I'ocynapcTBeHHOE 0I0AKeTHOE 0011Ie00pa3oBaTebHOE YupexaeHue CaMapckoii odjacTu
OCHOBHAas 00meo0pa3oBaTebHasi MKoaa Ne 9 umenn I'eposi CoBerckoro Coroza JI.1. Banuukuna
r. HoBokyii0obieBcka ropoackoro okpyra HosokyiiobimeBck CaMmapckoii 001acTu
446218, Poccus, Camapckasn o6sacts, . HoBokyiiobimeBck, yi. Bopommusiosa, 1. 6

PACCMOTPEHA INPUHSTA YTBEPXJIEHA
Ha 3acenanuu Meroauyeckoro  pemenuem Ilegaroruyeckoro npuka3om Ne264-ox
coBeTa nporoxoJ Ne 1 cosera 'BOY OOIII Ne 9 ot 31.08.2023 r.
ot 28.08.2023 r. r. HoBokyiiOblleBcKka Jupextop 'BOY OOLI Ne 9 r.
npoToKoJ Nel HoBokyii0bleBcka
ot 29.08.2023 r. I'.H. Heaxbano

PABOYAS IIPOI'PAMMA

ITpeamer: MaremaTuka

Knace: 7

Cocrasnena B cootBercTBuu ¢ denepanbHoii paboyeit mporpaMMoii peameTa
«Maremartuka» [Ipuka3z Munucrepcrsa npocseuienus Poccurickon @eneparuu

ot 18.05.2023 Ne 372 "O06 yTBepxkaeHUH (PeaepaabHOil 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus"

C=RU, O=I'bOY OOLL Ne 9,
CN=Hepnb6ano I .H.,

E=sch9 nkb@samara.edu.ru
00f4378a06d868f42d
2023.10.15 19:39:35+04'00'



denepanbHas pabovas mporpamma | Matemartuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

COIAEPKAHHUE

TTOSICHUTEIBHAST BATIMCKA. ..........ccevtttuiiiieieeereeeerrttttaieseeeeereestatanreeeesesrssssssnaaeeeeeeeeersnnes 4

HJIaHI/IpyeMl)Ie PeE3YyJIbTATBI OCBOCHUS IMPOrpaMMbI IO MATEMATHUKE HAa YPOBHE

OCHOBHOTO OOIETO OOPABOBAHMSI .........vvvveeeiriiieeessitieeeesssstteeeessssnreeesssssseesessnsnneeeessnsnns 6
JINTHOCTHBIC PE3YITBTATBL. . uvvvteistreessssreeesstressssssesssssesssssseessssseessnssessssssesssssesssssesssnssees 6
MeTanPEIMETHBIC PE3YITBTATDI ..uvvveeiuvrresssrrresssreessssreresssseessssseesssssessssssessssesesssesssnsnees 7
TTPEIIMETHBIC PEBYIIBTATBI ..uvvveeisvrieesssrreesstreesssseesssssesesssseeessseessssnssssssessssssessssenssnseees 9

denepaabHas padoyas nporpamMma y4eOHoro kypca «MaTtemaTuka»

B D0 KUTACCAX .....eiiutiiiiii ettt ettt et ettt e sttt ekt e s st e s bt e ekt e e be e e sbe e e eabeesabeeesbe e e sbneeanneesnneens 10
TTOSCHUTEIBHAS BATTHCKA ...vveeetvreeeuteeessteeeeassseessstseesssssessssssesssseesasssessssseessasseessnsneenns 10
100 (5700 (12 04 (SR 010 A (53512 (U PP PP PPR PR 12

30 (%) 1o o PR PP PP 12
G 0 €T RSP PRR 13
TIPEIMETHBIE PEZYIIBTATB .....vereiuvreeessnreesssreeesssneeesssreeesssseeessreessnneessnn e e s aneeesanneeesnns 15
TEeMaTHUCCKOE TUTAHUPOBAHIE ©.veuvvreessreeessreesssnnsssssressssessssssessssesssnsssssssssnessnseenns 19
3D 81 1o SRR 19
G I 0 - T PP RR 28

denepaabHas padoyasi mporpaMma y4ed0Horo Kkypca «Aaredpa» B 7-9 kiaccax... 38

TTOSICHUTEIIBHAS BATTHCKA . ...vvvveeeeitteeeeesastteeeeesasssseeesssssbseeessansnneeessannnnneeessnnnnneesssnnnneens 38
CONEPIKAHNIE OOYUCHMS «....veeneveeireeanreeaneeesnseessneessseesneeasseeessseessneesnesaneeesnneesnneesnneens 39
4 5 - o T PSP PR PPPTO 39
&30 %) 1o OO PP PP 40
I 0 - o o TP PP 41
TIPEIMETHBIE PEZYIIBTATB .....vvreiuvreeeiurreeessreeesasseeessnreeesasseeesnneeesnreesaneeeeanneessnneeeanns 42
TEeMATHUECKOE TUTAHUPOBAHME ......vvveeirereiesnreeessresssnseesssssessssnenssassesssansesssssnesssnnneenns 47
4 5 o TP PP PPRTTO 47
8 KITACC .- ettt ee ettt etttk ettt sttt ekt b et ht e s a e et e e b e e e R bt e Rttt e e bt e ebe e e nnbeennre s 52
D KITACC ..ttt ettt ettt ettt b e bRttt b e Rt R n e R r e r e ne e 60



denepanbHas pabovas mporpamma | Matemartuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

DenepanbHas padoyasi nporpamMma yde0Horo kypca «I'eomerpuspy

R EE I ) B Tt ). RO R PP 68
TTOSCHUTEITBHAS BATTHCKA ...vvveevvreessitesessreessssseesssssessssssesssssssssnssessssssessssssssssssesssnsneenns 68
COZEPHKAHNE OOYUCHIST «.vvvveevrrreessrresssstetssssseesasssseessssssssssesssssessssssesssssseessssseessnsneenns 69

8 5 £ T TR 69
S 3B 281 1o o ST 69
I 0 - T T PR 70
TIPEIAMETHBIC PEBYITBTATBL......vveevreessreesuteessreeaseeasseeessseesssessssessssesssesessseessseesssessnsenss 70
TEeMATHUECKOE TUTAHUPOBAHIE ......vvveeiereresnreeesnnesssnseesssnneesssnesssssneessnsesssssnesssnnneeans 74
0 351 1o SR 74
oI 20 Lo R 78
I 01 - T S 83

denepanbHas padouasi nporpaMmMa y4eOHoro kypca «BepositHoctb

H CTATHCTHKA) B /=9 KITACCAX ....vviiiiiiiiiiieesiiiiieeesiiiteeeesssssneeeessnssneesessnssneseessnsssnessssnsnns 89
TTOSICHUTEIBHAS BATIHICKA ....vvvveeesssrreeeesssstneesssasssseesessssssssesssssssssssssnssnssesssnsssssesssnnsneees 89
L1001 (5700113 14 (SR 010 A (53512 U PP PPROPRRP 90

4 5 £ T T PRSI 90
S 3D 201 1o ST RPPR 91
I 0 - T T PR 91
TTPEIIMETHBIC PEBYIIBTATBI ...vvvveissreeesssreessssressassresssssesesssseesssssesssnssssssnssesssssnsssssssnssnnes 92
TEeMaTHUCCKOE TUTAHUPOBAHIE ©.veuvvveessreeessreessssnsessseesssssesssssnsssssesssnsssesssssnsssnsneeens 94
4 351 - 1o TSRO 94
o3 20 1o SRR 98
OB ) 1o o RSP 103



denepanbHas pabovas mporpamma | Matemartuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

@enepanbHas pabouasi mporpamma Mo ydeOHoMy mpeamery «MaTtemaTtukay
(6a3oBBIN ypoBeHB) (TIpenMeTHas oOnacTh «Martematuka u wH(bOpMaTHKa») (manmee
COOTBETCTBEHHO — IIpOrpamMma 1o MaTeMaTUKe, MaTeMaTrKa) BKIIFOYACT MOSCHUTEIbHYIO
3alliCKy, COAepKaHue OO0y4YeHUs, IUITAHUPYEMbIe pe3yJbTaTbl OCBOCHHUS IMPOTPAMMBI
10 MaTeMaTHKE, TEeMAaTUIECKOE TJIAaHUPOBAHHE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maremaruke mjisi oOywaromuxcs 5-9 kiaccoB paspadoTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1mo MareMaTUKE YUTEHBI UJIEU U TOJIOKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eCKOro oopa3oBanus B Poccuiickoii @enepanuu.

[IpeameToM MaTeMaTUKH SBISIIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYpPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujel). MaremaTruueckue 3HaHusI 00eCIeYuBaloOT
MOHUMAaHUE NPHUHIMIIOB YCTPOMCTBA W MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U HMHTEPIPETALMIO COIUAIBHOW, HSKOHOMHYECKOW, TMOJUTHUYECKOM
uH(boOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
WU3MEPEeHU M TOCTPOEHUM, YUTaTh MHQPOPMAIMIO, TPEICTABICHHYI0 B BHJE TaOJHII,
quarpaMM U TpauKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TIOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTEMaTHYECKUN CTHIIb
MBIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuarommecs
OCBaMBAIOT TaKWEe TPUEMBI U METOJbI MBIIUICHUS, KaK WHAYKIUA W JETyKIHU,
000011IeHre ¥ KOHKpPETU3aIusl, aHallu3 U CHUHTE3, KJIacCU(UKAIUSI U CHUCTeMaTH3allus,
abctparupoBanue u aHaOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CTOCOOCTBYIOT
BbIPa0OTKE YMEHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH M JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIUIeHHEe. M3yueHrne MaTteMaTuku oOecrieunBacT
dbopMHUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBITIUICHHUS] U BOCIIUTAHUE YMEHUI
NEUCTBOBATh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHMPOBATh HOBBIC. B mporiecce pereHus 3a1a4 — OCHOBOM y4eOHOM eI TeTbHOCTH
Ha ypOKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKAS ¥ IPUKIIATHASI CTOPOHBI MBIIILICHUS.
OOyueHnne MaTeMaTrke 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00Y4aIONUXCs TOUHYIO,
parMoHANbHYI0 U WH()DOPMATUBHYIO pe€uYb, YMEHHUE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYXKICHUN U
HAIJISIHOTO X MPEICTABIICHHUS.

[Ipn m3yueHWM MaTeMaTHKU OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TIPEIMETe U METOJaX MAaTeMAaTHUKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKIIATHBIX 3a/1a4.
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[IpuopureTHpIMU LENIAMH OOy4Y€HHS MaTreMaThuke B 5—9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PyHKIIHA), 0OECHEUUBAIOIINX
PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHus 00yYarOMINXCS;

MO/IBEICHUE OOyYarouMXcsi Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KAIOIIEro MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
o0IIeH KyJIbTYpHI YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yyaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3y4EHUIO0 MaTeMaTHUKHU;

dbopmupoBaHrue (PYHKIIMOHATBHONM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MAaTEeMATUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCabHBIX JKM3HEHHBIX CHUTYalUSIX W TPH U3YYCHUH APYTHX YYCOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyJIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMAaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKU ammapaTr Uil pelieHUs MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJyYCHHbBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COJIEP KAHUS TPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucmna
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKECHUS», «YPAaBHEHHS U
HepaBeHCTBaY ), « DyHkINY, «I"eomerpus» («I'eomerpudeckue GUTypbl U UX CBOMCTBAY,
«3MepeHne TeoOMETPUYECKUX BeIUUYMH»), «BeposTHOCTb M cTaTHCTHKa». J(aHHbBIE
JVHUM Pa3BUBAIOTCS MapajlIeNbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT JAPYTOM, @ B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4yeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallaguch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TIOHSATHUSIMA M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATENLHO U
NOCTYIATEIbHO, C COONIOACHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUIN 00ydJarommxcs,
paciupsis u yriryossisa e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO maremaTuka siBIs€TCA 00s13aTEIbHBIM YUEOHBIM
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 kinaccax — KypcoB «Anredpa» (BKIHOYas 2JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOcTer) U «I'eometpus». [Iporpammoil mo maremaTHKe BBOJIUTCA
CaMOCTOSITENIbHBIN yUeOHBINH Kypc « BeposITHOCTh M CTaTUCTHKAY.

OO61iee yuCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3y4YeHHs MareMaThku (0a30BbIN
YPOBEHBb) Ha YPOBHE OCHOBHOTO 0O0Iero oOpaszoBaHus, — 952 waca: B 5 Kkjacce —
170 gacoB (5 yacoB B Hejeno), B 6 kitacce — 170 gacos (5 wacoB B Henenro), B 7 Kjacce —
204 4aca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHLIEI'O OBPA30OBAHUA

N3yuenne matreMaTHUKd Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HaIpaBiIeHO
Ha JOCTI)KEHUE OOYYalOIUMUCS JIMYHOCTHBIX, METAMpPEAMETHBIX M MPEIMETHBIX
00pa30BaTENbHBIX PE3yIHTATOB OCBOCHUS yUeOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE  pe3yJbTaTbl  OCBOGHHMS  IPOrpaMMbl IO  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 HOCTHXKEHHH B JIPYTMX HAyKaxX U
MIPUKIIAJIHBIX cdepax;

2) Tpa’kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 005I3aHHOCTEN Ipak/IaHWHA U peau3alliy €ro Mnpas,
MPEACTABIICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMIHBIX
CTPYKTYD, SIBJICHHH, MPOIEAYP IPaKTAHCKOTO OOIIeCTBa (HampuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO OJTUYECKHX MpPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTW)KCHHA HAayKH, OCO3HAHHEM BaXHOCTH MOPAITbHO-3THYECKHUX
MPUHITUTIOB B ICSITEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW  HAIPAaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHHs Ha TPOTSHKEHWHW BCEM JKU3HU IS YCHEIIHONW MpOoQeCCHOHATLHON
NESATENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPDOM U
NOCTPOECHUEM HWHIUBUyAIbHOW TPAGKTOPUU OOpa30BaHUSl U JKU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

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

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIEN B ISSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHHU
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJOBeKa, MPHPOAbI M OOIIeCTBa,
MOHUMaHUEM MaTEMaTHYECKOW HAYKH Kak c(hephl 4eT0BEUECKON e TEIbHOCTH, ITAlOB
e€ pasBUTHSA M 3HAYMMOCTH JUIS PA3BUTHSA LMBUIM3AIMH, OBJIAICHHUEM SI3BIKOM
MaTeMaTHKA M MaTEeMaTHYECKON KyJIbTYPOH KaK CPEJICTBOM IMO3HAHUS MHUPA,
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OBJIaACHUCM HpOCTCﬁMHMH HaBbIKaMH HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH,

6) pusmyeckoe BocnuTaHue, (opMHUpPOBaHME  KYJbTYPbl  3I0POBbSI W
IMOLMOHAJIBHOIO 0J1AT OOy YHS:

TOTOBHOCTBIO IPUMEHSITh MATEMAaTHUECKUE 3HAHUS B MHTEPECaxX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pa3a KW3HHU (340pOBOE MUTAaHHUE, COATAHCHPOBAHHBIN PEKUM
3aHATHUN U OT/bIXA, PETYJIApHas pU3NYecKas aKTUBHOCTD), CHOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOErO MpaBa Ha OMMOKY M TaKOro kK€ IpaBa Jpyroro
YeJI0BEKa;

7) ’IKOJIOTHYECKOE BOCITUTAHME:

OpUEHTallMe Ha TPUMEHEHHUE MATEMAaTHYECKUX 3HAHUW A pEHIeHUs 3ajad
B 00JIaCTU COXPAHHOCTU OKPY>KaroIlleH cpe/ibl, IIIAHUPOBAHUSI TOCTYIIKOB U OLIEHKH UX
BO3MOYKHBIX TIOCJIEACTBUNA JJII OKPY’KaloIIEW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa dKOJIOTMUECKUX MPoOJIeM U IyTeil UX peleHus;

8) amanTanmus K H3MEHSIOLIIHMCS YCJIOBHSIM COLHATBHOI H PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSX HEOMPEAEIEHHOCTH, TTOBBIIIEHUIO YPOBHS
CBOCH KOMITETCGHTHOCTH dYepe3 MPaKTUYECKYIO JCSITCIIBHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCS y JPYTUX JIIOJCH, TPUOOpEeTaTh B COBMECTHOM JESITEIIbHOCTH HOBBIE 3HAHUS,
HABBIKA W KOMITICTCHIIMH U3 OTBITA APYTHX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHNU HOBBIX 3HAHUI, B TOM 4YHUCie (OPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI 00 00OBEKTaX U SBIICHUSX, B TOM YHCIIC 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 TTOCJIEICTBYSI, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbTaTe 0cBOSHUS IPOrpaMMBbI IO MaTEeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METAlpeAMETHBIC 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 NPU3HAKM MaTEMaTUUYECKUX
O0BEKTOB, TOHSATHUH, OTHOIICHUN MEXIy TOHITHSAMH, (GOPMYIUPOBATH OIMpPEACIICHUS
MOHSATUM, YCTaHABIWBATh CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKM, OCHOBAHUS
JUTs1 0000IIIEHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIH3a,;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC
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U OTpHILIATEIbHbIC, €MIUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIC;

BBIABJISITh MAaTEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTHUBOPEYUS
B (axTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, MpeiaraTb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMM;

JIEJIaTh BBIBOJIBI C MCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, 1EAYKTUBHBIX 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 COocOo0 perieHus yuyeOHOH 3ajauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BBIOMpaTh HauOoJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTEIbHO BBIIEICHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebCKue 1eHCTBUA:

