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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o wMartematuke Ig oOydaronuxcs 5-9 kiaccoB paspaboTraHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MareMaTUKE YUTECHbI WJIEU U TOJOXKEHUS
Konnenmumu pa3Butusi MaTeMaTHIECKOTO oOpa3zoBanus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTHKU SBIISIIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAIIETO MUPa —
NPOCTPAHCTBEHHbIE (OPMBI M  KOJIMYECTBEHHBIE OTHOIICHHUS (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIIAIHBIX Ujiel). MaTemaTudyeckue 3HaHUs 00eCTeuYnBalOT
NOHMMAaHUE TPHUHIMIIOB YCTPOMCTBA M HCHOJB30BAHUS COBPEMEHHOW TEXHUKHU,
BOCHIPUSTHE U HMHTEPIPETAIUIO COLMAIBHOM, HSKOHOMUYECKOH, MOJIUTHYECKON
uHdopMaIuK, a0T BO3MOXKHOCTH BBINMOJHATh PACUEThl U COCTABIATH AJTOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJETh MPAKTUUECKUMU MPUEMAMU T€OMETPUUECKUX
U3MEPEHUM M TOCTPOEHUM, YUTaTh MH(POPMAIIUIO, MPEACTABICHHYIO B BHUC TaOJIHII,
quarpaMM U TpaUKOB, JKUTh B YCJIOBHUSX HEOINPEACIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITUH.

N3yuenue Marematuku (HopMUpPYET y OOyYAIOMIMXCS MaTeMaTHYECKUN CTUIIb
MBIILJICHUS, TTPOSBIISIFOIINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIkax. OOyyarouecs
OCBAMBAIOT TaKu€ MPUEMBI U  METOJbl MBIIUICHUS, KaK HHIYKIUS € JCTyKIus,
000011IeHrEe U KOHKPETHU3aIusl, aHAJIU3 U CUHTE3, KIacCu(UKAIUs U CUCTEMaTU3AlINs,
abcTtparupoBanue U aHajgorus. OObEeKThl MATEMATHUECKUX YMO3AKITIOUSHHUH, IpaBUIa UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT
BbIpaOOTKE yMEHHsS (POpMYyIUpPOBaTH, OOOCHOBHIBATH U JIOKA3bIBaTh CYXKICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIINIIeHUE. M3ydeHne maTreMaTHKu 00ecreyruBaeT
dbopMHUpOBaHUE ANTOPUTMHYECKON KOMITIOHEHTHI MBIILJIEHUS ¥ BOCIIUTAHUE YMEHHM
JICMCTBOBATh 10 3aJlaHHBIM  QJTOPUTMaM, COBEPIICHCTBOBATh  HM3BECTHBIE U
KOHCTPYHPOBATh HOBHIE. B mpoliecce pereHus 3a/1a4 — 0CHOBOM y4eOHOM AeATETbHOCTH
Ha YpOKax MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUYECKAS U MPUKJIIATHAS CTOPOHBI MBILIICHHUS.
OOyueHnue maTemMaTHKe Ja€T BO3MOXHOCTh Pa3BHBATh Y OOYYAIONIMXCS TOYHYIO,
panMoHaNbHYI0 U MHPOPMATUBHYIO pedb, YMEHUE OTOMpPATh HanOoJiee MOIXOISAIINE
S3BIKOBBIC, CHMBOJMYECKHE, TpadUyecKue CpeACTBA JJIsi BBIPAXKEHUS CYXKICHUU U
HATJISTHOTO MX TPEICTABIICHUS.

[Ipu u3ydeHMHM MaTEeMaTHUKH OCYIIECTBIISIETCS 00Iee 3HAKOMCTBO C METOJaMH
MO3HAHUS JIEUCTBUTEILHOCTH, MPECTABICHUSIMU O TIPEIMETE U METOJaX MAaTeMAaTHUKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJIsl PEIICHUS HAYYHBIX U TMPUKIIAIHBIX 3a/1a4.

[IpuopureTHbIMU TIeNIMH OOydeHHMsSI MareMmaThuke B 5-9 Kiaccax SIBISIOTCS:

dbopMHUpOBaHUE IIEHTPATHHBIX MATEMATHUYECKUX TOHSITHM (YHCIIO, BEITUYMHA,
reoMeTpuyeckas ¢Gurypa, HepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), OO0ECreYrBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHUs 00YUaIOIINXCS;

MO/BECHUE OOyYaronuXxcsi Ha JOCTYITHOM [iJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMAaTHKH W OKPYIKAIOIIET0 MHUpa, TOHMMaHUE MaTEMaTHKHA KaK 4acTH
00111e#i KyIbTYphI Y€JIOBEUECTBA;



pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKUX CIHOCOOHOCTEH 0O0ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YYeHUIO0 MaTEeMAaTHUKH;

dopmupoBanrne (GYHKIIMOHATBPHOW MaTEeMaTHMYECKONM TIpaMOTHOCTU: YMEHHUSA
pacro3HaBaTh MPOSBICHUS MaTeMaTHUYECKUX MOHSATHI, 00BEKTOB U 3aKOHOMEPHOCTEH
B pEaNbHBIX JKU3HEHHBIX CHUTYalMsX W MpU U3YYCHHH IPYTUX y4eOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE
MaTeMaTUKd H CO3JaBaTh MAaT€MaTHYECKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
MaTeMaTUYeCKUil ammapar JUisi pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX  3aj1ad,
UHTEPIIPETUPOBATH U OIICHUBATDH MMOTYYCHHBIE PE3YJIbTAThI.

OcHOBHbIE TUHUH COZIEP>KaHUS IPOrpaMMBI TT0 MaTemMaThke B 5—9 kiaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA), « DyHKIMN», «I'eoMeTpus» («I'eomeTpuyueckue GUrypsl 1 ©X CBOMCTBaY,
«M3mepeHrne reoMeTpUuYecKUx BeNIUYUH»), «BepostTHOocTh M cratuctuka». JlaHHbIE
JVHUM Pa3BUBAIOTCS MApaJUIENbHO, KaXKIasi B COOTBETCTBUM C COOCTBEHHOM JOTMKOM,
OJIHAKO HE HE3aBUCHMO OJIHA OT APYTO#, a B TCCHOM KOHTaKTe M B3aUMOJICHCTBUH.

CopepxaHue MporpaMMbl [0 MaTeMaTUKe, paclpeAesiEHHOE Mo rojaM oOyudeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHIMITAAIHLHBIM
BompocaM  oOyuwaromuecss — oOpallajJuchb  HEOJHOKPAaTHO, 4YTOObl  OBJIAJCHHE
MaTEeMaTUYECKUMU TOHATUSMH ¥ HaBbIKAMH OCYIIECTBISUIOCH IOCJIEOBATENBHO U
MOCTYNaTeNbHO, C COONIOJCHHEM MPHUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTHMYECKHUX MpPEICTaBICHUM oOydaroumuxcs,
paciupss v yriryossis e€, oopa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremaTuka sIBIE€TCA 00s13aTE€IbHBIM YYEOHBIM
IpeIMEeTOM Ha YPOBHE OCHOBHOrO oOuiero oOpazoBanus. B 5-9 kmaccax maTemaruka
TpPaJMIIMOHHO U3YYaeTCs B paMKaXx CJIEAYIONINX y4eOHBIX KypCOB: B 5—0 Kiaccax — Kypca
«Marematukay, B -9 kinaccax — KypcoB «AnreOpay (BKJIrOYas 2JIEMEHThI CTATUCTUKU U
Teopun BeposTHOocTel) u «['eomerpus». [Iporpammoil mo maremaTuke BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO01iee YMCIIO YacoB, PEKOMEHIOBAHHBIX [JISi M3yYEHUS MaTeMaTuku (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBanus, — 952 gaca: B 5 kmacce —170
yacoB (5 yacoB B Henelnto), B 6 kitacce — 170 vacos (5 wacoB B Henento), B 7 kinacce —204
yaca (6 yacoB B HeJnento), B 8 kiacce — 204 yaca (6 yacoB B Hegneno), B 9 knacce —204
yaca (6 4acoB B HEJEINIO).



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TPOT'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKU Ha YPOBHC OCHOBHOI'O O6HICFO O6p&30BaHI/IH HalIpaBJICHO
Ha AOOCTHIXXCHHC 06y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIIPECAMETHBIX W IPCAMCTHBIX
06p330BaTeJII>HBIX PE3YJIbTAaTOB OCBOCHHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IPOrpaMMbl IO  MaTeMAaTHKe
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCTIMTAHNE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY W HACTOAILIEMY POCCHMCKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKCHUSAM POCCHHUCKUX MAaTEMAaTHUKOB U POCCUHCKOMN
MaTE€MAaTHYECKOM IIKOJIbI, K HUCIOJIB30BAaHUIO ITUX JNOCTHKEHUM B JIPYrHX HayKax M
NPUKJIAJHBIX cepax;

2) rpaxIaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00513aHHOCTEN IPpaKJaHWHA U peaju3allii ero mnpas,
NPEACTABICHUEM O MATEeMaTHYEeCKMX OCHOBax (YHKIHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHUH, MPOLEAYP TPAXKIAHCKOTO OOIIECTBa (HApUMeEp, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C HPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHHM HAyKH, OCO3HAHWEM BaXHOCTH MOPAIBbHO-3THUUYECKUX
MPUHLINIOB B AESATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEIIEHWUW TMPaKTUYECKUX  3ajia4y
MaTeMaTHYeCKON  HamNpaBlIEHHOCTH, OCO3HAHHWEM BaXXHOCTH  MAaTEMaTH4YECKOTO
oOpazoBaHMsi Ha TPOTSHKEHWHW BCEW JKU3HU JUISl YCIEHMHOM TpodeccruoHaIbHOM
JESATETbHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHAYATbHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX ILIAHOB
¢ Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBLHOMY M DCTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a1ad, pPEMICHHH, PpacCyKICHHH, YMEHHIO BHUJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 IO3HAHUS

OpPHEHTAIMEH B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4eJOBeKa, MPHPOAbI M  OOIIECTBa,
NOHUMaHHEM MaTEMaTHYECKON HAyKH Kak C()ephl YeJOBEUECKON AEATEILHOCTH, STAlOB
e€ pa3BUTHSA W 3HAYUMOCTH JUIS Pa3BUTHs I[MBWIU3AIUH, OBJIAJCHHEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOH KyJIbTYpOH Kak CpEIACTBOM IIO3HAHUS MHpa,
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OBJIAACHHUEM HpOCT@ﬁHII’IMPI HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ JACATCIIBHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHHEe  KYJIbTYPbl  310POBbS U
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEpPECaX CBOETO 3/10POBbS,
BEJICHUS 3JI0POBOr0 00pasza >KU3HMU (3I0pOBOE MUTAHUE, COANIAHCUPOBAHHBIM PEXKUM
3aHATUHN U OT/ABIXA, peryispHas pu3ndeckas akTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHUEM CBOEro IpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JAPYroro
YeJI0BEKa;

7) KOJIOTHYECKO€e BOCIIMTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTeMaTWUYeCKWX 3HAHUU JUId pelieHHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKPY’KaIOIIEH Cpeibl, IUITAHUPOBAHUS TOCTYIKOB U OLIEHKH UX
BO3MOXXHBIX TIOCJEACTBUM JJIsl OKpYXarollel cCpeapl, OCO3HAHUEM TIJI00AJIBHOTO
XapakTepa dKOJOTHIECKHUX MPOoOIeM U IMMyTei X perieHs;

8) amanTanus K U3MEHSIIOIIMMCS YCJIOBHSM CONMAILHON M IPUPOIHOIi CpeabI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKYIO JEATEIBHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS Yy APYTUX JIIOAEH, TpHOOpEeTaTh B COBMECTHOU JAESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHM, B TOM 4yucCie (OPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JEe(PUIMUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYAILMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOUIUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U AecTBuUs, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHbl METaNpeAMETHBIC PE3yJIbTATHI,
XapaKTEPU3YIOIINECs OBJIAJCHUEM YHUBEPCAIbHBIMU TMO3HABATEIHHBIMU JICHCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JIEHCTBHSIMH W YHHBEPCAIbHBIMHU
PETYISATUBHBIMU JICUCTBUSMU.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YUeOHbIEe AeiicTBUS
ba3oBble JJoruueckKkue JelicTBUA:

BBIABISAITH W XApPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATHYECKHUX
00BEKTOB, TMOHATUM, OTHONICHUU MEXIY MOHATUIMH, (HOPMYIUPOBATH OMPEACIICHUS
MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIA TPU3HAK KIACCU(UKAIIUU, OCHOBAHUS
J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUU TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA30BHIBATH CYXKJICHHS: YTBEPAUTEIbHBIE



¥ OTpUIIaTeJIbHbIC, EAMHUYHbIE, YACTHBIE U O0IUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHBOPEUUS
B (axrtax, [aHHBIX, HAOMIONEHUSX U YTBEPKACHUSX, IMpeajaratb KpUTEPUH
UIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCTIOIb30BaHNEM 3aKOHOB JIOTUKHU, I€TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

pa3duparh JI0Ka3aTeJbCTBA MAaTEMAaTHYECKMX  YTBEpXKACHUU  (IpsAMble |
OT TPOTUBHOTO), TPOBOJAUTH CAMOCTOSITENIBHO  HECIIOKHBIE  JTOKa3aTeIbCTBa
MaTeMaTHYeCKUX (PakTOB, BBICTpAMBATh APTyYMEHTAIMIO, MPUBOJUTH MPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIIOCOO perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENIBHO BbIIEIIEHHBIX
KPUTEPUEB).

ba3oBble ncciieqoBaTe/ibCKue 1eiCTBUS:

HCITOJIB30BaTh BOIMPOCHl KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh BOMPOCH, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIIEHHOMY TUIAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIIEHUS ¥ BBIBOJALI 1O pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOEHUS, UCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIEHU;

MPOTHO3UPOBAThL BO3MOXKHOE pa3BHTHE TMporiecca, a TakKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTHh W HM30BITOYHOCTh ~ WH(OpPMAIUH,  JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

BbIOUpaTh,  AHAIM3UPOBATH,  CHUCTEMATU3UPOBaTh M  WHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEIACTABICHHS,;

BbIOMpaTh GopMy mpecTaBieHrss HHHOPMAIMKU U WILTIOCTPUPOBATH PEIIacMbie
3a/1a4y CXeMaMHu, TuarpaMMaMi, HHOUW rpaduKoi U MX KOMOMHAIIHSIMU;

OIICHMBATh HAIEKHOCTh MH(POPMAIIMH TI0 KPUTEPHUSIM, MPEIIOKCHHBIM yUUTEIIEM
WM COPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC y4eOHbIe IeHCTBUS:

BOCIIPUHHUMATL H (bOpMy.TII/IpOBaTB CYXXACHUA B COOTBCTCTBHMU C YCJIOBHAMH U
oeJIsiMHUu O6HIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAKATH CBOKO TOYKY 3PCHUA B YCTHBIX
N MMCbMCHHLIX TCKCTAX, AaBaThb ITOSACHCHUS 110 XO4Yy PCIICHUA 3ala4ui, KOMMCHTHUPOBATb



TIOJTyYEHHBIN pe3yJIbTarT;

B XOJ€ OOCYXICHHS 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOsieMbl, pelaeMoi 3a/lauu, BbICKA3bIBAaTh WJIEH, HAIIEJICHHBIC HA MOWCK PEIICHHUS,
COTOCTABJIATh CBOM CYXICHHS C CYXJCHUAMH JPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXHBaTh Pa3IU4Ue U CXOJICTBO MO3ULIMN, B KOPPEKTHON (opMe GopMyTupOBaTh
pa3HOTJIaCHsl, CBOM BO3PAKEHUS;

NPEICTABISATh PE3YJbTAThl PEIICHUS 3a/ladd, SKCICPUMEHTA, HWCCIICIOBaHMS,
NPOEKTa, CaMOCTOSATEIbHO BBIOMpAaTh (opMaT BBICTYIJICHHS € YYETOM 3aaad
NPE3CHTAINN U 0COOCHHOCTEH ayTUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUAYATbHOU pabOTHI
IIPU PEIICHNH YIEOHBIX MaTeMaTHUECKHX 3a71a9;

OPUHUMATH 1€7h COBMECTHOM JCSITENBbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM palOTHI, paclpenemsTh BUAbl padboT, JOTOBAPUBATHCS, OOCYKIATh MPOIIeCcC
U pe3ynbTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXKIeHUs, OOMEH MHEHHSIMHU,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh paOOTHI M KOOPIUHUPOBATH CBOH
JEHCTBUS C APYTMMHU YiIEHAMHU KOMAaH[Ibl, OEHUBATh KAUYECTBO CBOETO BKJa/aa B OOIIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOJICHCTBHSL.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATH IUIAH, aJTOPUTM pPELIECHUS 3aJayd (WM €ro 4acTh),
BBIOMpPATh CMOCOO pelIeHHus C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapPUAHTBI PELICHUN C y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIBb:

BJAJIETh CIOCOOAMHU CaMOINpPOBEPKH, CAMOKOHTPOJIS Tpolecca M pe3ysbTara
pelIeHrs MaTeMaTHIeCKON 3a1a4uu;

MpeNBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH TpH pEIICHWU 3a/auH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yjibTaTa JESATEIBHOCTH IIOCTABICHHON LIeTu MU
YCIOBUSIM, OOBACHATH MPUYUHBI JTOCTHXKEHUS WM HEJOCTHKEHHS LEJIH, HaXOAMUTh
OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOEHUSI MPOTPAMMBI [0 MAaTEMAaTUKE MPEICTABICHbI
0 roJiaM OOy4eHHS B CIEAYIOIINX pa3iesiaX MporpaMMbl B paMKax OTJEIbHBIX YU4EOHBIX
KypcoB: B 5—6 kjaccax — kypca «Maremarukay, B /-9 ki1accax — KypcoB «Anredpay,
«I'eomeTpus», «BEpOATHOCTD U CTATUCTUKA.



PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MHNOACHUTEJBHASA 3AIIMCKA

[IpuopureTHpIMU LENIAMH OOy4Y€HHsS MareMaThuke B 5—6 Kiaccax SBISIOTCS:

OpOAODKEHNE (OPMHUPOBAHMSI OCHOBHBIX MAaTEMAaTHUECKUX HOHATUH (4HCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢Qurypa), oOeclneynBaloOnMX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4aroInXCs;

pa3BUTHE MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0ydYarommxcs,
[IO3HABATEJIbHOM AaKTMBHOCTH, HCCJIENOBATEIbCKUX YMEHUW, MHTEpeca K H3YyYCHUIO
MaTeMaTUKU;

MoJIBeJICHUE OOydYaloluXcsi Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMaTUKU U OKPY>KAIOILIEr0 MUPA;

dopmupoBanrne (GYHKIIMOHATHPHOW MATEMAaTHUYECKONW TpPaMOTHOCTU: yMEHHS
pacrno3HaBaThb MaTeMaTU4YeCKue OOBEKThl B peajbHBIX JKU3HEHHBIX CHUTYyalMsIX,
NPUMEHATh OCBOCHHBIE YMEHHS [JIsl PEHICHHs MPaKTUKO-OPUECHTHPOBAHHBIX 3a/ad,
UHTEPIIPETUPOBATh IIOJyYEHHBIE pe3ylbTaTbl U OLEHUBATh WX Ha COOTBETCTBHUE
IPAKTUYECKON CUTYaIUH.

OcHOBHbIE JIMHUM COJEp)KaHUA Kypca MaTreMatuku B 5—6 Kkijaccax —
apumeTnyeckass M T€OMETPUYECKasi, KOTOpPbIE Pa3BUBAIOTCS MapajuIeNbHO, Kaxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO, HE HE3aBUCHUMO OJHA OT JPYroH,
a B TECHOM KOHTaKT€ M B3aMMOJCHCTBHH. Takke B Kypce MaTeMAaTHKH MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

W3yuenne apuMeTHyecKkoro MaTepuana HAuMHACTCSA CO CHCTEMAaTH3alud |
pa3BUTHUS 3HAHUN O HATYPAJIbHBIX YHCIIAX, TOJIyYEHHBIX HA YPOBHE HAYaJILHOTO OOILEro
oOpazoBanusi. Ilpm 3TOM COBEpIIEHCTBOBAaHWE BBIYMCIUTEIBHOW TEXHUKH U
dopMHUpOBaHME  HOBBIX  TEOPETUYECKMX  3HAHMM  COYETaeTcs C  pa3BUTHEM
BBIUMCIIUTENILHON KYJIbTYPBl, B YaCTHOCTH C OOydYe€HHEM TMpocTeHmmM mpuéMam
OPUKUJIKA W OLEHKU pe3yJbTaTOB BbIYMCICHUH. M3ydyeHue HaTypalbHBIX YHCEl
npojoJKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJIbHBIMU MOHSATUSMU TEOPUU AEITUMOCTH.

Hauano u3ydeHust 0ObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K D Kiaccy. ITO
NEePBBIN 3Tall B OCBOCHUH IpO0OEil, Koraa MPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH U/ICSIMH,
NOHATUAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX IPOOEH B MOTHOM 00BEME
MPEIUIECTBYET U3YUCHHUIO JECATUYHBIX ApoOeH, YTO 1eeco00pa3sHo ¢ TOUYKU 3PEHHUs

JIOTUKU W3JIOKEHUs YHUCIOBOW JIMHUM, KOTJa TpaBuUia JCUCTBUN C JCCATHUYHBIMH
JIPOOSIMH MOYKHO 0OOCHOBATh y»K€ M3BECTHBIMHU aJTOPUTMaMHU BBITIOJHEHUS AEUCTBUN
C OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO C JECATHUYHBIMU JPOOSMH PACIIHPUT
BO3MOXXHOCTH 71l TIOHHMaHUsI OOYyYarOIIMMUCS TMPHUKIAJIHOTO TPUMEHEHUS HOBOU
3alliCU TPU M3YYEHUH JPYTUX TMPEAMETOB U IPU MPAKTUYECKOM HCIIOJIb30BAHUU.
K 6 xmaccy oTHecéH BTOpOM »dTalm B M3YYEHUM JpoOei, TIae MNPOUCXOIUT
COBEpPIICHCTBOBAHNE HABBIKOB CPaBHEHUS U MTPeoOpa30BaHus qpoOeii, 0CBOEHNE HOBBIX
BBIYHCIUTENBHBIX QJTOPUTMOB, OTTAaYMBAHUE TEXHUKU BBIUMCICHHWNA, B TOM YHCIE
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3HAUEHUN BBIPAXKEHUM, COAEpXKAIIMX M OOBIKHOBEHHbBIE, M JIECATUYHBIE ApOOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, pACCMOTpPEHHE MPUEMOB pEIIeHHs 3a7a4d Ha JPOOH.
B Hauane 6 kiacca IpOUCXOANUT 3HAKOMCTBO C IOHSATHEM IIPOLICHTA.

OCoOEHHOCTBIO N3YyUYEHHUS MTOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCEN BIISIETCS TO, UTO
OHHM TaK)K€ MOT'YT pacCMaTpUBAThCS B HECKOJIBKO 3TaroB. B 6 ki1acce B Havane u3y4eHus
TeMbl «[lon0XKuTENbHBIE U OTpULIATENbHBIE YUCIIa» BblAeNsAeTcs noareMa «Llensie uncnay,
B paMKax KOTOpOM 3HAKOMCTBO C OTPHULATEIbHBIMU YHCIAaMH W JEHCTBUAMH
C ITOJIOXKUTEIILHBIMHA U OTPULIATENIEHBIMU YMCIIAMU IIPOUCXOIUT HA OCHOBE COZIEPKATEIILHOTO
NOJX0Aa. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMHTH 00YHAIOIINXCSA TPAKTUIECKH
CO BCEMM OCHOBHBIMM IIOHSATHSIMH TEMBI, B TOM YHCIE WU C IPaBUJIAMU 3HAKOB
IPY BBITOJTHEHUHU apU(PMETUUECKUX ACUCTBUN. M3yueHne palioHaIbHBIX YHCEN Ha 3TOM He
3aKOHYMTCS, a OyJeT MPOJIOJKEHO B Kypce anredpsl 7 Kiacca.

[Ipu o0Oy4yeHMHM pEIICHHIO TEKCTOBBIX 3aJad B S5—6 Kiaccax HCIOIb3YIOTCA
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BBIUMCIUTEIbHBIX HAaBBIKOB B 5—6
KJIACCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3a/1a4H CJIEIYIOLIIMX BUIOB: 3a1a4H Ha JIBU)KCHHE,
Ha YacTH, HA TIOKYTIKH, HA padOTy U MPOU3BOJUTENBHOCTD, Ha IPOLIEHTHI, HA OTHOILICHUS
u nponopuuu. OOyyaroluecs: 3HAKOMSTCS ¢ NpUEMAMM pELIeHUs 3a1ad nepedopom
BO3MOYKHBIX BapHUaHTOB, y4darcs paboTaTh ¢ MH(pOpManuen, IpeIcTaBIeHHON B GopMe
TaOJINL WIN JUarpamM.

B mporpamme ywyebHOro kypca «MaTeMaTuka» OperyCMOTPEHO (POPMUPOBAHUE
IPONEAEBTUUECKUX alNreOpanueckux MpeicTaBieHUd. bykBa kak CHMBOJI HEKOTOPOTO
YyCia B 3aBUCUMOCTHM OT MAaTEMAaTUYECKOIO KOHTEKCTa BBOJUTCS IIOCTEIIEHHO.
bykBeHHass CHMBOJIMKA ILIMPOKO MCHOJB3YETCS MPEXKAE BCEro ISl 3alUCh OOLIUX
YTBEPXKACHUN U IPETIOKEHHUM, (POPMYJI, B YACTHOCTHU JIJIS1 BBIYMCIIEHUS] TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B nporpamme yueOHOoro kypca «MaremaTtuka» TMpeACTaBlIeHA HAarJsAHas
reOMETpHUs, HampaBjJCHHAas HAa pa3BUTHE OOpPA3HOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO
BOOOpaKeHUs, N300pa3nUTENIbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU F€OMETPUH,
KOTOpPBI  OCYIIECTBIIIETCSI HA  HArJsAJHO-TIPAKTHYECKOM  YpPOBHE,  OIMPAECTCS
Ha HarIIHO-O0Opa3HOe MbIIUIeHHWe oOydawmuxca. bomibmas ponb  OTBOAUTCS
NPAKTUYECKOHN JEsITeIbHOCTH, OMBITY, 3KCIEPUMEHTY, MoAenupoBannto. O0yuaroluecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (PUTypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OpOCTEHIIMMU KOH(MUTypanusiMu, ydaTcsl Hu300pakaTb MX Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare, paccMaTpuBalOT MX MpOCTeiire cBoiicTBa. B mpornecce nu3ydeHus
HaTJSAHOW T€OMETPUHU 3HAHUS, MOJIyYeHHbIE OOYyYaloIIMMHUCA Ha YpPOBHE HadajabHOTO
o011ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U PaCIIUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 KJjlaccax M3y4aeTcs MHTETPUPOBAHHBIN NpeaMeT
«Marematrka», KOTOPHIH BKIIOUAET apu(PMETHUYECKUN MaTepual ¥ HarJBSIIHYIO
TreOMETPHIO, a TAK)Ke MPOINEACBTUUECKUE CBEACHMS W3 aireOpbl, AIEMEHTHI JOTHKU U
HayaJia OMKUCATEIbHOU CTATUCTUKH.

Oo111ee yKcio 4acoB, peKOMEHAOBAHHBIX JUIsl U3yueHus: MaTeMaThku, — 340 yacos:
B 5 xiacce — 170 yacos (5 yacoB B Heneno), B 6 kinacce — 170 vacoB (5 yacoB B HEJEIO).
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COJEPXAHUE OBYUYEHUA
S KUIACC

HarypajibHble 4ncia 1 HYJIb

Harypansnoe wuymncmo. Psa wHarypampHbix uncen. Yucmo 0. HM3obOpaxkeHwue
HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOMN (YMCIOBOM) MPSIMOM.

