[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OHO: abennis Oner MEigepiiir oMpas HeKOMMepUecKast OpraHu3anust o61eo6pazoBareabHas
[omkHocTb: [upekTop

[arta nognucanus: 09.06.2026 17:40:20 MEKAYHAPOAHAS IIKOJIA «)j[pymﬁa»
YHUKanbHbI MPOrpaMMHbIN KIKOY:
005e150f9fae21d1f43002d842a67e5f47f58982

COI'ZTACOBAHA YTBEPXJIEHA
o0ImKM coOpaHueM yupeauTeneit npuka3zoM gupekropa Ne 01-O
npoTtokout Ne 1 «29» aBrycra 2025 1.

«28» aprycra 2025 1.

Pab6ouyas nporpamma
no yueOHomy npeametry «MaremaTuka (0a30Bblil yPOBEHB)»
HA YPOBEHb OCHOBHOI'0 00111ero 00pa3oBaHus
(mmst 5-9-x Ki1accoB)



PabGouass mporpamma mo ydeOHOMy mpeamery '"Maremaruka" (0a30BbIN
YpOBEHB) (/anee COOTBETCTBEHHO - MporpamMma IO MaTeMaTHKE, MaTeMaTHKa)
BKIJIIOUAET TIOSICHUTEIBHYIO 3aIiCKy, CoJepkKaHue OOydYeHHUs, IIaHHpPyEeMbIe
PE3yNIbTaThl OCBOCHHS MPOTPAMMBI TI0O MaTEMaTHKE, TEMAaTHIECKOE TIIAaHUPOBAHHE.

IHosicuuTeaLHAA 3aNIUCKA.

[Iporpamma no maTemaTuke /sl oOydaronmxes 5 - 9 kinaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B nporpamme 1no MaTeMaTUKE YUYTEHBI UJEU U TOJOKECHUS
KOHIICTIIIUY Pa3BUTH MaTeMaTHIECKOTO oOpa3oBaHus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTHUKH SBISIFOTCS (yHIaMEHTAIBHBIE CTPYKTYpPHI HAIIIETO
MUpa - TPOCTPAHCTBEHHbIE (OPMBI W KOJMYECTBCHHBIE OTHOIICHUS (OT
MPOCTEHIINX, YCBAaWBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, [0 JOCTATOYHO
CJIOKHBIX, HEOOXOOUMBIX JUIsI Pa3BUTHS HAYYHBIX M TPUKIAIHBIX UCH).
Marematuyeckue 3HaHUS OOECIEUYMBAIOT MMOHMMAHUE MPHUHIIMIIOB YCTPOWCTBA U
UCIIOJIb30BaHUSI COBPEMEHHOW TEXHUKH, BOCHPUSATHE W  HUHTEPIPETALUIO
COIIMAJIbHOM, YKOHOMUYECKOU, MOJIUTUYECKON MHGOpPMAIIMH, JAI0T BO3MOXKHOCTh
BBITIOJIHATH PACUEThl U COCTABIIATh AJITOPUTMBI, HAXOJUTh U MPUMEHSATH (POPMYJIHI,
BJIQJICTh MPAKTUYECKUMH NIPUEMAMH T€OMETPUUYECKUX MU3MEPEHUUN U MOCTPOEHUH,
YUTaTh WH(OpPMAIMIO, TIPEJICTABICHHYIO B BHUJE TaOJMII, AUarpaMM U rpauKoB,
JKUTh B YCIIOBHSIX HEOMNPEIEICHHOCTH M TMOHUMAaTh BEPOATHOCTHBIA XapakTep
CITy4alHBIX COOBITUM.

N3yyenne marematwkd (GopMupyeT y OOydJaloImMXCs MaTeMaTHYECKHUH CTHITh
MBIIIJICHUS, TPOSBISIIONIUNCA B ONPEICICHHBIX yYMCTBEHHBIX  HaBBIKAX.
OOyuaromyecss OCBaMBaIOT TAKWE MPUEMbI 1 METOJIbI MBIIIJICHUS, KaK HHIYKIIHS U
JeyKiusi, 0000IeHre U KOHKpETU3alus, aHaldu3 W CUHTE3, Kiaccupuxauus u
cuctemMaTusanmsi, abcTtparmpoBaHne W aHajgorus. OOBEKTHI MaTEMaTHYCCKUX
YMO3aKIIOUCHHM, TIpaBUjia UX KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHUS (OPMYIHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE
MBIIILICHHUE. Nzyuenue MaTEeMaTUKH obecrieuynBaeT dbopmupoBaHue
AITOPUTMHUYECKON KOMIOHEHTHI MBIITUICHHSI U BOCTIUTAaHUE YMEHUM IeUCTBOBATH T10
3aJIaHHBIM aJTOPUTMaM, COBEPIIICHCTBOBATh N3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
B mporecce pemieHusi 3amad - OCHOBHOM Y4YeOHOW JESATEIBHOCTH Ha ypOKax
MaTEMAaTHKH - Pa3BUBAIOTCS TBOPYECKAS U MIPUKJIATHAS CTOPOHBI MBIIILICHUS.

OOyueHue MartemMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y O0O0YyYarolIUXCs
TOYHYIO, PallMOHAIBHYIO U MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOJIXOJISITIAE SI3bIKOBBIC, CHMBOJIMUECKUE, Tpaueckre cpeacTBa Al BRIPKEHUS
CYXJICHHI 1 HATTISAHOTO UX MPEICTABICHHUS.

[Ipu n3yyeHnn MaTeMaTUKH OCYIIECTBIISIETCS OOLIEe 3HAKOMCTBO C METOJIaMU
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IIO3HaHUA I[GﬁCTBHTGJIBHOCTH, NpCACTABJIICHUAMMU O IMPCAMCTC W MCTOAAX
MAaTCMAaTUKHU, UX OTIMYHUHN OT MCTOAOB JAPYIUX CCTCCTBCHHLIX M I'YMAaHHTAapHLIX
HayK, 00 0COOEHHOCTSX IMPUMCHCHHUA MATCMATHUKU I PCUICHUSA HAYYHBIX H
IMPUKIIaAIHbIX 3aaa4.

HpHOpI/ITeTHBIMI/I OCJIsAMHA 06y‘IeHI/I}I MaTeMaTuke B 5 - 9 Kj1accax sBJISIOTCS:

(GopMHpOBaHUE LEHTPATBHBIX MAaTEMATUYCCKHX MOHATUH (YMCIIO, BEIIMYMHA,
reoMeTpuueckas Gpurypa, iepeMeHHas, BEpOITHOCTb, DYHKITHS ), 00ECIICUHBAIOIINX
IPEEMCTBEHHOCTh M IIEPCIEKTHBHOCTH ~ MAaTEMaTHUECKOTO  00pa3oBaHUs
00y4JaroImxcs;

MO/IBEICHUE OOYYalOIMXCSl Ha JOCTYIIHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKHA U OKPYKAIOLIETO MHPA, IIOHMMAaHUE MATEMAaTUKH KaK
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE HHTEJUIEKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEW oOydarouuxcs,
[I03HABATEIIbHOM  AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHUS, UHTEpECa K U3YYCHUIO MAaTEMATUKH;

(¢opMupoBaHrne (QPYHKIHOHAIbHON MAaTeMaTU4YECKOW TPaMOTHOCTH: YMEHHUS
pacmo3HaBaThb  HPOSIBJICHHS ~ MaTEMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYECHUH IPYTUX
y4EOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEM,
(GopMyIMpOBaTh UX HA SI3bIKE MATEMAaTUKU U CO3/1aBaTh MaTEMAaTUYECKUE MOJEIIH,
IPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUU amnmapar g pPElIeHHs MPaKTUKO-
OPUMEHTUPOBAHHBIX 3a/a4, HWHTEPOPETHPOBATh M OLICHUBATh IOJTYYEHHBIE
pE3yJIbTaTHI.

OCHOBHBIE JIMHUH COAEP KaHUS MMPOTPaMMBbI 110 MaTeMaTUKe B 5 - 9 kiaccax:
"Uucna u Beruncienus”, "Anreopa" ("Anredpandeckue BoipakeHus", "YpaBHEeHUs
u HepaBeHcTBa"), "®ynkiun", "I'eomerpus” ("T'eomerpuueckue GuUrypbl u ux
croiictBa", '"M3Mmepenue reomerpuyeckux BenuuuH"), "BeposTHOCTP U
cratucTuka". JlaHHbIE TMHUM Pa3BUBAIOTCS MapaJUIEIbHO, KaX/aasi B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM
KOHTAKTE U B3aUMOJICHCTBUMU.

ConepxaHue mporpaMMbl IO MaTE€MaTUKe, PAaCIpeAesiCeHHOE II0 TojaMm
o0y4eHHUs, CTPYKTYPHPOBAHO TaKuM 00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM O0ydaromuecss o0pamaiuch HEOHOKPATHO, YTOObI
OBJIAJICHNC MAaTEMaTUYCCKUMH TIOHATHUSAMH W HaBBIKAMH  OCYIIECTBIISIOCH
MIOCJIEIOBATEIHLHO M TIOCTYIIATEIBHO, C COOTIOICHUEM ITPUHITUTIA IPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKMCH B OOIIYI0 CHCTEMY MaTeMaTHYECKHX MPEACTaBICHHUM
OOydJaroIMXcs, paciiupsiss U yrayomnss ee, oOpa3ys NMPOYHBIE MHOXCCTBEHHBIC



CBiA3H.

B coorBerctBUE ¢ DPI'OC OOO MaremMaTuka SBISIETCS 00sA3aTEIHLHBIM
y4eOHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 00111er0o oOpa3zoBanus. B 5 - 9 kiaccax
MaTeMaTHKa TPAJAUIIMOHHO U3YYaeTCs B paMKax CIASAYIONIUX y4eOHBIX KypCOB: B 5
- 6 Kaccax - kypca "MaremaTtuka", B 7 - 9 kiaccax - kypcoB "Anreopa" (Bkirouas
AJIEMEHTHI CTAaTUCTUKHU U TeOpuHu BeposiTHocTel) u "I'eomeTpus". [Iporpammoii mo
MaTeMaTUKE BBOJUTCS CaMOCTOSITEIbHBIN y4eOHBIM Kypc "BepostHOoCTh U
cTaTUCTHKA'.

OO6m1ee 9rCII0 4acoB, PEKOMEHTIOBAHHBIX JJI U3YYCHHS MaTeMaTHKHU (0a30BbIN
yYpOBEHB) Ha yPOBHE OCHOBHOT'O 00IIIeT0 00pazoBanus, - 952 vaca: B 5 kiacce - 170
yacoB (5 gacoB B HeJelo), B 6 kiacce - 170 gacoB (5 yacoB B He/IeNI0), B 7 Ki1acce
- 204 gyaca (6 yacoB B Hejieni0), B 8 ki1acce - 204 yaca (6 4acoB B HeI€I0), B 9 Kiacce
- 204 gaca (6 4acoB B HEJIEIIIO).

I/I3y‘-IGHI/Ie MATCMATUKH Ha YPOBHC OCHOBHOI'O O6HIGFO 06p330BaHI/ISI
HaIlpaBJICHO Ha JOCTHIKCHHUC 06y‘laIOIHI/IMI/ICSI JIJMYHOCTHBIX, MCTAIIPCAMCTHBIX H
MMpCAMCTHBIX O6pa30BaTeJII>HBIX PE3YIIbTATOB OCBOCHUA y‘IG6HOFO npcameTa.

JIMYHOCTHBIE ~ pE3yJbTATBl  OCBOCHHS  IPOrPaMMbl [0  MaTEMaTUKE
XapaKTEepU3yIOTCS:

1) marpuoTHyecKoe BOCIIUTAHUE:

IIPOSIBIIEHUEM UHTEpECA K IIPOIIIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH,
LICHHOCTHBIM OTHOIIEHUWEM K JOCTHKECHHUSM POCCHUUCKUX MAaTEMATHKOB U
POCCUMCKOM MAaTEeMAaTU4EeCKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JIOCTHKEHHU B
JIpYTUX HayKax U NPUKIAJHBIX cPepax;

2) rpakJJaHCKOE€ U AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OO0SI3aHHOCTEH TpaKJaHWHA W pPean3allid ero
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTH)KCHHI HayKd, OCO3HAHHEM BaXHOCTH
MOPAJTbHO-3THYECKUX MPUHITUIIOB B JAEATEIHLHOCTH YUCHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B PCEIICHUM IPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAaHWEM BaXHOCTH MaTEMAaTHYECKOTO
oOpa30oBaHUsI Ha MPOTSHKEHUM BCEM JKM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
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MNOCTPOCHUCM HHI[HBHI[yEU'IBHOfI TPACKTOPUHU 06pa3013aHH;1 H ) KU3HCHHBIX ITJIAHOB C
YUE€TOM JIMYHBIX HHTCPECOB U O6H.ICCTB€HHLIX HOTpC6HOCTCﬁ;

4) OCTCTHNYCCKOC BOCIIMTAHHC:

CIIOCOOHOCTBIO K OMOIOHUOHAJIBHOMY H  OCTCTHYCCKOMY  BOCIIPpUATHIO
MAaTCMaTHIYCCKHUX O6’I)€KTOB, 3aJa4, pCHIeHI/II‘/’I, paCCYH(HGHHﬁ, YMCHUIO BHICTH
MATEMATHUYCCKHUC 3dKOHOMCPHOCTHU B HCKYCCTBC,

5) HEHHOCTH HAYYHOTO MO3HAHUS:

OpPHEHTaUMEl B JEITEIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
IPENCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHYECKON Haykh Kak cdepbl UYeIOBEUYECKOM
NEATENIBHOCTH, JTAIlOB €€ PAa3BUTUS M 3HAYMMOCTH JUIA PAa3BUTHS LUBWIA3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKH U MATEMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
IIO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEATEIIbHOCTH;

6) ¢Qusnyeckoe BocnuTaHue, (QOPMUPOBAHUE KYJIBTYPHl 30POBbS U
HMOIIMOHAJILHOTO 0JIArOTNONYYHS

TOTOBHOCTBIO MNPHUMEHATh MATEMATHUYECKHME 3HAHHUS B HHTEpECaX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOr0  o0pa3a JKU3HU  (370pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH ), CDOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa IPyroro 4ejioBeKa;

7) 9KOJIOTMYECKOE BOCIIUTAHUE:!

OpUEHTAallMel Ha MPUMEHEHNE MAaTEMATHYECKUX 3HAaHUH JJI pelieHus 3a1a4 B
00JIaCTH COXPAaHHOCTU OKPYKaroLeH Cpe/ibl, MIIaHUPOBAHUS MMOCTYNKOB M OLEHKH
UX BO3MOXHBIX MMOCJIEICTBUI AJI OKpYKaroleh cpeabl, 0CO3HAHUEM TII100aIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEeLICHUs;

8) amanTanus K U3MEHSIONTUMCS YCIOBUSM COITMAIBLHON U IPUPOTHON CPEIbI:

FOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSIX HEONPEIACICHHOCTH, MOBBIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JIESITEIbHOCTDh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYTHX JIOJeH, MpUOOpeTaTb B COBMECTHOW JESTEIHHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIIbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCJE
bopMyIMpOBaTh UICH, TIOHITHSI, TUTIOTE3b 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh JEe(PUIUTHI COOCTBEHHBIX 3HAHUU W



KOMHeTeHTHOCTef/'I, IIaHUPOBATHb CBOC PA3BUTHC,

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEHIeHUs] U JCHCTBUA, (OPMYIHPOBATH W OILIEHUBATh PUCKH U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

B pe3ynbTate ocBOEHHs MpOTpamMMBbI M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1rero oo6pazoBanus y oOydaromierocss 0yayT chopMHUpPOBaHbI METalpeaMETHbIE
pe3yabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU ~ JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMHU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.

YHuBepcaabHbIE TO3HABATEIbHBIE JCHCTBUSA 00ECIednBaOT (HOPMHPOBAHUE
0a30BBIX KOTHUTHBHBIX MPOIIECCOB O0YYAIOMUXCS (OCBOCHHUE METOIOB IO3HAHMUS
OKPYXAaIOIIEro MUpa, MPUMEHEHNE JIOTHYECKUX, MCCIIEIOBATEILCKUX OIepaIn,
yMeHu# paboTaTh ¢ HHGOpMAIIHEH ).

VY oOyuaromierocss OyayT copMUpOBaHBI ClIeAyIOMKEe 0a30BbIE JTOTHUYECKHUE
JEHCTBUS KaK YacTh YHUBEPCAJIbHBIX IT03HABATCIIBHBIX YUCOHBIX JICHCTBHI:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTeMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATHUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYJIUpOBaTh M  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABJISITh MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBS3U U IPOTUBOPEYUS B
(dakTax, NaHHBIX, HAONIOACHUSX U YTBEP)KIACHUSX, MpelyiaraTb KPUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYMIL;

MPOBOJIUTh BBIBOJABI C HCMOJIb30BAHUEM 3aKOHOB JIOTWKH, JCAYKTUBHBIX WU
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

pazOupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKIEHUU (NIpsSIMbIE U OT
MPOTUBHOTO), TPOBOJUTH  CAaMOCTOSATEIHLHO  HECIOXHBIC  JIO0Ka3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh ApTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;

BBIOMpPATh CMOCOO pemieHuss y4eOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIONPATh HanOoJIee MOIXO AN C YIETOM CAMOCTOSITEIIHHO
BBIJICIICHHBIX KPUTEPHCB).



Y  oOywaromerocss Oyayr  chopMUpOBaHBI  ciemyronue — 0a30BbIC
UCCIICIOBATENIbCKUE JCHCTBHUSI KaK dYacTh YHUBEPCAIBHBIX IO3HABATEIBHBIX
y4eOHBIX JECHCTBHI:

UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAOBATENbCKUN HMHCTPYMEHT TO3HAHUSA,
dbopMynaMpoBaTh  BOMPOCH,  (QPUKCHUPYIOUIUME  MPOTHUBOpEUYUE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OopMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH TI0O CaMOCTOATEIHLHO COCTaBJICHHOMY IUTAHY HECJIOKHBINA
OKCIIEPUMEHT, HEOOJBIIOE UCCIEOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

CaMOCTOSITENIbHO (POpMYTUPOBaTH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTam
IPOBEJCHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTrHO3UPOBATE BO3MOZKHOC PA3BUTHUC IIPOHOCCCA, ad TAKIKC BbIABUIATb
IMPCAITIOJIOKCHUA O €I'0 PA3BUTHHU B HOBBIX YCJIOBUAX.

VY olGyuaromierocss 0yayt copMupoBaHbl yMEHHUs paboTaTh ¢ uHpopMarmeit
KaK 4aCTh YHHBEPCAIbHBIX ITO3HABATEIbHBIX YUSOHBIX JICHCTBUM:

BBIABIIATE HCOOCTATOYHOCTH H U30BITOYHOCTH I/IH(bOpMaIII/II/I, JaHHBIX,
H€O6XOIIHMI>IX AJI PCHICHUA 3a1a49H,

BbIOMpaTh, AaHANU3UPOBAaTh, CHUCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BBIOMPATH (GOpMY MIpeACTABICHHS UH(OPMALIMK U UILTFOCTPUPOBATH PEIIacMbIe
3aJlayu CXeMaMH, uarpaMmmamMu, HTHOW rpauKkoi U uX KOMOMHALIMSIMU;

OLICHUBATh HAAECKHOCTh HH(POpPMALMU MO KPUTEPHUSIM, MPEII0KEHHBIM
y4uTEeNeM UIN CHOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO.

YHuBepcaabHbIC KOMMYHUKATHUBHBIC e CTBUS 00ecTIeYnBarOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00 YYAIOIINXCS.

VY oOyuaromerocss Oyayr chopMHpOBaHBI yMEHHS OOIICHHS KaK dYacThb
YHUBEPCAIbHBIX KOMMYHUKATHBHBIX YU4COHBIX JCHCTBUI:

BOCIIpUHUMATh U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU U
OeIsIMu 06HICHI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPpAKATh CBOKO TOYKY 3PCHHA B YCTHBIX
N TIMCbMCHHBIX TCKCTAX, JdaBaTb IIOACHCHHUA 110 XOJY PCIOCHUSA 3aladiu U
MOJIYYCHHBIM PC3YyJIbTaTaM,



B X0Ji¢ OOCYXXIEHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOil TEMBI,
npoOJemMbl, pelaeMol 3a7aud, BbBICKA3bIBATh WJEH, HAIIEJIEHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuasnora, oOHapyKMBaTh pa3jMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEICTaBIIATh PE3YJbTaThl PEIICHUS 33Jaud, SKCIIEPUMEHTA, UCCIIEIOBaHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
NPEe3EeHTAlMH U 0COOEHHOCTEN ay JUTOPHUU.

VY olyuaromierocs: OyayT copMHUpPOBaHEI YMEHUS COTPYTHHYECTBA KaK 4acTh
YHUBEPCAITHHBIX KOMMYHUKATUBHBIX YU€OHBIX JEHCTBUN:

MIOHUMAaTh W MCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOU
paboTHI NPHU PEIICHUN YUEOHBIX MaTEeMaTUYECKHUX 3a/1aY;

IIpUHUMATb LCJIb COBMECTHOM ACATCIBbHOCTH, INNIAHUPOBATH OPraHHU3aIMIO
COBMECTHOU pa60TI>I, PaclpCaAcisiTb BUAbL pa60T, A0T0OBapHUBATLCA, O6CY)KI[3TB
IIponeccC u pe3yjabTar pa6OTI>I, O606HI&TI> MHCHUA HCCKOJIBKHX YCJIOBCK;,

y4acTBOBaTh B TPYMNIOBBIX GopMax paboTsl (00CykaeHMsl, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BBHITIOJHATH CBOIO YacTh paOOThl U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPHUSIM, CHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMOJICHCTBHUS.

VYHuBepcangbHble pEryJsTUBHBIE JEHCTBHUA oOOecneuynBaroT (opMupoBaHHE
CMBICJIOBBIX YCTAHOBOK W KM3HEHHBIX HABBIKOB JIMYHOCTH.

V¥ oOyuatoierocst 0yayT chopMrpoOBaHbl yMEHUS CAMOOPTaHU3ALIMK KaK 4acTh
YHUBEPCATBHBIX PETYJIATHBHBIX YU€OHBIX JCHCTBUI:

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH, AJTOPUTM pelIeHUs 3agadyu (WM ero
4acTh), BBIOMpATh CMOCOO pEIIEHUS C YYE€TOM HMEIOIIUXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pEIICHHI ¢ y4eTOM HOBOM MH(MOPMAIIHH.

VY oOyuaromierocst 6yayt copMUpoBaHbl YMEHHUSI CAMOKOHTPOJS KaK 4acThb
YHUBEPCATBHBIX PETYJISATHUBHBIX YU€OHBIX JEHCTBUIA:

BIIAJIETh CIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTrara
pelIeHrs MaTeEMaTUIECKOM 3a/1auu;

NpCABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HHUKHYTH IIPH PCIICHUU 3ad4H,
BHOCUTb KOPPCKTUBBI B JACATCILHOCTL Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB,



HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHHBATh COOTBETCTBUE pe3yJbTaTa JEATENbHOCTH IMOCTaBICHHOW LENH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTYXKEHUS WM HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[IpeameTHbie  pe3yibTaThl  OCBOEHUSA  MPOrpaMMbl IO  MaTEMaTHKe
MPE/ICTABIICHBI 10 TOJaM 00YYEHUS B paMKaX OTIEIbHBIX yUeOHBIX KypCOB: B 5 - 6
KJIaccax - Kypca "Marematuka", B 7 - 9 kjaccax - kypcoB "Anreopa", "I'eomerpus",
"BeposATHOCTB U CTaTHCTHKA" .

PabGouas nporpamma yue0HOro kypca "Marematuka' B S - 6 kiaccax (najee
COOTBETCTBEHHO - NMporpaMmma y4yeOHOro kypca '"Marematuka', y4yeOHBIH

KYPpC).
IlosicHUTETbHAS 3aIIUCKA.
[IpropuTeTHBIMU LIETIMH OOYYCHHUS MaTeMaTHKeE B 5 - 6 Kilaccax SIBISIOTCS:

IMPOJOJIZKCHHC (1)OpMI/Ip0BaHI/IH OCHOBHBIX MaT€MaTUYECKUX ITOHSITHUI (LII/ICJIO,
BCJIMYKMHA, TI'COMCTPHUYCCKAA q)Hpra), 06GCHG‘-II/IBaIOH_[I/IX IMPpCCMCTBCHHOCTL H
IMCPCIICKTUBHOCTb MATCMAaTHYCCKOT'O O6paSOBaHI/IH o6yqa}01uﬂxc;1;

Pa3BUTHUC HMHTCIUICKTYAJIBHBIX W TBOPYCCKHUX CIT0OCOOHOCTEH 06yqa}011mxc;1,
MMO03HABATEIbLHOU AKTHNBHOCTH, HCCJIICAOBATCIbCKHUX YMGHHﬁ, HHTCpPCCAa K U3YUCHHIO
MAaTCMAaTHKH,

IIOABCACHUC 06yqa}0mnxc;1 Ha JOCTYIIHOM I HHUX YPOBHC K OCO3HAHHIO
B3aMMOCBA3U MAaTCMATHUKN U OKPYIKAIOIICTO MHUPaA;

dbopmupoBaHre (HYHKIIMOHATLHON MaTEMAaTHYECKOW TPAMOTHOCTU: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKTHl B PEaJbHBIX >KU3HEHHBIX CHUTYaIMSX,
MIPUMEHATH OCBOCHHBIE YMEHUS JISI PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
MHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTaThl U OLECHUBATH MUX HA COOTBETCTBHUE
IIPAKTUYECKON CUTYALUU.

OCHOBHBIE JIMHUU COAEpP)KaHUS Kypca MaTeMaTukd B 5 - 6 Kiaccax -
apu(MeTHIecKas u TeOMETPUIECKas, KOTOPbIE Pa3BUBAIOTCS APAIIEIBHO, KaXKaas
B COOTBETCTBUHU C COOCTBEHHOU JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JPYTOH,
a B TECHOM KOHTAaKT€ U B3aMMOJICHCTBUU. Takke B Kypce MaTeMaTUKU TPOUCXOUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMHUCATEIbHON CTAaTUCTHUKHU.

I/IsyquI/Ie apI/I(I)MeTI/I‘-IeCKOFO Marcpuajia HAYMHACTCA CO CHUCTCMATHU3allkuH U
Pa3BUTHA 3HAHUM O HaTypaJbHbIX 4YHCJAaX, IIOJYYCHHBIX Ha YPOBHC HA4YaJIbHOI'O



oOmrero o6pazoBanus. [Ipu 3TOM COBEpPIIIEHCTBOBAHUE BEIYUCIUTETLHON TEXHUKHU H
(dopMHpOBaHHE HOBBIX TEOPETUYCCKUX 3HAHUH COYETACTCSI C Pa3BUTHEM
BBIUUCIIUTEIILHOW KYJIBTYpPbl, B YaCTHOCTH C OOydYEHHEM IMPOCTCHIINUM MpUEMaM
NPUKHUIKA U OLCHKU PE3YJIbTaTOB BBIYMCICHHU. M3yueHHe HATypallbHBIX YHCEI
NpoJoJDKaeTCs B 6 Kiacce 3HAKOMCTBOM C Ha4YaJlbHBIMU TOHSATHSIMH TCOPHH
JICTTAMOCTH.

Hauano wusydyeHus OOBIKHOBEHHBIX M JAECATUYHBIX IpoOE OTHECEHO K 5
Kjaccy. OTO MepBBIM 3Tall B OCBOCHUU JIpO0ei, Korja MpoUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMHU, TIOHATUSIMU TeMbI. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
Ipo0ell B MOJHOM OOBbeME MPEIUIECTBYET M3YUYEHHUIO JECATHUYHBIX APOOEH, 4TO
1eJIeCO00pa3HO C TOYKHU 3PEHMsI JIOTMKU H3JI0KEHHUS YHMCIOBOW JIMHUH, KOTna
IpaBuJia IEUCTBUHN C JECATUUHBIMH IPOOSIMU MOKHO OOOCHOBATH YK€ U3BECTHBIMU
aJITOPUTMAaMH BBITIOJTHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU IPOOSMU. 3HAKOMCTBO C
JECATUYHBIMU IpOOSIMU PAaCIIMPUT BO3MOXKHOCTHU I MOHUMAHUS 00y4aroIUMUCS
IPUKIIAHOTO IPUMEHEHHSI HOBOH 3aIIMCH NTPU U3yYEHUH IPYTUX MIPEAMETOB U NPU
IPAKTUYECKOM HCIoJib30BaHUU. K 6 Kiaccy OTHECEH BTOpPOW 3Tal B M3yYEHUU
npobeil, Tne MNPOUCXOAUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHHUSI U
npeoOpa3oBaHusi JpoOei, OCBOECHHWE HOBBIX BBIYUCIUTEIBHBIX AJITOPUTMOB,
OTTaUMBaHUE TEXHUKM BBIYMCIECHUH, B TOM YHWCJIE 3HAYCHUH BBIPAXKECHUH,
cCoJepKalMX M OOBIKHOBEHHBIC, U JAECATUYHBIE JIPOOH, YCTAHOBJIECHHE CBA3EH
MEXly HUMH, paCCMOTPEHHUE IPUEMOB pellIeHus 3a1a4 Ha ApoOu. B Haudane 6 kiacca
MPOUCXOAUT 3HAKOMCTBO C TIOHSATHEM TPOIICHTA.