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

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY TIJIaHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJIBIII0E UCCIIEIOBAHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOii;

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 ~ HEJIOCTATOYHOCTHh M M30BITOYHOCTH ~ MH(POpPMAIMM,  JAHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUs 3aauH;

BbIOMpATh,  AHAJIM3UPOBaTh,  CHCTEMAaTU3UPOBaTh M UHTEPIPETUPOBATH
uHGOPMAILIMIO Pa3IMYHBIX BUAOB U (OPM MpE/ICTaBICHMUS;

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

OLICHHMBATh HAA&KHOCTh MH(GOPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM yUHUTEIEM
WM CPOPMYITHUPOBAHHBIM CaAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHUBeEpPCaJbHbIE y4eOHbIE JeiiCTBUS:

BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIIOBUAMH U
eJsiMHu O6HICHI/I}I, ACHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
N IMIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XOAY PCHICHUA 3a1a9, KOMMCHTUPOBATH
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MOJTYYEHHBINA PE3YIIbTAT;

B XoAe OOCyXIeHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npoOJIeMbl, pelaeMon 3ajlayu, BhICKa3bIBaTh UJEH, HAIICJICHHbIE HA MOUCK PEIICHHS,
COTIOCTABJSITh CBOM CYXKIEHUSI C CYXKICHMSIMU JPYTMX YYaCTHUKOB JIHAJIOra,
OOHapy>KUBaTh pa3IMyUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMyIrpoBaTh
pa3HOIJIacusl, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTAThl pEIICHUs 3aJlauyd, SKCIEPUMEHTA, WCCIEeI0BaHus,
MPOEKTa, CaMOCTOSITENIbBHO BBIOMpPATh (opMaT BBICTYIUICHUSI C YYETOM 3ajaad
MpPE3CHTAIMU U 0COOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHUIYaTIbHOU PabOThI
MIPU PEIICHUU YYEOHBIX MATEMATUUYECKUX 3a]1a4;

OPUHUMATh 1€JIb COBMECTHON [IEATEIbHOCTH, IIJIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM palOoThI, pacipenensiTh BUAbI padboT, JOroOBapuBaTHCA, 0OCYKIATh MPOIIECC
U pe3yabTat paboThl, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax paboThl (00CyXaeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOIHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMHU WICHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaja B OOIIUIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eMCTBUS
Camoopranusamnus:

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

CaMOKOHTPOJIb:

BIIQZIETh CIOCOOAMHM CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca W pe3yJibrara
pEelIeHNs] MaTEMAaTUYECKOM 3a1auH;

MPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTIYT BO3HHUKHYTh IPH DPEIICHUHM 3a/1a4H,
BHOCHUTbh KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWJAECHHBIX
OLLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

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

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ysIbTaThl OCBOEHHUS MPOrPAMMbI IO MAaT€MAaTUKE MPEACTaBICHBI
1o rojiaM oOy4eHus B CIEAYIONIMX pa3ziesiax MporpaMMbl B paMKaX OTJIEIbHBIX yUeOHBIX
KypcoB: B 5—6 Kkilaccax — Kypca «MaremaTtuka», B /—9 kiaccax — KypcoB «Anredopay,
«I'eomerpusd», «BepOSTHOCTD U CTATUCTUKAY.
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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,
MMO3HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHWW, MHTEpeca K H3YUYCHHIO
MaTeMaTUKH;

MOJBE/ICHUE OOYYaloIMXCsl Ha JOCTYMHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKU U OKPYKArOIIETO MUPA;

dbopmupoBanre (YHKIIMOHATBHOM MaTeMaTUYECKOM TPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTE€MaTHYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MIPUMEHATh OCBOCHHBIE YMEHUSA ISl PEUICHHS MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATL IIOJIYUYEHHBIE pPE3YyJIbTaThl M OLEHUBAaTh HX Ha COOTBETCTBUE
MPAKTUYECKON CUTYAIUU.

OcCHOBHBIC JIMHUW COJIEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTHdyecKkas U TeoOMETpHYecKasi, KOTOpPbIE PAa3BUBAIOTCS MMApaLICIbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBHCHUMO 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
dbopMupOBaHHE HOBBIX TEOPETHYECKMX 3HAHMM  COYETaeTCa C  pPa3BUTHEM
BBIYHCIIUTEILHON KYyJbTYPhl, B YaCTHOCTH C OOydYE€HHEM TMPOCTEHIINM MpuéMam
NPUKUJIKUA W OIEHKM PE3YyJbTAaTOB BBIUMCICHUN. V3ydyeHHEe HaTypallbHBIX 4YHCEI
MPOJIOKAETCS B 6 Kjlacce 3HAKOMCTBOM C HayaJbHBIMU MOHATUSIMU TEOPHUH JICTTUMOCTH.
Havano n3zydennsi 0OBIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
NePBBII ATAIl B OCBOSHUU APOOEH, KOrJja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU UJIESIMU,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IPOOei B TIOJHOM 00bEME
MPEIIECTBYET U3YUCHUIO JECATUUHBIX APOOEH, UTO 11eJ1eCO00pa3HO C TOUKH 3PECHUS
JIOTUKHU W3JI0KEHHSI YHUCIIOBOM JIMHUHU, KOTJa MPAaBWIa ACUCTBUU C JIE€CITUYHBIMU
JTPOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMHU QJITOPUTMaMU BBITIOJIHEHUS JIEUCTBUMN
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JAECSITHUYHBIMU JIPOOSMH PACIIUPUT
BO3MOYKHOCTH JJISI TIOHUMaHUS 00YYaIOMUMUCS TPUKIATHOTO MPUMEHEHUSI HOBOM
3alUCHU MPU U3YYEHUH JPYyTUX NPEAMETOB U NPU MNPAKTUYECKOM HCIOJIb30BAHUHU.
K 6 kmaccy oTHec€H BTOpOIi 3Tan B U3y4yeHUH ApoOeH, rIe MPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHusl 1pobOeid, 0CBOEHUE HOBBIX

BBIUHMCIIUTEIBHBIX AIITOPUTMOB, OTTAYNBAHUE TEXHHKH BBIYWCICHUN, B TOM YHUCIIE
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3HAUYCHUN BBIPAKEHUH, COACpKAIIMX ¢ OOBIKHOBEHHBIC, W JIECATHYHBIC OpoOH,
YCTaHOBJICHHE CBSI3€M MEX]y 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
TeMmbl «IlonoKuTEeNnbHBIC U OTPULIATENLHBIC YKCIIa» BhIEsIeTcs noareMa «Lensie uncnay,
B paMKaX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBUSIMHU
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 apU(PMETHUECKUX JeUCTBHIA. V3ydyeHue palmoHaIbHbBIX YMCENl Ha 9TOM He
3aKOHYHUTCS, a OyJIeT MPOJ0JKEHO B Kypce anreOphl / Kiacca.

[Ipu o0OyuyeHUM pEIIEHHIO TEKCTOBBIX 3ajad B 50 Kiaccax HCHOIB3YIOTCS
apudmeTndeckrue npuémMsl 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 yueOGHOro kypca «Maremarukay MpeaycMOTpeHO (HOpMHUpOBaHUE
MPONEACBTUUECKUX alre0pandecKux MpecTaBlIeHU. bykBa KaKk CHMBOJI HEKOTOPOTO
yucjia B 3aBUCHUMOCTH OT MaTE€MaTUYe€CKOTO KOHTEKCTa BBOJUTCSA IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKAE BCEro Il 3alucH OOIIMX
YTBEPKACHUHN U MPEI0OKEHUM, (POPMYJI, B YaCTHOCTH JJIsl BEIYUCIICHUSI TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yuebHOro kypca «MaremaTtuka» TpeACTaBlIeHA HarJsIHasI
reOMETpHsi, HalpaBJICHHAss Ha Pa3BUTHE OOPA3HOTO MBINLICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBJISICTCS HA  HAIJIHO-TIPAKTUYECKOM  YpOBHE,  OIHUpaeTcs
Ha HaMAIHO-OOpa3HOE MBINIJIEHHE oOydJaronmxcs. bombinas poias  OTBOIUTCSA
MPAKTUYECKOHN JIeATEIIbBHOCTH, OTMBITY, SKCIIEPUMEHTY, MOJieIupoBanuto. O0ydaromuecs
3HAKOMSITCS ¢ TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HUX
MPOCTEHUIIMMU  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 M PACIIUPSIOTCS.

CornacHo yuyeOHOMY TUTaHy B 5—6 Kitaccax M3y4aeTcsi HHTETPUPOBAHHBIN TIPEAMET
«Marematuka», KOTOpbIA BKIIIOYAaeT apuU(PMETUUYECKU MaTepual U HarjsaHyro
TE€OMETPHUIO, a TAKXKE MPONEAEBTUUECKUE CBEICHUS U3 aiareOphl, JIEMEHTHl JIOTUKUA U
Hayaja OMUCcaTeIbHON CTAaTUCTUKH.

OO0riee yuca0 4acoB, PEKOMEHI0BAHHBIX ISl U3y4YeHHUsI 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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COIAEPKXAHUE OBYUEHUSA
5 KUIACC

HarypaJjbHblie ync/ia 4 HYJIb

Hartypanbnoe umcno. Psg nHatypampHbix umcen. Ywmcno 0. U3oOpaxkenue
HATypaJIbHBIX YUCEJI TOUKAaMU Ha KOOPJAUHATHOU (YMCIOBOM) IPSIMOMA.

Ilo3nunoHHass cucremMa CUMCIEeHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULMOHHON CUCTEMBI CUMCIICHHUS. [ecaTHUHas cucTeMa CYMCIICHHUS.

CpaBHEHME HATypaJbHBIX YHCEJN, CPABHEHUE HATYpPaJbHBIX YHCEN C HYJEM.
Crnoco0bl cpaBHeHUS. OKPYTJII€HUE HATYPAJIbHBIX YUCEN.

CrnioxeHne HaTypaJIbHBIX YMCEJl, CBOMCTBO HYJISI IIPU CIOKEHUU. BrlunTanue kak
neiicTBre, 00paTHOE CIIOKEHUI0. YMHOKEHUE 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.

Hcnonbs3oBanne OyKB il 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTA W 3aIluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu v KpaTHbIE YMCIIA, Pa3jIoKEeHUe Ha MHOXuTenu. IIpocTeie n coctaBHbIe
yucina. [Ipusnaku 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
IIpencraBierne o ApoOU Kak crocobe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIS

npobu. IlpaBunbHbIE W HeEmpaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, TpeICTaBICHUE
CMEIIIaHHOW JpoOM B BHJE HENPABWIBHOW ApPOOM M BBIICJICHHE IE€JIOM YacTH 4YHCIIa
U3 HempaBWIbHOU npobu. M3o0paxenue ApoOedt TOUYKAaMU Ha YWUCIOBOM TMPSIMOM.
OcHoBHOe cBoicTBO ApoOu. CokpamieHue apoOei. IlpuBeneHue ApoOH K HOBOMY
3HameHateno. CpaBHEeHUE ApoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXXEHHUE W JelieHue aApoOei, B3auMHO-
obOpatHble Apobu. HaxoxaeHrne 4acTy 1ejIoro 1 IeIoro o €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBieHue mecaTUYHOW JpoOW B BHIE
OOBIKHOBEHHOH. M300paxkeHne AecATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIL.
CpaBHeHHE IECATUYHBIX APOOEH.

ApudmMernueckne NEUCTBUS C ACCITUYHBIMU Apo0sMU. OKpPYTIICHUE MECATUIHBIX
Tpo0eii.
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Pelenue TeKCTOBBIX 3a7a4

Pemenne TEKCTOBBIX 3a7ad apuPMETHISCKUM CTHOCOOOM. PerieHue jgormdeckmx
3ama4d. Pemenue 3amau mepebopoM BcCeX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHue
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenune 3anay, conepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYUHBI: CKOPOCTb,
BpEMSs, PacCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTb. EJMHULIBI M3MEPEHUS: MaCChI,
00bEMa, 1IeHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre ocHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHIl, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsnuele npeacraBieHus o (urypax Ha IJIOCKOCTH: TOYKaA, 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.

N3obpaxkenne ¢uryp, B TOM 4uciae Ha kiaertyatoil Oymare. IloctpoeHue
KOH(UTypaluii U3 yacTei npsiMoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare.
Hcrnonb30BaHue CBOMCTB CTOPOH M YIVIOB NMPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans MPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM uuciie (Uryp, n300pakEHHBIX Ha KJIET4aTou Oymare.
EnuHue! namepenus miomaim.

Harnsnaele mpenctaBieHds O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamenenumnena. Coznanve Mojesieid MHOTOIpaHHUKOB (M3 OyMary,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaT€pPUAIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenuneaa, kyoa. Enuauipl namMmepenus oobéma.

6 KIIACC

HarypaabHblie ynciaa

ApudmMernueckre AEUCTBUS C MHOTO3HAYHBIMM HATYPAIbHBIMH  YHCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYUCIICHUSX TIEPEMECTUTEIIBHOTO M COYETAaTEIIbHOTO CBOWCTB CJIOXKEHUS H
YMHOXEHUSI, paCIpPEICIUTEIIbHOTO CBOWCTBA YMHOXEHHUs. OKpyIrjieHUEe HaTypajabHbIX
yuced.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJIBIINI OOILUH NeTUTENh U HAUMEHbIIIee 00111ee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne C OCTaTKOM.
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Apobdu
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

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
IIPOIIOPLMN IIPU PELICHUH 3a/1a4.

[TonsTie mpoueHTa. BpruuciaeHne mporeHTa OT BEIWYMHBI U BEJIWYWHBI MO €€
NpOLIEHTY. BbIpakeHHe TMPOIEHTOB JAECATUYHBIMUA JpoOsMu. Pemenuwe 3amau
Ha MMPOLEHTHI. BhIpa’keHNnEe OTHOIIECHUS BEJIMYMH B MPOLICHTAX.

IHoJsio:kuTEIbHBIE H OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yuchaa. Llensie uyncna. Mopyns uwucna,
reoMeTpuUecKasi HHTEpIpeTaIs Moy sl uncia. Mzo0paxkenue urcen Ha KOOpAMHATHOM
npssMoi. YucioBele mpomexyTku. CpaBHeHHe duceld. ApudMETHYECKUE ICHCTBUS
C TIOJIOKUTEJIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMHU.

IIpsiMmoyrosibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHATBI TOYKU
Ha TUIOCKOCTH, aOcicca U opauHata. [loctpoenre Touek U ¢Uryp Ha KOOpAWHATHOM
IUIOCKOCTH.

BykBeHHBbIE BHIpAKeHUA

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

PenieHnne TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3adad apudMETHUYECKUM CrocoOoM. PerieHue Jorudeckux
3a1a4. Pemenue 3amau nepe6opoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, copaepxKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IeHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHuILBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KaXK0 BETUYUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIMOHATBLHOCTHIO BEJUYUH,
MPOIICHTAMM; PEIIEHNUE OCHOBHBIX 3a71a4 Ha JPOOU U TIPOIIECHTHI.

OneHka W TPUKUIKA, OKpyrieHue pesyibrata. CocTaBieHne OyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aa4H.

[IpencraBnenre MaHHBIX C TOMOMBIO Tabmuir u auarpamm. CronOuaThie
JIAarpaMMbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTOBBIX JUAarpaMM.
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Harnsanas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

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

N3mepeHre © MOCTPOEHHWE YIJOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIBHBIN, TYIOYTOJIbHBIA, PABHOOEIPEHHBIH,
pPaBHOCTOPOHHUU. UeThIpEXYTOMBbHUK, PUMEPHI YETHIPEXYTOJIbHUKOB. [IpAMOYTONBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHnue
F€OMETPUYECKHX (UTyp Ha HEIMHOBAHHOM OyMare C HCIHOJb30BaHUEM IUPKYJIA,
JUHEWKH, yroJabHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToil 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: LIeHTpajibHasA, OCEBasl U 3epKaJIbHAsl CAMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

Harnsigable npeactaBieHus 0 IPOCTPAHCTBEHHBIX (pUTypax: Mmapaienenumnes, Kyo,
MpU3Ma, MUpaMuJia, KOHYC, HUIMHAD, ap u chepa. M300paxxkeHne mpocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOHYyca. Co3naHue Moaenen
POCTPAHCTBEHHBIX GUTyp (M3 OymMaru, IpOBOJIOKH, MJIACTUIMHA U APYTUX MaTEPUAJIOB).

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

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTATHl OCBOSHHUS MPOTPAMMBI yUEOHOTO Kypca K KOHILY
oOy4eHus B 5 Kjacce:

Yuciia v BHIYUCICHUS

[lonnmatrh M MPaBUWIBHO YMHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECATUUHBIMU JPOOSIMH.

CpaBHHBaTh M YNOPSJAOYMBATh HAaTypaJbHBIE YHCJIA, CPABHUBATH B MPOCTEHIINX
Cly4asiXx OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM W M300pakaTh HATypajibHbIE YMCJIa TOYKAMU Ha KOOPJWHATHOU (YHUCIIOBOM)
IIPSIMOM.