[TosunmonHas cucTeMa CUUCIEHUsA. PuMmcKkas HyMepamus Kak IPUMED
HEMO3UIIMOHHON CHUCTEMBI CUUCIICHUS. [leCsITUYHAs CUCTEMA CUHUCIICHUS.

CpaBHeHHE HaTypalbHBIX 4YHUCEJ, CPaBHCHHE HATYypPAJIbHBIX YHUCENI C HYJIEM.
CrnocoObl cpaBHeHUs. OKpyTIeHNE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypaJlbHbIX YUCEJ, CBOMCTBO HYJIA MPH CIOKEHUHU. BhlunTaHne Kak
JeicTBrUE, OOpaTHOE CJIOKEHUIO. Y MHOXXEHUE HATypajbHBIX YMCEI, CBOMCTBA HYJS U
CAMHMIIBI TP yYMHOXKEeHUH. J[leneHue kak JedcTBHe, OOpaTHOE YMHOXEHHUIO.
KoMrioneHTsI neiicTBUi, CBA3b Mex 1y HUMH. [IpoBepka pe3ynbrara apuMEeTHIECKOTO
nevctBus. [lepemecTuTeNbHOE W COYETATENBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS WU
YMHOXEHUSI, pacrpeeTuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnons3oBanne OykB I 000O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3aIlUCH
CBOMCTB apu(hMETUUECKUX JCHCTBUIA.

Jlenutenn u KpaTHBIE YHCIIA, PA3J0KEHNE HA MHOXUTENIH. [IpocThie U COCTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypallbHBIM ITOKa3aTeleM. 3alKCh YMCIA B BUJE CYMMBI Pa3psiIHBIX
ClaraeMbIXx.

HucnoBoe BrIpakeHUE. BpluncieHne 3HaY€HUM YUCIIOBBIX BBIPAXKECHUH, MOPSAIOK
BBITIOJIHEHUS J€UCTBUU. VCnonb30BaHWE TPU BBIYMCIEHUSX MNEPEMECTUTEIBHOTO M
COYETaTETLHOTO CBOMCTB (3aKOHOB) CIIOKEHMSI M YMHOXEHUS, PacHpeeIUTeIbHOTO
CBOMCTBA YMHOXECHHS.

Apodn
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeIUUUHbI. OOBIKHOBEHHBIE

npobu. [lpaBuiibHBIE W HempaBWibHbIE ApoOu. CMmemiaHHas ApoOb, TpeACTaBICHUE
CMEIIaHHOW JpoOM B BHUEC HEMPaBUILHOW JAPOOM W BBIJIEICHHUE IEJOM YacTH 4YHCIIa
U3 HemnpaBwiIbHOM ApoOu. M300pakeHue apoOeil TOUKaMH Ha YHCIOBOM MPSIMOM.
OcHoBHOe cBoiicTBO Apodu. Coxpamienune apoOeit. IlpuBeaenue npoOu K HOBOMY
3HameHaTeno. CpaBHEeHUE JpoOei.

CrnoxeHrue W BbIYMTAHUE JpoOei. YMHOXKEHHE M JeJieHHue IapoOei, B3auMHO-
oOpartHbie 1podu. HaxoxaeHre yacTu 1es10ro U 1eJIoro 1o ero 4yacTH.

Jlecatuunas 3anuchk ApoOeit. [IpencraBieHue gecaTUUHOM JpoOU B BHUIE
0ObIKHOBEHHOU. M300paxkeHue NeCATUYHBIX IpoOel TOYKaMHM Ha YHUCJIOBOM MPSMOM.
CpaBHEHHUE JECATUIHBIX APOOCH.

Apudmernueckue AEHCTBUS C AECATUUHBIMU Ipo0sMU. OKpYTriIeHUE TEeCITUUHBIX
TPOOEH.
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Penienue TeKCTOBLIX 32124

Pemenne TekcTOBBIX 3adad apu(METHUECKUM CIIOCOOOM. PerieHue ormyeckux
3amad. Pemienue 3amad mepeOOpoM BceX BO3MOKHBIX BapHaHTOB. lcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3amay, cosiepKaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EJIWHUIBI M3MEpPEHUS: MAaccChl,
00BbEMa, IeHBI, PACCTOSTHUS, BpEMEHH, CKOPOCTH. CBS3h MEKIY €AUHUIIAMU U3MEPEHUS
Ka)KJI0M BEJIMYMUHEI.

Perienre 0CHOBHBIX 3aj1a4 Ha APOOU.

[Ipencrapienue NaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIy4, yTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. YTO0JI. [IpsMOii, OCTpBIM, TYIION
Y Pa3BEPHYTHIN YIJIBL.

JUIMHAa OTpe3Ka, METPUYECKHE E€OUHULBl JUIMHBL. J[JIMHA JIOMaHOW, INEepUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsguele mnpeacraBineHuss o (¢QUIrypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
PsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o00paxenne ¢uryp, B TOM uyuciae Ha kieryatod Oymare. Iloctpoenue
KOH(DUTypaiuii U3 4acTei mpsiMoii, OKpYyKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTon Oymare.
Hcnonp30BaHne CBOWICTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIPaTa.

[Tnomans OpSIMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTrOJbHUKOB, B TOM uHciie (Uryp, M300paKEHHBIX Ha KieTdaToll Oymare.
EnvHUIBI N3MEPEeHHs IUTOIIAIH.

Harnsguele npeactaBieHHs O MPOCTPAHCTBEHHBIX (QUIypax: MNPSMOYTOJIbHBIN
napajienenunesa, Kyo, MHOrorpaHHuku. M300paxenue npocTeHmx MHOTOIPaHHUKOB.
Pa3BépTku kyOa u napamnenenunena. Co3nanue Mojesei MHOTOTPAaHHUKOB (13 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

O0BEM PAMOYTOJIBHOTO Napajuienenumnena, Kyoa. Enuauib usmepenus: oobeéma.

6 KJIACC

HarypaJjbHble ynuciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMU HATYpPAJIbHBIMU  YHCIAMHU.
UucnoBble BhIpAKEHHUS, MOPSAOK JIEUCTBUM, HCIONb30BaHWE CKOOOK. Mcrmonb3oBaHue
IIPU  BBIYMCICHUSX IMEPEMECTUTEIIBHOIO M COYETATEJIBbHOIO CBOMCTB CIIOKEHMS U
YMHOXEHUSI, PACIPENEIUTEIIBHOTO CBOKMCTBA YMHOXEHU. OKpyIJIeHUE HATypajbHbIX
yucen.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBITNI OOLTUI IeTUTENh U HAaUMEHbIIIee 00111ee
KpaTHoe. /|enuMoCTh CyMMBI U ITPOU3BEACHUS. JleleHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHas JApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe JIpoOeil.

CpaBHeHue U YyHOpsAouMBaHUE JpoOeil. PelmieHune 3a7ady Ha HAXOXKACHUE 4YaCTU
OT LEJIOro W UENoro mo ero yactu. JIpoOHoe 4McIo Kak pe3yibTaT JEJICHHUS.
[TpencraBieHne OECATUYHOM JpoOM B BUAE OOBIKHOBEHHOW IpOOM M BO3MOXHOCTH
IPENCTaBICHUS] OOBIKHOBEHHOW JIpoOHM B BHUJAE JECATUYHOW. JlecsTuuHble OpoOu H
MeTpuyecKas cuctema Mep. Apudmernyeckue AEUCTBUS U YHUCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHoIeHUU. Macmita0, nponopuus. [Ipumenenune
IIPONIOPLIAN NPH PELICHUH 3aa4.

IlonsTne mpoueHTa. BerunciieHHEe NMPOLIEHTA OT BEJIMYMHBI M BEJIWYUHBI 10 €€
IOpOLEHTY. BblpakeHHMe NPOUEHTOB NAECATHUYHBIMU JApoOsimu. PemeHue 3amay
Ha IIPOLEHTHI. BelpakeHne OTHOLIEHUS BEIUYUH B IIPOLIEHTaX.

HHonoxuTeabHbIC U OTPULATEIbHBIC YHCIA

IlonoxurensHple U oTpuuarenbHble 4yucna. lLlensle yucna. Monyne dwucia,
TreOMETPUYECKasi UHTEpIpeTaLns MOy yncia. M300paxenue ynucen Ha KOOpAUHATHON
npsamoil. YucnoBele mnpoMexyTku. CpaBHeHuEe uyucend. ApupMETUYECKHE AEUCTBUS
C IIOJIOKUATEJIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTeMa KOOpPAWMHAT Ha IUIOCKOCTH. KoOopaWHAaThl TOYKH
Ha IUIOCKOCTH, a0Ocuucca u opauHara. [loctpoenne Todek u uryp Ha KOOpAUHATHON
IUIOCKOCTH.

BykBeHHbIE BBIpaKEHUS

[Ipumenenue OyKB HaJisi 3allUCU MaTEMaTUYECKUX BBIPAKEHUN W MPEIOKEHUH.
CpoiictBa apu(mMeTHueckux JAeCTBUH. DByKBEHHbIE BBIPAKEHUS W  YHUCIOBBIE
NIOJACTAaHOBKU. DyKBEHHBIE PABEHCTBA, HAXOXKICHHE HEU3BECTHOIO KOMITOHEHTA.
®opmynsl, GopMyabl HepuMeTpa M IUIOLIAAM NPSAMOYTOJIbHUKA, KBajpara, 00bEMa
napasuiesienumnesaa u Kkyoa.

Pelienue TeKCcTOBBIX 32124

Pemrenne TEeKCTOBBIX 3amad apu(METHUYSCKUM CIIOCOOOM. PelieHune JTOrmyecKux
3aaa4. Pemenue 3a1ad mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agad, conepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMUUHBI: CKOPOCTh,
BpEMsl, PaCCTOSTHHE, IICHA, KOJIMYECTBO, CTOMMOCTbD, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BbEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCcCTOSIHUS, BPEMECHH, CKOPOCTH.
CBs13b M@Ky €IMHUIIAMUA U3MEPEHUSI KaXKI0M BEJTUYUHBI.

Pemenue 3amad, CBS3aHHBIX C OTHOIIEHHUEM, MPOMOPIHUOHAIBHOCTHIO BEIWYHUH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TpPUKHUIKA, OKpyrjeHue pesyiapTara. CocTaBiieHue OyKBEHHBIX
BBIPKECHUH I10 YCIOBUIO 3aa4U.

[IpencraBienre JaHHBIX C TOMOIIbIO Tabmun W guarpamMm. Croyi0uaTeie
JMarpaMMbl: YTEHHE U MOCTpOeHUE. UTeHHE KPYTrOBbIX AUArPAMM.
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Harasignas reomerpust

Harnsanele npencraBinenus o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, yroji, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KPYT.

B3anMHoOe pacrnosioxkeHue IBYX MPSMbBIX Ha IUIOCKOCTH, MMApaLIEIbHBIE MPSMBIE,
NepHeHANKYIJISIpHbIE TpsiMble. MI3MepeHue paccTOSHUM: MEXIY IBYMS TOYKaMH, OT TOUKH
JI0 MPSIMO#A, IJIMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

N3mepenrie u TMOCTpOEHHME YIJIOB C TMOMOIIBIO TpaHCHOpTHpa. Bumuel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
paBHOCTOPOHHUHN. YeThIpEXYTOJIbHUK, MPUMEPHI YETHIPEXYTOJIBHUKOB. [IpIMOYTrOIbHUK,
KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH, VYIJIOB, JuaroHaneil. M3o0paxeHue
reoMeTpudeckux GUryp Ha HEJIMHOBAHHOM OyMare ¢ HCHOJIb30BaHUEM ITUPKYIIA,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenuns Ha kiieTyaToil Oymare.

[TepumeTtp MHOroyrosibHuka. [loHsiTHE TUIOMAAXM (UTYPBI, €IUHULIBI U3MEPECHUS
wiowaau. [Ipubnmxénnoe n3mepenue miomwaan Guryp, B TOM 4YKCI€ HAa KBaJpaTHOU
cetke. [IpubnmxéHHoe N3MepeHne JJIUHBI OKPYKHOCTH, IJIOIIAN KpyTa.

CumMeTpus: LIeHTpaibHAasi, OCEBas U 3epKaJIbHAs CHMMETPHH.

[TocTpoeHre cMMMETPUYHBIX GUTYP.

Harnsinaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: napauienenunen, Kyo,

npu3Ma, nupamua, KOHyC, IWIMHJP, map U chepa. M3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, HIUIMHAPA U KoHyca. Co3aaHue Mojaesnen
IPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB).

[Toustue o0BEMa, enuHUIBI H3MepeHUus o00bEMa. OO0BEM MNPSIMOYTOJBHOTO

napasuienenurnesaa, Kyoa.

HPEIMETHBIE PE3YJIbTATDHI

[IpeameTHBIE pE3yJabTAaThl OCBOCHUS MPOrPaMMbl Y4EOHOro Kypca K KOHILY
o0yueHus B S KkJacce:

Yucaa v BbIYUCICHUSA

[ToHumaTh U MPaBUIBHO YHOTPEOJSATh TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMU
YUCcIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh M YNOPSAJIOYMBATH HATypaJibHbIC YMCJIa, CPABHMBATh B MPOCTEUINNX
CiIydasiX OOBIKHOBEHHBIE IPOOH, IECSITUIHBIEC IPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €1
YUCJIOM M W300pakaTh HATypaJbHBIC YMCIA TOYKAMU HA KOOPIWHATHOM (YHCIIOBOIN)
MIPSIMOU.

Beimonuare  apudmernueckue  JASHCTBUS € HATypallbHBIMM  YHCJIAMH,
C OOBIKHOBEHHBIMU APOOSMU B MIPOCTECUIITUX CITydasiX.

BrINonHATH NPOBEPKY, NPUKUJIKY PE3YIbTATA BHIYUCICHUM.

OKpyTJIsTh HaTypaJbHBIE YKCIIA.
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Penienue TeKCTOBLIX 32124

Pematrp TekcToBble 3amaun  apuMETHUYECKHMM CIIOCOOOM U C  IOMOIIBIO
OpPraHU30BAHHOI'O KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaun, coaepKane 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCT,
BpEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMbl, TAOIHIbI, O003HAYEHUS NPH PEIICHUH
3a7ad.

[Tonb30BaTbCcs OCHOBHBIMU €IMHUIIAMU HM3MEPEHUS: IIEHBI, MACChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IUHUIIBI BETMYUHBI Uepe3 APyTHUe.

W3Bnekarb, aHalIM3UpOBaTh, OLIEHMBATh HH(OpPMaLMIO, MPEICTABICHHYIO
B Ta0iMile, Ha CTOJIOYATON Auarpamme, HHTEPIPETUPOBATh MPEACTABICHHBIC JaHHBIC,
UCII0JIb30BaTh JIAHHBIE ITPU PELICHUU 3a]1a4.

Harasignas reomerpust

[Tonp30BaTHCS TEOMETPUUECKUMU MTOHATUAMU: TOUKA, IPsiMasi, OTPE30K, JIyd, YIroJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEKIMUX Gopmy
U3YYCHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKO C YIJIJaMHW: BEpLIMHA CTOPOHA,
C MHOT'OYTOJIBHUKaMHU: YroJl, BEPIIMHA, CTOPOHA, JUAarOHallb, ¢ OKPYKHOCTBIO: PaJINyC,
TAAMETP, UEHTP.

N300pakaTh N3ydeHHBIC TEOMETPUUYECKUE (PUTYPHI HA HETUHOBAHHOM M KJIETYaTON
OyMare ¢ MOMOIIBIO ITUPKYJISI U TUHEHKH.

Haxomute miIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHMEM C IOMOIIBIO

JIMHEN KU, CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO paJinyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH M YIVIOB MOPSIMOYTOJIbHMKA, KBaapara IJid HUX
MOCTPOEHMU S, BBIYMCIICHUS TUIOMIAIN U IEPUMETPA.

Boluucnsate mepumerp W IUIOMIAAL  KBajapaTa, NPsIMOYTOJbHUKA, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM UK€ (PUTYD, N300paKEHHBIX HA KJIETUYATON
Oymare.

[Tonp30BaThCS OCHOBHBIMHM METPUYECKUMHU €AWHUIIAMUA MW3MEPEHHS [UJIMHBI,
MJIONIAIY; BBIpAXXaTh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

Pacnio3naBate mapamnenenunen, KyO, WUCMONIB30BATh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHHUS MMapajuieNienuIesa, Kyoa.

Beruucnare 00bEM  KyOa, mMmapaienenurena 1o 3aJaHHBIM — M3MEPECHUSM,
M0JI30BATHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecimoxHbIE 3aJauM  HA HU3MEPEHUE TE€OMETPUUYECKHUX  BEJIMYHH
B MMPAKTUYECKUX CUTYaALIHUSX.
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[IpeameTHBIC pE3yJabTATHl OCBOCHHUS MPOTPAMMbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 6 Kiaacce:

Yuciia 1 BbIYUCICHUSA

3HaTh M IOHUMATh TEPMHUHBI, CBA3AaHHBIE C PA3JIUYHBIMH BHJAMH 4YHUCEI H
crnoco0aMy WX 3aIuCH, NEPEeXOAUTh (€CIU 3TO BO3MOKHO) OT OJHOM (OpMBI 3amKCH
qyuclia K Ipyrou.

CpaBHMBATh U YIIOPSIIOYMBATS LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,
CpPaBHMBATH YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BolinonHsaTh, coueras yCTHbIE M TUCbMEHHbIE TPUEMBI, apudMeTrdecKkue 1eicTBUs
C HaTypaJdbHBIMU M IIEJIBIMH YHCIIaMH, OOBIKHOBEHHBIMH M JECATHUHBIMH APOOSIMH,
MOJIOKUTEIIBHBIMHA M OTPULIATEIIbHBIMHA YHCIIAMM.

BprunciATe 3HaYEHWs YWCIOBBIX BBIPAKEHHM, BBINOJHATH NMPUKUAKY U OLIECHKY
pe3ynbTaTa BBIYMCICHUH, BBINOIHATh MPEOOpPa30BaHUS UYHCIOBBIX BBIPAKEHUN
HA OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

CoOOTHOCUTPH TOYKY Ha KOOPJWHATHOW MPSAMOU C COOTBETCTBYIOLIUM €M YHCIIOM U
M300pakaTh YUCIa TOYKAMU HA KOOPJIMHATHOMN NPSIMOW, HAXOUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHU B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAWHATAMU 3TOU
TOYKH.

OKpyTJsTh LENble Yhciia U JECATUUHBIE APOOH, HAXOIUTh TPUOIMKEHUS YUCE.

YucsioBbie M OyKBEHHbIE BHIPAKEHU S

[TonumaTe W ynoTpeONsATh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTENEHU 4YHUCIIA,
HaXOJWTh KBaJpaT M KyO 4YHCIA, BBIUMCIATH 3HAYEHUS YHCIIOBBIX BBIPOXKCHUH,
CoZEpKaIUX CTETICHU.

ITonb3oBaThCs TpU3HAKAMM JIIMMOCTH, PACKJIaJblBaTh HaTypajibHbIE 4YHCIIA
Ha MPOCThIE MHOKUTEIIN.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIUU U OTHOLLICHHMS.

Ucnonb3oBath OykBBI AJisi OOO3HAUYEHUS YHUCEN MPH 3alUCH MaTEeMaTUYECKHUX
BBIPAXKEHUN, COCTABJIATh OYKBEHHBIC BBIpAXKEHUS W (OPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIpaXXEHUM, OCYIIIECTBIISAS HEOOXOIUMbIE MTOACTAHOBKHU U ITPeoOpa3oBaHusI.

Haxonnts HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PemieHne TeKCTOBBIX 33124

Pemrats MHOTOIIIaroBeIe TEKCTOBBIC 3aaUl ApU(PMETHUSCKUM CITIOCOOOM.

Pemate 3amaum, cBsi3aHHBIE C OTHOIICHUEM, IPOMOPIIMOHAILHOCTHIO BEIWYHUH,
MPOIICHTAaMH, PEIIaTh TP OCHOBHBIC 33/1a4l HA IPOOU M TIPOIICHTHI.

Pematp 3amaun, coaepkaliyie 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIUUYUHBI: CKOPOCTb,
BpeMsl, PAcCTOSHHE, II€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIILHOCTh, BpEMS,
00béMa paboThl, UCHOIB3YSd apudMETHUYECKHE JEWUCTBUS, OILICHKY, MPUKHUIKY,
MOJIb30BAThCS €IMHUILIAMU U3MEPEHUST COOTBETCTBYIOIIUX BEIUYHUH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS 10 YCIOBHUIO 3aa4H.

17



W3Bnekats HHPOpMAIIHIO, TPEICTaBICHHYIO B TAOIUIaX, HAa TMHEHHOM, CTOIOUaTOM
WIM KPYyroBOM  JuarpamMmax, HWHTEPIPETUPOBATh  MPEJICTaBICHHbIC  JIaHHBIE,
UCIIOJIb30BaTh IaHHBIC MPHU PEIICHUH 3a]1a4.

[IpencraBnsaTe WHGOPMALKMIO C TMOMOIIBIO TaONHIl, JUHEHHOW M CTOIOYATOU
JHarpamM.

Harasignas reomerpust

[IpuBoauTs mNpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKIMUX GopMmy
U3YYEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PABHBIX
Y CUMMETPHUYHBIX QUTYD.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISA, TUHEHKHU, TPAHCIOPTUPA HA HETMHOBAHHOMN U
KJeTyaTo Oymare M3y4eHHbIC IUIOCKUE reoMeTpuueckue (Urypbl U KOH(PUTypaluw,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30oBaThCd TEOMETPUUYECKUMHU TOHATUSIMU: PABEHCTBO (UTYP, CUMMETPHS,
MCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHUEN: OChb CHUMMETPHUH, LEHTP
CHMMETPUH.

HaxonuTe BeTM4YuHBI YTI10B U3BMEPEHUEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI, NOJB30BATHCA IPU PELICHUHM 3a4a4 TPaJyCHOM MEpOU YIJIOB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBIU, IPAMOU, pa3BEPHYTHIN U TYIIOW YIJIBL.

BpruncnsaTe JIMHY JIOMAaHOW, TIEPUMETP MHOTOYTOJBHHKA, ITOJb30BaThCS
E€AVHUIIAMH W3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IMHULBI U3MEPEHHUs JUIMHBI 4epe3
JpyTHe.

Haxonuth, ucnonb3ys 4YepTEXKHBIE HUHCTPYMEHTBI, PACCTOSHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH Ha KBaJIPATHOU CETKE.

Beruucnars miomaas GUryp, COCTaBiIeHHBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIH30BATh
pa3OueHne Ha  NPAMOYTOJbHUKH, Ha  pPaBHbBIC burypel,  JIOCTpaviBaHUE
JI0 TPSMOYTOJIbHUKA, TOJb30BAThCA OCHOBHBIMHU €IMHULIAMU W3MEPEHMS IUIOILIAJIH,
BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS TIONIAN Yepe3 APYTrue.

Pacrio3naBate Ha MOJAENAX W U300pAKEHUSX TMHUpaMUAY, KOHYC, IHIIMHID,
MCIIOJIB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpO, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTs Ha KJIeTUYaTol Oymare mpsiMOYyToJIbHBIN Mapasuieeuie]I.

Beruucnare 00bEM  TPSAMOYTOJIBHOTO Mapajulesienunena, Kyda, MOJIb30BaThCA
OCHOBHBIMU €TUHUIIAMU U3MEPEHHS 00BEMA;

PemaTe HecnmoxkHbIE 3a7auyd  HAa HAXOXKJICHUE TIE€OMETPUYECKUX BEJIMYHMH
B MMPAKTUYECKUX CUTYaALIHUSX.
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TEMATHYECKOE IIVTAHUPOBAHHUE 5 KJIACC

Haumenosanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4JacoB coJiepKaHue
HatypanbHble unca. 43 Jecsatnunas YuraTth, 32alIUCHIBATDH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;
JleficTBYA C HATYpaIbHBIMU CUCTEMA CUUCIICHMS. | NMPEAJIararb M 00CYKIATh CIOCO0BI YIIOPSAJOUYNBAHMS YUCEN.

q1CJIaMi

Psn mHaTypanpHbIX
YHUCEel.
HarypanbHbiit psz.
Yucio 0.
HatypanpHble uncia
Ha KOOPAWHATHOU
MIPSIMOU.
CpaBHeHnue,
OKpYIJIEHUE

HaTypaJbHBIX YHCEIL.

Apubdmerndeckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI IPU CIIOKEHUU
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

N300pakaTh KOOPAUHATHYIO MIPSMYIO0, 0TMEYATH YKCIIA
TOYKaMH Ha KOOPJIMHATHOUN MPSIMOMl, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTYpaJIbHOTO psifa, unucen 0 m 1
IIPU CJIOKEHUU U YMHOKCHUHU.

Hcnmonb30BaTh NPaBUJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BoinoHATHL apupmMeTnyecKue 1ecTBUS C HATypAIbHBIMU
YUCJIaMU, BBIMUCJIAATH 3HAYCHUS YUCIIOBBIX BhIPAXKEHUMN

co ckoOKaMu 1 0€3 CKOOOK.

3anucbIBATH MPOU3BE/ICHNUE B BUJIC CTCTICHU, YMTATH
CTEIEHU, UCO0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAHMUE,
MOKa3aTelib), BLIYNCIAATH 3HAYEHUs CTCTICHEH.

BbINOJIHATH NPUKUAKY U OLEHKY 3HAaUYCHUM YUCIIOBBIX
BBIPAKEHUI, MPEAJIATraTh U IPUMEHATh NPHUEMbI IPOBEPKH
BBIUKCIICHUN.

Hcnonb30BaTh NPU BLIYUCTEHUSAX TIEPEMECTUTEITLHOE U
COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHSI,
pacrpeeIuTeIbHOE CBOMCTBO YMHOXKEHNS; (OPMYJIMPOBATH
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[lepemecturenbHOE
1 COUYETATEIBHOE
CBOMCTBA CJI0KEHUS
U YMHOXKEHUS,
pacnpeeuTeIbHOE
CBOMCTBO
YMHOKEHHS.
Jenurenu n
KpaTHBIE YUCTIa,
PA3JI0KECHUE YUCIIa
HAa MHOYKUTEJIH.
Henenue

¢ ocratkoM. [IpocTeie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CreneHn
HaTypaJbHbIM
TOKa3aTeJIEM.
HucnoBbie
BBIpa)KCHMUS;
MOPSIOK IEUCTBUM.
Penienne TekCTOBBIX
3a7a4 Ha BCE
apudmernueckue

U IPUMEHATH MPABUJIA TPeoOpa30BaAHUS YUCIOBBIX
BBIpAXKEHUI Ha OCHOBE CBOMCTB aprU(METHUECCKUX JCHCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH rUNOTE3bI, GOPMYJIMPOBATH 00001IIEHNS U
BBIBO/IBI 110 PE3YyJIbTaTaM IPOBEAEHHOTO UCCIIEIOBAHMUS.
DopMyJIUPOBATH ONpPeeIeHUs JICJIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIA; PACIIO3HABATD
IPOCTHIE U COCTaBHbIC UKCIa; (GOPMYJIUPOBATH U
NPUMEHATH NMPU3HAKYU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHUCIIA HA ITPOCTHIE
MHOKUTEIN; HAXOAUTh OCTATKU OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJbHbIX YUCJIAX, MPUBOAUTH IPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAIbHBIX YUCEI.
KoncTpyupoBars maTeMaTuueCcKHe NpeIJI0KEeHHS

C IIOMOIIBIO CBA30K «HM», «KHUIIN», KECIH. .., TO...».

PemaTh TeKCTOBBIC 3a/1a4u apUPMETUIECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK/Ty BEJIMUMHAMU (CKOPOCTh,
BpeMsl, paCCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3aa4H,
nepegopMyIMpPoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JTaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJINYNHAMU,
CTPOUTH JIOTUYECKYIO LIEMOYKY PACCYKIACHUM.
MoaeaupoBarhb X0/ PEIICHUA 3aa41 C TOMOUIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUE U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oueHMBATH NOJyYEHHBIN pPE3yJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIs OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIIUOKH.