OcoOEHHOCTBIO U3YUYCHUS TTOJIOKUTEIBHBIX U OTPUIIATEIBLHBIX YHCEIT SIBJIICTCS
TO, YTO OHHM TAKKE€ MOTYT pacCMAaTPUBATHLCS B HECKOJBKO 3TanoB. B 6 knacce B
HayaJie u3y4yeHus: TeMbl "[100KUTENbHBIE U OTPUIIATENIbHBIE YUCTA' BBIIEISIETCA
noareMa "Llempie yucna", B pamkax KOTOPOM 3HAKOMCTBO C OTPHUUATEIbHBIMU
yyucjaaMd M JCHCTBUSIMA C TIOJOKUTEIIBHBIMU W OTPULATEIbHBIMU YHUCIaAMU
MPOUCXOJUT HA OCHOBE COJIEPKATEIBHOIO MOJIX0/1a. ITO MO3BOJSET HA IOCTYITHOM
YpPOBHE TIO3HAKOMUTH OOYYaIOIIMXCA TMPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJI€ WU C MpaBUJIaMU 3HAKOB IPU BBIIOJIHEHUU
apupMeTHYecKux nericTBruid. M3ydeHue pannoHaIbHBIX Ynces OyAeT MPOJ0JHKEHO
B Kypce aireOpsl 7 Kiacca.

[Ipu oOyueHnHU pernieHHuIo TEKCTOBBIX 3a/ady B 5 - 6 KjlaccaX HCHOJb3YIOTCS
apumeTnyeckue npuemsl pemieHust. [Ipu orpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5 - 6 KJIaccax paccMaTpUBAIOTCSl TEKCTOBBIE 33/1a4M CIEAYIOIIMX BUAOB: 3a/1a4d Ha
JBIKEHUE, HA YacTH, HA TMOKYNKH, Ha pabOTy U MPOU3BOAUTENIBHOCTh, Ha
MPOLICHTHI, HA OTHOLLIEHUA U Tipornopiuu. OOydaroumecs: 3HaKOMATCS C TprueMaMu
peuieHust 3aAad nepedopoM BO3MOXKHBIX BApUAHTOB, ydaTcsi padoTarth C
uH(popmaluen, NpeacTaBIeHHON B (opMe TaOIUI] UIIA JUATPAMM.

B nporpamme yae6Horo kypca "MaTtemaruka" npeaycMoTpeHo GopMUpPOBaHUE
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NPOMNEACBTUUECKUX —alreOpanveckux mpejacTaBieHuil. bykBa Kkak cuMBOI
HEKOTOPOTO YHCJa B 3aBUCUMOCTHM OT MAaTeMaTHYECKOr0 KOHTEKCTa BBOIUTCS
MIOCTENEHHO. DyKBEHHAas CMMBOJIMKA LIMPOKO HCIIOIb3YETCA MPEkKIE BCErO s
3amucl OOLIUX YTBEPXKIACHUN U MpeuioKeHUuH, (opmys, B YACTHOCTU IS
BBIYMCJIEHUS T€OMETPUUYECKUX BEIUYHMH, B KAUECTBE "'3aMECTUTEINS " YHCIIA.

B mporpamme yueOHOro kypca "Maremaruka" mnpejcTaBieHa HarsiIHAs
reoOMeTpus, HarpaBJeHHas HA  pa3BUTHE o0pa3Horo MBIILICHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN 3Tall
B M3YYCHHHM T€OMETPHUH, KOTOPHIH OCYIIECTBISETCS Ha HATJSAHO-TIPAKTHYECKOM
YPOBHE, OMHUPAETCA Ha HarJHO-00Opa3HOE MbIIUIEHHE oOywaromuxcs. boinbmas
pOJb  OTBOAMTCS  TMPAKTUYECKOM  JIEATENBHOCTH, ONBITY, OKCIEPUMEHTY,
MoenrpoBaHuio. O0yyaronirecs: 3HaKOMATCS C TEOMETPUUYECKUMHU (purypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalUsIMHU, ydaTcs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KJIeT4aToM Oymare, paccMaTpUBalOT HX
npocTeiiiue cBoicTBa. B mporecce M3ydeHus HaryIJHOM TeOMETPUU 3HaHUf,
NOJlyYE€HHbIE OOY4YalOIIMMUCA Ha YPOBHE HayaJbHOTO OO0IIero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo ydyeOHOMY IUIaHy B 5 - 6 Kjaccax H3ydaeTcsh MHTETPUPOBAHHBIN
npeamer "Maremaruka", KOTOpBIM BKIIOYAEeT apuPMETHUYECKUH Marepuan u
HaIJISJIHYI0O T€OMETPHUIO, a TakKKe MPOIEEBTUYECKUE CBEICHUS U3 aireopsl,
AJIEMEHTHI JIOTUKHU U Hadajia ONucaTeIbHON CTaTUCTHUKH.

OO6mIee 9uCiIo 9acoB JUTIsl U3yYeHUS MaTeMaTukH, - 340 gacoB: B 5 kiracce - 170
yacoB (5 4acoB B Hejeno), B 6 kinacce - 170 gacoB (5 9acoB B HEAEIO).

Conep:xkanue o0y4yeHus B 5 kiacce.

HarypanbHblie uncna v HyJb.

Harypansnoe uymcno. Psn narypanbabix umcen. Yucno 0. M3o0paxkenue
HaTypaJIbHBIX YMCET TOUKAMH Ha KOOPJMHATHOU (YMCIIOBOM) MPSIMOIA.

[TosuumnonHas cucrema cuuciaeHus. Pumckas HyMmepanus Kak mIpuMep
HEMO3ULIMOHHOM CUCTEMBI CUUCIICHUS. [lecsiTUUHAas cucTeMa CUUCIICHUS.

CpaBHeHHE HATYypaJbHBIX YMCEJ, CPAaBHEHUE HATYPaJbHBIX YHCEN C HYJEM.
Crioco6s1 cpaBHeHMst. OKpyTI€HHE HATypaIbHbBIX YUCEIL.

CnoxeHue HaTypajdbHBIX YHCEN, CBOMCTBO HYJIS MPH CIIOXKEHUU. Brruntanue
KaK JeiCTBUE, 0OpaTHOE CIIOKEHUIO. YMHOKEHHE HATypalbHbIX YHCEJ, CBOMCTBA
HYJISI U €IUHUIIBI TP YMHOXKEHUU. JlefieHne Kak JelicTBue, 00paTHOE YMHOKEHHUIO.
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KommionenTel  nmeucTtBui, CBsS3b Mexay Humu. [IpoBepka  pe3ymnbrara
apumernyeckoro naeiictBusa. llepeMecTuTenbHOe M CouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXKEHHUS.

Hcnonb3zoBanne OykB /uisi 0003HAUECHUS HEU3BECTHOTO KOMITIOHEHTA U 3aIluCU
CBOMCTB apu(pMETUUECKUX JCHCTBUM.

JlenuTenn W KpaTHBIE YHCIIa, paslio)kKeHHE Ha MHOXuTeau. l[Ipocteie u
cocTtaBHble yucna. [Ipuznaku neaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJlbHbIM TOKa3aTeleM. 3alucCh YKCIAa B BHUAE CYMMBI
pPa3psAIHBIX CIAracMbIX.

UucnoBoe BbIpakeHUE. BpruMcieHne 3HAYEHWHW YKCIIOBBIX BBIPAKECHUM,
MOPSAOK  BBINIOJHEHUsT  JeucTBUM.  Mcmonb30oBaHWE  NPU  BBIYHUCICHUAX
MEPEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, pACIIPEICIUTEIIBHOIO CBOMCTBA YMHOXKCHUA.

JpoOu.

[IpeacraBnenrie o JpoOM Kak crmocobe 3amucd YacTh  BEIIMYUHBI.
OO6bikHOBEHHBIE poOu. [IpaBuibHBIC U HEMpaBUIIbHBIE TpoOu. CMelianHas 1poob,
MPE/ICTABIICHUE CMEIIAHHOW JIpoOU B BHJIE HEMPABHILHON IPOOM U BBIJICTICHUE
1[EJI0M YacTH YKClia U3 HenmpaBWIbHOU Jpodu. M3o0pakenue npoOel ToukaMu Ha
YUCJIOBOM npsiMoit. OcHOBHOE CBOMCTBO Jipodu. CokparieHue npooeit. [Ipusenenue
JIpoOu K HOBOMY 3HaMeHaTem0. CpaBHEHHE IpoOeii.

CrnoxeHue U BbIUUTAHHUE ApOoOeH. YMHOXKEHUE U JIeJIeHue pobOeil, B3auMHO-
oOpatHble podu. HaxoxkaeHue 4acTu 1eaoro u 1eaoro Mo ero 4acTu.

Jlecatuunas 3anuch ApooOei. IlpeacrtaBineHue naecaTUYHOM OpoOU B BUJE
oObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOMU
npsiMoil. CpaBHEHUE AECATUUHBIX TPOOEH.

ApudmeTrueckue JCUCTBHS C JECATUYHBIMU  JIpoOsiMu.  OKpyTicHHUE
JECATUYHBIX IPOOCH.

Pemenne TekcTOBBIX 3a7a4.

Pemenne TekcToBBIX 3amay  apudMETHYECKHUM crocoOoMm. Pemenwue
JOTUYECKUX 3a7ad. Permenue 3amad mepeOOpoM BCEX BO3MOMKHBIX BapHUaHTOB.
Hcrnonp3oBanue mpu perieHuu 3a71a4 TaOIHI] U CXEM.

Pemenne 3amau, copepkammx 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIUYUHBL:
CKOpOCTb, BpEMS, pAacCTOSIHUE, II€HA, KOJWYECTBO, CTOUMOCTb. EAWMHUIIBI
12



U3MEPEHHS: MacChl, 00bEMa, LIEHBI, PACCTOSIHUS, BpEMEHH, CKOPOCTU. CBSA3b MEXIY
€IMHHULIAMHU U3MEPEHMSI KaKI0M BEIMUHMHBI.

Pemienre ocHOBHBIX 3a1a4 Ha JIpOOH.
[IpencrapiieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM.
Harnsanas reomerpusi.

Harnsguele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, J1y4, yIoJl, JIOMaHasi, MHOIOYI'OJIbBHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METpUYECKUE €UHUIIBI IIUHBL. J[TuHa JoMaHo#, mepuMeTp
MHOTOyTOJIbHUKA. 3MepeHre U MOCTPOEHUE YTIIOB C HOMOLIBIO TPAHCIIOPTHPA.

Harnsnaele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPsIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3obOpaxkenne ¢uryp, B ToM yucie Ha kierdyarod Oymare. [loctpoenue
KOH(pUrypanuii u3 yacte mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnosnb30BaHrEe CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans mnpIMOYroabHUKA W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, N300pa)KEHHBIX Ha KJET4aTon Oymare.
EauHuIe: u3mepenus miomiaiu.

Harnsinaele npeactaBiaeHus: 0 IPOCTPAHCTBEHHBIX (UTYpaX: MPSMOYTOJIbHBIN
napaienenunen, — kyo, — MHororpaHHukdu.  M3o0paxkenune — mpocTermmx
MHOTrOTrpaHHUKOB. Pa3BepTku kyOa u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUAIIOB).

O0beM mNpsSIMOYTOJILHOTO TMapajuienenunena, kyoda. EnuHuiel u3MepeHus
oObema.

Conepxanue 00yueHus B 6 Kiacce.
HarypanbHbie uncina.

Apudmernueckre IEUCTBHS C MHOTO3HAYHBIMH HATYPAJIbHBIMUA YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUHM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonb30BaHKE TPU BBIYUCIIEHUSX IIEPEMECTUTEIBHOIO M COUETATEIBHOTO CBOMCTB
CJIO’KE€HUS U1 YMHOKEHHUS, PaCIIPEACIIUTENBHOTO CBOMCTBA YMHOXEHUSI. OKpyTJieHuE
HATypaJIbHbIX YHUCEII.

Jlenutenu v KpaTHbIE YUCIIa, HAMOOIBIIWIA OOIINI JAEIUTETh U HaUMEHbIIIEEe
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oOmiee kpaTHoe. JlemuMOoCTh CyMMBI U TIPOU3BEICHUS. J{eJeHrne ¢ 0CTaTKOM.

JpoOu.

OOGbIKHOBEHHas JIpoOb, OCHOBHOE CBOWMCTBO JIPpOOM, COKpAICHHE ApOOeEH.
CpaBHeHue U ynopsijiounBaHue Jipooeil. Pemenne 3a1a4 Ha HaX0XKJEHUE YacTH OT
I[EJIOr0 W IIENOro Mo ero 4acTu. J[poOHOE 4YHCIO Kak pe3yiabTaT JICJCHUS.
[IpencraBienne AeCITHYHON QPOOH B BUAC OOBIKHOBEHHOH JPOOH U BO3MOYKHOCTH
IIPE/ICTAaBIICHUS OOBIKHOBCHHOW APOOM B BHJIC ACCATUYHOMN. JlecaTHUHBIC TpOOH U
METpHUYECKasi CUCTEMa Mep. ApupMeTHIECKIE TEHCTBHSI U YUCIIOBBIC BRIPAKECHUS C
OOBIKHOBEHHBIMU U JICCSITHYHBIMU APOOSMHU.

Otnomienne. JlemeHue B JaHHOM OTHOIICHWH. Macmral, MTPOTOPITHUS.
[IpuMeneHne nponopuni PYU PELICHNHN 3a1a4.

[TonaTtue nponeHTa. Berancnenue npoueHTa OT BEJIMYMHBI U BEIMYUHBI 110 €€
IPOLEHTY. BbIpakeHHe MpPOLEHTOB JECATUYHBIMH ApoOsMu. Pemienue 3amay Ha
IIPOLICHTHI. BhIpa’keHNEe OTHOLLIEHNS BEJIMYUH B IIPOLIEHTAX.

[lonoxxutenbHbIC U OTPHUOATCIIBHBIC YN CJIA.

[TonoxxutenbHble U OTpULlaTENbHBIE unciaa. Llensie yucna. Moayns 4ucia,
reoMeTpudecKkas HHTepIpeTanus Moayis uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsMoi.  YucnoBele  OpoMexyTku. CpaBHEHHE  UHCEIL.
ApudmMernueckue TeUCTBUS C MOJOKUTETLHBIMU U OTPUIATEIIbHBIMUA YUCIIAMH.

[IpssMoyroJsibHasE cucTeMa KOOpAWHAT Ha IUIOCKOCTU. KoopanHaTel TOUKM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u GUryp Ha KOOpJIMHATHON
IUIOCKOCTH.

bykBeHHBIE BBIpaKEHHS.

[IpumeHeHne OyKB JIJ1s 3aIIMCH MATEMATUUYECKUX BBIPAXKEHUHN U MTPETIOKECHUIA.
CpoiicTBa apudmeTnueckux JeHCTBUN. DyKBEHHBIE BBIpAKEHUS U YHCIIOBBIC
IIOJACTAHOBKU. DYyKBEHHBIE PaBEHCTBA, HAXOXKJICHHE HEWU3BECTHOIO KOMIIOHEHTA.
dopmysbl, GopmyIsl IepUMETpa U IIIOLAAN IPSIMOYTOJIbHUKA, KBaJpaTa, o0bema
napajiesnienunena u Kyoa.

Pemenne TekcTOBBIX 3a7a4.

Pemenne TekcToBBIX 3amad  apupMETHYECKUM crmocoboM. Pemienue
JoruYecKux 3anad. Pemenne 3amad nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, cojepiKammx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIMYUHBI:
CKOpOCTb, BpeMms, paccTosiHue, 1IcHA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BbeM paboThl. EQuWHUIBI H3MEpEHHs: MacChl,
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CTOMMOCTH, paCCTOAHNA, BPCMCHHU, CKOPOCTHU. CBs13b MCKAY CAMHUIIAMH U3MCPCHUS
K&)K,Z[Oﬁ BCIIMYMHBI.

Pemenue 3a1a4, CBA3aHHBIX C OTHOIICHUCM, IIPOIIOPITHOHAJIBHOCTBIO BCJINYNH,
MMpOHCHTaMH; PCIICHHUC OCHOBHBIX 3d/1a4 Ha ,ZIpO6I/I " IIPOUCHTHI.

OueHka W TOpUKUIKA, OKpyrieHue pesynbrara. CocraBieHHe OyKBEHHBIX
BBIPKEHUI 110 YCIIOBUIO 3a/1a4H.

[IpencraBienre AaHHBIX C TOMOIIBbIO Tadauil U auarpamMm. Cronduartbie
JMarpaMMbl: YTEHUE U MOCTpOeHUE. UTeHNE KPYTOBBIX JUArPaMM.

Harnsaanasa reomeTpusi.

Harnsgaeie mpencraBienuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3aumuoe pacCIIOJIOKCHUEC JBYX IIPAMBIX Ha IIJIOCKOCTH, IIapaJlJICIIbHBIC
IMPAMBIC, TICPIICHAHUKYJIIPHBIC IIPSAMBIC. I/IBMepCHI/Ie paCCTOHHHﬁ: MCXKOY ABYM:A
TOYKaMH, OT TOUYKH OO HpHMOﬁ, JJIMHA MapaIpyTa Ha KBaHpaTHOﬁ CCTKC.

W3mepenue u TOCTPOEHUE YIJIOB € TIOMOIIbIO TpaHcmopTtupa. Bujel
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYTOYTOJIbHBIM,
paBHOOEPEHHBIH, PaBHOCTOPOHHMUIA. YeTblpexyrojabHUK, IpUMEpPHI
YeThIPEXYroJbHUKOB. [IpsAIMOYTronbHUK, KBaIpaT: UCIOIb30BaHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3o0paxeHue reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJIb30BAaHUEM IUPKYJs, JHMHEWKH, YTOJbHHMKA, TPAHCHIOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHOroyrosnbHuka. IloHsiTue TmOmEATU (UIYpPBI, E€AUHUIIBI
u3Mepenus miomaau. [TpudnnxenHoe nsmepenne miomaan Guryp, B ToM YUCie Ha
KBaJpaTtHOl ceTke. [IpuOnmkeHHOE W3MEpEeHUEe IJIMHBI OKPY>KHOCTHU, IJIOIIAIN

KpyTa.

CummMeTpus: LIeHTpalibHasi, OCEBasl U 3€pKAJIbHAsI CUMMETPHHU.
[TocTpoenre cMMMETPUYHBIX UTYP.

Harnsanbie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (PUTYypax: mapayieenuIneI,
KyO, Tpu3Ma, NOHpaMHla, KOHYC, NWIMHAp, Imap u cdepa. M3obpaxeHue
pocTpaHCTBEHHBIX (uryp. [IpuMepsl pa3BepTOK MHOTOTPAHHUKOB, ITWIMHIApPA U
konyca. Co3manue Mojelel MPOCTpaHCTBEHHBIX (uUryp (U3 Oymaru, mpOBOJIOKH,
MJIACTHJIMHA U JPYTHX MAaTePUATIOB).

[Tonstue obbema, eauHuUlbl U3MepeHus odbema. OOBEM MNPSIMOYTOJIHLHOTO
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napasuienenunesna, Kyoa.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS  MpOrpaMMbl  Y4eOHOTO  Kypca
"Marematuka'".

[IpeameTHbIE pe3ysbTaThl OCBOSHUSI MPOTPaMMbI YYeOHOTO Kypca K KOHILY
oOy4deHus B 5 Kiacce.

Yucna 1 BBIYUCICHUS.

Ilonumats u IMpaBHUJIBHO YHOTPGGHSITI) TCPMHUHLI, CBA3AHHBIC C HATYpPaJIbHBIMHA
qucCJIaMH, OOBIKHOBEHHBIMH 1 ACCATHYHBIMHU I[pO6$IMI/I.

CpaBHHMBaTh M YHOPSJAOYMBATh HATypajbHbIE YHWCIA, CpPABHUBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE TPOOH, JECATHUHBIE TPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMUCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €U YKMCJIOM M M300pa)kaTh HATypaJibHbIC YMCJIa TOYKAMU Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoimonaaTe  apudmMerhyeckue JACUCTBUS C  HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasX.

BoInonHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUN.
OKpyTysTh HATypaJbHBIE YHCTA.
Pemienune TekcTOBBIX 3a1ad.

Pemate TekcTOBBIE 3amauM apu(PMETHUUECKHM CIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOMKHBIX BAPUAHTOB.

Pemars 3aJlauM, COJACpKamuc 3aBUCHUMOCTH, CBA3BIBAIONINUC BCIMYUHBI:
CKOpPOCTb, BPCMs, paCCTOAHUC, I€CHA, KOJIMYCCTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKHUE 3alMCH, CXEMBbI, TAOJIHIIbI, 0003HAYEHUS IPU PELLICHUH
3ajad.

ITonp30BaThCs OCHOBHBIMH CAMHUIIaMH HN3MCPCHU: IOCHEI, MAacCCHlI,
pacCTosanusa, BPEMCHH, CKOPOCTH, BbIpaXKaTb OJHHM CAWHUIBLI BCIMYHWHBI 4YCPC3

JpyTHe.

N3Bnekars, aHamu3upoBaTh, OICHUBATH WH(OpMAIMIO, MPEJCTaBICHHYIO B
TabnuIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATH IPEICTABIICHHBIE JaHHBIE,
WCIOJIb30BaTh JaHHBIE IPU PELICHHUH 3a/1a4.

Harnsanast reomerpus.
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[Tonp30BaThCA r€OMETPUUECKUMU MOHSITUSIMU: TOUYKA, IpsiMasi, OTPE30K, JIyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIIUX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yrjaMu: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMArOHalb, C OKPY>XHOCTBIO:
paauyc, IuameTp, LEeHTp.

N300paxaTh H3ydyeHHBIE Te€OMETpUYeCKHue (GUTYpbl Ha HEITMHOBAHHON H
KJIETYaTON Oymare ¢ MOMOIIBIO IUPKYJIS U JIMHEUKH.

HaxoauTh JUIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPECHHEM C TIOMOIIBIO
JMHEHKH, CTPOUTH OTPE3KH 3aJIaHHOW JIMHBI, CTPOUTH OKPYXHOCTH 3aJaHHOTO
pamuyca.

Hcnonp30BaTh CBOKWCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBaJapaTa sl UX
IIOCTPOEHMSA, BEIYUCIICHUS IUIONIAAN U IIEPUMETPA.

Beruucnare nepumeTp W IUIOMIAAL KBaApara, MPSMOYTOJbHHKA, QUTYD,
COCTaBJICHHBIX U3 MPSIMOYTOJBHUKOB, B TOM YHuclie (Quryp, m3oOpakeHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKHUMH CAHMHHLIAMHN HU3MCPCHHUA JINHBI,
Iiomaan,; BbIpaXaTb OAHU CANHHUIBI BEINYHWHBI UCPC3 APYTUC.

Pacno3naBaTe nmapajuienenumnen, KyO, HCIONb30BaThb TEPMHUHOJIOTHUIO:
BepIIMHA, pebpo, TpaHb, U3MEPEHHs, HaXOAWTh H3MEPEHHS Napajulelenurne/a,
KyoOa.

Boluucnate 00beM KybOa, mapamienenunena Mo 3aJaHHbIM H3MEpPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00beMa.

Pemars HecnoxHbBIC 3aladyi Ha HU3MCPCHUC TI'COMCTPHUYCCKHUX BCIWYUH B
MMPAaKTHYCCKUX CUTyalluAX.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI Yy4eOHOTO Kypca K KOHILY
oOy4deHus B 6 Kiacce.

Yuciia ¥ BBIYUCIIEHUS.

3HaTh W MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMH BHJIAMH YHCEN U
crioco0aMu MX 3aMucH, IEPEXOAUTH (€CIIM 3TO BO3MOXKHO) OT OJJHOU (DOPMBI 3amucH
YHUCIIa K JPYTOU.
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CpaBHI/IBaTb H yrnopsaa0o4mBaTh LCJIbIC YHCIIA, OOBIKHOBEHHBIE U ACCATNYHBIC
I[pO6I/I, CpaBHUBATH YHUCJIAa OJHOT'O U PA3HBIX 3HAKOB.

BI)IIIOJ'IHHTL, coucTasd YCTHBIC MW IIMCBMCHHBIC IIPUCMEI, apI/I(bMeTI/ILIGCKI/Ie
I[CﬁCTBHH C HAaTypaJIbHbBIMH U ICJIIBIMU YHUCJIAMH, OOBIKHOBCHHBIMU H JACCATHYHBIMU
I[pO6SIMI/I, IMOJOKUTCIIBHBIMUA U OTPHUIATCIIbHBIMH YUCJIIAMU.

BBIYNCIATE 3HAYEHUS YUCIIOBBIX BBIPAKEHUH, BBIIIOIHATH IPUKHUIKY U OLIEHKY
pe3yJsibTaTa BbIUMCIEHHUM, BBIIOJIHATh IPEOOpPAa30BaHUsl YMCIOBBIX BBIPAKEHUI Ha
OCHOBE CBOMCTB apH(PMETHUECKUX ICHCTBUH.

COOTHOCHTB TOUYKY Ha KOOPAUHATHOU NPSMOM C COOTBETCTBYIOILIUM €1 YUCIOM
¥ U300paxkaTh YMCiia TOUKaMU Ha KOOPAUHATHOUN MPSIMOi1, HAXOUTh MOYJIb YHCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJBHOW CUCTEME KOOPJIMUHAT C KOOpJAMHATaAMU
3TOU TOYKHU.

OprTJ'IfITB OCJabIC 4YuCIa U ACCATHYHBIC I[pO6I/I, HaxoauThb HpI/I6J'H/I)KCHI/I$I
YHCCII.

Yuciossie u 6YKBCHHBIG BBIPAKCHU .

I[lonumats u y1'[0Tp€6JI5[TB TCPMHUHBI, CBA3aHHBIC C 3allMCBhIO CTCIICHHU 4YHCJIA,
HaXOOIUThb KBaJpaT H KY6 qHcCia, BBIYHUCIIATH 3HAYCHUSI YHNCIOBBIX BI)Ipa}KeHI/If/'I,
COACpKaIUX CTCIICHHU.

ITonp3oBaThCs IMpUu3HaKaM ACJIUMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC YU CJId Ha
IIPOCTBIC MHOKUTCIIH.

[Tonb30BaThCa MACIITAOOM, COCTABISATH IPOMOPLIMU U OTHOILICHHUS.

Ucnonb3oBaTh OyKBBI JJ1s1 0003HAYEHUS YMCEIT TIPU 3aMCU MAaTEMAaTHYECKUX
BBIPAKEHU, COCTABIIATh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXXEHHUM, OCYIIECTBISASI  HEOOXOAUMBIE TOJCTAHOBKH U
npeoOpa3oBaHuUsl.

HaxonnTe Hen3BECTHBI KOMIIOHEHT PABEHCTBA.
Pemenne TekcTOBBIX 3a7a4.
Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3aa9H ApU(PMETHUESCKUM CIIOCOOOM.

Pemarsn 3aJa4u, CBA3aHHBIC C OTHOIICHHUECM, ITPOIIOPIHHNOHAIIBHOCTBIO BCJIMYMH,
MMpoHCHTaMM, PCIIaTb TPU OCHOBHBIC 3a/la4X HA I[pO6I/I U IIPOLCHTHI.

Pemars 3aga4yr, COACpKAIIHNC 3aBHCHMOCTH, CBA3BIBAIOINHNC BCINYHWHLBI:
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CKOPOCTb, BpeMs, paccTosiHue, 1IEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTh, BpeMs, 00beMa padoThl, HUCHOJIb3Yd apudmeTHuecKue
NEUCTBUSI,  OIICHKY, MPUKHUIAKY, TI0JIb30BaThCA  CAMHUIIAMU  U3MEpPEHUs
COOTBETCTBYIOIIUX BETUYHH.

CocTtaBisaThb 6YKB€HHBIG BBIPAKCHUA 110 YCIIOBUIO 3a1a49HU.

W3Bnekate uH(OpMaIMIO, TMPEACTaBICHHYI0 B TaOiMIlaxX, Ha JUHEHHOM,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HHTEpPIPETUPOBATH MPE/ICTABICHHBIC
JIaHHBIE, UCTIOIB30BaTh JaHHBIE IIPU PEILICHUU 3a]1a4.

[IpencraBisaTs MHGOPMALIUIO C MOMOIIBIO TAOJHII, JIUHEHHOW U CTOJIOYATOM
JUarpaMM.

Harnsaanasa reomeTtpusi.

[IpuBoaUTs TpPHUMEPHI OOBEKTOB OKPYKAIOIIET0 MHUpa, UMEKIHX (Qopmy
U3YYEHHBIX T€OMETPUYECKHX IUIOCKHX WU MPOCTPAHCTBEHHBIX (QUIYp, IPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N300pakaTh C MOMOIIBIO ITUPKYJIS, THHEUKH, TPAHCTIOPTUPA HA HEJTMHOBAHHOU
W KJIeTdyaroil Oymare Wu3y4YeHHbIE IUIOCKHE TeoMeTpudeckue GUrypel u
KOH(DUTypaluu, CHMMETPUYHBIE (PUTYPBHI.

[Tonp3oBaThCs TCOMCTPHUYUCCKUMU ITIOHATHUAMU: PABCHCTBO (bI/Ipr, CUMMCTPHA,
HCII0JIB30BAaTh TCPMHWHOJIOTUIO, CBA3aHHYIO C CHMMCTpPIGﬁI OCb CUMMCTpPHH, LICHTP
CUMMCTpPHUHU.

HaxoauTe BeIMUMHBI yTII0B U3MEPEHNEM C MIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YTJIBI 33IaHHOM BEJIMYMHBI, NIOJIb30BATHCS NIPU PELIEHUU 3a4a4d IpagyCHOU MEpOU
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHINA U TYNION YTJIbI.

Bpruncnars mIMHY JIOMaHOM, IMEPUMETP MHOTOYTOJBHHKA, IOJIb30BATHCS
€AUHULIAMU U3MEPEHNUS JUTMHBI, BBIPAXKATh OJTHU €IMHULIBI U3MEPEHUS JJINHBI YEPE3

JpyTHE.

Haxonute, ucnonb3yst 4epTeKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH Ha KBaAPATHOU CETKE.

