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Pabouas mporpamma no yueOHomy mpenmery «MaTtemaruka» (6a30BbIii ypOBEHb)
(mpeametHas obnacth «MaremaTtuka W WH(OpPMATHKa») (Jajgee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTHKe, MaTeMaThKa) BKJIIOYAeT MOSICHUTEIbHYIO 3allHCKY,
coaepkaHue oOOydeHHUs, IUIAHHPYEMbIE pe3yibTaTbl OCBOCHHUS MPOTPaMMbl IO
MaTeMaTHKe, TEeMaTHYECKOE IJIAHUPOBAHUE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maremaruke st oOywaromuxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nporpamme 1Mo MareMaTUKE YUTEHBl UJEU U TOJOXKECHUS
KoHuenuuu pa3Butusi MaTeMaTH4ecKoro oopa3oBanus B Poccuiickoii @eaepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYpPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
yCBaMBAaE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX, HEOOXOJIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujel). MaremaTruueckue 3HaHusI 00eCIeYuBaloOT
MOHUMAaHUE NPHUHIMIIOB YCTPOMCTBA W MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U HMHTEPIPETALMIO COIUAIBHOW, HSKOHOMHYECKOW, TMOJUTHUYECKOM
uH(dOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUM M TMOCTPOEHUM, YUTaTh MHQPOPMAIIMIO, TPEICTABICHHYI0O B BHUJE TaOJHIL,
quarpaMM U Tpa@uKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTEeMaTHYECKUNA CTHIIb
MBIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuarommecs
OCBaMBAIOT TaKWEe TPUEMBI U METOJbI MBIIUICHUS, KaK WHAYKIUA W JETyKIHU,
000011IeHre ¥ KOHKpPETU3aIusl, aHallu3 U CHUHTE3, KJIacCU(pUKAIUS U CUCTeMaTH3allus,
abctparupoBanue u aHaOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CTOCOOCTBYIOT
BbIPA0OTKE YMEHHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MaTteMaTuku oOecrieunBacT
dbopMHpoBaHKE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUIN
NEUCTBOBATh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHMPOBATh HOBBIC. B mporiecce pereHus 3a1a4 — OCHOBOM y4eOHOM eI TeTbHOCTH
Ha ypOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAs ¥ IPUKIIATHASI CTOPOHBI MBIIILJICHUS.
OOyueHnne MaTeMaTrke 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00Y4aIONUXCs TOUHYIO,
panMoHANbHYI0 U WH()DOPMATUBHYIO pE€uYb, YMEHHUE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYXKICHUN U
HaTJISTHOTO UX MIPEICTABIICHHUS.

[Ipn m3yyeHMM MaTeMaTHKH OCYIIECTBISIETCS OOIee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TIPEIMETEe U METOJaX MAaTeMAaTHUKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKIIATHBIX 3a/1a4.



[IpuoputeTHbIME LETSIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

(opMUpOBaHNE LEHTPAIBHBIX MATEMaTHMYECKUX IMOHATHH (YMCII0, BEIMYUHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PyHKIIHA), 0OECHEUUBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHMs 00yYarOIINXCS;

MO/IBEICHUE OOyYarouMXcsi Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MATEMaTUKU U OKPY)KAIOIIEr0 MUpa, IOHUMAaHUE MAaTEMaTHKU KaK 4acTH
o0IIeH KyJIbTYpHI YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEM 0O0ydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yUEHHUIO MAaTEMAaTUKH;

(¢opmupoBanue (YHKIUOHAJIBHOW MATEMaTHUUYECKONM TI'PaMOTHOCTHU: yMEHMS
pacro3HaBaTh MPOSBICHUS MAaTEeMATUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KM3HEHHBIX CUTyalUAX U NPHU U3YYCHUH APYIUX Y4YEOHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyJIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MAaTUYECKHE MOJEIN, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKUi ammapar Uil peuleHUs [PAaKTUKO-OPUEHTUPOBAHHBIX  3a7ad,
MHTEPHPETUPOBATh U OLICHUBATh NOJyYECHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH COZIEP KaHUS TPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIYMCICHUN», «Anredpa» («Auredpandeckue BbIpAXKEHUS», «YpaBHEHHUS U
HEpaBEHCTBa» ), « DyHKIUN», «I'eomerpus» («I'eoMmerpuueckue GUrypbl U KX CBOMCTBAY,
«M3MepeHne TeoMETPUYECKUX BEIUUYUH»), «BeposTHOCTb M cTaTHCTHKa». J(aHHbBIE
JVHUM Pa3BUBAIOTCS MapajlieNbHO, KaKJas B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT JAPYTOM, @ B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4yeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallaguch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMHM TOHATHUSAMU M HaBBIKAMU OCYIIECTBISUIOCH IIOCJIEN0BATEIBHO M
MOCTYIATEIbHO, C COONIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydJaromumxcs,
paciupsis v yriryossis e€, o0pasys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISETCS 00513aTE€IbHBIM YYEOHBIM
npeIMeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kiaccax maremaTtuka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIONIUX Y4eOHBIX KypCOB: B 5—6 Kjlaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «Anredpa» (BKJIHOYas 2JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOcTer) W «l'eometpus». [Iporpammoil mo maremaTHKe BBOJIUTCA
CaMOCTOSITENIbHBIN yUeOHBINH Kypc « BeposITHOCTh M CTaTUCTHKAY.

OO6miee 4yMCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3y4YeHHs MareMaThku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 0O0IIero oOpaszoBaHus, — 952 wyaca: B 5 Kjacce —
170 gacos (5 yacoB B Hezien0), B 6 kimacce — 170 vacos (5 yacoB B Heneno), B 7 Kiiacce —
204 gaca (6 yacoB B HeJeno), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHLIEI'O OBPA30OBAHUA

N3yuenne matreMaTHUKd Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HaIpaBJiCHO
Ha JOCTI)KEHUE OOYYalOIUMUCS JIMYHOCTHBIX, METAMpPEAMETHBIX M MPEIMETHBIX
00pa30BaTENbHBIX PE3yIHTATOB OCBOCHUS yUeOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IPOrpaMMbl 110  MaTeMaTHKe
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKOe BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIMX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'paXK/1aHWHA U pealii3alliy ero Mpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYP FPAKIAHCKOT0 001IeCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUECKHX NpOoOJieM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM BaXHOCTH MOPAIbHO-3TUYECKHUX
IPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW  HAIPAaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHWM BCEH JKU3HU [UJISl YCHENIHOW Mpo¢heCcCHOHAIbHON
NESATEIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPpOM U
NOCTPOEHUEM HWHIMBUIIyAIbHOW TPACKTOPUU OOpa30BaHUS U IKU3HEHHBIX IUIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAILHOMY M DCTETUYECKOMY  BOCIIPHMSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHICHUH, pPAacCyXXICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIIME B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEICTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4eJOBeKa, MPHUPOILI M OOIIeCTBa,
MOHUMaHHEM MaTEMaTHYECKON HAyKH Kak c(hephl YeTOBEUECKOM IeATEILHOCTH, TAIlOB
¢€ pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHS LMBUIM3AIMH, OBJIAJACHHUEM  SI3BIKOM
MaTeMaTHKA M MaTEeMaTHYECKON KyJIbTYPOH KaK CPEJICTBOM IMO3HAHUS MHUPA,



OBJIaACHHUCM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeHBCKOI\/II ACATCIIBHOCTH,

6) pusmyeckoe BocnuTaHue, (opMHUpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0J1ATONOTyYHSI:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYECKIE 3HAHUSI B HHTEPECaX CBOETO 3/I0OPOBBS,
BEJICHUS 3I0POBOTO 00pasza >KW3HHU (3A0POBOE TMUTAHWE, COATAHCHPOBAHHBIN PEKUAM
3aHSATUH U OT/BIXA, peryysipHas pu3uueckas akTHBHOCTH), CPOPMHUPOBAHHOCTHIO HABBIKA
pebnexkcun, TpPU3HAHWEM CBOETO IMpaBa Ha OMMUOKY M TAaKOTO JK€ IpaBa APYroro
YeIIOBEKA;

7) ’IKOJIOTHYECKOE BOCITUTAHME:

OpUEHTallMed Ha TPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW i1 pelIeHHs 3ajad
B 00JIaCTU COXPAHHOCTU OKPY>KaroIlleH cpe/ibl, IIIAHUPOBAHUSI TOCTYIIKOB U OLIEHKH UX
BO3MOYKHBIX TIOCIIEACTBUNA JJII OKPY’KalOIIEW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa dKOJIOTMUECKUX MPoOJIeM U IyTeil UX peleHus;

8) amanTanus K H3MEHSIOIIHUMCS YCJIOBHSIM COHATBHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONMPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO NEATECIbHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCS y JPYTUX JIIOACH, TPUOOpEeTaTh B COBMECTHOM JESATEIHHOCTU HOBBIC 3HAHUA,
HAaBBIKM U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHU, B TOM 4YuCie (HOPMYITUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JEe(MUIIMTHI COOCTBEHHBIX 3HAHWW M KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IEUCTBUS, POPMYIMPOBATH U OLICHUBATH PUCKH U MTOCJIEICTBUSI, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTe 0cBOSHUS IPOrpaMMBbI IO MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBLHBIMH JCHCTBUSMH,
YHUBEPCATHHBIMH ~ KOMMYHUKATUBHBIMU  JICUCTBHSIMU W yHUBEPCAIbHBIMU
PETYIATUBHBIMU JECHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTByA:

BBISBIISATH M XApPAKTEPU30BATh CYILIECTBEHHBIE MPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUH MEXIy TOHITHSAMH, (GOPMYIUPOBATH OMpEaeIICHUS
MOHSATUM, YCTAaHABIWBATh CYIIECTBEHHBIM MpHU3HAK KJIAacCU(PUKAIMK, OCHOBAHUS
JU1s1 0000IEHNS ¥ CpaBHEHHUSI, KpUTEPUHU IIPOBOJIMMOTO aHAJIN3a,

BOCIIPUHUMATh, (GOPMYJIMPOBAThH U TPEOOPa30BBIBATH CYXKIEHHUS: YTBEPAUTEIHHBIC



U OTpULIATEIbHbIC, €IUHUYHBIC, YACTHBIE U OOIIHE, YCIOBHbIC;

BBIABJISITh MAaTEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTHUBOPEYUS
B (axTax, [aHHBIX, HAOJIOJEHUSAX W YTBEPKICHUIX, NpepIaraTb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JIEJIaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeJbCTBA MATEMAaTUYECKUX YTBEPXKACHUA  (TpsMble H
OT HIPOTUBHOIO), MPOBOAUTH  CAMOCTOATEIBHO  HECIOXHBIE JOKAa3aTeJIbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTPAUBATh APryMEHTALMIO, IMPUBOJAUTH NPUMEPHl U
KOHTPIPHUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh Croco0 perieHus y4yeOHOH 3ajauM (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHusi, BIOMpaTh HauOoJee MOAXOAAIINI ¢ YYETOM CaMOCTOSATENBHO BBIIEIEHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebCKue 1eHCTBUA:

UCIIOJB30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIM AKCIIEPUMEHT,
HEOOJIBIII0E UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKOro O0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKY COOOi;

CaMOCTOSITeNIbHO (popMyMpoBaTh 0O0OOIIEHUSI W BBIBOABI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX
pE3yNbTaTOB, BHIBOJOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXXHO€ pa3BUTHE Mpollecca, a TakKe BbIJABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUs 3aauH;

BbIOMpATh,  AHAJIU3UPOBATh,  CHUCTEMATU3UPOBaTh M  UHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHMUS;

BbIOMpaTh (hopMy npeacTaBiaeHuss MHGOPMAIUU U WILTIOCTPUPOBATh pelllaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKoil 1 nX KOMOUHAIMSMU;

OLICHHMBATh HAA&KHOCTh MH(POPMAIIMU MO KPUTEPHSIM, TPEUIOKEHHBIM yUUTEIEM
WM CPOPMYITHUPOBAHHBIM CaAMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHUMATL H (bOpMYHHpOBaTB CYXKIACHUSA B COOTBCTCTBUMU C YCIIOBUAMH U
HeasIMU OOILEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUYKY 3pPEHUSI B YCTHBIX
N IMIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XOAY PCHICHUA 3a1a9, KOMMCHTUPOBATH



NOJIyYEHHBIN PE3yJIbTaT;

B XoAe OOCyXIeHus 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
po0JIeMbl, pelaeMoi 3a/lauu, BbICKA3bIBaTh WJIEH, HALIEJICHHBIE HA IOUCK PELICHMUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JPYI'MX YYaCTHHKOB JIMAJora,
oOHapyX1BaTh pa3IMyune U CXOJCTBO MO3ULMH, B KOPPEKTHON GopMme (popMyIupoBaTh
pa3HOIIIaCHsl, CBOU BO3PAKEHNUS;

MPEACTABIATh PE3YJbTaThl PEIICHUA 33a7auyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENbHO BBIOMPAaTh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
NPE3EHTAlNN U OCOOEHHOCTEN ay/IUTOPHH;

IOHMMAThb U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAHIHOW M UHAUBUAYaIbHON pabOThI
IPU PEIICHUU YUYeOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OpPraHU3ALHIO
COBMECTHOI paboThI, pacipeneisaTh BUAbl padoT, 10rOBapUBaThCs, 00CYKAATh MPOLIECC
U pe3yabTat paboThl, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax padoTel (0OCykneHHs, 0OMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBAaTh KAYE€CTBO CBOErO BKJIAJa B OOLIUI
HOPOAYKT IO KPUTEPUSIM, CHOPMYITMPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUS.

PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

CaMOCTOSITEITbHO COCTaBIISATH IUJIaH, aJTOPUTM peIeHus 3amadyu (WM €ro 4acTh),
BBIOMpATh CMOCOO peIIeHUs C Y4YETOM UMEIOIIUXCS PECypcoB MU COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BapHAHTBI PEIICHUN C YIETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJIQJ€Th CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI TMpoliecca W pe3ysbTaTa
pELIeHNs] MaTEMaTHYECKOM 3aauH;

OPENBUIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTH IIPH DPEIICHHM 3a/1ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HANJAEHHBIX
OLLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TIOCTABICHHOW LIeNU U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHHUS] WM HEAOCTHMKEHUS UENH, HaXOJUTh
OLIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ysbTaThl OCBOEHUS MPOrPAMMBI IO MAaT€MaTUKE MPEACTaBICHBI
1o rojiaM oOy4eHus B CIAEAYIOMIMX pa3ziesiax MporpaMMbl B paMKaX OTJIEIbHBIX yUeOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay», B /—9 kiaccax — KypcoB «AJredpay,
«I'eomeTpusdy, «BEpOSITHOCTD U CTATUCTHUKA.
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®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNSIMH OOydeHHs] MaTeMmaThke B 5—6 Kiaccax SBISIOTCS:
poaoiKeHne (HOPMUPOBAHUSI OCHOBHBIX MATEMATHUYECKUX MOHSTUH (YUCIIO,
BEeNIMYMHA, TreoMeTpuueckas ¢urypa), o00eCneyuBaOIIUX MPEEMCTBEHHOCTh H

MEPCIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yUaIOIINXCS;

pa3BUTHE WHTEIUICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOyJaroImxcs,
MMO3HABATEJIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUW, UHTEpeca K H3YUYCHHIO
MaTeMaTUKH;

MOJBE/ICHUE OOYYalIIMXCsl Ha JOCTYMHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (YHKIIMOHATBHOM MaTeMaTUYECKOM TPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTE€MaTHYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MPUMEHSITh OCBOCHHBIC YMEHHMS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIIPETUPOBATh IMOJYYECHHBIE PE3YyJbTaThl M OLIEHUBATh KX HA COOTBETCTBHE
MPAKTUYECKON CUTYAIUU.

OcHOBHBIC JIMHUW COJIEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTHyecKkass U TreoMeTphuecKasi, KOTOpPbIE Pa3BUBAIOTCS MMapaLICNbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT APYToW,
a B TECHOM KOHTaKT€ M B3aMMOACHUCTBUU. TakKe B Kypce MAaTEMAaTHUKH MPOUCXOIAUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuaiia HAuYMHAETCA CO CHCTEMaTH3allud M
Pa3BUTHUSI 3HAHUM O HaTypaJbHbIX YKCIIAX, MOJYYEHHBIX HA YPOBHE HaUYaJIbHOT'O OOIIEro
oOpa3zoBanus. I[Ipm 2TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMuUpoBaHHE HOBBIX TEOPETHYECKMX 3HAHMM  COYETaeTCA C  pPa3BUTHEM
BBIYMCIUTEILHON KYJIbTYPhl, B YaCTHOCTM C OOydY€HHEM MPOCTEHIINM MpuéMam
NPUKUAKA W OIEHKH pPE3yJbTaTOB BBIUMCICHUN. M3ydueHue HaTypajabHbIX YHCEN
MIPOJIOJDKAETCS B 6 KJTacce 3HAKOMCTBOM C HAYaJIBHBIMU TTOHATHSAMU TEOPUH JTCITUMOCTH.
Havano nzydennsi 0ObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
NIEePBBII ATAll B OCBOSHUHU APOOEH, KOra MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UICSIMU,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX IPOOEi B TIOJHOM 00bEME
MPEAIIECTBYET U3YUCHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKH 3PECHUS
JIOTUKU M3JI0KEHUSI YKMCJIOBOM JIMHUU, KOT/a MpaBUiia IEUCTBUN C JECATUYHBIMU
JTPOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMHU QJITOPUTMaMU BBITIOJIHEHUS JIEUCTBUMN
C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JECITUYHBIMH JIPOOSMHU PACIIUPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YyYaIOMUMUCS TPUKIAHOTO MPUMEHECHUSI HOBOM
3aMUCH NP U3YUYEHUM JIPYyTUX TPEAMETOB U TPHU MPAKTUUYECKOM HCIOJIH30BAHUHU.
K 6 ximaccy oTHec€H BTOPOIA Tall B U3yUeHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPIIICHCTBOBAHUE HABBIKOB CPABHEHUS U MpeoOpa3oBaHus IpooOeii, OCBOEHNUE HOBBIX

BBIYUCIIUTEIbHBIX AJITOPUTMOB, OTTAUUBAHWE TEXHUKU BBIYMCICHUH, B TOM YHCIIE
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3HAUYCHUN BBIPAKEHUHN, COACpKANIMX UM OOBIKHOBEHHBIC, W JIECSATHYHBIE IpOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B Hauane 6 kiacca mpoUCXOUT 3HAKOMCTBO C IMTOHSATHEM IMPOIICHTA.

Oco0eHHOCTBIO U3yUEHUS TIOJIOKUTENIBHBIX U OTPULIATEIBHBIX YUCEI SIBISIETCS TO, YTO
OHHM TaK)K€ MOTYT pacCMaTPUBATHCS B HECKOJIBLKO ATamnoB. B 6 kacce B Havase u3ydeHus
TeMbI «I100KUTENBHBIE U OTPULIATEIBHBIE YK CIIa» BhIIEsAETCs oareMa «lLlenbie uncimay,
B paMKax KOTOpOM 3HAKOMCTBO C OTpPHILATEIbHBIMU YHCIAMU W JEHCTBUSIMU
C TIOJIOKUTEITLHBIMU U OTPULIATEIbHBIMU YHCTIAMU TIPOUCXOJIUT HA OCHOBE COJIEPKATEITLHOTO
M0/IX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YUaIOIIMXCSl PAKTHYECKH
CO BCEMHM OCHOBHBIMHU TMOHATHSIMH TE€MbI, B TOM YHCJI€ U C NpaBUJIaMH 3HAKOB
NIPY BBITIOJTHEHUHU aprU(PMETHUECKUX JAeUCTBUA. V3ydueHue palMoHaIbHbIX YMCENl Ha 9TOM He
3aKOHYUTCS, @ OyJIeT MPOJA0KEHO B Kypce anreOphl / Kiacca.

[Ipu o0OyuyeHUM pEIICHUIO TEKCTOBBIX 3ajad B 56 Kiaccax HCHOIb3YIOTCS
apudmeTndeckrue mpuémMsl perieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—0
KJIacCax paccMaTpPUBAIOTCSl TEKCTOBBIC 331Ul CIASAYIOIIMX BUAOB: 3a/la4d Ha JIB)KEHUE,
Ha YacTH, HA TIOKYTKHU, HA pabOTy U MPOU3BOIUTEIHLHOCTD, Ha IPOLICHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaroniuecs 3HAKOMATCS C MPUEMAMU PEIICHUs 3a7ad rnepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcs paboTaTh ¢ uHMOpMaImen, npecTaBieHHoi B Gpopme
TaOJIUI WU JUarpamm.