PemaTsp 3a1a4n ¢ noMoIIbIO epedopa BCeX BO3ZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

Harnsinnas reomerpust.
JIMHUM HaA TJIOCKOCTH

12

Touka, nipsimasi,
OTPE30K, JTyY.
Jlomanas.
N3mepenune mimHbI
OTpE3Ka,
METPUYECKHUE
CIMHHIIBI
W3MEpPEHUS JUTUHBI.

OKpyX HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

Pacno3naBaTth Ha yepTekax, pUCyHKAX, ONMCHIBATD,
WCIIOJIB3Ys TEPMHUHOJIOTHIO, U H300paKkaTh C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, JOMaHY0, OKPYXHOCTb.

Pacno3naBath, NpMBOAUTH NPUMeEPbI OOBEKTOB PEATILHOTO
MUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLEHUBATH UX
JIMHEWHBIEC Pa3MEPBI.

Hcnonb30BaTh JIMHENWKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUTS TIOCTPOEHUS ¥ UBMEPEHNS: M3MEPATh JITIMHY OTPE3Ka,
BEJIMYUHY YIJIa; CTPOMUTH OTPE30K 3aJaHHOU JUTMHBI, YTOJI,
3aJIaHHOM BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM paBHBIC
OTpE3KH, CTPOUTH OKPYKHOCTb 33JJaHHOTO paJuyca.
N3006paxath KOHPUTypaLlMK TEOMETPUUYECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEH HA HEJIMHOBAHHOMN U
KJIeT4aTol Oymare; nmpeajiaraTb, ONMChIBATH U 00CYKAAThH
CIOCo0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBaTh u n300pakaTh Ha HEJIMHOBAaHHON U

21




[IpakTnueckas
pabora
«ITocTpoenne
YTIIOB»

KJIeTYaToi Oymare mpsiMoi, OCTPBIH, TYIOH, pa3BEPHYTHIN
VTJIbl; CPABHUBATH YIJIbL.

BbIYHCISTH IJIMHBI OTPE3KOB, JOMAaHbIX.

IloHnMaTh U MCNOJIB30BAThH NPU PELICHUH 32124
3aBUCUMOCTH MEXy €IMHULIAMH METPUUECKON CHUCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BbIPAKATH JUIMHY B PAa3JIMYHBIX €AUHULIAX U3MEPEHUS.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys

U (pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

HpoOs. [IpaBunbpHbIe
1 HEIIPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxenue u
BBIYMTAHUC
0OBIKHOBEHHBIX
npobeii. CMmenranHas
JIpo0Ob. YMHOKEHHUE
U JICIICHUC
OOBIKHOBCHHBIX
npo0eit; B3auMHO-
oOpaTHbI€ TpoOH.
Penienne TekCTOBBIX
3a/1ay, COJepKaIIuX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpaUuecKoil, IpeIMeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOOBIO.

YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxaTh 0OBIKHOBEHHBIEC APOOU TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

D®opMyIHPOBaATH, 3aNIUCHIBATH C NOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpo0OHU JUIsl COKpaIlEHUs: qpoOeit U MpUBEICHUS
IpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOH B BUI€ HEMPaBUILHOM U
BBIICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpoOu.
BoinoHATH apudmMeTnyecKue 1eHcTBUs

C 0OBIKHOBEHHBIMU JPOOSMU; PUMEHATH CBOMCTBA

3a/1a4M Ha JIPOOH.

apupMETUIECKUX TCUCTBUM JIsl palluOHATN3AIUN
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[IpumeneHue OykB
JUISL 3aIHACH
MaTEeMaTUYECKHUX
BBIPAKEHUU U
MPEIJIOKECHU N

BBIYMCIICHUN.

BoINOJIHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BHIYUCICHUM;
NpeaIaraTb U MPUMEHSTh NPUEMbI IPOBEPKH BHIYMCIICHHI.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB ApOOEH, ONUPasCh

Ha YHUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHKCIIE C TOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKa3bIBAaHUM.

Pemarts TeKCTOBBIC 33/1a4, CO/IEpKAIUE APOOHBIE TaHHBIC, U
3a71a4M Ha HaXO0XJEHHUE YaCTH LEJIOT0 U LEJIOro MO €ro YacTH;
BbISIBJISITH UX CXO/JICTBA U Pa3/INYHsl.

MoaeaunpoBarh X0 PEIICHUA 33J]a41 ¢ TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupath, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh NOJIYYCHHBIN PE3yJIbTaT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIIUOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKI

Harnsanas reomerpust.
MHOTOyronsHuKH

10

MHOTrOyrojbHUKH.
YeTbIpEXYTroIbHUK,
IIPSAIMOYTOJIBHUK,
KBaJpar.
IIpakTnyeckas

OnucbiBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PaKATH

C IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

I[IpuBoguTH NpUMeEPBHI 0O0HEKTOB PEATHHOTO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«ITocTtpoenne
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHaMU

Ha HEJINHOBAaHHOM
Oymarey.
TpeyrosbHUK.
IImomane n
HIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€ AMHUIIBI
U3MEpEHUS

TUJIOILA TN,
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJIBbHUKA, OLCHUBATH UX JIMHEHHBIE Pa3MEPBL.
Ber4ucJsTh: IepuMeTp TPEyroJbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBaApaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HETMHOBAHHOM U KJI€TYaTOM Oymare KBajapaT U
MPSAAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBats cBOMCTBA NIPSIMOYTOJIbHUKA, KBAIPATa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS, MOJECIINPOBAHNUS;
CpaBHMBATh CBOWCTBA KBaJpaTa U IPsIMOYTOJIbHHUKA.
KoHcTpyupoBath MaTeMaTH4ecKHe NMPeII0KEHUS

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «11000i1». PacmoznaBath
VCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOIOYT'OJIbHUKAX,
NPUBOAUTH IPUMEPBbI ¥ KOHTPIIPUMEDBL.

HcciienoBaTh 3aBUCMMOCTB IUJIOIIAIA KBAApaTa OT JJIMHbI
€r0 CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU JJISI TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTh UX IUJIOLIA/b, pa30UBaTh
burypsl Ha IPSAMOYTOJILHUKHY M KBAAPAThl U HAXOAUTh UX
IUIOLIA/Ib.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCNOJIb30BATh 3ABUCMMOCTH MEXKIy METPUUECKUMU
€IUHULIAMU U3MEPEHUS TIJIOIIAIHN.
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3HAKOMHUTBHCS ¢ IPUMepPaMM PUMeHEeHUs IJI0IAN U
MepUMETPa B MPAKTHICCKUX CUTYyalusIX. PemaTs 3agaun

U3 peajbHON KU3HH, MPeAJIaratb H 00CyKIaTh pa3iudHbIe
CIOCO0BI PEIICHUS 3a/1a4

Jlecatuunbie 1podu

38

JlecaTrdHas 3anuch
npobeii. CpaBHEHUE
JIECATHYHBIX
pooeii.

JlenicTBus

C JCCATHYHBIMH
JPOOSIMH.
OxkpyrieHue
JIECATHYHBIX
JpOOeH.

Penienune TeKCTOBBIX
3a/1a4, CoJIepPIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha ApooH

IIpeacTaBisiTh ACCATUYHYIO APOOb B BU/Ie OOBIKHOBEHHOM,
YHTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSA0UNBAHUS JIECATHYHBIX APOOEH.

N300pakaTh IecITHIHBIC APOOH TOUKAMU HA KOOPIMHATHOM
IIPSIMOU.

BbIABJIATH CX0CTBA M PA3JIUYHUSA TPABIIT apU(PMETHUECKHUX
JICVCTBHI C HATYpPaJIbHBIMU YUCIAMH U JECATUYHBIMU
JIpoOsiIMU, OOBACHSTH UX.

BoInoJHATH apuMEeTHIECKUE TSUCTBUS C ICCATUIHBIMU
JIpoOSIMU; BBITIOJIHATh NPUKUAKY H OLIEHKY pe3yibTaTa
BBIUHMCJICHUM.

I[IpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUUISL pallMOHATU3alliA BEIYMCIICHUM.

I[IpuMeHATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoauTh HCCIEI0BAHMS CBOMCTB AECATUYHBIX IPOOEH,
ONHUPasCh HA YHUCIIOBBIE DKCTICPUMEHTHI (B TOM YHUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh TMINIOTE3bI U
MIPUBOJUTH UX 00O0CHOBAHUS.

Pacno3HaBaTh HCTHUHHBIC U JJOKHBIC BHICKA3HIBAHUS

0 IpO0sX, MPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA W OTPUIIAHUS BBICKA3bIBAHUM.
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PemaTh TeKCTOBBIE 33a4H, COJIEpKAILINE APOOHBIE JaHHbBIE, U
Ha HaXO0XKJECHHUE YaCTU LEJIOr0 U LIEJIOTO0 TI0 €ro YacTH;
BBIAIBJISITH UX CXO/CTBA U PA3JIHYHSL.

MopeanpoBaTh X0/ PELICHU 3a1a4 C TIOMOIIBIO PUCYHKA,
cxemsbl, Ta0smupl. IlpuBoanTs, pa3oupars, OEHUBATH
pa3jInyHbIEe PEUICHUS, 3aIIUCU PEIICHUI TEKCTOBBIX 3a/a4.
OmnepupoBaTth IpOOHBIMYU YHCIAMU B PEATBHBIX KU3HEHHBIX
CUTyalUsX.

Kpuruyecku oneHuBaTh IOJy4YCHHBIN PE3YIbTAT,
OCYLIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUTh OIINOKHU.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKU

Harnmsannas reomerpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHuKHy.
N3o6paxkenue
MHOTOTPaHHUKOB.
Mopenn
MIPOCTPAHCTBEHHBIX
TEJL.
[IpssMOYyTONIBHBIN
napajuiesienunesn,
Ky0. Pa3BépTku KyOa
Y Mapasuienenume/a.
IIpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaKoleM
MHpe MIPSIMOYTOJIbHBIN TTapaJliesienune, Kyo,
MHOTOTPAaHHHUKH, ONIMCHIBAThH, HCI0JIb3YS TEPMUHOJIOTHIO,
OLICHUBATh JIMHEHWHbBIEC PA3MEPBI.

I[IpuBoauTH NpUMeEPBI 0OHEKTOB PEATHHOTO MUPA, UMEIOIITUX
(GbopMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO Napaljiesenunea,
Kyoa.

N300pakaTh Ky0 Ha KJIeTUaTON OyMmare.

UccaenoBaTh cBolicTBa Ky0a, IPsSIMOYTOJIBLHOTO
napasuiesienunea, MHOTOrPaHHUKOB, HCTIOJIb3YsI MOJIEIIH.
Pacno3naBath U M300paxkaThb pa3BEPTKU KyOa U
napaienenuneaa. MoaeanpoBathb Ky0 U apajuieenunes]
u3 Oymaru u rnpoyvx MaTepuagoB, 00bACHIATH CIOCO0
MOJEIIUPOBAHUSL.
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PSIMOYTOJIBHOTO
napasuiesenumnesa

HaxoauTs n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJIbHOTO MapaljiesIeuIeaa;
HCCJIEeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATH M 000CHOBBIBATH THIIOTE3Y.
Ha0uronath 1 NPOBOAUTH AaHAJOTUM MEX]Y TOHATUAMHU
wionaau u o0bEmMa, nepuMeTpa 1 MIolaau HOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHUKaX, MPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI,
CTPOMTH BbICKA3bIBAHMSA 1 OTPULIAHHS BHICKA3bIBAHU.
Pemars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATHH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIE YMCIIa, OOBIKHOBEHHBIE U JECATUYHBIE IPOOH,
BBITIOJIHATH MPEe0Opa30BaHUS YHCET.

Bp16upaTh c1ocod cpaBHEHMS YKUCEN, BRIYMCICHUM,
NPUMEHSITh CBOICTBA apU(METUUECKUX JCHUCTBUIN

JUISL paMOHAIU3AUU BEIYUCIEHU .

OcyuecTBJIATh CAMOKOHTPOJIb BBITTOJIHAEMBIX TEUCTBUN U
CaMOIPOBEPKY Pe3yJIbTAaTa BEIYUCICHUM.

Pemiats 3aga4mn U3 peasbHON )KU3HU, IPUMEHATH
MaTreMaTH4YeCKHe 3HAHUSA [T PELICHUs 3a1a4 U3 APYTrux
y4eOHBIX MPEAMETOB.

Pemath 3aga4n pa3sHbIMH C1I0CO0aAMH, CPABHUBATD -
CIOCO0BI pELICHUS 3a/1a41, BBIOMPATh PAllHOHAIbHbBIN
c1ocod

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170

6 KJIACC
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HaunmenoBanue pazaena |Konuuectso OcHoBHOE OcHOBHBIE BUJIBI JEATETHHOCTH O0YJaIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
HatypanbHble yncia 30 Apudmerndeckne BoinosHsaTs apudmeTnyeckne AeiCTBUS C MHOTO3HAYHBIMU
TeHCTBUSA HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHUSI YHCITOBBIX
C MHOT'O3HAYHBIMH BBIPOKEHHUI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJIAATH
HaTypaJbHBIMU 3HAYeHMsl BHIPAKEHUN, COJICPIKAIIUX CTEIICHH.
guciamu. YucnoBbie | BbINOJHATH NPUKHAKY M OI€HKY 3HAYCHUIN YACITOBBIX
BBIPKEHUS, BBIPKECHUI, IPUMEHSITH NPUEMBbI IPOBEPKH PE3yiibTaTa.
NOPAJIOK JCHCTBUH, Hcnosib30BaTh NPH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
UCIOJIb30BaHUE cCoUueTaTeIbHOE CBOMCTBA CIIOKCHUS M YMHOXKCHUS,

ck000oK. OKpyTryieHHE
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIINH ACIUTEND U
HanMMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMoCTh CyMMBI U
IPOU3BE/ICHUSI.
Jlenenne

C OCTaTKOM.
Penienue TeKCTOBBIX
3a71a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHNSI OTHOCUTENIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCHUCTBUM.
HccnenoBath 4nCiIOBbIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHCIIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
rUNoTe3bl.

®opMyJIMPOBATH ONpPeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro EIUTENS M HAUMEHBIIETro O0IIEero
KpPaTHOTO, IPOCTOTO U COCTABHOTO YHCEIT; UCTIOIh30BaTh 3TH
HOHSITUS NIPH PELICHUHU 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIUHUCIIEHUS HAMOOJBIIET0 00I1IEero
JICIUTENS] U HAMMEHBIIIETO 00I1ero KpaTHOTrO ABYX YHCET,
AJITOPUTM Pa3JIOKEHUS YHCIa Ha IPOCThIE MHOXKUTEH.
HccaenoBathb ycioBus 1eIUMOCTA Ha 4 U 6.

HccnenoBarth, 00Cy:K1aTh, GOpMYyTHPOBATH U
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000CHOBBIBATH BbIBO/I O YETHOCTH CyMMBI, IPOU3BEICHHUS:
JBYX YETHBIX YUCEJI, IBYX HEYETHBIX YUCIIEC, YETHOIO U
HEYETHOTO YUCEIL.

HccaenoBath cBOMCTBA JEIMMOCTU CYMMBI U IIPOU3BEICHUS
YUCE.

IIpuBoaMTH NpUMeEPHbI YUCEII C 33JAHHBIMUA CBOMCTBAMH,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YUCEJ, ONPOBEPraTb HEBEPHBIC YTBEPXKACHUSA
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBate MaTeMaTH4eCKHE MPEAI0KEHUS

C TIOMOIIBIO CBA30K «H, KWIN», KECIH. .., TO... M.

Pemiatb TEKCTOBBIE 3a/1a4M, BKIKOYAOIIKE OHATHUS
JEIUMOCTH, apU(PMETHUECKUM CIIOCOO0M, UCTIOIb30BaTh
nepedop BCeX BO3MOMXKHBIX BAPUAHTOB.

MoaenupoBaTh X011 pELICHUS 331a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHMUS,
3aIMCHU PELICHUN TEKCTOBBIX 3a4a4.

Kpurnyecku oneHUBaTh NIOJYUYCHHBIN PE3yJIbTaT, HAXOAUTh
OLLIMOKH, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnas reomerpusi.
[IpsiMbIE HA IITOCKOCTH

[TepnienaukynspHbie
IpsIMBIE.
[TapannensHbie
IpsIMBIE.
Paccrosnue mexny

Pacno3naBaTth Ha yepTeKax, pUCyHKAX ClIydau B3AUMHOIO
PaCIIOJIOKEHUS JBYX MPSIMBIX.

HN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JBe nepeceKarommecs
IIpsAIMBIE, JBE MApaJUICIIbHBIE NIPSMBIE, CTPOUTD MPSAMYIO,

29




JIBYMsI TOUKAMH,
OT TOYKH J0 PSMOH,
JUIMHA MapuIpyTa

Ha KBaJPATHOU CETKE

NEPIEHANKYISIPHYIO TAHHOU.

IIpuBoaUTH NpUMepPbI NAPAIIEIBHOCTH U
MIEPIICHIUKYJIIPHOCTH NPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIBHUKAX NEPIEHAUKYIISIPHBIE U
napajuienbHble cTOpoHbl. M300pasaTs MHOTOYTOJIBHUKH

C IapaJuICIIbHBIMHU, IIEPIICHANKYJISIPHBIMU CTOPOHAMH.
HaxoauTh paccTosiHue MEXIY ABYMsI TOUKAMH, OT TOYKH
JI0 TIPSIMOM, ITIMHY ITyTH HA KBaJAPATHOU CETKE, B TOM YHCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHHue apooei.
CpaBHeHue u
yIOPSAA0YNBAHUE
TpoOei.
JlecsaTuunbie poodu
U METpHYecKas
cucTema Mep.
Apudmerndeckue
JIECTBUS

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
JTPOOSIMH.
OTtHo1IeHHKE.
Jlenenue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpOOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUJIE ICCATUUHBIX, HCIOJIb30BATH
IKBUBAJIEHTHbBIE MPeICTABJIEHHUS JPOOHBIX YUCEN MPU UX
CpaBHEHUM, PU BbIYUCICHUAX. MCnOJIb30BATH JECSITUYHBIC
JpoOu Mpu NMpeoOpa30BaHUU BETUYUH B METPUUECKOM
CHUCTEME MED.

BoinosHaTh apudMeTnUecKne 1eicTBUS

C OOBIKHOBCHHBIMH U JICCATUYHBIMU APOOSMHU.

BbI4uCIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BBHITOTHATh
npeodpazoBaHusi 1poOeli, BLIOUPATH COCO0, MPUMEHSTH
cBOMCTBA apu(PpMETHUSCKUX JCHCTBUH JIJIs1 palliOHAIH3AIIUH
BBIUMCJICHUM.

CocTaBiasiTh OTHOIICHUS U TPOTIOPLIUH, HAXOAUTh
OTHOIIIEHUE BEJIUYHH, JIEIUTh BEJIMYUHY B TAHHOM
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OTHOIIICHUHU.
Macura0,
IPOMOPILIHSL.
[TonaTre npoueHTa.
Brruucnenue
MPOLEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MPOLIEHTY.

Pemenune TekcToBBIX
3a7a4, CoOAEepKaIuX
JPOOU ¥ TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOLLIEHUMU.
Haxoauth 3KcIepMMEHTAIbHBIM IIyTEéM OTHOLIECHUE JJIMHBI
OKPYKHOCTH K €€ 1hUameTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEJIUYHH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITh PACCTOSHUS,
UCITIOJIb3YsI MacIITao.

OOBSCHATH, YTO TAKOE MPOIICHT, YIIOTPEOISITH 000POTHI peUH
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOIEHTHI B IpO0SX U
JIpoOH B MPOLIEHTAX, OTHOIIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BBIYHCIATH IPOIEHT OT YHCIIA U YUCJIIO MO €T0 MPOLEHTY.
OxpyrasTh 1poOu U NPOLEHTHI, HAXOJUTh NPUOIMKEHUS
YUCE.

PemaTe 3a7a4u Ha 4acTH, IPOLIEHTHI, IPOIIOPLIMH,

Ha HaXO0XJICHUE IPpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeJIMUMHA OT Apyroi. IIpuBoauTs,
pa30upaTh, OLEHMBATH Pa3JIUYHbIC PEILICHHUS, 3aIIUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOPMALMIO U3 TAOJIUIl U AUATPAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

ONpeaeNsTh HauboJbIlIee U HAUMEHbIIIEee

U3 IPE/ICTABICHHBIX JaHHBIX

Harnsgnast reomerpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHSL.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUIX, H300PAKATD
OT PYKH, CTPOUTH C TTIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUS.
Cummerpus

B TIPOCTPAHCTBE

OKPYHOCTb ), CAMMETPHUYHYO TAHHON OTHOCUTEJIEHO
MPSIMO, TOUKH.

HaxoanTs npuMepsbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CHAMMETPUYHbIE
OTHOCUTEIBHO NPSIMOii; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCIOJIb3Yysl CBONCTBO CUMMETPHUH, B TOM
YHCJIE C TIOMOIBIO HU(POBBIX PECYPCOB.

HccaenoBath cBoOMiCTBa U3yUYEHHBIX (PUTYp, CBSI3aHHbBIE

C CUMMETpPHEN, HCTIOIb3YS IKCIIEPUMEHT, HAOJI0ICHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATB, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYP

Boipaxkenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPAKCHUU U
IPEMIOKEHU M.
bykBenHbIe
BBIPAXXECHUA U
YHUCIIOBBIE
IIO/ICTAHOBKH.
byksennsie
PaBEHCTBa,
HaXO0XKJICHUE
HEU3BECTHOTO

Hcnoan3oBaTh 0yKBBI 7151 0003HAYEHUS YMCET, [TPU 3aITUCU
MaTEMaTUYECKUX YTBEPKIECHUM, COCTABISITh OYKBEHHbBIE
BBIPAKEHHUSI 110 YCIIOBUIO 3aa4H.

HccaenoBaTh HECIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3aIIUCH.

BbIuncjsTh 4nca0Boe 3HaYeHUE OYKBEHHOTO BBIPAYKEHHUS
IIPU 3a/IaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILAN
KpyTa; BHIIOJIHATH BHIYHCJIEHHUS 110 3TUM HopMyJiaM.
CocTraBiasiTh (pOpMYJIbl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHHE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIHHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BBINOJIHATH BEIYMCIICHUS 110 3TUM (POPMYJIaM.
DopMyIibl HaxoanTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
JEUCTBHS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IJIOCKOCTH IPUMEPHI C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YeTHIPEXYTOJIGHUKOB. | YETBIPEXYTOJbHUKH C 3aJaHHBIMU CBOMCTBAMHU:
[IpssMOYTOJIBHUK, C MapajuIeNIbHBIMU, IEPIEHAUKYJIIPHBIMHU, pABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHaJieH.
N3mepenne yrnos.
Bungnr
TPEYrOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHHUKA.
[Tnomans durypsi.
Dopmybl
nepuMeTpa u

i (O1EN
PSMOYTOJIbHUKA.
[Tpubnuxéanoe

HN3MCPCHUC ILIOIIAaAN

dburyp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTIIAMU U JIp., PAaBHOOEIPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
aJITOPUTMBI [TIOCTPOCHUSI.

HUccaenoBarth, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBApaTa,
pa30uBaTh Ha TPEYroJIbHUKUA. OO0CHOBBIBATH, ONPOBEPTraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPIKACHHUS

O IPSIMOYTOJIbHUKE, KBaApaTe, paclo3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHMUS.

N3mepsaTh M CTPOUTH C TOMOUIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
Pacno3HaBaTh OCTpPbIE, IPSMBbIE, TYTbIE, Pa3BEPHYTHIE YIIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJbHbBIN, IPSMO-
YTOJbHBIN, TYHOYTOJBHBIN, pABHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTrOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IAb
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSIMOYTOJIbHUKH,
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paborta «Ilnomanas
KpyTa»

Ha paBHBIC (PUTYPBHI, UCTIOJIH30BaTh METPUICCKUEC €AMHUIIBI
M3MEPEHUS JIJIMHBI U TUIOIIA]IN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
IJIOIIA/IeH Ha KJleTyaToi Oymare, mpuOIHKEHHOE U3MEPECHHUE
JUTMHBI OKPY>KHOCTH, TJIOIIAAN Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIBHBIC YHUCJId

40

Llenbie yucna.
Monayne yucia,
reoMeTpuuecKas
WUHTEpIIpETaLN
Moyt HucoBsie
MIPOMEXYTKH.
ITonoxutensHBIE U
OTpHUIIATEIbHBIE
yucna. CpaBHEHUE
ITOJIOKUTEIBHBIX 1
OTpUIIATEIBHBIX
YHCe.
Apudpmernueckue
JICUCTBUSA

C MOJIOKUTEIIBbHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIaMH.

Pemenue TeKCTOBBIX
3a71a4

IIpuBoaUTH NPpUMeEPBI UCIIOIB30BAHUA B PEAIBHOM KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YHCEIL

HN300paxkaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATEIIBHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOI,
HCII0JIb30BATh YKCIIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpumeHsTH NPaBUJIA CPABHEHNS, YIIOPSAI0YUBATD 1EJIbIC
YUCIla; HAXOAUTh MOJYJIb YUCIIA.

DopMyJIHPOBATH MPABUJIA BBIYMCIICHUS C OJIOKUTEIbHBIMU
Y OTPULIATEIBbHBIMH YHCIIaMU, HAXOAUTh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUHN, COJACPKALINX JIEUCTBUS

C MOJIOKUTENBHBIMUA U OTPULATEIIbHBIMUA YU CIIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JUTsl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUN
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[IpencraBieHne JaHHBIX

[IpssmoyronbHas
cucTtemMa KoopAuHaT
Ha IUIOCKOCTH.
Koopaunatsl Touku
Ha IUIOCKOCTH,
a0crucca u
OpJIMHAaTA.
Cronbuartsie 1
KpPYTOBbIC
JUarpaMmel.
[IpakTrueckas
pabora «I[locTpoenue
JTUarpaMmm».
Pemenne TeKCTOBBIX
3a71a4, CoAepIKaIux
JTaHHEBIE,

O0BbSACHATH M WIIOCTPUPOBATH NOHATHE ITPAMOYTOJIbHOU
CHUCTEMBI KOOPJMHAT Ha MJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKHU U (UTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbl;
HHTEPNPEeTUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTABICHHYIO B TA0JMUIIAaX, HA TUarpaMMax JJisl pelieHus
TEKCTOBBIX 3aJ1a4 U 337a4 U3 PCAIbHOW KU3HU

IIPEACTaBIICHHBIC

B Ta0IUIIAX U

Ha 1yarpammax
Harmsannas reometpus. [IpssmoyrosbHBIM Pacno3naBarth Ha yeprexax, pUCYHKaxX, ONMUCHIBATH
@urypsl B IpOCTPAHCTBE napajulelIeuIes, nupamMuay, Ipu3My, HHJIAHIP, KOHYC, I1ap, H300pakaTh X

KyO, mpu3ma,
nUpaMua, KOHYC,
UINHJP, 11ap U
cdepa.
Nzobpaxenue

OT PYKH, MOJEJIMPOBATh U3 OyMaru, MiacTUINHA, TPOBOJIOKU
u ap. lIpuBoguTH NpUMepPbI OOBEKTOB OKPY>KAIOIIETO MUPA,
UMeIMUX (HOPMBbI HA3BAaHHBIX TEJ.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAaHME, BBICOTA, PAJUyC U JUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
MoJIeJIeH
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue 00bEMa;
€IUHUIIBI U3MEPEHUS
00béMa. O0BEM
IPSIMOYTOJIBHOTO
napajuleseure/a,
Ky0a, popMyiibl
00BEMa

N3yuaTh, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA H
Pa3IM4YMs. MEXy IUPAMHUION U IPU3MON; MEXKITY
LHUAJIMHIPOM, KOHYCOM M IIapOM.

Pacno3naBatsp pa3BEpTKU Napajuienenunena, Kyoa, npusmsl,
nMpamMubl, KOHyca, HJINHAPA; KOHCTPYHPOBATH JaHHBIC
TeJla U3 pa3BEPTOK, CO31aBATh UX MOJICIIN.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX (UTyp (U3 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U JIP.)