Boruucnsate  mimomans  GuUryp, COCTAaBJICHHBIX W3  MPSAMOYTOJIBHUKOB,
UCITOJIB30BaTh Pa30MEHNE Ha MPSIMOYTOIBHUKY, HA paBHBIC (PUTYpBHI, JOCTpauBaHUE
JI0 TIPSIMOYTOJIbHUKA, MOJIb30BATHCSA OCHOBHBIMH €MHULIAMA U3MEPEHUS IIOIIA/IH,
BBIPAXKATh OJHU €IUHUILIBI U3MEPEHUS TIOIAN Yepe3 APyrue.

Pacro3naBaTh Ha MOJENAX M M300paKEHUAX TUPAMHUIY, KOHYC, HHUIUHID,
MCIIOJI30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, I'paHb, OCHOBAHHUE, Pa3BEPTKaA.
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N306paxaTh Ha KJIeT4aTOi Oymare mpsiMOYTOJIbHBIN Mapaienenumnes,.

Beraucnate 00nem IMPAMOYTOJIBHOT'O ITapaJIICIICIIMIICIA, KY68,, ITOJIBb30BATbLCA

OCHOBHBIMHU CAMHUIOAMHU U3MCPCHHA oOBeMa.

Pemars HecnoxHbIE 3aa4Yd Ha HaAXOXIACHUC TI'COMCTPHUYCCKHX BCIWYHUH B
MMPAKTHYCCKUX CUTYalHAX.

TemaTnveckoe MJIAHMPOBAHUE

5-i1 Kacc
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (uudposbie)
n/n |PA3ACIOB - TEM Konrpoubhbie | [IpakTHYECKHE | ogpazoBaTe LHbIC
NMPOrpamMMbI Bcero P
porp padoThI padoThI pecypebl
HarypainbHble gmca. https://www.yaklass.ru/
1 HerictBus |43 1
HATypaJIbHBIMU
YUCITaMH
HarnsinHas https://www.yaklass.ru/
2 reomerpust. Jluaum | 12 2
HAa TIOCKOCTH
OOBIKHOBEHHBIE https://www.yaklass.ru/
3 48 1
npobu
HarnsinHas https://www.yaklass.ru/
4 FEOMETpHUSL. 10 1
MHOroyrojabHuKu
5 Hecsatuunbie qpodu | 38 1 https://www.yaklass.ru/
Harnsnnas https://www.yaklass.ru/
6 reomerpusd. Tena wu 9 1
buryps B
MIPOCTPAHCTBE
[ToBTOpEHUe " https://www.yaklass.ru/
7 10 1
000011eHIe
OBIIEE KOJIMYECTBO
YACOB o (170 (4 4
[TPOTPAMME
6-i1 kiacc
Ne |Hanmenoamme |IKOTHYECTBO YacoB nexcrponmbe
N/T | pa3iesoB W TeM | Beerg | Kontpoabhsie |IpakTnueckne (unpoBbIe)
porpamMmbel padoThI padoThI
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https://www.yaklass.ru/

o0pa3oBaTte/ibHbIE
pecypchl

HarypanbHbie https://www.yaklass.ru/

qucia

30 1

Harnsaauas https://www.yaklass.ru/
reOMETPHSL.
IIpsimMblie Ha
IIJIOCKOCTH

3 | dpobu 32 1 1 https://www.yaklass.ru/

Harnsannas https://www.yaklass.ru/
4 | reometpus. 6 1
Cummerpus

Bripakenus c https://www.yaklass.ru/

OykBamu

Harsinaas https://www.yaklass.ru/
6 reoMeTpu. 1 4 1 1
durypsl Ha
ITIJIOCKOCTHU

ITonoxurenpHbIE https://www.yaklass.ru/
7 u orpuuareiabHeie | 40 1
yucia

[pencraBnenue https://www.yaklass.ru/

JaHHBIX

Harnsanas https://www.yaklass.ru/
reoMeTpusl.
Ourypsl B
MIPOCTPAHCTBE

[ToBTOpEHue, https://www.yaklass.ru/
10 |o06oOmenHue, 20 1

cucreMaTrmusanuia

OBLLEE
KOJIMUECTBO
YACOB 1§00}
[IPOTPAMME

170 |5 5

3.4.2 Pabouas nporpamma y4e0HOro kypca "Agareopa'" B 7 - 9 kiaccax
(maJjiee cOOTBETCTBEHHO - MporpaMma y4eOHOro Kypca '""Axareopa', y4eOHblit
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KYpC).
[TosscHUTEILHAS 3aUCKA.

Anrebpa sBiSeTCS OIHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3zoBaHMs: OHA 00ECTIEYUBACT U3YUCHUE JPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAUMO JUIs
IPOIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kM3HU. PazButue y oOyyaromumxcs
HAYYHBIX NPEACTABICHUA O TMPOMCXOXKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIHUPOBAHMS B HAYYHOM
MIO3HAHWU U B TIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
Y KQ4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aIallTAllAd B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenue anrebOpbl obOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICUCTBHSL M BBIBOJHI,
dopmynupoBath yTBepkaeHHsI. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYalOUINXCS: OHU HCIONB3YIOT JCIyKTHBHBIE W
VUHIYKTHUBHBIE PACCYXACHUS, 0000IIEHNE U KOHKPETH3AIHI0, abCTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  TpeAronaraeT  3HAYUTEIbHBIE  00beM
CaMOCTOSITENIbHOW  JEATEIBHOCTH OOYYalOMIUXCs, MOITOMY CaMOCTOSITEIIbHOE
pelleHue 3a1a4 SBJSIeTCS pealn3anueii 1eITeIbHOCTHOTO MIPUHITUIA 00yUeHUs.

B crpykrype nporpammsl yueOHOro Kypca "Anredpa’ njs OCHOBHOrO 0OLIEro
0o0pa30BaHHsl OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOJINYECKHE JTUHUU:
"Uucna wu Bbluucinenus', "AnreOpanueckue BblpaxkeHuA", "YpaBHEHHS WU
HepaBeHcTBa", "OyHkunn". Kaxkaas u3 3TUX COIEpKATENbHO-METOANYECKUX JTUHHUIN
pa3BUBAETCA HAa NPOTSHKEHUU TpeX JeT HU3Y4YeHUs Kypca, B3aUMOJEHCTBYS C
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
MPUXOJIUTCS JIOTUYECKU PaCCyk AaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CcBS3M ¢ 3TUM B mporpammy ydeOHOro Kypca "AnreOpa" BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTABIEHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHMBEpPCaJbHOIO MaTeMaTthueckoro s3bika. CoaepxkaTeabHOM U
CTPYKTYpPHOU OCOOCHHOCTHIO y4yeOHOro kypca "AnreOpa" sBusercs €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxkanue nuHMM "Yuclia HW  BBIYMCIEHHUS CIYXKAT OCHOBOM ISt
JaTbHEUIIIET0 U3YYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYUYAIOITUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMHUPOBAHUIO YMEHUS TTOJIH30BAThCS aITOPUTMAMHU, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OOWIEro 0O0pa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HPPaAlUOHAJIBHBIMU YHCJIaMH, (OPMHUPOBAHUEM
MPEJICTaBJACHUM O IEMCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOCHHUS YUCIIOBOU JTUHUM
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OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Conepxanue ABYX anreOpandecKux JUHUM - "AlredOpandeckue BeIpaxeHus" u
"VpaBHeHUS U HepaBEHCTBA" CHOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOIIMXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TPOLECCOB W  SIBJICHUM
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOIAT TaKkKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJISI OCBOSHHUS Kypca
nHOOpPMATUKA, ¥  OBJIAJICHWEC HAaBbIKAMHU  JICIYKTUBHBIX  PaCCYKICHUHU.
[IpeoOpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxanue QyHKIIMOHATBLHO-TpaUUECKON JIMHUK HAIIEJIEHO HA MOTYYEHUE
OOy4YarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJEIH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmrectBe. M3yueHue maTepuaa cnocoOCTBYET pa3BUTHIO y O0YHAIOITUXCSl YMEHUS
UCIIOJIb30BaTh PA3JMYHbIE BBIPA3UTENIbHBIC CPEICTBA S3bIKA MATEMaTUKH -
CIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy TmiaHy B 7 - 9 Kiaccax u3ydaercss y4uyeOHBIH Kypce
"Anre6pa", KOTOpbIA BKJIIOYAET CIICAYIOIIME OCHOBHBIC Pa3feiibl COJECPIKAHUS:
"Uucna wu Bbluucinenus', "AnreOpanueckue BblpaxkeHuA", "YpaBHEHHS WU
HepaBeHcTBa", "OyHKun".

OO6ee yKciio 4acoB AJig U3ydeHus yueOHoro kypca "Anredpa", - 306 yacos: B
7 xnacce - 102 gaca (3 yaca B Heento), B 8 kiacce - 102 yaca (3 yaca B HEen0), B
9 xiacce - 102 gaca (3 yaca B HEJIEINIO).

Conep:xanue o0yuenusi B 7 Kjacce.
Yucia v BEIYUCIIEHUS.

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEX0J OT OAHOW (OPMBI 3aIKCU
npobeit k apyroil. IloHaTwe palyMoOHAIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE,
YHOPSAIOYMBAHUE  PAIMOHANBHBIX  4uceld. ApudmMernueckue JeHCTBUS C
parMoHAIbHBIMU YWCIaMu. PerieHue 3aiay M3 peajbHOM MPaKTUKU HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJlbHbIM TIOKa3aTelieM: OIpenaesieHne, IpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE ONpe/eNeHus, 3auch 00nbIInX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
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IMPOUCHTHI, pPCHICHUC 3a/1a4 U3 peanLHoﬁ IMPaKTHKH.

HpI/IMeHeHI/IG IIPU3HAKOB JACINMOCTH, Pa3JaT0KCHUC Ha MHOXHTCJIN
HaTypaJIbHBIX YUCCII.

PeanbHbie 3aBUCUMOCTH, B TOM quCJc ImpsaMast )41 06paTHa;1
IMPOMOPHUOHAIIBHOCTH.

AnreOpandecKkue BhIPKEHHUS.

IIlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHMS C NIEpeMEHHON. [onmycTrmslie
3HA4YECHUSA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEeHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEJEHUH, IPAaBUJIa PACKPBITHS CKOOOK U MTPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM IOKA3aTEIIEM.

OI[HO‘-IJ'IeHBI 1 MHoroujeHnl. CTeneHb MHOTOUICHA. CJ'IO)KCHI/Ie, BbBIYHMTAHUC,
YMHOKCHHUC MHOT'O4YJICHOB. (DOpMy.TIBI COKPAIICHHOI'O YMHOKCHH:A: KBAAPAT CYMMBbI
H KBaJpatT pasHOCTH. (DOpMYJIa Pa3HOCTH KBaApPaTOB. PaznoxxeHre MHOTO4JI€HOB Ha
MHOXHNTCIIN.

ypaBHCHI/IH N HCPABCHCTBA.

VYpaBHeHue, KOpEHb YpaBHEHHMs, NpaBWiIa NPeoOpa3oBaHUs YpaBHEHMS,
PaBHOCWJIBHOCTh YPaBHEHU.

JIluHeHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YMCJIO KOPHEN JIMHEWHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUI. COCTABIICHHE YPABHEHU IO YCIIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

JIuneitHOe ypaBHEHUE C ByMs MEPEMEHHBIMU U ero rpapuk. Cucrtema AByX
JMHEWHBIX YPAaBHEHHU C ABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHECHUM.

OyHKINH.

Koopannara Touku Ha npsMon. YuciaoBble TpOMEXYTKH. PaccTosHue Mexnmy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsmoyrosibHas cucteMa KoopAauHat, ocu OX u Oy Alcuucca 1 opavHaTa
TOYKH Ha KOOPJIMHATHON TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenue rpadukoB peanbHbIX 3aBUcUuMOcTel. [lonsitue pynkiuu. I'paduk pyHkiumn.
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CaoiictBa dynkuuii. JIuneitHas GpyHkims, ee rpaguk. [paduk dynxmun Y = | X|
. I'padmyeckoe pelnieHne IMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHIA.

Conepxanue 00yueHus B 8 Kiacce.
Ywucna ¥ BEIYUCIICHUS.

KBanpatuslii kopeHb u3 uwncia. lloHarue o0 wuppanuoHAILHOM YHCIIE.
JlecsiTuuHble TPUONIMKEHUST UPPALMOHAIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPEOOPA30BAHUIO YUCIIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [IefiCTBUTEIBHBIEC YNCIA.

CreneHb ¢ LIETBIM MOKa3aTeIeM U ee cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.
AnreOpandeckue BhIPAKEHHUS.
KBagpatHblit TpexuiieH, pa3ioKeHue KBaAPaTHOTO TPEXWICHA HA MHOXKHUTEIIH.

AnreOpanveckass JpoOb. (OCHOBHOE CBOWCTBO anreOpandeckoil Apoou.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
ParmonansHbie BEIpKEHUS U UX TpeoOpa3oBaHUeE.

YpaBHEHUS 1 HEPABEHCTBA.

KBagparHoe ypaBHeHue, (GopMysa KOpHEN KBaJpaTHOTO ypaBHeHUs. TeopeMa
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpIIpETAIS YpaBHEHUN C JABYMS IEPEMEHHBIMU M CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIIocoOoM.

YucoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEHCTBO ¢ OJIHOM NMEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIUH.

[Tonsitue pynkunn. O61acTh ONPEACIICHUS U MHOXECTBO 3HaYEHUN (QYHKIUH.
CrnocoObl 3aanust QyHKIHIA.

I'padux Pynknuu. UYrenue cBoilcTB (pyHkMM mo ee rpaduky. ITpumepst
rpadukoB GyHKIHMA, OTPaXKaIOIIKUX PeabHbIE MPOIECCHI.
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D HKIONHN OIIMChIBAKOIIIUE IIPAMYIO H» O>§ ATHYI0 IIpO IHOHAI €
3aBUCUMOCTH, UX Tpaduku. DOyHKIUU : : :
['paduyeckoe pernieHre ypaBHEHHN U CUCTEM YPaBHECHHIA.

Conepxanue o0yueHus B 9 kiacce.
Yuca 1 BEIYUCIICHUS.

ParnmonanpHbie 4KCIa, UPpAlMOHAIIBHBIC YMCIIa, KOHECYHBbIE M OCCKOHECUHBIE
JeCATHUYHBIC APOOH. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIC JCCATUYHBIE ApOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JCHCTBUTENBHBIX YHCEN, apuPMEeTHUecKue JeHCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXalOLIEr0o MUpa, JJIATEIBHOCTh IMPOLIECCOB B
OKpPYXaOIEM MHUPE.

[TpubnmxeHHOE 3HAYEHUE BEIMYHMHBI, TOUHOCTh MpUOInxKeHus. OKpyriieHue
yucen. [Ipuknaka u olieHKa pe3yabTaTOB BHIYUCICHUMN.

YpaBHEHUS U HEPABEHCTBA.
JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanmpatHoe ypaBHeHue. PenieHne ypaBHEHUI, CBOIAIIMXCA K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHust ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne apoOGHO-panmoHaNIbHBIX YpaBHEHMI. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ IByMs NEpeMEHHbIMH M ero rpaduk. Pemienue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO M3 KOTOpBIX JIMHEWHOe, a Jpyroe - BTOpod creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.
HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOW NEpPEMEHHOM. PemeHuwe cucrem
JVHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBaapatHele HepaBeHCTBaA.
['padrueckass wHTEpmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.
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QOyHKIUH.

KBagpatuunas ¢ynkius, ee rpaduxk u cpoiictBa. [lapabona, xoopAauHaATHI
BEPIIMHBI 1apadoJIbl, 0Cb CUMMETPUH MMAPaOOJIBI.

_ _ K 3
Ipaduxu pynkumit: Y = kX, y = kX"'b, y = o y =Xy =+x,
Y = |X|, u ux coiicraa.
YucnoBsle MOCIEN0BATENLHOCTH M IPOTPECCHUH.

[TonaTue 4YKCIOBON IOCIENOBATEILHOCTH. 3aJlaHuEe II0CIIeI0BATEILHOCTH
peKkyppeHTHO popMyoit u hopMysol n-ro wieHa.

Apudmernueckas u reomerpuueckas mporpeccur. dopmynbl n-ro uieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakeHne uineHOB apu(pMETUYECKOH U TEOMETPUUYECKON MpPOrpeccHii
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI1oXHBIE IPOLICHTBI.

[IpeameTHBIE PE3yNbTATHl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca "Anredpa'.

146.5.5.1. [IpeameTHbIEC pe3yabTaThl OCBOEHUS MPOTPaMMBbI y4EOHOTO Kypca K
KOHIly 0Oy4eHHusl B 7 KJlacce.

Yucia ¥ BbIYUCIIEHUS.

BBIHOJIHHTB, coucTasd YCTHBIC MW IMHNCBMCHHBLIC IIPHUCMBI, apI/I(l)MCTI/I‘IeCKI/Ie
I[CﬁCTBHH C pallMOHAJIbHBIMH Y CJIaMU.

HaxoauTh 3Ha4YeHWS YHUCIOBBIX BBIPAXXEHUM, MPUMEHSATH Pa3HOOOpa3HbIE
CrocOOBI M MPUEMbI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUM, COJEpIKAIINX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTs OT OmHOM (OPMBI 3alUCH YKCENl K Apyrou (mpeoOpa3oBLIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO ACCATUYHYIO IPOOH).

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIC YUCIA.
OKpyrJsTh yncna.

BpINOMHATE NPUKUAKY U OLEHKY PE3YyJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAYKECHUW. BBIMOIHATE AEUCTBUS CO CTENEHSMHU C HATypaJbHBIMU
IIOKa3aTeJISIMHU.
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[IprMeHATh NpU3HAKU JETUMOCTH, PA3JIOKEHHE HA MHOKHUTEIIN HATyPAJIbHBIX
qucel.

Pemars IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/a4i, CBA3dHHBIC C OTHOIICHUCM
BCJIMYUH, IIPOIIOPHUOHAJIBHOCTBIO BCIWYHH, IIPOOCHTAMH, HWHTCPIIPCTUPOBATDH
PE3YIIbTAaThl PCHICHUA 3aaa4 € YUCTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMM
pacCMaTpUBACMBIX OOBEKTOB.

AnreOpandeckue BhIPAKEHHUS.

Hcnonb30Bath anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPQKEHUN NPHU 3aJaHHBIX 3HAYECHUSX
IIEPEMEHHBIX.

BrinonHaTh TpeoOpa3zoBaHus 1EI0I0 BBIPAKEHUSI B MHOTOWIEH NPUBEICHUEM
MOI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BpINOMHAT YMHOKEHME OJHOWIEHA HAa MHOTOYJIEH M MHOIOYJIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh PA3JIOKEHHE MHOTOWICHOB HAa MHOXHUTEINW C TOMOILBIO
BBIHECEHUS 32 CKOOKHM OOIIIEro MHOXKHUTEJS, TPYIIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS.

HpI/IMGHHTB npeo6pasoBaHH;1 MHOT'OYICHOB JIA PCIICHUA PA3JIMYHBIX 3a1a4 U3
MAaTEMAaTUKH, CMCIKHBIX IIPCAMCTOB, U3 peaHBHOﬁ IMPAKTUKH.

Hcrmonp30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMH TOKAa3aTeIIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHEHUS 1 HEPABEHCTBA.

Pemare nuHelHbIE ypaBHEHUs C OJHOW NEPEMEHHOW, NMPUMEHSS IpaBUJIa
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIIBHOMY emy. IIpoBepsaTs, sABisercs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensaTs rpaduueckre METObI IPHU PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TogOupaTe mpuMepbl Tap YHUCEN, SBISIOMIUXCS PEIICHUEM JMHEWHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM TIJIOCKOCTU TpauK JUHEHHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMHU, MOJIB3YICh TPa(QUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.
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Pemats cucTemMbl IByX JIMHEVHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMH, B TOM
quciie rpadu4ecKu.

CocTaBnsAiTh W pemaTh JHUHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUH MO yCIOBUIO 337a4i, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIWY.

N300paxaTh Ha KOOPJAUHATHOHN MPSIMOW TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aMCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTtMeyaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpPJIUHATaM,
CTPOMTH IpadyKN THHEHHBIX GyHKIHMA. CTpouTh rpaduk pyHKImn Y = | ],
OnuceiBaTh € TOMOINIBIO (DYHKIMA W3BECTHBIC 3aBUCHMOCTH MEXIY

BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00bEM PabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU IO 3HAYEHHIO €€ apTryMeHTa.

[Tonumats Tpaduyeckuii cnocoO MpeACTaBICHUS M aHaiIu3a UHGPOpPMAIUU,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIKIO U3 IPadUKOB peajbHbBIX MPOIECCOB
Y 3aBUCHMOCTEM.

[IpeameTHbIe pe3yNabTaThl OCBOCHHS MPOTPAMMbI Y4€OHOTO Kypca K KOHILY
oOy4deHus B 8 Kiacce.

Yucia v BEIYUCIIEHUS.

Hcnonb30BaTh HayallbHBIE NPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYUCIICHUHN, U300pakaTh IEWCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumMeHATh mMOHATHE apU(METHUUECKOrOo KBAApPaTHOrO KOPHSA, HaXOIWUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcronp30BaTh 3amucu OOJBITUX M MaJbIX YHCEN C IMMOMOIIBI0 JIECSITHYHBIX
npoOeit u creneneit yucia 10.

AnreOpanyeckue BbIPAKEHHUS.

HpI/IMCHHTI) IHOHATHUC CTCIICHHM C LCJIIBIM II0OKA3aTCJICM, BbIIIOJIHATD
29



npeoOpa30BaHus BRIPAXKECHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTeJIeM.

BeimonssaTe TOXICCTBCHHLBIC Hpeo6pa30BaHI/m paduOHAJIbHBIX BI)Ipa}KeHI/Iﬁ Ha
OCHOBC IIpaBUJI HCﬁCTBHﬁ HaJ MHOI'O4JICHaAMH U aJ'II‘e6paI/III€CKI/IMI/I I[pO6$IMI/I.

PaCKJ'IaI[LIBaTB KBa,HpaTHLIﬁ TPCXYICH HA MHOKUTCIIN.

[IpumensaTs mpeoOpa3zoBaHus BBIPAKEHUN JJI PEIICHUs Pa3IUYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

ypaBHCHPI}I N HCPABCHCTBA.

Pemare nuHelHbIE, KBaIpaTHbIE YPABHEHHMS W PALHOHAJIBHBIC YPAaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBoauTE MpOCTENUIINE UCCIAECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCKUX NPECTaBICHUN (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKM 3aJaud K €€ airedpandecKoi
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJTYYEHHBIN PE3YIIbTAaT.

HpI/IMGH}ITB CBOMCTBA YHUCJIOBBIX HCPABCHCTB AJIAA CPpaBHCHUA, OOCHKH, pCIIATh
JIMHCHHBIC HCPaBCHCTBA C OHHOﬁ HepeMeHHOﬁ N UX CUCTCMBbI, JaBaTb I‘pa(bI/I“IeCKYI-O
HIITIOCTPANIO MHOKCCTBA pemeHHﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

OyHKINH.

[ToHumMaTh ¥ UCMOJIB30BaTh (PYHKIIMOHAJIbHBIE MOHATUSA U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

K 2 3 _
y = < y =X,y =X, y:\/;, y = |X, OIMCHIBATh CBOWMCTBA

YUCI0BOM (DYHKIMU 1O ee Tpaduky.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yuciia ¥ BEIYUCIIEHUS.

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPAllMOHATIBHBIE YHCIIA.
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BrinoaasaTe apI/ICbMeTI/I‘-IeCKI/Ie I[GﬁCTBHH C pallMOHAJIbHBIMU YUCJIaAMH, COYCTasd
YCTHBIC M IMHCHbMCHHBIC IMPHUEMBI, BLIIIOJIHATL BBIYHMCICHHA C HPpalMOHAIIbHBIMU
qHuCJIaMHU.

HaXO,Z[I/ITB 3HAUCHHUS CTEIICHEH C OCJIBIMHA IIOKA3aTCIIIMU 1 KOpHeﬁ, BBIYUCJLITH
3Ha4YCHHA YN CJIIOBBIX BBIp&)KGHHfI.

OprrJISITI) ,ZIGI\/'ICTBI/ITGJH)HLIG 4qucCiida, BBIIIOJIHAThL IPUKHUAKY PC3yJibTaTa
BBIQHCHGHHﬁ, OICHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ.

YpaBHEHUS 1 HEPABEHCTBA.

PeraTe TMHEHbBIE M KBAaJIpaTHbIE YPABHEHMSI, YPABHEHUS, CBOAAILNUECS K HUM,
pocTelIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemare cuctemMbl IBYX JIMHEWHBIX YPAaBHEHUW C JIBYMS IIEPEMEHHBIMUA M
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABISAETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 3ajauM  anreOpanyeckKuM CIIOCOOOM C  MOMOIIbIO
COCTABJICHUSI YPAaBHEHUS WU CUCTEMBI IBYX YPaBHEHUM C ABYMs IEPEMEHHBIMHU.

[TpoBOINUTH MPOCTEHIIIME UCCICAOBAHMS YPAaBHCHUI U CHCTEM ypaBHCHHH, B
TOM YHCJIC C IPUMEHECHUEM TpadUUeCKHX MpeICcTaBlIeHN (YCTaHaBIIMBAaTh, UMEET
JU ypaBHCHUE WM CHUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJIbKO, U
npouee).

Pemarsr nuHeElHBIC HCPABCHCTBA, KBAaAPATHBIC HCPABCHCTBA, 1/1306pa>1<aTI>
PCIICHUC HCPABCHCTB HaA YHUCIIOBOM HpHMOﬁ, 3allUChIBATh PCIICHUC C ITOMOIIBIO
CHMBOJIOB.

Pemars cucTembl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHWE CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM NIPSMOM, 3aIIMCBHIBATh PENIEHUE C IOMOIIBI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNH PA3JIMYHBIX 33/1a4.
OyHKIUH.

Pacnio3naBate (QyHKIIMM U3y4eHHBIX BUAOB. [lOKa3bpiBaTh CXeMaTUYECKU
pacmnoioKeHNe Ha KOOPAMHATHON MJIOCKOCTH rpadukoB (PyHKITUI BUA:

y:kX,y:kX-i—b,y:hiy:ax2+bx+c’y:x3’y:\/;’
X

Y = |X| 5 saBucumoctn or 3mauenmit K03((PUIIMEHTOB, ONMHUCHIBATH CBONCTBA
GyHKUIHHA.
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CrtpoutTh M H300paXkaTh CXEMaTHYECKH TIpaduKu KBaJApaTUUHBIX (YHKIUH,
OIMCBIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX rpaduKam.

Pacnio3naBaTh kBajipaTHuHyI0 (QYHKIHIO MO (OpMysie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peabHOM )KU3HU, GUBUKHU, TEOMETPHH.

Yucnosbie IMOCJICAOBATCIIBHOCTHU U ITPOTIPCCCUMH.

Pacnio3naBaTh apu(pMETHUYECKYIO U TEOMETPUUECKYIO TPOTPECCUU TPU PA3HBIX
criocobax 3aaHusl.

BbIMONMHATE  BBIYUCIIEHHS C  HCIOJb30BaHHEM (GOpMyl N-ro  dYieHa
apu(MeTHYeCKON U TeOMETPUUECKOI MPOTrPeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh WIEHBI IMOCJIEI0BATEIBHOCTH TOYKAMU HAa KOOPAWHATHOM
IUIOCKOCTH.

Pemate 3amauyu, CBs3aHHBIE C YUCJIOBBIMU IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).

TemaTnveckoe MNJIAHMPOBAHUE

7-i Kj1ace
KoumnuecTBo yacos DJIEeKTPOHHbBIE
HaumenoBanue
Ne a31e.10 o (un¢posbie)
/i E I; “DTM';T M Beero | KOHTPOILHBIE | TIDAKTHYECKHE | oGpazoBaTenbHbIe
porpa paboThbI paboThbI pecypeb
Yucna u https://www.yaklass.ru/
1 BBIYUCICHUS. 25 1
PanmonansHbIe
yucna
5 AunreGpanueckue 7 1 https://www.yaklass.ru/
BBIpa)KEHUS
3 VYpaBHeHUsT — H 20 1 https://www.yaklass.ru/
HEPaBEHCTBA
Koopaunater u https://www.yaklass.ru/
4 | rpaduku. 24 1
DyHKIMHU
[ToBTOpenue u https://www.yaklass.ru/
5 6 1
000011IeHNE
OBUIEE
KOJIMYECTBO 10215 g
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YACOB
I[TPOIT'PAMME

110

8 kiaacce

n

HauMenoBanue

KoanuecTBo 4acoB

pa3aesioB U TeM
NPOrpamMmbl

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Yucna u
BBIYHCIICHUS.
KBagparusie
KOPHHU

15

https://www.yaklass.ru/

Ywucna u
BBIYMCIIEHHUS.
CreneHb c
LIEJIBIM
IOKa3aTelIeM

https://www.yaklass.ru/

AnreOpaundeckue
BBIPAYKECHHUSI.
KBanpatublii
TpexuwieH

https://www.yaklass.ru/

AnreOpandeckue
BBIPKEHUSI.
Anrebpanyeckas
IpoOb

15

https://www.yaklass.ru/

YpaBHeHust u
HEPAaBEHCTBA.
KBagparusle
YpaBHEHUS

15

https://www.yaklass.ru/

YpaBHeHUs "
HEpaBEHCTBA.
Cucremsl
YpaBHEHUU

13

https://www.yaklass.ru/

YpaBHeHUs "
HEPaBEHCTBA.
Hepasencrta

12

https://www.yaklass.ru/

DOyHKIWH.
OcHoBHBIE
HOHATUS

https://www.yaklass.ru/

OyHKIUN.
Yucnossie

byHKIIUN

https://www.yaklass.ru/
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10 [ToBropenne wu 6 1 https://www.yaklass.ru/
00001IeHNE
OBILEE
KOJIMYECTBO
YACOB 5[0 10215 0
[MPOTPAMME
9-ii knace
HanMCHOBARME KosaunuyectBo 4yacos JIeKTPOHHBIE
Ne (undposbie)
pa3ieoB H TeM
n/n IporpaMmMb1 o0pa3oBaTe/bHbIE
Beero KonTpoasbnbie | [IpakTuyeckue pecypee!
padoThI padoThI
Yucna u https://www.yaklass.ru/
BBIYUCICHUS.
1 . 9
JleiicTBUTENbHBIC
yucia
YpaBHeHuUs " https://www.yaklass.ru/
o |HepaBeHCTBA. 114 1
YpaBHeHUsI ¢ OAHOMN
NepeMeHHON
YpaBHeHuUs " https://www.yaklass.ru/
3 | HepaBeHCTBA. 14 1
Cuctembl ypaBHEHUI
YpaBHeHuUs " https://www.yaklass.ru/
4 | HepaBeHCTBa. 16 1
HepasencrBa
5 | ®yskuun 16 1 https://www.yaklass.ru/
5 Yucnossre 15 1 https://www.yaklass.ru/
10CJIEeI0BATEIbHOCTH
[ToBTOpEHUe, https://www.yaklass.ru/
7 o0o01enue, 18 1
cucTeMaTH3anus
3HAHUM
OBLIEE KOJIMYECTBO
YACOB o102 |6
[MPOTPAMME
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PabGouas mporpamma yuyeOHoro kypca '"'I'eomerpus" B 7 - 9 kiaccax (najee
COOTBETCTBEHHO - MporpamMmma y4e0Horo kypca '"'I'eomerpust'', yaeOHbIH KYpC).