Boimonusate  apudmeTnHueckue  ACHCTBUS € HaTypajdbHBIMU  YHUCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMHU B MPOCTEUIINX CITydasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

OKpyTJsTh HaTypaJIbHBIE YHCIIA.
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Pemenne TekCcToBbIX 32124

Pemate TekcTOBbIE 3a7ayd  apUPMETHYECKUM CIIOCOOOM U C TOMOIUIBIO
OpPraHM30BaHHOT'O KOHEYHOTO 1epedopa BceX BO3MOKHBIX BAPHUAHTOB.

Pemars 3amaun, comepxanme 3aBUCMMOCTH, CBSI3bIBAIOIINE BEIMYUHBL: CKOPOCTD,
BpEMsl, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alKCH, CXEMbI, TaONIWIbI, 0003HAUCHUS TMPH PEIICHUU
3azaad4.

ITonp30BaThCd OCHOBHBIMH EIWMHUILIAMH W3MEPEHMS: LIEHBI, MACChl, PAaCCTOSHMS,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU €IMHULIBI BEJIUYUHBI YEPE3 IPyTHe.

W3Bnekarp, aHaIUM3UpOBaTh, OLIEHUBATh HH(OpMaLUIO, MPEACTaBICHHYIO
B Tabnuile, Ha CTOJOYATON Juarpamme, MHTEPIPETUPOBATh MPEACTABICHHBIE JaHHBIE,
UCIIOJIb30BaTh JAaHHBIE IIPU PEILICHUU 3a/1a4.

Harasitnas reomerpust

[Tonp30BaThCA r€OMETPUUECKUMU MOHATUSAMHU: TOUKA, IPSAMast, OTPE30K, JTyd, YIoJ,
MHOI'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

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

Hcnonp30BaTh TEPMUHOJNOTHIO, CBA3AHHYIO C YIVIaMU: BEpPIIMHA CTOPOHA,
C MHOTOYTOJIbBHUKAaMH: YIOJI, BEpLIMHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: Paguyc,
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.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB IPAMOYIOJIBHHKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Boluucnate nepuMeTp W IJIOWIAAL  KBajApara, MOpsIMOYTrOJIbHUKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJLHUKOB, B TOM 4YHciie (pUryp, u300pa>k€HHBIX Ha KJIETYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHUs JJIMHBI,
IJIOIIA/INA; BBIPAKATH OJTHU €IMHULBI BEJTUYUHBI Uepe3 IpyTHE.

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

Boruncnate 00b€M  KyOa, mnapajuienenunena Mo 3aJaHHbIM  H3MEPEHHSIM,
I10JIb30BaThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecCnoOXHBIE 3a7adyd  Ha H3MEPEHHME T'€OMETPUYECKHX  BEJIMYMH
B IIPAKTUYECKHUX CUTYyaLHAX.
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[IpenMeTHBIE peE3yIbTATBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

YucJa v BbIYHCTIEHUS

3HaTh M IIOHMMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH YHUCEI H
croco0aMu WX 3aIuCH, MEPEXOANTh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amuCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCITUYHBIE IPOOH,
CPaBHUBATh YMCJIa OJJHOTO U PA3HBIX 3HAKOB.

BrImonHsTh, coueTas yCTHbIE M TUChMEHHBIE TPUEMBI, apu(METUIECKHIE TCUCTBUSL
C HATypaJIbHBIMH W IEJIBIMH YHCIIaMHU, OOBIKHOBEHHBIMH M JCCATUYHBIMU APOOSIMH,
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.

Bbrunciisate 3HaYEHHUS YHCIIOBBIX BBIPAXKEHHUHM, BBINOJIHATH NMPUKUIAKY W OLECHKY
pe3yJibTaTa BBIYMCICHUM, BBIMOJHAT, MPEOOpPA30BaHUS  YHCIOBBIX  BBIPAKCHHM
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JEHCTBUN.

CoOTHOCUTH TOUYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €U YMCIIOM U
n300pakaTh YMCjIa TOUKaMU Ha KOOPAMHATHON IPSAMOM, HAXOAUTh MOIYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHOM CUCTEME KOOPAMWHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIsTh 1IEIbIC YHCiia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie 1 0yKBEHHbIE BbIPAaKEHMsI

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

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

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Hcnonp3oBaTth OyKBBI it O00O3HAYCHUS] YHCEN TMPH 3alUCH MaTeMaTHYECKUX
BBIpAXEHUN, COCTaBISATh OYKBEHHBIC BBIpKECHUS U (HOPMYJbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPKEHUMN, OCYIIIECTBIISASI HEOOXOIMMBIE ITOJICTAHOBKU U MPE0Opa30oBaHUSI.

HaxonuTs HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Peienue TekcToBBIX 32124

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 3amaum, comeprkaiiie 3aBUCUIMOCTH, CBSI3bIBAIOIINE BEITMYUHBI: CKOPOCTH,
BpEeMsi, PacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BPEM,
o0béMa paboThl, HCHOIB3YS apUPMETHUECKUE JIEHCTBUS, OICHKY, NPUKUIKY,
MOJIb30BAThCS €AMHUIIAMUA U3MEPEHUSI COOTBETCTBYIOIIUX BEJIMYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 Ja4H.
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N3Bnekats nuHpopMaIiuio, IpeacTaBICHHYIO B TaOIUIIAaX, HA TUHEHHOH, CTOIOYATOM
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJI30BaTh JJAHHBIC IIPU PEUICHUM 3a/ad4.

[IpencrapisaTe wHGOpPMAIUIO C TMOMOIIBIO TabNMWIl, JUHEHHOW W CTOJIOYATOM
JTAArPaAMM.

Harasiinas reomerpust

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

N300paxxkaTh ¢ MOMOIIBIO TUPKYJISl, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJIeT4yaTo OymMare M3y4eHHbIE IUIOCKHE T€OMETpUYecKHue (PUrypbl U KOH(UTYypaluu,
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, TOJIB30BATHCSA IPU PELICHHM 3aJad I'PaayCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

Bpruucnars  QUIMHY  JIOMAHOM, IEPUMETP MHOIOYI'OJIBHUKA, IIOJIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BbIpAXXKaTh OJHU E€IMHULBI W3MEPEHUs JJIMHBI Yepe3
Ipyrue.

Haxoguth, ncnonb3yss 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXKAY ABYMS
TOYKAaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB, UCIIOJB30BAaTh
pa3OueHue Ha  MNPSIMOYTOJbHUKH, Ha  paBHble  (UIypbl,  JIOCTpaWBaHUE
0 TPSMOYTOJIbHUKA, I10Jb30BaTbCS OCHOBHBIMM EIMHULAMHU H3MEpPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHeE.

Pacnio3HaBaTh Ha MOAENAX W H300PAKEHUSIX MNUPAMUIY, KOHYC, UWIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o06pakath Ha KJIeTUaTOM Oymare NpsMOyTroJIbHBIN Mapasjieaenumne].

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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TEMATHYECKOE INTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue paznena |KonnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE
HartypanbHble uncina. 43 Hecaruunas Yurtarh, 3alIUCHIBATH, CPABHUBATHL 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
MIPU YMHOKEHUHU.

NpeaIaraTb U 00CyKAaTh COCOOBI YIIOPSIOUNBAHUS YHCEIL.
MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYATH YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalbHOTO psifa, uncen 0 u 1
IIPU CJI0KEHUU U YMHOKEHUHU.

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

cO CKOOKamH U 6e3 CKOOOK.

3anucbIBATH POU3BEIICHNUE B BUJIC CTCTICHU, YMTATh
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKA3aTellb), BBIYUCIAATHh 3HAYECHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXXEHUM, MPeAJIaraTb u NPUMEHSTh NPUEMBI TPOBEPKH
BBIYMCJICHUU.

HNcnonb30BaTh NPpH BHIYUCJIEHUSIX TIEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHUSI,
pacnpeaeuTEIbHOE CBOMCTBO YMHOKEHUS;, (POPMYJIMPOBATH
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ITepemectuTenpHOE
1 COUETaTeIILHOE
CBOMCTBA CJIOKCHHUS
1 YMHOXKEHUSI,
pacIpeieUTEeIbHOE
CBOMCTBO
YMHOEHHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YuCia
Ha MHOKHUTEJIIH.
Jlenenue

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

CrernieHn ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
YucnoBbie
BBIPKCHUS,
MOPSAOK IEMCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCe
apupMeTHIECKUE

U PUMEHATH MPaBWJIAa IPeoOpa30BaHus YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJIbTATAM MPOBEAEHHOTO UCCIIECIOBAHUS.
D®opMyJTHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE 1 COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NMPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHBIX YUCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBars MaTeMmaTHuyeCKHe NMPeEAJI0KEHUS

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

Pemars TekcToBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCHUMOCTH MEXI1Y BEIUYMHAMHU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepegopMyaTHPOBATH YCIOBUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIMUYNHAMU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaeaupoBarhb X0 PEHICHHS 33/1a4M C TOMOIILIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBbI, TaOJHUIIBI.

IIpuBoauTH, pa3dMpaTh, OLEHUBATDH PA3INYHbIE PELICHUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJTYyYEHHBIN pe3ybTarT,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHMOKHU.

Pemarsb 3a7a4n ¢ NoMoI1IbIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsnnas reomerpus.
JIvHuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue niamHbl
OTpE3Ka,
METPUYECKUE
CIUHULIBI
W3MEpPEHUS JJTUHBI.

OKpYy»XHOCTb U KpYT.

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

Pacno3HaBaTthb Ha yepTexKax, pUCyHKaX, ONMUCHIBATD,
HCIIOJIB3YSl TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEpPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3naBathb, NpMBOAUTH PUMeEPBI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX POPMY U3YUEHHBIX (PUTYDP, OLEHMBATH UX
JIMHENHBIE pa3MepHI.

HNcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL IOCTPOCHUS Y U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL;, OTKJIAABIBATH UPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTb 33JJaHHOT0 panyca.
N306paxkath KOHPUTYpAIIUU T€OMETPUIECKUX (puUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIeT4YaTol Oymare; npeajiaratb, ONMCbIBATH U 00CYKIAaTh
CIoCco0bI, AJITOPUTMbI TTIOCTPOCHHS.

Pacno3HaBath 1 M300pakaTh Ha HEJTMHOBAHHOW U

21



denepanbHas paboyvas mporpamma | Matemaruka. 5—9 kiaccbl (0a30BbIl ypOBEHB)

[IpakTrueckas
pabota
«IToctpoenue
YTIIOB»

KJIETYaTOW Oymare NpsMOu, OCTPBIH, TyTIOW, pa3BEPHY THIN
YIJIbl; CPABHUBATDH YTJIbIL.

BbI4ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELLICHUH 3a1a4
3aBMCHMOCTH MEXy €AMHULIAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JUYHBIX €AUHNALIAX U3MEPEHUS.
HccnenoBathb Gurypsl 1 KOHPUTypauu, UCIOb3Ys
M(ppOBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

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

MopeanpoBarthb B rpaduueckoi, mpeIMeTHON dpopme,

C MOMOILbIO KOMITbIOTEPA OHATHUS U CBOWCTBA, CBA3aHHbIC

C OOBIKHOBEHHOH JPOOBIO.

YuraTh 4 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPO0OH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATh CIOCOOBI
yHOpAI0YMBaHUS JPOOEH.

N3006paxkaTh OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJIAMHATHOM IIPSMON; HCIOJIb30BAaTh KOOPAUHATHYIO
PSAMYIO JJII CPAaBHEHUS IPOOEH.

D®opMyJIHPOBATH, 3ANNCHIBATH C MOMOIIBIO O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU Ipo0U; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpAIeHUsT IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEITYI0 YacTh YKCIIa U3 HEMPABWIBHOU POOH.
BoinoHATH apudmeTnyecKue 1eicTBus

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

apu(PpMETHISCKUX ESHCTBHM ISl palliOHATH3AIIAN
BBIYHCIICHUU.
BbINOJIHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BEIYUCICHUM;

npeaaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYUCICHUH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOOCH, omupasich

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

Pacno3HaBaTh NCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHUS

0 1po0sX, HPUBOAUTH IPUMeEPbI U KOHTPIPUMEDPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.

Pemath TekcTOBBIE 3a/1auH, COiepKallue IPOOHBIE JaHHbIE, U
3a/1a4M HA HAXO0XKACHUE YaCTH LEIOT0 U LEJIOTO 10 €r0 YacTH;
BBIABJIATH UX CXO/ACTBA U pas/In4usl.

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

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

Kpuruyecku oneHMBaTh MMOTYyYECHHBIA 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, HCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

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

IIpuBoauTH NpUMePbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSAMOYTOJIbHUKA

C 3aJJaHHBIMU
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: nepuMeETp TPEYroJbHUKA, TPSMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTOM OyMare KBajaparT u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JIJINHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBAApATa My TEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY», «J11000i1». Pacnmo3HaBath
VWCTUHHBIE U JIOXKHBIC BHICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH NPUMEPBI U KOHTPIIPUMEDHL.

HccaenoBath 3aBUCMMOCTD TUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBaJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOAUTH MX TLJIOIIA b, pa30UBaTh
(burypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIA/b.

Boipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€IMHHUIIAMH U3MEPEHUS TUIOIIAIH.
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHECHUS TIJIOMIAAN U
IMMCPHUMCETPA B IIPAKTHICCKHUX CUTYyaIHUAX. Pemarn 3aJjavun

n3 peaHbHOfI JKU3HHU, Ipeajgaratb 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 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaaraTb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTuyHbIe IpOOU TOUKAMHU HA KOOPJIUHATHON
MPSMOM.

BbIABJAATH CX0ICTBA ¥ PA3IMYMS TPABWI apU(PMETHIECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
JIpoOsiMU, OOBSICHSTH UX.

BoInoJHATH apudMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBITIOJHATH NPUKUAKY U OLEHKY Pe3yJbTara
BBIYMCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alMy BEIYUCIICHU.

IIpyMeHATH NPABWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTUPAsiCh Ha YUCITIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIIbIO 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 3a]1a4H, COEpKalUe IPOOHbBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBarh X0/ pEUICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [lpuBoaNTH, pa30UpaTh, OLEHNBATH
pa3JIMUHbIC PEIICHUS, 3aAMUCU PEIICHUN TEKCTOBBIX 3a/1au.
OnepupoBaTth APOOHBIMU YUCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIUsX.

Kputruiecku oneHMBaTh MTOJTYYECHHbBINA PE3YIIbTAT,
OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISL OTBET

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

Harnsnnas reomerpusi.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssmMOyTOIBHBIN
napasuiesienunes,
ky0. Pa3BépTku Kyba
U Napajuiesienunesa.
[TpakTrnueckas
pabora «Pa3BépTka
KyOay.

O06nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe NPsSIMOYTOJIbHBIN Mapaliienenumnes, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMePbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHNX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO Napajuleienunea,
KyOa.

MN300pakaTth Ky0 Ha KJIeT4YaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpIMOYTOJIBHOTO
napajuieienuneaa, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M nu300paxarh pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaThb Ky0 U napajiesienune]
u3 OyMaru v MpoYrx MaTepuagoB, 00bSCHIATH CIOCO0
MOJEJIUPOBAHUSI.
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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 TMIIOTE3Y.
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 peaibHON )KU3HU

[ToBTOpEeHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX NOHSATUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BouI4HCIsiTh 3HaUEHUS BBIPAXKEHNN, COAEPKAIINX
HaTypaJIbHbIEC YKCIia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHATH MPE0Opa30oBaHUs YHCEIL.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOIicTBAa apu(MEeTUUECKUX JEHCTBUN

JUISL palOHAIN3aluU BEIYUCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMBIX ICHCTBUHN 1
CaMOMPOBEPKY PE3YyJIbTATa BHIUMCICHUMN.

Pemiars 3agaum U3 peaibHOW KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS JUTA pelIeHns 3a1a4 U3 IPyTuX
y4eOHBIX MTPEAMETOB.

PemaTe 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCcO0BbI pELICHNS 33/1a4, BLIOUPATh pallMOHAJIbHbIN
Crocoo

OBLIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

170
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6 KJIACC
HaumenoBanue paznena |KonumdectBo OcHoBHOE OcHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIINXCS
(TemnbI) Kypca 4acoB coJIepKaHue

HatypanbHble uncia 30 Apudmernyeckue BoinosnaTs apudmerndeckne qeiicTBUS C MHOTO3HAYHBIMU
JCHUCTBHSI HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHS YUCITOBBIX
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, BBIPOKECHU, MPUMEHATH NPUEMBI IPOBEPKHU pPE3yibTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPpH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMI JeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1emuMOoCTb CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOEHUS1, 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 ITU
MOHSITUS NIPH PELICHUU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PAa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccnenoBarth ycioBus 1enuMocTy Ha 4 u 6.

HccnenoBathb, 00CyK1aTh, (POPMYJIHMPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YUCE.

HccaenoBath CBOMCTBA IEITUMOCTH CYMMBI U ITIPOU3BEICHUS
YHCEJL.

IIpuBoAUTH PMMePBHI YKCET C 33/JaHHBIMU CBOMCTBAMU,
PaCIO3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaX YUCEN, OMPOBEPraTh HEBEPHBIE YTBEPHKICHUS
C IOMOIIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4YeCKHE NPEIJI0KEHHUA

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

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, apUPMETHUECKUM CIIOCOOOM, UCTTIOJIB30BATh
repedop BCeX BO3MOXKHBIX BAPHAHTOB.

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

IIpuBoauTh, pa3douparb, OLEHUBATDH PA3JINYHBIE PEILICHNUS,
3aIMCU PELIEHUN TEKCTOBBIX 3a1a4.