B mporpamme yueOHOro kypca «Maremarukay MNpeaycMOTpeHo (HOpMHUpOBaHUE
MPOTEACBTUUECKUX aIre0pandecKux MpeCcTaBlIeHU. bykBa KaKk CHMBOJI HEKOTOPOTO
yucia B 3aBUCHUMOCTH OT MaTE€MaTUYeCKOTO KOHTEKCTa BBOJUTCA ITOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKAE BCEro Il 3alucH OOIINX
YTBEPKACHUHN U MPEI0OKEHUM, (POPMYJI, B YaCTHOCTH JJIsl BEIYUCIICHUSI TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yuebHOro kypca «MaremaTtuka» TpeACTaBlieHa HarJsIHas
reOMETpHsi, HalpaBJICHHAss Ha pa3BUTHE OOPA3HOTO MBIIUIEHHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBJISIETCS HA  HArJIJHO-TIPAKTUYECKOM  YpOBHE,  OMNHUpaeTcs
Ha HaMAIHO-O0pa3HOEe MbIIIIEHHE oOydJaronuxcs. bombias poias  OTBOAUTCA
MPAKTUYECKON JEeATEIIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOJieIupoBanuto. O0yJaromuecs
3HAKOMSITCS ¢ TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU  KOH(UTYypalusIMu, ydaTcs H300pakaTh HMX Ha HEJIMHOBAHHOW W
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIIHE CBOMCTBA. B mporiecce uzydeHus
HarJIsAHOM T€OMETPUM 3HAHUS, MOJYyUYEHHBIC OOYYarOIMMUCS Ha YPOBHE HaudaJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY TUTaHy B 5—6 Ki1accax M3y4aeTcsi HHTETPUPOBAHHBIN TIPEIMET
«Marematuka», KOTOpPBIM BKJIOYaeT apu(METHUYECKHM MaTepual ¢ HarjsIHYyIo
TrCOMETPUIO, a TaKXKE MPONEAEBTUUECCKUE CBEACHUS U3 alreOpbl, JIEMEHTHI JIOTUKUA U
Hayaja OnucaTeIbHON CTAaTUCTUKH.

OGriee yncao 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3yUYeHUSI MaTeMaTuku, — 340 4acoB:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 yacos (5 yacoB B Heneio).
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COAEPKAHUE OBYYEHUSA
5 KUIACC

HarypaJjbHblie ync/ia 4 HYJIb

Hartypanbnoe umcnmo. Psn Hatypampabix uncen. Ywmcno 0. W3o6paxenue
HATypaJIbHBIX YUCEJI TOUKAaMU Ha KOOPJAUHATHOU (YMCIOBOM) IPSIMOMA.

Ilo3nunoHHass cucrema CUMCIEHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULMOHHON CUCTEMBI CUYMCIICHHUS. [ecaTHUHas cucTeMa CYMCIICHHUS.

CpaBHEHME HATypaJbHBIX YHCEJ, CPABHEHUE HATYpPaJIbHBIX YHCEN C HYJEM.
Crioco6s1 cpaBHeHUsA. OKpYTJIEHHE HATYPATbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS NP CIOXEHUU. BelunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynbTara apudMeTH4ecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXEHUS U
YMHOKEHHUSI, paCIPEICIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3zoBanne OyKB [yisi 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTa W 3alluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu U KpaTHBIE YKCIIA, Pa3IoKEHUEe Ha MHOXuUTenu. IIpocTeie n cocrtaBHbIe
yucina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKAa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaraeMblX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JNEUCTBUU. VICIOJNIb30BaHME NIPU BBIYMCIICHUAX IIEPEMECTUTEIBLHOIO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTebHOro
CBOMCTBA YMHOXKEHUS.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armmucH 9acTh BeIUMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEIIaHHOW JpoOHM B BHUAC HENMPABWIHLHOW APOOHM W BBIJCICHHUE IICJIOW YaCTH YHCIIA
U3 HempaBWIbHOU npobu. M3o0paxenue ApoOedt TOUYKAaMU Ha YWCIOBOM TIPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. Cokpamienue apoOei. IlpuBeneHue ApoOH K HOBOMY
3HaMeHaTenmo. CpaBHEHHE qpoOCi.

CnoxeHre W BBIYMTAHHWE JpoOed. YMHOXEHHUE W JeJieHue aApoOei, B3auMHO-
obOpatHble Apobu. HaxoxaeHrne 4acTy 1ejIoro 1 IeIoro o €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBneHue necaTUYHOW JpoOU B BHIE
OObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckne NEUCTBUS C ACCIATUIHBIMU Ap0o0sSMU. OKpyTIIEHUE MECATUYHBIX
Tpo0eii.
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Penienne TeKCTOBBIX 3224

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3ama4d. Pemenue 3amau mepebopoM BcCeX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHue
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IeHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre ocHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI], CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsanuele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOIOyT'OJIbHHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMoOii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YIJIBL.

JlnnHa oTpe3ka, METPUYECKHE €IUHULbI JUIMHBL. JlJIMHA JIOMaHOH, NEepUMETp
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsnaele npenctaBieHuss O (urypax Ha  IUIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3obpaxkenune ¢uryp, B TOM 4uciae Ha KkiertyaTtoil Oymare. IloctpoeHue
KOH(pUTypaluii U3 yacTel NpsIMOid, OKPYKHOCTH Ha HEJINHOBAHHOM U KJIeTYaTOl Oymare.
Hcrnonb30BaHue CBOMCTB CTOPOH M YIVIOB MPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans OPsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM uuciie (Uryp, n300pakEHHBIX Ha KJIET4aTon Oymare.
EnuHue! namepenus miomaim.

Harnsnaele mpencTaBieHds O HPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanve Mozesied MHOTOTPaHHUKOB (M3 OymMaru,
IIPOBOJIOKH, TUIACTHIIMHA U APYTUX MAaT€pHANIOB).

O0BEM PAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauiipl uamepenus oobéma.

6 KIIACC

HarypaabHblie ynciaa

ApudmMernueckre JAEUCTBUS € MHOTO3HAYHBIMM HATYpPaIbHBIMH  YHCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIILHOIO CBOWMCTB CIOXEHUS U
YMHOXEHUSI, paCIpPEIeIUTEIIbBHOTO CBOWCTBA YMHOXEHHUs. OKpyIrJieHUE HATypaIbHbIX
YHUCEJI.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM IeTUTeNh U HauMEeHbIIee olliee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne C OCTaTKOM.
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Apoou
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue apoOei.

CpaBHeHHe W ymopsijouMBaHue ApoOeil. Pemienwe 3agad Ha HaxoXKJIEHUE YacTH
OT LEJOr0 W LEJIoro mo ero 4Yacth. [[poOHoe 4HCciIo Kak pe3ysbTarT JeleHUS.
[IpencraBnenne necAITHYHON APOOM B BHIIC OOBIKHOBEHHOW IpOOM W BO3MOKHOCTH
NpeACTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecATHUYHON. JlecsTuuHbie ApoOH U
METpHYecKasi cucteMa Mmep. ApudMeTHYECKHe JCUCTBUS M YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSMHU.

OtHomienue. Jlenenue B JaHHOM OTHoleHnU. Maciira0, npornopuust. [Ipumenenue
MIPONIOPLINN HPH PEIICHUH 3a/a4.

[TonsTre mpoueHTa. BpruucieHne mpoleHTa OT BEIWYMHBI U BEJIWYMHBI MO €€
NpOLIEHTY. BbIpakeHHe TMPOIEHTOB JAECATUYHBIMUA JpoOsMu. Pemenuwe 3amau
Ha MMPOLEHTHI. BhIpa’keHNne OTHOIIECHUS BEJIMYMH B MPOLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucna. lLlensle uwmcna. Monpyne uucna,
reoMeTpuiecKas HHTeprpeTanus Moayss yncia. M3o0pakeHue ynucesn Ha KOOpAUHATHOM
npsimoi. Yuciosble npomexyTku. CpaBHeHHE uucen. ApUPMETHUYECKHE JEeHCTBUS
C MOJIOKUTEILHBIMU U OTPULATEIbHBIMH YUCIAMHU.

[IpsMoyrosbHas CcUCTEMA KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, aOcuucca u opauHarta. [loctpoeHune Touek U Guryp Ha KOOpIAMHATHOU
IJIOCKOCTH.

BykBeHHBbIE BHIpAKeHUA

[IpumeHeHne OyKB [JIsl 3allMCH MaT€MAaTUYECKHX BBIPAKEHUW W TPEIIIOKEHUU.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIC
IIOJACTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, QopMysbl MEpUMETpa M IUIOMIAAM MNPSIMOYTOJbHUKA, KBajapara, o0bEma
napajienenumneaa u Kyoa.

Penienne TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3ahad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHMYecKux
3a1a4. Pemenue 3amauy nepe6opoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, copeprKaliux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHuILBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KaXK0 BETUYUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIMOHATBLHOCTHIO BEJUYUH,
MIPOIICHTAMH, PEIICHUE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

Onenka u TPUKUIKA, OKpyriaeHue pesyibrata. CocTaBieHne OyKBEHHBIX
BBIPAKEHUH 10 YCIOBUIO 33]]a4H.

IIpencraBierre JaHHBIX C TOMOIIBIO TaObmui, u jguarpamMm. CronaOuateie
JarpaMMBbl: YTEHHE U TTOCTPOeHHUE. UTeHHe KPYTOBBIX THArpaMM.
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Harasanas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacronokeHue IByX INPsSMBIX Ha IUIOCKOCTH, MapajuIeNIbHBIE MPSMBIE,
NEPICHANKYJISIPHBIE NpsAMbIe. FI3MepeHne pacCTOSHUI: MEX Ty ABYMsI TOYKaMH, OT TOUYKH
J10 IIPSIMOM, JUIMHA MapIIpyTa Ha KBapPaTHON CETKeE.

N3mepeHre © MOCTPOEHHWE YIJOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIBHBIN, TYIOYTOJIbHBIA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIPEXYTOMBbHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHue
F€OMETPUYECKHX (UTyp Ha HEIMHOBAHHOM OyMare C HCHOJIb30BAaHUEM IUPKYJIA,
JUHEWKH, yroJabHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToit Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHne JUIMHbBI OKPY>KHOCTH, TUIOLIAId KpyTa.

CummeTpus: LIeHTpabHas, 0CeBask U 3€pKajibHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

Harnsigable npenctaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: Mmapaiesenumnes, Kyo,
MpU3Ma, MUpaMUJIa, KOHYC, HIAIUHAp, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHIPA U KOHYyca. Co3naHue Moenen
POCTPAHCTBEHHBIX GUTyp (M3 OymMaru, IpOBOJIOKH, IMJIACTUIMHA U APYTUX MaTEPUAJIOB).

ITonsatune o0BEMa, enuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHHOTO
napajienenuneaa, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTATHl OCBOSHHUS MPOTPAMMBI yUEOHOTO Kypca K KOHILY
oOyueHus B 5 KJacce:

Yucsia u BbIYUCJICHUS

[TonumMaTe U MPaBWIBHO YHOTPEOJSITH TEPMHHBI, CBSI3aHHBIE C HATypPaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSAJIOYMBATH HATYpaJbHbIE YUCJIA, CPABHUBATh B MPOCTEUIINX
Ciy4asix OOBIKHOBEHHBIE IPOOH, JECATUIHBIC JPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM W M300pakaTh HATypajibHbIE YMCJIa TOUYKAMU HA KOOPJWHATHOW (YHMCIIOBOM)
IIPSIMOM.

Boemmonasate  apudmernueckue  IEWCTBHST ¢ HATypalbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B IPOCTEULIUX CITydasiX.

BoINonHATE IpOBEPKY, TPUKUIKY pPe3yJIbTaTa BEIUUCICHUN.

OKpyIJIsTh HaTypaidbHbIE YHCIIA.
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Penienne TeKCTOBBIX 3224

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BO3MOMKHBIX BAPUAHTOB.

Pewate 3amaum, cogeprkane 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaONMIbl, 0003HAYEHUS MPHU PELICHUU
3ajad.

[Tonbp30BaThCd OCHOBHBIMU E€IMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHMS,
BPEMEHM, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekarb, aHaIUM3UpOBaTh, OLEHUBAaTh HWH(OpMaALUIO, MPEACTABICHHYIO
B Tabnuile, Ha CTOJIOYATON Juarpamme, MHTEPIPETUPOBATH MPEACTABICHHBIE JaHHBIE,
UCII0JIB30BAaTh JaHHbIC [IPU PEILICHNN 3a/1a4.

Harasitnas reomerpust

[Tonp30BaThCA r€OMETPUYECKUMH MOHITUAMHU: TOYKA, IPSAMast, OTPE30K, JIyd, yToJ,
MHOI'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
W3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJNOTHIO, CBA3AHHYIO C YyIVIAMU: BEpPIIMHA CTOPOHA,
C MHOTOYTOJIbBHUKAaMH: YIOJI, BEpIIMHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: Pajguyc,
JIAaMETp, LIEHTP.

N300paxxaTh U3y4YeHHbIE TEOMETpUYECKUE (PUTYypbl HA HEJTMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJIS U JIMHEUKHU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO painyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPAMOYIOJIBHHKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Bbluucnsate nepuMeTp U IJIOIIAAL  KBaJApara, MNPsIMOYTOJIbHHKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4Hciie (pUryp, nu300pa>kEHHBIX Ha KJIeTYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JJIMHBI,
IJIOIIA/INA; BBIPAKATH OJTHU €IMHULBI BEJTUYUHBI Uepe3 IpyTHE.

Pacno3naBaTe mapamienenunesn, KyO, HUCIONb30BaThb TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MMapasuieNenumnena, Kyoa.

Boruncnate 00b€M  KyOa, mnapajuienenunena Mo 3aJaHHbIM  H3MEPEHHSIM,
M0JIb30BATHCS €MHUIIAMU U3MEPEHHS 00BEMA.

Pemlare HecnokHblE 3a7adyd  HAa U3MEPEHUE TEOMETPUYECKUX  BEIWYUH
B [IPAKTUYECKUX CUTYyaLHAX.
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[IpenMeTHBIE pe3yTbTaTBl OCBOCHHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucaa v BbIYUCTICHUSA

3HaTh WM IIOHMMAaTh TEPMUHBI, CBSI3aHHBIC C pA3IMYHBIMU BUJIAMU 4YHUCEN U
crnocobaMy UX 3amucH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHUBATh U YIIOPSAJOYNBATH LIEJIbIC YUCIIAa, OOBIKHOBEHHBIE U JIECTHUHBIE APOOH,
CpPaBHMBATh YUCJIA OJHOTO U PAa3HBIX 3HAKOB.

BrimonHsaTe, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(PMETHUECKHUE ISHCTBUS
C HaTypaJbHBIMU W IIEJILIMM YHCJIAMHU, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATENIBHBIMU M OTPULIATENBHBIMU YUCIIAMU.

BplunciiATh 3HaYEHUs YUCIOBBIX BBIPAKEHWM, BBINOJHATh NPUKUIKY U OLEHKY
pe3ysibTara BBIYMCICHUH, BBINONHATH MpeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YHCIIOM U
n300paxkaTh YMclia TOYKaMU Ha KOOPJAMHATHON NPSIMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyIJISITh LieJble Yncia U IECATUYHbIE 1PpO0U, HAXOIUTh MPUOIMKEHUS YNCE.

YucsoBbie 1 0yKBEHHbIE BbIPAaKEHMsI

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIMCHIO CTEICHW YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIYMCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COAEPIKAIIUX CTETICHHU.

[Tonp30BaThCA MpU3HAKAMU JEIMMOCTH, PACKIaAbIBaTh HATYpAJIbHBIE YHCIIA
HA IPOCTHIC MHOKUTEH.

[Tonb3oBaThCa MacITaAOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Hcnonb3oBath OykBbI Isi 0003HAYCHHUS YHCEN TMPU 3allUCH MaTEMaTHYECKUX
BBIPAQKEHUN, COCTaBJISATb OYKBEHHBIC BBIpaKECHHUS U (HOPMYJbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKCHHUH, OCYIIIECTBIISIS HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTs HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue rekcToBbIX 3a1a4

Pemrats MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4l apU(DMETHUECKUM CTIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLUHMOHAILHOCTHIO BEJIHYMH,
MPOIIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comepikaiiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUHUHBI: CKOPOCTH,
BpeMsi, PacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béMa paboThl, UCHOIB3YS apuUPMETHUECKUe JeHCTBUS, OILCHKY, NPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIIMYHH.

CocraBinsiTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3aa4H.
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N3Bnekats nuHpopMaIiuio, mpeacTaBiICHHYIO B TaOIUIIAaX, HA TUHEHHOM, CTOIOYATOM
WM  KPYroBOM JuarpaMmax, HHTEPIPETUPOBATh  NPEACTABICHHbIC  JaHHBIE,
MCIOJI30BaTh JJAHHBIC IIPU PEUICHUM 3a/ad4.

[IpencrapisaTe wHGOPMAIUIO C TMOMOIIBIO TabOJWIl, JUHEWHOW W CTOJIOYATOM
JTAArPaAMM.

Harasiinas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIOIMUX (PopMy
U3YYECHHBIX T€OMETPUUYECKUX TIOCKUX M MPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI PABHBIX
U CHMMETPUYHBIX (pUryp.

N300paxxaTth ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHON U
KJeTyaTol OymMare M3y4eHHbIE MUIOCKHE T'€OMETpUYecKue (pUrypbsl U KOH(PUTYypaluHu,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCd T€OMETPUUYECKMMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPUS,
WCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHUH.

HaxoauTs BeMYHUHBI YTII0B U3MEPEHUEM C IIOMOILLBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOM BEJIMYMHBI, IOJIb30BATHCSA IPU PELICHHWM 3aJad I'PagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

Beruuciars  JUIMHY  JIOMAHOM, IEPUMETP MHOIOYI'OJIBHUKA, I10JIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IMHUIBI M3MEPEHUS JUIMHBI 4epes3
Ipyrue.

Haxoguth, ncnonb3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIAY ABYMS
TOYKAaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHue Ha  MNPSIMOYIOJbHUKH, Ha  paBHble  (UIYypbl,  JIOCTpaHBaHUE
0 TPSMOYTOJIbHUKA, I10Jb30BaTbCS OCHOBHBIMM EIMHULAMHU H3MEpPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHeE.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, UMIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeTUaTON Oymare NpsMOyTOJIbHBIN Mapasyieaenumne/.

Boruncnate 00b€M NpSIMOYTOJIBHOTO Mapajienenumnena, Kyoa, MOoJb30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BbEMA;

Pemare HecnoxHbIE 3agauuM  Ha HAXOXKICHHE TIE€OMETPUYECKUX BEIUYUH
B [IPAKTUYECKUX CUTYyaLHAX.
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®denepanpHas paboyas nporpamMma | MatemaTtuka. 59 kitaccwl (0a30BbIi YPOBEHB )

TEMATHYECKOE INTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue paznena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HartypanbHble uncina. 43 Hecaruunas Yurtarh, 3alIUCHIBATH, CPABHUBATH HATypaJbHbIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn HaTypanbHbBIX
qucell.
HarypanpHb1i psz.
Yucno 0.
HarypanbHubie uncna
Ha KOOPJAMHATHOU
MIPSMO.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJIS1 [IPY CJIOKEHUH
U YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
P YMHOKECHUU.

NpeaIaraTb U 00CyKAaTh COCO0BI YIIOPSIOUNBAHUS YNCEIL.
MN300paxkaTh KOOPAMHATHYIO MIPSMYIO, 0TMEYAThH YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalibHOTO psifa, uncen 0 u 1
MIPU CJI0KEHUU U YMHOKEHUHU.

Hcnmonb30BaTh NPaBWJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTnyecKue 1eiiCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKamH U 6e3 CKOOOK.

