:

3 — o
, y=x_,y=x, y=x+x, ¥ =I|x| onuceBars csoiicrea

y=E ?
X

YUCJIOBOUM (PYHKIIMH MO €€ rpaduKy.



146.5.5.3. [IpeameTHBIC pe3ynbTaThl OCBOCHHS ITPOTPaMMBbl YUEOHOTO Kypca K
KOHITy oOyueHus B 9 kjacce.

146.5.5.3.1. YUncna v BEIYUCIICHUS.
CpaBHUBATH U yIIOPSAJ0YNBATH PAIMOHATBHBIC M HPPAITHOHAIBHBIC YHCIIA.

BreinoaHsaTh apH(bMCTquCKHC I[GﬁCTBHSI C pallMOHAJIbHBIMHA YU CJIAMH, COUYCTasd
YCTHBIC M ITMCbMCHHBIC ITPHUEMBI, BBIIIOJIHATL BBIYHCICHHA C HPPAlOWOHAJIIbLHBIMUA
YUCJIaMH.

HaXOILI/ITB 3HAQUCHUS CTEIICHEM C OCJIBIMU I10KA3aTCIIIMU U KOpHCfI, BBIYUCJIATH
3HA4YCHU YU CIIOBBIX BLIpEDKGHHﬁ.

OKkpymisiTh JI€WCTBUTEIBHBIC YHWCIIA, BBINOIHATh NPUKUIKY pe3yjbrara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKECHUM.

146.5.5.3.2. YpaBHEeHUs U HEPABEHCTBA.

Pemarp nuHelHbIE U KBaPATHBIE YPABHEHNUS, YPAaBHEHM S, CBOSIIMECS K HUM,
npocTellne ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemate cucteMbl ABYX JMHEWHBIX YPAaBHEHUW C ABYMsI NEPEMEHHBIMU U
CUCTEMBI IByX YPAaBHEHUH, B KOTOPBIX OIHO YPAaBHEHHE HE SIBJISECTCS JIMHEHHBIM.

Pemare TekcTOBbIE 3amauM  aJreOpanyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHS YPAaBHEHUS WIM CUCTEMBI ABYX YPABHEHUMN C ABYMS IIEPEMEHHBIMU.

[IpoBOAMTE mpocCTENIIME UCCIIEIOBAHUS YPABHEHUM U CHUCTEM YPABHECHUU, B
TOM YHCJI€ C IPUMEHEHHEM rpadudeCcKuX MpeacTaBleHuil (yCTaHABINBATh, UMEET
JY ypaBHEHUE WM CUCTEMA YPAaBHECHUM PELICHHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarpe nuHelHbIE HEpaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA, HM300paxarb
pelIEHNEe HEPABEHCTB HA YUCJIOBOM IPSMOMW, 3alMCHIBATH PEIICHHE C MTOMOIIBIO
CHUMBOJIOB.

Pemmarb cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIITUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh peIIeHNE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
PSIMOM, 3aMKCHIBaTh PEIICHUE C TOMOILbIO CUMBOJIOB.

Hcnonb3oBarh HCPAaBCHCTBA IIPH PCIICHHUH PA3JIMYHbIX 3aaa4.

146.5.5.3.3. ®yHKunm.



Pacrio3naBarh (QyHKIIMM U3y4YeHHBIX BHUIOB. [loka3pIBaTh CXeMaTHUYECKH
PacroiOKeHNEe Ha KOOPAUHATHOM TTIOCKOCTH TpaduKoB HyHKIIUN BUJA:

k
y:kx,y:kx+b,y:;,y:ax2+bx+c,y=x3,y:\/;,

Yy = |x| B 3aBucumocts or 3mHaueHmii k09((PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
GyHKIUH.

Crpouth M M300paXkaThb CXEMaTHYECKU TIpaUKW KBaAPATUUHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAAPATUUHBIX (PYHKIIMI MO UX rpadukam.

Pacno3naBarh KkBafpaTHYHYIO (YHKIUIO 1O (opMylie, TPUBOIUTH TPUMEPDI
KBaJIpaTUYHBIX (PYHKIMI U3 peaIbHON KU3HH, PU3UKH, TEOMETPHUH.

146.5.5.3.4. YucnoBble MOCIEA0BATEIILHOCTH U ITPOTPECCUM.

Pacro3naBarh apu(MEeTHYECKYIO H TE€OMETPUUSCKYIO IPOIPECCHH MPU Pa3HbIX
crioco0ax 3aJ1aHusl.

BBINIONIHATE ~ BBIUMCIEHUS C  HCIONb30BaHUEM (OpMYyJT n-ro  4ieHa
apu(pMETUUYECKON U TEOMETPUUECKON MPOTrPECCHil, CyMMbI IIEPBBIX N YWICHOB.

N300paxkaTth 4jieHbl MOCJEA0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOMN
IUIOCKOCTH.

Pemarp 3amauu, CBS3aHHBIC C YHCIOBBIMH IIOCIICOBATCIILHOCTSIMH, B TOM
YHCIIC 3a/1a4d M3 PEAbHOU YKU3HH (C MCITOJIb30BAHUEM KaJbKYJIATOPa, ITU(POBBIX
TEXHOJIOTHH ).

146.6. ®enepanbHas padouas nmporpamma yueOHoro kypca ""I'eomerpus"
B 7 - 9 Kiaaccax (xajiee COOTBETCTBEHHO - IpPOorpaMma y4eO0HOro Kypca
"T'eomerpus'', yueOHbIN KypC).

146.6.1. IlogcHuTenpHas 3ammcka.

146.6.1.1. Teomerpusi Kak OAMH U3 OCHOBHBIX PAa3/EJIOB IIKOJIbLHOU
MaTeMaTUKH, UMEIOINNA CBOEH 11eJIbI0 00€CTICUNTh U3YUYEeHHE CBOMCTB M pa3MEPOB
buryp, Ux OTHOLICHWH M B3aMMHOE PACIOJIOKECHHE, OMHUPACTCS Ha JIOTUYECKYIO,
JI0Ka3aTeIbHYyI0 JIMHUIO. [IEeHHOCTh M3y4YeHUsS T'€OMETPUU HA YPOBHE OCHOBHOTO
oOrmero oOpa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS TPOBOIUTH
JI0Ka3aTeNIbHbIE PAacCyKACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, 10Ka3bIBATh
VUCTUHHBIC YTBEPXKJICHHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH



paccykaeHus "oT IPOTUBHOTO", OTIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPKICHUSI.

146.6.1.2. llenbio u3yuyeHHs] TEOMETPUU SIBISETCS HCIIOJIB30BAHHE €€ Kak
MHCTPYMEHTA MpPU PEIIEHUU KaK MAareMaTUYeCKUX, TaK M MPaKTUYECKHUX 3aaad,
BCTPEUAIOIIUXCS B peajdbHOM >ku3HU. OOydaromuiics JOHKEH Hay4YHUTbhCs
ONPEIEIISATh TEOMETPUUECKYIO (PUTYPY, OMUCHIBATH CJIOBAMU YEPTEK WM PUCYHOK,
HAaWTU TUIOLIAJb 3E€MEJIbHOTO Yy4YacTKa, paccuyuTaTb HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabesis uin TpedyeMble pa3mMepbl rapaxa ajst aromoouss. [pu
pelIeHNH 3a/ad MPaKTUUYECKOIO XapakTepa OOydalolUHCs YYUTCA CTPOMTH
MaTeéMaTUYeCKUe MOJEIN PpEANbHBIX JKU3HEHHBIX CHTyalUl, HPOBOIUTH
BBIYHCIICHUS U OLIEHUBATh MIOJYyYEHHBIN PE3YIIbTAaT.

BaxxHo momuepkuBarh CBSA3M FE€OMETPUU C APYTUMHU y4E€OHBIMU MpPEeIMETaMH,
MOTUBHPOBATh MCIOJIb30BaTh OIPENEICHUS T€OMETPHUUECKUX (PUTYyp U TIOHSTHUH,
JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYECHHBIX YMEHUN B (DM3HKE M TEXHUKE. DTH
CBA3M HaumbOojee spko BUAHBI B Temax '"Bekropsl", "Tpuronomerpuueckue
cootHomenus", "Meton koopauHat" u "Teopema Iludaropa".

146.6.1.3. YueOubiii kypc "leomerpus" BKIIOUAET CIASAYIOIIME OCHOBHBIC
pasnensl conmepxkanus: "leomerpuueckue ¢Gurypbl U ux cBoiicTBa", "M3Mmepenue
reoOMEeTpUYECKUX BeIMuuH", "JlekapToBbl KOOpAMHATHI Ha MI0cKocTH", "Bekropsr",
" JIBmxenus wiockoctu", "IIpeobpazoBanus mogoous".

146.6.1.4. O0miee 4KciIO YacOB, PEKOMEHJOBAHHBIX ISl U3YYEHUSI YUEOHOIO
kypca "T'eomerpus", - 204 yaca: B 7 knacce - 68 yacos (2 yaca B HeZleN10), B 8 kiacce
- 68 yacoB (2 yaca B Hezelo), B 9 kiacce - 68 yacoB (2 yaca B HEJEHIO).

146.6.2. Conep>xanue o0yueHust B 7 Kiacce.

Havanpnble noHATHSA reoMeTpuu. Touka, npsimasi, OTPE30K, JIyd. Yros. Buusl
ymioB. BeprukanbHble W CMEXHBIE YNIbl. buccekrpuca ymia. JlomaHas,
MHOIOyroJibHUK. [IapainienbHOCTh U EPIIEHAUKYIIAPHOCTD MIPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOIM cuMMeTpuu. [Ipumepbl
CHMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TMOCTPOEHUSI C NMOMOLIBIO LUPKYJIS W JHMHEHKU. TpeyroiabHUK.
Bricora, menmana, OuccekTpuca, Ux CBOWCTBA.

PaBHOOEpeHHBII W PaBHOCTOPOHHMI  TpeyroibHUKUA. HepaBeHcTBO
TPEYTOJIbHUKA.



CBolicTBa ¥ TPU3HAKU PaBHOOEAPEHHOTO TpeyToyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJbHHUKOB.

CBoiicTBa M MpU3HAKU MApAJIIEIbHBIX OpsMbIX. CyMMa yIJIOB TPEYroJbHHKA.
Buentnue ymisl TpeyrojibHUKA.

[IpsmoyronbHblii  TpeyronbHUK. (CBOWCTBO MENMAHBI  MPSIMOYTOJIBHOTO
TpEyroJbHUKA, TPOBEICHHOMN K TUNoTeHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOIbHBIX
TPEYTOoJbHUKOB. [IpsIMOYTONnBHBIN TPEYTOJBHUK C yIIIOM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOHM, TeopemMa O OonblIeM yIjie W OOJbIIeH CTOpPOHE TPEYroJdbHUKA.
[TeprieHaUKYSIp U HAKIIOHHASL.

I'eomerpuueckoe wmecto TOuyeK. buccexkrpuca ymia W CepeIMHHBIN
MEPIEHAUKYIISP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy>XHOCTb U KPYT, XOpZia U IMaMeTp, X CBOICTBa. B3auMHoe pacnonoxxeHnue
OKpYKHOCTH M mpsiMou. KacarenbHas u cekymas K OKpPYy>KHOCTH. OKpPYKHOCTb,
BIIMCAHHAas B Yrojl. BuucanHas U OMMCaHHAsi OKPYKHOCTH TPEYTOJIbHUKA.

146.6.3. Conep>xanue o0ydeHus B 8 Kiacce.

YetsipexyronpHuku. [lapamtenorpamMm, ero npu3Hakd U CBOMCTBA. YacTHbIE
cllyyau TapajlielorpaMmoB (MpSMOYTOJIbHUK, poMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamelus, €€ CBOWCTBA U MPU3HAKH.
[IpsimoyrosibHas Tpaneuus.

Meron ynBoenus menmanbl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpEMA O MPOMOPLUHOHATBHBIX OTPE3KAX.

Cpennue nuHUK TpEyroJIbHUKA U Tparenuu. LIeHTp Macc TpeyroibHuKa.

[TonoGue TpeyronbHuKkoB, Kkod(duiuent mnoxodus. IIpusHaku mogo0OUs
TPEYroJbHUKOB. [IprMeHenne nogo0ust mpu pelIeHN TPAKTUYSCKUX 3a/1ad.

CpoiicTBa MUIomanel reoMeTpuyeckux @uryp. Dopmysbl Ui IJIOMIATU
TpEeyroJibHUKa, MapaienorpamMmma, pomba u Tparneuud. OTHOIIEHUE TIOMIAEH
o0OHBIX QUryp.

Brruncnenne miuomanerd TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOMU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun



IMPAKTHYCCKHUX 3aJa4.

CHHyC, KOCHHYC, TaHI€HC OCTPOIrO yIlia HIpPSIMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpHUYECKHE (QyHKIUU
yroB B 30°, 45° u 60°.

BrnivcanHble U LIEHTpaIbHBIE YITIbI, YTOJI MEXK]y KacaTelIbHON U XOPAOU. YIIIbI
MEXKJy XOpJaMu M CEKylIIMMH. BriMcaHHbIE M OINKMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumnHoe pacnonoxeHue AByX OKpyxkHocTed. Kacanue okpyxkHocten. OOrue
KacareJIbHbIE K JIBYM OKPYKHOCTSIM.

146.6.4. Conep>xanue obydenus B 9 kiacce.

Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
Toxk1ecTBO. DOpMYIBI IpUBEACHUS.

Pemenne TpeyronbHUKOB. TeopemMa KOCHHYCOB U Te€OpEMa CUHYCOB. Perienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TE€OPEMbl KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue nogodus. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npou3BeIeHUH OTPE3KOB XOP/, TEOPEMBI O TPOU3BEACHUH OTPE3KOB
CEKyUIUX, TEOpeMa O KBaJipare KacareJIbHOM.

Bextop, mnmmuHa  (MOmyNnb) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
IPOTUBOIIOJIOKHO HAPABIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMud HaJl BekTopamu. Pa3noxxkeHue BeKTopa 10 JIBYM
HEKOJUTMHEeapHbIM BekTopaMm. Koopaunarel BekTopa. CkajsipHOE NPOU3BEICHHE
BEKTOPOB, TPUMEHEHUE JJI1 HAXOXKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTU. YPABHEHHUS MPSAMOU U OKPYKHOCTH B
KOOpAWHATAaX, MEPECEUCHUE OKPYKHOCTEW M MpsAMBIX. MeETon KOOpPAMHAT U €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JTMHA OKpY)KHOCTU. [ pagycHas U paauaHHas
Mepa yIva, BBIYMCICHUE [UIMH Iyr OKpyxHocred. [lmomans Kpyra, cekropa,
CErMEHTa.

JIBUKEHHUST TUIOCKOCTH M BHYTPEHHHE CHUMMETpun (uryp (sreMeHTapHbIe
npeacrasieHus). [lapannensueiii nepenoc. [1oBoporT.

146.6.5. IlpenmeTHbie pe3yibTaThl OCBOCHHS IMPOTpPaMMbl YYEOHOTO Kypca
"T'eomeTpus".



146.6.5.1. [IpeameTHBIC pe3ynbTaThl OCBOCHHS TPOTPaMMbl YUEOHOTO Kypca K
KOHITy oOyueHus B 7 Kjacce.

Pacrio3naBarh n3y4eHHbIC TEOMETPHUCCKUE (PUTYPBI, ONIPEACIATh X B3ANMHOE
pacrnoioxxeHue, u3o0paxarb reOMETPUUYECKUE (PUTYPHI, BBIMOIHATH YEPTEKU IO
YCJIOBUIO 3a7auu. V3MepsATh TMHENHBbIE U YIJIOBbIE BEeJMUMHBI. Pemiars 3amaum Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

[IpoBomuTh TpyOyr0 OILICHKY JMHEHWHBIX M YIJIOBBIX BEIWMYUH MPEIAMETOB B
peasbHON JKU3HHU, Pa3MEpOB MPUPOTHBIX OO0BEKTOB. Paznuuare pasmepbl 3THX
00BEKTOB MO MOPSIAKY BETUYHHBI.

CTpouTh 4epTEkKHU K TEOMETPUUYECKUM 3a/1a4aM.

ITonp30BaTbCcsl TpPU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33]1a4.

[IpoBOANUTH JIOTHYECKHE PACCYKICHUS C HCIOJIB30BAHUEM TE€OMETPUYCCKIX
TEOpEM.

[lonp30BaTbCsi NPU3HAKAMH PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHBI, TPOBEAECHHOMN K TMIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUUECKUX 3a1a4.

OnpenensaTh MapaieIbHOCTh MPSAMBIX C TIOMOIIBIO YITIOB, KOTOpPBIE 00pa3yeT
¢ HUMHM cekyias. OnpeaessaTh NapaljiebHOCTh MPSIMBIX C ITOMOIIbI0 PaBEHCTBA
PACCTOSIHUM OT TOYEK OTHOM MPSIMOU JI0 TOYEK APYTOW MPSIMOM.

Pemats 3a1aumn Ha kieryaToit Oymare.

[IpoBOANTH BBIYHUCIECHUS U HAXOAUTH YHCIIOBbIE M OyKBEHHbBIEC 3HAYEHUS YITIOB
B F€OMETPUYECKHUX 3a/Jadax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIVIOB, OOpa30BaHHBIX MpPU TMEPECEUEHUH ABYX
napajuieNIbHbIX MPAMBIX CEKyIllel. Pemars npakTuyeckue 3aaud Ha HAXOXKICHUE
YIJIOB.

Brnaneth moHATHEM TEOMETPUUECKOTO MECTa TOYEK. YMETh OIpeAessiTh
OMCCEKTPUCY yIVIa U CEPEIUHHBIN NEPIEHAUKYISP K OTPE3KY KaK TreOMETPUUYECKHE
MecTa TOYEK.

DopMyIMpPOBATH OIPEACICHHUSI OKPY>KHOCTH M Kpyra, XOpAbl W JIHAMETPA
OKPY>KHOCTH, TOJIb30BaThCSI X CBOMCTBAMHU. YMETh MPUMEHSTh 3TU CBOWCTBA MIPHU
pEIICHUY 3a1a4.



Brnagete moHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxomuTh ee 1eHTp. [lomb3oBarbes (pakTamMu O TOM, YTO OHMCCEKTPHUCHI YIIIOB
TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OHOM TOUKE.

Biazere moHATHEM KacareabHONW K OKPYKHOCTH, MOJB30BaTbCs TEOPEMOU O
NEPNEHIMKYISIPHOCTH KacareJIbHOW U paauyca, MPOBEIECHHOTO K TOUKE KaCAHUS.

ITonp3oBarbCs HpOCTCfIH.IHMH rCOMCTPUICCKNMHN HCPABCHCTBAMM, IMOHUMATDb
150, ¢ HpaKTI/IIIGCKHﬁ CMBICIJI.

[IpoBOAMTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHHUS C MOMOILBIO [TUPKYJIS U
JIMHEUKHU.

146.6.5.2. [IpenmeTHBIC pe3yIbTaThl OCBOCHHS TPOTPAMMBbI YU4EOHOTO Kypca K
KOHIly oOyueHus B § Kjacce.

Pacmio3naBarb OCHOBHEIC BU/JbBI  YCTBIPCXYI'OJIbHUKOB, HX  3JICMCHTHI,
M10JIb30BaThCSl X CBOMCTBAMH IIpH PCHICHUH I'COMCTPUUICCKHUX 3a1a4.

[IpumeHsATh CBOWMCTBA TOYKM MEpPECEUEHUsT MEIUaH TPEYrojbHUKA (LIEHTpa
MAacc) B pEILICHUH 3a/1a4.