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

Ha COOTBETCTBUE YCIOBUIO

Harnsignast reometpus.
[IpsiMbIe HA TIIOCKOCTH

[lepnienauKyIsipHBIE
MpsIMBIE.
[TapayutenbHbie
MpsIMBIE.
Paccrosiane mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cily4au B3aMMHOTO
PACIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATOl Oymare JiBe epeceKaroIuecs
IIPsIMBIE, [1BE NTapaJUIEIbHBIE IIPSIMBIE, CTPOUTH IPSMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJ[paTHOU CETKE

NEPIEHANKYJIAPHYIO JaHHOM.

IIpuBoaUTH NPUMeEPBI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIIEHIUKYIISIPHBIE U
napajuienbHble cTopoHbl. M300pamaTh MHOTOYTOJIbHUKH
C IMapaJuIeIbHBIMU, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHuEe MEXy ABYMS TOUYKaMH, OT TOUKU
J10 IIPSAIMOM, IIMHY ITyTH HA KBAJAPAaTHOM CETKE, B TOM YHUCIIE
UCIIOJIBb3Ysl IIM(POBBIE PECYPCHI

Jlpobu

32

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

C OOBIKHOBCHHBIMH
U JCCATUYHBIMU
TPOOSIMH.
OTtHoleHue.
JleneHue B J7aHHOM

CpaBHMBATB U YHOPSA0YUBATH JIPOOH, BHIOMPATH CIIOCO0
CpaBHEHHUS IpOOEii.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbBIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUUHBIC
JpoOu Tpu MpeoOpa30BaHUU BEIHMYUH B METPUUECKOM
CUCTEME MED.

BpinoiHATH apupmeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U ICCITHYHBIE TPOOU, BBHITIOHSTH
npeodpazoBaHusl ApoOeH, BLIOUPATH CIOCO0, MPUMEHSITh
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBisiTh OTHOIIEHHUS U IPOMOPIINH, HAXOAUTH
OTHOILIEHUE BEJIUYHH, IEJIUTh BEIUYUHY B JAHHOM
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OTHOLIEHUHU.
Macira0,
IPOIIOPIIHSL.
[TonsiTue nmponeHTa.
Brruncnenue
IPOLIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

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

OTHOUIEHUHU.
Haxoauth 3kcCnIepuMeHTAJILHBIM ITYTEM OTHOIIECHUE JTUHbI
OKPYXHOCTH K €€ IHuaMeTpy.

HNutepnpernpoBarh MacmTad Kak OTHOILICHUE BETUYHH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

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

Pemars 3aga4um Ha 4acTH, NPOLEHTHI, IPOIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJTMUUHbI
o e€ ApoOu (TIPoLeHTY), IpoOu (MIPOIIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbBIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

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

OTIpENICNIATh HAanOOJIbIIIEE U HAUMEHBIIIEE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsnnas reometpus.
Cummerpust

OceBas cumMmeTpus.
LenTpanbHas
CUMMETpPHUSL.

Pacno3naBaTth Ha yepTexax U U300PAKEHUAX, H300PaAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(O0Tpe30K, TOMaHYI0, TPEYTOJbHUK, IPSIMOYTOJIbHHUK,
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[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHUS.
Cummerpus

B IIPOCTPAHCTBE

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

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MHPE.
MopenupoBarthb u3 6ymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIMH, UCTIONB3YS CBOMCTBO CUMMETPHUH, B TOM
YHCIIE ¢ TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUYEHHBIX 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
HEU3BECTHOTO

Hcnoan3oBaTrh OYKBbI 17151 0003HAYEHUS YUCEIN, TTPU 3aITUCU
MaTEeMaTHUYECKUX YTBEP)KIIEHUH, COCTaBISITh OYKBEHHBIE
BBIPQKEHHUS 110 YCIOBHIO 3aJ]a4H.

HccnenoBaTh HECIOKHBIE UNCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3alHCH.

BbruncasTh 4nciaoBoe 3HaueHne OYKBEHHOTO BbIPayKEHUS
MIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIbI: IEPUMETPA U TUIOIIAIN
NPSIMOYTOJIBHHUKA, KBapaTa; JUIMHBI OKPYKHOCTH, TUIOLIAAH
KpYTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM PopMyJiaM.
CocTraBiasiTh (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOJUTENLHOCTD, BpeMsl, 00BEM
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KOMITOHEHTA. paOoThI; BBIOJIHATH BBIYUCIICHUS IO 3TUM (QopMyJiaM.
®opMy bl Haxoauth HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsnaas reomerpus. 14 YeTpIpEXyTOJIbHUK, N300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM OymMare
@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.

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

O MPSIMOYTOJIbHUKE, KBaJpaTe, PACO3HABATH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHKCJI€ B MHOTOYT'OJIbBHUKE, CPABHMBAThH YTJIbI;
Pacno3HaBaTh OCTPbIE, PSAMbIE, TYIIbIE, Pa3BEPHYTHIC YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJbHbBIN, IPSIMO-
YTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJbHUKH.

BpIuucasiTh IepUMETp MHOTOYTOJIbHUKA, MIOIIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSIMOYTOIbHUKH,
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paborta «ITnomans Ha paBHbIC (DUTYPBHI, UCIIOIH30BATH METPUUECKUE €ITUHULIBI
Kpyra» WU3MEPEHUS JITTUHBI U TUIOIAIH.

HNcnonb30BaTh NpUOJIMKEHHOE M3MEPEHUE JTNH 1
TIoIIaeH Ha KileTyaTo Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, TUIOIIAAN Kpyra

[lonoxurenbHbIE U 40 [esnbre uncna. IIpuBoaAUTH NPUMeEPHI HCTIOJIB30BAHUS B PEAILHON 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 CPABHEHYS, YIIOPALOYUBATH LICJIbIE
ITonoxxurenbHbIE U YUCia; HAXOAUTh MOAYJIb YNCIIA.
OTPULIATENBHBIE D®opMyaHPOBATH NPABUJIA BBIYUCIICHUS C IIOJIOKATEIBHBIMU
yucia. CpaBHEHHE Y OTPULATEIILHBIMYA YUCJIaMU, HAXOAUTh 3HAYECHUA
IIOJIOYKUATEIIBHBIX U YUCJIOBBIX BBIPAXKEHUM, COEPKALIUX IEUCTBUA
OTpHUHATCIbHBIX C MOJIOKUTEJIbHBIMHU M OTPUIATCIIbHBIMHU YHCJIAMM.
YUCell. IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS
Apudmernyeckue JUTsl IpeoOpa3oBaHusi CYMM U POU3BEICHUN
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,
abcuucca 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 HAa KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI IO 3aJJaHHBIM KOOpAMHATAM, HAXOAUTH
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJbHON KU3HU

MPEICTABJICHHBIC

B TaOIUIaX U

Ha uarpaMmmax
Harnsnnas reometpus. [IpstMOyTOJIBHBIM Pacno3HaBaTth Ha yepTe)kax, pUCYHKaxX, ONMMUCHIBATH
@urypsl B IPOCTPAHCTBE napasieenumne, MUpaAMUY, TPU3MY, [IUIUH]IP, KOHYC, I1ap, H300pasaThb UX

KyO, mpu3ma,
nUpaMua, KOHyC,
WIMHJP, I1ap U
cthepa.
N3o006paxenue

OT PyKH, MOJIeJINPOBATH U3 OyMar, riacTUiInHa, MTPOBOJIOKU
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeronuXx (OpMbI Ha3BaHHBIX Tell.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpLIMHA, peOpO, ITpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

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

N3yuaTh, ucnoib3ys SKCIEPUMEHT, Ha0JI0/IeHUEe, U3MEpPEHNE,
MOJICIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HAa3BaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3IHYUsL: MKy MUPAMUJION U IPU3MOI; MEXTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKH Mapajienenumneaa, Kyoa, mnpu3Msl,
MUPaMHUJIBI, KOHYCA, IIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBaTh MoJeJIU TPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA MoJeJIsIX: JJIUHBI pEOEp MHOTOIPAHHHUKOB,
JaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJIBHOTO
napajuiesenuneaa.

BorunciasaTs no gpopmysaMm: 00bEM NPIMOYTOABHOTO
napajuienenuneaa, Kyoa; ucroyib30BaTh SANHUITBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napauIeNIenuIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs

20

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

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
HaTypaJbHBIE, LIEJIbIE, [I0JIOKUTEIBHBIE U OTPULIATEIbHBIE
4ucia, OOBIKHOBEHHbBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHUs YUCEI U BBIPAXKECHU.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITH CBOIiCcTBAa apu(METUUECKHUX JCHCTBUN

JUISL palMOHAIN3alU BEIYUCIIEHUN.
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PemaTp 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIlIeHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

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

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUU U
CaMOINPOBEPKY pe3yJIbTaTa BEIYMCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

37




denepanbHas pabovas mporpamma | Matemartuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

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

INOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBISETCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 0O0pa30BaHMS:
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 TPOUCXOXKIACHUU M CYIIHOCTH aire0pamyeckux aOCTpakiuid, coco0e OTpa)KeHUs
MaTeMaTHYECKOW HAyKOW SIBIICHHMM M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOro MOJCIMPOBAHUS B HAYYHOM TO3HAHWM U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAyeCTB MBIIUICHUSI, HEOOXOJAUMBIX
TSl aJlaliTallid B COBpEMEHHOM Iu(poBoM oOiiiecTBe. M3yueHue anreOpsl 0oecreurnBaeT
pa3BUTHE YyMEHHUsA HaOII0JaTh, CpaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyJHMpoBaTh yTBepxkaAcHUA. OcCBOeHHE Kypca aireOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOyYalolUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXIeHUsA, OO0O0OIICHWE U KOHKPETHU3AIHUIO,
abcTparupoBanue 1 ananoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOMINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1a4 SBJSETCS peau3aluen 1eaTeIbHOCTHOTO MIPUHIUIIA 00yUeHHUS.

B crpyktrype mporpammbl yueOHOro Kypca «Amiredpa» ajis OCHOBHOI'O OOIIETo
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Hucna v BEIYUCICHUSY, « ANTeOpanyecKue BhIpaXXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnmas U3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUM PpPa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJECUCTBYS 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» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYeCKOro OOpa30BaHUS W CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHBEPCAJIBLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « AnreOpay sIBIseTCs
€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 TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre MoHATHS O 4YHCIE€ HAa YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUsl CBSA3aHO
C paMOHAILHBIMU U HPPAIMOHAIBHBIMU YWCIaMH, (OPMHUPOBAHUEM IPEICTABICHUN
O JEWCTBUTEILHOM YHCIIC. 3aBEPIICHHUE OCBOCHHSI YHUCIOBOM JIMHUU OTHECEHO
K cpeiHeMy 0011eMy 00pa30BaHUIO.
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ConepxaHue ABYX anreOpandyeckux JTUHUN — «AnreOpandecKkue BBIPRKCHUS» U
«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 MOJeIIed, OMMCaHus MPOIIECCOB U SIBJICHUN peaibHOTO Mupa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aJTOPUTMUUYECKOTO MBIITUICHHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, JIJIsl OCBOCHHMSI Kypca HH(POPMATHKH, U OBJIaJICHHE HABbIKAMU
JNeNyKTUBHBIX paccyxnaeHuid. I[IpeoOpazoBaHme CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanve (QyHKIMOHANbHO-TpaQUUECKOW JMHUM HAleJIEHO Ha IMOJIy4eHHE
OOy4JaromMMHUCS 3HAaHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIenu
JUISL OTIICAaHMUS U WCCIICIOBAHMS Pa3HOOOPAa3HBIX MPOIIECCOB W SIBJICHUN B MPHUPOJE U
obmiectBe. M3ydyeHne marepuasia cmocoOCTBYET Pa3BUTHIO y OOyYaOIIUXCS YMEHMS
UCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (POPMUPOBAHUE MPEICTABICHUNA O POJIU
MaTE€MaTHUKHU B Pa3BUTUU LIUBWIA3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpBIA BKJIIOYAET CJEAYIOUIME OCHOBHBIE pasfensl conaepkanus: «Yucina wu
BBIUUCIICHUS, «AJreOpandecKkue BBHIPAKEHUSN», «YPABHEHUS U HEPABEHCTBAY,
«DYyHKIIUW.

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

COIAEPKAHUE OBYUEHUA

7 KIIACC
Yucia u BbIYUCICHUS

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

Crenenb C HaTypaJdbHbIM TIOKa3zaTeleM: OIpejesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMPEACJICHMS, 3amuch OoJbliux uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JpoOM W ApoOW B BHUIEC MPOIEHTOB. TpyM OCHOBHBIC 3aJaud Ha
MIPOLIEHTHI, PELICHHE 3374 U3 PEaJbHON MMPAKTUKH.

[IprMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIU HATypaJIbHBIX
quced.

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

[lepeMeHHbIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C TMepeMeHHOou. JlomycTumele
3HaueHusd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXK]Y BEJIMYMHAMU B BHJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXJIECTBEHHO paBHBIC BBIPAKEHUS, MPaBUIIa MIPEoOPa30BaHUS CYMM U MPOU3BEACHUIH,
IpaBuiia PacKpPhITUS CKOOOK M MPUBEICHUS MMOJJOOHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnowiensl ¥ MHorousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHHUE MHOTOYJIEHOB. DOPMYIIbI COKPAIIEHHOTO YMHOXKEHUSA: KBaJpaT CyMMBbI U
KBaJparT paszHocTu. DopMyia pa3HOCTH KBajparoB. PasznoxkeHne MHOIOYJIEHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPAaBeHCTBA

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

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUMM. (COCTaBICHHE YpPAaBHEHHWW IO YCIIOBHUIO 3aJa4M.
Pemienre TEKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs NEpEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JIMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. PellleHne cucteM ypaBHEHH clocoOoM
MOACTAaHOBKH. [[pMeps! pemennst TEKCTOBBIX 3aJ1a4 C IOMOILBIO 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 KoOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynkuumii. Jluneitnas yukius, e€ rpadux. ['paduk bynkuuun y = |x|. I'paduyeckoe
pelIeHUE JUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KJIACC
Yuciia v BHIYUCICHUS

KBagpatublii kopens u3 uucina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoiHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAKCHUN U BBIUMCICHHSIM.
JleHCTBUTENbHBIC YHCIIA.

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

AnredOpanveckue BbIPasKeHUsA
KBagpaTHblii TpEXuiieH, pasioXKeHHe KBaJPAaTHOTO TPEXUIeHA HAa MHOMKHUTEIH.
Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoii npodu. CioxeHue,
BBIUMTAHUE, YMHOXKCHHE, JISJICHUE alreOpandecKux qpooeii. PanimonanbHbIe BEIpaKEHUS
U UX NpeoOpa3oBaHUeE.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBajgpaTHOro ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocrenime
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.
PaBHOCHIIBHOCTDh HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NTepeMeHHOU. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM.

DOyHKIUU

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

I'padux dynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps! rpagukon
GyHKIHNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

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

9 KJIACC
Yuciaa u BbIYMCICHUSA

PanmonanpHbie 4uciia, UppalMoHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIAa KaK
OCCKOHEUHbIE JeCATUYHbIC JpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qyucel, apupMeTHIeCKue JNEUCTBHS
C ICHUCTBUTEIIBHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYKAIOIIETO  MHpa,  JUIUTEIBHOCTH  MPOIECCOB
B OKPY’KAIOIIEM 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
CTEIIEHEH Pa3/I0’)KEHUEM HAa MHOXKUTEIIU.

Pemenune npoOHO-pallMOHANBHBIX YypaBHEHMM. PemeHue TEKCTOBBIX 3aaay
anreOpanvdeckKuM METOI0M.

VYpaBHeHHe C JByMsl TMEpEeMEHHbIMU H ero rpaduk. Pemenue cucreM nByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Penenue cucteM 1ByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOil crtemeHu. ['paduueckas MHTEpHpeTanus
CHUCTEMBbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pelienrie TeKCTOBBIX 3aj1a4 ajaredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

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

DOyHKUIMHA
KBaapatuunas pynkuus, e€ rpadguk u cBoiictsa. [lapabona, KoopuHATHI BEPIIHHBI
napadoJibl, OCh CHMMETPHUH NapadoJIbI.

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

YucaoBble N0C1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE YHCIIOBOWM  MOCIEAOBATEIBHOCTH. 3aJaHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM (hopmyJioit u popMysIol N-TO YJIeHa.

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

N3o0pakeHre 4wieHOB apu(hMETUUECKON U T€OMETPUUECKON MPOTrPECCHl TOUKaMHU
HAa KOOPJIWHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUAIbHBIN pocT. CIOXKHBIC
MPOLICHTBHI.

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 YU CJIAMHU.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, MPUMEHITh Pa3HOOOpa3HbIe CIIOCOOBI
¥ PUEMBI BBIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COMNEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC JPOOH.

[Tepexoauts oT omHOW (OPMBI 3amUCH YUCeN K Apyrod (TIpeoOpa3oBBIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JICCITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHATIBHBIE YHCIIA.

OKpyIJIsITh YuCna.

BpINOMHATE NPUKMIAKY M OLEHKY pe3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YHCJIOBBIX BBIPAXKCHUU. DBBITONHATH JEUCTBHS CO CTENEHSMH C HAaTypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATh NPU3HAKKA [IEIIMMOCTH, PAa3J0KEHHE HAa MHOMKHUTEIM HATYpPaAIbHBIX
quced.
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Pemath npakTHKO-OpUCHTHPOBAHHBIEC 33129, CBI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJMYHH, IPOICHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ Y4ETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
00BEKTOB.