3anucbIBATH MPOU3BEICHUE B BUJIC CTCTICHU, YMTATH
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKA3aTellb), BLIYUCIAATh 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXXEHU, MPeAJIaraTb U IPUMEHSTh NPUEMBI IPOBEPKH
BBIYMCJICHUU.

HNcnonb30BaTh NPpH BHIYUCJIEHUSIX TIEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHUSI,
pacrpeaeanuTeIbHOE CBOMCTBO YMHOKEHUS; GOPMYJIMPOBATH
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ITepemectuTenpHOE
M coYeTaTeILHOE
CBOMCTBA CJIOKCHHUS
1 YMHOXKEHUSI,
pacrpeeuTeNIbHOE
CBOMCTBO
YMHOEHHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
pa3yioKeHUE Yrcia
Ha MHOKHUTEJIIH.
Jlenenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YMCJIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CrernieHn ¢
HaTypaJlbHbIM
IMOKa3aTeJIeM.
YucnoBbie
BBIPKCHUS,
TOPSAOK IENCTBUM.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBUJIa IpeoOpa30BaHus YUCIOBBIX
BBIp2XEHUI Ha OCHOBE CBOMCTB apu(hMETUIECKIX ACHCTBHIA.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJITATAM MPOBEAEHHOTO UCCIICIOBAHUS.
@®opMyJTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE 1 COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHbIX YHCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBars MaTeMmaTHYeCKHE NPEAJI0KEHUS

C MIOMOILBIO CBA30K «U», KUY, KECIH. .., TO... ).

Pemats TekcToBbIE 3a/1aun apUPMETHIECKUM CITIOCOOOM,
HCMOJIb30BATh 3aBUCUMOCTH MEXy BETMYMHAMU (CKOPOCTD,
BpeMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyaIHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUMU.
MoaeaupoBarh X0/ pEUICHUA 33a4H C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBbI, TaOJHUIIBI.

IIpuBoauTH, pa3dMpaTh, OLEHUBATDH PA3INYHBIE PELICHUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJTYYEHHBIN pe3ybTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OUIHOKH.

Pemarsb 3a7a4n ¢ NOMOILIBIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsnnas reomerpus.
JIvHuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue niamHbl
OTpE3Ka,
METpUUYECKHUE
€IMHUILIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KpYT.

IIpakTrueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
Yron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTexkax, pUCyHKaxX, ONMUCHIBATh,
HCIIOJIB3YSl TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3naBathb, NpMBOAUTH NPUMeEPBI 00HEKTOB PEATLHOTO
MHUpa, UMEIOITUX POPMY U3YUEHHBIX PUTYpP, OLIEHMBATH UX
JIMHENHBIE pa3MepHI.

HNcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL IOCTPOCHUS M U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJaHHOW BEJIMYMHBL; OTKJIAABIBATH IUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTB 33JJaHHOT0 panyca.
N306paxkaTh KOHPUTYpAIIUU T€OMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIeT4aToi Oymare; npeajiaratb, ONMCbIBATH U 00CYKIAaTh
CIoco0bl, AJITOPUTMbI TTOCTPOCHHS.

Pacno3HaBath 1 M300pakaTh Ha HEJTMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YTIIOB»

KJIETYaTOW Oymare NpsMOn, OCTPBIM, TyHOW, pa3BEPHY THIN
YIJIbl; CPABHUBATD YTJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELLICHUH 3a1a4
3aBMCHMOCTH MEKy €AMHULI[AMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JUYHBIX €IUHNALIAX U3MEPEHUS.
HccnenoBathb GUrypsl 1 KOH(PUTypauu, UCIOIb3Ys
M(ppOBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Tpo0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenanHas
JIpo0b. YMHOKECHHUE
U JICJICHHE
O0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COZICpIKAIINX
npobu. OCHOBHBIC

MopeanpoBarthb B rpadhuuecKkoi, mpeIMeTHON dopme,

C MOMOILIbIO KOMITBIOTEPA TIOHATHUS U CBOWCTBA, CBA3aHHbIC

C OOBIKHOBEHHOH JPOOBIO.

Yurarh 4 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaiaraTb, 000CHOBbBIBATH  00CYKIATh CIOCOOBI
yHOpAI0YMBaHUS JPOOEH.

N3006paxkaTh OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJIAMHATHOM IIPSIMON; HCIOJIb30BATh KOOPAUHATHYIO
pSAMYIO JJII CPaBHEHUS IPOOEH.

D®opMyJIHPOBATH, 3ANNCHIBATH C MOMOIIBIO O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpAIeHUsT IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IENTYI0 YacTh YKCIIa U3 HEMPABWIBHOU POOH.
BoinoHATH apudmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JIpOOSMU; MIPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[IpumeHeHue OyKkB
JUISL 3aIUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUM

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIYHCIICHUU.
BbINOJIHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHUN;

npeaJaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYNCICHUH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOOCH, omupasich

Ha YHCIJIOBBIE 3KCIIEPUMEHTHI (B TOM YHUCIIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUM.

Pemath TekcTOBBIE 3a/1a4H, CO/iepKalle IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEJIOT0 U LEJIOTO 10 €r0 YacTH;
BbISIBJIATH UX CXOACTBA M Pa3JIHYHUsl.

MoaenupoBarh X0 pelICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHMUS,
3aIIMCHU PEIIEHUIM TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh MMOJTYYECHHBIA PE3YIIBTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTH OLINOKU.
3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsgnas reometpus.
MHOTrOyroinbHUKH

10

MHOroyroJIbHUKM.
YeTpIpEXyTOJBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnucbiBaTh, MCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyroyibHUK.
[Lmomane u
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TTOLIATH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHHUKA, OLEHUBATh UX JIMHEUHBIE PA3MEPBI.
Bbruncasith: nepuMeTp TPEYroJIbHUKA, TPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTOM OyMare KBajaparT u
MPSAMOYTOJIBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA IIPAMOYTOJIBHUKA, KBAApATa My TEM
AKCIIEPUMEHTA, HAOIIOICHU S, U3MEPEHUS, MOJICTTUPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY, «J11000i1». Pacnmo3naBath
VWCTUHHBIE U JIOXKHBIC BHICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUHCMMOCTD IUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK HA KBAIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJILBHUKOB ¥ HAXOJHUTH MX TUIOMIAb, pa30WBaATh
(burypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIA/b.

Boipakarh BeIMUMHY IUIOMIAAN B PA3JIMUYHBIX €IAHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMU U3MEPEHHUSI TUIOLLA/IH.
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHECHUS TIJIOMIAAN U
IMMCPHUMCETPA B IIPAKTHICCKHUX CUTYyaIHUAX. Pemarn 3aJjaun

n3 peaHbHOfI JKU3HHU, Ipeajaratb u oﬁcymaTb Pa3jINIHbIC
CocoObI peUICHUA 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTuuHas 3alucCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBust

C I€CSITUYHBIMU
JTPOOSIMHU.
OxpyriieHne
JECATUIHBIX
JpOOeid.

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

IIpencTaBisATh 1eCATUYHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTuyHbIe JpOOU TOYKAMH HA KOOPJIMHATHON
MPSMOM.

BbIABJAATH CX0ICTBA ¥ Pa3IM4YMs TPABWI apU(PMETHIECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
JIpoOsiMU, OOBSICHATD UX.

BoInoJHATH apudMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBITOJHATH NPUKUAKY U OLEHKY pe3yjibTara
BBIYMCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATH NPABUWIO OKPYIJIEHHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTMPAsICh HAa YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIIbIO0 KOMITBIOTEPA), BHIABUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaThb TeKCTOBBIE 33]1a4H, COEpKalUe IPOOHbBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBath X0/ pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [IlpuBoAMTH, pa30upaTh, OLEHNBATH
pa3JIMUHbIC PEIICHUS, 3aMUCU PEIICHUN TEKCTOBBIX 3a/1au.
OnepupoBath APOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIUsX.

Kputrnvecku oneHMBaTh MOJTYYEHHBIN PE3YIbTAT,
OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJIUThH OIIHOKHU.
3HAKOMUTBCS € UCTOPHE Pa3BUTHS apu(PMETHKU

Harnsnnas reomerpusi.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxenue
MHOTOIPAHHHKOB.
Mopnenn
IIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIbHBIN
napasuiesienunes,
ky0. Pa3BépTku Kyba
U Napajuiesienunesa.
[TpakTrnueckas
pabora «Pa3BépTka
KyOay.

O0nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe NPSIMOYTOJIbHBIN Mapalijienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHBIE Pa3MEpHI.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO NapajuieenuIea,
KyOa.

MN300pakaTth Ky0 Ha KjIeT4YaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuieienuneaa, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M nu300paxarh pa3BEPTKU KyOa u
napaenenuneaa. MoaeJnpoBaThb Ky0 U napasiesienune]
u3 OyMaru v MpoYrx MaTepuagoB, 00bSCHIATH CIOCO0
MOJEJINPOBAHUS.
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IMpAMOYT'OJIBHOTI'O
napaJuICJICIIMIICaa

Haxoauthb n3mepeHusi, BbIYUCASTH IJI0Iadb TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOIBLHOTO TapaJIJICIICIIUIIC IA;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH T'MIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHU MEXTY TOHATUIMHU
101U U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BHICKA3bIBAHHS

0 MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemarh 3a1a4u U3 peibHON )KU3HU

[ToBTOpEeHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX NOHSATUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BouIyucisiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJIbHbIEC YHCI1a, OOBIKHOBEHHBIE U IECATUYHbIE IPOOH,
BBITIOJIHATH MPE0Opa30oBaHUs YHCEIL.

Bri0upaTth cnoco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSTH CBOICTBAa apU(METUYECKUX JACHUCTBUIN

JUIS palOHAIN3aluU BEIYUCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMBIX ICHCTBUHN 1
CaMOMPOBEPKY PE3YyJIbTAaTa BHIYUCICHUMN.

Pemars 3agaum u3 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUT pelIeHns 3a1a4 U3 IPyTuX
y4eOHBIX MTPEAMETOB.

Pemate 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCcO0BbI pELICHNS 33/1a4, BLIOUPATh PpAalOHAJIbHBI
Crocoo

OBLIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

170
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6 KJIACC
HaumenoBanue paznena |KonumdectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(TemnbI) Kypca 4acoB coJIepKaHue

HatypanbHble uncia 30 Apudmernyeckue BoinosnaTs apudmerndeckne qeiicTBUS C MHOTO3HAYHBIMU
JCHUCTBHSI HATYpaJIbHBIMH YHCIAMH, HAXOAUTH 3HAYEHUST YUCIOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITHh
HaTypaJIbHBIMU 3HAYeHMsl BHIPAKCHUM, COIEpKAIINX CTEIICHH.
gyucinamu. YucnoBbie | BbINOJHATH NPUKHIKY M OI€HKY 3HAYCHUIN YUCITOBBIX
BBIPKCHUSI, BBIPKECHUI, MPUMEHATH NPUEMBI IPOBEPKHU pPE3ybTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPpH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

cko0ok. OkpyriaeHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OoOIIMH JEeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1emuMoCTh CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccnenoBath 4ynciIoBble 3aKOHOMEPHOCTH, IPOBOUTH

YK CIJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro NEIUTENS M HAUMEHBIIETo 00IIEro
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCIIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PAa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccnenoBarth yciaoBus n1enuMocTy Ha 4 u 6.

HccaenoBath, 00Cy:k1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YUCE.

HccaenoBath CBOMCTBA IETUMOCTH CYMMBI U ITIPOU3BEICHUS
YHCEJL.

IIpuBoAUTH MpPUMePHI YKCET C 33/IaHHBIMU CBOMCTBAMU,
PaCIO3HABATh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaX YUCEN, ONMPOBEPraTh HEBEPHBIE YTBEPKICHHUS
C IOMOIIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBats MaTeMaTH4eCKHE NPEIJI0KeHHUA

C IIOMOUIBIO CBSI30K «H», KWIH», «ECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, apUPMETHUECKUM CIIOCOOOM, UCTTIOJIB30BATh
repedop BCeX BO3MOKHBIX BAPHAHTOB.

MogaeaupoBarh X0 PELIEHUS 3a1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3duparb, OLEHMBATH PA3JINYHBIE PEILICHNUS,
3aIIMCU PELIEHUN TEKCTOBBIX 3a1a4.

KpuTnuecku oneHuBaTh NOJIYYCHHBINA PE3yJIbTAT, HAXOAUTh
OLIMOKH, OCYIIECTBISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsignast reometpus.
[IpsiMbIe HA TIIOCKOCTH

[lepnienauKyIsipHBIE
MpsIMBIE.
[TapayutenbHbie
psIMBIE.
Paccrosiane mexny

Pacno3naBaTth Ha yepTexax, pUCyHKax Cily4au B3aMMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOl Oymare JiBe epeceKaroIuecs
IIpPsIMBIE, [1BE NTapaJUIEIbHBIE IIPSMBIE, CTPOUTH MPSAMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOM CETKE

NEPIEHANKYJIIPHYIO JTaHHOM.

IIpuBoauTH NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYJISIPHBIEC U
napasuiesibuble cTopoHbl. M300paskaTb MHOTOYTOJIBHUKH
C MapaJUICIbHBIMU, IEPIICHIUKYJISIPHBIMU CTOPOHAMH.
Haxoautsb paccTrosiHre MEXAY ABYMsI TOUKAMU, OT TOYKH
J10 TIPSAMOM, IUIMHY ITyTH HAa KBAaJpaTHOM CETKE, B TOM YHCIIE
UCIIOJIBb3Ysl IIM(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOUYMBaHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cHUCTEeMa Mep.
Apubdmernyeckue
JICUCTBUS

C OOBIKHOBEHHBIMU
U JIECATUYHBIMU
TPOOSIMH.
OTHolIeHue.
JleneHue B J7aHHOM

CpaBHMBATB U YHOPSA0YUBATH JIPOOH, BHIOMPATH CIIOCO0
CpaBHEHHUS IpOOEii.

IIpeacraBiasTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbBIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JpoOu Tpu MpeoOpa30BaHUU BEIHMYUH B METPUUECKOM
CUCTEME MeED.

BpinoiHATH apupmeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BBITIOJIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBasiTh OTHOUIEHUS U IPONOPLINHU, HAXOAUTH
OTHOILIEHUE BEJIUYHH, I€JIUTh BEIUYNHY B JAHHOM
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OTHOLIEHUHU.
Macira0,
IPOIIOPIIHSL.
[TonsiTue nmponeHTa.
Brruncnenue
POLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAepKaIInx
JpOOU U MPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTMHBI OKPY>KHOCTHU
K €€ IuaMeTpy»

OTHOUIEHUHU.
Haxoauth 3kCIepuMeHTAJILHBIM ITYTEM OTHOIICHUE JIUHbI
OKPYXXHOCTH K €€ IHaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTb MacIITa0 TUIaHa, KAPThl U BEIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, yHOTPEOIATh 000POTHI peUun
CO CJIOBOM «ITPOIIEHT». BhIpaskaTh MPOILICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIIIEHUE IBYX BEJIMYHMH B MPOIECHTAX.
BbI4ucasiTh TPOLICHT OT YKCIIa U YUCJIO IO €0 MPOIICHTY.
Oxpyrasite 1poOU U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
qucel.

Pemars 3aga4um Ha 4aCcTH, IPOLEHTHI, NPOIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TPOIEHTA) OT BEJIMYUHBI U BEJIMUHUHBI
1o e€ ApoOu (poLeHTY), ApoOu (ITPOIIEHTA), KOTOPHIH
COCTaBJISICT OJHA BEIM4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTIpENIENIATh HAanOOJIbIIICe U HAUMEHbBIIIEE

13 MPEJICTABICHHBIX JaHHBIX

Harnsnnas reometpus.
Cummerpust

OceBas cumMmeTpus.
LenTpanbHas
CUMMETpPHUSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300paAKATH
OT PYKH, CTPOMTH C TIOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMAHYIO, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHUSI».
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CAMMETPUYHYIO JaHHON OTHOCUTEIBHO
IPSAMOU, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOIIEM MUPE.
MopenupoBarthb u3 6ymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUYECKUE
KOH(UTYpAaINH, UCTIOIb3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIE ¢ TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3YUEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIOJIb3YSl SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKICHHS O CAMMETPUHU QUTYD

BoipaxkeHus ¢ OykBamu

[Ipumenenue OykB
JUTSL 3aIIACH
MaTEMaTUYECKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBenHbIE
BBIPAKEHUSA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0KJICHHE
HENU3BECTHOIO

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YHCEI, TIPU 3aMUCH
MaTeMaTHUYECKUX YTBEPKICHHUM, COCTABIISITH OYKBECHHBIC
BBIPAXEHUSI IO YCIOBUIO 3aJ1auHu.

HcciienoBaTh HECIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JUISl UX 3aITHCH.

BouIuMcsiTh 4iCIIOBOC 3HAUCHUE OYKBEHHOTO BBIPAYKCHHS
MIPU 33/IaHHBIX 3HAYCHUSIX OYKB.

3anucbIiBaTh (POPMYJIBI: IEpUMETPA U TUIOIIATN
NpSIMOYTOJIbHHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH, TUIOIIAIA
KpPyTa; BBINOJIHATH BLIYUCJIEHHS 110 3TUM (HOopMyTiam.
CocrTaBasith popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEILHOCTD, BpeMsi, 00BEM
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KOMITOHEHTA. paOOoThI; BBIOJIHATH BBIYUCIIEHHUS 110 3TUM (popMyJiaM.
®opMy bl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsnaas reomerpus. 14 YeTpIpEXyTOJIbHUK, N300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOILHUKOB. | YETBHIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapajuIeNIbHbIMU, IEPIEHAUKYIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YIJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJILHUKOB.
[Tepumerp
MHOI'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
dopMmyisl
NIEpUMETpA U
IJI0ILA N
OPsIMOYTOJIbHHKA.
[Tpubnuxxénnoe
U3MEPEHUE IUIOAIN
duryp.
[IpakTnueckas

CTOPOHAMHU, MPSAMBIMHU YTJIAMH U Jp., PABHOOEIPEHHBIN
TpeyronsHuk. [lpeanarats U 00CyKa1aTh COCOObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYTOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyTroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O MPSIMOYTOJIbHHUKE, KBaJpaTe, PACNO3HABATDH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh M CTPOUTH C ITOMOILBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHKCJI€ B MHOTOYT'OJIbBHUKE, CPABHMBAThH YTJIbI;
Pacno3HaBaTh OCTPbIC, IPAMbIE, TYIIbIE, Pa3BEPHYTHIC YTIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJbHbBIN, IPSIMO-
YTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUI TPEYTrOJbHUKH.

BouIuucasiTh IepUMETP MHOTOYTOJIbHUKA, TUIOIIA b
MHOTOYTOJIbHUKA pa30MEeHUEM Ha MPSIMOYTOIbHUKH,
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paborta «ITnomans Ha paBHbIC (PUTYPBHI, UCIOIH30BATH METPUUECKUE €ITUHULIBI
Kpyra» WU3MEPEHUS JITTUHBI U TUIOIAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
TIoIIa e Ha KileTyaTo Oymare, NpuOIMKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, IUIOIIAAN Kpyra

[lonoxurenbHbIE U 40 [esnbre yncna. IIpuBoaAUTH NPUMeEPHI UCTIOJIB30BAHUS B PEATILHON KU3HU
OTpULATEIBHBIE YUCTIA Monyns uncia, ITOJIOKUATENIBHBIX U OTPULIATENBHBIX YUCET.
reoMeTpu4ecKas M300pakaTth 1eNIbIE YHCIIA, TIOJIOKUTEIIBHBIE U
VMHTEPIIPETALN OTPULIATENBHBIE YHACIIA TOYKAMH HA YHCIOBOU MPSMOM,
MoayJs. Yuciossie HCIO0JIb30BATh YHCIOBYIO NMPAMYIO JJIsI CDABHEHHSI YU CEIL.
MIPOMEXYTKH. IIpyMeHATH NPAaBUJIA CPABHEHUS, YIIOPALOYUBATH LICJIbIE
ITonoxxurenbHblE U YUCia; HAXOAUTh MOAYJIb YNCIIA.
OTPULIATENBHBIE D®opMyJaHPOBATH NPABUJIA BBIYUCIICHUS C IIOJIOKATEIBHBIMU
yucia. CpaBHEHHE Y OTPULATEIILHBIMYA YUCJIaMU, HAXOAUTh 3HAYECHUA
IIOJIOYKUATEIIBHBIX U YUCJIOBBIX BBIPAXKEHUM, COAEPKALIUX NEUCTBUA
OTpHUHATCIbHBIX C MOJIOKUTEJIbHBIMHU M OTPUIATCIILHBIMHY YN CJIAMM.
YUCell. IIpyMeHATHL CBOMCTBA CIIOKEHUS U YMHOKEHUS
Apudmernyeckue JUTSI IPeoOpa3oBaHusl CyMM U MPOU3BEICHUIMA
JNEUCTBUS

C MOJIOKUTEIbHBIMH
U OTpHULIATEITbHBIMU
YHCIaMH.