N3mepsaTs Ha MoAesIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauth popmyry 00bEMa IpsIMOYTOJILHOTO
napajuieienuneaa.

Boruucasats no gpopmysiaM: 00bEM MPSIMOYTOITHHOTO
napajuiesenunena, Kyoa; uCrojb30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
NapaJyIeeNUIE 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEeHue, 06001ICHHE,
CUCTEMATH3aLUs
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[ToBTOpEHUE
OCHOBHBIX MOHATHU
U METOJIOB KYpPCOB D
1 6 KJIaCcCOB,
000011eHNE U
CHCTEeMaTH3aIHs
3HAHUM

BbI4UCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAITUX
HaTypaJibHbIE, LIEJIbIC, TOJIOKUTEIBHBIC U OTPULIATEIBLHBIC
quciia, OOBIKHOBEHHBIC U JICCSITUYHBIE TPOOU, BBHITIOJHSTH
npeoOpa3oBaHUsI YUCEIT U BBIPAYKESHUM.

Bri0upaTh cn1ocod cpaBHEHHUs YU CETl, BBIUUCICHHM,
NPUMEHSITH CBOIicTBAa apu(METUUECKHUX JCHCTBUN

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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Pemats 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HAHUSA JIJIs PEIICHUS 3a/1a4d U3 JPYTrux
IIPEIMETOB.

Pemarts 3a1a4u pa3HbIMHE CI0CO0aMU, CPABHUBATD,
BBIOUPATH CNIOCOOBI PEIICHUS 3a/1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITTOJIHSAEMBIX IEUCTBUN U
CaMONPOBEPKY pE3yJIbTaTa BHIYMCICHHM

OBILEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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PABOYASA TIPOTPAMMA YYEFHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIIMCKA

AnreOpa siBIIsieTCS OAHUM M3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIEro 0Opa30BaHMUS:
OHa o0ecreynBaeT M3y4YeHUE APYTHX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIMMO AJI MPOAOHKEHHUST 00pa30BaHUs U
B TIOBCEJHEBHOW KU3HU. Pa3zBuTHe y 0O0y4arolmMXCsi HAy4YHBIX MpPEICTaBICHUN
0 TPOUCXOXKICHUU U CYIIHOCTH anredpandeckux aOCTpakiMii, crocode OTpakeHHs
MaTEeMaTU4YeCKOM HAyKOW SBJICHUN W TPOLIECCOB B MpUpOJie W OOIIECTBE, POJU
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAyYHOM IMO3HAHUMU U B MPAKTHUKE CHOCOOCTBYET
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB MBINLJICHUS, HEOOXOIUMBIX
JUTSI afianTalii B COBpEMEHHOM U poBoM ob1iecTBe. M3ydenue anreOpsl odecrnednBaeT
pa3BUTHE yMEHUsI HAOI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS M BBIBOJBL, (POpMyNHpoBaTh yTBepxkaAeHUs. (OCBOEGHHE Kypca aireOpbl
00ecreunBaeT pa3BUTUE JIOTUUECKOTO MBIIIJICHUS OO0YYaIOIIMXCA: OHH HUCIOJIb3YIOT
NEAYKTUBHbIE M HWHAYKTHBHBIE pACCyXJIEHUS, O0O0O0OIIEHHE UM KOHKPETU3AIHIO,
abctparupoBanue 1 aHajoruto. O0yuenue anredpe nmpearnogaraeT 3HauuTeNIbHbIN 00BEM
CaMOCTOSITEJIbHON JIEATEIbHOCTH 00YyYarolIuXcsi, TO3TOMY CaMOCTOSITENIbHOE pEIICHUE
3a/1a4 SIBJISIETCA peain3alueit JesiTeIbHOCTHOTO MIPUHITUIA O0yUEHHUS.

B crpykType mporpammbl ydeObHOTo Kypca «Anredpa» Ajii OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUU:
«Ywmcna v BBIYUCIICHUD, « ANreOpandecKre BRIPAXKCHUS», « Y paBHCHHS 1 HEPABEHCTBAY,
«Dynknumy. Kaxmas w3 3TUX coAepKaTeIbHO-METOAUYCCKUX JMHUN Pa3BUBACTCS
Ha TPOTSHKEHUU TPEX JIET M3YUYEHUs Kypca, B3aUMOJCHCTBYS C IPYTUMHU €r0 JTHHUSIMHU.
B xozae u3ydenns yueOHOTO Kypca 00yJaroIIiMCs TPUXOTUTCS JJOTHIECKU PACCyKIaTh,
WCITOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK. B CBS3M ¢ 3TUM B MpOTrpaMMy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIC OCHOBBI JIOTHKH, TIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YeCKOoro oOpa3oBaHUS M CIOCOOCTBYIOIIUE
OBJAJICHUIO OOYYaIOIIMMHUCSI OCHOB YHHUBEPCAJIHHOTO MAaTE€MaTUYECKOIO s3bIKa.
ConepxaTeabHON U CTPYKTYPHOM 0COOCHHOCTBIO YU4€OHOTO Kypca « AJredpay sBIsSeTCS
€r0 UHTETPUPOBAHHBIA XapaKTep.

Conepxxanue muHUM «HuCna U BBIYUCICHUSD CIY>KUT OCHOBOW ISl TaJIbHEUIIIETO
U3YYCHUS MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArONIUXCS JIOTHYECKOTO
MBIIIICHUSI, (OPMHUPOBAHUIO YMCHHUS IIOJb30BAaTHCS  aIrOPUTMaMH, a TaKXke
NPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JJISi IOBCEIHCBHOW >KHU3HHU.
Pa3BuTHe MOHATHS O YMCIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsSl CBS3aHO
C palMOHAJILHBIMH M HMPPAIlMOHAIIBHBIMU 4YUCIaMH, (OPMHUPOBAHHEM TNIPEICTABICHUN
0 JEHCTBUTEIHLHOM 4YHCJIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOH JIMHAM OTHECEHO
K cpellHeMy 00111eMy 00pa30BaHUIO.
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CopnepskaHue AByX anreOpandeckux JUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOy4YarOmMUXCA
MaTEMaTUYECKOro anmnapara, HEOOX0AUMOTO JIJIsl pEIIEHUS 3a/1a4 MATEMaTHKH, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3zoBaHus y4yeOHBIM MaTepuan TPyNIUPYETCs BOKPYT pallMOHAJIBHBIX BBIPAXKEHUH.
AnreOpa JE€MOHCTpPHPYET 3HAUYEHHE MATEMAaTUKH KaK $A3bIKa JUIl IOCTPOCHHUS
MaTEeMaTUYECKUX MOJIeJIeH, OMUCAHUSI IPOIIECCOB U SABJICHUM peajbHOro Mupa. B 3amaun
oOyueHus anreOpe BXOIAT TakxKe JalbHEHIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIIJICHHSI,
HEOOXOJMMOT0, B YaCTHOCTH, I OCBOCHUS Kypca HH(POPMATHKH, U OBJaJICHUE HABBIKAMU
NeAYKTUBHBIX paccyxjeHuil. IIpeoOpa3zoBanne CHUMBOJBHBIX (OPM CHOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHI€CKOMY TBOPUECTBY.

Conepxanve (yHKIHMOHAIBHO-TpAQUUECKON JMHUM HAlEJICHO Ha TOJIyYeHUE
oOyJarouuMucs 3HaHUM O (YHKIMSAX KakK Ba)KHEWIIEH MaTeMaTUYECKOHM MOJEeNnu
JUIsL ONIMCAHMS U UCCIIEIOBAHUS Pa3HOOOpPAa3HBIX MPOLIECCOB U SABJICHUN B MPUPOJE U
obOmectBe. M3ydyeHnne marepuana crocoOCTBYET PAa3BUTHIO Y OOYYaIOIIMXCA YMEHHS
UCITIOJIB30BATh PA3JIMYHBIE BBIPA3ZUTENBHBIE CPEICTBA SI3bIKA MAaTEMATHUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, rpapuuecKre, BHOCUT BKJIaJ B (POPMUPOBAHUE MIPEICTABICHHMN O POJIH
MaTE€MaTUKHU B Pa3BUTUN UUBWIN3ALNHA U KYJIbTYPHI.

CornacHo yuyeOHOMY IJIaHy B 7-9 Kilaccax u3ydaercsi y4eOHbIN Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fensl coiepkanus: «Yucna u
BBIUHCIICHUS», «ANreOpandyecKkue BBIPDOKECHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIIAWY.

OOmiee 4YKHCIO YacoB, PEKOMEHIIOBAHHBIX ISl W3YyYEeHHUS Y4eOHOro Kypca
«Anrebpa», — 306 wyacoB: B 7 kiacce — 102 yaca (3 wyaca B Henmenoo), B 8 kimacce —
102 gaca (3 yaca B Henen), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

COAEPXXAHUE OBYYEHUA

7 KIIACC
Yucsia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITHUHBIE, IEPEX0]T OT OJHOM (HOPMBI 3arucH Jpodeit K
npyroi. IloHsiTME palMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHUE, YINOPSIOYMBAHUE
paIMOHAIBHBIX 4YHCeNl. ApudMeTHUYecKre MCUCTBUS C pAIMOHAIBHBIMUA YHUCIAMHU.
Pemienue 3a1a4 U3 peaabHON MPAKTUKUA HA YaCTH, HA IPOOH.

Cremenb C HaTypaJbHBIM TIOKa3aTelieM: OIpeAesieHne, MpeoOpa3oBaHue
BBIPDOKCHUI Ha OCHOBE OMPEEICHHS, 3amuch OoNbmuX 4yrcenl. [IporeHThI, 3ammuch
MPOIICHTOB B BHUJEC ApOoOM W ApoOM B BHUJIE MPOILIEHTOB. Tpu OCHOBHBIC 3aJa4d Ha
MPOIIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHUKHU.

[IpuMmeHeHne TPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HATypallbHBIX
YUCE.

PeanibHbIC 3aBUCUMOCTH, B TOM YHCJIE NPsMas U 0OpaTHas MPOMOPIIHOHATBHOCTH.
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AuredpanyecKkue BbIpaKeHHs

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C IepeMeHHOM. JlomycTtnmbie
3HaueHUsd NepeMeHHbIX. [IpeacTaBieHHe 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUJE
dopmynbl. Boeruncnenuss nmo ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUM,
TOXJIECTBEHHO PaBHBIE BBIpAXKEHUS, PaBHJIa TPeOOpa30BaHUs CYMM M MPOU3BEICHU,
IpaBHJIa PACKPBITUS CKOOOK M MPUBEACHUS MOJTOOHBIX CIIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnounensl u MHoOrowneHel. CreneHb MHorouseHa. CiiokeHHMeE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyIbl COKPAIIEHHOIO YMHOYKEHHUS: KBAApaT CyMMBbI U
KBaaparT paszHocTu. PopMysa pa3sHOCTH KBagpaToB. Pa3nokeHWe MHOIO4YJIEHOB
Ha MHO>KHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHWS, IMpaBUiia MpPeoOpa3oBaHUs ypaBHEHMS,
PaBHOCWIBHOCTb YPaBHEHUH.

JInHelHOe ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
peuieHue JIMHEWHBIX ypaBHEHMI. COCTaBlI€HME YpPAaBHEHMH [0 YCIOBHMIO 3a/1ayd.
Pemenune TeKCTOBBIX 3a1a4 € IOMOIIBIO YPABHEHUH.

JIuHeliHOe ypaBHEHUE C JBYMs IE€peMEHHbIMU U ero rpapuk. Cucrema IBYX
JUHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHbIMU. Perienne cucrteM ypaBHEHUH ciocoOoM
IIOACTAaHOBKU. IIpuMepsl pelieHns TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKUMH

Koopaunara Touku Ha npsimoii. UnciioBble MpOMEKYTKH. PaccTossHuE MEX Ty IBYMSI
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opuHaTa TOYKA
Ha KoopAuHAaTHOW muiockocTu. Ilpumepsl rpadukoB, 3aganHbix (popmynamu. UrteHue
rpagukoB peanbHbIX 3aBucuMocTell. [lonarue @yukuuu. I'paduk ¢pynkuunu. CBoiicTBa
¢byukuuii. Jluneiinas ¢ynknus, eé rpaduk. I'paduk dynkmum y = |x|. I'paduueckoe
pelLICHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUH.

8 KIIACC
Yucaa v BbIYUCICHUSA

KBagpatserit kopers u3 yncia. [lousitue 00 upparmonansaom yucie. JlecsaTuanbie
NpUOMKEHUsT UppallMoHaNbHBIX 4Yuced. CBolcTBa apudMeTHyecKuX KBaJIpaTHBIX
KOpHEW U UX MPUMEHEHHE K MPeoOpa30BaHUI0 YHCIOBBIX BHIPAXKEHUM U BHIUUCICHUSIM.
JlencTBUTENbHBIE YUCIIA.

Crenenb C 1eNbIM MTOKa3aTesieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YKCTA.

AJiredpanyeckue BbIpPaKeHUs!
KBanpaTtublii TpéXwieH, pa3ioKeHHE KBaJpaTHOIO TPEXUIEHA Ha MHOMKUTENH.
AnreOpanyeckas ipoOb. OCHOBHOE CBOMCTBO anredpanudeckoit n1poodu. CrioxeHue,
BBIUMTAHUE, YMHOKCHHE, JIEJICHHE alreOpandeckux apooeil. ParimonaipHbIe BIpaKEHUS
U UX npeoOpa3oBaHuUE.
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YpaBHeHMs ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMylia KOpHEH KBagpaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHeHUH, CBOAAIINXCSA K JIMHEWHBIM M KBajgpaTHbIM. [Ipocreimmue
JTpOOHO-palMOHATLHBIEC YPAaBHEHUS.

['padmyeckass WHTEpHpeTansi ypaBHEHHHA C JBYyMsI TMEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU. [ [prMephI perieHns CucTeM HEJTMHEUHBIX
YPaBHEHUM C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3314 aNreOpandeckiuM CrocoOoMm.

HucnoBble HEpaBEHCTBA U UX CBoWCTBA. HepaBeHCTBO € OOHOM IIEPEMEHHOU.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM MepeMeHHON. CHcTeMbI
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢ynxuuu. O6GnacTh ompenesneHUuss U MHOXKECTBO 3HAUYE€HUN (YHKIIMH.
CriocoObl 3a1aHus (PYHKITHIA.

I'padux pynkuuu. Yrenue cBoicTB PpyHKmu no e€ rpaduky. [Tpumeps! rpadukon
(GyHKUIHNA, OTPaXKaoIIUX PEeAIbHBIE MPOLECCHI.

@DYHKIMHU, ONUCHIBAIOUIUE MPSMYIO K 00paTHYIO MPOIOPIUOHAIbHBIE 3aBUCHUMOCTH,
ux rpaduxn. Oyskmun y = X%, ¥ = X%, y =vx, y=|x|. I'paduueckoe perenue ypaBHeHuit
Y CUCTEM YpaBHECHMIA.

9 KJIACC
Yucisia 1 BbIYUCICHUSA

PannoHanbHble 4HMCla, UppalMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEUYHBIE
JEeCATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIE YHCTA KaK
OECKOHEYHbIE JECATHYHbIE ApoOH. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEVICTBUTEIIBHBIX YUCEN U KOOPANHATHOU HPSIMOM.

CpaBHeHue NENCTBUTENBHBIX qucel, apupMeTnyecKue NENCTBUSA
C JCUCTBUTEIBHBIMU YU CIIAMM.

Pa3smepsl  OOBEKTOB  OKPYKAIOIIEro  MHUpPA,  JUIUTEIBHOCTh  MPOLECCOB
B OKPYXKAaIOIlIEM MUPE.

[Ipubnuk€HHOE 3HAYEHHE BEIUMYMHBI, TOYHOCTb NpUOIMKeHUs. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHU M.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIUMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PelnieHue ypaBHEHUN, CBOISIIMXCSA K KBaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHHM TPETbEM W UYETBEPTOU
CTENECHEH Pa3I0KEHUEM Ha MHOKUTEIIU.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHWH. PerneHue TEKCTOBBIX —3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMsl MEpEeMEHHBIMU M ero rpaduk. Pemenue cucrem IByx
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Pelienue cucrteM AByX YypaBHEHUH, OHO
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U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpPOMl cremneHu. ['paduyeckas mHTEprnpeTanus
CHUCTEMBI YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1ay anreOpandyecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOU. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepemeHHoil. KBanpaTHbie HepaBeHCTBA. ['paduueckas
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DyHKUMH
KBagparnunas gyskius, e€ rpaduk u cBoiictsa. [lapaboiia, KoOopAMHATH BEPITHHBI
napaboJbl, 0Cb CUMMETPHUH 1TapadoJIbI.

I'paduxu Qynxumit: y = #x, y = £x+b, y = k—, y=x%y = x"y =,
X
U UX CBOMCTBA.

YucsoBble MOCI€10BATEIbHOCTH U MPOrPeccun

IlonsaTne dYHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHUE  IOCIEI0BATCILHOCTU
peKyppeHTHOH (opmysoi u popMyIioi N-To yjeHa.

Apudmernueckass u reoMmeTpuueckas mnporpeccur. dopmynsl N-ro  uieHa
apu(hMETHIECKON U TEOMETPUIECKOM MTPOTPECCUi, CYMMBI IEPBBIX N YJICHOB.

N300paxeHre 4ieHOB apu(hMETUYECKON U T€OMETPUUECKONW TPOrPECCHIl TOUKaMU
Ha KOOpPJIWHATHOM TIOCKOCTH. JIMHEHHBIM W HSKCHOHEHIMAIBHBIM pPOCT. CIIOXKHBIC
MIPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDHI

[IpeameTHbie  pe3ysNbTaThl  OCBOCHHMS ~ MpOTpaMMbl  y4eOHOro  Kypca
K KOHITy oOy4eHus B 7 Kjacce:

Yucsia v BbIYUCTICHUSA

BbInonHATh, coueTast yCTHbIE U MUCbMEHHBIE PUEMBIL, apu(pMETHUECKUE NEHCTBUSL
C PaLMOHAJIBHBIMHU YHACIIAMHU.

HaxoauTh 3Ha4eHMsI YUCIOBBIX BBIPAXKEHUMN, IPUMEHSTh pa3HOOOpa3Hble CIIOCOOBI
Y MPUEMBI BBIYMCIICHHS 3HAUEHUN TPOOHBIX BBIPAKEHHM, COJIEpKAINUX OOBIKHOBEHHbBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTh OT oAHOW (OPMBI 3amMCH YUCEd K JApyrod (mpeodpa3oBbIBATH
JNECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO ACCATUYHYIO IPOOH).

CpaBHUBaTh U yIOPSI0YMBATH PALIMOHATILHBIE YUCIIA.

OKpyrasTh yncIa.

BBINONHATS MPUKUIKY U OLEHKY pPE3yJibTaTa BBIYMCICHHUM, OLICHKY 3HA4YE€HHUU
YUCJIOBBIX BBIPAKEHUW. BBIMONHATH AGUCTBUS CO CTENEHSMU C HaTypajJbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh TPU3HAKK JAETUMOCTH, Pa3JIOKEHHE HAa MHOMXHUTEIH HATypaJbHbBIX
YHCEIL
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a/1aU1, CBSI3aHHBIC C OTHOIIICHUEM BEJIUYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIUYUH, IPOICHTAMH, HHTEPIPETHPOBATh PE3YJIBTATHI
pelieHus 3a1a49 ¢ y9éTOM OIrPaHHYCHUMN, CB3aHHBIX CO CBOWCTBAMH pacCMaTPHBAEMBbIX
OOBEKTOB.

AuredpanyecKkue BbIpaKeHHS

Hcnonp3oBath anreOpandeckyio TEPMUHOJIOTUIO W CHMBOJHUKY, HMPUMEHATH €&
B IIPOIIECCE OCBOCHMS Y4€OHOTO MaTepuania.

Haxomute 3HaueHHsT OYKBEHHBIX BBIPQXKCHMH TIpU 33JaHHBIX 3HAYCHMSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH NPUBEICHUEM
N0JTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHUE OJHOYIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOI'OYJIEH,
IPUMEHSATH (POPMYJIBI KBApaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3IoKEHUE MHOTOWICHOB HA MHOXKHUTENH C IIOMOIIbIO BBIHECEHHUS
3a CKOOKM OOIIEro MHOMHUTENs, TPYNIHUPOBKU ClIaraéMblX, MPUMEHEHUsS (HOopMyl
COKpAIEHHOI'O YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUs MHOTOUWIEHOB JUIsl PELICHUsS pa3IUYHbIX 3a1ay
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTHUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENIEHEM C  HATypaJdbHBIMH  MOKa3aTEIsIMU
TSl TpeoOpa3oBaHusl BRIPKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, TPUMEHSS IIPaBUJIa IEPEX0IA
OT MCXOJHOTO YpPaBHEHHsS K PaBHOCWIBHOMY eMmy. lIpoBepsiTh, ABISETCA JIM YHUCIIO
KOpPHEM YpPaBHECHHUSI.

[IpumensaTy rpaduyeckre METONbl MPH PEIICHHH JHMHEWHBIX YpaBHEHUH W HX
CUCTEM.

[TogOupaTe npUMepskl Map YUCE, SIBISIOUUXCS PEIICHUEM JIMHEMHOTO YPaBHEHHUS
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TpaUK JUHEHMHOIO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YACH I'paUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pewrars cucTeMbl 1BYX JIMHEMHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM YHCJIE
rpaduyecky.

CocTaBisATh M pemarh JUHEHHOE YPABHEHHE WM CUCTEMY JIMHEMHBIX YpaBHEHHM
II0 YCJIIOBUIO 3a7a4d, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadu
IIOJTyYEHHBIN PE3YJIbTaT.

DyHKUMH

N300pakaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KH, HHTEPBAJbI, 3alUCHIBATH UHUCJOBBIC MPOMEKYTKHU
Ha aNreOpandecKoM S3bIKE.

OTMeuath B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku muHeHHbIX GyHKUUA. CTpouTh rpaduk GyHKUIUU ¥ = |X|.
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OnuckIBaTh ¢ MOMOLIBIO (DYHKIIMH M3BECTHBIE 3aBUCUMOCTH MEXKYy BEJIMUYMHAMM:
CKOPOCTb, BpEMsi, PACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonuth 3HaueHne GyHKIUU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cHoco0 MPEACTaBICHHUS W aHalmu3a WHGOpPMAINH,
W3BJICKATh U WHTEPIPETUPOBATh MHGOPMANHIO U3 TPadUKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pE3yJabTAaTHl OCBOCHHUS TPOTPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Yuciia v BBIYUCICHUS

Hcnonp30BaTh HayanbHBIE NMPEACTABICHAS] O MHOYKECTBE JECHCTBUTEIBHBIX YUCEN
JUIsL CpaBHEHMsI, OKPYIVIEHHWS W BBIUMCICHMH, M300paxkaThb IEHCTBUTENbHBIE 4YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpuMeHATh MOHATHE apUPMETUUYECKOTO KBAAPATHOIO KOPHSA, HAXOAMTh
KBa/IpaTHbIE KOPHHU, HWCHOJB3Yys NPU HEOOXOAUMOCTH KaJIbKYJSATOpP, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAILIUX KBaJIpaTHbIe KOPHH, UCIOJIb3Yysl CBOKMCTBA
KOPHEW.

Hcnonp30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C MOMOILBIO IECATUYHBIX Apo0ei
U crenenent uncia 10.

AJiredpanyecKue BbIPaKeHUS

[IprMeHATh TOHSATHE CTETICHM C IIEBIM TMOKa3aTelIeM, BRITIOIHITh MPeoOpa3oBaHus
BBIPAKECHUH, COJACPHKAIINX CTENEHH C IETBIM [TOKA3aTEIEM.

BBIMOAHATE  TOXIECTBEHHBIE MPEOOpa3OBaHUSl  PAIMOHAIBHBIX  BBIPaKCHUI
Ha OCHOBE IPaBWJI JICHCTBUI HaJl MHOTOYJICHAMH M alreOpandecKuMU JPOOsSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpuMensiTh mpeoOpa3oBaHUsl BBIpAKEHUN ISl PEIICHUS] PAa3IUYHbIX 3ajad
Y3 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemare snMHENHBIE, KBaapaTHBIE YpPAaBHEHWsS W pPALMOHAJIBHBIE YpPaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTh mMpoOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
yucie ¢ NpUMEHEHUEM Trpaduyeckux NpeacTaBlieHuld (ycTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTh OT cOBECHOW (POPMYIMPOBKH 3a7auu K €€ anreOpandeckoil Moienu
C TMOMOIIBIO COCTABJICHUS YPABHEHUsI WM CHUCTEMBI YPAaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 ITOJyYECHHBIW pe3yJIbTar.

[IpriMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ui CPABHEHUS, OLIEHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CUCTEMBbI, JaBaTh I'paduuecKyro
WJUTFOCTPALIAIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[TonumaTe W HCHONB30BaTh (YHKIMOHAIBHBIE MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAUYCHMs), OMNPEAeNsITh 3HAauYeHHEe (QYHKIUU [0 3HAYCHUIO
apryMeHTa, ONpeIeIATh CBOMCTBA (PyHKINH 10 e€ TpaduKy.

Ctpoutsb rpaduKu 3J1eMEHTapHbIX GYHKIIUNA BUJA:

y=_,y=x2 y=2x%y= \x, y = |x|, onuceiBaTE CBOMCTBA YHCIOBOM (HYHKIMU
X

1o e€ rpaduky.

[IpeameTHBIC pE3yJabTAaThl OCBOSHUS MPOTPAMMBl Y4EOHOrO0 Kypca K KOHITY
o0yueHus B 9 KJacce:

YucJia u BbIYHCIEHUS

CpaBHHBATH U YIIOPSAI0OYMBATH PAMOHAIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Bemonuare apudmernueckue JNEUCTBUS C pPalMOHAIBHBIMM YHCIAMH, COYETas
YCTHBIE W TIMCBMEHHBIC TPUEMBI, BBINOJIHATH BBIUUCICHUS C HWPPALUOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTEISIMA U KOPHEW, BBIYUCIISITH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh  JEUCTBUTEIBHBIC YHMCJA, BBINOJHATH MPUKUIAKY  pe3yJbTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTtp nuHeliHblE U KBaJpaTHbIE YPAaBHEHUs, YPABHEHHUs, CBOASAILIMECS K HUM,
npocTerime ApoOHO-pallMOHANIbHBIE YPABHEHHUS .

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUN C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISETCS JIUHECUHBIM.

Pemartb TekcTOBbIE 3a1auu aqreOpandyeckuM CIIOCOOOM € MOMOIIbIO COCTaBICHHUS
YPaBHEHUSI WU CUCTEMBI JIBYX YPAaBHEHUU C IByMS IEPEMEHHBIMH.

[IpoBoauTe mpocTENIINE UCCIIEIOBAHUSI YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM
Yucjie ¢ TpUMEHEHHEM Tpaduyeckux NpeacTaBieHnid (ycTaHaBIUBaTh, UMEET JIH
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Peate nMuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paKaTh pelICHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIUCHIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemare cucrembl JIMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIFOYAIOIIHE
KBa/IpaTHOE HEPaBEHCTBO, M300paXkaTh PEILIEHHWE CHUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIEHHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3TUYHBIX 33/1a4.

DyHKIUU
Pacno3naBate  (yHKIMM  HW3y4eHHBIX BUJOB. [loka3piBaThb CXEMaTUYECKH
pacrmoyio)KeHHEe Ha KOOPAMHATHOW IIIOCKOCTH TpadukoB (QYHKIMNA BHOA: y = #£X,

y= #kx+b, y= * y=ax*+bx+c, y=x° y=x,y=|x B 3aBucumocTH
X

OT 3HaU€HUN KO3 (HUIIMEHTOB, ONKUCHIBATH CBOMCTBA (DYHKIUH.
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Crpoutrb u wu300pakaTh CXEMAaTUYECKW TrpaduKkd KBaJpaTUUHBIX (YHKIUH,
OTIMCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKITUN IO MX Tpadukam.

PacnioznaBate KBajpaTuuHyio (YHKIHIO 10 (Qopmyse, MPUBOIUTH IPUMEPHI
KBaIPaTUYHBIX (YHKIMHA U3 peabHOM )KU3HU, GUBUKHU, TEOMETPHH.