[losicHuTEeIbHAS 3alKCKA.

['eomeTpusi Kak OJWMH U3 OCHOBHBIX pa3/IesiOB IIKOJIBHOM MaTeMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOIIEHWH M B3aMMHOE pAaCIOJIOKCHHE, ONHUPAeTCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o01ero 00pazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHbBIC PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccyxaeHus "OT NOPOTUBHOTO", OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

[lenbto M3yUeHHUs] TEOMETPUU SABJISIETCA MCIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINUXCS B
peanbHOM  ku3HU.  OOydamMiics  JOIDKEH  HAyYUThCS  ONPEAeIsTb
r€OMETPUYECKYIO0 (UTYpYy, OIMHUCHIBATH CJIOBAMH YEPTEK WU PUCYHOK, HAWUTHU
IJIOMAAh  3€MEJBbHOTO  y4acTKa,  pacCuyuTaTh  HEOOXOJIUMYIO0  JIIMHY
OIITOBOJIOKOHHOT'O Kabesis uiu TpeOyembie pa3Mephl rapaxka ajisi aeromoousis. [pu
pelIeHUN 3aJlad  TMPAKTUYECKOTO XapakTepa OOydYalomMiCs YYUTCS CTPOUTH
MaTEMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD MMOJYUYECHHBIN pe3yJibTar.

BaxxHO mOIYEpKUBATH CBSI3U T€OMETPUU C IPYTUMH YYEOHBIMU MPEIMETaMH,
MOTHUBUPOBATh MCIOJb30BaTh OMPEIECICHUSI T€OMETPUUYECKUX (UTYp U TMOHSTHUH,
JEMOHCTPUPOBATh MPUMEHEHHUE MOJTYYEHHBIX YMEHHH B (PU3MKE M TEXHUKE. DTU
CBA3M Hauboznee spko BHIHBI B Temax '"Bektopsl", "TpuroHomerpuueckue
cootHomenus", "Meton koopauHat" u "Teopema I[udaropa”.

VYuebnbiit kypc "['eomeTpus" BKJIIOUYAET CIEAYIOIMIME OCHOBHBIC pa3JIelibl
conepxkanusi: "l'eomerpuueckue ¢Gurypsl u  ux cBoiictBa", "U3mepenue
reoOMEeTPUYECKUX BeJInunH", "JIeKapTOBbl KOOPJAMHATHI Ha TI0ckocTH", "BekTopsl",
" JIBmwxkenus mockoct", "[IpeobpazoBanus momoous".

O6miee uncio yacoB i u3ydeHus yaeonoro kypca "['eomerpus”, - 204 yaca:
B 7 Kjacce - 68 yacoB (2 yaca B HeZIelN0), B 8 Kiacce - 68 yacoB (2 yaca B HE/IEIIO),
B 9 kiacce - 68 JacoB (2 yaca B HEJIEIO).

Conep:xanue o0yueHusi B 7 Kjacce.

HauvanbHble nonsaTus reomerpun. Touka, npsimMasi, OTPE30K, Jdyd. Yroia. Buuasl
yriioB. BeprtukaneHble U CMeXHbIe yIubl. buccekrpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. 1apannensHOCTh U epIeHAUKYISIPHOCTD MPSIMBbIX.
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Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OceBO cuMmMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXKAIOILIEM MHUpE.

OcCHOBHBIE TOCTPOCHHUS C TOMOUIBIO IUPKYJIS W JHHEWKU. TpeyronbHUK.
BricoTa, Meninana, GuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBI W PaBHOCTOPOHHHMHM  TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CaoiicTBa U IpU3HAKKU PaBHOOEIPEHHOTO TpeyroibHUKa. [I[pr3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U NpHU3HAKH NapaJUIEIbHBIX NpAMbIX. CyMMa yIioB TPEYroJbHHUKA.
Buentnue yribl TpeyroibHUKa.

[IpsamoyrosbHblii  TpeyroJbHUK. CBOWCTBO MEIHWAHBI MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEACHHOMN K TUIOTEeHY3€E. [[pu3Haky paBeHCTBaA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJINHE
JIOMaHOW, TeopemMa O OoJblieM yrie W OOJbIIeil CTOPOHE TPEyroabHUKA.
[lepneHaAMKYIISIp ¥ HAKJIOHHAS.

I'eomeTpuueckoe Mecto TO4YeK. buccekrpuca yriia W CEpEeOUHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK FTEOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb U Kpyr, XopAa M JAWamMeTp, HX cBoicTBa. BzaumHoe
pacIoNoKEHUE OKPYXKHOCTU M mpsiMoi. KacarenbHas U cekymas K OKpPY>KHOCTH.
OKpyXHOCTb, BIHUCaHHas B yroj. BrnucaHHas W oOmnucaHHas OKPY>XHOCTH
TPEYroJIbHUKA.

Conepxanue o0yueHus B 8 Kiacce.

Yetpipexyronpauku. [lapamnenorpaMm, €ro npu3Haku U CBOMCTBA. YacTHBIE
cllyyau MapajijiesiorpaMMoB (NMPSMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenuss meauansl. lleHTpansHas cummerpus. Teopema @Parneca u
TeopeMa O NPONOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[Togo6ue TpeyronpaukoB, kKodddumment mogodus. IlpuzHaku mnomoOus
TpPEYroJbHUKOB. [IpuMeHeHne moqooust mpy pelieHny MPaKTUYECKUX 3a/1a4.
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CpoiictBa Twiomaae reomerpudeckux ¢uryp. Dopmynsl g wIomIaan
TpEeyrojbpbHHUKa, TapaernorpaMMa, pomOa u Tpamneruu. OTHOIICHHE TIIIOMAaeH
oA0OHBIX GUTYP.

Brruncnenue miomaaeld TpeyroJibHUKOB M MHOTOYTOJBHUKOB Ha KIIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHMHYC, TaHF€HC OCTPOrO YyIja MpsIMOYTOJbHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuUrOHOMETpUYEcKHe (YHKIIUU
yraoB B 30°, 45° u 60°.

Brniucannble U LIEHTpaNIbHBIE YTIIbI, YTOJI MEXAY KacaTeIbHOU U XOPJIOH. YTIIbI
MEXy XOpJaMU U CEKyIIuMU. BriMcaHHbIE M ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkeHue ABYyX okpykHocTeu. Kacanue okpyxHocrten. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

Conepsxanme oOyueHus B 9 kiacce.

Cunyc, kocunyc, Tanrenc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POPMYJIIbI IPUBEICHUS.

Pemenue TPCYI'OJIbHUKOB. TeopeMa KOCHHYCOB U TCOpEMa CUHYCOB. Pemenue
MMPAKTHYCCKUX 3aJa4 C UCII0JIBb30BaAaHUCM TCOPCMbBI KOCHMHYCOB 1 TCOPCMEBI CHHYCOB.

[IpeobpazoBanme nompo6us. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpon3BeICHUN OTPE3KOB XOP/I, TCOPEMBI O TIPOU3BEICHUH OTPE3KOB
CEeKYINX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

Bektop, nnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BekTopaMu. Pa3znoxkeHue BeKTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTtel BekTopa. CKalsipHOE MPOHU3BEICHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JIUJIMH U YIJIOB.

JIlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHHUS MPSAMON U OKPY>KHOCTHU B
KOOpJMHATaX, MEPECCYECHUE OKPYKHOCTEM WU MpAMBIX. METoI KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKHOCTH. ['pajgycHas u paguanHas
Mepa yria, BBIUMCIEHHUE JUIMH Ayr OKpyxXHocTeu. Ilnmomans kpyra, cekropa,
CErMEHTA.
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JIBMKEHUST TIIOCKOCTH W BHYTPEHHUE CHUMMETPUH (QUryp (dIeMEHTapHbBIC
npeactasienus). [lapannensubiit nepenoc. [loBopor.

[IpeameTHbie  pe3yiabTaThl  OCBOEHUS MPOTPaMMbl  y4eOHOro  Kypca
"T'eomeTpus".

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMbI Y4eOHOTO Kypca K KOHILY
oOy4deHus B 7 Kiacce.

Pacnio3HaBaTh U3yueHHbIE TEOMETPUUYECKUE PUTYPBI, ONIPEACIATh UX B3AUMHOE
pacmoioKeHUe, N300pakaTh TeOMETpUUECKHE (UTYPHI, BBITIOJHATH YEPTEKH 10
YCIOBHIO 3a7aun. VI3MepsTh TMHENHBIE U YTIIOBBIE BEJIIMYMHBI. Pemars 3a1aun Ha
BBIUHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBomuTh TPyOyIO OICHKY JMHEHHBIX M YTJOBBIX BEIMYMH TPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nnuarh pa3mepbl 3TUX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpOI/ITB YCPTCKH K TCOMCTPHUICCKHM 3a/ladaM.

ITonp3oBaThCs IIpU3HaKaMHl  pPAaBCHCTBA TPCYI'OJIBHUKOB, HCIIOJIb30BATb
IIPU3HAKHU U CBOMCTBA paBHO6€I[p€HHBIX TPCYIOJIbHUKOB IIpU PCHICHUHA 3a/1a4.

[TpoBOAWTH JIOTHYECKHE PACCYXICHHUS C HCIOJIb30BAHUEM T'€OMETPHUSCKUX
TEOPEM.

[Tonb30BaTbca MpPU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMaHBbI, IPOBEJIECHHON K THIIOTEHY3€E NMPSAMOYTOIBHOIO TPEYTOJIBHHKA,
B PEIICHUH T'€OMETPUUYECKUX 3a/1ay.

OmnpenensaTs napamienbHOCTh MPSIMBIX C IOMOLIBIO YIIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aaun Ha kieTyatoi Oymare.

[TpoBOAUTH BEIYUCIIEHUS U HAXOIUTh YUCIIOBbIC U OYKBEHHbBIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C HCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUM JIBYX
MapaJyIeIbHBIX MPSIMBIX CEKYIIEeW. Pelmars npakTHuecKre 3aauyd Ha HaXOXKIACHUE
YIJIOB.

Brnaners mOHSATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMETh OMNpPEIesiTh
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MecTa TOYEK.
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@opMyIMpOBaTh ONPENEICHNUS OKPYKHOCTH M Kpyra, XOpAbl M JHAMETpa
OKPY’>KHOCTH, I10JIb30BATHCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU
peLIEeHNH 3a1a4.

BJI&I[CTL MOHSTHEM OIIMCAHHOM OKOJIO TPCYIrOJIbHUKAa OKPYKHOCTH, YMCTb
HaXOJIUTb €C ILCHTP. [Tonp3oBaThCs (baKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICI)I YTJI0B
TPCYIOJIbHHUKA IICPCCCKAIOTCA B OHHOﬁ TOYKC, MU O TOM, 4YTO CCPCIAMHHBLIC
MNCPICHAUKYJIAPBI K CTOPOHAM TPCYT'OJIBHHUKA IICPCCCKAIOTCA B OI[HOﬁ TOYKC.

Brnaners nmoHATHEM KacaTeIbHOW K OKPYKHOCTH, ITOJIB30BaTHCA TEOPEMOU O
MIEPIICHINKYJIIPHOCTH KAaCaTEIbHOU U Paauyca, IPOBENEHHOIO K TOYKE KACaHHUs.

ITonp30BaThCA MPOCTEUIIMMHU I€OMETPUUECKUMU HEPABEHCTBAMM, MOHUMATh
WX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUSI C TOMOIIBIO LIUPKYJIS U
JINHEUKH.

[IpeameTHbIe pe3ysabTaThl OCBOCHHUSI MPOTPaMMbI Y4eOHOTO Kypca K KOHILY
oOy4deHus B 8 Kiacce.

Pacrio3naBaTtb OCHOBHBIC BHUAbI YCTBIPCXYI'OJIBHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMH IIpHu pCHICHNH I'COMCTPHUICCKHX 3a/1a4.

[IpuMeHATH CBOMCTBA TOYKHM IEPECEUEHUs] MEIUaH TPEYroJibHUKa (IIEHTpa
Macc) B pPEIICHUH 3a/1ay.

BitaneTs NOHATHEM CPEAHEN JIMHUU TPEYTOJIbHUKA U TPAIICLIUH, IPUMEHATD UX
CBOMCTBA IIPU PELICHUU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemont @aneca
U TEOPEMOMl O MNPONOPLHUOHAIBHBIX OTPE3Kax, MPUMEHATh HUX ISl pPELIEHUs
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh pU3HAKKU MOA00US TPEYTOJbHUKOB B PEIIEHUH F€OMETPUYECKHUX
3a1ad4.

[Tonw3oBaThes Teopemoit Iludaropa st pelieHHs: TEOMETPUUYECKUX U
MpaKkTU4eCcKUX 3a1a4. CTpOUTh MATEMATUYECKYIO MO/JIENb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEJIbHO TPOBOJAUTH YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIHHBI.

Bnagetp mnoOHATHMAMM CHUHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
MPSAMOYTOJILHOTO TPEYroibHUKA. [107630BaThCs ITUMM MOHATUSIMU ISl PELICHUSA
MMPAKTUYECKUX 3a7a4.

BoraucnsaTh (pa3nuyHbIME CIIOCOOAMM) TIIOMIAb TPEYTOJbHUKA W TUIOMIAIH
MHOTOYTOJIBHBIX ~ (puryp  (mosib3ysich, TJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATh MOyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.
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Brnanerb MOHATHSIMH BIHCAHHOTO W IIEHTPAJIBHOTO YIJia, HUCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriaX, yriaxX MEeXAy XOpJAaMu (CEeKYIIMMHU) U YTiie MEXKIY
KacaTeJIbHON U XOP/I0M IIPH pElICHUH T€OMETPUUECKUX 3a1ad.

BJI&I[CTL IMOHATUEM OIIMCAHHOT'O YCTBIPCXYI'OJIbHHUKA, IPUMCHATDH CBOMCTBA
OIIMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPHU PCIHICHNUHA 3a4a1.

[IpuMeHsTh NOJy4YEHHBbIE 3HAHUS HAa MPAKTUKE - CTPOUTh MaTeMaTUYECKUE
MOJIEM JJIS 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbl Yy4eOHOTO Kypca K KOHILY
oOyueHnus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOJIUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHl MPSAMOYTOJILHOIO TpeyroyibHuKa ("pemeHue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB"). HaxoauTh (¢ MOMOIIBI0 KaIbKYJISATOPA) IIMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp3oBaThCs (bOpMy.]'IaMI/I IMPpUBCACHNUA U OCHOBHBIM TPUI'OHOMCTPHUYCCKUM
TOXACCTBOM JI1 HAXOXIACHUA COOTHOIICHUH MCXKAY TPHUTIOHOMCTPHUYCCKHMU
BCIIMYMHAaMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JJISI HAXOXKJICHUS Pa3IUYHBIX
AJIEMEHTOB TpeyrojibHuka ("pelieHue TPEyroybHUKOB"), MPUMEHSTh HUX MPHU
pelIeHNH TeOMETPUIYECKUX 3a1ad.

Bnagets noHsTHsIMU peoOpa3oBaHus O00MS, COOTBETCTBEHHBIX JJIIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAOOWS MPOM3BOIBHBIX (UTYP,
YMETh BBIYUCISATH JJIMHBI U HAXOJIUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJMO0MS B MPAKTHUYECKUX 3ajJayax. YMETh NPHUBOJIUTH IPUMEPHI
NMOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

ITonb30BaThCs TEOpEMaMM O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEICHUHN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb3oBaThCs BEKTOpaMH, MOHMMATh WX TEOMETPUUYECKUN U (PU3NUYECKUiA
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUYECKUX U (PU3NYECKHX 3a/]ad.
[IpuMeEHATH CKaNspHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaThCs MCTOAOM KOOPAHWHAT Ha IINIOCKOCTH, IIPUMCHATH €TI0 B PCIIICHHUHA
IrCOMCTPHUUCCKHX U ITPAKTUYCCKUX 3a1a4.

BH&}IGTB MMOHATHAMU IIPABHUIIBHOI'O MHOI'OYTI'OJIbHHUKA, JJIMHBI OKPYKHOCTH,
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JUIMHBI TyTH OKPYKHOCTH W PaAMaHHOM MEpBI YIUIA, YMETh BBIYUCIATH IUIOIIAJb
Kpyra # ero yacreu. IIpuMeHsTh oay4YeHHbIe YMEHMS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM LEHTPHI) CUMMETPUU (UTYp, TPUMEHSTH IBUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh NOJyYeHHbIC 3HAHUS Ha MPAKTUKE - CTPOUTh MaTeMaTHUYECKHE
MOJIeNIU JIJIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te
HEOO0XOMMO, KaJbKyJIATOPOM).

TemaTH4yeckoe IJIAHUPOBAHUE

7-11 Kjacc
HanMeHOBAHMe KosmmuecTBo yacos DJIeKTPOHHbBIE
Ne a3geoB M TeM (pposrIc)
wn | P Kontpoarneie | [IpakTuieckue | ggpasoparesnbubie
NMPorpamMmbl Bcero
padoThI padoThI pecypcebl

https://www.yaklass.ru/

[Ipocreiimue
reoMeTpHYEcKue
burypsi u 170'¢
1 |cBoiicTBa. 14
Hsmepenue
reOMEeTPUYECKUX
BEJINYHH

2 | TpeyrombHUKH 22 1 https://www.yaklass.ru/

[MapamnenbHbie https://www.yaklass.ru/
3 | mpsmble, cymma | 14 1
YIJIOB TPEYTOJIbHUKA

OKpYXHOCTb U KPYT. https://www.yaklass.ru/
4 | I'eomerpuueckue 14 1

MOCTPOCHUS

[ToBTOpEHME, https://www.yaklass.ru/
5 . |4 1

0000111eHIE 3HAHMI
OBIIEE KOJIMYECTBO
YACOB I1O | 68 4 0
ITPOI'PAMME
8-i1 Kkiacc

KomnuuectBo uacoB
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ONEeKTpOHHBIE
HanmenoBanue

No Kontponbasie | [Ipaktraeckue | (1udpoBsie)
pa3zaennos u TeM | Beero

n/n paboThI paboThI oOpa3oBaTenbHbIC
MIPOrpaMMBbI

pecypcbl

1 | YeTblpexyrojabHUKH 12 1 https://www.yaklass.ru/
Teopema Daneca wu https://www.yaklass.ru/
TeopeMa 0

2 IIPOINOPLIMOHAJIBHBIX 15 1
OTpe3Kax, MO0J00HbIE
TPEYTrOJIbHUKHU
[Tnomans. Haxoxnenue https://www.yaklass.ru/
Iomanaei

3 | TpeyrombHuKOB mlq, 1
MHOTOYTOJIbHBIX (pUTYp.

[Mnomanu  momOOHBIX
uryp

4 Teopema Ilucdaropa wu 10 1 https://www.yaklass.ru/
Hayvaia TPUTOHOMETPUHU
VYribel B OKPYKHOCTH. https://www.yaklass.ru/
Bnucannsie u
OIHMCaHHbIE

5 | 4eTBIPEXyTOJbHUKHU. 13 1
Kacarenbnbie K
okpyxHoctu. Kacanue
OKPY>KHOCTEHN
IToBTOpEHHE, https://www.yaklass.ru/

6 . 4 1
00o0011eHNe 3HAaHUH

OBLIEE  KOJIMYECTBO 68 5 0

YACOB I10 ITPOTPAMME

9-i1 xiacc

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBanue

Ne (uu¢posbie)

n/p |PA3AcIoB H o TEM Beero | KOHTPOILHBIE | TIDaKTHYECKHE | oGpazoBaTenbHbIe
nporpamMMbl padoThI padoThbI pecypebl
Tpuronomerpusi. https://www.yaklass.ru/

1 Teopembl KOCHHYCOB 16 1
U CUHYCOB. Pemienne
TPEYroJbHUKOB
[Ipeobpa3zoBanue https://www.yaklass.ru/

2 mo100wms. 10 1
Merpuueckue
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COOTHOUICHUS B
OKPYKHOCTH

3 Bekropsr 12 1 https://www.yaklass.ru/

JlekapTOBBI https://www.yaklass.ru/
4 KOOPJIMHATHI Ha |9 1
IUIOCKOCTH

[IpaBunbHBIE https://www.yaklass.ru/
MHOTOYTOJIbHUKH.
JlniHa OKpPYKHOCTH
U IUIOIIAJb Kpyra.
Beruucnenue
Iomanei

JIBrKeHUs https://www.yaklass.ru/

IIIIOCKOCTH

[ToBTOpEHue, https://www.yaklass.ru/
000011IeHHE,
CHCTEMAaTHU3alHs
3HaHUI

OBLIEE KOJIMYECTBO
YACOB I10 | 68 6 0
[TPOTPAMME

PaGouass nporpamma y4eGHoro kypca '"BepositHocTh U craTuctuka'" B 7 - 9
KJjaccax (1ajee COOTBETCTBEHHO - MporpaMMa y4eOHoro kypca '"BepositTHOCTD
U CTATHCTUKA', y4eOHBIH KYPC).

IlossicHUTEIbHAS 3aTUCKA.

B coBpemenHoM 1uppoBOM MUPE BEPOSITHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U
UX poJIM B 00pa30oBaHUM, HEOOXOJUMOM KaxKJAOMYy 4YesloBeKYy. Bo3pacraer ymcio
npodeccuii, py OBIaJACHUN KOTOPBIMU TpeOyeTcs xopolias 6a30Basi MOATOTOBKA B
00J1acTU BEPOSTHOCTU M CTATUCTUKH, TaKasi MOJITOTOBKA Ba)KHA ISl MPOJIOJKEHUS
oOpa3zoBaHus U JIJIs1 yCIEUTHON TPOQeCcCHOHATLHON Kaphephl.

Kaxxaplif 4emoBeKk MOCTOSTHHO MPUHUMAET PEIICHHUS] Ha OCHOBE UMEIOIITUXCS Y
HEro JaHHBIX. A IS 000OCHOBAHHOTO IIPUHATHS PEIICHUS B YCIOBHUSAX HEIOCTAaTKa
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIOo ChOPMUPOBAHHOE
BEPOSTHOCTHOE 1 CTATUCTHUYECKOE MBIIIUICHHE.

NMeHHO TO3TOMY OCTpO BCTajma HEOOXOAMMOCTh copMupoBaTh Yy
oOy4Jaroruxcs (yHKIIMOHATIBHYIO TPAMOTHOCTD, BKITIOYAIOIIYIO B C€0s1 B KQUeCTBE
HEOTHEMJIEMON  COCTABJISIIOIIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
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aHaAJIM3UPOBATh UH(POPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOITMX pPEAIbHBIX IIPOLECCOB U 3aBUCUMOCTEH,
IIPOU3BOJUTH IPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMM IPHUHLMIIAMU COOpa, aHAINU3a U
NpPEICTAaBICHUS JAHHBIX W3 PA3IMYHBIX cep >KU3HU 0OIIecTBa M TrocylapcTBa
npuoOmraer oOydaromuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydueHune OCHOB
KOMOWHATOPHUKH DPa3BUBACT HABBIKM OpraHHW3alMy Irepedopa M IMOjACYEeTa 4YhCIia
BapHAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3gaeT MaTemMaTHUeCcKuii pyHAaMEHT U1 (OpMHUPOBAHUS KOMIIETEHIIUHN B
o0nacty MHPOPMATHKU U IMUPPOBBIX TexHOJIOTUH. [Ipy M3ydeHUM CTAaTUCTHKHU U
BEPOSTHOCTH OOOTaIAIOTCS MpPEACTaBIeHUsT OOy4arolMXCcsli O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro HCCielOoBaHUs, (OpMHUpPYETCs MOHUMAaHHE POJU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON WH(GOPMAIIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTcTBUY C JaHHBIMHU IIEISIMH B CTPYKTYpE ITPOTpaMMbl y4eOHOT0 Kypca
"BepossTHOCT, M CTAaTHCTHKA" OCHOBHOTO 0OIIero oOpa3oBaHUS BBIJEICHBI
CIEYIOIIMNE COJIepKaTeIbHO-MeToAnYecKkre JuHuU: "lIpencraBieHue DaHHBIX U
omnucarenapHas cratuctuka', "BeposTHocTh", "DIeMEHTHI KOMOMHATOPHUKH',
"BBenenune B Teopuro rpadon".

Conepxanue nuaum "llpeacTaBieHne NaHHBIX M ONMUCATENIbHAS CTaTUCTHKA"
CIIY’KUT OCHOBOM 11711 ((OPMUPOBaHUS HABBIKOB Pa0b0ThI C UHGOPMAIIUEH: OT YTCHUS
Y WHTEpIpeTanuu nHOpMalnM, MPeICTaBICHHON B Ta0IuIlax, HA JUarpaMMmax u
rpagukax, A0 cOopa, MPEICTaBJICHUS W aHajJu3a JaHHBIX C HUCIOJIb30BAaHUEM
CTATUCTUYECKUX XapAKTEPUCTUK CPEIHUX U paccenBaHus. PaboTasi ¢ HaHHBIMH,
oOyyJaromuecsi ydyarcsi CUMTHIBaTh M HMHTEPHPETUPOBATH JaHHBIC, BBIJIBUTATh,
apryMEHTHpPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
dakTopamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIIEHWBATh WX BIMSHHE Ha
paccMaTpuUBaeMbI€ BEIMYMHBI U TTPOLIECCHI.

NHTYUTUBHOE TIPEACTABICHUE O CIYyYalHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOIIEM OCHOBOM JUJIA
M3y4YE€HUsT TEOPUU BEPOSITHOCTEW. bosbmioe 3HaUeHME HUMEIOT ITPAKTUUYECKHE
3a71aHusl, B YACTHOCTH OIBITHI C KJIIACCUYECKUMHU BEPOSATHOCTHBIMU MOJICIISIMU.

[ToHsiTHe BEPOSATHOCTHM BBOJUTCS KaK Mepa MpaBIONOJo0usl ciay4yailHOro
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydarolMecss 3HaKOMSTCA C
MPOCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CIIy4alHBIX 3KCIIEPUMEHTaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M peniaTh Ooyiee CIOXKHbIE 3ahaud. B yueOHBI Kypc
BXOJSIT HAYaJIbHbIE MPEACTABJICHUS O CIy4YallHbIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEePUCTUKAX.
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B pamkax y4eOHOTO Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYArOLIHXCS C
MHOKECTBAMU U OCHOBHBIMHU OIEpalMSIMU HAJ MHOXECTBAMH, pACCMAaTPUBAIOTCA
IpUMepbl PUMEHEHUsS JJISl PEUIeHUs 3a]ad, a TAaKKe HCIOJIb30BaHUS B APYTUX
MaTeMaTHYeCKUX Kypcax U yuyeOHBIX IpeaMeTax.

B 7 - 9 kmaccax uzyuaercs y4eOHBIM Kypc "BeposTHOCTH M cTaThcTHKA", B
2
KOTOPBIN BXOIAT pasnensl: "[IpencraBiienre JaHHBIX U ONKcaTelIbHAsl CTATUCTUKA",
"BepositHocTh", "DnemenTsl komOuHaTopuku", "BBeaenue B Teoputo rpados'.

OO6miee uncmo 4YacoB M M3ydeHUs Yy4deOHoro Kypca "BeposTHocTs u
cratuctuka”, - 102 gaca: B 7 kiacce - 34 gaca (1 gac B Henemo), B 8 kiacce - 34
yaca (1 gac B Hemento), B 9 kiacce - 34 gaca (1 yac B Hezeno).

Conepxanue o0yyenusi B 7 Kjacce.

[IpencraBienre NaHHBIX B BUJIE TaOJIMI, AUarpaMm, rpadukoB. 3aroIHEHUE
Ta0JNHIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpaMKoOB peasibHBIX MpoleccoB. M3pneuenue nndopmaru u3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucatenpbHas CTaTHCTHKA: CpeaHee apudMEeTHYeCKOoe, MeauaHa, pa3Max,
HauOoJbIlIcE W HAaUMEHbIIEE 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYHUBOCTH.

CrnydaliHBIH SKCIIEpUMEHT (OMbBIT) U CiiydailHoe coOwiTHe. BeposTHOCTh U
yacToTa. PoJjib MaoOBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. YUucno pebep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBsizHoctu rpada. Llenu u nmkinsl. Iyt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMOUIbI0 rpadoB.

Conepxanre o0ydeHHs B 8 Kiacce.
[IpeacTaBieHue TaHHBIX B BUAC TaOIUI, 1UarpamMm, rpa)uKoB.