Perienne TekCTOBBIX
3a71a4
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosnbHas
cucTemMa KOOpAuHaT
Ha IJIOCKOCTH.
Koopaunatel Toukn
HAa IJIOCKOCTH,
adciucca u
OpJIMHATA.
Cron6uaTsie U
KpYTOBBIE
JarpamMMel.
[IpakTnueckas
pab6ora «IlocTpoenue
auarpamm.
Pemenue TekcToBhIX
3aj1a4, CoAepKaInx
JaHHBIE,

O0BbSACHATH M WJIIOCTPUPOBATH MOHATHE TIPSIMOYTOIBLHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOMN MJIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAMHATAM, HAXOAUTH
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0IUIIAX, HA AUArpaMMax JIJIs PEIICHUS
TEKCTOBBIX 3371a4 Y 3a7a4 U3 peaJbHOU KU3HU

MPEICTABJICHHBIC

B TaOIUIaX U

Ha uarpaMmmax
Harnsnnas reometpus. [IpstMOyTOJIBHBIM Pacno3HaBaTth Ha yepTe)kax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napasieenumne, MUpAMUy, TPU3MY, [IUIUH]IP, KOHYC, 11ap, H300paxaThb UX

KyO, mpu3ma,
nupamma, KOHyc,
IWIAHID, TIap U
chepa.
N3o006paxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TUIACTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoaguTH NpUMeEPbI 00BEKTOB OKPYKAIOIIIETO MUPA,
uMerImux GOpMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, pEOPO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€JIMHULIBI U3MEPEHUS
o0béMa. O0bEM
IPSIMOYTOJBLHOTO
napajuiesienunesa,
Ky0a, popMyibl
00BbEMa

N3yuaTh, ucnoib3ys SKCIEPUMEHT, Ha0Jt0IeHUEe, U3MEpPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HA3BAaHHBIX TEJI, BHIAIBJIATH CXOJCTBA U
Pa3IMuMs: MKy TUPAMUJION U IPU3MOM; MEXKIY
LAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEPTKU Mapasiesienunesa, kyoa, mpusmsl,
nupamMubl, KOHyca, HUIMHAPA; KOHCTPYUPOBATH JaHHBIE
TeJa U3 pa3BEPTOK, CO3/1ABATH UX MOJEIIH.

Co3naBaTb MoJeJIM IPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru,
IIPOBOJIOKH, TUIACTUIIMHA U Jp.)

N3mepsaTs HA MoAesAX: JUIMHBI pEOEp MHOTOI'PaHHUKOB,
JWaMeTp mapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuieienuneaa.

BorunciasaTs no gpopmysaMm: 00bEM NPIMOYTOABHOTO
napajuienenunena, Kyoa; ucrojb30BaTh €AMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH 00BEMBI TN, COCTABICHHBIX U3 KyOOB,
MapajuleNIENUIEN0B; PeliaTh 3aJa4 C PEATbHBIMU TAHHBIMU

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs

20

[ToBTOpEeHuE
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB D
1 6 KJIaCcCOB,
000011eHNE U
CHCTEMAaTH3aI1s
3HAHUM

BoeruncasTh 3Ha4C€HUS BBIPAXKECHUN, COAEPIKALLINX
HaTypaJbHBIE, LIEJIbIE, I0JI0KUTEIbHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHbBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YUCEI U BhIPAXKECHU.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUISL paliOHAIN3aluU BEIYUCIICHUN.
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PemaTp 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUSA JIJIsl pEIlIeHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

Pemath 3aga4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOIPOBEPKY pE3yJIbTaTa BEIYMCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBIsSETCS OOHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
oHa o0OecrnieurBaeT M3y4YeHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTrO, TaK U
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl IPOJOTIAKEHUSI 00pa30BaHUS U
B IIOBCEIHEBHOM Xu3HHU. Pa3zButrne y oOydarommxcs HAay4YHBIX IPEACTABICHUM
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux abCTpakimii, CriocoOe OTpakKeHHS
MaTeMaTUYECKOW HAyKOWl SIBIICHHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS W KAyeCTB MBIIUICHUSI, HEOOXOJAUMBIX
TSl aJlaliTallid B COBpEMEHHOM Iu(poBoM oOiiiecTBe. M3yueHue anreOpsl 0oecreurnBaeT
pa3BUTHE yMEHHUSA HaOII0/aTh, CpPaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMYJIHpOBaTh yTBepxkAcHUA. OCBOeHHE Kypca aireOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOyYalolUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXICHUsA, OO0O0OIIEHME W KOHKPETU3AIHUIO,
abcTparupoBanue u ananoruto. O0yuyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITETILHOM JIESITEIbHOCTH O0YYarOUIUXCsl, O3TOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1a4 SBJSETCS peau3aluen 1eaTeIbHOCTHOTO MIPUHIUIIA 00yUeHHUS.

B crpyktrype mporpammbl yueOHOro Kypca «Amiredpa» ajis OCHOBHOI'O OOIIETo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJICP)KATEIbHO-METOJIUYECKUE JIUMHUMU:
«Hucna v BEIYUCICHUSY, « ANTeOpanyecKue BhIpaXXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnmas U3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUM PpPa3BUBACTCS
Ha IPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJECHUCTBYS C APYTUMH €ro JUHUSIMHU.
B xozae nzydenus yueOGHOT0O Kypca 00yJaroIIMMCs IPUXOTUTCS JJIOTUYECKU PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYeCKOro OOpa30BaHUS W CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHBEPCAJIHLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBIseTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve nuHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
W3Y4YCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre moHATHS O YMCIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHAIFHBIMU U HUPPAIMOHAIBHBIMU 4YUCIaMU, (OPMHUPOBAHUEM IPEICTABICHUN
O JEWCTBUTEIBHOM YHCIIC. 3aBEPIICHHWE OCBOCHHSI YHUCIOBOM JIMHUU OTHECEHO
K cpeiHeMy 0011eMy 00pa30BaHUIO.
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Copnepxkanue AByX anreOpandecKux JIUHUN — «ANTeOpandecKue BBIPAKCHUS) H
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYyYaIONTUXCSI
MaTEeMaTUYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKH, CMEKHBIX
IPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs y4eOHBIN MaTepHall TPYNIHPYETCS BOKPYT PallMOHATbHBIX BBIPAXKEHUH.
AnreOpa JI€eMOHCTpPUpPYET 3HAUYCHHE MAaTEMaTUKH KaK s3bIka I TOCTPOCHUS
MaTeMaTHYECKUX MOJeJIel, ONMCaHuUs MPOIIECCOB U SIBJICHUI pealbHOTO MHpa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aJTOPUTMUUYECKOTO MBIITUICHHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, JIJIsl OCBOCHHMSI Kypca HH(POPMATHKH, U OBJIaJICHHE HABbIKAMU
JNENyKTUBHBIX paccyxnaeHuid. I[lpeoOpa3zoBaHne CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHU s, CIIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TPAQUUECKON JIMHUM HAIEJIEHO Ha TMOJy4YeHue
OOy4JaromMMHUCs 3HAHUM O (QYHKIMUSIX KaKk BaKHEHIIEH MaTeMaTHYeCKOW MOJIeTu
JUISL OTIICAHMS W WCCIICJIOBAaHMS Pa3HOOOPA3HBIX MPOILIECCOB M SBICHUN B MPUPOJIE H
obmectBe. M3ydyeHne marepuasia cnocoOCTBYET Pa3BUTHIO y OOYYaOIIUXCS YMEHMS
UCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTHUKHU B Pa3BUTUU LIUBWIA3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpBIA BKJIIOYAET CJEAYIOLUIME OCHOBHBIE pasfensl conaepkaHus: «Yucna wu
BEIYHCIICHUS», «ANTeOpandecKne BBIPAKCHUS», «YPAaBHCHHS W HEPABCHCTBAY,
«DYyHKIIUW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX Il HW3Y4YeHHUs Y4eOHOro Kypca
«Anredpa», — 306 wacoB: B 7 wiacce — 102 yaca (3 gaca B Henmenwoo), B 8 kimacce —
102 yaca (3 yaca B Heneno), B 9 kinacce — 102 yaca (3 vaca B HeZIeIIO).

COIAEPKAHUE OBYUEHUA

7 KIIACC
Yucaa u BbIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U ICCATUYHBIE, IIEPEX0]T OT OHOM (POpPMBI 3amucH Ipodei K
npyroi. IloHsiTME palMOHATBHOTO 4YHUCHA, 3alUCh, CPAaBHEHUE, YMOPSAIOYMBAHUE
pallMOHAJIBHBIX 4HceNl. ApudpMeThuueckue JICUCTBUS C palMOHAJbHBIMU YHCJIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHbIM TIOKa3zaTeleM: OIpejesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMPEACJICHMS, 3amuch OoJbIIuX uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JpoOM W ApoOW B BHUIEC MPOIEHTOB. Tpu OCHOBHBIC 3aJayd Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 PeabHON MPAKTUKHU.

[IprMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIU HATypaJIbHBIX
quCell.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi © 00paTHast MPOTIOPITMOHATIEHOCTH.
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AnredOpanveckue BbIPaKeHUsA

[lepeMeHHbIE, YMCIOBOE 3HAUYECHHE BBIPAXKEHUS C TNepeMeHHOoW. JlomycTumele
3HaueHusd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXKY BEJIMYMHAMU B BHJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXJIECTBEHHO paBHBbIC BBIPAKEHUS, MPaBUIia IPeoOpa3oBaHUusd CyMM U MPOU3BEACHHM,
IpaBuiia PacKpPhITUS CKOOOK M MPUBEICHUS MMOJJOOHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnowiensl ¥ MHorousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHHUE MHOTOWJICHOB. DOPMYIJIbI COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U
KBaJparT paszHocTu. PopMyia pa3sHOCTH KBaJApaToB. PaznokeHHe MHOTOYJICHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUsS, MpaBHia NOpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUJIBHOCTh YPaBHEHH.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUM. (COCTaBICHHE YpPAaBHEHHWW IO YCIIOBHIO 3aJadM.
Pemienre TEKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JByMs NEpEeMEHHBIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. PellleHne cucteM ypaBHEHH clocoOOM
ITOACTAaHOBKH. [[pMeps! pemennst TEKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. YucoBbie npomMexxyTKu. PaccTosiHue MexXay 1ByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKA
Ha KoopAWHATHOW TtuiockocTu. [Ipumepsl rpadukoB, 3amanHbix (popmynamu. YteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynkuumii. Jluneitnas ¢yukmus, e€ rpaduk. ['padux dynkuuu y = |x|. I'paduyeckoe
pEelIEHNE JTUHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KUIACC
Yuciia v BHIYUCICHUS

KBagpatublii kopens u3 uucina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoiHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YNCIIOBBIX BBIPAKCHUN U BHIYMCICHUSIM.
JleHCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM NoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AnredpanvecKkue BbIpasKeHUs
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOMKHUTEIH.
Anrebpandeckas npods. OCHOBHOE CBOMCTBO anrebpandeckoit qpoou. CioxxeHue,
BbIUMTaHHE, YMHOXKEHUE, JIEJIEHNE anreOpanueckux qpooeil. ParmonanbHble BRIpaXKEeHUS
U UX NpeoOpa3oBaHUeE.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBajgpaTHOro ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUM, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocreniume
JTpOOHO-pallMOHATbHBIC YPAaBHEHUS.

I'paduueckass uHTEpHpeTanuss ypaBHEHHM C JABYMS MEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMU. [ [prMepBI pelieHus: CUCTEM HETMHEMHBIX
YPaBHEHHUI C IBYyMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 alIreOpanyecKuM CIocoOOM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunn. OOnacTh ONPEAENICHUS U MHOXECTBO 3HAYEHUN (YyHKLHUU.
CrniocoObI 3a1aHust QyHKIIUH.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumepsr rpaduxon
GyHKIHNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

DyHKINH, ONMUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPONOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpagukn. Oynkuun y = X2,y = X3,y =Vx, y=|x|. 'paduueckoe perieHne ypaBHeHuit
Y CUCTEM YpPaBHEHUH.

9 KJIACC
Yuciaa u BbIYMCICHUSA

PanmonanpHbie 4uciia, UppalMoHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JAEHCTBUTENBHBIX YKCEI, JEHCTBUTEIBHBIC YHCIA KaK
OCCKOHEUHbIE JeCATUYHbIC JpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qyucel, apudMeTHIeCKue JNEUCTBHUS
C JCUCTBUTEIIbHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYKAIOIIETO  MHpa,  JUIUTEIBHOCTH  IPOIECCOB
B OKPYJKAIOIIEM MHPE.

[Tpubnmx€HHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUOMMKeHUs. OKpyrieHue
yucell. [Ipuknaka u olieHKa pe3yJbTaTOB BBIUYKCICHUMH.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3ajay
aNredpandecKuM METOJIOM.

VYpaBHeHHe C JByMs IEepeMEHHbIMU M ero rpaduk. Pemenue cucreM nByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Penenue cucteM 1ByX ypaBHEHHM, OTHO

42



denepanbHas padoyvas mporpamma | Matematuka. 5—9 kiaccel (6a30BbIN yPOBEHb)

U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpOi cTemeHu. ['paduueckas MHTepHpeTanus
CHUCTEMBbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pelienrie TeKCTOBBIX 3aj1a4 ajaredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nWMHENHBIX HEPABEHCTB C OJHOM TNIEpEMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckast
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

DOyHKUIMHA
KBanparnunas dynkius, e€ rpaduk u cBoiictsa. [lapadoia, KoopIuHATHI BEPUTHHBI
napaboJIbl, OCh CHMMETPHUH TTapaboJIbl.

I'paduku Qynkumii: y = £x, y= £x+ b, y = &—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBble N0C1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE YHCIIOBOWM  MOCIEAOBATEIBHOCTH. 3aJaHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM hopmyJioit u popMyIIol N-TO YIIeHa.

Apudmernueckass U TeoMeTpuyeckas mnporpeccur. DopMmyabl N-ro  4iIeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI IEPBBIX N YICHOB.

N3o0pakeHne 4wieHOB apu(METUUECKOW U T€OMETPUYECKOM MPOrpeccuil TOUKaMu
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUAIBbHBIN pocT. CIOXKHBIC
MIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE  pe3ynbTaThl  OCBOSHHS ~ TPOrpaMMbl  y4eOHOTO  Kypca
K KOHILy OOy4eHHUs B / KJacce:

Yuciaa u BbIYUCICHUSA

BrInonssTh, coueTast yCTHbIE ¥ MUChbMEHHBIE PUEMBI, apU(PMETUIECKUE IEHCTBUS
C PallMOHAIIBHBIMHU YUCJIAMHU.

HaxonuTth 3Ha4eHUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
U PUEMBI BBIYUCIICHHS 3HAUCHUM APOOHBIX BBIPAKEHUH, CONEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC JPOOH.

[Tepexoauts oT omHOW (OPMBI 3amUCH YuceN K Apyrod (TIpeoOpa3oBBIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B YACTHOCTH
B OCCKOHEYHYIO JICCITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAIOUYNBATH PALlMOHATIBHBIE YHCIIA.

OKpyIJIsITh YuCna.

BpINONMHATE NPUKMAKY M OLEHKY pe3yJbTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YHCJIOBBIX BBIPAXKCHUN. DBBITOMHATE JEUCTBHUS CO CTEIEHSMH C HAaTypaJlbHBIMU
ITOKa3aTeNsMHU.

[IprMeHATs NPU3HAKKA JEIMMOCTH, PAa3J0KEHWE HAa MHOMKHUTEIM HATYpPaJIbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJMYHH, IPOICHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YIYETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHUBACMBIX
00BEKTOB.

AnredOpanveckue BbIPasKeHUsA

Hcnonb3oBaTh anreOpandyeckyro TEPMHHOJOTHUIO UM CHUMBOJMKY, NPUMEHSITh €&
B IIPOIIECCE OCBOEHUSI YUEOHOT0 MaTepuaa.

Haxonute 3HayeHuss OyKBEHHBIX BBIPAKEHUM TMpU 33JaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BhINonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH HPHUBEACHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
OPUMEHATH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEeHUE MHOTOWICHOB Ha MHOYKUTEIH C IOMOIIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNINHUPOBKH CIIAraéMbIX, NOpUMEHEHUS (HOpMy
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHUS Ppa3IMYHBbIX 3a/1a4
13 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHON ITPAKTHUKHU.

Hcronbs30BaTh  CBOWCTBA  CTENEHEM C  HATYpPAIbHBIMH  I1OKAa3aTEIsIMU
JUIs IPpeoOpa30BaHUs BbIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUiia epexoaa
OT MCXOJHOI0 YpPaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATbh, sBIAETCS JIM YHUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyeckrie METOAbI MPU PEHICHUH JUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TonGupath mpUMepsl Hap YKCe, SABISIOLUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C IBYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIMHEHHOrO YpaBHEHHUS C ABYMS
NEePEMEHHBIMHU, MOJIb3YSACh PAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBisaTh U pelmiaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKUMHA

N3o0paxkath Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJbl, 3alUCBIBATh YHCIOBBIE IPOMEXKYTKH
Ha ajareOpanvyeckoM S3bIKE.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTU TOYKH 1O 33JaHHBIM KOOPJAMHATAM, CTPOUTH
rpaduxu nuHeiHbIX QyHKImiA. CTpouth rpaduk QyHKIHMH Y = |x|.
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OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue pyHKIMN 110 3HAYEHUIO €€ apTyMEeHTa.

[lonnmats rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWH(GOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpaUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[TpenMeTHBIC pe3ysibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 8 Kjacce:

Yucaa v BbIYUCTICHUS

Hcnonb30BaTh HayallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHUS, OKPYIJICHHS W BBIUYMCICHUM, M300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHSTHE apU(PMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS IMPU HEOOXOJUMOCTH KaJIbKYJISATOp, BBIMOJIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIUX KBaJIpaTHbIE KOPHHU, MCMOJbL3Ysl CBONCTBA
KOPHEH.

Ncnonb3oBaTh 3anucu OOJBIIUX U MAJIbIX YUCEN C TIOMOIIBLIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BbIPaKeHHS

[IpuMeHATh MOHATUE CTENEHU C LEIbIM MTOKa3aTEeNEM, BBITOJIHITH MPEe0Opa30BaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHH C LEJbIM [IOKa3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MNpPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI ICUCTBUI Ha/l MHOTOWICHAMH U aJireOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIHN.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKEHUN [UIsl pPEIIEHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIIbHON NTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare JMHEWHBIE, KBaJpaTHbIE YPABHEHHs M PALMOHAIBHBIE YPaBHEHMS,
CBOISLIMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTe mpocTENIME UCCIEN0BAaHNs YPABHEHUM U CUCTEM YpPaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHni (ycTaHaBIMBaTh, HWMEET JIU
yYpaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTh OT cIOBECHON (OPMYIUPOBKHU 3a/layu K €€ anredpandeckol MOJIEIH
C MMOMOULIBIO COCTABJICHHSI YPaBHEHMS WM CUCTEMBI YPaBHEHHM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJyYEHHBIN pe3ybTaT.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLIEHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CHUCTEMBI, JaBaTh IpapUIECKyrO
WJUTFOCTPALIIO0 MHOXKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[loHumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS W A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUA), ONPEACNATh 3HaueHue (YHKIUU TO0 3HAYCHUIO
apryMEHTa, OIIpEeAEIsATh CBOMCTBA (PyHKUMHU 1O €€ TpaduKy.