BJI&I[CTB ITOHATHUCM cpezLHeﬁ JIMHUU TPCYT'OJIbHUKA U TPAIICLUHU, IPUMCHATD UX
CBOMCTBA IIpu pCUHICHUU I'COMCTPUICCKHUX 3aJ1a4. ITonp30Barbcs TGOpCMOﬁ ®daneca
141 TeopeMoﬁ O IIPOIOPHHOHAIBHBIX OTPC3KaX, IIPHMCHATbL HX I PCIICHHUA
IMPAKTHYICCKUX 3aJa4y.

[TpumeHsATh TPU3HAKN TOJ00MS TPEYTOJIHLHUKOB B PEIICHUN T€OMETPUICCKHUX
3a7ad.

[Tonb3oBarbest TeopeMoit Iludaropa npns pemieHus TEOMETPUUECKUX U
MpakTU4YECKuX 3a7a4. CTpOUTh MaTEMAaTHYECKYIO0 MOJIEb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEIIBHO ITPOBOJUTH YEPTEK U HAXOAUTH COOTBETCTBYIOILIUE JJTUHBI.

BJIaI[eTL IMOHATHUAMUN CHHYCA4, KOCHMHYCA4a MW TaAHICHCA OCTpPOIro yIia
[MPpAMOYT'OJIBHOI'O TPCYIOJIbHHUKA. [Tonp30BaTbCcsi ATUMHU MOHSITUSIMH JJIA PCHICHUA
IMPAKTHYCCKUX 3aJa4.

Boraucisate (pasiuyHbIME CIIOCO0aMM) IUIONIAAb TPEYTOJbHUKA U TIIOMIATN
MHOTOYTOJIBHBIX (PUTYP (TIOTB3YSICH, TIe HEOOXOMUMO, KATBKYISTOPOM). [[puMeHsITh
MOJIYYCHHBIE YMEHHS B MPAKTUYECKHUX 3a]1a4ax.



Brnagetp TNOHATHUSMHM BIHCAaHHOTO W LEHTPAIBHOIO VyIVIA, MCIIOJIb30BaTh
TEOPEMBI O BIIUCAHHBIX YIVIaX, yIIaX MEXAY XOpAaMu (CEKYIIUMH) U yIIIe MEXIY
KaCaTeJIbHOU U XOPJIOW MPH PEIIEHUHA T€OMETPUYECKUX 3aa4.

Biamerp moHATHEM ONMCAHHOTO YETBIPEXYTOJbHHMKA, NMPUMEHSTH CBOMCTBA
ONMCAHHOTO YETHIPEXYTONBHUKA IIPY PELIEHNN 3a1a4.

[IpuMeHsITh MOMyYEHHBIC 3HAHUS HAa MPAKTHKE - CTPOUTHh MaTeMaTHYECKHUE
MOJIETH JIJIs 3a/1a4 peabHOU KU3HHU U TTPOBOJAUTH COOTBETCTBYIOIIUE BBIUUCIICHUS
C TMpPUMEHEHHEM TOoJ00Us W TPUTOHOMETPUHU (IOJIb3YACh, TJ€ HEO0OXOIUMO,
KaJIbKYJIATOPOM).

146.6.5.3. [IpeameTHBIC pe3ynbTaThl OCBOCHHS ITPOTrPaMMbl YUEOHOTO Kypca K
KOHITy oOyueHus B 9 Kjacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUU OCTPBIX VYIJIOB, HAXOAUTH C UX
NOMOUIBIO PA3JIUYHBIE 3JEMEHTHl MPSIMOYTOJIBHOIO TpeyroyibHuKa ("pemeHue
IPSIMOYTOJIBHBIX TPEYTrodbHUKOB"). HaxomuTh (C MOMOIIBIO KaIbKYJISTOpPA) JJIUHBI
Y YIJIbI 17151 HETAOJIMYHBIX 3HAYEHUH.

ITonb3oBarbcs (I)OpMy.TIaMI/I IMPUBECACHUA W OCHOBHBIM TPHUIOHOMETPHYCCKUM
TOXIACCTBOM OJII HaAXOXKIACHHI COOTHOIIICHUM MCKAY TPUTOHOMCTPHYCCKHUMU
BCINYMHAMU.

Hcnonbs30Barh TEOpEMbl CHHYCOB M KOCUHYCOB IS HAXOXKICHUS! Pa3JIMUHbBIX
AJIEMEHTOB TpeyrojbHHKa ("pellleHre TPEyrodbHUKOB'"), MNPUMEHATh WX MpHU
pELIEHUH TEOMETPUUYECKUX 3a/au.

BnaneTs NoHATHSMU IpeoOpa3oBaHus NOA00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX ¢uryp. Ilomp3oBarbesi CBOMCTBaMU MMOIO0OMSI MPOU3BOJBHBIX (UTYP,
YMETh BBIYMCIATH JJIMHBI U HAaXOAUTh YINIbl Yy MOAOOHBIX (uryp. IlpumeHsaTh
CBOMCTBAa mOAOOMSA B MPAKTHUYECKUX 3aJadyax. YMETb HIPHUBOJUTH MPUMEPHI
NOAOOHBIX PUTYp B OKPY>KAIOIIEM MUPE.

[Tonb30BaTbCsl TEOpEMamMu O MPOU3BENCHUN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIIHUX, O KBaJIpaTe KacareJIbHOM.

[Tomb30BaTbcsi BEKTOpaMH, MOHUMATh MX TEOMETPUYECKUM W (U3HUECKUIN
CMBICII, TIPUMEHSATh WX B pPEHICHUU TEOMETPUUYCCKUX W (PU3NYECKHX 3aJad.
[IpuMeHATH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB ISl HAX0XKACHUS IJIUH U YTIIOB.

ITonp30BaTLCa METOAOM KOOpAWHAT Ha IJIOCKOCTH, IPUMCHSATH €0 B PpCHICHHUN



TCOMCTPHUYCCKHUX U IMPAKTHYCCKHUX 3a/1a4.

Bianers NMOHATHAMM NPABUIBHOIO MHOI'OYI'OJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JyTH OKPY’KHOCTH W PaAMaHHOM MEPHI yIvla, YMETh BBIYMCIIATH IUIOIIAJb
KpyTa u ero yacteu. [IpumMeHsaTs noaydeHHble yMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETPUU (UTYp, NPUMEHSATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHATh TOJTydYEHHbIC 3HAHUS Ha IMPAKTHKE - CTPOUTh MaTeMaTHYCCKUC
MOJICIIH TS 33J1a4 peaJIbHOW JKM3HU M IIPOBOIUTH COOTBETCTBYOIINE BHIYMCIICHHS
C TPUMCHCHUEM IIOJIOOMS M TPUTOHOMETPHYCCKUX (PYHKIMH (TOIB3YSICh, TIC
HEO0OXOIMMO, KaJIbKYJISITOPOM).

146.7. ®enepanbHas padouasi mnporpamMma y4ueOHoro kypca ''BepositTHocTh
U cTaTucTuKa'" B 7 - 9 Ki1accax (gaJjiee COOTBETCTBEHHO - IPOrpaMmMa y4eOHOoro
Kypca ""BeposiTHOCTB M cTaTHCTHKA'", y4eOHBbIH KYpC).

146.7.1. IlogcHuTenpHAas 3ammcka.

146.7.1.1. B coBpeMeHHOM LH(PPOBOM MHUPE BEPOSTHOCTb M CTATUCTHKA
OpUOOpETAIOT BCE OOJBIIYI0 3HAYUMOCTb, KAK C TOYKM 3PEHUS MPAKTHUUYECKHUX
NPUJIIOKEHUM, TaK U UX POJIM B 00pa30BaHUHU, HEOOXOAMMOM Ka)JOMY 4YEJIOBEKY.
Bospacraetr uncino npodeccuil, npu OBIAJEHUM KOTOPBIMU TpeOyeTcs: Xoporias
0a30Basi MOArOTOBKAa B 00JACTH BEPOSTHOCTH M CTAaTHCTHUKH, Takas MOATOTOBKA
BaXHA JUIA TPONOJDKEHHsS] 00pa3oBaHUs U JUIsl YCHEIIHON mNpodeccrHoHanbHOU
Kapbepsbl.

Kaxxaplii 4enoBeK MOCTOSHHO MPUHUMAET PELICHUSI HA OCHOBE UMEIOIINXCA Y
HEro JaHHBIX. A 111 000CHOBAHHOTO MPUHSTUS PEUICHUS B YCIOBUSX HEIOCTAaTKa
WM u30bITKa UHGOPMAIIUM HEOOXOAMMO B TOM YHUCJIE XOPOIIO C(HOopMUpPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIILJICHHUE.

MIMeHHO T03TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOyuaromuxcsi PyHKIIMOHATBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYIO B c€0sl B KaueCTBE
HEOTHEMJIEMOM  COCTaBIAIONIEH yMEHHWE BOCHPHUHUMATh W KPUTUYECKH
aHATM3UPOBATh WH(HOPMAIIHIO, TTPEACTABICHHYIO B PAa3IMUHbBIX (hOpMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTUX peajbHbIX TPOIECCOB U 3aBUCHUMOCTEH,
IPOU3BOIUTH IPOCTEHUIIINE BEPOSITHOCTHBIE PACUCTHI.

3HAKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMM NpHUHLMIIAMU cOOpa, aHaIu3a U
NpPEJICTABIICHUs JAHHBIX W3 pa3IMYHBIX cep KU3HU OOIIEeCTBA U TrocyaapcTBa



npuolmaer oOyyarouuxcsa K OOIIECTBEHHBIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKHA Pa3BUBAET HABBIKA OpraHU3aIMu Tiepebopa M MojacyeTa 4ducia
BApUAHTOB, B TOM YHCJIC B IPUKIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU TEOPHUH
rpadoB co3maeT MareMaTudeckuii GyHIaMeHT i1 POPMUPOBAHNS KOMIICTCHIIHIA B
obOmacti MHPOPMATUKU W MHUQPPOBBIX TEXHOJOTHUH. [Ipy M3ydeHUU CTATUCTUKU H
BEPOSITHOCTA OOOTAIIAlOTCsl TMPEACTABICHUS OOYyYaloOIUXCI O COBPEMEHHOMN
KapTHHE MHUpa M METOJaX €ro WcCCIeaoBaHUsA, (opMHpyeTcs MOHWUMaHHUE POJIH
CTaTHCTHKHU KaK MCTOYHHMKA COIMAILHO 3HAYUMOUN MH(OPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHSI.

146.7.1.2. B COOTBETCTBUU C [NaHHBIMH LEISIMH B CTPYKTYyp€ MOpOrpaMMbl
ydueOHOro Kypca "BeposaTHOCTh M cTaTucTHKAa" OCHOBHOTO 00IIEero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOLIME CONepkKaTelbHO-MeTonquueckue auHuu: "llpeacraBneHue
JAHHBIX W onMucarenpHas  craructuka', "BepostHocTh", "ODnaeMeHTHI
xoMmOunaropuku", "Benenue B Teoputo rpadon".

Conepxanne nmuaun "lIpeacraBieHrue JaHHBIX M ONMMUCATEIbHAS CTAaTUCTHKA'
CIIY’KUT OCHOBOH 151 pOPMHUPOBAHUS HABBIKOB PabOTHI ¢ HHGOPMAIIUEH: OT UTCHUS
U MHTEpHpeTanuu UHPOpMallMY, MPEACTaBICHHON B Ta0NMIaX, Ha JUarpaMMmax u
rpadukax, 1m0 cOopa, MPEACTaBICHUS W aHajdu3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHK CPETHUX M paccemBaHusd. Pabortas ¢ JaHHBIMH,
oOyuyaromuecsi y4yarcsi CUMTHIBaTh M HMHTEPIPETUPOBATHh JTAHHBIC, BBIJIBUTaTh,
apryMEHTHPOBAaTh M KPUTUKOBaTh MPOCTEHUIINE THUIOTE3bl, PA3MBIIUIATh HaJl
(dakTopamMu, BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OICHWBATh WX BIHMSHUEC Ha
paccMarpruBaeMble BETUYUHBI U TTPOLIECCHI.

NHTyUTUBHOE NpPENCTABIEHUE O CIYYalHOW W3MEHUYMBOCTH, HCCIENOBAHUE
3aKOHOMEPHOCTEM M TEHICHIMHA CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOM JUIs
U3y4YCHUs TEOPUH BEPOATHOCTEH. boiblloe 3HAYEHHE HMEIOT IPAKTUYECKUE
3a/1aHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU MOJEIIAMMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa TPaBIOINONOOUS CIydaiHOTO
coObitusi. Ilpu w3ydeHun y4yeOHOro Kypca OOyYarolIuecs 3HAKOMSTCA C
POCTEUIITMMHU METOIAMH BBIYHUCIICHUS BEPOSTHOCTEHN B CITyYaHBIX IKCIIEPUMEHTAX
C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMH HCXOIaMH, BEPOSTHOCTHBIMHU 3aKOHAMH,
TIO3BOJITIONIMMH CTaBUTh W pEIIaTh OOJee CIOXKHBIE 3amadd. B ydeOHBI Kypc
BXOIAT HadaJbHBIC TPEACTABICHHUS O CIyYalHBIX BEIWYMHAX W HMX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHO>KE€CTBAMHM M OCHOBHBIMHU OIEpalusiMd HaJ MHOXKE€CTBAMH, PaCCMATPUBAIOTCS



IIPUMEPBI IIPUMEHEHHUS I PELICHUs 3a7a4, a TAK)KE HMCIIOJIb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax M YUeOHBIX MpeaMeTax.

146.7.1.3. B 7 - 9 kmaccax wuzywaercs yueOHbIl Kypc "BepoaTHocTh u
CTaTUCTUKA", B KOTOPBIM BXOHAT pasgensl: "lIpenacraBneHne HaHHBIX U
onucarenbHas craructuka”, "BepostHocTh", "DiaeMeHTh KOMOWHATOPUKHU'",
"Benenue B Teoputo rpadon".

146.7.1.4. O0uiee 4KciIO YacOB, PEKOMEHOBAHHBIX JIJIsl U3YUYEHUS! YUEOHOro
kypca "BepostHocTh u cratuctuka", - 102 yaca: B 7 kiacce - 34 gaca (1 gac B
Hezeno), B 8 kinacce - 34 gaca (1 gac B Henenmto), B 9 kimacce - 34 yaca (1 gac B
HEJIETIO).

146.7.2. Conep>xanue oO0ydeHus B 7 Kiacce.

[IpencraBnenue NaHHBIX B BUAE TaONHIl, AUAarpamm, rpapukoB. 3amoIHEHHE
TaONWIl, YTEHWEe W TIOCTPOCHHE JuarpaMMm (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpYroBbIx). UTeHue rpadukoB peanbHbIX MporeccoB. M3pnedenne napopmanuu us3
aarpaMM M TaOJul, UCIIOJb30BaHUE U MHTEPIIpETAlUsl JaHHBIX.

OnucarenbHas CTaTUCTHKA: CpelHee apudMeTHYecKoe, MeJMaHa, pa3Max,
HauOoJblllce M HAWMEHbIIEE 3HA4YEHUs HaOOpa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

CnydaliHBIN SKCIIEpUMEHT (OMBIT) M Cly4ailHoe coObiThe. BepostHOCTh U
gacToTa. Poib MamoBepOsSTHRIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE
u B oOmiecTtBe. MoHeTa 1 urpaibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Cremennp BeprmmHbl. Yuciao pedep U cymmapHas
creneHb BepmuH. [Ipeacrasnenue o cBazHoctu rpada. Lenu u nwmkisl. Iyt B
rpadax. O0xon rpada (dinepo mnyth). IlpencraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momoiibio rpados.

146.7.3. Coneprxanue oOydeHus B § Kiacce.
[IpencraBrnennue JaHHBIX B BUJIE TAOJUII, JUATPaMM, TPaQHUKOB.

MHOXeCTBO, AJIEMEHT MHOXECTBa, NOAMHOXecTBo. Omnepauuu  HaJ
MHO)XECTBaMH: OObEMHEHUE, TIepeceueHre, AomoaHeHne. CBOMCTBaA oneparuii Hal
MHO>KECTBaMU: MIEPEMECTUTENBHOE,  COYETATENIbHOE,  PacHpeaeiIMTENbHOE,
BKitoueHUs. Mcnonp3oBaHue rpaduueckoro MPEACTABICHUS MHOXKECTB s
ONMCaHUs PEAJbHBIX MPOLIECCOB U SIBIICHUM, IPU PEIICHUN 3a]1a4.



N3mepeHne paccenBaHus AaHHBIX. JlUCIepCHs M CTaHIAPTHOE OTKIOHECHUE
YHCJIOBBIX HA00POB. JlnarpaMma paccenBaHms.

OneMmeHTapHble cOObITHS chnydaiiHOoro onbiTa. CioyuyaiiHble  COOBITHSL.
BepostHocTr  coObIThil. OmNbBITBI €  PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusiMu. Ciryyaiinblil BbIOOp. CBsI3b MEXKy MajJOBEPOSTHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITHSIMHU B IPUPOJIE, OOIIECTBE U HAyKe.

JepeBo. CBOWCTBA AEPEBBLEBR: €AMHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE BUCSIYEH
BEPIINHBI, CBS3b MEXy YHCJIOM BEPIIUH U yuciioM pedep. [IpaBuino yMHOXEHUS.
Pemenne 3ama4 ¢ nmomorpio rpados.

[IporuBononoxkupie coObiTUd. Juarpamma Ditniepa. OObenuHeHUE W
nepecedenne coObITHil. HecoBmectHbie coObiTus. @Dopmyna  CIOXKEHUS
BEPOSATHOCTEU. YCJIOBHAsi BEPOSITHOCTh. [IpaBuno ymHOxeHuss. HeszaBucumbie
cooniTus. IlpencraBienue skcnepuMeHTa B BuUJE JepeBa. PelieHuwe 3amad Ha
HaXOXKJICHUE BEPOSTHOCTEM C IOMONIBIO JIEpEBA CIIyYallHOTO 3KCIIEPUMEHTA,
auarpamm Duiepa.

146.7.4. Conep>xanue o0yuenus B 9 kiacce.

[IpencraBneHue faHHBIX B BUJAE TAOJIUII, AMATpaMM, TpapuKOB, MHTEPIIPETALINS
naHHbIX. UTeHue W mocTpoeHue TaOnuIl, auarpaMm, TI'paduKoB IO peaTbHBIM
JTAHHBIM.

[lepectanoBku u Qakropuan. CodeTaHuss M YUCIO COYETaHHU. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CiydailHbIH BBIOOp TOUKH W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

HcneiTanne. Yenex u Heynada. Cepus UCHbITaHUM 0 niepBoro ycrexa. Cepust
ucneiTanuii bepuysmum. BeposiTHocTH cOOBITUI B CepUU UCTIBITAaHUN bepHysuiu.

CnyvailHass BeIMYMHA U pacOpeleleHUE BEpOSITHOCTEH. Maremarnudeckoe
oxunanue U aucnepcus. [IpuMepbl MaTreMaTH4YECKOTO  OXKHUJAHHUS — Kak
TEOPETUUYECKOTO CPEAHEr0 3HAUCHMS BEJIIMYMHBI. MareMaTuyecKkoe OXUJaHuE U
JUCIIEPCHUSI CITyYaitHOM BEJIMYUHBI 'UHUCIIO YCIIEXOB B CepUHU UctibiTanuii bepuymnu".