Yuci10BbIE NOCJIEI0BATEIBHOCTH H IIPOIPECCHU

Pacrio3naBaTh apupMeTHUECKYI0 U T€OMETPHUECKYIO MPOTPECCUM MPU Pa3HBIX
croco0ax 3a7aHusl.

BBINOMHATE BEIYUCIEHUS C UCTIONBb30BaHUEM (OPMYII N-TO WieHa apu(pMeTUIECKOM
Y TEOMETPUYECKOMN ITPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4ieHbI TOCIEA0BATEILHOCTH TOUKAMH Ha KOOPIMHATHON TIOCKOCTH.

Pemate 3a7aun, CBA3aHHBIC C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMYU, B TOM YHCIIE
3aJ]a4M U3 peaabHOM KU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTU).

46



TEMATHYECKOE

INIVIAHUPOBAHHUE 7 KJIACC

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSI0YMBAHKE
palMOHANIBHBIX YUCET.
Crenenb

C HaTypaJIbHbIM
MOKa3aTeJIEM.
Pemenre 0CHOBHBIX
3a/1a4 Ha JIpoou,
MPOLICHTBI

U3 peajbHOU
MPaKTHUKHU.

[Ipu3Haku 1eTMMOCTH,
Pa3JIOKEHHUS

Ha MHOXKUTEJIU
HaTypaJIbHBIX YHCEIL.

Hanmenosanue paznena |Koaumdectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
Yucna 1 BBIYKCIICHHUS. 25 [lonsTne CucreMaTu3upoBaTh U 000ralIaTh 3HAHUSA
PanyoHaneHbIe yncaa paloHaNbHOIO YUcia. | 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
Apudmernyeckue CpaBHMBATB U YNIOPSIAI0YMBATH AP00H, MPeoOpPa30BbIBAS
JEeNCTBUS IpU HEOOXOJUMOCTHU AECSITUUHBIE JPOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIC B JICCITUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpPa3HbIe CIIOCOOBI M IPUEMBI
BbIYUCJICHUS 3HAYCHUI JPOOHBIX BHIPAXKECHUIA,
coJiepKammuX OOBIKHOBEHHBIC M ICCATUYHBIC IPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BBIpakeHHeE K (hopme, HanboJiee y100HOM 1J1s BBIYUCICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JeJICHUEe NECATUYHBIX Apo0ei K TSUCTBUSAM C ICIBIMH
YUCJIAMU.

IIpuBoAUTH YKCI0BbIE M OYKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBaHHS CTEICHM M TTOKA3aTeJIs CTeTIEHU, HaXOUTh
3Ha4YeHUs cTereHel Bua a" (a — ro0oe parmoHaIbLHOE
YHUCIIO, N — HATYPaJIbHOE YUCIIO).
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Peanbnrie
3aBUCUMOCTH. [ Ipsamas
u oOpaTHas
MPONOPIIMOHAIBHOCTH

IMonuMaTh CMBICI 3aKCH OOJBIINX YHUCET C TOMOUIBIO
JECATUUHBIX Ipo0eit u ctenenei uncna 10, npuMeHATH X
B PEaJbHBIX CUTYAIHIX.

IIpumeHsITH TPU3HAKY JETUMOCTH, PA3I0KECHHS Ha
MHOKUTENIA HATYPAIbHBIX YHCEI.

PemaTh 3a1a4u Ha 9aCTH, IPOIICHTHI, POTIOPITUH,

Ha HaxoXJIeHUe ApoOu (IIPOIIEHTa) OT BEJIMUYUHBI U
BEJIMYMHEI IO €€ IpoOu (MPOIEHTY), ApoOu (TIPOLIeHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA ONPE/ICICHHUS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U OOPATHO MPOTIOPIIHOHATHHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN U3 peabHOr0 MUpA, U3 APYTUX YUeOHBIX
PEIMETOB.

PemiaTh npakTUKO-OpUEHTHUPOBAHHBIEC 33/1a4 Ha Ipo0u,
IPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUOHATIBHOCTH,
IPOTOPIIAN

AnreOpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKCHMUS.
IIepemeHHBIE.
Honyctrmsle
3HAYCHMUS
IIEPEMEHHBIX.
DopMyIIbI.

OBaaners aredpanyeckor TEPMUHOIOTUEH U CUMBOJIMKOM,
NPUMEHSITH €€ B NMPOIeCcCce OCBOCHUS yueOHOIro MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYUCICHUS TI0 (popMyIiam.
BoinosHsTh IpeoOpa3oBaHus IEIOT0 BRIPAKCHHS

B MHOTOYJICH IMPHUBEACHUEM ITOT00HBIX CIaracMbIX,
PacCKpBITHEM CKOOOK. BBINMOJIHATH YMHOKEHHE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHU,
PaCKpBITHE CKOOOK U
NIPUBEICHHE

MOJTIOOHBIX CJIAaraeMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
TOKa3aTesIeM.
MHOTro4JICHBI.
CnoxxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopMybl
COKpAILIEHHOTO
YMHOKCHHUS.
Paznoxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHU

Ha MHOTOYJIEH 1 MHOTOYJIEHA HA MHOTOYIECH, IPUMEHATH
(dopMyITbl KBaZpaTa CyMMBI U KBajipaTa pa3HOCTH.
Ocy1ecTBJIATH Pa3I0OKEHNE MHOTOYIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKPAIEHHOI'O YMHOKEHHS.

IIpumensiTh NpeoOpazoBaHNE MHOTOWICHOB ISl PELLICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, ITpaBuia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHECHHUH.
JInHelHoe ypaBHEHUE

Pemare nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAs MPaBHJIa [IEPEX01a OT UCXOIHOIO YPaBHEHUS

K PaBHOCWJIBHOMY eMy Oouiee nipocToro Buaa. Ilposepsts,
SBJISICTCS JIM1 KOHKPETHOE YUCJIO KOPHEM YPaBHEHMUS.
IHoa0upaTs mpuMepsI nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHEWHOT'0 YPaBHEHUSA C ABYMs [IEPEMEHHBIMU.
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C OTHOW IEPEMEHHOM,
peLICHNE JIMHEUHBIX
ypaBHeHHU. Penienne
3a/1a4 C MOMOUIBIO
YpaBHEHUM.

JIuneiliHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €TO
rpa¢uk. Cucrema 1Byx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPAWHATHOMN MJIOCKOCTH TpaduK TMHEHHOTO
YpaBHEHHUS C IByMsI IEPEMEHHBIMH; MOJIb3YsICh TPaPUKOM,
NPUBOAMTHL IPUMEPbI PEUICHNS YPABHEHUS.

Haxoauth peumieHue CUCTEMBI IBYX JIMHEWHBIX YPABHEHHM
C IBYMsI IEPEMEHHBIMH.

CocraBisiTh U pemiaTh YpaBHEHHUE UK CUCTEMY
YPaBHEHUH 110 YCIIOBHIO 3aa41, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTYyYECHHBIN
pe3ynbrar

C AByMSs
MEPEMEHHBIMU

KoopauHate! u rpaduku. 24 Koopaunara Touku MN300paxkaTh HA KOOPAWMHATHOMN MPSIMOM TOUKH,

DOyHKIU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOILIME 33IaHHBIM KOOPAMHATAM, JIyYU, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbL; 3aMMCHIBATH UX HA aNre0pandeckoMm si3bIKe.

Paccrosiaue mexnay
JIBYMsI TOUKaMU
KOOPJIMHATHOM
IPSAMOM.
IIpssmMoyronbHas
CUCTEMa KOOpIMHAT
Ha MJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHbBIX
dhopmynamu.

OTMeyaTb B KOOPAMHATHOM INIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPANHATAaM; CTPOUTH I'Pa(pUKN HECTOKHBIX
3aBHCUMOCTEH, 3a/laHHbIX (hOpMyJiIaMH, B TOM YHCIIE

C MOMOIIBIO IIU(PPOBBIX JTAOOPATOPHIA.

I[IpumeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEePHPEeTHPOBATH I'paduueckuii crocod npeacTaBiIeHUs
W aHaIM3a pa3HOOOpa3HOM )KM3HEHHON UH(POpMALIIH.
OcBauBaThb oHATHE QYHKIINH, OBJIAJCBAThH
(GYHKIHMOHATIBHOM TEPMUHOJIOTHEH.

Pacno3naBars smHelinyto GyHkiuo y = kx + b,
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Yrenue rpaduxoB
pearbHBIX
3aBHCHUMOCTEH.
[Tonsitue GyHKIMY.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKIIHIA.
Jluneitnas QyHKUIUA.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUU

ko duiuenToB K u b.

Ctpouth rpaduku JimHeitHON QyHKIMYU, QyHKIMHA Y = | X |.
Hcnoan3oBatrs HU(poOBbIE peCypehl 11 TIOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUS] UX CBOICTB.

[IpuBOINUTH MPUMEPHI IMHEUHBIX 3aBUCHUMOCTEN B PEATBHBIX
IIPOLIECCAX U SIBJICHUSAX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHuE U 0000IICHHE 6 [ToBTOpEHME Bri0upaTh, NPUMEHSATH OLIEHUBATH CIIOCO0bI CPABHEHHUS
OCHOBHBIX IIOHATHN YKCEJI, BBIYUCICHUA, TPeoOpa30BaHU BHIPAKECHHIM,
U METOJI0B Kypca pelIeHns ypaBHEHUMH.
7 k1acca, 00001IeHe OcyiecTBJISATH CAMOKOHTPOJIb BBITIOTHACMBIX ICHCTBUN 1
3HAHUU CaMOITPOBEPKY pe3yiIbTaTa BHIYMCIECHUM, TPE0Opa30BaHUM,
MTOCTPOEHUH.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUSA JIJIs PEIICHUS 3a/1a4 U3 JPYTrux
MIPEIMETOB.
Pemath TekcTOBBIE 32/1aUM, CPABHMBATH, BLIOUPATH
CNoco0bl pelIeHus 3aaun
OBUIEE KOJIMYECTBO 102
UYACOB I10 ITPOTPAMME
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8 KJIACC

KBaaparHbie KOpHU

n3 yncia. [lonstue
00 uppanroHaTIbLHOM
yuciae. JlecsaTudaHbie
PUOTHKEHUS
HppaloHaIbHbBIX
YuCel.
JlelicTBUTEIBHBIC
yucna. CpaBHEHHE
JIEICTBUTEIbHBIX
YuCel.

YpaBHEHHE BUIA

X2 = a.

CaolicTBa
aprupMeTUIECKUX
KBaJIpaTHBIX KOPHEH.
IIpeobpaszoBanue
YHUCJIOBBIX
BBIPAYKCHU,
coJIepKaIInX
KBaJ[paTHbIC KOPHU

HanmenoBanme paznena |KomudecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temel) Kypca 4acoB coAepKaHue
Yuciia 1 BEIYKCIEHUSL. 15 KBaapaTHbIil KOpEHBb ®opmMyIMpPOBaTh ONpeesieHHe KBaAPaTHOTO KOPHS

U3 yucia, apuMeTUYecKoro KBapaTHOro KOpHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YUCIIa, UCIOJIb3YSl IPU HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHuBaTh KBaJIpaTHBIE KOPHU LEJIBIMU YUCIAMU U
JECITUUHBIMU JPOOSIMH.

CpaBHUBATH U YNIOPAA0YHUBATH PALIMOHAIIBHBIC U
MppalMOHAIbHBIE YNCIIA, 3alIMCAHHBIE C TOMOIIBIO
KBaJpaTHBIX KOPHEW.

HMccaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOUHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YU CJIOBBIE IKCIIEPUMEHTBHI C UCITOJIb30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJpaTHble KOPHU. BeIpakaTe NepeMeHHbIE

U3 TEOMETPUYECKUX U PU3UIECKUX (HOpMYI.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTIOJIb3YsI TPH HEOOXOAUMOCTH
KAJIbKYJISITOP.
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Hcnoan3oBarhb B XOJI€ pCIICHUA 3a1a4 3JICMCHTAPHLBIC
MpCaACTaBJICHNUA, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJIMYHH.

3HAKOMHUTBLCHA C I/ICTOpI/leﬁ Pa3BUTHUA MATCMATHKHU

Uwuciia v BEIYMCICHUS.

CreneHs ¢ OCJIbIM

@opMyaMpPoOBaTH ONpe/ieIeHHe CTETICHH C LETbIM

CremneHb ¢ LETbIM ITOKA3aTENIEM. ITOKA3aTEIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBiasATh 3anMCh OOJIBIINX U MAJIBIX YHCEN
quCIIa. B CTaHJAapTHOM BujJe. CpaBHUBATB YKCIIa U BEJIMYUHBI,
Pa3Mepsl 00beKTOB 3allUCaHHbIE C UCTI0JIb30BaHUEM creneHu 10.
OKpPY’KaroLIero Mmupa Hcnonb3oBaTh 3alIUCh YUCEN B CTAHAAPTHOM BHJIE
(OT IEeMEeHTapHBIX JUTSI BBIPQXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIBHOCTH
YaCTUL] IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
J10 KOCMAYECKHUX DopMyJIHPOBATH, 3ANIMCHIBATH B CUMBOJINYECKOH opme
OOBEKTOB), Y WJUTIOCTPUPOBATH IPUMEPAMHU CBOWCTBA CTEIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpumMeHATH CBOMCTBA CTENICHU /I TPeoOpa30BaHUS
B OKPY’KalOIEM MHUPE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEJIbIM ITI0Ka3aTEIIEM.
CBolicTBa CTENICHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allMCAaHHBIMU
C LIEJIbIM II0Ka3aTelIeM | B CTaHAAPTHOM BuUe (YMHOXKEHUE, IeJIeHHE, BO3BEICHNE
B CTEIICHb)
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaIpaTHBIN TPEXWICH, YCTAaHABIUBATD
BbIpaXkeHus. KBanpatHsiid TPEXUJICH. BO3MOKHOCTB €T0 Pa3JIOKEHU HA MHOKHUTEIIH.
TPEXUJICH Paznoxenue PackiaaabiBaTh HA MHOKUTEIM KBAIPATHBIA TPEXUICH
KBaJPaTHOTO C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIIN

AnreOpanyeckue
BBIPKEHUSI.
Anrebpanueckas ApoOb

15

Anrebpanueckas
Ipo0sb. JlomycTuMblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallieHue
JpOOeH.

CnoxxeHue,
BBIUYMTAHHE,
YMHOKCHHE U JICIICHHAC
areOpandecKux
JpOOeH.
[IpeobOpazoBanue
BBIPAKEHHUI,
COJIepIKaITuX
anreOpandeckue
Ipoou

3anuceiBaTh asireopanyeckue Belpaxkenus. Haxonurb
00JacThb OlpeneneH s PallHOHAIIBHOTO BEIPAKCHHUS.
BpInOHATH YKMCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpoOU, B TOM YUCIIE C TOMOUIBIO KAIbKYJISATOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BbInoJaHATH AeiicTBUA ¢ anredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAXKEHUN I PEILICHUS
3a1a4. Beipaxkarb nepemMenHble U3 popmyi (pu3nyeckux,
reOMETPUUYECKUX, OUCHIBAIOIINX ObITOBBIE CUTYAlIUH)
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YpaBHEHUS 1 HEPABEHCTBA.
KBaapatHbie ypaBHEHUS

15

KBagparnoe
ypaBHeHue. HeromnHoe
KBaJpaTHOE
ypaBHeHue. ®opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBa/IpaTHbIE YPABHEHHS.
3anuceiBaTh (OPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;

pemiaTb KBA/IpaTHbIC YPABHECHUS — ITOJIHBIC K HCIIOJIHBIC.

IIpoBoauTh npocrene UCCaAeI0BAHUSA KBAIPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHUs1, CBOSIIKECS K KBaJIPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.

Peuienue ypaBHeHHUI, Habaroaath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSAMHU U
CBOJISALLIAXCS K03 duUllieHTaMU KBaJIpaTHOTO YpPaBHEHUSI.
K KBaJIpATHBIM. dopmyaupoBath Teopemy Buera, a Takxe 0OpaTHYyIO -
[IpocTteiiue 1poObHO- | TEOpEMY, IPUMEHSTH ATH TEOPEMBI Il PELICHUS
palyoHaIbHbIC 3a/1ad.
ypaBHEHUSI. Pemath TekcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
Pelienne TEKCTOBBIX HNEPEXOUTH OT CJIOBECHOHN (POPMYIHPOBKU yCIOBUS 3a1a4U
3a/1a4 C MOMOUIBIO K anredpandecKkoil MOJIeNI MMyTEM COCTABIICHUS YPAaBHEHUS;
KBaJpPATHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
YpaBHEHUU pe3yJibTar.
3HAKOMUTBCS C HCTOPHUE pa3BUTHUS AIreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYMS
CucrtemMbl ypaBHEHUN C AByMSs NIEPEMEHHBIMU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHus ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUN

Ctpouth rpadviku TMHEWHBIX YPAaBHEHUH, B TOM YHCTIC

HCIOJIb3YS HU(PPOBHIE pecypChl.

Paziuyarth napasuiesbHble U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPAaBHEHUSIM.

PemaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMs

IIEPEMEHHBIMU I10JICTAHOBKOM U CII0KEHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
IIpumepsl pereHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['paduueckas
HMHTEPIIpETaLMS
YPaBHEHUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHUHBIX
YPaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIIbIO
CHUCTEM YpPaBHEHUU

Pemath mpocTeime CucTeMsl, B KOTOPBIX OJHO

U3 YPAaBHCHUU HE SIBJISIETCS TUHEHHBIM.

IIpuBoauTH rpaduYeCKy0 HHTEPNPETALNMIO PELICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 3a]a4H aITeOpandeckKuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaseHnctBa

12

YHucnosble
HEPABEHCTBA U UX
CBONCTBA.
HepasencTBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
peuieaue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anredpanvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIIEHUS 3a1a4.
PemiaTe JIMHENHHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPABCHCTBA HA YHMCIIOBOU MPSMOM.
PemaThb cuCTEMBbI JIMHEHMHBIX HEPABEHCTB, U300paxaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IPSAMOMU
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C OJTHOU MEPEMEHHOU
U WX PEIICHUE.
N3o0paxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCJIOBOM
IpsAMON

UwucnoBbie QyHKIHH

rpa@ukoB QyHKIIHIA.
[Tpumepsl rpadukoB

OyHKIWH. [lonsiTue pyHKUMU. Hcnoab3oBarh QyHKIMOHATBHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHATHS OO0uacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX (opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISTOD);
CrniocoObl 3a1aHus COCTABJISATH TA0JUIbI 3HAYEHUI QYHKINU.
GbyHKIMMA. CrpouTh 0 TOYKAM rpaguku QyHKIUN.
['paduk pyHkmM. OnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa QyHKLINH, rpaguuecKoro NpeCTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath (QyHKIMOHATBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHUMBOJIMKY.
HccaenoBathb npuMepsbl rpadKOB, OTPAKAIOIINX PeabHbIC
nporuecchl U sijaeHus. [IpuBoauTh NpUMepHI MPOIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.
Hcnoab3oBaTh KOMIILIOTEPHBIE MPOTPAMMBI
JUTS IOCTPOEHUA TpauKoB GYHKIMNA U U3yUEHHUS UX CBOWCTB
OyHKINH. YreHue 1 mocTpoeHue Haxoauth ¢ nomomb10 rpapuka GyHKIIUA 3HAYCHUE OTHON

U3 paCCMATPUBAEMBIX BEJIMYHH O 3HAYCHUIO IPYTOM.
B HecnokHBIX cilyyasx BbIPaxaTh (POPMYJI0H 3aBUCUMOCTH
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byHKIMM,

MCIKAY BCIIMYHMHAMM.

OTpaKarOIINUX OnuceIBaTh XapakTep U3MEHEHHS OJTHOW BEIUYHHBI
peanbHbIE MPOIECCHI. B 3aBUCHMOCTH OT U3MEHEHUS JIPYTOil.
OyHKIUH, Pacno3naBath BuabI n3ydaembix GyHkmnmid. [loka3biBaTh
OIIKCHIBAIOIIUE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPJAUHATHOM TIJIOCKOCTH
IPSIMYO U OOpaTHYIO rpaduKoB GyHKIMA Buaa: y = X5,y = X3, ¥y =x, y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab30BaTh PYHKUMOHAJIBHO-TPAPUICCKUE
3aBUCHUMOCTH, UX NpeACTABJEHHUSA JIJI PEUICHUS U UCCIICIOBAHUS YPaBHCHUN 1
rpaduky. CHUCTEM YpaBHEHUH.
I'paux Gpynximu IpuMeHaTh HH(POBbIE PECYPChI A1 IOCTPOCHHS
y = X2 rpa@ukoB QyHKIHIMA
OyHKIUU
y = X2, y = X3,
y =Vx, y = |x|;
rpaIyecKoe pelieHne
YPaBHEHUU U CUCTEM
ypaBHEHUH

[ToBTOpeHue 1 0000IIICHHE [ToBTOpEHME BbiOupaTh, NPUMEHATDH, OLIEHUBATH CNMIOCOOBLI CPABHECHUS

OCHOBHBIX ITIOHSITUHN U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIeHHE
3HAHUU

YKCell, BBIUUCIEHUH, TPe00Opa30BaHMI BEIPAKEHUM, pEeIICHUS
YPaBHEHHUHU.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJIHIAEMBIX JICVUCTBUMN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHUi,
ITOCTPOCHUMU.

PemiaTs 3a1a4m U3 peajbHOM )KM3HH, IPUMEHATDH
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MATEMATUYCCKUC 3HAHUA OJIA pCHICHUS 3aaa4 U3 APYTUX
MpeaMCETOB.

Pemath TeKCcTOBBIE 3ajlav4u, CpaBHUBATD, Bblﬁl/lpaTb
CIocooObI PCHICHUA 3aa491

OBILIEE KOJIMYECTBO
YACOB I10 [TPOT PAMME

102

59




9 KJIACC

JECATUYHbBIC TPOOH.
B3aumHO 01HO3HaUHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCE]I,
apumeTHIecKue

HaumenoBanue paznena  |KosnmuectBo OcHoBHOE OCHOBHBIE BU/JIbI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue

Yucna v BEIYHUCIICHHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENBHBIE YUCTIA UPPALMOHAIIbHBIE HaTypaJIbHBIX YHCEN JO MHOKECTBA JEHCTBUTEIBHBIX YUCEN.
4yCila, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOXXHOCTBIO IIPEICTABIICHHUS
OEeCKOHEYHBIE JIEUCTBUTEILHOIO YKCJIa KaK OECKOHEYHOU JECITUUHOMN
JECSTUUHBIE TPOOH. IpoOU, MPUMEHSATH JACCSITUYHbIE TPUOIKEHUS
MHoxecTBO PAlMOHAIBHBIX U UPPALMOHAIBHBIX YUCET.
JNENCTBUTEIILHBIX HN300pakaTh 1eHCTBUTEIBHBIE YNCIIA TOUKAMHI
Yyucel, KOOPJAWHATHOM MPSAMOI.
NENCTBUTEIIbHBIE 3anuceIBaTH, CPABHMBATH U YIIOPSA0YUBATH
qyucia Kak JNEUCTBUTEIILHBIE YHUCIIA.
OECKOHEUHbIE BbINOJIHATH, COUETAasl YCTHBIE U IMCbMEHHBIE TPUEMBI,

apudMeTnyecKue 1efiCTBU C PAallMOHAIBHBIMU YUCIIAMU;
HAXOJUTh 3HAYCHUS CTENECHEN C LIEJIBIMU MTOKA3aTEIIMU U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
[HonyunTs mpeacraBjieHue O 3HAYUMOCTH
JNEWCTBUTEIBHBIX YUCEN B IPAKTUUECKOM IEATENBHOCTH
YEJI0BEKa.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
npUOIMKEHUS IEUCTBUTEIIBHOTO YHCIIA TPU PEIICHUN
3a/1ad4.

OKpyriasitb 1€MCTBUTEIIBHBIEC YNCIIA, BHINOJIHATH
NPUKHIKY PE3yJIbTaTa BBIYUCICHNUN, OLEHKY 3HAYCHUU
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JEUCTBUS

C ICVCTBUTEILHBIMU
YHCIIAMHU.
[TpubmxénHoE
3HAYCHHE BEIMYUHEI,
TOYHOCTD
PUOJIIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u orieHKa

YHUCJIOBBIX BBIPAKECHUIA.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

pEe3yIbTaTOB
BBIYMCIICHU
YpaBHEHUS U HEPABEHCTBA. 14 JInneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpaduyeckue
YpaBHEHUS C OTHOU Pemenune ypaBHeHui, METOAbI ITPU PEIICHUN YPABHEHN, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMXCSA CUCTEM.
K JINHEWHBIM. Pacno3HaBarh 1eible U IpOOHBIE YPABHEHHUS.
KBanparnoe PemiaTes JiMHeHHbIE M KBAJAPaTHbIEC YPABHECHHUS,
ypaBHeHHUe. Pemenne ypaBHEHUS, CBOJAILIMECS K HUM, POCTEMIINe APOOHO-
YpaBHEHUH, palMOHAJIbHBIC YPABHEHUS.
CBOAAIINXCSA IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEILIEHUS TEKCTOBBIX
K KBaJpPaTHBIM. 3a1a4, 00CyK1aTh UX M pelIaTh TEKCTOBBIE 33/1a4n
bukBanpaTtHbie pa3HBIMH CIIOCOOaMHU.
YPaBHEHUSL. 3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKH
[Ipumeps! perenus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTEICHEN
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pas3noXeHueM
HA MHOXHUTEJH.
Pemienue qpoOHO-
paIMOHAIBHBIX
YPaBHEHHUM.

Pelienne TekCTOBBIX
3a/1a4 aire0panyecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHCHUIN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIEHHU.
I'paduueckas
MHTEPIPETALINS
CHUCTEMBI YPaBHEHU

C IBYMs IEPEMEHHBIMMU.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPaBHEHHUE HE
SABJISIETCS JINHEWHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
IPEICTABIICHUS IS pelleHUs] M HCCIeA0BAHUS YPaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyeckuM CrocoOoM: mepexoaAuTh OT CIOBECHOU
(GbOpMYIIMPOBKH YCIOBUS 3a1a9H K aareOpandecKoi Moienu
IyTEM COCTABJICHHS] CUCTEMBI YPABHEHHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU
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3aJ1a4 aareOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBsie Yurarh, 32alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbINoJHATH IPe0Opa30BaHNs HEPABEHCTB, HCI0JIb30BaTh
JIuueiinbie JUTs IpeoOpa3oBaHMs CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBaTh JIMHEHbIE U KBaJAPATHBIE HEPABEHCTBA.
C OJTHOM ITIEpEMEHHOMN PemaTp MHENHbBIE HEPABEHCTBA, CUCTEMBI JTMHENHBIX
U UX pEILICHHUE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIIUX
Cucrembl TUHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OAHOMU NOJIYYEHHBIE PEIICHHUS.
MEPEMEHHOMN U UX MN300paxkaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pELICHHuE. Ha YKCIIOBOM NPSAMOH, 3alIUCHIBATH PEIICHHUE C IOMOIIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX PemaTh KBaipaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
peuieHue. rpadguyeckue npeCTaBIeHuUs.
I'paduueckas OcBauBaTh M NIPUMEHATH HEPABEHCTBA IIPH PELICHUN
UHTEPIIPETALMS Pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
EPEMEHHBIMU
OyHKIMH 16 KBagparnunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

bynknus, e€ rpadpux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboibl, OCh

WITIOCTPHUPOBATH CXeMATHYECKH, 00bSACHATH
pacnoJioKeHne Ha KOOPAMHATHON TIIOCKOCTHU rpa)uKoB

dynkuumii Buma: y = kx,y = kx + b,y = k,y = X2,
X
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CUMMETPUH MapadoIbI.
I'paduku dhysKImii:
y = kx,
y = kx + b,
k
y =
X
y =%,
y = X,
y =x,
y = fx|

y = X3,y =Vx, ¥ = |x| B 3aBUCHMOCTH OT 3HAYCHHMI
K03((PUIIMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKIIUIO IO (hopMyIIE.
IIpuBoauTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 peajbHOU KU3HU, PUUKH, TEOMETPUHU.