AnredOpanveckue BbIPasKeHUsA

Hcnonb3oBaTh anreOpandyeckyro TEPMHHOJOTHUIO M CHUMBOJHKY, NPUMEHSITh €&
B IIPOIIECCE OCBOEHUSI YUEOHOT0 MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKCHUN TMPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoInonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH HPUBEACHUEM
MOI0OHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHATE YMHOXKEHHE OJHOYIIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSTH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pa3I0KEHUE MHOTOYICHOB HA MHOKHUTEIH C IIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNINHUPOBKH CIIAaraéMbIX, NOpUMEHEHUS (HOpMy
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHUS Ppa3IMYHBbIX 3a/1a4
Y3 MaT€MaTUKU, CMEXKHBIX IPEAMETOB, U3 PEAIBHOM MTPAKTUKHU.

Hcnonbp30BaTh  CBOMCTBA  CTENEHEM C  HATYpaJbHBIMU  ITOKA3aTEISIMU
JUTSI IPeoOpa3oBaHUs BEIPKECHUIM.

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, SABISIOIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C IBYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C ABYMS
NEePEMEHHBIMHU, MOJIb3YSACh IPAPUKOM, MPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU, B TOM UHCIIE
rpadudecku.

CocTaBnsaTh U pelmaTh JUHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUU
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKUMHA

N300paxaTh Ha KOOPAMHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBajbl, 3alMCbIBaTh YHUCJIOBbIE IPOMEXKYTKU
Ha anreOpanyecKkoM sI3bIKE.

OTmeuaTh B KOOPAMHATHON MJIIOCKOCTH TOYKHU O 33JaHHBIM KOOP/AMHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHKumid. CTpouth rpaduk QyHKIHMH Y = |x|.
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OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMH W3BECTHBIEC 3aBUCUMOCTU MEXIY BEIUYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue pyHKIMN 110 3HAYEHUIO €€ apTyMEeHTa.

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

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

Yucaa v BbIYUCTICHUS

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOYKECTBE JCUCTBUTEIIBHBIX YHCEI
JUIs. CPABHEHUS, OKPYIJICHHS W BBIUYMCICHUM, M300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YS IMPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, MCIIOIB3Ys CBOMCTBA
KOpHEH.

Ncnonb3oBaTh 3amucu OOJBIIUX U MAJIbIX YUCEN C TIOMOIIBIO IECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BbIPaKeHHS

[IpuMeHATh MOHATUE CTENEHU C LEIbIM MTOKa3aTEeNEM, BBITOJIHTH PEe0Opa30BaHUs
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.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUN [UIsl PEIICHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

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

[IpoBoauTe MpPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHni (ycTaHaBIMBaTh, HWMEET JIU
yYpaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[lepexoauTh OT cIOBECHON (OPMYIUPOBKHU 3a/layu K €€ anredpandeckor MOJIENH
C IIOMOLIBIO COCTABJICHWS YPaBHEHMsS WM CUCTEMBl YPaBHEHMM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a44 MOJy4YEHHBIN PE3yJbTaT.

IIprMeHATE CBOWCTBA YUCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, peLlaTh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTFOCTPALIIO0 MHOXKECTBA PELLIEHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUU

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

CtpouTts rpaduku 31eMeHTapHbIX QYHKIUI BUA:

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

1o e€ rpauky.

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

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIIOUUBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breinonuars apudmernueckue NEUCTBUS € pallMOHAIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE NPHUEMBI, BBINOJHATH BBIUMCIEHUS C WPPALUOHATBHBIMA
YHUCJIaMH.

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

OKpyryiiTh  JI€UCTBUTEIbHBIC 4YHUCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIUHCIICHUI, OLICHKY YMCIIOBBIX BBIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

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

Pemars cucteMpl IByX JTMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CHCTEMBI
JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEUHBIM.

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

[IpoBoauTe mpocTENINE UCCIENOBAaHNs YPABHEHUNW U CUCTEM YPAaBHEHUH, B TOM
yycie ¢ NpUMEHEHHEM TrpadUuyecKuX NpeacTaBlieHui (yCTaHaBIMBATh, HMEET JIU
yYpaBHEHUE WJIA CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

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

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IIPSIMOM, 3aIIMCHIBaTh PELICHUE C IIOMOILIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3IMYHbBIX 3aa4.

DyHKIUU
PacrioznaBaTte (QyHKIMM W3y4eHHBIX BHIOB. Iloka3piBaTh CXeMaTHUECKU
pacmojioXeHue Ha KOOPAMHATHOM IUJIOCKOCTH TpadukoB (yHKUIUN Buma: y = KX,

y= #x+b, y= f, y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctn

X
OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Crpouth W u300pakaTh CXEMAaTUYECKH TpauKu KBaJpaTUYHBIX (DYHKIUH,
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()METHUECKYIO U TEOMETPHUYCCKYIO MPOTPECCHH TPU Pa3HbIX
crioco0ax 3aaHusl.

BBINOIHATE BEIYUCIICHUS C UCIIOIb30BaHKEeM (HOPMYIT N-To YicHa apru(pMETHUCSCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CYMMBI IIEPBHIX N UJICHOB.

M300pakaTh YWICHBI OCIEAOBATCIIBHOCTH TOUKAMH Ha KOOPIUHATHOM INTOCKOCTH.

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 OcHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIIUXCs
(TembI) Kypca 4acoB COZIEpKaHUE
Yucna 1 BBIYUCIICHUS. 25 [lonsaTne CucreMaTu3upoBaTh U 000ramiaTh 3HAHUS
PannoHaneHbIe yncia paloHaNbHOIO YUCHIA. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOPa30BHIBAS
NENUCTBHUSA IpU HEOOXOJUMOCTHU AECSITUUHBIE JPOOU 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 BLIPAKEHUI],
coJiepKammx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO 1POOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECATUYHOU, IPUBOIUTH
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUS HA YMHOKEHUE U
JIETICHUE IECATUYHBIX pOo0el K JEeHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBOoAUTH YKCI0BbIEe U OYKBEHHbIE IPUMeEPBI CTEICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBaHMS CTENEHU U MOKa3aTessl CTENeH!, HAXOAUTh
3Ha4YeHUs cTerneHei puaa a" (a — mo00e parMoHaIbHOE
YUCJI0, 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.

IPONOPLUUOHAIBHOCTH | [IpuMeHsITh IPU3HAKU ACIIMMOCTH, Pa3JIOKEHUS Ha
MHOHUTEN HAaTypalbHbIX YHCEIL.

Pemats 3a1a4u Ha 4YaCTH, IPOLICHTHI, TPOTOPIINH,

Ha HaXOXkJIeHHE poOu (MPOIEHTa) OT BETUYUHBI U
BEJIMYMHEI 10 €€ ApoOu (IIPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYHUHA OT JIPYTOM.
IIpuBoaAUTH, pa30UPaTh, OLIEHUBATH PA3JIMYHBIE PEILICHMUSI,
3alMCH PEUICHUN TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh 1 00BbSICHATH, OIUPASICh HA ONPEACIICHUS,
PSIMO TIPOTIOPLIMOHATIBHBIEC U 0OPATHO MPOMOPIIMOHATBHBIC
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEHN U3 peaqbHOr0 MUPA, U3 APYTUX YUEOHBIX
PEAMETOB.

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

IPOIIOPLIMH

AnreOpanyeckue 27 bykBeHHbIE Ogaagerb airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,

BBIPAKEHUS BBIPAKEHHUS. NPUMEHATH €€ B MPOIecCe OCBOCHUS yueOHOro MaTepHara.
IIepemenHbIE. HaxoauTs 3HaueHnss OYKBEHHBIX BBIPAKCHUM MTPU 3aJaHHBIX
Honyctumble 3HaUYEHUSIX OYKB; BBITIOJIHATH BBIYUCIEHUS IO (hOpMYyJIaM.
3HAYEHHUS BbInoHATH peoOpa3oBaHust LEIO0r0 BbIPAKEHUS
MEPEMEHHBIX. B MHOTOWIEH MPUBEIECHUEM MTOO0OHBIX CIaracMbIX,
DopMyIbL. pPacKpbITHEM CKOOOK. BBHINOIHATH yMHOXEHHE OTHOYICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PaCKpBITHE CKOOOK U
pUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

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

Ha MHOTOWIEH U MHOTOWJIEHA HA MHOTOYJIEH, IPUMEHSATh
(dbopMyIbl KBaZpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBJIATH Pa3I0KEHNE MHOTOWIEHOB HA MHOYKUTENIN
MyTEM BBIHECEHHUS 32 CKOOKU OOIIETO MHOXKHUTEIIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, popmMys
COKpAILIEHHOTO YMHOXKEHHUS.

IIpumensiTh npeoOpa3oBaHNe MHOTOYJICHOB ISl PEIICHUS
Pa3IMYHBIX 3324 U3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB,
U3 peaJbHOM MPAKTUKH.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MATEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHUs
ypaBHEHUH,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JIuneliHoe ypaBHEHME

Pemiare nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPAaBUJIA [IEPEX01A OT UCXOAHOTO YPAaBHEHHUS

K PaBHOCHJIIBHOMY €My OoJee rpoctoro suja. Ilposepsrs,
SABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoadupaTs npuMepsbI ap YUCEN, SABIIIOIMINXCS PELICHUEM
JIMHEWHOTI'0 YPaBHEHUs C IBYMs IIEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.
JIuHerHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMs
MIEPEMEHHBIMU

CTponTh B KOOPAUHATHOM MJIOCKOCTH rpadvK JIMHEWHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSCh FPAPUKOM,
NPUBOAMTH IPUMEPbI PENICHUST YPABHEHUSL.

HaxoauThb pelnieHue CUCTEMBbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMHU.

CocTaBisTh U peliaTh YpaBHEHUE UK CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATh

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
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.

HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPIMHATAM, JTy4YH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPanyeCcKOM 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 MPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHATHE QYHKIIMH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiHy0 QyHkimo Y = Kkx + Db,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKINH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 durmreHToB K u b.

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

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCaX U SIBICHUAX

[TocTpoenue rpaduka
JMHEHUHON (YHKIUH.
['padux byHKIIMN
y=|x|
[ToBTOpeHue u 0000LIIEHNE 6 [ToBTOpEHNKE Bei0upaTh, IPUMEHATH OLEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUil BEIPAXKEHHUI,
1 METOJIOB Kypca pElIeHUs] ypaBHEHUH.
7 kyacca, 00o01IeHne OcyumecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBHI U
3HaHUU CaMOMPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
PemaTh 3agaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA [T PEIICHU 3a/1a4 U3 APYTHX
MPEMETOB.
PemaTes TeKCTOBBIC 32/1a4H, CPABHUBATH, BEIOUPAThH
CIoCOo0bI pEIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BU/IBI IEATEIBHOCTH 00YyYarOIIMUXCs
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyTHPOBATH ONpeeeHUue KBaIPaTHOTO KOPHS

KBaapatHbie KopHU

n3 uncia. [lonsTue
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 yKcia, apuhMeTUYECKOro KBaApaTHOTO KOPHSI.
IIpumMeHsTH ONEepaIo U3BJICUYCHHS KBAIPATHOTO KOPHS
U3 YUCJIa, UCMOJIb3YH [P HEOOXOIUMOCTU KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHBATh U YIOPSAI0YMBATH PAIMOHAIBHBIE U
VppalMOHAIBHBIC YUCIIA, 3alIMCAHHBIE C IOMOILIBIO
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 BBIPAKECHUI, COJEpKAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3nUeCKuX GopMyI.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHNM, COJICPKAIUX
KBaJIpaTHbIE KOPHU, UCTIOIB3YS MTPU HEOOXOUMOCTH
KQJIBbKYJIATOP.
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Hcnoan3oBarh B X0Ac pCIICHHUA 3aaa4 3JICMCHTAPHBIC
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 ONpeieIeHUe CTETICHU C LIeJIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. IIOKA3aTEIIEM.
[10Ka3aTeIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCch OONBIIMX 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 BBIpAXKEHUS pa3MEPOB 0OBEKTOB, JIIUTEIHLHOCTH
YaCTHUIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
00OBEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTENIEHU
JUIATEIIBHOCTD C LEJIBIM T0KA3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIsl TPeoOpa3oBaHus
B OKPY’KaIOIIEM MHUPE. | BBIPAXKEHUH, CONEPIKALLUX CTEIIEHU C LIEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHJE (YMHOXEHUE, JIeJICHUEe, BO3BEICHNE
B CTEIICHb)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs. KBasipaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 Pa3I0KEHUsI HA MHOKUTEIIH.
TPEXUIEH Paznoxenune PackiaabiBaTh HAa MHOKUTEH KBAJAPATHBINA TPEXUIEH
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. Haxogurp
o0JacTh onpeAesieHUs palliOHAILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYHMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJIATOpPA.
DopMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHATHb €ro [l IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
[IpuMeHnsaTh npeoOpa3oBaHUsl BRIPAKEHUHN JJI PEIICHUS
3ana4d. BeipamxaTh nepemennsle u3 Gpopmyn (pusndeckux,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaIUN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

KBazgpaTHbie ypaBHEHUS ypaBHeHue. Hermonnoe | 3amuchiBaTh (pOpMyJs1y KOpHEW KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBaipaTHbIe YPABHEHUS — TIOJIHBIC U HEIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocrTeilue NCcJaeI0BAHUA KBaAPATHBIX
KOpPHEHN KBaJIPaTHOTO YPaBHEHHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHMs, CBOAAIIMECS 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 -
[Ipocreiimie 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 Mo MyTEM COCTaBIICHUS YpaBHEHMUS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpaBHEHUI pe3ybTar.

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

Cucrembl ypaBHEHUI

C AByMs
MepEMEHHBIMH, €TO
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B LICJIBIX YHCJIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

IIEPEMEHHBIMH.

CtpouTth rpadyiky TMHEHHBIX YPABHEHUM, B TOM YHCIIE
HUCI0J1b3YH UM(POBHIE pecypcChl.

Pasimyarh napajuiesbHbIe U IEPECEKAIOIINECS ITPAMbBIE
110 UX YPAaBHEHUSIM.

Pemates cucteMsl ABYX JMHEUHBIX YPABHEHUU C IBYyMs

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

Pemiatb npocTeMIIME CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBJIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHUS C IByMS IEPEMEHHBIMHU M CUCTEM YPaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 321a4M AJITeOPanyeCKUM CIIOCOO0OM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTpa

12

Yucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepagencTBo ¢ ogHoM
MIEPEMEHHOM.
JIuHnenHbIe
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

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

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3a1a4.
PemiaTe nMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHNEe CUCTEMBI HEPABEHCTB Ha YUCIIOBOU NPSIMOU
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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 TEPMHHOJIOTHIO U
CHUMBOJIHKY.

BoruucasaTs 3Havenuss GyHKINMA, 3aJaHHBIX HopMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJISATOD);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.

CrpouTh no ToukaM rpagpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpau4ecKoro nmpeacTaBICHUusI.

Hcnoan3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHMBOJIHMKY.

HccaenoBath npuMepsl IpauKoB, OTPAKAIOMIUX PeATbHBIC
nporiecchl U siBfieHus. [IpuBoAMTH MpUMepPBI ITPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.

HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI

JUTs TOCTpOeHUsI TpaMKOB (DYHKITHI ¥ U3yUEHUS UX CBOWCTB

OyHKIMH.
Uwucnosbie pyHKINH

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumepsl rpadukoB

HaxoauTs ¢ noMmombio rpaduka QyHKIIMN 3HaYCHUE OTHOM
Y3 paCCMATPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOM.
B HecnmoxHBIX ciydasx BbIpaKkaTh GoOpmMyJi0i 3aBUCUMOCTD
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byHKINH, MEXK/ly BETMYUHAMMU.
OTPaXKAOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHON BEJINYUHBI
peanbHbIE POLECCHI. B 3aBUCHUMOCTH OT U3MEHEHHUS APYTOil.
OyHKIWH, Pacno3naBath Buabl n3ydaembix GyHkmnuid. [loka3biBaTh
ONMCBIBAIOIIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTU
IPSIMYO U 00paTHYo rpadukoB QyHkimii Buga: Yy = X3,y = X3,y =vVx,y = |x|.
IIPpONOPIHOHAIBHBIC HUcnoab3oBaTh PyHKIHOHAJIBHO-TPaUYeCKHue
3aBUCUMOCTH, UX NpeACTABJICHUS JJIS PEIICHHS U UCCIIEIOBAHUS YPABHEHUN U
rpaduKu. CUCTEM ypaBHEHUH.
I'padux dpynxumm IpuMensaTs nngpoBbIe pecypehbl 1 TOCTPOCHUS
y =X rpaduKoB QyHKINH
OyHKIUN
y =x%y =%,
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, TPeoOpa3oBaHUI BRIPAKEHUH, PEIIICHUS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITNOJIHIEMbIX JICHCTBUN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHH, MPE0Opa30BaAHHUI,
IIOCTPOCHUM.

Pemarsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTEeMaTUYECKHUE 3HAHMS JIJISl PeLIEHU 3a/1a4 U3 IPYTHUX
IPEIMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIoco0bI pelIeHNs 3a/1a4U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102

59




denepanbHas paboyvas mporpamma | Matemaruka. 5—9 kiaccbl (0a30BbIl ypOBEHB)

9 KUIACC
HanmenoBanue paznena  |[KonmuecTBo OcHOBHOE OCHOBHBIE BUJIBI IEATELHOCTH 00YUYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

Uucna u BBIYUCIIEHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIa UppaLMOHAIbHBIE HATypaJIbHBIX YUCEN IO MHOKECTBA ACHCTBUTEIIBHBIX YU CEN.
YuCia, KOHEYHBIE U O3HAKOMHUTBCS C BOZMOXXHOCTBIO IIPEICTABIICHHUS
OEeCKOHEUYHbIE JEHCTBUTENBHOIO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CITHYHbIE TPUOIKEHUS
MHO0XeCTBO palMOHAIBHBIX U UPPAILIUOHATIBHBIX YUCEN.
JNEUCTBUTEIBHBIX HN300paxaTh ACHCTBUTEIIBHBIE YN CIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSMOM.
NEUCTBUTEbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak JNEWCTBUTEIbHBIE YHCIA.
OEeCKOHEUHbIE BbInoJIHATH, cOueTast yCTHbIC U MUChbMEHHBIE TTPUEMBI,
JECSTUUHBIE TPOOH. apudmMeTnyecKue AeiiCTBUSA C PAlMOHAIBHBIMU YUCIIAMH;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeNIIMU U
COOTBETCTBHE MEXY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUMN.
MHO>KECTBOM Iosy4uTs npeacTraBjieHHe O 3HAUUMOCTH
NEeUCTBUTEIBHBIX JEUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU AeSTENbHOCTH
YUCENT U MHOXKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH M J1€JIaTh BBIBOJAbI O TOYHOCTHU
PSIMOM. IPUOITNKEHUS TEUCTBUTEIHHOTO YHCIIA TIPH PEIICHUH
CpaBHeHue 3a1ad4.
JIEHCTBUTENLHBIX uce, | OKPYrasiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATH
apupMeTuIecKue NPUKWAKY pe3yJbTaTa BEIYMCICHUHN, OlEeHKY 3HaYE€HUN
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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 MaTEMaTUKA

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
MIEPEMEHHOU

14

JIuHenHoe ypaBHEHHE.
Pemenue ypaBHeHuni,
CBOJAILUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJAILUXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUM TPETHEU

Y YETBEPTOU CTENCHEN

OcBauBathb, 3alIOMUHATH U IPUMEHATH IrPauuecKue
MEeTO/AbI IIPU PEIICHUN YPaBHEHUN, HEPABEHCTB U UX
CHUCTEM.

Pacno3naBarh 11ebie U IpOOHBIE YPABHEHMUS.

PemiaTs JiMHeHHbIE M KBAJAPaTHbIC YPABHECHHUS,
ypaBHEHUS, CBOISIIMECS K HUM, TIPOCTEHIIIIE TPOOHO-
palMOHAJIbHBIC YPABHEHUS.

IIpensiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyK1aTh UX U PelIaTh TEKCTOBBIE 33/1a4u
pa3HBIMU CIIOCOOaMHU.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTHUI 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
YPaBHEHUI, 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 JIsl pellleHusl U UCCJIeIOBAHUS YPABHEHUI
Y CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpandeckuM CrocoOoM: NmepexoauTh OT CIIOBECHOU
(GbOopMYJIMPOBKH YCIIOBHS 3aJ]a4U K alreOpandeckoi MoJieau
MyTEM COCTABJICHHS] CUCTEMbI YPAaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yibTar.

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

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipeo0pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIuneiinbie J1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacniozHaBaTh JTMHEHHbIEC 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 MPSMOW, 3ANIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBangpaTtHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemarb KBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduyeckue npeacTaBIeHuUs.
I'padnueckas OcBauBath U IPUMEHATH HEPABEHCTBA IIPU PEILICHUH
WHTEpIIpETALINS Pa3IMYHBIX 337124, B TOM YUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEpPEMEHHBIMU
OyHKINHN 16 KBagpatnunas Pacno3naBaTh BUAbI U3yYaeMbIX (DYHKIIMIA;

bynkuus, e€ rpagux u
cBoiictBa. [1apabomna,
KOOPAMHATHI BEPIIUHBI
napaboJbl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIUHATHOM IIOCKOCTH rpaduKoB

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

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

_k
y I

X

y = X21
y = %,
y = Vx,
y = |x|

y = X3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHI
K03((PUIIMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaJpaTndHyI0 QyHKIHIO 11O GOopMyIIe.
IIpuBoAUTHL MPUMeEPBI KBaJAPATUYHBIX 3aBUCUMOCTEM
U3 peaIbHON KU3HH, (PU3UKH, TEOMETPHH.

BoIsaiBasITH 1 0000111aTH OCOOCHHOCTH I'paduKa
KBaJIpaTUYHOU QPyHKIUU Y = ax? + bx+ c.

CTpouTs M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIMH, 3aJaHHBIX (OpMyJIaMu BUIa
y=ax’, y=ax’+q,y=a(x +p)?y=ax’+bx+c.
AHAJIM3UPOBATH M MPUMEHSITh CBOMCTBA N3YUECHHBIX
GyHKIHN 1S KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIBIO
U(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
MOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmyoi u

dbopmyI10ii N-TO YiIeHa.

Apubdmernueckas u
reoMeTpudecKas
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apudMeTHYECKON U
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHATH WHJCKCHBIC 0003HAYCHUS,
CTPOMTH peueBble BbICKA3BIBAHUS C UCTIOJIB30BaHUEM
TEPMHUHOJIOTHH, CBI3aHHOMW C TIOHITHEM
MIOCIIEI0BATEIHHOCTH.

AHaau3zupoBaTh GopMyIry N-ro 4ieHa
MOCIIEI0BATEIHLHOCTH UITH PEKYPPEHTHYIO (hOpMYITy

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

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT

IMoCJaCcaA0BAaTCIbHOCTH, €CJIM BBINMMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBathb apupmMeTHUeCcKyr0 U reOMETPUUYECKYIO
IIPOTPECCHUH MPH PA3HBIX CIIOCO0AX 33 aHUSI.
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MPOrPECCUM, CYMMBI
MIEPBBIX N YJIEHOB.
N300paxkeHue 4ieHOB
apupMeTHIeCcKoi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPANMHATHOMN
TTIOCKOCTH.
JInHeWHbIN U
AKCMOHEHIINATbHBIN
pOCT.

CI1oXHbIE NPOLIEHTHI

Pemartp 3371auu ¢ UCNONb30BaHUEM (POPMYI N-TO YieHa
apu(pMeTHYECKON U TEOMETPUIECKON TPOrPECCUl, CyMMBI
IEPBBIX N YJICHOB.

MN300paxaTh 4eHBI ITOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOW INIOCKOCTH.

PaccmaTpuBaTh NpuMepsbI NPOLECCOB U SBJICHHI

U3 peaybHON KU3HU, WIITIOCTPUPYIOIINE N3MEHEHNE

B apU(PMETUUECKOI MPOTPECCUU, B TEOMETPUUECKON
IPOrpecCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOB30BaHUEM LU(PPOBBIX TEXHOJIOTHIMA
(9MEKTPOHHBIX TaOIUII, TpaUUECKOTr0 KANbKYJISATOpA U T.11.).
Pemarsb 3a1aun Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPHEN PAa3BUTHA MATEMATUKHU

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3alliA 3HAHUU

18

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

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
onepalny HajJ MHOKECTBAMHU; MCIOJIb30BaTh 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 YHCIIO,
IPOCTOE M COCTABHOE YUCIIA, IETUMOCTh HATYPAIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

Yyucesl, MPU3HaKHU JCIMMOCTH, 11eJI0€ YUCIIO, MOIYJIb YHCIIa,
OOBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaJIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apuPpMETHIECKIM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYTJIATh YHCIIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BRIYUCIICHUIA.
PemaTh TeKCTOBBIE 321a4U apUPMETUUECKUM CITOCOOOM.
Pemath npakTu4eckue 3a1a4u, COJCpKalue IPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIIME 3aBUCHUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOJAUTh PEILICHUE, IPUMEHSSI MaTeMaTUYECKUI anmnapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT
AsiredOpanyeckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPaKEHUS nokasareiyieM, apupMeTHUeCKuil KBaIpaTHbIA KOPEHb,
(mpeobpa3zoBaHme MHOTOWIEH, ajareOpandeckas Jpo0b, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSA: BHITIOIHATH PACUETHI
BBIPAXXCHUU, 1o (popmyiiam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOTTy CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYEHMUS]) peanr30BBIBaTh PA3I0KEHNE MHOTOUJIEHA HA MHOKHUTENH,

B TOM YHCJIE C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOUTh
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JIOITYCTUMBIE 3HaYEHUS IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIBHBIX BHIPAXKEHHH, KOPHEH.

MoaenupoBaTh ¢ TOMOIIBIO POPMYJIT peaabHbIE MPOIECCH
U SIBIICHUSA

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

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

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(yHKUUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMH: NIPSIMas IPONOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBajipaTuyHas QyHKIMsA, mapadosa, runepoora.
Hcnoab30BaTh rpapMKu 17151 ONIPEICIICHUST CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEN, AJIA PEIICHMS 3a7a4 U3 IPYyTUx
y4EOHBIX IPEAMETOB U PEATbHOM KU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCUMOCTH MEKY BEIIMUMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B 7-9 KIIACCAX

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
3aKJII0YaeTcsi B TOM, 4YTO OOYYalOIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
paccy X AeHusl, CTPOUThb JIOTMYECKUE YMO3AKIIOUEHUsS, JOKa3bIBaTh HMCTUHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3y4YEHUS TEOMETPHUM SIBIISIETCS HCMOJb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONINXCSI B peaibHOM KU3HU. OOydaromuiics MOJDKEH HAYyYUThCS OMPENEeTUTh
r€OMETPUYECKYI0 (PUrypy, omucarh CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
TUIOMIAh 3€MEIBHOTO y4YacTKa, PacCUUTaTh HEOOXOIUMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabeyst unum TpeOyeMble pa3Mephbl rapaxa JJjisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemeHun 3amay
MPAKTUYECKOr0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MAaTEMAaTHUYECKHUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYallui, MPOBOJIUTHh BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIy4YE€HHOI0 pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBATHL CBSI3M TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OMPECICHUS] T€OMETPUUECKUX (DUryp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHE TOJIYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBs3uW Haubojee SpKo BUAHBI B TeMax «Bektopw», «TpuronHomerpuueckue
COOTHOIIECHUs», «MeToa koopauHat» u «Teopema [Tudaropay.

Yuebnni 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».

OOwee 4yuciIO YacoB, PEKOMEHIOBAHHBIX Ui M3ydeHHUsT Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJlet0), B 8 Kjacce —
68 uacoB (2 yaca B Hefenm0), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).
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COIAEPKAHUE OBYUEHUSA
7 KIIACC

Havanpnbie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CMEkHbIE YIibl. buccekrpuca yria. JlomaHas, MHOTIOyroJIbHUK.
[TapayuenbHOCTD U NEPIIEHAUKYIISIPHOCTD IIPSMBIX.

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

OCHOBHBIE MTOCTPOEHHUS C IOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroapHuk. BeicoTa,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

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

[IpsmoyrosbHblii  TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBA INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBIN TPEYTOJBHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOMH, TeopeMa 0 OOJIbIIIEM YTJIe U OOJIbIIIeH CTOpOHE TpeyroybHuKa. [lepnenaukysp
Y HaKJIOHHAs.

I'eomerpuyeckoe mecto Touyek. buccexkrpuca yria u cepeIrHHbBINA NIEPIIEHIUKY ISP
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. BnucaHHas ¥ OnMCaHHAasi OKPYKHOCTH TPEYIOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. IlapamnenorpamMm, ero npu3Haku U CBOMCTBa. HacTHbIE
Clly4au napajijiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparneuus, €€ CBOICTBA U Mpu3HaKU. [IpsiMmoyronbHas Tpanemusi.

Meron ynBoenus Menuansl. LlenTpansHas cummerpus. Teopema daneca u Teopema
O MPOIOPLIMOHAIBHBIX OTPE3KaXx.

Cpennue TMHUN TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TpeyroabHuKoB, Koddduuuent mnogodus. [Ipusnaku momoous
TpeyrojabHUKOB. [IpruMeHeHue nogo0us npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa miom@aae reomeTpuyeckux ¢uryp. Dopmynbl AN IUIOMAAH
TPEyrojbHUKa, MapajjenorpamMmma, pomOa u Tpanenuu. OTHOLIEHHE IIJIOLIAAEH
no/I00HBIX QUryp.

Berunciienne miomane TPEyroabHUKOB M MHOIOYI'OJIBHUKOB Ha KJIETYaTOMN
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsl [ludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIJa MPSMOYIOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHOMeTpuiecKrne (yHKIUU YTIIOB
B 30°,45° u 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 pOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHANPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpPALUU
HaJ BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JIBYM 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 MU €ro
IIPUMEHEHHUE.

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

JIBUKEHUsT TUIOCKOCTM M BHYTpPEHHUE CHUMMeETpuu Guryp (dJaeMeHTapHbIe
npeactasienus). [lapamnensHbiii nepenoc. [ToBopor.

IHNPEAMETHBIE PE3YJIBTATBI

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

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacrnoyioKeHue, U300pakaTh TreoOMETpUYecKkre (UTYphbl, BBINOJIHATH YEPTEKHU
[0 YCJIOBUIO 3a7aud. V3MepsaTh JHMHENHBbIE W YIJOBbIE BEJIWYMHBI. Pemars 3agaun
Ha BBIYUCJIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JTUHEHHBIX M YIJIOBBIX BEJIUYHMH MPEIMETOB B peabHOM
KU3HHM, Pa3MepOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THUX OOBEKTOB
M0 MOPSJIKY BEJIMUUHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3aa4aM.

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 MapaiyieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
¢ HAMH cekymas. Onpenenars MapajuleNbHOCTh MPSAMBIX C ITOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM 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
IapaJuyIeIbHbBIX NPSIMBIX CEKyILIEH. PermaTe npakTiyecKkue 3a/1auu 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 W 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 OMCCEKTPHUCHI 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 MEPIEHINKYJISIPHOCTH KacaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonb30BaThCA MPOCTEHIIUMU T€OMETPUUYECKUMU HEPABEHCTBaMHU, MOHUMATh UX
MMPAKTUYECKAN CMBICI.

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

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS MPOTPAMMBI yYeOHOTO Kypca K KOHITY
oOyuenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BaThCS
UX CBOWCTBaMH IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[TprMeHsTh CBOMCTBA TOUKU MEPECEUYEHUs MEAUaH TPEyrojbHMKA (LIEHTpa Macc)
B PEILICHUH 33/a4.

BrageTs moHsATHEM CpeQHEN JMHUM TPEYroJIbHWKAa W Tpamnelud, NPUMEHSATh UX
CBOMCTBA IIPU PELIEHUHN reoMeTpudecKux 3anad. Ilons3oBarecsa Teopemont daneca
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U TEOPEMOM O TMPOMOPIIMOHAIBHBIX OTpe3Kax, IPUMEHATh HX IS PEIICHHS
MPAKTUIECKUX 3a7a4.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHHUKOB B PEIICHUU TE€OMETPUUYECKHUX
3aj1ay.

[Tonp3oBaTbess  Teopemoirt [ludaropa g pemieHUs T'COMETPUYECKHX U
npakThdeckux 3amad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKHX 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.

Beraucnare  (pa3nuuHbIMHA - CITIOCOOAMH) TUIOMIAAL TPEYTroJIbHUKA M ILIOIIAIH
MHOTOYTOJIbHBIX (UTyp (TOJB3YSACh, /i€ HEOOXOJIUMO, KaJIbKyJISITOpoM). [IpumeHsThH
MOJTyYEHHBIC YMEHHS B IMTPAKTUYCCKUX 3a/1auax.

Bianers moHATHSIMU 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 MOTyUYCHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJICIIH
UL 3a7ad peajbHOM JKM3HM UM TPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpUMEHEHHWEeM TIoJOoOWsS W TPUTOHOMETpUH (TMONB3YySICh, TAC HEOOXOAMMO,
KaJIbKYJISITOPOM).

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

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3nuYHbIe AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pPELIEHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxomuTe (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUTSL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes (opmysiaMu TPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JUJIsl HAXOXJACHUS COOTHOIICHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

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 Guryp. Ilonp3oBaThcsi cBOWCTBAMM OO0 MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATD JJUHBI U HAXOAUTH YTIIbl y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa nonodus
B IIPAKTHMYECKMX 3aJadyax. YMETb MPHUBOJUTh MPUMEPHl MOJOOHBIX  (QUIYp
B OKPY’KarOIlIEM MUPE.

[Tonb30BaThcs TEOpeMaMH O MPOU3BEICHUM OTPE3KOB XOpA, O IPOU3BEAECHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTelIbHOM.
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[Tonp3oBaThCs BCKTOpaMH, IIOHUMATh UX F€OMeTpI/I‘{eCKI/Iﬁ 151 (1)H3H‘{€CKI/Iﬁ CMBICJI,
INpUMCHATb HMX B PCHIICHUMU TCOMCTPHYCCKHUX U (1)I/I3I/I‘IQCKI/IX 3aJa4. HpHMeHSITL
CKAJLAPHOC IIPOU3BCACHNUC BCKTOPOB IJIA HAXOKACHUSA OJIMH U YTIJIOB.