MHOXECTBO, JJEMEHT MHOXECTBa, NOAMHOXeCTBO. Ormeparuu  Haj
MHO>KECTBaMU: 00bETMHEHUE, IIepeceucHue, qonotHeHne. CBOWCTBA OIepalfii HaJl
MHOXECTBAMHU:  IEPEMECTUTEIBHOE,  COYETATEJIbHOE,  PACIPEICIUTEIIBHOE,
BKIIOUeHMs. Vcmonp3oBaHME TpauUecKoro MpeACTAaBICHUS MHOMXECTB IS
OIMCAHUS PEATBHBIX MPOILIECCOB U SIBJICHUW, IPU PEIICHUN 3a/1a4.
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I/ISMepeHI/Ie paccenBaHuA AAHHbIX. I[chepcm[ N CTAHAAPTHOC OTKJIOHCHHC
YN CJIOBBIX Ha60pOB. I[HarpaMMa pacceuBaHusl.

DOneMeHTapHble COOBITHS  CiiydailHoro ombiTa. CiydailHble  COOBITHSA.
BepositHoctit  coObITHii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
coObITusiMU. CoryuyaliHblil BbIOOp. CBsI3b MEXKIy MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa IepPEeBbEB: €AMHCTBEHHOCTD MYTH, CYIIIECTBOBAHUE BUCIYCH
BEPIIMHBI, CBA3b MEXKTy YUCIIOM BEPIIHH U 9ucioM pedep. [IpaBuio yMHOKEHUS.
Pemenue 3amau ¢ moMornibio rpados.

[IpotuBononoxusie coObiTus. [uarpamma Oitnepa. OObenuHeHUE W
nepeceyeHne  coObiTil. HecoBMecTHblie  coObiTus. DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrTus. IlpencraBnenue skcrepuMeHTa B BUIEe JAepeBa. Pemienue 3amad Ha
HAXOXKJECHUE BEPOSTHOCTEH C IOMOIIBIO JE€peBa CIYyYalHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

Conepsxanme oOyueHus B 9 kiacce.

[IpencraBienre JaHHBIX B BUAE TaOIWI, JuarpamMm, TpadHKoOB,
HWHTEpIIpeTanus JaHHbIX. UTeHne U MoCTpoeHUe TabJull, JuarpamMm, rpadukoB 1Mo
peaJIbHBIM JIAaHHBIM.

IlepecranoBku u Qaxropuan. CoyeTaHust U YUCIO codyeTaHud. TpeyronbHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposTHOCTh. CiydallHbI BBIOOp TOUKM W3 (DUTYyphl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPY>KHOCTH.

HcnbiTanue. Ycenex u Heynada. Cepust MCIIBITAHAN 10 IepBoro ycrnexa. Cepust
ucneiTanuii bepHyiu. BeposatHocTu coObITHI B cepun UcnibITaHUN bepHyiu.

CiydailHasg BeIMYMHA W paCIpeleTeHUE BEPOATHOCTEM. Maremarndeckoe
oXpJaHue u aucnepcus. lIpumepbl MareMaTM4ecKOoro OXKHMJIAaHHUA  Kak
TEOPETHUYECKOTO0 CPEINHEr0 3HAYEHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JCIIEPCHUSI CITyYaitHOM BEJIMUHUHBI "UHCIIO YCIIEXOB B CEpUH UCTIbITaHU bepHymn".

[Tonarre o 3akoHe OoybIIHMX Yuced. M3MepeHne BepOSTHOCTEH C MOMOIIBIO
yacToT. Pontbk 1 3HaUeHKE 3aKOHA OOJIBIITNX YHCEN B IPUPOJIC U OOIIIECTRE.

[IpeameTHbie  pe3yabTaThl  OCBOCHHUS  MPOTPaMMBI  y4eOHOTO  Kypca
"BeposiTHOCTB U cTaTuCcTHKA'.

[IpeameTHbIE pe3ysabTaThl OCBOEHHUS MPOTrpaMMbl Yy4eOHOTIO Kypca K KOHILY
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oOyueHus B 7 Kiacce.

Yurate wuHPOpMAIUIO, MPEACTABICHHYI0 B Ta0NMIax, Ha JWarpaMmmax,
NPEJCTaBISITh JaHHBIE B BHUJAC TaOJNWIl, CTPOUTH JHArpamMmbl (CTOJOMKOBBIE
(cTon0yaThie) U KPYroBhI€) 0 MacCHBaM 3HAUYCHUI.

OnuceiBaTh u HHTCPIPCTHUPOBATDH PCaJIbHBIC YHCJOBBIC JaHHBIC,
MNpCaACTaBJICHHBIC B TaGHI/IHaX, Ha JuarpamMmax, rpa(bHKax.

Hcnonb3oBaTh AJis OMUCAHUS JAHHBIX CTATHUCTUYECKHE XapaKTEPUCTHKU:
cpenHee apuMeTHUECKoe, MeuaHa, HauOoyblliee W HaMMEHbIIee 3HAYeHUs,
pa3Max.

Nmete mnpencraBieHue O CIydalHOM W3MEHYMBOCTH HA IPUMEpPAX ILEH,
bu3NYECKUX BETUYHUH, AHTPOIIOMETPUYECKUX IAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpeameTHbIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

N3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIMIO, TMPEJICTABICHHYI0 B BHJIC
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIC C IIOMOIIBIO CTATHCTHYCCKHX MoKa3aTeseil; CpCaAHUX
3HAYCHUHN U MCPp paCcCCHUBAaHUA (pa3MaX, AUCIICPCHA U CTAaHAAPTHOC OTKJ'IOHGHI/IG).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYEHHUM U YACTOTHI COOBITUH, B TOM YHUCJIE TI0
pe3yabTaTaM U3MEPEeHUN 1 HAOIIOACHU.

Haxonutbh BepOSITHOCTH CIydalHBIX COOBITUN B OMNBITAaX, 3Hask BEPOSITHOCTU
AIIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBaTth TrpauyecKkue MOAEIU: JIEPEBO CIYYaHOIO 3KCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OHepI/IpOBaTI) IMOHATHUAMU: MHOXKCCTBO, IIOAMHOZKCCTBO, BBIIIOJIHATD OIICpAllN
HaJd MHOXCCTBaMU: 06T>GI[I/IHGHI/IG, MNePeCCUYCHUC, MOOIIOJIHCHUC, IICPCUHUCIIATDH
9JICMCHTBI MHOKCCTB, IIPUMCHATD CBOMCTBA MHOXECTB.

Hcnonp3oBath rpaduueckoe mpeicTaBICHUe MHOKECTB U CBA3EH MEXKTy HUMH
JUISL OTIMCAHMS MPOLIECCOB U SIBJIECHUW, B TOM YUCJIEC MPU PELICHUU 3a7a4 U3 JAPYTHUX
y4eOHBIX MPEIMETOB U KyPCOB.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUSI MPOrpamMMbl Y4eOHOTO Kypca K KOHILY

47



oOyueHnus B 9 kiacce.

W3Brekath U mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEACTABICHHYIO B Pa3TNIHBIX
UCTOYHHUKAX B BHJIE TaOIHI], TUarpamm, rpauKoB, MPEACTABIATh TaHHBIC B BHJIE
Ta0JIuIl, AUArpamMm, rpaduKoB.

Pemars 3aa49u  OpPraHU30BaAHHBIM Hepe6op0M BapHUaHTOB,
HCIIOJIb30BAaHHUCM KOM6I/IH3.T0pHI>IX IIpaBuJI 1 MCTOOOB.

a TaKXKC C

Hcnonp30BaTh ONMCATEIBLHBIC XAPAKTCPUCTHUKU TJII MACCHUBOB YHCJIIOBBIX
JaHHBIX, B TOM YHUCJIC CPCAHUC 3HAYCHWA 1 MCPBI paCCCUBAHMA.

Haxonuth 9acTOThl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YHCJIE TMOIB3YICh
pe3ysbTaTaMy MPOBEICHHBIX U3MEPEHHUIN U HAOIIOICHUT.

Haxonutb BEpOSTHOCTH CIy4alHBIX COOBITUH B WM3YYEHHBIX ONBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUAX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUNM bepHyIun.

NmeTh mipencTaBiieHHE O CIIy4yalHOW BEJIMYMHE W O paclpeicicHuu
BEPOSITHOCTEN.

HMeTs mpencTaBIeHHE O 3aKOHE OOJBIIMX YHUCENT Kak O IIPOSBICHUH
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTH M O POJIH 3aKOHA OOJIBIIIMX YHCEN B
IpUPOE U OOIIECTRBE.

B ¢denepanbHbIX U pernOHANBHBIX MPOLIETypax OLEHKU KadecTBa 00pa30BaHUs
UCIOJIB3YETCSl  MepedyeHb (KOAM(PHUKATOpP) pacHpelesIeHHbIX 10  KjlaccaMm
POBEPAEMBbIX TPeOOBAHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTesIbHON
IPOrpaMMbl OCHOBHOTO OOILEro OOpa30BaHMA M DJIEMEHTOB COAECPXKAHUS 10
MaTeMaTHKe.

TemaTnuyeckoe IJIAHMPOBaAHME

7-1 xJacc
HaumenoBa KomnuecTBo yacos
Ne HUE ONEKTPOHHBI
1 paszenos n KonTtpons I[TpakTryec e (mposbie)
/ TEM Bee HEIE KIie o0pa3oBaTeinb
O
i nporpamMm PaBOTH paBoOTH HBIE PECYPChI
BI
1 [IpencraBienn 7 5 https://www.yaklas
€ JTaHHBIX s.ru/
9 OnucarenbHas 5 1 https://www.yaklas
CTaTUCTHKA s.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

3 Crnyuvaiinas 6 1 https://www.yaklas
U3MEHYHUBOCTD s.ru/
BBenenne B https://www.yaklas
4 | Teoputo 4 s.ru/
rpagoB
BepositHOCTD 1 https://www.yaklas
g |1acrora 4 1 s.ru/
CIIy4aifHOTO
COOBITHS
O6o00uEenue, https://www.yaklas
6 |cucremarusanu 5 2 s.ru/
s1 3HAHUM
OBLIEE
KOJIMYECTBO
YACOB 11O 34 2 S
ITPOTPAMME
8-i1 kimacc
Hanmenona KommgectBo yacos
No HUE DNEeKTPOHHBI
u paszenoB n Kontpons I[TpakTryec e (mapposrre)
/ TeM Bee HbIC Kiie oOpasoBareb
0| IIporpamm ro paGOTEI paGOTEI HBIE PECYPCHI
bl
[ToBTOpEHHE https://www.yaklas
1 |kypca 7-ro 4 s.ru/
KJ1acca
OmnucarensHas https://www.yaklas
CTATUCTHUKA. s.ru/
2 4
PaccenBanue
JTAHHBIX
3 | Muoxecrsa 4 https://www.yaklas
s.ru/
BeposiTHOCTB https://www.yaklas
4 | caydaitHOTO 6 1 s.ru/
COOBITHS
Beenenne B https://www.yaklas
5 | Teoputo 4 s.ru/
rpa¢os
5 Crnyuaiinble 8 https://www.yaklas
COOBITHS s.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

O000mmenue, https://www.yaklas
7 | cucremaruzaiu 4 2 s.ru/

sl 3HAHUI
OBILIEE
KOJIMYECTBO
YACOB o 34 2 .
[TPOI'PAMME

9-it xmace
Hanmenosa
No aMe KomnuecTBo yacos DIEKTPOHHBL
1| paszenoB u e (mudpoBsIc)
/ TeM oOpa3oBarelib
| porpaMm HBIC PECYPChI
BI
Bee KonTposs [IpakTuuec
HBIC KHe
O
paboThI paboThI

[ToBTOpeHue https://www.yaklas
1 |kypca 8-ro 4 s.ru/

KJjacca

DJeMeHTBI https://www.yaklas
2 | KOMOMHATOPHK 4 1 s.ru/

u

['eomeTpuyeck https://www.yaklas
3 |as 4 s.ru/

BEPOSITHOCTb

Hcnbitanus https://www.yaklas
4 6 1

bepuymu s.ru/
5 CnyuaitHas 5 https://www.yaklas

BEJIMYMHA s.ru/

O6o06uienue, https://www.yaklas
6 10 1

KOHTPOITb s.ru/
OBIUIEE
KOJIMYECTBO
YACOB o 34 1 2
I[TPOI'PAMME

[TpoBepsiembie TpeOOBaHMSI K pe3yJibTaTaM OCBOCHUSI OCHOBHOMU

o0Opa3oBaTensHOI MporpaMmsl (5 Kitace)
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Kon
MIpOBEPSEMOT
O pe3yJibTara

[IpoBepsiemble MpeaMETHBIE pPE3yJbTaThl OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00Opa30oBaHus

1

Ywucna v BBIYUCICHUS

[Tonnmath ¥ TPaBWIBHO YHOTPEOISATh TEPMHUHBI, CBS3aHHBIE C

1.1 HAaTypaJIbHBIMU YHUCJIAMU, OOBIKHOBEHHBIMHU M JACCATUYHBIMU
JTpoOsSIMU
19 CpaBHUBaTh U yIOPSAI0YNBATH HATypaJbHbIC YKCIIa, CPABHUBATH B
' IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECATHUHBIE TPOOH
CoOTHOCUTh TOYKY Ha KOODJAWHATHOW (YUCIIOBOM) MpsSMON C
1.3 COOTBETCTBYIOIIUM €¥ YHCIIOM U M300pakaTh HATypaIbHBIC YHCTIA
TOYKaMH Ha KOOPJAMHATHOU (YUCIIOBOM) IPSIMOM
14 Breimonuate  apudmMeTHdyecKue JACHCTBUS C  HATypaJdbHBIMU
' quCcIaMHU, ¢ 0OBIKHOBEHHBIMH JIPOOSMHU B MPOCTEHUIINX CydasiX
15 BBIMOTHATE MPOBEPKY, MPUKUIKY PE3yIbTaTa BIUUCICHHIMA
1.6 OxpyTasaTh HATypaJbHBIC YHCIIA
2 Pemenre TeKCTOBBIX 3a1a4
Pemate TekcTOBBIC 3amaud apu(PMETHUECKHUM CIIOCOOOM U ¢
2.1 MIOMOIII0O  OPraHU30BAaHHOTO  KOHEYHOro  Iepedopa  Bcex
BO3MOKHBIX BApUAHTOB
PemaTte 3amaun, cojaepkalipie 3aBHCHMOCTH, CBS3bIBAIOIINC
2.2 BEJIMUMHBI: CKOPOCTh, BpPEMsS, PAaCCTOSIHUE, I1I€HA, KOJUYECTBO,
CTOUMOCTh
23 Hcmonp30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIbI, 0003HAYCHUS
' IIPY PELICHUU 3a/1a4
[Tonp30BaThCS OCHOBHBIMHU €IMHHUIIAMHA U3MEPEHUS: IIEHbI, MacChI,
2.4 pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpaXaTh OJHU €IHHHIIGI
BEITUYMHBI Yepe3 APyTHE
H3Bnekatsb, aHaJU3UPOBATh, OIICHUBATh uHpopMarmio,
25 MPEACTAaBICHHYI0O B Tabiuile, Ha CTOJNOYATON JMarpamme,

HHTCPIPCTUPOBATL IIPCACTABICHHBIC JAaHHBIC, MCIIOJIB30BATh
JaHHBIC ITPH PCIICHUH 3aaa4
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Harnsgnas reoMeTpus

3.1

[Tonp30BaThCd TEOMETPUUYECKUMHU TMOHSTUSIMU: TOYKa, MpsMas,
OTPE30K, JIy4, YToJl, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT

3.2

[TpuBOUTH MpUMEPHI 0OBEKTOB OKPYKAIOIIEr0 MHPA, UMEIOIIUX
dbopMy U3yUEHHBIX T€OMETPUIECKHUX (HUTYD

3.3

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIUHA
CTOpOHA; C MHOIOYTOJIBHUKAMH: YIOJ, BEpLIMHA, CTOPOHA,
JMAroHajib; ¢ OKPYXHOCTBIO: PaANyC, AUAMETP, LEHTP

3.4

N3o0paxath U3yYECHHBIC reOMETPUUECKUE burypsl Ha
HEJIMHOBAaHHOM M KJeTyarod OyMare ¢ TOMOINbIO LHUPKYJS U
JIMHEUKHA

3.5

HaXOIII/ITB IJINHBI OTPC3KOB HCIIOCPCACTBCHHBIM H3MCPCHHUCM C
IIOMOIIIBIO J'IPIHGfIKI/I, CTPOUTH OTPC3KHU BaI[aHHOﬁ IJIMHBI; CTPOUTD
OKPY’KHOCTbB 3aJ1aHHOI'O paauyca

3.6

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA,
KBaJipaTa JJil UX IOCTPOEHUS, BBIYMCIICHUS IOIAIN U IIEpUMETPa

3.7

BbluncnaTe nepuMeTp M IUIOMIAAb KBajpaTa, MpSAMOYTOJIbHUKA,
(buryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM Yucie (uUryp,
M300paKEHHBIX Ha KJIeT4aTol Oymare

3.8

[Tonp30BaThCS OCHOBHBIMU MCTPHUYCCKHMH CAUMHULIAMHU U3MCPCHUA
JJIMHBI, INIOMAAW; BbIpaXaTb OAHMW CAWMHHIBLI BCIIMYHWHBLI 4YCPC3

Apyrue

3.9

PacnioznaBarp napajyIeIeIunes, KyO, HCIOJI30BaTh
TEPMUHOJIOTHIO: BEpIIWHA, pedpo, rpaHb, U3MEPEHUS; HAXOJUTh
W3MEpEeHUs Mapasuienenumnesaa, kyoa

3.10

Beraucnare o0beMm KyOa, mapaielenunesa I0 3aJaHHbIM
U3MEPEHUSM, ITOJIb30BAThCS CAMHUIIAMHA U3MEPEHUS 00beMa

3.11

Pemarr HecoXHbBIC 3aJlaid Ha HU3MCPCHHUC T'COMCTPHYCCKHX
BCJIMYMH B IIPAKTUYCCKUX CUTyallUAX

[IpoBepsiembie 3EMEHTBI coAepkanus (5 Kiacc)

Kox

[TpoBepsieMblil SJIEMEHT CONECPKAHUS
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HatypanbpHble uncna u HyJb

1.1

Harypansnoe wumcno. Psa wHarypampHbix uymcen. Ywmcno O.
N300paxeHne HaTypalbHBIX 4YHCEJl TOYKAMU Ha KOOpPJUHATHOMN
(unciioBoM) TIpsMOM

1.2

[lo3unmonHnas cucreMa cuucienus. Pumckas nymepanus. Jlecatuunas
CHUCTEMA CUHCIICHUS

1.3

CpaBHEHHE HATYypaJIbHBIX YUCEJ, CPABHEHHE HATYPAJIbHBIX YUCEN C
HyJiIeM. OKpyTIJIeHHE HAaTypaJbHbBIX YUCEN

1.4

CrnoxeHue, BRIUMTAHUE, YMHOKCHHUE U JIEJICHUE HATYypaIbHbIX YHCE].
CBOWCTBO HYyJSl MPHU CIOKEHHM, CBOMCTBA HYJSI UM €IWHHULBI TMPHU
yMHOXeHHUH. [lepeMecTuTenbHOe 1 CoueTaTeIbHOE CBOWCTBA (3aKOHBI)
CIIOK€HHUSI M YMHOXEHHS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKCHHS

1.5

Hcnonb3zoBanue OykB 711 0003HAUEHUS HEM3BECTHOI'O KOMIIOHEHTA U
3aliCcH CBOMCTB apu(PMETHUECKUX ICUCTBUM

1.6

Jlenutenu u KpaTHBIE YUCTIA, Pa3JIOKeHUE Ha MHOXKUTENU. [TpocThie u
cocTaBHbIe uncia. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢
OCTaTKOM

1.7

CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM. 3alliCh YMCIIA B BUJIE CYMMBbI
pa3psAIHBIX CIAraeMbIX

1.8

UucnoBoe  BbIpakeHUE. BpluncieHne  3HAYEHUH  YMCIOBBIX
BBIPAKECHUM, MOPANOK BBINOJHEHUS NeUCTBUM. Mcnosib3oBaHue npu
BBIUHCIICHUAX TEPEMECTUTEIIBHOTO M COYETATEIBbHOIO CBOMCTB
(3aKOHOB) CIIOKEHUSI U YMHOXKEHHUSI, paclpeeTMTeIbHOIO CBOWCTRA
YMHOKECHUSA

Hpobu

2.1

[IpencraBnenne o npoOU Kak CHOCOOE 3alMUCH YaCTU BEITUYHUHBI.
OObikHOBeHHBIE JpoOu. [lpaBWiibHBIE W HEMpPaBHIbHBIE JIPOOH.
CmemianHas apoOb, MPEACTaBIEHHWE CMEIIAHHOW Jpo0u B BHUIE
HEMpaBUWJILHOW JpoOM U BBIJIETICHUE IEJOW YacTh 4YHCIA W3
HernpaBuiIbHOU 1poOu. N3o0pakenue npoleil ToUKaMy Ha YUCIOBOM
IPAMON

2.2

OcHoBHOe cBoicTBO Apoou. Cokpamenue apoOeit. [lpuBenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHeHHEe apodeit
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CnoxeHue W BbIYMTAHUE ApoOed. YMHOKEHHE U JieJieHue ApoOeH,

2.3 B3aMMHO-00paTHbIC JIpoOu. HaxokaeHne yacTu 1esIoro U mesioro mo
€ro 4acTu
Hecarnunas 3anuck apooOei. [IpencrapieHue aecATUYHOM ApoOH B
2.4 BHJI€ OOBIKHOBEHHOU. M300pakeHne NeCITUIHBIX ApoOei ToukaMu Ha
quCcI0BOM npsiMoii. CpaBHEHUE JECATUYHBIX ApOoOeH
25 ApudmMernueckue ACUCTBUS C MECATUYHBIMHU ApoOsMu. OKpyTieHne
' JTEeCATUYHBIX ApoOei
3 Pemenme TekCTOBBIX 32124
3.1 Perienne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM
Pemenne mormveckux 3amad. Pemienue 3amad  mepebopoM  Bcex
3.2 BO3MOXKHBIX BapHaHTOB. Vcrioap30BaHue MIPH PEIICHUH 3a/1a9 TaOJIHUIT
U CXEM
Pemenne 3amad, coaepKammx 3aBUCHUMOCTH,  CBSI3BIBAIOIINC
BEJIUYMHBI: CKOPOCTh, BpEMsI, pAacCTOSHUE, IIEHY, KOJIMYECTBO,
3.3 CTOMMOCTh. ETMHUIIBI N3MEpPEHHMS: MacChl, 00bEeMa, IICHBI, PACCTOSIHUA,
BpEeMEHH, CKOpPOCTH. CBs3b MEXKIY €AMHHUIIAMH H3MEPCHHS KaKJIOu
BEJINYNHBI
3.4 Peliienrie OCHOBHBIX 3a/1a4 Ha JIpoOU
3.5 [IpencraBiieHre TaHHBIX B BUE TAOJIHII, CTOJOYATHIX JUArpaMM
4 Harnsanas reometpust
Harnsimapie npeactaBiaeHus o (GUrypax Ha IIIOCKOCTH: TOYKa, IIpsiMast,
4.1 OTpE30K, JIy4, YTOJj, JIOMaHas, MHOTOYTOJbHUK, OKPYXHOCTh, KPYT.
VYron. [Ipsamoii, OCTpBIM, TYIIOK U Pa3BEPHYTHIN YTJIbI
JInuHa oTpe3ka, METpUYECKHE €IWHHIBI JUIMHBL. JlnrHaA JoMaHOM,
4.2 MEPUMETP MHOTOYTONbHUKA. l3MepeHne W MOCTpOeHHEe YIJIOB C
MTOMOIIBIO TPAHCIIOPTHPA
Harnsgueie  mpeacraBieHuss o Gurypax Ha  IUIOCKOCTH:
4.3 MHOTOYTOJIBHUK, TPSMOYTOJIbHUK, KBaJapaT, TPEYTOJbHUK, O
paBeHCTBE QUTYp
N3o6pakenne ¢puryp, B TOM Uncie Ha kietdaToit Oymare. [Toctpoenue
4.4 KOH(HUTypanmii U3 9acTei MpsiMOid, OKPYKHOCTH Ha HETMHOBAHHOUN U

KjaeTdyatoil Oymare. lcmonb3oBaHMEe CBOMCTB CTOPOH M YIJIOB
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MMpAMOYTOJIbHUKA, KBaJpaTa

4.5

[1nomaas OpsIMOYTroJibHUKA U MHOTOYTOJBHUKOB, COCTABJICHHBIX W3
IPsIMOYTOJILHUKOB, B TOM YK€ GUTYP, U300paKEHHBIX HA KIIETYATON
Oymare. EnuHuUIIBI ©13MEpeHUs MII0IAIU

4.6

HarmsinHple  mpencraBiieHHs O  IPOCTPAaHCTBEHHBIX — (pUrypax:
IPSAMOYTOJIBHBIN NapajulesIeunes, KyoO, MHOTOTPaHHHKH.
N300paxeHne MNpOCTEUIINX MHOTOTpaHHUKOB. Pa3sBepTku kyba u
napayuienenunena. Coznanue Mojieaeil MHOrOrpaHHUKOB (U3 OyMmaru,
IPOBOJIOKH, TUIACTUJIMHA U IPYTUX MaTEPHUAJIOB)

4.7

O0beM mOpSIMOYTOJIBHOTO — MHapajuienenuinena, Kyoa. EnuHuib
U3MEpEHUs o0bema

[TpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0Opa3oBaTenbHOI MporpaMmsl (6 Ki1acc)

Kox

[IpoBepsieMble TIPEAMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM

poBepsieMor |00pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
O pe3yibTaTa

1

Yucia ¥ BBIYMCIEHUS

1.1

3HaTh ¥ TOHUMATh TEPMHHBI, CBSI3AHHBIE C PA3JINYHBIMU BUIAMU
yuceJl M CHoco0aMu HUX 3alucH, NEpexXOoauTh (eclid 3TO
BO3MOXHO) OT OJTHOU (POPMBI 3aTUCH YUCHIa K IPYroi

1.2

CpaBHHBaTB " yIIopsaAao4uBaTh LHCJIBIC YKMCiIa, OOBIKHOBEHHBIE U
JCCATHUYHBIC ,Z[pO6I/I, CpaBHHUBATh YHCJIa OJHOI'O 1 PA3HBIX 3HAKOB

1.3

BpinmonHsATh, codeTas YCTHbIE U TIMCbMEHHBIE MPUEMBI,
apupMeTHYeCKue JEeHUCTBHUS C HATypadbHBIMU U IECJIBIMU
YUCJIaMH, OOBIKHOBEHHBIMM W  JCCATUYHBIMU  JPOOSMH,
MTOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMY YU CIIaMHU

1.4

BpuncnsTh 3HAYEHHS] YHWCIOBBIX BBIPAXKCHUH, BBINOIHATH
MPUKUJKY W OLEHKY pe3yibTara BBIYMCICHHM, BBITOIHATH
npeoOpa3oBaHMsl YMCIIOBBIX BBIPAKCHUN HAa OCHOBE CBOMCTB
apu(PMETUIECKUX ICHCTBUIM

1.5

OkpyrasiTe 1LEdble YUCIa U JECATUYHBIE IpOOH, HaXOAUTh
NPUOJIMKEHUS YK Cell

1.6

CooTHOCUTH  TOYKY HA  KOOPAMHATHOW  MpAMOA  C
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COOTBCTCTBYIOIIIUM €U YHCJIOM U I/I306pa}KaTb qucjia TOYKaMH1 Ha
KOOp,HHHaTHOfI HpHMOﬁ, HaXOJAUTh MOAYJIb YHUCJIA

COOTHOCHUTH TOYKY B pr[MOYFOJIBHOﬁ CUCTEMC KOOpIHHAT C

1.7 .
KOOpAMHATAMHU 3TOU TOUKU
18 OKpyr/iaTh 1enble uYucia W JAEeCATUYHBbIE ApoOU, HAXOAUTh
' NPUOJIMKEHUS YU CEIT
2 Yucnosbie 1 OyKBEHHbIE BHIPAKEHUS
[Tonumate U ynoTpeONATh TEPMUHBI, CBSI3aHHBIE C 3aIHCHIO
2.1 CTENIEHU 4HCia, HAXOAWTh KBaJapaT U KyO 4ucia, BBIYUCIATH
3HAYEHUS YHUCIIOBBIX BBIPAKEHUH, COACPKAILUX CTEIIEHU
29 [Tonp30BaTbcs  NpU3HAKAMU  JEIMMOCTH,  PACKJIaJbIBaTh
' HaTypaJIbHbIE YMCIIa HA IPOCThIE MHOKUTENIN
23 [lonb3oBaTbCs  MacmTabOM, COCTABJISATH  MPONOPUUU U
' OTHOIIICHUS
Hcnonp3oBaTth OyKBBI UIs OOO3HAYEHHS] YWCEN TPH 3aIUCH
24 MaTEeMaTHYECKUX  BBIPAKEHUH,  COCTaBISATh  OyKBEHHBIC
' BBIDOKEHHUSI W (POPMYJIbI, HAXOJUTh 3HAYEHUS OYKBEHHBIX
BBIPAKEHUN
2.5 HaxoauTb Hen3BECTHBIN KOMIIOHEHT paBEHCTBA
3 Penrenue TekcTOBBIX 3a/1a4
31 Pemare MHOTOIIArOBBIE TEKCTOBBIC 33a4M apUPMETHUIECCKUM
' crocooomM
Pemars 3aJauH, CBSI3aHHbIE C OTHOIIICHUEM,
3.2 MPOMOPIIMOHATIFHOCTBIO BEJIMYUH, MPOIEHTAMH, pPEllaTh TpU
OCHOBHBIE 33Jla4¥ Ha APOOU U TPOIICHTHI
Pemarp 3amauu, conepikaliye 3aBUCUMOCTH, CBSI3bIBAIOIIME
BEJIMUMHBI: CKOPOCTb, BpEMs, PaccTOsSIHUE, IIE€HY, KOJUYECTBO,
33 CTOMMOCTB, IPOU3BOAUTEIBLHOCTb, BpeMs, 00BeM paboThI,
' UCTIONB3YS apu(MeTHdecKue MAeWCTBUSA, OICHKY, MPUKHIKY;
MOJIb30BAaThCA  €AMHHUIIAMHA  HW3MEPEHHs]  COOTBETCTBYIOIINX
BEJIMYUH
3.4 CocTaBnaTb OYKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 334a4U
3.5 W3Bnekate uH(MOpMAIMIO, NPEACTABICHHYI0 B Ta0nuIax, Ha
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JUHEWHOM,  CTOJAOYATOM  WJIM  KPYroBOM  Jauarpammax,
MHTEPIIPETUPOBATh NPEACTABICHHBIE JIaHHBIE, HMCIOJIb30BAThH
JIAHHBIE [IPU PELIEHUU 3a/1a4