[lonstue o 3akoHe OonbIIMX uncen. M3mepeHue BEpOSTHOCTEH C MOMOIbIO
yacToT. Ponp 1 3HaueHune 3akoHa OOJIBILIMX YHCEIT B IPUPOJE U OOILIECTBE.

146.7.5. IlpenMeTHble pe3yabTaTbl OCBOCHHUS MpPOrpaMMbl y4eOHOTO Kypca



"BepoATHOCTb U CTaTUCTUKA".

146.7.5.1. [IpeameTHbIE pe3yabTaTbl OCBOEHUSI MIPOrpaMMbl Y4EOHOTO Kypca K
KOHIy 00yudeHus B 7 Kilacce.

Yurare wuHQOpMALMIO, MPEACTABICHHYIO B Ta0iMLax, Ha JuarpaMmax,
OpPEJCTaBIATh JIaHHbIE B BUJE TaONMI, CTPOUTh JAUarpammbl (CTOJIOMKOBBIE
(cronOuareie) ¥ KpyroBbi€) 0 MACCMBAaM 3HAYEHUH.

OnuceiBaTh u HHTCPIPCTUPOBATD PCAJIbHBIC YHCJIOBBIC JaHHBIC,
MpCACTAaBJICHHLIC B Ta6J'II/ILIaX, Ha Juarpammax, l"pa(l)I/IKaX.

Hcnonp30Bare 118 ONMCAHUS JTAHHBIX CTAaTUCTUYECKUE XAPAKTCPUCTUKH:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHUS,
pa3Max.

NmeTp mnpencraBiaeHWe O CIIydallHOM W3MEHUYMBOCTH Ha NPUMEpPAX IIEH,
(bu3HUeCKuX BETWYNH, aHTPOTIOMETPUYCCKUX JTAHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

146.7.5.2. [IpeameTHbIE pe3yNbTaTbl OCBOCHMS MTPOrpaMMbl YHEOHOTO Kypca K
KOHIly oOyueHus B 8 Kjacce.

W3pnekath W mpeoOpa3oBBIBaTh HHPOPMAIIMIO, IPEICTABICHHYIO B BHJC
TaOIUI, TUarpamm, TpaduKoB, MPEACTABIATh JaHHBIE B BUJE TAOJIHII, TUArpamM,
rpaduKoB.

OnuchlBaTh JTaHHBIE C MOMOUIBIO CTAaTHCTUYECKHX IIOKa3aTeseil: CpeaHux
3HaUEHHUI U MEpP paccenBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI UUCIIOBBIX 3HAYEHUM M 4YaCTOTHI COOBITHI, B TOM YHUCJIE TIO
pe3yibraraM U3MepeHu U HabIIOACHUH.

Haxonute BEpOSITHOCTH CIy4ailHBIX COOBITHI B OIBITaX, 3Hask BEPOSITHOCTHU
AIIEMEHTAPHBIX COOBITUHA, B TOM YHCIE B ONBITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBark rpaduyeckre MOAEIU: JIEPEBO CIy4ailHOTO SKCIIEPUMEHTA,
IUarpamMMmbl JWJepa, YiciIoBas mpsiMas.

OHepI/IpOBaTB MNOHATHAMMA: MHOXKCCTBO, IIOAMHOKCCTBO, BBIIIOJHATE OIICpAllnU
Haa MHOXCCTBAMM: O6’[>CI[I/IHGHI/IC, IMepeCCUCHUC, MAOIIOJIHCHUC, IICPCUUCIIATH
QJICMCHTBI MHOKCCTB, IIPUMCHSATDH CBOMCTBA MHOYKECTB.



Hcnonb3oBarh rpaduueckoe mpeacTaBIeHne MHOKECTB U CBSI3EH MEXTy HUIMU
JUISL OTIMCAHUS IPOLIECCOB U SIBJICHUM, B TOM YHUCJIE IIPU PELICHUU 3a]1a4 U3 IPYTHUX
y4eOHBIX MPEAMETOB U KYPCOB.

146.7.5.3. [IpeameTHbIE pe3ynbTaThl OCBOCHHS TPOrpaMMbl YHEOHOTO Kypca K
KOHIly oOyueHus B 9 Kiacce.

W3Biekars 1 mpeoOpa3oBeIBaTh HHPOPMAITHIO, TPEACTABICHHYIO B Pa3IMUHbIX
WCTOYHUKAX B BHJIC TAOJHII, TUArpaMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJC
TaOIuIL, IUarpaMm, rpa)uKoB.

Pemmats 3aa4 OpPraHU30BAHHBIM Hepe60p0M BApHUAaHTOB, a4 TaAKXC C
HCIIOJIBb30BaAHUCM KOM6HHaTOpHI)IX IIpaBHII 1 MCTOOOB.

HMcnonp30Barh omnucareiabHbIC XAPaKTCPUCTUKU I MACCHUBOB YHCJIOBBIX
JaHHBbIX, B TOM YHCJIC CPCAHNC 3HAYCHUA 1 MCPbI paCCCUBAaHMA.

HaxonuTe 49acTOTHI 3HAUEHW W YaCTOTHI COOBITHS, B TOM YHCJIE IOJB3YSCh
pe3ynbTaraMy NPOBEICHHBIX U3MEPEHUN U HAOTIONCHUIA.

HaxomuTh BEpOSTHOCTU ClIy4alWHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OIBITaX C PAaBHOBO3MOXXHBIMHM JJIEMEHTAPHBIMU COOBITUSIMHU, B CEPHUSIX
UCTIBITAaHUH 10 IEPBOTO yCIeXa, B Cepusix ucnbiTanuii bepuymnu.

Nmers mnpeacTaBieHre O CIy4alHOW BEIWYMHE W O PACHPEICIICHUH
BEPOSTHOCTEM.

HNmeTts mnpeacraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHUYHMBOCTU M O POJIH 3aKOHA OOJBIIMX YHCENT B
npHupozie U OOLIECTBE.

146.8. B (enepanbHbIX W PErMOHAIBHBIX MNPOLEAypax OLEHKH KadecTBa
o0pa3oBaHus UCIIONIB3YETCS MepeueHb (Koau(uKaTop) pacnpeaesieHHbIX MO KilaccaM
poBepseMbIX TPeOOBaHUM K pe3yibraTaM OCBOCHMSI OCHOBHOW 00Opa3oBareiIbHOM
OporpaMMbl OCHOBHOIO 0OIEro oOpa3oBaHUA U DJIEMEHTOB COJACPYKAHUS IIO
MaTeMaTHKe.

TabOmuma 11

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS OCHOBHOMN
o0pa3oBaresbHOM MPOrpamMmsl (5 Kitacc)



Konx
IPOBEPSIEMOT
0 pe3yJsbTara

[IpoBepsiemble MpeMETHBIE PE3YJIBTaThl OCBOSHUSI OCHOBHOM
00pa3zoBaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs

1

Yucria ¥ BBIYUCIIEHUS

1.1

[Tonumare ¥ MPaBHIBLHO YMOTPEOIATh TCPMHHBI, CBSI3aHHBIC C
HATypaJIbHBIMH YHCJIAMH, OOBIKHOBCHHBIMH M JCCATHYHBIMU
IpoOsSIMHU

1.2

CpaBHUBATh U YIIOPSIIOYMBATH HATYypaIbHbIE YHCIIA, CPABHUBATH
B MPOCTEHIHNX CIy4asX OOBIKHOBEHHBIC APOOH, NECSITHYHBIC
npoou

1.3

CoOTHOCUTh TOYKY Ha KOOPAMHATHON (YMCIIOBOM) MpSAMOM C
COOTBETCTBYIOIIMM € YHCIOM W H300pa)kaThb HaTypajbHbIC
YKCJIa TOYKAMH Ha KOOPAMHATHOM (YHUCIOBOM) MPSAMOI

1.4

BbInonHATE  apu(METHUECKHE JECUCTBUS C HaTypaJbHBIMU
YHUCIIAMH, C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUILINX CITydasix

1.5

BrINOnHATE NPOBEPKY, IPUKHUIKY PE3YIbTaTa BEIYUCICHUN

1.6

OxpymIsaTh HaTypaibHbIE YUCIA

Pemnrenne TekcTOBBIX 3a71a4

2.1

Pemarp TexcToBBIe 3amaun apuMETHUYECKUM CIIOCOOOM M C
NOMOILIBI0  OPTAaHM30BAHHOTO KOHEYHOTO Iepedopa  Bcex
BO3MOKHBIX BApPHAHTOB

2.2

Pemats 3aJauy, COACpKAIIUC 3aBHUCUMOCTH, CBA3bIBAIOIINC
BCJIMYMUHLBI: CKOPOCTb, BPEMs, PACCTOSAHUC, ICHA, KOJIUYCCTBO,
CTOUMOCTD

2.3

Hcnons30Barh KpaTKue 3alliCH, CXEMbI, TaOJIHIIbI, 0003HAUCHHS
IIpY PELICHUU 3a/1a4

2.4

ITonp30BaTbCcsi OCHOBHBIMH CAMHUIAMHU U3MCPCHUA: IICHBLI,
MacCChbl, pacCTOAHUA, BPCMCHH, CKOPOCTH, BbBIPpAXAaTb OIHH
CAWMHHUIIBI BEJIMYMHBI 4CPC3 APYTrUc

2.5

N3Bnekars,  aHanu3upoBaTh,  OLEHUBATh  HWHQPOPMAIIUIO,
NpEJCTAaBIEHHYI0 B Tabnuue, Ha CTON0Yarol [auarpamme,




HHTCPIIPCTUPOBATL IIPCACTABJICHHBIC OIAHHBIC, MCIIOJIb30BATH
JaHHBIC ITPHU PCIICHUH 3a1a4

HaFJIH,ZIHaSI rcoOMCTpPHUA

3.1

[Tonp30BaTeCsi T€OMETPUYECKUMHU TOHIATUAMU: TOYKA, IpsAMas,
OTPE30K, JIy4, Yrojl, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT

3.2

[TpuBOAMTH IPUMEPHI 0OBEKTOB OKPY’KAIOIIEr0 MHPA, UMEIOIINX
(dbopMy H3yUEHHBIX TEOMETPUUYECKUX (DUTYp

3.3

Hcnonb3oBarh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTJIaMU: BEpIIMHA
CTOpPOHA; C MHOIOYrOJbHHUKAaMHU: YIOJ, BEPIIMHA, CTOPOHA,
JIMAroHallb; C OKPYKHOCTBIO: PaJnyC, TUAMETP, LIEHTP

34

N300paxkate  u3y4YeHHBIE TreoMeTpuYeckne (QUrypsl Ha
HEJTMHOBAHHOW M KJIETYaToM Oymare C TIOMOIIbIO HHUPKYIS U
JIMHEVKH

3.5

Haxomuts nimHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C
MIOMOIIBIO JIMHEMKH, CTPOUTH OTPE3KH 3aJaHHOM JUJIMHBI,
CTPOUTH OKPYKHOCTB 33JaHHOTO paauyca

3.6

Hcnonp3oBare CBOMCTBA CTOPOH M YITIOB NPSIMOYIOJIBHHMKA,
KBaJpara Uil HMX IIOCTPOCHHs, BBIYMCICHUS IUIOIIAIA U
epuMeTpa

3.7

BbluucnsaTe nepuMeTp M IIIOMIaAb KBaJapara, MpsSMOYrOJIbHUKA,
(Guryp, COCTaBJICHHBIX W3 MPSAMOYIOJbHUKOB, B TOM YHCIIE
buryp, n300pakeHHbIX Ha KJIET4aTo Oymare

3.8

Ilonw30Barscs OCHOBHBIMH MCTPHUUYCCKHMU CINMHHUIIaMH
U3MCPCHUA JIMHBI, IUJIOIIAaAW; BbIpaXXaTb OJAHU CIWHUIBI
BCJIMYMHEBI YEPE3 APYTUC

3.9

PacrnioznaBars napasuiesienumnes, KyoO, HCTIOJIb30BaTh
TEPMUHOJIOTHIO: BEPIIIMHA, PEOPO, TPaHb, U3MEPECHUS; HAXOAUTh
U3MEpEHUS Tapajuiesienumneaa, Kkyoa

3.10

Boruucnsate o0bem KyOa, napajienenuneaa Mo 3aJaHHbIM
U3MEPEHUSM, NI0JIb30BaThCs €AMHUIIAMU U3MEpPEHUsl 00beMa

3.11

Pemarr HecnoxHBIC 3a/lai Ha HN3MCPCHUC TCOMCTPHYCCKHUX




BCJIMYHUH B IIPAKTHYCCKUX CUTyallUAX

Tabmuma 11.1

[IpoBepsieMble IEMEHTHI CoAepKaHusl (S5 Kiacc)

Kon [IpoBepsieMblIld AIEMEHT CONEPKAHUS

1 Harypanbnsle uyncina u Hynb

Harypanpnoe wuwmcno. Pan Harypanmbaeix 4wncen. Yucno 0.
1.1 |M300paxkeHue HarypajbHbIX YHCENI TOYKAMU HAa KOOPAUHATHOMN
(4nciioBOM) MIpsAMOM

12 ITo3unmnonnas cucrema cuucieHnus. Pumckas nymepanus. Jlecatnunas

CHUCTEMA CUHCIICHUA

13 CpaBHEHME HATYPAJIBHBIX YHCEI, CPABHEHHWE HATYPAJIBbHBIX YHCEI C
' HyJieM. OKpyIJIEHHE HATYPAJIbHBIX YHCEII

CrnoxeHue, BRIYUTAHUE, YMHOKEHUE U JICIICHUE HATypaIbHBIX YHCEIL.
CBOHCTBO HyJIS TIPH CJOKEHWHW, CBOWCTBA HYJS M CAWHHIIBI TIPH
1.4 |ymHOxeHuu. [lepemecTutebHOE U COUETATEILHOE CBOMCTBA (3aKOHBI)
CIIOKEHUST W YMHOXXEHUS, PaCIpee/IUTEIbHOEe CBONCTBO (3aKOH)
YMHOKCHUS

L5 Hcnonb3oBanue OykB JjIsi 0003HaUEHUsI HEM3BECTHOI'O KOMIIOHEHTA U
' 3aMMCU CBOMCTB apU(PMETUUECKUX JCHCTBHM

JlenuTenu U KpaTHbIE Yucia, pa3jiokeHne Ha MHokuTenu. [Ipocteie u
1.6 |cocraBubie uncna. [IpusHaku aenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM

17 CreneHb ¢ HaTYpaJbHBIM MOKa3arejaeM. 3alKch YKCIa B BUJIE CYMMBI
' pa3psIHBIX ClaracMbIxX

UucnoBoe  Bblpak€HHE. BblunMCIE€HHE  3HAYEHUM  YUCIIOBBIX
BBIPQKCHUH, MOPSJOK BBINOJHEHUSA AcucTBUM. Vcnonb3oBaHue npu
1.8  |BBIUMCIICHUSIX TEPEMECTUTEILHOIO M COYETATeIbHOTO CBOWMCTB
(3aKOHOB) CIIOKEHUSI U YMHOXKEHUSI, paclpeieuTeIbHOrO0 CBOMCTBA
YMHOXEHHS




Hpobu

2.1

[IpencraBnenue o JpoOM Kak CrMocoOe 3amucy 4YacTh BETUYHUHBI.
OObikHOBeHHBIE J1poOu. [IpaBUibHBIE M HENpPaBWIbHBIE JIPOOH.
CwmemranHass apoOb, MPEJACTABICHHE CMEIIAaHHOW JpoOu B BHUIC
HEMPaBWJIBHOM JApoOM ¥ BBIJCICHUE I[IEJIOM YacTh 4Yucia U3
HEeMpaBWILHON apobu. M3o0paxkeHune apobdeit ToukaMyu Ha YHUCIOBOU
IPSAMON

2.2

OcnHoBHoe cBoiicTBO apobu. Coxpamienue apoGeit. IIpusenenue
IpoOu K HOBOMY 3HaMeHarento. CpaBHeHHE ApoOei

2.3

CrnoxeHue M BblUMTaHUE JIpoOeil. YMHOXKEHHE W JAeleHHe ApoOeH,
B3aMMHO-00paTHble Apoou. HaxoxkaeHue 4acT 1esIoro u Leaoro mo
€ro 4actu

24

Hecartnynas 3anuch ApooOeit. IlpencraBienue AecATUUHOW IpoOU B
BUJIe 0OBIKHOBEHHOU. M300pakeHne NeCATUYHBIX IpoOei ToukaMu Ha
4yiCII0BOM npsiMoil. CpaBHEHHE IECSITUUHBIX Ipo0ei

2.5

Apudmernueckue NEUCTBUS C JECITUUYHBIMU ApoOsmMu. OKpyIriieHHue
NECATUYHBIX Apo0ei

Pemienne TekcTOBBIX 3a/1a4

3.1

Pemenue TeKCTOBBIX 3a7a4 apU(PMETUUECKUM CIIOCOOOM

3.2

Pemenue nornueckux 3amad. PemeHue 3amad mepedOpoM  Bcex
BO3MOXHBIX BapuaHTOB. Vcronb3oBaHue pu pelieHUH 3aa4d Tabaull
U CXeM

3.3

Pemienne 3amau, copepKalmyMxX  3aBUCUMOCTH,  CBSI3bIBAIOIIME
BEJIMYUHBI: CKOPOCTb, BpEMs, PACCTOSHHUE, ILECHY, KOJIUYECTBO,
CTOMMOCTh. ETMHUIIBI U3MEPEHUS: MaCChl, 00beMa, IIEHbI, PACCTOSHUSI,
BPEMEHHU, CKOPOCTH. CBA3b MEXKIy €IUHUIIAMU U3MEPECHUS KaxKII0H
BEJIMYMHBI

3.4

PenieHne oCHOBHBIX 3aJ1a4 Ha I[pO6H

3.5

HpeJICTaBJ'IeHI/IC JaHHBIX B BUJIC Ta6J'II/III, CTOJIOYATHIX AuarpamMm

Harnsannas reomerpus

4.1

Harnsaneie npeacrasnenus o Gpurypax Ha MmIOCKOCTH: TOUKA, MpsMasl,




OTPE30K, JIyd, yroji, JIOMaHasi, MHOTOYIOJIbHUK, OKPYXXHOCTb, KpYT.
Yro. [IpssMO#, OCTPBIN, TYIIOW U Pa3BEPHYTHIN YIIIbI

JliinHa oTpe3ka, METpUYECKHe €IUHUIIBI JUIHMHBL. [[nuHa nomaHoi,
4.2 |nmepuMeTp MHOrOyroiibHuUKa. M3mepeHue U MOCTPOCHHE YIJIOB C
MIOMOIIIbIO TPAHCTIOPTUPA

Harnsgaeie  mpencrtaBiaeHuss o ¢urypax  Ha  TUIOCKOCTH:
4.3  |MHOrOyroJIbHUK, IpsIMOYTOJIbHHK, KBaJIpaT, TPEYTrOJIbHUK; O PABEHCTBE

buryp

N3o6paxkenue ¢puryp, B TOM dnciie Ha KieTdaroit Oymare. [loctpoenue
44 KOH(Urypamuii u3 yactei npsMoil, OKpy>KHOCTH Ha HETMHOBAHHOH U
' Kiertyaroil Oymare. Jcrnonb30oBaHHE CBOWMCTB CTOPOH U YIVIOB