[Tonb3oBaThCs MCTOAOM KOOPAMHAT HA INIOCKOCTH, IIPUMCHATH €I0 B PCIICHHUH
TCOMCTPHUUCCKUX U IIPAKTUICCKUX 3a1a4.

BJ'I&I[CTL IMOHATHAMM IIPABUJIBHOTO MHOT'OYI'OJIbHUKA, OJIMHBI OKPYKHOCTH, IJIMHBI
AyTH OKPYXKHOCTH U paI[I/IaHHOﬁ MCPBI yIJ1a, YMCTb BBIYUCIIATH INIOIIAAb Kpyra U €ro
YacTeH. HpI/IMCHSITI) IMOJTYUYCHHBIC YMCHUS B IIPAKTHUUCCKHUX 3a/adaXx.

Haxoauts ocu (W11 IEHTPBI) CUMMETPUH (PUTYP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEUILNX CITy4asX.

IIpuMeEHATH MOTyYEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJENH
JUIsL  3aJa4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TMpPUMEHEHUEM TNoJ00Us U TPUTOHOMETPUYECKHX (YyHKUUN (TOJB3YySACh, THe
HEO0OXO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HanmenoBanue pasaena  |[KoandecTso OcHOBHOE OcCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIMUXCs

(TembI) Kypca 4acoB COZIEpKaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONPEICIICHUS.
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 NIPOCTENIINE NOCTPOEHHUS C TOMOIIBIO IUPKYJIS

CMmexHbIE U
BEPTUKAJILHBIC YTIIBI.
Pabora

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

Y JIMHEUKU.

M3mepsaTh IMHENWHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I71a3» pa3Mepbl peaibHBIX 00bEKTOB,
NPOBOAUTH rPyOyI0 OIIEHKY UX Pa3MEPOB.

PemaTe 3a1a4n Ha BBIYKCIIEHUE IJIMH OTPE3KOB U BEIMYNH
YTJIOB.

Pemarte 3a1aun Ha B3aMMHOE PacCIIOJIOKEHUE
reOMETPUYECKUX PUryp.

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

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TPEYTrOJbHUKAX 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 YTJIOM
B 30°

BoiBoauTH ceACTBUS (PAaBEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPENEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHHUKA; CEPEINHHOIO NEPIEHANKYIIAPA
OTpe3Ka; IEpUMeTpa TPEYTrOJIbHUKA.

®opMyIMpPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEyTOJIbHUKA.

Crtpouthb 4epTexu, pemarh 3aa44 C IOMOLIBIO
HAaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATHL IPU3HAKY PABEHCTBA IPSIMOYTOJIbHBIX
TPEyTOJBbHUKOB B 3a7a4ax.

Hcnonb3oBath 11(pOBbIE pECYpPChI AJIS MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTHCS ¢ HCTOPHUEN PA3BUTHS 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 NaPAJUIEIBHOCTH ABYX MPSMBIX C IIOMOIIBIO
oOpa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIpY [1IEPECCYCHUN TPETbEU NPSIMOi.
IapajuIeIbHBIX BbpI4HCIsITHL CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautp unciioBsle 1 OyKBEHHbIE 3HAUEHUS YTJIOB
[Ipu3nak B T€OMETPUYECKUX 3a/1a4ax C UCII0JIb30BAHUEM TEOPEM
IapajuIeIbHOCTH 0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAAMBIX Yepe3 3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTHSA T€OMETPUN
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJJHON
MPSAMOM O BTOPOM
MPSAMOM.
Cymma yrios
TPEyTOJIbHUKA.
Buemnue yriib
TPEyTOJIbHUKA

OKpy»XHOCTb U KPYT. 14 OKpy»XHOCTb, XopJia 1 | DoOpMyJIHPOBATH ONPeAeJIeHHsI: OKPYKHOCTH, XOPbI,

['eomeTprueckue
MMOCTPOCHUS

JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy»XHOCTb,
BIMCAHHAsA B yTOJL.

JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3ydaTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM 4KCIIE MCIOJb3YS HU(PPOBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B yTOJI; HEHTP
OKPY>KHOCTH, BIIMCAHHOU B YTOJI; PABEHCTBO OTPE3KOB

76




denepanbHas paboyvas mporpamma | Matemaruka. 5—9 kiaccbl (0a30BbIl ypOBEHB)

[Tonstue o I'MT,
MIPUMEHECHUE

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

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats meroa 'MT miis nokazarenscTa TeopeM

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

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOU W OIIMCAHHOM
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI ITUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 32124 HA NOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEpEIMHHOTO NEPNEHIUKYISIpa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOIAIIEH YEPE3 TaHHYIO TOUKY U
NEPHEHANKYJISPHOMN TAaHHOM NMPSMOM; OUCCEKTPUCHI TAHHOTO
yrja; TpeyroJbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE U PemiaThb 3a1aum Ha TOBTOPEHUE, UILUTIOCTPUPYIOLINUE 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 IEITEILHOCTH 00yYarOIINXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIbHUKA 12 [Tapauieniorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJBHUKH PAa3HbIX BUIAOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyTHPOBATH ONIPeEAEJIeHHs: TapalIeIOrpaMma,
napasuieiorpaMMOoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTOJIBHUK, Tpareuny, NpsIMOYTroJIbHON Tpaneuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATH IIPH PELICHUH 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKHU U CBOMCTBA: apajliesiorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpsIMOyTroJIbHON TpaIeuu.
MPSAMOYTOJIbHAS IIpumeHsiTh METOA YABOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tparenu. Hcnoan3oBath 1uppoBbIe peCypChl A UCCIAEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX (UTYP.
MEJINaHBI. 3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTUSA TEOMETPUN
[enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJISA U TUHEUKH

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHHUKA.

C UCIOJIb30BaHue Teopemsbl Daseca U TEOpEMBI

0 NMPONOPLIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

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

[enTp macc

B TPEYTOJILHUKE.
[TonoGHbIe
TpeyroJibHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIBLHUKOB.
[IpumeHnenue
nmoaoous

MIPU PELICHUU
MPAKTUYECKUX 33124

CBSI3b C IEHTPOM MaccC, HAXOAUTh OTHOILLIEHHUE, B KOTOPOM
MEJIMaHbI JEIATCA TOYKOU UX NIEPECECUEHUS.

HaxoauTthb nmogo6HbIe TPEYTOIBHUKHA HA TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOLIUX IPU3HAKOB MOA00US.
PemaTp 3aga4u Ha MOAO0HBIE TPEYTOJIBHUKHU C TOMOUIBIO
CaMOCTOSITEIILHOTO MIOCTPOEHUS YEPTEKEN U HAXO0XKACHUS
NOI00HBIX TPEYTOJIbHUKOB.

IIpoBoaUTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloka3bIBaTh TPU MPU3HAKA TOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATh [OTy4YEHHBIE 3HAHUS [IPU PEILECHNUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

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

14

CBoiicTBa IIoIaaeH
F€OMETPUUECKUX
duryp.

DopMyJIbI

JUTS TIIOIIA U
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tparnemuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

buryp.

OsgJ1aieBaTh NePBUYHBIMU MpPeACTABIEHUAMH 00 001IeH
TEOPUH TIIOMAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISTHBIA CMBICIT.

BoIBoaAUTH (pOpMYIIBI TIIOIIAH MTapaliesiorpamMmma,
TPEYTOJIbHUKA, TPareuu U3 (GopMyIibl TIOMIAIH
IpsIMOYTOJIbHUKA (KBaJpara).

BoiBoaUTH (GOPMYITHI TUIOMIAIHN BBITYKIIOTO
YeTBHIPEXYTOJIbHUKA Yepe3 JUaroHaly U Yroi MKy HUMHU.
Haxoauts miomaan Guryp, n300pakEHHBIX Ha KIIETYaTOU
Oymare, HCIOJIb30BaTh pazOueHue (GUrypbl Ha 4acTu U
J0CTpavBaHHUE.
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[Tnomanau guryp

Ha KJIeT4aToil Oymare.
[Tnomaau mo100HBIX
uryp.

3agaun

C TIPAKTUIECKUM
CoJIep KaHUEM.
Pemenne 3amau

C TIOMOIILI0 METO/Ia
BCIIOMOTaTeJIbHON
TIJIOTIA TN

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

BbIuncasATH TUIONIAAA Pa3TUIHBIX MHOTOYTOJIbHBIX (DUTYP.
PemaTh 3a1a4M Ha IUIONIAIb C TPAKTHYCCKUM
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 IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJMPOBAThH ONPEECICHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yIJia, HPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
PSAMOYTOJIBHBIX TPEYTOJIbHUKAX € yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyJIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUIN MEXAY TPUTOHOMETPHUUYECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH NTOTyYEHHbIE 3HAHUS U YMEHUS [TPU PELIEHUU
MPaKTUYECKUX 3a]1a4.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHS TE€OMETPUU
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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.

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

MIPU PEICHUU
r€OMETPUYECKUX
3ajad4.

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

®opMyJIMPOBATh OCHOBHBIE ONPEACIICHUS, CBSI3aHHBIE

C yriamu B Kpyre (BIHUCaHHBIN YroJl, UEHTPAJIbHBIN yro).
HaxoauTsp BlIMCaHHBIE YTJIbl, ONUPAIOIINECS HA OJHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.

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

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHA U | MEXIy Pa3IUYHBIMU YaCTSAMHU 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 BHUJIbI IEITEILHOCTH 00yYarOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpeIeTeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIHMHA TYIBIX U IPSIMBIX yTJIOB.
Pemenne TpeyronpHUKOB ¢bynaknuii yrios ot 0° | BBIBOAMTB TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmynbl (c paguycoM ONUMCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS II0IAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((bOpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMHU, (OpMYyJIa TUIOIIAN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEYTOIBHHUKOB. JMaroHaau U yroa MEXIy HUMH).
I[IpakTHdeckoe PemiaTh TpeyroabHUKH.
IpUMEHEHNE PewmaTp mpakTuyeckue 3ajiaqu, CBOIAIIMECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJACHUIO PA3JIMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue noaoous. 10 [Tonsitue OcBauBaTh NOHATHE IPEOOPA30BAHUS TOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepsl o1001s B OKPY KAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
Teopema XOp/I, CEKYIIHUX U KacaTeIbHbIX C HCHOJb30BAHUEM

0 MIPOM3BEIACHUHN
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJBLHUKOB.
Pemats reomeTprdeckue 3aJ1a4u ¥ 3aa41 U3 PEATbHOU
YKW3HU C UCIOJIb30BAaHUEM TTOI00HBIX TPEYTOJbHUKOB

83



denepanbHas paboyvas mporpamma | Matemaruka. 5—9 kiaccbl (0a30BbIl ypOBEHB)

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
MIPOU3BEJCHUE
BEKTOPOB, €r0

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

3HaTh omnpeaeeHus1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
r€OMETPUUYECKUNA U (PU3UYECKUI CMBICIIBI 3TUX 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.

IIpuMeHSATH CKAISIPHOE TPOU3BEACHUE T HAXO0XKIACHUS
JUIMH U yTJIOB
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MIPUMEHEHHE
TS HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

JUISL peLIeHus 3a/1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlekapTOBBI
KOOpPJMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEeHUE NPSIMOM.

YpaBHeHne
OKPY>KHOCTH.
Koopannatel Touek
nepecevueHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX

3aJa4, MIPaKTHYCCKUX

3aJgad

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPY’KHOCTH. BbIaeasiTh
MOJIHBIN KBaJIpaT JJI HaXO0KIECHUsS LIEHTpa U paguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXK/IEHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY’KHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBath CBOWCTBA YIIIOBOr0 KO3 (HULIMEHTA TPSMOi
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JJIsl TOCTPOCHHS] MaTEMaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO ] KOOPIUHAT).
Ioab30BaThCst AJ19 TOCTPOEHUS U UCCIEA0OBAaHUI
U(POBBIMH PECypCaMH.

3HAKOMHMTBHCH ¢ HCTOPHEH 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 OIPECICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsATh
YUCJIO T, JUVIMHY IyTH U PaJHaHHYI0 MEpy yria.
IIpoBoauTH MEpexoa OT paliaHHOW MEPHI yria

K IPalyCHOM ¥ HA00OPOT.

OnpenensiTh IIOMAb KpyTa.

BoiBoauth ¢gopMyJibl (B rpayCHON U paJuaHHON Mepe)
JUTSL ITUH IYT, TUIOIIA/Ie CEKTOPOB U CETMEHTOB.
Boruncasars mwionany GUryp, BKIFOYAOMIMX JIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTtsb muiomany B 3a1a4ax peanbHON )KU3HA

JIBU>KEHUS TITIOCKOCTH

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

IIpY PELICHUU 3a/1a4

Pa30ouparte npumMepsl, WILTIOCTPUPYIOIIME TOHATHUS
JIBHKCHUSL.

DopMyJTHPOBATH ONPEIEICHUS TAPAJIIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH UX CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTh HEHTPHI U OCU CUMMETPUI NPOCTEHIINX (QUTYP.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEpPHI).
Hcnoab30BaTh 1 TOCTPOCHUS U UCCIEN0OBAHNN

U pOBBIE peCcypChbl

[ToBTOpEeHue, 06000IICHNE,
CHCTEMATHU3ALM 3HAHWUI

[ToBTOpEHUE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, TIPSIMAs, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI

86



denepanbHas paboyvas mporpamma | Matemaruka. 5—9 kiaccbl (0a30BbIl ypOBEHB)

METOJI0B KypcoB 7—9
KJaccoB, 00001IeHe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpY>KHOCTB U KpYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsle u
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 1mojobue duryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IPSAMBIX, YTOJI MKy PSIMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAJAN KpPyTa,
00BEMa MPSIMOYTOJIBHOTO TTapalieIeue/a.
OnepupoBarh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
MIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTs 3a1a4m Ha NOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy pa3JIMYHBIMU YaCTAMH Kypca.
Bpi0upaTh MeToA AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCETHEBHOM KU3HU
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Y OIIMCaHHbIE
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne oOmumx
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 YYEBHOTI'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 MPUIIOKCHHM, TaK U UX POJTU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJOMy 4YesloBeky. Bo3pactaer umcino mnpodeccuid,
Ipy OBJAJCHUM KOTOPBIMH TpeOyeTcs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSTHOCTH M CTATUCTHUKH, TaKasl MMOJATOTOBKA BayKHA JIJISI TIPOJOJKEHUS 00pa30BaHUs U
JUTSL YCTICITHOM Mpo(heCCUOHATBHOM Kaphephl.

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

NmeHHo mo3ToMy OCTpO BCTaia HEOOXOAUMOCTh C(POPMUPOBATH Y 0O0YUAIOIITUXCS
(GyHKIHMOHATBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B C€0Sl B KaueCTBE HEOThEMJIEMOM
COCTABJISIIOIICH YMEHHE BOCTIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh HH(POPMAIIHIO,
MPEICTABICHHYIO B PAa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaNbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH TMPOCTEHIIME BEPOSTHOCTHBIC
PaCU€THl.

3HAaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a |
MIPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM OOIecTBa W TOCYAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMM Tepedopa W TMojaAcuéra 4Yucia
BapHAHTOB, B TOM YHCJIC B NPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maér maremarnueckuii (QyHAaMeHT Uil (HOPMHUPOBAHMS KOMITETEHIIUN
B oOyacth MHPOPMATUKH M IM(GPOBBIX TeXHOJOTHH. [IpM M3yYeHWUW CTATUCTUKH H
BEPOSITHOCTH 00OTAIIAIOTCS MPEACTABICHUS OO0ydYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHHWKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM 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 JuHun: «lIpencraBieHne MaHHBIX W OMHCATEIIbHAS
CTaTUCTHKa», «BeposTHOCTEY, «IneMeHTh KOMOMHATOPUKHN», «BBeneHrne B TEOPHIO
rpadoBy.

Conepxxanne nuann «lIpencraBieHne MaHHBIX W OMHCATENIbHAS CTATUCTHUKA
CIIy’KUT OCHOBOM JUIsi (POPMHUPOBAHUS HABBIKOB pa0OThl ¢ UHPOpMALIUEN: OT YTCHUS U
UHTEpHpeTauuu uH(OpMaIUU, NpPEACTaBICHHONM B TalnuIilax, Ha JAMarpamMmax u
rpadukax, 10 cOopa, MPEACTABICHHS M aHAIHM3a JAHHBIX C UCTIOJHb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Paboras ¢ paHHBIMY,
oOydaroluecs: ydarcsi CUYUTBIBATbH M HHTEPIPETUPOBATH JAaHHBIC, BBIJIBHUTaTh,
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 MPaBAoONo00us CIydaifHOTO COOBITHS.
[Tpu n3yueHun yueGHOro Kypca 00ydaromuecs 3HaKOMSTCS ¢ IPOCTEHIINMU METOAAMU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIyYaWHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemath OoJiee ClIOXKHBIE 337aud. B yueOHbIN Kypc BXOAST HayaJIbHbIE 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 IS pelIeHHs 3aj]ad, a TakKe HCIONb30BaHUs B APYTUX
MaTeMaTHUECKUX KypcaxX U y4eOHBIX MpeaMETax.

B 7-9 knaccax uzy4aercs yueOHbIN Kypc « BeposITHOCTh M CTaTHCTHKAY, B KOTOPHIHA
BXOJAT paznensl: «[IpencraBieHne AaHHBIX M OMHMCATEIbHAs CTATUCTHKA,
«BeposTHOCTEY, «D7eMEeHTbl KOMOMHATOPUKNY, «BBeaeHne B TEOPHUIO rpadoBy.