CtpouTts rpaduku J1eMeHTapHbIX QYHKIUI BUIA:

y=_,y=x% y=x3y= VX, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[TpenMeTHBIC pe3ysibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIOPSIAOUYNBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C paIlMOHAIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE NPHUEMBI, BBINOJHATH BBIUMCIEHUS C WPPALUOHATBHBIMA
YHUCJIaMH.

HaxoguThs 3Ha4YeHUsS CTENEHEW C LENbIMUA IMOKA3aTEeIsIMU M KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC 4YHWCJA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIYHCIICHU, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHUsS, CBOISAIIMECS K HUM,
npocTeiime ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMpl IByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEUHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € MOMOIIBID COCTaBIICHMS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMHU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YPAaBHEHHUH, B TOM
Yyuclie € NpUMEHEHUEM TpadHuuecKuX MpeACTaBIeHU (yCTaHaBIMBaTh, HUMEET JIU
YpaBHEHUE WIIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIKO, U TIPOYEE).

Pemarts nuHeliHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pelleHHe
HEPABEHCTB Ha YMCIIOBOW NMPSIMOM, 3alIUCHIBATH PELIEHUE C IIOMOILIBI0 CUMBOJIOB.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIMChIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
Pacrio3naBate ¢yHKIMM W3ydeHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
pacrnoyio)KeHNEe Ha KOOPAWHATHOW TUTOCKOCTH TpaduKoB (PYHKIUN BHIA: Y = £X,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocru

X
OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Ctpouth W u300pa)kaTh CXEMAaTUYECKH TpauKu KBAaIpPaTUYHBIX (DYHKUIHUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMI MO UX TpaduKam.

Pacrio3naBaTh KBagpaTW4YHYI0 (QYHKIHIO 1O (opMylie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCJIe0BATETbHOCTH H MPOTPecCuu

Pacro3naBath apu()METHIECKYIO U TEOMETPHUYCCKYIO MPOTPECCHH TPU Pa3HbIX
crioco0ax 3aaHusl.

BEINOTHATE BEIYUCIICHUS C UCIIOIb30BaHKEeM (HOPMYII N-T0 YicHa apru(pMETHUCSCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CYMMBI IIEPBHIX N UJICHOB.

M300paxaTh YWICHbI TOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIENOBATEILHOCTSIMHU, B TOM YHCIIE
3aJ1a4y U3 PeaIbHOM KU3HHU (C UCIOIb30BaHUEM KaJIbKYISITOPA, ITU(POBBIX TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaunmenoBanue paznena |KomnuecTBo OcHOBHOE OcCHOBHBIE BUJIbI IEITEILHOCTH 00yYarOIIUXCs
(TembI) Kypca 4acoB COZIEpKaHUE
Yucna 1 BBIYUCIICHUS. 25 [lonsaTne CucremMaTu3upoBaTh U 000ramiaTb 3HAHUS
PannoHaneHbIe yncia paloHaNbHOIO YUCHIA. | 00 OOBIKHOBEHHBIX U JIECATUUHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOPa30BHIBAS
NENUCTBHUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSIAOYMBAHHUE
PallMOHAIBHBIX YUCEIL.
CreneHn

C HaTypaJIbHBIM
MIOKa3aTeJeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 pealbHON
MIPAKTHKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUs

Ha MHOUTEIN
HATYpaJIbHBIX YU CET.

OOBIKHOBEHHBIE B JICCATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJiepKammx OObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECATUYHOU, IPUBOIUTH
BBIpakeHue K (hopme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUS HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBoAUTH YKCI0BbIEe U O0YKBEHHbIE IPUMeEPbI CTCTICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBaHMS CTENEHU U MOKa3aTessl CTENeH!, HAXOAUTh
3Ha4YeHUs cTerneHeit puaa a" (a — mo00e parMoHaIbHOE
YHUCJI0, N — HATyPAJIBHOE YHUCJIO).
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PeanbHbie IoHuMAaTBL CMBICH 3aNTUCH OOJIBIIUX YUCEN C TOMOIIBIO
3aBucuMoOCTH. [Ipsimast | mecsTuuHbIX apoOei u cteneHelt yncna 10, npuMeHsTh ux
u oOpaTHas B PEAIbHBIX CUTYaIUsX.

IPONOPLUOHAIBHOCTH | [IpuMeHsITh IPU3HAKU ACIIMMOCTH, Pa3JIOKEeHUS Ha
MHOHUTEN HAaTypalbHbIX YHCEIL.

Pematsb 3a1a4u Ha 4YacCTH, IPOLICHTHI, TPOTIOPIINH,

Ha HaXOXkJIeHHE TPpoOu (MPOIEHTAa) OT BETUYUHBI U
BEJIMYMHEI 10 €€ ApoOu (IIPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYHUHA OT JIPYTOM.
IIpuBoaAUTH, pa30UPaTh, OLIEHUBATH PA3JIMYHbIE PEILICHMUS,
3alMCH PEUICHU TEKCTOBBIX 3a]1a4.

Pacno3HaBaTh 1 00BbSICHATH, OIUPASICh HA ONPEACIICHUS,
PSIMO TIPOTIOPLIMOHATIBHBIEC U 0OPATHO MPOMOPIIMOHATBHBIC
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEHN U3 peaJbHOro MUPA, U3 IPYTUX YUEOHBIX
PEAMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00paTHYIO MPOTOPIIUOHAIIBHOCTH,

IPOIOPLIMH

AnreOpanyeckue 27 bykBeHHbIE OBaanerb aredpanyecko TEPMUHOJIOTUEN U CUMBOJIMKOM,

BBIPAKEHUS BBIPAKEHHUS. NPUMEHATH €€ B MPOIecCe OCBOCHUS yueOHOro MaTepHara.
IIepemenHbIE. HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MTPU 3aJJaHHBIX
Honyctumble 3HaUYEHUSIX OYKB; BBITIOJIHATH BBIYUCIEHUS IO (hOpMYyJIaM.
3HAYEHHUS BbInoHATH peoOpa3oBaHust LEIO0r0 BbIPAKEHUS
IIEPEMEHHBIX. B MHOTOWIEH MPUBEICHUEM MMOOOHBIX CIaraeMbIX,
DopMyIbL. pacKpbITHEM CKOOOK. BBHINOIHATH yMHOXEHHE OTHOYICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PaCKpBITHE CKOOOK U
pUBEICHUE

HOI[O6HI>IX cJlaraCMbIX.

CBoliCcTBa CTENICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyIsl
COKpAILIEHHOTO
YMHOXKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYJIEH ¥ MHOTOYJICHA HA MHOTOYJIEH, NPUMEHATh
(dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyLecTBJIATh PA3JI0’)KEHNE MHOTOWICHOB HA MHOKUTENIH
MyTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, popmMys
COKpAIEHHOI'O0 YMHOKECHHUS.

IIpumeHsaTH MpeoOpa30BaHNE MHOTOUYJIEHOB JJIs1 PEIICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOM MPAKTUKH.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHUs
ypaBHEHUH,
PAaBHOCHJIBHOCTD
YPaBHECHUU.
JIuneliHoe ypaBHEHME

Pemiare nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABUJIA IEPEX01A OT UCXOAHOTO YPABHEHHUS

K PaBHOCHUJIIBHOMY €My OoJiee rpoctoro suja. Ilposepsrs,
ABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoadupaTs npuMepsbI Nap YUCEN, SIBIIIOIIMXCS PELIEHHEM
JIMHEWHOTI'0 YPaBHEHUs C IBYMs IIEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.
JIunenHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduxk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMs
MIEPEMEHHBIMU

CTpouTh B KOOPAUHATHOU MJIOCKOCTH rpaduK JTMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSCh TPAPUKOM,
NPUBOAMTH IPUMEPbI PELICHUST YPABHEHUS.

HaxoauTh pelieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMHU.

CocraBJisATh U pemiaTh YPABHCHUE WUIIA CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d MOJYYCHHBIN
pe3ybTar

Koopnunatel u rpaduxu.
OyHKIMH

24

Koopaunara Touku
Ha npssMout. Yuciosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JBYMsI TOUKaMU
KOOPANHATHOMN
MPSIMOM.
IIpsimoyrosibHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aJJaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33IaHHBIM KOOPIMHATAM, JTy4YH, OTPE3KH,
WHTEPBAJIbL; 3aMMCHIBATh UX HA aJITeOPandeCcKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOpAWHATaM; CTPOUTH TPadUKH HECIIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYTIaMH, B TOM YHCTIE

C IOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYILIECTBA,
HHTEPHPETHPOBATH IPaPUIECCKUI CIIOCOO MTPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTHE QYHKIIMH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHy0 QyHKIMIO Yy = kx + b,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk GpyHKIIUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Crpoutb rpaduku TMHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBath HU(pPOBLIE PeCYPChI I TIOCTPOCHUS
rpadukoB QYHKIMN U U3yUEHUS] UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEHN B PEAIBHBIX
IIPOLIECCaX U SIBICHUAX

[TocTpoenue rpaduka
JMHEHUHON (YHKIUH.
['padux byHKIIMN
y=|x|
[ToBTOpeHue u o6o0LIEHNE 6 [ToBTOpEHNKE Bei0upaTh, IpUMEHATH OLIEHUBATH CIIOCO0BI CPaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUil BEIPAXKEHHUI,
1 METOJIOB Kypca pElIeHUs] ypaBHEHUH.
7 kyacca, 00o01IeHne OcyumecTBJISTH CAMOKOHTPOJIb BHITIOJIHAEMBIX IEHCTBUI U
3HaHUU CaMOMPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pematp 3agaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA [T PELICHU 3a/1a4 U3 APYTHUX
MPEMETOB.
PemaTes TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCo0bI pEIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT PAMME
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8 KUIIACC
HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIUXCs
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyTHPOBATH ONpeesIeHUue KBaIpaTHOTO KOPHs

KBaapartHbie KopHU

u3 yncia. [Tonstue
00 UppalMoOHATILHOM
yuciae. JlecsaTudaHbie
MPUOIIMIKEHUS
UppAMOHATBLHBIX
quCell.
JIeiCTBUTEIbHBIC
yucia. CpaBHeHue
JIEUCTBUTEIBHBIX
YuCell.

YpaBHeHue BUAa

X2 = a.

CBoiicTBa
apupMeTHIeCKIX

KBaJ[paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

U3 9Kuciia, apuhMeTUYECKOro KBaJAPATHOTO KOPHSI.
IIpumMeHsTH ONEepaIo U3BJICUYCHHS KBAIPATHOTO KOPHS
U3 YUCJIa, UCMOJIb3YH [IPYU HEOOXOIUMOCTU KAJIbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHBATh U YHOPSAI0YUBATH PALIMOHAIBHBIE U
VppalMOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMccaenoBarh ypaBHEHHUE X2 = @, HAXOAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccaenoBarh cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISTOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl TPeoOpa3oBaHus BRIPAKESHUH.
BoInoJIHATH NPpeo0pa30BaHUsA BBIPAKEHUI, COJEpKaIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3nUecKux GopmMy.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS MTPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTABJICHUS, CBA3AHHBIC C HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

Yuiciia U BEIYUCIICHUS.

CrereHb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. IIOKA3aTEIIEM.
[10Ka3aTeIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OONBIINX U MAJIBIX YUCEN
qyucIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KAIOIIETO MHUpA Hcnoab30BaTh 3alIMCh YUCET B CTAHAAPTHOM BHJIE
(OT 2rIeMEeHTapHBIX JUTSI BBIpAQXKEHUS pa3MEPOB 0OBEKTOB, JITUTEIHLHOCTH
YacCTHIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
00OBEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTENIEHU
JUIATEIIBHOCTD C LEJIBIM T0KA3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIsl IPeoOpa3oBaHuUs
B OKPY’KaIOIIEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JIeJICHUEe, BO3BEICHUE
B CTEIICHb)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs. KBasipaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 Pa3j0KEHUSI HA MHOKUTEIIH.
TPEXUIEH Paznoxenune PackiaabiBaTh HAa MHOXKUTEH KBAJPATHBIA TPEXUJICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUWICHA
Ha MHOXXUTEIN

AnreOpandeckue
BBIPKCHUSI.
Anreopandeckast Ipoob

15

Aunrebpanyeckast
npo6b. JlomycTumMele
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJire0OpanvecKkue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailleHue
JTpOOei.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue Beipakenus. Haxoaurs
o0JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYHMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISATOpPA.
DopMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHATHb €ro Il IpeoOpa3oBaHusl IpoOeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsaTh npeoOpa3oBaHUsl BRIPAKEHUHN JJI PEIICHUS
3ana4y. BeipamxaTth nepemenHnble u3 Gopmy (HU3NIECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI1H)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

KBazgpaTHbie ypaBHEHUS ypaBHeHue. Hermonnoe | 3amuchiBaTh (pOpMyJ1y KOpHEN KBAJAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBaipaTHbIe YPABHEHUS — TIOJIHBIC U HEIMOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocrTeilue NCcJaeI0BAHUA KBaAPATHBIX
KOpPHEHN KBaJIPaTHOTO YPaBHEHHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOASAIIMECSA K KBAIPATHBIM,
Buera. C IOMOIIIBIO MPEe0OPa30BaAHUIN U 3aMEHOUN IEPEMEHHOM.
Pewienue ypaBHeHui, Hao0JropaTh 1 aHATM3UPOBATH CBSI3b MEXY KOPHIMH U
CBOIALLIUXCS ko3¢ puIIIEeHTaM KBAaJIpaTHOTO YPABHEHHS.
K KBaJIPATHBIM. dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
[Ipocreiimme qpoOHO- | TeopeMy, IPUMEHSTh 3TH TEOPEMBI ISl PELICHUS
palOHAJIbHbIE 3azaad4.
YpPaBHEHMUS. Pemath TeKkCTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
Pemienue TekCcTOBBIX NEPEXOJIUTh OT CIOBECHOU (POPMYITMPOBKU YCIOBUS 3ada4U
3a/1a4 € MOMOUIBIO K aJireOpandecKkoi MoJIeI MyTEM COCTaBIICHUS YpaBHEHMUS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpaBHEHUI pe3ybTar.

3HAKOMMTBCS C HCTOPHel pa3BUTHS anreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEeHUE Pacno3HaBaTh JIMHEHHBIE YPABHEHHUS C IByMs

Cucrembl ypaBHEHUI

C ABYMsl
MIEPEMEHHBIMU, €T0
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B LICJIBIX YHCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUN

IIEPEMEHHBIMM.
CtpouTth rpadviky TMHEWHBIX YPABHEHUM, B TOM YHCTIE
HCI0JIb3Ys HHM(POBbIE PECYPChHI.

Pa3ziuuaTth napaaienbHbIe U IEPECEKAIOIINECS TPAMBIE
110 UX YPABHECHUSIM.

Pemars cuctembl ABYX JTUHEHHBIX YPABHEHUN C IBYMS

MIEPEMEHHBIMU NTOJACTAHOBKOU U CI0KEHUEM.
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C AByMs
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJTMHEHHBIX
YpaBHEHUM C ABYyMSI
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematb npocTeMIIME CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBIIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHS C IByMS] IEPEMEHHBIMH M CUCTEM YPaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 321a4M AITeOPanueCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTpa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHoM
MIEPEMEHHOM.
JIuHnenHbIe
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opMYyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKH.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3a1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOM

57




®denepanpHas paboyas nporpamMma | MatemaTtuka. 59 kitaccwl (0a30BbIi YPOBEHB )

C OJTHOM IIEPEMEHHOMN
U UX PEIICHUE.
N3obpaxkenue
peleHns TMHERHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON

OyHKINH.
OCHOBHBIE NOHATHUS

[TonsiTue pyHKUMN.
Oo6uacTb onpeeneHus
¥ MHOXKECTBO
3HaYeHUH PyHKLIHU.
CnocoOsl 3a1aHus
GyHKIMM.

['padux pyHKUIMU.
CaoiicTBa (hyHKLINH,
uX 0TOOpakxeHue

Ha rpaguke

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIHKY.

BoruucasaTs 3Havennss GyHKINNA, 3aJaHHBIX opMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJISATOD);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.

CrpouTh no ToukaM rpagpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpau4ecKoro nmpeacTaBICHUusI.

Hcnoab3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHMBOJIHMKY.

HccaenoBath npuMepsl rpauKoOB, OTPAKAIOIIUX PEATbHBIC
nporiecchl U siBjieHus. [IpuBoAUTH MpUMepPbI ITPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.

HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI

JUTs IOCTpOeHUsI TpauKOB (DYHKITHI M U3yUEHUS UX CBOWUCTB

OyHKIMH.
Uwucnosbie pyHKINH

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

HaxoauTs ¢ noMmombio rpadpuka QyHKIIMN 3HaYCHUE OTHOM
U3 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJ10i 3aBUCHMOCTh
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byHKINH, MEXK/ly BETMYUHAMMU.
OTPaXKAOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHOM BEJINYUHBI
peanbHbIE POLECCHI. B 3aBUCHUMOCTH OT U3MEHEHHUS APYTOil.
OyHKIWH, Pacno3naBath Buabl n3ydaembix GyHknmid. [loka3biBaTh
ONMCBIBAIOIIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
IPSIMYO U 00paTHYo rpadukoB QyHkimii Buga: y = X3,y = X3,y =vVx,y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab3oBaTh PyHKIHOHAJIBHO-TPaUYeCKHue
3aBUCUMOCTH, UX NpeACTABJICHUS IS PEIICHHS U UCCIIEIOBAHUS YPAaBHEHUN U
rpaduKu. CUCTEM ypaBHEHUH.
I'padux dpynxumm IpuMensaTs nngpoBbIe pecypehl 1 TOCTPOCHUS
y =X rpaduKoB QyHKINH
OyHKIUN
y =x4y =X,
y=vx,y=|x|;
rpaduyueckoe perieHue
YPAaBHEHUU U CUCTEM
YpaBHEHUMU

[ToBTOpEHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJ1acCOB, 0000IIEHNE
3HAaHUH

YHCEeJ, BEIYUCICHUHN, MPeoOpa3oBaHUil BRIPAKEHUH, PEIICHUS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITNOJHIEMbIX ICHCTBUN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHH, MPE0Opa30BaAHHUI,
IIOCTPOCHUM.

Pemarsb 3a1a4u U3 peajbHOM KU3HHU, IPUMEHATH
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MaTEMaTUYECKUE 3HAHMS IS pEIIEHUS 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIoCco0bI pelIeHNs 3a/1a4U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BH/JIbI IEATELHOCTH 00YUYalOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

Uucna u BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJIeHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIA UppalMOHAIbHBIC HATypaJbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIHHBIX YHCEN.
Yyucia, KOHEYHbIE U O3HAKOMUTBCSI C BO3MOKHOCTBIO MPEJICTABICHUS
OEeCKOHEYHbIE JIEUCTBUTEIHLHOTO YHCIa Kak OECKOHEUHOM TEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHO»XecTBO palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIILHBIX HN300paxaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEIbLHBIC 3anucbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak JNEWCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbInoJIHATH, cOueTast yCTHbIC U MUChbMEHHBIE TTPUEMBI,
JECATUYIHBIC TPOOH. apuMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeNIIMU U
COOTBETCTBHE MEKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCJIOBBIX BBIPAXKEHUM.
MHOXECTBOM IHonyunTh mpeacraBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JEeWCTBUTEIBHBIX YUCET B MPAKTUYECKOU JIEATEIIBHOCTH
YuCcesl U MHOKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHOM AHAJIM3MPOBATH U JAeJaTh BHIBOABI O TOUHOCTH
PSIMOM. PUOITNKEHUS TEUCTBUTEIIHPHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3a1ad4.
JIEHCTBUTENLHBIX uKce, | OKPYrasiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATH
apupMeTHIecKue NPUKUIKY pe3yJIbTaTa BBIYUCICHNN, OLEHKY 3HAYEHUN
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JIeHUCTBUSA

C JCUCTBUTEIbHBIMHA
YHCIIaMH.
[Tpubamxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MPUOTMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJIbTaToOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
MIEPEMEHHOU

14

JIuHenHoOe ypaBHEHHE.
Pemenue ypaBHeHuni,
CBOJAILUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJSILNXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUM TPETHEU

Y YETBEPTOU CTENCHEN

OcBauBath, 3alIOMUHATH ¥ IPUMEHATH rpauuecKne
MeTO/IbI IPU PENICHUH YPABHEHUHN, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarh 11ebie U IpOOHBIE YPABHEHHUSI.