MPSIMOYTOJIBHUKA, KBAJpATa

[Inomane IpAMOYTroJIbHUKA U MHOI'OYTOJIBHUKOB, COCTaBJICHHBIX M3
4.5 |npsAMOYTrOJIBHUKOB, B TOM uHciie (Uryp, M300pakK€HHbIX Ha KJIETYaTon
Oymare. EnuHuULIBI U3MEpEeHus MII01La 1

Harnsgnele mpeactaBieHWss O  NPOCTPAHCTBEHHBIX — (purypax:
IPSMOYTOJIbHBIN napajuieienumne], KyO, MHOTOT'PaHHUKH.
4.6 |M3oOpaxeHue MpPOCTEUIINX MHOTOrpaHHUKOB. Pa3BepTku kyba u
napajuienenunena. Co3ranue Mojeaeii MHOTOrpaHHUKOB (U3 Oymarw,
IPOBOJIOKH, IJIACTHIIMHA U IPYTHX MaTepHaoB)

O6beM TpsAMOYTOJNIBHOTO — Mapaiienenunena, kyba. EmuHuis

4.7
U3MEpeHUsT 00beMa
Tabnuma 11.2
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaresbHOM nporpammel (6 Kiiacc)
Kon [IpoBepsieMble TpeIMETHBIE PE3YyIbTaThl OCBOCHHSI OCHOBHOM

IpoBepsieMOor | 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOT'O 001IEr0 00pa30BaHMUs
0 pe3yJbTara

1 Yucna 1 BBIYMCICHUS

1.1 3HaTh ¥ MIOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMUA BUIAMHU




yucel W CIoco0aMu UX 3alliCH, TEePEeXOAUTh (eCiu I3TO
BO3MO’KHO) OT OJHOU (POPMBI 3aIKMCH YKCia K JpyTroi

CpaBHI/IBaTB " ynnopsaaodnBarb OCJIbIC YHCJIA, OOBIKHOBEHHBIE U

1.2
JeCATUYHBIE JPOOU, CPaBHUBAThH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB
BelnoniHATh, codeTras YCTHBIE W IIMCBMEHHBIE IIPUEMBI,
13 apudmernyeckue JEUCTBUS C HAaTypajJbHbIMU U LEJIBIMU
' qucliaMd, OOBIKHOBEHHBIMU M  JECATUYHBIMU  JIPOOSMH,
NOJIOKUTEIBbHBIMU U OTPULIATEIbHBIMU YHCIAMU
BblUuCIATE 3HAYEHUST YHCIOBBIX BBIPAKECHHM, BBINOIHAThH
14 OPUKUAKY W OLEHKY pe3ysbTaTa BBIUYKCICHUM, BBINOIHATh
' npeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOMCTB
apu(pMETHYECKUX ACUCTBUI
15 OkpymiaATh 1LieJIble 4YKClia U JIeCATHYHbIE JApOoOU, HAXOAWUTH
' MPUOTHMKESHUS YHCEeT
CooTHOCHUTP  TOYKY Ha  KOOPAMHATHOM  MHpsMOU  C
1.6 COOTBETCTBYIOLIUM € YHCIIOM M U300pa)kaTh Ynciaa TOYKaMHU Ha
KOOPJAMHATHOM IIPSAMON, HAXOAUTh MOJYJIb YUCa
17 COOTHOCUTH TOYKY B IPSAMOYTOJIBHOM CHUCTEME KOOPAMHAT C
' KOOpAMHATAMU 3TON TOYKH
13 OxkpymiaTh 1ieJible 4YKClia U JIeCATHYHbIE JApOOU, HAXOAUTH
' PUOTHKESHUS YHCET
2 YucnoBble 1 OyKBEHHBIE BBIPAKEHUS
[lonumarb U ynoTpeOdasiTh TEPMHUHBI, CBSI3aHHBIE C 3alKChIO
2.1 CTENEHU YMCJIa, HAXOIUTh KBaJApaT U KyO uuMCIa, BBIYUCIATH
3HAUEHMS YUCIIOBBIX BBIPAKEHUN, CONECPKALIUX CTENEHN
27 [lonb30Barbecst  MpU3HAKAMU ~ JIEJTMMOCTH,  PAaCKIIaJbIBaTh
' HaTypaJIbHbIC YMCJIA HA IPOCTHIE MHOKHUTEIIN
)3 [lonb3oBarbest  macmTaboMm, COCTaBIATh — MNPONOPLUUU U
' OTHOILEHHS
54 Wcnonb3oBarh OyKBbI [UIsi 00O3HAYEHUS YUCET MpPH 3allUCU

MAaTCMaTH4YCCKUX BBIpa)KeHHﬁ, COCTaBJIATDH 6YKBCHHI)IC




BBIpOKEHUA U (QOpMYJbl, HAXOAUTh 3HAYEHUs OyKBEHHBIX

BBIPAKCHUU
2.5 HaxomuTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA
3 Pemrenne TekcTOBBIX 3a10a4
31 Pemars MHOromaroBple TEKCTOBBIE 3a7auyd apu(PMETHUYECKUM
' CII0CO00M
Pematp 3a/1a4u, CBSI3aHHbIC c OTHOULIEHUEM,
3.2 IPONOPLUUOHAIBHOCTBIO BEIWYUH, MPOLEHTAMH, PpEIIaTh TpHU
OCHOBHBIE€ 33/1a4M HA JIPOOU U TIPOIIECHTHI
Pemate 3amaum, copepikamipie 3aBUCUMOCTH, CBSI3bIBAOIIUE
BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHY, KOJIUYECTBO,
13 CTOMMOCTb, TIPOHU3BOAMTEIIBHOCTh, BpeMs, 00beM paboThI,
' UCTIONB3YSl apu(METHUEeCKUEe NEHUCTBUS, OICHKY, NPHUKHUIKY;
MOJIb30BAaThCS  €MHUIIAMU  HU3MEPEHHUS  COOTBETCTBYIOLIUX
BEJIMYUH
34 CoctaBnsaTh OyKBEHHbBIE BBIPAXKECHUS 110 YCIOBHUIO 3a/1a41
N3Bnekars wHpOpMAIWIO, MPEACTABICHHYI0 B TaOnWIax, Ha
35 JMHEHHOW,  cTONOYaTol  wiMm  KPYroBOM  Juarpammax,
' UHTEPIPETUPOBATh MPEJICTABICHHBIE JaHHBIE, MCIOJIb30BaTh
JAHHBIE TIPU PEIICHUU 3a/1a4
16 [IpencraBnars uHbOpPMAIUIO C TOMOIIBIO TAOIHI], JIMHEHHON U
' CTOJI0YATON qUarpaMm
4 Harmsgnas reomerpus
[TpuBOIUTE TPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEFOIIIHX
41 bopmy M3YUYEHHBIX FEOMETPUUECKUX MJIOCKHUX u
' MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX U CUMMETPUUHBIX
buryp
N3o0paxarh ¢ MOMOUIBIO [UPKYJIS, JUHEHKH, TPAHCIIOPTHUPA Ha
47 HEJIMHOBAHHOM U KJIeT4arod Oymare H3y4eHHbIE IUIOCKUE

reoMeTpudeckue (GUrypel W KOHPUTypalud, CHUMMETPHUYHBIC
burypsl




[Tonp30BaTeCcsi T€OMETPUYECKMMM  MOHATHSIMHU:  PABEHCTBO
4.3 buryp, CHMMETpHs; UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C
CHUMMETPHUEN: OCb CUMMETPHUH, LIEHTP CUMMETPHUU

HaxomuTe BeNWYMHBI YIJIOB M3MEPEHHUEM C  IOMOUIBIO
TPaHCIOPTUPA,  CTPOUTh  YIVIBI  3aJaHHOM  BEJIWYMHBI,
4.4 MOJIb30BaTbCA IIPU PEIICHUM 33Ja4 TPaayCHOM MEpOW YIIIOB,
pacro3HaBaTh HA 4YEpPTEkKaxX OCTPBIM, MPSIMOU, Pa3BEPHYTHIM U
TYIION YIJIbI

Beruncnare  1MHY J1OMaHOM, IIEPUMETP MHOTOYTOJIBHUKA,
4.5 NIOJIB30BaTbCA €IMHULIAMU M3MEPEHHMs JUIMHBI, BbIPAXKaTbh OIHU
€AVHULIBI U3MEPEHUS JUIMHBI Yepe3 APyTHE

Haxonuts, ncnonb3yst 4epTeKHbIE UHCTPYMEHTBI, PACCTOSHUS:
4.6 MEXJy ABYMsS TOYKaMH, OT TOYKU JO NPAMOM, JJIMHY IIyTH HA
KBaJpaTHOM CETKe

Boruucnars JI011a]Th duryp, COCTaBJICHHBIX u3
PSIMOYTOJIbHUKOB, UCIIO0JIb30BATh pazOuenue Ha
47 OpsIMOYTOJIbHUKK, Ha paBHbIE (UTYpBI, JTOCTpavBaHUE [0
' NpPSIMOYTOJIbHUKA, TOJIb30BaTbCd  OCHOBHBIMM  €IMHUIAMU
U3MEpPEHUS IUIOIIA[M, BBIPAXKATh OJHHM EIWHUIBI WU3MEPECHUS

IJIOIIAJIA YEPE3 JIpyTue

Pacno3naBare Ha MOJAENISIX M M300paKCHUSAX MUPAMHUTY, KOHYC,
4.8 IIAJIUHIP, HCIIONB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeoOpo,
rpaHb, OCHOBAaHHE, Pa3BepPTKa

49 N3o0paxkare Ha  kjeryaroii  Oymare  NpsSIMOYTOJBHBIM
' napasuiesenure]]

410 Beruucisate 00beM MpSIMOYTOIBLHOTO Tapauiesienurnena, Kyoa,
' M0JIb30BaThCS OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00beMa

411 Pemate HecOXHBIC 3aJa4 Ha HaXO0XIACHHC I'COMCTPHUYCCKHX

BCJIMYMH B IIPAKTUYCCKUX CUTyallUAX

Tao0muma 11.3

[TpoBepsiemblie 371€MEHTHI cofiepkanus (6 Kiacc)



Kon

[IpoBepseMBblii JIIEMEHT COACPHKAHUSA

HarypanbHbie yucna

1.1

ApudmeTnyeckue JeHWCTBUS C MHOTO3HAUHBIMU HaTypajdbHBIMU
yrciiaMu. YncIIoBbIE BBIPAKEHUS, OPSIIOK ICUCTBUI, UCIIOJIb30BAHUE
ckoOok. lcrmonb30BaHWEe TPH BBIYHCICHUSAX IEPEMECTUTEIBLHOTO U
COYETATEIILHOTO CBOMCTB CJIOKECHHUS 151 YMHOKEHUS,
pacipeneIuTEIbHOTO CBOMCTBA YMHOKEHHUS

1.2 |OxpymieHue HaTypaibHbIX YHCEN
13 JlenuTenn W KpaTHBIE YMCIIa, HAWOONBIIUN OOIIMKA JIETuTeIb U
' HauMEHbIIee 001Iee KparHoe. J[eTMMOCTh CYMMBI B IIPOU3BEACHUS
1.4 |JleaeHue ¢ OCTaTKOM
2 Hpobu
)1 OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JApOOM, COKpalleHHe
' npo6eit. CpaBHEHUE U YIIOPSAOYMBAHUE APOOEii
57 Pemenue 3ama4 Ha HAXO0XKJICHHUE YacTH OT LIEJIOTO MU IEJIOr0 MO €ro
' gacTu. J[poOHOE YHMCIIO KaK Pe3ysIbTaT JACICHUs
[IpencraBnenue aecATUYHON apoOU B BUJIE OOBIKHOBEHHOM ApoOHU U
2.3 |BO3MOXXHOCTb TIPEJICTaBICHUS OOBIKHOBEHHOW JpoOM B BHUE
JECATUYHOMN
JlecsTuaHbie TpoOU M MeTpUUecKas cucrema mep. Apudmernyeckue
2.4 |IEUCTBUSA W YHWCIOBbIE BBIPAKEHHUS C OOBIKHOBEHHBIMH U
JCCATHYIHBIMH JIPOOSIMHU
)5 OtHomenue. JleneHre B JaHHOM OTHOIIEHUH. MaciiTal, mponopIus.
' [IpumeHenune mponopurii Npyu PEeIEHUH 3a1a4
ITonsitue mporeHTa. BpluncieHue MNOpPoOLEHTa OT BEJIMYUHBI U
26 BEJIMYMHBI M0 €€ MPOULEHTY. BblpakeHne MpPOLEHTOB AECATUYHBIMU
' npoOsiMmu. Pemienue 3ajad Ha TPOLIEHTHI. BbIpaeHue OTHOIICHUS
BEJIMYMH B MPOIEHTaX
3 [TonoxxurtenpHbIE U OTPULIATENBHBIC YHACIIA
3.1 ITonoxurenpHble U OTpULATENbHBIE 4yncia. Llenble yucna. Momyib




quclia, FeOMETpUYECKasi MHTEpIpeTanus Moayis uncia. M3o0paxkenue
yucel Ha KOOPAMHATHOM MpsMOM. YHCIOBBIE MNPOMEKYTKHU.
CpaBHeHue yucen

3.2

Apudmernueckue ASHCTBUS C TOJIOKUTEIHHBIMUA M OTPUIIATEIIbHBIMU
YUCIIaMU

3.3

[IpsimoyronbHast cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHarb
TOYKM Ha IUIOCKOCTH, abcuucca u opauHara. [locTpoeHue Todyek u
buryp Ha KOOPIUHATHOM MJIOCKOCTH

BYKBCHHBIC BBIPAKCHHUA

4.1

[Ipumenenne OyKB JjIs 3alMCH MaTeMaTHYCCKUX BBIPAKCHUN U
npennoxenuii. CBoHCTBa apu(PMETHUECCKUX NeUCTBUA. bykBeHHBIC
BBIDQOXKECHUS W YMUCJIOBBIC TOJICTAHOBKM. bDyKBEHHBIE paBEHCTBA,
HAaX0XJICHUE HEM3BECTHOTO KOMIIOHEHTA

4.2

@opmynbl, (HOpMyIIBI TIEpUMETpa H IUIOMIAAA MPSMOYTOIHHUKA,
KBajpara, 00beMa napajuienenurnena u kyoa

Perenye TekcTOBEIX 3aJ1a4

5.1

Permenue TeKCcTOBBIX 33724 apuMETHIECKUM CTIOCOOOM

5.2

Pemenne mormueckmx 3amad. Pemenuwe 3amad mepebopoM  Bcex
BO3MOXKHBIX BAPUAHTOB
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Pemenne 3amay, copep)KalMX — 3aBUCUMOCTH,  CBSA3BIBAIOIIUX
BEJINYMHBI: CKOPOCTb, BpEMs, pPACCTOSIHUE, II€HA, KOJINYECTBO,
CTOUMOCTb, MPOU3BOAUTEIBHOCTb, BpeMs, 00beM padoThl. EnuHuIIbI
MU3MEPEHUSA: MAacChbl, CTOMMOCTH, PAaCCTOSHHS, BPEMEHHU, CKOPOCTH.
CBs3b MEXy EIMHUALIAMYU U3MEPEHUS KAKIOW BEJIMUYUHBI
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Pemienue 3aJia4, CBA3aHHbIX C OTHOHMICHUCM, ITPOIIOPIMOHAIIBHOCTBIO
BCJIIMYMH, IIPOOCHTAMH, PCIICHUEC OCHOBHLIX 3aJa4 Ha I[pO6I/I 151
IMPOLCHTHI

5.5

OueHka W TpUKHAKA, OKpymIeHHe pesyaprara. (CocraBieHue
OyKBEHHBIX BBIPAXXEHUH 110 YCIOBHIO 33]IaUU.

5.6

[IpencraBieHre MAaHHBIX C TIOMOIIBIO TaOMUI M AWArpamM.
Cronbuarsie quarpaMMbl. YTeHUE KPYroBBIX JUarpaMm




Harnsannas reomerpust

Touka, mpsiMasi, OTPE30K, JIy4, YroJ, JIOMaHas, MHOTOYTOJIbHUK,

6.1
YEeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
62 B3aumHoe  pacmnonoxeHue — ABYX ~ NOpSIMBIX ~HA  IUIOCKOCTH,
' napajuieibHbIe MPSMbIE, EPIICHIUKYISIPHBIE MPSIMbIE
63 N3mepenune pacCcTOSIHUI: MEXKTy IByMSI TOUKaMH, OT TOYKH J0 MPSMOH,
' JUTMHA MapIIpyTa Ha KBaJPaTHON CETKe
6.4 |H3MmepeHue u MOCTPOCHHE YITIOB C MMOMOIIBIO TPAHCTIOPTHPA
6.5 Bunbt TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYTOJIbHBIH,
' TYTHOYTOJIbHBIN, paBHOOEAPEHHBIHN, pABHOCTOPOHHUN
6.6 YerbipexyronbHuk. [IpsAMOYrogpHUK, KBajapaT: HMCIOJIb30BaHHE
' CBOICTB CTOPOH, YIJIOB, JUaroHaie
N300paxkeHrne reoMeTpuyeckux (puryp Ha HEJIMHOBAHHOM Oymare c
6.7 |UCIONBb30BAaHUEM IUPKYJsl, JIUHEHKHU, YTOJbHUKA, TPAHCHOPTHUPA.
[TocTpoenus Ha kieTuaTol Oymare
6.8 |IlepumeTp MHOTOYroJIbHUKA
[lonsitue momaan GUryphl, €IWHULBI HW3MEpPEHHUs IUIOMIA/IH.
6.9 |[IpubmmkeHHoe u3MepeHue IUomand Quryp, B TOM 4YHCIE Ha
KBaJIpaTHOM CETKE
6.10 |ITpubnmkeHHOE U3MEPEHUE UTMHBI OKPYKHOCTH, IIIOIIAIA KpyTa
6.11 CummeTtpus: UeHTpalibHas, oceBas M 3epkanbHas. [locTpoenue
' CUMMETPHUYHBIX PUTYD
Harnsignele  mpeacTaBieHHss O  NPOCTPAHCTBEHHBIX — (purypax:
napauienenunen, Kyo, npusma, nupamMuia, KOHyC, [MIJIUHIP, 1ap U
6.12 chepa. HM3zobpaxenume mnpocTpaHCTBEeHHBIX ¢uryp. I[Ipumepsr
' pa3BepTOK MHOTOTPAHHUKOB, IIWJIMHpA 1 KoHyca. Co3nanne Moaenen
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MPOBOJIOKH, IUIACTUIMHA U
APYyTUX MaTepUAIIOB)
6.13 [Tonsitue  oObema, eaUHUIGI  W3MepeHus oObema. OObeMm

IPSIMOYTOJIBHOTO NIapajuleenunena, Kyoa




Tabnuma 11.4

[IpoBepsiemble TpeOOBaHUSI K PE3YJIBTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTesIbHOM ITporpammsl (7 Kiacc)

Kon ITIpoBepsieMble peIMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOM
pOBEPSIEMOT | 00pa30BaTEIHLHOM TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs
0 pe3yJnbTara

1 Yucna v BEIYUCIIEHUA

1.1 BBIHOJ'IHHTB, coucrtada yYCTHBIC MW IIHMCBbMCHHBIC IIPUCMEIL,

apI/I(l)MCTI/I‘I€CKI/IC I[GI\/'ICTBI/ISI C pallMOHAJIbHBIMHA YHCJIaAMHA

HaxomuThe 3HaUYeHHWsI YHCIOBBIX BBIPAKCHUH, MPUMEHITH
12 pa3HooOpa3Hble CMOCOObI W TPUEMBbl BBIYUCICHUS 3HAYECHUU