OOmiee 4YMCIO YacoOB, PEKOMEHJOBAHHBIX [IJII M3y4YEeHHs] Y4eOHOro Kypca
«BepostHoCcTh 1 cTatucTrka», — 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 KIIACC

[IpencraBieHre JaHHBIX B BUJE TaOJWIl, Auarpamm, TpadukoB. 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@MmeTudyeckoe, MeauaHa, pa3Mmax,
HauOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [[puMepsl ciayuaitHON
U3MEHYUBOCTH.

Crny4daiiHbIi SKCTIEpUMEHT (OTBIT) U Ciy4dailHOe coObITHE. BEposITHOCTh U YacToTa.
Ponbp MaioBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIECTRBE.
MoHerta u urpanbHasi KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Yncio pédep U cymMMapHasi CTETICHb
BepuinH. [IpencraBnenue o ca3Hoctu rpada. Llenu u nukiel. [yt B rpadax. O6xon
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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, PACIIPEACIIUTENBHOE, BKIOUEHH. Vcnonbp30Banue
rpa)uyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHUM, ITPU PELICHNH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcliepcuss MW CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

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

JHepeBo. CBoONCTBa JNEPEBBEB: €IMHCTBEHHOCTh IYTH, CYIIECCTBOBAHHUE BUCAYECH
BEpUIMHBI, CBSI3b MEXKJY YHCIOM BEpIIMH M 4uciioM pedep. IlpaBuio yMHOXKEHHS.
Pemenue 3aau ¢ momouisio rpaos.

[IpotuBonosnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TIEPECEUCHHE
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 CAYyYAHOr0 KCIIEPUMEHTA, AUarpaMmm Jiliepa.

9 KVIACC

[IpencraBienne MaHHBIX B BUJAE TAOJUIl, aUarpaMm, rpadukoB, MHTEpHpETAIUs
JMaHHBIX. UTeHHEe U IOCTPOCHHE TAaOIHII, TUarpaMm, rpauKoB MO peaJbHBIM JIaHHBIM.

IlepecranoBku u Qaktopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosbHUK
[Tackans. Pemenue 3amay ¢ MCNoOJIb30BaHUEM KOMOWHATOPUKH.

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

UcnbiTanne. Yenex n Heyaaua. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepus
ucnbeiTanuii bepaym. BeposatHocTu coObITHIT B cepun UCTIbITaHUN bepHyu.

CnyyaiiHas BeJIMYMHA W PACHpPENeNICHHE BEPOSITHOCTE. MaremaTuueckoe
OXUJaHue U aucnepcus. [Ipumepsl MaTteMaTU4ecKOro OXKUJIaHUs KaK TEOPETUYECKOro
CPEOHEr0 3HAYCHUS BEIWYHUHBI. MaTeMaTH4ecKoe OXKUIAHUE U JUCIIEPCHUS CIyYarHOU
BEJIMYUHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum.

[TonsiTue o 3akoHe OonbIIKX yncen. I3MepeHue BeposiTHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponp u 3HaUeHME 3aK0HA OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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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 ONUCAaHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIAHEE
apupmMeTnyecKoe, MeInaHa, HanOoJIpllIee U HAMMEHbIIEE 3HAYEHUS, pa3Max.

WmeTh npesicTaBieHue O ciyyaiiHOM M3MEHUMBOCTH Ha MIPUMEPAX LIeH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

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

N3BnekaTs u mpeoOpa3oBbIBaTh MH(YOPMALIHIO, MMPEICTABICHHYIO B BHUAC TaOJIHII,
arpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUJIE€ TA0JNIHULI, IUarpamMmm, rpadukoB.

OnuceIBaTh TAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENCH: CPEAHUX 3HAUCHUN
1 Mep paccenBaHus (pa3Max, IUCIIEPCHs M CTaHIAPTHOE OTKIOHECHHE).

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 YHUCJIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBath rpadudeckde MOJEIH: JEPEBO CIYYaWHOTO AKCICPHUMEHTA,
JAarpaMMebl Diliepa, YMCI0Bas pAMas.

OnepupoBaTh TMOHSITUSIMH: MHOXECTBO, IMOJIMHOYXECTBO, BBIMOJHSITH OIEpaIuu
HaJl MHOKECTBaMH: 00bEIMHCHHUE, TIEPECCUCHUE, JOMOJHECHHE, ITIEPEUNCTISATh dJIEMCHTHI
MHOECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

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
oOyuenwus B 9 Kjacce:

W3BnekaTh u npeoOpazoBbIBaTh WHGOPMAILMIO, MPEICTABIECHHYIO B Pa3iIMYHBIX
UCTOYHUKAX B BHJE Ta0nWll, auarpamM, rpadukoB, MPEACTAaBIATH aHHBIE B BHJIE
TabNIuUI, AUarpaMm, rpauKoB.
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Pemarp 3agauM  OpraHuM3oBaHHBIM  IepeOOpOM  BapUaHTOB, a  TakKkKe
C UCMOJB30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonb30BaTh OnMcaTebHbIE XapaKTEPUCTUKH JJIsI MACCUBOB YUCIIOBBIX JAHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHSI U MEPBI pACCEUBaHUS.

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.

MMeTh npeAcTaBiIeHUE O CIIyYalHOM BEIMYNHE U O PACIIPEACIIEHUN BEPOSITHOCTEM.

Nmerh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O IPOSBICHHUH

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

7 KIIACC
Haumenosanue paznena |KosmuecTBo OCHOBHOE COZIEpKAHNE OCHOBHBIE BUJIBI JIEATEILHOCTH 00yYarOIIMXCS
(Temsl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 IIpencraBienne naHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS

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

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

[IpakTrueckas paborta
«JlnarpaMmbD»

CTATUCTUYECKUX JAHHBIX M YHUCIIOBBIX MACCUBOB
C TIOMOIIBIO TaOJIHI] U IMarpaMM C UCTIOJIb30BaHUEM
aKTyaJbHBIX ¥ BXXHBIX JAHHBIX (IeMorpaduaeckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU TMPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMeTHYeCcKoe.

Menuana yncioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJIbHON TEHJESHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpennee apupMeTUIecKoe, MeIuaHa.
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Y CcTONUMBOCTS MEUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TTOMOIIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemars
3a/1ayu.

HM3yuyarh CBOMCTBA CPEIHUX, B TOM YHCIIE

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

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

Pematsb 3agaum Ha BEIOOp crioco0a OmuUcaHuUs
JAHHBIX B COOTBETCTBUHU C MIPUPOJION JAHHBIX U
LEISIMU UCCIETIOBAHUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

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

OcBauBaTh NOHATHSA. YACTOTA 3HAUCHHI B MaCCHBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJM3MPOBATH T'MCTOIPAMMBI,
noAOMPAaTh MOAXOAAIINM [Iar TPYIIUPOBKH.
OcBauBaTthb rpaduyeckue NpeacTaBICHNs Pa3HbIX
BHJIOB CIIy4ailHOM U3MEHUYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(POBBIX PECYPCOB, B X0J1€
IPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nmoMmotpio rpada. CTeneHnb
(BaJIECHTHOCTb) BEPIIUHBI.
Yucno pédep u cymmapHas
cTeneHb BepivH. Lens u

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

OcBauBaTh NOHATHA. MYTh B Ipade, Fi1epoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

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

00 OpHEHTHPOBAHHBIX

rpadax

rpacda, Ha mouck 06xoaa rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI MPECTABICHUS 33]a4 U3 Kypca
anreOpbl, FEOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE 1eTH, (yHKIIMOHATBLHBIC
COOTBETCTBHS) Ha IPUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

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

B oOuiectBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTruueckas pabota
«YacToTa BbIaJICHUS OpJIay

OcBauBaTh NOHATHSA: CIIyYallHBIN OIBIT U
clly4aiiHOe COOBITHE, MAaJTOBEPOSITHOE U PAKTHUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTbh MaJIOBEPOSITHBIX COOBITUI

B IPUPOJE U OOIIECTBE HA BAXKHBIX PUMEPaX
(aBapuu, HECYACTHBIE CITy4au, 3al[UTa IEPCOHATBHOM
uH(popmaImm, nepeaavya J1aHHbIX).

N3yuyaTh posb KJIaCCUYECKUX BEPOSITHOCTHBIX
Mojieniel (MOHETa, urpajibHas KOCTb) B TEOPUU
BEPOSTHOCTEM.

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

O06o061enue,
CUCTEMATH3aUs 3HAHWI

[IpencraBneHune NaHHBIX.
OmmcarenbHas CTATUCTHKA.
BeposTHOCTS CitydaitHOTO
cOOBITHA

IloBTOPATH U3yYCHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha MIpeCTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh MpUMepPbI CTyYaiiHBIX COOBITUM,
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MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIH B IPUPOJIE U KU3IHU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOIT PAMME
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8 KJIACC
HanmenoBanue pasaena  |[KoandecTso OcHoOBHOE cozepKaHne OcCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIMUXCs
(Tembl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH U3yUYEHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OnucarenbHasi CTAaTUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

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

3HAHUMU.

Pemiate 3aga4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiats 3a1aum Ha IpeCTaBICHNUE IPYIITUPOBAHHBIX
JIAaHHBIX U OMKMCAHUE CIIYYalHON U3MEHUYMBOCTH.
Pemiate 3agaumn Ha onpeeeHrne 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 OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OIIMCAaHUA paCCCUBAHUA JAaHHbBIX.

BLIIIBI/IFZIT]) TUNnoTe3bl 00 OTCYTCTBUH WJIM HAJIMIUU
CB:A3H 110 AuarpamMmam pacCCuBaHU:].

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

MHOXeCTBO, IIOJIMHOKECTBO.
Onepaiuu Haj
MHOKECTBAMU:
o0beIMHEHNE, TIEPECeUCHNE,
JIOTIOJTHEHHE.

CgolicTBa onepanui

HaJl MHO>KECTBAMU:
MIEPEMECTUTENBHOE,
coueTaTeabHoe,
pacrpeeuTeNIbHOE,
BKJIIOUCHHUS.

['paduueckoe
MPEJICTABICHUE

MHOKECTB

OcBauBaTh NOHATHA. MHOKECTBO, DJIEMEHT
MHO>€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMH:
o0beIMHEHNUE, IEpeceueHue, TOMOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPENEINUTEIBHOE, BKIFOYCHUS.
Hcnoab3oBath rpadguueckoe NpeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX yUeOHBIX
IIPEIMETOB U KypCOB

BeposTHOCTS Cily4yaliHOTO
cOOBITHUS

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

C PaBHOBO3MO>KHBIMU

OcBauBaTh MOHSTHSI: DJICMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPUSATCTBYIOUIUX PJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarb 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIIBITA.

Pemars 3a1aumn Ha BEIYKCIIEHHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOIIBI0 KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YaTh ONBITHI

C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0/Ie IPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb Iy TH,
CyIIECTBOBAHUE BUCSUYECH
BEPIIMHBI, CBSI3b MEXKITY
YKCJIOM BEPUIMH U YUCIIOM
pe€o6ep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad 0e3 1uKIIa,
BHCSIUas BEpIINHA (JIUCT), BETBb JE€peBa, MyTh

B JICPEBE, AUAMETP JIEPEBa.

H3yuars cBOMCTBA JIepeBa: CyLIECTBOBAHUE BUCSYEH
BEPIUMHBI, €AUHCTBEHHOCTD ITyTU MEXAY IBYMs
BEPIIMHAMHU, CBSI3b MEXK/TY YUCIIOM BEPIIUH U YHCIOM
péoep.

Pemiars 3a1a4M Ha IOKUCK U IEPEUYMCIICHUE ITYTEU

B JIEPEBE, ONPEACIICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0/1 OMHAPHOTO JIEPEeBa, B TOM YHUCJIE

C IPUMEHEHHUEM TPABUIIA YMHOKECHUS

Cmy4aitHble COOBITHS

[IpoTHBOION0XKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceUeHre
cobsiTuil. HecoBmecTHbIE
coObITHsi. Popmyiia
CJI0KEHUSI BEPOSATHOCTEM.
[IpaBuio yMHOXeHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BEPOATHOCTH. HezaBucumMbie

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

JBYX COOBITUH ((POPMYIIBI CIOKEHHUSI BEPOSITHOCTEN ).
Pemarts 3a1aum, B TOM 4Knclie TEKCTOBBIC 3aa4H

Ha OTPEJICIICHNE BEPOSTHOCTEH 0ObETUHEHUSI 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
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (Onpe/eaeHus ) He3aBUCUMBIX
COOBITHIA.

Pemiats 3a1aum Ha ONIpeAEICHNUE 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 U3YyUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemiathb 3aga4m Ha IPEACTABIIEHNUE U OMTMCAHUE
JIAHHBIX C TIOMOIILI0 U3YYEHHBIX XapaKTEPUCTHUK.
Pematp 3agaum ¢ npuMeHeHueM rpagos.

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

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarp 3aga4u Ha HAXO0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS 1 TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM rpaduuecKux
IIPEACTABICHUN U IEpeBa CIIy4YalHOIO OIIbITA.
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Pemarsb 3aga4u Ha nepevrcieHne KOMOUHAITHIA
(4ucia nepecTaHOBOK, YUCIIA COYETaHUI),

Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHNEM KOMOMHATOPUKH, B TOM YHCJIE

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. IMoBTOPATH U3YYCHHOE U BBICTPAMBATDH CHCTEMY

8 kiacca

OmnucarepHas CTAaTUCTUKA.

OHGpElI.[I/II/I HalJ COOBITHSIMH.

HezaBucuMocTs COOBITHI

3HAHUU.

PemaThb 3a1aum Ha IPEJICTABICHUE U ONMCAHUE
JIAaHHBIX.

PemaThb 3aga4n Ha HAXOXKACHUE BEPOSATHOCTEN
00BbEIMHEHUS U TIepECeUCHUS COOBITHI, B TOM YHCTIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MIPEJICTABICHUM U JepeBa CIIy4ailHOTO OIbITA.
Pemarts 3agaum Ha nepeuncIeHHe KOMOUHAIIUMA
(4mciia mepecTaHOBOK, YHCIIa COYSTAHUMN ),

Ha HaXO0XJICHUE BEPOSITHOCTEN COOBITUIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

DneMeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

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

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOpSAI0UYEHHAs rapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TpeyroJbHUK Ilackais.

Pemars 3a1a4M Ha IEpEeUNCICHUE YIIOPSJOUYECHHBIX
ap, TpOeK, IEePEUUCIICHUE IEPECTAHOBOK

Y COYETAaHUH DJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKIIHMI
AIEKTPOHHBIX TAOIUI

Pemiath 3a7a4u Ha MPUMEHEHHE YKCIIa COYCTAHUNA

B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a91

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIHIO
DJIGKTPOHHBIX TAOJHUI] B X0/I€ IPAKTHUECKON paObOThI

['eomeTpuyeckas
BEPOSTHOCTD

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

OcBauBaTh NOHSITHE TEOMETPUUECKON BEPOSITHOCTH.
Pemiath 3a1aumn Ha HAXOXKJICHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUCK

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

Wcneitanus bepryinu

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

B CEPUHU UCIIBITAHUMN
bepnymm. [IpakTnueckas
pabora «cnbiTanus
bepnynn»

OcBauBaTh NOHATHSA: UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCIIEX U HEYyAaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOTO yCIIeXa
(Heynmaum), cepusi UCTbITaHuil bepHym.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEMN
COOBITHI B CEpUU UCIIBITAHUI JI0 IEPBOTO YCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKOU POTrPECCUM.

Pemarp 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
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 TOMOUIBIO ITU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUH UCTIBITAHUMN
bepnymmn

CnyudaiiHasi BeIMYMHA

CnyyaiiHas BeIM4HMHA U
pacrpenieneHme
BEPOSITHOCTEN.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [IpuMepbl
MaTeMaTUYECKOTO OKUIAHUS
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.

N3y4yats 1 00Cy:KAaTh IPUMEPHI IUCKPETHBIX U
HETPEPBIBHBIX CIIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIECHUS], IPYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B Kypce CTaTUCTHKHU), MOJICTIbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(6pocaHre MOHETHI, UTPATBHON KOCTH, CO CITyYaiiHBIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATUUYECKOE OKUTAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT IUCIIEPCUU YUCIIOBOTO Habopa.

Pemiath 3a1aum Ha BBIUKNCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJIMYMHBI 110 33IJaHHOMY paclpeeI€HUIO, B TOM
YUCJIe 33724, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM

YU CJIE PACIPEICIICHUS CIIyYalHOW BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUM UCIIBITAHUN bepHyum.
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N3yuyaTh 4acTOTY COOBITHS B TIOBTOPSFOIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIIHX 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 YKCENT B 000CHOBAaHUU YACTOTHOTO METO/Aa
U3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH 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 3a1aun Ha IPECTABICHUE W OTTUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
xoMOuHaTopuky. Ciydaiinple | PemiaTh 3agaum Ha HAXO0XKCHUE BEPOSTHOCTEH
BEJINYMHBI U PACTIPEICIICHUS COOBITHI, B TOM YHUCJIE€ B ONBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUSI U ITepEeCeUEHUS
COOBITUM, BEIYUCIISITH BEPOSITHOCTH B OIBITAX
C CEpUsAMU CIIyYalHbIX UCIIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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