3.6

[IpencraBnsaTe HHOOPMAILIUIO C TTOMOIIBIO TAOIUI, JUHEHHON U
CTOJIOUATOM AMArpamMm

Harnsgnas reomerpus

4.1

[TpuBOIUTH TPUMEPHI OOBEKTOB OKPY>KAIOIIETO MUPA, UMEIOIIIUX
bopmy V3YYEHHBIX r€OMETPUYECKUX IIJIOCKHX 151
IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPUUHBIX

buryp

4.2

N300paxkath ¢ MOMONIbIO LIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA
HEJIMHOBAaHHOM M KJIETYATOM Oymare H3y4YeHHbIE IUIOCKUE
reoMeTpuyecknue (GUryppl M KOHQUIypaluH, CUMMETPUYHbIE

burypsl

4.3

[lonp30oBaThCcst T COMCTPUYCCKUMHA  IIOHATHAMH: PABCHCTBO
(1)I/II‘yp, CUMMCTpPHUA,; UCIIOJIIB30BATh TCPMUHOJIOI'HIO, CBA3AHHYIO
C CHMMGTpHGﬁI OCb CHMMCTPpHH, ICHTP CUMMCTPHHA

4.4

Haxomute BeIWYMHBI YIJIOB HU3MEPEHUEM C  IOMOULIBIO
TPAHCIIOPTUPA,  CTPOUTh  YIJIbl  33JaHHOW  BEJUYUHBI,
I0JIb30BaThCS IPU PELICHUU 337ay TIPaJyCHOM MEpOM YIJIOB,
pacno3HaBaTh Ha 4YEpPTE)KaX OCTPBIA, MPSIMOU, PA3BEPHYTHIN U
TYIIOW YIJIbI

4.5

BpuncnsaTe AIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIbHUKA,
MI0JIb30BaThCS €AUHUIIAMHA M3MEPEHUS JUIMHBI, BBIPAXKATh OJIHU
€IVMHULBI U3MEPEHHUS JJIMHBI YEPE3 IpyTrue

4.6

Haxonuts, HCNIONB3YsI YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUA:
MEXIY ABYMs TOYKAMHU, OT TOYKH IO MPSAMOM, JJIMHY IIyTH HA
KBaJIPaTHOM CETKE

4.7

Brerancnars IJI0IA b ¢uryp, COCTaBJICHHBIX u3
PSMOYTOJIBHUKOB, UCIIOJIb30BaTh pazOueHue Ha
NpSIMOYTOJIbHUKM, Ha paBHble (QUTYpBI, AOCTPAaUBAHUE JO
NPSMOYTOJIbHUKA, TOJIb30BAThCSI OCHOBHBIMHU  €OUHULIAMH
U3MEPEHUs IUIOIIANN, BBIPAXaTh OJHM EIWHUIBI W3MEPEHHUs
IJIOIIA/INA Yepe3 APYyTHUE

4.8

Pacnio3naBaTh Ha MOJEIISIX U U300paKEHUAX MUPAMHUIY, KOHYC,
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HUJINHAP, HCIOJb30BATh TCPMHUHOJOIHIO: BCPIIMHA, pe6p0,
rpadb, OCHOBAHHUC, pa3BCPTKa

N3o0paxkath Ha  KJIeT4aTol  Oymare  MIpsIMOYTOJIbHBIN

4.9
napajuieJenumne s
410 Bbruucnare 00beM NpsAMOYTobHOTO Hapajiesenunena, Kyoa,
' M0JIb30BaThCS OCHOBHBIMH €TUHUIIAMH U3MEPEHUs 00beMa
411 PemaTe HecnoKHbBIE 33/layd Ha HAXOXKJIECHUE I€OMETPUUYECKHUX

BCJIMYMH B IIPAKTUICCKUX CUTyallUAX

[IpoBepsiembie 31eMEHTHI coepxkanus (6 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJICPKAHUS
1 HatypanbsHbie uncna
Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMH HaTypalbHBIMH
yuciaMu. YucIoBbie BEIPAKEHUS, TOPSIOK ACHUCTBUHN, UCTIOIb30BaHUE
1.1 ckoOok. Mcmonp30BaHWE MPU BBIUUCICHUSX MEPEMECTUTEIHLHOTO U
COYETATEIBHOTO CBONCTB CJIOYKEHUS u YMHOKEHHSI,
pacrnpeieITeIbHOTO CBOMCTBA YMHOKEHUS
1.2 OxkpyriieHHEe HATypaJIbHBIX YUCET
13 JenuTenun W KpaTHbIE YHCIa, HAUMOOJBIIUMN OOIMI JOenuTeNnb |
' HauMeHbliee ol1ee KpaTHoe. [[eTMmMocTb CyMMBI M IPOU3BEACHUS
1.4 Jlenenue ¢ ocTaTkoM
2 Hpobu
21 OObIKHOBEHHas1 JAp0oOb, OCHOBHOE CBOWCTBO ApOOM, COKpalleHue
' npo0Oeil. CpaBHEHHE U YIIOPSAI0YMBaHKUE IPOOEH
29 Pemienne 3a7a4 Ha HAXO0XKIEHUE YAaCTH OT LIEJIOTO0 U LEJIOro MO €ro
' yacTH. [[poOHOE 4nciio Kak pe3ynbTaT IeJIeHus
[IpencraBnenue necaTuuHO ApoOU B BUJE OOBIKHOBEHHOW IpOOH U
2.3 BO3MOXXHOCTh IIPEJICTABICHUS OOBIKHOBEHHOW JpoOHM B BHUIC
JECSITUYHOU
Hecatuunbie poOU U MEeTpUUecKas cuctemMa Mep. ApudmMeTuyecKue
2.4 JEUCTBUST W  YHWCJOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U
JECATUYHBIMH IPOOSIMHU
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2.5

OtHotienue. [lenenue B JaHHOM OTHOLIEHUH. MaciiTal, mponopiusi.
[IpumeHeHune nponopLuii MpyU pelieHuy 3a1a4

2.6

[lonsiTue IMpOLCHTA. Brruucnenue IIpoHcHTa OT BCIUYUHBI H
BCJIMYUHBI 11O €C IIPOLCHTY. BI)Ipa)KGHI/Ie IMPOLCHTOB ACCATHUYHBIMU
I[p06SIMI/I. Pemenue 3aa4 Ha IIPOOCHTHI. BLIpa}KCHI/IC OTHOIICHMUA
BCJIMYHUH B IIPOLCHTAX

[TonoxutenbHbIC U OTPULATCIIBHBIC YHCJIA

3.1

[lonoxxurenbHble U OTpULATENbHBIE yucaa. Llempie yncna. Monayib
yucia,  IEOMETPUYECKas ~ HMHTEpIpeTalus  MOIYJs  4ucia.
N300pakeHre ducen HAa KOOPAMHATHOW mpsiMoil. YucioBwie
npoMexxyTkd. CpaBHEHHE YHCET

3.2

Apudmernueckre AeMCTBUS C MOJOKUTENbHBIMA U OTPULIATEIbHBIMU
YUCIaMU

3.3

[IpssMoyrosibHasi cucTeMa KOOpAWHAT Ha IIOCKOCTU. KoopauHatsl
TOYKM Ha IJIOCKOCTH, adcuucca U opauHara. [loctpoeHue Todyek u
buryp Ha KOOpJUHATHOM MIOCKOCTH

BYKBGHHI)IG BBIPAKCHUA

4.1

[IpumeHenue OYKB i 3alUCH MAaTEMaTUYECKUX BBIPAKEHUU U
npemyoxxennii. CBolicTBa apu(pMETUUYECKUX JEHCTBUI. BykBeHHBbIE
BBIPDQKEHUsS M YHUCJIOBBIE IIOJACTAHOBKH. DyKBEHHBIE paBEHCTBA,
HAax0>KJICHUE HEU3BECTHOTO KOMITOHEHTA

4.2

®opmynbl, (GopMynBl TepuMeTpa W IUIOMAAM TMPSMOYTOJIBHHKA,
KBaJpaTa, o0beMa napajjiesenumena u kyoa

Perrenne TekCcTOBBIX 3a1a4

Pemenue TekCTOBBIX 3a1a4 apuMETUUECKUM CTIOCOOOM

5.2

Pemenue noruueckux 3anay. Pemienue 3amad mepedopoM  Bcex
BO3MOXKHBIX BAPUAHTOB

5.3

Pemenue 3amauy, colepKalluX 3aBUCUMOCTH,  CBSI3BIBAIOIIMX
BEJINYMHBI: CKOPOCTb, BpEMS, pACCTOSHHUE, II€Ha, KOJMNYECTBO,
CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpeMs, 00beM padoThl. ENUHUILIBI
U3MEPEHUSA: MACChl, CTOUMOCTH, PACCTOSHHS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXy €IMHULIAMHA U3MEPEHUS KaXK0l BEJIMUMHBI

5.4

Pemenue 3a1a4, CBA3aHHBIX C OTHOIICHHUCM, ITPOIIOPIHUOHAJIBHOCTBIO
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BCIMYMH, IMPOOCHTaAMH, PCIICHUC OCHOBHLIX 3aJa4d Ha I[pO6I/I )41
IMPOUCHTLI

OHCHKa U IPUKHUIKA, OKPYIVTICHUC PC3yJibTaTra. CocraBneHue

5.5 N
OYKBEHHBIX BBIPAKEHUI 110 YCIOBHIO 33Ja4U.
56 [IpencraBineHre JaHHBIX C TOMOLIBIO TaOMWIl M JAUArpaMM.
' CronbuaTeie quarpaMmbl. YTeHHE KPYTOBBIX IHAarpaMm
6 Harnsignas reomerpust
6.1 Touka, npsiMas, OTpE30K, JydY, yroJ, JIOMaHasi, MHOTOYIOJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT
6.2 B3auMHOe  pacnonoxkeHue  JABYX ~ OpsIMBIX HA  IUIOCKOCTH,
' napajuleJIbHbIe IPsIMbIE, IEPIICHAUKYIISIPHBIC PSMBbIE
63 W3mepeHre pacCTOSIHMI: MEXIy JABYMsS TOYKaMH, OT TOYKH JI0
' PSAMOU, JUIMHA MapUIpyTa Ha KBAIPATHOM CETKE
6.4 M3mepenne U MOCTpOEHUE YIiIoB C IOMOLIbIO TPAHCIIOPTUPA
6.5 Bungel  TpeyrosbHUKOB: OCTPOYTOJIbHBIH, HPSIMOYTOJIbHBIH,
' TYTOYTOJIbHBIN, paBHOOEAPEHHBINH, PABHOCTOPOHHUI
6.6 YeTplpexyronpHuK. [IpsAMOYrosbHMK, KBajapaT: HCIOJb30BAHUE
' CBOMCTB CTOpPOH, YIJIOB, TUaroHajien
N300paxkeHne reomMeTpuyeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢
6.7 UCIIOJIb30BAaHUEM LIUPKYJS, JUHEHKH, YTroJbHUKA, TPAaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 [lepumeTp MHOTOYTOIBHUKA
[TonsitTue momaau (QUrypel, €AMHULBI HM3MEPEHUS  IUJIOLIA/IH.
6.9 [TpubnmxenHoe wu3MepeHue tom@aan ¢GuUryp, B TOM YHCIE Ha
KBaJIPaTHOM CETKE
6.10 [TpubnnxeHHOE N3MEpPEHUE JJIMHBI OKPYKHOCTH, MJIOIIAIU Kpyra
6.11 CummeTpus: UEHTpalibHas, oceBas M 3epkaibHas. llocTpoenue
' CUMMETPHUYHBIX PUTYD
Harnsigaele mOpeacTaBieHHs O  MPOCTPAHCTBEHHBIX  (Urypax:
6.12 napajuienenunes, Kyo, npusma, nupaMmuja, KOHyC, HWIMHIp, Map U

chepa. MWM3obOpaxenue mnpocTpaHCTBEeHHBIX ¢uryp. I[Ipumepsl
pa3BepTOK MHOTOTPAHHUKOB, IWIINHIPa U KoHyca. Co3aHue MoJIeneit
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MPOCTPAHCTBEHHBIX GUryp (M3 OyMmaru, MpPOBOJIOKH, IJIACTUIIMHA U
JIPYTUX MaTepUasoB)

6.13

[lonarne oObeMa, eAWMHUIIBI H3MepeHus oO0beMa. OO0BeM
PSAMOYTOJIEHOTO TTapalie/Ieueaa, Kyoa

[TpoBepsiembie TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OCHOBHOI
oOpa3oBaTenpHO# mporpaMmsl (7 Kirace)

Kox
MIpOBEPSEMOT
0 pe3yJibTara

[IpoBepsieMble MpeIMETHBIE PE3YJIbTaThl OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHus

1

Ywucna v BBIYUCICHUS

1.1

BBIHOJ'IHSITB, coducTass yYCTHBIC W IIMCbMCHHBIC IIPHCMBI,
apI/I(I)MeTI/I‘-IeCKI/Ie I[@IZCTBPIH C pallMOHAJIbHBIMHU YK CJIaMHU

1.2

Haxonuth 3Ha4Ye€HUS YHUCJIOBBIX BBIPAKEHUU, MPUMEHSTH
pa3HOOOpa3HbIe CMOCOOBI M MPUEMbI BBHIYUCICHUS 3HAYCHUU
JIpOOHBIX  BBIPAKCHHM, COACpPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbBIC TPOOU

1.3

[lepexomuts OT oOfHOM GOpPMBI 3amKMCH YHUCEN K JpPYyrou
(mpeoOpa3oBbIBaTh JIECATHUUHYIO Jpo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCTUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
NECATUYHYIO IPOOb)

1.4

CpaBHHBaTB " YIIOPAAOYHUBATH PAllTMOHAJIBHBIC YHCJIa

1.5

OxpyrJsTh uncna

1.6

BpInonHATh TPUKUAKY W OUEHKY pPE3yJibTaTa BBIYMCIICHUM,
OIICHKY 3HAUYE€HUI YMCIIOBBIX BBIPAXKCHUI. BBIIOIHATH AEHCTBUA
CO CTEIEHSIMU C HATypaJbHBIMU MOKA3ATEISIMA

1.7

[IpuMeHATh TPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIH
HaTypaJIbHbIX YHCEI

1.8

Pemiath NpakTUKO-OPUEHTUPOBAHHBIC 3a/1aud, CBS3aHHBIE C
OTHOUIEHHEM BEIIMYHMH, MPONOPILUOHAIBHOCTHIO BEJIWYMH,
MPOIIEHTAMH, UHTEPIIPETUPOBATh PE3YJbTAThl PEIICHUS 33/1a4 C
y4€TOM OTPaHUYEHU, CBSI3aHHBIX  CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB
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AnreOpanyeckue BbIpaKeHUs

Hcnonb30oBaTh anreOpandecKyt0 TEPMUHOJIOTHIO U CUMBOJIUKY,

2.1
MPUMEHSTH €€ B MPOIIeCCe OCBOEHUS yueOHOTO MaTepHraia
29 Haxonute 3HaueHusi OyKBEHHBIX BBIPAKEHUN IPU 33JaHHBIX
' 3HAYEHHUAX NEPEMEHHBIX
23 BoInonHSTh peodpa3oBaHus 1IEJI0T0 BHIPAKEHHS] B MHOTOUJICH
' IpUBEICHUEM TOJJOOHBIX CJIaraeéMbIX, PACKPBHITHEM CKOOOK
BBINONHATE yMHOXEHUE OJHOWIEHA HA MHOTOWIEH U
2.4 MHOTOWIEHa Ha MHOTOYJICH, MPUMEHATH (OpMyJbl KBajapara
CYMMBI U KBaJpara pa3HOCTH
OCyIIEecTBIATh Pa3I0KEHUE MHOTOYJIEHOB HAa MHOMKHTEIU C
o5 NOMOUIbIO BBIHECEHUSI 3a CKOOKM OOIIEro MHOHUTENS,
' IPYNIHUPOBKHU CIaraeMblX, IPUMEHEHUs POPMYJT COKPAILIEHHOTO
YMHOKEHHSI
[IpumeHnsATh npeoOpa3oBaHUsl MHOTOYJIEHOB [JISl  PELICHUS
2.6 pa3IMYHBIX 3a/Jad W3 MAaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3
peanbHOU NMPAKTUKU
27 Hcnonp30BaTh  CBOWMCTBA  CTENEHEW € HATypaJIbHBIMHU
' MOKa3aTeJIIMU JIJIs1 IPeo0pa30BaHuUs BEIPAKECHHIM
3 VYpaBHEHHUs U HEPABEHCTBA
PemaTe iMHENHBIE YPABHEHUS C OHOM NIEPEMEHHON, TPUMEHSA
3.1 IpaBuia nepexoaa OT UCXOJHOIO YPaBHEHUS K PABHOCHIIBHOMY
emy. [IpoBepsTh, ABAAETCSA JIM YNUCIO KOPHEM YPaBHEHUS
39 [IpumensaTh rpaduueckue METOIbl MPU PEIICHUH JIUHEHHBIX
' YPaBHEHHU U UX CUCTEM
33 [lonOupaTe mnpuMepsl Mmap 4YUCEN, SBISIOMIUXCSA pPEUICHUEM
' JMHEHHOT0 YPaBHEHHUS C IBYMS IEPEMEHHBIMU
CtpouTh B KOOPJAWHATHOM TUIOCKOCTH TpaduK JHUHEHHOTO
3.4 ypaBHEHUS C [JBYMs [EPEMEHHBIMHU; TMOJb3YSICh TIpaduKOM,
PUBOAUTH PUMEPHI PEIICHUS] YPABHEHHUS
35 Pemlare cucremspl AByX JIMHEHMHBIX YPAaBHEHHW C JIBYMs
' NEePEeMEHHBIMH, B TOM YHCJIC TpapuiecKu
3.6 CocTaBnsiTh M peuiaTb JUHEHHOE YpaBHEHUE WA CUCTEMY
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JIMHENHBIX YPABHEHUM IO YCIOBHIO 3aJ1a4M, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYUYEHHBIN pe3ybTaT

Koopnunate! u rpadpuku. OyHkiumu

4.1

N306paxath Ha KOOPAMHATHOM IPSAMOU TOYKH,
COOTBETCTBYIOILIME 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
WUHTEpBaJibl, 3alHACHIBAaTh  YHUCJIOBBIE  IPOMEXKYTKA  Ha
anreOpanyecKoM SI3bIKE

4.2

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTHM TOYKH MO 3aJaHHBIM
KOOpANHATaM

4.3

Crpouth rpaduku JUHEUHbIX QYHKIUNA. CTpouTh rpaduk
bynxumm y = [x|

4.4

OnuceiBaTh C TOMOINBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTHU
MEXKIy BEJIMYMHAMHU: CKOPOCTh, BpEMs, pPAacCTOSHHE, IICHY,
KOJIMYECTBO, CTOMMOCTB, MTPOU3BOIUTEIIEHOCTh, BpEeMs, 00beM
paboThI

4.5

HaXOIII/ITb 3HA4YCHUC ®YHKHHH I10 3HAYCHUIO CC apIr'YMCHTA

4.6

[lonumate rpaduueckuii crnoco0 MPEeACTABICHHS M aHalIu3a
uH(pOpMaIuK, U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALIMIO U3
rpauKOB peaybHbIX MPOLECCOB U 3aBUCUMOCTEN

BGPOHTHOCTB U CTaTUCTHKA

5.1

Uutath wuHGOpMAIMIO, TPEICTABICHHYI0O B TalOnuIax, Ha
JIuarpaMMax, MpeJCTaBiIsATh JaHHbIE B BUJE TaOJMI], CTPOUTH
nuarpaMMbl  (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIE) IO
MAacCHBaM 3HA4YCHUH

5.2

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBBIC JIAHHEIE,
MIpe/ICTaBJICHHbIE B TAOJIMIIAX, HA TMarpaMmax, rpadukax

5.3

Hcnonb3oBaTh A1 ONHMCAHMS  JAHHBIX  CTaTUCTHUYECKHUE
XapaKTepUCTHKHU:  cpefdHee  apu(pMETHYEeCKoe,  MeJuaHa,
HanOoJIbLIee U HAMMEHBIIIEE 3HAYEHUS, pa3Max

5.4

Nmers 1mpencraBieHHE O CIy4alHOW HW3MEHUYMBOCTH HA
npuMepax IeH, (PU3NYECKUX BEIIMYUH, AHTPONOMETPUUYECKUX
JNaHHBIX,  UMETh  NPEACTABICHHE O  CTAaTUCTUYECKOU
YCTOMYMBOCTH
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I'eomeTpust

6.1

PacnoznaBatp V3YYECHHBIE r€OMETPUYECKHE burypsl,
ONpENEeNATh MX B3aUMHOE  pPAaclolOXKEHHE, HU300paxarb
reoMeTpUYeCKrue (DUTyphl, BBINOJHATH YEPTEKHU IO YCIOBHUIO
3agaun. M3sMepsATh IUHENHHBIE U YIIOBblE Beau4yuHbl. Pemars
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYKH YIJIOB

6.2

Jlenath TpyOyIO OIIGHKY JIMHEWHBIX U YTJOBBIX BEIMYWH
MPEIMETOB B pealibHOM KU3HU, PA3MEPOB MPUPOTHBIX OOBEKTOB.
Paznuuate pazMepsl 3TUX OOBEKTOB MO MOPSAKY BETUUUHbBI

6.3

CTpouTh UEepPTEXH K TEOMETPUUECKUM 33]1a4am

6.4

Ilonp30BaTbCd  IPU3HAKAMHM  PABEHCTBA  TPEYIOJIbHUKOB,
UCIIOJIb30BaTh NPHU3HAKM U  CBOMCTBa pPaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELIEHUN 3a1a4

6.5

HpOBOIII/ITB JOTHYCCKHC PACCYXKIACHHUA C HCIIOJIb30BAHUCM
IrCOMCTPHUUCCKHUX TCOPCM

6.6

[Tonp3oBaThCs IIpU3HAKaMH PaBCHCTBA IMPAMOYTOJIBHBIX
TPCYT'OJIBHUKOB, CBOMCTBOM MCAUAHBI, HpOBGIIGHHOI;'I K
THIIOTCHY3C IIPAMOYI'OJIBHOI'O TPCYI'OJIBHHKA, B PCHICHHUHU
IrCOMCTPHUUCCKHUX 3a1a4

6.7

OnpenensaTe NapauiebHOCTh MPSIMBIX € ITOMOIIBIK YTJIOB,
KOTOpble  oOpazyeT ¢ HuUMH  cekymas. Omnpenensite
MapaAJIIEIbHOCTD MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJTHOM IPSIMOU 10 TOYEK APYroM MpAMOMN

6.8

Pemiats 3aauun Ha KileT4yaTol Oymare

6.9

[TpoBOAUTH BBIYMCICHUS U HAaXOAWTh YHMCIOBBIE M OyKBEHHBIE
3HAYEHUS YIVIOB B TEOMETPUUECKUX 3aJa4ax C UCIOJIb30BAHUEM
CyMMBI YTJIOB TPEYTOJIBHUKOB W MHOI'OYI'OJIBHUKOB, CBOMCTB
yIJ0B, 00pa30BaHHBIX MPHU NEPECEUCHHUH JBYX MapaieIbHbIX
NpsAMBIX ~ CeKylled. Pemare mnpakTudyeckue 3agayd  Ha
HAXOXKIECHUE YIJIOB

6.10

Bianerp MOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpENENATh OUCCEKTPUCY YT U CEPEANHHBINA NEPIEHAUKYJIISP K
OTpe3Ky KaK F€OMETPUUYECKHE MECTA TOUEK

6.11

@opMynUpPOBaTh ONMPEIACICHUS OKPYKHOCTH U Kpyra, XOpJbl U
JAaMETPa OKPYKHOCTH, NOJB30BATHCS UX CBOWCTBAMHU. Y METh
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IIPUMCHATD 3THU CBOMCTBA ITpH PCUICHUHU 3aaa4

6.12

Brnamgerp  NOHATMEM  ONMCAaHHOW  OKOJIO  TPEYTOJIbHUKA
OKPYXHOCTH, yMETb HaxoguTb ee¢ LeHtp. llomp3oBaThCs
dakraMd O TOM, 4YTO OHMCCEKTPUCHI YIJIOB TpPEYroJbHUKA
IIEPECEKAIOTCSI B OAHOW TOYKE, U O TOM, 4YTO CEpPEAVHHBIC
NEPIEHANKYJIAPBl K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCS B
OJHOU TOUYKE

6.13

BnaneTs noHsTHEM KacaTelbHOU K OKPY>KHOCTH, TOJIb30BAaThCS
TEOpPEMOU O TEPIEeHIUKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

[Tonp30BaThCs HpOCTefIHJI/IMI/I reOMCTPUICCKUMU
HCPABCHCTBAMHU, IIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOINTE  OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUS C
MTOMOIIIBIO LIUPKYJIS U TIMHENKHU

[IpoBepsiembie 3eMeHTHI coaepxanus (7 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJICPKAHUS
1 Uuca v BBIYUCIICHHUS
JpoOu OOBIKHOBEHHBIE W JIECATHYHBIE, MEPEXO OT OAHOU (HOPMBI
1.1 3amucH AapoOeit k apyroi. [loHsTHE parmoHAIBHOTO YKCIIA, 3aIUCh,
CPaBHEHUE, YIIOPSIOYMBAHNE PALIMOHAIBHBIX YUCEN
12 Apudmernueckre NEUCTBUS C palMOHAIbHBIMU 4YHUCiIaMH. Perenue
' 3aJlay U3 peaibHOM MPAKTUKKU Ha YacTH, Ha IpoOu
Crenenb C HaTypaJbHbIM MOKa3aTeJIeM: OTpeJIeIICHHE,
1.3 npeoOpa3oBaHUE BBIPAXKEHUM HAa OCHOBE OIPEIENICHUs], 3aluch
OOJBIINX YUCEN
[TpoueHThl, 3amuch MPOLIEHTOB B BHJE ApoOM M JIpoOM B BHJE
1.4 npoLeHTOB. Tpy OCHOBHBIE 33J]a4M HA NPOLIEHTHI, PEIICHNUE 3a1a4d U3
peabHOM MPAKTUKH
15 [IpumMeHeHne NpU3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN
' HaTypaJbHbIX YNCEI
16 PeanbHble 3aBUCMMOCTM, B TOM uHcle MpsMmas u oOpaTHas

MPOMOPIHUOHAIIBHOCTH
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AnreOpanyeckue BbIpaKeHHs

[lepemeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAXKEHUS C IIEPEMEHHOM.