JIpOOHBIX  BBIp@XCHUHM, COACPXKAIMMX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH

[TepexomuTh OT oaHOW (QOpPMBI 3amucu YHCET K JPYyrou
13 (mpeoOpa3oBbIBaTh JACCATUYHYIO JApOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU, B OECKOHEUHYIO

JECATUYHYIO TPOOD)

1.4 CpaBHUBaTh U yHOPSIAOYMBATH PAllMOHAJIbHBIEC YUCTIA

1.5 OkpyrsaTh yncna

BbINONHATE TPUKUIKY W OLEHKY pe3yibTaTa BBIYMCICHHM,
1.6 OLICHKY 3HAYCHUHW YHCIIOBBIX BBIPAXKCHUN. BBITIOIHATE 1€MCTBUSA
CO CTEINCHSIMU C HaTyPAIbHBIMU IMOKA3aTEIAMHU

17 [TprMeHSTH MPU3HAKHK JETMMOCTH, Pa3IoKEHHE Ha MHOKHUTEIH
' HATypaJIbHBIX YHCEI

Pemiate mnpaKkTHUKO-OPUEHTHPOBAHHBIE 3a7auM, CBSI3aHHBIE C
OTHOILIEHUEM  BEJIMYMH, MPONOPLUOHAIBHOCTRIO  BEJIMYMH,
1.8 IIPOLECHTaMHU, UHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4 C
Y4E€TOM OTPaHUYEHHU, CBA3aHHBIX  CO CBOWCTBaMH
paccMarpuBaeMbIX 0ObEKTOB

2 Anrebpandeckue BbIPaXKCHHs




2.1

Hcnonb3oBarh anreOpandeckyto TEPMHUHOIOTHUIO U CUMBOJIHKY,
PUMEHSTH €€ B IPOLIeCCE OCBOCHUS yUeOHOTo MaTepuaia

2.2

HaXOIII/ITL 3HaA4YCHUA 6YKBCHHLIX BI)Ipa}KeHI/Iﬁ IIpu 3aJaHHBIX
SHAYCHHUAX IICPCMCHHBIX

2.3

BrinonsaTs npeoOpa3oBaHus 1EJIOT0 BRIPAXKEHUS B MHOTOYJICH
PUBEICHUEM MOA00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK

24

BpinonHATE yMHOXEHHE OJHOWIEHA Ha MHOIOWICH W
MHOTOUYJIEHA Ha MHOTOYIEH, MPUMEHATHh (POpMyNbl KBajapara
CyMMBI ¥ KBaJlpara pa3HOCTH

2.5

OcyliecTBISATh PaA3JIOKEHUE MHOTOWICHOB Ha MHOXKMTEIH C
IIOMOIILI0 BBIHECEHUS 3a CKOOKHM OOIIEro MHOKHUTENS,
TPYIIUPOBKYU ClIaraeMbIX, MPUMEHEHUs (HOPMYJ COKPAIIEHHOTO
YMHOKEHHUS

2.6

[IpumensaTe npeoOpa3oBaHUs MHOTOYIEHOB JUISI pELIEHUs
pPa3IMYHBbIX 3a1a4 U3 MATeMaTUKH, CMEXHBIX IIPEAMETOB, U3
peabHOM MPAKTUKU

2.7

Hcnonp3oBarb  CBOMCTBA  CTENEHEW C  HATyPAIbHBIMHU
NOKa3aTeJsIMU JJ1s1 TpeoOpa30BaHus BbIPAKEHHM

YpaBHEHUS U HEPABEHCTBA

3.1

Pemrare nuHEHBIE ypaBHEHUS ¢ OOHOW NIEPEMEHHOM, TPUMEHSIS
IIpaBUJIa NIEPEX0/Ia OT UCXOJHOTO YPABHEHUS K PABHOCHUIBHOMY
eMy. [IpoBepATh, SIBIAETCS JIM YACIO KOPHEM YPAaBHEHUS

3.2

[IpumensaTs rpaduyeckue METOAbl MPU PEHICHUU JTUHEUHBIX
YPaBHEHUU U UX CUCTEM

3.3

[TonOupate npuMepsl Map YHUCEN, SBISIIONIUXCS PELIICHUEM
JIMHEMHOTO YPaBHEHUSI C ABYMS IEPEMEHHBIMU
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CtpouTb B KOOPAMHATHOM IUIOCKOCTH TpauK JMHEWHOTO
ypaBHEHUS C JBYMS NEPEMEHHBIMH; IMOJb3YSICh TI'papuKOM,
IPUBOJIUTH NPUMEPBI PELICHUS YPABHEHUS

3.5

Pewlare cucrembl [ByX JIMHEWHBIX YPaBHEHUW C JByMs
epeMEeHHBIMH, B TOM YHUCe rpaduyecKu




3.6

CocraBisiTh W pemiarb JIMHEHHOE YpPAaBHEHUE WM CHUCTEMY
JIMHEVHBIX YPABHEHUH M0 YCIOBUIO 3aJa4d, UHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J]a4l MOJIyYCHHBIN PE3YJIbTAT

Koopaunare! u rpaduku. OyHKIINN

4.1

N3o06paxars Ha KOOPJIMHATHOMN IIPSIMOM TOYKH,
COOTBETCTBYIOIIME 3a/JaHHBIM KOOpJWHATaM, Jy4H, OTpPE3KH,
WHTEPBAJIbI,  3alKUChIBaTh  YHUCJIOBBIE  MPOMEXKYTKH  HA
anreOpandecKoM SI3bIKe

4.2

Otmedars B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAUHATaM

4.3

Crpouts rtpaduku nuHEeHHBIX GyHKIUNA. CTtpouTh Tpadux
bynkim y = ||

4.4

OnuceiBaTh C TOMOIIBI0 (PYHKIMI HM3BECTHBIC 3aBUCHMOCTH
MEXKIy BEIMYMHAMH: CKOPOCThb, BpEMs, pACCTOSHUE, IICHY,
KOJTMYECTBO, CTOMMOCTB, TPOU3BOIUTEIHLHOCTh, BpeMs, 00beM
paboThl

4.5

Haxonute 3HaueHue (yHKINHU 110 3HAYECHHIO €€ apryMeHTa

4.6

[lonumatrs Tpaduueckuil crnocod MNpeACTaBICHUS W aHaIW3a
uHOpMAIINH, U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIIHIO U3
rpaduKoB peaabHBIX MPOIECCOB U 3aBUCUMOCTEM

BepositHOCTh M cTaTucTHKA

5.1

Yurare wuHPOpMALUIO, TMpPEACTaBICHHYI0 B TaOIMIaX, Ha
auarpaMMax, MpeACTaBIATh JaHHbIE B BUAE TaONHIl, CTPOUTH
auarpaMMbl  (CTOIOMKOBBIE (CTONOYAThie) M KPYroBBIE) IO
MacCuBaM 3Ha4YCHUH

5.2

OnuceIBaTh U HHTCPIPETUPOBATL PCAJIbHBIC YHMCIIOBBIC TAHHBIC,
MpCaCTaBJICHHBIC B Ta6J'II/IIIaX, Ha Juarpammax, Fpa(I)I/IKaX
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Wcnonb3oBarh  Jisi  ONUCAHMSI  JTAHHBIX  CTaTHCTHYECKHUE
XapaKkTEpUCTUKU:  cpelHee  apupMETHUEecKoe,  MeJuaHa,
HauOoJbllIee U HAUMEHbBIIIEE 3HAYSHMs, pa3Max
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HmeTts MNpeaACTaBJICHUC O cnyqaﬁHoﬁ N3MCHUYMBOCTH Ha




npuMepax IeH, (PU3NYeCKHUX BEIMYHH, aHTPOIOMETPHUYCCKHUX
JAHHBIX,  UMEThb  TPEJCTABJICHHE O  CTAaTUCTHUYECKOU
YCTOMYUBOCTH

I'eomerpus

6.1

Pacno3naBarn M3y4YECHHbBIE FEOMETPUYECKHUE burypsl,
OTpeNeNsATh WX B3aMMHOE  PACMOJIOXKCHHE, H300pakarh
reoMeTpuuecKue (UTYpPHI, BBIIOIHATH YEPTEHKHU IO YCIOBHIO
3agaun. M3mepsTh JIMHEWHbIE W YITIOBbIE BEJIWYMHBL. Pemiarsb
3a7]a4¥ Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2

Hlenatb TpyOyl0 OLEHKY JHMHEWHBIX M YIJIOBBIX BEIUYHMH
IPEeIMETOB B peajJbHOM JKU3HU, Pa3MEPOB NPHUPOIHBIX OOBEKTOB.
Paznuuats pa3mepbl 3TUX 0OBEKTOB MO MOPSAJIKY BEIHMUMUHBI

6.3

CrpouTh 4epTeKU K FTEOMETPUIECKHUM 3a1a4aM

6.4

[lonb30Barbecst  NMpHU3HAKAMU ~ PABEHCTBA  TPEYIOJIBHUKOB,
UCIIOJIb30BaTh MPU3HAKM U  CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IPH PELICHUH 33134

6.5

[IpoBOAMTL JOTMYECKHE PACCYXKIECHHUS C HCIOJIb30BAaHUEM
reOMETPUYECKUX TEOPEM

6.6

[lomp30BaTbCcsi  NMpU3HAKAMHU  PABEHCTBA  MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM  MEJWAHbI, [MPOBEACHHOM K
TUIIOTEHY3€ MPSMOYTOJBHOIO TPEYTrOJbHUKA, B PELICHUU
FEOMETPUUYECKUX 3a1a4

6.7

Onpenenars napamieIbHOCTh MPSAMBIX € ITOMOIIBIO YIVIOB,
KOTOpble  oOpasyeT ¢ HUMH  cekymas. Onpenensith
NapajuieIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUI OT
TOYEK OAHOM IPSAMOMU 10 TOUEK IAPYTOr MPSIMOU

6.8

Pemate 3amaumn Ha kieryaroit Oymare

6.9

[IpoBOIUTE BBIUMCIEHUS] M HAXOAWUTH YHUCIIOBBIE U OyKBEHHBIE
3HAYEHUS YIJIOB B FT€OMETPUUYECKUX 33]1a4axX C UCIIOIb30BaHUEM
CYMMBI YIJIOB TPEYIOJIBHUKOB M MHOI'OYI'OJBHHUKOB, CBOMCTB
YyIJIOB, OOpa30BaHHBIX NPHU NEPECEUEHUHU JBYX IMapajuieIbHBIX
OpsAMBIX  CceKyled. Pemarp mpakrhueckne 3agadd  Ha




HaXO0XICHHUC YITIOB

Brnanets mMOHSATHEM TIE€OMETPUYECKOTO MecTa TOYeK. YMETh
6.10 OTIPEICNIATh OMCCEKTPHUCY yITIa U CEPEANHHBIN MEePIEHIUKYISP K
OTPE3KY KaK T€OMETPHUUECKHUE MECTA TOUEK

@opMyJIMpPOBATH ONPENEICHHS OKPYXKHOCTU U Kpyra, XOpAbl U
6.11 JMaMeTpa OKPYKHOCTH, IOJIb30BaTbCsl UX CBOMCTBAMU. YMETH
MPUMEHSTH 3TH CBOMCTBA MPU PEUICHUH 3a7a4

Bnagetp  noHATHEM ~ ONMCAHHOW  OKOJIO  TPEYrOJIbHUKA
OKPY>KHOCTH, YMETh HaxX0oauTh ee 1eHTp. [lonp30Barhes pakramu
6.12 O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA MEPECEKalOTCs B
OHOM TOYKE, U O TOM, YTO CEPEIWHHBIE IEPIECHINUKYISAPBl K
CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOM TOUKE

Branets moHATHEM KacaTelbHOM K OKPYXHOCTH, MOJIb30BATHCS
6.13 TEOPEMOM O NEPNEHIMKYJISIPHOCTH KAcaTeJbHOM W pajauyca,
POBEJIEHHOTO K TOUKE KaCaHMsI

6.14 Ilonw3oBarscs HpOCTGfIIJ.IPIMH IrCOMCTPUICCKNMHA

HEpPaBCHCTBaMH, ITIOHUMAThb UX HpaKTHII€CKHﬁ CMBICJI

6.15 [IpoBOINTH OCHOBHBIE T'€OMETPUYECKHE TIOCTPOECHUS C
' MOMOILBIO HUPKYJIS ¥ JIMHERKU

Tabmuma 11.5

[IpoBepsiemblie eMEHTHI coaepskanust (7 Kiacc)

Kon [IpoBepsieMblid 3JIEMEHT CONEPKAHUS

1 Yuca ¥ BEIYUCIIEHUS

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TEPEXOA OT OMHON (OPMBI
1.1 |3ammcu apobeii k npyroi. [loHSATHE palMOHAIBHOTO YWCIIA, 3aIUCh,
CpaBHCHHE, YIIOPSIOUMBAHUE PAIMOHATBHBIX YHCEIT

12 Apudmernueckre IEHCTBUS C pallMOHaJIbHBIMU uMciamMu. Pemenue
' 3a/1a4 U3 pealbHOM NPAKTUKU HA YaCTH, HA JpOOH

1.3 |Crenenb c HaTypaJlbHbIM MOKa3arelieM: ONpEACIICHNUE,




nmpeoOpa3oBaHUE BBIPAXEHUW HAa OCHOBE ONpEICICHUs, 3aIuch
OOJIBIIINX YHUCE

[IporeHThI, 3amMCh MPOLEHTOB B BHUIE JIpoOM W JApoOM B BHJIC

1.4 |opouentoB. Tpu OCHOBHBIE 3aJla4l HA MPOLEHTHI, PEIICHUE 3a/1a4 U3
pEAIBHOM MPAKTUKHU
15 [IpuMeHeHne NPU3HAKOB JIETUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIH
' HaTypaIbHbBIX YHCE
16 PeanbHbie 3aBHCMMOCTHM, B TOM 4Hcle mpsMas U oOpaTHas
' PONOPIHOHATLHOCTH
2 AnreOpandecKkre BbIpaKCHUS
1 IlepemeHHbBIE, YKMCIOBOE 3HAUYEHUE BBIPAKEHUS C TEPEMEHHOM.
' JlonmycTrMble 3HaYEHUs IEPEMEHHBIX
57 [IpencraBneHne 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUIE (POPMYIIHI.
' Boeruucnenns o popmynam
)3 [IpeoOpa3zoBanre OyKBEHHBIX BBIPAKECHHH, TOXKICCTBEHHO paBHbBIC
' BBIPAKEHUS
2.4 | CpoiicTBa CTENEHU C HATyPAJIbHBIM IIOKA3aTesieM
)5 Opnounenbsl U MHorowieHbl. CreneHb MHorousneHa. CroxeHue,
' BBIYUTAHHUE, YMHO)KEHUE MHOTOYJICHOB
@opMyIibl COKPAILIEHHOTO YMHOKEHUS: KBagpar CyMMbl U KBaJpar
2.6  |pasHoctu. ®opMyina pa3HOCTU KBaApaToB. PaznokeHrne MHOTOUYJIEHOB
Ha MHOXUTEIU
3 YpaBHeHUs
31 VYpaBHeHHEe, KOpPEHb ypaBHEHHs, TMpaBWwia IpeoOpa3zoBaHUs
' YpaBHEHHUS], PABHOCUIILHOCTh YPABHEHUN
39 JIluHeliHOEe ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOpHEHR
' JIMHEMHOI0 YPaBHEHHU S, PELICHHE JIMHEWHBIX YPAaBHEHUN
13 CocraBieHue ypaBHEHUW MO YCJIOBHUIO 3adayu. PellleHue TEeKCTOBBIX
' 3a71a4 C MOMOIIBIO YPaBHCHHI
3.4 |JluneitHoe ypaBHEHUE C ABYMS MEPEMEHHBIMH U €T0 rpaduk




Cucrema JAByX JIMHEMHBIX YpPaBHEHUH C JBYyMs [E€PEMEHHBIMHU.

3.5 |Pemenue cucreM ypaBHEHUU CHOCOOOM TOACTAaHOBKU. [Ipumepbr
pelIeHrs TEKCTOBBIX 3aa4 C MOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunars! u rpaduku. OyHKIUNA
4.1 |KoopauHarta TOYKH Ha IPSIMOI
49 UucnoBele NOpOMEKYTKH. PaccrosHue MeXAy [ByMs TOYKaMU
' KOOPAMHATHOM MPsIMOi
43 [IpsimoyronbHas cucrema koopauHar, ocu Ox u Oy. Alcmucca u
' OpAMHAaTa TOYKU Ha KOOPAUHATHOM MIOCKOCTH
44 [Ipumepsl TpaduxoB, 3amaHHBIX GopMyaamMu. YrteHue rpadukoB
' pCabHBIX 3aBUCUMOCTEH
4.5 |llonsarue pynkuuu. ['paduk Gynkuun. CroiicTBa GyHKIUN
4.6 |Jlunetinas ¢pynkuwms, ee rpaduk. ['padux byHkum y = [X|
47 I'paduueckoe penieHre TUHEHHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
' ypaBHEHU
S BepostHOCTB M cTarucTuka
[IpenacraBneHue AaHHBIX B BHUAE TaONWI], Jauarpamm, rpaduKoB.
3anonHeHue Tablull, YTEHUE U MOCTPOEHUE JUarpaMm (CTOJIOMKOBBIX
5.1 |(cronbGuarbix) U KpyroBwix). UteHue rpadikoB peasbHBIX MPOIECCOB.
W3Brneyenne uHpopManuu U3 AuarpaMm M TaOJull, UCTOJIb30BaAHKUE U
MHTEpIIpETaLNs JAaHHBIX
OnucarenbHasi CTaTUCTHKA: cpeaHee apudMeTrnyeckoe, MeIuaHa,
5.2 |pa3max, Hauboyblliee U HAMMEHbBIIEE 3HAUYCHHs] HAOOpa YHMCIIOBBIX
naHHbIX. [I[pumepsl ciydyailHON U3MEHYUBOCTH
CnydaliHbI ~ OSKCIIEpUMEHT (OmMBIT) W CiaydailHOe  COOBITHE.
513 BepostHocte 1 uyactora. Ponp ManoBEpOATHBIX M IMPAKTUYECKH
' JIOCTOBEPHBIX COOBITUA B mOpupoie U B oOmectBe. MoHera u
UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, BepmmHa, pebpo. Cremenp BepmuHBL Yuciao pebep u
5.4 |cymmapHas creneHb BepimiuH. [IpencraBiieHue o CBS3HOCTU Tpada.

Henu u uwmkiel. [lytu B rpagax. O6xox rpada (3HiepoB MyTh).