PemiaTs JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHEHUS, CBOISIIMECS K HUM, TIPOCTEHIIIIE TPOOHO-
palMOHAJIbHBIE YPABHECHMUSI.

IIpenyiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUST TEKCTOBBIX
3a1a4, 00CyK1aTh UX U PelIaTh TEKCTOBBIE 33/1a4u
pa3HBIMU CIIOCOOaMHU.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU
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pa3JIoKEeHUEM

Ha MHOKHTCIIH.
Pemenue npo6Ho-
parmoHaTBHBIX
YPaBHEHH.

Penrenune TekCTOBBIX
3aja4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIpPETALNS
CHUCTEMBI yPaBHEHUU

C IByMsI IEPEMEHHBIMH.
Pemenune TekcTOBBIX

OcBauBath U NPUMEHATH NMPUEMBI PEIICHUS CUCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHUH C ABYMS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE
SABJISIETCS JIMHEHHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
IPEICTaBIICHUS JUIs pellleHusl U MCCJIeI0OBAHUS YPABHEHUIA
Y CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYJIMPOBKH YCIIOBHS 3a]]a4U K alreOpandeckoi MoJiean
MyTEM COCTABJICHHS] CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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3a/1a4 anreOpandecKuM
CIIocoooMm

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossle Yurarh, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacniozHaBaTh JMHEHHbIEC U KBAJAPATHBIC HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiarb 1uHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJHOU IIOJIyYECHHBIE PELICHUS.
IIEPEMEHHON U UX H300paxkaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBangpaTtHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiarb KBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padnueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA NPU PEILICHUH
WHTEpIIpETALINS Pa3IMYHBIX 33724, B TOM YUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEpPEMEHHBIMU
OyHKINHN 16 KBagpatnunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpagux u
cBoiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATH4YECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIMHATHOM TIOCKOCTH rpaduKoOB

dyukuumi Buma: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPHUH MapadoJIbL.

I'paduku pyHKUIMNA:
y =KX,
y=kx + Db,

_k
y I

X

y = X21
y = X,
y = Vx,
y = |x|

y =x3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMKCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaJpaTndHyt0 GyHKIHIO 11O GopMyIIe.
IIpuBoAUTHL MPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEH
U3 peaTbHOU KU3HH, (PU3UKH, TEOMETPHH.

BoIsaBasITH 1 0000111aTh OCOOCHHOCTH TpadrKa
KBaJIpaTUYHOU QPyHKIMU Y = ax? + bx+ c.

CTpouTs M N300paxkaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIMH, 3aJaHHBIX (OpMyJIaMu BUa
y=ax’, y=ax?+q,y=a(x+p)?y=ax’+bx+c.
AHAJIM3UPOBATH M MIPUMEHSITh CBOMCTBA N3YUECHHBIX
GyHKIHN 1S KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIBIO
IU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
MOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
dbopmyoi u

dbopmyI10ii N-TO YIeHa.

Apubdmernueckas u
reoMeTpuyecKas
IIPOTPECCUH.
®opmyJibl N-ro YieHa
apudMeTHYECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJCKCHBIC 0003HAYCHUS,
CTPOMTH peueBble BbICKA3BIBAHUS C UCTIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBI3aHHOHN C TIOHITHEM
MIOCIIEI0BATEIHHOCTH.

AHaauzupoBaTh GopMyIry N-ro 4ieHa
MIOCIIEI0BATEIIHLHOCTH UITH PEKYPPEHTHYIO (hOpMYITy

H BBIYHCJISTH WICHBI MOCIEA0BATSIIBHOCTEH, 3aJaHHBIX
3TUMU (HOPMYyJIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT

IMoCaCcaA0BAaTCIbHOCTH, €CJIN BBINMKMCAHLI IIEPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBathb apupmMeTHUECKyI0 U TeOMETPUUYECKYIO
MIPOTPECCHH NP PA3HBIX CIIOCO0AX 3aqaHMUS.
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MIPOTPECCUM, CYMMBI
MIEPBBIX N YJIEHOB.
N3o0paxkeHue 4ieHOB
apupMeTHIeCcKoi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHON
TTIOCKOCTH.
JInHeWHbIN U
AKCMOHEHIINATbHBIN
pOCT.

CI1oXHbIE NPOLIEHTHI

Pemartp 3371auu ¢ UCNONb30BaHUEM (POPMYII N-TO YieHa
apu(pMeTUYECKON U TEOMETPUIECKON TPOrPECCUl, CyMMBbI
IEPBBIX N YJICHOB.

MN300paxaTh 4IeHBI ITOCIEI0BATEILHOCTH TOYKAMU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SBJICHUI

U3 peaybHON KU3HU, HIUTIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUU, B TEOMETPHUUECKON
IPOrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9NEKTPOHHBIX TAOIUIL, TpaUUECKOTr0 KAbKYJISATOpA U T.11.).
Pemarsb 3a1aun Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATHUKHU

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3alliA 3HAHUU

18

Yucaau
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTOPIINH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, ITOJIMHOKECTBO,
orepalyy HajJl MHOKECTBAMHU; MCIIO0JIb30BaTh rpaduyeckoe
IPEICTABIIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPY PELIEHUH 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCJIO,
IPOCTOE M COCTABHOE YMCIIA, IETMMOCTh HATYPAIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

Yyucesl, MPU3HaKHU JICIMMOCTH, 11€JI0€ YHUCII0, MOIYJIb YHCIIa,
OOBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaJIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIOPSA0YUBATH

apuPpMETHIECKIM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
CIIocoboM) OKPYTJIATH YHUCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BRIYUCIICHUIA.
PemaTh TeKCTOBBIE 32/1a4U apUPMETUUECKUM CITOCOOOM.
Pemarh npakTu4eckue 3a1a4u, COJCpKalue IPOLEHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIINE 3aBUCHUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIIUH,
(popMyIHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOJAUTh PEILICHUE, TPUMEHSSI MaTEMAaTUYECKUN ammapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT
AsiredOpanyeckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPaKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHme MHOTOWIEH, ajareOpandeckas Jpo0b, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSA: BHITIOIHATH PACUETHI
BBIPAXXCHUU, 1o (popmyiiam, mpeoOpa3oBbIBATH LIEJbIE, IPOOHO-
JOTTy CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYEHMUS]) peanr30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXKUTEINH,

B TOM YHCJIE C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBAIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJAUTh
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JIOITYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIBHBIX BHIPAKEHHM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO POPMYJIT peaabHbIE MPOIECCH
U SIBIICHUSA

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3YYECHHBIX
INZNIVIZH
rpadguuecKkoe perieHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJU PYHKIUH, TPOMEKYTKHU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKU BO3pACTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHaJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(yHKUUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKIHUS,
KBajipaTuyHas QyHKIMs, Tapadosa, runepooa.
Hcnoab30BaTh rpaMKu 7151 ONIPEICIICHUSI CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEN, AJIA PEIICHMS 3a7a4 U3 IPYyTUx
y4EOHBIX IPEAMETOB U PEATbHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripaxkats ¢gopmysiaMmu 3aBUCMMOCTH MEXK1y BEIMUMHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCleYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, MX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYI, JOKa3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHHUsI TEOMETPUM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3zoBaHus
3aKJII0YaeTcss B TOM, 4YTO OOYYaloIIMWCA YYUTCS MPOBOJIUTH JIOKA3aTEJIbHbBIC
pacCcy X JeHUusl, CTPOUTh JIOTUMYECKUE YMO3AKIIOUEHUs, JOKa3bIBaTh HWCTUHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYJIHUPOBATH OOpPATHHIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HM3y4YEHUS TEOMETPHUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
MHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peaibHOM *Ku3HU. OOydaromuiics TOJDKEH HAYyYUThCS ONMPEIETUTh
r€OMETPUYECKYI0 (PUrypy, omucarh CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IJIOMIAh 3€MENIBHOT0 y4YacTKa, PacCuUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabeyst unu TpeOyeMble pa3Mephbl rapaxa JJjisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOr0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MAaTEMAaTHUYECKHUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYallui, MPOBOJIUTHh BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIyYEHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKUBATHL CBSI3M TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BAaTh OMPEICICHUS] T€OMETPUUECKUX (DUTYyp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE TMOTYUYCHHBIX YMEHUH B (PU3UKE M TEXHUKE.
Ot cBa3u Haubojee SIpKo BUAHBI B TeMax «Bekropwy, «TpuronHomerpuueckue
COOTHOIIECHUs», «MeToa koopauHat» u «Teopema [Tudaropay.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIONME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomerprueckue GUTyphl U X CBOMCTBaY, «M3MepeHne reOMeTpUIECKUX
BEJIMUMHY», «JleKapTOBBI KOOpJIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBUkeHUs
iockocTy, «IIpeobpazoBanus Mog00UD».

OO1ee 4yuciIO YacoB, PEKOMEHJOBAHHBIX Ui M3ydeHHUss Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJlet0), B 8 Kjacce —
68 yacos (2 vaca B Heeno), B 9 kimacce — 68 yacoB (2 yaca B HeZleIi0).
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COIAEPKAHUE OBYUEHUA
7 KIIACC

Havanpnbie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CMEkHbIE YIibl. buccekrpuca yria. JlomaHas, MHOTrOyroJIbHUK.
[TapayuienbHOCTD U NMEPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst
CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO HUUPKYJIS U JHHEWKU. TpeyroasHuk. Beicora,
MeraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TPEYToJIbHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX NpsAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Brenrnue yriel TpeyrojJbpHHKA.

[IpsmoyrosbHblii  TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEeyroJabHUKOB. [IpsAMOyTonbHbIN TpeyroasHUK ¢ yriaom B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 00JIbILEM yrIiie U O0JbLIEH CTOPOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

I'eomerpuueckoe mecto Touyek. buccekrpurca yria u CepeIuHHbINA NEPIEHIUKYIIAP
K OTpEe3Ky KaKk T€OMETPUUECKUE MECTa TOYEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoioxkeHne
OKpPYXKHOCTM M npsMol. KacarenmpHas M ceKymas K OKPYXHOCTH. OKpPY»XHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
Clly4ad napajijiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamneuus, €€ CBOICTBA U Mpu3HaKu. [IpsiMmoyronbHas Tpanerus.

Merton ynBoenus Menuansl. LlenTpansHas cummerpus. Teopema dDaneca u Teopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

Cpennue TMHUN TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TpeyronbHUKOB, KodpduuueHt mnogodus. IlpuszHaku mnoxoOus
TpeyrojabHUKOB. [IpruMeHeHue nogo0us npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiictBa 1momajeld reoMerpudeckux Guryp. DopMynbl a8 TUIOMIAAH
TpEyroJibHUKa, MapajuienorpaMmma, pomba u Tpanenuu. OTHOILIEHWE TUIOLIAAEH
NMO00HBIX GUTYP.

Brluncnenne miomane TPEYroAbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopembl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIJa MPSMOYIOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHOMeTpuiecKrne (yHKIUU YTIIOB
B 30°, 45° 1 60°.

BrincanHble M LEHTpaldbHbBIE YTJIBI, YTOJ MEXAY KacaTeIbHOM U XOPAOW. YTJIbI
MEXKIy XOpAaMu U CEKyIIMMH. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKNA. B3anmHoe
pacrojioKeHue NIByX OKpyxkHocTeil. Kacanuwe okpyxnocrteid. OOnue kKacateibHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMma CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a]1a4 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpOU3BENEHUN OTPE3KOB XOPZ, TEOPEMBI O IPOU3BEICHUM OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaliy
HaJ BEKTOpaMH. Pa3nokeHwe BeKTopa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuater  Bektopa. CkalsipHOE  NPOW3BEINEHUE  BEKTOPOB,  IPUMEHEHUE
JUIS1 HAXOKJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHI HA IUIOCKOCTHA. YPAaBHEHUS MNPSIMOM M OKPYKHOCTH
B KOOpAMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JIJIMHA OKPYKHOCTH. ' pagycHas u paguaHHas Mepa
yIJIa, BBIYMCIIEHNE JUIMH AYT OKpYy>KHOCTeH. [Inomane kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpud (Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensusiii nepenoc. [loBopoT.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3yJBTaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacnoyioKeHue, Uu300pakaTb TreoMeTpUYecKrue (Uryphbl, BBIMNOJIHATH  YEPTEKHU
II0 yCJIOBMIO 3aayu. M3mepsATh nuHENWHBIE W YIJIOBBIE BEIWYMHBI. Pemars 3amgaun
Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIUYMH MPEAMETOB B PEAIbHOM
KU3HHU, Pa3MepoOB MPUPOAHBIX OOBEKTOB. Paznuyarh pasmepbl 3THUX OOBEKTOB
I10 MOPSAJIKY BEJIMYHHBI.
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CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aJa4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MMPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 33/1a4.

[IpoBOOUTH JNOTHYECKUE PACCYKACHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MNpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJBbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHUKA,
B PELICHUN F'€OMETPUYECKHX 3a]au.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
C HUMH cekymas. Onpenensirs NapajuieIbHOCTh MPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha KiieT4aTon Oymare.

[IpoBOANTE BHIYUCICHUST U HAXOJAUTh YHUCJIOBBIE M OYKBEHHBIC 3HAUCHUS YTJIOB

B F€OMETPUYECKUX 3aJ1a4axX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHbIX IpU IMEPECEYCHUH JIBYX
IapaJiyIeIbHbIX NPSMBIX CEKyILEH. PermaTe npakTiyecKkue 3a/1a4u Ha HaX0XKJICHUE YTJIOB.

Bianers INOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPUCY yTIJIa U CEpEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyJIMpOBAaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMETpa
OKPYHOCTH, MOJIb30BaThCSI MX CBOWCTBAMHU. YMETh MPUMEHAThH OTHU CBOMCTBA
IIPU PELICHUM 3a/1a4.

Bramers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Bnagerp noHATMEM KacaTeIbHOM K OKPYXKHOCTH, IIOJB30BaThCA TEOPEMOU
O MEPIECHINKYJISIPHOCTH KacaTeJIbHOW U panyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C IOMOUIBIO IUPKYJIS U
JIMHENKHU.

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS MPOTPAMMBI yUeOHOTO Kypca K KOHILY
oOyuenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
UX CBOWCTBaMH MPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKM TE€PECEUCHUs] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PEILIEHHUH 33/aY.

BrageTs moHsATHEM CpeOHEN JMHUM TPEYroJIbHWKA W Tpamnelud, NPUMEHATh UX
CBOMCTBA IIPU PEUIEHUHN reoMeTpudecKux 3anad. Ilons3oBarecs Teopemont daneca
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U TEOPEMOM O TPOMOPIIMOHAIBHBIX OTpe3Kax, MPUMEHATh HX IS PEIICHHS
MPAKTUIECKUX 3a7a4.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHUKOB B PEIICHUU TE€OMETPUUYECKHX
3aj1ay.

[Tonp3oBaTbess  Teopemoirt [ludaropa g pemieHUs T'COMETPUYECKHX U
npakThdeckux 3amad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSTEIILHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHE JITTUHBI.

BrageTs NOHATHAMU CHHYCa, KOCHHYCA M TAHT'€HCA OCTPOTO yrjla IPSIMOYTOJILHOTO
TpEeYroJibHHUKA. [10J1630BaThCS STUMH MOHATHUSIMH JIJISL PEIICHUS MTPAKTUYSCKHUX 3a]1a4.

Beraucnsats  (pa3auvHBIMHA - CIIOCOOAMU) IUIONIAb TPEYrOJbHUKA W TUIOIIAIH
MHOTOYTOJBHBIX (GUTYp (MOJB3YSCh, TI€ HEOOXOJAMMO, KaJIbKyJISITOpOM). IIpuMeHSITH
MOJTyYEHHBIC YMEHHS B IMTPAKTUYCCKUX 3a/1auax.

Bianers moHATUSIMH BIHMCAHHOTO W IEHTPAJIBHOTO YIJIa, UCIIOIb30BaTh TEOPEMBI
O BITMCAHHBIX YIJIaX, yTJIaX MEXy XOpJaMH (CEKYIITUMHU) U YIJIe MEXKIY KacaTeIbHOU U
XOpJI0¥ TP PEIICHUH T€OMETPUYECKUX 3a]1ay.

Brnanerr TmOHATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OTMCAHHOTO YETHIPEXYTOIBHHUKA TIPH PEIICHUH 3a]1a4.

[IprMeHSTh MOTyYCeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUUECKUE MOICIIH
UL 3a7a4 peajbHOM JKM3HU UM TPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCICHUS
C TpUMEHEHHWEeM TI0J00MS W TPUTOHOMETPUH (IONB3YSICh, TAE HEOOXOIMMO,
KaJIbKYJISITOPOM).

[IpenMeTHbIC pe3yIbTaTBl OCBOCHHS NPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOUIBIO
pa3nuYHbIe AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pPELIEHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxomuTe (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUISL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (opmMysiaMH TPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM  JUIsl HAaXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB U KOCHMHYCOB JJII HaxXOXJEHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEILIEHNE TPEYTOJbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH npeoOpa3oBaHHs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaTbecst cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIAT JJUHBI U HAXOAUTH YTJIbl y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa nonodus
B TMPaKTHMYECKUX 3aJadax. YMEThb MPUBOAWTH MPUMEPHl MOJOOHBIX  (GUTYDP
B OKPY’KarOIllEM MUPE.

[Tonb3oBaThCad TEOpeMamMu O NPOU3BEAECHUM OTPE3KOB XOpPJI, O MPOU3BEIECHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTelIbHOM.
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[Tosnb30BaThCs BEKTOpaMM, IOHUMATh UX F€OMETPUUYECKUI U (PU3MUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKaJIIPHOE ITPOM3BEICHNE BEKTOPOB JJI1 HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B PELICHUHU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

BiianeTs NOHATHAMH NIPABUIIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI
JyTU OKPY>KHOCTH M PaJUaHHOM MeEpBbI yIJIa, YMETh BBIYUCIIATH IUIOIIAAL KPyTra U €r0o
gacTtel. [I[puMeHATh NOJyYEHHbIE YMEHUS B IPAKTUYECKUX 3a4a49aXx.

Haxoauts ocu (W11 LEHTPB) CUMMETPUH (PUTYP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEHIIUX CITyYasX.

IIpuMeEHATH MOyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJEIH
JUIsL  3aJa4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TMpPUMEHEHUEM TNoJ00HUs U TPUTOHOMETPUYECKUX (yHKUUN (TOJB3YySACh, TIe
HEO0OXO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HanmenoBanue pasaena  |[KoandecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YyYarOIIMUXCs

(TembI) Kypca 4acoB COZIEpKaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuyecKue (PUrypel v r€OMETPUUYECKUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBOMCTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMYHUH MHOrOyroJIbHUK, 4epTEX MO YCIOBUIO 3a1a4u.
JIOMaHas. IIpoBoaAUTH IPOCTENIINE NOCTPOEHHUS C TOMOIIBIO HIUPKYJIS

CMmexHbIE U
BEPTUKAJIbHBIE YTJIbI.
Pabora

C MPOCTEUIITUMU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

M3mepsTh IMHEWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I1a3» pa3Mepbl peabHbIX 00bEKTOB,
NPOBOAUTH rPyOyI0 OILIEHKY UX Pa3MEPOB.

Pemate 3a1a4n Ha BBIYKCIIEHUE IJIMH OTPE3KOB U BEIMYNH
YTJIOB.

PemaTte 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUryp.

IIpoBoanTsh K1accupUKaIMio yriioB, BBIMUCIAATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXO0AMMBbIE JOKA3aTeIbHbIE PACCYKIICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh 1mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IPU3HAKOB).
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MIEPBUYHbIC
MIpEACTABICHUS

0 paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIbLHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEIEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC 1
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHHUKA.
Hepasencta

B T€OMETPHHU.
IIpsamMOyTOIBHBIN
TPEYTOJBHUK C YIJIOM
B 30°

BeiBoauTH cneACTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPENEIICHNS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHHUKA; CEPEINHHOIO NEPIEHANKYIIAPA
OTpe3Ka; IIEpUMeTpa TPEYTrOIbHUKA.

®opmMyIMpPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEyTOJIbHUKA.