BoisiBasITH 1 000011aTH 0COOCHHOCTH Tpaduka
KBaJpPaTUIHON QYyHKIMH Y = ax? + bx + c.

CrpouTh M M300pakaTh cCXeMaTHYECKHU IpapuKu
KBaIPAaTUYHBIX (PYHKIUH, 3a1aHHBIX (hOpMyJIaMU BUIA
y = axt,y =ax? + g,y = a(x + p?y = ax* + bx + c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
(GYHKUMN U1 KX TOCTPOEHUS, B TOM YHKCJIE C TOMOUIBIO
U (POBBIX PECYPCOB

YucioBeie
IOCJIEJIOBATEILHOCTH

15

ITonsTue yncioBOM
MOCJIE/IOBATEIILHOCTH.
3aganue
M10CJIEIOBATEIIbHOCTH
PEKYpPPEHTHOU
dbopmyoii u

dbopmyIioi N-To YiieHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCUM.
®opMyIibl N-TO YIeHa
apupMeTHIECKON 1
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJEKCHbIC 0003HAYCHUS,
CTPOMTH PeueBble BLICKA3bIBAHMS C CTIOJIH30BAaHIEM
TEPMUHOJIOTHH, CBSI3aHHOM C MIOHATHEM
MOCJIEI0BATEILHOCTH.

AHaauzupoBath GopMyIry N-To YieHa
MOCJIEIOBATEIHLHOCTH WIIA PEKYPPEHTHYIO (hOpMyITy

U BBIYHCJISATH WICHBI TTOCIIEIOBATEILHOCTEH, 33 TaHHBIX
3TUMU (HOpMyIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT
TIOCJICIOBATEIFHOCTH, €CJIA BHIMTMCAHBI TICPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHICCKYIO U TEOMETPHUICCKYFO
IPOTPECCHH NP PA3HBIX CITOCO0AX 3aaHUsI.
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IPOTPECCHUIA, CYMMBI
NEPBBIX N YJIEHOB.
N3o0pakeHue 4ieHoB
apu(MeTH4IEeCKON 1
F€OMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
IIJIOCKOCTH.
JIuHelHbIN 1
3KCIIOHEHUIUAJIbHBIN
poOCT.

CI10%HBbIE TPOLEHTBI

Pemats 3a7auu ¢ Ucnonb3oBaHueM (GopMy N-TO dieHa
apuMeTHUIeCKOil U FreOMETPUUECKOM MPOrpecCuii, CyMMbI
IIEPBBIX N YJIECHOB.

H300paskaTh 4ieHbI TOCIEA0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMepbI POLECCOB M SBJICHUH

U3 PEANbHON KU3HU, HIUTHOCTPUPYIOLINE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUU, B TEOMETPUUYECKON
IPOrPECCHH; N300paKkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecku.

Pemath 3aga4uM, CBA3aHHBIE C YUCIOBBIMU
IIOCJIEI0BATEIILHOCTAMHU, B TOM YHCIIE 3a1a4X U3 PEAIbHON
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX TAOJIHII, TPAPUUECKOTO KATBKYJISATOPA U T.11.).
Pemarhb 3a1a4n Ha CIIOKHBIE IIPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BAaHUEM
KAJIbKYJISITOPA).

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU

[ToBTOpEHuUe, 00001ICHHE,
CUCTEMATH3allig 3HAHUMI

18

Yucaau
BbIYMCJIEHHS (3aTUCh,
CpaBHEHUE, IEUCTBUS
C IEUCTBUTEIHLHBIMHA
YUCJIaMU, YUCIOBas
npsiMasi; IPOLICHTHI,
OTHOILLIECHUS,
MIPOMNOPIIUY;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJAMHOKECTBO,
orepaiy HaJ MHOKECTBaMU; UCMOJIb30BaTh rpauueckoe
IPEICTaBIICHUE MHOXKECTB ISl ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MMPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
AeCTBUSA, CBSI3AHHbIE C YMCJIAMU: HATypaJIbHOE YUCIIO,
IPOCTOE U COCTABHOE YHUCIIA, AEITUMOCTb HaTypaJIbHbIX
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OKpYTJICHHUE,
pUOJIKEHUE,
OLICHKA; peIICHHUE
TEKCTOBBIX 3a7a4

YHCell, IPU3HAKU JCIUMOCTH, LIEJIO€ YUCIIO0, MOLYJIb YUCIIA,
OOBIKHOBEHHASI U JeCSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
quclna, apuMeTHIeCKUil KBaJpaTHBIM KOPEHb.
BbInoJHATH AeiicTBUSA, CPABHUBATHL U YIIOPSAA0YHBATH

apuhMeTUYECKUM Yyucya, IPeJICTaBIsATh YKciia Ha KOOPAMHATHON TIPSMOH,
CII0COO0M) OKPYTJISATh YKCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJIbTaTa BEIYMCIICHHM.
Pemath TekcTOBBIE 3a1a4M apUPMETUUESCKUM CITOCOOOM.
Pemath npakTuyeckue 3a1a4m, CoICpKalye MPOLCHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PacCTOSHUE, [IEHA — KOJIUYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMs — MPOU3BOAUTEIILHOCTD TPYA.
Pa30upartsb peanbHbIC KU3HCHHBIE CUTYAIIUH,
(hopMyJTUPOBATH UX HA A3bIKE MATEMATUKH,
HAXOUTH PEIICHKE, TPUMEHSSI MaTeMaTUYECKUI ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
AJsiredOpanyeckue OnepupoBaTh NOHATHSIMM: CTEIICHb C I[EJIBIM
BbIpasKeHMsI nokaszaresieM, apupMeTHUeCKuil KBaIpaTHBIN KOPCHbD,
(mpeobpazoBaHue MHOTO4JIEH, ajnredpanueckas 1po0b, TOKACCTBO.
anre0panvdecKux BbINOJHATH 0CHOBHBbIE IeHCTBUS: BBITIOJHATH PACUETHI
BBIpAYKEHUM, no opmynam, mpeoOpa3oBLIBATH 1IeJIbIe, APOOHO-
JOTYCTUMBIC palMoHaIbHBIC BRIPAXKEHUS U BBIPAYKCHUS C KOPHSIMH,
3HAYCHUS) peaIM30BBIBATh PA3JIOKECHUE MHOTOWICHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTOJIb30BaHUEM (HOPMYIT pa3HOCTH
KBaJpaTOB M KBaJpaTa CYMMbI U Pa3HOCTH; HaXOJAUTh
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JOIYCTUMBIE 3HAYEHUS IEPEMEHHBIX JJIs1 TPOOHO-
PalMOHAIIBHBIX BBIPAKEHNUN, KOPHEM.

MopenupoBaTh ¢ IOMOIIBIO (POPMYIT peabHbIE TPOLIECCHI
U SIBJICHMSI

DOyHKUNH
(mocTpoeHue,
CBOCTBA U3yYEHHBIX
INZEINIVH
rpaduueckoe pemeHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBaTh NOHATUAMU: QYHKIUS, TPAQUK PYHKIINH,
HYJM QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

AHAJIU3UPOBATH, CPABHUBATD, 00CYK1ATh CBOICTBA
byHKIUNA, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATUSIMHU: TIPSIMAsi TPOMOPIIUOHATILHOCTD,
oOpaTHas NPONOPIUOHAIBHOCTh, TUHEUHAS PYHKIIUS,
KBaJpaTuyHas QyHKIus, mapadosa, runepooa.
HUcnoab3oBath rpaguku 115l ONPEACICHNS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pEILIEHUs 3a]1a4 U3 APYTUX
y4eOHBIX TPEIMETOB U PEaATTbHOM KU3HU; MOJAEJTHPOBATH

C MOMOIIIbIO TPa(PUKOB peaTbHbIE MPOLIECCHI U SIBJICHUS.
Broipa:xaTts (popMys1aMu 3aBUCUMOCTU MEXK/Ty BETMYMHAMU

OBILEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

102
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PABOYASA NTIPOI'PAMMA YYEBHOI'O KYPCA
«I'"EOMETPUS» B 7-9 KITACCAX

INOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3/JE]OB MIKOJbHON MATEMATHUKH, UMEIOLINN
CBOCH IIeNIbI0 00eCneunTh M3y4YeHHE CBOMCTB M pa3MepoB (pUryp, UX OTHOIICHUH U
B3aMMHOE pPAaCIHOJIO)KEHUE, OMNUPAECTCS Ha JIOTHYECKYIO0, JOKAa3aTeJbHYIO JIMHHIO.
[leHHOCTH, W3y4YEHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
3aKJII0YAeTCss B TOM, 4YTO OOYyYalolmMWCA YYUTCS MPOBOJIUTH JOKa3aTeJIbHbIC
pacCyX IeHus, CTPOUTh JIOTUUYECKHE YMO3AaKIIOUECHUS, JOKa3blBaTh HCTHUHHBIC
YTBEPXKJIECHUSI WU CTPOUTHh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOJUTH PACCYXIACHHUS
«OT MPOTHBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPKICHUS.

BTOpoii LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SBIIETCS HCIOJIb30BAaHHUE €€ Kak
MHCTPYMEHTA MpU pEUHIeHWH KAaK MaTeMaTU4YeCKHX, TaK M MPAKTUYECKUX 3a]ad,
BCTPEUAIOIINXCS B peaIbHOM KKU3HU. OOydaromuics MOJDKEH HAYYUThCS ONpEeTUuTh
T€OMETPUYECKYIO (DUrypy, ONMHCATh CIOBAaMU JaHHBIM YEPTEX WM PUCYHOK, HAWTH
IUIONIA/(b 3€MEJIBHOTO y4YacTKa, PacCUUTaTh HEOOXOIMMYIO UIMHY ONTOBOJIOKOHHOIO
Kabenst win TpeOyemble pa3Mephl rapaxka JJjisi aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIWTEIbHAS JIMHAA B H3ydeHHH reoMerpud. IIpu pemenun 3amay
IPAKTUYECKOrO XapakTepa OOydJarolMicsl yYUTCS CTPOUTh MATEMaTHYECKHE MOJIEIH
peanbHBIX )KM3HEHHBIX CUTYAallUil, IPOBOANUTH BBIYMCIICHHUS U OLICHUBATh a/IEKBATHOCTh
MOJIy4YEeHHOTO pe3yJIbTaTa.

KpaitHe BaxkHO MOAYEPKUBATH CBSI3UM TE€OMETPUHM C JPYTMMH  y4eOHBIMU
npeaMeTaMy, MOTHUBUPOBATh HCIOJB30BaTh OINPEACICHUS T€OMETPUUYECKUX (QUTyp U
HNOHSTUN, TEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHUN B (PU3UKE U TEXHHKE.
Otu cBs3u Haubonee spKO BHUIHBI B Temax «Bekropb», «TpuUroHoMerpuueckue
COOTHOWIEHUs», «MeTon koopauHat» U «Teopema ITudaropay.

VYyeoOnsii kypc «l'eomMeTpus» BKIIOYAET CHEAYIOIIME OCHOBHBIE PpPa3/eiibl
conepxanusi: «['eomerpuyeckue PUrypsl 1 uX CBOMCTBay, «M3MepeHne reoMeTpuIecKux
BENUUYUH», «JleKapTOBbl KOOpJAWMHATHI Ha IJIOCKOCTH», «Bekropb», «/[BrkeHus
mIockocTny, «IIpeodpazoBanus mogo0us .

OOmiee YuMCIO YacoB, PEKOMEHJOBAHHBIX JUIS M3y4eHHUs YydeOHOro Kypca
«[eometpusi», — 204 gaca: B 7 kinacce — 68 wacoB (2 vaca B Hemenmwo), B 8 kiacce —
68 yacoB (2 Jaca B HefeNn0), B 9 kacce — 68 yacoB (2 yaca B HEJIENIO).
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COAEPXKXAHUE OBYYEHUSA
7 KUIIACC

HavanbHablie noHsTus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YToi. Buasl yrios.
BeprukanbHble M cMexHblE yribl. buccekrpuca yria. JlomaHasi, MHOTOYTOJbHHK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBA OCEBOM cMMMeTpuu. [Ipumeps
CUMMETPHUU B OKPY’KAOIIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS C IOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronsHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpEeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M TpHU3HAKK PAaBHOOEAPEHHOro TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa M TNpPU3HAKKU MApAJUIENbHBIX NpsMbIX. CyMMa yIJIOB TPEYrOJIbHHKA.
Bremnue yrisl TpeyroyibHUKA.

[IpsamoyrosbHblid ~ TpeyroapHUK.  CBOWCTBO  MEAWaHbl  NPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOW K TUIIOTEHy3e. I[Ipu3Haku paBeHCTBA NPSIMOYTOJBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTrOJIBHBII TPEyTroabHUK € yrioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOM, TeopeMa O OOJIbILIEM YT U OOJIbIIEH CTOpOHE TpeyroiabHuKa. [leprnenaukysap
Y HaKJIOHHAs.

['eomeTpuueckoe MecTo ToO4YEK. buccekTpuca yria u CepeuHHbBINA NEPIEHAUKYIISAP
K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOKCTBA. B3anMmHOE pacnosioxeHne
OKpy>KHOCTH M mnpsMou. KacarenpHad u cexkymas K OKPYKHOCTH. OKpYyXHOCTb,
BIIMCaHHas B yroJ. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpauku. [lapamienorpamMm, ero npusHakd U cBoucTBa. YacTHbIe
CITy4au napajuiesorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamnenus, e€ CBOWCTBA U Mpu3Haku. [IpsiMmoyroibHas Tpamnenus.

Meron ynBoenus meauansl. LlenTpanbHas cummetpust. Teopema @aneca u teopema
0 IPOTNOPIIMOHATIBHBIX OTPE3KAX.

CpenHue JIMHUU TPEYTroJibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuKa.

[TogoOue TpeyronbHUKOB, Kod(pduiment mnoxodus. [lpusHaku momoOus
TPEyroJabHUKOB. [[puMeHeHue noao0us npu penieHuy MPakTUIECKUX 3a1a4.

CgoiicTBa 1momaaet reoMmerpuueckux Quryp. Dopmynabl s IIIOMIAAH
TPEYroJIbHUKA, TMapajuienorpaMma, pomba u Tpamenuu. OTHOIIEHUE TUIONIAICH
no00HBIX GUryp.

Bpruncnenne rmmomane TPEyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3ajau.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrjia HpsAMOYIOJbHOTO TpPEyrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. TpUroHOMeTpuyeckue (yHKIUHU YIJIOB
B 30°,45° 1 60°.

BrnucanHbple M LNEHTPAIBHBIE YIJIbI, YIOJ MEXKJY KAacAaTEJIbHONM M XOPIOH. YTIIBI
MEXIY XOpJIaMH U CEKYIIMMU. BriricaHHbIe U ONHCaHHbBIE YETBIPEXYTOJIbHUKHU. B3anMHoe
pacrnojokeHue IByX OKpykHocTe. Kacanme okpyxHoctei. OOuiye kacareibHblE K
JIBYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Tanreic yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHHUS.

Pemenne tpeyrosbHHKOB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. PelieHune
IIPaKTUYECKUX 3a]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaodus. [1ogodrie COOTBETCTBEHHBIX DJIIEMEHTOB.

TeopeMa 0 NPOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOIyJib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, IPOTHUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIuu
HaJ BeKkTopaMu. PasznokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunater  Bektopa. CkansipHoe  NPOM3BENCHHE  BEKTOPOB, MPUMEHEHUE
JUTSl HAXOXKJICHMS IJTUH U YTJIOB.

JlekapToBBl KOOpPAMHATBI HA IUIOCKOCTH. YPAaBHEHHS NPSMOW MU OKPYKHOCTH
B KOOpJMHATaxX, MEPECECYCHUE OKPYKHOCTEH M MNpsAMBIX. MeToa KOOpIHMHAT U €ro
IPUMEHEHHE.

[IpaBubHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. [ panycHas u paguanHas Mepa
yIja, BBIYUCIEHUE JJIMH OYT OKpYyKHOcTel. [imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHME CHUMMETpuUM (Guryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yJabTAaThl OCBOCHUS MPOTPaMMbl YYEOHOTOo Kypca K KOHILY
o0yueHus B 7 KJacce:

Pacno3HnaBaTh M3yueHHBIE TreoMeTpuuyeckue (UTypbhl, ONMPEACNsITh WX B3aUMHOE
pacmoyio)keHue, H300paxkaTh TEOMETPUYECKHE (UTYPBI, BBIIOIHATh YEPTEKHU
[0 YCJIOBUKO 3a1auu. M3MepsATh JIMHEMHBIE W YIJIOBBIE BENWYMHBI. Pemars 3amaydu
HAa BBIYUCJIEHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyI0 OIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYMH MPEAMETOB B PEAbHOM
KU3HH, pPa3MEpOB NPHUPOAHBIX OOBEKTOB. PazmuuaTe pasMepsl 3TUX OOBEKTOB
T10 MOPSAKY BEJIIMYUHBI.
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CTpouTh 4epTEXKH K TEOMETPUUECKUM 33]1ayaMm.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aau.

[IpoBOANTE JOTHMYECKUE PACCYXKIACHHUS C HCHOJB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tomp30oBaThCs  NpU3HAKAMHU  PABEHCTBA  MNPSIMOYTOJBHBIX  TPEYrOJIBHUKOB,
CBOMCTBOM MEJMAaHbl, MPOBEAEHHON K THIIOTEHY3€ MPAMOYTOJBHOTO TPEYrOJIbHUKA,
B PELICHUY F€OMETPUYECKUX 3a]1a4.

Onpenenary NapajjieIbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIe 0Opas3yer
¢ HuMHU cekymas. OnpenensaTh MNapajylebHOCTh MPAMBIX C ITOMONIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemate 3a7aun Ha kieTyaTon Oymare.

[IpoBOIUTH BBIYMCIICHUS W HAXOAWTHh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB

B T€OMETPUYECKHUX 3aJ1a4aX C HCMOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa3oBaHHBIX TMPH TEPECEUECHUU JIBYX
MapaAJUICIbHBIX MPSIMBIX CEKYIIEH. PemaTe mpakTHueckre 3a1aun Ha HaX0XKJAEHUE YTJIOB.

Bianerp MOHATHEM TEOMETPUYECKOIO MECTA TOYEK. YMEThb OMNPEIEIAThH
OHMCCEKTpUCY yTia U CePEeTUHHBINA IEPIICHIUKYIISAP K OTPE3KY KaKk T€OMETPUIECKUE MECTa
TOYEK.

@opMynUpOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl MU JIUaMeTrpa
OKPYKHOCTH, IIOJIb30BaThbCSl KX CBOMCTBAMU. YMEThb IPUMEHATh O3TH CBOWCTBA
IIPY PELLICHUU 3a]a4.

Brnaners noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HaXOJAUTh
e¢ uentp. [lonmp3oBaThcs ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTroJbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEANHHBIC MEPIEHIUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp mnoHsiTHEM KacaTelbHOM K OKPY>KHOCTH, TOJIb30BATHCS TEOPEMOM
0 NIEPIICHAUKYJISIPHOCTH KACaTeJIbHOM U paguyca, MIPOBEAEHHOIO K TOYKE KACAHUS.

[Tonmp30BaThCS NPOCTEUIINMHU T€OMETPUUECKUMU HEPABEHCTBAMH, ITOHUMATh KX
MPAKTUYECKUNA CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C IOMOIIBIO LUPKYJS U
JIMHEWKHU.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUSA MPOTPaMMBbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX DJIEMEHTHI, ITOJIb30BATHCA
MX CBOMCTBaMU ITPHU PEIICHUU T€OMETPUUECKUX 3a/1a4.

IIpuMeHATh CBOICTBA TOYKM IEPECEYEHUS] MEIHAH TPEYroJbHUKA (LIEHTpa Macc)
B PELICHUH 3a/a4.

Brnaners nmoHATHEM CpeIHEN JIMHUM TPEYTOJIbHUKA W TPAICLHUH, TPUMEHSITh UX
CBOWMCTBA IpU pPELICHUM reoMeTpudeckux 3anad. Ilonme3oBarbcs Teopemon Paneca
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U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, NPUMEHATh HX JJs peleHUs
IPAKTUYECKUX 3ajau.

[IpuMeHATh NpU3HAKK MNOAOO0US TPEYrOJIbHUKOB B PEIICHUU T'€OMETPUUECKUX
3a1ad.

[Tonb3oBatbea Teopemoid Iludaropa mmsg  pemieHUss TEOMETPUUYECKUX U
OPAaKTHUECKUX 3ahad. CTpOUTh MaTeMaTHYECKYyI0 MOJENb B NPAKTHUUECKUX 3ajayax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIME JITTUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA U TAHT€HCA OCTPOrO YIJIa MPSMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU NOHATHIMU IS PELICHMS] IPAKTUYECKUX 3a/1a4.

Beruucnars (pa3ivuHbIMUA - crIOcO0aMu) IUIOMIAAL TPEYroJIbHUKA W IUIOIIAIU
MHOTOYTOJBHBIX (pUryp (monp3ysch, Tie€ HEOOXOAUMO, KaIbKyJsTopoMm). [IpumeHsTH
MOJIyYCHHbIE YMEHUS B IPAKTUYECKHX 3a]1a4yax.

BnaneTs NOHATHUAMH BIMCAHHOTO U LEHTPAJBHOTO YTJla, UCIOJIB30BAaTh TEOPEMBI
0 BIIMCAHHBIX YIJIax, yriax MeX1y XOpAaMH (CEeKYIIMMHU) U yIJie MEKIy KacaTelabHOU U
XOpJO MPH PelICeHUH FTEOMETPUYECKHX 3a]1ay.

Brnagere mMOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IIPU PELLICHUN 3a/1a4.

[IpuMeHATh MOoTy4YEHHBIE 3HAHUS HA PAKTHUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIIH
JUISL  3aJa4  peaJbHOM JKM3HM UM IPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C NpPUMEHEHHEM IMOJA00OMs M TPUTOHOMETpUHM (HOJB3YSCh, TJ€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

[IpeameTHBIE pE3yJabTAaTHl OCBOSHUS TMPOTPAMMBI YYEOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPHUECKHE (PYHKITUM OCTPHIX YTJIOB, HAXOAWTH C MX MOMOIIBIO
pa3IMYHBIE AJIEMEHTHI TPSIMOYTOJBHOTO TPEYTOJbHUKA («pEelIeHUuEe MPSIMOYTOIBHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C MOMONIBIO KaJIbKYJISITOpPA) JUIMHBI U YIJIbI
JUTSI HeTAaOJTMIHBIX 3HAYCHUH.

[Tonp3oBaTbes  (popmysaMu TIPUBEIEHUS W OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM  JUISl HAXOXJCHHUSI COOTHOIICHUNH MEXKIY TPUTOHOMETPHUUECKUMU
BEJIMYUHAMU.

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HAXOXKJACHHS Pa3TMIHBIX
DJIEMEHTOB TPEYTOJbHUKA («PEIIeHNE TPEYTOJILHUKOBY), MPUMEHSATh UX MPH PEIICHUN
T€OMETPUUYECKUX 3a]1aY.

Brnagets moHATHSAMH TIpeoOpa3oBaHUs IMOJ00WS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX (uryp. Tlomp30BaThcsi cBOMCTBaMH TOI00WS TTPOU3BONIBHBIX (DUTYp, YMETh
BBIYHCIIATH JUIMHBI U HAXOAHUTH YTJIbI Y TOOOHBIX (puryp. [IpuMeHATH CBOMCTBA TOT00MS
B TNPAKTUYECKUX 3a7adax. YMEThb NPHUBOJAUTH MPUMEPHl TMOMOOHBIX  QUTyp
B OKPY’KarOIIeM MHpE.

[Tonp30oBaThCA TEOpeMaMH O TPOU3BEACHHH OTPE3KOB XOpHA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOpaMH, MOHUMATh WX F€OMETPUUECKHA U (PU3MUECKUN CMBICT,
OPUMEHATh HMX B PEIICHUH TEOMETpUYECKUX M (u3nueckux 3anad. [lpumeHartsb
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0KJICHUS JIJIMH U YTJIOB.

[Tonb30BaTbCd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
I€OMETPUYECKUX U MPAKTUYECKUX 3a4ad.

BiiageTs NOHATHSIMH MPABUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJTMHBI
YT OKPY>KHOCTU U PaJUaHHON MEpPBbI yIila, YMETh BBIYUCIATH IUIOMIAJb KPyra U ero
yacteil. [[puMeHsTh NOJy4YEeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (W11 IEHTPBI) CHMMETPHUH (HUTYD, TPUMEHSTH ABMKCHUS TUIOCKOCTH
B IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh NOTy4YEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTHh MaTEMAaTUYECKHE MOJEIH
JUISL  3aa4  pEeaJbHOM JKM3HM UM IPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C TMpPUMEHEHUWEM MOoJA0o0Us M TPUTOHOMETPUYECKHX (PYHKIMI (TOJB3YyACh, TIe
HE0O0XO0IUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE

INIVIAHUPOBAHHUE 7 KJIACC

CwmexHble U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C IPOCTEUIIIUMHU
YepTeIKAMH.
N3mepenune TMHENHbIX
U YTJIOBBIX BEJIUYMH,
BBIYUCIIEHHE OTPE3KOB
U yTJIOB

HanmenoBanme paznena |KomudecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4JacoB coJiepKaHue
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpuyecKue GUrypsl u reOMETPHUYECKHE Pacno3HaBaTh H3ydeHHbIE T€OMETPUUECKUE (PUTYPHI,
uX CBOMWcTBa. M3Mepenue OOBEKTBHI. ONnpeAesiTh UX B3aUMHOE PACIOJIOKEHHUE, BHITIOJIHATD
r€OMETPUYECKUX BEJIUUHH MHOroyrosiabsHuK, YepTEXK MO YCIOBUIO 3aa4H.
JIOMaHasl. IIpoBoaAMTH NPOCTEMIINE TOCTPOEHUS C TIOMOIIBIO IUPKYJISA

Y JIMHENKHU.

N3mepsaTh TUHENHBIE U YTIIOBbIE BEIUYUHBI T€OMETPHUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rJ1a3» pa3Mepbl peaabHbIX 00BEKTOB,
NPOBOAUTH rPyOyI0 OLICHKY UX Pa3MEpPOB.

PemaTh 3a1aun Ha BBIYUCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTh 3a1a4n Ha B3aMMHOE PaCIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoauTh KIaCCU(PUKALMIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOMMBbIE JOKA3aTeIbHbIE PACCYKICHHUS.
3HAKOMUTBCS € HICTOPHEN Pa3BUTHS TEOMETPUU

TpeyroJbHUKN

22

[TonsiTe 0 paBHBIX
TPEYrOJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHUEeM IMPU3HAKOB).
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MEPBUYHBIC
MIPEACTABICHUS

O paBHBIX (pUTypax.
Tpu npuszHaka
paBEeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MEIMAHBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHoOenpeHHBIC N
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepagencrtra

B TCOMETPHUH.
ITpsAMOYTOJIbHBIN
TPEYTOJIbHUK C YTJIOM
B 300!

BeiBoauTH CiiencTBYS (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOIBHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJILHOT0, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeEJIMaHbl TPEYTOJIbHUKA; CEPEINHHOIO NEPIEHAUKYISIPA
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyIMPOBaTh CBOKCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTrOJIbHUKA.

CTpouthb 4yepTexkHy, peliaThb 3a4a4M C TIOMOLIBIO
HAXOKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh NpHU3HAKHU PABEHCTBA IPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath HU(PPOBBIE pECYpPCHI IJIA MCCIIEI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTHCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

75




[lapannenbHble IPSMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapamienbHbIE
IIPSIMBIE, NX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbBIC

P MEPECEYECHUN
napajuieIbHbIX
MPSIMBIX CEKYIIEH).
IIpusnak
[apaJuIEIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOM
MPSAMOM 1O BTOPOU
IPSAMOM.

Cymma yrios
TPEYTrOJIbHUKA.
Bneninue yrisl
TPEYroJIbHUKA

®opMyIMPOBaTh MOHATHE [1APAJUICIIBHBIX NIPSIMBIX,
HAXOAMTH NNPAKTUYECKUE IIPUMEPBI.