[IpencraBnenue o0 opueHTUpoBaHHOM Trpade. Pemenne 3amau ¢
MTOMOIIIBIO rpad)oB

I'eomeTpus

6.1

HavanbHble noHATHS TeoMeTpuun. Touka, mpsiMas, OTPE30K, JIyd. YTOI.
Bunel ymioB. BeprukanbHble U cMeXHbIE YIUIbl. buccekrpuca yruna.
JlomaHasi, MHOTOYTONBHUK. [lapannenbHOCTh U NEPIEHIUKYIAPHOCTD
MPSIMBIX

6.2

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETPHHU.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE

6.3

OCHOBHbIE TIOCTPOEHHUSI C IIOMOIIBI0 UHUPKYJIS U JIMHEUKHU.
Tpeyronsauk. BeicoTa, Memuana, OuccexTprica, MX CBOWCTBA

6.4

PaBHOOEIpEeHHBII U PAaBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO
TPEyTrOJIbHUKA

6.5

CpoiicTBa M TpHU3HAKK PaBHOOEAPEHHOTO TpeyroiabHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB

6.6

CBoiicTBa ¥ TMpHU3HAKK MapauieNbHbIX NOpsiMbix. CymMma yIioB
TpEyrojbHUKA. BHEIIHUE yITIbI TPEYTOJIbHUKA

6.7

[IpsimoyronbHbIi TpeyroabHUK. CBOMCTBO MEAHAHbI MIPSMOYTOJILHOTO
TPEyTrOJbHUKA, IMPOBEACHHOM K rumnoreHyse. [Ipusnaku paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJILHUKOB. [IpAMOYTrOIbHBIN TPEYTONBHHUK C
yriom B 30°

6.8

HepaBencTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIILHUKA, HEPABEHCTBO
0 JJIMHE JIOMAaHOM, Teopema O OoJbllieM yriie W OOJbIleid CTOpOHE
TpeyroiabHuKa. [lepneHauKynsap u HaKJIOHHAS

6.9

I'eomeTpuueckoe MeCTO TOYEK. buccekTpuca yrma W CEpeaIuHHBIN
MEPIIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK

6.10

OKpyXHOCTP M KpyI, XOpJa M AUaMeTp, UX CBOMCTBA. B3ammHoe
PACIIOJIOKEHNE OKPYXKHOCTH M mpsiMou. KacarenbHasg u cexkymas K
OKPYXXHOCTH

6.11

OKPY)KHOCTB, BIIMCaHHasA B YIOJ. Bnucannas wu onmcaHHas
OKPYXHOCTHU TPpCYT'OJIbHUKA




Tabnuma 11.6

[IpoBepsiemble TpeOOBAaHUS K pe3yIbTaTaM OCBOEHHUS OCHOBHOMN
o0Opa3oBareyibHOM MporpamMMsbl 8 Kiacca

Kon [IpoBepsiemMble TIpEIMETHBIE Pe3y/IbTaThl OCBOCHHS OCHOBHOU
IPOBEPSEMOT | 00pa30BaTEIHLHON TPOTrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
0 pesyibrara

1 Yucna u BBIYUCIICHUS

Hcnonw30BaTe HavyajlbHbIC NpeACTaBICHUA O MHOXKCCTBC
11 ,Z[GfICTBHTCJIBHBIX quceil i1 CpaBHCHHUA, OKPYITICHUA U
' BBI‘IPICJIGHHP'I, H306pa}KaTB HGﬁCTBHTGHBHLIG qucja TOYKaMHU Ha

KOOPJAMHATHOMN IIPSAMOM

[IpumeHsATh MOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS,
12 HAXOJIUTh KBaJIpaTHbIE KOPHU, UCTIONB3Ys MPU HEOOXOAUMOCTH
' KaJbKyJIATOP,  BBIMOJHATH  MPEOOpa3OBaHUS  BBIPAKEHUI,

COZIepKAIIUX KBaJApaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEN

13 Hcnonp3oBarhk 3anmucu OOJBIIMX W MaJIBIX YHCENI C ITOMOIIBIO
' JNECATHYHBIX ApoOeH 1 cTereneit uncia 10

2 AnreOpandeckue BhIPaKECHUS

[IpumeHATP TMOHATHME CTENEHUM C LEJNbIM  [IOKa3arelem,
2.1 BBITIONTHSATH MPE0OPa30BaHUs BHIPAKEHH, COJEPKAIUX CTEIIEHU
C LEJIBIM MOKa3aTesieM

BrIMoaHATE TOXJIECTBEHHBIE MPeoOpa30BaHMS PallMOHAIBHBIX
2.2 BBIPKEHUN HA OCHOBE IPABWJI JCUCTBUIM HaJl MHOTOUYJICHAMH U
anreOpandecKuMu ApoOIMH

2.3 PackitanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIN

[IpumensaTe TpeoOpa3oBaHUS BBIPAXKEHUN UISI  PEIICHUS
2.4 pPa3IMYHBIX 33Ja4 W3 MATEMaTUKH, CMEXHBIX IPEAMETOB, W3
peaNbHON MPAKTUKH

3 YpaBHEHUS U HEPABEHCTBA




3.1

Pewrars nuHENHbIE, KBaJApaTHbIE YPABHEHUS W PALMOHAIBHBIE
YPaBHEHUsI, CBOIAIIMECA K HHUM, CUCTEMBI JIBYX YPAaBHEHUH C
JIBYMS [IEPEMEHHBIMU

3.2

[IpoBoguTH mpoCTEUIINE UCCICIOBAHUS YPABHEHUW U CUCTEM
ypaBHEHU#, B TOM 4YHCIE C TMPUMEHEHHUEM TrpadudecKux
npeacTaBieHud (yCTaHaBIMBaTh, MMEET JM YpPaBHEHUE WU
CHCTEMA YpPABHECHUM PEIIEHUS, €CIM HMMEET, TO CKOJbKO, W
nmpouee)

33

IlepexomquTe OT ciOBECHOW (OPMYIMPOBKM 3aJayud K ee
anreOpanyecKkoil MOJIeNIM C MOMOIIbIO COCTABICHHS YPaBHEHUS
WM CUCTEMBl YPABHEHHUM, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJjauyl IOJIy4E€HHBIN pe3yJsibTar

34

[IpuMeHsATH CBOMCTBA YHCIOBBIX HEPABEHCTB JISi CPABHEHU,
OLICHKH, pEIIaTh JIUHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU U
UX CHCTEMBI, J1aBaTh rpadUuecKyl0 WUTIOCTPAIIUI0 MHOXECTBA
pEILIEHUI HEPABEHCTBA, CHCTEMbI HEPABECHCTB

OyHKIUU

4.1

[ToruMarpe ¥ UCIIONB30BaTh (PYHKITMOHAJILHBIC MTOHATUS U S3bIK
(TEpMHHBI,  CHUMBOJHMYECKHE  O00O3HAYCHHUs),  OMPEACIATh
3HauyeHUue (YHKIUU TI0 3HAYEHUIO apryMEeHTa, OMpENemsiTh
CBOMCTBa QYHKITUU TIO €€ rpapuKy

4.2

Crtpoutb rpaduku 3eMeHTapHBIX PYHKIUH BUaa: Y = 2T X2,

y = X°, y = |X|, onuchiBath CBOWCTBA YKCIOBOM (YHKIMH IO €€
rpaguky

BepostHOCTB M cTatucTuka

5.1

N3Bnekars u mpeoOpa3oBbIBaTh HHGOPMAITUIO, IPECTABICHHYIO
B BUJIE TAOJIUILI, JUarpaMm, rpaukoB, IPEICTABIATh TaHHbBIE B
BUJIE TaOIUL, IUarpamm, rpaukoB

5.2

OnuceIBaTh JaHHEIE C IIOMOIINBIO CTATUCTUYECKUX IOKa3aTeleH:
CpPEeIHMX 3HAUYEHUM W Mep pacceuBaHMs (pa3Max, IUCIIEPCHS U
CTaHJIapTHOE OTKJIOHCHUE)




53

HaxonuTh 4acTOTHI YHCIOBBIX 3HAYEHUN U YaCTOThI COOBLITHI, B
TOM YHCJIE 110 Pe3yJabTaTaM U3MEPEHUI U HAOIIOeHU N

5.4

H&XOIII/ITL BCPOATHOCTHU cnyqaﬁﬂmx COOBITHH B OIIBITax, 3Hasd
BCPOATHOCTH SJICMCHTAPHBIX CO6I>ITHﬁ, B TOM 4YHCJIC B OIIbITax C
PaBHOBO3MOKHBIMH 3JICMCHTAPpHBIMHA COOBITHSIMH

5.5

Ucnonb3oBarh rpaduyueckue MOJEIH: JEPEBO  CIYy4aHOTO
AKCIIEPUMEHTA, JUArpaMMbl DiJiepa, YUCIOoBas psiMast

5.6

Onep HPOBATh IIOHATHUAMM: MHOKXCCTBO, IIOAMHOZKCCTBO,
BBIIIOJIHATE  OIICpallikd Had MHOXCCTBAMM! O6T>€I[I/IHCHI/IG,
IEPpECCYCHUC, JOIMOIHCHUC, NIEPCUUCIIATL IJICMCHTBI MHOKCCTB,
IIPUMCHATDH CBOMCTBA MHOKECTB

5.7

Hcnonp3oBarh rpadudeckoe NpeacTaBIeHUE MHOXKECTB U CBS3EH
MEXly HUMU JUIsl OITMCAaHMs IPOLIECCOB U SABJIEHUM, B TOM YHCIIE
IpU pEeUICHUU 3a]a4 U3 JIPYruX y4eOHbIX MPEIMETOB U KYpPCOB

I'eomeTpus

6.1

Pacrio3naBarb OCHOBHBIC BU/Jbl YCTBIPCXYTOJIbHUKOB, HX
OJICMCHTBI, IIOJIB30BAaTbCA HX CBOMCTBaAMH IIpu  PCUHICHUHU
IrCOMCTPUICCKUX 3a1a4

6.2

[IpuMeHSTH CBOMCTBA TOYKH ITEPECCUCHUS MEANAaH TPEYTOIbHIKA
(LeHTpa Macc) B pelieHuH 3a1a4d

6.3

Biianers nmoHATHEM CpENHEN JMHUM TPEYTOJIBHUKA U Tpaleluu,
IPUMEHATh UX CBOWCTBA MPU PEIIEHUH F€OMETPUUYECKHUX 3a1a4.
[Tone3oBarecst  Teopemon  QPaneca U TEOpEMOM O
IIPONOPLMOHAIBHBIX OTPE3Kax, NPUMEHATh WX JUIS pPELICHUsS
IIPAKTUYECKUX 3a]1a4

6.4

[IpumeHsaTs mpuU3HAKU TOAO0MS TPEYTOJBHUKOB B PpEUICHUU
TEOMETPUUECKUX 3a/1a4

6.5

[Tonp30BaTbCs TEOPEMOU [Tudaropa g pemieHUs
FEOMETPUYECKUX U MpakTHyeckux  3amad.  CTpouTh
MareMaTU4eCcKyrd  MOJAENb B  INPAKTHUYECKUX  3ajJadax,
CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTUHBI




Bnaners noHsATHAMHU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOIO yIiia
6.6 IPSIMOYTOJBHOIO  TpeyrojibHuKa.  [lomp3oBarbess  aTUMHU
MOHATUSMU JJIsI PELIEHUS] TPAKTUYECKUX 3a74a4

BoraucisaTs (pa3nuyHbIME CIIOCOOAMM) IIOMIAb TPEYTOIbHUKA
6.7 U IUIOMQJd  MHOTOYTOJMbHBIX  Guryp (TONB3ysCh, TIJIEe
' HEOOXOAUMO,  KaIbKyaaTopoM). [IpuMeHsTh  moydeHHBIE

YMCHUS B IIPAKTUYCCKUX 3a/[a4ax

Bianerp mNOHATHSMM BIHCAHHOTO M LEHTPAJIBHOIO YINIA,
6.8 UCIIONIB30BATh TEOPEMBI O BIHMCAHHBIX YMIAX, yIIaxX MEXKIy
' XOpJlaMu (CEeKyIIMMHM) U Y€ MEXAY KacaTeIbHOM U XOpA0H Npu

PEIICHUH I'COMCTPUICCKHX 3aaa4d

6.9 Biianets nmoHATHEM ONMCAHHOTO YETHIPEXYTONIBHUKA, TIPUMEHSTh
' CBOMCTBA ONMKMCAHHOIO YETHIPEXYTOJbHHUKA IIPU PEIICHUH 33134

[IpuMeHsTh, TONyYEHHBIE 3HAHUS Ha TMPAKTUKE - CTPOUTh
MareMaTUyecKue MOJAENIU I 3aJlad  pealbHOM KU3HU U
6.10 IPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHUS C NPUMEHEHHEM
nogo0uss W TPUTOHOMETpUH (TIOJIB3YACh, TJE HE0OXOIUMO,
KaJbKYJISITOPOM)

Tabnuma 11.7

[IpoBepsieMble IIEMEHTHI CoaepKaHusl (8 Kiacc)

Kon IIpoBepsieMblii DJIEMEHT CONEPKAHUS

1 Yucia ¥ BBIYUCIIEHUS

11 KBagparubiii kopeHb u3 uncia. [lonstue 00 uppaloHaaIbHOM YHUCIIE.
' JlecsiTnuHbie MPUOTMKEHUS UPPALIMOHATIBHBIX YHUCEI

CpoticTBa apupMeTHUCCKUX KBAaIPATHBIX KOPHEH M UX MPUMEHECHHE K
1.2 |mpeoOpa3oBaHUI0  YHCJIOBBIX  BBIPAXEHUW U BBIYUCIICHUSIM.
JlericTBUTENIbHBIC YMCTIA

CreneHb C 1HenbIM MOKa3aTesieM U ee cBoiicTBa. CTaHAapTHAs 3alUCh
qucia

1.3




2 Anrebpanueckue BhIPAKEHUS
21 KBagpatHblii TpexusieH, pa3jioKEHUE KBAJPATHOIO TpeXujieHa Ha
' MHOKUTEITH
2.2 | AnreGpanueckast qpoos. OCHOBHOE CBOMCTBO alreOpandeckon 1poou
)3 CnoxxeHue, BbIYMTaHUE, YMHOXXEHHE, [I€JICHUE airedpandyecKux
' npobei
2.4 |PanmoHanbHbIE BRIpAXKEHUS U UX MPeoOpa3oBaHue
3 VYpaBHEHUS U HEPaBEHCTBA
31 KBagparHoe ypaBHeHHE, popMysa KOpHEH KBaJpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 |PemeHue ypaBHEHHU, CBOAAIIMXCS K JUHEUHBIM U KBAIPATHBIM
3.3 |IIpocreitmne 1poOHO-pallMOHAIBHBIE YPABHEHUS
['paduueckas wHTEpHpETallMs YpaBHEHHUH C IByMS MEPEMEHHBIMH U
3.4 |cuCTEM JIMHEMHBIX YpPaBHEHUU C ABYMs MepeMeHHbIMHU. [Ipumepsl
peIleHUs] CUCTEM HEJMHEHHBIX YPAaBHEHUI C IByMsI IEPEMEHHBIMU
3.5 |Pemenue TEKCTOBBIX 3aJa4 alreOpanyeckuM crocooom
3.6 |YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 |HepaBeHCTBO ¢ OIHOW NTEPEMEHHON
3.8 | PaBHOCHJIBHOCTh HEPABEHCTB
3.9 |JluHeilHbIe HEPABEHCTBA C OJHOUN MEPEMEHHOMN
3.10 |CucremMbl TUHEWHBIX HEPABEHCTB C OJTHON EPEMEHHOM
4 OyHKIUU
41 [Tonsitue dynkiuu. O6IaCTh ONPENETCHUS] U MHOXKECTBO 3HAUCHUU
' ¢byskiuu. CriocoObl 3a1anus QyHKIMMA
4.2 |I'paduk ¢pyskuun. UteHne cBOMCTB GyHKIMH 10 €€ rpaduky
4.3 |IIpumepsl rpadukoB PyHKIIUI, OTpaKarOUIUX peaabHbIE MTPOLIECCHI
4.4 | OyHKIHMH, ONUCHIBAIOUIUE MPSMYIO U O0OpaTHYIO TPOMOPIIMOHATIBHEIE




3aBUCUMOCTH, UX TpadUuKu

45 |Oysxkmuuy =x%y=x’
4.6 |Oyakumn y=+x,y=|x|
4.7 |I'paduueckoe pernieHre ypaBHEHUN U CUCTEM YpaBHEHU I
S BepositHOCTB M cTarucTuka
5.1 |IIpencraBieHue JaHHBIX B BUJIE TAOIUL, JUArpaMM, rpauKoB
59 MHOX€ECTBO, DIIEMEHT MHOXKECTBA, IMOAMHOKECTBO. Omnepanuu Haz
' MHOKE€CTBaMH: 00bEIMHEHUE, ITIEPECECUCHHE, TOTIOJTHEHUE
513 CeoiicTBa onepauuid HaJd MHOXKECTBAMM: IEPEMECTUTENBHOE,
' COUYETATEIILHOE, PACIIPEACIIUTEIIBHOE, BKIIFOUEHHUS
54 Hcnonb3oBaHue rpauueckoro MNpPeACTaBICHUS MHOXECTB  JUIS
' ONMCAaHMS peaNbHBIX MMPOLECCOB U SIBJIEHUMN, IPU PEIICHUH 3a/1a4.
55 N3mepenue pacceuBaHus JaHHBIX. Jlucnepcuss M craHIapTHOE
' OTKJIOHEHUE YHMCIIOBBIX Ha0OpOoB. J[narpamma paccenBaHus
DneMeHTapHble COOBITUS ClydailHOro onbiTa. CioydailHbie COOBITHS.
BepostHoctu COOBITHI. OnbITeI v PaBHOBO3MOXHBIMHA
5.6 |snemeHTapHbIMU cOObITUSIMHU. Ciy4ailHblii BbIOOp. CBS3b MEXKIY
MaJIOBEPOSITHBIMU M TMPAKTHUYECKH JOCTOBEPHBIMU COOBITUSIMU B
npupoze, oOecTBE U HayKe
HepeBo. CBOMCTBA 1EPEBBEBR: EAMHCTBEHHOCTD MMYTH, CYLIECTBOBAHUE
5.7 |BucsAuel BEpIIWHBI, CBA3b MEXKIY YUCIOM BEPIUIMH U YUCIOM peodep.
[IpaBuno ymHoxeHusi. Perenue 3aa4d ¢ moMoIibo rpagos
[IporuBononoxusie coObITHs. Juarpamma Ditnepa. OObeauHeHHE U
5.8 |mepeceuenue cobbiTuii. HecoBMecTHbIE COOBITHS. DOpMyIa CIOKEHHUS
BEPOSITHOCTEN
59 YcnoBHas  BeposiTHOCTB.  [IpaBuno  ymHOxeHusa. He3aBucumbie
' COOBITHS
IIpencraBinenne skcnepruMEHTa B BHUJIE JepeBa. PelnieHue 3amay Ha
5.10 |HaxoxaeHHWE BEPOATHOCTEHM C TOMOULIBIO JEpeBa CIYy4YalHOIO

AKCIIEPUMEHTA, AUarpamm Dijepa




6 I'eomerpust

6.1 |Yersipexyronsuuku. [lapamnenorpamm, ero npusHaku U CBONCTBA

6.2 |[IpsmoyronbHUK, pOMO, KBaApaT, UX MPU3HAKU U CBOMCTBA

Tpanenusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA M MPHU3HAKHU.