CTtpouthb 4epTexu, pemaTh 3aa44 C IOMOIIBIO
HaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpMeHATHL IPU3HAKY PABEHCTBA IPSIMOYTOJIbHBIX
TPEyTrOJBbHUKOB B 3a7a4ax.

Hcnonb3oBath 1u(ppoBbIE peCypChl AJIS MCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN
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[TapannenbHble NpsIMBIE, 14 [TapannenbHbie ®opMyIMPOBATh NOHATHE APALIEIBHBIX MPAMBIX,

CyMMa yIJIOB TPEYTrOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IPAKTUYECKUE IPUMEPHI.
Hakpect nexammue, M3yuaTh cBoOCTBa yIiIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napaJulebHBIX OpsMbIX cexyuieil. IIpoBoauTs
OJHOCTOPOHHHUE YIJIBI, | J0KA3aTeJbCTBA NAPAJIIEIBHOCTH ABYX MPSMBIX C [IOMOIIBIO
oOpa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIpY [1IEPECCYCHUN TPETbEU NPSIMOi.
IapajuIeIbHBIX BbpI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautp unciioBsie 1 OyKBEHHbIE 3HAUEHUS YTJIOB
[Ipu3nak B TEOMETPUYECKUX 3a1a4ax C UCII0JIb30BaHUEM TEOPEM
IapajuIeIbHOCTH 0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAAMBIX Yepe3 3HAKOMUTBHCS ¢ HCTOPHEH PAa3BUTHSA T€OMETPUN
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJJHON
MPSAMOM O BTOPOM
PSAMOM.
Cymma yrios
TPEyTOJIbHUKA.
Buemnue yriib
TPEyTOJIbHUKA

OKpy»XHOCTb U KPYT. 14 OKpy»XHOCTb, XopJila 1 | DopMyJHPOBATH ONpPeIeJICHUs: OKPYKHOCTH, XOP/IbI,

['eomeTprueckue
MMOCTPOCHUS

JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIMCAHHAsA B yTOJL.

JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3ydaTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM 4KCIIE MCIOJb3YS HU(PPOBbIE
pecypehbl: OKPY’KHOCTb, BIMCAHHYIO B yTOJ; LICHTP
OKPY>KHOCTH, BIIMCAHHOU B YT'OJI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePIEHIUKYJISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpy»HOCTb,
ONMCAHHas1 OKOJIO
TPEYTOJIbHHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats Merox ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUAKA
¢ rtomoIbo ' MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI ITUX
OKPY’KHOCTEM.

PemraTs OCHOBHBIE 32124 HA NIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEpEIMHHOTO NEPNEHIUKYISIpa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOIAIIEH YEPE3 TaHHYIO TOUKY U
NEPHEHANKYJIIPHON TaHHOM MPSMOM; OUCCEKTPUCHI TAHHOTO
yrja; TpeyroJbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE U Pemiathb 3a1aumn Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINUE CBSA3U
3HAHUU 0000IIIEHHE OCHOBHBIX | MEXAY Pa3IMUYHBIMHU YacTSIMHU Kypca
MHOHSITUU U METOJOB
Kypca / Kiiacca
OBHIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
HanmenoBanue paznena | Komuuectso OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIbHUKA 12 [Tapaienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJBHUKH PAa3HbIX BUIAOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyTHPOBATH ONIPEAEJICHHs: TapaIeIOTpaMma,
napasuieiorpaMMOoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTOJIBHUK, Tpareuny, NpsIMOYTroJIbHON Tpaneuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATH NIPH PELICHUH 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKHU U CBOMCTBA: apajlieIorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpsIMOyTroJIbHON TpaIeuu.
MPSAMOYTOJIbHAS IIpumeHsiTh METOA YABOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tparenu. Hcnoan3oBath 1upoBbie pecypchl A UCCAEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX QUTYP.
MEJINaHBI. 3HAKOMHMTBHCS ¢ HCTOPHUEH Pa3BUTUSA TEOMETPUN
[enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJIA YU TUHEUKH

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHHUKA.

C UCIOJIb30BaHue Teopembl Daseca U TEOpEMBI

0 NMPONOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[TonoOHbIe
TpeyroJibHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIbHUKOB.
[IpumeHnenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 3a7a4

CBSI3b C IEHTPOM MaccC, HAXOAUTh OTHOILLIEHHUE, B KOTOPOM
MEJIMaHbl JEIATCA TOYKOW UX NIEPECECUEHUS.

HaxoauTthb nmogo6HbIe TPEYTOJBHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOLIUX IPU3HAKOB MOA00US.
Pemats 3aga4u Ha MOAO0HBIE TPEYTOIBHUKH C TOMOIIBIO
CaMOCTOSITEIIBHOTO MIOCTPOEHUS YEPTEKEN U HAXO0KIACHUS
NOI00HBIX TPEYTOJIbHUKOB.

IIpoBoaUTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloka3bIBaTh TPU MPU3HAKA MOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATh [OTy4YEHHBIE 3HAHUS [IPU PEILECHNUN
r€OMETPUYECKHUX U NMPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenue
TUIOIIAIEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (PUTYP.
[Tnomanu nogoOHbIX hUryp

14

CBoiicTBa IIoIaaeH
F€OMETPUUECKUX
duryp.

DopMyJIbI

JUTS TIOIIA !
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tparnemuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

buryp.

OgjageBaTh NEPBUYHBIMU MpeACTABIEHUAME 00 00IIIeH
TEOPUH TIIOMIAIU (MEphI), (POPMYITUPOBATH CBOKCTBA
TUTOMIAM, BBISICHATH UX HATJISITHBIA CMBICIT.

BoiBoauTh (pOpMYIIBI IJTONIAIN TTApAIIIEIOTpaMmMa,
TPEYTOJIbHUKA, TPAleIUU U3 POPMYJIIBI TUTOIIAIN
NpsSIMOYTOJIbHUKA (KBajpaTa).

BoiBoaUTH (GOPMYITHI TUIOMIAIHN BBITYKIIOTO
YETBIPEXYTOJIbHUKA Yepe3 JUATOHATU M YTOJI MEXK Ty HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYATON
Oymare, HCIOJIb30BaTh pazOueHue GUrypbl Ha YacTU U
JIOCTpavBaHHUE.
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[Tnomanau guryp

Ha KJIeT4aToi Oymare.
[Tnomaau mo100HBIX
uryp.

3agaun

C MPAKTUICCKUM
CoJIep KaHUEM.
Pemenne 3amau

C TIOMOIILI0 METO/Ia
BCIIOMOTI'aTeJIbHOM
TIJIOTIA TN

Pa3oupaTh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTSIIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKIX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BbIuncasATH TUIONIAIA PA3TUYHBIX MHOTOYTOJIbHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C IPAKTUYCCKUM
coJiepKaHuEM

Teopema [ludaropa u
Hayayia TPUTOHOMETPUHU

10

Teopema [ludaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKLIHNA OCTPOTO
yIJ1a TPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXECTBO

Joka3zpiBaThb Teopemy Iludaropa, ucnosib3oBars eé

B IIPAKTHUUYECKUX BBIYUCIICHUSX.

®opMyJIMPOBATH ONPEICICHUS TPUTOHOMETPHUECKHUX
(GYHKIMI OCTPOTO yIiia, HPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPHUECKUE COOTHOIICHHS

B IIPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccnenoBath COOTHOIICHUS MEX1Yy CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYToibHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO JIJISI HAXOXKICHHSI
COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHSITH OJTy4YeHHBIE 3HAHUS U YMEHUS TPU PEIICHUH
NPaKTUYECKUX 3a/1a4.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHUSA T€OMETPUH
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YTJ1bl B OKPY>KHOCTH.
BnucanHbie B onmMcaHHbBIE
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpYy>kHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIC YTJIbI,
YIoJI MEXTY
KacaTeJabHON U
XOPAOM.

Yriael MEXIY
XOpAaMu U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
r€OMETPUYECKUX
3ajad4.

B3aumnoe
PacCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPECIICHUS, CBSI3aHHBIE

C yriamu B Kpyre (BIHUCaHHBIN YroJl, UEHTPAIbHBIN yro).
HaxoauTsp BliMCaHHBIE YTJIbl, ONUPAIOIINAECS HA OAHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIBIO TU(POBBIX
PECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3a1a4
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHM U | MEXIy Pa3IUIHBIMU YaCTSIMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUHI
OBIIEE KOJIMYECTBO 68
YJACOB I10 ITPOI'PAMME
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9 KJIACC
HaunmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BUJIbI IEITEIILHOCTH 00yYarOIINXCs
(TemnI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYIBIX U MPSAMBIX YIJIOB.
Pemenne TpeyronpHUKOB ¢bynaknuii yrios ot 0° | BeIBOAMTB TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmynbl (c paguycoM OMUMCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS IUI0IAAeH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMHU, (OpMYyJIa TUIOIIAN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEYTOIBHHUKOB. JMaroHaau ¥ yroia MEXIy HUMH).
I[IpakTHdeckoe PemiaTh TpeyroabHUKH.
IpUMEHEHNE PewmaTp mpakTuyeckue 3ajiauu, CBOIAIIMECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJACHUIO PA3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue noaoous. 10 [Tonsitue OcBauBaTh NOHATHE IPEOOPA30BAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepsl o 100us B OKPY>KArOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
Teopema XOp/I, CEKYIIHUX U KacaTeIbHbIX C HCHOJb30BAHUEM

0 MPOU3BEACHUHN
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTJIOB U HOI[O6HLIX TPCYT'OJIbHUKOB.
Pemarn IrCOMCTPHUYICCKUC 3a/1a41 U 3a/1a41 U3 peaanoﬁ
KHM3HHU C UCITOJIb30BAHHEM HO,IIO6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaapare
KacaTeJabHOM.
[Ipumenenue

B PEILICHUU
F€OMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
DuU3NYECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeeeHUusi CyMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
r€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiarb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKAIsIpHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTb €I0 OCHOBHBIE CBOMCTBA.

BopI4uCasiTh CyMMy, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATH CKAISIPHOE TPOU3BEACHUE T HAXO0XKICHUS
JUIMH U yTJIOB
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MIPUMEHEHHE
TS HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB

JUISL peLIeHus 3a/1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOpPJMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEeHHE NPSIMOM.

YpaBHeHne
OKPY>KHOCTH.
Koopannate! Touek
nepecevueHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX

3aJa4, MIPaKTHYCCKUX

3aJgad

OcBauBaThb NOHATHE NIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPY’KHOCTH. BbiaeasiTh
MOJIHBIN KBaJpaT JJI HaXO0KECHUS LIEHTpa U paguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY’KHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOr0 KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
PAKTUYECKUX 3324, JIsl TOCTPOCHUSI MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1au («METO ] KOOPIUHATY).
Ioab30BaThCst 119 TOCTPOEHUS U UCCIIEA0OBAaHUI
U(POBBIMH PECypCaMH.

3HAKOMHMTBHCH ¢ HCTOPUEN Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKpYKHOCTH U
MJI0IIA/Ib KpyTa.
Brruucnenue miomaaei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucno n. Inuna
OKPYXHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CErMEHTA

®opMyJIMPOBATh OINPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITo1b30BaTHCSI TOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUVIMHY IyTU U PaJHaHHYIO MEpy yria.
IIpoBoauTH MEpexoa OT paliaHHOW MEPHI yIia

K IPalyCHOM ¥ HA00OPOT.

OnpenensiTh IWIOMAb Kpyra.

BoiBoauts ¢gopMyJibl (B rpagyCHON U pauaHHON Mepe)
JUTSL ITUH IYT, TUIOIIA/Ie CEKTOPOB U CETMEHTOB.
BoruncasaTs mionany GUryp, BKIFOYAOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTts nuiomany B 3a1a4ax peanbHON )KU3HA

JIBU>KEHUS TITIOCKOCTH

ITonsTue o IBMXKEHUU
TIOCKOCTH.
[TapannenbHbIN
MEPEHOC, TOBOPOT
[Iprnmenenue

IIpY PELICHUH 3a/1a4

Pa30ouparte npumepsl, WILTIOCTPUPYIOIIHE TOHATHUS
JIBHKCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MapaJIIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTh HEeHTPHl U OCU CUMMETPUH NpOoCTEeHIINX (QUryp.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIENOBAHNAN

U pOBBIE peCcypChbl

[ToBTOpEeHue, 06000IICHNE,
CHCTEMATHU3ALM 3HAHWUI

[ToBTOpEHUE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, TIPSIMAs, YTOJI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHHI
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METOJI0B KypcoB 7—9
KJaccoB, 00001IeHe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmue
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpY>KHOCTB U KPYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsie n
ONIMCaHHBIE
OKPY’KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimas u
OKPY’KHOCTb.
YeThIpEXyTrONbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPIMOYTOJIBHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJIIEIOTPaMM,
poMO, IPSMOYTOJIbHUK, KBaJIpaT, TpaIelus; OKPYKHOCTb,
KacartelibHas;, paBeHCTBO U 1nojodue duryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX, YTOJI MEXKAY IIPSMBIMU, CHAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAN KpyTa,
00BEMa MPSIMOYTOJIBHOTO TTapalieIeue/a.
OnepupoBarh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJI5
MIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTs 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSITHUH,
WJUTIOCTPALMIO CBSI3€M MEXK]y pa3JMYHBIMU YaCTSMH Kypca.
Bpi0upaTh MeToa AJisl pELICHHS 3a/1a4u.

PemaTh 3a1aum 13 NOBCEIHEBHOM KU3HU
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Y OIIMCaHHbIE
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenne o0mumx
TPEYTrOJIbHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
Jpmxkenus. [logooue.
CummMmerpus.
[Inomans.
Brruucnenue
omanen. [ lnomann
NoI00HBIX QUTYP.
JlekapToBbI
KOOpPJIMHATHI Ha
MIJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHUS TPAKTUICCKUX MPUIIOKECHHM, TaK U UX POJTU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJOMy 4YesloBeky. Bo3pactaer umcino mnpodeccuid,
Ipy OBJAJCHUM KOTOPBIMH TpeOyercs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSITHOCTH M CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJISI TIPOJOJKEHUS 00pa30BaHUs U
JUTSL YCTICITHOM Mpo(heCCUOHATBHOM Kaphephl.

Kaxip1i1 4esnoBek MOCTOSIHHO MTPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A 1T 000CHOBAaHHOTO TPUHATHS PEIICHHUS B YCIOBUSAX HEIOCTaTKa WIIN
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo cHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

NmeHHo mo3ToMy OCTpO BCTaia HEOOXOAUMOCTh C(POPMUPOBATH Y 0O0YUAIOIITUXCS
(GyHKIMOHATIBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B C€0Sl B KaueCTBE HEOThEMJIEMOM
COCTABJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh HMH(POPMAIIHIO,
MPE/ICTABICHHYIO B PAa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pEaNbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH TMPOCTEHINNE BEPOSTHOCTHBIC
PaCU€THl.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHaau3a |
MIPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IecTBa W TOCyAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMKM Tepedopa W TMojaAcuéra Yucia
BapHAHTOB, B TOM YHCJIC B NPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maér maremarnueckuii (QyHAaMeHT Uil (HOPMHUPOBAHMS KOMITETEHIIUN
B oOsactu WHPOPMATUKH U IUGPOBBIX TexHOJOTHH. [IpM M3ydeHWW CTATUCTUKH H
BEPOSITHOCTH O0OOTAIAIOTCS MPEACTaBICHUSI O0y4YalOIIMXCS O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro MCCleN0BaHusA, (OPMUPYETCS TOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIMKM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B COOTBETCTBUU C JMaHHBIMHU IIEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB M CTaTHCTHKA» OCHOBHOTO OOIIEro 0Opa30BaHUs BBIACICHBI CICIYIONINE
coJiep KaTelIbHO-MeToInueckne JMHuM: «lIpencraBieHne MaHHBIX W OMHCATEIIbHAS
CTaTUCTHKa», «BeposTHOCTEY, «IneMeHTh KOMOMHATOPUKHN», «BBeneHrne B TEOPHIO
rpadoBy.

Conepxxanne nuauM «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTUKA»
CIIY>)KUT OCHOBOM 111 (POpMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(GOpPMAILIUEH: OT YTCHUS U
WHTEpIpeTanui WHOpPMAIMK, TNPEACTAaBJICHHOW B TaOnWIlaX, Ha aWarpaMmax u
rpadukax, 10 cOopa, MPEACTABICHHS M aHAIHM3a JAHHBIX C UCIOJb30BaHUEM
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CTATUCTUYECKUX XapaKTEpPUCTUK CpEeOHUX M pacceuBaHus. Paboras c AaHHBIMY,
oOydaroluecs: ydarcsi CUYUTBIBATb M HMHTEPIPETUPOBATh JAaHHBIC, BBIIBHUTaTh,
apryMEHTHPOBAaTh U KPUTUKOBATh MPOCTENUIINE THIIOTE3bI, Pa3MbILUIATh HaJl paKkTopamu,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, M OIICHUBATh MX BIUSHUE HA paccMaTpUBacMble
BEJIMUMHBI U TTPOLIECCHI.

WHTYyUTHBHOE TPEICTaBICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIIEJOBAaHHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI U3y4YECHUS
TEOPUU BEPOATHOCTEN. bolbllloe 3HaU€HUE UMEIOT MPAKTUYECKUE 3aJaHMsl, B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONOJ00us CIy4ailHOro COOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ IPOCTEHIINMUA METOAAMHU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIyYaWHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemath OoJiee ClOXKHbIE 337aun. B yueOHbIN Kypc BXOAST HayaJbHbIC MPEICTABICHUS
O CIIy4aifHBIX BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarolMXcs
C MHOXKECTBAaMU U OCHOBHBIMH OIEpalisIMH HaJ MHOXXECTBAMH, PacCMaTpUBAIOTCA
OpUMepsl TPUMEHEHHUs I pelIeHHs 3aj1ad, a TakKe HCIOIb30BaHUS B APYTUX
MaTEeMaTHYECKUX KypcaxX U y4eOHBIX MPEAMETAX.

B 7-9 knaccax uzy4aercs yueOHbIN Kypc « BeposITHOCT U CTaTHCTHKAY, B KOTOPHIA
BXOJAT paznensl: «[IpencraBieHne AaHHBIX M OMHMCATEIbHAs CTATUCTHKA,
«BeposTHOCTEY, «D71€eMEeHTbl KOMOMHATOPUKNY, «BBeaeHe B TEOPHUIO rpadoBy.

OOmiee 4YMCIO YacoOB, PEKOMEHJOBAHHBIX [IJII M3y4YEeHHs] Y4eOHOro Kypca
«BepostHoCcTh 1 cTatucTkay, — 102 gaca: B 7 kinacce — 34 yaca (1 dac B Henelno),
B 8 kiacce — 34 vaca (1 gac B Hemeno), B 9 kiacce — 34 yaca (1 yac B Hezelio).

COJAEPKXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienrie JaHHBIX B BUJIE TaOJUIl, Auarpamm, TrpadukoB. 3amoJiHEHUE
TaOJIUIl, YTEHUE U MOCTPOCHHUE TrarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Utenue rpadukoB pealibHBIX MpolieccoB. M3BiedeHue uHboOpMalvu U3 AUarpamMm U
TaOJIUII, UCTIOJIB30BaHUE U UHTEPIIPETALIMS JaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apu@MeTudyeckoe, MeauaHa, pa3zMmax,
HauOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [[puMepsl ciayuaitHON
U3MEHYUBOCTH.

CrnyyaliHbIil SKCIEPUMEHT (OIBIT) U CIy4daifiHoe coObITHe. BeposSTHOCTh U yacToTa.
Poib MaioBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIIECTRBE.
MoHeTa 1 urpanbHas KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pédep U cymMmapHasi CTETICHb
BepuinH. [IpencraBnenue o ca3Hoctu rpada. Llenu u nukiel. [yt B rpadax. O0xon
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rpada (sinepoB myTh). IlpeacraBienue o6 opueHTHpoBaHHOM Tpade. Pemienue 3amau
C IOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHne JaHHBIX B BUIE TaOIUII, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXkeCTBO. Onepaluy HaJi MHOKECTBaAMMU:
oObeMHEHUE, NepecedeHue, nonoiaHeHue. CBoMcTBa omnepaluil HaJl MHOXECTBaAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHUs. Vcnonb3oBanne
rpa)uyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHUM, IIPU PELICHNH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcuss W CTaHOAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITUS. BeposiTHOCTH
coObITHIl. OmNBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTAapHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoNCTBa NEPEBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHWE BUCSYECH
BEpUIMHBI, CBSI3b MEXKJY YHCIOM BEpIIMH M 4uciioM pedep. IlpaBuio yMHOXKEHHS.
Pemenue 3aau ¢ nomouisio rpagos.

[IpotuBonomnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmecTHble coObITHs. DOpMyna CHOXKEHUS BEpPOSTHOCTEH. Y ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. [IpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAepeBa. PemeHne 3agad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOIIIBIO JI€PEBA CIYyYAHOr0 3KCIIEpUMEHTa, AUarpaMmm Jitiepa.

9 KVIACC

[IpencraBienne MaHHBIX B BUJIE TaOJUIl, AUarpaMm, rpadukoB, UHTEpHpETAIUs
JMaHHBIX. UTeHHEe U MOCTPOCHHE TaOIHII, TUarpaMm, rpaukoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u Qaktopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosbHUK
[Tackans. Pemenue 3amay ¢ MCNoJIb30BaHUEM KOMOWHATOPUKH.

I'eomerpuyeckas BeposTHOCTh. CiyuallHbIE BBIOOP TOYKH U3  (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygaya. Cepusi UCHbITaHUM 10 mepBoro ycmnexa. Cepus
ucnbeiTanuii bepaym. BeposatHocTu coObITHIT B cepun UCTIbITaHUN bepHyu.

CnyyaiiHas BeJIMYMHA W PACHpPENeNICHHE BEPOSITHOCTE. MaremaTuueckoe
OoXuaaHue u aucnepcus. [Ipumepsl MaTeEMaTHUYECKOTO OXKHUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIMYMHBL. MareMaTu4ecKoe O0XKUIAHWE U AUCIIEPCUS CIIyYalHON
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIn.

[Tonsartue o 3akoHe 60bIINX Yncell. 3MepeHnre BeposTHOCTEN C MOMOIIBIO YacTOT.
Ponp u 3HaUeHME 3aK0HA OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.

92



denepanbHas padoyvas mporpamma | Matematuka. 5—9 kiaccel (6a30BbIN yPOBEHb)
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yJNBbTATHl OCBOEHHUS NPOrPAaMMBI Y4EeOHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Yurate wuHpOpMaLMIO, TPEICTaBICHHYI0 B Tabmuuax, Ha JuarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE€ TAOJIHUL, CTPOUTH IUArPaMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYrOBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHCIOBBIE JAHHBIC, NPEICTABICHHBIC
B TaOnuIlax, Ha [UarpaMMax, rpadukax.

Hcnonb30Bath A1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEAHEE
apupmMeTnyecKoe, MeInaHa, HanboJIbllIee 1 HAMMEHbIIEE 3HAYEHUS, pa3Max.

HmeTh npencraBieHue O ciyyailHOM U3MEHUMBOCTH Ha MPUMEPAX LIeH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC peE3yIbTATBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 8 Kjacce:

N3Bnekate 1 mpeoOpa3oBbIBaTh UHPOPMAIMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
JarpaMm, rpauKoB, IPEICTaBIATh JaHHBIE B BUJIE€ TA0JIHUII, TUarpamMmm, rpadukoB.

OnuceIBaTh TAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEAHUX 3HAUCHUN
U Mep paccenBaHus (pa3max, JUCHIEPCHs U CTAHIaPTHOE OTKIOHEHHE).

HaxoauTh 9acTOTHI YHCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIE
10 pe3yJIibTaTaM U3MEpPEHUN U HAOIIOICHUH.

Haxonutb BEpOSITHOCTH CIIy4allHBIX COOBITHII B OIbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMIBITAX C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBaTh rpaduyeckue MOJACIU: JEPEBO CIy4ailHOTO JKCIIEPUMEHTA,
ayarpaMMBbl DWiiepa, YucaoBas npsmas.

OnepupoBaTh MOHSATHUSAMHU: MHOECTBO, MOAMHOKECTBO, BBINOJHATH ONEPAIUU
HaJl MHOXKECTBaMH: O0OBbEIMHECHHE, TIEPECCUCHHE, JOTOTHEHUE, TEPEUUCIISITh DJIEMEHTHI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaguyeckoe MpeaCTaBICHUE MHOXKECTB M CBSI3€H MEXIy HUMH
JUI. OMMCAHMS TMPOLIECCOB M SABJIEHUM, B TOM YHCIIE IPU PELUICHUU 3aJ1ad U3 APYTUX
y4eOHBIX MTPEAMETOB U KYyPCOB.

[IpeameTHBIC pPE3yJIBTaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

W3Bnekath u mpeoOpa3oBeIBaTh HHQPOPMAINIO, MPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHJE Ta0uull, auarpamM, rpadukoB, MPEACTAaBIATh JTaHHbIE B BHJIE
TabNIuUI, IUarpaMm, rpauKoB.
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Pemarp 3agauM  OpraHu3oBaHHBIM  IIepeOOpOM  BapUaHTOB, a  TakKkKe
C UCMOJB30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcenonp30BaTh onucaTenbHbIE XapaKTEPUCTUKHU JJIsI MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YHCJIE€ CPETHHE 3HAYCHUS U MEPBI PaCCEUBaHMS.

HaxoauTe 4acTOThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YHCIE MOJb3YSCh
pe3ysbTataMu NpOBEAEHHBIX U3MEPEHUI U HAOII0ICHUN.

HaxoauTs BepOATHOCTU CITydYalHBIX COOBITHI B U3yUYEHHBIX OIbBITaX, B TOM YHCTE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUN bepHyun.

MMeTs npeacTaBiIeHUE O CIIy4YalHOM BEIUYMHE U O PACIIPEACIICHUNA BEPOSITHOCTEM.

NmeTes mpenacTaBieHHEe O 3aKOHE OONBIIMX YHCEN Kak O MPOSBICHUH

3aKOHOMEPHOCTH B CIIyYallHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIKMX YHCE
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazgena |KommuectBo OCHOBHOE coAepKaHUE OCHOBHBIC BUJIBI ICATEILHOCTH 00YYaIOIINXCSI
(Temsl) Kypca 4acoB
[IpencraBineHne TaHHBIX 7 IIpencraBienne naHHBIX OcBauBaTh COCOOBI NMPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne u
WHTEpHpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
paboTta «TalauIb.
['paduueckoe
MPEACTABICHUE JAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpamMm. Urenue u
MIOCTPOCHUE AUATPAMM.
[Ipumepsl neMorpadurueckux
JarpamM.

[IpakTrueckas pabora
«JlnarpaMmbD»

CTATUCTUYECKUX JAHHBIX M YHMCIIOBBIX MACCUBOB
C TIOMOIIBIO TAOJIUI] ¥ IMarpamMM C UCTIOJIb30BaHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpadudeckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMeTHYeCcKoe.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJIbHON TEHJECHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupMeTHIECKOe, MEeIUaHa.
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Y CcTONUMBOCTS MEUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuckIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemars
3a/1ayu.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
NPaKTHYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIICE U HAMMEHBIIIEE
3HAYEHUSI YUCIIOBOTO MAacCHBa, pa3Max.

Pematsb 3agaum Ha BEIOOp crioco0a OMUCaHUs
JAHHBIX B COOTBETCTBUU C MIPUPOJION JAHHBIX U
LEISIMU UCCIETIOBAHUS

CnyuaiiHasi U3MEHUYMBOCTD

CnyyaiiHast "3BMEHYMBOCTD
(npumepsr). YacroTa
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynmupoBka.
I'mcrorpaMmel.
[IpakTuueckas pabora
«CrnyyaiiHasi U3BMEHUYUBOCTH)

OcBauBaTh NOHATHS . YaCTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYIIIUPOBKA TAHHBIX, THCTOTPaMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NnoAOMpPAaTh MOJIXOAANIMN 1Iar TPyHIUPOBKH.
OcBauBaTthb rpaduyecKue NpeIcTaBICHNs Pa3HbIX
BHJIOB CJIy4YailHOM M3MEHUYMBOCTH, B TOM YUCJIIE

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOJIC
IPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmomotpio rpada. CTeneHpb
(BaJIECHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
cTeneHb BepiuH. Lens u

OcBauBath noHsiTus: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA. MYTh B Ipade, i1epoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIVH
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nuki. [1yTe B rpade.
[Ipencraienue o CBI3HOCTH
rpada. O6xox rpada
(21J1IepOB IMyTh).
IIpencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck 06xoxaa rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10CO0BI MPECTABICHUS 3374 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKIIMOHATLHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aiiHbIl OTIBIT U
CIIy4aifHOE COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiectBe. MoHeTa u
UrpaigbHas KOCTh B TEOPUHU
BEPOSITHOCTEM.
[IpakTrueckas pabora
«YacToTa BbIaJICHUS OpJIay

OcBauBaTh NOHATHSA: CIIyYallHBIN OIBIT U
clly4aiiHOE COOBITHE, MAaJTOBEPOSATHOE U IIPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTH MaJIOBEPOSITHBIX COOBITUI

B IPUPOJE U OOIIECTBE HA BAXKHBIX MPUMEpax
(aBapuu, HECYACTHBIE CITy4au, 3al[UTa IEPCOHATHHOM
uH(popmaIum, nepegada J1aHHbIX).

H3yuyaTh posib KIaCCUYECKUX BEPOATHOCTHBIX
Mojieniel (MOHETa, urpajbHas KOCTb) B TEOPUU
BEPOSTHOCTEM.

Ha0Juronath 1 U3y4aTh 4YaCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YUCJE C MOMOIIBIO IIUPPOBBIX
PECYpPCOB, B X0OJI€ MPAKTUUECKOIN pabOThI

O06o061enue,
CUCTEMATH3aUs 3HAHWI

[IpencraBneHune NaHHBIX.
OmmcarenbHast CTAaTUCTHKA.
BeposTHOCTS CitydaitHOTO
cOOBITHA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh MPUMepPbI CTyYaliHBIX COOBITUH,
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MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIH B IPUPOJIE U KU3HU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOIT PAMME
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8 KJIACC
HanmenoBanue pasaena  |[KoandecTso OcHoOBHOE cozepKaHne OcCHOBHBIE BUJIbI IEATEIBHOCTH 00YYarOIIMUXCs
(Tembl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY

7 xnacca

OnucarenbHasi CTAaTUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyyaitHbie COOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UrpajibHasl KOCTh

3HAHUMU.

Pemiars 3aga4m Ha IpEACTAaBIEHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiate 3a1aum Ha IpeACTABICHNUE IPYIITUPOBAHHBIX
JIAaHHBIX U OMKMCAHUE CIIYYalHON U3MEHUYMBOCTH.
Pemiateb 3aga4mn Ha onpeAEIEHUE YACTOTHI
CIIy4allHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYalHBIX COOBITHI, UX
PO B PUPOJIE U KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne JaHHBIX

Otknonenus. Jucnepens
YUCJIOBOTO HAabopa.
CranmapTHOE OTKIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaThb NOHATHS: AUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
JI OITMCAaHUA paCCCUBAHUA JAaHHbBIX.

BLIIIBI/IFZIT]) TUNOoTe3hI 00 OTCYTCTBUH WJIM HAJIMIUU
CB:A3H 110 AuarpaMmam pacCCHBaHUs].

CTpOI/ITb JuarpaMMbl paCcCCHUBaHUs 110 HMCIOIIUMCA
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHoOXecTBa

MHOKeCTBO, ITOAMHOXKECTBO.
Onepaiuu Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeCceUeHuE,
JIOTIOJTHEHUE.

CaoiicTBa ornepauuii

HaJ] MHO>KE€CTBAMMU:
NEePEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeJCTaBICHUE

MHO’KECTB

OcBauBaTh OHATHA. MHOKECTBO, DJIEMEHT
MHO€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMH:
o0beIMHEHNE, TEpeceueHue, TOMOTHEHHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB MPH ONHCAHUU PEAIBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX y4eOHbIX
IIPEIMETOB U KypCOB

BeposTHOCTS Cily4yaliHOTO
cOOBITHUS

DnemMeHTapHbIe COOBITHS.
Cmyyaitabie cOOBITHS.
biaronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BeposiTHOCTH COOBITHI.
OnBITH C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crny4alinbiii BEIOOD.
[IpakTrueckas pabora
«OnbITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh MOHSTHSI: DJICMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUIUX SJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OTIBITA.

Pemars 3a1a4mn Ha BEIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOIIBI0 KOMIIBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YaATh ONBITHI

C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIEJNIE) B X0/Ie MPAKTUYECKON paboTh

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepena:
€AUHCTBEHHOCTh ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
pe€o6ep. [IpaBuino yMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 nukIia,
BHCSIYas BepIIUHA (JIUCT), BETBb JE€peBa, MyTh

B JICPEBE, AUAMETP JIEPEBa.

H3yuars cBOMCTBA JIepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXAY IBYMsI
BEPIIMHAMHU, CBSA3b MEXK/Ty YHCJIOM BEPIIUH U YHUCIOM
péoep.

Pemiars 3a1a4M Ha IOKUCK U IEPEUYMCIICHUE ITYTEU

B JIEPEBE, ONPEACIICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JIEpPEeBa, B TOM YHUCIIE

C IPUMEHEHHEM TTpaBUia YMHOKECHHUS

Cmy4aitHble COOBITHS

[IpoTHBOIIONI0XKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHHE U TIEpeceueHre
cobsiTuil. HecoBmecTHbIE
coObITHsi. Popmyiia
CJI0KEHUSI BEPOSATHOCTEM.
[IpaBuio yMHOXeHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposTHOCTh. HezaBucumblie

OcBauBaTh NOHATHS: B3aUMHO TPOTUBOMOJIOAKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITUH ((POPMYIIBI CIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3agaum, B TOM 4Kciie TEKCTOBBIC 3aa4U

Ha OTPEJICIICHNE BEPOSTHOCTEH 0OhETUHEHUSI U
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coosiTus. [IpencraBnenue
CIIy4aiiHOT'O SKCIIEpPUMEHTA
B BHJIC JIepeBa

MepecevyeHUs COOBITHI C MTOMOIIBIO YUCIIOBOM
npsAMOii, TuarpaMm Ditsiepa, GopMyJIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEW, YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHUSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (Onpe/eeHs ) He3aBUCUMBIX
COOBITHIA.

Pemiats 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiath 3a1aun Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CIIy4allHOTO OMbITa

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHI

[IpencraBieHne JaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padrl. BepostHOoCTh
CITy4aiiHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPATH H3YyUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemiathb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JIAHHBIX C TIOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npumMeHeHueM rpados.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aiiHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarb 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BbETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOI'O OIIbITA.

102



®denepanpHas paboyas nporpamMma | MatemaTtuka. 59 kitaccwl (0a30BbIi YPOBEHB )

Pemarsb 3aga4u Ha nepevrcieHne KOMOUHAIIHIA
(4ucia nepecTaHOBOK, YUCIIA COYETaHUI),

Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyronbHuKa Ilackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIbI IEATEILHOCTH 00yYarOIIUXCs
(TempbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. [MoBTOPATH U3YYCHHOE U BBICTPAMBATDH CHCTEMY

8 kiacca

OmnucarepHas CTAaTUCTUKA.

OHGpElI.[I/II/I HalJ COOBITHSIMH.

HezaBucuMocTs COOBITHIA

3HAHUMU.

Pemars 3aga4m Ha IPEICTABICHUE U ONUCAHUE
JTAHHBIX.

Pemars 3agaum Ha HaX0XKIEHUE BEPOSITHOCTEN
0oOBeIMHEHUS U TIepeceueHUs COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MPEJICTABJICHUMN U JEPEBA CIIyYalHOTO OIbITA.
Pemarts 3agaum Ha nepeuncIeHNe KOMOUHALIUMA
(4mciia mepecTaHOBOK, YHCIIa COYSTAHUMN ),

Ha HaXO0XKJICHUE BEPOSITHOCTEN COOBITUIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHHEM TpeyroiabHuKa Ilackas

DneMeHTbl KOMOMHATOPUKHU

ITepecranoBku. Paxkropua.

CoueTraHus ¥ YHUCIIO
coueTaHui. TpeyrojbHUK
ITackais. IlpakTuueckas
paboTta «Beruncienue
BEPOSATHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA. KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOpsAI0UEHHas rapa, Tpoika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoOueTaHue, YUCIIo
COYETaHMM, TpeyroJibHUK Ilackais.

Pemiars 3a1a4M Ha IepeUnCICHAE YIIOPSJOYECHHBIX
ap, TpOeK, IEePEUUCIICHUE TIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIA
AIEKTPOHHBIX TAOIUI

Pemiath 3a7a4u Ha MPUMEHEHHE YHCIIa COYCTAHUN

B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIILIO
AJIEKTPOHHBIX TA0JIUII B X0J1€ TPAKTUYECKON pabOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTy4daliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NMOHSATHE TEOMETPUUECKON BEPOSATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYT'OJIbHUKA, KPYTra, OTPE3Ka WK TyTH
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

Wcneitanus bepryinu

HcneiTanue. Ycnex u
Heynava. Cepust UCTIBITAHUI
JI0 TIEPBOTO yCIeXxa.
Ucneitanus bepryium.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnynu. [Ipaktnueckas
pabora «cnpiranus
bepnynn»

OcBauBaTh NOHATHSA: UCIIBITAHUE, YIIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCIIEX U HEYyAaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHHE TIEPBOIO yCIlexa
(Heynmaum), cepusi uCnibITaHuil bepHym.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUU UCIIBITAHUI JIO TIEPBOTO yCIIEXa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIbI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnym, Ha HAX0XKIECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIa YCIIEXOB B CEPUM UCIIBITAHUI
bepnym.

N3yuaTh B X04€ NPaKTHYECKOH padoThl,
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B TOM YHCJIE C TOMOIIBIO ITU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnymmn

CnyudaiiHasi BeIMYMHA

CnyyaiiHas BeIM4HMHA U
pacrpenieneHme
BEPOSITHOCTEN.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [IpuMepbl
MaTeMaTUYECKOTO 0KUAAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsaTHe 0 3aKOHE OONBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJIBIIINX YHCEI

OcBOUTH NOHATHSA: CITy4YailHasl BEJINYMHA, 3HAUCHUE
CJIy4allHOM BEJIMYMHBI, PACIIPE/ICIICHUE
BEPOSTHOCTEM.

N3yuats 1 00Cy:KIAaTh IPUMEPHI TUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEIIEHUSA, APYrue
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B Kypce CTaTUCTHKHU), MOJICTIbHBIX CITy4alHbIX
BEJINYMH, CBSI3AHHBIX CO CIIyYalHBIMU OIIBITAMHU
(6pocaHre MOHETHI, UTPATTLHON KOCTH, CO CITyYaiiHBIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATUUYECKOE OKUTAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOro Habopa.

Pemiars 3a71a4M Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU TUCKPETHOU CIIy4aiiHON
BEJINYMHBI 110 33JTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIE 3a/1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM
YHUCJIE PACTIPEACTICHUS CIIy4aHON BETUYUHBI «9UCIIO0
YCIIEXOB» B CEpUU UCIIBITAHUN bepHyium.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acTOT. O0CYKAATH POJIb 3aKOHA
OOJIBIIIUX YKHCET B 000CHOBAaHUU YACTOTHOTO METO/1a
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOWYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YUCEN B IPUPOJIE U
B )KU3HH YEJIOBEKa

O60011eHre, KOHTPOJIb 10 [IpencraBieHne TaHHBIX. IHoBTOPATH H3YyUYEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHast CTaTUCTHKA. 3HAHUMU.
BeposaTtHocTh Cliy4aliHOTO Pemarp 3a1aumn Ha IPECTABICHUE W OMTUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
xoMOuHaTopuky. Ciydaiinple | PemiaTh 3agaum Ha HAXOXXJICHUE BEPOSTHOCTEH
BEJINYMHBI U PACTIPEICIICHUS COOBITHI, B TOM YHCJIE B ONBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUSI U ITepEeCeUEHUS
COOBITUH, BEIYUCIISITH BEPOSITHOCTHU B OIBITAX
C CEpUsAMMU CIIyYalHbIX UCIIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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