2.1
JonycTuMble 3HaAYECHHS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEKIY BEJIMYUHAMH B BUJIE (POPMYJIBL.
' Breraucnenns mo hopmynam
23 [IpeoOpa3zoBaHue OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO paBHbBIC
' BBIPAKEHUS
2.4 CBOIICTBA CTENEHU C HATYPAJIBbHBIM I10KA3aTEIIEM
25 OpHounensl W MHOroujleHsl. CternmeHb MHoroujaeHa. CrokeHwHe,
' BBIYMTAHUE, YMHOKEHUE MHOTOYJIEHOB
@opMyJIbl COKPALIEHHOTO YMHOXKEHHMSI: KBaJpaT CyMMbl M KBajapaT
2.6 pazHoctu. PopMyna pa3HOCTU KBaApaToB. Pa3noxkeHne MHOTOWIEHOB
Ha MHOXKHUTEIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, I[IpaBWiIa  INpeoOpa3oBaHUS
' YpaBHEHUS, PABHOCUIIBHOCTh YPABHEHHI
392 JluneliHOE ypaBHEHME C OJHOM NIEPEMEHHOW, YHCIO KOpPHEU
' JIMHEWHOTO YPAaBHEHUS, PELICHUE TUHENHBIX YPABHEHUN
33 CocraBiieHME YpaBHEHHI IO YCIIOBHUIO 3a7auyu. PenieHne TeKCTOBBIX
' 3a/1a4 ¢ MOMOUIBI0 YpaBHEHUMN
3.4 JluneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpauk
CucremMa JAByX JIMHEWHBIX YPAaBHEHHU C JBYMs IE€PEMEHHBIMHU.
3.5 Pemenue cucrem ypaBHEHHMI CHOCOOOM TOJCTaHOBKH. [Ipumepbl
pEeLIeHUs TEKCTOBBIX 3a/1a4 C IOMOLIBIO CHUCTEM YPaBHEHUI
4 Koopnunate! u rpadpuku. yHKIuu
4.1 Koopaunarta Touky Ha npsamoi
4.9 HucnoBsle npomexyTku. PaccTtosHue wMexay ABYMs TOYKaMU
' KOOPJAWHATHOM MPAMOMN
43 [IpsimoyronbHast cucrema koopauHaT, ocu Ox u Oy. AOcuucca u
' OpAMHATa TOYKHU Ha KOOPJIMHATHOM TJIOCKOCTH
4.4 [Tpumepsl rpadukoB, 3agaHHBIX QopMynamu. YUrTeHue rpapukos
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PCalIbHBIX 3aBUCUMOCTEH

4.5

[Monsitue pynkuuu. I'padux ¢pynkiun. CoiicTBa QyHKIIUH

4.6

Jluneitnas pyukuus, ee rpaguk. I'paduk pyHkmm y = [X|

4.7

['paduyeckoe perieHue JIMHEHHBIX YPaBHEHHH M CUCTEM JIMHEHMHBIX
YpaBHECHUU

BCPOHTHOCTI) N CTAaTHUCTHUKA

5.1

[IpencraBieHre MaHHBIX B BHAE TaONHWI, AMarpaMm, TpaduKoB.
3anonHeHue TabluIl, YTeHHE U TIOCTPOCHUE AarpamMm (CTOIOMKOBBIX
(cTronbuathiX) U KpyroBbiX). UTeHHe TpaduKOB peabHBIX MPOIECCOB.
W3Bnevyenne nHGOpMAIIUN U3 AUArPaMM U TaOJHII, UCTIOIb30BAaHUE U
UHTEPIIpETALNs JaHHBIX

5.2

OmnucarenpHas CTaTUCTUKA: CpeAHEE apU(PMETHYECKOE, MEINaHa,
pa3max, HamOoJblIee M HAaMMEHbLIEE 3HAYeHUsT Habopa YHMCIIOBBIX
JnaHHBIX. [[pumeps! cirydailHOM N3MEHYUMBOCTH

5.3

Cny4dailHblii  SKCniepuMeHT (OMbIT) U CiIy4yailHOEe  COOBITHE.
BeposiTHocTh M 4acTtoTa. Poiib MalOBEPOSITHBIX M TPAKTUYECKU
JIOCTOBEPHBIX COOBITHII B mpupoae M B oOuiectBe. MoHeTa u
UrpajbHas KOCTb B TEOPHH BEPOSTHOCTEMN

5.4

I'pad, Bepmmna, pebpo. Crenenb BepmuHbl. Yucino pebep u
CyMMapHasi cTeneHb BepiiuH. [IpencraBieHue o cBsi3HOCTH rpada.
Henu m mukiel. [lytu B rpadax. OO0xox rpada (9iJiepoB MyTh).
[IpencraBnennie 00 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢
oMOIIbI0 rpad)oB

['eomerpus

6.1

HauvanbHnbie nonsatus reomerpun. Touka, mpsiMasi, OTpE30K, Jy4d. YTOJI.
Bunel yrinos. BepTukanpHble U CMEXHBIE YTIIbl. buccekTpuca yria.
Jlomanasi, MmHOTOYronpHUK. [lapannensHOCTh U NEPIICHAUKYIISPHOCTD
MPSIMBIX

6.2

Cummetpuunbie Qurypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPUHU.
IIpuMepbl CUMMETPHUM B OKPYKAIOILEM MUPE

6.3

OCHOBHBIE TIOCTPOEHUSI C TIOMOIIBKO IUPKYJSd W JIMHEUKH.
TpeyronsHuk. BeicoTa, Mmeuana, OuccekTpuca, ux CBONCTBa

6.4

PaBHOOCIpEHHBIT ¥ PAaBHOCTOPOHHHM TPeyrojbHUKU. HepaBeHCTBO
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TPEYroJIbHUKa

6.5

CBoiicTBa M MpHU3HAKH paBHOOEAPEHHOTO TpeyrojbHuKa. [IpusHaku
PaBEHCTBA TPEYTOJIBHUKOB

6.6

CpoiicTBa M MNpHU3HAKA MApaUIENbHBIX MpsMbIX. CymMma yrios
TPEyTrOJbHHUKA. BHENTHUE yTIIbI TPEYrONIbHUKA

6.7

[TpstmoyronbHbIN TpeyroabHUK. CBOMCTBO MeIHMaHbI IPSIMOYTOJIBHOTO
TpPEeyrojbHUKa, MPOBEJCHHONW K THUINOTeHy3e. [Ipu3Haku paBeHCTBa
NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsSMOYTONBbHBIN TPEYroabHHUK C
yriaom B 30°

6.8

HepaBeHCcTBa B rTEOMETPUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
O JIUTMHE JIOMaHOM, TeopeMa O OOJbIIeM yrie U OOJbIIel CTOpOHE
TpeyrojbHuKa. [leprneHuKynsip U HaKJIOHHAs

6.9

['eomeTpuueckoe MecTo TOUeK. buccekTpuca yriia ¥ cepeIuHHbBIN
MEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK

6.10

OKpyHOCTh M KpYI, XOpJla W JHAMETP, UX CBOMCTBA. B3ammHOe
pacnoJIoKEHUE OKPYKHOCTH M mpsmol. KacartenpHass u cexymas K
OKPY’KHOCTH

6.11

OKPY)KHOCTB, BIIMCaHHasA B YTOJL. Bnoucannas u omnmcaHHas
OKPYXHOCTHU TPCYT'OJIbHUKA

[TpoBepsiembie TpeOOBaHMS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHOM MPOTrpaMMBbI 8 Kitacca

Kox

[IpoBepsieMble TPEAMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM

npoBepsieMor |00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs

0 pe3yJbTaTa

1

Yucia ¥ BBIYUCIIEHUS

1.1

Hcnonp30BaTh HaydallbHbIE MPEICTABICHUS O MHOYKECTBE
JICICTBUTEJILHBIX YHUCEN JJIi CPAaBHEHHWS, OKPYIJICHUS U
BBIYUCJICHUN, U300paXkaTh EUCTBUTEIbHBIC YUCIA TOYKAMHU Ha
KOOPJAMHATHOU MPSAMOU

1.2

[IpumensaTy moHATHE apU(METUYECKOTO KBAaJAPATHOTO KOPHS,
HAXOJIUTh KBaJPATHBIC KOPHH, UCIIOIB3YS TIPU HEOOXOTUMOCTH
KaJIbKYJISITOP,  BBITIOJIHATH ~ MPEOOpa3oBaHUSI  BBIPAKCHUIA,
COAEpKAIIMX KBaJIpaTHbIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEN
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1.3

Hcnonp30BaTh 3alMCH OOJIBIINX M MAaJbIX YHCEN C IIOMOIILIO
NeCATUYHBIX ApoOel u creneHel yucna 10

AnreOpanyeckue BbIpaKeHUs

2.1

[IpuMeHATP TOHATHE CTENEHM C LENbIM  IOKa3aTeseM,
BBIIIOJIHATH IPE0OPa30BaHUS BBIPAXKECHHI, COAEPIKAIMX CTENEHU
C LICJIBIM I10KA3aTelIeM

2.2

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BaAHUS PAlUOHAIIBHBIX
BBIPAKCHUN HA OCHOBE IIPABWJI JCUCTBUM HAJ MHOTOYIEHAMU U
anredpandyecKuMu ApoosiMu

2.3

PaCKJIaI[BIBaTL KBaﬂpaTHBIﬁ TPCXWICH Ha MHOKHTCIIU

2.4

[IpumensaTh mpeoOpa3oBaHUsl BBIPAXKEHUN I pEIICHUS
pa3IMYHBIX 3a/lad U3 MaTeMaTHUKU, CMEXKHBIX MPEIMETOB, U3
peaabHOM MPaKTUKU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemate nuHelHbIE, KBAaJpaTHBIE YPAaBHEHUS M PalMOHAJIbHBIE
YPaBHEHMS, CBOJAIINECS K HUM, CUCTEMBI JIBYX YPABHEHHUH C
JIBYMsI IEPEMEHHBIMH

3.2

[IpoBoUTh MpOCTEHIINE HCCIEIOBAaHUS YPAaBHEHUM M CUCTEM
ypaBHEHUN, B TOM 4YHCJIE€ C MPUMEHEHUEM TpadUuyecKux
npeacTaBieHuil (yCcTaHaBIMBaTh, MMEET JIM ypaBHEHHUE WIU
CHUCTEMa YypaBHCHHWM pEIICHUS, €CIM HMEET, TO CKOJbKO, H
npouee)

3.3

[lepexoquTs OT crnoBecHOW (OPMYIUPOBKUA 3a7aydl K €€
anredpanyecko MOJIEIN C TMTOMOIIBIO COCTABJICHHS] YPAaBHEHUS
WJIA CUCTEMBI YPABHEHUHN, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ MOJTYyYEHHBIN Pe3yJIbTaT

3.4

[IpruMeHATh CBOWCTBA YHMCIIOBBIX HEPABEHCTB JJIsI CPaBHEHWS,
OLICHKH, pEIIaTh JIMHEWHbIE HEPABEHCTBA C OJTHON IEPEMEHHOM U
WX CHUCTEMBbI, J1aBaTh IPaPUUECKyI0 WLTIOCTPAIIMI0O MHOKECTBA
pELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[TonumaTe ¥ UCNoJib30BaTh (HYHKIIMOHAJIBHBIE MOHATUS U SI3bIK
(TepMUHBI,  CHMBOJMYECKHE  OOO3HAYEHUS),  OMNPEIEIATH
3HaueHWe (QYHKUMU TO 3HAYEHUIO aprymMeHTa, ONpeleNsiTh
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cBOMCTBa QYHKIIMH TI0 €€ rpaduky

4.2

CtpouTs rpaduKu 3JeMeHTApHBIX PyHKINN BUaa: Y = e y =X?,
y = X3, y = |X|, onMCHIBaTH CBOMCTBA YUCIOBOM (DYHKIMH IO €€
rpaduKky

BeposTHOCTB M CTaTHCTHKA

5.1

W3BiekaTh 1 MpeoOpa3oBbIBaTh HH(POPMAITHIO, PEICTABICHHYIO
B BHJIC TaOJIMII, TUarpaMm, rpauKoB, MIPEACTABISAThH TaHHBIC B
BU/IC TAOJINII, AUArpaMM, TpauKoB

5.2

OnuceIBaTh JaHHBIC C IIOMOIIBIO CTATHCTHYCCKHUX MOKa3aTelICh:
CpCaHNX 3HAYCHUHN U MCPp paCCCHUBaAHUA (pasMax, JUCIICPCHUA U
CTaHIapTHOC OTKHOHCHI/IC)

5.3

HaXOIII/ITB YaCTOTHI YHUCJIOBBIX 3HAYCHUMN U YaCTOTHI CO6BITHﬁ, B
TOM YHCJIC 110 PC3yJIbTaTaM I/I3Mep€HI/Iﬁ )51 Ha6JIIOII€HI/Iﬁ

5.4

HaxonuTh BEpOSATHOCTH CIy4ailHBIX COOBITHI B OIBITaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHUCJE B ONBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5.5

Hcnonp3oBaTh rpapuyeckue MOAEIU: JEPEBO  CIy4ailHOro
DKCHEPUMEHTA, JUArpaMMBbl DUJIepa, YUCIIOBAs IpsMast

5.6

OHGpI/IpOBaTB IIOHATHUAMM: MHOJKCCTBO, IIOAMHOXKCCTBO,
BBIIIOJIHATE  OIICpAllMM Had MHOXCCTBAMU! O6’I)G,Z[I/IHGHI/IC,
MNEPCCCUCHUC, NOIMOJHCHHUC, IICPCUNUCIIATE 3JICMCHTBI MHOKCCTB,
IMPUMCHATD CBOMCTBA MHO>KECTB

5.7

Hcnonb3oBaThk rpadudecKoe MpeacTaBICHUE MHOKECTB U CBsI3ei
MEXK1y HUMH [T OITMCAHUS MIPOLIECCOB U SBJICHHUM, B TOM YHCIIE
IIPU PEUISHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB U KypCOB

I'eomerpus

6.1

Pacmo3naBate OCHOBHBIE BUJbl YCTBIPCXYTOJIbBHUKOB, HX
DJICMCHTBI, IIOJB30BATBCA HX CBOMCTBAMH Ipu  pCIICHUU
reOMCTPHUICCKUX 3aaa4

6.2

[TpumensTH CBOICTBA TOYKHU rnepeceyeHust MeauaH
TpeyroJyibHHUKA (LIEHTpa Macc) B PEIICHUH 3a7a4

6.3

Brnanere nmoHATHEM CpEAHEN JTMHUMU TPEYTOJIbHUKA U TPAIECLNH,
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MIPUMEHSTh UX CBOWMCTBA MPU PELIEHUU T€OMETPUUECKUX 3a]a4.
[Tonb3oBatbcss ~ Teopemont  Dajeca U TEOpEeMOM O
MPONOPLUHUOHAIIBHBIX OTPE3KaX, NPUMEHATh HMX ISl PELICHUS
MMPAKTUYECKUX 3a7a4

6.4

[IpuMeHsATh NpU3HAKK MOAOOUS TPEYrOJILHUKOB B PEIICHUU
r€OMETPUYECKUX 3a1au

6.5

[Tonb3oBaTecss  Teopemor  Iludaropa  mma  pemieHus
FEOMETPUYECKUX M IpakThyeckux  3agad.  Crpouth
MaTEMaTHYECKyl0  MOJEJIb B  IPAKTUYECKUX  3ajayax,
CaMOCTOSITENIBHO JI€1aTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE
JUIAHBI

6.6

BJ'IaI[eTB MMOHATHAMU CUHYCA, KOCHHYCAa U TAHI'CHCA OCTPOro yriia
IMPAMOYT'OJIBHOI'O TPCYIroJIbHUKA. [Tonp3oBaThCs OTHMH
MOHATHUAMU JIA pCHICHUS ITPAKTUYCCKUX 3a1a4

6.7

Beruncnars (pa3iduHbIMU CIIOCOOaMU) TUIOMIAb TPEYTrOJIbHUKA
W IUIOMIAAM  MHOTOYTOJBHBIX  (uryp (MOJb3ysCh, T/
HEOOXOJIMMO,  KaJIbKYJSITOpOM). IIpuMEHSTh MOJIydeHHBbIE
YMEHHUS B IPAKTUYECKUX 3a/1a4ax

6.8

Brnanerp NOHATMAMM BOMCAaHHOIO M LEHTPAJIbHOTO YIUIA,
WCIIOJB30BaTh TEOPEMBI O BIIMCAHHBIX YTIJIAX, YTIAaxX MEKIY
XOpJaMu (CeKYLIMMU) U yTJIe MEKy KacaTeJIbHOM U XOpA0OU Npu
PELIEHUH T€OMETPUYECKUX 3a1a4

6.9

Bitazets NOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, TIPUMEHSTh
CBOMCTBA ONMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHNH 3a1a4

6.10

[IpuMeHATh TOJIyYEHHBIE 3HAHMS Ha NPAKTUKE - CTPOUTH
MaTeMaTUYeCcKHe MOJENW Ui 337ad pPEAbHOM JKU3HU U
IPOBOJUTE COOTBETCTBYIOUIUE BBIYUCICHHUS C IPUMEHEHUEM
nofo0usT U TPUTOHOMETPUHU (IOJIB3YSCh, TI/€ HEOOXOIUMO,
KAJIbKYJISITOPOM)

[IpoBepsiembie 1eMEHTHI coepxkanus (8 kiacc)

Kon [TpoBepsieMblil SEMEHT COEPKAHUS
1 Yuca v BBIYUCIICHUS
1.1 KBaapatHblii kopeHb u3 uncina. [lonstiue o0 uppalroHaIbHOM YHCIIE.
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I[CC}ITI/I‘{HBIC HpI/I6J'II/I}KCHI/I}I HppalrOHAJIIbHBIX YHUCCJII

CpoiicTBa apumMeTndecKux KBaAPaTHBIX KOPHEN U UX MPUMEHEHHE K

1.2 npeoOpa3oBaHUIO  YHUCJIOBBIX  BBIPAKEHUH W BBIUHUCICHUSIM.
JIeiICTBUTEBHBIC YHCIA
13 CremneHb C LIEJBIM MOKa3aTeNeM U ee cBorcTBa. CTaHgapTHAs 3alUCh
' YHCIa
2 AnreOpanyeckre BbIpaKeHHS
21 KBaapaTHbIii TpexuseH, pa3joKeHHWE KBaJIpaTHOTO TpeXuieHa Ha
' MHOKUTEIN
2.2 AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil 1podu
23 CrnoxxeHue, BBIYUTAHUE, YMHOXKEHHUE, JCJICHHE alreOpanyecKux
' npo0eit
2.4 PannonanpHbie BRIpaXKEHUS U UX ITPeoOpa3oBaHKe
3 VYpaBHEeHMs U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHHE, (opMysa KOpHEH KBaApaTHOIO YpPaBHEHUS.
' Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOIAUINXCS K TUHEMHBIM U KBAJPaTHBIM
3.3 [Ipocreiiime qpoOHO-paruOHAIbHBIC YPABHEHUS
['padrueckas uHTEpHIpETAlIMs YPABHEHUN C ABYMS MEPEMEHHBIMU U
3.4 CUCTEM JIMHEMHBIX YpPAaBHEHUU C JABYyMS IepeMeHHbIMU. [Ipumepsl
pEelIeHUs] CUCTEM HEIMHEHMHBIX YPABHEHHI C IByMs TIEPEMEHHBIMU
3.5 Pelienrie TEKCTOBBIX 3aj1au aaredpandyeckuM Crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCTBO ¢ 01HOW NEPEMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIluHeliHbIe HEPABEHCTBA C OJJHOM NEPEMEHHOM
3.10 CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU
4 OyHKIIMU
4.1 [Tonsitue ¢pynkiuu. OOIACTh ONpEACICHUs] U MHOXKECTBO 3HAYEHUU
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byukiuu. CiocoOsl 3ananus GyHKITUH

4.2 I'paduk pynkumu. Yrenrne cBONCTB GYHKIINH 1O €€ rpaduky
4.3 [Tpumeps! rpadukoB QyHKINNA, OTpAXKAIOMIUX PEATbHBIE MPOIIECCHI
44 @DyHKIMYU, OMUCKHIBAIOLIUE MPSAMYIO U OOpaTHYIO MPOMOPIIMOHAIbHbBIE
' 3aBUCUMOCTH, UX TpaduKu
4.5 DyHKIuK y = X%, Y = X°
4.6 dynkupyn Y = Jx, y = |X]|
4.7 ['paduueckoe penieHre ypaBHEHUN U CUCTEM YPaBHEHUM
5 BeposaTHOCTh U CTaTUCTHKA
5.1 [IpencraBiieHre TaHHBIX B BUE TAaOJIMII, TUarpaMm, rpad)ukoB
52 MHOKeCTBO, 3JIEMEHT MHOXXECTBA, MOAMHOXeCTBO. Omnepanuu Haj
' MHO’KECTBaMU: 00BbEIMHEHNUE, IEPECCUEHUE, JONOJTHEHUE
53 CpolicTBa omnepanuid HaJl MHOXECTBAMHU: MEPEMECTUTEIBHOE,
' COYETATENbHOE, PACTIPEACTUTENBHOE, BKITIOUCHHUS
5 4 Hcnonp3oBanne TpaduyecKoro TMPEACTABICHUS MHOXECTB IS
' OTMCaHUs PEaTbHBIX MPOIIECCOB U SIBJICHUMN, TIPU PEIICHUH 3a4a4.
55 U3mepenne paccenBaHus JaHHBIX. Jlucmepcus U CTaHIApTHOE
' OTKJIOHEHUE YUCJIOBBIX HA00pOB. [lnarpamMma paccenBaHus
DJieMEeHTapHbIe COOBITHS CllydaliHOrO ombiTa. CiiydaliHble COOBITHS.
BepostHocTH COOBITHIA. OnbIThI c PaBHOBO3MOXHBIMU
5.6 AJIeMEeHTapHbIMU COOBbITHAMU. Ciy4aitHeiii BbIOOp. CBsI3b MEXAY
MaJIOBEPOSTHBIMU W TPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMHU B
pUpoje, OOIIECTBE U HAYKE
HepeBo. CBolicTBa AEPEBBEB: EANHCTBEHHOCTD MYTH, CYILIECTBOBAHHE
5.7 BUCSYEH BEPIIUHBI, CBA3b MEX]Y UMCIOM BEpIIMH U YUCIOM pedep.
[IpaBuno ymuoxxenus. Pemenne 3aaa4d ¢ momoiipto rpadoB
[IpotuBomnomnoxueie coObiTUsA. Jnarpamma Oitniepa. O0beAHEHNE U
5.8 nepecedenue coobIThil. HecoBmecTHbie coObITHS. DOpMyIna CIOXKEHUS
BEPOSATHOCTEU
59 YcnoBHas BeposaTHOCTh. [IpaBuno ymHOxkeHusa. He3aBucumsbie

COOBITHUA
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HpC,Z[CTaBHCHI/Ie OKCIICpUMEHTA B BHUAC JCPCBA. Pemenue 3amau Ha

5.10 HAaXOXKJEHUE BEpPOSTHOCTEM C TMOMOINBIO JepeBa CIy4yalHOTO
HKCHEPUMEHTA, JUarpamm Jdiliepa
6 ['eomeTpus
6.1 YetpipexyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroJIbHUK, pOMO, KBaJpaT, UX MPU3HAKA U CBOMCTBA
Tpaneuusi, paBHOOOKas Tpareuus, €€ CBONCTBAa U MPU3HAKH.
6.3
[IpsimoyroJibHas Tparnenus
6.4 Meron ynBoenus wmenuassl. lleHTpanbHas cummetpus. Teopema
' dasieca 1 TeopeMa 0 MPOMOPLHOHATIBHBIX OTPE3KaX
65 CpenHne JMHHM TpeyrojibHMKa W Tpameuuu. LleHTp macc
' TPEYTOJIbHUKA
[logobue TpeyroabHukoB, Koddduiment mnomodbus. IlpuzHaku
6.6 nojo0usi TpeyrojabHUKoB. [IpumeHeHue noao0usi MpU  pelIeHUU
MPaKTUYECKUX 3a]a4
6.7 dopMyIibl s TUIOMAAN TPEYTroJIbHUKA, apajijiesiorpaMma, poMoa u
' Tpaneuuu
6.8 CpoiicTBa miomaaei reomeTpudeckux puryp. OTHOIIEHHUE MJI0MaeH
' No100HBIX (hUryp
6.9 Boluncnenre miomanaeil TPeyroJlbHUKOB M MHOTOYTOJBHUKOB Ha
' KJIeTyaTon Oymare
6.10 Teopema ITudaropa. [lpumenenne reopemsr [ludaropa npu perieHun
' MPAKTUYECKUX 3a]1a4
CHuHyC, KOCHMHYC, TaHI€HC OCTPOr0 YyIja MpSAMOYTOJIBHOIO
6.11 TpeyrojdpHuka. (OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue Gyakun yriaoB B 30°, 45° u 60°
y y
6.12 BnucanHbele ¥ UEHTpaJbHBIE YTJbI, YroJl MEXJy KacaTelbHOM U
' XOPAOH. YTIIbI MEXKY XOPJaMHU U CEKYIITUMU
6.13 BriucaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIBHUKH
6.14 B3anmHoe  pacnonokeHue — AByX — OKpykHocred.  Kacanue

OKpyxHOcTel. O61ne KacaTreabHbIe K ABYM OKPYKHOCTSAM
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTeapHOM TporpaMmabl (9 Kiace)

Konx
MPOBEPSIEMOT
O pe3yJibTara

[IpoBepsieMble MpPEIMETHBIE PE3YJIBTATHl OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUs

1

Ywucna v BBIYMCICHUS

1.1

CpaBHHBaTB u YIopAaA04nBaTh paduOHAJIBHBIC 151
HPppaduOHAJIbHBIC YHUCJIA

1.2

BemonusaTe apudmeTnueckue JEHCTBUS C PpallMOHAIbHBIMU
YUCJIAMH, COYETasi YCTHBIE U TMCbMEHHBIE ITPUEMBI, BBIIIOJIHAThH
BBIYMCJIEHUS C UPPALMOHAIIBHBIMY YHCIIAMH

1.3

HaXOI[I/ITB 3HAQUCHUS CTEIICHEH C OCJIbIMHU ITIOKA3aTCIIIMHU M
KOpHefI, BBIYHCJIATH 3HAYCHUS YU CIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJ'I}ITB IIGﬁCTBHTCJILHBIe 4UncCiia, BBIIIOJHATL IMIPUKUIKY
pe3yiibTaTa BBIHHCHGHHﬁ, OOCHKY YMCJIOBBIX BI)Ipa)KeHHﬁ

YPaBHCHI/ISI N HCpPpAaBCHCTBA

2.1

Pemlare nuHEWHBIE W KBaJApPATHBIE YPABHEHHWs, YPaBHEHMS,
CBOJSIIMECS K HHM, MpOCTEUIIME APOOHO-pAllMOHAIIbHbBIE
YPaBHEHHUS

2.2

Pemare cucremMbl JABYyX JIMHEHMHBIX YPAaBHEHHW C JIBYMS
IIEPEMEHHBIMU M CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OIHO
YPAaBHEHUE HE SBIIAECTCS JIMHEHHBIM

2.3

PemaTe TekcTOBBIE 3ajaud  aiaredOpanvyeckuM CrIocoOOM ¢
MOMOIIBI0 COCTABJICHUSI YPABHEHHUS WU CHUCTEMBI JBYX
YpaBHEHH C IBYMS IEPEMEHHBIMU

2.4

[IpoBoauTh mpocTENIIME UCCIIECIOBaHUS YPABHEHUW U CUCTEM
ypaBHEHU#N, B TOM 4YHCJIE€ C MPUMEHEHUEM TpadUuyecKux
NpEACTaBICHU  (HampuMep, yCTaHaBIMBaTh, WMEET JIU
YPaBHEHUE WM CHUCTEMA YPABHECHUM PEILICHUS, €CIIM UMEET, TO
CKOJIBKO)

2.5

Pemate nHHEHHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA,
M300pakaTh pEIICHWEe HEPABEHCTB HAa YHCJIOBOW MPSMOMH,
3aIMCBIBATh PEUICHUE C MIOMOILBIO CUMBOJIOB
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2.6

Pemartps cucTeMsbl IMHEUHBIX HCPABCHCTB, CUCTEMbI HCPABCHCTB,
BKIIIOYAIOIHEC KBAAPATHOC HECPABCHCTBO, I/1306pa}KaTB PCUICHUC
CUCTCMBbI HCPABCHCTB Ha YHUCIIOBOM HpHMOﬁ, 3aIIMChIBAaTh
pemCcHUC C IMOMOIIIBIO CHMBOJIOB

Hcnonp3oBaTh HCPABCHCTBA IIPU PCIICHUN PA3JIMYHBIX 3a1a4

OyHKIUH

3.1

Pacno3naBath (yHKUIMH W3y4eHHBIX BHUAOB. Iloka3biBaTh

CXEMAaTHYECKH PACMONIOKEHHE HAa KOOPAMHATHOM IIOCKOCTU
k

rpaduxoB ¢pynkiuii Buga: y =kx,y=kx +b, Y= . y=ax?+

bx + ¢ B 3aBUCUMOCTH OT 3HaYeHUI KO3 (HUIIMEHTOB, OMKCHIBATH

CBOMCTBa (DyHKIIMIA

3.2

IIoka3piBaTh CXEMATHMUYECKU PacCIIOJIOKCHHUC Ha KOOpI[HHElTHOﬁ

IUIOCKOCTH TpadukoB (yHKUMN BHIA y=\/; , Yy = |x u
OIKCHIBATh CBOMCTBA (PYHKITUI

3.3

Crtpouth U n300paxkarb CXeMaTUUECKU IPaQUKHA KBAIPATUUHBIX
(GyHKIUH, ONUCHIBaTh CBOMCTBA KBAAPATUYHBIX (DYHKIUHI MO UX
rpadukam

3.4

Pacno3naBaTe  KBajgparuuHylo (QyHKUHIO 10  (Qopmyie,
IPUBOJUTH MPUMEPHl KBAJAPATUUYHBIX (PYHKIUN H3 peabHON
XKU3HH, (PU3UKH, TEOMETPUU

Apudmernueckas 1 reoMeTprUuecKasl Iporpeccuu

4.1

Pacno3naBath apu(pMETUIECKYIO u r€OMETPUYECKYIO
MIPOTPECCHUU MPHU PA3HBIX CIIOCO0AX 3aaHuUs

4.2

BBINOTHATH BBIYUCIIECHUS C UCTIOIB30BaHUEM (GOPMYJI N-ro YieHa
apu(PMETUIECKON ¥ TEeOMETPUUECKOW MPOTrPecCHii, CyMMBbI
IIEPBBIX N YJICHOB

4.3

N3o00paxkath  4JIeHBl  MOCIEIOBATEILHOCTH TOYKaAaMU  Ha
KOOPJIUHATHOM TIOCKOCTH

4.4

Pematp 3a/layu, CBS3aHHbBIE C YUCJIOBBIMU
NIOCJIEI0BATEIBHOCTSAMU, B TOM YHUCIE 3aladyd U3 pPEaJbHOU
XKU3HU (C  HCIOJB30BAHMEM  KaJIbKyJIATOpa, UU(POBBIX
TEXHOJIOTHIA)
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BCpO}ITHOCTB N CTAaTUCTHUKA

5.1

W3BekaTs 1 mpeoOpa3oBhIBaTH MH(POPMAITHIO, PEICTABICHHYIO
B Pa3JINYHBIX HCTOYHUKAX B BUJIE TaOJUII, TUarpamm, rpa(ukos,
NIPEJICTaBIISITh JaHHBIC B BUJIE TaOIHII, AMATPaMM, TpadruKoB

5.2

Pemiate 3amaun OpraHW30BaHHBIM TEPEOOPOM BAPUAHTOB, a
TaK)Xe C UCITOJIb30BaHNEM KOMOWHATOPHBIX MPABHII U METOJIOB

5.3

Vcnonp30BaTh OnMUcaTeNbHbIC XapaKTEPUCTUKH JJIT MAacCHBOB
YHUCIIOBBIX JaHHBIX, B TOM YHCJE CPEIHUE 3HAYCHUS H MEPHI
pacceuBaHUsI