M3yuaTh cBOCTBa yIJIOB, 00Pa30BAHHBIX MPU NTEPECEUECHUH
napajuienbHbIX NpsMbIX cekyniei. IlpoBoauts
A0KA3aTeJIbCTBA NAPAUIEIBHOCTH JBYX MPSMBIX C IIOMOIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEUN IIPAMOM.

BeI4HCIaSATh CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbBHUKA.
Haxoautsp yncnoBbie 1 OyKBEHHbIEC 3HAUEHHUS YTIIOB

B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM

O CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU

OKpyXHOCTb U KPYT.
['eomeTpuyeckue
MTOCTPOEHUS

14

OKpyX HOCTb, XOp/1a U
JTIHaMETpP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIMCaHHAasl B yToOJL.

DopMyJIHPOBATH ONIPEAEIEHUs . OKPYKHOCTH, XOPbI,
JaMeTpa U KacaTelbHOM K OKpyKHOCTHU. M3yyarh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH LM (pPOBLIE
pecypchl: OKPY>KHOCTb, BIMCAHHYIO B YTOJI; LICHTP
OKPY>KHOCTH, BIMCAHHOM B YI0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEANHHBIN
NEePIEHAUKYIISIP
KaK T€OMETPUYECKUE
MecCTa TOYEK.
OKpy>XHOCTb,
ONMCAaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTB,
BITMCAaHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4un

Ha IOCTPOEHHUE

KACaTEJIbHBIX.

HUcnoab3oBatb MeToa I'MT miist nokasarenbcTBa TEOpeEM

0 MepeceyeHu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHANKYJIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso I'MT.

OBJjaaeBaTh NOHATUSIMHU BIOVCAHHOU W OITMCAaHHOM
OKPY’KHOCTEUN TPEYTOJIbHUKA, HAXOAMTh LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiath OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YIJIa, PABHOTO
JTAHHOMY; CEpEIMHHOIO MEPIECHIUKYIISAPA JaHHOTO OTPE3KA;
IPSAMOU, TPOXOJALIEH YEPE3 JaHHYIO TOUKY U
NEPHEHANKYIAPHON TaHHOM MPSAMOi; OMCCEKTPUCHI JAHHOTO
yTJIa; TPEYTOJIbBHUKOB

I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpeHue, 060611IeHNE 4 [loBTOpEHUE 1 PemaTe 3a1a4u Ha MOBTOPEHKE, WILTFOCTPUPYIOIIUE CBSI3U
3HAHWUN 000011IeHrE OCHOBHBIX | MEXAY Pa3IM4YHBIMU 4acTsIMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I1IO ITPOT'PAMME
8 KIIACC
Haumenosanue paznena | KommuecTso OcHoBHOE OcCHOBHBIE BU/JIBI ACSITETLHOCTH O0YYarOIINXCSI
(TemnI) Kypca 4acoB coJiepKaHue
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YeTbIpEXYrOJIbHUKU

12

[Tapannenorpamm, ero
MPU3HAKU U CBOMCTBA.
YacTHble cinyyan
napasuiesorpaMMoB
(IpSIMOYTOJTLHUIK,
pomO, KBajapar), ux
MPU3HAKU U CBOMCTBA.

HN300paxkaTh U HAXOAUTH HA YEPTEXKAX
YETBIPEXYTOJbHUKHN Pa3HBIX BUJOB U UX DJIEMEHTHI.
@®opMyJTHPOBATH ONPeIeIeHUs: apajyieorpaMmma,
MpsIMOYTOJIbHHUKA, pOMOa, KBaJparta, Tparnenuu, paBHOOOKO
Tparnenuu, NpsiMOyTroJbHON Tpaneluu.

Jloka3bIBaTh M HCNOJIL30BATH NP PelIeHNH 3a/1a4
MIPU3HAKW 1 CBOMCTBA: MMapajuiesiorpaMma,

Tpanenus. MPSAMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
PaBHOOOKas 1 TpaIeuny, NPAMOYTOJIbHOW TpaIeIuu.
IIPSIMOYTOJIbHAS IIpuMeHsATh METO YBOCHUS MEIMAHbI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1UGpOBBIE PECYPCHI I UCCIAEAOBAHUS
Merton yaBoeHus CBOWCTB M3y4aeMbIX (UTYD.
MENaHBbI. 3HAKOMHUTHCS C HCTOPHE pa3BUTUS TEOMETPHUH
[{enTpanbHas
CUMMETpUS
Teopema daseca u TeopemMa 15 Teopema ®Panecau IIpoBOAUTH MOCTPOCHHUS C TOMOIIBIO HUPKYJIS U JIUHEUKN
0 MPONOPLUUOHATIBHBIX TeopemMa C ucnoabp3oBanue Teopemsl daseca U TEOpEMBbI
OTpe3Kax, NoJOOHBIE O MPONOPLHOHAIBHBIX | O MPOMOPLUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
TPEYTOJIBHUKN OTpE3Kax. IPONOPLUHUOHAIIBHBINA OTPE3O0K.
Cpennsist nuuus IIpoBoauTh 1OKA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA [IEPECEKAOTCSA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopumoHanbHbIE
OTPE3KHU.

enTp macc

B TPEYTOJIbHHKE.
[Tomo0HEBIE
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IICHTPOM MaccC, HAXOJUTh OTHOIIICHHE, B KOTOPOM
MEIMaHbI JACATCS TOYKOHM UX MEePEeCCUCHUS.

HaxoauTh 110,100HBIC TPEYTOJIBHUKH HAa TOTOBBIX YePTEKAX
C YKa3aHHUEM COOTBETCTBYIOIIHMX MPU3HAKOB IMOI00MS.
Pemathb 3a7a4u Ha 110I00HBIE TPEYTOJIBHUKHU C MTOMOIIBIO
CaMOCTOSITEIIEHOTO MIOCTPOCHUS YePTeIKEH U HAX 0XKICHUS
I0JTOOHBIX TPEYTOJIHLHUKOB.

IIpoBoauTh 10KA3aTEIBCTBA C UCTIOJIH30BAHUEM
PU3HAKOB MOJI00US.

TPEYTrOJIHHUKOB. Jloka3bIBaTh TPU MPU3HAKA TOA00US TPEYTOJILHUKOB.
[Tpumenenne IIpuMeHSATH MOTyUYEHHBIE 3HAHUS TIPU PEIICHUN
noo0us reOMETPUYECKUX U MPAKTUYECKUX 3a7ad.
MIPU pelICHUU 3HAKOMUTBCS C HCTOPHEl pa3BUTHUSI TEOMETPUU
MPaKTUYECKUX 3a1a4
[Tmomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMHU 00 001IICH
IJIOIAJEH TPEYTOJIbHUKOB reOMETPUYECKUX TEOpUH IIIOMAIU (MEphI), POPMYJTUPOBATH CBOWCTBA
YU MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOMIAM, BBISICHATH MX HATJISITHBINA CMBICIT.
[Tnomaau nogoO6HbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTS TUTOLAAM TPEYroJIbHUKA, TPaNeuu U3 (OPpMYJIbI TUTOIIAIH
TPEYTroJbHUKA, NpsSIMOYTOJIbHUKA (KBajJpaTa).
napajuiesiorpamma, BoiBoauTh OpMYIIBI MIIOMIAN BEITYKJIOTO
Tpanemuu. YEThIPEXYTOJIbHUKA YEPE3 JUATOHAIIA U YTOJI MEXKITY HUMHU.
Boeruucnenue Haxoautsp momaan Guryp, n300pakEHHBIX Ha KJIETYATOM

TUTOIIAIEN CIIOKHBIX

dburyp.

OyMmare, HCNOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpanBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
ITnomanu mogoOHBIX
duryp.

3agaun

C IPaAKTHYECKUM
coJiepKaHUEM.
Pemenue 3agau

C MIOMOIITBIO METOIa
BCIIOMOTaTEJIbHOM
TUTIOIIA N

Pa30upaTh npuMepsbl UCITOIb30BAHUS BCIIOMOTATEIbHOM
IJIOMIAN JIJIs1 PEUICHUS T€OMETPUYECKUX 3a1ay.
HaxoauTp momaam mogo0HbIX GUTyp.

BoruucjasaTs mioniaay pa3inuHbIX MHOTOYTOJIBHBIX (PUTYp.

PemaTh 3a1a4u Ha TUIOMIAIb C TIPAKTHYECKAM
cojiep KaHNeM

Teopema Iludaropa u
HayvaJjia TPUTOHOMETPHUH

10

Teopema [Tudaropa, u
€€ IPUMECHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKUIHNA OCTPOTo
yTIJia IpsIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHS

B PSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B MPAKTUYECKUX BHIYUCIICHUSX.

D opMyTHPOBATH OTNIPEACICHHUS TPUTOHOMETPUYCCKUX
(GyHKIHI OCTPOTO yTiia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPHUECKUE COOTHOIICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBaTh COOTHOLICHHUS MEXITy CTOPOHAMHU B
IPSIMOYTOJIBHBIX TPEYTONbHHUKAX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBaTh GopMyITbl TPUBEICHHSI 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO JJIsI HAXOKIACHUS
COOTHOIICHUI MEXY TPUTOHOMETPHUECKUMH ()yHKITHSIMH
Pa3IMYHBIX OCTPHIX YTJIOB.

I[puMeHATH NOTyYCHHBIC 3HAHUS U YMEHHS TIPU PEIICHUH
NPaKTUYCCKHUX 3a/1a4.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHH
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YTIbl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCAaHHBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpy>kHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannbie u
LEHTPAJIbHBIEC YTJIbI,
YTOJI MEXKTY
KacaTeJabHOU U
XOPJIOH.

YTl MEXIY
XOpAaMu U
CEKYIIIUMH.
Bnucannsie u
OIMCAHHbBIC
YETBIPEXYTOJILHUKH,
UX MPU3HAKU U
CBOMCTBA.
[IpumeneHue d3Tux
CBOMCTB

MIPU PEIICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PACTIOJIOAKEHUE IBYX
OKPYXHOCTEH, 001THe
KacaTelIbHbIC.
Kacanmue
OKPYXHOCTEHN

®opMyJIMPOBATh OCHOBHBIE OIIPE/IETICHUS], CBI3aHHBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIBbHBIN YroJl).
HaxoauTth BncaHHbIE yIJbl, ONUPAIOIIMECS HA OHY AYTY,
BBIYHUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarhb, B TOM YKCIE C TOMOILIBIO TUGPOBBIX
pECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3aja4
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[ToBTOpEeHUE, 0600IICHIE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, MILTIOCTPUPYIOIIHE CBSI3U
3HaHUT OCHOBHBIX MOHATHA U | MEXKIYy pa3IMYHBIMM YaCTIMH Kypca
METO/I0B KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUU
OBILEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
9 KJIACC
HaumenoBanue pazaena | Konudectso OcHoBHOE OcHOBHBIC BUJIBI IEATETHHOCTH 00YJArOIIUXCS
(Tembl) Kypca 4acoB COJIepXKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyIHPOBATH ONpeaeeHUsl TPUTOHOMETPUIECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYCCKUX | (DYHKIIMH TYIBIX U IPSAMBIX YTIJIOB.

Pemenne TpeyrojibHUKOB

¢ynkmmit yriaos ot 0
1o 18001, dopmynsl
PUBEICHUS.

Teopema KOCUHYCOB,
TEOpEMa CHHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTryeckoe
PUMEHEHUE
JIOKa3aHHBIX TEOPEM

BeIBOAMTE TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB

(c paanycoM OMMCAaHHOW OKPYKHOCTH).

BoiBoauTh hopMyJIbI AJIS1 BBIYUCICHUSA IIOINAAEH

€ MCNO0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmyna
IUIOIIAAN TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJl MEXKTY
HUMH, (popMyJa MIOMAAN YeThIPEXYTONIbHHUKA YEPEe3 ero
JUArOHaJIu U YroJl MeXIy HUMH).

PemiaTes TpeyrojapHUKHY.

Pemarh npaktryeckue 3aauu, CBOISIIAECS

K HaXOXKJEHUIO PA3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA
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[TpeoOpazoBanue moa006wms.
MeTtpuueckue
COOTHOIIICHUS
B OKPYXKHOCTHU

10

Ilonsarue

0 mpeoOpa3oBaHUU
10I00Ms.
COOTBETCTBEHHBIC
2JIEMEHTHI ITOTOOHBIX
buryp.

Teopema

O IIPOU3BEICHUU
OTPE3KOB XOP/,
TeopeMa

OcBanBaTh NOHATHE TIPEOOPA3OBAHUS TTOTOOUSI.
HccnenoBaTh OTHOIICHHE JIMHEHHBIX 3JIEMEHTOB (PUTYP
pu peoOpa3oBaHuU MOA00MS.

Haxoauthb npuMepbl mo00us B OKpYKaroIei
JCHCTBUTEIILHOCTH.

BbIBOAUTH METPUYECKHE COOTHOIICHUSI MKy OTPE3KaMHU
XOp7, CEKYIINUX U KacaTeIbHBIX C UCIOJIb30BAaHUEM
BITMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJHLHUKOB.

PemiaTh reoMeTpuUCeCKrC 3a71a4H 1 337]a49H U3 PEaTbHON
YKU3HU C UCTIOJIH30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB

O IIPOU3BEACHUUN
OTPE3KOB CEKYIIUX,
T€OpEeMa O KBaJIpaTe
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
FEOMETPUUYECKUX
3aJ1a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
1 BEIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHCJIO.
dusnyeckui u
F€OMETPUUYECKUI
CMBICJI BEKTOPOB.
PaznoxeHnue BekTopa
0 IByM
HEKOJJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HAMIPABJICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUYECKUM (TTepeMENIeHHE) U
bu3uYECKHii (CHIa) CMBICITBI BEKTOPOB.

3HaTh onpeiesieHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, MCCIeI0BATh
reOMEeTPUUYECKUN U (PU3HUUECKUN CMBICIBI 3TUX OTIEPAITHii.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKaIsIpHOE IPOU3BEIEHUE BEKTOPOB,
BBIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbruncasaTs cyMMy, pa3HOCTb U CKaJISIPHOE MTPOU3BEICHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHSITH CKaJIsIpHOE IPOU3BEICHUE ISl HAXO0XKICHUS
JUTAH ¥ YTJIOB

PUMEHEHNE
JUTSl HAX 0K JICHUS
JUTVH U YTJIOB.
Pemenue 3agau

C TTIOMOIIIbIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
JUISL pEIIeHUS 3a/1a4
buzuku
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JlekapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlexapTOBBI
KOOPAWHATBI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE NIPSIMON.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH U
IIPSMOM.

Meton koopauHAT
IIpU PEIICHUU
F€OMETPUUYECKHUX
3a/1a4, MPaKTUYECKUX
3a/1a4y

OcBauBaThb NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPAUHAT, A1E€KAPTOBBIX KOOPJIANHAT TOYKH.

BbIBOAMTH ypaBHEHHE NIPSAMOU U OKPYKHOCTH. BolaeasiTh
IIOJIHBIM KBaJpaT I HaXOKJACHUS LIEHTpa U pajguyca
OKPYKHOCTH TI0 €€ ypaBHEHHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUEK NIEPECECUEHUS
IPSIMBIX U OKPYXKHOCTEH C IIOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOKCTBA YIrI0BOro KO3 PuimeHTa npsamoin
IIPY PELIEHUU 3a/1a4, ISl OIPENEIICHHUS PACTIOJIOKEHHUS
IIPSMOM.

IIpuMeHsATh KOOPIMHATHI IPU PEUIEHUU T€OMETPHUUECKUX U
MMPAKTUYECKUX 3a/1a4, JUIsl HOCTPOCHHSI MAaTEMATHYECKUX
MoJIeJIel peanbHBIX 3a7a4 («METO KOOPIUHATY).
Hoab30BaThCs U151 TIOCTPOEHUS U UCCIIETOBAHUI
IU(POBBIMH PECYpCAMH.

3HAKOMMTBHCH € HCTOPHEH PA3BUTHUS TEOMETPUN
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[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
JImuHa OKPYKHOCTH U
MJI0IIA/Ib KpyTa.
Brranciienue momaaen

[IpaBusibHBIE
MHOTOYTOJIbHUKM.
Yucao [1. JInuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pannannas mepa
yTia.

[Lnomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JJIEMCHTHI.
ITosb30BaTHCA MOHATHUEM JUTMHBI OKPYKHOCTH, BBEJIEHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCIIO [, IIMHY AYyTH U paJlaHHYIO MEPY yIJa.
IIpoBoauTH MEpexoa OT paAaHHON MEPHI yIiia

K FPpalyCHOM 1 HA0OOPOT.

OnpeaeasiThb riomaab Kpyra.

BoiBoguth ¢opMyJibl (B rpayCHOM U paiMaHHON MEpe)
IUISL IJTAH JTyT, TUIOIIAJAEH CEKTOPOB U CETMEHTOB.
BouruucasaTs miomaau Guryp, BKIIOYAOMUX SJIEMEHTbI
OKPYXKHOCTH (KpyTa).

Haxoaurtsb miomaau B 3a1a4ax peailbHOM KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgTue o ABM>KEHUNU
TJIOCKOCTH.
[TapannenbHbIN
MIEPEHOC, TOBOPOT
[Ipumenenne

IIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, WILTFOCTPUPYIOIIME TOHATHS
JBUYKEHUS.

DopMyJIHPOBATH ONPEAEIEHUS NAPALIETBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH UX CBOMCTBA,
HAXOJUTh HEMOABWKHBIE TOUKHU.

HaxoauTh HEHTPBI K OCU CUMMETPUN TPOCTEUIIUX (DUTYP.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pELIeHNN TeOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEpHI).
Hcenmonb3oBaTh 17151 IOCTPOEHHUS U UCCIEA0BAHUN

1u(POBBIE PeCypChl

[ToBTOpEHUE, 0000IICHHE,
CUCTEMATH3allig 3HAHUMN

[ToBTOpEHUE
OCHOBHBIX ITOHATHUU U

OnepupoBaTh NOHATHAMM: QUTYpPA, TOUKA, IPSMas, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJ1accoB, 00001meHne
Y CUCTEMaTU3alus
3HAHUU.
[Ipocreiimme
F€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
re€OMETPUYECKHUX
BEJIMYNH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIEHANKYJIIPHBIE
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerprueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Briucanuslie u
OMKCAHHBIE
OKPYXHOCTH
MHOTOYT'OJIbHUKOB.
[Ipssmas u
OKPYKHOCTb.
YeTsIpEXYroJIbHUKMY.
Brincanubie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OUMCCEeKTpHCa M BBICOTA TPEYTOJbHUKA, TAPAJIICIIOTPaMM,
poOMO, IPSIMOYTOJILHUK, KBAJIpaT, Tpanelus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Moj00ue Gpuryp,
TPEYTrOJIbHUKOB; NapauIeIbHOCTh U EPIICHINKYISPHOCTh
IPSMBIX, YTOJI MEXAY MPSIMBIMU, CAMMETPHUS OTHOCUTEIBHO
TOYKHU U NPSMOW; IJINHA, PACCTOSHHE, BEJIMYNHA YTJa,
IJIOIIA/Ib, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUTOIIAIU KpyTa,
00BbEMa MPSIMOYTOJIBHOTO MapaslieNenuIea.
OnepupoBarb NOHATHAMM: IPSIMOYTOJIBHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJIs
IIPECTABJICHUS TaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX yYeOHBIX MPEIMETOB.

PemiaTe 3a7a4m Ha NIOBTOPEHUE OCHOBHBIX MTOHSATHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
Bri0uparb MeToa 115 peLICHUS 3aJauu.

PemaTh 3a1a4m 13 NOBCETHEBHOM )KU3HU
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U ONHMCAHHbIE
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayvasa
TPUTOHOMETPHH.
Pentenne oOmmx
TPEYrOJIbHUKOB.
[IpaBubHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummetpust.
[Tmomans.
Brruncienune
orontane. [ momaan
noTI00HBIX GUTYP.
JlekapTOoBBI
KOOPJIMHATHI HA
MJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

B coBpemenHOM 1H(pPOBOM MUpPE BEPOATHOCTh W CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHUS MTPAKTUYECKUX MPUIIOKEHHM, TaK U UX POJIU
B oOpa3oBaHHH, HEOOXOJUMOM KaKJOMY ueJoBeKy. BospacTtaer ymcio mpodeccuii,
Opy OBIAJACHUM KOTOPHIMH TpeOyeTcss Xopoinas ©0a3oBasi MOJArOTOBKa B 00JiacTu
BEPOSITHOCTH M CTATUCTUKH, TaKas MOArOTOBKA BayKHA JIJIs1 NPOAOJDKEHUS 00pa30BaHus U
JUIsl yCHENTHOM npodecCuoHanbHON Kapbephl.

Kaxx11p1i1 4esioBEeK MOCTOSIHHO MPUHUMAET PEIICHHs] HA OCHOBE MMEIOLIUXCS Y HETO
JaHHbIX. A JJi1 OOOCHOBAaHHOIO TNPUHATHUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WU
n30bITka HHGOpPMAIMK HEOOXOJMMO B TOM YHUCIE XOpOuo CHOPMUPOBAHHOE
BEPOSITHOCTHOE ¥ CTATUCTUYECKOE MBILICHHUE.

HIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOLIUXCS
(YHKIHMOHAIBHYIO T'PAMOTHOCTh, BKJIIOYAIONIYIO B Cce€0sl B KAa4eCTBE HEOTHEMIIEMOU
COCTaBJISIIOLIEH YMEHHE BOCIPUHUMATh U KPUTHYECKH AHATU3UPOBATHh MH(OPMALIUIO,
NPECTaBICHHYIO B PA3IMYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSTHOCTHHIE
pacy€Thl.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMU MpUHLUIIAMU cOOpa, aHald3a U
OpEJICTaBICHUS JAHHBIX U3 pa3MyHbIX cdep KU3HU 00IllecTBa M TocyAapcTBa
npuoOuiaeT oOydarluxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKM PpPAa3BMBAET HABBIKM OpraHU3aldd Iepedopa W ToJACYETa YHcia
BapMaHTOB, B TOM YHKCJ€ B NMPUKIAJAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBaMH TEOPHUH
rpagoB co37aéT MaTeMaTUYECKU (PyHIaMeHT s (POPMUPOBAHUS KOMIIETEHIIMIMA
B oOsactu uHPOpMATUKH U HUGPPOBBIX TexHOJOrui. [Ipu W3ydeHHH CTAaTUCTUKU U
BEPOATHOCTH OOOTalIatOTCsl MPEACTaBICHUS OOYYaIOIIMUXCS O COBPEMEHHOM KapTUHE
MHUpa U METOJaxX €ro McclieqoBaHus, (popMuUpyeTcs NOHUMAaHUE POJIM CTATUCTUKHU KaK
UCTOYHUKA COLMAIBHO 3HAUUMON MH(pOpMAUMM M  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBUUM C JaHHBIMM LIETSIMA B CTPYKTYpE MpPOrpamMMmbl y4yeOHOro Kypca
«BeposTHOCT U cTaTHCTHKA» OCHOBHOTO 00OLIEro 00Opa30BaHUsI BHICICHBI CIIETYIOIINE
cozepxaTenbHO-MeToanueckue JmHuu: «lIpencraBieHre HaHHBIX W ONUcCAaTENbHAs
CTaTHCTUKa», «BeposaTHoCTh», «DneMeHThl KOMOWHATOPUKWY», «BBeneHue B TEOPHIO
rpadoBy.

Conepxxanne nunuu «lIpencraBieHue MaHHBIX W ONUCATENbHAS CTATHCTHKA»
CIIY’KUT OCHOBOHU JjIsi (POPMHUPOBAHMSI HABBIKOB PAaOOTHI ¢ HH(POPMAIIUEH: OT YTCHUS U
UHTEpHpeTauuu uHGOpPMAIMU, MPEACTaBICHHOW B Ta0NMIaXx, Ha JuUarpaMMmax |
rpadukax, g0 cOopa, MNpEACTaBICHUS M aHajdu3a JaHHBIX C UCHOJb30BAHUEM
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CTaTUCTUYECKUX XapAKTEPUCTHK CPEOHUX M pacceuBaHus. Paboras ¢ JaHHbBIMY,
oOyyJaronguecss yd4aTcsi CUMTHIBAaTh M HWHTEPOPETUPOBATH JIaHHBIC, BBIJBUTATh,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHUININE TUIIOTE3bI, PA3MBITIUIATh HaJl (DaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OLICHUBaTh HX BJIUSHHE HA pPacCMaTpUBACMBIC
BEJINYMHBI U TTPOLIECCHI.

NHTYynTHBHOE TpPEACTABICHUE O CIy4YalHOW W3MEHYUMBOCTH, WCCIEI0BaHUE
3aKOHOMEPHOCTEN M TEHAECHUWWA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISl U3Y4YCHUS
TEOPHUH BEPOATHOCTEMN. bobllioe 3HaYeHne UMEIOT MPAKTUYECKHE 3aJaHusl, B YACTHOCTHU
OTBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONoAo0us CIy4aitHOTO COOBITHSI.
[Tpu u3yuenuu yueOHOro Kypca o0ydaromuecs 3HaKOMSITCS C TPOCTEHIIMMU METOIaMU
BBIYUCJICHUS BEPOSITHOCTEN B CIyYallHBIX SKCHEPUMEHTAX C PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU MCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMU CTaBUTh U
pemaTth 0oJee CIoXHbIE 3a7aud. B yuyeOHbI Kypc BXOAST HadaJbHbIE MPEICTABICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYyYaroOIIUXCS
C MHOYKECTBAMH M OCHOBHBIMH ONEpPAMSMHU HaJ MHOXKECTBAMH, pacCMaTPUBAIOTCS
NpUMEpPbl NPUMEHEHUs [JIs PEIICHUS 3a/ad, a TakKe WCIOJIb30BaHUA B JPYTrUx
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzy4aetcsi yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKA», B KOTOPBIN
BXomAT paszzpensl: «lIpencraBieHue JAaHHBIX M ONKCATEIbHAsT CTATUCTUKAY,
«BeposTHOCTEY, «DJIeMEHTh KOMOMHATOPUKNY, «BBenenne B Teoputo rpadosy.

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX JUIs M3y4eHUsT ydeOHOro Kypca
«BeposiTHOCTE M cTraTUCcTHKa», — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Hemenio),
B 8 kiacce — 34 yaca (1 gac B Henenio), B 9 kiacce — 34 yaca (1 gac B Henesio).

COAEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BHUJIE TaONWIl, auarpamm, rpadukoB. 3aroJHEHHE
Ta0JINI], YTEHHE U TOCTPOCHUE AUArpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX MporieccoB. M3pneuenne nHpopManuu w3 auarpamMm U
TaOJIHII, UCTIONH30BAHNE U MHTEPIIPETAINS JAHHBIX.

OnucarenpHasi CTATUCTHKA: CpelHee apudmeTHdeckoe, MeauaHa, pasmax,
HanOOJIbIIIee U HAMMEHBITIEEe 3HAUCHUS Habopa YUCIIOBBIX JaHHBIX. [[puMepsI cirydaitHOM
W3MEHUYUBOCTH.

CrydaliHBIN SKCTIEPUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BeposTHOCTH M YacToTa.
Ponb MaIoBEpOATHBIX M IPAKTHICCKH JOCTOBEPHBIX COOBITUH B IPUPOIE U B OOIICCTBE.
MoHneTa 1 urpajibHasi KOCTh B TEOPHUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepiuHbl. Yuciao pédep u cymMMapHasi CTEIEeHb
BepmuH. [IpencraBnenue o cBsizHoctu rpada. [enu u nuxnel. [lytu B rpadax. O6xox
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rpada (sinepoB nyTth). [IpeacraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenne 3amau
C TTIOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBienue JaHHBIX B BUE TA0JIUII, AUArpaMM, TpadKoB.

MHOXeCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXECTBO. Oniepauy HaJl MHOKECTBAMMU:
o0beIMHEHUE, TiepeceyeHune, nomnojaHeHne. CBOMCTBAa omepanuil HaJ MHOKECTBAMU:
MIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIUTENbHOE, BKIIOUEHUs. Vcnonp30Banue
rpaduueckoro MpeACTaBICHUS MHOXECTB IS ONHMCAHUSA pEaJbHBIX MPOLECCOB U
SIBJICHUU, IIPU PELIECHUU 3a/1a4.

N3mepenne pacceumBaHus JaHHBIX. JlUcnepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHHs.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHbie coObITHs. BeposTHOCTH
coObITUi. OmNBITBI ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTapHbIMU CcOObITHSMH. CiydaiHbIN
BbIOOp. CBSI3b MEXAY MAJIOBEPOSITHBIMH M MPAKTUYECKU TOCTOBEPHBIMH COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBAa JEPEBBEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHE BHUCSYEH
BEPILMHBI, CBSI3b MEXJY UYHCIOM BEpIIMH U yucioM pédep. IlpaBmio yMHOXEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBonosnoxHeie coObiTud. Jnarpamma Diinepa. OObeIMHEHNE U TIEpECEUCHUE
coObiTuii. HecoBmecTHbie coObITHs. DOpMylia CIOKEHUS BEpPOSTHOCTEH. Y cCioBHas
BeposiTHOCTh. [IpaBuno ymHoxkenus. HesaBucumbie coObiTusa. IlpeacrtaBnenue
JKCIEPUMEHTa B BHJAE JepeBa. Pemenue 3agad Ha HaAXOXKICHUE BEPOATHOCTEU
C MOMOIIIBIO JIEpEBa CIYYalHOr0 IKCIEPUMEHTA, JUarpaMmm Jitiepa.

9 KJIACC

[IpencraBnenre MaHHBIX B BHUJE TAONUIl, AWArpamm, rpaukoB, WHTEPIpPETALIHS
JTaHHBIX. YTeHHE U OCTpOeHUE TabIuL, AMarpamm, rpauKoB MO PeabHbIM JaHHBIM.

[lepectanoBku u dakropuan. CodeTaHus M YHUCIO coveTaHHWil. TpeyrojabHUK
[Tackaing. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. CiyyalHbI BBIOOp TOYKM M3  (UTYpHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'M OKPYKHOCTH.

UcnbiTanune. Ycnex n Heyaaua. Cepusi ucnblTaHuii Ao nepBoro ycnexa. Cepus
ucneiTanuii bepuysuu. BepostHoCcTH coObITHI B cepuu ucibiTaHuil bepHyiu.

CinyvaiiHass BeJIMYMHA W pacHpelesieHue BEpOATHOCTEH. MaremaTtuueckoe
oXxujanue u aucriepcus. [Ipumepsl MaTEMAaTUYECKOTO OKUIAHUSA KAK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTUYeCKOE OKUAAHUE U TUCIIEPCUS CIyYalHOU
BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUM UCTIBITAHUN bepHym».

[TonsiTue o 3aKoHe OonbUX yucen. M3Mepenne BeposITHOCTEN C TOMOIIBIO YaCTOT.
Posb 1 3HaueHue 3akoHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ylbTaTBl OCBOCHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yurate wuHOpManMio, TNPEACTaBICHHYI0 B TaOJWIax, Ha Jguarpammax,
MIPECTABIIATh JaHHBIC B BU/IE TAOJIHII, CTPOUTD JHMArpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIC)
Y KPYTOBBIE) 110 MACCUBAM 3HAUEHUH.

OnucelBaTh U UHTEPIPETUPOBATH PEATbHBIC YHCIIOBBIC JaHHbBIC, MPEACTABICHHBIC
B TaOJIMIIAX, HA AMarpammax, rpapukax.

Hcnonb30Bath AJis OMUCAHUS JTAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpPEIHEE
apuMeTHIecKoe, Me/InaHa, HanooJIbIIee U HAUMEHBIIIEE 3HAYCHUS, pa3Max.

NMmeTh npeicTaBieHrE O CIIy4ailHOM M3MEHYMBOCTH HA IPUMEPAX LIeH, PU3UUECKUX
BEJIMYMH, aHTPOIIOMETPUYECKUX JaHHBIX, UMETh IPEACTABIECHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpeameTHBIC pE3yJabTAaTHl OCBOCHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

N3Bnekats u npeoOpa3oBbIiBaTh MH()OPMAIIHIO, MPEICTABICHHYIO B BUAE TaOJMII,
uarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUII, 1UarpamMmm, rpadukoB.

OnuceIBaTh TaHHBIE C IOMOILBIO CTATUCTUYECKUX MTOKA3ATENEH: CPEAHUX 3HAUECHU
U Mep paccerBaHus (pa3max, JUCIEepPCUs U CTaHAAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHl YHCIIOBBIX 3HAYEHHM M YacCTOTHI COOBITUH, B TOM 4YHCIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

Haxonuth BEpOSITHOCTH CIy4ailHBIX COOBITMM B OIBITaX, 3Has BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B ONBITAX C PABHOBO3MOXHBIMU JIEMEHTAPHBIMU
COOBITHSIMU.

Ucnonb3oBath rpaduyeckue MOJEIU: JEPEeBO CIYy4alHOrOo DKCIIEPUMEHTA,
JqyarpamMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATHUSIMU: MHOMXECTBO, MOJAMHOXECTBO, BBINOJHSITH OIEpPALU
HaJl MHOKECTBAMH: O0OBbEIMHEHHE, MIEPECCUCHUE, TOTIOTHEHUE, IEPEUHUCIISITh JJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBAa MHOKECTB.

Ncnonb3oBaTh rpaduyeckoe MpeCTaBICHUE MHOXKECTB W CBSI3eM MEXIy HUMHU
JUJIS. OMIMCAHMS MPOLECCOB U SIBJICHUW, B TOM YHUCJE MPU PEUICHUM 3a7ad W3 JIPYyTHUX
y4€OHBIX MTPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

W3Bnekats u mnpeoOpa3oBbIBaTh MH(POpPMALIMIO, MPEJACTABICHHYIO B Pa3jIMYHbIX
UCTOYHUKAX B BHJE TaONuWIl, Auarpamm, rpadukoB, MPEICTaBISATh JAHHBIE B BHJE
Ta0JIHIL, TUarpaMm, rpaguKoB.
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Pemarp 3amaunm  OpraHuM3OBaHHBIM  TNepeOOpPOM  BapHMAHTOB, a  TaKxke
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUII U METOJIOB.

Hcnonp30BaTh onucaTenbHbIE XapAKTEPUCTUKU 111 MACCUBOB YHCJIOBBIX JTAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUW W YACTOTHI COOBITHSA, B TOM 4YHUCIE MOJb3YSACh
pe3yabTaTaMu MIPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOACHU.

Haxonutb BeposSTHOCTH Cy4alHBIX COOBITUN B M3YUYEHHBIX OMBITaX, B TOM YHCIIE
B OIBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHSIX HCIBITAHUN
JI0 IEPBOTO yCIEXa, B CEPUSAX UCIBITaHUN bepHyIun.

HNmeTp npencTaBiieHUE O CIyYaHOM BEJIMYMHE U O PACTIPEICIICHUNA BEPOSITHOCTEM.

NmeTrs mpeicTaBieHME O 3aKOHE OOJBIIMX YHCENl Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOM HW3MEHYMBOCTU W O POJU 3aKOHA OOJIBLIUX YHUCEI
B IPUPOJE U OOILIECTBE.
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TEMATHYECKOE

INJIAHUPOBAHMUE 7 KJIACC

B Tabymmiax. [Ipaktuyeckue
BBIUHCIICHHS TI0 TAOJIMIHBIM
naHHbIM. V3Bneuenue u
WHTEpHIpeTalus TaOIMUYHbBIX
naHHbIX. [[pakTrueckas
paboTta «Tabmuip.
['padmueckoe
MPE/ICTABICHUE TaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamMm. Urenue u
IIOCTPOEHUE AHATrPaMM.
[Tpumepsl neMorpaduueckux
Juarpamm.

[IpakTrueckas pabota
«JlmarpamMmbI»

Haunmenosanue paznena |KommuecTo OcHOBHOE coJiepKaHue OCHOBHBIE BU/IBI IEATEIBHOCTU O0YYarOIINXCSI
(Temsl) Kypca 4acoB
[IpencraBnenue naHHBIX 7 [IpencraBnenue qaHHBIX OcBauBaTth CroCoObI NPEICTABICHUS

CTATUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB
C IMIOMOILBIO TA0JIUI] ¥ TUarpaMM C UCIIOJIb30BaHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpauueckue
JAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO035IMCTBEHHON MPOIYKIIMHU, OOIIECTBEHHbIE
Y IPUPOJHBIE SBIICHUSA).

N3yuats MeTOaBI pabOTHI ¢ TAOTMYHBIMU U
rpapuUYecKuMU MPEACTABICHUSIMU JAHHBIX

C MOMOIIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX padOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie Habopbl. CpenHee
apudmernyeckoe.
Menuana uuciaoBoro Habopa.

OcBauBaTh NOHATHSI: YUCIIOBOM HaOOp, Mepa
IEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe
cpenHee apudmMeTuIecKoe, MeruaHa.
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Y CcTONYNBOCTH METUAHEIL.
[TpakTrueckas pabota
«CpenHue 3HaYEHU».
Haubonblee 1 HauMeHbIIIEE

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

OnuchbIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
cpemHero apu(pMeTHIecKoro ¥ MeIuaHbl. Permars
3a/1a4u.

HM3y4yars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0OJI€
MPaKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJbIIIECE U HAUMEHBIIIEE
3HAYEHUS YUCIOBOTO MACCUBA, Pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a OMUCaHUs
JIAHHBIX B COOTBETCTBUHU C IIPUPOJION JaHHBIX U
LEJIIMU UCCIIEOBAHNS

CnyqaﬁHaﬁ HN3MCHYHMBOCTD

CiyyaliHast ”3BMEHYMBOCTh
(mpumepsr). Yactora
3HAYEHHUU B MaCCUBE
JaHHBIX. | pynmupoBka.
['ucrorpammei.
[Ipaktruueckas padboTa
«CryyaliHast UBMEHYUBOCTB)

OcBauBaTh NOHATHSA: YACTOTA 3HAYEHUI B MAaCCUBE
JAHHBIX, TPYHIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAIM3MPOBATH I'MCTOIPAMMBI,
NOAOUPATH MOAXOIAIIAN 1IAr TPYIIIHPOBKHU.
OcBauBaTthb rpaguueckue npeACTaBICHUs Pa3HbIX
BUJIOB CIIy4allHOM U3MEHYUBOCTHU, B TOM YHUCJIE

C MOMOIIIbIO LIU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpadon

I'pad, Bepmmna, pedpo.
IIpencraBiienue 3a1aun

¢ momortbto rpada. CreneHpb
(BaJIEHTHOCTH) BEPILIUHBI.
Yucno pédep u cymmapHas
cTerneHb BepuH. Lens u

OcBauBaTthb noHsitusi: rpad, Bepmmuna rpada, pedpo
rpada, cTeneHb (BaIEeHTHOCTh BEPIIMHBI), LIETh U
1170:9) 8

OcBauBaTh NOHSITUSA: TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, opueHTHPOBAaHHBIHN Tpad.

Pemathb 3a1a44 Ha ITIOMCK CYMMBI CTEIIEHEN BEPILMH
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k. [IyTs B rpade.
[IpeacraBienue o CBA3HOCTU
rpada. O6xon rpada
(3iis1IepOB MyTH).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck ooxoxa rpada, Ha MOUCK IMyTek

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cIOCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FTEOMETPHUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOIUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE 1IeNH, PYHKIIMOHATbHbIC
COOTBETCTBHS) Ha MPUMEPaAX

BeposATHOCTh 1 yacToTa
CIIy4aiiHOTO COOBITHS

CityyaliHbIN OTIBIT U
clly4aitHoe coOBITHE.
BepoATtHOCTh 1 yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUIECKH TOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B 0o0O1IecTBe. MOHeTa U
UTpajibHas KOCTh B TECOPUHU
BEPOSITHOCTEM.
[Ipaktrueckas pabota
«YacToTa BeIMaicHUsI OpIay»

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
ciy4yailHoe COOBITHE, MAJIOBEPOATHOE U TPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECYACTHBIE CITy4Yau, 3al1UTa IEPCOHAIIBHON
uHpopMaIuy, rnepesaya JaHHbIX).

N3yuyaTh posib KIACCUYECKUX BEPOSITHOCTHBIX
Mojieniel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSATHOCTEM.

Hao0roaaTh M M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOILIBIO HU(POBBIX
PECYPCOB, B X0JI€ MPAKTUYECKON paboThI

O00011eHue,
CUCTEMATH3allA 3SHAHUH

[IpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATHOCTS CitydaliHOTO
COOBITHS

IloBTOPATH N3yYEHHOE U BBICTPAMBATH CUCTEMY
3HaHUM.

PemaTe 3aga4um Ha NPECTABICHUE U ONMCAHUE
JAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OOcyxaaTh npuMepbI CIIYHaiiHBIX COOBITHIH,
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MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHIA, UX POJIM B IPUPOJIE U KU3HU
YEJI0BEKA

Cny4aitHast U3MEHUYUBOCTb.

Cpennue yncioBoro Habopa.

Cnyqaitnbie cOOBITHS.
BeposaTrHocTH 1 4acTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSTHOCTEM:
MOHETA U UrpajbHasi KOCTb

OBHIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
8 KJIACC
HaumenoBanue pazaena |KonnuectBo OCHOBHOE COJIepKaHUE OCHOBHBIE BUJIBI JICITCIIBHOCTH 00yYarOIIUXCs
(Temsl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBneHue TaHHBIX. IToBTOPSATH N3YYEHHOE U BLICTPAUBATH CUCTEMY
7 Kjacca OnucaresibHasg CTaTUCTHKA. 3HAHUH.

PemaTe 3agqaum Ha NpEICTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO H3YUYE€HHBIX XapaKTEPUCTHK.
PemaTe 3a1a4u Ha IpEACTABICHNUE IPYIIIMPOBAHHBIX
JIAHHBIX U ONMCAHUE CIy4YallHOW N3MEHUYHUBOCTH.
Pemiats 3agaum Ha ONpeAeIICHUE YACTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIy4YailHBIX COOBITHIM, NX
POJIM B IPUPOJIE U KU3HU YEJIOBEKA
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OnucarespHas CTAaTUCTHKA.
PaccenBanue 1aHHBIX

Otknonenus. Jlucnepeus
YK CIOBOTO HAabopa.
CranaapTHOE OTKIOHEHUE
YHCIIOBOTO Habopa.
Jnarpammel paccenBaHus

OcBauBaTh NOHATHSA: AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATDb 3THU XaAPAKTCPHUCTHUKU
IJIS1 OITMCAaHUA paCCCUBAHUA JaHHbIX.

BLIIIBI/IFaTL runoTe3nl 00 OTCYTCTBHH WJIN HAJIMIHUU

CB:A3M 110 JuarpaMmam paCcCCHBaHU:.

CTpOI/ITb AuarpaMmbl paCCCUBAHUA 110 HMCIOIITUMCA

JaHHBIM, B TOM YHUCJIC C IIOMOIIBIO KOMIIBIOTEpPA

MHuoxecTBa

MHO0%€eCTBO, ITOJJMHOKECTBO.

Onepaiuu Hax
MHO>KECTBAMHU:
o0beIMHEHNE, IEpECCUEHNE,
JTOTIOTHEHHUE.
CaoiicTBa ornepanunii
HaJl MHOKE€CTBAMMU:
NEPEMECTUTEIBHOE,
COYETATEIIbHOE,
pacipeneNnTeNbHOE,
BKJIFOUEHUSI.
['padmueckoe
Mpe/iCTaBJICHHE
MHO>KECTB

OcBauBaTh NOHATHS . MHOJKECTBO, DJIEMEHT
MHOKECTBA, OJMHOKECTBO.

BbInoIHATH Onepanum HaJi MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHUE, JOTOJHECHHE.
HUcnonb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
coueTaTesIbHOE, paclpeIeTUTeIbHOS, BKIFOUEHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBieHUe
MHO’KECTB MPU OMMCAHUU PEATbHBIX MPOIIECCOB U
SIBJICHUH, TIPH PEIICHUY 33]1a4 U3 IPYTHX YICOHBIX
MPEIMETOB U KYpCOB
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BeposiTHOCTB CirydaiiHOTO
COOBITHUS

DneMeHTapHbIC COOBITHS.
Crnyqaitnbie cOOBITHS.
bnaronpustctByromme
AJIeMEHTapHbIE COOBITHS.
BeposiTHOCTH COOBITHIA.
OnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
CnyualiHbiii BEIOOD.
[IpakTrueckas padora
«OnbIThI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSL: YIIEMEHTAPHOE COOBITHE,
CllydaiiHOE COOBITHE KaK COBOKYITHOCTD
0JIaronpUATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIE 2JIEMEHTAPHBIE COOBITHSI.
PemaTh 3a1aum Ha BBIUKCICHUE BEPOSATHOCTEN

COOBITHH 1O BCPOATHOCTAM SJICMCHTAPHBIX COOBITHI

CJIy4alHOIO OMbITA.

Pemars 3a1a4u Ha BEIYUCIICHUE BEPOSITHOCTEN
COOBITUI B OTBITAX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIC

C MOMOIIBIO KOMITBIOTEPA.

BJIECMEHTaPHBIMU
COOBITUAMI

IIpoBOAMTH U U3Y4YATh ONBITHI

C PaBHOBO3MOXHBIMH JJICMEHTAPHBIMU COOBITUSMH
(C UICTIOJTB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIEJICH) B X0/Ie MPAKTUICCKON PabOoThI
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Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
¢IMHCTBEHHOCTH ITyTH,
CYIIICCTBOBAHHE BHCSIUYCH
BEPIIINHBI, CBSI3b MEKIY
YHCIIOM BEPIINH U YUCIOM
peo6ep. [IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: IepeBO Kak rpad Oe3 ukIa,
BUCsYas BEpIIMHA (JHCT), BETBb JAEPEBA, IyTh

B JIEpEBE, TUAMETP JEpEBa.

M3y4yarsb cBoOlicTBa 1epeBa: CyLIECTBOBAHUE BUCYEH
BEpUIMHBI, EUHCTBEHHOCTh IIyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBSI3b MEXK]1y YUCIOM BEPUIMH U YUCIOM
pebep.

PemaTe 3a7a41 Ha IOMCK U IEPEYNCIICHUE ITyTEN

B JIEPEBE, ONPEACIICHUE YUCIIA BEPIIUH WK pEOEp

B JIepeBe, 00X0/1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

CnydaitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OO0beauHeHne U repeceueHne
coObITiii. HecoBmecTHbIE
coObITus. PopMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio ymHOXKEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BEPOATHOCTH. He3zaBrucumeblie

OcBauBaTh NOHATHS: B3AUMHO IPOTUBOMOJIOKHBIE
COOBITHUSI, OTIEpalliy HAJl COOBITUSIMU, 00BETMHEHNE U
nepeceveHre coobIThi, quarpamMmma Jitnepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS
JBYX COOBITHH ((POPMYJIBI CIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM 4KCJI€ TEKCTOBBIC 3aa4H

Ha OTpe/ielIeHIe BEPOATHOCTENH OO0 BEIUHEHUS U
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coOprtus. [Ipencrabienue MEPECEUCHUsSI COOBITHI C TTOMOIIBIO YACIIOBOM
CIIy4alHOT0 DKCIIEPUMEHTA npsIMOM, Tuarpamm Ditniepa, GopMyJIbl CII0KEHUS

B BUJIE JIepeBa BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTH, HE3aBUCHMBbIE
COOBITHS IEPEBO CIIYyYalHOTO OIbITA.

N3yuaTsh cBoiicTBa (OnpenesieHns) He3aBUCUMbIX
COOBITHH.

PemiaTh 3a1a4um Ha ONIpE/ICIICHUE U UCITOIb30BAHHUE
HE3aBUCUMBIX COOBITHIA.

PemiaTh 3a1a4m Ha NOUCK BEPOSITHOCTEM, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIbITa

O0606mieHue, 4 [IpencraBnenne TaHHBIX. IHoBTOPSATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY
CUCTEMATU3AIUS 3HAHU N OnucarenbHast CTATHCTUKA. 3HAHUMU.
['padri. BeposiTHOCTH Pemiats 3aga4m Ha IpeACTAaBIEHNUE U ONIMCAHUE
CIIy4aitHOTO COOBITHSI. JTAHHBIX C IOMOIIBIO U3YYEHHBIX XaAPAKTEPUCTHK.
DneMeHThl KOMOUHATOPUKHU PemaTh 3apaum ¢ npuMeHeHneM rpados.

Pemarts 3agaumn Ha HaX0XX/ICHUE BEPOSTHOCTU
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemiateb 3aga4u Ha HAXO0XKIAECHUE BEPOATHOCTEN
00BbEeIMHEHUS U TIEpECeUCHUsI COOBITHI, B TOM UHCIIC
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpadUUECKUX
IIPEACTABICHUN U JIEpeBa CIIy4alHOI'O OIIBbITA.
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Pemartsb 3a1a4u Ha iepeynciIeHUe KOMOWHAITUI
(4ncIia nepecTaHoBOK, YUCIIa COUETaHUH),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHM C
MPUMEHEHUEM KOMOUHATOPUKH, B TOM YUCIIC

C UCIIOJIb30BaHUEM TpeyroiabHuKa [lackamns

OBHIEE KOJIMYECTBO 34

YACOB I1O ITPOI' PAMME

9 KJIACC

HaumenoBanue paznena |KoiaumdectBo OCHOBHOE COJIepKaHUE OCHOBHBIE BUJIBI JICSITSIHHOCTH O0YJaFOIIIXCSI
(Tembl) Kypca 4acoB

[ToBTOpEHUE Kypca 4 [IpencraBiieHue TaHHBIX. IHoBTOPATH N3YyUEHHOE U BHICTPAUBATH CHCTEMY

8 xacca OmnucarenbHast CTATUCTHKA. 3HAHHUI.
Omnepanuu HaJ COOBITUSIMHU. PemaTthb 3a1a4m Ha IPE/ICTABIICHUE U ONTMCAHUE
He3aBucumocTts cOOBITHI TAHHBIX.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSATHOCTEMN
00bEeIMHEHUS U TIEPECEUEHUsI COOBITHI, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEACTABICHUM U IEPEBA CIYYAUHOTO OIIBITA.
Pemarts 3a1a4u Ha iepeynciIeHUe KOMOUHAITUI
(4nciia nmepecTaHoOBOK, YUCJIa COUCTaHUH),

Ha HaXOKJICHHE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPHKHU, B TOM YHUCJIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans
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DneMEeHTbl KOMOMHATOPUKU

IlepecranoBku. daxropuan.
CoueraHus ¥ YUCIIO
coueTraHuul. TpeyroapHUK
[Tackans. [IpakTnueckas
pabota «Beruncienue
BEPOSATHOCTEN

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIOPsA0UEHHAs 1apa, TPOHKa 00bEKTOB,
NepecTaHOBKa, (PaKTOpUa YUCIIa, COUETAaHHUE, YUCIIO
COYETaHuM, TpeyroubHukK [lackass.

PemaTe 321241 Ha IEPEUYNCIICHUE YIIOPSAIOYECHHBIX
nap, TPO€K, IIEPEUNCICHUE TIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHBIX MHOKECTB.

KOMOMHATOPHBIX ()YHKIIHIA
AIEKTPOHHBIX TaOIUI»

PemiaTh 3a1a4m Ha NPUMEHEHUE YUCIIA COUETAaHUM

B anre0pe (CokpaiéHHoe YMHOXKEHUE, OMHOM
HrroToHa).

Pematb, npuMeHsisi KOMOMHATOPUKY, 3aa4H

Ha BBIUMCJICHUE BEPOATHOCTEHN, B TOM YHUCIIE C IIOMOIIBIO
ANIEKTPOHHBIX TA0IUI] B XOA€ MPAKTUYECKOU pabOThI

['eomeTprueckas
BEPOSITHOCTh

I'eomerpruueckas
BEpOSATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NOHATHE T€OMETPUUYECKOUN BEPOSITHOCTH.
PemiaTh 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEMN

B OTBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK

Y3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka Wi AyTH
OKPYKHOCTH, YACJIIOBOTO MPOMEKYTKA
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HcnbiTanus bepryium

HcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTO yCIeXxa.
UcnbiTanus bepryum.
BepostHocTH COOBITHIH

B CEpUU UCTIBITAHUI
bepuyimnu. [Ipaktnueckas
pabora «/cnpiTanus
bepnynm»

OcBauBaTh NOHATHS HCIIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCIIBITAaHUU (YCTIEX M HEy1aua), cepus
UCIIBITaHU M, HACTYIUICHUE IIEPBOTO ycIexa
(Heynaum), cepust ucnbiTanuii beprysun.

PemaTe 3a1aum Ha HAXO0XKICHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCIIBITAHUH /10 IEPBOIO yCIEXa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
reOMETPUYECKON ITPOTPECCHH.

Pemiath 3aga4mM Ha HaX0KIEHUE BEPOSTHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCIIBITAHUIA
bepHym, Ha HAXOKICHUE BEPOSITHOCTH
ONPEAECIEHHOTO YHUCIIA YCIIEXOB B CEPUU UCTIBITAHUI
bepuymn.

H3yuyatsb B X0/1¢ NPAKTHYECKOM PadOTHI,

B TOM YHCJIE€ C TOMOIIBIO IIU(POBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUU UCIIBITAHUN
bepnymnu
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Cnyualinas BeJIMYMHA

Cny4daiiHas BeTu4YuHA U
pacrpenaeneHue
BEPOSITHOCTEM.
MareMaTtndeckoe OKUAaHne
Y IUCIIEPCUS CIIy4alnHOU
BeJINYMHBL. [[puMepbl
MaTeMaTUYECKOTO OKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsaTue 0 3aKkoHE OONBIINX
yucen. 3mepenne
BEPOSITHOCTEN C TOMOIIBIO
yactoT. [I[pumenenue 3akoHa
OOJIBIIIUX YUCET

OcBONMTH NOHATHS: CITy4aliHasl BEJINYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEECICHUE
BEPOSITHOCTEM.

N3yuats u 00Cy:KIaTH IPUMEPHI TUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
M3MEHYMBbBIC BEJIMUNHbBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CIIy4YalHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMHU
(bpocaHue MOHETHI, UTPATBLHOMN KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATHYECKOE 0XKUTAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYAHON BEJIMYUHBI KaK
aHaJIor IMCIEPCUU YUCIOBOIO Habopa.

Pemarts 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
O’KMJIaHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeaesI€HUI0, B TOM
YUCJIE 3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMHUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIpEICIICHUI, B TOM

YU CJIe PACIIPEACIICHUS CIIyYaiiHON BEJIMYNHBI «YUCIIO0
YCIIEXOB» B CEpUH UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCH C 3aKOHOM OoJibIInX yucend (B popme
bepuynn): mpu 00JIBIIOM YKCII€ OIBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MEPEHKE BEPOSITHOCTEN

C TOMONIBIO 4acTOT. QO0CYyKAATH POJIb 3aKOHA
OOJBIINX YKCeNl B 000CHOBAHUU YaCTOTHOTO METOa
U3MEPEHUS BEPOSTHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEN KaK MPOsBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEIT B IPUPOJIE U
B YKU3HH YEJIOBEKa

O060011eHIE, KOHTPOIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OnwucarenbHasi CTATUCTHUKA. 3HAHUU.
BeposATtHOCTS CilydaliHOTO Pemats 3a1a4u Ha IpeICTaBIEHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.

koMOnHaropuku. Cinydaiiele | PemaTh 3aa4u Ha HaX0XJICHUE BEPOSATHOCTEH
BCJIMYHHBI U PACIIPCACICHUSA COOBITHI, B TOM YHCJIC B OIBITaX C
PABHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH OOBEIMHECHUS U TIEPECCUCHHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTU B OMBITAX

C CEpPUSMU CIIyYalHbIX UCTIBITAHUI

OBLIEE KOJIMYECTBO 34
YACOB I10 ITTPOTPAMME
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