6.3
IIpssmoyronpHas Tpamnenus
6.4 Meton yaBoeHuss meauanbl. lleHTpanbHas cummerpus. Teopema
' @Paneca ¥ TeopeMa O NPONOPLUOHATIBHBIX OTPE3KaX
6.5 CpenHue JnMHUM TpPEyrojbHUKa W Tpaneuuu. LleHTp Macc

TpEYrojabHUKa

[TomobGue TpeyroapHukoB, Kkoddduiment nomodus. Ilpusznaku
6.6 |momoOus TpeyroabHUKOB. [IpumeHeHue momoOUsT NpHU peUICHUU
MPAKTUYECKUX 3a]1a4

dopmybl U TUIOMAAN TPEYrojibHUKA, MapajuiesiorpaMma, poMoa u

6.7
Tparneunu
6.8 CaotlicTBa muioniaiei reomerpuideckux Guryp. OTHOIICHHE TI01a e
' 0100HBIX (QHUTYP
6.9 Breluncnenne miomaneid TpPEyrolbHUKOB M MHOTIOYTOJIBHUKOB Ha
' KJIeTyaroi Oymare
6.10 Teopema ITudaropa. Ilpumenenne Teopemsl [Tudaropa mpu perniennu

IMPAKTUYICCKUX 3a1a4

CuHyCc, KOCHMHYC, TaHI€HC OCTPOrO ymia MpsIMOYTOJIbHOIO
6.11 |tpeyronbHuka.  OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXIECTBO.
Tpuronomerpuueckue ¢pynkiuu yrioB B 30°, 45° u 60°

6.12 BrnucaHHble W IEHTpaldbHBIE YIJIbI, YIOJI MEXIy KacaTelbHOU H
' XOpAOU. YIJIbl MEX]ly XOpAaMHU U CEKYILIUMU

6.13 |BrnucaHHbIE U ONMCAHHBIE YETHIPEXYTOJIbHUKU

6.14 B3aumHoe  pacmnonoxenue — nByX — OKpyxkHoctedl.  Kacanue
' okpyxHOcTei. OO0IIMe KacaTelbHbIE K JIBYM OKPYKHOCTSAM

Tabnuma 11.8



[IpoBepsiemMble TpeOOBaHUS K PE3YJIBTaTaM OCBOEHUSI OCHOBHOM

o0Opa3oBaTebHON TTporpamMmbl (9 Kimacc)

Kox
pOBEPSIEMOT
0 pe3yJabTara

[IpoBepsiemMble TIpEeIMETHBIE Pe3yIbTaThl OCBOCHHS OCHOBHOU
00pa3zoBaresibHOM MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

Yucna v BEIYUCIIEHUA

1.1

CpaBHuBarTh u yIOpSAI0YNBATH panMoHaJIbHbIE U
UppalrOHaIbHbIE YHCTIA

1.2

BoInonHATh  apupMETHUECKHE JACUCTBUS C pPALMOHAJIbHBIMU
YUCJIaMU, COYETAsi YCTHBIE U TMCbMEHHBIE NPUEMBI, BBIITOJIHIThH
BBIYMCIIEHUS C HPPALMOHAJIbHBIMU YHACIAMHU

1.3

HaXOI[I/ITB 3HAQUCHHUS CTEIICHEH C OCJIabIMHU II0OKa3aTCiIsiIMU M
KOpHCfI, BBIYUCIIATh 3HAYCHUSA YU CIIOBBIX BI::Ipa)KeHI/Iﬁ

1.4

OprrJ'IHTB I[CﬁCTBHT@HBHBIe 4qucCjia, BBIIIOJHATb HPUKUIAKY
pe3yiabTara BBIqHCHeHHﬁ, OLICHKY YHCJIOBLIX BBIpa)KeHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

2.1

Pemate nuHElHBIE W KBaApATHBIE YPAaBHEHHWsS, YpPAaBHEHUS,
CBOIAIIMECS K HHUM, HpocTelline ApOOHO-paluOHAIbHbIE
YpaBHEHHUS

2.2

Pemate cucrembl ABYX JIMHEHMHBIX YpPaBHEHHU C JIBYyMS
NIEPEMEHHBIMM M CHUCTEMBI JIBYX YPaBHEHHW, B KOTOPBIX OJHO
YPaBHEHUE HE SBIACTCS JIMHECHHBIM

2.3

Pemate TekcTOBBIE 3amauM  aJIreOpavdecKUM CIIOCOOOM C
MIOMOINBIO  COCTaBIICHUS ypaBHEHUS WM CHCTEMBI JBYX
ypaBHEHUH C IByMs IEPEMEHHBIMU

24

[IpoBoauTh mMpocCTeine HCCIeIOBaHUS YPAaBHEHUNW M CUCTEM
ypaBHEHUH, B TOM 4YHCIE C TMpPUMEHEHHUEM TrpadudecKux
npencTaBieHuid  (HampuMmep, YCTaHaBIMBaTh, UMEET JIH
ypaBHEHHE WJIM CUCTEMA YPAaBHEHUU PEILICHUS, €CIIU UMEET, TO
CKOJIBKO)




2.5

Pewrars nMHENHBIE HEpPAaBEHCTBA, KBAJIPaTHbIE HEPABEHCTBA,
U300paXkaTh pelIeHWE HEPABEHCTB Ha YHCIOBOW MPSMOH,
3alMChIBaTh PEUIEHHUE C TOMOIIBIO CUMBOJIOB

2.6

Pemare cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAOIIME KBAJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE
CHCTEMbl HEPABEHCTB Ha YHCJIOBOW TMIPSIMOW, 3alMChIBATH
peIIeHUE ¢ MOMOIIBIO CUMBOJIOB

2.7

Hcnonp30Barh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 34124

OyHKIMH

3.1

Pacno3znaBare (yHKIMM u3y4yeHHBIX BHIOB. Iloka3biBaTh

CXEMaTU4YeCKH pACTIONIOKEHHE Ha KOOPAWHATHON IUTOCKOCTHU
k

rpaduxoB ¢pyHkiuii Buga: y = kx, y=kx+b, ¥ = Y= ax? +

bxX + ¢ B 3aBUCUMOCTH OT 3HaYECHU KOAPPHUIIMEHTOB, ONTUCHIBATD

CBOMCTBa (QDYyHKIIUN

3.2

[Toka3piBaTh CXEMaTHYECKH PACIONIOKEHUE Ha KOOPIMHATHOM
IUIOCKOCTU TrpadukoB (yHKUMA Buga Y=~X, y = [X| u

OTHCHIBATH CBOMCTBA (DYHKITUN

3.3

CtpouTth 1 N300paXkaTh cXeMaTudecku rpaduKu KBaIPaTHIHBIX
(GYHKITUH, ONMCHIBATh CBOMCTBA KBAAPATHUHBIX (DYHKIIMHA MO UX
rpadukam

34

Pacmio3naBare  kBagpatnuHyro  GYHKIUIO 10  Qopmyde,
IPUBOAUTH TPUMEPHl KBaJIpPaTWUYHBIX (YHKIWH W3 peaTbHOU
KU3HH, (PU3UKH, TECOMETPUHU

Apudmernyeckas 1 reOMETpUYECKas MPOTPECCUU

4.1

Pacno3naBarp apu(pMeTHIECKyI0 " reOMETPHUUYECKYIO
IPOrPECCUU IPH Pa3HBIX COCO0aX 3aAaHUS

4.2

BBINONHATH BBIYUCIIEHHS ¢ UCTIOJIB30BAHUEM (DOPMYJI N-T0 WICHA
apu(pMETUYECKO M TIE€OMETPUYECKOHM MPOrpeccui, CyMMBbI
IIEPBBIX N YJIEHOB

4.3

I/I306p aXXaTb YJICHBI IIOCICaA0BATCIIbHOCTH TOYKaMH Ha




KOOPJAWHATHOM TNIOCKOCTH

4.4

Pemarp 3a/1a4u, CBSI3aHHBIC C YK CJIOBBIMU
MOCJIEIOBATEIbHOCTSAMUA, B TOM YHCJE 3a/laddl U3 pealbHOU
KU3HH (C  HWCIIOJNIb30BAaHUEM  KaJIbKYyJsTOpa, IUMPOBBIX
TEXHOJIOTHN)

BeposiTHOCTB M cTaTucTHKA

5.1

N3Bnekars 1 mpeoOpa3oBbIBaTh HHPOPMAITHIO, TTPEICTABICHHYIO
B PA3JIMYHBIX HCTOYHUKAX B BUE TaOIHI, TUarpamm, rpaukos,
MIPENICTABIISATh JAaHHBIC B BUE TAOIHII, Tuarpamm, rpadukoB

5.2

Pemarp 3amaum opraHu30BaHHBIM IEPEOOPOM BapPUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX TIPABWII U METO/IOB

53

Hcnonp3oBark omnucareIbHbIe XapaKTEPUCTHKH JIJII MAacCHBOB
YHCIIOBBIX JAHHBIX, B TOM YHCJIC CPEIHUEC 3HAYCHHS U MEpPHI
paccenBaHus

54

HaxonuTth 4acTOTHI 3HAYEHUH U YaCTOTHI COOBITHSI, B TOM YHCIIE
MOJIB3YSICH  pe3yJbTaTaMi  TPOBEICHHBIX  M3MEPEHUH U
HaOIIOIEHUI

5.5

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUH B H3Y4YEHHBIX
OmbITaX, B TOM UYHCIE€ B OINbITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU, B CEPUSIX UCHBITAHUN /10 TIEPBOTO
yCIIeXa, B CepusAX UCIbITaHUN bepHyimn

5.6

Nmers mpencraBieHWe O CIOy4YaliHOM BEJIMYMHE U O
pacipenesieHu BEpOATHOCTEN

5.7

HMmeTs mnpeAcTaBieHHME O 3aKOHE OOJIBIINX YHCET Kak o
IPOSIBIIEHUU 3aKOHOMEPHOCTHU B CIIyYalHOM M3MEHYUBOCTHU U O
POJIM 3aKOHA OOJIBILIUX YUCEJ B IPUPOJE U 00ILIECTBE

I'eomeTpust

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOJIUTh
C UX TIOMOIIbIO pa3IMYHBIC DBJIEMEHTHl MPSIMOYTOIHHOTO
TpeyrojibHuKa ("pelnieHue MPsSMOYTOJbHBIX TPEYTroJdbHUKOB").
Haxomute (¢ mOMONIBIO KaJIBbKYJISATOpA) UIMHBI U yIIIBI IS
HETAOIWYHBIX 3HAYCHU N




[Tonp3oBarbest  dopMynamMu  TPUBEACHUS W OCHOBHBIM
6.2 TPUTOHOMETPHUYECKUM TOXKJIECTBOM TS HaXO0KJIEHUSI
COOTHOIIIEHUM MEXy TPUTOHOMETPUUYECKUMHU BEIIMYMHAMU

Hcnons3oBarh TEOpEMBbI CHHYCOB U KOCHHYCOB JIJI1 HAXOXKICHHS
6.3 Pa3IUYHBIX AJIIEMEHTOB TPEyTroJbHUKA ("perenue

TPEYTOJIbHUKOB" ), IPUMEHSTh UX MIPU PEHICHUH T€OMETPUUECKUX
3a1aq

Bnanerts MTOHATHSIMU npeoOpa3zoBaHus noaoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB MON0OHBIX (uryp. [lonb3zoBarbes
6.4 CBOMCTBaMHU MOAOOUS MPOU3BOJIbHBIX (PUTYDP, YMETh BHIYUCIISTH
' JUIMHBl W HaxOAWTb YMIbl y MNOAOOHBIX ¢uryp. IlpumeHsTs
CBOMCTBA MOA00MSI B MPAKTUYECKUX 3aJlauax. YMETb IPUBOAUTD

IpUMeEpPbI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE

6.5 ITonn3oBarbcs TE€OpEMaMHu O IPOU3BCACHHH OTPEC3KOB XOpHA, O
' IMPOU3BCACHHUHN OTPC3KOB CCKYINUX, O KBAAparc KacaTeJIbHOU

[Tonb3oBaTbcsi BEKTOpaMH, MOHUMAThb HMX T€OMETPUYECKUN U
6.6 bu3nuecKuil CMbICI, IPUMEHSTh UX B PEIICHUH T€OMETPUUECKUX
' U pusznueckux 3anad. [IpuMeHsTh CKalasipHOE MPOU3BEICHUE

BCKTOPOB I HAXO0XKACHUSA IJIMH U YITIOB

6.7 ITonp30BarbCs MCTOAOM KOOPpAMWHAT HA INIOCKOCTH, IIPUMCHIATDH
' €Iro B pCHICHHUH I'COMCTPUICCKHUX U ITPAKTHYICCKUX 3aJ1a4

Bnagers noHATHSMHM NPABUIBHOTO MHOTOYTOJBHHKA, JUJIMHBI
6.8 OKPY>KHOCTH, UIMHBl JYIM OKPY>KHOCTH WU DPAJUaHHOM MEPBI

yIla, yMETb BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTew.
[IprMEHATE NOTyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax

6.9 Haxomuth ocu wnm UEHTPHl CUMMETpuu (GuUryp, MpUMEHSTH

JABHWKCHUSA IIJIOCKOCTH B HpOCTGﬁHIHX ciy4dasax

[IpumMeHATh TNONyYEHHbIE 3HAHMS HAa MPAKTUKE - CTPOUTH
MareéMaTU4eCcKUe MOJAEIN Ui 3aJad pPealbHOM KU3HH U
6.10 IPOBOJIUTH COOTBETCTBYIOIIME BBIYMCIECHUS C NPUMEHEHHEM
noao0uss U TPUTOHOMETPUYECKUX (QYHKIUU (MOJIB3YSACh, IJIe
HE00X0IUMO, KaJIbKYJISITOPOM)

Tabnuma 11.9



[IpoBepsiemble 31€MEHTHI cofiepxkanus (9 kiacc)

Kon [IpoBepsieMblid 3IEMEHT CONEPIKAHUS
1 Yuca 1 BBIYUCTICHUSA
1 PanuoHnanbHple 4ncna, WppalMOHAIBHBIE YKMCIA, KOHEYHbIE U
' OECKOHEUHBIE JECATUYHBIEC TPOOH
MHOX€ECTBO JEHUCTBUTEIBHBIX YHUCEN, JCHUCTBUTEJBHBIC YHCIIA KaK
12 OCCKOHEUHBIC  JCCATHYHBIC JApoOHM. B3auMHO  OgHO3HAYHOE
' COOTBETCTBUE MEXIY MHOXECTBOM JICMCTBUTEIBHBIX YHUCEN W
KOOPJIMHATHOM TIpsAiMOoil. CpaBHEHUE JEUCTBUTEIIBHBIX YUCEIT
1.3 | ApudmMernueckue ICUCTBUS C TCUCTBUTCILHBIMUA YUCTAMHU
N3mepenust,  npuOmmKeHus,  ONEHKH.  Pasmepbl  00BEKTOB
14 OKPYXKAIOIIETO MHpa, IMTEIBHOCTh MPOLECCOB B OKPYKAKOIIEM
' mupe. [IpubnmkeHHoe 3HaueHUE BETMYUHBI, TOYHOCTh TPUOSIMKEHMUS.
Oxkpymienue yucen. [Ipuknaka u oueHka pe3yJbTaToB BHIYUCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 | YpaBHEHHs C OMHOM NEPEMEHHON
29 JluneiiHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOIAIIUXCS K
' JIMHENAHBIM
)3 KBanparnoe ypaBHeHue. Pemienue ypaBHEHUWH, CBOIAIIMXCA K
' KBaJ[PaTHBIM
24 bukBanparnoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUN TPETHEU U
' YETBEPTOU CTENIEHEN PA3JIOKEHUEM Ha MHOXKHUTEIN
2.5 |Pemenue npoOHO-paIIMOHATLHBIX YPaBHEHUN
2.6 |Cucrtemsbl ypaBHEHUI
2.7 | YpaBHEHHUE ¢ ABYMS MEPEMEHHBIMU U €T0 rpaduk
2.8 |Pemienue cuctem IByX JIMHEHHBIX YPaBHEHUN C IByMS IEPEMEHHBIMU
’9 Pemenne cucteM NIByX ypaBHEHHUW, ONHO M3 KOTOPBIX JIMHEHHOE, a

IPYTOE - BTOPOM CTEICHU




I'paduueckass uHTEpHpeTaysi CUCTEMBI YpaBHEHUH C ABYMs

2.10
NIEPEMEHHBIMU
2.11 |Pemenue TEKCTOBBIX 3aja4 alreOpandeckum crocooom
2.12 |YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 |PemieHue TMHEHHBIX HEPABEHCTB C OHON NEPEMEHHOM
2.14 |Pemenue cucteM JIMHEWHBIX HEPABEHCTB C OHON EPEMEHHOM
2.15 |KBaaparHble HEpaBEHCTBA
216 I'paduueckass mHTEpHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C
' JIByMsI IEPEMEHHBIMU
3 OyHKINHU
31 KBagparnunas ¢yHkuusa, ee rpapuk u cBoictBa. I[lapaboina,
' KOOPJIMHATHI BEPIIMHBI Napadoibl, 0Cb CHMMETPHUH M1apadoJIbl
3.2 |I'paduku dpynkuumii y = kx, y = kx + b u ux cpoiictsa
(V) k 3 (V)
3.3 |I'paduxu pyskumii ¥V = —,y = x> U ux cBoiicTBa
X
3.4 |Tpaduku pyHKIHE ¥ =+ X,y = |X| 1 X CBO#CTBa
4 YucnoBble MOCIET0BATENBHOCTH
OnpeneneHue 1 crnocoObl 3aJaHUsl YUCIOBBIX MOCIIE0BATEIbHOCTEN.
4.1 |3agaHue Mocaen0BaTEIbHOCTH PEKYPPEHTHON QopMyioii U popMyoit
n-Tro 4ieHa
47 Apudmernueckas IIPOTpecCusl. @opmynbl n-ro YJIeHa
' apu(pMETUYECKON MPOTrPECCUU, CYMMbI IEPBBIX N YJICHOB
43 I'eomeTpuueckas nporpeccust. @opMyJibl N-ro WieHa FeOMETPUIECKON
' IPOrPECCHU, CYMMBI IIEPBBIX N YJIEHOB
N3o0paxenne WieHOB apuMeTHYEeCKOW W TeOMETPUUYECKOU
4.4 |mporpeccuid TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTU. JIMHEWHBIN U
AKCITOHEHIIMAJIbHBIA POCT
4.5 CoXxHbI€ MPOLICHTHI




BepositHOCTB M cTatucTrKa

[IpenacraBneHue MaHHBIX B BHJAE TaONWIl, JUarpamM, TIpaduKoOB,

5.1 |unTepnperanus JaHHBIX. YTeHHE W TOCTPOCHUE TAOIUI, AUATrpaMM,
rpauKoB MO peaIbHBIM JaHHBIM
5.2 |IlepectanoBku u (hakTOpUaI
5.3 |CoueraHus U YUCIO COYETAHUM
54 Tpeyronbnuk Ilackana. Pemenue 3agay ¢ HUCHOJIB30BaHUEM
' KOMOWHATOPUKH
55 ['eomeTrpuueckas BepossTHOCTh. CiydailHblil BEIOOP TOUKU U3 (DUTYPBI
' Ha [JIOCKOCTH, U3 OTPE3KA U U3 IyT'U OKPYKHOCTH
5.6 |Ucnwitanue. Yenex u Heygada. Cepusi UCTIBITAHUM /10 TIEPBOTO ycIiexa
57 Cepuss wucneitanuii bepuymnu. BepositHoctu coObITHMI B cepuu
' WCTIBITAaHUN bepryum
5.8 |Cayu4aiiHas BEJIMUMHA U PACIIPEIEIEHNE BEPOSITHOCTEN
Maremarnueckoe OKHJIaHHE u JUCTICPCHSL. [Tpumepsn1
5.9 |MareMaTuyeckoro OXUAaHUS KaK TEOPETUUYECKOrO CPEIHETO 3HAUYEHUS
BEJINYMHBI
5.10 MaremMaTtnyeckoe OXHJIAHUE M JUCIEPCHUS CIy4YallHOM BEJIUYHMHBI
' "YKCII0 yCIEeXOB B cepuu ucnbiTanuii bepnymim"
[Tonatue o 3akoHe OonbIIMX yuces. M3MepeHue BEpOATHOCTEH ¢
5.11 |nmomorbto yacTot. Ponb 1 3HaUeHHE 3aKoHa OOJIBIINX YUCEN B IPUPOJIE
u o011ecTBe
6 I'eomeTpust
6.1 Cunyc, xocunyc, TtanreHc ymioB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOXKAECCTBO. DOPMYJIIbI TPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 |PemeHue mNpakTHUYECKUX 33Ja4 C HCIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI CUHYCOB
6.3 |[IpeoOpazoBanue nogodus. [Tomob6me cOOTBETCTBEHHBIX 2JIEMEHTOB




TeopeMa 0 nMpou3BENEHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN

6.4
OTPE3KOB CEKYILIUX, TEOpEMa O KBaJpaTe KacareIbHOU
Bexrtop, amuHa (MOIynb) BEKTOpa, COHAIpaBICHHBIE BEKTOPHI,
G5 |PPOTHBONONOXHO  HANDABNCHHEE — BEKTOPHI,  KOWIMHEAPHOCTH
' BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HAJ  BEKTOpaMHU.
Pa3noskeHne BeKTOpa Mo JIByM HEKOJJIMHEAPHBIM BEKTOPaM
6.6 Koopaunatet  BekTopa. CKalsipHOE  MPOU3BENCHHE  BEKTOPOB,

IMPUMCHCHHUC JIA HAXOXKACHUSA JJINH U YITIOB

JlekapTOBbl KOOPAMHATBHI HA IUIOCKOCTH. YPaBHEHUsS NPSIMOU H
6.7 |OKpY’KHOCTH B KOOPJIMHATAX, IIEPECEUECHUE OKPYKHOCTEN U IPSAMBIX.
MeToa KoOpIuHAT U €ro MPUMEHEHUE

6.8 |IIpaBuibHBIE MHOTOYTOJIBHUKHT

6.9 JlnvHa okpykHOCTH. ['pajgycHast U panaHHas Mepa yIiia, BEIYHCIICHIE
' JUTHH JIyT OKPYKHOCTEH

6.10 |ILnomans kpyra, cEeKTOpa, CErMeHTa

6.11 JIBUKeHUST  TUIOCKOCTH W BHYTPEHHHUE CUMMETpUH  GUryp
' (anemenTapHsbie npenacrasneHus). [lapamiensusiii nepenoc. [loBopot

146.9. [lna mpoBeneHUs OCHOBHOIO TOCYJAPCTBEHHOIO JK3aMe€Ha 11O
matematuke (nanee - OI'D o maremaruke) UCIOJIb3yeTCs epeueHb (Koaudukarop)
poBepseMbIX TPeOOBAaHUIN K pe3yibraTaM OCBOEHHSI OCHOBHOW 00Opa3oBareiabHOM
IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U JIEMEHTOB COACP>KAHMUS.