5.4

HaxoauTh 4acTOTHI 3HAUYEHUN U YaCTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh ~ pe3yjbTaTaMH  TPOBEJACHHBIX HU3MEPCHHUH U
HAOJIIOIEHU

5.5

HaxonuTh BEpOATHOCTH CIIy4allHBIX COOBITUH B H3YYEHHBIX
OMbITaX, B TOM WYHCIE€ B ONBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B CEPUSX UCIIBITAHUHN JI0 TIEPBOTO
ycrexa, B cepusix ucnbitanuii bepaymium

5.6

Nmers mnpencraBieHHEe O  CIy4YallHOM BEJIMYMHE W O
pacrpeneseHn BEPOSITHOCTEN

5.7

HmeTs mpencTaBieHWE O 3aKOHE OOJBIIMX YHCET Kak o
MIPOSIBIICHAH 3aKOHOMEPHOCTH B CITy4ailHOW M3MEHUYHUBOCTH U O
poJIM 3aKOHa OOJIBIIUX YKHCEN B MPUPOJIE U 00IIeCTBE

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKITMN OCTPBIX YTIIOB, HAXOIUTh
C UX T[OMOILIBIO pA3JIUYHBIE BJIEMEHTHl MPSAMOYTOJIBHOIO
TpeyrojibHuKa (''pelieHne MPsIMOYTOJbHBIX TPEYTOJILHUKOB'").
HaxoauTth (C MOMOINIBIO KaJIbKYISATOpA) IJIMHBI W YTJIBL JUIS
HETaOJUYHBIX 3HAUECHUN

6.2

[Tonb3oBaThcs  (opMynamMu  TPUBEAEHUS W OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKIECTBOM  JUISL  HAXOXIACHHS
COOTHOUIIEHUMN MEXKy TPUTOHOMETPUUECKUMHU BETUYUHAMU

6.3

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJIs1 HAX 0K ICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYroJIbHUKA ("pemenue
TPEYTOJIbHUKOB"), MIPUMEHSATH 170, npu pelIeHun
reOMETPUYECKUX 3a7a4
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6.4

Brnanets HOHSATUSIMH npeoOpa3oBaHus noaoous,
COOTBETCTBEHHBIX AJIEMEHTOB MOA0OHBIX Guryp. I[lonb3oBaThes
CBOWCTBaMH NOJ00MS IPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIISATh
JUIMHBI U HAaXOJUTh YIIbl y MOAOOHBIX ¢uryp. [Ipumensrts
CBOMCTBA MOAOOMS B MPAKTUUECKHX 3a/a4aX. Y METh MPUBOJAUTD
IPUMEPHI TOTOOHBIX (PUTYP B OKpYKAIOIIEM MHUPE

6.5

[Tonp30BaThCs TCOpCMAaMHU O IIPOU3BCACHHHN OTPC3KOB XOpHd, O
IMPONU3BCACHUU OTPC3KOB CCKYIIHUX, O KBaApaTeC KacaTeJIbHOM

6.6

[Tonp3oBaThCs BCKTOpaMH, IIOHHMATb HX I‘GOMGTpI/IIIeCKI/Iﬁ 151
(1)H3PI‘{CCKI/II\/1 CMBICJI, IPUMCHATH UX B PCHICHUN I'COMCTPHUYICCKUX
)41 (1)I/I?>HII€CKI/IX 3ajJa4. HpI/IMGHHTL CKaJLIPHOC IIPOU3BCACHHC
BCKTOPOB I HAXOXACHUA JJIMH U YIJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTH, IIPUMCHATDH
€TI0 B PCIICHUU I'COMCTPHUUCCKUX U IIPAKTHYCCKHUX 3a1a4

6.8

Bianers MOHATHMAMHM NPaBWIBHOTO MHOTOYTI'OJIBHUKA, JUJIMHBI
OKPY’KHOCTH, JJIMHBI AYTM OKPYKHOCTH W PaJUaHHOU MEpBI
yIjla, YMETh BBIUMCITH IUIOMIAAL Kpyra M €ro 4acTem.
[IprMEHATH MOTyYEHHBIE YMEHHSI B IPAKTHYECKUX 3a/1a9ax

6.9

Haxonute ocu WM LEHTPbl CUMMETpUH (UTYyp, TPUMEHSTH
JBHW>KEHUS TIJIOCKOCTHU B IMPOCTEUIIINX CIydastx

6.10

[IpuMeHATh TOJIyYeHHBIE 3HAHMS Ha IPAKTUKE - CTPOUTH
MaTeMaTUYeCKHe MOJENW Ui 337ad PEAbHOM JKU3HU U
MPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHUS C NPUMEHEHUEM
nojo0usl M TPUTOHOMETPUYECKUX (PYHKIMN (MONb3YysCh, TIe
HE00XO0AMMO, KAJIbKYJISITOPOM)

[IpoBepsiembie 31eMeHTHI copepxkanus (9 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIECPKAHUS
1 Yyucia U BEIYUCIIEHUS
11 PannonanbHbple 4WcCla, HWPPAUMOHAIBHBIE YHMCJIA, KOHEYHBIC U
' OCCKOHEUHBIE ACCATUYHBIE POOH
MHOXECTBO AECHUCTBUTEIBHBIX YHCEJI, JCUCTBUTECILHBIC YMClIa Kak
1.2 OCCKOHEUHBIE  JIeCSITUYHBIE  ApoOu. B3auMHO  OJHO3HAYHOE

COOTBCTCTBUC MCKAY MHOXKCECTBOM )ICfICTBHTGHBHLIX quCcelI Hu
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KOOpJIMHATHOM npsiMoid. CpaBHEHHE JIEUCTBUTENbHBIX YUCEN

1.3 ApudmeTrnueckue JeHCTBUS ¢ JEHCTBUTEIFHBIMUA YUCIIAMU
N3smepennsi,  mpuOMMKEHHWsS,  OLEGHKH.  Pasmepbl  0OBEKTOB

14 OKPYXAaIOLEr0o MHpPA, JIUTEIBHOCTHh IMPOLIECCOB B OKPYKAIOUIEM

' mupe. [IpubnmxeHHoe 3HaYeHUE BEIUYHUHBI, TOYHOCTD TPUOJIMKEHUS.
Oxpyrinenue yncen. [Ipukuka u olieHKa pe3yJabTaTOB BRIUUCICHUI

2 VYpaBHEHUS U HEPABEHCTBA

2.1 YpaBHEHUS ¢ OJHOM IEpeMEHHON

29 JluneliHoe ypaBHeHME. PemeHune ypaBHEHMH, CBOASLIUXCS K
' JUHEWHBIM

23 KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIIMXCA K
' KBaJpaTHbIM

24 buksanparnoe ypasHenue. [Ipumepsl permieHns: ypaBHEHUNA TPEThEU U
' YEeTBEPTON CTENEHEN pa3IoKEHNEM Ha MHOXKUTEIH

2.5 Pemenue aqpoOHO-palimoHAIbHBIX YpaBHEHUN

2.6 Cucrembl ypaBHEHHI

2.7 VYpaBHeHuUe ¢ AByMs IEPEMEHHBIMU U €r0 TpauK

2.8 Pemenue cuctem ByX JTUHEHHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU

29 Pemenne cucrteM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a
' JPYroe - BTOpPO CTENEHU

210 I'padmueckass wuHTEpHpeTaluss CUCTEMbl YpaBHEHHH C JIByMs
' IePEMEHHBIMHU

211 Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM crocooom

2.12 YuciioBble HEPABEHCTBA M MX CBOMCTBA

2.13 Peliennie TMHENHBIX HEPABEHCTB C OJTHON TEPEMEHHOM

2.14 Peuiennie cucteM JTMHEWMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN

2.15 KBagpaTHbie HEpaBEeHCTBA

216 ['padmyeckass uHTEpHIpeTaIsi HEPABEHCTB U CHUCTEM HEPABEHCTB C

ABYMs ICPEMCHHBIMHA
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3 DOyHKIIMU
31 KBampatnunass ¢ynkuusa, ee rpaduk u cBoiictBa. [lapabomna,
' KOOPJIMHATHI BEPILIUHBI MapadoJibl, 0Cb CHMMETPUHU MapadoJIbl
3.2 I'paduku pynkuuit y = kx, y = kx + b u ux cBoiictsa
3.3 I'paduxu pyHKIMH Y = Y x3 1 ux cBoiicTBa
3.4 I'papukn QyHKIMI Y = Jx, y = || m ux cBoiicTBa
4 UucnoBbie OCIIeI0BATENbHOCTH
Omnpenenenre 1 cnocoObl 3a1aHNs YUCTIOBBIX MOCIEI0BATEILHOCTEH.
4.1 3agaHue Mocie0BaTeIbHOCTH PEKyPPEHTHOM hopmyIioi B hopmyIIon
N-TO 4WieHa
4.9 Apupmernueckas IIPOrPECCHUS. DopmyJIbl n-ro YJieHa
' apuPMETHICCKON MPOTPECCHUU, CYMMBI ITEPBHIX N WICHOB
43 ['eomeTpuueckas nporpeccuss. opMybl n-TO WieHa F€OMETPUYECKON
' MIPOTPECCHH, CYMMBI TIEPBBIX N YJICHOB
N300paxeHne 4IEHOB apUPMETHUECKOM U  IeoOMETpUYECKON
4.4 IPOIPECCUN TOUKAMHM Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEHMHBIA U
HKCIIOHEHIIUATBLHBIN POCT
4.5 CI10KHbBI€ MPOLICHTHI
5 BeposaTHOCTh U CTaTUCTHKA
[IpencraBnenne naHHBIX B BUAE TaOJMIl, gUarpaMm, rpapuKoB,
5.1 WHTEpIpeTanus JaHHbIX. UTeHHUE U TOCTPOCHHE TaOJIMIl, TUarpaMm,
rpa(uKOB IO peaJTbHBIM JTaHHBIM
5.2 [lepecTanoBku 1 (hakTopran
5.3 CodeTaHus ¥ YUCIIO0 COYCTAHHM
54 Tpeyronpuuk Ilackama. Pemenne 3agad ¢ MCHOJIB30BaHUEM
' KOMOMHATOPUKHU
55 ['eomeTpudeckas BepossTHOCTh. CirydallHbIN BEIOOP TOYKH U3 (PUTYPHI
' Ha TUIOCKOCTH, U3 OTPE3KA U U3 IyTU OKPY>KHOCTU
5.6 Hcnerranue. Ycnex u Heynada. Cepust HCTIBITAHUH 10 IEPBOIO ycrexa
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Cepust ucnbiTanuii bepuymnu. BeposiTHocTH COOBITUH B cepuu

5.7 .
ucnbITaHuil bepHymiu
5.8 CrnyyaiiHast BeJIMUMHA U paclpeiesieHue BEPOSTHOCTEN
Matematnyeckoe OKUJaHHE u TUCTIEPCHSL. [Tpumepsr
59 MaTEMaTUYECKOI0 OKUAAHHS KaK TEOPETHUECKOTO CPETHETO 3HAYEHUS
BEJIMYMHBI
510 MaremaTndyeckoe OXHJAHWE W JUCIEPCHUS CIyYaMHOM BEJIMYHUHBI
' "YuC0 ycrexoB B cepuu ucnbiTanuii bepuymmm"
[lonsitue o 3akoHe OosblIMX yHcen. M3MepeHue BepoOSTHOCTEN C
5.11 NOMOIIbI0 4acToT. Ponb W 3HaueHWe 3akoHa OOJBIIMX 4YHUCET B
IpUPOIE U O0IIeCTBE
6 ['eomeTpus
6.1 Cunyc, kocuHyc, TtaHreHc yrioB oT 0 mo 180°. OcnHoBHOE
' TPUTOHOMETPHUUYECKOE TOXK1eCTBO. DOpMYIIBI IPUBEICHUS
Pemenue tpeyronbHUKOB. TeopemMa KOCUMHYCOB M TEOpPEMa CHHYCOB.
6.2 Pemenne npakTUYeCKMX 3aJady C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB ¥ T€OPEMbI CHHYCOB
6.3 [Tpeobpa3zoBanue nogodus. [lomoOue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopeMa 0 MpOU3BENCHUH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, TEOpPEMa O KBaJApaTe KacaTelbHOM
BekTop, nnuHa (MOIyJib) BEKTOpa, COHANPABICHHBIE BEKTOPHI,
6.5 NPOTUBOIMOJIOKHO  HANpaBlIEHHbIE  BEKTOPHI,  KOJUIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMd HaJ BEKTOpPAMHU.
Paznoxenue BeKTopa no JByM HEKOJIMHEAPHBIM BEKTOPaM
6.6 Koopaunater BekTopa. CKalsipHOE TPOM3BEACHUE BEKTOPOB,
' IPUMEHEHHUE /ISl HaX0XKIEHUS JJTUH U YTJIOB
JlexkapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPAaBHEHUS IIPAMOM H
6.7 OKPY>KHOCTH B KOOpJIMHATAaX, [IEPECEUCHUE OKPYKHOCTEH U MPSMBIX.
MeTo KoOpAUHAT U €T0 IPUMEHEHHE
6.8 [IpaBunIBHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpykHOCTH. ['pamycHas U paauanHasi Mepa yria, BEIYUCICHHE

JUIMH Iy OKPYKHOCTEU
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6.10 [Inomane Kpyra, ceKTopa, CerMeHTa

6.11

JIBukeHMsT  TJIOCKOCTH WM BHYTPEHHHE CHUMMETpUH  (uryp
(anmemeHTapHbIe npeacTaieHus). [lapamiensublit nepenoc. [loBopot

Jlis mpoBeeHUs OCHOBHOTO TOCYAApCTBEHHOTO SK3aMEHa M0 MaTeMaTHKe
(mamee - OI'D mo wMaTemMaTHKE) WCIOIB3YETCS TMepedeHb (KomudukaTop)
MIPOBEPSEMBIX TPeOOBAaHUU K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU

nporpaMmbl OCHOBHOT'O O6IHCFO 06p330BaHI/I$I H 3JICMCHTOB COACPIKAHUSI.

[TpoBepsiembie Ha OI'D o MaTemaTHKe TpeOOBaHMSI
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHUs

Kox
IPOBEPSIEMOT
0 TpeOOBaHUS

[IpoBepsiembie  TpeOOBaHHS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI OCHOBHOTO
oOmiero odpazoBanus Ha ocHoBe OI'OC

1

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJMHOXKECTBO,
OIIepaLU HaJl MHOKECTBAMU; YMEHHE OIIEPUPOBATH IIOHATUAMU:
rpad, CBA3HBINA rpad, 1epeBO, LUK, IPUMEHSITH UX IPU PEILICHUN
3aa4; YMEHHE WCIOJb30BaTh Ipa(uuecKkoe IpeCTaBICHHUE
MHOYKECTB JUIsl ONIMCAHMS PEATBHBIX IIPOLIECCOB U SIBJIICHUM, IPU
pelIeHnn 3a7a4 U3 IPYyrux y4eOHbIX IPEIMETOB

YMeHue ornepupoBaTh TMOHSATHSIMHU: OIPEACICHUE, aKCHOMa,
TeopeMa, JAO0Ka3aTeJIbCTBO; YMEHUE PACMO3HABATH UCTUHHBIE U
JIO’KHBIE BBICKA3bIBaHUS, MIPUBOJIUTH MIPUMEPBI u
KOHTPIPUMEPHBI, CTPOUTh BBICKA3bIBAHUSI M  OTPHUIIAHUA
BBICKA3bIBaHUI

YMeHue onepupoBaTh IOHATUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE
Y COCTABHOE YMCIIO, JETUMOCTh HATYPAJIbHBIX YNCEII, IPU3HAKU
JEIUMOCTH, LIEJI0€ YUCIIO, MOAYJIb YHACIIA, OOBIKHOBEHHAsS JpO0b
U JecATUYHas IpoOb, CTAHJAPTHBIA BUJ YMCIIA, PAlMOHAIBHOE
YHUCJIO0, UPPAMOHAIBHOE YHCIIO, apU(PMETHUECKUI KBAaApaTHBIN
KOPEHb; YMEHUE BBITNOJIHATH IEUCTBUS C YUCIAMHU, CDAaBHUBATh U
YHOPSIA0UMBATh YUCIA, MPEACTABIATh YUCIA HA KOOPAUHATHOM
NPSAMOM, OKPYIJISITh YHCIIA; YMEHUE JI€JIaTh IPUKUIKY U OLEHKY
pe3yapTara BIYACICHUN

YMeHue onepupoBaTh  IOHATUSAMM: CTEIIEHb C  LEJIBIM
[I0Ka3aTeseM, apu@MeTHYEeCKU  KBAApPATHBIH  KOPEHb,
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MHOTOWIEH, ainredpandeckas JIpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJIbHOM CTENEeHH OOJblIe E€IUHUIIbI; YMEHUE
BBITIOJIHATH pacyeTsl Mo (opmyiiam, mpeoOpa3oBaHUs IIEJbIX,
JIPpOOHO-pallMOHATBHBIX BBIPAKEHUW M BBIPAXKEHUN C KOPHSAMHU,
pa3oKEHHE MHOrOYJIEHAa HAa MHOXHUTEIW, B TOM YHCIE C
UCIIONIb30BaHuEM (POpPMYJT pa3HOCTH KBagpaToB M KBaJpaTa
CYMMBI U Pa3HOCTH

YMeHHe omnepupoBarh IMOHATHSAMHU: YHCIOBOE PAaBEHCTBO,
YpaBHEHUE C OJHOM IIEPEMEHHOHM, 4YHMCIIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHE pellaTh JIMHEHWHBIE H
KBaJIpaTHbIE yYpaBHEHUSA, TPOOHO-pAllMOHANBHBIE YPaBHEHUS C
OIHOW IIEPEMEHHOM, CHUCTEMBI [BYX JIMHEHMHBIX YpPaBHEHMWU,
JIMHENHBbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpPaTHbBIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJJHOM NIEPEMEHHON, B TOM YHCIIE
IIpU PELICHUM 3aJay U3 APYTUX IPEAMETOB U IPAKTHYECKUX
3a7a4; YMEHUE HCIOJb30BaTh KOOPAMHATHYIO IIPAMYIO U
KOOPAMHATHYIO IUIOCKOCTh JUISI  M300paKE€HUS  pEeLIEHH
YPAaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune oneprupoBaTh NOHATUAMU: PYHKUMA, TpaPuK QyHKIUH,
HyTU QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKU
BO3pacTaHus, yObIBaHUS, HAUOOJIbLIIEE U HAUMEHBIIEEe 3HAUECHUS
byHKIMM;, yMEHHE  ONEpPUpPOBaTh  MOHATUSMHU:  MpsiMast
MPOMOPIIMOHANILHOCTh, JIMHEWHas (QyHKIMS, KBajJpaTUdHas
dbyHkuus, oOpaTHas  MPONOPLUMOHAIBHOCTh,  Mapaborna,
runepOosa; yMeHue CTpouTh rpaduku QyHKIIHM, UCTIOIH30BAThH
rpaduKu 1715 OIpeIesIeHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH,
JUTS pEIIeHus 3a7a9 U3 APYTUX YI4EOHBIX MTPEIMETOB U PEaIbHOM
KU3HU; YMEHHE BBIpaKaTh (OPMYyJIaMU 3aBHCHUMOCTH MEXTY
BEJIMUMHAMU

YMeHne OonepupoBaTh IOHATHUSMHU:  IOCIENOBATEIBHOCTD,
apuMeTudyecKkass U TEOMETpUYECKas TMPOTPECCUU; yMEHUE
UCIIOJIb30BaTh CBOMCTBA IMOCJENOBATEIbLHOCTEH, (PopMyIibI
CYMMBI 1 OOIIIETO YICHA NP PEIICHUH 3a]1a4, B TOM YUCJIE 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB U PEaTbHON KU3HU

YMeHue pemarh 3aJadd pa3HbIX THUIOB (B TOM 4YHCIE Ha
IOPOLEHTHI, AOJIM U YacTH, JBHKEHHE, paboTy, IIEHy TOBapoOB U
CTOMMOCTh TMOKYIOK W YCIyr, HajJOrH, 3aJadyd U3 obiactu
YOPABJICHUS JUYHBIMU U CEMEHHBIMH (PUHAHCAMHU); YMEHUE
COCTaBJISATh BBIPAKEHUS, YPABHEHNU S, HEPABEHCTBA U CUCTEMBI 110
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YCIOBHUIO 3aJa4M, HCCICAOBATH IIOJIYUCHHOC PpPCIICHUC U
OLICHUBATH HpaBILOHOI[O6HOCTB INOJIYYCHHEIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMU: (GUTYpa, TOUYKA, OTPE3OK,
npsiMasi, Jyd4, JIOMaHas, yroj, MHOTOYTOJbHUK, TPEYTOJIbHUK,
PaBHOOCAPEHHBIN W PaBHOCTOPOHHUU  TPEYTrOJIbHUKH,
PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMaHa, OMCCEKTpHCa U BhICOTA
TPEYroJIbHUKA, YEThIPEXYTOJbHUK, NapajljiesiorpaMM, pomo,
NpSIMOYTOJIbHUK, KBaJApaT, Tpamenusi; OKPYKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTYPAMU;
YMEHUE pelaTh 3aa4d, B TOM YUCJIE U3 OBCEAHEBHOMN KU3HH,
Ha HaXOXJECHHUE T'€OMETPUYECKUX BEIUYUH C NPUMEHEHHEM
M3YYCHHBIX CBOUCTB (hUryp u (HhakToB

10

YMeHue onepupoBath MOHATUSAMU: PAaBEHCTBO (UTYDP, PABEHCTBO
TPEYrOJIbHUKOB; MapajUIEIbHOCTh W NEPHEHIAUKYISIPHOCTH
HPSMBIX, YTOJI MEXIY NMPSAMBIMU, NEPIECHIUKYISAP, HAKIOHHAS,
npoekuusi, Tmnoaodue ¢uryp, TMOJ0O0HBIE TPEYTrOJIBHUKH,
CUMMETPHUSl OTHOCHTEJIbHO TOYKM W NPSIMOW; yMEHHE
pacno3HaBaThb pPaBEHCTBO, CHMMETPUIO M Mojgodue Quryp,
napajyielbHOCTh M MEPHEHIUKYISIPHOCTh  MPSMBIX B
OKpPYXaIOIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMM: JUJIMHA, PACCTOSHUE, YIOJI
(BeNMMUYMHA YyIJla, CHUHYC W KOCHHYC VyIJla TpPEYroJIbHHUKA),
IJI0IA/1b; YMEHHE OIIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B
OKPY’KaIoIeM MHUPE; YMEHUE MPUMEHATh (OPMYIIbl EpUMETpa
Y TUIOIIAIM MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH Y IUIOIIAIN
Kpyra, o0bemMa MPsSIMOYTOJBHOTO TMapajvielenuneaa; yMeHue
IIPUMEHATH TPU3HAKA PABEHCTBA TPEYTOJBbHUKOB, TEOPEMY O
CyMME€  VyIJIOB  TpeyroibHuka,  Teopemy  [ludaropa,
TPUTOHOMETPUYECKUE COOTHOLICHUS ISl BBIUYKUCICHUS JIMH,
PACCTOSTHUM, TUIOLIAAET

12

YMeHne u300paxkaTh IUIOCKUE (GUTYphl M UX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIE (PUTYpPHI OT PYKH, C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY WU
CUMBOJIBHOMY OITMCaHUIO

13

YMeHue onepupoBaTh MNOHATUAMM: MPAMOYIOJIbHAs CHCTEMA
KOOpDAMHAT; KOOPAWMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HA YMCIIO, CKAIAPHOE IPOU3BENCHUE
BEKTOPOB; YMEHHME MCIOJIb30BAaTh BEKTOPBI M KOOPAMHATHI IJIS
IIPEACTABICHNs JAHHBIX M PELICHUA 3a4a4, B TOM YHUCIE H3
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JIPYTUX Y4eOHBIX MPEIMETOB U peaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSMH: CTOJOMKOBBIE M KPYTOBBIE
JMarpaMMbl, TaOdMIbL, cpeaHee apudMeTHyecKoe, MeIuaHa,
HauMOOJIbIIIeE W HAaWMEHbIIIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaOopa;  yYMEHHME  U3BJIEKaTh,  MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh WH(MOPMAIUIO, TIPEICTABICHHYIO B TaOJIMIIAX
U Ha JuarpamMmax, OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKHU
peajbHBIX TMPOILIECCOB M SIBJICHUN; YyMEHUE pacro3HaBaTh
M3MEHYHMBbBIC BEJIMUUHBI B OKPYKAIOIIEM MUPE

15

YMeHHne  omnepupoBaTb  MHOHATHSAMU:  CIYYalHBIA  OMNBIT
(cimyuyaiiHbIN HKCIIEPUMEHT), AJIEMEHTApHOE coObITHE
(o7eMeHTapHBI  MCXOJ) CIy4allHOTO OIbITA, CIy4yailHOe
COOBITHE,  BEPOSATHOCTb  COOBITHS;  YMEHUE  HaXOAUTh
BEPOSITHOCTH ~ CIOy4YyaHbIX  COOBITUA B ONBITaX  C
PAaBHOBO3MOKHBIMU ~ 3JIEMEHTAapHBIMUA  COOBITHSIMHU; YMEHHE
pemary 3aJadd METOAOM OpraHM30BAHHOIO niepebopa U ¢
WCIIOJIBb30BaHUEM IIPaBWJIa YMHOKCHHUS, YMEHUE OLICHUBATH
BEPOSITHOCTH pEalbHBIX COOBITUN M SIBIEHUN, TOHUMATh POJb
MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUN B
OKPYKAIOIIEM MHpPE M B KU3HHU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHUCENT
U €ro poJIbI0 B MAaCCOBBIX SIBIICHUSAX

16

YMenue BbIOMpaTh TOAXOIAIIMNA U3YYEHHBIH METOA  JUIs
pelieHusl 3aJa4d, MPUBOAUTH NPUMEPHl MaTEMaTUYECKUX
3aKOHOMEPHOCTEW B TMPUPOJE H IKU3HH, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, OIHUCHIBATH
OTJEJbHBIE BBIIAIOIIMECS PE3YJIbTAThI, IMOJYYCHHBIE B XOJIE
pa3BUTHSL MaTEMaTHKM KakK HAyKW, IPUBOJIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUA M UX ABTOPOB B OT€UYECTBEHHOM W
BCEMUPHOU UCTOPUU

[lepeueHb 21eMEHTOB coliepkaHusl, MpoBepsaemMbix Ha OI'D

II0 MaTEMATHUKE

Kon [TIpoBepsieMblil SJIEMEHT COAEPHKAHUS
1 Yucia 1 BEIYUCICHUS
1.1 Harypanbnsie u nesnsie uncia. [IpuzHaku 1e1MMOCTH HENbIX YACEI
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1.2 OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, MPOILIEHThI, OECKOHECUHBIC
NEePUOINYECKUE TPOOH

1.3 PanmonanbHbIe quca. Apudmernueckue omepaiuu c
palMoOHANIbHBIMUA YUCIIAMU

1.4 HeiictButenpHple  uuciaa.  Apudmernyeckue — omepauudud ¢
JEHCTBUTEITHLHBIMH YHCIAMU

1.5 [TpubnvkeHHBIE BBIUYMCICHUS, TPAaBWIA OKPYTJICHUS, TPUKUIKA W
OILICHKA PEe3yJIbTaTa BbIYUCICHUN

2 AnrebpanvecKkue BhIpaKCHHS

2.1 BykBeHHBIE BbIpaXeHUs (BBIPAKEHUS C TEPEMEHHBIMM )

2.2 Cremmenp ¢ T1enbpIM  mokazareneM. CTenmeHb C  parMOHAIBHBIM
nokaszareneM. CBOMCTBA CTENEHN

2.3 MHoOrousneHbl

2.4 AnrebOpaundeckas Jpo0b

2.5 ApudmeTnueckuii KOpeHb HaTypallbHOM cTeneHu. J[lelictBus c
apu(PpMETHICCKUMH KOPHSIMH HATYPAJTbHON CTEIICHU

3 VYpaBHEHUS U HEPABEHCTBA

3.1 [leapie u  ApoOHO-palMoHaNbHBIE  ypaBHeHHs. CuCTeMbl U
COBOKYITHOCTH YPaBHEHUM

3.2 Ileasie w napoOHO-panMoHaIbHBIE HepaBeHCTBA. (CHCTeMBI U
COBOKYITHOCTH HEPABEHCTB

3.3 Pemenme TekcTOBBIX 3a1a4

4 UwucoBbie OCIe0BATEIBHOCTH

4.1 ITocaenoBaTeIbHOCTH, CITOCOOBI 3aJJaHUS ITOCIIEIOBATSIBHOCTEH

4.2 Apudmerrueckass W reomerpudeckas mnporpeccun. Dopmyna
CJIOXHBIX TIPOIICHTOB

3) OyHKIUU

5.1. Oyukus, cnocoObl 3aaanus Qynkiuu. ['padux ynknuu. O6nacTb

OTIpEJICICHUS] U MHOXXECTBO 3HaueHuW (yukruu. Hymun Qyskum.
[IpoMeXYyTKH 3HAKONOCTOSAHCTBA. [IpOMEKyTKM MOHOTOHHOCTH
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bynkuuu. Makcumymbl U MUHUMYMbl (pyHkiuu. HaubGonbiiee u
HaMMeHbllIee 3HauUeHrne (PYHKIIMHU HAa IPOMEXKYTKE

6 KoopnuHatel Ha npAMOU U TIOCKOCTH
6.1 KoopnnnatHas npsimas

6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 ['eomeTpus

7.1 ['eomeTpuyeckue GUrypbl U UX CBOWCTBA
7.2 TpeyronpHUK

7.3 MHOTroyroJIbHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenne reoMeTpuuecKiX BeInYuH
7.6 BekTopsl Ha MIIOCKOCTH

8 BeposTHOCTh M cTaTHCTHKA

8.1 OmnucarenbHasi CTaTUCTHKA

8.2 BeposTHOCTh

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 ['pader
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