Tabauma 11.10

ITposepsiembie Ha OI'D mo Maremaruke TpeOOBaHUS
K pe3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMS K TPEIMETHBIM pe3yJIbTaTaM
IIPOBEPSIEMOT | OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO
0 TpeOOBaHUs ob1ero o6pazoBanus Ha ocHoBe PI'OC

1 YMmenue OIIepUpPOBATh NOHATUAMHA: MHOKCCTBO, ITOAMHOXKCCTBO,




oInepaluu HaJ MHOKECTBAMU; YMEHHE OIIEPUPOBATh IIOHATUSIMU:
rpad, cBs3HBIN rpad, IEPEBO, LUK, TIPUMEHSTh UX IIPU PEIICHUN
3aJa4; YMEHHUE WCIIONIb30BaTh TpaduuecKkoe MpeacTaBIeHUe
MHO>KECTB JIJIsl OTIMCAHUs PEATBHBIX IIPOLIECCOB U SIBIICHUM, IPU
pEeLIeHNH 3a7a4 U3 JpyruX y4eOHbIX MPEAMETOB

YMeHue omnepupoBarh MOHATUSAMM: ONPENEIICHUE, aAKCHOMA,
TEOpEMa, JOKa3aTelIbCTBO, YMEHHME PACIIO3HABATH WCTHHHBIC U
JIO’KHBIE BBICKA3bIBAaHUS, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUI

YMeHune onepupoBaTh MOHITUAMU: HATyPaJTbHOE YUCIIO, MPOCTOE
Y COCTABHOE YMCJIO, ACIMMOCTh HATyPaJbHBIX YUCEN, IPU3HAKU
JEIMMOCTH, LIeTI0€ YKUCIIO, MOIYJIb YUCIa, OOBIKHOBEHHAs IPOOh
U JecsTUYHas OpoOb, CTAHJAPTHBIN BUJI YUCIA, pallMOHAIBLHOE
YHCIJIO, UPPAIMOHAIIBHOE YUCIIO, apUPMETHUECKUN KBaJIpaTHbBIN
KOPEHb; YMEHUE BBINIOJIHATD JICUCTBUS C YUCIIaMH, CDAaBHUBATD U
YIIOPSAIOYMBATh YUCJIA, MPEACTABIIATh YUCIAa HA KOOPAWHATHOU
PSIMOM, OKPYIVIATh YKCIIA; YMEHUE AENaTh NPUKUIKY U OLICHKY
pe3yabTara BbIYUCICHUN

YMeHune omnepupoBaTh NOHATHSMHU: CTENEHb C  LEJIBIM
II0Ka3aresieM, apudmeTnyeckuii  KBaJApaTHbIH  KOPEHb,
MHOTOWIEH, anrebpanueckasi ApoOb, TOXKAECCTBO; 3HAKOMCTBO C
KOpDHEM HaTypaJIbHOW CTENeHW OOoNbllle EAUHUIIBI, YMEHUE
BBITIOJIHATH pacyeTsl Mo ¢GopMysiaM, MpeoOpa3oBaHUs IEJIbIX,
JIPOOHO-pAIIMOHAIBHBIX BBIPAXKEHUM U BBIPAKEHUN C KOPHSMU,
pa3NoKeHWEe MHOTOWJIeHa Ha MHOXUTEIH, B TOM YHCIE C
UCTOIb30BaHUEM (OpPMYST pa3HOCTH KBaJpaToB W KBajJpara
CYMMBI U pa3HOCTH

YMeHHe OIlepupoBaTb IOHATHUAMHU: YHUCIOBOE PAaBEHCTBO,
YPaBHEHHE C OJHOM MEPEMEHHOM, YHMCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOW; YMEHHE pEIlaTh JIMHEHMHBIE U
KBaJIpaTHbIE YpPaBHEHHUS, JAPOOHO-pAllMOHAIIbHBIE YPABHEHHS C
OTHOM NEPEMEHHOW, CHUCTEMBl [ByX JIMHEMHBIX YpaBHEHM,
JMHENHbIE HEPABEHCTBA U UX CHUCTEMbI, KBaJpaTHbIE U JAPOOHO-
paluMOHAJIbHBIE HEPABEHCTBA C OHOM NIEPEMEHHOM, B TOM YHCJIE
IpU pEUICHUM 3a1ad U3 IPYIMX IPEIMETOB M IPAKTHYECKUX
3a/a4; yMEHHUE HCIIONb30BaTb KOOPAMHATHYIO TNPSIMYK H




KOOPJIMHATHYIO  IUIOCKOCTh  JUISl  M300paKEHUS  PEIICHUN
yYpaBHEHHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: QyHKIUS, rpaduk QyHKIUH,
HyMM (YHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKU
BO3pacTaHus, yObIBaHUS, HAaMOOJbIIIee M HAaMMEHbIIee 3HAaYCHUs
GyHKIMM;  yMEHHE  ONEpHpOBaTh  MOHATUSMHU:  TpsMas
IPONOPIUOHATBHOCTD, JIMHEHHAas (QYHKIMS, KBaJpaTHYHAs
¢yHKus, oOpaTHas  NPONOPLHUOHAIBHOCTh,  Mapabona,
runep0osia; yMeHUe CTpOUTh rpaduku (GyHKIUH, UCTIOIB30BATh
rpaduKu s ONpeIeieHUs] CBOMCTB MPOLECCOB U 3aBUCUMOCTEH,
JUIS pellieHus 3aJa4d U3 APYruxX y4eOHbIX MPEIMETOB U peaabHOU
KU3HU; YMEHHME BbIpakaThb (OpMyiIamMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU

YMeHne  onepupoBarh  IMOHATUSMHU:  [OCJIEAOBATEIbHOCT,
apupMeTHUeCKass W TEOMETpUYECKass MPOTPECCUU; YMEHUE
UCIIONIb30BaTh CBOMCTBA  MOCIEAOBATEIBHOCTEH, (HOPMYIIbI
CYMMBI U OOIIET0 WieHa MpH PElISHUH 3a/a4, B TOM YHCIIE 3aa4
U3 JIPYTUX y4eOHBIX IPEAMETOB U peaTbHOMN KUZHU

YMeHne pemare 3ajadd pasHbIX THUIOB (B TOM YHCIE Ha
IOPOLIEHTHI, JOJIU U YacTH, JBUKEHUE, pabOTy, LIEHY TOBApOB U
CTOMMOCTh TOKYNOK W YCIyT, HAJOTH, 3aJa4d U3 00JacTH
YOpPABJICHUS] JIMYHBIMU W CEMEWHBIMU (PUHAHCAMHU); YMEHUE
COCTaBIISITh BBIPAKEHHUSI, yPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110
YCIOBHIO 3aJauM, WCCIENOBAaTh IIOJYYEHHOE pEIICHUE U
OLIEHMBATh MPABIONOJ00HOCTb MOIYYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh MOHATUSMU: (PUTYpa, TOYKA, OTPE3OK,
npsiMasi, Jyd4, JIOMaHas, yroJ, MHOTOYTOJIbHHK, TPEyTOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHHU TPEYTOJIbHUKH,
PSIMOYTOJIbHBIN TPEYTOJIbHUK, ME/IMaHa, OMCCEKTPUCA U BBICOTA
TPEYTOIbHUKA, YETBIPEXyTOJBHUK, IMapauieiorpaMM, pomo,
NpSMOYTOJbHUK, KBaApar, Tpameuus; OKPYKHOCTb, KpYT,
KacarejibHasi; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTrypamu;
YMEHHE peliarh 3a/1a4i, B TOM YHCJIE U3 TOBCEAHEBHOM JKU3HH,
Ha HaXOXKJICHUE TE€OMETPUYECKUX BEIWYMH C NPUMEHEHHEM
U3YYEHHBIX CBOMCTB GUTYp U (PaKkTOB
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YMeHue onepupoBarh MOHATUSMU: PaBEHCTBO (pUTyp, paBEHCTBO
TPEyroJbHUKOB; MNapajUIEIbHOCTh U  MEPHEHAUKYISIPHOCTD
OpPSIMBIX, YTOJ MEXIY MNPSIMBbIMHU, MEPHEHAMKYISAP, HaKIOHHAs,
OpoeKIus, Tmomooue (Guryp, TMOMOOHBIE TPEYTOJBHHKH,
CUMMETpHUSI OTHOCHUTEIHHO TOYKM M TPSIMOH; yMEHHE
pacno3HaBaTh pPaBEHCTBO, CUMMETPUI0O U moaobue uryp,
NapajuleNbHOCTh W NEPIEeHIUKYSIPHOCTh  MPSMBIX B
OKpY>KaIoIleM MHpE

11

YMeHue onepupoBarb MOHSATUSIMU: JJIMHA, PACCTOSIHUE, YIOJ
(BeIMYMHA YIWIa, CHHYC M KOCHHYC yIJla TPEyroJibHUKA),
IUIOIA/Ib; YMEHHUE OLICHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B
OKpY>KaroleM MUPE; YMEHHUE TPUMEHSTh POPMYIIbI IEPUMETPA U
IJIOMIAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAJIA
Kpyra, oObemMa MPSMOYTOJLHOTO TMapajUieenunena; yMeHUe
IPUMEHATh MNPU3HAKH PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CymMMe YIJIOB TPEYTrOJIbHUKA, teopemy  Iludaropa,
TPUTOHOMETPUYECKUE COOTHOLICHUS [JI1 BBIYMCIICHUS JIMH,
pPaCCTOSHUU, IIOIIAJEH

12

YMeHue u300paxkarh IUIOCKHME (QUIYyphl MU MX KOMOWHALIWH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C IOMOUIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh IMOHATHUSAMH: MPSIMOYTOJIbHASsI CHUCTEMA
KOOpJMHAT, KOOpPJIMWHAThl TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOM3BEJACHUE BEKTOPA HAa YMUCIO, CKAIIPHOE IPOU3BEIACHUE
BEKTOPOB; YMEHHME HCIOJb30BATh BEKTOPbI U KOOPJIUHATHI IS
IPEACTABJIEHNS JAHHBIX M PELICHHS 33Ja4, B TOM YHUCJIE W3
JPYTHX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHue omnepupoBaTh MOHSTHSIMHU: CTOJOMKOBBIE M KPYTrOBBIE
IarpaMMBbl, TaONUIBI, cpeaHee apudMeTHYecKoe, MeTuaHa,
HauOOJIbIlICE W HAWMEHbIIIEE 3HAUYCHUS, pa3Max YHUCIOBOTO
HaOopa,  yMEeHUE  U3BJEKaTh,  HHTEPOPETHUPOBATH U
npeoOpa3oBbIBaTh MH(POPMALINIO, TPEACTABICHHYIO B TaOIUIIAX
U Ha JAMarpammax, OTPa)kalollyl0 CBOMCTBA U XapaKTEPUCTUKH
peajbHbIX TMPOIECCOB U SABJICHHUH, YMEHHE paclO3HABATh
U3MEHYUBBIE BEJIMUYUHBI B OKPYKAIOIEM MUPE




15 YMeHne ~ onepupoBarh  MOHSATUAMM:  CIyYaWHBIA  ONBIT
(ciyuyaliHbIN AKCIIEPUMEHT), AJIEMEHTApPHOE coObITHE
(3MeMeHTapHbI  MCXOM) CIYyYailHOrO OmbITa, CIIy4YailHOE
COOBITHE,  BEPOATHOCTH  COOBITHS; YMEHHE  HAXOIUTh
BEPOATHOCTU  CIy4YalHBIX  COOBITUM B ONbITax  C
PABHOBO3MOXKHBIMHM ~ DJIEMEHTApPHBIMU  COOBITUSIMHU;  YMEHUE
pemiath 3ajayd METOJOM OpraHM30BaHHOrO Tmepedopa U ¢
UCIIOJIb30BAaHUEM TIpaBUJia yMHOXKEHMS; yMEHHUE OIICHUBATh
BEPOATHOCTU PEATbHBIX COOBITUN U SBJICHHA, MOHUMATh POJIb
MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHI B
OKPYKalOIIEM MHUPE U B KW3HU; 3HAKOMCTBO C MOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIITNUX YUCETT
U €r0 POJIbI0 B MACCOBBIX SBJICHUSIX

16 YMenue BbIOMpaTh MOAXOAIINNA U3YUEHHBINA METO/ 17151 PEILICHUS
3a7a4H, MIPUBOJUTH MIPUMEPBI MaTeMaTH4eCKUX
3aKOHOMEPHOCTEM B MNOPUPOJAE © KU3HHU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, OMNUCHIBATH
OTZICJIbHBIE BBIJIAIOIINECA PE3YJbTAThl, IOJIYYEHHBIE B XOJE
pa3BUTUSI MaT€MaTUKW KaK HAyKHd, MPUBOAUTH IMPUMEPHI
MaTEMaTUYECKUX OTKPBITUMA U UX aBTOPOB B OTEYECTBEHHON U
BCEMUPHOUN UCTOPUH

Tabnwuma 11.11

[lepedens rreMeHTOB cofiepkaHus, MpoBepsieMbix Ha OI'D
0 MaTeMaTHKe

Kon IIpoBepsieMblli DJIEMEHT CONEPIKAHUSA

1 Yucra ¥ BBIYUCIIEHUS

1.1 |HarypaneHble u nenble uncna. [Ipu3sHaku 1enMmMoCTH NEIBIX YUCEI

1.2 |OOBIKHOBEHHBIE W JCCATUYHBIC IPOOH, MPOIEHTHI, OCCKOHCYHBIC
MepUOIUUECKUE TpoOU

1.3 |PannoHanbHbIe YyucIa. Apudmernueckue onepauuu c
palMOHAJIBHBIMYA YHACIIAMH




1.4 |HdeiictBuTenbHbIE  YHMCHa.  ApupMETHYECKHE  OMNepaluu ¢
JNEHUCTBUTENBHBIMU YUCIAMU
1.5 |[lpubnuxeHHbIC BBIYUCICHUS, TpPaBWIa OKPYIVICHHS, MPUKUAKA U
OLICHKA Pe3yJIbTaTa BbIUYUCICHHI
2 Anrebpanueckue BhIPAKEHUS
2.1 | BykBeHHBIE BbIpaKEeHUS (BBIPAXKEHUS C TIEPEMEHHBIMHU )
2.2 |Crenenp ¢ uenbiM mnokazareneM. CreneHb ¢ palMoOHaIbHBIM
nokasaresieM. CBOWCTBa CTENEHU
2.3 |MHorowieHsl
2.4 | AnreOpaunueckasi IpoOb
2.5 |ApudmMernyeckuii KOpeHb HaTypaJbHOW creneHu. JledcTBus ¢
apu(pMEeTUUECKUMHU KOPHSIMU HaTypaJIbHOU CTETIEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 |Lensile wu nppoOHO-palMOHanbHble ypaBHeHHs. CucreMbl U
COBOKYITHOCTH YPaBHEHUMU
3.2 |lensle u ApoOHO-palMoHaNbHBIE HepaBeHCcTBA. CuUCTEMBl U
COBOKYITHOCTH HEPAaBEHCTB
3.3 |Pemrenue TEKCTOBBIX 3a1a4
4 YucnoBsle MOCIET0BATENBHOCTH
4.1 |IlocnemoBaTelIbHOCTH, CIIOCOOBI 3aJaHMs IOCISA0BATSIbHOCTEH
4.2 |Apudmerndeckass u TeoMmeTpuueckas mporpeccun. Dopmyna
CJIOKHBIX TIPOILICHTOB
5 OyHKIMHU
5.1. |®ynkuwms, crocobsl 3amanus ¢yHkiuu. [padux ¢yakuu. O6macth

OTNpeneeHus] U MHOXXECTBO 3HaueHWd QyHkumu. Hymu Qyskuumu.
[IpoMexXyTKH  3HAKONOCTOAHCTBA. I[IpOMEXYTKM MOHOTOHHOCTHU
¢byskuuu. MakcumMyMbl M MHUHMMYMbI (yHkuuu. Haunbonbiiee u
HauMMeHblllee 3HaYeHUe QYHKIMU HA TPOMEKYTKE




Koopaunarel Ha IpsAMOU U IIJIOCKOCTH

6.1 |KoopaunarHas npsimas

6.2 | lekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH
7 I'eomerpus

7.1 |T'eomerpuueckue (pUrypbl U UX CBOMCTBA

7.2 | TpeyronpHuk

7.3 | MHOrOyrojapHUKH

7.4 | OKpyKHOCTb U KpyT

7.5 |H3mepeHne reoMeTpUYECKUX BETUYNH

7.6 | BekTophl Ha IIOCKOCTH
8 BeposiTHOCTh U cTaTHCTUKA

8.1 |OnwucarenbHas CTaTUCTHKA

8.2 |BepoarHocTb

8.3 |KomOuHaropuka

8.4 |MHoxecTBa

8.5 [|I'padsr
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